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Abstract- The palladlium-catalyzed reaction of 4,6-d~lodo- 

2-methylpyrimidine with 5-trlmethyls~lylpent-4-yn-1-ylzlnc 

iodide gave 4,6-bls(5-trimethylsi1ylpent-4-yn-1-yl)-2-methyl- 

pyrmidine. Desilylaticm of the product followed by treatment 

wlth cupric acetate gave 13-methy1[10](4.6)pyrimidinophane. 

Although many cyclophanes with heteroaromatic nuclel are known, pyrimidmophanes 

have not yet been synthesized. For example, Hlrano reported the reaction 

of 3-acetylcyclododecanone with phosphorus pentasulfide gave a thlophenophane in 

moderate yield, but they did not (live any comment on the synthesis of pyrimidino- 

phane by the condensation of the hone with amldine or wlth thiourea derivatives. 

Furthermore, it is reported that attempts of a pyrimldlnophane from l-acetoxy- 

13.13-dichlorobicycloI10.l.O.ltridecane wlth guanidine were unsuccessful. 
2 

On the other hand, the cross-coup1.ing 2-eactions of ary halides with u-ethoxy- 

carbonylalkylzinc lodides are prompted by the catalytic action of dichlorobis(tri- 

arylph~sphine)palladium,~ and the method can be applied to the carbon-carbon bond 

formation on N-heteroaromatlc rings. 
4 

In the present papar, we describe the synthesis of a pyrlmldinophane from 4,6-bis- 

(pent-4-yn-1-yl)-2-methylpyrlmidine which was derived by the palladium-catalyzed 

reaction of 4.6-dilodo-2-methylpyrimldine with 5-trimethylsilylpent-4-yn-1-ylzlnc 

iodide. 

When 4-~odo-2,6-dlmethylpyr1m1dine (1) was allowed to react with 5-trimethylsilyl- 

pent-4-yn-1-ylzlnc lodide whlch w.ns prepared in from 5-trimethylsilylpent-4-- 
yn-1-yl iodlde and zinc-copper couple in N,N-dlmethylacetamlde - (DMA) and benzene 



at 80°C, in the presence of dichlorobis(triphenylphosphine)palladium, 2.6-di- 

methyl-4-(5-trimethylsilylpent-4-yn-l-yl)pyr~midine (21, bp 130DC/3 m H g ,  was 

obtained in 65 % yield. 

Based on the above results, 4.6-dilodo-2-methylpyrimidine (31 was treated with a 

small excess (2.5 equivalents) of the pentynylzinc iodide under the same condi- 

tlons, and 4,6-bis(5-trimethyl~i1y1pent-4-yn-l-yll-2-methy1pyrmidine (4b), bp 

15S°C/1 mHg, was obtained in 48 8 yield. Desllylation of 4b with potassium 

hydroxide in methanol5 gave 4,6-bis (pent-4-yn-1-yl I -2-methylpyrimidine 15b). bp 

12S°C/1 m H g ,  in 98 % yield. Then, treatment of 5b wlth cuprlc acetate in pyrl- 

dine according to the method reported by Matsuoka =. ,6 caused intramolecular 

oxidative coupling of the ethynyl group to give the pyrimidinophane (6). mp 148- 

14g°C, in 37 % yield. Catalytic reduction of 6 over palladium-carbon gave 

13-methy1[101(4,6)pyrimid1nophane ( 7 ) ,  bp 135*C/3 m H g ,  in 83 % y~eld. 
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Similarly, the palladium-catalyzed cross-coupling reactions of 3 with 4-tr~methyl- 

silylbut-3-yn-1-ylzinc ~odide and of 2,4-diiodo-6-methylpyrimidine (8) with the 

pentynylzlnc lodide gave 4,6-b1s(4-tr1methylbut-3-yn-l-ylb2-methylpyr1midine 

(4aI. bp 155'C/3 mmHg and 2,4-bis(5-trimethylsilylpent-4-yn-l-yl)-6-methylpy~mi- 

dine (9). bp 165'C/5 mHg, in 60 and 27 8 yields, respectively. Although the 

desilylation of 4a and 8 proceeded smoothly to give 5a. bp 12SSC/4 mmHg and 10, bp 
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145'C/5 m H g ,  in 95 and 97 % yields, respectively, the oxidative cyclizatlon of 5a 

and 10 resulted in the formation of resinous substances, and no pyrimidinophane 

was obtained. 
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EXPERIMENTAL 

4,6-B~s(5-trimethylsilylpent-4-yn-:L-yl)-2-methylpyrimidlne (4b) 

A mixture of Zn-Cu couple (1.8 91 and 5 - t r l m e t h y l s i l y l p e n t - 4 - y n - 1 - y l  iodlde (3.98 

g, 15 moll in dry C6H6 (30 mll and dry DMA (2 ml) was stlrred at BO'C for 4 h. 

To this solutlon, Pd(PPh ) C1 (O.:l q, 0.04 moll and 4.6-diiodo-2-methylpyrmi- 3 2  2 

dine (31 (2.08 g, 6 mmol) were added, and the mixture was stirred at 80°C for 48 

h. The mixture was washed with H20 and dried over MgS04. The residue obtalned 

from the C6H6 layer, was purified by sllica gel column chromatography uslng CHCl - 
3 

AcOEt (9:l v/Vl as an eluent. Bulk#-to-bulb distillation of the product obtained 

from the eluate afforded a colorless liquid. 

13-Methyl[lo]~4,6~pyrimid1nophhne-4,6-dine I61 

A solution of 4,6-bis(pent-4-yn-l-ylI-Z-methylpyrlmidlne (5bl (0.88 q, 3.9 mmol) 

in ether (1 1) was slowly added to a mlxture of Cu(OAc12 (12.6 g ,  69.4 -01) and 

pyridine (260 ml) at 100-105'C during 28 h with stirring, and the mixture was 

heated at the same temperature for additional 1 h, After removal of the solvent 

In vacuo, the residue was partitioned between C6H6 and H20. The residue obtained 

from the C6H6 layer was purified by silica gel colunm chromatography using hexane- 

Et3N (20:l v/v) as an eluate. The product obtained from the eluate was recrystal- 

lized from cyclohexane to give colo.cless needles. 



Table Spectral and Analytical Data for the Newly Synthesized Compounds 

....--2-.- ,~ 

IT em-l ' ~ - ~ m r  s (ppm) Fo~mulae - Calcd .. (Found ... - 
I 

No. (CHCl31 (CDC13) L n N 

2 2180 0.15(9H.s) ,1 .7-3.0(6H,m) ,2.46 C14H22N2~1 68.24 9.00 11.37 
13H.s) .2.67(3H.s) .6.85(1HHs) (68.02) (9.23) (11.22) 
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