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Kinetic resolution of racemic 2,2’-bis(trifluoromethane-

sulfonyloxy)-1,1’-binaphthalene by chiral dimethylaluminum

complexes and an achiral Pd catalyst, as well as by achiral

methylaluminum reagents in the presence of a chirai Pd
catalyst
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and Herbert Schumann "+
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Kinetic resolution of the racemic title compound was shown to take place during its
methylation with either (Me,AIOCH,CH,OMe), or Me,Al(CH,),NMe, in the presence of an
optically active Pd(binap) catalyst, as well as during its alkylation with either (S)-(+)-
[Me,AIOCH,CH(Me)OCH,Ph], or (S)-(+)-[Me,AIOCH,CH(CH,CHMe,)NMe,], in the

presence of an achiral palladium complex. The ee values of the resolved binaphthyl

represents the first application of a stabilized dialkylaluminum complex with a chiral

chelating ligand for asymmetric induction. © 1998 Elsevier Science Ltd. All rights reserved.
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Recently [1] we found that aluminum complexes of the general formula (Me,AIX-Y),
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(where n = 1,2, X = (CH,),, 2-CH,CH,, 8-C,;H, O(CH,), 0-2-C.H,, and Y = OMe 7

®TR &

NMe,) cross-methylate various aryl bromides, iodides and triflates [2], in the presence of

palladium catalysts, under standard laboratory conditions. We now wish to report the first

resolution of a racemic biaryl compound either by utilizing chiral aluminum methylation
y

gmnln mo achiral aluminum
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methanesulfonyloxy)-1,1’-binaphthalene [3] (1, X = OSO,CFE,), (i) Pd
15

1
[prepared in situ from 2.7 mg (0.0123 mmol) of Pd(OAC) and
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for 30 mi

1 aqueous HCI, followed by
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hexane and ether as eluent),

(N (N Dot
(D )-{~)-2-met

followed by recovered bis-triflate 1, X = OSOZCF3 (2% ee of (R)-(+)-1), which was
analyzed both by optical rotation measurements (and comparison with pure (R)-(+)-1 of

[0]*, = 142°) [3] and by HPLC separation of the mixture on a semi-preparative tris(3,5-

dimethylphenyl-carbamate)doped silica column [5,6] using a 2:23 hexane-2-propanol
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mixtures as eluent at a flow of 1.2 ml/min and 4 kg/cm pressure with a deadtime of 2.0

min. The retention times for the $- and R-isomers of 1, X = 0S,0,CF, were 13.73 and

14.20 min, respectively.

PdCl,(PPh,), or Pd(PPh,), (cf., reference [1]) very siow alkylation took place. It might be
that the structural similarity between the substrate and the catalyst is an stimulating factor
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The two chiral aluminum alkylating agents were prepared by the general methods
used for the syntheses of some known stabilized achiral [7] and chiral [8]
dimethylaluminum complexes. Compound (§)-3 was obtained as colorless crystals by
interaction of equimolar quantities of (5)-2-benzyloxy-1-propanol and Me,Al in pentane at
-20-25°C for 12 h.!

Compound (5)-4

mounts of (§)-2-(dimethylamino)-4-methyl-1-
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as obtained as colorless crystals by interaction of equimolar

17-25°C for
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dimethylaiuminum compiexes (5) and (6) [9,10] in the presence of a commercially

reaction of 1, X = OSO,CF,, [(R)-(+)-
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resolved bis-triflate 1, and of (S)-(-)-2, X = OSO,CF, of 42% ee, was obtained within 12

' Mp 86°C; [(]”, = +48.1° (¢, 0.02, benzene); TH NMR (200 MHz, C4D,) 8 -0.40 (s, 6H), 0.79 (d, J = 6.1 Hz, 3H), 3.25 (m,

2H), 3.58 (m, 1H), 4.36 (d, J = 13.4 Hz, 1H), 4.46 (d, J = 13.4 Hz, 1H), 7.07-7.17 (m, 5H); }3C NMR (50 MHz, C.Dy) 6 -
9.83, 15.00, 64.18, 68.54, 73.00, 128.14, 128.29, 128.66, 137.42; MS (El, 70 eV, 120°C) m/z 429 [(M-CH,)*, 91], 371
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* 1), 207 (CLH, . AT 12) 91 (CH.*Y 1000, Found: €. 65.09
1) Ay y L1), LU -

4 1) 1\ AUy, 14), F1 \Uqlly , 1UVUJ]. ©OUiia:; ., 05.U7,

0,%,22),279(C
H, 8.68. Calc. for C,H,,ALO,: C, 64.85; H, 8. 62
*Mp 138°C (from pentane); [0)* = +43.3° (C, 0.03, benzene); 'H NMR (200 MHz, C,Dg) 0 -0.46 (s, 6H), 0.60 (ddd, J, = 13.2
Hz, J1 10.0 Hz, J; =4.3 Hz, 1H), 0.62 (d, J = 6.5 Hz, 3H), 0.67 (d, J = 6.5 Hz, 3H), 0.85 (ddd, J, = 132 Hz, J, = 10.0 Hz, J, =
2.3 Hz, 1H), 1.09 (m, 1H), 1.85 (s, 6H), 2.85 (m, 1H), 3.20 (d, J, = 10.5 Hz, 1H), 3.88 (dd, J, = 10.5 He, J, = 5.8 Hz, 1H); 13C
NMR (50 MHz, C,Dy) & -10.29, 21.51, 23.99, 25,54, 31.53, 35.00, 42.00, 60.96, 61.66; MS (EL, 70 ¢V, 80°C) m/z 387 [(M-
CH3)%, 100], 315 (C,H;;ALN,O,%, 19), 323 (CH,, AINO®, 54), 128 (CgHgN*, 68), 114 (C;H(N*, 51)]. Found: C, 59.46; H,
11.81; N, 7.20. Calc. for C,yHALN,O,: C, 59.67; H, 12.02; N, 6.96%.
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h. Likewise (¥)-1, X = OSO,CF,, (R)-(+)-Pd(binap)Cl, and 6 furnished after 36 h, 49%

/; - i AAnld o 2 TS

of (8)-(-)-2, X = OSO,CF, of 51% ee. The enantioselectivity could be further increased to
69% ee when the racemic bis-triflate was reacted for 16 h with 6 and (S)-(-)-Pd(binap)Cl,
[or an equimolar mixture of Pd(OAc), and (S)-(-)-2,2’-bis(diphenylphosphino)-1,1"-
binaphthalene] until the conversion was 10%.

2,2’-Dibromo-1,1’-binaphthalene (1, X = Br) [11] reacted in a similar fashion as 1, X

= OS0,CF,, aibeit at a lower rate. Since the specific rotation of the dibromo-compound is

o

only ca. 30° [11], monitoring of the kinetic resolution of 1, X = Br by optical rotation

In conclusion, this study has demonstrated that substitution of one Me moiety of Me,Al
by a chiral chelating agent both stabilizes the pyrophoric aluminum compound and
generates new asymmetric methylating agents.
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