The Ritter reaction in the 5-cyano-1,2,4-triazine series
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5-Cyano-1,2,4-triazines enter into the Ritter reaction with secondary and tertiary alcohols to form N-alkylated 1,2,4-triazine-5-
carboxamides.

The cyano group at a 1,2,4-triazine ring does not undergo reanitriles with olefins in sulfuric acif.This reaction accompanied

tions accompanied by a nucleophilic attack on the carbon atotwy a nucleophilic attack on the cyano carbon is a rare example

of CN (these reactions are typical of nitrilés).At the same for 1,2,4-triazine carbonitriles. However, the classical Ritter reac-

time, the reactions of nucleophiligso-substitution for the cyano tion mechanism seems to be preferable in the reactitmwith

group with alcohol$,amines; CH-active compounds and Grignard less stable adamantyl or isopropyl cations.

reagentd4 proceed very smoothly. Thus, the presence of a nitrile group in 1,2,4-triazines provides
We found that the nitrile group in 5-cyano-1,2,4-triazifies an opportunity to perform various modifications of 1,2,4-triazines

can react with carbocations obtairieditu from alcohols under by bothipso-substitution and nucleophilic or electrophilic reac-

conditions of the Ritter reaction in spite of the electron-with-tions of the cyano group.

drawing properties of the heterocyclic ring. Thus, the reaction The structures of the compounds obtained were confirmed

of 3-aryl-5-cyano-6-phenyl-1,2,4-triazinds— with the sec- by !H NMR spectroscopy;the melting point of compounsia

ondary alcohol propan-2-ol in 95% sulfuric acid leads to correis equal to the published valte.

sponding N-isopropyl-3-aryl-6-phenyl-1,2,4-triazine-5-carbox-

amides2 in 45-60% yields.
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; ; . Z N

The reaction with the tertiary alcohol adamantanol proceed:  Ph<_ Noy - I J\ H.O

in a similar manner to formi-(adamant-1-yl)-3-aryl-6-phenyl- 1 )\ — TSN Dar| = 2a< 3ab
I

1,2,4-triazine-5-carboxamideda,b in higher yields (80—-85%) NC
(Scheme 1). Unexpectedly, compourigsc do not enter into lac R N
the Ritter reaction withert-butanol under the same conditions. _
Instead, the hydrolysis of the cyano group takes place yieIdingM%COSOzOHl R=Pr', adamant-1-yl
3-aryl-6-phenyl-1,2,4-triazine-5-carboxamidés—c. However, _ _
the treatment of cyano compountsvith concentrated 580, Ph. N
at room temperature withotiért-butanol does not afford any ’l\‘
products. On the other hand, the use of diluj8®] leads to HN SN A
- . r
nucleophilic displacement of the cyano group, and 3-aryl-6- H,0
phenyl-1,2,4-triazin-5(@)-onesbab are formed. O\S//O
2\
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2 lac R/ NH
4aC lH SO, (60%) 2a 3ab * All the compounds obtained exhibited satisfactory analytical data
294 . .
(maximum differences between the calculated and found data were no

more than 0.15% for C, 0.18% for H and 0.24% for N). TH&MR

a Ar=Ph Ph /N‘NH ) spectra were measured on a Bruker WM-250 spectrometer at a fre-
b Ar=4-CiGH, )\ 2 R=Pt quency of 250.137 MHz, the solvent wad[DMSO. The mass spectra
C Ar =4-NO,CgHy (0) N Ar 3 R = adamant-1-yl (electron impact ionization) were measured on a Varian MAT-311 spec-
5ab trometer.
For 2a: yield 45%, mp 196-198 °GH NMR, ¢: 1.12 (d, 6H, 2Me,
Scheme 1 J 7 Hz), 4.02 (m, 1H, CH), 7.52 (m, 3H), 7.60 (m, 3H), 7.85 (m, 2H),

. . . .52 (m, 2H), 8.64 (br. d, 1H, NH,7 Hz).
The reaction with primary alcohols such as methanol, ethangl For(2b: yie)ld 550/5 mp 248249 OG]_? NMR, 6: 1.13 (d, 6H, 2Me

and benzyl alcohol does not take place because of the instabilify7 Hz), 4.03 (m, 1H, CH), 7.54 (m, 3H), 7.62 (d, 2H), 7.91 (m, 2H)

of intermediate carbocations. 8.54 (d, 2H), 8.66 (br. d, 1H, NH,7 Hz). MS,m/z (%): 354 (2), 352 (5)
The difference in reactivity between two tertiary alcohols,[M+].

adamantan-1-ol antért-butanol, can be explained by the fol-  For 2c yield 60%, mp 292-263 °GH NMR, §: 1.12 (d, 6H, 2Me,

lowing reasons. The rate of reaction of cyano-1,2,4-triazines J 7 Hz), 4.03 (m, 1H, CH), 7.58 (m, 3H), 7.87 (m, 2H), 8.42 (d, 2H),

and the well-stabilisetért-butyl cation is lower than the rate of 8.65 (br.d, 1H, NH) 7 Hz), 8.78 (d, 2H).

formation oftert-butyl sulfate (MgCOSQOH). The ester reacts _ For3a yield 78%, mp 185-188 °CH NMR, 6: 1.63 (br. s, 6H, 3C),

with compoundsl at the nitrile carbon atom to form carbox- 1-97 (br. s, 6H, 3Ch), 2.03 (br. s, 3H, 3CH), 7.58 (m, 3H), 7.63 (m,

amides4 (Scheme 2), similarly to the reaction of aliphatic (352))'[7\/]?]0 (m, 2H), 8.17 (br. s, 1H, NH), 8.49 (m, 2H). M& (%): 410

T Typical reaction procedurecyano-1,2,4-triazinda— (1 mmol) and a For 3b: yield 80%, mp 132-135 °CtH NMR, ¢: 1.63 (br.s, 6H,

corresponding alcohol were dissolved in 2 ml of 95% sulfuric acid; theBCH,), 1.97 (br. s, 6H, 3C}}, 2.03 (br. s, 3H, 3CH), 7.58 (m, 3H), 7.69

mixture was kept for 0.5-2 h at room temperature and then poured inf@, 2H), 7.90 (m, 2H), 8.41 (br. s, 1H, NH), 8.50 (d, 2H). Mt (%):

ice water. The crystals &4 were filtered off, washed with water and 446 (12), 444 (34) [M.

recrystallised from propan-2-ol. For 4a yield 50%, mp 227-228 °GH NMR, d: 7.51 (m, 3H), 7.60
Typical procedure for the synthesis of 3-aryl-6-phenyl-1,2,4-triazine{m, 3H), 7.86 (m, 2H), 7.95 (br. s, 1H, M8.30 (br. s, 1H, Nk, 8.57

5(2H)-onesb5ab: cyano-1,2,4-triazindab (1 mmol) was dissolved in  (m, 2H).

4 ml of 60% sulfuric acid at 40 °C, and the solution was kept for 2 h. For 4b: yield 55%, mp 235-236 °GH NMR, d: 7.58 (m, 3H), 7.70

The reaction mixture was diluted with water, and the crystaBabf (d, 2H), 7.86 (m, 2H), 7.98 (br. s, 1H, MH8.38 (br. s, 1H, Nk), 8.58

were filtered off and recrystallised from ethanol. (d, 2H). MS,m/z (%): 312 (4), 310 (11) [M.

Mendeleev CommunicationElectronic Versionlssue 2, 2000 (pp. 83-124)



This work was supported by the Russian Foundation for Basig S. Konno, S. Ohba, M. Agata, V. Aizawa, M. Sagi and H. Yamanaka,

Research (grant no. 99-03-32923). Heterocycles1987,26, 3259.
4 S. Ohba, S. Konno and H. Yamana&aem. Pharm. Bull 1991,39, 486.

References 5A.J. _Gordon and R. A Fordhe Chemist’s (_Zompanion: A Handbook of
Practical Data, Techniques and Referend&dey, New York, 1972.
1 O. N. Chupakhin, V. L. Rusinov, E. N. Ulomsky, D. N. Kozhevnikov and 6 J. J. Ritter,J. Am. Chem. Sqcl1948,70, 4253.
H. NeunhoefferMendeleev Communl997, 66. 7 H. Neunhoeffer and V. Bohnischiebigs Ann. Chem1976, 153.
2 M. Makosza and P. van Ly, Heterocycl. Chem1996,33, 1567.

For 4c: yield 58%, mp 277-280 °GH NMR, 6: 7.55 (m, 3H), 7.90
(m, 2H), 8.07 (br. s, 1H, N§), 8.40 (br. s, 1H, Nk, 8.49 (d, 2H), 8.82
(d, 2H).
For5a: yield 90%, mp 271-273 °C (Iit.275 °C).H NMR, 6: 7.4-7.7
(m, 6H), 8.1-8.3 (m, 4H), 14.2 (br. s, 1H, NH).
For5b: yield 95%, mp > 290 °CGH NMR, &: 7.5 (m, 3H), 7.7 (d, 2H),
8.1-8.2 (m, 4H), 14.3 (br. s, 1H, NH). Received: 27th December 1999; Com. 99/1581
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