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Swrnary EtO- in DES0 adds to ethylthiopicrsta at C-3 to generate an ephemeral c"-adduct which 
enda into l-ethyl.thio-4-ethoxy-2~3-dinitrobeuzene, whilst ethyl picrate gives tva adducta of 8& 
tack of EtS- at C-3 or C-l. 

We report that sulphide group activation of arrnn8tic substitution of para-crtho nitro groups 

by thiolaterr' (recently r&ieeovered2) ia a more geueral phenomenon than W8S thought hitherto, 

extending to weaker nucIeophilea euch 88 alkoxides. Our study reveals also the novel hemithio- 

snalogues of Neisenheimer camplexas. 
3 

Yhua, when cthylthiopicratel (3 in dried (CD3)2S0 was mixed under W2 at room temp. with 

either solid BtOEa (2) or a 2 _M solution of 2 in dried ethanol, in order to have both reagents 

0.28 1. a deep-red czour [&ax 
Y 

418 and 540 um] immediately developed. Ihis is typical of L:l 

Meiaenheimer ~omplexes,~'4 and, in fact, quick k n.m.r. enalysis of the mixture revealed the 

signals attributable toL* [q, 2.82, J 7.5: t, 0.97 (SEt): qs 3.45, J 7.0; t, 1.12 (OEt);d,6.25, 

3 1.7 (CIAp); d, 8.40 (Cii)] besides those for 4 [s, 8.571 and 4,l vbile those for the reagemxwe 
+ 

re absent (Scheme 1). While 3 slowly decayed, disappearing after ZOh, 5 became noticeable after 
h 

40 tin, thereafter increasincn iutensity. Neutralization of the mixture after 7 days and water 

addition, folIolowed by CECl3 extraction and EPLC eeparation, gave 4 (35X;), 5, m-p. SO-Sl", (38X), 
N & 

nad 6 (24%). 

Clearly, decay of 3 is due both to substitution of the 4-nitro group of 1 by ethoxide, ap8- 

cificolly activated by the E-sulphide group,1 and to the formation of 4 and 6. biile 6 must ari- 

se from attack on 1 by ethanethiolate,' 
u - - 

the origin of the latter is uncertain. It may be either 

attributed to basic hydrolysis of 1 by traces of moisture or to substitution by 2 of the ethyl- 
h 

thio group fr=L, followed by 
* 

~-elimination. Both routes also account for the formation of 4. 

Uhilst not detectable in the system in Scheme 1, the hemithio-analogue 9 of Wtrisexbeimr z_ 

plexes3 was revealed by n.m.r. [q, 3.25, J 7.4 COW; q, 2.34, J 7.2 @Et);<, 8.48 cE] in a 

z I:1 ratio with respect to g, 
'II q, 4.06, J 7.1 (Ogt); q, 2.55, 3 7.0 @Et); d, 5.39, J 1.7 

C@; d, 8.34 Cfi] on mixing ethyl picrate (7) with sodium ethanethiolate (8). both 0.3 n (scheme 

2). Also, reeidua'l signals for 7 were detectable, 
-- 

Lq, 4.27, J 7.0: t, 122 (OEt); 8. 9.09 c~j 

together with those for both picrate (4) (in ~a 1:5 ratio with respect to?) 88dA (tracw).The 
Cc 

concentration of both2 and, mo~8 markedly,& increased with time, while& 12, and residu812 

'1703 



very slowly disappeared. 

Clearly, 3 is preferred to 9 in the mixture at Schema 1 aJing to a favoured equilibrium. 
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FOOTNOTES AND REPERRNCES 
+ ;n n.m.r. &em. shifts arc given in Jwith respect to int. 

4+6 
c- 

SiMe4, while J is given in Hr. 

4 ‘H n.m.r. investigatiaa of the reaction of_twithA in dried (CD3)2S0 (where residual water 

was not detectable) revealed the presence ofA alongside the two &-adducts of EtQ- attack 

on2 at C-l and C-3. In contrast, c4,was not detected in the reaction of methyl picrate with 

rnethoxide in (CD3)2SO (M.R. Crampton and V. Gold, J. Chem. Sot. (B), 1966, 893; K.L. Servis, 

J. Amer. Chem. Sot., 1967, &1%X). This points to the origin 0'5 in our eases at Schemea 
1 and 2 via ~-elimination frau 7, though hydrolytic routes are probably also operative. 

*oupling Kween cyclohelradienide Gotons in 10 vas unexpected,l &thy1 protons for both 9 and 

10 are grouped together at 60.9-1.4. 
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