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Fig. 1 Thermograms of zinc nitrate ns in carboxylic
anhydrides

(1) : Trifluoroacetic anhydride (Temp. 25°C)

(2) : Acetic anhydride (Temp. 25°C)

(3) : Propionic anhydride (Heating rate 0.53°C/min)
(4) : n-Butyric anhydride (Heating rate 0.53°C/min)
(5) : n-Valeric anhydride (Heating rate 0.50°C/min)
(6) : n-Hexanoic anhydride (Heating rate 0.54°C/min)
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Table 1 Isomer distributions in the nitration of naphthalene [ 7] and finorene (2] with cupric

nitrate in carboxylic anhydrides

] 2]
Experimental Acid

No. anhydride Total a-Nitro B-Nitro Total 2-Nitro 4-Nitro

vield (2z) (25) (26) yield (2z) (95) (26)

1 Trifluoroacetic 82.9 91.0 9.0 62. 4 70.1 29.9

2 Acetic 87.8 89.0- 11.0 68.0 67.6 32. 4

3 Propionic 86.5 89.8 10.2 64.5 68.5 3L.5

4 n-Butyric 68.5 89.6 10.4 61.8 69.1 30.9

5 n~-Isobutyric 70.6 90.2 9.8 © 59.9 67.1 32.9

6 n-Valeric 65.1 89.9 10.1 62.3 66.7 33.3

7 n-Hexanoic 63.8 90. 1 9.9 58.7 69.0 31.0

Reaction temp.: 25°C, Reaction time : 0.75 hr
anhydride : 35 ml.

> [1],[2) : 30 mmol, Cu(NOj),-3H,0 : 15 mmol, Carboxylic

Table 2 Product distribution from the reaction of o—xylene [ 3] with metal nitrates in carboxylic anhydrides

- Expeﬁglental Acid anhydride Metal nitrate Totaé‘l%j)ueld 3- NlEr/:i[ 3] 4- Nl?;!)[ 3] 4- Acy%o}x;r (3)
8a) Acetic HNO; (d. 1.38) 92.5 18.1 © 39,1 42,8([7a})
99 . Acetic Cu(NOy)4-3 Hy,O 71. 4 20.2 44.5 35.3([72])
10@ Acetic Co(NOy),-6 H,0 64.6 19.4 41.5 39.1([7a))
11 Acetic AI(NO;)4-9 H,0 43.8 18.8 39.1 42.1((7a))
129 Propionic Cu(NOy),+3 H,0 67.8 22. 4 46.5 3L1((vb*
139 n-Butyric Cu(NOy) ;3 Hy0 66.2 23.2 48.9 27.9((7 ¢ )
149 n-Valeric Cu(NQ;),+3 H,0 61.6 24.5 49.6 25.9([7d DY)
159 ' n-Hexanoic Cu(NO;g),3 H,0. 457 23.9 50.9 25.2([7e])

Reaction temp.: 25°C, Reaction time: @) 1hr, b) 8hr, [3): 30 mmol, Metal nitrate : 30 mmol (as HNOj),

Carboxylic anhydride : 25 ml. ¢) NMR analysis.

Table 3 Effects of the added acetate ion on the reaction of o-xylene [ 3] with cupric or zinc nitrate in

propionic anhydride

Product distribution (25)

3-Nitro-[ 8] 4-Nitro-{3] 4-Acetoxy-[3] 4-Propoxy-[3)

. . Total
Experimental “. Added acetate .
Metal nitrate yield
B No. | (mmol) (%)
16 Cu(NOy),-3Hy0 _C(I{SS%?OH 62.9
Cu(OCOCHg); in
17 Cu(NOg)3-3H,0  propionic anhydride 53.7
B (15/78)
18 Z0(NOy) -6 H,0 Cf}ﬂa%?(’ﬂ 64.6

Reaction temp.: 25°C, Reaction teme : 1hr,
(190 mmeol), @) NMR analysis.
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Table 4 Product distributions in the reaction of #rans-stilbene [ 4] with various nitrating agents

Experimental

4] -

Reaction temp. = Time

No. (mmol) Nitrating agents (mmol)} (°C) () Products
Acetic anhydride-Cu(NOg)+3 H;0 - o ) (8] 5.80¢g (67.8%
19 30 (270) as 10~10 1 {i] 0208 (7508
, Acetic anhydride-HNO, (d. 1.38) PPy (8) 5.84g (68.3%)
20 30 e Gy ~10~10 1 {(m] 0.14¢ { 1.798)
Propionic anhydride-Cu(NQg),+3 H,0 T - (9] 4.40% (49.122)
2l 30 (190) sy 10~10 1 {[10] 0. 10g§ 1.294)
29 33 Acetic acid-Nitric and Sulfuric acid 10 5 {[8] 2.50 £ (38.82z)
(1080) (80~168) (11] 0.20¢ ( 2.22%)

[ 8] @ threo-Acetoxy-1, 2-diphenyl-2-nitroethane.
-[ 9] :'threo-1-Propoxy-1, 2-diphenyl-2-nitroethane.
[10] : trans-2, 2'-Dinitrostilbene.

[11) : trans-4, 4’-Dinitrostilbene.
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Reaction of Acyl Nitrates formed from Metal Nitrates or Nitric Acid
in Carboxylic Anhydrides with Some Aromatic Hydrocarbons!

Kimitoshi Furunaca

Faculty of Engineering, Yamaguchi University ;
Tokiwadai, Ube-shi 755 Japan

The nitrations of naphthalene [ 1], fluorene {27, o-xylene (3], and trans-stilbene [ 4] by
means of metal nitrates or nitric acid in carboxylic anhydrides were studied. The formation of
acyl nitrates from metal nitrates in the carboxylic anhydrides was ascertained by thermographic
technique. S

The isomer distributions did not depend on the nature of acyl groups in the nitrations of
(Z) and (2). The reaction of (3] afforded 4-acyloxy-o-xylenes (7 a~e] in 25~43% yields
along with 3-nitro- and 4-nitro-o-xylenes. Acetate ion in the reaction medium was found
to be consumed for the formation of [7 a] in the reaction with propionyl nitrate. _

trans-Stilbene underwent B-nitroacyloxylation with acetyl or propionyl nitrate to give threo-
1-acyloxy-1, 2-diphenyl-2-nitroethane. _

In is reasonably concluded that the acyl nitrates formed under the present conditions behave
like acetyl nitrate toward typical aromatic hydrocarbons.

+ Studies on the Nitration and Utilization of the Nitro compounds. II.



