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Even though the 2,3-diarabicyclo[2.2.l]heptyl system has been known for some time,2 the 

synthesis of the corresponding 7-monooxygenated derivatives , potential precursors of the 5- 

substituted bicyclopentanea, has remained an elusive goal. During the course of our research. 

two approaches to 7,7_disubstituted 2,3-diaxabicyclo[2.2.l]heptyl compounds have been 

described; 3’4 however, these compounds could not be converted to the desired 7-monosubstituted 

systems under a myriad of reaction conditions. 
5 

We should like to report the successful synthesis of 7-monooxygenated derivatives of I. 

The reaction of dimethylfulvene with dimethyl azodicarboxylate gives rise to an adduct (IIa) 

which isomerizes readily in polar solvents , or under acidic conditions, to afford a mixture of 

rearranged products, one component of which on the basis of spectroscopic data, appears to be 
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(a) R = C02Me 

(b) R = c02Et 

(c) R-Me 

The Diels-Alder adduct IIa can be selectively hydrogenated4 (5% Pd/BaS04, ethyl acetate) to 

saturate the endocyclic double bond and give dihydro-11s. Osonization of dihydro-IIa in 

methanol, followed by in situ reduction with sodium borohydride leads to the production of -- 

the desired 2,3-dicarbomethoxy anti-2,3-diacabicyclo[2.2.l]heptan-7-01 (IVa) (nmr (CDC13) 6 4.25 
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(broad 0. 2), 4.12 (broad sr 1). 3.78 (a, 6), 1.6-2.1 ppm (m. 4)) in 90% overall yield. The 

viacouo oil IVa waa converted into the corresponding acetate with sodium acetate in acetic 

anhydride (Anal. calcd. for CllH16N206: C, 48.52, H, 5.92; N, 10.29. POUT: c, 48.36; H, 6.23; 

N, 10.66) which displayed the expected one-proton signal (CC14, mS) at 6 4.85 ppm, 

attributable to H-7. 

An anti-stereochemistry can be assigned to IVa for several reasons. Reduction of lVa with 

lithium aluminum hydride gives the corresponding dimethylhydrazine IVc, dilute solutions of 

which showed only sbaorption due to free hydroxyl (i.e. 1.415 p) in the first overtone region 

for hydroxyl stretching in the near infrared.7 whereas the alternotive m-epimer would be 

expected to exhibit strong intremolecular hydrogen bonding. Woreover, the dicarbomethoxy 

alcohol IVs alao indicates only free hydroxyl sbrorption (i.e. 1.411 p) in this region. In 

sddition, the hydroxyl proton aignel observed in the nmr spectrum of NC shifts upfield from 

6 5.35 to 6 2.67 ppm as the concentration is varied from 2.0 M to 0.125 M in deuteriochloroform, 

a consequence anticipated for the anti-epimer but not for the strongly intramolecularly hydrogen 

bonded z-isomer .8 

An rrar double irradiation experiment carried out on anti-7-l-butoxy-2,3-diaxabicyclo[2.2.1]- 

hept-2-ene (V) prepared by the acid catalyzed addition of isobutylene to IVa, followed by 

hydrolysis and oxidation,’ indicated that the brosd singlet attributed to the 7-proton at 

6 3.43 ppm (CHC13, TlS) sharpens to a triplet (J - 2 Ha)* when decoupled at the frequency of 

the e-protons. The small magnitude of this long range coupling (i.e. less thsn 1 Hz) of the 

& protons to the 7-proton in V is matched in the carbocyclic series. We found nearly 

identical behavior for a-bicyclo[2.2.l]hept-2-ene-7-01 and its methanesulfonate. 

Ihe ozonisation of IIa in methanol should proceed via the moloronide 
10 

to the 7-ketone VI - 
c* 

according to Path 1 (Chart 1). Path 2 appears less likely since we have found, along with 

others ,3-5 that the generation of positive charge at C-7 is an unfavorable process in this 

sys tam. Thus. we have found that the methanesulfonate of IVa is remarkably resistant to 

solvolysis in acetic scid. This can be ascribed to the combined ection of inductive and field 

* 
This triplet stemn from the coupling between the two bridgehead protons and the H-7 proton. 

n 
The reorganization of the moloeonide to the ozonide can not be excluded. Reduction of the 
oeonide would also moat likely produce IVa through the intermediacy of the 7-ketone. 
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Chart I 

effects attributable to the carbamate moieties. The ketone, once formed, would likely proceed, 

in a reversible process, to the hemiketal stage in methanol. The anti-stereochemistry observed 

for IVa can be attributed either to the carbamate moities exerting e specific directive effect 

on the reduction, or to steric factors influencing the direction of approach of the borohydride. 

This point clearly requires further elaboration. 

We thank the donors of the Petroleum Research Fund, administered by the American Chemical 

Society, for support of this research. 



3938 No.45 

RRFBRENCRS 

1. Presented in part at the 157th National Meeting of the American Chemical Society, 

ninneapolia, Minnesota; April 14-18, 1969. Paper No. 12, Division of Organic Chemistry. 

2. 0. J. Diels and J. Ii. Blum, and W. gall, &I. s, 242 (1925). 

3. 1. L. Allred and C. Anderson, J. Org. Chew, 2, 1874 (1967). 

4. N. P. Marullo and J. A. Alford, w., 2, 2368 (1968). 

3. Professor N. Marullo has recently prepared 2,3-dicarboethoxy anti-2,3-diazabicyclo[2.2.1]- 

heptaa-7-01 (IVb) from a 7,7-disubstituted derivative. We thank him for providing us uith 

this information prior to publication. 

6. (a) J. J. Tufariello. T. P. Mch, and P. S. Miller, Tetrahedron Letters, 2293 (1966); 

(b) L. A. Carpino and E. S. Rundberg, Jr., Chem. Commun., 1431 (1968). 

7. It. Piccolini and S. Winstein, Tetrahedron Letters, 4 (1959). 

8. II. P. Kiefer, W. Gericke, and S. T. Amimoto, J. Am. Chem. Sot., 9D, 6246 (1968). 

9. 1. Criegee and A. Rirsoclin, Chem. Mr.. 98, 414 (1957). 

10. IL. Criegee, Record of Chemical Pronrees. 2, 111 (1957). 


