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e-Nitrophenyl group of nifcdipine has been replaced with 2-
atkylthio- [-phenylmethyl-S-imidazolyl substituent. Starling, from
dihydroxyacetone  and  phenylmethylomine  hyvdrochloride,  2-
alkyihic-1-phenylmethyl-3-formylimidazole 3 1s first synthesized
and subsequently used in synihesizing sywnmetrica! (Sa-1) and
asymmetneal (6a,b) dihydropyridines.

The influx of exuacellular Ca™ through L-type
potential dependent calcium channels is responsible
for regulation of many physiological functions,
including smooth and cardiac muscle contractions'.
The discovery that 1.4-dihydropyridine class of
calcium channel antagonists inhibits this Ca™ influx,
represented a major therapeuatic advance in o the
treatment of cardiovascular diseases™. The dihydro-
pyridine class of compounds, of which nifedipine is
the prototype, has been the subject of many suructure
activity relationship studies™. Second  generation
analogues of nifedipine with superior bioavailability,
longer duration of action and amenable to once a day
dosage regimen are being actively investigated™ °.
Changes i the substitution pattern at C-3, C-4 and
C-5 positions of nifedipine alter activity and tissuc
selectivity”, In this note we report the synthesis of
nifedipine analogues in which the 4-position of
nifedipine has been substituted by 2-alkylthio-1-
phenylmethyl-S-imidazolyl uccording to Scheme L
S-Hydroxymethyl-2-phenylmethylimidazoline-2

(3f)-thione 1 was synthesized from 1,3-dihydroxy-
acetone’. Reaction of 1 with alkyl halides gave
corresponding  substituted  alkylthioimidazoles” 2.
Oxidation of 2 with mangancse dioxide in chloroform
afforded  2-alkylthio-5-formyl-2-phenvlimethylimid-
azoles” 3. Symmetrical dinydropyridines da-f were

. . . 10 -
synthesized by classical Hantzeh condensation ' in

which the aldchyde 3 was reacted  with  alkyl
acetoacetate and ammonium hydroxide in methanol.
The asymmetrical  dihydropyridines  6a-b  were
synthesized i two steps by a modificd Mceyer
procedure’. In the first step aldehyde 3 was
condensed with methyl acetoacetate 10 afford the
intermediate 5, In the second step 5 was reacted with
ethyl aceloacetate and ammonium  hyvdroxide in
methanol to get title compounds 6a-b.

Experimental Section

Melting points were determined on a Capillary
Gallenkamp apparatus and are uncorrected.

"H NMR spectra were recorded on a Bruker AC-80
spectrometer and IR spectra on a FT-IR Perkin-Elmer
Paragon 1000 spectrophotometer.

S-Hydroxymethyl-1-phenylmethylimidazoline-
2(3H)-thione 1. A suspension of dibydroxyacetone
(0.4g¢, 70mmoles), potassium thiocyanate (10.35¢,
15mmoles) and benzvlamine hydrochloride {14.35g,
[0Ommolesy in glacial accuc acid (SmL) and 1-
butanol (30ml.) was stirred for 70 hr. After adding
water ([OmL). the resulting mixture was filtered. The
precipitate was washed with water (30mL) und diethyl
cther (30mL), respectively to get 1, vield 89% (9.2 g).
mp 217-19°C; IR (KBry: 3112cm™ (OH); 'IT NMR
(DMSO-d,): & 11.8(bs, IH, NH), 7.01(m, 5H, Ar-H),
0.59(s, LH, C;-H Imidazole), 5.006(s, 3H, CH;N, OH),
3.910(s. 2H, CH;O).

S-Hydroxymethyl-2-methyvlthio-1-phenylmethyl-
imidazole 2a. To a stirred suspension of 1 (3¢,
22,72 mmoles) in methanol (327 mlL) was added so-
dium hydroxide (1N, 23.5 mL) at room (cmperature.
The resulting mixture was stirred for [Omin uniil a
clear pale yellow solution was obtained. Todomethane
(1.5 mL, 23.9numoles) was then added dropwise while
stirring the solution and stirring continued overnight.
Afler concentrating the solvent at reduced pressure,
water (164 mbL) was added 1o the residue and ex-
tracted with chloroform (65mlx3). The chloroform
was evaporated to give 2a, yield 75% (4 g); mp 103-
05°C (cthyl acetate): IR (KBr): 3200cm ' (O, 'H
NMR {(CDCly): & 7.38-6.99(m, OH., Ar-H. C;-H
imidazole), 3.28(s, 2H, CH,N), 4.45(s. 2H, CH,;0),
3.5(s, 1L, OIT), 2.5¢s, 3H, CH;S).
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Scheme [

2-Lthylthio-5-hydroxymethyl-1-phenylmethyli-
midazole 2b. It was prepared similarly as 2a. yield
78 T mp 104-06°C(ethy] acctate); IR (KBr): 3200cm’
Y(OH): 'H NMR (CD;0D): § 7.63-7.07(m, 6H. Ar-H,
1 -H mmdazole), 5.38(s, 2H. CH,N), 4.63(s. 2H,
CH,(), 3.07(q, 2H, Ci,S, J = 8.0Hz), 1.391. 3H.
CH., J =8.012).
5-Hydroxymethyl-1-phenylmethyl-2-phenylme-
thylthioimidazole 2c. It was prepared similarly as
2a, yield 83%; mp 108-10°C{cthyl acetate): IR (KBr):
3204cm (OHY, 'H NMR (CDCL): & 7.4-6.81(m,
1TH. Ar-H, C; -H imidazole), 5(s, 2, CH,N), 4.83(S,
211, CH;O), 4.12(s, 211, CH,S).
2-Methylthio-5-formyl-1-phenylmethylimidazole
3a. A slirring suspension of 2a(lg, 4.27mmoles} and

manganese dioxide (2.4¢, 27.6mmoles) in chloroform
(15mL} was refluxed overnight, The reaction mixture
was cooled to room temperature and filtered on dia-
tomaceous cartl. The chloroform was evaporated at
reduced pressure to give 3a, vield 80% (0.8g); mp 87-
89°C (ethyl acctate); IR (KBr): 1661em’ (C=0): '
NMR (CDCl): & 9.6(s. 1H, CHO), 7.76(s, 1H, €, -H
imidazoled, 7.46-7.04(m. 3H, Ar-H), 549(s, 2H.
CH:N), 2.68(s, 3H, CI14S).
2-Ethylthio-5-formyl-1-phenylmethylimidazole
3b. It was prepared similarly as 3a, yield 80%: mp
44-45°C; IR (KBr): 1661em™(C=0); 'TINMR (CDCl5);
8 9.6(s, TH, CHOY, 7.78(s. 1H, Cy-H imidazole), 7.46-
7040m, SH, Ar-H), 5.49(s, 2H. CH)N), 3.27(q, 2H,

CH;S, J = 8Hz), 1.39(t, 3H, CH;, J = 8Hz7).
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2-{Phenylmethylthio)-5-formyl-1-(phenylmethyl)-
imidazole 3c. It was prepared similarly as 3a, yield
86.4%: mp 66-68°C; IR (KBr): 1668cm'(C=0); 'H
NMR (CDCY): & 9.5(s, LH, CHO), 7.73(s, I1H, C, -H
imdazole), 7.32-6.97(m, 10H. Ar-H), 5.36(s, 2H,
CH;N), 4.42(s, 2H, CH,S).

Dimethyl 1, 4-dihyvdro-2, 6-dimethyl-4- (1-
phenylmethyl-2-methylthio-5-imidazolyl) pyridine-
3,5- dicarboxylate 4a. A solution of ammonium hy-
droxide (25%, 0.41mL) was added 1o a stirring solu-
tion of compound 3a (.3g, 1.26mmoles) and methyl
acetoacetate (0.29g. 2.54mmoles) in methanol (SmL).
The mixture was protected from light and refluxed
overnight,. The methanol was evaporated at reduced
pressure 1o give 4a, yield 30% (0.164g); mp 205-07°C
(cthyl acetate); IR (KBr): 1694em ' (C=0); 'H NMR
(CDCl): & 7.21-6.910m, 6H, Ar-H, C; -H imidazole),
0.64(bs, TH, NH), 5.35(s, 2H, CILN), 5(1II, C; -I1
dihydropyridine), 3.39(s, 6H, CH;0), 2.36(s, 3IL
Cl1.5), 2.2(s, 6H. CH:).

Dicthyl 1, 4d-dihydro-2, 6-dimethyl-4- (I-
phenylmethyl-2-methylthio-5-imidazoly!l) pyridine-
3,5- dicarboxylate 4b. Prepared similarly as d4a,
yield 34%%; mp 198-201°C (cthyl acetate); IR (KBr):
1694cm (C=0); 'H NMR(CDCly): § 7.4 6.6 (m. 7H,
Ar-H. C; -H 1mdazele, NH), 5.35(s, 211, CILN),
S5A5CHIL - ¢y - dihydropyridine),  4.3-3.7(q.
HILCHL0, J=7.2Hz), 2.33(s, 6H, CH,S), 2.17(s, 6H,
CIL), 1.1 o}, CHs, J=7.2H7).

Dimethyl 1, 4-dihydro-2, 6-dimethyl-4- (I-
phenylmethyl-2-cthylthio-S-imidazolyl) pyridine-3,
5- dicarboxylate de¢. Prepared similarly as da, yield
569 mp 157-38"C (cthyl acetate); IR (KBr): 1699em’
(C=0y 'H NMR(CDCl:): § 7.5 -6.6 (m, 7H, Ar-H,
C, -H imidazole, NID), 5.4(s. 21, CH,N), 3.04(1H, C,
-H dihydropyndine), 3.4(s, 6H. CH,0), 2.93(q, 2H.
CHaS. /=720y, 2.25(s, 6H, CH4), 1.22(1, 3H, CH;,
J=7.2H2).

Diethyl 1, 4-dihydro-2, 6-dimethyvl-4- (1-
phenylmethyl-2-cthylthio-5-imidazolyl)  pyridine-
3,5- dicarhoxylate 4d. Prepared similarly as da, yield
33%:.mp 158-60"C (ethy! acetate): IR (KBr): [695¢cm
HC=0); 'TI NMR(CDClL): 8 7.4 -6.6 (m, 7H, Ar-I1,
Cy -H imidazole, NID, 5.94(s, 211, CH.N). 5.1(s, TH,
C; -H dihydropyridine), 4.15-3.74(m, 4H, CH,0),
2.84(q. 2H, CH,S, J=8I17), 2.2 (s. 6H, CHy;), 1.33-1.0
(m, 91, CH;).

Dimethyl 1, 4-dihydro-2, 6-dimethyl-4- (1-phenyl-
methyl-2-phenylmethylthio-S-imidazolyl) pyridine-
3,5- dicarboxylate de. Prepared similarly as da, vield
78%; mp 200-03" C (ethyl acctatc); IR (KBr):
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1684em™(C=0); 'H NMR(CDCly): § 7.6 -6.6 (m,
12H, Ar-H, Cy-IT imidazole, NH), 5.14(s, 2H, CH,N},
5.03(s, IH, C; -H dihydropyridine), 3.90(s, 2H,
CH,S), 3.41(s, 6H, CH;O), 2.24(s, 611. CH3).

Diethyl 1, 4-dihydro-2, 6-dimethyl-d4-(1-phenyl-
methyl-2-phenylmethylthio-3-imidazolyly pyridine-
3,5- dicarhoxylate 4f, Prepared similarly as 4a, vield
S0%:mp  178-80°C  {ethyl acelate); IR (KBr):
1684 e (C=0): 'H NMR(CDCly): § 7.15 6.2 (m.
[2H. Ar-H. C; -H imidarzole, NH), 5.17(s, 2H, CH-,N),
5.05(s, TH, C, -H dihwdropyridine), 4.25-3.75(m, 0l1,
CH.S, CHxO), 2.16 (s, 6H, CH;), 1.13(t, 6H, CH;.
J=7.7THz).

Methyl 2-(1-phenylmethyl-Z-methylthio-5-imid-
azolyl) methylene-3-oxo-butanoate 5a. A sclution
of 3a (0.232g. Immole). methyl acetoucetate
(0.116g. lnunole), glacial acctic acid (0.1mL),
piperidine {(+.04mL) and dry benzene (20mL) was
refluxed for 2hr, during which the resultant water
was removed via a Dean-Stark trap. The benzene
was removed to give § as crude oil, yield 61%
(0.2 o), IR (KBr): 1700cm ™.

Mcthyl 2-(1-pheaylmethyl-2-cthylthio-5-tmidazolyi)
methylene-3-oxo-butanoate Sh was prepared similacly
as 5a, yield 58%, IR (KBr): 1700cm™.

I-Methyl, 5-ethyl 1,4-dihydro-2, 6-dimethyl-4-
(I-phenylmethyl-2-methylthio-S-imidazolyl)  pyri-
dine-3, 5- dicarboxylate 6a. To a stirring solution of
Sa (0.23g, lmmole) in methanol (3mL), ammonium
hydroxide (25%. 0.19ml.) and ethyl acctoacctate
(0.13g, Immole) were added, The solution was pro-
tected from light and refluxed overnight. After cool-
ing. methanol was removed and the residue was puri-
fied by TLC (chlerofuorm: ethanol; 97:3) w give 6a.
yield 43% (0.19g); mp 188-89°C (cthyl acelate); IR
(KBr): 1693cm (C=0): 'TT NMR(CDClL): § 7.4 -6.6
(m. 7H, Ar-H, C; -H imidazole, NH), 5.34(s, 2H,
CH,N), 5.07(s, 'H, C; -H dihydropyridine), 3.95(q.
2H, CHLO, J=7.2Hz), 3.34(s, 311, CI1LO), 2.34(s, 3H,
CHsSy, 2.17(s, 6, CHy). 1.22-0.85(t, 3H, CH;
J=7.2Hz).

3-Methyl, S-ethyl I4-dihydro-2, 6-dimethyl-4-
(I-phenylmethyl-2-cthylthio-5-imidazolyl)-3,5-
pyridinedicarboxylate 6b. Prepared from 35b simi-
larly as Ga, vield 44%: mp 188-89°C (cihy] acctale);
IR (KBr): 1695cm™(C=0); 'H NMR(CDCly): 8§ 7.4 -
6.6 (m, 7H, Ar-H, C, -H imidazole, N1, 5.37(s, 2H,
CH:N), 5.05¢s. 1, C; -1 dibydropyridine), 4(q, 211,
CH,0, J=7.2Hz). 2.35(s, 3H. CIL0), 2.71(q, 2H,
CILLS, J=8Ilz), 2.20(s, 61, CIl; dihydropyridine),
1.51 -0.84(m. 6H. CH,).
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