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Abstracts Palladium catalyzed cross-coupling reaction of

3- and 5-iodo-as-triazines with monosubstituted acetylenes gave
the corresponding alkynyl-as-triazines in good yields. The hy-
dration of 3- and 5-trimethylsilylethynyl-as-triazines thus ob-
tained in the presence of mercuric sulfate afforded 3- and 5-

acetyl-as-triazines, whereas the reaction of the other alkynyl-
as-triazines with piperidine followed by the hydrolysis of the

resulting enamines gave the acylmethyl-as-triazines, as ex-

pected.

It is well known that the palladium catalyzed cross-coupling reaction of aryl
halides with monosubstituted acetylenes, which was reported by Sonogashira, et
al.,2 is conveniently applied to the synthesis of diazine derivatives from the cor-

responding hetercaromatic halides.3'4

As an extensive work of the above reaction,
we describe the reaction of several halo-1,2,4-triazines (as-triazines), together
with the hydration of the resulting alkynyl-as-triazines.

Firstly, the reaction of 5-chloro-6-methyl-3-phenyl-as-triazine (la) was compared
with that of S-iodo—6—methyl—3—phenyl-§§-£riazine (2a). As shown in Table I, the
iodide (2a) was concluded to be better starting material than the chloride (la},
though 2a, mp 99-100°C, was prepared by the chlorine-iodine exchange on la. Fur-
thermore, the reaction of la at 50°C brought about the slight decrease of the
yield.

On the basis of these results, 2a and 5-iodo-3,6-diphenyl-as-triazine (2b), mp
136.5-138%C, were treated with various monosubstituted acetylenes in triethylamine
in the presence of palladium dichloride-triphenylphosphine and cupric iodide as

catalysts for 12 h at room temperature. As listed in Table II, the yields of the
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desired alkynyl-as-triazines {3a-l - 3a-4, 3b-1l - 3b-4) were satisfactory.

Table I. The Reaction of 5-Chloro- (la) and 5-Todo-6-methyl-3-phenyl-as-triazine (Za)
with FPhenylacetylene and Trimethylsilylacetylene.

Run gngriazine.g:zX;ng Mo“zi::;iiﬁ:&sd Catalyst Sclvent| Temperature gi:zt%g? giségcif
1 la cl PhC=CH Pd (PPh) ,C1, room temp. 12 64%(3a-1)
2 2a I PhG=CH Cul Et3Nb) room temp. 12 92%(3a-1}
3 la Ccl Me;81C=CH 0.001mol eq. room temp. 12 37%(3a-3)
4 2a I Me35iC=CH {each) room temp. 12 70%{3a-3)
5 la c1 PhC=CH 50°C 12 56%(3a-1)

a) In all the cases, 1.0 mole of as-triazines and 1.2 mole eq. of acetylenes were used.

b) as-Triazines were dissolved in triethylamine at 10% weight/weight.

RrN\N Nal P‘IN"N R-C=CH RV~ R=Ph and L
—_— —_— «—————— 15
cihsyhpn  MeCOEt AN *Pd® plescluyANPh REMe3si =
la,b 2a,b 3a-~l - 3a-4
a: R=Me 3b-1 - 3b-4
b: R=Ph -
Scheme 1

Table II. Physical Properties and Yields of Alkynyl-as-triazines (3a-1 - 3b-4}.
b}

compd. Mo.® R R Yield (%) mp (°C) Appearance { recryst. solv.}
3a-1 Me FPh 92 115-117 yellow prisms (AcOEt-hexane}
3a-2 Me n-Bu 83 50-51 yvellow prisms (pentane)
3a-3 Me Mej3Si 70 68-70 yellow prisms (pentane)
3a-4 Me <j}0CH2 64 65-66.5 yellow prisms(Et;0-hexane)
3b-1 Fh Ph 83 175-177 yellow prisms (AcOEt}
3b-2 Ph n-Bu 79 76.5-78 yellow prisms{hexane)
3b=3 Ph Me3Si 72 105-107 yellow prisms (ltexane)
3b-4 ph (Jocu, 64 91-93 yellow prisms (AcOEt-hexane)

a) Satisfactory analytical and spectral ( IR, 1H-NMR ) data were obtained for all
new compounds.,

b) The yields observed on the reaction under the conditions of run 1 are listed.

Secondary, in order to prepare as-triazine derivatives having a carbonyl side chain
at the 5-position, the hydration of the alkynyl-as-triazines obtained above was
investigated. When 3a-l1 was heated with piperidine in toluene, a viscous oil was

obtained. On the treatment with oxalic acid, the oil was converted into 6-methyl-

—2246—




HETERQCYCLES, Vol. 22, No. 10, 1984

5-phenacyl-3-phenyl-as-triazine (4a), mp 135-136°C, in 76 % overall yield from
3a-l. Accordingly, a piperidine enamine (5}, as shown in Scheme 2, is considered
to be a likely intermediate.5 Similarly, 5-phenacyl-3,6~diphenyl-as-triazine (4b},
mp 194-196°C, was derived from 3b-1l in 86 % yield. The phenacyl compounds {4a,b)
were alternatively obtained by the treatment of 3a-1, 3b-1, with excess sodium
ethoxide in boiling ethancl and subsequent hydrolysis of the crude intermediate (6
or 7). Judging from the lH-NMR spectra of 4a,b, an enol form (4'a,b) seems to be

predominant in the tautomerism in a CDCl3 solution.6
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piperidine | o RIN N | (coa)p- 2850 A RN
> . - f s i ——
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N i i
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227 4a,b
== (COzH) 5 2H20 a: R=Me
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—_— . . . or N
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EtO . Etd OEt 4

Scheme 2

On the other hand, when the trimethylsilylethynyl derivatives (3a-3, 3b-3) were
heated in ag. sulfuric acid in the presence of mercuric sulfate, 5-acetyl-6-
methyl-3-phenyl-as-triazine (8a), mp 96-98°C, and 5-acetyl-3,6-diphenyl-as~triazine
(8b}, mp 108-110°C, were obtained in 47 and 69 % yields, respectively. In addi-
tion, this method is applicable to the synthesis of 3-acetyl-as-triazines. Namely,
the cross-coupling reaction of trimethylsilylacetylene with 3-iodo-5,6-diphenyl-
as-triazine (10), mp 147-149°C, which was easily obtained by the reaction of the
corresponding chloride (%) with sodium iodide in the presence of 57 % hydriodic
acid, proceeded smoothly to give 3-trimethylsilylethynyl-5,6-diphenyl-as-triazine
{11), mp 126-127°C, in 78 % yield. The compound (11}, like the pesitional isomer
(3b-3), was hydroclyzed to give 3-acetyl-5,6-diphenyl-as~triazine (12), mp 159.5-
161.5°C, as expected.7 The synthesis of acyl derivatives of as-triazine has not
yet been reported prior to the present work. B&Accordingly, the hydration of the
trimethylsilylethynyl-as-triazines provides a method for the preparation of such

compounds, though the products are limited in structures.
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Scheme 3

In conclusion, the cross-coupling reaction with terminal acetylenes and the con-

version of the resulting products are applicable to the synthesis of as-triazine

derivatives as well as that of pyrimidine derivatives.
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