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Abstract: Construction of (R)-tertiary alcohols through diastereofacial 

differentiation under rotamer distribution control was accomplished with 
complete selectivity by means of simple nucleophitic addition of Grignard 
reagents to chiml u-k&amides elabomted from Cg-symmetrical imi&s and the 
absolute configumtion was established by an X-my ctystallogmphic analysis. 

The onset of molecular recognition during 1,Pasymmetric induction by nucleophilic 

addition of organometallic reagents to (pro-Ichiral carbonyl compounds holds considerable 

interest1 in the context of stereoselective alicyclic and heterocyclic synthesis.2 And it is 

generally accepted that stereochemical relationships follow the interpretation proposed by 

using either Cram’s chelation model or non chelation (Felkin-Anh or Conforth) model. 

Especially, the stereochemistry observed by the reaction with a-alkoxy carbonyl compounds 

strongly depends on the nature of organometallics and the protecting group of a-hydroxy 

function employed.2 In addition, since an extremely efikient method for controlling ground- 

state rotamer distribution has been recently developed by Saito et al. using vicinal diol 

controller,4 such diastereofacial differentiation has been of major interest with respect to the 

extensive elucidation of the mechanistic aspects. 

As part of our program designed to explore the use of cyclic imides, we demonstrated a 

significant diastereomer differentiating reaction based on the successive alkylation and 

reduction of chiral C2-symmetrical imides 16 and its application to the total synthesis of 

natural antibiotic, (+)_cerulenin. 6 the central feature of the present communication is to 

desu-ibe that chiral ketones 3 bearing contiguous stereogenic centers underwent extremely 

high diasterecepecifk addition with various Grignard reagents under mtamer distribution 

control and the absolute configuration of the adducts 4 was unambiguou@ confbmed to be B 

by the use of X-ray analysis. 
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As shown in Scheme 1, treatment of chiral imides 1 according to our previous 

report&@ afforded 8, which were successively submitted to the PCC oxidation in the 

presence of sodium acetate, leading to the interesting a-ketoamides 3 with 1.5~eilyl 

rearrangement.7 Accompanying formation of the normally oxidized products was not 

observed in thie reaction. Initially, nucIeophiIic addition of methyhnagnesium bromide to 3 

was carried out u&er various conditions and the results are summarized in Table 1. 

Finally, a highly diaxtereospeciilc reaction (95 : 5) was achieved at low temperature by using 

THF as the solvent within one hour (Entry 4) to furnish the product 4a predominantly. 
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Table 1. preparation of Cl&l Ketones 3 and Reaction with Grlgnerd Reagents 

s) a) h) c) d) 
Entry R1 R2 R3 Yield of Solvent TtmpPC Yield of Diastcmomu 

31% crime/h) 41% ratio 

1 Mc 
2 Mc 

3 Mc 
4 Mc 
5 BIl 
6 Me 
7 lVR 
8 Me 
9 Me 
10 Me 
11 lb&? 
12 MC 
13 Me 
14 Mc 

cktt Me 
act hie 

OEt Me 
ckt Me 
oa Me 

?3 Me 

at Et 

Et ckzt 

0% Mtthallyl 

MethrjuYl act 
w Ph 

Bt Ph 

Methallyl hkguyl Et 

46 tolucne 
__ ether 
_- 
__ l-I-IF 

50 THP 

70 THF 
__ 

__ THF 

32 THF 
35f) THF 
__ TX-E 
__ THF 
__ 

-78 (1) 

-78 (1) 

0 (I) 
-78 (1) 
-100 (1) 
-100 (1) 
-100 (1) 
-loo (1) 
-100 (0.5 ) 
-100(0.5) 
-100 (1) 
-100 (1) 
-loo( 0.5) 
-100(0.5) 

72 (4a) 35 :65 

84 (4a) 46 : 54 

100 (4a) 87 : 13 

90 (4a) 95 : 5 

37 (4b) 67 : 33 

97 (4c) 94: 6e) 

34 (4d) >99: 1 

54 (4e) >99: 1 

87 (49 99: 1 

59 (41) >99: 1 

40 (4h) >99: 1 

27 (4i) >99: 1 

77 (4j) >99: 1 

55 (4k) >99: 1 

al 2-4wuiv.drc&ent8wercuaed. b) bolatcdyicldbasalon 1. c)Isdatedyleld. d)Dctamtned 
enninedafterqkl.tzationtothelactone. 02:3mfrtureofallyl 

and Prowl &wuPs. e latter resulted from the hydrogenatton under rcductton condttlons. 
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Furthermore, it has become apparent that in most cases (except I&Me) complete 

stereodifferentiation was observed by means of simple Grignard addition (Entries 7-14) and 
this procedure is applicable for the production of a wide range of chiral quarternary a- 

hydroxy carbonyl compounds. However, the attacking face of organometallic reagents to the 

carbonyl function remains ambiguous. 

Since several attempts to determine the absolute configuration of these Grignard 

adducts by transformation into a lcnown compound did not afford the desired results, thie 

structural assignment was performed by X-ray crystallographic analysis. As shown in 

Scheme 2, hydroxyamide 41 was cyclixed under acidic conditions followed by deprotection to 

provide the diollactone 6, which was subjected to bis-benzoylation, leading to the 

corresponding crystalline 6. Thus, the structure and stereochemical relationship was 

established to be IS configuration by an X-ray analysis of 6 @ig. 1) and the other compounds 

were also identified by comparison with the observed chemical shift and similarities in their 

NMR spectra. 

ba”v& 

0 h3S 

BZCl 

4i 5: 90% 

Scheme 2 

6: 88% 

Fig. 1 ORTEF’ drawing of the lactom 6 
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With the observed atereochemical 

outcome in hand, tbeee resulta etronglp 

support the concept that the reaction 

proceeds under the’ control of rotamer 

dietribution containing a S-membered 

chelation structure, due to the eteric 

repulsion in analegy with disclosed 

reeulte,4t5 in which the both large silyl 

group6 occupy remote poaitionr (Fig. 21. 

Then, nucleophilic addition would be 

established through the attack to the 

carbonyl group from the top face of the 

planar chelation structure. Pig.2 Structure model of intermediate 

In mumnary, an efficient method for the stereo6elective syntheeie of the quarternary a- 

hydroxy carbonyl compounds with contiguous tertiary centers has been developed. Thie 

procedure will find application in ‘the syntheeia of polyhydroxylated biological products. 
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