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THE AZASEMlBULLVALENE SYSTEM1 

Leo A. Paquette 
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(Received in USA 23 January 1968) 

Previously, we reported the facile and rapid conversion of hexamethyldewarbenzene (1) 

into the interesting bicycloCj.l.O]hexenyl cation 1 under electrophilic conditions. 
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transformation is somewhat reminiscent of the manner in -which electrophiles attack cyclo- 

octatetraene to become bonded to the endo c-8 position of the resulting hsmotropylium 

cation. ' The utilization of the powerfully electrophilic chlorosulfonyl isocyanate (CSI) 

reagent in the recent successful synthesis of an azabullvalene derivative from cyclooctatet- 

raene4j5 has led us to examine other CSI-polyolefin reactions. In this communication, we 

wish to describe the particularly interesting reaction of CSI with & and the ultimate con- 

version of the resulting adduct into the azasemibullvalene system. 

Addition of CSI to 1 in cold (-15') methylene chloride solution afforded a crystalline 

N-(chlorosulfonyl) lactam ,hich, without purification, was carefully hydrolyzed in ac_ueous 

acetone by titration with 4N Na.OH to give the derived amide, mp 168-170 o,6 in 87$ overall 

yield; l/r:'" 
EtOH 1690 cm-'; Amax end absorption; bTMS CDC1asinglets at 1.62 (6~), 1.28 (6~1, 1.18 

~JH), ad 1.05 (3H). When this amide was hydrogenated catalytically over rhodium on carbon at 

room temperature, the uptake of hydrogen proceeded slowly to give in 94s yield a lone dihydrz 

derivative (z), mp 155-155.5’;’ vr3 CDCl, 1690 cm-i; bTMs ca. 2.1 (2H, complex multiplet), 

singlets at 1.16 (3H) and 1.07 (gH), and doublets (J = 7 Hz) at 0.90 (3H) and 0.78 (3H). A ’ 

similar stereochemical result was observed :hen the amide 11s~ epsxidized with m-chloroperben- 
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zoic acid in chloroform solution to give a single epoxide (&Q), inp 178-g';' uizol 17&l cm-'; 

$$!ils singlets at 1.23 (6H), 1.21 (3H), 1.15 (3H), 1.04 (3H), and 0.98 (3H). 

Because the above data conclusively establish that the adduct possesses only one site 

of urnsaturation, the molecule must be tricyclic end therefore cannot be 1.' The car-bony1 

stretching frequencies similarly dismiss structures incorporating a S-lactam moiety, e.g., L 
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as logical possibilities. Although 5_ and 5 are mechanistically feasible candidates,e it re- 

mains difficult to reconcile the stereoselective nature of the reduction end oxidation re- 

actions with structure 2. On the basis of the following evidence, the la&cam in question 

has been formulated as 5. 

On being oxidized with buffered (MgSOd) potassium permanganate in acetone solution, the 

lactam was converted in 6$ yield to a crystalline diketone 0, mp 135-136.5°,6 whose nmr 

spectrum consists, inter alia, of two sharp acetyl methyl singlets at 6 2.28 and 2.07. In 

another set of experiments, sequential methylation (sodium hydride-methyl iodide in DMF), 

lithium aluminum hydride reduction, and quaternization afforded a highly crystalline methio- 

dide (&), mp 160-160.50.* Pyrolysis of the corresponding methohydroxide gave an unsaturated 

tertiary amine which was characterized as its perchlorate salt, mp 148O.e In particular, its 

nmr spectrum (acetone-de) displays the two methylene protons as a collapsed AB doublet at 

6 5.01 and 4.92. Because the planes of symmetry in 1 and B (derived from I) require that 

both acetyl groups and the tro vinyl protons be magnetically equivalent, structure fi, or any 

other symmetrical species, is totally inconsistent with these spectral parameters. 
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L 
ClO.$NCO . cloJ$ 

psrtictirly revealing is the ultr&olet spectrum of the Hofmann product (d [kz 

257~ (8 7,540)1 which is characteristic of the 2,j-homofulvene chromophore.2,8 The above 

sequence of reactions is reformulated in chart I. 
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These results provide conclusive evidence for the intervention of cations such as 2.' 

As in the case of the homotropylium example: the dipolar nature of intermediate &provides an 

s 

I) (Ct&O+ BF; 

2) K2C03 

effective means of trapping the reactive cation at the appropriate point along the potential 

2 
energy surface. This general type of ground-state transformation is under further study. 

The azasemibullvalene a was prepared by treating bwith trimethyloxonium fluoroborate 

in dry methylene chloride at room temperature; mp 50-51' 
CD& 

, perchlorate, mp 192-3' dec;e bTm 

singlets at 3.66 (3H), l.32 (3H), 1.22 (6H), and 0.96 (3H); singlets with additional small 

EtOH 
long range coupling at 1.67 (3H) and 1.56 (3H); h_ shoulder at ca. 220 IV (s 4,000).10 Not 

too unexpectedly, the nmr spectrum of g was found to be unaltered from -40 to 150'; the 

restrictions imposed by the imino ether grouping in u on the possible Cope rearrangement 

presumably parallel those observed with methoxyazabullvalene.4~5 Unfortunately, however, 

total substitution by methyl groups does not lend itself to a simple nmr analysis and refined 

studies on this question must await the synthesis of demethylated congeners. 

Further aspects of this problem as well as logical extensions to bicycloi2.2.0lhexa- 

2,5-diene are under active investigation in this laboratory. 
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