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Abstract: The Preparation of Primary E-Allylic Amines is performed in a one-pot
procedure by subsequent treatment of lithiomethviphosphonate with nitriles, followed
by addition of aldehydes and sodium borohydride.

Primary allylic amines are an important class of compounds not only for their utility as intermediates in
organic synthesis but also because of their physiological properties! and their presence in several natural
products.2 Despite the growing interest in these types of compounds, only a relatively small number of
procedures are available for their synthesis.23 However, in many cases, relatively low chemical yields and
the necessity for previous protection of the amine function are some of the apparent limitations on these
procedures.2,3

Previously, we had reported a facile method for the a,B-unsaturated ketone in which a,B-unsaturated
imine 3 had been a key intermediate.4 In connection with this result, we studied a direct and convenient
method for the conversion of a,B-unsaturated imine 3 into the corresponding allylic amine 4. The process is

highly stereoselective, affording exclusively the stereoisomer E. In the case of a,B-unsaturated imine which
come from aliphatic aldehyde, saturated amine product was obtained as a side product (Entry f,g). Here, as

the reaction temperature increase, saturated amine formed in higher ratio (Entry g). In the treatment of
LiAlH, in THF, no allylic amines were obtained. It seems that deprotonation of imine by LiAlH4 prevented
the reduction of 3.

General experimental procedure: To a stirred solution of diethyl methylphosphonate(1 mmol) in dry THF(3

ml), is added BuLi(1 mmol, 1.6 M in hexane) at -78°C under N, atmosphere. Nitrile(1 mmol) is added and
the mixture is warmed to -5°C for 1h. Aldehyde is added and the mixture is warmed to r.t for 30 min.
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Table. Obtained Primary E-Allylic Amines

Entry  Nitrile Aldehyde Product® Yield(%)®
NH.
a PhCN  4-MeOCH,CHO A MeOCqH ch 85
K 4
NH,
b PhCN 4-CIC4H,CHO A CICHAN ph 83
NH,
¢ 4CICHCN  -PhCH=CHCHO PN Ll 85
6Tiq 1~
4-CICEH,CN ﬂ\ e
d  SUGHLE o7 CHO (?/\’Lcémcu 8
NH;
e  4-CIC{H,CN 3-0,NC¢H,CHO O NCH AN Ct Ol 80
NHy 70
f  4-CIC(H,CN CH3(CHsCHO gy )N o cle ©/4)
NH;
CH;(CHj)s CgH,Cl-4
NH, 69
4-CIC¢H >

NH
/Yva 2 (5/5)
CeH,Cl-4

NH,

h > 4-CIC,H,CHO 4.C1C6H4/\)\( 58

@ All the compounds were fully characterized. Allylic amine has the E configuration as Jyy across the double bond is
152 -16.2 Hz. bIsolated yield. € Reduction to the allylic amine was carried out at 10 °C.

To the resulting solution, which is cooled to -780C, NaBH4(2 mmol) and MeOH(S ml) is added. After
maintain at -780C for 1h, the mixture is warmed to r.t and 3% HCI (3 ml) is added and stirring continued for
1h. The mixture is made alkaline(ph 12) with NaOH pellets and extracted with EtOAc(3 x 20 ml). The
combined organic extracts are dried(MgS0O4) and evaporated to give primary allylic amine, which is purified
by short-path column chromatograpy on silica gel(EtOAc).
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