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Aminomercuration-Demercuration of Divinyl Sulfone:
Synthesis of 4-Aryltetrahydro-1,4-thiazine 1,1-Dioxides

1. BARLUE NGA*, C. JIMENEZ, C. NAIERA, M. YUus

Departamento de Quimica Orgénica, Facultad de Ciencias, Universi-
dad de Oviedo, Oviedo, Spain

The solvomercuration-demercuration reaction is the most im-
portant synthetic method using organomercury compounds as
intermediates'. In particular, the aminomercuration-demercu-
ration process has been shown to be a convenient procedure
for the synthesis of bifunctional aminated compounds” and
saturated N-heterocycles®. Thus, mercurated substituted tetra-
hydro-1,4-thiazines can be obtained from diallyl sulfide but
the corresponding mercury-free heterocycles have never been
obtained by reduction. Instead, allyl 2-arylaminoalky! sulfides
are generated resulting from a single deaminomercuration
reaction”.
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In connection with these results, we report here the prepara-
tion by this method of tetrahydro-1,4-thiazine derivatives
from commercially available divinyl sulfone. When divinyl
sulfone (1) is allowed to react with primary aromatic amines®
(2) in the presence of mercury(1l) acetate, followed by anion
exchange with potassium bromide, 4-aryl-2,6-bislbromomer-
curio]-tetrahydro-1,4-thiazine 1,i-dioxides (3) are obtained®.
Sodium borohydride reduction of the mercurated heterocycles
3 in aqueous basic media using aniline and tetrahydrofuran
as co-solvents leads to the expected 4-aryltetrahydro- 1 4-thia-
zine i,[-dioxides (4) via mercury/hydrogen exchange.
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The reaction products 4 are contaminated (< 15% according to 'H-
N.M.R. analysis) with ethyl 2-arylaminoethylsulfones (6) resulting

from mono-deaminomercuration of 3 and reduction of the interme-
diate 5.
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The substituted tetrahydro-1.4-thiazine 1,1-dioxides 4 thus
obtained can be reduced to 4-aryltetrahydro-1,4-thiazines by
means of lithium alanate’ or diisobutylaluminum hydride®;
the 4-aryltetrahydro-1,4-thiazines are of potential physiologi-
cal activity®,
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Table t. | 6-Bisfbromomercuriol-4-aryltetrahydro-1,4-thiazine 1,1-Dioxides (3)

Motlecular formula®©

SYNTHESIS

L.R. (nujol) fem ']

V5o, Varcm

3 R Reaction Yield’ m.p. (dec.)"
time [%4] [°q]

a H &l hi 981007

b 2-H ¢ 42 h 79 138--140°

[ HC 9 h 84 105.-107°

d 4-H C 21 k 82 130-132°

e 4-H CO 8h 72 125127

f 2-Cl 13 h 76 122-124°

g 4-Cl 20 h 78 68-70°

C;H,3Br;Hg>NO.S (784.3)
CyiH3Br,Hg-NO-S (784.3) 1280, 1110 3020, 1620, 1610, 1510, 820
CyyH:Br,Hg:NO.S (800.3) 1280, 1120 3029, 1610, 1510, 1500, 830
CiuH B, CIHg, NO-S  (804.7) 1290, 1120 3029, 1600, 1590, 1510, 760
CiiHoBr,CIHg,NO»S  (804.7) 1290, 1120 3029, 1600, 1570, 1500, 320

C4H,Br;Hg,NO-S (770.3) 1290, 1120 3021, 1600, 1500, 760, 700
€y H,:Br,Hg:NO,S (784.3) 1300, 1110 3020, 1600, 1580, 1510, 760

1280, 1110 3020, 1600, 1580, 1500, 780, 700

* Based ¢ 1 sulfone 1.
" Uncorre ited; compounds 3 could not be recrystallized.

Table 2. 4 Aryltetrahydro-1,4-thiazine 1,1-dioxides (4)

¢ The microanalyses were in satisfactory agreement with the calcu-

lated values: H, +0.36; N, £0.09.

¢ Recorded on a Pye-Unicam SP- 1000 spectrometer.

m.p.” °C)
(solvent)

Molecular formula®
or Lit. m.p. [°C}

123.5°

CH\<NO-S (22:.3)
C; H:NO,S (225.3)
CHisNOSS (225.3)
C1H;sNOsS (241.3)
C,oH,CINO.S (245.7)
CiH-CINOS  (245.7)

122-123° (ether/THF)
129-131° (CCly)
69-71° (CCly)
130-132° (CCly)
128 -129° (CCly)
110-112° (CCLy)
140-142° (CCly)

4 R Reaction Yietd {%] of
time [h] [
4° Hg(0)*

a H 21 64 79
b 2-H.C 13 31 82
¢ 3-H,C 24 59 74
d 4-H,C 14 7 87
€ 4-H,CO 0 63 89
f 2-Cl 8 66 63
g 4-Clt 24 35 64

* Based o; starting organomercury compound 3.
" Uncorre: ted.

“ The mic »analyses were in satisfactory agreement with the calculated values: C, £0.33; H, £0.10; N, %0.10.

Table 3. . ectral Data of Compounds 4

4 LR (wjol) [em 'F

VS0, Virem CH.N CH.S Ar
a 1300 3040, 1600, 1580, 3.2 (m) 3.9 (m) 6.6-7.6 (m)'

1130 1500, 770, 700

b 1300 3040, 1590, 1570,
1120 1490, 770

¢ 1310 3030, 1600, 1580, 3.1 (m) 3.8 (m)
1120 1510, 780, 700

d 1310 3020, 1610, 1580, 3.2 (m) 3.9 (m)
1130 1510, 820

e 1310 3020, 1600, 1570, 3.1 (m)
1130 1510, 820

3.15 (m) 3.4 (m) 7.1 (m)

365 (m) 6.8 (s)

f 1310 3020, 1590, 1500, 3.2 (m) 3.5(m) 7.2 (m)
1120 770
g 1310 3010, 1590, 1570, 3.1 (m) 3.8 (m) 5.7 7.4 (m)

1130 1500, 830

'H-N.M.R. (CDC1,/TMS,,,.} & [ppm]”

6.4-7.4 (m)

6.9-7.5 (m)

BC-N.MLR. (CDCL/TMS,,) & [ppm]°

other CH-N CH-S Ar other

47.5 (t) 50.4 (t) 116.2, 120.6, 129.5, -
147.6
2.3 (s) 50.4 (1) 52.4 (1) 120.1, 124.5, 126.6. 17.5(q)
131.9, 132.4, 150.0
2.4 (s)* 46.7 (ty  49.7 (1) 112.6, 116.3, 120.6,
128.7, 138.6, 147.0
505 1167, 130.0, 1304, 202 (3)
145.6
114.7, 119.2, 1425, 554 (9
154.6
121.4, 1249, 127.5, .
130.2, 130.5, 148.1
117.6, 128.8, 129.4,
146 .3

2LO(Q
2.45 (s)© 48.1 (1)
3.7(s) 930 508

499 (@1  S2.1(t

476 503

* Recordec with a Pye-Unicam SP-1000 1L.R. spectrometer.
b Recordec with a Varian CFT-80 spectrometer.

2.6-Bislbro: 1omercurio}-4-phenyltetrahydro-1,4-thiazine 1,1-Dioxide
(3a); Typic 1 Procedure:

To a well ¢ irred solution of divinyl sulfone (13 1.2 g, 10 mmaol; Al-
drich) and iiline (10.0 ml, ~ 100 mmol) in tetrahydrofuran (50 ml),
mercury(Il acetate (6.4 g, 20 mmol) is added. After 8 h, the solvent
and the ex zss of amine are removed under reduced pressure (15 and
then 0.001 1 »rr), the resultant oil is dissolved in methanol (100 ml) and
the produc then precipitated by the addition of a solution of potas-
sium bromi le (3.0 g, ~25 mmol) in water (20 ml): yield: 6.8 g (88%),
pink powd: r; m.p. 98-100°C (dec.).

CoHy Brok 22NOSS calc. N 1.82 Hg 52.08
(770.3) found 1.84 52.30

4-Phenyltet ahydro-1,4-thiazine 1,1-Dioxide (4a); Typical Procedure:
2.6-Bis[bro1 tomercurio]-4-phenyltetrahydro-1,4-thiazine 1.1-dioxide

¢ TMS capillary.
4 CCly/D,0 capillary.

(3a; 6.2 g, 8 mmol) is suspended in tetrahydrofuran (50 ml) + aniline
(10 ml) + 0.5 normal aqueous sodium hydroxide (50 m1). Then, a so-
lution of sodium borohydride (0.33 g, 10 mmol) in 2.5 normal aqueous
sodium hydroxide (10 ml) is added with stirring. After 21 h, the mix-
ture is extracted with ether (2x 50 ml), the organic layer is washed
with water (50 ml), and dried with sodiura sulfate. The solvent 1s re-
moved in vacuo and the residue is Gistilled at 0.001 torr and recrystal-
lized; yield: 1.1 g (64%); m.p. 122-123°C {from TH F/ether 1:1); yel-
low crystals.

ot NOLS cale
(211.3) found 56.57

C 5685 H 620 N 6.63
6.11 6.55
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