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APPENDICES 
Appendices A

A. I Synthesis of Starting Materials
A.1.1 Synthesis of 4-Alkoxybenzaldehyde
General Procedure30
A  mixture o f  4-hydroxybenzaldehyde (0.05 mol), interested alkyl chloride 

(0.05 mol), potassium carbonate (0.025 mol) and 40 mL o f  ethanol was stirred and 
refluxed for 4-5 hours. The mixture was cooled to RT, KC1 was removed by filtration 
and washed with ethanol, and the filtrate was evaporated in vacuum. The residual 
yellow  solid was triturated with 30 mL o f  0.5 M  sodium hydroxide for 30 min, 
collected by filtration, washed with H20  until neutral, and recrystallized from ethanol 
to give the desired compound.

Five 4-alkoxybenzaldehydes were synthesized and their structure are 
displayed as shown below:

ÇHO

T
OR

cp d s Substance R

R1 4-Butyloxybenzaldehyde -(CH2)3CH3
R2 4-H exyloxybenzaldehyde -(CH2) 5CH3

R3 4-Octyloxybenzaldehyde -(CH2)7CH3

R4 4-D odecyloxyb enzaldehy de -(CH2)nC H 3

R5 4-Benzyloxybenzaldehyde - CHr

Fig A.1 Structures o f  synthesized 4-alkoxybenzaldehydes
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4-Alkoxybenzaldehyde
4-B utyloxybenzaldehyde  (Rl): yellow  liquid (64%), Rf 0.53

(dichloromethane); ‘H -NM R (CDC13) 5 (ppm): 9.72 (ร, -CHO), 7.66 (d, J  = 8.92 Hz, 
2H), 6.83 (๔, ๔ = 8.76 Hz, 2H), 3.87 (/, J  =  6.45 Hz, 2H), 1.26-1.71 (m, br, 4H) and
0.84 (t, ๔ =  7.23 Hz, 3H); 13C-NM R (CDC13) 5 (ppm): 190.5 (-CHO), 164.1, 131.8
(2x lC ), 129.7 and 114.6 (2 x lC ) (aromatic carbons), 6 8 .0 , 31.0, 19.1 and 13.7.

4-H exyloxybenzaldehyde  (R2): yellow  liquid (72%), Rf 0.85
(dichloromethane); 'H-NM R (CDCI3) 5 (ppm): 9.82 (ร, -CHO), 7.77 (d, J  = 8.93 Hz, 
2H), 6.94 ( d , J =  8.77 Hz, 2H), 3.98 (t, J  = 6.51 Hz, 2H), 1.25-1.83 (m, br, 8 H) and
0.86 (t, J =  6.87 Hz, 3H); 13C-NM R (CDCI3) 5 (ppm): 190.7 (-CHO), 164.3, 131.9
(2x lC ), 129.7 and 114.7 (2 x lC ) (aromatic carbons), 68.4, 31.5, 29.0, 25.6, 22.5 and
14.0.

4-O tyloxybenzaldehyde  (R3): yellow  liquid (6 8 %), Rf 0.54 (dichloromethane); 
1 H-NM R (CDCI3) Ô (ppm): 9.77 (ร, -CHO), 7.72 (d, J  = 8.83 Hz, 2H), 6.89 (d, J  = 
8.64 Hz, 2H), 3.93 (t, J  = 6.44 Hz, 2H), 1.11-1.79 (m, br, 12H) and 0.77-0.84 (br, 
3H); 13C-NM R (CDCI3) 5 (ppm): 190.5 (-CHO), 164.2, 131.8 (2x lC ), 129.7 and
114.7 (2 x lC ) (aromatic carbons), 68.3, 31.7, 29.4, 29.2, 28.1, 25.9, 2 2 .6  and 14.0.

4-D odecyloxybenzaldehyde  (R4): yellow  liquid (54%), Rf 0.69
(dichloromethane); 'H -NM R (CDCI3) 5 (ppm): 9.80 (ร, -CHO), 7.75 (๔, J  -  8 .8 8  Hz, 
2H), 6.90 (๔, J =  8.73 Hz, 2H), 3.97 (/, ๔ = 6.47 Hz, 2H), 1.14-3.37 (m, br, 20H) and 
0.80-0.86 (br, 3H); 13C-NM R (CDCI3) 5 (ppm): 190.5 (-CHO), 164.2, 131.9 (2x lC ),
129.7 and 114.7 (2x lC ) (aromatic carbons), 68.3, 31.9, 29.6, 29.6, 29.5, 29.4, 29.3,
29.0, 28.2, 25.9, 22.7 and 14.1.

4-B enzyloxybenzaldehyde  (R5): pale yellow  crystal (58%), m.p. 70-72°C  
(ethanol), Rf 0.63 (dichloromethane); ^ -N M R  (CDCI3) 5 (ppm): 9.80 (ร, -CHO), 
7.66 (๔, ๔ =  8.90 Hz, 2H), 7 .33-7.62 (Ar-H, 5H), 7.04 (๔, ๔ =  8.77 Hz, 2H) and 5.15 
(ร, -OCH2-, 2H); 13C-NM R (CDCI3) ร (ppm): 190.0 (-CHO), 167.8, 140.9, 130.7 
(2x lC ), 129.0, 128.7 (2x lC ), 127.4, 127.3 (2x lC ) and 114.6 (2 x lC ) (aromatic 
carbons) and 77.8 (-O CH 2-).
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A.1.2 Synthesis of 4-AIkoxy-3-methoxybenzaldehyde
General Procedure30
A  mixture o f  4-hydroxy-3-m ethoxybenzaldehyde (0.05 mol), interested alkyl 

chloride (0.05 mol), potassium carbonate (0.025 mol) and 40 mL o f  ethanol was 
stirred and refluxed for 4-5 hours. The mixture was cooled to RT, KC1 was removed 
by filtration and washed with ethanol, and the filtrate was evaporated in vacuum. The 
residual yellow  solid w as triturated with 30 ml o f  0.5 M sodium hydroxide for 30 min, 
collected by filtration, washed with H2O until neutral, and recrystallized from ethanol 
to give the desired compound.

Five 4-alkoxy-3-m ethoxybenzaldehydes were synthesized and their structures 
are displayed as shown below:

CHO

OR

Cpds Substance R

R6 4-Butyloxy-3-m ethoxybenzaldehyde -(CH 2)3CH3
R7 4-H exyloxy-3-m ethoxybenzaldehyde -(CH2) 5CH3

R8 4-Octyloxy-3-m ethoxybenzaldehyde -(c h 2)7c h 3
R9 4-Dodecyloxy-3-m ethoxybenzaldehyde -(CH2) hCH3

RIO 4-Benzyloxy-3-m ethoxybenzaldehyde

Fig A.2 Structures o f  synthesized 4-alkoxy-3-m ethoybenzaldehydes
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4-Alkoxy-3-methoxybenzaldehyde
4-B utyloxy-3-m ethoxxybenzaldehyde  (R 6 ): yellow  liquid (67%), Rf 0.56 

(hexane-ethyl acetate); ^ -N M R  (CDCI3) 5 (ppm): 9.72 (5 , -CHO), 7 .28-7.34 (Ar-H, 
2H), 6.85 (๘, ๘ = 7.93 Hz, 1H), 3.98 (t, ๘ = 6.68 Hz, 2H), 3.80 (5 , -O CH 3, 3H), 1.34- 
1.79 {m, br, 4H) and 0.88 (/, J =  7.28 Hz, 3H); 13C-NM R (CDCI3) 5 (ppm): 190.9 
(-CHO), 154.2, 149.8, 129.9, 126.8, 111.4, 109.3 (aromatic carbons), 6 8 .8 , 56.0 
(-O CH 3), 31.0, 19.2 and 13.8.

4-H exyloxy-3-m ethoxxybenzaldehyde  (R7): yellow  liquid (61%), Rf 0.51 
(dichloromethane); 'H -NM R (CDCI3) 5 (ppm): 9.77 {ร, -CHO), 7 .34-7.39 (Ar-H, 2 H),
6.90 (๘, J =  7.91 Hz, 1H), 4.02 (11, J =  6.01 Hz, 2H), 3.85 {ร, -OCH3 , 3H), 1.25-1.88 
{m, br, 8 H) and 0.80-0.87 (br, 3H); 13C-NM R (CDCI3 ) 5 (ppm): 190.8 (-CHO),
154.2, 149.8, 129.8, 126.7, 111.3, 109.2 (aromatic carbons), 69.1, 56.0 (-OCH3), 31.5, 
28.9, 25.5, 22.5 and 14.0.

4-O ctyloxy-3-m ethoxxybenzaldehyde  (R8): yellow  liquid (92%), Rf 0.60  
(hexane-ethyl acetate); 'H-NM R (CDCI3) 5 (ppm): 9.75 {ร, -CHO), 7 .31-7.37 (Ar-H, 
2H), 6 .8 8  (๘, ๘ =  7.89 Hz, 1H), 4.00 (/, ๘ = 6.80 Hz, 2H), 3.83 {ร, -O CH 3, 3H), 1.11- 
1.83 {m, br, 12H) and 0.77-0.83 (br, 3H); 13C-NM R (CDCI3) 5 (ppm): 190.7
(-CHO), 154.1, 149.8, 129.8, 126.7, 111.3, 109.2 (aromatic carbons), 69.1, 55.9 
(-O CH 3), 31.7, 29.3, 29.1, 12.9, 25.9, 2 2 .6  and 14.1.

4-D odecyloxy-3-m ethoxxybenzaldehyde  (R9): yellow  liquid (92%), Rf 0.51 
(dichloromethane); 'H-NM R (CDCI3) 5 (ppm): 9.81 {ร, -CHO), 7.37-7.43 (Ar-H, 2 H), 
6.93 (๘, ๘ =  7.90 Hz, 1H), 4.06 (/, ๘ = 6.80 Hz, 2H), 3.89 {ร, -O CH 3, 3H), 1.17-1.89  
{m, br, 20H) and 0.81-0.88 (br, 3H); 13C-NM R (CDCI3) 5 (ppm): 190.9 (-CHO),
154.2, 149.8, 129.8, 126.8, 111.3, 109.2 (aromatic carbons), 69.2, 56.0 (-O CH 3),
34.0, 32.8, 31.9, 29.6, 29.3, 28.9, 28.8, 28.2, 25.9, 22.7 and 14.1.

4-B enzyloxy-3-m ethoxybenzaldehyde  (R10): white needle crystal (69%), m.p. 
60-62°C (ethanol), Rf 0.60 (dichloromethane); ’H -NM R (CDCI3) Ô (ppm): 9.80 {ร, - 
CHO), 7 .24-7.44 (Ar-H, 7H), 6.96 (๘, ๘ =  8.12 Hz, 2H), 5.21 (ร, -O CH 2-, 2H) and
3.91 {ร, -O CH 3, 3H); 13C-NM R (CDCI3) 5 (ppm): 190.9 (-CHO), 153.6, 150.1,
136.0, 130.3, 128.7 (2x lC ), 128.2, 127.3 (2x lC ), 126.6, 112.4 and 109.4 (aromatic 
carbons), 70.8 (-OCH2-) and 56.0 (-O CH 3)
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Fig B . l The FT-IR  spectrum o f  C24
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Fig B.4 The mass spectrum o f C24



%T
ran

smi
ttan

ce

F ig B.5 The FT -IR  spectrum o f C25 t oo



X*XXXXXX*XXMKXXKXKX*KXX*XKXX
X CHULALONGKORN UNIVERSITY X

20-AUG-1999 15:36:42.69

ft JNM-A500 Xftftftftftftftftftftftftftftftftftftftftftftftftftftftft
3FILE t.D] AC24
COMNT C24-1H
EXMGD SINGL
IRMOO NONPOINT 32768
FREQU 10000.00 Hz
SCANS 4
DUMMY 4
ACQTrt 3 .2768  sec
PD 3.0000 sec
RGAIN 15
PKI 5 .8 5  usée
OBNUC 1HOBFR9 500.00 MHz
OBSET 162410.00 Hz
IRNUC 1H
IRFRQ 500.00 MHzIRSET 162410.00 HzIRATN 120
IRRPW 5 5.0  usée
IRBP1 25
IRBP2 2
IRRNS 0
ADBIT 16
CTEMP 26.6  c
CSPED 13 Hz
SLVNT CDCL3RESOL 0.31 Hz
BF 0 .00  Hz
REFVL 0.00 ppm
XE 5551 ! 45 Hz
xs -23 3 .00  Hz
OPERATOR :

F ig B.6 The *H -NM R spectrum o f C25



x x x x x x x x x x x x x x x x x x x x x x x x x x x x  
X CHULAL0NGK0RN UNIVERSITY X 
X JNM7A500 X
x x x x x x x x x x x x x x x x x x x x x x x x x x x x

SFILE ะ l.D] AC24-BCM: 2 COMNT : C24-13C

20-AUG-1999 17:01:59.56

EXMOD
IRMOD
POINT
FREQU
SCANS
DUMMY
ACQTM

OBFRQ
ODSET

SINGL
384

3 3 8 9 8 .3 1  Hz 
1600  4
0 .4 8 3 3  s e c
2 .0 0 0 0  se c  

23
4 .9 0  u see

1 2 5 .6 5  MHz
1 2 7 9 5 8 .0 0  Hz

IRNUC ะ 1H
IRFRQ : 5 0 0 .0 0  MHz
IRSET ะ 1 6 2 4 1 0 .0 0  Hz 
IRATN : 120
IRRPW : 5 5 .0  u see
IRBP1 ะ 25
IR BP2 ะ 2
IRRNS : 0

ADB IT
CTEMP
CSPED
SLVNT
RESOL

jjU
xs

2 6 .5  c 
13 Hz

CDCL3
2 .0 7  Hz 
2 ^0 7  Hz

7 7 .0 0  ppm 
2 6 5 3 4 .7 8  Hz 

- 4 9 5 .5 2  Hz

OPERATOR

ÏO



4-Dodecyloxy-3-methoxycimamic acid 
23014401 79 (1.474) Cm (70:84-(59:62+85:90))100 ๆ 152 Scan EI+ 2.64e5

151

%-

55
153

53
155

58

น60

6971
7779 123>  109

'ฟ 11 iIiL̂ JLyJ i'I fvi'tJjil80 100 ______ 12 0__ '__ 140 _ _ 160 180 200 220 240 260 280 300

320

320 360 ท  • m/z

Fig B.8 The mass spectrum o f C25 t oน)



Appendices c

c .l Herbicidal Activity of Substituted trans-Cinnamic Acids 
Table c . l  The results o f  w eed growth inhibition o f  substituted trarcs-cinnamic acids 

against M . p ig ra

Cpds
% Growing Inhibition at (ppm)

Root Shoot
3 30 300 3000 3 30 300 3000

c 13.36 21.31 32.13 86.28 14.80 7.84 32.19 84.35
Cl 5.25 36.73 81.79 100.00 -18.31 -8.55 25.60 100.00
C2 - 31.54 73.85 93.08 - 20.27 27.03 75.68
C3 - 78.08 64.62 47.69 - 43.24 31.08 0.00
C4 18.83 53.40 99.38 100.00 -0.01 3.65 93.90 100.00
C5 - 64.23 65.00 66.15 - 5.41 31.08 28.38
C6 - 23.85 56.92 61.54 - 31.08 29.73 16.22
C7 - 25.77 73.46 75.77 - 8.11 59.46 40.54
C8 - 57.31 35.77 52.69 - 1.35 21.62 28.38
C9 - 52.69 47.69 53.85 - 9.46 24.32 22.97
CIO - 50.00 86.54 91.15 - 21.62 8.11 28.38
C ll - 39.62 58.85 61.54 - 8.11 25.68 29.73
C12 21.60 35.80 94.14 100.00 -4.89 8.53 51.21 100.00
C13 -20.05 54.30 66.73 76.55 -25.16 -31.75 -35.05 -36.14
C14 9.57 47.53 84.26 100.00 -30.50 -1.23 40.24 100.00
0 5 19.83 37.07 83.37 85.77 -76.77 -5.40 8.87 5.58
0 6 -22.01 -15.52 14.09 16.25 11.32 25.23 37.40 47.84
0 7 -6.13 13.36 7.59 10.48 16.54 39.14 25.23 28.71
0 8 -18.40 2.53 -10.46 -26.34 16.54 33.92 2.63 -7.81
0 9 -11.18 11.20 -11.91 -27.07 7.84 9.58 11.32 -19.98

Note - : no test
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Table c . l  (cont.)

Cpds
% Growing Inhibition at (ppm)

Root Shoot
3 30 300 3000 3 30 300 3000

C20 -24.90 -9.74 30.69 31.41 21.75 2.63 18.28 39.14
C21 -8.33 -11.11 30.25 92.59 7.31 6.09 29.26 69.51
C22 -37.12 -34.13 -11.97 -23.95 9.22 10.64 14.89 31.92
C23 18.57 13.78 40.12 25.75 0.71 -3.55 -61.70 20.57
C24 -4.79 -25.75 8.98 -44.31 23.40 29.08 2.13 0.71
C25 -23.35 -2.99 13.18 44.91 -3.55 9.22 3.55 21.99
C26 9.58 34.13 35.33 35.93 -19.15 -3.55 27.66 -54.61
C27 -24.46 -18.45 26.65 48.27 -54.81 -11.29 39.52 31.45
C28 40.44 51.63 75.45 80.51 6.73 -12.19 16.19 29.71
C29 29.97 58.85 73.29 96.75 -0.03 -1.38 12.14 55.39
C30 1.95 42.87 76.10 82.49 -0.81 -0.81 26.61 43.55
C31 38.63 11.20 42.96 79.06 -4.08 4.03 13.49 27.01
C32 -8.33 -1.54 47.53 100.00 -14.65 -4.89 3.65 100.00
C33 62.65 83.13 86.75 98.19 4.51 -19.09 68.54 91.01
C34 -2.35 13.08 56.71 75.84 -3.24 -19.63 -4.88 11.50
C35 50.60 85.24 98.19 100.00 10.12 10.12 35.96 88.77
C36 13.42 33.22 46.31 63.76 3.31 3.31 0.03 -13.08
C37 21.31 44.41 56.68 71.84 21.75 13.06 26.97 28.71
C38 23.47 39.35 62.46 90.61 28.71 23.49 23.49 58.27
C39 -10.46 24.19 24.92 92.78 -18.24 16.54 -6.07 79.13
C40 5.54 26.46 64.31 72.92 46.85 63.30 41.79 51.91
C41 8.00 23.38 61.84 87.08 54.44 62.03 49.38 44.32
C42 10.46 25.54 31.69 46.77 69.63 58.24 65.83 51.91
C43 27.07 35.38 69.54 70.77 25.34 36.72 53.18 50.65
C44 23.20 13.86 67.16 89.76 -5.61 4.51 15.74 66.30
C45 17.77 15.67 60.24 81.02 3.38 -19.09 30.34 51.69
C46 -36.52 2.40 53.89 74.85 3.55 0.71 23.40 36.17
C47 -26.94 -5.39 11.98 70.66 7.80 -0.71 -3.54 17.73
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Table C.2 The results o f  weed growth inhibition o f  substituted trans-cinnamic acids 
against E. crus-galli

Cpds
% Growing Inhibition at (ppm)

Root Shoot
3 30 300 3000 3 30 300 3000

c -9.07 -1.68 -3.98 81.82 -12.56 16.34 17.10 53.61
C l 0.15 58.53 100.00 100.00 -12.92 -0.01 100.00 100.00
C2 - 79.17 97.15 97.93 - 24.87 51.30 48.70
C3 - 36.61 87.06 93.53 - -5.18 41.97 54.92
C4 51.79 96.26 100.00 100.00 39.35 31.60 100.00 100.00
C5 - 91.98 92.76 94.18 - 30.05 56.48 54.40
C6 - 83.70 89.50 91.70 - 36.27 45.08 53.89
C7 - 89.90 97.20 97.80 - 46.11 60.10 57.51
C8 - 92.00 92.37 95.60 - 32.12 44.56 53.89
C9 - 93.40 94.70 97.41 - 37.82 52.33 51.30

CIO - 72.57 94.83 97.80 - 39.90 49.74 63.21
C l l - 93.40 94.44 96.51 - 34.20 45.60 59.59
C12 5.24 51.20 100.00 100.00 13.54 10.96 94.84 92.26
C13 23.64 87.66 95.06 -0.52 -1.25 33.75 85.63 0.63
C14 3.89 66.17 100.00 100.00 4.50 19.99 83.22 100.00
C15 0.65 62.21 93.77 97.79 8.75 4.38 50.00 69.38
C16 -7.93 -52.81 -9.07 -28.38 19.39 20.15 40.68 23.19
C17 4.00 -14.18 -14.75 -34.63 -9.51 9.50 3.41 21.67
C18 -15.31 -1.68 -5.09 -29.52 9.50 -2.67 4.18 -19.40
C19 -7.36 -44.29 14.79 10.25 8.74 10.26 4.94 -27.77
C20 -25.54 -8.50 30.13 40.35 21.67 19.39 44.48 21.67
C21 -9.88 26.94 100.00 100.00 -1.95 13.54 96.77 100.00
C22 13.50 -1.45 -30.00 -13.00 100.00 -124.00 41.18 -147.00
C23 -97.00 -73.00 -97.00 -60.00 41.18 29.41 -29.40 17.65
C24 3.55 -77.00 -16.00 -154.00 64.71 -29.40 52.94 -52.90

Note - : no test



127

Table C .2 (cont.)

Cpds
% Growing Inhibition at (ppm)

Root Shoot
3 30 300 3000 3 30 300 3000

C25 40.40 -18.00 -74.00 67.40 -5.88 64.71 -100.00 -5.88
C26 -77.00 -160.00 36.20 70.20 52.94 -312.00 -112.00 64.71
C27 1130 -0.52 21.69 91.17 10.00 12.50 11.25 65.63
C28 17.97 -55.55 53.39 94.18 -21.30 -6.55 -8.19 26.22
C29 10.73 -78.35 20.12 100.08 -27.86 -36.87 -7.37 27.04
C30 2.34 -15.58 39.87 86.10 0.63 5.00 32.50 100.00
C31 -50.31 -59.84 71.91 98.47 -53.26 -46.70 -5.73 48.35
C32 0.30 4.04 37.57 100.00 58.70 56.77 54.19 71.61
C33 35.18 83.38 100.00 100.00 -0.01 38.06 64.51 84.51
C34 -84.00 -50.00 -174.00 43.30 -52.90 5.88 -100.00 52.94
C35 2.13 56.00 71.60 100.00 -159.00 -29.40 -5.88 -52.90
C36 -18.00 77.30 60.30 77.30 -276.00 52.94 -147.00 -112.00
C37 37.51 -20.43 -2.25 55.69 -4.95 30.03 -4.95 46.76
C38 8.54 33.54 44.33 68.76 -11.04 -16.36 30.79 49.05
C39 -14.75 -14.75 2.86 86.93 9.50 13.30 34.60 48.29
C40 -46.41 82.33 100.00 100.00 5.51 14.83 80.00 73.54
C41 -7.19 22.75 100.00 100.00 4.50 8.38 79.35 100.00
C42 -4.34 21.26 88.77 100.00 0.63 12.89 52.90 92.26
C43 29.79 77.10 100.00 98.65 14.18 17.41 77.42 92.90
C44 11.53 -27.64 41.32 90.15 -13.11 -25.40 2.46 15.57
C45 -28.45 -50.98 70.30 99.81 -46.70 -51.62 -12.29 7.38
C46 26.20 -35.00 -22.00 57.40 100.00 -124.00 76.47 -5.88
C47 -167.00 -49.00 -160.00 47.50 -52.90 5.88 100.00 -5.88
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C.2 Herbicidal Activity of trans-Cinnamic Acid Derivatives
c.2.1 Cinnamamides (D1-D12)

Table C.3 The results o f  weed growth inhibition o f  cinnamamides against M  p ig ra

Cpds
% Growing Inhibition at (ppm)

Root Shoot
3 30 300 3000 3 30 300 3000

D1 3.14 10.23 66.14 70.08 7.73 -19.18 -1.88 3.88
D2 24.40 21.25 11.41 9.84 -3.81 -32.64 -42.25 -26.87
D3 36.22 18.50 35.82 35.82 -11.50 -19.18 -11.50 -21.11
D4 -4.34 2.35 27.16 -13.00 -17.26 -11.50 -11.50 -15.34
D5 3.14 17.32 11.02 29.52 -23.03 -24.95 -30.72 -42.25
D6 0.30 3.01 20.18 8.14 -4.48 0.01 5.63 -8.98
D7 52.71 3.62 21.39 6.03 14.62 -4.48 -4.48 -10.10
D8 21.09 60.84 54.82 58.74 9.00 -2.24 10.12 17.99
D9 14.98 45.41 66.18 83.09 -4.84 -4.84 -13.28 15.64
DIO 20.48 75.90 81.93 84.64 -7.85 17.99 7.88 25.85
D ll 21.06 8.07 34.78 85.08 -7.19 -1.96 17.65 -17.65
D12 22.51 29.73 44.65 79.78 -7.19 11.11 20.26 35.95
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c.2.2 Cinnamate Esters (E1-E15)
Table C.4 The results o f  weed growth inhibition o f  cinnamate esters against M . p ig ra

Cpds
% Growing Inhibition at (ppm)

Root Shoot
3 30 300 3000 3 30 300 3000

El 31.88 5.50 26.77 50.00 3.88 1.96 25.03 32.72
E2 20.47 29.52 -3.16 17.71 11.57 11.57 15.42 26.95
E3 31.10 23.22 59.05 88.19 0.04 -1.88 -11.50 17.34
E4 21.26 29.95 79.23 85.51 1.18 -27.74 -24.13 31.31
E5 29.47 52.17 74.88 92.75 13.23 -6.05 40.95 60.23
E6 -10.64 -4.73 16.14 22.04 -7.65 -5.73 -11.50 -5.73
E7 5.90 -7.88 25.58 31.88 -7.65 -21.11 3.88 7.73
E8 5.31 -0.48 22.22 91.30 -27.74 -16.90 10.82 40.95
E9 -9.18 6.28 -20.29 52.17 -15.69 -14.49 -9.66 4.80

E10 21.26 10.63 1.93 10.14 -20.51 -10.87 2.39 -6.05
E ll 44.44 25.12 43.00 100.00 -92.82 -4.84 10.82 100.00
E12 19.81 3.86 82.61 91.30 -4.84 -31.36 12.03 37.94
E13 20.29 19.81 84.54 90.34 -24.13 -8.46 12.03 2.39
E14 8.07 50.42 90.37 100.00 -26.80 -11.11 41.18 100.00
E15 48.98 52.59 74.97 93.98 9.80 -9.80 -1.96 69.93
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c .2 .3  Sodium Cinnamate Derivatives (S1-S6)
Table C.5 The results o f  w eed growth inhibition o f  sodium cinnamate derivatives 

against M . p ig ra

Cpds
% Growing Inhibition at (ppm)

Root Shoot
3 30 300 3000 3 30 300 3000

SI 67.16 70.41 96.42 100.00 20.00 -5.19 83.70 100.00
S2 33.34 67.16 96.75 100.00 -5.19 -2.22 92.59 100.00
S3 72.36 77.89 100.00 100.00 0.74 -11.11 100.00 100.00
S4 55.78 81.79 96.42 100.00 -2.22 3.70 77.78 100.00
S5 9.08 82.29 94.26 100.00 -10.71 0.00 46.45 100.00
S6 52.15 80.86 86.60 95.21 0.00 8.94 25.01 76.82

c .2 .4  Calcium Cinnamate Derivatives (CS1-CS3)
Table C.6 The results o f  w eed growth inhibition o f  calcium cinnamate derivatives 

against M . p ig ra

Cpds
% Growing Inhibition at (ppm)

Root Shoot
3 30 300 3000 3 30 300 3000

CS1 16.14 42.40 69.62 97.47 10.87 -4.35 13.04 71.75
CS2 51.58 81.64 90.51 96.84 -15.22 2.17 23.92 58.71
CS3 41.77 76.27 90.19 97.78 -4.35 -10.87 28.27 56.53
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C.3 Germination and Root Growth Inhibition
Table C.7 The results o f  germination and root growth inhibition o f  3,4-m ethylene- 

dioxycinnam ic acid (C33) against various weeds

W eeds %  Germination Inhibition at 
(ppm)

% Root Growth Inhibition at 
(ppm)

3 30 300 3000 3 30 300 3000
M . p ig ra -1.55 0.01 -3.12 3.91 29.02 55.10 71.18 92.75

E. crus-galli 0.68 0.01 0.68 33.56 28.90 60.73 93.14 100.00
E. gen icu la ta 0.67 4.00 1.33 6.67 -11.86 24.81 76.22 98.83
A . am ericana -6.10 -10.44 -6.10 9.56 14.30 51.56 70.19 91.00

Table C.8 The results o f  germination and root growth inhibition o f  3-nitrocinnamic 
acid (C35) against various weeds

W eeds %  Germination Inhibition at 
(ppm)

% Root Growth Inhibition at 
(ppm)

3 30 300 3000 3 30 300 3000
M . p ig ra -1.55 -5.46 3.13 94.53 17.65 67.65 91.76 98.63

E. crus-galli -0.66 0.01 0.68 2.69 24.59 42.61 86.88 99.41
E. gen icu la ta 2.00 3.33 1.33 4.67 -15.44 60.58 78.50 98.97
A. am ericana 1.73 -0.88 -6.97 19.99 21.75 61.81 86.03 94.72

Note: The results o f  germination and root growth inhibition derived from
โ. portu lacastrum , c .  argen tea , D. aegyptium , โ. porcum bens, c .  echinatus  
and p . p ed ice lla tum  should be excluded from this examination because the 
control o f  them did not germinate or show good germination
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C.4 Herbicidal Activity of Commercial Available Herbicides 
Table C.9 The results o f  weed growth inhibition o f  commercially available herbicides 

against M  p ig ra

Herbicide
% Growing Inhibition at (ppm)

Root Shoot
3 30 300 3000 3 30 300 3000

HI 70.01 73.35 85.01 100.00 42.64 49.31 62.65 100.00
H2 23.37 35.03 80.01 83.34 18.63 35.97 63.99 71.99
H3 21.71 31.70 33.37 30.03 -0.04 44.96 25.30 26.64

HI = 2,4 -D, active ingredient: 2,4-Dichlorophenoxyacetic acid 
H2 = alachlor, active ingredient: 2-chloro 2,6-diethyl-A-(m ethyloxym ethyl) 

acetanilide
H3 = atrazine, active ingredient: 6-chloro-iV-ethyl-7V7-(/S0-propyl)-l,3,5-triazine-2,4- 

diamine
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