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CHAPTER 1

INTRODUCTION

Cassiz siamea Lamk. is in the gerus Cagsisa, Family
Caesslpiniacese and found growing throughout the tropical countries.In
Thailand, it has various locazl names depending the growing areas such
a= in the central part it is called "Ehi-lek-loung” ,"Khi-lek-ban” or
"Ehi-lek” in the south it is called "Ya-hz".

' This plant is = low tree with &-9 meters in height. Its
leave has @ pinnate type with 4-12 pairs of leaflets and 3-4 ém.
The 1leaflets is cblong shape and 3-4 cn. long. The apex is often
rovnded or emerginate. The flowers are yellow and have long spike.
Its pod has in flat shape and longitudinally waved ( Figure 1;
Larsen. 1877. and Pongboonrod. 1881, ).

Generally, the vyoung leaves and flowsrs of Cassiz siamea
have been widely wused as vegetsble in Thai cocking. Mcreover, its
parts have =also been used as ingredients of drugs in traditional
medicine. The root and bark hsve been widely used as snthelmintic and
sntipyretic drugs. While the young leaves and flowers have been usad
for treatment of insomia ( Kittikajorn. 1883, Pongboorod. 1950, and
trunlakshena. 1949, 5. The depressive effect on the central nervous
system, particular cerebrum =nd spinal cord have been reported in
znimal sfter treatment with crude ethancl extracted of the leaves
¢ Arunlakshana. 183 ) The respiration was apparently unaffected by
thig substance in rat even after treatnent with very large dese.
The crude ethanol extrzet slightly increased stomach smooth muscle and
heart muscle contraction in the isclated crgan study. Likewise, the
crude ethanel extract slightly increased arterial blood

rressure efter intravenoas injection ( Arunlakshana. 1949, ).
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Chromone is the major chemical ingredient isclated from the
Jesves of Cassias siamea and its chemical structure has been
evalusted by Arore ( Figure 2 ; Arora. 1871. ). It was found later
that this chromone reacts with  acid ( Figure 2 ; Wagner. 1978. 5
and  transforms to 38, 4-dihydro-3a, 8-dihydroxy-2, S5-dimethyl-1,
4-dioxaphenalene which is called barskol ¢ Hassanzli. 1963. ). The
processes of isclation of the barakol was later improved by acid

extraction ( Chaichentypyth. 1879. ) which gave better vield ( 0.1 % ).

5-acetonyl-7-hydroxy- Barakol

2-methylchronone

Tigure 2 Acid treztment of 5-acetonyl-7-hydroxyl-Z2-methylehromone

into barakol.{ Arcra. 1871. )

Barakol ( C1#i1/04 > 1= =2 psle lemon-vellow needle crystal
znd has melting point al 1850!3. This substance is readily soluble in
rethanol, ethancl =and scetone moderately soluble in chloroform and

2ichlcromethane =né readily soluble in benzene, carbontetrachloride,

=thwl acetzte &nd wster ( Hasssneli. 1863, ). The barekol is usaally



extremly unstsble in normel condition by lossing water nolecitle and
become the dark green amorphous compound anhydrobarakel. However, this
cubstance can be easily reconversed to barakel by dissclving in
sguecus methanol ¢ Byeroft. 1870. ). However, it stability can be
improved by addition of concentrated hydrochleric or hydrobromic
acid to =a methanclic solution of barakol, giving =anhydronium salt.
Chemical structures of barskol, anhydrobarskol and anhydronium salt

have been evaluated by spectroscopic studies ( Figure 3 ; Bycroft.

1970, ).
OH X"
o
H3C© N CH; By - © X\CH3 Hj | Xy X3
0 . 0
_529 acid
———
+H20 _ base
Rarakol Anhydrobarakel Antydronium salt

Figure 3 Conversion reaction among barakol, anhydrobarakol and

anhvdronium salt.

Pharmacological properties of the salt form of barakol such as
znhydrobarakel hyvdrochloride have been later eveluated and found thsat
+he barakol can decresse iocomotor activity in mice { Jantarayots,
1982, 4. Then, it was suggested as central nervous system depressant
due to the inability to sappress central nervous system stimolation

<rugs such as picrotoxin, bieullin, and stricnine. The toxic effect of



barakel is minimin since the IDgg (1 324.09 mg/kg y ( Jantarayota.
1889. ). And apart from sedative effect, this compound showed very
low antimicrobiszl activity { Gritsamapan. 1989. ). Several literatures
related with barskcl suggdested that barakol may be a potentially good
candidate for natural sedative, analgesic drug. The advantages of the
barakol is less toxic and cheap due to the availibility of large
sﬁpply. However, the employment of this substance as the drug reguires
more detajled studies and clinical trials to ensure its properties
pass all basic regulations. One of important informations concerning
which receptors in the central nervous sistem reascts with the barakol
and induces the sedstive effect is primerily needsd. This solution can
be easily by the receptor antoradicgrzphic technique which needs the
radictracer as s marker. Thes, it .. important to prepare the

radictracer for this study by substituting redicisctope 34 or

19
i

o

1 ) into the barzkeol molecule.

The radionuclide 1291  or 1811 s widely used for the
rrepsration of tracer for sensitive receptor antoradiographic
technique and other procedure for detection, localization and
cuantitation of substances in biclogical samples. In the preparation
«f tracer, in the case of preparation protein labelled compound for
radioirmunoassay technigque, radiciodine can be introduced into
crotein either directly using, for example the soluble oxidizing agent
~hloramine T , indirectly by conjugsting to & ready-labelled
compound  such  as 1257- Bolton and Hunter resgent. The biclogical
oroperties of the prepared tracer must be investigeted whether it
=111l retain the properties of unlabelled materisl ( Bolton. 198%. ).

The chloramine T method 3is the most widely used for the
ragdicicdination of smsll mass of protein and other substances to high

specific radioactivities for use as . tracer in receptor



sutoradiographic technique and other procedures. The chloramine T
reaction is technically simple and rapid to perform and is thus the
method of choice in the first instance when setting out to iodinate
s protien for the first time ( Sherman, Harwig and Hayne. 1874. ).
Chloramine T is the sodium salt of the N-monochloro derivative of
p-toluene sulphonamide. The structure of chloramine T is most
commonly depepicted as I and occasionally as II ( Figure 4 ;
Maleolm and Jolmson. 1878. ). Chloramine T is stable in agueous
solution, it is strong electrolytes and is strong oxidants in both
soidie and alkaline medis. In agueous seolution it thonght  slowly

breske dowm to toluene sulphonamide and hypochlorus acid is form

( Fipgure 5 ; Rrisana, Verma and Gupta. 1882, ).

chioramine T -————————-m—————= > HOC1 4 toluenesulphonzmide

Figure 4 Chemicsl structure of chloramine T



A& hypochlorus acid is consequently & mide oxidizing agent.
In the presence of chloramine T under midly =alkaline condition
( pH 7.5 ) Ral is oxidized forming cationic iodine, It. And at
this the ortho position in the aromatic ring of tyrosine of
peptides and protein is activated for electrophilic attack, owing
to the electron—donating effect of the neighboring hydroxyl
group. ( Due. 1884. ) The monoiodo and diiodo derivative of tyrosine
has & lower pE, sbout 8.5 and is thus more highly ionized at
the pH of the iodination resction, although it is less reactive
=fter mono- and di- substitution. The iodine atoms can suobstitute
=t the ortho positions te the hydroxyl group in the phenolic

ring of tyrosine. ( ¥igure 5 ; Seon. 1970. )

OH
chloramine T
Nal, pH 7.5 @ @
CH2CHCOOH CHchCOOH CHZCHCOOH
i
' NHZ NHZ NH2
Tyrosine Mono— Di-

iodotyro=sine iodotyrosine

Tigure 5 Iodination reaction of tyrosine by chloramine T method.



Fung( 19863, prepared the IBZM ; a potentail CNS D-2 dopamine

recepor by chloramine T wethod &t pH Z. ( Figure 7 )

HQ HO

o3 o
N : S
CONHCH3 - \
chloramine T, Kal CONHC\HQ ’\
HO "X\ OCH3 > HO OCHy
Z PH 2 I
BZM IBZM

Figure 8. Iodination reaction of benzamide by chloramine T method.

The =aim of this study is to investigate lodination reaction of
the salt form of barakol such as anhydrobarakol hydrochloride asing
chloramine T method. Whether, there is possibility to introduce
iodine atom into the ring structure of anhydrobarakol hydrochloride.
If pos=zible, whether the reaction product still retzin sedative
property. Infcrmation obtzined from this study is primarily reguired
for the preparetion radiocicdinated compound from the anhydrobarakol
hydrochloride and this will be used as radiotracer in the receptor

sutecradicgraphic technique.



CHAPTER II

EXPERTNERTAL

Generzl Procedures

Melting points were determined on =a Buchi melting point

apparatus.

Infrsred spectra were registered in KBr pallets with Jasco
IR-700 spectrophotometer.

lltrsviolet spectra were determined in ethanol on a Shimadzu
UV-180 spectrephotometer.

Iy-NMR spectra were recorded on a Cryvomagnetic For
Spectroscopy BZH 200/52 (200 MHy ) spectrometer, using tetrsa-
rethyvlsilane ( THS ) as the internal standard.

Fass spectra were measured with JEOL JMS-DX 300 mass
spectrometer.

Thin lsver chromatography wes performed on 250 x 750 x 0.25
rm lavers of silice gel GBO F254 ( E.Merck ),sctivated at 106°C for an
h-ur, and proiectively stored in a desicator.

Column chromatography was carried out on silica gel( E.Merck,
75-230 mesh ). All solvents were distilled before chromatography.

femoval of =solvents was effected using & Buchi rotary
evaporator connected to a wazter pump.

This part of study consists  of three parts nam=ly,
preparation of  barakel, iodination resction of enhydrobarakol

Fvdrochloride and verification of snimal locomotion activity.



1. Preparation of barakol.
1.1 Plant Haterials.

Fresh voung leaves of Khi-lek (Cassia siamea Lamk.) were
obtained from Nakhonchaisri central market in Nakhonprathaom
province, Thailand in December 1991. The plant materials were
identified by compsrisor with the herbarium specimens in the Botany
section, Technical Division, Department of Agriculture, Ministry of
Agriculture =nd Cooperstives, Thalland.

1.2 Splvents_and chemicals.

Sulphuric acid,concentrate.

Acetic acid,glacial.

1

Ammoniue hydroxide,strong sclution.

Sodium hydrogen carbonate.

Ethznol

Methancl

Chloroferm

1.3 Brocedure

Two kilogrames of fresh vyoung leaves of Cassia siamea
Lamk. were blended into small pieces and mixed with 0.5 % HyS04.
( 8 litre ) The mixture was then heated until boiling and left for
30 minutes, prior to filtration. The filtrate was alkalinized
with sodium  hydrogen carbonate and extracted by chloroform
( 15 litre ). The chloroform extract was concentrated by evaporated
under reduced pressure to 500 ml, and mived with the equal
volume of distilled water. The mixture was shsken strongly by hand
to allow gprecipitaetion of the yellow lemon needle crystals then
left the solution in cooling bath for an hour for complete
precipitetion. The vield was  spproxinstely € g. The crystal was

identical in Rf wvalue on TLC when using silica gel coated TLC plate,

10



the mixture of chloroform and methanel ( 9:1 ) and a mixture of
chleroform and acetone ( 6§:4 ) were employed as the solvent system.The
crystals were purified by several recrystallization in 3% acetic
scid and neutralized with strong smmonium hydroxide solution. The
final vyield of presumed bsarakel was approximately 6 g which
was designated s8s substance B ( Figure 8 ).

The substance B was dissolved in minimum amount of methanol
and the concentrated hydrochloric scid was later added. The presumed

anhydrobaraskol hydrochloride was slowly crystalized in yellow needle

form. The ecrystal wes recrystallized several times by agueous ethanol.

This product was designated as substance B.HCI.

The chemical structure of substance B and substance B.HC1
were identified by pattern of spectroscopy spectra and compared with
those of previcus works.( Byeroft. 1870, )

2 Todi . et * enhvdrot kol hydrochlorid

The substance B.HCl was reacted withr sodium  icdide
using chloramine T as the oxidizing agent.

2.1 Solvents and chemicals.

- Chloramine T

- Sodiunm iodide

- Hydrochloric acid solution st pH 2

- Sodium acetate -acetic acid solution at pH 3, 4, o
and 5.83

- Phosphate buffer solution at pH 7.5

- Ammoniur hydroxi@e ,strong solution

~ Chloroform

~ Ethvl acetate

- Ethanol

- Methancl

11



2.2 Procedure

Twenty millilites of chloramine T solution ( mg/ml )} wes
added to a mixture containing 25 ml of anhydrobarakol hydrochloride
solution (2 mg/ml), 10 ml of sodium iodide solution (mg/ml) and 100 ml
of HC1 solution ( pH 2 ). The mixture was shaken at room temperature
{ 25~ 27 °c Y until the brown color of iodine was disappeared. Then,
the brown precipitation was graduélly precipitated within 1 to 2
minutes, the reaction was left for 30 minutes for complete
precipitation. The product from the reactioﬁ was identiczl in Rf
values on TLC when using silica gel costed TIC plate, a mixture of
chloroform and methancl (¢ 9:1 ), & mixture of chloroform and ethyl
zcetate ( 6:4 ) and a mixture of chloroform and acetone ( 5:5 ) wers
emploved as the solvent system. The precipitation was later filtered
by filter péper NO.1 and dissolved in chloroform  pricr to the

seperation by column chromatography using silica gel as  the

£
2]
o

rbert. A mixture of chloroform and ethyl acetate { B:4 ) wes
erployed as the solvent system. Fraction containing product were
ccilected and evaporzted under reduced pressure until the yellow-
browun erystalline was precipitated ; it was designated ss substance
£1. The s=supernatant was neutralized with ammonium hydroxide sclution
znd lster extracted by chloroform which subseguently was
concentrated by evaporatea under redoced pressure until dried.
The rproduct from the reasction was identical in Rf values on TIC
when using silica gel coated TIC plste, a mixture of chloroform and
r=thariol ( 9:1 ), a mixture of chloroform and ethyl ascetste ( 6:4 )
=nd & mixture of chloroform =and acetone ( 5:5 ) were employed as the
szlvent system. The product was dissoved in chloroform prior to
c=pereted by column chromatographic technique. Fraction containing the

product were collected and evasporsted under reduced pressure until

12



the vyellow crystalline was precipitated ; it was designated as
substance  AZ. The A1 and AZ were further purified by
recrystallization with sbsolute ethanol.

Iodination reaction was also performed szt pH 3,
4, 5, 5.89 and 7.5. Processes of seperation and purification of
the products were the ssme as those in 2.2.

3. Verif . ¢ ipal ] . iy ¢

hvdrobarakol hvdrochlorid | el AL

3.1 Animals : Male swiss mices at -4~8 weeks of age and
weight ranging between 30-40 gms were used in experiments. Each
experiment emplioyed & mices.

3.2 Instrument and chemical : Syring ( 1 ml ) with
injection needle(283) snd normal saline solution.

3.3 Apparatus : Animal Locomotor Activity Monitoring System,
consist of test chamber surrounded by sensors. The test chamber is
square in shape (each side = 40 em. ) and 20 cm in hight. The sensors
consists of two single row of eight photoslectric cells and these
cells will receive the light signals from the infrared cells ( 8 cells
lied in a single row )in the opposite side of the chember( Figure 7 ).

The movement of animals in the chamber will be detected by the infrared

light and was recorded by the photoelectric cells at 5 minutes interval.

3.4 Frocedure :

The experiments were carried on as follw ;

Day 1 : Mice was placed into the test chamber for 30
ninutes, to get acguainted with the new enviroomental condition. Then
the mice was injected with 0.1 ml normz] szline solution and left for
120 mimaites for normzl locomction sctivity recording. The number of

ectivity counts were plotted sgeinst time at 15 minutes intervels.

13



Day Z : The mice was injected with 0.1 ml of
substanee B.HC1( ip., dose 20, 40, 60, 80 and 100 mg/kg )or substance
&1 ( dose 80 mg/kg ) instead of 0.1 ml normal saline and left for 120
minutes. Tﬁe number of activity counts were plotted against time at 15
minutes interval.

211 experiments were performed during 7.30-10.00 AM. of each day.

3.5 Statisties :

Comparisons of data between the control and the treated
- mice were made calculated ﬁsing the Willcoxon match pairs test.

Comparisons between anhydrobarakol  hydrochloride-treated  and

substance Al-treated snimals were csleculated using Mann whitney U test.

Eoth of methods were analyzed st & P value of 0.05 ( two - side )

znd were considered as significant difference.

14
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Extraction

Process

CHC13

Purificetion

Process

Tigure 8 The

Barekol ex

(Tsesia =iamea Lamk.

-

extract

*
Barskol precipitate ( 8 g )

s The fresh young leaves ( 2 kg )

1) Blended with 0.5 % HyS804 ( 8 litre )

2) Heat until boiled for 30 minutes

Acidic extracted

1) Basified with NalOOs

2) Filtered

Basic filtrate

Extracted with CHClg ( 15 litre )

1) Evaporated to 500 ml
23 Shaken with egual volumn of distilled
walter

3) Filtered

1) Dissolved in & % CH5COMH

23 Filtered

L J

Acidic filtrate

Neutralized with 25 % NHg solution

I-——Barakol recrystallization ( 6 g )

traction and purification procedure of

18



CHAPTER III

1.Ereparstion of Barakol

The extraction of the shredded fresh young leaves of the
Csssias siamea Lamk. with sulphuric acid ( 6.5 % ) followed by
alkalinizstion with sodium hydrogen carbonate produced the pale lemon
—yellow crystals.These reactions gave 0.3 percent yield of the
product(substance B), presumably, barakol. Then, the product was
further reacted with concentrated hvdrochloric acid, giving 70 percent
of anhydronium salt ( substance B.HC1 ), presumably. anhydrobarskol
hydrochloride which is the yellow needle erystzls. The Rf value showed
at 0.3 when using silica gel GB0 F254 as the absorbent and the
nixture of chioroform and methanol ¢ 9:1 ) as solvent system, however
f value was showed at 0.5 when uvsing the mixture of chloroform and
scetone ( 6:4 ) as the solvent system. The physical and spectroscopic
characteristics of the products were evalust ;. mp. 184m165°C
(dec. ) ; UWA ., ( EtOH ) nm( log & ): 240(4.8) and 390(4.52)
( Figare 9 ) ; IR Y o ( KBr ) 3450, 1670,1560and1470 cm 1
( Figare 10 ) ; IH-NMR( CDClg+ DMSO-dg ) : & .01 (1H,d,H-8), 6.00
(iH,d,H-7), 5.88(1H,s,H-6), 5.81(1H,s,H-3), 2.07,1.84 (BH, 2xs, ZxMe)
( Figure 11 Y ; KS, m/z (rel.): WY 232 (>1), 214 ( 98 ), 186 ( 68 ),
156 ( 26 ),143 ( 8 3, 115 ( 23 ), 93 ( 20 ), 8% ( 16 ), 51 ( 18 ), and
43 { 100 ¥ Figare 12 ).

The physical and spectroscopic characteristics of substance
E.ECl were also evaluated ; mp. 208 0C ( dec. ) ; UV‘A'max( EtOH )
an(log € ) @ 240( 4.98) and 384(4.54) ( Figure 13 ) ; IRy, ¢ KBr )
3500, 2740, 1700, 1600, and 144Zcm™) ( Figure 14 ) ; IH-NMR ¢ L:0 )
: 68 .80(2H,d,B~-9,H-7), 6.60 (iH,s,H-B), 6.40 (1iH,s,H-3), & 2.47, Z.33

{ 64, 2 x s, 2 x Me)( Figure 15 ).
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Table 1

Spectroscopic

characteristics of

substance B and

25

B.HCI

compared with those described in previous work ({ Bycroft. 1970. ).

Type of |substance B Barakol substance B.HCI Anhydrobarako!
spectrum (Bycroft. hydrochloride
1970.) {(Bvcroft. 1970.}
UV A .y | in EtOH: 240(4.8) in EtOH in EtOH: 240(4.96) in Hy0
nim( logk) | .390(4.52) 241,246,384 .384(4.54) | 241 and 472
IR Jmax | in KBr in Nujor in KBr in Nujnt
(Cm"l) 3450, 1670, 3450, 1670. 3500, 2740, 3500, 3440,
1560, 1470 1630 1660, 1442 1660, 1620
NVR in CDClg+ { in CDClj, in D50, in D50,
& value |DMSO-Dg. at zoozxﬁiz!! at 100 My at 200 Miz at 100 Mdz
(ppm} 5.81, 5.99 5.77, 6.03 6.80 6.90 {4x1H)
(2x1H.H-3.H-6) i ( 2 x 1H ) 2x1H.H-9, H-7) 2.48.2.70
6.00. 6.01 6.07, 6.17 6.60{1H,H-6) {6H. 2xs.2xMe)
{2x1H.K-7.H-9) ( 2 x 1H) 6.40{ 1H.H~-3)
11.94. 2.07 b 2.05, 2.16 2.47,2.33
{6H, 2xs ., 2xMe) i {6H, 2xs,2xMe) {6H.2xs, 2xMe)
i
Mzss M+'-232(>1],214(98)E?»f+=232(2),214
spectra |,186(65),158(26) i{lOO).lSG(?S}.
(m/z) |.143(8),115(23), |158(23).143(6},

t
93(20).89({16". ;

51(19).43(102) 3
!

110417).93(010),

89{10).51{13)
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The chemical structure of the purified substance B and B.HC1
were s=nalyzed for physical and spectroscopic characteristies. It wes
found that those characteristics of the two products were correspond

perfectly with barskol and anhydrobarakol hydrochloride.(Bycroft.

1870.)

Barakol Anhydrobarskol

hydrochloride

Figure 16 Chemicsl structures of barskeol and anhydrobarakol hydrochloride.



Compariscﬁ the data obtained from this study to those of
Barakol and Anhydrobarakol hydrochloride ( Byvcroft. 1970, ) confirmed
that the two products are Barakol and Anhydrobarakol hydrochloride
{ Table 1 ).

2.Todination reaction of anhvdrobarakol hvirochloride.

The reaction between anhydrobaraxel hyvdrochloride and sodium
‘iodide using chloramine T as the oxidizing égent was found that at
pH 2 , the reactica gave two iodinated compounds. The first obtained
from p:ecipita;ion as vellow brown crystals while the second obtained
from the supernatant as vellow crystals. The yield of the two products
are 50 and 28 percent rTespectively. At other pH, the reaction gave
onlv vellow brown iodinated campounds; At pH 3 and pH 4, the reaction
gave 36 and 33 percent Yield respectively from. precipitation and less
than 10 percent from supernatant. At pH 5 and pH 5.89, the reaction
gave  approximately 1S and 17 percent yield respectively f{rom
precipitation. However. there was no substance found 1in supernatant.
At pH 7.5, the reaction was unsuccessful due to the changing form of
anhydrobarakol hydrochloride to barakol in mild basic condition.

The phvsical and spectroscopic characteristics of the
substance Al and A2 were evaluated. A substance Al showed Rf
value at 0.7 wshen using silica gel G60 F234 as the absorbent and
the mixture of chloroform and methanol ( 9:1 } as solvent system.
Rf 0.25 when using the mixture of chloroform and ethyl acetate (6:4)
as solvent svstem, and Rf 0.16 when using the mixture of chlorofors
and acetone ( 53:5 ) as solvent system. The phyvsical and spectropic
characteristics of the substance Al was evaluated : mb. 220°C { dec. )
P UV A Lo ( EtOH ) nm(log €) : 258(4.8) and 397(4.33) ( Figure 17 )

IR} pay { KBT ) 3427. 1664, 1565, and 1529 ew™! ( Figure 18 )



1H-WMR (CDClg) : 6 6.88 (H,s,H-6), 6.17(1M,s,R-3), 2.52, 2.30 (BH,
oxs,2xMe) ( Figure 18) ; MS, m-z (rel.): M¥,468(2.7), 4687(14.8), 468
(100),438(9), 339(17),311(15), 254(5), 212(3), 184(13}, 188(12),156(4)
, 144(B), 127(7),92(5}, 64(4), 51(3), and 43(18) ( Figure 20 ).

A  esubstance A2 showed Rf value at 0.75 when using silica
gel GB0 F254 as the ebsorbemt and the mixture of chloroform and
méthanol ( 9:1 ) as solvent system, Rf 0.3 when using the mixture of
chloroform and ethyl acetate ( 6:4 ) as solvent system, and Rf 0.2
when using the mixture of chloroform and acetone ( 5:5 ) as solvent
system. The subotmice A2 has melting point at 228°C { dec. ) ;
UV oy ¢ EtOH ) nm{log€) : 2568(4.8) and 391(4.31) ( Figure 21 ) ;
IR D pay ( KBr ) 3420, 1664, 1565, and 1520 emd ( Figure 22 ) ;
IH-NMR ( CDClg + DMSO-dg ) : & 6.83(1H,d,H-9), B.67(IH,d,H-7), 2.48,
2.35 (BH,2xs,2vMe)( Figure 23 ) ; MS, m=z (rel.): MY, 488(1.8),
467(14.9), 4B77100),438(18), 311(18), 254(21),212(3), 184(14),189(13),
1568(5), 144(B), 127(i5), 92(6), B4(5), 51(4) and 43 ( 21 )(Figure 24).

5. Verificatic e cral ] . .. e

anhydrobarakol hydrochloride =nd substance A1,

Anhydrcbarakol hydrochloride significantly suppressed  the
locomotion activity of mice after intraperitoneal injection.The animal
was observed in & sedative condition with seldom movement. The effect
was clesrly observed st approximately 2-3 minutes after injection and
prolonged more than S0 minutes. |

At dose 20 mg/kg body  weight, the activity was frist
cbserved to decrease { number of counts ) at 5 minutes sfter injection
end gredually down to the meximum decrease &t 30 minutes and
mzintsined until 90 minutes after injection{ Fipure 25 ). The decrease
of asctivity was éignificantly difference from those of control during

L to 890 minutes =efter injection. The mean activity during 120

28
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minctes period after injection dis 488.83 compared to 1274.00 of
control. The percentage decrease is B81.80 { Table 2 ).

At dose 40 mg/kg body weight,the activity was frist observed
to decrease ( number of counts ) at 5 minutes after injection and
gradually down tol the maximm decrease st 15 minutes and maintained
until 90 minutes after injection{ Figure 26 ).The decreasse of activity
was significantly difference from those of contrel during 5 to 90
minotes after injection. The mean activity during 120 minutes period
after injection is 347.17 compared to  11895.80 of control. The
nercentage decrease is 71.00 ( Table 2 ).

At dose B0 mg/kg body weight,the activity wzs frist observed
+o decrease ( number of counts ) at 5 minutes after injection and
gradually down to the msximum decrease at 15 minstes and
—zirtained until 90 minotes after injection{ Figure 27 ). The decresse
of activity was significantly difference from those of control
during 5 to 90 minutes after injection. The mean activity during
120 minutes period after injection is 284.17 compared to
i088.2 of control. The percentage decrease is 76.70 ( Table 2 ).

At dose 80 mg/kg body weight, the activity was frist
~hserved to decrease (number of counts) st 5 minutes after injection
and gradually dewn te the maximum decresse st 15 minutes and
maintained until 1G5 minutes after injection{ Figure 28 ).The decrease
sf activity was significantly difference from those of control
during 9 to 105 minutes after injection. The mean activity during
120 minvtes peried after ingection is 217.00 compzred to 1140.50
of control. The percentage decrease ig 81.00 ( Table 2 ).

At dose 101 mg/ke body weight, the  =etivity was frist
shserved to decrease { number of ceounts ) at 5 minotes  after

njection and gradazlly down to  the maxirum decrease st 15 minutes
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and  maintained until 105 minutes after .injection { Figure 22 ).
The decrease of activity was significantly difference f{rom those
of eontrol during 5 to 105 minutes after injection. The mean
sctivity during 120 minutes period after injection is 173.83
compered to 1232.50 of control. The percentage decrease is
85.90 ( Takle 2 ).

The dose-response curve clearly demonstrated that the effect
of mnhydrobarskol hydrochloride depend on its dose ( Figure 30 ). The
more dose used, the stronger effect, the effect gradually incressed
o in r-lation to the increase of the dose.

The iodinsted product( Al ) also decressed the locomotion
zctivity of experimental mice 80 mg/ﬁg body weight ; the decrease of
zctivity was frist observed at 5 minutes after injection and graduzlly
dcvn to the meximam decrease st 15 minutes and maintained untii 80
rinutes ( Figure 31 ). The decrease during the pericd o to B0 minutes
is significently difference from those of control ( P < Pg g5 ). The
mean =activity during 5 to 120 minutes pericd is 632.687 compared to
1316.00 of control. The percentage decrease 1is 51.90 and this
difference is significently ( Table 2 ). The effect of the Al is less
+han that of anhydrobarakol  hydrochloride at the same dose

( Figure 32 ), ( Tsble 3 ).However, the difference of the effect

tetween these two compounds are non significantly.
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Table 2

Effect

dose on nice locomolion activity.

of B.HCl { anhydrobarakel hyvdrochloride

) at various

Dose Normal Activity | Test Activity { % Decrease of | willcoxon
tmgkg) (number of {number of Activity pair test
counts) counts) (N=B,F_ .0
B.HC]
20 1274.00 4B86.82 61.80 significant
40 1195.80 347,37 71.00 signifilcant
£0 1089.20 254.17 T6.70 cignificant
RO 1140.50 217.00 B1.00 significant
100 1222.50 172,85 £5.90 significant
Al
65 1316.00 £32.67 51,80 cignificant
Table 2 in mice after receive

B.HC1 and A1 at 60 rg/kg body weight.

Compariscn of the locowolicn asctivity

Suhstance Normal Activity {Test Activity| %Decrease |Mannwhitney
dose=80 mg/kg| (numher of intikber of of Activity| U'test
counts: ceents!? X=0,F, .
DL HC 108917 254,17 76¢.70 Xen sign.
Al 1216.00 E32.67 531.90
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Figure 25 Time response curve show locomotor counts of
mices (mean + S.E.M.)» after treatment with normal saline as
normal activity (control group) amd substance B.HC] dose 20 mg/kg

as test activity (test group’.
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Figure 26 Time response c¢urve show locomotor counts of
pices (mean + S.E.M.) after treatment with normal saline as
normal activity (control group) znd sebstance B.HC] dose 40 mg/kg

as test activity (Lest growp).
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Figure 27 Time response curve show locomotor counts
mices {(mean + S5.E.M.) after treatment with norsal saline
normal activity {control group) and substance B.EC] dose

ne/kg as test activity <lLest group:.
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Figure 28 Time response curve show locorotor counts of
pices (mean + S.E.M.3 after treatsent with normal saline as
rormal activity {contreol eroup) and substarce B.HCI dose BD

eg/ke as lLest activity (test group).
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Figure 29 Tiee response curve show locomotor counts of
mices (mean + S.E.M.3 after treatsent with normal saline as

normal activity (control group’ and substance B.HC] dose 100

mg/keg as test activity (test group).
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Figure 30 Dose response curve of 4 decrease of activity
after treatment with substance B.HC! dose 20, 40, 6B, 80, and

100 ng/ke.
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CHAPTER 1V

DISCUSSION

Preparation. .of Barskol.

Barakoel was extracted from the fresh young leaves of
Cassia siamea Lemk. by boiling twice the plant materisls with 0.5 %
sulphuric acid followed by alkalinization with sodium  hydrogen
carbonate. These reactions offered 0.3 ¥ yield which is mich more than
those obtained from the previous technigue ( Hassanali., 1969.,
Chaichantypyth. 1973. ) which gave only 0.02 and 0.1 7% vyield
respectively. The improvement of +the vyield may be result from the
mild conditions of acid ( 0.5 % Hy804 ) and base ( KaHCOg ) during
extracted employed in our study. Conversely, the previous techniques
employed stronger than condition of acid ( 1%CHSCOOH ) and base ( 235 %
NHg solution ). This seems to convince that the optimal condition

of reaction for the extraction barakeol shonld be mild.

It was quite cobvious that the iDdinatioﬁ reaction of
anhydrobarakel hydrochloride will be  taken plsce when the
chloramine T is the DXidiZ?ng agent =at pH 2, 3, 4, 5, and 5.89.
However, only reaction st pH 2 vyield two iodinsted products
( Al and A2 ) while at +{he other pH, the reaction vield only
the Al product. The pH 2 was showm to be the optimal for the
reaction giving the highest vyield of Al = 50 %, A2 = 28 ¥% to 36,
33, 18, and 17 % obtained at pH 3, pH 4, P 5 and pH 5.82 respectively.

{Fipure 33}.



chloramine T

Anhydrobarakol 7 Al A2

hydrochloride

Fipure 33 Iodination reaction of anhydrobarskol hydrochloride.

High rescluticn wmass spectrometrv demonstrated that the
weak peak st m/z of Al and A2 are 468, This molecular weight
indicated the substitution of two iodine atoms and loss of two
nvdrogen atoms from anhydrobarakol hydrochloride molecule since the
molecular weight of =snhydrobarakeol hydrochloride molecule is 215
( excluding mass unit of C17 ), two iodine stoms are 294 and two

hydrogen atoms are 2.

I, N (468)

Al, R. = R = B I15,4°-2 (466)

2 T N
R, = R, =1

A2, R, = R_ =1
R, =R, =& —

Figure 34 Conversion formation of the product from iodinatior reaction.



The wmolecular formula of Al and A2 (CioHypIo03) emerged
from high-resolution mass-spectrometry{ Figure 20 and 24 ). Other
interesting feartures of the mass-spectrum of Al and A2 are at 487 np/z
it show the salt formation in structure IT ( Figure 34 ) and the mass-
spectrum are & base peak at 466 m/z corresponding to the loss of
hydrogen atom at 3z and hydrogen atom of hydroxyl group at 8 positions
(Figure 34).

The UV spectrum of Al and A2 show both M npaxima at 258 nm
which is the chsracteristies of chromone type- structure ( Wagner.
1878. ). This can be concluded that the Al end A2 must have chromone
type—- structure. The IR spectrum of Al and AZ exhikit strong bands
=zt 1864 cm !l wuhich are assigned to a hydrogen-bound earbonyl group
s= in barakel and asnhydrobsrakol hydrochloride.

The IH-KME spectrum of substance Al ( in CDClg ) show two
nethyl protons signals at § 252 and 2.30 and twe vinyl protons
signals &t 8 6.17 and 6.68. The IH-NMR spectrum of the barakol
demonstrated two methyl protons signals at 8 1.84 and 2.07 , two vinvl
protons signels 5t $5.81 and 5.98, two meta- coupling sromatic protons
signels at § 8.00 end 8.01. The dissppearance of the two - meta
coupling aromatic protons signals suggested the two jodine atoms
substituted these two &aromatic protons. Thos , &1l spectroscopy
spectra confrims the structure of Al as lododerivative of barakeol
{ Figure 33 ). The svpbstitution of iodine moleéule took place st
7 and 9 positions of barskol.

The  IH-RME spectrum of substance AZ ( in CDClgz + DMSO-dg )
show two ®methyl protons signals st & 2.35 and 2.49 sand two meta-
coupling aromatic protons signals a8t 6 6.87 and 6.82. The 1H-NMR
spectrum of the barskol demonstrated twe methyl protons signsls at

1.84 and 2.07, twce vinyl protons signals 5.81 and 5.99 , two meta-



coupling aromatic protons signals atcSG.OO and 6.01. The disappearance
of the two wvinyl protons signals suggested the two iodine atoms
substitution these two vinyl protons { Figure 34 ).

In organic solvent ( CDCljy and DMSO-dg) Al and A2  must be in
structure III ( Figure 34 ) because of the !H-NMR spectrum of their
show clearly the disappearence of hydrogen atom at 3a and hydrogen

‘atom of hydroxyl group at 8 positions. This is also corresponding to
the mass-spectrum ( of Al and A2 ) are a base peak at 466 m/z
( Figure 20,24 and 34 ). Thus, the structure III {Figure 34) could be
the stable form of Al and A2 .

The substitution of iodine atoms at 7 and 9 positions of
barakol is the same as those radiolodination reactions of the proteins
containing tyrosine receduce. { Bolton. 1689. } This suggested that
the mechanisms underlied these two categories of reactions should
be similar. However.the former reaction gave much lower yield { 50 % )
than those of the latter one { 80 % ). This scems to be due 1o acid
-base influence phenomenon. The iodination reaction of tyrosine takes
place at mild basic condition { pH 7-8 ) { Due. 1964, } which induce
electron delocalization from hydroxy! group to both ortho positions in
the phenolic ring. This activate the proton in the ortho position
labile for electrophilic attack such as iodine { Figure ; Due. 1964.

Seon. 1970. ) However, the iodination reaction of ashvdrobarakol
hydrochloride was confined to pH 2 due to the transformation of
anhydrobarakel hyérochloride to barakol at higher pH comnditions. The
barakol will be precipitated and make the reaction impossible.
Thus, wunder pH 2 the delocalization of electron {rom the hydroxvl
group was inhibited due to the unability of group to ionize. Thus,
the ortho positicns are not labile to the electrophilic attack. The

iodine substitution of A2 at 3 and 6 of barakol which is different



from those of Al. The 3 and 6 positions are also labile to the
electrophilic attack due to deloealizstion of electrons from the
methyl groups to the ring. However, this snitsbility took place harder
than those of 7 and 9 positions of barakol { Grovenstein. 1982, ).

Verificati £ animal 1 . ivi

In this study it was found that the barskol significantly
iﬁduce the sedative action in experiment in every doses . This
confirmed the previous report { Jantarayocta. 1883. ). The
anhydrobarakol hydrochloride induces the effect within S minutes =after
injection. This induction  time is rather short which indicate the
effectiveness of the substance.

The duration of action of anhydrobarskel hydrochleride is
related to the doze. At lower doses ( 20-80 mg/kg ) the duration is
zpproximately 90 minutes which =2t higher doses is 105 minutes.
Likewigse, the strength of the section is also relsted to the dose. The
increase cof the effect is linear from dose Z0-100 mg/kg body weight.
The experimental animais did not show any sbnormal sign except. This
saggested that all doses used in this study seemed to be quite safe.

The iodinated product Al alse induced sedstive effect in
experimental snimals. The effectiveness of the substance seemed to be
~he ssme as anhvdrobarakol hydrochloride since the reaction time is
the same ( 5 minutes ). Al induced the effect only 60 minutes period
which is shorter than that anhydrobarakol hydrochloride at the ssme
dose. Likewize, the strength of the action is slso reduced the
iocomotion activity 51.90 percent when compared to 76.70 percent of
the anhydrobarakel hydrochloride. This results indicated that iodine
substitution slightly  echanged the anhydrobarakel hydrochleoride
=cnfiguration and the main configuration still remained the sape.

However, the decrease of the activity induced by the Al ( 51.80 % ) is
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not significant difference from those of anhydrcbarakol hydrochloride
( 78.70 % . This suggested that iodinated product of the
anhydrobarakel hydrochloride will retain biclogical activity and the
reactive site is still intact as  the precursor. This confirm the
possibility of using the iodinated product as the radiotrscer for

the receptor study of the barakel in the centrzl nervous system.
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ABSTRACTS

Barskol ( 3a, 4-dihydro- 38, 8-dihydroxy- 2, S5—dimethyl- 1, 4-
dioxaphenalene ) is the reaction product obtained from the acid
treatment of the natural ocecurring methyl chromone ( S-acetonyl-7-
hydroxy-2-methylchromonz )} extracted from fresh young leaves of
Cassia siamea Lamk. Itz hydrochloride salt effectively induces
sedative effect in experimerital mice. Remction of the substance with
sodiom iodide and chloruaine T as the oxidizing agent in hydrochleric
acid solution ( pH 2 )} g=ve two iodinated ﬁroducts. The major one has
two iodine atoms replaced two hydrogen atoms of the carbons at T and 9
positions of the barakol. ¥hile the minor product has two iodine afoms
replace the hydrogen atoms of carbons at 3 and 6 positions.

The major product was also found to induce sedative effect in
experimental mice at B2 percent when compared to barakol treatment st
the same dose. Thus, this findings suggested the possibility of
preparing radiotracer from the barakol for the detailed study of the

mechanism of the actions of the barakol by the receptor sutorsdiography.
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