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Previously we described the synthesis of thleplns from 3-pyrrolldlnothlophenes via ring 

enlargement by two carbon atoms 1 2 . Recent papers on the preparation of eight-membered hetero- 

cycles 3 4 
and reactions of enarmnes with cyclopropenones prompted us to report our flndlngs In 

this field. 

The synthesis of the compounds dealt with here -tetrahydroazoclnes and dlhydro-2H-thloclns - 

was approached In two different ways, ~12. via ring enlargement of enamlnes of six-membered hetero- 

cyclic ketones by two carbon atoms and y1a the reactlon of ensmlnes of five-membered ring ketones 

with cyclopropenones5. 

h-Methyl-l-pyrrolldlno-4-azacyclohex-1-ene (Ia)6 and 1-plperldino-4-thlacyclohex-1-ene (g)7 
= 

reacted with one equivalent of dlmethyl acetylenedicarboxylate at room temperature to yield the 

corresponding 3-heteroblcycloC4 2 Ol-act-7-enes (z) via a [2+21 cycloaddltlon WIthout belng 

Isolated these compounds were converted at 100 'C (2 h/dioxane) Into their monocyclIc isomers 

Compound I& the ~,8-bls(methoxycarbonyl)-3-methyl-6-pyrrol~d~no-3-azab~cyclo[4.2.Oloct-7-ene, 

afforded a 1,2,3,8_tetrahydroazoclne derlvatlve [s, m p 124-125 5 'C, 6 H7 6 57 (dd, J1 = 7 5 Hz 

and J2 = 8 5 Hz)], formed by ring opening of the cgclobutene moiety, in 50 % overall yield 

Compound 2 gave two isomeric 3,8-dlhydro-2H-thloclns, 184-185 OC, 6H7 6 76 ppm 

(dd, 31 = 6 Hz and J2 = 8 Hz)1 and z Cm p. 101-102 "C, 6H7 4 95 ppm (dd, J1 = 7 5 Hz and 

J2 = 8 5 Hz)], In overall yields of 20 and 40 %, respectively A separate experiment showed 

that these two isomers were not lnterconvertible under the prevalllng reactlon condltlons 

Therefore, we conclude that .II is formed by a 1,5-hydrogen shift concurrent with the ring - 

opening step8 

J Upon acid-catalysed hydrolysis the two different 3,8-dlhydro-2H-thlocIns ylelded the same 

product V (IIIb OH replaces NR'R") Obviously, under these conditions IV, or the corresponding ==) 

enol, lsomerlzes to the thermodynamically more stable Isomer 
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Our second approach to thlocm derlvatlves was based on the [2+21 reactmn of smple enamnes 

71th dlphenylcyclopropenone (VI), as reported by Clabattonl and Berchtold5 Under the condltlons 

escrlbed In reference 5 (refluxlng benzene/l6 h) 2-methyl-3-pyrrolldlno-2,5_dlhydrothlophene (VIIa) = 

eacted with one equivalent of E to yield a mxture of three (1 1) addition products 3,3-Dmethyl- 

-pyrrolldlno-2,3_dlhydrothlophene (VIIb) reacted far more readily (at room temperature/l6 h) giving 

single 1 1 adduct in 90 % yield 

NR’ R” 

Iu 
---- 

NR’ R” z PYRROLIDINO AND R = C,H, 
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Surprisingly, none of the reaction products were thloclns This was concluded from their stablllty 

ln acidic solutions In compounds of type uthe 1,4-dlenarmne-3-0~ group would hydrolyse 

rapIdly' On the basis of spectral data we finally assigned structure g to the maJor products" 

and structure &to the by-products formed in the reaction with VIIa 
11 

= 
The conversion of )T& into 

IX can be ratlonallzed as an insertion of the cyclopropenone into the C-N bond of the enamlne, a = 

reactlon type that had not been reported so far for ensmInes 

While this work was In progress Dreldlng et al 
4a 

showed that the orlglnal structural assign- 

ments for the adducts of cyclopropenones with ensmlnes were Incorrect They, too, found that cyclo- 

propenone had been inserted into the C-N bond of the ensmIne T'helr suggestion that the reaction 

proceeds via a [3+31 cycloaddltlon to give an "acyllde" which subsequently rearranges to an amide 

found support when Elcher and Bohm 4b succeeded in isolating such an "acyllde" 

We assume that the reactlons of the type reported here also Involve the formatlon of an "acyllt 

e g XIa In the reactlon between & and VIIa Subsequent rearrangement of g in two different ways 

explains the formation of both IXa and X = = 

-- I. 
NR’R”. PYAROLIDINO AN0 R= &Ho, 

The high reactlvlty of _vIIb compared to that of VIIa can now be attributed to the larger electron 

density at Cg, resulting from the stabiliaatlon of the partly negative charge by the adJacent 

sulfur atom A slrmlar bfference in reactlvlty was observed In the reactlons of VIIa and b with 

acetylenes' 



3154 

REFERENCES 
=================== 

No 39 

1 D N Relnhoudt and C G Lellveld, Tetrahedron Letters 1972, 3119 

2 D N Relnhoudt and C G Kouwenhoven, J Chem Sot Chem Comm 1972, 1232 and 1233 

3 a G Mark1 and H Baler, Tetrahedron Letters m, 4439 

b P G Lehman, Tetrahedron Letters a, 4863 

4 a V Blllnskl, M A Stelnfels and A S Dreldlng, Helv Chum Acta jj, 1075 (1972). 
- 

b T Elcher and S Bohm, Tetrahedron Letters m. 2603 and 3965 

c M H Rosen, 3 Fengler and G Bonet, Tetrahedron Letters m, 949 

5 J Clabattonl and G A Berchtold, J Org Chem 2, 1336 (1966) 

6 R Tschesche and G Snatzke, Chem Ber E, 579 (1957) 

7 L N Kakurlna, N F Kucherova and V A Zworevskll, J Org Chem USSR &, 1118 

8 Only in one other case has the formatlon of such an "abnormal" reactlon product been observl 

V1Z In the ring openxng of a l-morphollnobenzo[clblcycloC3 2 Olhept-7-ene 

CG.A Berchtold and G.F. Uhllg, J Ow Chem g, 1459 (1963)l. 

9 M. Franck-Neumann, Tetrahedron Letters 1966, 341 

IO IXa m p 197-198 'C, yield 15 %, 6H ~nyl 5 78 ppm (s), vcso 1615 cm-', M,M-'70 and M-98 

Ixb m p 155-157 'C, yield 90 %, 6Hv,nyl 5 91 ppm (s), vczo 1620 cm-', M,M-'70 and M-98 
= 

I1 2 m 115-116 5 'C, yield 5 
-1 

p %, vczo 1695 cm , 6~ 3 90 and 3 50 ppm (JAB = 9 Hz), 

6H5 2 48 ppm (JBc = 12 Hz) 

2 m.p 113-115 "C, yield 2 %, vczo 1692 cm-', 6H4 4.0'7 and 3 10 ppm (JAB = 6 5 Hz), 

6H5 2 54 ppm (JBC = 12 HZ) 


