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Substituent Steric Effect on the ' H NMR Chemical Shifts of
Benzylideneanilines

Cheng Shimao, Cao Chenzhong
(Key Laboratory of Theoretical Organic Chemistry and Function Molecule, Ministry of Education, Key Laboratory of
QSAR/QSPR of Hunan Provincial University, School of Chemistry and Chemical Engineering,

Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract: Forty—four samples of 2,4’ —disubstituted benzylideneanilines, 2—=XArCH=NArY-4 (0o-XBAY-p)
were synthesized, and their molecular structures were characterized by the 'H NMR and “C NMR spectra. The
"H chemical shift values §,( CH=N) of CH=N bridge groups were determined. The effect of substituents X and
Y on the §,( CH=N) were investigated quantitatively. Also the §;( CH=N) of 0o—XBAY—p were compared with
that of bi—aryl Schiff bases p/m—XBAY —p/m reported by literature. The results show that, in the 0o—XBAY-p
molecules, the steric effect of ortho—substituents seriously weakens the influence of the substituent electronic
effect of X and Y on the §;( CH=N), so that there is no good quantitative relationship between the §,;( CH=N)
and the substituent electronic effect constants of X and Y. Moreover, the steric effect of ortho —substituents

generally increases the §,( CH=N) of 0—XBAY—p compared to that of p/m—=XBAY—-p/m. The new experimental
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phenomenon observed was not reported before. It is an important reference for the molecular structure analysis of
schiff base compounds by means of the chemical shift of ' H NMR spectrum.
Keywords: nuclear magnetic resonance (NMR); 'H NMR chemical shift; substituent electronic effect;

substituent steric effect; benzylideneaniline
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R =08633,S5=0.04, F =129.49, n = 182.
Koo Tl oy N HUREE A 5 AR 5 BRI 80% 3 50 o B IE A e 7800 3 8G X, Y U T
i m A0 p IR AL T4 AU

G341 BRI ST ARSI NMR A2 1 3% 1) 5 000t A7 413 49 201, Gupta 251 56f 48 (57 BOR 26 R IR 1) 0t
HEC NMR AL H% 800 T F T, 433 P ST AN X 8 A T B2 50 Nummert 251> BIF 5 AR R
H A0S 37 T ST AR 7O NMR 622438 57 0) ISR, Az BRAT (3 35 A 1y sy A3 s x (7 0) A 25 e
FEBRTAT , 388 3o 2 ) Sk 2 B0, TP 3 A7 X NMIR A 27 (32 % 19 5 W) (0 BF 28 AR XA /0 3 S — B AR 5
T B A

%R F], H NMR 764045 M T o 0 B 5 R 132, R TG HEAF S 5 g T H NMR L2537
500 T A5 R R 0 R EHLA A H NMR 3% @ S 2 7454 i 56at. H AT, 4Rk 44 H NMR
AR 540 T A5 M 2 6 R A 20l A8, A b — AU R 7 B AT R I DA il , 7 K
AR CH=N (1§ 8,( CH=N) BF5% , H AiTif A9 S 407 U Ay FS Y 8, ( CH = N) 5 1 435 Fay 4 5. 40 £ LA
5508/ TR AR A B 8, (CH=N) A5k MU A ] 25 5, ARAB AR R DRI T , 2R S B4R 37 HUA R 6 3 K il
2,4"-THURAE R RN , 2-XArCH=NArY -4" (455 B o-XBAY —p) AHERUL 51, B 5040 057 3 11 37 AR %L
REXT ARG CH=N 19 8, CH=N) $01 , LI R A5 504 2 L4



98 MR RHE IR (A AR 2019 4E4f5 34 %

1 BEES

ARSC I A8 S 3 1R 2 AT R 2 R SRAT B, Al D o A 4, i FH 2 A AN PR 4 AR AL 51 2,47 -
THURER SR (0-XBAY —p) SRJTSCHR 13 J 4 97575 A i, RISR FJGHE 51k 5 a (LR 1) ORL™= )
FATC/K 2 245 i, 4R 205 AT Ak A 9 L CDCL, fEIE 7, I Bruker AVS00 4% ff 3L 4% 4000 72 L H
PC NMRiS B 58 43545 R fIAE L CH=N |-'H (L = A 8, (CH=N).|& 2 2 — PR EMLED
(¥ H NMR §i%. i 44 AMEE P00 8, (CH=N) 251 T3 1.

X=0Me, Me, F, Cl , Br, CN, CF,
Y= NMe, , OMe, Me, OH, F, Cl, Br

A1 it o-XBAY-p 894 Mm% 2

—9.01
—-8.20
43
31
81
9
—-3.92
=3.01

I
| | "
L i
i A .
g E} dadel & &
— — —a - — o Vo)
10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1:5 1.0 0.5 0.0

{1 (ppm)

B2 0-OMeBANMe,—p #5'H NMR

1 BAREFHABRFERA M (0-XBAY—p) #kk CH=N St ¥F{2414 6,(CH=N)

No. X Y TSEF op(X)" op(X)" op(Y)" op(Y)P 8y(CH=N)* 8y(CH=N)"
1 OMe NMe, 0.951 8 0.29 -0.56 0.15 -0.98 9.01 8.44

2 OMe OH 0.951 8 0.29 -0.56 0.33 -0.7 8.96

3 OMe Cl 0.951 8 0.29 -0.56 0.42 -0.19 8.93 8.35

4 OMe Br 0.951 8 0.29 -0.56 0.45 -0.22 8.92

5 Me NMe, 1.046 3 0.01 -0.18 0.15 -0.98 8.84 8.48

6 Me OMe 1.046 3 0.01 -0.18 0.29 -0.56 8.80 8.44

7 Me Me 1.046 3 0.01 -0.18 0.01 -0.18 8.80 8.43

8 Me OH 1.046 3 0.01 -0.18 0.33 -0.7 8.79
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%A1
No. X Y TSEI* ap(X)P ar(X)® ap(Y)P ar(Y)" 5,(CH=N)* Su(CH=N)1
9 Me cl 1.046 3 0.01 -0.18 0.42 -0.19 8.74 8.38
10 Me Br 1.046 3 0.01 -0.18 0.45 -0.22 8.75

11 F NMe, 0.702 3 0.45 -0.39 0.15 -0.98 8.84 8.48
12 F OMe 0.702 3 0.45 -0.39 0.29 -0.56 8.83 8.44
13 F Me 0.702 3 0.45 -0.39 0.01 -0.18 8.83 8.42
14 F F 0.702 3 0.45 -0.39 0.45 -0.39 8.79 8.41
15 F cl 0.702 3 0.45 -0.39 0.42 -0.19 8.79 8.39
16 F Br 0.702 3 0.45 -0.39 0.45 -0.22 8.78

17 F OH 0.702 3 0.45 -0.39 0.33 -0.7 8.82

18 cl NMe, 1.492 7 0.42 -0.19 0.15 -0.98 8.97 8.47
19 Cl OMe 1.492 7 0.42 -0.19 0.29 -0.56 8.86 8.44
20 Cl Me 1.492 7 0.42 -0.19 0.01 -0.18 8.85 8.42
21 Cl OH 1.492 7 0.42 -0.19 0.33 -0.7 9.02

22 Cl F 1.492 7 0.42 -0.19 0.45 -0.39 8.93 8.41
23 Cl cl 1.492 7 0.42 -0.19 0.42 -0.19 8.91 8.40
24 Cl Br 1.492 7 0.42 -0.19 0.45 -0.22 8.92

25 Br NMe, 1.810 3 0.45 -0.22 0.15 -0.98 8.92

26 Br OMe 1.810 3 0.45 -0.22 0.29 -0.56 8.87

27 Br Me 1.810 3 0.45 -0.22 0.01 -0.18 8.86

28 Br OH 1.810 3 0.45 -0.22 0.33 -0.7 8.89

29 Br F 1.810 3 0.45 -0.22 0.45 -0.39 8.77

30 Br Cl 1.810 3 0.45 -0.22 0.42 -0.19 8.85

31 Br Br 1.810 3 0.45 -0.22 0.45 -0.22 8.85

32 CN NMe, 1.029 3 0.51 0.15 0.15 -0.98 8.94 8.55
33 CN OMe 1.029 3 0.51 0.15 0.29 -0.56 8.89 8.52
34 CN Me 1.029 3 0.51 0.15 0.01 -0.18 8.88 8.51
35 CN H 1.029 3 0.51 0.15 0 0 8.90 8.50
36 CN F 1.029 3 0.51 0.15 0.45 -0.39 8.80 8.49
37 CN cl 1.029 3 0.51 0.15 0.42 -0.19 8.84 8.48
38 CN Br 1.029 3 0.51 0.15 0.45 -0.22 8.86

39 CF, NMe, 1.223 9 0.48 0.16 0.15 -0.98 8.88 8.56
40 CF, OMe 1.2239 0.48 0.16 0.29 -0.56 8.87 8.54
41 CF, Me 1.2239 0.48 0.16 0.01 -0.18 8.76 8.52
42 CF, F 1.2239 0.48 0.16 0.45 -0.39 8.83 8.50
43 CF, cl 1.223 9 0.48 0.16 0.42 -0.19 8.85 8.49
44 CF, Br 1.223 9 0.48 0.16 0.45 -0.22 8.71 8.44
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R=0.547 1,5=0.06,n=44 ,F=4.17.

M (2) FTLAE H: AR EIR 25 S FESCIR i [l N, (H 7 R A OC R 8k R AR 2%, Ui 0y FR iR I R
FPEARGF. Ry 1 HRR AL A 0 SEARRON A 5 52 H: 6, (CH=N) 284k, FoAT TR A SCHR [ 14 ] il iy 75, 1
SEARALEEA X B 40 0 7 AR RN 5 B TSET(WLER 1), 376 TSET FJy #22 (2) i S8 — &, PR
Sy(CH=N) B9, 753 5 #(3).

8,(CH=N)=8.77 +0.042 STSEI+0.133¢,(X) —0.086 So,( X) -0.059 3¢, (Y) -0.084 3¢,(Y); (3)

R=0.587 5,5=0.06,n=44,F=4.01.
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