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Earlier we demonstrated that a 1,5-hydride shift readily occurs in the vinyl cation inter- 

mediate formed in the course of acylation of alkynes with acylium salts.' This paper deals with 

the application of this process for the preparation of a series of 1,2_disubstituted adamantanes, 

The interaction of 1-adamantanoyl tetrafluoroborate(1) or hexafluoroantimonate(2)2 with 

mono- or disubstituted alkynes proceeds smoothly at -50' to -2O'C and affords as the main 

products 1,2_disubstituted adamantane derivatives according to the general reaction shown in 

Scheme 1. I 
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Depending on the nature of acylium salt, and/or the reaction media, different types of 

products could be prepared. Thus the reaction of the alkynes 3-7 with j_ in CH2C12-C2H4C12 -- 

yields the 2-fluorinated derivatives 8-123, -- evidently formed by the interaction of intermediate 

B with the BF4@ counterion, as shown below. 

z-1. g-11. 

trans 

Yields4 

3R = CH3 8 R = CH3, 50 

4 R = n_-C3H7 2 R = "-C3H7, 60 

5 R = CH2C(CH3)3 10 R = CH2C(CH)3, 40 

5 R = C(CH3)3 11 R = C(CH)3, 50 

7R = C6HS 12 R = C6H5, 60 - 

The typical experimental procedure is as follows: a solution of 1-pentyne(&) (0.1 ml, 

1 nm101) and 1-admantanoyl chloride (0.2 g, 1 mmol) in CH2C12 (5 ml) was added to a solution of 

AgBF, (0.3 g, 1 mmol) in CH2C12-C2H4C12 (20 ml, 1:l). The mixture was stirred at -6O'C for an 

hour and treated with an aqueous NaHCOgether mixture. The ethereal extract was washed with H20, 

dried over Na2S04 and the solvent was removed in vacua. A preparative tic separation of the 

residue (Si02, ether-hexane, 1:4, Rf = 0.5) afforded 2, 0.15 g, 60%,as a colorless oil: PMR 

(Varian DA-60, 6 scale, CC14), 6.34, d, HA; 6.81, dt, HD, JAB = 15.5 cps; 4.8 dd, C&F, JHF = 

49 cps, JH2H3 = 4 cps MS; 250 (M+); 153 (AdF+); 97 (COCH=CHC,H,o). Anal. Calcd. for C16H230F: 

C, 76.80; H, 9.90. Found: C, 77.34; H, 9.90. 

Under essentially the same conditions the reaction of Lwith 2 gives primarily the 2-chloro- 

ketone 13, originating from the reaction of the intermediate B (Scheme 1) with the chlorinated 

solvents. 5 Not surprisingly, the same process carried out in the presence of aromatic solvents 

results in the formation of 2-arylderivatives 14 and 153 along with substantial quantities of 

16 and 17 (ratio 14:16 or 15:17 is 1:l; total yield 5;60%) .3 The formation of 16 and 17 corres- -- -- -- -- 
pond to the trapping of the intermediate &with aromatic solvent6 prior to the 1,5-hydride shift, 

as shown below. 



NO. 16 

16, Ar = C6H5 lJ, Ar = C6H5 

lo Ar = 0, m, or e-CH3C6Ha 15, Ar = 0, no, or p-CH3C6H4 

Acylation of Z-butyne with 1 proceeds in a more complicated way and results in the forma- 

tion of mixture of two fluorinated ketones, Is and 193 (ratio l:l, total yield 60%).7 

CH3 

- 

In general the yields of 1,5-hydride shifted products in the adamantane series are higher 

than those in the cyclohexane series lea, evidently owing to the presence of six eqyivalent B- 

hydrogensin the adamantane nuclei which are capable of reacting with the vinyl cationic Center 

in intermediate A. The ease of the 1,5-hydride shift is further demonstrated by the essential 
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absence of allenic products (for the acylation of 2 or 5) or rearranged ketones (for the acyla- 

tion of 5) which could have arisen by alternative pathways of stabilization of the initial vinyl 

cation intermediates A. 

In sumnary, although the isolated yields of the 1,2-adamantanes synthesized by the described 

reactions are moderate, the simplicity and versatility of the method make it an attractive 

alternative to the known procedures for the preparation of 1,2-disubstituted adamantanes.g 

The details and scope of this novel method will be reported in future papers. 
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