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—Study on two phase reduction of Nitrocompounds

with alkaline aqueous sodiumborohydride—
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RE °1 Hlsh $5A4 ARFIE Baol Mdoh of FUAE Sodiumborohydride
o WRECL A 20 m AREBE Y 2o BEAAE L @2d40w A
stabil»ize 7} AR A& sda deA et 3" Sodiumborohydride = Isopropylalcohol,
Diglyme, Triglyme 3} -2 ¥fel] 1_7.0}> E{fd /*1.5: Aldebyde U Ketone & #Ritsh}
99 fEREEL B 202, B3 Sqdjuihborohydridé o st m~nitrobénza1_dehyde
£ #TAZ 9 Aldehyde group& ®te] % =4 Nitro group & 54 T,
Brown 3} Gargoll fk3le] Alkaline stabilized aqueous sodium : borohydride solution 4l
& ~f’FJﬂE% 7E HEEHY ether solution ¢ ﬂﬂ?‘ﬂ_; Two phase reduction &} #1449
o) w2} Nitrobenzene & o-chloronitrobenzene, m-chloronitrobenzene, p-cliloronitrobe—
nzene & WHRT R 4ol Ye{ubAl @t o, m- ¥ p- dinitrobenzene 3} 2. 4-dinitr-
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;.it% Nltrobenzene p- mtrophenol o- 4 p- chloromtrobenzene, o- ¥ p-dinitrobenzene
& BAE %o/ BREAT BRI 2 melting point & Felshel 48553 m-dinitrobe-
nzene, m-nitrochlorobenzene o- @ m-nitrophenol -& &3 45K sl+ 6] =9 melting poiﬁt
& s Agasioh, |

m-dinitrobenzene ¢ &HK® ; A3k 4k 63 ml3l Yol AA(HF 1.5) 45 mI-°f]4 BEL ¢

& Zg}2 4] reflux condenser & A2 ol A3kiL nitrobenzene 37.5ml(45g HE)E
separatory funnel -& @A A8 75tz o] LHL AER AFAAA aleohold] &3}
o AAAsgc}h 42g ¢ m~dinitrdbenzene-i’— a3 M.PE 89°C (-ht 89~90°C)

o-nitrophenol? ; & 240 ml =} A3t 4k 82 ml & 412 FhAlel]l NaNO; 90 g & vhsta 4

28 A3 oo phenol 56.4g 3 & 12ml & | é@?&‘% Sepz;ratory funnel -& o] &3}4
€57} 20°C o} 224 GEE A4 AetAvh. BKE dobl L RAEe & 300ml-E
fmgted CaCOzi %“i}/ﬂﬁﬁ}. oAl B2 B & wle} steam distil 3t 4-& AL Alqohol‘
2 AA sk o-nitrophenol 28 g2 @t} m-p= 46°C (it 46°C) o

m-nitrophenol ¢ &®K®; & 35 Iﬁl s} g 34 28.5ml & 42 3484 m-nitroan-
iline 17.5g & 3l oA & finely crushed ice 40gel] ¥elA] of7ld] NaNOz 9g & &
20mlel] 59l Lol separatory funnel < Eekd AAs et (£EE 5°Celshz &
21_) 7] 4 o4& crude nitrophenol € 500 ml 2] ether & f‘r%%}c% g8 AAL alcohol
2 RAASL 4] FL9iA 0 DE AA S m- mtrophenol 10g<edgch mpE 955°
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m-nitrochlorobenzene o ALY m-niltroanilin'e 23g < H24940: 1) 86 m] 3L o 7] o]
o] =o]li 7o NaNO; 12g 3 & 25ml 8] BAWWS st diazonium salt & mkEe]
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Table 1. Two phase reﬂuction selected aromatic nitro compound in ether with. aqueous alkaline
- NaBH; at room temperature : :

‘ i . A . 4 Hy’&ride"
_ . . A . Hydride® Hydride? j <
Compaund | Time G| Sved e iaction
ST Joe w0 [ ewe00 | oo | . 0.000
?Tchloro nitroben?ene 2400 : 0.000 0. 000 » 0.000 f
B ' ' 1 re | o000 0.000 0.000,
m-chloro nitrobenzene ’ 24,00 0. 000 oo, 000”" T 0,000 -
o 100 | % 0.000 - 10.000 0,000
pchloro nitrobenzene - C 2400 T 0,000 ~0.000 “ - 0.000
- L00 0006 | 0.478 0.382
‘ 3,00 10191 - 0.716 0,525
o-nitro phenold 600 | 0.239 SLO75 | 0.83
; ‘ 12.00 0.271 . 1.195 0.924
L 12400 - {0 0ant 1195 [ 0.924
NS oLe [ 006 S 020 | oe
R ' . L L o 3. 00 0. 119 : O- 479 . L 0- 360
" m-nitrophenol® 0 6,00 0.127 .07 0. 590
o S 12,00 0,187 0.956 |~ 0.816
. .24.00 0143 1195 1052
1.00 ~ 0.039 0.318° | - 0.279
R - 1. 3.00 0.096 | 0.476 | 0..380
p-nitrophenolt B 16,00 0.135 ° 0. 597 0462
R "12.00 | 0181 .| - 0.713° 10,662
24,00 0191 © o L194 | 1003
1.00 0. 000 0. 501 0501
_ . : 3.00 | 0.000 | 0.942 0.842
“ o-dinitrobenzenef 1600 | 0.000 LTz 1.702 .
. : b 12000, . 0,041 2,195 | 2.154
~24.00 0.168 . 25719 | . 241
S Loo | 0.000 0.476 © | 0.476
o300 S 0.000 |- 0.954 0. 954
m-dinitrobenzenef -~ | . 6.00 S 0.000 " 1.667 1. 667
: ~ ; 12,00 0. 000. 2,049 | < 2049
. 24.00 0.159 2.343 2.184
-1.00 0.000 | . 0474 | . 0.474
3.00 | 0,000 0.935 0.935
p-dinitrobenzenef 6. 00 0.000 | 1,642 1.642
: ‘ 1200 | 0.000 2,038 12,038
2400 0.164 2.342 ‘ 2.718




1L.00 0.000 o240 | 0240

d' trochlorob 3.00 | 0,000 - 0. 540 S 0,540
2. 4—dinitrochlorobenzene 6.00 0000 L 020 . 1.020
12.00 . 0. 000 ” 1. 020 1.020

a) 5.0 moles of Nitrocompounds (10ml of 0.5 M elher solution) was reduced with 6.63 mmoles
of NaBH, which was dissolved in 30ml of 0.25M NaoH solution.
b) mmoles. hydrides/mmoles compound.

c) Hydrogen evolved from blank minus the hydrogen evolved on hydrolysls of the reactlon
mixturé, after the indicated reaction perlod

d) Solution was red color after 10 minutes

¢) Solution was becoming dark green after 3hr

f) Reverse addition.

o A }43}-— 7,K§§«\ LA o2 FAEla ol|ALE Sodiumborohydride 8 mmole %{(0 22
mmole NaBHy, 0. 88 mmole Hydrlde) 2. BeEstg ol

AR EEY 2 0.25 M alkaline stabilized NaBH, %—"“ 30 ml(Hydrlde ZX 6 7 6, 63 mmole
NaBH, 26. 50 mmole Hydr—ide)%} k-2 ‘ég'?/]‘/‘ioﬂ =R stlrrmg bar, Reflux. condenser
Gas buret-te, Rubber syringe cap-% #z| 3+e] Gas burette ==L "]"‘J_ 0.5M ether
solution compound 10 m! (5 mmole compound) & syringe & 3 3te] F4)38le] #q}_—ﬁ]—ﬁ
t}. gl o 2% blank test 0.2 0.25 M alkaline stabilized NaBH4 solutioﬂ 30 ml 5}}
ether 10ml & Z4AA Iarstgel o] AX T 1,3,6,12, 244 7k} 2 wﬂn}p} | or -
i 5EZ ul-2-Zu)x 79 Blank flask ¢ A 5= 7 A2 EVDE ge the etherz“- 1ml
£ Syringe & 3}0} W3 water & 1mlE Fol. jnmﬁﬁ%%ﬂ{ydride X]?'ﬂﬂi])oﬂ-
QA A adelAl kEAAY 29 (VoE D9k 733]—"—”..9.& Alkaline stabilized NaBH.;
o 30ml 2¥e] & 4 glE AR T F(Vl A 30XVa+Vi=V & Alf ZWE X
FAd ol /“1 mmole_—ri .l/“}ll’ kel Aol fiAE AR drh 1 #R: Table 13t
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Aromatic nitro compound4 Lithium aluminum Hydrxde o /{a‘z,} e g o
2C¢HsNOg —l—2LiA1H4—'———)CaH5N:NH5C5—!—2L1A102+4H2
24 1mole 4 'ﬂ:é%ﬂ: 4 Hydride & 4£%23}9] Azo derivative & 2+59 vl J}o}7HA

LiAlH, LiAIH
CeHsN=NH,C¢ — C5H5IF-I\ITH5C5 ——>2 CgHsNN-2
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Al 9] Azo FrEAE 1} ]‘ sle] 4 Nystrom 3+ Brown®? 18] i Gilmen 5} Goreau®?
X Aromatic niti;o, .nitroso ol {&¥ detection ©. % Immediate appearance & M =}
gl o= Chaikin s -,lf%%éﬂ?ﬂ%%v]ilectron releasing g‘roup-CHvO 7F 91% Nitroben-
zene -& Sodiumborohydride i;ﬁ‘?z% ] m-nﬁtrobenzyl alcohol & HLE o)zl RAH
t}. Tableo]4 Chloronitrobenzene & A& Bitel &le]ubx] o1} nitrophenol ol A &= {k
’ﬁ% 1 moled)] =]8]4 1mole 9] Hydride 7} ﬁo] 3 9lo] Azétiationﬂ] 485 4 Hydride
2] A llHydride 7h 2 Fomm 25/7]' Azo b gk & <4 gtk o] 2202 nitr
ophenol o] proton & v FoE = Azofk ¥ &H] 2 Hydlrde 7} _/2:0512% 2 mole 8] A= B
kStolok skt 2874 @E AL NaOHd| 3kl 4548 vl Ee2 97 dinitroben:
zene Oﬂ ,J\Oi 11 = Azo kst 0701'/" 712 4~8 Hydride 7} 4¢3tk 28V (&% 1 mole
o DHE]—O% 2.3 mole 7} &5z om g o}—ﬂ-—/‘ nitrogroup o} Azo b= g vka A A4« 58%
7%, —.—7\]4 mtrogroup o] Azoq{bsgvta sbd 29%71 Bis gl B2E Electron relea-
smg or Electron attracting group 4| 93¢ liﬂ% Electron releasing power 7} —CI>O0OH
> CH3>> NO; JFe 2 Ao sl & °1°%+.’EL ek ol el A nitrotoluene 3}
'mtrophenol o] »¥le}#l 2 & Nitrophenol o] NaOH ¢j £J3]4] stabilize 7} 2= 7] w0
= A7k, i ‘
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H2ole] pol 22 (LAHES GAedon g3zl NaBH.&d o 2 YRR A
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hBRGSE AFE TAFE ol AdAAY A TAPE Yol A ol 2
FES0| mesel Ak s 4 N027} B2 o 1242k 25%, 244 7kl = 58/7}33
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nzene:ﬂ)~ 2 4—d1n1trochlorobenzene4 FHE —NO 7/ B2 W 244 71l 3047]—,«_%
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:Abstract =

Two phase reduction of representative nitrocompounds with alkaline stabilized
Sodium borohydride solution was examined. Chloronitrobenzene and nitrotoluene were
not reduced, but nitrophenol (o-, m-, p-) and .Dinitrobenzene (o-, m-,  p-), 2.4~dinit-
rqchlorbbenzen_e were »reduced. As a result, when electron releasing power was smaller
and electron attracﬁng power‘ waé larger, these compounds were reduced.

On nitrogroup was, however, reduced 257 in 12hr and 58% in 24hr. and nitroph-
enol were reduced 25% in 24hr. When two mtrogroup of dmxtrobenzene (o-, m-, p-)
and 2. 4-d1mtrobenzen were reduced they were reduced 30% 1n 24hr
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