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- Lithium trimethyisiiyidiazomethane smoothly reacts with 

ketenimines to give 1,2,3-triazoles in good ylelds. 

We have already revealed that the lithium salt of trimethylsilyldiazomethane (TMSC(Li)N2), a 

useful [C-N-N] azole synthon,2 smoothly reacts with heterocumulenes such as is0c~anates.3 

isothiocyanates,4 and carbon disulfide5 to give 1,2,3-triazoles, 1,3,4-thiadiazoies, and 1,2,3- 

thiadiaroles, respectively. Our continued interest in the azole synthesis using TMSC(Li)N2 has 

led us to investigate the reaction of TMSC(Li)N2 with ketenimines 1. 

We have found that TMSC(Li)N2, easily prepared from trimethylsilyldiazomethane (TMSCHN2) 

and n-butyllithium, smoothly reacts with 1 to give 1,5-disubstituted 4-trimethyisilyl-l,2.3- 

triazoles 2. 
R' 

Ftl (CH,),SiC(Li)N, 'CH 
'C =c=N-R 3 b 

Ft2' 

1 

$ Dedicated to Sir Derek H.R. Barton on the occasion of his 70th birthday. 



A typical experimental procedure for the preparation of 2 is as follows: To a solution of 

T M S C H N ~ ~  (1.87 M hexane solution. 0.64 ml. 1.2 mmol) In diethyl ether (10 mi) was added 

dropwise n-butyllithium (15 % hexane solution, 0.76 ml, 1.2 mmol) at 0°C under argon and the 

mixture was stirred at 0°C for 20 min. A solution of ketenimine 17 (1 mmol) in diethyl ether (2 

ml) was then added dropwise at 0%. The mixture was stirred at 0°C for 2 h. After addition of cold 

water, the mixture was extracted with benzene. The organic layer was washed with water, dried 

over magnesium sulfate, and concentrated in vacuo. The residue was purified by column 

chromatography on silica gel (BW-820MH, Fuji Davison) to give 2. 

The results are summarized in Table. Various ketenimines 1 including aliphatic and aromatic 

ones react with TMSC(Li)N2 to give 2 in good yields. In the cases of l a  and i d ,  the desired 

1,2,3-triazoles 2 are obtained as the major products, but small amounts of 3H-pyrazoles. 

resulting from the reaction of TMSC(Li)N2 with carbon-carbon double bond moiety of 1, are also 

Tablea Preparation of 1,2,3-Triazoles 2 

a C6H5 C6H5 p-MeCgH4 74C 1 0 8 - 1 0 9  

b C6H5 C6H5 p-BrCsHq 6 9 122-1 22.5 

c C6H5 C6H5 p-MeOCgHq 6 8 134-136  

d C6H5 C6H5 n-CqHg 67d 74.5-75.5 

e Me Me p-MeC6H4 8 2 104-104.5 

f C2H5 n-CqHg n-CqHg 8 2 oil 

a) All 1,2,3-triazoles 2 gave satisfactory elemental analysis and spectral data. b) Recrystallized 

from benzene-hexane or hexane. c) 3,3-Diphenyl-4-(p-toluidino)-5-trimethylsilyl-3H- 

pyrazole was also obtained in 6 % yield. The structure was determined on the basis of the ir and 

1 H-nmr spectral data. d) 4-Butylamino-3,3-diphenyl-3H-pyrazole was also obtained in 11 % 

yield. The structure was determined on the basis of the elemental analysis and spectral data. 
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formed. Diethyl ether seems to be the solvent of choice. The use of tetrahydrofuran as the solvent 

showed the decrease in yield. n-Butyllithium is essential to conduct the reaclion since TMSCHN2 

does not react with 1 at all. Desilylation of 2 is easily achieved with 10% aqueous potassium 

hydroxide in methanol in high yields.8 The reaction mechanism of the formation of 2 may be as 

follows: Nucleophilic attack389 of TMSC(Li)N2 on the electron deficient sp carbon atom of 1. 

followed by cyciization gives the intermediate 3. Aqueous work-up of 3 affords 2. 

Although the reaction of several ketenimines with diazomethane is known10 to produce 1,2,3- 

triazoles, a long reaction time is required for the completion of the reaction and the yields of 

triazoles are low. The method described here makes possible the efficient conversion of 

ketenimines to 1,2,3-triazoles under mild reaction conditions, and will provide a new and 

convenient method for the preparation of 1,2,3-triazoles. 

ACKNOWLEDGEMENT 

This work was supported by a Grant-in-Aid for Scientific Research (No. 63571001) from the 

Ministry of Education, Science and Culture. Japan. 

- 135 - 



REFERENCES AND NOTES 

1. For part 80, see T. Aoyama and T. Shioiri, Tetrahedron Lett., submitted. 

2. For a recenl example, see T. Asaki, T. Aoyama, and T. Shioirl, Heterocycles, 1988, 27, 

343; For a review, see T. Shioirl and T. Aoyama, J. Synth. Org. Chem. Japan, 1986. 44. 

149. 

3. T. Aoyama, M. Kabeya, A. Fukushima, and T. Shioiri, Heterocycles, 1985, 23, 2363. 

4. T. Aoyama, M. Kabeya. A. Fukushima, and T. Shioirl, Heterocycles, 1985, 23. 2367; 

T. Aoyama, M. Kabeya, and T. Shioiri, Heterocycles, 1985, 23, 2371. 

5. T. Aoyama, Y. iwamoto, and T. Shioiri Heterocycles, 1986, 24, 589. 

6. S. Mori, I. Sakai, T. Aoyama, and T. Shioiri, Chem. Pharm. Bull., 1982, 30, 3380; 

T. Shioiri, T. Aoyama, and S. Mori. Org. Synfh.. in press. 

7. The ketenimines 1 used were prepared according to the reported methods, see C.L. 

Stevens and G.H. Singhal, J. Org. Chem., 1964, 29, 34; C.L. Stevens and J.C. French, 

J. Am. Chem. Soc., 1954, 76, 4398. 

8. For example. 2a (92 mg, 0.2 mmoi) was refiuxed with 10 % aqueous porassium 

hydroxide (5 ml) in methanol (10 rnl) for 6 h to give 5-diphenylmethyl-1-(p-tolyl)- 

1,2,3-lriazole in 93 % yield, mp 139.5-140.5"C (~i t . , lO 146.5- 148.5OC). 

Analogously, l-(p-bromophenyl)-5-diphenylmethyl-l.2.3-triazole was obtained 

from 2b in 96 % yield. mp 169-170°C (~it..lO 172-173°C). 

9. C.L. Stevens and R.J. Gasser, J. Am. Chem. Soc., 1957, 79, 6057; A. Battaglia, G. 

Cainelii, D. Giacomini, G. Martelli, and M. Panunzio. Tefrahedron Lett., 1987, 28, 

4347. 

10. M.W. Barker and J.H. Gardner. J. Heterocycl. Chem., 1969. 6. 251. 

Received, 24th August ,  1988 


