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elemental compositions and were confirmed by nmr
spectra.?

It the nmr spectra of the 4-(4-pyridyl)pyrimidine
bases 3a-d. the pyridyl protons appear as two doublets
at 7 1.98-2.05 and 1.22-1.40. Upon quaternization
of 3a—c, these signals shift to new values of = 1.23-1.43
and 0.84-1.04. These changes, a downfield displace-
ment of both doublets, as well as a smaller separation
between chemical shifts, were found to be diagnostic
of pyridine quaternization in our earlier study of pyra-
zolylpyridinium salts.!  The newly introduced quater-
nary methyl groups of 2a-c¢ appear at = 5.29-5.50. The
salt 3e fails to display this methyl signal, and instead
exhibits a singlet at r 7.48, consistent with the SCH;
formulation.*

The compounds 2a-¢ were tested® for hypoglycemic
activity in normal mice or chicks. Test compounds
were administered orally ax saline solutions or carboxy-
methyleellulose suspensions; controls received an equal

volume of vehicle. Blood‘glucose levels, determined

by the method of Hoffman® as adapted for the Techni-
con Auto-Analyzer 2-5 hr after dosing, were not sig-
nificantly different from controls.

Experimental Section’

4-Methyl-6-(4-pyridyl)pyrimidine (3a).—A solution of 23 g
(0.14 mole) of acetoacetylpyridine? and 100 ml of formamide was
heated under reflux for 3 hr, dilitted with 500 ml of H;O, and ex-
trated (CHCl3). The CHCI; solution was dried (MgSO,) and
couceutrated to a brown oil, which wax chromatographed on
300 g of silica gel. Eluted with CHCl-MeOH (99:1) was a
pale yellow solid. Recrystallization (cyclohexane) gave 1.7 g
(790) of erystals, mp 82-83°, which was sublimed at 150° (0.01
mm) to provide pale vellow ¢rystals, mp 82-83°.  dAnal. (Cy-
1H,N3), C, H, N.

2-Hydroxy-4-methyl-6-(4-pyridyl)pyrimidine (3b).—A piix-
ture of 4.9 g (0.03 mole) of 4-acetoacetylpyridine,? 3.0 g (0.05
mole) of urea, 10 ml of HCI, and 50 nil of EtOH wax heated under
refluxfor 16 hr.  The solution was couceutrated to a small volume
under reduced pressure, aud the residue was neutralized with
NHOH. The solid which separated was recrystallized (MeOH)
to provide 1.5 g (2797) of colorless crystals, mp 284-286° dec.
Anal. (CoHoN;0) C, N; 12 caled, 4.81; found, 5.58.

2-Amino-4-methyl-6-(4-pyridyl)pyrimidine (3¢) was prepared
by the méthod of Budesinsky and Musil 3 tansolid, mp 182-184°
(lit.8 mp 181-182°).

2-Mercapto-4-methyl-6-(4-pyridyl)pyrimidine (3d) was pre-
pared by the method of Longo and Muguaioni;? tan crystals
(from DMF), mp 293-295° dec. Anal. (C,H(N;S) C, H, N.

1-Methyl-4-(4-methyl-6-pyrimidiny])pyridinium Chloride (2a).
—A mixture of 1.7 g (0.01 mole) of 3a and 5 ml of MeCl was
heated at 130° in a bomb for 18 hr. The excess MeCl was al-

(3) kixtensivestudies [A. R. Katritzky and J. M. Lagowski, Advan. Hetero-
eyelic Chem., 1, 339 (1963)] have shown that 2-hyvdroxy~ 2-amino-, and
2.mercaptopyrimidines exist preferentially as the keto, amino., and thione
tautomers. The spectral data on compounds 2b,¢ and 8b=d do not permit
unequivocal assignment of tautomeric structures,

(4) Thicanisole exhibits = 7.53 (3, SCHs) (N. 8. Bhaceca, ef al., "Nmr Spec-
tra Catalog,' Varian Associates, Palo Alto. Calif., 1963, Spectrum No. 490).

(5) Testing data were supplied by Drs. D. A. Blickens, 8. J. Riggi, and
12. . Tocus of the Metabolic Chemotherapy Department of these labora~
tories.

(6) W.S. Hoffman, J. Biol. Ckem., 120, 5} (1937).

(7) Melting points were determined in a Hershberg apparatus and are
uncorrected. Microanalyses were performed by Mr. L. M. Brancone and
staff. Where analyses are indicated only by symbols of the elements,
analvtical results obtained for those elements were within £0.4% of the
theoretical values. Nmr spectra were obtained on a Varian A-60 spec-
trometer with TMS or 3-(trimethylsilyl)- I~propanesulfonic acid sodium salt
as an internal standard by Mr. W, Fulmor and staff and were as expected.

(8) 7. Budesinsky and V. Musil, Collect. Czech. Chem. Commun., 26, 2865
(1u61).

) I, Longo and M. Mugnaioni, Boll. Chim. Farm., 100, 430 (19611,
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lowed to evaporate, and the black residue wax diszalved in MeO1t
and treated with charcoal.  Addition of ether to the solutiau
gave 2.0 g (90°%) of tau =olid, vip 252° dec.  Recry=tallization
(i-PrOH) provided ¢olorless needles, vip 265° dec.  Anal. (C-
H.CIN;) HCL, N; C: caled, 59.6; fouud, 59.0.
1-Methyl-4-(2-hydroxy-4-methyl-6-pyrimidinyl)pyridinium

chloride (2b) wax prepared in 287, yield from 3b and Me('l
by the method deseribed for the sypthesis of 2a.  Recrystalliza-
tion (MeOH) provided tan crystals, mp 247-248° dec.  Anal.
(CullCIN;O-0.511.05 C, 1, Cl, N.

1-Methyl-4-(2-amino-4-methyl-6-pyrimidinyl )pyridinium lo-
dide (2c¢).-- A =olutiou of 1.86 g (0.01 viole) of 3¢, 7.1 g (0.05
mole) of Mel, aud 25 vl of MeOll was heated under reflux for
3 hre aud cooled.  An orange solid, 3 g (91), mp 279-280° dec,
separated and was recrystallized (15tOH ) to provide orange crys-
tals, mp 276-277° dec.  Anal. (C\H,INY C, 11, 1, N.

4-Methyl-2-methylthie-6-(4-pyridy|)pyrimidine hydrechloride
(3e) was prepared in 88% yield from 3d and MeCl by the method
dexeribed for the syuthesis of 2a.  Recrystallization (EtOH)
provided colorless crystaly, mp 261-262° dec. Anal. (-
H,«CINS-05H.00 C, U, Gl N, R
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The high antitrichomonal activity of derivatives of
1-substituted 2-methvl-3-nitroimidazole®?® on the one
hand, and the local anesthetic* and g-adrenergic ve-
ceptor blocking action®® of derivatives of l-amino-2-
hvdroxy-3-phenoxypropane on the other hand, sug-
gested the preparation of the title compounds. The
low toxicity of 1-(2-hydroxyethyl)-2-methyl-3-nitro-
imidazole?* and the high antitrichomonal activity of
the compounds containing an ether linkage? in position
1 of the imidazole moiety suggested” that the compounds
of group I might have both of the desired properties.
In view of the observed® and clinically confirmed? effec-
tiveness of 1-(2-hydroxyethyl)-2-methyl-5-nitroimida-
zole in the treatment of alcoholism, compounds of group
I are of further interest.

In addition to the sereening data for analgetic and
i witro antitrichomonal activity listed in Table I,
preliminary evaluation of the compounds of types 11
and IIT has revealed that they have some spasmolytic
and musele relaxant activity: some synergistie effeets
in these compounds were noted.

(1) Correspondence shouvld be addressed to this author.

{2) C. Cosar, C. Crisan, R. Horclois, R. M. Jacol, J. Robert, &, ‘Tchelii-
cheff, and R. Vaupre, Arzneimittel- Forsch., 16, 23 (1966).

(3) K. Butler, H. 1.. Howes, J. E. Lynech, and D. K. Pirie, JJ. Med. Chem.,
10, 891 (1967).

(4) A, Morales~sAnguilera and W. Vaugham, Brit. J. Pharmacol., 24, 319
(1965).

{(2) J. W. Black, A. I. Crowther, R. G. Shanks, L. 1. Smith, and A, €.
Dornhorst, Lancet, 1, 1080 (1964).

{6) H. Brunner, P. R. Hedwall, and M. Meier, Arzneimittel-Forsch., 18,
164 (1968).

(7) F. Kajfez, V. Sunji¢, 1. Kolbal, T. Fajdiga, and M. Qklobdzija, J.
Med. Chem., 11, 167 (1968).

(87 1. A. T. Taylor, Bull. Las Angeles Neurol. Soc., 29, 158 (1061,

4) . Sogliani, Winerra Med., 33, 1510 (1967).
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TaBLE I
Yield,® Recrystn Analgetic Antitrichomonal in vitro act.:
No. Group X Mp, °C % solvent? Formula® act. g/mt X 1073¢9
1 I H 132-133 44 .5 A ClaH15N304 1:250
2 O—CHa 141-142 36.2 B CHHnNan 1:300
3 m~CH, 105-106 38.0 A CHizN;04
4 p-CH; 104-103 31.0 A CuHuN;0;4
35 0-Cl 137-138 29.0 B Ci3H14CIN;04 1:300
6 p—Cl 157-158 23.0 B ClaH14ClN304
7 O—OCHa 114-115 41.0 A CHHnNaO;: 1:80
8 p-OCHa 107.5-108.5 43.0 A CHHnNaOJ
9 II H 161-162 56.8 A CisHisN30,4 +
10 O—CHa 167-168.5 58.0 A CmHnNand +
11 m-CHj 159-160 46.0 A CisHuN;Oy2
12 p-CH, 158-159 44.2 A CiaH17N30,
13 O—Cl 205-206 4:0 7 C CmHmClNaOg -+
14 p-Cl 173—174 38.0 C ClaH14CIN304
15 0-OCHj; 155-156 47 .0 A Ci1HsN;30; +
16 p-OCH; 129-131 31.0 A C1sH17N:0;
17 IIT H 99-100 78.0 A CiHisN:O,
18 p-CH; 113-114 68.0 D C14H;sN,0,
19 p—Cl 138-140 66.5 D CmHmClNgOz
20 0-OCH; 108-109 82.0 D C1aHisN:0,

e Yields are given for the recrystallized products.
(2:1).

N, H: caled, 5.89; found, 5.44. ¢ Anal.

* A = EtOH-H,0 (1:1), B = EtOH, C = n-BuOH, D = cyclohexane-EtOH
¢ Analytical results obtained for C, H, and N were within #0.4¢ of the theoretical values unless listed otherwise.
H, N; C: caled, 57.72; found, 57.29.
sen and A, Jageneau, J. Pharm. Pharmacol., 9, 381 (1957), at doses of 30 mg/kg.
+ means effect prolonging response time of animal 509 above that of standard; =, 109 above that of standard.

4 Anal. C,
/ Measured by the hot plate method of P. A. J. Jans-
Data in reference to codeine phosphate as a standard;
¢ Compared with

metronidazole, 1:100 g/ml X 1073; ¢f. F. Kajfez, V. Sunji¢, . Kolbah, T. Fajdiga, and M. Oklobdzija, J. Med. Chem., 11, 167 (1968).
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All compounds were prepared by the interaction of
the appropriate imidazole with different derivatives,
substituted in the ring, of 1,2-epoxy-3-phenoxypro-
pane. In order to obtain derivatives of 5-nitroimida-
zole (I), formic acid was used in accord with earlier
investigations.!°

Experimental Section!!

Group L—2-Methyl-4(5)-nitroimidazole (3.15 g, 0.025 mole)
and 0.03 mole of the particular 1,2-epoxy-3-substituted phenoxy-
propane in 4.9 g (4.0 ml) of formic acid were heated at 90-95°
with stirring for 24 hr; 30 ml of 109, HCI was added and heated
until all dissolved. On cooling, an oily layer was formed which
was separated and extracted with 15 ml of 109, HCL. The acid
fractions were combined, extracted (CHCl;), and made basic.
Crude products were collected on the filter, washed (H,0), and
recrystallized from solvents listed in Table I. Acidification of
the basic filtrate yielded 1.5-1.8 g of unreacted 2-methyl-4(3)-
nitroimidazole. Alcohols of the type CHOHCHOHCH:OC:-

(10) F. Kajfez, D. Kolbah, M. Oklobdzija, T. Fajdiga, M. Slamnik, and
v. Sunjié, Croat. Chem. Acta, 89, 199 (1967).

(11) Melting points were determined on a Kofler hot stage and are cor~
rected. Analyses were performed by the Microanalytical Laboratory, De-
partment of Organic Chemistry, Faculty of Pharmacy and Biochemistry,
University of Zagreb. Where analyses are indicated only by symbols of the
elements, analytical results obtained for those elements were within £0.4%
of thie theoretical values. Structures of the isomeric compounds of groups
1 and II were confirmed by nmr and ir spectra.’

H.X have been obtained from the oily residue after extraction
with dilute HCl in yields of 20-3097 based on the epoxide used.

Group II.—2-Methyl-4(5)-nitroimidazole (3.15 g, 0.025 mole),
0.03 mole of the particular 1,2-epoxy-3-substituted phenoxy-
propane, and 0.5 ml (0.49 g) of pyridine in 20.0 ml (24 g) of
CeH:NO; were stirred and heated to 140°. When a slight evolu-
tion of brown gas was observed heating was discontinued for 1
hr. After additional heating at 140-130° for 12 hr C¢H:NO; was
removed at 0.2 mm. The residue was washed (MeOH), filtered
off, and recrystallized.

Group III.—2-Methylimidazole (4.1 g, 0.05 mole) and 0.05
mole of the particular 1,2-epoxy-3-substituted phenoxypropane
were refluxed in 8 ml (6.5 g) of »-BuOH for 1 hr. The reaction
mixture was cooled, 5 ml of cyclohexane was added, and then the
mixture was chilled on ice for 48 hr. Crude product was collected
on g filter, washed with cyclohexane, and recrystallized.

Acknowledgment.—The authors are grateful to
P. Rems for running the infrared spectra, and to Mrs.
M. Galonja for the microanalyses.
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In connection with the acute problem of mosquito
transmission of drug-resistant malaria and other dis-
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