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Recentlyi we reported that 1,2,5,6-tetramethyl-3,4-dimethylene-tricyclo~3.1.0.02~6]hexane. 1, 

reacts with maleic anhydride in the presence of silver perchlorate and sodium carbonate to give 

the aromatic valence isomer 2 of the normal Diels-Alder adduct 3 - -* In a preliminary observation it 

was also noted that 1 reacts thermally with maleic anhydride in the absence of additives but the 

reaction product was neither 2 nor 3. -- We have now succeeded in elucidating the structure of this 

product which we report here. Moreover the reactions of 1 towards other dienophiles, either under - 

normal thermal conditions or under the influence of silver perchlorate and sodium carbonate, with 

respect to the formation of aromatic compounds of type 2 has been investigated. 
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When 1 (2.10 
-3 

mol ) was treated with maleic anhydride (2.10 -3 mol ) in chloroform or dichloro- 

methylene solution (20 ml) at room temperature for 2 hours the homofulvene derivative 4 was formed 

as the main product2 (yield > 80%). 
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Following the reaction in the NMR cavity (T = 40°) did not give any indication for the formation 

of an intermediate product. 
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Structural assignment of 4 rests on the following data: satisfactory elemental analysis, mass 

spectrum (parent peak at 2581, IR (ueO = 1840, 1770 cm-') U.vP (imax = 264 nm L =X2500), CM 

(CDC13) shifts in ppm downfield to TMS: 7.3 (q, JR = 121 Hz), 9.5 (q, JH = 128 Es), 9.9 (q, JR 

= 128 AZ), 12.9 (q, JS = 125 HZ), 19.0 (t, JH = 130 Hz), 29.4 (s), 38.1 (s), 38.3 (d, JH = 164 As), 

39.8 (d, JS = 140 Iiz), 42.6 (d, JR = 142 Hz), 102.2 (d, JR = 166 Hz), 121.2 (s), 150.7 (s), 156.2 

W, 171.7 (~1, 173.2 (s) and PMR5 , (coupling constants < 0.5 Hz are not reported) (CDc131 shifts 

in ppm downfield to TMS, 5.09 (1 H, d-d., J=3.2 Hz, J = 0.6 Hz), 3.70 (1 H, d.d., J = 8.2 Hz, 

J = 3.2 Hz), 3.45 (1 R, d.d.d.d., J = 8.2 Iis, J = 6.7 Hz,J = 2Hz, J =0.6 Hz).,2.94 (1 II, d.d.,J-16.5 

Hz, J = 2 Hz), 2.21 (1 H, d.d.q., J = 16.5 HZ, J = 6.7 Hz, J = 2Hr.1, 1.76 (1 CH3, d, J = 2 Hz), 

1.04 (1 CH3, s), 1.01 (1 cH3, 51, 0.92 (1 CH3 distorted d., J = 6.5 Hz) and 0.6 (1 H distorted q, 

J = 6.5 HZ). 

By comparison with the PMR spectra of howfulvene derivatives of known stereochemistry6, it ap- 

pears that the hydrogen atom on the cyclopropyl ring is probably in the en& position. Attempts 

to assign additional stereochemical details of 4 have thus far been unsuccessful. 
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In contrast with maleic anhydride , acetylenedicarboqlic dimethylester (10 
-3 

mol 1 re- 

acts with 1 (10m3 mol ) in chloroform solution (0.3 ml) at room temperature to form 2 as the main 

product. The reaction is very slow: after 7 days compound 5 was formed only in 50% yield and 40% 

of the starting diene 1 was unchanged. 
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Structural assignment of 2 (m.p. 153.5-154.5) rests on the following data; correct elemental analy- 

sis, mass spectrum (parent peak 302) IR (veO = 1732, 1712 cm-') and PMR (CDc13) shifts in ppm 

downfield to TMS: 3.96 (6 H, s), 3.65 (4 H, s), 2.24 (6H. s), 2.20 (6~, s). 

The remarkable difference in the behaviour of these two dienophiles towards the title compound promp- 

ted us to study the reactions of a variety of dienophiles towards 1 under thermal and silver per- 

chlorate/sodium carbonate 8 conditions. Preliminary results with respect to formation of aromatic 

compounds of type 2 are reported in the Table. 



No. 48 4213 

Table 

Formation of aromatic products of type 2 in the reaction 

dienophile + 1 ---) 

under the influence the?b 

dienophile of A9C104/Na2CJ3a mally reaction conditions a 

yieldC Im.p.1 yieldC 
0 

Q 

I >97% 1261.6-262.21 <3% 2o", 2h, c = 10-lmol/l CIiC13 

A 
j -0 

4 

95% 1182.2-182.61 <3% 2o". 2h, c = lo-'mol/l C!EC13 

c 

90% 1180.0-181.21 12% 20°, 23h, c = 10 -1 

I N-0 
mol/l CE2C12 

0 

H3CC2CCXX02CE3 50% 1153.5-154.51 8% 20°, 17h, c = 4.10-1mol/l CE2C12 

B2C=CHCN 
a,d 65%ate (152.8-153.81 <3% 20 O, 16h, c = 10-lmol/l B2C=CHCN 

50% 80°, 5Oh. c = 10-lmol/l B2C=CHCN 

82C=CECclCCE3a~d 95@'ebl.3-91.6( <3% 20°, 3h, c = 10-lmol/l Ii2C=CHCC0CF13 

40% 80°, 40h, c = 10-lmol/l H2W!EiCCCCEi3 

E3CC2CH=CEC02CH3 (trans) 12% 1177 -178.31 6% 20°, 48h, c = 1 mol/l CHC13 

84% 70% 61°, 24h, c = 1 mol/l CEC13 

C6H5CCCIi=CECCC6H5 (trans) 51% (205-2071 36% 20°, 24h, c = 1 mol/l CHC13 

77% 70% 61°, 3h, c = 1 mol/l CEC13 

C~H~SO~CH=C!E~O~C~E~ (trans) 18% 1242.5-243.31 12% 2o", 23h, c = 1 mol/l CFiC13 

87% 80% 61°, 24h, c = 1 ml/l CEC13 

a) see note 9 for additional information. 
b) other, not yet identified products are formed in some Cases. 
2) Yields were determined by PMR analysis, all new compounds gave satisfactory elemental and 

spectral analysis. 
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Mechanistic implications of these results will be discussed in a full paper. 
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Addition of various amounts of Eu (LPWj3 shift reagent to a solution (CDC13) of 4 did not 

cause linear shifts, possibly due to decomposition of 4. 

For a discussion on the use of sodium carbonate see ref. 1). 
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