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Scheme 2 
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Table 1 Selected examples of IPNBSH-mediated reduction of allylic 
carbonates 

 

Entry Substrate Product Yield
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IPNBSH is further used for the reduction of vinyl epoxides to afford 
the corresponding homoallylic alcohols.5b Use of enantioenriched substrates 
did not lead to loss of enantiomeric excess during the reduction (Scheme 3). 
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Scheme 3 
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Modification of this palladium-catalyzed diazene synthesis led to the 
development of an asymmetric version by using a chiral catalyst system. 
Racemic carbonates were converted into enantiomerically enriched sulfonyl 
hydrazones using Trost’s8 ligand (1S,2S)-(–)-1,2-diaminocyclohexane-N,N’-
bis(2’-diphenylphospinobenzoyl) ((–)-6) and [( 3-allyl)PdCl]2. Mild 

hydrolysis of these hydrazones provided enantiomerically enriched 
reductively transposed products (Scheme 4). 

 
Scheme 4 
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During the development of the procedure described here, we observed 
lower yields for the one-pot hydrazone formation and hydrolysis using 1-
(anthracen-9-yl)allyl ethyl carbonate (4) as a substrate on large scale. After 
much experimentation, we recognized that this is due to interference of an 
active palladium species with the hydrazone adduct, resulting in formation 
of undesired by-products during the one-pot hydrolysis. We therefore 
developed a modification to the procedure to deactivate the palladium 
species after the formation of the hydrazone adduct. The best result was 
obtained using N-acetyl-L-cysteine as the palladium scavenger as described 
in the procedure above (Table 2). This additive prevents further activity of 
the palladium catalyst during the hydrazone hydrolysis step.  
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Table 2 Optimization studies for the synthesis of 9-allylanthracene 

 

Entry Additive Yield
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Appendix 

Chemical Abstracts Nomenclature; (Registry Number) 

 

o-Nitrobenzenesulfonyl hydrazide; (5906-99-0) 
N-Isopropylidene-N'-2-nitrobenzenesulfonyl hydrazine; (6655-27-2) 
Anthracene-9-carboxaldehyde; (642-31-9) 
Vinylmagnesium bromide; (1826-67-1) 
N,N-Dimethylpyridine-4-amine; (1122-58-3) 
Ethyl chloroformate; (541-41-3) 
9-Allylanthracene: 9-(2-propeny-1-yl)anthracene; (23707-65-5) 
Potassium hydride; (7693-26-7) 
Allylpalladiumchloride dimer; (12012-95-2) 
Triphenylphosphine; (603-35-0) 
N-Acetyl cysteine; (616-91-1) 
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