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Although radical reactions of tertiary amines have been postulated to 

play an essential role in certain biological processes2 only scarce &endcal 

information is available3 on this type of reaction. Aiming at novel routes 

to 3-halogenated 1-aza-adamantanes we have investigated the reaction of la - 

with different halogenating agents. 

Irradiation4 of 2 in presence of BrCC13 immediately resulted in the 

formation of a white precipitate: the sams product 2 was obtained on reaction 

of 1 with BrCC13 in presence .of Bz202. As micro analysis of 2 revealed the 

presence of both Cl* 0 and Br the reaction was repeated with Ccl4 as halogen 

source. 

Again a crystalline compound was formed in a yield of 81% based upon 

converted la _, which on the basis of its analytical data was formulated as the 

dimei 1, (x = cl ) q >300°c (aec)'. The latter product was also formed upon 

photochlorination of la with CC13S02C1 (yield 64%). - In none of the experiments 
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the formation of 2 and & could be detected although GLC-analysis of the 

supernatant indicated the presence of CIiC13. The possibility of 2 arising 

from a combination of firstly formed ,I& with 2 was ruled out by irradiation 

in benzene (quartz vessel) of a mixture of 2 and g which gave back only the 

starting materials almost quantitatively. 

In agreement with recently found results6 on the behaviour of polyhalo- 

alkanes in electron-transfer reactions, the following sequence of main 

processes is conceivable : ( N-AdJi z 3 ,[N-Ad&N-AdH] X . HX Z 2 ) 
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In view of the number of possible routes' no clear mechanistic results 

have been obtained as yet, although most likely reactions 1 - 8 have to be 

involved. Two general aspects, however, may be emphasized : 

(i) the high efficiency of the combination of the N-Ad- and[.N-AdH]@species* 

and (ii) the easy mode of reaction of tertiary amines with polyhalomethanes'. 

From the foregoing results it became obvious that halogen sources of 

different type had to be used to achieve our synthetic goal. While N-halo- 

succinimidesl' and sulfuryl chloride gave no positive results the use of 

tBtOC1 afforded the chloro-derivatives 2 and s in yields indicated in the 

table. 
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TABLE 

a 
tBtOC1 

bJ 

c) 

d) 

eJ 

time 
in hr 

T(‘C) 
b 
W 

1 r.t. 0,100 

2 r.t. 0,116s 

20 r.t. 0,1105 

2 r.t. 0,129o 

4 r.t. 0,109e 

6 -loo 0,112s 

d 
S(%J 

4 

3 

4.5 

1 

1.5 

4 1 

4 1.5 

7 2 1 4 1 

4.5 1 

37 

45 

46 

59 

51 

mm01 of tBtOC1 

weight of solid material obtained after work-up and 

sublimation in g 

determined by P&St-analysis of the solid material 

calculated on the amount of s consumed 

in this experiment significant quantities of dichlorinated 

material were obtained which prevented accurate analysis. 

In a typical experiment 1.0 mmol of la together with the amount oftBKC1 - 

in 10 ml of benzene was irradiated in a Pyrex vessel for the time indicated. 

After removal of small quantities of solid material (la-I-V-1) tne filtrate 

was evaporated and the remaining solid purified by sublimation. The 3-Cl 

derivative was obtained as its HOTS-salt, mp ~&HOTS, 147-148'c, PMR S(CDCl,) 

3.61 s (2H) NCH2-Ccl, 3.52 s (4H) Ng2. The data for E, mp 130°C (sublimation 

at 70°C) PMR s(C6D6) 3.20 s (2HJ Nz2-Ccl, 2.69 8 (4H) NCH2. 

Tnese results illustrate the striking difference in photochemical behaviour 

of & towards reagents capable of electron-transfer and other halogenating agents. 

The ratio lb - : e given in the table indicates a similar selectivity pattern as 

has been found in the bromination of & 11 . 

Results ot different types of radical reactions will be published 

separately. 
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