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A NEW SYNTHESIS OF METATHIAZANONE DERIVATIVES

VIA INTRAMOLECULAR PUMMERER REARRANGEMENTS
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A new synthesis of metathiazanone derivatives is

described, The synthesis involves a novel, intramolecular

Pummerer rearrangement.

~

The compound 2-{p-chlorophenyl)-3-methyl-4~metathiazanone (I)l_4

is an important synthetic precurser for the corresponding sulfoxide (II)Z’5

6

and sulfone(ll}f’ , both known muscle relaxants.

Up to the present time,

compound I has been synthesized by: (a) reaction of p-chlorobenzaldehyde

|
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Y

I Y =S0,

with 3-mercapto-N-methylpropionamideor with 3-mercaptopropionic acid-

methylamine,l’2 (b) reaction of N-(p-chlorobenzylidene)methylamine with

3-mercaptopropionic acidl, or (c) reaction of p-chlorobenzal chloride with
3—mercapto-N—methylpropionamide4 We here report a novel method for the

synthesis of metathiazanone derivatives. The overall equation is {illustrated
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in Scheme 1.
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IV X=Cl, R = CHy o | X=Cl,R = CHg
V X=H,R=CHy . © . VIl X<H,R = CHy
VI X=ClL,R= CHCH, .. IX X = Cl,R = CH,CH
VIl X=Cl,R= CHyCoHg X X = Cl,R = CHCgHg
SCHEME 1

It is well known that the reaction of a dialkyl sulfoxide with

acetic anhydride affords the corfesponding a-acetoxy sulfide. This

. 10,11
reaction, known as the Pummerer rearrangement, 1 has been shown te take
. TR e

.

place via the pathway outlined in Scheme 2. On basis of this mechanism, it

seemed reasonable to propose that rearrangement of a sulfoxide with an

0 OAc OAc ©oAc o
I Ac0 I —H® I : OAc
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" SCHEME 2

internal nucleophilic center suitably placed:could result in intramolecular
neutralization of the intermediate cation. To test this hypothesis, sulfozide
1V was heated with an excess of acetic anhydride in benzene for'l h: Duting

this time, theinitial heterogeneous mixture ‘became homogeneous., Purification
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of the product by column chromatography (silica gel, 3:1 b?nzene—ethyl
acetate) afforded, in 82% yield, 2—(pfchlorophenfl)ﬂ3—me££yl-4—metathiaza-
none (D), m.p. 49-50°; i.r. (KBr), v 1656, 1390 b5 nm.r. (CDCL,)
§ 2,80 {(m, 4H), 2,96 (5, 3H), 5.48 (s, 1H), 7.2-7.7 (m, 4i1).
Oxidatiop of coﬁpound I with peracetic acid (1 equiv.) or with
potassium permanganate (2 equiv.)} yielded compounds II or III, respectively.l’2
The synthetic method was extended to include the sulfoxides V - VII.
In each case, the corresponding metathiazanone derivative

(VILI - X, reSpectively) was formed In reasonably good yield. The results

are summarized in Table 1.

Table 1. Synthesis of Metathiazanone Derivatives (Scheme 1)

Reactant | Product Mp.(°0)® Yield (%)°
Iv . 1 49-50° 82
v VITL 95-97% 50
VI IX 103-110% 71
VIl X oil 42 )

aMelting points are uncorrected. bIsolated yield.

c 1

o
lit.” odl, b.p. 172-175% at 0.2 torr. dl:i.t.:L m.p. 95.2-96.2

€1it.t mop. 106-107.7°.

The starting materials (sulfoxides IV-VII) for the above-

mentioned conversions were prepared as follows (see Scheme 3). Reaction of
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< > 1.CHz= CH—COOCH3
X CHoSH - x_< >— ~R
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H
X1 X < H Xl X =CL,R = CHy
XIl X = Cl XIV X=H,R =CHsz

XV X =Cl, R = CHpCHj
XVI X =ClL, R = CH,CgHs

SCHEME 3

leoa,CHaoH

vV -vil
the appropriate benzylmercaptan12 (XI, XII) with methyl acrylate in aqueous
methanel in the presence of sodium hydroxide, followed by reaction of the
resultant esters with the required primary amine, gave the sulfides XIII -
XVI. :0xidation of these compounds with 1 equiv. of hydrogen peroxide in

aquecus methanol yielded the corresponding sulfoxides IV-VII, respectively.

The pertinent data is summarized in Table 2.

Table 2. Synthesis of Compounds XEII ~«XVI and IV - VII {Scheme 3)

Product M.p. (°C)a Yield (Z)b

X111 72-73 91

Xiv 0il 90

XV 88-90 47

I 78-80 31

IV 159-165 95

v 138-140 80

Vi 173-176 49

VII 160-164 40 ’
aMelting points are uncorrected. bIsolated yield.
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