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LITHIUM ALUMINIUM HYDRIDE. SYNTHESIS DF NEW l,l'-BINAPHTHYL SUBSTITUTED AMINES 
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Abstract : Axially disymmetric tertiary amines or quaternary ammonium salts A are synthesized 
by double alkylation of primary or secondary amines with racemic or optically-pure 2,2'-bis 
(bromomethyl)-l,l'-binaphthyl. Their reductive cleavage by lithium aluminium hydride in reflu- 
xing THF leads to chiral secondary or tertiary amines B, substituted by a binaphthyl unit, 
with high yields and absence of racemization. 

The rigidity and the axial chirality associated with the l,l'-binaphthyl unit are 

potentially useful in asynnnetric synthesis, and for the past few years, high asymmetric induc- 

tions have been obtained in a variety of reactions, by using as chiral auxiliaries, atropiso- 

merit compounds containing a binaphthyl poiety (2 * 3) . Efforts have also been made in order to 

develop new synthesies of binaphthyl derivatives (3a, 4) but the number of available structures 

is still restricted. Actually, derivatives of (his)-2-naphthol have been mostly used up to now 

(2a-h) but 2,2'-bis(bromomethyl)-l,l'-binaphthyl 1 has also been considered as an interesting - 
key intermediate(2h' 3). This compound is available in its racemic (5 >5) as well as optically 

pure farm(6), and it has been shown to react with primary or secondary amines to give bis-al- 

kylated tertiary amines(3b) or quaternary ammonium salts(3c “j) of type A (reactioEbILj which 

have been successfully used as external chiral auxiliaries in asymmetric synthesis ’ . 
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In the present paper, we report further examples of Reaction I, as well as the reduc- 

tive cleavage of the seven-membered ring of compounds A by lithium aluminium hydride in reflu- 

xing THF, leading to secondary or tertiary amines of type B, substituted by a chiral binaphthyl 

unit (reaction II). No racemization of the binaphthyl skeleton occurs under these experimental 
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Starting Materials 
(C.Y.a Reaction I) 

Compounds A(ref. 8, Compounds ,(ref' 8, 
C.Y.a 

(R,S)J ; HNMe2 

(75 %) 

Br- ____________________~~~~-~____~__________~~_~____________________________________ 

(RQ ; 

(R,S)l_ ; H2NMe 

(72 %) 

-"- . 75 
-- 

tl 23 h (RyS) 

____________________~~--.---------~---~~~~~~--------------------------------------------- 

(R,S)L ; H2NANMe2 

N/Me 
_'I_ 

n 
88 

z-------*- 
H NMe2 

(88 %)(ref.3b) 14 65 h (RyS) 
78 %' 
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NT\ 

_ " _ 

(86 %) 
NHCoMeK 

c 

Table. a.Chemical yield of isolated product. B. 68% yield after 72 h.reflux. c. 50% yield in 

a duplicate experiment with NiC12 added. d. No reductive cleavage occurs at room temperature 

where the only reduction of the amide group leads to the corresponding diamine E (71 %). 
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conditions ; thus reaction II provides an easy access to a new serie of 2,2'-disymmetrically 

substituted l,l'-binaphthyls. 

As previously described(3b'c a 6), treatment of either racemic or optically pure di- 

bromide 1 by 2 equivalents(7a) of primary or secondary amines in refluxing benzene or benzene- 

acetonitrile(7b) led to compounds A with high yields (see Table). 

Compounds 6 (1 to 2 mmole scale) were added to a solution of LiAlH4 (10 eq.mol./mol.) 

in tetrahydrofuran. The mixture was refluxed for ca.24 h (see Table). Hydrolysis with H20/THF 

followed by filtration and evaporation of THF led to a crude product which was dissolved in 

ether, and extracted with 10 N HCl. The acidic solution was diluted in water, neutralized with 

an excess of aq. NaOH, and extracted with ether, leading to chemically pure amines B (8) listed _ 
in the table. 

The structures of compounds B were readily determined from their 1 
HNMR spectra : the - 

methyl Ar-3 and methylene Ar-CH,-NRR' groups always appear as singlets at ca.2.0 ppm and 3.4 

ppm respectively, instead of a AB quartet at ca.3.2 and 3.7 ppm (J=12 Hz) which is always ob- 

served for the methylene (Ar-CH2)2NR group of the corresponding amines A. - 
Prolonged heating resulted in lower yields, because of a further reductive cleavage 

leading to the formation of 2,2'-dimethyl-l,l'-binaphthyl. Although this compound was detected 

in the neutral part of the extraction procedure in all the experiments, its formation was more 

of a problem in the case of the quaternary ammonium salts 2A-6A, where the primary product is -- 

a tertiary amine. 

The absence of racemization of,the binaphthyl moiety under these experimental condi- 

tions is certain, based on the formation of a single diastereoisomer of the amines 38,48,5B --- 
and 68. For example, the cleavage of 3A(S;lR;2S) gives only 3B(S;lR;2S), with no trace of 48 

(R;lG2S) which would result from racemization of the binaphthyl unit. Furthermore 2,2'-dime- 

thyl-l,l'-binaphthyl recovered from this reaction is optically pure (9). The observed retention 

of optical purity of the binaphthyl skeleton is not surprising, considering the very high ro- 

tation barriers associated with 2,2'-alkylated-l,l'-binaphthyls (6 $0). 

Reductive cleavage of quaternary ammonium salts by LiA1H4 is well documented (II), 

but cleavage of ally1 tertiary amines generally occurs only in presence of catalytic NiC12 and 

cleavage of benzyl tertiary amines is even more difficult (12). In the present case, chemical 

yields are relatively high, and the,reaction is clean enough to represent a synthetic method. 

This method presents some advantages over the catalytic debenzylation of compounds A with H2/ 

Pd-C or Pd(OH)2-C in which the bis-debenzylation is more difficult to avoid and in which com- 

petitive hykogenation of the naphthalene rings occurs (13). 

In conclusion, reactions(I) and (II) provide straightforward access to I,l'-binaph- 

thy1 substituted secondary or tertiary amines A and 1 from the dibromide 1. Studies to utilize - 
these substances as chiral auxiliaries in asymmetric synthesis are in progress (14). 
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