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Abstract 

Reaction of azides with trirnethylphosphine followed by addition of 2-(tert-butoxycarbonyloxyimino)-2-phenyl- 
acetonitrile (Boo-ON) at -20 °C and stirring at r.t. for 5 h affords the desired Boc-amines in 87-100% yields. 
Similar yields are obtained by mixing all components together (azide, Me3P, and Boc-ON) in toluene or THF. 
© 1998 Elsevier Science Ltd. All rights reserved. 
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Substitution of a leaving group by the azide anion, reduction of the azide to an amine, and protection of the 
amine as t-butoxycarbamate (R-NH-BOC) is a standard process in organic synthesis; Boc is among the most 
common protecting groups for amines, amino acids, and other nitrogen compounds [1]. To save time and to 
avoid secondary reactions or losses of material during the isolation of certain amines, the reduction and protec- 
tion steps are frequently performed in one pot since Saito et al. [2] showed that reduction of several azides with 
hydrogen-presaturated Pd/C, in the presence of di-t-butyldicarbonate (Boc20), gave directly Boc-protected 
amines (in yields between 71% and 93%). Nevertheless, the methods that rely on catalytic hydrogenation [3] 
are generally incompatible with the presence, in substrates, of double or triple bonds and of benzyloxycarbonyl 
and related protecting groups [4]. Not all species able to reduce azides may be mixed with Boc20 or related 
reagents (Boc-ON, Boc-N3, etc.) without causing their decomposition, so that the number of really new one-pot 
procedures seems limited. In this context, we should draw attention to the work of Afonso [5], who treated 
azides with Bu3P and then added Boc20 at low temperature. Unfortunately, the carbamate yields were gener- 
ally too low; in fact, for secondary azides and for aromatic azides the method is inappropriate, as competitive 
reactions take place. 

Our long-standing interest in the reaction of phosphazenes (iminophosphoranes) with carboxyl derivatives 
(RCOX, where X = OH, OCOR, SPy, or SeAr) [6], mainly in connection with the search for new macrolactam- 
isation methods, prompted us to investigate the reaction of phosphazenes with carbonate-like derivatives 
(ROCOX) such as the Boc-transferring agents. We report here that the use of  trimethylphosphine (Me3P, 
1.05 equiv) and 2-(t-butoxycarbonyloxyimino)-2-phenylaeetonitrile (Boc-ON, 1.05 equiv) [7], both commer- 
cially available, allowed us to obtain the desired Boc-amines in 87-100% overall yields. The process, 
performed in one pot, may be explained as follows: 

Ph"~N- o O o B u t  
MeaP ~,;',,PMe3 CN 

R-N3 = R - ~  
toluene, r.t. toluene, -20 *C ~ r.t. 

(-  N 2) 

O Me3P=O 
H20 R.. N..J I- OBu t 

H P h ' ~ N ' o H  

CN 
The results, from the azides, by adding Me3P first and then Boc-ON, are shown in Table 1 (next page). By 

mixing all components together (azide, 1.1 equiv of Me3P, and 1.1 equiv of Boc-ON) in toluene or TI-IF at 
-20  °C, and stirring at r.t. for 4-5 h, similar yields of Boc-amines (90-100%) were obtained [8]. 
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Table  1. Reaction of primary and secondary azides, as well as of phenyl azid% with Me3P and Boo-ON. a 

yield of yield of yield of 
azide R-NH-Boe azide R-NH-Boc azide R-NI-I-Boc 

P h ~ N 3  93% ph~J~N3 90% O 

P h ~ N 3  100% P h C O ~ J " N 3  90% Ph3C- O ~ o ~  ~'OH 

M e O C O ~ N 3 p ! ~  96% ~ o O . N ~  c N3 

Bu t-Ph/Si" O ~ N 3  92% O ~ (  87% PhN3 

98% 

95% 

a Typical procedure.- To a solution of the organic azide (1 mmol) in toluene (3 mL), under Ar, at r.t., was added Me3P (1.05 mL of 1 
M toluene solution). After ca. 1 h (when no azide was detected by IR or TLC), the flask was cooled to -20 *C and a solution of Boc- 
ON (259 mg, 1.05 mmol) in toluene (1 mL) was added via cannula. After stirring for 5 h at r.t., 50-100 mL of CH2CI 2 or Et20 were 
added and the solution was extracted with water (×3) and with saturated aq NaCI; the organic phase was dried, concentrated, and 
filtered through a small pad of alumina (with 99:1 CH2CI2-MeOH as the eluent). Alternatively, washing the above-mentioned 
dichloromethane or ether solution with 2 M NaOH, drying of the organic layer, evaporation, and purification of the erode product 
(when necessary) through a short column of silica gel (with CH2CI2-MeOH as above) gave the same results. 

To work up the final solution, water was added to hydrolise species of type RN(PMe3+)COOBu t and/or 
RN=C(OPMe3+)OBu t and to extract Me3P=O (which is soluble in H20) [9]. The oxime, the other coproduct, 
may be removed by chromatography or by extraction with aqueous base. Thus, simple separation protocols 
were sufficient to afford chromatographically and spectroscopically pure Boc-protected amines. 

In summary, the improved procedure here reported for the conversion of azides to Boe-amines has 
significant practical advantages (higher yields and easy workup) over the previous ones based on phosphines 
and is an alternative to the methods based on catalytic reductions. 
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