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Abstract: Various l,&dikctones function as chelating ligands with Ti and Sn, but not 
with AI 

The Diels-Alder reaction of the Dane diene 1 and dienophiles of type 2 is a reliable test system 
for the control Lewis acids may exert on adduct formation l. The reaction wit.h dienophiles 2b and 
2d affords steroids rat-3b or rat-3d * as the major components only in the presence of a Lewis acid, 
while 2a and 2c, in the absence of a Lewis acid do not furnish steroids rat-3a or rat-3c at al.. 

In order to execute the chirogenic 3 adduct formation in an enantioselective manner, an in situ 
production of a chiral-nonracemic Lewis acid is required. The coordination number of the metal atom 
and the number of coordination sites of the ligands are of prime significance. A bidentate diketone, 
if forming a chelate ring, would be the dienophile of choice, reduction of conformational space being 
one of the most effective means of promoting stereoselection. 

In order to ascertain whether a chelate ring actually had been formed, the four structures 
depicted in Fig. 1 were examined using S-ray crystallography 4. Structural details specified according 
to Scheme 1 are presented in Table 1. 

Among a series of combinations considered, the best results are given by a complex in which 
a l&diketone and a 1,4-dihydroxy compound (preferably a TADDOL 11) are both believed to be 
attached to the central Ti atom 12*13. 
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2a R=Me, X=HP 3a R-Me. X=H* 
Pb R-Me, X=0 3b R-Me. X=0 

2c R-Et, X=H2 3c R-Et, X-H? 
2d R-Et, X-O 3d R=Et, X=0 

6885 



x -dQ CL? J _$ C(l) 
‘C(4) 

CM C(3) 

C 
WI - 4 - w 

0 =G 

Fig.1. SCHAKAL s representation of the single crystal X-ray structures of compounds A-D. The 
hydrogen atoms are omited for the sake of clarity. 



Scheme I: Characteristic parameters of metalcarbunyl coordination in Lewis acid-base adducts 6. 

Table 1: Selected bond lengths, bond angles, torsion angles in the complexes A-D. The coordination para- 
meters d and @ according to Scheme I are given relative to the indicated plane. 

IXXXI lengths [AI bond angles [‘I torsion angles[‘] 
C(l)tO(l) 1.225 113.7 
C(2)=0(2) 

C(l)oO(l)+--Ti 179.3 
1.227 

O(l).-.Ti 
C(2)=0(2)-.*Ti 116.0 

C(9tC(l)PO(l)-.-Ti 

2.272 
-1.0 

O(2)..-Ti 2.194 C(Z)-C(l)=O(I)...Ti C(3)-C(2)=0(2)..+Ti C( 1 
)-C(2)=0(2)...Ti 

-17;: 
. 

BY _ 
bond lengths [A] bond angles [‘I torsion angles[‘] 
C(+O(l) 1.245 115.8 
C(2)=0(2) 

C(lbO(l).-Sn -162.0 
1.226 

O(l)Gn 
C(2)=0(2)Gn 121.9 

C(9)-C(l)=O(l).Sn 
C(2)-C(l)=O(l).-Sn 18.1 

2.259 
O(2)Gjn 2.204 

C(3)-C(2)=0(2).Sn 175.8 
C(l)-C(2)=0(2).Sn -5.3 

c g> 
bond lengths [A] bond angles [‘I torsion angles[‘] 
C(2)=0(1) 1.209 C(2)=0(1)-a-Ti 1 IS.1 C(3)=0(2) 1.203 C(3)=0(2).s,Ti 113.5 

O(l)...Ti 

C(l)-C(2)=0(1)-+.Ti C(3)-C(2)=O(l)~~~Ti 12: 

2.266 
0(2)...Ti C(4)-C(3)=0(2)...Ti C(2)-C(3)=0(2bTi 

-17513 
2.258 1.6 

‘4 
bond lengths [A] bond angles [‘I torsion angles[‘] 
C(2)=0(1) 1.194 C(3)=0(2)...Al 139.6 
C(3)=0(2) 1.233 C(4)-C(3)=0(2)...Al 

-11.3 
0(2)...Al 1.923 C(2)-C(3)=0(2)..-Al 163.2 

plane d [AI ur ]*I 

C(9), c(1). O(1) -0.027 -0.7 
C(2), C(l),.O(l) -0.036 -0.9 
C(3). C(2). O(2) -0.144 -3.8 
C(l), C(2). O(2) -0.186 4.9 

plane d [AI 4 [*I 

C(9). C(l), O(1) -0.630 -16.2 
C(2). C(l), O(1) -0.631 -16.2 
C(3), C(z), O(2) -0.138 -3.6 
C(1). C(z), O(2) -0.172 4.5 

DlatlC d rAi d, r-1 
c(l). c(2). 
C(3). 

o(1) 0.092 2.3 
C(2). O(1) 0.120 3.0 

C(4). C(3). O(2) 0.169 4.3 
C(2). C(3), O(2) 0.058 1.5 

plane d [AI a [‘I 
C(4), C(3). O(2) 0.380 11.4 
C(2). C(3), O(2) 0.211 6.3 
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