
CHAPTER III

EXPERIMENTAL

Source o f  P lan t M aterial

The p lan t m aterial, C oleus am boinicus Lour., investigated  in  th is w ork w as 

cultivated at the D epartm ent o f  Pharm aceutical Botany, Faculty o f  Pharm aceutical 
Sciences, C hulalongkorn U niversity, Bangkok, Thailand. It w as identified  by 
com parison w ith  the descrip tion  in Flora o f  B ritish India V ol.4 (1953).

The voucher specim en o f  the plant m aterial has been kept at the D epartm ent o f  

Pharm aceutical Botany, Faculty o f  Pharm aceutical Sciences, C hulalongkorn  

U niversity.

G eneral T echniques 

1. C hrom atography
1.1 A nalytical T hin  Laver Chrom atography 

Technique : One way, ascending
A dsorbent ะ M ixture (2:1) o f  silica gel 60G  (N um ber 7731,

E. M erck) and silica gel 60 H F254 (N um ber 7739, 

E. M erck) 30 g in distilled water.

P late size : 5 X 20 cm 

Layer th ickness ะ 0.25 nm
A ctivation  : A ir-dried for 15 m inutes and then heated in ho t air oven 

at 110 °c  for 1 hour.
Solvent system  : V arious solvent system s depending on m aterials.

D is ta n c e : 15 cm
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T em perature : R oom  tem perature 28-35 ° c  
D etection  ะ 1) V isual detection under daylight

2) U ltraviolet light at the w avelengths o f  254 and 365 nm

3) Spraying w ith  10% sulphuric acid solution and
heating at 100-110 ๐c  for a few  m inutes

1.2 C olum n C hrom atography
1.2.1 C onventional colum n chrom atography

C olum n size ะ The glass colum ns 1.5-5.0 cm  in d iam eter w ere 

used depending on the quantity  o f  sam ple to be 
separated.

A dsorbent : S ilica gel 60 (No. 9385, E. M erck) particle size 
0.040-0.063 m m  (230-400 m esh  A STM )

Packing m ethod : W et packing
Solvent : V arious solvent system s depending on m aterials.
Sam ple loading : The sam ple extract w as d isso lved  in a sm all 

volum e o f  the eluent and loaded onto the top o f  the 

colum n.

E xam ination  o f  eluates ะ Fractions w ere exam ined by TLC under
ultraviolet light at the w avelengths o f  254 and 365 
nm  and by exposing to 10% sulphuric  acid solution 
and heat, respectively.
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2. Spectroscopy

2.1 U ltrav io le t (บ V ) A bsorption Spectra

The u ltrav io let absorption spectra w ere ob tained on a M ilton  Roy 
Sprotronic 3000 R ay Spectrom eter. M ethanol w as em ployed as the  solvent for all 
com pounds.

2.2 Infrared  (IR) A bsorption Spectra

The spectra w ere obtained on a  S him adzu  IR -440 infrared 

spectrophotom eter (Scientific and T echnological R esearch  E quipm ent Center, 
C hu lalongkom  U niversity).

2.3 M ass Spectra  (M S)

The electron  im pact m ass spectra (EIM S) w ere ob tained by operating at 
70 eV w ith  a F isons V G  Trio 2000 quadrupole m ass spectrom eter (Scientific and 

T echnological R esearch Equipm ent Center, C hulalongkom  U niversity).

2 .4  P ro ton  and C arbon-13 N uclear M agnetic R esonance (*H and 13c N M R ) spectra 

The n m r spectra w ere obtained on a  JE O L  JM N -A 500 (A lpha series) 500
MFIz N M R  Spectrom eter (Scientific and T echnological R esearch E quipm ent Center, 

C hu la longkom  U niversity).

3. Solvent
T hroughout th is w ork, all organic solvents used, excluding the deuterated 

solvents for N M R  spectra, w ere com m ercial grade and had to  be red istilled  p rio r to

use.
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Extraction
The dried w hole plant m aterial (3.5 kg dried w eight) w as chopped into sm all 

pieces, m acerated  three tim es in m ethanol (3.5 liters and 3 days each) and then 
filtered. The filtrate o f  each batch  w as com bined and concentrated  to rem ove 

m ethanol under reduced pressure to yield 375 g o f  dried crude extract (10.71%  o f  

dried w eight). A  portion  o f  this extract (about 75 g) w as reserved as reference sample. 

The crude ex tract (300g) w as dissolved in m ethanol to give a final volum e (F001) o f 
approxim ately  1 liter, w hich  was then partitioned w ith  1 liter o f  hexane, chloroform  
and ethyl acetate, respectively. Each fraction was evaporated to  dryness under reduced 
pressure to yield  68.40 g o f  hexane extract (F002, 1.95%  o f  dried  w eight), 29.28 g o f 

chloroform  extract (F003, 0.84%  o f  dried w eight) and 34.41 g o f  ethyl acetate extract 

(F004, 0.98%  o f  dried w eight). A  little am ount o f  each ex tract w as also reserved as

reference.
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W hole p lan t o f  Coleus am boinicus (3.5 K g dried w eight)
m acerated in M eO H  

3 days, 3 tim es

M eO H  extract (F001) 375 g m arc

partitioned w ith  H exane

H exane ex tract (F002) M eO H  extract
68.40 g

Partitioned w ith  C hloroform

C hloroform  extract (F003) 
29.28 g

M eO H  extract

partitioned w ith  E thyl acetate

Ethyl acetate extract (F004) M eO H  extract
34.41 g

Schem e 3. Extraction  schem e o f  C oleus am boinicus
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Isolation
The ethyl acetate ex tract (F004, 20.0 g) w as subjected to silica gel co lum n 

chrom atography. The ex tract w as dissolved in a sm all volum e o f  chloroform  and 
applied to the top  o f  a co lum n ( 10x20 cm ) already packed w ith  a slurry o f  silica gel 
(500 g) in ch loroform -m ethanol (7:1). This sam e solvent m ixture w as em ployed as 
eluting solvent and the co llected  fractions (30 m l each) w ere m onitored by TLC , w ith  

chloroform -m ethanol (5:1) as the developing solvent system. Tw o hundred and tw enty 
fractions w ere collected  and com bined according to their TLC profiles into seven 
m ajor fractions (F 0 05-F 011) as show n in Table 4.
Table 4. C om bined fractions from  the ethyl acetate extract, F004

Code N um ber o f  eluates W eight o f  com bined fraction  (g)
F005 1 - 2 7 1.24
F006 28-36 0.37
F007 37-50 0.30
F008 51-100 1.13
F009 101-140 5.30
F010 141-200 1.92
F o i l 201-220 1.33

1. Isolation o f  chem ical constituents o f  fraction  F006
Fraction  F006 w as separated  by colum n chrom atography using a  colum n o f  

silica gel ( 50 g, 3.0x10 cm ) w ith  chloroform -m ethanol (50:1) as the packing solvent. 
The sam ple (0 .37 g) w as d issolved in a sm all volum e o f  chloroform -m ethanol (50:1) 
and loaded on the top o f  the colum n. This sam e solvent m ixture was em ployed as 
eluting solvent. The fractional vo lum n w as about 15 ml. All eluates w ere collected 
and com bined by using TLC exam ination , w ith  chloroform -m ethanol (5:1) as the
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developing so lvent system. Fractionation  o f  F006 gave four fractions (F012-F015) as 

sum m arized in  Table 5.

Table 5. C om bined  fractions from  F006

C ode N um ber o f  eluates W eight o f  com bined fraction (mg)
F012 1-31 45
F013 32-41 220
F014 41-45 51
F015 46-50 33

1.1 Iso lation  o f  com pound R A T 1
Fraction  F013 w as subjected to further co lum n chrom atography. The 

fraction (220 m g) w as dissolved in a sm all volum e o f  ch loroform -m ethanol (50:1) 
and loaded on the top o f  a colum n (3.0x10 cm ) already packed w ith  a slurry o f  silica 

gel (20 g) in chloroform -m ethanol-H 20 (50:1:1). The sam e solvent m ixture w as 
em ployed as eluting solvent and the co llected  fractions w ere exam ined by TLC , w ith  
chloroform -m ethanol (5:1) as the developing solvent system . The fractional volum e 
was approxim ately  15 ml. Tw enty fractions w ere collected and com bined according to 
their TLC profiles into four fractions (F016-F019) as show n in  Table 6.

Table 6. C om bined  fractions from  F013

C ode N um ber o f  eluates W eight o f  com bined fraction  (mg)
F016 1-4 12.3
F017 5-9 48.9
F018 10-15 34.5
F019 15-20 16.5
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Fraction  FO 17 appeared as a brow n spot on TLC plate after being sprayed w ith 
10% sulfuric  acid solution and heated for 5 m inutes. C om pound R A T 1 w as thus 
characterized  as a dark-brow n oil (48.9 m g, 0.0014 %  o f  dried w eight). N M R  
techniques, bo th  ID  and 2D, w ere applied to  identify the chem ical structure o f  R A T 1.

1.2 Isolation  o f  com pound RA T 2
F009, another fraction obtained from  F004, displayed several purple spots on 

TLC p late  upon  detection w ith  10% sulfuric acid solution and, thus, w as further 
investigated. The sam ple (5.30 g) w as dissolved in a sm all volum e o f  chloroform - 
m ethanol (10:3) and loaded on the top  o f  a silica gel colum n (50 g, 3.0x10 cm). 
E lu tion  w as perform ed utilizing the sam e solvent system . E ach 30 m l fraction was 
co llected  and com pared by TLC, using chloroform -m ethanol (10:3) as the developing 
solvent system . Tw enty-five fractions w ere com bined into four m ajor fractions (F020- 

F023) as show n in Table 7.

Table 7. C om bined  fractions from  F009

C ode N um ber o f  eluates W eight o f  com bined fraction (g)
F020 1-4 0.52
F021 5-13 2.33
F022 14-20 1.52
F023 20-25 0.87

F raction  F021 (2.33 g) w as selected for further isolation by using a silica gel 
colum n (50 g, 3.0x10 cm ) w ith  chloroform -m ethanol (10:1) as the eluent. The volum e 
o f  each co llected  fraction was approxim ately  25 ml. Thirty-five fractions were
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collected and com bined according to their TLC patterns to give three m ajor fractions 
(F024-F026) as show n in Table 8.

Table 8. C om bined fractions from  F021

Code N um ber o f  eluates W eight o f  com bined  fraction (g)
F024 1-16 1.32
F025 17-27 0.94
F026 28-35 0.26

Fraction F025 (0.94 g) w as furthur purified  by using a silica  gel colum n (30 g, 
2 .0x10 cm ) w ith  acetone-chloroform  (2:1) as the eluent. The volum e o f  each collected 
fraction  w as approxim ately 15 ml. Tw enty-five fractions w ere co llected  and com bined 
according to their TLC patterns to give three m ajor fractions (F027-F029) as show n in 

Table 9.

Table 9. C om bined fractions from  F025

Code N um ber o f  eluates W eight o f  com bined  fraction (g)
F027 1-8 0.61
F028 9-18 0.54
F029 19-25 0.27

Fraction  F028 appeared as a purple spot on TLC plate  after being sprayed w ith 
10% sulfuric acid solution and heated for 5 m inutes. C om pound R A T 2 w as thus 
characterized as a light yellow  solid (540 m g, 0.015 %  o f  dried w eight). N M R  
techniques w ere applied to identity the chem ical structure o f  R A T 2.
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1.3 Isolation o f  com pound RA T 3
F008 (1.13 g), another fraction obtained from  F004, w as selected for further 

isolation by using a silica gel colum n (50 g, 3.0x10 cm ) chloroform -m ethanol (5:1) as 
the eluent. The volum e o f each collected fraction  w as approxim ately  30 ml. T w enty 
fractions w ere collected and com bined according to their TLC  patterns to give four 
m ajor fractions (F030-F033) as show n in T able 10.

Table 10. C om bined fractions from  F008

Code N um ber o f  eluates W eight o f  com bined fraction  (g)
F030 1-2 0.08
F031 3-8 0.64
F032 9-14 0.19
F033 15-20 0.12

Fraction F031 (0.64 g) was chosen for further iso lation  by using a silica gel 
colum n (50 g, 3.0x10 cm ) w ith  chloroform -m ethanol (5:1) as the eluent. The volum e 

o f  each collected fraction w as approxim ately  25 ml. Tw enty fractions w ere collected 
and com bined according to their TLC patterns to give three m ajor fractions (F034- 

F036) as show n in Table 11.

Table 11. C om bined fractions from  F 0 3 1

Code N um ber o f eluates W eight o f  com bined fraction  (g)
F034 1-3 0.25
F035 4-11 0.34
F036 12-20 0.16
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Fraction F035 (0.34 g) w as further purified  by using a silica gel colum n (30 g, 
2.0x10 cm ) w ith  acetone-chloroform  (2:1) as the eluent. The volum e o f  each collected 
fraction w as approxim ately  15 ml. F ifteen fractions w ere collected and com bined 
according to their TLC patterns to give three m ajor fractions (F034-F036) as show n in 
Table 12.

Table 12. C om bined fractions from  F035

Code N um ber o f  eluates W eight o f  com bined fraction (g)
F037 1-3 0.24
F038 4-8 0.19
F039 9-15 0.08

W hen developed w ith  chloroform -m ethanol (5:1), fraction F038 displayed 
single purple spot on TLC plate after being sprayed w ith  10% sulfuric acid solution 
and heated for 5 m inutes. C om pound R A T 3 w as thus characterized as a light yellow  

solid (190 m g, 0.0054 %  o f  dried w eight). N M R  techniques w ere applied to identify 

the chem ical structure o f  R A T 3.

The iso lation  o f  these com pounds can be sum m arized as show n in  Schem e 4.
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T
F004

silica gel column 
CHClrMeOH (7:1)

y 1 T
F005 F006 F007 F008 F009

f

silica gel colum n 
CHCl3-MeOH (50:1)T 1

F012 F013 F014 F015
silica gel colum n 
CHCl3-Me0H-H20 
(50:1:1)1 J

F016 F017 F018 F019
1

RAT 1

F010

silica gel colum n 
CHClrMeOH (5:1)1 J

F030 F0 

1 1

1
31 F032 F033 
silica gel colum n 
CHClrMeOH (5:1)

F034 FO
Ï

35 F036 
silica gel colum n 
Acetone-CHCl3 (2:1)1 1

F037 FO
rn
38 F039

1

RAT 3

Foil

silica gel colum n 
CHClr MeOH (10:3)1 1

F020 FO

1 1

I 1
21 F022 F023 
silica gel colum n 
CHClrMeOH (10:1)

F024 FO 

1 ]
25 F026 
silica gel colum n 
Acetone-CHCl3 (2:1)

F027 FO
1

28 F029
i

RAT 2

Schem e 4. Isolation schem e o f  com pounds from the ethyl aceta te  extract 
o f  C oleus am boin icas



C haracterization  o f  isolated com pounds
1. C om pound R A T  1
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D ark b row n oil.
M S m /z  (%  rel. int.) ะ 126 (6), 125 (9), 124 (100), 123 (68), 109 (6),

105 (10), 97 (9), 96 (10), 95 (44), 84 (18) and 
68 (3) (Figure 7, page 64)

IR v max, K B r disc, c m '1 ะ 3380, 2930, 2850, 1710, 1670, 1520, 1190 and
1020 (Figure 8, page 65)

uv X max, (M eO H ), nm  (log ร) : 224 (2.05) and 279 (2.34)
(Figure 9, page 66)

' h  N M R  (8 ppm , 500 M H z, acetone-dô) ะ 9.59 (1H, ร), 7.37 (1H, d, 
J =  3.6 H z), 6.58 (1H , d , J  = 3.6 Hz) and 4.65 (2H, 5 ) (F igure 13, page 70)

,3C N M R  (8 ppm , 125 M H z, acetone-d6) ะ 178.2 (d), 163.0 (ร), 153.5 (ร), 

123.9 (d), 110.3 (d) and 57.5 (t) (F igure 10, page 67)

2. C om pound R A T  2
L ight yellow  solid. Soluble in ethyl acetate, acetone and m ethanol.

M S m /z  (%  rel. int.) ะ 328 (1), 167 (10), 166 (100), 151 (53) and
91 (6) (Figure 21, page 82)

IR v max, K B r disc, c m '1 ะ 3390, 2960, 1700, 1510, 1420, 1360, 1200 and
1080 (Figure 22, page 83)

U V  Àmax, (M eO H ), nm  (log ร ): 216 (3.23) and 286 (2.84)
(F ig u re  23 , pag e  84)
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' h  N M R  (Ô ppm , 500 M Hz, acetone-dô) : 6.92 (1H , ร), 6.68 (1H, ร), 4.75 (1H, 
d, J  = 7.3 H z), 3.88 (1H, dd, J  = 10.9, 1.9 H z), 3.73 (1H , dd, J  =  10.9, 4 .9  Hz),
3.53 (1H , m ), 3.50 (1H, m), 3.49 (1H, m), 3.47 (1H, septet, J  =  7.0 Hz), 3.42 (1H , m),
2.13 (3H , ร) and 1.13 (6H, d ,J =  7.0 Hz) (Figure 29, page 90)

13c  N M R  (ô ppm , 125 M Hz, acetone-d6) ะ 151.5 (ร), 148.9 (5), 137.6 (.ร),

122.5 (5), 120.2 (d ), 112.9 (d), 104.0 (d), 78.1 (d), 77.4 (d), 74.9 (d ), 71.4 (d),
62.7 (0 , 26.5 (d), 23.5 (q ), 23.4 (q) and 16.0 (q ) (F igure 24, page 85)

3. C om pound  R A T  3

V iscous light yellow  solid. Soluble in ethyl acetate, acetone and m ethanol.

M S m /z  (%  rel. int.) ะ 167 (1), 166 (9), 151 (15), 150 (100), 135 (65),
133 (5), 105 (7) and 91 (15) (Figure 41, page 104) 

IR  v max, K B r disc, c m '1 ะ 3390, 2960, 1710, 1510, 1420, 1250 and 1080
(Figure 42, page 105)

u v  Xmax, (M eO H ), nm  (log ธ) ะ 216 (3 .30), 269 (2 .86) and 276 (2.82)
(Figure 43, page 106)

' h  N M R  (Ô ppm , 500 M Hz, acetone-dô) ะ 7.02 (1H , d, J =  7.5 H z), 7.02 (1H , d,
J =  1.8 H z), 6.78 (1H, d d ,J = 1 .5 ,  1.8 Hz), 4.93 (1H, d, J  = 7.6 H z), 3.89 (1H , dd,
J =  11.5, 1.8 H z), 3.72 (1H, d d ,J =  11.5, 4.9 H z), 3.54 (1H , d d ,J =  7.6, 1.8 H z), 3.54 
(1H , m ), 3.50 (1H , m ), 3.49 (1H, m), 2.84 (1H , septet, J  = 6.7 H z), 2.20 (3H , ร) and
1.20 (6H , d, J  =  6.7 H z) (Figure 49, page 112) 13

13c  N M R  (5 ppm , 125 M H z, acetone-dô) ะ 156.7 (ร), 148.5 (ร), 131.0 (d),
125.2 (5 ), 120.5 (d), 114.0 (d), 102.1 (d), 78.1 (d ), 77.5 (d), 74.7 (d ), 71.4 (d ), 62.6 (t),

34.5 (d), 24.3 (q ), 24.2 (q ) and 16.0 (q ) (Figure 44, page 107)
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