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Abstract—For the first time in a triazine series it has been found that addition of a chiral O-nucleophile, /-menthol, to the
CS-unsubstituted atom of 3-phenyl-1,2,4-triazin-5(4H)-one 1 activated by aliphatic acid anhydrides proceeds diastereoselectively to
form a mixture of 1-acyl-6-[(1'R,3'R,4'S)-menthyl-3")]-3-phenyl-(6.5)-1,6-dihydro-1,2,4-triazin-5(4 H)-ones 2 and 1-acyl-6-[(1'R,3'R,
4’S)-menthyl-3")]-3-phenyl-(6 R)-1,6-dihydro-1,2,4-triazin-5(4 H)-ones 3 in which the diastereomers 2 predominate. The diastereo-
selectivity of the process improves as the size of the N'-acyl substituent increases. © 2001 Published by Elsevier Science Ltd.

The development of new methods for the synthesis of
potentially biologically active azaheterocycles as individ-
ual stereoisomers is of considerable interest.! A variety
of the reported synthetic methods are concerned with
copper(I) compounds or Lewis acid-promoted addition
reactions of aliphatic Grignard reagents or allylsilanes to
homochiral N-acyl salts of pyridin-4-ones generated in
situ under the action of optically active chloroformates.?
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Scheme 1. Synthesis of compounds 2 and 3.
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A high degree of asymmetric induction (88-98% de) was
achieved in these processes when chiral auxiliaries were
incorporated into the acylating groups, and the appropri-
ate substituted pyridones were formed in high yields. The
diastereoselective addition of achiral N- and S-nucleo-
philes to optically active N-substituted pyridin-2-ones
(thiones) or pyridin-4-ones resulting in appropriate tetra-
hydropyridones has been reported.?
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There are a few examples of the stereoselective forma-
tion of a new asymmetric center in an achiral azine
substrate by attack of a chiral nucleophile. For
instance, a highly enantioselective addition took place
involving a chiral allylsilane in the presence of AgOTf
and activated N-acylquinolinium ions generated from
achiral quinolines and isoquinolines.* Another case of
the stereoselective addition of /-menthol in the azole
series has been reported recently.’

In this work we wish to report the first case in the
triazine series of the diastercoselective addition of the
enantiopure O-nucleophile, /-menthol, to the unsubsti-
tuted cyclic carbon of achiral 3-phenyl-1,2,4-triazin-
5(4H)-one 1° activated with acid anhydrides.

The formation of l-acyl-6-[(1'R,3'R,4'S)-menthyl-3")]-3-
phenyl-1,6-dihydro-1,2,4-triazin-5(4 H)-ones 2a-3a and
2b-3b proceeds smoothly in solution in the anhydride
(RCO),0 (R=Me or i-Pr, respectively) at room tem-
perature for 6-12 h (Scheme 1). Evaporation in vacuo
and workup gave the diastereomers 2a—3a and 2b-3b as
mixtures (90% yield) with the preferred formation of
isomer 2a (2b). The structures of all new compounds
were established by '"H NMR spectroscopy, mass-spec-
trometry and microanalytical data.”

Products 2a (2b) as individual stereoisomers were iso-
lated from the mixture of 2a-3a (2b-3b) by flash-chro-
matography on a dry column® (94% de according to
HPLC,® 2a mp 152-153°C; 2b an oil). Assignment of
the absolute configuration 2a became possible on the
basis of X-ray crystallography, as shown in Fig. 1.
Product 2a is presented by two crystallographically
independent molecules (A and B) with similar geomet-
ric parameters. The absolute configuration of the
(3'R,65)-stereoisomer 2a was established starting from
the known absolute configuration of enantiopure (-)-I-
menthol. According to X-ray data the asymmetric C®
and C¥ atoms of 2a exist with the opposite configura-

Form A

Figure 1. A molecular view of stereoisomer 2a.

tion. In the starting /-menthol, the C* atom configura-
tion was R, so the C® atom of the 1,2,4-triazinone was
assigned to be in the S configuration.

The diastereomeric composition of 2a-3a and 2b-3b
mixtures can be easily determined by both HPLC® and
'H NMR!° data, especially according to the intensities
of the C®H-protons of the triazine moiety and the
C¥H-proton of the menthyl fragment (Table 1). Most
proton NMR peaks of the compounds synthesized were
assigned by one-dimensional (1D) and two-dimensional
(2D) NMR spectra including COSY and DQF COSY.!°
The stereo-configuration of compounds 2b and 3b was
determined by comparison of their NMR spectra with
those of 2a and 3a.

In order to determine the influence of the steric hin-
drance caused by the COR acyl moiety on the N! atom
near to the reaction center on the diastereoselectivity
we investigated the interaction of stoichiometric quanti-
ties of 1 with /-menthol in DMSO-d, solution at room
temperature in the presence of anhydrides (RCO),O
using 'H NMR techniques.!! The preferred formation
of (3'R,65)-diastereoisomers 2a, 2b was demonstrated.
Thus, after 12 h the molar ratios of the 2a-3a (R =Me)
and 2b-3b (R =i-Pr) diastereoisomers in the reaction
mixture were 60:40 and 85:15, respectively. So the more
bulky acylating agent—isobutyric anhydride—improves
the reaction stereoselectivity.

Compounds 2a-3a and 2b-3b are very stable, but stir-
ring an equimolar mixture of 2a and 3a in deuterochlo-
roform (1% solution) with a few drops of trifluoroacetic
acid resulted in the decomposition of both diastereoiso-
mers and, according to 'H NMR data, the rate of
degradation of epimer 2a was higher compared with
3a.!! Probably, the preferable formation of stereoiso-
mer 2a other than 3a from triazinone 1 and /-menthol
is due to kinetic factors.
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Table 1. Selected 'H NMR data for the compounds studied (400 MHz, CDCl,)'°

Chemical shifts, 0 (ppm) and coupling constants, J (Hz)

1,2,4-Triazinone fragment Acyl COR /-Menthol fragment

Compound ~ NH C°H C?HAHP C*H C*H C'H, C°H C°H, C!“H,
2a 9.56 s 6.34 s 246's (CH;)  237m (HA) 351td 1.15m 094d 18spd 075d 065d
095 m (H®) J=10.60 J=658 J=700 J=705 J=693
J=4.26 J=2.50
2b 951 s 632 d 363sp (CH 241m (HY) 354td 112m 096d 188spd 075d 0.63d
J=080 128d(CH;) 092m (H% J=10.50 J=656 J=7.00 J=707 J=694
J=6.90 J=420 J=2.50
1.18 d (CH,)
J=6.90
3a 9.48 s 6.24 d 2475 (CH;)  210m (HY 362td 1.19m 090d 21lm  08d 080d
J=0.80 0.89 m (H®) J=10.60 J=6.52 J=705 J=695
J=427
3b 945 s 6.26 d 3.63sp (CH  2.02m (HY) ~362° 115m 087d 215m  085d 084d
J=080 129d(CH;) 0.84 m (H) J=6.63 J=708 J=692
J=6.90
1.20 d (CH,)
J=6.90

 Signal is overlapped by signals of a major isomer.

In conclusion, for the first time in the 1,2,4-triazine
series the diastereoselectivity of nucleophilic addition
during a reaction of achiral 3-aryl-1,2,4-triazin-5-ones
with enantiopure /-menthol in the presence of acylating
agents has been found. It has been shown that the
stereoselectivity of the reaction depends on the size of
the acyl moiety. Further investigations of the
diastereoselectivity of the above process in the presence
of other acylating agents are in progress.
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