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Table 1 N—Trlﬂuomacetylated and N-acetylated aromatic amines

r~NHCOCF
mp ("C) (Recrystn. so]vent)

Ar-NHCOCH,
mp(°C) (Recrystn. solvent)

(1] N- (Trlﬂuoraacetyl)amlme
81~82(Water) -
(90)»

(2] p-Acetyl-N- (trlﬂuomacetyl)amlme R
156~158( Acetone-Water) '

(8] p-Chloro-N-(trifluoroacetyl)aniline
122~123(Methanol-Water)

(4] N-(Trifluorcacetyl)-p-anisidine
111~112(Water)

o (5] 'N (’I‘r:ﬂuaroacetyl) -0- toluldme .
© 86~87(Water) o

i [6] N (Tnﬁuoroacetyl)-p toluldme .
KA for '101~103(Ethanol—Water)

- [;r] .p Nltm—N (trlﬂuomacetyl)amlme .
- =7 158~155(Ethanol-Water) -
(8] o-(N~Triﬁuomacetam1do)b1phen3r1
108~109 (Ethanol-Water)

[91 p-(N-Trifluoroacetamido)biphenyl
198~-199 (Methanol-Water)

- [10) N-(Trifluoroacetyl)-2, 4, 5-trimethylaniline
.98~99_(Ethar_101-w_ater) -

{71] N-(Trifluoroacetyl)-1-naphthylamine

. 101~102(Methanol-Water)

{12] N-(Trifluoroacetyl)-2-fluoreneamine
197~198 (Ethanol)

N-(Trifluoroacetyl)-3-dibe nzofuranamine

[13] ;
] 2(_}2_~203(Methanol)

' 4) S.R Hartshorn, R.B.Moodie, K.Schofield, J. Chem. Soc, (B), 1971,
©$) J. K. Sanford et al, J. Amer.'Cke'm. Sac.,' 67, 1942(1945). '

‘- ¢) F.Kunckell, Ber, 83, 3642(1900).
d). -W.Hentschnel, :b;d 30, 2645(1897)

(1) Acetanilide -

: 112~113(Acetic acid-Water)
(113)»

[2') p-Acetylacetanilide
167~168(Acetone) -
(166~167)%

(8] p-Chloroacetanilide
176~177 (Methanol)

Q74 s
[(¢4') p-Acetanisidide
125~126(Water)
;- (126)%
(5] o-Acetotoluidide
- 110~111(Water)
oD
(6] p-Acetotoluidide
151~152(Water)
o (148)9) _ o
L7 p- Nltroacetamhde _
' 214~215(Ethan01)
R 1 L R

(&) o-Acetamidobiphenyl

123~125(Ethanol)
(120)

[9'] p-Acetamidobiphenyl
168~169(Methanol-Water)

Qs

(10') 2',4’,5-Trimethylacetanilide
159»_..160(Ethan01)

(161)m

[11'] N-Acetyl-l1-naphthylamine

163~-165(Ethanol) .
(159D

{121 N-Acetyl-2-fluoreneamine
191. 5~192(Acetic acid)
(189)™

[13'] N-Acetyl-3- d1benzofuranamme
176~177 (Acetic acid)
(177~177. 5)"r
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F) A Kaufmann, Ber., 42; 3481(1909).

¢) ).K: Sanford et al, J. Amer. Chem. Soc., 67, 1942(1945)

h) A.Kaifmann, Ber., 42, 3481(1909).

i) S.Sako, Bull. Chem. Soc. Jap., 9, 55(1934).

j) R.B.Sandin et al, J. Amer. Chem. Soc., 74, 5073(1952)

k) E.Edler, Ber., 18, 629(1885).

© 1) W.M.Dehn, J. Amer. Chem. Soc.; 34, 1399(19]2)
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Nltratlon rnethod

L AfZNHCOR Mol Fraciat Temp "Time Conversion : Prod Proportion
N(()g?qgfﬁ-ﬁcom_ G (hr) (96) LN o ucf._.:.,___,,_.:_ L ()
B Pl L o aLNitroa}eiline e L
(1.2) 107 g 100 m- ! 1
- J I i o= ,"“_"_.H:_\\ -“\ o 4
(r2) 201 97 { RSB %
o o- Nltroamlme Y : 7
. A (1.2). 0 .2 100 - " o B
<11 ' P~ " L 2
: B (1.2 20 1 9 {0" " A .76
X ) p- " Y
A (12 0 2 100 { 2-Nitro-4-chloroaniline > - ' 99
' 3~ o S 1
oo By o s 2 39 2= S 100
' -E.‘f’] s { Atz 0 2 100 2-Nitro-4-chloroaniline 100
: o UB (2 ¢ 25 2 66 o ... 100
i P A 2 h 10 1 100 {2 Nltm 4—methoxyamlme : gg :
€43 { B (12} s 10 . 1 o8 { Nltra—ti-methoxyamlme 9;
A-'(l. 2) o 0 C 1 100 { % N1tro”4 methoxyamlme_. . ég
At [ SR 9L L oy L i 95
e B'(12) 10 1 100 {3 " . 5
B (1',:_2j- S 10 L5 94 { g Nltm"a loluldme _ ;g
S L . : [ 3-Nitro-o-toluidine . 78
Bay w0 1.5 %8 { 3-Nitro- s
o ... [ 8-Nitro- 2~am1nob1phenyl 21
(8l c @5 2760 2 43 15 g 47
4~ " 82
e et _ . S 3-Nitro-. 2—am1nob1phen3r1 .13
(89 C (1.5) 40 2 68 5= 47
e ) e fro T el e e . . 4_ I B 40 -
fﬂ:l Lo B (L4 20 o 9g 68 { i ~Ni tro—fl naphthylammc - gg .
L. - B (L4 - 20 20 75 { ﬁ Nltroul naphthylaminé : g.}, :

* . Method A : 9824 HNO; + 9525 H;80,/9525 H,S0,
Method B : 9825 HNO, + Ac,0/Ac,0
Method C : 9894 HNO,/AcOH
Method D : 9824 HNO; 4- 9594 H,S0,/AcOH

6) N.M. Cullinane, J. Chem. Soc., 1932, 2365.
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HRICTER Table 3 Nitration of N-trifluoroacetyl and N-acetyl aromatic amines
N Ar—NHCOR Niizﬁi?;fr::iiiod Temp. :Timei-'— Conversion Product Proportion
HNOy/Ar-NHCOR) (O (o () B | (2%)
(9] CC (14, 70 2 88 4'-Nitro-4-aminobiphenyl® 100
(91 C (1.4) 70 2 92 3-Nitro-4-aminobiphenyl? 100
1 - D (2.0) - 60 - 1 84 .. T-Nitro-2-fluorenéamine® 100
) I S . : 3-Nitro-2-fluoreneamine®! 71
(22 ' 'D__(_z' 0 60 2 85 { 7-Nitro-2-fluoreneamine® 29
. [i3 { C (2.0) 60 2 94 - 7-Nitro-3-dibeénzofuranamine® 100
) ) ] D (2.0) 70 2 96 7-Nitro-3-dibenzofuranamine® 100
[13] . C (2.0) 60 2 82 . 2-Nitro-3-dibenzofuranamine”) 100
@) mp 199~200°C(Ethanol) (mp 200~201°C, R. Willstatter et al., Ber, 30, 3474(1906)).
b) mp 168~169°C(Ethanol) (mp 167~169°C, N.Campbell et al, f Chem. Soc., 1940, 446).
¢) mp 232~234°C(Acetone) (mp 234~235°C, M. ]. Namkung et al, J. Org. Chem., 95, 740(1960)).
d) + mp 201~202°C(Acetic acid) (mp 202~203°C, E.Sawicki et al, ibid., 21, 754(1956)).
e) ‘mp 264~265°C(Acetone) (mp 268°C, N.M. Cullinane, J. Ckem Soc, 1932, 2365).
f) mp 227~228°C(Acetone} (mp 228~229°C, Y. Oshima et al., Fukmdatgakukogakubﬂ—-ksnkyﬂhakoku, 15, 59
(1967)).
6 Table 4 .Spectral data of p-substituted anilines and their
ol . N*Trlﬂuoroacetyl and N-acetyl derivatives (p-X-
® —~NHCOCH; CSH&—NHR) in cyclohexane

* A (em=1)ix1078

2.0

¢~ of Substituent

Fig. 1 Plots of the wave number shifts (4v) of L,-band
of p-X-substituted anillnes due to N-trifluoroacety-
lation and N-acetylation against the ¢ -values of
X o
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15 L, HOv7 v RT Ry b LEORELTH S, N
7 rFHVTO L HOUERREET Lo 72V vED L,
KT 2 N-Ac (LOBHRIE2W TR VWAL HHERIH TS
29~19), Ungnade 0% 2 1c Lz ¥ N-Ac fbic X 5 L, #o
7 MIEEREF O RMTORIBHEERABRC LI 200
MR B, Lichie T M1 O Lo w7 45 N-TFAc 4L
I & D ERETF EO BT OTABHEREE N-Ac b Lick & X b

7) & ER-FOEBMLIIALE.
J. Hine, “Physical Organic Chemistry”, McGrow-Hill
Co., Ltd. (1962)2nd Edn., p. 90.
8) H.E.Ungnade, J. Amer. Chem. Soc., 76, 5133(1954).
9) H.Baba, S.Suzuki, J. Chem. Phys, 32, 1706(1960).
10) HEERRE, FUE—, S|k, Hik, 1974, 297.

'L, Band max (nm)
i R

-Substituent
X .
-H —COCHa ~COCF,
‘H 234 240 243
CH,CO 288 275 274
C1 242 246 248
OCH;, 237 247 252
CH, 237 243 247
NO, 322 302 285

Table 5 Spectral date of N-trifiuoroacetyl and N-acetyl
derivatives of 4-aminobiphenyl, 2-fluoreneamine,
and 3-dibenzofuranamine

L, Band max (hm) L, Band max (nm)

Compound

(loge). . (log €)
- 273 (4.48)® -

(o] { 274 (4.49)% -

, 271 (4.54)® —
[e] { E4 54)0 -

(4.54)® 314.5(4.51)®

(22] { 289. 5(4. 52) 312 (4. 473*1

, (4.60)® 316.5(4.52)®
(12’ { 287. 5(4 57)!» 314 (4. 48)%
(13) 297.5(4.52)® 313 (4.52)®
(137 206 (4.56)® 314.5(4.58)®

a) Solvent : Cyclohexane.

5 ) - Solvent : Methanol.
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<7 P APEEER Lz
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RBEEY7FLTED, (9] To¥0 (a) OBWBHEED

(a)



Hib, 1976, No.1 fosk - 20 « Ak :

Py Zade s CeRil L EERT ¢

v =t e {bEiE 137

FEFREVLOLHEL BB,
—%, [12) DA=2 b AT (127) OFRE D L HEWEE

Y7 L, LyiizEE o7 rLTE D, 21T L& (b)

DHEFFHRE L, (127] Tk Ly & (¢) DEENKE

@NHC{)CH, /.\ /g./ NHOOCII;
It@

(18] DA PATHRARE (18] OFh & b L HLRER - -

v7 b, LyBiEmEv7 LT b, 13 i L, B (d),
(23'] Tt Ly 158 (e) OFHENRAE W bo ?;.-:‘c_ bhbe

. @ . B 2 .
e = =NHCOCF; NHCOCH;
0
r-) - .
@ . .

LietioT, (93 (2), (18] OfABTE, (), (b), |

(d) BOBEFLROEREIC X h -NHCOCF,y Fk @i\ Jj0F

BE~OREOHEAEHCIDbDLER BB, (9], (22),

(13) 1T hd -NHCOCF, Hie i LS e i oo tv v
B 5EBWT, . CORBETE IHROENC £V 4 ) —HR
/N o B 7o, ﬁ&%@%%nw%ﬁtﬁk LT 50T -NH-

FIMOHE L TRIBIhADTHA D, L L, Baie(a),
(b), (d) ® X5 icBRTnERyyET %o chhu,
TFAc, Ac BEBLEYMORIGEEDRILGE & A ETeVWiKED S
L, &le, MR, (D)0L55XBOFSFLHIETOALVE
S N
@
NHCOCF,

X x=0, cia)

{f)
RELEGOEBH D DT ROT, BRAOMBIC = b = L2
z 3ot TFAc EOBUBTRE IHENLFA—BA~ O BIEE R
&Mﬁ%%ﬁ%m&bﬁﬁbrbaa%znﬁkbtma

A® R

~ TFAc ﬁ':ﬁu:.u ?y., 73@%&&7 v be e,

—NHCOCFs #ix -NHCOCHy ZEX W K& e BT HRE2FT 20
y BRED DT HIRETHROLELTERE AR mEL

-c< HHEDT 3 S A(ZET, p-TI/ET =20k, 2274

vYTiv, 3-URYSTIFYT 3 /)'C’;’c Acﬁﬁ;ﬁl,‘f‘igu

=t P{biﬁtﬁﬂ“i‘%ﬁﬁﬂtﬁ Rird o Latbd ot

3-u_vy 7wy i vEEEo LW, Ly olRelin
BEE VRV EEFRETEF OSSR LIl EL BLE
To -

COCF, 3£ & -NHCOCH; #0 Mo bFh i BT HROERTLE

(1974 410 A, HAFERE 31 2 (—8) #)

Nitrations of N-Trifluoroacetyl Aromatic Amines?

Kimitoshi Fukunaca, Terumasa Yosuipa and Makoto Kimura
Faculty of Engineering, Yamaguchi Universily ;
Tokiwadai, Ube-shi 755 Japan

Nitrations of N-trifluoroacetyl aromatic amines (Ar-NHCOCF;) were studied in comparison
with those of N-acetyl aromatic amines (Ar-NHCOCH,). The substituent -NHCOCF; was

an o, p- orienting group in analogy with the substituent -NHCOCH, in nitrations of Ar- .. .

NHCOCF,; (Ar=phenyl or naphthyl groups) (Table 2). However, these substituents sh0wed
the reverse orienting influences in nitrations of p-RCONH-biphenyl ([ 9]; R=CF,, 9'3;
R=CH,), 2-RCONH-fluorene ((12); R=CF,, [(12); R=CH,), and 3-RCONH-dibenzofuran
(€13); R=CF,, (137); R=CH,) (Table 3). These curious effects of the substituent -NHCOCF,
are considered to be due to the interaction between inductive effects, resonance effects, and the

- electrostatic repulsion, induced in the cdurse of the ortho attack.

' 'I' Studics on the Nitration and Utilization of the Nitro 'C_nmpounl:ls. .



