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APPENDICES
Appendices A

A. | Synthesis of Starting Materials

A.1.1 Synthesis of 4-Alkoxybenzaldehyde

General Procedured)

A mixture of 4-hydroxybenzaldehyde (0.05 mol), interested alkyl chloride
(0.05 mol), potassium carbonate (0.025 mol) and 40 mL of 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 of 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:

CHO

T

OR

cpds Substance R
R1 4-Butyloxybenzaldehyde (CH2)3CH3
R2 4-Hexyloxybenzaldehyde (CH2)5CH3
R3 4-Octyloxybenzaldehyde -(CH2)7CH3
R4 4-Dodecyloxyhenzaldehyde (CH2)nCH3
RS 4-Benzyloxybenzaldehyde - CHr

Fig A.L Structures of synthesized 4-alkoxybenzaldehydes
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4-Alkoxybenzaldehyde

4-Butyloxybenzaldehyde  (RI):  vyellow liquid  (64%), Rf 0.53
(dichloromethane); ‘H-NMR (CDC13) 5 (ppm): 9.72 (, -CHO), 7.66 (d, J = 8.92 Hz,
2H), 6.83 (, =876 Hz, 2H), 3.87(/,J = 6.45Hz, 2H), 1.26-1.71 (m,br, 4H) and
0.84 (t =7.23Hz 3H); BC-NMR (CDC13) 5 (ppm): 190.5 (-CHO), 164.1, 131.8
(2xIC), 129.7 and 114.6 (2xIC) (aromatic carbons), 68.0, 31.0, 19.1 and 13.7.

4-Hexyloxybenzaldehyde (R2):  yellow  liquid  (72%), Rf 085
(dichloromethane); "H-NMR (CDCI3) 5 (ppm): 9.82 (, -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, 8H) and
0.86 (t, J= 6.87 Hz, 3H); 13C-NMR (CDCI3) 5 (ppm): 190.7 (-CHO), 164.3, 131.9
(2xIC), 129.7 and 114.7 (2xIC) (aromatic carbons), 68.4, 31.5, 29.0, 25.6, 22.5 and
14.0.

4-Otyloxybenzaldehyde (R3): yellow liquid (68%), Rf 0.54 (dichloromethane);
tH-NMR (CDCI3) O (ppm): 9.77 (, -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-NMR  (CDCI3) 5 (ppm): 190.5 (-CHO), 164.2, 131.8 (2xIC), 129.7 and
114.7 (2xIC) (aromatic carbons), 68.3, 31.7, 29.4, 29.2, 28.1, 25.9, 22.6 and 14.0.

4-Dodecyloxybenzaldehyde  (R4):  yellow liquid (54%), Rf 0.69
(dichloromethane); "H-NMR (CDCI3) 5 (ppm): 9.80 ( , -CHO), 7.75 (,J - 8.88 Hz,
2H), 6.90 ( ,J= 8.73 Hz, 2H), 3.97 (/, = 6.47 Hz, 2H), 1.14-3.37 (m, br, 20H) and
0.80-0.86 (br, 3H); 13C-NMR (CDCI3) 5 (ppm): 190.5 (-CHO), 164.2, 131.9 (2xIC),
129.7 and 114.7 (2xIC) (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-Benzyloxybenzaldehyde (RD): pale yellow crystal (58%), m.p. 70-72°C
(ethanol), Rf 0.63 (dichloromethane); ~-NMR (CDCI3) 5 (ppm): 9.80 (, -CHO),
7.66 (, =8.90 Hz, 2H), 7.33-7.62 (Ar-H, 5H), 7.04 ( , = 8.77 Hz, 2H) and 5.15
(, -OCHZ, 2H); 13C-NMR (CDCI3)  (ppm): 190.0 (-CHO), 167.8, 140.9, 130.7
(2xIC), 129.0, 128.7 (2xIC), 1274, 1273 (2xIC) and 114.6 (2xIC) (aromatic
carbons) and 77.8 (-OCH2-).
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A.1.2 Synthesis of 4-Alkoxy-3-methoxybenzaldehyde

General Procedured)

A mixture of 4-hydroxy-3-methoxybenzaldehyde (0.05 mol), interested alkyl
chloride (0.05 mol), potassium carbonate (0.025 mol) and 40 mL of ethanol was
stirred and refluxed for 4-5 hours. The mixture was cooled to RT, KCL was removed
by filtration and washed with ethanol, and the filtrate was evaporated in vacuum. The
residual yellow solid was triturated with 30 ml of 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-alkoxy-3-methoxybenzaldehydes were synthesized and their structures
are displayed as shown below:

CHO
OMe

OR
Cpds Substance R
RO 4-Butyloxy-3-methoxybenzaldehyde (CH2)3CH3
R7 4-Hexyloxy-3-methoxybenzaldehyde -(CH2)5CH3
RS 4-Octyloxy-3-methoxybenzaldehyde (ch2)7chs3
R9 4-Dodecyloxy-3-methoxybenzaldehyde (CH2)hCH3
RIO 4-Benzyloxy-3-methoxyhenzaldehyde

Fig A.2 Structures of synthesized 4-alkoxy-3-methoyhenzaldehydes



115

4-Alkoxy-3-methoxybenzaldehyde

4-Butyloxy-3-methoxxybenzaldehyde (R6): yellow liquid (67%), Rf 0.56
(hexane-ethyl acetate); *-NMR (CDCI3) 5 (ppm): 9.72 (5, -CHO), 7.28-7.34 (Ar-H,
2H), 6.85 (, =793 Hz, 1H), 3.98 (t, =6.68 Hz, 2H), 3.80 (5, -OCH3, 3H), 1.34-
1.79 {m, br, 4H) and 0.88 (/, J= 7.28 Hz, 3H); 3C-NMR (CDCI3) 5 (ppm): 190.9
(-CHO), 1542, 1498, 129.9, 126.8, 111.4, 109.3 (aromatic carbons), 68.8, 56.0
(-OCH3), 31.0, 19.2 and 13.8.

4-Hexyloxy-3-methoxxybenzaldehyde (R7): yellow liquid (61%), Rf 0.51
(dichloromethane); 'H-NMR (CDCI3) 5 (ppm): 9.77 {, -CHO), 7.34-7.39 (Ar-H, 2H),
6.90 ( ,J= 791 Hz, 1H), 402 @1 J= 6.01 Hz, 2H), 3.85 {, -OCH;s, 3H), 1.25-1.88
{m, br, sH) and 0.80-0.87 (br, 3H); 13C-NMR (CDCls) 5 (ppm): 190.8 (-CHO),
154.2, 149.8, 129.8, 126.7, 111.3, 109.2 (aromatic carbons), 69.1, 56.0 (-OCH3), 315,
289, 25,5, 22.5 and 14.0.

4-Octyloxy-3-methoxxybenzaldehyde (R8): vyellow liquid (92%), Rf 0.60
(hexane-ethyl acetate); '"H-NMR (CDCI3) 5 (ppm): 9.75 {, -CHO), 7.31-7.37 (Ar-H,
2H), 6.88 (, =7.89 Hz, 1H), 4.00 (/, =6.80 Hz, 2H), 3.83 {, -OCH3, 3H), L.11-
183 {m, br, 12H) and 0.77-0.83 (br, 3H); 1BC-NMR (CDCI3) 5 (ppm): 190.7
(-CHO), 154.1, 149.8, 1298, 126.7, 111.3, 109.2 (aromatic carbons), 69.1, 55.9
(-OCH3), 31.7, 29.3, 29.1, 12.9, 25.9, 22.6 and 14.1.

4-Dodecyloxy-3-methoxxyhenzaldehyde (R9): yellow liquid (92%), Rf 0.51
(dichloromethane); 'H-NMR (CDCI3) 5 (ppm): 9.81 {, -CHO), 7.37-7.43 (Ar-H, 2H),
6.93 (, =790 Hz 1H), 4.06 (/, =6.80 Hz, 2H), 3.89 {, -OCH3, 3H), 1.17-1.89
{m, br, 20H) and 0.81-0.88 (br, 3H); 13C-NMR (CDCI3) 5 (ppm): 190.9 (-CHO),
154.2, 1498, 129.8, 126.8, 111.3, 109.2 (aromatic carbons), 69.2, 56.0 (-OCH3),
340,328, 31.9, 29.6, 29.3, 28.9, 28.8, 28.2, 25.9, 22.7 and 14.1.

4-Benzyloxy-3-methoxybenzaldehyde (R10): white needle crystal (69%), m.p.
60-62°C (ethanol), Rf0.60 (dichloromethane); "H-NMR (CDCI3) O (ppm): 9.80 { , -
CHO), 7.24-7.44 (Ar-H, TH), 6.96 (, = 8.12 Hz, 2H), 5.21 (, -OCH2, 2H) and
391 {, -OCH3 3H); 13C-NMR  (CDCI3) 5 (ppm): 190.9 (-CHO), 153.6, 150.1,
136.0, 130.3, 128.7 (2xIC), 128.2, 12713 (2xIC), 126.6, 112.4 and 109.4 (aromatic
carbons), 70.8 (-OCH2-) and 56.0 (-OCH3)



Appendices B

% Transmittance

95
00 ]
85-
80 -
75
70 --"
65 -

60 |

{ 4-Octyloxy-3-methoxycinnamic acid

e T

4000 3500 3000 2500 2000 1500 1000

Wavenumbers (cm-1)

Fig B.I The FT-IR spectrum of C24



20851999 15 11:34.68

ol - RS

. 5
B,

oo 163%9%
o

@ COCLéG; ;
1 é;:m?;; }oé i
‘ ‘ ‘ 1 HTM

Zs 1009 0 '85'40'75'70'85'60 7 50 45'40 'as 30 25 20 15 |0 05

Fig B.2 The "H-NMR spectrum of ¢ 24




UNIVERSITY

o
~ oo
< 55 g @ =
- I Pt}
S S B oo 8 I LT Z o e
> o <t =2 = = Ol
on OOOOLONND
TR TR IS B ST = oooin
= =238 O e g "= -
— +—O o —a < = (&) o~ m
b K2 G S0 5 2
AUn (@) % S E=a2 (@) =
- =L ¥ CO000 NN | w &
~ oo oo ] mu
: m_.
L
|
b
856" 0T —— 3
96522 -- Lo
618°S2 —\ —2
p98° 62 —\ e ..
£96°82 . |
095 "62 — <3 kg
mmmum~|\| L
65L°TE La
m v
b
_ (%]
68655 —— — i
. Lo
56669 r
£S1°69 > e
LT
—
_lﬂ
i
[ ]
_ [*H
) (=]
Soake)
£22"€CT — F
T2 085\ .
:m.:nu\l/m — .
gE2 2T — =/
6€9'v13 oo
086" €2% -8
184°92F —— - L
168°927 —— = —= s
SLL G2y —— = -3
006" LtF _.w
T Eal
o~
6CS"EFF —\— = r
9EL"CHT —= e ——— o
8LV TG e p
soe vst P
e
f&
1 ,lru
545" 2Ls - P
Lo
g -
Lo
L
L
o
o
o

Fig B.3 The 1-NMR spectrum of C24



H-Octyloxy-3-methoxycinnamic acid

3014402 89 (1.657) Cm (86:92-(69:77+98:109)) Scan El+
400 194 2.21e4
|
%
58
55
$ 195
77 a g
9
69 91 133
1 179 193 306
; L 105 148 J
0 !Illlll u LhLl‘h ulllmlll d‘lw.ﬁblllmb{u“{h lki»klvj HMOJ”#HﬂmMQLM + Hibp e potepeoecprevepeenreenn ; miz
50 js 120 140 170 180 180 200 210 220 230 240 25’.) 260 270 280 290 300 30 320

Fig B.4 The mass spectrum of C24




0ol ransmittance

95 —
90
85
80-
75
70-

65 -

A WAWWf‘\\J[\

LWk

1 4-Dodecyloxy-3-methoxycinnamic acid

4000

3500

T b T T
3000 2500 2000
Wavenumbers (cm-1)

1500

1000

Fig B.5 The FT-IR spectrum of C25




JJ.L 1 JJ. UL

l F; %W%m; UNIVERSITY x
i CRA

L
%%788 L

: sg%ss "

usée

o'fé

5
BoE ] 16349

oooo

npin

-

| PR R T T T ol T

105100 9.5 90 85 80 75 70 65 GO 55 50 45 40 35 30 25 2.0 1.5 1.0 05

biE §

Fig B.6 The *H-NMR spectrum of C25



 DAGIED 1701505

.......... OO0 XXX XXX X

ARAIIRRANS ‘ §W&NN%%%WNRWY§

\%‘(‘J/"l//"/' XXXXXXXXXXXXXXXXXXXXXXXXXXXX
B e

ExmoD  SINGL

IRMOD

POINT 384

FREQU 33898.31 Hz

SCANS 160

DUMMY

ACQTM 0.4
2.0

—— 171.446
—— 129.808
—— 126.814
——122.998
69.169
~'ng.ozi
——56.008

833 sec
000 sec

23
4.90 usee

OBFR 125.65 MHz
| ODSET  127958.00 Hz

IRNUC 1H
. 500.00 MHz
IRSET 162410.00 Hz
IRATN : 120
IRRPW : 55.0usee
5

.5
CSPED 13 Hz

07 Hz
88 Hz
. m
78 Hz P
52 Hz

| 4
: ' OPERATOR
|

5 I AL AL e e R SR SR LR
200 439 189 170 10 159 149 430 120 110 100 90 39 70 50 50 40 30 20 10

Fig B.7 The *C-NMR spectrum of C25



4-Dodecyloxy-3-methoxycimamic acid
Zﬁl)M 179 (1.474) Cm (70:84-(59:62+85:90))

%

55

6971

58
3 e o 1B

B

151

153

155

320

60 'eyjiLA‘]lr&diWi!_'_m__ w B D D w w B w w

Fig B.8 The mass spectrum of C25

Scan El+
.64e5



Appendices C

¢.| Herbicidal Activity of Substituted trans-Cinnamic Acids
Table ¢.1 The results of weed growth inhibition of substituted trarcs-cinnamic acids
against M. pigra

% Growing Inhibition at (ppm)
Cpds Root Shoot
3 30 300 3000 3 30 300 3000
C 1336 2131 3213 8628 1480  7.84 3219 8435
Cl 525 3673 8179  100.00 -1831  -855  25.60  100.00

C2 - 3154 7385 93.08 - 2027 2103 7568
C3 - 78.08 64.62  47.69 - 4324 3108 0.0
C4 1883 5340 9938 10000 -0.01 365 9390  100.00
C5 - 64.23 6500  66.15 - 541 3108  28.38
Co - 2385 56.92  61.54 - 31.08 2973 16.22
C7 - 2577 1346 7571 - 811 5946  40.54
C8 - 5731 3577  52.69 : 135 2162  28.38
C9 - 5269  47.69  53.85 r 046 2432  22.91
CIO - 5000 86.54  91.15 - 2162 811  28.38
Cli - 39.62  58.85  61.54 - 811 2568  29.73

Cl2 2160 3580 9414 10000 -4.89 853 5121  100.00
Cl3 2005 5430 6673 7655 -25.16 -31.75 -35.05 -36.14
Cld 957 4753 8426 10000 -3050 -1.23  40.24  100.00
05 1983 3707 8337 8577 -76.77 -540 887 5.58
06 2201 -1552 1409 1625 1132 2523 3740  47.84
07 613 1336 759 1048 1654 39.14 2523 2871
08 -1840 253  -1046 -2634 1654 3392 263 181
09 -1118 1120 -11.91 -27.07 7.84 958 1132 -19.98

Note - : no test



Tablec.I (cont)

Cpds

C20
C21
C22
C23
C24
C25
C26
C21
C28
C29
C30
C3l
C32
C33
C34
C35
C36
C37
C38
C39
C40
C41
C42
C43
C44
C45
C46
C41

-24.90

-8.33

-37.12

18.57
-4.79
-23.35
9.58
-24.46
40.44
29.97
1.95
38.63
-8.33
62.65
-2.35
50.60
13.42
2131
23.47
-10.46
5.54
8.00
10.46
21.07
23.20
17,17
-36.52
-26.94

% Growing Inhibition at (ppm)

Root

30 300
-9.74  30.69
1111 30.25
-34.13  -11.97
1378 40.12
-25.75  8.98
299 1318
3413 3533
-18.45  26.65
51.63 7545
58.85  73.29
42.87  76.10
1120~ 42.96
154 47.53
8313  86.75
13.08  56.71
8524 98.19
33.22  46.31
4441  56.68
39.35  62.46
2419 24.92
26.46 6431
2338 61.84
25.54  31.69
3538  69.54
1386  67.16
1567  60.24
240 53.89
-539 1198

3000
3141
92.59

-23.95

25.75

-44 31

4491
35.93
48.27
80.51
96.75
82.49
79.06
100.00
98.19
75.84
100.00
63.76
11.84
90.61
92.78
12.92
87.08
46.17
10.77
89.76
81.02
74.85
70.66

3
21.75
131
9.22
0.71
23.40
-3.55

-19.15
-54.81

6.73
-0.03
-0.81
-4.08

-14.65

451
-3.24
10.12
331
21.75
28.71

-18.24

46.85
54.44
69.63
25.34
-5.61
3.38
3.55
1.80

Shoot

30 300
263  18.28
6.09  29.26
10.64  14.89
355  -61.70
29.08 213
9.22 3.55
355 27.66
-11.29  39.52
1219 16.19
138 12,14
081  26.61
403 1349
489 3.65
-19.09  68.54
-19.63  -4.88
1012 35.96
331 0.03
1306 26.97
23.49  23.49
1654  -6.07
63.30  41.79
62.03  49.38
58.24  65.83
36.72  53.18
451 1574
-19.09  30.34
0.71  23.40
071 -3.54
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3000
39.14
69.51
31.92
20.57
071

21.99

-54.61

31.45
29.71
55.39
43.55
21.01
100.00
91.01
11.50
88.77

-13.08

28.71
58.27
719.13
51.91
44.32
51.91
50.65
66.30
51.69
36.17
17.73



126

Table C.2 The results of weed growth inhibition of substituted trans-cinnamic acids
against E. crus-galli

Cpds

C
Cl
C2
C3
C4
C5
Cb
C7
C8
C9
CIO
Cli
C12
C13
Cl4
C15
C16
Cl7
C18
C19
C20
C21
C22
C23
C24

3
-9.07
0.15

51.79

5.24
23.64
3.89
0.65
-1.93
4.00

-15.31

-1.36

-25.54

-0.88
13.50

-97.00

3.55

Note - :no test

30
-1.68
58.53
19.17
36.61
96.26
91.98
83.70
89.90
92.00
93.40
12.51
93.40
51.20
87.66
66.17
62.21

-52.81
-14.18

-1.68

-44.29

-8.50
26.94
-1.45

-13.00
-17.00

% Growing Inhibition at (ppm)

Root

300
-3.98
100.00
97.15
87.06
100.00
92.76
89.50
97.20
92.37
94.70
94.83
94.44
100.00
95.06
100.00
93.77
-9.07
-14.75
-5.09
14.79
30.13
100.00
-30.00
-97.00
-16.00

3000

81.82

100.00
97.93

93.53

100.00
94.18

91.70

97.80

95.60

9741

97.80

96.51

100.00
-0.52

100.00
97.79

-28.38
-34.63
-29.52
10.25

40.35

100.00
-13.00
-60.00

-154.00

3
-12.56
-12.92

39.35

13.54
-1.25
4,50
8.75
19.39
-0.51
9.50
8.74
21.67
-1.95
100.00
41.18
64.71

Shoot

30 300
16.34 17.10
-0.01 100.00
24.87 51.30
-5.18 41.97
31.60  100.00
30.05 56.48
36.27  45.08
46.11 60.10
3212 4456
3782 52.33
3990  49.74
3420 4560
1096  94.84
33.75 85.63
1999  83.22
4,38 50.00
20.15  40.68

9.50 341

-2.67 4,18

10.26 4,94
1939 4448
1354 96.77
-124.00  41.18
29.41  -29.40
-29.40 5294

3000
53.61
100.00
48.70
54.92
100.00
54.40
53.89
51.51
53.89
51.30
63.21
59.59
92.26
0.63
100.00
69.38
23.19
21.67
-19.40
-21.77
21.67
100.00

-147.00

17.65
-52.90



Table C.2 (cont.)

Cpds

C25
C26
C21
C28
C29
C30
C3l
C32
C33
C34
C35
C36
C37
C38
C39
C40
C41
C42
C43
C44
C45
C46
C41

40.40

-17.00

1130
17.97
10.73
2.34

-50.31

0.30
35.18

-84.00

2.13

-18.00

37,51
8.54

-14.75
-46.41

-1.19
-4.34
29.79
11.53

-28.45

26.20

-167.00

% Growing Inhibition at (ppm)

Root

30
-18.00

-160.00

-0.52
-50.55
-18.35
-15.58
-59.84
4.04
83.38
-50.00
56.00
17.30
-20.43
33.54
-14.75
82.33
22.75
21.26
17.10
-217.64
-50.98
-35.00
-49.00

300

-14.00

36.20
21.69
53.39
20.12
39.87
71191
371.57
100.00

-174.00

71.60
60.30
-2.25
4433
2.86
100.00
100.00
88.77
100.00
41.32
70.30

-22.00
-160.00

3000
67.40
70.20
91.17
94.18
100.08
86.10
98.47
100.00
100.00
43.30
100.00
77.30
55.69
68.76
86.93
100.00
100.00
100.00
98.65
90.15
99.81
57.40
47.50

3
-5.88
52.94
10.00
-21.30
-21.86
0.63
-53.26
58.70
-0.01
-52.90

-159.00
-276.00

-4.95
-11.04
9.50
5.01
4.50
0.63
14.18
-13.11
-46.70
100.00
-52.90

5.88

Shoot
30 300
64.710  -100.00
-312.00 -112.00
1250  11.25
-6.55  -8.19
-36.87  -7.37
500 3250
4670 -5.73
56.77  54.19
38.06 64,51
588  -100.00
-29.40  -5.88
52.94  -147.00
3003 -4.95
-16.36  30.79
1330  34.60
1483 80.00
8.38 79.35
1289 5290
1741 7742
-25.40 246
-51.62  -12.29
-124.00  76.47

100.00
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3000
-5.88
64.71
65.63
26.22
21.04
100.00
48.35
7161
84.51
52.94
-52.90

-112.00

46.76
49.05
48.29
13.54
100.00
92.26
92.90
15.57
1.38
-5.88
-5.88



C.2 Herbicidal Activity of trans-Cinnamic Acid Derivatives

¢.2.1 Cinnamamides (D1-D12)
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Table C.3 The results of weed growth inhibition of cinnamamides against M pigra

Cpds

D1
D2
D3
D4
D5
D6
D7
D8
D9
DIO
DIl
D12

3.14
24.40
36.22
-4.34
3.14
0.30
52.71
21.09
14.98
20.48
21.06
2251

30
10.23
21.25
18.50
2.35
17.32
3.01
3.62
60.84
4541
75.90
8.07
29.73

Root

% Growing Inhibition at (ppm)

300
66.14
1141
35.82
27.16
11.02
20.18
21.39
54.82
66.18
61.93
3418
44.65

3000
70.08
9.84
35.82

-13.00

29.52
8.14
6.03
58.74
83.09
84.64
85.08
19.78

3
1.73

-3.81
-11.50
-17.26
-23.03
-4.48

14.62
9.00
-4.84
-1.85
-1.19
-1.19

Shoot

30 300
1918 -1.88
-32.64  -42.25
-19.18  -1150
1150 -11.50
2495 -30.72
0.01 5.63
448 -4.48
224 1012
-4.84  -13.28
1799  7.88
196 17.65
1111 20.26

3000
3.88

-26.87
-21.11
-15.34
-42.25

-8.98

-10.10

17.99
15.64
25.85

-17.65

35.95



Cpds

El

E2
E3
E4
ES
E6
E7
E8
E9
E10
Ell
E12
E13
El4
E15

¢.2.2 Cinnamate Esters (E1-E15)
Table C.4 The results of weed growth inhibition of cinnamate esters againstM. pigra

31.88
20.47
31.10
21.26
29.47
-10.64
5.90
5.31
-0.18
21.26
44.44
19.81
20.29
8.07
48.98

30
5.50
29.52
23.22
29.95
52.17
-4.13
-1.88
-0.48
6.28
10.63
25.12
3.86
19.81
50.42
52.59

Root

% Growing Inhibition at (ppm)

300
26.77
-3.16
59.05
19.23
74.88
16.14
25.58
22.22

-20.29

1.93
43.00
62.61
84.54
90.37
714.97

3000
50.00
17.71
88.19
85.51
92.75
22.04
31.88
91.30
52.11
10.14
100.00
91.30
90.34
100.00
93.98

3
3.88
11.57
0.04
1.18
13.23

-1.65
-1.65
-21.74
-15.69
-20.51
-92.82

-4.84

-24.13
-26.80

9.80

Shoot

30 300
196  25.03
1157 1542
188 -11.50
2104 -24.13
-6.05  40.95
573 1150
2111 3.88
-16.90  10.82
-14.49  -9.66
-10.87  2.39
-4.84 1082
-31.36 1203
-8.46  12.03
1111 4118

-9.80

-1.96
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3000
32.72
26.95
17.34
3131
60.23
-5.73
1.13
40.95
4.80
-6.05
100.00
37.94
2.39
100.00
69.93



Cpds

S
2
S3
4
S5
S6

¢.2.3 Sodium Cinnamate Derivatives (51-S6)
Table C5 The results of weed growth inhibition of sodium cinnamate derivatives
againstM. pigra

67.16
33.34
12.36
55.78
9.08
52.15

¢.2.4 Calcium Cinnamate Derivatives (CS1-CS3)

30
70.41
67.16
17.89
81.79
82.29
80.86

% Growing Inhibition at (ppm)

Root
300
96.42
96.75
100.00
96.42
94.26
86.60

3000
100.00
100.00
100.00
100.00
100.00
95.21

3
20.00
-5.19
0.74
-2.22
-10.71
0.00

Shoot

30 300
-5.19  83.70
222 9259
-11.11 100.00
370 7778
0.00 4645
894 2501
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3000

100.00
100.00
100.00
100.00
100.00
76.82

Table C.6 The results of weed growth inhibition of calcium cinnamate derivatives
against M. pigra

Cpds

CSl
CS2
CS3

16.14
51.58
41.71

30
42.40
81.64
16.21

% Growing Inhibition at (ppm)

Root
300
69.62
90.51
90.19

3000
97.47
96.84
97.78

3
10.87
-15.22
-4.35

Shoot

30
-4.35
2.17

-10.87

300
13.04
23.92
28.21

3000
11.75
58.71
56.53



131

C.3 Germination and Root Growth Inhibition
Table C.7 The results of germination and root growth inhibition of 3 4-methylene-
dioxycinnamic acid (C33) against various weeds

Weeds % Germination Inhibition at % Root Growth Inhibition at

(ppm) (ppm)
330 300 3000 3 30 300 3000

M. pigra -155 001 -312 391 2902 5510 7118 9275
E. crus-galli 068 001 068 3356 2890 6073 93.14 100.00
E.geniculata ~ 0.67 4.00 133 667 -11.86 2481 7622 98.83
A.americana  -6.10 -1044 -6.10 956 1430 5156 70.19  91.00

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

Weeds % Germination Inhibition at % Root Growth Inhibition at
(ppm) (ppm)
3 30 300 3000 3 30 300 3000
M. pigra 155 -h46 313 9453 1765 67.65 9176 98.63
E.crus-galli  -066 001 068 269 2459 4261 86.88 9941
E.geniculata ~ 2.00 333 133  4.67 -1544 6058 7850 98.97
A. americana 173 -088 -6.97 19.99 2175 6181 86.03 94.72

Note: The results of germination and root growth inhibition derived from
.portulacastrum, ¢. argentea, D. aegyptium, .porcumbens, ¢. echinatus
and p. pedicellatum should be excluded from this examination because the
control of 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 of weed growth inhibition of commercially available herbicides
against M pigra

% Growing Inhibition at (ppm)
Herbicide Root Shoot
3 30 300 3000 3 30 300 3000
HI 7001 7335 8501 100.00 42.64 4931  62.65 100.00
H2 23.37 3503 8001 8334 1863 3597 6399 7199
H3 2171 3170 3337 3003 -0.04 4496 2530 26.64

HI = 2,4-D, active ingredient: 2,4-Dichlorophenoxyacetic acid

H2 = alachlor, active ingredient: 2-chloro 2,6-diethyl-A-(methyloxymethyl)
acetanilide

H3 = atrazine, active ingredient: 6-chloro-iV-ethyl-7VE(/S0-propyl)-1,3,5-triazine-2,4-
diamine



VITA

Miss Sujittra Deesamer was bom on January 3, 1976 in Angthong Province,
Thailand. She received a Bachelor Degree of Science in Chemistry from
Chulalongkorn University in 1998. Since then, she has been a graduate student
studying Organic Chemistry as her major course at Chulalongkorn University. During
her studies towards the Master’s Degree, she was awarded a teaching assistant
scholarship by the Faculty of Science during 1998-2000 and was supported by a
research grant for her Master Degree’s thesis form the Graduate School,
Chulalongkorn University.

Her present address is 66/4 Tesabal 7 Road, Amphor Maung, Angthong
14000, Tel. 035-611977 or 625866.




	REFERENCES
	APPENDICES
	Appendices A
	Appendices B
	Appendices C

	VITA

