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Summorp: While synthesizing m0d& for intramolecular recognition, a simpk and qJicient 
method for forming terminal arylethynes was developed and pallmiium-catalyzed coupling 
chemistry of alkynes with either aryl iodkies or atyl tnflates MU used to fonn crowakd 
disubstituted al&es. 

Intramolecular recognition describes the interaction of two groups on the same molecule. As such 

it encompasses intramolecular catalysis in small molecules, proteins, and DNA, and non-covalent interactions 

that stabilize the terdary structum of biopolymers and those that regulate nanometric devices. We are 

synthesizing a series of diaql- and arylnaphthylethynes, 1 - 3, for studies of intramoleculiu recognition. 

Others have used this framework to anchor functional groups in a defiued geometry for complexation of 

cations.3 We report herein an efficient synthesis of these crowded ethynes by combining a modification of 

a classic method for the synthesis of terminal alkynes with a modem organometallic method for the synthesis 

of disubstituted alkynes. 

1 R=H 3 
2R=OCH3 

We have developed a simple method for synthesizing electron-rich aryle.thynes. (Scheme 1) Our first 

attempt to convert 2’,6’-dimethoxyacetophenoue 4a into the corresponding alkyne 6a following a classic 

pro&me’ resulted in undesired products. Two concumnt reactions took place between the electron-rich 

acetophenone 4a and phosphorus pentachknide - - formation of a vinyl chloride and chlorination of the 

aromatic ring. Dehydmhalogenation of this product by lithium diiqropylamide pmduced lchloro-3- 

ethynyl-2,4-dimethoxybenzenes. 

To prevent chlorinating the ring, a five- to seven-fold excess of phosphorus trichloride is mixed with 

the ketone in benzene before phosphorus pentachloride is added to the solution6. Quantitative conversion, 

based on NMR data, of the ketone into the vinyl chloride is accomplished without chlorinadug the ring. We 

6753 



6754 

have synthesized 2-(l&lorovinyl>lQ-dimethoxybenzene. Sa. and l-(lchlorovinyl)-2,7dimethoxynaphthalene’, 

Sb, in 72.3% and 78.1% purified yielda, respectively. The vinyl chlorides have been characterized by 

NMR*a, IR, mass spec. and elemental analysis. me generality of this reaction has not been fully 

investigated, but it appears to be a useful method for the synthesis of electron-rich I-arylvinyl chlorides from 

the aryl methyl ketones. 

Dehydrohalogenation”’ by lithium diisopropylamide at room temperature quantitatively converts, 

based on NMR data, the vinyl chlorides, Sa and Sb, into 2-ethynyl-1,3-dimethoxybenzene, 6a and 2,7- 

dimethoxy-lcthynylnaphthalene, 6b. Overall isolated yields using crude vinyl chloride were 79.6% and 

85.0%, respectively. The ethynes have been fully characterized by NhW*q IR, mass spec., elemental 

analysis, and X-ray crystal structu~s~~‘~. 
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Scheme 1 

Recent synthetic procedure~‘~ for the coupling of either atyl iodides or aryl triflates with alkynes 

offer numerous possibilities for the coupling of alkynes 6a and 6b. In synthesizing our key synthons, 1 - 

3, we have shown that palladium-cataJyzed coupling reactions work well even for the synthesis of crowded 

disubstituted alkynes. In the presence of palladium(O) and copper iodide as Co-catalysP, methyl 2- 

iodobenzoate and alkyne 6a couple to yield methyl 2-[(2,adimethoxyphenyl)ethynyllbenzoate 1 in 56% 

isolated yield. The key synthon 1 has been characterized by NhW6, IR, mass spec., elemental analysis 

and X-ray crystal structure”. 

Adapting the procedure by Chen and Yang’*, alkynes 6a and 6b couple with 2-methoxy-6 

methoxycarbonylphenyl trifluoromethanesulfonau? to yield methyl 2-[(2,6dimethoxyphenyl)ethynyl]-3- 

metho~ybenzoate’~ 2 and methyl 2-[(2,7dimethoxynaphthyl)ethynyl]-3-methoxybenzoate 3 in 62% and 57% 

isolated yield, respectively. The synthons 2 and 3 have been fully charac&& by NMR-, IR. mass 

spec.. and elemental analysis. In the coupling reaction of alkyne 6a with the tciflate. b&1,3-(2.6 

dimethoxyphenyl)butenyne, 7, has been isolated as a side-product (=5%), probably because an excess of the 

alkyne is used. Trost et al. have shown that enynes can be synthesized by the dimct coupling of two ethynes 

using palladium(IIY. Formation of the enyne 7 could probably be prevented by coupling a tin derivative 

of 6a to the triflate, however, due to the difficulty of purifying the tributyltin derivative of &I, we’ve chosen 

to accept the formation of the enyne because it is easily separated by flash chmmatography. The coupling 

nactions have not been optimized. 
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