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of the carbon bearing the leaving group was sufficiently great to 
be useful synthetically. Indeed, the dicarbonate 8 permits easy 
replacement of the secondary carbonate without affecting the 
primary carbonate for the limited reaction times employed (5 h). 

0 

The high regioselectivity of this alkylation presumably reflects 
the effect of polar substituents to direct the incoming nucleophile 
to the more distal allyl terminus-an observation we have noted 
in the other metal-catalyzed r e a c t i o n ~ . ~ ~ J ~  

The ability of metals other than palladium, notably less ex- 
pensive ones, to catalyze allylic displacements offers additional 
dimensions of selectivity. The tungsten catalyst is less reactive 
than either the molybdenum2 or especially the palladium catalysts.' 
However, the electronic and steric demands of this catalyst permit 
a level of control of regiochemistry not available with the previous 
metal systems. The timed release of leaving groups as shown in 
8 shows how subtle the differences can be and yet be differentiated 
by this selective template. The use of timed release of leaving 
groups can be particularly useful in complex ~ynthesis . '~  
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Evidence has been presented that lithium dialkylamides can 

react with selected substrates by an electron-transfer process rather 
than a conventional two-electron process.2 Generally mechanistic 
conclusions have been reached by studying the reduced substrates 
of these reactions. An alternative approach would be to study 
the oxidized product, an aminyl radical, which was designed to 
undergo a characteristic skeletal rearrangement3s4 In this com- 
munication we report that N-lithio-N-butyl-5-methyl- 1-hex-4- 
enamine (1) can be used as a mechanistic probe.5 Oxidation of 
1 gives radical 2 (eq 1) which has been found to cyclize. 

1 2 
To study the cyclization reaction, we generated radical 2 by 

photolysis or thermolysis of tetrazene 3.8 In reactions in various 
solvents both cyclic and acyclic products were obtained8 (eq 2); 
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Table I. Products from Thermolysis and Photolysis 
of Tetrazene 3 

% yieldb 

7 +  
method (conditions)Q solvent 4 5 6 8 

thermolysis' (160"C, 8 h) THF 36 3 30 9 
thermolysisd (160"C, 8 h) cC,H, ,  33 4 30 9 
photolysisd (25 "C,5 h) THF 15 18 31 14 
photolysisd (25 "C,5 h) ether 10 14 32 18 
photolysisd*e (25 "C, 5 h) c-C,H,, 12 16 32 20 

a Solutions of 3 (0.08 M )  were sealed in Pyrex tubes and ther- 
malized or photolyzed with a 450-W high-pressure mercury lamp. 

Absolute yield determined by GC employing a standard (tetra- 
decane) added after the reaction. ' Average of five runs. d Aver- 
age of two runs. e Similar product ratios were observed at 1-, 2-, 
and 3-h irradiation. 

Table 11. Products from Reactions of Probe 1 with Oxaziridine 9 
in THF at 25 "C" 

~411 
% yieldd [ 91 / time, 

run [lib [ l ] '  h 4 6 [10Ie 
1 0.10 0 3 <0.1 100 
2 0.10 0.2 3 2.7 93 0.18 
3 0.05 0.2 4 2.8 88 0.19 
4 0.10 0.4 3 3.8 89 0.13 
5 0.05 0.4 4 4.4 80 0.15 
6 0.10 0.8 3 5.7 82 0.10 
7 0.05 0.8 4 8.8 76 0.14 

To a solution of 1 at 25 "C was added the appropriate amount 
of oxaziridine 9.  After 3-4 h a t  25 'C, the reaction mixture was 
quenched, and the products were analyzed by GC. Initial molar 
concentration of probe 1. Initial ratio of oxaziridine 9 to probe 
1. 
standard of  tetradecane. e Ratio of moles of 4 formed to moles 
of 10 formed.* 

absolute product yields are given in Table I. These results show 
that cyclization of aminyl radical 2 occurred as one of the major 
reaction pathways, that the products were formed to a large degree 
by disproportionation  reaction^,^ and that products 4-8 did not 
arise by secondary photochemical processes. The details of the 
reactions of radical 2 are of continuing interest to us, but for this 
work the important point is that cyclization of 2 occurred in 
tetrahydrofuran (THF). 

We next investigated the potential for applying lithium amide 
1 as a mechanistic probe. Lithium amide 1, prepared by treating 
the parent amines with n-BuLi in THF at  -78 OC, did not re- 
arrange a t  25 OC (Table 11, run 1). Thus, interfering anionic 
skeletal rearrangements7 are not a problem with 1. Probe 1 was 
allowed to react with (E)-2-tert-butyl-3-phenyloxaziridine (9), 
a substrate that apparently reacts with lithium dialkylamides (q 
3)2c and organometallic reagents'O by electron-transfer processes. 

Ph 

Absolute yield determined by GC employing an internal 

0-N j: LiNR2 A N  1 (3) + n'TH 
11 

+ 
10 

When oxaziridine 9 was treated with an excess of lithium amide 
1, we observed formation of pyrrolidine 4 (Table 11). This im- 
plicates aminyl radical 2 as an intermediate in the reaction and 
strongly suggests that an electron-transfer step occurred. The last 
column in Table I1 is the ratio of the moles of pyrrolidine 4 formed 
in the reactions to the moles of 10 formed.8 Despite the scatter, 
the consistency of this ratio leads us to believe that lithium amide 
probe 1 may provide quantitative as well as qualitative evidence 

+ 
9 
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of aminyl radical formation, but further studies of the details of 
these reactions are required before the quantitative utility of probe 
1 is known. 

We are continuing studies with probe 1 and are attempting to 
find aminyl radicals that rearrange more efficiently than 2. 
However, the results presented herein demonstrate the utility of 
our approach for implicating aminyl radical formation and, by 
inference, electron-transfer processes in reactions of hindered 
lithium dialkylamides. 
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Cyclic hydrocarbons composed of N acetylenic units and N CH2 
groups alternating around the ring, e.g., 1, 2, and 3, constitute 

A 

1 2 3 

an intriguing family of compounds, which we refer to as the 
[Njpericyclynes. Such molecules, especially the smaller ones, 
should offer an excellent opportunity to assess the importance of 
"homoconjugation" in neutral systems.2 We report here a syn- 
thesis of decamethy1[5]pericy~lyne,~ the first member of this family 
to be prepared, and present evidence for a strong electronic in- 
teraction among the five acetylenic units therein. 

All 25 carbon atoms of the title compound have been assembled 
from a common five-carbon unit: the readily available 2- 
methyl-3-butyn-2-01 (4). By literature methods, two basic building 

OH CI OMe 
I I I 

I I I 
CHI CHI CHI 

CH,-C-CIC--H CHl-C-CCC-SiMel C H , - C - c ~ c - ~  

4 5 6 
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