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Abstract: A facile and convenient sytiheds of y 1 )- and N(2)dcyltetrazoles is described. Tetrazole in the presence 
of zinc Mate reacts smoothly wlh activabd alcohols to give the cortesportding alkyltetrazde in high yield. 

During the course of our investigation relating to the preparation of 5lipoxygenase inhibitors,’ we 

wished to pR?pMe phosphite triesters such a.s S from the corresponding tertiary alcohol 1. It is repoftecf that 

di-be@ W-dielhylphosphoramidite 2 is a highly reactive phosphitylatfng agent, which upon activatian with 

1 H-tetrezole, reacts rapidly with simple aikyl or aryl alcohols to give the dibenzylphosphite triester analogs. 

To OUT surprise, the reaction of activated alcohols such as 1 under the described conditions did not give the 

correspondfng phosphite triester 3’ but rather /U(l)- and N(2)-alkyitetrazdes 4 and 5’ in moderate yield (50. 

60%). Typically, the formation of alkyftetrazoles proceeds via the reaction of ambkfent tetrazolate anions with 
an akyl halide or sulphate.’ To our krkledge, fhere is no precedence for the Meet substitutiorl of an 
activated alcohol by a tetrazole as illustrated in Scheme 1. Therefore, we have investigated this reaction 

process in an attempt to make it a general procedure for the preparation of alkyltetrazoles. 

SCHEME 1 

\ 

One of our initial observations in the cmree of studying the reaction conditions was that the 

SUbStiWtiOn reaction could also be achieved by replacing 2 with a catalyst. Herein, we describe our optimized 
reaCtiOn’ conditions which invoke the use of zinc triflate, and an activated afcohol In aoetonitrile in the 

presence of tetrazole. This reaction is very attractive for its simplicity, effectiveness, mildness of the conditions 
erWWed, and represents a new way to rapidly access N(lb and N(2)-alkylated tetrazoles. 
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Since formation of N(l)- and N(2)-afkyltetrazoles derfves from the phosphine triesler 3,’ we first 
investigated the replacem+nt of the dl-t&butyl N,Ndfethylphosphaidite reagenf by a catalystwhich could 
activate the alcohof. found that di-Br&butyl N,Ndlethylphosphoramidlte could be easily replaced 

eF,-Of$, Znf, snd SnCl,. Optimal conditions (Table, 1) for the mctlon are 

On),, giving an 8!5:15 ratio of (4+5)/6. We found that when the amount of 
Zn(ClTf)~ increases to eq. the reactfun time diminishes consfderabfy (1 hour), but gives 45% of the 
undesired efimin ct 6. The other catalysfs that we tried are efther not reactfve enough (PPTS, TFA, 

extensive elimination (BBr,, AQBF,, TfOH) or simply give moderafe yields of the 

TABLE 1. HPLC determfqation of the products obtain& with dfffemnt amounl of Zn[OTf),. 

Uwne and dfchforomethane are the mewed sotvents for optimum yieki and 

reproducfbility. Coordlrt ts such MeOH, DMF, DME, d&cane. ether, and MF are unssdisfadory. 

A strong coordination of with the catalyst might expfafn the lack of reactivfty. Other &vents such 

as tofuen& hexane and C ive very low yields of the expected products. Interestingly. an im fn the 

amount of tetrazole (from to 3.0 eq) results in less elimfnaUon product 6 (Table 2) in both CH& and 
CH,CN. The fact that th tration of tetrazoie is not lmfwtant in the maction rate (labte 2), suggssts 
that a Snl type process We are currently investf~atin~ the mechanism of this ma&ion. When 

tetrazole (pKa = 4.9) Is s trkofe (pKa = 9.5) of imidazole @Ka = 14.5), no reaction fs obsewid, 
demonstratfng that thts is spscffic to tetetrazofe. Also, benzoic acid (pKa = 4.3) which has a pKa 
similar to tefrazofq g 4 days of reaction only 50% yield of elimination product 6. 

TABLE 2. HPLC determin&n of the products obtairwf with different amounts of tetrazole. 
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An lnterestiig solvent effect is observed (Table 2) when the reaction is conducted in CH,CN rather 

than CH,C& We found that the reaction procwds faster in CH,CN and almost no elimination pfoduct 

is formed. A ratio of I:1 ‘of IV(I)-ekyltelrazole 4 and N(2)-akyltetrazole 5 is obtained’ In CH,CN while a 
SlighlIy higher r&ii of M2$-alkyltetrazole (1:3) Is produced in CH,C&. Many attempts were made to increase 
the predominance of one iregidsomer, without success. Even when the tetrazole was yt)-protected by a 
ttimethylsilyi derivative, we still obtained a ratio of 1: I, but in this case the reaction rate increased dramatically 

gave no reaction. Very low interconversion of Ml)-alkylletrazde 4 to 

N(2)-afkyltetrazole 5 is 0 )-alkyltetrazole 4 is subjected to the reaction condltfons for 3 days. 

of the isomers to 1 :l by heating the reaction mixture at reffux for 1 

hour, but formation of th elimination product diminished Ihe yield cr~~sibrably. 

Table 3, primary, secondary and tertiary activated alcohols could be easily 

displaced by a tetrazole.’ No reaction is observed when the alcohd is not activated (entry 5) or when the 

alcohol is not sufffcientty ivated (entry 6). The formation of N(l)- and IQ)-alkyltetrazoh3s is not restricted 

to the use of alcohols, sin an epoxide (entry 7) also gives the expected products 7. With a highly acthrated 
aicohol (entry 8) under II rmal reaction conditions,” the corresponding enol ether 8 is isolated with or even 

without catalyst. In the e of cinnamyi almhol (entry 91, a and 7 addition are observed. Finally, 5 
lo,1 1) give only one regioisomer in very good yield. 

In conclusion, th reaction of tetrazoles with activated alcohols in the presence of zinc triflate 
represents a general, si 

% 

ple, and efficient method for the preparation of Yi)- and N(2)-alkylt&UOlSS, 

particularly when sensitiv substrates predude the use of base or basic anions. 
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