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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. n 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. Eifect 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 05 4 2 9
20 05 4 2 35
30 05 4 2 92

Suspension of Bakers' Yeast in water (100 mL) was
heated for 5min at 80 C with stirring, and a mixture
of m-bromonitrobenzene (0.5g) in methanol (40 mL)
and NaOH (4 g) in H,0 (10 mL) was added. The resu-
lting reaction mixture was stirred for 2 hours. “GC
yields.
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Table 2, Effect of the amount of NaOH on the reduc-
tion of m-bromonitrobenzene to #ni-bromoaniline

NaOH m-bromonitro- Bakers' Time Yield”
(g) benzene Yeast (he) (%)
@ ®
0 05 30 2 0
2 0.5 30 2 11
4 0.5 30 2 83
5 05 30 2 63

Suspension of Bakers' Yeast (Sigma Type I, 30g) in
water (100 mL) was heated for Smin at 80 C with
stirring, and 2 mixture of nt-bromenitrobenzene (0.5
@ in methanol (40 mL)} and NaOH in H,0O (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 (%Y

® ® ©) (hr) oo 3 -

0 C"C ©
05 30 38 3 0 17.7 82.3
05 30 30 1 513 21.7 259
05 30 30 4 0 46.2 538
¢.5 30 30 75 0 28.3 717
0.5 30 50 2 0 476 524
0.5 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 in methanol (40 mL) was added. The resulting reaction mixture was stirred at 30, 50

or 38%C. “GC yields.

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

Nitrosobenzene  Bakers’ Yeast Temperature Time Yield (%Y
® ® ©) (hr) o o e
c oo O
05 30 38 05 69.4 139 16.7
05 30 38 1 278 223 362
05 30 38 2 10.1 26.1 468
05 30 38 5 55 246 56.4

Suspension of Bakers' Yeast (Sigma Type I, 30g) in water (100 ml) was heated for 30 min at 100 C with
stirring, and then cooled to 38 C. Nitrosobenzene (0.5g) in methanol (40 mL) was added to the heat-treated
Bakers' Yeast. The resulting reaction mixtere was stirred at 38C. “GC yields,
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NaOH 4 g, NH,OH-HCI 0.2 g, 1-naphthylamine 0.4
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$9¢ 922 A3} pHéeld 79 4ol uisio
pH8al A% o & T2 VY YHEE &
+ slslcKTable 5).
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oA 2A1ZF FF #WH-E Yo of Bakers
Yeastoll £)& nitrosobenzene?| #4442 sodium
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agentol| 23} wh-g-o| A A x5, 4hg-Aol) 5 mM
NaN,; %= KCN-E& #713l1E of 38 Tl 2413
S A AKX anilineo] #¥ YR ER} ¥z 7
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20 SR A] Fo] 223l S vyt
et AlZEe &3 CN™ = haemeol| Agtsle s
A7E Jeen” KCNel 213 Bakers' Yeast
Fdukgo] A HA}= AL nitrite reductase”}
iron-sulfur centers} flaving 712+ siroheme pro-
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o 7| EA7) nitrite reductasegl= AL 3
iAok AbE R

¥ nitrite reductases} HsjANE odaid Qe
sodium ascorbatet} sodium phosphite=. Bakers’

Table 5. Effect of pH on the Bakers' Yeast reduction at 38%¢

Nitrosobenzene Bakers' Yeast pH Time Yield (%)
® ® (hr) NeO o NM,
oo O
0.05 3 6 2 5.1 159 588
0.05 3 7 03 40 29 31
005 3 7 0.6 15.2 22 44.1
0.05 3 7 4 0 383 61.7
005 3 8 2 86 148 64.4
0.05 3 8 4 0 20.0 69.7
005 3 9 2 37 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 methanal
(4 mL) was added. The resulting reaction mixture was stirred at 38 C., “GC vyields.
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Tabie 6. Effect of various agents on Bakers' Yeast
reduction

Yield (%)
Reaction mixture NaO 1’- NH,
o0 O

control 89 287 513
+NaN; (5 mM) 0 82.0 0
+KCN (5 mM) 0 93.3 0
+CuCl, (5 mM) 95 23 55.1
+Sodium ascorbate 129 381 211

(5 mM)
+Sodium phosphite 0 50.8 0

(5 mM)

Suspension of Bakers’ Yeast (Sigma Type I, 3g) in
100 mM potassium phosphate buffer (pH7, 10 mL)
was stirred at 38 C, and a mixture of nitrosobenzene
(0.05g) in methanol (4 mL) and various agents was
added. The resulting reaction mixture was stirred at
38C for 2 hours. *GC yields.

Yeastell 2|3} nitrosobenzene®] #ulso) A&
2= vehlo], uhg-Aoll 5 mM sedium ascorbate &
H7}atel-g o 21.1%4 anilinee] QA HA2L nitro-
sobenzene®) 12.9%, azoxybenzene¢| 38.1% &5
gle}. = 5mM sodium phosphite§- AH8-31918
oy aniline® A3 YAz PkE azoxyben-

zene®| 50.8% H&s %)
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