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I BABALHEFTEHREAR FHFELE TN AE
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ANTEIBRACEE X5 N-BROOR BB e PhCH = N-X R AL G 9 h . W0 i 5 AU 1 Ak
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et =—70.2 4+ Aa+ AR+ Ay +c (2)
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Table 1 The Substituent Chemical Shifts for calculating > N NMR chemical shift
of phenyl imines PhCH=N-X

Substituent Chemical Shifts of X

Substituent X

JEN) ARD AyD
—H 0.0 0.0 0.0
—CH;(CH;,CH.C) 8.1 15.3® —2.3®
—Cs Hs 18.0 -
—NHPh 16. 3
—OH 43.9

i
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A S AR R AR TN NMR AL 2 B T 58 s 00, W HEMH (n=1~3, 7353
ANBUCHY N-FR B . N-F i . N-S N R G . B L3R 2) 5 Aas AB AY 23510
PO RAE R WG B o By LU RS0 5 B N-F 0 Jik
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Table 2 Initial values used for calculating * N NMR chemical shifts of three kinds
of N-substitutent imines RCH=N-X

N-Phynyl imines N-Methyl imines N-Isopropyl imines
Imines structure
RHC=NCsH;s RHC=NCH; RHC=N—i-C;Hy
(for short)
(N-PhD (N-MD (N-i-PrD
Initial values &, do1=—53.3 o2 = —60.6 o3 =—32.3

*3 HE N-BRIERE RCH=N-X GRF NNMR UL ZUBERXRANRKESH
Table 3 The Substituent Chemical Shifts for calculating " N NMR chemical shift
of different kind of N-substitutent Imines RCH=N-X

Substituent Chemical Shifts

Substituent R

Aa® AV Ay
—H 0.0 0.0 0.0
—CH;(CH;, CH, O - 0.4 0.3
—CsHs 1.1 - -
—CH=CH(PhCH=CH) 5.9 - -
—N(CH3)» —94.0 - -
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R4 FEREIEREDERENURKESTRERRERFLEUBHILIE
Table 4 The substituent parameters for calculating ' N NMR chemical shift of

different kind of aromatic imines substituted on the para-position of phenyl ring

Substituent Chemical Shifts of p-Substituent X

Compounds
—H —CH; —CH;0 —F, —Cl —NMe, —NO;
PhHC=NCs H,-X 0.0 —1.5 —3.9 —, —4.5 — —4.2
X-C;H, HC=NR 0.0 —4.0 —8.5 —1.4, +1.3 —18.8 +14.4
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THT 1 23 AT 2 B o 0 20 1 BOA B 7 L D L BB A B i KL (HL 35 A W X-C H HC
=NR 1 2EFF [ 5t I BUR H Cs Hy HC=NC, H,-X o5 (7 B iy 2 ma ok, HL % B a3
AR 52 AH B, 53X R AR 15 30 e 0 T BB A 1) 2 8 0 U iR - 2
AR RONE S T R S i J5E T BBOAR 1) R I R AR e M IE R Y F T R B 00 1 2
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] 1 (Z)-PhCH= Ncyclohexyl

8t =—70. 2F Aot 2AB+Ay+c=—70.2+8. 1+ 2X15.3—2X2,3=—36.1 (CHk
i —36.4)

il 2 (Z)- i-CsH,;CH=NPh

S =—53. 3+ Nat AR+ Ay +¢=—53.3+0+2X0.4—3=—55.5 (SCHR{E —55. 1)

il 3 (Z)-EtCH=N-i-C, H,

St = —32. 3+ Aat+AB+c=—32.3+0.4=—31.9 CCHR{E—32. D

il 4 (Z) -C;H,CH=NMe

Ser="—60. 6+2(AaTAB+AY) F¢=—60.6+2(0.4+0.3) =—60,6+1.4=—59,2
(SCHRAE —59. D
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Calculation of ®*N NMR Chemical Shifts of
Imine Groups in Imines

LI Lin-sheng'** , ZHANG Li-na'*, LAN Yun-jun', ZHANG Chang-hui*
(1. Zhejiang Provincial Key Laboratory of Leather Engineering, Wenzhou University, Wenzhou 325027, China;

2. Institute of Applied Chemistry, Shaanxi University of Science and Technology, Xianyang 712081, China)

Abstract: An equation: 8.1 =0, +Aa+ AR+ Ay—+c. for the calculation of ¥ N chemical
shifts of substituted imines was provided. The five substituent parameters were ob-
tained by linear least square regression analysis on the data from four different kinds of
imines (PhCH=N-X, RHC=NC;H;, RHC=NCH; and RHC=N—:-C;H;). The ac-
curacy of the results calculated with the model was checked using 34 "N NMR chemical
shifts in 34 substituted imines as a test set. The confidence limit was found to be
99.5%, and the calculating errors for about 95% of the compounds were less than 3. 0
(with relative errors of 0. 3%). The effects of p-substituent on the chemical shifts of

the "N atoms of aromatic imines were also analyzed.
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