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Summary: Hydrogen azide-alkylamine combination turned out to ensure the displacement of simple primary or 

secondary sulfonates, halides, and vicmal disulfonates with an azido-group m which an enhanced reactivity is 

generally achieved as compared with a case of traditional alkali metal aztdes. 

Nucleophihc substitutions of alkyl or alkenyl sulfonates and halides in acyclic or cyclic systems with alkali metal 

azides such as sodium or lithium azide (NaNs or LiNs) are well-established basic organic reaction and play an 

important role in synthesizing primary amines Nevertheless, we have often encountered many hardships in doing 

these transformations mainly because of a low reactivity of these metallic azides. For instance, in some cases, which 

do not allow for those azides to attack sterically congested reaction centers, far more reactive 

trifluoromethanesulfonates coupled with tetraalkylammonium azide are required.’ In addition, a vicinal-diazido 

introduchon vta an Sfl process (NaN3 in DMF) of acychc secondary dlsulfonates strongly requires crown ether as a 

promoter, otherwise resulting in the decomposition of the substrates or the formation of deteriorated mixture.2 

Thus, a simple solution to these problems is a desirable goal of organic synthesis. In this communication, we 

provide our findings that hydrogen azide, when coupled with alkyl amines, becomes a useful azide nucleophile 

(R3NHN3) and applicable to azide substitution processes for a variety of sulfonates or halides including secondary 

vi&al disulfonates. 

R3NHN3 reagents were prepared by simply mixing a solution of HN3 in ether3 with amines such as 

diethylamine (DEA) or disopropylethylamine (DIPEA) and usually purified by sublimation to give the powders,4 

which was used as a solution in DMF. In general, DEAHN3 reagent exhibited higher reactivity than DIPEAHN3 

reagent probably for steric reason. However, these may rapidly reach equilibrium consisted of the salt and the free 

counterparts This situation makes DEAHN3 reagent more basic, m a kinetic sense, than DIPEAHNs reagent and 

attention should be paid when DEAlIN is applied to substrates having acidic hydrogens. 
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The reactrons of DEAJXNs reagent (2 - 2.5 es) with several primary sulfonates in DMF at 60°C were conducted 

and the results were listed in Table 1. Every run provnkd the corresponding azides with high yields and p~rity.~ 

Table 1 Primary tosylate substitution with Et2HNHN3 at 60°C WI DMF 

RCH20Ts + RCH2N3 (EtzHNHN3: 2 -2.5 eq) 

Substrate Tie azide 
yield 

Substrate Time azide 
yield 

73% 
OH 

TsO&_,CO,Et 
6 hr 76% 

TsO 
OMe 

OTs 
0.5 hr 90% 

k 0 
16 hr 66% 

0 0 
x 

In order to confvm that DEAHNs attacks sulfonates with 100% inversion, stereochemically defined substrates 

such as cis- and &zm-4-t-butylcyclohexyl tosylates were submitted to the reaction with DEAHN3 in DMF at 6OO”C. 

The stereochemistry of the corresponding azides were ascertained on the basis of NMR spectroscopy to be 

quantnatively inverted (Scheme 1). 

Scheme 1. 
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Keeping above important information in mind, we examined the applicability of DEAHNs reagent to vicinal 

azide substmnion for optically pure 2,3ditosylates of L-tartaric acid-based protected butanetetmol la-c (Scheme 2). 

Although the rate of an SN~ process was somewhat low, the desired vicinal d&ides 2a-c were given in good yields. 

The stereochemical outcome of 2a, readily confirmed as 100% inversion at both stereogenic centers by an NMR 

spectroscopy because of its C;? nature, should certainly be extrapolated to the cases of unsymmetrical products. A 

series of routine reaction@ from, for instance, 2b, led to protected vicinal diaminobutane-1,4-diols (3), which may 

serve as a potent chiral synthon for a variety of synthetic purposes. Recently developed chrral controller system by 

Corey’ features 1,2-diamino-1,2_diphenylethane as the key ingredient, an immediate precursor (5) of which now 

became available in 79% yield from (R*,R*)-1,2diphenylethylene dimesylate by the present simple chemistry. As 

already mentioned above,2 NaNs required 18-crown-6 in order to effect the above vtcmal dlazlde substltutlons, 

otherwise no diazide being furnished. 
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Scheme 2. 
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t 
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If the SN~ process of a-haloesters with the present “N3-” nucleophile takes place, the reaction should afford 

a-azidoesters as precursors for a-amino acids . In this case DEA must be replaced with DIPEA to prevent 

aazidocstcrs from epimerizing at the stereogenic center under the conditions. Thus, DIPEAHN3 reagent effected 

the desired transformations (Scheme 3). While bromobutanoates (Eqs 1 - 3) left no problem at all, succinate version 

suffered from considerable eplmerization at the aposition (Eq 4) even if DIPEAHN3 reagent was employed. 

Scheme 3. 
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Finally, we tested the feasibility of the S,V~ reaction of primary allylic halides with the present reagents. It has 

generally ken believed that an terminal allylic azicle can rearrange in a thermodynamically controlled manner to give 

an equilibrated mixture consisted of the internal and terminal azides. 8 Hence, even if a clean SN~ process is 

realized, the product would be a mixture of two types of azides. Indeed, the reaction of geranyl chloride with 

DlPEAHN3 (2 eq) in DMF proceeded at rt and was completed within 1.5 hr to give such a mixture in a ratio 8: 1 (Eq 

5), which, however, is delightfully much larger in favor of the pnmary azide than that of previously reported 



(4: 1).8d We also found that the allylic substrates bearing oxygen-linked setereocenter adjacent to the C=C bond such 

as 5 or 6 (Eqs 6 and 7) exclusively afforded clean SN~ product 7 or 8 in very htgh yield, respectively. The protected 

1,8-diaminooctadiene (9), given by reducuon9 and ensuing N-protection should be an interesting chtral synthon (@ 

8). The successful application of the present “N3-” nucleophiles to the regioselective azide cleavage of 

2,3-epoxyesters will be a subject of a subsequent paper. 

2 h, 75% 

i-Pr2EtNHN3 
)- 4 h, 92% (6) 

DM Firl 

7 

Cl J 2 h, 95% 
N 

3 (7) 

1) Ph3 P/NaOH~HF/50°C, 3.7h 

7 - 83% 
NHBoc 

NHBoc 
(8) 

2) Boc~O/THF/rt, 1 h 

9 
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