CHAPTER IV
RESULTS AND DISCUSSION

The 2.2 kg f? jdried , ground roots bark of

Clausena cambod i 1 ere refluxed with hexane
remove erial and follow by

ref luxed -‘ - chloroform three times

to obtain residue. 40.0 gm. of

former extractf

by Quick c@ .QT\\ technique. Eluting with

the series “off Hexane =Uch18roform - methanol mixture.

Each (F1 - F20) that was

eluted from & I'=Q% _. column  chromatography was

monitored b LC. fTh ~y{rate fraction were

5&' over silica by
i

compounds were isolated

combined ?’

ch]amé:\ta;zi“ﬁ S e
RIS Ty

obtained Compound VI. The identification of sSix
compound were performed by physical and chemical

method as following.

1.Compound I : 2.12 gm. (5.3 % yeild) of crystal
was obtained from F3-F6 . This compound was

identified with the following data.
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Color and form of crystal : This compound was

crystallized by ethanol as a pale yellow elongated

prism.
Rf value :
) on TLC solvent system 1
on TLC solvent system 2
TLC solvent system 4
TLC solvent system 6
TLC solvent system 7
(EIMS)
134° C (uncorrected)
ipound was spotted on silica
gel GF 254 ate  anc opE¢ in solvent system
1,2,4,6, 7848 jﬁd dried 1in_ open air
F T
the detau1¢n was -erfcrme‘w under uv  and was
‘“‘“”ﬁﬂﬂ'z e wEing

Thww cnmpou gave o Yy one spot on

R R TN T A e s

nm (short wavelength) or 365 nm (long wavelength).

Benzidin reagen : This compound gave

positive color with benzidine reagent, It is
indicated that there has a phenolic group in the

structure.
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ral dat

Infrar trum (potassium bromide disc)

Figure 20 appendix)

J)KFHL- 4500 cm™' (OH streching)

m ! (c=0 streching)

(C=0 streching)

Figure 21 appendix)

$9.8),313 (65.3),285 (15.2)
5/ (100.0),245 (15.2),244 (20.5)

JN

Y}
_..st esonance bectrum

iF |

i ai mg. of sample was
orofdrm, ihg TMS as reference

K0y, DR 1/E N igie (101 R

Froton Chemical shift (PPM) Multiplicity
OH t2.98 singlet
iH (CH at C-4) 8.04 doublet
1H (CH at C-3) 6.15 doublet

1H (CH at C-16) 6.24 doublet,doublet



Proton Chemical shift (PPM)

1H (CH at Cc-17, 4.91

trans)

1H (CH at C-17

4.88

-
,@g

al:

im : 50 mg.

doublet

doublet

singlet

singlet

singlet

65

Multiplicity

of sample

= \
was dissdlvg [ ‘ \ornfurm using TMS as
reference diThaiispe ru was obtained from
22.5 MHz alvsed value (PPM) (see Figure

(PPM)

ﬂﬁﬂawﬂwswﬂﬁhs
améﬁn‘mumimm

114.47
7 159.00
8 103.20
8a 159.87x*
10 80.02
11 47.67

singlet
doublet
doublet
singlet
singlet
singlet
singlet
singlet
singlet
singlet

triplet

Multiplicity



Carbon Chemical shift (PPM) Multiplicity
12 198.17 singlet
15 40.95 singlet

16 149.52 doublet

17 108.35 triplet
2CH; at =10 . quartet
20H3 at | ‘ N 29 quartet

reversed

“x‘ suggest that compound

ﬂUEl’JVIEWﬁWEI’]ﬂ’i

C]ausen1d1n

ama\aﬂimumfmmaﬂ

From 3¢ NMR spectrum, signal from quarternary
carbon could be identified by the proton noise
decoupling experiment and by the absence of a large
one bond C-H coupling when proton 1information is
retain through Gated decoupling experiment and Off
resonance experiment.

The carbonyl carbon could be identified by
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its chemical shift characteristic.The ketone carbony]l
carbon at C-12 downfield to 198.17 ppm. while the
lactone carbonyl carbon appeared at 160.03 ppm.

There are three methines carbon in Clausenidin

and C-4 and were assinged by

s in Fig.24 ‘

dﬁt 110.78 PPM. and C-4 at

// n the structure, which
?

was clearly the former, would be

C-16 by thg Ny RSN ong range coupling with

proton on  mat

ﬂuEI’J‘VfEWI:a‘WEI’Iﬂ‘i
snm 3N mem

quarternary carbons that attached to the oxygen atoms
( C-8a, C-5, C-7) were downfield more than the other
group which have no oxygen ( C-4a, C-6, C-8 )

The assignment of C-8a, C-5 and C-7 could be

made by observing the enviroment of C-8a and C-5 which
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were nearly the same while C-7 was different . So,
the chemical shift at 159.97 ppm. and 159.87 ppm.
belong to C-8a and C-5 respectively (the chemical

shift may be raeaversa). The more intent signal at

C-7 bearing OH functional

a strong intramolecular

‘ Qup which limited the

159.00 ppm. was C-
group that ‘
interaction
mobility, lecreased and the peak
intensity
#a, C-6, C-8 ) which had
no oxygen 34? ppm.) was easily
distinguishe it attachment to the
carbonyl group. group caused the C-§
more downfield ths because of the inductive
effect . 4

/. Off - ‘:ﬁ‘rum » C-8 could be

T
separated flm i

:Zfi”iﬂﬂﬂmﬂmﬂﬂm i o
"TEMINMANE8Y ...,

carbon were C-10 and C-15 . The upfield signal was

C-4a by obserwing the long range

assigned to be c-15 (40.95 ppm.) and the
downfield signal to be C-10 because of the inductive
effect from attachment to the oxygen atom.

The methylene carbon of the olefin part

(C-17) appeared at 108.35 ppm. while the methylene
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carbon of the aliphatic part (C-11) showed at 47.67
ppm. Both signal were triplet in Off - resonance

spectrum.

The methy] that substituted on C-10

and C-15 were 26.49 pom. and 29.47 ppm

respectively . mairs s&at were assigned by

—

“”H;‘-ton NMR spectrum of

(compound IV, Figure

of Clausenidin , the

signals at may be the signal

of methy]l 10 . When we oxidised
Clausenidin F'm "f; sperbenzoic acid to yeild

Clausenidin epouJJ*—f > proton NMR of these

compound  shg two  Sm gts at 1.67 ppm. and
V-— |‘-\‘l H# 1

1.29 ppm ,=& tegration equaled to

H‘ 1l
3 proton wha strong s~1n-‘J

i\ ‘W?Wl%' WL o e
Z:? AU I

non - equivalence. From this result, the remain signal

at 1.64 ppm that

at 1.50 ppm in Clausenidin must be the signal of
methyl proton at C-10. We wused these information to
assigned the —carbon's chemical shifts of C-10 and
C-15 by relative to proton NMR because allmost of

proton and carbon chemical shifts were correlated.
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Com n I : 120 mg. (0.3 % yeild) of crystal
was obtained from F8 - F9 . This compound was

identified with the following data.

Col o : This compound was

crystallized / ‘ ' r and methanol as a

colorless rodw

TLC solvent system 1
solvent system
solvent system

TLC solvent system

t E=n LF I

TLC solvent system

EIMS)
<4

tUncorrected)
1
oIhis samplgs was spotted on silica gel

o za4f] U RITIHENAT o avevn

1:2;8,4; 5 . After pldte was aodried i/ open air, the

d;ém ARINTUIURVINBNIAY e <oraves

w1th benzidined reagent.

Uv : This compound gave only one spot in
all solvent systems and fluoresced at 254 nm (short
wavelength) but did not fluoresced at 365 nm (long

wavelength).

Benzidine reagent : Only one spot gaved red
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color with benzidine reagent. It was indicated that

there was phenolic group 1in the structure.

Spectral data

(see Figure 25

bond at C-3, c-4 )
=C- stretching)

em™ 1 (aromatic)

see Figure 26 appendix)
| Y
ﬁ . : --4”2,355 (26.24),365 (100.0)
L i¥ |

AU INUNIWEANG amr,
QU6 Reaestl e A8

15 NMR _spectrum : 10 mg. of sample

was dissolved in dueteriochloroform. Using TMS as
reference compound, the spectrum was obtained from
90 MHz and . analysed 1in J value (PPM). ( see Figure

27 appendix)
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Proton Chemical shift (PPM) Multiplicity
1H {(CH at C-4) 7.89 singlet
1H (CH at C-12) 6.55 doublet
1H (CH at C-11¢ & doublet
2H (mathin:_”i “ A , multiplet

vinyl
to quar
4H (methyd€ne AR : multiplet
vinf1 1
to qua
6H (CH5, 4 ‘fj 1547 singlet
2,2 - digeth#¥¥ef ‘
6H (GHS, ' 3 ‘. singlet
6H (cHpu4flc-18) £ singlet
OH Y 2y singlet
) J
‘ﬂ" Wm? mg. of sample was
dissniﬂpuﬂqn eriochloro ‘nrm. Using TMs s

¢

a
re 1mﬁ U tained from
22. qmngqﬂmﬂin EQ 'Ilﬁ?{sae Figure

28 - 29 appendix)

Carbon Chemical shift (PPM) Multiplicity
2 161.3 singlet
3 128.0 doublet

4 135.0 doublet



Carbon Chemical shift (PPM) Multiplicity
{a 106.72 singlet
5 147.5 singlet
3] 104.72 singlet
7 - 155.32x% singlet
8 singlet
8a singlet
10 singlet
11 doublet
12 doublet
15 singlet
16 doublet
17 triplet
18 singlet
11& doublet
20,77 ‘ triplet

2CH4 Jr C-10 2?.3*: quartet

2CH, atfeais * quartet
ﬁﬂgmHW§Wﬂziﬂﬁ guartet

g]j ml reversed
Q W"] ﬁ Q ﬂ—i ﬂﬁﬂi'ﬁﬂ )1 hat compound

13 Clausarin

Clausarin
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From 'H NMR spectrum of Clausarin, the two
sets of overlapping signals (at 4.7 - 5.2 ppm and 6.0 -
6.45 ppm.) were the ABX - type arising from vinyl

groups attached to quaternary carbons as show in

Figure.30. Two sha g inglets at 1.42 ppm. and 1.63
ppm. (6H each)
permitted the e _ 5”9 fragment as 1,1 =

t:h'mﬁrt,h:.«]'al'l'.'35"‘----‘--:”-'-l ‘ STausar i . The signal at 1.42

ppm was protons at C-18 and

~_§h~ as methyl at C-15 by

4‘5 " \ in Clausenidin and

\ \ at 1.47 ppm. (for 2

signal at
the resu

Clausenidin : ale

equivalent meth QT oUL with two olefinic
[ ataaris ;

protons forming "a&— A8 déUblet - doublet at 5.66 ppm.
SN

and 6.55 pp = 9.9 'hﬁﬁed the presence of

7

proton appeared at

a dimeth -iy"'”

7.89 ppm. n iden = O

"R amf,mfiﬁ;:::::ﬂ::ﬂ".;m
mammmﬁ A e e

1053 methyl radical (m/e 365) and the

|

*'H. The 1last one, the

subseqguent loss of other functional groups that
showing fragment ions at m/e 337 [ M+ - (Me + cO)],
312 [ M+ - CgHgl, 311 [ M+ - CgHg 1, 309 [ M+ - (Me + 2c0)],
297 [ M+ - (Me+CgHg)l, 283 [ M+ - (CgHgq + CO)]

In the '3c NMR spectrum , the signals at
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T .
AUt Meninens "

¢

AANNIRHINANENAE

um of Clausarin, showed two set
of overlapping signal (at 4.7 - 5.2 ppm. and

6.0 - 6.45 ppm.) which were ABX type.
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155.32 ppm., 153.0 ppm. and 147.52 ppm. due to
Quarternary carbon that attached to oxygen, but the
intensity of signal at 147.52 ppm. stronger than

other signals . So this signal was assigned to be C-5

because the hydroxy jopp  which attached on (-5

.ﬁrogan bonding . Resulting
t R —

The guarternacy ‘banzanoid carbons were
: Qﬁ?“&?ﬂ
C-4a, C-6 and P dAcauid. “Be,. separated from the

could form inta_

in shorten

other 1in .‘{igned at 114.90 ppm.

because of environment when

compared wit
C-6 104.72 ppm. by the
multiplet bonds Tong - range
, ' shectra while C(C-4a
S U

showed a b

long range .EL

« o AT, e
- A Tadnsnbrinymig, -

=" equ base on
system , s @ one bond coupling constant

coupling

s only two bonds

T
''‘t=.'u‘.smi:'it::un.“’J

were unequal as showed in Figure 31. The signal of
each carbon on 1,1 = dimethylallyl group which
substituded at C-3 would appeared upfield than the
other one at C-8 ©because an anisotropic effect

from carbonyl functional group of coumarin nucleus.
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Ha H"‘

HylHy

Figure 31. Couplimk carbon and protons

side chain of

% vyeild) of crystal
was obtaine his compound was

identified wi

Color This compound was
crystallized by g**ﬂ | colorless elongated
prism.
Y]

TLC solvent system 1

.I

TLC

AU ¢ 3N El“'ﬁ?%&l'lﬁ “Porvent systen s

0.33 nn TLC s 1 ent system 6

Q Wr] a@ﬂ‘im ”W?WHH\H*— system 8

Molecular weight : 326 (EIMS)

elti in : 96° ¢ (uncorrected)

solvent system 3

TL : The compound was spotted on silica
gel GF 254 plate and developed in solvent system
1,3,5,6,8 . After the plate was dried in open air

,the detection was performed under uv and was
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spray with benzidine.

UV : This compound gave only one - spot on
TLC in five solvent system and fluoresced either

254 nm (short wavelength) or 365 nm (long wavelength)

idin 21 46 b 2 This compound gave
negative i iTh e ﬁ reagent. It's indicated

that there in the structure.

\{potass1um bromide disc)
(see Figure ®

C=0 stretching)

=i~ 1 (conjugate double

"bond at C-3 , c-4)

-
-
3

“H=C- stretching)

0 - 16001¢m'1 (aromatic)

ﬂUU@Eﬂ%WBW Fhare 33 appendix)

m/e (ﬁﬁ = 326 22 3 312 21.5), 311 (100

ARIANN I Nﬁﬁ@‘*ﬂﬁﬂﬁ&l

Nuc r etic reso s ru

TN : 10 mg. of sample was

dissolved in dueteriochloroform, using TMS as
reference compound. The spectrum was obtained from
90 MHz and analysed in § value (PPM). (see Figure 34

appendix)

.0)
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Proton Chemical shift (PPM) Multiplicity
1H (CH at c-14) 7.87 doublet
1H (CH at Cc-12) 6.57 doublet
TH (CH at C-3) . 6.19 doublet
1H (CH R doublet
1H doublet , doublet
TH doublet
1H doublet
OCH4 singlet
2CH4 singlet
2CH4 ( singlet
sbectrum :50 mg. of sample was
dissolved Fing TMS as reference
compound. :5: ‘ﬁdhad from 22.5 MHz
and ana]sedwlin ue (PPM). i:sea Figure 35 - 386
appendix

ﬂ:u&lq 7] Hnﬁﬂﬂm iPH} Multiplicity

EJ singlet
améﬁﬂimwmmﬁ
138.90 doublet

4a 107 .54x% singlet

5 154. 31 singlet

6 110.00% singlet

7 156.00 singlet

8 111.65 @ singlet
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Carbon Chemical shift (PPM) Multiplicity
8a 151.31 singlet
10 77.42 singlet
1 130.34 doublet
12 . ‘ 116.37 doublet

N singlet
doublet
triplet
quartet
guartet
guartet

may be reverse

@ Thi *;;"_W_ sh in the c-3 signal

2 informs e ma— ‘rﬁested that compound

11T is ;bstructure have been

iF |

reported 1H NMR as angu1ar pyranocoumarin {36)

that ﬁuﬂ?ﬁﬂ%wyw ‘sher structure which

could %hatched to Lhe same  spectrym as linear

@mmﬂwumwe&na«ﬂn Figure 37 b,

The correct structure or this compound

was established by use of NOE experiment,

From the experiment, the signals of the
OMe in the proton NMR was successively saturated
by double irradiation and changes in the integrated
intensities of the other proton signals were

observed. On saturation of the OMe signal , the



a1

OCH,
) 0 o
b
Figure 37 (a) Aaewlar D yranccoumarin  nucleus
/ pyranecouimarin nucleus
intensities D ?f : "a:?\\‘-—H and 12-H in the
spectrum of 4 DO 't i €, \ingreased about 14 % (see

Figure 38 b. . sult, it was concluded

that the oOMe/f graip i ftatin  must be proximate

to both 4-H the correct structure is

structurE ': ;_;_-'_u-———:---—vr-:_-:‘:’i "4 nacoumar'i n.

V.,
)

AULIN:
ARAINTRIN

Dentatin

For 13¢c nNMR experiment , selective decoupling
techinque was wused to confirm the chemical shift
of C-3 , Cc-4 , C-11 and cC-12 . By irradiated proton

H=-3 , H-4 , H-11 and H-12 at the center of the



OCH, o

(B)

AUEINYNINYINT

QWWF‘@UN 1INYIRL
M\ P

9 8 7 6 5 77 3

Figure.38 'H NMR spectrum of dentatin with NOE experiment

(a) Normal spectra (b) decoupling at OCH 4
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signals that previously assigned in proton spectrum
(see Figure 39 ) and collected the carbon spectrum as
showed 1in Figure 40 . From this experiment , when
irradiate proton at H-4 |, the carbon signal at

138.90 ppm. was to singlet and had a

highest intensit: assigned at 138.90 ppm.

For €-3 , C-{"= assigned at 111.65
ppm. ,130.34 respectively by the

same procedurg shift of carbon which

were assigheo oupling technique were

correlated o the. praviously ‘“assignment.

ng. (35.7 % yeild) of

crystal was ;:1; 1 rom epoxidation of

p—

Clausenidin. This+<“Gempo. as identified with the

following Leada 5
. AY |

T :
Col Lr and 0 = rysth : This compound was

crystallized €fby diethyW/ ether fi ethanol as a

renons i ummmw 81
’QW]W&J NWTJ‘WEI’W& d

0.18 TLC solvent system 1
0.31 on TLC solvent system 2
0.21 on TLC solvent system 4
0.34 on TLC solvent system 6

0.49 on TLC solvent system 7

Molecular weight : 344 (EIMS)
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elti oint : 146 ¢
JLC : The compound was spotted on silica
gel G 254 plate and developed 1in solvent system

1,2,4,6,7 . After the plate was dried in open air ,

the detection was | drformed wunder UV and sprayed

with benzidine

gave only one spot on

Sy \
o
C

\\a;- nm (long wavelength)

fluoresed either

This compound gave
positive dine reagent. It is
indicated “phenolic  group in the

structure.

X

nfrared spectrum ”*otass1um bromide disc)

(see Fﬁf”g prik ﬂfﬂﬂm p S—
CLERHRIIEG b ie))i: ghsv.

1600 cm™! (conjugated double
bond at C-3 , C-4 )

1

1450 - 1600 cm ' (aromatic)

Mass spectrum (see Figure 42 appendix)
. m/e (%) = 344 (53.68), 329 (16.22), 314 (18.44"

301 (95.89), 245 (100.0)



ar

clear neti =] an spectr

1H NMR_ spectrum : 10 mg. of sample

was dissolved in dueteriochinrofnrm, using TMS as

reference compound . The spectrum was obtained from
90 MHz and analys value (PPM). (see Figure 43

appendix)

Proto ft (PPM) Multiplicity

OH singlet

1H doublet

1H doublet

triplet
doublet
. singlet
singlet

singTet_

: i’ at C-15) singlet

ﬂ‘lJEl’JVIEWlﬁWEI']ﬂ’i

th ese 1nformat1nn s iyggested that

““'ﬁﬂ%\ﬂﬁ?ﬁﬂ'ﬁm VIR Y

o

Clausenidin epoxide



This reaction selective for the olefinic
functional group, that will prove the olefin in the
structure of Clausenidin and the result from
epoxide formatiom can seperate tha' methyl groups in

the structure of Clausenidin and Clausarin.

From of olefin at 6.24

Ppm., 4.91 ppH ere disappeared when
compared Clausenidin. The new
upfeild si§ m would due to methine
proton (3,39 _ ﬁ f‘ nethylene protons (2.97 ppm.)

DN

‘\Qa ion showed that m/e

\l\

perbenzoic acid is an

and from

» there was oxygen

increased
atom added of Clausenidin
excellent eagent” for/ - iopr, of olefinic double
bonds. It ;; .EW other reagent and
have been Jﬂked -3 3 E avatz” temperature. Reaction
is believed ftm take lectrophilic attack
o peraumnsnm ina

in F1gure 44

ARTRLA pEV LT 0l] NEAL.. ... .

epox1dat1an 18 increased by electron - withdrawing

as illustrated

groups in the peroxy acid or electron - donating
substituted on the double bond. So , the terminal
mono - olefins react only slowly with most peroxy
acid but the rate of reaction increases with the

degree of alkyl substitution. The N,ﬂ - unsaturated acid



H
- H b S ki
0 I I N |
T o + C—R
.a"lc\
Figure.44 Mechanis poxidation of m - chloroperbenzoic

or ester A6t more & because conjugation of

the olefin "WiL; her: F?“x Ated group reduced the

rate of

.“J.‘ % yeild) of crystal
was obtainegt Fom > ~ . ' This compound was
1dentified w data

This compound

was crys

AU ¢ ANUNEH B Ao eretn

ﬂ 05 on TLC $a1v system

A AINTUUNATH H’i\ﬁﬂ

0.87 on TLC solvent system

0.43 on TLC solvent system

Molecular weigth : 312 (EIMS)

Melting point : 183 - 186° ¢

TLC H The sample was spotted on

vyellow prism.

silica
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gel GF 254 plate and developed 1in solvent system
1,2, 4, 6, 7 . After the plate was dried in open
air , the detection was performed under UV and was

sprayed with benzidine reagent.

gave only one spot
on TLC plate Az wSolvent system and
Fluoresced 2 54 T WGt wavelength) but it did

not F1uorqc: at “j“ m 1ohas, wavelength)

Tha spot gave red

color with is indicated that

there s structure,

_ﬂwotussium bromide disc)
]

Il
)
= 3240 cm 1 (OH strectching)

(see Fi 1;
L)Kﬂr

.II
1l |
l
max

A UH 3 ElWP?W‘EI’Fﬂ’a'S‘"mmw

1640 cm {conaugh}ed double

’QWWMﬂ‘iﬂJ N TBHGEFY - oo

1600 cm™! (C=CH- strectching)
1

1450 - 1600 cm ' (aromatic)
Mass ectrum (see Figure.46 appendix)
m/e (%) : 312 (27.28), 298 (20.2)

297 (100.0), 269 (14.0)
241 (17.53)
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Nuclear ma ic sonanc ectru

1 R ectr : 10 mg of sample
was dissolved in dueteriochloroform, using TMS as

reference compound. The spectrum was obtained from

90 MHz NMR and & value (PPM).(see Figure

47 appendix)

Proti""’f’# Chemi shift (PPM) Multiplicity

OH singlet
1H doublet
1H doublet
1H doublet
1H doublet
1H doublet - doublet
1H doublet
6H H, at 1,1 - 1.64 | singlet

f i EWI‘W BN g

U6H (CH, at 2,2 - 1,44 o singlet

A WA NE QL
4
’3c R trum : 40 mg of sample

was dissolved in dueteriochloroform, using T™MS as
reference standard. The spectrum was obtained from
22.5 MHz and analysed in § value (PPM).(see Figure 48

- 49 appendix)



Carbon Chemical shift (PPM)
2 162.69
3 109.26
4 140.85

107.43%

2CH, Mat c-10 7.520
2CH, (4tac-15

AREANININEINT

+* Chemical sh1ft may be re rsed.

singlet
doublet
doublet
singlet
singlet
singlet
singlet
singlet
singlet
singlet
doublet
doublet
singlet
doublet
triplet
quartet

quartet

a2

Multiplicity

’QW’IMﬂﬁE&NWﬁ%ﬁHﬂ Hﬂﬂstad that

cou pnund V 1is Nordentatin

Nordentatin
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Compound VI : 60 mg (0.15 % yeild) of crystal
was obtained from Fa - F9 . This compound was

identified with the following data,.

This compound was

crystallized by -ethanoi . ~ colorless prism.

solvent system 1
solvent system 3
solvent system 4
solvent system 6

a

solvent system
8 (EIMS)

ME 11.'..'i e ﬁ?_?r[u‘ - A 33'} C
v’ ot ot on silica gel GF

1 1]
254 plate =¢: developed 1n soluwe system 1, 3, 4, 6,

e B zmﬁimﬂ*rm
”‘”"W‘iawfh?fﬁwﬁfmmaﬂ

Uv : This compound gave only one spot on
TLC plate in all solvent system and fluoresced
either 254 nm (short wavelength) or 365 nm (long

wavelength)

Benzidin = : This compound gave

negative color with benzidine reagent. It is
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indicated that there is no phenolic group in the

structure.

r ectr (Potussium bromide disc)

(see Figure.50 appendi

pond at C-3 , C-4 )
5~.—c stretching )

{aromatic)
lgure.51 appendix)

, 243 (100.0), 227 (30.5)

| - .
- : B e— e e e — e -~ um
. -
; ]
¥

0 NMER w mg. of sample

:::w.am:i TS,
TR A T T e e

Proton Chemical shift (PPM) Multiplicity
1H (CH at C-3) 6.21 doublet
1H (CH at C-4) 7.83 doublet
1H (CH at Cc-8) 6.56 singlet
1H (CH at C-11) 5.71 doublet

1H (CH at c-12) 6.56 doublet
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Proton Chemical shift (PPM) Multiplicity
DCHa 3.86 singlet
6H (CH; at 2,2 - 1.46 singlet
dimethylchromene ring)
: 50 mg. of sample was
dissolved roform , using TMS as
reference was obtained from

22.5 MHz

109 59

(PPM)

ﬂ‘lJEl’JVIEWlﬁW’Bﬂﬂ’i

100. 82

ammnim UNRNEA Y

11
12
OCHg4

2CH5 (at Cc-10)

*

77.58
130.61
115.88

63.66

28.17

Chemical shift may be

reversed

singlet
doublet
doublet
singlet
singlet
singlet
singlet
doublet
singlet
singlet
doublet
doublet
qQuartet

quartet

e (PPM).(see Figure.53

Multiplicity



Al these information suggested that

compound VI 1is Xanthoxyletin.

a Jjoint wutilization

of coupling shift criteria led

to the assi iagjority of resonance. The

methine centred at 112.36 ppm
and 138.52 Dp ﬂ;ﬁ: .-f the splitting due to
1JCH AT Aoy Splittin =—dose not appearantly

e magnitude.
i
W]

another math1ne ‘that rescnated high

e AT SN o o

oxygen gjneighbours exh1b1t nn 'Furt.her splitting in
TR UHTTINYAFY wecnoe o0
of Qvicinal proton.

The multiplet that centred at 130.61 ppm
reflected the splitting due to 3J,, 1long range
coupling with two methyl groups at C-10 . So this
carbon must be C-11. The signal at 115.88 ppm was

C-=12 because it showed small splitting due to

2
Je11H12
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When compare the 13c chemical shift of
xanthoxyletin which were assigned here with Bergapten
(43) a linear furanocoumarin that isolated from

Angelica officinalis. The majority of the chemical

shift of this ) were s0O close to

xanthoxyletin ructure was nearly about

between two

f r‘f_‘#{ “‘r:‘.:J' -‘
W

Xanthoxydetidn - Bergapten

Figure 55 -:;;;.'.:h;.:'.:;;.'.:;;:::::.,---.‘;, ; and Bergapten
V: .

| |
i iF |
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