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B y  the same general method, 16-hydroxymethyl- 
ene-3-ethylenedioxy-5-androsten-17-one [m.p. 203- 
206'; (a)D +26.8'], prepared from X-ethylenedi- 
oxy-3-androsten-l7-0iie,~6 gave the corresponding 
16 (-cyano derivative [m.p. 240-242'; ( a ) ,  f4.3' 
(*21', c 0.2311 which was converted to 16t-cyano- 
testosterone [m.p. 218-219'; ( a ) ,  +88.5'; A,,, 240 
mp ( e  16,170) ] by lithium borohydride reduction 
and acid-catalyzed removal of the ring-A blocking 
group. 16 - Hgdroxymethyleiieestroiie 3 - methyl 
ether17 and I yielded 16t-cyanosterone 3-methyl 
ether [m.p 138-148'; ( a ) ,  +189'] which on sub- 
sequent reduction with lithium borohydride af- 
forded 16&cyanoestradiol 3-methyl ether [m p. 

The results of the as yet incomplete biological 
evaluation of these compounds will be reported in 
a forthcoming paper. S o  outstanding endocrinologi- 
cal activities have been discovered thus far. 
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Reactivity of 2,6-Di-t-butyPpyridine Toward 
Sulfur Trioxide at Elevated Temperature 

Sir: 
It has been known for several years that 2,B-di-t- 

butylpyridine can be sulfonated with sulfur tri- 
oxide a t  low temperature. l I n  an extensive investiga- 
tion of the reactivity of 2,G-dialkylpyridines one of 
us (v. d. PLj, together with den Hertog, has shown 
that during this reaction the sulfonic acid group en- 
tered the 3-p0sit ion,~-~ as in the sulfonation of 
pyridine below 300'. Since sulfonation of pyridine 
above 300' leads to the formation of pyridine-4- 
sulfonic acid and 4-hydroxypyridine1 together with 
the 3-sulfonic acid,5 we also studied the behaviour of 
2,6-di-t-butylpyridine toward sulfur trioxide at 
elevated temperatures. 

When 2,6-di-t-butylpyridine was heated with 
sulfur trioxide a t  240-250' for fifteen hours in a 
sealed tube, neither 2,6-di-t-butylpyridine-4-sul- 
fonic acid nor 2,6-di-t-butylpyridone-4 was formed. 

Instead, together with unchanged 2,6-di-t-butjrl- 
pyridine (30-35%) and the 3. sulfonic acid (30- 
35%), a compound was isolated (15-20%) melt- 
ing a t  140-141 '. It was insoluble in water but easili 
soluble in ether and ethanol. From elemental analy- 
sis and molecular weight determination its com- 
position was established as C13H19N02S. Anal. 
Calcd. for ClsH19S02S: C, 61.62; H, 7.56; X, 5 . 5 3 ;  
S, 12.66; mol. wt. 253. Found: C, 61.9; H, 7.4; E, 
5.5; S, 12.1; mol. wt. (according to Rast) 245. Tak- 
ing into account its composition, mode of forma- 
tion and the fact that the compound could not be 
hydrolyzed in an alkaline medium, i t  was con- 
sidered to be best represented by structure I,4 2,3- 
dihydro-3,3-dimethyl-5- t-butylthieno [3,2 - blpyri- 
dine l-dioxide. 

We now wish to report that  this conclusion was 
correct. The infrared spectrum of I in chloroform 
shows two strong bands a t  1134 cm.-l and 1316 
cm.-l, both indicating the presence of a sulfone 
group in the molecule.6 That no rearrangement of 
the t-butyl group occurred during heating of the 
2,6-di-t-butylpyridine with sulfur trioxide was 
established by considering the XhIR spectrum of I 
(internal reference tetramethylsilane, solvent tet- 
rachloromethaiie, 60 mc., magnetic field approxi- 
mately 14,100 gauss). In  this spectrum two peaks 
were observed with ~-values,' 2.38 and 2.88, both 
peaks being characterized by doublet structures 
with coupling constants J = 8 c.p.s. The 7-values 
agree with those given for the p- and y-protons of 
the pyridine nucleus.8 The coupling constants, J = 
8 c.p.s. also affirm the presence of both p- and y- 
protons in the pyridine nucleus, being in good agree- 
ment with JOY = 7.35  c.p.s. given for 2,3-substituted 
 pyridine^.^ These data exclude the possibility of an 
a-proton being present in the pyridine nucleus. 
Further, the KMR spectrum shows peaks at 
7-values 6.74, 8.43, and 8.63, attributed, respec- 
tively, to the proton resonance peaks of the 
methylene-, the two methyl groups, and the t-but 1 
group. The intensity ratio of these three peaks, 
2 : 6.1 : 9, supports these assignments. The para- 
magnetic shift of the protons of the methylene 
group is due t o  the deshielding by the adjacent 
electron-withdrawing sulfone group. 
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The infrared and the IYMR data thus provide 
strong evidence for structure I. The peculiar forma- 
tion of a siibctitiited dihydro-t hiopheiie ring from a 
rcactioii of sulfur trioxide 011 an alkylated aromatic 
compound has not previouslg been reported and an 
invedigation of the mechanism of this reaction and 
Its applicability to other compounds is being con- 
t i n u d .  
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Fcllow. 

Aqueous Mesitoate Electrolysis, 
Kolbe-Inhibitedl 

Air: 
We wish to report that the aqueous potassium 

2,4,6-trimethylbenzoate fails to give typical Kolbe 
products on clectr~lysis .~ This failure will be termed 
Kolbe inhibition. 

Rolbe inhibition is more common in water than 
in organic solvents and the feature of inhibition 
in water i. the productioii of oxygen with, some- 
timrs, oxidative degradation. Certain features of 
structure encourage inhibition wch as the presence 
of a double bond, a cycloalkyl group or an aromatic 
ring8 ncar the carboxyl group. 

If the published? mechanism is correct then ben- 
zenoid inhibition can be explained by an electron 
deficieiicy a t  the carboxyl group. Homver,  Ham- 
niett and Trefferss showed that when benzoic acid 
is compared with mesitoic arid aq the solute in 
pure sulfuric acid for freezing point lomring a t  
high dilution, benzoic acid acquires a proton from 
the solvent t o  form two particles for every molecule 
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of benzoic acid, while mesitoic acid gives hydroxide 
ion to the solvent to form four particles for crcry 
molecule of n:cqitoic acid. l'resumably, the elcclron 
concentration a t  the carboxylate end of mcsitoic 
acid could Ise due to the electron donat:osi 1 y 
ortho-para methyls, transmitted by r(wti:,ii C >  

through the benzene ring. Thus, it scerrs pcs ih e 
that electrons could be withdrawn from tEc 
ate ion a t  the anode to give the Kolke reaction. 

toate iii water showed that during the coiirse of 
reaction measurable amounts of carbon dio~.ide zp- 
peared in the anode gas. The electrolytc turned 
dark with no oil or solid separating, except a minutc 
amount of yellow ether- insoluble materikll judged 
polymeric. Xhsence of other insolublc nia tcrin 1 
negates the formation of any hydrocarbonq RR,  
(R minus H), or rresityl mesltoate, RCOOII 
AAS ROB is a frequent Kolbe product, mwitol n ~ s  
sought In the dark electrolyte Coni entional org~iiic 
qualitative chemical analysis yielded negati\ e 
results. 

According to  Porter and Thurberj6 mesitol is 
oxidized by silver oxide to give a quinone free 
radical of the mesitol, which bp proton 1)onding with 
a molecule of mesitol gives ai l  analogue of quinh - 
drone. It is conceivable that the electroly-' +lS 0 ,  

mesitoic acid should yield such a quinhydronc- 
type organic coxpound by anodic oxidation I f  

ArOH is present. 
Isolation of this compound was attemptcd with- 

out success. Polarographic analysis shows no sivi- 
larity betn-eeii the chemically oxidized and the 
electrolyzed compounds. 

We therefore conclude that ring-rupture by anodic 
oxidation accounts for the carbon diovide and poly- 
mer, and that mesitoic acid is aromatic-iiihihitetl 
in water. We hypothesize that either carbovylatc 
electron congeqtioii does not occur upon this acid 
in aqueous solution, or that electron unnvailabilitv 
a t  thr carboxyl IS not the cause of benzenoid 
inhibition. The former idea i. supported by the 
fact that the ionization constant of mesitoic acid is 
not much loner than t h l t  of beiizoic acid, hoth in 
water a t  25' ; methyl electron-donation should re- 
duce extent of proton loss Steric hindrance to 
carboxyl-and-ring planarity c m  rcasoiiaI>ly ac- 
count for the lack of electronic tranqmission, but 
requires a different explanation for the Hammett' 
results. Perhaps the qteric hindrance would trnd 
to push off the hydroxyl group hut a t  the same timc 
prevent the carhouylate ion from getting close to 
the anode. 

Attempted Kolbe electrolysis of pot%, CTlUrn _' mesi- 
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