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New selenium-containing heterocyclic compounds, 6H-1,3,5-oxaselenazines,
have been synthesized stereoselectively by the reaction of selenoamides with aldehydes

in the presence of boron trifluoride etherate complex.

Selenoamides hold great promise as useful precursors for synthesis of selenium-nitrogen heterocyclic
compounds, 1-2) since they have a highly reactive carbon-selenium double bond as well as an intrinsical Se-C-N
unit. Nonetheless, practical use of selenoamides for the synthesis of heterocycles has been limited to some
examples3) owing to the difficulty in preparing selenoamides.4) Recently, we have developed a convenient
method for synthesis of selenoamides by the reaction of nitriles with selenium, carbon monoxide, and water.d)
Herein we report the Lewis acid-assisted condensation of selenoamides with aliphatic aldehydes, leading to
novel heterocyclic compounds containing a Se-C-N unit in the ring with high stereoselectivity.ﬁ)

Boron trifluoride etherate complex (10 mmol) was added dropwise over 2-min period to a magnetically
stirred mixture of selenobenzamide (5 mmol) and acetaldehyde (12 mmol) in chloroform (20 mL) at 0 °C. The

resultant solution was warmed to 20 °C and stirring was continued for 1 h. The reaction mixture was poured
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Table 1. Synthesis of 6H-1,3,5-Oxaselenazines 3a)

Entry  Selenoamide 1 Aldehyde 2 Product 3 Yield/%”  Mp 6m/°C
R
Se
Se
I RCHO aA—( O
ArCNH, N
R
1 Ar = Ph R = CH, 3a 82 oil
2 Ar = Ph R=n-C/Hys 3b 69 oil
3 Ar = Ph R = t- C4H, 3¢ 86 98.0 ~ 98.5
4 Ar = Ph R= —O 3d 97 78.0 ~ 79.0
5 Ar = m- CICgH, - - 3e 83 70.0 ~ 71.0
6 Ar = p- CH30CgH, - _O 3f 97 80.5 ~ 81.0

a) Reaction time: 20 h except for entries 1 and 2 (1 h). b) Isolated yield of cis-isomer.

into 30 mL of saturated aqueous NaHCO3 and extracted with diethyl ether (3 X 20 mL). The combined organic
layers were dried over MgSOy, and concentrated in vacuo. The residual oil was purified by flash
chromatography on silica gel (eluted with hexane/EtpO = 100/1) to afford 2,6-dimethyl-6H-1,3,5-
oxaselenazine (3a) in 82% yield.

Results are summarized in Table 1. The method is successful with aliphatic aldehydes, and provided
oxaselenazines 3 in good yields. In contrast, the reaction of aromatic aldehydes with selenoamides resulted in
the formation of a complex mixture with deposition of elemental selenium. As for the Lewis acids, TiCly and
AICl3 were less effective than BF3*OEty. FeCl3 and ZnCly exerted no effect on this reaction.

Spectral data of oxaselenazines 3 are listed in Table 2. In 13C NMR, the underlined signals can be
assigned to the a-carbon of selenium (C2) on the basis of satellite

caused by 77Se. By a similar reason, H? can also be distinguished

CH (R%)

clearly from HP in 1H NMR. In 77Se NMR, the signals of 3 Ph—( 3
appeared at & 340 £ 40.7)
pp (RY) H,C H 7 9%

Isolated oxaselenazines 3 are all single stereoisomers with

1 4% 0.0%
cis—configuration,g) which was confirmed by the observed NOE
Fig. 1.

enhancements of the integral of H? by 7-10% and no increment
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Table 2. Spectral Data of Oxaselenazines 3%

915

Rviem” MSmie 'THNMR? (Y "*c NMR? ’se NMR? 5/ppm
(vC=N)  (CL M"+1)  s/ppm  (HY) 8/ppm (Cn, Jsec)  (“Jsen, *Jsen/Hz)
34 1611 255 5.65 (q, J= 6.1 Hz) 73.3 (C2, 56.8 Hz) 381
(neat) (M) 5.17 (g, J= 6.1 Hz) 157.8 (Ca), 89.5 (Cs)  (12.5, 16.3)
3p 1620 424 5.59 (dd, J= 5.6, 6.9 Hz) 78.5 (Cz, 56.8 Hz) 362
(neat) 4.98 (dd, J= 5.4, 6.8 Hz) 157.6 (C4), 92.7 (Cs)  (11.0, 11.0)
30 1622 240 5.42 (s) 84.2 (Cz, 61.0 Hz) 315
(KBr) 4.62 (s) 156.6 (C4), 96.1 (Cs)  (12.6)
34 1618 392 5.41 (d, J= 7.0 Hz) 89.0 (Cz, 58.6 Hz) 343
(KBr) 4.74 (d, J= 5.2 Hz) 157.9 (Cq), 99.0 (Cs)  (12.6, 6.1)
3¢ 1615 426 5.41 (d, J= 6.1 Hz) 84.6 (Cz, 59.0 Hz) 348
(KBr) 4.72 (d, J= 5.2 Hz) 157.7 (C4), 96.0 (Cs)  (12.0, 6.5)
3¢ 1609 R 5.39 (d, J= 6.7 Hz) 84.2 (Cz, 59.6 Hz) 336
(KBr) 4.72 (d, J= 5.5 Hz) 161.6 (Ca), 96.0 (Cs) (12.4, 6.0)

a) All products gave satisfactory analytical data (C + 0.35, H + 0.21, N % 0.18%). b) 'H-"'Se
couplings were observed for H®. ¢) 3c-""se couplings were observed for C2. d) External
Me,Se (neat) was used as the standard (8 = 0). e) The value for M" was obtained by El. f)

The value (M'+1-RCO = 310) was obtained.
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of the integrated intensity on the protons of R?, upon irradiation of Hb (see, Fig. l).9)

A possible reaction path may involve the initial formation of 4 (X = Lewis acid) and/or § (X = Lewis acid)
by the reaction of selenoamides with one equivalent of aldehydes in the presence of BF3+Et70. The reaction of
a selenoamide 1 (Ar =Ph) with an aldehyde 2 (R = cyclohexyl) was carried out in a shorter time (10 min) at
0 °C, and quenched immediately with water. After a usual workup, 4 (Ar = Ph, R = cyclohexyl, X = H)10)

was obtained together with an oxaselenazine 3d, but 5 (Ar = Ph, R = cyclohexyl, X = H) was not detected.

This observation suggests the intermediacy of 4 (X = Lewis acid).
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In summary, a new selenium-nitrogen heterocycle 3 was easily synthesized by using selenoamide as the
key starting material.
This work was supported in part by a Grant-in-Aid for Scientific Research on Priority Areas (No.

01607004) from the Ministry of Education, Science and Culture, Japan.
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