CHAPTER III

EXPERIMENTAL

The specimen of g khariacne s sp., was collected by SCUBA
diving (-10 m) from Sichg réa} Chonburi prgyince, Thailand in March, 1992.
The sponge voucher spg 0% viv ethanolic solution and

A AR
collected at Departni€nt gf BRaFfacos Faculty Of Pharmaceutical Sciences,
= ) . & .
Chulalongkorn Unives$ity, 1bseqegent \c 1::- ation of its taxonomy. The
remaining were frozen at #0 FCfinitileheghvere extracted.

2. General Techniques

Technique : One way, &s

Adsorbent : Silica gel'6

Plate size : 5 X 8 cm.

Larermickmﬂﬂwq 7] EWITW El’] ﬂ ‘j
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b.) n-hexane: ethyl acetate (9:1).
Distance : 6 cm.
Temperature : 25-30 ° C.

Detection : Ultraviolet light. The compounds which contain unsaturated bonds become
visible as quenching spots (254 nm).



2.2 Column chromatography
Column size : 2.5 x 15 ¢m, 5.0 X 15 cm.

Technique: Flash column chromatography using nitrogen gas pressure to control flow
rate of 2 ml/min.

Adsorbent : Silica gel G 0.040-0.063

Sample loading : The portié Jele: \ s dis: solved in small amount of organic
solvent and then, addge N .

Temperature : 25-30 ° C
Mobile Solvents:
a.) n-hexane: ethylfa
b.) chloroform: e 19
Collection of eluate :

Fractionation : Thosefiractions givi Niekposure to short wavelength

ultraviolet light (254 nm) were'e: . ui-n"ju chromatography. The same
pattern quenching poss of each fmﬂs'gn were combined and evaporated under

@Y TNUNINYINTG

23 Senl-preparative High-performance Liquid Chromatggraphy (HPLC)
A NAASASALUTAAN N E
Column : Stainless steel column Bondaclone 10 C18 (7.8 300 mm).
Guard column : C-18 perisorb C (1.2 x 4.5 mm).
Flow rate : 2.5 ml/minute.

Mobile phase : Acetonitrile : water 75:25.
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Sample preparation: Dissolve 10 mg of sample in 1 ml of methanol and filter through
Tn}repak@ ODS before injection.

Injection volume : 200 pl.

Detector : Ultraviolet photometer (Waters 484) set at 235 nm.

Temperature : 20-25 ° C.
Recorder : Waters 746.
2.4 Analytical HighepetfGrmance Liquid Chreimatography (HPLC)

Controller : Waters 600

Flow rate : 1 ml/min.

L

Mobile phase : Acetonitrile? WEEHE304

Sample Preparation: I pLiof methanol (¢ = 0.5 mg/ml),

except H-1 diluie@o have a ] TJ 25 mg/ml. Filter through
Toyopak® ODS b Tore injec 1

Injection volume : 6, 4, 40yl (H-1, H-2, @3, respectively
e oA SN
Tﬂmﬂ"ﬁ"’rﬁﬁﬂ‘im URIINYIAY

Recardcr Waters 746.

2.5 Spectroscopy
2.5.1 Ultraviolet (UV) absorption spectra. The ultraviolet absorption
spectra were obtained on a Perkin Elmer Lambda 15 UV/VIS Spectrophotometry in
chloroform (Division of Drug Analysis, Department of Medical Sciences).
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2.5.2 Infrared (IR) absorption spectra. The infrared absorption spectra
were obtainéd on a Shimadzu IR-440 infrared spectrometer. The materials were
dissolved in chloroform and examined in Potassium Bromide cell, then subtract the
spectrum of solvent (The Scientific and Technological Research Equipment Center,
Chulalongkorn University).

2.5.3 Nuclear magneti
resonance spectra were obtained On'@\MEQLANM-GSX series (500 MHz for lH-NMR
and 125 MHz for 13C-NMR) (F
Tokyo and the Scie
Chulalongkorn Univers
and 50 MHz for !
Chulalongkorn Univeg

esonance (NMR) spectra. The nuclear magnetic

” Maceutical Sciences, University of
alwResearch Equipment Center,
peetrometer (200 MHz for lH-NMR

istry. Faculty of Sciences,

2.54 a JEOL FX 3000 double
dat 70 ev with inlet temperature

150 - 240 °C (The Sci y i - ‘_ " pical Research Equipment Center,

2.6 Solvents
2.6.1 ~For:Column Chibn - :," in-layer Chromatography
(TLC), all organic § ————————1‘
2.6.2 Fark § Ghromatography (HPLC), use

analytical grade solven a.nd triple distilled water. ~ *

e UL Al
e ARSI T

helpfuﬂ carried out by Professor Tatsuo Higa and Dr. Jun-ichi Tanaka of Department
of Marine Sciences, University of the Ryukyus, Japan. The method of assay was
briefly described as below (Mossman, 1983).
2.7.1.1 Target cells

The cell lines in this assay were P-388 ( A methyl-
cholanthrene-induced lymphoid neoplasm in a DBA/2 mouse. A non-anchorage
dependent cell line), A-549 (Human non-small cell lung carcinoma) and HT-29
(Human colon adenocarcinoma, moderately well differentiated).

58



2.7.1.2 Method of Bioassay
For P-388 cell lines, cells were incubated in the presence
of test sample for 48 hours. Cell growth was determined by counting cells using an
electronic counting device. The result was obtained by determining the EDsg of a test
sample.

In human tumor assay, cells were plated overnight in 96
well microliter plates. Serial dilutions test sample were added and cells were
incubated for 4-6 days. Cells @ \‘ by a colorimetric assay using 3-
(4,5-dimethylthiazol-2- yl} m.. plienyl tetrds gbromide (MTT), a formazan dye
which was cleaved by activeé midechondria & produce a blue color. Optical density

which was directly proportien® I _measured by spectrophotometer
(Mossman, 1983). \

272 Bringfhiift \\‘\

proposed as a simple bidissay s natural |
could detect a braod spectyt

Artemia salina Leach), was
X ch. It was selected because it
iWities and it was simply to guide
ould be employed in laboratory at
as below(Meyer et al., 1982).

phytochemical screening andifragis -
low cost and rapid. The method

mn ; .1‘%}-.‘... Products, U.S.A.) were
hatched in a shallow reeidngular dish filled artificialsea water which was prepared
with a commercial salt miXtuze (Instant Oceans, Aquarium Systems Inc.) and deionized

v -3 1) R B W BN b S 470 e fimed inthe i o

make two unequill compartments. The egg (ca.50 mg) were sprinkled into the layer

RN RS i 1 11 N

having been separated by the divider from their shells.

o B = % PN W We E 6 ¥ W SV T o —
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2.7.2.2 Sample Preaparation
Samples were prepared by dissolving 2 mg of sample in 2
ml of methanol (solution A). Solution B was prepared by diluting 0.05 ml of solution A
to 0.5 ml with methanol. Appropriate amounts of solution (500 ul A, 50 pl A, and
100 pl B for 100,10,1 pg/ml, respectively) were transfered to glass vials ( 2 x 5.5 cm).
The vials were allowed to dry in air overnight and, then added with 5 ml of artificial sea
water which was prepared with a commercial salt mixture (Instant Oceans, Aquarium

2.7
: tred to each sample vial using a
disposable pipette. = giduph w.,;- opically in the stem of the
pipette against a lighted hécC ast suspension (3 mg in 5 ml
artificial sea water) .vials were maintained under
illumination. Survivorsgve€ and the percent deaths at each
dose and control were deig antrol deaths occurred, the data
12

were corrected using AbBou'§ fornilals -control)/control] x 100.
4 !:f '!Ll-'.l:' -

e

2.’?.2.4 l‘,»l",'ﬁ Dé Wﬂ

nge intervals were determined
wcothod described by Finney
Programme. In case§ whe r this technique, the dose-
response data were transfc-rmed into a straight line by means of a logit transformation;

the LDsg was ﬁnﬁ mwwwwfmmnn analysis.

M:cmbmlogmalﬁssay

HRSTAAAN s
S:mtam;at of Department ty of Pharmaceutical Sciences,

Chulalongkorn University. The details of assay were described as below.

from the 24 hours \Cpunts

2.7.3.1 Test Microorganisms
The microorganisms using in this test were
- Staphylococcus aureus ATCC 6538 P
- Bacillus subtilis ATCC 6633
- Escherichia coli ATCC 25922
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- Pseudomonas aeruginosa ATCC 29336
- Candida albicans.

2.7.3.2 Media
The media required for the preparations of inocula and for
the tests were descibed as below.

A. Nurient agar (NA) o §

Suspended
Heated with frequent

ingredient. Sterilized by

iter and mixed throughoutly.
e to completely dissolve the

This medium was

. which were used in subculturing
the bacteria at 37 " C for 24 O

B. Tryptica SO AGAR (IS ¥
The medium W ; BE Ty e80y Agar supplied by Becton-Dickenson
Microbiology System.

musmaeﬂm AL i)

cD:geswaasgm 150

amm?m NMW'J?J&IWQEH

15.0
FinalpH 7.3*0.2

Suspended 40 g of powder in 1 liter of purified water and mixed throughoutly.
Heated with frequent agitation and boiled for 1 minute to completely dissolve the
powder. Sterilized by autoclaving at 121° C for 15 minutes.

This medium was used for culturing the bacteria in the period of assay.
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C. Sabouraud Dextrose Agar (SDA)
The medium was BBL® Sabouraud Dextrose Agar supplied by Becton-
Dickenson Microbiclogy System.

Formula per liter of Purified Water
Pancreatic Digest of Casein 5.0 g
Peptic Digest of Animal Tissue 5.0 g
Dextrose g
Agar g

Suspended all
Heated with frequent™dg)
powder. Sterilized by

ater and mixed throughoutly.
e to completely dissolve the

This mediumgWasisgd fo 67 DA or subculturing the fungus at
37 ° C for 24 hours befou ugf ahd fof cdfuring thé funigus in period of assay.

ation B was prepared by diluting 0.1 ml
Ul of solution A and 20 pl of
Affiin discs for antibiotic assay

or extract in 1 ml of rmt]mnol
of solution A 1o 107 :
solution B for 100 @@ 10}

(Whatman® AA) in :gs petri: ). Th discs were dried in air. Two
replicates were prep Eo; each dose tﬂvﬂlﬂ;
Al LB PRI W11

A, Inyulum

IR RS P4 ok a7 0 by 3 4

0.9 % w/v solution of saline (NSS) in test tubes. Adjusted the turbidity by compared
with Mac Faulan suspension No. 1 (equivalent to 300,000,000 cell/ml).



63

B. Microbial assay procedure
The Microbiological agar diffusion method was
used. First prepared the media by warming the agar until they melt , and allowed to
cool at temperature about 50 ° C. Poured the media to the plate with aseptic technique,
then allowed to cool at room temperature until they were solidify. Swabed the broth
and streaked in three dimensions on the agar surface with aseptic technique. The discs
were piaccd on the surface Df the inoculated medium with aseptic technique. The

3.1 Extracton
The small piec
(24 liters). It was all

k&) was macerated with methanol
0d and filtered. The marc was
macerated with three (20 liters) and filtered. The
combined methanol filt lesnmarcd nder teduced pressure to give the least
volume of the residue” (300 nil), Tl ¢  Was partitioned with dichloromethane
(2 x 300 ml).

The dmhlnmmcmane msated and concentrated under reduced
pressure to yield 50 g py mass of th peyiane extract (0.4 %w/w). The
extract was ;, amount of methanol F;a,n urther added with distilled
water to give the 90% ml) This solution was then

partitioned with n-hanc (3 x Sﬂﬂ ml) The two l yers were separated by using

separating fun ield syrupy mass of the

e oW 5 8 PV DOBHED Vs 60516
RRmTER A

extracti duced pressure

to yield 7 g of syrupy mass (0.05 % w/w).

3.2 Isolation
Since the crude 90 % methanol extract has shown the best activity in the brine
shrimp lethality assay, it was selected to be investigated for its bioactive constituents.
The crude 90 % methanol extract was first purified by silica gel flash column
chromatography using chloroform and ethyl acetate (2:1) as an eluent and finally with
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methanol until no quenching spots could be detected by TLC. Fractions of 25 ml were
collected and examined by TLC. Those fractions of similar pattern were combined and
evaporated under reduced pressure to give the following fractions:

(1) fractions 1-2 afforded pool A (145 mg)

(2) fractions 3-10 afforded pool B (1.2 g)

(5) fractions

Pools A, B, C,
3, 3, 4, 30 pg/ml, res
chromatography using
finally with methanol.
Fractions containing fio B0
reduced pressure as the follo@ingss =~

np le.rhaht}r activity (LDsg = 5,
led by silica gel flash column
etate (2:1) as an eluent and
Alected and examined by TLC.
' ¢ gombined and evaporated under

(1) fractions 1-6 affordes

@) fractiogay<i0 afforded pool.
Z

(3) fractions

(4) fractions 1842 3-afforded pool B4 (82 mg

o BULAER N3
B, VAL 7 3 (133

degraded by oxidation. Pool B-3 showed good activity for brine shrimp lethality
activity, thus it was selected to be further purified. However, the isolation of pool B-3
was not successful although the semi-preparative HPLC technique was used. Due to
the maximum yield of pool B-2, it was interesting to be further investigated after the
failure in isolating pool B-3. The infrared spectrum of a pool B-2 showed the
carboxylic acid functional group at v .. 3,425 cm! and 1,709 cm-"! (Figure 7).

Consequently, the esterification of pool B-2 by using diazomethane was more easily
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isolated. The methyl ester of pool B-2 (300 mg) was further purified by silica gel flash
column chromatography using n-hexane and ethyl acetate (9:1) as eluent. Fractions of
25 ml were collected and examined by TLC. Fractions of similar quenching spots were
combined and evaporated under reduced pressure to give the following fractions:

(1) fractions 1-7 afforded pool B-21 (176 mg)
(2) fractions 8-12 afforded pool B-22 (96 mg)

Pool B-22 wag il ‘*n parative HPLC. The chromato-
/ W™

graphic procedure was g \\ \ €ss steel column (7.8 x 300 mm)

packed with 10 pm oCtadéCy chep »\}‘\a ided to porous silica (Bondaclone

10C18), (b) Mobile pifise #2 .: . \ a flow rate of 2.5 ml/min and

(c) an ultraviolet photog ?t A 5 1‘ ction volume was indicated in
general techniques. Fraciio : Mg a gram pattern were combined and
evaporated under reducedl p@€ssuzg ’ m‘ s by g a few volume of toluene. The
isolated chemical substancef «‘T‘?" 41 e follows (Figure 8):

(1) the retefitior a1 e pound H-1 (9.7 mg)
(3 vli" | 7 ipound H-2 (6.8 mg)

(3) the retennurknme at 24 minu f{ll‘dﬂd compuund H-3(7.5 mg)

e LUELA, mmummc ey

carried out using acetonitrile /watgr 80/20 as mgbile phase at aflpw rate of 1 ml/min
o AL N R R L0 = S
235 nm. ¢ pound wn 1n Fi

4. Esterification of P
The IR spectrum of pool B-2 showed the carboxylic acid functional group at
Vmax = 3,425 and 1,709 cm-! (Figure 7). Pool B-2 should contain a mixture of

unstable acids which were difficult to be obtained in pure form. Thus, methylation by
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diazomethane of pool B-2 was prepared. The preparations of diazomethane and
esterification were described as the followings:

4.1 Preparation of Nitrosomethylurea
In a 1-liter erlenmeyer flask, gently heated a mixture of acetamide (15 g) in
bromine (22 g) on a steam bath to dissolve acetamide completely. Then, dropwised,

(by separatory funnel) with stirring by a glass rod, a solution of sodium hydroxide (10

in an ice bath for 1 hour.

i ashed the precipitate with 2 x 10
ml of cold water. Crude ace

der (14.5 g). Then, dissolved
ehloric acid (10 ml) in 125-ml
s, rod on a steam bath for 10
\ Xture was cooled in an ice bath

below 5 ° C. Slowly adffeds a { =N ’\ \. \ on of sodium nitrite into the
mixture, and swirled j e JK m“ ‘\: 5. Filtered and washed the
nitrosomethylurea with Coldhwater (23502 i \ a vacuum desiccator for 1 hour.
Stored the product in a bfow, bn de-3r f’ ' --*--‘\1|L Ctude nitrosomethylurea is white

powder (6.2 g).

4.2 Preparation oBDi | :
Placed 50 ‘!‘-' hydroun: "‘- ‘erlenmeyer flask with a very

clean teflon stirring iﬁ de eous solution of potassium
hydroxide. Cooled 10 C in an ice water bath. With a very slow stirring, added
5.15 g of N-ni ﬂ m iod of 1 hour. Allowed
to stir slowly ﬁﬁ ﬁﬁﬁﬁ ﬂﬂlﬁﬁm 125-ml erlenmeyer
flask over a la}r of potassium hydroxide pelle Corked and red in freezer for

TRWTRNN I N'W]'mmﬁ?;l

43 Estanf‘cannn with Diazomethane
Dissolved residue B-2 (320 mg green mixture) in anhydrous diethylether
(1 ml) and cooled to 0° C on an ice bath . Added the ethereal solution of diazomethane
in 1-ml portions, (allowed nitrogen evolution to cease between additions), until the
esterification was completed (checked by TLC; the solvent system was hexane: ethyl
acetate 9:1). After addition was complete (20 minutes), the solution was allowed to stir
for an additional 5 minutes at 0° C. Any precipitated solids were filtered off. The
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solution was warmed slowly to room temperature and the ether was removed by using
nitrogen gas. The methy ester of a pool B-2 was dried in a vaccuum desiccator. Itisa
mixture of yellow oil and solid (300 mg).

5. Biological Activity
5.1 Cytotoxicity

The dichloromethane extract and th ebutanol extract from Pe:rasz‘a sp.were

inoma) and HT-29 (Human colon

lesliolexiract was negative in the cytotoxic

activity test.
5.2 Brine Shrimp Le
The dichloromi€tt . ¢ ent activity for brine shrimp
lethality biuassslythan F'b :: '*_‘_-_ AL o rigrions were assayed for this test

to investigate the active go 0 the brine shrimp activity of

each fraction was show

ﬂ'lJEl’JVIEWIﬁWEI’]ﬂ‘i
ammﬂimumawmaﬂ
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Table 5 Brine shrimp lethality bioassay-directed isolation

First step Fraction and activity | Second step Fraction and activity
(prg/mi) (prg/mi)
Original Dichloro-
methane extract LDgy=2.4

n-Butanol extract

n-Hexane extract

90% Methanol

extract

CHCl3/EtOAc B-1. LDgp=4.5

(21) B-2. I..Dsﬂ =13.9
B-3. LDgy = 2.7
B-4. wsﬂ =13
Ve X
Pool B-2 was'e d-fdrther purified by silica gel

He active fraclibns. Pool B-22 was purified
again by means of reversgd-phase HPLG, , This procedure led us to isolate three

compounds, l-ﬁ ?(L ﬁ i shrimp lethality assay
ﬁg:{ms own in Table ﬂ egrﬂl‘?

of the isolated cgmpou b
¢ o

e AR SHIRUBILNYIN

/|

column chromatograph¥ to investigatc

Compound Brine Shrimp Lethality Bioassay Activity
(LD50, pg/ml))
H-1 0.8
H-2 0.5
H-3 2.8
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5.3. Antimicrobial activity
The butanol extract showed the antimicrobial activity against Bacillus subtilis :
diameter inhibition zone 4 mm at the concentration 100 pg/disc. In the other hand, the
dichloromethane extract did not show the antimicrobial activity against any test
organisms in this assay.

6.1 Characterizaﬁ

H-1 was a mitugefOf f46 dorp A and H-1B) obtained as
The compound was
was kept under nitrogen

colorless oil. It wa
unstable, particularly
atmosphere.

Molecular weig

UV spectrum . chlnmfunn gure 11):

AT Ww B 54719

EI Mass

] WLMQE@HM”'J?ML’J Al

(0.37), 314 (0.18), 303 (0.35), 301 (0.34), 281 (100), 249 (0.70), 221 (13.96), 207
(32.41), 193 (31.29), 191 (25.23), 179 (71.12), 165 (68.42), 153 (23.22), 128
(23.98), 115 (45.28),
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6.1.1 Characterization of H-1A

500 MHz 'H-NMR spectrum in CDCl; : 8 (ppm) ( multiplicity,
J Hz) (Figure 13)
1.53(m), 1.85(quintet , 7.2

2.45(t, 7.2), 3.68(s), 5.56(dq
6.64(d, 14.1) ‘

2.14(qd, 7, 1.5), 2.26(brt, 7), 2.34(brt , 7.2),
\46.17(dt , 15.9, 7), 6.30(dd, 14.1, 2.2),

: 8 (ppm) (Figure 24)

18.67, 18.98795 507, WgENe2.71, 51.62, 6546, 66.11
76.15, 77.47, 84.64, 908 1768 10 25, 173.37

EDCl; : & (ppm) (multiplicity,

J Hz) (Figure 25)

1.53(m), 1.88(quin ﬁg 2.36(qd, 7, 1.2), 2.42 (1d, 7, 0.9),
2.46 (t, 7), 3.70 (3) 8, . 0.8, 7), 6.18(dt, 14.0, 2),
h—
6.58(d, 14.0) v’* > A d

|
|
¥

125 MHz 13C NMR spectrum in CD

: & (ppm) (Figure 36 )

19.07 ﬂgu ﬂa’ﬂs?ﬂﬂﬂ%‘wgﬂﬂﬁ 51.60, 66.00, 72.27,

77.32, 78.16, §8.42, 92.78, 1[]85%, 117.07, 11'}' 98, 147.18, 1‘}'3 33

ABALAIMNNINGAY

H-2 was obtained as colorless oil. It was soluble in chloroform and methanol.
The compound was unstable, particularly when exposed to air. Thus, it was kept
under nitrogen atmosphere to prevent oxidation.

Molecular weight:

362, 364 (EIMS)
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IR spectrum: (Figure 37)

o (em™) 1 1,732,2,355, 2,934

UV spectrum in chloroform : (Figure 38)

?“'max (Emax
EI Mass spectrum
m/e (%, = ; 1.3), 362(4.25), 333(3.59), 332
(3.82), 283 (19.47), 251 (3827237 (@ . 3), 197 (37.82), 195 (35.24),
181 (70.6), 167 (10070) 453 ) 141 88), 129 (56.69), 115 (47.43),

91 (93.34), 77 (67.61

500 MHz ! \55 (pm) ( multiplicity, J Hz)
(Figure 40) :
138 (4H, m), 1 4 (2H, quintet, 7), 2.24 (2H,

brt, 7), 2.25 (2H, td, 7, 2), 244 (2H, t, 7), 3.67 (3H, s), 6.16

(1H, dt, 14, 2), 6.56 (1H, d, 243
'f-f*'_' ) ,,f';: e 44)

p

18.65, 19.10, H .34, 23.49, 28.07, 28.15, 28725(2 signals), 32.69, 51.60,

65.20, 66.14, '?ﬁjgﬁ%zﬁzﬂ %ﬂﬁ‘a ]‘Igh%s 38
ammnmumwmaa
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