CHAPTER III

EXPERIMENTAL

1. SOURCE OF PLANT..™ AL

a—

The heartwoc, was obtained from Phukae

Botanical Garden, Sarz . f v 3.
2. GENERAL TECH!

2.1 Analytical Tl

Technique

Adsorbent ~Adica asl A ED

Layer thickness

Sovent system : v™ious solvent systems dependilly on material

. AugAngningng
Dewctiﬂ W(] ﬂqnnmmﬁﬁcﬂlﬂﬁ a \Ejrelength of

2. lodine vapore generated from iodine crystal that bind with
unsaturated organic compound an present as colour spot
3. Libermann-Burchard colour reaction was frequent used for

the detection of sterols
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2.2 Column Chromatography (CC)
Adsorbent : Silica gel 60 (number 7734) particle size 0.063-0.200 nm.
(70-230 mesh ASTM)

Packing method : Wet packing

Sample loading : Dissolved gy gmall amount of organic solvent then
triturated and allow to dry, and

.

Solvent snding  on materials.
Column size aliameter were used depending
pNseparated.
2.3 Spectros#p
2.3.1 Ultraviolet * ——-f— Spectra
.- ’_,.h ;

The specu‘a /ere iictrogic 3000 array. (Department

of Pharmaceutical (%5 Ry ] Sciences, Chulalongkom

University). Methanol §i}s use

ﬂumm BRINENT

The specu‘a were obtained iy a ShimatsyalR 440 infrareg ppectrometer (The

soeni®) WTHGNE) S EW SUTA-Y ANBARE o

KBr disc.

2.3.3 Mass Spectra (MS)

The Electron Impact Mass Spectra (EIMS) gerenrated by a Fisons VG Trio



2000 quadrupole mass spectrometer (Department of Sciences, Chulalongkorn
University) and by JEOL JMS-DX300 Mass spectrometer (The  Scientific and

Technological Rearch Equipment Center, Chulalongkorn University)

2.3.4 Proton-1 and C g ki §'F# Nuclear Magnetic Resonance (IH and

13C NMR) Spectra
The 500 MHz 1 SSeS=sp, " — VHz 13C NMR spectra were

= :‘ —
obtained by a JEOL »eee® L ™ 5cientific and Technological

Rearch Equipment Cenict.

The DMSO-: 'y N\ WN:[™Moform-d| and mixture of
chloroform-d|; and DM, fre s /] e "lvent. Chemical shifts were
reported in ppm (9) scale j : as used as standard reference.

2.4 Crystallizatiop 2=

The impurie=, ' Z?; by crystallization from

!
1

suitable solvent. The Crjtai® o

. Dissolved 1mpu3: compounds wuh suitable small amount of solvent and

e “““‘lﬁﬁ%ﬁﬂ%i WeIN%

2. The htﬂlsolutmn was ﬁltrat?j

QRIAINTRY NAIRBIN Y

t did not crystallize out, put the second solvent that the compound was less
dissolved into the solution.
5. Separated the crystal by vacuum filtration.
Checked the purity of crystal by TLC and melting point. Recrystallization could

be used if the compound was not pure.
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2.5 Melting point
Melting point was obtained by a Buchi glasscapillary apparatus (made in

Switzerland).

2.6 Solvent 1
All solvents for M 2123y o mercial grade and had to be

redistillated prior o useg g analytical grade.

3. EXTRACTION

The dried hea: J#f JF -7 W% Whxb. was cut to a small pieces,
air dried at room temper Jf0 JOIC | Whround it in to powder. The 1.5

Kg powder was marceratec #for = i redistilled petroleum ether ,each

[

time for three days. The colleZEZReiiZ pcentrated under reduced pressure at

:”F idue [Fraction Al.
Y

temperature not oVeRge——————=

The marc was repeatedly marcerated for three™imes in 8 liters chloroform,

, ‘s W N
each time for WEI ?mﬂ Twrﬂm ntrated under reduced
pressure at temjfrature not over , giving the 23.010g. brown syrupy residue. The

¢

= Q/
W TN SN R T INE T
partition@vith each 400 mL hexane for three times. Durning the partition the precipitate

was form and was filtrated to give Fraction C (4.45g.). The hexane extract was
concentrated and evaporated under reduced pressure at temperature not over 60°C, thus
giving the 3.289g. brown semisolid residue, [Fraction B].

The scheme of extraction was shown below

Tlb325¢49
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Dried heartwood powder

macerated with petroleum ether (4x8L)

Petroleum ether filtrate

concentrated under

reduced pressure
w oil residued [A]

(9.955 g)

banol:water (3:7)

400mL)

AN
.f &’ _

Dark brown solution [D] Precipitrate [C]

discard) (G L) under 445 g)
7 Y]

lessure

v

Brown semisolid [

ﬂuﬂqwﬂnfﬁﬂﬂﬂs
: ‘Sﬁmﬁﬂ“ﬁ‘fmﬂﬁ*ﬁﬂﬂ’laﬂ

4.1 The Isolation of AA-4 and AA-5.2
Fraction A (9.955 g) was divided into portions (4.9g and 5.0g) and each

portion was separated on column chromatography.
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The column was eluted with different solvent and 100 mL of fraction was

collected. The eluent were used as below.

Hexane S500mL Fraction | - 5
Hexane : Chloroform " &-15
Hexane : Chloroform 16 - 35

Hexane : Chlorofon 36 - 55

Chloroform - P 6 - 65

Chloroform : E=lfic T - 70
Chloroform : Eelia . \ ' v -175
Ethylacetate \ N - 80
Ethanol was uigl J§" i ' B! the cluste was clear. Each
fraction was examined by WPC/ZZET ‘orm (7:3) and hexane: petroleum
ether : chloroform: ethylacetateZ0ks 4 2./ zloping solvent.
The fractio 9 h Mattern, were combined and
concentrated to gived ®bortion as shown in table 4
Table 4 The gl A .: Ilal- s
chtio“ . ions L Weight (g)
18NN INEIAY]
%E;: A2 : ﬂ.m
31-47 A-3 0.085
48-52 A-4 0.210
53-80 A-5 0.345
ethanol eluated A-6 0.075
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Fraction 48-52 (A-4), the yellow crystal was precipitated. It was recrystallized
with 95% ethanol and 58mg of white plate crystal (AA-4) was obtained, Which was
identified as P-sitosterol.

Fraction 53-80 (A-5) ed for further isolation by column

chromatography. The eluant : petroleum ether : chloroform :

ethylacetate (5:4:1:2) and & gir bands (appoximate 25 mL)

a—

were collected. Each fraseey wsing hexane : petroleum ether :

chloroform : ethylace(® ‘ #* i _ S The fraction which showed

the same pattern of cl®¥in- 4% 75 v INCNeiitated and assigned as shown
in table 5. | |

Fraction 1-10 (; ' as, Y . . W > ethanol and obtained white
plate crystal (14 mg), it welfid E: e ' combination of AA-4 gave 72
mg. The total yield of AA-4 yde J”'EF g0 dry weight of A. lakoocha Roxb.
powder. —

y:_

Tabls'S: - The combitie®poions fisim Suction. AS

i s -y
AT RTINS

Fraction 11-16 (A-5.2) was crystallized in 95% ethanol and obtained yellow

crystal (22 mg). This compound was identified to be cycloartocarpin (AA-5.2).
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4.2 Isolation of BB-2 and BB-3.3

Fraction B was separated by column chromatography with chromatographic

condition the same as portion A-5. The combined portion was shown in table 6.

Table 6 The combined po" o BCtioN7s

S

Fractions g, Pjrtic S | Weight (g)
1-6 0.092
7-15 (0.132
16-26 0416
Fraction 7-15 (T §F : W\ ethanol and vyellow crystal (94

mg) was obtained. This co gfou= = be AA-5.2. Because most of AA-

T
5.2 was obtained in portion B-‘J — . 2s renamed to BB-2.
Fraction “ed Meder isolation by column

chromatography. The=#lumn was elutea wit different |

V) (1) (A TRV
AW ﬂﬁﬁiﬁiﬁi&?ﬁﬁ yia e

Chloroform " 31-35

M vents and 100 mL of fraction

Chloroform : Ethylacetate (8:2) 1000mL " 36-45

Chloroform : Ethylacetate (1:1) 1500mL " 46-60
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Ethylacetate was used for washing column untill the eluate was clear. The
eluate collected based on the colour bands and was examined by TLC using hexane:
petroleum ether: chloroform : ethylacetate (4:1:3:2:) as developing solvent. The
fractions, giving the same chromatographic pattern, were combined and concentrated to

gave portions as shown in table 7.

Fraction 31-39 (B oSO rystal oL alayas identified to be BB-2 (51

mg). The combination of B 277 e, sicld of BB-2 was 11.8 x 103

Table 7 The combined

Fractions Weight (g)

B-3.1 0.089

B-3.2 0.051

B-3.3 0.137

B-3.3 -.yi. ,"l tian in benzene, giving

4.-3.3). The yield of BB-33 w4 2.47x10-3% based on dry

ot /110N 1243 110 M
PAIDIUUNINYAY

Fraction C was dissloved in 40 mL of ethanol. This solution was poured into

brown needle 37 mg (=

200 mL of water. The grey needle crystal was precipitated and collected them by
filtration. The crystal was crystallized in 95% ethanol. The pure crystal was yellow

needle that named CC-1 (2.477 g). The yield of CC-1 was 1.63x10-1% based on dry
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weight of heartwood of A. lakoocha Roxb. powder.

5. CHEMICAL REACTION (Acetylation)

Twenty five miligrams of Ag g gwas dissloved in 10 mL of benzene. Then

added 3mL of acetic anhydrids pot water for 45 minutes. After the

solution cooled down, parti r 3 times. The benzene par was
collected and benzene 4 gisure . The white residue was
given, crystallized it in ktal (AA-4Ac) was obtained.

6. PREPARATION J#F <

Approximately 2.5 8 W25 cut into small portions and

added cautiously to 100 mL of =0k

Aluminiuriga S £,

V. Y
About 5 g Ged I¥ =sitously to 100 mL of AR

ol

“”“’ﬁﬁ&f"mﬂﬂiwmﬂi

ted reagent gnu:le HCt (50 mL] was added to 1{}(] mL of distilled

qmmﬂmumwmaﬂ

7. CHARACTERIZATION OF ISOLATED COMPOUND

methanaol.

7.1 Characterization of AA-4

AA-4 was crystallized in ethanol as white plate compound. It was soluble in
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ethanol, chloroform, hexane.

EIMS ;  m/z (relative intensity) ; Figure 5
414 (21), 412 (3), 396 (18), 394 (4), 329 (30).
273 (9), 145 (43), 43 (100)

IR ; veml KBrdisc ; Figure 2

3600-3100, 2938, 2868, 0. 1068, 950, 802

I3C NMR; & ppm, 125 MH¥. oure 4

11.85, 11.97, 187 —23.07,
24.29, 25.38, 254 ' A\ N i 96.
36.14, 36.50, 2 " | AN
5123, 56.07. Sl A 4 f TR N 20.
140.76 b LM

mp : 136-137° C

7.2 Characterization %

AA-4Ac wi o at cmpaund It was soluble

in ethanol, chloroforrisdF Y l'

IR ; vem! KBQlisc; Figure o

’?fl‘iiéﬁ“fiﬁl L AuE)
mmmmmmqwmaa

BB-2 was crystallized in ethanol as yellow needle compound. It was soluble

in dimethylsulfoxide, partial soluble in chloroform, ethylacetate.

EIMS ;  m/z (relative intensity) ; Figure 22
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44 (14.90), 55 (2.97), 69 (3.53), 162 (7.05), 202
(3.58), 335 (100),378 (24.8), 379 (35.86). 391 (32.22)
419 (4.24), 434; M*+(49.27)

uv . A max nm. (log € ), in Methanol ; Figure 6

259(4.029), 292(4.122), 368) |

IR - v em-!, KBr disc
3401, 2939, 2861 10, 855

IH NMR; 8 ppm, Qg gan-d; and DMSO-dg;
Figure 9

1.1 (6H, dd
1.9 3H, d, I,
3.94 (3H, 5), &
622 (H.d, J=9
6.48 (H, s), 6.55 (
6.57 (H, dd, J= 8.5, 24250 = 16, 7 Hz),

2.63 H. de . £

el

f WX
I3C NMR ; & pp | and DMSO-dg. Figure 13

18.32, 22.35% 2557, 3275, 55.68, 69.27, %45,

-AuEIngnineans
L AT InAINga e

7.4 Characterization of B.B-3.3

B.B-3.3 was crystallized in benzene as brown needle. It was soluble in

methanol, DMSO , less soluble in chloroform.



EIMS ; m/z (relative intensity); higure 32

51 (6), 109 (8), 110 (2), 120 (4), 137 (100), 138 (85)
uv A max nm. (log € ) ; in Methanol ; Figure 24

231 (3.895), 279 (4.074), 314 (3.775)

IR - veml, KBr disc ; Figuogl)

3150-2400, 1632, 15

IH NMR; 8 ppm, 500 hammm— }:4

—

9.69 (H, s), 7S5
6.45 (H, dd, = ¢
6.28 (H, d, 1
I3CNMR ; & ppm,

mp ; 133-134° C

7.5 Characterizatis ==
CC-1 was ~ J mpound. It was soluble in
ethanol, methanol, ace e

¥

IR ; veml KBrgdisc :Figure 33

mﬁ‘ﬂﬁ ARURTNEART:o

IH NMR; & pbhn, 500 MHz, in acggone-de :Figure 34
Tﬁf\*ﬁ’&ﬂﬁmﬁd RIINBAY
44 (1H, d, J=2.4 Hz), 6.52 (2H, d, J= 2.1 Hz)
6.88 (1H, d, J=16.8 Hz), 7.33 (1H, d, J= 16.8 Hz)
7.39 (1H, d, J= 8.3 Hz), 8.22 (2H, s), 8.42 (1H, s),
8.60 (1H, s)

mp s 2039C
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