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ABSTRACT. Rapid and selective reduction of aromatic nitro compounds is of important for the prepa-
ration of amino derivertives in organic synthesis, particularly when a molecule has other reducible substi-
tuents. While Bakers’ Yeast has been used for the enantioselective reduction of carbonyl compounds,
little attention has been paid to the reduction of aromatic nitro compounds with Bakers’ Yeast. Nitro
group of m-bromonitrobenzene was selectively and rapidly reduced to corresponding amino derivative
in good yield by Bakers' Yeast in basic solution. Futhermore, nitrosobenzene was rapidly reduced to
aniline in good yield by Bakers’ Yeast under neutral condition. In this paper, we wish to report a rapid
and simple reduction of m-bromonitrobenzene and nitrosobenzene to the corresponding amino derivatives

using Bakers’ Yeast. And the effects of various agents, temperature and pH on the reduction will be
discussed.
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Table 1. Effect of the amount of Bakers' Yeast on
the reduction of m-bromonitrobenzene to m-bromoa-
niline

Bakers’ m-bromonitro- NaOH Time Yield®
Yeast benzene ® (hr) (%)
® &
0 05 4 2 0
15 0.5 4 2 9
20 0.5 4 2 35
30 05 4 2 92

Suspension of Bakers’ Yeast in water (100 mL) was
heated for 5 min at 80 T with stirring, and a mixture
of m-bromonitrobenzene (0.5g) in methanol (40 mL)
and NaOH (4 @) in H,0 (10 mL) was added. The resu-
lting reaction mixture was stirred for 2 hours. “GC
yields.

G714 Qe vt vh-go] A=y NaOHE #H» P
3174 o #Uut-geo] AEH P =] 9w whg
a2 ol gldrh =3 Bakers' Yeastg)o) NaOH
utol] o= FUuk-g-o] A= eigtom g -
bromonitrobenzened] & do7)7] YAM=
NaOH¢} Bakers’ Yeast7} 25 Z 2§82 o 4+ ok

s e 33Ee k-2 (1) nitroso
Z7¢AE A A amino group o ® A=A (2)
A4 amino group 2 2 #4le] A& = At (3) azoxy
— azo #HFEL A amino groupL & Fgle] A
33% 4 9lch Nitro7]+= OH™ ¢ 2hge] ojs] NO,™

& 3 A%}y ekelx )tk 3§ nitrite reductase=
NOZ‘—E— 17| £22 43 nitrite  reduc-
tase2] high-spin hemeo] 7|33} ZAgs= o)
], enzymeel] ZA3E NO-E3H7} nitrite Y
72 2% Aol Wi Urk?

o]9} e AlAg wleto F slo] B AR HE
k2 Ve g 31352 Bakers' Yeast-NaOH 3
o] 7|3 &QelA VERZ7]|7} NaOHo 93
-NO," 2.2 A& F NO, & IY4]7]&= ixql
nitrite reductase®] 2}-8-2- ‘ol enzymeo| A=
NO-E#A& AH A NH,2 15ty whg4 28
o Z-3kaL o9} & kg 7R &Y FA L sl A
NaOHE AH&-3HA] ¢t FA4-4-Nell4] nitrosoben-
zene2| Bakers' Yeast 3% FAbslglct

Bakers’ Yeastoll 2|3t nitrosobenzene &2l. Ni-

Table 2. Effect of the amount of NaOH on the reduc-
tion of m-bromonitrobenzene to m-bromoaniline

NaOH m-bromonitro- Bakers’ Time Yield®
() benzene Yeast (hr) (%)
® ®
0 0.5 30 2 0
2 0.5 30 2 11
4 0.5 30 2 83
5 0.5 30 2 63

Suspension of Bakers’ Yeast (Sigma Type I, 30 g) in
water (100 mL) was heated for 5min at 80 C with
stirring, and a mixture of m-bromonitrobenzene (0.5
g) in methanol (40 mL) and NaOH in H,0 (10 mL)
was added. The resulting reaction mixture was stirred
for 2 hours. “GC yields.
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Table 3. Reduction of nitrosobenzene to aniline by Bakers’ Yeast

Nitrosobenzene Bakers' Yeast Temperature Time Yield (%)
(® ® © (hr) N=o 3 NH,
=N -
O CT0C O
0.5 30 38 3 0 17.7 82.3
05 30 30 1 513 21.7 259
0.5 30 30 4 0 46.2 53.8
0.5 30 30 7.5 0 28.3 71.7
0.5 30 50 2 0 47.6 524
05 30 50 6.5 0 213 78.7

Suspension of Bakers’ Yeast (Sigma Type I, 30 g) in water (100 mL) was stirred at 30, 50 or 38 C. And then
nitrosobenzene (0.5 g) in methanol (40 mL) was added. The resulting reaction mixture was stirred at 30, 50

or 38C. “GC yields.

Table 4. Reduction of nitrosobenzene to aniline by Heat-treated Bakers’ Yeast

Nitrosobenzene Bakers' Yeast Temperature Time Yield (%)
® (g () (hr) =0 ? N,
0
0.5 30 38 0.5 69.4 139 16.7
0.5 30 38 1 278 223 36.2
0.5 30 38 2 10.1 26.1 46.8
0.5 30 38 5 55 24.6 564

Suspension of Bakers’ Yeast (Sigma Type I, 30 g) in water (100 mL) was heated for 30 min at 100 T with
stirring, and then cooled to 38 C. Nitrosobenzene (0.5 g) in methanol (40 mL) was added to the heat-treated
Bakers' Yeast. The resulting reaction mixture was stirred at 38 C. “GC yields.
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NaOH 4 g, NH,OH:HCI 0.2 g, 1-naphthylamine 0.4
g% 7}ale] 80 CollA 2217 74A] wk-g-A140 A=} ani-
linee) 60%712] ol o, 222 ukg-Z Ho|| A nit-
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o e-3g dozd.

100 mM potassium phosphate buffer(pH 7.0)el A
nitrosobenzene 0.05 g, Bakers’ Yeast 3g2 2 38T
oA 247t FqF TUNHE-E dof = Bakers'
Yeastell 2J%} nitrosobenzene2| #4122 sodium
azidet} potassium cyanideZ-2 metal-binding
agentoll o)) Hb-g-o] =LA A3 =|e, uh-gH o) 5mM
NaN,; &+ KCNE 718kl & o 38Tolq 243
%t vH-AAX anilineo] A& YA gz 77
82.0%, 93.3%2] azoxybenzenewt 71&%|lcHTable
6). ©}71-& Bakers’ Yeast #Hul-2-& Zvjsis &
39 ARHAANA F50l AHEsa e 2vFt
o} A5 = 53 CN = haemell ZAsle # s
275 JepEd® KCNel|l ol&} Bakers' Yeast
#dukgo] AHErl= #-L nitrite reductases}
iron-sulfur center$} flaving 7}*|+ siroheme pro-
teino]2h= AHd3} 3174 Bakers' Yeast 3Hiuls-&
do 7l HA7} nitrite reductasezh= AMAS- g
v gcka AbgRch

g}l nitrite reductase®] HAAZ odex 9le
sodium ascorbatet} sodium phosphitex Bakers’

Table 5. Effect of pH on the Bakers’ Yeast reduction at 38 C

Nitrosobenzene Bakers’ Yeast pH Time Yield (%)
@ G (hr) N=O z NH,
=NU

0.05 3 6 2 5.1 159 58.8
0.05 3 7 0.3 40 29 31
0.05 3 7 0.6 15.2 22 44.1
0.05 3 7 4 0 38.3 61.7
0.05 3 8 2 8.6 148 644
0.05 3 8 4 0 20.0 69.7
0.05 3 9 2 3.7 17.2 66.7

Suspension of Bakers’ Yeast (Sigma Type 1, 3g) in 100 mM potassium phosphate buffer (pH 6, pH 7, 10 mL)
or 100 mM Tris-HCI buffer (pH 8, pH 9, 10 mL) was stirred at 38 C. And then nitrosobenzene (0.05 g) in methanol
(4 mL) was added. The resulting reaction mixture was stirred at 38 €. “GC yields.
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Table 6. Effect of various agents on Bakers' Yeast
reduction

Yield (%)
Reaction mixture N=O ‘; NH,
™0 O

control 8.9 28.7 513
+NaN; (5 mM) 0 820 0
+KCN (5 mM) 0 93.3 0
+CuCl, (5 mM) 95 23 55.1
+ Sodium ascorbate 129 38.1 211

(5 mM)
+Sodium phosphite 0 50.8 0

(5 mM)

Suspension of Bakers’ Yeast (Sigma Type I, 3g) in
100 mM potassium phosphate buffer (pH 7, 10 mL)
was stirred at 38 C, and a mixture of nitrosobenzene
(0.052) in methanol (4 mL) and various agents was
added. The resulting reaction mixture was stirred at
38T for 2 hours. “GC yields.

Yeastol] 2]} nitrosobenzene?] #HYul-3-of A&
32 vjehfio], Hk-3-A ol 5 mM sodium ascorbateS
7131902 v 21.1%4] anilinee] A =L nitro-
sobenzene®] 12.9%, azoxybenzene®] 38.1% &5
9J}. = 5mM sodium phosphited A}-4-38}91-& o
o+ aniline> H& AR 93T azoxyben-
zene°] 50.8% 71& =t

¥ A7 eFses FAdeE Q) A
Yol ols) AR oo FAl=Prich,
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