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Synthon Equivalent to +CH,NH,: The Preparation of Primary Amines 
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Summary: Primary amines are readily prepared by reaction of the title compound with organolithiums or 

Grignard reagents. 

The preparation of primary amines has been accomplished by the connection of a HaN-CH, fragment to a 

functionalized carbon atom, both by using nucleophilic and by using electrophilic aminomethylation reactions. 

The substitution of a leaving group (often a halogen atom) by cyanide* or by nitromethonium anion,* followed 

by reduction, represents classical, and widely used, examples of the nucleophilic version. 

However, the similar conversion of a carbanion (i. e. an organometallic reagent) to a one carbon higher 

homologous primary amine has attracted much less attention. Additions of organometallic reagents to C=N 

double- or C%N triple bonds (nitriles,a hydrazones? or alkylidenarenesulfenamides5) followed by hydrogenation 

(for hydrazones and nitriles) or hydrolysis (for alkylidenarenesulfenamides) do result in primary amines, but in 

those with a-branched carbon skeletons. Similarly, the addition of Grignard reagents to the C!=N double bond of 

ethyl N-diphenylphosphinylformimidate, Ph2P(0)N=CHOEt,6 and simultaneous substitution of the ethoxy group 

gives -- after deprotection -- secondary alkyl primary amines, R$HNHZ, in high yield. 

Recently, Japanese’ and German’ groups reported, simultaneously but independently, on 

N,N-bis(trimethylsilyl)methoxymethylamine, a synthon equivalent to +CH,NH2, and on the application of this 

reagent for the synthesis of primary amines by reactions with organometallic reagents However, the method has 

some drawbacks. The reagent requires tedious preparation from hexamethyldisilazane through lithium- or 

sodium-bistritnethylsilylamide,g by reaction with the expensive and highly carcinogenic chloromethyl methyl 

ether, and the chemical yield of the protected amines is only moderate in some cases. 

We now describe the preparation of N-hiphenylphosphorylidene-I-(benzotriazol-1-yl) methylamine (2), 

a novel, and more convenient +CH2NHZ equivalent synthon, and the application of this new reagent for the 

one-pot preparation of primary amines of type R-CH2NH2. 
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Preparation of 2 is conveniently accomplished by Staudinger phosphorylation of the easily available 

l-azidomethylbenzotriazole (I)” in an inert organic solvent at room temperature in nearly quantitative yield. 

The isolated product 2 is a white solid, stable to prolonged storage at room temperature. 

PPh, 

1 \ 
CH2N3 

I RMgBr or RLi 

HCI(Et20) m3aq t 

RCH,NH,+Cl - - RCH,NH2 f------- 
RCH,N = PPh, 3 

5 4 1 
The benzotriazole moiety of 2 can be replaced by organometallic (Grignard or lithium) reagents, similar 

to other 1-benzotriazolylalkylamine derivatives (Mannich adducts). l1 The resulting phosphazenes 3, without 

isolation, undergo spontaneous hydrolysis I2 during the basic workup procedure to give primary amines (4) which 

are conveniently converted for isolation into hydroehlorides 5. The side product benzotriazole is removed with 

the basic aqueous layer in the extraction step, while the triphenylphosphine oxide remains in the ethereal mother 

liquor during the isolation of the hydrochloride 5. 

The examples in the Table demonstrate the versatility of the procedure; alkyl, cycloalkyl, aralkyl, aryl, 

and heteroaryl Grignards and phenylacetylene lithium give equally good yields. The yields are significantly 

higher than those obtained in comparable cases by the use of N,N-bis(trimethylsilyl)methoxymethylamine: e. g. 

77% for cyclohexylamine~HC1, and 86% for phenylpropargylamine*HCl, vs. 52% and 61%,7 respectively, 

obtained for the bis-TMS protected products. Moreover, phosphazene 2 need not necessarily be isolated, as 

demonstrated by the one-pot preparation of benzylamine hydrochloride from azide 1 (Procedure “B”). 

The unique twofold chemical character of synthon 2 provides wider possibilities. First, the benzotriazole 

displacing nucleophile can be varied, as described13 to some extent for the 

N,N-bis(trin~ethylsilyl)methoxymethylamine. Furthermore, the phosphazene structure can not only be 

deprotected by hydrolysis, but also can be subjected in situ to various known14 phosphazene transformations to 

result in wide variety of compounds of general structure RCH2N=X. We plan to continue our work in these 

directions. 
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Saturated ammonium chloride (15 mL), then concentrated ammonium hydroxide (20 mL) are added, and after 

stirring for 1 hr the mixture is extracted with diethyl ether (3 x 60 mL). The combined organic phase is washed 

with 1 M NaOH (2 x 15 mL), dried with MgS04 and evaporated. The residue is dissolved in anhydrous diethyl 

ether (20mL) and saturated ethereal HCl (20mL) solution is added to precipitate the amine hydrochloride. The 

product is filtered off and washed with anhydrous diethyl ether and acetone to give a white solid (1.23 g, 67%, 

mp.: 220-221OC). 

Method “B”, one-pot conversion of 1 to 5 

Benzylamine hydrochloride (Sb) 

To a solution of I-azidomethylbenzotriazole (1) (1.4 g, 8 mmol) in THF (15 mL), is added PPh3 (2.1 g, 8 

mmol) in THF (15 mL). After stirring for 10 min no further nitrogen evolution can be observed. 

Phenylmagnesium chloride (IO mmol) in ether (25 mL) is added dropwise over 20 min and the same treatment 

as that in Method “A” then gives benzylamine hydrochloride (0.95 g, 82%, mp.: 255256°C). 
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