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NMR spectrum of ethyl @-cyano-g-methyl-p-substituted cinnamates (X=2NO,, B, Cl, Me,
MeO) shows that the B-Me and ester-E; signals of the cis isomer appear at higher field
than those of the trans isomer.

The chemical shifts of aromatic protons of the ester are determined to A;B,; type by
strength and direction of the substituent effect of Ty (ethyl @-cyanoisocrotonate), Cy (ethyl
@-cyanocrotonate) and p-substituent.

A difference (JHpp) of the chemical shifts for ring proton between H, and Hp showed
additivity. Consequently, the difference of the cis 4 Hap and the trans 4 Hpp gives a
constant value (about 12~13 cps in CDCl3).

On these facts, it can be concluded that aromatic proton H, suffers diamagnetic anisotropy
of the twisted carbonyl group of the cis isomer.

The results of UV absorption gives the twisted conformation of the benzene rings, and
the twisted angle is larger in the cis isomer than the trans isomer.
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Table 1. Yield and Isomeric Ratio of the Products
of Cope-Knoevenagel Condensation of p-
Substituted Acetophenones

Ketones Prgfig‘cts Yield (cis/trans cli?l\r/ll‘illtllsflne:.f
surement
x=N0y| 5% — C|11 & 1/2.03|in Ba
Bro|21 |be 180-4 29.7 | 1/1.83 | 5 TN
Cl [13.9by 164-8 15.5 | 1/1.42 | in CCl,
MO |15 |bg 180 | 15 1/1.62 | in CCly
| cis m.p. f;fllr)).s ile.cc;)r']ydz;;i};kfl’roducts
X=NO, 114°C 94°C| 249—252°C, 492mg
Br 84 — | 253—254 , 726
C1 88 44 7 218—220 , 267 N
MO — — | 190—191 , 858
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Fig |.

NMR Spectra of Ethyl «-Cyano-g-Methyl-p-Substituted Cinnamates
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Table . Chemical Shifts of Aromatic Protons

of Ethyl @-Cyano-g-Methyl-p-Substituted
Cinnamates (60 Mc¢ r value, 4 ppm)

cis trans
Solvent| X 44

ct

Ha|Hg| 4c |Ha{Hg| 4t

NO, {2.16|1.64| 0.97)2.29(1.52| 0.770.20

Cl  12.84]2.62 0.222.52)2.52[ 0.00]0.22

CCly | Br  |2.7912.39 0.402.52[2.27| 0.25/0.15

MeO |2. 84{3.19/—0. 35(2. 50’3. 07|—0.57) 0. 22|

Me [3.042.97 0.072.722.85‘—0.13 0.20

NO; [2.531.57| 0.96(2.27|1.53| 0.74]0.22

Cl  12.75/2.52 0.232.47’2.47 0.00; 0.23

CDCl3 | Br  12.8202.37| 0.45[2.552.29 0.26]0.19

MeO |2. 85[3. 12|—0. 27|2. 54{3. 07|—0. 53] 0. 26

Me |2.84/2.75 0.09i2.57|2.69—0.12 0.21

NOz 12.33/1.65 0.69)2.111.54| 0.57|0.12

Cl  12.52)2.40| 0.12/2.25\2.25] 0.00{0.12

Mez SO

Br 12.522.20{ 0.322.292.12| 0.17|0. 15

MeO 2.723. 02,

—o0. 30]2. 452, gsl;o. 50/ 0. 20
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Table J. Chemical Shifts of Ethyl «-Cyano-8-
Methyl-p-Substituted Cinnamates (60 M.
r Value) C---cis, T:--trans
|[Arom. Ester | Est
Ester | Solvent ’Isomer.Me or| 8-Me Ster | Lsier
IMeO CH, | CH;
C — | 7.42(5.74 | 8.75
CCly
T — | 7.27 | 5.59 | 8.57
C — | 7.395.78 879
CDCl;3 -
T — | 7.24 5.54 | 8.59
X=NO
C — | 7.89(6.14 | 9.13
Bzl
T — | 7.64|5.85 | 8.8
C — — | 5.92 8.9
MezSO
T — — 15.62 | 8.65
C — | 7.45|5.84|8.82
CCly
T — | 7.29|5.60 | 8.59
C — 1 7.47 {5.82 | 8.84
X=Br | CDCl; |
| T | — |7.30|5060 862
c | — |- |s8]so
Me,SO —_—
T — — | 5.55 | 8.62
C -~ | 7.50|5.89 | 8.84
CCly
T — | 7.35|5.67 | 8.62
C — 17.44|5.80|8.82
X=Cl CDClg
T — 17.1215.57 | 8.60
C — — |5.89|8.97
MEZSO
T — — | 5.62 | 8.69
C |7.67|7.57|6.00|8.90
CCly -
T 7.69 | 7.42 | 5.77 | 8.65
X=CH,__
C [7.65|7.49|5.87|8.89
CDCly
T |7.66{7.34(5.64 | 8.65
C |6.20|7.52|5.90|8.84
CCly
T 16.19|7.3715.75 | 8.64
C |6.17[7.45|5.85|8.84
CDCl3y
T |6.17]7.34|5.60 | 8.64
X =MeO
C |6.67(7.896.14 | 9.17
Bzl
T |6.67{7.595.94|8.9
C |6.15] — 15.90|8.90
Me;SO
T |6.15| — |5.70 ] 8.67
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Fig . Ultraviolet absorption Spectra of Ethyl a-
Cyano-g8-Methyl-p-Bromocinnamate (cis---A,
srans---B,) and Ethyl «-Cyano-p-Bromocin-
namate (trans.--C) (in EtOH)
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Ultraviolet Absorption Maximum of Ethyl
a-Cyano-B-Methyl-p-Substituted Cinna-
mates (in EtOH)

M.--mix, C---cis, T---trans, N---Calcd. from
NMR Signal

Table Tv.

X | Isomer [x max(log &)|A max(log €)| Remarks

M — 290mu(4.00)|C 1/T 1.42
a | ¢ |armuainkss  6.19
r | — oo o) ~N
M 223  (4.06)203 (4.09)|C1/T3.20
Br | c 219 (41688 (3.93)
23 (4093 @1 N

224 (4.19322 (4.1DIC1/T1.26

C
T
M
MeO Cc 224
T
C
T

(4.26)322  (4.10)] N
225 (401327 (4.12)
— 280 (4.10)
NO;
245 (3.89)[282  (4.15)
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Table V. The Twisted Angles of Benzene Ring in
Ethyl «-Cyano- 8 -Methyl- p -Substituted

Cinnamates which are Calculated from

UV Max. &/&y=:cos?@
8-H(11) B-Me (13 and (2]
X trans cis trans
B & & 0 e 6 "
MeO | 29200 » 12000 50 13200 48
Cl 218007 8000 53 11400 44
‘ Br 26800 8550 56 13500 44
NO, | 183007 12550 34 13950 297*
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