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Abstract - Reactions of N-methyl quaternary salts of thiophene condensed 

1-ara-bicyclo[3,3,1lnonanes with various bases were examined in order to 

obtam preferentially Hofman elm~nation or Stevens rearrangement. 

1 
In the preceding paper we reported the synthesis of tetracyclic compounds (& - &l(R=H. X= Cll 

(Scheme I1 

Scheme I 
'a 

R X 

The present communication deals with the transformation,in basic medium, of the N-methyl quater- 

nary ammonium salts (lb - 5b, R= CH3, X= r or CH SO I obtalned by treating the corresponding ter- 
m 3 4 

tiary mines wlth iodomethane (1.1 eq., acetone, r.t.) or dlmethylsulfate (1 eq., acetone, r.t.1 

The reaction regioselectivity wlll depend on various parameters such as the base, solvent and 

X-anion nature, the reaction temperature and the reagents concentrations. In fact, the geometry 

of the system enclud~ng any SOMMELET'S transformatian2s4isin favour of an HOFM~WA~S anti-elimina- 
4 

tion3 (Scheme 5) or in favour of a sTEvms8s rearrangement . Moreover, the HOFMANN'S elmination 



CH3 
Scheme I1 

- 5b - - 
X= MeSO ,mp=234" 

4 ' 

wzll give in any case a unlque compound (lc - Sc)(Scheme I11 wh~le the STEVENS'S rearrangement - - 
could lead to two different amines (Id - 361 and/or (le - 3e) from the dissymetricammonium deri- - a 
vatives ( l b  - 3b) .  Indeed, two ylids Y or Y could be formed, each of them leadlng to a diffe- 

a 1 2 
rent rearrangement product (Scheme 1IIl.The reaction will be partly oriented accordmg to the 

relative acidity of the protons mvolved in the basic  attack. 
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RESULTS (Tables I and I11 

Table I 

Ratio of el~mlnation/transposition products from methylsulfates I& - z) 

Methylsulfates 

a1 the salt l1,3 mole) was refluxed under nitrogen atmosphere for 2 h 30 in 
3 3 50 % aq. NaOH 150 cm ) and toluene (50 cm 1. 

bl the salt 11.3 mole) was refluxed under nitrogen atmosphere for 20 h in 

3 30 % KOH-MeOH (100 cm 1. 
C )  VPC determination. 

Rfter several tryings we arrived to the fallowing conclusions : 

m e  HOFMAN's elimination preferably occured in good yields when the reaction was carried out in 

30 % methanulic KOH solutlon at reflux temperature and under nitrogen atmosphereSimilar results 

were obtained when iodides as well as methylsulfates were used as starting materials. 

Except for 42,the STEVENS ' 5  rearrangement preferably took place when a refluxing 50 % aqueous 

NaOH-toluene biphasic system was used as reaction mixture. Indeed, by analogy with reactions car- 

ried out in heterogeneous mixtures with quaternary ammonium salts as phase transfer catalyst, we 

had expected that the hydroxides (S-S&l [(x = OH1 which are formed in the aqueous phase, would 

preferentially undergo the STEVENS'srearrangement in the quasi-anhydrous aprotic organic phase. 

Moreover a unique transposition product (ld-30.1 was isolated from the dissymetric ammonium salts -- 



(&&-a). Their -structure was proved by an unequivocal synthesis process(see below). If we cansi- 

der that the ylid formation is rate determinmg, we are thus able to range the ease of formation 

of these ylids in the order : 

However, according to some physicochemical studies5.the electron attractor effect of thienyl and 

phenyl radicals were classified as follows : 

6 
and accordingly, it was observed by A.G. GIUMANINI and C. TROMBINI that the quaternary monium 

salt 16) preferably yielded the ylid(7),when treated by strong bases except sodium amide which led 

to a SOMMELET'S transposition (Scheme IV) . 
Scheme IV 

I 
But, in our case the electron withdrawing effect of the meta-methoxy group (G= + 0.12) may ex- 

plain an easier formation of the ylid(1)rather than(II)or, a fortiori,(III).Nevertheless further 

Studies would be neccesary to evaluate the weight of this substituant effect. 

We have also observed that, even when the experimental conditions were in favor of the STEVENS'S 

rearrangement, theHofmannts elmination occurredas much easily as the involved proton is more 

acidic and more accessible towards the basic reagent. In fact, theaccess to the reactive hydrogen 

may be sterically hindered by the I) and P' hydrogen atoms on the aromatic nucleus. For exemple, 

(Scheme V) compound (lb) underwent more easily anHofmann'sreaction rather than its isomer (2b). - 
since the involved hydrogen atom is at once more acidic and less hindered. 



These reg~oselectivity factors are better exemplified by the anrmonium (&) which never underwent 

any STEVEN' s rearrangement. 

In general, the reaction regiaspecificity was not influenced by using potasslum tert-butoxide in 

tetrahydrofuran . In the contrary, the STEVEN'S rearrangement was predominant when the reaction 
was carried out with butylllthium in tetrahydrofuran , but some unidentified impurities were 
a151 formed. 

Otherwise, in the 50 a aq. NaOH-toluene system, ~ields were better when X- was the methylsulfate 

anion. 

Our results have to be brought together with those recently pubhshedl0 by H. TAKAYAMA and coll. 

By treating the asymmetrical lodlde (19) with potassium tert-butoxide in tetrahydrofuran at 
-A 

80°C, these authors obtained in 85 % yleld a mixture of (+) amurensinine (a) and (+) reframine - - 
(21) resulting of a STEVEN'S rearrangement [Scheme VII. - 

Scheme VI 

d 

2 OM' OMe + <-OM' 
R 0 OMe 

Me0 OMe 

we have also observed that a STEVEN'S rearrangement and a HOFM'S elimination simultaneously 

occured when the symmetr~cal methylsulfate ( 2 )  derived from the corresponding tetracyclic mine 
I! 

was heated in the 50 % aq.~aO~-toluene hiphasic system.1ndeed (2) 0-methylthallsopavine(~) 12.13 

bp= 168-C IiPr 0-~P~OH) 1 and the dibenzo[~,f]azocine (2) (mp=119'C, hydrochloride :mp= 213'CI 
2 

were respectively isolated (silica gel column chromatography1 in the ratio of 95 : 5. 

Unequivocal spthesis of mines I@&&(&l- 

1 
Since the structure of the rearrangement products (,lJ - -1 could not be established by II or 

13c NMR we proved it by the following unequivocal synthesls(Scheme VII). 

The intermediates (&-a) were not isolated. The oily compounds lk-gl were purified by chrama- 
tography on sll~ca gel. 

The isolated final amines were found identical to the corresponding STEVENS'S rearrangement 

pmduct~. 



Scheme VII 

M e 0  OMe 

M e 0  OMe 

5 0 %  
from 2 

M e 0  OMe 
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a:3-thenyl magnesium bromide7, THF ; b: 2-thenyl magnesium chloride8, E t O H  ; c: m-methoxybenzyl 

magnesium bromide, E t Z O  ; d: HCHO/MeOH reflux, then N ~ B H ~ '  ; e: 6 N  H C ~  reflux ; f :  HCHO/HCOOH, 

reflux. 
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m e  synthesis of (a) (rnp= 81-83W, isomer of (a), allowed us to prove that it was not produ- 

ced by STEVENS'S rearrangement. 

TABLE I1 

. . 

22 oil 
(CX1 1 6,95(d.lHzJ=5Hz); 6,84(d,2H,J=5He); 6,10~d,lH,J=5Hz1; 

3 
2,471s.3H) 
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