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Abstract - 1.2.4-Trlazlne derlvatlves passesslng drfferent 

aryl groups at the 5- and 6-positions were synthesized by the 

addltlon of arylmagnesrum bromldes (Ar'MgBri to 6-aryl(Ari-3- 

methyl-1,2,4-tr~azlnes wlth the free 5-positron, and subsequent 

oxidation of the resulting 2.5-dlhydro rntermedlates. The 

synthesis of 6-aryl-3-methyl-1,2,4-tr1az1nes is also described. 

Prior to our present investigation, the synthesis of 1.2.4-trlazine (as-trlazlne) 

derivatives having two different aryl groups at the 5- and 6-positlans was unex- 

plored, although 5,6-blsip-methoxyphenyll-3-methyl-as-trlazine (11 - has been known 

to have a potent antl-inflammatory activ~ty.~ Namely, as shown in Scheme 1, the 

condensation of asymmetric a-drketone (21 with acld amldrazones (1) usually 

resulted in the formatron of two positional isomers (4 - and - 5) . 3  The rrng-closure 

reaction of a pure acylhydrazone of the o-dlketone in the presence of ammanla 

affords unexpectedly a mlxture of the same isomers (4, 21, whose formation is 
reasonably explained by assumlng the formation of the coriespondrng dlhydrazone (6) - 

as an intermediate. 4 

Scheme 1 



1n the present paper, we report an unequivocal and slte-selective synthesis of 4 or 

5, which is carried out in order to investigate the structure-act~vity relat~on- - 

ships of 5.6-diaryl-as-trlazines as far their anti-inflammatory action. 

Hydrogenolysls of 5-chloro-3-methyl-6-pheny1-~-triazine I?) over palladium cata- 

lyst5 in the presence of trrethylamine in benzene gave 3-methyl-6-phenyl-as- 

trlazine ( g ) ,  mp 106-107'C (lit.6 rnp 106-108'C) in 93 % yield. The alternative 

synthes~s of 8 through the condensation of phenacyl bromlde with acetylhydrazine 

has been reported by Saraswathr et al.,' but 2 was site-selectively obtalned by the 

reaction of phenylglyoxylic acid wlth acetamidrazone followed by dehydroxy- 

chlorrnation of resulting 3-methyl-6-phenyl-~-triazin-i-one ( 9 ) .  I" good yield. 

Accordingly, these two methods are both effective far the preparation of 3-alkyl- 

6-aryl-5-trlazines. 

Scheme 2 

When - 8 was treated with e-methoxyphenylmagnesium bromide in ether, 5-(p-methaxy- 

phenyl)-3-methy1-6-pheny1-2,5-dlhydro-~-triazine ( U a ) ,  mp 142-144'C, was 

obtained. The drhydro compound (=a) was easrly oxidized with potasslum per- 

manganate in acetone or wlth potassrum ferric cyanlde under alkalme condition to 

grve 5-~~-methoxyphenyl)-3-methyl-6-phenyl-~-trizie (ea), mp 85-87'C, as 

expected. Similar'ly, 6-(p-methoxyphenyl~-3-methy1-5-phenyl-~-triae - (gf), mp 

99-100°C, a positional isomer of g a ,  was prepared by the addltion of phenyl- 

magnesium bromide to 6-(p-methoxyphenyl)-3-methyl-~~-triazine - and subsequent 

aromatization of the resulting intermediate ( l J f ) .  Based on the results described 

above, several asymmetric 5,6-d1aryl-as-triazines were synthesrzed effectively, 

whose yields and melting points are llsted in the table I. 

8 1 1  a-e llf - - 10a-e - - 10f - 

Scheme 3 

As well as arylmagnesium bromide, aryllithiums reacted wlth 5 to give the corre 

sponding 2,5-dihydro-as-trrazrnes. Thus the 5-fury1 and 5-pyrrolyl derivatives 

(gg,h) were prepared by this method followed by the aromatizatlon. 
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Table 1 Melting Points and Yields for and 11. 
I I ."a) I ,,a) 

71-72 

6gb) 126-127 

2-fury1 176-177 4 9 106-107 

1-methyl 115-116 29 128-129 6 5 

1 
a) Satisfactory analytical and spectral ( IR, H-NMR data 

were obtained for all new compounds. 

b) KMnO4 was used as oxidizing agent. 

Typical experiments are as follows: 5-(p-Methoxyphenyl1-3-methyl-6-phenyl-2,5- 

dihydro-as-triazine ( u a )  -- - The Grrgnard reagent was prepared by the usual 

method from Mg (0.24 g, 0.01 moll and e-bromaanlsole 11.87 g, 0.01 mol) in dry THF 

(10 ml). Thls solutlon was added dropwise with shaking to a solution of 3-methyl- 

6-phenyl-5-trrazrne ( 8 )  (0.86 g, 0.005 moli rn dry Et 0 (40 mll. After the 2 

reaction mixture was stirred at room temperature for 6 h under nitrogen, a satu- 

rated NH Cl solutlon (10 ml) was added to hydrolyze the resultrng magnesium 4 

complex. The ethereal layer was separated, and the aqueous layer was extracted 

with ether. The comblned ether extract was dried over anhydrous K C03 and the 
2 

solvent was evaporated. The resldual oil was chromatographed on a sllica gel 

column by elution with ether. Recrystallizatlon from AcOEt-hexane gave 1.01 g (72 

%I of colorless prlsms, mp 142-144'C. Anal. Calcd for CI7H1,N30: C, 73.09; H, 

6.13; N, 15.04. Found: C, 73.61; H, 6.24; N, 14.86. 'H-NMR (CDCl3. TMS) ppm: 2.00 

(3H, sl, 3.73 (3H. s ) ,  5.67 (1H.s). 6.73-6.96 (2H. d, J=lO Hz), 7.17-7.50 (SH, mi, 

7.93-8.00 (3H, m). 5-(p-Methaxyphenyli-3-methyl-6-phenyl-~-tr1azine (l_lal - 

A solution of K Fe(CN16 (8 g, 0.28 moll and NaOH (1.5 9, 0.038 moll in H20 (50 ml) 3 

was added to a solution of IOa (2.0 g, 0.072 moll in CH2CI2 (40 ml) wlth sirrmg. 

After the reaction mixture was stirred at room temperature for 19 h, the CH C1 2 2 

layer was separated, and the aqueous layer was extracted with CH2Cl2. The combined 

CH2C12 extract was dried over anhydrous Na SO4. After removal of solvent, the 2 

residue was purified by passing it through a sllica gel column wrth Et 0-n-hexane 
2 - 

(1:lI as the eluent. Recrystallrzation from AcOEt-1-hexane gave 1.12 g (81 8 )  of 

yellow prlsms, mp 85-87-C. Anal. Calcd for C17H15N30: C, 73.63; H, 5.45 ; N, 



15.15. Found: C, 73.83; H, 5.57; N, 15.43. 'H-NMR (CC14, TMSi ppm: 2.87 (3H,s), 

3.80 (3H, 5) 6.83 ilH,s), 7.23-7.67 (8H, m). 

In connection wlth the above discussion, ~aunls' has reported that the additron of 

phenylmagneslum bromide to 3-methylthio-as-triazine - (El yields 3-methylthio-5- 
phenyl-4.5-dihydro-as-trlazrne (14,). - 

Scheme 4 

On the other hand, Sasaki et synthesrzed 14 by the sodlum borohydrlde reduc- 
tlon of 3-methylthio-5-phenyl-as-triazine - (15) and determined the structure of the 

product not to be the 4.5-dihydro compound, but the 2.5-dlhydro one by the chemlcal 

conversions and X-ray crystallography. However, the dlhydro campoundlo thus 

prepared by our method was ldentlcal wlth the compound reported by Sasakl. Accord- 

rnyly Grrynard type reaction of s-trrzzlne derivatives are considered to give 

2.5-dihydro compound, generally. 
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