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A%SW. The chemistry of diazenes L-3, each of which possesses a diylophile directly linked by 
a C-C bond to a latent 1,3-diyl, was investigated. Each undergoes a loss of nitrogen and 
conversion to products 5-5 respectively. 

In conjunction with efforts designed to expand the scope of the intramolecular 1,3-diyl trapping 

reaction and to demonstrate that it is useful for the construction of a reasonably wide range of 

different ring systems, we elected to investigate the chemistry of diazenes J_-z. "' These 

munds were selected (I) to investigate the chemistry of a system where, assuminq for the 

sake of discussion, 
3 
that a 2-alkylid~e~cl~n~e-l,3~iyl is involved, the diyl and 

diylophile are linked together directly by a C-C bond; (2) to determine whether a heteroatom 

containing diylophile could be used, thereby leading to the construction of heterocycles; and 

(3) to determine which, if either, of the two pi bonds in 2 would undergo preferential 

cycloaddition. 
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1. X = 0, R = CH2CH, 

2, X = CH2, R = CH,CH, 

2, X = 0, R= CH=CH2 
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Diazene I_, a system which incorporates a carbonyl unit as the diylophile, was heated to 

50°C in deutercchlorofom and the course of the reaction monitored by TLC and by 'H NMR at 300 

MHZ. After cxxnpletion of the reaction and rapid chrmtography on silica gel, a single product 

whose spectral data were entirely consistent with that of the bicyclic furan 4 was isolated in 

87% yield.3'4 Thus, it appears that the intramolecular diyl trapping reaction provides a simple 

and reasonably efficient entry into bicyclic furans. Similarly, reflux of a THF solution of 

diazene 2, a system wherein the carixmyl unit of J_ has been replaced by a simple C-C pi bond, 

resulted in its conversion to diene 2 in 76% yield ('H NMR). 

R = (CH,), CH, 

5 
Diazene 2 was synthesized am! its chemistry wa7 investigated to focus attention upxl 

item three above. After refluxing 2 in TRF and removing the solvent (reaction monitored by 

TLC), it was discovered that 1 was converted to triene 1 which smoothly rearranged to furan 2 

upon ChromtOgraphy over silica gel (70% overall). 

This result promises to be of value in the implementation of synthetic schemes which ~111 for 

the use of a tandem sequence of reaction involving an intramolecular diyl trapping reaction 
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across a diylophile directly linked to the diyl followed by an intramolecular Diels-Alder 

reaction with the remaining pi system, whose role has changed from that of a pobutial 

diylophile to that of a dienophile. 

m. We are very grateful to the National Cancer Institute (Grant Number c9 

21144) for their continued support of our research. RDL thanks the Alfred P. Sloan Foundation 

for a Fellowship. 

1. For example, refer to: (a) Little, R.D.; Bode, H.; Stone, K-J.; Wallquist, 0. J- Qs 

w I%& 5@, in press. (b) Campopiano,O.; Little, R.D.; Petersen, J.L. J- &n. C&em- Sot. 

1985, 107, in press. (c) Little, R.D.; Carroll, G.L.; Petersen, J.L. J- Wn. C&am. Z&C- I*, 

l@i, 928. 

2. Each diazene was prepared from 2,2-dimethoxy-5-pentenal, cyclopentadiene, and 

bis(2,2,2-trichlorcethoxYcarbmyl)azo dicartmxylate by following a sequence analogous to that 

which we have reported previously. See, for example: Little, R-D.; Stone, K.J. 3, &II. m 

Sm. l5%3, 1@5, 6976 and references therein. Fulvene preparation: (a) Stembach, D.D.; Hughes, 

J.W.; Burdi, D-F. J. W- Umn. lW4, 49, 201. (b) Stone, K.J.; Little, R.D. J. Chg. C&m. 1984, 

49, 1849. Electrochemical conversion of biscarbamatr;? to diazene linkage: Little, R.D.; Carroll, 

G.L. ihrld- 19-B, 44, 4720. 

3. Several different m&anisms can be advanced. However, at this time, we have hot 

conducted mechanistic studies and the reader should therefore not assume that a 

2-alkylidenecyclopentane-1,3-diyl is or is not an intenrediate. In sanewhat related studies, 

Billups and co-workers have examined the mechanistic details of the rearrangement of 

vinYl.methYleneqclopropane and vinylethylidenecyclopropane; a biradical intermediate has been 

implicated. See: Billups, W.E.; &mall, K-H.; Lewis, ES.; Vandeqxol, S. J, Zim CYhm. SIX% 

lW+, !E, 8096 and Shields, T-C.; Billups, W.E.; Lepley, A.R. i&&d, 1968, 90, 4749. 

Independently, Kende and Gilbert have also examined the rearrangemant. See: Kendf!, A-S-; 

Riecke, E.E. J- Ih, cImzan.~- 197/Z, !M, 1397 and Gilbert, J-C.; Higley, D.P. v I&A. 
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I=% 3639. For the conversion of cyclopropane aldehyde to 2,3_dihydrofuran see: Wilson, C.L. ;8. 

k m. SX. 1%7, 69, 3002. 

4. Yields were not optimized. Spectral data for ccmpound 4: IR (neat/N&Cl): 2960, 

-1 
2940, 2860, 1715, 1635, 1560, 1470, 1380, 1340, 1235, 1080, 950 cm . 'H NMR (300 MHz): 5.836 

(lH, s, vinyl at C4), 2.645 (2H, m, C8 allylics), 2.578 (2H, t, J = 7.5, acyclic allylics), 

2.496 (2H, m, C6 allylics), 2.413 (2H, m, methylene at C7), 1.600 (2H, m, hmllylic methylene 

at Clo), 1.389 (2H, m, methylene at Cll), 0.920 (3H, t, J = 7.2, terminal methyl)- 13C NTQ? (75 

MHz): 160.181 (C3), 125.693 (C5), 103.272 (d, C4), 30.537 (t, C,), 28.598 (t, C6 or Cg), 27.691 

(t, C6 or C,), 24.715 (t, C,), 23.646 (t, clo), 22.288 (t, Cl,), 13.844 (s, C12). High 

Resolution Mass Spectrum (HRMS): (m/z) (M) 164.1215 (c&c. for C11H160 164.1201); (M - 

CH2CH2CB3) 121.0662 (talc. for C8Hg0 121.0653). For axqxund 5, IR (neat/NaCl): 3060, 2920, 2860 

(brd), 1650, 1600, 1465, 1440, 1380, 850, 770, 645 cm-'. ' H NMR (300 MHz): 5.915 (IH, brd s, 

vinyl at C2), 5.164 (IH, brd s, vinyl at C8), 3.05 (IH, brd m, m&hine at C,), 2.573 (2H, brd m, 

allylics at C,), 2.346 (lH, dd, J = 16.1, J = 8.4, proton on C4 trans to methine at C,), 2.175 

(2H, t, J = 7.2, acyclic allylics at C,), 2.090 (2H, m, methylene at C6), 1.950 (lH, brd dd, J = 

16.2, J = 6.3, proton on C4 cis to methine at C,), 1.360 (4H, brd m with many lines, methylene 

protons at Cl0 and Cl,), 0.905 (3H, t, J = 7.2, terminal methyl). HR?G: (m/z) (M) 162.1412 

(cak. for C12H18 162.1409); (M - CH2CHCH3) 120.0939 (C&C. for CgH12 120.0939); (M - CH2CH2CH3) 

119.0854 (talc. for CgH,l 119.0861). For ccqound 1, IR (neat/NaCl): 3080, 2930, 2860, 1710, 

-1 1 
1645, 1455(brd) cm . H NMR (300 MHz) 5.872 (IH, ddt, Jd = 16.8, Jd = 10.5, Jt = 6.6, vinyl at 

~,l), 5.863 (IH, S, vinyl at C,), 5.066 (IH, ddt, Jd = 16.8, Jd = l-8, Jt = l-8, viW1 at c12 

cis to the alkyl chain), 4.995 (IH, ddt, Jd = 10.2, Jd = 1.8, Jt = 1.5, vinyl at Cl2 trans to 

the alkyl chain), 2.654 (4H, m, allylics at C8 and C,), 2.494 (2H, m, allYlics at '6), 2.3g3 

(4H, m, Ethylenes at C+ and Cl0 ). HRMS: (m/z) (M) 162.1036 (talc. for CllH140 162.1045); (M - 

CH~CH=CH~) 121.0642 (talc. for C8Hg0 121.0653). 
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