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Abstract: Novel 1H-1,2,4-triazole analogs in which the biphenylmethyl group is attached to carbon and the
butyl group is attached to the adjacent nitrogen were found to be potent angiotensin II receptor antagonists.
Additional substitution at the carbon bearing the biphenyl group proved to be very detrimental to potency. The in
vivo properties of the dibutyl analog SC-51757 were found to be similar to SC-50560.

N-biphenylmethyl substituted imidazoles have been shown to be good angiotensin II receptor antagonists
and some analogs possess commercially interesting properties, e. g., DuP 7531 (ICso= 36 nM, pA,= 8.1)2. We
have reported3 that 1H-1,2,4-triazole angiotensin II receptor antagonists in which the biphenylmethyl group is
attached to the nitrogen at the 1-position and a butyl group is attached at the adjacent carbon at the 5-position are
potent, orally active compounds, e. g., SC-505604 (ICsp= 5.6 nM, pA,= 8.7). More recently, we reporteds the
effects of systematically substituting nitrogen for carbon at each position of both aromatic rings of the
biphenylmethyl moiety of SC-50560. We now wish to report the results of a study in which the N1-
biphenyimethyl group and the C5-butyl group were interchanged to give the isomeric “C-linked” 1H-1,24-triazole
analogs, e. g., SC-517576, to ascertain the pharmacological properties of such “C-linked” 1H-1,2,4-triazole
angiotensin II receptor antagonists 7-10. Metalation chemistry has also been developed which provided “C-linked”
analogs with substitution at the methylene that connects the triazole ring to the biphenyltetrazole.
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Synthesis:

The synthesis!! of “C-linked”-1H-1,2,4-triazole angiotensin II receptor antagonists began with
commercially available 4-bromophenylacetonitrile. A Pinner reaction gave the imidate hydrochloride which was
subsequently treated with NH3 at -78 °C to give the imidate ester 1 in 64 %. The hydrazides 2 (R2= H) were
either commercially available or were prepared from the appropriate methyl esters. Reaction of 2 (R2= H) with
butyraldehyde in CH,Cl; in the presence of MgSO;, followed by reduction with NaBH,4 in MeOH at 0 °C gave 2
(R2= C4Hy) in excellent yields except for 2 (Rj= CF,C3H7)12. Reaction of 1 with 2 in MeOH at reflux
conveniently gave the 4-bromobenzyl triazoles 3 (R= H) or 3a (R2= C4Hy), as shown in Scheme 1. Apparently
cyclization of the amidrazone initially formed between 1 and 2 to the corresponding 1H-1,2,4-triazole is sterically
sensitivel3, as reaction times were longer and yields were lower for N2-substituted hydrazides.
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The nitrogen anion of 3, generated by NaH in DMF, was reacted with either butyl jodide or butyl bromide
to give a mixture of regioisomers 3a and 3b, in the yields and ratios!4 shown in Scheme 2. This mixture (Rl=
C4Hy) was reacted with (N-methyl-N-tertbutylcarboxamido)phenylboronic acid (4)15 or 2-[(N2-triphenylmethyl)-
2H-tetrazol-5-yl]phenylboronic acid (5)15 to give a mixture of biphenyl isomers 6a/6b or 7a/7b, respectively,
which were subsequently separated by reverse-phase chromatography 16, as shown in Scheme 3. The 3a/3b
(R1= CF,C3H>) isomer mixture was separated prior to the aryl coupling procedure and 3a (R1=CH,CH,C¢Hs)

was synthesized directly from 2 (R2= C4Hy); thus, subsequent reaction with 5 gave exclusively 8a and 9a,

respectively,
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a. 1.4, Pd° Na,CO;, PhCH,/EtOH, A, 2. TFA, A, 3. NaNO,, Ac,0, AcOH, 0 °C, 4. KOH, A, 5. H,0%;

b. 5, Pd’, PhCH,/EtOH, A.
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A 1:1 mixture of 1,3-dibutyl-1H-1,2,4-triazole (10a) and 1,5-dibutyl-1H-1,2,4-triazole (10b) was
prepared in 82% by reacting the nitrogen anion of 3-butyl-1H-1,2,4-triazole (generated by NaH in DMF) with
butyl iodide at 0 °C. Treatment of a THF solution of this mixture at -78 °C with n-Bul.i conveniently provided 5-
lithio-1,3-dibutyl-1H-1,2,4-triazole, exclusively!?. This anion reacted with 4-CHOC gH4(2-CNCgHy) to give the
11a in 66% yield. The alcohol 11a was subsequently converted to the corresponding ketone 11b by a Swern
oxidation and to the monofluoro 11¢ with DAST in CH,Cl; at -78 °C. Reaction of 11b with SeF4 in
CF,CICFCl, at reflux provided the difluoro 11d. Nitriles 11b, 11¢, and 11d were not purified. Treatment of

11a, 11b, and 11d with Me3SnN3! in xylene at reflux followed by aqueous acid hydrolysis gave the

corresponding tetrazole analogs 12a, 12b, and 12d, respectively. Evidently, the monofluoro 12¢ readily

undergoes hydrolysis since only 12a was isolated from 11¢ after this two reaction sequence.

Scheme 4
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a. 1. n-BuLi, THF, -78 °C,2h,2. 4—CHOC6H4(2 CNCgH,) gave 11a in 66% yield; b. 1. Me;SnN,,

xylene, A, 2. H;0".
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Reaction of 7a (SC-51757) with triphenylmethy] chloride in CH,Cl, in the presence of NEt; gave the N2-
triphenylmethy! protected analog 13. A THF solution of 13 at -78 °C was reacted with n-BuLi for th; addition of
methyl iodide gave 14a which was subsequently deprotected with ACOH/H,0 (9:1) to give after reverse-phase
chromatography the monomethyl tetrazole analog 14b in 57% overall yield. Apparently the kinetic acidity of both
“C-linker” hydrogens is greater than any other hydrogens in the molecule, since a one pot sequential procedure in
which a THF solution of 13 at -78 °C was treated twice with n-BuLi followed by methyl iodide provided 15a
directly. Deprotection with AcOH/H,0 (9:1) and purification by reverse-phase chromatrography gave the
dimethyl tetrazole analog 15b in 71% overall yield.

Scheme 5
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a. 1. n-BuLi, THF, -78 °C, 1h, 2. CH,I; b. ACOH/H,0 (9:1).

Results and Discussion:

The in vitro properties of “C-linked” 1H-1,2,4-triazole angiotensin II receptor antagonists are shown in
Table 1!8. Comparing 6a with 6b and 7a with 7b, it is obvious that for good potency, the N-butyl group must
be adjacent to the C-biphenylmethyl group and not adjacent to the C-butyl group. When the N-butyl group is
adjacent to the C-butyl group, its spatial dispensation (relative to the biphenyl group) is such that it can not interact
favorably with the lipophilic pocket in the receptor which has been postulated to be adjacent to the biphenyl group
in the imidazole angiotensin II receptor antagonists, e. g., DuP 7531, an interaction which can be fully taken
advantage of by the SC-50560 analogs. As expected, the tetrazole analog 7a (SC-51757) is superior to the
corresponding carboxylic acid analog 6a by a factor of 15 fold (SC-50560 is 17 fold more potent than its
carboxylic analog). Table 1 also shows that substitution at the “C-linked” methylene is very detrimental to
potency. It is hypothesized that this loss in potency is most likely due to conformational restriction placed on the
biphenylmethyl group due to high energy steric interactions of the added functionality. Since fluorine is not much
larger than hydrogen!9, the large decrease in potency found for 12d (ICsp= 710 nM) relative to 7a (ICso= 16
nM) suggests that electronic effects may also play an important role.
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Table 1. In vitro properties of "C-Linked" 1H-1,2,4-Triazole Angiotensin II Receptor Antagonists.

Analog  ICg, (nM) pA, Analog  IC5, (nM) pPA,
6a 240 7.1 12a 1,800 6.6
6b 12,000 5.0 12b 32,000 *
7a 16 8.5 12d 710 *
/) 6,700 53 13b 140 *
8a 40 8.0 14b 29,000 *
9a 9.5 7.9 SC-50560 5.6 8.7

* not tested

Figure 120 shows the inhibition of the angiotensin II induced pressor response by 7a and SC-50560 in
rats at a dose of 3 mg/kg. Although the binding affinity for 7a (ICso= 16 nM) is about one third the binding
affinity of SC-50560 (ICsp= 5.6 nM), the two isomers appear to have nearly identical pharmacological profiles in
rats when administered intragastrically (i.g.).

Figure 1. SC-50560 vs. 7a, i.g.,
in the Rat AII Pressor Assay
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In summary, interchanging the N1-biphenylmethyl group and the C3-butyl group of the potent, orally
active 1H-1,2,4-triazole angiotensin II receptor antagonist SC-50560 provided the isomeric C5-biphenylmethy!
and Nl-butyl analog 7a (SC-51757). The in vitro properties of “C-linked” analogs 7a (ICso= 16 nM, pA,=
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8.5), 8a (ICs0o= 40 nM, pA,= 8.0), and 9a (ICs5p= 9.5 nM, pA,= 7.9) are all somewhat less than those reported3
for the corresponding N1-biphenylmethyl series SC-50560 (ICs0= 5.6 nM, pA,= 8.7), SC-51180 (IC50= 4.9
nM, pA,=7.9), and SC-51537 (ICs5¢= 3.2 nM, pA,= 9.7), respectively. However, the in vivo properties in rats

of the two isomeric dibutyl-1H-1,2,4-triazole angiotensin II receptor antagonists SC-50560 and SC-51757 are

nearly identical. Substitution at the methylene which connects the 1H-1,2,4-triazole ring to the biphenyltetrazole
moiety of “C-linked” analog SC-51757 was found to be very detrimental to potency. All “C-linked” analogs were

found to be surmountable angiotensin II antagonists.
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