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AbsU'aet: Aromatic nitroso compounds containing halogen and other labile substituents were selectively and 
rapidly reduced to their corresponding amino derivatives in good yields using Bakers' Yeast at 80 12. 

Since the use of Bakers' Yeast has been developed in organic synthesis, it was published by many 
groups that carbonyl compounds, including fl -keto ester, fl -halo carbonyl and aryl methyl ketone, were 
enantioselectively reduced to give their hydroxy compounds. 1 However, little attention has been paid to the 
reduction of nitro compounds by Bakers' Yeast. Recently, we reported the selective reduction of nitroarenes 

to the corresponding amines by Bakers' Yeast. 2 The use of sodium hydroxide was crucial for this reaction. 
For the nitroarenes with electron-withdrawing groups, the reduction generally proceeded in excellent yields 
and showed high chemoselectivity over carbonyl and other labile substituents. Since we observed that the 
reduction of nitroarenes was strongly influenced by the chemical environments, we were forced to examine 
nitroso compounds under our reaction conditions. In this paper, we want to describe the result of selective 
reduction and its biotransformations of aromatic nitroso compounds to the corresponding anilines using 
Bakers' Yeast as a reductant. 

Nitrosobenzene(0.5g), when treated with Bakers' Yeast(15g) in aqueous methanol at 80 12 for 8 h, 
gave exclusively aniline in high yield(as shown in the Table). 
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Surprisingly during the Bakers' Yeast reduction, the formation of intermediate, azoxybenzene, could 
be monitered by GC. After 30 min, nitrosobenzene was completely transformed to give azoxybenzene(76. 
8%) and aniline(11.7%) (entry 1), and then azoxybenzene was slowly further reduced to aniline(entry 2). 
Finally, the over-reduction was completed to aniline after 8 h(entry 3). As a control experiment, a suspension 
containing nitrosobenzene(0.5g) was stirred with varying amounts of Bakers' Yeast. As we decreased the 
amount of Bakers' Yeast, the over-reduction to aniline was not completed(entry 4). In contrary to the 
reduction of nitroarenes using Bakers' Yeast-NaOH, aromatic nitroso compounds can be efficiently reduced 
to their amino compounds in the absence of NaOH. In addition, halogen-substituted aromatic nitroso 
compounds were rapidly reduced to give their corresponding anilines within 2 h in 90-99% yields(entries 
5-7). In these cases, an intermediate, azoxybenzene 2, could not be detected. The common reducing agents 
were reported to provide dehalogenated products, especilly for the reduction of iodinated compounds. It is 
worth mentioning that dehalogenation did not occur in the Bakers' Yeast reduction of halonitrosobenzenes. 

In our previous paper2, the reduction of nitroarenes with electron rich substituents, including methyl, alkoxy 
and hydroxyl groups, was shown to be inefficient under Bakers' Yeast-NaOH system. However, aromatic 
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nitroso compounds containing electron-rich substituents were smoothly reduced to give anilines within 1 h 

in high yields(entries 8-10). Nitroso to amino reduction3 is usually carried out under acidic3e or basic 
conditions.3e In protic solvents, p-hydroxynitrosobenzene is not inert to treatment of  strong base(or acid). To 
the best of our knowledge, this is the first example of the selective reduction ofp-hydroxynitrosobenzene to 
p-hydroxyanil ine under neutral condition (entry 10). On the other hand, the reduction o f p -  
nitrosoacetophenone gave a mixture of 2 and 3 (entries 11,12). In fact, this can be rationalized by the 

tendency of dimerization(l~-4) in protic solvent.4 Especially, electron-withdrawing groups enhance the 
stability of dimers which was perhaps reduced to give azoxy compound by Bakers' Yeast. 

In summary, we can point out that Bakers' Yeast selectively reduces nitrosobenzenes containing 
halogen, hydroxy, and carbonyl groups to the corresponding anilines with high yields under neutral 
conditions. In addition, the major problems in the Bakers' Yeast reduction of carbonyl compounds are (1) 
use of excess amount of Bakers' Yeast and glucose (2) long reaction time and (3) tedious work-up process. 
On the basis of these considerations, Bakers' Yeast reduction of aromatic nitroso compounds carried out 
without sugar and NaOH show the following advantages: (1) a high yield within a short time with small 
amount of Bakers' Yeast, and (2) under these conditions, a less tedious work-up. 

Table. Reduction of aromatic nitroso compounds by Bakers' Yeast a 
Yield b 

entry I(=X) conditions 3 2 
1 H 0.5h, BY(15g) 22 77 
2 H lh, BY(15g) 73 26 
3 H 8h, BY(15g) 95 0 
4 H 8h, BY(5g) 21 71 
5 o-CI 0.5h, BY(15g) 95 0 
6 m-Br lh, BY(15g) 99 0 
7 m-I lh, BY(15g) 94 0 
8 p-CH3 0.5h, BY(15g) 95 0 
9 p-OMe lh, BY(15g) ~ 0 

10 p- O H 8h,BY(15g) 90 10 c 
11 p-C(=O)CH3 0.5h, BY(15g) 37 36(10.4) d 
12 p-C(=O)CH3 8h, BY(15g) 69 25 

aThe mixture of l(0.5g) and B.Y.(15g) in H20(50ml) and MeOH(20ml) was stirred at 80~85"(2. After 
the reduction was completed, CH2C12 was poured into the flask. The organic layer was filtered through 
a celite pad, dried and concentrated, bGC Yield with internal standard. CThe recovered starting material 
dazo compound. 
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