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We have recently prepared and characterieed the two epimeric ?-phenyl-7-chloro-2-oxabicyclo- 

[4.1.0] heptanes (& and21 and wish to comment on their relative reactivities in both thermal 

and solvolytlc processes. 

The compounds in question were readily prepared according to the method of Moss (2). 

Chromatography of the crude reaction mixture on silica gel eluted first with petroleum ether 

and then with benzene afforded two isomeric compounds. Both analyzed correctly for 

and exhibited molecular ions in their mass spectrum at m/e 208 and 210 (3:l ratio). 

AII nmr spectrum of the faster elutlng epimer Imp. 34.5-35.5') to 

structure &exhibits absorption at O-l.34 ppm (2 protons, multiplet), 

multiplet), 2.86-3.14 ppm (2 protons, multiplet), 3.98 ppm (1 proton, 

7.70 ppm (5 protons, multiplet). 

which we have assigned 

1.34-2.40 ppm 

doublet, Jp8.0 Hz), 7.12- 

c12H13c10 

(3 protons, 

The slower eluting isomer, 2 (mp 58.5-59O], exhibits nmr absorption at 0.88-2.32 ppm (5 pro- 

tons, multiplet), 2.90-3.94 ppm (3 protons, multiplet) with a doublet (J=8.0 Hz] centered at 3.58 

ppm, 6.84-7.42 ppm (5 protons, multiplet). 

On the basis of our nmr data and the chemical behavior of the two isomers, we feel reasonably 

sure of the assignments of stereochemistry to ,& andz. 

The high field absorption in the nmr spectrum of& (above 0.88 ppm) 

isomer2 is characteristic of campounds of this type in which the phenyl 

carbocyclic ring. Closs has studied a number of bicycle [n.l.O] systems 

which is lacking in 

group is gy&to the 

and found this to be the 
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cut (3). He attributes thie to the ehieldlng effect of the phenyl group on the 1( protons In 

the carbocyclic ring. gmr atudles on the E and e&$-7-halo-2-oxablcyclo[~.l.O]heptaneo by 

Ando and co-workere have demonetrated that the@ proton bound to the carbon bearing ovgen is 

&shielded coneiderably by the halogen In the ~J$J isomer (4). This Is consistent with our ae- 

eignmente. !Ihe corresponding proton appears at 3.98 ppm ins vhlle in_2 It occurs at 3.58 pp. 

When compounds Is allowed to react with methenolic eilwr nitrate in a sealed tube at 

115O, caepound~ is obtained in a 702 yield (eqn. 1). lo other volatile products were detected 

by gae chrcmatography. The obteinment 013 rather than the expected 

further credence to our stereochemical aeeignmente and Is consistent 

ring opened product lend8 

with previoue studies (3,5,6). 

Ph 
I w I 

a+” 
hlNC+ “3 

(1) 

0 11s 
12 hn 

1. z 

The nmr spectrum of2 exhibits absorption at 0.5-2.10 ppm (5 protons, multiplet), 2.70-3.80 ppm 

(6 protone, multlplet) 7.00-7.65 (5 protons, multiplet), with a singlet at 3.00 ppm and a doublet 

at 3.65 ppe (518.5 As); enelyeee comectly for C13H1602, * and hae a molecular ion at m/e=204 in 

the mass spectrum (7). 

Ccmpound2 is completely consumed under identical conditione; however, no volatile products 

are obtained. We are presently investigating the nature of a plethora o? non-volatile materials 

afforded by this reaction. 

In comparing the relative reactivitiee of these two epimere toward methanolic silver nitrate, 

it was found that2 is more reactive thanA. Both isanere were allowed to react with methanolic 

silver nitrate (1 equiv.) at 95O for 9.5 hours. Whereas2 had canpletely reacted, starting mate- 

rial vae recoveredinthe case ofJ. This result is in direct contrast to the behavior observed 

in the e~lv~lyeie of the epimeric 7-phenyl-7-chloronorcaranee. In this system the z-phe+ 

epimer is the more reactive of the two (3.5,6). 

Attempted distillation of a mixture ofJ and2 afforded a mixture ofJ and a diene to Which 

ye have assigned etructure,$ (8). We did not characterize the diene due to its PrOpXlsitY to 

polymerize. Rather, it yae converteddirectly to the Mele-Alder adduct> (eqn. 2). 
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Ccmpouud~ (mp 228-229') aualy5ed correctly for C16HlSR40. Its infrared spectrum (RRr) shoes 

a band at 2256 an-l while its mar spectnna (acctonc-d6) has absorption at 3.30-5.00 pp (3 pro- 

tons, multiplet), 5.94 ppm (1 proton, doublet, 62 Hz) aud 7.10-7.90 ppm (5 protons, multiplet). 

Ihe remainder of the spectrwn was obscured by the acetone-d6. 

Distillation of purel.proceeds without formation of 4. Thus lnboth thermal andsolvolytlc 

processesZ is the more reactive iemer. 

We attribute the reversal of reactivity In this system (as campared to the 7-phewl-7- 

chloronorcaranes) under 5olvolytic conditions to two factors: a) the inductive effect of the @ 

oqgen retards the ionzation of the carbon chlorine bond in 2 while in 2 resonance participati~ 

of the oxygen's electrons can facilitate a concerted process; an d b) substitution of oxygen for 

methylene lovers the relative difference In ground state energies of the two reactents (9). 

The two factors cambine to increase the activation energy of2 to a point vhere its rate of 

5olvoly5i5 is greater than that ofz. 
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