BENZIMIDAZOLE DERIVATIVES

IECHENICAL FIELD

_ The present invention relates to novel benzimidazole
derivatives, and, more precisely, to novel benzimidazole
derivatives and their pharmaceutically acceptable salts having
blood sugar ' level-depressing  activity or PDE5-inhibiting
activity. The present ihvention~also relates to pharmaceutical
compositions comprising, as an active ingredient, such
benzimidazole derivatives or their salts. |

DISCLOSURE OF THE INVENTION

'~ The subject matter of the present invention is to provide
novel benzimidazole derivatives and their pharmaceutically
acceptable salts, and also pharmaceutical compositions which
comprise, as an active ingredient, - such benzimidazole
derivatives or their pharmaceutically acceptablé salts, and
which are useful for preventing and'treating impaired glucose
tolerance, diabetes (type II diabetes), diabetic complications
(e.g., diabetic nephropathy; diabetic neuropathy, diabetic
retinopathy, etc.), syndrome of insulin  resistance (e.g.,
insulin receptor disorders, Rabson-Mendenhall syndrome,
leprechaunism, Kobberling-Dunnigan syndrome, Seip syndrome,
Lawrence 'SYndrome, Cushing syndrome, acromegaly, ete.),
hyperlipidemia, atherosclerosis, .cardiovascular disorders (e.q.,
stenocardia, cardiac failure, etc.), - hyperglycemia (e.g.,
abnormal saccharometabolism such as feeding disorders, etc.), or
hypertension; or stenocardia, hypertension, pulmonary
hypertension, congestive heart failure, glomerulopathy (e.g.,
diabetic glomerulosclerosis, etc.), tubulointerstitial disorders
(e.g., renopathy induced by"FRSOG, 'cyclosporin, etc.), renal
failure, atherosclerosis, . angiostenosis (e.g., after
percutaneous arterioplasty)," distal angiopathy, cerebral
_apopiexy, chronic reversible obstructions  (e.g., bronchitis,
asthma (chronic asthma, allergic asthma), etc.), allergic



rhinitis, urticéria, glaucoma, diseases characterized by
'enteromotility disorders (e.g., hypersensitive enteropathy
syndrome, etc.), impotence (e.g., organic impotence, psychic
impotence, etc.), and 'dia.betic' complications (e.g., diabetic
gangrene, diabetic arthropathy, diabetic glomerulosclerosis,
diabetic dermatopathy, diabetic neuropathy, diabetic cataract,
diabetic retinopathy, etc.), nephritis, cancerous céchéxia, or
restenosis after PTCA. _ ) _ ) : |
The present inventors provide pharmaceutical compositions
comprising, as an active ingredient, any of benzimidazole
' derivatives of the following formulae (I) to (IV) and (VIII) to
(XIV), and - their pharmaceutically 'acceptable salts, which is
usable for preventing and treating impaired glucose tolerance,
diabetes (type II diabetes), diabetic complications such as
diabetic nephropathy, diabetic neuropathy and diabetic
retinopathy, syndrome of insulin resistance (e.g., insulin
receptor disorders, Rabson-Mendenhall syndrome, leprechaunism,'
Kobberling-Dunnigan syndrome, Seip syndrome, Lawrence syndrome,
Cushing syndrome, acromegaly,  etc.),  hyperlipidemia,
atherosclerosis, cardiovascular disorders (e.g., stenocardia,
cardiac failure, etc.), hyperglycemia (e.g., abnormal
saccharometabolism such as feeding disorders, etc.), or
hypertension; or stenocardia, hypertension, pulmonary
hypertensibn} congestive heart failure, glomérulopathy (e.g.,
diabetic glomerulosclerosis, etc.), tubulointerstitial disorders
(e.g., renopathy induced by FK506, cyclosporin, etc.), renal
failure, atherosclerosis, angiostenosis (e.g., after
percutaneous  arterioplasty), distal angiopathy, cerebral
apople:ty, chronic reversible obstructions (e.g., bronchitis,
'_asthma (chronic asthma,' allergic asthma), etc.), allergic
rhinitis, urticaria, glaucoma, diseases . characterizéd by
enteromotility disorders (e<g., hyperséns'itive .enteropathy
syndrome, etc.), impotence (e.g., organic impotence, psychic
impotence, etc.), and diabetic complicatidn (e.g., diabetic
gangrene, diabetic arthropathy, diabetic glomeru_losdlerosis}



 diabetic dermatopathy, diabetic neuropathy, diabetic cataract,
~ diabetic retinopathy, etc.), nephritis, cancerous cachexia, or
restenosis after PTCA. |
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In formula (I);

R, represents a. hydrogen atom, an arylsulfonyl - group, or a
lower alkyl group; said lower alkyl group may be substituted by
an aryl group or an aryl group substituted by one or two
substituents selected from a haiogen atom, a haloaryl group, a
- lower alkyl group, a halo-lower alkyl group, a lower alkoxy
group, a nitro group, an amino group, a cyano group, an aryl
group, an aryl-lower alkyl groi:p, an aryl-lower alkyloxy group,
a haloaryl-lower alkyloxy group, an arylsulfonyl-lower alkyl
group, an arylsulfonylamino group, ‘a cyanoaryl group, and a
heterocyclic group, or by a heterocyclic group;

R, represents a hydrogen atom, a lower cycloalkyl group, a
hydroxyl group, a lower alkoxy group, a mercapto group, a lower
alkylthio group, an amino group, a lower alkylamino group, a
carboxyl- group, an 'aryl group, or a lower alkyl group; said
lower alkyl group may be substituted by a halogen atom, a lower
alkoxy group, a cyano group, a chlorocarbonyl group, an aryl
| group, or a heterocyclic group;

R; represents a carboxyl group, an esterified carboxyl group,
an amidated carboxyl group, an amino group, an amido group, or a
sulfonyl group; said amino group and said amido group may be
substituted by an acyl group or a sulfonyl group; and a halogen
atom, an amino group, or an acylamino group is bonded to said
sulfonyl group; or R, may be bonded to the skeleton via a lower
alkylene or alkenylene group;



R, represents a neutral substituent; and
n means an integer from 0 to 3.

n (R

an

In formula ('II); _ _ _ o _

R, represents an aryl-lower alkyl group or an aryl-lower
alkyl group substituted by one or two substituents selected from
a halogen atom, a haloaryl group, a lower alkyl grbup, a halo-
lower alkyl group, a lower alkoxy group, a nitro group, an amino
'g'roup, a cyano group, an aryl group, a cyanoaryl group, an aryl-
lower alkyloxy group, -an arylsulfonyl-lower alkyl group, an
arylsulfonylamino group, an aryl-lower alkyl group, and a
heterocyclic group; '

R, represents a lower alkyl group or a ‘lower cycloalkyl
group; _ '
R, represents a carbamoyl group, which may be substituted by
a lower alkyl group, a lower alkyl group substituted by a
'substituted or unsubstituted aryl group or a substituted or
unsubstituted heterocyclic group, an aryl group, a heterocyclic
group, or a group of: '

Ro~ _ .

00 -~ (lla)
in which R, represents an alkyl group having _. up to 8 carbon atoms,
a halo-lower alkyl group, an aryl-lower alkyl group, a hydroxy-
‘lower alkyl group, a tri-lower alkylsilyl-lower alkyl group, a
lower alkoxy-lower alkyl group, a lower alkylthio-lower alkyl
group, a heterocyclic group, or amn aryl group; said aryl group
may be substituted by a halogen' atom,” a lv':':wer ~alkyl group, a
_halo-lower alkyl group, a lower alkoxy group, or a nitro group;



or R, inay be bonded to the skeleton via a lower alkylene or

alkenylene group; . _ _
R' represents a “hydrocarbon group or a halogenated .

‘hydrocarbon group; and
n means an integer from 0 to 3.

- n _(_R_4’)

Qi)

In formula (III);

R, represents an aryl-lower a‘lkyl group or amn aryl-lower
alkyl group substituted by one or two substituents selected from
‘a halogen atom, a lower alkyl group, a halo-lower alkyl group,' a
lower alkoxy group, a nitro group, an amino group, a cyano group,
an aryl group, a haloaryl group, a cyanoaryl group; an aryl-
lower alkyloxy group, an arylsulfonyl-lower alkyl group, an
arylsulfonylamino group, an aryl-lower alkyl group, and a
heterocycl:.c group; . B

R, represents a lower alkyl group or a lower cycloalkyl
group; :

R,; represents a substitutent of a formula:

H
R, 2 /‘N -
oo I ~ (lla)
in which R,, represents an alkyl group having up to 8- carbon
atoms, a halo-lower alkyl group, an aryl-lower alkyl group, a
hydroxy-lower alkyl group, a tri-lower alkylsilyl-lowér alkyl
group, a lower alkoxy-lower alkyl group, a. lower alkylthio-lower
alkyl group, a heterocyclic group, or an aryl group; said aryl
group may. be substituted by a halogen atom, a lower alkyl group,



a halo-lower alkyl gfoup, _a lower alkoxy group, or a nitro
group; | - . o ' L _
or R, may be bonded to the skeleton via a lower alkylene or
alkenylene group; I | | |
R,' represents a 'hydfocarbdn group or a halogenated
hydrocarbon group; and | | ' |
n means an integer from 0 to 3.

In formula (IV);

R,; represents an aryl-lower alkyl group or an aryl-lower |
alkyl group substituted by one or two substituents selected from
a halogen atom, a lower alkyl group, a ‘halo-lower alkyl group, a
- lower alkbxy'group, a nitro'group, an amino group, a cyano group,_
an aryl group, a haloaryl group, a cyanocaryl group, an aryl-
lower alkyl group, an arylsulfonyl-lower alkyl group, an
arylsulfonylamino group, and a heterocyclic group;

R,, represents a lower alkyl group;

R,; represents a substitutent of a formula:

R13\ /N . . .
o”S\‘o\l(l)/ | ~(Iva)

in which R, represents a lower alkyl group or an aryl'group;
R,' represents . a hydrocarbdn group or a halogenated

-

hydrocarbon group; and _
n means an integer from 0 to 3.



Rze n(R4’)
)!: N S
o>s~‘o Y—A N\)—Rz oD

In formula (VIII); - _ -
R1 represents a hydrogen atom, ém arylsulfonyl group, or a
'lower alkyl group; said lower alkyl group may be substituted by
.- an aryl group or an a__ry]. group substituted by one or two
substituents selected from a halogen 'atom, a haloaryll group, a
lower alkyl group, a halo-lower alkyl group, a lower alkoxy
group, a nitro group, an amino group, a Cyano group, an aryl
group, an aryl-lower alkyloxy groub, an arylulfonyl-loﬁer alkyl
group, an aryl-lower alkyl group, a haloaryl-lower alkyloxy
group, an arylsulfonylamino group, an arylcarbonylamino  group,
an arylcarbonyl group, an ,é.'rylalkenyl group, a cyanoaryl group,
and a heterocyclic group, or by a heterocyclic group; ' :

R, represents a hydrogen atom, a lower cycloalkyl group, a
hydroxyl group, a hydroxy~lower alkyl group, a Ilower alkoxy
'~ group, a mercapto group, a lower alkylthio group, an amino group,
a lower alkylamino group, a carboxyl group, an aryl group, or a
lower alkyl group; said lower alkyl group may be substituted by
a halogen atom, a  lower alkoxy group, a c<cyano group, a
halocarbonyl group, an aryl group, or a heterocyclic group;

R, _repreents an alkyl group having up to 8 carbon atoms, a
lower cycloalkyl group, a halo-lower alkyl group, a tri-lower
alkylsilyl-lower alkyl group, a lower alkoxy-lower alkyl group,
a lower alkylthio-lower alkyl groilp, an aryl group, a
heterocyclic group, an aryl-lower alkyl group, or .a hydroxy-
lower alkyl group; said aryl group may be substituted by a
halogen atom, a lower alkyl group, a halo-lower alkyl group, a
lower alkoxy group, or a nitro group;

R,, represents a hydrogen atom or a low_e; alkyl group;
provided that, when R,, and R, are both lower alkyl groups, they
may be bonded together to form a ring; | o |

Y represents a carbonyl group or a lower alkylene groﬁp;



A représents a singlé bond, or a 1lower alkylene or
alkenylene group; o . : ' o

R,' represents a hydrocarbon group or a “halogenated
hydrocarbon group; and. | -

n means an integer from 0 to 3.

Rze - | Rzo _
' AN
/s)"v—A N\)-4R2, B () 9 I
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In formula (IX);

R,, represents a hydrogen atom, an alkyl group having up to
7 carbon atoms, a halo-lower alkyl group, an arylsulfonyl group,
an aryl-lower alkyl gr_oi:p, ‘a heterocyclic lower alkyl group, or
a halo-heterocyclic lower alkyl group; and the aromatic ring
moiety in said aryl-lower alkyl group may be substituted by one
or two substituents selectéd from a halogen atom, a lower alkyl
group, a halo-lower alkyl group, a cyanoaryl group, an amino
group, a lower alkoxy group, a nitro group, a cyano group, an
aryl group, a haloaryl group ¢ an arylsulfonyl-lower alkyl group,
‘an arylsulfonylamino group, -an aryl-lower alkyloxy group, an
aryl-lower alkyl group, a heterocyclic group, an aryloxy group,
an arylcarbonyl group, an arylcarbonylamino group, and an aryl-
lower alkyloxy group substituted by one or two halogen atoms;

R, represents a hydrogen atom, an alkyl group having up to
7 carbon atoms, a halo-lower alkyl group, a lower alkoxy-lower
alkyl group, a lower cycloalkyl group, an aryl group, an aryl-
lower alkyl group, a lower alkylamino group, a lower alkoxy
group, a lower alkylthio group, a hydroxyl group, a mercapto
- group, an amino group, or a carboxyl group;

R, represents an alkyl group having up to 8 carbon atoms, a
halo-lower alkyl group, a tri-lower alkylsilyl-lower alkyl group,
a lower alkoxy-lower alkyl group, '_a lower allethio-lower_: alkyl
group, an aryl group, a heterocyclic group,' an aryl-lower alkyl' |



group, or a hydroxy-lower alkyl group; and said aryl group may
be substituted by a halogen atom, ‘a lower alkyl group, a halo-
lower alkyl group, a lower alkoxy group, or a nitro group;

R, represents a hydrogen atom or a lower alkyl group;
prov1ded that, when R, and R, are both 1ower alkyl groups, they
may be bonded together to form a ring; '

'Y represents a carbonyl group or a lower alkylene group;

A represents a single bond, or a lower alkylene or

alkenylene group; and _
R,, represents a hydrogen atom or a lower alkyl group.

N
Rys—A— _ .\>—R32 | |
- N 9
Rs.o
In formula (X);

" R,, represents a hydrogen atom, a lower alkyl group, a
substitutéd or unsubstituted aryl-lower alkyl group of a

formula:

(Xa) o R:"‘@/\ (Xa)

in which R, represents a hydrogen atom, a cyanoaryl group, an
amino group, a lower alkoxy group, a nitro group, a cyano group,
an aryl group, a haloaryl group, an arylsulfonyl-lower alkyl
group, an arylﬁlfonylamino group, an aryl-lower alkyloxy group, .
an aryl-lower alkyl- group, a heterocyclic group, or an aryloxy
group, _ .

or represents an aryl-lower alkyloxy group or an aryl-lower
alkyloxy group substituted by one or two halogen atoms, an
arylsulfonyl group, a heterocyclic 1lower alkyl group, an
arylcarbonylamino group, an ‘arylcarbonyl group, an arylalkenyl
- group, or a lower alkylenedioxyaryl group; and the alkyl moiety
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in said aryl-lower alkyl group may be substituted by a lower
alkyl group; _ B

R, represents a hydrogeh atom, a lower alkyl group, a halo-
lower alkyl group, a lowei' cyéloalkyl group, an aryl group, an
aryl-lower alkyl group, a lower alkylamino group, a lower alkoxy
group, -a lower alkylthio group, a lower alkoxy-lower alkyl group,

or a heterocyclic lower alkyl group; |

R,, represents a carboxyl group, a lower alkoxycarbonyl
group, a (2-cyanoary1 )oxycarbonyl group, or a grdup of a
formula: '

H

in which Y represents a carbonyl group or a lower alkylene
group; R, represents a lower alkyl group or a lower alkyl group
substituted by a substituted or unsubstituted aryl or
heterocyclic group, or represents an aryl group or a
heterocyclic group;

A represents a single bond, "or a lower alkylene or
alkenylene group; '

R' represents a -hydroé_arbon group or a halogenated
hydrocarbon group. R, ' may include an alkyl group, an aralkyl
group, an alkynyl group, and halogenated groups of these. R’
may be either saturated or unsaturated, may be either linear or '
cyclic, and may even be branched, as the case may be. For the
halogenated groups, the type of the halogen therein is not
specifically defined, and the number of the halogen substituents
therein is not also specifically defined. n means' an integer
from 0 to 3. Therefore, one, two or three R 's may be bonded to
the skeleton, or no R,' may be bonded thereto. The poitidn of
R,' is not specifically defined and may be any of the ortho-
position, the meta-position and the p'ara;positioﬁ relative to
the other substituent. However, when R, is a hydrogeh atom, n
is 0, or that is, no R,' is bonded to the skeleton.
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'__A Ras . .
Rds _©::>_ an
B Ras |

In formula (XI);

R,, represents a hydrogen atom, an aryl group, a lower

alkoxy-lower alkyl group, a lower alkyl group, or an aryl-lower
alkyl group; - S

R,, represents a carboxyl group, a lower alkoxycatbonyl

group, a heterocyclic lower alkylamino group, or a heterocyclic

lower alkylcarbamoyl group;

R,, and R, each independently represent a hydrogen atom, a
halogen atom, a lower alkyl group, a halo-lower alkyl grdup, an
aryl group, an aryl-lower alkyl group, or an aryl-lower alkyloxy
‘group; and _ ' :

| A represents a single bond, or a lower alkylene or
alkenylene group; provided that, when R,, is a lower alkyl group,

A is a lower alkylene group or a lower alkenylene group.

| Raog N\ o
B & S

Rass

Ray
In formula (XII);

R,, and R, each independently represent a hydrogen atom, a

halogen atom, a lower alkyl group, a halo-lower alkyl group, an
.aryl grdup, an aryl-lower alkyl group, or am aryl-lower alkyloxy
group; | o

R,  represents a lower alkyl group; and
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R,, represents a hydrogen atom, a lower alko:tycarbonyl group,
a lower alkanoyl group, a lower alkanesulfonyl group, or a

carbamoyl group.

'"C_“@:}__R’ BT

In formula (XIII); _ _
R,, and R, each independently ‘represent a hydrogen atom, a
halogen atom, a lower alkyl group, a halo-lower alkyl group, an
arjrl group, an aryl-lower alkyl group, or an aryl-lower alkyloxy
group; and | o | |
R, represents a -lower alkyl group or a lower cycloalkyl

group.:

xX1v)

In formula (XIV);

R, and R, each independently represent a hydrogen atom, a

halogen atom, a lower alkyl group, a halo-lower alkyl group, an
aryl group, an aryl-lower alkyl group, or an aryl-lower alkyloxy
group; : |

R, represents a lower alkyl group or a lower cycloalkyl

group; . . . _
R, represents a 2-pyridylcarbamoyl group, a 2-carboxy-1- |
pyrrolidinocarbonyl -group, : an N-methyl-N-(2- .

pyridylmethyl)carbamoyl group, a homopiperidinocarbonyl group, a
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[2-(N~-0x0)-pyridylmethyl Jcarbamoyl group, a 4-
(dimethylamino)benzylcarbamoyl group, a piperonylcarbamoyl group,
an " N-methyl-N-(2-pyridyl)carbamoyl group, _ a

thiomorpholinocarbonyl group, a halosulfonyl group, an
aminosulfonyl group, an acylaminosulfonyl group, a lower
alkoxycarbonyl group, or a carb_oxyl group;

B R,, represents a- hydrogen atom, or a lower alkyl group;
provided that, when R - is ‘a lower alkylcarbonyl group or a
carboxyl group, R, is a _lovier alkyl group. '
_ The present invention also provides novel benzimidazole
derivatives of the above-mentioned (VIII) to (XIV) and their

salts. .
" Benzimidazole derivatives to be provided ' by the present

‘invention can be produced according to the following reaction

formulae (a) to (f)z'

(@

o @)



Rs — Ry
. NH2 .

.. 14

(d)

(e)

"
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' In the above-mentioned reaction formulae, R,, to R, may be
selected from the above—ment:.oned R,y R¢s Ryse Ryze Ry R,;. Ry;s Ryor
or a subst:.tuted benzyl group of a formula.

. ﬁherein R,; and R,, have the same meanings as those mentioned
above. R,, to R, may be selected from the above-mentioned R,, R,,
Ris Rups Ryer Ry, Rys O Ry,. The substituents R, to R, may be
selected from a substituent of a formula: -

'st

o'/S YA

with R, R, Y and A having thé ‘'same meanings as those mentioned
above, or from the above-mentioned Ryy Rgs Ryr Ryse Rygr Ry, ,' 'AR,,,
AR, NHR,,, CN or R,,. The substituents that- define R,, through R,
can be mutually converted to each other. For example, as in the
step (g) or (h) mentioned below, the ester (26) can be converted
into the corresponding écid (27) or acid halide (28). The
desired benzmz.dazoles can be produced through the reaction of
these compounds with amines or sulfonamides. It is further
possible to give various derJ.vatJ.ves, as in the step (i) or (3j)
or (k) or (1) or (m) or (n) ment:.oned below. Such conversion of
the groups, R, through R, can be effected at any stage in the
steps (a) through (f), while depending on the stability of R, to
R, as well as R,, to R, in the compounds and even on the easiness |
in the isolation of the products fo'rmed.

N L . _N .
RWC@: y Rt —» HQCO: YRt (g

\ : _
R -~ had .
26) .1a f _ - @7) ta~f
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In this reaction formula, R, represents a lower :alkyl' group;..
and R,,, and R,,, have the same meanings as those mentioned above.

HOZC‘@ \>—Rza..f ; Z DC‘@ \>—'R28 ~f ' (h)
N ——>. - <N _ - _
. k1a..f . - - h1a-f ] o
(27) - S - (28)
In this reaction fq_r.:miia.,-'-' 2' represents a chlo'rine' atom or
a bromine atom; and R,,, and R;, . have the same .meanings as those
mentioned above. - '

\”"@: Y—Rea~t | NC‘<I-N‘)—R2a~f 0]
Riadf Ria~f -

(29) - e

In this reaction formula, R, and R,,.: have the same
meanings as those mentioned above. o '

| o
H@C‘@iN\}—Rza-f . tBuOJ-LN-@ Y—Roa-~f
H N
_ \ _ \
. R _ _ .
7) 1a~f | 31) Ria~f G
HzN@ MReat __, Ry Y—Rea~t
g h\lR - N H l\\l :
1a~f - : Rig~f
(32) . | - @3 °

In this reaction formula, R, and R, ., have the same
meanings as those mentioned above. . _
In the reaction step (a), a compound of forniula (1) may be
reacted with a base, such as sodium hydride, 1lithium
diisopropylamide, lithium hydrogencarbonate, lithium carbonate,
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lithium hydroxide, sodium hydrogenc‘arbonate, sodium carbonate,
‘'sodium  hydroxide, potassium . hydrogencarbonate, potassium
carbonate, potassium hydroxide or the like, and with a compound
to be represented by R Z (where Z represents a chlorine atom, a
bromine atom, a toluenesulfonyloxy group, or a
methane_sulfonyloxy group) to give a compound of formula (2). The
compound of formula (2) may be 1) reduced with reduced iron or
zinc under an acidic condition;__ or 2) reduced with a transition
metal catalyst, such as typically palladium, platinum, ruthenium
or nickel, in a hydrogen atmosphere, or 3) reduced with a
transition metal catalyst, such as typically palladium, platinum,
ruthenium or nickel, in the presence of formic acid, or 4)
reduced with sodium hydrosulfite, to be converted into a
compound of formula (3). In the process 1), the compound of
formula (3) is often cyclized in the reaction system directly
into a compound of formula (4). Depending on the compound of
formula (2) being reduced, the compound of formula (4) may be
partly formed in any of the processes 1) to 4). The compound of
formula (3) may be processed with a carboxylic acid, a sulfonic
acid or an inorganic acid, such as acetic acid, p-
toluenesulfonic acid, hydrochloric acid, sulfuric acid,
phosphdric acid or the 1_il£e, to give the compound of formula (4).

In the step (b), a compound of formula (5) is may be
hydrolyzed or solvolyzed with a base, such as 1lithium
hydrogencarbonate, lithium carbonate, lithium hydroxide, sodium
hydrogencarbonate, sodium carbonaté, sodium hydroxide, potassium
‘hydrogencarbonate, potassium carbonate, potassium hydroxide ox
the 1like, or with a carboxylic acid, a sulfonic acid or
inoréanic- acid, such as acetic édid, p-toluenesulfonic acid,
hydrochloric acid, sulfuric acid, phosphoric acid or the like,
into a compound of formula (6). The compound of formula (6) may
be reacted with a base, such as sodium hydride, lithium
diisopropylamide, lithium hydrogencarbonate, lithium carbonate,
lithium hydroxide, sodium "hydrogencarbonate, sodium carbonate,
sodium hydroxide, potassium hydrogencarbonate, potassium
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carbonate, potassium hydroxide or the ‘like, and with a compound
to be j:epresen‘ted by R1bZ (where Z represents a chlorine atom, a
bromine atom, a tolue_ne’sulfoxiyloxy - group, ) or a
methanesulfonyloxy group) to give a compound of formula (7). The
compound of formula (7) may be 1) reduced with reduced iron or
zinc under ah acidic condition, or 2) reduced with a transition
metal catalyst, such as typically palladium, platinum, ruthenium
or nickel, in a hydrogen atmosphere, or 3) reduced with a
transition metal catalyst, such as typically palladium, platinum,
ruthenium or nickel, in the presence of formic acid, or 4)
reduced with sodium hydrosulfite, to be converted into a
compound of formula (8). A compound of formula (9) can be
produced from the compound of formula (8) and the corresponding
carboxylic acid or acid chloride or acid bromide or acid
anhydride. .

In the step (c), a compound of formula (11) can be produced
from a compound of formula (10) and a compound to be represented
by R1cNH2. The conversion of the compound of formula (11) to a
' compound of formula (13) is the same as that of the compound of
formula (7) to the compound of formula (9) in the step (b).

In the step (d), a compound of formula (14) may be 1)
reduced with a transition metal catalyst such as typically

palladium, platinum, ruthenium or nickel in a hydrogen

atmospheré; :or 2) reduced with sodium hydrosulfite to give a

compound of formula (15). The compound of formula (15) may be

reacted with a base, such as lithium hydrogencarbonate, lithium
carbonate, 1lithium hydroxide, sodium hydrogéncarb.onate ¢« Sodium
carbonate, sodium hydroxide, ' potassium hydrogencarbonate,
' potassium carbonate, potassium hydroxide or the like, and with a
compound to be represented by R1dZ (where Z represents a
chlorine atom, a bromine atom, a toluenesulfonyloxy group, 'o'r a
methanesulfonyloxy group) to give a compound of formula (16).
The compound of formula (16) may be treatéd ‘with a carboxylic
‘acid, a sulfonic acid or an inorganic acid, such as acetic acid,
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~ p-toluenesulfonic acid, hydrochloric acid, sulfuric .acid,
phosphoric acid or the like, to give a compound of formula (17).

In the step (e), a compound of formula (18) may be (1)
reduced with reduced iron or zinc under an acidic condition, or
2) reduced with a transition metal caitalyst,_ such as typically
palladium, platinum, ruthenium or nickel, in a hydrogen

atmosphere, or 3) reduced wiﬁh a transition metal catalyst, such |

as typically palladium, platinum, ruthenium or nickel, in the
presence of formic acid, or _,4') reduced with sodium hydrosulfite,
to be ;::om_rerted into a compound of formula (19). A compound of
fonﬁula (20) can be produced from the compound of formula (19)
and the corresponding carboxylic acid or acid anhydride or acid
chloride or acid bromide. The compound of formula (20) may be
reacted with a base , such as sodium hydride, 1lithium
diisopropylamide, lithium hydrogencarbonate, lithium carbonate,
lithium hydroxide, sodium hydrogencarbonaté, sodium carbonate,
sodium hydroxide, potassium hydrogencarbonate, potassiim
carbonate, potassium hydroxide or the like, and with a compound
to be represented by R Z (where Z representé a chlorine atom, a
bromine atom, a  toluenesulfonyloxy group, or a
methanesulfonyloxy group) to give a compound of formula (21).

In the process comprising the above-mentioned step, in
general, the product may be obtained as a mixture comprising the
compound of - formula (21) where R, is positioned in the 5-
position and that where it is in the 6-position, or a mixture
comprising the compound of formula (21) where R, is positioned
in the 4-position and that where it is in the 7-position. Each
compound of formula (21) can be purified from the mixture as the
single compound, for éxample, through recrystallization, column
chromatography, thin-layer . chromatography, high-performance
liquid chromatography or the like. o |

In the step (f), a compound of formula (22) may be 1)
reduced with reduced iron or zinc under am acidic condition, or
2) reduced with a transition metal catalyst, such as typically
palladium, platinum, ruthenium or nickel, in a hydrogen
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atmosphere, or 3) reduced with a transition metal éatalyst, such
as typically palladium, platinum, ruthenium or nickel, in the
presence of formic acid, or 4) reduced with sodium hydrosulfite,
to be converted into a compound of_' formula (23). In the process
1), the compound of formula (23) is often cyclized in the .
reaction system directly into a compound of formula (24).
Depending on the compound of formula (22) being reduced, the
compound of formula (24) may be partly formed in any of the
processes 1) to 4). - The compound of formula (23) may be
processed with a carboxylic acid, a sulfonic acid or an
inorganic acid, such as acetic acid, p~toluenesulfonic acid,
hydrochloric acid, sulfuric acid, phosp'hor'icl acid or the 1like,
to give the compound of formula (24). The compound of formula
(24) may be converted into .a benzimidazole compound of formula
(25) in the same manner as in the step (e) of converting the
compoimd of formula (20) into the compound of formula (21). 1In
this step, in general, the product may be obtained as a mixture
comprising the compound of formula (25) where R3f_ is positioned
in the 5-position and that where it is in the 6-position, or a
mixture comprising the compound of formula (25) where R, is
positioned in the 4-position and that where it is in the 7-
position. Each compound of formula (25) can be purified from the
mixture as the single compound, for example, through
rei:rystall'iz'ation, coluinn : chromatography, - thin—.layer
chromatography, high-performance 1liquid chromatography or the
like. | |

In the step (g), a compound of formula (26) may be
hydrolyzed with a base, such as 1lithium hydroxide, sodium
hydroxide, potassium hydroxide or the like, to give a compound
of formula (27). The compound of formula (27) may be reacted
with a carbonyldiimidazole and then with amines or sulfonamides
in the presence of a base to give different benzimidazole
derivatives. :

In the step (h), the éompound of formula '(27) may be |
processed with thionyl chloride or thionyl bromide or  phosphorus
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trichloride or phosphorus pentachloride or phosphorus
oxychlori'de to be converted into its acid halide of formula (28).
The compound of formula (28) may be reacted with amines or
sulfonamides to give different benzimidazole derivatives. '

In the step (i), a compound of formula (29) may be reacted
with titanium tetrachloride to give a compound of :Eormnla (30).

In the step (j), the compound -of formula _(27) may be
reacted with an azide, such as typically diphenylphosphorylazide,
in the presence of an alcohol, such as typically t-butanol, to
give a compound of formula (31). The ‘compound of formula (31) |
may be decomposed with ‘an acid to give a compound of formula
(32). The compound of formula (32) may be reacted with a
compound to be represented by R 2z (where Z represents a chlorine
~ atom or a bromine atom) to give a compound of formula (33).

RgOzC-©:N‘>—R2a~f HQHZC‘Q: >—Reaf K
- | Ria-f

'k1a-f |

(26) - . (34)

_ .
, ZHZC‘©:N‘>—R2a £

h1a-f
(39

wherein R, R and R,_, have the same meanings as those

1a-£7 2a-£
mentioned above; and Z represents a chlorine atom, a bromine

atom, a toluenesulfon_yloxy group, or a methanesulfonyloxy group.

ZHZCQN}—'Rza-f NCH2C ‘>—Rza ~f X0)
_ ' 1a-

'(35)" o (36)
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wherein R,,.., R, and Z have the same meanings as those mentioned

- above. _ _ R _ o _
HOHC Y—Reaf __, OHC ‘)—Rza £ m
NR1a-f B R1a-f ' o
(34) D (38)

RIONX Y—Rea-f - ! N O >—R2a-f
- Ra~f . R1a~
@ . )

| R and R, have the saine .meanings as ‘those

wherein R __, sant

mentioned above.

i N o N\ ()
RIONAL N‘)-—Rza f _» Rg N>_R_23 -
| | \ | |

Ria~-f . 0 ' Ria-f

(39) S (41)

wherein R

e’ R,, and R, have the same meanings as those

mentioned above. o _

In the step (k), the compound of formula (26) may be
reduced into a conipound of formula (34), which may be then
treated with thionyl chloride, thionyl bromide, phosphorus
- oxychloride, phosphorus oxybromide, phosphorus trichloride,
phosphorus ' pentachloride', methaneéulfonyl chloride,
toluenesulfonyl chloride or the like to be converted into a
compound of formula (35). _ o

In the step (1), the compound of formula (35) may be
reacted with sodium cyanide or potassium cyanide to give a
~compound of formula (36), which may be then hydrolyzed with
lithium hydroxlde or sodium hydroxide or potass:.um hydroxide to
gJ.ve a carboxylic acid of formula (37).



23

_ In the step (m), a compound of formula (38) to be obtained
- by oxidizing the compound of formula (34) may be reacted with an
alkyl (triphenylphosphoranilidene)acetate to give a compound of
formula (39) ¢ Which may' then be hydrolyzed with lithium
. hydroxide or sodium hydroxide or potass:.um hydroxlde to give a
carboxylic acid of formula (40) The compound of formula (35) v
(37) or (40) may be. reacted ‘with amines or sulfonylamides to
gJ.ve d:l.fferent benzimidazole compounds.

In the step (n), ~ the  compound of formula (39) may be
reduced w:.th pallad:.um, plat:.num, ruthenmm or the 1.1ke
transition metal catalyst J.n a hydrogen atmosphere or in the
presence of formic acid to g.Lve a compound of formula (41).

The following éompounds of: |

2 N N . (1’)
R3za~f N\>_R2a~f - :
S
' Ria~f
where R R and R | have the same meanings as those

la-£7 2a~f 3a~f
mentioned above; and R4a-f may be selected from the above-

mentioned R, R' and R, _
can be produced according to the steps (a) to (f) while starting
from the fb_llowing compounds of: ' '

Raa—.@:::zcoa,a . -

where Rh,' R,, and R, have the same meanings as those
mentioned above; and R_ may be selected from the above-

-mentioned R, R’ and R, ;

Rao

n .,-@[::mzb : | .(3’)
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where 'Rlb, R, and R, have the same "meanings as those
mentioned above; and R, may be selected irom the above-

mentioned R, R’ -and. R, ;

R,c_@:':” L ®

where R _, R, and R, have the _sa'mel -meanings as those
mentioned above; and R, may be selected from the above-

: mentioned R, R' and R,;

NO, (57
e G
NHCORx _
where R,, R, and ‘R,, have the same meanings ‘as those

mentioned above; and R, may be selected from the above-
mentioned R, R ' and R,; '

Ree "o | ©)

- N |
where R _, R, and R, have the same meanings as those
mentioned above; and R, may be selected from the above-
mentioned R,, R' and R ;

Rer o, |
R“""EI _ ™)
TNHCOR |

where R, R, and R, .haVe the same meanings as those
mentioned above; and R, may be selected from the -above-
mentioned R, R,' and R,. | | |
If desired, the J.ntermedz.ates formed 1n the above-mentloned
steps may optionally be purified, prior to be:.ng subjected to -
‘the next .step, through any conventional purification including,

for example, recrystallization, column chromatography, thin-
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layer chromatography, high-performance liquid chromatography and
the like. If also desired, the final products of the compounds
of the present invention may optionally be purified through any
conventional purification which is employed in the art of
purifying organic compounds and which includes, for example,
reérystallization, column chromatography, thin-layer
chromatography, high-performance liguid chromatography and the
like. To identify these compounds, employable is any of NMR
spectrography, mass spectrography, IR spectrography, elementary
analysis, measurement of melting point and others. ' -
. Preferred embodiments and their details of various
definitions as referred to herein to be within the scope of the
present invention are described below. _

Unless otherwise specifically indicated herein, the
terminology "lower" indicates that the group has from 1 to 6
carbon atoms. As preferred examples of the lower alkyl group as
referred to herein, mentioned are 1linear or branched 'alkyl
groups including a methyl group, an ethyl group, an n-propyl
group, an i-propyl group, an n-butyl grdup . an i-butyl group, a
sec-butyl group, a t-butyl group, an n-pentyl group, an 'i-pentyl
group, a sec- pentyl group, a t- pentyl group, a 2-methylbutyl
group, an n-hexyl group, a l-methylpentyl group, a 2-
methylpentyl group, a 3-methylpentyl group, a 4-methylpentyl
group, a l-ethylbutyl group, a 2-ethylbutyl group, a 1,1-
dimethylbutyl group, a 2,2-dimethylbutyl group, a 3,3-
dimethylbutyl group, a l-ethyl-l-methyl propyl groups, etc.

The alkyl group having up to 7 carbon étoms is a linear or
branched alkyl group, including a methyl group, an ethyl group,
an n-propyl group, an i-propyl group, an n-butyl group, amn i-
butyl group, a sec-butyl group, a t-butyl group, an n-pentyl
group, an i-pentyl group, a sec-pentyl group, a t-pentyl group,
a 2-methylbutyl group, an n-hexyl group, a l-methylpentyl group,
a 2-methylpentyl group, a 3-methy1penty1 group, a 4-methylpentyl
group, a 1l-ethylbutyl group, a 2-ethy1buty1 group, a 3-
ethylbutyl group, a 1,1-dime'thy-1-buty1 group, a 2,2-dimethylbutyl
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group, a' 3,'3-dimethy1buty1 group, a l-ethyl-l-methylpropyl group,
an n-heptyl group, a l-methylhexyl group, a 2-methylhexyl group,
a 3-methylhexyl group, a 4-methylhexyl group, a S5-methylhexyl
~ group, a l-ethylpentyl group, a 2-ethylpentyl group, a 3-
- ethylpentyl group, a 4-ethylpentyl group, a 1,l-dimethylpentyl
group, a 2,2-dimethylpentyl group, a 3,3-dimethylpentyl group, a
4,4-dimethylpentyl group, a l-propylbutyl group, etc.
_ The alkyl group having up to 8 carbon atoms is a linear or
branched alkyl group, including a methyl group, an ethyl group,
an n-propyl group, an i-propyl group, an h—butyl group, an i-
butyl group, a sec-butyl group, a t-butyl group, an n-pentyl
- group, an i-pentyl group, a sec-pentyl. group, a t-pentyl group,
a 2-methylbutyl group, an n-hexyl group, a l-methylpentyl group,
a 2-methylpentyl group, a 3-methylpentyl group, a 4-methylpentyl
group, a l-ethylbutyl group, a 2-ethylbutyl group, a 3-
ethylbutyl group, a 1,l1-dimethylbutyl group, a 2,2-dimethylbutyl
group, a 3,3-dimethylbutyl group, a l-ethyl-l-methylpropyl group,
an n-heptyl group, a l-methylhexyl group, a 2-methylhexyl _-group,
a 3-methylhexyl group, a 4-methylhexyl group, a 5-methylhexyl
group, a l-ethylpentyl group, a ' 2-ethylpentyl group; a 3-
ethylpentyl group, a 4-ethylpentyl group, ‘a 1,1-dimethylpentyl
group, a 2,2-dimethylpentyl group, a 3,3~-dimethylpentyl group, a
4,4-dimethylpentyl group, a 1l-propylbutyl group, an n-octyl
group, a .lémethylheptyl group, a 2-methylheptyl group, a 3-
methylheptyl group, a 4-methylheptyl group, a S5-methylheptyl
group, a 6-methylheptyl group, a 1l-ethylhexyl group, a 2-
ethylhexyl group, a 3-ethy1hexy1' group, a 4-ethylhexyl group, a
5-ethylhexyl group, a 1,1-dimethylhexyl group, a 2,2-
..dimethylhexyl group, a 3,3-dimethylhexyl groﬁp, a 4,4~
dimethylhexyl group, a 5,5-dimethylhexyl group, a l-propylpentyl
group, a 2-propylpentyl group, etc.

The lower alkylene group is an aikylene group having 6 or
less carbon atoms, including a methylene group, an ethylene
group, a propylene group, a butylene group, a pentylene group, a
hexylene group, etc. The lower alkenylene group is an alkenylené
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group havitig 6 or less carbon atoms, including an ethenylene
group, a l-propeny1ene _grbup; a 2-propenylene group, a 1-
butenylene group, a 2-butenylene group, a 3-butenylene group, a
l-pentenylene group, a 2-pentenylene group, a 3-pentenylene
group, a 4-pentenylene gtoﬁp, a l-hexenylene group, a 2-
hexenylene group, a 3-hexenylene group, a 4-hexenylene group, a
5-hexenylene group, etc. . _ ‘

The halogen atom includes a fluorine atom, a chlorine atom,
a bromine atom and an iodine atom. Preferred are a fluorine atom,
a chlorine atom and a bromine atom. _ _'

The halo-lower alkyl group is a linear or branched alkyl
group having up to 8 carbon atoms, which is substituted with one
or more halogen atoms selected from fluorine, chlorine, bromine
and iodine atoms. Preferred is a linear or branched alkyl .group
having up to 8 carbon atoms, which is substituted with one or
more halogen atoms selected from fluorine, chlorine and bromine
atoms. It includes, for example, a fluoromethyl group, a
difluoromethyl group, a trifluoromethyl group, a chloromethyl
group, a dichloromethyl group, a trichloromethyl group, a
bromomethyl group, a dibromomethyl group, a tribromomethyl group,
a 1l-fluoroethyl group, a 1l-chloroethyl group, a 1l-bromoethyl
group, a 2-fluoroethyl group, a 2-chloroethyl grdup, a 2-
bromoethyl group, a 1,2-difluoroethyl group, a 1,2-dichloroethyl.
group, a l}z;dibromoethyl group, a'2,2,2-trifluoroethyl group, a
heptafluoroethyl group, a l-fluoropropyl group, a 1l-chloropropyl
group, a l-bromopropyl group, a 2-fluoropropyl group, é 2-
'chloropropyl group, a 2-bromopropj1 group, a 3-fluoropropyl
group, a 3-chloropropyl group, a 3-bromopropyl group, a 1,2~
difluoropropyl group, a 1,2-dichloropropyl group, -a 1,2-
dibromopropyl group, a 2,3-difluoropropyl group, a 2,3-
dichloropropyl group, a 2,3-dibromopropyl group, a 3,3,3-
trifluoropropyl group, a 2,2,3,3,3-pentafluoropropyl group, a 2-
fluorobutyl group, a‘: 2-chlorobutyl group, a 2-bromobutyl group,
a 4-fluorobutyl group, a 4-chlorobutyl group, a 4-bromobutyl
group, a 4,4,4-trifluorobutyl group, ‘a 2,2,3,3,4,4,4-'
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heptafluorobutyl group, a perfluorobutyl group, a 2-f1uoropen£y1
group , a 2-chloropentyl group, a 2-bromopentyl group, a 5-
fluoropentyl group, a 5-chloropentyl group, a 5-bromopentyl
group, a perfluoropentyl group, a 2-fluorohexyl group, a 2-
chlorohexyl group, a 2-bromohexyl group, a 6-fluorohexyl group,
a 6-chlorohexyl group, - a 6-bromohexyl group, a perfluorohexyl
group, a 2~fluoroheptyl group, a 2-ch10roheptj1 group, a 2-
bromoheptyl group, a 7-f1uoi:ohepty1 group, a 7-chlorohépty1
group, a 7-bromoheptyl group, a perfluoroheptyl group, etc.

The lower alkoxy group is a linear or branched alkyloxy
| group having up to 6 carbon atoms. It includes, for example} a
methoxy group, an ethoxy group, an nlprppyloxy .group, an i-
propyloxy group, an n-butyloxy group, an i-butyloxy group, a
sec-butyloxy group, a t-butyloxy group, an n-pentyloxy group, an
i-pentyloxy group, a sec-pentyloxy group, a t-pentyloxy group, a
2-methy1bu£oxy‘ group, an n-hexyloxy group, an i-hexyloxy group,
a t-hexyloxy group, a sec-hexyloxy group, a 2-methylpentyloxy
group, a 3-methylpentyloxy group, a l-ethylbutyloxy group, a 2-
ethylbutyloxy group, a 1,l-dimethylbutyloxy group, a 2,2-
dimethylbutyloxy group, a 3,3-dimethylbutyloxy group, a l-ethyl-
l-methylpfopyloxy group, etc. Preferred are a methoxy group, an
ethoxy group, an n-propyloxy group, an i-propyloxy group, an n-
butyloxy group, an i-butyloxy group, a sec-butyloxy group, a t-
butyloxy group, etc. . '

The lower cycloalkyl grdup is a cycloalkyl group having
f'rdm 3 to 7 carbon atoms, and preferably includes a cyclopropyl
group, a cyclobutyl group, a cyclopentyl group, a cyclohexyl
group, a cycloheptyl group, etc. More preferred are a
cyclopropyl group, a cyclobutyl group, etc.

The lower alkoxy-lower alkyl group is a linear or branched
alkyl group having up to 8 carbon atoms, as substituted with a
linear or branched alkyloxy group having up to 8 carbon atoms.
For example, this includes a methoxymethyl group, a methoxyethyl
group, a methoxypropyl group, a methoxybutyl group, a
methoxypentyl group ,. a methoxyhexyl group, a methoxyheptyl | grbup v
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'group . an ethoxybutyl group, an ehtoxypentyl ‘group, an
ehtoxyhexyl group, an ethoxyheptyl group, a ethoxyoctyl group, a
propyloxymethyl group, a propyloxyethYl group, a propyloxypropyl
group, a propyloxybutyl grou'p, -a propyloxypentyl group, an i-
propyloxymethyl group, an ';i.-propyloxyethyl' group, an i-
' propyloxypropyl group, an i-propyloxybutyl group, an i-
' propyloxypentyl group, a butyloxymethyl group, a butyloxyethyl
- group, 'a butyloxypropyl group, a butyloxybutyl group; an i-
butyloxymé_thyl group, an. i-butyloxyethyl group, an i~
butyloxypropyl group, an :-i-'-butyloxjrbutyl group, a sec-
butyloxymethyl | group, a sec-butyloxyethyl group, a sec-
butyloxypropyl group, -a sec-butyloxybutyl group, a t-
butyloxymethyl group, a  t-butyloxyethyl group, a t-
butyloxypropyl group, a t-butyldxybutyl ‘group, a pentyloxymethyl_-
group, a pentjrioxyethyl groﬁp, a pentyloxypropyl group, a
pentyloxybutyl group, a hexyloxymethyl group,- a hexyloxyethyl
group, a hexyloxypropyl group, etc.
The tri-lower a1ky1s11yl-lower alkyl group is a lower alkyl
B group, such as that mentioned hereinabove, to which is bonded a
trimethylsilyl group, a triethylsilyl group, a tripropylsilyl
group or the like. ' o
- The lower alkylamino group is a 1linear or branched
- alkjlamind group having up to 6 carbon atoms. This includes, for
example, a methylamino group,' an ethylamino group, an n-
propylamino group, an i-propylamino group, an n-butylamino group,
an i-butylamino group, a 'sed—butylamino grdilp s a t-butylamino
group, an n-pentylamino group, an i-pentylamino group, a sec-
pentylamino group, a t-pentylamino group, a 2-methylbutylamino
group, an n-hexylamino group, a l-methylpentylamino group, a 2-
methylpentylamino group, a 3-methylpentylamino group, a 4-
methylpentylamino group, a 1l-ethylbutylamino group, a 2~ -
ethylbutylamino group, a '3'-éthy1buty1am:i_.no group, a 1,1~
dimethylbutylamino group, a 2,2-dimethylbutylamino group, a 3,3-
dimethylhutylamino group, a l-ethyl-l-methylpropylamino group,'
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etc. More preferred are a methylamino group, an ethylamino group,
an n-pr0py1amino group, an i-propylamino group, an n-butylamino
group, an i-butylamino group, a sec-butylamino group, a t-
butylamino group, etc. '

The lower alkylthlo group 18 a linear or branched alkylthio
group having up to 6 carbon atoms. This includes, for example, a
methylthio group, an ethylthio group, an n-propylthio group, an
i-propylthio group, an n-butylthio group, an i-butylthio. group,
a sec-butylthio group, a _tebﬁtylthio group, an n-pentylthio
group, an i-pentylthio grdup, a sec-pentylthio group, a t-
pentylthio group, a 2-methylbutylthio group, _én n-hexylthio
group, an i—héxylthio ‘group, a t-hexylthio group, a sec-
hexylthio group, a _2-methy1penty1thio_ group, a 3-
methylpentylthio group, a l-ethylbutylthio group, a 2-
~ ethylbutylthio group, a '1,1-dimethy1buty1thio group, a 2,2-.
'dimethylbufylthig group, a 3,3-dimethy1bﬁty1thio group, a 1l-
ethyl-l-methylpropylthio group, etc. . More preferred are a
methylthio group, an ethylthio group, an n-propylthio group, an
i-propylthio group, an n-butylthio group, an i~-butylthio group,
a sec~-butylthio group, a t—bntylthlo group, etc.

The lower alkylthio-lower alkyl group is a 11near or
branched alkyl group having up to 6 carbon atoms, such as that
mentioned hereinabove, as substituted with a linear or branched
"alkylthio 'group having up to 6 carbon atoms, such as that
mentioned hereinabove. ' '

The lower alkoxycarbonyl group is a linear or branched
alkyloxycarbonyl group with a alkyl moiety having up to 6 carbon
atoms. This includes, for example, a methoxycarbonyl group, an
ethoxycarbonyl group, an n-propylbecarbonyl' group, an i-
propyloxycarbonyl group,' an . n-butyloxycarbonyl group, an i-
butyloxycarbonyl group, ‘a sec~-butyloxycarbonyl group, a t-
butyloxycarbonyl group,' an n-pentyloxycarbonyl  group, an i-
- pentyloxycarbonyl grbup, a sec-pentyloxycarbonyl group, a 't-
- pentyloxycarbonyl group, a'2-methylhﬁtjloxycarbonyl_group, an n-
hexylbxycarbonyl group, an i-hexyloxycarbonyl group, a t-
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- hexyloxycarbonyl group, a sec-hexyloxycarbonyl - group, a 2-
| methylpentyloxycarbonyl group,-a'3-methylpentyloxyéarbonyl,group,-
a 1-ethy1butyloxycarbony1 group, a 2-ethylbutyloxycarbonyl group,
a 1,1-dimethylbutyloxycarbonyl group, - a 2,2-
| dimethylbutyloxycarbonyl group, a 3,3-dimethylbutyloxycarbonyl
group, . a 1-ethy1;1—methylpr0pylox7carbonyl' group, etc. More
 preferred are a methoxycarbonyl group, an ethoxycarbonyl group,
'an n-ptopjloxycarbonyi group, an i-propyloxycarbonyl group, an
'n—butyloxycarbonyl. group, -an _i;butyloxycarhbnyl . group, a sec-
butyloxycarbonyl group, a t-butyloxycérbonyl grbup. h '
- The lower alkanoyl group is a 1linear or branched
~ alkylcarbonyl group having up to 6 carbon atoms. This includes,
for example, a methylcarbonyl.grdup,-an-ethylcarbonyl group, an .
n-propylcarbonyl group, an i-propylcarbonyl group, an n-
butylcarbonyl group, an i-butylcarbonyl group, a sec-
'_butylcarbonyl group, a  t-butylcarbonyl group, an n-
pentylcarbonyl group, an i-pentylcarbonyl group, a sec-
pentylcarbonyl group, a - t-pentylcarbonyl group, a 2-
methylbutylcarbonyl group, an n-hexylcarbonyl group, an i-
hexylcarbonyl group, a t-hexylcarbonyl group, a sec-
hexylcarbonyl group, a 2-methylpentylcarbonyl group, a 3-
methylpentylcarbonyl group, a 1-ethy1buty1carbonyl group, a 2-
ethylbutylcarbdnyl group, an 1l,l-dimethylbutylcarbonyl group, a
2,2-dimethy1hutylcarbonyl ' group,. a 3,3-dimethylbutylcarbonyl
group, a l-ethyl-l-methylpropylcarbonyl group, etc. -More
preferred are a.méthylcarbonyl group, an ethylcarbonyl group, an -
n-propylcarbonyl group, an i;propylcarbonyl group, an n-
butylcarbonyl group, an i-butylcarbonyl group, a sec-
butylcarbonyl group, a t-butylcarbonyl group, etc.

~ The lower alkanesulfonyl group is .a linear or branched
alkanesulfonyl group having up to 6 carbon atoms. This includes,
for example, a methanesulfonyl group, an ethanesulfonyl group, a
l-propanesulfonyl group, a 2-propanesulfonyl group, a I1-
butanesulfonyl group, ‘a ' 2-butanesulfonyl _grqup; a 1,1-
dimethyléthanesulfonyl g;oup,: a 1-(2-methylpropane)sulfonyl
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group', a l-pentanesulfonyl gtoup, a 2—péntanesu1fonyl group; a -
3-pentanesulfonyl group, a 1l-(3-methylbutane)sulfonyl gtou_p, a
1,1-dimethylpropanesulfonyl group, a l-hexanesulfonyl group, a
2-hexanesulfonyl group, a . 3-hexanesulfonyl group, a 1-(2-
methylpent-ane)s_ulfonyi group, a 1-(3-methy1pentane)sulf6ny1
group, a - 1-(4-methylpentaﬁe)su1fony1 ] grohp, a 2~
- ethylbuthaneuifonyl group, a 3_-e_thy1but_anesulfqny1 group, a
1,1-dimethylbutanesulfonyl .'-groilp,' a 2,2-dimethylbutanesulfonyl
group, a 3,3-dimethylbutanensulfonyl ' group, - a l-ethyl-l-
methylpropanesulfonyl group, etc. ) ; ' '

The aryl group includes, for example, a phenyl group, a
naphthyl group, etc. The terminology ".naphthyl" as referred to
herein includes l1-naphthyl and 2-naphthyl. The benzene ring or
the naphthalene ring in this group may optionally be substituted
by one or more substituents selected from a halogen atom, a -
lower alkyl group, a cyano droup, a nitro group, a .
trifluoromethyl groups and the 1like, éuch as those mentioned
hereinabove. o | R __

The arylsulfonyl group- is a sulfonyl group, to ‘which is
bonded an aryl 'group 'such as that mentioned hereinabove , and
includes, for example, a benzéneulfonyl group, a
toluenesulfonyl gi:oup, a naphthalenesulfonyl group, etc.

The aryl-lower alkyl group is a lower alkyl group, such as
that mentioned hereinabove, to which is bonded an aryl group
such as that mentioned hereinabove, and includes, for example, a
benzyl group, a l-phenylethyl group, a 2-phenylethyl group, a
phenylpropyl group, a phenylbutyl group, a phenylpentyl group, a
phenylhexyl group, a naphthylmethyl group, a naphthylethyl group,
a naphthylpropyl group, a naphthylbutyl group, a naphthylpéntyl
group, a naphthylhexyl group, etc. ' _

The aryl-lower | alkyloxy group' includes, for example, a
benzyloxy group, a 1l-phenylethyloxy group, a 2-phenylethyloxy
group, a phenylpropyloxy groﬁp » @a phenylbutyloxy group, a
phenylpentyloxy group, a phenylhexyloxy = group, - a
- naphthylmethyloxy group,  a naphthylethyloxy group, = a
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'naphthylpropyloxy - .group, = a naphthylbutyloxy group, a
naphthylpentyloxy group, -etc., in which the benzene ring or the
naphthalene ring may optionally be substituted. '

The arylsulfonyl-lower alkyl .group is a lower alkyl group,
such as that mentioned hereinabove, to which is bonded an
arylsulfonyl group such " as 'that mentioned hereinabove, and
includes, for example, a benzenesulfonylmethyl group, a
 toluenesulfonylmethyl group, a _ naphthalenesulfonylmethyl group,
etc. | o B
The arylsulfonylamino group is an amino group to which is
bonded an arylsulfonyl group such as that mentioned hereinabove,
and this includes, for example, a benzenesulfonylamino group, a
toluenesulfonylamino group, a naphthalenesulfonylamino group,
etc. |
_ '~ The aryloxy group is an aryl group, such as that mentioned
hereinabove, to which is '.bont_ied an oxygen atom, and this
includes, for example, a phenoxy group, a l-naphthoxy group, a
2-naphthoxy 'group, etc. - _

| The arylcarbonyl group is a carbonyl group to which is
bonded an aryl group such as that mentioned hereinabove, and
this includes, for example, a phenylcarbonyl group, ‘a
naphthylcarbonyl group, etc. '

The arylcarbonylamino group is an amino group to which is
.bonded an 'arylcarbonjrl group such as that mentioned hereinabove,
and this includes, for ex_ample', a phenylcarbonylamino group, a
naphthylcarbonylamino group, etc. '

The aryl-lower alkenyl group is an alkenyl group having 6
or less carbon atoms, which is substituted by an aryl group such
as that mentioned hereinabove, and ‘this includes, for example, a
phenylethenyl group, a naphthylethenyl group, etc.

The heterocyclic group includes, for example, a pyridyl
group, a quinolyl group, an isoquinolyl group, a thiazolyl group,
a thiadiazolyl group, a benzofuranyl group, a dibenzofuranyl
group, a thianaphthalenyl _grdup, .a 1H-1,2,3-triazolyl group, a .
1,2,4-triazolyl group, a tetrazblyl group, a furyl group, a
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- thienyl group, a pyrrolyl group, an imidazolyl group, a
pyrimidinyl group, an indolyl group, a benzimidazolyl group, etc.
The heterocyclic group may optionally be substituted by one or
more substituents of halogen atoms and lower alkyl groups, such
as those mentioned hereinabove, and the substituted heterocyclic
group of that type includes, for example, a haloisoquinolyl
group, a methylisoquinolyl grbué, etc. . '

The heterocyclic lower alkyl group means a lower alkyl
group, such as that mentioned hereinabove, as substituted by a
heterocyclic group, such as that mentioned hereinabove. This
includes, for example, 'a_ pyridylmethyl group. .= The halo-
heterocyclic lower alkyl group is a heterocyclic lower alkyl
group, such as that mentioned hereinébmie, .in ‘which  the
héterocyclic moiety is substituted with one or more halogens.

The heterocyclic lower alkylamino group is an. amino group
as substituted with a heterocyclic lower alkyl group, such as
that mentioned hereinabove, and this includes, for example, a
pyridylmethylaminb group, etc. The heterocyclic lower
alkylcarbamoyl group is a carbamoyl group as substituted with a
heterocyclic lower alkyl group, such as that mentioned
hereinabove, and this  includes, for example, a
pyridylmethylcarbamoyl group, etc. _ _ |

The terminology "pyridyl" as referred to herein includes 2-
pyridyl, 3-pyridyl and 4-pyridyl, for which the bonding position
is not specifically defined. The same shall apply to the other
heterocyclic groups as referred to herein, or that is, the
bohding positions of the heterocyclic groups as referred to
herein are not specifically defined. |

The lower alkylenedioxybenzjrl group includes, for example,
a methylenedioxybenzyl group, an ethylenedioxybenzyl group, a
propylenedioxybenzyl group, etc. | |

A suitable heterocyclic group used herein means a saturated
or unsaturated mono- or polycyclic hetero ring cohtaining at
least one hetero atom such as an oxygen atom, a sulfur atom, a |
nitrogen atom, etc.
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Preférable examples thereof include the following

heterocyclic groups:

7- to 12-membered, preferahly 9- or 1l0-membered unsaturated

condensed heterocyclic group (preferably bicyclic group)
having 1 to 5 nitrogen atoms, such as indolyl, isoindolyl,
indolidinyl, benzimidazolyl, quinolyl, isoquinplyl; indazolyl,
benzotriazolyl, tetrazolopyridyl, tetrazolopyridazinyl (e.g.
tetrazolo[l 5-b]pyr1dazlny1,_- N . ete.),
dlhydrotrlazolopyridaz1ny1, or the llke, : | '

.7- to l1l2-membered, preferably 9- or 10-membered unsaturated

condensed heterocyclic group (preferably bicyclic group)
having 1 to 3 sulfur atoms or S,S-dioxide thereof, such as

- dithianaphthalenyl (e.g. 4H-1,3-dithianaphthalenyl, 1,4-

dithianaphthalenyl, etc.), benzothiophenyl or S,S-dioxide
thereof (e.q. ' benzo[a]thiophenyl or S,S-dioxide thereof,
benzo[blthiophenyl or S,S-dioxide thereof, etc.), or the

- likes;

3- to 8-membered, preferably 5- or 6-membered unsaturated

. hetero mohocyclic group having 1 to 4 nitrogen atoms, such as

pyrrolyl, pyrrolinyl, imidazolyl, pyrazolyl, pyridyl and its
N-oxide, pyrimidyl, pyrazinyl, pyridazinyl, triazolyl (e.gq.
4H-1,2,3-triazolyl, 1H-1,2,3-triazolyl, 23-1,2,3-triazoly1,
etc.), dihydrotriazinyl (e.g. 4,5-dihydro-1,2,4-triazinyl,
2,5-diﬁydro-1,2,4-triaziny1, etc.), or the like;

3~ to 8-membered, preferably 5- or 6-membered _aaturated

‘hetero monocyclic group having 1 to 4 nitrogen atoms, such as

azetydinyl, pyrrolidinyl, imidazolydinyl, piperidinyl,
pyrazolydinyl, piperadinyl, or the like;

7- to l1l2-membered, preferably 9- or 10-membered unsaturated
condensed heterocyclic group (preferably bicyclic group)
having 1 to 2 oxygen atoms and 1 to 3 nltrogen atoms, such as
benzooxazolyl, benzooxadlazolyl, ‘or the like;

3- to 8-membered, preferably 5- or 6-membered unsaturated
hetero monocyclic group having 1 to 2 oxygen atoms and 1 to 3
nitrogen atoms, such as oxazolyl, isooxazolyl, oxadiazolyl
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(e.g. 1,2 4-oxad1azoly1, 1,3 4-oxad1azoly1, 1,2 5-oxad1azolyl,
etc.), or the like; :

e 3- to 8-membered, preferably' 5- or 6-membered saturated
hetero monocyclic group having 1 to 2 oxygen atoms and 1 to 3
nltrogen atoms, such as morphollnyl or the like;

‘¢ 7= to 12-membered, preferably 9- or 1l0-membered unsaturated

_condensed heterocyclic group (preferably bicyclic group)
having 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms, such as
benzothlazolyl, benzothladlazolyl, or the like;

* 3~ to 8-membered, preferably 5- or 6-membered unsaturated
hetero monocyclic group having 1 to 2 sulfur atoms and 1 to 3
nitrogen atoms, such as thiazolyl, 1,2-thiazolyl,
thiadiazolyl (e.g. 1,2,4-thiadiazolyl, 1,3,4-thiadiazolyl,
'1,2,5-thiadiazolyl, 1}2,3-thiadiézoly1, etc.), or the like;

e 3- to 8-membered, preferably 5- or 6-membered saturated
hetero monocyclic-group having 1 to 2 sulfur atoms and 1 to 3
nitrogen atoms, such as thiazolydinyl;

¢ 3- to 8-membered, preferably 5- or G—mémbered unsaturated
hetero mbnocyclic group having one sulfur atom, such as
thienyl or the like; etc. | ' _ .

Suitable %“esterified carboxyl groups” are exemplified
below. ' '

The ester portion of the esterified carboxyl group
sﬁitably include a lower alkyl ester, such as methyl ester,
ethyl ester, propyl ester, isopropyl ester, butyl ester,
isobutyl ester, tertiary'-butyl -ester, pentyl ester, or hexyl
ester, which may have at least one appropriate substituent.
Examples of the lower alkyl ester  include lower
alkanoyloxy(lower)alkyl ester, such as acetoxymethyl ester,
~ propionyloxymethyl ester, butyryloxymethyl estér,
~ valeryloxymethyl ester, pivaloyloxymethyl ester, hexanoyloxy
methyl ester, 1l-(or 2-)acetoxyethyl ester, 1-(2-, or 3-
)acetoxypropyl ester, 1-(2-, 3- or 4-)acetoxybutyl ester, 1l-(or
2-)propionyloxyethyl ester, 1-(2-, or 3-)propionyloxypropyl
ester, 1-(or 2-)butyryloxyethyl - ester, 1(or 2=
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' )isobutyryloxjrethyl ester, 1-(or '2-)pivaloyloxy_ethyl ester, 1-
-(or 2-)hexanoyloxyethyl ester, isobutyryloxymethyl ester, 2-
ethylbutyryloxymethyl ester, 3,3-dimethylbutyryloxymethyl ester,
or l1-(or - 2-)pentanoyloxyethyl N ester, lower
alkahesulfonyl(lower)alkyl ester, such as 2-mesylethyl ester,

mono(di, or tri)halo(lower)alkyl ester, such as 2-iodoethyl
ester, 2,2,2-trichloroethyl ester, lower
alkoxycarbonyloxy(lower)alkyl ester, . such " as’
methoxycarbonyloxymethyl ester, ethoxycarbonyloxymethyl ester,
'propoxycarbonyloxymethyl ester}_tertiary-butoxycarhonyloxymethy1'
ester, 1-(orx 2-)methoxycarbonyloxyefhyl . ester, l-(or 2-
)ethoxycarbonyloxyethyl' -éster, or l-(or 2~
) isopropoxycarbonyloxyethyl ester, phthalizilidene(lower)alkyl
ester or- (5-lower alkyl-2-oxo-1,3-dioxol-4-yl)(lower)alkyl ester,
such as (5-methyl-2-oxo-1,3-dioxol-4-yl)methyl ester, (5-ethyl-
_ 2-0x0-1,3-dioxol-4-yl)methyl ester, or (5-propyl-2-oxo-1,3-
- dioxol-4-yl)ethyl ester, lower alkenyl ester, such as vihyl
ester or allyl ester, lower alkynyl ester, such as ethynyl ester
or propinyl ester, ar(lower)alkyl ester which may have at least

one appropriate . substituent, such as benzyl ester, 4-

methoxybenzyl ester, 4-nitrobenzyl ester, phenethyl ester,
trityl ester, benzhydryl ester, bis(methoxyphenyl)methyl ester,
3,4-dimethoxybenzyl ester, 6r 4-hydrdxy-3,5-di-tertiary—
butylbenzji ester, 'aryl ester which may have at least one .
appropriaté substituent, such as phenyl ester, 4-chlorophenyl
ester, tolyl eSter,' tertiary-butylphenyl ester, xylyl ester,
mesityl ester, or cumenyl ester, phthalidyl ester, etc.
Preferable examples of a carboxyl groups protected by
esterification include lower alkdxycarbonyl and phenyl(or
'nitrophenyl)(cfma)alkoxycarbonyl. Most preferred = are
methoxycarbonyl, ethoxycarbonyl, and benzyloxycarbonyl.
Suitable amidated carboxyl groups include the following:
¢ a carbamoyl group; |
. * a mono- or di-lower alkyl carbamoyl group (as a lower alkyl
| group,  those as described above can be used), such as
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'_methylcarbamoyl, dimethylcarbamoyl, isopropylcarbamoyl, n-
-butylcarbamoyl,- "?tibutylcarhambyl,... | N-methyl-N-
(pyridylmethyl)carbamoyl, or the like; - ' .

~ an aryl(lower alkyl)carbamoyl (as an aryl group and a lower
alkyl group, those as described above can be used), such as -
_benzylcarbamoyl, o -3 4-methylened1oxybenzy1carbamoy1,
diaminobenzylcarbamoyl, or phenethylcarbamoyl- _

‘a cyclo(lower alkyl)carbamoyl hav1ng.3.to 7 .carbon atoms (as
a cyclo lower alkyl group, those as described above can be
used),gfsuch as cyclopropylcarbamoyl; cyclobutylcarbamoyl,
cyclopentyléarbamoyl,'cyélohexylcarbamoyl-or the like;

an arylcabamoyl group (as an'aryl'group, those as described
above can ‘be used), such as phenjlcarbamoyl,
naphthylcarbamoyl, or the like; '

a heterocyclic carbamoyl group (as a heterocyclic  group,
those as described above can be .ﬁsed);. such as
. thiazolylcarbamoyl, thiadiazolylcarbamoyl, pyridyl-carbamoyl,
triazolylcarbamoyl, tetrazolylcarbamoyl, N—methyl-N-
pyridinecarbamoyl, morphollnocarbamoyl, or the like;

a heterocyclic(lower alkyl)carbamoyl group (as a heterocyclic
lower alkyl group, those as described above can be used), .
such as morpholinoethylcarbamoyl, pyrldylmethylcarbamoyl,
methylened10xybenzylcarbamoyl, or the like;

an N-di-substituted carbamoyl group containing nitrogen as a
member of a nitrogen-containing heterocyclic ring, such as

- morpholinocarbonyl, : ‘thiomorpholinocarbonyl, 1-
perhydroazepinyicarbohyl,' 1,1-dioxothiazolydinecarbonyl,
piperidinocarbonyl, . . l-piperazinylcarbonyl, 4-(2~
hydroxyethyl )-l-piperazinylcarbonyl, 4-methyl-1-

piperazinylcarbonyl, carboxypyrrol1d1nocarbony1, or the 11ke~

a substituted sulfonylcarbomoyl group, etc.
The substituent for the substituted sulfonyl-carbamoyl

group includes the above-described groups such as the alkyl
group having carbon atoms up to 8, the halo lower alkyl group,

the aryl lower alkyl group, the hydroxy-lower alkyl group, the
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tri(lower alkyl)silyl(lower alkyl) group, the“lbwér_alkoxYelower -
alkyl _gfoup,. the 1lower alkylthio-lower alkyl group, the
heterocyclic group, the aryl group, and the like. The'aryl group
may be sutstituted by a halogen atom, aflower alkyl group a halo
lower alkyl group, a lower alkoxy group,7a_nitno group, or the

like. ' Specific examples of the substituted sulfonylcarbamoyl -

group include - 'naphthylsulfonylcafbamoyl,--- benzenesﬁlfonyl—
. carbamoyl, . nitrdbenzeneSulfoncharbamoyl, i trihalobenzene-
sulfonylcarbamoyl, ~ lower alkoxybenzenesulfonylcarbamoyl,
halobenzenesulfonylcarbamoyl,  mono- or  di-(lower alkyl)-
henzenesulfonylcarbamoyl;'alkanesulfonylcérbamoyl having 1 to 8

carbon atoms, ‘such . -as 't-butylsulfonylcarbamoyl,
butylsulfonylcarbamoyl, _ 'propylsulfonylcarbamoyl, isopropyl-
sulfonylcarbamoyl, methylsulfonylcarbamoyl, octylsulfonyl-

carbamoyl, pentylsulfonylcarbamoyl, isopentylsulfonylcarbamoyl,
~ hexylsulfonylcarbamoyl, or the like, trihalo(lower) alkyl-
 sulfonylcarbamoyl, phehyl(ldwe:)alkylsulfonylcarhamoyl, tri-

(1ower)alkylsulfonylcarbamoyl, lower alkylthio(lower) "alkY1-"
sulfonylcarbamoyl, lower alkoxy(lower)alkylsulfonylcarbamoyl,
quinolinesulfonylcarbamoyl, or the like. ' :

_ Suitable acyl groups include aliphatic acyi, aromatic acyl,
heterocyclic acyl, and aliphatic acyl substituted ﬁith an
“aromatic group or a heterocyclic group, which are derived from
carboxylié acid, carbonic acid, ‘sulfonic acid, carbamic acid,
and the like. _ _

Examples of the aliphatic acyl include saturated or
unsaturated non-cyclic or cyclic ones, for example, alkahoyl
such as lower alkanoyl (e.g. formyl, acetyl, propionyl, butyryl,
isobutyryl, valeryl, isovaleryl, pivaloyl, hexanoyl, etc.),'
alkylsulfonyl such as lower alkyl 'sulfonyl (e.g. mesyl,
ethylsulfonyl, propylsulfonYi,,isopropylsulfonyl,_hutylsulfonyl,
isobutylsulfonyl, pentylsulfonyl, - hexylsulfonyl, etc.),'
_ carbamoyl, N-alkylcarbamoyl (e.g. methylcarbamoyl,
ethylcarbamoyl; etc.), alkoxycarbonyl such as lower alkoxy -
carbonyl (e.g. methoxyca:bonyl, ethoxycarbonyl, propoxycarbonyl,
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alkenyloxycarbonyl such as = lower alkenyloxycarbonyl _'(e.g.
vinyloxycarbonyl, allyloXYcarhonyl, etc.), alkenoyl such as
lower alkenoyl (e.g. acryloYl,' methacryloyl, chlotonoyl, etc.),
cycloalkanecarbonyl . such as cyclo(lower)alkanecarbonyl (e.g.
cyclopropanecarbonyl, byclopentgnecarbonyl, cyclohexanecarbonyl,
etc.). and the like. S '

Examples of the aromatic acyl include C,~C,, aroyl (e.qg.
benzoyl, toluoyl, xyloyl, etc.), N—(c,-c")arylcarbamoyl (e g. N-
phenylcarbamoyl, -N-tolylcarbamoyl, N-naphthylcarbamoyl, etc.),
© C¢=C,, arenesulfonyl (e.g. benzenesulfonyl, tosyl, etc.), and the
like. B | . |

Examples of the heterocyclic acyl include heterocyclic
carbonyl, heherocyclic (lower)alkanoyl (e.g. heterocyclic acetyl,
heterocyclic propanoyl, hetérocyclic butanoyl, heterocyclic
pentanoyl, heterocyclic - hexanoyl, etc.),  heterocyclic
(lower)alkenoyl (e.g. heterocycl:.c propenojrl,- heterocyclic'
butenoyl, heterocyclic pentenoyl, heterocyclic hexenoyl, etc.)
heterocyclié glyoxyloyl, heterocyclic sulfinyl, heterocyclic
sulfonyl, etc. - L

The aromatic group-bound aliphatic acyl includes
aralkoxycarbonyl such as phenyl(lower)alkoxycarbonyl (e.g.
benzyloxycarbonyl, phenethyloxycarbonyl, etc.). -

'These - acyl groups may be substituted with one or more
appropriate substituent, such as a nitro group. An example
thereof is nitroaralkoxycarbonyl (e.g. nitrobenzyloxy-carbonyl,
 etc.). ’ _
Preferred salts of the benzimidazole derivatives of the
present invention are non-toxic, ordinary pharmaceutically
acceptable salts thereof. For example, mentioned are salts of
the derivatives with bases as well as acid-addition salts of the
derivatives, which include, for exampie, salts thereof with
inorganic bases, such as salts with alkali metals '(e;g_., -sodium,
potassium); salts with alkaline earth metals (e.g., calcium,
magnesium); ammonium salts} 'salts with organic amines ( e.g.,
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 triethylamine, pyridine, picoline, ethanolamine, triethanolamine,
- dicyclohexylamine, N,N‘-dibenzylethylenediamine); salts with
inorganic acids (e.g., hydtochldric acid, hydrobromic acid,
sulfuric acid, phosphoric acid); ‘salts with organic carboxylic
acids (e.g., formic acid, acetic écid, trifluoroacetic acid,
maleic acid, tartaric acid); salts with sulfonic acids (e.g.,
methanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic
acid); salts with basic or acidic amino acids (e.g., arginine,
aspartic acid, glutamic acid), etc. |

The éompound of t_he_ invention could contain one or more
éhiral centers, therefore they could be enantiomers or
diastereomers. Few of the compounds containing alkenyl group
could also be cis- or trans- isomers. In bbth cases, each of
such isomers as well as the mixture thereof are within the scope
of this invention.

The compounds of the invention can also exist as tautomers,
and individual of such tautmers and the mixture thereof are
within the scope of this invention. )

The compounds of the invention and their salts can be
solvate, which are also within the invention. The solvent for
' the solvate is preferably water or ethanol.

Specific ex‘ainples of benzimidazole derivatives of formula
(IX) include 6-benzenesulfonylcarbamoyl-1-(2-chlorobenzyl)-2-
methylbeni imidazole, 6-henzenesulfonylcérbamoyl-1 -(biphenyl-4-
ylmethyl)-2-ethylbenzimidazole, 5-benzenesulfonylcarbamoyl-1-(2-
chlorobenzyl)-2-methylbenzimidazole, 5-( 4-chlorobenzenesulfonyl-
carbamoyl)-1-( 2-chlorobenzyl )-2-methylbenz imidazole, 1'- (2-
~ chlorobenzyl) ;2-methy1—_5- (2 -naphthalenesulfonylcarbamoyl )=
benzimidazole, 1-(2-chlorobenzyl) -G-methanesﬁlfonyléarbamoyl-z-
methylbenzimidazole, 6-(l-butanesulfonylcarbamoyl)-1-{2-chloro-
benzyl)-2-methylbenzimidazole, 1-(2-chlorobenzyl)-2-methyl-6-(1-
~ octanesulfonylcarbamoyl )benzimidazole, 1-(2~chlorobenzyl) -2-
methyl-6- ('2-propanesufonylcarbamoyl )benzimidazole, 1= (biphenyl-
4-ylmethyl)-6-( 1-butanesu1 fonylcarbamoyl)-2-methylbenzimidazole,
6=( 1-butanesu1fohylcarbamoyl )=1-(2,4~dichlorobenzyl)-2-
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methylbenzimidazole, -1-(biphenyl-4-ylmethyl)-6-(1l-butane-
sulfonylcarbamoyl )-2-ethylbenzimidazole, 6-benzenesulfonyl-
carbamoyl-1-(biphenyl-4-ylmethyl)-2-trifluoromethylbenzimidazole,
5-benzenesulfonylcarbamoyl-1-(biphenyl-4-ylmethyl)-2-trifluoro-
methylbenzimidazole, -G-benzenesulfonylcarhamoyl;Z-cyclopropyl-l-
(2-f1uorobenzy1)benzimidazole; _thenzenesulfonyl-S;[1-(2-chloro-
benzyl)-2-ﬁethylbenzimidazol—ﬁ-yl]acrylamide, N-benzenesulfonyl-
2-[1-(2-chlorobenzyl)~-2-methylbenzimidazol-6-yl]acetamide, 1-(2-
chlorobenzyl)-2-methyl-6-(2-naphthalenesulfonylcarbamoyl)-
benzimidazole, 1;(2-chlorobenzy1)-2-methy1—6-(1-naphtha1enea
sﬁlfonylcarbamoyl)beniiﬁidazole, 6-(4-chlorobenzenesulfdny1-
. carbamoyl)-1-(2—chlorobenzy1)-2-methy1benzimidazole, 6-(3-
chlorohenzenesulfonylcarbamoyl)-;-(2-chlorobenzy1)-2-methy1—
benzimidazole, -S-benzenésu1fonY1carbamoy1-2-henzyl-1—(2-
chlorobenzyl)benzimidazole, 6-benzenesulfonylcarbamoyl-2-benzyl-
1-(2-chlorobenzyl )benzimidazole, 6-benzenesulfonylcarbamoyl-1-
(biphenyl-4-ylmethy1)-Z-methylbenzimidazole, 1-(2-chlorobenzyl)-
2-methyl-6-trifluoromethanesulfonylcarbamoylbenzimidazole, ' 6~
‘benzenesulfonylcarbamoyl-1-(2,4-dichlorobenzyl)-2-methyl-
'henzﬂmidazole, '1-(2-chlorobenzyl )-6-(4-methoxybenzenesulfonyl-
carbamoyl)—2-methylbenzimidazole, 1-(2-chlorohenzy1)-Z-methyl-ﬁ-
(a—toluenesulfonylcarbamoyl)benzimidazole, 1=(2-chlorobenzyl)-6-
(2;5-dimethylbenzenesulfonylcarbamoyl)—z-methylbenzimidazole, 1-
(2-chlorobenzy1)-z—methyl-s—(4-nitroben2enesu1fonylcarbamoyl)-
benzimidazole, ' 1-(2-chlorobenzyl)-2-methyl-6-[4-(trifluoro-
methyl)benzenesulfonylcarbamoyljbenzimidazole, 6~(2-chloro-
benzenesulfonylcarbamoyl)-1-(2-chlorobenzyl )-2-methyl-
benzimidazole, 6-benzenesulfonylcarbamoyl-2-benzyl-1-(2,4- |
dichldrobenzyl)benzimidazole, 5-benzenesu1fonyicarbamoyl—z-
benzyl-l-(2,4-dichlorobenzy1)benzimidazole, 6-benzenesulfonyl-
carbamoyl-1-(biphenyl-4-ylmethyl)-2-hydroxybenzimidazole, 6~
benzenesulfonyléarbamoyl—l-(biphenyl-4-y1methyl)-2-mercapto— '
benzimidazole, '6-behzenesulfonylcarbamoyl-l-(bipheny1-4-
ylmethyl)-2-methoxybenzimidazole, 6-benzenesul fonylcarbamoyl-1-
(biphenyl-4-ylmethyl)-2-carboxybenzimidazole, 6-benzenesulfonyl-
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carbamoyl-i-(bipheny1-4-y1methy1)-2-methylaminohenzimidazole, 2-
amino-G-benzenesulfonylcarbambyl-1—(biphenyl-4-y1methy1)-
benzimidazole, ' 6-benzenesulfonylcarbamoyl-1-(biphenyl-4-
ylmethyl)-2-n-propylbenzimidazole, 6-benzenesulfonylcarbamoyl-1-
(bipheny1-4-y1methyl)-Z-h-heptylbenzimidazole, 6-benzene-
sulfonylcarbamoyl-l-(biphenyl—4ey1methy1)-2-chloromethy1-
benzimidazole, _ 6—henzenegulfonylcarbamoyl-1-(bipheny1-4-
ylmeth&l)-2-methoxymethylbenzimidazole, , ~ 6-benzenesulfonyl-
carbamoyl—l-(biphenyl-4-yimethy1)-2-i—pr0py1benzimidazole, - 6=
henzenésulfonylcarbamoylel-(bipheny1-4-y1methyl)-z-methylthio-
benzimidazole, 6-benzenesul fonylcarbamoyl-1-(biphenyl-4-
ylmethyl)-2-ethylthiobenzimidazole, 6-benzenesulfonylcarbamoyl-
1-(biphenyl-4;y1methyl)-2-n-propylthiobenzimidazdle, 6~-benzene-
sulfonylcarbamoyl-1l-(biphenyl-4-ylmethyl)-2-n-hexylthio-
benzimidazole, 6-benzenesulfonylcarbamoyl-l-(biphenyl-4-
ylmethyl )benzimidazole, 6-benzenesu1fonylcarbaﬁoyl-l-(2,4-
difluorobenzyl)-Z—methylbenzﬂmidazole, - 6~-benzenesulfonyl-
carbamoyl-1-(biphenyl-4-ylmethyl)-2-phenylbenzimidazole, 6-
benzenesulfonylcarbamoyl-z-methjl-1-(2-nitrobenzyl)- .
benzimidazole, 6~-benzenesulfonylcarbamoyl-2-methyl-1l-benzyl-~
benzimidazole, 6-benzenesulfonylcarbamoyl-2-methyl-1-(4-nitro-
‘benzyl )benzimidazole, 6—benzgneéulfonyl—carbamoyl-1;(4-
. benzyloxybenzyl)-2-methy1benzimidazole, 6-benzenesulfonylamino-
methyl-l-(2-¢hlorobenzy1)~2-methylbenzimidazole, _ "N
benzenesulfonyl-3-[1-(2-chlorobenzyl )-2-methylbenzimidazol-6~ .
‘yl]propionamide, 6-benzenesul fonylcarbamoyl-2-methyl-1-[4-
(1,2,3-thiadiazol-4-yl)benzyl]benzimidazole, 1-(2-chlorobenzyl)-
2-methy1-6-(8-quinolinesulfonylcarbamoyl)benzimidazole, 6~(4~t~
butylbenzenesulfonylcarbamoyl)-1-(2-chlorobenzy1)—Z—methyl-
benzimidazole, ' 6-benzénesulfonylcarbamoyl-z—methy1-1-[4-
(trifluoromethyl )benzyl lbenzimidazole, 5-benzenesul fonyl-
carbamoyl-2-methylbenzimidaozle, 1-(biphenyl-4-ylmethyl)=6-(1-
butanesulfonylcarhamoyl)-2-methoxymethylbenzimidazole, 1-(4-
benzyloxybenzyl )~6-(1-butanesulfonylcarbamoyl)-2-methoxymethyl-
benzimidazole, - 6=(l-butanesulfonylcarbamoyl)-1-(2,4-
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dichlorobenzyl)-2-methoxymethylbenzimidazole, 1-(2-chloro-
-benzyl)-z-methyl-se(1-propaneshlfonylcarbamoyl)henzimidazole, 6=
| ethanesulfonylcarbamoyl—1-(2-chlorobenzy1)-2-methy1benzimidazole,
6-(propanesultam-1-ylcarbonyl)~-1-(2-chlorobenzyl)~-2-methyl-
benzimidazole, : 6-benzenesul fonylcarbamoyl-1-(biphenyl-4-
ylmethyl)-2-cyclopropy1benzimidazole,' 1-(2-chlorobenzyl)-2-
methyl-s-(1-pentanesulfonylcarbamoyl)benzimidazole, | 1-(2-
chlorobenzyl)~-2-methyl-6-[ (3-methylbutane)sulfonylcarbamoyl]- '
benzimidazole, 1-(2-chlorbbenzy1)-6-(1-hexanesu1foncharbamoyl)-
2-methylbenzimidazole, 7-(1-butanesulfonylcarbamoyl)-1-(2,4-
dichlorobenzyl)-2-methylbenzimidazole, 1-(2—chlorobenzy1)-2-
' methyl-6-[1-[3-(trimethylsilyl)propane]sulfonylcarbamoyl]- |
-benzimidazole, 4-(1-butanesulfonylcarbamoyl)-1-(2,4-
dichlorobenzyl)-Z-methylbenzimidazole, 1-(4-benzyloxybenzyl )-6-
(1—hutanesulfonylcarbamoyl)-2-methy1benzimidazole,_ | 6-(1-
butanesulfonylcarbamoyl)-1-[ (2°'-cyanobiphenyl-4-yl)methyl ]-2-
methylbenzimidazole, 6-(1-ethanesulfonyl—carbamoyl)-1-[(2'-
.fiuorobiphenyl-4-yl)methyl]-2-methylbenzimidazole, ' 6~-(1-
butanesulfonylcarbamoyl)-1-[ (3-fluorobiphenyl-4-yl)methyl]-2-
methylbenzimidazole, 1-(2~chlorobenzyl)-6-[ (2-methoxyethane)-
sulfonylcarbamoyl]-2-methylbenzimidazole, 1-(2-chlorobenzyl)-6-
(1-hexanesulfonylcarbamoyl )-2-methylbenzimidazole, lf(2,4—
dichlorobenzyl)-2-methy1(1-pentanesulfonylcarbamoyl)- -
benzimidaéole, 1-(biphenyl-4-ylmethyl)-2-ethyl-6[1-[3-(methyl-
thio)propane]sulfonylcarbamqY1]benzimidazole, : 1-(4~biphenyl-
methYl)-2-ethy1-6-(1-pentanesulfonylcarbamoyl)benzimidazole, 6-
(1-butanesulfOnylcarbamoyl)-1—(2,4-dichlorobenzy1)—Z-ethyl-
benzimidazole, 1-(4-biphenylmethyl)-2~-ethyl-6-[1-(3-methyl)-
butanesulfonylcarbamoyl ]benzimidazole, ' 5-(1-butanesulfonyl-
carbamoyl)-l-(z(4-dichlorobenzy1)-Z-methylbenzimidazole, 1-(4-~
biphenylmethyl)-5-(1-butanesulfonylcarbamoyl)-2-ethyl-
benzimidazole, 1-(4-biphenylmethyl)-2-ethyl-6-(2-methoxy-
ethanesulfonylcarbamoyl )benzimidazole, 6-(1-butanesulfonyl-
carbamoyl)-2-ethyl-1-[4-(4~-fluorobenzyloxy)benzyl Jbenzimidazole,
6-(1l-butanesulfonylcarbamoyl)~1-{4~-(3,4-dichlorobenzyloxy)-
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" benzyl]-2-ethylbenzimidazole, 6-(1fbutanesulfonylcarbamoyl)-1-
[sec-(2,4-dichlorophenethyl) ]-2-methylbenzimidazole, 6-(1-
butanesulfdnylcarbamoyl)-1—[4-(2-pjridy1)benzyl]-z-methyl- '
benzimidazole, 6~ (1-butanesulfonylcarbamoyl)-1-(2;4-dichloro-
" benzyl)-2,4-dimethylbenzimidazole, ~~ 6=(1-butanesulfonyl-
carbamoyl )-2-methyl~1-(4-phenoxybenzyl )benzimidazole, 6-(butane-
sulfonylcarbamoyl)-Z—methyl-i-(2-pyridy1methy1)henzimidazole; 1-
[ (4-benzoylamino)benzyl ]-6-(1l-butanesulfonylcarbamoyl)-2-methyl-
benzimidazole, 6-(1-butanesulfonylcarbamoyl)-2-methyl-[4-(2-
phenylethyl)benzyl]benzimidazole,  1-[(4-benzoyl)benzyl]-6-(1-
 butanesulfonylcarbamoyl)-2-methylbenzimidazole, 6-(1-butane-
sulfonylcarbamoyl)-2-methy1—[4-(2-pheny1ethenyl)benzy1]-'
benzimidazole, 1- (dlbenzofuran—z-ylmethyl)—6-(1-butanesu1fony1—
carbamoyl )-2-methylbenzimidazole, 6-(l-butanesulfonylcarbamoyl)-
1-(2,4-dichlorobenzyl)-2-hydroxybenzimidazoie, 6-(1-butane-
sulfonylcarbamoyl)-2-methyl—1-(2—quinolylmethy1)benZimidazole,_
‘and 6-(1-butanesulfonylcarhamoyl)-2-methy1¥1-[3-(4-bromoisb-
qu1noly1)methy1]benzlmldazole, etc. | | |

Specific examples of compounds of formula (X) include 1-(2-
cyanobenzyl )-=6-ethoxycarbonyl-2-n-propylbenzimidazole, 6-ethoxy-
carbonyl—Z-N-propyl-l—(2-pyridy1methy1)benzimidazole, 6-ethoxy-
carbonyl—lémethyl-z-n-propylbenzimidazole, . 1-n-butyl-6-ethoxy-

carbonyl-2-n-propylbenzimidazole, 1-(biphenyl~4-ylmethyl)-6-
ethocharBonyl—Z-methylbenzimidazole, : 6-ethoxy¢arb6ny1-1-(2-
methoxybenzyl)-2-methy1benzimidazole,_ 6-ethoxycarbonyl-1-(4-
methoxybenzyl )-2-methylbenzimidazole, .1=[2~(benzenesulfonyl-
methyl)benzyl]-6-ethoxycarbony1-2-methylbenzimidazdle, 1-(2-

cyanobenzyl)-6-(2-cyanobenzyloxycarbonyl)-2-methylbenzimidazole,
1-(biphenyl-2-ylmethyl)-6-ethoxycarbonyl-2-methyl-benzimidazole,
6-ethoxycarbony1-2-methy1-1-(2-naphthy1methyl)benziﬁidazole, 1-
(biphenyl-4-ylmethyl)-6-ethoxycarbonyl-2-ethylbenzimidazole, 6-
ethoxycarbonyl-2-n-propyl-l-i-propylbenzimidazole, 2-benzyl-6-
‘ethoxycarbonyl-l-methylbenzimidazole, 6-carboxy~1-methyl-2-n-
propylbenzimidazole, 6-carboxy-2-n-propyl-l-i-propyl-
benzimidazole, 1-n—buty1-6-carboxy—z-n-prbpylbenzimidazole, 6-
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carboky-z-methyl-l-(Z-hitrobenzyl)benzimidazole, 1-(bipheny1-4-
ylmethyl)-6~-carboxy-2-methylbenzimidazole, ' ~ 6-carboxy-1-(2-
methoxybenzyl )-2-methylbenzimidazole, 6-carboxy-1-(4-
'methoxybenzyl)-2-methy1benzimidazole, 6-carboxy-2-methyl-1-[2-
(benzenesulfonylmethyl)benzyl]benzimidazole, 6-carboxy-1-(2-
cyanobenzyl)-2-methylbenzimidazole, _ 6-carboxy-1-(bipheny1;2-
ylmethyl)-2-methylbenzimidazole, 6-carboxy-2-methyl-1-(2-
naphthylmethyl)benzimidazole, 'i-(bipheny1a4-y1methy1)76-carboxy4
2-ethy1benzimidazole;' o 5-carboxy-2-methyl-1-(2-nitrobenzyl)-
benzimidazole, 1-(bipheny1A4-y1methy1)-G-carboxy—ZQtrifluoro-
methylbenzimidaéole, _ . 1=(biphenyl-4-ylmethyl)-5-carboxy-2-
trifluoromethylbenzimidazole, | 5-ethoxycarbonyl-2-methyl-
benzimidazole, 2-benzyl-s-ethoxycarbonylbenzimidazoie, - 6=
ethoxycarbonyl-z—methYl—l-(2-nitrobenzy1)benzimidazoie, 5=
~ ethoxycarbonyl-2-methyl-1-(2-nitrobenzyl)benzimidazole, 5-
ethoxycarbonyl-2-trifluoromethylbenzimidazole, 1-(biphenyl-4-
ylmethyl)—G-ethoxycarbonyl-z-trifluoromethylbenziﬁidazole,_ 1-
(bipheny1-4-y1methy1)—S-ethoxycarbonyl-z-tfifluoromethyl—- |
benzimidazole, l1-methyl-2-n-propyl-6-[ (2-pyridylmethyl)-
carbamoyl Jbenzimidazole, 2-n-propyl-l-i-propyl-6-[ (2-pyridyl-
methyl )carbamoyl ]benzimidazole, l-n-butyl-2-n-propyl-6-[ (2-
| pyridylmethyl)carbamoyl jbenzimidazole,  2-benzyl-l-methyl-6-[(2-
pyridylmethyl)carbamoyllbenzimidazole, 1-(2-methoxybenzyl )-2-
methyl-6-[ (2-pyridylmethyl )carbamoyl Jbenzimidazdle, 1-(4-
methoxybenzyl)—z-methyl-s-[(2-pyridy1methy1)carbamoyl]- |
benzimidazole, 1-[2-(benzenesulfonylmethYl)benzyl]-z-methyl-ﬁ—
[ (2-pyridylmethyl)carbamoyl]benzimidazole, 1-(2-cyanobenzyl)-2-
.methyl—S-[(2-pyridy1methy1)carbamoyl]benzimidazole, 1-(biphenyl-
2-ylmethyl)-2-methyl-6-[ (2-pyridylmethyl)carbamoyl]benzimidazole,
2-methyl-1-(2-naphthylmethyl)-6-[ (2-pyridylmethyl)carbamoyl]-~ |
benzimidazole, ~ 1-(biphenyl-4-ylmethyl)~2-ethyl-6-~[ (2~
pyridylmethyl)carbamoyl]benzimidazole, ' 2-methyl-1-(2-
nitrobenzyl)-s-[(2-pyridY1methy1)carbamoYl]benzﬂmidazole, 2-
methyl—l-(z-nitrobenzyl)-5-[(z-pyxidylmethyl)Carbamoyl]-

benzimidazole, 1-(bipheny1-4—ylmethy1)—2-methyl&6-[(2-pyridy1-
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; methyl)carbamoyl]benzlmldazole, 1-(4-benzyloxybenzy1)-z-methyl-
'6-[(2-pyr1dy1methy1)carbamoyl]benzlmldazole, 2-methyl-1-(3,4-
_methylenedloxybenzyl)-6-[(2-pyr1dy1methy1)carbamoyl]-
benzimidazole, 2—methy1—6-[(2-pyridy1methy1)carbamoyl]-1-[4-
(1,2,3-thiadiazol-4-yl)benzyl]benZimidazole, 2-methyl-5-[ (2~
pyridylmethyl)carbamoyl ]benzimidazole, 1-benzenesulfonyl-2-
' methyl-G-[(2-pyridy1methy1)catbamoyl]henzimidazole, * 1-benzene-
"sulfonyl-z—methyl-s;[(z-pyridyimethyl)carbamoyljbenzimidazolé,'
2-methyl-1-(4-n1trobenzy1)-6-[(2-pyr1dy1methy1)carbamoyl]-
benzimidazole, 2-methy1—1-(4-n1trobenzy1)-5-[(2-pyr1dy1methy1)-
. carbamoyl Jbenzimidazole, - 2-methyl-1-(2-phenylethyl)-6~[(2-
. pyridylmethyl)carbamoyl ]lbenzimidazole, 2-methyl-1-(2-phenyl-
ethyl)-5-[(2-pyridy1methy1)carbamoyl]benzimidazole; 1-(4-amino-
benzyl)-z-methyl-s-[(2-pyridy1methyl)carbamoyljhenzimidazole, 1-
(4-aminobenzyl)-2-methyl-5-[ (2-pyridylmethyl)carbamoyl]-
benzimidazole, 1-[4-(benzeneéulfonylamino)benzyl]-Z-méthyl—G-
[(2-pyridy1methyl)carbamojl]benzimidazole, | - 1=(biphenyl-4-
ylmethyl)-z-methylss-[(2-pyridy1methy1)aminomethyl]— :
benzimidazole, 2-benzyl-6-carboxy-l-methylbenzimidazole, 4-
éthoxycarbonyl—2—methy1benzimidazole, '1-(4-benzyloxybenzy1)-6-
ethoxycarbonyl-2-methylbenzimidazole, 1-(4-benzyloxybenzyl)-6-
carboxy-2-methylbenzimidazole, ' 6-ethoxycarbony1-i—[(2'-cyano-
bipheny1-4-yl)methyl]-2—methy1benzimidazole, 6-carboxy-1-[(2'-
cyanobiphehy1—4-y1)methyl]-2-methylbenzimidazole, 6-ethoxy-
carbonyl-1-{ (2'-fluorobiphenyl-4-yl)methyl ]-2-methyl-~
benzimidazole, 6-carboxy-1-[ (2'-fluorobiphenyl-4-yl)methyl]-2-
methylbenzimidazole, G—ethoxycarbonyl-l-[(3—f1uorobiphenyl—4;
yl)methyl ]-2-methylbenzimidazole, 6-carboxy-1-[(3-f1uoro-
biphenyl-4-yl)methyl ]-2-methylbenzimidazole, 1—(44bipheny1-
methyl)-5-ethoxycarbonyl-2-ethylbenzimidazole, -  1-(4-biphenyl-
methyl)-5-carboxy-2-ethylbenzimidazole, 6-ethoxycarbonyl-2-
ethyl-1-[4-(4-fluorobenzyloxy)benzyl Jbenzimidazole, 6-carboxy-2-
ethyl-1-[4-(4-fluorobenzyloxy)benzyl ]benzimidazole, | 1-[4-(3,4-
' dichlorobenzyloxy)benzyl]-G;ethoxycarbonY1-2—ethy1benzimidazole, '
6-carbbxy-1-[4f(3,4-dichlorobenzyloxy)benzyl]-Zlethyl-
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':benzimidazole, 1-(4-bipheny1methy1)-6-(n—butylcarbamoyl)-zf '

ethylbenzimidazole,  1-(4-biphenylmethyl)-2-ethyl-6-(thiazol-2-
ylcarbamoyl)benzimidazole, - - 1-(4-biphenylmethyl)-2-ethyl-6-(2-

pyridylcarbamoyl)benzimidazole, 'le[sec-(2,4-dichlorpphenethy1)]-
6-ethoxycarbonyl-2—methylbenzimidazole, 'G-carboxy-l-[sec—(2,4-
dichiorophenethyl)]-2-methy1benzimidazole, 1-(44bipheny1methy1)-
2-ethyl-6-(phenylcarbamoyl )benzimidazole, . 1l-(4-biphenylmethyl)-
2-ethy1—6-(1,3,4-thiadiazol—2-ylcarhamoYl)benZimidazole; 1-(4-
biphenylmethyl)-2—ethy1—6-(tétrazol-s-ylcarbamoyl)benzimidazole,"
1-(4-biphenylmethyl)-2-ethyl-6~(1,3,4-triazol-3-ylcarbamoyl)-

benzimidazole,  1-(4-biphenylmethyl)-2-ethyl-(1,3,4-triazol-2-
ylcarbamoyl)benzimidazole, - 1-(4-biphenylmethyl)-2-ethyl-6-(3-
pyridylcarbamoyl)benzimidazole, 1-(4-biphenylmethyl)-2-ethyl-6-
(4-pyridylcarbamoyl)benzimidazole, 1-(2,4~-dichlorobenzyl)-2,4-
dimethyl-6-methoxycarbonylbenzimidazole, 6~-carboxy-1-(2,4-
dichlorobenzyl)-2,4-dimethy1benzimidazble, 6é-ethoxycarbonyl-2-
methyl-1-(4-phenoxybenzyl)benzimidazole, == 6-carboxy-2-methyl-1-
(4-phenoxybenzyl )benzimidazole, 6-ethoxyéarbonyl-2-methyl-1-(2-
pyridylmethyl)benzimidazole, =~ .6-carboxy-2-methyl-1-(2-pyridyl-
methyl)benzimidazole, G-ethoxycarbonyl-z—ﬁethylfl-(4-nitro-
benzyl )benzimidazole, 1-(4-aminobenzyl )-6-ethoxycarbonyl-2-
methylbenzimidazole, 1-[ (4-benzoylamino)benzyl }-6-ethoxy-
. carbonyl-2-methylbenzimidazole, -1-[ (4-benzoylamino)benzyl ]-6-
carboxy-2-methylbenzimidazole, = 6-ethoxycarbonyl-2-methyl-1~f4-
(2-phenylethenyl)benzyl Jbenzimidazole, 6-ethoxycarbonyl-2-
methyl-1-[4-(2-phenylethyl )benzyl Jbenzimidazole, 6-carboxy-2-

methyl-l-[4-(2-pheny1ethy1)benzyl]benzimidazole,_ 1-[(4fbenzoy1)- _'

benzyl]—6-ethdxycarbonyl-z-methyibenzimidazole, '1-[(4-benzoy1)-
henzyi]-6-carboxy-2-methy1benzimidazole, 6-carboxy-2-methyl-[4-
(2-phenylethenyl )benzyl Jbenzimidazole, 1-(dibenzofuran-2-
ylmethyl)-6-ethoxycarbonyl-2-methylbenzimidazole, 6-carboxy-1-
(dibenzofuran-2-ylmethyl)-2-methylbenzimidazole, 6-ethoxy-
carbonyl-z-methyl-l-(2—quinolylmethyl)benzimidazole,3 6-carboxy-

' 2-methyl-(2-quinolylmethyl )-benzimidazole, - 1-(2,4~-dichloro-
benzyl)-Z-hydroxy-6-ethoxycatbony1benzimidazole, . 6=
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ethoxycarbonyl—Z-methyl-l'[3 .(4-bromoisoquinolyl)methyl]-
benzimidazole, and 6-carboxy—2-methy1-[3-(4-brom0180qu1noly1)-
- methyl]benzimidazole, etc.

Specific examples of benzimidézole_ derivatives of formula

(XI) include 1-(2-chlorobenzyl)-6-ethoxycarbonyl-2-
phenylbenzimidazole, 2-benzyl-5-carboxy-1-(2-chlorobenzyl)-
benzimidazole, .2-behzy1—6-carboxy-1-(2-chlorobenzy1)-
benzimidazole, z-benzyl—s-carboxy-l-(z,4-dichlorobenzy1)-
benzimidazole, zrbenzyl;s-carboxy-l—(z;4;dichlorobenzy1)-
benzimidazole, 2-benzyl-1-(2-chlorobenzyl)-6-ethoxycarbonyl--
benzimidazole, 2-benzyl—1-(2-chlorobenzY1)-5-ethoxycarbony1—

benzimidazole, 2-ben2yl—1-(2,4-dichlorobenzy1)-64ethoxycarhony1-
benzimidazole, 2-benzyl-1-(2,4-dichlorobenzyl)-5-ethoxycarbonyl-
benzimidazole, 1-(2-chlorobenzyl)-2-methylbenzimidazole-6~acetic
acid, methyl 1—(2-chlorobenzy1)-2-methyl-benzimidazole-G-
acrylate,' 1-(2-chlorobenzyl)-2-methylbenzimidazole-6-acrylic
acid, _ 1-(2-chlorobenzy1)-6-[2-(pyridylmethyl)carbamoyl]-
benzimidazole, 1-(biphenyl-4-ylmethyl)-6-ethoxycarbonyl-2-
methoxymethylbenzimidaiole, 1-(biphenyl-4~-ylmethyl )~6-carboxy-2-
methoxymethyl-benzimidazole, " 1-(4-benzyloxybenzyl)-6-
ethoxycarbonyl-2-methoxymethylbenzimidazole, _-1-(44
benzyloxybenzyl )-6-carboxy-2-methoxymethylbenzimidazole, 1—(2 4-
dlchlorobenzyl)-6-ethoxycarbonyl- -methoxymethyl-benzimidazole,
and Co . 6-carboxy-1-(2, 4-d1chlorobenzyl)-2-methoxymethy1-
benzimidazole, etc.

Specific examples of benzimidazole derivatives of formula
(XII) include 6-t-but6charbony1amino-1-(2-ch10robenzy1)-2-n—
propylbenzimidazole, 1-(2-chlorobenzyl)-6-mesY1amino-2—n-propyl—

benzimidazole, 6-acetylamino-1-(2-chlorobenzyl )~2-n-propyl-
benzimidazole, 6-amino-1-(2-chlorobenzyl)=-2-n-propyl-
benzimidazole, . 1-(2-chlorobénzyl)-2-n-propy1-6-ureido-
" benzimidazole, 6-t-butoxycarbonylamino-1-(2-chlorobenzyl)-2-
-methylbenzimidazole, . 6-amino-1-(2-chlorobenzyl )-2-methyl-

benzimidazole, and 6-(l-butanesulfonylamino)-1-(2-chlorobenzyl)-
2-methylbenzimidazole, etc. '
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Specific examples' of benzimidazole derivatives of formula _

(XIII) -include - 1-(2~-chlorobenzyl)~-6-cyano-2-cyclopropyl-
benzimidazole, and 1-(2-chlorobenzy1)-6-cyano-2—n—propy1-
benzimidazole, etc. Specific examples  of benzimidazole

derivatives of formula (VI) include 1-(2-chlorobenzyl)-6-(4-
diméthy;aminophenylmethylcarbampyl)—2-n-propylbenzimidazole, 1~
(2-ch10robenzj1)-2-n-propyl—G-thiombrpholinocarbonYl-
beniimidazole, 1—(2—chlorobenzy1)-z-cYclopropyl-G-(2-pyridy1-'
cérbamoyl)benzimidazdle, | 6-(2-carboxy;l-pyrrolidinoca:bonyl)-1-
(2-chlorohenzy1)—2-n-propy1benzimidazole, | 1-(2-chlorobenzyl)-6-
[thethyl-N-(2-pyridy1methy1)carbaﬁoyl]-2—n-propy1benzimidazole,
1-(2-chlorobenzyl)-6-piperonylcarbamoyl-2-n-propylbenzimidazole,
1-(2-chlorobenzy1)-6-(homopiperidinocarbonyl)-2-n-propyl-
benzimidazole, 1-(2-chlorobenzyl )-6~[ N-methyl-N-(2-
pyridyl)carbamoyl]-2—n-propylbenﬁimidazole, 2-n-butyl-1-(2-
(fluorobenzyl)-6-[N-methyl-N-(2-pyridylmethyl)carbamoyl]-
benzimidazole, 2-cyclopropyl-1-(2-fluorobenzyl)-6-(piperonyl-
carbamoyl)benzimidazble, ' 2-[[1—(2-chlotobenzy1);2-ethyl-
benzimidazol-6-yl]carbonylaminomethyl ]pyridine-l-oxide, = and 1-
(2,4-dichlorobenzy1)-2-methy1—6-(2-pyridylcarbamoy1)—
benzimidazole, etc. | -

The present invention further includes, within its scope,
the following novel benzimidazole derivatives: 1=-(2-
brompbenzyi)46-ethoxycarbony1-2-n-propylbenzimidazole, 6-ethoxy-
carbonyl-1-(2-fluorobenzyl )-2-n-propylbenzimidazole, 6-ethoxy-
carbonyl-1-(4-fluorobenzyl )~-2-n-propylbenzimidazole, 6—-ethoxy-

carbonyl-1-(3-fluorobenzyl )-2~-n-propylbenzimidazole, 1-(2,6~
dichlorobenzyl)f6-ethoxycarbony1—2-n-propy1benzimidazole, 1-(3~
methylbenzyl)~-6-ethoxycarbonyl-2-n-propylbenzimidazole, 2-

--cyclopropyl-G-ethoxycarbonyl-l-(2—f1uorobenzy1)-benzimidazole,
1-(2-chlorobenzyl)-2-cyclobutyl-6-ethoxycarbonylbenzimidazole,
1-(2-chlorobenzy1)-G-ethokycarbonylez-n-pentylbenzimidazole, 5~
carboxy-1-(2-chlorobenzyl )-2-n-propylbenzimidazole, 6-carboxy-1-
(3-methylbenzyl )-2-n-propylbenzimidazole, 2-n-butyl-7-carboxy-1-
(2-chlorobenzyl )benzimidazole, 6-¢arboxy-1-(2-f1uorobehzyl)-2-
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cyclopropylbenzimidazole, ' 2-n-butyl-6-carboxy-1-(2-fluoro-
benzyl)benzimidazole, '~ 1=-(2-chlorobenzyl)-6-chlorocarbonyl-2-
cyclopropylbenzimidazole, = '1-(2;chlorobenzyl)-6-morpholino-
carbamoyl-z—n;propylbenzimidazole, 2-n-butyl-1-(2-chlorobenzyl)-
'6-[(2-pyridy1methy1)carbamoyl]benzimidazole; 2-n-butyl-5-
carbamoyl-l-(z-éhlorobenzyl)benzimidazole, 1-(2-chlorobenzyl)-2~
cyclopropyl—G-morpﬁolinocarbonYlbenzimidazole, 1-(2~chloro-
benzyl)-2-cydlopropyl-6-[(2-pyridy1methy1)carbampyl]-
benzimidazole, 1-(2-chlorobenzyl)-2-cyclobutyl-6-[ (2-pyridyl-
methjl)carbamoyl]benzimidazble,' 1-(2echlorobenzy1)-24n-propy1-5- .
[ (2-pyridylmethyl)carbamoyl]benzimidazole, 1-(2-chlorobenzyl)-6-
phenylcarbamoyl-2-n-propylbenzimidazole, 1-(2-chlorobenzyl)-2-n-
" propyl-6-[ (4-pyridylmethyl )carbamoyl Jbenzimidazole, 1-(2~
chlorobenzyl)-2-n-prole-6e[(3epyridy1methy1)carbamoyl]-
benzimidazole, ~ 1=(3-méthylbenzyl)-2-n-propyl-6-[ (2-pyridyl-
methyl)carbamoyl]benzimidazble, ~ 1=(2-chlorobenzyl)-2-ethyl-6~
[ (2-pyridylmethyl)carbamoyl ]benzimidazole, 2-n-butyl-1-(2-
chlorobenzyl)-7-[(2-pyridy1methy1)carbamoyl]benzimidazole, 2-n~ -
butyl—l—(2-fluorobenzy1)-6-(2-pyridylmethy1carbamoy1)—"
benzimidazole, 1—(2-chlorobenzy1)-6-ethoxycarbonyl—z-méthyl-
benzimidazole, 1-(3-chlorobenzyl)-6-ethoxycarbonyl-2-n-propyl-
benzimidazole, 1-benzyl-6-ethoxycarbonyl-2-n-propylbenzimidazole,
1-(4-chlorobenzy1)-6-ethoxycarbony1-2-n-propylbenzimidazole; 6~
ethoxycarbonyl-z-methyl-i-[2-(trifluoromethyl)benzyl]-
benzimidazole, 6-ethoxycarbonyl-2-methyl-1-[4~(trifluoromethyl)-
benzyl jbenzimidazole, 1-(3,44dichlorobenzyl)-G—ethoxycarbonyl-Z—'
methylbenzimidazole, 6-ethoxycarbonyl-2-methyl-1-(2-methyl-
benzyl )benzimidazole, l-benzyl-6-ethoxycarbonyl-2-methyl-
benzimidazole, 1-(4-t-butylbenzyl)-6-ethoxycarbonyl-2-methyl-
benzimidazole, 1-(2-chlorobenzyl)-5-ethoxycarbonyl-2-methyl-
benzimidazole, 1-(2,6-dichlorobénzy1)-6-ethoxycarbony1-2-methyl-
benzimidazole, 1-(2,4-dichlorobenzyl)-6-ethoxycarbonyl-2-methyl-
benzimidazole, 6-carboxy-1-(4-chlorobenzyl)-2-n-propyl-
benzimidazole, . 6-carboxy-1-(2,6-dichlorobenzy1)éz-methyl-
benzimidazole, 6-carboxy-2-methyl-1-[2-(trifluoromethyl)benzyl]-
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" benzimidazole, 6-carboxy~-2-methyl-1-[4-(trifluoromethyl)-
benzyl Jbenzimidazole, -'6-carboxy-1513,4-dichiorobenzy1)—2-
methylbenzimidazole, 1-benzjl-ﬁ-carboxy-z-n-propylbenzimidazole,'
6-carboxy-1- (3-chlorobenzy1)-2-n-propylbenzimidazole, 6-carboxy-
1-(2, 4-d1chlorobenzy1)-2-methy1benzlm1dazole, - 1-(4-t-butyl-
_ henzyl)-6-carboxy—2-methy1benz1m1dazole, 6~carboxy~2-methyl-1-
(2-methylbenzyl)benzimidazole, -benzyl-6-cafboxy-2-methy1-
benzimidazole, ' 5-carboxy-1-(2-chlorobenzyl )-2-methyl-
benzimidazole, .6-carboxy-1-(2-chlorobenzyl )-2-methyl-
benzimidazole, '1-(2;4-dichloroben2y1)-2-methy1-6-[(2-pyridy1-
" methyl)carbamoyl jbenzimidazole,  1-(2-chlorobenzyl)-2-methyl-6-
[ (2-pyridylmethyl)carbamoyl ]benzimidazole, 1-(3-chlorobenzyl)-2-
n—propyl—G-[(2-pyridy1methy1)carbamoyl]benzimidazole, 1-benzyl-

2-n-propyl-6-[ (2-pyridylmethyl)carbamoyl ]benzimidazole, | 1-(4~
chlorobenzyl)-2-propyl-6-[ (2-pyridylmethyl)carbamoyl]-
benzimidazole, 1-(2,6-dichlorobenzyl )-2-methyl-6-[ (2-pyridyl-

methyl)carbamoyl ]benzimidazole, 2-methyl-6-[ (2~-pyridylmethyl)-
carbamoyl]—l-[z-(trifluoromethYl)henzyl]benzimidazole, 2-methyl-
6-[ (2-pyridylmethyl)carbamoyl}-1-[4-(trifluoromethyl)benzyl}-
benzimidazole, 1-(3,4-dichlorobenzy1)-2-methy1-6-[(2—pyridy1-
methyl)carbamoyl ]benzimidazole, 2-methyl-1-(2-methylbenzyl)-6-
[ (2-pyridylmethyl)carbamoyl]benzimidazole, 1l-benzyl-2-methyl-6-
[ (2-pyridylmethyl)carbamoyl ]benzimidazole, 1-(4-t-butylbenzyl)-
2—methy1—é-[(2-pyridy1methy1)carbamoyl]benzimidazole, 6~
carbamoyl;l-(z,4-dichlorobenzy1)-2-methylbenzimidazole, 1-(2,4-
difluorobenzyl)-2-methyl-6-[ (2-pyridylmethyl)carbamoyl]-

benzimidazole, 1-(2,4-difluorobenzyl )-2-methyl-5~[ (2-pyridyl-
methyl)carbamoyl jbenzimidazole, 1-(2,4-dichlorobenzyl)-7-ethoxy-
carbonyl-2-methylbenzimidazole, 7-carboxy-1-(2,4-dichloro-
benzyl)-2-methylbenzimidazole, 1-(2,4-dichlorobenzyl)-4-ethoxy-
carbonyl-2-methylbenzimidazole, 4-carboxy-1-(2,4-dichloro-
benzyl)-2-methylbenzimidazole, 1-(2,4-dichlorobenzyl)-5-ethoxy-
carbonyl-2-methylbenzimidazole, 5«~carboxy-1-(2,4~-dichloro-

benzyl)-2-methylbenzimidazole, and 6-(n-butylcarbamoyl)-1-(2,4-
dichlorobenzyl)-2-methylbenzimidazole.
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The benzimidazole derivatives 'and .their pharmaceutically
‘acceptable salts of the present invention that are mentioned
hereinabove are effective for preventing and treating various
disorders of, for example, impaired glucose tolerance, diabetes
(type II diabetes), diabetic com_pl:i.catibns (e.g., diabetic
nephropathy, diabetic neuropathy, diabetic retinopathy, etc.),
syndrome of insulin resistance (e.g., insulin receptor disorders,
Rabson-Mendenhall syndrome, leprechaunism, Kobberling-Dunnigan |
syndrome, Seip syhdrome, ' Lawrence syndrome, Cushing syndrome,
acromegaly, etc.), ~ hyperlipidemia, atherosclerosis,
" cardiovascular disorders (e.g. ., stenocardia, cardiac ‘failure,
etc.), hyperglycemia (e.g., ahnormall saccharometabolism such as
feeding disorders, etc.), and hypertension based on their blood
sugar level-depressing activity, as well as stendcardia,
hypertension, pulmonary hypertension, congestive heart failure,
glomerulopathy (e.g., diabetic _giometuloclei'ois, etc.),
tubulointerstitial disorders (e.g., renopathy induced by FK506, -
cyclosporin, etc. )' ¢ renal failure, atherosclerosis,
angiostenosis (e.g., after percutaneous arterioplasty), distal
angiopathy, cerebral apoplexy, chronic reversible obstructions
(e.g., bronchitis, asthma (chrdnic asthma, allei:gi'c asthma),
ete.), allergic rhinitis, urticaria, glaucoma, diseases
characterized by enteromotility disorders (e.g., hypersensitive
enteropathy “'sjmdrome ., etc.), impotence (e.g., organic impotence,
psychic impotence, etc.), and diabetic complications (e.g.,
- diabetic gangrene, diabetic arthropathy, diabetic
glomerulosclerosis, diabetic dematopathy . diabetic neuropathy,
diabetic cataract, -diab_etié retinopathy, etc.), nephritis,
cancerous cachexia, and restenosis after PTCA based on their
CGMP-PDE (especially PDE-V)-inhibiting activity, smooth muscle -
relaxing activity, bronchodilating activity, vasodilating
activity, smooth muscle cell suppressing activity, and
antiallergic activity. | o

In add:.tlon, we, the present J.nventors, .have further found
that the benzimidazole derivatives which we have disclosed in
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Japanese Patent Application Laid-Open No. 5-222000, as c-GMP
| phosphodiesterase inhibitors also have the above-mentioned
activities, and have now confirmed that these benzimidazole
derivatives are also effective for preﬁenting and treating the
above-mentioned diseases and disorders 1like the compounds
mentioned hereinabove. | _ |

Accordingly, the present invention further includes
pharmaceutical compositidns comprieing, as an active ingredient)
-any of benzimidazole derivatives of the following_forﬁnla (I)
and their pharmaceutically acceptable salts, which are effective
for preventing and treating impaired glucose tdlerance, diabetes -
(type 1II diabetes), diabetic complications (e.g., diabetic
.nephropathy, diabetic neuropathy, diabetic retinopathy, etc.),
syndrome of insulin resistance (e.g., insulin receptor disorders,
Rabson-Mendenhall syndrome, leprechaunism,  Kobberling-Dunnigan
syndrome, Seip syndrome, Lawrence'syndrome,.chshing syndrome,
acromegaly, etc.), - hyperlipidemia, atheroscierosis,
cardiovascular disorders (e.g., stenocardia, cardiac failure,
etc.), hyperglycemia (e.g., abnormal saccharometabolism such as
feeding disorders, etc.); or hypertension; or stenocardia,
hypertension, pulmonary hypertension, congestive heart failure,
élomerulopathy (e.g., diabetic glomerulosclerosis, etc.),
tubulointerstitial disorders (e.g., renoPathy induced by FKS506,
| cyclosporin,” etc.), renal failure, ~ atherosclerosis,
-~ angiostenosis (e.g., after percutaneous arterioplasty), distal
angiopathy, cerebral apoplexy, chronic reversible obstructions
(e.g., bronchitis, asthma (chronic asthma, allergic asthma),
etc.), allergic rhinitis, urticaria, 'glaucoma, diseases
characterized by enteromotility disorders (e.g., hypersensitive
enteropathy syndrome, etc.), impotence (e.g., organic impotence,
psychic impotence, etc.),  and diabetic complications (e.g.,
diabetic gangrene, diabetic arthropathy, diabetic
glomerulosclerosis, diabetic'dermatopathy, diabetic neuropathy,
diabetic icataract,' diabetic ' retinopathy, -etc.), nephritis,
cancerous cachexia, or restenosis after PTCA.
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In formula'.(I)a _ _ _ N

R, represents a hydrogen atom, an arylsulfonyl group, or a
' lower alkyl group; and said lower alkyl group may be substituted
by an aryl group or an aryl group snbstitutegi by one or two
substituents selected from a halogen atom, a haloaryl groﬁp, a
lower alkyl group, a halo-lower alkyl group, a lower alkoxy
group, a nitro group, an amino group, a cyano group, an aryl
group, an aryl-lower alkyl group, an aryl-lower alkyloxy group,
a haloaryl-lower alkyloxy group, an arylsulfonyl-lower alkyl
‘group, an arylsulfonylamino, group, a cyanoaryl group, and a
heterocyclic group, or by a heterocyélic group; '

R, represents a hydrogen atom, a lower cycloalkyl group, a
hydroxyl group, a lower alkoxy group, a mercapto group, a lower
alkylthio group, an amino group, a lower alkylamino group, a
carboxyl group, an aryl group, or a lower alkyl group; and said
lower alkyl group may be substituted by a halogen atom, a lower
alkoxy group, a cyano group, “a chlorocarbonyl group, an aryl
group, or a heterocyclic group;

R, represents a carboxyl grbup ¢ an esterJ.fJ.ed carhoxyl group,
an amidated carboxyl group, an amino group, an amido group, or a
sulfonyl group; and said amino group and said amido group may be
substituted by an écyl ‘group or a sulfonyl group; and a hélogen
atom, an amino group, or an acylamino group is bonded to said
_ sulfonyl group; or R, may be bonded to ‘the skeleton via a lower
alkylene or alkenylene group; and | |
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R, represents a neutral substituent. R, includes a halogen
atom, .and a lower -alkyl' group, an aralkyl group, an alkynyl
group, a lower alkyloxy group, and halogen-substitute'd ‘groups of
these. "~ Where R, is a hydrocarbon 'group, it may be either
saturated or unsaturated, or: "either linear or cyclie, or may
even be branched. Forx the halogen atom and the halogen- -
substituted groups, the kind of the halogen is not specifically
defined. For the latter, the number of halogens substltuted is
'not specifically defined. _ - _

n means an integer from 0 to 3. Thus, one, two" or three R ;s
may be bonded to the skeleton, or no R, may be bonded thereto.
The position of R, may be eny of the. ortho-position, " the meta-
position and the para-position relative to the other substituent.

Specific examples of- benzimidazole derivatives of formula
(I) include 2-butyl-1~(2-chlorobenzyl)-6-ethoxycarbonyl-
benzimidazole, 1-(4-bromo-2-fluorobenzyl)-2-butyl-6-ethoxy-
carbonylbenz imidazole, 2-butyl-1-(2,4-dichlorobenzyl) -6-ethoxy-
carbonylbenzimidazole, '- -2-butyl-6~ethoxycarbonyl-1- (4-methoxy—
carbonylbenzyl )benzimidazole, 2-butyl-6-ethoxycarbonyl-1-(2-
fluorobenzyl )benzimidazole, : ' 2-huty1-6'-ethoxycarbony1-1-(2-
trifluoromethylbenzyl)benzimidazole, ~ 1=-(2-chlorobenzyl)-6- _
ethoxycarbonyl-2-ethylbenzimidazole, 1= 2-chlorobenzy1 )=6-
ethoxycarbonyl-2-propylbenzimidazole, " 1=(2-chlorobenzyl)-2-
cyclopropyl-6-ethoxycarbonylbenzimidazole, 1-( 2-chlorobenzyl)-6-
ethoxycarbonyl-2-isopropylbenzimidazole, =~ 2-butyl-1-(2-chloro-
benzyl)-5-ethoxycarbonylbenzimidazole, 2-butyl-1~(2-chloro-
benzyl )-7-ethoxycarbonylbenzimidazole, 1-(2~-chlorobenzyl)-5-
ethoxycarbonyl-2-propylbenz imidazole ' | 2-butyl-1-(2-chloro-
benzyl)-6-carboxybenzimidazole, - 2-butyl-6-carboxy-1-( 4—carhoxy;
benzyl)benzimidazole, 6-carboxy-1-(2-chlorobenzyl)-2-ethyl-
benzimidazole, | 6-carboxy-1-(2-chlorobenzyl) -z-ptopyl; |
benzimidazole, 6~carboxy~-1-(2~-chlorobenzyl)~-2-cyclopropyl-
benzimidazole, 2-butyl-5-carboxy-1-(2-chlorobenzyl)imidazole, 2-
butyl-1-(2~-chlorobenzyl) -6-dimethylcerbamoy1benz imidazole, - 6-
~ (benzylcarbamoyl) -2—buty1-? 1-(2-chlorobenzyl )benz imidazble P 2~
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butyl-l-(2-chlorobenzy1)-6-morpholinocarbonylbenzimidazole, 2~
butyl-6-carbamoyl-(2-chlorobenzyl)-benzimidazole, 2-butyl-l1-(2-
chlorobenzyl)-6-(4-methylpiperazinyl )carbonylbenzimidazole, 2-
butyl-l-(Zechlorobenzyl)-6-(methylcarbamoyl)benzimidazole; 6-
carbamoyl-l-(2-thorobenzy1);Z-ethylbenzimidazole, 6-carbamoyl-
1-(2-chlorobénzyl)-2-propy1benzimidazole, ' 6-carbamoyl-1-(2-
chlorbbenzyl)-2-cyclopropylbenzimidazole, 2-butyl-5-carbamoyl-1-
(2-chlorobenzy1)benzimidazole, . '2-buty1-1-(zfchiorobenzyl)-G-
(isopropylcarbonyl)benzimidazole, 1—(2—chlorobenzy1)-6-chloro-
formyl-2-propylbenzimidazole, 1-(2—chlorobenzy1)-6-(methyl-
carbamoyl)-2-propylbénzimidazole,  1-(2-chlorobenzyl)-6-(ethyl-
carbamoyl )-2-propylbenzimidazole, 1-(2-chlorobenzyl )-6-
(isopropyl )carbamoyl-2-propylbenzimidazole, 1-(2-chlorobenzyl)-
6—(piperidinocarbony1)-2-pro§j1benzimidazole, 1-(2-chloro-
benzyl)-6-(morpholinocarbonyl)-2-prbpy1benzimidazole, . 1=(2~
chlorobenzyl )-6~(2-morphol inoethyl )carbamoyl-2-propyl-
benzimidazole, 1-(2-chlorobenzy1)-6-[4-(2-hydroxyethYI)—
piperazinyl]carbonyi-z-propylbenzimidazole, 1-¢2-chloxobenzyl)-
2-propyl-6-(2-pyridylmethyl)carbamoylbenzimidazole, 1~-(2-
chlorobenzyl)-2-propyl-6-[4-(4-phenyl-1,2,3,6-tetrahydropyridin- -
1-yl)butyl ]carbamoylbenzimidazole, etc.

To use the benzimidazole derivatives of the present
invention for treating diseases or disorders such as those
mentioned ‘hereinabove, they may be formulated  into
pharmaceutical compositions of ordinary forms, which comprise,
as an active ingredient, any of the derivatives along with
pharmaceutiéally acceptable carriers, such as organic or
inorganic solid or liquid vehicles, and whi¢ch are suitable for
peroral administration, parenteral administration or external
application. The pharmaceutical compositions may be of any solid
form of tablets, granules, powders, capsules, etc., or may be of
any liquid form of solutions, suspensions, syrups, emulsions,
lemonades, etc. : '

If desired;, the pharmaceutical compositions may further
contain a pharmaceutical aid, a stabilizer,.a wetting agent, and -
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also any ordinary additive of, for example, lactose, citric acid,
tartaric acid, stearic acid, -magnesium. stearate, terra alba,

. sucrose, corn starch, talc,'gelatin, agar, pectin, peanut oil,.

olive oil, cacao butter, ethylene glycol, etc.

The amount of the above-mentioned derivative of the present
invention to be used shall vary, depending on the age and the
condition of patients, the type and the condition of diseases or
disorders, and the type of the derivative to be used. In general,
for peroral administration, the dose of the derivative may be
from 1 to 100 mg/kg; and for intramuscular injection or
intravenous injection, it may be from 0.1 to 10 mg/kg. Such a
unit dose may be applied to a patient once to four times a day.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows chemical formulae of compound (42) to compound
(a7, | | -

Fig. 2 shows chemical formulae of compound (48) to compound
(53). | - |

Fig. 3 shows chemical formulae of compound (54) to compound
(59). | |
Fig. 4 shows chemical formulae of compound (60) to compound
(65). | . | |

Fig. 5 shows chemical formulae of compound (66) to compound'
(11). " -
Fig. 6 shows chemical formulae of compound (72) to compound
(77).

Fig. 7 shows chemical formulae of compound (78) to compound
(83). _

Fig. 8 shows chemical formulae of compound (84) to compound
(89). _

Fig. 9 shows chemical formulée of compound (90) to compound
(95). | |
Fig. 10 shows chemical formulae of compound (96) to
compound (101). '



Fig. .11 shows
compound (107).

Fig. 12 shows
‘compound (113).

. Pig. 13 shows
- compound (119).
Fig. 14
compound (125).
' . Fig. 15 shows

shows

compound (131).
Fig. 16 shows

compound (137).
Fig. 17

compound (143).

18 shows

shows

Fig.
compound (149).

Fig. 19 shows
compound (155).

Fig. 20 shows
compound (161).

Fig. ‘21 shows
compound (167);

Fig. 22 shows
compound (173).

Fig. 23 . shows
compound (179).

Fig. 24 shows
compound (185).
25 shows
compound (191).

26 shows

Fig.

Fig.
compound (197).

Fig. 27
compound (203).
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Fig. 28 shows
.compound (209).

‘Fig. 29 shows
compound (215)."

Fig. 30 shows
compound (221).
31.
compound (227).

Fig. 32
compound - (233).
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Fig.
compound (239).

Fig. 34 shows
compound (245).

Fig. 35 shows
compound (251).

Fig. 36
compound (257).

-Fig. 37
compound (263).
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Fig.
compound (269).
. Fig. 39 shows
compound (275).
Fig. 40
compound (281).
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Fig.
compound (287).

- Fig. 42 shows
compound (293).

Fig. 43 shows
compound (299).
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Fig. 45 shows
compound (311).
Fig. 46 shows
compound (316).
Fig. 47 shows
compound (322).
' Fig. 48 shows
compound (328).
Fig. 49 shows
compound (334).
Fig. 50 shows
compound (340).
" Fig. 51 shows
compound (346).
Fig. 52
compound (352).
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Fig.
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" Fig. 54 shows
compound (364).

Fig. 55 shows
compound (370).
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The present invention is illustrated more specifically by

referring to the following Examples.

invention is not limited thereto.

Production Example 1 _ E
ethyl 3-[N-(2~-bromobenzyl )butyrylaminoj-4-

Production of

However, the present



" nitrobenzoate _ _
One-hundred m.ll:.grams of sodium hydr:.de (60% water-:.n-o:.l

suspens:.on) were added to a solutlon of 247 mg of ethyl 3-
butyrylam1no-4-m.trobenzoate 'in 10 ml of N,N-dimethylformamide
" in a nitrogen atmosphere at room temperature in some divided
portions. The reaction suspension was stirred at the same
temperature for 1 - hour, - and a’_' solution of 244 mg of 2~
bromobenzyl. bromide in 2 ml of N,N-dimethylformamide was
gradually added dropwise thereto over a period of 10 minutes.
The reaction mixture was sti.rred at room temperature for 1 hour,
and was poured in ice viater. The oily substance prec:i.pitated was
extracted with methylene chloride. The organic solvent layer was
‘washed with water, dried, and then concentrated under reduced
pressure. The residue was .developed through silica-gel flash
column chromatography, and was eluted with a mixture of 25%
ethyl acetate and n-hexane to give 540 mg of yellow oil of ethyl
3-[N-{2<bromobenzyl )butyrjrlamino-4-nitrobenzbate . |
Properties of the compound: ' _
'H-NMR (CDCls, O6) : 0.87 (3H, t, J=8Hz), 1.48 (3H, t, J=8Hz),
1.68 (2H, sextet, J=8Hz), 2.03 (2H, t, J=8Hz), 4.30-4.46 (2H,
m), 4.70 (1H, .4, J=15Hz), 5.40 (1H, d, J=15Hz), 7.08-7.34 (2H,
m), 7.43 (1H, dd, J=1, 8Hz), 7.58 (1H, dd, J=1, B8Hz), 7.66 (1H,
- 4, J=1Hz), 7.96 (1H, d, J=8Hz 8.16 (1H, dd, J=1, 8Hz)
Production Example 2
Production of ethyl 3-[N~(2-chlorobenzyl )benzoylamino j-4 -
nitrobenzoate ' | _
In the same manner as in Production Example 1, 480 mg of
yellow crystals of ethyl 3-[N-(2-chlorobenzyl)benzoylamino]-4-
nitrobenzoate were formed from 450 mg of ethyl 3—_benzoy1amino-4-
nitrobenzoate and 243 mg of 2-chlorobenzyl bromide. |
Properties of the compound:
'g-NMR (CDCls, &) : 1.35 (3H, t, J=8Hz), 4.35 (2B, q, J=8Hz),
4.76 (1H, bd, J=15Hz), 5.82 (1H, bd, J=15Hz), 7.10-8.00 (12H,
mp : 111—113°C
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Production . of ethyl 3-[N-(2-fluorobenzyl)butyrylaminoj-4-
 nitrobenzoate _ o |
~ In the same manner as in Production Example 1, 394 mg of

yellow oil of ethyl 3- [N—(2-f1uorobenzy1)butyrylam1no]-4-_
nitrobenzoate were formed from 300 mg of ethyl 3—butyry1am1no-4—
hltrobenzoate and 243 mg of 2-fluorobenzyl bromide. |

Properties of the compound: ' )
'H-NMR (CDCl,, 6 ) : 0.85 (3H, t, J=8Hz), 1.40 (3H, t, J=8Hz),
1.65 (2H, sextet, J=8Hz), 1.98 (zn, t, J=8Hz), 4.30-4.45 (2H, m),
4.60 (1H, d, J=108z), 5.25 (1H, d, J=10Hz), 6.88 (2H, t, J=8Hz),
7.08 (28, dd, J=5, 8Hz), 7.24 (18, dt, J=1, 8nz), 7.41 (1H, dt,
J=1, 8Hz), 7.69 (1H, 4, J=1Hz), 7.96 (1H, 4, J-8nz), 8.15 (1H,
dd, J=1, 8Hz) | |
Production Example 4 .
Production of ethyl '3&[N-(4-f1uorobenzy1)butyrylamino]-4-

nitrobenzoate | | |

| In the same manner as in Production Example 1, 400 mg'of
yeliow oil of ethyl 3-[N-(4- fluorobenzyl)butyrylamino]-4-
nitrobenzoate were formed from 300 mg of ethyl 3-butyrylamino-4-
- pitrobenzoate and 243 mg of 44f1uorobenzy1 bromide.

'Properties of the compound: _
!g-NMR (CDCl;, &) : 0.86 (3H, t, J=8Hz), 1.37 (3H, t, J=8Hz),
1.56-1.76 (28, m), 1.96-2.04 (2H, m), 4.32-4.46 (2H, m), 4.40
(18, d, J=14Hz), 5.23(1H, d, J=14Hz), 6.95 (2H, t, J=8Hz), 7.10
(2H, dd, J=5, 8Hz), 7.47 (1B, 4, J=1Hz), 7.95 (1H, d, J=8Hz),
8.16 (1H, dd, J=1, 8Hz) -
Production Example 5 .
Production of efhyl 3<[N-(2-cyanobenzyl)butyrylamino]-4-
nitrobenzoate S | '

Potassium carbonate (296 mg) was added to a solution of
200 mg of ethyl 3-butyrylamino-4-nitrobenzoate and 154 mg of 2-
cyanobenzyl bromlde in N,N-dimethylformamide, and the mixture
was stirred at 20 °C for 3 hours. The reaction mixture was
extracted with ethyl acetate and w1th water. The organic layer
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 was washed with water and with a sodium chloride aqueous
"solution, and was then dried over magnesium -sulfate. The solvent
was distilled off under reduced pressure to give 330 mg of
yellow oil of ethyl 3-[N-(2-cyanobenzyl )butyrylamino]-4-
nitrobenzoate. ' : :
- Properties of the compoﬁnd;

'H-NMR (CDCl;, O) : 0.86 (3H, t, J=8Hz), 1.49 (3H, t, J=8Hz),
1.67 (2H, sextet, J=8Hz), 2.02 (2H, t, J=8Hz), 4.28-4.52 (2H, m),
4.90 (1H, d, J=15Hz), 5.28 (1H, d, J=15Bz), 7.40 (1H, t, J=8Hz),
7.61 (1H, dt, J=1, 8Hz), 7.70 (1H, d, J=1Hz), 7.74 (1H, dd, J=1,
8Hz), 8.02 (1H, d, J=10Hz), 8.22 (1H, dd, J=1, 10Hz)

Production Example 6 .

The following compounds were produced in the same manner
as in Production Example 5. '
Production Example 6-1
Ethyl 3-[N-(3-fluorobenzyl )butyrylamino]-4-nitrobenzoate

Properties of the compound:

yellow oil. |
'B-NMR (CDCls, &) : 0.86 (3H, t, J=7.5Hz), 1.35 (3H, t, J=7.5Hz),
'1.68 (2H, m), 2.00 (2H, t, J=7.5Hz), 4.36 (1H, d, J=15Hz), 4.40
(2H, m), 5.31 (1H, 4, J=15Hz), 6.85-7.28 (4H, m), 7.60 (1lH, d,
J=1.5Hz), 7.97 (1H, d, J=10Hz), 8.16 (1H, dd, J=10,1.5Hz)
Production Example 6-2
Ethyl 4-nitro-3-[N-(2-pyridy1methy1)—n-butyrylamino] benzoate

This compound was used in the subsequent step at once.

Property of the compound:

yellow oil.

Production Example 6-3
Ethyl 3-[N-(2,6-dichlorobenzyl)butyrylamino]-4-nitrobenzoate

Properties of the compound:

'H-NMR (CDCl;, &) : 0.89 (3H, t, J=7.5Hz), 1.38 (3H, t, J=7.5Hz),
1.70 (2H, m), 2.03 (2H, t, J=7.5Hz), 4.36 (2H, m), 4.96 (1H, d,
J=13.5Hz), 5.70(1H, d, J=13.5Hz), 7.10-7.28 (3H, m), 7.49 (1H, d, .
J=1.5Hz), 8.03 (1H, d, J=7.5Hz), 8.14 (1H, dd, J=7.5 and 1.5Hz)
mp : 85—89°C
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Production Example 6-4
Ethyl 3-[N-(3-methylbenzyl)propionylaminoj-4-nitrobenzoate
This compound was used in the subsequent step at once.
Property of the compound-
yellow oil.
Production Example 6-5 _
Ethyl 3-[N-(2-fluorobenzyl )cyclopropanecarbonylaminoj-4-
nitrobenzoate ' . ' ' '
Properties of the compound:
yellow oil. B |
lg-NMR (CDCl;, 6) : 0.60-0.71 (2H, m), 0.99-1.14 (3H, m), 1.38
(34, t, J=7.5Hz), 4.37 (2H, m), 4.62 (1H, d, J=12Hz), 5.30 (1H,
d, J=12Hz), 6.92 (1H, t, J=7.5Hz), 7.10 (1H, t, J=7.5Hz), 7.26
(1H, m), 7.42 (1H, t, J=7.5Hz), 7.80 (1H, s), 7.99 (lH, d,
J=7.5Hz), 8.14 (1H, dd, J=7.5 and 2Hz)

Production Example 6-6
Ethyl 3-[N-(2-chlorobenzyl )cyclobutanecarbonylamino]-4-
nitrobenzoate : '

Properties of the compound:
lg-NMR (CDCl,, &) : 1.37 (3H, t, J=7.5Hz), 1.68-1.87 (4H, m),
2.22-2.58 (2H, m), 2.75-2.94 (1H, m), 4.23-4.46 (2H, m), 4.63
(18, d, J=15Hz), 5.45 (1H, d, J=15Hz), 7.14-7.24 (3H, m), 7.35-
7.45 (1€, m), 7.56 (1€, d, J=2Hz), 7.97 (1n, d, J=9Hz), 8.13 (1H,
dad, J=9, 2Hz) :
Production Example 6-7
Ethyl 3-cyc10butanecarbonYlaminb-4fnitrobénzoate
Properties of the compound:
1g-NMR (CDCl;, &) : 1.43 (3H, t, J=7.5Hz), 1.86-2.19 (2H, m),
2.22-2.54 (4H, m), 3.20-3.41 (1H, m), 4.43 (2H, g, J=7.5Hz),
'7.80 (1H, dd, J=10, 2Hz), 8.26 (1H, d, J=10Hz), 9.45 (1H, d,
J=2Hz)
mp : 94—96°C
Product Example 7
Productlon of 3-acetylamino-4-nitrobenzamide
Oxalyl chloride (3.91 ml) was added dropwise to a solutlon
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of 7.00 g of 3-acetylamino-4-nitrobenzoic acid in 50 ml of
dichloromethane in a nitrogen atmosphere while being cooled with
jce, and the mixture was stirred for 1 hour while being cooled
with ice and then at room temperature for 2.5 hours. The
reaction solvent was distilled off under reduced pressure, and
the residue was then dissolved_in 50 ml of tetrahydrofuran. The
solution was added dropwise to 28% aqueous ammonia in a nitrogen
atmosphere while being cooled with ice. The reaction solution
was stirred for 1 hour, and water and ethyl acetate were added
thereto. Approximately 8 g of the solid material precipitated
were collected through filtration. After the filtrate was
separated, the otganic layer was washed with water, and dried
over magnesium sulfate. Then, the solvent was distilled off
under reduced pressure to obtain the residue. The solid material
precipitated and the residue were combined, washed with hot
ethyl acetate, and collected through filtration to give 4.94 g
of 3-acetylamino-4-nitrobenzamide. : |
Properties of the compound:
1g-NMR (DMSO-d6, &) : 2.08 (3H, s), 7.68 (1H, br s), 7.78 (1H,
dd, J=9, 2Hz), 7.94-8.05 (2H, m), 8.23 (1lH, brs)
Mass (FAB) : 224 ' '

Production Example 8
Production of 3-[N—(2-chlorobenzyl)acetylamino]-4-nitrobenzamide
3-[N-{2-chlorobenzyl)acetylamino]-4-nitrobenzamide was

produced from the compound in the same manner as in Production
Example 7. |
Properties of the componnd-
lg-NMR (DMSO-d6, 0 ) : 1.86 (3H, s), 4.64 (1n, d, J=15Hz), 5.06
(1H, d, J=15Hz), 7.22-7.40 (4H, m), 7.73 (1H, br s), 7.84 (1H, 4,
| J=2Hz), 8.03 (1H, dd, J=9, 2Hz), 8.14 (1H, d, J=9Hz), 8.22 (1H,
br s)

Production Example 9
Production of 3-[N-(2-chlorobenzyl)acetylamino]-4-nitro-
benznitrile ' '

Thirty milliliters of 1,4-dioxane were added dropwise to a
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- solution of 1.70 ml of titanium tetrachloride in 4 ml of
dichloromethane in a nitrogen atmosphere while being cooled with

ice. ' Then, a solution of 2.70 g of 3-[N-(2-
chlorobenzyl)acetylamino]-4-¥nitrobenzamide in 65 ml. of 1,4~
dioxane was added dropwise thereto. After the mixture was
stirred for 15 minutes, '.3.14_' g of triethylamine were added
- thereto, and the mixture was stirred for 2 ‘hours while being
cooled with ice. After the completion of the reaction, the
solvent was distilled off under_ reduced pressure, and the
residue was extracted with ethyl acetate and with water. The’
organic layer was washed with water, and was dried over -
magnesium sulfate. Subsequently, the solvent was distilled off
under reduced pressure. The residue was pur:i.fied through column
chromatography [200 ml, a mixture of n-hexane and ethyl acetate
at a ratio of 4:1] to give 1.21 g of = 3-[N-(2-
chlorobenzyl)acetylamino]-4-nitrobenznitrile .

_ Properties of the compound: .

'H-NMR (CDClg, &) : 1.92 (3H, s), 4.61 (1H, 4, J=15Hz), 5.40 (1H,
d, J=15Hz), 7.18-7.50 (5H, m), 7.80 (1H, dd, J=9, 2Hz), 8.01 (1H,
d, J=9Hz) Mass (FAB) : 300
IR (Nujol) : 2250cm™!

Production Example 10
Production of 3-[N-(2-chlorobenzyl)amino] -4-nitrobenznitrile

One milliliter of 35% hydrochloric acid was added to a
solution of 850 mg of = 3-[N-(2-chlorobenzyl)acetylamino]-4-
_ nitrobenzamide in 10 ml of 1,4-dioxane, and the mixture was

‘heat-refluxed for 4 days. After the solvent was distilled off
from ‘the reaction solution under reduced pressure, the residue
was separated by being poured .in a mixture solution of water and
chloroform. The organic layer was washed with watér, and was
dried over magnesium sulfate. The solvent was distilled off
under reduced pressure. The residue was purified through column
chromatography [50 ml, chloroform] to give 230 mg of 3-[N-(2-
chlorobenzyl)amino}-4-nitrobenznitrile.

Properties of the compound:
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'5-mMR (CDCl,, &) : 4.65 (2H, d, J=6Hz), 6.93 (1H, dd, J=9, 2Hz),
7.106 (1H, d, J=2Hz), 7.25-7.40 (3H, m), 7.40-7.54 (1H, m), 8.30
(1H, d, J=9Hz), 8.45 (1H, br s) -

Mass (FAB) : 258
IR (Nujol) : 2220cm™!
- Production Example 11

production of 4-amino-3-[N-(2-chlorobenzyl)amino}-benznitrile

Fifty milligrams of 10% palladium on carbon were added to
‘a mixed solution of 261 mg of '3-[N—(2-chlorobenzy1)ainino]-4- '
nitrobenznitrile, 15 ml of methanol and 3 ml of 1,4-dioxane to
conduct the catalytic reduction in a 'hydrogen atmosphere at 3
atm. After the completion of the reaction, the reaction solution
was filtered through celite, and the filtrate was distilled off
under reduced pressure. The resulting solid material was washed
with ether, and was collected through filtration to give 196 mg
of 4-amino-3-[N-(2-chlorobenzyl) amino ]Benznitril_e .

Properties of the compound: | _
lH-NMR (DMSO-d6, 6 ) : 4.39 (2H, d, J=5Hz), 5.57 (1H, t, J=5Hz),
5.69 (2H, s), 6.46 (1H, d, J=2Hz), 6.61 (1H, d, J=9Hz), 6.88 (1H,
dd, J=9, 2Hz), 7.25- 7.41 (3H, m), 7.44-7.54 (1H, m) '
Example 1 - | | |
Synthesis of 1-(2-bromobenzyl)-6-ethoxycarbonyl-2-n-propyl-
benzimidazole (42) ' _ ) :

A suspension obtained by adding 390 mg of ethyl 3-[N-(2-
bromobenzyl)butyrylamino]-4-nitrobenzbate “and 210 mg of reduced
jron to a mixed solution of 1 ml of acetic acid and 2 ml of
ethanol was refluxed for 1 hour while being vigorously stirred.
After the completion of the reaction, the reaction solution was
cooled down and filtered through celite, and the filtrate was
then concentrated under reduced pressure. The residue was
separated with the addition of ethyl acetate and a sodium
hydrogencarbonate aqueous ‘solution. After the organic solvent
layer was dried, the solvent was distilled off under reduced
pressure, and the brown residue was obtained. This residue was -
purified through flash column chromatography to give 160 mg of
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- yellow crystals  of 1-(2-bromobenzyl )-6-ethoxycarbonyl-2-n-
propylbenzimidazole (42). '

~ Properties of COmpound[(42)=' _ .
lg-NMR (CDCl,, &) : 1.04 (3H, t, J=8Hz), 1.40 (3H, t, J=8Hz),
1.78-1.98 (2H, m), 2.34 (28, t, J=8Hz), 4.38 (2H, q, J=8Hz),
5.45 (2H, s), 6.65 (1H, t, J=8Hz), 7.00 (1H, t, J=8Hz), 7.13 (1H,
- t, J=8Hz), 7.28 (1H, t, J-anz), 7.78 (1H, d, J;lonz), 7.99 (1n,
d, J=10Hz), 8.02 (1H, 8)
mp : 134—135°C
- Example 2 | o | |
Synthesis - of . 1-(2-cyanobenzy1)-6-ethoxycarbony1—2-n-
propylbenzlmldazole (43) |

In the same manner as 'in Example 1, 160 mg of colorless
crystals of  1-(2-cyanobenzyl )-6-ethoxycarbonyl-2-n-
propylbenzlmldazole (43) were formed from 390 mg of ethyl 3-[N~
(2-cyanobenzyl )butyrylamino]-4-nitrobenzoate. -

_ Propertles of COmpound (43):
lH-NMR (CDCly, O ) : 1.04 (3H, t, J=8Hz), 1.40 (3H, t, J=8Hz),
1.88 (2H, sextet, J=8Hz), 2.80 (2H, t, J=8Hz), 4.38 (2H, q,
J=gHz), 5.62 (2H, s), 6.57-6.63 (1H, m), 7.38-7.50 (2H, m), 7.78
(1, dd, J=1, 8Hz), 7.79 (1H, d, J=8Hz), 7.94 (1H, d, J=1Hz),
8.03 (1H, dd, J=1, 8Hz) |
mp : 132—134°C
Example 3 | -
Synthesis of 1-(2~-chlorobenzyl )-6-ethoxycarbonyl-2-phenyl-
benzimidazole (44) _ _

In the same manner as in Exémple 1, 220 mg of yellow
crystals of  1-(2-chlorobenzyl)-6~ethoxycarbonyl-2-phenyl-
benzlmldazole (44) were obtalned from 460 mg of ethyl 3-[N=-(2-
chlorobenzyl)benzoylamlno]-4—n1trobenzoate.

Properties of Compound (44):

IH-NMR (CDCls, 6 ) : 1.40 (3H, t, J=8Hz), 4.38 (2H, g, J=8Hz),
5.56 (2H, s), 6.72 (H, dd, J-1;'snz), 7.18 (1H, dt, J=1, 8Hz),
7.30 (1H, dt, J=1, 8Hz), 7. 45-7.55 (4H, m), 7.64 (1B, d, J-le),
7.68 (1H, d, J=1Hz), 7.90 (1H, d, J=10Hz), 7. 95 (1H, s), 8.08
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(18, dd, J=1, 8Hz)
‘mp : 140—142°C
Synthesis of 6-ethoxycarbonyl-1- (2-fluorobenzyl)-2-n-propyl-
benzimidazole (45) _ -
- In the same manner as 1n Example 1, 160 mg:of colorless
crystals of 6—ethoxycarbony1-1- ( 2-fluorobenzyl )-2-n-propyl-
benzimidazole (45) were formed from 390 mg of ethyl 3-[N-(2-
fluorobenzyl) butyrylam:.no 1 -4-nitrobenzoate .
Properties of Compound (45) H
- 'H-NMR (CDClz, 6) : 1.04 (33, t, J—8Hz), 1.40 (3H, t, J-saz),
1.78-1.98 (2H, m), 2.34 (2H, t, J=8Hz), 4.38 (2H, 4, J=8Hz),
' 5.45 (2H, s), 6.65 (1H, t, J=8Hz), 7.00 1H, t, J=8Hz), 7.13 (1H,
t, J=8Hz), 7.28 (1H, t, J=8Hz), 7.78 (1H, d, J=10Hz), 7.99 (1A,
d, J=10Hz), 8.02 (1H, s) :
mp : 134—135C '
Synthesis  of 6-ethoxycarbonyl-1-(4-fluorobenzyl)-2-n-propyl-
benzimidazole (46) _ : |
In the same manner as in Example 1, 160 mg of colorless
crystals of G-ét_hoxycarbonyl- 1-(4-fluorobenzyl)~2-n-propyl-
benzimidazole (46) were formed from 400 mg of ethyl 3-[N-(4-
: flﬁoi:obenzyl )butyryl)amino]-4-nitrobenzoate. |
Properties of Compound (46):
lH-NMR (CDCl,, &) : 1.04 (3H, t, J=8Hz), 1.40 (3H, t, J=8Hz),
1.88 (2H, sextet, J=8Hz), 2.82 (2H, t, J=8Hz), 4.38 (2H, q,
J=8Hz), 5.38 (2H, s), 7.00 (4H, d, J=7Hz), 7.77 (1H, d, J=8Hz),
7.98 (1H, d, J=1Hz), 8.00 (1H, dd, J=1, 8Hz) |
mp : 134—135°C :
The following compounds were formed in the same manner as
in Example 1. R '
Example 6-1 _
-Ethoxycarbonyl 2-n-propy1-1 (2-pyr1dy1methy1)benz:.m:.dazole
(47)
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Properties of COmpound (47)
§-NMR (CDClz, &) : 1.03 (3H, t, J=7.5Hz), 1. 39 (3H, t, J=7.5Hz),
1.89 (2H, m), 2.86 (2H, t, J=7.5Hz), 4.38 (2H, q, J=7.5Hz), 5.50
(26, s), 6.72 (1H, d, J=7.58z), 7.24 (1H, m), 7.58 (1n,_dt', |
J=7.5,1.58z2), 7.79 (ln,_d, J=1. Snz), '7.96-8.02 (2H, m), 8 60 (1H,
d, J=4Hz) ' '
mp : 84—85C
Example 6-2
- 6-Ethoxycarbonyl-1-(3- fluorobenzyl)-2-n-propy1benzlm1dazole (48)
_ Properties of Compound (48) .
'H-NMR (CDC1l;, &) = 1.04 (3H, t, J=7. SHz), 1.39 (33, t, J=7.5Hz),
1.90 (2H, m), 2.81 (2H, t, J—7.53z), 4.39 (2H, q, J=7.5Hz), 5.39
(2H, s), 6.70-6.84 (2H, m), 7.00 (1H, dt, J=8.5 and 1.5Hz), 7.78
(1, d, J=8.5Hz), 7.96 (1H, s), 8.00 (1H, d, J=8.5Hz)
mp : 142—146°C '
Example 6-3
1-(2, 6-D1chlorobenzy1)-G-ethoxycarbonyl- —n-propylben21m1dazole
(49) . .

Properties of Compound (49)
Ig-NMR (CDCl,, &) : 1.03 (3H, t, J=7.5Hz), 1.38 (3H, t, J=7.5Hz),
1.88 (2H, m), 2.93 (2H, t, J=7.5Hz), 4.34 (2H, q, J=7.5Hz), 5.61
(2H, s), 7.26 (18, 4, J=71.5Hz), 7.39 (2H, d, J=7.5Hz), 7.68 (1H,
d, J=7.5Hz), 7.84 (18, d, J=1. 5Hz), 7.91 (2H, d, J=7.5Hz)
mp : 153—156°C : :
Example 6-4 . . . |
1-(3-Methylbenzyl )-6-ethoxycarbonyl-2-n-propylbenzimidazole (50)

Properties of Compound (50):

colorless solid.
!H-NMR (CDCl;, &) : 1.02 (3H, t, J=7.5Hz), 1. 41 (3H, t, J=7.5Hz),
1.89 (2H, m), 2.29 (3H, s), 2.82 (2H, t, J=7.5Hz), 4.38 (2H, q,
J=7.5Hz), 5.35 (2H, 8), 6.79-6.86 (2H, m), 7.09 (1H, d, J=7.5Hz),
7.20 (18, t, J=7.5Hz), 7.76 (1H, d, J=7.5Hz), 7.95~8.02 (2H, m)
Example 6-5 U : o I
2-0ycloprqpy1-6-ethoxycarbonyl—1-(2ff1uorobenzyl)benzimidazole_
(51) '
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Properties of Compound (51): .
IH-NMR (CDCls, O ) : 1.10 (2H, m), 1.27 (2§, m), 1.40 (3H, t,
J=7.5Hz), 1.95 (1H, m), 4.37 (2H, q, J=7.5Hz), 5.56 (2H, s),
'6.77 (1H, t, J=7.5Hz), 7.03 (1H, t, J=7.5Hz), 7.13 (1H, ¢t,
J=7.58z), 7.29 (1H, m), 7.69 (1H, d, J=7.5Hz), 7.96 (1lH, d,
J=7.5Hz), 8.02 (1H, d, J=2Hz)

‘mp 3 122—126°C _ '
Example 6-=6 | . _ .
1-(2-Chlorobenzy1)-6-cyanoAz-cyclopropylbenzimidazole (52)

Properties of Compound _(52) g ' |
Ig-NMR (CDCls, 6) : 1.04-1.24 (2H, m), 1.24-1.39 (2H, m), 1.83-
2.01 (1H, m), 5.58 (2H, s), 6.54 (1H, d, J=9Hz), 7.16 (1H, td,
J=9, 2Hz), 7.22-7.38 (1H, m), 7.43-7.56 (3H, m), 7.74 (1H, dd,
J=9, 2Hz) ' - '

Mass (FAB) : 308 (M+l)
IR (Nujol) : 2210cm™!
Example 6=7

1-(2-Chlorobenzyl )-2-cyclobutyl-6-ethoxycarbonylbenzimidazole
(53) '
Properties of Compound (53):
'H-NMR (CDCls, &) : 1.38 (3H, t, J=7.5Hz), 1.90-2.21 (2H, m),
2.21-2.24 (2H, m), 2.46-2.70 (2H, m), 3.52-3.73 (1H, m), 4.37
(24, q, J=7.5Hz), 5.39 (28, s), 6.34 (1H, dd, J=9, 2Hz), 7.06
(1H, td, J=9, 2Hz), 7.23 (1H, td, J=9, 2Hz), 7.46 (1H, dd, J=9,
' 2Hz), 7.83 (1H, d, J=9Hz), 7.92 (1H, d, J=2Hz), 8.01 (1H, dd,
'J=9, 2Hz)
mp : 111—113°C
Example 6-8
1-(2-Chlorobenzyl )-6-ethoxycarbonyl-2-n-pentylbenzimidazole (54)
Properties of Compound (54):
lg-NMR (CDCl,;, &) : 0.87 (3H, t, J=7.5Hz), 1.22-1.47 (7H, m),
1.74-1.93 (2H, m), 2.80 (2H, t, J=7.5Hz), 4.37 (2H, q, J=7.5Hz),
5.47 (2H, s), 6.39 (1H, dd, J=9, 2Hz), 7.08 (1lH, td, J=9, 2Hz),
7.19-7.33 (1H, m), 7.48 (1H, dd, J=9, 2Hz), 7.79 (1H, d, J=9Hz),
7.94 (1H, d, J=2Hz), 8.00 (1H,dd, J=9, 2Hz)
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Example 7 | - |
5-Carboxy-1-(2-chlorobenzyl)~2-n-propylbenzimidazole (55)

Twenty milliliters of ethanol and 10.4 g of a 10% sodium
hydroxide aqueous solution were added to 2.8 g of 1-(2-
_ Chlorobenzyl)-5-ethpxycarbonyl—z-n-propylbehzimidazole, and the
mixture was heat-refluxed for 4 hours. The reaction solution was
cooled, and was then adjusted to a pH of 6 with 10% hydrochloric
acid. The crystals were coilected,.washed with water, and dried
under reduced pressure to give 2.46 g of a colorless solid of 5-
carboxy-l-(2—ch10robenzjl)-2-n—propy1henzimidazole (55).1

. Properties of Compound (55):

!§-NMR (DMSO-d6, &) : 0.93 (3H, t, J=7.5Hz), 1.75 (2H, m), 2.79
(2H,t, J=7.5Hz), 5.61 (2H, s), 6.49 (1H, d, J=7.5Hz), 7.21 (1H,
t, J=7.58z),7.33 (1H, t, J=7.5Hz), 7.46 (18, d, J=7.5Hz), 7.56
(18, d, J=7.5Hz), 7.80 (1H, d, J=7.5Hz), 8.20 (1H, s)
Example 8 _ "

The following compounds were formed in the same manner as
in Example 7.
Example 8-1 :
6-Carboxy-1—(3-methy1benzyl)—2-n-prolebenzimidazOle (56)

Properties of Compound (56): :

colorless solid. _ .
!H-NMR (DMSO-d6, &) : 0.97 (3H, t, J=7.5Hz), 1.78 (2H, m), 2.23
(34, s), 3.86 (2H, q, J=7.5Hz), 5.53 (2H, s), 6.80 (1lH, d,
J=7.5Hz), 6.91 (1H,s), 7.07 (1H, d, J=7.5Hz), 7.21 (1H, t,
=7.5Hz), 7.65 (1H, d, J=7.5Hz),7.79 (1H, d, J=7.5Hz), 8.04 (1H,
s)
Example 8-2 .
2-n-Butyl-7-carboxy-1-(2-chlorobenzyl)benzimidazole (57)

Properties of Compound (57): | .
lH-NMR (DMSO-d6, &) : 0.84 (3H, t, J=7.5Hz), 1.34 (2H, m), 1.71
(2H, m), 2.80 (2H, t, J=7.5Hz), 5.89 (2H, s), 6.03 (1H, d,
J=7.5Hz), 7.13 (1H, t, J=7.5Hz), 7.27 (2H, t, J=7.5Hz), 7.48 (lH,
d, J=7.5Hz), 7:63 (1H, d, J=7.5Hz), 7.87 (1H, d, J=7.5Hz)
Example 8-3 ' : '
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S;Carhoxy-z-cyclopropyl-1-'( 2-fluorobenzyl)benzimidazole (58)
Properties of Compound (58):
'H-NMR (DMSO-d6, §) : 1.04-1.19 (4H, m), 2.37 (m, m), 5.79 (2H,
s), 7.00 (1®, t, J=7. Snz), 7.15 (1B, t, J=7.5Hz), 7.27 (1H, t,
J=10.5Hz), 7.37 (14, m), 7.60 (1H, d, J=7.5Hz), 7.82 (1H, d,
J=7.5Hz), 8.11 (1H, s) :
mp : 224—229°C
2-n-Butyl-6-carboxy-1-(2-fluorobenzyl)benzimidazole (59)
Properties of Compound (59): |
'H-NMR (DMSO-d6, O ) : 0.87 (3H, t, J=7.5Hz), 1. 26 1.48 (23, m),
1.60-1.80 (2H, m), 2.90 (2H, t, J=7.5Hz), 5.63 (2H, 8), 6.89 (1H,
td, J=9, 2Hz), 7.13 (1H, td, J=9, 2Hz), 7.20-7.44 (2B, m), 7.64
(18, d, J=9Hz), 7.80 (1H, dd, J=9, 2Hz), 8.08 (lH, d, J=2Hz)
mp : 216—219°C
Example 9 |
Synthesis of 1-(2-chlorobenzyl)-6-chlorocarbonyl-2-cyclopropyl-
benzimidazole hydrochloride (60) | |
Ooxalyl chloride (0.208 ml) was added dropwise to a
suspension prepared by adding 390 mg of 6-cérboxy—1—(2-
chlorobenzyl)-2-cyclopropylbeni:i.midaz_ole to 10 ml of methylene
chloride containing 1 drop of N,N-dimethylformamide at room
temperature over a period of several minutes. The mixture was
stirred at -the same temperature for 2 hours, and was then
concentrated under reduced pressure. Isopropyl ether was added
to the residue, and the mixture was pulverized to give 450 mg of
l-(2-chlorobenzyl) -6-chlorocarbonyl-2-cyclopropylbenzimidazole
hydrochloride (60) as a white powder. Since this product was
unstable, it was used as a starting material in the subsequent.
step without being purified. |
Example 10 .
‘Synthesis of 1- (2-chlorobenzy1)—6—(4-dimethylamino_phenylmethyl-
carbamoyl )-2-n-propylbenzimidazole (61)
Four-hundred milligrams of 6-carboxy-l- (2-chlorobenzy1)-2-
n—prbpylben.zmldazole, were dissolved in 3 ml of methylene
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chloride containing 1 drop of N,N-dimethylformamide. Oxalyl
chloride (28 mg). was added to this solution at 5°C. The thus-
obtained solution was stirred at room temperature for 1 hour,
and was then concentrated under reduced pressure. The residue
was dissolved in 3 ml of methylene chloride, and the mixture was
added to 'a mixed solution prepared by adding 271 mg of 4-
dimethylaminobenzylamine hydrochloride and 1 ml of triethylamine
to 10 ml of methylene chloride at room témperature. The
resulting reaction mixture was stirred at the same temperature
for 1 hour, washed with water, dried and then concentrated under
reduced pressure. The residue was developed and purified through
thin-layer chromatography to give 215 mg of 1-(2-chlorobenzyl)-
' 6-(4-dimethylaminophenylmethylcarbamoyl)-2-n-propylbenzimidazole
(61). ' . .
- Properties of Compound (61):
colorless crystal. ' |
1H-NMR (CDCl,, 6 ) : 1.01 (3H, t, J=7Hz), 1.88 (2H, sextet,
J=78z), 2.76 (2H, t, J=THz), 2.95 (6H, s), 4.50 (2H, d, J=5Hz),
5.45 (2H, s), 6.32 (1H, d, J=5Hz), 6.36 (1H, d, J=7Hz), 6.72 (2H,
d, J=10Hz), 7.07 (1H, dt, J=1, 8Hz), 7.20-7.25 (3H, m), 7.46 (1H,
dd, J=1, 8Hz), 7.58 (1H, dd, J=1, 8Hz), 7.76 (1H, d, J=8Hz),
7.82 (1H, d, J=1Hz) |
mp : 155—156°C
Example 11
Synthesis of  1-{ 2-ch1_ordbenzy1 )=-6-morpholino-carbamoyl-2-n-
propylbenzimidazole (62) _

In the same manner as in Example 10, 205 mg of 1-(2-
chlorobenzyl)~-6-morpholinocarbamoyl-2-n-propylbenzimidazole (62)
were formed from 200 mg of 6-carboxy-l1-(2-chlorobenzyl)-2-n-
propylbenzimidazole and 124 mg of 4-aminomorpholine.

' Properties of Compound (62):

colorless crystal. _
lH-NMR (CDCl,;, 6 ) : 1.03 (3H, t, J=8Hz), 1.88 (2H, sextet,
J=8Hz), 2.62 (4H, bs), 2.72 (2H, t, J=8Hz), 3.85 (4H, bs), 5.42
(28, s), 6.42 (1H, dd, J=1, 8Hz), 7.08 (1H, dt, J=1, 8Hz), 7.20-
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7.28 (3H, m), 7.47 (18, dd, J=1, 8Hz), 7.78 (1H, dd, J=1, 8Hz)
mp : 195—197°C
Synthesis of 1-(2—chlorobenzy1)42—n;propyl-G-thidmorpholino-
carbonylbenzimidazole (63) | | S
' In the same manner as in_'Example 10, 160 mg of '1-(2-
chlorobenzylaz-n-propyl—G-thiombrpholinocarbonyl-benzimidazole'
(63) were formed from 200 mg of 6-carboxy-l-(2-chlorobenzyl)-2-
n-propylbenzimidazole and 125 mg of thiomorpholine;

Properties of Compound (63):

coiotless crystal.

!g-NMR (CDCl,, 6 ) : 1.03 (3H, t, J=8Hz), 1.88 (2H, sextet,
J=8Hz), 2.78 (2H, t, J=8Hz), 2.96 (4H, bt, J=5Hz), 3.88 (4H, bt,
J=5Hz), 5.46 (2H, s), 6.34 (1H, dd, J=1, 8Hz), 7.08 (1H, dt, J=1,
8Hz), 7.26 (2H, dt, J=1, 8Hz), 7.47 (1H, d4d, J=1, 8Hz), 7.58 (1H,
bd, ‘J=8Hz), 7.76 (1H, s), 7.78 (1H, d, J=8Hz) |

mp : 160—162°C

Example 13

Synthesis of 2-n-buty1—1-(2-chlorobéhzy1)-6-[(2-pyridylmethy1)-
carbamoyl ]Jbenzimidazole (64) :

In the same manner as in Example 10, 230 mg of 2-n-butyl-
1-(2-chlorobenzyl)-6-[(2-pyridy1methy1)carbamoyl]benzimidazole
(64) were formed from 200 mg of 6-carboxy-2-n—buty1-1-(2-
chlorobenzyl)-benzimidazole and 126 mg of 2-aminomethylpyridine.

Properties of Compound (64)=

colorless crystal. ' _
lg-NMR (CDCl,;, 6 ) : 0.92 (3H, t, J=8Hz), 1.42 (2H, sextet,
J=8Hz), 1.82 (2H, quintet, J=8Hz), 2.82 (2H, t, J=8Hz), 4.76 (1H,
d, J=5Hz), 5.46 (2H, s), 6.38 (1H, dd, J=1, 8Hz), 7.08 (1H, dt,
J=1, 8Hz), 7.18-7.26 (2, m), 7.32 (1H, d, J=8Hz), 7.46 (1H, dd,
J=1, 8Hz), 7.62 (1H, dt, J=1, 8Hz), 7.72 (1H, d4dt, J=1, 8Hz),
7.82 (1H, d, J=8Hz), 7.88 (1H, d, J=1Hz), 8.56 (1H, dd, J=1,
8Hz) | -
mp : 175—176°C
Example 14
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- 3ynthésis of '2-xi;bu'ty1-5-carbamoy1-14-(2-chlorobenzy1)-
benzimidazole (65) o L | | '

In the same manner as in Example 10, 170 mg of 2-n-butyl-
5-carbamoy1—1-(2-chlorobenzy1)benz:un:.dazole (65) were formed
from 100 ng of 2-n—buty1—1 (2-chlorobenzy1)-S-carboxy-
benzimidazole. '

Propert:.es of COmpound (65) :
_ colorless crystal. - __ _
! B.NMR (DMSO-d6, O ) : 0.84 (33, t, J=8Hz), 1.35 (2H, sextet,
=8Hz), 1.68 (2H, quintet, J=8Hz), 2.78 (2H, t, J=8Hz), 5.58 (2K,
s), 6.50 (18, dd, J=1, 8Hz), 7.25 (1H, dt, J=1, 8Hz), 7.28 (1H,
'bs), 7.35 (1H, d4t, J=1, 8Hz), 7.42 (1H, d, J=10Hz), 7.56 (1H, dd,
J=1, 8Hz), 7.74 (1H, dd, J-l, '10HZ), 7.96 (1H, ‘bs), 8.20 (1H, d,
J—lnz)
mp : 195—198°C
. Synthesis  of 1-'(2-ch10r_obe1izyl)-2—cYclopropyl—G—morpholino-
carbonylbenzimidazole (66) '

1-(2-Chlorobenzyl )-6~-chlorocarbonyl-2-cyclopropyl- -
benzimidazole hydrochioride (140 mg) was added to a solution
prepared by add:i.ng 298 mg of morpholine (30% methanol solution)
to 10 ml of methylene chloride at room temperature. The reaction
mixture was stirred at the same temperature for 1 hour, then
washed with. water, dried, and concentrated under reduced
pressure. The residue was recrystallized with ether to give 20
mg of 1-(2-chlorobenzyl )—2-cyclopropyl-G-morpholinocarbonyl—
.benzimidazole (66). ' '

Properties of COmpound (66) s

colorless crystal.
lH-NMR (CDCl,;, O0) : 1.04-1. 12 (2H, m), 1.25-1.32 (2H, m), 1.82-
1.96 (1H, m), 3.68 (8H, bs), 5.56 (2H, s), 6.55 (1H, dd, J=1,
8Hz), 7.13 (1H, dt, J=1, 8Hz), 7.22-7.29 (2H, m), 7.30 (1lH, d,
J=1Hz), 7.46 (1H, dd, J=1, 8Hz), 7.77 (18, 4, J—8Hz) '
mp : 193—195°C
Exampls-_lﬁ'
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Synthesis of 1- (2-chlorobenzy1)-2-cyclopropy1—6-[(2-pyr1dy1-"
methyl)carbamnyl]benzlmldazole (67) ' -

In the same manner as in Example 15, 95 : mg of 1-(2-
chlorobenzyl)-2-cyclopropy1-6-[(2-pyr1dy1methy1)carbamoyl]—.
benzimidazole (67) were formed from 150 mg of 1-(2-
chlorobenzyl)-6-chlorocarbonyl—Z-cyclopropylbenzlmldazole ' |
hydrochlorlde and 85 mg of 2-am1nomethy1pyr1d1ne.

. Properties of Compound (67),

colorless crystal. : : -
!'g-NMR (CDCl;, 6) : 1.02<1.13 (2H, m), 1.24-1.32 (2H, m), 1.82-
1.95 (1, m), 4.76 (2H, d, J=5Hz), 5.59 (2H, s), 7.11 (1H, dt,
J=1, 8Hz), 7.20-7.26 (2H, m), 7.34 (1€, d, J=8Hz), 7.46 (1H, dd,
J=1, 8Hz), 7.60 (iH, t, J=5Hz), 7.66 (1H, dd, J=1, 8Hz), 7.73
(1H, s), 7.88 (1H, s) o o |
mp : 134—135°C
Example 17 _

' The following compounds were formed in the same manner as
in Example 15. | '
1-(2-Chlorobenzyl)-2~-cyclopropyl-6-(2-pyridylcarbamoyl)-
benzimidazole (68) - '

Properties of Compound (68): _
'J-NMR (CDCl,;, 6) : 1.16 (2H, m), 1.32 (2H, m), 1.92 (1H, m),
5.61 (2H, s), 6.57 (1H, d, J=7.5 and 1.5Hz), 7.15 (1H, dt, J=7.5
and 1.5Hz), 7.22-7.31 (2H, m), 7.48 (1H, dd, J=7.5 and 1.5Hz),
7.77 (18, d, J=9Hz), 8.05 (2H, m). |
mp : 206—209°C
Example 17-2 _
6-(2-Carboxy-l-pyrrolidinocarbonyl)-1-(2-chlorobéhzyl)-2-n-
propylbenzimidazole (69) ' |

Properties of Compound (69):

Iy _NMR (DMSO-d6, &) : 0.92 (3H, t, J=7.5Hz), 1.65-1.99 (5H, m),
2.25 (1H, m), 2.77 (2H, t, J=7. SHz), 3.50 (2H, m), 4.40 (1n, m),
5.52 (2H, s), 6 53 (181, d, J=7.5Hz), 7.21-7.71 (GH, m). '

mp : 96°C
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Example 17-3
1- (2-Chlorobenzy1)-2-cyclobuty1-6-[(2-pyr1dy1methy1)carbamoyl]-
benzimidazole (70)
Properties of Compound (70).
'H -NMR (CDClz, O) : 1.90-2.21 (2H, m), 2. 25-2 37 (23, m), 2.40-
 2.65 (2H, m), 3.64 (1H, m), 4.76 (2H, d, J=5Hz), 5.39 (2H, s),
'6.33 (1H, d, J=7.5Hz), 7.05 (18, t, J=7.5Hz), 7.16-7.26 (2H, m),
7.33 (18, d, J=7,5Hz), 7.46 (1H, d, J=7.5Hz), 7.69-7.76 (3H, m),
7.73 (1H, 4, J=7.5Hz), 7.86 (1H, s), B.55 (1H, d, J=5Hz).
mp : 183—185%C. o S
Example 17-4 _ O . :
(1-(2-Chlorobenzy1)42—n-Pr0pyl-5-[(2-pyridy1methy1)carbamoyl]-
benzimidazole (71) '
Properties of Compound (71)
'H -NMR (CDCls, 6) : 1.03 (3H, t, J=7.5Hz), 1.90 (2H, m), 2.80
(2H, t, J=7.5Hz), 4.80 (2H, d, J=5ﬁz), 5.44 (2H, 8), 6.40 (1H, d,
J=7.5Hz), 7.09 (1H, t, J=7.5Hz), 7.21-7.27 (3H, m), 7.34 (1H, d,
J=7.5Hz), 7.47 (1H, d, J=7.5Hz), 7.64-7.72 (2H, m), 7.83 (1H, dad,
' J=7.5 and 2Hz), 8.30 (1H, d, J=2Hz), 8.56 (1H, d, J—5Hz). |
mp : 115—116°C
Example 17-5 :
1-(2-Chlofobenzy1)-6—[N—methy1—N—(2-pYridy1methy1)carbamoyl]—z-
n-propylbenzimidazole (72) | -
Properties of Compound (72):
'y -NMR (DMSO-d6, &) : 1.03 (3H, t, J=7.5Hz), 1.87 (2H, m), 2.79
(28, t, J=7.5Hz), 3.05 (3H, brs), 4.60 (1H, brs), 4.87 (lH, brs),
5.40 (2H, d, J=unknown), 6.38 (1H, d, J=unknown), 7.05 (1H, brs),
7.20 (3H, m), 7.35-7.49 (3H, m), 7.60-7.81 (2H, m), 8.54 (1H,
brs). | o . - S
mp : 99°C.
Example 17-6
1-(2-Chlorobenzyl)- 6-plperonylcarbamoyl-z-n-propylbenz1m1dazole
(73) '
' _ Properties of Compound (73). .
15 -mR (cocl,, &) = 1.01 (38, t, J=7.5Hz), 1.88 (2H, m), 2.78



(2H, t, J=7.5Hz), 4.54 (2H, 4, J=5Hz), 5.45 (2H, s), 5.95 (28H,
s), 6.36 (1B, d, J=7.5Hz), 6.44 (1H, t, J=5Hz), 6.75-6.85 (3H,
m), 7.08 (1H, t, J=7.5Hz), 7.23 (1H, t, J=7.5Hz), 7.45 (1H, d,
J=7.58z), 7.67 (1H, dd, J=7.5 , 2Hz), 7.78 (1H, d, J=7.5Hz),
7.83 (1H, 8). - |
mp : 131—134°C.
Example 17-7 : _
1-(2~-chlorobenzyl )~-6-phenylcarbamoyl-2-n-propylbenzimidazole
(74) | | - |
Properties of Compound (74):
g -NMR (CDCly, 6) : 1.03 (3H, t, J=7.5Hz), 1.90 (2H, m), 2.81
(28, t, J=7.5Hz), 5.47 (2H, s), 6.40 (1H, d, J=7.5Hz), 7.06-7.18
(2H, m), 7.26 (1H, t, J=7.5Hz), 7.35 (2H, t, J=7.5Hz), 7.48 (1H,
d, J=7.5Hz), 7.64 (2H, d, J=7.5Hz), 7.72 (1H, dd, J=7.5 and 2Hz),
7.85-7.95 (3H, m). |
mp : 168°C.
Example 17-8
1-( 2-Chlorobenzy1 ) -2-n-propy1-6- [ (4-pyridylmethyl )carbamoyl ] -
benzimidazole (75)

Properties of Compound (75):
g -NMR (DMSO-d6, 0) : 0.93 (3H, t, J=7.5Hz), 1.76 (2n, m), 2.78
(2H, t, J=7.5Hz), 4.49 (2H, 4, J=5Hz), 6.42 (1lH, d, J=7.5Hz),
7.22 (lH, t, J=7.5Hz), 7.27 (2H, d, J=7.5Hz), 7.34 (1H, t,
J=7.5Hz), 7.57 (1H, d, J=7.5Hz), 7.69 (1H, d, J=7.5Hz), 7.80 (1H,
d, J=7.5Hz), 7.97 (1H, s), 8.48 (2H, d, J=7.5Hz), 9.03 (1lH, t,
J=5Hz) . ' :
mp : 170—173°C.
Example 17-9 - : :
1=(2-Chlorobenzyl) -2-n-propy1-6-'-' [ (3-pyridylmethyl )carbamoyl ]~
benzm:.dazole (76) _

Properties of cOmpound (76):
'R -NMR (DMSO-d6, 0) : 0.95 (3H, t, J=7. 5Hz), 1.76 (2H, m), 2.80
(2, t, J=7.5Hz), 4.50 (2H, d, J=5Hz), 5.60 (2H, s), 6.42 (1H, d,
J=7.5Hz), 7.23 (1B, t, J=7.5Hz), 7.30-7.58 (2H, m), 7.57 (1lH, d,
J=7.5Hz), 7.67-7.74 (2H, m), 7.75 (1H, 4, J=7.5Hz), 7.97 (1H, s8),
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- 8.46 (1H, d, J=5Hz), B.56 (ln, s), 9.0 (IH, t, J-Sﬂz).
mp : 193—195°C.
Example 17-~10 : _ o : :
1-(2-Chlorobenzyl)~-6-[N-methyl-N-(2-pyridyl)carbamoyl }-2-n-
propylhenzimidazole (77) |

Propertles of Compound (77)
IR -NMR (DMSO-d6, &) : 0.90 (3H, t, J=7.5Hz), 1.70 (2H, m), 2.73
(2H, t, J=7.5Hz), 3.40 (3H, s8), 5.42 (2H, s), 6.23 -(ln, d,
J=7.58z), 6.91 (1H, d, J=7.5Hz), 6.98 (1H, m), 7.15-7.25 (3H, m),
7.36 (1H, t, J=7.5Hz), 7.46-7.57 (3H, m), 8. 23 (m, m).
mp : 143—146°C. |
Example_lJ;ll
1-(2-Chlorobenzyl )-6-(homopiperidinocarbonyl )-2-n-propyl-
benzimidazole (78)

Properties of Compound (78):
'H-NMR (CDClg, 6) : 1.03 (3H, t, J=7.5Hz), 1.46-1.94 (10H, m),
2.80 (2H, t, J=7.5Hz), 3.32 (2H, brs), 3.64 (2H, t, J=7.5Hz),
5.41 (2H, s), 6.42 (1H, d, J=7.5Hz), 7.07 (1H, t, J=7.5Hz),
7.19-7.29 (3H, m), 7.45 (1H, d, J=7.5Hz), 7.76 (1H, d, J=7.5Hz).
mp : 136—137°C. :
Example 17-12 o
1-(3-Methylbenzyl )=-2-n-propyl-6-[ (2-pyridylmethyl)carbamoyl]-
benzimidazole (79) ' | | -

Properties of Compound (79):
'H-NMR (CDCl,, &) : 1.02 (3H, t, J=7.5Hz), 1.88 (2H, m), 2.26
(38, s), 2.81 (2H, t, J=7.5Hz), 4.76 (2H, d, J=5Hz), 5.36 (2H,
s), 6.78-6.84 (2H, m), 7.07 (1H, d, J=7.5H2z), 7.13-7.22 (2H, m),
7.33 (1H, d, J=7.5Hz), 7.57-7.72 (2H, m), 7.78 (1n, d, J=7.5Hz),
7.94 (1H, s), 8.55 (1H, d, J=5Hz). '
mp : 129—131°C. o
Example 17-13 :
2-n—Buty1-1-(2—f1uo:obenzy1)?6—[N-methyl—N—(2-pyridy1methy1)-
carbamoyl Jbenzimidazole (80) |

 Properties of Compound (80): | o

'H-NMR (CDCl,, &) : 0.92 (3H, t, J=7.5Hz), 1.45 (2H, m), 1.83
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(2H, m), 2.86 (2H, t, J=7.5Hz), 3.06 (3H, brs), 4.61 (1H, brs),
4.86 (1H, brs), 5.37 (2H, brd), 6.62 (1H, brd), 6.97 (18, brs),
. 7.07-7.85 (8H, m), 8.57 (1H, d, J=5Hz).
~mp : 97—100°C. :
Example 17-14
1-(2-Chlorobenzyl)-2-ethy1-6-[(2-pyr1dy1methy1)carbamoyl]-
benzimidazole (81)

Properties of Compound (81)- _
1H-NMR (cpcly, 6) : 1.43 (3H, t, J=7. 5Hz), 2.84 (2n, d, J=1. 5Hz),
4.76 (2H, d, J=5Hz), 5.45 (2H, s), 6.37 (1H, d, J=7.5Hz), 7.07
(1#, t, J=7.5Hz), 7.19-7.28 (2H, m), 7.33 (1H, 4, J=7.5Hz), 7.45
(1H, dd4, J=7.5 and 2Hz), 7.62-7.75 (3H, m), 7.82 (1lH, d,
J=7.5Hz), 7.89 (1H, 4, J-ZHz), 8.55 (1H, d, J=5Hz). o
mp : 167—168°C. :
Example 17-15
2-n-Butyl-1- (Z—chlorobenzyl) -7=- [(2-pyr1dy1methy1)carbamoyl]-
benzimidazole (82)

Properties of Compound (82):
'B-NMR (CDCl,, &) : 0.93 (3H, t, J=7.5Hz), 1.42 (2H, m), 1.83
(2H, m), 2.81 (2H, t, J=7.5Hz), 4.44 (2H, d, J=5Hz), 5.70 (2H,
s), 6.13 .(1H, dd, J=7.5 and 282), 6.85-6.97 (3H, m), 7.12-7.28
(48, m), 7.34 (1B, d, J=7.5Hz), 7.62 (1H, dt, J=7.5 and 2Hz),
7.88 (1H, d, J=7.5Hz), 8.40 (1H, d, J=5Hz).
mp : 112—114°C.
Example 17-16 :
2-Cyclopropyl-1-(2-fluorobenzyl)-6-(piperonylcarbamoyl)-
benzimidazole (83) ' |

-Properties of cOmpoﬁnd (83):
'H-NMR (DMSO-d6, 6 ) : 1.05 (4H, m), 2.27 (1H, m), 4.38 (2H, d,
J=5Hz), 5.71 (2H, s), 5.98 (2H, s), 6.73-6.91 (4H, m), 7.14 (1R,
t, J=7.5Hz), 7.27 (1H, t, J=7.5Hz), 7.36 (1H, m), 7.55 (1H, d,
J=7.5Hz), 7.73 (11, dd, J=7.5 and 2Hz), 8.04 (1H, s), 8.87 (1H,
t, J=5Hz).
mp : 170—173°C.
Example 17-17
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2-[[1~-(2-chlorobenzyl)-2 ~ethylbenzimidazol-6-yl] carbonyl_amirio—
methyl ]-pyridine-l-oxide (84) :

Properties of Compound (84):
'H-NMR (CDCl,, &) : 1.42 (3H, t, J=T. 5Hz), 2.82 (2H, q, J=7.5Hz),
4.81 (2H, d, J=7.5Hz), 5.43 (2H, s), 6.31 (1H, d, J=7.5Hz), 7.06
(18, t, J=T. 5Hz), 7.20-7.31 (38, m), 7.44 (1H, d, J=7.5Hz), 7.52

" (1H, dd, J=7.5 and 2Hz), 7.65 (1H, dd, J=7.5 and 2Bz), 7.77-7.83

(2H, m), 7.96 (1H, t, J=7. snz),_ 8.23 (1H, dd, J=7.5 and 2Hz).
‘mp : 204—207°C | '

Example 17-18 .
2-n-Butyl-1-(2-fluorobenzyl) -6~ (2-pyridylmethylcarbamoyl)-
benzmldazole (85) |

Properties of COmpound (85):
1g-NMR (CDCl,, &) : 0.92 (3H, t, J=7.5Hz), 1.38-1.49 (2H, m),
1.77-1.88 (2H, m), 2:86 (2H, t, J=7.5Hz), 4.78 (2H, d, J=5Hz),
5.46 (2H, s), 6.67 (1lH, t, J=9Hz), 7.00 (1H, t, J=9Hz), 7.13 (1H,
t, J=9Hz), 7.19-7.31 (2H, m), 7.33 (1H, d, J=9Hz), 7.60 (1lH, br
'peak), 7.65-7.74 (2H, m), 7.79 (1H, d, J=9Hz), 7.97 (1H, d,
J=2Hz), 8.58 (1H, d, J=5Hz).
mp : 154—155°C
Example 18
Synthesis of 6-tert-buthoxycabonylamino-1-( 2-chlorobénzy1 )=-2-n-
propylbenzimidazole (86)

Two-hundred milligrams of 6-carboxy-l1- (2-chlorobenzy1)-2--
n-propylbenzimidazole were suspended in 5 ml of tert-butyl
alcohol, and 0.19 ml of diphenylphosphorylazide and 0.21 ml of
diisopropylethylamine were added thereto at ‘room temperature.
The reaction mixture was refluxed for 4 hours, and was then

separated with ethyl acetate and with water. The organic layer

was washed with water, dried, and the_n concentrated under
reduced pressure. The residue was developed and purified through
column chromatography using a mixture of ethyl acetate and

hexane (at a ratio of from 1:10 to 1:3), and was further

recrystallized from a mixture of ethyl acetate and hexane to
give 165 mg of 6-tert-buthoxycabonylamino-1-(2-chlorobenzyl)-2-
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~ n-propylbenzimidazole (86). "

Properties of cOmpound_' (86):

colorless crystal. _ -
'H-NMR (CDCl;, &) : 0.98 (3H, t, J=8Hz), 1.50 (9H, s), 1.86 (2H,
sextet, J=8RHz), 2.72 (2H, t, J-Snz), 5.38 (2H, s), 6.40 (1H, dd,
J=1, 8Hz), 6.95 (1H, dd, J—_l,-_-lonz), 7.08 (1H, dt, J=1, 8Hz),
7.24 (1H, dt, J=1, 8Hz), 7.28 (1H, d, J=1Hz), 7.45 (1H, dd, J=1,
8HzZ), 7.66 (1H, d, J=10Hz). ' '
mp : 166—168°C. |
Example 19
‘Synthesis of 1- (2-chlorobenzy1)-6-cyano-2-n-propylbenzm:.dazole'
(87) . .
. A solution of 1 mol of titanium tetrachloride in 0.14 ml
of dichloromethane and 0.36 ml of triethylamine were added to a
solution of 200 mg of G-carbamoyl-l-(2~chlorobenzy1)-2-n-
propylbenzimidazole in 4 ml of tetrahydrofuran at 0°C, and the
mixture was stirred at 20°C for 2 hours. The reaction mixture
was - separated with ethyl acetate and with ‘'water. The organic
layer was washed with water, dried, and then concentrated under
reduced pressure. The residue was developed and purified through
column chromatography using a mixture of ethyl acetate and
hexane (at a ratio of from 1:10 to 1:3), and was further
recrystall:.zed from a mixture of ethyl acetate and hexane to
give 140 mg - of 1- (2-chlorobenzyl) 6-cyano=-2-n-
propylbenzimidazole (87).

Properties of Compound (87):

colorless crystal.
IH-NMR (CDCl,, 6 ) : 1.05 (3H, t, J=8Hz), 1.90 (2H, sextet,
J=8Hz), 2.85 (2H, t, J=8Hz), 5.45 (2H, s), 6.42 (1H, dd, J=1,
8Hz), 7.15 (1H, dt, J=1, 8Hz), 7.28 (1H, dt, J=1, 8Hz), 7.48 (1H,
s), 7.50 (1H, 4, J=10Hz), 7.54 (1H, dd, J=1, 8Hz), 7.85 (1H, d,
J=10Hz). | |
mp : 124—126°C.
Example 20
Synthésis - of 1-‘-(2-chlorobenzyl)-6-mesy1ainixio-‘2-n—propy1—
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‘benzimidazole (88) : _
1-(2-Chlorobenzyl)-2-n-pr0py1benzlm1dazole (150 mg) and 61'
mg of triethylamine were dissolved in 3 ml of methylene chloride,
and 70 mg of methanesulfonyl-chloride were added thereto at room
‘temperature. The mixture was stirred for 1 hour, then washed
with dilute hydrochlorlc acid, washed with water, and dried. The
solvent was distilled off under reduced pressure.. The residual
solid was collected with ether through filtration to give 124 mg
of 1-(2-chlorobenzy1)-G-mesylamino-z-n—propylbenzimidazole (88).

Properties of Compound (88): |
lg-NMR (CDCl;-cD 30D, 6) : 0.94 (3H, t, J=7. snz), 1.76 (2H, m),
2.71 (2H, t, J=7.5Hz), 2.81 (3H, s), 5.36 (2H, s), 6.40 (1H, d,
J=7.5Hz), 6.98-7.22 (4H, m), 7.40 (1H, d, J=7.5Hz), 7.59 (1H, d,
J=7.5Hz). |
mp : 191—193°C.

Example 21 :
Synthesis of 6-acety1amino-1-(2-chlorobenzy1)-2—n—propy1—-
benzimidazole (89) -

Acetic anhydride (62 mg) was added to a solution of 150 mg
of 6-am1no-1-(2-chlorobenz_y1)-Z-nf-propylbenzmldazole and 61 mg
of triethylamine in 3 ml of methylene chloride at room
temperature, and the mixture was stirred for 1 hour. The
reaction mixture was washed with water, and was then dried. The
solvent was -distilled off under reduced pressure. The residue
was crystallized with ethet to give 143 mg of 6-acetylamino-1-
.(2-chlorobenzyl)-2-n—propy1benzimidazole (89).

Properties of Compound (89): .
1H-NMR (CDClz, 6) : 1.00 (3H, t, J=7.5Hz), 1.86 (2H, m), 2.17
(34, s), 2.73 (2H, t, J=7.5Hz), 5.39 (2H, s), 6.43 (1H, 4,
J=7.5Hz), 6.98-7.11 (2H, m), 7.22 (1H, t, J=7.5Hz), 7.45 (1H, d,
J=7.5Hz), 7.59 -(1H, brs), 7.68 (1H, 4, J=7.5Hz), 7.84 (1H, d,
J=1.5Hz). '
mp : 180—182°C.

Example 22

Synthesis  of 6-amino-1-(2-chlorobenzyl)-2-n-propylbenzimidazole
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(90) e . o |

' Seven-hundred. milligrams of .6-tert-butoxyéarbonylamiho-l- .

(Zéchlorobenz'y'l)--2-n¥propy1benzimidazole were dissolved in a

mixed solvent of 10 ml of methylene chloride and 1 ml of

trifluoroacetic acid, and the mixture was stirred at room

temperature for 5 hours. A small amount of _m_éthylene chloride

was added to the reaction: sb_lufiqn. The mixture was washed with

a sodium ca_rbonéte aqueous solution, and was dried. The solvent

was then distilled off. The_ residue was crystallized from a

mixed solvent of n-hexane and ether to give '4.55 ing of 6-aini_no-1-

( 2-chlorobenzyl ) -2-n-propy1benz imidazole ( 90 ) - |
Propert:.es of Compound (90) .

'H-NMR (CDCl;, &6) : 1.01 (3H, t, J=7.5Hz), 1.86 (2H, m), 2.73

(28, t, J=7.5Hz), 5.30 (2H, s), 6.41 (1H, d, J=1.5Hz), 6.48 (1H,

d, J=7.5Hz), 6.66 (1B, dd, J=7.5 and 1.5Hz), 7.10 (1H, t,

J=7.5Hz), 7.25 (1H, t, J=7. snz), 7. 46 (18, d, J=7. 5Hz), 7.57 (1H,

d, J=7.5Hz).

mp : 121—122°C.

Example 23 _ .

Synthesis of 1-(2-ch10robenzjr1)-2-n-propj1¢-6;-ureidobenzimidazole

(91) S |

1~ 2;Chlorobenzy1 ) -2—h-propyl-6-ureidobenzimidazole (91)

was formed in the same manner as in Example 21. | '

_ Propert:.es of Compound (91):

'H-NMR (DMSO-d6, &) : 0.93 (3H, t, J=7.5Hz), 1.72 (2H, m), 2.73

(2H, t, J=7.5Hz), 5.43 (2H, s), 5.73 (2H, s), 6.42 (1H, dd,

J=7.5 and 1.5Hz), 7.05 (1H, dd, J=7.5 and 1.5Hz), 7.22 (1H, dt,

J=7.5 and 1.5Hz), 7.33 (in, dt, J=7.5 and 1.5Hz), 7.45 (1H, d,

J=7.5Hz), 7.50 (1H, s), 7.57 (1H, d4d, J=7.5 and 1.5Hz), 8.50 (1H,

s).

mp : 198°C

Production Example 12 |

- Production of ethyl 3-acetylamino-4-nitrobenzoate )

| Nine milliliters of acetyl chloride were added to a -

‘mixture of 18.4 g of ethyl 3-amino-4-nitrobenzoate and 200 ml of
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N,N-dimethylaniline while being cooled with ice. The mixture was
stirred at room temperature for 2 hours and them at 50°C for 2
hours. - The reaction solution was poured into cold 1-N
hydrochlorlc acid, and the m:.xture was extracted twice with
ethyl acetate. The _organ:Lc layer was washed with 1-N
hydrochlorié acid and then with water, "and was dried. The
solvent was then distilled off under reduced préssﬁre. The
residue was purified 'through silica-gel column chromatography
(eluent: a mixture of ethyl acetate and hexane at a ratio of
from 1:10  to 1.4) to give 19.6 g of ethyl 3—acety1am1no-4-'
nitrobenzoate. SR -

Properties of the compound-

'H-NMR(CDCl,, O) : 1.42(3H, t, J=7.1Hz), 2. 32(31!, s), 4.43(2H, q,
J=7.1Hz), 7.82(1H, dd, J=1.8 and 8.7Hz), 8.25(1H, d, J=8.7Hz),
9.35(1H, d, J=1.8Hz), 10.19(1H, s). | |

Production Example 13

Production of ethyl 4-n1tro-3-phenylacetylam.nobenzoate

In the same manner as in Production Example 12, 3.30 g of
ethyl 4-n1tro-3-phenylacetylamn.nobenzoate were formed from 2.02
g of ethyl 3-am.1.no-4-n1.trobenzoate and 1. 87 g of phenylacetyl
chlorlde.

Propertz.es of the compound.

- 'H-NMR(CDCl3, &) : 1. 41(3H, t, J=7.2Hz), 3. 85(23, s), 4.42(2H, q,
J=7.2Hz), 7:34-7.49(5H, m), 7.79(1H, m), 8.19(1H, d, J=8.7Hz),
'9.39(1H, d, J=1.6Hz), 10.15(1H, s). . |
Production of ethyl = 3-[N-(2-chlorobenzyl)acetylamino]-4-
nitrobenzoate _ o | _ :

A solution of 1.706 g of ethyl 3-acetylamino-4-
nitrobenzoate in 12 ml of N,N_-dimethylformamide were added 0.406
g of 60% sodium hydride while being cooled with ice, and the
mixture was stirred at room temperature for 40 minutes. A
solution of 1.806 g of 2-chlorobenzyl bromide in 10 ml of N,N-
dimethylformamide was added thereto, and the mixture was stirred
at room temperature for 3 hours. The reaction mixture was poured



into cold -1-N hyd'rochloric' acid, and the mixed solution was
extracted twice with ethyl acetate. The 6rg‘anic, layer was washed
with 1-N hydrochloric acid and then with water, and was dried.
The solvent was distilled off under reduced pressure. The
residue was purified through silica-gel column chromatography
(eluent: a mixture of ethyl "acetate- and hexane at a ratio of
from 1:10 to 1:4) to give 2.08 g of oily ethyl 3-[N-(2-
chlorobenzyl)acetylamino] -4-n1trobenzoate .

Properties of the compound: o _
'B-NMR(CDCl;, 6 ) : 1.38(3H, t, J=7.1Hz), 1.92(3H, s), 4.28-
4.45(2H, m), 4.72(18, d, J=14.5Hz), 5.34(1H, d, J=14.5Hz), 7.16-
7.44(4H, m), 7. 69(1H, d, J=1. 7Hz), 7.94(1H, d, J=8.4Hz), 8. 13(1!!,
dd, J=1.7 and 8.4Hz).

Production Example 15
Production of .ethyl 4—nitro-3-1-[N-[2-(trifluoromethyl)benzyl]-
acetylamino]benzoate '

_ In the same manner as in Productz.on Example 14, 1.82 g of
ethyl 4-nitro-3-[N-[2-(trifluoromethyl) -benzyl ]Jacetylamino]
benzoate were formed from 1.49 g of ethyl 3-acetylamino-4-
nitrobenzoate and 1.69 g of 2-(trifluoromethyl )benzyl bromide. |

Properties of the compound:

! g-NMR(CDC1 ,, &) ¢ 1.37(3H, t, J=7.1Hz), 1.96(3H, s), 4.29-
'4.42(2H, m), 4.78(1H, d, J=15.4Hz), 5.40(1H, d, J=15.4Hz),.
7.38(1H, t,-J=7.6Hz), 7.51-7.58(2H, m), 7.61(1H, d, J=1.7Hz),
7.67(18, 4, J=7.8Hz), 7.92(1H, d, J=8.4Hz), 8.13(1H, dd, J=1.7
and 8.4Hz). = ' '

mp : 153.5—158.0°C.

Production of ethyl 4-nitro-3-[N-[4-(trifluoromethyl)benzyl]-
acetylaminobenzoate

' In the same manner as in. Product:.on Example 14, 1.52 g of
~ ethyl 4-nitro-3-[N-[4-(trifluoromethyl)-benzyl jacetylamino-
benzoate were formed from 1.50 g of ethyl 3-acetylamino-4-
nitrobenzoate and 1.71 g of 4-(trifluoromethyl )benzyl bromide.

Properties of the compound: |



! B-NMR(CDCl 5, &) : 1.36(3H, t, J=7.1Hz), 1.91(3H, s), 4.32-
4.43(2H, m), 4.42(1H, d, J=14.6Hz), 5.33(1H, d, J=14.6Hz),
7.30(2H, d, J=8.1Hz), 7.54(2H, d, J=8.1Hz), 7.61(1H, d, J=1.8Hz),
7.96(1H, d, J=8.4Hz), 8.12(1H, dd, J=1.8 and 8.4Hz).
’ . le 17 _

Production of 2-cyanobenzyl 3-[N-(2-cyanobenzyl)acetylamino]-4-
nitrobenzoate ' | |

A solution of 1.50 g of 3—acetylam1no-4-n:.trobenzo:.c ac:.d
in 10 m1 of N,N-dimethylformamide was added dropwise to a slurry
of 0.802 g of 60 % sodium hydride and 10 ml of N,-N-
dimethylformamide at room temperature, and the mixture was
stirred for 30 minutes. Subsequently, a solution of 3.93 g of 2-
cyanobenzyl bromide in 10 ml of N,N-dimethylformamide was added
dropwise thereto, and the mixture was stirred for 30 minutes.
Ethyl acetate was poured into the reaction solution, and the
crystals precipitated were separated through filtration. The
crystals obtained were washed with ethyl acetate, and were
further dissolved in chloroform. The filtrate from which the
solid component was removed was concentrated to give 1.96 g of
yellow érystals of 2-cyanobenzyl 3-[N-(2-cyanobenzyl)acetyl-
amino] -4-n1trobenzoate . ' '

Propert:.es of the compound:
1n-mz(cnch, d) : 1.92(3H, 8), 4. 92(13, d, J=4.8Hz), 5.24(2H, d,
J=4.9Hz), 5.44(2H, dd, J=7.9 and 2.9Hz), 7.36(1H, t, J=7.5Hz),
7.47(18H, d, J=7.7Hz), 7.52(1H, t, J=7.7Hz), 7.56-7.62(2H, m),
7.63-7.71(2H, m), 7.76(1H, d, J=7.8Hz), 7.80(1H, d, J=1.7Hz),
7.99(1H, 4, J=8.4Hz), 8.25(1H, dd, J=8.4 and 1.8Hz).

. _
Production of ethyl 4-amino-3-(N-i-propylbutyrylamino)benzoate

A solution of 2.00 g of ethyl 3-butyrylamino-4-
nitrobenzoate in 10 ml of 'N,N—dimethylfomamide was added
dropwise to a slurry of 0.428 g' of 60% sodium hydride and 10_' ml
of N,N-dimethylformamide at room temperature, and the mixture
was stirred for 30 minutes. A solution of 1.46 g of isopropyl
jodide in 10 ml of N,N-dimethylformamide was then added dropwise
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thereto, and the mixture was stirred at 100°C for 5 days. The
reaction solution was pbured ‘into a mixed solution of 80 g of
dilute hydrochloric acid and 80 g of ethyl acetate for
separation. The resulting organic layer was washed with 50 g of
water, and was then concentrated under reduced pressure. The
residue was purified through silica-gel column chromatography
(eluent: a mixture of hexane and ethyl acetate at a ratio of
4:1) to obtain 0.260 g of crude ethyl 4-nitro-3-(N-i-
propylbutyrylamino)benzoate. Subsequently, 3 ml of ethanol and 2
ml of acetic acid were added to 0.260 g of ethyl 4-nitro-3-(N-i-
propylbutyrylamino)benzoate at room temperature, and 0.519 g of
reduced iron were further added thereto. The mixture was heat-
refluxed for 4 hours. The solid material was removed using a
filtration aid, and the filtrate -was concentrated. The residue
were added 30 ml of ethyl acetate and 30 ml of dilute
hydrochloric acid for separation. The organic layer was washed
with 30 ml of water; and was then concentrated under reduced
pressure. The residue was pﬁrified through preparative thin-
layer silica-gel chromatography (developing eluent: a mixture of
hexane and ethyl acetate at a ratio of 1:1) to give 0.06 g of
ethyl 4-amino-3-(N—i-propylbutyrylamino)benzoate. '

Properties of the compound: '
lH-NMR(CDCl;, 0 ) : 0.82(3H, t, J=7.4Hz), 1.01(3H, d, J=6.9Hz),
1.24(3H, d,-J=6.6Hz), 1.38(3H, t, J=7.0Hz), 1.54-1.62(2H, m),
1.87-2.04(28, m), 4.34(2H, q, J=7.0Hz), 4.45(2H, s8), 4.88-
4.96(1H, m), 6.78(1H, d, J=8.4Hz), 7.64(1H, d, J=1.9Hz), 7.87(1H,
dd, J=8.4 and 1.9Hz). '
Producti vle 19 . |
Production of ethyl 3-nitro-4-phenylacetylaminobenzoate

In the same manner as in Production example 12, 6.00 g of
ethyl 3-nitro-4-phenylacetylaminobenzoate were formed from 4.04
g of ethyl 4-amino-3-nitrobenzoate and 3.74 g of phenylacetyl
chloride. :
Broduction Example 20

Production of N-benzenesulfonyl-3-amino-4-nitrobenzamide
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N,N'-carbonyldiimidazole (28.9 g) was added to a solution

of 20 0 g of 3-acetylam1no-4-n:.trobenzou: acid in 300 ml of N,N-
dmethylformam:.de, ~and the mixture was - stirred at. room
temperature for 1 hour. Further; 28.00 g of benzenesulfonamide
‘and 27.16 g of diazabicycloundecene were added thereto, and the
mixture was stirred at 100 °C_ "for 4 days. The solvent was
distilled off under reduced pressure. Chloroform and a 10 %
sodium hydroxide aqueous solution were added to the residue, and
the mixture was vigorouly stirred. The aqueous layer was
neutralized with 10 % hydrochloric acid, and the mixture was -
vigorously stirred with the addition of chloroform. The crystals
precipitated were separated through filtration, and were dried
to 14.4 g of N-benzenesulfonyl-3-amino-4-nitrobenzamide.

Properties of the compound:

!H-NMR(DMSO-d6, 0) : 6.93(1H, d4d, J=1.8 and 9.0Hz), 7.43(1H, d,
J=1.8Hz), 7.52(2H, br s), 7.65(2H, t, J=7.5Hz), "7.74(13, t,
J=7.5Hz), 7.98-7.82(3H, m), 12.74(1H, s).

Production Example 21 .

Production of N-benzenesulfonyl-3-(biphenyl-4-ylmethylamino)-4-
nitrobenzamide potassium salt

A solution of 10.0 g of N-benzenesulfonyl-3-amino-4-
nitrobenzamide in 150 ml of m_ethanol were added 56.5 g of a 20%
potassium hydrogencarbonate aqueous solution and 11.5 g of 4-
bromomethylb:.phenyl, and the mixture was. stirred at 70°C for 3
hours. The mixture was cooled, and the crysi:als precipitated
were collected through filtration, and were dried to give 4.27 g
of N-benzenesulfonyl-3-(biphenyl-4-ylmethylamino) -4-nitro-
benzamide potassium salt. _

Properties of the compound: _ _
|H-NMR(DMSO-d6, 6) : 4.65(2H, d, J=5.8Hz), 7.19(1H, d, J=8.9Hz),
7.33-7.42(4H, m), 7.57-7.71(4H, m), 7.75-7.81(2H, m), 8.02(1H, 4,
J=8.98Bz), 8.61(1H, br t).

IR(Nujol) : 1598cm™!.
Production Example 22
Production of N-benzenesulfonyl_—4-amino-3-(biphenf’l-4-y1methy1-—
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amino)benzamide potassium salt _ _

Five-percent palladium on  carbon (0.64 "g.j) was added to a
mixture containing 4.27 g of N-benzenesulfonyl-3-(biphenyl-4-
ylmethylamino)-4-nitrobenzé_mide potassium salt , 10.7 g of a 20%
ﬁotassium hydrogencarbohate’ agqueous solution ‘and 200 ml of
methanol, and the mixture was _st:i.rred' in a hydrogen atmosphere
at 35°C for 14 hours. The crytals ‘precipitated were dissolved
in 400 ml of a mixed solution of acetone and water (at a ratio
of 5:2). The solid material was separated through filtration.
The filtrate was concéntrated, and the crystals precipitated
were separated through filtration, and were dried to give 3.15 g
of N-benzenesul fonyl-4-amino-3-(biphenyl-4-ylmethylamino)-
benzamide potassium salt.

Properties of the compound:
1H-NMR(DMSO-d6, 0) : 4.31(2H, d, J=5.7Hz), 4.85(2H, s), 4.91(1H,
br t, J=5.7Hz), 6.45(1H, d, J=7.9Hz), 7.07(1H, s), 7.13(1H, 4,
J=7.9Hz), 7.29-7.36(4H, m), __7.43-7.47(411,_ m), 7.60(2H, 4,
J=8.1Hz), 7.65(2H, d, J=7.6Hz), 7.73-7.76(2H, m).

IR(Nujol) : 1574cm!. |
Production Example 23
Production of N-(2-pyridylmethyl)-4-acetylamino-3-nitrobenzamide

Oxalyl chloride (1.25 g) was added dropwise to a solution
of 1.00 g of 4-acetylamino-3-nitrobenzoic acid and 0.20" g of
N,N-dimethy];:formamide in 15 ml of methylene chloride while being
cooled with ice. The 'mix'ture was further stirred at room
temperature for 1 hour. The reaction solution was concentrated,
and diisopropyl ether was added thereto for crystallization. The
crystals were added to a solution of 0.483 g of 2-
aminomethylpyridine and 0.35 g of triethylamine in 15 ml of
methylene chloride. After the mixture was stir_red at room
temperature for 1 hour, the organic layer was washed twice with
water (100 ml x 2) and then with 100 ml of _'a sodium
hydrogencarbonate agqueous olution. The organic layer was
concentrated to give 0.99 g of N-(2-pyridylmethyl)-4-
acetylamino-3-nitrobenzamide. | )
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Properties of the compoiuid: }
1H_NMR(CDCla, 6) : 2.33(3H, s), 4.76(2H, d, J=4.8Hz), 7.25(1H,
dd, J=5.0 and 7.2Hz), 7.34(1H, 4, J=7.9Hz), 7.71(1H, dt, J=1.8
and 7.8Hz), 7.84(1H, s), 8.14(1H, dd, J=2.1 and 8.8Hz), 8.58(1H,
d, J=4.9Hz), 8.77(1H, d, J=2.1Hz), 8.90(1H, d, J=8.0Hz),
10.47(1H, s). ‘ -
producti E le 24 |
Production of N-(2-pyridy1_methy],)-4-acetylamino-;—antinobénzamide _

: Five-percent palladium on carbon (2.53 g) was added to a
solution .6f 10.0 g of N—_ ('2-pyridy1methyl)-_4-acety.lamino-3-
nitrobenzamide in 150 'ml of methanol, and  the mixture was
‘stirred in a hydrogen atmbsphere at 60°C for 15 hours. The solid
material was separated through filtration, and the filtrate was
concentrated. -The resulting residue was purified through silica-
gél- column chromatography (eluent: - a mixture of ethyl acetate
and methanol at a ratio of 7:3) to give 8.02 g of N—(Z-
pyrldylmethyl )-4-acetylamino-3-aminobenzamide.

Properties of the compound:
'H-NMR(DMSO-d6, &) : 2.06(3H, s), 4.52(2H, d, J=5.9Hz), 5.09(2H,
s), 7.10(18B, dd, J=1.9 and 8.2HzZ), 7.22-7.30(3H, m), 7.38(1H, d,
J=8.2Hz), 7.75(1H, dt, J=1.7 and 7.6Hz), 8.50(1H, d, J=4.6Hz),
_8.84(13, t, J=5.8Hz), 9.19(1H, s).
Production of N-(2-pyr1dy1methy1)-4-acety1am:|.no-3—(4-benzyloxy-
: benzylam.mo )benzamide '

A solution of 0.80 g of N-(Z-pyrldylmethyl)-4-acety1am:|.no-
‘3-aminobenzamide in 10 ml of N,N-dimethylformamide were added
1.31 g of 4-benzyloxybenzyl chloride and 1.18 g of sodium
hydrogencarbonate, and the mixture was stirred at 90°C for 2
“hours. Chloroform and water were added to the reaction solution,
and the chloroform extraction was conducted. The organic layer
was washed with water', concentrated, and purified through
silica-gel column chromatography to give 0.434 g of N-(2-
pyridylmethyl) -4-a'cety1amino-3- (4-benzyloxybenzylamino)benzamide.

| Properties of the compound:
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I§-NMR(DMSO-d6, O ) : 2.07(3H, s), 4.30(2H, d, J=5.6Hz), 4.51(2H,
d, J=5.98z), 5.07(2H, s), 5.68(1H, t, J=5.6Hz), 6.97(2H, d,
J=8.6Hz), 7.14(2H, m), 7.25(2H, dd, J=3.4 and 7.4Hz), 7.32(4H, t,
' 7.58z), 7.38(2EH, t, J=7.1Hz), 7.44(2H, 4, J=7.2BHz), 7.72(1H, dt,
J=1.8 and 7;7nz), 8.49(1H, dd, J=1.9 and 5.'3nz), 8.89(1H, t,
J=5.98z), 9.28(1H, 8). '

Production @~ of N-(Z-pyrldylmethyl)-4-acety1am1no-3-(3 §-
methylened:.oxybenzylamlno)benzam:.de :

- A solution of 0.80 g of N—(2-pyr1dy1methy1)-4-acety1am1no-
 3-aminobenzamide in 10ml1 of ‘N,N-dimethylformamide were 'added
0.962 g of 3,4-methylened:|.oxybenzyl chloride and 0.710 g of
sodium hydrogencarbonate, and the mixture v'las- stirred at 80°C for
4 hours. Chloroform and water were added to the reaction
solution, and the chloroform extraction was - conducted. The
organic layer was washed with water, concentrated, and purified
through silica-gel column "chroma’tography (eluent: a mixture of
ethyl acetate and methanol at a ratio of 9:1) to give 0.49 g of
N-(2-pyridylmethyl)-4 -acetylam1no-3- (3 4-methy1enedloxybenzy1-
amino)benzamide. ' :

Properties of the compound:
! H-NMR(DMSO-d6, O ) : 2.08(3H, s), 4.29(2H, s),' 4.52(20, d,
J=5.9Hz), 5.27(1H, s), 5.97(2H, s), 6.84-6.88(2H, m), 6.96(1H,
's), 7.10(iH, d, J=1.3Hz), 7.13(1H, dd, J=1.6 and 8.2Hz), 7.25-
7.32(3H, m), 7.76(1H, dt, J=1.2 and 7.6Hz), 8.51(1H, d, J=4.8Hz),
8.90(1H, t, J=5.8Hz), 9.28(1H, s).
production E le 27
Production  of N-(2-pyridylmethyl)-4-acetylamino-3-[ 4-;( 1,2,3-
thiadiazol-4-~yl)benzylamino]benzamide | |

A solution of 0. 800 g of N-(Z-pyr1dylmethy1)-4-
acetylam1no-3-am:.nobenzanu.de in 10 ml of methanol were added
1.08 g of 4-(4-bromomethy1_phenyl) -1,2,3-thiadiazole and 0.710 g
of sodium hydrogencarbonate, and the mixture was. stirred at 70°C
for 1 hour. The feaction solution was cdncentra—ted, and was

'purified through silica-gel column chromatography " (eluent: a
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" mixture of ethyl acetate and methanol at a ratio of 9:1) to give 
0.830 g of -.NA(Z-pyridylmethyl)-47acety1amino-3-[4—(1,2,3—
thiadiazol-4-yl)benzylamino]benzamide
- Properties of the compound: o _

1g_NMR(CDCls, 6) : 2.11(3H, s), 4.43-5.56(2H, m), 5.92(1H, t,
J=5.98z), 7.51(1H, d, J=1.4Hz), 7.15(1H, dd, J=1.6 and 8.1Hz),
7.22(2H, dd, J=1.9 and 8.1Hz), 7.33(1H, 4, J=8. lnz), 7.57(2H, 4,
~ J=8.1Hz), 7.69(1H, dt, J=1.8-apd 7.7Hz), 8.09(2H, d, J=8.2HzZ),
8.47(1H, dd, J=1.9 and 5.2nz),]a;89(1n, t, J=5.9Hz), 9.34(1H, s8),
9.58(1H, s). - o '
Production Example 28 A
Production of N-benzenésuifony1-4#acety1amino—3-nitrbbénzamide

N,N'-~-carbonyldiimidazole (14.45 g) was added to a solution
of 10.00 g of 4-acetylamino-3-nitrobenzoic acid in 300 ml of
N,N-dimethylformamide, and the mixture was stirred at room
temperature  for 1  hour. ', Subsequently, 14.03 g of

- benzenesulfonamide and 13.58 g of diazabicycloundecene were

added thereto, and the mixture was stirred at 100°C for 72 hours.
The reaction mixture was separated with the addition of
chloroform and water. The organic layer was then concentrated,
and the resulting residue was purified through silica-gel column
chromatography (eluent: a mixture of ethyl acetate and methanol
at a ratio of 4:1) to give 12.67 g of N-benzenesulfonyl-4-
acetylamlno-s-n1trohenzam1de.
Properties of the compound:
!H-NMR(DMSO-d6, &) : 2.08(3H, s), 7.39-7. 47(3H, m), 7 65(1H, d,
J=8.5Hz), 7.84(2H, dd, J=1.4 and 7.7Hz), 8. 11(1H, dd, J=1.9 and
' 8.4Hz), 8.38(1H, d, J=1.9Hz), 10.34(1H, s).
Production Example 29 _
Production of N-benzenesulfonyl-4-acetylamino-3-aminobenzamide
N—benzenesulfony1-4-acetylamino—3-nitrobenzamide (12.67 q)
was dissolved in 200 ml of methanol and 30 ml of water,'and 7.59
g of potassium hydrogencarbonate were further added the:eto. The
mixture was hydrogenated in a ﬁydrogen atmosphere using 2.53 g.'
of 5% palladium on carbon as catalyst at 40°C for 24 hours. The
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solid material was separated “through filtration, and the
filtrate was concentrated. The resulting residue was purified
through silica-gel column chromatography (eluent: a mixture of
ethyl acetate and methanol at a ratio of 4:1) to give 6.72 g of
N-benzenesulfonyl-4-acetylamino-3-aminobenzamide.

Properties of the compound"
'H-NMR(DMSO-d6, &) : 2.06(3H, s), 7.07(1H, dd, J=1. 8 and 8. 3Hz),
7.17(1H, 4, J=1.8Hz), 7.44(1H, d, J=8.3Hz), 7.61(2H, t), 7.68(1H,
t), 7.96(2H, d, J=7.5Hz), 9.19(1E, s). - -
IR(Nujol) : 1682cm™!.
Production Example 30
Production of N-benzenesulfonyl-4-acetylamino-3-(2-nitrobenzyl-
amino)benzamide

In the same manner as in Production lxample 32, 0.79 g of
N—benzenesulfony1-4-acetylam1no-3 -(2-nitrobenzylamino)benzamide
were formed from 0.60 g of = N-benzenesulfonyl-4-acetylamino-3-
aminobenzamide and 0.52 g'of 2-nitrobenzyl bromide.

Properties of the compound : | '
1H_NMR(DMSO-d6, 6) : 2.08(3H, sj, 4.72(2H, 4, J=5.0Hz), 5L92(lﬂ,
s), 6.86(1H, s), 7.13(1H, d, J=8.1Hz), 7.31(1H, d, J=8.0Hz),
7.49-7.58(3H, m), 7.60(2H, d, J=7.6Hz), 7.66(1H, t, J=7.4Hz),
7.86(2H, d, J=7.7Hz), 8.11(1H, d, J=8.3Hz), 9.37(1H, 8).
Production Example 31 -
_Productioﬁ + of N-benzenesulfbny1-4-acetylamino-3-benzYlamino—
benzamide

In the same manner as in Production Example 32, 0.38 g of
N-benzenesulfbny1—4-acetylamino-3-benzylaminobenzamide were
formed from 0.60 g of N-benzenesulfonyl-4-acetylamino-3-
aminobenzamide and 0.47 g of benzyl bromide.

Properties of the compound:
! g-nMr ( DMSO-d6, 6 ) : 2.07 (3H, s), 4.35(2H, d, J=5.5Hz),
5.73(1H, s), 7.06(1H, s), 7.14(1H, d, J=8.3Hz), 7.21-7.28(2H, m),
7.32(2H, t, J=7.38z), 7.37(2H, d, J=7.6Hz), 7.53(2H, t, J=7.4Hz),
7.59(1H, t, J=7.0Hz), 7.88(2H, d, J=7.7Hz), 9.29(1H, s),
12.34(1H, s) :
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Production of N-benzenesulfony1-4-acety1amino-3-(2,4—dif1u6ro-
benzylamino)benzamide

A solution of 7ml of methanol containing 0.60 g of N-
benzgnesulfony1-4-acetylam:l.no-3-am.nobenzamlde, 0.656 g of 2,4~
difluorobenzyl bromide an§ - 0.423 g of potassium
hydrogencarbonate was stirred at 60°C for 1 hour. The reaction
solution was concentrated, and the residue was purified through
silica—gel column chromatography (eluent: a mixture of ethyl
acetate and methanol at a ratio of 9:1) to give 0.370 g of N-
benzenesulfonyl-4-acetylamino-3-(2,4-difluorobenzylamino)-
benzamide. .

Properties of the compound: _

'H-NMR (DMSO-d6, §) : 2. 05(33, s), 4.34(28, d, J=5.5Hz), 5 60(1H,
s), 7.02(1H, t, J=8.0Hz), 7.06(1H, s), 7.16-7.27(3H, m), 7.38-
7.51(4H, m), 7.82(2H, d, J=7.2Hz), 9.27(1H, s), 12.35(1H, s)
Production of N-benzenesulfonyl-4-acetylamino-3-(4-nitrobenzyl-
amino)benzamide .

In the same manner as in Production Example 32, 0.52 g of
N-benzenesulfonyl-4-acetylamino-3-(4-nitrobenzylamino)benzamide
were formed from 0.50 g of N-benzenesulfonyl-4-acetylamino-3-
aminobenzamide and 0.436 g of 4-nitrobenzyl bromide.

Properties of the compound:

'H-NMR(DMSO-d6, 0) : 2.09(3H, s), 4.54(2H, d, J=5.0Hz), 6.10(1H,
s), 6.89(1H, d, J=1.8Hz), 7.14(1H, dd, J=1.8 and 8.2Hz), 7.39(1H,
4, J=8.2Hz), 7.58-7.65(4H, m), 7.68(1H, t, J=7. 6Hz), 7.92(2H, d4ad,
J=1.4 and 7.4Hz), 8.20(2H, d, J=8.7Hz), 9.36(1H, s), 12.28(1H,

s).
Broduction Example 34 _
Production of 'N—benzenesulfony1e4-aCety1amino-3-[4—(1,2,3-'

thiadiazol-4-yl)benzylamino}benzamide _

In the same manner as in Production Exémple 32, 0.38 g of
N-benzenésulfonyl-4—acetylamino—3- [4-(1,2,3-thiadiazol-4-
yl)benzylamino]benzamide were formed from 0.50 g of N-
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'benzenesulfonyl-4-acetylam.no-3-am1nobenzam1de and 0.45 g of 4-
( 4-bromomethy1phenyl )-1,2,3-thiadiazole.

Properties of the compound:
lH-lsll&iR(DMso-dG, 0) : 2.10(3H, s), 4.46(2H, d, J=5. 3Hz). 5. 96(1n,
s), 7.03(1H, s), 7.14(1H, dd, J=1.7 and 8.2Hz), 7.40(1H, d,
J=8.0Hz), 7.52-7.61(4H, m), 7.65(1H, ¢, J=7.182), 7.93(2H, 4,
J=7.6Hz), 8.10(2H, d, J=8.2Hz), 9.35(1B, s), 9.58(1H, s),
12.31(1H, s) ' '
Production Example 35
Production of ethyl. 3-amino-2-nitrobe'nzoate

A mixture of 20.2 g of 3;acetylamino-2’-nitrobenzoic acid,
11.4 g of 97% sulfuric acid and 300 ml of ethanol was stirred
for 23 hours _while being heat-refluxed. One-hundred milliliters
of ethanol were distilled off under reduced pressure, and the
residue was cooled to room temperature. Subsequently, the
reaction solution was poui‘ed into 200 ml of ice water containing
" 19.5 g of sodium hydrogencarbonate. The crystals precipitated
were separated through fiitration . and wéte washed with water.
Further, these crystals were dispets.ed in 30 ml1 of a mixed
solution of ethyl acetate and hexane at a ratio of 1:2. The
crystals were separated through filtration, washed with hexane,
and then dried to give 18.0 g of ethyl 3-amino-2-nitrobenzoate.
_ Properties of the compound.
1H-NMR(CDCl,, O0) : 1.39(3H, t, J=7.1Hz), 4.37(2H, q, J=7.1Hz),
6.41(2H, br s), 6.83(1H, 4, J=8.7Hz), B8.00(1H, dd, J=1.8 and
8.7Hz), 8.85(1H, d, J=1.8Hz)
Production Example 36
Production of ethyl 3-acety_lainino-Z-nitrobenzoate

Acetyl chloride (13 ml) was added dropwise to a solution
of 2.98 g of ethyl 3-amino-2-nitrobenzoate and 20 ml of N,N-
dimethylaniliné in an ice bath. The mixture was stirred at room
temperature for 48 hours. The reaction solution was acidified
with 10% hydrochloric acid, and was extracted twice with ethyl
acetate. The organic layer was washed three times with water.
The solvent was distilled off under reduced pressure, and the
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' resulting residue was crystallized with hexane. The crystals
were sebarated through filtretion, washed with hexane, and dried
to give 3.30 g of ethyl '3-acetjrlamino-z-nitrobenzoate.

Properties of the compoimd: , _
! B-NMR(CDC1 3 , O ) : 1.42(3H, t), 2.33(3H, s), 4.42(2H, q),
8.27(1H, dd, J=1.9 and 8. 9Hz), 8.89(1H, d, J=1.9Hz), 8. 91(13, d,

=8.9Hz), 10.54(1H, br s)

Production of ethyl 4—acetylamino-s-aminohenzoate

A mixture of 149.4 g of ethyl 3-acetylamino-2-
n:.trohenzoate, 14.99 of 5% pallad:.um on carbon and 1,500 ml of
ethanol was stirred in a hydrogen atmosphere for 15 hours. The
' solid material was separated though filtration, and the filtrate
was concentrated. The resulting residue was dissolved in a small
amount of ethanol, 'and diisopropyl ether was added thereto. The
crystals precipitated were separated threugh filtration, and
were dried to give 114.4 g of ethyl -acetylam1no-3-'
aminobenzoate. ' S '

Properties of the compound:
! H-NMR(DMSO-d6, & ) : 1.27(3H, ' t), 2.05(3H, s), 4.23(2H, q),
5.19(2H, s), 7.13(1H, d, J=8.28Hz), 7.35(1H, s), 7.47(1H, d,
J=8.2Hz), 9.19(1H, s)
Example 24 ' :
8ynthes:i.s . of 1-(Zechlorobenzyl)-6-ethoxycarbonyl—2-methyl-
benzimidazole (92) _
' Twenty milliliters of ethanol, 11 ml of acetic acid and
'3.07 g of reduced iron were added to 2.07 g of ethyl 3-[N-(2-
chlorohenzyl)acetylamino]-4-nitrobenzoate, and the mixture was
refluxed for 4 hours. The solid material was separated through
filtration, and was washed with ethanol. The filtrate was
concentrated, and a sodium hydrogencarbonate agueous solution
was added to the res:.due. The mixture was extracted with ethyl
acetate. The organic layer was dried, and the solvent was then
distilled off under reduced pressure. The residue was purified
through silica-gel column chromatography (eluent: a mixture of



100

* hexane and .ethyl acetate at a ratio of from 100/0 to 70:30) to
give 1.46 g of 1-(2~¢hlorobenzyl )-6-ethoxycarbonyl-2-
methylbenzimidazole (92). | - .

‘Properties of Compound (92): .

‘H-NMR(CDCla, &) : 1.39(3H, t, J=7.1Hz), 2.57(3H, 8), 4. 37(2H, q,
J=7.1Hz), 5.46(2H, s), 6.41(18, d, J=7.8Hz), 7.10(1H, t,
J=7.88z), 7.25(1H, t), 7.47(1H, d, J=8.0Hz), 7.75(1H, d,
J=8.4Hz), 7.94(1H, s), 8.00(1H, dd, J=1.5 and 8.4Hz) ’
Synthesis = of 6-ethoxycarbo_ny1—1-methy1—2-n-propylbenzimidazole
(93) B | |

In the same manner as in Production Example 14, 1.00 g of
crude ‘ethyl 3-(N-methy1butyry1amiho)-4-nitr6benzoate © was
obtained from 1.00 g of ethyl 3-butyrylamino-4-nitrobenzoate and
0.843 g of methyl iodide. | Subsequently, 0.56 .g of 6-
_ethoxycarbonyl—1-methyl—z-n—propylbenzm:.dazole (93) were formed
-in the same manner as in. Example 24. |

Properties of Compound (93):

'H-NMR(CDCl,, 6 ) : 1.08(3H, t, J=7.4Hz), 1.43(3H, t, J=7.0Hz),
1.89-1.97(26, m), 2.89(2H, t, J=7.7Hz), 3.79(3H, s), 4.38-
4.44(2H, m), 7.71(1H, d, J=8.4Hz), 7.96(1H, dd, J=8.4 and
1.58z, ), 8.05(1H, d, J=1.4Hz) o
ExamplsLZ.& ' :

Synthesis of l-n-butyl-ﬁ—ethoxycarbonyl-z-n-propylbenzm:.dazole
(94)

A solution of 1.86 g of ethyl 3-butyrylamino-4-
nitrobenzoate in 10 ml of N,N-dimethylformamide was added
dropwise to é slurry of 0.428 g of 60% sodium hydride and 10 ml
of N,N-dimethylformamide at room temperature, and the mixture
was stirred at room temperature for 30 minutes. Subsequently, a
solution of 1.97 g of n-butyl iodide in 10 ml of N,N-
dimethylformamide was added dropwise thereto, and the mixture
was heated at 50°C for 13 hours. The reaction solution was
poured into a mixed solution of 70 g of dilute hydrochloric acid
and 70 g of ethyl acetate for extraction. The resulting organic
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' layer was washed twice with wafer, dried, and then concentrated
under reduced pressure to obtain 2.59 g of crude ethyl 3-(N-n-
butylbutyrylamino);4-nitrqbenzoate; Then, 0.81 g of 1-n-butyl-6-
ethoxycarbonyl-z-n—propylbenzimidazole (94) were formed in the
‘same ‘manner as in Example 24; | ' ’

Properties of Compound (94): _ o
'H-NMR(CDCl;, &) : 0.98(3H, t, J=7.4Hz), 1.08(3H, t, J=7.4Hz),
1.43(3H, t, J=7.1Hz), 1.75-1.83(2H, m), 1.91-1.98(2H, m),
2.88(2H, t, J=7.6Hz), 4.15(2H, t, J=7.5Hz), 4.42(2H, q, J=7.2Hz),
'7.73(1H, d, J=8.4Hz), 7.96(1H, dd,'J=8.5 and 1.5Hz), 8.06(1H, d,
J=1.4Hz) o | |
Example 27
Synthesis of 1-(3-chlorobénzyl)-6-ethoxycarbony1-2-n-propyl-
benzimidazole (95) _ _

In the same manner as in Production'Exampie 14, crude
'ethyl 3-[N-(3-chlorobenzyl )butyrylamino]-4~nitrobenzoate was
"obtained from 1.86 g of ethyl 3-butyry1amiho—4-nitrobenzoate and .
1.64 g of 3-chlorobenzyl bromide. This compound was converted to
1-(3-chlorobenzyl)-6-ethoxycarbonyl-2-n-propylbenzimidazole
[(95), 0.57 g] in the same manner as in Example 24 without being
purified. - | |

Properties of Compound (95):
'H-NMR(CDCl,, 6) : 1.02(3H, t, J=7.4Hz), 1.39(3H, t, J=7.1Hz),
1.85-1.92(2H; m), 2.80(2H, t, J=7.5Hz), 4.38(2H, g, -J=7.1Hz),
5.37(2H, s), 6.86(1H, d, J=7.4Hz),. 7.04(1H, s), 7.21-7.29(2H, m),
7.77(1H, d, J=8.4Hz), 7.96(1H, d, J=1.2Hz), 7.99(1H, dd, J=8.5
and 1.5Hz2) | ' -

Example 28 _ _

Synthesis of 1—benzy1-6-e£hoxycarbonyl-2-neprdpylhenzimidazole
(96) | | | | | |
In the same manner as in Production Example 14, ethyl 3-
[N-benzylbutyrylamino]-4-nitrobenzoate was obtained from 1.86 g
of ethyl 3-butyrylamino-4-nitrobenzoate and 1.36 g of benzyl
bromide. This = compound ‘'was = converted to 1-benzyl-6-
éthoxycarbonyl—z—n-propylbenzimidazole [(96), 0.97 g] in the
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same manner as in Example 24 w1thout being purlfled.-

.~ Properties of Compound (96) c
'H-NMR(CDCly, &) : 1.01(3H, t, J=7.4Hz), '1.39(3H, t, J=7.1Hz),
1.83-1.91(2H, m), 2.81(23,' t, J=7.5Hz), 4.37(2H, g, J=7.1Hz),
5.40(2H, s), 7}03(1H;-d, J=6.4HZ);57.28-7.33(3H, m), 7.76(1H, d,
' J=8.4Hz), 7.98(1H, ad, J=8.4 and 1.2Hz), s.ooun, s)

Example 29 : : _
Synthesis . of 1-(4-chlorobenzyl)-6-ethoxycarbonyl-2-n-propy1- |
henzlmldazole (97) - _ : :

In the same manner as in Productlon Example 14, ethyl 3-
[N—(4-chlorobenzy1)butyrylamlno]-4-n1trobenzoate - was - obtalned -
from 1.86 g of ethyl 3—butyrylam1no-4-nltrobenzoate and 1.64 g
of 4-chlorobenzyl bromide. This compound was converted to 1-(4-
chlorobenzyl)-6-ethoxycarbony1-2—n—propylbenzimidaéole _ [(97),
1.06 g] in the same manner as in Example 24 without being

Propertles of COmpound (97) o :
'H-NMR(CDCl,, &) : 1.02(3H, t, J=7.4Hz), 1.39(3H, t, J=7.1Hz),
1.83-1.92(2H, m), 2.80(2H, t, J=7.8Hz), 4.38(2H, q, J=7.5Hz),
5.36(2H, s), 6.96(2H, d, J=8.2Hz), 7.29(2H, d, J=8.3Hz), 7.76(1H,
'd, J=8.4Hz), 7.96(1H, d, J=1.2Hz), 7.99(1H, dd, J=8.3 and 1.2Hz)
. Example 30
Synthesis of -ethoxycarbonyl-z-methyl-1 -[2- (trlfluoromethyl)—
benzyl]ben21m1dazole (98) . _ _
. In the same manner as in Example 24, 1.32 g of 6-
ethoxycarbonyl-2-methyl-1-[2~(trifluoromethyl)benzyl]- "
benzimidazole (98) were formed from 1.82 g of ethyl 4-nitro-3-
[N-[2~ (trlfluoromethyl)benzyl]acetylamlno]benzoate.

Properties of Compound (98):
'H-NMR(CDC1;, &) : 1.38(3H, t, J=7.1Hz), 2.53(3H, s), 4.37(2H, q,
J=7.1Hz), 5.58(2H, s), 6.47(1H, d, J=7.7Hz), 7.36(1H, t,
J=7.5Hz), 7.41(1H, t, J=7.5Hz), 7.75-7.97(2H, m), 7.94(1H, d,
J=1.0Hz), 8.02(1H, dd, J=1.6 and 8.6Hz). -
Example 31 ' o _ . _
‘Synthesis of 6-ethocharbony1-2-methyl-l#[4-(trifluoromethyl)-
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'_benzyl]benzlmldazole (99) . _ .

| In the same manner as in Example 24, 1 22 g of 6-

ethoxycarbonyl-z-methyl—l—[4-(tr1fluoromethy1)benzyl]- ' |

‘benzimidazole (99) were formed from 1. 52 g of ethyl 4—n1tro-3-

[N—[4-(trlfluoromethyl)benzyl]acetylamlno]benzoate. I
Properties of Compound (99):

ln-uun(cnc13, 6) : 1.39(3H, t, J=7.1Hz), 2. 58(3H, s), 4. 38(2H, d,

' J=7.1Hz), 5.44(2H, s),  7.15(2H, d, .J=8.2Hz), . 7.59(2H, d,
J=8.2Hz), 7.75(1H, d, J=8.3Hz), 7.97(1H, s), 8.00(1H, dd, J=1.5
and 8.5Hz) N T o : ' '
8ynthesis' of 1-(3, 4-d1chlorobenzy1) 6-ethoxycarbony1-2-methyl-
benzimidazole (100) ' : - _

In the same manner as"in-Prpduction-Examplé 14, ‘-ethyl 3-
[N—(3,4-dich10rbhenzy1)acetylamino]-4-nitrobenzoate was obtained
from 1.50 g of’ethyl'3-acetylamino-4Anitrobénzoate and 1.74 g of
3,4-dichlorobenzyl bromide,"This_compound'was converted to_le:
(3,4adichlorobenzyl)-6-ethoxycarbony142-methylbenzimidazole
[(100), 0.76 g] in the same manner as in Example 24 without
belng purified. | _

Properties of Compound (100)
 1B-NMR(CDCl,, O) : 1.40(3H, t, J—7.1Hz), 2.58(3H, s), 4.39(2H, q,
J=7.2Hz), 5.33(2H, s), 6.84(1H, dd, J=8.4 and 2. 3Hz), 7.16(2H, d,
J=2.0Hz), 7 39(1H, d, J=8.3Hz), 7.74(1H, 4, J=8. 4Hz), 7.96(1H, 4,
J=1.2Hz), 8.00(1H, dd, J=8.4 and 1.5Hz) '

Example 33 '

Synthes1s of 1- (b1pheny1-4-y1methy1) 6-ethoxycarbonyl- 2-methy1-
benzimidazole (101) _ :

' In the same manner as in Production Example 14, 1.44 g of
" crude ethyl 3-[N-biphenyl-4-ylmethyl)acetylamino]-4-nitro-
benzoate were obtained from 1.51 'g of ethyl 3-acetylamino-4-
nitrobenzoate and 1.46 g of 4echlotomethylbipheny1. ISubSequently, 
1.13 g of  1-(biphenyl-4-ylmethyl)-6-ethoxycarbonyl-2-
methylbenzimidazole (101) were formed in thé-samejmanner as in

Example 24.
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Properties of Compound (101):

'H-NMR(CDC1;, 6) : 1.39(3H, t, J=7.1Hz), 2. 62(3H, 8), 4.38(2H, d,
J=7.1Hz), 5.42(2H, s), 7.11(2H, d, J=8.2Hz), 7.34(1H, m),
 7.42(2H, m), 7.54(4H, m), 7.74(1H, d, J=8.4Hz), 7.99(1H, dd,
J=1.5 and 8.4Hz), 8.06(1H, d, J=1.5Hz) - '
Example 34 )

Synthesis of 6-ethoxycatbony1-2-methyl-l-(2-methylbenzy1)--'
benzimidazole (102) L _ o | '

In the same manner as in Production Example 14, ethyl 3-
[N-(2-methylbenzyl)acetylamino}-4-nitrobenzoate was - obtained
from 1.50 g of ethyl 3-acetylamino-4-nitrobenzoate and 1.65 g of
2-methylbenzyl bromide.  This .compound was converted to 6-
ethoxycarbonyl-2-methyl-1-(2-methylbenzyl)benzimidazole ' [(102),
0.81 g] in the same manner -as in Example 24 without being
purified.

Properties of Compound (102). _ :
'H-NMR(CDCl,;, 0) : 1.38(3H, t, J=7.2Hz), 2.43(3H, s), 2.54(3H,
s), 4.36(2H, q, J=7.2Hz), 5.33(2H, s), 6.35(1H, d, J=7.7Hz),
7.03(18, t, J=8.2Hz), 7.18-7.25(2H, m), 7.75(1H, d, J=8.5Hz),
7.91(1H, d, J=1.2Hz), 7.98(1H, dd, J=8.5 and 1.5Hz)

Synthesis" of 6-ethoxycarbonyl-1-(2-methoxybenzyl)-2-methyl-
benzimidazole (103) : '

In the same manner as in Production example 14, crude
ethyl 3~[N-(2-methoxybenzyl)acetylamino]-4-nitrobenzoate was
obtained from 1.16 g of ethyl 3-acetylamino-4-nitrobenzoate and
1.44 g of 2-methoxybenzyl chloride. Subsequently, 1.18 g of 6-
ethoxycarbonyl-1-(2-methoxybenzyl )-2-methylbenzimidazole . (103)
were formed in the same manner as 1n Example 24. '

Properties of Compound (103): . :
'H-NMR(CDC1;, <5) : 1.39(3H, ¢, J—7.2Hz), 2.60(3H, s), 3.90(3H,
s), 4.37(2H, g, J=7.2Hz), 5.36(2H, s), 6.61(1H, d, J=7.4Hz),
6.82(1H, t, J=7.5Hz), 6.92(1H, d, J=8.3Hz), 7.27(1H, m), 7.71(1H,
d, J=8.4Hz), 7.96(1H, dd, J=1.5 and 8.4Hz), 8.03(1H, d, J=1.3Hz).

. Example 36
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Synthesis  of 6-ethoxycarbonyl-1-(4-methoxybenzyl)-2-methyl-
benzimidazole (104) | |

In the same manner as in Production Example 14; crude
ethyl = 3-[N-(4-methoxybenzyl)acetylamino]-4-nitrobenzoate was
obtained from 1.60 g of ethyl 3—acetylaminof4—nitrobenzoate and
1.49 g of 4—ﬁethoxybenzy1 chloride. Subsequently, 1.27 g of 6-
ethoxycarbonyl-1-(4-methoxybenzyl)-2-methylbenzimidazole  (104)
were formed in the same manner as in Example 24.. |

Properties of Compound (104):

'B-NMR(CDC1;,0) : 1.40(3H, t, J=7.1Hz), 2.59(3H, s), 3.77(3H, s),
4.38(2H, q, J=7.1Hz), 5.31(2H, s), 6.84(2H, m), 7.00(2H, m),
7.71(18, 4, J=8.4Hz), 7.97(1H, dd, J=1.4 and 8.4Hz), 8.03(1H, d,
J=1.3Hz) | | - |
Example 37

5yntheSis of 1-[2-(benzenesulfonylmethyl )benzyl ]-6-ethoxy-
carbonyl-2-methylbenzimidazole (105)

In the same manner as in Production Example 14, ethyl 3-
[N-[2~-(benzenesulfonylmethyl )benzyl Jacetylamino]-4-nitrobenzoate
was obtained from 1.00 g of ethyl 3-acetylamino-4-nitrobenzoate
and 1.93 g of 2-(benzenesulfonylmethyl)benzyl bromide. This
compound was converted to 1-[2-benzenesu1fonylﬁethyl)benzyl]-6-.
ethoxycarbonyl-z-methylbehzimidazole [(105), 0.89 g] in the same
manner as in Example 24 without being purified.

Proéerties of Compound (105):

'H-NMR(CDC1,;, 0) : 1.37(3H, t, J=7.1Hz), 2.57(3H, s), 4.36(2H, q,
J=7.1Hz), 4.50(2H, s), 5.60(2H, s), 6.38(1H, d, J=6.7Hz),
6.88(1H, dad, J=1.5 and 7.3Hz), 7.10-7.18(2H, m), 7.57(2H, t,
J=7.6Hz), 7.69-7.78(2H, m), 7.79(1H, dd, J=0.8 and 8.1Hz),
7.92(1H, d, J=1.2Hz), 7.99(1H, dd, J=1.5 and 8.4Hz)

Example 38 : .
synthesis of 1-(2-cyanobenzyl)-6-(2-cyanobenzyloxycarbonyl)-2-
methylbenzimidazole (106) '

In the same manner as in Example 24, 1.75 g of 1-(2-
cyanobenzyl)-6-(2-cyanobenzyloxycarbonyl)-2-methylbenzimidazole
(106) were formed from 3.33 g of 2-cyanobenzy1 3-[N-(2-~
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: cyanobenzyl)acetylamino]54-nittobenzoate.

Properties of Compound (106): .
1g-NMR(CDCl ; , 6 ) : 2.60(3H, s), 5.55(2H, s), 5.60(2H, s),
6.68(1H, d, J=7.3Hz), 7.41-7;48(38,-m), 7.61(2H, m),_7.72(1H, d,
J=7.6Hz), 7.76(1H, d, J=7.6Hz), 7.77(1B, d, J=8.6Hz), 8.02(1H,
s), 8.05(1H, dd, J=8.4 andl.5Hz).

Example 39 :
Synthesis of 1-(hiphenyl—z-ylmethyl)-G-ethoxycarbonyl-z-methyl-
benzimidazole (107) - _

In the same manner as in Production Example 14, ethyl 3-
[N-(biphenyl-2-ylmethyl)acetylamino]-4-nitrobenzoate ' was
obtained froﬁ 1.00 g of ethyl 3-acetylamino-4-nitrobenzoate and
1.47 g of 2-bromomethy1biphenjl. This compound was converted to
1-(biphenyl-2-ylmethyl)-6-ethoxycarbonyl-2-methylbenzimidazole
[(107), 1.31 g] in the same manner as in Example 24 without
being purified. o

Properties of Compound (107):

!g-NMR(CDC1;, &) : 1.41(3H, t, J=7.3Hz), 2.39(3H, s), 4.38(2H, q,
J=7.3Hz), 5.27(2H, s), 6.68(1lH, d, J=7.9Hz), 7.21(1H, dt, J=9.0

and 2.1Hz), 7.32-7.39(4H, m), 7.43(1H, dd, J=7.3 and 1.9Hz),

7.46-7.51(2#H, m), 7.68(1H, d, J=8B.4Hz), 7.87(1H, d, J=1.3Hz),

7.95(1H, dd, J=8.4 and 1.5H

Example 40

Synthesis. :0f 1—benzyl-G—ethoxycarbony1-2émethylbenzimidazole'
(108) | |

In the same manner as in Production Example 14, ethyl 3-
(N-benzylacetylamino)'-4-nitrobenzoate was obtained from 1.00 g
of ethyl 3—acetylamino-4;nitrobenzoate and 1.02 g of benzyl
bromide. This compound was converted to 1-benzy146—
ethoxycarbbnyl-z-methylbenzimidazole [(108), 0.71 g] in the same
manner as in Example'24 without being purified.

Properties of Compound (108):
lH-NMR(CDCl;, O) : 1.39(3H, t, J=7.1Hz), 2.58(3H, s), 4.38(2H, q,
J=7.1Hz), 5.38(2H, s), 7.05(2H, dd, J=8.3 and 1.8Hz), 7.28-
7.33(3H, m), 7.72(1H, d, J=8.4Hz), 7.98(1H, dd, J=8.4 and 1.5Hz),
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' 8.02(1H, d, J=1.2Hz)

Example 41

Synthesis of 1- (4-tert-butylbenzy1)—6-ethoxycarbonyl-z-methyl-
benzimidazole (109) -

In the same manner as in Product:.on Example 14, ethyi 3-
[N- ( 4-tert-butylbenzyl)acetylamino]-4-nitrobenzoate was obtained
from 1.00 g of ethyl 3-acety1am:|.no-4-n:.trobenzoate and 1.35 g of
4-tert-butylbenzyl bromide.  This compound was converted to crude
l1-(4-tert-butylbenzyl) -6-'etho_xy_cai’:bbnyl-z-methylbenz imidazole
[(109), 1.60 g] in the same manner as in Example 24 without
being purified. . B '
Example 42
Synthesis of 6-ethoxycarbony1-2-methy1 =1=( 2-naphthy1methy1)-
benzimidazole (110)

In the same manner as in Production example 14, ethyl 3-
[N-(2-naphthylmethyl)acetylamino] -4—niﬁroben‘z¢_:ate was obtained
from 1.00 g of ethyl 3-acetylamino-4-nitrobenzoate and 1.32 g of
2-naphthylmethyl bromide. This compound was converted to crude
6—éthoxycarhonyl-z-methyl- 1- (2-naphthylmethyl )benzimidazole
[(110), 1.28 g] in the same manner as in Example 24 without
being purified.

Example 43 :
8yn£hesis ~of 1-(biphenyl-4-ylmethyl)-6-ethoxycarbonyl-2-ethyl-
benzimidazole (111) |

In the same manner as in Production Example 14, ethyl 3-
[N— (biphenyl-4-ylmethyl )proplonylamlno ]-4-nitrobenzoate was
obtained from 2.00 g of ethyl 4-nitro-3-propionylaminobenzoate
and 2.28 g of 4-chloromethylbiphenyl. This compound was
converted to l1-(biphenyl-4-ylmethyl )-6~ethoxycarbonyl-2-
ethylbenzimidazole [(111), 2.07 g)] in the same manner as in
. Example 24 without being purified.

Properties of Compound (111):

'H-NMR(CDC1,, &) : 1.39(3H, t, J=7.2Hz), 1.45(3H, t, J=7.5Hz),
2.90(2H, q, J=7.5Hz), 4.38(2H, g, J=7.2Hz), 5.43(2H, s), 7.10(2H,
d, J=8.3Hz), 7.33-7.36(1H, m), 7.43(2H, t, J=7'.4Hz), 7.51-
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7.56(4H, m), 7.79(1R, d, J=8. SHz), 7 80(1H, dd, J-l 5 and 8.4Hz),
8.05(18, d, J=1.3Hz) - |
Synthesis of'_ 1- (2-chlorobenzy1)-5—ethoxycarbonyl-2-methyl-
benzimidazole (112) o

In the same manner as in Production Example 14, ethyl 4-
fN—(2-chlorobenzy1)acetylam;no]—3-n1trobenzoate was obtained
from 3.15 g of ethyl 4—acetylamino-3enitrobenzoate.and 3.85 g of
2-chlorobenzyl bromide. This compound was ‘converted to 1-(2-
chlorobenzyl)-5-ethoxycarbbnyl-zbmethylbenzimidazole f(112),
2.54 g] in the same manner as in Example 24 without being
- purified. | ' | o | '

Properties of Compound (112):
'H-NMR(CDC1,;, O0) : 1.41(3H, t, J=7.1Hz), 2.59(3H, s), 4.40(2H, g,
J=7.1Hz), 5.43(1H, s), 6.43(1H, d, J=7.8Hz), 7.10(1H, t,
J=7.5Hz), 7.19(1H, d, J=8.5Hz), 7.25(1H, m), 7.46(1H, d,
J=8.1Hz), 7.95(1H, dd, J=1.4 and 8.4Hz), 8.47(1H, s). :
Example 45 '
Synthesis of 1-(2,6-dichlorobenzyl)-6-ethoxycarbonyl-2-methyl-
benzimidazole (113)

" In the same manner as in Productlon Example 14, ethyl 3-
[N-(2,6~dichlorobenzyl)acetylamino]-4-nitrobenzoate was obtalned
from 1.50 g of ethyl 3-acetylamino-4-nitrobenzoate and 2.14 g of
2,6-dichlorobenzyl bromide. This compound was converted to 1-
(2,6-dichlorobenzyl)-6-ethoxycarbonyl-2-methylbenzimidazole |
[(113), 0.91 g] in the same manner as in Example 24 without
being purified. ' )

Properties of Compound (113)
'H—~NMR(CDCl,, ) : 1.38(3H, t, J=7.1Hz), 2.64(3H, 8), 4.34(2H,
q, J=7.1Hz2), 5.61(2H, ), 7.30(1H, dd, J=7.6 and 8.5Hz), 7.40(2H,
d, J=8.0Hz), 7.66(1H, d, J=8. 4Hz), 7.87(1H, 4, J=1.1Hz), 7. 91(13,
dd, J=8.4 and 1.5Hz).
Example 46 _
Synthesis of 6-ethoxycarbonyl-2-n—propy1-1-1-propylbenz1m1dazoleJ
(114)
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Two mlllllters of acet:l.c acld were added to 0 06 g of
ethyl 4—am1no-3 - N-J.—propylbutyrylamlno)benzoate,  and - the
mixture was stirred at 90°C for 14 hours. The reaction solution
was concentrated under reduced pressure to give 0.05 g of 6~
ethoxycarbonyl-2-n-propyl- 1-1—propy1benzm1dazole (114) . '

Properties of Compound (114)

'H-NMR(CDCl;, 6) : 1.07(3H, t, J=7. 4Hz), 1.43(3H, t, J=7.0Hz),
1.69(6H, d, J=6.9Hz), 1.85-1_.9,2(2!1, m), 2.9_1(-2!1, t, J=7.7Hz),
4.41(2H, q, J=7.3Hz), 4.67-4.76(1H, m), 7.72(1H, d, J=8.3Hz),
7.94(1H, dd, J=8.7 and 1. snz), 8. 25(13, d, J—l ZHz) | | g
Example 47 - :

Synthesis - of '2-'ben'zy1'-G-ethoxyoarbonyl—l-methylbenzimidazole'
(115) . )
: A solution of 0.924 g of ethyl 4-nitro-3-
phenylacetylaminobenzoate in 10 ml of N,N-dimethylformamide were
added 0.166 g of 60% 'sodiun.\ hydride while being' cooled with ice,
and the mixture  was stir'r'e_d- at room temperature for 1 hour.
" Methyl iodide (0.50 ml) was added thereto, and the resulting
mixture was stirred at room temperature for 1 hour. The reaction
solution was poured into cold 1-N hydrochloric acid, and the
mixture was extracted twice with ethyl acetate. The organic
layer was washed with 1-N hydrochloric acid and then with water,
and was dried. The solvent was distilled off under reduced
pressu‘re.' The residue was purified through silica-gel column
chromatography (developing eluent: a mixture of ethyl acetate
and hexane at a ratio of from 1:10 to 1:4) to obtain 0.510 g of
ethyl 4-nitro-3-[N-(methyl)phenylacetylamino] benzoate. To 0.148
g of this compound were added 2 ml of ethanol , 1 ml of acetic
~acid and 0.240 g of reduced iron, and the mixture was refluxed
for 2 hours. The solid material was separated through filtration. .
The filtrate was concentrated, and was then purified through
preparative thin-layer silica-gel chromatography (eluent. a
mixture of chloroform and ethyl acetate at a ratio of 2: 1) “to
give 0.090 g of 2-benzyl-6-ethoxycarbonyl-1 -methylbenzimidazole
(115). -
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Propert:.es of Compound (115) :
'H-NMR(CDCl;, 6) : 1.41(3H, t, J=7. 18z), 3.63(3H, s), 4.32(2H,

s), 4.40(28, q, J=7.1Hz), 7.21-7.26(3H, m), 7.27-7.32(2H, m),

7.72(1H, 4, J=8.4Hz), 7. 98(13, 'dd, J=1.5 and 8. 4Hz), 8. 03(1H, d,
J=1.3Hz).
Example 48 _
Synthesis' . of _1-(2,4-dichlorobenzy1)-6-etho:§ycarbony1-2-met'hyl-_-.
benzimidazole (116) | o o S - '

A solution of 1.50 g of ethyl 3-acetylamido-4-
nitrobenzoate in 8 ml of N,N-dimethylformamide . was added
dropwise to a slurry of 0.357 g of 60% sodium hydride and 8 ml
-of 'N,N—dimethylformamj.de at room temperature, and the mixture
- was stirred for 30 minutes. Subsequently, a solution of 1.74 g
of 2,4-dichlorobenzyl chloride in 8 ml of N,"N-dimethylformamidé
was added dropwise thereto, and the mixture was stirred for 30
" minutes. The reaction solution was poured into a mixed solution
of 50 g of dilute hydrochloric acid and 60 g of ethyl acetate

for separation. The resulting organic layer was washed twice

with 50g of water. This organic layer was concentrated undex
reduced pressure to obtain 3.5 g of crude ethyl 3-[N-(2,4-
dichlorobenzyl)acetylamino]-4-nitrobenzoate. This compound
without being purified was dissolved in 23 ml of ethanol and 12
ml of acetic acid, and then 3.32 g of reduced iron were added
thereto. The mixture was heat-refluxed for 6 hours. The solid
material was removed using a filtration aid, and the filtrate
was concentrated under reduced pressure. The resulting residue
was separated with the addition of 60 ml of ethyl acetate and 50
ml of dilute hydrochloric acid. The organic layer was washed
with 50 g of a saturated aqueous solution of sodium
hydrogencarbonate and then twice with 50 g of water, and was
concentrated under reduced ‘pressure. The resulting residue was
-purified through silica-gel column chromatography (eluent: a
mJ.xture of hexane and ethyl acetate at a ratio of from 4:1 to
1:1) to give 0.94 g of 1-(2,4-dichlorobenzyl)-6-ethoxycarbonyl-
2-methylbenzimidazole (116).
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Properties - of Compound (116):
'H-NMR(CDCl,, &) : 1.40(3H, t, J=7.1Hz), 2.56(3H, s), 4.38(2H, q,
J=7.1Hz), 5.41(2H, s), 6.34(1H, d, J=8.4Hz), 7.09(1H, dd, J=8.4
and 2.0Hz), 7.49(1H, d, J=2.0Hz), 7.75(18, d, J=8.4Hz), 7.92(1H,
s), 8.00(1H, dd, J=8.5 and 1.4Hz) | - '
Example 49 o
'~ Synthesis of G-c_arbOxy-l--('4-chlorobenzy1)-2-n-propy1-
benzimidazole (117) o S |
1.06 g of 1- (4-chlorobenzyl)-6-ethoxycarbonyl-2-n-
propylbenzimidazole were added 3.57 g of a 10% sodium hydroxide
aqueous solution, 5 ml of ethanol and 3.57 g of water, and the
mixture was heat-refluxed for 1 hour. The reaction solution was
adjusted to a pH of 6 with 10 % hydrochloric acid, and was
concentrated under reduced pressure. Ethanol was added to the _'
resulting residue, and the inorganic salt was separated through
filtration. The filtrate was concentrated under reduced pressure
to obtain 0.80 g of the residue. This residue was purified
through silica-gel column chromatography (eluent: a mixture of
ethyl acetate and methanol at a ratio of 4:1) to give 0.63 g of
6-carboxy-1-(4-chlorobenzyl)-2~-n~propylbenzimidazole (117).
Properties of-Compound (117)
! H-NMR(DMSO-d6, & ) : 0.96(3H, t, J=7.3Hz), 1.76-1.88(2H, m),
 3.10-3.23(2H, m), 5.83(2H, s), 7.27(2H, d, J=8.4Hz), 7.44(2H, d,
J=8.4Hz), 7.89(1H, d, J=8.4Hz), 7.89(1H, d, J=8.5Hz), 8.28(1H,
s) '
Example 50
Synthesis of 6-carboxy-l1-methyl-2-n-propylbenzimidazole (118)
_ In the same manner _as' in Example 49, 0.46 g of 6-carboxy-
l-methyl-2-n-propylbenzimidazole (118) were formed from 0.56 g
of 6-ethoxycarbonyl-l-methyl-2-n-propylcarbonylbenzimidazole.
Properties of Compound (118): .
! H-NMR(DMSO-d6, O ) : 1.00(3H, t, J=7.3Hz), 1.79-1.93(2H, 'm),
3.06(3H, t, J=7.4Hz), 3.92(3H, s), 7.76(1H, d, J=8.4Hz), 7.97(13,.
d, J=8.4Hz), 8.31(1H, s). ' 2 '
Example 51



112

Synthesis of 6-carboxy-2-n-propyl-l-i-propylbenzimidazole (119)
In the same manner as in Example 49,-0.045'g of 6-carboxy-
2—n—propy1-1-i-propylbenzimidazole (119) were formed from 0.045
g of 6-ethoxycarbony1-2-n-propyl-I-i-propylbenzimidazole.
Properties of Compound (119):
'H-NMR(CD3OD, §) : 0.98(3H, t, J=7. 48z), 1.61(6H, d, J=6.9Hz),
1.74-1.82(2H, m), 2.89(2H, t, J=7.5Hz), 3.21-3. 24(2H, m), 4.78-
4.83(1H, m), 7. 51(1H, d, J=8.3Hz), 7.84(1H, dd, J=8.4 and 1.5Hz),
8.26(1H, s).
Example 52 .
Synthesis of 1-n-butyl-ﬁ—catboxy-z-n-propylbenziﬁidazole (120)
In the same manner as in Example 49, 0.60 g of l-n-butyl-
6-carboxy-2-n-propylbenzimidazole (120) were formed from 0.81 g
of l-n-butyl-6-ethoxycarbonyl-2-n-propylbenzimidazole.
Properties of Compound (120):
'H-NMR (DMSO-d6, &) : 1.02(3H, t, J=7.3Hz), 1.17(3H, t, J=7.3Hz),
1.33-1.41(2H, m), 1.70-1.77(2H, m), 1.85-1.93(2H, m), 3.07(2H, t,
J=7.6Hz), 4.42(2H, t, J=7.4Hz), 7.78(1H, d, J=8.5Hz), 7.99(1H,
dd, J=8.5 and 1.0Hz), 8.35(1H, s), 13.13(1H, s)
Example 53 '
Synthesis of 6-cafboxy-1-(2§chlorobenzy1)-2-methy1benzimidazole
(121) _ | |
| Eighty milliliters of ethanol and 37 g of a 10% sodium
hydroxide' agueous solution were added to 10.0 g of 1-(2-
chlorobenzyl)-6-ethoxycarbonyl-z—methylbenzimidazole, and the
mixture was refluxed for 4 hours. The reaction solution was
cooled, and was then adjusted to a pH of 6 with 10% hydrochloric
acid. The precipitate was collected, washed with water, and
dried under reduced pressure to give 8.30 g of 6-carboxy-1-(2-
chlorobenzyl)-2-methylbenzimidazole (121).
Example 54 . .
SynthesiS" of 6~carboxy~1-(2,6-dichlorobenzyl)-2-methyl-
benzimidazole (122) ' '
In the same manner as'in'Example 53, 0.72 g of 6-carboxy-
1-(2,G-dichlorobenzyl)-Z-methylbenzimidazole (122) were formed
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from 0.90 g of 1-(2,6-dichlorobenzyl)-6-ethoxycarbonyl-2-
methylbenzimidazole. ' ' :

Properties of Compound (122):

! H-NMR(DMSO-d6, & ) : 2.60(3H, s), 5.71(2H, s), 7.46(1H, t,
J=7.9Hz), 7.57(3H, t, J=8.2Hz), 7.73(23, m), 12.57(1H, s).
Synthesis of 6-carboxy-2-methy1-1-[2 (trlfluoromethyl)benzyl]-
benzlmldazole (123)

In the same manner as in Example 53, 0. 98 g of 6-carboxy-
2-methy1-1-[2—(trlfluoromethyl)benzyl]benzlmldazole (123) were
formed from 1.17 g of 6-ethoxycarbonyl-z—methyl -1-[2-
(trlfluoromethyl)benzyl]ben21m1dazole.

Properties of Compound (123):

'H-NMR(DMSO-d6, §) : 2.49(3H, s), 5.70(2H, s), 6.46-6.51(1H, m),
7.51(2H, m), 7.65(1H, d, J=8.4Hz), 7.81(1H, dd, J=1.4 and 8.4Hz),
 7.82-7.87(1H, m), 7.91(1H, s). -

Synthesis of 6-carboxy-2-methyl-1-[4-(trifluoromethyl)benzyl]-
benzimidazole (124) -

In the same manner as in Example 53, 1.07 g of é-carboxy-
2-methyl-1-[4-(trifluoromethyl)benzyl]j-benzimidazole (124) were
formed  from 1.22 g' of 6-ethoxycarbony1—2-methyl-l [4-
(trlfluoromethyl)benzyl]-benzlmldazole.

_ Propertles of Compound (124):
! H-NMR(DMSO-d6, 6 ) : 2.85(3H, s), 5.92(2H, s), 7.50(2H, d,
J=8.1Hz), 7.74(2H, 4, J=8.1Hz), 7.88(1H, 4, J=8.5Hz), 8.07(1H, d,
J=8.5Hz), 8.31(1H, s), 13.3(1H, br s). '
Synthesis -of 6-carboxy-1-(3,4~dichlorobenzyl)-2-methyl-
benzlmldazole (125) .

In the same manner as in Example 53, 0.55 g of 6—carboxy-'
1—(3;4—d1chlorobenzy1)-2-methy1benzlm1dazole (125) were formed
from 0.76 g of 1-(3,4-dichlorobenzyl )-6-ethoxycarbonyl-2-
methylbenzimidazole. S o

Properties of Compound (125):
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! B-NMR(DMSO-d6, & ) : 2.56(3H, s), 5.61(2H, s), 6.98(1H, dd,
J=8.4 and 1.9Hz), 7.46(1H, d, J=1.98z), 7.59(1H, d, J=8.3Hz),
7.63(1H, d, J=8.4Hz), 7.81(1H, dd, J=8.4 and 1.4Hz), 8.07(1H, s),
12.76(1H, s) S

Example 58 _

Synthesis of 1-benzyl-'6-carboxy1-2-ri-pr09y1ben_zimidazdle (126)

A 10% sodium hydroxide aqueous solution '(3'.61 g), 5 ml of
ethanol and 3 ml of 'water_ were added to 0.97 g of l-benzyl-6-
-ethoxycarbonyl—'z-n—propylbenzimidazole, and the mixture was
heat-refluxed for 1 hour. The reaction solution was adjusted to
- a pH of 6 with 10% hydrochloric acid, and was conéentrated under
reduced preésure. ‘Ethanol was added to the residue, and the
inorganic salt was separated through filtration. The filtrate
was concentrated under reduced pressure to give 0.85 g of 1- -
'ben'zyl-G-carhoxy-Z-n-propylbenzimidazolé (126).

- Properties of Compound (126): .
! H-NMR(DMSO-d6, & ) : 0.94(3H, t, J=7.4Hz), 1.73-1.81(2H, m),
2.85(2H, t, J=7.3Hz), 5.59(2H, s), 7.07(2H, dd, J=1.1 and 8.3Hz),
7.27(1H, t, J =7.3Hz), 7.33(2H, t, J=7.4Hz), 7.65(1H, d,
J=8.4Hz), 7.79(1H, dd, J=1.5 and 8.4Hz), 8.04(1H, s)
Example 59 :
| Synthesis of G-carbdxy-'l-(3-chlorobenzy1)-2-n-propyl-
' benzimidazole (127) | -_

In i:he same manner as in Example 58, 0.35_ g of 6~-carboxy-
1-(3-chlorobenzy1)—2-népr0py1benzimidazole (127) were formed
from 0.57 g of 1'-(3-chlordbe_nzyl)-6-ethoxycarbony1-2-n—
propylbenzimidazole. - S

_ Properties of Compound (127): |

! .-NMR(DMSO-d6, &) : 0.94(3H, t, J=7.3Hz), 1.70-1.79(2H, m),
2.83(2H, t, J=7.4Hz), 5.59(2H, s), 6.94(1H, s), 7.15(1H, s),
7.34(2H, d, J=4.4Hz), 7.59(1H, d, J=8.4Hz), 7.81(1H, d, J=8.1Hz),
8.02(1H, s) ' '

Example 60

- Synthesis of 6—6arboxy—2-met_hy1-1-(Z-nitrobenzyl)benzimidazole )

(128) -
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' In the same manner as in Example 58, 0.35 g of 6-carboxy-
2-methy1—l-(2-nitrobenzyl)benzi.midazolé (128) were formed from
0.61 g of 6-ethoxycarbonyl-2-methyl-1-(2-nitrobenzyl)-
benzimidazole. | | |

Properties of Compound (128): -

! H.NMR(DMSO-d6, & ) : 2.51(3H, s), 5.96(28, s), 6.33(1H, d,
J=7.0Hz), 7.55-7.62(2H, m), 7.66(1H, d, J=8.3Hz), 7.81(1H, d,
J=8.4Hz), 8.06(1H, s), 8.24(1H, d, J=7.0Hz), 12.66(1H, s) '
Synthesis of. 6-carboxy-1;(2-¢hloroben2y1)—Z-methylbenzimidazole'
(121) . - I | '

" Ethanol (15 ml) and 10.6 g of a 5% sodium hydroxide
aqueous solution were added to 1.456 g of 1-(2-chlorobenzyl)-6-
ethoxycarbonyl;z-methylbenzimidazole, and the  mixture was
 refluxed for 1 hour. The reacti_on solution was cooled, and was
then adjusted to a pH of 6 with 10% hydrochloric acid. ' The
precipitate was collected, washed with water, and dried under
reduced pressure to give 0.645 g of 6-carboxy-1-(2-
chlorobenzyl)-2-methylbenzimidazole (121).

Synthesis of | 6—carboxy—1-(-2,4-dichlorobénzy1)-Z—methyl-
benzimidazole (129) _ : :

A 10% sodium hydrpi:ide aqueous solution (3.10 g) and 10
ml of ethancl were added to 0.94 g of 1-(2,4—dichlorobenzy1)-6-
ethoxycarbonyl-2-methylbenzimidazole, and the mixture was heat-
' refluxed for 1 hour. The reaction solution was adjusted to a pH
of 6 with 10% hydrochloric acid. The crystals precipitated were
separated through filtration, and were dried to give 0.68 g of
6-carboxy-1-(2,4-dichlorobenzyl)-2-methylbenzimidazole (129).

Properties of Compound (129):

! B-NMR(DMSO-d6, & ) : 2.52(3H, s), 5.61(2H, s), 6.54(1H, d,
J=8.4Hz), 7.33(1H, dd, J=8.4 and 2.1Hz), 7.64(1H, d, J=8.4Hz),
7.74(1H, 4, J=2.1Hz), 7.81(1H, dd, J=8.4 and 1.5Hz), 7.98(1H, s),
12.72(1H, s). | |

Example 63
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- Synthesis . of 1-(biphenyl-4-ylmethyl)-6-carboxy-2-methyl-
' 'benzimidazole (130) - ' | o o
In the same manner as in Example 53, 0.83 g of 1-
(biphenyl—4-y1methy1)—6-carboxy—2-methylbenzlmldazole (130) were
- formed from 1.10 g of 1- (b1pheny1-4-ylmethy1)-6-ethoxycarbony1—
2-methylbenzimidazole. _ '
Properties of Compound (130)- _ _ _ _
1'H-NMR(Dnso-ds, 6 ) : 2.53(3H, s), 5.61(2H, s), 7.18(2H, d,
J=8.2Hz), 7.34(1H, m), 7. 43(2H, m), 7. 62(5H, m), 7.79(1H, d4,
J=1.6 and 8.5Hz), 8. 09(1H, d, J=1. OHz), 12. 72(13, ‘br 8s)
Synthesis =~ of 1e(4;tért-butylbenzY1)—6—Carboxy-2-methyl—
benzimidazole (131) ' _

' In the same manner as in Example 53, 0.5579 of 1-(4-tert-
butylbenzyl)-6-carboxy-2-methylbenzlmldazole (131) :were formed
from 1.34 g of 1- (4-tert-butylbenzy1)—6-ethoxycarbony1-2—'
-methylbenzlmldazole.

Properties of Compound (131)°
1 H-NMR(DMSO-d6, O ) : 1.22(9H, s), 2.57(3H, s), 5.52(2H, s),
7.03(2H, d, J=8.2Hz), 7.35(1H, 4, J=8.3Hz), 7.60(1H, d, J=8.4Hz),
7.78(1H, 44, J=8.4 and 1.5Hz), 8.06(1H, s), 12.71(1H, 8)
Synthesis of 6-oarboxy-2-methyl—1-(2-methy1benzy1)benzimidazole
(132) B |

~ In the same manner'as:in Example 53, 0.49 g of 6-carboxy-
2-methy1—1-(2-methylbenzjl)benzimidazole (132) were formed from
0. 81 g of 6-ethoxycarbonyl-2-methy1-1-(2-methylbenzyl)-
ben21m1dazole. ' |

Properties of Compound (132) _
! B-NMR(DMSO-d6, & ) : 2.41(3H, s), 2.48(3H, s), 5.55(2H, s),
6.14(1H, d, J=7.6Hz), 7.02(1H, t, J=7.4Hz), 7.17(1H, t, J=7.3Hz),
7.26(1B, d, J=7.4Hz), 7.65(1H, d, J=8.4Hz), 7.81(1H, dd, J=8.4
and 1.4Hz), 7.97(1H, 4, J=1.1Hz), 12.71(1H, s) '

Synthesis of 6-carboxy-1-(2-methoxybenzyl)-2-methylbenzimidazole
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(133) T
- In the same manner'asfin:EXample'53, 1.00 g of 6-carboxy-
1-(2-methoxybenzyl)-2-methylbenzimidazole (133) was formed from
1.63 g - of '6-ethoxycarbonyl-1-(Zémethoxybenzyl)-2-methy1-_
benzimidazole. . - : :
Properties of COmpound (133) _ _ _ _
! B-NMR(DMSO-d6, & ) : 2.55(3H, s), 3. 81(3H,' s), 5.42(2H, s),
6.77(1H, m), 6.85(1H, m), 7.05(1H, m), 7.28(1H, m), 7. ss(m, m),
'7.76(1H, m), 7.99(1H, s), 12. 55(;3, br s).
: Synthes1s of 6—carboxy-1—(4-methoxybenzy1)-2-methy1benzlm1dazole
 (134) X

In the same manner as'in Example 53, 0.99 g of 6~-carboxy-
1-(4-methokyben2Yl)-2-methy1benzimidazole (134) were formed from
1.27 g of 6-ethoxycarbony1-1-(4-methoxybenzy1)-2-methy1-

-_'_benzlmldazole.

_ - Properties of Compound (134) _
! H-NMR(DMSO-d6, & ) : 2.86(3H, s), 3.71(3H, s), 5.69(2H, s),
6.92(2H, 4, J=8.4Hz), 7.27(2H, d, J=8.4Hz), 7.84(1H, 4, J=8.5Hz),
8.04(1H, d, J=8.5Hz),'8.33(1n, s), 13.25(1H, br t)
Synthesis of 6-carboxy-2-methyl-1-[2-~ (benzenesulfonylmethyl)—
benzyl]benzlmldazole (135) '

In the same manner as in Example 53, 0.74 g of 6-carboxy-
2-methyl-1-[2- (benzenesulfonylmethyl)benzyl]-benzimidazole (135)
were formed from 0.89 g of 6-ethoxycarbonyl-2-methyl-1-[2-
_(benzeneSulfonylmethyl)benzyljbenzimidazole.'

Properties of Compound (135):

! B-NMR(DMSO-d6, 6 ) : 2.44(3H, s), 4.99(2H, s), 5.71(2H,  s),
6.08(1H, d, J=6.5Hz), 7.12-7.20(3H, m),'7.6447.70(3H, m), 7.77-
7.83(2H, m), 7.89(2H, s), 7.90(1H, s), 12.71(1H, s)

S o |
Synthesis of 6-carboxy-1—(2-dyanobenzy1)-2-methylbenzimidazole _
(136) BT
In the same manhér as:in'Example'53,'1.14 g of 6-carboxy;_ _
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1- (2-cyanobenzy1)-2-methylbenzlm1dazole (136) were formed from
2.0 g of 1-(2-cyanobenzy1)-6-(2-cyanobenzyloxycarbony1)-2- '
methylbenzimidazole. : : - :
Properties of Compound (136)- _ .

! B-NMR(DMSO-d6, O ) : 2.54(3H, s), 5.80(2H, s), 6.78(1H, d,
J=7.8Hz), 7.51(1H, t, J=7. 4Hz), 7.61(1H, dt, J=7.8 and 1'2Hz),:
7.64(1H, d, J=8.4Hz), 7.80(1H, dd, J=8.4 and 1 50z), 7. 94(13, d,
J=6.7Hz), 8.00(1H, d, J=1. 1Hz), 12. 70(1H, s) -

Example 70 - - o .
Synthesis of 6-carboxy-1-(biphenyl-24y1methy1)-2amethy1-

benzimidazole (137) _ _ _

In the same manner as in'Example‘53, 1.07-9 of 6-cérbbxy—
1-(bipheny1-2-ylmethy1)-2-methylbenzimidazole. (137) were formed
from 1.31 g of 1-(biphenyl-2-ylmethyl)-6-ethoxycarbonyl-2-
methylbenzimidazole. '

| Properties of Compound (137): o . _
! g.NMR(DMSO-d6, & ) : 2.32(3H, s), 5.45(2H, s), 6.61(1H, d,
J=7.7Hz), 7.26(1H, dt, J=7.7 and 1.4Hz), 7.31(1H, dd, J=7.5 and
1.3Hz), 7.36(1H, dt, J=7.5 and 0.7Hz), 7.40-7.46(1H, m), 7.46-
7.52(4H, m), 7.57(1H, 4, J=8.4Hz), 7.76(1H, dd, J=7.9 andl.5Hz),
7.86(1H, d, J=1.2Hz), 12.72(1H, s) ' ' '
Example 71 _
Synthesis of 1-benzyl—ﬁ-carboxy—2—methylbenzimidazole (138) -
' In the same manner as in Example 53, 0.59 g of 1-benzyl-6-

carboxy-2-methylbenzimidazole(138) were formed from 0.71 g of 1-

benzyl-6-ethoxycarbonyl-2-methylbenzimidazole.
.Properties of Compound (138):

! H-NMR(DMSO-d6, & ) : 2.56(3H, s), 5.57(2H, s), 7.11(1H, d,

J=8.0Hz),' 7.27(1H, t, J=7.2Hz), 7.32-7.35(2H, m), 7.61(1H, d,

J=8.3Hz), 7.79(1H, dd, J=8.4 and 1.3Hz), 8.06(1lH, s), 12.75(1H,

s) | '

Example 72 S . _

' Synthesis of 6-carboxyf2-methyl—1-(2-naphthy1methy1)-

benzimidazole (139) | _ |
'In the same-manner as in Example 53, 0.80 g of 6-carboxy-"
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2-methyl-1-(2-naphthylmethyl)benzimidazole (139) were formed
from 1.28 ¢ of 6-ethoxycarbonyl-2-methyl-1-(2-naphthyl-
methyl)benzimidazole.

Properties of Compound (139):

! B-NMR(DMSO-d6, & ) : .2.61(3H, s), 5.74(2H, s), 7.29(1H, d,

J=8.6Hz), 7.46-7.52(2H, m), 7.59(1H, s), 7.63(1H, d, J=8.3Hz),

7.78-7.92(4H, m), 8.09(1H, s), 12.68(1H, s8). -

- Example 73 o . o

Synthesis of '1-(biphenylf4ey1methy1)-6-carboxy-2-ethyl-'

benzimidazole (140) _ | o
In the same manner as in Example 53, 1.70 . g of 1-

(bipheny1-4-y1methy1)-6-cafboxy—2+ethy1benzimidazole (140) were

formed from 2.07 g of'1-(bipheny1-4-y1methyl)—G-ethoxycarbonyl-

2-ethylbenzimidazole.

Properties of Compound (140): _

- 'H-NMR(DMSO-d6, &) : 1.32(3H, t, J=7.4Hz), 2.94(2H, g, J=7.5Hz),
5.63(2H, s), 7.16(2H, d, J=8.2Hz), 7.34(1H, t, J=7.4Hz), 7.44(2H,
t, J=7.5Hz), 7.60-7.78(5H, m), 7.81(1H, dd, J=1.4 and 8.4Hz),
8.10(1H, d, J=1.2Hz), 12.73(1H, s).

Example 74 :

Synthesis of 5-carboxy-1-(2~chlorobenzyl)-2-methylbenzimidazole
(141) '

' In the same manner as in'Example 53, 2.48 g of 5-carboxy-
1-(2-chloiobenzy1)-2-methylbenzimidazole (141) were formed from
3.70 g of 1-(2-chlorobenzyl)-5-ethoxycarbonyl-2-methyl-
benzimidazole. | ' |
| Properties of Compound (141):

! B-NMR(DMSO-d6, & ) : 2.49(3H, s), 5.57(2H, s), 6.53(1H, d,
J=7.8Hz), 7.22(1H, t, J=7.6Hz),-7;33(1H,'t, J=7.6Hz), 7.44(1H, d,
J=8.4Hz), 7.54(1H, d, J=8.0Hz), 7.77(1H, dd, J=1.6 and 8.5Hz),
8.16(1H, d, J=1.3Hz), 12.71(1H, br s).

. Example 75 ' _

Synthesis of 5-carboxy-2-methyl-1-(2-nitrobenzyl)benzimidazole

- (142) ‘ ' '

In the same manner as in Example 53, 0.15 g of S-carboxy-
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‘2-methyl-1-(2-nitrobenzyl)benzimidazole (142) were formed from
0.26 . g of 5-ethokycarbony1-2-methyl{l-(2-nitrobenzyl)-
benzimidazole. | _
Properties of Compound (142):
! §-NMR(DMSO-d6, &) : 2.49(3H, s), 5.91(2H, s), 6.36(1H, dd,
J=7.2 and 1.8Hz), 7.52(1H, d, J=8.5Hz), 7.55-7.62(2H, m),
7.77(1H, dd, J=8.5 andl.5Hz), 8.18(1H, 4, J=1.3Hz), 8.24(IH,Idd,
J=7.4 and 1.6Hz), 12.69(1H, 8).. '
Example 76 _
Synthesis of 2-benzyl-5-carboxy-1-(2-chlorobenzyl)benzimidazole
(143) '_ | '
In the same manner as in Example 53, 0.488 g of 2-benzyl-
5-carboxy-1-(2-chlorobenzy1)benzimidazole (143) were formed from
0.635 g of 2-benzyl-1-(2-chlorobenzyl)-5-ethoxycarbonyl-
benzimidazole. | | '
Properties of Compound (143): _
! B-NMR(DMSO-d6, & ) : 4.27(2H, s), 5.57(2H, s), 6.27(1H, d,
J=7.1Hz), 7.06(1H, t), 7.10-7.29(6H, m), 7.39(1H, d, J=8.6Hz),
7.47(1H, d, J=7.9Hz), 7.78(1H, d4d, J=1.4 and 8.6Hz), 8.21(1lH, d,
J=1.2Hz), 12.71(1H, br s). | |
Example 77
Synthesis of 2-benzyl—6-carb6xy-1-(2-chlorobenzy1)benzimidazole
(144) . ' _
In the same manner as in Example 53, 0.780 g of 2-benzyl-
6-carboxy-1-(2-chlorobenzyl)benzimidazole (144) were formed from
1.00 g of 2-benzy1-1-(Zéchlorobenzyl)-G-ethoxycarbonyl-
benzimidazole.
Properties of Compound (144): _ _
! H-NMR(DMSO-d6, O ) : 4.29(2H, s), 5.63(2H, s), 6.28(lH, 4,
J=7.8Hz), 7.07(1H, t, J=7.6Hz), 7.15(1H, m), 7.19-7.29(5H, m),
7.49(1H, d, J=7.4Hz), 7.70(1H, 4, J=8.4Hz), 7.81(1H, d, J=8.4Hz),
7.91(1H, s), 12.73(1H, br s). |
Example 78
Synthesis of ‘2-benzyl-5-carboxy-1-(2,4-dichlorobenzyl)-
benzimidazole (145) |
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In the same manner as in Example 53, 0.40 g of 2-benzyl-5-
carboxy—l-(z,4-dich10robenzY1)behzimidazole (145) were formed
from 0.50 'g' of 2—benzyl—1-(2,4-dichlorobenzyl)-S-ethoxy-
carbonylbenzimidazole. : |

Properties of Compound (145):

! B-NMR(DMSO-d6, & ) : 4.28(2H, s), 5.55(2H, s), 6.19(1H, d,
J=8.4Hz), 7.08-7.22(6H, m), 7.41(1H, 4, 'J=8.4Hz), 7.62(18H, d,
J=2.2Hz), 7.79(1H, dd, J=1.5 and 8.6Hz), 8.22(1H, s), 12.72(1H,
br s) o ' -
Example 79

Synthesis of 2-benzyl-6-carboxy-1-(2,4-dichlorobenzyl)-
benzimidazole (146) _ _ _

' In the same manner as in Example 53, 0.35 g of 2-benzyl-6-
carboxy-1-(2,4-dichlorobenzyl )benzimidazole (146) ﬁere formed
from 0.48 g of 2-benzyl-1-(2,4-dichlorobenzyl)-6-ethoxycarbonyl-
benzimidazole. | ' '

Properties of Compound (146):

! H-NMR(DMSO-d6, O ) : 4.30(2H, s), 5.61(2H, s), 6.19(1H, d,
J=8.4Hz), 7.09-7.22(6H, m),' 7.64(1H, d, J=2.1Hz), 7.71(1H, d,
J=8.4Hz), 7.82(1H, dd, J=1.5 and 8.4Hz), 7.94(1H, d, J=1.2Hz),
12.78(1H, br s) |

Example 80 :

Synthesis @ of | 1-(biphenyl-4-ylmethyl)-6-carboxy-2-trifluoro-
methylbenzimidazole (147) '

In the same manner as in Example 53, 0.483 g of 1-
(biphenyl-4-ylmethyl)-6-carboxy-2-trifluoromethylbenzimidazole
(147) were formed from 0.690 'g' of 1l-(biphenyl-4-ylmethyl)-6-
ethoxycarbonyl-2-trifluoromethylbenzimidazole.

Properties of Compound (147):

'H-NMR(DMSO~d6, &) : 5.87(2H, s), 7.18(2H, d, J=8.2Hz), 7.35(1H,
t, J=7.4Hz), 7.44(2H, t, J=7.5Hz), 7.60-7.67(4H, m), 7.98(2H, d,
J=0.7Hz), 8.32(1H, s), 13.15(1H, s).

Example 8] :

Synthesis of 1—(biphenyl-4—y1methyl)-5-carboxy42-trif1uoro-
methylbenzimidazole (148) ' g
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In thé ‘'same manner as in Example 53, 0.270 g of 1-
(biphenyl-4-ylmethyl)-5 -carboxy-z -trifluoromethYlbenz'imidaiOle '
(148) - were formed from 0.38 g of -1-(bipheny1-.-4-y1méthy1)-5-
ethoxycarbonyl- 2-trif1uoromethylbenzimidazole.

Propert:.es of COmpound (148):

'H-NMR(DMSO-d6, &) : 5.80(2H, s), 7.19(2H, d, J=6.3Hz), 7. 35(13,
t, J=7.2Hz), 7.43(2H, t, J=7.3Hz), 7.82(1H, d, J=8.7Hz), 8.04(1lH,
d, J=8.7Hz), 8.45(1H, s) |
Example 82 :

Synthesis of 5-ethoxycarbonyl-2-methylbenzmldazole ( 149)

Reduced iron (6.46 g), 48 ml of ethanol and 24 ml of

" acetic acid were added to 3.00 g of ethyl 3-acetylamino-4-

nitrobenzoate, and the mixt-ure was heat-refluxed for 12 hours.
The solid material was removed using a filtration aid, and the
filtrate was concentrated under reduced pressure. To the residue
were added 100 ml of ethanol and 5.2 g of 35% hydrochloric acid,
and the mixture was heat-refluxed for 5 hours. The reaction
solution was neutralized with 6.3 g of sodium hydrogencarbonate,
and was filtrated. The filtrate was concentrated under reduced
préssu're._ The residue was separéted with the addition of 70 ml
of ethyl acetate and 70 ml of water. The organic layer was
washed three times with water, and- the agueous layer was
extracted three times with ethyl acetate. The resulting organic
layer was -concentrated under reduced pressure to give 1.53 g of -
a powder of 5-ethoxycarbonyl-2-methylbenzimidazole (149) .

Properties of Compound (149):
lH-NMR(CDCl,, &) : 1.41(3H, t, J=6.9Hz), 2.67(3H, s8), 4.40(2H, q,
=7.1Hz), 7.55(1H, d, J=8.4Hz), 7.96(1H, dd, J=8.4 and 1.5Hz),
8.27(1H, d, J=1.4Hz) ' ' '

Synthesis of 2—benzyl—Séethokycarbonylbenzimidazole (150)

A mixture of  3.60 g of  ethyl . 3-nitro-4-
phenylacetylaminobenzoate, 47 ml of ethanol, 23 ml of acetic
acid and 6.4 g of reduced iron was heat-refluxed for 4 hours.
The solid material was separai:ed through filtration, and the
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filtrate was concentrated. To the residue were added 50 ml of
ethanol and 5 g of 35% -hydrochloric acid. The mixture was
stirred for 40 hours while being heat-refluxed. The reaction
solution was neutralized with sodium hydrogencarbonate, and was
extracted with chloroform. The organic layer was _concentrated
under reduced bressure, ‘and was purified through silica-gel
column -chromatography to give 2.30 g of 2-benzyl-5- |
ethoxycarbonylbenzimidazole (150). ' ' I
Properties of _COmpound' (150): . |

!H-NMR(CDCl,, &) : 1.39(3H, t, J=7.1Hz), 4.26(2H, s), 4.37(2H, q,
J=7.1Hz), 7.22-7.36(5H, m), 7.50(1H, d, J=8.6Hz), 7.94(1H, dd,
J=1.5 and 8.6Hz), 8.23(1H, d, J=1.3Hz)

Examples 84 and 85 -
Synthesis of 6-ethoxycarbonyl-2-methyl-1-(2-nitrobenzyl)-

benzimidazole (151)  and 5-ethoxycarbonyl-2-methyl-1-(2-
nitrobenzyl)benzimidazole (152) | '

To 1.00 g of 5-ethoxycarbonyl-2-methylbenzimidazole were
added 15 ml of N,N-dimethylformamide, 1.59 g of 2-nitrobenzyl
- bromide and 1.23 g of sodium hydrogencarbonate, and the ‘mixture
was heated at 60°C for 1 hour. The reaction solution was
separated with the addition of 70 ml of ethyl acetate and 70 ml
of water. The organic layer was then washed three times with
water, and the aqueous layer was extracted three times with
ethyl acetate. The resulting organic layer was concentrated
under reduced pressure to obtain a mixture of 6-ethoxycarbonyl-
2-methyl-1-(2-nitrobenzyl)benzimidazole and 5-ethoxycarbonyl-2-
methyl-1-(2-nitrobenzyl)benzimidazole. The mixture was purified
through medium-pressure silica-gel . column chromatography
(eluent: a mixture of hexane and ethyl acetate at a ratio of
from 1:4 to 0:100) to give 0.614 g of 6-ethoxycarbonyl-2-methyl-
1-(2-nitrobenzyl)benzimidazole (151) and 0.259 g of 5-
ethoxycarbonyl-2-methyl-1-( 2-nitrobenzy1 ybenzimidazole (152).

Properties of Compound '(151) s _

'H-NMR(CDCl;, &) : 1.38(3H, t, J=7.2Hz), 2.56(3H, s), 4.37(2H, q,
J=7.1Hz), 5.84(2H, s), 6.41(1H, d, J=6.8Hz), 7.44-7.53(2H, m), |
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7.78(1H, d, J=8.6Hz), 7.88(1H, s), 8.02(1H, 4d, J=8.3 and 1.5Hz),
8.30(1H, dd, J=7.9 and 1.5Hz) = '

Propertles of Compound (152)-'
‘n-unn(cnc13, &) : 1.42(3H, t, J=7.0Hz), 2. 56 (3H, s), 4. 40(2n, q.
J=7.0Hz), 5.80(2H, s), 6.43(1H, dd, J=7.6 and 1.0Hz), 7.14(1H, d,
 J=8.3Hz), 7.45-7.53(2H, m), 7.95(1H, dd, J=8.4 and 1.5Hz),
8.27(1H, dd, J=8.0 and 1.7Hz), 8.48(1H, d, J=1.2Hz)

- Examples 86 and 87 . . . :
Synthesis of 2-benzyl-1-(2-chlorobenzyl)-6-ethoxycarbonyl-
benzimidazole (153) ~and 2-benzy1-1-(2-chlo:obenzy1)-5-

ethoxycarbonylbenz1m1dazole (154)
In the same manner as . in Examples 84 and 85, 1. 06 g of 2- '
benzyl-l-(2-chlorobenzy1)-6-ethoxycarbony1benzumldazole ~(153)'
and 0.640 g of 2-benzyl-1-(2-chlorobenzyl)-5-ethoxycarbonyl-
benzimidazole (154) were formed from 2.37 g of 2-benzyl-5-
ethoxycarbonylbenz1m1dazole and 3.94 g of 2-chlorobenzyl bromlde.
Properties of COmpound (153)°
'H-NMR(CDCl;, &) : 1.83(3H, t, J=7.1Hz), 4.23(2H, s), 4.35(2H, q,
J=7.1Hz), 5.36(2H, s), 6.23(1H, d, J=7.8Hz), 6.97(1lH, t,
J=7.6Hz), 7.11-7.45(7H, m), 7.85(1H, d, J=8.5Hz), 7.91(1H, s),
8.02(1H, dd, J=1.2 and 8.6Hz).
~ Properties of Compound (154): o
'H-NMR(CDC1;, &) : 1.41(3H, t, J=7.1Hz), 4.25(2H, s), 4.41(2H, q,
J=7.1Hz), 5:33(2H, s), 6.22(1H, d, J=6.9Hz), 6.97(1H, t,
J=7.6Hz), 7.12-7.28(7H, m), 7.40(1H, d, J=8.0Hz), 7.95(1H, dd,
J=1.6 and 8.6Hz), 8.60(1H, d, J=1.4Hz) -
Examples 88 and 89
Synthesis of 2-benzy1—1-(2,4—dichlorobenzy1)-6-éthoxycarbony1-
benzimidazole (155) and "2-benzy1-1;(2,4—dichlorobenzyl)-5-
ethoxycarbonylbenzimidazole (156) ' '
In the same manner as in Examples 84 and 85, 0.4%9 g of 2-
benzyl-1-(2,4~-dichlorobenzyl)-6-ethoxycarbonyl-benzimidazole and
0.52 ‘g of 2-benzyl-l-(2,4-dichlorobenzyl)-5-ethoxycarbonyl-
benzimidazole (156) were formed from 2.37 g of 2-benzyl-5-
ethoxyéarbonyl-benzimidazole and 4.45 g of 2,4-dichlorobenzy1
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| brom.de.
Propert:l.es of Ccm\pound (155) H P _ _
1 n-nnn(cnc1 s, O0) = 1.39(3H, t), 4.24(2H, s), 4.37(2H, q),

5.32(2H, s), 6. 08(1H, d,-.J_=8.3Hz), 6.90(1H, d, J=8.4Hz), 7.12-
7.24(5H, m), 7.41(1H, s), 7.84(1H, d, J=8.4Hz), 7.88(1H, s),
© 8.03(1H, d, J=8.4Hz) B

| Properties of COmpound (156)

!H-NMR(CDCls, 6) : 1.42(3H, t, J=7.1Hz), 4.25(2H, s), 4.41(2H, q,
J=7.1Hz), 5.28(2H, s), 6.07(1H, ' J=8.4Hz), 6.90(1H, dd, J=1.9
and 8.4Hz), 7.08-7.28(6H, m), 7. 40(13, d, J=2. 1nz), 7.96(1H, ad,
J=1.3 and 8.3Hz), 8. 56(1H, d, J=0.9Hz) -

Example 90 ' _
Synthesis of 5-ethoxycarbonyl-2-trifluoromethylbenzimidazole
(157) . |
Five-percent palladium on ‘carbon (0.50 g) was added to a
solution of 4.00 g of ethyl " 3_amino-4-nitro-benzoate in 100 ml
of . methanol, and:. the mixture was stirred in a hydrogen
atmosphere at 50 °C for 16 hours. The solid material was

separated through filtration, and the filtrate was concentrated

to obtain ethyl 3,4-diaminobenzoate. Twenty milliliters of
trifluoroacetic acid were added thereto, -and the mixture was
stirred at 60 °C for 2 hours. The reaction solution was
concentrated , and chloroform' was added thereto. The crystals
prec:.p:l.tated were separated through filtration, and were er.ed
to ' give 4.46 _g of -5-ethoxycarbony1—2—trlfluoromethyl-
benzimidazole (157). |

Propert:.es of Compound (157) :
'H-NMR(DMSO-d6, 6) : 1.36(3H, t, J=7.0Hz), 4.36(2H, q, J=7.0Hz),
' 7.82(1H, d, J=8.5Hz), 7.99(1H, dd, J=1.5 and 8.7Hz), 8.33(lH, s)
'_ Synthesis of  1- (blphenyl-'4-y1methyl)—G-ethoxycarbonyl-z—
tr:.fluoromethylbenzJ.mJ.dazole (158) and 1- (b1pheny1-4-y1methyl)-
_ 5-ethoxycarbonyl—2-trJ.fluoromethylbenzlm:l.dazole (159)

In the same manner as in Examples 84 and 85, 0.69 g of 1-
( biph'eny1-4 -ylmethyl)-6-ethoxycarbonyl-2-trifluoromethyl-
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‘benzimidazole (158) and 0.38 g of 1-(biphenyl-4-y1methyl)-5-
ethoxycarbonyl-2-trifluoromethylbenzimidazole (159) were formed .
from 2.00 g of 5-ethoxyc'arbony1-2-'-trifluoromethylbenzimidazole'
and 10.08 g of 4-bromomethylbiphenyl.
Properties of Compound (158): | _ _ _
! B.NMR(CDC1 ; , O ) : 1.39(3H, t), 4.38(2H, 4q), 5.64(2H, 's),
7.18(2H, d, J=8.2Hz), 7.34(1H, t, J=7.4Hz), 7.42(2H, t, J=7.4Hz),
7.52-7.57(4H, m), 7.95(1H, d, J=8.8Hz), 8.09(2H, dd, J=1.4 and
8.8Hz), 8.14(1H, d, J=1.1Hz) - e |
Properties of Compound (159): ) . |
| B-NMR(CDCl 3 , & ) : 1.40(3H, t), 4.40(2H, q), 5.59(2H, s),
7.16(2H, 4, J=8.1Hz), 7.34(2H, t, J=6.2Hz), 7.41(2H, t, J=7.5Hz),
7.53(4H, m), 8.08(1H, dd, J=1.3 and 9.1Hz), 8.65(1H, s)
Production Example 38 '
Production of 1-(2-chlorobenzyl)-6-hydroxymethyl-2-methyl-
benzimidazole o - o S o
A solution of 2.66. g of 1-(2-chlorobenzyl)-6-
ethoxycarbonyl-2-me£hylbenzimidazole in 20 ml of tetrahydrofuran
was slowly added to a solution of 1.54 g of lithium aluminum
hydride in 20 ml of tetrahydrofuran at a temperéture of from 20
to 25*3. Further, the mixture was stirred at room temperature for
1 hour. Thirty milliliters of tetrahydrofuran were added thereto
to dilute the reaction solution. Lithium ammonium hydride was
-decomposed'and solidified with a saturated aqueous solution of .
sodium sulfate, and the tetrahydrofuran.layer was separated. The
solvent was distilled off, and the residue was purified through
silica-gel column chromatography (eluent: a mixture of
‘chloroform and methanol at a ratio of 9:1) to give 1.45 g of 1-
(2-chlorobenzyl)-6-hydroxymethyl-2-methylbenzimidazole.
Properties of the compound: o
! B-NMR(CDCl 5 , 6 ) : 2.53(3H, s), 4.77(2H, s), 5.39(2H, s),
6.40(1H, d, J=7.7Hz), 7.08(1H, t, J=7.7Hz), 7.20-7.28(3H, m),
7.45(1H, d, J=7.9Hz), 7.70(1H, d, JH=8.2Hz) o |
Production of 1-(biphenyl-4-ylmethyl)-6-hydroxymethyl-2-methyl-
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benzimidazole _

In the same manner as in Production Example 38, 3.72 g of
1-(biphényl—4-ylmethy1)-6-hydroxymethy1-2-methylbenzimidazolé
were formed from 5.30 -g ~ of 1-(biphenyl-4-ylmethyl)-6-"
ethoxycarbonyl-2-methylbenzimidazole and 2.17 g of lithium
aluminum hydride. ' '

Properties of the compound.

! B-NMR(CDC1 ; , & ) : 2.59(3H, s), 4.78(2H, s), 5.37(2H, s),
7.11(2H, d, J=8.3Hz), _7;24(1H, d, J=8.3Hz), 7.30-7.37(2H, m),
7.42(2H, t), 7.51-7.56(4H,-_1n),_ 7.70(13, d, J=8.2Hz). '
Producti Example 40

Production of 1- (2-chlorobenzyl)-6-chloromethyl 2-methyl-~
‘benzimidazole hydrochlorlde

Five milliliters of thlonyl chloride were added to 3.56 g
of 1-(2-chlorobenzyl)-6-hydroxymethy1-2-methylbenZLmldazole, and
" the mixture was stirred at room temperature fér 20 minutes and
then at 80°C for 20 minutes. After excess thionyl chloride was
distilled off under reduced pressure, the residue was dissolved
in 10 ml of chloroform, and the solution was crystallized from
hexane. The crystals were separated through filtration, washed
with hexane, and dried to give 4.07 g of 1-(2-chlorobenzyl)-6-
chloromethyl-z-methylbenzimidazole hydrochloride. |

| Properties of the compound:
| B-NMR(CDC1l:; , 6 ) : 3.01(3H, s), 4.68(2H, s), 5.61(2H, s),
6.71(1H, 4, J=7.5Hz), 7.24-7.29(1H, m), 7.38(1H, t, J=7.7Hz),
7.44(1H, s), 7.52(2H, d, J=8.2Hz), 7.92(1H, d, J=8.4Hz).

. _

Production of 1—(bipheny1-4fylmethy1)-6-chloromethyl-z—methyl-
benzimidazole |

Two milliliters of thlonyl chloride were added to a
solution of 3.62 g of 1-(biphenyl-4~ylmethyl)-6-hydoroxymethyl-
2;methy1benzimidazole in 30 ml of chloroform at room temperature,
and the mixture was stirred at 60°C for 1 hour. A sodium
hydrogencarbonate aqueous solution was added thereto to stop the
reaction. The chloroform layer was washed with_water; and was
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dried. The solvent was distilled off under reduced pressure, and
the residue was crystallized from ethyl acetate. The crystals
were separated through .fiitration,_ washed with ethyl acetate,
" and then dried to give 2.04 g of 1-(biphenyl-4-ylmethyl)-6-
chloromethyl-2-methylbenzimidazole. -
Properties of the compound: _ _
| B-NMR(CDCl ; , 6 ) : 2.67(3H, s), 4.71(2H, s), 5.40(2H, s),
7.12(2H, d, J=8.2Hz), 7.31-7.38(3H, m), 7.43(2H, t), 7.52-
7.58(4H, m), 7.75(1H, d, J=8.2Hz). | '
Production of 1-(2-ch1¢robenzy1)—G-formyl-z-méthylbenzimidazole
Manganese dioxide (3.46-g)'was added to a solution of 3.46
- g of 1-(2-chlorobenzyl)-6-hydroxymethyl-2-methylbenzimidazole in
100 ml of'toluehe, and toluene was heat-refluxed for 3.5 hours
while the mixture was dehydrated using a molecular sieve 4A. The
solid material was separated through filtration, and was washed
with chloroform. The filtrate was concentrated to give 3.35 g of
1-(2—chlordbenzy1)-6—formy1-2-ﬁethylbenzimidazole.
Properties of the compound: _ ,
! g-NMR(CDC1 ; , 6 ) : 2.61(3H, s), 5.48(2H, s), 6.42(1H, d,
J=7.88z), 7.11(1H, t, J=7.6Hz), 7.27(1H, t), 7.48(1H, d,
J=8.0Hz), 7.76(1H, s), 7.81(1H, dd, J=1.4 and 8.3Hz), 7.86(1H, d,
J=8.3Hz), 10.02(1H, s). '
IR(KBr) : 1676cm™!.
mp : 124.1—125.2°C

Production Example 43
Production of 1-(2-chlorobenzy1)-2~methy1benzimidazole-G-
acetonitrile

.Potassium cyanate (0.450 g) and 0.450 g of 18-crown-6 were
added to a' solution of 1.20 g of 1-(2-chlorobenzyl )-6-
chloromethyl-2-methylbenzimidazole in 10 ml of dimethylsulfoxide,
.and the mixture was stirred at room temperature for 18 hours.
The reaction mixture was extracted with the addition. of
- chloroform, water and a small amount of aqueous ammonia. - The
- organic layer was concentrated, and the residue was purified
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' through s11:|.ca-ge1 column chromatography (eluent. a m:.xture of
chioroform and methanol at a ratio of 20:1) to give. 0.500 g of
1-(2-chlorobenzyl) -2-methylbenzJ.mJ.dazole-G-acetom.trJ.Ele .
| Properties of the compound: | |
! B-NMR(CDCl 3 , 6 ) : 2.52(3H, s), 3.80(2H, s), 5.37(2H, s),
6.40(1H, d, J=7.6Hz), 7.09(1H, t), 7.10-7.19(2H, m), 7.23(1H, t),
7.44(18, d, J=7.9Hz), 7.70(1H, d, J=8.2Hz). -
Production of 6-carhoxy-1-(2-s¢':hlorobenzy1)bénz imidazole
o To 0.490 g of 4_-amino—3-‘('2-chlorobenzy1)émindbenzoic acid
formed by the method described in U. S. Patent No. 5,294,631
were added 0.5 ml of 98 % formic acid, and the mixture was
refluxed for 1 hour. The solid material precipitated was
collected, washed with water, and dried to give 0.468 g of 6-
carboxy-1-( 2-chlorobenzyl ) benzmldazole .
Properties of the compound:
lg_NMR(DMSO-d6, 0) : 5.69(2H, s), 7.02(1H, dd, J=1.5 and 7.7Hz),
7.30(1H, t, J=7.5Hz), 7.36(1H, dt, J=1.7 and 7.5Hz), 7.53(1H, dd,
J=1.3 and 7.9Hz), 7.75(1H, d, J=8.4Hz), 7.83(1H, dd, J=1.5 and
8.4Hz), 8.09(1H, s), 8.54(1H, s), 12.8(1H, br s)
Example 93 '
Synthesis of 1-(2-chlorobenzyl) -Géethoxyc arbonyl-2-methyl-
benzimidazole (92) '
One-hundred grams of 2-chlorobenzyl bromide were added to
a solution of 86.0 g of ethyl 4-acetylamino-3-aminobenzoate and
37.3 g of potassium carbonate in 750 ml of ethanol, and the
mixture was stirred at 60°C for 14 hours. The solid material was
separated through filtration, and the filtrate was concentrated
to 500 ml under reduced pressure. Then, 38.7 g of 35 %
hydrochloric acid were added thereto, and the mixture was
stirred at 60°C for 2 hours. The solid material was separated
through filtration, and the residue was neutralized with sodium
hydrogencarbonate. Ethanol was distilled off wunder reduced
pressure'. - The residue was extracted three times with ethyl
acetate and with water. The organic layer was washed with water,
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and was dried. The solvent was distilled off until the amount of
the organic layer reached 300 ml. Ihe-crystals precipitated were
separated through filtration, and were recrystallized from
ethanol to obtain 54.3 g of 1-(2-chlorobenzy1)-6-ethoxycarbonyl-
2-methy1benzlm1dazole(192). The filtrate was also all collected,
and was concentrated. The resulting crystals were recrystallized
from ethanol to give 18.1 g of 1-(2-chlorobenzyl)-6-
ethoxycarbonyl-2-methylbenzimidazole (92).

- Properties of Compound (92): _ _
lH-NMR(CDCl3, &) : 1.39(3H, t, J=7.1Hz), 2.57(3H, s), 4.37(2H, q,
J=7.1Hz), 5.46(2H, s), 6.41(1H, d, J=7.8Hz), 7.10(1H, t,
J=7.8Hz), 7.25(1H, t), 7. 47(1H, 4, J=8.0Hz), 7.75(18, d,

=8.4Hz), 7.94(1H, s), 8.00(1H, dd, J=l1. 5 and 8.4Hz) ‘ '
mp : 126.0—127.0°C.
Example 94 _
Synthesis of 6-carboxy-1-(2~-chlorobenzyl)-2-methylbenzimidazole
(121) : a : _ '

~ To 60.0 g of 1-(2—chlorobenzy1)-6-ethoxycarbbny1-2-
methylbenzimidazole were added 240 g of.a 10% sodium hydroxide
aqueous solution and 200 ml of ethanol, and the mixture was
heat-refluxed for 2 hours. The reaction solution was cooled, and
was then adjusted to a pH of 6 with 10% hydrochloric aqid; The
crystals precipitated were separated through filtration, and
were dried to glve 54.7 g of 6-carboxy-1-(2-chlorobenzy1)-2-
- methylbenzlmldazole (121).

~ Properties of Compouﬁd (121):
! H-NMR(DMSO-d6, & ) : 2.51(3H, s), 5.62(2H, s), 6.54(1H, d,
J=7.7Hz), 7.23(1H, t, J=7.5Hz), 7.33(1H, t, - J=7.7Hz), 7.55(1H, d,
J=8.0Hz), 7.63(1H, d, J=8.4Hz), 7.79(18, d, J=8.4Hz), 7.95(1H,
s). ' |
mp : 300.8—303.0°C.
Example 95 __
Synthesis of '1-(2-chlorobenzy1)-2-methy1benzimidazole—G—acetic
acid (160) . - '
To 0.500 g of 1- (2-chlorobenzy1)-2-methylbenzlmldazole-s-
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acetonitrile was added 10 % hydrochloric acid, and the mixtu're'
was heat-refluxéd for 15 hours. The reaction mixture was
neutralized with a saturated aqueous solution of sodium
hydrogencarbonate, and ‘was extracted with chlorqform.- The
- organic layer was concentrated, and was purified through silica-
gel column chromatography' (eluent: a mixture of chl'oroform and
methanol at a ratio of 9:1 to 4:1) to give 0 170 g of 1- (2-
chlorobenzyl)—2-methylbenzmldazole—s-acet:l.c ac:.d (160). '
Properties of Compound (160): _ _
! H-NMR(CDC1 3 , 6 ) : 2.42(3H, s), 3.56(2H, s), 5.15(2H, s),
6.33(1H, d), 6.96(1H, t), 7.03(1H, s), 7.13(2H, m), 7.35(1H, d,
J=7.9Hz), 7.62(1H, d), 8.90(1H, br s) -
Synthesis of methyl 1-(2-chlorobenzy1);2-methjrlbenzimidazole-6-
‘acrylate - - ' _
Methyl trifluorophosphoranila'cet'ate (4.49 g) was -added to
a solution of 2.73 g of 1-(2-chlorobenzyl)-6-formyl-2-
methylbenzimidazole in 50 ml of 1,4-dioxaxié, and the mixture was
stirred for 6 hours while being heat-refluxed. After the
reaction solution was cooled, the solvent was distilled off
under reduced pressure, and the residue was purified through
silica-gel chromatography (eluent: a mixture of chloroform and
methanol at a ratio of 9=1)' to obtain 7.43 g of crude methyl 1-
( 2-chlorob'enzyl )-2-methylbenzimidazole-6-acrylate  (161). This
crude product was used in the subsequent reaction at once.
. Example 97 .
Synthesis of 1-(2-chlorobenzyl)-2-methylbenzimidazole-6-acrylic
acid | i
The above-mentioned crude methyl. 1-(2-chlorobenzyl)-2-
methylbenzimidazolé—G-ac'rylate :(3;2.9 g) was ‘dissolved in 20 ml
of ethanol, and 10.1 g of a 5% sodium hydroxide aqueous solution
were added thereto. The mixture was refluxed for 2 hours. The
reaction solution was neutralized with a hydrochloric acid
aqueous solution. The solvent was distilled off under reduced
pressure, and the residue was purified through silica-gel
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chromatography (eluent: a mixture of dhlordform and methanol at
a ratio of from 9:1 to 6:1) to give 1. 10 g of 1-(2-
chlorobenzyl)-2-methy1benz1m1dazole-6—acry11c acid.

Properties of cOmpound (162): _ - _
| -NMR(DMSO-d6, O ) : 2.56(3H, s), 5.65(2H, s), 6.54(1H, d,
'J=15.9Hz), 6.62(1H, d, J=7.6Hz), 7.25(1H, t), 7.35(1H, t),
.~ 1.56(1H, d, J=8.1Hz), 7.60-7.70(3H, m), 7.99(1H, s), 12.35(1H,
br 's) . ) . o . o _ .
Synthesis of -benzenesulfonylcarbamoyl—1-(2—chlorobenzyl)-2-
_methylbenzlmldazole (163) :

N,N’-carbonyldiimidazole (45 8 g) was added at a time to a
solution of 45.0 g of 6-carboxy~1-(2-chlorobenzyl)-2-
methylbenzimidézole in 950 ml of N,N-dimethylformamide, and the
mixture was stirred at room temperature for 1 hour. Subsequently,
47.1 g of benzenesulfonamide and 35.0 g of diazabicycloundecene
were added thereto, and the mixture was stirred at 100°C for 70
hours. The reaction solution was cooled, and the solvent was
distilled off under reduced pressure. To the residue were added
300 ml of water and 200 ml of methanol. Further, 60.7 g of 35%
hydrochloric acid were added thereto to adjust the solution to a
pH of 5.5. The crystals precipitated were separated through
filtration, washed with 200 ml of a mixed solution of methanol
and water (at a ratio of 1:1), and drled to obtain 38. 4 g of 6-
benzenesulfonylcarbamoyl-1 -(2-chlorobenzyl)-2-methyl-
benzimidazole. Water was added to the filtrate. The crystals
precipitated were separated  through filtration, washed with
water, and dried. The amount of the crystals was 13.3'9. The
crystals were combined, and were dissolved by being heated with
the addition of 3300 ml of acetone and 900 ml of water. From
this solution, 200 ml of the solvent were distilled off while
being heated, and the residue was cooled. The crystals '
prec1p1tated were separated through flltratlon, and were dried
to give 33.8 g of 6-benzenesulfonylcarbamoyl-1 (2-chlorobenzy1)-
2-methylbenzimidazole (163). :
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 ,Properties of Compoun&x(163)= . _
! B-NMR(DMSO-d6, O ) : 2.53(3H, s), 5.46(2H, s), 6.34(1H, d
Jg=7.8Hz), 7.11(1H, m), 7.27(18, m), 7.48(1H, m), 7.52(2H, m),
7.60(1H, m), 7.69(1H,d, J=8.6Hz), 7.90(1H, m), 8.09(2H, m),
8.11(1H, s), 11.84(1H, br s). o |
IR(KBr) : 1684, 1448cm™!.
‘Mass(FAB) : m/e 440(M+1). =
mp : 273.5—274.3°C. -
Synthesis of 6-benzenesulfonylcarbamoyl—l (blpheny1-4-y1methy1)—’
2-ethylbenzlm1dazole (164) - ' - _

In the same manner as in Example 98, 0.473 g .of 6-
benZenesulfonylcarbamoyl -1- (blpheny1-4-y1methy1)-2-ethy1—
benzimidazole (164) were formed from 0.600 g of 1-(biphenyl-4-
ylmethyl)-2-ethyl-6-carboxybenzimidazole, 0.546 . g of N,N'-
 carbonyldiimidazole, 0.529 g of benzenesulfonamlde and 0.512 g
of dlazablcycloundecene.

Properties of Compound (164):

"B-NMR(DMSO-dG, ) = 1.29(3H, t, J=7.4Hz), 2. 88(2H, q, J=7.4Hz),
5.59(2H, s), 7.16(2H, d, J=8.2Hz), 7.33-7.37(1H, m), 7.44(2H, t,
J=7.5Hz), 7.59-7.71(8H, m), 7.74(1H, dd, J=8.4 and 1.4Hz), 7.98-
8.02(2H, m), 8.21(1H, s), 12.43(1H, s).

IR(KBr) : 1684cm™'. '

mp : 149.5—157.0°C

Example 100 - : _

Synthesis of 5-benzenesulfonyldarbamoyl-1—(2-chlorobenzy1)-2-
methylben21m1dazole (165) _ | ' | _

'In the same manner as in Example 98, 0.480 g of 5~
benzenesulfonylcarbamoyl-1-(2-chlorobenzyl)-2-methyl-
benzimidazole (165) were formed from 0.450 g of 5-carboxy-1-(2-
chlorobenzyl)-2-methylbenzimidazole, 0.485 g .of  N,N'-

carbonyldiimidazole, 0.470 g:of'benzenesulfonamide'and 0.456 g

of diazabicycloundecene. -
~ Properties of cOmponnd (165)--' o _
! H-NMR(DMSO-d6, & ) : 2. 53(311, s), 5.61(2H, s), 6.57(1H, d, |
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J=71.4Hz), 7.22(1H, t), . 7.33(1H, t), 7.50(1H, d, J=8.6Hz),
7.54(1H, dd, J=7.9 and 0. 9Hz), 7.63(2H, t), 7.71(2H, m), 8. 00(211, :
d, J=7.3Hz), 8.21(1H, d, J-l 4Hz), 12. 50(1H, br s). '
 IR(KBr) : 1685cm™'. '

mp : 137.0—138.5°C.

Example 101

. Synthesis of 5-(4-chlorobenzenesulfonylcarbamoyl) 1 (2—chloro-
benzyl)-2-methylbenzimidazole (166)

In the same manner as in Example 98, 0.520 g of 5 -(4-
chlorobenz enesulfonylcarbamoyl)-1-( 2-chlorobenzy1 ) -2-methy1-
benzimidazole (166) were formed from 0.450 g of '5-carboxy-1-(2-
chlorobenzyl)-2—methylben21midazole, ~ 0.485 g of N,N'-~
carbonyldiimidazole, 0.573 g of 4-chlorobenzenesulfonamide and
0.456 g of diazabicycloundecene. ' '

Properties of Compound (166').: _

! B-NMR(DMSO-d6, & ) : 2.49(3H, s), 5.58(2H, s), 6.51(1H, d,
3=7.6Hz), 7.21(1H, t), 7.32(1H, t), 7.45(1H, d, J=8.6Hz),
7.53(1H, d, J=7.8Hz), 7.69(3H, d, J=8.6Hz), 7.99(2H, d, J=8.6Hz),
8.18(1H, s), 12.58(1H, br s).

IR(KBr) : 1619cm .

mp : 261.5—263.0°C

Synthesis of 1; (2-chlorobenzyl)-2-methyl~5-( 2-néphthalene-
sulfonylcairbamoyl)benzimidazole (167) _ s _

In the same manner as in Example 98, 0.352 g of 1-(2-
chlorobenzyl)-2-methyl-5-(2 -naphthalenesulfonylcarbamoyl )=
benzimidazole (167) were formed from 0.450 g of 5~carboxy-1-(2-
chlorobenzyl)-2-methylbenzimidazole, 0.485_ g of - NN'-
carbonyldiimidazole, 0.620 gl of 2-naphthalenesu1fonamide and
0.456 g of diazabicycloundecene. '

'Prdperties of Compound (167)#' -

! H-NMR(DMSO-d6, & ) : 2.48(3H, s), 5.56(2H, s), 6.49(1H, d,
J=7.78z), 7.20(1H, t, J=7.6Hz), 7.31(1H, t, J=7.7Hz), 7.44(1H, d,
J=8.6Hz), 7.52(1H, d, J=8.0Hz), 7.66-7.75(3H, m), 7.97(1H, d,
J=8.8Hz), 8.04(1H, d, J=8.0Hz), 8.14(1H, d, J=8.8Hz), 8.19(1lH,
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' s), 8.23(1H, 4, J=8.0Hz), 8.68(1H, s), 12.55(1H, br s).
IR(KBr) : 1685cm™!.
-mp =-23‘6.5-‘238.0°C
Example 103
Synthesis of 1- (2-chlorobenzy1) 6-methanesulfonylcarbamoy1-2-
methylbenzimidazole (168) _ -

In the same manner as in Example 98, 0.564 g of 1-(2-
chlorobenzyl)-6-methanesul fonylcarbamoyl-2-methylbenzimidazole
(168) were formed from 0.500 g of 6-carboxy-1-(2-chlorobenzyl)-
2-methylbenzimidazole, 0.539 g of N,N'-carbonyldiimidazole,
0.316 g of methanesulfonamide and 0.506 g of
diazabicycloundecene. ' |

Pr‘operties of Compound (168):
. ! B-NMR(DMSO-d6, & ) : 2.49(3H, s), 3.35(3H, s), 5.60(2H, s),
6.43(1H, 4, J=7.8Hz), 7.23(1H, t), 7.34(1H, t, J=7.7Hz), 7.57(1H,
- d, J=8.0Hz), 7.68(1H, 4, J=8.5Hz), 7. 81(1H, dd, J=1.7 and 8.5Hz),
8. 13(1H, d, J=1.5Hz), 11.94(1H, br s)
IR(KBr) : 1670cm™'.
mp : 302.0—303.0°C
Example 104 o
. synthesis of 6-(l-butanesulfonylcarbamoyl)-1-(2-chlorobenzyl)-2-
' methylbenzimidazole (169) | | |

In the same manner as in Example 98, 0.595 g of 6-(1-
butanesul fbnylcarbamoyl })-1=(2-chlorobenzyl)-2-methyl-
benzimidazole (169) were formed from 0.500 g of 6-carboxy-1-(2-
chlorobenzyl)-2-methylbenzimidazole, 0.539 g of "N,N'-
carbonyldiimidazole, 0.456 g of l1-butanesulfonamide and 0.506 g
of diazabicycloundecene. |

Properties of Compound | (169):
1H-NMR(DMSO-d6, &) : 0.84(3H, t, J=7.4Hz), 1.38(2H, m), 1.65(2H,
m), 2.49(3H, s), 3.49(2H, m), 5.60(2H, s), 6.44(1H, d, J=7.6Hz),
7.23(1H, t, J=7.6Hz), 7.35(1H, t), 7.56(1H, d, J=8.0Hz), 7.68(1H,
d, J=8.4Hz), 7.80(1H, dd, J=1.6 and 8.4Hz), 8.11(1H, d, J=1.4Hz),
11.86(1H, br s). '
IR(KBr) : 1684cm™'.
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mp : 214.0—217.0°C
Synthesis of 1-(2-chlorobenzyl)-2-methyl-6-(l-octanesulfonyl-
carbamoyl )benzimidazole (170) ' _

In the same manner as in Example 98, 0.309 g of 1-(2-
chlorobenzyl)-2-methyl-6-( 1-octa_'riesu1 fonylcarbamoyl)-
'benzimidazole (170) were formed from 0.400 g of 6-carboxy-1-(2-
chlorobenzyl)-2-methy1ben21midazole, 0.431 g of N,N'-
carbonyldiimidazole, 406 g of 1-octanesulfonamide and 0.404 g of
diazabicycloundecene. : - | .

Properties of Compoﬁnd (170):
. ! H-NMR(DMSO-d6, & ) : 0.82(3H, t, J=7.3Hz), 1.13-1.28(8H, m),
1.32-1.41(2H, m), 1.62-1.71(2H, m), 2.50(3H, s), 3.50(2H, t,
J=8.5Hz), 5.61(2H, s), 6.45(1H, d, J=7.7Hz), 7.24(1H, t,
J=7.5Hz), 7.35(1H, t, J=7.5Hz), 7.58(1H, d, J=8.0Hz), 7.69(1H, d,
J=8.4Hz), 7.81(1H, d, J=8.5Hz), 8.12(1H, s), 11.86(1H ,s).
IR(KBr) : 1674cm™!.
mp : 180.0—183.0°C
Example 106 _
Synthesis of 1-(2-chlorobenzyl)-2-methyl-6-(2-propanesulfonyl-
carbamoyl )benzimidazole (171) '
_ .In'the same manner as in Example 98, 0.417 g of 1-(2-
- chlorobenzyl )-2-methyl-6-(2-propanesulfonylcarbamoyl)-
benzimidazole (171) were formed from 0.400 g of 6-carboxy-1-(2-
chlorobenzyl)-2-methylbenzimidazole, 0.431 g of N,N'-
carbonyldiimidazole, 0.328 g of 2-propanesulfonamide and 0.404 g
of diazabicycloundecene. | . ' '

Properties of ,COmpound (171):
! H-NMR(DMSO-d6, &) : 1.30(6H, d, J=6.9Hz), 2.50(3H, s), 3.81-
3.87(1H, m), 5.62(2H, s), 6.46(1H, d, J=7.7H2), 7.25(1H, *t,
J=7.5Hz), 7.35(1H, t, J=7.5Hz), 7.62(1H, d, J=7.9Hz), 7.69(1H, d,
J=8.5Hz), 7.81(1H, d, J=8.6Hz), 8.12(1H, s), 11.83(1H, s).
IR(KBr) : 1670cm™ . - :
mp : 215.0—217.5°C.
Example 107
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~ Synthesis  of 1-(biphenyl-4-ylmethyl)-6-(l-butanesulfonyl-
carbamoyi )=-2-methylbenzimidazole (172)

In the same manner as in Example 98, 0.349 g of 1-
( biphenyl-4-y1methj1 )-6=-(l-butanesulfonylcarbamoyl)-2-methyl-
benzimidazole (172) were formed from 0.300 g of 1-(biphenyl-4-
ylmethyl)-6-carboxy-2-methylbenzimidazole, 0.323 g of N,N'-
carbonyldiimidazole, 0.273 'g of l-butanesulfonamide and 0.303 g
of diazabicycloundecene. . '

Properties of Compound (172)

! B-NMR(DMSO-d6, & ) : 0.85(3H, t, J=7.4Hz), 1.36-1.43(2H, m),
1.63-1.72(2H, m), 2.57(3H, s), 3.52(2H, t, J=7.7Hz), 5.60(2H, s),'
7.21(2H, d, J=8.2Hz), 7.35(1H, t, J=7.3Hz), 7.44(2H, t, J=7.5Hz),
7.60-7.68(5H, m), 7.81(1H, dd, J=1.6 and 8.4Hz), 8.26(1H, d,
- J=1.4Hz), 11.97(1H, s8). |

IR(KBr) : 1676cm™t.

mp : 219.5—222.5°C

Example 108 :

Synthesis of 6-(1-butanesu1fonylcarbanioy1)-1—(2,4-‘dichloro- :
benzyl)-Z-methylbenzimidazoie (173) _

In the same manner as in Example 98, 0.459 g of 6-(1-
butanesulfonylcarbamoyl)-1-(2,4~dichlorobenzyl )-2-methyl-
benzimidazole (173) were formed from 0.400 g of 6-carboxy-1-
(2,4-dichlorobenzyl)-2—methylbenzimidazole, 0.431 g of N,N'-
carbonyldi'imidazole, 0.364 g of 1-butanesulfonamide and 0.404 g
of diazabicycloundecene. o

Properties of cOmpound (173): _

! H-NMR(DMSO-d6, & ) : 0.85(3H, t, J=7.3Hz), 1.36-1.42(2H, m),
1.63-1.70(2H, m), 2.50(3H, s), 3.51(2H, t, J=7.7Hz), 5.59(2H, s8),
6.45(1H, d, J=8.4Hz), 7.33(1H, dd, J=2.1 and 8.4Hz), 7.69(1H, d,
J=8.4Hz), 7.76(1H, 4, J=2.0Hz), 7.81(1H, dd, J=1.7 and 8.5Hz),
8.11(1H, d, J=1.3Hz), 11.90(1H, s).

IR(KBr) : 1670cm™!

mp : 222.0—223.0°C

Synthesis of 1- (biphenyl-4-ylmethyl)-6-(1-butanesulfonyl-
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carbamoyl)-2-ethylbenzimidazole (174)

In the same manner as in Example 98, 0.300 g of 1-
(biphenyl-4-ylmethyl)-6-(1-butanesulfonylcarbamoyl)-2- '
_ethylbenzlmldazole :1(174) were formed from 10.300 g of 1-
| (biphenyl-4-ylmethyl)-~ 6-carboxy—2—ethylbenzxmldazole, 0.340 g of
N N'-carbonyldllmldazole, 0. 300 g of butanesulfonamide and 0.320
‘g of diazabicycloundecene.

Properties of Compound (174)- ]

. '"H-NMR(DMSO-d6, &) : 0.85(3H, t, J=7.3Hz), 1. 30(35, t, J=7.5Hz),
1.35-1.44(2H, m), 1.64- -1.72(2H, m), 2.90(2H, q, J=7.4Hz),
'3.52(2H, t, J=7.7Hz), 5.61(23, s), 7.19(28, d, J=8.3Hz), 7.35(1H,
t, J=7.3Hz), 7.44(2H, t, J=7.5Hz), 7.61-7.67(4H, m), 7.71(1H, d,
J=8.5Hz), 7.82(1H, dd, J=1.6 and 8.5Hz), 8.27(1H, d, J=1.3Hz),
12.01(1H, s).IR(Nujol) : 1687,1682cm ' '

mp : 171.8—173.0°C |

Example 110 . _ _
Synthesis of 6-benzenesu1fonyléarbamoylél-(bipheny1—4—y1methyl)-
2-trifluoromethylbenzimidazole'(175) | :

In the same manner as in Example 98, 0.508 g of 6-
benzenesulfonylcarbamoyl-1-(biphenyl-4—ylmethy1)-Z—trifluoro-
methylbenzimidazole (175) were formed from 0.483 g of 1-
(biphenyl-4-ylmethyl)—6-carboxy-2-trifluoromethyibenzimidazole,
0.396 g of N,N'-carbonyldiimidazole, 0.383 g of
benzenesulfonamide and 0.371 g of diazabicycloundecene.

Properties of Compound (175):
1B-NMR(DMSO-d6, &) : 5. 81(2H, s), 7.15(2H, d, J=8. 3Hz), 7.35(1H,
t, J=7.5Hz), 7.44(2H, t, J=7.5Hz), 7.60-7.66(6H, m), 7.70(1H, t,
J=7.4Hz), 7.91(1H, dd, J=8.7 and 1.4Hz), 7.96-8.01(3&, m),
8.42(1H, s), 12.65(1H, s).

IR(KBr) : 1685cm™'.

mp : 164.5—167.0°C

Example 111

Synthesis of 5- benzenesulfonylcarbamoyl—1-(blpheny1-4-ylmethy1)-
2-trifluoromethylbenzimidazole (176) -

In the same manner as in Example 98, 0.286 g of 5-
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benzenesulfonylcarbamoyl-1-(biphenyl-4-y1methy1)-2-trif1uoro-
methylbenzimidazole (176) were formed from 0.270 g of 1-
(bipheny1-4-y1methy1)-5-carbbxy-z-trifluoromethylbenzimidazole,
0.221 g of N,N'-carbonyldiimidazole, 0.214 g  of
benzenesulfonamide and 0. 207 g of diazabicycloundecene..

Properties of Compound (176): _
lH-NMR(DMSO-d6, ) : 5.79(2H, s), 7.15(2H, d, J=8.1Hz), 7. 35(111,
_ t, J=7.5Hz), 7.43(2H, t, J=7.5Hz), 7.59-7.67(6H, m), 7.72(1H, t,
J=7. GHz), 7.83(1H, 4, J=8.8Hz), 7.94(1H, d, J=8.9Hz), 8.02(2H, d,
J=7.4Hz), 8. 49(1H, s), 12.69(1H, s). '
IR(KBr) : 1699cm™!
mp : 248.5—251.0°C
Example 112 _

Synthesis of 6-benzenesu1fonylcarbamoYiéz-cyclopropyl—l-(2-
fluorobenzyl)benzimidazole (177) - -

In the same manner as in Example 98, 0.730 g of 6~
henzenesulfonylcarbamoyl-z-cyclopropyl -1l=(2~ fluorobenzyl)- _
benzimidazole (177) were formed from 0.930 g of 6-carboxy-2-
cyclopropyl-l-(2-f1uotobenzyl)benzimidazole, 0.972 g of N,N'-
carbonyldiimidazole, 0.942 g.of benzenesulfonamide and 0.906 g
of diazabicycloundecene. ' '

Properties of Compound (177):

'H-NMR (DMSO-d6, &) : 1.04 (4H, m), 2.15 (1H, m), 5.70 (2§, s),
- 6.85 (1H, t,:J=7.5Hz), 7.12 (1H, t, J=7.5Hz), 7.22-7.38 (2H, m),
7.54-7.70 (5H, m), 7.99 (2H, d, J=7.5Hz), 8.11 (1H, s)

white powder.

Synthesis of N-benzenesulfony1-3-[1—(2-chlorobenzyl)-2-méthy1-
benzimidazol-6-yl]acrylamide (178) _

In the same manner as in Example 98, 1.05 g of N-
benzenesulfony1-3—[1—(2-chlorobenzy1)-2-methy1benzimida201-6- :
yljacrylamide (178) were formed from 1.10 g of 1-(2-
chlorobenZyl)-2-methylbenzimidazole-6-acxylic acid, 1.09 g of
N,N'-carbonyldiimidazole, 1.06 g of benzenesulfonamide and 1.02
g of diazabicycloundecene. |
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Propert:l.es of Compound (17 8) s _

'4-NMR(DMSO-d6, &) : 2.47(3H ,s), 5.55(2H, s), 6.46-6. 55(2H, m),
' 7.22(1H, t, J=7.6Hz), 7.32(1H, t, J=7.7Hz), 7.40(1H, d, J=8.4Hz),
7.52-7.66(6H, m), 7.69(1H, t), 7.93(2H, d, J=7.9Hz), 12.17(1H,
br S). ' ' | :

IR(KBr) : 1687cm™'.

Mass(FAB) : m/e 466(M+1).

mp : 243.1—244.3°C

‘Example 114

Synthesis of N—benzenesulfonyl-z-[l (2-chlorobenzyl)-2-methy1-
' benzmldazol- -yl]acetamide (179)

'In the same manner as in Example 98, 0. 09 g of N-
benzenesulfonyl-2- [1-(2-chlorobenzy1)-2—methy1benz:um.dazol -6- _
ylljacetamide (179) were formed from 0.170 g of 1-(2-
chlorobenzyl)-2-methylbenzimidazole-6-acetic acid, 0.175 g of
N,N'-carbonyldiimidazole, 0.170 g of benz_enesul.fonamide and
0.164 g of diazabicycloundecene. -

Properties of | Compound (179): _

! H-NMR(DMSO-d6, & ) : 2.44(3H, s), 3.57(2H, s), 5.46(2H, s),
6.41(1H, 4, J=7.7Hz), 6.96(1H, d, J=7.08z), 7.16(1H, s), 7.20(1H,
t), 7.32(1H, t), 7. 47(1H, d, J=8. 2H2), 7.52-7.59(3H, m), 7.67(1H,
t, J=7.5Hz), 7.84(2H, d, J=7.4Hz), 1l2. 28(13, br s).
IR(KBr) 1719cm” 1,
mp : 236.2— 237.8°C
- Synthesis of 1-(2,4-dichlorobenzyl)~2-methyl-6-[ (2-pyridyl-
methyl )carbamoyl ]benzimidazole (180) |

_ Dichloromethane (150 ml) and some drops - of N,N-
 dimethylformamide were added to 9.00 g of 6-carboxy-1-(2,4~-
‘dichlorobenzyl)-2-methylbenzimidazole, and the mixture was
cooled with ice. Oxalyl chloride (6;84 g) were added dropwise
thereto, and the mixed solution was stirred for some minutes.
. Further, this solution was stirred at room temperature for 1.5
hours, and was then concentrat_ed ‘to a volume of approximately
1/3 of the original volume under reduced pressure. The solid
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 material precipitated was collected, and was added to a solution
of 2.69 g of 2-aminomethylpyridine and 7.34 g of triethylamine
in 200 ml of dichloromethane in some divided portions. After the
mixture was stirred for 15 hours, the reaction solution was
washed three times with water and then with a saturated aqueous
SOlutidn of sodium hydrogencarbonate. - The organic layer was.
concentrated under reduced pressure, and was crystallized from
ethyl acetate. The crystals were separated through filtration,
and were dried to give 4.35 g of 1-(2,4-dichlorobenzyl)-2-
‘methyl-6-[ (2-pyridylmethyl )cérbémoyl ]jbenzimidazole (180).
' Properties of Compound (180): | . '
1H-NMR(CD013, 6) : 2.56(3H, s), 4.76(2H, d, J=4.8Hz), 5.40(2H,
s), 6.33(1H, d, J=8.4Hz), 7.07(1H, dd, J=8.4 and 2.08Bz), 7.22(1H,
dd, J=7.4 and 4.9Hz), 7.33(1H, 4, J=7.98Hz), 7.48(1H, d, J=2.1Hz),
7.62-7.79(4H, m), 7. 86(1H, d, J=1. 1Hz)8 57, (1H, d, J=4.9Hz).
' IR(KBr) : 1645cm™! : : : : '
mp : 204.5—206.5°C
Example 116 _
Synthesis  of 1-methyl-2-n-propyl-6-[ (2-pyridylmethyl)-
carbamoyl ]lbenzimidazole (181) |

In the same manner as in Example 115, 0. 213 g of l-methyl—
2-n-propyl-6-[ (2-pyridylmethyl) ca:;bamoyl jbenzimidazole - (181)
were formed from 0.402 g of 6-carboxy-l-methyl-2-n-
propylbenzimidazole, 0.468 g of oxalyl chloride, 0.199 g of 2-
aminomethylpyridine and 0.559 g "o_f triethylamine. '

Properties of Compound (181) 3 : _
| H-NMR(CDCls, 6) : 1.08(3H, t, J=7.4Hz) 1.92(2H, m) 2.88(2H,
m) 3.76(3H, s) 4.80(2H, d, J=4.8Hz), 7.22(1H, dd, J=2.5 ‘and
7.5Hz), 7.35(1H, d, J=7.8Hz), 7.67-7.77(4H, m), - 7.80(1H, s),
8.58(1H, dd, J=4.9 and 0.9Hz). - '
IR(KBr) : 1647cm™!. "
‘mp : 140.5—141.5C
Synthesis of 1—(2-chloroben'zy1)-2-methy1-6-[(2-p_yridylmethy1')-
carbamoyl ]benzimidazole (182) | '
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In the same manner as in Examplé 115, 0. 164 g of 1-(2-
chlorobenzyl )-2-methyl-6-[ (2 -pyr:.dylmethyl )carbamoyl 1-
benzimidazole (182) were formed from 0.300 g of 6-carboxy-1 (2-
chlorobenzyl)-2-methylbenzm1dazole, 0.253 g of oxalyl chloride,
0.108 g of 2-aminomethylpyridine and 0.302 g of triethylamine.

Properties of Compound (182): |
'H-NMR(CDC1,, 0 ) : 2.56(3H, s), 4.76(2H, d, J—4 8Hz), 5 45(2H,
s), 6.40(1H, d, J=7.8Hz), 7.08(1H, t, J=7.6Hz), 7.20-7.27(2H, m),
'7.33(1H, 4, J=7.8Hz), 7.45(1H, dd, J=0.9 and 8.1Hz), 7.64(1H, s),
7.65-7.69(1H, m), 7.72(1H, dd, J=1.5 and 8.4Hz), 7. 77(1n, d,
J=8. 4Hz), 7.88(1H, d, J=1. znz), 8. 56(1H, d, J=4.7Hz). -
IR(KBr) : 1646cm™ 1. : o
mp : 156.5—157.5C -

Example 118 :
Synthesis of 2-n-propyl-1-i-propyl-6-[ (2-pyridylmethyl)-
carbamoyl ]benzimidazole (183) - i

In the same manner as in Exaimple 115, 0.020 g of 2-n-
propyl-1-i-propyl-6-[ (2-pyridylmethyl)carbamoyl ]benz imidazole
(183) were formed from 0.095 g of 6-carboxy-2-n-propyl-1-i-
propylbenzimidazole, 0.100 g of oxalyl chloride, 0.039 g of 2~
aminomethylpyridine and 0.097 g of triethylamine. |

Properties of Compound (183): .

'H-NMR(CDCl;, &) : 1.08(3H, t, J=7.4Hz), 1.69(6H, d, J=7.1Hz),
1.87-1.93(2H, m), 2.90(2H, +t, J=7.8Hz), 4.69-4.75(1H, m),
4.80(2H, d, J=4.9Hz), 7.23(1H, dd, J=7.3 and 2.1Hz), 7.37(1H, 4,
J=7.7Hz), 7.62-7.77(4H, m), 8.'2'1(11-1, s), 8.58(1H, d, J=4.5Hz).
IR(KBr) : 1631lcm™!.

mp : 155.0—156.9°C

Example 119

Synthesis of l-n-butyl 2-n-propyl-6-~| (2-pyr1dylmethy1)-
carbamoyl Jbenzimidazole (184)

In the same manner as in Example 115, 0.283 g of 1l-n-
butyl-2-n-propyl-6-[ (2-pyridylmethyl)carbamoyl Jbenzimidazole
(184) were formed from 0.500 g of 1l-n-butyl-6-carboxy-2-n-
propylbenzimidazole, 0.487 g of oxalyl chloride, 0.208 g of 2-
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aminomethylpyridine and 0.582'9 of triethylamine.

Properties of Compound (184):
1g-NMR(CDCl,, 6 ) : 0.97(3H, t, J=7.3Hz), 1.08(3H, t, J=7.4Hz),
1.37-1.46(2H, m), 1.76-1.83(23;'m), 1.92-2.00(2H, m), 2.86(2H, t,
' J=7.8Hz), 4.15(2H, t, J=7.6Hz), 4.81(2H, d, J=4.8Hz), 7.23(1H,
dd, J=7.3 and 2.4Hz), 7.36(1H, d, J=7.8Hz), 7.63-7.76(4H, m),
8.02(1H, s), 8.58(1H, d, J=4.7Hz). -
IR(KBr) : 1631cm™!. :
mp @ 105.8-—107.2%3
Example 120
Synthesis of 1-(3—chlorobenzy1)—2-n-pr0py1 6-[2-pyr1dylmethy1)—
carbamoyl]ben21m1dazole (185)

In the same manner as in Example 115, 0.311 g of 1-(3-
chlorobenzyl)-2-n-propyl-6-[2-
pyrldylmethyl)carbamoyl]benzlmldazole (185) were formed from
0.580 g of 6-carboxy-1- (3-chlorobenzy1)-2-n-propy1benzlm1dazole,
0.407 g of oxalyl chloride, 0.173 g of 2-am1nomethy1pyr1d1ne and
0. 486 g of triethylamine.

Properties of Compound (185):

1 B-NMR(CDCl ; , 6 ) : 1.03(3H, t, J=7.4Hz), 1.85-1.93(2H, m),
2.80(2H, t, J=7.5Hz), 4.77(2H, d, J=4.8Hz), 5.36(2H, s), 6.86(1H,
d, J=7.4Hz), 7.02(1H, s), 7.20-7.28(3H, m), 7.33(1H, d, J=7.8Hz),
7.63-7.73(3H, m), 7.79(1H, d, 'J=8.4Hz), 7.91(1H, d, J=1.3Hz),
'8.57(1H, d, ‘J=4.7Hz). '

IR(KBr) : 1643cm™!.

mp : 157.7—158.8°C

Example 121

Synthesis of 1-benzy1-2-n-propyl-6-[(2-pyridy1methY1)-'
carbamoyl]benzlmldazole (186) .

In the same manner as in Example 115, 0.350 g of 1-benzyl-
2-n-propy1-6-[(2-pyr1dylmethyl)carbamoyl]bgn21m1dazole (186)
were formed from 0.850 g of 1-benzyl-6-carboxj-2-n-
propylbenzimidazole, 0.949 g of oxalyl chloride, 0.404 g of 2-
aminomethylpyridine and 1.132 g of triethylamine.

Properties of Compound (186):
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! B-NMR(CDCl 5, 6 ) : 1.01(3H, t, J=7.4Hz), 1.83-1.92(2H, m),
2.82(2H, t, J=7.6Hz), 4.77(2H, 4, J=4.8Hz), 5.40(2H, s), 7.03(2H,
d, J=6.5Hz), 7.21(1H, dd, J=7.1 and 2.132),-7.18-7.34(4H, m),
7.60(1H, s8), 7.65-7.72(2H, m), 7.78(1H, 4, J=8.4Hz), 7.94(1H, d,
'J=1.2Hz), 8.56(1H,d,J=4.2Hz). | '

IR(KBr) : 1642cm™!

mp : 121.9—123.1°C

Synthesis of 1-(4-chlorobenzyl)42-propy1-6-[(2-pyridylmethy1)—
carbamoyl ]benzimidazole (187) N o

In the same manner as in Example 115, 0.089 g of 1-(4-
chlorobenzyl)-2—propy1-6-[(2-pyridy1methy1)carbamoyl]- '
benzimidazole (187) were formed from 0.547 g of 6-carboxy-1-(4-
chlorobenzyl)-2-propylbenzimidazole, 0.384 g of oxalyllchloride,'
0.163 g of 2-aminomethylpyridine and 0.458 g of triethylamine.

Properties of Compound (187): .
'H-NMR(CDCl;, 6) : 1.02(3H, t, J=7.4Hz), 1.84-1.92(2H, m), 2.77-
2.83(2H, m), 4.76(2H, d, J=4.8Hz), 5.36(2H, s), 6.96(2H, d,
J=8.3Hz), 7.22(1H, dd, J=6.4 and 0.4Hz), 7.27(2H, dd, J=8.3 and
1.3Hz), 7.33(1H, d, J=7.8Hz), 7.62-7.73(3H, m), 7.78(1H, 'd,
J=8.4Hz), 7.91(1H, 4, J=0.9Hz), 8.56(1H, dd, J=4.9 and 0.8Hz).
IR(KBr) : 1643cm™!. |
mp : 158.8—161.0°C
Example 123 -

Synthesis of 2-benzyl-1-methyl-6-[ (2-pyridylmethyl)carbamoyl]-
benzimidazole (188)

In the same manner as in Example 115, 0.171 g of 2-benzyl-
1-methy1-6—[(2-pyridY1methyl)éarbamoyl]benzimidazole (188) were
formed from 0.310 g of 2-benzyl—ﬁ-carboxy-14methylbenzimidazole,
0.295 g of oxalyl chloride, 0.108 g of 2-aminomethylpyridine and
0.303 g of triethylamine.

' Properties of Compound (188)#-

! g.NMR(CDC1 ; , 6 ) : 3.66(3H, s), 4.35(2H, s), 4,80(2H, d,
J=4.8Hz), 7.21-7.37(7H, m), 7.66(1H, br t), 7.67-7.73(2H, m),
7.78(1H, d, J=8.4Hz), 7.98(1H, s), 8.58(1H, d, J=4.9Hz) |
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IR(KBr) : 1632cm™'.

mp : 168.5—169.5C.

Example 124

. Synthesis  of 1—(2,6-dichlorobenzy1)-Zemethyl-ﬁ-[(2-pyridy1-
methyl )carbamoyl ]benzimidazole (189) '_

In the same manner as in Example 115, 0.040 g of 1-(2,6-
dichlorobenzyl)-2-methyl-6-{ ('2 -pyridylmethyl )carbam6y1 1-
benzimidazole (189) were formed from 0.600 g. of 6-carboxy-1-
_(2,6-dichlorobehzy1)-2-methy1benzi_mida’zole, 0.472 g of oxalyl
chloride, 0.201 g of 2-aminomethylpyridine and 0.188 g of
triethylamine. | ' |

Properties of cOmpound (189) H
'H-NMR(CDCl,, &) : 2.62(3H, s), 4.76(2H, d, J=4. 7Hz), 5.62(2H,
s), 7.23(1H, dd, J=7.1 and 2.2Hz), 7.28(1H, d, J=7.8Hz), 7.32(1H,
d, J=71.9Hz), 7.39(2H, d, J=8.1Hz), 7.54(1H, s), 7.66-7.71(3H, m),
7.78(1H, s), 8.60(1H, d, J=4.6Hz). |
IR(KBr) : 1635cm™'. |
mp : 225.7—226.9°C.

Example 125 . :
Synthesis - of 2-methyl-6-[ (2-pyridylmethyl)carbamoyl]j-1-[2-
(trifluoromethyl)benzyl ]benzimidazole (190) '

In the same manner as in Example 115, 0.713 g of 2-methyl-
6-[ (2-pyridylmethyl)carbamoyl]-1-[2-(trif luoromethyl)benzyl]l-
benzimidazole (190) were formed from 0.970 g of 6-carboxy-2-
methyl-1-[2-(trifluoromethyl)benzyllbenzimidazole, 0.736 g of
oxalyl chloride, 0.261 g of 2-aminomethylpyridiné and 0.726 g of
triethylamine. '

Properties of cOmpound (190) H
'H-NMR(CDCl,, 6 ) : 2.54(3H, s), 4.76(2H, d, J=4.8Hz), 5.59(2H,
s), 6.45(1H, d, J=7.9Hz), 7.22(1H, t, J=5.8Hz), 7.34(2H, t,
J=8.8Hz), 7.40(1H, t, J=7.5Hz), 7.62(1H, br s), 7.68(1H, dt,
J=1.7 and 7.7Hz), 7.72-7.82(3H, m), 7.87(1H, s), 8.56(1H, d,
J=4.9Hz). ' '

IR(KBr) : 1648cm™’
mp : 172—174°C
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Synthesis of '2-methyl-6-[(2-pyridy1methy1)carbamoyl]al-[4-
(trlfluoromethyl)benzyl]benzlmldazole (191)

In the same manner as in Example 115, 0.194 g of 2-methy1—
6-[(2—pyr1dy1methy1)carbamoyl]-1-[4-(tr1f1uoromethy1)benzyl]-
benzimidazole (191) were formed from 0.970 g of 6-carboxy-2-
methyl-1-[4- (tr1f1uoromethy1)benzyl]ben21m1dazole,- 0.736 g of
oxalyl chloride, 0.261 g of 2—am1nomethylpyr1d1ne and 0. 726 g of
triethylamine. . -
_ Properties of COmpound (191)-
1g_NMR(CDCl,;, O) : 2.59(3H, s), 4.77(2H, d, J=4.7Hz), 5. 45(2H,
s), 7.15(2H, d, J=8.2Hz), 7.23(1H, m), 7.33(1H, d, J=7.9Hz),
7.58(2H, d, J=8.2Hz), 7.63(1H, br s), 7.67-7. 74(28, m), 7.77(1H,
d, 3=8.3Hz), 7.93(1H, s), 8. 57(1n, d, J=4.9Hz). | |
IR(KBr) : 1637cm™!
mp : 188.5—190.0°C
Example 127
Synthesis - of 1-(3, 4-d1chlorobenzy1)-2-methy1-6-[(2-pyr1dy1-
methyl)carbamoyl]ben21m1dazole (192)

In the same manner as in Example 115, 0.264 g of 1-(3,4-
dichlorobenzyl)-2-methyl-6-[ (2-pyridylmethyl)carbamoyl]-~ -
benzimidazole (192) were formed from 0.500 g of 6-carboxy-1-
(3,4-dichlorobenzyl)—2—methy1benzimidazole, 0.393 g of oxalyl
chloride, 0.167 g of 2-am1nomethy1pyr1d1ne and 0.469 g of
triethylamine.

Properties of Compound (192):

IH-NMR(CDCl;, 6 ) : 2.58(3H, s), 4.77(2H, d, J=4.8Hz), 5.33(2H,
s), 6.85(1H, dd, J=8.3 and 2.2Hz), 7.14(1H, 4, J=2.1Hz), 7.22(1H,
dd, J=7.3 and 5.6Hz), 7.33(1H, 4, J=7.8Hz), 7.38(1H, d, J=8.3Hz),
7.65-7.77(4H, m), 7.92(1H, d, J=1.2Hz), 8.57(1H, d, J=4.8Hz). '
- IR(KBr) : 1638cm™'. ;

mp : 219.0—220.7°C

Example 128 |
Synthesis of _2-methy1 1-(2-methylbenzy1)-6-[(2-pyr1dy1methy1)-
carbamoyl]benzlmldazole (193)
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_ In the same manner as 1n Example 115, 0.100 g of 2-methyl-
-1-(2-methylbenzy1) 6-[(2-pyr1dylmethy1)carbamoyl]benzlmldazole
(193) were formed fromm 0. 453 g of 6-carboxy-2-methyl 1-(2-
methylbenzyl)benzimidazole, 0. 411 g of oxalyl chloride, 0. 175 g
- of 2-am1nomethy1pyr1d1ne and 0.490 g of triethylamine. '

Properties of Compound (193):- o o
! B-NMR(CDC1 3 , O ) 'z 2. 42"(33', '8), 2.54(3H, s), 4.75(2H, d,
J=4.9Hz), -5.32(2H, &), 6.33(1H, d, -J=7.8Hz), 7.01(1H, t,
J=7.8Hz), 7.17-7.24(3H,_m), 7. 33(1&, d, J=7.8Hz), 7.60(1H, s),
7.63-7.73(2H, m), 7.76(1H, d, J=8.4Hz), 7.84(1H, d, J=1.4Hz),
8.56(1H, d, J=4.9Hz). S B |
IR(KBr) : 1635cm .
mp : 154.0—157.0°C
Example 129
5ynth351s of 1- (2-methoxybenzyl)-2-methyl-6-[(2-pyr1dy1methy1)—
carbamoyl]benzlmldazole (194) :

In the same manner as 1h'Examp1e 115, 0.918 g of 1-(2;
'methobeénzyl)-2-methy1-6-[(2-pytidy1methy1)carbamoyl]-
benzimidazole (194) were formed from 0.997 g of 6-carboxy-1-(2-
mgthoxybenzyl)-2-methylbenzimidazoie, 0.858 g of oxalyl chloride,
0;309 g of 2-aminomethylpyridine and 1.02 g'df'triethylamine.'

Properties of Compound (194): _

! H-NMR(CDCl 3 , 6 ) ¢ 2.60(3H, s), 3.89(3H, s), 4.77(2H, 4,
J=4.8Hz), 5.36(2H, s), 6.60(1H, d, J=7.4Hz), 6.79(1H, dt, J=0.8
and 7.4Hz), 6.91(1H, d, J=7.4Hz), 7.20-7.28(2H, m), 7. 34(1H, d,
J=7.98z), 7.56(1H, br t), 7. 66-7.75(3H, m), 7.95(1H, m), 8. 57(1&,
d, J=4.9Hz).

" IR(KBr) : 1652cm™'.

mp : 136—138.5°C

Synthesis of 1—(4-methoxybenzy1)—2-methyl-6—[(2—pyridy1ﬁethyl)-
carbamoyl]benzimidazole (195) -

_ In the same manner ‘as in Example 115, 0.697 g of 1- (4-
methoxybenzyl)-2-methyl-6- [(2-pyr1dylmethy1)carbamoyl]-
benzimidazole (195) were formed from 0.985 g of 6-carboxy-1-(4-
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methoxybenzyl)-2-methylbenzm1dazole, 0. 858 g of oxalyl chlorlde,
'0.309 g of 2-am1nomethylpyr1.d1ne and 1.02 g of tr:.ethylam:.ne.

Properties of COmpound (195):

1 B.NMR(CDC1 ; , & ) : 2.59(3H, s), 3.76(3H, s), 4.78(2B, d,
J=4.8Hz), 5. 32(-2H,'s'), - 6.83(2H, m), 7.00(2H, nl_); 7'.22(13, dd,
J=5.1 and 6.8Hz), 7. 34(18, d,. J—7 8Hz), 7.60(1H, br t), 7.67-
7.76(3H, m), 7.97(1H, d, J=1. 2Hz), 8.57(1H, 4, J=4. QHz).

IR(KBr) : 1652cm™!. :

mp : 191.5—192.2°C

Synthesis of 1-[2 - (ben'zénesulfdhylmethYI )benzyl] —2-methyl-6- [(2-
pyridylmethyl') carbamoyl ]benz imidazole (196) ;

In the same manner as in Example 115, 0.64 g of '1-[2-
(benzenesulfonylmethyl)benzyl] -2-methyl-6-[ (2~ '
pyr:.dylmethyl)carbamoyl]benzmldazole (196) were formed from
0.74 g of 1-[2- (benzenesulfonylmethyl)benzyl] 6-carboxy-2-
methylbenzimida_zole, 0.45 g of oxalyl chloride, 0. 19 g of 2-
aminomethylpyridine and 0.53 g of triethylamine. :

Properties of Compound (196): L _ -

! B-NMR(CDCL ; , 6 ) : 2.57(3H, s), 4.50(2H, s), 4.74(2H, 4d,
J=4.9Hz), 5.59(2H, s), 6.63(1H, d, J=7.7Hz), 6.87(1H, d, J=7.4
and 1.5Hz), 7.09-7.19(3H, m), 7.31(1H, d, J=7.8Hz), 7.53-7.61(3H,
m), 7. 64(1!!, dt, J=7.6 and 1 6Hz), 7.68-7. 79(5!1, m), 7.84(1R, s),
8.52(1H, d, J=4.8Hz). '

IR(neat) 1646cm™!

liquid.

- Example 132

- Synthesis of 1= (2-cyanobenzyl)-2-methy1-6 [(2—pyr1dy1methy1)-
carbamoyl Jbenzimidazole (197)

In the same manner as in Example 115, 1.03 g of 1-(2-
cyanobenzyl )-2-methyl-6-[(2 -pyridylmethYl )carbamoyl]- N
benzimidazole (197) were formed from 1.14 g of 6-carboxy-l-(2~-
cyanobenzyl)-2-methylbenzimidazole, 0.998 g of oxalyl chloride,
0.425 g of 2-aminomethylpyridine and 1.19 g of triethylamine.

Properties of Compouhd (197): | '
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1n-mn.'n(cnch,, 5) t 2.58(3H, s), 4.76(2H, d, J=4. 8Hz), 5.59(2H,
s), 6.64(1H, d, J=7.4Hz), 7.21(1H, dt, J=5.6 and 1.8Hz), 7. 33(111,
d, J=7.98z), 7.39-7.47(2H, m), 7.65-7.79(5H, m), 7. 89(13, s),
8.56(1H, dd, J=4.9 and 0.9Hz). |

IR(KBr) : 2223, 1642cm™! '

"mp : 150.5—151.4°C

Example 133

Synthesis - of 1- (bn.phenyl—z-ylmethyl ) -2-methyl-6- [( 2—pyr1dy1-
methyl )carbamoyl ]benz imidazole (198)

In the same manner as in Example 115, 0.672 g of 1-
(biphexiyl-z-ylmethyl )-2-methyl-6-[ (2-pyridylmethyl) carbamoyl}- |
benzimidazole (198) were formed from 1.07 g of 1-(biphenyl-2-
ylmethyl)-6-carboxy—2-methylbenzimidazole, 0.796 g of oxalyl
chloride, 0.339 'g of 2-aminomethylpyridine and 0.950 g of
triethylamine. ' : -

Properties of COmpbund (198): _
lg-NMR(CDCl,, 6 ) : 2.38(3H, s), 4.78(2H, d, J=4.8Hz), 5.27(2H,
s), 6.64(1H, d, J=8.0Hz), 7.17-7.24(2H, m), 7.29-7.43(6H, m),
7.48(2H, t, J=5.5Hz), 7.49(1H, s), 7.57-7.73(3H, m), 7.80(1H, d,
J=1.0Hz), 8.58(1H, d, J=4.9Hz).

IR(KBr) : 1630, 1619cm™! |

mp : 179.8—180.8°C

Example 134

Synthesis of 1-benzy1-42-methy1-6- [ (2-pyridylmethyl)carbamoyl]-
‘benzimidazole (199) ' ' '

In the same manner as in Example 115, 0.66 g of 1-benzy1-
2-methy1-6-[(-2-pyridy1methyl')carbainoyl]benzimidazole (199) were
formed from 0.59 g of 1-benzyl-6-carboxy-2-methylbenzimidazole,
0.56 g of oxalyl chloride, 0.24 g of 2-aminomethylpyridine and
0.67 g of triethylamine. ' '

Properties of Compound (199)
1§-NMR(CDC1,, &) : 2.58(3H, s), 4.76(2H, d, J=4.9Hz), 5. 36 (2H,
s), 7.02-7.06(2H, m), 7.21(1H, dd, J=6.9 and 5. 0Hz), 7.27-
7.35(4H, m), 7.65-7.75(4H,'m)', 7.96(1H, d, J=0.8Hz), 8.56(1H, d,
J=4.8Hz). : .
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IR(KBr) : 1640cm™'.
" mp : 124.0—124.9°C
Example 135 _
Synthesis of 1-(4-tert-butylbenzyl)-2-methyl-6-[ (2-pyridyl-
methyl)carbamoyl jbenzimidazole (200) :

In the same manner as in Example 115, 0.477_g'of 1-(4-
tert-butylbenzyl)-z-methylase[(2—pyridylmethyl)carbamoyl]-
benzimidazole (200) were formed from 0.544 g of 1-(4-tert-
butylbenzyl)-6-carboxy-2-methylbenzimidazole, 0. 428 g of oxalyl
chloride, 0.183 g of 2-aminomethylpyridine and 0.511 g of
triethylamine.

Properties of COmpouhd (200)
| B-NMR(CDC ; , & ) : 1.27(9H, s), 2.60(3H, s), 4.77(2H, d,
J=4.9Hz), 5.34(2H, s), 6.98(2H,-d, J=8.3Hz), 7.21(1H, d4d, J=7.3
and 5.1Hz), 7.29-7.35(3H, m), 7.62(1H, br s), 7.65-7.75(3H, m),
7.96(1H, d, J=1.1Hz), 8.57(1H, 4, J =4.7Hz).

IR(KBr) : 1646cm '.

mp : 140.4—142.8°C

Example 136

Synthesis of 2-methyl-1- (2—naphthy1methy1)-6-[(2-pyr1dy1—
methyl )carbamoyl Jbenzimidazole (201)

in the same manner as in Example 115, 0. 47 g of 2-methyl-
1-(2-naphthy1methyl)-6-[(2-pyr1dylmethy1)carbamoyl]benzlmldazole
(201) were ° formed from 0.80 g of 6-carboxy-2-methyl-l-(2-
naphthylmethyl)benzimidazole, 0.64 g of oxaiyl chloride, 0.27 g
of 2-aminomethylpyridine and 0.77 g of triethylamine.

Properties of Compound (201):
lH-NMR(CDCl;, O) : 2.60(3H, s), 4.75(2H, 4, J=4.9Hz), 5.52(2H,
s), 7.17-7.23(2H, m), 7.31(1H, 4, J=7.8Hz), 7.38(1H, s), 7.43-
7.48(2H, m), 7.60-7.82(75; m), 8.00(1H, d, J=1.0Hz), 8.53(1H, d,
J =4.78z).

IR(KBr) : 1640cm™'.
mp : 143.0—144.5°C.
Synthesis of 1- (biphenyl-4-ylmethyl)-2-ethyl-6-[ (2-pyridyl-
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methyl)carbamoyl ]benzimidazole (202) .
In the same manner as in Example 115, 0.410 g of 1-
~ (biphenyl-4-ylmethyl)~-2-ethyl-6-[ (2~ |
pyridylmethyl)carbamoyl]benzimidazole (202) were formed from
0.500 g of 1-(biphenyl-4-ylmethyl) -6-carboxy-2-ethyl-
benzimidazole, 0.356 g of oxalyl chloride, 0.151 g of 2-
aminomethylpyridine and 0.424 g of triethylamine. B
Properties of Compound (202):
lH-NMR(CDCl,, &) : 1.45(3H, t, J=7.7Hz), 2.90(2H, g, J=7.4Hz),
4.77(2H, d, J=4.7Hz), 5.43(2H, s), 7.10(2H, d, J=8.2Hz), 7.20(1H,
dt, J=4.9 and 7.7Hz), 7.33(2H, t, J=7.4Hz), 7.42(2H, t, J=7.5Hz),
7.49-7.55(4H, m), 7.61(1H, br t), 7.67(1H, dt, J=7.8 and 1.8Hz),
7.72(14, d, J=8.4Hz), 7.81(1H, d, J=8.4Hz), 7.99(1H, s), 8.56(1H,
d, J=4.9Hz). | |
IR(KBr) : 1640cm '.
mp : 123.0—124.0°C
Example 138
~ Synthesis of 1-(2-chlorobenzyl)-6-[ 2-(pyridylmethyl)-
carbamoyl ]Jbenzimidazole (203) . _
In the same manner as 'J'..n_ Example 115, 0.110 g of 1-(2-
chlorobenzyl)-6-[ 2-(pyridylmethyl)carbamoyl ]benzimidazole  (203)
were formed from 0.461 g of 6-carboxy-1-(2-
chlorobenzyl)benzimidazolé, 0.728 g of oxalyl chloride, 0.174 g
of 2-aminomethylpyridine and 0.486 g of triethylamine. . '
Prope'rties of Compound (203): :
IH-NMR(CDCl;, 6) : 4.78(2H, d, J=4.8Hz), 5.51(2H, s), 6.92(1H, d,
J=6.5Hz), 7.17-7.31(3H, m), 7.34(1H, 4, J=7.8Hz), 7.45(1H, dd,
J=1.1 and 8.0Hz), 7.69(1H, dt, J=1.8 and 7.7Hz), 7.67-7.73(1H,
br s), 7.76(1H, dd, J=1.5 and 8.4Hz), 7.87(1H, d, J=8.4Hz),
8.05(2H, s), 8.57(1H, d, J =4.9Hz). |
IR(KBr) : l646cm™'.
mp : 144.0—145.0°C.
Example 139 :
Synthesis of 2-me_thy1-'1-(2-nitrobenzy1)-6—[(2-pyridy1methy1)-
carbémoyl‘]benzimidazole (204) '
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In the same manner as in Example 115, 0.241 g of 2-methyl-
1- (2-nitrobenzyl)- 6-[(2-pyr1dylmethyl)carbamoyl]benzlmldazole
(204) were formed from 0.367 g of 6-carboxy-2-methyl-1-(2-
nitrobénzyl)benzimidazole,-0.299.g of oxalyl chloride, 0.217 g
of 2-aminomethylpyridine and'o 360'§ of triethylamine.

Properties of Compound (204): ' _
'B-NMR(CDClg, &) = 2.56(3H, s), 4.75(24, d, J=4.8Hz), 5. 83(2H,'
s), 6.41(1H, d, J=7.8 and '1.2H2), 7. 22(18, dat, J=5.0 and 1.7Hz),
7.32(1H, d, J=7. 9Hz), 7.43-7.52(2H, m), 7.64(1H, s), 7.68(1H, dt,
J=7.6 and 1.7Hz),7.75(1H, dd, J=8.4 and 1.5Hz), 7.80(1H, d,
J=8.4Hz), 7.82(1H, d, J=1.3Hz), 8.28(1H, dd, J=8.0 and 1.7Hz),
8.56(1H, d, J=4.9Hz). - |
IR(KBr) : 1645cm™ .
mp : 194.8—196.7°C
Example 140 .
Synthesis of 2-methyl-1 —(Z-nitrobenzyl)-5-[(2-pyridy1methyl)-
carbamoyl]benzlmldazole (205)

In the same manner as in Example 115, 0.079 g of 2-methyl-
_ 1-(2-n1trobenzy1)—5-[(2-pyr1dy1methy1)carhamoyl]ben21m1dazole
(205) were formed from 0.096 g of 5-carboxy-2-methyl-l-(2-
o nitrobenzyl)benzimidazole,'0.078 g of oxalyl chloride, 0.048 g
of 2-aminomethylpyridine and 0.093 g of triethylamine.

| Properties of Compound (205):
1y-NMR(CDCl,, 6) : 2.57(3H, s), 4.80(2H, d, J=4.7Hz), 5.80(2H,
s), 6.43(1H, d, J=7.4 and 0.8Hz), 7.17(1H, d, J=8.4Hz), 7.22(1H,
dt, J=5.5 and 1.8Hz), 7.35(1H, d, J=7.8Hz), 7.44-7.52(2H, m),
7.67(1H, s), 7.69(1H, dt, J=7.8 and 1.9Hz), 7.82(1H, dd, J=8.4
and 1.5Hz), 8.27(1H, dd, J=8.0 and 1.6Hz), 8.28(1H, d, J=1.4Hz),
8.56(1H, d, J=4.9Hz). |
IR(KBr) : 1645cm™'.
mp : ~96°C(decomp.)
Example 141
Synthesis of 1- (2-chlorobenzyl)-2-methy1-6-(2—naphtha1ene-.
sulfonylcarbamoyl)benzlmldazole sodium salt (206) _

N,N'-carbonyldllmldazole (0.541 g) was added at a time to
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a ~solution of 0.500 g of 6-carboxy-1-(2-chlorobenzyl)-2-
methylbenz:.mldazole in 20 ml of N,N-dimethylformamide, and the

mixture was stlrred at room: temperature for 1 hour. Subsequently,
a solution of 0.689 g of 2-naphthalenesulfonamide and 0. 506 g of
diazabicycloundecene in 5 ml of N,N-dimethylformamide were added
" thereto, and the mixture was stirred at 100°C for 48 hours. The
reaction solution Was-cooled; and the solvent was distilled off
under reduced pressure. Water -and chloroform were added to the
residue, and 10% hydrochlorlc acid was added thereto until the
~aqueous layer was acidified. The ‘mixture was extracted twice
with chloroform. A ‘saturated agqueous solution of sodium
hydrogencarbonate was added to the resulting organic 1ayer, and
the mixed solution was stirred. The crystals precipitated were
‘separated through filtration, and  were dissolved in a small
amount - of methanol. Further, ethyl acetate was added thereto for
crystallization. The crystals were separated through flltratlon,

. and were dried to give 0. 508 g of 1-(2-chlorobenzy1) -2-methyl-6-

(2-naphthalenesulfonylcarbampyl)benzlmldazole sodium salt (206).
Properties of Compound (206):

! H-NMR(DMSO-d6, & ) : 2.46(3H, s), 5.51(2H, s). 6.38(1H, d,

J=7.9uz), 7.17(1H, +t, J=7.5Hz), 7.30(1H, t), 7.45(1H, d,

J=8.5Hz), 7.51-7.57(3H, m), 7.77-7.93(5H, m), 7.99(1H, m),

8.35(1H, s).

IR(KBr) : 159%4cm™ .

Mass (FAB) : m/e 512(M+tl).

mp : 352.0—354.5C

Example 142 .

Synthesis of 1- (2-chlorobenzy1)-2-methyl-6—(l—naphthalene-

sulfonylcarbamoyl)benzlmldazole sodium salt. (207)

_ In the same manner as in Example 141, 0. 390 g of 1-(2-
chlorobenzyl)-2-methy1-6-(1-naphthalenesulfonylcarbamoyl)-

benzimidazole sodium salt (207) were formed from 0.600 g of 6-

carboxy—l-(2-chlorobenzy1)-2-methy1benzimidazole, 0.647 g of

N,N'-carbonyldiimidazole, 0.829 g of 1l-naphthalenesulfonamide

~

and 0.608 g of diazabicycloundecene.
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' _Proéerties' of Compound (207): _ :

! g-NMR(DMSO-d6, & ) : 2.46(3H, s), 5.49(2H, 8), 6.39(1H, d,
=7.88z), 7.16(1H, t, J=7.5Hz), 7.31(1H, t, J=7.3Hz), 7.36(1H,

t), 7.40-7.45(2H, m), 7.50(1H, t, J=7.7Hz), 7.54(1H, d, J=8.0Hz),

7.75-7.81(2H, m), 7.87(1H, d, J=7.9Hz), 7. 93(1H, d, J=8.2Hz),

8.09(1H, d, J=7.3Hz), 8.86(1H, d, J=8.5Hz). ' -

_ IR(KBr) : 1633em™'. = -

Mass (FAB) : m/e 512(M+l).

‘mp. ¢+ ~265°C(decomp.) '

Example 143 :

Synthesis | of 6—(4-ChlorobénzenesulfonchatbamoYl)-1-(2-

chlorobenzyl)-2-methylbenzimidazole sodium salt (208)

' In the same manner as in Example 141, 0.270 g of 6-(4-
chlorobenzenesulfonylcarbamoyl)-1~( 2-chlorobenzyl )-2-methyl-
benzimidazole sodium salt (208) were formed from 0.400 g of 6-
carboxy-1- (2-chlorobenzyl)-2-methy1benz:|.m1dazole, 0.432 g of
N,N'-carbonyldiimidazole, 0.510 g of 4-chlorobenzenesulfonam:.de
and 0.404 g of diazabicycloundecene.

Properties of Compound (208):

! B_NMR(DMSO-d6, O ) : 2.46(3H, s), 5.52(2H, s), 6.38(1H, d,
J=7.48z), 7.19(1H, t, J=7.6Hz), 7.31(1H, t, J=7.6Hz), 7.39(2H, 4,
J=8.5Hz), 7.45(18, d, J=8.9Hz), 7.54(1H, d, J=8.0Hz), 7.76-
7.82(4H, m). | |
IR(KBr) : 1592cm™!.

Mass(FAB) : m/e 496(M+l1).

mp : 360—362°C(decomp.)

Example 144 . .

Synthesis of 6-( 3-chlorobenzenesulfonyl-carbamoyl )=1-(2-chloro-
benzyl)-2-methylbenzimidazole (209)

In the same manner as in Example 141, 6-(3-
chlorobenzenesulfonylcarbamoyl)-1-(2 -chlorobenzyl)-2-methyl-
benzimidazole sodium salt ' was obtained  from 0.450 g of 6-
carboxy-1-(2-chlorobenzyl)- '2-methy1benzimidazole, 0.486 g of
N N'-carbonyld:.mldazole, 0.573 g of 3-chlorobenzenesulfonam:.de '
and 0.456 g of diazabicycloundecene. This salt was dlssolved in
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a m:Lxed solution of methanol and water, and was adjusted to a PH
of from 5 to 6 with 10 % ‘hydrochloric acid. = The crystals
precipitated were separated through filtration, and were dried
to give 0. 420 g of 6- (3-chlorobenzenesulfonylcarbamoyl) 1 -(2-
chlorobenzyl) -2-methylbenzimidazole (209).

Properties of Compound (209): _ _ )

! B_NMR(DMSO-d6, O ) : 2.51(3H, s), 5.63(2H, s), .6.48(1H, d,
J=7.78z), 7.22(1H, t, J=71.6Hz), 7.34(1H, t, JI=7.7Hz), 7.56(1H, t,
' 3=8.0Hz), 7.64(1H, t, J=8.0Hz), 7.68(1H, d, J=8.5Hz), 7.78(2H, t,
- J=8.6Hz), 7.91(1H, d, 'J=7.6Hz), 7.95(1H, d, J=1.6Hz), 8.10(1H,
IR(KBr) : 1687cm .

Mass(FAB) : m/e 474(M+l).

mp : 254.5—257.5°C(decomp.)

Example 145 . '

Synthesis of 5-benzenésulfbnylcarbanioyl-z—benzyl-l-(2-chloro-
benzyl)benzm:.dazole (210) ' .

In the same manner as in Example 144, 0.447 g of 5-
benzenesulfonylcarbamoyl-2 —benzyl-l- (2-chlorobenzyl)-
benzimidazole (210) were formed from 0.466 g of 2-benzyl-5-
carboxj'r-l-(2-chlor_ob'enzy1)henzimidazole; 0.401 g of N,N'-
carbonyldiimidazole, 0.389 g of benzenesulfonamide and 0.377 g
of diazabicycloundecene. '

Propertles of Compound (210) ¢ : _
1 §_NMR(DMSO-d6, O ) : 4.28(2H, s), 5.57(2H, s), 6.23(1H, d,
J=7.6Hz), 7.04(1H, t, J=7.6Hz), 7.10-7._26(6H-, m), 7.40(1H, d,
J=8'.6Hz), 7.46(1H, 4, J=8.0Hz), 7.61-7.73(4H, m), 8.00(2H, d,
J=7.6Hz), 8.23(1H, s), 12.43(1H, br s). -

IR(KBr) : 1685cm™'.

mp : 152.0—155.0C

Example 146 _

Synthesis of -benzenesulfonylcarbamoyl-2-behéylél- (2-chloro-
benzyl)benzimidazole (211) R _ ' _

In the same manner as in Example 144, _0.803 g of 6-
benzenesulfonylcarbamoyl -2-benzyl-1-(2- '
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chlorobenzyl)benzimidazole (211) ‘were formed from 0.760 g of 2-
-benzyl-s-carbcxy-l-(2-chlor0benzy1)benzimidazole,  0.654 g of
N,N'-carbonyldiimidazole, 0.634 g ‘of benzenesulfonamide and
- 0.614 g of dlazablcycloundecene. R o

. - Properties of Compound (211)° _ o _

! S-NMR(DMSO-d6, O ) : 4.41(28, s), 5.71(2H, s), 6.32(1H, d,
3=7.7Hz), 7.06(1H, t; J=7.7Hz), 7.14-7.30(6H, m), 7.50(1H, d,
J=8.0Hz), 7.62(2H, t), 7.70(1#, t), 7.81(1H, d, J=8.6Hz),
7.87(1H, d, J=8.5Hz), 7.97(2H, 'd, J=8.2Hz), 8.16(1H, s),

© 12.60(1H, br s).

IR(KBr) : 1704cm™ i.

mp : 143.0—144.5°C.

Example 147

Synthesis of 1-(2,4-dichlorobenzyl)- 2-methy1-6-[ (2-pyridyl-
methyl)carbamoyl Jbenz imidazole (180)

Ten milliliters of dichloromethane and 1 drop of N,N-
dimethylformamide were added to 0.627 g of 6-carboxy-1-(2,4-
dichlorobenzyl)-2-methy1benzimidazole-, and the mixture was
cooled with ice. Oxalyl chloride (0.493 g) was added dropwise
thereto, and the mJ.xture was stirred for several minutes.
Further, the m:.xture was stlrred at room temperature for 1 hour,
and was then concentrated under reduced pressure to remove
oxalyl chloride. The residue was dissolved in 10 ml of
' dichloromethane. This solution was added dropwise to a solution
of 0.167 g of 2-aminomethylpyridine and 0.469 g of triethylamine
in 5 ml of methylene chloride while being cooled with ice. After
the mixture was stirred for 1 hour, the reaction solution was
washed three times with water and further with a saturated
agqueous solution of sodium hydrogencarbonate. The organic layer
was concentrated under .reduced pressure, and was purified
through preparative thin-layer silica-gel chromatography
(eluent: -a mixture of acetone and diethyl ether at a ratio of
1:1). The result:.ng product was further dissolved in 5 ml of
'ethyl - acetate, and -2 ml of hexane were added thereto for
crystallization. The crystals were separated through flltratlon,
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and were dried to give 0.359 g of 1-(2,4-dichlorobénzyl)-2-
methyl-6-[ (2-pyridylmethyl)carbamoyl ]Jbenzimidazole (180).

Properties of Compound (180): _
|H-NMR(CDCl3, O) : 2.56(3H, s), 4.76(2H, d, J=4.8Hz), 5.40(2H,
s), 6.33(1H, d, J=8.4Hz), 7.07(1H, dd, J=8.4 and 2.0Hz), 7.22(1H,
dd, J=7.4 and 4.9Hz), 7.33(1H, 4, J=7.9Hz), 7.48(1H, d, J=2.1Hz),
7.62-7.79(4H, m), 7.86(1H, 4, J=1.1Hz), 8.57, (1H, d, J=4.9Hz).
IR(KBr) : 1645cm™ . - - : .
mp : 204.1—206.3°C
Synthesis of 1-(biphenyl-4-ylmethyl)-2-methyl-6-[ ( 2-pyridyl-
methyl)carbamoyl ]benzimidazole (212)

Oxalyl chloride (0.655 g) was added to a solution of 0.886
g of 1-(bipheny1-4-y1methy1)-6-carboxy-2—methylbenzimidazole and
1 drop of N,N-dimethylformamide in 13 ml of dichloromethane
while being cooled with ice, and the mixture was stirred at room
temperature for 15 hours. The ‘crystals precipitated were
separated through filtration, washed with methylene chloride,
and dried under reduced pressure. The crystals were added to a
solution of 0.235 g of 2-aminomethylpyridine and 0.653 g of
triethylamine in 15 ml of dichloromethane while being cooled,
and the mixture was stirred for 1 hour. Water was added to the
reaction solution to stop the reaction. The reaction solution
was washed twice with water and furi:her with a saturated aqueous
solution of sodium hydrogencarbonate. The organic layer was then
dried, and the solvent was concentrated under reduced pressure. '
The residue was recrystallized from a mixed solvent of ethyl
acetate and ethanol to give 0.774 g of 1l-(biphenyl-4-ylmethyl)-
2-methyl-6~[ (2-pyridylmethyl) carbamoyl] benzimidazole (212).

Properties of Compound ('212) s '
1H-NMR(CDCl,, &) : 2.62(3H, s), 4.77(2H, d, J=4.8Hz), 5.42(2H,
s), 7.12(2H, d, J=8.5Hz), 7.21(1H, m), 7.34(2H, m), 7.42(2H, m),
7.51-7.55(4H, m),7.62(1H, br t), 7.67(1H, dt, J=1.7 and 7.7Hz),
7.71(1H, dd, J=1.6 and 8.4Hz), 7.76(1H, d, J=8.4Hz), 8.00(1H, d,
J=1.2Hz), 8.56(1H, d, J=4.8Hz). ' |
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" IR(KBr) : 1642cm™!.

mp : 205.0—206.5C

Example 149

Synthesis of 6-benz enesulfonylcarbamoyl-1-(2~chlorobenzyl)-2-
methylbenzimidazole (163) '

N,N'-carbonyldiimidazole -(0.973 g) was added to a solution
of 0.902 g of 6-carboxy-1-(2-chlorobenzyl)-2-methylbenzimidazole
in 20 ml of N,N-dimethylformamide, and the mixture was stirred
at room temperature for 1 hour. si_xbsequently, a solution of
0.943 g of benzenesulfonamide and  0.913 g of
diazabicycloundecene' in 5 ml of N,N-dimethylformamide was added
thereto, and the mixture was stirred at 100°C for 70 hours. The
reaction solution was cooled, and the solvent was distilled off
under reduced pressure. Water and chloroform were added to the
residue, and 10% hydrochloric acid was added thereto while being
stirred until the aqueous layer was acidified. The mixed
solution was extracted twice with chloroform. The resulting
organic layer was washed with a saturated aqueous solution of
sodium hydrogencarbonate, and "the solvent was distilled off
under reduced pressure. The residue was dissolved in a small
amount of chloroform, and ethyl acetate was added to the
solution for crystallization. The crystals were separated

throu_gh filtration, and ‘were dried to give 0.667 g of 6-

benzenesulfoﬁylcarbamoyl-l -(2-chlorobenzyl)-2-
methylbenzimidazole (163).

Example 150

Synthesis of 6-benzenesulfonylcarbamoyl-1- (biphenyl-4-ylmethyl)-
Z—methylbenzi_midazolé sodium salt (213)

In the same manner as in Example 141, 0.365 g of 6-
benzenesulfonylcarbamoyl-1-( bipheny1-4-ylmethyl )-2-methyl-
benzimidazole sodium salt (213) were formed from 0.637 g of 6-
carboxy-1-(biphenyl-4 -'ylmethyi )-2-methylbenzimidazole, 0. 533 g
of N,N'-carbonyldiimidazole, 0.516 g of benzenesulfonamide and
0.500 g of diazabicycloundecene. | ' ;

- Properties of Compound (213):
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| g-NMR(DMSO-d6, O ) : 2.52(3H, s), 5.52(2H, s), 7.13(28, d,
J=8.1Hz), 7.31-7.37(4H, m), 7.39-7.45(3H, m), 7.58-7.63(4H, m),
7.78-7.82(3H, m), 7.97(1H, s). '

IR(Nujol) : 1591lcm™!. -

mp : 289.0—290.0°C(decomp.)

Example 151

_ Synthesis of 6-benzenesulfonylcarbamoyl-1-(2-chlorobenzyl)-2-
methylbenzimidazole (163)

N, N'-carbonyldllmldazole (5.41 g) was added at a time to a
solution - of 5.02 g of 6-carboxy-1-(2-chlorobenzyl)-2-
methylbenzimidazole in 110 ml of N,N-dimethylformamide, and the
mixture was stirred at room temperaturelfof'l hour. Subsequently,
a solution of 5.24 g of benzenesulfonamlde and 5.08 g of
diazabicycloundecene in 20 ml of N ,N-dimethylformamide was added
thereto, and the mixed solution was stirred at 100°C for 70 hours.
The reaction solution was cooled, and the solvent was distilled
off under reduced pressure; Water and chloroform were added to
the residue, and 10% hydrochloric acid was added thereto while
being stirred until the aqueous Jlayer was acidified. The
solution was extracted twice with chloroform. The organic layer
was washed with a saturated aqueous solution of sodium
hydrogencarbonate, and a part of the solvent was distilled off
under reduced pressure. The crystals precipitated were separated
through filtration, and were dried to give 4.96 g of 6~
benzenesulfonylcarbamoyl-1—(2-ch16robenzy1)-2—
methylbenzimidazole (163).

Example 152 : :
synthesis  of 1-(2-ch10robenzY1)-2-methy1-'-trifiuoromethane-
sulfonylcarbamoylbenzimidazole hydrochloride (214)

N,N'-carbonyldiimidazole (0.647 g) was added at a time to
a solution of 0.600 g of 6-carboxy-1-(2-chlorobenzyl)-2-
methylbenzimidazole in 20 ml of N,N-dimethylformamide, and the
mixture was stirred at room temperature for 1 hour. Subsequently,
a solution of 0.596 g of trifluoromethanesulfonamide and 0.609 g
of diazabicycloundecene in 5 ml of 'N,N-dimethylformamide was -
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added thereto, and the mixture was stirred at 100°C for 72 hours.
The reaction solution was cooled, and the solvent was distilled
off under reduced-pressure.' Wwater and ethyl acetate were added
to the residue, and 10 % hydrochloric acid was added thereto
while being stirred until the aqueous layer was acidified. The
crystals precipitated were washed with a mixed solvent of 25 ml
of ethanol and 25 ml of methanol. The crystals were dried to

give . 0.420 g  of - 1-(2-chlorobenzyl)-2-methyl-6-
trifluoromethanesulfonylcarbamoylbenzimidazole - hydrochloride
(214). '

P:operties'of Compound (214):

! J-NMR(DMSO-d6, & ) : 2.84(3H, s), 5.82(2H, s), 7.08(1H, d,
J=7.5Hz), 7.30(1H, t), 7.40(1H, t, J=7.7Hz), 7.58(1H, d,
J=8.0Hz), 7.79(1H, d, J=8.6Hz), 8.07-8.13(2H, m). | -
IR(KBr) : 1634cm™'.

Mass(CI) : m/e 432(M+1-HCl).

mp : 332—335°C(decomp.) |

Example 153 and 154 _
Synthesis of 6-benzenesulfonylcarbamoyl-1-(2,4-dichlorobenzyl)-
2-methylbenzimidazole -hydrochloride (215) and 6-

benzenesulfonylcarbambYl-1-(2,4-dichlorobenzy1)-2-methy1-
benzimidazole (216) : |

In. the same manner as in Example 152, 0.540 g of 6-
benzenesulfonylcarbamoyl-l (2,4-dichlorobenzyl )-2-
methylbenzimidazole hydrochloride (215) were formed from 0.460 g
of 6-carboxy-1-(2, 4—dlchlorobenzyl)-2-methylben21m1dazole, 0.455
g of N,N'-carbonyldiimidazole, 0. 431 g of benzenesulfonamide and
0.418 g of diazabicycloundecene.

Properties of Compound (215):
! g_NMR(DMSO-d6, & ) : 2.71(3H, s), 5.74(2H, s), 6.83(1H, d,
J=8.4Hz), 7.33(1H, dd, J=2.0 and 8.4Hz), 7.63(2H, t), 7.71(1H,
t), 7.78(1H, d, J=2.0Hz), 7.86(1H, d, J=8.7Hz), 7.95(1H, dd,
J=1.4 and 8.7Hz), 7.99(2H, m), 8.29(1H, s). -
IR(KBr) : 1686cm™!. ’
mp : 236.0—238.0°C
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This compound was dissolved in a mixed. solvent of a
potassium hydrogencarbonate' and methanol, and the solution was
adjusted to a pH of from 5 to 6 with 10% hydrochlor:l.c acid. The
crystals precipitated were collected , washed with water and with
methanol, and dried to g:.ve 6-benzenesulfonylcarbamoyl-1- (2 4~
dichlorobenzyl)-2-methylbenzimidazole (216). | o

Properties of Compound (216): .

1 g-NMR(DMSO-d6, & ) : 2.48(3H, s), 5:58(2H, 's), 6.42(1H, 4,
- J=8.4Hz), ‘7.31(1H, dd, J=2.2 and 8.4Hz), 7.60-7.75(6H, m),
7.99(2H, d, J=7.4Hz), 8.06(1H, s), 12.40(1H, s). :
IR(KBr) : 1540cm™!. - | -

‘mp : 238.2.—239.9°C

Example 155

Synthesis of 1-(2-chlorobenzyl)-6 (4-methoxybenzenesulfonyl-
carbamoyl)-2-methylbenz:|.m1dazole (217) |

N,N'-carbodiimidazole (0.431 g) was added at a time to a
solution of 0.400 g of 6-carboxy-1- (2-chlorobenzyl)-2-
methylbenzimidazole in 15 ml of N,N-dimethylformamide, and the
mixture was stirred at room temperature for 1 hour. Subsequently, -
a solution of 0.498 g of 4-methoxybenzenesulfonamide and 0.405 g
of diazabicycloundecene in 5 ml of N,N_—dimethylformamide' was
added thereto, and the mixed solution was stirred at 100°C for 67
hours. The reaction solution was cooled, and the solvent was
distilled off under reduced pressure. Water and chloroform were
added to the residue, and 10 % hydrochioric acid was added
thereto while being cooled until the aqueous layer was acidified.
The resulting mixture was extracted twice with chloroform. The
organic layer was washed with 'a” saturated aqueous solution of
sodium hydrogencarbonate, and the solvent was distilled off
under reduced pressure. The residue was 'purified through silica-
gel column chromatography' (eluent: a mixture of chloroform and
methanol at a ratio of 100:2 to 100:10). The resulting product
was concentrated, and was crystallized from a mixed solution of
ethyl' acetate and diethyi ether. The crystals were separated
through filtration, and were dried to give 0.450 g of 1-(2-
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chlorobenzyl)-G-(4-methoxybenzenesulfonylcarbamoyl)-2-
methylbenzimidazole (217).

Properties of Compound (217):

1 H-NMR(DMSO-d6, & ) : 2.46(3H, s), 3.83(3H, s), 5.58(2H, s),
7.12(2H, d, J=9.0Hz), 7.21(1H, t, J=7.3Hz), 7.33(1H, t), 7.56(1H,
d, J=7. OHz), 7.63(1H, d, J=8. Snz), 7. 71(11!, dd, J=1.6 and 8.5Hz),
7.91(2H, 4, J=9.0Hz), 8. 05(111, d, J=1.3Hz).

IR(KBr) : 1683cm™'. ' -

Mass(FAB) : m/e 470(M+1).

mp : 271.0— 274.0°C

Example 156

- Synthesis of 1-(2-c_hlorobenzy1)-2-methyl-6-(a-tdluenesulfonyl- '
carbamoyl )benzimidazole (218) ' |

In the same manner as in Example 155, 0.350 g of 1-(2-
chlorobenzyl)—2—methy1-6-(a-tolueheSulfonylcarbamoy1)-
benzimidazole (218) were formed from 0.450 g of 6-carboxy-1-(2-
chlorobenzyl)-2-methylbenz:i.midazolé, 0.485 g of N,N-
cafbonYldiimidazole, 0.512 g of a-toluenesulfonamide and 0.456 g
of diazabicycloundecene. ' -

Properties of Compound (218): |
! B_NMR(DMSO-d6, & ) : 2.48(3H, s), 4.36(2H, s), 5.53(2H, s),
6.40(1H, d, J=6.8Hz), 7.15-7.28(6H, m), 7.32(1H, t), 7.49(1H, d,
J=8.3Hz), .7.55(1H, d), 7.83-7. 87(2H, m). |
IR(KBr) : 1593cm™!.

Mass(FAB) : m/e 454(M+l).

mp : 193—196°C(foamed)

Synthesis of 1-(2-chlorobehzy1);6-(2,S-dimethylbenzenesulfo'nyll-'
carbamoyl)-2-methylbenzimidazole (219) '

In the same manner as in Example 155, 0.490 g of 1-(2-
chlorobenzyl)-6-(2,5-dimethylbenzenesulfonylcarbamoyl)-2- |
methylbenzimidazole (219) | were'formed'from 0.500 g of 6-carboxy-
1~ (2-chlorobenzy1)-Z-methylbenzlmldazole, 0.539 g of N,N'-
carbonyldlmldazole, 0.616 g of 2 5-xylenesulfonamide and 0.506
g of diazabicycloundecene.
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Properties of COmpoimd. (219)3 - _ | _
! -NMR(DMSO-d6, 6 ) : 2.35(3H, s), 2.48(3H, s), 2.51(3H, s),
5.58(2H, s), 6.45(1H, d, J=7.5Hz), 7.20-7.27(2H, m), 7.31-
7.39(2H, m), 7.56(1H, d, J=8.0Hz), 7. 64(1H, d, J=8.5Hz), 7. 75(18,
d, J=8.5Hz), 7.82(1H, s), 8. OG(IH, s), 12.45(1H, br s).
IR(KBr) : 1690cm™'. _
Mass(FAB) : m/e 468(M+1).
mp : 266.5-—267.5%3

Example 158 :
Synthesis - of | 1-(2-chlorobenzyl)-2-methyl-6-(4-n1trobenzene-'
sulfonylcarbamoyl )benzm:l.dazole (220)

_ N,N'-carbodiimidazole (0.432 g) was added at a time to a
solution of 0.400 g of 6-carboxy-1- (2-chlorobenzy1)-2-
methylbenzimidazole in 15 ml of N,N-dimethylformamide, and the
solution was stirred at room temperature ' for 1 hour.
Subsequently, ‘a solution of 0.538 g of 4-n1trobenzenesu1fonam1de_
and 0.405 g of ‘diazabicycloundecene in 5 ml of N,N-
dimethylformamide, and the mixture was stirred at 100°C for 84
hours. The reaction solution was cooled, and the solvent was
distilled off wunder reduced ' pressure. Chloroform and
hydrochlbric acid were added to the residue, and thé mixture was
stirred to precipitate the crystals. The crystals precipitated
‘were separated through filtration, and were dried to give 0.300
g of 1"‘-(2-chlorobenzyl)-2-methy1-?6-(4—nitrobenzenesu1fonyl—
carbamoyl )benzimidazole (220). '

Properties of Compound (220): _ _
! g-NMR(DMSO-d6, & ) : 2.56(3H, s), 5.65(2H, s), 6.54(1H, d,
J=7.6Hz), 7.23(1H, t, J=7.6Hz), 7.34(1H, t, J=7.6Hz), 7.56(1H, t,
J=8.0Hz), 7.68(1H, d, J=8.5Hz), 7.83(1H, d, J=8.3Hz), -8.07(1H,
s), 8.16(2H,d,J=8.7Hz), 8.37(2H, d, J=8.7Hz). -
IR(KBr) : 1621lcm™!. |
Mass(FAB) : m/e 485(M+l). .
mp : 330—332°C |
Syntheéis of 1—(2-chlorob'enzy1)-2-methy1-6-[4-(trif1uoromethy1)- '
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benzenesulfonylcarbamoyl benz imidazole (221)-

In the same manner as in Example 158, '0.390 g of" 1-(2_-5
chlorobenzyl)-2 -methyl—G— [4-(trif luoromethyl ) benzenesulfonyl-
carbamoyl]benz:.m1dazole (221) were formed from O. 450 g of 6~
' carboxy-l-(z-chlorobenzyl)-2-methy1benz.1.m1dazole, 0.486 g of
N N'-carbonyld:.mu.dazole, . 0.676 g of 4-(trifluoromethyl)-
benzenesulfonam1de and 0. 457 g of dlazablcycloundecene.

_ Properties of Compound (221) s : - .
! B-NMR(DMSO-d6, O ) : 2.52(3H, s), 5.62(2H, s), 6.47(1H, d,
 g=7.2Hz), 7.22(18, t, J=7.5Hz), 7.34(1H, t), 7.56(1H, d,
H=8.0Hz), 7.66(1H, 4, 8 .5Hz), 7.78(1H, d), 7.97(2H,_'d, J=8.3Hz),
 8.06(1H, s), 8.15(2H, d, J=8. 3Hz) | -
IR(KBr) : 1620cm™’.
Mass (FAB) : m/e 508(M+l).
mp : 288.0—292.0°C |
Synthesis of 6-(2-chlorobenzenesulfonylcarbamoyl) 1 (2-chloro-'
benzyl)-2-methylbenzimidazole ammonium salt (222)

N,N'=-carbodiimidazole (0.485 g) was added at a tme to a
solution of 0.450 g of 6-carboxy-1l-(2~-chlorobenzyl)-2-
methylbenzimidazole in 15 ml of N,N-dimethylformamide and the
mixture was stirred at room témpe_rature for 1 hour. Subsequently,
a solution of 0.575 g of trifluoromethanesulfonamide and 0.457 g
of diazabicfrclounde_cene in 5 ml of N,N-dimethylformamide was
added thereto, and the mixture was stirred at 100°C for 72 hours.
The reaction solution was cool_ed', and the solvent was distilled
off under reduced pressure. Water and ethyl acetate were added
to the residue, and 10 % hydrochloric acid was added thereto
while being mixed until the aqueous layer was acidified. ~ The

_crystals precipitated were separated through filtration. The

crystals were dissolved in ethanol, ~and the solution ‘was
adjusted to a pH of 7 with aqueous ammonia. Further, diisopropyl
ether was added thereto.  The crystals prec1p1tated were
separated through filtration, and were dried to give 0.360 g of 3
6-(2-chlorobenzenesul fonylcarbamoyl ) -i— (2-chlorobenzyl)-2- '
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methylbenzimidazole ammonium salt (222).

Properties of Compound (222): o
! H-NMR(DMSO-d6, O ) : 2.47(3H, s), 5.51(2H, s), 6.43(1H, d,
J=7.5Hz), 7. 12(4H, br s), 7.19(18H, t, J=7. GBz), 7.28-7.38(4H, m),
' 7.46(1H, d, J=8.3Hz), 7.53(1H, d, J=7. 9Hz), 7.78-7. 82(2H, m),
7.97(1H, m). --
IR(KBr) : 1590cm™'.
Mass(FAB) : m/e 474(M+1—NH3).
mp : 264.0—267.0°C

Synthesis of | 6—carbamoy1—1-(2,4-dichlorobenzy1 )'-2_—methy1-
‘benzimidazole (223) |

Oxalyl chloride (0.437 g) was added to a solution of 0.490
g of 6-carboxy-1-(2,4-d1chlorobenzyl)-2-methylbenzm1dazole and
1 drop of N,N-dimethylformamide in 8 ml of methylene chloride
. while being cooled with ice, and the mixture was stirred at room .
temperature for 1.5 hours. Four milliliters of 28 %  aqueous
ammonia were added thereto, and the solution was stirred at room
temperature for 12 hours. The reaction solution was extracted
with the addition of water and methylene chloride. The organic
layer was concentrated, and the crystals precipitated were then
collected, and were dried to give 0.240 g of 6-carbamoyl-1-(2,4-
dichlorobenzyl) -2-methy1:benz imidazole (223).

Properties of Compound (223): _ : .
! B-NMR(DMSO-d6, O ) : 2.48(3H, s), 5.54(2H, s), 6.41(1H, d,
J=8.4Hz), 7.21-8.02(3H, m); 7.31(1H, dd, J=2.2 and 8.4Hz),
7.60(1H, d, J=8.4Hz), 7.75(1H, m), 7.93(1H, s).
IR(KBr) : 1666cm™'.
mp : 112.0—114.0°C
Example 162
Synthesis of 6-benzensul fonylcarbamoyl-2-benzyl-1-(2,4-dichloro-
benzyl )benzimidazole (224) | | |

N,N'-carbonyldiimidazole (0. 248 g) was added at a time to
a solution of 0.315 g of 2—benzy1— -carboxy-1- (2 4-dichloro-
benzyl)benzimidazole in 5 ml of N,N-dimethylformamide, and the B
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nixture was stirred at room temperature for 1 hour. Subsequently, '
a solution of 0.240 g of benzenesulfonamide and 0.233 g of
diazabicycloundecene in 4 ml of l\f,'N-dimethylformamide was added
thereto, and the mixture was stirred at 100°C for 62 hours. The
reaction solution was cooled, and the solvent was distilled off
under reduced pressure. Water -and chloroform were added to the
residue, and 10% hydrochloric acid was added thereto while being
mixed until the aqueous layer was acidified. The solution was
extracted twice with chloroform.' The resulting organic layer was
washed with a saturated '~ agqueous solution of' sodium
hydrogencarbonate, and a part of the solvent was dJ.stJ.lled off
under reduced pressure. To the residue were added 4 ml of
"methanol and 4 ml of a 20 % potassium hydrogencarbonate aqueous
‘'solution to form a uniform solution. This solution was then
adjusted to a pH of from 5 to 6 with 10% hydrochloric acid. The
crystals precipitated were separated through filtration, and
were dried to give 0. 310 g of G-benzenesulfonylcarbamoyl -2-
benzyl-1-(2, 4-d1.chlorobenzy1)benzmldazole (244).

Properties of Compound (224):
! B-NMR(DMSO-d6, 6 ) : 4.32(1H, s), 5.61(2H, s), 6.16(1H, d,
- J=8.4Hz), 7.09(1H, dd, J=8.4 and 1.9Hz), 7.18-7.10(5H, m), 7.82-~
' 7.58(6H, m), 7.97(2H, d, J=1.6Hz), 8.10(1H, s), 12.43(1H, br s). |
IR(KBr) :.1703cm™’. ' '
mp : 236.0—238.0°C
Example 163
Synthesis of | 5-benz_enesulfonylcarbamoyl-z-benzyl-l-(2,4-
dichlorobenzyl)benzimidazole (225) |

In the same manner as in Example 152, 0.270 g of 5-
benzenesul fpnylcarbamoyl—2 -benzyl-1-(2,4-dichlorobenzyl)-
benzimidazole (225) were formed from 0.385 g of 2-benzyl-5-
carboxy-1-(2,4-dichlorobenzyl)benzimidazole, 0.304 g of N,N'-
carbonyldiimidazole, 0.294 g of benzenesulfonamide and 0.285 g
of diazabicycloundecene. _ '

" Properties of cOmpuund (225): _
! B-NMR(DMSO-d6, O ) : 4.28(2H, s), 5.52(2H, s), 6.14(1H, 4,
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J=8.4Hz), 7.21-7.06'(6H, m), 7.42(1H; d, J=8.6Hz), 7.76-7.57(5H,
m), 8.05-7.95(2H, m), 8.24(1H, s), 12.43(1H, br s).

IR(KBr) : 169lcm™!. '

mp : 107.0—110.0°C.

Example 164

-Synthesis' of 6-benzenesulfonylcarbamoyl-1-(biphenyl-4-ylmethyl-
2-hydroxybenzimidazole (226 )

Tetramethoxymethane (0. 220 g) was added to a solut:.on of
0.400 g of N-benzenesulfonyl-4-amino-3- _(bJ.p_henyl—4-y1methy1-
amino)benzamide in 5 ml of acetic acid, and the mixture was
stirred at 80 °C for 2 hours. The reaction solution was
concentrated, and a 20 % potassium hydrogencarbonate agqueous
solution was added to this reaction solution to render it basic.
This solution was then adjusted to a pH of from 5 to 6 with 10%
hydrochloric acid. The crystals precipitated were collected, and
10 m1 of methanol, 0.50 g of 10% hjdrdchloric- acid and 0.35%
hydrochloric acid were added thereto. The mixture was stirred at
60°C for 15 hours. A 20% potassium hydrogencarbonate aqueous
solution was added to the solution to render it alkaline. This .
solution was then adjusted to a pH of from 5 to 6"with 10%
hydrochloric acid. The crystals precipitated were separated
‘through filtration, and were dried to give 0.219 g of 6-
benzenesulfonylcarbamoyl-1- (b1pheny1—4-ylmethyl-z-hydroxy—
bean.mJ.dazole (226) .

Propert:.es of Compound (226):

! -NMR(DMSO-d6, O ) s 5.07(2H, s), 7.08(1H, d, J=8.2Hz), 7.33-
7.39(3H, m), 7.44(2H, t, J=7.5Bz), 7.60-7.65(7H, m), 7.66-
7.72(2H, m), 7.96-7.80(2H, m), 11.46(1H, s), 12.34(1H, s). |
. IR(KBr) : 1704, 1686cm™!.

Mass(FD) : m/e 483(M). K

mp : 268.7—273.9C

Example 165

Synthes:.s of 6-benzenesu1fonylcarbamoyl-1 (blpheny1—4-ylmethyl)-
2-mercaptobenzimidazole (227) _ _ _

Two milliliters of carbon disulfide were added to a
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solution of 0.800 g of N-benzenesulfonylcarbamoyl-4-amino-3-
(biphenyl-4-ylmethylamino)benzamide, and the mixture was stirred
at 50°C for 70 hours. Chloroform and water were added thereto.
The crystals precipitai:ed were separated through _fiitration, and
were dried to give 0.719 g of 6-benzenesulfonylcarbamoyl-1-
(biphenyl-4-ylmethyl) -2émerc_ap£o-benz imidazole (227).

Properties of Compound (227): | |
|H-NMR(DMSO-d6, 0) : 5.55(2H, s), 7.28(1H, d, J=8.4Hz), 7.35(1H,
t, J=6.3Hz), 7.39-7.47(4H, m), 7.61-7.65(6H, m), 7.69(1H, t,
J=7.4Hz), 7.78(1H, dd, J=8.4 and 1.4Hz), 7.87(1H, s), 7.81-
7.98(2H, m), 12.51(1H, s), 13.29(1H, s).

IR(KBr) : 170lcm™ .

mp : 320.0—321.0°C

Example 166 ' :

Synthesis of 6-benzenesuifonylcarbamoyl—1- (biphenyl-4-ylmethyl)-
2-methoxybenzimidazole (228) | ' .

Tetramethoxymethane (0.250 g) was added to a solution of
0.400 g of N-benzenesulfony'1-4-amino-3-( biphenyl-4-
ylmethylamino)benzamide in 3 ml of acetic acid, and the mixture
‘was stirred at 80°C for 2 hours. Methanol was added to the
reaction solution, and the crystals precipitated were collected.
The crystals were washed with a mixed solvent of 1 ml of acetone
and 8 ml of methanol, separated through filtration, and dried to
give 0.280 g of 6-benzenesulfonylcarbamoyl-1-(biphenyl-4-
ylmethyl)~-2-methoxybenzimidazole (228).

Properties of Compound (228): .

! H-NMR(DMSO-d6, & ) : 4.17(3H, s), 5.33(2H, s), 7.30(2H, d,
J=8.2Hz), 7.35(1H, t, J=7.4Hz), 7.44(2H, t, J=7.5Hz), 7.50(1H, d,
J=8.4Hz), 7.60-7.65(6H, m), 7.68-7.72(2H, m), 7.98-8.01(2H, m),
8.05(1H, d, J=1.5Hz), 8.18(1H, s), 12.50(1H, 8).

IR(KBr) : 1690cm™!. '

mp : 136.0—138.5°C

Example 167 :

8ynthes is of 6-benzenesulfonylcarbamoyl-1l- (biphenyl-4—y1nieth‘y1 )~
2-carboxybenzimidazole (229)
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Triethylamine (0.080 g) and 0.148 g of methyloxalyl
chloride were added to a solution of 0.400 g of N-
benzenesulfonyl-4-amino-3—( biphenY1-4 -ylmethyl amino)benzamide in
3 ml of N,N-dimethylformamide, and the ‘mixture was stirred at
room temperature for 2 hours. The reaotion -solution was
concentrated, and the res:.due was pur:.f:.ed through s:l.llca—gel
column chromatography (eluent: a mixture of ethyl acetate and
methanol at a ratio of - 93 1) to obtain crude 6-
benzenesulfonylcarbamoyl-1- (b:.phenyl-4-y1methy1 ) -2-carboxy-
benzimidazole. This compound was dissolved in 1 ml of acetic
acid and 5 ml of methanol, and the mixture was stirred at 60°C
for 15 hours. The reaction solution was neutralized with -a
potassium hydroxide aqueous solution. The crystals precipitated
were separated through filtration, and were dried to give 0.245
g of 6—benzenesulfonylcarbamoyl-1-(blphenyl— -ylmethyl)—z-
oarboxybenz imidazole (229).

~ Properties of Compound (229): _

'H-NMR(DMSO-d6, 6) : 5.44(2H, s), 7.23(1H, d, J=8.4Hz), 7.36(1H,
t, J=1.6Hz), 7.41(2H, d, J=8.1Hz), 7.45(2H, t, J=7.5Hz), 7.58(2H,
t, J=7.8Hz), 7.60-7.71(7H, m), 7.94(2H, d, J=8.3Hz), 12.38(1H,
s), 12.52(1H, s). '

IR(KBr) : 1670cm™!.
mp : 247.5—250.0°C
Example 168 '

Synthesis of 6—benzenes'ul‘foncharbamoyl-1-(biphényl-4—ylmethy1)-

' 2-methylaminobenzimidazole (230) | | .

_ A mixture containing 0.300 g of N-benzene- _
~ sulfonylcarbamoyl-4-amino-3-(biphenyl-4-ylmethylamino)benzamide,
0.200 -g of methyl isothiocyanate, 5 ml of methanol and 5 ml of
acetone was stirred at room temperature for 12 hours. Further, 1 -
ml of 97% sulfuric acid was -a_ddéd thereto, and the mixture was
stirred at room temperature for 43 hours. A 20 % potassium
hydrogencarbonate agueous solution -was added to the reaction
solution to render it basic. This reaction solution was then
concentrated, and the residue was extracted with ethyl acetate
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and w:.th water. The organJ.c layer was concentrated 3 dissolved in
chloroform, = and prec1p1tated with hexane. : The crystals
‘precipitated were separated through fJ.ltratJ.on, and were dried
to give 0.140 g of 6-henzene_sul'fonylcarbamoyl-1-(bipheny1-4-
ylmethyl)-2-methylaminobenz imidazole (230).

Properties of Compound (230):
1H-NMR(DMSO-d6, §) : 2.98(3H, 4, J=4. 4Hz), 5.34(2H, 8), 7. 22(2H,
d, J=8.2Hz), 7.26(1H, 4, J=8.4Hz), 7.34(1H, t, J=7.3Hz), 7. 44(2H,
t, J=17. 5Hz), 7.57(2H, t, J—7 6Hz), 7 59-7.68(6H, m), 7.76(1H, s),
7.95(28, 4, J=7.4Hz), 12.28(1H, S).
IR(KBr) : 1672cm™'.. '
Mass (FAB) : m/e 497(M+1).
mp : 225.0—228.0°C
Example 169
Synthesis of 2-ami'no-6-benzenesulfonylcarbamoyl—l- (biphenyl-4-
ylmethyl)benzimidazole (231) |

Ten milliliters of methanol, 10 ml of acetone and 0.395 g
of cyanogen bromide ‘were added to 1.500 g of N-
benzenesulfonylcarbamoyl-4-amino-3- (bipheny1-4 -Y_lmethy'lamino )=
benzamide, and the mixture was stirred at room temperature for
100 hours and then at 50°C for 30 hours. The reaction solution
was extracted with chloroform and with water. The organic layer
was washed six times with water, and was concentrated. The
residue was purified through s:.l:.ca-gel column - chromatography
(eluent: a mixture of ethyl acetate and methanol at a ratio of
9:1) to give 0.135 g of 2-_amino-6-benzenesulfonylcarbamoyl-l-
(biphenyl-4-ylmethyl)benzimidazole (231). -

Properties of Co_mpouhd (231): : _
! B-NMR(DMSO-d6, &) : 5.32(2H, s), 6.77(2H, s), 7.05(1H, d,
J=8.8Hz), 7.21(2H, d, J=8. 3Hz), 7.31-7.38(4H, m), 7.43(2H, t,
J=7.5Hz), 7.58-7.65(6H, m), 7.79-7.82(2H, m).
IR(KBr) : 1684cm ‘. | |
“Mass(FAB) : m/e 483 (M+1).
mp : 352.5—355.0C
Example 170
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Synthes:.s of 6-benzenesulfonylcarbamoyl-1 (b1pheny1—4-ylmethy1)- |
: 2-n-propylbenz1m1.dazole potass:mm salt (232) -
Triethylamine (0.060 g) and 0.084 g of butyryl chloride
were added to a solution of 0.300 g of N-benzenesulfonyl-4-
amino-’3-F(bipheny'l-l&-y]_.methylémino)benzamide 'in 2 ml of N,N-
dimethylformamide, .and' the .mixture was stirred at room
temperature for 1.5 hours. The reaction solution was directly
purJ.fJ.ed through silica-gel column chromatography to obtain
0.250 g of N-benzenesulfonyl-B-(b:.phenyl-4-y1methylam1no)-4- _
butyryi_.aminobenzam_lde. To this ‘compound were added 5 ml of
methanol and 0.50 g of 35% -hydrochlor:.c acid, and the mixture
was stirred at 60 °C for 3 ‘hours. Then, 20 % potassium
hydrogencarbonate was added thereto to stop the reaction,' and
the reaction solution was extracted with ethyl acetate and with
water. The organic layer was éoncentrated, _and the product was
dissolved in a small amount of chlordfor_m. Ether was added
thereto for 'crystallization'. ‘The crystals precipitated were
. separated through filtration, and ‘were dried to give 0.157 g of
6-benzenesul fonylcarb'ainoyl-l -(biphenyl-4-ylmethyl)-2-n-
propylbenzimidazole potassium salt (232).
Properties of Compound (232)

'H-NMR (DMSO-d6, &) : 0.95(3H, t, J=7.4Hz), 1.77(2H, q, J=7.5Hz),
2.82(2H, t, J=7.5Hz), 5.55(2H, s), 7.11(2H, d, J=8.2Hz), 7.32-
7.38(4H, m), 7.43(2H, t, J=7.5Hz), 7.47(1H, d, J=8.4Hz), 7.58-
7.64 (4H, m), 7.79-7.83(3H, m), 7. 96(1n, s).

IR(Nujol) : 1592cm™!. )
m/e 548(M+1).

Mass (FAB) :
mp : 279.0—282.0°C
‘Example 171

Synthesis of 6-benzenesulfo'r.xyl-c_arbamoyl-1-(biphenyl-‘4-y1methyl)-
2-n-heptylbenzimidazole (233) |

In the same manner as -in.' Example 170, 0.232 g-of 6~
benzenesulfonylcarbamoyl-1- (biphenyl-4-ylmethyl)-2 Q-n-heptyl-
benzimidazole (233) were formed from 0.400 g of N-
benzenesulfonyl-4-amino-3-(biphenyl-4 -yimethylamino )benzamide,
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© 0.080 g of trlethylamlne and 0 170 g of octanoyl chlorlde..

Properties of Compound (233). “ ' : _ _
! B-NMR(DMSO-d6, & ) : 0.79(3H, 't, J=7.3Hz), 1.12-1.24(6H, m),
1.24-1.31(2H, m), -1.66-1,73(2H, m), 2.84(2H, t, ﬁJ=7;6Hz),.
5.58(2H, s), 7.14(2H, d, J=8.1Hz), 7. 34(2H, t, J=7.6Hz), 7.43(2H,
- t, J=7.4Hz), 7. 52-7.66(7H, m), 7.75(1H, 4, J=8.8Hz), 7.95(2H, d,
' J=7.6Hz), 8.15(1H, s), 12. 45(13, 5). muuar) 1688cm 1'._'
mp : 112.0—117. 5°C - |
8ynthe515 of 6-benzenesu1fonylcarbamoyl—l-(blpheny1-4-y1methy1)-'
'2-chloromethylbenz1m1dazole (234) _

In the same manner as in Example 170, '0.913 g of 6-
benzenesulfonylcarbamoyl-1—(blpheny1-4-y1methyl)-2-chlorome£hy1—
benzimidazole (234) were formed from 0.300 g of_ N-
benzenesulfony1—4-am1no-3-(b1pheny1—4-y1methy1am1no)benzamlde,
0.060 g of triethylamine and 0.102 of chloroacetyl chlorlde.
| _Propertles of Compound (234): _ _ o
! -NMR(DMSO-d6, O ) : 5.10(2H, s), 5.71(2H, s), 7.23(2H, d,
J=8.3Hz), 7.35(1H, t, J=7.3Hz), 7.44(2H, t, J=7.5Hz), 7.60-
7.66(6H, m), 7.69(1H, t, J=7.5Hz), 7.75-7.81(2H, m), 7.98- .
8.01(2H, m), 8.16(1H, s), 12.52(1H, s).
 IR(KBr) : 1700cm™'.
mp 220.5-f223.5°C.

le 173 °
Synthesis of 6-benzenesulfonylcarbamoyl-1 (blpheny1-4-ylmethy1)-

2-methoxymethylbenz1m1dazole (235)

In the same manner as in Example 170, 0.183 g of 6-
benzenesulfonylcarbamoyl-1 -(biphenyl-4-ylmethyl)-2-methoxy-
methylbenzimidazole (235)' were formed from 0.400 g of N-
benzenesulfonyl-4—amino-3;(bipheny1-4-ylmethylamino)benzamide;
0.115 g of triethylamine and 0.131 glof methoxyacetyl chloride.

Properties of Compound (235): _ " _ _ :

! H-NMR(DMSO-d6, & ) : 3.31(3H, s), 4.72(2H, s), 5. 63(2H, s),
" 7.23(2H, d, J=8.3Hz), 7.35(1H, t, J=7.4Hz), 7.44(2H, t, J=7.5Hz),
. 7.60-7. 65(63, m), 7.70(1H, t, J=7. SHz), 7. 72 7.79(2H, . m), 7.98-



173

8.01(2H, m), 8.18(1H, 5), 12 50(13, s).
IR(KBr) : 1690cm™'. |
mp : 195.0—198.0°C.
Synthesis of 6-benzenesulfon'yIéarbamoyl-l '(bipheny1-¥4-y1meti1y1-)— .
2-i-propylbenzimidazole potass:.um salt (236) | o

In the same manner as in Example 170, 0.400 g of N-
: benzenesu_lfonyl-4 -amino-3-(biphenyl-4-ylmethylamino) benzanide, |
0.080 g of triethylamine and 0.112 g of isobutyryl chloride were
reacted as starting materials. Thé crude product was dissolved |

in a mixed solvent of methanol ‘and a 20 %  potassium

hydrogencarbonate aqueous solutlon, and the pH was adjusted to 7
with 10 % hydrochloric acJ.d. The crystals precipitated were
crystals of 6-benz'enesulfonylcarbamoyl—1-(blphenyl- ~ylmethyl)- -
2-1—propylbenzm1dazole potassium salt [(236), 0.167 g]. '
Properties of Compound (236): o
! B-NMR(DMSO-d6, & ) : 1.26(6H, d, J=6.anz), 3.25-3.40(111, m),
5.58(2H, s), 7.09(2H, d, J=8.3Hz), 7.32-7.37(4H, m), 7.43(2H, t,
J=7.5_Hz), 7.48(1H, 4, J=8.4Hz), 7.58-7.64(4H, m), 7.79-7.83(3H,
m), 7.95(1H, s). | ' :
IR(Nujol) : 1592cm™'.
Mass(FAB) : m/e 548(M+1l).
mp : 310.1—312.7°C.
synthesis of Gsbenzenesulfon_yldarbamoyl-1-('biphehyl-4—y1methy1— "
2-methylthiobenzimidazole (237) | - -
A 20% potassium hydroxide agueous solution (0.323 g), 2
ml of water and 0.123 g of methyl iodide were added to a
solution of 0.310 g of 6-benzenesulfonylcarbamoyl -1-(biphenyl-4-
ylmethyl)-2-mercaptobenzimidazole in 5 ml of methanol in this
order, and the mixture was stirred at room temperature for 2
hours. The reaction solution was adjusted to a pH' of from 5 to 6
with 10 % hydrochlorlc ac:l.d. The crystals precipitated .were
separated through flltratJ.on, and were dried to give 0.281 g of -
' 6—henzenesu1fonylcarbamoyl -1- (b:l.phenyl 4—y1methyl)—2-methy1th1.o-'
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benzimidazole (237).

Properties of COmpound (237)# _

1 B-NMR(DMSO-d6, O ) : 2.75(3H, 's), 5.48(2H, s), 7.25(2H, 4,
J=8.3Hz), 7.35(1H, t, J=7.4Bz), 7.44(2H, t, J=7.5Hz), 7.60-
7.66(78, m), 7.68-7.75(2H, m), 7.82-7.99(2H, m), 8.19(1H, d,
J=1.6Hz), 12.43(1H, s). '
IR(KBr) : 1685cm™'.

mp : 218.8—220.4°C.

Example 176

Synthesis of 6-benzenesulfonylcarbamoyl 1-(b1pheny1-4-ylmethy1)-
2-ethylthiobenzimidazole (238)

In the same manner as in Example 175, 0.225 g of 6-
-benzenesulfonylcarbamoyl-1 (b1pheny1—4-y1methyl)—2-ethy1th10—
benzimidazole (238) were formed from 0.240 g of 6-
-benzenesulfonylcarbamoyl-14(blpheny1—4-y1methyl)-2-mercapto—
benzimidazole and 0.117 g of ethyl iodide.

Properties of Compound (238):
lH-NMR(DMSO-d6, &) : 1.39(3H, t, J=7.3Hz), 3.37(2H, q, J=7.3Hz),
5.47(2H, s), 7.24(2H, d, J=8.1Hz), 7.35(1H, t, J=7.1Hz), 7.44(2H,
t, J=7.6Hz), 7.57-7.68(8H, m), 7.75(1H, d, J=8.4Hz), 7.98(2H, d,
J=7.5Hz), 8.15(1H, s), 12.43(1H, s). |
IR(KBr) : 1686cm™'.
mp : 125.5—12_9.5°C.

Example 177 °
Synthesis of 6-benzenesulfonylcarbamoyl—l (blphenyl-4—y1methy1)—

2-n-propylth10benz imidazole (239)

In the same manner as in Example 175, 0.156 g of 6-
benzenesulfonylcarbamoyl 1 (b1pheny1-4—y1methy1 ) -2-n-propylth10-
benzimidazole (239) were formed from 0.220 g of 6-
benzenesulfonylcarbamoyl-1- (blphenyl-tl-ylmethyl ) -2-mercapto-
benzimidazole and 0.117 g of" n-propyl iodide.

Properties of Compound (239):
|H-NMR(DMSO-d6, &) : 0.97(3H, t, J=7.4Hz), 1.76(2H, q, J=7.2Hz),
3.29-3.36(2H, m), 5.48(2H, s), 7.24(2H, d, J=8.'3Hz),_ 7.35(1H, t,
J=7.3Hz), 7.44(2H, t, J=7.4Hz), 7.58-7.71(8H, m), 7.74(1H, dd,
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" J=8.5 and 1.7Hz), 7.99(2H, d, J=7.7Hz), 8.17(1H, s), 12.43(1H,
). | | R

IR(KBr) : 1690cm‘1.

mp : 106.0—111.5°C.

Example 178 . _

Synthesis of 6-benzenesulfonylcarbamoyl-1-(biphenyl-4-ylmethyl)-
2-n-hexy1thiobenzimidazole~(240) | | :

In the same manner as -in Example 175, 0.212 g of 6~
benzenesulfonylcarbamoyl—1 (b1phenyl—4—y1methyl)—2-n—hexy1thlo-
benzimidazole (240) were formed from 0.250 g of 6-
benzenesulfonylcarbamoyl-1- (blphenyl-4-y1methyl)-2-mercapto-
benzimidazole and 0.166 g of n-hexyl iodide.

Propertles of Compound (240): _

! B-NMR(DMSO-d6, & ) : 0.82(3H, t, J=7.9Hz), 1.19-1.33(4H, m),
1.33-1.44(2H, m), 1.68-1.75(2H, m), 3.30-3.43(2H, m), 5.48(28,
s), 7.23(2H, d, J=8.2Hz),. 7.35(1H, t, J=7.1Hz), 7.44(2H, t,
J=7.6Hz), 7.60-7.75(9H, m), 8.00(2H, d, J=1.7Hz), 8.19(1H, s),
12.44(1H, s). |

IR(KBr) : 1688cm™’.

mp : 139.5—141.0°C(decomp.)

Example 179

Synthesis of 6-benzenesulfonylcarbamoyl-1-(biphenyl-4—y1methyl)-

benzimidazole (241)
A mikxture of 0.400 g of N-benzenesulfony1-4-am1no-3-

(biphenyl-4-ylmethylamino)benzamide and 2 ml of formic acid was
stirred at 90 °C for 3 hours. The reaction solution was
concentrated, and was precipitated with methanol. Thé crystals -
~ precipitated were sep‘arated- through filtration, and were dried
to give 0.243 g of '6—be_nzenesu'lfonylcarbamoyl-1-(bipheny1-4-
ylmethyl)benzimidazole (241). ' :

_ Properties of Compound (241):

1H-NMR(DMSO-d6, 0) : 5.60(2H, s), 7.35(1H, t, J=1. 2Hz), 7.39(2H,
d, J=8.2Hz), 7.44(2H, t, J=7.6Hz), 7.61-7.77(9H, m), 8.00(2H, d,
J=7.7Hz), 8.26(1H, s), 8.66(1H, s), 12.5(1H, s).

IR(KBr) : 1683cm™!.
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mp : 141.5-143.6°C.
Synthesis of 1- (4-benzyloxybenzyl)-2-methyl-6-[ (2-pyridyl-
methyl)carbamoyl }benzimidazole (242)

Four milliliters of acetic acid and 8 ml of ethanol were -
added to 0.434 g of N-(2-pyridylmethyl)-4-acetylamino-3-(4-
benzyloxybenzylamino)benzamide, and the mixture was stirred at
90°C for 7 hours. The reaction solution was concentrated under
reduced pressure. Ethyl acetaté and ether were added to the
residue for crystallization. The crystals were separated through '
filtration, and were dried to givé 0.375 g of 1-(4-
benzyloxybenzyl)-z-methyl -6- [(2-pyr1.dy1methyl)carbamoyl]-
benzimidazole (242). _

Properties of Compound (242):
1H-NMR(CDCl,, &) : 2.59(3H, s), 4.78(2H, d, J=4.8Hz), 5. 01(2n,
s), 5.31(2H, s), 6.89(2H, d, J=8.7Hz), 6. 99(211, d, J=8.6Hz),
7.21(1H, dd, J=5.1 and 7.4Hz), 7.29-7.42(6H, m), 7.62(1H, br t),
7.65~7.75(3H, m), 7.98(1H, s), 8. 57(1H, d, J =4.1Hz).

IR(KBr) : 1640cm™’. '

mp : 169.0—170.0°C.

Example 181

Synthesis of 2-methyl-1-(3,4-methylenedioxybenzyl)-6-[(2-
pyr:.dylmethyl)carbamoyl]benzlm:l.dazole (243) '

Two milliliters of acetic acid and 5 ml of methanol were
added to 0.490 g of N-(2-pyr1dylmethyl)-4-acety1am1no-3-(3,4-
' methylenedioxybenzylamino)benzamide, and the mixture was stirred
at 70°C for 8 hours. The reaction solution was concentrated
under reduced pressure. The residue was purified through silica-
gel column chromatography (eluent: a mixture of ethyl acetate '
and methanol at a ratio of 9:1), and was then crystallized from
ethyl acetate. The crystals were ‘separated through filtration,
and were dried to (give " 0.270 g of 2-methyl-1-(3,4-
methylenedioxybenzyl)-6-[ (2-pyridylmethyl)carbamoyl]- .
benzimidazole (243). '

Properties of Compound (243):
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1§-NMR(CDCls, 0) : 2.59(3H, s), 4.78(2H, d, J=4.8Hz), 5.28(2H,
s), 5.93(2H, s), 6.51(1H, d, J=1.6Hz), 6.55(1H, dd, J=1.4 and
1. 9Hz), 6.72(2H, d, J=8.0Hz), '7.22(1H, dd, J=6.7 and 5.0Hz),
7.34(18, 4, J=7.7Hz), 7.62(1H, br t), 7.67-7. 75(311, m), 7.96(1H,
d, J=1.1Hz), 8.58(1H, d, J=4. 9nz).
~ IR(KBr) : 1637cm™!.
mp : 190.5—192.0°C.
Synthesis = of 2-methyl-6-[ (2-pyr1dy1methy1)carbamoyl] -1-[4-

. (1,2, 3-th1ad1azol 4—y1)benzyl]benzm1dazole (244)

In the same manner as in Example 180, 0.33 g of 2-methy1-
6-[ (2-pyridylmethyl)carbamoyl]-1-[4-(1,2, 3_-th1ad1azol_-4- _
yl)benzyl ]Jbenzimidazole (244) were formed from 0.50 g of N-(2-
pyridylmethyl)-4-acetylamino-3-[4~(1,2,3-thiadiazol-4-
yl) benzylamlno ]benzamide.

Propert:.es of Compound (244) 3
lH-NMR(CDCl,, &) : 2.58(3H, s), 4.58(2H, d, J=5.9Hz), 5. 62(2H,
s), 7.24(1H, dd, J=7.3 and 5. OHz), 7.28-7.33(3H, m), 7.64(1H, d,
J=8.4Hz), 7.73(1H, dt, J=7.7 and 1.6Hz), 7.81(1H, dd, J=8.4 and
1.3Hz), 8.10(1H, d, J=8.2Hz), 8.13(1H, s), 8. 49(1H, d, J=4.2Hz),
' 9.04(1H, t, J=5.9Hz), 9. 58(18, s).
IR(KBr) : 1642cm .
mp : 216.0_—217.0°C.
Synthesis of 6-benzenesulfonylcarbamoyl-l-(2,4-dif1uorobenzyl-2-
methylbenzimidazole (245) |

N-benzenesulfonyl-4-aéetylam1no-3— (2 4-d1f1uorobenzy1—
amino)benzamide (0.370 g) was dissolved in a mixed solvent of
3.3 g of 10% hydrochloric acid, 6 ml of methanocl and 4 ml of
water, and 0.5 g of 35% -hydrochloric' acid were furthér_ added
thereto. The mixture was stirred at 60°C for 3 hours. A 20%
potassium hjrdrogencarbonate aqueous solution was added to the
reaction solution to render it basic. Then, this solution was
adjusted to a pH of from 5 to 6 with 10% hydrochloric acid. The
crystals precipitated were separated through filtration, and
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 were dried' to give 0.182 g of 6-benzenesulfonylcarbamoyl—1 (2, 4-
dlﬂuorobenzyl 2-methy1benzm1dazole (245).

Properties of- COmpound (245) 2
!g-NMR (DMSO-d6, &) : 2.53(3H, s), 5.56(2H, s), 6. 95-7. 01(1H, m),
7.04(1H, dt, J=8.7 and 1.4Hz), 7.32(1H, dt, J=10.7 and 2.1Hz),
7.59-7.66(3H, m), 7.68-7.74(2H, m), 8.00(2H, d, J=8.1Hz),
8.13(1H, s), 12.43(1H, s).IR(KBr) : 1686cm™!. | | |
mp : 234.5—235.5°C(decomp.) |
Synthesis of 'G-benzeneulfon'y'lcar'bamoyl-l-(biphenyl-4-y1methy1)—
2-phenylbenzm1dazole (246) '

Triethylamine (0. 115g) and 0.200 g of benzoyl ‘chloride -

were added to a solut:l.on_ of 0.500 g of N-benzenesulfonyl-4-
amino-3-(biphenyl-4-ylmethylamino)benzamide in 5 ml of N,N-
“dimethylformamide. The mixture was tirréd at room temperature
for 15 hours. A potassium hydrogencarbonate équeous solution was
added thereto to stop the reaction. ‘The solvent was distilled
off under reduced pressure. The residue was dissolved in a
mixture of water and methanol, and the solution was adjusted to
a pH of from 5 to 6 with 10% hydrochloric acid. The crystals
precipitated were collected, and were dried to obtain 0.393 g of

crude N-benzenesulfonyl-4-benzoylamj.no-3-(bipheny1-4-y1methyl- '
aminq)benzamide. This crude product was converted to 6-.

benzenesulfdnylcarbamoyl-1- (biphenyl-~4-ylmethyl)-2-phenyl-

benzimidazole [(246), 0.270 g] in the same manner as in Example

183. |
Properties of Compound' (246') 3

| H-NMR(DMSO-d6, O ) : 5.70(2H, 8), 7.07(2H, d, J=8.2Hz), 7.32-
7.37(1H, m), 7.43(2H, t, J=5.7Hz), 7.53-7.58(2H, m), 7.58-
7.65(7H, m), 7.68-7.72(1H, m), 7.77(2H, dd, J=7.5 and 1.5Hz),
7.81-7.83(2H, m), 7.98-8.02(2H, m), 8.22(1H, s), 12.47(1H, s).
IR(KBr) : 1690cm™’. ' -

mp : 138.5—139.5°C.

Example 185

Synthesis of 6-benzenesulfonylcarbamoyl-2-methyl-1-(2-nitro-
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benzyl)benzmz.dazole (247) _
In the same manner as in Example 183, 0.237 g of 6-

benzenesulfonylcarbamoyl-2-methyl-1-(2 -m.trobenzyl )benzimidazole

- (247) were formed from: 0.79 ‘g of N-benzenesulfonyl-4-

acetylam1no—3— (2 -m.trobenzylam:l.no )benzamide. | ' '

_ Propertles of COmpound (247): . . _

! -NMR(DMSO-d6, & ) -1 2.48(3H, s), 5. 01(2H, s), 5.93(2H, 5),

. 6.28~6.30(1H, m), 7.55-7. 62(4H, m), 7.64-7.74(3H, m), 7. 97(211, d,

~ J=8. 0OHz), 8.10(1H, s), 8. 22-8 28(1H, m), 12. 39(11-1, s). '

'IR(KBr) : 1686cm™'. -

mp : 269.5_—272.5(decomp.) o

Synthesis  of. 6-benzene_sulfonylcarbamoyl—z—methyl--l—benzyl—

benzmldazole (248) _

In the same manner as in Example 183, 0.222 g of 6~
| benzenesul fonylcarbamoyl-z-methyl—l—benzylbenz imidazole '(248)
were formed  from 0.38 g of N—benzenesulfony1—4-acetylam1no-3-
benzylam:.nobenzam:.de . ' '

Properties of cOmpound (248)

! §-NMR(DMSO-d6, O ) : 2.54(3H, s), 5.55(2H, s), 7.12(2H, d,
J=7.9Hz), 7.28(1H, t, J=7'3'Hz"), 7.34(2H, t, J=7.0Hz), 7.61-
7.66(3H, m), 7.69-7.76(2H, m), 8. OO(ZH, d, J=7.9Hz), 8.18(1H, s),
12.43(1H, s). -

IR(KBr) : 1695cm™!.

mp : 260.0—262.0°C(decomp.)

Examples 187 and 188

Synthesis of 6—benzenesulfonylcarbamoyl-z-methyl-1 (4-n1tro-
benzyl)benz:.m:.dazole (249) and 6-benzenesulfonylcarbamoyl-2-
methyl-1-(4-nitrobenzyl )'bénz'imidazole potassium salt (250)

In the same manner as in Example 183, 0.255 g of 6-
‘benzenesulfonylcarbamoyl-2-methyl-1-(4-nitrobenzyl )benz imidazole _
(249) were formed as a crystal from 0.505 g of N-
benzenesulfonyl-4 —acetylam1no-3 ( 4-n1trobenzylam.no ) benzamlde .
Further, the fJ.ltrat_e was concentrated to form 0.136 g of 6-
benzenesulfonylcarbamoyl-2-methyl-1-(4-nitrobenzyl)benzimidazole



180

'potass1um salt (250) as a crystal.

_ . Properties of Compound (249). o - . _
‘n-mmwnso-ds, 5) : 2.50(38, s), 5.70(2H, s), 7.30(2H, d,
J=8.7Hz), 7.52(2H, t, J=7.6Hz), 7.57(2H, d, J=8.3Hz), 7.76(1H,
dd, J=8.4 and 1.4Hz), 7.92(2H, d, J=7. 3Hz),_8 05 (18, s), 8. 20(211,
. d, J=8.7Hz), 12. 43(1H, s)._'

" IR(KBr) : 168é6cm.

mp : 164.5—167.0°C.

' Properties of Compound (250) : 3 _ _
| H-NMR(DMSO-d6, O ) : 2.51(3H, s), 5.68(2H, s), 7.28(2H, d, J
=8.5Hz), 7.32-7.41(3H, m), 7.46(1H, 4, J=8.4Hz), 7.78-7.86(3H,
m), 7.91(1H, s), 8.20(2H, d, J=8.5Hz). | |
IR(KBr) : 1594cm™!. o
mp : 326.0—328.0°C(decomp.)

Example 189 _
~ Synthesis of 6-benzenesulfonylcarbamoyl-1 (4—benzyloxybenzy1)-2-

‘methylbenzimidazole (251) |

A mixture containing 0.500 g of N-benzenesulfonyl-3—am1no-
4-acetylaminobenzamide potassium  salt, 0.470 g of 4-
benzyloxybenzyl bromide, 0.925 g of a 20 % potassium
hydrogencarbonate aqueous solution and 3 ml of N,N-
dimethylformamide was stirred at 90°C for 1 hour. The reaction
solution was cbncentrated,. and was purified through silica-gel
column - chi‘ométography (eluent: a mixture of ethyl acetate and
methanol at a ratio of 9:1) to obtain crude N-benzenesulfonyl-4-
acetylamino-3-(4-benzyloxybenzylamino)benzamide. This crude
product was cyclized in the same manner as in Example 183 to
give 0.160 g of 6-benzenésulfonyldarhamoyl-1-(4-
benzyloxybenzyl)-2-methylbenzimidazole (251). :

Properties of Compound (251) : ' _
! H-NMR(DMSO-d6, & ) : 2.54(3H, s), 5.05(2H, s), 5.44(2H, s),
7.09(28, d, J=8.7Hz), 7.32(2H, d, J=7.0Hz), 7.29-7.44(5H, m),
'7.58-7.67(3H, m), '7.68—7.7'5(21*1',' ‘m), 7.79-8.02(2H, m), 8.18(1H,
s), 12.46(1H, s). ' o
IR(KBr) : 1685cm™'.
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mp : 111.0—114.0°C.

Synthesis of 2-methy1-5-[(2-pyridy1méthy1)carbamoyl]-

benzimidazole (252) | | -
F1ve-percent palladlum on carbon (0. 10 g) was added to a

mixture of 1.00 g of crude N-(2-pyr1dy1methy1)-4-acety1am1no-3-

nitrobenzamide, 8 ml of acetic acid and 12 ml of ethanol, and

the solution was stirred'in-a_hydrogen atmosphere at 80°C for 7
hours. The solid material was. separated through filtration, and
the filtrate was concentrated. Ethyl acetate was added to the’
residue for crystalllzatlon.i_The crystals were separated.through _
filtration, and were dried to give 0.57 g of - 2-methyl-5-[(2- "
pyridylmethyl)carbamoyl Jbenzimidazole. (252).

Properties of Compound (252): o _
'H-NMR(CDCl,, &) : 2.52(3H, s), 4.59(2H, d, J=5.9Hz), 7.26(1H,
dd, J=7.1 and 5.1Hz), 7. 33(1H, d, J=7.8Hz), 7. 50(18, d, J=8. 4HzZ),
7.72-7.78(2H, m), 8.08(1lH, s), 8. 51(1H, d, .J=4.8Hz), 9 04(1H, t,
J=5.8Hz), 12.44(1H, s).

IR(KBr) : l64lcm™!.

mp : 212.0-215.0°C.

Examples 191 and 192 _ _ _

Synthesis of 1-benzenesulfonyl-z—methyl-s—[(24pyridy1methy1)-
carbamoyl }benzimidazole (253) and 1—benzenesulfonyl-z-methyl -5-
[2-pyr1dylmethyl)carbamoyl]ben21m1dazole (254)

_ Ten milliliters of  dichloromethane and 0.760 'g of
triethylamine were added to 1.00 g of 1-methyl-5-[(2-
pyridylmethyl)carbamoyl]benzimidazole, and 0.994 g - of
benzenesulfbnyl chloride were added dropwise thereto. The
mixture was stirred for 3 hours, and the reaction sblution was .
washed three times with water and then with a sodium.
hydrogencarbonate aqueous solution. The organic layer was
concentrated under reduced pressure, and was purified through
silica-gel column chromatography (eluent: a mixture of -ethyl
acetate and methanol at a ratio of 9:1) to obtain 1.380 g of a
mixture  of '1-benzenesulfonyl-2-methyl-6-[ (2-pyridylmethyl)-



182

carbamoyl]benzimidazole and 1-benzenesulfonyl-2-methyl-5-[2- "
pyridylmethyl)carbamoyl]benzimidazole. This mixture was further
purified through medium-pressure silica-gel column
chromatography (eluent: a mixture of ethyl acetate and methanol
" at .a ratio of 100:3) to give 0.550 g of oily 1-benzenesulfonyl-
2-methy1—6-[(2-pyridy1methyl)ca;bamcyl]benzimidazole (253) and
0.540 g of oily 1-benzenesulfonyl-2-methyl-5-[2-
- pyridylmethyl)carbamoyl ]benzimidazole (254). These oily products

were dissolved in 1.5 ml of methylene chloride, and were
crystallized from diethyl ether.

Properties of Compound (253): _
lH-NMR(CDC1,, &) : 2.84(3H, s), 4.81(2H, d, J=4.8Hz), 7.24(1H,.
dd, J=5.1 and 7.3Hz), 7.37(1H, d, __.:r=7.7nz),_'7.53(2n, dd,. J=7.9
and 7.5Hz), 7.63-7.74(2H, m), 7.85(1H, dd, J=8.4 and 1.2Hz),
7.97(2H, dd, J=9.6 and 1.1Hz), 8.58-8.61(2H, m).

IR(KBr) : 1636cm™!.
mp : 163.4—164.3C. |

. Properties of COmpound (254):
IH-NMR(CDCl;, 6 ):2.83(3H, s), 4.78(2H, d, J=4.7Hz), 7.23(1H, dd,
=4.9 and 8.6Hz), 7.34(1H, d, J=7.9Hz), 7.53(2H, dd, J=7.5 and
8.4Hz), 7.64-7.75(3H, m), 7.91-7.96(3H, m),8.10(1H, d, J=9.1Hz),
8.14(1H, d, J=1.3Hz), 8.56(1H, dd, J=4.9 and 1.0Hz).
IR(KBr) : 1657cm™!.
" mp : 88.3—91.3°C. .
Examples 193 and 194

Synthesis of 2-methyl-1-(4-nitrobenzyl)-6-[(2-pyridylmethyl)-
carbamoyl Jbenzimidazole (255) and 2-methyl-1-(4-nitrobenzyl)-5-
[(2-pyridy1methy1)cafbamoyl]benzimidazole (256)

Ten milliliters of N,N-dimethylformamide, 3.24 g of 4-
nitrobenzyl bromide and 2.52 g of sodium hydrogencarbonate were
added to 3.56 g of 2-methyl-5~[2-pyridylmethyl)-
carbamoyl }benzimidazole, and the mixture was heated at 80°C for 2
hours. The reaction solution:was separated with the addition of
chloroform and water. The organic layer was concentrated under
reduced pressure, and was purified through silica-gel column
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chromatography (eluent: a mixture of ethyl acetate and methanol
at a ratio of 4:1) to obtain a mixture of 2-methyl-1-(4-
nitrobenzyl)-&-[(z-pyridylmethyl)cérbamoyl]benzimidazole and 2-
methyl—l-(4-nitrobenzyl)-5-t(2-pyridy1methy1)carbamoyl]-
benzimidazole. ?his mixture was further separated into position
isomers through medium-pressurg silica-gel column chromatography
.(eluent: a mixture of ethyl acetate and methanol at a ratio of
85:15). Each of the position isomers was recrystallized from a
mixed solvent of chloroform and diethyl ether to give 1;37 g of
Z-methyl-l-(4-nitrobenzyl)-6-[(2—pyridY1methyi)carbamoyl]-
'benzimidazole (255) and 1.19 g of 2-methyl-l-(4-nitrobenzyl)-5-
[(2-pyridy1methyl)carbamoyl]benzimidazole (256).

'Properties of Compound (255): ,
'H-NMR(CDCls, 6) : 2.59(3H, s), 4.77(2H, d, J=4.8Hz), 5.48(2H,
s), 7.09(2H, d, J=8.7Hz), 7.22(1B, dd, J=7.2 and 4.9Hz), 7.33(1H,
d, J=7.8Hz), 7.66-7.70(2H, m), 7.73(1H, dd, J=8.4 and 1.5Hz),
7.78(1H, d, J=8.4Hz), 7.91(1H, d, J=1.2Hz), 8.15-8.19(2H, m),
8.56(1H, d, J=4.6Hz) '
IR(KBr) : 1652cm™!
mp : 116.1—119.1°C

Properties of Compound (256):
'H-NMR(CDCl,, &) : 2.59(3H, s), 4.79(2H, d, J=4.BHz), 5.46(2H,
s), 7.17-7.24(4H, m), 7.35(1H, 4, J=7.8Hz), 7.69(2H, dt, J=7.6
and 1.7Hz), 7.83(1H, d, J=8.4Hz), 8.19(2H, d, J=8.6Hz), 8.26(1H,
d, J=1.3Hz), 8.57(1H, d, J=4.8Hz)
IR(KBr) : 1634cm—1 -
mp : 203.7—206.3°C
Examples 195 and 196
Synthesis - of 2-methyl-1-(2-phenylethyl)-6-[(2-pyridylmethyl)-
carbamoyl ]benzimidazole (257) and 2-methyl-1-(2-phenylethyl)-5-
[ (2-pyridylmethyl)carbamoyl ]benzimidazole (258) ' |

In the same manner as in Examples 193 and.194;'0.30 g of

Z-Methyl-l-(2-phenylethy1)-6-[(2-pyridy1methy1)carbamoyl]-‘
benzimidazole (257) and 0.23 g of 2-methyl-1-(2-phenylethyl)-5-
[(2-pyridylmethyl)carbamoyl]benzimidazole (258) were formed from
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2.00 g of- 2-methy1 5-[(2-pyr1dylmethyl)carbamoyl]benzlmldazole
and 15.0 g of phenetyl iodide.

Properties of Compound (257):
lH-NMR(CDCl,, &) : 2.17(3H, s), 3.10(2H, t, J=6.8Hz), 4.35(2H, t,
J=6.8Hz), 4.82(2H, d, J=4.8Hz), 6.92-6.97(2H, m), 7.21-7.28(4H,
m), 7.38(1H, d, J=7.8Hz), 7.78(1H, br t), 7.68-7.73(3H, m),
'7.98(1H, d, J=0.9Hz), 8. 60(18, 4d, J=1.0 and 4.9Hz)

IR(neat) : 1633cm™! '

1i§u1d.

_ Properties of Compound (258): _
'H-NMR(CDCl;, O) : 2.19(3H, s), 3.08(2H, t, J=6. 8Hz), 4. 35(2H, t,

J=6.8Hz), 4.81(2H, d, J=4.8Hz), 6.91-6.96(2H, m), 7.19-7.26(4H,

m), 7.31(1H, d, J=8.4Hz), 7.36(1H, d, J=7.8Hz), 7.64-7.73(2H, m),

7.85(1H, dd, J=1.7 and 8.4Hz), 8.19(1H, d, J=1.3Hz), 8.58(1H, d,

J=4.0Hz)

IR(neat) : 1643cm™!

liquid.

Examples 197 and 198 _ _
Synthesis  of 1-(2,4-difluorobenzyl)-2-methyl-6~-[ (2-pyridyl-
methyl)carbamoyl ]benzimidazole (259) and 1-(2,4-difluorobenzyl)-
Z-ﬁethyl-s—[(2-pyridy1methyi)carbamoyl]benzimidazole (260)

In the same manner as in Examples 193 and 194, 0.25 g of
1-(2,4-difluorobenzy1)-2-methy1—6-[(2-pyridylmethy1)carbamoyl]-
benzimidazole (259) and 0.25 g of 1-(2,4-difluorobenzyl)-2-
methyl-S-[(2-pyridylmethyl)carbamoyl]benzimidazole (260) were
formed from 1.00 g of 2-methy1-5-[(2-pyr1dy1methy1)-
carbamoyl ]benzimidazole and 1.00 g of 2, 4-d1fluorobenzyl bromide.

Properties of Compound (259):

'H-NMR(CDC1l3;, &) : 2.62(3H, s), 4.78(2H, d, J=4.7Hz), 5.38(2H,
s), 6.73-6.79(2H, m), 6.88(1H, t, J=10.0Hz), 7.24(1H, dd, J=7.3
and 5.1Hz), 7.35(1H, d, J=7.8Hz), 7.67-7.76(4H, m), 7.97(1H, s),
8.58(1H, d, J=4.4Hz).IR(KBr) : 1642cm™’

mp : 98.0—104.0°C

Properties of Compound (260):

'H-NMR(CDCl;, &) : 2.62(3H, s), 4.79(2H, d, J=4.7THz), 5.35(2H,
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8), 6.72-6.81(2H, m), 6.89(1H, t, J=9.8Hz), 7.22(1H, t, J=6.2Hz),
7.28(1H, d, J=8.4Hz), 7.34(18, d, J=7.8Hz), 7.63-7.71(2H, m),
7.83(1H, d, J=8.4Hz), 7.97(1H, s), 8.57(1H, d, J=4.7Hz)

IR(KBr) : 1647cm™! | o -

mp : 143.5—144.0°C

Synthesis of 1-(4-aminobenzyl)-2-methyl-6-[(2-pyridylmethyl)- '
c’arbamoyl]benziﬁidazole (261)' énd 1- (4—aminobenzyl)—2-methy1-5-
: [(2-pyr1dylmethyl)carbamoyl]benzmldazole (262) .

Thlrty milliliters of methanol and 0.20 g of 5% palladium
on carbon were added to 2.32 g of a mixture of 2-methyl-1-(4-
nitrobenzyl)-6-[ ( 2-pyridy1methy1 ycarbamoyl Jbenzimidazole and 2-
methyl-1-(4-nitrobenzyl)-5-[(2-pyridylmethyl)carbamoyl]-
benzimidazole, and the mixture was stirred in a hydrogen
atmosphere .at room temperature until the starting material
disappeared. The solid material was separated through filtration,
and the filtrate was concentrated. The resulting residue was
purified through _ medium-préssure silica-gel column
chromatography (eluent: a mixture of ethyl acetate and methanol
at a ratio of 85:15) to separate 1-(4-aminobenzyl)-2-methyl-6-
[ (2-pyridylmethyl)carbamoyl jbenzimidazole and 1l-(4-aminobenzyl)-
2-methyl-5-[ (2-pyridylmethyl )carbamoyllbenzimidazole. @ Each of
these compounds was ‘crystallized from a mixed solvent of
chloroform and diethyl ether. The crystals were separated
through filtration, and were dried to give 0.354 g of 1-(4-
aminobenzyl)-2-methyl-6-[ (2-pyridylmethyl)carbamoyl] -
benzimidazole (261) and 0.330 g of 1-(4-aminobenzyl)-2-methyl-5-
[ (2-pyridylmethyl )carbamoyl jbenzimidazole (262). -

Properties of Compound (261): | ,

! H-NMR(CDCL 3 , & ) : 3.00(3H, s), 4.98(2H, s), 5.88(2H, s),
7.55(2H, d, J=8.6Hz), 7.69(2H, d, J=8.6Hz), 7.90(1H, 4, J=8.6Hz),
7.96(1H, dt, J=7.1 and 0.6Hz), 8.12(1H, J=8.0Hz), 8.18(1H, dd,
J=8.5 and 1.4Hz), 8.55(1H, dt, J=8.0 and 1.7Hz), 8.62(1H, d,
J=1.1Hz), 8. 77(1H, dd, J=5.9 and 1.1Hz) :

IR(KBr) : 1643cm'1
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‘mp : 180.0—181.0°C
© ‘Properties of Compound (262) : :
! g_NMR(CDCL ; , 6 ) : 3.00(3H, s), 5.01(2H, s), 5.83(2H, s),
7.47(2H, d, J=8.5Hz), 7.78(2H, d, J=8.5Hz), 7.78(1H, d, J=8.9Hz),
7.97(1H, dt, J=7.2 and 0.7Hz), 8.13(1H, J=8.1Hz), 8.15(1H, d,
J=8.9Hz), 8.51(1H, s), 8.55(1H, dt, J=7.9 and 1.6Hz), 8.77(1H, d,
J=5.8Hz) o |
IR(KBr) : 1639, 1612cm™’
mp : 168.0—171.0°C
Example 201
Synthesis of 1- -[4- (benzenesulfonylamlno)benzyl]-Z-methyl-G [(2—
pyridylmethyl)carbamoyl ]Jbenzimidazole (263)
' ~ Triethylamine (0.185 g) and benzehesulfonyl chloride
(0.210 g) were added to a solution of 0.340 g of 1-(4-
aminobenzyl)-2-methyl-6-[ ( 2-pyridylmethyl)carbamoyl ]~ _
- benzimidazole in 10 ml of chloroform, and the mixture was
stirred at room temperature for 8 hours. Water was added thereto N
" to stop the reaction, and the reaction mixture was extracted
“with chloroform. The organic layer was washed three times with
water, dried, and ‘concentrated. The residue was then purified
through silica-gel column chromatography (eluent: a mixture of
ethyl acetate and methanol at a ratio of 100:1 to 4:1) to give
0.300 g of 1—[4-(benzenesﬁlfonylamino)benzyl]-2—methy1-_6_—[(2-
pyridylmethyl)carbamoyllbenzimidazole (263).

Properties of Compound (263): _
'H-NMR(CDC1,, &) : 2.53(3H, s), 4.78(2H, d, J=4.8Hz), 5.28(2H,
s), 6.90(2H, t, J=8.6Hz), 6.99(2H, 4, J=8.5Hz), 7.l11(1H, s),
7.23(1H, dd, J=5.5 and 7.2Hz), 7.34(1H, d, J=7.7Hz), 7.40(2H, t,
J=8.1Hz), 7.50(1H, t, J=7.5Hz), 7.66-7.74(6H, m), 7.92(1H, s),
8.56(1H, d, J=4. 8Hz) o
IR(KBr) : 1642cm
mp : 204.4—206.5°C
Example 202
Synthesis of 6—benzenesulfonylam1nomethy1 1 (2-chlorobenzy1)-2-
methylbenzimidazole (264)
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To a solution of 0.667 g of benzenesulfonlc acid amide in
5 ml of N,N-dimethylformamide were added 0.127 g of 60% sodium
hydr:.de at room temperature , and the mixture was stirred for 1
hour. Further, 0. 648 g of 1--(2-chlorobenzy1)-6—chloromethy1-2-
methylbenzimidazole hydrochlor:n.de were added thereto, and the
mixture was stirred at room temperature for 18 hours. Water was
added to the reaction solution to stop the reaction, and the
solvent was distilled off under reduced pressure. The residue
was extracted with ethyl acetate and with water. The organic
layer was concentrated, and was purified through silica-gel
column 'chroinatography (eluent: ethyl acetate) to give 0.240 g of
6-benzenesulfonylaminomethyl-1-( 2-chlorobenzy1 )-2-methyl-
benzimidazole (264). -

Properties of Compound (264):
! H-NMR(DMSO-d6, J ) : 2. 42(33, s), 4.02(2H, m), 4.02(2H, m),
5.44(2H, s), 6.36(1H, d, J=7.78z), 7.03(1H, d, J=8.4Hz), 7.18(1H,
s), 7.21(1H, t), 7.33(1H, t), 7.59-7. 43(5H, m), 7. 73(2H, d,
J=7.5Hz), 8.08(1H, 8) | : '
IR(KBr) : 1522cm™!
mp : 164.5—167.0°C
Examples 203 .
Synthesis of 1- (blphenyl— -ylmethyl)-z-methyl-G [(2—pyr1dy1-
methyl) ammomethyl ]benzm:.dazole (265)

2-Am1nomethy1pyr1d1ne (0.372 g) was added to a solution of
0.597 g of 1-(biphenyl-4-ylmethyl)-6-chloromethyl-2-methyl-
benzimidazole end 0.350 g of potassium carbonate in 3 ml of N,N-
'dimethylformam:l.de  and the mixture was stirred at 60°C for 2
hours. The reaction mixture was extracted with water and with
ethyl acetate. The organic layer was washed twice with water,
and the solvent was distilled off under reduced pressure. The
resulting res:Ldue was purified' through silica-gel column
chromatography (eluent- ‘a mixture of chloroform and methanol at
a ratio of 9:1), and was recrystallized from a mixed solvent of
ethyl acetate and hexane to give 0.300 g of 1-(biphenyl-4-
ylmethyl)=-2-methyl-6-{ 2-pyridylmethy1 ) aminomethyi ]benzimidazole
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(265). o
Properties of cOmpoﬁndc(ZGS)z_ L |

! B-NMR(CDCL , , 6 ) : 2.57(3H, '8), 3.91(2H, s), 3.93(2H, s),
5.35(2H, s8), 7.08—7.14(3H; m), 7.23(2H, d4, J=7.3Hz), 7.30-
. 7.35(2H, m), 7.41(2H, t), 7.50-7.55(4H, m), 7.57(1H, dt, J=1.8 .

and 7.6Hz), 7. 68(1H, d, J=8.1Hz), 8.53(1H, d, J=4.9Hz) o '
IR(KBr) : 1618cm™" = T :

mp : 104.5-_-_106.0°C

Example 204 ' : : : :

Synthesis of N—benzenesulfony1-3 [1- (2-chlorobenzy1)-2-methy1-
benzlmldazole-G-yl]proplonamlde (266) ' .

_ 5% Palladium on carbon (0.500 g) was added to a solution
of 0.607 g of N-benzenesulfonyl-l-(2-chlorobenzyl)-2-methyl-
benzimidazole-G-acrylamide in 150 ml of ethanol, and the mixture
was stirred in a hydrogen atmosphere at room temperaturé for 43
hours. The solid matefial Wascseparated through filtratibn, and
the filtrate was concentrated. The residue was dissolved in a
" mixed solution of _a"zb% potassium hydrogencarbonate aqueous
solution and methanol, and was adjusted to a pH of from 5 to 6
with 10% hydrochloric acid. The crystals precipitated were
separated through filtration, and was driéd.to-give 0.250 g of
N-benzeﬁesulfonyl-B-[1-(2—chlorobenzy1)—2-methy1benzimidazol-6-_

yl]propionamide (266). | '] :
Propertles of Compound (266): _ _
! H-NMR(DMSO-d6, & ) : 2.45(3H, s), 2.52(2H, t), .2.78(211,.\:),'
5.37(2H, s), 6.88(1H, 4, J=8.4Hz), 7.08(2H, d, J=7.4Hz), 7.22-
7.34(3H, m), 7.36(1H, t, J=8.1Hz), 7.55(2H, t), 7.67(1H, t),
7.84(2H, d, J=7.6Hz), 12.04(1H, br s) '
IR(KBr) : 1715cm™! '
Mass(FAB) : m/e 468(M+1)
mp : 229.8—233.0°C
Example 205
Synthesis of - 6-benzenesulfonylcarbamoyl-z-methyl-1 [4 (1,2,3~
‘thiadiazol- 4-y1)benzyl]benzlmldazole (267) o I
In the same manner  as in Example 183, 0.279 g cf'6-
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-benzenesulfonylcarbamoyl-2-methyl-l-[4—(1,2,3-thiadiazol-4;yl)—
benzyl]benzimidazole (267) were formed from 0.382 g of N-
benzenesulfonyl- 4-acety1am1no-3 [4—(1 2 3-th1ad1azol-4-yl)—
benzylamino ]benzamide. o _ -

'~ Properties of Compound (267): | . |
| B-NMR(DMSO-d6, & ) : 2.56(3H, s), 5.62(2H, s), 7.28(2H, d, -
' J=8.2Hz), 7.58-7.63(3H, m), 7.67(1H, t, J=7.3Hz), 7.74(1H, dd,
J=8.5 and 1.2Hz), 7.99(2H, dd, J=8.4 and 1.2Hz), 8.10(2H, d,
J=8.28z), 8.19(1H, s), 9.58(1H, &), 12. 47(13, s) S
IR(KBr) : 1617, 1556cm™’ )
mp : 258.5—260.0°C(decomp.) =
Example 206 : . : o .
Synthesis of 1-(2-chlorobenzy1)-2-methylf6-(8-quinolinesulfony1—
‘carbamoyl)benzimidazole sodium salt (268) -

In the same manner as in Example 141, 0.400 g of 1-(2-
chlorobenzyl)-z-methyl 6-(8-qu1nal1nesu1fony1carbamoyl)- _
benzimidazole sodium salt (268) were formed from 0.450 g of 6~
carboxy-1-(2-chlorobenzyl)-2-methylbenzimidazole, 0.485 g of
N,N'-carbonyldiimidazole, 0.625 g of 8-quinolinesulfonamide and

0.457 g of diazabicycloundecene.
Properties of Compound (268):

! B-NMR(DMSO-d6, & ) : 2.42(3H, s), 5.48(2H, s), 6.32(1H, d,

J=7.7Hz), 7.17(18H, t, J=7.5Hz), 7.30(1H, t, J=7.7Hz), 7.42(1H, d,

J=8.4Hz), 7.48(1H, dd, J=4.2 and 8.2Hz), 7.53(1H, d, J=8.0Hz),

7.64(1H, t, J=7.7Hz), 7.79(1KR, d, J=8.5Hz), 7. 88(1H, s), 8. 04(1H,

d, J=8.1Hz), 8.33-8.37(2H, m), 8. 85(1n, dd)

IR(KBr) : 1594cm™!

Mass(FAB) : m/e 513 (M+1)

‘mp : 348—352°C (decomp. )

Example 207 _

8ynthésis of 6-(4—tert-butylbenzenesulfonylcarbamoyl)-1-(2-

chlorobenzyl)-2-methylbenzimidazole sodium salt (269) -
In the same manner as in Example 141, 0.280 g of 6~(4-

tert—butYlbenzenesulfonylcarbamoyl)-1-(2-ch16robenzy1)-Z-methyl—

benzimidazole sodium salt (269) were obtained from 0.450 g of 6-
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carboxy-1-(2-chlorobenzyl)-2-methylbenzimidazole, 0.486 g of
N,N'-carbonyldiimidazole, 0.640 g of 2-tert-benzenesulionamide
and 0.657 g of diazabicycloundecene.

Properties of Compound (269):
! B-NMR(DMSO-d6, & ) 1.25(9H, s), 2.46(3H, s), 5.51(2H, s),
6.37(1H, d, J=7.78z), 7.18(1H, t), 7.31(1H, t), 7.34(2H, d,
J=8.4Hz), 7.44(1H, 4, J=8.4Hz), 7.54(1H, 4, J=8.0Hz), 7.69(2H, d,
J=8.5Hz), 7.78-7.82(2H, m) | | - '
IR(KBr) : 1596cm™!
Mass(FAB) : m/e 518(M+l)
mp : 359.5—362°C
Synthes1s | of | 6-benzenesulfonylcarbamoyl-2-methyl-1-[4-
(trifluoromethyl)benzyl]benzimidazole (270) _

In the same manner as in Production Eiample 32, 0.30 g of
crude N-benzenesul fonyl-4-acetylamino-3- [4-(trifluoromethyl)-
beniylamino]benzamide were obtained from 0.50 g of N-
benzenesulfonyl- 4-acety1am1no-3-am:.nobenzam.de and 0.418 g of 4-
(trifluoromethyl )benzyl b_:_:omJ.de.. ‘When this crude product was
dissolved in methanol and was allowed to stand, the crystals
were - precipitated. The crystals were separated through
filtration, '_-and were <dried to ~ give 0.160 g of 6;-
benzenesulfonylcarbamoyl -2-methyl-1-[4- (trlfluoromethyl)benzyl]--
benzimidazole (270).

Properties of Compound (270): .
! 3-NMR(DMSO-d6, & ) : 2.51(3H, s), 5.66(2H, s), 7.28(2H, d,
‘J=8.1Hz), 7.59-7.65(3H, m), 7.67-7.75(4H, m), 7.99(2H, d,
J=7.5Hz), 8.14(1H, d, J=1.0Hz), 12.43(1H, s)
IR(KBr) : 1618, 1550cm™’
mp : 278.5—280.0°C
Example 209
Synthesis of -~ 2=-benzyl-6-carboxy-l-methylbenzimidazole
‘hydrochloride (271)

A 5% sodium hydroxide aqueous solution (2.8 g) was added
to ‘a solution of 0.340 g of 2-benzyl- Geethoxycarbonyl-l-
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methylbenzimidazole in 4 ml of ethanol, and the mixture was
heat-refluxed for 1.5 hours. The reaction mixture was ‘acidified
with 1-N hydrochloric acid, ahd was concentrated under reduced
pressure. Ethanol was added to the residue to extract the
" organic substance. Ethanol was distilled off under reduced
pressure _'to 'g_ive 0.300 g of 2-benzY1-,6-carboxy-1-methyl-
benzimidazole hydrochloride (271).

‘Properties of Compound (271): _
! B-NMR(DMSO-d6, & ) : 4.00(3H, s), 4.62(2H, s), 7.33(1H, m),
7.35-7.45(4H, m), 7.83(1H, d, J=8.4Hz), 8.06(1H, d, J=8.4Hz),
8.42(1H, s), 13.3(1H, br 5) | -
Example 210 ' _
Synthesis of 5-benzenesulfonylcarbamoyl-2-methylbenzimidazole
(272) _ o

A mixture of 0.500 g of N-benzenesulfonyl-4-acetylamino-3-
aininobenzamide', 3.9 g of 35% hydrochloric acid, 15 ml of
methanol and 12 ml of water was stirred at 60°C for 1 hour. The
reaction mixture was neutralized with a potassium |
hydrogencarbonate aqueous solution. The crystals precipitated
were separated through filtration, and were dried to give 0.404
g of 5-benzenesulfonylcarbamoyl-2-methylbenzimidazole (272).
Properties of Compound (272): | .
1§_NMR(DMSO-d6, O) : 2.79(3H, s), 7.64-7.68(2H, m), 7.72-7.76(1H,
m), 7.81(1H,- d, J=8.7Hz), 7.94(1H, dd, J=1.6 and 8.7Hz), 8.02-
8.05(2H, m), 8.30(1H, s) | |
IR(KBr) : 170lcm™!
mp : 223.0—227.5°C -
Production Example 45
Production of ethyl 3-methoxyacetyl'amino-4énitrobenzoéte _

Ethyl 3-methoxyacetylémino—tl—nitrobenzoate (18.7 g) was
' obtained from 15.0 g of ethyl 3-amino-4-nitrobenzoate and 15.0 g
of methoxyacetyl chloride in the same manner as in Production
Exampie 12. _

Properties c_if the compound: S
'H-NMR(CDCl,, O) : 1.42(3H, t, J=7.2Hz), 3.58(3H, 's), 4.11(2H,
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s), 4.43(2H, q, J=7.2Hz), 7.85(1H, dd, J=1.6 and 8.7Hz), 8.27(1H,
d, J=8.7Hz), 9.44(1H, d, J=1.6Hz), 11.15(1H, s)

Example 211

Synthesis of 1-(biphenyl-4-ylmethyl)-6-ethoxycarbony1-2-methoxy-
methylbenzimidazole (273)

Crude ethyl 3- [N—(blpheny1-4-y1methy1)methoxyacetylamlno]-
4-nitrobenzoate (2.02 g) was obtained from 2.00 g of ethyl 3-
methoxyacetylamino-4-nitrobenzoate - and 2:.98 g of 4-
biphenylmethyl bromide in the same manner as in Production
Example 14. Subsequently, 1;44' g of crude 1-(biphenyl-4-

ylmethyl)-6-ethoxycarbonyl-2-methoxymethylbenzimidazole (273)
were obtained in the same manner as in Example 24. :
Synthesis of 1-(biphenyl-4-ylmethyl)-6-carboxy-2-methoxy-

methylbenzimidazole (274)

In the same manner as in Example 53, ' 0.864 g _of 1-
(bipheny1-4-ylmethy1)-6-carboxy-2-methoxymethylbenzimidazole
- (274) were formed from 1.44 g of crude l-(biphenyl-4-ylmethyl)-
6-ethoxycarbonyl-2-methoxymethylbenzimidazole.

Properties of COmpbund (274):

! B-NMR(DMSO-d6, O ) : 3.35(3H, s), 4.77(2H, s), 5.68(2H, s),
7.25(2H, d, J=8.3Hz), 7.35(1H, t, J=7.4Hz), 7.44(2H, t, J=7.5Hz),
7.61-7.66(4H, m), 7.74(1H, d, J=8.6Hz), 7.83(1H, dd, J=1.6 and
8.5Hz), 8.08(1H, d, J=1.2Hz), 12.83(1H, s) ' '
Synthesis of 1-(biphenyl-4-ylmethyl)-6-(1-butanesulfonyl-
carbamoyl)-2-methoxymethylbenzimidazole (275)

In the same manner as in Example 98, 0.429 g of '1-
(biphenyl-4-ylmethyl)-6-(1l-butanesulfonylcarbamoyl)-2-
methoxymethylbenzimidazole (275) were formed from 0.400 g of 1-
(bipheny1-4-y1methy1)-6-carhoxy-z-methoxymethylbenzimidazole,
0.348 g of N,N'-carbonyldiimidazole, 0.294 g of 1-
butanesulfonamide and 0.327 g of diazabicycloundecene. '

Properties of Compound (275): - |
‘| B_NMR(DMSO-d6, & ) : 0.84(3H, t, J=7.4Hz), 1.35-1.42(2H, m),
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1.62-1.70(2H, m), 3.33(3H, s);:3.51(2H, t, J=7.6Hz), 4.74(2H, 8),
5.65(2H, 8), 7.26(2H, 4, J=8.3Hz), 7.35(1H, t, J=7.3Hz), 7.44(2H,
 t, J=7.5Hz), 7.62-7.67(4H, m), 7.78(1H, d, J=8.6Hz), 7.84(1H, dd,
J=1.5 and 8.4Hz), 8.24(1H, d, J=1.5Hz), 12.01(1H, s)

IR(KBr) : 1684cm™’ ' |

mp : 176.0—178.5°C

Example 214 -

sYnthesis of 1~ (4-benzyloxybenzy1)—G-ethoxycarbonyl- -methoxy—
methylbenzimidazole (276)

Crude ethyl 3- [N-4-benzyloxybenzyl)methoxyacetylamlno]-4-'
nitrobenzoate (2.14 g) was obtalned_ from 2.00 g of ethyl 3-
methoxyacetylam1no-4-nltrobenzoate - and 3.30 g '-of 4~
benzyloxybenzyl chloride in. the same manner as in Production
Example 14. Subsequently, 1.66 g of crude 1-(4-benzyloxybenzyl)-
6-ethoxycarbonyl-2-methoxymethylbenzimidazole - (276) were
obtained in the same manner as in Example 24.

Example 215 - _
Synthesis - of 1- (4-benzyloxybenzyl)-6-carboxy-2-methoxymethyl-
benzimidazole (277) .

In the same manner as in Example 53, 2.64 g of 1-(4-
benzyloxybenzyl)-G-carboxy-zfmethoxymethylbenz1midazole - (277)
were formed from 3.75 g of crude 1;(4-benzyloxybenzy1)—6-
ethoxycarbonyl-2-methoxymethylbenzimidazole.

Properties of Compound (277): - o
1H-umn(nuso-ds, d) : 3. 34(3H, 's), 4.74(2H, s), 5.05(2H, s),

t, J—7.2Hz), 7-41(23, d, J—7.2Hz), 7.71(1n, d, J-8.4Hz), 7.81(1H,
dd, J=1.5 and 7.4Hz), 8.04(1H, d, J=1.1Hz), 12.81(1H, s)
Synthesis of 1- (4~-benzyloxybenzyl )-6-(1l-butanesulfonyl-
carbamoyl) —2-methoxymethy1benzimidazole (278)

In the same manner as in Example 155, 0.321 g of
1-(4-benzyloxybenzyl)-6-(1-butanesulfonylcarbamoyl) -2
methoxymethylbenzm:.dazole (278) were formed from 0.400 g of 1- |
(4-benzyloxybenzyl) -6-carboxy-_z-.-methoxymethylbenz J.mldazole ’
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0.322 g of N,N'-carbonyldiimidazole, 0.272 g of 1-
butanesulfonamide and-0.302-g of diazabicycloundecene. -

Properties of Compound (278):

! H-NMR(DMSO-d6, O ) : 0.86(3H, t, J=7.4Hz), 1.37-1.44(2H,
m),1.65-1.71(28, m), 3.32(3H, s), 3.52(2H, t, d=7.63z), 4.71(28,
s), 5.05(2H, s), 5.51(2H, s), 6.98(2H, d, J=8.7Hz), 7.15(2H, d,
J=8.3Hz), 7.31(1H, t, J=7.2Hz), 7.37(2H, t, J=7.2Hz), 7.41(2H, d,
J=7.1Hz), 7.74(1H, d, J=8;SHz), 7.82(1H, dd, J=1.5 and 8.5Hz),
'8.21(1H, s), 11.98(1H, s) | |

IR(KBr) : 1685cm™!

mp : 72.0—74.0C

Example 217 -

Synthesis of 1—(2,4-dichlorobenzyl)-6-ethoxycarbonyi-2—
hethoxymethylbenzimidazOIe (279) |

Crude ethyl 3-[N-2,4-dichlorobenzyl)methoxyacetylamino]-4-
nitrobenzoate was obtained from 2.00 g of ethyl 3-
methoxyacetylamino-4-nitrobenzoate and 2.08 g of 2,4~
dichlorobenzyl chloride in the same manner as in Production
Example 14. Subsequently,  3.15 g of «crude 1-(2,4-
dichlorobenzyl)-6—ethoxy¢arbbny1-2—methoxymethylbenzimidazole
(279) were obtained in the same manner as in Example 24.

Example 218
Synthesis of 6-carboxy-1-(2,4~-dichlorobenzyl)-2~methoxy-
_methylbenéimidazole (280) _ -

"In the same manner as in Example 53, 1.46 g of 6-carboxy-
1-(2,4-dichlorobenzyl)—2-methokYmethylbenzimidazole (280) were
formed from 3.15 g of crude 1-(2,4~dichlorobenzyl)-6-
ethoxycarbonyl-2-methoxymethylbenzimidazole.

Properties of Compound (280):

! B-NMR(DMSO-d6, O ) : 3.23(3H, s), 4.70(2H, s), 5.68(2H, s),
6.54(1H, 4, J=8.5Hz), 7.31(1H, dd, J=2.2 and 8.5Hz), 7.73(1H, 4,
g=2.1Hz), 7.76(1H, d, J=8.5Hz), 7.86(1H, dd, J=1.5 and 8.5Hz),
8.00(1H, d, J=1.1Hz), 12.85(1H, s) : -
Example 219 _ . .
Synthesis of 6-(1-butanesulfonylcarbamoyl)-1-(2,4-di¢hloro—
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benzyl)-2-methoxymethylbenzimidazole (281)

'In the same manner as in Example 98, 0.430 g of 6-(1-
butanesulfonylcarbamoyl)-1-(2, 4-dii:hlorobenzyl )=-2- -
methoxymethylbenzimidazole (281) were formed from 0.400 g of '.6-.
carboxy-1-(2,4-dichlorobenzyl) -'._zém'ethoxymethylbenz imidazole,
0.355 g of 'N,N'-carbohyldiimida-zole, 0.300 g | of 1~
‘butanesulfonamide and 0.333 g 'df diazabicycloundecéne.

Properties of COmpdund (2_81)-: _ _ _
! H-NMR(DMSO-d6, 6 ) : 0.85(3H, t, J=7.3Hz), 1.37-1.42(2H, m),
1.63-1.69(2H, m), 3.21(3H, s), 3.51(2H, t, J=7.6Hz), 4.68(2H, s);
 5.65(2H, s), 6.46(1'H,-d, J=8.5Hz), 7.31(1H, dd, J=2.0 and 8.4Hz),
7.75(1H, d, J=2.1Hz), 7.80(1H, d, J=8.5Hz), 7.86(1H, dd, J=1.7
and 8.6Hz), 8.14(1H, d, J=1.2Hz), 12.00(1H, s) '
IR(KBr) : 1694cm™!
mp : 168.5—170.5°C
Example 220
Synthesis of ' 1-(2-chlorobenzyl)-2-methy1—6-(l-propane-
sulfonylcarbamoyl)benzimidazole (282) | |

In the same manner as in Example 98, 0.459 g of 1-(2-
chlorobenzyl)-2-methyl-6-( 1-propanesulfonylcarbamoyl)-
benzimidazole (282) were formed from 0.400 g of 6-carboxy-1-(2-
chlorobenzyl)-2-methylbenz:.m1dazole, 0.431 g of 'N,N’-
carbonyldiimidazole, 0.328 g of l-propanesulfonamide and 0.404 g
of diazabicycloundecene.

' Properties of Compound (282): .

! B-NMR(DMSO-d6, & ) : 0.98(3H, t, J=7.4Hz), 1.67-1.75(2H, m),
2.50(3H, s), 3.49(2H, t, J=7.7Hz), 5.61(2H, s), 6.45(1H, d,
J=7.0Hz), 7.24(1H, dt, J=0.8 and 7.8Hz), 7.35(1H, dt, J=1.4 and
7.4Hz), 7.63(1H, dd, J=0.9 ~and 7.9Hz), 7.69(1H, d, J=8.5Hz),
7.81(1H, dd, J=1.6 and 8.5Hz), 8.12(1H, d, J=1.6Hz), 11.90(1H,
8) | '

IR(KBr) : 1676cm™’

mp : 217.5—218.5C

synthesis  of 6-ethanesuifbnjrlcarbamoyl-1-(2-chlorobenzyl)-2-
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methylbenzimidazole (283)" _ | _

In the same manner as in Example 98, 0.459 g of 6-
ethanesi:l fonylcarbamoyl-1-(2-chlorobenzyl)-2-methylbenzimidazole
(283) were formed_- from 0.400 g of 6¥-carboxy'-1-(2-chlorobenzy1)-
Q-methylbenzi.midazole} _0.431 g of N,N"-carbbnyldiimidézole,
0.290 g of ethanesulfonamide and 0. .404 g of dia'zabiéycloundecene. :

Properties of cOmpound (283): .

'H-NMR(DMSO-d6, 0 ) : 1. 23(38, t, J—7 3Hz), 2. 50(3B, s), 3. 50(23,
q, J=7.3Hz), 5.61(2H, s), _6 45(1H, d, J=6.7Hz), 7.24(1H, dt,
J=0.9 and 7.5Hz), 7.35(1H, dt, J=1.4 and 7.5Hz), 7.58(1H, dd,
J=1.0 and 8.0Hz), 7.69(1H, d, J=8.5Hz), 7.81(1H, dd, J=1.6 and
8.48z), 8.13(18, d, J=1.58z), 11.86(1, 5 -

IR(KBr) : 1673cm™!

mp : 256.5—258.5°C

Example_zzz

. Synthesis of 6-(propanesultam—1-ylcarbony1) 1-(2-chlorobenzyl)-
2-methylbenzimidazole (284 )

In the same manner as in "Example 98, 0.323' g of 64
(propanesultam-1-ylcarbonyl)-1-( 2-chlorobenzy'l }=2-methyl-
benzimidazole (284) were fornied from 0.400 g of 6-carboxy-l-(2-
chlorobenzyl)-2-methylbenz1m1dazole, 0.431 g of N,N'-
carbonyldiimidazole, 0.420 g of 1- (3-chloropropane)sulfonam:Lde
and 0.404 g of diazabicycloundecene.

Properties of Compound (284): .
'H-NMR(DMSO-d6, §) : 2.27-2.33(2H, m), 2.52(3H, s), 3.52(2H, t,
J=7.08z), 3.87(2H, t, J=6.6Hz), 5.59(2H, s), 6.57(1H, d,
J=7.7Hz), 7.23(1H, t, J=7.6Hz), 7.34(1H, t, J=6.4Hz), 7.53-
7.58(2H, m), 7.67(1H, 4, J=8.4Hz), 7.79(1H, d, J=1.1Hz)

IR(KBr) : 1648cm™! :
mp : 165.5—166.6°C
Synthesis of 6-benzenesulf oziylcarbamoyl—l- {(biphenyl-4-ylmethyl)-
2-cyclopropylbenzimidazole potassium salt (285)

- In the same manner as in'Exémpie 170, 0.196 g of 6-
benzenesulfonylcarbamoyl-1-(biphenyl-4-ylmethyl)-2-~cyclopropyl-
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benzimidazole potassium salt (285) were obtained from 0.400 g of
N-benzenesulfony1-4-amino-3-(hipheny1-4-ylmethylémino)benzamide
and 0.101 g of cyclopropanecarbonyl ' chloride via N-
benzenesulfony1-3 (b1pheny1-4-y1methy1am1no)-4-cyclopropane- .
carbonylamlnobenzamlde. j ’
Properties of Compound (285) _
'H-NMR(DMSO-d6, & ):1.00-1.15(4H, m), 2. 23-2 31(1H, m), 5.66(2H,
s), 7.21(2H, m, J=9.1Hz), 7.32-7.45(7H, m), 7.59-7.63(4H, m),
7.78-7.83(3H, m), 7.97(1H, 8). | -
IR(Nujol) : 1540cm™!
Mass (FAB) : m/e 546(M+l)
mp : 220.8—224.8°C
Example 224
Synthesis of 1-(2-chlorobenzy1)-Z-ﬁethyl-G-(1-pentanesu1fonyl—
carbamoyl)benzimidazole (286)
In the same manner as in Example 98, 0.491 g of
1- (2-chlorobenzy1)-2-methy1-6 -(l-pentanesulfonylcarbamoyl)-
benzimidazole (286) were formed from 0.400 g of 6-carboxy-l1-(2-
chlorobenzyl)-2-methylbenzimidazole, 0.431 g of N,N'-
carbonyldiimidazdle, 0.402 g_of l-pentanesulfonamide and 0.404 g

of dlazablcycloundecene.

Properties of COmpound (286):. o
! B-NMR(DMSO-d6, O ) : 0.81(3H, t, J=7.2Hz), 1.23-1.28(2H, m),
1.32-1.37(28, m), 1.65-1.69(2H, m), 3.50(2H, t, J=7.8Hz),
5.61(2H, s), 6.45(1H, d, J=7.5Hz), 7.24(1H, t, J=7.6Hz), 7.35(1H,
t, J=7.5Hz), 7.57(1H, d, J=7.9Hz), 7.69(1H, d, J=8.5Hz), 7.81(1H,
dd, J=1.7 and 8.4Hz), 8.12(1H, d, J=1.2Hz), 12.25(1H, s) -
IR(KBr) : 1684cm™! |
‘mp : 173.3—179.8°C
Example 225

Synthesis of 1- (2—chlorobenzy1)-2—methy1 6-[(3-methy1butane)- .

sulfonylcarbamoyl]benzxmldazole (287)

In the same manner as in Example 98, 0.284 g of 1=(2~
chlorobenzyl)-2-methyl-6- [(3—methy1butane)sulfonylcarbamoyl]-
benzimidazole (287) were formed from 0.300 g of 6-carboxy-1 (2-
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chlorobenzyl)-2-methylbenzimidazole, 0.323 g of N,N'-
carbonyldiimidazole, 0.302"9 of 1-(3-methy1)butanesﬁlfonamide
and 0.303 g of diazabicycloundecene. '
Properties of Compound (287): | _
! --NMR(DMSO-d6, & ) : 0.84(6H, d, J=6.5Hz), 1.52-1.59(2H, m),
1.61-1.70(1H, m), 3.44(2H, t, J=7.9Hz), 5.60(2H, s), 6.45(1H, 4,
g=7.8Hz), 7.24(1H, t, J=7.6Hz), 7.35(1H, t, J=7.4Hz), 7.57(1H, d,
J=7.98z), 7.66(1H, 4, J=8.5Hz), 7.81(1H, dd, J=1.6 and 8.6Hz),
8.09(1H, s), 11.87(1H, s) | - |
IR(KBr) : 1682cm™!
mp : 201.0-204.1°C _
Example 226 .
- Synthesis of 1—(2-chlorobenzy1)-6-(1-hexanesulfonylcarbémoyl)-2;
methYlbenzimidazoie (288) |
In the same manner as in 'Example 98, 0.379 g of 1-(2-
chlorobenzyl)-S-(l—hexanesnlfonylcarbamoyl)-2#methyl-
benzimidazole (288) were formed from 0.300 g of 6-carboxy-1-(2-
chlorobenzyl)-Z-methylbehzimidazole, 0.323 g of N,N’'-
carbonyldiimidazole, 0.335 g of l-hexanesulfonamide and 0.303 g
of diazabicycloundecene. '
Properties of Compound (288): _ _
! H-NMR(DMSO-d6, 6 ) : 0.81(3H, t, J=7.0Hz), 1.18-1.28(4H, m),
1.32-1.41(2H, m), 1.63-1.71(2H, m), 2.53(3H, s), 3.50(2H, ¢t,
J=7.7Hz), 5.64(2H, s), 6.51(1H, d, J=7.7Hz), 7.25(1H, dt, J=1.2
" and 7.8Hz), 7.36(1H, dt, J=1.4 and 7.7Hz), 7.58(1H, dd, J=1.0
" and 8.0Hz), 7.72(1H, d, J=8.5Hz), -7.84(1H, dd, J=1.6 and 8.5Hz),
8.15(1H, d, J=1.3Hz), 11.87(1H, s)
IR(KBr) : 1682cm™’
mp : 141.2-143.5°C
Example 227
Synthesis of 6—tert-butoxyéafbonylamino-l-(2;chlorobenzy1)-2—
methylbenzimidazole (289) ' _ _
In the same manner as in Example 18, 0.760 g of 6-tert-
butoxycarbonylamino-l-(2-chlorobenzy1)-2-methy1benzimidazole '
(289) were formed from 1.01 g of 6-carboxy-1-(2-chlorobenzyl)-2-
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methylbenzimidazole, 1 ml of - diphenylphosphorylazide, 1 ml of
diisopropylethylamine and 25 ml of tert-butyl alcohol.

| Properties of Compound (289):

] H-NMR(CDC1 3 , 6 ) : 1.49(9H, s), 2.47(3H, s), 5.37(2H, s),
6.41(1H, d, J=7.5Hz), 6.55(1H, br s), 6.93(1H, dd, J=1.9 and
8.6Hz), 7.08(1H, t, J=7.5Hz), 7.22(1H, t), 7.44(1H, d, J=8.0Hz),
7.62(28, d, J=8.6Hz) ' '

Synthesis of 6—amino-ia(2-chlorobenzy1)-Z-methylbenzimidazole
(290) B :
In the same manner as in Example 22, 0.420 g of 6-amino-1-
(2-chlorobenzyl )-2-methylbenzimidazole (290) were formed from
0.760 g of 6-tert-butoxycarbonylamino-1-(2-chlorobenzyl)-2-
methylbenzimidazole. | ' '

Properties of Compound (290): :

!H-NMR(DMSO-d6, ) : 2.37(3H, s), 4.83(2H, br s), 5.32(2H, s),
6.33(1H, d, J=1.98Bz), 6.42(1H, d, J=7.7Hz), 6.46(1H, dd, J=1.9
and 8.5Hz), 7.19—7.24(2H, m), 7.31(1H, t), 7.53(1H, d, J=7.9Hz)
Example 229

Synthesis of 6—(1—butanesu1fony1amino)—1-(2-chlorobenzy1)-2—
methylbenzimidazole (291) -

In the same manner as in Example 20, 0.230 g of 6-(1-
butanesulfonylamino)-1-(2-chlorobenzyl)-2-methylbenzimidazole
(291)'weré formed from 0.300 g of G-émino-l-(2-chlorobenzyl)-2;
methylbenzimidazole, 0.216 g of 1l-butanesulfonyl chloride and
0.130 g of triethylamine. |

Properties of Compound (291):

! H-NMR(DMSO-d6, & ) : 0.74(3H, m), 1.23(2H, m), 1.55(2H, m),
2.50(3H, s), 2.89(2H, m), 5.47(2H, s), 6.58(1H, d, J=7.4Hz)
7.02(1H, 4, J=8.5Hz), 7.10(1H, 's), 7.23(1H, t), 7.33(1H, t),
7.52(2H, m), 9.55(1H, s)

IR(KBr) : 1629cm™!

‘mp : 149.5—151.0°C _ | |
Production of methyl 2-[N-(2,4-dichlorobenzyi)acetylamino];3;
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nitrobenzoate
In the same manner as in Production Example 14, 0.250 g of

-methyl 2-[N-(2,4-dichlorobenzyl)acetylamino]-3-nitrobenzoate
were formed from 1.00 g of methyl 2-acetYlamino—3-nitrobenzoate
and 0.985 g of 2,4-dichlorobenzyl chloride.

Properties of the compound:

1 B-NMR(CDC1 4 , O ) : 1.99(3H, s), 3.71(3H, s), 4.85(1H, d,
J=4.5Hz), 4.98(1H, d, J=4.5Hz), 7.17-7.22(2H, m), 7.46(1H, d,
J=7.9Hz), 7.63(1H, t, J=7.9Hz), 7.98(1H, d, J=8.0Hz), 8.09(1H, d,
J=7.9Hz) '

Example 230

Synthesis of '1-(2,4-dichlorobenzy1)-7-ethoxycarbony1—2-
methylbenzimidazole 292) _ ' o

In the same manner as in Example 24, 5.15 g of 1-(2,4-
dichlorobenzyl)-7-ethoxycarbonyl-2-methylbenzimidazole (292)
were formed from 6.50 g of methyl ' 2-[N-(2,4-
dichlorobenzyl)acetylamino]-3-nitrobenzoate.

Properties of Compound (292):

! g-NMR(CDC1 3 , 6 ) ¢ 2.53(3H, s), 3.70(3H, s), 5.72(2H, s),
6.26(1H, d, J=8.4Hz), 7.04(1H, dd, J=2.0 and 8.4Hz), 7.28(1H, t,
J=7.9Hz), 7.45(1H, 4, J=2.0Hz), 7.75(1H, d, J=7.8Hz), 7.93(1H, d,
J=7.9Hz) -

Example 231

Synthesis - of 7-carboxy-1¥(2,4-dichlorobenzy1)Az-methyl-
benzimidazole (293) '

In the same manner as in Example 53, 1.76 g of 7-carboxy-
1-(2,4-dichlorobenzyl)-2-methylbenzimidazole (293) were formed
from 2.00 g of 1-(2,4-dichlorobenzyl )-7-ethoxycarbonyl-2-
methylbenzimidazole. ' '

Propertigs of Compound (293)3'

! H-NMR(DMSO-d6, O ) : 2.49(3H, s), 5.81(2H, s), 6.09(1B, d,
J=8.4Hz), 7.21-7.28(2H, m), 7.62(1H, d, J=7.8Hz), 7.67(1H, d,
J=2.2Hz), 7.83(1H, d, J=8.0Hz), 13.04(1H, br s)

: | .

Synthesis of 7-(1-butanesulfonylcarbamoyl)-1-(2,4-dichloro-
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" benzyl)-Z-methylbenz:uudazole (294) . |

. In the same manner as in Example 98, 0.325 g of 74(1-
butahesulfonylc arbamoyl)-1-(2,4~dichlorobenzyl)-2-
methylbenzimidazole (294) were formed from 0.463 g of 7-cérboxy-
1-(2,4-dichlorobenzyl)-2-methylbenzimidazole, 0.448 g of N,N'-
carbonyldi‘imidaiole, 0.379 g of 1-butanesulfonamide and 0.421 g
of diazabicycloundecene; - |

.~ Properties of Compound (294): .
!H-NMR(DMSO-d6, 0) : O. 84(3H, t, J=7.3Hz), 1. 33(23, m), 1.44(2H,
m), 2.53(3H, s), 3.16(2H, m), 5.64(2H, 8), 6.03(1H, d, J=8.4Hz),
7.25(1H, d4d, J=2.1 and 8.:432), 7.30(1H, t, J=7.8Hz), 7.44(1H, d,
J=7.4Hz), 7.68(1H, d, J=2.1Hz), 7.87(1H, d, J=7.8Hz), 12.18(1H,
-br s) _ '
IR(KBr) : 1690cm™’
mp : 98.5—102.0°C
‘Example 233
Synthesis - of 1- (2-chlorobenzyl)-Z-methyl-G—[1-[3 (trmethyl-
silyl)propane] sulfonylcarbamoyl jbenzimidazole ( 295)

In the same manner as in Example 149, 0.604 g of 1-(2-
chlorobenzyl)-2-methyl-6-~[1-[3~(trimethylsilyl)propane] sulfonyl-
carbamoyl ]benzimidazole (295) were formed from 0.400 g of 6-
carboxy—l-(2-chlorobenzy1)-2-methy1benzimidazole, 0.431 g of
N,N'-carbonyldiimidazole, 0.520 g of  1-[3-(trimethyl-
silyl)propane]sulfonamide and 0.404 g of diazabicycloundecene.

. Properties of Compound (295):

'H-NMR(DMSO-d6, 0 ) : —0.06'(9!1," s), 0.61(2H, t, J=8.6Hz), 1.66-

1.73(2H, m), 2.50(3H, &), 3.51(2H, t, J=7.7Hz), 5.61(2H, s),

6.46(1H, d, J=7.8Hz), 7.24(1H, t, J=7.6Hz), 7.35(1H, t, J=7.6Hz),

7.57(1H, dd, J=7.9 and 0.9Hz), 7.70(1H, d, J=8.5Hz), 7.81(1H, dd,

J=1.5 and 8.5Hz), 8.12(1H, d, J=1.4Hz), 11.98(1H, s)

IR(KBr) : 1688cm™’

mp : 197.0—203.9°C

Example 234

Synthes:.s of 4-ethoxycarbonyl-z-methylbenz.mudazole (296) _
A mixture of 8.03 g of methyl 2-acety1am1.no-3-
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‘nitrobenzoate, 18 8 g of reduced iron, 20 ‘ml of acet:.c acid and
.40 ml of ethanol was heat-refluxed for 18 hours. After the
solvent was concentrated, chloroform and 10% hydrochloric acid
were added to the residue for extraction. The aqueous layer was
acidified with a saturated aqueous solution of sodium
hydrogencarbonate, and was extracted with chloroform. Chloroform -
was then dJ.stJ.lled off under reduced pressure to gJ.ve 1.61 g of
. 4-ethoxycarbony1- -methylbenz:l.mldazole (296). '

| _ Propertles of Compound (296):

'H-NMR(CDCl;, &) : 1.43(3H, t), 2.66(3H, s), 4. 45(2H, q), 7.24-
7.28(1H, m), 7.84-7.89(2H, m), 10. 26(1H, br s)

Example 235

Synthesis of 1-(2, 4-d1chlorobenzy1)-4-ethoxycarbonyl— -methyl-
benzmldazole (297) - -

A mixture of 1.61 g of 4-ethoxycarbony1—2—
methylbenzimidazole, 3.08 g of 2,4-dichlorobenzyl chloride, 1.51
g of potassium iodide, 1.05 g of potassium carbonate and 4 ml of
N,N-dimethylformamide was stirred at 80°C for 16 hours. The
reaction mixture was extracted with chloroform and with water.
The chloroform layer was washed with water, dried, and
concentrated. The residue was purified through silica-gel column.
chromatography (eluent: a mixture of hexane and ethyl acetate at
"a ratio of 2:8) to give 0.730 g of 1-(2,4-dichlorobenzyl)-4-
ethoxycarbonyl-2-methylbenzimidazole (297). -

' Properties of Compound (297):
'B-NMR(CDCl,, 6) : 1.47(3H, t, J=7.1Hz), 2.63(3H, s), 4.52(2H, q,
J=7.142), 5.39(2H, s), 6.30(1H, d, J=8.4Hz), 7.06(1H, dd, J=2.1
and 8.4Hz), 7.25(1H, t, J=7.9Hz), 7.32(1H, dd, J=1.0 and 7.9Hz),
7.48(1H, d, J=2.0Hz), 7.93(1H, dd, J=1.0 and 7.7Hz)
‘Synthesis = of 4-carboxy-1-(2,4-dichlorobenzyl)-2-methyl-
benzimidazole (298) ' _

' In the same manner as in Example 53, 0.575 g of 4-carboxy-
1-(2,4-d1chlorobenzyl)-2-methy1benz:.m1dazole (298) were formed
from 0.730 g of : 1-(2,4-dich1orobenzyl)-4-ethoxycarbony1-2-
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methylbenzimidazole.

Properties of cOmpound (298). s _ _ . e
! B-NMR(DMSO-d6, & ) : 2.65(3H, 's), 5.67(2H, s), 6.73(1H, d,
J=8.3Hz), 7.33(1H, dd, J—2:.2 and 8.4Hz), 7.39(1H, t, J=7.9Hz),
7.74(1H, d, J=2.2Hz), 7.-76(13, d, J=8.2Hz), '7.85(13,‘_:1, J=7.Sﬂz)
Synthesis of  4- (1-butanesulfony1carbamoy1) 1-(2, 4—dn.chloro- .
benzyl)-2-methylbenzm1dazole (299) _

In the same manner. as in Example 98, 0 275'g of 4-(1-
butanesulfonylcarbamoyl)-1-(2, 4-d1chlorobenzy1)-2—methy1- |
benzimidazole (299) were formed from 0.350 g of 4-carboxy-1-"'
(2, 4—d1chlorobenzy1)-2-methylbenzm1.dazole, 0.339 g of N,N'-
carbonyldiimidazole, 0.287 g of l-butanesulfonamide and 0. 318 g
of diazabicycloundecene. :

. Properties of COmpound (299) : _

'H-NMR(DMSO-d6, 0 ) : 0.86(3H, t, J=7. 3Hz), 1.42(2H, m), 1.73(2H,
m), 2.61(3H, s), 3.61(2H, m), 5.65(2H, s), 6.67(1H, d, J=8.4Hz),
7.32(1H, dd, J=2.1 and 8.4Hz), 7.39(1H, t, J=7.9Hz), 7.73(1H, d,
J=2.1Hz), 7.78(1H, d, J=8.0Hz), 7.91(1H, 4, J=7.7Hz), 12.66(1H,
br s) ' |
IR(KBr) : 1699cm™!
mp : 180.7—183.6°C
Example 238
Synthesis' of 1- (4-benzyloxybenzy1)-6-ethoxycarbonyl-z-methyl-_ '
benzimidazole (300) ' : :

In the same manner as in Production Example 14, crude
ethyl 3-[N-(4-benzyloxybenzyl)acetylamino]-4-nitrobenzoate was
obtained from 2.00 g of ethyl 3-acetylamino-4-nitrobenzoate and
3.69 g of 4-benzyloxybenzyl chloride. -Subsequently, 4.09 g of
cr."ude 1-(4-benzyloxybenzyl )-6-ethoxycarbonyl~-2-methyl-
benzimidazole (300) were .fofmed .in the same manner as in Example
24. | |
Synthesis -of - 14(4~benzyloxybenzy1)-6—carbdxy-2-methy1-.
benzimidazole (301) - : | '
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| In the same manner as in Example 53, 1.13 g of 1-(4-

benzyloxybenzyl)-6—carboxy-2-methylbenzmldazole - (301) were
formed from 4.09 g of 1- (4-benzyloxybenzy1)-6-ethoxycarbony1-2-
methylbenzimidazole.

Properties of Compound (301): .

! gB-NMR(DMSO-d6, O ) : 2.57(3H, s), 5.05(2H, s), 5.48(2H, s),
6.97(2H, d, J=8.6Hz), 7.08(2H, d, J=8.5Hz), 7.28-7.43(5H, m),
7.60(1H, 4, J=8.3Hz), 7.78(1lH, d4, J=7.5Hz), . 8.07(1H, s),
12.72(1H, s) ' ' o o
Example 240 : :
Synthesis ~ of '1-(4-benzyloxybenzyl)-6-(1l-butanesulfonyl-
carbamoyl)-2-methylbenzimida201e (302') |

In the same manner as in Example 149, 0.206 g of 1-(4-
benzyloxybenzyl )-6-( 1-butanesulfonylcarbamoyl)-2-methyl-
benzimidazole (302) were formed from 0.300 g of 6-carboxy-1- (4-
benzyloxybenzyl)-2-methy1benzm1dazole ’ 0.242 g of N,N'-
carbonyldiimidazole, 0.204 g of 1-butanesu1fonam1de and 0.227 g
of diazabicycloundecene.

Properties of Compound (302): :

! B-NMR(DMSO-d6, 6 ) : 0.87(3H, t, J=7.3Hz), 1.38-1.43(2H, m),
1.64~-1.71(2H, m), 2.54(3H, s), 3.49(2H, t, J=6.8Hz), 5.05(2H, s),
5.45(2H, s), 6.98(2H, d, J=8.7Hz)-, 7.10(2H, d, J=8.7Hz), 7.31(1H,
t, J=7.2Hz), 7.37(2H, t, J=7.2Hz), 7.41(2H, d, J=7.3Hz), 7.62(1H,
d, J=8.5Hz), 7.79(1H, dd, J=1.5 and 8.4Hz), 8.23(1H, s),
11.93(1H, s) |

IR(KBr) : 1684cm™!

mp : 132.4—137.7°C

Example 241

Synthesis of 6-ethoxycarbonyl-1l~[(2'~cyanobiphenyl-4-yl)methyl]-
2-methylbenzimidazole (303)

In the same manner as in Production Example 14, b.750 g of
crude ethyl 3~[N-[(2'-cyanobiphenyl-4-yl)methyl]acetylamino]-4-
nitrobenzoate were obtained from 1.00 g of ethyl 3-acety1am1no-
4-nitrobenzoate and 1.30 g of 4° -bromomethyl- -cyanoblphenyl.
Subsequently, 0.410 g of 6-ethoxycarbonyl-1- [ (2'~cyanobiphenyl-
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4-yl)methyl]-2-methylbenzimicazole (303) were forméd in the same
manner as in Example 24.
| Properties of Compound (303):

! H-NMR(CDC1 ; , 6 ) : 1.40(3H, t), 2.63(3H, s), 4.39(2H, q),
5.46(2H, s), 7.17(2H, d), 7.40-7.66(5H, m), 7.73-7.78(2H, m),
8.00(1H, dd, J=1.5 and 8.5Hz), 8.05(1H, d, J=1.2Hz)

.Synthesis  of 6-carboxy-1-[ (2'-cyanobiphenyl-4-yl)methyl]-2-
' ‘methylbenzimidazole (304)

In the same manner as in Example 53, 0.190 g of 6-carboxy--
1—[(2f~cyanobiphenyl-4-y1)methyl]-Z—methylbenzimidazole (304)
were  formed from 0.410 g of 'G-ethoxycarbonyl-l—[(Z';
cyanobiphenyl-4-yl)methyl]-2-methylbenzimidazole. '

Properties of Compound (304): _

! H-NMR(DMSO-d6, &6 ) : 2.59(3H, s), 5.67(2H, s), 7.24(2H, d,
J=8.1Hz), 7.53-7.64(5H, m), 7.75(1H, t, J=7.7Hz), 7.80(1H, d), .
7.92(1H, d, J=7.7Hz), 8.12(1H, s), 12.74(1H, br s) |
Example 243 :
Synthesis of 6-(1-butanesulfonylcarbamoyl)-1-[(2'—cyanobiphenyl—
.4-y1)methyl]-2-methy1benzimidazole (305) | _ _

In the same manner as in Example 155, 0.155 g of 6-(1-
butanesulfonylcarbamoyl)-1-[ (2'~cyanobiphenyl-4-yl)methyl]-2-
methylbenzimidazole (305) were formed from 0.187 g of 6-carboxy-
1-[(2'-bipheny1—4-yl)methyl]-2;methylbenzimidazole, 0.160 g of
N,N'-carbonyldiimidazole, 0.135 g of l-butanesulfonamide and
0.150 g of diazabicycloundecene by being purified through
silica-gel column chromatography (eluent: a mixture of
chloroform and methanol at a ratio of 20:1).

Properties of Compound (305): _

'H-NMR(DMSO-d6, 6) : 0.83(3H, t, J=7.4Hz), 1.34(2H, m), 1.60(2H,
m),2.56(3H, s), 3.27(2H, m), 5.62(2H, s), 7.23(2H, d, J=8.2Hz),
7.53-7.57(4H, m), 7.60(1H, d, J=7.8Hz), 7.75(1H, dt, J=1.0 and
7.8Hz), 7.83(1H, dd, J=1.5 and 8.4Hz), 7.92(1H, d), 8.13(1H,
s), 11.92(1H, br s). o '

IR(KBr) : 2223cm™!.
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mp : 115—118°C
' Production of 2-fluoro-4 '-methylb:.phenyl

Thirty milliliters of a 1. G-M—n-butylllthlum hexane
solution and a solution. of 8.33 :g of 4-bromotoluene in 30 ml of
tetrahydrofuran were added in this order to 30 ml of
tetrahydrofuran which had  been cooled to -78°C in a nitrogen
atmosphere, and the mixture was_ then stirred at ,-78°C.'for 1 hour.
A solution containing 6.64 g of zinc chloride which had been
'dehydrated through heat-melting -uxider reduced pressure in 30 ml
of tetrahydrofuran was added thereto at -78°C « and the mixture |
was stirred at room temperature for 1 hour. This solution- wae :
added to a solution of 7.22 g of 2-fluoroiodobenzene and 0.52 g
of tetrakis(trifluorophosphine)palladium (0) in 30 ml of
tetrahydrofuran at room temperature, and the mixed solution was
stirred for 24 hours. The reaction solution was diluted with 300
ml of ethyl aéetate, and the dilute solution was extracted with
- the addition of 10% hydrochloric acid. The organic layer was
washed with a saturated aqueous solution of sodium ehloride,
dried, and then concentrated. The residue was purified through
silica-gel column chromatography (eluent: hexane) to give 6.05 g
of oily 2-fluoro-4'-methylbiphenyl.

| Properties of the compound:

lH-NMR(CDClg, O) : 2.39(3H, s), 7.10-7.30(5H, m), 7.39-7.49(3H,
m)
Production Example 48
Production of 2-f1uoro¥4 ' -bromomethylbiphenyl

A mixture of 8.70 g of 2-fluoro-4'-methylbiphenyl, 8.32 g
of N-bromosuccinimide, 0.10 g of 2,2'-azobisisobutylonitrile and
150 ml of carhen tetrachloride was heat-refluxed for 5 hours.
The reaction solution was washed with water, and the organic
layer was concentrated. = The resulting residue was purified
through -silica-gel column chromatography (eluent: a mixture of
hexane and ethyl acetate at a ratio of 9:1) to obtain crude 2-
fluoro-4'-bromomethylbiphenyl. Further, this compound was
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crystallized from hexane'.to give 4.93 g of 2-fluoro-4'-
bromomethylbiphenyl. | '

Properties of the compound: : _
1H_NMR(CDCl,, &) : 4.55(2H, s), 7.13-7.23(2H, m), 7.33(1H, m),
7.43(1H, m), 7.47(2H, d, J=8.1Hz), 7.54(2H, d, J=8.1Hz)
producti E le 49 _ .
Production of ethyl -3;[Ne[(2‘-fluorobiphenyl—4-yl)methyl]-
acetylamino]-4-nitrobenzoate . :

Ethyl 3- [N-[2'-fluorob1pheny1—4-y1)methyl]acetylam1no]-4-
nitrobenzoate (1.90 g) was formed from 1.54 g of ethyl 3-
acetylamino-4-nitrobenzoate and 2.26 g of 2-fluoro-4'-
bromomethylbiphenyl in the same manner as in Production Example
14. |

Properties of the compound:
1H-NMR(CDCl,, &) : 1.33(3H, t, J=7.1Hz), 1.92(3H, s), 4.36(2H,
m), 4.44(1H, d, J=4.4Hz), 5.32(1H, d, J=4.4Hz), 7.13(1H, m),
7.18-7.22(3H, m), 7.31(1H, m), 7.40(1H, dt, J=1.6 and 7.7Hz),
7.44(2H, d), 7.67(1H, 4, J=1.6Hz), 7.94(1H, d, J=8.4Hz), 8.15(1H,
dd, J=1.8 and 8.4Hz) '
Example 244
Synthesis of 6-ethoxycarbonyl-1-[ (2'~fluorobiphenyl-4-yl)-
methyl]-2-methylbenzimidazole (306)

In the same manner as in Example 24, 1.53 g of 6-
ethoxycarbonyl-1~[ (2'-fluorobiphenyl-4-yl)methyl]-2-methyl-
"benzimidazole (306) were formed from 1.90 g of ethyl 3-[N-[2'-
fluorobiphenyl-4-yl)methyl Jacetylamino]-4-nitrobenzoate.

Properties of Compound (306):
lg-NMR(CDC1l;, 6) : 1.40(3H, t, J=7.1Hz), 2. 62(31-1, 5), 4. 38(2H, q,
J=7.1Hz), 5.43(2H, s), 7.10-7.17(3H, m), 7.19(1H, dt, J=1.0 and
7.5Hz), 7.31(1H, m), 7.38(1H, dt, J=1.8 and 7.8Hz), 7.50(2H, dd),
7.74(1H, 4, J=8.5Hz), 8.00(1H, dd, J=1.4 and 8.4Hz), 8.06(1H, s)
Example 245 .
Synthesis of 6-carboxy-1-[ (2'-fluorobiphenyl-4-yl)methyl]-2-
methylbenzimidazole (307) '

In the same manner as in Example 53, 1.24 g of 6-carboxy-
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' 1-[(2'-fluorobiphenyl-4-yl)methyl]-2-methylbenzimidazole (307)
‘were formed  from 1.50 g of 6-ethoxycarbonyl-1-[(2'-
fluorobiphenyl-4-yl)methyl]-2-methylbenz imidazole. |

Properties of Compound (307): ' o _ _
! §-NMR(DMSO-d6, O ) : 2.59(3H, s), 5.63(2H, s), 7.19(2H, d,

J=8.1Hz), 7.24-7.31(2H, m), 7.39(1B, m), -7.46-7.53(3H, m),
7.62(1H, d, J=8.4Hz), 7.80(1H, dd, J=1.3 and 8.4Hz), 8.10(1H, s)
Synthesis of 6-(l?ethanesulfonylcarbamoyl)-1-[(2'—f1u_oro-
biphenyl-4-yl)methyl]-2-methylbenz imidazble_ (308) | '

~ In the same manner as in Example 98, 0.340 g of 6-(1-
ethanesulfonylcarbamoyl)-1-[(2'=-fluorobiphenyl-4-yl ymethyl]-2-
methylbenzimidazole (308) were formed from 0.455 g of 6-carboxy-

1-[ (2’ ~-fluorobiphenyl-4-yl )methyl ]-2-methylbenz imidazole, 0.409
g of N,N'-carbonyldiimidazole, 0.346 g of l-butanesulfonamide
and 0.384 g of diazabicycloundecene.

Properties of Compound (308): .
'H-NMR(DMSO-d6, 0 ) : 0.84(3H, t, J=7.3Hz), 1.39(1H, m), 1.67(1H,

m), 2.57(3H, s), 3.51(1H, t), 5.60(2H, s), 7.21(2H, d, J=8.0Hz),
7.24-7.30(2H, m), 7.39(1H, m), 7.48(1H, t), 7.52(2H, d, J=8.0Hz),

' 7.66(1H, d, J=8.5Hz), 7.80(1H, d, J=8.5Hz), 8.25(1H, s),
11.93(1H, br s) . |

Production Example 50

 Production of 3-fluoro-4-methylbiphenyl

Thirty milliliters of a 1.6~M-n-butyllithium hexane
solution and a solution of 9.21 g of 4-bromo-2-fluorotoluene in

30 ml of tetrahydrofuran were added in this order to 30 ml of
tetrahydrofuran which had been_' cooled to -78°C in a nitrogen

atmosphere, and the mixture was then stirred at -78°C for 1 hour.
A solution containing 6.64 g of zinc chloride which had been
dehydrated through heat-melting under ‘reduced pressure in 30 ml
of tetrahydrofuran was added thereto at -78°C, and the mixture
was stirred at room temperature for 1 hour. @ The reaction
~ solution was added to a solution _of"6.63 g of iodobenzene and
0.52 g of tetrakis(triphenylphosphine)palladium (0) in 30 ml of
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tettahydrofuran at room temperatuxé,' and the mixed solution was
‘stirred for 24 hours. The reaction solution was diluted with 300
‘ml of ethyl acetate, and the dilute solution was extracted with
the addition of 10% hydrochloric acid. The organic layer was
washed with a saturated aqueous solution of - sodium chloride,
dried, and then concentrated. The residue was purified through
silica-gel column chromatography (eluent: hexane_) to give 6.00 g
of oily 3-fluoro-4-methy1blphenyl. | '

Properties of the compound. . o
! B-NMR(CDC1 ; , O ) : 2.31(3H, 4, g=1. -8Hz), 7.20-7.28(3H, m),
7.34(1H, m), 7. 43(21-1, t), 7. 55(2H, d) ' '
Production Example 51
-Productlon of 4-bromomethy1-3-fluoroblphenyl

_ A mixture of 6.00 g of. 3-fluoro-4-methy1b1pheny1, 5.73 g

of N-bromosuccinimide, 0.075 g of 2,2'-azoblslsobutylonltrlle
“and 120 ml of carbon.tetrachloride ‘was heat-refluxed for 5 hours.
The reaction solution was washed with water, and the organic
layer was concentrated. ‘The resulting residue was purified
. through silica-gel column _chromat_ography (eluent: a mixture of
hexane and ethyl acetate at a ratio of 9:1) to give 8.30 g of
~ oily 4-bromomethyl-3-fluorobiphenyl.

Properties of the compound: :
! H-NMR(CDC1;, O ) : 4.57(2H, s), 7.30(1H, d, J=11.0Hz), 7.34-
7.40(2H, m), 7.45(3H, m), 7.56(2H, d) |
Production of ethyl 3-[N-[ (3~ fluorob1pheny1—4-yl)methyl]-
‘acetylamino]-4-nitrobenzoate

In the same manner as in Productlon Example 14, 2.68 g of
crude ethyl 3-[N-[3-fluorobiphenyl-4-yl)methyl] acetylamino]-4-
nitrobenzoate were obtained from 1.54 g of ethyl 3-acetylamino-
4-nitrobenzoate and 2.26 g of 3-fluoro-4-bromomethylbiphenyl.
Example 247 '
Synthesis of G-ethoxycarbonyl-l [(3-fluoroblpheny1-4-y1 )methyl]-'
B 2-methy1benzm1dazole (309) _
In the same manner as in Example 24, 1.34 g of 6-
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eth0xycarbony1-1-[(3-fluorobiphehy1-4-y1)methyll-z-
methylbenzimidazole (309) were formed from 2.68 g of crude ethyl
3~ [N-[3-f1uorob1phenyl-4-yl)methyl]acetylamlno]-4-n1trobenzoate.

' Propertles of COmpound (309): -
1H-NMR(CDCl;, &) : 1.40(3H, t, J=7.1Hz), 2.65(3H, s), 4.39(2H, q,
J=7.1Hz), 5.46(2H, §), 6.79(1H, t, J=8.0Hz), 7.25(1H, m), 7.34-
7.40(2H, m), 7.41-7.47(2H, m); 7.50-7.54(2H, 'm), 7.74(18H, 4,
J=8.5Hz), 7.99(1H, dd, J=1.5 and 8.4Hz), 8.07(1H, d, J=1.3Hz)
Synthesis  of 6-carboxy-1-[(3-f1uorob1pheny1-4-yl)methyl]-z—_ 
methylbenzlmldazole (310) '
| In the same manner as in Example 53, 1 15 g of 6~carboxy-
1-[ (3~ fluoroblphenyl- -yl)methyl]-2-methy1benzlm1dazole +(310)
were  formed from 1.34 g of G-ethoxycarbonyl 1-[ (3~
fluorobiphenyl-4 -yl)methyl]-2-methy1ben21m1dazole.

Properties of Compound 310: :
| H-NMR(DMSO-d6, & ) : 2.59(3H, s), 5.64(2H, s), 7.03(1H, t,
J=8.0Hz), 7.37(1H, t, J=7.3Hz), 7.42-7.48(3H, m), 7.56-7.68(4H,
m), 7.79(1H, dd, J=1.4 and 8.4Hz), 8.11(1H, s), 12.7(1H, br s)
Synthesis of 6-(1-butanesulfonylcarbamoyl)-1—[(3-f1uorobipheny1—
4-yl)methyl]-2-methylbenzimidazole (311)

In the same manner as in Example 98; 0.236 g of 6-(1~
butanesulfonylcarbamoyl)-14[(3-f1uorobipheny1—4-yl)methyl]-z-
methylbenzimidazole (311) were formed from 0.390 g of 6-carboxy-
1-[ (3-fluorobiphenyl-4-yl)methyl]-2-methylbenzimidazole, 0.351 g
of N,N'-carbonyldiimidazole, 0.297 g of l-butanesulfonamide and

0.329 g of diazabicycloundecene.

 Properties of Compound (311): _
! B-NMR(DMSO-d6, O ) : 0.84(3H, t), 1.38(2H, m), 1.65(2H, m),
2.57(3H, s), 3.48(2H, m), 5.63(2H, s), 6.93(1H, t, J=8.1Hz),
7.37(1H, m), 7.42-7.47(3H, m), 7.60(1H, dd, J=1.7 and 11.8Hz),
7.62-7.68(3H, m), 7.80(1H, dd, J=1.5 and 8.4Hz), 8.21(1H, d,
J=1.3Hz), 11.90(1H, br s). - | -
IR(Nujol) : 168lcm™’
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"mp : 227-230°C :

Example 250 -

Synthesis of 1- (2-chlorobenzyl)-6-[ (2-methoxyethane)su1fonyl-
carbamoyl]-2-methy1benzmu.dazole (312) -

In the same manner as in Example 98, 0. 149 g of '1-(2-
chlorobenzyl )=-6-[(2 -methoxyethane) sulfonylcarbémoyl ]-2-methyl- |
benzimidazole (312) -were formed from O. 300 g of 1- (blphenyl-4-
ylmethyl)-6-carboxy-2-ethylbenzmldazole, 0. 272 g of N,N'-
-carbonyldiimidazole, 0.258 g of (2-ethoxyethane)su1fonam1de and
0.256 g of dlazablcycloundecene. : |
, Properties of Compound (312)
'H-NMR(DMSO-d6, §) : 0.87(3H, t, J=6.9Hz), 1. .30(3H, t, J=8. 0Hz),
 2.89(2H, <q, J=7.6Hz), 3.25-3.35(2H, m), 3.63-3.74(2H, m),
5.59(2H, s), 7.17(2H, d, J=8.1Hz), 7.34(1H, t, J=7.0Hz), 7.44(2H,
t, J=7.6Hz), 7.58-7.68(5H, m), 7. 82(1H, d, J=8.4Hz), 8. 23(1}1, s),
11.88(1H, 8). :
IR(Nujol) : 168lcm™'.
mp : 78-81°C
Example 251 -

Synthesis of 1-(2, 4-d1chlorobenzyl)-2-methyl-6-(l—pentane-
sulfonylcarbamoyl)benzimidazole (313)

In the same manner as in Example 98, 0.196 g of 1;(2,4-
dichlorobenzyl)-2-methyl-6-( 1-pentan‘es‘ulfonylcarbamo_yl )=
benzimidazole (313) were formed from 0.300 g of 6-carboxy-1-
(2, 4-dichlorobenzy1)-2-methylbenzimidazole, 0.323 g of N,N'-
carbonyldiimidazole, 0.301 g of 1-pentanesu1fonam1.de and 0.303 g
of diazabicycloundecene.

Properties of Compound (313): _

! B-NMR(DMSO-d6, & ) : 0.81(3H, t, J=7.3Hz), 1.22-1.30(2H, m),
1.32-1.39(2H, m), 1.64-1.71(2H, m), 2.50(3H, s), 3.50(2H, ¢t,
J=7.8Hz), 5.59(2H, s), 6.45(1H, d, J=8.4Hz), 7.33(1H, dd, J=2.2
and 8.5Hz), 7.69(1H, d, J=8.5Hz), 7.76(1H, 4, J=2. 1Hz), 7. 80(1H,
dd, J=1.6 and 8. 5Hz), 8. 10(1H, ), 11 89(1H, s)

IR(Nujol) s 1682cm™'. |

mp : 213.2-214.6°C
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Example 252
Synthesis ~ of 1-(biphényle4—YImethyl)—2-ethy196-[1-[3—(methyl-
thio)propane]sulfonylcarbamoyl ]benzimidazole (314) ' |

In the same manner as in Example 98, 0.178 g of 1-
(bipheny1-4-y1methy1)—2-ethy1-6-[1-[3-(methy1thio)prdpane]-'
sulfonylcarbamoyl ]benzimidazole (314) were formed from 0.300 g
of 6-carboxy-1-(biphenyl-4-ylmethyl)-2-ethylbenzimidazole, 0.272
g of N,N'-carbonyldiimidazole, 0.285 g of 1-[(3-
methylthio)propane]sulfonamide- and 0.256 g -~ of
diazabicycloundecene. | ' ) o

Properties of Compound (314): -
! B-NMR(DMSO-d6, O ) : 1.30(3H, t, J=7.5Hz), 1.91-1.99(2H, m),
1.97(3H, s), 2.58(2H, t, J=7.2Hz), 2.90(2H, q, J=7.6Hz), 3.55-
3.61(2H, m), 5.60(2H, s), 7.18(2H, d, J=8.2Hz), 7.35(1H, t,
J=7.3Hz), 7.44(2H, t, J=7.5Hz), 7.60-7.66(4H, m), 7.69(1lH, d,
J=8.5Hz), 7.82(1H, dd, J=1.8 and 8.5Hz), 8.24(1H, s), 11.98(1H,
8). : : o _ :
IR(Nujol) : 1671lcm™!.
mp : 89.9-91.2°C
Example 253 _ _
Synthesis of 1-(4-biphenylmethyl)-2-ethyl-6-(l-pentanesulfonyl-
carbamoyl)benzimidazole (315) : |

In the same manner as in Example 98, 0.258 g of ‘1-(4-
biphenylméthyl)-2—ethy1;6-(1-pentanesulfonylcarbamoyl)—
benzimidazole (315) were formed from 0.300 g of 6-carboxy-1-(4-
biphenylmethyl)-2-ethylbenzimidazole, 0.272 g of N,N'-
carbonyldiimidazole, 0.254 g of l-pentanesulfonamide and 0.256 g
of diazabicycloundecene. |

Properties of Compound (315):
! H-NMR(DMSO-d6, & ) : 0.87(3H, t, J=7.2Hz), 1.22-1.39(4H, m),
1.30(3H, t, J=7.5Hz), 1.66-1.73(2H, m), 2.90(2H, q, J=7.4Hz),
3.51(28, t, J=7.742), 5.60(2H, s), 7.18(2H, d, J=8.2Hz), 7.34(1H,
t, J=7.4Hz), 7.44(2H, t, J=7.6Hz), 7.60-7.67(4H, m), 7.71(1H, 4, -
J=8.4Hz), 7.81(1H, dd, J=1.6 and 8.4Hz), 8.27(1H, d, J=1.1Hz),
11.92(1H, 8). - | |
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IR(Nujol) : 1682cm™'.

mp : 175.3-178.4°C

Example 254 :

Synthesis of 6-(1-bﬁtanesulfohylcarbambyl)-1—(2,4-dicyclo—

benzyl)-2-ethylbenzimidazole (316) )

_ In the same manner as'in Example 98, 0.253 g of 6~(1-
butanesulfonylcarbamoyl)-1 (2, 4-d1cyclobenzy1)-2-ethy1-
benzimidazole (316) were formed from 0.300 g of 6-carboxy-1-
(2,4-d1chlorobenzy1)-2-ethy1benzlm1dazole, 0.258 g of N,N'-
carbonyldiimidazole, 0.217 g of l-butanesulfonamide and 0.262 g
of diazabicycloundecene. . '

Properties of Compound (316): _
1H-NMR(DMSO-d6, 0) : 0.85(3H, t, J=7.4Hz), 1. 27(3H, t, J=7.4Hz),
1.35-1.43(2H, m), 1.63-1.70(2H, wm), 2.81(2H, g, J=7.4Hz),
3.51(2H, t, J=7.7Hz), 5.59(2H, s), 6.41(1H, d, J=8.4Hz), 7.32(1H,
dd, J=2.0 and 8.4Hz), 7.73(1H, d, 3=8.4Hz),-7.76(18; d, J=2.0Hz),
7.81(1H, dd, J=1.5 and 8.5Hz), 8.12(1H, d, J=1.6Hz), 11.87(lH,
s). -
IR(Nujol) : 1694cm™’.
mp : 175.7-176.9°C
Example 255
Synthesis of 1- (4-b1pheny1methy1)-2-ethy1-6-[1 -(3-methyl )butane-
sulfonylcarbamoyl]benzlmldazole (317)

In_the same manner as in Example 98, 0.273 g of 1-(4-
biphenylmethyl)-2-ethy1-6-[1-(3—methy1)butanesu1fonyl—
carbamoyl Jbenzimidazole (317) were formed from 0.300 g of 1-(4-
biphenylmethyl)-6-carboxy-2-ethylbenzimidazole, 0.272 g of N,N'-
carbonyldiimidazole, 0.254 g of 1-(3-methyl)butanesulfonamide
and 0.256 g of‘diazabicycloundecene. '

Properties of Compound (317): _
l§-NMR(DMSO-d6, &) : 0.85(6H, d, J=6.5Hz), 1.30(3H, t, J=7.4Hz),
1.55-1.62(2H, m), 1.63-1.70(1H, -m); 2.90(2H, gq, J=7.4Hz),
3.52(2H, t, J=7.9Hz), 5.61(2H, s), 7.19(2H, d, J=8.3Hz), 7.35(1H,
t, J=7.4Hz), 7.44(2H, t, J=7.5Hz), 7.61-7.66(4H, m), 7.71(1H,'d,-
J=8.5Hz), 7.81(1H, dd, J=1.6 and 8.432), 8.27(1H, s), 11.95(1H,
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8). _
IR(Nujol) : 1682cm™!.
mp : 102.8-104.5°C
Example 256 :
Synthesis ofl 1-(2,4-dichlorobenzyl)-5-ethoxycarbonyl~2-methyl-
benzimidazole (318) o |
In the same manner as in Production Example 14, ethyl 4-
[N-(2,4-dichlorobenzyl)acetylamino]-3-nitrobenzoate was formed
from 1.525 g of ethyl 4-acetylamino-3-nitrobenzoate and 1.42 g
of 2,4-dichlorobenzyl chloride. This compound was converted into
1-(2,4-dichlorobenzy1)-5-ethoxycarbony1-2-methylbenzimidazole '
'[(318), 1.476 g] in the same manner as in Example 24 without
being purified. | '
Properties of Compound (318):
lH-NMR(CDC1;, O ) = 1.42(3H, t, J=7.1Hz), 2.57(3H, s), 4.41(2H, q,
J=7.1Hz), 5.38(2H, s); 6.35(1H, d, J=8.4Hz), 7.09(1H, dd, J=2.0
and 8.4Hz), 7.16(1H, d, J=8. 9Hz), 7.49(1H, 4, J=2.0Hz), 7.96(1H,
dd, J=1.5 and 8.5Hz), 8.46(1H, s)
Example 257 _
Synthesis of 5-carboxy-1-(2,4-dichlorobenzyl)~2-methyl-
benzimidazole (319) _
' _ In the same manner as in Example 53, 1.195 g of 5-carboxy-
1-(2,4-dichlorobenzyl)~-2-methylbenzimidazole (319) were formed
from 1.465 g of 1-(2,4-dichlorobenzyl)-5-ethoxycarbonyl-2-
methylbenzimidazole. '
Properties of Compound (319):
! B-NMR(DMSO-d6, &6 ) : 2.48(3H, s), 5.56(2H, s), 6.53(1H, d,
J=8.4Hz), 7.32(1H, dd, J=2.1 and 8.4Hz), 7.44(1H, 4, J=8.4Hz),
7.73(1H, d, J=2.2Hz), 7.78(1H, dd, J=1.5 and 8.4Hz), 8.15(1H, d,
J=1.3Hz)

Example 258 _
Synthesis . of 5-(1-butanesulfonylcarbamoyl)-1-(2,4-dichloro-

benzyl)-2-methylbenzimidazole (320) _ _ _
In the same manner as in Example 98, 0.690 g of 5-(1-
butanesulfonylcarbamoyl)-1-(2,4~-dichlorobenzyl)-2-methyl-



215

benzimidazole (320) were formed from 0.565 g of S-carboxy-1-
(2,4-dichlorobenzyl)-2-methylbenzimidazole, 0.504 g of N,N'-
carbonyldiimidazole, 0.427 g of 1l-butanesulfonamide and 0.473 g
' of diazabicycloundecene. B -

Properties of Compound (320):

'§-NMR(DMSO-d6, &) : 0.87(3H, t, J=7.3Hz), 1.41(2H, m), 1.68(2H,
m), 2.49(3H, s), 3.52(2H, m), 5.58(2H, s), 6.53(1H, d, J=8.4Hz),
7.33(1H, dd, J=2.1 and 8.4Hz), 7.50(1H, 4, J=8.5Hz), 7.73(1H, d,
J=2.1Hz), 7.78(1H, d4d, J=1.5 and 8.5Hz), 8.24(1H, s), 11.97(1H,
br s). ' : | "

IR(Nujol) : 1674cm™!.

mp : 135.4-139.2°C

Example 259

Synthesis of  1-(4-biphenylmethyl)-5-ethoxycarbonyl-2-ethyl-
benzimidazole (321) _

In the same manner as in Production Example 14, ethyl 4-
[N-( 4-bi’pheny1methy1 )propionjrlamino] -3-nitrobenzoate was formed
from 1.50 g of 4-propi.onylamino—3-nitrobenzoate and 1.67 g of 4-
bromomethylbiphenyl. This compound was converted into 1-(4-
biphenylmethyl)-5-ethoxycarbonyl-2-ethylbenzimidazole 1(321), -
1.23 g] in the same manner as in Example 24 without being
purified.

Properties of Compound (321): :
'H-NMR(CDClg, &) : 1.40(3H, t, J=7.1Hz), 1.45(3H, t, J=7.6Hz),
2.90(2H, q, J=7.6Hz), 4.39(2H, g, J=7.1Hz), 5.40(2H, s), 7.09(2H,
d, J=8.2Hz), 7.27(1H, d, J=8.8Hz), 7.34(1H, m), 7.42(2H, t),
7.55-7.51(4H, m), 7.97(1H, c'ld., J=1.5 and 8.4Hz), 8.52(1H, d,
J=1.2Hz2) '

Example 260
Synthesis of 1-(4-biphenylmethyl)-5-carboxy-2-ethylbenz imidazole
(322) | | -

In the same manner as in Example 53, 0.870 g of 1-(4--
_biphenylmethyl)-5-ca1_'boxy-2-ethylbenzimidazole (322) were formed
from 1.00 g - of 1-(44biphenylmethy1)-5-ethoxycarbonyl-2-
ethylbenzimidazole. :
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Properties of Compound (322): .
!H-NMR(DMSO-d6, 6 ) : 1.30(3H, t, J=7.4Hz), 2.90(2H, g, J=7.4Hz),
5.57(2H, s), 7.17(2H, d, J=8.3Hz), 7.33(1H, m), 7.42(2H, t),
~ 7.63-7.57(5H, m), 7.81(1H, dd, J=1.6 and 8.6Hz), 8.18(1H, d,
J=1.3Hz), 12.67(1H, br s) | | | '
Synthesis of 1-(4-bipheny1methy1)-5-(1;butanesulfohylcarbamoyl)-
2-ethylbenzimidazole (323) - o _

In the same manner as in Example 98, 0.305 g'of 1-(4-
biphenylmethyl)-5- -(1-butanesulfonylcarbamoyl)-2-ethyl- _
benzimidazole (323) were formed from 0.400 g of 1-(4-
biphenylmethyl)-5-carboxy-2-ethylbenzimidazole, 0.364 g of N,N'-
carbonyldiimidazole, 0.308 g of l-butanesulfonamide and 0.342 g
of diazabicycloundecene.

Properties of Compound (323):
l§-NMR(DMSO-d6, ) : 0.86(3H, t, J=7.4Hz), 1.30(3H, t, J=7.5Hz),
1.41(28, m), 1.68(2H, m), 2.91(2H, g, J=7.4Hz), 3.52(2H, m),
5.59(2H, s), 7.16(2H, d, J=8.2Hz), 7.34(1H, t, J=7.4Hz), 7.43(2H,
t), 7.59-7.65(5H, m), 7.80(1H, dd, J=1.6 and 8.6Hz), 8.24(1H, d,
J=1.6Hz), 11.97(1H, br s).

IR(Nujol) : 1682cnr1.

mp ¢ 142.9-144.4°C

Example 262 _

8ynthesis of 1-(4-biphény1methyl)—2-ethy1-6-(2-methoxyethane-
sulfonylcarbamoyl)benzimidazole (324) ' |

In the same manner as in Example 98, 0.487 g of 1-(4-
biphenylmethyl)-2-ethyl-6-(2-methoxyethanesulfonylcarbamoyl)- |
benzimidazole (324) were formed from 0.513 g of benzimidazole, .
0.464 g of N,N'-carbonyldiimidazole, 0.420 g of 2-
methoxyethanesulfonamide and 0.438 g of diazabicycloundecene. '

Properties of Compound (324): |
'H-NMR(DMSO-d6, &) : 1.30(3H, t, J=7.5Hz), 2.90(2H, q, J=7.4Hz),
3.13(3H, s), 3.70-3.77(4H, m), 5.60(2H, s) 7.18(2H, 4, J=8.2Hz),
7.35(1H, t, J=7.1Hz), 7.44(2H, t, J=7.5Hz), 7.60-7.67(4H, m),
| 7.70(1H, d, J=8.5Hz), 7.80(1H, dd, J=7.4 and 1.3Hz), 8.25(1H, s),
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11.97(1H, s).

IR(Nujol) : 1684cm™!.

mp : 94.6-97.2°C "

Example 263

Synthesis of 6-ethoxycarbony1 -2-ethyl-1-[4- (4 ~fluoro-
benzyloxy)benzyl ]benzimidazole (325) ; _

A mixture of 0.534 g of ethyl 4-propionylamino-3-
aminobenzoate,'0.374 g of potassium carbonate, 0.800 g of 4-(4-
fluorobenzyloxy)benzyl bromide, 5 ml of ethyl acetate and 3 ml
of water was stirred at 75%3_for_16'hours. The organic layer was’
concentrated, and ethanol and 0.46 g of 36% hydrochloric acid
were added to the residue. The mixture was stirred for 2 hours
while being heat—refluxed.'_The reaction mixture was neutralized
with potassium carbonate, and the solvent was then concentrated
under reduced pressure. The residue was extracted with ethyl
acetate and with water. The organic layer was concentrated under
.reduced pressure, and was purified through siliéa-gel column
chromatography (eluent: a mixture of hexane and ethyl acetate at
‘a ratio of 1:1) to give 0.228 g of 6-ethoxycarbony1—2-ethyl-l—_
[4-(4- fluorobenzyloxy)benzyl]benzlmldazole (325).

Properties of Compound (325): _
lg-NMR(CDCl,, 0 ) : 1.40(3H, t, J=7.1Hz), 1.42(3H, t, J=7.5Hz),
2.86(2H, q, J=7.5Hz), 4.38(2H, q, J=7.1Hz), 4.97(2H, s), 5.32(2H,
s), 6.88(2H, d, J=8.7Hz), 6.98(2H, d, J=8.7Hz), 7.05(2H, t,
J=8.7Hz), 7.37(2H, m), 7.76(2H, d, J=8.4Hz), 7.98(1H, dd, J=1.5
‘and 8.5Hz), 8.02(1H, s) ' '

Example 264 |
Synthesis of 6-carboxy-2-ethyl -1- [4 (4-f1uorobenzyloxy)-
benzyllbenzimidazole (326)

In the same manner as in Example 53, 0.175 g of 6-carboxy-
2;ethyl-1—[4-(4—fluorobenzyloxy)bénzyl]benzimidazole (326) were
formed from 0.225 g of 6-ethoxycarbonyl-2-ethyl-1-[4-(4-
fluorobenzyloxy)benzyl]benzimidazole;

~ Properties of Compound (326):
1H-m»m(lmso-ds, &) : 1.28(3H, t, J=7.4Hz), 2. 89(2H, q, g=7. 4Hz),
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5.01(2H, s8), 5.47(2H, s), 6.95(2H, d), 7.03(2H, d), 7.18(2H, t),
7.45(2H, m), 7.62(1H, 4, J=8.4Hz), 7.77(18H, d, J=8.4Hz), 8.05(1H,
Example 265 : - :
Synthesis = of 6-(1-butanesulfonylcarbamoyl)-2-ethy1-1 [4-(4-.
fluorobenzyloxy)benzyl]benzlmldazole ammonium salt (327)

In the same manner as in Example 98, oily 6-(1-
butanesulfonylcarbamoyl)-2-ethyl-1-[4-(4~-fluorobenzyloxy)-
benzyl]benzimidazole was obtained from 0.171 g of 6-carboxy-2-
ethyl-l-[4—(4-f1uorobenzyloxy)benzy1]benzimidazolé,. 0.137 g of
_N,N'-carbonyldiimidazole;_0.116 g of butanesulfonamide and 0.129
g of diazabicycloundecene. This compound was dissolved in ethyl
acetate, and aqueous ammonia -was added therefo. The solid
material-precipitated was separated through:filtration, and was
dried to give 0.140 g of 6-(1-butanesulfonylcarbamoyl)-2-ethyl-
1-[4-(4- fluorobenzyloxy)benzyl]benzlmldazole ammonlum salt (327).

Properties of Compound (327):
! H_NMR(DMSO-d6, 6 ) : 0.83(3H, t), 1.25(38,' t), 1.35(2H,
m),1.61(2H, m), 2.84(2H, q), 3.27(2H, m), 5.01(2H, s), 5.42(2H,
s), 6.95(2H, d, J=7.8Hz), 7.02(2H, d, J=7.8Hz), 7.17(2H, t),
7.44(2H, m), 7.57(1H, d, J=8.1Hz), 7.82(1H, d, J=8.1Hz), 8.12(1H,
S). _ | o
IR(Nujol) : 16l4cm™’.
mp : 105-115°C
Example 266 : :
Synthesis of 1-[4-(3, 4—d1chlorobenzyloxy)benzyl]-6-ethoxy-
carbonyl-2-ethylbenzimidazole (328)

In the same manner as in Example 263, 2. 01 g of 1 -[4-(3,4-

dlchlorobenzyloxy)benzyl] 6—ethoxycarbony1- -ethylbenzxmldazole

| (328) were formed from 1.81 g of ethyl 4-propionylamino-3-
aminobenzoate and 3.18 g of 4-(3,4-dichlorobenzyloxy)benzyl
bromide. '

Properties of Compound (328):
|H-NMR(CDCl,, ) : 1.40(3H, t, J=7.1Hz), 1.42(3H, t, J=7.5Hz),
2.86(2H, q, J=7.5Hz), 4.38(2H, q, J=7.1Hz), 4.97(2H, s), 5.33(2H,
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 s), 6.87(2H, m), 6.98(2H, m), 7.22(1H, dd, J=2.0 and 8.3Hz),
7.44(18, 4, J=8.3Hz), 7. 50(1H,-d, J=2. Onz), 7.76(1H, 4, J=8.6Hz),
' 7.97(18H, dd, J—1 6 and 8. 6Hz), 8. 02(13, d, J—1 3Hz)
g le 267 _ . .
Synthesis of 6—carboxy-1 [4 (3 4-d1chlorobenzyloxy)benzyl]-2-
ethylbenzlmldazole (329) - S o _
In the same manner as in Example 53, 1. 82 g of 6-carboxy- .
1-[4—(3 4-dlchlorobenzyloxy)benzyl]-2-ethy1benzlm1dazole (329)
- were formed from 2.01 g of 6-ethoxycarbonyl-2-ethyl-l-[4 (4~
fluorobenzyloxy)benzyl]benz1m1dazole. -
Properties of Compound (329)__ - _
! g-NMR(DMSO-d6, & ) : 1.28(3H, t), 2.88(2H, gq), 5.05(2H, s),
5.47(2H, s), 6.96(2H, d), 7.04(2H, d), 7.39(1H, m), 7.68-7.59(3H,
m), 7.78(1H, d, J=8.4Hz), 8.06(1H, s) |
Example 268 :
Synthesis of 6-(l-butanesulfonylcarbamoyl)-1-[4-(3, 4-dichloro-
benzyloxy)benzyl] -2-ethylbenzimidazole ammonium salt (330)

011y - 6-(1-butanesulfonylcarbamoyl)-1 [4-(3,4-dichloro-
benzyloxy)benzyl]-2-ethylbenzimidazole was obtained from 0.500 g
of 6-carboxy-1-[4-(3,4-dichlorobenzyloxy)benzyl]-2-ethyl- .

benzimidazole, 0.356 g of N,N'-carbonyldiimidazole, 0.301 g of
butanesulfonamide and 0.334 g of diazabicycloundeéene in the
same manner as in Example 98. This compound was dissolved in
‘ethyl acetate, and aqueoﬁs ammonia was added thereto. The solid
material precipitated was separated through filttation, and was
dried to give 0.51 g of 6-(l-butanesulfonylcarbamoyl)-1-[4-(3,4=-
dichlorobenzyloxy)benzyl]—2-ethYlbenzimidazble - ammonium  salt
(330). | |

| Properties of Compound (330)

l§-NMR(DMSO-d6, &) : 0.82(3H, t, J=7. 3Hz),_1 26(3H, t, J=1. 4Hz),
1.31(2H, m), 1.54(2H, m), 2.84(2H, q, J=7.4Hz), 3.07(2H, m),
5.05(2H, s), 5.41(2H, s), 6.95(2H, d, ‘J=8.7Hz), 7.00(2H, 4,
J=8.7Hz), 7.41(1H, d,'J=8 2Hz), 7-46(13, d, J=8. 4Hz), 7.62(1H, d,
~J=8.2Hz), 7.68(1H, s), 7.81(1H, d, J=8.4Hz), 7. 97(13, s).
f-IR(Nujol) : 1540cm™!.
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mp : 99.5-101.5°C
Synthesis of 1—(4-bipheny1methyl)—6-(n;butylcarbamoyl)-2-ethy1-
benzimidazole (331) _ ' _ _

In the same manner as in Example 15, 0.295 g of 1-(4-
biphenylmethyl)-6-(n-butylcarbamoyl)-2-ethylbenzimidazole (331)
were formed from 0.400 g of 1-(4-biphenylmethyl)-6-
chlorocarbonyl-2-ethylbenzimidazole hydrochloride, 0.233 g of n-
butylamine and 0.215 g of triethylamine. -

Properties of Compound (331): . _
| B-NMR(DMSO-d6, &) : 0.95(3H, t, J=7.3Hz), 1.37-1.48(2H, m),
1.45(3H, t, J=7.4Hz), 1.57-1.63(2H, m), '-2;90(23, q, J=7.5Hz),
3.46(2H, q, J=7.1Hz), 5.42(2H, s), 6.16(1H, br s), 7.10(2H, d,
J=8.1Hz), 7.34(1H, t, J=7.5Hz), 7.42(2H, t, J=7.5Hz), 7.48-
7.57(5H, m), 7.87(1H, d, J=8.4Hz), 7.91(1H, s).

IR(Nujol) : 1621lcm™!. | '

mp : 170.5-173.0°C

E le 270 _ . .
Synthesis of 1- (4-biphenylmethyl)-2-ethyl-6-(thiazol-2-yl-
carbamoyl )benzimidazole (332)

In the same manner as-ih Example 15, 0.179 g of 1-(4-
biphenylmethyl)—2-ethy156-(thiazol-z-ylcarbamoyl)benzimidazole
(332) were obtained from 0.400 g of 1-(4-biphenylmethyl)-6-
chlorocarbonyl-2-ethylbenzimidazole hydrochloride, 0.318 g of 2-
aminothiazole and 0.215 g of triethylamine. - |

Properties of Compound (332): _
|H-NMR(DMSO-d6, O) : 1.48(3H, t, J=7.5Hz), 2.95(2H, g, J=7.5Hz),
5.41(2H, s), 6.94(1H, d, J=3.6Hz), 7.06(2H, d, J=8.1Hz), 7.26(1H,
d, J=3.6Hz), 7.32(1H, t, J=7.4Hz), 7.39(2H, t, J=7.3Hz), 7.47-
7.51(4H, m), 7.87(2H, s), 8.03(1H, s), 11.15(1H, s).
IR(Nujol) : 1652cm™’. |
mp : 225.5-227.7°C
Example 271 . : _ :
Synthesis of 1-(4-biphenylﬁethyl)-2—ethy1-6—(2-pyfidyl¥ |
carbamoyl )benzimidazole (333)
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In the same manner as in Example 98, .0.116 g of 1-(4-
biphenylmethyl)-2-ethyl-6-( 2-pyridylcarbamoyl)benzimidazole
(333) were formed from 0.300 g of 1- (4-blpheny1methy1)-6-
carboxy-2-ethylbenzimidazole, 0.272 g of N,N'-
‘carbonyldiimidazole, 0.158 g of 2-aminopyridine and 0.256 g of
dlazablcycloundecene. . |

Properties of Compound (333) 3
'H-NMR(CDCl,, O ) : 1.47(3H, t, J=7.6Hz), 2. 93(23, q, J=7. 4Hz),
5.45(2H, s), 7.06(1H, dd, J=7.4 and 4.9Hz), 7.10(2H, d, J=8. 1Hz),
7.34(1H, t, J=7.4Hz), 7.42(2H, t, J=7.6Hz), 7.50-7.55(4H, m),
7.75(1H, t, J=7.9Hz), 7.79(1H, d, J=8.4Hz), 7.86(1H, d, J=8.4Hz),
7.98(1H, s), 8.30(1H, d, J=6.2Hz), 8.38(1H, d, J=8.4Hz),
8.62(1H,s).
IR(Nujol) : 166lcm™ .
mp : 160.9-164.5°C
Example 272
Synthesis of 6-(n-butylcarbamoyl)-1-(2,4-dichlorobenzyl)-2-
methyl-benzimidazole (334) |

In the same manner as in Example 15, 0.156 g of 6-(n-
buty]_.carbamoyl )=1-(2,4-dichlorobenzyl)-2-methylbenzimidazole
(334) were formed from 0.300 g of 6-chlorocarbonyl-1-(2,4-
dichlorobenzyl)-2-ethylbenzimidazole hydrochloride, 0.181 g of
triethylamine and 0.196 g of n-butylamine.

_ Propefties of Compound (334):

'H-NMR(CDCl;, &) =-o.96(3ﬁ, t, J=7.3Hz), 1.37-1.43(2H, m), 1.55-
1.62(2H, m), 2.56(3H, s), 3.46(2H, g, J=7.0Hz), 5.40(2H, s),
6.15(1H, br s), 6.32(1H, d, J=8.5Hz), 7.07(1H, d, J=8.4Hz),
7.48(1H, d, J=2.0Hz), 7.55(1H, d, J=8.4Hz), 7.74(1H, d, J=8.4Hz),
7.79(1H,s). -
IR(Nujol) : 1636cm™!.
mp : 146.6-147.5C
Production of ethyl 3-[sec-(2,4 -dichlorophenetyl)amino]-4-
nitrobenzoate :

A solution of 0.877 g of 3-fluoro-4-nitrobenzoic acid and
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2.25 g of sec-(2 4-d1chlorophenety1)am1.ne in 5ml of toluene was
heat-refluxed for 15 hours. After the solvent was distilled off,
the residue was purified through  silica-gel column
chromatography to obtain crude 3-[sec-(2,4-dichloro-
phenetyl)am1no]-4-n.1trobenzoic acid. To this compound were added
80 ml of ethanol and 3.0 g of 97% sulfuric acid, and the mixture
was heat-refluxed for 4.5 hours. After ethanol was distilled off
under reduced pressure, the residue was = extracted with
chloroform and with a saturated aqueous solution of sodium
hydrogencarbonate. The organic layer was dried, and was then
concentrated under reduced pressure. The residue was purified
through silica-gel column chromatography (eluent: a mixture of
hexane and ethjl_ acetate at a ratio of 2:1) to give 1.16 g of
ethyl 3-[sec-(2,4-dichlorophenetyl)amino] -4-nitrobenzoate.

Properties of the compound: |
1H-NMR(CDC1 3, 6)'= 1.35(3H, t, J=7.1Hz), 1.64(3H, d, J=6.6Hz),
4.30(2H, q, J=7.1Hz), 5.16(1H, m), 7.18-7.31(4H, m), 7.43(1H, d,
J=2.0Hz), 8.21(1H, d, J=8.8Hz), 8.34(1H, 4, J=5HZ)
production F le 54 : _
Production of ethyl 4-amino-3-[sec-(2,4~-dichlorophenetyl)-
amino ]benzoate ' |

A mixture of 1.14 g of ethyl 3-[sec-(2,4-
dichlorophenetyl)amino]-4-nitrobenzoate, 1.60 g of reduced iron,
10 ml of ethanol and 5 ml of acetic acid was heat-refluxed for 3
hours. The solid material was separated through filtration, and
the filtrate was concentrated. The residue was extracted with
chloroform and with 10% hydrochloric acid. The organic layer was
washed with a saturated  agqueous solution of sodium
hydrogencarbonate, and the solvent was distilled off under
reduced pressure. The residue was purified through silica-gel
column chromatography (eluent- a mixture of hexane and ethyl
acetate at a ratio of 2:1) to gJ.ve 0.920 g of ethyl 4-amino-3-
[sec~(2,4-dichlorophenetyl )amino]benzoate.

Properties of the conipound:
'H-NMR(CDCls;, 6) : 1.31(3H, t, J=7.1Hz), 1.52(3H, d, J=6.7Hz),
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3.56(13} br s), 3.79(2H, br s), 4.23(2H, q, J=7.1Hz), 4.96(1H, q,
J=6.7Hz), 6.68(1H, d, J=8.0Hz), 7.03(1H, d, J=1.7Hz), 7.15(1H,
dd, J=2.1 and 8.4Hz), 7.35(1H, d, J=8.4Hz), 7.39-7.43(2H, m)
Example 273 ' - _ _

Synthesis of 1-[sec-(2,4~dichlorophenety1)]-6-ethoxycarbony1-2-
methylbenzimidazole (335) | _

Acetyl chloride (0;243 g) was added dropwise' to a
solution _ of 0.900 g ' of ethyl 4-amino-3-[sec-2,4-
dichlophenetyl)amino]benzoate in 2.0 ml of pyridine at room
temperature. _Further, the mixture was stirred at room
temperature for 1 hour, and 'the' reaction mixture was then
extracted with the addition of ethyl acetate and excess 10%
hydrochloric acid. The organic layer was washed with a saturated
aqueous solution of sodium hydrogencarbonate, and the solvent
was distilled off under reduced pressure to obtain crude ethyl
4—4-acetylamin053-[sec-(2,4-dichlorophenetyl)amino]henzoate.
This crude product was immediately dissolved in 20 ml of ethanol,
and 0.4 ml of 36% hydrochloric acid were added to the solution.
The mixture was heat-refluxed for 2 hours. ' The reaction solution
was neutralized with sodium hydrogencarbonate, and the solvent
was distilled off under reduced pressure. The residue was
extracted with ethyl acetate and with water. The organic 1ayer
‘'was concentrated, and the residue was purified through silica-
gel column chromatography (eluent: a mixture of ethyl acetate
 and methanol at a ratio of 20:1) to give 0;700'9 of 1-[se¢—(2,4-
dichlorophenetyl) ]-6-ethoxycarbonyl-2-methylbenzimidazole (335).

Properties of Compound (335): |
'H-NMR(CDCl,;, 6 ) : 1.38(3H, t, J=7.2Hz), 2.01(3H, 4, J=7.2Hz),
2.63(3H, s), 4.29-4.40(2H, m), 5.89(1H, q, J=7.2Hz), 7.37(1H, dd,
J=2.2 and 8.4Hz), 7.40(1H, d, J=2.0Hz), 7.52(1H} d, J=8.4Hz),
7.67(1H, d, J=8.4Hz), 7.86(1H, s), 7.91(1H, dd, J=1.4 and 8.4Hz)
Example 274 : ' :
Synthesis of 6-carboxy-1—[sec-(2,4—dichlorophenetyl)]-2-me£hy1-
‘benzimidazole (336) - '

In the same manner as in Example 53, 0.447 g of 6-carboxy-
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_1-[sec-(2,4-dichlorophenety1)j-2—methy1benzimidazole {336) were
formed from 0.6900 g of 1-[sec-(2, 4-d1chlorophenety1)]-6-
 ethoxycarbonyl-2 -methylbenzxmldazole.

Properties of Compound (336): '

'IH-NMR(DMso-dG, ) : 1.88(3H, d, J=6. an), 2.57(3H, s8), 6 01(1H, -
q), 7.55(1H, d), 7. 60-7. 67(3H, m), 7.71(1H, d4), 7.89(1H, d),
12.65(1H, br s) 3

Synthesis of 6-(1-butanesulfonylcarbamoyl)—1-[seb-(2,4-dichloro-
phenetyl) ]-2-methylbenzimidazole (337) | | o

In the same manner r as in Example 98, 6-(1-
butanesulfonylcarbamoyl)-1-[sec-(2,4-dichlorophenetyl)]-2-
methylbenzimidazole (336) was formed from 0.433 g of 6-carboxy-
1-[sec-(2,4~-dichlorophenetyl) ]-2-methylbenzimidazole, 0.412 .g of
N,N'-carbonyldiimidazole, 0.348 g of butanesulfonamide and 0.386
g of diazabicycloundecene.

_ Properties of Compound (337)

lH-NMR(DMSO-dG, ) : 0.84(3H, t, J=7.3Hz), 1.34(2H, m), 1.57(2H,
m), 1.89(3H, d, J=7.0Hz), 2.49(3H, s), 3.07(2H, m), 5.954(1H, g,
J=7.0Hz), 7.41(1H, d, J=8.7Hz), 7.56(1H, dd, J=2.1 and 8.5Hz),
7.61(1H, d, J=2.1Hz), 7.74-7.79(3H, m)

Example 276 , :

Synthesis of 1-(4-biphenylmethyl)-2-ethyl-6~(phenylcarbamoyl)-
benzimidazole (338)

In the same manner as in Example. 15, 0.195 g of 1-(4-'
~biphenylmethy1)-2-ethy1 -6-(phenylcarbamoyl )benzimidazole (338)
were formed from 0.300 g .of 1-(4-biphenylmethyl)-6-
chlorocarbonyl-z-ethylbenzimidazole hydrochloride, 0.243 g of
triethylamine and 0.224 g of aniline.

Properties of Compound (338):

'H-NMR(CDC1;, 6) : 1.47(3H, t,'J=7;snz),'2,93(2H, q, J=7.5Hz),
5.44(2H, s);, 7.11(2H, d, J=8.2Hz), 7.14(1H, t, J=7.4Hz), 7.32-
7.38(3H, m), 7.42(2H, t, J=7.4Hz), 7.51-7.54(4H, m), 7.63(2H, d,
J=7.8Hz), 7.69(1H, dd, J=8.4 and 1.6Hz), 7.84(1H, d, J=8.4Hz),
7.88(1H, br s), 7.97(1H,d,J=1.5Hz). '
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IR(Nujol) : 1647cm ‘. .

“mp : 171.7-172.1°C

Example 277

Synthesis of 1- (4-b1pheny1methy1)-2-ethy1-6-(1 3, 4-th1ad:|.azol-2-
ylcarbamoyl)benz imidazole (33 9 ) -

In the same manner as in Example 98, 0.234 g of 1-(4-
biphenylmethyl)-2-ethyl-6-(1,3, 4;thiédiazol-2-y1carbamoy1 )~
benzimidazole (339) were formed from 0.300 g of 1-(4-
blphenylmethyl)-6-carboxy-2-ethy1benz1m1dazole ¢ 0.272 g of N,N'-
carbonyldiimidazole, 0.170 g of 2-anu.no-1 3,4-thiadiazole and
0.256 g of dlazablcycloundecene.

" Properties of Compound . (339): o
'H-NMR(CDCl,, 8 ) : 1.45(3H, t, J=7.5Hz), 2.90(2H, q, J=7.5Hz),
5.53(2H,s), 7.07(2H, d, J=8.3Hz), 7.33(1H, t, J=7.5Hz), 7.40(2H,
t, J=7.3Hz), 7.52(4H, d, J=8.2Hz), 7.89(1H, d, J=8.5Hz), 8.08(1H,
dd, J=8.5 and 1.6Hz), 8.34(1H, d, J=1.2Bz), 7.60(lH, s8),
12.26(1H, s). | | - R |
IR(Nujol) : 1654cm™!.
mp : 230.1-233.4°C
Example 278
Synthesis of 1-(4-biphenylmethyl)- 2-ethy1-6-(tetrazol-5-
ylcarbamoyl )benzimidazole (340)
| In the same manner as in Example 98, 0.135 g of 1-(4-
biphenylmethyl)-2-ethy1-6-(tetrazol-5-y1carbamoyl)benzimidazole
(340) were formed from 0.300 g of 1-(4-biphenylmethyl)-6-
carboxy-z-ethylbenzimidazole, . 0.272 g of N,N'-carbonyl-
diimidazole, 0.143 g of 5-aminotetrazole and 0.256 g of
diazabicycloundecene. .

Properties of Compound (340) o _
'H-NMR(DMSO-d6, S ) : 1.32(3H, t, J=7.5Hz), 2.93(2H, q, J=7.5Hz),
5.61(2H, s), 7.23(2H, d, J=8.1Hz), 7.34(1H, t, J=7.4Hz), 7.44(2H,
t, J=7.6Hz), 7.60-7.67(4H, m), 7.76(1H, d, J=8.5Hz), 7.98(1H, d,
J=8.6Hz), 8.46(1H, s), 12.30(1H, s), 15.95(1H, s). |
' IR(Nujol) : 1667cm .
mp : 273.1-276.0°C
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Example 279- : : : :
‘Synthesis of 1 (4-b1phenylmethyl)-2-ethy1-6-(1 3, 4-tr1azol 3-
ylcarbamoyl)benzlmldazole (341)
_ In the same manner as in Example 98, 0.224 g of 1-(4-
blphenylmethyl)-2-ethyl-6-(1 3 4—tr1azol—3-ylcarbamoy1)-
benzimidazole (341) were formed from 0.300. g of 1-(4-'
biphenylmethyl)- 6-carboxy-2-ethylbenznmldazole, 0.272 g of N,N'-~
carbonyldllmldazole, 0.141 g of 3-amino-1,3,4-triazole and 0.256
g of diazabicycloundecene.

- Properties of Compound (341). _
lH-NMR(DMSO-d6, 6 ) : 1.33(3H, t, J=7.4Hz), 2. 93(211, q, 3=7. 4Rz),
5.63(2H, s), 7.17(2H, d, J=8. 3Hz),.7 35(1H, t, J=7.4Hz), 7.44(2H,
t, J=7.5Hz), 7.60-7.65(4H, m), 7.78(1H, d, J=7.4Hz), 7.83(1H, dd,
J=8.4 and 1.5Hz), 8.17(1H, s), 8.77(2H, s), 12. 04(1H, s).
IR(Nujol) : 1675cm™'.
. mp @ 263,4-266.2ﬂ3
Example 280 S
Synthesis of 1-(4-biphenylmethyl)-2-ethyl-6-(1,3,4-triazol-2-
ylcarbamoyl )benzimidazole (342) _ -

' In the same manner as in Example 98, 0.215 g of 1-(4-
| biphenylmethyl)-2-ethyl-6-(1,3,4~triazol-2~ylcarbamoyl)- '
benzimidazole (342) - were _formed from 0.300 g ‘of 1-(4-
biphenylmethyl)-6-carboxy-2-ethylbenzimidazole, 0.272 g of N,N'-
carbonyldiimidazole, 0.141 g of 2-amino-1,3,4-triazole and 0.256
g of diazabicycloundecene. ) 2

' Properties of Compound (342)

'H-NMR(DMSO-d6, &) : 1.31(3H, t, J=7.4Hz), 2. 92(2H, q, J=7.4Hz),
5.60(2H, s), 7.23(28, d, J=7.8Hz), 7.34(1H, t, J=7.2Hz), 7.44(2H,
't, J=7.6Hz), 7.60-7.66(4H, m), 7.72(1H, d, J=8.3Hz), 7.78(1H, s),
7.95(1H; d, J=8.3Hz), 8.43(1H, s), 11.85(1H, s), 13.57(1H, s).
IR(Nujol) : 1659cm™!. ' | '
mp : 306.0°C(decomp.)

Example 281 _ -

'8ynthesis of - 1- (4-b1phenylmethy1)-2—ethy1 6 (3—pyr1dyl—
carbamoyl)benzlmldazole (343)
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In the same manner as in Example 98, 0.229 g of 1-(4-
blphenylmethyl)-2-ethy1-6-(3-pyr1dy1carbamoy1)benzlmldazole
(343) were formed from 0.300 g of 1-(4-biphenylmethyl)-6-
carboxy-z-ethylbenzlmidazoie, 0.272 g of N,N'-
carbonyldiimidazole, 0.158 g ‘of 3-am1nopyr1d1ne and 0. 256 g of
diazabicycloundecene.

Properties of COmpound (343)-

!H-NMR(CDCl,, O) : 1. 47(33, t, J=7.6Hz), 2.93(2H, g, J=1. 4Hz),
5.45(28, 's), 7.10(2H, d, J=8.1Hz), 7.29-7.36(2H, m), 7.42(2H, t,
J=7.4Hz), 7.53(4H, d, J=8.0Hz), 7.71(1H, d, J=8.5Hz), 7.86(1H, d,
J=8.4Hz), 7.97(1H, s), 7.98(1H, s), 8. 27(18, 4, J=8.48Hz),
8.38(1H, d, J=4.7Hz), 8. 68(13, d, J=2. 5Hz)

IR(Nujol) : 1644cm™!.

mp 'z 124.4-125.6°C

Example 282 .

Synthesis of 1-(2,4~-dichlorobenzyl)-2-methyl-6-(2-pyridyl-
'carbamoyl)benzimidazole (344) : _ | '

In the same manner as in Example 98, 0.152'g.of 1-(2,4-
dichlorobenzyl)-2-methy1-6-(2—pyfidylcarbamoy1)benzimidazole
(344) were formed from 0.300 g of 6-carboxy-1-(2,4-
dichlorobenzyl)-2-methylbenzimidazole, 0.290 g of N,N'-
carbonyldiimidazble, 0.168 g of 2-aminopyridine and 0.273 g of
diazabicycloundecene. ' '

Propertles of cOmpound (344): _ o
! B-NMR(CDC1 ; , 6 ) : 2.59(3H, s), 5.43(2H, s), 6.33(1H, d,
J=8.4Hz), 7.06-7.10(2H, m), 7.50(1H, d, J=2.1Hz), 7.77(1H, dt,
J=7.8 and 1.9Hz), 7.83(2H, s8), 7.88(1H, s), 8.30(1H, d, J=3.7Hz),
8.39(1H, d, J=8.3Hz), 8.78(1H, s).

IR(Nujol) : 1666cm™ .

mp : 157.4-159.2°C

Example 283

.Synthesis of 1- (4-blpheny1methyl)—2-ethy1 -6- (4-pyr1dyl-
carbamoyl )benzimidazole (345) _

In the same manner as in Example 98, 0.153 g of 1-(4-
biphenylmethyl)-2-ethyl-6-(4-pyridylcarbamoyl)benzimidazole
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(345) were formed from 0.300 g of 1-(4-biphenylmethyl)-6-
carboxy-2-ethylbenzimidazole, 0.272 g - of  N,N'-
carbonyldiimidazole, 0.158 g of 4-am1nopyr1d1ne and 0.256 g of
dlazablcycloundecene. -

_Properties of Compound (345).
'g-NMR(CDCl,, &) : 1.48(3H, t, J=7.4Hz), 2.94(2H, q, J=7.4Hz),
5.45(2H, s), 7.10(2H, d, J=8.1Hz), 7.35(1H, t, J=7.4Hz), 7.42(2H,
t, J=7.4Hz), 7.50-7.60(6H, m), 7.691(1H, d, J=7.8Hz), 7.86(1H, d,
=8.3Hz), 7.95(1H, s), 7.99(1H, br s), 8.54(2H, dd, .J=1.5 and
4.7Hz). | | - | - T
IR(Nujol) : 1663cm™!.
mp : 123.8-124.7°C

Production of N-(1l=butanesulfonyl)-4-acetylamino-3-nitro-
benzamide '

In the same manner as in Production Example 28, 10.75 g of
N-(1-butanesu1fony1)-4-acety1amino-3-nitrobenzamidé were formed
from 10.0 g of 4-acetylamino-3-nitrébenzoic acid, 9.40 g of
N,N'-carbonyldiimidazole, 7.92 g of 1l-butanesulfonamide and 8.83
g of diazabicycloundecene.

Properties of the compound: |
! B-NMR(DMSO-d6, & ) : 0.87(3H, t, J=7.4Hz), 1.37-1.44(2H, m),
1.64-1.71(2H, m), 2.12(3H, s), 3.52(2H, t, J=7.7Hz), 7.83(1H, d,
J=8.6Hz), 8.21(1H, dd, J=8.6 and 2.1Hz), 8.54(1H, d, J=2.2Hz),
10.56(1H, s), 12.32(1H, s) |

Production of N-(1-butanesulfonyl)-3-amino-4-acetylamino-
benzamide -

. In the same manner és-in Production Example 29, 3.04 g of
N—(l-butanesulfonyl)-3-amino-4-acetylaminobenzamide were formed
from 10.75 g of Né(l-butanesulfonyl)-4-acety1aminof3-
nitrobenzamide. ' -

Properties of the compound: _
! B-NMR(DMSO-d6, 6 ) : 0.86(3H, t, J=7.3Hz), 1.33-1.43(2H, m),
1.59-1.67(2H, m), 2.07(3H, s), 3.37-3.43(2H, t), 5.12(2H, br s),
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7.13(18, dd, J=8.2 and 2.0Hz), 7.28(1H, d, J=1.9Hz), 7.40(1H, d,
J=8.3Hz), 9.09(1H, s) .

producti E le 57

Production - of N-(1-butanesu1fonyl)-4-acety1amino-3-[4;(2-
pyridyl)benzylamino]benzamide |

In the same manner as in Productlon Example 32, crude N-
(l—butanesulfonyl)-4-acety1am1no-3-[4-(2-pyr1dyl)benzylam1no]-
benzamide was obtained from 0.400 g of N-(l-butanesulfony1)43-
amino-4-acetylaminobehzamide and - 0.477 g of - 2-[(4-
bromomethyl)phenyl]pyridine.-' This product was used in the
' subsequent reaction at once. '
Example 284
Synthesis of 6—(1-butanesulfonylcarbamoyl)-1 [4 -(2-pyridyl)-
benzyl]-2-methylbenzimidazole (346)

In the same manner as in Example 183, 0.330 g of 6-(1~-
butanesulfonylcarbamoyl);1-{4-(z-pyridyl)benzyl]—2—methy1-
benzimidazole (346) were obtained from the above-mentioned crude |
N-(1l-butanesulfonyl)-4-acetylamino-3-[4-(2-pyridyl)benzylamino]- |
benzamide.

Properties of COmpound (346):

!H-NMR (DMSO-d6, §) : 0.82(3H, t), 1.37-1. 46(21-!, m), 1.54-1.61(2H,
m), 2.54(3H, s), 3.10(2H, t, J=7.8Hz), 5.57(2H, s), 7.19(2H, 4,
J=7.5Hz), 7.33(1H, t, J=5.2Hz), 7.49(1H, d, J=8.4Hz), 7.82-
7.87(2H, m),: 7. 90(1H, d, J=8. OHz), 8.01-8.04(3H, m), 8.63(1H, d,
J=4.2Hz). _
IR(Nujol) : 1722cm™’.
mp : 292.4—298.4°C

Example 285 _
Synthesis of ' 5-chlorosulfonyl-1-(2,4-dichlorobenzyl)-2-
methylbenzimidazole (347) and 6-chlorosulfonyl-1-(2,4-

dichlorpbenzyl)—2-methy1benzimidazole (348)

Four grams of 1-(2,4-dichlorobenzyl)-2-methylbenzimidazole
were added to 20 ml of chlorosulfonic acid in an ice bath, and
the mixture was stirred at room temperature for 24 hours and
then at 80°C for 1.5 hours. The reaction solution was poured
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into : ice water, and the gum solid material precipitated was
separated ' through  filtration to obtain a- mixture of 5-
chlorosulfonyl—lf(z,4—dichlorobenzy1)az-methylbenzimidazole

(347) and 6-chlorosulfonyl-1-(2,4-dichlorobenzyl)-2-
methylbenzimidazole (348). This mixture was used in the -
subsequent reaction at once.

Example 286 _

Synthesis . of 5-aminosulfonyl-1-(2,4-dichlorobenzyl)-2-
methylbenzimidazole (349) and 6-aminosulfonyl-1-(2,4-

dichlorobenzyl)-2-methylbenzimidazole (350)

The mixture of 5-chlorosulfonyl-1-(2,4-dichlorobenzyl)-2-
methylbenzimidazole and 6-chlorosu1fonyl-1-(2;4-dichlor6benzy1)-
2-methylbenzimidazole obtained in Example 285 was immediately
treated with 100 ml of 25% agqueous ammonia at room temperdture
for 1 hour. The solid material was separated through filtrétion
to give 2.68 g of a mixture of 5-aminosu1fony1;1-(2,4-
dichlorobenzyl)-2-methylbenzimidazole ' (349) and 6-
aminbsulfonyl—l-(z,4-dichlorobénzy1)-2-methy1benzimidazole (350)
at a ratio of 1:1.

Properties of the mixture of Compound (349).énd COmpohnd (350):
'B-NMR(CD 30D, &) : 2.52(3/2H, s), 2.54(3/2H, s), 5.54(2H, s),
6.55(1H, d, J=6.9Hz), 7.17(1H, 4, J=8.0Hz), 7.52(1H, s), 7.65~
7.78(2H, m), 7.82(1/2H, s), 8.11(1/2H, s) _ '
Example 287 - - - - :

Synthesis of 6-(n-valerylaminosulfonyl)-1-(2,4-dichlorobenzyl)-
2-methylbenzimidazole . (351) and 5-(n-valerylaminosulfonyl)-1-
(2,4-dichlorobenzyl)-2-methylbenzimidazole (352)

One milliliter of chloroform, 0.56 ml of triethylamine and
0.326 g of n-valeryl chloride were added to 0.500 g of a mixture
of S5-aminosulfonyl-1-(2,4-dichlorobenzyl)-2-methylbenzimidazole
and 6-aminosulfonyl-1-(2,4-dichlorobenzy1)-Z—methylbenzimidazole
at a ratio of 1:1, - and the mixture was stirred at room
temperature for 48 hours. Water was added thereto to stop the
reaétion, and the reaction solution was extracted ' with
chloroform. The organic layer was dried, concentrated, and



231

purified' through silica-gel column chromatography (eluent: a
mixture of chloroform and methanol at a ratio of 95:5) to obtain
0.360 g of a mixture of 5-(n-valerylaminosulfonyl)-1-(2,4-
dichlorobenzyl)-2-methylbenzimidazole and 6-(n-valerylamino-
sulfonyl)-l—(2,4-dichlorobenzy1)-2-methy1benzimidazole.- Further,
this mixture was purified through medium-pressure silica-gel
column chromatography (eluent: a mixture of hexane and ethyl
acetate at .a ratio of from 1:1.to 1:4) to give. 0.95 g of 6-(n-
valerylaminosulfonyl)—1-(2,4—dichlorobenzyl)-2-methy1-
benzimidazole (351) and 0.45 g of 5-(n-valerylaminosulfonyl)-1-
(2,4-dichlorobenzyl)-2-methylbenzimidazole (352). |
PrOperties'of Compound (351): '
1§-NMR(DMSO-d6, O) : 0.74(3H, t, J=7.3Hz), 1.09(2H, m), 1.31(2H,
m), 2.10(2H, t, J=7.3Hz), 2.53(3H, s), 5.63(2H, s), 6.60(1H, d,
J=8.4Hz), 7.32(1H, 4, J=8.3Hz), 7.67-7.77(3H, m), 7.93(1H, s).
IR(KBr) : 1726cm™'.
mp : 207.5—210.0°C.
Mass(FD) : m/e 454 (M+1)
Properties of Compound (352):
'H-NMR(DMSO-d6, 0) : 0.75(3H, t, J=7.3Hz), 1.11(2H, m), 1.34(2H,
m), 2.13(2H, t, J=7.4Hz), 2.51(3H, s), 5.59(2H, s), 6.57(1H, 4,
© J=8.5Hz), 7.32(1H, dd, J=2.2 and 8.4Hz), 7.57(1H, d, J=8.6Hz),
7.67(1H, dd, J=1.6 and 8.6Hz), 7.73(1H, d, J=2.1Hz), 8.08(1H, 'd,
J=1.6Hz).
IR(KBr) : 1706cm™!.
mp : 213.0—216.0°C
Example 288
Synthesis of 2,4—dimethyl-ﬁ-mgthoxycarbonylbenzimidazoie
Methyl 4-acetylamino-5-amino-3-methylbenzoate was obtained
from methyl 4-amino-3-methylbenzoate by the method described in
Journal of Medicinal Chemistry, 1993, 36, 4040 - 4051.
Subsequently, this compound was heat-refluxed in acetic acxd for
2 hours to give 2,4-dimethyl-6-methoxycarbonylbenzimidazole.
Properties of the compound:
! B-NMR(CDCl ; , & ) : 2.55(3H, s), 2.62(3H, s), 3.91(3H, s),
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7.74(1H, s), 8.07(1H, s), 10.65(1H, br )

Example 289

'Synthesis of 1-(2, 4-dlchlorobenzyl)-2 4-dimethyl-6-methoxy-
'carbonylbenzlmldazole (353) _

A  mixture containing 0.900 g of 2,4-dimethyl-6-
methoxycarbonylbenzimidazole, 1.20 g of ~ 2,4-dichlorobenzyl
chloride, 0.200 g of sodium iodide, 0.610 g of potassium
carbonate and 4 ml of N,N-dimethylformamide was stirred at 80°C
for 16 hours. After the organic solvent was distilled off under
reduced pressure, the residue was extracted with ethyl acetate
and with water. The -'organid_ layer fr_ras concentrated, and was
crystallized with the addition of hexane. The crystals were
separated through filtration, and were dried to give 1.08 g of
1-(2,4-dichlorobenzyl)-2,4-dimethyl-6-
methoxycarbonylbenzimidazole (353).

Properties of Cdmpound (353):
| B_NMR(CDCL ; , 6 ) : 2.58(3H, s), 2.71(3H, s), 3.90(3H, s),
5.39(2H, s), 6.30(1H, d, J=8.4Hz), 7.07(1H, dd, J=8. 4 and 2. OHz),
7.49(1H, d, J=2.0Hz), 7.75(1H, s), 7.81(1H,s)

Example 290 :
Synthesis of 6-carboxy-1-(2,4-dichlorobenzyl)-2,4-dimethyl-
benzimidazole (354) _ _

In the same manner as in Example 53, 0.435 g of G-cafboxy-
1—(2,4-dichlor6benzyl)-2,4-dimethylbenzimidazole (354) were
formed from 0.510 g of 1-(2,4—dichlorobenzyl)-2,4-dimethyl-6-
methoxycarbonylbenzimidazole. -

Properties of Compound (354):

! H-NMR(DMSO-d6, & ) : 2.51(3H, s), 2.55(3H, s), 5.57(2H, s),
6.49(1H, 4, J=8.4Hz), 7.31(1H, dd, J=8.4 and 2.2Hz), 7.62(1H, s),
7.72(18, 4, J=2.0Hz), 7.78(1H, s), 12.64(1H, br s)

Synthesis of 6;(1fbutanesulfonylcarbamoyl)-1-(2,4-dichloro-
benzyl)-2,4-dimethylbenzimidazole (355) |

In the same manner as in Example 98, 0.468 g of. 6-(1-~
butanesulfonylcarbamoyl)-1-(2,4-dichlorobenzyl)-2,4~- |
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dimethylbenzimidazole (355) were formed from 0.417 g of 6-
carboxy—l—(z,4;dich10r0benzyl)-2,4edimethy1benzimidazole, 0.290
'g of N,N'-carbonyldiimidazole, 0.246 g of ‘1-butenesulfonamide
and 0.273 g of diazabicycloundecéne.- ' -
Properties of Compound (355):
'H-NMR(DMSO-d6, &) : 0.84(3H, t, J=7.4Hz), 1. 38(23, ‘m), 1.64(2H,
m), 2.49(3H, s), 2.56(3H, s), 3. 48(2H, t), 5.55(2H, s), 6.40(1H,
d, J=8.5Hz), 7.31(1H, dd, J=2.1 and 8.4Hz), 7 64(1H, 8), 7.75(1H,
d, J=2.1Hz), 7.90(1H, s), 11.79(1H, br s). :
IR(Nujol) : 1682cm™!.
mp : 180.0—181.5°C
Production Example 58 _
Productlon of 4—phenoxybenzy1 alcohol
Sodium borohydride (0 48 g) was added to a solution of
4.96 g of 4-phenoxybenzaldehyde in 20 ml of ethanol, and the
mixture was stirred at room temperature for 1.5 hours. After the
completion of the concentration, the residue was exttacted with
tert-butylmethyl ether and with water. The organic layer was
concentrated to give 4.84 g of 4-phenoxybenzyl alcohol.
Properties of the compound::
! B-NMR(CDCL ; , O ) : 4..67(2H, d, J=5.7Hz), 6.99-7.01(4H, m),
7.10(1H, t, J=7.4Hz), 7.32-7.35(4H, m) '
producti E le 59 :
Production of 4-phenoxybenzyl chloride
Thionyl chloride (13.34 g) was added to 4.06 g of 4-
phenoxybenzyl alcohol, and the mixture was stirred at 80°C for
.3.5 hours. After the completion of the concentration, the
reaction mixture was extracted with ethyl acetate and with water.
The organic layer was concentrated to give 4.31 g of 4-
phenoxybenzyl chloride. | '
Properties of the compound:
"H-NMR(CDC13, ) : 4..58(2H, s), 6.96-7.03(4H, m), 7.11-7.14(1H,
m), 7.32-7.37(4H, m) '

Synthesis of 6-ethoxycarbonyl-2-methyl-1-(4-phenoxybenzyl)-
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‘benzimidazole (356)

_ In the same manner as ln Example 263, 0.49 g of ethyl 4-
acetylam1no—3-[(4-phenoxy)benzylamlno]benzoate were obtained
from 0.56 g of ethyi 4-acetylamino-3-aminobenzoate, 0.33 g of
‘sodium carbonate, 0.12 g of sodium iodide and 0.66 g of 4-
phenoxybenzyl chloride. | Subsequently, this compound was
converted into 6-ethoxycarbonyl-2-methyl-1-(4-phenoxybenzyl)-
benzimidazole [(356), 0.44 g]. . _ _

Properties of . ethyl = 4-acety1amino-3-[(4-phénoxy)-
benzylamino]benzoateé' B ' .
g NMR(CDCls, &) : 1.37(3H, t, J=7.1Hz), 2.04(3H, s), 4.18(1H,
br s), 4.31-4.36(4H, m), 6.98-7.02(4H, m), 7.09-7.12(1H, m),
7.27-7.51(8H, m) : ' -
Properties of Compound (356):

I§-NMR(CDCls, O) : 1.40(3H, t, J=7.1Hz), 2.61(3H, s), 4.39(2H, q,

=7.1Hz), 5.35(2H, 8), 6.92-6.95(2H, m), 6.97-7.00(2H, m),
7.02(2H, d, J=8.7Hz), 7.09-7;13(ln,j_m), 7.31-7.34(2H, m),
7.72(1H, d, J=8.6Hz), 7.98(1H, dd, J=1.5 and 8.4Hz), 8.04(1H, d,
J=1.2Hz) | | | '
Example 293 _

- Synthesis of 6-carboxy-2-methy1 -1- (4-phenoxybenzyl)ben21m1dazole
- (357)

In the same manner as in Example 53, 0.37 g of 6-carboxy-
2-methyl-1-(4-phenoxybenzyl)benzimidazole (357) were formed from
0.44 g of 6-ethoxycarbonyl-2-méthy1-1-(4-phenoxy)benzy1—
benzimidazole. |

Propertles of Compound (357):

'y-NMR(DMSO-d6, &) : 2.57(3H, s), 5.54(2H, s), 6.95-6. 97(4H, m),
7.09-7.13(3H, m), 7.33-7.37(2H, m), 7.60(1H, d, J=8.4Hz),
7.78(1H, d, J=8.4Hz), 8.07(1H, s), 12.72(1H, br s)

Example 294 ' _

Synthesis of 6~(1l-butanesulfonylcarbamoyl)-2-methyl-1-(4-
phenoxybenzyl )benzimidazole (358)

In the same manner as in Example 98, 0.19 g of 6-(1-
butanesulfonylcarbamoyl)-2-methy1-1-(4-phenoxybenzyl)-_
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benzm:.dazole (358) were obtained from 0. 36 g of 6-carboxy-2-
methyl-l (4-phenoxybenzy1)benzlmldazole, 0.24 g of NN'-
carbonyldiimidazole, 0.21 g of 1-butanesulfonamide and 0.23 g of
diazabicycloundecene.

Properties of Compound (358): _ o
'H-NMR(DMSO-d6, 0) : O. 85(38, t, J=7.4Hz), 1. 40(25, m), 1 68(2H,
m), 2.54(3H, s), 3.52(2H, t,; 'J=7.8Hz), 5.51(2H, s), 6.96-6.98(4H,
m), 7.11(1H, t, J=7.4Hz), 7.17(2H, d, J=8.6Hz), 7.34-7.37(2H, m),
.7.64(1H, 4, J=8. Snz), 7. 79(1H, dd, J—l 5 and 8.5Hz), 8. 24(1H, s),
11.92(1R, br s).

IR(Nujol) : 1632cm™!.

mp : 183.4—184.4°C

Example 295 '

Synthesis of 6-ethoxycarbonyl-2-methyl -1~ (2-pyr1dy1methyl)-
benzimidazole (359) _ -

In the same manner as in Example 263, 0.656 g of 6-
ethoxycarbonyl-2-methyl- 1-(2-pyr1dy1methyl)benzlmidazole (359)
were formed from 0.600 g of ethyl 4éacety1amino-3-aminobehzoate,
0.450 g of potassium carbonate, 0.122 g of sodium iodide and"
0.413 g of 2-chloromethylpyridine. This compound was used in the

subsequent reaction at once.

Example 296

Synthesis of G-carboxy-z-methyl-l-(2-pyridy1methy1)benzimidazole

(360) | |
In the same manner as in Example 53, 0.532 g of 6-carboxy-

2-methyl-1-(2-pyridylmethyl)benzimidazole (360) were formed from

0.656 g of 6-ethoxycarbonyl-2-methyl-1-(2-pyridylmethyl)-

benzimidazole. . '

_ Properties of Compound (360):

'H-NMR(DMSO-d6, & ) : 2.56(3H, s), 5.56(2H, s), 7.22(1H, d,

J=7.9Hz), 7.28(1H, dd, J=5.0 and 7.1Hz), 7.45(1H, d, J=8.3Hz),

7.74-7.79(28, m), 7.95(1H, s), 8.48(1H, d, J=8.5Hz).

Example 297

Synthesis of 1-(butanesulfonylcarbamoyl)-2-methy1 -1~ (2-pyr1dyl-

methyl)benzlmldazole (361)
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'In the same manner as in Example 98, 0.142 g of 1-
(butanesulfonylcarbamoyl)-2-methyl-1~(2~pyridylmethyl)-
benzimidazole (361) were formed from 0.500 g of 6-carboxy-2-
methyl-l—(2-pyridy1methYl)benzimidazole, 0.394 g of N,N'-
carbonyldiimidazole, 0.334 g of l-butanesulfonamide and 0.370 g
of diazabicycloundecene.
Properties of Compound (361).
'§-NMR(DMSO-d6, & ) : 0.83(3H, t, J=7.3Hz), 1.28-1.36(2H, m),
1.52-1.58(2H, m), 2.55(3H, s), 3.06(2H, t, J=7.9Hz), 5.56(2H, s),
7.17(1H, d, J=7.8Hz), 7.29(1H, dd, J=4.2 and 7.3Hz), 7.43(1H, d,
J=8.4Hz), 7.77(1H, dt, J=1.8 and 7.7Hz), 7. 81(1H, dd, J=1.4 and
8.4Hz), 7.96(1H, s), 8. 50(15, d, J=4.7Hz)
IR(Nujol) : 1674cm™.
mp : 139°C (decomp. )
Example 298 , _
Synthesis of G-éthdxycarbbnyl-z-methyl-l-(4-nitrobenzyl)-
benzimidazole (362) . ' o

In the same manner as in Example 263, 0 51 g of 64
ethoxycarbonyl 2-methyl-1- (4-n1trobenzy1)benzlmldazole (362)
were formed from 0.67 g of ethyl 4-acetylamino-3-aminobenzoate,
0.39 g of sodium carbonate, 0.14 g of sodium iodide and 0.78 g
of 4-nitrodibenzyl bromide. '

Properties of Compound (362): o
H-NMR(CDC1,, &) : 1.39(3H, t, J=7.1Hz), 2.59(3H, s), 4.38(2H, q,
J=7.1Hz), 5.49(2H, s), 7.20(2H, . d, J=8.6Hz), 7.76(1H, d,
J=8.5Hz), 7.94(1H, d, J=1.1Hz), B8.01(1H, dd, J=1.4 and 8.5Hz),
' 8.20(2H, d, J=8.6Hz). |
Synthesis of 1-(4—amihobenzy1)-6-ethoxycarbonyl-z-methyl-
benzimidazole (363) - |

'8ix milliliters of ethanol and 0.8 ml of acetic acid were
added to 0.50 g ‘of 1-(4-nitrobenzyl)-6-ethoxycarbonyl-2-
methylbenzimidazole and 0.47 g of reduced iron, and the mixture
was refluxed for 4.5 hours. The reaction_hixture was extracted
with water and with ethyl acetate. The organic layer was washed
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with water, dried, and then concentrated under reduced pressure
to give 0.46 g of '1-(4~-aminobenzyl )-6-ethoxycarbonyl-2-
methylbenzimidazole (363). S

Properties of Compound (363): |
'H-NMR(CDC1,, ) : 1.40(3H, t, J=7.2Hz), 2.59(3H, s), 4.38(2H, q,
J=7.2Hz), 5.25(2H, s), 6.61(2H, d, J=8.6Hz), 6.87(2H, 4,
J=8.6Hz), 7.71(1H, d, J=8.3Hz), 7.96(1H, dd, J=1.5 and 8.4Hz),
8.05(1H, d, J=1.3Hz). o : |
Synthesis  of 1~ (4-benzoy1amino)benzy1]-6-ethoxycarbonyl-.—2-4
methylbenzimidazole (364) :

' A solution of 0.25 g of benzoyl chloride in 4 ml of
chloroform was added to a sol_ﬁtion of 0.45 g of 1-(4-
aminobenzyl)—6-ethoxycarbony1—2-methylbenzimidazole and 0.15 g
of pyridine in 8 ml of chloroform, and the mixture was stirred
at room temperature for 16 hours. - The reaction mixture was
extracted with water and then with chloroform. The organic layer
was concentrated under reduced pressure to give 0.33 g of 1-[(4-
benzoylamino)benzyl]-6-ethoxycarbonyl-2-methylbenzimidazole
(364). | |

Properties of Compound (364)
'H-NMR(CDC1,, &) : 1.40(3H, t, J=7.1Hz), 2.59(3H, s), 4.38(2H, q,
' J=7.1Hz), 5.37(2H, s), 7.06(28, d, J=8.5Hz), 7.46-7.50(2H, m),
7.53-7.57(1H; m), 7.61(2H, d, J=8.5Hz), 7.72(1H, d, J=8.4Hz),
7.84-7.86(2H, m), 7.89(1H, br s), 7.98(1H, dd, J=1.5 and 8.5Hz),
8.03(1H, s). '
Example 301
Synthesis - of 1~ (4-'-benzoylémino)benzy1]—6-carboxy-2-methy1-
benzimidazole (365) | |

In the same manner as in Example 53, 0.28 g of 1-[(4-
benzoylamino)benzyl ]-6-carboxy-2-methylbenzimidazole (365) were
formed from 0.31 g of 1-[('4—benzoy1amino)behzyl]-G-ethoxy—
carbonyl-z-methylbenzimidazole. o

Properties of the compound (365) :
'H-NMR(DMSO-d6, & ) : 2.58(3H, s), 5.52(2H, s), 7.12(2H, 4,
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=8.5Hz), °7.48-7.52(2H, m), 7.54-7.58(1H, m), 7.61(1H, 4,
J=8.4Hz), 7.73(2H, d, J=8.6Hz), 7.79(lH, dd, J=1.5 and 8.4Hz),
7.90-7.92(2H, m), 8.07(1H, d, J=1.2Hz), 10.26(13, s), 12.73(1H,
br s). '

Example 302
Synthesis of 1- [(4-benzoy1am1no)benzyl]-G-(1-butanesu1fony1-
carbamoyl)-2-methylbenzimidazole (366)

In the same manner as in Example 98, 0.14 g of 1-[(4-
benzoylamino)benzyl]—6-(1—butanesulfonylcatbamoyl)-2-methy1-
benzimidazole (366) were obtained from 0.26 g of 1-f(4-
benzoylamino)benzyl]-G-carboxy—ZémethY1benzimidazole, 0.17 g of
N,N'-carbonyldiimidazole, 0.14 g of l-butanesulfonamide and 0.16
g of diazabicycloundecene. o

Properties of Compound (366)-

'H-NMR(DMSO~-d6, 0 ) : 0.85(3H, t, J=7.4Hz), 1.40(2H, m), 1.68(2H,
m), 2.56(3H, s), 3.52(2H, t, J=7.8Hz), 5.50(2H, s), 7.15(2H, d,
J=8.6Hz), 7.50(2H, t, J=7.5Hz), 7.55-7.59(1H, m), 7.64(1BH, d,
J=8.5Hz), 7.74(2H, d, J=8.6Hz), 7.79(1H, dd, J=1.6 and 8.5Hz),
7.90-7.92(2H, m), 8.24(1H, 4, J=1.3Hz), 10.27(1H, s), 11.92(1H,
br s). '

IR(Nujol) : 1693cm™.

mp : 267.5—268.1°C.

Example 303 _

Synthesis of 6-ethoxycarbonyl-2-methyl-1-[4-(2-phenylethenyl)-
benzyl jbenzimidazole (367) .

In the same manner as in Example 263, 0.320° g of 6-
ethoxycarbonyl-2-methy1-1-[4 (2-pheny1etheny1)benzy1]— |
benzimidazole (367) were formed from 0.405 g of ethyl 4-
acetylamino-3-aminobenzoate, 0.253 g of potassium carbonate,
0.082 g of sodium iodide and 0.500 g of 4—chloromethylst11bene.

Properties of Compound (367):

'H-NMR(CDC1,, &) : 1.40(3H, t, J=7.2BJz), 2.6(3H, s), 4.38(2H, g,
J=7.1Hz), 5.38(2H, s), 7.01-7.09(4H, m), 7.26(1H, t, J=7.4Hz),

7.35(2H, t, J=7.5Hz), 7.45(2H, d, J=8.2Hz), 7.49(2H, d, J=7.5Hz),

7.73(1H, d, J=8.5Hz), 7.99(1H, dd, J=1.5 and 8.4Hz), 8.30(1H, d,



239

J=1.2Hz).

Example 304 -

Synthesis  of 6-ethoxycarbonyl-2-methyl-1~[4-(2-phenylethyl)-
benzyl ]-benzimidazole (368) ' |

Five-percent palladium on carbon was added to a solution
of 0.320 g of 6-ethoxycarbonyl-2-methyl-1-[4-(2-phenyl-
ethenyl)benzyl ]benzimidazole in 10 ml of ethanol in a nitrogen
atmosphere, and the mixture was stirred in a hydrogen atmosphere
for 23 hours. The solid material was separated through
filtration, and the filtrate was  concentrated to give 6-
ethoxycarbonyléz-methyl-l-[4-(2-phenylethyl)benzy1]—'
benzimidazole (368). This compound was used in the subsequent
reaction at once.

Synthesis  of 6-carboxy-2-methyl-1-[4-(2-phenylethyl)benzyl]-’
benzimidazole (369) '

In the same manner as in Example 53, 0.242 g of 6-carboxy-
2—methy1-1-[4—(z-phenylethyl)benzyl];benzimidazole (369) were
formed from 0.283 g of 6-ethoxycarbonyl-2-methyl-1-[4-(2~-
phenylethyl)benzyl]—benzimidazble.

Properties of Compound (369)

'H-NMR(DMSO-d6, & ) : 2.56(3H, s), 2.82(4H, s), 5.51(2H, s),
7.02(2H, d, J=8.1Hz), 7.11-7.27(7H, m), 7.61(1H, d, J=8.4Hz),
7.78(1H, dd,:J=1.5 and 8.04(1H, s), 12.72(1H, s). | |
Example 306 _

Synthesis of 6;(1—butanesulfonylcarbamoyl)-2-methy1-[4-(2—
phenylethyl)benzyl ]benzimidazole (370)

In the same manner as in Example 98, 0.249 g of 6-(1l-
hutanesulfonylcarbamoyl)-2;methy1-[4-(2-pheny1ethy1)benzy1]4
benzimidazole (370) were formed from 0.225 g of 6-carboxy-2-
methyl-l-[4-(2-pheny1ethYl)benzyl]—benzimidazole, 1.214 g of
N,N'-carbonyldiimidazole, 0.167 g of 1-butanesulfonamide and
0.185 g of diazabicycloundecene.

Properties of Compound (370):

'§_NMR(DMSO-d6, O ) : 0.86(3H, t, J=7.4Hz), 1.35-1.42(2H, m),
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1.63-1.71(2H, m), 2.53(3H, s), 2.83(4H, s), 3.52(2H, t, J=7.7Hz),
5.49(2H, s), 7.04(2H, d, J=8.0Hz), 7.12-7.25(7H, m), 7.64(1H, d,
J=8.4Hz), 7.79(1H, dd, J=1.7 ‘and 8.5Hz), 8.22(1H, d, J=1.3Hz),
11.92(1H, s). '

IR(Nujol) : 1682cm™.

mp : 95.4—99.0°C.

Production Example 60

Production of 4-benzoylbenzyl bromide

In the same manner as in Production Example 48, 5.28 g of
4-benzoylbenzyl bromide were formed from 3.92 g of 4-
methylbenzophenone, 4.28 g of N-bromosuccinimide and 0.40 g of
2,2'-azobisisobutylonitrile. '

Properties of the compound:

'H-NMR(CDC1,, 0 ) : 4.54(2H, s), 7.47-7.52(4H, m), 7.58-7.62(1H,
m), 7.77-7.82(4H, m).

Example 307 :

. Synthesis of 1-[(4-benzoy1)benzyl]-G-ethoxycarbonyl-z—methyl-
benzimidazole (371) T : -

In the same manner as in Example 263, 0.70 g of 1-[(4-
benzoyl)benzyl]-6-ethoxycarbony1-2—methylbenzimidazolé (371)
were formed from 0.56 g of ethyl 4-acetylamino-3-aminobenzoate,
0.33 g of sodium carbonate, 0.11 g of sodium iodide and 0.83 g
of 4-benzoylbenzyl bromide.

Properties of Compound (371):

'H-NMR(CDC1,, ) : 1.40(3H, t, J=7.2H2), 2.61(3H, s), 4.39(2H, q,
J=7.2Hz), 5.47(2H, s), 7.14(2H, d, J=8.2Hz), 7.45-7.48(2H, m),
7.56~7.60(1H, m), 7.74-7.77(5H, m), 7.99-8.02(2H, m).

Example 308 _

Synthesis of 1-[ (4-benzoyl )benzyl }]-6-carboxy~-2-methyl-
benzimidazole (372)

In the same manner as in Example 53, 0.55 g of 1-[(4-
benzoyl)benzyl]-6-carboxy-2-methylbenzimidazole (372) were
formed from 0.68 g of 1-[(4-benzoyl)benzyl]-6-ethoxycarbonyl]-2-
methylbenzimidazole. ' : |

Properties of Compound (372):
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'H-NMR(DMSO-d6, & ) : 2.57(3H, s), 5.71(2H, s), 7.25(2H, d,
. J=8.2Hz), 7.52(2H, t, J=7.7Hz), 7.62-7.66(2H, m), 7.68-7.72(4H,
m), 7.80(1H, dd, J=1.3 and 8.4Hz), B8.08(1H, d, J=l.1Hz),
12.72(1H, br s).

Example 309 .
" Synthesis of 1-[ (4-benzoyl )benzyl]-6-(1l-butanesulfonyl-

carbamoyl)~-2-methylbenzimidazole (373)

In the same manner as in Example 98, 0.13 g of 1-[(4-'
benzoyl)benzyl]-G-(1-butanesulfonylcarbamoyl)-2-methy1— |
benzimidazole (373) were formed from 0.52 g of 1-[(4-
benzoyl )benzyl]-6-carboxy-2-methylbenzimidazole, 0.34 g of N,N'~
carbonyldiimidazole, 0.29 g of l-butanesulfonamide and 0.32 g of
. diazabicycloundecene.

Properties of Compound (373):

H-NMR(DMSO-d6, &) : 0.84(3H, t, J=7.4Hz), 1.38(2H, m), 1.66(2H,
m), 2.54(3H, s), 3.48(2H, t, J=7.7Hz), 5.67(2H, s), 7.27(2H, d,
J=8.2Hz), 7.51-7.55(2H, m), 7.63-7.73(6H, m), 7.81(1H, dd, J=1.6
and 8.5Hz), 8.21(1H, d, J=1.4Hz).

IR(Nujol) : 1660cm™.

mp : 111.0—112.4°C.

Mass(FAB) : m/e 490(M+1)..

Example 310

Synthesis of 6-carboxy-2-methyl-[4-(2-phenylethenyl)benzyl]-
benzimidazole (374)

In the same manner as in Example 53, 0.237 g of 6-carboxy-
2-methy1-[4-(2—phénylethenyl)benzy1]benzimidazole (374) were
formed from 0.500 g of 6—ethoxycarbonyl-z-methyl-1-[4-(2-
phenylethenyl )benzyl ]Jbenzimidazole.

Properties of Compound (374):

'H-NMR(DMSO-d6, & ) : 2.59(3H, s), 5.58(2H, s), 7.12(2H, d,
J=8.2Hz), 7.21(2H, =s), 7.26(1H, t, J=7.4Hz), 7.36(2H, t,
J=7.68z), 7.57(4H, 4, J=8.0Hz), 7.62(1H, d, J=8.4Hz), 7.79(1H,
dd, J=1.5 and 8.4Hz), 8.07(1H, d, J=1.2Hz), 12.73(1H, s8).

Example 311 .
Synthesis of 6- (1-butanesulfonylcarbamoyl)-2-methyl-[4-(2-
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phenylethenyl)benzyl ]benzimidazole (375)

) , In the same manner as in Example 98, 0.239 g of 6-(1-
o butanesulfonylcarbamoyl)—2-methy1¥[4-(2-pheny1ethenyl)benzyl]—
benzimidazole (375) were formed from 0.237 g of 6-carboxy-2-
methyl-[4-(2-phenylethenyl )benzyl}benzimidazole, 0.209 g of
N,N'-carbonyldiimidazole, 0.176 g of 1l-butanesulfonamide and
0.195 g of diazabicycloundecene. |

Properties of Compound (375):

'y_NMR(DMSO-d6, & ) : 0.86(3H, t, J=7.4Hz), 1.35-1.43(2H, m),
1.63-1.70(2H, m), 2.56(3H, s), 3.52(2H, t, J=7.6Hz), 5.55(2H, s),
7.15(2H, d, J=8.2Hz), 7.22(2H, s), 7.26(1H, t, J=7.4Hz), 7.36(2H,
t, J=7.6Hz), 7.57(1H, 4, J=7.3Hz), 7.58(1H, 4, J=8.2Hz), 7.66(1H,
d, J=8.5Hz), 7.80(1H, d, J=8.4Hz), 8.24(1H, s), 11.93(1H, brs).
iR(Nujol) : 1680cm™.

mp : 140.3—143.4°C.

Example 312 '

Synthesis of 1-(dibenzofuran-2-ylmethyl)-6-ethoxycarbonyl-2-
méthylbenzimidazole (376)

In the - same manner as in Example 263, 0.47 g of 1-
(dibenzofuran-z-ylmethyl)-6—ethoxycarbonyl-z-methylbenzimidazole
(376) were formed from 0.480 g of ethyl 4-acetylamino-3-
aminobenzoate, 0.274 g of sodium carbonate, 0.097 g of sodium
iodide and 0.56 g of 2-bromomethyldibenzofuran.

Properties of Compound (376):

'H-NMR(CDC1,, &) : 1.38(3H, t, J=7.1Hz), 2.62(3H, s), 4.36(2H, q,
"J=7.1Hz), 5.54(2H, s), 7.19(1H, dd, J=1.6 and 8.5Hz), 7.32(1lH, t,
J=7.6Hz), 7.43-7.59(4H, m), 7.76(1H, d, J=8.4Hz), 7.85(1H, d,
J=7.1Hz), 8.00(1H, dd4, J=1.3 and 8.4Hz), 8.07(1H, d, J=1.2Hz).
Example 313 :

Synthesis of 6-carboxy—1-(dibénzofuran-z-ylmethyl)-2-
methylbenzimidazole (377)

In the same manner as in Example 53, 0.336 g of 6-carboxy-
1-(dibenzofuran-z-ylmethyl)—2-mefhy1benzimidazole (377) were
formed from 0.46 g of 6-ethoxycarbonyl-2-methylbenzimidazole.

Properties of Compound (377):
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H-NMR(DMSO-d6, & ) : 2.63(3H, s), 5.71(2H, s), 7.27(1H, d,
J=8.5Hz), 7.36(1H, t, J=7.5Hz), 7.50(1H, t), 7.61-7.68(3H, m),
7.78(1H, d, J=8.3Hz), 7.97(1H, s), 7.07-8.11(2H, m). '
Example 314 :

Synthesis of' 1-(dibenzofuran-2-ylmethyl)~-6-(l-butanesulfonyl-
carbamoyl)-2-methylbenzimidazole (378) '

In the same manner as in Example 98, 0.249 g of 1-
(dibenzofuran-2-ylmethyl)-6-(1l-butanesulfonylcarbamoyl)~2-
methylbenzimidazole (378) were formed from 0.255 g of 6-carboxy-
1-(dibenzofuran-2-ylmethyl)-2-methylbenzimidazole, 0.197 g of
N,N'-carbonyldiimidazole, 0.167 g of l-butanesulfonamide and
0.185 g of diazabicycloundecene.

Properties of Compound (378):

'H-NMR(DMSO-d6, 6) : 0.81(3H, t, J=7.4Hz), 1.36(2H, m), 1.65(2H,
m), 2.60(3H, s), 3.50(2H, t, J=7.7Hz), 5.69(2H, s), 7.29(1H, dd,
J=1.96 and 8.7Hz), 7.34-7.38(1H, m), 7.48-7.52(1H, m), 7.63-
7.68(34, m), 7.81(1H, dd, J=1.7 and 8.5Hz), 8.00(1H, d, J=1.4Hz),
8.94 (1H, d, J=7.1Hz), 8.28(1H, d, J=1.4Hz), 12.70(1H, br s).
IR(Nujol) : 1682cm™. '

mp 224.1—-229.8°C.

Production Example 61

Production of N-l-butanesulfonyl-3-acetylamino-4-nitrobenzamide

In the same manner as in Production Example 28, 6.30 g of
N-1l-butanesulfonyl-3-acetylamino-4-nitrobenzamide were obtained
from 5.15 g of 3-acetylamino-4-nitrobenzoic acid, 5.59 g of
N,N'-carbonyldiimidazole, 4.73 g of l-butanesulfonamide and 5.25
g of diazabicycloundecene. | ' '

Properties of the compound:
'H-NMR(DMSO-d6, 6) : 0.87(3H, t, J=7.4Hz), 1.40(2H, m), 1.68(2H,
m), 2.07(3H, s), 3.51(2H, t), 7.83(1H, dd, J=1.8 and 8.5Hz),
8.03(1H, 4, J=8.5Hz), 8.07(1H, d, J=1.8Hz), 10.43(1H, "s),
12.64(1H, br s). _ '
Production Example 62 _
Production of N-l-butanesulfonyl-3-amino-4-nitrobenzamide .

A mixture containing 6.30 g of N-l-butanesulfonyl-3-
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acetylamlno-4—nltrobenzamlde, a 10% sodium hydroxide 'équeous
solution, 300 ml of ethanol and 200 ml of water was stirred at
room temperature for 4 hours and then at 50°C for 3 hours. The
solvent was distilled off to approximately a half volume, and
the residue'was_adjusted to a pH of 2 with 10% hydrochloric acid.
The crystals precipitated were collected, and were dried under
reduced pressure to give 5.22 g of N-l-butanesulfonyl-3-amino-4-
nitrobenzamide. '

Properties of the compound.

'H_NMR(DMSO-d6, ) : 0.87(3H, t, J=7.4Hz), 1.40(2H, m), 1.66(2H,
m), 3.49(2H, m), 6.99(1H, dd, J=1.8 and 9.0Hz), 7.49(1H, d,
J=1.8Hz), 7.55(2H, br s), 8.04(1H, d, J=9.0Hz), 12.28(1H, br s).
Producti Example 63 .
Production of N-1l-butanesulfonyl-3-(2,4-dichlorobenzylamino)-4-
nltrobenzamlde _

A solution containing 1.10 g of N-l-butanesulfonyl -3~
amino-4-nitrobenzamide, 0.273 g of sodium iodide, 1.54 g of
potassium carbonate, 2.17 g of‘2,4-dichloroben2y1 chloride and
10 ml of methanol was stirred at 60°C for 24 hours. Further,
2.00 g of 2,4-dichlorobenzyl chloride were added thereto, and
the mixture was heated at 60°C for 36 hours. To the reaction
solution were added ethyl acetate and a saturated aqueous
solution of sodium hydrogencarbonate, and N-l-butanesulfonyl-3-
(2,4-dichlorobenzylamino)-4-nitrobenzamide was extracted in the
aqueous layer. The organic layer was concentrated to give 0.885
g of N-l-butanesulfonyl=-3-(2,4-dichlorobenzylamino)-4-nitro-
benzamide.

Properties of the compound:
lH-NMR(DMSO-d6, &) : 0.81(3H, t, J=7.3Hz), 1.29(2H, m), 1.49(2H,
m), 2.97(2H, m), 4.66(2H, d, J=6.0Hz), 7.22(1H, d, J=8.9Hz),
7.27(1H, s), 7.31(1H, 4, J=8.4Hz), 7.37(1H, 4, J=8.3Hz), 7. 65(1H,
s), 8.04(1H, d, J=8.9Hz), 8. 57(1H, t).

Production of N-i—butanesulfonyl-4-amino-3-(2,4—dichlofo-

benzylamino)benzamide
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N-l-butanesulfonyl-B-(Z,4-dichlo:obenzylamino)-4—nitro-
benzamﬁde (0.505 g) was added to a mixture of 1.32 g of sodium
hydrosulfite, 1 ml of ethanol, 1 ml of tetrahydrofuran and 1 ml
of water at room temperature. The mixture was heat-refluxed for
40 minutes. The solvent was distilled off under reduced pressure,
énd water was added to  the residue. The solid material
precipitated was .collected, and was dried. Further, the
resulting material was washed with a mixed solution of 10 ml of
methanol and 3 ml of water, and was dried to give 0.220 g of N-
1-butanesulfonyl-4-amino-3f(2{4—dichlorobenzylamino)benzamide.

. Properties of the compound: |
H-NMR(DMSO-d6, &) : 0.93(3H, t, J=7.4Hz), 1.45(2H, m), 1.83(2H,
m), 3.57(2H, m), 5.45(2H, s), 6.36(1H, d, J=8.2Hz), 7.11(1H, d,
J=8.3Hz), 7.51(1H, s), 7.75(1H, d), 7.79(1H, d), 7.88(1H, s).
Example 315 - '
Synthesis of 6-(1-butanesulfonylcarhamoyl)—1—(2,4-dichloro-
benzyl)-2-hydroxybenzimidazdle'(379) |

A mixture of 0.220 mg of N—1-butanesu1fony1-4—amino-3-
(2,4-dichlorobenzylamino)benzamide, 0.3 ml of tetramethoxy-
methane and 2.0 ml of acetic acid was stirred at 60°C for 4 hours.
Acetic acid was distilled off under reduced pressure, and the
residue was extracted with chloroform and with water. The
chloroform layer was concentrated, and 4.0 ml of methanol and
36% hydrochloric acid (4 drops) were added to the residue. The
mixture was stirred at 60°C for 2 hours. The reaction solution
was neutralized with a saturated aqueous solution of sodium
hydrogencarbonate. The crystals precipitated were washed with
water, and were dried to give 0.207 g of 6-(1-butane—
sulfonylcarbamoyl)—l-(2,4-dichlorobenzy1)—2-hydroxybenzimidazole
(379). : '

Properties of Compound (379):

H-NMR(DMSO-d6, &) : 0.83(3H, t, J=7.3Hz), 1.36(2H, m), 1.61(2H,
m), 3.40(2H, m), 5.08(2H, s), 6.94(1H, d, J=8.3Hz), 7.11(1H, 4,
J=8.2Hz), 7.36(1H, dd, J=2.0 and 8.4Hz), 7.58(1H, s), 7.68-
7.73(2H, m), 11.47(1H, br s), 11.77(1H, br s).
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IR(Nujol) : 1689cm™.
mp : 254—256°C.
‘Mass(FD) : m/e 455(M).
Synthesis of 6-éthoxycarboﬁyl-2-methyl-1—(2-quinoly1methy1)4
benzimidazole (380) _ _ '
| In accordance with Example 263, 0.87 g of 6-
ethoxyéarbonyl-z-methyl-l-(2-quinolylmethy1)benzimidazole (380)
' were formed from 2.22 g of ethyl 4-acetylamino-3-aminobenzoate,
1.27 g of sodium carbonate, 0.45 g of sodium iodide and 2.28 g
of 2-bromomethylquinoline. ' |
Prdperties of the compound (380):
'H-NMR(DMSO-d6, &) : 1.27(3H, t, J=7.1Hz), 2.62(3H, s), 4.26(2H,
q, J=7.1Hz), 5.85(2H, s), 7.35(1H, d, J=8.5Hz), 7.58(1H, m),
7.63(1H, d, J=8. 4Hz), 7.73(1H, m), 7.78(1H, dd, J=1.3 and 8.4Hz),
~ 7.86(1H, 4, J=8. 4Hz), 7.95(1H, 4, J=8. OHz), 8.14(1H, s), 8.36(1H,
d, J=8.5Hz). '
Example 317 :
- Synthesis of 6-carboxy-2-methyl-(Z-Quinolylmethyl)benzimidazole
(381) . _ _
In the same manner as in Example 53, 0.46 g of 6-carboxy-
2-methyl-(2-quinolylmethyl)benzimidazole (381) were formed froﬁ
0.85 g of  6-ethoxycarbonyl-2-methyl-1-(2-quinolylmethyl)-
benzimidazole. o
'Properties of Compound (381):
'H-NMR(DMSO-d6, & ) : 2.62(3H, s), 5.83(2H, s), 7.35(1H, d,
J=8.5Hz), 7.57(1H, m), 7.60(1H, d, J=8.5Hz), 7.72(1H, t,
J=7.6Hz), 7.77(1H, 4, J=8.4Hz), 7.86(1H, d, J=8. 4Hz), 7. 94(1H, d,
J=8.1Hz), 8.11(1H, s), 8.35(1H, d, J=8.5Hz).
Example 318 . o
Synthesis of 6—(1-butanesulfonjicarbamoyl)—2—methyl—1-(2-
quinolylmethyl)benzimidazole (382) |
In the same manner as in Example 98, 0.088 g of 6-(1-
butanesulfonylcarbamoyl)-24methyl-1-(2—quinolylmethyl)- '
benzimidazole (382) were formed from 0.222 g of 6-carboxy-2-
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methyl?l-(Z-quinolylmethyl)benzimidazOIe, 0.195 g of N,N'-
carbonyldiimidazole, 0.165 g of'l-butanesulfonémide'and 0.183 g
of diazabicycloundecene.

' Properties of Compound (382):
1H_NMR(DMSO-d6, 6) : 0.82(3H, t, J=7.3Hz), 1.36(2H, m), 1.64(2H,
m), 2.61(3H, s), 3.48(2H, t, J=7.4Hz), 5.82(2H,s), 7.32(1H,d,
J=8.5Hz), 7.58(1H, m), 7.65(1H, d, J=8.5Hz), 7.73(1H, t,
J=7.6Hz), 7.78(1H, m), 7.87(1H, d, J=8.5Hz), 7.95(1H,d, J=8.1Hz),
8.23(1H, s), 8.37(1H, d, J=8.5Hz), 11.86(1H,brs). -
IR(Nujol) : 1684cm™.

mp : 185.5—187.5°C.

Production Example 65

Production of ethyl 4-amino-3-(2,4-dichlorobenzylamino)benzoate

Crude ethyl 4-amino-3-(2,4-dichlorobenzylamino)benzoate
was formed from 1.40 g of 3-(2,4-dichlorobenzylamino)-4-
nitrobenzoate and 4.50 g of .sodium hydrosulfite in the same
manner as in Production Example 64. This compound was ﬁsed in
the subsequent'reaction at once. -

Synthesis of 1-(2,4-dichlorobenzylamino)-2-hydroxy-6-ethoxy-
carbonylbenzimidazole (383)

In the same manner as in Example 315, 0.400 g'of 1-(2,4-
dichlorobenzylamino)-2-hydroxyF6-ethoxycarbony1benzimidazole
(383) were .formed from ethyl 4-amino-3-(2,4-
dichlorobenzylamino)benzoate obtained in the above-mentioned
Production Example 63 and 2.60 g of tetramethoxymethane.

Properties of Compound (383):

'H-NMR (DMSO-d6, &) : 1.27(3H, t, J=7.1Hz), 4.24(2H, q, J=7.1Hz),
5.12(2H, s), 7.04(1H, d, J=8.4Hz), 7.12(1H; d, J=8.2Hz), 7.37(1H,
dd, J=2.1 and 8.4Hz), 7.51(1H, s), 7.67-7.72(2H, m), 11.37(1H,
br s) o |

Synthesis of 6-ethoxycarbonyl-2-methyl-1-[3~(4~-bromoiso-
quinolyl)methyl Jbenzimidazole (384) | |

In the same manner as in Example 263, 0.30 g of 6-
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ethoxycarbonyl-2-methyl-1-[3- (4-bromoisoquinolyl)methyl]-

benzimidazole - (384) were formed from 0.87 g of ethyl 4-
acetylamino-3-aminobenzoate, 0.53 g of sodium carbonate, 0.18 g
of sodium iodide and 0.87 g of 4-bromo-3-bromomethylisoquinoline.

Properties of Compound (384): '

'H-NMR(DMSO-d6, &) : 1.26(3H, t, J=7.0Hz), 2.59(3H, s), 4.24(2H,
q, J=7.0Hz), 5.93(2H, s), 7.61(1H, d, J=8.4Hz), 7.75-7.80(2H, m).
7.99(1H, m), 8.03(1H, s), 8.13(1H, d, J=8.1Hz), 8.23(1H, d,
J=8.5Hz), .9.12(1H, s).

Example 321 _

Synthesis of 6—éarboxy-2-methy1-[3-(4-bromoisoquinoly1)methyl]-
benzimidazole (385) _ '

In the same manner as in Example 53, 0.118 g of 6-carboxy-
2—methy1-[3—(4-bromoisoquinoly1)methyl]benzimidazole (385) were
formed from 0.290 g of 6-ethoxycarbonyl-2-methyl-1-[3-(4-
bromoisoquinolyl)methyl]benzimidézole. This compound was used in
the sﬁbsequent reaction at:once.

Example 322
Synthesis of 64(l-buténesulfonylcarbamoyl)-2-methy1-1-[3-(4-
bromoisoquinolyl)methyl]benzimidazole (386) -

In the same manner as in Example 98, 0.075 g of 6-(1-
butanesulfonylcarbamoyl)-2-methyl-1-[3- -(4-bromoisoquinolyl)-
methyl ]benzimidazole (386) were formed from 0.111 g of 6-
carboxy-2-methy1—1-[3-(4-bromoisoquinoly1)-methyl]ben21m1dazole,
0.097 g of N,N'-carbonyldiimidazole, 0.082 g of 1-
butanesulfonamide and 0.091 g of diazabicycloundecene.

Properties of Compound (386):
l§-NMR(DMSO-d6, O) : 0.81(3H, t, J=7.4Hz), 1.35(2H, m), 1.62(2H,
m), 2.54(3H, s), 3.46(2H, t, J=7.5Hz), 5.91(2H, s), 7.63(1H, d,
J=8.5Hz), 7.76(1H, dd, J=8.5 and 1.4Bz), 7.79(1H, t, J=7.6Hz),
8.00(1H,lt, J=7.9Hz), 8.08(1H, t, J=1.1Hz), 8.13(1H, d, J=8.2Hz),
8.24(1H, d, J=8.5Hz), 9.11(1H,s), 11.81(1H, brs).

IR(Nujol) : 1678cm™.
mp : 258—259°C.
Mass(FAB) : m/e 515, 517(M+l).
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From among the cdmpounds of the present invention, the
typical compounds = were selected, and were tested for
pharmacological properties.

Test Example 1
Stimulatory activity of triglyceride (TG) accumulation in 3T3-L1
cells (pre-adipocytes) :
Test compound :
6—benzy1su1fonylcarbamoyl—2-cyclopropy1-1-(2-
fluorobenzyl )benzimidazole
Devices used

1. Centrifuge: TOMY LC-122

2. Incubator: ESPEC BNA-121D

3. Mixer: Automatic Labo-Mixer

4. Water bath: TAITEC PERSONAL-11l

5. Spectrophotometer: Shimadzu UV Visible Spectro-

photometer UV-160A '
6. 24-well plate: IWAKI GLASS CORNING
I i . )
1. Medium: Dulbecco minimum essential medium (MEM) + 5%
' fetal calf serum (FCS)
2. PBS (-): solution having the following composition

NaCl " 0.8 g/liter
KC1 0.2
Na,HPO, 1.15
KH,PO, 0.2

3. Solution of EDTA and trypsin:
0.02% EDTA + 0.25% trypsin/PBS(-)

4. Dexamethasone: made by Sigma

5. IBMX (3-isobutyl-l-methylxanthine): made by Sigma

6. Insulin: made by Sigma

7. DMSO (dimethylsulfoxide):
made by Wako Pure Chemical Industries, Ltd.

8. TG measuring kit: '
Triglyceride-Test Wako (acetyl-acetone method) : "made
by Wako Pure Chemical Industries, Ltd.
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9. 0.1-N NaOH solution: _
prepared by diluting a 1N NaOH solution to 10 times
with distilled. water . ' |

10. Bio-Rad Protein Assay Reagent: made by Bio-Rad.

'11. Bovine albumin: made by Sigma
Test method
Preparation of 3T3-L1 cells

3T3-L1 cells just before a confluent stéte were prepared
in an F75 flask. The medium was removed, and the residue was
washed twice with 5 ml of PBS (-). The cells were detached using
a solution of EDTA and trypsin. Ten milliliters of the medium
were added thereto to form a suspension. This suspension was
collected in a 50-milliliter centrifuge tube, and was subjected
to centrifugation at 1,000 rpm for 5 minutes. Thus, the cells
were precipitated, and the supernatant was removed. The cells
were re-suspended in 20 ml of the medium, and the number of
cells was counted. The suspension was adjusted such that the
concentration of the cells reached 6 x 104 cells/ml, and was
inoculated into a 24-well plate in an amount of 1 ml/well. In
this state, the incubation was conducted in an incubator at 37°C
in 5% CO, for 2 days. _ .

P ti i additi £ g ] 1 IBM:

A solution of 1-mM dexamethasone and 500-mM IBMX was
prepared in DMSO. Further, this solution was diluted to 1,000
times with the medium to form a solution of 1uM dexamethasone
and 0.5mM IBMX. At the same time, DMSO was diluted with the
medium to form a 0.1% DMSO solution as well.

Subsequently, the 24-well plate containing the incubated

3T3-L1 cells was withdrawn from the incubator. It was identified
| using a microscope that the cells became confluent, and the
medium was removed through suction. The 2 wells of the 24-well
plate were charged with the 0.1% DMSO solution in an amount of 1
ml/well, and the remaining 22 wells were charged with the
‘solution of 1-uM dexamethasone and 0.5mM IBMX in an amount of 1
ml/well. In this state, the incubation was ‘conducted in an
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incubator at 37°C in 5% CO, for 1 day.
P ti 1 additi f a test chemical : i3 1

A test chemical agent was diluted with DMSO to 1 x 10-2 M,
1 x 10-3 M and 1 x 10-¢ M. The dilute solutions were further
diluted to 500 times, and were adjusted to 2 X 105 M, 2 x 10-6 M
and 2 x 10-7 M respectively. At the same time, a 0.2% DMSO
solution was also prepared. Insulin which had been adjusted to
100 pM (in 0.2% bovine serum albumin (BSA) and 3-mM HC1l) and had
been stored at -80°C was naturally thawed, diluted to 50,000
times with the medium, and adjusted to 2-nM. '

Subsequently, the 24-well plate to which dexamethasone and
IBMX had been added the preceding day was withdrawn from the
incubator. It was identified using a microscope that the shape
- of the cells was changed with the addition of dexamethasone and
IBMX. Then, the medium was removed through suction. The 2 wells
to which the 0.1% DMSO solution had been added the preceding day
were charged with the 0.2% DMSO solution in an amount of 500
pl/well and the medium (this was required to check the cell
state at that time). The remaining 22 wells (containing the
solution of dexamethasone and IBMX) were charged with the 0.2%
DMSO solution (2 wells) or the test chemical agent (20 wells) in
an amount of 500 wul/well and.then with the insulin solution in
an amount of 500 ul/well. In this state, the incubation was
conducted in an incubator at 37°C in 5% CO, for from 4 to 5 days.
M t of trig] ide (TG) 3 tei

Four to five days after the addition of the test chemical
agent and the insulin solution, the 24-well plate was withdrawn
from the incubator. The medium was discarded by decantation s and
the remaining medium was then absorbed in a paper towel to
completely remove the medium. Subsequently, the residue was
extracted twice with isopropyl alcohol, and TG was measured at a
wavelength of 410 nm using a TG-measuring kit (acetyl-acetone
method). Subsequently, B isopropyl alcohol was completely
vaporized from the plate in which the extraction with isopropyl
alcohol was completed. This plate was then charged with a 0.1-N
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 NaOH solution in an amount of 400 ul/well, and was allowed to
stand at room temperature for 30 minutes to dissolve the cells.
This solution was sampled into a tube in an. amount of 50 ul.
Further, a solution obtained by diluting a Bio-Rad protein assay
reagent to 5 times with distilléd water was added to the tube in
an amount of 2.5 ml. The mixture was stirred well, and protein
was measured at a measurement wavelengi:h of 595 nm using a
spectrophotometer.

Results _

The stimulatory activity of the test compound for TG
accumulation was calculated} when 1 x 106 M of a control
compdund, pioglitazone, was defined as. 100% and insulin (+)
without the chemical agent was defined as 0%. The result is

shown following.

Table 1
Concentration (M) - Stimulatory activity of
TG accumulation (%)
1 x 10-3 38.2%

Test Example 2

Test for activity of decreasing plasma glucose using db/db

- mice '
Test compounds

6-benzenesu1fonylcarbamoyl-z-éyclop:opyl-l-(2-f1uoro-
benzyl)benzimidazole (177)

6-benzenesulfonylcarbamoyl-1-(2-chlorobenzyl)-2-methyl-
-benzimidazole (163) o

1-(biphenyl-4-ylmethyl)-6-(l1-butanesulfonylcarbamoyl)-2-
methylbenzimidazole (172) '

Five-week-o0ld female mice [C57BL/KsJ-dbm db+/db+,
C57BL/KsJ-dbm +m/+m (Jackson Laboratory) were purchased, and
were kept for 2 to 3 weeks, " Then, these mice were used in the
test. ' '

Brgpamtign_qf_an_agént



253

_ A test compound was mixed with a powdered chow (CE-2, made
by Nippon Clea) using a mortar. 'According to the amount of food
intake of the mouse, the mixing ratios, 0.1%, 0.03%, and 0.01%
corresponded to 100, 30, and 10 mg/kg body weight, respectively.
The mixed chow was changed twice a week. The feed amount and the
remaining amount were recorded, and the intake' was calculated
from the difference therebetween. |
Test schedule

The female db/db mice were grouped according to the body .
weight, the plasma glucose and the plasma triglyceride
' concentratioris. Then, the mixture containing the test compound
was administered to the mice for 14 days (from 8 to 10 weeks
old). In the morning on day 7 and day 14, the blood was
collected from the orbital venous plexus using heparinized glass
capillary tubes (Chase Heparinized Capillary Tubes), and a
plasma fraction was obtained through centrifugal separation.
Plasma glucose, triglyceride, and insulin concentrations were
measured on day 0 and day 14 ‘as well as plasma glucose and
triglyceride concentrations on day 7. - The body weight was
measured on day 0, day 7, and day 14. After the final collection
of the blood, the mice were killed using CO, gas.

The plasma glucose was measured by a glucose oxidase
method (Glucose CII-Test Wako made by Wako Pure Chemical
Industries, Ltd.) using from 10 to 15 ul of plasma. The plasma
triglyceride concentration was measured by a GPO-p-chlorophenol
method (Triglyceride G-Test Wako made by Wako Pure Chemical
Industries, Ltd.) or a GPO-DAOS method (Triglyceride E-Test
Wako) using from 10 to 15 ul of plasma. The above-mentioned
measurements were conducted ilﬁmedia.tely after the blood
collection. The plasma insulin concentration was measured | by
radio immuno assay method (Phadesef Insulin RIA Kit made by Cabi
Pharmacia) using 20 ul of plasma (which can be'stored at -20°C).

The difference in the plasma glucose and the plasma
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trlglycerlde concentrations betweeen the db/db mouse and the +/+
mouse was defined as 100%, and the rate (%) of decrease in the
plasma glucose and the plasma triglyceride concentrations of the
group to which the test compound was administered was calculated.
The results were shown in Table 2.

Table 2
' Activity of
Compound Dose (mg/kg) decreasing
No. plasma glucose
_ (%)
(177) 30 _ 34.5
(163) 30 72
(172) 10 70 - 80
INDUSTRIAL APPLICABILITY

Herein provided are novel benzimidazole derivatives and
their pharmaceutically acceptable salts. These compounds and
their salts have blood sugar level-depressing activity or PDE5-
inhibiting activity, and are uséful for preventing and treating'
impaired glucose tolerance, diabetes (type II diabetes),
diabetic complications such as diabetic nephropathy, diabetic
neuropathy and diabetic retinopathy, syndrome of insulin
resistance (e.g., insulin receptor disorders, Rabson-Mendenhall
syndrome, leprechaunism, Kobberling-Dunnigan syndrome, Seip
syndrome, Lawrence syndrome, Cushing syndrome,'acromegaly, etc.),
hyperlipidemia, atherosclerosis, cardiovascular disorders (e.g.,
stenocardia, cardiac failure, etc.), hyperglycemia(e.g.;
abnormal saccharometabolism such as feeding disorders, etc.), or
hypertension; or stenocardia, hypertension, pulmohary
hypertension, congestivé heart failufe, glomerulopathy (e.q.,
diabetic glomerulosclerosis, etc.), tubulointerstitial disorders
(e.g., renopathy induced by FK506, cyclosporin, etc.), renai
failure, atherosclerbsis, | angiostenosis - (e.qg., after
percutaneous arterioplasty), distal angiopathy, cerebral
apoplexy, chronic reversible obstructions (e.g., bronchitis,
asthma (chronic asthma, allergic asthma), etc.), allergic
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rhinitis, urticaria, glaucoma, ‘diseases characterized by

enteromotility disorders (e.g., hypersensitive enteropathy
syndrome, etc.), impotence (e.g., organié impotence, psychic
impotence, etc.), and diabetic complications (e.g., diabetic
gangrene, diabetic arthropathy, diabetic glomerulosclerosis, -
diabetic dermatopathy, diabetic neuropathy, diabetic cataract, -
diabetic retinopathy, etc. ') . _nephritis, cancerous cachexia, or

restenosis after PTCA.
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Claims

1. A pharmaceutical composition for preventing and
treating impaired glucose tolerance, diabetes, diabetic
complications, syndrome of insulin resistance, hyperlipidemia,
atherosclerosis, cardiovascular disorders, hyperglycemia or
hypertension; or stenocardia, hypertension, pulmonary
hypertension, congestive heart failure, glomerulopathy,
tubulointerstitial disorders, renal failure, atherdsclerosis,
angiostenosis, distal ang.iopa'thy, cerebral apoplexy, chronic

reversible obstructions, allergic rhinitis, urticaria, glaucoma,

diseases characterized by enteromotility disorders, impotence,
diabetic complications, nephritis, cancerous cachexia, or
restenosis after PTCA, which comprises, as an active ingredient,
a compound of the following formula or its pharmaceutically

acceptable salt:

n (R.4')

N
>Rz Q)

wherein R, represehts a hydrogen atom, an arylsulfonyl group, oOr
a lower alkyl group; said lower alkyl group may be substituted
by an aryl group or an aryl group substituted by one or two
substituents selected from a. halogen atom, a haloaryl group, a
lower alkyl group, a ‘halo-lower alkyl group, a 1lower alkoxy
group, a -nitro group, an amino group, a cyano group, an aryl
group, an aryl-lower alkyl grdup ¢« an aryl-lower alkyloxy group,
a haloaryl-lower alkyloxy group, an 'arylsulfonyl-lower alkyl
group, an arylsulfonylamino group, a cyanoaryl group, and a
heterocyclic group, or by a heterocyclic group; '

R, represents a hydrogen atom, a lower cycloalkyl group, a
hydroxyl group, a lower alkoxy group, a mercapto group, a lower
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alkylthio group, an amino group, a lower alkylamino group, a
carboxyl group, an afyl group, or a lower alkyl group; said
lower alkyl group may be substituted by a halogen atom, a lower
alkoxy group, a cyano group, a chlorocarbonyl- group, an aryl
group, or a heterocyclic group; '

R, represents a carboxyl group, an esterified carboxyl
group, an amidated carboxyl group, an amino group, ‘an amido.
group, or a sulfohyl group; said amino group and said amido
group may be substituted by an acyl group or a sulfonyl group;
and a halogen atom, an amino group, or an acylamino group is
bonded to said sulfonyl group; or R, may be bonded to the
skeleton via a lower alkylene or alkenylene group;

R, represents a neutral substituent; and

n means an integer from 0 to 3.

2. Use of a compound of the following formula or its
pharmaceutically acceptable salt for prepariné a phamaceutical
composition for preventing and treating impaired glucose
tolerance, diabetes, diabetic complications, syndrome of insulin
resistance, hyperlipidemia, "atherosclerosis, cardiovascular
disorders, hyperglycemia or hypertension; or stenocardia,
hypertension, pulmonary hypertension, congestive heart failure,
glomerulopathy, tubulointerstitial disorders, renal failure,
atherosclerosis, angiostenosis, distal angiopathy, cerebral
apoplexy, chronic reversible obstructions, allergic rhinitis,
urticaria, glaucoma, diseases characterized by enteromotility
disorders, impotence, diabetic complications, nephritis,
cancerous cachexia, -or rest_enosis affer PTCA: )

n (R;)
N |
Rs >R O
N }
\ ) :

R1
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'wherei'n R represents a hydrogen atom, an arylsulfonyl group, or
a lower alkyl group; said lower alkyl group may be substituted
by an aryl group or an aryl group substituted by one or two
substituents selected from a halogen atom, a haloaryl group, a
lower alkyl group, a halo-lower alkyl group, a lower aikoxy
group, a nitro group, an amino groﬁp, 'a cyano group, an aryl
group, an aryl-lower alkyl group, an aryl-lower alkyloxy group,
a haloaz"yl—lower alkyloxy group, an arylsﬁlfonyl-lower alkyl
group, an a:ylsulfonylainino group, a cyanoaryl group, and a
heterocj(clic group, or by a heterocyclic group;

R, represen'tsl a hydrogen atom, a lower cycloalkyl group, a
hydroxyl group, a lower alkoxy group, a mercapto group, a lower
alkylthio group, an amino group, a lower alkylamino group, a
carboxyl group, an aryl group, or a lower alkyl group; said
lower alkyl group may be .substituted by a halogen atom, a lower
alkoxy group, a cyano groﬁp, a chlofo_car._‘bonyl group, an aryl
group, or a heterocyclic group; ' : _

R, represents a caj:boxyl' group, an esterified carboxyl
group, an amidated carboxyl group, ah. amino group, an amido
group, oOr a sulfonyl group; said amino group and said amido
group may be substituted by an acyl group or a sulfonyl group;
‘and a halbgen atom, an amino group, or an acylamino group is
bonded to said sulfonyl group; or R, may be bonded to the
skeleton via a lower alkylene or alkenylene group;

R, represents a neutral substituent; and

n means an integer from 0 to 3.

3. A method for preventing or treating impaired glucose
tolerance, diabetes, diabetic complicat‘ions, syndrome of insulin
resistance, hyperlipidemia, atherosclerosis, cardiovascular
disorders, hyperglycemia or hypertension; or stenocardia,
hypertension, pulmonary hypertension, congestive heart failure,
glomerulopathy, tubulointerstitial disorders, renal failure,
atherosclerosis, angiostenosis, distal angiopathy, cerebral
apoplexy, chronic reversible obstructions, allergic rhinitis,
urticaria, glaucoma, diseases characterized by enteromotility
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disorders, impotence, diabetic complications, nephritis,
cancerous cachexia, or restenosis after PTCA, which comprises
administering a compound of the following formula or its

pharmaceutically acceptable salt:

n (R,)

N |
Rs - >R (1
N -
\ _
R1

wherein R represents a hydrogen atom, an arylsulfonyl group, or
a lower alkyl group; said lower alkyl group may be substituted
by an aryl group or an aryl group substituted by one or two
substituents selected from a halogen atom, a haloaryl group, a
lower alkyl group, a halo-lower alkyl group, a lower alkoxy
group, a nitro group, an amino group, a cyano group, an aryl
group, an aryl-lower alkyl group, an aryl-lower alkyloxy gfoup,
a haloaryl-lower alkyloxy group, an arylsulfonyl-lower alkyl
group, an arylsulfonylamino group, ‘a cyanoaryl group, and a
heterocyclic group, or by a heterocyclic group; '

R, representsﬂ a hydrogen atom, a lower cycloalkyl grbup, a
hydroxyl group, a lower alkoxy group, a mercapto group, a lower
alkylthio group, an amino group, a lower alkylamino group, a
carboxyl group, an aryl group, or a lower alkyl group; said
lower alkyl group may be substit_ﬁted by a halogen atom, a lower
alkoxy group, a cyano group, a chlorocarbonyl group, an aryl
group, or a heterocyclic group; '

R, represents a darboxyl group, an esterified carboxyl
group, an amidated carboxyl group, an amino group, an amido
group, or a sulfonyi group; said amino group and said amido
group may be substituted by an acyl group or a sulfonyl group;
and a halogen atom, an amino group, or an adylamino group is
bonded to said sulfonyl group; or R, may be bonded to the

skeleton via a lower alkylene or alkenylene group; -
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R, represents a neutral substituent; and

n means an integer from 0 to 3.

4. A pharmaceuticai composition for preventing and
treating impaired glucose tolerance, diabetes, diabetic
complications, syndrome of insulin resistance, hyperlipidemia,
atherosclerosis, cardiovascular disorders, hyperglycemia or
hypertehsion; or stenocardia, hypertension, pulmonary
hypértension, congestive ‘heart failure, glomerulopathy,
tubulointerstitial disorders, renal failure, atherosclerosis,
angiostenosis, distal angiopathy, cerebral apoplexy, chronic
reversible obstructions, allergic rhinitis, urticaria, glaucoma,
diseases characterized by enteromotility disorders, impotence,
diabetic complications, nephritis, cancerous cachexia, or
restenosis after PTCA, which comprises, as an active ingredient,
a compound of the following formula or its pharmaceutically
acceptable salt: '

n (R4’)
N : |
N\ |
- _ N>—'R7; (n
Re |

wherein R, represents an aryl-lower alkyl group or an aryl-lower
alkyl group substituted by one or two substituents selected from
a halogen atom, a haloaryl group, a lower alkyl group, a halo-
lower alkyl group, a lower alkoxy group, a nitro group, an amino
group, a cyano group, an aryl group, a cyanoaryl group, an aryl-
lower alkyloxy group, an arylsulfonyl-lower alkyl group, an
arylsulfonylamino group, an aryl-lower alkyl group, and a
heterocyclic group; _

R, represents a lower alkyl group or a lower cycloalkyl
group; | ' , _
R, represents a carbamoyl group, which may be substituted
by a lower alkyl group, a lower alkyl group substituted by a
substituted or unsubstituted  aryl group or a substituted or



26 A T

unsubstituted heterocyclic group, an aryl group, a heterocyclic

gloup, or a group of:

RQ\ /. . '
PASIS I
0*"S0 (11e)

in which R, represents an alkyl group having up to 8 carbon atoms,
a halo-lower alkyl group, an aryl-lower alkyl group, a hydroxy-
lower alkyl group, a tri-lower alkylsilyl-lower alkyl group, a
lower alkoxy-lower alkyl group, a lower alkylthio-lower alkyl
group, a heterocyclic group, or an aryl group; éa_id aryl group
may be substituted by a halogen atom, a lower alkyl group, a
halo-lower alkyl group, a lower alkoxy group or a nitro group;

or R, may be bonded to the skeleton via a lower alkylene or
alkenylene group; |

R,' represents a ' hydrocarbon group or a _halogénated
hydrocarbon group; and ' |

n means an -integer from 0 -to 3.

5. A Compound of the following formula or its
pharmaceutically acceptable salt for the preparation of
pharmaceutical composition for preventing and treating inipaired
glucose tollerance, diabetes, diabetic complications, syndrome of
insulin resistance, hyperlipidemia, atherosclerosis,
cardiovascular disorders, hyperglycemia or hypertension; or
stenocardia, hypertension, pulmonary hypertension, congestive
heart failure, glomerulopathy, tubulointerstitial disorders,
renal failure, atherosclerosis; angiostenosis  distal angiopathy,
‘cerebral apoplexy, chronic reversible obstructions, allergic
rhinitis, urticaria, glaucoma, diseases characterized by
enteromotility disorders, impotence, diabetic complications,
nephritis, cancérous cachexia ¢+ Or restenosis after PTCA:
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n (R4’) . _ _
Rg N\>—'R7 |
N S an
_ \ _
| —_— Re
wherein R, represents an érYl-lower alkyl group whicn may' be
substituted by .one or two substituents selected from a halogen
atom, _ a haloaryl group, a lower alkyl group, a halo-lower alkyl
group, a lower alkoxy group, a . nitro group, an amino group, a |
cyano group, an aryl group, a 'cyanoaryi group, an aryl-lower
‘alkyloxy group, an arylsulfonyl-lower - alkyl group, an
arylsulfonylamino group', an aryl-lower alkyl group, and a
heterocyclic group; _ o
R, represents a lower alkyl group or a lower cycloalkyl
group; |
R, represents a carbamoyl group, which may be substituted
by a lower alkyl group, a lower alkyl group substituted by a
substituted or unsubstituted aryl group or a substituted or

unsubstituted heterocyclic group, an aryl group, a heterocyclic

group, or a group of:

Rown- '
_ S I
0% 0 ( a)

in which R, represents an alkyl group_ha_ving up to 8 carbon atoms,
a halo-lower alkyl group, an aryl-lower alkyl group, a hydroxy-
lower alkyl group, a tri-lower alkylsilyl-lower alkyl group, a
lower alkoxy-lower alkyl group, a lower alkylthio-lower alkyl
group, a heterocyclic group, or an aryl group; said aryl group
may be substituted by a halogen atom, a lower élkyl group, a
halo-lower alkyl group, a lower alkoxy group or a nitro group;
or R, may be bonded to the ‘skeleton via a lower alkylene or
alkenyl‘ené group; | : _ |
R’ represents a hydrocarbon group or a halogenated
hydrocarbon group; and
n means an integer from 0 to 3. |
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6. -A method for preventing or treating impaired glucose
toierance, diabetes, diabetic compliéations, syndrome of insulin
resistance, . hyperlipidemia, = atherosclerosis, cardiovascular
disorders, hyperglycemia or ‘hypertension; or - stenocardia,
hypertension, pulmonary hyperténsion, congestive heart failure,
glomerulopathy, tubulointerstitial disorders, renal failure,
- atherosclerosis, angiostenosis, distal angiopathy, cerebral
apoplexy, chronic reversible obstructions, allergic rhinitis,
urticaria, glaucoma, diseases characterized by enteromotility
disorders, impotence, diabetic complications, = nephritis,
cancetous cachexia, or restenosis after.PTCA; which'comprises
administering a compound of the following formula or its

pharmaceutigally acceptable salt:

n. (R;) .
\ .
Re N> R San
| N |
R, |

wherein R, represents an aryl-lower alkyl group or an aryl-lower
alkyl group substituted by one or two substituents selected from
a halogen atom, a haloaryl group, a lower alkyl group, a halo-
lower alkyl group, a lower alkoxy group, a nitro group, an amino |
group, a cyano group, an aryl group, a cyanoaryl group, an aryl-
lower alkyloxy group, an arylshlfonyl-lowex alkyl group, an
arylsulfonylamino group, an - aryl-lower alkyl group, and a
heterocyclic group} |

R, represents a lower alkyl group or a lower cycloalkyl
group; . ' |

R, represents a carbamoyl group, which may be substituted
by a lower alkyl group, a lower alkyl group substituted by a -
substituted or unsubstituted aryl group or a substituted or
- unsubstituted heterocyclic group, an aryl group, a heterocyclic
group, or a group of: |
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SsZ. o
0/ \O_ ( a.>

in which R, represents an aikyl group having up to 8 carbon atoms,
a halo-lower alkyl group, an aryl-lower alkyl group, a hydroxy-
lower alkyl group, a tri-lower alkylsilyl-lower alkyl group, a
lower -alkoxy-lor}:er alkyl group, a lower alkylthio-lower alkyl
grou'p, a heterocyclic group, or an aryl group; said aryl group
may be substituted by a halogen atom, a lower alkyl group, a
halo-lower alkyl group, a lower alkoxy group or a nitro group;

or R, may be bonded to the skeleton via a lower alkylene or

alkenylene group; :

R,' represents é hydrocarbon - group or a halogenated
" hydrocarbon group; and

n means an integer from 0 to 3.

7. A pharmaceutical composition for preventing and
treating impaired glucose tolerance, | diabetes, diabetic
compliéation_s, syndrome of insulin resistance, hyperlipidemia,
atherosclerosis, cardiovasculér disorders, hyperglycemia or
hypertension; or stenocardia, hypertension, pulmonary
hypertension, congestive  heart failure, glomerulopathy,
tubulointerstitial disorders, renal failure, atherosclei:osis,
angiostenosis, distal angiopathy, cerebral apoplexy, chronic
reversible obstructions, allergic rhinitis, urticaria, glaucoma,
diseases characterized by enteromotility disorders, impotence,
diabetic complications, nephritis, cancerous cachexia, or
restenosis after PTCA, which comprises, as an active ingredient,
a compound of the following ) formula or its pharmaceutically

acceptable salt:
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n _(Ra’) )
R, N\>——R | |
‘ N A
Re

wherein R, represents an aryl-'lower alkyl group or an aryl-lower
alkyl group substituted by one or two substituents selected from
a halogen atom, a lower alkyl group, a halo-lower alkyl group, a
lower alkoxy group, a nitro group, an amino group, a cyano group,
_' an arYl group, a haloaryl group, a cyanoaryl group, an aryl-
lower alkyloxy group, an arylsulfonyl-lower alkyl group, an
arylsulfonylamino group, an aryl-lower aikyl' group, and a
heterocyclic group;

R, represents a lower alkyl group or a lower cycloalkyl

~group;
R represents a substitutent of a formula:

R, z\s:o\n/ ' _ a ' o

in which R, represents an alkyl group having up to 8 carbon
atoms, a halo-lower 'a-lkyl group, an aryl-lower alkyl group, a
hydroxy-lower alkyl group,' a tri-lower ailkyls_ilyl-lower alkyl
group, a lower alkoxy-lower alkyl group, a lower alkylthio-lower -
alkyl group; a heterocyclic group, or an aryl group; said aryl
group may be substituted by & halogen atom, a lower alkyl group,
a halo-lower alkyl group, a lower alkoxy group, or a nitro
grdup; or R,; may be bonded to the skeleton via a lower alkylene
or alkenylene group; | _ ,

R,' represents a hydroCarbon group or a halogenated
hydrocarbon group; and

n means an integer from 0 to 3.
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8. Use of a compound of the following formula or its
pharmaceutically acceptable salt for preparing a pharmaceutical
composition _for preventing and ;reating impaired glucose
tolerance, diabetes, diabetic complications, syndrome of insulin
resistance, hyperlipidemia, atherosclerosis, cardiovascular
disorders, hyperglycemia or hypertension; or stenocardia,
hypertension, pulmonary_hypeftension, congestive heart failure,
glomerulopathy, tubulointerstitial disorders, renal failure,
atherosclerosis, angiostenosis, distal angiopathy, cerebral
apoplexy, chronic reversible obstructions, allergic rhinitis,
urticaria, glaucoma, diseases characterized by enteromotility
disorders, impotence, diabetic complications, nephritis,

cancerous cachexia, or restenosis after PTCA:
n .<R4-,)
: N, - |
R, s>—'R7
N ()
\
Re .

wherein R, represents an aryl-lower alkyllgroup or an aryi-lower
alkyl group substituted by one or two substituents selected from
a halogen atom, a lower alkyl group, a halo-lower alkyl group; a
lower alkoxy group, a nitro group, an amino group, a cyano group,
an aryl group, a haloaryl group, a cyanoaryl group, an aryl-
lower alkyloxy group, an arylsulfonyl-lower alkyl group, an
arylsulfonylamino group, an aryl-lower alkyl group, and a
heterocyclic group;. '

R, represents a lower alkyl group or a lower cycloalkyl

group;
R,;, represents a substitutent of a formula:

H
R‘IZ\ /N ; )
0“0 - (lla)
. (). | '
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in which R, represents an alkyl group having up to 8 carbon
atoms, a halo-lower alkyl group, an aryl-lower alkyl group, a
hydroxy-lower alkyl group, a tri-lower alkylsilyl-lower alkyl
group, a lower-alkoxy-lower alkyl group, a lower alkylthio-lower
alkyl group, a heterocyclic group, or an aryl group; said aryl
group may be substituted by a halogen atom, a lower alkyl group,
"a halo-lower alkyl group, a lower alkoxy group, or a nitro
group; or R,; may be bonded to the skeleton via a lower alkylene
or alkenylene group;

R,' represents a hydrocarbon group or a halogenated
hydrocarbon’ group; and

n means an integer from 0 to 3.

9. A method for preventing or treating impaired glucose
tolerance, diabetes, diabetic complications, syndrome of insulin
resistance, hyperlipidemia, atherosclerosis, cardiovascular
disorders, hyperglycemia or hypertension; or stenocardia,
hypértension, pulmonary hypertension, congestive heart failure,
glomerulopathy, tubulointerstitial disorders, renal failure,
atherosclerosis, angiostenosis, distal angiopathy, cerebral -
apoplexy, chronic reversible obstructions, allergic rhinitis,
urticaria, glaucoma, diseases characterized by enteromotility
disorders, impotence, diabetic complications, nephritis,
.cancerous cachexia, or restenosis after PTCA, which comprises
'administering a compound of the following formula or its
pharmaceutically acceptable salt:

rm_(F24’) : ' _
_ N |

Ris N> 7 Q)
Y |

wherein R, represents an aryl-lower alkyl group or an aryl-lower
alkyl group substituted by one or two substituents selected from
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‘a halogen atom, a lower alkyl group, a halo-lower alkyl group, a
lower alkoxy group, a nitro group, an amino group, a cyano group,
an aryl group, a haioaryl group, a cyanoaryl group, an aryl-
lower alkyloxy group, ari' arylsulfonyl-lower alkyl group, an
arylsulfonylamino group, an aryl-lower ‘alkyl group and a
‘heterocyclic group; | | ' '

R, represents a lower alkyl group or a lower cycloalkyl
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group; | |
| R,, represents a substitutent of a formula:

12\ -~ : .
O’S\OY (111a)

in which R, represents an alkyl group having up to 8 carbon
atoms, a halo-lower alkyl group,- an aryl-lower alkyl group, a
hydroxy-lower alkyl' group, a tri-lower alkylsilyl-lower alkyl
group, a lower alkoxy-lower alkyl group, a lower alkylthio-lower
alkyl group, a heterocyclic groﬁp, or an aryl group; said aryl
group may be substituted by a halogen atom, a lower alkyl group,
a halo-lower alkyl group, a iower alkoxy group, or a nitro
group; or R,; may be bonded to the skeleton via a lower alkylené
or alkenylene group;

R,' represents a hydrocarbon group or a halogenated
hydrocarbon group; and -

n means an integer from 0 to 3.

10. A 'pharmaceutical composition for preventing and
treating impaired glucose tolerance, diabetes, diabetic.
complications, syndrome of insulin resistance, hyperlipidemia,
atherosclerosis, cardiovascular disorders, hyperglycemia or
hypertension; or stenocardia, hypertension, ~ pulmonary
hypertension, congestive heart failurg, glomerulopathy,
tubulointerstitial disorders, renal failure, atherosclerosis,
-angiostenosis, distal angiopathy, cerebral apoplexy, chronic
reversible obstructions, allergic rhinitis, urticaria, glaucoma,
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diseases characterized by -entergniotility disorders, impotence,
diabetic complications, nephritis, cancerous cachexia, or
restenosis after PTCA, which comprises, as an active ingredient,
a compound of the following formula or its pharmaceutically

acceptable salt:

n (R -
N = -
R, - YRy,
\
Rys

wherein R, represents an aryl-lower alkyl group or an aryl-lower
alkyl group substituted by one or two substituents selected from
a halogen atom, a lower alkyl group, a halo-lower alkyl group, a
lower alkoxy group, a nitro group,'an amino group, a cyano group,
an aryl group, a haloaryl group, a cyanoaryl group, an aryl-
lower alkyl group, an arylsulfonyl-lower alkyl group, an
'arylsulfonylamino group, ahd a heterocyclic group;

R,, represents a lower aikyl group;

R, represents a substitutent of a formula:

16\\S:k)\Tr// | (lvé)

in which R , represents a lower alkyl group or an aryl group;

R,' represents a hydrocarbon group or a halogenated
hydrocarbon group; and '

n means an integer from 0 to 3.

11. Use of a compound of the following formula or its
pharmaceutically acceptable salt for préparing a ‘'pharmaceutical
composition for preventing and treating 'impaired glucose
tolerance, diabetes, diabetic complications, syndrome of insulin
resistance, hyperlipidemia, 'atherosclerbsis, cardiovascular
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disorders, hyperglycemia or hypeftension;-.br stenocardia,

-hypértension, pulmonary hypertension, congestive heart failure,
"glomerulopathy, tubulointerstitial .disorders, renal failure,
atherosclerosis, angiostenosis, distal angiopathy, cerebral
apoplexy, chronic reversible obstructions, allergic rhinitis,
urticaria, glaucoma, diseases characterized by enteromotility
disorders, impotence, diabetic complications, nephritis,

cancerous cachexia, or restenosis after PTCA:

n _(R4,) .
N - |
R, N R4 |
° _ N>_ V)

\ .
Ris

wherein R, represents an aryl-lower alkyl group or an aryl-lower

alkyl group substituted by one or two substituents selected from
a halogen atom, a lower alkyl group, a halo-lower alkyl group, a
lower alkoxy group, a nitro group, an amino group, a cyano group,
an aryl group, a haloaryl group, a cyanoaryl group, an aryl-
lower alkyl group, an arylsulfonyl-lower alkyl group, an
arylsulfonylamino group, and a heterocyclic group;

Rﬁ represents a lower alkyl group;

R, represents a substitutent of a formula:

16\~ - . _
O,S\O\n/ (va)

in which R, represents a lower alkyl group or an aryl.group;
R,' represents a hydrocarbon groﬁp or a halogenated
hydrocarbon group; and
" n means an integer from 0 to 3.
12. A method for preventing or treating impaired glucose
tolerance, diabetes, diabetic complications, syndrome of insulin
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resistance, hyperlipidemia, atherosclerosis, cardiovascular
disorders, hyperglycemiaf or hypertension; or stenocardia,
hypertension, pulmonary hypertension, congestive heart failure,
glomerulopathy, tubulointerstitial disorders, renal failure,
atherosclerosis,  angiostenosis, distal angiopathy, cerebral
apoplexy, chronic reversible obstructions, allergic rhinitis,
urticaria, glaucoma, diseases characterized by enteromotility
disorders,  impotence, diabetic complications, nephritis,
cancerous cachexia, or restenosis after PTCA, which comprises
administering a compound of the following formula or its
pharmaceutically acceptable salt: '

n (R,) . |
N, |
R, R4
3 N>— | (V)
i o
Rys |

wherein R, represents an aryl-lower alkyl group or an aryl-lower
alkyl group substituted by oné or two substituents selected from
a halogen atom, a lower alkyl group, a halo-lower alkyl group, a
lower alkoxy group, a nitro group, an amino group, a cyano group,
an aryl group, a haloaryl group, a cyanoaryl dgroup, an aryl-
lower alkyl group, an .arylsulfonyl-lower alkyl group, an
arylsulfonylamino group, and a heterocyclic group;
R,, represents a lower alkyl group; '
'Rﬁ represents a substitutent of a formula:
H
R, s\S ,N
0’/. \\O 4 (lVa)

in which R represents a lower alkyl group of an aryl group;
R,' represents a hydrocarbon group or a ‘halogenated

hydrocarbon group; and
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n means an integer from 0 to 3. _
13. A benzimidazole derivative of the following formula,

or its pharmaceutically acceptable salt:

Rze n (R.4’)
~ NV e A N
oS YA N>—R2_ v

ki
wherein R represents a hydrogen atom, an arylsulfonyl group, or
a lower alkyl group; said lower a]_.kyl group may be substituted
by an aryl group or an aryl group substituted by one or two
. substituents selected from a halogen atom, a haloaryl group, a
lower alkyl group, a bhalo-lower alkyl group, a lower alkoxy
group, a nitro group, an amino group, a cyano group, an aryl
group, an aryl-lower alkyloxy group,. an arylulfonyl-lowér alkyl
group, an aryl-lower alkyl group, a haloaryl-iower' alkyloxy
group, an .arylsulfonylamino group, an arylcarbonylamino group,
an arylcarbonyl group, an arylalkenyl group, a cyanoaryl group,
and a heterocyclic group, or by a heterocyclic group; '
R, represents a hydrogen atom, a lower cycloalkyl group, a
hydroxyl group, a hydroxy-lower alkyl group, a 1lower alkoxy
group, a mercapto group, a lower alkylthio group, an amino group,
a lower alkylamino group, a carboxyl group, an aryl group, or a
lower alkyl group; said lower alkyl group may be substituted by
‘a halogen atom, a 1lower alkoxy group, a cyano group, a
halocarbonyl group, an aryl group, or a heterocyclic group;
R,. represents an alkyl group having up to 8 carbon atoms,
a lower cycloalkyl group, a halo-lower alkyl group, a tri-lower
- alkylsilyl-lower alkyl group, a lower alkoxy-lower alkyl group,
a lower - alkylthio-lower alkyl group, an aryl group, a
heterocyclic gi'oup, an aryl-lower alkyl gx.joﬁp, or a hydroxy-
lower alkyl group; said aryl group may be substituted by a
halogen atom, a lower alkyl group, a halo-lower alkyl group, a

lower alkoxy group, or a nitro group;
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R represents a hydrogen.atom or a lower alkyl group;
provided that, when R, and R,  are both lower alkyl groups, they
may be bonded together to form a ring;

Y represents a carbonyl group or a lower alkylene group;

A represents a single bond, or a lower alkylene or -
alkenylene group; '

R,' represents a ‘hydrocarbon group or a halogenated
hydrocarbon group; and .

n means an integer from 0 to 3.
14. A benzimidazole derivative of the following formula,

or its pharmaceutically acceptable salt:

R26 _ R2e
N
/s’N‘Y A >Rz (1x)
0% t\! _
R27

wherein R, represents a hydrogen atom, an alkyl group having up
to 7 carbon atoms, a halo-lower _alkyl group, an arylsulfonyl
group, an aryl-lower alkyl group, a heterocyclic lower alkyl
group, or a halo-heterocyclic lower alkyl group; the aromatic
ring moiety in said aryl-lowér'alkyl group may be substituted by
one or two substituents selected from a halogen atom, a lower
alkyl group, a halo-lower alkyl group, a cyanoaryl dgroup, an
amino group, a lower alkoxy group, a nitro group, a cyano group,
an aryl group, a haloaryl dgroup, an arylsulfonyl-lower alkyl
group, an arylsulfdnylamino group, an aryl-lower alkyloxy group,
an aryl-lower alkyl group, a heterocyclic group, an aryloxy
group, an arylcarbonyl group, an arylcarbonylamino group, and an
aryl-lower alkyloxy group substituted by one or two halogen
atoms; |

R,, represents a- hydrogen atom, an alkyl group having up
to 7 carbon atoms, a halo-lower alkyl group, a lower alkoxy-
lower alkyl group, a lower cycloalkyl group, an aryl group, an
aryl-lower alkyl group, a lower alkylamino group, a lower alkoxy
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group, a lower alkylthio group, a hydroxyl group, a mercapto
group, an amino group, or a carboxyl group;

R, represents an alkyl group having up to 8 carbon atoms,
a halo-lower alkyl group, a tri-lower alkylsilyl-lower alkyl
group, a lower alkoxy-lower alkyllgroup, a lower alkylthio-lower
alkyl group, an aryl group, a heterocyclic group, an aryl-lower
alkyl group, or a hydroxy-lower alkyl group; said aryl group may
be substituted by a halogen atom, a lower alkyl group, a halo-

lower alkyl group, a lower alkoxy group, Oor a nitro group;
R,, represents athydrogen'atom or a lower alkyl group;

provided that, when R, and R, are both lower alkyl groups, they

may'be bonded together to form a ring;
Y represents a carbonyl group or a lower alkylene group;
A represents a single bond, or a lower alkylene or

alkenylene group; and _
R,, represents a hydrogen atom or a lower alkyl group.

15. A benzimidazole derivative of the following formula,

or its pharmaceutically acceptable salt:

n (R,)

N
R;3—A \>—R32

Rao

0

wherein'R30 represents a hydrogen atom, a lower alkyl group, a

| substituted or unsubstituted benzyl group'of a formula:

1§31‘ﬂz:;;rlﬂ\\ _(xa)

in which R, représents a-hydrogen atom, a cyanoaryl group, an
amino group, a lower alkbxy group, a nitro group, a cyano group,
an aryl group, a haloaryl group, an arylsulfonyl-lower alkyl
group, an arylsulfonylamino group, an aryl-lower alkyloxy éroup,
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an aryl-lower alkyl group, a heterocyclic group, or an aryloxy
group, ' |

or represents an aryl-lower alkyloxy group or an aryl-lower
alkyloxy group substituted by one or two 'halogen atoms, an
arylsulfonyl group, a heterocyclic lower alkyl group, an
arylcarbonylamino group, an arylcarbonyl group, an arylalkenyl
group, or a lower  alkylenedioxyaryl. group; the a-position of
said benzyl group may be substituted by a lower alkyl group;

R, represents a “hydrogen atom, a lower alkyl group, a
halo-lower alkyl group, a lower cycloalkyl group, an aryl group,
an aryl-lower alkyl group, a lower alkylamiho group, a lower
alkoxy group, a lower alkylthio group, _a lower alkoxy-lower
alkyl group, or a heterocYclic'lower alkyl group; '

R,, represents a carboxyl group, a lower alkoxycarbonyl

group, a (2-cyanoaryl)oxycarbonyl group, or a group of a

B
F234‘-4f1q5iﬁp_- Ob)

formula:

in which Y represents a carbonyl group or a lower alkylene
group; ' |

R“'representé a lower alkyl group or a lower alkyl group
substituted by a substituted or unsubstituted aryl or
heterocyclic group, or represents an aryl group or a
héterocfclic group; | |

A represents a single bond, or .a lower alkylene or
alkenylene group; | _ _ |

R,' represents .a hydrocarbon group or a halogenated

hydrocarbon group; and : _
n means an integér from 0 to 3, provided that, when R, is

"a hydrogen atom, n is 0.
16. A benzimidazole derivative of the following formula,

or its pharmaceutically acceptable salt:
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~N

RagA P 123; B
- X1)

RSS
37

wherein R, represents a hydrogen atom, an aryl group, a lower
élkoxy-lower alkyl group, a lower alkyl group, or an aryl-lower
alkyl group; ‘ : _

R,, represents a carboxyl group, a lower alkoxycarbonyl

- group, a heterocyclic lower alkylamino group, or a heterocyclic

lower alkylcarbamoyl group;
R, and R,, each independently represent a hydrogen atom, a

halogen atom, a lower alkyl group, a halo-lower élkyl group, an
aryl group, an aryl-lower aikyl group, or an aryl-lower alkyloxy
group; and , '

A represents 'a_ single bond, or a lower alkylene or’
alkenylene group; provided that, when R, is a lower alkyl groﬁp,

A is a lower alkylene group or a lower alkenylene group.
17. A benzimidazole derivative of the following formula,

or its pharmaceutically acceptable salt:

R40\ N
L)

Ras
‘Qav'

wherein R and R, each independently represent a hydrogen atom,
a halogen atom, a lower alkyl group, a halo-lower alkyl group,
an aryl group, an aryl-lower alkyl group, or an aryl-lower

alkyloxy group; :
R, represents a lower alkyl group; and
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'R, represents a ‘hydrogen atom, a lower alkoxycarbonyl

group, a lower alkanoyl group, a lower alkanesulfonyl group, Or
a carbamoyl group.

18. A benzimidazole derivative of the following formula,
or its pharmaceutically acceptable salt:

Ne . _\>_3’ O am

Ry,

wherein R and R, each independently represent a hydrogen atom,
a halogen atom, a lower alkyl group, a halo-lower alkyl group,
an aryl group, an aryl;ldwer alkyl group,- or an aryl-lower
alkyloxy group; and ' '

R, represents a 1ower'alkyl group or a lower cycloalkyl
group. '

19. A benzimidazole derivative of the following formula,
or its pharmaceutically acceptable salt:

| Rze |
Rw@::‘}'& | (XIV)

Ras

Ras

wherein R and R,  each independently represent a hydrogen atom,
a halogen atom, a lower alkyl'group, a haip-lower alkyl group,

an aryl group, an arylrlqwer alkyl group, or an aryl-lower
alkyloxy group;
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R, represents a lower alkyl group or a lower cycloalkyl
group; _
R,, represents a 2-pyridylcarbamoyl group, a 2-carboxy-1-

pyrrolidinocarbbnyl ~group, an N-methyl-N—(2—pyridy1-
methyl )carbamoyl group, a homopiperidinocarbonyl group, a [2-(N-
_ oxo)—pyridylmethyl]carbamoyl - group, a 4~(dimethyl-
"~ amino)benzylcarbamoyl group, a piperonylcarbamoyl group, an N-
methyl-N-(2-pyridyl)carbamoyl group, a thiomorpholinocarbonyl
group, a halosulfonyl group, an aminosulfonyl group, an
acylaminosulfonyl group, a lower alkoxycarbonyl group, or a
carboxyl group; ' ' | '
R, represents a hydrogen atom, or a lower alkyl group;
provided that, when R, is a lower alkylcarbonyl group or a
carboxyl group, R _ is a lower alkyl group. |

29
20. A benzimidazole derivative selected from the group-

consisting of : _1-(2—bromobenzy1)—6-ethoxycarbony1;2—n—
propylbenzimidazole, 6~-ethoxycarbonyl-1-(2-fluorobenzyl)-2-n-
propylbenzimidazole, .6-ethoxycarbonyl-1-(4-fluorobenzyl)-2-n-
propylbenzimidazole, 6-ethoxycarbonyl~1-(3-fluorobenzyl)-2-n-

propylbenzimidazole, 1-(2,6-dichlorobenzyl )-6-ethoxycarbonyl-2-
n-propylbenzimidazole, 1-(3-methylbenzyl)-6-ethoxycarbonyl~2-n-
propylbenzimidazole, 2-6yclopropy1-6-ethoxycarbonyl—l-(24
fluorobenzyl)benzimidazole, 1-(2~chlorobenzyl)-2-cyclobutyl-6-
ethoxycarbonylbenzimidazole, l-(2-chlorobenzyl)-6-ethoxy-
carbonyl-2-n-pentylbenzimidazole, 5-carboxy-1-(2-chlorobenzyl)-
2-n-propylbenzimidazole, 6-carboxy-1-(3-methylbenzyl)-2-n-
propylbenzimidazole, 2-n-butyl-7-carboxy-1-(2-ch10tobenzjl)— |
benzimidazole, 6-carboxy-1-(2-fluorobenzyl )~2-cyclopropyl-
benzimidazole, 2-n-buty1—6-carboxy-1-(z-fluorobehzyl)-
benzimidazole, ' 1=(2~-chlorobenzyl)-6-chlorocarbonyl-2-cyclo-
propylbenzimidazole, 1-(2-chlorobenzyl)—6-morpholinocarbamoyl-z—
n-propylbenzimidazole, | 2-n-butyl-1-(2-chlorobenzyl)-6-[(2-
pyridylmethyl)carbamoyl ]lbenzimidazole, 2-n-butyl-5-carbamoyl-1-
(2-chlorobenzyl)benzimidazole, 1-(2-chlorobenzyl)-2-cyclopropyl-
6-morpholinocarbonylbenzimidazole, 1-(2-chlorobenzyl)-2-
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_cyclopropyl-6-[ (2-pyridylmethyl)carbamoyl]benzimidazole, - 1-(2-
chlorobenzyl)-2-cyclobutyl-6-[ (2-pyridylmethyl )carbamoyl]-
benzimidazole, 1-(2-chlorobenzyl)-2-n-propyl-5-[ (2-pyridyl-
methyl )carbamoyl ]benzimidazole, 1-(2-chlorobenzyl)-6-phenyl-
carbamoyl-2-n-propylbenzimidazole, 1-(2-chlorobenzyl)-2-n- -
propyl-6-[ (4-pyridylmethyl)carbamoyl ]benzimidazole, 1-(2-
chlorobenzyl)-2-n-propyl-6-[ (3-pyridylmethyl )carbamoyl]-
benzimidazole, 1-(3-methylbenzyl)-2-n-propyl-6-[ (2-pyridyl-
methyl )carbamoyl ]Jbenzimidazole, 1-(2-chlorobenzyl)-2-ethyl-6-
[ (2-pyridylmethyl)carbamoyl ]benzimidazole, 2-n-butyl-1-(2-
chlorobenzyl)-7-[ (2-pyridylmethyl)carbamoyl ]Jbenzimidazole, 2-n-
butyl-1-(2-fluorobenzyl)-6-(2-pyridylmethylcarbamoyl)-
benzimidazole, 1-(2-chlorobenzyl)-6-ethoxycarbonyl-2-methyl-
benzimidazole, 1-(3-chlorobenzyl)-6-ethoxycarbonyl-2-n-propyl-

" benzimidazole, l-benzyl-6-ethoxycarbonyl-2-n-propylbenzimidazole,
1—(4—chlorobenzyl)-6-ethoxycarbonyl-2-n—propylbenzimidazole, 6- .
ethoxycarbonyl-z-methyl-14[2-(trifluoromethyl)benzyl]é
benzimidazole, 6-ethoxycarbonyl-2-methyl-1-[4-(trifluoromethyl)-
benzyl lbenzimidazole, - 1-(3,4-dichlorobenzyl)-6-ethoxycarbonyl-2-

methylbenzimidazole, 6-ethoxycarbonyl-2-methyl-1-(2-methyl-
benzyl)benzimidazole, l-benzyl-6-ethoxycarbonyl-2-methyl-
benzimidazole, 1-(4~-t-butylbenzyl)-6-ethoxycarbonyl-2-methyl-
benzimidazole, 1-(2—chlorobenzy1)-5-ethoxycarbonyl-2—methyl—
benzimidazole, 1-(2,6¥dichlorobenzyl)-6-ethoXycarbonyl-2-methyl-
benzimidazole, 1-(2,4-dichlorobenzyl)-6~ethoxycarbonyl-2-
methylbenzimidazole, 6-carboxy-1-(4-chlorobenzyl)-2-n-propyl-
benzimidazole, 6-carboxy-1—(2,6-dichlorobenzy1)-2-methy1-
benzimidazole, 6;carboxy-2-methyl-1-[2-(trif1uoromethy1)-
benzyl]benzimidazole, 6-carboxy-2-methyl-1-[4-(trifluoromethyl)-
benzyllbenzimidazole, - 6-carboxy-1-(3,4-dichlorobenzyl)-2-

- methylbenzimidazole, 1l-benzyl-6-~carboxy-2-n-propylbenzimidazole,
6-carboxy-1-(3-chlorobenzyl)-2-n-propylbenzimidazole, 6-carboxy-
'1-(2,4-dichlorobenzyl)-2-methylbenzimidazole, ' 1-(4-t-butyl-
benzyl)—6-carboxy-2-methylbenzimidazole, © 6-carboxy-2-methyl-1-
(Z-methylbenzyl)benzimidazolé, o l1-benzyl-6-carboxy-2-methyl-



I s

benzimidazole, 5-carboxy-1-(2-chlorobenzyl)-2-methyl-
benzimidazole, " 6-carboxy-1-(2-chlorobenzyl)-2-methyl-
benzimidazole, 1-(2,4-dichlorobenzyl)~2-methyl-6-[ (2-pyridyl-

methyl)carbamoyl]benzimidazdle, 1-(2-chlorobenzyl)~2-methyl-6-
[ (2-pyridylmethyl)carbamoyl ]benzimidazole, 1-(3-chlorobenzyl)-2-
n-propyl-6-[ (2-pyridylmethyl )carbamoyl Jbenzimidazole, l-benzyl-

2-n—propyl-6-[(2-pyridylmethy1)carbamoyl]benzimidazole; - 1-(4-
chlorobenzyl)-2~propyl-6-[ (2-pyridylmethyl)carbamoyl]-
benzimidazole, 1-(2,6-dichlorobenzyl)-2-methyl-6-[ (2-pyridyl-

methyl)carbamoyl]benzimidazolei - 2-methyl-6-[ (2-pyridylmethyl)-
carbamoYl]-l-[2-(trifluoromethyl)benzyl]benzimidazole, 2-methyl-
6-[(2-pyrid&lmethyl)carbamoyl]—1—[4-(trifluoromethjl)benzyl]-
benzimidazole, 1-(3,4-dichlorobenzyl)-2-methyl-6~[ (2-pyridyl-
methyl )carbamoyl jbenzimidazole, 2-methyl-1-(2-methylbenzyl)-6-
[ (2-pyridylmethyl)carbamoyl ]benzimidazole, l-benzyl-2-methyl-6-
[ (2-pyridylmethyl)carbamoyl ]benzimidazole,. 1-(4-t-butylbenzyl)-
2-methyl-6-[ (2-pyridylmethyl )carbamoyl]benzimidazole, 6~
carbamoyl-1-(2,4-dichlorobenzyl)~2-methylbenzimidazole, 1-(2,4-
difluorobenzyl)-2-methyl-6-[ (2-pyridylmethyl )carbamoyl ]-
benzimidazole, l—(2,4-dif1uorobénzyl)-2—methy1-5-[(2-pyridy1-
methyl)carbamoyl jbenzimidazole, 1-(2,4-dichlorobenzyl)-7-ethoxy- .
carbonyl-z-methylbenzimidazole, 7-carboxy~1-(2,4-dichloro-
benzyl)-2-methylbenzimidazole, 1-(2,4-dichlorobenzyl)-4-~
ethoxycarbonyl-2-methylbenzimidazole, 4-~-carboxy-1-~(2,4-dichloro-
benzyl)-2-methylbenzimidazole, 6-(n-butylcarbamoyl)-1-(2,4-
dichlorobenzyl)-2-methylbenzimidazole, 1-(2,4-dichlorobenzyl)-5-
ethoxycarbonyl-2-methylbenzimidazole, and 5-carboxy-1-(2,4-
dichlorobenzyl)-2-methylbenzimidazole; or its salts.

21. A pharmaceutical composition comprising, as an active
ingredient, a compound of formulae (I) to (IV) as claimed in any
one of claims 1, 4, 7 and 10, and having blood sugar level-
depressing activity and/or PDES5-inhibiting activity.

22. Use of a compound of formulae (I) to (IV) as claimed
in any one of claims 1, 4, 7 and 10 for the preparation of
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pharmaceutical composition having blood sugar level-depressing

activity and/or PDE5-inhibiting activity.
23. A method for lowering the blood sugar level of a

patient and/or inhibiting PDE5 in a patient, which comprises

administering to the patient a compound of formulée (I) to (IV)
as claimed in any one of claims 1, 4, 7 and 10. , |

. 24. A pharmaceutical composition comprising a compound

as claimed in any one of claims 13 to 20 as an active ingredient.

25. A method of producing a benzimidazole derivative as

claimed in any of claims 13 to 15 or 19, which comprises any of

the following steps (A) to (D):

(A) effecting ring closure of a compound of the
following formula (8'): '
n(&) NHz
L, ’
g?onza (8%)
a

to give a benzimidazole derivative of the following formula
(97): _ n(Rs)

r@tﬁa' USRI

(B) reacting a compound of the following formula (10'):

n(Rd_ NH,

Rw—éj[ - (10%)
NH - |
Rib -

with a carboxylic acid, acid halide, or acid anhydride having a
substituent R, to give a benzimidazole derivative of the

following formula (11°):

n(Re)

Rsbr :*}—sz_ (1..1,)

~e

\
Rib

(C)' reacting a compound of the following formula (12'):
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Rid '
n(Rs) h||H o (1 9° )
~NHCOR,q

with acid to give a benzimidazole derivative of the following

formula (137):

R
et L (e
“d
(D) allowing a base to act on a compound of the
following formula (147): '

and reacting said compound with' a compound represented by R,7Z,
wherein Z is a chlorine atom, a bromine atom, a
toluenesulfonyloxy group, or a methahesulfonyloxy group, to give
a benzimidazole derivative of the following formula (15’):

n(Re) N
.P'e N‘)—Rze
h1e

in the above formulae, R,, to R,, are substituents represented by

g Ru
Rar
wherein R,, and R;, have the same meanings as described above,

R,, to R,, mean R,, R,, Ry, R;,, Or Ry, respectively,
R,, to R,, independently represent a substituent of the formula:

(15°)

R,, R,;; Ry, or the formula:
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Ths
Ras N\
04836 X—A—
wherein R,; and R,, have the same meanings as described above, a

substituent of the formula:
Rys -A-

wherein R,, and A have the same meanings as described above, or a

substituent of the formula:
Rye=A-

wherein R, and A have the same meanings as described above,
R, has the same meaning as described above, including R,. and Ry, .

n means an integer from 0 to 3.
26. A method of producing a benzimidazole derivative as

claimed in claim 15 or 16, whérein a compound of the formula
(16'): - | |
n(Fa) N ' (16°)
el

1a

wherein R, is a lower alkyl group, R,,, R,,» N, and A have the
same meanings as described above, is hydrolyzed with a base to

give a benzimidazole derivative of the formula (17'):

’ n(Fa) N
wosc-f L yFea (177)
N .
Ry
27. A method of_prddﬁcing a benzimidazole derivative as

claimed in any one of claims 13 to 16 or 19, wherein carbonyl
diimidazole is allowed to act on a compound of the formula (17’),
which is then reacted with amines and sulfonamides in the
presence of a base to give a benzimidazole of the formula (18'):
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a(Ra) _

@: ‘>—Rza (18°)
Ria '

wherein R,,, R,,, n, and A have the same meanings as described

above.
28. A method of producing a benzimidazole derivative as

~claimed in claim 17, wherein a compound of the formula (19°):

N
c 3 '
H°=©:N>—_"°°_ (19°)
E %
Rar .
is reacted with azide in the presence of alcohol, or a compound

of the formula (20’):
oy
Hy Rag
N : | (20°)
b’“"
Rs7 -

is reacted with the compound represented by R“z,'wherein Ry has -
the same meaning as above and Z is a chlorine atom or a bromine

atom, _
to give a benzimidazole derivative of the formula (21’):

Rao, ﬂ

. :{i:]:;}—&w (21°)
i~

Raz :

whereln R,; to R,, have the same meanings as descrlbed above.
29. A method of producing a benzimidazole derlvatlve as’

claimed in claim 18, wherein a compound of the formula (227):
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{7 . - (22") |
== -

is reacted with titanium tetrachloride to give a benzimidazole
derivative of the formula (23°):

K} o

Raz

wherein R,, R,,, and R,, have the same meanings as described above.

e
as Been Reﬁaced
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