
Tetrahedron Letters,Vo1.23,No.33,pp 3331-3334,1982 0040-4039/82/333331-04$03.00/O 
Prmted m Great Brltam 01982 Pergamon Press Ltd. 

THE SERENDIPITOUS SYNTHESIS OF AN 0XAHICYCLO[3.2.0]HEPTADIENEt 

M-J. GoldsteIn* and M.W. Johnson 
Department of Chemistry, Cornell Unlverslty, Ithaca, NY 14853, USA 

R-T. Taylor 
Department of Chemistry, Mlaml Unlverslty, Oxford, OH 45056, USA 

Ah&m&: 5,6-Dlhaloblcyclo[2.l.l]hexanes resist simple nucleophlllc displacement In several 
ways. Least expected of these is the 2+1 rearrangement 

The energy needed to assemble Z-oxablcyclo[3.2.O]heptadlenes 1s normally supplied by pho- 

tons. 
1 

An alternatzve source, the strain energy of a precursor, was once used to prepare the 

hexamethyl derivative, but only lnefflclently (16%) and at a high temperature (190") 
2 

We now 

report a novel rearrangement that enables precursor strain to provide the 3-cyano derivative (1) 
3 

at ambient temperature and Ln 65% yield 

Et.,NCN 
0 . 

MeCN 

2 I 

Evidence for the structural hypothesis (1) begins with the characteristic cyanovinyl ether 

infrared bands4 at 2250(w) , 1610(m), -1 and 990(s) cm . Bicycle connectlvlty then follows from 

the two highest field 
1 
H and 13C NMR signals (6, 4, Table I). The further 13.2.01 partltlon 1s 

suggested by the cyclobutenoid 
lJCH 

of a and b5 and by the absence of any J,, >3.5 Hz. 6a The 

sole remalnlng alternatlve, a 4-cyano derivative, 
4b,6c 

would have required SC(d) > 6c(C) 
6b 

and 

5H(d) >6.5 ppm. Proton assignments (Figure 11 are in accord with those of the parent 

heterocycle and Its 1,3-dlmethyl 
la 

and 2,3-dihydro derlvatlves. 
7 

Table I 13C and 'H NMR Spectra of 1 (liti, CD3CN) 

Qa - 

a 149.47 
b 136.94 

2 :::.z 
e 113.25 
6 84.19 
9 53.03 

‘JcHC gHb -- 
178 6 65 
176 6.01 
-- 

165 6.18 
-- 

167 5.32 
157 3 85 

AHd 1 
H NMR AppearanceC - Notes 

1 01 ddd, J = 2.8, 2.8, 0 2 a22.49 MHZ. 

1.01 dd, J = 2 7, 2.6 b80.00 MHz. - - 

1.02 d, J = 2.9 'Apparent coupling con- 
- - stants in HZ. 

1.00 dd, J = 3.5, 2 9 dl 
096 m 

H areas normalized to 
5. 

t 
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Fdgwre I. l H NMR chemical shift and apparent coupling constant assignments of 2-oxablcyclo- 
[3.2.0]heptad~ene'~ and 1. All protons were sequentially decoupled. 

The corresponding mechanlstlc hypothesis (Scheme I] is less certain. As nucleophlle to the 

carbonyl function of 2, cyanide permits a stereoelectronically attractive heterolysls to exchange 

the angle strain of a cyclobutene for that of a blcyclo[2.l.l]hexane. As base, cyanide then 

allows the resulting enolate anion to execute a suprafaclal SN2' displacement. 8 However plau- 

sable the hypothesis, It ignores such potential intermediates as 3-6. scheme I thus serves to 

define a mechanistic problem, rather than to resolve It. 
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Our lnltlal goal was neither structural nor mechanlstlc, but rather preparative: a 

2-functlonallzed 5,6-dicyanobicyclo[2.l.llhexane, Lg., 7 or 8 (Scheme II). Benzvalene dlbromlde 

(9) ga’b provided 7, lo but only as byproduct of 10gbpc and never in more than 6% yield. The 

catlonlc lnstablllty of 9 gaVc limlted these efforts and suggested the dibromoketal (11, l1 84% 

V&I 212) as a potentially more robust cyanide substrate. In practice, 11 was recovered 

unchanged by cyanide under various condltlons, and so It was transformed to the dllodo dlethyl 

ketal (13. l3 64% W&I 1214). This reacted efficiently, but only by a reductive dehalogenatlon 
15 

that regenerated Its precursor (12). We thus turned back to the drbromoketone (2), and thereby 

discovered the remarkably facile rearrangement 

(1). 

8r 

h / 
ii, 

9 
0 1 b,c I 

that provides 3-cyanooxablcyclo[3.2.Olheptadiene 

CN 

a 
4+P- 

ftlc 

Reagent&: a. Et4NCN/MeCN, b. BH3. THF, c. Na2Cr20,/H2S04, d. HC(OEt)3, e. cBuL1, f I2 
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7: mp 64' (hexane-ether); 6H (C3D60) 7.08 (2.03H, t, J = 2.1 Hz), 4.29 (l.O5H, t, J = 

2.4 Hz), 3.47(s) and 3.35(m) (2.9383, 6c (CDC13) 140.28 (d, J = 185 Hz), 118.06(s), 

117 32(s), 61.25 (d, J = 146 Hz), 58.96 (d, J = 162 Hz), 49.60 (d, J = 167 "~1.~~ 

11. rnp 44” (MeOAc), fjH (CDC13) 5.10 (0.92H, q, J = 2.6 Hz, H5), 4.30 (0.95H, s, H6), 

3.52 (3.91H, m, 0CH2), 3 06 (0.99H, dd, J = 7.8, 2.4 Hz, Hl), 2.78 (0.97H, dm, J = 7.2 Hz, 

H4), 2.33 (l.O2H, dd, J = 11 4, 1.5 Hz, H3s), 1.96 (l.O3H, ddd, J = 11.6, 1.8, 1.8 Hz, 

H3,), 1.10 (6 21H, m, CH3). 
16 

2. mp 66' (isooctane), IR (KBrl 1755 cm-', AH (CDC13) 5.33 (0.93H, q, J = 3.0 Hz, H5), 

4.30 (0.99H, s, H6), 3.35 (ddt, J = 7.0, 3.0, 1.5 Hz, H4) and 3.25 (1.97H, dd, J = 7 0, 

3 0 Hz, Hl), 2.90 (l.OlH, dd, J = 17.0, 1.5 Hz, H3S), 2 40 (l.O9H, ddd, J = 17.0, 3.0, 

1.5 Hz, H3,). Calcd. (and obsd ) C 28.38 (28.43), H 2.38 (2.461, Br 62.94 /62.82).16 

13 mp 86' (MeOH), 6, (CDC13) 4.10 (1.9H, m, H5,6), 3.55 (3.8H, m, OCH2), 3.17 (1.2H, 

dt, J = 7.1, 2.4 Hz, Hl), 2.74 (1.2H, m, H4), 2 20 (2.OH, m, H3). 1.26 (6.8H, t, J = 7.5 

Hz, CH3), hc (CDC13) 104.85(s), 56.75 (t, J = 142 Hz), 55.78 (d, J = 162 Hz), 50.61 (d, 

J = 149 Hz), 36.75 (t, J = 139 Hz), 14 67 (q, 3 = 124 Hz), 11.46 (d, J = 165 Hz.).16 

12 AH (CDC13) 3.23 (3 93H. m, OCH2), 2 01 (dt, J = 5.1, 1.8 Hz, Hl) and 1 90 (3.03H, m, 

H5.61, 1.73 (0.95H, m, H4), 1.23 (2.13~, q, J = 0.9 Hz, H3), 0 90 (5.968, t, CH3); 6c 

(CDC13) 113 15(s), 57.14 (t, J = 141 Hz), 38.25 (d, J = 170 Hz), 37.63 (t, J = 132 Hz), 

30.78 (d, J = 167 Hz), 14.89 (q, J = 126 Hz), 5.05 (d, J = 215 Hz). Calcd. (and obsd.) 

C 71.39 (71 37), H 9 59 (9.681.16 
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The reported yield 1s that of a product purlfled to these speclflcations 
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