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PJ)st~ct:  5-Methyl tetrazole was N-protected with the trityl group and deprotonated using n-BuM. 
The resulting 5-methyl anion was trapped with a variety of electrophfles to provide 5-subst i tuted 
tetrazoles in good yields. The trttyl protecting group was readily removed using HCI in methylene 
chloride. Copyright © 1996 Elsevier Science Ltd 

Tetrazoles have been widely used as carboxylic acid pharmacophores,  especially in the design of 

angiotensin II antagonists, i Generally, the tetrazole ring is prepared by the cycloadditlon reaction of 

azide with nitriles. 2 A method for incorporation of the tetrazole ring into compounds by reaction of a 

5-alkyl tetrazole anion with an electrophile was necessary for our work. However, few reports describe 

the functionalization of tetrazoles by reaction of their anions with electrophiles. In one example, 1- 

phenyl-5-tetrazole acetic acid was prepared from 1-phenyl-5-methyl tetrazole by reaction of PhLi 

followed by CO2, 3 Thomas reported the reglochemical outcome of the metalation and electrophfle 

t rapping reaction of l(2}-methyl-5-ethyl tetrazole. 4 Those exper iments  showed tha t  selective 

functionalization of the 5-alkyl position can occur only on the 1,5 regioisomer. Furthermore, the free 

tetrazole is inaccessible since an N- 1 alkyl group is present. A potential solution to this problem was 

suggested by the work ofAndrus.  5 In that  report, tetrazole acetic acid ester was N-protected with ((((p- 

nitrobenzyl) oxy)carbonyl)oxy)methyl chloride to provide a 1:1.3 ratio of N-regioisomers. The 1,5- 

regioisomer was treated with LiOCEt3, the resulting anion trapped with an acid chloride, and the 

protecting group removed by hydrogenolysis. This strategy suffers from a lack of regioselectivity in the 

protection step and does not use a readily available protecting group. We report here a protection, 

metalation and deprotection process which allows for the reaction of 5-methyl tetrazole with a wide 

variety of electrophfles. The overall sequence utilizes inexpensive, commercially available reagents and 

allows for the isolation of free 5-alkyl tetrazoles in high yield. 
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We selected the trityl group to protect the acidic N-H of 5-methyl tetrazole 6 for several reasons: 

crystalline N-trltyl-5-methyl tetrazole was prepared in high yield, the bulky trityl group provided 

exclus/ve/y the 2,5-regioisomer, it was inert to the metalatlon conditions, and deprotection occurred 
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readily in high yield (Scheme). Significantly, only a single regioisomer is formed in the protection step: 

this simplifies subsequen t  synthetic operations which might be carried out prior to tetrazole 

deprotection. 

Commercially availab]e 5-methyl-tetrazole 7 was reacted under  phase transfer conditions 8 with 

trityl chloride 9 to provide the product in 75% recrystallized yield as a single regioisomer. 2-Trityl-5- 

methyl tetrazole was then treated with n-BuLl {THF, -78 °C) followed by an electrophile to provide a 

variety of 5-methyl subst i tuted tetrazoles (Table). Most electrophfles reacted in satisfactory yield 

including a ldehydes  I0, ketones, alkyl halides and benzyl halides, i I Two of the cases that  we 

examined, DMF and benzoyl chloride, did not provide the desired product. Generally, reactions with 

acyl chlorides resulted in complex reaction mixtures. We did not observe overalkylation in any of the 

reactions. Regiochemistry of the trityl position was confirmed by single-crystal X-ray of the product 

resulting from the reaction of 2-trltyl-5-methyl tetrazole and benzyl bromide. 

Table. 12 
H H 

Me~'~N~' ~ 1  II /N n-BuLl, THF = E N*~ N 

N~. N Electrophile N-.~N/ 
Tr Tr 

Electrophfle Yield Electrophile Yield 

PhCHO 76% ¢ " " ~ " ' ~  L J Br 53% 
v 

O H C f ~ .  ~Ph 72% 
TMSCI 62% 

OHC ~ P h  74% 
n-C4H~Br 65* 

n-CsH~3CHO 71% 
Br2 50% 

O 
~._~Me 45% 0 

I I  
DMF -- PhJl~CI 

P h v B r  73=/o 42% 

The trityl group was removed by t reatment  of the products  with HCI (gas).13 The desired 5- 

alkylated tetrazoles were readily separated from residual trityl chloride by extraction of the reaction 

mixture with base, taking the tetrazole into the aqueous layer. Subsequent  washing of the aqueous 

layer with Et20 removed the trityl by-products. Finally, reacidlfication and extraction with EtOAc 

provided the desired products free from trityl contamination. 

In summary, we have described the selective preparation of 2-trityl-5-methyl tetrazole which was 

metalated with n-BuLl and trapped with a variety of electrophiles. The trltyl group was readily 
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removed under  acidic conditions. This method should provide a useful alternative to the reaction of 

nit.riles and amides with azide for the incorporation of free tetrazoles into organic molecules. 
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