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Abstract: The structure of the 2 : 1 adduct of dimethyl acetylenedicarboxyl- 

ate and 3-methyl-4-(1-pyrrolidinyl)-2H_thiochromene has been de- 

termined by single-crystal X-ray diffraction. 

In previous work, the [2+2] cycloaddition of dimethyl acetylenedicarb- 

oxylate (DMAD) to the pyrrolidine enamine of thiochroman-b-one was described. 1 

Electrocyclic rearrangement of the cyclobutene adduct initially formed leads 

to an eight-membered ring compound, 4,5-bis-methoxycarbonyl-6-(l-pyrrolidin- 

yl)-2H-benzo[b)thiocin. lie now report the unexpected outcome of the reaction 

between DM4D and 3-methylthiochroman-b-one pyrrolidine enamine. In tetra- 

hydrofuran (THF) solution, a compound with the molecular composition corres- 

ponding to a 2 : 1 adduct, C 
2 6112 9N08S ’ was obtained in 23 $ yield. The 270 

MHZ ' II NMR spectrum gave some clues to the structure, but the final solution 

was provided by X-ray crystallography. 

A formation route, the details of wllich have been inspired by recent 

work by other groups, 2,3 is shown in the Scheme. Nucleophilic attack of the 

enamine on DMAD yields a zwitterionic intermediate. Rather than forming a 

cyclobutene ring, the vinylic carbanion abstracts one of the pyrrolidine 

a protons. Michael addition of the negative terminal of the ylid thus for- 

med on the unsaturated ester side chain gives a pyrrolizine system. A second 

proton transfer from the oppositeO( position of the pyrrolidine ring gives a 
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new ylid. The latter, resonance stabilized by the adjacent n bond, undergoes 

1,3-dipolar cycloaddition with a second molecule of DMAD to yield the stable 

final product, 1,2a,3,3a,~,lla-hexahydro-3-(Z-~ethoxy-2-oxoeth~~l)-3a-methyl- 

-2lJ-[l]benzothiopyrano[3,4-&]pyrrolo[2, _ 1,5-cd]pyrrolizine-3,10,11-tricarb- 

oxylic acid trimethyl ester. A stereographic picture of one molecule is pro- 

vided in the Figure. The molecule is chiral, and furthermore, the edge con- 

taining the dimethyl succinate part and the adjacent bridgehead methyl group 

could, in principle, give rise to diastereoisomerism. It is seen that the 

methoxycarbonyl group on carbon 3 and the methyl group on carbon 3a are on 

the same side of the ring periphery. 

Literature procedures were followed to prepare 3-methylthiochroman-4- 

4 
-one and its pyrrolidine enamine. 5 A solution of 111.2 g (100 mmol) of DMAD 

in 20 ml of dry THF was added during 1 h at 0 'C under nitrogen to a solu- 

tion of 20.7 g (90 mmol) of enamine in 80 ml of dry THF. After 24 h at room 

temperature, the solvent was evaporated at reduced pressure, and ether was 

added. A solid product separated, which was recrystallized from acetonitrile 

to give 6 g (23 $) of colourless needles, m.p. 264-265 OC, 'H NMR (270 MHz, 

CDC13): 8 vs. TMS 1.04 (3H, s), 1.21-1.29 (lH, m), 1.85-1.90 (lH, m), 2.34- 

-2.47 (ZH, m), 2.87 (lH, d, J 11.4 Hz), 3.18 (211, AD, J 17.5 Hz), 3.63 (3H, 

s), 3.69 (3H, s), 3.70 (3H, s), 3.73 (3H, s), 3.89 (lH, d, J 11.4 Hz), 4.63 

(lH, d, J 5.9 Hz), 5.06 (IH, m), 7.01-7.11 (3H, m) and 7.34-7.37 (lH, m). 

The MS parent peak was at 515.1595, talc. for C26H29N08S: 515.1614. 

The crystal chosen for X-ray study had the dimensions 0.3 x 0.05 x 0.03 

mm. It was triclinic, space group Pi, a = 8.246(3), b = 11.115(6), c = 

14.035(7) ii, o( = 88.98(5), f3= 104.84(4), y = 91.62(4)‘, U = 1243(l) i3, 

F(OOO) = 544, Z = 2, D = 1.38 Mg mw3,/L(Mo KW) = 1.86 cm-l. 
C 

The data, col- 

lected on a Syntex P21 diffractometer, gave 3015 independent reflections 

with I> 3 6(I). Th e structure was solved with the program PRJLTAN 80 which 

revealed the positions of all non-hydrogen atoms. 
6 

The atomic positions of 

27 hydrogen atoms were found after least-so,uares refinement and difference 

Fourier syntheses. The final refinement cycle included isotropic and aniso- 

tropic thermal parameters for the hydrogen and non-hydrogen atoms, respec- 

tively. The final R-value was 0.054 (R 
W 

0.055). The atomic coordinates for 

this work are available on request from the Director of the Cambridge Crys- 

tallographic Data Centre, University Chemical Laboratory, Lensfield Road, 

Cambridge CD2 1EW. 
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Stereographic picture of one molecule of 

2 : 1 adduct. 

Acknowledgements. Financial support has been provided by "Stiftelsen 

Wilhelm och Pkartina Lundgccns Vetonskapsfond". The absolute molecular 

mass has been kindly determined by Mr. W. Pimlott, Department of Medi- 

cnl and Physiological Cllemistry, University of Gijteborg. 

References. 

1. 13. Lamm and C.-J. Aurcll, .Icta Chem. Stand. B 36 --9 435 (1352). 

2. G. W. Vi.sser, W. Verboom, W. ?. Trompenaars and D, N. Reinhoudt, 

Tetrahedron Lett. 23, 117 (1?82). 

3. PI. 9. Ncnnchery, Ii‘. Carroll and M. P. Cava, Tetrahedron Lett. 

a, 167 (1983). 

h. J. C. Petropoulos, M. A. McCall and D. S. Tarbell, J. Amer. Chem. 

s. -& 1130 (1353). 

5. w. A. White and H. Yeingarten, J. Org. Chei!l. 2, 213 (1967). 

6. P. Main, L. Lessinger, FS. M. Woolfson, G. Germain and J. P. Declerq, 

MLJLTAN 80. A System for the Automatic Solution of Crystal Structures 

from X-ray Difrraction Data, Universities of York, England and 

Louvain, Belgium, I 980. 

(Received in UK 28 March 1983) 


