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Field of the Invention          This invention relates to novel substituted
imidazoles, and processes for their preparation, pharmaceuti-      cal
compositions containing them and pharmaceutical methods using them.
The compounds of this invention inhibit the action of the hormone
angiotensin II (All) and are useful  10  therefore in alleviating
angiotensin induced hypertension. The enzyme renin acts on a blood plasma
[err]2-     globulin, anglotensiogen, to produce angiotensin I, which is
then converted by angiotensin converting-     enzyme to All. The latter
substance is a powerful vasopressor agent which has been implicated as a
causitive agent for blood pressure in various mammalian species, such as
the rat, dog, and     man. The compounds of this invention inhibit the
action of All at its receptors on target cells and thus  15  prevent the
increase in blood pressure produced by this hormone-receptor interaction.
By administering a      compound of this invention to a species of mammal
with hypertension due to All, the blood pressure Is      reduced. The
compounds of this invention are also useful for the treatment of congestive
heart failure.   K. Maisunura, et al., in U.S. Patent 4,207,324 issued June
10, 1980 discloses 1 ,2-disubstituted-4- haloinidazole-5-acetic acid
derivatives of the formula: 20         [err]          Wherein R[err] is
hydrogen, nitro or amino; R[err] is phenyl, furyl or thienyl optionally
substituted by halogen,  35 lower alkyl, lower alkoxy or di-lower
alklamino; R[err] is hydrogen or lower alkyl and X is halogen: and their
physiologically acceptable salts. These compounds have diuretic and
hypotensive actions.         Furukawa, et al., in U.S. Patent 4,355,040
issued October 19, 1982 discloses hypotensive imidazole-5-      acetic acid
derivatives having th formula:   40       [err]             Wherein R[err]
is lower alkyl, cycloalkyl, or phenyl optionally substituted: X[err],
X[err], and X[err] are each hydrogen,  halogen, nitro, amino, lower alkyl,
lower alkoxy, benzyloxy, or hydroxy; Y is halogen and R[err] is hydrogen or
lower alkyl; and salts thereof.         Furukawa et al., in U.U Patent
4,340,598, issued July 20, 1982, discloses hypotensive imidazole
derivatives of the formula:
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[err]      Wherein R[err] is lower alkyl or, phenyl C[err] alkyl optionally
substituted with halogen or nitro; R[err] is lower alkyl, 10  cycloalkyl or
phenyl optionally substituted: one of R[err] and R[err] is
-(CH[err])[err]COR[err] where R[err] is amino, lower     alkoxyl or
hydroxyl and n is 0, 1, 2 and the other of R[err] and R[err] is hydrogen or
halogen; provided that R[err] is     lower alkyl or phenethyl when R[err]
in hydrogen, n = 1 and R[err] is lower alkoxyl or hydroxyl; and salts
thereof.         Furukawa et al., in European Patent Application 103,647
discloses 4-chloro-2-phenylimidazole-5-acetic      acid derivatives useful
for treating hypertension of the formula: 15               [err]  30  Where
R represents lower alkyl and salts thereof.          The metabolism and
disposition of hypotensive agent 4-chloro-1-(4-methoxy-3-methylbenzyl)-2-
phenylimidazole-5-acetic acid is disclosed by H. Torii in Takeda
Kenkyushoho, 41, No 3/4, 180-191 (1982).          Frazee et el., in
Euuropean Patent Application 125,033-A discloses
1-phenyl(alkyl)-2-(alkyl)thioimidazole      derivatives which are
inhibitors of dopamine-[err]-hydroxylase and are useful as
antihypertensives, diuretics 35 and carddiotonics.          European Patent
Application 146,228 filed October 16, 1984 by S.S.L. Parhi discloses a
process for the      preparation of
1-substituted-5-hydromethyl-2-mercaptoimidazoles.          A number of
references disclose 1-benzylimidazoles such as U.S. Patent 4,448,781 to
Cross and      Dickinson (issued May 15, 1984): U.S. Patent 4,226,878 to
IIzuka et al. (issued October 7, 1980); U.S. 40  Patent 3,772,351 to Regel
et al. (issued November 13, 1973); U.S. Patent 4,379,927 to Vorbr[err]ggen
et al.      (isued April 12. 1983): amongst others.          Pals et al.,
Circulation Research, 29, 673 (1971) describe the introduction of a
sarcosine residue in      position 1 and alanine position 8 of the
endogenous vasoconstrictor hormone AII to yield an (octa)peptide      that
blocks the effects of All on the blood pressure of pithed rats. This
analog, (Sar[err], Ala[err] AII, initially, called  45   "[err]113" and
subsequently "Saralasin", was found to be one of the most potent
competitive antagonists of      the actions of All, although, like most of
the so-called peptide-AII-antagonists, it also possesses agonistic
actions of its own. Saralasin has been demonstrated to lower arterial
pressure in mammals and man when      the (elevated) pressure is dependent
on circulating AII (Pals et al., Circulation Research, 29, 673 (1971);
Streelen and Anderson, Handbook of Hypertension, Vol. 5, Clinical
Pharmacology of Antihypertensive 50  Drugs. A. E. Doyle (Editor), Eleevier
Science Publishers B.V., p. 248 (1984)). However, due to its agonistic
character. saralasin generally elicits pressor effects when the pressure is
not sustained by AII. Being a      peplide, the pharmacological effects to
saralasin are relatively short-lasting and are only manifest after
parental administration, oral doses being ineffective. Although the
therapeutic uses of peptide All-blockers,      like saralasin are severly
limited due to their oral ineffectiveness and short duration of action,
their major  55 utility is as a pharmaceutical standard.
E[err]-A-O 028 834 disclose 1-benzyl-imidazole-5-acetic acid derivatives
having an antagonistic effect on
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According to the present Invention there are provided novel compounds of
formula (I) which have   anglotensin II-antagonizing properties and are
useful an antihypertensives. 5      [err]                   wherein
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alkoxy of 1 to 4 carbon atoms; CO[err]H; CO[err]R[err]; NHSO[err]CH[err];
NHSO[err]CF[err]; CONHOR[err];                      SO[err]NH[err]:
[err]   10                   aryl; or furyl;       R[err]         is H; Cl,
Br, I or F; alkyl of 1 to 4 carbon atoms or alkoxy of 1 to 4 carbon atoms;
R[err]          is CN, NO[err] or CO[err]R[err]; 



R[err]        is H, alkyl of 1 to 6 carbon atoms, cycloalkyl of 3 to 6
carbon atoms alkenyl or                      alkynyl of 1 to 4 carbon
atoms; 15    R[err]         is alkyl of 2 to 10 carbon atoms, alkenyl or
alkynyl of 3 to 10 carbon atoms or the same                      groups
substituted with F or CO[err]R[err]; cycloalkyl of 3 to 8 carbon atoms,
cycloalkylalkyl,                      of 4 to 10 carbon atoms;
cycloalkylalkenyl or cycloalkylalkynyl of 5 to 10 carbon atoms;
(CH[err])[err]Z(CH[err])[err]R[err] optionally substituted with F or
CO[err]R[err]; benzyl or benzyl substituted                      on the
phenyl ring with 1 or 2 halogens, alkoxy of 1 to 4 carbon atoms, alkyl of 1
to 4 20                   carbon atoms or nitro;        R[err]        is H,
F, Cl, Br, I, NO[err], CF[err] or CN;        R[err]        is H, CN, alkyl
of 1 to 10 carbon atoms, alkenyl of 3 to 10 carbon atoms, or the same
groups substituted with F; phenylalkenyl wherein the aliphatic portion is 2
to 6 carbon                      atoms; (CH[err])[err]imidazol-1-yl;
-(CH[err])[err]-1,2,3-triazolyl optionally substituted with one or 25
two groups selected from CO[err]CH[err] or alkyl of 1 to 4 carbon atoms;
-(CH[err])m-tetrazolyl;                       -(CH[err])OR[err];     [err]
EP 0 253 310 B1  [err]                                 R[err]       is
alkyl of 1 to 6 carbon atoms or perfluoroalkyl of 1 to 6 carbon atoms,
1-adamantyl, 1-                     naphthyl, 1-(1-naphthyl)ethyl, or
(CH[err])[err]C[err]H[err]; 25     R[err]        is H[err] alkyl of 1 to 6
carbon atoms, cycloalkyl of 3 to 6 carbon atoms, phenyl or benzyl;
R[err]     is H[err] methyl or benzyl;        R[err]           is
-CO[err]H; -CO[err]R[err]; -CH[err]CO2[err], -CH[err]CO[err]R[err];   30
[err]
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R[err]      is H, alkyl or perfluoroalkyl of 1 to 8 carbon atoms,
cycloalkyl of 3 to 6 carbon atoms, 10                phenyl or benzyl;
R[err]       is H, alkyl of 1 to 6 carbon atoms, cycloalkyl of 3 to 6
carbon atoms, phenyl, benzyl,                   acyl of 1 to 4 carbon
atoms, phenacyl;        is H, alkyl of 1 to 6 carbon atoms, cycloalkyl of 3
to 6 carbon atoms, (CH[err])[err]C[err]H[err], OR[err],                  or
NR[err]R[err]; 15     R[err]         is H, alkyl of 1 to 6 carbon atoms,
cycloalkyl of 3 to 6 carbon atoms, phenyl or benzyl;       R[err] and
R[err]   independently are H, alkyl of 1 to 4 carbon atoms, phenyl, benzyl,
[err]-methylbenzyl, or                   taken together form a ring of the
formula   20                                                  [err]     25
Q            is NR[err], O or CH[err];      R[err]          is H, alkyl of
1-4 carbon atoms, or phenyl;      R[err]          is alkyl of 1 to 6 arbon
atoms, -NR[err]R[err], or      [err]  35   R[err] and R[err]  independently
are H, alkyl of 1 to 6 carbon atoms, benzyl, or are taken together as
(CH[err])[err] where u is 3-6; R[err]            is H, CH[err] or
-C[err]H[err];      R[err]          is NR[err]R[err], OR[err], NHCONH[err],
NHCSNH[err],     [err]  46   R[err]            is hydrogen, alkyl with from
1 to 6 carbon atoms, benzyl, or allyl;      R[err] and R[err]   are
independently hydrogen, alkyl with from 1 to 5 carbon atoms, or phenyl;
R[err] and R[err]   are independently alkyl of 1-4 carbon atoms or taken
together are -(CH[err])[err]-;      R[err]          is H, alkyl of 1 to 4
carbon atoms, -CH[err]CH=CH[err] or -CH[err]CH[err]R[err];      R[err]2
is H, NO[err], NH[err], OH or OCH[err]; 50   X            is a
carbon-carbon single bond, -CO-, -O-, -S-, -NH-, [err]
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[err]        Y          is O or S;       Z         is O, NR[err], or S;
m          is 1 to 5;  15   n          is 1 to 10;       p          is 0 to
3;       q          is 2 to 3;       r         is 0 to2;       s
is 0 to 5; 20      t        is 0 or 1;     and pharmaceutically acceptable
salts of these compounds;        provided that:        (1) the R[err] group
is not in the ortho position;        (2) when R[err] is     [err]       35
X is a single bond, and R[err] is CO[err]H, or     [err]         then
R[err] must be in the ortho or meta position; or when R[err] and X are as
above and R[err] is NHSO[err]CF[err] or       NH[err]SO[err]CH[err], R[err]
must be ortho; 45     (3) when R[err] is      [err]    65       and X is
other than a single bond, then R[err] must be ortho except when X [err]
NR[err]CO and R[err] is       NHSO[err]CF[err] or NHSO[err]CH[err], then
R[err] must be ortho or meta;       (4) when R[err] is 4-CO[err]H or a salt
thereof, R[err] cannot be S-alkyl;
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R[err] is 4-CO[err] H or a salt thereof,         the substituent on the
4-position of the imidazole cannot be CH[err]OH, CH[err]OCOCH[err], or
CH[err]COH;         (6) when R[err] is      5
[err]          10           X is -OCH[err]-, and R[err] is 2-CO[err]H, and
R[err] is H then R[err] is not C[err]HS;     15    (7) when R[err] is
[err]          and R[err] is n-hexyl then R[err] and R[err] are not both
hydrogen;         (8) when R[err] is          [err]      30    R[err] is
not methoxybenzyl;         (9) the R[err] group is not       [err]
or CH[err]OH.         Preferred for their antihypertensive activity are
novel compounds having the formula: 



40                 [err]        Wherein      [err]
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[err]      10         R[err]    is alkyl of 3 to 10 carbon atoms, alkenyl
of 3 to 10 carbon atoms, alkynyl of 3 to 10 carbon              atoms,
cycloalkyl of 3 to 8 carbon atoms, benzyl substituted on the phenyl ring
with up to two              groups selected from alkoxy of 1 to 4 carbon
atoms, halogen, alkyl of 1 to 4 carbon atoms, and              nitro; 20
R[err]      is phenylalkenyl wherein the allphatic portion is 2 to 4 carbon
atoms, -(CH[err])[err]-imidazol-1-yl,
-(CH[err])[err]-1,2,3-triazo;y; optionally substituted with one or two
groups selected from CO[err]CH[err] or              alkyl of 1 to 4 carbon
atoms.              (CH[err])[err]-tetrazolyl, -(CH[err])[err]OR[err];  25
0
[err]                           50         R[err]   is H. alkyl of 1 to 5
carbon atoms, OR[err], or NR[err]R[err];       X      is carbon-carton
single bond, -CO-, 55     [err]
EP 0 253 310 B1        [err]              -OCH[err]-, -CH[err]O-,
-SCH[err]-, -CH[err]S-, -NHCH[err]-, -CH[err]NH- or -CH=CH-; and
pharmaceutically ac-             ceptable salts of these compounds.
More preferred are compounds of tho preferred scope where: 10    R[err]
iS H, alkyl of 1 to 4 carbon atoms, halogen, or alkoxy of 1 to 4 carbon
atoms;       R[err]     is alkyl, alkenyl or alkynyl of 3 to 7 carbon
atoms;       R[err]    is H, Cl, Br, or OF[err];       R[err]    is
-(CH[err])[err]OR[err];          [err]         30             or -COR[err];
R[err]  is CF[err], alkyl of 1 to 6 carbon atoms or phenyl;       R[err]
is H, or alkyl of 1 to 4 carbon atoms;       R[err]   is CO[err]H;
CO[err]CH[err]OCOC(CH[err])[err];NHSO[err]CF[err] 35          and
[err]           R[err]   is H, or alkyl of 1 to 4 carbon atoms; 45
R[err]   is H, alkyl of 1 to 4 carbon atoms, or acyl of 1 to 4 carbon
atoms;       R[err]  is H, alkyl of 1 to 5 carbon atoms; OR[err]; or
[err] 60         m     is 1 to 5;       X    = single bond, -O-; -CO-;
-NHCO-; or -OCH[err]-; and pharmaceutically acceptable salts. 65
Specifically preferred for their antihypertensive activity are:       *
2-Butyl-4-chloro-1-[(2'-(1H-tetrazol-5-yl)biphenyl-4-yl)methyl]-5-(hydroxym
ethyl)imidazole.       *
2-Butyl-4-chloro-1-[(2'-carboxybiphenyl-4-yl)methyl]-5-(hydroxymethyl)imida
zole.       *
2-Butyl-4-chloro-1-[(2'-carboxybiphenyl-4-yl)methyl]-5[(methoxycarbonyl)ami
nomethyl]imidazole.                                               12
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2-Butyl-4-chloro-1-[(2'-carboxybiphenyl-4-yl)methyl]-5-[(propoxycarbonyl)am
inomethyl]imidazole.        * 2-Butyl-4-chloro-1
-[(2'-carboxybiphenyl-4-yl) methyl]imidazole-5-carboxaldehyde        *
2-Butyl-1-[(2'-carboxybiphenyl-4-yl)methyl]imidazole-5-carboxaldehyde
*
2-(1E-Butenyl)-4-chloro-1-[(2'-carboxybiphenyl-4-yl)methyI]5-(hydroxymethyl
)lmidazole 6    *
2-(1E-Butenyl)-4-chloro-1-[(2'-carboxybiphenyl-4-yl)methyl]imidazole-5-carb
oxaldehyde        *
2-Propyl-4-chloro-1-[2'-(1M-tetrozol-5-yl)biphenyl-yl)methyl]-5-(hydroxymet
hyl)imidazole        *
2-Propyl-4-chloro-1-[2',(1H-tetrazol-5-yl)biphenyl-4-yl)methylrimidazole-5-
carboxaldehyde        *
2-Butyl-4-chloro-1-[2'-(1-H-tetrazol-5-yl)biphenyl-4-yl)methyl]imidazole-5-
carboxaldehyde        *
2-(1E-Butenyl)-4-chloro-1-[2'(1H-tetrazol-5-yl)biphenyl-4-yl)methyl]-5-hydr
oxymethyl)imidazole 10    *
2-(1E-Butonyl)-4-chloro-1-[2'-(1H-tetrazol-5-yl)biphenyl-4-yl)methyl]imidaz
ole-5-carboxaldehyde   and           pharmaceutically acceptible salt
thereof.           Note that throughout the text when an alkyl substituent
is mentioned, the normal alkyl structure is meant      (i.e., butyl is
n-butyl) unless otherwise specified.          Also within the scope of this
invention are pharmaceutical compositions comprising a suitable phar- 15
maceutical carrier and a compound of Formula (I), and methods of using the
compounds of Formula (I) to     treat hypertension and congestive heart
failure. The compounds of this invention can also be used as     diagnostic
agents to test the renin angiotensin system.          It should be noted in
the foregoing structural formula, when a radical can be a substituent in
more than      one previously defined radical, that first radical can be
selected independently in each previously defined 20 radical. For example,
R[err], R[err] and R[err] can each be CONHOR[err]. R[err] need not be the
same substituent in each      of R[err], R[err] and R[err] but can be
selected independently for each of them.       Synthesis           The
novel compounds of Formula (I) may be prepared using the reactions and
techniques described in      this section. The reactions are performed in a
solvent appropriate to the reagents and materials employed      and
suitable for the transformation being effected. It is understood by those
skilled in the art of organic      synthesis that the functionality present
on the imidazole and other portions of the molecule must be      consistent
with the chemical transformations proposed. This will frequently
necessitate judgment as to the 30  order of synthetic steps, protecting
groups required, deprotection conditions, and activation of a benzylic
position to enable attachment to nitrogen on the imidazole nucleus.
Throughout the following section, not all     compounds of formula (I)
falling into a given class may necessarily be prepared by all methods
described     for that class. Substituents on the starting materials may be
incompatible with some of the reaction     condition required in some of
the methods described. Such restrictions to the substituents which are 35
compatible with the reaction conditions will be readily apparent to one
skilled in the art and alternative      methods described must then be
used.          45
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Scheme 1                                 



[err]               Generally, compounds of Formula (3) con be prepared by
direct alkylation onto imidazole (1) prepared   as described in  U.S
4,355,040 and references cited therein, with an appropriately protected
benzyl halide, 55  tosy;ate or mesylate (2) in the presence of bas, as
shown on path a). Preferably, the metallic imidazolide    salt is prepared
by reacting imidazole (1) with a proton acceptor such as MH where M is
lithium, sodium or    polassium in a solvent such as dimethylformamide
(DMF) or by reacting It with a metal alkoxide of formula    MOR where R is
methyl, ethyl, t-butyl or the like in an alcohol solvent such as ethanol or
t-butanol, or a                                               14
EP 0 253 310 B1       dipolar aprotic solvent such as dimethylformamide.
The imidazole salt is dissolved in an inert aprotic     solvent such as
DMF, and treated with an appropriate alkylating agent (2). Alternatively,
Imidazole (1) can     be alkylated with a benzyl halide (2, where X = Br,
C1) in the presence of a base such as sodium carbonate,     potassium
carbonate, triethylamine or pyridine. The reaction is run in an inert
solvent such as DMF or 5  DMSO at 20[err] C to the reflux temperature of
the solvent for 1-10 hours.         For example, the 4-nitrobenzyl
intermediate (3a, wherein R[err] = 4-NO[err], R[err] = R[err] = H) may be
obtained     by direct alkylation onto imidazole (1) with a 4-nitrobenzyl
halide, tosylate or mesylate in the presence of     base.         If R[err]
and R[err] are different, mixtures of two regioisomer alkylatlon products
(3b, and 3c) are obtained in 10  which R[err] and R[err] are interchanged.
When R[err] is CHO the alkylation is such that the benzyl group becomes
attached to the adjacent nitrogen preferentially. These isomers possess
distinct physical and biological     properties and can usually be
separated and isolated by conventional separation techniques such as
chromatograpghy and/or crystallization.   [err]
In all eries examined, the more rapidly eluted isomer of a given pair has
greater biological potency     than the less rapidly eluted isomer. The
absolute structure of the compounds 3d and 3e has been     confirmed by
X-ray crystallographic analysis to establish the relationship between
structure, physical     properties and biological activity. Sulfonamide 3d
is the more rapidly eluted isomer in its series, acid 3e is 45 the less
rapidly eluted isomer in its series.         Alternatively, any properly
functionalized benzylamine derivative (4) may be converted to imine (6) by
treatment with an acylamino ketone (5) in the presence of an inert solvent
such as benzene, toluene, or the     like, and a catalytic amount of
p-toluensulfonic acid or molecular sieves, N. Engel, and W. Steglich,
Liebigs     Ann. Chem.. 1916, (1978), or in the presence of alumina, F.
Texier-Boulet, Synthesis, 679 (1985). The 50  resulting imine (6)can be
cyclized to the N-benzyl imidazole (3) with phosphorus pentachloride
(PCl[err]),     phosphorus oxychloride (POCl[err]) or triphonylphosphine
(PPh[err]) in dichloroethane in the presence of a base     such as
triethylamine N. Engel and W. Steglich, Uebigs Ann. Chem., 1916, (1978).
Acylaming ketone (5) is readily obtainable from amino acids via the
Dakin-West reaction, H.D. Dakin, R.     Wesel. J. Biol. Chem., 78, 95 and
745 (1928), and various modifications thereof, W. Steglich, G. H[err]fle,
66  Amgew. Chem. Int. Ed. 8, 981 (1969); G. H[err]fle, W. Steglich, H.
Vorbr[err]ggen, Angew. Chem. Int. Ed.     Engl., 17 569 (1978); W.
Staglich, G. H[err]lie, Ber., 102, 833 (1989), or by selective reduction of
acyl     cyanides, A, Rfaltz, S, Anwar, Tet. Lett. 2977 (1984), or from
a-halo, a-tosyl or a-mesyl ketones via the     appropriate substitution
rections that one skilled in the art will readily recognize.
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The functionalized benzylamines (4) may be made from the corresponding
benzyl halide, tosylate or      mesylate (2) via displacement with a
nitrogen nucleophile, a procedure familiar to one skilled in the art This
displecement may be achieved using azide ion, ammonia, or phthalimide
anion, etc., in a neutral solvent      such as dimethylformamide,
dimethylsulfoxide etc., or under phase transfer conditions. The benzyl
halide  6  (2) may be made by a variety of benzylic halogenation methods
familiar to one skilled in the art, for      example benzylic bromination
of toluene derivatives with N-bromosuccinimide in an inert solvent such as
carbon tetrachloride in the presence of a radical initiator such as benzoyl
peroxide at temperatures up to      reflux conditions.          A wide
variety of toluene derivatives may be made from simple electrophilic
substitution reactions on an  10 aromatic ring. This includes nitration,
sulfonation, phosphorylation, Friedel-Crafts alkylation, Friedel-Crafts
acylation, halogenation, and other similar reactions known to one skilled
in the art, G. A. Olah, "Friedel-      Crafts and Related Rections," Vol.
1-5, Interscience, New York, (1965).           Another way to synthesize
functionalized benzyl halides Is via chloromethylation of the corresponding
aromatic precursor. Thus, the appropriately substituted benzene ring may be
chloromethylated with  16  formaldehde and hydrochloric acid (HCl) for
example with or without an inert solvent such as chloroform,      carbon
tetrachloride, light petroleum ether or acetic acid. A Lewis acid such as
zinc chloride (ZnCl[err]) or a      mineral acid such as phosphoric acid
may also be added as a catalyst or condensing agent, R. C. Fuson,      C.
W. McKeever, Org. Reactions, 1, 63 (1942).          Alternatily,
N-benzylimidazoles (3) can also be prepared as shown in path b) by forming
an R[err]  20 substituted amidine (7) from an appropriately substituted
benzylamine (4) which is in turn reacted with an a-      haloketone,
[err]-hydroxyketone (8), [err]-haloaldehyde, or [err]-hydroxyaldehyde, F.
Kunckell, Ber., 34, 637 (1901).          As shown in path a), imidazole (1)
may be alkylated by a variety of benzyl derivatives. These include
compounds with latent acid funstionalities such as o, m, and
p-cyanobenzylhalides, mesylates or tosylates      as shown in path c).
Nitrilles of formula (9) may be hydrolyzed to carboxylic acids of formula
(10) by 25  treatment with strog acid or alkali. Preferably, treatment with
a 1:1 (v/v) mixture of concentrated aqueous      hydrochloric acid/glacial
acetic acid at reflux temperatures for 2-96 hours or by treatment with 1N
sodium      hydroxide in an alcohol solvent such as ethanol or ethylene
glycol for 2-96 hours at temperatures from      20[err]C to reflux can be
used. If another nitrile group is present It will also be hydrolyzed. The
nitrile      functionally can also be hydrolyzed in two steps by first
stirring in sulfuric acid to form the amide followed  30  by hydrolyis with
sodium hydroxide or a mineral acid to give the carboxylic acid (10).
The nitrites (9) can be converted Into the corresponding tetrazole
derivative (11) by a variety of methods      using hydrazoic acid. For
example, the nitrite can be heated with sodium azide and ammonium chloride
in      DMF at temperatures between 30[err]C and reflux for 1-10 days, J.
P. Hurwitz and A. J. Tomson, J. Org.  Chem., 26, 3392 (1991). Preferably,
the tetrazole is prepared by the 1,3-dipolar cycloaddition of trialkyltin
or      triaryltin azides to the appropriately substituted nitrile as
described in detail by Scheme 15.          The starting imidazole compounds
(1) are readily available by any of a number of standard methods.      For
example, acylaminoketone (5) can be cyclized with ammonia or equivalents
thereof, D. Davidson, et al.,      J. Cry. Chem., 2, 319 (1937) to the
corresponding imidazole as shown in Scheme 1. The corresponding
oxazole can also be converted to imidazole (1) by action of ammonia or
amines in general, H. Bredereck, et  40  al., Ber., 88, 1351 (1955); J. W.
Cornforth and R. H. Comforth, J. Chem Soc., 96, (1947).          Several
alternative routes to imidazoles (1) are Illustrated in Scheme 2. As shown
in Scheme 2 equation      a), reaction of the appropriate R[err]
substituted imidate esters (12) with an appropriately substituted [err]-
hydroxy- or [err]-haloketone or aldehyde (8) in ammonia leads to imidazoles
of formula (1), P. Dziuron, and W.      Schunack, Archiv. Pharmaz., 307 and
470 (1974).  45     The starting compounds (1) wherein R[err] and R[err]
are both hydrogen can be prepared as shown      in equation b) by reaction
of the appropriate R[err]-substituted imidate ester (12) with
a-aminoacetaldehyde      dimethyl acetal (13), M. R. Grimmett, AdV.
Heterocyclic Chem., 12, 103 (1970).          As shown in equation c),
imidazole(15; wherein R[err] = hydrogen and R[err] = CH[err]OH) can be
prepared by      treatment of the imidate ester (2) with
1,3-dihydroxyacetone (14) in ammonia by the procedure described  50  In
Archive del Pharmazie, 307, 470 (1974). Halogenation of imidazole (15) or
any Imidazole wherein R[err] or      R[err] is hydrogen is preferably
accomplished by reaction with one to two equivalents of N-halosuccinimide
In      a polar solvent such as dioxane dioxane or 2-methoxyethanol at a
temperature of 40-100 [err] C for 1-10 hours. Reaction      of the
halogenated mimdazole (16) with a benzylhalide (2) in the manner described
in Scheme 1 affords the      corresponding N-benzylimidazole (17); wherein
R[err] is halogen and R[err] is CH[err]OH). This procedure is  55
described in U.S. Patent. 4,355,040. Alternatively, imidazole (17) can be
prepared by the procedure      described in U.S Patent 4,207,324.
Compounds of formula (17) can also be prepared by treatment of the starting
imidazole compound (1)      wherein R[err] and R[err] are both hydrogen,
with the appropriate benzyl halide followed by functionalization of R[err]
EP 0 263 310 B1       and R[err] by treatment with formaldehyde as
described in E. F. Godefrol, et al., Recueil, 91, 1383 (1972)     followed
by halogenetion as was described above.         As shown in equation d) the
imidazoles (1) can also be prepared by reaction of R[err] substituted
amidines     (18) with an [err]-hydroxy- or [err]-haloketone or alehyde (8)
as described by F. Kunckel, Ber., 34, 637, (1901). 5     As shown in
equation [err]). preparation of the nitroimidazoles (1, R[err] or R[err]  =
NO[err]) is preferably     accomplished by heating the appropriate starting
Imidazole in a 3:1 mixture of conc. sulfuric acid/conc.     nitric acid at
60-100[err] C for 1-6 hours. Nitration of the imidazole (15) can be
achieved by first converting the     hydroxymethylimidazole to the
corresponding chloromethylimidazole (22) employing thionyl chloride or
oxalyl chloride. Nitration, as described above, followed by hydrolysis
provides the nitroimidazoles (24).         Imidazoles (21) where R[err] and
R[err] = CN can be prepared as shown in equation f) by reaction of R[err]
substituted ortho esters, ortho acids or aldehydes (followed by oxidation
of the aldehyde) with dia-          minomaleonitrile (20) Begland et al.,
J. Org. Chem., 39, 2341 (1974).     Likewisw, R[err] substituted imidate
esters (12) also  react with diaminomaleonitrile to give 4,5
dicyanoimidazoles (21). The nitrile groups can be further elaborated into
other functional groups by 16  methods familiar to one skilled in the art.
20
17              EP 0 253 310 B1          Scheme 2         [err]        EP 0
253 310 B1                   
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Scheme 3                               [err]
As shown in Scheme 3, path a) for benzylimidazoles (17) where R[err] = Cl
and R[err]  = CH[err]OH, the 55  hydromethyl groups may be easily converted
to the corresponding halide, mesylate or tosylate by a    variety of
methods familiar to one skilled in the art. Preferably, the alcohol (17) is
converted to the chloride    (25) with thionyl chloride in an inert solvent
at temperatures of 20[err] C to the reflux temperature of the    solvent.
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Chloride (25) may be displaced by a variety of nucleophiles by nucleophilic
displacement reaction      procedures familiar to one skilled in the art.
For example, excess sodium cyanide In DMSO may be used to      form
cyanomethyl derivatives (26) at temperatures of 20 [err] C to 100 [err] C.
Nitrile (26) may be hydrolyzed to acetic acid derivative (27), by a variety
of methods. These methods  5  include methods described previously for the
hydrolysis of nitrites of formula (9). Examples of desired acids      and
bases for this hydrolysis include mineral acids such as sulfuric acid,
hydrochloric acid, and mixtures of      either of the above with 30.50%
acetic acid (when solubility is a problem), and alkali metal hydroxides
such      as sodium hydroxide or potassium hydroxide. The hydrolysis
reaction proceeds under heating at tempera-      tures ranging from 50-160
[err] C for 2-48 hours. Carboxylic acid (27) may be esterified by a variety
of methods 10  without effecting other parts of the molecule. Preferably,
(27) is refluxed in a hydrochloric acid/methanol      solution for 2-48
hours to give ester (28).          Ester (28) may be hydrolyzed to
carboxylic acid (27), for instance, after R[err], R[err] and R[err] have
been      elaborated. Various methods, acidic or basic; may be used. For
example, compound (28) is stirred with      O.5N potassium hydroxide in
methanol, or if base soluble, it Is stirred in 1.ON sodium hydroxide for
1-48 h 15  at 20 [er]C to reflux temperatures.          Hydroxymethyl
derivative (17) may be acylated to give (29) by a variety of procedures. As
shown in      path b) acylation can be achieved with 1-3 equivalents of an
acyl halide or an anhydride in a solvent such      as diethyl other,
tetrahydrofuran, methylene chloride or the like in the presence of a base
such as pyridine      or triethylamine. Alternatively (17) may be acylated
by reaction with a carboxylic acid and dicyclohexylcar- 20  bodilmide (DCC)
in the presence of a catalytic amount of 4-(N,N-dimethylamino)pyridine
(DMAP) via the      procedure described by A. Hassner, Tet. Lett., 46, 4475
(1978). Treatment of (17) with a solution of      carboxylic acid anhydride
in pyridine optionally with a catalytic amount of DMAP at temperatures of
20-      100 [err]C for 2-48 hours is the preferred method.          The
ether (30) can be prepared from the alcohol (17) as shown in path c) by
methods such as 26  treatment of (17) in a solvent such as
dimethylformamide or dimethylsulfoxide with potassium t-butoxide,
sodium hydride or the like followed by treatment with R[err] L at 25 [err]
C for 1-20 hours, where L Is a halogen,      tosylate or mesylate.
Alternatively, treatment of (17) with 1-5 equivalents of thionyl chloride
in chloroform for 2-6 hours at      25 [err]C followed by treatment of the
intermediate (25) with 1-3 equivalents of MOR[err], where M is sodium or 30
potassium, for 2-10 hours at 25[err] C either in R[err]OH as solvent or in
a polar solvent such as dimethylfor-      mamide or the like will also
yield ether (30).          The ether (30) can also be prepared for example
by heating (17) for 3-15 hours at 60-160[err] C in R[err]OH      containing
an inorganic acid such as a hydrochloric acid or sulfuric acid.
Compound (17) can be dehalogenated to compound (31) preferably by catalytic
hydrogenolysis (over 35  an appropriate catalyst such as 10% palladium on
carbon) In methanol at 25[err] C for 1-6 hours or by      treatment with
zinc metal in acetic acid.          As shown in Scheme 3, the
trifluoromethyl imidazoles (33) can be prepared from the corresponding
iodoimidazoles (32) by treatment with trifluoromethyl copper, J. Am. Chem.
Soc., 108, 832 (1986).          N-arylimidazoles of formula I (compounds
wherein r = o) can be prepared by the following methods, it 40 being
understood by one skilled in the art that certain manipulations, protecting
and deprotecting steps, and      other synthetic procedures disclosed above
may be necessary to produce compounds with the desired      combinations of
R[err], R[err], R[err] and R[err].          As shown in Scheme 4, equation
a) the reaction of aniline derivative (34) with imidate ester (12) to form
the substituted amidine (35) provides material which can be cyclized with
dihydroxyacetone to form 45 structure (36). Subsequent oleboration into (1)
provides the N-arylimidazole compounds of the invention.
Alternatively as shown by equation b) the Marckwald procedure, described by
Marckwald et al., Ber.,      22, 568, 1353 (1889); Ber., 25, 2354 (1892)
can be used to form a 2-mercaptoimidazole (38) from aniline      derivative
(34) via isothiocyanate (37). Desulfurization of (38) with dilute nitric
acid followed by anion      formation at the 2-position of the imidazole
(39) and reaction with R[err]X where X Is Cl, Br, I, allows the 58
formation of (40) which can be subsequently elaborated to I.          A
variation of Marckwald's process as shown In equation c) using an
a-aminoketone (41) and      isothiocyanate (37) can also be employed, see
Norris and Mckee, J. Amer. Chem. Soc., 77, 1056 (1955)      can also be
employed. Intermediate (42) can be converted to (1) by known sequences. The
general      procedure of Carbonj et al., J. Amer. Chem. Soc., 89, 2626
(1967) (illustrated by equation d) can also be 55  used to prepare N-aryl
substituted imidazoles from appropriate haloaromtic compounds (43; X= F,
Cl, Br)                                                            21
EP 0 253 310 B1          Scheme 4                      [err]
EP 0 253 310 B1                                           Scheme 4
(continued)                                                



[err]         In varous synthetic routes R[err], R[err] and R[err] do not
necessarily remain the same from the starting 55 compound to the final
products but are often manipulated through known reactions in the
intermediate    steps as shown in Schemes 5-22. All of the transformations
shown in Schemes 5-10 and 12 can also be    carried out on the terminal
aromatic ring (i.e., biphenyl ring).
23                                                  EP 0 253 310 B1
Scheme 5    [err]                      As shown in Scheme 5, compounds
where R[err] is a suffonic acid group may be prepared by oxidation of 20
the corresponding thiol (45). Thus, an N-benzylimidazole derivative bearing
a thiol group may be converted     into a sulfonic acid (48) by the action
of hydrogen peroxide, peroxyacids such as metachloroperoxybenzoic     acid,
potassium permanganate or by a variety of other oxidizing agents, E. E.
Reid, Organic Chemistry of     Bivalent Sulfur, 1. Chemical Publishing Co.,
New York, 120-121 (1958).       Aromatic hydroxy or thiol groups are
obtained from deprotection of the corresponding alkyl ether or 25
thioethers. Thus, for example, a methyl ether or a methyl thioether
derivative (44) of an N-benzylimidazole     containing one or more aromatic
rings may be converted into the free phenol or thiophenol (45) by the
action of boron tribromide methyl sulfide, P. G. Willard and C. F. Fryhle,
Tet. Lett., 21, 3731 (1980):     trimethylsilyl iodide, M. E. Jung and M.
[err]. Lyster, J. Org. Chem., 42, 3781 (1977); KSEt and derivatives
thereof. G. I. Feutrill, R. N. Mirrington, Tet. Lett., 1327, (1970), and a
variety of other reagents. 30     Alternatively, N-benzylimidazoles may be
sulfonated by stirring with H[err]SO[err] at a variety of different
concentrations or with other sulfonating agents such as chlorosulfonic acid
or sulfur trioxide with or without     complexing agents such as dioxane or
pyridine at temperatures from 0 to 200 [err] C with or without solvent, K
LeRoi Nelson in Friedel-Crafts and Related Reactions, III part 2, G. A.
Olah, ed., interscience Publ., 1355     (1984). 35     The synthesis of
compound, where R[err] is a sulfate, phosphate or phosphonic acid are
depicted in     Scheme 6:
24                EP 0 253 310 B1           Scheme 6
[err]              25                                           EP 0 253
310 B1                                 Scheme  6  (continued)   5    [err]
N-Benzylimidazoles containing a phenolic hydroxyl group (47) may be readily
converted into the    corresponding sulfate (48) or phosphate (49). As
shown in equation a), reaction of the phenol with a sulfur 55
trioxide-amine complex will give the corresponding sulfate (48), E. E.
Gilbert, Sulfonation and Related    Reactions, Interscience, New York,
chapter 6 (1965). Reaction of the phenol (47) with phosphorus
pentachloride followed by hydrolysis will give the corresponding phosphate
(49), G. M. Kosolapoff,    Organophosphorus Compounds, John Wiley, New
York, 235 (1950).                                             26
EP 0 253 310 B1           As shown in equation b) N-benzylimidazoles may be
converted into the corresponding phosphonic     acids by reaction with
phosphorus trichloride (PCl[err]) and aluminum chloride (AlCl[err]) in an
inert solvent for     0.5-96 hours from temperatures of 25 [err] C to the
reflux temperatures of the solvent. Appropriate workup     followed by
reaction with chlorine (Cl[err]) and subsequent hydrolysis of the
tetrachloride (51) gives the 5 phosphoric acid derivetive (52), G. M.
Kosolapoff in Org. Reactions, 6, R. Adams, editor, John Wiley and     Sons.
New York, 207 (1951). Another more direct route involves reaction of the
N-benzylimidazole with     PSCl[err] and AlCl[err] followed by hydrolysis,
R. S. Edmunson in Comprehensive Organic Chemistry, Vol. 2, D.     Barton
and W. D. Ollis editors, Pergamon Press, New York, 1285 (1979).
Alternatively, equation c) illustrates that aryl phosphonic acids (52) may
be formed from reaction of the 10  corresponding diazonlum salt (53) with
PCl[err] in the presence of Cu(I) followed by hydrolysis with water (ibid,
p. 1286).         As shown in aquation d), the aryl halides (55) may be
photolyzed in the presence of phosphite esters to     give phos[haonate
estera (56), R. Kluger, J. L. W. Chan, J. Am. Chem. Soc., 95, 2362, (1973).
These same     aryl halides also react with phosphite esters in the
presence of nickel or palladium salts to give 15 phosphoriate esters P.
Tavs, Chem. Ber., 103, 2428 (1970), which can be subsequently converted to
phosphonic acids (52) by procedures known to one skilled in the art.
N-Benzylimidazoles containing an aldehyde or ketone (57) may be reacted
with a phosphorus trihalide     followed by water hydrolysis to give
[err]-hydroxyphosphonic acid derivatives, G.M. Kosolapoff, op. cit., 304,
as     shown in Scheme 7. 20
Scheme 7                 [err]   40     Compounds where R[err] is
-CONHOR[err] may be prepared as shown in Scheme 8, by the treatment of a
carboxylic acid (10) with 1-4 equivalents of thionyl chloride for 1-10
hours. This reaction can be run without     solvent or in a nonreactive
solvent such as benzene or chloroform at temperatures of 25-65 [err] C. The



intermediate acid chloride is then treated with 2-10 equivalents of the
appropriate amine derivative, H[err]N-     OR[err], for 2-18 hours at
temperatures of 25-80[err] C in a polar aprotic solvent such as
tetrahydrofuran or 45 dimethylsulfoxide to give the hydroxamic acid (59).
55                                                         27
EP 0 253 310 B1                                      Scheme 8     [err]
15     Alternatively, the carboxylic acid (10) can be converted to the
hydroxamic acid (59) according to the    procedure in J. Med. Chem., 28,
1158 (1985) by employing dicyclohexylcarbodiimide, 1-hydroxyben-
zotriazole, and H[err]NOR[err] or according to the procedure described in
Synthesis, 929 (1985) employing the    Viismeie reagent and H[err]NOR[err].
Scheme 9                                   [err]         Aniline
intermediates (63) are disclosed in U.S. Patent No. 4,355,040 and may be
obtained from the    corresponding nitro compound precursor by reduction. A
variety of reduction procedures may be used such
28                                                EP 0 253 310 B1       as
iron/acetic acid, D. C. Owsley, J. J. Bloomfield, Synthesis, 118, (1977),
stannous chloride, F. D. Bellamy,     Tel. Lett.; 839, (1984) or careful
hydro-genation over a metal catalyst such as palladium.        As shown in
Scheme 8, aniline intermediates of N-benzylimidazoles may also be prepared
from the     corresponding carboxylic acid (10) or acid chloride via a
Curtius rearrangement of an intermediate acyl 5  azide (60). More modern
methods include using diphenylphosphoryl azide as a source of azide, T.
Shioiri,     K, Ninomiye, S. Yamada J. Am. Chem. Soc., 94, 6203 (1972), and
trapping the intermediate isocyanate     (61) produced by the Curtius
rearrangement 2-trimethylsilylethanol and cleaving the resultant carba-
mate (62) with fluoride to liberate the amine (63), T. L. Capson and C. D.
Poulter, Tet. Lett., 25, 3515 (1984).     Classical procedures familiar to
one skilled in the art may also be employed. 10     Compounds where R[err]
is -SO[err]NH[err] may be made as shown in Scheme 10:
[err]        Sulfonamide compounds (65) may be made by reacting an
arylsulfonyl chloride (64) with ammonia, or     its equivalent.
Unsubstituted arylsulfonamides are made by reaction with ammonia in aqueous
solution or in     an inert organic solvent F. H. Berghelm and W. Braker,
J. Am. Chem. Soc., 66, 1459 (1944), or with dry 35 powdered ammonium
carbonate, E. H. Huntress and J. S. Autenrieth, J. Am. Chem. Soc., 63, 3446
(1941);     E. H. Huntrees and F. H. Carten, J. Am. Chem. Soc., 62, 511
(1940).        The sulfonyl chloride precuraor may be prepared by
chlorosulfonation with chlorosulfonic acid on the     aromatic ring
directly, E. H. Huntress and F. H. Carten, ibid.: E. E. Giilbert, op. cit.,
84, or by reacting the     corresponding aromatic diazonium chloride salt
(53) with sulfur dioxide in the presence of a copper catalyst, 40 W.
Meerwein. et al., J. Prakt. Chem., [ii], 152, 251 (1939), or by reacting
the aromatic sulfonic acid (46) with     PCl[err] or ROCl[err], C. M.
Suter,  John Wiley, 459 (1948).        Linked ester compounds of formula
(I) where R[err] is  [err]         can be made by procedures well known in
penicillin and cephalosporin chemistry. The purpose is to 50 provide
materials whih are more lipophilic and which will be useful orally by rapid
transit from the gut into     the bloodstream, and which will than cleave
at a sufficiently rapid rate to provide therapeutically useful
concentrations of the active carboxylic acid form. The following review
articles and references cited therein     discuss this concept and the
chemistry involved in preparing such compounds V. J. Stella, et al., Drugs,
29,     455-473 (1985); H. Ferres, Drugs of Today.  19 (9), 499-538 (1983):
A. A. Sirkula, Ann. Repts. Med. Chem., 10, 306-315 (1975).
Experimental procedures which are applicable to the preparation of
chemically stable linked esters are     illustrated by equations [err] of
Scheme 11.                                                    29
EP 0 253 310 B1                          Scheme 11  5        (a)
RCO[err]Na+ (CH[err])[err]CCO[err]CH[err]Br ->
RCO[err]CH[err]OCOC(CH[err])[err]               10
66            G. Francheschi et al., J. Antibiotics. 36. (7). 938-941
(1983).     [err]                             67
EP 0 253 310 B1               Clayton  et  al., Antimicrob. Agents
Chemotherapy,              5. (6). 670-671 (1974) [err]
Compounds of Formula I where R[err] is -C(CF[err])[err]OH may be prepared
as shown in Scheme 12.                  [err]         Hexafluoroisopropnol
compounds (72) may be prepared by treatment of arylsilane (71) with 1-5 35
equivalents of hexaflouroacetone in a solvent such as methylene chloride at
temperatures ranging from    about -50[err] to 25[err] C for  period of
2.10 hours. The requisite arylsilane (7) can be prepared using methods
known to one skilled in the art such the procedures described in Chapter 10
of Butterworth's "Sillicon in    Organic Chemistry".  40
EP 0 253 310 B1                               Scheme 13        [err]



[err]         As shown in Scheme 13, compound (73) in which X= -NHCO and
R[err] = -COOH may be easily 55  prepared, for example by reacting aniline
precursor (63)  with a phthalic anhydride derivative in an    appropriate
solvent such as benzene chloroform, ethyl acetate. etc. Often the
carboxylic acid product will       precipitate from solution with the
reactants remaining behind, M.L. Sherrill, F.L. Schaeffer, E.P. Shoyer, J.
Am. Chem. Soc., 50, 474. (1928).                                     32
EP 0 253 310 B1           When R[err]=NHSO[err]CH[err] NHSO[err]CF[err] or
tetrazolyl (or a variety of other carboxylic acid equivalents),
compound (73) may be obtained by reacting aniline (63) with the requisite
acid chloride by either a     Schotten-Baumann procedure, or simply
stirring in a solvent such as methylene chloride in the presence of     a
base such as sodium bicarbonate pyridine, or triethylamine. 5     Likewise,
aniline (63) may be coupled with an appropriate carboxylic acid via a
variety of amide or     peptide bond forming reactioms such as DCC
coupling, azide coupling, mixed anhydride synthesis, or any     other
coupling procedure familiar to one skilled in the art.         Aniline
derivatives (63) will undergo reductive animation with aldehydes and
ketones to form secondary     amines (74). Thus the anilline is first
stirred with the carbonyl compound in the presence of a dehydration to
catalyst such as molcular sieves or p-toluennsulfonic acid. Afterwards the
resultant imine is reduced to the     amine with a borohydride reducing
agent such as sodium cyanoborohydride or sodium borohydride.     Standard
catalytic hydroenation reagents such as hydrogen and palladium/carbon can
also be employed.         Alternatively, aniline (63) may be monoalkylated
by reaction with ethyl formate followed by reduction     with, for example,
lithium aluminium hydride to produce the N-methyl derivative (74). Anilines
(74) may in 15  turn be reacted with carboxylic acid anhydrides and acid
chlorides or carboxylic acids by any of the     coupling procedures
described previously to yield (73) where X = -N(CH[err])CO-.
Aniline (63) or (74) or other intermediate anilines where the amino group
may be located on another     aromatic ring for example, also react with
other anhydrides to make amide-carboxylic acid derivatives of     formula
(75). Thus, for example, maleic anhydride, 2,3-naphthalenedicarboxylic acid
anhydride, and 20  diphenic anhydride are reacted in a similar fashion to
phthalic anhydride with aniline (63) or (74) to yield     carboxylic acids
(76),(77), and (78), respectively.         Phthalimide derivatives of
aniline (63) may be made by a variety of methods, preferably by stirring
aniline (63) with phthalic anhydride in acetic acid at a temperature
between 20 [err] C and reflux, G. Wanag, A.     Veinbergs, Ber., 75, 1558
(1942), or by stirring (63) with phthaloyl chloride, a base such as
triethylamine, 25  and an inert solvent. Aniline (63) may be converted into
its trifluoromethanesulfonamide derivative or its     trifluoroacetamido
derivative preferably by reacting it with triflic anhydride or
trifluoroacetic anhydride and a     base such as triethylamine in an inert
solvent such as methylene chloride at -78 [err] C followed by warming to
room temperature.         Compounds of structure (I) where X is a
carbon-carbon linkage which are depicted as (80) can be made 30 as shown in
Scheme 14.
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[err]              34                                                  EP 0
253 310 B1                               [err]           Equation a)
illustrates that the biphenyl compounds (80) can be prepared by alkylation
of imidazole (1)  30  with the appropriate halomethylbiphenyl compound (79)
by the general procedure described in Scheme 1.          The requisite
halomethylbiphenyl intermediates (78) are prepared by Ullman Coupling of
(81) and (82)      as described in "Organic Reactions", 2, 6 (1944) to
provide Intermediates (83), which are in turn      halogenated.
Halogenation can be accomplished by refluxing (83) in an Inert solvent such
as carbon tetrachloride for 1-6 hours in the presence of a
N-halosuccinimide and an Initiator such as 35  azobisisobutyronitrile
(equation b).          As shown in equation c), derivatives of intermediate
(83) in which R[err] is at the 2' position (83a) can also      be prepared
by the method described in J. Org. Chem., 41, 1320 (1976), that is
Diels-Alder addition of a      1,3-butadiene to a styrene (84) followed by
arometization of intermediate (85).          Alternatively, the substituted
biphenyl precursors (83; where R[err] = COOH) and their esters (89) can be
40 prepared as illustrated in equation d), which involves oxazoline
compounds as key intermediates, A. 1.      Meyers and E. D. Mihelich, J.
Am. Chem. Soc., 97, 7383 (1975).          The substituted biphenyl
tetrazoles (83: where     [err]       can be prepared from the nitrile
precursors (R[err] = CN) by the methods described in Scheme 1, equation c)
50  and Scheme 15, equation c).          However, a preferred method for
preparing tetrazoles is described in Scheme 15, equations a) and b).
Compounds (80) may be prepared by the 1,3-dipolar cycloaddition of
trialkyltin or triphenyltin azides to the       appropriately subtituted
nitrile (83) as in equation a). Alkyl is defined as normal alkyl of 1-8
carbon atoms       and cyclohexyl. An example of this technique is
described by S. Kozima, et al., J. Organometallic  55  Chemistry, 337
(1971). The required trialkyl or triaryltin azides are made from the
requisite commercial         trialkyl or triaryl [err] chloride and sodium
azide. The trialkyl or triaryltin group is removed via acidic or basic
hydrolysis and the tetrazole can be protected with the trityl group by
reaction with trityl chloride and       triethylamine to give (81).
Bromination as previously described herein with N-bromosuccinimide and
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dibenzoylperoxide affords compound (92). Alkylation of (1) with the
appropriately substituted benzyl halide    using conditions previously
describe followed by deprotection of the trityl group via hydrolysis
affords (80;    R[err] = tetrazole). Other protecting groups such as
p-nitrobenzyl and 1-ethoxyethyl can be used instead of    the trityl group
to protect the tetrazole moiety. These groups as well as the trityl group
can be introduced 5  and removed by procoedures described in Greene,
Protective Groups in Organic Synthesis, Wiley-Inter-    science. (1980).
[err]                      



36                             EP 0 253 310 B1                   Scheme  15
(continued)                                     [err]      Compounds of
structure 93-95 where X is an -0-, -S-, or    [err]    linkage can be
prepared as shown in Scheme 16 by alkylation of Imidazole (1) with the
appropriate benzyl   halide (96). 45
37       EP 0 263 310 91  Scheme 16  [err]
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Scheme  16  (continued)                                   [err]         The
halomethyldiphenyl ether (109) employed as an alkylating agent in the
present invention Is     prepared as hown in equation b). An Ullman ether
condensation of the phenol (97) and a halobenzoic acid     as described in
Russian Chemical Reviews, 43, 679 (1974) provides the intermediate acid
(101). The 40  conversion of (101) into (109) is accomplished by
esterification with diazomethane to afford (105) followed     by
halogenation employing the procedure used in the preparation of (79). The
diphenylsulfide (110) and the     diphenylgmine (111) can be prepared from
the appropriate thiophenol (98) or aniline (99) by this procedure.
The tertiary diphenylamine (112) can be prepared from the secondary aniline
(100) by the above     procedure. Alternatively (107) can be alkylated by
one of the following procedures: 1) direct alkylation of (107) with R[err]
L where L is a leaving group such as a halogen or tosylate employing
phase-transfer     conditions and ultrasound as described in Tetrahedron
Letters, 24, 5907 (1983), 2) treatment of (107) with 1-     1.5 equivalents
of an appropriate aldehyde and 0.5-5.0 equivalents of sodium
cyanoborohydride in a solvent     such as methanol at 25 [err] C at a pH of
3-6 for 1-24 hours, or 3) reductive amination of (107) employing an
appropriate carboxylic acid and sodium borohydride as described in J. Am.
Chem. Soc., 96, 7812 (1974). 50  The tertiary amine (106) is then
halogenated by the procedure previously described to give (112).
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Schene 17          [err]                    



Compounds of structure (73) where X is -CO- are prepared as shown in Scheme
17 by alkylation of     imidazole (1) with the requisite benzoylbenzyl
halides. For example, esters (113) where R[err] is 2-CO[err]CH[err]     are
prepared by alkylation of imidazole (1) with carbomethoxybenzoyl benzyl
halide (114). Ester (113) may 40  be hydrolyzed to the corresponding
carboxylic acid (116) by a variety of methods including hydrolysis with
a base such as sodium hydroxide or potassium hydroxide in an alcoholic
aqueous solvent such as     methanol H[err]O at a the reflux temperature of
the solvent.        Carboalkoxybanzoybenzyl halides (114) are prepared by
benzylic halogenation of the corresponding     toluoylbenzene precursor by
a variety of methods previously described herein. For example, methyl 2-(4-
45  methylbenzoyl)benzoate (115) can be refluxed for 2-48 hours with
N-bromosuccinimide, benzoyl peroxide     and carbon tetrachloride to effect
benzylic bromination.
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Scheme 18                                                  [err]
As shown in Scheme 18 the toluoyl ketones (73; where X=CO) may be further
transformed into a 55  variety of ketone deriatives including compounds
where X is                                    41
EP 0 253 310 B1       [err] 5     Reaction of ketone (73a) with a
hydroxylamine or an appropriately substituted hydrazine will give the
requisite oximas (117) and hydrazenes (118). Reaction with alcohols in the
presence of an acidic catalyst     with removal of water will give ketals
(119). Reduction, with lithium aluminum hydride, a metal borohydride,
zinc/acetic acid or catalytic hydrogenation will give the corresponding
alcohol (120) or fully reduced 10  methylene compound (121) These alcohols
may be acylated by a variety of anhydrides or acid halides in     the
presence of a base with or without solvent to give the corresponding esters
(122). The alcohols (120)     may be converted into their corresponding
others (123) by reaction of the metal alkoxide with an alkyl     halide,
mesylate or tosylate in the appropriate solvent or by treatment with a
mineral acid in an alcoholic     solvent or by reaction of the alcohol with
diazomethane G. Hilgetag and A. Martini, "Preparative Organic 15
Chemistry", John Wiley, New York, 365-368 (1972).        Compounds of
formula (I) where X is -OCH[err]-, -SCH[err]-, and -NHCH[err]- are prepared
as shown in Scheme     19.   20
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[err]  50     As illustrated in Scheme 19, equation a, hydrolysis of benzyl
ether (124) or methyl ether (125) affords     hydroxy compound (126) which
can be alkylated with the appropriate benzyl halide to give (127). In the
case of the methyl ethers (125), the hydrolysis step can be effected by
heating the ether at temperatures of     50[err]-159 [err] for 1-10 hours
in 20-60%  hydrobromic acid, or heating at 50[err]-90 C in acetonitrile
with 1-5     aquivalents of trimethylsiyl iodide for 10-50 hours followed
by treatment with water. Hydrolysis can also be 55  carried out by
treatment with 1-2 equivelents of boron tribromide in methylene chloride at
10[err] -30 [err] C for 1-     10 hours followed by treatment with water,
or by treatment with an acid such as aluminum chloride and 3-     30
equivalents of a sulfur-containing compound such as thiophenol,
ethanedithiol, or dimethyl disulfide in     methylene chloride at
0-30[err]C for 1-20 hours followed by treatment with water. For compound
(124),                                                  43
EP 0 253 310 B1       hydrolysis can be accomplished by refluxing in
trifluoroacetic acid for 0.2-1 hours or by catalytic     hydrogenolysis in
the presence of a suitable catalyst such as 10% palladium on carbon.
Deprotonation of     (128) with a base, such as sodium methoxide, sodium
hydride or the like in a solvent such as dimethylfor-     mamide or
dimethyloulfoxide at room temperature followed by alkylation with an
appropriate benzyl halide 5  at 25 [err]C for 2-20 hours affords others of
formula (127), as shown in equation a.        The sulfide (129) can be
prepared from the thiophenol (45) by the procedure described above to
prepare the ether (127) from the phenol (126). The thlophenol (45) can be
prepared for example by     treatment of the benzylsulfide (128) with
sodium in liquid ammonia.        The amine (130) can be prepared as shown
in equation c, from the aniline (63), itself available from 30  reduction
of the corresponding p-nitro compound (3a) which has previously been
described. The reductive     amination can be carried out by the same
procedure as described in Scheme 13 for the preparation of     compound
(74).        Compounds of Formula (1) where the X linkage is -CH=CH-,
-CH[err]CH[err]-, and
[err]      are prepared as shown in Scheme 20. 20
Scheme 20   



[err]  55     The cis or trans stilbene (132) can be obtained by employing
a Wittig reaction between the aldehyde     (57) and the phosphonane (131).
The stibene (132) can readily be converted to the saturated derivative
(133) for example by catalytic     hydrogenation employing a hetarogeneous
catalyst such as palladium/carbon or platinum/carbon or alter-
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natively with a homogenous catalyst such as tristriphenylphosphine rhodium
chloride. The reduction is     performed in a solvent such as benzene,
tetrahydrofuran or ethanol at 25[err] C under 1-3 atmospheres of
hydrogen for 1-24 hours.        The cycloprocane (134) can be prepared by
treating the stilbene (132) with the Simmons-Smith reagent 5  as described
in J. Am. Chem. Soc.. 81, 4256 (1959), or by treating (132) with methylene
diiodide and     copper power as descibed in J. Chem. Soc., 101, 2139
(1979), or by treatment with the iron-     comtaining methylene-trasnfer
reagent described in J. Am. Chem. Soc., 101, 6473 (1979).            The
preparation of compounds of formula (I) where X is -CF[err]CH[err]-,
-CF=CH-, -CH=CF-, -CF=CF- and     -CF[err]CF[err]- are depicted in Scheme
21. 10                                               Scheme 21
[err]           Vinylene fluoride; (137) and (140) can be prepared by
reaction of SF[err] or Et[err]NSF[err] (DAST) with the    approprite ketone
(135) or (138) in which Ar bears a methyl group convertible to a benzyllc
halide suitable    for attachment to an imidazole nitrogen, and Ar[err]
bears a cyano, nitro, ester, or other suitable group which
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can be subsequently converted to CO[err]H, NHSO[err]CF[err], etc. The
initially formed difluroethylene (136) and     (139) can be formed in a
non-polar solvent such as methylene chloride and subsequently converted to
the     vinylene fluoride by means of alumina, or converted directly into
the unsaturated fluoride by running the     reaction in a polar solvent
such as tetrahydrofuran, diglyme or N-methylpyrrolidone in the presence of
6  mineral acid. [Equations a and b]. Experimental details of such
procedures are found in D.R. Strobach and     G.A. Boswell, J. Org. Chem.,
38, 818(1971); G.A. Boswell, U.S. Patents 3,413,321 (1968) and 4,212,515
As shown in equation c an appropriate (141) may be similarly converted to
the corresponding     1,2-difluorostibene (143). Likewise as shown in
equation d an appropriate benzil (144) can be converted to 10  a
tetrafluorodiarylethylene (145) using QAST or SF[err]. Experimental details
are described in M.E. Christy, et     al., J. Med. Chem., 20, (3). 421-430,
(1977).        Compounds of fornula 1 where X =      [err]  20
EP 0 253 310 B1       -CH[err]O-, -CH[rtt]S-, -CH[err]NH-, can be made as
shown in Scheme 22.                                          Scheme 22
[err]        As previously described, acid (10) can be made by alkylating
the appropriate imidazole with methyl 4-     chloromethylbenzoate in the
presence of a base such as potassium carbonate in a polar solvent such as
dimethylformamide followed by hydrolysis of the resulting ester. Compound
(10) can be converted to (148) 50 by reaction with the requisite amine
(146) (R[err] may need to be protected and subsequently deprotected)
and dicyclohexyl carbodiimide (DCC) in methylene chloride [J. R. Beek, et
al., J. Am. Chem. Soc, 90, 4706     (1988)] or by reaction with tosyl
chloride in pyridine (J. H. Brewster and C. J. Clotti, Jr., J. Am. Chem.
Soc.,     77, 6214 (1955)]. Yet another process involves conversion of
carboxylic acid (10) to its acid chloride with,     for example thionyl
chloride followed by reaction with the amine in aqueous base
(Schotten-Baumann 55  condition) or in an organic solvent In the presence
of an acid scavenger such as NaHCO[err], pyridine or     triethylamine, or
by other procedure known to form an amide bond between an aromatic acid and
an         amine.                                                   47
EP 0 253 310 B1           The compounds where X= -CH[err]O-, -CH[err]S-,
and -CH[err]NH[err]- can be made as shown in pathway b. The     ester (149)
is reduced with a reducing agent such as lithium aluminum hydride in an
inert solvent to form     the alcohol (150) which can then be reacted with
tosyl chloride in pyridine to form tosylate (151), which is in     turn
reacted in the presence of base with a corresponding phenol (152)
thiophenol (153), or aniline (146;  5  where R[err] = H) to form compounds
(154), (155) or (156). Again this may require that R[err] be protected with
a     suitable protecting group, however modifications necessary because of
specific functional groups are     understood to be incorporated by one
skilled in the art of organic synthesis.         Alternatively, the alcohol
(150) can be converted to the corresponding halide with SOCl[err],
(COCl)[err], etc.     and the resulting halida can then be reacted with a
phenol, thiophenol or aniline in the presence of base to 10  form the
desired compound where X is -CH[err]O-, -CH[err]S-, -CHNH- respectively.
[err]                                                       Compounds of
Formula (I) where X= -SO[err] NR[err]-and -NR[err]SO[err]- may be prepared
as shown in Scheme     23. As shown in equation a, sulfonylchloride
derivative (157) can be reacted with aniline derivative (158) in a  



48                                                       EP 0 253 310 B1
solvent in the presence of an acid scavenger such as sodium bicarbonate,
triethylamine or pyridine or     under Schotten-Baumann like conditions to
give (159). Sulfonylchloride derivative  57) can be obtained by
sulfonation of the corresponding benzyl derivative as described earlier,
followed by reaction with PCl[err] or     ROCl[err]. Likewise, aniline (74)
may be reacted in the same manner as described above with sulfonylchloride
5  derivatives (160) to give (161).         Scheme 24 shows the preparation
of furan analogs of the biphenyl compounds (80). Thus, a-ketoester
(162),W. Wierenga and H.I. Skulnick, J. Org. Chem., 44, 310 (1979), or the
corresponding nitrile (E = CN)     can be easily alkylated via standard
procedures already mentioned by an alkyl bromide derivative to give
(463). The alkane moiety of (163) can be subsequently cleaved by oxidation,
for example, with osmium 10  tetroxide, Fieser and Fiaser, V-1, p. 812
(Lemieux-Johnson oxidation) p. 812 (Lemieux-Johnson oxidation) to yield
dicarbonyl-containing     compound (164). Cyclization in mineral acids,
acidic ion-exchange resin, POCl[err]/pyridine, or trifluoroacetic
anhydride with a cataylytic amount of trifluoroacetic acid yields furan
(165; Z= O). Reaction of (164) with     P[err]C[err], for example will
yield the corresponding thiophene (165; Z =S). Reaction of (164) with an
amine in     refluxing benzene, with azeotropic removal of water or by
using molecular sieves to absorb the water will 15  yield the corresponding
pyrrole (165; Z=NR[err]). Compounds (166) may be prepared from (165) by
standard     procedures already described.
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[err]                                             Compounds wherein a
methylene group is inserted between the terminal aromatic ring and the
acidic 55  functionally may be prepared as shown in Scheme 25, equation a).
Thus reduction of ester (167) with, for    example, lithium aluminum
hydride, gives alcohol (166). Conversion of (168) to the chloride (169) via
thionyl    chloride followed by reaction with cyanide anion as previously
described yields nitrile. (170). Compound    (170) may be hydrolyzed to
carboxylic acid (171) by methods already described or reacted with a
50                                          EP 0 253 310 B1      hydrazoic
acid equivalent to produce tetrazole (172).       Compounds wherein R[err]
is a trifluoromethylsulfonyl hydrazide acidic functional group were
prepared by    the procedure described in equation b). That is, conversion
of ester (167) to the hydrazide (173) by    standard hydrazinolysis
followed by reaction with triflic anhydride affords hydrazides (174).
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The syntheses of compounds wherein R13 is substituted and unsubstituted
1,2,3-triazoles are described     in Scheme 26. Thus reduction of ester
(175) with a reducing agent such as lithium aluminum hydride or
diisobutylaluminum hydride gives alcohol (176). Oxidation with MnO[err] or
pyridinium chlorochromate converts     (176) into aldehyde (177).
Nitroethylene derivative (178) is prepared by condensation of aldehyde
(177) with 5  nitromethane in the presence of a catalyst, R, M, Letcher and
M. P. Sammes, J. Chem. Ed., 62, 262 (1985).     Reaction of (178) with
sodium azide produces the 1,2,3-triazole (179), (N. S. Zefirov, et al., J.
Chem. Soc.     Chem. Comm.; 1001 (1971)) which may be transformed via
procedures already described into product         Aldehyde (177) can also
be converted into substituted 1,2,3-triazoles (183) via the sulfone (181),
G. 10  Becks, D, [err], Chem Ber., 106, 2758 (1973), followed by reaction
with sodium azide to give the 1,2,3-     triazole (182). Subsequent
stardard lead to 1,2,3-triazoles (183) where E=CN and CO[err]R[err].
The nitrotriazole (183; E=NO[err]) may be synthesized from the unprotected
triazole (179; P = H) via nitration,     R. H[err]ttel. et al., Chem. Ber.,
88, 1588 (1955), C. L. Habraken and P. Cohen-Fernandes J. Chem. Soc., 37
(1972), or from  bromonitroethylene derivative (184), G. Kh. Khisamutdinov,
et al., Zh. Org. Khim., 11, 2445 16  (1975), by reaction with sodium azide.
A variety of protecting groups may be used in the manipulation of the above
triazoles, amongst which is     the trityl group. This group may be easily
attached by reaction of the triazole with triphenylmethyl bromide or
chloride in an inert solvent such as methylene chloride in the presence of
an acid scavenger such as     triethyl amine. The trityl group may be later
removed by stirring or refluxing In an acidic medium such as 20
trifluoroacetic acid/water, HCI in methylene chloride, or acetic
acid/water. The trityl group may also be     hydrogenolyzed using a noble
metal catalyst such as palladium and hydrogen.
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[err]                P=protecting group          The synthesis of
trifluormethyl-1,2,4-triazoles (190) is depicted in Scheme 27. Acid
chloride (188) is 55  converted to amide (187) using standard procedures
familiar to one skilled in the art. A preferred protecting     group is the
2-proplontrile group (P=CH[err]CH[err]CN). Thus (187; P-CH[err]CH[err]CN)
can be synthesized from     (188) and [err]-aminopropionitrile under
Schotten-Baumann like conditions, using aqueous base in an organic
solvent to help solubllize (188) and (187). Amide (187) is converted to
amidrazone (188) by reaction with
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PCl[err] or phosgene to make an iminoyl chloride which then in turn is
reacted with excess hydrazine.    Amidrazone (188) is cyclized to the
trifluoromethyl-1 2,4-triazole (189) with trifluoroacetic anhydride and
then converted to 190 via bromination, alkylation and deprotection as
previously described.                                            Scheme 27
[err]   45     Pertinent R[err] groups may be variously introduced by many
procedures including those described in     Scheme 26 which describes
imidazole construction.        The R[err] groups so introduced may stand
unchanged or may be further elaborated if appropriately     functionalized.
according to methods familiar to those skilled In the art such as are
illustrated In Scheme 28.
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[err]                                                  The
2-alkenylimidazoles (201) can be prepared by bromination of the
2-alkylimidazoles (189) followed    by elimination of hydrogen bromide. The
bromization is preferably accomplished by UV-irradiation for 1-4    hours
of imadoyole (199) and N-bromosuccinimide, in an inert solvent, such as
carbon tetrachloride at 45  25 [err]C. Treatment of the intermediate
bromide (200) with a base, such as DBU, triethylamine, or potassium t-
butoxide, affords the trans 2-alkenylimidazoles (201). Cis alkenyl
derivatives (203) are prepared from the    trans alkenyl compounds by
treatment with osmium tetroxide and sodium periodate to afford aldehydes
(202) followed by Wittig reaction.
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Scheme 29                                          



[err] 45        Alternatively, R[err] groups may be introduced by
metallation of a protected imidazole or protected 2-     methylimidazole
followed by addition of an appropriate electrophile as illustrated in
Scheme 30, equations     a) and b). The products (alcohols, halides,
aldehydes, alkyls) are suitable for further elaboration by     methods
familiar to those skilled in the art. Metallation of imidazoles is
described in K.L. Kirk, J. Org 50  Chem., 43, 4381 (1978); R.J. Sundberg,
J. Het. Chem., 14, 517 (1977); J.V. Hay et al., J. Org. Chem., 38,
4379(1973): B. Iddon. Heterrocycles, 23, 417 (1995).        Condensation of
2-methylimidazole and appropriate electrophiles (equation b) with catalytic
acid or base     as described in A.R.. Katrizky (Ed.), "Comprehensive
Heterocyclic Chemistry", Vol. 5, p. 431, Pergamon     Press. N.Y., 1984
affords products wherein R[err] is alkenyl which are suitable for further
elaboration.                                                      56
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30         Various 2-substituted imidazoles can be prepared by reaction of
a protected 2-trimethylsilylimidazole     with a suitable electrophile by
the method described by F.H. Pinkerton and S.F. Thames, J. Het. Chem., 9,
67 (1972), which can be further elaborated as desired. Alternatively,
R[err] may also be introduced by nickel catalyzed cross-coupling of
Grignard reagents with 2-(methylthio)imidazoles (Scheme 31) as described by
35  E. Wenkert and T.W. Ferreira, J. Chem. Soc., Chem. Commun., 840,
(1982); E. Wenkert et al., J. Chem.     Soc., Chem. Commun., 637, (1979);
and H. Sugimura and 14. Takei, Bull. Chem. Soc. Japan, 58, 664 (1985).
The 2-(methylthio)imidazoles can be produced by the procedure described In
German Patent No. 2,618,370     and the references cited therein.   40
Scheme  31  [err]
211                                             EP 0 253 310 B1          As
shown in Schemes 32-35, elaboration of R[err] can be accomplished by
procedures described in     Schemes 3, 28 and 30b and by chain extension
reactions familiar to those skilled in the art in which R[err]     bears a
reactive terminal functional group, e.g. -OH, halogen, -CHO, -CO[err]R[err]
-  CO[err]H, -CH=CH[err],-N[err]H, -NO[err],     -CN.     [err] 10  etc.,
or by degradation reactions such as conversion of an ester to an acid or an
alkene to an aidehyde.        Specifically, the hydroxymethyl group can be
activated for the displacement reaction by reacting with     thionyl
chloride, PCl[err] or with carbon tetrachloride/triphenylphosphine to form
a corresponding chloro     derivative. By a similar reaction bromo and iodo
derivatives can be obtained. The hydroxymethyl group can     also be
activated by forming the corresponding p-toluenesulfonate, methanesulfonate
and trifluoromethane 15 sulfonate derivetives. The hydroxyl group can be
converted to its corresponding fluoro compound by     various fluorinating
agents such as DAST as shown in Scheme 32.
Scheme  32                                       [err]
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Also as shown in Scheme 32, the hydroxyl group can be converted to
thiolacetic acid derivative (215),     J. Y. Gauthier, Tel. Lett.,
15(1986), and to thiol derivative (216) by subsequent hydrolysis.
The hydroxymethyl group on compound (17) can be readily oxidized to an
aldehyde group by means of     manganese dioxide or ceric ammonium nitrate.
The aldehyde group will undergo chain extension reactions 5  such as the
Wittig and Wittig-Horner reactions and enter into typical carbon-carbon
bond forming reactions     with Grignard and lithium reagents as well as
with compounds bearing activated methylene groups.     Alternatively, the
hydroxymethyl group can be oxidized directly to an acid functionality which
can in turn be     converted to ester and amide derivatives. The esters and
amides can be prepared directly from the     aldehydes by manganese dioxide
oxidation in the presence of sodium cyanide and an alcohol or amine, J. 10
Am. Chem. Sec., 80, 5616 (1968) and J. Chem. Soc. (C), 2355 (1971).     As
shown in Scheme 33, the chlorine on compound (25) can be displaced by the
anion of dialkyl     malonate to give the corresponding malonate derivative
(217). The saponification of (217) with NaOH (or     KOH) gives the
corresponding diacid which can be decarboxylated to give the corresponding
propionic acid     derivative (218) by heating to 120[err] C. Alternatively
(218) can be directly obtained by refluxing (217) with a 16  mineral acid
such as HCl or sulfiric acid. The free acid (218) can be esteriified by
heating in a medium of     the various alcohols and a catalyst amount of
mineral acids such as HCl or sulfuric acid to give the     corresponding
ester (219). Alternatively the esters can be obtained by reacting the free
acid (218) and the     corresponding alcohols in the presence of coupling
regents such as DDQ or EEDQ. A similar reaction with     various
mono-substituted and disubstituted amines produces the corresponding amides
(220). A similar 20  reaction with various macaptans products the
corresponding thioesters.  Scheme 33 [err]
EP 0 253 310 B1           As shown in Scheme 34, the chloro group on (25)
can be displaced by the sodium salt or potassium     salt of the alkyl,
aryl or arylakyl mercaptans to give the corresponding sulfide derivatives
(221). The amine     derivative (222) can be obtained by treating (25) with
ammonia or with the corresponding mono-substituted     amines.
Alternatively, the chloro group may be displaced by sodium azide to give an
azide intermediate 5  which upon reduction with H[err] over a noble metal
catalyst or with a reducing agent such as chromous     chloride (W. K.
Warburton. J. Chem. Soc., 2651 (1961)) yields (222) where R[err] and R[err]
are hydrogen. This     amine can be subsequently alkylated with alkyl
halides or reductively alkylated with aldehydes and ketones     to give
alkyl derivatives of (222). The amines (222) are converted to the
corresponding carbamates (224),     sulfonmides (225), amides (226) or
ureas (227) by stardard procedures illustrated in Scheme 34 and 10
familiar to one skilled in the art. The nitro compound (223) can be
obtained by the treatment of (25) with     sodium nitrite or potassium
nitrile. The nitrate (228) may be synthesized by treatment of (25) with
AgNO[err],     A.F. Ferris, et al. J. Am. Chem. Soc., 75,4078 (1953).
60                EP 0 253 310 B1            Scheme 34                
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Scheme 34 (Cont'd)  [err]                 20     The reaction between the
thiopyridyl ester (229) and a suitable Grignard reagent produces the
ketones     (230).                                        Scheme 35
[err]          The compounds of this invention and their preparation can be
understood further by the following 45  examples, which do not constitute a
limitation of the invention. In these examples, unless otherwise
indicated, all temperatures are in degrees centigrade and parts and
percentages are by weight.     Example 1  50 PART A: Preparation of
2-Butyl-4-chloro-1-(4-cyanobenzyl)-5-hydroxymethylimidazole         To a
solution of 2-butyl-4-chloro-5-hydroxymethylimidazole (prepared as
described in U.S. 4,355,040;    3.56 g. 40 mmol, 1 eq) in 300 mL methanol
was added dropwise a freshly prepared sodium methoxide    solution (0.92 g
Na, 40 mmol, 1 eq. in 30 mL MeOH). After stirring for 0.5 hours, the
methanol was removed 55  in vacuo and the resultant glass was dissolved in
100 mL DMF. To this mixture was added a solution of [err]-
bromo-p-tolunitrile (8.80 g, 44 mmol, 1.1 eq) in DMF and the entire
contents stirred overnight under N[err] at    room temperature. The solvent
was then removed in vacuo and the residue dissolved in 300 mL ethyl
acetate and 300 mL H[err]O. The layers were separated and the aqueous layer
was extracted twice with 300
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mL portions of ethyl acetate. The organic layers were dried and evaporated
and the crude product flash     chromatagraphed over silica gel in 1:1
hexane/ethyl acetate to give 6.83 g of one regioisomer as a white
solid: m.p. 92.5-98.0[err]. NMR (200 MHz,CDCl[err]) [err] 7.65 (d, 2H, J =
8Hz); 7.13 (d, 2H, J = 8Hz); 5.30 (s, 2H);     4.46 (s. 2H): 2.49 (t, 2M, J
= 7Hz); 1.59 (m, 2H); 1.28 (m, 2H); 0.84 (t. 3H, J = 7Hz). Mass Calcd. for
5    C[err]H[err]N[err]OCl; 303.1138. Found; 303.1124.         Continued
elution gave 3.56 g of the second regiolsomer as a white solid, listed
below as the first entry     in Table 1.         The intermediate shown
below were prepared or could be prepared in accordance with the procedure
described in Examples 1, Part A using the appropriately substituted
imidazole and benzyl halide as starting 10  material.               [err]
R[err]      R[err]       R[err]        R[err]        MP([err] C)
4-CN     n-butyl   CH[err]OH  Cl        98.0-100.0
4-NO[err]   n-butyl   Cl      CH[err]OH   56.8- 59.5
4-NO[err]   n-butyl   CH[err]OH   Cl         114.5-118.5 30
2-CN    n-butyl  Cl        CH[err]OH    93.0- 95.5        PART B:
Preparation of 2-Butyl-4-chloro-1-(4-cyanobenzyl)-5-cyanomethyimidazole
Thionyl Chloride (3.60 mL, 49 mmol, 5 eq) was slowly dripped into a
solution of 2-butyl-4-chloro-1-(4-
cyanobenlyl)-5-hydroxymethylimidazole (3.0 g, 9.9 mmol, 1 eq) in a minimum
of CHCl[err]. The mixture was     stirred for 2 hours at room temperature
after which the solvent was removed in vacuo and the residue     suspended
in toluene (200 ml.). The toluene was removed on the rotary evaporator and
this procedure was     repeated again to remove all traces of thionyl
chloride. The chloride was then dissolved in DMSO (minimum     to dissolve)
and added to a solution of sodium cyanide (2.90 g, 59 mmol, 6 eq) in DMSO
(200 mL). The     solution was stirred overnight under N[err] at room
temperature after which 500 mL H[err]O was added and the     aqueous layer
was extrated three times with 300 mL of ethyl acetate. The organic layers
were dried and     concentrated and the residue flash chromatographed in
4:1 hexane/ethyl acetate over silica gel to give 1.62 45 g of a light
yellow solid; m.p. 109.5-113.0[err]  NMR (200 MHz, CDCl[err]) [err] 7.70
(d, 2H J= 10Hz); 7.12 (d, 2H,     J = 10Hz); 3.51  ([err]. 2H.); 2.60 (t,
2H, J = 7Hz); 1.70 (m, 2H); 1.40 (m, 2H); 0.90 (t, 3H, J = 7Hz). Mass
specture shows M[err] [err]  312/314. Mass Caicd. for C[err]H[err]ClN[err]:
312.1139. Found 312.1126.         The intermediates shown below were
prepared, or could be prepared, in accordance with the procedure
described in Example 1, Part B using the appropriately substituted
imidazole and benzyl halide as starting     material.
EP 0 253 310 B1  [err]                 R[err]   R[err]   R[err]    R[err]
MP([err] C)                                4-CN     n-butyl  CH[err]CN   Cl
(oil)[err]                                4-NO[err]   n-butyl  Cl
CH[err]CN  117.0-119                                4-NO[err]   n-butyl
CH[err]CN   Cl      (oil)[err]  2-CN        n-butyl    Cl       CH[err]CN
(oil)[err]  3-CN    n-butyl  Cl        CH[err]CN   (oil)[err]
a NM  (200 MHz, CDCl[err]) [err] 7.66 (d, 2H, J = 7Hz); 7.12 (d, 2H, 2, J =
7Hz;); 5.15 (s, 2H); 3.69 (s, 2H), 2,56 (t, 2H, J = 7Hz); 1.62 (t of t, 2H,
J =                               7,7Hz); 1.33 (t of q. ZH, J = 7,7Hz);
0.87 (t, 3H, J = 7Hz).                               b NMR (200 MHz
CDCl[err]) [err] 8.24 (d, 2H, J = 10Hz); 7.18 (d, 2H, J=
10 Hz); 5.20 ([err] 2H); 3.67 (s, 2H); 2.55 (t, 2H, J = 7Hz); 1.64 (m, 2H);
1.34                               (m, 2H); 0.85 (t, 3H, J = 7Hz).
c NMR (200 MHz, CDCl[err]) [err] 7.80 (d, 1H, J= 10Hz); 7.64 (d of d, 1H, J
10,10Hz); 7.53 (d of d. 1H. J= 10,10Hz); 6.74 (d, 1 H, J= 10Hz); 5.37 (s,
2H); 3.64 (s, 2H); 2.55 (t, 2H, J = 7Hz); 1.67 (m, 2H); 1.34 (m, 2H); 0.85
(t,                               3H, J = 7Hz).
d NMR (200 MHZ, CDCl[err]) [err] 7.66 (d, 1 H, J = 7Hz); 7.54 (d of d, 1H,
J =                               7,7Hz); 7.33 (s, 1H); 7.25 (d, 1H. J =
7Hz); 5.25 (s. 2H); 3.56 (s, 2H); 2.61                               (t,
2H, J = 7Hz); 1.69 (m, 2H); 1.35 (m, 2H); 0.91 (t, 3H, J = 7Hz).  35
PART C: Preparation of
2-Butyl-1-(4-carboxybenzyl)-4-chloroimidazole-5-acetic acid
2-Butyl-4-chloro-1-(4-cyanobenzyl)-5-(cyanomethyl)imidazole (0.5 g) and a
solution of 1:1 12 N  40  HCl/glacial acetic acid (10 ml.) were mixed and
refluxed for 6 hours. The solvents were removed by rotary      evaporation
and the resultant solid  were washed with isopropanol, and filtered. The
mother liquor was flash      chromatographed on silica gel in 1:1
hexane/ethyl acetate to give 60 mg of product. Further flushing of the
column with isopropanol followed by preparatory TLC  of the evaporated
residue gave an additional 100 mg      of product NMR (200 MHz, DMSO-d)
[err] 7.90 (d, 2H, J = 8Hz); 7.12 (d, 2H, J = 8Hz); 5.30 (s, 2H); 3.08 (s,
45  2H) 2.50 (t, 2H, J = 7Hz); 1.49 (m, 2H); 1.24 (m, 2H); 0.79 (t, 3H, J =
7Hz). Mass. Calcd. for C[err]H[err]CIN[err]O[err];      35O.1033. Found 350
1066.       Example 2  50  PART A: Preparation of
2-Butyl-4-chloro-1-(4-nitrobenzyl)imidazole-5-acetic acid
2-Butyl-4-chloro-5-(cynomethyl)-1-(4-nitrobenzyl)lmidazole (7.08 g) and a
1:1 mixture of 12 N HCl and      glacial acetic acid (175 mL) were mixed
and refluxed for 6 hours. The solvents were removed by rotary
evbaporation and water (300 ml) was then added to the residue. After a few
minutes, the product 55   precipitated and was collected and dried to give
7.35g to give 7.35 g of a solid; m.p. 207.0-210.0[err]. NMR (200 MHz,
DMSO-ds/COCL[err]) [err] 8.20 (d, 2H, J = 10Hz); 7.22 (d, 2H, J = 10Hz);
5.28 (s, 2H); 3.42 (s, 2H); 2.52 (t, 2H, J =      7Hz) 1.64 (m. 2H):
1.34(m, 2H); 0.86 (t, 3H, J = 7Hz). Anal. Calcd. for
C[err]H[err]ClN[err]O[err]; C, 54.63; H, 5.16; N,      11.94. Found: C,
54.52; H, 5.05; N, 12.21.
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PART B: Preparation of Methyl
2-butyl-4-chloro-1-(4-nitrobenzyl)imidazole-5-acetate
2-Butyl-4-chloro-1-(4-nitrobenzyl)imidazole-5-acetic acid (7.35 g, 20.9
mmol, leq); 3.1M HCI in dioxane     (34.0 ml. 105,4 mmol, 5 eq) and 100 ml,
methanol were mixed and refluxed for 7.5 hours. The solvents 5  were
removed  by rotary evaporation and the residue taken up In methylene
chloride and 1 N NaOH (300     ml. each). The layers were separated and the
organic layer washed two more times with 1N NaOH (300 mL     each). dried
and concentrated to give 5.43 g of a light pink solid; m.p. 97.5-100.0*.
NMR (200 MHz, DMS0-     d[err]) [err]   8.23 (d. 2H. J= 9Hz); 7.33 (d, 2H,
J= 9Hz); 5.50 (s. 2H); 3.73 (s, 2H); 3.40 (s, 3H); 2.66 (t, 2H, J=
7Hz); 1.53 (m. 2H); 1.22 (m, 2H);  0.76 (t, 3H, J= 7Hz). Mass Calcd. for
C[err]H[err] H[err]  N[err] O[err] Cl: 365.1140. Found:          Methyl
2-butyl-5-chloro-1-(4-nitrobenzyl)imidazole-5-acete was also prepared by
the procedure de-     scribed in Example 2 Part B from
2-butyl-5-chloro-1-(4-nitrobenzyl)imidazole-5-acetic acid. NMR (200 MHz,
CDCl[err]Cla) [err] 8.23 (d, 2H, J = 10Hz); 7.20 (d, 2H, J = 10Hz); 5.21
(s, 2H); 3.75 (s, 3H); 3.67 (s, 2H); 2.58 (t of t,     2H, J= 7Hz); 1.32 (q
of t, 2H, J = 7Hz); 0.86 (t, 3H, J = 7Hz). Mass Calcd. for
C[err]H[err]CIN[err]O[err]; 365.1142. 15  Found 365.1132.      PART C:
Methyl 2-butyl-4-chloro-1-(4-aminobenzyl)imidazole-5-acetate          A
mixture of methyl 2-butyl-4-chloro-1-(4-nitrobenzyl)imidazole-5-acetate
(5.00 g, 13.7 mmol, 1 eq), iron 20  (2.67 g, 47.8 mmol, 3.5 eq), glacial
acetic acid (5.47 ml., 95.3 mmol, 7 eq), and methanol (250 mL) was
refluxed for 5.5 hours. The solvent was removed by rotary evaporation. The
residue was diluted with water     (300 m) and extracted five times with
300 mL portions of ethyl acetate. The organic layers were dried and
concentrated. The residue was flash chromatographed in 75:25 hexane/ethyl
acetate over silica gel to give     4.53 g of a golden yellow oil which
crystallized after for several days. NMR (200 MHz, CDCl[err]) [err] 25
6.72 (d, 2H, J = 7Hz); 6.60 (d. 2H, J = 7Hz); 4.99 (s, 2H); 3.61 (s, 3H);
3.47 (s, 2H); 2.60 (t, 2H, J = 7Hz);    1.68 (m. 2H); 1.35 (m, 2H); 0.86
(t, 3H, J = 7Hz). Mass spectrum shows M + - 335/337. Mass Calcd. for
C[err]H[rtt]N[err]Q[errCl: 335.1400. Found; 335,1407.         The following
int intermediates were prepared by the procedure described In Example 2,
Part C from the     corresponding nitro intermediates: 30
[err]       



R[err]    R[err]    R[err]                R[err]     MP([err] C) 45
4-NH[err]    n-butyl   CH[err]CO[err]CH[err]        Cl         (oil)[err]
4-NH[err]   n-butyl  Cl                     OCCCH[err]    (oil)[err]
4-NH[err]   n-butyl  Cl           CH[err]OH         (oil)[err]
a NMR (200 MHZ, CDCl[err]) [err] 6.85 (d, 2H, J = 7Hz); 6.63 (d, 2H, J =
7HZ);                              4.95 (s, 2H); 3.69 (s. 3H); 2.57 (t, 2H,
J - 7HZ); 1.59 (t of t, 2H, J = 7,7Hz);                              1.30 (
t of g, 2H, J = 7,7HZ);0.86 (t, 3H, J = 7Hz).
b NMR (200 MHZ. CDCl[err]) [err] 6.74 (d, 2H, J = 10Hz); 6.60 (d, 2H, J =
10Hz);                              4.97 ([err], 2H); 4.95 (s. 2H); 3.56(t,
2H, J = 7Hz); 1.86 (s, 3H); 1.64 (t of t, 2H,
J = 7,7HZ); 1.33 (t of q, 2H, J = 7,7Hz); 0.85 (t, 3H, J = 7Hz).
g NMR (2oo MHz, CDCl[err]) [err] 6.80 (d, 2H, J = 10Hz); 6.69 (d, 2H, J =
10Hz);                              5.05 (s,2H); 4.43 (s, 2H); 2.56 (t, 2H,
J = 7HZ); 1.56 (t of t, 2H, J =7,7HZ);                              1.28 (t
of q. 2H. J = 7.7Hz); 0.83 (t, 3H, J = 7Hz).
EP 0 253 310 B1       PART D: Preparation of Methyl
2-butyl-1-[4-(2-carboxybenzamido)benzyl]-4-chlorolmidazole-5-acetate
A chloroform solution (10 mL) of methyl
2-butyl-4-chloro-1-(4-aminobenzyl)imidazole-5-acetate (500 mg,     1.5
mmol, 1 eq) was mixed with a chloroform solution (10 mL) of phthalic
anhydride (221 mg, 1.5 mmol, 1 5  eq). After five minutes of stirring at
room temperature, product began to precipitate. After 24 hours, the
product was filtered. washed with a minimum amount of CHCl[err] and dried
to give 400 mg of a white solid.     After some evaporation, the mother
liquor yield an additional 220 mg of product, both of which had
identical melting points; m.p. 109.5  - 112.5[err]. NMR (200 MHz,
DMSO-d[err]) [err] 10.37 (S, 1H); 7.85 (d, 2H, J     8Hz); 7.74-7.50 (m,
5H); 6.96 (d, 2H, J = 10Hz); 5.12 (s, 2H); 3.60(s, 2H); 3.49 (s, 3H); 2.55
t, 2, J = 7Hz); 70  1.52 (m, 2H); 1.27 (m, 2H); 0.8 (t, 3H, J = 7Hz). The
carboxylic acid could be titrated with 1.000 N NaOH     to form the sodium
salt, High resolution mass spectrum shows M-18 (loss of H[err]O). Calcd.
Mass for     C[err]H[err]CLN[err]O[err]: 465.1455. Found: 465.1440.
PART A: Preparation of
2-Butyl-5--chloro-1-(4-nitrobenzyl)imidazole-4-acetic acid
2-Butyl-5-chloro-4-cyanomethyl-1-(4-nitrobenzyl)imidazole (4.48 g) was
converted to the corresponding carboxylic acid by the procedure described
in Example 2, Part A. No product precipitated upon the addition 20  of
water (300 ml.) until th pH was raised to about 3 with conc. ammonium
hydroxide to liberate the      imidazole from its CHl salt. The
precipitated solids were amorphous and ethyl acetate (5 x 300 mL) was
used to extract the product. The organic layers were dried and concentrated
to give 3.93 g of a yellow solid.      Recrystallization from hexane/ethyl
acetate gave 3.06 g of a white solid; m.p. = 138.0-139.5[err]. NMR (200
MHz, CDCl[err]) [err]  8.25 (d, 2H, J = 10Hz); 7.21 (d, 2H, J = 10Hz); 5.23
(s, 2H); 3.30 (s, 2H); 2.63 (t, 2H, J = 25  7Hz; 1.63 (t of t, 2H, J =
7.7Hz); 1.32 (t of q, 2H, J = 7,7Hz); 0.87 (t, 3H, J = 7Hz). Anal. Calcd.
for      C[err]H[err]ClN[err]O[err]: C, 54.63; H, 5.16; N, 11.94 Found: C,
54.75; H, 5.29; N, 12.14.       PART B: Preparation of Methyl
2-butyl-[4-(2-carboxybenzamido)benzyl]-5-chloromidazole-4-acetate  30
2-Butyl-5-chloro-1-(4-nitrobenzyl)imidazole-4- acetic acid (Part A) was
carried on to methyl 2-butyl-1-[4-
(2carboxybenzamido)benzyl]-5-chloroimidazole-4-acetate; m.p.
150.5-152.5[err] by the procedure described in      Example 2, NMR (200
MHz, DMSO-d[err]) [err] 13.00 (bs. 1H); 10.40 (s, 1H), 7.87 (d, 1H, J =
8Hz); 7.67 (d, 2H,      J = 8Hz): 7.71-7.52 (m, 3H): 7.02 (d, 2H, J = 8Hz):
5.13 (s, 2H); 3.61 (s, 3H); 3.52 (s, 2H); 2.59 (t, 2H, J =    7Hz): 2.53 (t
of t, 2H, J = 7,7Hz); 1.28 (t of g, 2H, J- 7,7Hz); 0.82 (t, 3H, J = 7Hz).
Mass Calcd. for 35  C[err]H[err]ClN[err]O[err]-H[err]O: 485.1455. Found,
465.1460.       Example 4       PART A: Preparation of
2-n-Butyl-4-chloro-5-methoxmethyl-l-(4-nitrobenzyl)imidazole 40
2-n-butyl-4-chloro-5hydroxymethyl-1-(4-nitrobenzyl)imidazole (10.5 g, 32.4
mmol, 1 eq), conc. sulfuric      acid (26 mL) and methanol (300 ml.) were
mixed and refluxed overnight. The solvent was removed in vacuo      and the
residue taken up in water (about 300 ml.). The pH was adjusted to 5 with 1N
NaOH and then this      aqueous portion extrated with ethyl acetate (3 x
250 mL). The organic layers were collected, dried 46  (MgSO[err]) and the
solvent removed in vacuo to yield 11.57 g of an amber oil. NMR (200 MHz,
CDCl[err]) [err] 8.22      (d, 2H, J = 8Hz); 7.1,5 (o, 2H, J = 8 Hz); 5.26
(s, 2H); 4.25 (S, 2H); 3.23 (s, 3H); 2.52 (t, 2H, J = 7Hz); 1.64 (t      of
1, 2H, J =7.7Hz); 1.28 (t of g, 2H, J = 7.7Hz); 0.81 (t, 3H, J =7Hz). Anal.
Calcd. for C[err]H[err]ClN[err]O[err].-      (H[err]O_[err]: C, 55.41; H,
.10, Cl, 10.22. Found: C, 55.21; H, 6.22;, Cl, 9.92.  50  PART B:
Preparation of
1-(4-Aminobenzyl)2-n-butyl-4-chloro-5-(methoxymethyl)imidazole          To
a solution of 2-n-butyl-4-chloro-5-methoxymethyl-1-(4-nitrobenzyl)imidazole
(11.22 g) in methanol      (100 ml) under N[err] was carefully added 1.0 g
of 1.0% palladium on charcoal. Hydrogen gas was then      bubbled through
the solution for 4 hours. The solution was filtered through Cellte[err] and
the solvent removed 55  in vacuo to yield 9.23 g of an amber oi1. NMR (200
MHz, CDCl[err]) [err] 7.99 (s, 1H); 6.78 (d of d, 4H, J = 5,5Hz);      5.05
(s, 2H): 4.24 (s, 2H); 3,27 (s, 3H); 2.59 (t, 2H, J = 7Hz); 1.62 (t of t,
2H, J = 7,7Hz); 1.32 (t of q, 2H, J =      7.7Hz); 0.84 (t, 3H, J = 7Hz).
Mass Calcd. for C[err]H[err]CIN[err]O; 307.1451. Found: 307.1460.
EP 0 253 310 B1       PART C: Preparation of
2-Butyl-1-[4-(2-carboxybenzamido)benzyl]-4-chloro-5-(methoxymethyl)imidazol
e           The above compound was prepared from
1-(4-aminobenzyl)-2-n-butyl-4-chloro-5-(methoxymethyl) im-     idazole
(3.00 g, 9.7 mmol, 1 eq) and phthalic anhydride (1.44 g, 9.7 mmol, 1 eq)
using the procedure of 6  Example 2, Part D. Work-up yielded 1.71 g of an
off-white powder, which was washed with acetonitrile. The     insloluble
material was filtered and dried to yield 1.17 g of a white powder; m.p.
165.5-166.5[err] C. NMR (200     MHz, DMSO-d[err]) [err] 13.01 (m, 1H);
10.39 (s, 1H); 7.87 (d, 1H, J= 7Hz); 7.75-7.48 (m, 5H); 7.03 (d, 2H, J=
8Hz): 5.16 (s, 2H); 4.30 (s, 2H); 3.20 (s, 3H); 2.54 (t, 2H, J = 7Hz); 1.54
(t of t, 2H, J - 7,7Hz); 1.30 (t of q,     2H, J = 7.7Hz); 0.83 (t, 3H, J
=7Hz). Anal. Calcd. for C[err]H[err]CIN[err]O[err]:C, 63.22; H, 5.75; Cl,
7.78. Found: C, 10    63.54; H, 5.76; Cl, 7.58.         Examples 5-1B shown
in Table 1 were prepared or could be prepared by the procedures described
in     Example 2-4 from the appropriately substituted aniline derivative
and a suitable anhydride or acid chloride.     Other solvwnts such as
benzene or ethyl acetate may be substituted for chloroform.              EP
0 253 310 B1          Table 1  [err]                EP 0 253 310 B1
Table 1 (cont'd.)   [err]
EP 0 253 310 B1                                            Table 1
(cont'd.) [err]                                          Example 19  40
Preparation of
2-Butyl-4-chloroh-5-hydroxymethyl-1-(4-carboxybenzyl)imidazole          The
title compound was prepared from
2-butyl-4-chloro-5-hydroxymethyl-1-(4-cyanobenzyl)imidazole by     the
method described in Example 2, Part A. NMR (200 MHz, CDCl[err] +
DMSO-d[err]) [err] 7.96 (d, 2H, J = 8Hz);     7.13 (d, 2H, J = 8Hz); 5.33
(s, 2H);4.40 (s, 2H); 2.50 (t, 2H, J = 7Hz); 1.57 (t of t, 2H, J = 7,7Hz);
1.27 (t of 45  q. 2H, J = 7.7Hz); 0.85 (t, 3H, J = 7Hz).      Example 20
Preparation of
5-Acetatemethyl-2-butyl-1-(4-carboxybenzyl)-4-chloroimidazole
2-Butyl-1-(4-carboxybenzyl)-4-chloro-5-(hydroxymethyl)imidazole (2.00 g,
6.2 mmol, 1 eq), acetic anhy-     dride (1.46 ml. 15.5 mmol, 2.5 eq),
triethylamine (2.59 mL, 18.6 mmol, 3 eq) and THF (50 ml.) were mixed
and stirred for 3 days. Water (200 mL) was added to the solution and the
mixture was stirred for 0.5 hours.     The pH was lowered to 5 with cone.
HCI and the mixture extracted with ethyl acetate (3 x 100 ml.). The 55
organic layers were dried (MgSO[err]) and concentrated to give 2.47 g of a
brown oil. This product (2.16 g)     was dissolved in a minimum of ethyl
acetate and dicyclohexylamine (DCHA) (1.18 mL, 1 eq) was added and
mixed. The solution was allowed to slowly evaporate overnight. The DCHA
salt so obtained (1.43 g) was     subsequently taken up in ethyl acetate
(100 mL) and washed with 1 N HCI (3 x 100 mL), followed by brine.
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The organic layer was dried (MgSO[err]) and concentrated to give a yellow
oil (670 mg). NMR (200 MHz,        CDCl[err]) [err] 8.09 (d, 2H, J = 10Hz);
7.05 (d, 2H, J = 10Hz); 5.20 (s, 2H);4.98 (s, 2H); 2.58 (t, 2H, J = 7Hz);
1.82        (t of t. 2H, J = 7,7Hz); 1.33 (t of q, 2H, J = 7,7Hz); 0.88 (t,
3, J = 7Hz). Anal. Calcd. for C[err]H[err]ClN[err]O[err]; C[err]
59.26; H, 5.80, N, 7.68. Found: C, 58.89; H, 6.17; N, 7.39. Mass Calcd. for
C[err]H[err]ClN[err]O[err]: 364.1200. Found:    5   364.1167.
Example 21         Preparation of Methyl
2-butyl-4-chloro-1-[4-(trifluoromethylsulfonamido)benzyl]imidazole-5-acetat
e   10            A solution of triflic anhydride (0.88 mL, 5.2 mmol, 1 eq)
in methylene chloride (5 mL) was dripped into a        solution of methyl
2-butyl-1-(4-aminobenzyl)-4-chloroimidazole-5-acetate (1,74 g, 5.2 mmol, 1
eq) and        triethylamine (1.44 ml., 10.4 mmol, 2 eq) in 20 mL of
methylene chloride at -78[err] C. The solution was kept at        -78[err]
C for 1 hour after which it was allowed to warm to room temperature. After
24 hours, the reaction was   16  quenched with water (100 mL) and the pH
adjusted to 5 with conc. HCl and the aqueous extracted with
methylene chloride (5 x 100 mL). The organic layers were dried (MgSO[err]),
concentrated, and the residue        flash chromatographed in 1:1
hexane/ethyl acetate on silica gel. The crystalline product which formed in
the        1:1 hexane/ethyl acetate solution while the crude product was
being applied to the column was isolated (1.03 g). Chromatograohy of the
mother liquor yielded an additional 1.03 g of the title compound as a white
20 solid; m.p. 154.0-157.0[err]. The product could be titrated with 1
equivalent of 1.000 N NaOH. NMR (200 MHz,        CDCl[err]) [err] 7.32 (d,
2H, J = 10Hz; 6.91 (d, 2H, J = 10Hz); 5.15 (s, 2H); 3.62 (s, 3H); 3.46 (s,
2H); 2.55 (t, 2H,        J = 7Hz); 1.58 (m, 2H); 1.26 (m, 2H); 0.72 (t, 3H,
J = 7Hz). Mass Calcd. for C[err]H[err]N[err]O[err]SF[err]Cl: 467.0890.
Found: 467.0872.            Examples 22-25 in Table 2 were prepared or
could be prepared by the procedure described in the   26  above example
employing the appropriately substituted 1-(aminobenzyl)-imidazole, which in
some instances        is followed by ester hydrolysis familiar to one
skilled in the art.
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Table 2                                   [err] 35      Example 26
Preparation of
2-Butyl-chloro-5-[(1H-tetrazol-5-yl)methyl]-1-[3-(1H-tetrazol-5-yl)benzyl]i
midazole 40
2-Butyl-4-chloro-1-(3-cyanobenzyl)-5-(cyanomethyl)imidazole (2.00 g, 6.4
mmol, 1 eq); ammonium chlo-     ride (0.91 g, 17 mmol, .7 eq); sodium azide
(1.11 g, 17 mmol, 2.7 eq) and DMF (25 mL) were mixed and     stirred at
90[err] C: for 24 hours. The mixture was filtered and the solvent removed
by rotary evaporation. The     residue was disolved in water (100 mL) and
methylene chloride (100 mL). The layers were separated and 45  the aqueous
layer extrated again with methylene chloride (2 x 100 mL). The aqueous was
then acidified     with conc. HCl to pH of 3. The solid which precipitated
was collected and dried to give 560 mg of the title     compound as a tan
solid; m.p. 254  (darken), 258[err] (dec.). The product when titrated with
1.000 N NaOH     showed the presence of o exactly two acidic
functionalities. NMR (200 MHz, DMSO-d[err]) [err] 8.79 (d, 1 H, J =
7Hz);  7.69 (s, 1H); 7.53 (t, 1H, J = 7 Hz); 7.10 (d, 1H, J = 7HZ); 5.37
(s, 2H); 4.23 (s, 2H); 2.57 (t, 2H, J= 60  7Hz); 1.53 (t of t, 2H, J =
7Hz); 1.27 (t of q, 2H, J= 7 Hz); 0.80 (t, 3H, J= 7Hz); Anal. Calcd. for
C[err]H[err]ClN[err]: C. 51.19; H, 4.80. Found: C, 51.04; H, 4.69.
Example 27  55  Preparation of
2-Butyl-4-chloro-5-[(1H-tetrazol-5-yl)methyl]-1-[4-(1H-tetrazol-5-yl)benzyl
]imidazole          The title compound was prepared from
2-butyl-4-chloro-1-(4-cyanobenzyl)-5-(cyanomethyl)imidazole by     the
procedure described in Example 26; m.p. 228 (dark), 229.0-230[err] (dec).
Titration with 1.000 N NaOH
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showed the presence of exactly two acid functionalities. NMR (200 MHz,
DMSO-d[err]) [err] 7.95 (d, 2, J= 7Hz);        7.13 (d, 2, J = 7Hz): 5.34
(s, 2); 4.23 (s, 2); 2.53 (t, 2, J = 7Hz); 1.50 (t of t, 2, J = 7,7Hz);
1.26 (t of q, 2, J =        7Hz); 0.79 (t, 3, J= 7HZ); 1R 3420 br, 1930 br,
740 cm[err]. Mass Calcd. for C[err]H[err]ClN[err]: 398.1482. Found:
398.1509.        Example 28         Preparation of
2-Butyl-4-chloro-5-hydroxymethyl-1-(4-N-phthalimidobenzyl)imidazole    10
1-(4-Aminobenzyl)-2-butyl-4-chloro-5-(hydroxymethyl)imidazole (1.00 g, 3.4
mmol, 1 eq) in 20 mL of        methylene chloride was dripped into a
stirred solution of phthaloyl chloride (0.49 mL, 3.4 mmol, 1 eq),
triethylamine (0.95 mL, 6.82 mmol, 2 eq) and methylene chloride (500 mL).
After 11 days, the solvent was        removed by rotary evaporation and the
residue flash chromatographed in 1:1 hexane/ethyl acetate over
silica gel to give 240 mg of the title compound as a light yellow glassy
solid; m.p. 65.0-73.5[err], NMR (200   15  MHz. CDCl[err]) [err] (key peaks
only) 7.97 (m, 2H); 7.79 (m, 2H); 7.43 (d, 2, J= 10Hz); 7.11 (d, 2H, J=
10Hz);        4.50 (s, 2H); 2.57 (t, 2H, j= 7Hz); 1.67 (m, 2H); 1.34 (m,
2H); 0.87 (t, 3H, J= 7Hz). Mass Calcd. for
C[err]H[err]ClN[err]O[err]: 423.1340. Found: 423.1324.  Example 29   20
Preparation of Methyl
2-butyl-4-chloro-1-(4-N-phthalimidobenzyl)imidazole-5-acetate
Methyl 2-butyl-1-[4-(2-carboxybenzamido)benzyl]-4-chloroimidazole-5-acetate
(1.00 g), methanol (50        ml.) and 3.6 ml. of 3.1 N HCl in dioxane were
refluxed for 6 days. The solvent was removed in vacuo and   25  the residue
taken up in ethyl acetete (100 mL). The organic phase was washed with 1 N
NaOH (2 x 100        ml.) and brine (1 x 100 ml.). dried (MgSO[err]) and
concentrated. The residue was flash chromatographed over        silica gel
in 75:25 hexane/ethyl acetate to give 400 mg of an oil which eventually
crystallized; m.p. 141.5 -        143.0[err] NMR (200 MHz, CDCl[err]) [err]
7.92 (m, 2H); 7.80 (m, 2H); 7.43 (d, 2H, J= 10Hz): 7.08 (d, 2H, J=
10HZ); 5.17 (s, 2H); 3.62 (s, 3H); 3.50 (s, 2H); 2.62 (t, 2H, J= 7Hz); 1.71
(t of t, 2H, J = 7,7Hz); 1.36 (t of q,   30  2H, J= 7,7Hz); 0.89 (t,3H, J=
7Hz). Mass Calcd. for C[err]H[err]CIN[err]O[err]: 465.1455. Found:
465.1440.         Example 30  Preparation of Methyl
2-butyl-4-chloro-1-[4-(N-trifluoromethanesulfonyl)anthranilamido)benzyl]imi
dazole-5-   35  acetate
Methyl-1-(4-amnobenzyl)-2-butyl-4-chloro-5-imidazoleacetate  (1.00  g, 2.98
mmol, 1  eq), N-        (trifluoromethanesulfonyl)anthranoyl chloride which
is described In EP 003836, (0.86 g, 2.99 mmol, 1 eq),        and sodium
biocarbonate (1.25 g, 14.9 mmol, 5 eq) were mixed and stirred in 50 mL
methylene chloride   40  (acid chloride was added last). The reaciton was
worked up after 2.5 hours by filtering, removing the solvent        from
the filtrate  in vacuo and recrystallizing the residue from ethyl
acetate/hexane to give 1.07 g of light        yellow crystals: mp. 151.0 -
152.0[err]. NMR (200 MHz, CDCl[err]) [err] 9.32 (8, 1H); 8.02 (d, 1H, J=
10Hz); 7.79 (d,        1H, J= 10Hz); 7.56 (d of d, H, J= 10, 10Hz); 7.50
(d, 2H, J= 10Hz); 7.78 (d of d, 1H, J= 10, 10Hz); 6.86        (d, 2H, J=
10Hz); 5.10 (s, 2H); 3.58 (s, 3H); 3.45 (s, 2H); 2.45 (t, 2H, J = 7Hz);
1.52 (t of t, 2H, J = 7,7Hz);   45  1.22 (t of o. 2H, J=  7,7Hz); 0.75 (t,
3H, J = 7Hz). Titration of the product with 1.000 N NaOH shows the
presence of exactly one acidic functionality. Anal. Calcd. for
C[err]H[err]CIF[err]N[err]O[err]S: C, 51.15; H, 4.46; N, 9.54.
Found: C, 50.95; H, 4.26; N, 9.67. Mass Calcd. for
C[err]H[err]ClN]err]N[err]O[err]S: 586.1264. Found: 586.1222.
Example 31         Preparation of 2-Butyl-4-chloro-1-[4((N-trifluoro
methanesulfonyl)anthranilamido)benzyl]imidazole-5-acetic
Methyl
2-butyl-4-chloro-1-[4-((N-trifluoromethanesulfonyl)anthranilamido)benzyl]im
idazole-5-acetate (400   55  mg. 0.66 mmol, 1 eq) was stirred in 1.0 N NaOH
(0.66 mL, 0.66 mmol, 1 eq) for 3 hours under N2. The pH        was adjusted
to 5 with 1.0 N HCl and the product precipitate was collected and dried
affording 120 mg of        the title compound as a white a white solid. The
NMR spectrum  shows the methyl ester to be missing. Mass        spectrum
shows M[err]CO[err] peak. Mass Calcd. for
C[err]H[err]ClF[err]N[err]O[err]S: 528.1209. Found: 528.1236.
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Example 32      Preparation of
2-Butyl-1-[4(2-carboxybenzamido)benzyl]-4-chloroimidazole-5-acetic acid
The title compound  was  prepared  from  methyl
2-butyl-1-[4-(2-carboxybenzamido)benzyl]-4-     chloroimidazole by the
procedure described in Example 31; m.p. 170.5 - 175.0[err].        Example
33-53 in Table 3 were prepared or could be prepared by the procedures
described in     Examples 30 and 31 using the approprite aniline and acid
chloride starting materials.                               35
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*  NMK (200 WRz, CDC13) 6 8.69 (s, 1H); 7.82 (C. 1H); 7.75 Wd.
I14, as 7Hy); 7.59 (d, 2H, Jo lOHz); 7.55 (d, 1H, -. J Hz); 7.45 so
(t. I14, 3.  74M;); 6.87 (d, 2H, J. 1OHz); 5.06 (s, 2H); 3.60 (s,
3M); 3.46 (v. 21); 2.54 (t, 2H, J. 7Ns); 1.55 (t of t, 2H,. s
7,7Hz); 1.24 C t of q, 2H, J= 7,7Hz); 0.78 Ct, 3H. 3m 7Hz).    5S
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Example 54       PART A: Preparation of Ethyl n-heptylimidate hydrochloride
6     To a solution of caprylonitrile (30 g, 0.24 mol) in 25 mL of absolute
ethanol cooled to 0[err] was bubbled    HCl gas (9.6 g, 0.26 mol). After 7
days at 0[err] the viscous solution was diluted with 250 ml. of anhydrous
ether and the precipitated  product was filtered with suction onto a coarse
frit and washed liberally with ether      before placing under a vauum to
remove residual solvent. The product was stored under nitrogen at 0[err] to
yield 22 g (44%) of a while acid. NMR (200 MHz, DMSO-d[err]) [err] 4.40 (q,
2H, J = 7Hz); 3.30 (m, 4H); 2.45 (m, 10  4H): [err] 40-0.75 (m, 12H). Mass
Spac. 172 (M-Cl).       PART B: Preparation of
2-Heptyl-5-(hydroxymethyl)imidazole          In a high-pressure (bomb)
reactor was placed ethyl n-heptylimidate hydrochloride (22 g, 0.11 mol),
1,3- 15 dihydroxyacetone dimer (9.5 g, 0.053 mol) and liquid ammonia (60 g,
3.5 mol). The reactor was sealed and      heated to 70[err] for 12 hours.
The crude product (24.7 g) was purified by flash chromatography (silica
gel,      300 g: 10:1 EtQAc/EtOH) to give 12.7 g (61%) of a light yellow
solid; m.p. 82-84[err]. NMR (200 MHz,      CDCl[err]/Acetone-d[err]) [err]
6.75 (s, 1H); 4.50 (s, 2H); 4.50-4.25 (br s, 2H); 2.60 (t, 2H, 8Hz);
1.75-1.60 (m, 2H);      1.40-1.15 (m, 8H); 0.95-0.75 (m, 3H). Mass Spec.
196, 167 (M-Et), 149 (M-t-H[err]O). 20      PART C: Preparation of
4-Chloro-2-heptyl-5-hydroxymethylimidazole           To a solution of
2-heptyl-5-(hydroxymethyl)imidazole (10.0 g, 51 mmol) in EtOH/1,4-dioxane
(1:1; 600      mL) was added N-chlorosuccinimide (7.9 g, 59 mmol). After
being stirred for 1 hour at room temperature 25 the solvents were removed
on a rotary evaporator and the solid residue was partitioned between ethyl
acete and water (300 mL each). The organic phase was washed with water (150
mL), dried (MgSO[err]),      filtered and concentrated to afford 12.4 g
crude product. Recrystallization (1:1 EtOAc/hexane, 60 mL) gave      5.7 g
(45%) of white crystals, m.p. 134-140[err] . NMR (200 MHz,
CDCl[err]/CD[err]OD) [err] 4.50 (s, 2H); 4.00-3.80 (br      s, 2H); 2.65
(t, 2H, 5Hz); 1.80-1.80 (m, 2H); 1.40-1.20 (m, 8H); 0.90-0.80 (m, 3H). Mass
Spec. 230.       PART D: Preparation of
4-Chloro-2-heptyl-5-(hydroxymethyl)-1-(4-nitrobenzyl)imidazole           To
a solution of 4-chloro-2-hepty-5-(hydroxymethyl)imidazole (5.2 g, 20.7
mmol) In dry DMF (100 mL) was added anhydrous K[err]CO[err] (4.3 g, 31.1
mmol) followed by 4-nitrobenzylbromide (5.4 g, 24.9 mmol). The 35 solution
was stirred 3.5 hours at 65-70[err]. The reaction mixture was poured into a
separatory funnel      containing EtOAc and H[err]O (300 mL each). The
aqueous phase was extracted with EtOAc (150 ml) and the      combined
organic phases were washed three times with H[err]O (150 ml) before being
dried (MgSO[err]), filtered      and concentrated to give 9.0 g brown crude
oil. Chromatography (silica gel, 450 g; 1:1 EtOAc/hexanes)      gave 1.3 g
(17% overall, 35% of theoretical); m.p. 110-115[err]. NMR (200 MHz,
CDCl[err]) [err] 8.20 (d, 2H, 5Hz); 40  7.20 (d, 2H, 5Hz); 5.35 (s, 2H);
4.45 (s, 2H); 3.10-3.00 (m, 1H); 2.50 (t, 2H, 5Hz); 1.75-1.50 (m, 2H);
1.40-      1.10 (m. 8H); 0.90-0.75 (m, 3H). Mass Spec. 365.       PART E:
Preparation of 1-(4-Aminobenzyl)chloro-2-heptyl-5-hydroxymethylimidazole
45     To a solution of
4-chloro-2-heptyl-5-hydroxymethyl-1-(4-nitrobenzyl)imidazole (1.00 g, 2.7
mmol) in      EtOH (30 mL) and glacial acetic acid (5 mL) was added iron
powder (2.5 g, 44.8 mmol). The mixture was      stirred while being
refluxed for 20 minutes. The solution was cooled, the iron was removed by
filtration, and      the solution was partitioned between EtOAc and 20% aq.
K[err]CO[err] (150 mL each). The organic phase was      washed with
saturated aqueous NaCl, dried (MgSO[err]), filtered and concentrated to
afford 0.8 g yellow- 50 orange oil. Flash chromatography (silica gel, 25 9;
EtOAc/hexanes, 1:1) gave 0.74 g (80%) of yellow-orange      oil. NMR (200
MHZ, CDCl[err]) [err] 6.80-6.60 ([err]Bq, 4H, 7Hz,32Hz); 5.10 (s, 2H); 4.45
(s, 2H); 3.75-3.60 (m, 2H);      2.55 (t. 2H, 5Hz); 1.75-1.65 (m, 2H);
1.30-1.15 (m, 8H); 0.90-0.80 (m, 3H). Mass Spec. 335.       PART F:
Preparation of
4-Chloro-2-heptyl-5-hydroxymethyl-1-[4-((N-trifluoromethanesulfonyl)anthran
ilamido)-            To a solution of
1-(4-aminobenzyl)-4-chloro-2-heptyl-5-(hydroxymethyl)imidazole (211 mg,
0.63 mmol)      in dry methylene chloride (10 mL) was added anhydrous
sodium bicarbonate (263 mg, 3.1 mmol) followed
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by N-(triflouromethanesulfonyl)anthranoyl chloride (180 mg, 0.63 mmol).
After 2 hours the mixture was       filtered the filtrate was concentrated
and the residue was purified by flash chromatography (silica gel, 10 g;
EtOAc) to provide 298 mg (81%) of pale yellow solid; m.p. 90-95[err]
(dec.). NMR (200 MHz, CDCl[err]/CD[err]OD) [err]       7.75-6.80 (m, 8H);
5.10 (s, 2H); 4.40 (s, 2H); 2.50 (t, 2H, 7Hz); 1.75-1.50 (m, 2H); 1.35-1.15
(m, 8H); 0.95-   5  0.80 (m,3H). Mass Spec - no mass ion observed due to
apparent decomposition; 424 (M-NHSO[err]CF[err]-CH[err]).        Example 55
PART A: Preparation of Ethyl 3-methoxypropylimidate hydrochloride
This compound was prepared according to the procedure described in Example
54, Part A. From 3-       methoxypropionitrile (30 g. 0.35 mol) and
hydrogen chloride (14.1 g, 0.39 mol) in ethanol (25 mL) there was
obtained 37.7 g (64%) white solid. Mass Spec. 132 (M-Cl).   15  PART B:
Preparation of 5-Hydromethyl-2-(2-methoxyethyl)imidazole            This
compound was prepared according to the procedure described in Example 54,
Part B. From ethyl       3-methoxypropylimidate (36.7 g, 0.22 mol),
1,3-dihydroxyacetone dimer (19.7 g, 0.11 mol) and liquid       ammonia (90
g. 5.3 mol) there was obtained 14.0 g (41%) of an off-white solid following
chromatography,  20  m.p. 100-107[err]. NMR (200 MHz, DMSO-d[err]) [err]
6.70 (s, 1H); 4.30 (s, 2H); 3.6 (t, 2H, 5Hz); 3.20 (s, 3H); 2.80 (t,
2H, 5Hz). Mass Spec. 156.        PART C: Preparation of
4-Chloro-5-hydroxymethyl-2-(2-methoxyethyl)imidazole   25     This compound
was prepared according to the procedure described in Example 54, Part C.
From 4-       hydroxymethyl-2-(2-methoxyethyl)imidazole (13.5 g, 81.7 mmol)
and N-chlorosuccinimide (13.8 g, 103       mmol) was obtained 4.8 g (29%)
of light yellow solid following chromatography (silica gel, 500 g; EtOAc);
m.P. 1O2-108[err]. NMR (200 MHz. CDCl[err]/CD[err]OD) [err] 4.50 (s, 2H);
3.65 (m, 4H); 3.40 (s, 3H); 2.90 (t, 2H, 5Hz).       Mass Spec. 190.   30
PART D: Preparation of
4-Chloro-5-hydroxymethyl-2-(2-methoxeyl)-(4-nitrobenzyl)imidazole
This compound was prepared according to the procedure described in Example
54, Part D. From 4- chloro-5-hydroxymethyl-2-(2-methoxyethyl)imidazole (4.3
g, 22.6 g) was obtained 2.2 g (30% overall, 60% 35 of theoretical) of light
yellow solid m.p. 91-95[err]. NMR (200 MHz, CDCl[err]) [err] 8.15 (d, 2H,
8Hz); 7.20 (d, 2H,       8Hz); 5.45 (s, 2H); 4.45(s, 2H); (t, 2H, 5Hz);
3.20 (s, 3H); 3.15 (s, 1H); 2.80 (t, 2H, 5Hz). Mass Spec.         PART E:
Preparation of
1-(4-Aminobenzyl)-4-chloro-5-hydroxymethyl-2-(2-methoxyethyl)imidazole  40
This compound was prepared according to the procedure described in Example
54, Part E. Prom 4-
chloro-5-hydroxymethyl-2-(2-methoxyethyl)-1-(4-nitrobenzyl)imidazole (2.2
g, 6.75 mmol) and iron powder       (6.7 g. 120 mmol) there was obtained
1.6 g (80%) of light yellow solid; m.p. 164-167[err]. NMR (200 MHz,
CDCl[err]/CD[err]OD) [err] (d, 2H, 7Hz); (d, 2H, 7Hz); 5.15 (s, 2H); 4.45
(s, 2H); 4.30 (s, 3H); 3.60 (t, 2H,  45  5Hz): 3.25 (s, 3H); 2.8 (t, 2H,
5Hz). Mass Spec. 295.        PART F: Preparation of
1-[4-(2-Carboxybenzamido)benzyl]-4-chloro-5-hydroxymethyl-2-(2-methoxyethyl
).    50     To an acetonitrile solution  (12 mL) of
1-(4-aminobenzyl)4-chloro-5-hydroxymethyl-2-(2-methoxyethyl)-
imidazole (150 mg, 0.51 mmol) was added and acetonitrile solution (2 mL) of
phthalic anhydride (75 mg, 0.51       mmol). After stirring overnight at
room temperature a light yellow precipitate was produced. The mixture
was cooled to 0[err], filtered with auction onto a fine fritted funnel and
the solid was washed with cold       acetonitrile chloroform and finally
ether (2 mL each) to afford 180 mg (80%) of light tan solid, m.p. 185-  55
186[err]  (dec.). NMR (200 MHz, CDCl[err]/CD[err]OD) [err] 8.05-6.95 (m,
8H); 5.30 (s, 2H); 4.50 (s, 2H); 3.60 (t, 2H,       5Hz); 3.25 (s, 3H); 2.8
(t, 2H, 5Hz). Mass Spec. Calcd. for C[err]H[err]ClN[err]O[err]
(M-2H[err]O): 407.1037. Found:       407.1031.
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Example 56      Preparation of
4-Chloro-5-hydroxymethyl-2-(2-methoxyethyl)-1-[4-((N-trifluoromethanesulony
l)-           This compound was prepared according to the procedure
described In Example 54, Part F. From 1-(4-
aminobenzyl)-4-chloro-5-hydromethyl-2-(2-methoxyethyl)imidazole  (200   mg,
0.68   mmol),  N-     (trifluoromethanesulfonyl)anthranoyl chloride (190
mg, 0.68 mmol) and sodium bicarbonate (280 mg, 3.3     mmol) in acetonitile
(5 mL) was obtained 300 mg (81 %) of tan solid after chromatography (silica
gel, 20 g; 10  EtOAc/EtOH, 20.1); m.p. 75-95[err] (slow dec.); one spot by
TLC. NMR (200 MHz, CDCl[err]/CD[err]OD) [err] 8.00-8.80     (m. 8H); 5.15
(s. 2H); 4.45 (s,2H); 3.60 (t, 2H, 5Hz); 3.15 (s, 3H); 2.75 (t, 2H, 5Hz).
The following compounds listed in Table 4 were prepared by the procedures
described in Examples 54,     Parts D, E and 54, Part F or 55, Part F.
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[err]        82                                                  EP 0253
310 B1                     a   NMR  [err] 8.05  (d.  1H);  7.62  (d, 2H);
7.52  (d,                       1H); 7.30  (t,  1H);  7.17  (m,  3H):  6.93
(m, 2H); 5                    5.13  (s, 2H):  2.61  (quart.,  2H):  1.15
(t,  3H).                    b   NMR  [err] 8.04   (d.  1H):  7.63  (d,
2H); 7.51  (d,                       1H); 7.28 (t,  1H): 7.13  (m,  3H):
6.89  (m, 2H):     10                       5,14  (s, 2H): 3.11  (sept.,
1H):  1.11  (d.  6H).                    c   NMR [err] 8.05  (d,  1H): 7.64
(d, 2H); 7.52  (d,     1H): 7.30 (t, 1H):  7.17  (m,  3H);  6.92  (m,  2H);
5.15 (s,  2H):  2.66  (t, 2H):  1.53  (quint.,  2H):
1.28  (sept., 2H): 0.83  (t,  3H).                    d   NMR  [err] 8.07
(d, 1H); 7.68  (d,  2H);  7.52  (m,                       2H);  7.30  (m,
4H):  6.93  (t, 1H):  5.29  (s, 2H);                       3.83  (t, 2H):
1.56  (m, 2H):  1.24  (m,  4H);  0.82                       (t, 3H).
e   NMR  [err] 8.03  (d, 1H):  7.61  (d,  2H): 7.51  (d, 30
1H): 7.28  (t,  1H): 7.10  (m,  3H);  6.91  (t,  1H);
6.78 (s, 1H): 5.09 (s, 2H): 2.46 (d, 2H): 1.62                       (m,
6H): 0.99  (m, 5H).              PART A: Preparation of
5-Hydroxymethyl-2-mercapto-1-(4-nitrobenzyl)imidazole             A mixture
of 4-nitrobenzylamine hydrochloride (75 g, 0.40 mol), 1,3-dihydroxyacetone
dimer (32.1, 0.17         mol) and potasium thiocyanate (51.9 g, 0.53 mol)
in n-butanol (250 mL) and glacial acetic acid (40 mL)         was stirred
vigorously at room  temperature for 48 hours. The mixture was suction
filtered and the solid was         whed  thrice with water (300  ml.) and
thrice with ether (300 mL) before being dried overnight under     45
vacuum to give 70.9 g (75%) of a yellow ten powder; m.p. 214-215[err]
(dec.). NMR (200 MHz, DMSO-d[err]) [err]         12.25 (s, 1H; absent in
D[err]O shake): 8.20 (d, 2H, 8Hz); 7.40 (d, 2H, 8Hz); 6.90 (s, 1H); 5.40
(s, 2H); 5.25 (t,         1H, 5Hz; absent in D[err]O shake; 4.15 (d, 2H,
5Hz; s in D[err]O shake). Mass Spec. 265.          PART B: Preparation of
5-Hydroxymethyl-2-methylthio-1-(4-nitrobenzyl)imidazole             An
athanolic solution of sodium ethoxide was prepared by the gradual addition
of sodium hydride (0.70         g of 60% NaH in mineral oil, 17.6 mmol) to
absolute ethanol (150 mL). To this 5-hydroxymethyl-2-mercapto-
1-(4-nitrobenzyl)imidazole (3.9 g, 14.7 mmol) was added and after being
stirred 5-10 minutes, iodomethane         (2.5 g. 1.1 ml. 17.6 mmol) was
added. After being stirred 3 hours at room temperature, the mixture was
55 concentrated on a rotary evaporator and the residue was partitioned
between ethyl acetate (500 mL) and         water (250 mL). The aqueous
phase was further extracted with ethyl acetate (250 mL) and the combined
organic phase were washed with water (150 ml). saturated aqueous sodium
chloride (150 mL), dried         (MgSO[err]), filtered and concentrated to
leave 4.1 g of yellow-brown solid. Recrystallization from ethyl acetate
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gave 2.6 g (64%) of light yellow-brown powder; m.p. 160-162[err] . NMR (200
MHz, DMSO-d[err]) [err] 8.20 (d, 2H,         7Hz); 7.30 (d, 2H, 7/hz); 6.95
(s, 1H); 5.40 (s, 2H); 5.20 (t, 1H, 5Hz; absent in D[err]O shake); 4.40 (d,
3H, 5Hz;         s in D[err]O shake); 3.40 (s, 2H; monohydrate; [err] 3.5
in D[err]O); 2.45 (s, 3H). Mass Spec. 279.      5  PART C: Preparation of
1-(4-Aminobenzyl)-5-hydroxymethyl-2-(methylthio)imidazole              ThiS
compound was prepared according to the procedure described in Example 54,
Part E, from 5-
hydroxymethyl-2-methythio-1-(4-nitrobenzyl)imidazole (21 g, 75.2 mmol) and
Iron powder (75 g, 1.3 mol)         there was obtained 13.5g (72%) of a
yellow hygroscopic solid. NMR (200 MHz, CDCl[err]) [err] 6.90 (s, 1H);
6.85-     10  6.45 (g, 4H, 5Hz, 51Hz); 5.10 (s, 2H); 4.40 (s, 2H); 2.40 (s,
3H). Mass Spec. 249.          PART D: Preparation of
1-[4-(2-Carboxybenzamido)benzyl]-5-hydroxymethyl-2-(methylthio)imidazole
This compound was prepared according to the procedure described in Example
55, Part F, though in     15  this case the reaction was run in chloroform
and the filtered product was washed with chloroform and ether.         From
1-(4-aminobenzyl)-5-hydroxymethyl-2(methylthio)imidazole (323 mg, 1.3 mmol)
and phthalic anhy-         dride (192 mg. 1.3 mmol) there was obtained 488
mg (95%) of the title compound as a yellow powder; m.p.
115=118[err] (dec.). NMR (200 MHz, CDCl[err]/DMSO-d[err]) [err] 9.80 (s,
1H); 8.00-6.85 (m, 9H); 5.20 (s, 2H); 4.40 (s,     2H: 2.50 (s, 3/H). Mass
Spec.  379 (M.H[err]O).          Example 73          Preparation of
1-[4-(2-Carboxybenzamido)benzyl-5-hydroxymethyl-2-methoxyimidazole      25
By repeating Example 72, Parts C and D, but substituting
5-hydroxymethyl-2-methoxy-1-(4-nitrobenzyl)-         imidazole as starting
material in Part C, the compound
1-[4-(2-carboxybenzamido)benzyl]-5-hydroxymethyl-
2-methoxyimidazole can be prepared.          Example 74     30
PART A;  Preparation of trans-2-(Trifluoromethane-
sulfonamido)cyclohexanecarboxylic acid  35             Ethyl
trans-2-(trifluormethanesulfonamido) cyclohexanecarboxylate was synthesized
from ethyl trans-2-                         aminocyclohexanecarbonate [E.
J. Moriconi and P.H Mazzocchi, J. Org. Chem., 31, 1372 (1966)] by the
procedure described in Example 21. The crude product (2.59 g. 8.55 mmol, 1
eq) was then hydrolyzed by         refluxing in 1.00N NaOH (26.5ml., 2605
mmol, 3.1 eq) overnight under N[err]. Water (100 mL) was then added     40
and the pH adjusted to 3 using 1N HCl. The aqueous was extracted with ethyl
acetate (3 x 100 mL), the         organic layers dried (MgSO[err]) and
concentrated to yield a crystalline white solid which was recrystallized
from n-butyl chloride. Obtained 1.71 g of product; m.p. 114.5-118.5[err].
NMR (200 MHz, DMSO-d[err]) [err] 12.47         (bs. 1H); 9.52 (bs. 1H);
2.35 (d of d of d, 1H, J =  10,10,4Hz); 2.10-1.13 (m, 9H). Anal. Calcd. for
Ca[err]H[err]F[err]NO[err]S: C, 34.91; H, 4.39; 5.09. Found, C, 34.73; H,
4.22; N, 5.04.                PART B:  Preparation of Methyl
2-butyl-4-chloro-1-[4-
(trans-2-(trifluoromethanesulfonamido )cyclo-
hexanecarboxamido)benzyl]imidazole-5-acetate
and methyl 2-butyl-4-chloro-1-[4-(cis-2-(tri-
fluoromethanesulfonamido)cyclohexanecarbox-
trans-2-(Triflouromethanesulfonamide)cyclohexanecarboxylic acid (500 mg,
1.82 mmol, 1 eq) and         thionyl chloride (2.30 ml. 31.5 mmol. 17.3 eq)
were mixed and refluxed for 2 hours. The excess thionyl         chloride
was removed in vacuo and the residue suspended in toluene. The toluene was
removed by rotary
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evaporation and the procedure repeated to remove traces of thionyl
chloride. Final rotary evaporation      yielded 460 mg of white crystalline
acid chloride product which was used without further purification (IR
1789 cm[err]).          Methyl
2-butyl-4-chloro-1-(4-aminobenzyl)imidazole-5-acetate (530 mg, 1.57 mmol, 1
eq), trans-2- 5  (trifluoromethanesulfonamido)oyclohexanoyl chloride (460
mg, 1.57 mmol, 1 eq) and sodium bicarbonate      (400 mg, 4.70 mmol, 3 eq)
were mixed and stirred in chloroform (20 mL) overnight. Water (100 mL) was
then added, and the pH adjusted to 4 with 1 N HCl. The aqueous was
extracted with methylene chloride (3 x      100 ml) and the organic layers
dried and concentrated. Gradient flash chromatography of the residue in
60.40 hexane/ethyl acetate to 100% ethyl acetate over silica gel yielded
two Isomers; both of which were 10   isolated as glasses. The faster
eluting product being the minor cis isomer (170 mg) while the slower being
the major trans isomer (520 mg).          trans-isomer NMR (200 MHz,
CDCl[err]) [err] 8.18 (s, 1H); 7.42 (d, 2H, J= 10Hz); 6.84 (d, 2H, J=
10Hz);      6.47([err], 1H, J= 8Hz); 5.07 (s, 2H); 3.72 (m, 1H); 3.57 (s,
3H); 3.47 (s, 2H); 2.53 (t, 2H, 7Hz); 2.24-1.12 (m,      13Hz): 0.82 ft,
3H, J= 7Hz). Anal. Calcd. for C[err]H[err]ClF[err]N[err]O[err]S: C, 50.63;
H, 5.44; N, 9.45. Found: C, 50.64; 15  H, 5,44; N, 9.19. Mass Calcd for
C[err]H[err]ClF[err]N[err]O[err]S: 592.1734. Found: 592.1731.
cis-isomer: NMR (200 MHz, CDCl[err]) [err] 7.94 (s, 1H); 7.42 (d, 2H, J=
10Hz); 6.88 (d, 2H, J=  10Hz); 6.52      (bd. 2H, J= 8Hz): 8Hz): 5.11
(s,2H): 3.75 (m. 1H); 3.63 (s, 3H); 3.48 (s, 2H); 2.56 (t, 2H, 7Hz);
2.29-1.25 (m, 13H);      0.86(t, 3H, J= 7Hz). Anal. Calcd. for
C[err]H[err]ClF[err]N[err]O[err]S: C, 50.63; H, 5.44. Found: C, 49.87; H,
5.65. Mass      Cald. for C[err]H[err]ClF[err]N[err]O[err]S:592.1734
Found: 592.1689. 20       Example 75      Part A: Preparation of
2-Butyl-4,5-dicyanoimidazole  25      Ethyl pentanimidate hydrochloride
(42.66 g, 257.8 mmol, 1 eq), diaminomaleonitrile (27.90 g, 258.1      mmol.
1 eq) and pyridine (400 ml.) were mixed and refluxed for 48 hours under
N[err]. The solvent was      removed by rotary evaporation.          The
residue was taken up in ethyl acetate and filtered through a pad (3" x 4")
of florisil. The solvent      was removed in vacuo and the residue flash
chromatographed in 60:40 hexane/ethyl acetate over silica gel 30  to give
16.59 g of a yellow solid which was used In the following step without
further purification. An      analytical sample was prepared by
recrystallizing the crude product (3.03 g) from ether/hexane to give 1.55
g of yellow crystals; m.p. 108.0-109.0[err]. NMR (200 MHz, CDCl[err]) [err]
2.86 (t, 2H, J = 7Hz); 1.77 (t of t, 2H, J =      7.7Hz); 1.41 (t of q, 2H,
J = 7,7Hz); 0.98 (t, 3H, J = 7Hz). Anal. Calcd. for C[err]H[err]N[err];C,
62.05; H, 5.79; N,      32.16. Found: c, 62.28; H, 5.81; N, 32.22. Mass
spectrum shows M-H peak. Mass Calcd. for C[err]H[err]N[err]-H:  36
173.0827. Found: 173.0785.       PART B: Preparation of
2-Butyl-4,5-dicyano-1-(4-nitrobenzyl)imidazole
2-n-Butyl-4,5-dicyano-1-(4-notrobenzyl)imidazole was prepared from
2-n-butyl-4,5-dicyanoimidazole by 40  the procedre in Example  1, Part A
using 4-nitrobenzyl bromide as the alkylating agent. The product was
obtained as an oil, NMR (200  MHz, CDCl[err]) [err] 8.29 (d, 2H, J = 10Hz);
7.29 (d, 2H, J = 10Hz); 5.36 (s, 2H);      2.07 (t, 2H, J= 7Hz); 1.70 (t of
t, 2H, J = 7,7Hz); 1.36 (t of q, 2H, J= 7,7Hz); 0.86 (t, 3H, J  7Hz). Mass
Calcd. for C[err]H[err]N[err]O[err]: 308.1225. Found: 309.1211.   45  PART
C: Preparation of 1-(4-Aminobenzyl)-2-butyl-4,5-dicyanoimidazole
A mixture of 2-butyl-4,5-dicyano-1-(4-nitrobenzyl)imidazole (2.00 g, 6.5
mmol, 1 eq), tin dichloride       dihydrate (7.30 g. 32.3 mmol, 5 eq) and
ethanol (13 mL) was stirred and heated at 70 [err] for 50 minutes. The
reaction was terminated by pouring the mixture onto ice and adjusting the
pH to 8 with saturated aqueous  50   NaHCO[err]. The aqueous mixture was
extrated with ethyl acetate (3 x 100 mL) and the organic layers were
dried (MgSO[err]) and concentrated to give a thick amber oil. This oil was
flash chromatographed over silica       gel in 76.25 to 70.30 hexane/ethyl
acetate yielding 330 mg of yellow crystals; m.p. 99.0-103.5[err]. NMR (200
MHz. CDCl[err]) [err] 6.97 (d, 2H, J = 10Hz): 6.68 (d, 2H, J=10Hz): 5.10
(s, 2H): 2.69 (t, 2H, J= 7Hz): 1.72 (t of t,       2H, J= 7.7Hz): 1.28(t of
g. 2H, J=7.7Hz); 0.91 (t, 3H, J= 7Hz). Mass Calcd. for
C[err]H[err]N[err]:279.1483.  56 Found:279.1489.
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PART D: Preparation of
2-Butyl-4,5-dicyano-1-[4-((N-trifluoromethanesulfonyl)anthranilamido)benzyl
]-           The title compound was prepared by the procedure described in
Example 30 starting with 1-(4- 5
aminobenzyl)-2-butyl-4,5-dicy(trifluoromethanesulfonyl)anthranilic acid
chloride. NMR     (200 MHz, CDCl[err] + DMSO-d[err]) [err] 7.98 (d, 1H, J =
7Hz); 7.32 (d, 2H, J = 7Hz); 7.62 (d, 1H, J = 7Hz); 7.47 (d     of d, 1H,
J=  7.7Hz); 7.24 (d of d, 1H, J = 7,7Hz); 7.15 (d, 2, J = 7,7Hz); 5.32 (s,
2H); 2.75 (t, 2H, J = 7Hz);     1.70 (t of t, 2 H, J= 7.7Hz); 1.37 (t of g,
2H, J = 7.7Hz); 0.92 (t, 3H, J= 7Hz). Mass Calcd. for
C[err]H[err]F[err]N[err]O[err]S: 503.1348. Found: 530.1343.      Example 76
PART A: Preparation of Methyl
1-[4-(N-benzylamino)benzyl]-2-butyl-4-chloroimidazole-5-acetate  15     A
mixture of methyl 1-(4-aminobenzyl)-2-butyl-4-chloroimidazole-5-acetate
(1.00 g, 3.0 mmol, 1 eq),     benzaidehyde (0.30 ml., 3.0 mmol, 1 eq). 4A
powdered molecular sieves (enough to make a slurry) and     40 ml. THF was
stirred overnight. The next clay, more benzaldehyde (0.2 ml) and acidic
Al[err]O[err] (activity 1,     1g) were added and the slurry stirred
another 24 hours. The solids were filtered and the solvent from the
filtrate  remobed in vacuo. The residue  was dissolved In methanol (10 ml)
and sodium cyanoborohydride 20 was added (0.10 g. 3.0 mmol, 1 eq). The
mixture was stirred for 24 hours, after which the solvent was     removed
in vacuo to yield a green  oil which was flash chromatographed over silica
gel in 70:30     hexane/ethyl acetate to give 740 mg of product as an oil.
NMR (200 MHz, CDCl[err]) [err] 7.42 - 7.24 (m, 5H);     6.74 (d, 2H, J=
7Hz); 6.56 (d, 2H, J = 7Hz): 4.98 (s, 2H); 4.31 (s, 2H); 3.61 (s, 3H); 3.48
(s, 2H); 2.80 (t, 2H,     J= 7Hz): 1.87 (t of t, 2H, J= 7.7Hz); 1.35 (t of
q, 2H, J  7,7Hz); 0.89 (t, 3H, J= 7Hz). Mass Calcd. for 25
C[err]H[err]ClN[err]O[err]: 425.1868. Found: 425.1853.      PART B:
Preparation of Methyl
2-butyl-[4-(N-benzyl-N-(2-(trifluoromethanesulfonamido)benzoyl)amino)-   30
The title compound was prepared from the compound of Part A by the
procedure described in Example     30. NMR (200 MHz. CDCl[err]) [err] 7.59
(d, 1H, J= 10Hz); 7.337.16 (m, 6H); 6.89 (d, 2H, J= 10Hz); 6.76 (d, 2H,
J = 10Hz); 6.93-6.70 (m, 2H); 5.12 (s, 2H); 5.02 (s, 2H); 3,55 (s, 3H);
3.39 (s, 2H); 2.47 (t, 2H, J = 7Hz); 1.64     (t of t, 2H, J= 7.7Hz); 1.30
(t of q, 2H, J= 7,7Hz); 0.88 (t, 3H, J= 7Hz). Anal. Calcd. for
C[err]H[err]ClF[err]N[err]O[err]S:     C, 56.76; H, 4.76; N, 8.27. Found:
C, 56.64; H, 4.90; N, 7.98.      Example 77      PART A: Preparation of
2-n-Butyl-4-chloro-5-methoxymethyl-1-[N-methyl-4-aminobenzyl]imidazole  40
1-(4-Aminobenzyl)-2-n-butyl-chloro-5-(methoxymethyl)imidazole (10.94 g) and
ethyl formate (150 ml)     were mixed and refluxed overnight. The excess
ethyl forms was removed in vacuo and another 150 ml     added and the
mixture was refluxed overnight again. The excess ethyl formate was removed
in vacuo and 



the residue flash chromatographed over silica gel in 1:1 hexane/ethyl
acetate to yield 9.52 g of a golden oil     which slowly crystallized after
several days. This oil (9.40 g, 28 mmol, 1 eq) was dissolved in THF and to
it 45  LAH (1M in THF, 84.0 ml. 84 mmol. 3 eq) was slowly added via syringe
under N2. After stirring for 1 h, the     mixture was worked up as
described in Fieser and Fieser, V.1 pg. 584 (Steinhardt procedure) to yield
8.47     g of am orange oil. NMR (200 MHz, CDCl[err]) [err] 6.84 (d, 2H, J=
10Hz); 6.55 (d, 2H, J= 10Hz); 5.02 (s, 2H);     4.26 (s. 2H): 3.27 (s, 3H);
2.81 (s, 3H); 2.58 (t of t, 2H, J= 7.7Hz); 1.67 (t of t, 2H, J=  7,7Hz);
1.35 (t of q, 2H, J =     7,7Hz); 0.87 (t, 3H, J= 7Hz). Anal. Calcd. for
C[err]H[err]CIN[err]O: C, 63.44; H, 7.52; N, 13.06. Found: C, 63.60; H, 50
7.61: N. 12.86.      PART  B: Preparation of
2-n-Butyl-4-chloro-5-methoxymethyl-1-[4-(N-methyl-2-carboxy-3,6-dichloroben
-   65
2-n-Butyl-4-chloro-5-methoxymethyl[N-methyl-4-aminobenzyl]imidazole (2.00
g, 6.2 mmol, 1 eq) and     3,6-dichlorophthalic anhydride (1.35 g, 6.2
mmol, 1 eq) were reacted by the procedure described in     Example 2, Part
D to give 2.37 g of a white powder; m.p. 120.0-123.5 [err]. The NMR shows a
7:2 mixture of     conformers in DMSO-d[err] NMR (200 MHz, DMSO-d[err])
[err] (major conformer only) 14.25 (m, 1H); 7.76-6.85 (m,
EP 0 253 310 B1         6H): 5.09 (s, 2H); 4.18 (s, 2H); 3.06 (s, 3H); 2.37
(t, 2H, J= 7Hz); 1.38 (t of t, 2H, J= 7,7Hz); 1.21 (t of q,       2H, J =
7,7Hz); 0.77 (t, 3H, J = 7Hz). Anal. Calcd. for
C[err]H[err]Cl[err]N[err]O[err]: C, 55.72; H, 4.88; Cl, 19.74. Found:
C, 55.48; H, 4.88; Cl, 19.77.    5  Example 78        PART A: Preparation
of 2-n-Butyl-1-(4-carbomethoxybenzyl)-4-chloro-5-(methoxymethyl)imidazole)
2-Butyl-4-chloro-5-hydroxymethyl-1-(4-carboxybenzyl)imidazole (17.6 g),
methanol (500 ml.) and conc.  sulfuric acid (50 ml) were mixed was cooled
overnight. Potassium carbonate (100 g) was then carefully       added to
the solution which was cooled over ice. The reaction mixture was then
stirred for 2.5 hours. The       solvent was removed in vacuo and the
reidue dissolved in water (1 L). This aqueous mixture was extracted
with ethyl acetate (3 x 400 ml.). The organic layers were combined, dried
(MgSO[err]) and the solvent removed       In vacuo to yield 15.2 g of an
oil. NMR (200 MHz, DMSO-d[err]) [err] 8.46 (d, 2H, J= 9Hz); 7.68 (d, 2H, J
= 9Hz);   15  5.82(s, 2H); 4.80 (s, 2H): 4.37 (s, 3H); 3.66 (s, 3H); 3.02
(t, 2H, J = 7Hz); 2.01 (t of t, 2H, J = 7,7Hz); 1.77 (t       of g. 2H, J=
7.7Hz); 1.33 (t, 3H, J= 7Hz). Anal. Calcd. for C[err]H[err]ClN[err]O[err]:
C, 61.62; H, 6.61; N, 7.99.       Found: C, 61.79; H, 6.78; N, 7.82.  PART
B: Preparation of
2-n-Butyl-1-(4-carboxybenzyl)-4-chloro-5-(methoxymethyl)imidazole
2-n-Butyl-1-(4-carbomethoxybenzyl)-4-chloro-5-(methoxymethyl)imidazole
(15.2 g, 43.3 mmol, 1 eq), 0.5       N KOH in methanol (130 mL, 65.0 mmol,
1.5 eq), water (10 mL) and methanol (50 mL) were mixed and       refluxed
for 4 hours. The solvent was removed in vacuo and the residue dissolved in
water (300 mL). The       pH was adjusted to 4 with conc. HCl and this
aqueous mixture extracted with ethyl acetate (3 x 300 mL).  25  The organic
layers were combined, dried (MgSO[err]), the solved removed in vacuo and
the crude residue       recrystallized from hexane/butyl chloride to yield
9.6 g of white solid; m.p. 126.5-127.5[err]. NMR (200 MHz,
DMSO-d[err]) [err]  12.95 (bs, 1H); 7.93 (d, 2H, J= 9Hz); 7.16 (d, 2H, J=
9Hz); 5.30 (s, 2H); 4.31 (s, 2H); 3.19 (s,       3H); 2.50 (t, 2H, J=
7Hz); 1.  (t of t, 2H, J = 7,7Hz); 1.24 (t of q, 2H, J = 7,7Hz); 0.80 (t,
3H, J = 7Hz).       Anal. Calcd. for C[err]H[err]ClN[err]O[err]: C, 60.62;
H, 6.29; N, 8.32. Found: C, 60.89; H, 6.10; N, 8.03.        PART  C:
Preparation of
2-n-Butyl-1-[4-(N-(2-carboxyehenyl)carboxamido)benzyl]-4-chloro-5-methox-
ymethyl)imidazole
2-n-Butyl-1-(4-carboxybenzyl)-4-chloro-5-(methyl)imidazole(6.00g, 17.8
mmol, 1 eq), thionyl  chloride (13.0 mL, 178 mmol, 10 eq) and chloroform
(100 mL) were mixed and refluxed for 6 h. The solvent       was removed in
vacuo, and the reidue dissolved in toluene. The solvent was removed on the
rotary       evaporator and evaporation from toluene repeated to remove all
of the thionyl chloride. This yielded 6.0       9 of acid chloride as an
amber gum. 1R 1776, 1746 cm[err]. Anthranilic acid (0.737 g, 5.36 mmol, 1
eq) was       dissolved in 1000 N NaOH(10.75 mL, 10.7 mmol, 2 eq) and water
(100 mL) and cooled over ice. The  40  aforementioned acid chloride (1.91
g, 5.36 mmol, 1 eq) dissolved in THF (50 mL) was slowly added via a
dropping funnel to the stirred and cooled anthranilic acid solution. The
following day, more anthranilic acid       (74 mg, 0.538 mmol, 0.1 eq) was
added to bring the reaction to completion. After 1.5 h, the solution was
acidified to pH = 5 with 1N HCl and extracted with ethyl acetate (1 x
100mL). The ethyl acetate layer was       than washed with water (3 x 50
mL), and brine (1 x 50 mL), dried (MgSO[err]) and the solvent removed in
45  vacuo to yield 2.28 g of a brown glass. This glass was dissolved in a
minimum amount of ethyl acetate and       dicyclohexylaming ("DCHA", 1 eq)
was added thereto. The salt did not crystallize and therefore was flash
chromatographed over silica gel starting in 100% ethyl acetate and
finishing In 1:1 ethyl acetate/isopropanol       to yield 1.44 g of an oil.
This oil was dissolved in ethyl acetate (100 mL) and a minimum of methanol,
and       washed with 1N HCl (2x50ml). The ethyl acetate layer was dried
(MgSO[err]) and the solvent removed in  50 vacuo to yield 0.52 g of an
amber oil. NMR (200 MHz, CDCl[err]) [err] 12.53 (s, 1H); 8.91 (d, 1H, J =
8Hz); 8.23      (d, 1H, J= 7Hz): 8.08 (d, 3H, J= 7Hz); 7.62 (t, 1H, J =
6Hz); 7.11 (t, 2H, J = 7Hz); 5.30 (s, 2H); 4.30 (s,      2H: 3.30 (s, 3H):
2.72 (t, 2H, J= 7Hz): 1.72 (t of t, 2H, J = 7,7Hz); 1.31 (t of q, 2H, J =
7,7Hz); 0.83 (t, 3H,      J= 7Hz). Anal. Calcd. for
C[err]H[err]ClN[err]O[err]-(H[err]O)[err]: C, 59.81: H, 5.85; Cl, 7.38.
Found: C, 59.78; H, 6.38; Cl,      7.51.           Examples 78.84 in Table
5 were made or could be made by procedures described in Example 78 and
by methods famillar to another skilled in the art.
87               EP 0 263 310 B1             Table 5
[err]                  88                                   EP 0 253 310 B1
Table 5 (continued)                                [err]               a
NMR  (200 MHz. DMSO-d[err]) [err] 8.01 (d, 2H, J=                  7Hz):
7.17 (d, 2H, J= 7Hz); 5.31 (s, 2H);                  4.27 (s, 2H): 3.18 (s,
3H): 2.50 (t, 2H, J=                  7Hz): 1.50 (t of t, 2H, J= 7.7Hz);
1.21 (t of                  q, 2H, J= 7.7Hz): 0.80 (t, 3H, J=7 Hz).
b  NMR  (200 MHz. CDCl[err]) [err] 11.52 (s, 1H) 8.55                  (d,
1H, J= 7 HZ): 8.0 (d, 2H, J= 7Hz) 7.41                  (t, 1H, J= 7Hz);
7.14 (d 2H, J= 7Hz); 7.04                  (d, 1H, J= 7HZ); 5.30 (s, 2H);
4.25 (s, 2H);                  3.30 (s, 3H): 2.73 (t, 2H, J= 7Hz): 2.60 (s,
3H): 1.68 (t of t (br), 2H): 1.29 (t of q,                  2H, J= 7.7HZ):
0.81 (t, 3H,  J= 7HZ). 45           C  NMR (200 MHz, CDCl[err]) [err] 12.05
(s, 1H):                  8.88 (d, 1H, J= 7Hz); 8.23 (d, 2H, J= 8Hz);
8.11 (d, 1H, J= 7Hz): 7.51 (t, 1H, J=7Hz);                  t.2s 7.11 (m.
3H): 5.29 (s. 2H); 4.31 (s,                  2H); 3.29 (s. 3H); 2.62 (t,
2H, J= 7Hz); 1.63                  (t of t, 2H, J= 7,7Hz); 1.26 (t of q, 2H
J =7,7Hz): 0.75 (t, 3H, J= 7Hz) IR: 1621,753    66
EP 0 253 310 B1       Example 85      PART A: Preparation of Methyl
4'-methylbiphenyl-3-carboxylate  To a stirred solution of 25.2 g of methyl
3-iodobenzoate and 21.0 g of 4-iodotoluene at 180-190 [err] under
nitrogen was added 30.3 g of copper powder portionwise over 1 hour. When
approximately one-third of the     copper had been added, the reaction
initiated and the temperature increased spontaneously to 240 . The
mixture was allowed to cool to 210[err], then was held at 210[err] during
the addition of the remaining copper     and for an additional hour. The
mixture was allowed to cool to room temperature and was filtered employing
10  benzene as solvent; the resulting filtrte was concentratd in vacuum to
provide the crude product. Column     chromatography on silica gel
(solution = 50-100% benzene/hexane) followed by distillation furnished 7.60
g     of methyl 4'-methylbiphenyl-3-carboxylate [bp: 114-115[err]C (0.025
torr)] as a colorless oil; NMR (200 MHz,     CDCl[err]): [err] 8.27 (br S,
1H); 7.99 (d, 1H); 7.77 (d, 1H); 7.50 (t, 1H); 7.39 (A[err]B[err], 4H);
3.94 (s, 3H); 2.41 (s, 3H).         The following methylbiphenyl starting
materials were prepared employing the above procedure. 15
NMR  (200 MHZ, CDCl[err])              a)        [err]
[err] 7.78  (d,  1H): 7.46
(d, 1H); 7.35  (t, 2H);
7.19  (s, 4H):  3.64  (s,
3H): 2.37  (s,  3H)                                         [err]
6 7.80  (d  of  d,  1H):
7.57  (t of d,  1H):  7.41  [err]                            (m, 2H);  7.19
(s, 4H):                                                            2.37
(s, 3H)           Alternatively methyl 4'-methylblphenyl-2-carboxylate
(compound a) and tert-butyl 4'-methylbiphenyl-2- 35  carboxylaye can be
prepared by chemistry described by A. Meyers via the following five-step
procedure.   Step 1: Preparation of 2-Methoxybenzoyl chloride         To 30
g of 2-anisic acid in 500 mL of round-bottom flask was added dropwise 50 mL
of thionyl chloride. After all of the thionyl chlorde was added the
reaction mixture was stirred at room temperature for 18      hours. Excess
thionyl chloride was than distiled off by water aspirator and the remaining
liquid was vacuum      distilled (82[err]/0.7 Hg). Desired 2-methoxybenzoyl
chloride was obtained as a colorless liquid, 32 g.       Step 2:
Preparation of 4,4-Dimethyl-2-(2-methoxyphenyl)oxazoline          20 g of
2-Amino-2-methyl-1-propanol was dissolved in 100 mL of methylene chloride
and the mixture      was cooled with ice. Meanwhile, 17 g of
2-methoxybenzoyl chloride prepared from Step 1 was placed in a
dropping funnel diluted with 50 mL of methylene chloride and added
dropwise. After the addition of the      acid chloride the colling ice bath
removed and the reaction mixture was stirred at room temperature 60 for 2
hours.         The reaction mixture was concentrated to remove the solvent
and the solids obtained were triturated      with water collected by
filtration and washed with water. Thus obtained solids were dried in vacuo
to give a      colorless light solid, 20.5 g.         The solid was placed
in 200 mL of round-bottom flask and 22 mL of thionyl chloride was added
slowly 55  to the solid without any solvent.  At the beginning of the
addition the reaction was vigorous but was      controllable. After the
addition of thionyl chloride was complete, the yellow reaction mixture was
stirred at      room temperature for 1 hour. The reaction mixture was
poured into 200 mL of ether and the resulting solids      were collected
and washed with ether. The solids were dissolved in 100 mL of water and the
pH of the  
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solution was adjusted to 10 by adding 1N NaOH. The aqueous solution was
extracted into ether 3 times.       The combined ether extracts were dried
(NaSO[err]) and concentrated to give the desired product as a white
solid, 18 g, m.p. 70-72[err] .    5  Step 3: Preparation of
2-(4'-Methylbiphenyl-2-yl)-4,4-dimethyloxazoline            4-Methylphenyl
Grignard reagent was prepared from 2.5 g of magnesium and 13 mL of
4-bromotoluene       in 200 mL of anhydrous THF. The Grignard reagent was
added to 10 g of the product from Step 2 in 100       mL of anhydrous THF
and the reaction mixture was stirred at room temperature for 2 hours. The
reaction  10  mixture was concentrated and the residue was treated with 200
mL of saturated NH[err]Cl solution and the       mixture was stirred at a
room temperature for 30 minutes. The aqueous solution was then extracted
with ethyl       acetate. The crude procduct obtained upon concentration of
the ethyl acetate extracts were purified by flash               column
chromatography (silica gel, hexane:ethyl acetate = 2.1) to give the desired
compound as a colorless   15       Step 4: Preparation of
4'-Methylbiphenyl-2-carboxylic acid            A mixture of 10 g of the
product from Step 3 and 200 mL of 4.5 N HCI was refluxed for 12 hours.
During this period of time the desired compound was isolated as a brownish
oil floating on the surface of 20  the reaction medium. This reaction
mixture was cooled to room temperature. The product which was oily
initially began to solidify upon colling. The product was extracted with
ethyl ether. Upon concentration of       the ether extract the desired
product was obtained as a colorless solid, 7 g, m.p. 140-142[err].
Step 6: Esterification of 4'-methylbiphenyl-2-carboxylic acid  25
Preparation of methyl 4'-methylbiphenyl-2-carboxylate            To 100 mL
of methanol was added dropwise 5 mL of acetyl chloride with ice cooling.
After stirring the       mixture for 15 minutes, 5 g of the acid from Step
4 was added at once and the mixture was refluxed for 4  30  hours. The
reaction mixture was concentrated to remove the solvent and the desired
methyl ester was       obtained as a thick liquid 5 g.        Preparation
of tert-butyl 4'-methylbiphenyl-2-carboxylate   35     To solution of 42.4
g of 4'-methylbipheny-2-carboxylic acid in 200 mL of methylene chloride at
0[err]       was added dropwise 20 mL of oxalyl chloride. The reaction was
allowed to warm to 25[err] and then was       stirred at 25[err] for 3
hours. The solvent was removed in vacuo. The residue was dissolved in
benzene, and       the benznen then removed in vacuo to provide 46.1 g of
crude acid chloride.           The acid chloride prepared above was
dissolved was dissolved in 600 mL of tetrahydrofuran. To this solution at 0
40  was added 26.0 g of potassium t-butoxide portionwise such that the
reaction temperature did not exceed       15-20[err]C. The resulting
mixture was then allowed to stir at 25 [err] C for 1 hour. The reaction
mixture was       poured into water and the resulting emulsion was
extracted with diethyl ether. The combined organic       phases were washed
with brine, dried or anhydrous sodium sulfate, filtered, and concentrated.
Distillation       provided 49.5 g of tert-butyl
4'-methylbiphenyl-2-carboxylate (bp 115-120[err]/0.05 torr). NMR (200 MHz,
45  CDCl[err]): [err] 7.73 (d of d, 1H),7.46-7.27 (m, 3H); 7.18 (s, 4H);
2.40 (s, 3H); 1.30 (s, 9H).        PART B: Preparation Methyl
4'-bromomethylbiphenyl-3-carboxylate            A solution of 7.31 g of
/methyl 4'-methylbiphenyl-3-carboxylate, 5.75 g of N-bromosuccinimide,
0.125 g  50  of azo(bisisobutyronitrile), and 500 mL of carbon
tetrachloride was refluxed for 3 hours. After cooling to       room
temperature the resulting suspension was filtered and then concentrated In
vacuo to provide 9.90 g of       crude methyl
4'-bromomethylbiphenyl-3-carboxylate which was used in a subsequent
reaction without       further purification; NMR (200 MHz, CDCl[err]):
[err] 8.28 (s, 1H); 8.05 (d, 1H); 7.79 (d, 1H); 7.67-7.48 (m, 5H);
EP 0 253 310 B1           The following bromomethylbiphenyl intermediates
were prepared employing the above procedure.
NMR (200 MHz, CDCl[err])                           [err]
[err] 7.82  (d, 1H); 10
7.59-7.23  (m. 7H):  4.52
(s, 2H);  3.62  (s,  3H)   15
6 7.86  (d of  d,  1H):
7.62 (t of d, 1H):
7.53-7.21  (m, 6H);  4.52
(s, 2H)                                       [err]
[err] 7.79  (d,  1H):
7.56-7.24 (m, 7H): 4.51
(s,  2H);  1.25  (s,  9H).  30      PART    C:   Preparation   of
1-[(3'-Carbomethoxybiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-hydrox-
ymethylimidazole         To a suspension of 1.43 g of sodium methoxide in
20 mL of dimethylformamide at 25  was added a     solution of 5.00 g of
2-butyl-4(5)-chloro-5(4)-hydroxymethyl imidazole in 15 mL of DMF. The
resulting     mixture was stirred at 25[err] for 0.25 hours, and then to
this mixture was added dropwise a solution of 9.90 g     of methyl
4'-bromomethylbimethlbiphenyl-3-carbonate in 15 mL of DMF. Finally, the
reaction mixture was stirred     at 40[err] for 4 hours. After cooling to
25[err], the solvent was removed in vacuo. The residue was dissolved in 40
ethyl acetate, and this solution was washed with water and brine, dried
over anhydrous sodium sulfate,     filtered, and concentrated. The crude
product contains two regioisomers, the faster moving one by TLC     being
the more potent isomer. Column chromatography on silica gel (elution:10-25%
ethyl acetate/benzene)     afforded 3.85 g of
1-[(3'-carbomethoxybiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-hydroxymethylim
idazole     (m.p. 162-163[err]). the regioisomer of higher R[err]; NMR (200
MHz, CDCl[err]) 8.24 (s, 1H); 8.03 (d, 1H); 7.76 (d, 1H); 7.52 (t, 1H);
7.33 (A[err]B[err], 4H); 5.27 (s, 2H); 4.52 (d, 2H); 3.93 (S, 3H); 2.60 (t,
2H); 1.89 (t, 1H); 1.67     (quint, 2H); 1.35 (sext., 2H); 0.88 (t, 3H)
PART D: Preparation of
1-[(3'-Carbomethxybiphenyl-4-yl)meth)methyl]-2-butyl-5-hydroxymethylimidazo
le  50    A mixture of 1.00 g of 10% palavdium/carbon and 1.00 g of
1-[(3'-carbomethoxybiphenyl-4-yl)methyl]-2-
butyl-4-chloro-5-hydromethyl imidazolein 20 mL of methanol was stirred at
25 [err] for five minutes.     Hydrogen gas was bubbled into the solution,
and the mixture was stirred under H[err](g) (1 atm.) at 25[err] for 3.5
hours. The mixture was filtered, and the resulting solution  concentrated
in vacuo. Column chromatography     (elution: (1.5% methano/chloroform)
furnished 0.33 g of 1-[(3'carbomethoxybiphenyl-4-yl)methyl-2-butyl-5- 65
hydromethyl imidazole. NMR (200 MHz. DMSO-d[err]) [err] 8.20 (s, 1H); 7.98
(d, 2H); 7.65 (t, 1H); 7.41 (A[err]M[err],     4H): 6.80 (s, 1H): 5.30 (s,
2H); 5.12 (t, 1H); 4.37 (d, 2H); 3.90 (s, 3H); 2.52 (t, 2H); 1.51 (quint,
2H); 1.27 (sext, 2H); 0.80 (t, 3H).
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following intermediates shown below were also prepared by the procedures
described in Part C or Parts C and D above.
[err]
93                                               EP 0 253 310 B1
[err]   NMR (200 MHZ, CDCl[err]) 6 7.82  (d of  d,  1H):
7.58  (t of d, 1H): 7.44  (t of d,  1H): 7.35  (d 5                  of  d,
1M): 7.11  (A[err]B[err], 4H); 5.21  (s, 2H);                    4.46  (s,
2H); 2.59  (t, 2H): 1.60  (quint,  2H):                    1.29 (sext, 2H):
0.82 (t, 3H).       PART E: Preparation of
1-[(3'-Carboxybiphenyl-40yl)methyl]-2-butyl-4-chloro-5-hydroxymethylimidazo
le         A so;ution of 0.30 g of
1-[(3'-carbomethoxybiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-hydrox-
ymethylimidazole in 16 mL. of ethanol and 8 mL of 10% aqueous sodium
hydroxide was refluxed for 5 15  hours.  After cooling, the reaction
mixture was filtered, and the solvent was removed in vacuo. The residue
was acidified to pH 3.5 using hydrochloric acid. The precipitated     solid
was recovered by filtrtion and rerystallized from aqueous ethanol to
furnish 0.24 g of 1-[(3'-
carboxibiphenyl-d-yl)methyl)-2-butyl-4-chloro-5-hydroxymethylimidazole
(m.p. 180-181 ); NMR (200 MHz, DMSO-d[err]): [err] 8.26 (s, 1H): 8.04 (d,
1H); 7.77 (d, 1H); 7.52 (t, 1H); 7.36 (A[err]M[err], 4H); 5.30 (s, 2H);
4.48 (s, 2H);    2.57 (t, 2H); 1.64 (quint, 2H); (1.34 (sext., 2H); 0.87
(1, 3H).     Example 86     PART    A:   Prepartion   of   1
-(3'-Carbomethoxybiphenxyl-4-yl)methyl]-2-butyl-4-chloro-5-methox- 25
ymethylimidazole         A solution of 5.00 g  of
1-[(3'-carbomethoxybiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-hydrox-
ymethylimidazole and 1.0 mL of conc. sulfuric acid in 200 mL of methanol
was refluxed for 20 hours. After     cooling, the solvent was removed in
vacuo, and the residue was poured into saturated sodium bicarbonate 30
solution. The resulting mixture was tracted with methylene chloride, and
the combined organic phases     were washed with water and brine, dried
over anhydrous sodium sulfate, filtered, and concentrated in vacuo.
Column chromatography on silica gel (elution: 0-20% ethyl acetate/benzene)
furnished 5.35 g of 1-[(3'-
carbomethybiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-methoxymethylimidazole;
NMR (200 MHz, CDCl[err]: [err]     8.26 (t, 1H): 8.03 (d of t 1); 7.76 (d
of t, 1H); 7.51 (t, 1H);  7.33 (A[err]M[err], 4H); 5.20 (s, 2H); 4.31 (s,
2H); 3.94 53    (s, 3H); 3.27 (s  3H); 2.59 (t, 2H); 1.68 (qunt, 2H); 1.34
(sext., 2H); 0.87 (t, 3H).        The follwing intermediates were prepared
or could be prepared using the above described procedure.     [err]
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[err]               [err]  NMR (200 MHz, CDCl[err]) [err] 7.62 (d, 1H, J=
7Hz);                7.50 (t, 1H. J= 7Hz); 7.38 (t, 1H, J= 7Hz);
7.30  (d, 1H, J= 7Hz): 7.26 (d,  2H, J= 10Hz):                7,00  (d,
2H, J= 10Hz); 5.14 (s, 2H); 4.32 (s,                2H); 3.63 (s, 3H); 3.28
(s, 3H); 2.60 (t, 2H,                J= 7Hz): 1.70 (t of t, 2H, J= 7.7Hz):
1.36 (t                of q, 2H, J= 7.7Hz); 0.89 (t, 3H, J= 7Hz).
b NMR  (200 MHz, CDCl[err]) [err] 7.88 (d of d, 1H):                7.63 (t
of d, 1H): 7.51 (t of d, 1H): 7.41 (d                of d, 1H): 7.17
(A[err]B[err], 4H): 5.20 (s, 2H); 40             4.30 (s, 2H): 3.27 (s,
3H); 2.59 (t, 2H):                1.67 (quint.. 2H): 1.35 (sext.. ZH): 0.87
(t. 3H).  45            c  -NMR (200 MHz. CDCl[err]) [err] 7.84 (d, 1H):
7.53               (t, 1H), 7.40 (t, 1H); 7.29 (m, 3H); 7.04 (d,
2H), 5.22 (s, 2H): 4.36 (s, 2H): 3.65 (s,               3H): 3.61  (sept..
1H), 2.59 (t, 2H); 1.68               (quint., 3H): 1.33 (sext., 2H); 1.14
(d, 6H):                  0.88 (t, 3H).
EP 0 253 310 B1        PART B: Preparation of
1-[(3'-Carboxybiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-methoxymethylimidazo
le           By the procedure described in Example 85, Part E, 3.35 g of
the title compound was prepared from      5.35 g of
1-[(3'-carbomethoxy)biphenyl-4-yl)methyl]-2-butyl-4-chloro-5-methoxymethyli
midazole; NMR (200  5  MHz, CDCl[err]) [err] 8.33 (s, 1H); 8.11 (d, 1 H);
7.80 (d, 1H); 7.55 (t, 1 H); 7.34 (A[err]M[err], 4H); 5.21 (s, 2H); 4.32
(s,      2H); 3.27 (s, 3H); 2.63 (t, 2H); 1.68 (quint., 2H); 1.34 (sext.,
2H); 0.88 (t, 3H).      Example 87  10 Preparetion of
1-[(3'-Carboxybiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-acetoxymethylimidazo
le           A solution of 0.19 g Qf
1-[(3'-carboxybiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-hydroxymethylimidazo
le, 5      mg of N,N-dimethylaminopyridine, 0.10 mL of acetic anhydride,
and 0.14 mL of triethylamine in 8 mL of      tetrahydrofuran was stiired
for 4.5 hours at 25[err]. The reaction mixture was poured into water, and
dilute 15  aqueous sodium hydroxide was added until the pH of the solution
remained In the range of pH 8-9. The      solution was then acidified to pH
3.5 using 10% aqueous hydrochloric acid and extracted with ethyl acetate.
The combined organic phases were washed with brine, dried over anhydrous
sodium sulfate and con-      centrated. Column chromatography on silica gel
(elution: 0.5% i-propanol/chloroform) furnished 0.085 g of
1-[(3'-carboxybiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-actoxymethylmidazole
, m.p. 172-173[err] ; NMR (200  20  MHz, DMSO-d[err]; [err] 8.17 (s, 1H);
7.93 (t, 2H); 7.61 (t, 1H); 7.43 (A[err]M[err], 4H); 5.32 (s, 2H); 4.99 (s,
2H); 2.60 (t,      2H): 1.75 (s, 3H); 1.53 (quint., 2H); 1.28 (sext., 2H);
0.82 (t, 3H).       Example 88  25  Preparation  of
1(3'-Trimethylacetoxymethoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-chloro-
5-hydrox-            To a solution of 1.25 g of
1-[(3'-carboxybiphenyl-4-yl)methyl-2-butyl-4-chloro-5-hydroxymethylimidazol
e      in 10 ml of dimethylformamide at 25[err] was added 0.17 g of sodium
methoxide followed after 5 minutes by 30  0.45 g of chloromethyl
trimethylacetate. The mixture was stirred at 25 [err] for 4 days. The
solvent was      removed in vacuo and the residue was dissolved in ethyl
acetate. This solution was washed with water and      brine, dried over
anhydrous sodium and concentrated Column chromatography on silica gel
afforded 1 .38 g of the porduct as a glassy solid. NMR (200 MHz, CDCl[err])
[err] 7.87 (d, 1H); 7.54 (t, 1H); 7.43 (t,      [err]H): 7.29 (d, 1H); 7.11
(A[err]B[err], 4H); 5.72 (s, 2H); 5.24 (s, 2H); 4.51 (s, 2H); 2.61 (t, 2H);
2.06 (Br s, 1H); 1.68 35 (quint, 2H); 1.35 (sext., 2H); 1.17 (s, 9H); 0.88
(t, 3H).       Example 89       PART A: Preparation of
4'-methylbiphenyl-2-carboxlic acid           Methyl
4'methylbiphenyl-2-carboxylate (10.0 g, 44.2 mmol, 1 eq), 0.5 N KOH In
methanol (265.5 mL,      133 mmol 3 eq), and water (50 mL) were mixed and
refluxed under N2. After 5 hours, the solvent was      removed in vacuo and
water (200 mL) and ethyl acetete (200 ml) added. The aqueous layer was
acidified      with concentrated hydrochloric acid to a pH of 3 and the
layers were separated. The aqueous phase was 45  extrated with ethyl
acetate (2 x 200 mL), the organic layers collected, dried (MgSO[err]) and
the solvent      remove in vacuo to yield 6.71 g of a white solid; m.p.
140.0-145.0. NMR (200 MHz, DMSO-d[err]) [err] 7.72 (d,      1H, J= 7Hz);
7.50 (t, 1H, J= 7Hz); 7.45 (d, 1H, J= 7Hz); 7.40 (t, 1H, J= 7Hz); 7.25 (s,
4H); 2.36 (s, 3H).      Anal. Calcd, for C[err]H[err]O[err]; C, 79.23; H,
5.70. Found: C, 7922; H, 5.47.  50  PART B: Preparation of
4'-Methyl-2-cyanobiphenyl           4'-Methylbiphenyl-2-carboxylic acid
(8.71 g. 41 mmol, 1 eq) and thionyl chloride (30.0 mL, 411 mmol,      10
eq) were mixed and refluxed for 2 hours. The excess thionyl chloride was
removed in vacuo and the      residue was taken up in toleune. The toluene
was removed by rotary evaporation and this toluene 55  evaporation
procedure was repeated to ensure that all of the thionyl chloride was
removed. The crude add      chloride was then  added slowly to cold
(0[err]C) concentrated NH[err] OH (50 mL) so that the temperature was
Kept below 15[err] . After 15 minutes of stirring, water (100 mL) was added
and solids precipitated. These were      collected. washed well with water
and dried under high vacuum over P[err]O[err] in a dessicator overnight to
yield                                                          96
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(200 MHz, DMSO-d[err]) [err] 7.65-7.14 (m, 10H); 2.32 (s, 3H).       Anal.
Calcd. for C[err]H[er]NO: C, 79,59; H, 6.20; N, 6.63. Found C, 79.29; H.
6.09; N, 6.52.           The above product amide (7.45 g, 35 mmol, 1 eq)
and thionyl chlorde (25.7 mL, 353 mmol, 10 eq)       were mixed  and
refluxed for 3 hours. The thionyl chloride was removed using the same
procedure as   5  described  above, The residue was wasged with a little
hexane which partly solubilized the product, but       removed the impurity
as well to yield 6.64 g of white solid; m.p. 44.0-47.0 . NMR (200 MHz,
DMSO-d[err]) [err]       7.95 (d, 1H J= 8Hz); 7.78 (t. 1H, J= 7Hz); 7.69.32
(m, 6H); 2.39 (s, 3H). Anal. Calcd. for C[err]H[err]iN: C,       87.01: H,
5.74. Found: C, 85.44; H, 5.88.   10  PART C: Preparation of
4'-bromomethyl-2-cyanobiphenyl            4'-methyl-2-cyanobiphenyl (5.59
g) was brominated in the benzylic position by the procedure in
Example 85, Part B using benzoyl peroxide as an initiator. The product was
recrystallized from ether to       yield 4.7 g of product m.p.
114.5-120.0[err] . NMR (200 MHz, CDCl[err]) [err] 7.82-7.37 (m, 8H); 4.50
(s, 2H). Anal.  15 Cald, for C[err]H[err]BrN: C, 81.79; H, 3.70; N, 5.15.
Found: C, 62.15; H, 3.45; N, 4.98.        PART D: Preparation of
2-n-butyl-4-chloro-(1-[2'-cyanobiphenyl-4-yl)methyl]-5-(hydroxymethyl)imida
zole  4'-Bromomethyl-2-cyanobiphenyl (4.6 g) was alkylated onto
2-n-butyl-4-chloro-5-(hydroxymethyl)- imidazole by the procedure described
in Example 1, Part A. Work-up and flash chromatography in 1:1
hexane/ethyl acetate over silica gel to separate the regioisomeric products
yielded 2.53 g of the faster       eluting isomer. Recrystallization from
acetonitrile yielded 1.57 g of analytically pure product; m.p. 153.5-
155.5[err]. NMR (200 MHz, CDCl[err]) [err] 7.82-67.43 (m, 6); 7.12 (d, 2, J
= 8Hz); 5.32 (s, 2); 4.52 (s, 2); 2.62 (t, 2,       J= 7Hz); 1.70 (t of t,
2, J= 7,7Hz); 1.39 (t of q, 2, J = 7,7Hz); 0.90 (t, 3, J=  7Hz). Anal.
Calcd. for  25  C[err]H[err]ClN[err]O: C, 59.56; H, 5.84; N, 11.06. Found:
C, 69.45; H, 5.89; N, 10.79.        PART E: Preparation of
2-n-butyl-4-chloro-5-hydromethyl-l-[(2'-(1H-tetrazol-5-yl)biphenyl-4-yl)met
hyl-       imidazole   30
2-n-Butyl-4-chloro-1-[(2'cyanobiphenyl-4-yl)methyl]-5-(hydroxymethyl)imidaz
ole (11.93 g) was convert-       ed to the above product by the procedure
described in Example 90, Part C. The product was purified by       flash
chromatigraphy in 100% ethyl acetate to 100% ethanol over silica gel to
yield 5.60 g of a light yellow       solid. Recrystallization from
acetinotrile yielded 4.36 g of light yellow crystals which still melted
broadly. The crystals were taken up in 100 mL of hot acetonitrile. The
solid that did not dissolve was filtered off to 35  yield 1.04 g of product
as a light yellow solid; m.p. 183.5-184.5[err]. Upon cooling, the mother
liquor yielded       an additional 1.03 g of product as a light yellow
solid; m.p. 178.0-180.0[err]. NMR (200 MHz, DMSO-d[err]) [err]
7.75-7.48 (m, 4H); 7.07 (d, 2H, J= 9Hz); 5.24 (s, 2H); 5.24 (bs, 1 H); 4.34
(s, 2H); 2.48       (t, 2H, J= 7Hz); 1.48 (t of t, 2H, J= 7,7Hz); 1.27 (t
of q, 2H, J = 7,7Hz); 0.81 (t, 3H, J = 7Hz). Anal. Calcd.       for
C[err]H[err]ClN[err]O: C, 62.48; H, 5.48; Cl, 8.38. Found for the solids
which did not dissolve in 100 mL of 40  acetonitrile: C, 62.73; H, 5.50;
Cl, 8.26. Found for the solids obtained from the mother liquor: C, 62.40;
H,         Example 90   45  PART A: Preparation of
2-n-Butyl-4-chloro-5-chloromethyl-1[2'-cyanobiphenyl-4-yl)methyl]imidazole-
HCl
2-n-Buyyl-4-chloro-5-hydroxymethyl-1-[(2'-cyanobiphenyl-4-yl)methyl]imidazo
le (15.00 g, 39.3 mmol, 1      eq) was converted to the chloride by the
procedure in Example 1, Part B. The reaction time was 5 hours.  50   The
crude solid product was washed with ether to remove the yellow color. The
solid white powdery       product was then dried under high vacuum, yield
10.02 g; m.p. 152.0-154.0[err]. NMR (200 MHz, CDCl[err]) [err]
7.85-7.46 (m, 6H): 7.20 (d, 2H, J= 10Hz); 5.47 (s, 2H); 4.50 (s, 2H); 3.06
(t, 2H, J = 7Hz); 1.82 (t of t, 2H, J =       7.7Hz); 1.45 (t of g, 2H, J=
7,7Hz): 0.94 (t, 3H, J= 7Hz). Mass Calcd. for C[err]H[err]Cl[err]N[err]:
397.1113. Found:       397.1105.
97                                                      EP 0 253 310 B1
PART B: Preparation of
2-n-Butyl-4-chloro-1-[(2'-cyanobiphenyl-4-yl)methyl]-5-(methoxymethyl)imida
zole
2-n-Butyl-4-chloro-5-chloromethyl-1-[(2'-cyanobiphenyl-4-yl)methyl]imidazol
e-HCl salt (5.00 g, 11.5     mmol. 1 eq). sodium methoxide (1.37 g, 25.3
mmol, 2.2 eq) and methanol (100 mL) were mixed and stirred 5  for 3 days.
The solvent was removed in vacuo and ethyl acetate (200 ml) and water (200
ml) added. The     layers were separated and the aqueous layer was
extracted with ethyl acetate (2 x 200 mL). The organic     layers were
dried (MgSO[err]), the solvent removed in vacuo and the residue flash
chromatographed over silica     gel in 1:1 hexane/ethyl acetate to yield
4.06 g of a clear light yellow oil. NMR (200 MHz, CDCl[err]) [err]
7.82-7.43     (m, 6): 7.10 (d, 2H J= 7Hz); 5.23 (s, 2H); 4.32 (s, 2H); 3.30
(s, 3H); 2.60 (t, 2H, J = 7Hz); 1.70 (t of t, 2H, so  J= 7,7Hz); 1.38 (t of
q, 2H, J= 7,7Hz); 0.89 (t, 3H, J= 7Hz). Anal. Calcd. for
C[err]H[err]ClN[err]O: C, 68.11; H,     6.54; Cl. 9.58. Found: C, 68.70; H,
6.11; Cl, 9.51. Mass Calcd. for C[err]H[err]ClN[err]O: 393.1607. Found:
393.1618.      PART C: Preparation of
2-n-Butyl-4-chloro-5-methoxymethyl-1-[(2'-(1H-tetrazol-5-yl)biphenyl-4-meth
yl]- 15  imidazole
2-n-Butyl-4-chloro-1-[2'cyannobiphenyl-4-yl)methyl]-5-methoxymethyl)imidazo
le (3.94 g, 10 mmol, 1 eq),     sodium azide (1.95 g, 30 mmol, 3 eq), and
ammonium chloride (1.60 g, 30 mmol, 3 eq) were mixed and stirred in DMF
(150 mL) in a round bottom flask connected to a reflux condenser under
N[err]. An oil bath with 20  a temperature controller was  then used to
heat the reaction at 100[err]C for 2 days, after which the     temperature
was raised to 120[err]C for 6 days. The reaction was cooled and 3 more
equivalents each of     ammonium chloride and sodium azide were added. The
reaction was again heated for 5 more days at     120[err] C. The reaction
was cooled, the inorganic salts filtered, and the filtrate solvent removed
In vacuo.     Water (200 mL) and ethyl acetate (200 ml) were added to the
residue and the layers were separated. The 25  aqueous layer was extrated
with ethyl agetate (2 x 200 mL), the organic layers were collected, dried
(MgSO[err]) and the solvent removed in vacuo, to yield a dark yellow oil.
Flash chromatography in 100% ethyl     acetate yielded 3.54 9 of a white
glass (200 MHz, CDCl[err]) [err] 7.83 (d, 1H, J= 7Hz); 7.59 (t, 1H, J=
7Hz); 7.50 (t, 1H, J= 7Hz); 7.39 (d, 1H, J= 7Hz); 7.03 (d, 2H, J= 8Hz);
6.73 (d, 2H, J= 8Hz); 5.08 (s, 2H);     4.12 (s, 2H); 3.18 (s, 3H); 2.32
(t, 2H, J = 7Hz); 1.52 (t of t, 2H, J = 7,7Hz); 1.28 (t of q, 2H, J =
7,7Hz); 0.83 30  (t, 3H, J= 7Hz). Mass Calcd. for
C[err]H[err]ClN[err]O:436.1178. Found: 436.1750.         CAUTION! The above
reaction although uneventful In our hands can be potentially explosivel
Crystals     that sublimed and collected in the reflux condenser during the
reaction were not analyzed, but potentially     could be ammonium azide
Hydrazoic acid, which is shock sensitive, could also be potentially
produced during the reaction and work-up. Extreme care should be taken!
Example 91      PART A: Preparation of
2-butyl-4(5)-hydroxymethyl-5(4)-nitroimidazole  40    To a solution of 5.75
g of 2-butyl-4(5)-hydroxymethylimidazole (prepared as described in U.S.
4,355,040) in 200 mL of aqueous methanol at 25 [err]C was added
concentrated hydrochloric acid until the pH     of the solution reached pH
3. The solvent was then removed in vacuo, and the residue was dissolved in
100     mL of chloroform. To this solution at 25[err] was added dropwise
15.0 ml of thionyl chloride, and the mixture     was refluxed for 1 hour.
After cooling the solvent and excess thionyl chloride were removed in vacuo
to 45  provide a vicous yellow oil.         To a solution of 200 mL of
concnetrated sulfuric acid and 10 ml of concentrated nitric acid at
-10[err] was     added a solution of the yellow oil, prepared above, in 10
ml of concentrated sulfuric acid. The resulting     mixture was heated on a
steam bath for 2 hours. After cooling, the reaction mixture was poured onto
water-     ice, and the resulting emulsion was extracted with chloroform.
The combined organic phases were washed 50  with water and brine, dried
over anhydrous sodium sulfate, filtered, and concentrated in vacuo. The
residue     was then dissolved in 100 mL of 1:12-propanol/water. The
solution was then refluxed for 16 hours. Finally,     after cooling the
solution was concentrated in vacuo. Column chromatography (elution: metha-
nol/chloroform) afforded 2.64 g of 2-butyl
-4(5)-hydroxymethyl-5(4)-nitroimidazole. NMR (200 MHz, DMSO-     d[err]);
[err] 12.92 (br s, 1H; 5.80 (br t, 1H); 4.82 (d, 2H); 2.60 (t, 2H); 1.61
(quint., 2H); 1.25 (sext., 2H); 0.84 (t,   3H)
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PART  B:  Preparation of
1-[(2'-tert-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-5-hydroxymethyl-4-
This compound was prepared according to the procedure described in Example
85, Part C. From 2.64   5  g of
2-butyl-4(5)-hydroxymethyl-5(4)-nitroimidazole and 5.55 g of tert-butyl
4'-bromomethylbiphenyl-2-       carboxylate there wa obtained 2.05 g of
1-[(2'-tert-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-5-hydrox-
ymethyl-4-nitroimidazole. NMR (200 MHz, CDCl[err]): [err] 7.79 (d, 1H);
7.45 (m, 2H); 7.33 (d, 1H); 7.28 (d, 1H);       7.03 (d, 2H); 5.34 (s, 2H);
4.37 (s, 2H); 2.81 (br s, 1 H); 2.67 (t, 2H); 1.73 (quint., 2H); 1.37
(sext. 2H); 1.27 (s,   10       PART C: Preparation of
1-[(2'-carboxyblphenyl-4-yl)methyl]-2-butyl-5-hydroxymethyl-4-nitroimidazol
e            A  solution  of 1.98 g of
1[(2'-tert-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-5-hydroxymethyl-4-
nitroimidazole, 20 mL of trifluoroacetic acid, and 20 mL of methylene
chloride was stirred at 25  for 1 hour.  15 At this point the solution was
poured into water. The resulting mixture was adjusted to pH 3 using 10%
sodium hydroxide solution and then extracted with chloroform. The combined
organic phases were washed       with brine, dried over anhydrous magnesium
sulfate, filtered, and concentrated in vacuo. Column       chromatography
(elution: methanol/chloroform) provided 1.49 g of
1-[(2'-carboxybiphenyl-4-yl)-methyl]-2-
butyl-5-hydromethyl-4-nitroimidazole: m.p. 204-205.5[err] NMR (200 Mhz,
DMSO-d[err]): [err] 7.71 (d, 1H); 7.56 20  (t, 1H); 7.43 (t, 1H); 7.32 (m,
3H); 7.15 (d, 2H); 5.63 (br s, 1H); 5.42 (s, 2H); 4.83 (s, 2H); 2.54 (t,
2H); 1.50       (quint,. 2H); 1.24 (sext., 2H); 0.78 (t, 3H).
Example 92   25 PART A: Preparation of
1-[(2'-tert-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-4-iodo-5-(2-methoxy
ethox-       ymethoxymethyl)imidazole           To a solution of 5.56 mL of
1.6 M n-butyllithium/hexane in 80 mL of tetrahydrofuran at 0 [err] was
added       dropwise 1.15 ml. of t-butanol. To the solution was added 3.28
g of 1-[(2'-tert-butoxycarbonylbiphenyl-4-yl)-  30
methyl]-2-butyl-5-hydroxymethyl-4-iodoimidazole followed by 1.15 ml of
2-methoxyethoxymethyl chloride. 



The resulting solution was stirred at 25[err] for 16 hours. The mixture was
diluted with diethyl ether, washed       with water and bring, dried over
anhydrous sodium sulfate, filtered and concentrated. Column chromatog-
raphy afforded 2.61 g of
1-[2'-tert-4-butoxycarbonylbiphonyl-4-yl)methyl-2-butyl-4-iodo-5-(2-methoxy
ethox- ymethoxymethyl)imidazole NMR (200 MHz, CDCl[err]): 8 7.78 (d, 1H);
7.43 (m, 2H); 7.28 (m, 3H); 6.98 (d, 2H); 35  5.26 (s, 2H); 4.69 (s, 2H);
4.45 (s, 2H); 3.68 (m, 2H); 3.57 (m, 2H); 3.37 (s, 3H); 2.58 (t, 2H); 1.67
(quint.,       2H); 1.34 (sext., 2H); 1.26 (s, 9H); 0.87 (t, 3H).
PART B: Preparation of
1-[(2'-tert-butoxycarbonylbiphenyl-4-yl)methyl]2-butyl-5-(2-methoxyethoxyme
thox-       ymethyl)-4-trifluoromethylimidazole  40           To a
suspension of 22.4 g of cadmium powder powder in 50 mL of dimethylformamide
at 25[err] was       added dropwise 8.60 mL of bromochlordifluoromethane.
The resulting mixture was stirred at 25[err] for       hours and then was
filtered through a medium-fritted funnel under nitrogen pressure to provide
a       dark brown solution of the trifluoromethyl cadmium reagent.
To a mixture of 15 mL of the above solution and 20 mL of
hexamethylphosphoric triamide at 0[err]  was       added 2.10 g of
copper(i)brimide followed by 2.81 g of
1-[(2'-tert-butoxycarbonylbiphenyl-4-yl)methyl]-2-
butyl-4-iode-5-(2-methoxyethoxymethoxymethyl)imidazole in 5 mL of
dimethylformamide. The reaction       mixture was stirred at 70-75[err] for
6 hours. After cooling, the mixture was diluted with water and then
extrated with methylene chloride. The combined organic phases were washed
with water and brine, dried  50   over anhydrous sodium sulfate, filtered,
and concentrated. Column chromatography (elution: ethyl ace-
tate/hexane) afforded 2.30 g of
1-[(2'tert-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-5-(2-methoxyethox-
ymethoxymethyl)-4-trifluoromethylimidazole. NMR  (200 MHz, CDCl[err]):
[err] 7.79 (d, 1H); 7.46 (m, 2H); 7.28 (m,       3H): 7.00 (d, 2H); 5.28
(s, 2H); 4.71 (s, 2H); 4.58 (s, 2H); 3.66 (m, 2H); 3.54 (m, 2H); 3.38 (s,
3H); 2.62 (t,       2H): 1.70 (quint., 2H); 1.36 (sext., 2H); 1.27 (s, 9H);
0.88 (t, 3H).                                                     EP 0 253
310 B1       PART       C:    Preparation    of
1-[(2'-carboxybiphenyl-4-yl)methyl]-2-butyl-5-hydroxymethyl-4-
trifluoromethylimidazole          A solution of 2.30 g of
1-[(2'-tert-butoxycarbonylbiphenyl-4-yl)methyl]-2-butyl-5-(2-methoxy ethox-
5    ymethoxymethyl)-5-trifluoromethylimidazole in 200 mL of 1.5 M aqueous
tetrafluoroboric acid/acetonitrile     was stirred at 25[err] for 18 hours,
and then the mixture was poured into water. The resulting aqueous solution
was  adjusted to pH 3 employing saturated sodium bicarbonate solution and
then was extracted with     chloroform. The combined organic phases were
washed with brine, dried over anhydrous sodium sulfate,     filtered, and
concentrated. Column chromatography (elution: methanol/chloroform) provided
1.38 g of 1-[(2'- 10
carboxybiphenyl-4-yl)methyl]-2-butyl-5-hydroxymethyl-4-trifluoromethylimida
zole (m.p. 198-199.5[err]). NMR     (200 MHz, DMSO-d[err]): [err] 7.75 (d,
1H); 7.54 (t, 1H); 7.43 (t, 1H); 7.32 (m, 3H); 7.10 (d, 2H); 5.36 (s, 2H);
4.51     (s, 2H); 2.56 (t, 2H); 1.56 (quint, 2H); 1.30 (sext., 2H); 0.83
(t, 3H).      Example 93      PART A: Preparation of
4-azidomethyl-2'-methoxycarbonylbiphenyl          To a stirred solution of
4-bromomethyl-2'-methoxycarbonylbiphenyl (150 g, 0.49 mol) in dry DMF (500
ml) was added NaN[err] (80 g, 1.23 mol, 2.5 eq). The mixture was stirred at
room temperature overnight (ca. 20 18 hours). filtered and the filtrate was
partitioned between ethyl acetate and H[err]O (500 ml each). The
organic phase was washed twice more with H[err]O, once with saturated
aqueous NaCl solution and dried over      anhydrous magnesium sulfate
before being filtered and concentrated to leave 111.3 g (85%) of a yellow
oil,      used in the following step without further purification. NMR
(CDCl[err], TMS, [err]) 7.9-7.1 (m, 8H); 4.35 (s, 2H);        PART B:
Preparation of 4-aminomethyl-2'-met hox carbonylbihenyl hydrochloride
The azido compound prepared above was dissolved in liter of methanol. The
solution was divided into      three equal volumes and placed in 500 ml
Parr bottles. To each flask was added 6.7 g of 5% Pd on carbon 30
(Caution: Pyrophoric! add under a N[err] atmosphere). The flasks were
shaken on a Parr hydrogenator under      40-50 psi H[err] for 4-5 hours
(overnight is also accepable). The mixture was suction filtered through a
bed of      Celite[err] and the filtrate was concentrated to leave a
viscous yellow residue (88 g). This was dissolved in      EtOAc (500 ml) to
which was added stirring a solution of EtOAc saturated with anhydrous HCI
(100-150      ml) until precipitiation was complete. The amine
hydrochloride as produced was suction filtered, washed 35  with EtOAc and
hexanes and dried under vacuum to afford 48.5 g (40% overall from the
bromide) white      solid; m.p. 204-208[err]. NMR (CDCl[err], CD[err]OD;
TMS) [err] 7.97.25 (m, 8H); 4.2 (s, 2H); 4.1-3.8 (br, 3H; shifts in
D[err]O); 3.6 (s, 3H). HRMS cald. for C[err]H[err]NO[err] (free base); M/Z
241.1103; Found: M/Z: 241.1045.       PART C: Preparation of
1-[2'-carboxybiphenyl-4-yl)methyl]-2-propylthio-5-hydroxymethylimidazole
The title compound was prepared from methyl
4'-aminomethylbiphenyl-2-carboxylate by the procedures      descibed in
Examples 72, A and B, and 85E; m.p. 194-195[err] .          The
4-biphenylmethyl compounds In Table 6 were prepared or could be prepared by
the procedures      illustrated in Examples 85-92 or by previously
described.
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[err]                          103          EP 0 253 310 B1    Table 6
(continued)     [err]
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[err]                                                              105
EP 0 253 310 B1                   b  -NMR  (200 MHz, DMSO-d[err])  [err]
7.70  (d,  1H).                     7.55  (t,  1H).  7.42  (t,  1H), 7.28
(m,  3H),                     7.10  (d,  2H),  5.28  (s, 2H), 4.34  (s,
2H),                     2.49  (t, 2H),  1.49  (m, 2H),  1.18  (m, 4H),
0.79  (t,  3H).                 C  -NMR  (200 MHz, CDCl[err]/CD[err]OD):
[err] 10                  7.82-6.93  (m,  8H);  5.21  (s, 2H);  4.47  (s,
2H):  2.5S  (t,  J= 7.5hz,  2H);  1.70-1.59  (m,                     2H):
0.92  (t, J=  7.5  hz,  3H).  15                d  -NMR  (200 MHz,
CDC[err])  9.65  (s,  1H);                     7.95-6.96  (m, 8H): 5.51
(s, 2H);  2.59  (t,  J=                     7.5  hz, 2H);  1.70-1.63  (m,
2H);  0.92  (t, J= 20                  7.5  hz,  3H).                  e
-NMR   (2OO MHz, CDCl[err]) [err] 7.76  (d,  1H, J= 25
7Hz):  7.57  (t,  1H, J=  7Hz):  7.49  (t,  1H, J=
7Hz): 7.40 (d, 1H, J= 7Hz); 7.02 (d, 2H, J=                     8Hz): 6.81
(d, 2H, J= 8Hz): 5.03 (s, 2H):                     4.28 (s, 2H): 2.46 (t,
2H, J= 7Hz): 1.47 (t 30                     of t, 2H, J= 7.7Hz); 1.17 (t of
q, 2H, J=                     7.7Hz); 0.73 (t, 3H, J= 7Hz).  35     Example
125      Preparation of
1[(2'-Carboxybiphenyl-4-yl)methyl]-2-butyl-4-chloroimidazole-5-carboxaldehy
de  40     A mixture of 1.46 g of
1-[2'-carboxybiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-hydroxymethylimidazol
e     and 7.30 g of actited manganese dioxide In 40 ml of tetrahydrofuran
was stirred at 25 [err] C for 5 days. The     mixture was filtered through
Calite[err], and the filtrate was concentrated in vacuo. Column
chromatography on     silice gel (elution: 2-10% methanol/chloroform)
followed by recrystallization from ethyl acetate afforded 0.71     g of
1-[(2'-carbpxybiphenyl-4-yl)methyl]-2-butyl-4-chloroimidazole-5-carboxaldeh
yde  (m.p. 154-158[err] C 45  (dec.)). NMR (200 MHz, DMSO[err]-d[err])
[err] 12.85 (br s, 1H), 9.77 (s, 1H), 7.77 (d, 1H), 7.62 (t, 1H), 7.50 (t,
1H),     7.40 (d, 1H), 726 (A[err]B[err], 4H), 5.67 (s, 2H), 2.70 (t, 2H),
1.56 (quint., 2H), 1.28 (sext., 2H), 0.83 (t, 3H).      Example 126  50
Preparation of Methyl
1-[(2'carboxybiphenyl-4-yl)methyl]-2-butyl-4-chloroimidazole-5-carboxylate
To a mixture of 1.45 g of
1-[(2'-carboxybiphenyl-4-yl)methyl]-2-butyl-4-chloroimidmzole-5-carboxal-
dehyde and 0.91 g of sodium cyanide in 20 mL of methanol at 25[err] C was
added 0.32 mL of acetic acid     followed by 7.25 g of manganese dioxide.
The resulting mixture was stirred at 25[err]C for 40 hours. The 55
reaction mixture was filtered through Celite[err], and the filtrate diluted
with water. The aqueous solution was     adjusted to pH 3 using
hydrochloric acid and extracted with methylene chloride. The combined
organic     phases were washed with brine, dried over anhydrous sodium
sulfate, filtered, and concentrated. The crude     product was
recrystallized from diethyl ether to afford 0.90 g of methyl
1-[(2'-carboxybiphenyl-4-yl)methyl]-
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2-butyl-4-chloroimidazole-5-carboxylate (m.p. 154-155[err]C). NMR (200 MHz,
DMSO-d[err]); [err] 12.75 (br s, 1H),        7.73 (d, 1H) 7.58 (t, 1H),
7.46 (t, 1H), 7.34 (m, 3H), 7.07 (d, 2H), 5.63 (s, 2H), 3.78 (s, 3H), 2.67
(t, 2H), 1.56        (quint.. 2H), 1.29 (sext., 2H), 0.86 (t, 3H).     5
Example 127         Preparation of
1-[(2'-Carboxybiphenyl-4-yl)methyl]-2-butyl-4-chloroimidazole-5-carboxamide
Anhydrous ammonia was bubbled into 40 mL of 1-propanol until the solvent
was saturated. To this   10  solntio at 25 [err] C was added 0.49 g of
powdered sodium cyanide, then 0.80 g of 1-((2'-carboxybiphenyl-4-
yl)methyl]-2-butyl-4-chloroimidazole-5-carboxaidehyde, and finally 3.48 g
of manganese dioxide. This mix-        ture was stirred at 25[err]C for 65
hours. The reaction mixture was filtered through Celite[err], and the
filtrate        concentrated in vacuo. The residue was dissolved in water,
and the aqueous solution was adjusted to pH 3        using hydrochloric
acid and then extracted with methylene chloride. The combined organic
phases were   15  washed with brine, dried over anhydrous sodium sulfate,
filtered, and concentrated. Column chromatog-        raphy on silica gel
(elution: 0-10% 1-propanol (chloroform) provided 0.22 g of
1-[(2'-carboxybiphenyl-4-yl)-
methyl-2-butyl-4-chloroimidazole-5-carboxamide as a white solid (m.p.
200-202[err] C). NMR (200 MHz,        DMSO-d[err]): [err] 12.74 (br s, 1H);
7.71 (d, 2H); 7.56 (t, 1H), 7.48-7.30 (m, 6H); 7.09 (s, 2H); 5.57 (s, 2H);
2.59 (t, 2H); 1.51 (quint., 2H); 1.26 (sext. 2H): 0.80 (s, 3H).   20
Example 128         PART A: Preparation of
1-[(2'-Carbomethoxybiphenyl-4yl)methyl]2-butyl-4-chloroimidazole-5-carboxal
-        dehyde   25            A  mixture  of  2.06  g  of
1-[(2'-carbomethoxybiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-hydrox-
ymethylimidapole and 3,08 g of activated manganese dioxide in 20 mL of
methylene chloride at 25 [err] C was        stirred for 40 hours. The
reaction mixture was filtered through Celite[err], and the filtrate
concentrated in        vacuo. Column chromatography (elution: ethyl
acetate/benzene) provided 1.15 g of 1-[(2'-carbomethox-   30
ybiphenyl-4-yl)methyl]-2-butyl-4-chloroimidazole-5-carboxaldehyde. NMR (200
MHz, CDCl[err]) [err] 9.76 (s, 1H);        7.83 (d of d, 1H); 7.52 (t of d,
1H); 7.40 (t of d, 1H); 7.31 (d of d, 1H); 7.17 (A[err]B[err], 4H); 5.58
(s, 2H); 3.63 (s,        3H); 2.87 (t, 2H); 1.70 (quint, 2H); (sext., 2H);
0.80 (t, 3H).         PART B: Preparation of
1-[(2-Carbomethoxybiphenyl-4-yl)methyl]2-(1-bromobutyl)-4-chloroimidazole-5
-car-   35  boxaldehyde             A mixture of 1.12 g of
1-[(2'-carbomethoxybiphenyl-4-yl)methyl]-2-butyl-4-chloroimidazole-5-carbox
al-        dehyde and 0.49 g of N-bromosuccinimide in 40 mL of CCl[err] was
irradiated (UV-lamp, pyrex filter) for 0.5        hours. The reaction
mixture was filtered, and the filtrate was concentrated in vacuo. Column
chromatog-   40  raphy (elution: ethyl acetate/benzene) afforded 0.54 g of
1-[(2'-carbomethoxybiphenyl-4-yl)methyl]-2-(1-
bromobutyl)-4-chloroimidazole-5-carboxaldehyde. NMR (200 MHz, CDCl[err])
[err] 9.87 (s, 1H); 7.86 (d, 1H); 7.54        (t, 1H); 7,46 (t, 1H); 7.30
(m, 3H); 7.11 (d, 2H); 6.16 (d, 1H); 5.32 (d, 1H); 4.79 (t, 1H); 3.65 (s,
3H); 2.32 (m,        2H); 1.34 (sext, 2H); 0.83 (t, 3H).  45    PART C:
Preparation of
1-[(2'-Carbomethoxybiphenyl-4-yl)methyl]-2-(1-trans-butenyl)-4-chloroimidaz
ole-5-        carboxaldehyde             A solution of 0.54 g of
1-[(2'-carbomethoxybiphenyl-4-yl)methyl]-2-(1
-bromobutyl)-4-chloroimidazole-5- 



carboxaldhyde and 0.33 mL of 1,8-diazabicyclo[4,5,0,]undec-7-ene in 10 mL
of tetrahydrofuran was stirred   50  at 25[err]C for 18 hours, the reaction
mixture was diluted with diethyl ether, washed with dilute hydrochloric
acid, water, and brine, anhydrous sodium sulfate, filtered, and
concentrated in vacuo. Column        chromatography (elution: ethyl
aceate/benzene) furnished 0.26 g of 1-[(2'-carbomethoxybiphenyl-4-yl)-
methyl]-2-(1-trans-butenyl)-4-chloroxaldehyde. NMR (200 MHz, CDCl[err])
[err] 9.75 (s, 1H); 7.82        (d, 1H); 7.51 (t, 1H); 7.40 (t, 1H):
7.33-7.07 (m, 6H); 6.27 (d, 1H); 5.62 (s, 2H); 3.62 (s, 3H); 2.30 (quint.,
2H);   55  1.09 (t, 3H).
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PART D: Preparation of
1-[(2'-Carbomethoxybiphenyl-4-yl)methyl]-2-(1-trans-butenyl)-chloro-5-hydro
x-     ymethylimidazole          To  a  solution  of 0.26  g  of
1-[(2'-carbomethoxybiphenyl-4-yl)methyl]-2-(1-trans-butenyl)-4- 5
chloroimidazole-5-carboxaldehyde In 10 mL of methanol at 0[err] C was added
0.24 g of sodium borohydride     portionwise over 0.5 hours. The mixture
was stirred for an additional 0.5 hours at 0 [err] C and then poured into
a solution at 10% sodium hydroxide in water. The resulting mixture was
extracted with ethyl acetate, and     the combined organic phases were
washed with brine, dried over anhydrous sodium sulfate, filtered, and
concentrated in vacuo, Column chromatography (elution:ethyl
acetate/benzene) provided 0.23 g of 1-[2'- 10
carbomethoxybiohenyl-4-yl)methyl-2-(1-trans-butenyl)-4-chloro-5-hydroxymeth
ylimidazole. NMR (200 MHz,     CDCl[err]) [err] 7.64 (d, 1H); 7.53 (t, 1H);
7.40 (t, 1H); 7.29 (m, 3H); 7.08 (d, 2H); 6.86 (d of t, 1H); 6.17 (d, 1H);
5.30 (s, 2H); 4.54 (br s, 2H); 3.63 (s, 3H); 2.23(quint., 2H); 1.04 (t,
3H).      PART  E:    Preparation    of
1-[(2'-Carboxybiphenyl-4-yl)methyl]-2-(1 -trans-butenyl-4-chloro-5- 16
hydroxymethylimidazole          This compound was prepared according to the
procedure described in Example 85, Part E. From 0.23     g of
1-[(2'-carbonmethoxybiohenyl-4-yl)methyl]-2-(1-trans-butenyl)-4-chloro-5-hy
droxymethylimidazole there was obtained  0.16  g  of
1-[(2'-carboxybiphenyl)-4-yl)methyl]-2-(1
-trans-butenyl)-4-chloro-5-hydrox- 20  ymethylimidazole (m.p.
198.5-199.5[err]C). NMR (200 MHz, DMSO-d[err]) [err] 7.71 (d, 1H); 7.56 (t,
1H); 7.44 (t, 1H);     7.32 (m. 3H); 7.11 (d, 2H); 6.62 (d of t, 1H); 6.39
(d, 1H); 5.38 (s, 2H); 5.33 (br s, 1H); 4.35 (br s, 2H); 2.18     (quint.,
2H); O.99 (t, 3H).      Example 129      Preparation of
1-[(2'-Carboxybiphenyl-4-yl)methyl]-2-(1-trans-butenyl)-4-chloroimidazole-5
-carboxaldehyde          This compound was prepared according to the
procedure of Example 125. From 0.50 g of 1-[(2'-
carboxybiphenyl-4-yl)methyl]-2-(1-trana-butenyl)-4-chloro-5-hydroxymethylim
idazole and 2.50 g of manga- 30  nese dioxide was obtained  0.24  g  of
1-[(2'-carboxybiphenyl-4-yl)methyl]-2-(1-trans-butenyl)-4-
chloroimidazole-5-carbonate (m.p. 164-166[err]C). NMR (200 MHz,
DMS0-d[err]) [err] 12.79 (br s, 1H); 9.70 (s,     1H); 7.72 (d, 1H), 7.57
(t, 1H); 7.45 (t, 1H); 7.33 (m, 3H); 7.15 (d, 2H), 7.01 (d of t, 1H); 6.65
(d, 1H); 5.71 (s,     2H); 2.28 (quint., 2H); 1.04 (t, 3H).         The
compounds in Table 7 were prepared or could be prepared employing the
procedures described in 35  Example 125-129 or by procedures described
previously.
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a   -NMR  (200 MHz. DMSO-d[err]) 6 12.76  (br  s,                   2H);
9.67  (s, 1H):  7.93  (6, 1H);  7.71  (d, 5                    1H):  7.55
(t, 1H): 7.43  (t,  1H);  7.30  (m,                    3H); 7.06  (d, 2H):
5.63  (s,  2H):  2.67  (t,                    2H):  2,57  (quint., 2H):
2.27  (sext.  2H):  0.81                    (t, 3H). 10               b
-NME  (200 MHz. DMSO-d[err]) [err] 12.75  (br  s,                    1H):
8.10  (br quart.,  1H):  7.72  (d,  1H):  7.57                    (t,  1H);
7.45  (t, 1H):  7.32  (m,  3H):  7.10  (d, 15                    2H):  5.51
(s,  2H):  2.75  (d,  3H):  2.58  (t,  2H):                     1.52
(quint., 2H):  1.27  (sext.,  2H);  0.81  (t,                 c  -NMR  (200
MHZ, DKSO-d[err]) 6 12.77 (br s,                   1H); 7.73  (d,  1H):
7.57  (t, 1H);  7.45  (t,  1H):                   7.33  (m, 3H):  7.09  (d,
2H);  5.20  (br  s,  2H):                   2.83  (s,  3H):  2.73  (t, 2H):
2.66  (s,  3H):                   1.63  (quint.,  2H);  1.36  (sext.,  2H):
0.89  (t,   30      Example 141      PART A: Preparation of
1-[2'-Aminobiphenyl-4-yl)methyl]2-butyl-4-chloro-5-methoxymethylimidazole
35    A solution of 4.40 g of
1-[(2'-nitrobiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-methoxymethylimidazole
, 2.10     g of iron powder, 4.25 mL of glacial acetic acid, and 200 mL of
methanol was refluxed for 5 hours. After     cooling the solvent was
removed in vacuo, and the residue was dissolved in ethyl acetate. The
precipitated     iron salts were removed by filtration through Celite[err],
and the resulting solution was washed with water and     brine, dried over
anhydrous sodium sulfate and concentrated. Column chromatography on silica
gel (elution: 40  10.30%  ethyl acetate/benzene) furnished 2.95 g of
1-[2'-aminobiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-
methoxymethylimidazole; NMR (200 MHz, CDCl[err]): [err] 7.43 (d, 2H);
7.19-7.04 (m, 4H); 6.80 (m, 2H); 5.19 (s,     2H): 4.33 (s, 2H); 3.70 (br
s, 1H); 3.20 (s, 3H); 2.59 (t, 2H); 1.67 (quint., 2H); 1.34 (sext., 2H);
0.87 (t, 3H).      PART B: Preparation of
1-[2'-Trifluoromethanesulfonamidobiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-m
ethox- 45  ymethylimidazole          To a solution of 2.95 g of 1
-[(2'-aminobiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-methoxymethylimidazole
and 1.07 mL of triethylamine in 30 mL of methylene chloride at -78  was
added 2.59 mL of     trifluoromethanesulfonic anhydride dropwise at such
rate that the reaction temperature remains below -50[err]. 50  Following
the addition, the reaction mixture was allowed to warm slowly to 25 [err].
At the point the mixture was     poured into dilute aqueous acetic acid,
The resulting suspension was stirred vigorously for several minutes     and
then extracted with methylene chloride. The combined organic phases were
washed with water and     brine, dried over anhydrous sodium sulfate,
filtered and concentrated. Column chromatography on silica gel
(elution: 20-50% ethyl acetate/benzene) afforded 0.80 g of
1-[(2'-trifluoromethanesulfonamidobiphenyl-4-yl)- 55
methyl]-2-butyl-4-chloro-5-methoxymethylimidazole, m.p. 148-150[err]; NMR
(200 MHz, CDCl[err]): [err] 7.60 (d, 1H);     7.44-7.27 (m, 5H); 7.07 (d,
2H); 5.20 (s, 2H); 4.29 (s, 2H); 3.27 (s, 3H); 2.57 (t, 2H); 1.65 (quint.,
2H); 1.35     (sect., 2H); 0.88 (t, 3H).                                EP
0 253 310 B1       Examples 142 to 147 can or could be prepared by the
procedures described in Example 141 using the   appropriate starting
material.                              Table 8
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2-Butyl-1-[(2'-carbomethoxybiphenyl-4-yl)methyl]-4-chloro-5-(chloromethyl-
imidazole-HCl salt
2-Butyl-1-[(2'-carbomethoxybiphenyl-4-yl)methyl]-4-chloro-5-(chloromethyl)i
midazole-HCI salt was pre-       pared from
2-butyl-1-[(2'-carbomethoxybiphenyl-4-yl)methyl]-4-chloro-5-(hydroxymethyl)
imidazole using the       procedure of Example 1, Part B; m.p. 156.0-161.0
. NMR (200 MHz, CDCl[err]) [err] 7.90 (d, 1H, 7Hz); 7.58 (t, 1H,       J=
7Hz); 7.45 (t, 1H, J= 7Hz); 7.43-7.26 (m, 3H); 7.12 (d, 2H, J = 8Hz); 5.47
(s, 2H); 4.48 (s, 2H); 3.70 (s,  10  3H): 3.14 (1.2H, J=  7Hz); 1.60 (t of
t, 2H, J= 7,7Hz); 1.44 (t of q, 2H, J= 7,7Hz); 0.92 (t, 3H, J= 7Hz).
Anal. Calcd. for C[err]H[err]Cl[err]N[err]O[err]-HCl: 59.05; H, 5.39: N,
5.99. Found: C, 58.80; H, 5.48; N, 5.69. Mass       Calcd. for
C[err]H[err]Cl[err]N[err]O[err]: 430.1215. Found 430.1215.        PART B:
Preparation of
5-Azidomethyl-2-n-butyl-1-[(2'-carbomethoxybiphenyl-4-yl)methyl]-4-chloroim
idazole
2-Butyl-1[(2'-carbomethoxybiphenyl-4-yl)methyl]-4-chloro-5-(chloromethyl)im
idazole-HCI salt (3.31 g,       7.67 mmol, 1 eq), sodium azide (1.50 g,
23.0 mmol, 3 eq) and DMSO (100 mL) were mixed and stirred       overnight
Water was then added (500 mL) and the aqueous extracted with ethyl acetate
(3 x 300 mL). The organic layers were dried (MgSO[err]) and concentrated to
yield 3.48 g of product as an oil. NMR (200 MHz, 20   CDCl[err]) [err] 7.85
(d, 1H, J= 7Hz); 7.54 (t, 1H, J= 7Hz): 7.40 (t, 1H, J= 7Hz); 7.28 (d, 2H,
J= 8Hz); 7.00 (d,       2H, J= 8Hz); 5.20 (s, 2H); 4.23 (s, 2H); 3.67 (s,
3H); 2.63 (t, 2H, J = 7Hz); 1.73 (t of t, 2H, J = 7,7Hz); 1.39       (t of
g. 2H, J= 7,7Hz); 0.91 (t, 3H, J= 7Hz). Mass Calcd. for
C[err]H[err]ClN[err]O[err]: 438.1697. Found: 438.1669.        PART C:
Preparation of
5-Aminomethyl-2-butyl-1-[(2'-carbomethoxybiphenyl-4-yl)methyl]-4-chloroimid
azole  25
5-Azidomethyl-2-butyl-1-[(2'-carbomethoxybiphenyl-4-yl)methyl]-4-chlorolmid
azole (3.48 g) was hydro-       genated at 1 atm in methanol (100 ml) over
10% palladium/carbon (0.5 g). After 1 hour, the mixture was       filtered
through Celite[err] and the solvent removed in vacuo to give product (2.80
g) as an oil. NMR (200       MHz, CDCl[err]) [err] 7,84 (d, 1H, J= 7Hz);
7,52 (t, 1H, J=  7Hz); 7.40 (t, 1H, J= 7Hz); 7.30 (d, 1H, J= 7Hz); 7.26  30
(d, 2H, J=  8Hz); 7.02 (d, 2H, J=  8Hz); 5.27 (s, 2H); 3.74 (s, 2H); 3.65
(s, 3H); 2.60 (t, 2H, J = 7Hz); 1.67 (t       of t, 2H, J= 7,7Hz); 1.36 (t
of q, 2H, J= 7,7Hz); 0.86 (t, 3H, J= 7Hz). Anal. Calcd. for
C[err]H[err]CIN[err]O[err]==       (DMSO)[err]: C, 63.91; H, 6.48; N, 9.32.
Found: C, 63.78; H, 6.30; N, 9.14        PART D: Preparation of
5-Aminomethyl-2-butyl-l-[(2'-carboxybiphenyl-4-yl)methyl]-4-chloroimidazole
35
5-Aminomethyl-2-butyl-1-[(2'-carbomethoxybiphenyl-4-yl)methyl]-4-chloroimid
azole (1.64 g. 3.98 mmol,       1 eq). 0.5N KOH in methanol) (11.96 mL,
5.98 mmol, 1.5 eq), water (1.0 mL) and methanol (20 mL) were       mixed
and refluxed under N[err] overnight. The solution was then brought to
neutrality with 1N HCI and the       solvents removed in vacuo. The residue
was taken up in DMF and the salts filtered off. The DMF was then  40
removed in vacuo to yield 1.76g of a glass. NMR (200 MHz, DMSO-d[err])[err]
7.50 (d, 1H, J  7Hz); 7.40-7.18       (m, 5H); 6.92 (d, 2H, J= 8Hz); 8.50
(bm, 3H); 5.26 (s, 2H); 3.60 (s, 2H); 2.55 (t, 2H, J= 7Hz) 1.51 (t of t,
2H, J=  7,7Hz): 1.27 (t of q, 2H, J= 7,7Hz); 0.81 (t, 3H, J=7Hz).
PART    E:   Preparation    of
2-Butyl-1-(2'-carboxybiphenyl-4-yl)methyl]-4-chloro-5-(ethoxycar-
bonylaminomethyl)imidazole
2-Butyl-1-[(2'-carboxybiphenyl-4-yl)methyl]-4-chloro-5-(ethoxycarbonylamino
methyl)imidazole was pre-       pared from 5-aminomethyl-2-n-butyl-1
-[(2'-carboxybiphenyl-4-yl)methyl]-4-chloroimidazole using ethyl
chloroformate and the Schotten-Baumann procedure described in Example 209,
Part B; m.p. 144.0-147.0[err].  50  NMR  (200 MHz, DMSO-d[err]) [err] 12.74
(s, 1H); 7.73 (d, 1H, J=  7Hz); 7.63-7.27 (m, 5H); 7.03 (d, 2H, J= 10Hz);
5.27 (s, 2H): 4.60 (bd, 2H, J= 7Hz); 3.90 (q, 2H, J= 7Hz); 3.34 (s, 2H);
2.47 (t, 2H, J= 7Hz); 1.48 (t of t,       2H, J= 7,7Hz); 1,24 (t of g, 2H,
J= 7,7Hz); 1.06 (t, 3H, J = 7Hz); 0.78 (t, 3H, J = 7Hz). Anal. Calcd. for
C[err]H[err]ClN[err]O[err]-(H[err]O)[err]: C, 63.17; H, 6.06; N, 8.83.
Found: C, 63.30; H, 6.35; N, 8.44.           Examples 149-159 in Table 9
were prepared or could be prepared using the appropriate chloroformate  55
by the procedure described in Example 148, Parts D and E (the order of
which may be interchanged by       one skilled in the art) i.e., starting
with the amino ester from Part C, reacting it with a chloroformate under
Schotten-Baumann type conditions followed by hydrolyzing the ester if
necessary.                                                           113
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[err]      Ex.           No.  R[err]             R[err] R         R[err]
MP ([err]C)           149  n-butyl       Cl  C[err]H[err]
CO[err]H     198.0-200.0      150  n-butyl        Cl  CH[err]
CO[err]H     151.0-155.0           151  n-butyl           Cl
CH[err]CH[err]CH[err]          CO[err]H     115.5-117.0           152
n-butyl       Cl  CH[err](CH[err])[err]         CO[err]H     135.5-138.0
153  n-butyl       Cl  CH[err]CH[err]CH[err]CH[err]  CO[err]H
123.0-125.0     25      154  n-butyl      Cl  1-adamantyl   CO[err]H
170.0-172.0           155 n-propyl                  Cl  CH[err]
CO[err]H             l56  n-butyl       Cl  CH[err]
202.0-204.5                                                     [err]
157  n-butyl       Cl  (CH[err])[err]CH[err]
[err]                                                         [err] 40
158  n-propyl    Cl  CH[err]                                          [err]
159  n-propyl    H   CH[err]CH[err]           [err]         50   Example
160-164 in Table 10 were prepared or could be prepared from
2-n-butyl-1-[(2'-carbomethox-
ybiphenyl-4yl)methyl]-5-(hydroxymethyl)imidazole using the procedures in
Example 148.                                                114
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R[err] R                   R[err]  MP([err]C)          160  n-butyl
Cl  CH[err]               COOH       200-205           161  n-buty1
Cl   CH[err]CH[err]              COOH           162   n-butyl           Cl
CH[err]CH[err]CH[err]            COOH        166.5-169.5  25       163
n-butyl           Cl   CH[err]CH[err]CH[err]CH[err]   COOH          164
n-butyl            Cl   CH(CH[err])[err]            COOH    30  EXAMPLE 165
PART   A:  Preparation   of
2-n-Butyl-1-[2'-carbomethoxybiphenyl-4-yl)methyl]-4-chloro-5-(1-naph-
thylaminocarbonylaminomethyl)imidazole  35
5-Aminomethyl-2-butyl-1-[(2'-carbomethoxybiphenyl-4-yl)methyl]-4-chloroimid
azole (1.00 g, 2.4 mmol, 1     eq) and 1naphthyl isocyanate (0.35 ml., 2.4
mmol, 1 eq), were mixed and stirred In chloroform at room     temperature
for 3 days. The solvent was removed in vacuo and the residue was purified
by flash     chromatography over silica gel in 1:1 hexane/ethyl acetate to
yield 770 mg of a white glass. NMR (200     MHz, CDCl[err]) [err] 7.83 (d,
3H, J= 8Hz); 7.67 (d, 1H, J= 6Hz); 7.56-7.18 (m, 9H); 8.97 (d, 2H, J =
7Hz); 6.74 40  (s, 1H) 5.27 (s, 2H); 4,74 (s, 1H); 4.39 (d, 2H, J= 7Hz);
3.58 (s, 3H); 2.60 (t, 2H, J= 7Hz); 1.43-1.21 (m,       PART  B:
Preparation of
2-n-Butyl-1-[2'-carboxybiphenyl-4-yl)methyl]-4-chloro-5-(1-naphthylaminocar
-     bonylaminomethyl)imidazole         The title compound was prepared
from 2-n-butyl-1-[(2'-carbomethoxybiphenyl-4-yl)methyl]4-chloro-5-
(1-naphthylaminocarbonylaminomethyl)imidazole by the hydrolysis procedure
described in Example 148,     Part D. Work-up yield 380 mg of white
crystalline solid; m.p. 169-175[err]. NMR (200 MHz, DMSO-d[err]) [err]
8.45 (s, 1H); 8.05-7.03 (m, 15H); 6.97 (s, 1H); 5.34 (s, 2H); 4.30 (d, 2H,
J = 5Hz); 2.52 (t, 2H, J = 7Hz); 1.48 50  (t of t, 2H, J= 7,7Hz); 1.21 (t
of q, 2H, J= 7.7Hz;); 0.85 (t, 3H, J= 7Hz). Anal. Calcd. for
C[err]H[err]ClN[err]O[err]--            (H[err]O)[err]: C, 68.77; H, 5.60;
N, 9.70. Found: C, 68.88; H. 5.67; N. 9.70.        Examples 168-172 in
Table 11 were be prepared using the appropriate isocyanate by    the
procedure described in Example 165.  55
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[err]              Ex. No.  R[err]              R[err] R
R[err]     MP([err]C)             166  n-Bu               Cl CH[err]
CO[err]H    187-193              167   n-Bu              Cl CH[err]CH[err]
CO[err]H              168   n-Bu           Cl   CH[err]CH[err]CH[err]
CO H              169   n-Bu              Cl   CH[err]CH[err]CH[err]CH[err]
CO[err]H              170   n-Bu              Cl   CH(CH[err])[err]
CO H  30         171 n-Bu                 C1 [err]                 CO[err]H
163-166
[err]             172   n-Bu              Cl   1-adamantyl   [err]
Example 173 40     Preparation of
2-n-Butyl-4-chloro-5-methoxymethyl-1-[(2'-((tetrazol-5-yl)aminocarbonyl)bip
henyl-4-yl)methyl-
2-n-Butyl-1-[(2'-carboxybiphenyl-4-yl)methyl]-4-chloro-5-(methoxymethyl)imi
dazole (1.0 g) was first con- 4  verted to the corresponding acid chloride
and then coupled to 5-aminotetrazole by the procedure in     Example 78,
Part C to yield 0.87 g of a yellow glass. Flash chromatography in 100%
ethyl acetate over     silica gel yield 77.1 mg of a white solid; m.p.
169-173[err]. NMR (200 MHz, CDCl[err], DMSO-d[err]) [err] 12.0 (brs,
1H); 7.73-7.30 (m, 6H); 7.00 (d, 2H, J= 7Hz); 5.18 (s, 2H); 4.23 (s, 2H);
2.55 (t, 2H, J = 7Hz) 1.63 (t of t, 2H,     J= 7.7Hz); 1.31 (t of q. 2H, J=
7,71Hz); 0.84 (t, 3H, J= 7Hz). Anal. Calcd. for
C[err]H[err]ClN[err]O[err]-(H[err]O)[err]: C, 50  55.87; H, 5.88. Found: C,
56.01; H, 6.01.      Example 174      PART A: Preparation of
2-n-Butyl-4-chloro-1-[2'-(hydroxymethyl)biphenyl-4-yl)methyl]-5-(methoxymet
hyl)-
2-n-Butyl-1-[2'-carbomethoxybiphenyl-4-yl)methyl]4-chloro-5-(methoxymethyl)
imidazole (5.62 g, 13     mmol. 1 eq) was dissolved in THF (50 ml) and to
it was slowly added a 1 M lithium aluminum hydride
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solution in THF (39.5 mL, 39 mmol, 3 eq). The resultant mixture was
refluxed under N2 for 2 hours and 



worked up according to Fieser and Fieser, V.1, p. 584 (Steinhardt
procedure) to yield 4.68 g of a light      yellow oil which slowly
crystalized. NMR (200 MHz, CDCl[err]) [err] 7.57 (bd, 1H, J= 7Hz);
7.47-7.20 (m, 5H);      7.03 (d, 2H, J = 9Hz): 5.18 (s, 2H); 4.58 (s, 2H);
4.32 (s, 2H): 3.28 (s, 3H): 2.60 (t, 2H, J = 7Hz); 1.67 (t of t,      2H,
J= 7, 7Hz); 1.35 (t of q, 2H, J= 7,7Hz); :0.86 (t, 3H, J= 7Hz). Anal.
Calcd. for C[err]H[err]ClN[err]O[err]: C, 69.25;      H, 6.82; Cl, 8.89.
Found: C, 69;42; H, 6.87; Cl, 8.65.       PART B: Preparation of
2-n-Butyl-4-chloro-1-[(2'-(cyanomethyl)biphenyl-4-yl)methyl]-5-(methoxymeth
yl)-  10
2-n-Butyl-4-chloro-1-[(2'-(hydroxymethyl)biphenyl-4-yl)methyl-5-(methoxymet
hyl)imidazole (4.88 g) was      converted to the title cyanomethyl compound
by the procedure described in Example 1, Part B. Work up      yielded 5.20
g of a brown oil which was further reacted with purification. NMR (200 MHz,
CDCl[err]) [err] 7.54 (m,      1H); 7.40 (m, 2H); 7.28 (m, 3H); 7.08 (d,
2H, J = 10Hz); 5.23 (s, 2H); 4.33 (s, 2H); 3.63 (s, 2H); 3.30 (s, 3H); 15
2.60 (t, 2H, J = 7HZ); 1.70 (t of t, 2H, J= 7,7Hz); 1.37 (t of q, 2H, J =
7,7Hz); 0.90 (t, 3H, J = 7Hz). Mass       Calcd. for C[err]H[err]ClN[err]O:
407.1764. Found: 407.1778.        PART  C: Preparation of
2-n-Butyl-4-chloro-5-methoxymethyl-1-[(2'-((tetrazol-5-yl)methyl)biphenyl-4
-yl)-
2-n-Butyl-4-chloro-1-[(2'-(cyanomethyl)biphenyl-4-yl)methyl]-5-(methoxymeth
yl)imidazole (5.20 g) was      converted to the above tetrazole in 2 days
using the procedure of Example 90, Part C. Work-up and flash
chromatography over silica gel eluting with a gradient solvent system of
1:1 hexane/ethyl acetate to 1:1      ethyl aceate/isopropanol yielded 3.13
g of a light yellow solid; m.p. 149.0-152.5[err]. NMR (200 MHz, CDCl[err])
[err] 25  7.37-7.15 (m, 6H); 6.96 (d, 2H, J= 9Hz); 5.18 (s, 2H); 4.30 (s,
2H); 4.24 (s, 2H); 3.27 (s, 3H); 2.57 (t, 2H, J=      7Hz); 1.56 ft of t,
2H J= 7.7Hz); 1.28 (t of q, 2H, J = 7,7Hz); 0.77 (t, 3H, J = 7Hz). Anal.
Calcd. for      C[err]H[err]ClN[err]O: C. 63.97, H, 6.03; Cl, 7.86. Found:
C, 63.79; H, 6.04: Cl, 7.70.       Example 175 30      Preparation of
2-n-Buty1-[(2'-(carboxymethyl)biphenyl-4-yl)methyl]-4-chloro-5-(hydroxymeth
yl)-      imidazole-dicyclohexylamine salt
2-n-Butyl-4-chloro-1-[(2'-(cyanomethyl)blphenyl-4-yl)methyl]-5-(methoxymeth
yl)imidazole (2.60 g) and a      1:1 mixture of concentrated aqueous HCI
and glacial acetic acid (50 mL) were mixed together and then      reluxed
for 6 hours. The solvents were removed in vacuo and water (200 mL) was
added to the residue.      The pH was adjusted to 3 with concentrated
NH[err]OH and this aqueous mixture was extracted with ethyl      acetate (3
x 200 mL). The organic layer were combined, dried (MgSO[err]) and the
solvent removed in vacuo      to yield an oil. Subsequent flash
chromatography in 60:40 ethyl acetate/hexane to 100% isopropanol 40  yield
1.07 9 of glass. This product was  dissolved in acetone and
dicyclohexylamine was added (1 eq).      A gum precipitated which was
redissolved with more acetone (total of 75 mL) and heat. Upon cooling,
solid      precipitate was obtained (291 mg); m.p. 135.0-137.0. NMR shows
-OCH[err] to be missing. NMR (200 MHz,      CDCl[err]) [err] 7.43-7.13 (m,
6H): 6.95 (d, 2H, J=  8Hz); 5.20 (s, 2H) 4.46 (s, 2H); 3.45 (s, 2H); 2.76
(m, 2H); 2.60      (t, 2H, J= 7Hz); 2.00-1.03 (m, 24H); 0.87 (t, 3H, J=
7Hz). Mass Calcd. for C[err]H[err]ClNO[err]: 412.1554. Found: 45  412.1544.
Example 176       PART  A: Preparation of
2-n-Butyl-4-chloro-1-[(2'-(hydrazido)biphenyl-4-yl)methyl]-5-(methoxymethyl
)- 50  imidazole
2-n-Butyl-1-[(2'-carbomethoxybiphenyl-4-yl)methyl]-4-chloro-5-(methoxymethy
l)imidazole (2.00 g, 4.7      mmol. 1 eq), hydrazine (1.5 ml, 46.8 mmol, 10
eq) and methanol (30 mL) were mixed together and then      refluxed for 3
day after which 15 mL. more of hydrazine was added and the reaction
refluxed for another 65  day. More (1.5 mL) was again added and the
reaction was refluxed for an additional day. The      reaction was worked
up by first removing the hydrazine and methanol in vacuo, following by
taking up the      residue in ethyl acetate (200 mL) and washing it with
water (3 x 100 mL). The organic layer was dried      (MgSO[err]) and the
solvent removed in vacuo to yield 1.37 g of a white glass. NMR (CDCl[err],
200 MHz,) [err] 7.67-
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7.31 (m, 4H); 7.40 (d. 2H, J = 9Hz); 7.03 (d, 2H, J= 9Hz); 7.56 (bs, 1H);
5.17 (s, 2H); 4.27 (s, 2H); 3.25 (s,     3H); 2.57 (t, 2H, J= 7Hz); 1.70 (t
of t, 2H, 7,7Hz); 1.34 (t of q, 2H), J = 7,7Hz); 0.86 (t, 3H, J = 7Hz).
Anal.     Calcd. for C[err]H[err]ClN[err]O[err]: C, 64.7Q; H, 6.37; N,
13.12. Found: C, 64.47; H, 6.35; N, 12.85.      PART  B: Preparation  of
2-n-Butyl-4chloro-5-methoxymethyl-1-[4-(2-(trifluoromethylsulfonylhydrazido
)-     biphenyl-4-yl)methyl]imidazole          A solution of trific
anhydride (0.42 mL, 2.5 mmol, 1.5 eq) In methylene chloride (2 mL) was
slowly     dripped into a stirred solution at 78[err]C of
2-n-butyl-4-chloro-1-[(2'-(hydrazido)biphenyl-4-yl)methyl]-5- 10
(methoxythyl)imidole (0.71 g, 1.7 mmol, 1.0 eq) and triethylamine (0.35 mL,
2.5 mmol, 1.5 eq) in     methylene chloride (5 mL). The solution was
stirred at -78 [err] C for 1 hour and then allowed to warm to room
temperature. After 2 hours at room temperture, water (100 mL) was added,
the pH adjusted to 5 and the     aqueous layer extracted with ethyl acetate
(3 x 100 mL). The organic layers were dried (MgSO[err]), the     solvent
removed in vacuo, and the residue flash chromatographed over silica gel
beginning in 1:1 15  hexane/ethyl acetate and finishing in 100% ethyl
acetate to yield 380 mg of a light yellow glass. NMR (200      MHz,
CDCl[err]) [err] 7.82-7.15 (m, 8H); 6.94 (d, 2H, J = 8Hz); 5.13 (s, 2H);
4.25 (s, 2H); 3.17 (s, 3H); 2.53 (t, 2H,      J = 7Hz); 7.69 (t of t, 2H,
J= 7,7 Hz);  127 (t of q, 2H, J= 7,7Hz); 0.81 (t, 3H, J= 7Hz). Fast Atom
Bombardment Mass Spectrum Mass Calcd. for
C[err]H[err]ClF[err]N[err]O[err]S: 559.15. Found: 559.12.  20  Example 177
PART A: Preparation of 4'-Methylbiphenyl-2-carboxaldehyde          Methyl
4'-methylbiphenyl-2-carboxylate (20.00 g, 88 mmol, 1 eq) was dissolved in
dry toluene (250 25  mL) and cooled to -78[err]: Diisobutylalyminum hydride
(1.0 M In toluene, 220.0 mL, 220 mmol, 2.2 eq) was     then dripped in
slowly over 25 minutes keeping the temperature under -70 . When the
addition was     complete, the mixture was stirred at -78[err] for 15
minutes and then methanol (10 ml) was added cautiously.     When gas
evolution was complete the mixture was poured into a solution of Rochelle
salt (100 mL of     saturated solution plus 800 mL water). The mixture was
stirred or shaken until an extractable solution was 30  obtained. The
layers were separated and the aqueous layer extracted with ether (2 x 200
mL). The organic      layers were combined, dried (MgSO[err]) and the
solvent removed in vacuo to yield 16.7 g of a light yellow oil.      NMR
(200 MHz, COCl[err]) [err]  7.56-7.16 (m, 8H): 4.59 (s, 2H); 2.40 (s, 3H);
1.74 (s, 1H). This oil (16.7 g, 84      mmol, 1 eq) was subsequently oxided
by dissolving in methylene chloride (100 mL) and stirring with  manganese
dioxide (7.34 g, 84 mmol eq). After stirring for one day at room
temperature, more  35  manganese dioxide (14.68 g, 168 mmol, 2 eq) was
added. The next day, 14.68 g more of manganese     dioxide was again added.
After another day of stirring, the reaction was filtered through
Celite[err] and the     filtrate evaporated to an oil. The oil
chromatographed in 9:1 hexane/ethyl acetat over silica gel to yield
13.4 g of a light yellow opaque oil. The above oxidation can also be
performed using pyridinium     chlorochromate NMR (CDCl[err], 200 MHz)
[err] 9.98 (s, 1H); 8.01 (d, 1H, J = 7Hz); 7.64 (t, 1H, J = 7Hz); 7.53- 40
7.38  (m, 2H); 7.28=7.17 (m, 4H); 2.43 (s, 3H). Mass Calcd. for
C[err]H[err]O[err]: 196.0888. Found: 196.0881.       PART B: Preparation of
4'Methyl-2-(2-nitroethen-1-yl)biphenyl
4'-Methylbiphenyl-2-carboxaldehyde (13.21 g, 67.3 mmol (1.0 eq),
nitromethane (4.74 mL, 87.5 mmol, 45  1.3 eq).  ammonia acetate (2.07 g,
26.0 mmol, 0.4 eq) and glacial acetic acid (30 mL) were mixed and
refluxed for 2 days, at whigh time more nitromethane (4.74 mL) and ammonium
acetate (2.07 g) were added      and the reaction was refluxed for an
additional 5 hours. The reaction mixture was poured Into ice water (300
mL) and extracted with ethyl acetate (300 mL). The ethyl acetate layer was
washed with water (3 x 200 mL).      the organic layer dried (MgSO[err])
the removed in vacuo and the residue chromatographed in 1:1 hexane/toluene
to yield 11.22g of a light yellow oil which crystallized. The product was
recrystallized from      methylcyclohexane to yield 8.47 g of yellow
crystals; m.p. 64.0-65.0[err]. NMR (200 MHz, CDCl[err]) [err] 8.04 (d,
1H J = 13Hz); 7.69 (d, 1H, J= 9Hz) 7.56-7.37 (m, 4H); 7.50 (d, 1H, J= 13
Hz); 7.27 (d, 2H, J = 7Hz); 7.19      (d, 2H, J= 7Hz); 2.41 (s, 3H). Anal,
Calcd for C[err]H[err]NO[err]: C, 75.30; H, 5.48; N, 5.85. Found: C, 75.32;
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4'-methyl-2-(1,2,3-triazol-4-yl)biphenyl
4'-methyl-2-(2-nitroethen-1-yl)biphenyl (6.58 g, 27.5 mmol, 1 eq), sodium
azide (5.40 g, 82.3 mmol, 3      eq), and dimethylsulfoxide (minimum to
dissolve everything) were mixed together and stirred at room  5
temperature for 4.5 hours. Ethyl acetate (500 ml) was then added and the
organic phase washed with water      (3 x 400 ml). The organic layer was
dried (MgSO[err]) and the solvent removed in vacuo to yield 6.54 g of an
orange glass. Chromatography in 75:25 hexane/ethyl acetate yielded 2.87 g
of of a yellow glass. NMR (200      MHz. CDCl[err]) [err] 7.83 (m, 1 H);
7.51-7.32 (m, 3H); 7.18 (d, 2H, J = 8Hz); 7.13 (d, 2H, J = 8Hz); 7.03 (s,
1H);      2.38 (s, 3H). Mass Calcd. for C[err]H[err]N[err]:235.1110. Found:
235.1111.       PART D: Preparation of
4'-Methyl-2-(N-(triphenylmethyl)-1,2,3-triazol-4-l)biphenyl
4'-Methyl-2-(1,2,3-triazol-4-yl)biphenyl (2.61 g, 11 mmol, 1.0 eq),
triethylamine (1.69 mL, 12 mmol, 1      eq), tritylbromide (3.88 g, 12
mmol, 1 eq) and methylene chloride (30 mL) were mixed and stirred at 0[err]
C  15  and then allowed to warm to room temperature. After 1 hour, ethyl
acetate was added (200 mL) and the      organic phase was washed with water
(3 x 200 mL). The organic layer was dried (MgSO[err]) and the solvent
removed in vacuo to yield 5.15 g of a yellow solid. This product was
recrystallized from methylcyclohexane      to give 3.26 of off-white
crystals; m.p. 181.0-182.5[err]. NMR (200 MHz, CDCl[err]) [err] 8.18 (d,
1H, J= 7Hz); 7.50-7.16 (m, 12H); 7.05-6.89 (m, 10 Hz); 6.47 (s, 1H); 2.54
(s, 3H). Anal. Calcd. for C[err]H[err]N[err]: C, 85.50; H, 20 5.70; N,
8.80. Found: C, 86.60; H, 5.80; N, 8.94.        PART E: Preparation of
2-n-Butyl-4-chloro-5-hydroxymethyl-1-1[(2'-(N-(triphenylmethyl)-1
,2,3-triazol-4-yl)-       biphenyl-4-yl)methyl]imidazole   25
4'-Methyl-2-(N-(triphenylmethy)1,2,3-triazol-4-yl)biphenyl (3.14 g, 6.57
mmoles) was brominated in the      benzylic position by the procedure in
Example 85, Part B, using benzoylperoxide instead of AlBN as radical
initaitor. Filtration of succinimide and evaporation yielded 4.45 g of a
crude oil which was used as is. NMR      (200 MHz;, CDCl[err]) [err]
CH[err]Br, 4.41. This bromide (4.33 g, approx. 7.8 mmol, 1 eq) was
alkylated onto 2-n-      buytyl-4-chloro-5-(hydroxymethyl)imidazole by the
procedure described in Example 1, Part A. Flash  30  chromatography in
75:25 hexane/ethyl acetate over silica gel yielded a yellow solid (0.67 g)
which was       recrystallized from carbon tetrachloride to yield 447 mg of
white crystals; m.p. 173.0-176.5[err] . NMR (CDCl[err],       200 MHz)
[err] 8.03 (d, 1H, J= 9Hz); 7.51-7.14 (m, 14H); 6.98 (m, 6H); 6.88 (d, 2H,
J= 9Hz); 6.63 (s, 1H); 5.15       (s, 2H); 4.33 (s, 2H); 2.53 (t, 2H, J=
7Hz); 1.15 (t of t, 2H, J= 7,7Hz); 1.32 (t of q, 2H, J- 7,7Hz); 0.87 (t,
3H, J= 7Hz). Mass Cald. for C[err]H[err]ClN[err]O: 663.2765. Found:
663.2762.        PART F: Preparation of
2-n-Butyl-4-chloro-5-hydroxymethyl-1-[(2'-1
,2,3-triazol-4-yl)biphenyl-4-yl)methyl-       imidazole
2-n-Butyl-4-chloro-5-hydroxymethyl-1-[(2'-(N-(triphenylmethyl)triazol-4-yl)
biphenyl-4-yl)methyl]imidazole  40  (408 mg, 0.6 mmol, 1 eq), 1,4-dioxane
(5 mL), water (1 mL) and 4.0 N HCl in dioxane (0.46 ml, 1.8 mmol, 3
eq) were mixed and stirred at room temperature. After 2 hours, water was
added (200 mL), and the aqueous       layer extracted with ethyl acetate (3
x 200 mL). The organic layers were dried (MgSO[err]) and the solvent
removed in vacuo to yield 260 mg of an off-white glass. Flash
chromatography of the product in 100% ethyl       acetate over silica gel
yield 140 mg of a white glass. NMR (200 MHz, CDCl[err]) [err] 7.82 (m, 1
H); 7.50-7.25  45  (m, 3H); 7.17 (d, 2H, J= 9Hz); 6.98(d, 2H, J = 9H); 6.95
(s, 1 H); 5.23 (s, 2H); 4.52 (s, 2H); 2.58 (t, 2H, J=       7Hz): 1.63 (t
of t, 2H, J= 7.7Hz); 130 (t of q, 2H, J = 7,7Hz); 0.82 (t, 3H, J= 7Hz).
Mass Calcd. for       C[err]H[err]ClN[err]O: 421.1669. Found: 421.1670.
Examples 178 and 179        PART A: Preparation of Ethyl
3-(4-methylphenyl)-3-oxo-2-(allyl)propanoate            Ethyl
3-(4-methylphenyl)-3-oxopropanate (prepared as described In W. Wierenga and
H. I. Skulnick, J.       Org. Chem. (1978), 44, 310) (63.66 g, 309 mmol, 1
eq) was added to a freshly prepared sodium ethoxide  55  solution (Na, 7.43
g, 323 mmol, 105 eq: EtOH, 250 mL). The ethanol was removed in vacuo and
the       residue was dissolved in DMF. (250 ml). Allyl bromide (29.3 mL,
338 mmol, 1.1 eq) followed by sodium       iodide (4.56 g. 304 mmol, 1 eq)
were then added and the contents stirred overnight at room temperature.
The DMF was removed in vacuo, water (250 mL) was added and the aqueous
layer extracted with ethyl
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acetate (3 x 200 mL). The organic layers were dried (MgSO[err]) and the
solvent removed in vacuo to yield       74.21 g of an amber oil. NMR (200
MHz, CDCl[err]) [err] 7.81 (d, 2H, J = 10Hz); 7.30 (d, 2H, J = 10 Hz);
5.96-5.72       (m, 1H); 5.21-5.00 (m, 2H); 4.41 (t, 1H, J= 7Hz);  4.16 (q,
2H, J= 7Hz); 2.78 (t, 2H, J  7Hz); 2.42 (s, 3H);       1.18 (t, 3H, J=
7Hz). Anal. Calcd. for C[err]H[err]O[err]: C, 73.15; H, 7.37. Found: C,
73.10: H, 7.38.        PART B: Preparation of
3-Carboethoxy-4-(4-methylphenyl)-4-(oxo)butanal           Ethyl
3-(4-methylphenyl)-3-oxo-2-(allyl)propanoate (74.21 g, 301 mmol, 1.0 eq),
osmium tetroxide (100      mg, cat.), sodium metaperiodate (141.8 g, 863
mmol, 2.2 eq), ether (500 mL) and water (1 L) were mixed 10  and stirred at
room temperature. After 24 hours, an additional 110 mg of OsO[err] was
added and after another      24 hours. 200 mg more of OsO[err] was added
together with sodium metaperiodate (190 g, 888 mmol, 3.0 eq).      After 4
days, the layer were separated and the ether layer washed with aqueous
sodium bisulfite (1 x 500      mL) followed by brine (1 x 300 mL). The
ether layer was dried (MgSO[err]) and the solvent removed in vacuo      to
yield 64,99 q of a dark brown oil. This oil was flash chromatographed over
silica gel in 4:1 hexane/ethyl  15  acetate to yield 37.5 g of an amber
oil. NMR (200 MHg, CDCl[err]) [err] 9.79 (s, 1H); 7.93 (d, 2H, J = 9Hz);
7.27      (d. 2H, J= 9Hz); 4.87 (t, 1H, J= 7Hz); 4.13 (q, 2H, J= 7Hz);
3.37-3.08 (AB multiplet, 2H); 2.40 (s, 3H); 1.14      (t, 3H, J= 7Hz).
Anal. Calcd. for C[err]H[err]O[err]: C,67.73; H, 6.50. Found: C, 67.53; H,
.54.       PART C: Preparation of 3-Carboethoxy-2-(4-methylphenyl)furan  so
Ethyl 3-Carboethoxy-4-(4-methylphenyl)-4-(oxo)butanal (10.00 g),
trifluoroacetic anhydride (50 mL) and      trifluoroacetic acid (2 drops)
were mixed and stirred at 0[err] over ice and allowed to warm to room
temperature. After 3 hours, more trifluoroacetic anhydride (50 mL together
with trifluoroacetic acid (2 drops)      were added at room temperature.
The next day, the solvent was removed in vacuo and the residue  partitioned
between 1 N NaOH (200 mL) and ethyl acetate (200 mL). The layers were
separated and the      organic layer washed with 1 N NaOH (2 x 200 mL). The
organic layer was dried (MgSO[err]) and the solvent      removed in vacuo
to yield a brown oil (9.95 g) which was flash chromatographed in 99:1
hexane/ethyl      acetate to yield 2.57 g of an off-white solid; m.p.
79.0-80.5[err]. NMR (200 MHz, CDCl[err]) [err] 7.88 (d, 2H, J=      9Hz);
7.42 (d, 1H, J= 2Hz); 7.26 (d, 2H, J= 9Hz); 6.83 (d, 1H, J = 2Hz); 4.34 (q,
2H, J = 7Hz); 2.40 (s, 3H);  30  1.4 (t, 3H, J= 7Hz). Anal. Calcd for
C[err]H[err]O[err]: C, 73.03; H, 6.13. Found: C, 73.52; H, 6.30.       PART
D: Preparatiom of
2-n-Butyl-1[4-(3-carboxyfuran-2-yl)benzyl]-4-chloro-5-(hydroxymethyl)imidaz
ole      (isomer-A) and
2-n-butyl-1-[4-(3-carboxyfuran-2-yl)benyl]-5-chloro-4-(hydromethyl)imidazol
e (isomer B)   35   3-Carboethyl-2-(4-methylphenyl)furan was brominated,
alkylated, and saponified by the procedures      described in Example 85,
Parts B, C, and E.          Isomer A, the faster eluting isomer was
recrystallized from acetonitrile; m.p. 158.5-160.0[err]. NMR (200      MHz,
DMSO-d[err]) [err] 12.80 (bm, 1H); 7.92 (d, 2H, J= 9H); 7.82 (d, 1H, J=
2Hz); 7.17 (d, 2H, J = 9Hz); 6.84      (d. 1H, J= 2Hz); 5.30 (s, 2H), 5.30
(m, 1H); 4.34 (s, 2H); 2.47 (t, 2H, J = 7Hz); 1.47 (t of t, 2H, J = 7,7Hz);
40  1.24 (t of g, 2H, J= 7,7Mz); 0.74 (t, 3H, J = 7Hz). Anal. Calcd. for
C[err]H[err]ClN[err]O[err]: C, 61.78; H, 5.44; N,      9.12. Found: C,
61.66, H, 5.39, N, 9.09.          Isomer B was recystallized from
nitromethane/acetonitrile was recrystllized from nitromethane/acetonitrile;
m.p. 118.5-120.5 [err]. NMR (200 MHz, DMSO-      d)[err] 12.89 (bm, 1H);
7.92 (d, 2H, J= 9Hz); 7.82 (d, 1H, J = 2Hz); 7.13 (d, 2H, J = 9Hz); 8.83
(d, 1H, J=      2Hz); 5.23 (s, 2H); 4.93 (m, 1H) 4.29 (d, 2H, J = 7Hz);
2.57 (t, 2H, J = 7Hz); 1.53 (t of t, 2H, J = 7,7Hz); 45  1.27 (t of g, 2H,
J= 7.7Hz); 0.77 (t, 3H, J= 7Hz). Mass Calcd. for
C[err]H[err]ClN[err]O[err]: 388.1190. Found:        Example 180  50  PART
A: Preparation  of
1-[(2'-Carbomethoxybiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-(2-methoxyethox
-            To a solution of 7.50 ml of 1.6 M n-butyllithlum/hexane in 50
mL of tetrahydrofuran at 0 * was added      dropwise 1.50 mL of t-butanol.
To this solution was added 4.52 g of 1-[(2'-carbomethoxybiphenyl-4yl)- 55
methyl-2-butyl-4-chloro-5-hydroxymethylimidazole followed by 1.50 ml of
2-methoxyethoxymethyl chloride.      The resulting solution was stirred at
25[err] for 18 hours. The mixure was diluted with diethyl ether, washed
with water and brine, dried over anhydrous sodium sulfate, filtered and
concentrated. Column chromatog-      raphy afforded 3.50 g of
1-[(2'-carbonethoxybiphenyl-4-yl)methyl)-2-butyl-4-chloro-5-(2-methoxyethox
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[err] 7.83 (d, 1 H); 7.52 (t, 1 H); 7.40 (t, 1 H), 7.28 (m, 3H);      7.00
(d, 1H); 5.19 (s, 2H); 4.88 (s, 2H); 4.48 (s, 2H); 3.67 (m, 2H); 3.64 (s,
3H); 3.54 (m, 2H); 3.37 (s, 3H);      2.58 (t, 2H): 1.67 (quint., 2H); 1.34
(sext., 2H); 0.88 (t, 3H).  5  PART B:  Preparation of
1-[(2'-Carbomethoxybiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-(2-methoxyethox
ymethox-     tmethyl)imidazole           A  solution of 3.15 9 of
1-[(2'-carbomethoxybiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-(2-methoxyethox
-     ymethoxymethyl)imidazole and 2.77 g of potassium methanethlolate In
125 mL of dimethylformamide was 10  stirred at 125[err] for 4 hours. After
cooling the solvent was removed in vacuo, and the residue was dissolved 



in water. The resulting aqueous solution was washed with diethyl ether,
adjusted to pH 3 employing 10%     hydrochloric acid, and extracted with
methylene chloride. The combined organic layers were washed with     brine
dried over anhydrous sodium sulfate, filtered, and concentrated. The crude
product was recrystallized     from chlorobutane to affored 2.45  g of 1
-[(2'-carboxybiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-(2-methox- 15
yethoxymethoxymethyl)imidazole. NMR (200 MHz, CDCl[err]) [err] 7.95 (d, 1
H); 7.57 (t, 1H); 7.46 (t, 1 H); 7.38 (m,      3H): 7.05 (d, 2H); 5.22 (s,
2H); 4.64 (s, 2H); 4.48 (s, 2H); 3.58 (m, 4H); 3.40 (s, 3H); 2.54 (t, 2H);
1.80 (quint.,      2H); 1.32 (sext., 2H); 0.84 (t, 3H).       PART C:
Preparation of
1-[)2'-Methoxyaminocarbonykbiohenyl-4-yl)methyl]2-butyl-4-chloro-5-(2-metho
x-            A solution of 0.24 ml of oxatyl chloride in 5 mL of
chloroform was added dropwise to a solution of 1 mL     of dimethlformamide
in 4 ml of chloroform at -20[err] . After this solution had been stirred at
-20 [err] for 20     minutes 0.28 mL of N-methylmorpholine was added
followed by 1.21 g of 1-[(2'-carboxybiphenyl-4-yl)- 25s
methy[-2-butyl-4-chlorol-5-(2-methoxyethoxymethoxymetyl)imidazole. After
another 20 minutes at -20[err],     0.55 ml of N-methylmorpholine and 1.35
mL of methoxylamine were added to the mixture. The reaction     mixture was
warmed slowly to 25[err], stirred at 25 [err] for 4 hours, and finally
refluxed for 40 hours. After     cooling the mixture was diluted with ethyl
acetate. The resulting solution was washed with 10% hydrochloric     acid
water 10% sodium bicarbonate solution and brine. Finally the solution was
dried over anhydrous 30  solution sulfate filtered, and concentrated in
vacuo. Column chromatography (elution: methanol/chloroform)     furnished
0.21 g of
1-[(2'-methoxyaminocarbonylbiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-(2-meth
oxyethox-     ymethoxymathyl)imidazole NMR (200 MHz, CDCl[err]) [err] 7.85
(s, 1H); 7.63 (d, 1H); 7.53-7.33 (m, 5H); 7.05 (d,     2H); 5.20 (s, 2H);
4.67 (s, 2H); 4.47 (s, 2H); 3.63 (m, 6H); 3.55 (m, 2H); 3.36 (s, 3H); 2.56
(t, 2H); 1.67 (m,     2H); 1.32 (m, 2H); 0.87 (t, 3H)      PART D:
Preparation of
1-[(2'-Methoxyaminocarbonylbiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-hydrox-
A solution of 0.20 9 of
1-((2'-methoxyaminocarbonylbiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-(2-meth
ox- 40 yethoxtymethoxymethyl)imidazole in in 60 ml of 1.5 M aqueous
tetrafluoroboric acid/acetonitrile was stirred for     20 housr at 25[err].
The reaction mixture was poured into dilute sodium bicarbonate solution,
and the resulting     mixture was extracted with diethyl ether. The
combined organic phases were washed with brine, dried over     anhydrous
sodium sulfate, filtrated and concentrated. Column chromatography
(elution: metha-     nol/chloroform) provide  0.11 g of
1-[(2'-methoxyaminocarbonylbiphenyl-4-yl)methyl]-2-butyl-4-chloro-5- 45
hydroxymethyllimidazole. NMR (200 MHz, CDCl[err]) [err] 11.31 (br s, 1H);
7.48 (m, 1H); 7.41-7.33 (m, 5H); 7.09     (d, 2H); 5.27 (br s, 3H); 4.32
(d, 2H); 3.44 (s, 3H); 2.49 (t, 2H); 1.48 (quint., 2H); 1.25 (sext., 2H);
0.80 (t, 3H).
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The following compounds were prepared according to the procedures described
In the above example.
NMR  (200 MHz.  DMSO-d[err])    5                      Example  181
6 11.29  (br  s,  1H).                    [err]
7.48  (m,  1H).  7.33  (m,
10H), 7.09  (d,  2H),
5.27  (d,  2H),  4.67  (s,                                      2H), 4.31
(s, 2H), 2.47  15                                                       (t,
2H),  1.46  (quint.,
2H),  1.21  (sext.,  2H),
0.76 (t, 3H).   20
6 10.81 (br s, 1H),
9.02  (br s,  1H),  7.55-
7.35  (m, 6H),  7.11  (d,
2H),  5.28  (br s,  3H),                                    4.34  (d,  2H),
2.50  (t, 30                                                         2H),
1.49  (quint.,  2H),                                          1.25  (sext.,
2H), 0.78                                                            (t,
3H).  35       Example 183       PART A: Preparatiob of
1-[(2'-Aminobiphenyl-4-yl)
methyl]-2-butyl-4-chloro-5-hydroxymethylimidazole          This compound
was prepared according to the procedure described in Example 141, Part A.
From 3.30      g of
4'-[(2'-nitrobiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-hydroxymethylimidazol
e, 1.60 g of Iron powder, 3.20      ml of acetic acid, and 160 mL of
methanol there was obtained 2.05 g of 1-[(2'-aminobiphenyl-4-yl)methyl]-2-
butyl-4-chloro-5-hydroxymethylimidazole, NMR (200 MHz, CDCl[err]) [err]
7.45 (d, 2H); 7.23-7.08 (m, 4H); 6.89-  45  6.77 (m, 2H), 5.27 (s, 2H);
4.55 (br s, 2H); 2.82 (t, 2H); 1.69 (quint., 2H); 1.37 (sext., 2H); 0.88
(t, 3H).       PART B: Preparation of
1-[(2'-Aminobiphenyl-4-yl)methyl]-2-butyl-4-chloro-5(2-methoxyethoxymethox-
50  This compound was prepared according to the prooedure described in
Example 180, Part A. From 2.03      g of
1-[(2'aminobiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-hydroxymethylimidazole,
3.75 mL of 1.6 M n-      butyllithium/hexane, 0.75 ml of t-butanol, 0.75 ml
of 2-methoxyethoxymethyl chloride, and 25 mL of      tetrahydrofuran there
was obtained 0.84 g of
1-[(2'-aminobiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-(2-methox-
yethoxymethyl)imidazole. NMR (200 MHz, CDCl[err]) [err] 7.42 (d, 2H);
7.19-7.03 (m, 4H); 6.86 (m, 2H);  55  5.20 (s, 2H); 4.69 (m, 2H); 4.49 (m,
2H); 3.67 (m, 2H), 3.54 (m, 2H); 3.37 (s, 3H); 2.59 (t, 2H); 1.67 (quint.,
2H); 1.34 (sext., 2H); 0.87 (t, 3H).
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PART C: Preparation of 1-[
2'-Trifluoroacetamidobiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-(2-methoxyeth
ox-      ymethoxymethyl)imidazole          To a solution of 0.84 g of
1-[(2'-aminobiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-(2-methoxyethoxymethox
- 5  ymethyl)imidazole, 0.23 g of 4-dimethylaminopyridine, 1.28 mL of
triethylamine, and 10 mL of     tetrahydrofuran at 25 [err] was added
dropwise 1.30 mL of trifluoroacetic anhydride. The reaction mixture was
stirred at 25[err] for 4 hours and then was poured into water. The
resulting solution was adjusted to pH 4 using     10% hydrochloric acdi and
extracted with diethyl ether. The combined organic phases were washed with
water and brine, dried over anhydrous sodium sulfate, filtered, and
concentrated in vacuo. Column 10  chromatography afforded 0.96 g of
1-[(2'-trifluoroacetamidobiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-(2-
mathoxyethxymethoxymethyl)-imidazole. NMR (200 MHz, CDCl[err]) [err] 8.22
(d, 1H); 7.89 (br s, 1H); 7.44 (m,     1H); 7.36-7.29 (m, 4H); 7.12 (d,
2H); 5.23 (s, 2H); 4.68 (s, 2H); 4.49 (s, 2H); 3.65 (m, 2H); 3.54 (m, 2H);
3.37     (s, 3H); 2.56 (t, 2H); 1.67 (quint., 2H); 1.34 (sext., 2H); 0.87
(t, 3H).  16  PART   D:  Preparation  of
1-[(2'-Trifluoroacetamidobiphenyl-4-yl)methyl]2-butyl-4-chloro-5-hydrox-
ymethylimidazole          This compound was prepared according to the
procedure described in Example 180, Part D. From 0.98     g of
1-[(2'-trifluoroacetamidobiphenyl-4-yl)methyl-2-butyl-4-chloro-5-(2-methoxy
ethoxymethoxymethyl)- 20  imidazale there  was obtained 0.35 g of
1-[(2'-trifluoroacetamidobiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-
hydroxymethylimidazole. NMR (200 MHz, CDCl[err]) [err] 8.24 (d, 1 H); 7.89
(br s, 1 H); 7.46 (m, 1H); 7.32 (m, 4H);      7.15 (d, 2H); 5.30 (s, 2H);
4.55 (d, 2H); 2.60 (t, 2H); 1.67 (br t, 1H), 1.70 (quint., 2H); 1.36
(sext., 2H); 0.88 (t,   25  Example 184       PART A: Preparation of
2-(4-Methylphenoxy)benzoic acid          To a solution of 5.95 g of
p-cresol and 7.83 g of 2-chlorobenzoic in 50 mL of dimethylformamide at 25
30  was added in portions. 14.50 g of anhydrous potassium carbonate. The
resulting mixture was heated to     80[err], and 0.10 g of copper(I) iodine
was added. The reaction mixture then was refluxed for 16 hours. While
still hot the mixture was poured onto water-ice. The resulting suspension
was filtered, and the filtrate was     adjusted to pH 3.0 using aqueous
hydrochloric acid. The precipitate was recovered by filtration. The crude
solid was dissolved in an aqueous sodium hydroxide solution. This solution
was acidified to pH 6.0 using     hydrochloric acid, filtered and then
acidified to pH 3.0. Filtration provided 5.67 g of 2-(4-methylphenoxyl)-
benzoic acid which was employed in the following reaction without further
purification. NMR (200 MHz,     CDCl[err]): [err] 8.15 (d of d, 1H); 7.42
(d of d of d, 1H); 7.23-7.12 (m, 3H); 6.97 (d, 2H); 6.80 (d, 1H); 2.37 (s,
3H).      PART B: Preparation of Methyl 2-(4-methylphenoxy)benzoate
A solution of 37.70 g of 2-(4-methylphenoxy)benzoic acid was 12.0 mL of
concentrated sulfuric acid in     500 mL of methanol was refluxed for 14
hours. After cooling, the reaction mixture was concentrated in     vacuo
and the residue was added to a mixture of methylene chloride and water. The
organic phase was     separated washed with saturated sodium bicarbonate
solution and brine, dried over anhydrous sodium 45  sulfate, filtered and
concentrated. The crude product was kugelrohr distilled (120-135 [err]
/0.025 torr) to furnish     35.08 g of methyl 2-(4-methylphenoxyl)benzoate,
m.p. 31-3[err] . NMR (200 MHz, CDCl[err]) [err] 7.87 (d of d, 1 H);
7.39 (t of d, 1H); 7.11 (m, 3H); 6.88 (m, 3H); 3.81 (s, 3H); 2.30 (s, 3H).
PART C: Preparation of Methyl 2-(4-bromomethylphenoxy)benzoate          A
solution of 35.08 g of methyl 2-(4-methylphenoxy)benzoate, 25.7 g of
N-bromosuccinimide, 0.57 g of     azobisisobutyronitrile and 1200 mL of
carbon tetrachloride was refluxed for 3 hours. After cooling to room
temperature the resulting suspension was filtered and then concentrated in
vacuo to provide 4.51 g of crude     methyl
2-(4-bromomethylphenoxy)benzoate which was used In a subsequent reaction
without further 55  purification; NMR (200 MHz, CDCl[err]): [err] 7.92 (d
of d, 1H); 7.45 (t of d, 1H); 7.16 (m, 3H); 6.90 (m, 3H); 4.49
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PART D: Preparation of
2-Butyl-4-chloro-1-[4(2-carbomethoxyphenoxy)benzyl]-5-hydroxymethylimidazol
e          To a suspension of 7.51 g of sodium methoxide in 100 mL of
dimethylformamide at 25 was added a     solution of 26.50 g
2-butyl-4(5)-chloro-5(4)-hydroxymethylimidazole in 100 mL of DMF. The
resulting 5  mixture was stirred at 25[err]  for 0.25 hours; to this
mixture was added dropwise a solution of 45.1 g of methyl
2-(4-bromomethylphenoxy)benzoate in 100 mL of DMF. Finally, the reaction
mixture was stirred at 40 for 4     hours. After cooling to 25[err], the
solvent was removed in vacuo. The residue was dissolved in ethyl acetate,
and this solution was washed with water and brine, dried over anhydrous
sodium sulfate, filtered, and     concentrated. Column chromatograohy on
silica gel (elution:10-25% ethyl acetate/benzene) afforded 7.80 g 10 of
2-butyl-4-chloro-1-[4-(2-carbomethoxyphenoxy)benzyl]-5-hydroxymethylimidazo
le.  NMR  (200  MHz,     CDCl[err]) [err] 7.92 (d, 1H); 7.49 (t, 1H); 7.21
(t, 1H); 5.93 (m, 5H); 5.21 (s, 2H); 4.48 (s, 2H); 3.79 (s, 3H); 2.56 (t,
2H); 1.65 (quint, 2H); 1.34 (sext., 2H); 0.88 (t, 3H).      PART E:
Preparation of
2-Butyl-4-chloro-1-[4-(2-carboxyphenoxy)benzyl]-5-hydroxymethylimidazole 15
A solution of 7.79 g of
1-[4-(2-carbomethoxyphenoxy)benzyl]-2-butyl-4-chloro-5-hydroxymethyl im-
idazole in 250 mL of ethanol and 135 mL of 10% aqueous sodium hydroxide was
refluxed for 5 hours. After     cooling the reaction mixture was filtered,
and the solvent was removed in vacuo. The residue was dissolved  in water
and the solution was acidified to pH 3.5 using hydrochloric acid. The
precipitated solid was 20  recovered by filtration and recrystallized from
acetone to furnish 6.52 g of 2-butyl-4-chloro-1-[4-(2-
carboxyphenoxy)benzyl)-5-hydroxymethylimidazole, m.p. 178-l80[err] NMR (200
MHz, DMSO) [err] 7.79 (d, 1H);     7.53 (t, 1H); 7.23 (t, 1H); 7.07 (d,
2H); 6.94 (d, 1H); 6.87 (d, 2H); 5.18 (s, 2H); 4.32 (s, 2H); 2.47 (t, 2H);
1.46     (quint., 2H); 1.23 (sext., 2H); 0.78 (t, 3H).
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have been or could be prepared by the above procedures.
Table 17             
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1-(4-Benzyloxybenzyl)-2-butyl-4chloro-5-hydroxymethylimidazole  5     To a
suspension of 1.43 g of sodium methoxide in 20 mL of dimethylformamide at
25 was added a     solution of 5.00 g of
2-butyl-4(5)-chloro-5(4)-hydroxymethylimidazole in 15 mL of
dimethylformamide (DMF).     The resulting mixture was stirred at 25 [err]
for 0.25 hours, and then to this mixture was added dropwise a     solution
of 4-benzyloxybenzyl chloride in 15 mL of DMF. Finally, the reaction
mixture was stirred at 40[err],     the solvent was removed in vacuo. The
residue was dissolved in ethyl acetate, and this solution was 10  washed
with water and brine, dried over anhydrous sodium sulfate, filtered, and
concentrated. Column     chromatography on silica gel (elution: 10-25%
ethyl acetate/benzene) afforded 3.27 g of 1-(4-benzyloxyben-
zyl)-2-butyl-4-chloro-5-hydroxymethylindazole; m.p. 115-116[err]; NMR (200
MHz, CDCl[err]): [err] 7.39 (m, 5H);     6.94 (s, 4H); 5.15 (s, 2H); 5.04
(s, 2H); 4.47 (bs, 2H); 2.56 (t, 2H); 2.07 (bs, 1H); 1.63 (quint., 2H);
1.32 (sext.,  15      PART B: Prepration of
1-(4-Hydroxybenzyl)2-butyl-4-chloro-5-hydroxymethylimidazole          A
mixture of 0.50 g of
1-(4-benzyloxybenzyl)-2-butyl-4-chloro-5-hydroxymethylimidazole, 0.50 g of
10%  palladium/carbon and 40 mL of tetrahydrofuran was stirred at room
temperature under hydrogen gas (1  20  atom.) for 6 hours. The mixture was
filtered through Celite[err] under nitrogen, and the resulting solution was
concentrated in vacuo. The cude product was extracted with hot chloroform.
After cooling, the chloroform    mixture was concentrated in vacuo, and the
resulting solid was washed with hexane to afford 0.16 g of 1-(4-
hydroxybenzyl)-2-butyl-4-chloro-5-hydroxymethylimidazole; NMR (200 MHz,
DMSO-d[err]): [err] 9.43 (s, 1 H); 6.81    (A[err]B[err] 4H); 5.21 (t, 1H);
5.10 (s, 2H); 4.33 (d, 2H); 2.47 (t, 2H); 1.44 (quint 2H); 1.23 (sext.,
2H); 0.79 (t, 3H).     PART C: Preparation of
1-[4-(2-Cyanobenzyloxy)benzyl]-2-butyl-4-chloro-5-hydroxymethylimidazole
To a solution of 1.00 g of
1-(4-hydroxybenzyl)-2-butyl-4-chloro-5-hydroxymethylimidazole in 15 mL of
DMF at 25[err] was added 0.185 g of sodium  methylate, and the resulting
mixture was stirred at 25 [err] for 0.25 30  hours. To this mixture was
then added a solution of 0.80 g of a-bromo-o-tolunitrile in 5 mL of DMF.
The     reaction mixture was stirred at 25[err] for 16 hours. The solvent
was removed in vacuo, and the residue     dissolved in ethyl acetate. This
solution was washed with water and brine, dried over anhydrous sodium
sulfate, filtered, and concentrated in vacuo. Column chromatography on
silica gel (elution: 10-25% ethyl     cetate/hexane)  provided  0.76 g  of
1-[4-(2-cyanobenzyloxy)benzyl]-2-butyl-4-chloro-5-hydrox-  35
ymethylimidazole; NMR (200 MHz, CDCl[err]): [err] 7.73-7.59 (m, 3H); 7.44
(m, 1H); 6.96 (s, 4H); 5.23 (s, 2H); 5.14     (s, 2H); 4.50 (d, 2H); 2.57
(t, 2H); 1.66(quint., 2H); 1.33 (sext., 2H); 0.87 (t, 3H).      PART  D:
1-[4-(2-Cyanobenzyloxy)benzyl]-2-butyl-4-chloro-5-cyanomethylimidazole  40
To a solution of 0.76 g of
1-[4-(2-cyanobenzyloxy)benzyl]-2-butyl-4-chloro-5-hydroxymethylimidazole in
20 mL of chloroform at 25[err] was added dropwise 0.95 mL of thionyl
chloride and the mixture was stirred at     25[err] for 2 hours. The
solvent was removed in vacuo. The residue was dissolved in 20 mL of
toluene, and     then the toluene was removed In vacuo. Finally, the
residue was dissolved in 10 mL of dimethyl sulfoxide,     and the resulting
solution was added a solution of 0.71 g of sodium cyanide In 10 mL of
dimethylsulfox- 45  ide. The mixture was stirred at 25[err] for 1 hour and
then poured Into water. This emulsion was extracted with     ethyl acetate;
and the combined organic phases were washed with water and brine, dried
over anhydrous     sodium sulfate, filtered, and concentrated. Column
chromatography on silica gel (elution 0-25% ethyl
acetate/benzene) afforded 0.67 g    of
1-[4-(2-cyanobenzyloxy)benzyl]-2-butyl-4-chloro-5-
cyanomethylimidazole; NMR (200 MHz, CDCl[err]): [err] 7.79-7.60 (m, 3H);
7.47 (m, 1H); 7.00 (s, 4H); 5.24 (s, 2H); 50  5.14 (s, 2H): 3.46 (s, 2H):
2.66 (t, 2H); 1.71 (quint., 2H); 1.40 (sext., 2H); 0.92 (t, 3H).      PART
E: 1-[4-(2-Carboxybenzyloxy)benzyl]2-butyl-4chloroimidazole-5-acetic acid
A solution of 0.65 g of
1-[4-(2'cyanbenzyloxy)benzyl]-2-butyl-4-chloro-5-cyanomethylimidazole in 20
55  ml. of ethylene glycol and 10 mL of 10% aqueous sodium hydroxide was
refluxed for 14 hours. After     cooling, the reaction mixture was
filtered, and the solvent was removed in vacuo. The residue was dissolved
in water, and the solution was acidified to pH 3.5 using hydrochloric acid.
The precipitated solid was     recovered by filtration and recrystallized
from aqueous ethanol to furnish 0.21 g of 1-[4-(2-carboxyben-
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zyloxy)benzyl]-2-butyl-4-chloroimidzole-5-acetic acid, m.p. 170-172 ; NMR
(200 MHz, DMSO-d[err]): [err] 12.9      (bs, 2H); 7.94 (d, 1H); 7.61 (d,
1H); 7.60 (t, 1H); 7.46 (t, 1H); 6.99 (s, 4H); 5.45 (s, 2H); 5.11 (s, 2H);
3.49 (s,      2H); 2.52 (t, 2H); 1.48 (quint., 2H); 1.24 (sext., 2H); 0.82
(t, 3H).         PART A: Preparation of
1-(4-Hydrobenzyl)-2-butyl-5-hydroxymethylimidazole            A mixture of
1.00 g of 10% palladium/carbon and 1.00 g of
1-(4-benzyloxybenzyl)-2-butyl-4-chloro-5-  10  hydroxymethyl imidazole in
20 ml of methanol was stirred at 25[err] for five minutes. Hydrogen gas was
bubbled into the solution, and the mixture was stirred under hydrogen gas
(1 atm.) at 25 [err] for 2 hours. The      mixture was filtered, and the
resulting solution concentrated in vacuo to furnish 0.75 g of
1-(4-hydroxyben-      zyl)-2-butyl-5-hydroxymethylimidazole; NMR (200 MHz,
DMSO-d[err]): [err] 9.75 (bs, 1H); 7.55 (s, 1H); 6.91 (A[err]B[err],
4H); 5.80 (bs, 1H); 5.35 (s, 2H); 4.45 (s, 2H); 2.88 (t, 2H); 1.44 (quint,
2H); 1.21 (sext., 2H); 0.80 (t, 3H).       PART B: Preparation of
1-[4-(2-Carboxybenzyloxy)benzyl]-2-butyl-5-hydroxymethylimidazole
The title compound was prepared from
1-(4-hydroxybenzyl)-2-butyl-5-hydroxymethylimidazole using the
alkylation and hydrolysis procedures described in Example 192, Parts C and
E, m.p. 115-116[err]; NMR (200  20  MHz, DMSO-d[err]): [err] 7.92 (d, 1H);
7.59 (m, 2H); 7.43 (m, 1H); 6.95 (A[err]B[err], 4H); 6.74 (s, 1H); 5.40 (s,
2H); 5.11      (s, 2H); 4.31 (s, 2H); 2.48 (t, 2H); 1.47 (quint., 2H); 1.23
(sext., 2H); 0.77 (t, 3H).       Example 194   25  PART A:  Preparation of
1-[4-(2-Cyanobenzyloxy)benzyl]-2-butyl-4-chloro-5-methoxymethylimidazole
To a solution of 0.29 g of
1-[4-(2-cyanobenzyloxy)benzyl]-2-butyl-4-chloro-5-hydroxymethylimidazole in
8.0 mL of dimethyl sulfoxide at 25[err]  was added 0.93 g of potassium
t-butoxide followed by 0.060 mL of      methyl iodide. The reactiob mixture
was stirred at 25[err] for 2.5 hours and then was poured into water. The 30
aqueous emuision with ethyl acetate; the organic phases were combined and
washed with      water and brine, dried over anhydrous sodium sulfate,
filtered, and concentrated in vacuo. Column      chromatography on silica
gel (elution: 5.25% ethyl acetate/benzene) furnished 0.17 g of
1-[4-(2-cyanoben-      zyloxy)benzyl]-2-butyl
-4-chloro-5-methoxymethylimidazole; NMR (200 MHz, CDCl[err]): [err]
7.72-7.57 (m, 3H); 7.43 (m, 1H); 6.94 (s, 4H); 5.22 (s, 2H); 5.04 (s, 2H);
4.27 (s, 2H); 3.28 (s, 3H); 2.56 (t, 2H); 1.65 (quint., 2H);    1.33
(sext., 2H); 0.88 (t, 3H).       PART B: Preparation of
1-[4-(2-Carboxybenzyloxy)benzyl]-2-butyl-4-chloro-5-methoxymethylimidazole
The title compound was  preapred from
1-(4-2-cyanobenzyloxy)benzyl]-2-butyl-4-chloro-5-methox- 40
ymethylimidazole via the hydrolysis procedure described in Example 192,
Part E; NMR (200 MHz, DMSO-      ds); [err] 7.91 (d, 1H); 7.57 (m, 2H);
7.42 (m, 1H); 6.97 (A[err]B[err], 4H); 5.41 (s, 2H); 5.09 (s, 2H); 4.27 (3,
2H); 3.17      (s, 3H); 2.49 (t, 2H); 1.44 (quint, 2H); 1.21 (sext., 2H);
0.79 (t, 3H).          The compounds shown in Table 13 where X = -OCH[err]-
were prepared or could be prepared employing      the above procedures of
Examples 192-194 and procedures previously described. 45
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a   NMR (200 MHz, DMSO-d[err]): [err]  6 7.91  (d, 1H):
7.58 (m, 2H); 7.42 (m, 1H); 6.98 (A[err]B[err],
4H): 5.42 (s, 2H); 5.15 (s, 2H); 4.32 (s,                         2H);
2.48  (t, 2H);  1.44  (quint., 2H); 1.23                         (sext.,
2H): 0.79 (t, 3H).                    b    NMR  (200 MHz, CDCl[rr]): [err]
8.13  (d,  1H):                         7.75  (d,  1H): 7.58  (t, 1H);
7.39  (t, 1H);                         6.88   (A[err]B[err], 4H):  5.51
(s, 2H);  5.04  (s,                         2H): 4.95  (s, 2H); 2.60  (t,
2H); 1.83  (s, 15                   3H): 1.65  (quint., 2H);  1.32  (sext..
2H);                         0.85 (t, 3H).   20  Example 202       PART A:
Methyl 2-[4-(Bromomethyl)benzoyl]benzoate          Methyl 2-toluylbenzoate
(CA reg. # 6424-25-5: available by simple esterification of commercially 25
availble 2-toluylbenzoic acid) (10.00 g, 39.3 mmol, 1 eq),
N-bromosuccinimide (7.00 g, 39.3 mmol, 1 eq), 



benzoyl paroxide (1.0 g) and 100 mL carbon tetrachloride were mixed and
refluxed overnight (peroxide      added last). The mixture was filtered and
250 ml of a 100 g/l aqueous solution of sodium bisulfite solution      was
added. The layers were separated and the organic layer was dried
(MgSO[err]) and concentrated. The      brown solid residue was
recrystallized from ether/hexane to give 6.47 g of product; m.p.
88.2-91.5[err]. NMR      (200 MHz, CDCl[err]) [err] 8.07 (d, 1H, J= 7Hz);
7.82-7.07 (m, 7H); 4.50 (s, 2H): 3.67 (s, 3H). Anal. Calcd. for
C[err]H[err]O[err]Br: C< 57.68; H, 3.93; Br, 23.98,. Found: C, 57.84; H,
4.04; Br 23.99. Mass Calcd. for C[err]H[err]O[err]Br:      332.0048. Found:
332.0033.       PART B: Preparation of
2-Butyl-1-[4-(2-carbomethoxybenzoyl)benzyl]-4-chloro-5-hydroxymethylimidazo
le          To a solution of 2-butyl-4-chloro-5-(hydroxymethyl)imidazole
(11.12 g, 54 mmol, 1 eq) in 200 mL     methanol was added dropwise a
freshly prepared sodium methoxide solution (1.36 g Na, 59 mmol, 1.1 eq in
50 mL MeOH). After stirring for 0.5 hours, the methanol was removed in
vacuo and the resultant glass was     dissolved in 200 mL DMF. To this
mixture was added a solution of methyl 2-[4-(bromomethyl)benzoyl]- 40
benzoate (18.00 g, 59 mmol, 1.1 eg) in DMF and the entire contents was
stirred overnight under N2 at room     temperature. The solvent was then
removed in vacuo and the residue dissolved in 500 mL ethyl acetate and
500 mL H[err]O. The layers were separated and aqueous layer was extracted
twice with 500 mL portions of     ethyl acetate. The organic layers were
dried and concentrated and the crude product flash chromatog-     raphed to
separate the two regioisomers in 60:40 hexane/ethyl acetate over silica
gel. The faster moving 45   isomer was isolated to yield 14,72 g of a
glassy solid. NMR (200 MHz, CDCl[err]) [err] 8.03 (d, 1H, J = 7Hz); 7.67
(m, 4H); 7.38 (d, 1H, J= 7Hz); 7.05 (d, 2H, J = 7Hz); 5.28 (s, 2H); 4.43
(s, 2H); 3.63 (s, 3H); 2.53 (t, 2H, J =     7Hz); 1.60 (t of t, 2H, J =
7,7Hz); 1.30 (t of q, 2H, J = 7,7Hz); 0.87 (t, 3H, J = 7Hz). Mass Calcd.
for     C[err]H[err]ClN[err]N[err]O[err][err]S: Found: 588.1285.  50  PART
C:
2-Butyl-1-[4-(4-(2-Carboxybenzoyl)benzyl]-4-chloro-5-(hydroxymethyl)imidazo
le
2-Butyl-1-[4-(2-carbomethoxybenzoyl)benzyl]-4-chloro-5-hydroxymethylimidazo
le (500 mg, 1.13 mmol, 1     eq). 0.5 N KOH in methanol (2.27 mL, 1.14
mmol, 1 eq), and 0.5 mL of H[err]O were mixed and stirred. After 6
jours water (50 ml.) waa added and the pH was lowered to 3-5 with conc.
HCl. The aqueous mixture was 55 extracted with ethyl aceate (3 x 50 ml) and
the organic layers were dried (MgSO[err]) and concentrated to     give 200
mg of product; m.p. 90.0-95.0[err]. NMR (200 MHz, CDCl[err]) [err] 8.05 (d,
1H, J= 7Hz); 7.48-7.75 (m,     4H): 7.37 (d, 1H, J = 7Hz); 7.00 (d, 2H, J =
7Hz); 5.20 (s, 2H); 4.40 (s, 2H); 2.45 (t, 2H, J = 7Hz); 1.50 (t of t,
2H, J= 7Hz); 1.25 (t of q, 2H, J=  7Hz); 0.79 (t, 3H, J= 7Hz). Anal. Calcd.
for C[err]H[err]ClN[err]O[err](CH[err]OH): C,
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62.61: H, 5.93; Found: C, 62.95; H, 5.99. Mass spectrum shows M-H[err]O.
Mass Calcd. for C[err]H[err]ClN[err]O[err]-     H[err]O: 408.1235. Found:
408.1228.      Example 203  5      Preparation of
2-n-Butyl-1-[4(2-carboxybenzoyl)benzyl-4-hydroxymethyl-5-chlorimidazole
Using the procedure of Example 202,
2-n-butyl-1-[4-(2-carboxybenzoyl)benzyl]-4-hydroxymethyl-5-
chloroimidazole was prepared from
2-n-butyl-1-[4-(2-carbomethoxybenzoyl)benzyl]-4-hydroxymethyl-5- 10
chloroimidazole, m.p. 214.0-216,0[err]. NMR (200 MHz, CDCl[err] +
DMSO-d[err]) [err] 8.07 (d, 1H, J= 7,7Hz); 7.32 (d,     1H, J= 7Hz); 7.10
(d, 2H, J= 7Hz); 5.19 (s, 2H); 4.50 (s, 2H); 2.61 (t, 2H, J = 7Hz); 1.63 (t
of t, 2H, J=     7.7Hz): 1.33 (t of q, 2H, J= 7,7Hz); 0.87 (t, 3H, J= 7Hz).
Titration of the product with 1.000 N NaOH     showed the presence of
exactly one acidic functionallty. Anal. Calcd. for
C[err]H[err]ClN[err]O[err]: C, 64.71; H, 5.43;     N, 6.56. Found: C,
64.75; H, 5.30; N, 6.65.        PART A: Preparation of
2-Butyl-1-[4-(2-carbomethoxybenzoyl)benzyl]-chloro-5-(chloromethyl)imidazol
e,  hydrochloride salt
2-Butyl-1-[4-(2-carbomethoxybenzoyl)benzyl]-4-chloro-5-hydroxymethylimidazo
le (5.00 g. 11.3 mmol, 1     eq) was dissolved in 50 mL, chloroform and to
this solution was dropwise added thionyl chloride (4.13 mL,     56.6 mmol,
5 eq) with stirring at room temperature. After 4 hours, the solvent and
excess thionyl chloride     were removed by rotary evaporation. Toluene
(100 mL) was added to the residue and the solvent again 25  removed by
rotary evaporation. Toluene was aagain added and while evaporating the
second time, product     crystallized from solution yielding white solid;
m.p. 139.0-143.5[err]. NMR (200 MHz, CDCl[err]) [err] 8.07     (d, 1H, J=
7Hz); 7.80 (d, 2H, J= 10Hz); 7.68 (t, 1H, J=  7Hz); 7.58 (t, 1H, J= 7Hz);
7.35 (d, 1H, J  7Hz);     7.13 (d, 2H, J= 10Hz); 5.43 (s, 2H); 4.42 (s,
2H); 3.67 (s, 3H); 2.98 (m, 2H); 1.75 (m, 2H); 1.39 (m, 2H); 0.88     (t,
2H, J= 7Hz). Mass Calcd. for C[err]H[err]Cl[err]N[err]O[err]: 458.1162.
Found: 458.1160.      PART B:
2-Butyl-1-[4-(2-Carbomethoxybenzoy)benzyl]-4-chloro-5-((1,2,4-triazol-1-yl)
methyl)methyl)imidazole
2-Butyl-1-[4--(2-carbomethoxybenzoyl)benzyl]-4-chloro-5-chloromethylimidazo
le- HCl salt (1.00 g, 2.08  mmol, 1.0 eq), potassium triazoline (0.26 g,
2.39 mmol, 1.1 eq) and DMF (50 mL) were mixed and heated at 35  90[err]
under N[err] overnight. The reaction was worked up by removing the solvent
In vacuo, taking up the     residue in water (200 mL) and ethyl acetate
(200 mL), separating the layers and extracting the aqueous with     ethyl
acetate (2 x 200 mL). The organic layers were dried (MgSO[err]) and
concentrated; the residue was flash     chromatographed over silica gel in
100% ethyl acetate to give 780 mg of a white glassy solid. NMR (200
NHz, CDCl[err]) [err] 8.05 (s, 1H); (s, 1H): 8.05 (d, 1H, J= 7Hz); 7.83 (s,
1H): 7.74 (d, 2H, J= 10Hz); 7.66 (t, 1H, J= 40  7Hz); 7.58 (t, 1H, J= 7Hz);
7.33 (d, 1H, J= 7Hz); 6.98 (d, 2H, J = 7Hz); 5.37 (s, 2H); 5.15 (s, 2H);
3.69 (s,     3H); 2.56 (t, 2H, J= 7Hz); 1.73 (m, 2H): 1.38 ( t of q, 2H, J
= 7,7Hz); 0.87 (t, 3H, J = 7Hz). Mass Calcd. for
C[err]H[err]ClN[err]O[err]: 491.1722. Found: 491.1816.         The
following intermediates were prepared by the above procedure using the
appropriate nucleophile,     imidazole starting material, and solvent.
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R[err] R[err]                                 MP ([err]C)
[err]  20          a  NMR (200 HHz, CDCl[err]) [err] 8.05 (d, 1H,  J=
7Hz); 7.72 (d, 2H, J= 8Hz): 7.65 (t, 1H, J=                 7Hz): 7.56 (t,
1H, J= 7Hz): 7.36 (d, 1H, J=                 7Hz); 7.33 (bs, 1H); 7.00 (bs,
1H); 6.89 (d,                 2H, J= 8Hz); 6.78 (bs, 1H); 4.91 (s, 2H);
4.88 (s, 2H); 3.67 (s, 3H); 2.54 (t, 2H, J=                 7HZ); 1.65 (t
of t, 2H, J= 7,7Hz); 1.33 (t of  30                 s, 2H, J= 7.7Hz); 0.85
(t, 3H, J= 7Hz).              b NMR (200 MHz, CDCl[err]) [err] 8.05 (d, 1H,
J=                 7Hz); 7.76 (d, 2H, J= 10Hz): 7.64 (t, 1H, J= 35
7Hz): 7.56 (t, 1H, J= 7Hz): 7.36 (d, 1H, J=                 7Hz); 7.06 (d,
2H, J= 10Hz); 5.24 (s, 2H);                 3.66 (s, 3H); 3.47 (s, 2H):
2.63 (t, 2H, J=                 7Hz); 1.70 (t of t, 2H, J= 7,7Hz): 1.37 (t
of                 q, 2H, J= 7,7HZ); 0.89 (t, 3H, J= 7Hz).              c
NMR  (200 MHz, CDCl[err]) [err] 8.05 (d,  1H, J=               8Hz); 7.72
(d, 2H, J= 8Hz); 7.61 (m, 2H):               7.38 (d, 1N, J= 7Hz): 7.04 (d,
2H, J= 7Hz):               5.20  (s, 2H); 4.26 (s, 2H); 3.63 (s, 3H):
3.21 (s, 3H); 2.50 (t, 2H, J=  7Hz); 1.65 (m,               2H); 1.29 (m,
2H); 0.84 (t, 3H, J= 7Hz).                                        131
EP 0 253 310 B1          PART C:
2-Butyl-1-[4-(2-Carboxybenzoy)benzyl)-4-chloro-5-((1
2,4-triazol-1-yl)methyl)imidazole
2-Butyl-1-[4-(2-carbomethoxybenzoyl)benzyl]4-chloro-5-((1,2,4-triazol-1-yl)
methyl)imidazole  (780  mg,        1.59 mmol, 1 eq), 0.5 N KOH in M[err]OH
(6.34 mL, 3.17 mmol, 2 eq) and methanol (20 ml) were mixed and     5
stiffed at 20[err]  under [err]. After 2.5 hours, one more equivalent of
0.5 N KOH in M[err]OH was added. After        seven hours, the solution was
acidified to a pH of 4 with 1 N HCl, and 200 mL each of ethyl acetate and
water was added. The layer were separated  and the aqueous layer was
extracted with ethyl acetate (2 x        200 mL). The organic layers were
dried (MgSO[err]) and concentrated to give 640 mg of a white glassy solid;
m.p. 180.0-188.0[err]. NMR (200 MHz CDCl[err]) [err] 7.94 (d, 1H, J = 7Hz);
7.74 (s, 1H); 7.65 (s, 1H); 7.55 (d, 2H,    10  J= 7Hz): 7.70-7.50 (m, 3H);
6.67 (d, 2H, J= 7Hz); 5.34 (s, 2H); 5.14 (s, 2H); 2.64 (t, 2H, J= 7Hz);
1.74(t of        t, 2H, J= 7.7Hz): 1.36 (t of q, 2H, J= 7.7Hz); 0.89 (t,
3H, J= 7Hz). Anal. Calcd. for C[err]H[err]ClN[err]O[err]-EtOAc:        C,
61.53; H, 5.70; N, 12.37. Found: C, 61.72; H, 5.19, N, 12.27.
Examples 205-207 in Table 14 were prepared by the procedure described In
Example 203, Part C        using theappropiate imidazole starting
materials.     Table 14                   [err]    Ex.    No.      R[err]
R[err]  R[err]          R[err]   MP([err]C)              205   D-butyl   Cl
[err]        CO[err]H   (oil)[err]              206   n-butyl        Cl
CH[err]N[err]                CO[err]H   188.0-190.0             207
n-butyl  Cl  CH[err]OCH[err]                     CO[err]H  210.0-211.5
NMR  (200 MHz, CDCl[err]/D[err]O exchange) [err]
9.67 (s, 1H):  7.98  (d,  1H,  J=  7Hz):  7.63  (t,
1H, J= 7Hz): 7.55 (t, 2H, J= 7Hz): 7.41 (d,                         2H,  J=
109Hz);  7.41  (d, 1H,  J= 7Hz);  7.09  (s,                         1H);
7.08  (s,  1H):  6.70  (d,  2H,  J= 10Hz): 50                      5.65
(s,  2H):  5.58  (s, 2H);  2.59  (t, 2H,                         J=  7Hz):
1.71  (t of t, 2H, J=  7.7Hz):  1.36                         (t  of q, 2H,
J= 7,7Hz):  0.87  (t,  3H, J=  7Hz).
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Example 208       imidazole        PART A: Preparation of
2-Butyl-1-[4-(2-carbomethoxybenzoyl)benzyl]-4-chloro-5-[(1H-tetrazol-5-yl)m
ethyl]-             The title compoud was prepared from  2-butyl-1
-[4-(2-carbomethoxybenzoyl)benzyl]-4-chloro-5-       (cyanomethyl)imidazole
by the procedure described in Example 26; NMR (200 MHz, DMSO-d[err]) [err]
8.00 (d,       1H, J=  7Hz); 7.78 (t, 1H, J= 7Hz); 7.70 (t, 1H, J = 7Hz);
7.50 (d, 2H, J= 8Hz); 7.46 (d, 1H, J = 7Hz); 7.05       (d, 2H, J=    8Hz);
5.35 (s, 2H); 4.20 (s, 2H); 3.57 (s, 3H); 2.52 (t, 2H, J = 7Hz); 1.52 (t of
t, 2H, J = 7,7Hz);  10  1.27 (t of q, 2H, J= 7,7Hz); 0.70 (t, 3H, J= 7Hz).
Anal. Calcd. for C[err]H[err]ClN[err]O[err]: C, 60.91; H, 5.11; N,
17.05. Found: C, 80.84; H, 5.12; N, 16.71. Mass Calcd. for
C[err]H[err]ClN[err]O[err]: 492.1686. Found: 492.1614.        PART B:
Preparation of
2-Butyl-1-[4-(2-carboxybenzoyl)benzyl]-4-chloro-5-[(1H-tetrazol-5-yl)methyl
]-       imidazole   15           The title compound was prepared from
2-butyl-1-[4-(2-carbomethoxybenzoyl)benzyl]-4-chloro-5-[(1H-
tetrazol-5-yl)methyl]imidazole by the procedure described in Example 202.
Part C; m.p. 228.0-229.5[err]. NMR       (200 MHz. DMSO-d[err]) [err] 7.98
(d, 1h, J= 7Hz); 7.73 (t, 1H, J= 7Hz); 7.69 (t, 1H, J= 7Hz); 7.55 (d, 2H,
J=       8Hz); 7.38 (d, 1H, J= 7Hz); 7.05 (d, 2H, J=  8Hz); 5.32 (s, 2H);
4.16 (s, 2H); 2.50 (t, 2H, J= 7Hz): 1.50 (t of  20  t, 2H, J= 7,Hz); 1.24
(t of q, 2H, J= 7,7Hz); 0.80 (t, 3H, J= 7Hz). Anal. Calcd. for
C[err]H[err]ClN[err]O[err]: C,       60.19: H, 4.84; N, 17.55. Found: C,
59.73; H, 4.61; N, 17.82.        Example 209  25  PART A: Preparation of
5-Aminomethyl-2-n-butyl-1-[4-(2-carbomethoxybenzoyl)benzyl]-4-chloroimidazo
le,       chromiun salt
5-Azidomethyl-2-n-butyl-1-[4-(2-carbomethoxybenzoyl)benzyl]-4-chlorolmidazo
le (4.24 g, 9.1 mmol, 1       eq), chromiun (II) chloride (6.75 g, 54.7
mmol, 6 eq), acetone (40 mL) and water (13 mL) were mixed and  30  stirred
(the chromium (II) chloride being added last). After N[err] evolution had
stopped, the reaction mixture       was  diluted with saturated aqueous
sodium bicarbonate (250 mL) and extracted with ethyl acetate (3 x 250
mL). The organic layers were dried (MgSO[err]) and concentrated to give
solids which after washing with ether       gave 2.92 g of white solid
(chromium salt of the product); m.p. 178.5-181.0[err]. NMR (200 MHz,
CDCl[err]/DMSO-       d[err]) [err] 8.85 (bs, 1H); 8.05 (d, 1H, J=  7Hz);
7.57-7.25 (m, 4H); 7.36 (d, 1 H, J = 7Hz); 7.06 (bd, 2H, J = 7Hz); 35  5.67
(bs, 2H); 3.85 (bs, 2H); 3.67 (s, 3H); 2,60 (t, 2H, J= 7Hz); 1.68 (m, 2H);
1.37 (t of q, 2H, J  7,7Hz);       0.89 (t, 3H, J= 7Hz).  Mass Calcd, for
C[err]H[err]ClN[err]O[err]: 439.1663. Found: 439.1663. Anal. Calcd. for Cr-
(C[err]H[err]ClN[err]O[err])[err]: C, 61.87; H, 5.65; N, 9.02. Found: C,
61.46; H, 5.59; N, 8.54.        PART   B:   Preparation   of
2-Butyl-4-chloro-1 -[4-(2-carbomethoxybenzoyl)benzyl]-5-(methoxycar-
5-Aminomethyl-2-butyl]-1-[4-(2-carbomethoxybenzoyl)benzyl]-4-chloroimidazol
e (chromium  salt) (500       mg, 1.14 mmol, 1 eq) was dissolved in a
mixture of 1.00 N N[err]OH (1.14 mL, 1.14 mmol, 1 eq) and H[err]O (10
mL). Tetrahydrofuran be added to assist solvation. The solution was cooled
to 0  when methyl  45  chloroformate (0.176 mL, 2.28 mmol, 2 eq) in THF (5
mL) was slowly dripped in, in five equal portions,       alternating with
five portions of 1.00 N NaOH (total of 1.14 mL, 1.14 mmol, 1 eq). When the
addition was 



complete, the mixture was stirred at room temperature for 4 hours. Water
(100 mL) was added and the pH       adjusted to 5 with 1N HCl. The aqueous
was extracted with ethyl acetate (3 x 100 mL), the organic layers
dried (MgSO[err]) and stripped to give a white glass (580 mg). Flash
chromatography in 100% ethyl acetate to  50  100% isopropanol yielded 280
mg of product as an oil. NMR (200 MHz, CDCl[err]) [err] 8.10 (d, 1H, J=
7Hz);       7.75 (d, 2H, J = 7Hz); 7.75-7.56 (m, 2H); 7.39 (d, 1H, J= 7Hz);
7.02 (d, 2H, J = 7Hz); 5.32 (s, 2H); 4.83 (m,       1H); 4.28 (d, 2H, J=
7Hz): 3.70 (s, 3H): 3.57 (s, 3H); 2.58 (t, 2H, J= 7Hz): 1.72 (t of t, 2H, J
= 7,7Hz); 1.37       (t of q, 2H, J= 7,7Hz); 0.92 (t, 3H, J= 7Hz). Mass
Calcd. for C[err]H[err]CIN[err]O[err]: 497.1717. Found: 497.1699.
The following intermediates were prepared or could be prepared by the
procedure described in  55  Example 209, Part B from the corresponding
5-(aminoalkyl)imidazole intermediate and the appropriate
chloroformate or sulfonyl chloride.
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EP 0 263 310 B1        PART C: Preparation of
2-Butyl-4-chloro-1-[4-(2-carboxybenzoyl)benzyl]-5-(methoxycarbonylaminometh
yl-      imidazole          Using the procedure of Example 202, Part C
(with or without refluxing), 2-butyl-1-[4-(2-carboxybenzoyl)- 5
benzyl]-4-chloro-5-(methoxycarbonylaminomethyl)imidazole was prepared from
2-butyl-1-[4-(2-carbomethox-
ybenzoyl)benzyl]-4-chloro-5-(methoxycarbonylaminomethyl)imidazole mp -
sublimes. NMR (200 MHz,     DMSO-d[err] [err] 13.17 (bm, 1H); 7.97 (d, 1H,
J=  7Hz); 7.71 (t, 1H, J= 7Hz); 7.63 (t, 1H, J= 7Hz); 7.56 (d, 2H,     J=
10Hz); 7,50 (m, 1H); 7.36 (d, 1 H, J = 7Hz); 7.03 (d, 2H, J = 10Hz); 5.31
(s, 2H); 4.06 (d, 2H, J = 7Hz);     2.46 (t, 2H, J= 7Hz); 1.48 (t of t, 2H,
J=  7,7Hz); 1.22 (t of q, 2H, J = 7,7Hz); 0.78 (t, 3H, J = 7Hz). Anal. 10
Calcd, for C[err]H[err]ClN[err]O[err] : C, 62.05; H, 5.42; N, 8.68. Found:
C, 61.97; H, 5.56; N, 8.40. Mass Calcd. for     C[err]H[err]ClN[err]O[err];
483.1561. Found: 483.1560.          Example 210-216 in Table  15 were
prepared or could be prepared by the procedure described in     Example
209, Part C using the appropriate starting material.
66                                                            135
EP 0 253 310 B1            Table 15 [err]
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Example 217       PART A:     Preparation of
2-Butyl-1-[4-(2-carbomethoxybenzoyl)benzyl]-4-chloro-5-[-
trifluoromethylsulfonamido)methyl]imidazole           Triflic anhydride
(0.21 mL., 1.25 mmol, 1.1 eq) was slowly added to a pyridine (20 ml)
solution of the      chromium salt of
5-aminomethyl-2-butyl-1-[4-(2-carbomethoxybenzoyl)benzyl]-4-chloroimidazole
(0.50 g, 1.1      mmol, 1.0 eq) at 0[err] C. The solution was allowed to
warm to room temperature. After 1.5 hour, 1.5      equivalents of triflic
anhydride were added at 0[err]. After an additional 4 hours at room
temperature, water  10  (200 mL) was addded and the pH adjusted to 5. The
aqueous was extracted with ethyl acetate (3 x 100 mL)      and the organic
layers dried (MgSO[err]) and concentrated to yield 150 mg of a yellow oil
which was used as      is for the subsequent hydrolysis step. NMR (200 MHz,
CDCl[err]) [err] 8.33 (bm, 1H); 7.96 (d, 1H, J = 7Hz); 7.64      (d, 2H, J=
10HZ); 7.56 (t, 1H, J= 7Hz); 7.48 (t, 1H, J= 7Hz); 7.28 (d, 1H, J= 7Hz);
6.92 (d, 2H, J= 10Hz);      5.21 (s, 2H); 4.14 (s, 2H); 3.17 (s, 3H); 2.48
(t, 2H, J = 7Hz); 1.55 (t of t, 2H, J = 7,7Hz); 1.24 (m, 2H); 0.79    15
(t, 3H, J= 7Hz).       PART B: Preparation of
2-Butyl-1-[4-(2-carboxybenzoyl)benzyl]-4-chloro-5-[(trifluoromethylsulfonam
ido)-      methyl]imidazole  20
2-Butyl-1-[4-(2-carbomethoxybenzoyl)benzyl]-4-chloro-5-[(trifluoromethylsul
fonamido)methyl]imidazole      (1.50 mg, 0.26 mmol, 1 eq), 1.000 N NaOH
(0.55 mL, 0.55 mmol, 2.1 eq), methanol (20 mL), and water (0.5      ml)
were mixed and stirred for 5 hours at room temperature under N[err]. The
solvent was removed in vacuo.      Water (50 mL) was added and the pH was
adjusted to 4 with 1 N HCl. Tan solids precipitated. These were
collected and dried to yield 89 mg. NMR (200 MHz, DMSO-d[err]) [err] 7.98
(d, 1 H, J = 7Hz); 7.70 (t, 1 H, J= 25  7Hz); 7.68 (t, 1H, J= 7Hz); 7.63
(d, 2H, J= 10Hz); 7.37 (d, 1H, J= 7Hz); 7.10 (d, 2H, J= 10Hz); 5.34 (s,
2H); 4.20 (s, 2H); 2.50 (t, 2H, J = 7Hz); 1.49 (t of t, 2H, J = 7,7Hz);
1.27 (t of q, 2H, J = 7,7Hz); 0.80 (t, 3H,      J= 7Hz). Mass cald. for
C[err]H[err]ClF[err]NaO[err]S: 557.0999. Found: 557.0988       Example 218
30      PART A: Preparation of
2-Buty-1-[4-(2-carbomethoxybenzoylbenzyl]-5-[(4-carbomethoxy-1,2,3-triazol-
1-yl)-         methyl]-4-chloroimidazole and
2-butyl-1-[4-(2-carbomethoxybenzoyl)benzyl]-5-[(5-carbomethoxy-1,2,3-   35
5-Azidomethyl-2-butyl-4-chloro-1-[4(2-carbomethoxybenzoyl)benzyl)imidazole
(0.50 g, 1.07 mmol, 1     eq), methyl propiolate (0.95 mL, 10.7 mmol, 10
eq) and toluene (20 ml) were mixed and refluxed under N2     for 3 hours.
The reaction mixture was concentrated and the residue flash chromatographed
over silica gel in     75.25 hexane/ethyl acetate. The two regioisomers
were separated to give 10 mg of the faster eluting isomer     as a glass
and 330 mg of the slower as a solid. The slower isomer could be further
purified by washing with 40  ethyl aceate to give 190 mg of white
crystalline solid. Faster eluting isomer: NMR (200 MHz, CDCl[err]) [err]
8.06      (d, 1H, J= 8Hz); 7.96 (s, 1H); 7.73-7.54 (m, 4H); 7.37 (d, 1H, J
= 8Hz); 6.86 (d, 2H, J = 8Hz); 5.76 (s, 2H);      5.41 (s, 2H); 3.90 (s,
3H); 3.68 (s, 3H); 2.56 (t, 2H, J = 7Hz); 1.67 (t of t, 2H, J = 7,7Hz);
1.35 (t of q, 2H, J =      7,7Hz): 0.88 (t, 2H, J= 7Hz). Mass calcd. for
C[err]H[err]N[err]O[err]Cl: 549.1778. Found: 549.1860. Slower eluting
isomer: m.p. 163.5-167.0[err]; NMR (200 MHz, CDCl[err]) [err] 8.06 (d, 1H,
J= 8Hz); 8.00 (s, 1H); 7.72 (d, 2H, J 



45  8Hz): 7.72-7.55 (m, 2H); 7.41 (d, 1H, J= 7Hz); 6.96 (d, 2H, J = 8Hz);
5.40 (s, 2H); 5.23 (s, 2H); 3.95 (s, 3H);      3.69 (s, 3H): 2.58 (t, 2H, J
= 7Hz); 1.70 (t of t, 2H, J = 7,7Hz); 1.38 (t of q, 2H, J = 7,7Hz); 0.89
(t, 3H, J =      7Hz,). Mass calcd. for C[err]H[err]N[err]O[err]Cl:
549.1778. Found: 549.1763.          The intermediates shown below were
prepared or could be prepared by the procedure described in      Example
218, Part A using the appropriate starting materials.
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EP 0 253 310 B1                         a   NMR  (200 MHz, CDCl[err]) shows
a mixture  of                           2 regioisomers: [err] 8.08  (d,
1H, J=  8Hz); 5                  7.80-7.55  (m, 4H); 7.44-7.34  (m,  1H);
7.28                           (s, 1H): 7.00-6.88 (m, 2H); 5.40 (s, 0.5 x
2H):  5.32  (s, 0.5  x  4H): 5.29  (s,  0.5  x  2H):      10
3.71  (s, 0.5 x 3H): 3.69  (s, 0.5  x  3H):
2,75=2.40  (m, 4H): 1.80-1.21  (m,  8H):                          1.00-0.51
(m, 6H).       15          PART B: Preparation of
2-Butyl-1-[-4(2-carboxybenzoyl)benzyl]-5-[(4carboxy-1,2,3-triazol-1-yl)meth
yl]-4          chloroimidazole and
2-butyl-1-[4-(2-carboxybenzoyl)benzoyl)benzyl]-5-[5-carboxy-1
,2,3-triazol-1-yl)methyl]-4-       chloroimidazole      29     The slower
eluting isomer in Example 218, Part A (190 mg, 0.35 mmol, 1 eq), 0.5 N KOH
in methanol         (2.76 mL. 1.39 mmol, 4 eq) and 5 ml of water were mixed
and refluxed overnight under N[err]. Water (50 mL)         was added and
the pH adjusted to 5. The aqueous mixture was extracted with ethyl acetate
(3 x 50 mL), the         organic fractions dried (MgSO[err]) and
concentrated to give a residue which was triturated with ether yielding
160 mg of solid product. NMR (200 MHz, DMSO-d[err] + py-d[err]) [err] 8.20
(d, 1H, J= 8Hz); 7.87.63 (m, 4H);     25  7.57 (d, 1H, J = 8Hz); 7.43 (s,
1H); 7.04 (d, 2H, J =  10Hz); 6.84 (s, 2H); 6.63 (s, 2H); 2.62 (t, 2H, J =
7Hz);         1.65 (t of t, 2H, J= 7.7Hz); 1.30 (t of q, 2H, J= 7.7Hz);
0.81 (t, 3H, J= 7Hz) Mass calcd. for
C[err]H[err]N[err]O[err]Cl[err]CO[err]: 477.1567. Found: 477.1593.
The faster eluting isomer in Example 218, Part A was hydrolyzed in a
similar fashion except that upon         acidification in the work-up,
solid product precpitated, m.p. 149.0-152.5[err]. NMR (200 MHz,
DMSO-d[err]) [err] 8.02     30  (s. 1H); 8.02 (d, 2H, J=  7Hz); 7.74 (t,
1H, J= 7Hz); 7.66 (t, 1H, J= 7Hz); 7.50 (d, 2H, J= 7Hz); 7.37 (d, 1H,
J= 7Hz); 6.92 (d, 2H, J= 7Hz); 5.42 (s, 2H); 2.52 (t, 2H, J = 7Hz); 1.55 (t
of t, 2H, J= 7Hz);         1.28 (t of 2H, J= 7,7Hz); 0.78 (t, 3H, J= 7Hz).
Mass calcd. for C[err]H[err]N[err]O[err]Cl-CO[err]: 477.1567. Found:
477.1479.             Example in Table 16 were prepared or could be
prepared by the procedure described in Example 218,
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Table 16                                      [err]                  a
NMR  (200  MHz, CDCl[err]) [err] 8.03  (m, 1H):
7.77.7.42  (m, 5H); 7.33  (s, 1H);  5.36  (s,                     2H); 5.26
(s,  2H); 2.68-2.45  (m,  4H); 46                  1.82-1.48  (m,  4H):
1.42-1.20  (m,  4H);                     1.00-0.80  (m,  6H).    Example
223      PART A: Preparation of
1-(4-Formylbenzyl)-2-butyl-4-chloro-5-hydroxymethylimidazole         To a
solution of 5;05 g of
1-(4-cyanobenzyl)2-butyl-4-chloro-5-hydroxymethylimidazole in 350 mL of 55
benzene at 25[err]  was added dropwise  22.8 mL of diisobutylaluminum
hydride (0.15 M in toluene). The    mixture was warmed to 45[err]  and
stirred for 16 hours. After cooling, the reaction mixture was poured in
ice-    cold 20% aqueous sulfuric acid. This solution was allowed to warm
to 25 [err] and then stirred for 2 hours. The    solution was cooled to
0[err], neutralized using aqueous sodium hydroxide and extracted with ethyl
acetate.                                             140
EP 0 253 310 81        The combined organic phases were washed with water
and brine, dried over anhydrous sodium sulfate,      filtered, and
concentrated. Column chromatography on silica gel (elution: 0-20% ethyl
acetate/benzene)      provided 3.60 g of
1-(4-formylbenzyl)-2-butyl-4-chloro-5-hydroxymethylimidazole; NMR (200 MHz,
CDCl[err]) [err]:      9.96 (s, 1H); 7.47 (A[err]M[err], 4H); 5.28(s, 2H);
4.42 (s, 2H); 2.54 (t, 2H); 1.64 (quint., 2H); 1.32 (sext., 2H); 0.86  5
(t. 3H).              PART B:   Preparation  of
1-[(2'-Cyano-trans-stilben-
4-yl)ethyl]-2-butyl-4-chloro-5-hydroxy-  10            To a solution of
0.98 g of [err]-bromo-o-tolunitrile in 25 mL of dimethylformamide at 25
[err] was added 1.40 g      of triphenylphosphine. The mixture was stirred
at 80[err] for 3 hours, then treated with 1.53 g of 1-(4-  15
fomylbenzyl)-2-butyl-4-chloro-5-hydroxymethylimidazole, followed
immediately by 0.54 g of sodium      methoxide, and the mixture was diluted
with water and extracted with benzene. The organic phases were
combined and washed with with and brine, dried over anhydrous sodium
sulfate, filtered, and con-      contrated. Column chromatogarphy on silica
gel (elution: 0-20% ethyl acetate/benzene) afforded 0.45 g of
1-[(2'-cyano-trans-stilben-4-yl)methyl]2-butylchloro-5-hydroxymethylimidazo
le; NMR (200 MHz, CDCl[err]): [err]  20  8.01 (d, 1H): 7.85 (d, 1H); 7.73
(t, 1H); 7.47 (t, 1H); 7.44 (AB, 2H, J = 16.3); 7.38 (A[err]B[err], 4H);
5.28 (s, 2H);      5.24 (t, 1H): 4.34 (d, 2H); 2.49 (t, 2H); 1.47 (quint.,
2H); 1.24 (sext., 2H); 0.79 (t, 3H).               PART C:
1-[(2'-Carboxy-trans-stilben-4-yl)methyll-2-
buty1-4-chloro-5--hydroxymethylimidazole            A solution of 0.40 g of
1-[2'-cyano-trans-stilben-4-yl)methyl]-2-butyl-4-chloro-5-hydroxymethylimid
azole      in 20 ml, of ethylene glycol and 12 mL of 10% aqueous sodium
hydroxide was refluxed for 5.5 hours. After 30  cooling, the reaction
mixture was filtered, and the solvent was removed in vacuo. The residue was
dissolved      in water, and the solution was acidified to pH 3.5 using
hydrochloric acid and the resulting emulsion was      extracted with
chloroform. The combined organic phases were washed with saturated aqueous
sodium      chloride solution, dried over anhydrous sodium sulfate filtered
and concentrated. Column chromatography      on silica gel (elution: 5%
mathanol/chloroform) afford 0.12 g of
1-[(2'-carboxy-trans-stilben-4-yl)methyl]-2-
butyl-4-chloro-5-hydroxymathylimidazole: NMR (200 MHz, CDCl[err]) [err]
8.08-8.00 (m, 2H); 7.71 (d, 1 H); 7.57-      7.47 (m, 3H); 7.34 (t, 1H);
7.01-6.92 (m, 3H); 5.21 (s, 2H); 4.50 (s, 2H); 2.60 (t, 2H); 1.62 (quint,
2H); 1.31      (sext., 2H); 0.03 (t, 3H).       Example 224  40      PART
A: Preparation of N-(4-Benzyloxybenzyl)glycine ethyl ester           To a
suspension of 11.0 g of glycine ethyl ester hydrochloride in 100 mL of
dimethylformamide at 25[err]      was added 22.0 mL of triethylamine. To
the resulting milky suspension was added 9.08 g of 4- 45    benzyloxybenzyl
chloride in 50 mL of DMF dropwise over 0.5 hour. The mixture was stirred
for 16 hours at      25[err]. The reaction mixture was diluted with diethyl
ether and then filtered to remove the precipitated      triethylamine
hydrochloride. The resulting solution was concentrated in vacuo, and the
residue was      dissolved in ethyl acetate. The solution was washed with
water and brine, dried over anhydrous sodium      sulfate, filtered and
concentrated. Kugelrohr distillation provided 5.90 g of
N-(4-benzyloxybenzyl)glycine 50  ethyl ester [bp 160-180[err] (0.015
torr.); NMR (200 MHz, CDCl[err]): [err] 7.43-7.27 (m, 5H); 7.06
(A[err]H[err], 4H); 5.01      (s, 2H); 4.14 (quart., 2H); 3.71 (s, 2H);
3.36 (s, 3H); 2.01 (bs, 1H); 1.24 (t, 3H).       PART B: Preparation of
N-(4-Benzyloxybenzyl)-N-formlglycine ester  



55        A solution of 5.83 g of N-(4-benzyloxybenzyl)glycine ethyl ester,
0.88 mL of formic acid, and 20 mL of      xylene was refluxed for 2 hours
using a Dean-Stark trap to remove the water produced in the reaction. After
cooling the eraction mixture was washed with 20%  aqueous formic acid,
water, saturated sodium      bicarbonate solution, water, and brine.
Finally the mixture was dried over anhydrous sodium sulfate, filtered,
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and the filtrate was concentrated to furnish 6.23 g of crude
N-(4-benzyloxybenzyl)-N-formyl glycine ethyl     ester, used in the
following reaction without further purification.      PART C: Preparation
of 1-(4-Benzyloxylbenyl)-5-carbomethoxy-2-(3H)-imidazolethione          To
a suspension of 1.10 g of sodium methoxide in 35 mL of tetrahydrofuran at
10[err] there was added in     one portion, a solution of 6.23 g of
N-(4-benzyloxybenzyl)-N-formyl glycine ethyl ester and 3.46 mL of
methyl fromate in 15 mL of THF. The mixture was stirred at 10[err] for 1
hour and then at 25[err] for 16 hours.     The solvent was removed in vacuo
and the residue dissolved in 36 mL of methanol. To this solution was 10
added 3.57 mL of conc. hydrochloric acid, and the mixture was stirred at
40[err] for 0.5 hour. A solution of     2.80 g of potassium thiocyanate in
3 mL of water was added, and the resulting mixture was stirred for 16
hours at 40[err]. Finally, 40 ml, of water was added, and the mixture was
allowed to cool to 25 . The     precipitated solid was recovered by
filtration to afford 3.60 g of 1-(4-benzyloxybenzyl)-5-carbomethoxy-2-
(3H)-imidazolathione NMR (200 MHz, CDCl[err]): [err] 11.25 (bs, 1H); 8.05
(s, 1H); 7.39 (m, 5H); 7.03 (A282, 4H);     5.05 (s, 2H); 4.58 (s, 2H);
3.81 (s, 3H)      PART D: Preparation of
1-(4-Benzyloxybenzyl)-2-propylthio-5-carboethoxyimidazole          To 60 mL
of ethanol at 25[err] was added portionwise 0.30 g of sodium metal. After
the sodium metal has 20  reacted 3.54 g of
1-(4-benzyloxybenzyl)-5-carbomethoxy-2-(3H)imidazolethione was added
followed imme-     diately by 2.24 mL of 1-iodopropane, and the mixture was
stirred at 24 [err] for 3 hours. At this point, the     solvent was removed
in vacuo, and the residue was dissolved in methylene chloride. This
solution was     washed with water and brine, dried over anhydrous sodium
sulfate, filtered, and concentrated to furnish 3.46     g of crude
1-(4-benzyloxybenzyl)-2-propylthio-5-carboethoxyimidazole, used in a
subsequent reaction 25  without further ourification: NMR (200 MHz
CDCl[err]): [err] 7.77 (s, 1H); 7.45-7.32 (m, 5H); 7.03 (A[err]B[err],4H);
5.49     (s, 2H); 5.03 (s, 2H); (quart., 2H); 3.20 (t, 2H); 1.32 (t, 3H);
1.02 (t, 3H).         The following intermediate were prepared or could be
prepared employing the above procedure.                [err]
PART E: Preparation of
1-(4-Benzyloxy)-2-propylthio-5-hydroxymethylimidazole          A solution
of 2.05 g of 1-(4-benzyloxybenzyl)-2-propylthio-5-carboethoxyimidazole in
10 mL of     tetrahydrofyran was added dropwise to 10 mL of 1M lithium
aluminum hydride in THF at 0  such that the     reaction temperatur
remained below 5[err]. The resulting solution then was stirred at 0  for 1
hour. At this     point the reaction mixture was quenched by sequential
dropwise addition of 0.40 mL of water, 0.40 mL of     15% aqueous sodium
hydride, and 1.20 mL of water. The resulting suspension was filtered
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furnish 1.55 g of 1-(4-benzyloxybenzyl)-2-propylthio-5-
hydroxymethylimidazole; NMR (200 MHz, CDCl[err]: [err] 7.41-7.29 (m, 5H);
7.03-6.86 (m, 5H); 5.22 (s, 2H); 5.01      (s, 2H): 4.45 (s, 2H); 3.01 (t,
2H); 2.32 (bs, 1H); 1.66 (sext., 2H); 0.97 (t, 3H).         The
intermediates shown below were prepared or could be prepared employing the
above procedure.     [err]                            PART F: Preparation
of 1-(4-Hydroxybenzyl)-2-propylthio-5-hydroxymethylimdazole          A
solution of 1,40 g of
1-(4-benzyloxybenzyl)-2-propylthio-5-hydromethylimidazole in 15 mL of
trifluoroacetic acid was refluxed for 0.25 hour. After cooling, the
reaction was poured into water containing      an excess of sodium
bicarbonate and the resulting emulsion was extracted with ethyl acetate.
The      combined organic phases were washed with brine, dried over
anhydrous sodium sulfate, filtered, and      concentrated. Column
chromatigraphy on silica gel (elution: 0-5% methanol/chloroform) afforded
0.28 g of      1-(4-hydroxybenzyl)-2-propylthio-5-hydroxymethylimidazole;
NMR (200 MHz, DMSO-d[err]): a 9.41 (s, 1H); 6.88      (s, 1H); 6.79
(A[err]B[err]4H[err]); 5.14 (t 1H); 5.07 (s, 2H); 4.33 (d, 2H); 2.89 (t,
2H); 1.54 (sext., 2H); 0.88 (t, 3H).         These intermediates were
prepared or could be prepared employing the above procedure.     [err]
EP 0 253 310 B1        STEP G: Preparation of
1-[4-(2-Cyanobenzyloxy)benzyl]-2-propylthio-5-hydroxymethylimidazole
The title compound was prepared from
1-(4-hydroxybenzyl)-2-propylthio-5-hydroxymethylimidazole      using the
procedure described in Example 192, Part C; NMR (200 MHz, CDCl[err]): [err]
7.66 (m, 3H); 7.43 (m,      1H); 7.03 (s, 1H); 6.99 (A[err]B[err] 4H); 5.23
(s, 2H); 5.22 (s, 2H); 4.47 (s, 2H); 3.04 (t, 2H); 1.69 (sext., 2H); 0.98
(t, 3H).         The following 2-mercaptoimidazoles shown below were
prepared by the procedure illustrated above.
[err] 35     STEP H: Preparation of
1-[4-(2-Carboxybenzyloxy)benzyl]-2-propylthio-5-hydroxymethylimidazole
A solution of 0.23 g of
1[4-(2-cyanobenzyloxy)benzyl]-2-propylthio-5-hydroxymethylmidazole in 17 mL
of ethylene glycol and 7 mL of 10% aqueous sodium hydroxide was refluxed
for 14 hours. After cooling, the 40  reaction mixture was filtered, and the
solvent was removed in vacuo. The residue was dissolved in water,     and
the soluton was acidified to pH 3.5 using hydrochloric acid. The
precipitated solid was recovered by     filtration and recrystallized from
aqueous ethanol to furnish 0.094 g of 1-[4-(2-carboxybenzyloxy)benzyl]-2-
propylthio-5-hydroxymehyimidazole; NMR (200 MHz, DMSO-d[err]): [err] 13.12
(bs, 1 H); 7.93 (d, 1 H); 7.58 (m,     2H); 7.45 (m, 1H); 6.99
(A[err]B[err], 4H); 6.89 (s, 1H): 5.42 (s, 2H); 5.25 (bs, 1H); 5.17 (s,
2H); 4.35 (s, 2H); 2.92 (t, 45  2H): 1.54 (sext., 2H): 0.89 (t, 3H).
The following 2-mercaptoimidazoles of Table 17 were prepared or could be
prepared by the procedure     illustrated above.   50
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Table 17                            [err]  30  Example 227      PART A:
Preparation of 1-(4-Nitrobenzyl)-2-butyl-4-chloroimidazole-5-aidehyde
A mixture of 1 g of 1-(4-nitrobenzyl)-2-butyl-4-chloro-5-hydroxymethyl
imidazole and 5 g of activated M[err]O[err] in CH[err]Cl[err] was stirred
at room temperature for 16 hours. The reaction mixture was filtered through
celite and the filtrate was concentrated to give a thick oil which was
purified by flash column chromatog-     rahpy on silica gel (Hexane:ethyl
aceate=1.5:1 elution). The desired compound was obtained as a     colorless
solid. 0.76 g; m.p. 88-99[err]' NMR (200 MHz, CDCl[err]): [err] 9.74 (2, 1
H); 5.64 (s, 2H); 2.63 (t, 3H, J = 7.4     Hz); 1.68 (m, 2H): 1.34 (m, 2H);
0.89 (t, 3H, J= 7.3 Hz).      PART B: Preparation of
3-[1-(4-Nitrobenzyl)-2-butyl-4-chloroimidazol-5-yl]propenoic acid, ethyl
ester, E and           A mixture of 1.2 g of
1-(4-nitrobenzyl)-2-butyl-4-chlorimidazole-5-aldehyde and 1.5 g of (carbox-
45  ymethylene)triphenylphosphorane in 50 mL of benene was refluxed for 2
hours. The reaction mixture was     concentrated and the residue was
purified by flash column chromatography on silica gel (Hex-     ane:
EtOAc=3:1 elution). The major or product, the E isomer, was eluted first
and was obtained as a thick oil     imitially which solidigied to give n
amorphous solid, 1.2 g. The minor product, the Z isomer was eluted next
and was isolated as a thick liquid, 85 mg. E isomer: NMR (200 MHz,
CDCl[err]): 7.3 and 6.53 (d, 2H, 5 = 16 60  Hz): 5.3 (s, 2H); 2.62 (t, 2H,
J = 7.3 Hz); 1.69 (m, 2H); 1.28 (m, 5H); 0.89 (t, 3H, J = 7.3 Hz). Z
isomer: NMR     (200 MHz, CDCl[err]): (key peaks only) [err] 6.45 and 6.02
(d, 2H, J = 11.8 Hz); 5.17 (s, 2H).      PART C: Preparation of
3-[1-(4-Nitrobenzyl)-2-butyl-chloroimidazol-5-yl)propen-1-ol, E isomer  65
A solution of 0.5 g of
3-[1-(4-nitrobenzyl)-2-butyl-4-chlorolmidazol-5-yl)propenoic acid, ethyl
ester, E     isomer in 20 mL of THF was cooled with on ice bath, 1.7 mL of
1.5 M diisopropylaluminum hydride (in     toluene) was added slowly. The
cooling bath was removed and the reaction mixture was stirred at room
temperature for 1 hour. The reaction mixture was then quenched with 3 mL of
conc. NH[err]Cl solution and the
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mixture was stirred for an additional 30 minutes. During this period an
extensive gel-like material formed.      The reaction mixture was further
diluted  with ether and filtered through celite. The filtrate was
concentrated      and the crude product was purified by flash column
chromatography on silica gel (Hexane: EtOAc=1:1      elution), The desired
compound was obtained as a thick liquid; NMR (200 MHz, CDCl[err]): 6
6.5-6.15 (m, 2H); 



5  5.21 (s, 2H) 4.25 (d, 2H, J= 4.5 Hz); 2.35 (t, 3H, J =7.4 Hz); 1.68 (m,
2H); 1.34 (m, 2H); 0.86 (t, 3H, J 7.4      Hz).       PART D:  Preparation
of 3-[1-(4-Aminobenzyl)-2-butyl-4-chlorolmidazol-5-yl]propen-i-ol, E Isomer
fO     A mixtUre of 0.2 g of
3-I1-(4.nitrobenzyl)-2-butyl-4-chloroimidazol-5-yl]propen-1-ol, 0.15 g of
iron and      0.3 mL of glacial acetic acid in 10 mL of absolute ethanol
was refluxed for 1 hour. The reaction mixture was      concentrated  to to
dryness and the residue dissolved in 20 mL of water and the solution was
made basic      to pH 8 adding K[err]CO[err]. The miXtre was then extracted
with ethyl acetate and the ethyl acetate layer      was washed with water.
The organic layer was concentrated to give a crude product which was
purified by 15  flash silica gel column chromatography (ethyl acetate
elutlon). A pure product was obtained as an      amorphous solid: NMR (200
MHz, CDCl[err]): [err] 6.76 and 6.62 (dd, 4H, J =8.5 Hz); 6.42-622 (m, 2H);
2.57 (t,      2H, J= 7.3 Hz); 1.65 (m, 2H); 1.33 (m, 2H); 0.87 (t, 2H, J=
7.3 Hz).    PART E: Preparation of
3-[1-(4-(2-Carboxbenzamido)benzyl)-2-butyl-4-chloroimidazol-5-yl]propen-1-o
l, E isomer           To a solution of 95 mg of
3-[1-(4-aminobenzyl)-2-butyl-4-chloroimidazol-5-yl]propen-1-ol in 2 mL of
CHCl[err] was added 45 mg of phthalic anhydride and the mixture was stirred
at room temperature for 1 hour.      During this period of time the
initailly clear solution became turbid and produced solid. The reaction
mixture 25  was diluted wih 2 mL of ether and the solid was collected by
filtration and washed with ether. The desired      product was obtained as
a tan solid, 115 mg, m.p. 150-151 [err]; NMR (10% DMSO-d[err]/CDCl[err]):
[err] 9.94 (s, 1H);      7.71 and 6.93 (d, 4H, J = 8.3 Hz); 6.38 (m, 2H);
5.1 (s, 2H); 4.18 (d, 2H, J = 3.9 Hz); 2.6 (t, 3H, J = 7.4 Hz);      1.68
(m, 2H); 1.34 (m, 2H); 0.89 (t, 3H, J= 7.4 Hz).  30  Example 228       PART
A: Preparation of
3-[2-Butyl-4-chloro-1-(4-aminobenzyl)imidazol-5-yl]propenoic acid ethyl
ester, E   35      A mixture of 0.5 g of
3-[2-butyl-4-chloro-1-(4-nitrobenzyl)imidazol-5-yl]propenoic acid ethyl
ester (E      isomer) prepared from Part B of Example 227, 1 g of iron and
2 mL of glacial acetic acid in 30 mL of      absolute ethanol was reflued
for 1 hour. The reaction mixture was concentrated to dryness and the
residue      was dissolved in S0 mL of H[err]O. The aqueous solution was
adjusted to pH 8 by K[err]CO[err] and was extracted      with ethyl acetae.
The crude product obtained upon concentration of the ethyl acetate extract
was purified 40  by flash silica gel column chromatogarphy (hexane:ethyl
acetate =1:1 elution). The desired compound was     obtained as a thick
colorless oil, 0.35 g.      PART  B:  Preparation of
3-[2-Butyl-4-chloro-1-(4-(2-carboxybenzamido)benzyl)imidazol-5-yl]propenoic
acid           A mixture of 361 mg of the anillne derivative obtained from
Part A and 150 mg of phthalic anhydride in     3 mL of chloroform was
stirred at room temperature for 1 hour. The reaction mixture was
concentrated and     the residue was triturated in ethyl ether. The
resulting solid was collected and dried to give a colorless     solid 450
mg. m.p. 180-181[err]. NMR(CDCl[err], 5% DMSO-d[err]) [err] 0.91 (t, 3H, J=
7,1Hz); 1.1-1.4 (m, 5H); 1.60 50  (q, 2H, J= 7.3Hz); 2.71 (t, 2H, J=
8.4Hz); 4.17 (q, 2H. J=  7.3Hz); 5.23 (s, 2H); 6.46 + 7.38 (d each, 2H,
J= 16.1Hz); 6.0-8.0 (m, 8H), 10.2 (s, 1H).
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1-(2'-Carbomethoxybiphenyl-4-yl)methyl-2-butyl-4-chloroimidazole-5-carboxal
-                   A mixture of 0.68 g of the hydroxymethyl precursor
prepared In Example 85, Part C and 3.4 g of              activated MnO[err]
in 30 ml of CHCl[err] was stirred at room temperature for 4 hours. The
reaction mixture was              then filtered through calite and the
filtrate was concentrated to give a thick oily residue which was purified
by flash chromatography on silica gel (hexane:ethyl acetate=2:1 elution).
The desired aldehyde was         10 obtained as a thick colorless oil, 0.5
,g; NMR (CDCl[err]): 9.78 (s, 1 H); 5.6 (s, 2H); 3.63 (s, 3H); 2.63 (t, 3H,
J = 7.4 HZ); 1.68(m, 2H); 1.34 (m, 2H); 0.89 (t, 3H, J = 7.4 Hz).
PART B:
4-[1-(2'-Carbomethbiphenyl-4-yl)methyl-2-butyl-4-chloroimidazol-5-yl-3-bute
n-2-one, E isomer          15     A mixture of 0.5 g of
1-(2'-carbomethoxybiphenyl-4-yl)methyl-2-butyl-4-chloroimidazole-5-carboxal
-              dehyde and .04 g of 1-triphenylphosphoranylidene-2-propanone
in 20 mL of benzene was refluxed for 16              hours. The reaction
mixture was concentrated to give an oily residue which was purified by
flash              chromatograhy on silica gel (hexane:ethyl acetate =1:1
elution). The desired compound was obtained as a         thich yellowish
liquid, 0.46 g; NMR (200 MHz, CDCl[err]): [err] 7.9-6.8 (m, 10H); 5.24 (s,
2H); 3.62 (s, 3H); 3.62 (s,         20  3H); 2.69 (t, 2H, J= 7.4 Hz); 2.28
(s, 3H); 1.72 (m, 2H); 1.38 (m, 2H); 0.91 (t, 3H, J =7.4 Hz).
PART C, Preparation of
4-[1-(2'-Carbomethoxybiphenyl-yl)methyl-2-butyl-chloroimidazol-5-yl]-3-bute
n-2-              of E, isomer          25    A solution of 0.45 g at the
compound prepared in Part B in 5 mL of methanol was cooled with ice and
0.2 g of NaBH[err] was added portionwise. After all the NaBH[err] was added
the reaction mixture was stirred for             10 minutes. The reaction
mixture was concentrated to dryness and the residue was treated with 3 mL
of             said NH[err]Cl and the mixture was stirred at room
temperature for 10 min. The mixture was then extracted             with
ethyl acetate and the ethyl acetate extract was concentrated to give a
thick liquid, 0.45 g; NMR (200         30  MHz. CDCl[err]): 6.45-6.15 (m,
2H); 5.18 (s, 2H); 4.34 (m, 1H); 3.67 (s, 3H).               Example 230
PART A: Preparation of
1-(4-nitrobenzyl)-2-butyl-4-chloro-5-phenylethen-1-yl)imidazole, E isomer
A solution of 0.4 g of benzyltriphenylphosphonium chloride In 20 mL of
dried THF was cooled to -30[err].              To the above solution was
added Q.65 mL of 1.6 M n-BuLi dropwise. As the BuLi was added the solution
turned to deep orange color. After stirring for 10 min. at -30[err], 0.32 g
of 1-(4-nitrobenzyl)-2-butyl-4-              chloroimidazole-5-aldehyde was
added and the reaction mixture was allowed to warm up to room         40
temperature and stirred of room temperature for 2 hours. The reaction
mixture was quenched with 2 mL of              satureated NH[err]Cl
solution and diluted with ethyl acetate, and the ethyl acetate solution was
washed with              water and a brine solution. Evaporation gave a
thick oily residue which was purified by the flash silica gel
column chromatography (hexane:ethyl acetate = 3.1 elution) to give a thick
yellow oil, 0.39 g.          45    PART B: Preparation of
1-[4-(2-Carboxbenzamido)benzyl]2-butyl-4-chloro-5-(2-phenylethen-1-yl)imida
zole, E isomer                  The compound was prepared from the compound
of Part A by the procedure described in Example              227, Parts D
and E; m.pm 111-113[err] (dec).               Example 231
PART A: Preparation of
3-[2-Butyl-4-chloro-1-(4-notrobenzyl)imidazol-5-yl]-3-propen-1-ol acetate,
E isomer          55    A mixture of 1 g of
3-[1-(4-nitrobenzyl)-2-butyl-4-chloroimidazol-5-yl]propen-1-ol obtained
from Part C of              Example 227, 1 mL of acetic anhydride and 2 mL
of pyridine in 20 mL of CH[err]Cl[err] was stirred at room
temperature for 16 hours. The reaction mixture was diluted with 100 mL of
ethyl acetate and the organic              layer was washed with H[err]O.
The crude product obtained upon concentration of the organic layer was
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purified by flesh silica gel chromatography (hexane: ethyl acetate = 1:1
elution) to give the desired acetate      as a thick colorless oil, 0.95 g.
PART B: Preparation of
3-[2-Butyl-4-chloro-1-(4-aminobenzyl)imidazol-5-yl]-3-propen-1-ol aceate, E
isomer          The nitro compound obtained from Part A was reduced to the
amino compound by the conditions      described in Part D of Example 227.
The desired compound was obtained as a colorless thick oil.       PART C:
Preparation of
3-[2-Butyl-4-chloro-1-(4-(2-carboxybenzamido)benzyl)imidazol-5-yl]-3-propen
-1-ol 10  acetate, E isomer          The phthalamic acid derivative was
obtained from the aniline derivative obtained from Part B and     phthalic
anhydride by the method described in Part E of Example 227. The desired
compound was     obtained as a colorless solid, m.p. 84.87[err].
NMR (CDCl[err]) [err] 0.91 (t, 3H, J= 7,1Hz); 1.2 (m, 2H); 1.7 (m, 2H); 2.0
(s, 3H); 2.7 (t, 2H, J  7,4Hz); 4.57     (d, 2H= 5.4Hz); 5.06 (s, 2H); 6.24
(m, 2H); 6.9-8.0 (m, 8H); 8.8 (s, 1H).      Example 232  20  Preparation of
3-[1-(4((N-Trifluoromethanesulfonyl)anthranilamido)benzyl)-2-butyl-4-chloro
imidazol-5-yl]-3-     propen-1-ol aceate, E isomer          A mixture of
0.72 g of 3-[2-butyl-4-chloro-1-(4-aminobenzyl)imidazol-5-yl]-3-propen-1-ol
acetate ob-     tained from Example 231, Part B and 0.6 mL of triethylamine
in 20 mL of CH[err]C[err] was cooled with an ice 25  bath. To this solution
was added 0.6 g of o-(trifluoromethanesulfonamido)benzoyl chloride dropwise
and the     reaction mixture was stirred at room temperature for 2 hours.
The reaction mixture was then diluted with     100 mL of ethyl aceate and
the ethyl acetate solution was washed with water, dried over Na[err]SO[err]
and     concentrated to give a crude product which was purified by a flash
silica gel column chromatography (3%     acetinitrile in ethyl acetate) to
give the desired compound as a solid, 1.05 g, m.p. 156-158[err]; NMR (200
30  mHz. CDCl[err]); [err] 12.9 (bs, 1H); 8.12-6.91 (m); 6.3 (s); 5.09 (s);
4.61 (d, 2H, J=4.5 Hz); 2.04 (s, 3H).      Example 233   Preparation of
3-[1-(4-((N-trifluoromethanesulfonyl)anthranilamido)benzyl)-2-butyl-4-chlor
oimidazol-5-yl]-           A mixture of 0.9 g of the compound of Example
232 and 3 mL of 1N NaOH in 6 mL of methanol was     stirred at room
temperature for 1.6 hours. The reaction mixture was diluted with 50 mL of
water and the     aqueous solution was acidified to a pH of 3 with 1N HCl
to produce extensive solids which were collected 40   and washed with
water. The solid were then dried in vacuo to give 0.85 g of the desired
product, m.p. 129-     131[err]: NMR (200  MHz, 5%
DMSO[err]-d[err]/CDCl[err]): [err] 11.15 (bs, 1H); 8.02-6.95 (m, 6H);
6.5-6.3 (m, 2H); 5.13 (s,     2H); 4.19 (d, 2H, J= 3.5 Hz).      Example
234      PART A: Preparation of
3-[2-Butyl-4-chloro-1-(4-nitrobenzyl)imidazol-5-yl]-2-(carboethoxy)propanoi
c acid,     ethyl ester          The sodium salt of diethyl malonate was
generated from 2.5 g of NaH (50% oil dispersion) and 8 mL of 50     diethyl
malonate in 100 mL of dried DMF with ice cooling. To the above solution was
added 5 g of the     chloromethyl compound and the mixture was stirred at
room temperature for 3 hours. The reaction mixture     was stirred at room
temperature for 3 hours. The reaction mixture was concentrated and the
residue was     diluted with 100 mL of water. The aqueous layer was
acidified to a pH of 6 by 1N HCl and the product was     extrated with
ethyl acetate. The crude product was purified by column chromatography
(Hex- 55  ane:EtOAc=2:1 solution) which afforded the product as a thick
yellow oil, 2.8 g.
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PART B: Preparation of
3-[2-Butyl-4-chloro-1-(4-nitrobenzyl)imidazol-5-yl]propanoic acid methyl
ester           A mixture of 0.5 g of the compound from Part A in 20 mL of
3N HCI was refluxed for 2 hours. The      reaction mixture was cooled and
neutralized to a pH of 8 with 4N NaOH solution. The resulting gummy  5
solids were extracted into ethyl actate and concentrated to give a thick
yellow oil, 0.5 g. The propionic acid      derivative was dissolved in
ethyl ether and was treated with diazomethane in ethyl ether to give a
crude      methyl ester which was purified by column chromatography
(hexane:ethyl acetate =1:1) which afforded the      product as a waxy
solid, 0.34 g.   10  PART C: Preparation of
3-[2-Butyl-4-chloro-1-(4-(2-carboxybenzamido)benzyl)imidazol-5-yl]propanoic
acid        methyl ester           The nitro compound of Part B was reduced
to the corresponding amino compound by methods      previously described. A
mixture of 17 mg of the amino compound and 7.5 g of phthalic anhydride in 1
mL  15  of CHCl[err] was stirred at room temperature for 1 hour. The
reaction mixture was concentrated to dryness and      the residue was
triturated with ether. The resulting solids were collected and washed with
ether. The pure      product was obtained as a colorless solid, 20 mg, m.p.
150.5-1 51.5 (dec.).  Example 235 20      Preparation of
3-[2-Butyl-4-chloro-1-(4-((N-trifluoromethanesulfonyl)anthranilamido)benzyl
)imidazol-5-yl]-            Reaction between the amino compound of Example
234, Part C and o-(trifluoromethanesulfonamido)- 25  benzoyl chloride using
the conditions described in Example 232 produced the title compound as a
solid,        Example 236  30  PART  A: Preparation of
3-[1-(4-Nitrobenzyl)-2-butyl-4-chloroimidazol-5-yl]propanoic  acid,  N,N-
dimethylamide           To a solution of 0.7 g of propionic acid from Part
B of Example 234 in 20 mL of methylene chloride was      added 0.5 mL of
pyrifine, 0.16 g of dimethylamine HCl salt and 0.42 g of
dicyclohexylcarbodlimide. The 36 mixture was then stirred at room
temperature for 16 hours. At the end of the reaction the mixture was
filtered through celite and the filtrate was concentrated to give a thick
oily product. Thus obtained crude     product was purified by flash column
chromatography (100% elution) to give a pure product as a thick
colorless oil, 0.68 g; NMR (200 MHz, CDCl[err]) [err] 2.89 (s, 3H); 2.93
(s, 3H); 5.43 (5, 2H).  40  PART  B:  Preparation  of
3-[1-(4-Aminobenzyl)-2-butyl-4-chloroimidazole-5-yl) acdi, N,N-
dimethylamide          The nitro compound from Part A was reduced by the
same method described in Part D of Example 227     to give the amino
compound as a solid, m.p. 146-148[err]. 45     PART C: Preparation of
3-[2-Butyl-4-chloro-1-(4-((N-trifluoromethanesulfonyl)anthranilamidobenzyl)
imidazol-           The amino compound from Part B was treated with
o-(trifluoromethanesulfonamido)benzoyl chloride as 50 described in Example
232 to give the trifluoromethylsulfonamide product, m.p. 106-108[err].
PART D: Preparation of
3-[2-Butyl-4-chloro-1-(4-(2-carboxybenzamido)benzyl)imidazol-5-yl)propanoic
acid,           The amino compound from Part B was reacted with phthalic
anhydride as described in Part E of     Example 227 to give the phthalamic
acid derivative, m.p. 139-142[err].
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Example 237       PART A: Preparation of
3-[1-(4-Nitrobenzy-2-butyl-4-chloroimidazol-5-yl]-2-carboethoxy-2-methylpro
panoic      acdi, ethyl ester           A solution of 2 g of the malonate
derivative obtained from Part A of Example 234 in 10 mL of dried      DMF
was cooled with ice. To the solution was added 0.22 g of NaH (50% oil
dispersion) and the solution      was stirred for 5 minutes before adding
0.3 mL of methyl iodide. The reaction mixture then stirred at room
temperature for 2 hours. The reaction mixture was diluted with 400 ml of
ethyl acetate and the organic 10  layer was washed with H[err]O and brine.
The crude product obtained upon concentration of the organic layer      was
purified by flash silica oel column chromatography (hexane:ethyl
acetate=1:1 elution) to give a pure 



compound as a thick colorless oil, 1.8 g.          PART B: Preparation of
3-[1-(4-Nitrobenzyl-2-butyl-4-chlorolmidazol-5-yl]-2-methylpropanic acid
The malonate derivative from Part A was subjected to the
hydrolysis-decarboxylation condition as      described in Part B of Example
234. The desired compound was obtained as a thick yellowish liquid.    PART
C: Preparation of
3-[1-(4-Nitrobenzyl)-2-butyl-4-chlorolmidazol-5-yl]-2-methylpropanoic acid,
isopropyl 20  ester          A mixture of 0.38 g f the acid from Part B, 1
ml of isopropyl alcohol and 0.22 g of dicyclohexylcar-      bodimide in 10
mL of CH[err]Cl[err] was stirred at room temperature for 16 hours. The
reaction mixture was      concentrated and the residue was taken into ethyl
acetate. Insoluble material was filtered off and the filtrate 25  was
concentrated to give a crude product which was purified by column
chromatography (hexane:ethyl      acetate = 2:1 elution to give the desired
compound as a thick colorless oil, 0.36 g.       PART D: Preparation of
3-[1-(4-((N-trifluoromethanesulfonyl)anthranilamido)benzyl)-2-methylpropano
ic acid,  30         The title from the ester of Part C by the methods
described in Parts B and C     of Example 236; m.p, 132-135[err].
Examples 230 and 239 35     PART A: Preparation of d and 1
3-[1-(4-Nitrobenzyl)-2-chloroimidazol-5-yl]2-methylpropanoic acid,
d-(*)-[err]-methylbenzylamide          A mixture of 0.71 g of the propionic
acid derivative from Part B of Example 237, 0.25 ml of d-(+)-[err]- 40
methylbenzylamine and 0.4 g of dicyclohexylcarbodlimide in 50 ml of
CH[err]Cl[err] was stirred at room       temperature for 16 hours. The
reaction mixture was concentrated and residue was dissolved In 100 mL of
ethyl acetate. Insoluble material was filtered off through celite and the
filtrate was concentrated to give a     crude product which was purified by
silica gel column chromatography (hexane:ethyl acetate 2:1 elution).
Two distereoisomers were separated as a thick colorless oil, 0.37 g each.
45     PART B: Preparation of d and 1
3-[1-(4-Aminobenzyl)-2-butyl-4-chloroimidazol-5-yl]-2-methylpropanic acid,
The nitro compound from Part A was reduced by the same method described in
Part D of Example 227 50  to give the amine compound as a thick colorless
oil.      PART C:  Preparation of d and 1
3-[1-(4-2-Carboxybenzamido)benzyl-2-butyl-4-chloroimidazol-5-yl]2-
Each diasteroisomer of the amino compound from Part B was reacted with
phthalic anhydride     separately as described in Part E of Example 227, to
give the phthalamic acid derivatives, m.p. 188-189.5[err]     and
201-202[err], respectively.
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Example 240       Preparation of
1-([2'-Carboxybiphenyl-4-yl)methl]-2-butyl-4-chloroimidazole-5-carboxylic
acid  5     To a solution of 1.03 g of
1-[(2'-carbomethoxybiphenyl-4-yl)methyl]-2-butyl-4-chloro-5-hydrox-
yrnethylimidazole of anhydrous acetic acid at 25[err] was added a solution
of 0.62 g of chromium      trioxide in 10 mL of water. The mixture was
stirred at 25 [err] for 15 minutes and then poured into water. The
precipitated solids were recovered by filtration and then dissolved in 50
mL of 1.0 N aqueous sodium      hydroxide solution. The alkaline solution
was allowed to stand at 25[err] overnight and then was acidified to pH 10
3 with 10% aqueous hydrochloric acid. The precipitated solid was recovered
by filtration and recrystallized     from ethyl acetate to afford 0.10 g of
1-[(2'-carboxybiphenyl-4-yl)methyl]-2-butyl-4-chloroimidazole-5-car-
boxylic acid (m.p. 186-187[err] (decommp.)). NMR (DMSO-d[err]) [err] 12.97
(br s, 2H); 7.68 (d, 1H); 7.53 (t, 1H); 7.41     (t, 1H): 7.34 (d, 1H);
7.28 (d, 2H); 7.02 (d, 2H); 5.61 (s, 2H); 2.60 (t, 2H); 1.53 (quint., 2H);
1.27 (sext., 2H);     0.81 (t, 3H) 15                30
151                           EP 0 253 310 B1      Examples 241-264 were
prepared using procedures illustrated in Examples 227-240.
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(continued)                                                     [err]
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EP 0 253 310 B1                                          Table 18
(continued)  [err]              Example 266  15  PART A: Preparation of
2-(But-len-1-yl)5-t-butyldimethylsilyloxymethyl-1-[(2'-carbomethoxybiphenyl
-4-yl)-     methyl]-4-chloroimidazole
2-(But-1-en-1-yl)-1-[(2'-carbomethoxybiphenyl-4-yl)methyl]-4-chloro-5-(hydr
oxymethyl)imidazole (1.4 g),     1-butyldimethylsilyl chloride (0.55 g),
and imidazole (0.5 g) were mixed and stirred in DMF (5 mL) for 18 20  hours
at room temperature with ethyl acetate and washing the organic phase with
water followed     by drying (MgSO[err]), evaporation of the solvent in
vacuo, and flash chromatography in 3:1 hexane/ethyl     acetate yield 1.5 g
of a clear oil. NMR (200 MHz, CDCl[err]) [err] 7.83 (d, 1H); 7.52 (t, 1H);
7.40 (t, 1H); 7.33-     7.24 (m, 3H): 7.08 (d, 2H); 6.63 (d of t, 1 H);
6.13 (d, 1 H); 5.30 (s, 2H); 4.57 (s, 2H); 3.64 (s, 3H); 2.21 (quint.,
2H): 1.04 (t, 3H); 0.88(s, 9H), 0.05 (s, 6H). 25     PART B: Preparation of
5-t-Butyldimethylsilyloxymethyl-1-[(2'-carbomethoxybiphenyl-4-yl)methyl]-4-
chloroimidazole-2-carboxaldehyde
2-(But-1-en-1-yl)-5-(t-butyldimethylsilyloxymethyl)-1
-[(2-carbomethoxybiphenyl-4-yl)methyl-4- 30  chlorimidazole (262 mg) was
reacted with osmium tetroxide and sodium periodate by the procedure
described in Example 178, Part B for 1.5 hours at room temperature. Work-up
and flash chromatography in     3:1 hexane/ethyl acetate yielded 200 mg of
an amorphous solid. NMR (200 MHz, CDCl[err]) [err] 9.74 (s, 1H);     784
((d, 1H), 7.54 (t, 1H), 7.43 (t, 1H), 7.34-7.25 (m, 3H), 7.16 (d, 2H) 5.83
(s, 2H), 4.65 (s, 2H), 3.84 (s, 3H),     0.80 (s, 9H), 0.09 (s, 6H).
PART C: Preparation of 5-t-Butyldimethylsilyloxy-
methyl-1-[(2'-carbomethoxybiphenyl-4-yl)-
methyl]1-4-chloro-2-(cis-pent-1-on-1-yl)-
5-1-Butyldimethyisllyloxymethyl-1-[(2'-carbomethoxybiphenyl-4-yl)methyl]-ch
loroimidazole-2-     carboxaldehyde (200 mg) was added all at once to a
solution of n-butyltriphenylphosphonium bromide (0.26 45  g) and potassium
t-butoxide (70 mg) in THF at 0[err] C. The reaction mixture was stirred at
room temperature     for 15 minutes when it was quenched with saturated
aqueous ammonium chloride solution. The mixture was     extracted with
ethyl acetate, the organic layers washed with water, dried (MgSO[err]) and
the solvent removed     in vacuo. The residue was flash chromatographed in
hexane/ethyl acetate (5:1) to yield 100 mg of an oil.     NMR (200 MHz,
CDCl[err]) [err] 7.85 (d, 1H), 7.54 (t, 1H), 7.42 (t, 1H), 7.35-7.24 (m,
3H), 7.07 (d, 2H), 6.07 (d, 50 1H). 5.67 (d of t, 1H), 5.26 (s, 2H), 4.59
(s, 2H), 3.64 (s, 3H), 2.69 (quart., 2H), 1.46 (sext., 2H), 0.91 (t, 3H),
0.85 (s, 9H), 0.05 (s, 6H).            PART D:   Preparation of
1-[(2'-Carbomethoxybiphenyl- 55
4-yl)methyl]-4-chloro-5-hydroxymethyl-2-(cis-
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5-t-Butyldimethylsilyloxymethyl-1-[(2'-carbomethoxybiphenyl-4-yl)methyl-4-c
hloro-2-(cis-pent-1-en-1-yl)-     imidazole (100 mg) was desilylated with
fluoride by procedures familiar to one skilled in the art. Flash
chramatography in 1:1 hexane/ethyl aceate yielded 65 mg of a viscous,
colorless oil. NMR (200 MHz,     CDCl[err]) [err] 7.95 (d, 1H), 7.55 (t,
1H), 7.42 (t, 1H), 7.28 (m, 3H), 7.05 (d, 2H), 6.11 (d, 1H), 5.92 (d of t,
1H), 5  5.30(s, 2H), 4.57 (d, 2H), 3.64 (s, 3H), 2.69 (quart., 2H), 1.62
(t, 1H), 1.47 (sext., 2H), 0.92 (t, 1H).              PART E:  Preparation
of 1-[(2-Carboxybiphenyl-4-yl)-
methyl]-4-chloro-5-hydroxymethyl-2- (cis-
1-[2'-CArbomethoxybiphenyl-4-yl)methyl]-4-chloro-5-hydroxymethyl-2-(cis-pen
t-1 -en-1-yl)imidazole  (65     mg) was hydrolyzed by a procedure similar
to that found in Example 85, Part E. Work-up yielded 45 mg of 15 colorless
solids; m.p. 148-160[err]. NMR (200 MHz, DMSO-d[err]) [err] 7.77 (d, 1H);
7.50 (t, 1H); 7.38 (t, 1H); 7.33     (m, 3H); 7.08 (d, 2H); 6.10 (d, 1H);
5.84 (d of t, 1H); 5.32 (s, 2H); 4.47 (s, 2H); 2.85 (quart., 2H), 1.45
(sext.,          Table 19 further illustrates compounds which were made or
could be made by the methods described                 EP 0 253 310 B1
Table 19 [err]
167               EP 0 253 310 B1           Table 19 (continued)
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Table 19 (continued)                            



[err]                    159                   EP 0 253 310 B1
Table 19  (continued)
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Table 19 (continued)
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Table 19 (continued)
[err] 55 Utlity       The hormone angiotensin II (All) produces numerous
biological responses (e.g. vasoconstriction)   through stimulation of its
receptors on cell membranes. For the purpose of identifying compounds such
as                                    162
EP 0 253 310 B1       All antagonists which are capable of interacting with
the All receptor, a ligand-receptor binding assay was     utilized for the
initial screen. The assay was carried out according to the method described
by [Glossmann     et al., J. Biol. Chem., 249, 825 (1974)], but with some
modifications. The reaction mixture contained rat     adrenal cortical
microsomes (source of All receptor) in Tris buffer and 2 nM of [err]H-All
with or without 5  potential All antagonist. This mixture was incubated for
1 hour at room temperature and the reaction was     subsequently terminated
by rapid filtration and rinsing through glass micro-fibre filter.
Receptor-bound [err]H-     AH trapped in filter was quantitated by
scintillation counting. The inhibitory concentration (IC[err]) of potential
All antagonist which  gives 50% displacement of the total specifically
bound [err]H-All is presented as a     measure of the affinity of such
compound for the All receptor (see Table 20). 10    The potential
antihypertensive effects of the compounds of this invention may be
demonstrated by     administering the compounds to awake rats made
hypertensive by ligation of the left renal artery [Cangiano     et al., J.
Pharmacol. Exp. Ther., 208 310 (1979)]. This procedure increases blood
pressure by increasing     renin production with consequent elevation of
All levels. Compounds are administered orally at 100 mg/kg     and/or
intravenously via a cannula in the jugular vein at 10 mg/kg. Arterial blood
pressure Is continuously 15  measured directly through a carotid artery
cannula and recorded using a pressure transducer and a     polygraph. Blood
pressure levels after treatment are compared to pretreatment levels to
determine the     antihypertensive effects of the compounds (See Table 20).
20   
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Angiotensin II    Antihypertensive                               Receptor
Effects in Renal                               Binding        Hypertensive
Rats                               IC[err]   Intravenous   Oral
Ex. No.                 (umolar)       Activity[err] Activity[err]
1.80                                    +           NA        2 (sodium
salt)       0.140           +              NA        3 (sodium salt)
0.420                         NA        4 (sodium  salt)       0.280
+            NA        5  (sodium salt)       0.190
NA        6                      5.70              NT 30     7
0.420             +            NA         8 (sodium salt)        0.790
NA         9 (sodium salt)        5.80              NT         10 (sodium
salt)        0.190             NT 25        11 (sodium salt)        0.380
NA           NA        12 (sodium salt)        0.030             +
NA        13 (sodium salt)        6.90              +            NA 30
14                       3.20              NT        15 (sodium salt)
9.4               +            NA        16                      0.018
+           NA 17 (sodium salt)        0.042             +            NA
18                      0.08               +           NA        19 (sodium
salt)        1.70              NT        20  (sodium salt)       5.30
NT        21 (sodium salt)        2.10               +           NA
25                      3.90               NT        26 (sodium salt)
3.80                           NA        27 (sodium salt)        1.20
+                                                  164
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Angiotensin II    Antihypertensive                              Receptor
Effects in Renal                              Binding        Hypertensive
Rats                                IC[err]       Intravenous   Oral 10
Ex. No.         (umolar)         Activity[err]  Activity [err]
8.00             NT                               3.10
NA        30 (sodium salt)      0.39             +           + 15   31
0.64                   NT        32 (sodium salt)        0.43
NT        33                     0.940                  NT  20    35
(sodium salt)        3.40              +          +        36 (sodium salt)
0.19              +          NA        51                     2.30
NA         NA        52                     1.10                   NT 25
54                     7.20              +        55
0.930             +          NA        56                     4.40
NT 30     57                     4.90              +          NA        58
8.30             +           NA        59                     3.00
NA         NA 35    60                      1.20                   NT
61                     5.00                   NT        62 (sodium salt)
9.20                   NT        63 (soium salt)        3.70
NA        64                     0.620             +          NA        65
0.240             +          NA        66                     0.350
+          NA 45     67                     1.10              +          NA
70                     2.50              +          NA        71
2.80                   NT        72                     6.50              +
NA     55                                      165
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Angiotensin  II    Antihypertensive                              Receptor
Effects in Renal                              Binding          Hypertensive
Rats                          IC[err]          Intravenous   Oral
Ex. No.         (umolar)          Activity[err]  Activity[err]        74
(trass compound)   3.90              +           NA           (cis
compound)      4.50              +           NA       75 (sodium salt)
7.60              +           + 15   76 (sodium salt)         2.70
+           NA       77 (sodium salt)        5.70              NA
NA       78 (sodium salt)        8.00              +           +       79
(sodium salt)      0.50              +           NA       80 (sodium salt)
0.50              +           +       81 (sodium salt)       0.57
NA          NA       82                     6.10                   NT
83                  6.40                   NT
0.49              +           +       86                      2.90
+           NA 30    87                      2.50                    NT
88                      1.30                          +       89
0.039             +           +  35  90 (sodium salt)         o.020
+           +       91                     0.26               +
NA       92                      0.062             +
0.89              +           NA       94                     0.280
+           +       95                      1.20              +
NA       96                     1.10                    NT 45   97
0.270              +           NA       98 (sodium salt)        0.099
+           +                                               166
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Angiotensin II    Antihypertensive 5                            Receptor
Effects in Renal                               Binding        Hypertensive
Rats                                 IC[err]       Intravenous  Oral
(umolar)     Activity[err]  Activity 2 10     99                      0.090
+            +         100                     0.090             +
+        102                     0.061             +            +
0.680             +           +                                1.90
+              +        107                     1.70                     NT
.        108                     0.160             +            + 20
109                     0.98                          +        110
1.30                                0.020                 NT        114
0.050             +            +        115              0.43           +
+        116                      0.26              +           + 35    117
0.89               +           +       118                     0.089
+            +                                0.330            +
+                                5.60              +           NA 35
124                     1.80              +           NA
0.650             +           +                                0.340
+ 40    127                      0.150              +            +
128                     0.08              +           +        129
0.330             +            + 45     130                     0.470
+           +        132                     0.020             +
+                                 0.180             +           +
1.30              +           +                                 0.190
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Table 20 (continued)  5                          Angiotensin II
Antihypertensive                               Receptor        Effects in
Renal                               Binding         Hypertensive Rats
IC[err]       Intravenous  Oral            Ex. No.         (umolar)
Activity[err]        Activity[err]       144                     0.083
+           +       148 (sodium salt)       0.200              +
+       149 (sodium salt)    0.450              +             +       150
(sodium salt)       0.200              +           +       151 (sodium
salt)       0.560              +           +  



20   153 (sodium  salt)      0.200              +           +       154
(sodium salt)       0.60               +           +       156
0.060              +       160  (sodium salt)      O.120              +
+       162 (sodium salt)        0.140             +           +       165
(sodium salt)       3.00               +           NA       166 (sodium
salt)       0.240              +           NA       171  (sodium salt)
0.600               +           NA       173 (sodium salt)       0.700
+       174 (sodium salt)       0.300              +           NA       175
(DCHA salt)         1.50               +           NA
0.200             +           NA       177                     9.60
+           NA 40   178                       4.20              +
+       179                     4.40               +           NA       180
2.90               +           NA       181                     4.90
+           NA       182                    4.10               +
NA       183                     6.30               +           NA
184                     0.40               +           NA
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Table 20 (continued)                         Angiotensin II
Antihypertensive                           Receptor      Effects in Renal
Binding       Hypertensive Rats                             IC[err]
Intravenous   Oral             Ex. No.             (umolar)
Activity[err]   Activity[err] 10      185                   0.400
+         NA      192                   2.30                       NA
293                   0.31             +         NA      194
1.20                 NT      195                    0.92             +
+ 199                   1.80                       NA      202  (sodium
salt)       0.160            +           NA      203 (sodium salt)    0.340
+          +      204 (sodium salt)    1.90             +          NA
205 (sodium salt)     2.50                 NT      206 (sodium salt)
1.40                 NT      207 (sodium salt)    0.15            +
+      208 (sodium salt)      0.330        +          NA      209 (sodium
salt)    0.27                  NT      215 (sodium salt)       0.200
NA      217 (sodium salt)   2.70                   NT      218 (sodium
salt)      2.0               NT      219                  0.68
NT      223                  5.40                  NT 40   224
5.90                 NT      227                   0.110      228
0.530                NT      229                   2.10          +
+ 230                     1.60           + 231                     0.076
NT 232                   0.510            +      230                   1.60
+      231                  0.076                 NT
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Table 20 (continued)                          Angiotensin II
Antihypertensive 5                          Receptor       Effects in Renal
Binding    Hypertensive Rats                               IC[err]
Intravenous   Oral                 Ex. No.                   (umolar)
Activity[err]   Activity[err]        233                   0.600
+           +       234                  0.064                        NA
235                   0.160            +           NA       236
0.110              +       237                   0.120             +
NA       238                   0.110             +          NA 239
0.092              +       241                   0.170             +
242                    0.270            +       243                   0.200
NT       344                 0.088            +       346
0.120             +       347                   0.110                  NT
248                   0.250              +       249
0.072                        NA       250                    0.120
+          NA 264                    0.250            +           +
265                    0.270         +              + 266
2.30             +      292                    0.700          +
+ 314                    0.630              +           NA
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1      Significant  decrease  in  blood  pressure  at
10 mg/kg or less                  2      Significant  decrease  in  blood
pressure  at 5                       100 mg/kg  or less                  NA
- Not active  at  100 mg/kg  dosage  administered.
Although many of the compounds tested were not
active orally. thet were active    10                 intravenously. A few
compounds  (Examples  10.                         51, 59, 77 and 91) did
not produce a                         significant decrease in blood
pressure at 10                         mg/kg intravenously, but did produce
some                         decrease at that level, and it is expected
15                 that they would  be active  intravenously  at  a
higher  dosage, e.g.. 30 mg/kg.                  NT  - Not tested.
Dosage Forms            The compounds of this invention can be administered
for the treatment of hypertension according to the   25  invention by any
means that effects contact of the active ingredient compound with the site
of action in the        body of a warm-blooded animal. For example,
administration can be parenteral, i.e., subcutaneous,        intravenous,
intramuscular, or intos peritoneal. Alternatively, or concurrently, in some
cases administration        can be by the oral route.           The
compounds can be administered by any conventional means available for use
in conjunction with   30  pharmaceuticals, either as individual therapeutic
agents or in a combination of therapeutic agents. They can        be
administered alone, but arm generally administered with a pharmaceutical
carrier selected on the basis of        the chosen route of administration
and standard pharmaceutical practice.           For the purpose of this
disclosure, a warm-blooded animal is a member of the animal kingdom
possessed of a homeostatic mechanism and includes mammals and birds.   35
The dosage administered will be dependent on the age, health and weight of
the recipient, the extent of        disease, kind of concurrent treatment,
If any, frequency of treatment and the nature of the effect desired.
Usually, a daily dosage of active ingredient compound will be from about
1-500 milligrams per day.        Ordinarily, from 10 to 100 milligrams per
day In one or more applications is effective to obtain desired
results. These dosages are the effective amounts both for treatment of
hypertension and for tretment of    40 congestive heart failure, i.e., for
lowering blood pressure and for correcting the hemodynamic burden on the
heart to relieve the congestion.           The active ingredient can be
administered orally in solid dosage forms, such as capsules, tablets, and
powders, or in liquid dosage forms, such as elixirs syrups, and
suspensions. It can also be administered        parenterally, in sterile
liquid dosage forms.    45   Gelatin capsules contain the active ingredient
and powdered carriers, such as lactose, starch, cellulose
derivatives, magnesium stearate, stearic acid, and the like. Similar
diluents can be used to make        compressed tablets. Both tablets and
capsules can be manufactured as sustained release products to
provide for continous release of medication over a period of hours.
Compressed tablets can be sugar        coated of film coated to mask any
unpleasant taste and protect the tablet from the atmosphere, or enteric
50 coated for selective disintegration in the gastro-intestinal tract.
Liquid dosage forms for oral administration can contain coloring and
flavoring to increase patient        acceptance.           In general,
water, a suitable oil, saline, aqueous dextrose (glucose), and related
sugar solutions and        glycols such as propylene glycol or polyethylene
glycols are suitable carriers for parenteral solutions.   55  Solutions for
parenteral administration preferably contain a water soluble salt of the
active ingredient,        suitable etallizing agents, and if necessary,
buffer substances. Antioxidizing agents such as sodium        bisulffle
sodium sulfide or ascorbic acid, either alone or combined, are suitable
stabilizing agents. Also        used are citric acid and its salts and
sodium EDTA. In addition, parenteral solutions can contain
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preservatives, such as benzalkonium chloride, methyl- or propylparaben, and
chlorobutanol.         Suitable pharmaceutical carriers are described In
Remington's Pharmaceutical Sciences, A. Osol, a     standard reference text
In this field.         Useful pharmaceutical dosage-forms for
administration of the compounds of this Invention can be 6  illustrated as
follows:      Capsules          A large number of unit capsules are
prepared by filling standard two-piece hard gelatin capsules each 10  with
100 milligrams of powered active ingredient, 150 milligrams of lactose, 50
milligrams of cellulose, and     6 milligrams magnesium stearate.      Soft
Gelatin Capsules   15    A mixture of active ingredient in a digestible oil
such as soybean oil, cottonseed oil or olive oil is     prepared and
injected by means of a positive displacement pump into gelatin to form soft
gelatin capsules     containing 100 miligrams of the active ingredient. The
capsules are washed and dried.    Tablets          A large number of tablet
are prepared by conventional procedures so that the dosage unit is 100
miligrams f active ingredient, 0.2 milligrams of colloidal silicon dioxide,
5 milligrams of magnesium     stearate, 275 milligrams of microcrystalline
cellulose, 11 milligrams of starch and 98.8 milligrams of lactose.
Appropriate coatingd may be applied to incarese palatability or delay
absorption. 25     Injectable          A paraental composition suitable for
administration by injection is prepared by stirring 1.5% by weight     of
active ingredient in 10% by volume propylene glycol. The solution is made
to volume with water for 30  injection and sterilized.            An
aqueous suspension is prepared for oral administration so that each 5
milliliters contain 100 35  milligrams of finely divided active Ingredient,
100 milligrams of sodium carboxymethyl cellulose, 5     miligrams of sodium
benzoate, 1.0 grams of sorbitol solution, U.S.P., and 0.025 milliliters of
vanillin.          45
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Claims for the following Contracting States: AT, BE, CH, DE, FR, GB, GR,
IT, LI, LU, NIL, SE   1, An antihypertensive compound of the formula: 5
[err]  
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[err]                            is H; Cl; Br; I; F; NO[err]; alkyl of 1 to
4 carbon atoms; acyloxy of 1 to 4 carbon atoms;
alkoxy of 1 to 4 carbon atoms; CO[err]H; CO[err]R[err]; NHSO[err]CH[err];
NHSO[err]CF[err]; CONHOR[err]; 30                       SO[err]NH[err];
[err]                             aryl; or furyl; 40      R[err]
is H; Cl, Br, 1 or F; alkyl of 1 to 4 carbon atoms or alkoxy of 1 to 4
carbon atoms;                          is CN, N[err] or CO[err]R[err];
R[err]          is H, alkyl of 1 to 6 carbon atoms, cycloalkyl of 3 to 6
carbon atoms, alkenyl or                          alkynyl of 2 to 4 carbon
atoms;           R[err]         is alkyl of 2 to 10 carbon atoms, alkenyl
or alkynyl of 3 to 10 carbon atoms or the 45                       same
groups substituted with F or CO[err]R[err]; cycloalkyl of 3 to 8 carbon
atoms,                          cycloalkylalkyl, of 4 to 10 carbon atoms;
cycloalkylalkenyl or cycloalkylalkynyl of 5                          to 10
carbon atoms; (CH[err]),Z(CH[er])[err]R[err] optionally substituted with F
or CO[err]R[err];                          benzyl or benzyl substituted on
the phenyl ring with 1 or 2 halogens, alkoxy of 1 to
4 carbon atoms, alkyl of 1 to 4 carbon atoms or nitro; 60        R[err]
is H, F, Cl, Br, I, NO[err], CF[err] or CN;           R[err]            is
H, CN, alkyl of 1 to 10 carbon atoms, alkenyl of 3 to 10 carbon atoms, or
the                          same groups substituted with F; phenylalkenyl
wherein the aliphatic portion is 2 to 6                          carbon;
-(CH[err])[err]-imidazol-1-yl; -(CH[err])[err]-1,2,3-triazolyl optionally
substituted                          with one or two groups selected from
CO[err]CH[err] or alkyl of 1 to 4 carbon atoms;
-(CH[err])[err]-tetrazolyl; -(CH[err])[err]OR[err];
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[err]          R[err]          is alkyl of 1 to 6 carbon atoms or
perfluoroalkyl of 1 to 8 carbon atoms, 1-                      adamantyl,
1-naphthyl, 1-(1-naphthyl)ethyl, or (CH[err])[err]C[err]H[err];
R[err]           is H, alkyl of 1 to 6 carbon atoms, cycloalkyl of 3 to 6
carbon atoms, phenyl or 55                   benzyl;          R[err]
is H, methyl or benzyl;          R[err]        is -CO[err]H;
-CO[err]R[err]; -CH[err]CO[err]H, -CH[err]CO[err]R[err];
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[err]                         



R[err]          is H, alkyl or perfluoroalkyl of 1 to 8 carbon atoms,
cycloalkyl of 3 to 8 carbon                      atome, phenyl or benzyl;
R[err]           is H, alkyl of 1 to 8 carbon atoms, cycloalkyl of 3 to 6
carbon atoms, phenyl, benzyl, 45                  acyl of 1 to 4 carbon
atoms, phenacyl;          R[err]        is H, alkyl of 1 to 6 carbon atoms,
cycloalkyl of 3 to 6 carbon atoms, (CH[err])[err]C[err]H[err],
OR[err], or NR[err]R[err];          R[err]        is H, alkyl of 1 to 6
carbon atoms, cycloalkyl of 3 to 6 carbon atoms, phenyl or
benzyl; 50      R[err] and R[err]   independently are H, alkyl of 1 to 4
carbon atoms, phenyl, benzyl, [err]-methylbenzyl,                      or
taken together form a ring of the formula       [err]
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is NR[err], O or CH[err];         R[err]       is H, alkyl of 1-4 carbon
atoms, or phenyl;         R[err]          is alkyl of 1 to 6 carbon atoms,
-NR[err]R[err], or     [err]  10       R[err] and R[err]    independently
are H, alkyl of 1 to 6 carbon atoms, benzyl, or are taken together as
(CH[err])[err] where u is 3-6;          R[err]           is H, CH[err] or
-C[err]H[err];          R[err] is NR[err]R[err]. OR[err], NHCONH[err],
NHCSNH[err],  15 [err]    20       R[err] is hydrogen, alkyl with from 1 to
6 carbon atoms, benzyl, or allyl;          R[err] and R[err]    are
independently hydrogen, alkyl with from 1 to 5 carbon atoms, or phenyl;
R[err] and R[err]   are independently alkyl of 1-4 carbon atoms or taken
together are -(CH[err])[err];          R[err]          is H, alkyl of 1 to
4 carbon atoms, -CH[err]CH = CH[err] or -CH[err]C[err]H[err]R[err];
R[err] is, NO[err], NH[err], OH or OCH[err]; 25       X           is a
carbon-carbon single bond, -CO-, -O-, -S-, -NH-,    [err] 30
45          Y           is O or S;          z          is Q, NR[err], or S;
m           is 1 to 5;                      is 1 to 10; 50       P
is 0 to 3;                      is 2 to 3;          r           is 0 to 2;
s         is 0 to 5;          t             is 0 to 1; 55    and
pharmaceutically site of these compounds;           provided that:
(1) the R[err] group is not in the ortho position
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R[err] is                                            [err]                X
is a single born, and R[err] is CO[err]H, or   [err]     20     then R[err]
must be in the ortho or meta position; or when R[err] and X are as above
and R[err] is         NH[err]SO[err] or NHSO[err]CH[err] must be ortho;
(3) when R[err] is    [err]    30           and X is other than a single
bond, then R[err] must be ortho except when X = NR[err]CO and R[err] is
NH[err]SO[err]CF[err] or NHSO[err]CH[err], then R[err] must be ortho or
meta;         (4) when R[err] is 4-CO[err]H or a salt thereof, R[err]
cannot be S-alkyl;         (5) when R[err] is 4-CO[err]H or a salt thereof,
the substituent on the 4-position of the imidazole cannot be
CH[err]OH[err], CH[err]OCOCH[err], or CH[err]CO[err]H;         (6) when
R[err] is  40                                        [err]   46
X is -OCH[err]-, 50        R[err]  is 2-CO[err]H, and R[err] is H then
R[err] is not C[err]H[err]S;         (7) when R[err] is     [err]
and R[err] is n-hexyl then R[err] and R[err] are not both hydrogen;
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(8) when R[err] is     [err]            R[err] is not methoxybenzyl.
(9) the R[err] group is not 10
[err]              or CH[err]OH.      8. A compound of claim 1 having the
formula:                                               [err]
Wherein           R[err]    is -CO[err]H; -NHSO[err]CF[err];
[err]                           R[err]    is alkyl of 3 to 10 carbon atoms,
alkenyl of 3 to 10 carbon atoms, alkynyl of 3 to 10 carbon
atoms, cycloalkyl of 3 to 8 carbon atoms, benzyl substituted on the phenyl
ring with up to                  two groups selected from alkoxy of 1 to 4
carbon atoms, halogen, alkyl of 1 to 4 carbon                  atoms, and
nitro;           R[err]  is phenylakenyl wherein the aliphatic portion is 2
to 4 carbon atoms, -(CH[err])[err]-imidazol-1-yl,
-(CH[err])[err]-1,2,3,-triazolyl optionally substituted with one or two
groups selected from CO[err]CH[err]
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or alkyl of 1 to 4 carbon atoms,               (CH[err])[err]-tetrazolyl,
-(CH[err])[err]OR[err];      [err]                                   R[err]
is H, alkyl of 1 to 5 carbon atoms, OR[err], or NR[err]R[err];         X
is carbon-carbon single bond, -CO-,         



[err]                -OCH[err]-, -CH[err]O-, -O-, -SCH[err]-, -CH[err]S-,
-NHCH[err]-, -CH2NH- or -CH=CH-; and pharmaceuti-               cally
acceptable salts of these compounds.  60  3. A compound of claim 2 wherein:
R[err]    is H, alkyl of 1 to 4 carbon atoms, halogen, or alkoxy of 1 to 4
carbon atoms;         R[err]    is alkyL alkenyl or alkynyl of 3 to 7
carbon atoms;         R[err]    is H, Cl, Br, 1 or CF[err];         R[err]
is -(CH[err])[err]OR[err]; 55
EP 0 253 310 B1                 [err]                    or -COR[err];
R[err]  is CF[err], alkyl of 1 to 6 carbon atoms or phenyl:   R[err]    is
H, or alkyl of 1 to 4 carbon atoms; 20        R[err]  is CO[err]H;
CO[err]CH[err]OCOC(CH[err])[err]; NHSO[err]CF[err] and
[err] 26             R[err]  is H, or alkyl of 1 to 4 carbon atoms;
R[err]  is H, alkyl of 1 to 4 carbon atoms, or acyl of 1 to 4 carbon atoms;
30        R[err]  is H, alkyl of 1 to 5 carbon atoms; OR[err]; or
[err]  35            m     is 1 to 5;           x    = single bond, -O-;
-CO-; -NHCO-; or -OCH2-; and pharmaceutically acceptable salts.  40      4.
The compounds of claims 1 to 3, selected from
2-Butyl-4-chloro-1-[(2'-(1H-tetrazol-5-yl)biphenyl-4-yl)-
methyl]-5-(hydroxymethyl)imidazole, or a pharmaceutically acceptable salt
thereof;
2-Butyl-4-chloro-1-(2'-carbonxybiphenyl-4-yl)methyl]-5-(hydroxymethyl)imida
zole, or a pharmaceuti-         cally acceptable salt thereof;
2-Butyl-4-chloro-1-[(2'-carboxybiphenyl-4-yl)methyl]-5-[(methoxycarbonyl)am
inomethyl]imidazole, or 45     a pharmaceutically acceptable salt thereof;
2-Butyl-4-chloro-1-[(2'-carboxybiphenyl-4-yl)methyl]5-[(propoxycarbonyl)ami
nomethyl]imidazole, or         a pharmacetically acceptable salt thereof;
2-Butyl-4-chloro-1-[(2'-carboxybiphenyl-4-yl)methyl]imidazole or a
pharmaceuti-         cally acceptable salt thereof; 50
2-Butyl-1-[(2'-carboxybiphenyl-4-yl)methyl)imidazole-5-carboxaldehyde, or a
pharmaceutically ac-         captable salt thereof;
2-(1E-Butyl)-4-chloro-1-[(2'-carboxybiphenyl-4-yl)methyl]5-(hydroxymethyl)i
midazole, or a phar-         maceutically acceptable salt thereof;
2-(1E-Butenyl)-4-chloro-1-[(2'-carboxybiphenyl-4-)methyl]imidazole-5-carbox
aldehyde, or a phar-     maceutically acceptable salt thereof;
2-propyl-4-chloro-1-[2'-(1H-tetrazol-5-yl)biphenyl-4-yl)methyl]-5-(hydroxym
ethyl)imidazole,  or  a         pharmaceutically acceptable salt thereof;
2-propyl-4-chloro-1-[2'-(1H-tetrazol-5-yl)biphenyl-4-yl)methyl]imidazole-5-
carboxaldehyde,  or  a
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pharmaceutically acceptable salt thereof;
2-butyl-4-chloro-1-[2'(1H-tetrazol-5-yl)biphenyl-4-yl)methyl)imidazole-5-ca
rboxaldehyde, or a phar-          maceutically acceptable salt thereof;
2-(1E-butenyl)-4-chloro-1-[2'-(1H-tetrazol-5-yl)biphenyl-4-yl)methyl]-5-hyd
roxymethyl)imidazole, or a  5      pharmaceutically acceptable salt
thereof, and
2-(1E-butenyl)-4-chloro-1-(2'-(1H-tetrazol-5-yl)biphenyl-4-yl)methyl]imidaz
ole-5-carboxaldehyde, or a          pharmaceutically acceptable salt
thereof.       5. A pharmceutical composition comprising a pharmaceutically
suitable carrier and at least one com- 10     pound of Claims 1 to 4.
6. A process for the preparation of a compound of claims 1 to 4 wherein r
is 1 which comprises          contacting an imidazole derivative of Formula
1 with a benzyl derivative of Formula 2 in a solvent in          the
presence of a base for about 1 to about 10 hours at a temperature in the
range of about 20[err]C to 15    the reflux temperature of the solvent to
form a benzylimidazole of Formula 3:
[err]           wherein each of R[err], R[err], R[err], R[err], R[err] and
R[err] is stable under the reaction conditions and is a group as 30
defined in claim 1 or an intermediate or protected form thereof which can
be transformed to such a         group and wherein X[err] is halogen,
p-toluenesulfonyloxy or methylsulfonyloxy; and thereafter as neces-
sary transforming said intermediate or protected forms of the R groups to R
groups as defined in claim   35  7. Process of claim B wherein compounds 1
and 2 are contacted in the presence of a base selected from         the
group consisting of a metal hydride, MH, a metal alkoxide, MOR, sodium
carbonate, potassium         carbonate triethylamine and pyridine, in a
dipolar aprotic solvent or, where the base is MOR, the         solvent can
be an alcohol, ROH, where M is lithium, sodium or potassium and R is
methyl, ethyl or t-         butyl.      8. Process of claim 6 wherein:
R[err] is    [err]                   X           is a carbon-carbon single
bond, -CO-, -O-, -S-, or -NH-;            R[err] and R[err]    are each
indendently H, Cl, Br, I, CO[err]R[err], F. NO[err], alkyl of 1 to 4 carbon
atoms,                           alkyl of 1 to 4 carbon atoms, aryl or
furyl;           R[err] and R[err]   are as defined in claim 1;
R[err]            is alkyl of 1 to 10 carbon atoms or alkenyl of 3 to 10
carbon atoms, or the same                           groups substituted with
F; phenylalkenyl wherein the aliphatic portion is 2 to 6
caron atoms -(CH[err])[err]OR[err]; -(CH[err])[err]SR[err]; or
-(CH[err])[err]CN;                                                    183
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R[err]          is CO[err]R[err], CN, NO[err], trialkyltin tetrazole, or
trityltetrazole; and             R[err] and R[err]    are as defined in
Claim 1  5  9. Process of Claim 8 wherein R[err] is -CO[err]R[err] and the
product of Formula 3 is contacted with an alkali in          an aqueous
alcoholic solvent or with CFCO[err]H at a temperature in the range of about
20[err] C to the          reflux temperature of the solvent for about 1-24
hours, followed by adjustment of the pH of the mixture          to a value
in the range of 3 to 7, to convert the product to the corresponding product
wherein R[err] is  10      10. Process of Claim 9 wherein at least one of
R[err], R[err] or R[err] in Formula 1 is -CO[err]R[err] and is converted to
-CO[err]H.       11. Process of claim 9 wherein R[err] is t-butyl and the
reaction is conducted in CF[err]CO[err]H. 15      12. Process of Claim 8
wherein R[err] is -CN and the product of Formula 3 is contacted with (i) a
strong acid          at reflux temperature of the solvent for about 2-96
hours or (II) a strong alkali in an alcohol solvent at a
temperature in the range of about 20[err] C and the reflux temperature of
the solvent for about 2-96 hours    followed by a adjustment of the pH to
about 3-7, or (III) sulfuric acid followed by acid or alkali, to convert 20
the product to the corresponding compound wherein R[err] is -CO[err]H.
13.  Process of Claim 12 wherein at least one of R[err], R[err] or R[err]
is -CO[err]R[err] and is converted to -CO[err]H.      14. Process of Claim
12 wherein R[err] is -(CH[err])[err]CN and is converted to
-(CH[err])[err]CO[err]H, or is -(CH[err])[err]OR[err] and 25   is converted
to (CH[err])[err]OH when R[err] is converted to -CO[err]H.       16.
Process of Claim 8 wherein R[err] is -CN and the product of Formula 3 is
contacted with a mixture of          equimolar amounts of sodium azide and
ammonium chloride in a polar aprotic solvent at a temperature          in
the range of about 30[err]C to the reflux temperature of the solvent, for
about 1 hour to 10 days, to 30     convert the product to the corresponding
compound wherein R[err] is 5-tetrazolyl.       16. Process of Claim 15
wherein R[err] is -(CH[err])CN and is converted to
-(CH[err])[err]-tetrazolyl when R[err] is          converted to
5-tetrazolyl.  35  17. Method of Claim 8 wherein R[err] is -CN and the
product of Formula 3 is reacted with trialkyltin azide or
triaryltin azide followed by acidic or basic hydrolysis to convert the
product to the corresponding          compound wherein R[err] is
5-tetrazolyl.       18. Process of Claim 17 wherein R[err] is
-(CH[err])[err]CN and is converted to -(CH[err])m-tetrazolyl when R[err] is
40    converted to 5-tetrazolyl.       19. Process of Claim 8 wherein
R[err] is -NO[err] and the product of Formula 3 is contacted with a
reducing          agent to form a second intermediate of Formula 3 In which
R[err] is NH[err], and the latter is contacted with          an anhydride
(CH[err]SO[err])[err] or (CF[err]SO[err])[err]O or a chloride
CH[err]SO[err]Cl or CF[err]SO[err]Cl of sulfonic acid in a 45     solvent
to produce a compound in which R[err] is -NHSO[err]CH[err] or
-NHSO[err]CF[err].       20. Process of Claim 19 wherein at least one of
R[err], R[err], or R[err] is -NO[err] and is converted to -NHSO[err]CH[err]
or   50  21. Process of Claim 9 or 12 wherein the compound of Formula 3
with R[err] = CO[err]H either            (a) is contracted with about 1-4
equivalents of thionyl chloride in excess thionyl chloride or another
solvent at temperature in to range of about 20[err] C to the reflux
temperature of the solvent for a            period of about 5 minutes to
about 2 hours to form an intermediate of Formula 3 wherein R[err] is
CDCl, and the latter is contracted with about 2-10 equivalents of
hydroxylamine derivative H[err]NOR[err] 55          in excess hydroxylamine
derivative H[err]NOR[err] or other solvent, at a temperature in the range
of about             25-80[err] C for about 2-18 hours, or             (b)
is contacted the hydroxylamine derivative H[err]NOR[err],
dicyclohexylcarbodiimide and 1-hydroxyben-             zotriazols in a
solvent at a temperature in the range of about 0-30 [err] C for about 1-24
hours;                                                           184
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CONHOR[err].       22. Process of Claim 6 wherein; R[err] is     [err]
X                     is a carbon-carbon single bond, -CO-, -O-, -S-, or
-NH-; 15        R[err], R[err], R[err] and R[err]   are as defined In Claim
1 and             R[err]              is (CH[err])OR[err],
(CH[err])[err]OCOR[err].
(CH[err])[err]CH(OH)R[err].(CH[err])[err]COR[err]
(CH[err])[err]Cl[err](CH[err])[err]CN, CHO.  20  23, Process of Claim 22
wherein R' is (CH[err])[err]OH and the product of Formula 3 is contacted
with an alcohol          R[err]OH in the anhydrous atate in the  presence
of a strong acid or a Lewis acid, followed by          saporilification of
any CO[err]R[err] groups concomitantly formed or present in intermediate 3,
to form the          corresponding compound of Formula 3 wherein R[err] is
(CH[err])[err]OR[err]  and R[err] is not H.  25  24. Process of Claim 22
wherein R[err] is (CH[err])OR[err] and R[err] is not H and the product of
Formula 3 is          contacted with an aqueous acidic medium at a
temperature in the range of about 25 [err] C and the reflux
temperature of the solvent for a period of about 0.5-24 hours to form the
corresponding compound of          Formula 3 wherein R[err] is
(CH[err])[err]OH.  30  25 Process of Claim 22 wherein R[err] is
(CH[err])[err]OH and the product of Formula 3 is contacted with
(a) a carboxylic acid anhydride (R[err]CO)[err]O or chloride R[err]COCl in
a solvent in presence of a base at             a temperature in the range
of about 0 [err] C and the reflux temperature of the solvent for about
0.5-24             hours or             (b) a carboxylic acid
R[err]CO[err]H under anhydrous conditions in presence of a strong acid or
Lewis             acid at about 0[err]-100[err]C for about 0.5 to 24 hours,
to form the corresponding compound in which R[err]             is
(CH[err])[err]OCOR[err].      26. Process of Claim 22 wherein R[err] is
(CH[err])OCOR[err] and the product of Formula 3 is contacted with
aqueous acid or alkali to form the corresponding compound wherein R[err] is
(CH[err])[err]OH. 40      27. Process of Claim 22 wherein R[err] is
(CH[err])[err]OH and the product of Formula 3 is contacted with an
oxiding agent at a temperature of about 25-45[err] C for about 1-200 hours
to produce a corresponding          compound of Formula 3 in which R[err]
is (CH[err])[err]-[err]COR[err] and R[err] is H.  45  26. Process of Claim
22 wherein R[err] is (CH[err])[err]COR[err] and R[err]  is H and the
product of Formula 3 is          contracted with an organmetallic compound
R[err]P in which P Is MgBr or Li in a solvent at a          temperature in
the range of about -78[err]C to 100[err]C for about 0.5-24 hours to form a
compound of          Formula 3 in which R[err] is
(CH[err])[err]CH(OH)R[err] and R[err] is not H.  50  29. Process of Claim
22 wherein R[err] is (CH[err])[err]CH(OH)R[err] and R[err] is not H and the
product of Formula 3 is          contracted with an oxidizing agent in a
solvent to form a corresponding compound of Formula in which 



R[err] is (CH[err])[err]COR[err] and R[err] is not H.      30.  Process of
Claim 22 wherein R[err] is (CH[err])[err]COR[err] and R[err] is H and the
compound of Formula 3 is 55     contracted with an oxidizing agent in a
solvent to form a corresponding compound of Formula 3 in          which
R[err] is (CH[err])[err]COR[err] and R[err] is OH.
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31. Process of Claim 22 wherein R[err] is (CH[err])COR[err] and R[err] is
OH and the compound of Formula 3 is           contacted with thionyl
chloride in excess or in another solvent at a temperature in the range of
about           0[err] C to the reflux temperature of the solvent for about
5 minutes to about 24 hours to form a           corresponding compound of
Formula 3 In which R[err] is (CH[err])[err]COCl followed by contact of the
latter with  5      an amino NHR[err]R[err] in excess or in a solvent at
temperatures in the range of about 0 [err] C and reflux
temperature of the solvent for about 5 minutes to about 24 hours to form a
corresponding compound of           Formula 3 in which R[err] is
(CH[err])[err]CONR[err]R[err].        32. Process of Claim 22 wherein
R[err[ is (CH[err])[err]OR[err] and R[err] Is H and the product of Formula
3 is contacted  10     with thionyl chloride in excess or in a solvent at a
temperature In the range of about 20 [err] C to the reflux
temperature of the solvent for about 0.5-24 hours to form an intermediate
compound of Formula 3 in           which R[err] is (CH[err])[err]Cl.
33  Process of Claim 32 in which the compound of Formula 2 wherein R[err]
is (CH[err])[err]Cl is contacted with 15    imidazole 1,2,3-trizole,
1,2,4-triazole, tetrazole or phthallmide in the presence of base In a
solvent at           temperature in the range of about 55 [err] C to the
reflux temperature of the solvent for about 1-24 hours           to produce
a corresponding compound of Formula 3 in which R[err] is
(CH[err])[err]-imidazole (CH[err])[err]-triazole,
(CH[err])[err]-triazole or (CH[err])[err]-phthakinide.  20  34. Process of
Claim 32 wherein the compound of Formula 3 in which R[err] Is
(CH[err])[err]Cl is contacted with           sodium or potassium salt of a
mercaptan R[err]SH in a solvent at a temperature in the range of about 25-
100 [err]C for about 1-24 hours to form a compound of Formula 3 In which
R[err] is (CH[err])[err]SR[err].        35. Process of Claim 32 wherein the
compound of Formula 3 in which R[err] is (CH[err])[err]Cl Is contacted with
an  25     alkali metal cyanide in a a solvent at a temperature in the
range of about 20-100 [err] C for about 1-24 hours           to form a
compound of Formula 3 in which R[err] is (CH[err])[err]CN and the latter
compound is hydrolyzed to           the corresponding compound of Formula 3
in which R[err] is (CH[err])[err]COR[err] and R[err] is OH.        36.
Process of Claim 32 wherein the compound of Formula 3 in which R[err] is
(CH[err])[err] Cl is contacted with  30    the sodium or potassium salt of
a dialhyl malonate in a solvent at a temperature in the range of about
20-100[err] C for about 0.5-24 hours to form a compound of Formula 3 in
which R[err] is (CH[err])[err]CH(CO[err]alkyl)-           2 followed by
saponification of the latter with aqueous alkali at a temperature in the
range of about           25[err] C to the reflux temperature of the solvent
followed by acidification with mineral acid to form a           compound of
Formula 3 in which R[err] is (CH[err])[err]CH(COH)[err] followed by heating
the latter to about 120 [err] C  35    or in dilute mineral acid at reflux
temperature to form a product of Formula 3 in which R[err] is (CH[err])-
COR[err] and R[err] is OH.        3. Process of Claim 22 wherein R[err] is
(CH[err])[err]CN and the compound of Formula 3 is contacted with sodium
azide and ammonium chloride in a solvent at a temperature in the range of
about 30 [err] C and the reflux  40      temperature of the solvent for
about 1 hour to about 10 days to form a compound of the invention in
which R[err] is (CH[err]))-tatrazole        38. Process of Claim 22 wherein
R[err] is -CHO and the compound of Formula 3 is contacted with a
methylene phosphorane (C[err]H[err])[err]P=CH(CH[err])[err]CHR[err]OR[err]
or (C[err]H[err])[err]P=CH(CH[err])COR[err] in a solvent at 45     a
temperature in the range of about 25 [err] C to the reflux temperature of
the solvent for about 1-24 hours           to form a compound of Formula 3
in which R[err] is -CH-CH(CH[err])[err]CHR[err]OR[err] or -CH=CH(CH[err])-
[err]CO[err] except where R[err] is H and R[err] is OH, and optionally then
contacting the compound of Formula           3 in which R[err] is
-CH[err]=CH[err](CH[err])[err] with a reducing agent in a solvent at a
temperature of about 0[err]           25 [err] C for about 0.5-24 hours to
form a product of Formula 3 In which R[err] is -CH =
CH(CH[err])[err]CHR[err]OH.        39. Process of Claim 22 wherein R[err]
is (CH[err])[err]OH and the compound of Formula 3 is contacted with a
fluorinating agent in a solvent at a temperature in the range of about -30
[err]C to 25[err] C for a period of           about 0.5-24 hours to form a
compound of Formula 3 in which R[err] is (CH[err])[err]F.  65 40. Process
of Claim 22 wherein the compound of Formula 3 in which R[err] is
(CH[err])[err]Cl Is contacted with           silver nitrate in a dipolar
aprotic solvent at a temperature in the range of about 25-80[err] C for
about 1-24           hours to form a compound of Formula 3 in which R[err]
is (CH[err])[err]ONO[err].
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41. Process of Claim 22 wherein R[err] is (CH[err])[err]OH and the compound
of Formula 3 is contacted with an          isocyanate of Formula R[err]NCO
in a solvent at a temperature in the range of about 25 [err] C to the
reflux          temperature of the solvent for a period of about 5 minutes
to about 24 hours to form a compound of          Formula 3 in which R[err]
is (CH[err])[err]OCONHR[err].       42. Process of Claim 22 wherein the
compound in which R[err] is (CH[err])[err]Cl is contacted with an amine
R[err]NH[err]         in excess amine or another solvent for a period of
about 1-24 hours at a temperature in the range of         about 0[err] C to
the reflux temperature of the solvent to form an intermediate of Formula 3
in which R[err] is         (CH[err])[err]NHR[err]. 10     43. Process of
Claim 22 in which R[err] is (CH[err])[err]Cl and the compound of Formula 3
is contacted with an          alkali metal azide in an aprotic solvent at a
temperature In the range of about 25-80[err] C for about 1-24
hours to form a compound of Formula 3 in which R[err] is
(CH[err])[err]N[err] and the latter is contacted with a          reducing
agent to form an intermediate of Formula 3 in which R[err] is
(CH[err])[err]NH[err]. 15     44. Process of Claim 42 or 43 in which R[err]
is (CH[err])NHR[err] or (CH[err])[err]NH[err] and the compound of Formula 3
is contracted with a chloroformate of Formula R[err]OCOCl or a sulfonyl
derivative of Formula R[err]SO[err]Cl,         or (R[err]SO[err])O in a
solvent in the presence of a base at a temperature in the range of about 0
[err] C to the reflux temperature of a solvent for about 5 minutes to about
24 hours to form a compound of Formula          3 in which R[err] is
-(CH[err])[err]NR[err]CO[err]R[err] or -(CH[err])[err]NR[err]SO[err]R[err].
45. Process of Claim 42 or 43 in which the compound of Formula 3 with
R[err] equal to -(CH[err])[err]NHR[err] or          (CH[err])[err]NH[err]
is contacted with an isocyanate or isothiocyanate R[err]NCY in a solvent at
a temperature in          the range of about 25 [err]C to the reflux
temperature of the solvent for about 5 minutes to about 24 hours 25     to
form a compound of the Formula 3 in which R[err] is
-(CH[err])[err]NR[err]CYNHR[err].       46.  Process of Claim 6 wherein
R[err] is NO[err] R[err], R[err], R[err], R[err], and R[err] are as defined
in Claim 1 in which the          compound of Formula 3 wherein R[err] is
NO[err] is reduced by means of iron and acetic acid, stannous
chloride or hydrigen acid palladium to a compound of Formula 3 wherein
R[err] is NH[err] and the latter is 30     reacted  with an appropriate
acdi anhydride such as phthalic anhydride or a substituted phthalic
anhydride in a solvent or with an apporpriate acid chloride such as
ubstituted anthranilic acid chloride          in the presence of aqueous
alkali or a base or with an appropriately substituted phthalic or
anthranilic          acid in the presence of dicyclophexylcarbodiimide in a
solvent to produce a compound of the Formula 3          in which R[err] is
[err]      45          and X is NHCO       47. Process of Claim 6 wherein
R[err] is OCH[err]C[err]H[err], R[err] and R[err] are H and R[err], R[err],
and R[err] are as defined in          Claim 1 and the resulting compound of
Formula 3 with R[err] equal to OCH[err]C[err]H[err] is contacted with 50
tifluoracetic acid reflux temperature for a period of about 0.2-1 hour or
with hydrogen and          palladium to form the corresponding compound of
Formula 3 in which R[err] is OH and the latter is          contacted with a
base at about 25[err]C and a suitable benzyl halide of the formula:   65
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to produce the corresponding compound of Formula 3 wherein R[err] is 18
[err]          48. Method of claim 6 wherein R[err] is -CHO, whereby the
benzyl derivative of Formula 2 attaches to the     imidazole derivative of
Formula 1 preferentially at the nitrogen atom adjacent the carbon atom of
the     imidazole ring to which R[err] is attached.    Claims for the
following Contracting State: ES    1. A process for the preparation of an
antihypertensive compound of the formula:        [err]           EP 0 253
310 B1                                                           [err]
EP 0 253 310 B1     [err]           



16         [err]                           is H; Cl; Br; I; F; NO[err];
alkyl of 1 to 4 carbon atoms; acyloxy of 1 to 4 carbon atoms;
alkoxy of 1 to 4 carbon atoms; CO[err]H; CO[err]R[err]; NHSO[err]CH[err];
NHSO[err]CF[err]; CONHOR[err];      35  [err]                       aryl;
or furyl;          R[err]       is H; Cl, Br, I or F; alkyl of 1 to 4
carbon atoms or alkoxy of 1 to 4 carbon atoms; 40       R[err]
is CN, NO[err] or CO[err]R[err];          R[err]           is H, alkyl of 1
to 6 carbon atoms, cycloalkyl of 3 to 6 carbon atoms, alkenyl or
alkynyl of 2 to 4 carbon atoms;          R[err]           is alkyl of 2 to
10 carbon atoms, alkenyl or alkynyl of 3 to 10 carbon atoms or the
same groups substituted with F or CO[err]R[err]; cycloalkyl of 3 to 8
carbon atoms, 46                    cycloalkylalkyl, of 4 to 10 carbon
atoms; cycloalkylalkenyl or cycloalkylalkynyl of 5                       to
10 carbon atoms; (CH[err])[err]Z(CH[err])[err]R[err] optionally substituted
with F or CO[err]R[err];                       benzyl or benzyl substituted
on the phenyl ring with 1 or 2 halogens, alkoxy of 1 to
4 carbon atoms, alkyl of 1 to 4 carbon atoms or nitro;          R[err]
is H, F, Cl, Br, I, NO[err], CF[err] or CN; 50  R[err]         is H, CN,
alkyl of 1 to 10 carbon atoms, alkenyl of 3 to 10 carbon atoms, or the
same groups substituted with F; phenylalkenyl wherein the aliphatic portion
is 2 to 6                       carbon atoms;
-(CH[err])[err]-imidizol-1-yl; -(CH[err])[err]-1,2,3-triazolyl optionally
substituted                       with one or two groups selected from
CO[err]CH[err] or alkyl of 1 to 4 carbon atoms;
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[err]                                    45                       [err]
R[err]    is alkyl of 1 to 6 carbon atoms or perfluoroalkyl of 1 to 6
carbon atoms. 1-                   adamantyl, 1-naphthyl,
1-(1-naphthyl)ethyl, or (CH[err])[err]C[err]H[err];           R[err]     is
H, alkyl of 1 to 6 carbon atoms, cycloalkyl of 3 to 6 carbon atoms, phenyl
or         R[err]           is H, methyl or benyl;        R[err]
is -CO[err]H; -CO[err]R[err]; -CH[err]CO[err]H, -CH[err]CO[err]R[err];
EP 0 253 310 B1           [err]   15                -PO[err]H;
-C(CF[err])[err]OH; -NHSO[err]CH[err]; -NHSO[err]CF[err]; -NHCOCF[err];
-CONHOR[err]; -SO[err]NH[err];              [err] 30
-CONHNHSO[err]CF[err];         [err]         R[err]         is H, alkyl or
perfluoroalkyl of 1 to 8 carbon atoms, cycloalkyl of 3 to 6 carbon
atoms, phenyl or benzyl;        R[err]         is H, alkyl of 1 to 6 carbon
atoms, cycloalkyl of 3 to 6 carbon atoms, phenyl, benzyl, acyl of 1 to 4
carbon atoms, phenacyl;                  is H, alkyl of 1 to 6 carbon
atoms, cycloalkyl of 3 to 6 carbon atoms, (CH[err])[err]C[err]H[err],
OR[err], or NR[err]R[err];        R[err]          is H, alkyl of 1 to 6
carbon atoms, cycloalkyl of 3 to 6 carbon atoms, phenyl or
benzyl; 50        R[err] and R[err]  Independently are H, alkyl of 1 to 4
carbon atoms, phenyl, benzyl, [err]-methylbenzyl,                  or taken
together form a ring of the formula
[err]                                       192
Q          is NR[err], O or CH[err];                     R[err]       is H,
alkyl of 1-4 carbon atoms, or phenyl;                     R[err]
is alkyl of 1 to 6 carbon atoms, -NR[err]R[err], or               [err]
10       R[err] and R[err]   independently are H, alkyl of 1 to 6 carbon
atoms, benzyl, or are taken together as
(CH[err])[err] where u is 3-8;                     R[err]         is H,
CH[err] or -C[err]H[err];                     R[err]          Is
NR[err]R[err], OR[err], NHCONH[err], NHCSNH[err],            15
[err]              20       R[err]            is hydrogen, alkyl with from
1 to 6 carbon atoms, benzyl, or allyl;                     R[err] and
R[err]    are independently hydrogen, alkyl with from 1 to 5 carbon atoms,
or phenyl;                     R[err] and R[err]    are indepently alkyl of
1-4 carbon atoms or taken together are -(CH[err])[err]-;
R[err]        is H, alkyl of 1 to 4 carbon atoms, -CH[err]CH=CH[err] or
-CH[err]C[err]H[err]R[err];                                 is H, NO[err],
NH[err], OH or OCH[err];                     X        is a carbon-carbon
single bond, -CO-, -O-, -S-, -NH-,    [err]                      [err]
and pharmaceutically acceptable salts of these compounds;           65
provided that;                     (1) the R[err] group is not in the ortho
position                                                           193
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[err]                    X is a single bond, and R[err] is CO[err] H[err]
or                                                         [err]   20
than R[err] must be in the ortho or meta position; or when R[err] and X are
as above and R[err] is 



NHSO[err]CF[err] or NHSO[err]CH[err], R[err] must be ortho;            (3)
when R[err] is
[err]                   and X is other than a single bond, then R[err] must
be ortho except when X = NR[err]CO and R[err] is   NHSO[err]CF[err] or
NHSO[err]CH[err], then R[err] must be ortho or meta; 35 (4) when R[err] is
4-CO[err]H or a salt thereof, R[err] cannot be S-alkyl;            (5) when
R[err] is 4-CO[err]H or a salt thereof, the substituent on the 4-position
of the imidazole cannot be            CH[err]OH, CH[err]OCOCH[err], or
CH[err]CO[err]H;            (6) when R[err] is  40
[err]                    X is -OCH[err]-. 60           R[err]  is
2-CO[err]H, and R[err] is H then R[err] Is not CO[err]H[err]S;
(7) when R[err] is     [err]             and R[err] is n-hexyl then R[err]
and R[err] are not both hydrogen;
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(8) when R[err] is
[err]  5                                                        [err]
R[err] is not methoxybenzyl.               (9) the R[err] group is not
10                                                     [err]       15
or CH[err]OH,            which comprises contacting            an imidazole
derivative of Formula 1 with a benzyl derivative of Formula 2 In a solvent
in the presence            of a base for about 1 to about 10 hours at a
temperature in the range of about 20[err] C to the reflux
temperature of the solvent to form a benzylimidazole of Formula 3:
[err]               wherein each of R[err], R[err], R[err], R[err], R[err]
and R[err]       is stable under the reaction conditions and is a group as
defined above or an intermediate or protected    35     form thereof which
can be transformed to such a group and wherein X[err] is halogen,
p-toluenesulfonyloxy            or mathylsulfonyloxy; and thereafter as
necessary transforming said intermediate or protected forms of
the R group to R group as defined above.         2. A process of claim 1
wherein the compounds prepared have the formula:    AP
[err]                                           [err]
is alkyl of 3 to 10 carbon atoms, alkenyl of 3 to 10 carbon atoms, alkynyl
of 3 to 10 carbon               atoms, cycloalkyl of 3 to 8 carbon atoms,
benzyl substituted on the phenyl ring with up to               two groups
selected from alkoxy of 1 to 4 carbon atoms, halogen, alkyl of 1 to 4
carbon 20           atoms, and nitro;         R[err]    is phenlalkenyl
wherein the aliphatic portion is 2 to 4 carbon atoms,
-(CH[err])[err]-imidazol-1-yl,               -(CH[err])[err]-1,2,3-triazoyl
optionally substituted with one or two groups selected from CO[err]CH[err]
or alkyl of 1 to 4 carbon atoms, (CH[err])[err]-tetrazolyl,  25
[err]          R[err]   is -CO[err]H, -CO[err]R[err], NHSO[err]CF[err]; and
46     50                                           [err]          R[err]
is H, alkyl of 1 to 5 carbon atoms, OR[err], OR[err], or NR[err]R[err];
x    is carbon-carbon single bond, -CO-,     [err]
196                                       EP 0 253 310 B1    [err]    [err]
-OCH[err]-, -CH[err]O-, -O-, -SCH2-, -CH[err]S-, -NHCH[err]-, -CH[err]NH-
or -CH=CH-; and pharmaceuti-              cally acceptable softs of these
compounds. 10    3. A process of claim 2 wherein:         R[err]     is H,
alkyl of 1 to 4 carbon atoms, halogen, or alkoxy of 1 to 4 carbon atoms;
R[err]    is alkyl, alkenyl or alkynyl of 3 to 7 carbon atoms;
R[err]    is H, Cl, Br, I or CF[err]; 15      R[err]    is
-(CH[err])[err]OR[err];  [err]                              or -COR[err];
R[err]   is CF[err], alkyl of 1 to 6 carbon atoms or phenyl; 35      R[err]
is H, or alkyl of 1 to 4 carbon atoms;  R[err]  is CO[err]H;
CO[err]CH[err]OCOC(CH[err])[err]; NHSO[err]CF[err] and  [err]       45
R[err]   is H, or alkyl of 1 to 4 carbon atoms;         R[err]   is H,
alkyl of 1 to 4 carbon atoms, or acyl of 1 to 4 carbon atoms;
R[err]   is H, alkyl of 1 to 5 carbon atms; OR[err]; or             [err]
m    is 1 to 5;         X    =  singel bond, -O; -CO-; -NHCO-; or
-OCH[err]-; and pharmaceutically acceptable salts.     4. A Process of
claims 1 to 3, wherein the compounds prepared are selected from
2-Butyl-4-chloro- -[(2'-
(1H-tetrazol-5-yl)biphenyl-4-yl)methyl]-5-(hydroxymethyl)imidazole, or a
pharmaceutically acceptable                                       197
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2-Butyl-4-chloro-1-[(2'-carboxybiphenyl-4-yl)methyl]-5-(hydroxymethyl)imida
zole, or a pharmaceuti-          cally acceptable salt thereof;
2-Butyl-chloro-1-[(2-carboxybiphenyl-4-yl)methyl-5-(methoxycarbonyl)aminome
thyl]imidazole, or  5     a pharmaceutically acceptable salt thereof;
2-Butyl-4-chloro-1-[(2'-carboxybiphenyl-4-yl)methyl]-5-[(propoxycarbonyl)am
inomethyl]imidazole, or          a pharmaceutically acceptable salt
thereof;
2-Butyl-4-Chloro-1-[(2'-carboxybiphenyl-4-yl)methyllmidazole-5-carboxaldehy
de, or a pharmaceuti-          cally acceptable salt thereof; 10
2-Butyl-1-[(2'-carboxybiphenyl-4-yl)methyl]imidazole-5-carboxaldehyde, or a
pharmaceutically ac-          ceptable salt thereof.
2-(1E-Butenyl)-4-chloro-1-[(2'-carboxybiphenyl-4-yl)methyl]-5-(hydroxymethy
l)imidazole, or a phar-          maceutically acceptable salt thereof;
2-(1E-Butenyl)-4-chloro-1-[(2'-carboxybiphenyl-4-yl)methyimidazole-5-carbox
aldehyde, or a phar- 15     maceutically acceptable salt thereof;
2-propyl-4-chloro-1-[2'-(1H-tetrazol-5-yl)biphenyl-4-yl)methyl]-5-(hydroxym
ethyl)imidazole,  or  a          pharmaceutically acceptable salt thereof;
2-propyl-4-chloro-1-(2'-(1H-tetrazol-5-yl)biphenyl-4-yl)methyimidazole-5-ca
rboxaldehyde,  or  a   pharmaceutically acceptable salt thereof; 20
2-butyl-4-chloro-1-[2'-(1H-tetrazol-5-yl)biphenyl-4-yl)methyl)imidazole-5-c
arboxaldehyde, or a phar-          maceuticaly acceptable salt thereof;
2-(1E-butenyl)-4-chloro-1[2'-(1H-tetrazol-5-yl)biphenyl-4-yl)methyl5-hydrox
ymethyl)imidazole, or a          pharmaceutically acceptable salt thereof;
and
2-(1E-butenyl)-4-chloro-1-[2'(1H-tetrazol-5-yl)biphenyl-4-yl)methyl)imidazo
le-5-carboxaldehyde, or a 25     pharmaceutically acceptable salt thereof.
5 Process of claim 1 wherein compounds 1 and 2 are contacted in the
presence of a base selected from          the group consisting of a metal
hydride, MH, a metal alkoxide, MOR, sodium carbonate, potassium
carbonate, triethylamine and pyridine. In a dipolar sprotic solvent or,
where the base is MOR, the 30     solvent can be an alcohol, ROH, where M
is lithium, sodium or potassium and R is methyl, ethyl or t-
butyl.       6. Process of claim 1 wherein: R[err] is        [err]    



45       x             is a carbon-carbon single bond, -CO-, -O-, -S-, or
-NH-;            R[err] and R[err]    are each independently H, Cl, Br, I,
CO[err]R[err], F, NO[err], alkyl of 1 to 4 carbon atoms,
alkoxy of 1 to 4 carbon atoms, aryl or furyl;             R[err] and R[err]
are as defined above;             R[err]           is alkyl of 1 to 10
carbon atoms or alkenyl of 3 to 10 carbon atoms, or the same 50
groups substituted with F; phenylalkenyl wherein the aliphatic portion is 2
to 6                            carbon atoms; -(CH[err])[err]OR[err];
-(CH[err])[err]SR[err]; or -(CH[err])[err]CN;            R[err]
is as defined above            R[err]         is CO[err]R[err], CN,
NO[err], trialkyltin tetrazole, or trityltetrazole; and            R[err]
and R[err]   are as d'defined above      7. Process of Claim 6 wherein
R[err] is -CO[err]R[err] and the product of Formula 3 is contacted with an
alkali In          an aqeous alcohol solvent or with CF[err]CO[err]H  at a
temperature in the range of about 20[err]C to the          reflux
temperature of the solvent for  about 1-24 hours, followed by adjustment of
the pH of the mixture
198                                                         EP 0 253 310 B1
to a value in the range of 3 to 7, to convert the product to the
corresponding product wherein R[err] is        6. Process of Claim 7
wherein at least one of R[err], R[err] or R[err] in Formula 1 is
-CO[err]R[err] and is converted to        9. Process of Claim 8 wherein
R[err is t-butyl and the reaction is conducted in CF[err]CO[err]H.
10. Process of Claim 7 wherein R[err] is -CN and the product of Formula 3
is contacted with (i) a strong acid 10     at reflux remperature of the
solvent for about 2-96 hours or (ii) a strong alkali in an alcohol solvent
at a          t*fppt   itn the range of aboUt 20 * C and the reflux
temperature of the solvent for about 2-96 hours          followed by
adjustment of the pH to about 3-7, or (iii) sulfuric acid followed by acid
or alkali, to convert          the product to the cprresponding compound
wherein R[err] is -CO[err]H.  15  11. Process of Claim 10 wherein at least
one of R[err], R[err] or R[err] is -CO[err]R[err] and is converted to
-CO[err]H.       12. Process of Claim 10 wherein R[err] is
-(CH[err])[err]CN and is converted to -(CH[err])[err]CO[err]H, or is
-(CH[err])[err]OR[err] and          is converted to (CH[err])[err]OH when
R[err] is converted to -CO[err]H.  20 13. Process of Claim 6 wherein R[err]
is -CN and the product of Formula 3 is contacted with a mixture of
equimolar amount of sodium azide and ammonium chloride in a polar aprotic
solvent at a temperature          in the range of about 30[err] C to the
reflux temperature of the solvent, for about 1 hour to 10 days, to
convert the product to the corresponding compound wherein R[err] is
5-tetrazolyl.  25  14. Process of Claim 13 wherein R[err] is -(CH[err])CN
and is converted to -(CH[err])[err]-tetrazolyl when R[err] is
converted to 5-tetrazolyl.       15. Method of Claim 6 wherein R[err] is
-CN and the product of Formula 3 is reacted with trialkyltin azide or
triaryltin azide followed by acidic or basic hydrolysis to convert the
product to the corresponding 30     compound wherein R[err] is
5-tetrazolyl.       16. Process of Claim 15 wherein R[err] is
-(CH[err])[err]CN and is converted to -(CH[err])m-tetrazolyl when R[err] is
35 17. Process of Claim 6 wherein R[err] is -NO[err] and the product of
Formula 3 is contacted with a reducing          agent to form a second
intermediate of Formula 3 in which R[err] is NH[err], and the latter is
contacted with          an anhydride (Ch[err]SO[err])[err] or
(CF[err]S[err])[err] or a chloride CH[err]SO[err]Cl or CF[err]SO[err]Cl of
sulfonic acid in a          solvent to produce a compound in which R[err]
is -NHSO[err]CH[err] or -NHSO[err]CF[err].  40  18. Process of Claim 17
wherein at leaat one of R[err], R[err], or R[err] is -NO[err] and is
converted to -NHSO[err]CH[err] or          -NSSO[err]CF[err].       19.
Process of Claim 7 or 10 wherein the compound of Formula 3 with R[err] =
CO[err]H either              (a) Is contacted with about 14 equivalents of
thionyl chloride in excess thionyl chloride or another 45        solvent at
a temperture in the range of about 20[err] C to the reflux temperature of
the solvent for a              period of about 5 minutes to about 2 hours
to form an intermediate of Formula 3 wherein R[err] is              COCl,
and the latter is contacted with about 2-10 equivalents of hydroxylamine
derivative H[err]NOR[err]              in excess hydroxylamine derivative
H[err] NOR[err] or other solvent, at a temperature in the range of about
25-80[err] C for about 2-18 hours, or 50         (b) is contacted the
hydroxylamine derivative H[err] NOR[err], dicyclohexylcarbodiimide and 1
-hydroxyben-              zotriazole in a solvent at the temperature in the
range of about 0-30[err] C for about 1-24 hours;              to provide a
compound in which R[err] is CONHOR[err].
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20. Process of Claim 1 wherein: R[err] is                         X
is a carbon-carbon single bond, -CO-, -O-, -S-, or             R[err],
R[err], R[err] and R[err]   are as defined in Claim 1 and 15
is (CH)[err]OR[err], (CH[err])[err]OCOR[err],
(CH[err])[err]CH(OH)R[err], (CH)[err]COR[err]
(CH[err])Cl, (CH[err])[err]CN[err]CHO.     Process of Claim 20 wherein
R[err] is (CH[err])[err]OH and the product of Formula 3 is contacted with
an alcohol 20      R[err]OH in the anhydrous state in the presence of a
strong acid or a Lewis acid, followed by          saponification of any
CO[err]R[err] groups concomitantly formed or present in intermediate 3, to
form the          corresponding compound of Formula 3 wherein R[err] is
(CH[err])[err]OR[err] and R[err] is not H.       22. Process of Claim 20
wherein R[err] is (CH[err])[err]OR[err] and R[err] is not H and the product
of Formula 3 is 25     contacted with an aqueous acidic medium at a
temperature In the range of about 25 [err] C and the reflux
temperature of the solvent for a period of about 0.5-24 hours to form the
corresponding compound of          Formula 3 wherein R[err] is
(CH[err])[err]OH.       23  Process of Claim 20 wherein R[err] is
(CH[err])[err]OH and the product of Formula 3 is contacted with
(a) a carboxylic acid anhydride (R[err]CO)[err]O or chloride R[err] COCl in
a solvent in presence of a base at            a temperature in the range of
about 0 [err] C and the reflux temperature of the solvent for about 0.5-24
(b) a carboxylic acid R[er]Co[err]H under anhydrous conditions in presence
of a strong acid or Lewis       acid at about 0[err]-100[err]C for about
0.5 to 24 hours, to form the corresponding compound in which R[err] 35
is (CH[err])[err]OCOR[err].       24. Process of Claim 20 wherein R[err] is
(CH[err])[err]OCOR[err] and the product of Formula 3 is contacted with
aqueoos acdi or alkali to form the corresponding compound wherein R[err] is
(CH[err])[err]OH.  40   25.  Process of Claim 20 wherein R[err] is
(CH[err])[err]OH and the product of Formula 3 is contacted with an
oxidizing agent at a temperature of about 25-45[err] C for about 1-200
hours to produce a corresponding          compound of Formula 3 in which
R[err] is (CH[err])[err]COR[err] and R[err] is H.       25. Process of
Claim 20 wherein R[err] is (CH[err])[err]COR[err] and R[err] is H and the
product of Formula 3 is 45     contacted  with an organomeallic compound
R[err]P in which P is MgBr or Li in a solvent at a          temperature in
the range of about -78[err]C  to 100[err]C for about 0.5-24 hours to form a
compound of          Formula 3 in which R[err] is
(CH[err])[err]CH(OH)R[err] and R[err] is not H.       27. Process of Claim
20 wherein R[err] is (CH[err])[err]CH(OH)R[err] and R[err] is not H and the
product of Formula 3 is 50      contacted with an oxidizing agent in a
solvent to form a corresponding compound of Formula 3 in          which
R[err] is (CH[err])[err]COR[err] and R[err] is not H.       28 Process of
Claim 20 wherein R[err] is (CH[err])[err]COR[err] and R[err] is H and the
compound of Formula 3 is          contacted with an oxidizing agent in a
solvent to form a corresponding compound of Formula 3 in 65     which
R[err] is (CH[err])[err]COR[err] R[err] is OH.       28.  Process of Claim
20 wherein R[err] is (CH[err])[err]COR[err] and R[err] is OH and the
compound of Formula 3 is          contacted with thionyl chloride in excess
or in another solvent at a temperature in the range of about
[err]           0 [err]C to the reflux temperature of the solvent for about
5 minutes to about 24 hours to form a          correponding compound of
Formula 3 in which R[err] is (CH[err])[err]COCl followed by contact of the
latter with          an amine NHR[err]R[err] in excess or in a solvent at
temperatures in the range of about 0 [err] C and reflux
temperature of the solvent for about 5 minutes to about 24 hours to form a
corresponding compound of 5       Formula 3 in which R[err] is
(CH[err])[err]CONR[err]R[err].       30. Process of Claim 20 wherein R[err]
is (CH[err])[err]OR[err] and R[err] is H and the product of Formula 3 is
contacted          with thionyl chloride in excess or in a solvent at a
temperature in the range of about 20 [err] C to the reflux
temperature of the solvent for about 0.5-24 hours to form an Intermediate
compound of Formula 3 in        31. Process of Claim 30 in which the
compound of Formula 3 wherein R[err] is (CH[err])[err]Cl is contacted with
imidazole, 1,2,4-triazole, tetrazole or phthalimide in the presence of base
in a solvent at          temperature in the range of about 55 [err] C  to
the reflux temperature of the solvent for about 1-24 hours 15     to
produce a corresponding compound of Formula 3 in which R[err] is
(CH[er])[err]-imidazole, (CH[err])[err]-triazole,
(CH[err])[err]-tetrazole or (CH[err])[err]-phthalimide.       32. Process
of Claim 30 wherein the compound of Formula 3 in which R[er] is
(CH[err])[err]Cl is contacted with sodium or potassium salt of a mercaptan
R[err]SH in a solvent at a temperature in the range of about 25- 20
100[err]C for about 1-24 hours to form a compound of Formula 3 in which
R[err] is (CH[err])[err]SR[err].       33. Process of Claim 30 wherein the
compound of Formula 3 in which R[err] is (CH[err])[err]Cl is contacted with
an          alkali metal cyanide in solvent at a temperature in the range
of about 20-100 [err] C for about 1-24 hours          to form a compound of
Fromula in which R[er] is (CH[err])[err]CN and the latter compound is
hydrolyzed to 25      the corresponding compound of Formula 3 in which
R[err] is (CH[err])[err]COR[err] and R[err] is OH.       34.  Process of
Claim 30 wherein the compound of Formula 3 in which R[err] is
(CH[err])[err]Cl is contacted with          the sodium or potassium salt of
a dialkyl malonate in a solvent at a temperature in the range of about
20-100[err]C for about form a compound of Formula 3 in which R[err] is
(CH[err])[err]CH(CO[err]alkyl) 30     [err] followed by saponification of
the latter with aqueous alkali at a temperature in the range of about
25[err] C to the reflux temperature of the solvent followed by
acidification with mineral acid to form a         compound of Formula 3 in
which R[err] is (CH[err])[err]CH(CO[err]H)[err] followed by heating the
latter to about 120 [err] C         or in dilute mineral acid at reflux
temperature to form a product of Formula 3 in which R[err] is (CH[err])-
[err]COR[err] and R[err] is OH.       35.  Porcess of Claim 20 wherein
R[err] is (CH[err])[err]CN and the compound of Formula 3 is contacted with
sodium          azide and ammonium chloride in a solvent at a temperature
in the range of about 30 [err] C and the reflux          temperature of the
solvent for about 1 hour to about 10 days to form a compound of the
invention in          which R[err] is (CH[err])[err]-tetrazole.       36.
Process of Claim 20 wherein R[err] it -CHO and the compound of Formula 3 is
contacted with a          methylene phosphorane
(C[err]H[err])[err]P=CH(CH[err])[err]CHR[err]OR[err] or
(C[err]H[err])[err]P=CH(CH[err])[err]COR[err] In a solvent at          a
temperature in the range of about 25 [err]C to the reflux temperature of
the solvent for about 1-24 hours          to form a compound of Formula 3
in which R[err] is -CH=CH(CH[err])[err]CHR[err]OR[err] or -CH=CH(CH[err])-
45       -COr[err] except where R[err] is H and R[err]is OH, and optionally
then contacting the compound of Formula          3 in which R[err] is
-CH=CH(CH[err])[err]COR[err] with a reducing agent In a solvent at a
temperature of about 0[err]-          25[err]C for about 0.5-24 hours to
form a product of Formula 3 in which R[err] is -CH =
CH(CH[err])[err]CHR[err]OH.       37. Process of Claim 20 wherein R[err]
is (CH[err])[err]OH and the compound of Formula 3 is contacted with a 50
fluorinating agent in a solvent at a temperature in the range of about -30
[err] C to 25 C for a period of          about 0.5-24 hours to form a
compound of Formula 3 in which R[err] is (CH[err])[err]F.       38. Process
of Claim 20 wherein the compound of Formula 3 in which R[err] is
(CH[err])[err]Cl is contacted with          silver nitrate is a dipolar
aprotic solvent at a temperature in the range of about 25-80 [err] C for
about 1-24 55     hours to form a compound of Formula 3 in which R[err] is
(CH[err])[err]ONO[err].       38.  Process of Claim 20 wherein R[err] is
(CH[err])[err]OH and the compound of Formula 3 is contacted with an
isocyanade of Formula R[err]NCO in a solvent at a temperature in the range
of about 25[err]C to the reflux
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temperature of the solvent for a period of about 5 minutes to about 24
hours to form a compound of          Formula 3 in which R[err] is
(CH[err])[err]OCONHR[err].       40. Process of Claim 20 wherein the
compound in which R[err] is (CH[err])[err]Cl is contacted with an amine
R[err]NH[err]  5 in excess amine or another solvent for a period of about
1-24 hours at a temperature in the range of          about 0[err]C to the
reflux temperature of the solvent to form an intermediate of Formula 3 in
which R[err] is        41. Process of Claim 20 in which R[err] is
(CH[err])[err]Cl and the compound of Formula 3 is contacted with an 10
alkali metal azide in an aprotic solvent at a temperature in the range of
about 25-80 [err] C for about 1-24          hours to form a compound of
Formula 3 in which R[err] is (CH[err])[err]N[err] and the latter Is
contacted with a          reducing agent to form an intermediate of Formula
3 in which R[err] is (CH[err])[err]NH[err].       42. Process of Claim 40
or 41 in which R[err] is (CH[err])[err]NHR[err] or (CH[err])[err]NH[err]
and the compound of Formula 3 15     is contacted of Formula R[err]OCOCI or
a sulfonyl derivative of Formula R[err]SO[err]Cl,          or
(R[err]SO[err])[err] in a solvent in the presence of a base at a
temperature in the range of about 0[err]C to the          reflux
temperature of a solvent for about 5 minutes to about 24 hours to form a
compound of Formula          3 in which R[err] is
-(CH[err])[err]NR[err]CO[err]R[err] or -(CH[err])[err]NR[err]SO[err]R[err].
20  43. Process of Claim 40 or 41 in which the compound of Formula 3 with
R[err] equal to -(CH[err])[err]NHR[err] or          (CH[err])[err]NH[err]
is an isocyanate or isothiocyanate R[err]NCY in a solvent at a temperature
in          the range of about 25[err]C to the reflux temperature of the
solvent for about 5 minutes to about 24 hours          to form a compound
of the Formula 3 in which R[err] is -(CH[err])[err]NR[err]CYNHR[err].  25
44. Process of Claim 1 wherein R[err] is NO[err], R[err], R[err], R[err],
R[err], and R[err] are as defined in Claim 1 in which the          compound
of Formula 3 wherein R[err] is NO[err] is reduced by means of Iron and
acetic acid, stannous          chloride or hydrogen and palladium to a
compound of Formula 3 wherein R[err] is NH[err] and the latter is
reacted with an appropriate acid anhydride such as phthalic anhydride or a
substituted phthalic          anhydride in a solvent or with an appropriate
acid chloride such as substituted anthranilic acid chloride 30     in the
presence of aqueous alkali or a base or with an appropriately substituted
phthalic or anthranilic          acid in the presence of
docycloyclohexylcarbodlimide In a solvent to produce a compound of the
Formula 3          in which R[err] is        [err]           45. Process of
Claim 1 wherein R[err] is OCH[err]C[err]H[err], R[err] and R[err] are H and
R[err], R[err], and R[err] are as defined in          Claim 1 and tha
resulting compound of Formula 3 with R[err] equal to OCH[err]C[err]H[err]
is contacted with          trifluoroacetic acid at reflux temperature for a
period of about 0.2-1 hour or with hydrogen and          palladium to form
the corresponding compound of Formula 3 in which R[err] is OH and the
latter is 50      contacted with a base at about 25[err]C and a suitable
benzyl halide of the formula:     
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corresponding compound of Formula 3 wherein R[err] is 15   [err]
48. Method of claim 1 wherein R[err] is -CHO, whereby the benzyl derivative
of Formula 2 attaches to the     imidazoel derivatives of Formula 1
preferentially at the nitrogen atom adjacent the carbon atom of the
imidazole ring to which R[err] is attached.  Patentanapr[err]che
Patetansp[err]che f[err]r folgende Vertragsstaaten:  AT, BE, CH, DE, FR,
GB, GR, IT, Li, Lu, NL, SE    1. Blutdrucksenkende Verbindung der Formel
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-SO[err]H, -C(CF[err])[err]OH, -PO[err]H  to
[err]                4-NSO[err]CH[err],-4-NHSO[err]CF[err], -CONHOR[err],
-SO[err]NH[err],       [err]
4-CONHHNHSO[err] CF[err].     [err]                          204
[err]    20                                           [err]
ist,            R[err]            H, Cl, Br, I, F, NO[err], Alkyl mit 1 bis
4 Kohlenstoffatomen, Acyloxy mit 1 bis 4
Kohlenstoffatomen  Alkoxy  mit 1 bis 4  Kohienstoffatomen, CO[err]H,
CO[err]R[err],                           NHSO[err]CH[err],
NHSO[err]CF[err], CONHOR[err], SO[err]NH[err],    30
[err]    Aryl oder Furyl ist. R[err]              H, Cl, Br, I oder F,
Alkyl mit bis 4 Kohlenstoffatomen oder Alkoxy mit 1 bis 4
Kohlenstoffatomen ist.                           CN, NO[err], oder
CO[err]R[err] ist,            R[err]        H, Alkyl mit 1 bis 6
Kohlenstoffatomen, Cycloalkly mit 3 bis 6 Kohlenstoffatomen,
Alkenyl oder Alkinyl mit 2 bis 4  Kohlenstoffatomen ist, 40        R[err]
Alkyl mit 2 bis 10 Kohlenstoffatomen, Alkenyl oder Alkinyl mit 3 bis 10
Kohlenstoff-                           atomen oder dieselben, mit F oder
CO[err]R[err] substituierten Gruppen, Cycloalkyl mit 3
bis 8 Kohlenatoffatomen, Cycioalcylalkyl mit 4 bit 10 Kohlenstoffatomen,
Cycloalky-                           lalkenyl oder Cycloalkylakinyl mit 5
bis 10 Kohlenstoffatomen, gegebenenfalls mit F
oder CO[err]R[err] substituiertes  (CH[err])[err]Z(CH[err])[err]R[err],
Benzyl oder am Phenylring mit 1 45                       oder 2 Halogenen,
Alkoxy mit 1 bis  4 Kohlenstoffatomen, Alkyl mit 1 bis 4
Kohlenstoffatomen oder Nitro substitufertes Benzyl ist,            R[err]
H, F, Cl, Br, I, NO[err], CF[err] oder CN ist,                           H,
CN, Alkyl mit 1 bis 10 Kohlenstoffatomen, Alkenyl mit 3 bis 10
Kohlenstoffatomen                           oder dieselben, mit F
substituierten Gruppen, Phenylalkenyl, in welchem der alipha- 50
tische Toil 2 bis 6 Kohlenstoffatome ist, -(CH[err])[err]-imidazol-1-yl,
gegebenenfalls mit                           einer oder [err]wei Gruppen,
die aus CO[err]CH[err] oder Alkyl mit 1 bis 4 Kohlenstoffatomen
ausgew[err]hlt sind, substituiertes
-(CH[err])[err]-1,2,3-triazolyl,-(CH[err])[err]-tetrazolyl,      [err]
205                             -(CH[err])[err]SR[err],
R[err] [err]  ist,
Alkyl mit 1 bis 6 Kohlenstofftomen oder Perfluoralkyl mit 1 bis 6
Kohlenstoffato-                    men, 1-Adamantyl, 1-Naphthyl,
1-(1-Naphthyl)-ethyl oder (CH[err])[err]C[err]H[err] ist,
R[err], Alkyl mit 1 bis 6 Kohlenstoffatomen, Cycloalkyl mit 3 bis 6
Kohlenstoffatomen, 45                 Phenyl oder Benzyl ist,
H, Methyl oder Benzyl ist,                    -CO[err]H-, -CO[err]R[err],
-CH[err]CO[err]H, -CH[err]CO[err]R[err],                            [err]
206 
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ist,           R[err]          H, Alkyl oder Perfluoralkyl mit 1 bis 8
Kohlenstoffatomen, Cycloalkyl mit 3 bis 6
Kohlenstoffatomen, Phenyl oder Benzyl ist,           R[err]         H,
Alkyl mit 1 bis 6 Kohlenstoffatomen, Cycloalkyl mit 3 bis 6
Kohlenstoffatomen,                          Phenyl, Benzyl, Acyl mit 1 bis
4 Kohlenstoffatomen, Phenacyl ist, 40        R[err]         H, Alkyl mit 1
bis 6 Kohlenstoffatomen, Cycloalkyl mit 3 bis 6 Kohlenstoffatomen,
(CH[err])[err]C[err]H[err], OR[err] oder NR[err]R[err] ist,
H, Alkyl mit 1 bis 6 Kohlenstoffatomen, Cycloalkyl mit 3 bis 6
Kohlenstoffatomen,                          Phenyl oder Benzyl ist,
R[err] and R[err]     unabh[err]ngig H, Alkyl mit 1 bis 4
Kohlenstoffatomen, Phenyl, Benzyl, [err]-Methylbenzyl 45
sind oder zusammengenommen einen Ring der Formel
[err] [err]                            bilden,            O
NR[err], O oder CH[err] ist, 55        R[err]         H, Alkyl mit 1-4
Kohlenstoffatomen oder Phenyl ist,                          Alkyl mit 1 bis
6 Kohlenstoffatomen, -NR[err]R[err] oder -CHCH[err]CO[err]-ist
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R[err] und R[err]   unabh[err]ngig H, Alkyl mit 1 bis 6 Kohlenstoffatomen,
Benzyl oder zusammengenom-                     men (CH[err])[err] sind,
worin u 3-6 ist,          R[err]        H, CH[err] oder - C[err]H[err] ist,
R[err]           NR[err]R[err], OR[err], NHCONH[err], NHCSNH[err],
[err]   ist,                     Wasserstoff, Alkyl mit 1 bis 6
Kohlenstofftomen, Benzyl oder Allyl ist,   R[err] und R[err]
unabh[err]ngig Wasserstoff, Alkyl mit 1 bis 5 Kohlenstoffatomen oder Phenyl
sind, 20      R[err] und R[err]   unabh[err]ngig Alkyl mit 1-4
Kohlenstoffatomen oder zusammengenommen -(CH[err])[err]-
sind,          R[err]           H, Alkyl mit 1 bis 4 Kohlenstoffatomen,
-CH[err]CH=CH[err] oder -CH[err]C[err]H[err]R[err] ist,          R[err]
H, NO[err], NH[err], OH oder OCH[err] ist,          X              eine
Kohlenestoff-Kohlenstoff-Einfachbindung, -CO-, -O-, -S-, -NH-,       [err]
-OCH[err]-, -CH[err]O-, -SCH[err]-, -CH[err]S-, -NHC(R[err])(R[err]),
-NR[err]SO[err]-, -SO[err] NR[err]-, -C(R[err])-
(R[err])NH-, -CH=CH-, -CF=CF-, -CH=CF-, -CF=CH-, -CH[err]CH[err]-,
-CF[err]CF[err]-,   [err]                                 ist,          Y
O oder S ist, 50      Z          O, NR[err], oder S ist,         m
1 bis 5 ist,         n         1 bis 10 ist,         o         0 bis 3 ist,
q          2 bis 3 ist,  55         r             0 bis 2 ist, s
0 bis 5 ist,          t          0 oder 1 ist,        und pharmazeutisch
annehmbare Saize dieser Verbindungen,
208                 vorausgesetzt, da[err]         (1) die Gruppe R[err]
nicht in ortho-Stellung ist,         (2) wenn R[err]  5       10
[err]       16    ist, X eine Einfachbindung Ist und R[err] CO[err]H oder
[err]  [err]           ist, R[err] sich in ortho- oder meta-Stellung
befinden muB, oder wenn R[err] und X wie vorstehend sind 25        und
R[err] NHSO[err]CF[err] oder NHSO[err]CH[err] ist, R[err] ortho sein muB,
(3) wenn R[err]         [err]             ist und X etwas anderes als eine
Einfachbindung ist R[err] ortho sein muB, auBer wenn X = NR[err]CO
und R[err] NHSO[err]CF[err] oder NHSO[err]CH[err] ist, R[err] ortho oder
meta sein muB, 40      (4) wenn R[err] 4-CO[err]H oder ein Salz desselben
ist, R[err] nicht S-Alkyl sein kann,          (5) wenn R[err] 4-CO[err]H
oder ein Salz desselben ist, der Substituent in der 4-Stellung des
imidazols          nicht C[err]OH[err], CH[err]OCOCH[err], oder
CH[err]CO[err]H sein kann,          (6) wenn R[err]  45  [err]
ist X -OCH[err]- ist, R[err] 2-CO[err]H ist und R[err] H ist, R[err] nicht
C[err]H[err]S ist,                                             209
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[err]          ist und R[err] n-Hexyl ist, R[err] und R[err] nicht beide
Wasserstoff sind,        (8) wenn R[err]
[err]            ist, R[err] nicht Methoxybengyl ist,        (9) die Gruppe
R[err] nicht                                         [err]         oder
C[err]OH ist. 25    2. Verbindung von Anspruch 1 mit der Formel
[err] 40        worin       R[err]    -CO[err]H, -NHSO[err]CF[err],
[err]                   ist.        R[err]     Alkyl mit 3 bis 10
Kohlenstoffatomen, Alkenyl mit 3 bis 10 Kohlenstoffatomen, Alkinyl mit 3
bis 10 Kohlenstoffatomen, Cycloalkyl mit 3 bis 8 Kohlenstoffatomen, am
Phenylring mit bis              zu zwei, aus Alkoxy mit 1 bis 4
Kohlenstoffstomen, Halogen, Alkyl mit 1 bis 4 Kohlenstoffato-  
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men und Nitro ausgew[err]hiten Gruppen substituiertes Benzyl ist,
R[err]    Phenylalkenyl, worin der aliphatische Teil 2 bis 4
Kohlenstoffatome ist, -(CH[err])[err]-imidazol-1-yl,
-(CH[err]),-1,2,3-triazol-1 -yl, das gegebenenfalls mit einer oder zwei aus
CO[err]CH[err] oder Alkyl mit                 1 bis 4 Kohlenstoffatomen
ausgew[err]hiten Gruppen substituiert ist, (CH[err])[err]-tetrazolyl,
-(CH[err])- 5              [err]OR[err],                          [err]
ist,          R[err]    H, Alkyl mit 1 bis 5 Kohlenstoffatomen, OR[err]
oder NR[err] R[err] ist, 35       X      eine
Kohlenstoff-Kohlenstoff-Einfachbindung, -CO-.      [err]
-OCH[err]-, -CH[err]O-, -O-, -SCH[err]-, -CH[err]S-, -NHCH[err]-,
-CH[err]NH- oder -CH = CH- ist, und pharma- 50             zeutisch
annehmbare Salze dieser Verbindungen.     3. Verbindung von Anspruch 2,
worin          R[err]    H, Alkyl mit 1 bis 4 Kohlenstoffatomen, Halogen
oder Alkoxy mit 1 bis 4 Kohlenstoffatomen                 ist. 55
R[err]  Alkyl, Alkenyl oder Alkinyl mit 3 bis 7 Kohlenstoffatomen ist,
R[err]    H, Cl, Br, 1 oder CF[err] ist,
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[err]              R[err]    -(CH[err])[err]OR[err], [err]
-(CH[err])[err]NHSO[err]T[err],
[err]     20                 odor -COR[err] ist,          R[err]   CF[err].
Alkyl mit 1 bis 6 Kohlenstoffatomen oder Phonyl ist,          R[err]  H
oder Alkyl mit 1 bis 4 Kohlenstoffatomen ist,          R[err]   CO[err]H,
CO[err]CH[err]OC(CH[err])[err], NHSO[err]CF[err] und 25    [err]
ist,          R[err]    H oder Alkyl mit 1 bis 4 Kohlenstoffatomen ist, 35
R[err]   H, Alkyl mit 1 [bis 4 Kohlenstoffatomen oder Acyl mit 1 bis 4
Kohlenstoffatomen ist,           R[err]   H, Alkyl mit 1 bis 5
Kohlenstoffatomen, OR[err] oder    40
[err]                    ist,   m     1 bis 5 ist,           X     =
Einfachbindung, -O-, -CO-, -NHCO- oder -OCH[err]-, und pharmazeulisch
annehmbare Salze.      4. Verbindungen der Anspr[err]che 1 bis 3, die aus
2-Butyl-4-chlor-1-[(2'-(1H-tetrazol-5-yl)biphenyl-4-yl)-
methyl]-5-(hyroxymethyl)imidazol oder einem pharmazeutisch annehmbaren Salz
desselben, 50
2-Butyl-4-chloro-1-[2'-carboxybiphenyl-4-yl)methyl]-5-(hydroxymethyl)imidaz
ol oder einem pharmazeu-        tisch annehmbaren Saiz desselben,
2-Butyl-4-chlor-1-[(2'-carboxybiphenyl-4-yl)methyl]-5-[(methoxycarbonyl]imi
dazol oder ei-        nem pharmazeutiech annehnbaren Saiz desselben,
2-Butyl-4-chlor-1-[(2'-carboxybiphenyl-4-yl)methyl]-5-[(propoxycarbonyl)ami
nomethyl]imidazole oder ei- 55    nem pharmazeutisch annehmbaren Saiz
desselben,
2-Butyl-4-chlor-1-[)2'-carbboxybiphenyl-4-yl)methyl]imidazol-5-carboxaldehy
d oder einem pharmazeu-        tiech annehmbaren Saiz desselben,
2-Butyl-1-(2'-carboxybiphenyl-4-yl)methyl)imidazol-5-carboxaldehyd oder
einem pharmazeutisch an-                                               212
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2-(1E-Butenyl)-4-chlor-1-[(2'-carboxybiphenyl-4-yl)methyl]-5-(hydroxymethyl
)imidazol oder einem phar-          mazeutiech annehmbaren Saiz desselben,
2-(1E-Butenyl)-4-chlor-1-[(2'-xybiphenyl-4-yl)methylimidazol-5-carboxaldehy
d oder einem  phar-  5       mazeutisch annehmbaren Saiz desselben.
2-Propyl-4-chlor-1-[2'-(1H-tetrazol-5-yl)biphenyl-4-yl)methyl-5-(hydroxymet
hyl)imidazol  oder  einem          pharmazeutisch annehmbaren Saiz
desselbaren.
2-Propyl-4-chlor-1-[2'-(1H-tetrazol-5-yl)biphenyl-4-yl)methyl]imidazol-5-ca
rboxaldehyd oder einem phar-          mazeutisch annehmbaren Saiz
desselben, 10
2-Butyl-4-chlor-1-[2'-(1H-teatrzol-5-yl)biphenyl-4-yl)methyl]imidazol-5-car
boxaldehyd oder einem phar-          mazeutisch annehmbaren Saiz desselben,
2-(1E-Butenyl)-4-chlor-1-[2'(1H-tetrazol-5-yl)biphenyl-4-yl)methyl]-5-(hydr
oxymethyl)imidazol oder ei-          nem pharmazeutisch annalhmbaren Saiz
desselben und
2-(1E-Butenyl)-4-chlor-1-2'-(1H-tetrazol-5-yl)biphenyl-4-yl)methyl]imidazol
-5-carboxaldehyd odor einem 15     phamazeutisch annehmbaren Saiz desselben
ausgew[err]hit sind.       5. Pharmazeutische Zusammonsetzung umfassend
einen pharmazeutisch geeigneten Tr[err]ger und wenig-          stens eine
Verbindung von Anspruch 1 bis 4.  20  6. Verfahren zur Herstellung einer
Verbindung von Anspruch 1 bis 4, in welcher r 1 ist, weiches das In-
Ber[err]hrung-Bringen eines imidazolderivats der Formel 1 mit einem
Benzylderivat der Formel 2 in einem          L[err]sungsmittel in
Anwesenheit einer Base w[err]hrend etwa 1 bis etwa 10 Stunden bei einer
Temperatur im          Bereich von etwa 20[err] C bis zur
L[err]sungsmittels unter Bilden eines Benzylimida-          zols der Formel
3 26                               [err]                  worin R[err],
R[err], R[err], R[err], R[err] und R[err] jeweils unter den
Reaktionsbedingungen stabil ist und eine in Anspruch 40     1 definierte
Gruppe oder ein Zwischenprodukt oder eine gesch[err]tzte Form derselben
ist, die in eine          derartige Gruppe umgewandeit werden kann, und
worin X[err] Halogen, p-Toluolsulfonyloxy oder Methyl-          sulfonyloxy
ist, und danach bei Bedarf das Umwandein des Zwischenprodukts oder der
gesch[err]tzten          Formen der Gruppen R in in Anspruch 1 definierte
Gruppen R umfaBt.  45 7. Verfahren von Anspruch 8, bei weichem die
Verbindungen 1 und 2 in Anwesenheit einer Base, weiche          aus der
Gruppe ausgew[err]hlt ist, die aus einem Metallhydrid, MH, einem
Metallalkoxid, MOR, Natrium-          carbonat, Kaliumcarbonat,
Triethylamin und Pyridin besteht, in einem dipolaren, aprotischen
L[err]sungs-          mittel oder, wenn die Bae MOR ist, das
L[err]ungsmittel ein Alkohol, ROH, sein kann, worin M Uthium,
Natrium oder Kalium ist und R Methyl, Ethyl oder t-Butyl ist, in
Ber[err]hrung gebracht werden.       55
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8. Verfahren von Anspruch 6, bel welchem R[err]          [err]    10
ist,             X             eine Kohienstoff-Kohlenstoff-Einfachbindung,
-CO-, -0-, -S-oder -NH- ist, 15        R[err] und R[err]    jewells
unabh[err]ngig H, Cl, B, I, F, NO[err], Alkyl mit 1 bis 4 Kohlenstoffato-
men, Alkoxy mit 1 bis 4 Kohienstoffatomen, Aryl oder Furyl sind,
R[err] und R[err]    wie in Anspruch 1 definiert sind,            R[err]
Alkyl mit 1 bis 10 Kohlenstoffatomen oder Alkenyl mit 3 bis 10
Kohlenstoffatomen   oder dieselben, mit F substituierten Gruppen,
Phenylalkenyl, worin der aliphatische 20                           Teil 2
bis Kohlenstoffatome ist, -(CH[err])[err]OR[err], -(CH[err])[err]SR[err]
oder - (CH[err])[err]CN ist,                              wis in Anspruch
20 defininert ist,             R[err]             CO[err]R[err] , CN,
NO[err], Trialkylzinntetrazol oder Trityltetrazol ist und
R[err]  und R[err]   wie in Anspruch 1 definiert sind.  a i  . Verfahren
von Anprnch 8, bel welchom RI9 -CO2R ' lst und das Produkt der Formol 3 mit
olner Alkalio         in einem w[err]Brigen alkoholischen L[err]sungsmittel
oder mit CF[err]CO[err]H etwa 1-24 Stunden bei einer         Temperatur im
Bereich von etwa 20[err] C bis zur RUckfluBtemperatur des
L[err]sungsmittels in Ber[err]hrung         gebracht wird, gefoigt von der
Einstellung des pH des Gemisches auf einen Wert im Bereich von 3 bis
7 unter [err]berf[err]hren does Produkts in des entsprechende Produkt,
worin R[err] -CO[err]H ist. 30      10. Verfahren von Anspruch 9, bei
welchem wenigstens eines von R[err], R[err] oder R[err] in Formel 1
-CO[err]R[err] ist          und in -CO[err]H [err]berf[err]hrt wird.    1.
Verfahren von Ansprurh 9, bei weichem R[err] t-Butyl ist und die Reaktion
in CF[err]CO[err]H ausgef[err]hrt wird.       12. Verfahren von Anspruch 8,
bei welchem R[err] -CN ist und das Produkt der Formel 3 mit (i) einer
starken          S[err]ure 2-96 Stunden bei R[err]ckflu[err]temperatur des
L[err]sungsmittels oder (ii) einer starken Alkalie in einem
Alkoholl[err]sungsmittel bei einerr Temperatur im  Bereich von etwa 20
[err] C und der R[err]ckfluBtemperatur des          L[err]surgsmittels
etwa  2-98  Stunden, gefolgt von der Einstellung des pH auf etwa 3-7 oder
(iii) 40      Schwefels[err]ure gefolgt von oder Alkali unter
[err]berf[err]hren des Produkts in die entsprechende          Verbindung,
worin R[err] -CO[err]H ist, in Ber[err]hrung gebracht wird.       13.
Verfahren von Anspruch 12, bei welchem wenigstens eines von R[err], R[err]
oder R[err] -CO[err]R[err] ist und in          -CO[err]H [err]berf[err]hrt
wird.       14. Vefahren von Anspruch 12, bei welchem  R[err]
-(CH[err])[err]CN ist und in -(CH[err])[err]CO[err]H [err]berf[err]hrt wird
oder          -(CH[err])[err]OR[err] ist und in (CH[err])[err]OH
[err]berf[err]hrt wird, wenn R[err] in -CO[err]H [err]berf[err]hrt wird.
15. Verfahren von Anspruch 8, bei weichem R[err] -CN ist und das Produkt
der Formel 3 mit elnem Gemisch 50       [err]quimolarer Mengen und
Ammoniumchlorid In einem polaren aprotischen L[err]sungsmittel          bei
einer Temperatur in Bereich von etwa 30 [err] C bis zur
R[err]ckfluBtemperatur des L[err]sungsmittels etwa 1          Stunde bix 10
tage unter [err]berf[err]hren in die entsprechende Verbindung, worin R[err]
5-          Tetrazolyl ist in Ber[err]hrung gebracht wird.  55  16.
Verfahran  von Anspruch 15, bei weichem R[err] -(CH[err])CN ist und in
-(CH[err])[err]-tetrazolyl [err]berf[err]hrt wird,          wenn R[err] in
5-Tetrazolyl [err]ber[err]hrt wird.     
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ist und das Produkt der Formel 3 mit Trialkylzinnazid          oder
Triarylzinnazid umgesetzt wird, gefolgt von der sauren oder basischen
Hydrolyse unter [err]berf[err]hren          des Produkts die entsoprechende
Verbindung, worin R[err] 5-Tetrazolyl ist.  5  18 Verfahren von Anspruch
17, bei weichem R[err] -(CH[err])[err]CN ist und in
-(CH[err])[err]-tetrazolyl [err]berf[err]hrt wird,          wenn R[err] in
5-Tetrazolyl [err]berf[err]hrt wird.       19. Verfahren von Anspruch 8,
bel welchem R[err] -NO[err] ist und das Produkt der Formel 3 mit einem
Reduktlonasmittel under Bilden eines zweiten Zwischenprodukts der Formel 3,
in welcher R[err] NH[err] ist, in 10    Ber[err]hrung gabracht wird und
ietzteres mit einem Anhydrid (CH[err]SO[err])[err]O oder
(CF[err]SO[err])[err]O oder einem          Chlorid CH[err]SO[err]Cl oder
CF[err]SO[err]Cl einer Sulfons[err]ure in einem L[err]sungsmittel unter
Herstellen einer          Verbindung, in voicher R[err]-NHSO[err]CH[err]
oder -NHSO[err]CF[err] ist, in Ber[err]hrung gebracht wird.       20.
Verfahren von Arspruch 19, bei welchem wenigstens eines von R[err], R[err]
odor R[err] -NO[err] ist und In 15     -NHSO[err]CH[err]
oder-NHSO[err]CF[err] [err]berf[err]hrt wird.       24. Verfahren von
Anspruch 9 oder 12, bei welchem zum Uefern einer Verbindung, in der R[err]
CONHOR[err]          ist die Verbindung der Formel 3 mit R[err] = CO[err] H
entweder             (a) mit etwa 1-4 [err]quivalenten Thionylchlorid in
[err]bersch[err]ssigem Thionylchlorid oder einem anderen 20
L[err]sungsmittel bei einer Temperatur im Berelch von etwa 20[err]C bis zur
R[err]ckfluBtemperatur des             L[err]sungsmittels [err]ber einen
Zeitraum von etwa 5 Minuten bis etwa 2 Stunden unter Bilden eines
Zwischenprodukts der Formel 3, worin R[err] COCl ist, in Ber[err]hrung
gebracht wird, und letzteres mit             etwa 2-10 [err]quivalenten des
Hydroxylaminderivats H2NOR[err] in [err]bersch[err]ssigem
Hydroxylaminderivat             H[err]NOR[err] or einem anderen
L[err]sungsmittel etwa 2-18 Stunden bel einer Temperatur im Bereich 25
von etwa 25-80[err]C in Ber[err]hrung gebracht wird, oder             (b)
mit dem Hydroxylaminderivat H[err]NOR[err], Dicyclohexylcarbodiimid und
1-Hydroxybenzotriazol etwa             1-24 Stunden in einem
L[err]sungsmittel bei einer Temperatur im Bereich von etwa 0-30[err]  C in
Ber[err]hrung gebracht wird.  30  22.  Verfahren von Anspruch 6, bei
weichem R[err]                           [err]      40          ist,
eine Kohlenstoff-Kohlenstoff-Einfachbindung, -CO-, -O-, -S-oder -NH- ist,
R[err], R[err], R[err] und R[err]   wie in Anspruch 1 definiert sind und
(CH[err])[err]OR[err], (CH[err])[err]OCOR[err], (CH[err])[err]CH(OH)R[err],
(CH[err])[err]COR[err], (CH[err])[err]Cl, (CH[err])- 45
[err]CN, CHO ist.       23. Verfahren von Anspruch 22, bei weichem R[err]
(CH[err])[err]OH ist und das Produkt der Formel 3 mit einem
Alkohol R[err]OH in wasserfreiem Zustarf in Anwesenheit einer starken
S[err]ure oder einer Lewiss[err]ure in          Ber[err]hrung gebracht
wird, gefolgt von der Verseifung irgendweicher gleichzeltig gebildeter oder
im 50    Zwischenprodukt 3 vorhandener Gruppen CO[err]R[err] unter Bliden
der entsprechenden Verbindung der          Formel 3, worin R[err]
(CH[err])[err]OR[err] ist und R[err] nicht H ist.       24. Verfahran von
Anspruch 22, bei welchem R[err] (CH[err])[err]OR[err] ist und R[err] nicht
H ist und das Produkt der          Fromel 3 mit einem w[err]Brigen sauren
Medium bei einer Temperatur im Bereich von etwa 25[err] C und der 55
R[err]ckfluBtemperatur des L[err]sungsmitteis w[err]hrend eines Zeitraums
von etwa 0,5-24 Stunden unter          Bilden der entaprechenden Verbindung
der Formel 3 in Ber[err]hrung gebracht wird, worin R[err] (CH[err])[err]OH
ist.                                                             215
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(CH[err])[err]OH ist und das Produlkt der Formel 3 mit           (a) elnem
Carbons[err]ureanhydrid (R[err]CO[err])O odor -chlorid R[err]COCl in einem
L[err]sungsmittel in           Anwesenheit einer Base etwe 0.5-24 Stunden
bei einer Temperatur im Bereich von etwa 0 [err] C und           der
R[err]ckfluBtemperetur des L[err]sungsmittels oder 5        (b)einer
Carbons[err]ure unter wasserfreien Bedingungen in Anwesenheit einer starken
S[err]ure           oder Lewiss[err]ure etwa 0.5 bis 24 Stunden bei etwa
0[err]-100[err] C unter Bilden der entsprechenden           erbindung, in
wuIcher R (C01).OCOR1U lot, in Berflhrung gebracht wird.      26. Veishren
von Anepruch.22, bii welchem RI (CM2)nOCOR14 ist und dms Produict der
Formel 3 mit 10     wtArigr IUre odor ABJkII unrtr i31den der
entsprechendon Verbindung, worin R  (CH2),OH ist, in         SrlUhturyg
gebrcht wird.      27. Verfhren von Anspruch 2.2, bIe welcherm IR (CH2)nOH
lst und des Produkt der Formel 3 mit olnem         oxidutionomittel etwo I
-0Q0 ftnden brn edner Temperatur von otwa 25-45-C untbr Herstellen ehner 16
entoprechenden VertlnIung der Formel 3, In welcher RI (CH2),_1COR16 ist und
R"6 H lIt, in Bertlhrung         gebrecht wird.       ,. Vifhren von
AnWgrih 2. boi welchem R8 (C 2).COR16 lst und R16 H ist und des Produkt der
\   Forrn  3 rit 9rW mn IjrggnIqphen Verbindung RF*P, in weicher P MgBr
odor U lot, etwa 0,5-24 ao     Stundon in lnern LOjngpmittni lei elnor
Tomperutur von etwa -780C bis 100-C unter Bflden elner         Verbindung
Or FQrmt 3 in ftrhr.ung gebracht wird, in der R' (CH2),CH(OH)R'6 let und
R1' nicht H         lit.      29. Verfahron vgn Anlprtgh 22, bal welchem RO
(CH2).CH(OH)R1' let und R1' nicht H ist und des Produkt 26     der FwrmeJ 3
wilt irnm Qxltionsmittel In einem Lsungsmittel unter BlIden edner
entsprechenden         VoerVindcng Jor Fornwm 3 In qerWhrung gebracht wird,
In dor IF (CH2a)COR16 lot und R16 nicht H 1st.      30. Vetro" v" &4mrjgh
2. sbe welchen RI' (CH2)nCOR1" lst und R16 H ist und die Verbindung der
Formel 3 mit einrn Qxiationsmieil in olnem Ldsungsmittel unter B3ilden
einer entsprechenden so     Verbncub9g der Fornel 3 In ,Berlhrung gebracht
wird, In weicher RH (CH2)nCOR16 lst und R1' OH Ist.      31. Veadhron von
Anopruch 22. bol welchem R8 (CH2)nCORI' ist und RFl1 OH lot und die
Verbindung der         Formel 3 etwa 5 MInvtW 1,1; otwa 24 $tnden mit
Thionyichlorld im OberschuB odor in elnem snderen   ,  WsLdungsritteI bqI
elner Tomporatur Im Bereich von etwa 09C bis zur RUckfluBtemperatur des s6
LMwgMWivtt  unt 5ildon olner entsprechenden Verbindung der Formel 3 In
BorUhrung gebracht         wirci. in welgher ' (CMi)nECQi Iet, gfolt von
dor'Ber0hrung der ietztren mit elnem Amin NHR18R"9         irn ObwghuS oder
in elnern lAgungn~itol bei Tomperaturen Im Beroich von etwa 0 C und der
Ruckfluftm Verglor. ft  lourasniils wlhrend etws 5 Minuton bis 24 Stunden
unter Bilden elner         "ePraohenn Vorbindung dsrPwrmnI 3, In weicher Ri
(CH2),CONRR1'9 lst.      32. Vefahron von Anoprugh 22. bI welchom R8
(CH2)nOR" let und RI' H ist und des Prodult der Formel         3 etwe 0,524
8tnoon mit Thibnylchlorid im Oberechufl oder in elnem Ldsungsmittel bel
diner         TeoeM ur irn NrWiph von twe ZQ*C bis zur RUckfluBtbmperatur
des LWsungsmittels unter Bliden         einrr Zwlechengrodukt erbindung der
Formel 3, In Berihrung gebracht wird, In welcher RF (CH),CI 1st. 46     33
Vofmhrpn von Angprugh 32. be! welchem die Verbindung der Formel 3. worin Re
(CiH2)mCI lst, mit         niclaa1. 1,2, 1TriI, 12,4-TKWoI, Tetrazol oder
Phthdamid etwa 1-24 Stunden In Anwesenheit elner         * w I = nenm
LO=milel bii Temperaturen Im Bereich von etwa 55 * C bis zur
RUcidluBtemperatur         dos WoyngmiW  unter Hiertrlien diner
ontsprechenden Verbindung der Formel 3 In Berahrung GO     qWrgwt wiwr, In
w.iW  ii (CH*)wlmildwol, (CH2)m-trIazol, (CI12)m-etrSzol oder
(CH2),-phtha~lmid it.      34. Verichren von Ajnoh 32. be! weilhom die
Verbindung der Formal 3, in welcher    (0CH%)nCI ist, mit         dem
Netrium- odor Kailum3iz eines Merwptans FR1'SH etwa 1-24 Stunden In einem
Ldsungsmlttsl bel         91jor TorrqWr- Im  WOh vgn ftws 25-1 00'   unter
Bilden minor Vorbindung der Formol 3 In 66     g~r~hryrlq gebrght wird, in
weigohr 1F (CH2),$R" lot.      36. Verfahren von Anruch 3U, he welchem die
Vorbindung der Formel 3, In weicher Fi (CH2)C;I let, etwa         1.24
Stunden ralt olnem Alkellmetollcyanid in olnem LOsungsmlttel bol oener
Tomperatur im Bereich
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der Formel 3 in Berfhrung gebracht wird, In welcher         ' (CH~2nCN
ilit, und  ie loWtero Verbindung zu der entiprechenden Verbindung der
Formel 3         hydrolysiert wird, in welcher I* (CH2),CORI 1 st und RI'
OH ist.  6  30. Vefthren von Anspruch 32, bol welchem die Verbindung der
Formel 3, In welcher RB (CH2)n_1CI ist,         en 0.5-24 OOtunclan mit d4m
Natrium- odor Kailumsolz eines Maionsluredialkylesters in elnem
ssungrematti bWi einr Tampp'rlr im Bereich von etwa 20-10OD  C unter Bilden
einer Verbindung der         FQnr~l 3 in  Whrung pbracht wird, In welcher W
(CH2),CH(CO2Alkyi)2 Ist, getolgt von der         VergIuNWg dqr itjren  mit
w$Qrigom Aikali bel diner Temperatur im Bereich von etwa 25 C bis zur 10
'RQg1iutlrnP9tuWr .0es W*ungsmittols, gefolgt vom Ansluern mit Mineralsiure
unter Bilden einer        VffUINd   dot Fmi  3, in welcher RW
(CH2),CH(C-02H)2 ist, gefoigt vom Erhitzen der letzleren auf        otwa
1203Q C or  in veidUnnter Mineralslur, bel RMckfluBtomporatur unter Bilden
eines Produkcts der        FomalI 3, in wQihqr W MN),,C*QR"s lst und Ri OH
iot.  15 3T7 Verfithfn von bipleiol 22. In we.chem Rf (CH2)nCN let und die
Verbindung der Formel 3 mit         b411muifjd und Arnmonimchlorid etw8 1
Stundo bis etwa 10 Toge in einern Lbsungsmittel bel elner         Terntiur
im Berelch von *two  30 C und der R~ckfiuBtemperatur des L8sungsmnttels
unter Bilden         W. v-   e   4.   wr rung in ier0hrung goebracht wird,
in welcher RO (CH2),-tetrazol 18t.  M  3+  .e V~ruAh vQn Anopruoh 2, ZL i
wdcrhem R' -CHO lst und die Verbindung der Formel 3 mit elnem
MethyLenphoophoran (Cs Hs)gP = CH(CH2),0HR4 OR1' odor (Cs Hs).P a
CH(GHi)3COR16 etwa 1-24 Stun-         dan in Ownr Lr5sunpmil be! oinor
Temporatur Im Berelch von etwa 25 - C bis zur RUckfluBtempera-         tur
O L8euraWrinft yntqlr BUdqn einer Verbindung der Formel 3 in Berflhrung
gebracht wird, in         wephQr RI' -CM-H(C:. z )i0  1OQ S odor
-OH=CH(CH2),COR  1ist, auBer wo RI" H lst und R. OH 5      liot jd gew fllf
;nW nd  dem In-BrUhrung-Bringen der Verbindung der Formel 3, in
WIW.9ti R4MUOwI44QG)CQR1I lt rift sinom Reduktionsmittel in enenm
LWsungsmittel bel einer         T rahtr vyo et" Q   *; 0 4hrnd otwo 0,5-24
Stunden unter Bluden eines Produkcto der Formel         3, In waichqr RIwQ
wQh~t(Cl-),QlR"H lst.  3o  39. Verfhrsn von Anpruoh 22, bi weichem RI
(CH2),OH let und die Verbindung der Formel 3 mit elnem         F1urngswt
Ober elfen Zoitroum von etwo 0.5-24 Stunden in elnem Losungsmittel bel
elner         Tempevatur in dm Sqr qh vqn ;tra -a0 C biS 25 *  unter Bilden
einer Verbindung1 der Formel 3 in         BRw'U'un  91brmM wji', In wc her
RO (CH2)mF ist.  395 40L Verthron.myn Ansprugh 22, e wielchem die
Verbindung der Formel 3, in welcher R' (CHa)mCI ist,         otwo 1-24
Stundon mit 8lilbmritrat in oinem dipoloren, aprotischon L8.ungsmittel bel
aeinr Temperatur         Irr ftrqigh von   .2NP *   unter Biledn elner
Verbindung der Formel 3, In welcher FB (CH2)mONO2         itt, In egrahrwij
gporaait wirCL  40  41t Veifsion von Anaprch 22. b~ei welchem A' (CH2)nOH
ist und die Vorbindung der Formel 3 mit einem         leogygrnpt 0or FrmgI
RID;NCQ in olnem LWsungsmittel bel sdner Temperatur im Bereich von etwa 25
0 C         bil zgjr RONI ftmijmtr deJs L rungsmiitols Ober oenen Zeitraum
von etwa 5 Mlnuten bis etwa 24         3tunCIn un,0rt Dldn nehr
Vort~n..djng do~r Formol 3, In wolchor R' (CH2)"OCONHiR10 ist, in
Bertlhrung         erckit wird.      4M orhmn von Anspruch 22, bi welchem
die Verbindung, In welcher R8 (CH2)nCI lst, mit ednem Amin         R'?it In
h   rhUgaiggrn Amin pder in olnem anderen L8sungsmiftel Uber oenen Zeitraum
von etwa         -tJ2 ftLida  bl  ng2r Temper tur im Breich von etwa 0 C
bis zur RtckfluBtemperatur des         LWloqnginte1p UntMor eiIen sines
Zwlschenprodukts der Formel 3, in welcher RA (CH2).NHR" ist, in 50
OrhrvpQ g~raght wi~rd.      43, Vqrftvn von Ajaprvqh 2, bei welchem Ri
(CH2),Cl lst und die Verbindung der Formel 3 etwa 1-24                  Stw
jml eina  Alluimetllszid in inern aprothchen 1-5sungsmittel bel elner
Temperatur im         Betals "n etw; 21 0 C7 unler Bilden slner Verbindung
der Formel 3, in welcher R' (CH2).Na ist, in IIS    OrOuiV otbrachf wird
Prns lWktrWm mit sinem Rduiftonsmitel unter Bilden sines Zwischonprodulc-
tes or FRvmei 3, in weigher Fig (0112),NH2 lst, in BorOhrung gebracht wird.
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Vefiahin von Anspruch 42 odor 43, bel wolchem  A3 (CH2),NHR" odor (CH2),NH2
ist und die        Vmrbinclung der Formol 3 mit einem
Chlorameisenseureester der Formel R'00COCI oder elnem
SulfonylcIerivt der FormeT R10802CI oder (R'0802)0 etwa 5 Minuten bis etwa
24 Stunden In einem        Lb4urmggittel In Aunweqnh@Lkt einer Pape bel
oiner Temperatur Im Bereich von etwa 0 * C bis zur 6      P;
iUckflultermprsur gines L1uungsmlttols unter 1 liden eier Vorbindung der
Formel 3, In woicher RG -        (CM$4hi1NW'QgzR1'9 pder -(CHg)jR"i1SO2R 90
ist, in Beruhrung gebrecht wird.      a  VoJIfJo von Anupruch 4g op,or 4U.
bei welchom die Verbindung der Formel 3 mit RA gleich -(CH2)-        ,NMI"
W141 Qdr (QIa)NIH4* mit einem isocyanat odor Isothiocyanat R'iNCY etwa 5
Mlnuten bis etwa 24        9o ftUnn ire pine," Lsunosmittel Wi einer
Temperatur Im Bereich von etwa 250 C bis zur RMckflufltem-                g
W . *Pv il9mli,  ynpes IIon oiner Verbindung der Formel 3, In weicher RA
-(CH2-        *NIc Vi NRW  i", g. f5hruseg .ebrnht wird.      Vea     von
Arwpruch lW tb  weichem RA NO2, R2, fl, Wo, R7 und FiR we In Anspruch 1
definiert *6     dln0. in wotuhqem dle Vorqirtciung cier Formel 3, worin RI
NO2 let, mittels isen und Essigelure, Zinn(Il)-        orip Qioer Wprptoff
und Peilagium zu oiner Verbindung der Formel 3 reduziert wird, worh A' NH2
is. uvn0 stgre mit qirtnm  1wIgnetn Slureanhydrid, wie Phthalslureanhydrid
odor sin substituiertes        PhWhegIjonhygrt1, in plnqm WL,.ngsmIttl odor
mit elnem goslgneten Slurechiorid, wMe etwa        ' aUiuiu
ArlmhrgngWrhr, In Anwasenholt wiBfidgen Alkalis odor olner Base odor mit
sdner w      gosigiet s*i4ulrtn  Phthal- odor Anthranilseure in Anwesenheit
von Dicyclohexylcarbodiimid In        inm  La.Ungpmitt.i Unjpr Hpraflleln
elner Verbindung der Formel 3 in Ber~hrung gebracht wird, in        walchr
R'I          '5                    ~~~~~13                    4wg   ;~~-4-
1                                                               oder
35~~~~~~~~~~~~        47. Verfahrgn vn Anspruph 6, bei welchem RI OCH20Co16
Hat, R2 und R3 H sind und RA, R' und R' wie in        AmP'vql I fflitr
glipd unr dle slch daraus ergebende Verbindung der Formal 3 mit RI glelch
0QM2QpMA mit 'Nlliopreg ure bet RUfckfilemperatur Ober eonen Zeltraum von
etwa 0,2-1 Stunde        odar mit  Wurgf wun  RVIWim urter Biden der
entsprochenden Verbindung der Formol 3 in 4*     Qor0hrun9 p0oht wirst In
watcher R' OH ist, und letzbere mit einer Base be! etwa 250 C und elnerm
gsoignpton Wereylh0gbnid dor Formel
Ju~~~~~~~~~u
11             utter IDWsrIeIn or qnhgprechenden Verbindung der Formel 3 In
Brtlhrung gebracht wird, worin RA
218     



EP 0 253 310 B1                      13                   [err]      10
ist, und X -OCH[err]=ist.    4& vfrrfthrwn von Anoprgo S. 6, e welchern RI'
-CHO Ist, wobei des Senzylderlvat der Formel 2 an das      1irgijd  *rlvt
or Fwrmul I vomrQwolpe an des Stickatoffatom gebunden lot, welches dem
Kohlen- 16     stffqtorm des Imlz  Irlngs, n weiches R' getunden Ist,
benachbart Ist.    :  ftw"Qph9 1tr folgjicden Vertragsstuat: ES  1.  Wehn
yr Mprtttn,, em   bl~jrugksenoknden Verbindung der Formel    [err]
35     worin        R[err]             -4-CO[err]H, -4-CO[err] R[err],
[err]                                  219                            EP 0
20 310 B1                                 [err]
4-NHSO[errCH[err], 4-NHSO[err] CF[err], -CONHOR[err], -SO[err] NH[err],  10
[err]         15~~~~~~~~~~~1    20
EP 0 263 310 B1      [err]                                           ist,
R[err]            H, Ci, Br, 1, F, N02, Alkyl mIt 1 bis 4
Kohlonstoffatomen. Acyloxy mit 1 bis 4 us                     I
ghlonxtoftmen. Alkoxy mit 1 bis 4  Kohlbnstoffatomen, C02H. C02FR,
NHIQihHO, NHSO2CFe, CONHOR12, S02NH2,    30
[err]                           Aryl oder Furyl ist. 36       1;1
H, Cl, Br, I odor F, Alkyl mit 1 bis 4 Kohlonstoffatomen odor Alkoxy mit 1
bis 4                        Kohipbs"gffatomen ist,          0
ON, NQg odor C02 RI ist,          0F           Pi Alkyl mit 1 bis 6
Kohlonstoffatomen, Cycloalkyl mit 3 bis 6 Kohlenstoffatomen,
AJkenyl odgr Alkinyl mit 2 bls 4 Kohlenstoffatomen ist,          s
Alkyl tnit 2 ble 10 Kohlonstoftomen, Aikonyl odor Alkinyl mit 3 bis 10
Kohlenstoff-                        otomen oder dieselben, mit F oder
COg2R4 substitulirten 6ruppon, Cycloalkyl mit 3                        bis
8 Kchlengtgffatomen, Cycloalkylalkyl mit 4 bis 10 Kohlonstoffatomen,
Cycloalky-                        Is Ikenyl Wer Cycloalkylalkinyl mit 5 bis
10 Kohlenstoffatomen, gogebenenfalls mit F                        odor
C002R14 wbstituiertes (CH2).Z(CH2)mR, Benzyl odor am Phonylring mit 1
odor 'g Halogenon, Alkoxy mit 1 bis 4 Kohlonstoffatomen, Alkyl mit 1 bis 4
Kohlonatofftomen odor Nitro substltulertes Bonzyl lst,          R7
H. F. QI, lr, 1, NO2. CFs odor ON ist,          l0P          H. QN, Alkyl
mit I Wt  10 Kohlonstoffatomen, Alkenyl mit 3 bis 10 Kohlonstoffatomen
oder diowalbon, mit F substitulerten 3ruppen, Phenylalkonyl, In welchem dor
allpha- 60                     ftche Teil 2 bls 6 Kohlenetoffatome let,
-(CH2)m-ImIdazol-I-yt, gogebenenfalls mit                        *ingr odor
zwel Gruppen, die aus CO2gH9 odor Aikyl mit 1 bis 4 Kohlenstoffatomen
Uwawhlt 8ind, substitulbrts -(CH2)-1.2,3-triazolyl, -(CH2)M-totrazoiyl,
-(CH2)-       [err]                                              221
EP 0 253 310 B1    [err]                                              R14
[err]                                          ist,       R[err]
Alkyl mit 1 bis.6 Kohlenstoffatomen oder Perfluoralkyl mit 1 bis 6
Kohlenstoffato-                men, 1-Adamantyl, 1-Naphthyl,
1-(1-Naphthyl)ethyl oder (CH[err])[err]C[err] H[err] ist, 45         R[err]
H, Akyl mit I bis 6 Kahlensoffatomen, Cycloalkyl mit 3 bis 6
Kohlenstoffatomen,                Phnyl Qder Dwzyl ist,       gai?
H.    iyI or engyl lit,                .OQQBl'I, 'MQRSl, oCH;CQ2H,
-CH2CO2Rz,          [err]          EP 0 253 310 B1      [err]
.PQsH, =(Q(Fs)20H, -NHSOZCH9, -NHS02CF3, -NHCOCF9, -CONHOR12, -SO2NH2,  10
[err]                     -CONHNHSO[err]CF[err].   [err]
R[err]           H, Alkyl oder Perfluoralkyl mit 1 bis 8 Kohlenstoffatomon,
Cycloalkyl mit 3 bis 6                   Kohlentoffstomen, Phonyl odor
ienzyl let, 35                Mi, Alkyl mit 1 pis B Kohlonstoffatomen,
Cycloalkyl mit 3 bls 6 Kohlenstoffatomen,                   Phonyl, %nzyl,
Acyl mit 1 bis 4 Kohlenstoffatomen, Phonacyl ist,        6116          Ifi,
Alkyl miH 1 bis 6 Kohlonstoffatomon, Cycloalkyl mit 3 bis 6
Kohlenstoffatomen,                   ( )OC4),       OR17 odor NRR1'9 let,
1s7           M. Alsyl mrt  1 Ott 6 Kohlenhtofttmen, Cycloalkyl mit 3 bis 6
Kohlbnstoffatomen, 40                Phenyl Oder aenzyl ist.         R18
und R'9   unohingig H, Alkyl mit 1 bis 4 Kohlenstoffatomen, Phenyl, Benzyl,
a-Methylbenzyl                   dnd odor zusummengenommen oinen Ring dor
Formel 



45                                         frc{ ?)t     wo
tWilden,        Q         NRlP, 0 odor CH2 let,        1|29          W,
Alikyl mit 1-4 Kohlonstoffatomen odor Phenyl ist,        m
QAikyl mit 1 bis 6 Kohlenstolfatomon, -NR22R23 odor -
223                                  EP 0 253 310 B1     [err]
ist.          R22 und FP   unahngig H. Alkyl mit 1 bis 6 Kohbenstoffatomen,
Benzyl oder zusammengenom-                        nvn (CH2H) sincd, worin u
3-6 lst, 10       R2'           H. CW3 odor -CsHM let,          R215
NR2VRX, OR20, NHCONH2, NHCSNH2,
.4I~$QfP~~cmE   odor-Mo f6
3                          lot,   U/    *R'           Wamrstoff, Alkyl mit
1 big 6 Kohlenstoffatomen, Benzyl odor Allyl let, ?       R27 und R2
unhbhgngig Wasorestoff, Alkyl mit 1 bis 5 Kohlenstoffatomen odor Phenyl
sind,          R29 und R30  ungbhingIg Alkyl mit 1-4 Kohlonstoffatomen odor
zusammengenommen -(CH2)q-                        Sind,          R31
H. Alkyl mit 1 bi 4 Kohlonstoffatomen, -CH2CH=CH2 oder -CH2CsH4R32 ist,
R32          14, NQh, NHg, OH oder OCHa lot, z6       X             oin
Kphlnstoff-Kohlenstoff-Einfachbindung, -CO-, -0-, -S-, -NH-,
-N-,1 -CON-,  -NCO-,                                                     RN
12^ ~1 u                         -OCH2-, -CH20-, -SCH2-, -CH2S-,
-NHC(R27)(R23), -NR238O2-, -SO% NR23-, -C(R27)-
(R32)NH-, -CH =CH-, -CF  CF-, -CH  CF-, -CF - CH-, -CH2CH2-, -CF2CF2-,
35                                         ~~~~~~~~~~~~OR 1'
A -CH-,                o~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 40
OCOR"7    2                ao 0           3
I           I                                   <  -CH-   , -C-   oder
Ist,           Y            O Qdr 8 lot. so       z             9, NR1 o~r8
ist,           m            I bis 5 lot,           . n           1 bi 1P li
p            O           Q            2b 3oWI, 50       r             O big
2 ist,           s            Q bi S let,           t            0 odor 1
est,        und pharmazeutisch annshmbrer Saize dieser Verbindungen,
vorausgesetzt, daB                                               224
EP 0 253 310 B1            (1) die Gruppe R[err] nicht in ortho-Stellung
ist,          (2) wenn R[err]
[err]     10            ist, X oine Einfshbindwn  18t und R'3 C02H oder 16
20                                              [err]             jet. R13
aich In ortho- oder .meta-Stellung befinden muB, odor wenn R1 und X wie
vorstehend sind ?.6      und R'3 NHISe OF9 odor NHSO.CH3 ist, R13 ortho
sein muB,          (3) wenn R'    30         [err]            ist und X
etwuS nderes ls esine Einfachbindung let, R13 ortho sdin muB, auBer wenn X
= NR23CO          und As1 NWMCFg ger N. i          st, R13 ortho oder meta
sn muB,          (4) wetnn R' 4.Q      Qdrn Oin MIt dselben L RW nicht
S-Alkyl son kann, 40       (0 wonn R1 4CziH odor Oin uifz dcleulbon ist,
der Substituent In der 4-Stellung des Imidazols          nicht H*O0M,
OMSQ.CQIj odor OCHCO2H sin kann,          (6) wenn R1
13 '5                  let, X -OCi4- it JR13 2-QMaH Ist und R7 H ist, R'
nicht CaHsS ist, 65                                              225
EP 0 253 310 B1          (7) wenn R[err]     [err]         lot und R6
n-Hexyl lst, R7 und RP nicht beide Wasserstoff sind,        (8) wenn R1
[err]         ist. R6 nicht Mothoxybenzyl ist,        (9) die Gruppe RS
nicht   20                                      [err]         odr CH2OH
let,      welha  Ip In-t)erlhrung-Bringen sines Imidazolderivats der Formel
1 mit olnem Benzylderlvat der      Formel 2 in eiiom L&sungmixtt.I In
Anwesenheit einer Base wlhrend etwa 1 bis etwa 10 Stunden be!      einer
Tomperatur im Berelch von etwa 20 C bis zur R~ckfluBbtmperatur des
LWsungsmittels unter      Bilden elnes oenzylimidazols der Formel 3
2                           L         worin RI, W. R3, W, R' und R jewelils
unter den Reaktionsbedingungen stabil ist und eine vorstehend
definierte 43ruppe odor ein Zwischonprodukt odor oone geschUtzte Form
derselbon let, die In eine       derarige Gruppeo urngowendeit werden kmnn.
und worin XI Halogen. p-Toluolsulfonyloxy oder Methyl- 46     sulfonyloxy
let, und deph bl Bodf des Umwandeln des Zwischenprodukts odor der
geschUtzten       Formon der Gruppen R in vgretehnnd dcfinierte Gruppen R
umfaBt.    60                                               22B
EP 0 2S3 310 B1      2. Verfahren von Anspruch 1, bei welchem die
hergestellten Verbindungen die Formel        [err] 10     16
beitzen, wgrin         R[err]    -CO[err]H10, -N14802CF.,        [err]
30            itt,         RI   Alkyl mit 3 bis 10 Kohlenstoffatomen,
Alkenyl mit 3 bis 10 Kohlenstoffatomen, Alkinyl mit 3               bis 10
KohlensWoftamen, Cycloalkyl mit 3 bis 8 Kohlenstoffatomen, am Phenylring
mit bis               wu zwdi, aus Alkoxy mit 1 bit 4 Kohlenstoffatomen,
Halogen, Alkyl mit I bis 4 Kohlenstoffato-               men und Nitro
suigewihten Oruppen substitulertes Benzyl lst, 35      R'    Ph.nylaiIenyl,
worin dw  llphasche Tell 2 bis 4 Kohlenstoffatome let,
-(CH2)m-imid0zol-1-yl,               -(C0 .2)m1,,3-triazol-1-yi, den
gegebenenfalls mit einer oder zwei aus CO2CHa oder Alkyl mit
I bis 4 I(bIrtnOffgtonen ausgewghlten Gruppen substitulert ist,
(CH2)m-tetrazolyl, -(CH2)-                  0                   0
R^-              0      _ (C3 )a~R}^   -S BH-    ( cH2 ) .CR"O   , -CH-CH (
CHZ ) *COR15, - ( CH2 ) UCR16,  46                  -(CH2).NhiSQ R',
60~~~~~~~~~~                                          -(CH2)~    1 16
-C2),F,  -CR'  



65               ist,         i13  -CO2H, -COaR9, NHSOI CF2 und
227                                        EP 0 253 310 B1        5
[err]                ist,         R[err]    H, Alkyl mit 1 bls 5
Kohlenstoffatomen, OR17 odor NR'R1'9 Ist, 10      X     eine
Kohlsnstonf-Kohtnhtoff-Einfschbindung, -CO-,  [err]
-OCH2-, -CH20-, -0-, -SCH2-, -CH2S-, -NHCH2-, -CH2NH- odor -CH=CH- ist, und
pharma- 26            zoutisch annehmbsre $alze dieser Verbindungen.     3.
VW.fahren von Anspruch 2. $I welchem         R2   MH Alkyl mit 1 bis 4
Kohlenstoffatomen, Halogen odor Alkoxy mit 1 bis 4 Kohlenstoffatomen
iSt, 30      ip    Alkyl, Alkenyl odor Alkinyl mit 3 bis 7
Kohlenstoffatomen ist,         R7   H. DL Br, I War MF  il  [err]
odor -00R16 lot.         R'i  OF,, Alkyl mit 1 ble 6 Kohlenstoffatomen odor
Phenyl Ist,         Ri   H Qdor Akyl mit I bis 4 Kohlonstoffatomen ist,
R3S     MM2i, CO2Ci2OCO(CHs)s, NHSO2CF. und
228
[err]                      ist,            R[err]   H oder Alkyl mit 1 bls
4 Kohlonstoffatomen ist, 10        R's   H. Alkyl mit I ble 4
Kohlenstoffatomen odor Acyl mit 1 bis 4 Kohlenstoffatomen Ist,
R16   H, Alkyl mit 1 bis 5 Kohlonstofftomsn, ORR" odor    15
[err]                      ist,            om    I bis 5 ist,            X
= Einfachbindung, -0-. -CO-, -NHCO- oder -OCH2-, und pharmazeutisch
annehmbare Saize.      d  Verfahren von Anspruch 1 bis 3, be! welchem dio
hergestoliten Verbindungen         2-B yIlchlor.1-[(%(1
-talrz4ol-5-yl)blphenyl-4yl)methyl]-5-(hydroxymethyl)imidazol odor ein
phar- 26     maZWetih nnehmvarps SqI; desselbon,
2-Byl1-4.chlor-1-[(X'.caroxybiphonyl-4-yl)methyl]-5-(hydroxymethyl)lmidazol
oder ein pharmazeutiech         annehimbwres w  t*iipqo1bon,
2'Butyi4.olqr,1.I(2'.crboxybiphenyl-4-yl)mothyl]-5-[(mothoxycarbonyl)aminom
ethyl]imidazol odor ein         phormaugtleh annohmbaros Sala doeolbon, w
2-Butyl-4c-hor-1j(2cftrboxybiphonyl.4-yl)methyll-5-[(propoxycarbonyl)aminom
ethyl]imidazoI odor ein         phmwWggtjSjih mnnhrnhbarp sjIz dwelbon,
2-OW-A-0tyI 1[gvul r boWibgyi-yl~methyllimidazol-5-carboxyaldehyd odor ein
pharmazeutisch         Rnhmbore 6ulg dsoelben, K>    2-@u~yl
1s1Ctvybiphgnytyl)methyQimidaol-5-carboxyaidehyd oder ein pharmazoutisch
an- 00     nahImbara Sa!4 d*WUon.         2-(I
E-ButsnylFdchloru1[(2'.caroxybiphenyl-4-yDmehyl}]5-(hydroxymethyI)lmidazoI
oder ein pharma-         zeutisch annolui WMn 44k dw.ben,         2-(I E
B rIFa4 chlIor-1i(g'.vsitoxybiphonyl-I4yl)methylpmidazol-5carboxyaldehyd
odor ein pharma-         zoWuach snehmberov Valz t08u1bbn, 4o
2-Propyl-4chlor.1 42'(1
H-ttraZoi5-yl)blphsnyl-4-yl)methyl-5-(hydroxymethyl)imidazoI oder ein phar-
mazoutlsoh annehmbarp $PIz desselbon,         2-
'RY4h*.ht-12!r1II.5QJ.ryl)biphsnyl-4-yl)methylimidazol-5-carboxyaldohyd
oder ein phar-         mamdigqh ronehregm 8.1x deoselbon,
2-tyI4.chlDr.1i[-2'.1
i-tstruol-5-yl)biphonyl-4-yl)methyl]imidazol-5-carboxyaldehyd oder ein
pharma- J6     zeutWh amohniatea Sola doelbon,         2.i
C-Put.yl),4hlor.112'-(11
-tstrazol-5-yl)biphonyl-4-yl)methyl]}(hydroxymethyl)imidazol odor ein
phazn'zoutiqoh annehmbsrve Selz desslben und         2-(16Bau nyl *hlor-1
Z'w(1H-tetrazol-5-yl)biphenyl--yl)methyllimidazol-5-carboxyaldehyd  oder
ein         phwmazoutith mnnohmbWe Salz desselben sind. SD     5. Verfohren
von Anspruch 1, bad welchom die Verbindungen 1 und 2 In Anwesenholt olner
Base, welche         aus der Gruppo ovagewihit ist, die aus eonem
Metaihydrid, MH, oinem Metallalkoxid, MOR, Natrium-         carbonat
KaliwWrbgnat, Triothylomin und Pyridin bosteht, in olnem dipolaron,
aprofflchen Ldsunge-         mittel odor, wann f Up MM IOt, do
LO.aungsmittel sin Alkohol, ROH, sein kann, worin M Uthium,
Nstriuln War KNlium iat und Fl 1M$yl. rthyI odw t-3utyl lIt, In Beraihrung
gebracht werden.                                                       229
EP 0 253 310 B1       6. Verfahren von Anspruch 1, bei welchem R[err]
13                                                                   [err]
ist,           X              oine Kohlenstoff-Kohlenstoff-Elnfachbindung,
-C0-, -0-, -S-oder -NH- ist, 15        R2 und R3    jeweils unabhlngig H,
Cl, Br, I, CO.R'4, F, NO2, Alkyl mit I bis 4 Kohlmnstoffato-
mnn, Aikoxy mit I bis 4 Kohlonstoffatomen, Aryl odor Furyl sind,
p6 und R7    wle vorsethond definiert sind,            Rs             Alkyl
mit I bis, 10 Kohienstoffatomen oder Alkenyl mit 3 bis 10 Kohienstoffatomen
o4er diesolben, mit F substitulermn Gruppen, Phenyialkenyl, worin der
aliphatische so                        Teil 2 bis U Kohlonstoffatomn ist,
-(CHz),OR11. -(CH2).SR'r5 odor - (CH2)nCN bIt,            RI'           wle
voretohond dofiniort let,            R13           G0Q R 1, QN, NQz,
Trialkylzinntotrazol odor Trityltetrazol ist und            Pi und RI5
wig vwgland duignort uind.  w   7. Vedrqf nn von Anspruch 6, bei welchem A
s -COzRI4 let und das Produkt der Formel 3 mit elner Alkalie         in
einern wflrigpn  oqhoilpghon LWsungsmittel odor mit CFsCO.H etwa 1-24
Stunden be! einer         Temonoeur imi WrOO vgn %twe 2Q IV bis zur
RUckfluBtemperatur des LWsungsmittels In Ber0hrung         gebrwht wird,
g~Wt van der Fintollung des pH des Gemisches auf einen Wert Im Bereich von
3 bis         7 untwr Obetu n  OM Prqdukb in doa entaprechende Produkt,
worin R13 -CO2H ist. 3D0     . Verfabren ygn An.;prtxh 7, bei welchern
wenigstens sines von R2, R3 odor R'3 in Formel 1 -CO2R4 ist         und in
ts002 W Qt~rfqhrt wjrrj    \ ,, Verfahren von AnjsprUch 6, be! welchem R14
t-Butyl lit und die Reaktion In CFqC02H ausgeffhhrt wird.      10.
Verfohren vgn Angprtigh 7, bel weochem Rps -CN lit und das Produkt der
Formel 3 mit (f) einer starken         Slure ..  Stunftn 4le_
RQcidluftemperatur des LBsungsmittels odor (II) einer starken Alkalie In
ednem         Alikoholftuismlt  W bolor Tempsrmor im Boreich von etwa 20 IC
und der RUckdluetemperstur des         Lbsungmittlq etwn  ;D  Sfndan,
gefolgt von der Einhtellung des pH auf etwa 3-7 oder (iii) 40     Schwtsure
gefopf van Wyue oor Alkali unter Oberifhron des Produkts In die
entsprechende         Verbintunt wqrin RU  MNQh 11 In 5orUhrung gebracht
wird.      11. Vwf 'n  An grijh 1*, 1Wi weIchem wenigstens sines von R2, R3
odor R13 -CO.R14 lit und in         -CD2 H Ubeafhrt. wid4      12 VrfhW
von Ap.;Rrkh 1Q  gi wgichem R' -(CH2).CN ist und in -(CH2)nCO2H Uborf0hrt
wird oder         -(QH1wR  iot Und' ln (IHn )>H Oberftlhrt wird, wonn R13
In -CO2H jborflhrt wird.      I3, Vefthren von Ansprugh S. bol welchem R13
-CN ist und das Produkt der Formel 3 mit einem Gemisch op     8quiwmQlrer
Mengn Netriumpid und Ammoniumchlorld In dinem polaren aprotischen
L8sungsmlttel         beo eJlnr Twinperkr im brreih von e1wo 30 * C bis zur
RUckiluBtomperatur des Ldsungsmftitls etwa 1         Stunde bi; 19 'ore
untor OberfUhren des Produls In die entsprechende Verbindung, worln R13 5-
Trlyl.Wt. in irOhVrunQ g     n wvird.  es  i4. Verfahrwin von sAnpruch 13.,
Wi welchem FP -(CH2)CN ist und In -(CH2)m-tetrazolyl OberlUhrt wird,
wenn R13 In 5-ersTglyi Uiwefhrt wir4.
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Verfahren von Anspruch 8, be! welchem R'3 -CN ist und das Produkt der
Formel 3 mit Trialkylzinnazid        odor Triarylzinnezid umgoetzt wird,
gefolgt von der sauren odor basischen Hydrolyse unter OberfUhren        des
Produits in die ornpprehende Vorbindung, worln R's 5-Tetrazolyl Ist.  6
16. Verfahrn von Anapruch 15, bsl welchem RO -(CH2)nCN ist und in
-(CH2)m-ttrazolyl Uborf0hrt wird,        wenn R'3 in 5Ttgzolyl bfhrt wiri.
47. Vevfhron vgtn A4uruh 6, bel weichem  R'3 -N02 Ist und des Produkt der
Formal 3 mit elnom        Reduvktionrmit-I unter 1Idon eine zwelten
Zwischenproduicts der Formrl 3, In weicher R'3 NH2 ist, In 10  t eOhrunq
gebruft wird und lotores mit inenm Anhydrid (CHsSO2)20 odor (CFsSO2)20 odor
einem        Chioiid 0148s0eI odor CFsS8;C1 etner Sulfonelure in elnem
L8sungsmittel unter Herstellen einer        Verbindung, in weicher R'3
-NHB5aCH3 odor -NHS02CF9 lst, In Ber0hrung gebracht wird.      1t Vefahren
von Angpruh 17, be! welchem wenigstens oines von R2, R3 oder R13 -NO2 ist
und in 16     -1wS2<;b4460   ofo  J4B02G.CF3 UObrfahrt wird.      19.
Verfahren von Anspruch 7 odor 10, bei welchem zum Liefern olner Verbindung,
in der R'3 CONHOR'2        * it, die Vortindung der Formol 3 mit R'3 = C02H
entweder           (a) mit etwe 1A4 Aquh*tvsL   Thlonyhliarld in
OberachOssigem Thionylchlorld oder einem anderen 20    W LsungsmitteI  gl
miner Tempernw irn S8ereich von etwa 20-C bis zur RUckfluftomperatur des
sungsunmiftip Obr qlnen Zpitraum von otwa 5 Minuten bis etwa 2 Stunden
unter BlIden eines           ZwIschenprodytjl  dor Fw-mel 3, worin R'3 COol
ist in BerUhrung gebracht wird, und letzteres mit           otwe ?.10
gcly;ntgrn des Hyd   amoxyiaynlderivats H2NOR'2 in OberachOssigem
Hydroxylaminderivat           I-NOR'2 odr olnom anderqn WLungemittel etwa
2-18 Stunden be! elner Temperatur im Bereich a6        vgm vn  Rt-W t40 i Z
In Berfhrung gebracht wird, odor           (%) "tit Om HylrwrylomuvdierIvat
H;NOR'2, Dicyclohsxylcarbodlimid und 1-Hydroxybenzotriazol etwa
1.24 ftnjnn kmn 0ORtM   Alnopm w  ti einor Tomperatur im Bereich von otwa
O-30 C In           ftrUhr'sg goraht wird,  3.t  G  VepfJ'ron v^pm Anepgp
1, bI4 weIphem RI                                 [err]     40 ist
X                eine Kohienstoff-Kohienstoff-Einfachbindung, -CO-, -0-,
-S- oder -NH- ist,           R[err], R[err], R[err] und R[err] wie in
Anspruch 1 definiert sind und           R[err]             (CH2g)QR'l,
(CH2),OCOR14, (CH2)nCH(OH)R6, (CH2),COR'6, (CH2)nCI, (CH2)-
eQN. IHQ ist.      21. Vartihrn vQn Anmpruch 20, bel weichom Rn  (CH2),OH
ist und das Produkt der Formel 3 mit einem        AIkohol R1QiM In
w.erfroiom Zustond In Anwesenheit olner starken Slure odor eoner Lowissaure
in        Sarhrung gobrac.at wird, gefolgt von dor Verselfung irgendwelcher
gloichzeitig gebildeter odor im 60     Zw       ^-AhnpV"3 v4hyofnndcr
Gruppen G02R'4 unter Biiden der ontaprochendon Verbindung der
Fornjil 3, wg*? iqi tQI4*)&R" ipt und R" nicht H ist.      22, Ve'Ihrtn von
Anspruch 20, bed welchom RO (CH2),OR"1 lst und R" nicht H Ist und dos
Produkt der         Poawmel 3 milt inem wMrign pron Medium bei olner
Tomperatur im Bereich von etwa 25 - C und der         q#Fij0,iptyng-i'gFr *
W~ungsmIttels w~hrend sines Zoitraums von otwa 0,5-24 Stunden unter
SJidW  ds .ntprgen.n Vtrbinrsdung der Formel 3 in Berthrung gebracht wird,
worin R  (CH2).OH         let.
231   



EP 0 253 310 B1     23 Verfahren von Anspruch 20, bel welchem RI (CH2),OH
Ist und das Produlct der Formel 3 mit           (a) oinem
Carbongsureanhydrid (R14C0)2O odor -chlorid R14COCI In einem  L6sungsmittel
in           Anwesenhoit olner Ometwa 0,5-24 Stunden bel einor Temperatur
Im Bereich von etwa 0 * C und           der RUdkfluBtemperatur des
Ltsungsmittels oder 6         (b) 0lnor Csrb~Vqure RW4COH unter
wasserireien Bedingungen in Anwesenheit einr starken Slurs           odor
Lowisouro etwa 0.5 bi; 24 Stunden be! etwa 00-100*C unter Bilden der
entsprechenden           Verbindung. in w~lghor RI (CG2z)OCOR14 ist. in
Berwhrung gebracht wird.      24. Vefthr, von ArpruIch 20. be! welchem R8
(CH2)nOCOR14 ist und des Produkt der Formel 3 mit *o     wItir SWum ar
Alkali untr BidWn der entsprechenden Verbindung, worin RF (CH2),OH ist, In
Behrung gebracht wird.      2r. Vearkripn vor Anspruch 20, to! weichem RI
(QI6),OH ist und das Produkt der Formel 3 mit dlnem         Oxk01ulnsemttei
ptwa I 2QD Stnden bel elnor Tempertur von etwa 25-45 C unter Herstellon
oiner 1S     onteprechonden Verbindung dar Formol 3. In weicher Rs
(CH2-n,)COR1' ist und R16 H et, in Ber0hrung         gebracht wird.     ' .
Vedfhron von Ancqrugh Q, bei welchem Rs (CH2).COR16 ist und R16 H lst und
das Produict der    \ F Formol 3 mit einor moUlorganichen Verbindung R16 P.
in wolcher P MgBr oder Li ist. etwa 0.5-24 ao     Stundsrrin oinem
LfUngmltt"I be! eaer Temperatur von etwa -786C bis 1000C unter Bilden einer
Verbincurng der Fwemg 3 in NvUhrung gebracht wird, in der R'
(CH2),CH(OH)R16 ist und R6 nicht H         ist.      27. Verfahren von
Anspruch 20, be] welchem RI (CH2),CH(OH)R1'6 st und R1 nicht H lst und das
Produkt s6     der FQrmol 3 mit einerm Oxiditlonsmittel in einem
Losungsmittel unter Bilden einer entsprechenden         Verbinduriq der F;
QrmIl 3 In Strlhrung gebracht wird, in der Rs (CH2).COR'6 ist und RI' nicht
H ist.      21L Vwiehron vqn Anoprygh 20. bpi welchem R8 (0H2)COR16 Ist und
RI6 H ist und die Verbindung der         Parn* 3 mit *Inom QOixdpignomril
in eWnem Uosungsmrttel unter Bilden einer entsprechenden 30     Verbirviung
der Formel 3 In Br0hrung gebrecht wird, in welchor Rs (CH2).COR16 ist und
R't OH ist.      29. Vedahron von AnsprVgjh 20. bel welchem i  (Cia).0OR1'
lst und R1' OH ist und die Verbindung der     -- Pormel 3 etwe 5 Wnutpn bln
etwo 24 Stunden mit Thionyichlorid im OberschuB oder in olnem anderen   x2
L58sunpittei beW omr Tomperetur Im Bereich von etwa 00C bis zur
ROckiduotemperatur des a6     Llinpmfittels untr DiIon miner enteprerhenden
Verbindung der Formal 3 in Ber~hrung gebracht         wird, in weiwr Ri
(qH2g;QQ0i lot, gfolgt von der BirrUhrung der letzteren mit elnem Amin
NHR18R1'         lFm (bernhue Wer in einrm L0i0ungsmittl bel Temperaturen
Im Bereich von etwa 0 C und der         RUcki4VBtempergltr fto
l0wngamittels w1hrend etwa 5 Minuten bls 24 Stunden unter Bilden einer
entsprechandonVerbinclung der Fonmol 3, in wolcher R8 (CH2).CONR1R1'9 it.
40     30. Verfahron von Ansprych Z0, bel welchem A' (CH2),OR11 Ist und RI1
H ist und das Produict der Formel         3 etwa 0,5-24 ftmindn mit
Thionylchlorid Im OberschuB odor In elnom L6sungsmittel bei einer
Ternmratur im Oereich von etws 200C bis zur RfckfluBtemperatur des
Losungsmittels unter Bilden         amer 7wmlechnprodulctmrbindung der
Formel 3 In Berlhrung gebrscht wird, in welcher Rs (CH2)nCl ist. 46     31.
Varfahren von Anoprugh 30. bei welchem die Verbindung der Formdl 3, worin
Rs (CH2)mCl 1st, mit         ImkiOzQl I 4.3.Trioqi, 1 ,2,4TrieoI, Tetrazol
odor Phthalimid etwa 1-24 Stunden In Anwesenhelt ener         Buse in einem
LOsunrmnitte Wi Temperaturen Im Bereich von etwa 55 0 C bis zur
RUckfluBtemperatur         does Ltunqemitlfh unter Hr$tellon einer
entsprechenden Verbindung der Formel 3 in BerUhrung so     gebract wird, in
welcher A! (AHI),-lmidAxoI, (CH2)m-triazol, (CH2)m4Otebzol odor
(CH2),r-phthalimid lst.      32. VefOlirenn Yo Aujsch *0. be! welchem die
Verbindung der Formel 3. in welcher i' (CH2)0C1 ist, mit         de
mNatrium-  er WeiWraJ. gine Meraptmns R's OH ehwa 1-24 Stunden in elnem
L8sungsmittel bel         siner Temperetur Fm lreivh von otwa 25-1006C
unter Bilden oaner Verbindung der Formel 3 In Go     BarIftmnq gebroht
wihd, In weiher A'  (CH2),SR15 ist.      3. Verlahren von Anspruh 30. boi
welchem die Verbindung der Formel 3, In welcher Re (CHi2)Cl ist, etwa
1-24 Stunden mit olnem Alkafmetalilcyanid In elnem L8sungsmnittl bel elner
Temperatur Im Bereich                                                   232
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der Formel 3 In Berflhrung gebracht wird, in welcher         RR (Ol4),CN
let, und di leItere Verbindung zu der entsprochonden Verbindung der Formel
3         hydrvlyliert wirN in wpeihr RI (CH2),GOR1f lit und R16 OH ist.  5
34. Vwahr  von Anapruch 3Q, bel welchem die Verbindung der Formel 3. In
welcher R' (CH2)ntCI hIt,         ebxv. 0,5.4 ftunon mit dam  Natrium- odor
Kaiiumsalz sines Malonsluredialkylesters In elnem         L8*unptittl b1
timer Temrpralur Im ierekch von dtwa 20-100 *C unter Bilden einer
Verbindung der         Fomwi 3 in  OrUhrung goorgcht wird, In welcher R'
(CH2),CH(CO2AIkyl)2 lst, gefolgt von der         VerseifunQ der el1tgren
mit waBrigem Alkali be! elner Temperatur Im Bereich von etwa 25 * C bis zur
10     Rtk)luiumporgtur cd. l~sungsmittels, gefolgt vom Ansluem mit
Mineralsaure unter Bilden einer         Vw~Indun  dar FPu*l 3, In weicher
1! (CH2),CH(CO2H)2 ist, gefolgt vom Erhitzen der ltzteren auf         etwo
109C odwr In verdjUnntr Minoraldsur'beoi RwUckfu~temperatur unter Bilden
elnes Produkts der         Farmd 3. In wuh       ( OHS)OiQW  lot und R16 OH
ist.  it5  3  VQOfjhrek.non liepiei 0, in weichem  R  (CH2)nCN let und die
Verbindung der Formel 3 mit         NoMY),maid und Amnmonlumchlorld otws I
Stunde bis etwa 10 Tage in einem Lsungsmittel bel einer         Tewp~   Im
ir       ih vOn etwa 30-1; und der RUckfiuBtemperatur des L8sungsmlttels
unter BlIden         einor Verbindung (W in Ung in Borihrung gebracht wird,
In welcher R' (CH2)f-tetrazol ist.  ao  38. Vvrialwa von Anspr.Oh 20., beli
welchem R' -CHO lst und die Verbindung der Formel 3 mit einem
MoyhlohaphQrpn (Qp *,P-P<:H(QH;),CHRI4ORs5 odor (C6Hs)P-CH(CH2).COR"6 etwa
1-24 Stun-         ien Inel ngm wL~ungsmlttel oi einer Temperatur im
Berelch von etwa 25 - C bis zur ROckfluBtempera-         tur des
Lboungrmifols Untor 1idon elner Vorbindung der Formel 3 In Berlhrung
gebracht wird, In         weloor RI -0H w 1(CM;40HR4Q0R15 odor
-CH-CH(CH2),COR16 ist, auger wo R1' H Ist und R16 OH 2s     ist. .w'd
g*gqbnntq1p ;nphIkipend dem In-BerUhrung-Bringen der Verbindung der Formel
3, in         weslhpr Mgl%- H O(CQH,)3CQRI5 ist, mit etnem Reduktionsmittel
In einem Lsungsmittel bei einer         7Ternporyr von etwe 0' .-2$ C
wlhrend etwa 0,5-24 Stunden unter Bilden sines Produkts der Formel
3. in wyl0hr il0  QNsH(Ql),CHR14OH ist.  so  37. Verfphrqn von Ansqruoh 20.
bi w .lchem R8 (CH2)mOH let und die Verbindung der Formel 3 mit einem
FluoriemunmItoI Qber linn Zitraum von etwa 0,5-24 Stunden In einem
L8sungsmittel be! elner         Tetnpar4Wr in 09m erolgh von etwa 430 I 0
bis 25 * C unter Bilden einer Verbindung der Formel 3 in         SWrU1 gobr
wird. In wslcIw RS (CIH2)"F let.  0 3  Ve ohrn. van Anqpruh gD. !e welchem
die Verbindung der Formel 3, in welcher R8 (CH2),CI lst,         etw4 1-24
iwnotn rnit qilbrnitrat in inerm dipolpren, sprotischon Losungsmittel bel
elner Temperatur         im  rgiQqI  vn etwa 2Wp C l1nt~pr B5l1en einer
Verbindung der Formel 3. In welcher R (CHI2)mONO,         ist, inq PrQhrung
ge1rght wird.  Jo    . Vwkhw vo A        ch  a. bei waIchem R8 (CH6).OH ist
und die Verbindung der Formel 3 mit elnem         leqyyant dr PqrWpRI RNCO
in ednem Losungsmlttl bel dner Temperatur im Bereich von etwa 25 C
bis zur Ftackfifjtemperour des Lbsungsmittels Ober elnen Zeltraum von etwa
5 Minuten bis etwa 24         6t$undg, viNier 13llden eirw Verbindung der
Formel 3, in welcher A' (CH2).OCONHR'0 Ist, in Berahrung         gebragIt
vidrd.      0  VWrhrn von Anopruch 20, bel welchem die Verbindung, In
welcher R8 (CH2)nCI ist, mit einem Amin         14.f*11 In ftwsohiesipem
Amin oder In elnem anderen L8sungsmittel Ober einen Zeltraum von etwa
1..z  fndor  Wi qjner Tnpoeralr im Bereich von etwa 0 C bis zur
RUckflufltemperatur des         Ld4vnpmnitt*is yntpr eli,,dn sines
Zwischenprodukts der Formel 3, in welcher R' (CH2),NHRII lst, in 60
D.J"v' g*'q"i wir~d.      OIL Verfhre, von Anwruch 0, bdl welchom AiP
(CH2)nCI lst und die Verbindung der Formel 3 etwa 1-24         Sturnd  Wit
*nem  A-iklimetslltpid In einem aprotlschen Ioungermiftel bei einer
Ternperatur Im         re'ei*' v~n etwa *4P  C unter B.ilden einer
Verbindung der Formel 3, In weicher A' (CH2)nN3 let, In 55     lWwi~ng
;qta3 W*r0 pnl I~t~1pg mit Vin qIr dun ktlonmmitIe unter Bilden sines
Zwschnproduk-         tea der Formel 3, In watchgr Rg10 (CHz)nNH2 lt, In
Bor~hrung gebracht wird.
233                                              EP O 253 310 B1      42.
Verfahrqn von Anspruch 40 odor 41, bet welchem R8 (CH2),NHR"I oder
(CH2)nNH2 lt und die        Verbindung dor Fgrmgl 3 mit inerm
Chloramelsenslureesfr der Formsl RA10C0C0   oder elnem
8uItonyIdrlvst rer FormTl R1620C Qdor (R'$S0g)0 etwa 5 Minuten bis etwa 24
Stunden In einem        LsU5mptW! in Anwomshoit ginr O4  be!i hiner
Temperatur im Bereich von etwa 0 * C bis zur G      Mickfluiltempmaur glnp
LtupgsmjtlJels unter Uisdn etner Verbindung der Formel 3, in weicher Rs -
(0::H2).NR1'1;%k!Gdo -(Cjt)9NRPR10' tat. in Sorfhrung gebracht wird.     43
Vofahrep vn Antspruh 4.0 o.pr 41, bei wolchom die Verbindung der Formel 3
mit Rs gleich -(CH2)-        .NKJR" odor (QIg)nNj4 lmft einOm Isocyanat
odor Isothiocyanat R10NCY etwa 6 Minuten bis etwa 24 10     Wundon in #hnr
Lunfgsrnmfl WI einer Temperatur Im Beroich von etwa 25 I C bis zur
RUckfiuitem-        frtr 'fl  Lwngm it.W  Wflr Dilden einer Verblndung der
Formel 3, In welcher Rs -(CH2)-        qiNR1Oii I1X JAt hinlhu    roat
wird.      a. Vertqhrpn von Anapruolh 1, tpI welchem RI NO2, A2, R', RA, R7
und RA  wie In Anspruch 1 definiert t.     Vino.' in wothem die Vblndpng
der Formel 3, worin R NO2 ist, mittets Elsen und Essigailure, Zinn(ID-
chigrid odqr Wuuactoff yind Pliadlum ;u olner Verbindung der Formel 3
reduziert wird, worin RA Nhi2        Ist, und btgre mit qinsm  oi"gntt
Sipromnhydrid, wie Phthalslureanhydrid oder ein substituiertes        \
iPhth;LWnhdrd AW  in irnem  Lungemitel odor mit einem geeigneten
Sturechlorid, wie etwa        W. tio      An*rmiI~wgigId, in Anwosonhoit
wllrigen Alkalis odor einer Base oder mit elner a9    QgQJnOI ;jutitpjgrtgn
Plhai- gdgj r AnthrNgjwr'e In Anwessnheit von Dlcyclohexylcsrbodlimid In
sirom Laungamnittei urntpr Herotllen elner Verbindung der Formel 3 In
Berfihrung gebracht wird, In        wathor R'    [err]          ist und X
NHCO ist 35     4. VYeriahron von Anspruch 1, bet welchem AR OCHg2CrHs ist,
R2 und R3 H sind und R, R7 und A' wie In        A'wpru~' I dofiniert dnid
und die  oh doaus ergebende Verbindung der Formol 3 mit A gleich
Q(:ifg2 'iFs mit TrIfluoressigslure bet ROckiuBtemperatur fber einen
Zeltraum von etwa 0,2-1 Stunde        odfr wit Wosrotff wniS Palldium untor
Bildon der entsprechenden Verbindung der Formel 3 In 40       rfUhrun
Worwhit wird. In Wl.  Chr RI QH lat.. qWd iotere mit elner Bose bel etwa 25
C und einem        gasigitu RuylhzlqgnW der Pgrmoel
[err]             unter Herstellen der entsprechaden Verbindung dsr Formnel
3Sin Berfihruggbah  id  oi
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EP 0 253 310 B1             [err]         10            ist, und X
-OCH[err] -ist.          4G. VerWrn von Anjprtjqh 1, bi welchem RS -CHO
lit, wobei das Benzylderivat der Formel 2 an das            imiftoI rivat
Oi~r Formel I vorzugswelse an das Stickstoffatom gebunden ist, welches demn
Kohlen-      16     vtoffom Op ImidVolrings, an welches Rs gebunden ist,
benachbart Ist.          mWpplq0lQatons         %@von0lQ"tinfl pour lel
Etats contractants sulvants: AT, BE, CHi, DE, FR, GB, OR, IT, L, LU, NL, SE
20  1V Vr #riv  anflhypertenseur Oe formule:        [err]
dans laquelle:       45      R[err]           is -4-CO[err]H;
-4-CO[err]R[err];                                                  [err] 50
-SO[err]H, -C(CF[err])[err]OH:
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[err]            R[err]          est un atome d'hydroghne; de chlore; de
brome; dlode; de fluor; ou un groups N02; 30                  un radicul
ulkyle compronant de I & 4 atomes de carbons; acyloxy comprenant de 1
& 4 tgm   do carbons, aicoxy compronant de 1 & 4 atomes de carbono; C02H;
QeR'W; NH8OgCMe: NHS0gzFg; CONHOR'2; S02NH2; [err]       40
aryle; ou furyle;          ;         o0t un atomo d'hydrogbne; de chlore,
de brome, d'iode ou de fluor; un radical alkyle
Compronent de I & 4 atomes de carbons ou alcoxy comprenant de 1 a 4 atomes
de                     corbono; 46                  o CN, N02 ou M2R";
5wt un 8tomb d'hydrogbne, un radical alkyle comprenant de 1 & 6 atomes de
wrbone, cycloalkylo comprenant de 3 & 6 atomes de carbons, alk6nyle ou
alkynyle                     oampronant de 2 & 4 Rfomr. do carbons;
q0t un roW  alkyle comprenant do 2 A 10 atomes de carbons; alk6nyle ou
alkynyle 60                  compronant de 3 & 10 atomes de carbons ou les
mimes groupes substituds par F                     ou un proipe COg R14; un
radical cycloalkyle comprenant de 3 a 8 atomes de
aptfne, oyoloulkylalkylo compronant de 4 a 10 atomes de carbons;
cycloalkylalke-                     nylq vU QyU gWkyljlkynyle comprenant de
5 a 10 atomes de carbon.: (CH2),Z(CH2)-                     6,R  6Wntuqlt
ubstitu  par un atoms de fluor ou le groups C02R14; bonzyle 66
au benryllf wott  sur le cycle phdnyle avec 1 ou 2 atomes d'halogbnes, un
radici islwxy womprenant do 1 & 4 stomes de carbone, alkyle comprenant de 1
& 4                     WNW do carbone, ou nitro;                     OSt
un aMtO d'hydrogbne, de fluor, de chlore, de brome ou d1ode, ou un groups
237                                  NO[err], CF[err] ou CN;
R[err]           o.t un atom  d'hydrogbne, un groupe CN, un radical alkyle
comprenant de 1 & 10                         atomne  do oarbone, alk6nyle
comprenant de 3 & 10 atomes de carbone, ou les
mtrnes groupe .substituds par F; phdnylalk~nyle dans lequol la portion
aliphatique  6                      Qgmq r.end d0 2 & 6 atomes do carbone;
-C(CH2)m-imidazole-1-yl9; -(CH2)m-1,2,3-                         trizlyi
Oventullement substitud par un ou deux groupes choisis parml CO2CHs ou
tyle comprenant do 1 & 4 atomos de carbone; -(CH2)m-tetrazolyle;
P0~~~~~~~~~~~                                                      -(CH2)n
OCR'4:
0         0 2p                       -S~vC$1f12)CHOR15    -CHUCH(CH2)sCR16
-CR16                                                0  of
- wCHCH(CH2)s0CR11;
O                    Y                          (CH  )
-(CH-COR   :   -(CH2)  CR  6 (CH2) nOCNKHR20 ao
CH3                                       C3    06
y                           0                                     (CH
)*NR1RN               _-(CHR)nNRRCNHR           :   do
-(C"24)ftNR1'wR'1;
y                                                   -(CH 2)n NR'   CR10;
-(0 H2\)mF; -(CH2 )mONO2; -CH2Na;
{9?gt~hs(CH2)p _ >  -6
0            R9           ea
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[err]             R[err] est un radical alkyle comprenant de 1 [err] 6
atomes de carbone ou perfluoroalkyle                       comprenant de 1
a 6 atomes de carbono, 1-adamantyle, 1-naphtyle, 1-(1-npahtyl- to
dthyle OU (CH)pCG 1H.;          RI'       oWt un atom, d'hydrogbne, un
radical alkyle comprenant de 1 & 6 atomes de                       carbons,
cycloalkybe comprenant de 3 A 6 atomes de carbons, phenyle ou benzyle;
R12         go un atome d'hydrogbne, un radical methyle ou benzylb;
Rio         Wt "CH; -CCg R; -CH2CO2H, -CH2COgR9; 16
o           0                                             -0--OH: -0-P-OH:
OH          OH                        -80sH;   26
00                                                    -NHP-OH
OH  so                    .PO3H; -C(OF9)20H; -NHSO2CHq; -NH8O2CF9;
-NHCOCFs; -CONHOR12; -S02NH2;                                        OH 0
N-                                       -C---P-OH so6            .27  OH
do                                         WC11 AlN eN  :CONH  'N, 46
-C.ONHNH02GCF3;                                                N-N
:or                R14wt un atgme d'hydrog&ne, un radical alkyle ou
perfluoroalkyle comprenant de 1   8                       stomo d carbone,
cyckalkyle comprenant de 3 & 6 atomes de carbone, phenyle ou
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bonzylo;         pis5       est un atoms d'hydroobne, un radical alkyle
comprenant de 3 a 6 atomes de                     carbons. pnyle, benzyle,
acyle comprenant de 1 & 4 atomes de carbons, phenacy-
le; 6       Rs6 oft un Mom* d'hydrogbno. un radical alkyle comprenant de 1
a 6 atomes de                     cetKQne, cygloulkyle comprenant de 3 b 6
atomes de carbons, (CH2)pCs H5 , OR17, ou 



NIR'BR'91          RIt        Weat un asomg d'hydrogbne, un radical alkyle
comprenant de 1 b 6 atomes de                     carbons, cycloalkyle
comprenant de 3 b 6 atomes de carbons, phdnyle ou benzyle; 10      Rig et
Ri9,  Indngpnmmpnt lun do l'autro, sont un atomos d'hydrogbne, un radical
alkyle                     comproant de 1 & 4 atornes de carbons, phdnyle,
benzyle, a-m~thylbenzyle ou pris                     enq~mbo forment un
cycle de formule:                                                 [err]
so       Q          wt NRE, 0 ou CH;          PP         adt un  tme
Odhydrogbne. un radical alkyle comprenant de 1 a 4 atomes de
carbone, ou un radical phdnylo;          R71        ast un radical alkylo
comprenant de 1 & 6 atomes de carbons, -NR22R23, ou       [err] so
R22 et R23   sont, ind~pondamment l'un de l'autre, un atoms d'hydrogbne, un
radical alkyle                     comprenant 0o 1 & 6 atomes de carbons,
benzyle, ou sont pris ensemble sous la                     forms de (CH2)u
dens leguel u st varie de 3 a 6;          R 24       et un atome
d'hydrogbne, CHa ou -C6 HF; 36       R29        et NRV'RP, ORO, NHCONH2,
NHCSNH2;                                [err]  4D            R?6        est
un atome d'hydroghne, un radical alkyle comprenant de 1 I 6 atomes de
carbons, un radical benzyle ou allyle; 45       R27 et R2U   sont.
indpendarnment, un atoms d'hydrogbne, un radical alkyle comprenant de 1 &
St    d  -grbono, ou un radical ph~nyle;          R29 et R3D    Wnt. indp
andrnment, un radical alkyle comprenant de 1 & 4 atomes do carbons,
ou pris ensemble sont -(CH2)0-;          R31        OFI un atome
d'hycirogbne, un radical alkyle comprenant de 1 a 4 atomes d'hydrogb- 6B
ne. M CN -a CCH2 ou -CH2G H4R=2;          R32        opt Un $PWnu
d'hydrogn., N02, NH2, OH ou OCHa;          x          eot unre simple liion
catoneocarbone, -CO-, -O- -S.-, -NH-, -N-,      [err]
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310 B1                    -ChO-, -SCH2-, -CH26-, -NHC(R27)(R2), -NR23S02-,
-SO2NR23-, -C(R27)(R2B)NH-,                  CHCH-, -F OCF-. -CH CF-,
-CF-CH-, -CH2CH2, -CF2CF2,.     [err]          OR[err]           OCOR[err]
NR[err]                 R[err]O             OR[err] [err]     15         Y
esr O ou S;        Z            est O. Rst9,N'1 ou S;        m        ost
compris entre 1 et 5, bornes Incluses;        n         ot compris entre 1
et IO, bornos incluses;        P        eM cos sntro   0 ot 3. bomos
incluses; 00        p            ta   cwrnW       2 ot 3, bomes Incluses;
r         W  onpft ent 0 et 2, borns incluses;        S        e  comprLs
onbe 0 at 5, bomos Inclusos;        t        9st gal&I 0 ou 1,      ainsi
quo lee 80lg oDhmrmbvqcu mont acceptablos do ces ddrlvds; 25     dtant
entendu que:        (1) le groups RI 'est pas en position ortho        (2)
lorsque RI St        [err]          X est une simple liaison, ot R13 st CO2
H,ou  40                                         [err]  46        auquel
cas R13 dolt 4tre on position ortho ou m6ta; ou, lorsque RI et X sont tels
qu'indiques ci-        d*PsU, et qy. RP3 ost NH802CF3 ou NHS02CH3, is
substituant R"3 dolt 8tre un groups en position        ortho;        (2
loraqup li 60   [err]                                          241
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substttuant R'3 dolt 8tre en position ortho, sauf lorsque X          est
NR23CO et quo R13 est NHS02CF3 ou NHS.2CHa, auquel cas, R13 dolt 8tre en
position ortho ou          mn6t*:          (4) Iorvque R' ot 4.0Qg14 ou un
sel on ddrivant, R6 no pout pas 8tre un groups S-alkyle;  5       (S)
lorsque RI ve 4'QQ2H ou un sel en derivant, lo substituant en position 4 de
l'imidazole no peut          8tre un radical C1H.-01K CH20COCH3 ou CH2C02H;
(8) foreque R1 eat   10
[err]      16            X 9Mt -OCM-, R13 qpt 2-COpH .et R7 est un atome
d'hydroghne alors R6 ne pout pas 8tre C2HsS;          (7) wrQue Ri' O
[err]               et RI et un groupo n-hoxyle, alors R7 et RI no peuvent
8tre simultan~ment de l'hydrogbne;          (8) lorequo RI est
[err]     as          R6 n'ost pa, un groupo m6thoxybenzyle;          (9)
1e groups RI W't pw       [err]       es      66
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d#riv4 selon la revendication 1, pr6sentant Ia formule:     [err]
dans laquelle: R[err]  est -CO[err]H; -NHSO[err]F[err];  20     [err]
85         R[err]    eat un redal alkyle comprenant do 3 a 10 atomes de
carbons. alkenyle comprenant de 3 A               10 atom" d  curbons.
alkynyle comprenant de 3 a 10 atomes de carbons, cycloalkyle
cornironant de 3 & 8 atomes de carbons, benzyle substitud sur le cycle
phenyle avec au               plus doux grvupw %fctlonn6s parmi ies
radicaux alcoxy comprenant de. i & 4 atomes de 40            carbono,
halogne. alkylb comprenant de 1 & 4 atomes de carbone, et nitro;
R[err]    eat un radical phinyl41iknyle dans loquel Ia partie aliphatique
comprend 2 h 4 atomes de               carbM, (G')mifflleZI-yi% -(CH2)mw1
2,3-triazolyle eventuellement substitud par un ou               deux
groupes cholsis parml We composes CO2CH3 ou alkyle comprenant de 1 & 4
atomes               de carIbon, (CH04-ttraolyle, -(CH2)nOR"; 46
-(C t 2 )VoCR14;                                           0
R14                            -CHuCH(CH2 )CR16   -CHuCH(CH2) 6CHOR15:
65                       ~~                 ~~~0  0
-(CHI ) ^CR16: -(CH  ) NHCOR10;
243                  



R[err]est -CO[err]H, -CO[err]R[err], NHSO[err]CF[err]; et [err]  16
R"r1 H, un radical alkyle comprenant de 1 a 5 atomes de carbone, OR17 ou
NRB RIB;          X    eat une simple Itajn carbone-carbone, -CO-,   ?o
-CON-,                                                     R23  to
-0H20H2,                                                 -NCO-,  W
23                  -OC.-, -CH20-, -0-, -SCH2-, -CH2S-, -NHCH2-, -CH2NH- ou
-CH -CH-;       ainsi quo les sels pharmaco.utiquement acceptables on
ddrivant. 35    3  Un compo se alQn la revendication 2, dans loquel:
R?   eot un etqmo d'hydrogone, un radical alkyle comprenant de 1 & 4 atomes
de carbone, un                atome d'halogbno Qu un radical alcoxy
comprenant de 1 & 4 atomes de carbone;          RW   est Un raeivhl .alkyl,
lkdnyle ov alkynyle comprenant de 3 I 7 atomes de carbone; -       R7   est
ujn .me 'hydrog~n, dB chlare, de brome, d'lode ou CFa;             R  act
40;42)MOR":1                                                      0
Rl14 f5                                       -(CH 2)OCR14;  -CHuCH-CHOR15:
.0,            0                       (CHa )1)uC; -CH2NHCOR10;
(CH2)mNHMOg RIO;                                                 K-,'
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*C  L.  M  S*                   or -COR16; ou - COR16;           R'   est
GF3, un radical alkylb comprenant de 1 & 6 atomes de carbone ou un radical
ph6nyle;           RI'   ost un atoms drhydrop&ne ou un radical alkyle
comprenant de 1 & 4 atomes: de carbone;           R'3   est 0Q2l4;
MOCgG~OCQC(CH3); NHSO2CF9 et      10            R14  eat un atome
d'hydrogbne, ou un radical alkyle compronant de 1 & 4 atomes de carbone;
R15   et un atoms d'hydrogne. un radical alkyle compronant do 1 a 4 atomes
de carbone, ou                  acyle compronant de 1 & 4 atomes de
carbons; '5        R16   est un atome d'hydroone, un radical alkyle
compronant de I & 5 atomes de carbons; OR17;       ao
\~~a  20             m     est compris entre 1 St 5. bornes incluses;
X     est urn simple liison, -0-, -GO-, -NHCO-, ou -OCH2-; as     et los
sels phormcettiquoment acceptables on derIvant.      4. Lee ddrivs Wlon les
revondlcatlons 1 & 3, cholsis dans Is group. compronant:
2-butyl.chloroc(2'.(
-titrazols-5-yl)blphnyl-4-yl)mdthyll-5-(hydroxymdthyl)imidazole, ou un sel
phomamautiqunent cwptabo on ddrivant; so
2.butyl-4.chloro.1-[(2sc8rboxybiphdnyl.4.yl)-mdthyl}5-(hydroxymdthyl)imidaz
ole, ou un sel phar-         maceutiquement-gooptable en d6rivant;
2-butyI-4vlhlorg-1
-E(('ybophxyblphdnyl-4-yl)-mdthylI-5(mdthoxycarbonyl)aminomfthylimgdazole,
o' un eel ph4rm~uwtqugff*t acceptable en dorivant;            ,
bJwtyl-4.OhIQO-14(2'mCobixyblphinyl-4-yimdthyl-5-[(propoxycarbonyl)-aminomd
thyllmidazoles, 35     ou un el phWrmgootfquqMnt  ceptable on d6rivant;
ObUtylv4-phigvg-1;S -c'-
qKbybIptt6nyl-4-yi)-methyl]lmidazolo-5-carboxaidehyde, ou un ael pharma-
coutiquement gmpIta!e on dcrivant;            2-butyl1 -C(?'
arbybilph4nyl-4-yl)mdthylJimldazolo--carboxalddhydes. ou un sel
pharmacoutique-         merit acceptaiNg on d~rivant; 40
2.(lE.*ut#nyl)-4oro-1l-(2-carboxybiphony-4-yl)
mdthyl-5-(hydroxymdthyl)imidazole, ou un eel         pharmaneiv titqmrnt
goptgable vn ddrlvant;            2-(1 E-bunyl)4 hliro1
1(2',rboxyblphdny1-4-yi)mnthyl~lmidazole-5-carboxald~hyde, ou un sel
pharmapoutlgurnent atjlp on d~rlvant,            2-pVopYl44ftvo.1 W-(1
H4i6truoioyl)biph-nyl-4myl)r6thyl]-5-(hydroxymethyi)imidazole, ou un 46
sel pharmacoutiquement acceptable on ddrivant;
2.propyl4chlpor.142'(1i.
rAzpl^S5-yl)blph6nyl-4-yl)mnthyllimidazole-5-carboxald~hyde, ou un
sel pharmacsoumisent un9pptgbW en ddrivant;            2.buylw4'chilo;
(11Ztr41is.*telo-yl)blphinyl-4.yl)mdthyl]imidazolo-5-carboxalddhyde. ou un
sel         phurmacoutIquwt aogblg ow dirivant 60         2-(  IE
Eulnyl)+hlgro.1-('-(likiHtrazole-5-yl)biphdnyl-4-yl)mdthyl}5-hydroxymethyl)
lmidazole, ou         tin sel pharmseutjuemnnt Acceptable on d6rivant; et
2(10 E-bltnyl)cioi'omin( Is(1
lst~traglew5-yl)biphdnyl-4-yl)methylJ-lmidazols-5-carboxalddhyde,
OU un 9ao phavmacoutiqusment accpable on d6rivant.  a6  6. Urns composition
pharmacoutique compronant un support pharmaoeutiquoment acceptable et au
mdns         tin des composs selon ls revendlcations 1 & 4.
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6. Un procd6 de prdparation d'un compose selon les rovendications 1 b 4,
dans loquel r est 6gal 1 1, qui          consist. & mettre on contact un
derive d'imidazole de formule 1 avec un derive benzylique de formule
2 daens un solvent. n prenwc d'une base, pendant environ 1 & 10 heures, &
une temperature          comrpri dsnr un 4werveJlldosnt d'environ 20 * C a
la tempErature du reflux du solvant, pour former un   6     benzylimidazole
do formulb 3:     .10                A [err]                dans lesquellos
chacun does radicaux R', R2, R3, A'  R7 et A3 est stable dans los
conditions          r~actionnelles et oet un group. tol quo defini dans la
revendication 1, ou une forme intbrmediaire ou  so     protdgdE on djrivant
qui pout Otro trmnformde on un tel groupo, et dans losquelles XI est un
helogbne,          un radical p-tolubnnuifonyloxy; ou mthylsulfonyloxy et
onsuite, le cas echeant, on transforme lesdites          formes
intermndiaures Ou grot#os dos groupes R en does groupos R tols quo ddfinis
dans ia          rovendication 1.   au  7. Pro,"  mlon la ravmndication 6,
dons loquel les dnrivds 1 ot 2 sont mis on contact, en prisence d'une
base choisic danS to gpo. compronant - un hydrure m~tallique, MH, un
alcoxydo m~talliquo, MOR,          I@ qgpgfq t  odurnm, W prbonste de
potlaium, lI triethylamine et la pyrridine, dans un solvant
aprotiqe diuire Qu, iorsgup ia OP eat MOR, 1e solvant pout Otre un alcool,
ROH, dans loquel M est          Is itum, le aodium Ru It pl"tgym et R eot
un radical mdthylo, 6thyle ou t-butyle.  ato      a. Prqo4  4lo Ig
rqvrtjfllgn 9, (km laguol: R' Wot:
ou                X          est une simple liaison carbone-carbone, -CO-.
-0-, -S-ou -NH-;            92 et R3,  lIrudpndrmmont l'un de l'autre, sont
un atorne d'hydrogbne, de chlore, de brome,                        d'iode,
Is groupo C02R 4, F. NO2, un radical skyle compronent de 1 & 4 atomes de
A6                   g4gtne, alpoxy compronant I & 4 atomes de carbono,
arylo ou furyle;            R6         et R7 ognt tole queo difnis dans la
revendication 1            A'         set Un radlul alkyle comprenmnt 1 &
10 Sahmos de carbono ou alk~nyle compronant 3                        & 10
strins do .orbono, ou lea mimes groupes substues par un aSome de fluor;
gh~ny4ginylo dans loqudl is pertle aliphatique comprond 2 & 6 atomes do
carbone;  60                   4O<a),Qlt"k il'fr)JR15; ou (0N2),QN;
ft.'       set tel quo MMi Om  l revendiaton 1             pa3        W
unyrio    QQR*, QN, NDM. trityltStrazole ou tetrazole de trialkylitain; et
914    *        RI aon ts quo 01fmb danm i revendication ZO.   Do  6. Procc
9f  I. rgyendigiQn Q. doWV lugl R1" ost -C0OeR" et Is produit de formule 3
ost mis au          contact d'un  lv4 afte'n das un solvent hydroalcoolique
ou mis au contact de CFCO2H & une          teinpErture d'environ 20 *C I ls
tomperature du rodlux du solvent, pendant environ 1 & 24 houres,
cotte kwpo Etant suivie de l'amonjo du pH du mElange & une velour de 3 & 7,
pour convertfr le produit
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on un produit cQrrespondant dans lequel R'3 esat -CO2H.      10. ProgE#
sqlon Is revegndication 9, dens loquel au moins l'un des substituants R2,
Rs ou RA3 dans la         fornieio 1 consists en -CO2 RA, Isquel est
converti en -CO2 H.      11. Prodde vlon Is revendication 0, dens lequel R1
eat t radical t-butyle et la reaction eat offectute         dans CFaGQMH.
It. Proc Waon Is revendication 8, dens loquel RA3 eat -CN et le prodult de
formule 3 est mis au contact 10     de:            (I) un mcids fort I l
tempn6rature du reflux du solvent durant environ 2 & 98 heures; ou
(II) ln djrivE ulculin fort dens un solvent form6 d'alcool l une
tempErature d'environ 20* C & la            tempdrature de roflux du advant
pondent environ 2 & 96 heures, 6tepe que l'on felt sulvre de
remenoe ou kp1 l unr voiur d'onviron 3 - 7; ou 16        Oil) de rsoids
sulfuriqup sulvi d'un traetement acid. ou alcaiin pour convertir le produit
en le            compoa4 wrrgosndant dns teQuvl RA3 est du -CO2H.      I4.
Prock4 son is resodeation 1Z, dans toquel au moins un des substituants R2,
R3 ou RB3 consiste on  VV    O~aR"' t Wst gnYq4 -n -t0,14.      14, Prqgt$
selon Il rqvendifln 12, dcns loquel B' eat -(CH2)nCN et eat converti en
-(CH2)fCO2 H, ou         eat -(012)rOR" elt eot cnvertli n (CH2)nOH loraque
R13 eat convertl en -CO2H.      15. Progd algn I revendlation S, dens
lequet R'3 eat -ON et le prodult de formule 3 est mis au contact 90     Ynu
w*n.g   fornd do proportions equimolalres de I'azidure de sodium et du
chlorure d'arnmonium         dar uvn sdlvgnt WsrQtflue polaire & une
temperature d'environ 30* C & la temperature de reflux du         okFnt
duyrnt environ I hours & 10 jours, aux fins de convertir to prodult en le
compost correspondant         ln wqw Rt3 eat lt radio1 5-tttrazolyle.  3o
1C Proc=E   telQn ia revendloeton 15, dens loquel Rs est -(CH2fCN et eat
converti en radical -(CH2)mv         titruqlyl larqW B" s3 ot cQnvtrl en
radial 5-tttrazolyle.      17. Proctdf selon la rvondictln 8. dns loquel
R13 est -ON et le prodult de formule 3 est amend & rdagir         avoc
l'uzldvre de btlssyWtn au t'sWdure de triaryidtain, etepe quo l'on fait
suivre d'uno hydrolyse a5     m*$g4 ou bp p gyr aqnyytlr to prodult en un
compost correspondent dens loquel RA3 eat I radical         5-tmtSzotyt,.
1S Pro"  Wml Ls rmndigsWn 17, dans tequel A' eat -(CH2)nCN et eat converti
en -(CH2)w-tdtrazolylo         mtjw 11  t g9nvpU i'n rsdtot I-totraolyle.
19. PraccdrJ  uign la cvtldgglton 8, dens lequel RA3 ot -NO2 et I prodult
de formule 3 est mis au         contl d'un agent rtducteur pour former un
second intermtdiaire de formule 3. dens loquel RA' est         14% ci
*n3jpr @qnt mis o contact d'un anhydride (CHa80220 ou (CFsSO2)20 Ou d'un
chlorure         0,Q3QQI ou 0U  FJa%   de rscide sulfonique dens un solvent
pour produire un compost dens loquel tR3 est -N14$2C1i4 au -NHSI kGF3.
20. Pro44 volon lI revendication 19, dens loquel au moins un des
substituants R2, RA ou RA' est -NO2 et         est co verti on wNMiOCt48l
ou -NHSO2GCF.  so  21, Progd  geQn Ia rovsndlcpton 9 ou 12, dans lequel to
compost de formule 3, dens loquel R13 ot         MMzid, at sot
(a) mis au cvntet d',nvlron 1.1 4 Equivalents de chlorure de thionyle dens
un exces de chlorure de            *wonyle Q -d'yn aue sotvAnt a une
tempdrature d'environ 200C a la temperature du reflux du            Wovant
p    t ung griode d'envlron S minutes f environ 2 heures pour former un
intermtdiaire do U         10IMUJ 3 damrs lul oW eWt 0001, t oxe domler est
mis au contact d'environ 2 A 10 dquIvalents           urup dtriXv
d'hydhoiylaminp Ie NtOR'2 ders un excbs de drIvE d'hydroxytemine Ha NOR'2
ou d'un           subv solvet. f Uwe tsmprgtur, d'environ 26 f 80'0 pendant
environ 2 f 18 heures, soit
247                    (b) rnis au cotact du ddriv4 d'hydroxylamine
H2NOR12, de dicyclohexylcarbodlimide et de 1-           hyIroxybenaotripole
dens un solvent I une temporature d'environ 0 1 30 * C pendant environ 1 A
24           hou~rus.         In fq(gnir un oogntpQd qdrs loquel R13 est
CONHOR'2.      2 Prpc4 melon 1a rvondicullon 6, dons loquel: RI est:
13               .11 w ~                  -'4- -fl     OU
t     t6  



X                 ot uno simple liaison carbone-cerbone, -C0-, -0-, -8-ou
-NH-;            R2, R3, A at B7  g4nt te; qu.e djflnis dens la
revendicaton 1 et            MP                It (H)A10R'1  (0H2).O00Rl1t
(CH2)nCH(OH)R16, (CH2)nCOR'6. (CH2)nCI, 30                           (QM12
gNQi> .      2& Pw4  Won La revqrndicg0gp 2f, qipn; lequel RB est (CH2),OH
et le produit de formule 3 est mis en         contact 4Vw yn gWOi R1QI I
I'trt anhydre en presence d'un acids fort ou d'un acids de Lewis,
Etopo quo rgn fIg  JWvrV OrUns  pnWlftion de tout groupe COaRA4
concomitamment forme ou 36     pOsent sar 1intermdieiire 3, pour fotrmer le
dErivE correspondant de formulb 3, dens lequel A  set         (Q!d,0W1' et
RI' W',s pes H.      24. Prqoidfl ;qlgn l, rgvypndlcatlon 27, dans lequel
R8 est (CH2)nOR"I et RI' nest pas H et dens lequel le         prdt* do
.aformula 3 #t mig au contpt d'un milieu aqueux acide & des tempEratures
d'environ 25 * C I 30     lw t9Wurater de rtflw du solvent pendant une
periode d'environ 0,5 & 24 heures pour former le         d6rbgri Wrsuonaent
0e formuis 3 dpnrg lsqusel RB est (CHa)nOH.     -. Prooddt selon ig
rovendication Z2. dens loquel A3 est (CH2)nOH et le prodult de formule 3
est mis au         contac d: 36  .    (a) yn enhygdrlde d'ide carboxylique
(RA400)20 ou un chlorure R14COCI dens un solvent en            Pr4oenc
'urune 4m   I unp tempErature d'onviron O0C & la temperature de reflux du
solvent            IeA~r gnvirgn Oi  4 hpurp: ou            (O) isn
aQifeqr>Qqllguq W0*  H clpns des conditions anhydres en presence d'un acide
fort ou            Turn acds do e.Nwig I gnvlron Q '-Q k 100 0 p ndant
environ 0,5 & 24 heures pour former le derivE 40       coQroepondds am lepl
V eat (0H2)3CORA.      20. Prp*OE  egln !p reqvtendptln , dans lequel RB
est (CH2)nOCOR14 et Is prodult de formule 3 est mis         au wgnact d(yne
plqtign aquteue acids ou alceline pour former Is ddrive correspondent dens
lequel         VS eat (CHQN.      27. Prgdj sWlqn to rv9noIglgQn 27, dens
Ibquel RB est (CH2)nOH et Is prodult de formule 3 est mis au         oontc
(run aent pydont & unp tempErature d'environ 25 ' C 1 45 - C pendant
environ 1 I 200 heures         pour woduire un oQmpQsop correspondant de
formule 3 dens loquel R est (CH2)-1CORA1 et W'6 est H.  *o 28. Pr~ salon lp
rgv*ndication 22, dans lequel RA est (CH2)nCOR e A16 eat H et lo produit de
formule 3 9p mis ;y wgntggt d'un composed organomdtalllque RB' P dens
lequel P est MgBr on U dens         un solvint 3 yne tgmpfrfure cl'envlrgn
-78* C & 100 C pendant environ 0.5 & 24 heures pour former         un
compoE de twrmy*l 3 doane bquel RI set (CH2)nCH(OH)R16 et R6 n'est pas H.
P US. Proc6, ilgn l, rwvmndi.apn 22, 4dans lquel R' est (CHK2)8CH(OHR6 et
RA" n'est pas H. et Is prodult         do fgMrylp 3 qgt milS pu  qiltest
d'un agent oxydant dens un solvent pour former un composE         WVOtpOnt
do forMutla  I O    lM l  '412S  Wi (GIi)0COR1t RA1 n'est pas de
l'hydrogbne.                                                      248
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eat (CGH),COR16 et R16 est de l'hydrogine et le         prQdSut do fQrmule
3 eat mis au contact d'un agent oxydant dans un solvent pour former un
composd         corrnondant de formule 3 dans lequel IR eat (CH2),COR"s et
R16 est OH.  6  31. Proc6dd solon Is revondication 22, dans lequel R3 est
(CH2),COR'6 et R"1 6st OH et le produit de         fornwlp 3 eat mis au
contact de chborure de thionylb en excbs ou dans un autre solvent & une
temperature d'environ 0* G & Is ternplrature de reflux du solvent pendant
environ 5 minutes a environ         N4 houres pour produire un composd
correspondent de formule 3 dons loquel R6 ost (CH2),COCI,         6twpe quo
l'on fai suivro d'un contact de co domier compoed avoc une amine NHR18R's
on exces 10     dame un sIvvMt a une tomp6ruire d'environ 0* C A la
temperature du reflux du solvent pendant         onviron 5 vmInuft  3
environ 24 heuro pour former un compose correspondent de formule 3 dens
leoqpoe  wet jIlig),CONWR 13s.      3?. Proc6dO solon la revendication 22,
dens loquel R8 est (CH2),ORI1 et RI' est un atome d'hydrogbne et 15    le
produit do formule 3 et mis au contact de chlorure de thionyle on excbs ou
dens un solvent A une         tomp6rature d'environ 20' C h la temperature
de reflux du solvent pendant environ 0,5 & 24 heures         pour Produire
un comvoe intermdiaire de formule 3 dens lequel RF eat (CH2)nCI.  ...i=
Praad6 =slon In revondiiation 32, dens loquel Is compos6 de formule 3 dens
lequel R8 eat (CH2),CI 20     eat mnis au Contact d'un imidegole, de 1
2,3-triazoIe, de 1,2,4-triazole ou de phtalimide en pr6sence         dune
base dans un aolvent & uno temperaturo d'environ 55 C a la temperature de
reflux du solvent         onirl ntsiron 1 b >4 heures. pwr prciduire un
composo correspondant de formule 3 dens lequel RB         est
(CHz)wm-tdaolS, (CH2)mItISzoIe, (CH2)m-ftrazole Ou (CH2)m-phtaimido.  ac
34. ProQW  selon la revendlceation 32, dens loquel le composo de formule 3
dens loquel RO est (CH2)nCI         e  mir au contt f1n *PI do sodium ou de
potassium d'un morcepten R1sSH, dens un solvent, & une         tempretyre
d'envrgn 2,  I 10Q' C, pendant onviron 1 a 24 houres pour former un compose
de         tornWM    3 01an.s l90l RI e.t (QH2),-SR15.  30  36 Pro(Aid
colon Is rovwndloation 32, dans loquel le compose de formul 3 dans loquel
RO est (CH2)nCI         est mi$ a.u Qnt 4'un ywn-ure d.e mdtpl alcalin dens
un solvent a une temperature d'environ 20*C C         100' 0. pendant 1 &
24 hoUres, pour produire un composE correspondent de formule 3 dens loquel
R3         eat (C142)fiCN et c.e dambor compose est hydrolysd on un compos6
correspondent de formuib 3 dens         loquel RI eat (0l4g)COR6 ot R16 st
OH.      . Pro(i#  oe ln lp revendlc~ation 32, dans loquel le composE de
formulo 3 dens lbquel RI est (CH2)- I Ci         oat wlia W cQnta~t d'un W
de sodium ou de potassium d'un malonate de dialkyle, dens un solvent, A
une tsmpkrare do 2Q * C a 100I C, pendant onviron 0,5 & 24 heures, pour
former un composE de         formulp 3 dons lequol Rs est
(CH2),CH(CO2alkyl)2, etape quo l'on fait suivre d'une saponification de ce
40     dorlr compond par action d'une solution alcallne aquouse a une
tempErature d'onviron 25 C i la         tempireture du reflUx du agivent,
ce quo I'on fWit suivre d'une acidification & I'dade d'un acide min~ral
pQur former un Cg.'Pgu  do fQrmule 3 dons loquel R3 est (CH2)nCH(CO2H)2
suivie d'un chauffage de         co darnior cornpo$ h onviron 120 * C dens
une solution diluee d'un acide mindral I la tempErature du         reofix
ptur fornner un proMIit de formula 3 dans lequel RU eat (CH2)nCORr* et R's
est OH. 45     V. Pro~d, selon la ravendiqation 22. dans lequol RF 6et
(CH2)nCN et le compose de formule 3 est mis au         cQnWt d'exidure do
aDium ot de chlorure d'eammonium dens un solvent & une temperature
d'environ         30    It le tempErature de reflux du solvant pendant
environ 1 heuro & environ 10 jours pour former un         oomnps   olpn a
prVsntr InventiQn dans loquel i e9t (CH2).-t6trazole. 50     35 Rro~i4
solon le rovendlqation 22. dans lequel P oat -CHO et le compose de formule
3 est mis au         contact d'un MO.hylbrinphosphorano
(CsHs)aP=CH(CH2)9CHR14OR15 ou (CcHs)9P= CH(CH2),COR16         dame pn
solyvnt & tino temporature d'onviron 25  C A la tomperature de roflux du
solvent pendant         onviron I b Z4 h~ure  pour former un composE do
formulb 3 dens loquel RU est -CH - CH(CH2)-         0149QW5 gQjj .QH w
wQHLOH2a)C.0R", excepto dens le cas ob R15 est H et R*  8st OH, et
Ov~19ment miw on gonW  du composE de formule 3 dens bequel R8 est
-CH=CH(CH2). COR16         ap tn sewnt r4ouotur (inp un solvent & une
tempErature d'environ 0 * C & 25 ' C pendant environ 0,5         a 24
heures, pour former un prodult de formule 3 dens lequel R esat -CH =
CH(CH2),CHR4 OH.                                                    249
*C  L  ^   >      39. Proc~dd selon le revendlCaon 22. dans loquel Rs est
(CH2),OH et le composi de formule 3 est mis         au contact d'un 690nt
dS fijlution dan$ un solvant 4 une temp~rature d'environ -30 C   25G
pendqnt une Pr190o d'environ O5 & 24 houres pour former un compose6 de
formule 3 dans loquel RB         ea (O~dg)qF. 6     40. PrpdO  Selon le
roven-digtin 22, dans loquel le compos4 de formule 3 dans loquel Rs est
(CH2), cl,         09t rri8 au contact de nitrate d'argent dans un solvant
aprotique dipolaire a une temperature d'environ         25 *C    * C:
pondant environ 1 & 24 heures pour former un compose de formule 3 dans
loquel RI est       41. Procdd solon to revendlaton 2. dons leque! RI est
(CH2)nOH et lo composd de formule 3 set mis au         contct d'um isogyonO
do fbrrnube RINCO -dons un solvent I une temperature d'environ 25 * C a la
tomp6rre de rflux du setvent pendant une prriode d'onviron 5 minutes &
environ 24 heures pour         fonmor un gmpWg  de fWmlU  3 dn  4ig RI  t
(CH2),QGONHiR10.      42. Proc"  sulon la rwwndiUon 22. dons loquel le
compose oD R8 set (CH2)nCl set mis au contact         d'Ung amine R"WIN1z d
un Oxg d'amlne ou dons un autre solvant pendant une periode d'environ 1
;   b   4 huroo   une lowp   d'gnviron 00 G   le tempErature de reflux du
solvant pour former un       luii~ttrwidiaJr de farmnul 3 dm 1110e RB 0st
(CHZ)nNHR1.      43 Prrc#06 gotpn 41 r~vgniigogtn ", dans loquel RF est
(CH2)nCl et Is composE de formule 3 est mis au         "tardt frun liOUre
d~e mjtal aloplin dans un solvent aprotique & une temp~rature d'environ 25'
C A         'C; 4prn.at onvlrQn I 4 Z4 *e ures pour former un compose de
formule 3 dans lequel RI eat (CH2)-         .Na st go de'nlor s~t Ilors ms
au contact d'un agent rdductour pour former un intermidialre de formuis 26
3 daen Wquol IV   t (GH2).NH2.      44. Pro(QE(I esqn It rqvondication 42
Qu 43, dans lquel RW est (CH2)0NHR" ou (CH2)nNH2 et le composE         do
fgrmvlI 3 est mis #4 cont-at f'un chloroformiate de formule R1OCOCI ou d'un
derive sulfonyle de         formuli R'OISQz  qu (R'0'Q)2Q dani un solvent
en prdsonce d'uno base & une temperature d'environ 30     O :  is
tempdreuqro du rW.fiux dans le solvant pendant environ 5 minutes a environ
24 heures pour         former un compo$ do formull 3 dane lequel R eot
-(CH2)rNR11CO2R10 ou -(CH2),NR11SO2R'0.      4M. Prp4l 3sIDiiIa
rgvtnIkaJcQn 42 gm 43. dns lequol le compose de formule 3 ob RI est
(CH2.)NHR"I         ou (0j)Nl*. -at moh enWt d'u laocyanats ou dcun
Isothiocyanate R'0NCY dans un solvent b x6-.  une temp~rature d'enviran 25'
C 1 la tompdrature do reflux du solvent pendant environ 5 minutes a
environ 24 hgurfL pour fgrmer un composE de formula 3 dans lequel RI ost
-(CH2),-NR'1CYNHR'0.      46. Pro0cio en to royendwiftlrn 0, dans lequel RI
est NO2, R2, R3, W. R7 et RI sont tels que d6finis         darts Is
r9v.ndivcti9n 1 el dOin *quyl le compose de formule 3 ob RI est NO2 est
r~dult au moyen de 40    fer et d'scide aw~tique, 09 Wlowue smnneux ou
d'hydrogbne et de palladium en un composE de         formuli ; deon Mqual
RI gm  NH,- le compose ainsi obtenu etant amenE & reagir avec un anhydride
d'ocid* Ogniengb  tO gJ ku un anhydride phtalique ou un anhydride phtalique
substituE, dans un solvant,         ou  g.vc Un Chiorure d'gilde appropriO
tel quo le chlorure d'acide anthranilique substltuE, en prdsence
d'uro spiut#Qn eqyouv.9 elojlnoe RU d'uno base, ou avec un acide
anthranilique ou phtalique convenable- 46     ment ubatite, n prdsence do
diyclohexylcarbodiimid, dens un solvent pour produire un compose         de
formule 3 dong lQuelle:                                       13~~~~~1
@6
3                    at
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|               X    est NHCO.       47. Prg4 poln l; revendiation 6, dans
lequel RI est OCH2Cg  H, R2 et R3 sont H, et R6. R' et RW sont          t;W
9S# d#fit dmno la revendlcation 1 et dens loquel le compoed resultant de
formule 3 oO RI est le  5      radicAl SQC Mgi sWt mla 8u  ontact d'acide
trlfluoroacetlque & la temperature du reflux pendant une          ,*10
d'snviron Qg  1 h.u.re, ou d'hydrogbne et de palladium pour former le
compoed correspon-          dant 4o farmu9 ;  ns loqi'sl RI set OH et ce
dernier set mis au contact d'une base A environ 25 * C          eo d'un
hIiI9rtvur bqnwy.iq3I convenable de formula:
M; -Hal-CH
Hal    20     pwr prgdure to Wnpoo correspondant de formuls 3 dans loquel:
' 3        4>;o~ ~~                                        ~~u  ;    30
et    36-q, iro~f~d4 pelDn lIa resvndica~on 6, dons loquel W est -CHO, de
fagon a cs quo le rd6rve benzylique de          * ,,yiae 2 go I! W diriv
imIddol9e d,9 formuls 1 de prfronce sur l'atome d'azote adjacent a l'atome
p  XrVw ojy  e irrI*glIe aeyel W est 1W.       %wsrv    on pQgyr 1'EW
oontraacant sulvant: ES       1. Uns 02r'# dV prflgpron c'yn iriv4
antlwhypertenseur de formule:    .45                    so
{~~~~~~~~~~~~CHz2),                                                IA1 t
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dans laquelle:           R[err]        est -4-CO[err]H; -4-CO[err]R[err];
0                                                          of
-0-S -OH:                                                          OH
I  8Q K, -C(CFq)2 OH;
0                                                          ..
-0-P-OH: i6                                                          OH
wPQ.SH+        51
-NHP-OH;                                                         OH
4NHSQ2CH; -44-NHSO2CF9; -CONHOR12; -802 NH2; 



al                               ~~~~-C-P-OH:
OH              IV ~ ~ ~     ~ ~ ~                                I
j27 OH        -3      No
t                     3r   r                                    00
Q                                     a                                 .4
vomi.4 y                          4,ONHNHSOzCFa;  I,
6.o8C0""CI2CcH5 ( -isombre);
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est un alpie d'hydrogane; do chlor,: do brome; dtiode; do nluor: ou un
groups NO2;                          yn radical ulkylo comprenant do 1 & 4
atoms do carbons: acyloxy comprenant do 1                          & 4stomo
dg erbon,, ajooxy compronant do 1 & 4 tomes do carbone; CO2H;
002R' NHiSQ2Q;Ha; NHSQ2C:Fe;   30                    CONHQR12; 3QtNH2;
~4-N                 36~~~~~~~~~~~~~~~~
H                          arylo; ou furybe;             R4 R3t un atome
d'hydrogbne; de chlore, de brome, d'ide ou de fluor; un radical alkyls
cvnpranant        do 1 &  4 atomes do carbons ou alcoxy comprenant do 1 & 4
atomes do                 w~~~a CSN, NQ2 QU C02R11;             1RI
wt uin sjom, d'hydrogens, un radical alkyle comprenant do 1 & 6 atomes do
46 carbon,, cycoJlo,-yls comprenant do 3 & 6 atomes do carbons, alkenyle ou
alkynyle                         Q iront -de ? &  4 tom         dtomes de
carbone;                         a tyn ryl i o lkyle comprenant do 2 & 10
atomes do carbons; alkenyb ou alkynylo                         comprensd de
3  10 atomes de carbons ou los mcms groupes substitues par F
ou Run groupm  d5yRo4: un radical cycloalkyle comprenant de 3 I   8 atomes
de *45                     carbwns, cycloklakyle compronant do 3  A  1
atomn s d carbone; cycloalkylalky-                         Rsy a  oPi
oyglislkylalkynyl comprenant de 2   & 10 atomes de carbone; (CHe)oZ(CH2-k
e,R5 &vUllammnt aubotKtu6 par un atome de fluor ou lo groups CO2R14;
benzyle                         ou baniyls s. titud our le cycle phenyle
avec 1 ou 2 atomes d'halogbnes, un                         raiical eP~y
comprenant de I & 4 atomes de carbone, alkylb comprenant de 1 a 4  56
atomes do carbons. ou nitro;            R7          est un tgme
d'hydrogbne, do fluor, de chlore, do brome ou d'iode, ou un groups
NO2, CF. ou QN;            RI           st un stome d'hydrogbne, un groups
CN, un radical alkyle comprenant de 1 & 10
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atomes de carbons, alk6nyle comprenant de 3 & 10 atomes de carbone, ou les
m~mes groupes substituds par F; ph~nylalkdnyle dans lequel la porUon
aliphatique                       comprend de 2 & 6 atomes do carbons;
-C(CH2).-imidazole-1-yle; -(CH2)m-1,2,3-                       triazolyle
eventuallement substitud par un ou deux groupes choisis parmi CO2CH3 ou B
PwXikyloomprenint do 1   4 Wmes de carbone; -(CH2)m4ttrazolyle;
[err]
254               [err]          R'        Qai un rallcal alkyle comprenant
de 1 a 6 atomes de carbone ou perfluoroalkyle
comprenant de 1 & 6 atomes de carbons, 1 -adamantyle, 1 -naphtyle, 1 -(1
-npahtyl)-                      Othyle ou (CH2)pC6 H5; 10       1;1
qgt un atoms d'hydrogbne, un radical alkyle comprenant de 1 & 6 atomes de
carbmn., cycloalkyle comprenant de 3 & 6 atomes de carbons, phdnyle ou
benzyle;          R12        eat un tWome d'hydrognoe, un radical mdthyle
ou benzyle;          R's3       i  -CQ.H; -CO2 R; -CH2CO2H, -CH2CO2R:;
O            0                                            -0-S-OH;
-0-P-OH:                                                 .            I
OH          OH 20                       406H;
OH                       -POsH: -O(CFs)20H; -NHSO2CHs: -NHSO2CFa; -NHCOCFs;
-CONHOR12; -SO2 NHz; 30                                            CPoOH;
it                                -CONHNH8.02 CFs;
N~~~tIN=          F~~~                                        50X  CU
ou     AN    H             R1"L       9% un Borgm  d'hy~rogbne, un radical
alkyle ou perfluoroalkyle comprenant de 1 I 8                      atgme.
cg *-rbon., cycloalkyle comprenant de 3 l 6 atomes de carbons, phenylb ou
55                   banzyle;            IS        ZW  un Some d'hydrogbne,
un radical alkylo comprenant de 3 a B atomes de
crbon,. pny4e, benzyls, acyle comprenant de 1 & 4 atomos de carbons,
phdnacy-                      I,;
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R's         eat un stomo d'hydrogbne, un radical alkyle comprenant de 1 & 6
atomes de                        arbone. cyclukyle comprenant de 3 b 6
atomes de carbons, (CH2)pCs Hs. OR'7, ou                        110118
Rip:;           R17         Wt un *tome d'hydrogbne, un radical alkylo
comprenant de 1 a 6 atomes de .o                    cWbrone, cycloalkyle
comprenant de 3 & 6 atomes de carbons, ph6nyle ou benzyle;           RI$ et
R19,   I njogmnn.nt l'un de l'autre, sont un atome d'hydrogrne, un radical
alkyle                        ompronant dO 1 A 4 atomes de carbons,
phonyle, benzyle, a-mdthylbenzyle ou pris                        mnwmb
fwmnnt un cycle de formule:               1.0 ~~~~~~~~~f(Ta)z
r'D~t                                                     N   Q
Q           est NR20, O ou CH2;           R20         e0t Pn atoms
d'hydrogbne, un radical alkyle comprenant do 1 & 4 atomes de
carbono, Qu un radical phinyle;           R21         o0t Un radicOl alkyle
comprenant de l & 6 atomes de carbons, -NR22R23, ou 20
-CHCH2Co2CH3;                                                     NH2  



R22 et RD   srnt, independamment l'un de l'autre, un atoms d'hydrogbne, un
radical alkyle                        compronent de 1 & 6 atomes de
carbons, benzyle, ou sont pris ensemble sous la
forms de (CJ*), dans Isquel u est varle de 3 a 6; o0       R24          est
un Owe d'hydrogbne, CH3 ou -C6 Hs:           R25         e*t NRVRP, OR26,
NHCONH2, NHCSNH2;   36K a,                          _ P$ ~J~-CH 3 ou  -2.;
R26         opt yn atom  d'hydrogbne, un radical alkyle comprenant de 1 & 6
atomes de                        carbone, un rnilqai bonzyle ou allyle: k0
1R27 et R'   Sent Indrpondwnment, un atoms d'hydrogbne, un radical alkyle
comprenant de 1 a                        S atonWf do arbb, ou un radical
phdnyle;           R23 et R30    sont, lndfpQnqmment, un radical alkyle
comprenant de 1 a 4 atomes de carbons,                        ou grip
entmble sont -(CH;)q-;                        eot un atome W'hydroone, un
radical alkyle comprenant de 1 a 4 atomes d'hydrogb- 46
no, IC4iwiC CHM   ou -CH2C06 H4 R32;           RJ2         ost Un toms
d'hydrogbneo, NO, NH2, OH ou OCHa;           X           est une simple
liaison oarbone-carbone, -CO-, -0-, -S-, -NH-, -N-,   wo
-CON-,         -NCO-, -OCH  -
2                                            I         I           I
R26       R23         R23  66                    YC;HgQR, -$CHg-, -MH2-,
.NHC(R27)(R28), -NRFPS0-, -SO2NR23-, -C(RP7)(R28)NH-,
-CHM014-i, --F - CF-, -CH - CF-, -CF- CH-, -CH2CH2-, -CF2CF2-,
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70      Y           es.O ou S;         z          est 0, NR"I ou S;
m          esJ Qmpris entre 1 et 5, bornes incluses;         n1         set
cQmpris entre 1 et 10, bornes Incluses;         p          oam compris
entre 0 st 3, bornes incluses; 15      q           est compris entre 2 et
3, bornes Incluses;         r          set compris entre 0 at 2, bornes
incluses;         s          e.t compris ontre 0 et 5, bornes incluses;
;     t        gost &gd 60 u \,   ainsi quo les elp phgrm)W&ig~gment
acceptables de ces ddrivds; o    6tamnt entendu quo:         (1) le groyjpe
RI nWo t   on  siton ortho         (2) loreque RI 9a  [err]         -
X ost uno simple liaison, et R13 set CO2H, ou    [err]             auquel
cam R13 dpit 8tre on position ortho ou m6ta; ou, loreque R1 et X sont tols
qu'indiqu~s ci-          dweesua et QUe. R13 est NS~QgCF. ou NHSO2CHs, le
substituant R 3 dolt 8tre un groupe en position          ortho:
(3) lorsque R1 q.                                                   [err]
et X autre qu'une simple liaison, alors le substituant R13 dolt 8tre on
position ortho, saul lorsque X          est NN23CO et ou R13 at NHS02CF2 ou
NH8O2CHs. auquel cas, R13 dolt Otre en position ortho ou p0       n6ta;
(4) lorsque RI est 4-002 H ou un eel on derivant, R6 ne pout pas 8tre un
groupe S-alkyle;          (5) loreque R eset 4C~gN ou un sol en ddrivant,
le substituant en position 4 de l'imidazole no pout          Otre un
radical Oi 20H 01Ci G0OCH. ou CH2CO2H;
257                                           EP 0 203 310 B1
(6) lorsque R[err] est
[err] 5                X Wt -QOCiH- R13 Wt Z-CO8H et R7 est un 4tome
d'hydrogbne alors R6 no pout pas 8tre 02 Hs S;          (7) lorsque RI eat
15                                          [err]               et R' est
un group. n-hoxyle, aiors R7 et RI no peuvent 8tre simultandment de
lthydrogbne;          (8) lorvque RI ot    [err]            iY n'est pas un
grQupe mjthoxybenzyle; .70      (0( legroupeR  n'WtVW    [err]
ou CH720I.        lequel procod4 consists a mettre en contact avec un
dddivd d'imidazole de formule 1 avec un d6rvd 40     benzylique de formrrlp
2 Onns un solvant, en prnsence d'une base, pendant environ 1 I 10 heures,
et h        une tempdrature O'envirQn 20 0 G la temperature du refiux du
solvent, pour former un benzyllmldazole        de formA* 3:
3~ 4                              is~~~~~~~~~~~~~~~~~~~~~~~~~~~~1
2   6p    dens Inuelles  Ch.&Wn dos radilcaux RI, R2, RY3H, RI, R7, et RI
est stable dens les conditions       r6actignnallIs et 9et un groups tel
quo defini ci-dessus, ou une forme Interm6diaire ou protdgde en
der'vWt qui Pout Stre trteform.de on un tel groups et dens lesquelles XI
est un helogbne, un radical       p-tolbnehsulfonylQxy ou
mrnthyleulfonyloxy: et onsuite, te cas dcheant, on transforms lesdites
formes                                            258
intQermniaires ou prot6goes dwf groupes R on des groupos R tels que definls
ci-dessus.      2. Un procWd solon ia revendication 1, dans loquel les
composds obtenus pr~sentent la formule:              [err]          de"
leguelle: 30 .             w1 t uQjMH; -NHaOgCF9;
A 13  26                                        tN                      R
30                    R#   s9t un r#a&Vlal alkyle comprenant de 3 a 10
abomes de carbone, alkenyle comprenant de 3 & 40               10 atomgS de
carbone, alkynyle comprenant do 3 a 10 atomes de carbone, cycloalkyle
cnomprenant de 3 a 8 atomes de carbone, benzyle substitue sur le cycle
phenyle avec au                  plus deux groupes -sdloctionnds parml los
radicaux alcoxy compronant de 1 a 4 atomes de                  carbmn9.
huiogng, alkyle comprenant de 1 & 4 atomes de carbone, et nitro;
Re    edt un rdicai ph4nylelk~nylo dans loquel la partie aliphatique
comprend 2 a 4 atomes de 46               ite, 401).-lmiduzole-1-yle,
-(CH2)-1 .2,3-triazolyle eventuellement substitue par un ou
lUpx girgupp choisis pi  bs composs CO2 CH3 ou alkyle compronant de 1 a 4
atomes                  de =ne, (Cig),,-tjtrzolyl~e, -(CW2hOR'1;
259                                                EP 0 253 310 B1
[err]            R[err]    H, un radical alkyle comprenant de 1 & 5 atomes
de carbone, OR17 ou NRIO R19; 10           est une simple 14ison
cabone-carbone, -CO-,      



[err]              -C002-. -CH20-, -0-, -SCH2-,-CH2S-, -NHCH2-, -CH2NH- ou
-CH -CH-;       singi qIue lbs oele pharmoweutiquement acceptables en
ddrlvant.     . Un procdd# solon la revendication 2. dans lhquel:        A2
Wt un aOn  d'hydrogbe, un radical alkyle comprenant de 1 & 4 atomes de
carbone, un              sotmo d'haloone ou un radical alcoxy oomprenant de
1 a 4 atomes do carbone;        RS   est un radical alkyle, alkdnyle ou
lkynyle comprenant de 3 & 7 atomes de carbone;        R7   et un atome
d'hydrobne. de chlore, de brome. diode ou CFs;        Rs   Mat -(OWs
).0R'41;                                          260
EP 0 253 310 B1                   [err]                  ou - COR[err];
R[err]  est GF[err], un radical alkyle comprenant de 1 a 6 atomes de
carbone ou un radical phenyle; so        All   e* yn Vmg d'hydrogan, ou un
radical alkyle comprenant de I & 4 atomes de carbone;           R'3  est
MMi'i; G02OHzOCOO(CHs)s; NHSO2OFa et    25WO              26
",N~~~~~~~~~~~~~~~~~~~~~~~              R1"   ost un atome d'hydrogbne, ou
un radical aikyle comprenant de 1 & 4 atomes de carbone; 370       R15
est un Otpme d'hydroobne, un radical alkyle comprenant de 1 a 4 atomes de
carbone, ou                 acylb comprenant de 1 & 4 stomes de carbone;
R16   est un atome d'hydrogpne, un radical alkyle comprenant de 1   5
atomes de carbone; OR17;                 ou       40        mM    eat
c.ompris entre 1 et 5. bomes incluses;           X     got une simple
liaison, -0-. -CO-, -NHCO-, ou -OCH2-;        et Ws sels pharmacquftqigment
acceptables en ddrivant.     4. Un proced6 selon lee revendications 1 & 3,
dans loquel les compoeds obtenus sont choisis dans le 45    agroupe
compronant
Hbutyl-thj.rt1{2'-(1H-ttrazol-5-yl)biphenyl-4-yl)m~thyl}5-(hydroxymethyl)im
idazole, ou un sel        pharrnaceuuquomesnt aoceptable on ddrlvant;
2wutyI4-chro.1.[(2'-csrboxybiph6nyl-4-yl)-methyl]-5-(hydroxym6thyl)mldazole
, ou un sel phar-        mooautiquenmont a=ptle an *6rvant; 60
2w>.butyl-4hIro-1-[(2'-arboxybitph6nyl-4-yl)-mdthylJ5-[(mdthoxycarbonyl)ami
nomdthyIlimidazole,        Qu un sel pharmrutiQomont wetabl en derivant;
2-buty64,&htro-1
*(2'-xybig~nlyl4methyl]-[(propoxyearbonyl)aminomdthyl]midazole,        ou
un eal phqWngsvtiJront ompt&W  on. dirivant;.            2-butyiwvehl.
![(garbpybhnylpyl).4.mthylimidazole-5-carboxaldehyde, ou un sol pharma- 56
cougquome   cMptobI  jn 9iriveft
Z.butyl1(gl.rbolphnnyl.niyl)m~thylJimidazole-5-carboxalddhyde, ou un sel
pharmaceutique-        ment acapo blt   0 d*;p            2.4 EIbut~ny)
chl-o..1-[(2'-carboxybiph6nyl-4.yl)rm6thylJ5-(hydroxymdthyl)imidazole, ou
un sel                                                261
jigg gg itms 111111          pharmaceutiquement acceptable en d6rivant:
2-(1
E-butdnyI)-4chioro1-[-(2'-crbotxybiph~nyI-4-yl)mdthyljlmidazole-5-carboxald
dhyde, ou un sel         Pharmaceytiquement sceptaible on c~rlvent:
2-propyli4-chlororl .[2'-(1t ~ oe5ylbp~y--~~ty~-hdxmdhliiaoe  ou un      5
sel pharmaceutiquernent .acceptbe  ~iat               ~oI harmcouqueiion
RCpftablo, d1~rlvent;             2-propyt-4.chloro.1 .C2'(1
H4t.trpzgls-.yl)biphdnyl-4-yl)mdthyljimidazole-5-carboxalddhyde, ou un e
pharrmaoeutiquement socepteblo en ddrivant: 10        2w(1
E-but4niyl~a4~hQrou1-L2'-(1
l4't~truzole-5-yl)biphdnyl-4-yl)m~thyl]-5-hydroxymdthyl)imidazole, ou
un sel pharmaosutiqumorrit a=oopabe on dOrlvant; ot             2'(1
E-but~nYl)4+chloro-1 4[2M1
l444trg~Ie-5-yI)-biphdnyI-4-yl)mdthyIlJ-lmidazole-5-carboxald~hyde,
outi n gel pharmacwjtiouerne M acceptable en ddrtvent.  15  S. ProcddiS
solon la revendication 1, dans lequel les ddrivds 1 et 2 wont mis en
contact, en pr~eence d'une         base choslse dans le groups comprenant =
un hydrure m6tatllique. MH, un alcoxyde m~tallique. MOR,         to
carbonate de sodium, le carbonate dle potassium, la tridthylamlne et la
pyrridine, dans un solvant         sPrOtIQUO (dIPQIAlr* gU, loraqu Ilk base
eat MOR, le solvent pout Stre un alcool, ROH, dans lequel M sat         Is
lithium, Is sodium ou le -pot."plm et R set un radical milthyle, dthyle ou
t-butyle.          Proc~dd sWon le re    4Vo~tin 1, ctans lequel:
30
R1               X            eat uns simple liaison carbons-carbons, -CO-,
-0-, -S-ou -NH-;            R2 et R3,   ind6pondamment l'un do I'autre,
wont un atome d'hydrogbne, de chlore, do brome,
d'lode.- ls groupe C02RI4, F, N02, un radical alkyle comprenant de 1 h 4
stomes do                         carbone, atcoxy comprenant I h 4 atomes
do carbone, aryle ou furyle;            RG et R7    sont tols quo 06fnlni
aui-doessu               Rs       ~~eqt un ra~dical alkyle comprenant 1 &
10 atomes do carbons ou alk~nyle compronant 3 dO0                        10
otrmee do carbono. ou lea m~mes groupes substituds par un atome do fluor;
phi~nyhlOJicnyt Ornp loqual la partle aliphatique comprend 2 h6 atornes do
carbons;                              @(QM2)0W1: H),$Rr15; QjJ (CHa).CN;
RII  ~~etotl quo 000ni wu-cesouu            R13        got Un groupq Q~
R14. ON. NO2, trltyit~trazole ou tdtrazole de trialkyldtain; ot *0
10% et RV'   wrnt tWe qua, 44thinl au-deaaus     7. Pf~c4# ulgn le
rowngiiqto  edn  eulR2ot-O~R   t le produit do formule 3 eat mis au
contact fuihp d~rivO jeljn uris un solvant hydroalcoolique ou mis au
contact de CF.CO2H I uno         tpmforajrg ftgftp 4D or & k tamp~rature du
reflux du solvant, pendant environ 1 & 24 heures, so     cette dtapa dtw
aI iIwo de. l'nmende du pH du mr~lange AL uno valour do 3 & 7, pour
convertir le prodult         en un pr*di Mrpnislaa loquel R'3 out -Cog H.
S.Pr*OOO4 etoln la fevendloston 7. dens lequel au momns I'un des
substituants R2, R3 ou R13 dens la               formul 1 ~gn~gt~ 91 -
.Q14, loguol set convet nCOH 55     9. Pr~od4 alan Ip rwp~a.pton S, Dens
lequel R14 est le radical t-butyle etla rdaction est effectuilo
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10. Procdt6 solon la revendicatlon 7, dens loqusl R13 est -CN et le prodult
de formulo 3 est mis au contact          de:             () un acide forta
la temperature du reflux du solvent durant environ 2 a 96 heures; ou
ii) 's 0sv aivalin fort dens un solvent forme d'alcool & une temperature
d'onviron 200C & la  5         InmI$    do reflux Oj eaivent pendant
environ 2 & 96 houres, ttape quo lon fait suivre de             rgmgnos ovH
g    Ln vpJo..ur d'envlron 3 - 7; ou             (iii) do l'%t4 aiiiurlqup
guivi d'un traitoment acide ou alcalin pour convertir le prodult on le
wmpaiid Onfmpndt tRIMbqupI Rs3 ost du -C02 H.   10  11. Prowd awan ! g
aonsiin it, dang lagge ej moins un des substituants R2, R3 ou R'3 consiste
en          '300 '  3at gavRU en 'QQZH.       1t Proct *nQP La rqndicton 12
dans loquol A3 out -(CHi)nCN et eot convertl on -(CH ).CO2H, ou
Oet 40N)QR" S eat ooworti eM (01420)`OH lorsque R'3 sot converti en -CO2H.
1& PvcWi  calon Is revgnclpuion 5 dens loquel R13 out -CN et le prodult de
formule 3 est mis au contact          d'w" mlaig fg    do proportions
equimolaires de l'azidure de sodium ot du chlorure d'ammonlum          daw
urn qlvnt .rctiqyp ppoire 4 une tbmpdrature d'environ 30 C & la temperature
de roflux du          oovsogp durqnt qnvirgn 1 houre & 10 ours, aux fins de
convertir le prodult en le compost correspondant      z  dwrw loqjui A13 at
4 rg1g O4jtrazolyb.       14. Proctdd solon la revendication 15, dens
loquel F8 est -(CH2)CN et eot converti on radical -(CH2),-
tetrazolyle lorsque A'3 eut converti en radical 5-tdtrazolyle.   25  15.
ProcSd salon Ia revendicatlon 8, dans lsquel R'3 est -CN et le produit de
formule 3 est amend A reagir          avec laidur. -, roiallncylWin ou
I'azidure de triaryittain, etape quo l'on fait suivre d'une hydrolyse
acido oa tasique pour convortir le pro(luit on un compost correspondent
dens lequel R13 eot le radical    wo  16. Procdt suiW ia revendicuon 17.
dens loquel R3 est -(CH2)nCN et oet converti on -(CH2)m-tdtrazolyle
lorsque R'3 eat convartl on radical 5-titrazolyle.       *717. ProcEde
selon Is rovondlcuion 6, dens lquel R'3 est -NO2 et l prodult de formule 3
est mis au          contact d'un vaent r~d ur pour former un second
intermdialiro de bormulo 3, dens lequel R13 oet .   NW2, c domior ttant rmn
1W cornat d'un anhydride (CHS02)2O ou (CFsS02)20 ou d'un chlorure
0 1:C)2GI ou OFeSOzi de lacide sulbonique dens un solvent pour produire un
compose dens loquel          R'3 OMs .NWSMQH;; ou .NNH&S.QFS.       IO.
Proo#dE Salon to revpndIig0ton 17. dens loquel au mons un des substituants
R2, R3 ou R13 oet -NO2 et  'P     ost converti on .rNQgCHs Qlu .NHS02CF3.
19. Proce~ selon il rovondicution 7 ou 10, dens loquel le compose de
formulo 3, dens loquel R'3 est          00tH, sot Mit:             (a) mi9
au gonqtt d'environ 1 & 4 dquivalents do chlorure de thlonyle dens un exobs
de chlorure de  #5        thignyl  u dup oue solvieInt a une toinprature
d'environ 20 C & la temperature du reflux du             sa80r4 Qp nt unq
prlq~e 4'environ 5 minutes & onviron 2 houres pour former un intermedialre
de             fcewipll I dans loguol R1' ost COCI, et co demler eot mis au
contact d'environ 2 & 10 dquivalents             t'wi dtflvt
(hywdrgxyIamlng ljg2JQA2 dune un ox.*s do derive d'hydroxylamine FH2NOR'2
ou d'un             *g^tj gQlvn..      Wmtratro d'snvlrgn 25 & 80 I C
pendant environ 2 & 18 heures, soft  so    -() m jj   qgntt 01p ci.riv0
d'hydroxylamine H2NOR12, de dicyclohoxylcearbodiimide et de 1-
hydroxcytwqdtrleiol 4,np un solvent & une temperature d'environ 0 & 30 0
pendant onviron 1 & 24           b V'cftmnir pn cZmPinpg dp  louol R'3 eot
CONHOR'2.   55  2D. Pircto4  ptgn 1n rpmdicoQn  ., dons loquel:
S'             sest
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[err]       to        X                 est une simple liaison
carbone-carbone, -CO-, -0-, -S-ou -NH-;           *2, R3. W 9t R'   ,nt
tolge que #finis dons IB rovendication I et                             out
(QHNnQR'1, (OH2)nQCQR14, (CH2)nCH(OH)R16, (CH2)nCOR16-(CH2)nCl,   t5  21.
Prpt  selon Is revondialon 20, dons loquel RB set (CH2)nOH et le produit de
formule 3 est mis on         o"4tt GM  yn ulco! RP149H I I'ftt anhydre on
presence d'un acide fort ou d'un acide de Lewis,         towp  qJ  Vt'n
fait qu-jvr., d'unj qqgpnifintion de tout groups C02R14 concomitamment
formd ou         grgt gy !lntymddiajre j ggyr fgrmgr is driv correspondant
de formule 3, dans lquel RB est         (CH2)09"11 at Al1 n'Wt Ds H: so   y
22 Prq$d    Lgn Ip rtMendig~ui!n ZO, dns Isquel R! set (CH2)nOR"I et RI
n'est pas H et dans loquel le         prodUit 0 foWrnwul 3 out mi au. conta
d'un milieu aqueux acide I des tempdratures d'onviron 25 ' C &         Is
tomrpdrture do rdfiux iv soivant poendant une p~rlode d'environ 0,5 a 24
heures pour former le         dAriv6 corraspondant do formuls 3 dens loquel
R' est (CH2)nOH. ?6     2. Proc uw    n W to rqevendpiiupn 20, dans loquel
Ra est (CH2)nOH et le produit de formule 3 est mis au         contag~t 4o:
(a) un gihnydride d'cide cWboxylique (R14CQ)20 Ou un chlorure R14COCI dans
un solvant en           P'6%   d'w  bo  & une tpmpjrstyro d'snviron OC a la
temperature de reflux du solvant 30        pendant qnvirorn Qi I g4 hpurp;
ou           (b) un ggide cptoyliuvo P11' Q;H dins des conditions anhydres
en presence d'un acide fort ou           'Fun acids c Lgwis I onviron QC &
1 CO. QC pendant environ 0,5 & 24 heures pour former le ddrIvd
corpondasfl dons "W M'0 a (CHI)nQ;CR'4  Sb,\/  ,:Prctdf BOW Ia rgveniption
2 Q, dnans lequel A' est (CH2)OCOR14 et ls produit de formule 3 est mis
au contsv d'unu w0In 4guau   gln e ou alle pour former le dErivE
correspondant dans lequel         A' opt it >).OH.      256 Proc6 qulon Is
revendication 2P, dons lequel A' est (CH2)nOH d le prodult de formule 3 est
mis au da     cot Ctun u qdl qgxy0pnt & une temperature d'snviron 25 6 C a
45' C pendant environ 1 & 200 heures         polir prgirs psn .rmngsJ
wgrrojpgnmnt de formule 3 dans loquel RA est (CH2),_1COR1' t AR   et H.
26. Prioo slon IS revonctigalon 20. dans loquel A' est (CH2).CORA  et Rl"
est H et le prodult de 



formulo 3 "t miS gu cgn Wnt d'un composE organomEtalllque RA6P dans loquel
P est MgBr ou Li dans 46     un splvgj. jjyn temrature d'environ -78* C &
100 C pendant environ 0,5 a 24 heures pour former         un comp   d Q
.farnr  om pr    N' p8t (CHg),,CH(OH)R1' et R" nWest pas H.        27.
Prgt'44 goign I reyqndication 2Q, dans lequel A' set (CH2)nCH(OH)A' et R16
n'est pas H, et le produHt         do f*rm*l a s  mi tu gonaq.gt d'un
upoent ,xydmt dcns un solvant pour former un composE 50     ggorrpgntrtl
skip fgwrne 3 dans lqyel RA vit (QH2),,GOR10R et r" n'est pas de
l'hydrogbns.      ;S Prp$~   sol" li elpgn 2M1 da  lsquel RI *st
(CH.),COR"6 et "16 eat de l'hydrogbne et le         pryijt4~ . ttrne g .
mie au g00ntfct d'un agent oxydant dans un solvant pour former un compose
ior    .                 "no dq Luquul RI 't (Q i-it),COR16 et R" est OH.
26 PrnJ4  ui'Is rndatfn 20. done loquol RA est (CH2)COR6 ot RA" est OH et
le prodult de         f1rmula $ q* ris au apnrt do chlorure de thionyle on
exces ou dans un autre solvant a une         temptreture d'vlArgn 0 0 & Is
tompdrature de reflux du solvant pendant environ 5 minutes a environ
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24 heures pour produire un compos6 correspondant de formule 3 dans lequel R
est (CH2)nCOCI,         4ta.pe quo l'on fait suivre d'un contact de co
demler compose avec une amine NHR'8R'9 en exces         dans un soIvent &
uns temperature d'environ OC & la temperature du reflux du solvent pendant
wnviron 5 minutes  environ 24 houres pour former un compose correspondant
de formule 3 dans 6       Slqul RI at (llq2)9CQNR1'R19.      30. Prod1
solQn Is revendiction 20, dans lequel RO est (CHi),OR11 et R11 est un atome
d'hydrogbne et         le proclit Oe formula 3 ot mis au contact de
chlorure de thionyle on exces ou dens un solvent & une         temperature
d'environ WOe 0  la temperature do reflux du solvant pendant onviron 0.5 a
24 heures 10     pour produtire un grrMp90 lntgrm*disire de formule 3 dane
lequel R8 est (CiHl2)nCl.      31. Pro"E SWn la revendlcatlon 30, dans
loquel le composE de formule 3 dans lequel Re est (CH2)mCl         set mis
au contWt d'un Imiazole, de 1,2,3-triazole, de 1,2,4-trlazole ou de
phtaiimide en presence         d'une base dans un solvent & une tempErature
d'environ 55 C & la temperature de reflux du solvent is     pendant environ
1 & 24 heures pour produire un composE correspondent de formule 3 dens
loquel R8         eg (l'g)-lmid , (012)m-brrzole, (0H2)m-etrazole OU
(OH2)m-phtaeimlde.      . Pfop4# gelon lo r.nevendioon 30, dens lequel Is
compose de formule 3 dens loquel A3 est (CH2)nCl         est mis au contact
d'un sel de sodium ou de potassium d'un mercaptan R's SH, dens un solvent,
a une 20    ttemp~rture d'onviron ?I I a 100 C, pendant environ I & 24
houres pour former un compose de         formyle 3 dnea Ieavel Rs 1
(01H2))-SR15.      33 Pro"  glon Ia rovondlotlon 30, dons lequel le composE
de formule 3 dens loquel R8 est (CH2)nCl         est mis au comtW d'un
cyajure de mntal alcalin dens un solvent & une tempErature d'environ 20 C a
26     100QQ-. pendnt I & 24 hqures, pour produire un compose correspondent
de formule 3 dens loquel RI         a9t (0WZ*, Q0N et cp ornisr cpmpo$.,
est hydrolyse en un composE correspondent de formule 3 dens         laq~i
Ia' st (Ig).CQAw ETl Rl6 est OH.      3L Pra*qW  slaln In rendication 30,
dens loquel ts compos6 de formule 3 dens lequel Rs est (CH2)0_1Cl 30
eat mip au cgntsrt d'un s". Op sodium ou de potassium d'un malonate de
dialkyle, dens un solvent, a         wm  tumnsrature. de g0 I     100 C,
pendant environ 0,5 a 24 heures, pour former un compose de         formnulp
3 des lequel RI eat (CH2)nCH(CO2alkyl)2, Eteps que l'on falt sulvre d'une
saponification de ce         dernier composE par ction d'uno solution
alcaline aquouse I une tempErature d'environ 25 * C a la
tempirature du. reflux do so.lvent, co quo l'on fait sulvre d'une
acidification & Iaide d'un acide mineral         \   :poir f~fm~r ipn corn
E do formule 3 clans loquel A' set (CH2)nCH(CO2H)2 sulvie d'un chauffage de
co dsmiar comp* . anvlW 12Q * C dwns une solution dlluee d'un acide minoral
a la temperature du         reflux por former yn prgdult do formule 3 dans
loquel R8 est (CH2).COR16 et R1' ost OH.      36. ProW 49 go  ln
rovqndiglign Z0, dens lequel A' est (CH2),CN et le compose do formule 3 set
mis au 40     contact d'qkiu.np d edilum at de chlorure d'ammonium dens un
solvent I une temperature denviron         30 IC b IS tnpr3jjrq de r~flux
du solvent pendant environ 1 heurs & environ 10 jour. pour former un
qompose sgolg Is prdggnte invention dens lequel R' est (CH2)r-tetrazole.
360. PrgEIEr volon Is revendlcetion 20, dens lbquel A' est -CHO et le
compose de formule 3 set mis au 4.;    manW  d'un m4thylInaphosphorane
(C6Hs)9P=CH(CH2).CHR14OR15 ou (C6H5)gP= CH(CH2),COR16         deii un
solvent b pno tompdrature d'environ 250C a la temperature de reflux du
solvent pendant         0'Win     I 1 24 hoyrgo pour former un compose de
formule 3 dans lequel R8 est -CH-CH(CH2)-         FP43t QlIt5 12,,
.0MwQH(QH2),COR16, excepte dens lo cas oD A15 est H et R1R ot OH, St
6vvrntrnt mJqV en cQntact du compose de formule 3 dens loquel Rs est -CH =
CH(CHa). COR'6 so     ovW 4n agn. r"guggr ognp yn splvant a une tempErature
d'environ 0 * C 1 25 * C pendant environ 0,5         I 24 heisres. poijr
formor un prooult de formule 3 dens loquel RI set -CH CH(CH2).CHR14OH.
37', Rro$ wlon Ia re.venolicaton 20, dens loquel R3 est (CH2)mOH et le
composE do formule 3 oat mis         gti Cgngt O'tjn  grnt d# fhuortign
dans un solvent a une tempErature d'environ -30 * C a 25 * C 65     pendant
une poriW  d'environ 0,5 1 24 heures pour former un composE de formule 3
dens loquel A'         eat (C;qMF.
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aa. Proc~dt solon Is revendicetion 20, dens loquel le compose de formule 3
dens loquel RO est (CH2)m Cl,         est mis au Contact de nitrate
d'argent dens un solvent aprotique dipolaire & une temperature d'environ
25^ 0 1   I0 pendant environ I & 24 houres pour former un compost de
formule 3 dans loquel R' est       39 Prcd  poan Is rgvgermiion 20, dons
loquol RF eat (CH2)nOH et le compost de formulo 3 est mis au
contact d'un ieoyWa  do formule R10NCO dens un solvent & une temperature
d'environ 25'C & la         tompfiure de roJws dU aglvnt pendant un p6rdode
d'onviron 5 minutes & environ 24 heures pour         fonwf   un   p   G
fdrmule 3 daos  wl RI s6t (CH)nOCONHR10. 1D     4af Prgcd   *m Is
rgvergZign 3Q, d4ns loquel 1s compost oO RA eat (CH2).Ci est mis au contact
TWunO  nino R'1NM  jpp un  cvs d'wnine Vu dons un autre solvent pendant une
prlode d'environ 1         1 24 %~ure  I me tenivret   d'onviron 0OC I la
temperature de reflux du solvant pour former un         NWmlai&ro de fonwl
3 dO" leaql ' Ist (CtHa)nNHR". I6     41. Pr9c44d aIpn Is r"vondlcatlon 20,
dens loquel R' est (CH2).Cl et le compost de formule 3 ost mis au
cota  d'un sidurs de mttj stalin dane un solvent aprotique & une
temp~rature d'environ 25* C a         p ant onvirn 1 1 24 heures pour
former un compost de formule 3 dens lequel R' est (CH)2-         '   e, Ot
w dernior est i1Dr; m   u ca  d'un agent rtductour pour former un
lntermedlaire de formule ao'   , 3 dopns loquol RI ept (Olg)jNH3.      4.
Prpc# Won lo revendivion 40 ou 41, dens lequel A' est (CH2)l)NHR" ou
(CH2),NH2 et le compost         de fqrrule 3 ot m; ip v  onWtt d'vn
chlQroformiate de formule R100COCI ou d'un dtrivt sulfonyle de
fornula R1Ftwmp QU gF(R109)Q dunp un eglvwit en prtpnce d'une base  une
temperature d'environ ;o 5     0C I 1I tempnratUre du rNfi.x dens b solvent
pendant environ 5 minutes & environ 24 heures pour         fOawne in vorrwg
do formt$y 0 djns Io l R8' Pt -(CH2)nNR110CA2R1 ou -(CH2).NR11802R 1.
4s Pro  selw Is rvWon*tln 40 ou 41, dens lequel le compost de formule 3 aD
RIP est (CH2),NHR"I         aU 4CW )$Naet f   pm ggn WqWt d'un isocyanab ou
d'un Isothiocyanate R10NCY dens un solvent A ao     une tgmprgtre d'envirgn
Z5*0 f 1s temperature de reflux du solvent pendant environ 5 minutes &
wiviron 4 hour,; pepr tfrmer yn gomPo  de formule 3 dens loquel A' est
-(CH2)n-NR11CYNHR10.          Proc   ee9n Ia rprivp alqtln 1, dens lequel
RA est NO2, R2, R3, R. AR7 et RI sont tols quo dtfinis         Oa. Is
bovioiiaVgn I at -dnsp Iegml le compost de farmule 3 oD R' est NO2 est
rtduit au moyon de aij. fer et d'agido agqtlqve, de chlorure stanneux ou
d'hydrogbne et de palladium en un compost de   <V  for m.lq 3 dens lpquel
RI est NH2, 1e compost ainsl obtenu tebnt ament & reagir avec un anhydride
d'ecidu convpniaW  tel qu'un anhydride phtelique ou un anhydride phtelique
substitud, dans un solvent,         ou Wsc uin chiUre d'a0i  apprpi tel quo
le chlorure d'acide anthrenilique substitut, en prEsence         d'une
solution woguse @lwlrinO 9u d'ne bwe. aU avec un acide anthranilique ou
phtellque c6nvenable- eo     mont eubstityu. gn pyteenqp do
licyclohexylcarbodiimide dane un solvent pour produire un compost
Oe fownulo 3 d   lkqqu9gl*:                A1~ ~ 1               as
ws~~~~~
ou \               X       t NMHQ. 66     0. Prpd   mlan is revendiqation
1, dans loquel RI est OCHCrl+.H, R2A  t R sont H. et RA, R7 d Rs sont
tos w  dif Onis dan  s rvendicatlon 1 et dens lequel le compost resultant
de formule 3 oa R1 est le         radical 00140C.4 eeW mis eu contact
d'acide trlfluoroecttlque a la temperature du reflux pendant une
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priode d'environ 0,2 A 1 hours, ou d'hydrogbne et de palladium pour former
le compos4 correspon-        daftt de formul, 3 dans lequel RI est OH et co
dernler est mis au contact d'une base t environ 25- C        et d'urn
hqg*rojr bgrtnsyliquo convenable de formule:  5
[err]     10
R13
Hal  15        pour proq ire lo compos6 correspondant de formule 3 dans
loquel:          [err]                                 [err]         4.
rPrq*g   In 1  wronqic pon 1, dans lequel R8 est -CHO, de fagon i ce que lo
d6riv benzyliquo de        formwje 2 a Beo i  iri  lmiWdwol do formuip 1 de
pr~fdrence sur l'atome d'azote adjacent  I'atome        decia  rbn du gyglo
imid   quel R! est lid.
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