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NMR. Study of the Behaviour of Some Methoxynitrothiophenes
Toward Sodium Methoxide (1)

Domenico Spinelli, Valeria Armanino and Antonino Corrao

Institute of Organic Chemistry, University of Palermo

Sir:

In connection with previous work (2) on the nucleo-
philic reactivity of 5-membered ring systems, we have in
progress research on the behaviour of various nitrothio-
phenes and selenophenes toward alkoxides, a problem
which has received little attention (3).

This paper reports an NMR study (data summarized in
the Table) of the reactions of 2-methoxy-3-nitrothiophene
(I}, 2-nitro-3-methoxythiophene (11) and 2-methoxy-5-
nitrothiophene (11I) with sodium methoxide.
temperature | gives a Meisenheimer-type adduct at C,
(1V) as supported by the appearance of a 6 proton singlet,
whereas Il furnishes an adduct at Cs (V) as indicated by
the appearance of two 3 proton singlets. Up to now we
have no evidence for the formation of any adduct from

At room

It must be noted that | and 1l represent the first meth-
oxymononitro compounds containing no other activating
group (withdrawing substituents, nitrogen atoms in hetero-
cycle, etc.) for which there is evidence (4) for the forma-
It is thought that this
peculiar behaviour (5) may be attributed to the fact that

tion of a Meisenheimer adduct.

the sulfur heteroatom plays an important role in its ability
to accomodate a negative charge (0) and the site of attack
(C, or Cs) is related 1o the structure of the parent com-
pounds.

The behaviour of | resembles that pointed out by
llluminati and coworkers (3b) in the case of 2-methoxy-
3,5-dinitrothiophene;
from I at C, (the carbon having the methoxy group) must

Meisenheimer complex formation

L. be related to the presence of the A-system. In fact 11, in
which this system is lacking, has a different behaviour as it
0" undergoes direct nucleophilif: attack on the f_ree fx-position
['j:‘ @Qc", ( S ( S ocws  (Cs), thus furnishing the first example of this type of
2 C”a ocH;  reactivity in methoxymononitro compounds (7,8).
A-system The observed coupling constants should be mentioned.
- The values measured for |1V are somewhat higher than
those reported in the literature (9) and this fact seems to
xR Cuo- OCH OCHy be related to the nature of the substituents (10). A com-
)t O P parison between coupling constants of methoxynitrothio-
. L o cu,o % phenes and related complexes is very interesting. They are
I . similar for the pair [ and IV, whereas they are different for
TABLE (a)
Compound Chemical Shifts (, p.p.m.) Coupling Constants (cps)
Cy-H Cs-H . C-OCH; Jaa Jas
I 2.71 (1H, d) 3.07 (1H, d) 5.85 (31, 5) 6.0
1 2.77 (1, d) 1.99 (1H, d) 5.93 (3H, s) 6.1
111 3.44 (1H, d) 1.99 (1H, d) 5.95(3H,s) 4.8
v 3.67 (1H, d) 4.29 (11, d) 6.75 (6H, s) 6.8
{6.10 (3H, 5) (b)
v 5.22 (1H, d) 4.40 (1H, d) 6.37 (3H. 5) (¢) 3.5

(a) Jeol C-60 instrument.

Solutions (about 1.5-10~! M) in DMSO, complex formation has been achieved by addition of one equivalent

of sodium methoxide solution (about 5 M). On standing, solutions of complexes undergo exchange reactions and decomposition. In
some instances the chemical shifts attributions have been made with the help of deuterated compounds. Numbers in parentheses repre-
sent relative intensities of the respective lines and their multiplicity. (b) C5-OCHj3. (¢) C3-OCHj.
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[land V. The coupling constants value in 'V (J4 5 = 3.5 cps)
is very different from usual values of 2,3-disubstituted
thiophenes (J4s = 5.4 = 0.6 ¢ps) (9). The difference in
clectronic distribution between 11 and V can perhaps affect
the coupling constants (10), but it must be pointed out
that the observed value resembles the value foreseen by
means of Karplus® rule (11), for vicinal protons in cyclo-
pentanes with a dihedral angle of about 50°, This datum,
observed for the first time in a 5-membered heteroaro-
matic system (12), can be tentatively related to the fact
that hybridization change at Cs, depending on attack of
methoxide ion on this atom, makes the hydrogen atoms at
C4 and Cg non-coplanar. This fact, which provides useful
information about the tetrahedral structure of the complex
at Cs, seems to be a valid confirmation of the assigned
structure.
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