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Absiract: Rlmdiumczaamae is abown tn be an effcuin catalyst for the cyclotrim~ of a disubsrituted 
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One of the most powerful methods for the assembly of highly substituted benzene derivatives is the 

cyclotrimerizPtion of an alkyne (l+ 2 + 3). Several quite reactive organometallic reagents have been used to 
effect this transformation.2* 3 We now report that rhodium octanoate4 efficiently catalyzes the 
cyclotrimerization of an alkyne. 

/ 
Ph 

1 

Ph 

The substrate for the cyclization was prepared by alkylation5 of the THP ether of propargyl alcohol6 with 
3-phenyl-1-bromopropane. Hydrolysis of the THP ether followed by Ckmethylation of the &rived alcohol then 
gave 1. 
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Cyclixation procedure: Alkyne 1 (105 mg. 0.56 mmol) and Rh2(C7Hl5CCQ)4 (10 mg, 0.013 mmol, 
2 mol %) in toluene (4 mL) were heated (sealed vial) at 1900 for 30 h. The mixtum was chromatographed on 
silica gel to give recovered l(l0 mg). followed by 2 (36 mg) and 3 (13 mg) as colorless oils, TLC Rf = 0.66 
and 0.55 (5% acetone / CH2C12) respectively. Iu addition, a mixed fraction of 2 and 3 was meoveted (18 mg). 

for a total combined yield from 1 of 71%. 2: 1~ NMR (6): 7.3-7.1. m, 15 H); 4.27 (s, 2 H); 4.26 (s. 2H); 

4.09 (s, 2H); 3.25, s. 6 H); 3.09 (s, 3 I-I); 2.7-2.4 (m, 12 H); 1.7-1.5 (m, 6 I-I). 13C NMR (6): 142.2. 141.4, 

140.5, 138.7, 136.0, 13.0. 133.7. 128.6, 128.3, 125.8, 68.7. 68.6, 58.4, 58.3, 58.1, 36.5, 36.3, 
33.7, 33.2, 28.9, 28.7. MS (m/z. 96): 564 (0.7). 532 (27). 487 (41), 413 (58). 381 (13), 91 (100). 3: 1H 

NMR (8): 7.3-7.1 (m, 15 H); 4.1 (s. 6 H); 3.11 (s, 9 H); 2.7-2.6 (m, 12 H); 1.8-1.7 (m, 6 H). 13C NMR (8): 

143.1, 142.1, 132.4, 128.6, 128.3. 125.7, 68.7, 58.1, 36.5, 33.7, 29.2. MS (m/z, %): 532 (4) (M+ - 
CH3OH). 500 (19). 468 (36), 456 (28), 455 (38), 377 (16). 91 (100). 

Of the transition metal complexes that we have so far investigated (which also include (Ph3P)3RhCl, 

Mo(C0)6, (Ph3P)qPd. (PhgP)qpt, Rh2(tritluoroacetate)4, and dpppPdCl2), rhodium oetanoate is unique in 

affording synthetically useful conversion of 1 to 2 and 3. As rhodium octanoak? is commercially available and 

air stable, this cyclodirnerixation should be a useful addition to the armamentariurn of organic chemistry. 
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