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SUMMARY 

The tributyltin derivatives of phthalimide, succinimide, imidazole, and isatin 
have been used as intermediates for the formation of the corresponding N-acyl 
derivatives by reaction with acyl halides under mild conditions. Metathetical reac- 
tions of the stannyl derivatives have also been investigated. 

Stannylamines are known to undergo easily alkylation reactions, in which 
the stannyl group is replaced by an alkyl group’. Several N-stannyl derivatives of 
compounds having acidic nitrogen have been described, such as N-(trialkylstannyl)- 
phthalimide and N-(trialkylstannyl)imidazole, but it seems that these compounds 
were not utilized as intermediates for the preparation of their N-acyl or N-alkyl 
derivatives. Conventional acylation of such acidic nitrogen compounds may be easy 
or difficult depending on the type of the compound. It seems that use of N-stannyl 
derivatives of such compounds offers a convenient method for synthesizing their 
N-acyl derivatives_ 

We studied the acylation reaction with N-(tributylstannyl)imidazole, -phthali- 
mide, -succinimide, and -isatin. These derivatives were prepared by heating the corre- 
sponding nitrogen. compounds with bis(tributyltin) oxide under azeotropic conditions 
(benzene or toluene). These compounds are less sensitive to hydrolysis than the 
stannylamines’, and they were found to react almost quantitatively with acyl, aroyl 
or sulfonyl chlorides to give the corresponding N-substituted acyl derivatives. 

The reactions were carried out at room temperature in solvents such as light 
petroleum or ether. The solvents for the reaction were chosen so that the derivative 
precipitated out on formation. This method is thus convenient and mild for the 
preparation of the above N-acyl derivatives and is clear cut, unlike conventional 
acylations in which side reactions such as oxidation, may occur. Of special interest 
is the preparation of N,N’N”-triacetyl-, -tripropionyl- or -tribenzoylcyanuric acids, 
which are difficultly accessible3_ These were obtained by reaction of the appropriate 
acyl halides with the N-tributylstannyl derivative of cyanuric acid. 

We investigated the possibility of using the N-stannyl compounds as active 
intermediates for the preparation of the corresponding N-alkyl derivatives. However 
no reaction occurred between benzyl chloride and N-(tributylstannyl)imidazole or 
N-(tributylstannyl)phthalimide. Failure of the stannyl compounds to react shows 
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yield 0.51 g (67 %); mp. 38O. After recrystallization from ether, the m.p. rose to 4041° 
(lit8 40-41). (Found: C, 50.85; H, 4.95; N, 9.93. C6H7N03 calcd.: C, 51.07; H, 5.00; 
N, 9.92 %_) 

N,N’-Adipoyldiimidazole 
N-(Tributylstannylimidazole (7.14 g, 0.02 mole) was dissolved in petroleum 

ether (I 50 ml), adipoyl chloride (!:!3 g, 0.01 mole) was added, and the reaction mixture 
was stirred for 15 min. The precrpttate that formed was washed with light petroleum 
(yield 2.3 g, 93.5%) an d recrystallized from ethanol, m-p. 161 (lit9 158), (Found: C, 
58.03; H, 5.83; N, 23.05. CIZH14N402 calcd.: C, 58.52; H, 5.73; N, 22.75x.) 

N,N’,N”- Triacetyl-s -triazine-2,4,6-trione 
To a solution of 1,3,5-tris(tributylstannyl)-s-triazine-2,4,6-t~one1’ (4.98 g, 

0.005 mole) in light petroleum (50 ml) acetyi chloride (2.5 g, 0.0032 mole) was added, 
and the mixture was heated under reflux for 30 min. The solution was left in the cold 
for 1 h and the product was ti!tered and washed with light petroleum, yield 1.2 g 
(94.5%); m-p. 142-3O. (Found: C, 42.32; H, 3.87; N, 16.66. CgHgN306 calcd.: C, 
42.36 ; H, 3.55 ; N, 16.46 %.) 

N,N’,N”-Tripropionyl-s-triazine-2,4,6-trione 
The compound was prepared as above in 91% yield, m-p. 78-79”. (Found : C, 

48.14; H, 5.11; N, 14.62. C12H15N306 calcd.: C, 48.49; H, 5.09; N, 14.12%.) 

N,N’,N”-Tribenzoyl-s-triazine-2,4,6-trione 
The reaction with benzoyl chloride was carried out as above in benzene, reflux 

time 1 h ; yield 98% ; m-p. 240-241°. (Found : C, 65.41; H, 3.75 ; N, 9.39. Cz4H15N306 
calcd.: C, 65.30; H, 3.42; N, 9.52%) 

N-(p-Toluenesuljbnyl)imidazole 
N-(Tributylstannyl)imidazole (3.57 g, 0.01 mole) and p-toluenesulfonyl chlo- 

ride (1.91 g, 0.01 mole) were dissolved in light petroleum (50 ml). The reaction mixture 
was shaken for about 15 min. A heavy oily phase separated out, which on cooling and 
inoculation with a crystal of N-(p-toluenesulfonyl)im.idazole crystallized out ; yield 
2.1 g (95.5 %) ; m-p. 78” (lit-l ’ 78”) after recrystallization from beuzene/cyclohexane 
(l/3). (Found: C, 54.11; H, 4.78; N, 12.40; S, 14.47. C,,H,,N,OZS calcd.: C, 54.03; 
H, 4.54; N, 12.61; S, 14.42 %.) 

N-Bromophthalimide 
N-(Tributylstannyl)~hthalimide (4.35 g, 0.01 mole) was dissolved in carbon 

tetrachloride (50 ml) and bromine (1.6 g, 0.01 mole) in carbon tetrachloride (10% 
solution) was added. IV-Bromophthalimide separated out; yield 2.2 g (97 %); m-p. 
206O. 

N-(2,4_Dinitrophenyl)phthalimide 
N-(Tributylstannyl)phthalimide (4.35 g, 0.01 mole) was dissolved in dry DMF 

(50 ml), 2,4-dinitrofluorobenzene (1.86 g, 0.01 mole) was added, and the reaction 
mixture was gently heated for 1 h. The solution became red in a few minutes, and tri- 
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butyltin fluoride separated out. The DMF was evaporated in UCICUO, petroleum-ether 
was added slowly to the residue and N-(2,4_dinitrophenyl)phthalimide prectprtated 
out ; yield 2.3 g (73 %) ; m-p. 195O (lit.” 192O). (Found: C, 53.40: H, 2.25; N, 13.61_ 
C14H7N306 calcd.: C, 53.68; H, 2.25; N, 13.42x.) 

N-(Triphenylstannyl)imidazole 
N-(Tributylstannyl)imidazole (1.78 g, 5 mmoles) was dissolved in benzene 

(25 ml) and triphenyltin chloride (1.92 g 5 mmoles) was added with stirring. The 
reaction mixture was heated under reflux, and the N-(triphenylstannyl)imidazole 
separated out and was collected; yield 1.9 g (91%); m.p. 310’ (lit4 310’). 

Metathesis reaction between N-(tributylstannyl)phthalimide and imidazole 
N-(Tributylstannyl)phthalimide (4.35 g, 0.01 mole) and imidazole (0.68 g, 

0.01 mole) were dissolved in benzene (25 ml) and heated under reflux for 2 h. On 
cooling, phthalimide separated out; yield 1.3 g (88 %); m-p. 2370. The benzene filtrate 
was evaporated to dryness, methanol was added, and on cooling to - 15” (tributyl- 
stannyl)imidazole (2.35 g, 66%) crystallized out; m-p. 64-65”. 

REFERENCES 

1 J. LCRBERTH, J. Organometal. Chem., 16 (1969) 235. 
2 K. JONES AND M. F. LAPPERT, Organometal. Chetn. Rev., 1 (1966) 67. 
3 IVefh Pat., 6, 603, 149 (1966). 

4 J. G. A. Luum AND G. J. M. VAN DER KEXI(, &cl. Trau. C/rim. Pays-Bas, 82 (1963) 118 I. 
5 P. DUNN AND T. NORRL% Australia, Commonwealth. Dept. Supply, Defence Std. Lab., Rept, 269 (1964): 

Clzem. Abstr., 61 (1964) 3134. 
6 T. L. JACOBS, S. WI~TEIN, G. B. LINDEN, J. H. ROBS~S. E. F. LEVY AND D. SEYUOUR, Org. Syn.. 

28 (1948) 70. 
7 M. CAPLOW AND W. P. JENCKS, Biochem., 1 (1962) 883. 
8 C. DJERASSI AND C. T. L~K, J. Amer. Chem. Sot., 75 (1953) 3493. 

9 H. A. STAAB Chem. Ber., 90 (1957) 1326. 
10 W. J. STAhIhf, .I_ Org. Chem., 30 (1965) 693. 
11 H. A. STAAB AND K. WENDEL, Chem. Ber., 93 (1960) 2902. 

12 H. H. HODGSON AND D. P. DODGSON, J. Chem. SOC., (1948) 1995. 

J. Orgunornefal. Chem., 35 (1972) 


