31
3.1.1  Ultraviolet-visible Spectrophotometer (UV-VIS)
(spectrophotometer) ~ Varian Cary 50 Probe
3.1.2 Fourier Transform Infrared Spectrophotometer (FT-IR)
Fourier Transform Infrared Spectrophotometer (FT-IR) Nicolet Impact
410
(KBr) (pellet) 1 1
3.1.3  Nuclear Magnetic Resonance Spectrometer (N\MR)
Nuclear Magnetic Resonance Spectrometer (NMR) ~ Varian Mercury 400 NMR
(ppm) - (CDClj)
(D:0) - 06 (DMSO-</6) "h-NMR
400 MHz ‘h nuclei
(©) 7.26 ppm CDCIj, 2.50 ppm DMSO-</6, 4.87 ppm MeOH-
d. 4.80 ppm DA +C-NMR 100 MHz Rﬁ nuclei

A

(O) 77.1 ppm
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3.14  Mass Spectrometer (MS)

Polaris Q Finnigan Instrument Mass Spectrometer Electron Impact
Source (El) 70 300 ) 180-
300
315 (Fisher-John Melting Point Apparatus)

Fisher-John Melting Point Apparatus
Fisher Scientific
(capillary  be)

3.1.6  Specific Optical Rotation
Polarimeter 341 sodium lamp 589
Perkin-Elmer

3.1.7  Rotary Vacuum Evaporator
(Rotary Vacuum Evaporator) Buchi

3.2

321
Commercial Grade Analytical
Grade Commercial Grade
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3.2.2 *
1 Silica gel 60 No. 109385.1000 (230-400 Mesh
ASTM) (E.Merck). yi
2. (Thin Layer Chromatography)
Art. 5554 TLC Aluminium sheets Silica gel 60F24 (1.05554.0001) Merck,
Damstadt
3. Sephadex LH-20 Pharmacia BiotechAB.
3.3
331 (Column Chromatography)
Silica gel 60 No. 109385.1000  Sephadex LH-20
3.3.2 (Thin Layer Chromatography, TLC)
TLC (Capillary tube)
(develop)l (solvent front)
TLC
254 365 TLC
VanillinELjSO.  ( 0.50 ,
95 4.5 ) TLC

TLC TLC



1. Glucose Yeast Extract Agar (GYA)
2. Malt Extract Agar (MEA)

3. Nutreint Agar (NA)

4. Potato Dextrose Agar (PDA)

5. Sabouraud’s Dextrose Agar (SDA)
+ . Yeast Extract Sucrose Agar (YEA)
1. Yeast-Malt Extract Agar (YMA)

8710

(liquid paraffin)

5l

1. Glucose Yeast Extract Broth(GYB)
2. Malt Extract Broth (MEB)

3. Nutreint Broth (NB)

4. Potato Dextrose Broth (PDB)

5. Sabouraud’s Dextrose Broth (SDB)
+ . Yeast Extract Sucrose Broth (YEB)
1. Yeast-Malt Extract Broth (YMB)
«. Mueller-Hinton Broth (MHB)

KBLM13
Croton oblongifolius [+]
PDA 0.3X0.3
:°C
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311

GYA, MEA, PDA, SDA
9

100

slide culture

YEA

slide culture (J 3.0)

) '

]

IxIx0.3

52

KBLM13
5
PDA
9 20
J
111V



30°C 3-5

4,
(Lactophenol Cotton Blue)

- dlad

XA A
Nudsuse
T
wnduiisiuye

udaie

31 Slide Culture

38.1
Hot Air Oven 180°c 3

(Autoclave) 121% 15

15

53
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382 (32

3.2

Bacillus subtilis ATCC 6633
Staphylococcus aureus ATCC 25923
Escherichia coli ATCC 25922
Pseudomonas aeruginosa ATCC 27853
Candida albicans ATCC 10231

, 0.5 McFarland standard

(spectrophotometer) 625
0.05-0.10 10,-10; CFU/ml
CFU/ml 33
33 (CFUImI) 0.5 McFarland standard
(CFUIml)

Bacillus subtilis ATCC 6633 5.1 X 105
Staphylococcus aureus ATCC 25923 6.1 X 10;

Escherichia coli ATCC 25922 2.3 X 10;
Pseudomonas aeruginosa ATCC 27853 2.1 X 10:

Candida albicans ATCC 10231 2.4 X 105

0.5 McFarland standard
IXi06CFU/mI
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NA
3rc 24
4-5 NB 5
3rc
NB 0.5 McFarland standard
(spectrophotometer) 625
0.08-0.10 10:-10:  CFU/ml
NA
60° 60° 60°
384
F.8.3
4 v o J
NA NB YMA
YMB
3.9 KBLM13
39.1
KBLM13
5 GYB, MEB, PDB, SDB YEB
28
Whatman 1 (Mycelium)
(Broth)

Agar-well Diffusion Method [127]
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39.2 Agar-well Diffusion

Method [127]
1. 3.8.3 384 sterile cork

horer No.4 8.0

2. micropipette

3. 1
31°C 24
4,
3.10 (growth curve)
KBLM13

3.10.1 (growth curve)

1 KBLM13
SDA 14
2. sterile cork borer No.4
8.0 5 250
SDB 100 ;
3. 3 flask
Whatman 1

4 60-

10°C 48



of

3.10.2
L . KBLM13
a1 | 392
2.
311 KBLM13
3111 KBLM13
sterile cork horer No.4 8.0
KBLM13 14
SDA (flask) 250 SDB
100 H 1 flask 20
28
3.11.2 KBLM13
KBLM13 3111
Whatman 1
2

31
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KBLM13
20 28

Whatman 1
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KBLM13
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3121

34

()
1-40
4110
71-85
86-155
156-170
171-190
191-320
321-400
401-530
531-620

34

KBLM13

()
MEOL

ME02
ME03
MEQ4
ME05
MEQ6
MEQ7
MEO08
ME09
ME10

80

50-80%

100%

100%
100%

5%

5%

5%
510%
10:5%

100%

(300

2.67
)

»

KBLM13

249.8
52.5
21.6
24.0
250.8
156.6
344.0
2159
2315
1444

59
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3.12.2 ' *
1.0
(00 )
5 80 , )
: 35
3.5 KBLM13
() () ( )
1-16 BEO1 100% 29.5
17-25 BE(2 0% B 61.8
26-45 BEO3 100% 19.4
46-56 BE04 2% 4.4
57-70 BE0S 2% 1.3
71-76 BE06 2% 157.6
77-96 BEQ7 2% 1703.6
97-110 BEOS 2% 158.9
111-134 BE09 5% 461.8
135-146 BE10 5% 434.4
147-160 BE1l 5% 271.6
161-170 BE12 5% 93.6
171-205 BE13 5% 1070.7
206-225 BE14 5% 171.3
226-240 BE15 10% 560.0
241-280 BE16 1% 346.2
281-335 BE17 02! 265.6

335-400 BE18 100% 551.3
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3.13 A
KBLM13
3131 [ [ 1
| MEQ2
50 %
Preparative TLC 5%
18.2 ( )
1 Rf= 075 (5%MeOH  CHCL,), mp = 85-86 °C, [a]o
+253 (¢ 0.10, CHCIj),  (CHCIj) = 243 ( . 1), Vijk B ry = 2925
(), 1710 (m), 1643 (m), 1563 (), 1419 ( ), 1244 (m) 808 (nOcm-: ( . 2)
EI-MS (70 eV): mJz 192.2 (17%) ( . 3)
OH(CDClIj, 400 MHz) ( . A):T48(1H,dd,7=84 76

Hz,s-H), 6.83 (LH, d, 7= 7.6 Hz, 5-H), 6.95 (LH, d, 7= 8.4 Hz, 7-H), 4.59 (1H, ddg, 7= 3.6,
10.8 6.0 Hz, 3-H), 3.98 (3H, ,OMe), 2.88 (2H,dd,7= 36  16.0 Hz 4-H), 2.29 (2H, dd,
7= 108  16.0 Hz; 4-H)Il  1.52 (3H,d, 7= 6.0 Hz, Me) ppm;

0¢(CDCIj, 100 MHz) ( . 5):162.80 (C-1), 161.19 (C- ),
141.99 (C-4a), 134.46(06), 119.20(05), 113.50 (08a), 110.88 (07), 74.14 (03), 56.19
(OMe), 36.12 (C-4)  20.72 (Me) ppm;

2D-NMR gHSQC, gCOSY

gHMBC ( L eee) [ ! 3.2

Me
8-methoxy-3-methylisochroman-1-one

3.2 !
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3132 g ' o2
2 BEOS
: %

313 ( 2)

) Rf=046(5%MeOH  CHCIj), mp = 147-149 °c, [a]o

189 (¢ 0.10, CHCIj), x * (CHCL3 = 245 ( . 9), VAfCBr) = 3216
(M), 2963 ( ), 2875 (), 1674 (), 1419 (), 645 ( ) 528 ( )em. . 0)
EI-MS (70eV): miz 198.2(2%)( S
,,(CDC13 400 MHz2) ( o 12:4.07 (H,brt, J= 4.0 Hz, s -H),

3.93 (IH, brs, 9-H), 3.64 (2H, m, 3-H), 3.60 (2H, m, 3-H), 2.62 (1H, dsep,J =2.4 7.2 Hz,
10-H), 2.37 (2H, 5-H), 2.04 (2H, m, s -H), 2.03 (2H, m, 4-H), 1.90 (2H, m, 4-H), 1.06 (3H, d,J =
40 Hz, 12-H)  0.90 (3H,d,J= 4.0 Hz, 11-H) ppm;
Cc (CDCl:, 100 MHz) ( . 13): 170.06 (C-1), 164.92 (C-7),
60.37 (C-9), 58.81 (C-s),45.14 (C-3), 28.52 (C-5), 28.34 (C-10),22.36(04), 19.23 (C-11)
16.03 (012) ppm;
2D-NMR gHSQC, gCOSY  gHMBC

( o 14-16) 2 33

(0] Me
12

3-isopropyl-hexahydropyrrolo[ 1,2-a]pyrazine-14-dione

3.3 2
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3133 ' f3
3 BE13
5%

2438 ( 3)

3 RF=030(5%MeOH  CHCIj) mp=210-212 °C, [a]o -

198 (c 0.10, MeOH), Arac(MeOH) = 210 ( . 17), Viig(KBr) = 34082
(m), 2871-3089 ( ), 1683 ( ), 1646 ( ), 1561 (m), 1412 () 793 ()em™ (
19)

EI-MS (70 €V): mlz 1541 (99%) ( T

1(CDCI}, 400 MHz) ( . 20):408(1H, dd,J=52 158
Hz, 9-H), 4.08 (2H, d,y = 152 Hz, 3-H), 3.89 (2H, dd,J= 44 164 Hz, 3-H),3.61 (2H, m,
6-H), 355 (2H, m, 3-H), 2.37 (2H, m, 8-H), 2,06 (2H, m, 8-H), 2.03 (2H, m, 7-H) 191 (2H,
m, 7-H) ppm;

8C(CDCIj; 100 MHz) ( o 20): 169.97 (C-1), 16351 (C-4),
58.53 (C-9), 46.62 (C-3), 45.32 (C-6), 28.44 (C-8)  22.40 (C-7) ppm;
2D-NMR gHSQC, gCOSY  gHMBC
( 2224 3 34

hexahydropyrrolo[ 1,2-a]pyrazine-1,4-dione

34 3
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Minimum Inhibitory

314
3141
Concentration Method (MIC) [127]
MIC
Microtiter Plate Broth Dilution
Technique
1.0 10 % DMSO
1.0 / (1,000 gg / ml)
Broth Media 111 500 gg / ml
Broth Media
250, 125,62.5,31.25,15.63,7.82 ~ 391 gg/m|
500 gg/ml ( 250 gg/ml)
250 gg/ml ( 125 gg/ml)
125 ggiml ( 625 gg/ml)
625 gg/ml ( 31.25 gg/ml)
31.25 gg/ml ( 15.63 gg/ml)
15.63 gg/ml ( 782 gg/ml)
182 gg/ml ( 391 gg/ml)
391 gg/ml ( 196 gg/ml)

microtiter plate

Broth Media + Suspension

96  well



(Positive Control)

3141

2 2 1

3.2 38.2 383
Mueller Hinton Broth (MHB)
Yeast-Malt Extract Broth (YMB) 3.3

96 well microtiter plate

96 well microtiter plate

96 well microtiter plate

Blank - Broth Media

- Broth Media + Suspension
- Broth Media +

69

Positive Control - Broth Media + Suspension +
Test Sample - Broth Media + Suspension +
Suspension 50 pi Broth Media + 50 pi

100 pillwell
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(Absorbance) Sunrise
Microtiter Plate Reader 625

Absorbance  Broth media + suspension
Absorbance  Broth media +

Absorbance  Broth media + suspension +
(Test Sample) 24
Absorbance  Test Sample Positive Control
Absorbance ~ Test Sample Positive Control

MIC
(Minimal Inhibitory Concentration)

MIC
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