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£ 9 N-benzylideneaniline -§%#2] C-phenyl group s}eh$]Ae]l 77 Wslsbe] wa}
imidoyl 4 49] S84 o] (H,-SCS)el A= Afelvx 243 (LFER)E 7537 oleld
A 371 H,-SCS ¢} 0, 0%, o1, or, F 3 RS9 o2i7kx] Afelv)=] A hebu] € & Hammett,
Okamoto-Brown 4] 7} 2] 52 Taft 9 Swain-Lupton 8] DSP 4o] #-§3 u}, 2.8~3.29] &<l
(blending coefficient, ) 7+& < 39_."’4“] THEAR) I EESH DY FaaF) 2k H-SCS 4
=4 9%E wAdE AL S & F der] Swain-Lupton 9] 40 8 F3 %R=66.6 7 %F=33.4
o zrez ¥ He-SCSel ® A& 55 E*?(R)ﬂ FEFF)S w7t 2 108} Agdq #AE
oo |

ABSTRACT. The eflects of linear free energy relationship (LFER) on the imidoyl proton (H,)
-substituent chemical shift (SCS) in case of varying para-substituted C-phenyl group in N-ben-
zylideneaniline derivatives were studied. The H,~SCS values and LFER parameters such as o, o7,
01,0r, F and R were applied to the Hammett, Okamoto-Brown, and Taft, Swain-Lupton’s dual
substituents parameter (DSP) equations. The results were: (1) the blending coefficient values, 1=-2.8
~3.2, it's means that the resonance effect (R) was larger than inductive effect (I) and field effect
(F), and (2) the values of percent resonance and percent field effects were %R=66.6 and 9%F—
33.4, respectively, yielding the ratio of resonance effect (R) to field effect (F) of 2: 1.
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1. N-benzylideneaniline(NBA) f &2l &
ng
Aol AFLE BE A g3} Lol Perrine 9
o] wlel AA st AHEIPed, FEE
A 7} 31 Wl A8 o] benzaldehyde 10. 6g(0. 1M) 3}

aniline 9.3g(0.1M)& 250ml £°] three-neck

flask o] 2o} ALoA 1ARAEFL AFE e
QAR AAL 95% ethyl alcohol 2 A A F &l
gL =T AAE dort

N-(p-sub, benzylidene) aniline ] A Aol &
aniline #} aldehyde &3-&de] Zujz
nesulfonic acid 0.1g < 7}3F & 447 A
373t Al Dean Stark trap & AF&3l $&2
Bg] A A%} benzene & & X F
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o 33HE W, JY 34 Ades gest 2

N-Benzylideneaniline: Yield; 65%, mp; 49~
51°C (8. mp; 50°C), IR(KBr)'™ Cm™;
1600(s, C=N). NMR(CDCl;/TMS)d (ppm)!7;
6.9~7.30 (m. 5H, N-ph.), 7.5~7.65, (m,
5H, ph,), 8.46 (s, 1H, H,), Anal. Calcd. for
CisHiN; C,86.2; H,6.03; N,7.67, Found:
C,86.8; H, 6.08; N,7.70

N-(p-Nitrobenzylidene) aniline: Yield; 85%,
mp; 92~93°C (lit!%. mp; 92°C), IR(KBr)
Cm™; 1585 (m, C=N), 1345 (vs, NO,).
NMR (CDCL,/TMS)é (ppm); 7.35 (m, 5H,
ph),8.0~8.4 (g, 4H, ph), 8.56 (s, 1H, H,),
Anal. Caled. for C;3H;gNyOs: C, 69.02; H,
4.42; N,12.39, Found: C, 69.0; H, 4.39; N,
12.41

N- (p-Methoxybenzylidene) aniline: Yield; 63
%, m.p.; 63~65°C (lit'3. mp; 64°C), IR
(KBr)1” em™!; 2780 (s, CH;07), 1600 (m,C=
N), NMR(CDCl;/TMS)!" § (ppm): 3.65 (s,
3H, CH;0), 6.65~6.81 (d, 0-2H), 7.6~7.73
(d, m-2H), 7.0~7.3 (m, 5H, N-ph), 8.38
(s, 1H,H,), Anal. Caled. for C,H;3sNO: C,
79.62; H,6.165; N,6.60, Found: C, 79.65; H,
6.17; N, 6.58.

N-(p-Methylbenzylidene) aniline: Yield; 70%,
bp; 147~148°C/5mmHg (li£.1® bp; 146°C/
3mmHg), IR(NaCl)em™'; 1610 (m.C=N),
1450, 1180 (s, CH3), NMR (CDCl;/TMS) 4
(ppm): 2.4 (s, 3H, CHy), 7.20 (d, o-2H),
7.30 (m, 5H, N-ph), 7.7~7.85 (d. m-2H),
8.41 (s. 1H, H,), Anal. Caled. for CisH;3N:

benze-
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C, 8.15; H, 6.66; N, 7.18, Found: C, 86.1;
H, 6.65; N, 7.2.

N-(p-Bromobenzylidene) aniline: Yield; 65%,
mp; 73~74°C (lit.'® mp; 74°C), IR(KBr)
cm™i: 1585(m, C=N), 1345 (vs, NOy, NMR
(CDCl3/TMS) 8 (ppm) : 7.25 (m, 5H, ph), 7.6
~7.7 (m, 4H, ph), 8.43 (s, 1H, H,), Anal.
Caled. for CysHioNBr: C, 60; H, 3.75; N,
5.39, Found: C, 60; H, 3.74; N, 5.37.

N-{p-Chlorobenzylidene) aniline: Yield; 55%,
mp;64~65°C (li.® mp; 65°C), IR(KBr)cm™:
1620 (m, C=N), NMR(CDCIl;/TMS) & (ppm):
7.30 (m, 5H, ph), 7.40~7.5 (d, o-2H), 7.8
~7.9 (d, m-2H), 8.42 (s, 1H, H,), Anal.
Caled. for C;3HoNCl: C, 72.38; H,4.64; N,
6.49, Found: C, 72.40; H, 4.65; N, 6.47.
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=%4& 99tk CDCl;grlo] %<1 NBA S 5=
= 0.2~0.5mole/l 7} HEE slg ow Sadtler
F% NMR2® g wladel 2 dA3g
o},

NBA =4 ¥, imidoyl 478 333 o

57 o8 A 37 Aol g JAA48e SPSS
Version H. Release 8.1(Regression Anal, part)
Z 273 L o] &3}e Inter-Data computer 2 3}
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N-benzylideneaniline(NBA) =z A2 C-
phenyl group 28] Ao X 27| 7} W3] wt
2t Hy-SCS el mlA & ARl A A ARA & 2
E3t7] §18te o, 0%, 0, o, FE RF9 o
2 7}A R 37 AFE3 H,-SCS S Tablel o
A el sttt

A7) Z3E dotnr] 9t Tablel9] #
22 Hammett 42 (=% Okamoto-Brown 4]2!)
(Dol A3l vt Hammett 9] X347 45(0) =
6,=01+0p =F o,=0;taog S %oz 39
EF®R i D) (Ee FaFE)E £
2l AEstr] $8te] Taft(2)? ¥ Swain-Lupton
(3)29] dual substituent parameter (DSP) 2] 240
A 435tg k. DSP Ao 93k X379 electronic
effect & polarity factor(o; =& f)¢ charge-
transfer factor (og rne geoz ey
transmission factor Q1 ®] (DA 2 (2), ()44
A48 AE Table2o] 2319w}

0H,~SCS=pc (or ¢*)+dH, 0 (1)

Table1 9] H,-SCSE methyl cinnamatel® ¢}
gcinnamonitrile!! §-= 3¢ H,-SCS v H-SCS#
stol] ®]ste] 60.2ppm A =9 HL o]FHAE
yelz 9lvl o] styryl groupdl nitrile ©]
1} ester group %, o] 23} —M group E2] con-

T
=

Table 1. Imidoyl proton (H,)-SCS and charge density (40C,-H,) of N-benzylideneaniline derivatives

and values of substituent constants

Sub. (X) oH,ppm  40C,-H:* 7, ot o7 oR F R
#-NO, 8.56 +0. 003 0.778 0.79 0.64 0.19 1.109 0.155
#»Cl 8.42 ~0. 006 0.227 0.11 0.47 —-0.23 0. 690 —0. 161
p-Br 8.43 - 0. 232 0.15 0.45 —0.22 0.727 —0.176
p-H 8. 46 - 0. 000 0.00 0.00 0. 00 0. 000 0. 000
p-CHj 8.41 —0.007 —0.170 —0.31 —0.05 —0.10 —0.052 —0.141
p-OCH3 8.38 —0.022 —(0. 268 —0.78 0. 26 —0.41 0.413 —0. 500

e Ref. 25.
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Table 2. LFER analysis of imidoyl proton (H,)-SCS data of N-(p-sub.

benzylidene) aniline derivatives

Coordinate 4 0105 OR( 0He. 0 ré r2
0H,~-SCS vs. ¢ 0. 149 -— — 8.424 0. 890 0.793
O0H,-S5CS,vs. ot 0.108 — — 8.444 0. 898 0. 807
40C—H 2 vs. 0 0.019 -— — —0.011 0.853 0.728
48C,~H s vs. ot 0.015 - — —0. 007 0.943 0. 889
0H,~SCS vs o7 & or — 0. 089 0. 206 8. 447 0. 962 0.925
0H,SCS vs. F &R — 0. 055 0.177 8. 444 0.933 0.871

¢ Charge density of 46C,-H,. ¢ Correlation coefficient. ¢ Index of determination representing the proportion
of variance in the dependent variable accounted for the regression.

OH,~SCS=p;o;+ prop+dH,. 0
0H,-SCS=fF+rR+6H, 0

@
@

jugation effect ol 2]3}¢] H,-SCS++ Hg-SCS7}
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A3 v 5" (0=55.2°) 2 & <] 3 conjugation
effect 9] 7 o] 9} NBA 9] phenyl group o} A A&
& Al717F —M group &l ¥lste] ] w
ol =,

A g4 Wl 7 localized shielding effect 7} =2}
A& A xe] wel NBA 9 H,-SCS7F ARHE
Table2 9] weighting factor £¢] Z%F p>0
o e e ol TableldA % 4 5
upe} 7Ho] C-phenyl group o] X 377} 4 A
A nE71d4FE imidoyl 49 A (Hy) 9] charge
density 7} 7}43l= =% H,~SCS7F down field
2 o]l E3HAl =

N-phenyl 2] 314 2] 7 %ol = reverse effect 7}
Vel S 2 wd ub? 9led, o] ph-CH=N
9] z-system -2 7o Hulo] gl oy} ph-N=CH
= 2 Ho] ok syn-gauch e} £ FH3tm
& N-phenyl 2| 347} C-phenyl X34 v] &}
o, H,~SCSe| #-2 through-bond transmission
effect & v|R|A] Ho H,= 39 o]5dH {7
- A vebd =k okl £ phenyl X 34
ol A} C,~H, A3t 3 electric-field vector &
3 A Eol wielgel mg H,-SCSof nlA=
A Z71e] 2§ through-bond transmission effect
7} A& th=7] W&o induced charge effect 7}
W3t H,-SCSe] u]X& electronic effect 7}
Az geA vevs 29%e] o

Tabel 20 A o8 6t4Fd] 93 H,-SCS ¢}
charge density (40C,-H,)9] weighting factor &
o vmA A& gt FEaA B AWAFC)
F Utz 388 ¢ 4 . AAAF r &
AARAE F3s 2 E o & Ads Az
AGAel 8] fAA L AT A5 g &
A 347t A4 L Yt uh, F3
Al ke AFA 9 AL weighting factor 2
e & o] 3= C-phenyl group 9] s}e}x] 31~
Hile] u}E C, @ H,UA<9 charge density
3169} zel 3 2 a¥e] Waar)sl Al w
o= Az

Taft(2) ¢+ Swain-Lupton(3)2] DSP2]Ze] A
o] Ao} H,~SCS¢| v]# % C-phenyl group®]
A&7 Z23E F A9 FE 7HE deotno] 9
g}e] Table29] DSP 4 % weighting factor 2
@ @A A& @ 2 AR FH A
37 Sz H,-SCS £}2] positive
correlation Al & Fig. 13 Fig. 2] el gl
o AA Ae 5% (A Ron £ DSPA
o] =% H,-SCSel wlA &= A3r] ass &4
o3 Fz 9l e} Swain-Lupton(3)4 e 23k A
7 &3t o aA vud s & 5 drt

—

ol

!
4, o H

o’ =0. 089 +0. 20607 @
0H,—SCS=0.7180" +8.433(r=0.976) (5)
s=0.055F--0.176R 6)

SH,-SCS=1.161S+8.441, (r=0.939) ()

e, FHEARS FLEAd) (B: FE
F(F)eHe] vE vl e HdAs* A =e
NE @} ez BEH A>1(EE )Y 3%
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Fig.1. The plots of H,~SCS vs. ¢’ for the N-
(p-sub. Benzylidene) aniline derivatives.
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Fig.2. The plots of ,-SCSvs. S for the N-{p-
sub. benzylidene) aniline derivatives.
S Vel g Table2 9] DSP A A 3= =
ssh ol F DSPAel L5 LD 2

ad(Fat vlad & ZHEasRE e
S AR & F UG RSF&D.
2= (or/ pD) p=2.80 ®
X py=(r/f),=3.19 ©)

Dawson®2] who] wtz} 2 37| W] &g
H,-SCS¢l| ®|A & Afevx] #AE A x37]
9]8le] Williamson 7} Norrington® o] 23}
or=l F 9o R A9 werghting factor o1 £} r 2F
-2~ Swain-Lupton 4] (10) o] # &-3}gc} 2

%R= 1009)Irl/(¢lf|+sulr|) 66.65 (10)
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% F=100—%R=33.35 1D
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