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Almost no vasoselectivity was exhibited by the first cardiovascular preparations of the 
1,4-dihydropyridine series. Alterations in their structure resulted in the synthesis of cal- 
cium channel blockers such as intrendipine [I], nimodipine [2], and nicardipine [3] which 
primarily act upon peripheral vessels. Recent searches for compounds exhibiting pronounced 
selectivity resulted in the synthesis of 1,4-dihydropyridines which contain halide methyl 
groups in position 2 [4-7]. Some of these compounds exhibit a high degree of selectivity 
[6] or more extended activity [7]. There are data that show that halide derivatives of in- 
trendipine exhibit less negative inotropic action, although in some cases their vasodilatory 
action is even greater than in nitrendipine [8]. 

In our search for new cardiovascular agents with greater selective action we synthesized 
a number of foridone derivatives [9] in which one or two hydrogen atoms of the 2,6-methyl 
groups have been replaced by bromine. Bromination was accomplished by the use of N-bromo- 
succinimide in MeOH at room temperature by method [10]. Mono-, di- and tetrabromo derivatives 
of foridone (II) were obtained dependent upon the ratio of reagents (see Table I). 
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The synthesized compounds II are light-colored crystalline substances. Their structure 
was verified by IR-, UV-, and NMR-spectra. The physicochemical properties of some compounds 
have been described earlier [Ii] 

TABLE i. Effect of Compounds II and III on 
Hemodynamic Parameters in Experiments on An- 
esthetized Cats 

Dose, IHear t  Arter-C 
. Img/kg I l pres- pur~) ~~176 I ra~e'i ial IPres- 

d P / d l m a  x 

Ila O,Ol --20 + l  --25 --I,4 
[ ,0 --38 0 --34 --8 

l i b  0,01 --5 --26 --34 --34 
0,I --37 --33 --55 --46 

I I c  0,01 +6  +13 - - I 0  +14 
0,1 + I 0  --16 --25 --25 

l i d  O,Ol 0 0 . . . . .  5 - - 3  
1,0 - - I , 0  8 --21 - -25  

lie 0,01 + 1 5  4--6 + 3 4  +28 
l,O + 1 3  + 1 5  0 + 3 5  

llf 0,01 0 +2,3 --5 --7 
1,0 0 --2,9 --36 --7 

llg 0,01 --3 0 +5  +20 
1,0 O O 0 --lO 

Ill 0,01 --53,4 0 --54,8 0 
O,l --38,1 0 --18,3 0 
1,0 ---56,0 0 --64,0 0 

For idone O,OOl --17 --26 +21 --7 

Carotid 
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--i,9 
--15 
--21 
--~7 
+15 
--6 
--2 

--II 
+28 
+73 
--20 
--6 
+II 
+3 

--29,4 
+28,6 
--19.0 
+ 3 3  
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When the tetrabromo derivative lla is chlorinated by N-chiorosuccinimide (NCS), the re- 
sult, regardless of the quantity of NSC (2-8 moles), is the product emanating from the addi- 
tion of chlorine to the double bond of the 1,4-dihydropyridine ring (III) (pl = Me; R 2 = 
R a = Br 2) which constitutes 3,4-dihydropyridine. The UV-spectrum of II! lacks a long wave 
absorption maximum which is characteristic of the 1,4-dihydropyridines. The IR-spectrum of 
compound I!I lacks NH group absorption. The splitting of OCH~ group proton signals in the 
PMR spectrum also are indicative of the molecule's asymmetry. 

The pharmacological investigation of these compounds was made by comparing them to 

the antihypertensive and coronary dilator preparation foridone [9]. 

The experimental data demonstrate that all of the synthesized substances except com- 
pound ilbareessentiallyvoid of any hypotensive effect. For example, compound lla, in which 
four hydrogen atoms in the 2,6-methyl groups were replaced by bromine, did not alter systemic 
arterial pressure (AP) even at a dose of ulmg/kg, whereas foridone lowers AP by 26% at doses 
as low as 0.001 mg/kg. The compound lib in which only one hydrogen atom was replaced by 
bromine, lowers AP by 26% and 33% at doses of 0.01 and 0.1 mg/kg respectively. Compound llb 
is further marked by the fact it lowers pressure (P) in the left ventricle to a greater ex- 
tent than do the other examined substances, and decreases dP/dtma X which is indicative of 

its negative inotropic action. In addition, this compound significantly lowers (by 47% at 
a dose of 0.i mg/kg) blood flow in the carotid artery. In addition, compounds lla and lib 
induce bradycardia. Compounds lid and lli, containing an N-methyl group, have almost no effect 
on heart rate (HR) and to a lesser extent exhibit a negative inotropic effect. Compound lid 
essentially is the same as lla with respect to effects on the carotid arteries. Qualitative 

changes were observed in the N-methyl analog of lib. Compound lie induces a rise in HRand 
AP as well as a significant increase in dP/dtma x. As in the case of foridone, this compound 

clearly increases carotid blood flow. Compound lie'increases left ventricle pressure by 34% 
at a dose of 0.01 mg/kg, but this effect was no longer observed when the dose was raised 
to i mg/kg. 

The properties of 3,4-dihydropyridine Iii were practically the same as those of lla. 
Compound III likewise does not exhibit hypotensive activity. It lowers left ventricle pres- 
sure to a somewhat greater degree and does not alter dP/dtma x. 

Therefore, the characteristics that have been described for the halide derivatives of 
intrendipine [8] have not been established for 2,6-bromo derivatives of foridone and its an- 
alogs. The introduction of bromine does not increase the vasoselectivity of foridone and 
its analogs, but does induce a decrease in the hypotensive effect. This may also be accom- 
panied by a pronounced negative inotropic action and an adverse effect on cerebral circula- 
tion. N-Methylation of the synthesized bromo derivatives can result not only in the disap- 
pearance of negative chromotropic properties, but also in the appearance of other qualitative 
property changes such as a cardiotonic effect. The latter might be associated with the 
alteration of calcium ion passage through the potential-dependent sarcolemma channels of 
cardiomyocytes, i.e., the appearance of a certain agonist activity. Another possibility is 
the inhibiting effect that compound lie has on phosphodiesterase of cyclic AMP which is pecu- 
liar to many cardiotonic agents [12]. The same type of action is also observed in several 
!,4-dihydropyridines such as nicardipine [13] as well as foridone [14]. A future study will 
deal with the mechanism underlying the action of this series of compounds, particularly that 
of compound lie. The synthesis of 1,4-dihydropyridines in this connection might also lead 
to the identification of new, more powerful cardiotonics and cerebral arterial dilators. 

EXPERIMENTAL (CHEMICAL) 

IR spectra were recorded on a Perkin--Elmer (England) instrument in the form of a sus- 
pension in nyol. l~ spectra were measured on a Specord UV-VIS (Germany) instrument in eth- 
anol (5"I0 -s mole). PMR spectra were recorded on a WH 90/DS (Germany) instrument (90 MHz) 
in a CDCI 3 solution. Tetramethylsilane was the standard. Reaction progress and purity were 
controlled by TLC on Silufol UV-254 plates in a CHCl3--hexane-- ethylacetate (1:3:1) system. 

The found values for the element analyses corresponded to the calculated ones. 

2-Br~m~methy~-3,5-dimeth~x~carb~n[~-4-(2~-dif~u~r~meth~Xyphen~)-5-methy~-~,4-dih~dr~- 
pyridine (lib). A 3.56 g (0.02 mole) portion of NBS at 0~ was added to a solution of 7.34 g 
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(0.02mole) of compound I(R=H; RI=Me) in 160 ml of MeOH, and stirred for 15 min. After 
the addition of 40 ml of water, the resultant precipitate was crystallizedfrom 50% aq. eth- 
anol to produce light-yellow crystals, compound IIb. Yield was 4.6 g (52%). mp I14-I16~ 
Rf 0.44. UV spectrum Ima x (log ~): 243 (4.17), 366 nm (3.72). IR spectrum, Imax, cm-l: 

1625, 1650, 1694, 3105, 3330. PMR spectrum, 6, ppm: 2.32 (3H, s, 6-CH~), 3.54 (3H, s, OCHs), 
3.60 (3H, s, OCH3), 4.53 and 4780 (2H, q, CH2Br), 5.28 (IH, s, 4-H), 6.11 (IH, s, NH), 6.45 

(IH, t, CHF2); 6.9-7.4 (4H, m, ArH). 

2,6-Dibr~m~methy~-3~5-di(is~r~p~xy~arb~n~-4-(2~-dif~u~r~meth~x~Phen7~)-~4-~ih[dr~- ' 
pyridine (II$). A 3.56 g (0.02 mole) portion of NBS was added to a solution of 4.23 g (0.01 
mole) of compound I (R=H; Rl=i-Pr) in i00 ml of MeOH, and stirred for 15 min at room 

temperature. The precipitate was crystallized from 50% aq. ethanol. The resultant product 
was light-yellow crystals. Compound IIg. Yield was 2.8 g (74%) mp 90-91 ~ Rf 0.52. UV 

spectrum, Ima x (log ~): 251 (4.13), 372 nm (3.67). IR spectrum, Vmax, cm-l 1647, 1673, 3280 

cm. PMR spectrum, 6, ppm: 1.17 (12H, m, CH3) , 4.49 and 4.91 (4H, q, CH2Br), 4.96 (2H, q, 
CH), 5.24 (IH, s, 4-H), 6.51 (IH, t, CHF2), 6.52 (IH, s, NH), 6.9-7.4 (4H, m, ArH). 

2~6-Bis(dibr~m~methy~)-3~5-dimeth~xycarb~n[~-3-ch~r~-4-(2~-dif~u~r~meth~xypheny~)- 
3,4-dihydropyridine (III). A 2.67 g (0.02 mole) of NCS was added to a solution of 3.42 
(0.005 mole) of compound IIa in 200 ml of ethanol, The mixture was stirred for 1 h at room 
temperature, then boiled for 15 min after which 100 ml of water was added. The resultant 
precipitate was crystallized from a i:i MeOH-water mixture to yield i.i g (30.5%) of III. 
mp 139-142~ Rf 0.80. UV spectrum, imax (log E): 269 (4.06). IR spectrum, Vmax, cm-l: 
1710, 1751. PMR spectrum, 6, ppm: 3.62 (3H, s, OCH3), 3.65 (3H, s, OCH~), 5.12 (IH, s, 4-H), 
6.48 (IH, t, CHF~), 6.68 (IH, s, CH), 7.4-7.0 (4H, m, ArH), 7.75 (IH, s, CH). 

EXPERIMENTAL (PHARMACOLOGICAL) 

These compounds were tested pharmacologically in experiments on chloral-anesthetized 
(90 mg/kg) cats of both sexes weighing 2.5-3.0 kg. Systematic arterial pressure was recorded 
in the femoral artery with a MPU-0.5 (Nikon Kohden, Japan) electromanometer. A catheter was 
introduced into the left ventricle of the heart to determine left ventricular pressure, 
dP/dtma x and heart rate. Carotid arterial blood flow was measured with an electromagnetic 
fluometer (MFV-1200, NikonKohden). All data were recorded with the use of a RM 6000 poly- 
graph (Nikon Kohden). 

The tested substances were dissolved in a 50% solution of dimethylacetamide and ad- 
ministered iv. 
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