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Abstract: Ibe reaction d the. e~~tiomerically pure his-imine derived from glyoxsl and (~>C+mdy~yhmine 

with phM@ in diethyle&er is highly diastemoselective, resulting in the selective f0mWOn Of the C2 symmetic 

vicinal diamine 7. 

Enantiomerically pure diamines have found widespread use as chiral ligands in asymmetric reactions.1 

Vicinal diamines having C2 symmetry have proved especially useful, for example diamines 1 and 3. used in 

asymmetric dihydroxylation of allcenes by OsO4. 2.3 and amine 2. employed in enantioselective addition 

reactions of organometallics.4 Our interests in asymmetric synthesis have centi on the use of lithium amide 

derivatives of certain chiral secondary amines as strong bases for enantioselective deprotonation reaction&~ 

In this chemistry the simple lithium amide 4.6 having C, symmetry, has proved highly effective, although 

the value of additional coordination sites in cbiral lithium amides such as 5 has also been demonstrated.7 

In designing new base systems of potential utility we sought to combine the features of C2 symmetry 

and additional coordination site in a cbiral base that was synthetically accessible. We were attracted to the 

report of Neumann and coworkers,~ which described the diaste~selective addition of allyhnagnesium 

chloride to the chiral his-imine 6 derived from glyoxal and (&-a-metbylbenzylamine (eq, 1). 
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(6) 6~1 

Here we show that this type of reaction is highly stereoselective with other Grignard reagents, and in 

particular that PhMgCl can be used to access a potentially useful new C2 symmetric diamine in a very 

straightforward two-step synthesis. Furthermore, the stereochemical outcome of the reaction involving 

PhMgCl (as demonstrated by X-ray analysis) is opposite to that assigned previously for the reaction with 

allylmagnesium chloride. 

Our initial experiments involving zaction of Grignard reagents, such as PhMgCl, or alkyllithiums, such 

as MeLi. with the (R.R)-his-imine 6 in THF, were not encouraging, complex mixtures of diastereomeric 

products being obtained. However, by changing the reaction solvent to diethyl ether we observed smooth 

double addition of PhMgCl or MeMgBr to 6 to give a major diastemomeric product in each case (eq. 2).9 

R R 

// PbM8Cl or MeM8Br 
N N<+ (7)R=Ph47% 

(@I. 2) 
Pll Ph Et20, -78T Ptl 

(8) R = Me 35% 

(6) 

The sternochemistry of the products 7 and 8 was not readily assigned by NMR, but recrystallisation of 7 from 

petroleum ether gave crystals suitable for an X-ray structure determination, the result of which is shown in 

Fig. la.10 

FIgare la Figure lb Figure lc 

The structure clearly shows the stereochemical outcome indicated in Fig. lb, with the molecule adopting a 

roughly C2 symmetric conformation in which each diethylamine portion (i.e. atoms l-5 or 4-8) lies in a zig- 

zag (or W-type) array, with a staggetud arrangement of the phenyl groups. The conformation of each 
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diethylamine portion is remarkably similar to that found recently in the crystalline dimer of lithium amide 4, 

Fig. lc.11 Roughly the same conformation has also been observed in amine salts related’to 4,6*12as well as in 

one other dimeric lithium amide,12 and in rationalisation of the asymmetric dihydroxylation chemistry 

mediated by diamine 1 an analogous staggered arrangement of aromatic groups was invoked.2 Clearly, the 

arrangement shown is strongly favouted in this family of compounds. Although we have not proved the 

steteochemistty for the methyl-substituted analogue 8, the assignment seems reasonable, based on the similar 

solvent effects seen in the organometallic additions to his-imine 6 and our mechanistic rationale presented 

below. 

We have based our explanation for the selective formation of 7 on the Cram or Felkin-Anh type model 

invoked by Yamamoto and Ito to explain the diastereoselectivity observed in the addition of benzylic 

Grignard reagents to a-imino eaters derived from a-methylbenxylamine.t3 Initial addition of PhMgCl to 

conformer 9 is expected from the least hindered face, the stereoselectivity in the second addition presumably 

being enforced by both a 13effect and a l,%effect (from the newly established asymmetric centre) in a 

chelated intermediate lo,14 

mscl PbMgCl ) 
(7) 

Although, as noted above, this product stereochemistry is opposite to that proposed for the major product 

shown in eq. 1, a swap-over in stereochemical outcome on changing from allylmagnesituns to other types of 

Grignard reagent is well pmcedented in this type of imine addition teaction.l3 Therefore, the pmnt work 

and the previous report of Neumann and coworkers should not be irreconcilable. 

To date we have not examined the possible applications of diamine 7 in great detail, although initial 

results employing the dilithium diamide derivative as a chiral base give promising results (comparable or 

superior results to those with base 4). The ease of synthesis of 7 from a-methylbenzylamine, which is very 

cheaply available in either enantiomeric form. makes it arguably the most readily available homochiral C2 

symmetric vicinal diamine to date.15 
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