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Synthesis of 2-Dialkylamino-1, 3-oxathioran-2-ylium Salts

Shizuo FUJISAKI, Kazuyuki HANADA, Akiko NISHIDA
and Shoji KAJIGAESHI

Abstract
Five-Membered ring’s trihetero-substituted carbonium salt, 2-dialkylamino-1, 3-oxathioran-2-ylium

perchlorates [3a-p] were easily prepared from the reaction of N, N -dialkyl-dithiocarbamates [ 1 ]

with epoxides [2] followed by addition of perchloric acid. 2-Imino-1, 3-oxathioran derivatives [4] were

obtained by treatment of hygroscopic 2-monoalkylamino-1, 3-oxathioran-2-ylium perchlorates with

aqueous alkKali solution. And then, the reaction of [4] with alkyl iodides gave 2-dialkylamino-1, 3-

oxathioran-2-ylium iodides [3q~t].
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Table 1 Syntheses [3] (perchlorates) from [1] and epoxides followed by treating
HCIO,
Product R! R? R* R® mp (C) Yield(%)

(3a] CH, CH, H H 136—137 95
[3b] CH, CH, H CH, 109—110 31
(3c] CH, CH, H CH.CI 80—82 70
(3d] CH, CH, CH, CH,CI 118—120 82
[3e] CH, CH, H C+H; 142—143 44
[3f] C.H; C.H;, CH, CH,Cl 98—99 60
(3g] (CH,) ,-0-(CH,), H CH, 142—143 43
[3h] (CH,) ,-O-(CH,), H CH,CI 133—134 58
[3i] (CH,),-0-(CH,), CH, CH,CI 128130 73
(3j] (CH,),-O-(CH,), H CsH; 173—175 35
[3k] (CH,), H H 123—125 45
[31] (CH,) CH, CH.CI 92—94 65
(3m] (CHy), H C+Hs 165—166 40
[3n] (CH,)s H CH,CI 106 —107 92
[30] (CH,)s CH, CH.CI 87—89 84
(3p] (CH,)s H CsH; 152154 35
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Table 2 Spectral data of [3] (perchlorates)

Compd. IR (cm™) 'HNMR
Vern® ¢ (ppm, in D,0 or DMSO-D,)

[3a] 1660 3.28 (6H, s, N(CH,).), 3.80 (2H, t, J=6Hz, SCH,), 4.98 (2H, t, J=6Hz,
OCH,) .

[(3b] 1660 1.16 (3H, d, J=6Hz, CH,), 3.24 (6H, s, N(CH,),), 3.53, 3.83 (2H, two dd,
Jas=12Hz, Jac=9Hz, Jsc=7Hz, SCH,H;), 5.37 (1H, m, CHo).

[3¢] 1660 3.28 (6H, s, N(CH),), 3.79, 4.02 (2H, two dd, Jay=12Hz, Juc=8Hz, Jpc=
THz, SCH,Hy), 3.9 (2H, d, J=2Hz CH.CD, 5.59 (1H, m, CH,).

[3d] 1660 1.79 (3H, s, CHj3), 3.29 (6H, s, N(CH)),), 3.77, 3.96 (2H, two d, Ja=10
Hz, SCH,Hz), 3.98 (2H, s, CHCl).

[3e] 1660 3.24 (6H, s, N(CH,),), 5.05, 5.15 (2H, two dd, Jas=10Hz, Jic=Jsc=6Hz,
SCHAHy), 5.55 (1H, t, J=6Hz, CH.), 7.18 (5H, m, Hy.p).

[3f] 1660 1.28, 1.34 (6H, two t, J=7Hz, 2CH,), 1.80 (3H, s, CH,), 3.63 (4H, m, 2
CH.), 3.82, 4.02 (2H, two d, Jxs=12Hz, SCH,H,), 4.04 (2H, s, CH,CD.

[3g] 1640 1.59 (3H, d, J=6Hz, CH,), 3.59, 3.95 2H, two dd, Jss=12Hz, J,.=8Hz,
Jac=THz, SCH,H,), 3.78 (8H, m, 4CH,), 5.42 (1H, m, CH,).

[3h] 1650 3.76 (8H, m, 4CH,), 3.80 (2H, m, SCH,), 4.06 (2H, d, CH.Cl, 5.60 (1H,
m, CH).

[3i] 1640 1.76 (3H, s, CH,), 3.75 (8H, m, 4CH,), 3.84 (2H m, SCH,), .4.10 (2H, s,
CH.CD) .

[3j] 1640 3.72 (8H, m, 4CH,), 4.53, 4.76 (2H, two dd, J.s=9Hz, Jac=Jse=6Hz, SCH,
Hg), 5.30 (1H, m, CH(), 7.30 (5H, m, Harom).

[3k] 1660 2.10 (4H, m, 2CH,), 3.68, 3.81 (4H, two t, J=6Hz, CH,NCH,), 3.88 (2H.
t, J=7Hz, SCH,), 5.06 (2H, t, J=7Hz, OCH,).

[31] 1660 1.76 (3H, s, CH,), 2.06 (4H, br.s, 2CH,), 3.64 (4H, m, 2CH;), 3.78, 3.98
(2H, two d, Jaw=12Hz, SCH\Hy), 4.17 (2H, s, CH,CI).

[3m] 1660 2.00 (4H, m, 2CHj), 3.68 (4H, m, 2CH,), 5.14, 5.23 (2H, two dd, Jas=9
Hz, Jac= Hz, Jsc=6Hz, SCH,H;), 5.64 (t, J=6Hz, CH¢), 7.30 (5H, m,
Harom) .

[3n] 163.50 1.70 (6H, br.s, 3CH,), 3.68 (4H, m, 2CH,), 3.84 (2H, m, SCH,), 4.08 (2
H, d, J=4Hz, CH,Cl), 5.60 (2H, m, CH).

(30] 1640 1.72 (3H, s, CH,), 1.72 (6H, br.s, 3CH;), 3.64 (4H, m, 2CH,), 3.65, 3.86
(2H, two d. Jas=12Hz, SCH,H,), 4.08 (2H, s, CH,Cl).

[3p] 1660 1.70 (6H, m, 3CH,), 3.73 (4H, m, 2CH,), 5.17, 5.51 (2H, two dd, Jaz=9
Hz, Jac= Hz, Jsc=6Hz, SCH,H;), 5.69 (1H, t, J=6Hz, CHo), 7.38 (5H,
m, Harom) .
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Table 3 Syntheses of [4]
Product ~R' R R /g 0"
[4a] CH, H H 102/3.5 31
l[ab] CH, H CH, 48-49/2 92
l[4c]  CH, H CH,Cl 75-76/2 64
[4d] CH, CH, CH.CI 84-86/3 82
[4e] CH, H CsHs 106-108/1.5 77
[4f) C,H; H H 54-56/3 71
4g] C,H; H CH, 61-63/3 55
(4h] C,Hs H CH.CI 78-80/3 74
[4i] C,H; CH; CH,CI 84-86/3 84
4j] CH, H CsHs 117-119/3 72
Table 4 Spectral data of [3]
Compd. IR (cm™') '"HNMR
Ve ¢ (ppm, in Ccl, or cly)
[4a] 1670 2.80 (3H, s, NCH,), 3.15 (2H, t, J=6Hz, SCH,), 4.27 (2H, t, J=6Hz, NCH,) .
[4b] 1670 1.46 (3H, d, J=6Hz, CH,), 2.89 (3H, s, NCH,), 3.04, 3.42 (2H, two dd,
Jae=11Hz, Jac=8Hz, Jyc=7Hz, SCH,H,), 4.55 (1H, m, CHo).
[4c] 1670 2.94 (3H, s, CHy, 3.74 (2H, d, J=6Hz, CH.CD), 3.39, 3.54 (2H, two dd,
Jas=11Hz, J\c=7Hz, Jsc=6Hz, SCH,H,), 4.71 (1H, m, CH¢).
[4d] 1670 1.55 (3H, s, C-CH,), 2.86 (3H, s, N-CH,), 3.08, 3.43 (2H, two d, Jan=12
Hz, SCH,Hg), 3.45, 3.61 (2H, two d, Jen=11Hz, SCH.Hy) .
[4e] 1670 2.94 (3H, s, CH,), 4.14, 4.46 (2H, two dd, Jas=10Hz, Joc=Jsc=7Hz, SCH,4
Hy), 4.88 (1H, t, J=7Hz, CH¢), 7.26 (5H, m, Harom) -
[4f) 1650 1.10 (34, t, J=7Hz, CH,), 3.01 (2H, g, J=7Hz, CH,CH,), 3.32 (2H, t,
J=6Hz, SCH,), 4.20 (2H, t, J=6Hz, SCH,), 4.20 (2H, t, J=6Hz, OCH,).
[4g] 1650 1.10 (3H, t, J=7Hz, CH,CH,), 1.42 (3H, d, J=6Hz, CCH,), 3.00 (2H, q,
J=Hz, CH,CH,), 3.14, 3.36 (2H, twodd, Jas=11Hz, Jic=8Hz, Jsc=6Hz,
SCH,Hy), 4.50 (1H, m, CHo).
[4h] 1650 1.12 (3H, t, J=7Hz, CH,CH,), 3.04 (2H, q, J=7Hz, CH.,CHj), 3.32, 3.48
(2H, two dd, Jaw=11Hz, Jac=T7Hz, Jsc=6Hz, SCH,Hy), 4.68 (1H, m, CHo).
[4i] 1650 1.12 3H, t. J=7Hz, CH,CH,), 1.56 (3H, S, CHy), 3.00 (2H, g, J=7Hz,
CH,CH,), 3.12, 3.46 (2H, two d, Jac=11Hz, SCH,Hjz), 3.53, 3.69 (2H, two
d, Jepb=11Hz, CCH:H,).
[4j] 1650 1.10 (3H, t, J=7Hz, CH,CH,), 3.04 (2H, q, J=7Hz, CH.CH,), 4.21, 4.42

(2H, two dd, Jap=11Hz, Jac=Jsc=6Hz, SCH,Hy), 5.04 (1H, t, J=6Hz, CHo),
7.14 (6H, m, Harom) .

Vol.40 No.2 (1990)



ZVTNENLT I /-1, 3-AFXHFF50-20-4 Y 7 LEDOEK (387) 57

2.2.3 [l O HFMLKEELVI-PLELT
/-1, FFYFAS5-2-14 Yy LE[5]
DER

DEIZ, WL OPDFEE [4] DT —FIIERRIC

Table 5 Syntheses of [3] (iodides)
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Product R' R* R R® mp(C)
(%)
3¢ CH, CH, H CH, 108-109 58
(3r]  CH, CH, H CH,Q 122-124 72
3s] CH, CH, CH, CH,Cl 142-143 81
(3t CH, CH, H CHCl 114-116 40

Table 6 Spectral data of [3g-t]
Compd. IR(cm™1) '"HNMR
Veon ¢ (ppm, in D,0)
[3p] 1650 1.62 (3H, d, J=5Hz, CH,), 3.24 (6H, s, N(CH,),), 3.55, 3.86 (2H, two
dd, Jas=12Hz, Jac=8Hz, Jgc=7Hz, SCH.H,), 5.86 (1H, m, CH.).
(3r] 1650 3.40 (6H, s, N(CH;),), 3.94, 4.16 (2H, two dd, J..=12Hz, Jac=8Hz,
Jse=6Hz, SCH,Hp), 4.14 (2H, d, J=4Hz, CH,CI), 5.78 (1H, m, CH.).
[3s] 1660 1.75 (3H, s, CCHy), 3.23 (6H, s, N(CH,),), 3.72, 3.92 (2H, two dd,
Jas=12Hz, SCH,Hy), 3.92 (2H, s, CH,C]).
[3t] 1640 1.36 (3H, m, CH,CH,), 3.40 (3H, s, NCH;), 3.76 (2H, m, CH,CH,),
3.95, 4.16 (2H, two dd, Jas=12Hz, J,c=9Hz, Jyc=8Hz, SCH,Hy), 4.16
(2H, d, J=4Hz, CH,CD, 5.78 (1H, m, CH.).
Table 7 Syntheses of [§]
Ru 1 4 5 - o Yleld
Rl 0 RS Product R R R X mp(C) (%)
(4 +  HX —= N I
H S x© (58] CH, H CHQC CI" 152-153 65
[5] [5b] CH, H CH,CI Br- 148-149 54
Scheme 5 [5¢] CH, CH; CH,Cl Br 132-13¢ 61
Table 8 Spectral data of [5]
Compd. IR (em™Y) 'HNMR
Ve =NH-N= (5‘ (ppm, in DZO)
[5a] 1650 3.20 (3H, s, CHy), 3.91, 4.20 (2H, two dd, Jxz=12Hz, Jr,c=8Hz, Jgc=
2600 7Hz, SCH.Hs), 4.14 (2H, d, J=4Hz, CH,CD, 5.77 (1H, m, CH.).
(5b] 1650 3.12 (3H, s, CHj), 3.90, 4.16 (2H, two dd, Jis=12Hz, Ji:c=8Hz, Jse=
2700 7Hz, SCH.Hg), 4.16 (2H, d, J=4Hz, CH,CD), 5.76 (1H, m, CH.).
[5¢] 1650 1.76 (3H, s, CCHj), 3.06 (3H, s, NCH,), 3.70, 3.89 (2H, two d, Jaz=
2700 12Hz, SCH,Hjg), 3.95(2H, s, CH,CI).
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