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ABSTRACT

This study is to develop a new

synthetic method for the nitroarenes via

non-electrophilic substitution. Direct nitration at the C-1 position of isoquinoline has
never been reported and substitution in isoquinocline under the normal nitration condition
occurs at C-5 and C-8. We have demonstrated a facile one-step sythetic method for the
nitration of isoquinolines at the C-1 position, which involves the electrophilic attack of a
DMSO-Ac20 complex, followed by nucleophilic addition of nitrate ion to this intermediate.

Since the reaction is simple and mild,

1-nitroisoquinolines are not readily accessible by other methods.

this method has preparative merit since

Application to the

synthesis of poly nitroarenes from the corresponding anilines was also described.
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Tabte 1. Chemical properties of isoquinoline derivatives.

1ti .
Compound | yield[%]| " ne 'H-NMR(CDCLy) IR(KBr) MS(ED m/z
point[ C]

8578~79%m, 24, 6-H, 7-H), 7.95(dd, 1H, J
1-Nitroisoq . 67 =6Hz, 1Hz, 5-H), 802dd, 1H, J=THz, 1Hz, | NO; 1535 | 174(M),
uinoline 8-H), 831(d, 1H, J=8Hz, 4-H), 843(d, 1H, J | 1340cm 128(M'-NO»)

=8Hz, 3-H)

& 781, 1 =9Hz, 7-H), 845(d, 1 = .
1,5-Dinitroi o 206~2 8HZ781(_H) H 8é8_?8 ol (;H)Z:i ;—H H’S_JH) NO; 1535, | 219(M),
soquinoli ' e " | 1340cm’’ M -

noline 08 8754, 1H, J=6tz, 1Hz, 65D m 173(M° -NO2)

- - 8781, 1H, J=9Hz, 7-H), 845(d, 1H, J= .
3 Methyl o5z | OTEIG IR J=OHn TH), 845 TR J= o, g | 2100m),
~ nitroisoqui 38 ® 8z, 4-H), 858~86lm 2ZH 3°H 8H., | o - 173V’ —NOQ
noline 875(dd, 1H, J=6Hz, 1Hz, 6-H)

877~78m, 1H, 7-H), 79~805(m, 1H 259,
4-Bromoiso 7 120~1 | 6-H), 820dd, 1H, J=8Hz 1Hz 8&H), | NO, 1530, | 254(M, ™Br,
quinoline ) 2 828(dd, 1H, J=9Hz, 1Hz, 5-H), 856(s, 1H, | 1320cm ' 8By},

3-H) 127(M —Br)
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Fig. 1. High Resolution mass of 1-nitroisoquinoline.
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Fig. 2. "H-NMR spectrum of 1-nitroisoquinoline.

3. ojdelrTHel By

50m¢ 27 EekxAe] Ny—bubblingdlolA
DMSO 5mé9} KNO2(0.34g, 4mmol)-& ¥3 &
As] Hgu7A] AWAIZHTY KNOy7F 529 o
—nitroaniline(0.14g, Immol) & ¥t} th3o)
DMSO 5me¢} acetic anhydride (0.38m¢, 4
mmol)8] EFENE oA 1080 A F
7kt 341 A= ekl o2 EFE &
20mst CH:Clz 10mE $dth. #7128 &e
31 E3& oA CHoCl: 10m2 3 A% 33
3t o] ®71%& ttA €2 washingdla F
4 MgSO4E VRA7|n 3AFLIE AHR3I
29l AA3NGT. o] AHES Rl de
el FAA(1)E AT EF, {9 2 Wy

o2 (IH)~(ne f=Ae FAsiach



4 EHEF oA

LSRR Ry -

v
Tiew,

BRE =

2500 2000

Wavenumber(cm-1)

1500

1000

Fig. 4. FT-IR spectrum of 1,2-dinitrobenzene.

Fig. 3. '"H-NMR spectrum of 1,2-dinitrobenzene.

Table 2. Chemical properties of aniline derivatives.

™
Compound | yield[%] D’Z; :E',‘g] '"H-NMR(CDCls) IR(KBr) MS(ED m/z
6785~790(ddd, 4.0, 34, 26Hz
3100, 1 1
2-nitroaniline 65 117~119| 2H), 7.68~7.74(ddd, 4.1, 35, 852c;n’1523, 347, 168(M")
2.5Hz 2H)ppm
81 2Hz 1H), 8. , 60,
‘ 5 8 781(t, 82Hz 1H), 858(dd, 6.0 3100, 1523, 1347 }
3-nitroaniline 63 88~90 | 22Hz 2H), 9.08(dd, 2.2, 2.1Hz | 168(M")
852cm
1H)ppm
3100, 1523, 1347, B
4-nitroaniline 65 172~174| 6 8.42(s, 4H)ppm 1 168(M")
852cm
8745(t, 81Hz 1H), 783~
7.85(ddd, 53, 1.1, 0.9Hz 1H), 81 | 3100, 1523, 1347, |201, 203(M’,
3- ili 3 ~67
3-bromoaniline) 37| 65 8~820(ddd, 53, 13, 08Hz 1H), | 852m By, *Br)
8.40(t, 2.1Hz 1H)ppm
8743(dd, 6.0, 2.0Hz 1H), 750~
3100 134
2-chloroaniline 37 33~36 | 7.57(m, 2H), 7.87(dd, 6.7, 1.4Hz ’ 11523' 347, 157(M")
852cm
1H)ppm
4~chloro-2-nit §7.80(dd, 2.2, 87Hz 1H), 7.90(d, :
30
-roaniline 2.1Hz 1H), 7.98(d, 8.7Hz 1H)ppm 202M )
24 7.32(d, 8¢ 2H),
4-toludi 20 52~54 81811*’*7(85;4?:12 5(§ SSHZI 91:1) 3100, 1523, 1347, 137(M")
tolucine ‘ C eGP es R g52. 600 ~500cm !
2H)ppm
8 2.68(s, 3H), 809~8.13(ddd, 5.1,
-ami - 3101 1523, 1 ,
4ham‘“°a°et° 30 65~67 | 2.1, 19Hz 2H), 832(dd, 5.1, 852(c);'nl B v
phenone 1.9Hz 2H)ppm
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Table 3. Reaction of substututed isoquinolin

Reactant(eq)
Entry Substrate Solvent Yield(%)
KNO; AcO
-~ DMSO/
1 Isoquinoline 8 8 HMPA 88
2 5-Nitro-isoquinoline 8 8 DMSO 42
3 4-Bromo-isoquinoline 8 8 DMSO 37
4 3-Methyl-isoquinoline 8 8 DMSO 38
o]
0 ?)k
HaC— g CH; + O)k — HiC— S+ CH; + AcO’
. . l- N+
isoquinoline 2 N\s<
\S(
RN N
_KNG, | Ny — N [+ MexS + AcO
OoN oy T NO;

Scheme 1. Proposed mechanism of isoquinoline.
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Table 4. Nitration Reaction of Isoquinoline Using Various Electrophilic Regents.

Entry Condition Solvent Time Yield%
1 DMSO/Ac;0/KNO; DMSO 10min 65
2 DMSO/AcCI/KNO; DMSO 10min 34
3 DMSO/Dcc/KNO, DMSO 24hr no reaction
4 DMSO/(COCI),/KNO; - 24hr no reaction
5 DMSO/TFA/KNO; DMSO 24hr no reaction
6 DMSO/TFAA/KNO; DMSO 24hr no reaction
NH, NO, NO
@;\ KNO , + Ac ,0 i)\//\ KNO 5 + Ac 20 =
=N DMSO =N DMSO =N
NO,

S-nitroisoquinoline

1,5-dinitroisoquinoline
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Table 5. Reaction under various condition with o-nitroaniline.

NH 2 NO 7
NO NO
@ © v KNO; + Acg0 —DMSO ?
Reactant ) .
Entry KNOxeq) Aac,0(e) Solvent Time(hr)  Yield(%)
1 4 4 DMSO 3 65
2 4 X DMSO 24 no reaction
3 4 (CF;C=0);0(4eq) DMSO 2 tracce
4 4 2 DMSO/THF 24 no reaction
5 KCN 4 DMSO 24 no reaction
6 KCN 18-Crown-6/Ac,O DMSO 24 no reaction
7 CH,;COONa 4 DMSO 24 no reaction
8 NaN3 4 DMSO 24 no reaction

other nucleophile tried : I , AcO ., OH etc.
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Table 6. Reaction of substituted aniline.

H, NO;
+ KNO, + Ac,0 —2MSO
X X
Entry Substrate —M Solvent Yield(%)
KNO; AcO

1 2-Nitroaniline 4 4 DMSO 65
2 3-Nitroaniline 4 4 DMSO 63
3 4-Nitroaniline 4 4 DPMSO 65
4 3-Bromoaniline 4 4 DMSO 37
5 2-Chloroaniline 4 4 DMSO 37
6 4-Chloro-2-nitroaniline 4 4 DMSO 30
7 4-Toludine 4 4 DMSO 20
8 4-Aminoacetophenone 4 4 DMSO 30
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9
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Scheme 2. Proposed mechanism of aniline.
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