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Computational Study for Nucleophilic Nitrogen-Nitrogen Exchange Reaction of 2,4-
Bis(trifluoroacetyl)-1-naphthylamines with Amines (Graduate School of Engineering, Kobe
University) Daiki Wakamiya, Anirah Muhammad Shariffudin Teh, Norio Ota, O Yasuhiro
Kamitori, Etsuji Okada

The aromatic nucleophilic substitution (Nitrogen-Nitrogen exchange reaction) of
2,4-bis(trifluoroacetyl)-1-naphthylamines (1) with various amines is elucidated on the basis
of DFT calculations.  Our calculation results suggest that the reaction path from 1 to the
corresponding N-N exchanged products via adduct II and subsequent proton migrated
intermediate III (Path B) requires less energy than that via general Meisenheimer type
intermediate I (Path A). Our experimental findings' that the reactivity of 1 on the
substitution depends on the kind of leaving group in descending order of reactivity as
dimethylamino > t-butylamino > methylamino > amino are consistent with the energy
changes on Path B in the corresponding cases.

Keywords : 2,4-Bis(trifluoroacetyl)naphthylamines;, Aliphatic Amines; Aromatic
Nucleophilic Substitution;, DFT Calculations; C-PCM Model

Hxld., TNETOFEICBNT 2,4-EA(NY) 7 vtar7eF L) -1-F7F L7
SVE () BERET I VR ERZICEEBSREZE SO (N-NAHS) 2kt 2 L,
BN THRIGT AN-NZHEE 5252 L2 R LTWAY, AR, ZhbDKIEIC
DT C-PCM &7 /v & FU 7= DFT 55 (RB3LYP/6-31G*) (2 X DT 21T - 7= 5.
Bk & D AN N0 THET 5,

FEMTFE RSP AF LT 2 K1 (R'RN= Me,N) & =F L7 2 v DRI, —
D~ Ao NA~—TUNR T 28T 5888 (Path A) L0 &, FHINHREIA 1T
WAEBRLE®Z., 72 hrBEILE NI O AF LT I U BBEE L TREHBIE 1
(R'R*N= EtHN) % 5-z2 2% (Path B) OJ5H 5 keal /mol F2E{KV T % /L ¥ — Tt
ITTEDAZENTRBEINT, T, ZORKICIZBWTIREEERN D AF LT I ) > -
TFAT I >AFLTI ) >EERT I /@% = 1®ﬁmﬁﬁﬁk¢5£
BRI VG TN ENRRNGT B5E D Path B (12 Téizw%~ﬁm% Lizk
D AEIICHIATE 2 Z ENDhoTz,

R'R2N R1R2N NHEt R1R2N NH2Et R1R2N+ NHEt
COCF, COCF, COCF, COCF4
1 | 11 II1

1) M. Hojo, R. Masuda, E. Okada, and H. Miya, Chem. Express, 1990, 5, 485.

© The Chemical Society of Japan -P1-1am-01 -



