Chapter IV )

Result and Discussion

The 100 g of dried ground -aerial part of

Andrographis paniculata Nees. was refluxed with 95%

hloroform and water.

&were separated from
——

5 and C-6 were

ethanol and fractionated

Compound C-2
chloroform crude
separated from b

properties of ea
1. Compound C-2, ~ : e ehydroandrographolide
4.53 g (4.53%

e crystal was obtained

from fraction _28-4 crude extract and

recrystallised j;k RY |

Sglubdjjjgg‘ soluble in chl-ﬁoform, benzene,
= W
senenet “eﬁﬂﬂ’ﬂ‘ﬂﬁ%‘ﬁwmﬂ‘i
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Rf value
svstenm . REf
Chloroform Gg.11
Chloroform : Methanol g:1 0.83
Chloroform : Acetone S:1 0.31

. Chnloroform : Ab. Ethar 0.85
Methanol : Benzul 0.95
Melting point 203=202 32 lnain and "Cohnolly, 1873)

cnula SR

. Molecular weight

d
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A =
HO-" v

S 19

AfiE B neng
PRIANTAUNNINGAY

Figure 17 Structure of compound C-2 , 14—deoxy—1{,12—

didehy.iroandrographolide
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Spectral data
UV spectrum A gax in chloroform = 248 nm
IR spectrum |

= 3275 cm ~ (O-H stretching)
3050 e¢m ~ (C=C-H stretching)

2975 ecm ~ (C-H stretching)

1740 cm
1640 cm

1100-10

m/z = m/e (
= 332 ( 0 (1000.0),
120.0 j 108.0
(508.4) 41 .Jh:f;;; 580 (543.3)

17 | Y]
I I
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Table 3 Proton chemical shift of compound C-2 in CDC1g3

H-1(a, b 1.15
H - 2 1.80, 1.80
B = 8 3.40
0= § 1.20
H - 8 1,75, 1.30
H - 7 1.80, 2.40
H - g 2.30
H - 11 6.75
H - 12 6.10
H - 14 7.15
H - 15 (a, b). 4.90
H - 17A6%A.b) 4.85, 4.55
Y
Me - 1:..I 1.20
H - 18 (; b) 3.30, 4.25

“eﬂﬂﬂﬁﬂﬂﬂﬁwmﬂ? =

ammmmumfmmaﬂ
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Assignment of proton signal of l4-deoxy-11,12
didehydroandrographolide was started from the down field
signal at 7.15 ppm as H-14. 1In 2-D COSY spectrum the

coupling of H-14 and H-15 was shown.

The second peak in the double bond region was

assigned as H-11. The Splltl pattern of H-11 was a

onstant : J = 18

11,312

Hz and J = 10 Hz. tant revealed that
11,9 1-----i

H-11 was trans confi H nd dihedral angle

donblet of doublet with t

between H-11 and H

From H-11 th
that showed direct c¢ \2 -D spectrum and
allylic coupling wit ‘7 methylene proton

could be assigned at 4.85 afid

Another allyli was the coupling

with H-7(a) at | —"“'—"""'—_""-“ led to the

assignment of geminiﬂ pPro atﬁ?.40 pem (J =
7,7

10 Hz) &and the ass ent of H- ayvicinal coupling sat

1.75 pen. ﬂb‘NEVJ RENINE AT, cooriin

pattern in pro on spectrum at 1.3 ppmg, and configmed with

sixeot comp e WYATE I DU LA ook Wik lotha..
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H-5 could be identified by through spece coupling
with H-3 at 1.2 ppm. and direct coupling with H-8 (a) and

H-8(b) as shown in 2-D spectrum.

H-3 was a proton connected with. heteroatom that
showed the spectrum at 3.4 ppm as a triplet due to vicinal

coupling with H-2(a,b). From 2-D spectrum the coupling of

H-3 and H-2(a) was (a,b) which was

assigned at 1.82 ppm H-1 (a,b) at 1.1s

ppm. ‘ .

The remail -\Mﬁx teroatom coupling
region were two dou 11 sy at 3.30 and 4.25
ppn. The signal e ‘only) geminall coupling in 2-D
spectrum , so the

ed as H-138 (a)
and H-18 (b).

In 2-D spe "*?*vw—f?. proton could be

identified by long FamZe 49 (a,b) at 1.20

ppm. and the remai!ﬂme 0.65 ﬂ m. was assigned

as C-20 methyl protofi s,

ﬂ‘lJEl’JV]EW]‘JWEI']ﬂ‘i
QW'\@Nﬂiﬁu UNIINYAY
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Table 4 Carbon-13 chemical shift of compound C-2 in CDClj

C-14

FH%EI’J‘VIEWI?W El']ﬂ"a”

’QW'}ﬁﬂﬂ‘iﬁuﬂJﬂﬂ’mEﬂﬁﬂ

€-18
L~1% 63
C-20 " 15
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Assignment of carbon-13 spectrum was started with
comparing the spectrum of carbon 13 decoupling spectrum

with DEPT 135S spectrum.

From DEPT 135 revealed that there were & methine

groups, 2 metnyl groups tiylene groups.

1eld region at 147

ppm wWas assigned

methine groups in

unssturated regil were assigned

o
()]

C-11 and C-12

-16¢C

iy
w
u_)

coupling region

at 65 ppm, C-189 =i 83

(5

y g g —————————— - J
ppm, C-3 zi 585 &= r‘-
o ]
A rll
¥ - ~
The rem®in carbon sizgnsls were=C-7, C-2, C-8, C-1

" e ﬁﬁmﬁﬂw%’wmﬂ?w

The two methyl gwoups at Z8-Z5 pem and 15 ppm were

ceiactp I 4 GEEFR U A B S By
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2. Compound C-3, Andrographolide

3.52 g (3.52% vyield) of rhombic <crystal WAS
obtained from fraction 44-57 of chloroform crude extract

and recrystallised in chloroform znd methanol

Shlubilifv s methsnol, dimethyl

acetone, ethanol;

—a

sulfoxide, ethyl

insoluble in water.

Rf waliue
Bf
Chlor i 0.58
Chlorofl 1 Q.78
Chloroform g:1 0.08
Chlomef 0.88
Met \‘ 0.85
':i
Melting 230 2310" ( Cava “et al. , 1962 3

Mﬁ%&l’%‘ﬁ{l%ﬁﬂmﬂ’i

tPf"

ammﬂimumfmmﬁ’ ¢
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Figure 26 Structure of compound C-3 , Andrographolide

70



Spectral data
UV spectrum N\ max = 233

IR spectrum

1

= 3450 cm (OH stretching)

2950-2900 em * (C-H stretching)

1720 om * Q stretching)

21 (875) ,

185 (850} ,

The n/e the molecule was

dehydrated

I;:d

¥

AULINENINYINS
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Muclear Mssgnetic Resonznce Spectrum

Table 5 Proton chemical shift of compound <C-3 in DMSO-d6

Proton Chemical shift (ppm.)
H = 1.20
H = 1.70
H = -
H - 1.20
= 1.75 . 140
H = 2.00 , 2.35
= 1.85
B o= 2.50
H - 8.70
H = 4.380
H ~ 4.35, 4.10
H - 4.30, 4.80
He- .10
H 18 (agbl 4.15, 3.20
wﬂuﬂﬁﬂﬂﬂiWHWﬂSU%

’QW'WMﬂ‘iﬁUNWW’mEﬂ&IH
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1 .
The 200 MHz H spectrum and 2-D COSY 45 spectrum
of compound C-3 showed the C-12 olefinic proton as the
most deshield proton at 6.70 ppm. It occured as a

triplet of doublet due to vicinal <coupling with C-11

methylene proton and allylic coupling with H-14

The H-14 resonated as a triplet due to coupling

with H-15 (a) and H-1 ould be seen in 2-D

spectrum.

The H-15(a 3(b) ap cared as two double

: at \ | .shielding effect
from C-14 OH show ’\\ higher field
A

than H-15 (b).

The two H & fi d be seéen in 2-D spectrunm
due to direct coupl n;ﬂﬁffﬁ?}‘ 8 that had direct
coupling with H-11 and confirmed with

allylic coupling &"W‘_—‘:‘

e

To begilnthe assignment of H- 7@& b) was achieved

by seeing alﬁlﬁ ﬁjmﬂw‘{‘wgﬂ)ﬂrﬁz -D spectrum.

-7 a) was assighed at chemical Shlf ppn.

reon 18 VU | BHal T S84l oo TP

and H- 6(a b) at 1.75 ppm. and 1.4 ppm.

e}

pm.

Assignment of H-2 (a,b) and H-1 (a,b) were very
difficult. The 2-D spectrum showed coupling of H-3 with

H-2 in a cluster of coupling. So the two groups of
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coupling =&t about 1.70 and 1.20 ppm. might include H-1

(a,b), E-2(a,b),and H-6(a,b)}

Thne remsin assignments were methylene proton of
C-18 , %twe methyl groups at C-18 and C-20 , <three-OH

signals of C-14 ,C-3 and C-189.

In proton spectrunm, oublet peak at 5.85 ppm was
ntegrated one proton ing of this pesk with
H-1i4 could be peak could be

A doublet integrated one
proton. Direct cg f-this\Peak with H-3 could be
seen in 2-D spe # 3 1id be assigned as

the OH of C-3.

The remain -r’{ ks nal at 3.9 opm. was
assigned as the ~<18. g1 ng with H-139{a,b)

could be seen

Two meths proton of C-18 23

assigned 3t
“ﬂum MEMINEAnT ™
geminal cougiing of Exe profon= caul en in 2Z2-D
e RN TN AN § T
diff e due i-3 interaction of one proton with

methyl z2Zroup of C-10 which cause shielding effect to

the proton.
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The excess one proton at 3.9-3.4 pom. might be the

impurities from water in the molecule. The signal

presented as a high intensity peak that did not coupling

with any peak in 2-D spectrum.

AULINENINGINS
RN TUAMINAY



Table § Carbon - 13 chemical shift of compound C-3 in

DMS0O-d6
Carbon chemical shift(ppm.
C-1 22

AUEFINENINY NI

ARIFINIUURIINENAY
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To begin the assignment of13C of compound C-3, the

13C decoupling spectrum was compare with DEPT 135 and DEPT
80 spectrum to identify CH, CHp, CH3, and quaternary

1
carbon atom (-C-) in molecule.
\

DEPT 80 spectrum showed only CH in the molecule

which are S5 signals. A down field signal at 146 ppm. that

was in double -

signal.

Three CH" 50 -i00 ppm.

revealed that eteroatom. From

C,H COSY signal of Hfould be assigned

The remain “CH..2Ttoups were, | C-9 and C-5
that could be i B, H : 8 ppm.and 56 ppn.
respectively.

Two mell® e group coul

-

be assizZned from E&PT 1.

3 sovec rely

AN EENAR S
i‘;u;ama;jm“mﬁiﬁ*ia AR

c-18 at pom. The remzin nedative peak at high field

o

region could be assigned from C,H COSY as C-7 at 38 ppm.
C-85 zt 37 ppm. ,C-2 at 27 pom. , C-11 zt 24 ppm. ,and C-1

at 22 ppm.
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There were 5 quaternary carbon signals. The most

down field signal at 169 ppm. was assigned as barbonyl of
=17 - There were two quaternary carbon atoms in double
bond region that could be assigned as C-13 at 147 ppm.
and C-8 at 109 ppm. The remain peaks at 42 and 39 ppm.

were assigned as C-4 and C-10 respectively.

AULINENINEINS
RN TUAMINAY
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3. Compound C-4, Neoandrographolide

2.35 g (2.35% yield) of colorless needle crystal
was obtained from fraction 28-64 of chloroform crude

extract and recrystallised in chloroform and methanocl.

Rf w
0.52
0.54
0.00
Chlorofouh 8% EeHancly 85:15 C.85
Methanol . .0.92

S$26Ha0%s

MHV]?M BN
awwmniﬁuum'swmaﬂ



Figure 41 Structure of compound C-4

» Neoandrographolide

80
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Spvectral data

—

JV

pechtrum A max = 217.4 nm

10)]

IR spectrum

%

3,425 em - (OH stretching)

1

I

2,925-2,850 cm ~ (C-H stretchinz)

1

1,750 cm

1,637 cm *

(C=0 stretching) -

I

1062- 1088 em #fo# st retehing)

m/ z =
87 (1C0G),
123 (870.8),
1 81 (714:9)
The m/e = 237 ‘ragmentation
followed.

d v_-‘ l“’d

A

AULINENINYINT
ARIANTAUNNINGIAY
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Muclesr Masznetic Resonance svectrum

Table 7 Proton chemical shift of compound C-

4 in DMSO-d6

83

Proton Chemical shift (ppm)
H-1¢(a, b} 0.80
H- 2 (a, 0.80
H - 3 (a, 1 SQ
H =5 1.20
H - 6 (a% 1.%8
H- 7 (a 2:10; 2.30
H -9 1.60
R =~ %1 1.8, 1.30
T = 12 2.30, 2.00
H - 14 7 .50 |
H = 15 4 .80
H - 17 | 4.85, 4.85
Me - 18 ! 7 oo.s0
H - 13 (=2, 29. 3.80

- AUEINENTNYING

qv

[ .

H~- 4° 3.
H= 3" 3
H-=8 4

o

&
c
o}

40

ARIAINTUNMINYIAY



A suitable entry point to begin the assignment was
the down field signal for H-14 which showed coupling with
H-15 in 2-D spectrum. From 2-D spectrum H-15 (a,b) could
be assigned at 4.8 ppm. The broad singlet at 4.85 and

4.65 ppm were H-17(a) and H-17(b) of the exocyclic wvinyl

ppm region arised from
‘ ) glucose.
-J_
E——

H-18(a) w ds & ‘doublet with geminal

direct coupling

group.

Proton in the 4.

the methylene at C-18

coupling constan

with H-18(b) at 3

Proton of g >d by comparing with

proton and 2-D COS Proton signal at

4.75-4.9 ppm. wWere protons that

include H-15(a,b), H-17C&), H-1% .and H-6'(a). H-1" of
e

glucose coupling Wi 2°led to H-3°

Y]

Pe

and H-4°~ at 3.4 ‘V

i

led to H-6"(a,b) a¥ 4.80 and 3.75 ppm reﬂectively.

e E348) SPUNAWHAD Ficeionrs ot

identified. The assignmentgmight be&nterchang@le.

RN IMANRIANGIAL..,

assignment the ring proton starte

.97 ppm. , H-5°

signal at 2.1 and 2.3 ppm which had direct coupling with
each other and had long range coupling with H-17(a,b)

could be assigned as H-7(a,b).

84
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From H-7(a,b) cross peak , led to H-8(a,b) in

diagonal at 1.75 ppm. From H-8(a,b) cross peak , led to

H-5 1in diagonal at 1.2 ppm as showed in 2-D COSY spectrum.

A signal at 1.6 ppm showed long range coupling
with H-17(a,b) was assigned as H-8. From H-9 cross peak
led to H-11(a,b) in diagona
2-D spectrum the coupl - be J;J’ -11(a,b) and H-12(a,b)
could be seen,so ‘ Aed at 2.3 and 2.0 ppm.

—

1.3 and 1.85 ppm. In

+ 1,2,3 in the ring

The remain 3;»§;M:;?ﬂ

are proposed to H-3(a,b) which

nearby the heter coupling with
H-2(a,b) at 0.8 pp ~~‘“‘\oposed to coupling

with H-1(a,b) at 14

]

U

AULINENINYINS
RINNTUUNININY
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Tzble 8 Carbon-13 chemical shift of compound C-4 in
DMS0O-d6

@

€ € € O

)

<

W

ﬂﬂﬁ’J‘ﬂEWliW EI']ﬂ‘i

173

ammmmwwwmaa



Carbon Chemical shift (ppm)
€ = 4 104

C -~ 2" 77

e - 9

C - 4

€ = &°

g = B

Carbon-13"ag -4 started with

A\
comparing carbon- de ‘\\\ , DEPT 135 and DEPT

90 of C-4 with glucose cule of C-4 could

be assigned as C-1" = 84 ppm, €2 = 77 ppm, C-3° = 786

ppm C-4°~ = 74 PO, C 2 70 bt ¥ 82 ppm.
Y Y]

A CH sigr*u;.I Z1iom of the spectrum
)

it

was assigned as C- 13 at 147.5 ppm

of] UHANANTNEANT e oo
W%Nﬁ‘ﬁ‘m RIINYINY

he quaternary carbon in the down field of the
spectrum were assigned as C-16 carbonyl carbon at.175 ppm,
C-13 at 145.5 ppm. that is nearby heterocatom and C-8 at

133.5 ppm.

Two CH signals at 55.5 and 56 ppm were assigned as

C-5 and C-39 respectively. The chemical shift of two
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species were downfield due to the allylic coupling of C-9

with C-17 and C-5 was nearby heteroatom of glucose.

Assignment of the remained carbon atom . might be
interchangible due to chemical equivalence of the carbon

atom. C-12 signal was assigned at 39.5 due to allylic

coupling with C-13.

C-11 and C-7 36 and 38 ppm. Both

atoms were nearby doub

The remai ed as C-6 at 38

ppm, C-3 at 25 pp at 19 ppm due to

effect of the nea

5 ppm were assigned
as C-18 and C-20 me  ;~":: : C-18 was nearby

heteroatom so the chemicailishift downfield.

The -.:;}:r_f—“—"—”'" itoms were C-4 and
C-10. C-4 and 4310 we gned at 4gappm and 39 ppm
tespectively C-4 Was, nearby heteroatom so the chemical

shift was do@fulﬁj TREININELNR Jangivre aue

to overlaping with 51gna1 ©f DMSO. &

AR 1%IAINYAY
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4. Compound C—S, l14-deoxyandrographolide —IQP—D—glucoside

533 mg (0.54% vyield) of colorless rhombic.
crystal was obtained from fraction 58-64 of chloroform
crude extract and fraction 27-40 of butanol crude extract

and recrvstzllised in ethyl acetate and methanol.

Solubilit - L & i anol, ethanol ; sparingly

Rf value
RE
Chl 0.33
Chlo 33

¢
=
'.—-J
O

g

Q
(0}
(e}

o
S
Van)

Chloroforn -.-_—‘,:e._‘ ol 85:15

(A

O
Ve
(e}

(ruJ.Ja et al. ,1884)

mmmmm
PRIAIANTUAMINYAE
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At Aneninens
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HO \4* [/
o5

Figure 53 Structure of compound C-5,14-deoxyandrographolide-

18B-D-glucoside



Spectral data
UV spectirum A pax in methanol 212 nm

IR spectrum
= 3400-3300 en T (0-F stretehing)

= 2925-2350 om © (C-H stretohing}

1

= 1725 em - (C=0 str

1

hing) .
= 1881.5 cm

= 1225-1050

x4

¥

AULINENINYINS
ARIANTAUUNINGIAY
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Huclezr Magnetic Resonance spectrum

Table S Proton chemical shift of compound C-5 in DMSO-d6

H -

g =

H =

B -

H = j L-29
g - s ow310
H -

i = s B0
0= 3 ool
H =

H - 4.60
H = , 4.80
Me

“ﬂﬂﬁi’?‘i’lﬂ'ﬂﬁwmﬂ? CoT
97 ﬁ\‘lﬂ‘iﬁuuﬂﬂﬂﬁl'fﬁeﬂ

O
H -~ 3 3.40
H - 4 3.40
H -8 4.00
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Proton assignment of compound C-5 started with a

down field signal at 7.45 ppm. as H-14 which has direct
coupling with H-15(a) and H-15(b) at 4.85 ppm. and 4.05
ppm. Two singlets peak at ¢.80 and 4.80 ppm. were

assigned as H-17 (2) and H-17 (b) respectively.

The methyvlene protons

ppom. showed long Aupding) | ~m’“—l'?(a,b) , so these
signals were

remain proton AL dil - o) might be H-12(a,b)

Proton sigifz WGase 2. . was integrated 2
proton. In 2-D '-t‘--',-_r‘-,——"‘a_ﬂ : ignal showed direct
L= (i

coupling 'ﬁ?":‘f,'f‘."‘_"-z"*"_‘—““s-a so the protons

could be assignem as : e";ﬁ respectively.

‘ !

BF ‘ﬁ?f A %4 = 3‘3 ppm. were
ntegratedﬁupﬂt ns EJIH— ﬂeﬂ,j.ﬂ, these signals
showedq maqﬁﬁ “"t yolffjw ~3 ~y .»S0 th

protons) were proposed a,b)

@

H-2(a,b) protons conld be identified by direct
coupling witnh H-3 at 1.5-1.8 ppm. as seen in 2-D

spectrum.



84
The signal at 2.15-1.6 ppm. led to assigned H-1
(a,b) at 1.0-1.1 ppm. The proton signals st 1.25-1.0
ppm. were integrated 6 proton . These signal might include
C-18 methyl , H-1(a,b) . The remain 1 proton about 1.2
ppm. which showed direct coupling with protons at 1.6-1.8

ppm. could be assigned as H-

AULINENINYINS
ARIANTAUNNINGIAY
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Table 10 Carbon - 13 Chemicallshift of compound C-5 1in

DMSO-d6

e e e e e e e = —— —— o — —— i — i —  — — — — — — — —— o — — — — —

8 = 22
B = 25
g - 78
¢ - 42
€ = . - se
C - 7 IR
g = ' \'\"-\ S
g = T oaa
c - " 58
c - 28
c - L 40
c - 18 0 39

gl aneninens
RN AN INY TR Y

- 18 24

= 18 61



Carbon Chemical shift(ppm.)
cC - 1- . 103

c - 27 77

C - 3 73.5

C -4 73.5

C =~ § 70

C - 6° 61

Carbon -2 "‘." C C T “E ted by <comparing

carbon - 13 decou “'T 135 and DEPT SO

to identified quaternary in the

molecule.

Comparigs G AN d DEPT 90 spectrun
i
between C-35 aié;

;bon of glucose
were assigned aﬂ C- ] 1 -2 N'77 pem, C-3  ° =

i¥

73.5 ppm 5 ppm.; C = 70 ppm. and C-8° = 81

ﬂumwmwmm
awﬂmmmwwmmﬂﬁ

was assigned as C-14. Methine carbons that couplinz with
hetercatom were C-3 at 73 ppm., C-15 at 71 pem. (overliap

with glucose peaky, C-1¢ at 61 ppm., C-5 at 56 ppm. and



The remain signal of five quaternary carbon atoms
at 175 ppm., 148 ppm., 132 ppm., 42 ppm.,and 28 ppm. wWere

assigned as C-16, C-13, C-8, C-4 and C-10 respectively.

The remsin methylene signals were assigned as C-11

zt 40 ppm., C-12 at 39.5 ppm., C-7 at 37 ppm., C-2 at 25

ppm. and C-1 at 22 ppmn.

Two methyl -hilﬁ‘ t 29 i and 15 ppm. wWere

assigned as C-18 ang

AULINENINYINS
ARIANTAUNINGIAY
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5. Compound C-6, Andrographiside

260 mg (0.26% yield) needle colorless crystal was
obtained from fraction 51-61 in n-butanol crude extract

and recrystallized in ethyl acetate and methanol.

Solubility solnbie mwethanol, ethyl acetate

ethanol; less solublewin Lor dForh d water; 1insoluble
in gther, ‘
Rf value
Rf
Chlor 0.21
Chloro 0.05
Acetone © | MeDa \ 8 0.78
Methanol: hloroform 5:3:2 0.74
Ethe 0.57
Helting }E “houdhury, and

it
l

i
L J

Yadava, 19890}

”—l‘ﬂlﬁﬂtﬁl@*’nﬁl‘ﬂﬂiﬂlmﬂ‘i

512

ammnimumqwmaﬂ
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HO-~

ﬂ'lé&zb?m VI?WEI’]ﬂ‘i
’Q‘Wﬁ%ﬂﬂ lWﬂ’JﬂEﬂﬁH

&\<|>3H /
. |

OH

Figure 61 Structure of compound C-6, Andrographiside



Spectrzldata

UV spectrunm A max in methanol = 223 nm.

IR spectrum

3400 cm } (O-H stretching)

2900-2850 cm © (C-H stretching)

1

1720 cm ~ (C3

333 (65. 4f, f doaiadp, (328.2), 43

d

iF

AULINENINYINT

QAN TUINAINENAE

100
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NMuclear MagZnetic Resonance specirum
Table 11 Proton Chemical shift of compound C;S in DMSO-dB6

Proton Chemical shift(ppm)

=
|

s =
|

H -

e -ﬁ‘NEl’J‘VIEWI?WEI']ﬂ‘i

4.80

’QWﬁMﬂ‘iﬁuﬂJﬂﬁ’mE}ﬁﬂ

H - &7

93]
158
(o]

= 5" 4.0



102

The assignment of compound C-6 started from the.

down field signal of H-12 at 6.8 ppm which had splitting
pattern as a triplet due to coupling with H-11. From 2-D
spectrum direct coupling of H-12 with H-11 and allylic

coupling of H-12 with H-14 was shown.

The proton of H-14 w ssigned as a doublet of

ﬂ/:on of C-15 and one

proton of OH of C- do 5.75 ppm and two

triplet due to coupling
doublet of doubl assigned as OH

of C-14 , H-15(a)

Two singlet a1 \\\ ith each other at

The C-19 methy] £+ 6UB Jcou > identified from
glucose coupling regior: 55 ge coupling with C-18
methyl. The signal presented at opm_was H-19(a) and

3.50 ppm was H-18@r |

In 2-D spgctrum direct coupllngmetween H-12 and

e ﬁﬁﬂ?“ﬂﬂﬂ?ﬂﬂ"lﬂ‘f o

assignment of -9 in at 1. ppm.

LA DIUURIINGIRY

Hf2(a,b), H-6(a,b), H-7(a,b) and H-3.
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One signal 1in heteroatom coupling region that
showed coupling with proton in the range 1-2 ppm. was
assigned as H-3 (chemical shift = 3.1 ppm.). In 2-D
spectrum , the cross peak of H-3 had direct coupling with

H-2(a,b) in diagonal at 1.55 ppm. Ffom H-2(a,b) cross

peak, led to aséignment of H-1(a,b) in diagonal at‘1.15 ppm.

by allylic coupling

with H-17(a,b) at 2=3.ppm g with H-7(b) at 1.8
L ——
ppm. The Pea if t b ] to H-6 (a,b) in
e
diagonal at 1.707s J/ppm. ﬁ;qh“, peak of H-8B(a,b)

led to assignme 1.25 ppm.

AULINENINYINS
RINNTUUNININY
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Table 12 Carbon 13 Chemical shift of compound C-85 in DMSO-dB
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Carbon Chemical shift(ppm)
Cc —~ 1 103

g~ 2 77.5

C~=3 73.75

C -4

€ -8

e =B

o

o .I

by comparing

between carbon-134d 2 with DEPT 135
and DEPT 90 of co g4
In DEPT S tive peaks revealed
CH and CH sig "Vwa'{rf peak revealed CH
3 LA £ 2
signals. Comp&rAng g end DEPT 80 of
glucose Spectrunﬂou d be =d gﬂcose signals at
103 ppm, ﬂ ppm, €78, 75 ppm, 7ﬂ;ppm, 85 ppm and B81.25 ppm.
wo ‘dmethyl group at 25 ppm and ppm  wWere

=i W?M’ﬂﬁwwqﬁﬂmﬁ d

The down field CH at 147.5 ppm was assigned as
C-12 and the down field CH at 107.5 ppm was assigned as

2
C-17 in the molecule.

Carbon signals in heteroatom coupling region were

CH at 77.5 ppm and 70 ppm and CH at 73.75 ppm, 65
2
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ppm, 55.0 and 53.7 ppm which could be assigned to C-15, C-18
methylene carbons and C-14, C-3, C-5 and C-9 methine

carbons respectively.

The remain spectrum in high field region were
Cc-11, C-7, C-2, C-6 and C-1. The assignment were achieved

by comparing the signal with H COSY of andrographolide.

From spectrum, five

gquaternary carbon ied. C=0 presented
at 170 ppm, C-13 at 4475 1j C-8 at 128.7 ppm, C-4 at

42 .5 ppm and C-10 3

i
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