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Abstract: The intramolecular participanon of the thioamide group dwing the attempted formation of lo and 

I.3from & led to the stereospeclific formation of the versatile bicyclic imrmediates 2 and j& respective&. 

Their use as valuable prec~so~ to te~~~o~oi~le~ of epe 3 (x = N) is beats. 

Compounds acting as potassium channel openers have therapeutic potential in a number of disease 

states such as hypertension and asthma.’ Apxikalim (RP 52891, Scheme 1) is currently undergoing clinical 

evaluation for the treatmtnt of cardiovascuIar disorders and, more recently, we have described the synthesis 

of the related @)-ketone thioami&, 2, which exhibited good in vitro potassium chanuel opening activity 

(I&i= 0.4 pM).23 

RP 52891 m-l m-2 3 

Scheme 1 

AS part of our programme to d&cover therapeutically useful potassium channel openers, we found that 

oxime derivatives of the type 2 were, in general, much more potent than 1 in vitro, although their enhanced 

intrinsic activity was not refkcted in vivo, possibly due to rapid metabolism and poor absorption. Therefore, 

we decided to evaluate novel heterocyclic derivatives of the type 3 as metabolically stable, rigid replacements 

of the oxime functionality. Our preliminaxy study was concerned with tetrahydroisoindazoles of type 3 (X = 

N) and we report herein two expedient appmaches to this class of hetemcyclic compound which should also 

allow access to the pure (S)-en~do~~. 
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The versatile intermediate, 2-(3-pyridyl)cyclohexanone, *s3 fl, was converted by two different 

procedures (A and B), to a mixture of the substituted tetrahydroisoindaxole isomers of type 5 and 6 (Scheme 

2). After separation of the regioisomers, both $g and @ were acylated with methyl isothiocyanate to afford 

the corresponding tetrahydroisoindarole derivatives 3 and D, respectively.4 

Reaction condiins 

i. Motpholine, PTSA 

7b Ph H C 
i. nBuLi. THF. 

ii. MeNCS 
44 - 173-174 

l = Combined yield of z and 5 

Scheme 2 

Although this methodology was effective, it could not be used for the preparation of optically pure 

material owing to the lack of stemochemical control during the acylation step. Therefore, because we had 

recently developed3 an efficient enantioselective synthesis of the ketone thioamide, 1, we decided to 

investigate its conversion to compounds of the type 3 (X = IV) using methodology which should, on 

mechanistic grounds, be non-racemising and, moreover, be. compatible with an unprotected thioamide group. 

However, because we considered that the latter condition would be more difficult to fulfil, our initial studies 

were performed on the readily available, racemic ketone thioamide, Z?, (Scheme 3).* 
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Our fmt attempt to prepare the synthetically attractive enaminone @, by reaction of # with 

uis(dimethylamino)methane under standard 5 conditions, did not give the expected adduct, but afforded 

instead the unusual bicyclic [3.3.1] compound 2 (m.p. 150_151oC, >95%), which crystallised from the 

reaction mixture in esseutially quantitative yield. Analysis of the ‘H n.m.r. spectrum of ,9 established that the 

two vicinal carbon hydrogen bonds, CsH and C,&, are orthogonalb and that the bicyclic system adopts a 

conformation in which the dimethyhnnino subs&rent resides in an equatorial orientation. The relative 

stereochemistry of the two newly created centms of asymmetry at Cs and C!, tends to be’consistent, therefore, 

with an intramolecular nucleophilic attack by the thioamide group on an intermediate (EQ-enaminone, @. 

Ring opening of 2 was readily accomp~sh~ under mild acid conditions to yield @)-&I quantitatively 

(m.p. 130-132T) and subsequent condensation of #J with hydrazine or benxylhydraxine7 furnished the 

desired heterocycles u (m.p. 22S-227°C; 35%) and 12 (m.p. 94T dec.; 47% as HCl salt) respectively. 

. . . 
“I 

-f 

ll,R=H 

l2_R=4i~Fh 

i. HCWhk&, THF. 60% ii. Hf.3 (0.05N). CHCl$I!H~OH, 25OC 

iii. W-$Nf$. CH3OH. 25% or PhCH~NHNH~ CHCI+H3OH, 25% 

Scheme 3 

With the aim of exploring further the scope of this unusual intramole&lar thioamide palpation 

reaction, the synthetic sequence depicted in Scheme 4 was carried out. Thus, reaction of a with methyl 

fotmate under basic conditions8 affomed directly the bicyclic adduct 14 (m.p. 214-216T, 70%). An analysis 

of the ‘H n.m.r. spectrum of 14 revealed that the hydroxyl group at Cs adopts an axial orientation.6b It is 

probable, therefore, that the intramolecular addition of the thioamide group occurs on the hydrogen bonded 

intermediate (Z)-lJ. 
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Scheme 4 

In contrast to 2, the adduct 14 was found to be stable to mild acid tmatment, and, although it could not 

be directly ring opened by hydrazine, a smooth ring opening reaction could be achieved, following the 

conversion of 14 to the acetate 15 (m.p.186188oC. 72%). to afford 11 as the sole product. 

In summary, functional&d tetrahydroisoindazoles of the type 3 (X = N) have been prepared by two 

routes, which are compatible with the synthetically versatile, unprotected thioamide function. Moreover, 

because the absolute configuration of the centre of asymmetry should remain unaffected during the formation 

of 3 (X = N) via @ or s an asymmetric synthesis starting from 1 should now also be feasible. 
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