
CHAPTER II I

RESULTS AND DISCUSSIONS

I .  C & c u K , e . n a  h a s i m a n c L L a m .  P ierre

D ried, powdered r o o t bark o f CZo.UUi2.yiCL k o A tn o y id Z o n o  P ierre  
was ex tra c ted  by r e f lu x in g  w ith  hexane. The hexane e x tr a c t  was 
concentrated  on ro tary  evaporator to  y ie ld  a gummy resid u e .
(Scheme 1 ) . A t o t a l  5 gin o f  gummy resid u e  was separated  by means o f  
adsorption  column chromatography on 60 gm o f  s i l i c a  g e l  G 60 (230- 
400 mesh ASTM) and e lu te d  w ith  chloroform . A 25 ml o f each fr a c t io n  
was c o l le c te d  as F , F , F . . .  . A t o t a l  o f 90 fr a c t io n s  o f 25 ml each 
were ob ta in ed . Each fr a c t io n  was monitored by t i c  in  so lv e n t  system  
E fo r  F1 -  F  2 3 and so lv e n t  system  B fo r  F 2 3 -  Fgg-

F raction s 5 -1 0 , which showed some in te r e s t in g  compounds on 
t i c  p la te ,  were combined and d ried  on ro tary  evaporator to  y ie ld  a 
2.2033 g r e s id u e . F raction s 12-14 were a lso  combined due to  the  
s im ila r  p attern  on th e p la t e .  Only th ese  two combined f r a c t io n s ,  
con ta in in g  the in te r e s t in g  compounds, were attem pted to  o b ta in  the  
pure compounds.

The combined fr a c t io n s  5-10 were rechromatographed on a 
column o f 60 gm s i l i c a  g e l  G 60 (230-400 mesh ASTM) w ith  benzene as 
e lu e n t . F ractio n s (10 ml each) were c o l le c t e d .  F raction s 15-20 , 
which showed a s in g le  sp o t on t i c  p la te  w ith so lv e n t  system  E
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(ta b le  6 ) ,  were combined and the so lv e n t was removed on ro tary  
evap orator. The res id u e  on c r y s t a l l iz a t io n  from a ce to n e , gave 
n e e d le - l ik e  y e llo w  c r y s ta ls  d esignated  as compound 1 .

The combined fr a c t io n s  า 2-14 were rechromatographed over a 
column o f 60 gm s i l i c a  g e l  G 60 (230-400 mesh ASTM) u sin g  benzene as 
e lu e n t . F raction s (20 ml each), were c o l le c t e d . F ractio n s 20-25 
were combined, con cen trated  and c r y s t a l l iz e d  from acetone to  g iv e  
compound 2 .

I I .  Mi C A o m u h i m  ท น . ท น t u r n  Wight and Arn.

D ried, powdered stem bark o f M t C A . o m z Z u m  ท น . ท น t u r n  was ex tra c ted  
th e  methods shown in  scheme 2 . The gummy resid u e  (12 gm) was d is so lv e d  
in  d ie th y l e th er  and standed overn igh t to  g iv e  2 gm o f c r y s ta l  
(scheme 3 ) .  This c r y s ta l  was r e c r y s ta l l iz e d  by d is s o lv in g  in  a sm all 
amount o f chloroform ; and acetone was added in  proper amount to  form 
a sa tu ra ted  s o lu t io n . The m ixture was l e f t  to  r e c r y s t a l l i z e  a t  room 
tem perature. The c r y s ta l  was separated  and r e c r y s ta l l iz e d  w ith  
a ceto n e . The p rocess o f r e c r y s ta l l iz a t io n  w ith acetone was repeated  
a t l e a s t  th ree  tim es or u n t i l  the pure c r y s ta l  was o b ta in ed . The 
pure c r y s ta l  then was assign ed  as compound 3 (680 mg).

The combined mother l iq u o r , obtained from the obove p ro c ess , 
was con cen trated  to  g iv e  a 10 gm o f gummy r e s id u e . The res id u e  was 
then chromatographed on s i l i c a  g e l  G 60 (230-400 mesh ASTM) and 
e lu te d  w ith petroleum  e th e r , 100 ml; petroleum e th er  ะ d ie th y l  e th er  
(98 ะ 2 ) ,  100 ml; petroleum  e th er  ะ d ie th y l e th er  (96 ะ 4 ) ,  100 ml
and so on. A 25 ml o f each fr a c t io n  was c o l le c te d  as F , F „ . . .  .1 2
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gummy resid u e

1. D isso lv e  in  d ie th y l  e th er
2. Stand overn ig h t

2 gm o f c r y s ta l  mother liq u o r
R e c r y s ta ll iz a t io n

compound 3 column chromatography

Scheme 3 I s o la t io n  o f compounds from H i c A - O m & t u m  m i n u X u u m

F raction s 14-23 were combined and con cen tra ted , so were 
fr a c t io n s  2 8-29 . These two combined fr a c t io n s  showed in te r e s t in g  
compounds on the t i c  p la te ;  and the attem pt to  o b ta in  th ese  compounds 
was performed.

The combined fr a c t io n s  14-23 were chromatographed on a column 
o f 120 gm s i l i c a  g e l  G 60 (230-400 mesh ASTM) u sin g  benzene as e lu e n t .
A 15 ml o f each fr a c t io n  was c o l le c t e d .  F raction s 45-50 were combined 
and rechromatographed on a column o f 60 gm s i l i c a  g e l  G 60 (230-400  
mesh ASTM) w ith  benzene as e lu e n t . F raction s (10 ml each) were 
c o l le c t e d .  The combined fr a c t io n s  16-18 were con cen trated  on ro tary  
evaporator and d is s o lv e d  in  a ceto n e. A fter  lea v in g  fo r  a few days, 
a c r y s ta l  was formed. R e c r y s ta ll iz a t io n  in  acetone obta ined  a pure 
compound which was assign ed  as compound 5 (25 mg).

The combined fr a c t io n s  28-29 were rechromatographed on a 
column o f 60 gm s i l i c a  g e l  G 60 (230-400 mesh ASTM) u sin g  chloroform  
as e lu e n t . F raction s (15 ml each) were c o l le c t e d  and on ly  fr a c t io n  8 
was taken fo r  c r y s t a l l iz a t io n .  A pure c r y s ta l  was obta ined  from
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acetone and assign ed  as compound 4 .

The id e n t i f ic a t io n  o f th e se  i s o la te d  compounds was dem onstrated  
on th e b a s is  o f the fo llo w in g  data  ะ

ใ .  Compound 1 This compound (1 8 .9  mg, 0.02% y ie ld )  was 
obtained  from th e ro o t bark o f c t a u & z n a .  h a A j n a n d i a y i a . I t  was 
c r y s t a l l iz e d  from a ceto n e , and gave a b r ig h t y ellow  c r y s t a l .

The id e n t i f ic a t io n  and stru c tu re  e lu c id a t io n  o f  t h is  compound 
were based on th ese  fo llo w in g  data  ะ
m olecular w eight ะ 309 (EIMS) In d ica te  th a t th e number o f N in

form ular i s  odd.

m eltin g  p o in t ะ 150-151 ,5°c (uncorrected)

t i c  ะ This compound was sp o tted  on t i c  p la t e s , developed  in  so lv e n t  
system  A, B, c ,  D, E, and F, d ried  in  open a ir ;  the  
d e te c t io n  was performed w ith  uv l ig h t  and spray r ea g en ts . 
This compound gave one sp o t on t i c  in  th ese  so lv e n t  
system s. I t  gave a quenching sp o t on the f lu o r e sc e n t  
background o f  t i c  under uv l ig h t  (254 nm). I t  gave brown 
c o lo r  w ith  b en zid in e  rea g en t, in d ica ted  th a t  th ere  i s  a 
p h en o lic  group in  t h is  compound.

Rj v a lu es ะ 0 .89  in  so lv e n t  system  A
0.94  in  so lv e n t  system  B
0.92  in  so lv e n t  system  c
0 .72  in  so lv e n t  system  D
0.89  in  so lv e n t  system  E
0.68  in  so lv e n t  system  F
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uv spectrum ะ xMeOH
max 207 nm ( lo g  £ = 4 .2 2 )

(F ig . 11 ) 233 nm ( lo g  £ = 4 .2 3 )
255 nm ( lo g  £ = 4 .2 6 )
303 nm ( lo g  e = 4 .5 4 )
340 nm ( lo g  E = 3 .8 7 )

i r  spectrum ะ KBr
max 3350 cm-1 (O-H or N-H s tr e tc h in g )

(F ig . 12) 1 6 1 9  cm-1 ( c = 0 s tr e tc h in g )
900-675 cm 1 (ou t o f p lane - ’- ะ - ะ -  C-H

bending)

mass spectrum (EIMS) ะ = m/e (% r e la t iv e in te n s i ty )  = 309 (1 0 0 .0 ) ,
(F ig . 13) 294 (1 5 .0 8 ) , 266 (1 4 .3 4 ) ,  255 (1 3 .0 9 ) ,

254 (7 4 .8 1 ) , 253 (2 4 .0 2 ) ,  238 (1 0 .6 9 ) ,
225 (1 2 .8 3 ) .

H-nmr spectrum (F ig . 1 4 ,1 5 )

Proton-nmr spectrum was obtained  by u sin g  deuterochloroform  
(CDClg) as so lv e n t and TMS as re feren ce  standard. S ix  protons o f  
two methyl groups showed a s in g le t  s ig n a l a t  1 .77  and 1 .88  ppm. The 
two protons o f m ethylene showed d ou b let s ig n a l a t  3 .5 9  ppm due to  
th e ir  cou p ling  w ith  o le f i n ic  proton (Ĥ  ) .  The o l e f i n i c  proton gave 
a t r i p l e t  s ig n a l a t  5 .30  ppm. The methoxy proton c e r ta in ly  showed 
a s in g le t  s ig n a l a t  3 .88  ppm. was assign ed  to  be a s ig n a l a t
6 .85  ppm due to  an ortho cou p ling  w ith  Hg and meta  cou p lin g  w ith  Hg 

(dd, J = 8.1 and 2 H z). The Hg showed a d ou b let s ig n a l  a t  7 .80  ppm 
(J = 8.1 H z). The chem ical s h i f t  o f  Ĥ  and Hg was a ssign ed  to  be a t
7.86 and 6 .89  ppm, and both o f them showed high in t e n s i t y  s ig n a ls
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which overlapped to  th e s ig n a ls  o f and Hg, r e s p e c t iv e ly .  To 
confirm  th ese  assign m en ts, the ^H-nmr spectrum in  h exad eu terod i-  
methyl su lfo x id e  (DMSO-dg) was performed (F ig . 1 5 ) . The s ig n a ls  o f  

and Hg were moved to  dow nfield  and showed a t  8 .16  and 6 .9 9  ppnu 
The s ig n a l o f  H 4 a t  8 .16  ppm showed a s in g le t  and th a t  o f Hg a t  
6 .9 9  ppm was c le a r ly  s p l i t t e d  in to  double due to  i t s  cou p lin g  w ith  

. The chem ical s h i f t  o f proton attached  to  n itro gen  (-NH-) was a t  
8 .15  ppm in  CDClg, but the s ig n a l was moved to  dow nfield  a t  11.26  
ppm in  DMSO-dg. This e f f e c t  might be caused by the hydrogen bond 
forming between NH and s o lv e n t .

The chem ical s h i f t s  and m u l t ip l i c i t ie s  o f  ^H-nmr o f compound 
1 in  CDClg and DMSO-dg were summarized in  ta b le  8 .

Most o f  the data  obta ined  corresponded w ith  the data from 
l i t e r a t u r e  (21) so t h is  compound was id e n t if ie d  to  be 6-methoxyhep- 
ta p h y llin e  (5 3 ). The on ly  s ig n i f ic a n t  d if fe r e n c e  o f data  was the  
assignm ent o f "'H-nmr. The assignm ent o f Hg and Hg was a t  6 .8 9  and 
7 .80  ppm, w h ile  th a t in  the l i t e r a tu r e  (21) was a t  7 .45  and 7.30  
ppm. In the l i t e r a t u r e  the chem ical s h i f t  o f  Hg was found u p p e r -f ie ld  
than th a t o f H g , but in  th is  experim ent the s ig n a l o f Hg was found 
lo w e r - f ie ld  than th a t o f H g .  The H-nmr spectrum in  DMSO-dg was 
c le a r ly  proved th a t  t h is  assignm ent o f Hg and Hg was corrected  
and i t  was agreed w ith  the assignm ent o f o th er known a lk a lo id s  in
t h is  type (4 2 ,4 3 ) .



43

''ร• CD
(DGO

00 CD
๙ COร-' ro

COCT) CD .(b)

CHEMICAL SHIFT (ppm)
F ig . 10 ^H-nmr Spectrum (90 MHz) o f  Compound 1. (6-M.ethoxy- 

h ep ta p h y llin e ) ะ (a ) CDCl^; (b ) DMSO-dg.

5.
30



44

Table 8 ^H-nmr Chemical S h if t s  and M u lt ip l ic i t i e s  o f Compound 1
in  CDC13 and DMSO-dg

Proton
Chemical
CDC13

S h if t  (ppm) 
DMSO-dg M u lt ip l ic i ty

-CH_ 1 .7 7 ,1 .8 8 1 .6 8 ,1 .8 4 s in g le t
- ch3

- ๓ 2- 3 .59 3.54 d ou blet

- och3 3.88 3 .86 s in g le t

5.30 5.30 t r i p l e t ,  broad

H7 6.85 6 .80 d ou b let d ou b le t, 
J = 8 .1 ,  2 Hz

H5 6 .89 6 .9 9 s in g le t  ( in  CDC13 ) 
d ou b let ( in  DMSO-dg) ,  
J = 2 Hz

H4 7.86 8 .16 s in g le t

H8 7.80 7.86 d o u b le t, J = 8.1 Hz

-NH- 8 .15 11 .26 s in g le t
0II-C-H 9.84 9 .88 s in g le t

-OH 11 .61 1 1 .54 s in g le t
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ü3

2 . Compound 2 This compound (3 0 .8  mg, 0.03% y ie ld )  was 
obtained  from the ro o t bark o f C Z c L U A & n a .  h o A v n C L Y l d L L o L n a . . I t  was c r y s ta ­
l l i z e d  form a ceto n e, and i t  gave b r ig h t yellow  c r y s t a l s .  The 
id e n t i f ic a t io n  and stru c tu re  e lu c id a t io n  o f t h is  compound were based  
on th ese  fo llo w in g  data  ะ 
m olecular w eight ะ 241 (EIMS)

m eltin g  p o in t ะ 218-219°c (uncorrected)

t i c  ะ This compound was sp otted  on t i c  p la t e s , developed in
so lv e n t  system  A, B, c ,  D, E, and F, d r ie d , and then  
v is u a liz e d  under uv l ig h t  and w ith  spray r e a g e n ts . This 
compound gave on ly  one sp ot on t i c  in  th ese  so lv e n t  
system s. I t  gave a v i o l e t  sp o t on the f lu o r e sc e n t  back­
ground o f t i c  under uv l ig h t  (254 nm). I t  gave brown 
c o lo r  w ith  b en zid in e reagent which in d ic a te d  th a t th ere  
i s  a p h en o lic  group in  the m olecu le .

Rj va lu es ะ 0 .76  in  so lv e n t system A
0.77 in  so lv e n t system B
0 .69  in  so lv e n t system c
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0 .39  in so lv e n t system D
0.56  in so lv e n t  system  E
0.35 in so lv e n t system  F

uv spectrum xMeOH
max = 340 nm (lo g  ร = 3 .8 9 )

(F ig . 16) 300 nm ( lo g  e = 4 .5 8 )
244 nm (lo g  ร = 4 .3 2 )
225 nm (lo g  e = 4 .3 0 )

i r  spectrum MeOH
max = 3280 cm  ̂ (O-H or N-H s tr e tc h in g )

(F ig . 17) 1640 cm (c=0 s tr e tc h in g )
900-675 cm  ̂ (out o f  p lane -ะ-ะ-ะ- C-H

bending)

mass spectrum (EIMS) : m/e (% r e la t iv e  in te n s ity )  = 241 (1 0 0 .0 ) ,
(F ig . 18) 240 (1 1 .1 0 ) , 227 (11 .13) , 226 (71 .0 8 ) ,

198 (2 8 .0 0 ) , 120 (11.75)

^H-nmr spectrum (F ig . 19)

The ^H-nmr chem ical s h i f t s  and m u l t ip l i c i t i e s  o f th is  
compound were shown in  ta b le  9 .

Most o f  th e d a ta , compared w ith  th ose  o f the known compound in  the  
l i t e r a t u r e  ( 16) ,  in d ic a te d  th a t t h is  compound was la n s in e  (^ 4 ). The 
on ly  sm all d if fe r e n c e  was the assignm ent o f  the chem ical s h i f t s  o f 
protons a t  p o s it io n  1 , 5 , 7, and 8 . This assignm ent agreed w ith  th ose  
reported  o f a lk a lo id s  in  th is  type ( 42 , 43) .
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T a b l e  9 1 H-nmr C h e m i c a l  S h i f t s  (ppm) a n d  M u l t i p l i c i t i e s  o f

Compound 2 i n  DMSO-dg

P r o t o n C h e m i c a l  S h i f t  (ppm) M u l t i p l i c i t y

- o c h 3 3 . 7 8 s i n g l e t

H7 6 . 7 4 d o u b l e  d o u b l e t ,

J  = 9 ,  2 Hz

H1
6. 81 s i n g l e t

H5 6 .9 1 d o u b l e t ,  J  = 2 Hz

H8
7 . 8 8 d o u b l e t ,  J  = 9 Hz

H4 8 . 2 6 s i n g l e t
0II-C-H 1 0 . 0 6 s i n g l e t

-NH- 1 0 .91 b r o a d

-OH 11 .3 6 s i n g l e t
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3 .  Compound 3 T h i s  compound ( 6 8 0 . 9 0  mg, 0 .14% y i e l d )  was  

o b t a i n e d  f r o m  Mtcsiomoน.นพ ทน.ทนtu พ. I t  was  r e c r y s t a l l i z e d  f r o m  a c e t o n e ,  

a n d  i t  a f f o r d e d  w h i t e  c r y s t a l s .  The  i d e n t i f i c a t i o n  a n d  s t r u c t u r e  

e l u c i d a t i o n  o f  t h i s  com pound w e r e  b a s e d  on  t h e s e  f o l l o w i n g  d a t a  ะ

m o l e c u l a r  w e i g h t  ะ 258 (EIMS) ( j f x # เๅ  f t f l Y

m e l t i n g  p o i n t  ะ 1 27-128°c  ( u n c o r r e c t e d )  โพ5/ไ5 XJ)

t i c  : T h i s  compound w as  s p o t t e d  on  t i c  p l a t e s ,  d e v e l o p e d  i n

s o l v e n t  s y s t e m  A, B, c ,  D, E ,  a n d  F ,  d r i e d  i n  o p e n  a i r ;  

t h e  d e t e c t i o n  was  p e r f o r m e d  w i t h  u v  l i g h t ' a n d  s p r a y  

r e a g e n t s . T h i s  compound g a v e  o n e  s p o t  o n  t i c  i n  t h e s e  

s o l v e n t  s y s t e m s .  I t  f l u o r e s c e d  u n d e r  u v  l i g h t  (366 n m ) . 

I t  g a v e  a  b r o w n  s p o t  on  t i c  when e x p o s e d  w i t h  I ^  v a p o r  

a n d  g a v e  a  p o s i t i v e  r e a c t i o n  w i t h  D r a g e n d o r f f 1 ร r e a g e n t .

v a l u e s

u v  s p e c t r u m  

( F i g .  20)

0 . 7 6  i n  s o l v e n t  s y s t e m  A 

0 . 8 0  i n  s o l v e n t  s y s t e m  B 

0 . 6 9  i n  s o l v e n t  s y s t e m  c  

0 . 4 0  i n  s o l v e n t  s y s t e m  ซ 

0 . 5 6  i n  s o l v e n t  s y s t e m  E 

0 . 3 5  i n  s o l v e n t  s y s t e m  F

.1MeOH __„  . ,  _ , __ .A_ = 322 nm ( l o g  E = 4 . 1 3 )max
217 nm ( l o g  e = 4 . 5 3 )

i r  s p e c t r u m vKBr = 1 7 0 5 ,  1 715 cm ** ( a  l a c t o n e  f u n c t i o nmax
o f  c o u m a r i n s ) ( 2 8 )

1605 cm  ̂ ( c = c  s t r e t c h i n g )

( F i g .  21 )
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า 100 cm  ̂ ( C -0  b o n d )

890 cm 1 (=CH2 w a 9  ๐f  m e t h y l e n e )
810 cm 1 ( a s s y m m e t r i c a l  s t r e t c h i n g )  

o f  e p o x y  r i n g ) ( 4 4 )

m a s s  s p e c t r u m  (EIMS) ะ m / e  (% r e l a t i v e  i n t e n s i t y )  = 258 ( 1 0 0 . 0 ) ,

( F i g . 2 2 ) 229 (51 . 1 8 ) , 199 ( 4 9 . 3 9 )  , 189  ( 7 7 . 0 6 ) ,

187 ( 6 2 . 1 4 ) , 1 31 ( 4 5 . 2 4 )

H-nmr s p e c t r u m ( F i g .  23)

The H-nmr s p e c t r u m  o f t h i s  compound i n  CDC13 w e r e  s u m m a r i z

a s  f o l l o w s  ะ

P r o t o n c h e m i c a l  s h i f t  (ppm) m u l t i p l i c i t y

3H <-๓ 3» 1 .8 7 t r i p l e t

3H (-OCH > 3 . 9 6 s i n g l e t

2H (-CH-CH-)
V

3 . 9 6 s i n g l e t

1 H 5 . 0 7 m u l t i p l e t

1 H H\( c=) 5 . 2 9 m u l t i p l e t

1 H (H3 ) 6 . 2 5 d o u b l e t ,  J  = 9 Hz

1 H (H6 ) 6 . 8 6 d o u b l e t ,  J  = 9 Hz

1 H (h 5 ) 7 . 41 d o u b l e t ,  J  = 9 Hz

1 H (h 4 ) 7 . 6 0 d o u b l e t ,  J  = 9 Hz
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I r  s p e c t r u m  p r o v i d e d  a  g o o d  e v i d e n c e  f o r  t h e  i d e n t i f i c a t i o n

o f  a  l a c t o n e  f u n c t i o n a l  g r o u p  o f  c o u m a r i n  ( 2 8 ) .  M e l t i n g  p o i n t  

a n d  m a ss  s p e c t r u m  s u g g e s t e d  t h a t  t h i s  compound m i g h t  b e  p h e b a l o s i n  

( 5^ )  ( 2 9 ) .  I n  o u r  e x p e r i e n c e ,  m o s t  o f  c o u m a r i n s  g a v e  s t r o n g  m o l e c u l a r  

i o n  p e a k s .  T h i s  w as  b e c a u s e  t h e  f o r m i n g  o f  s t a b l e  m o l e c u l a r  i o n s  

w e r e  a v a i l a b l e  b y  l o s i n g  o f  o n e  e l e c t r o n  f r o m  o x y g e n  o f  p y r o n e  r i n g .  

B e c a u s e  t h e  r e f e r e n c e  compound was  n o t  a v a i l a b l e ,  ^H-nm r was  p e r f o r m e d .  

The s i g n a l s  o f  tw o  p r o t o n s  o f  e p o x i d e  r i n g ,  AB c o u p l i n g ,  w e r e  a t  t h e  

same p o s i t i o n  o f  m e t h o x y  p r o t o n .  The  i n t e g r a t i o n  i n d i c a t e d  a  

p r e s e n c e  o f  f i v e  p r o t o n s  a t  t h i s  s i g n a l .  The  m u l t i p l e t  a t  5 . 0 7  ppm 

m i g h t  b e  a s s i g n e d  t o  b e  a  t e r m i n a l  o l e f i n i c  p r o t o n  w h i c h  was  t r a n s  

t o  m e t h y l  g r o u p  d u e  t o  t h e  l o n g  r a n g e  c o u p l i n g  o f  &ICLYI& w as  b i g g e r  

t h a n  t h a t  o f  CÂA. T h e r e f o r e  t h e  m u l t i p l e t  a t  5 . 2 9  ppm was  a s s i g n e d  

t o  b e  a n  o l e f i n i c  p r o t o n  w h i c h  was CP6 t o  m e t h y l  g r o u p .  The  d o u b l e t s  

( J  = 9 Hz) a t  6 . 2 5  a n d  7 . 6 0  ppm, w h i c h  a r i s e  f r o m  t h e  CxCÔ p r o t o n s  Hg 

a n d  o f  t h e  p y r o n e  r i n g ,  w e r e  a n  i n d i c a t i o n  a n d  c o n f i r m a t i o n  o f  

t h e  p r e s e n c e  o f  a  c o u m a r i n  n u c l e u s  a n d  a l s o  sh o w ed  t h a t  t h e  p y r o n e  

r i n g  w as  u n s u b s t i t u t e d .  The  d o u b l e t ,  f a i l e d  a t  7 . 6 0  ppm i n  CD Clg , 

i n d i c a t e d  a  l a c k i n g  o f  o x y g e n  f u n c t i o n  a t  Cg i n  c o u m a r i n .  The  d o u b l e t s  

a t  7 . 4 1  a n d  6 . 8 6  ppm,  d u e  t o  Hg a n d  Hg, p o i n t e d  o u t  t h a t  t h e  Hg was 

a b s e n t  ( 4 5 ) .  A l l  o f  t h e  d a t a  o b t a i n e d  c o r r e s p o n d e d  t o  t h e  d a t a  i n  

t h e  l i t e r a t u r e  ( 4 6 , 4 7 ) ,  t h e r e f o r e  t h e  compound w as  i d e n t i f i e d  t o  b e  

p h e b a l o s i n  ( ^ 5 )  H

5 4
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4 .  Compound 4 A t o t a l  o f  2 5 . 0  mg,  0 .01% y i e l d ,  o f  t h i s  

co mpound w as  o b t a i n e d  f r o m  t h e  s t e m  b a r k  o f  ULcSlom&ZuiV nvcnUstum. I t  

was  r e c r y s t a l l i z e d  f r o m  a c e t o n e ,  a n d  i t  a f f o r d e d  c o l o r l e s s  n e e d l e  

c r y s t a l s .  The  i d e n t i f i c a t i o n  a n d  s t r u c t u r e  o f  t h i s  compound w e r e  

b a s e d  on  t h e s e  f o l l o w i n g  d a t a  ะ

m o l e c u l a r  w e i g h t  ะ 288 (EIMS)

m e l t i n g  p o i n t  ะ 2 1 1 - 2 1 2 °c ( u n c o r r e c t e d )

t i c  ะ T h i s  compound was  s p o t t e d  on  t i c  p l a t e s ,  d e v e l o p e d  i n

s o l v e n t  s y s t e m  A, B,  c ,  D, E ,  a n d  F ,  d r i e d  i n  o p e n  a i r  

t h e  d e t e c t i o n  was  p e r f o r m e d  w i t h  u v  l i g h t  a n d  s p r a y  

r e a g e n t s .  T h i s  compound g a v e  o n l y  o n e  s p o t  o n  t i c  i n  

e v e r y  s o l v e n t  s y s t e m s .  I t  f l u o r e s c e d  u n d e r  u v  l i g h t  

( 3 6 6  n m ) ; a n d  g a v e  a  b r o w n  s p o t  i n  I 2 v a p o r .

v a l u e s

u v  s p e c t r u m

i r  s p e c t r u m

0 . 6 4  i n  

0 . 9 0  i n  

0 . 61  i n  

0 . 1 6  i n  

0 . 3 8  i n  

0 . 1 3  i n

xMeOH
max

vKBr
max

s o l v e n t  s y s t e m  A

s o l v e n t  s y s t e m  B

s o l v e n t  s y s t e m  c

s o l v e n t  s y s t e m  D

s o l v e n t  s y s t e m  E

s o l v e n t  s y s t e m  F

= 2 2 2  nm ( l o g  £ = 3 . 9 9 )
320 nm ( l o g  ธ = 3 . 8 6 )

= 1770 cm 1 ( Y - l a c t o n e )

1725 cm ( c o u m a r i n  l a c t o n e )

810 cm  ̂ ( a s y m m e t r i c a l  s t r e t c h i n g  o f

e p o x y  r i n g )
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m a s s  s p e c t r u m  (EIMS) ะ m / e  (% r e l a t i v e  i n t e n s i t y )  = 288 ( 1 0 0 . 0 ) ,

( F i g .  26 )  229 ( 4 8 . 1 5 ) ,  214 ( 1 8 . 1 6 ) ,  213 ( 4 0 . 3 0 ) ,

186 ( 1 7 . 3 4 ) ,  43  ( 1 5 . 7 5 )

^H-nmr  s p e c t r u m  ( F i g .  27)

The  ̂H-nmr s p e c t r u m  o f  t h i s  compound i n  CDClg w e r e  s u m m a r i z e d  

a s  f o l l o w s  ะ

p r o t o n c h e m i c a l  s h i f t  (ppm) m u l t i p l i c i t y

3H (-CH ) 1 .6 7 s i n g l e t

3H (-OCH ) 3 . 9 5 s i n g l e t

1 H (H^) 4 . 0 4 s i n g l e t

1 H (แคู ่ ) 5 . 5 5 s i n g l e t

1H (H ) 6 . 3 2 d o u b l e t ,  J  =

1H (H ) 6 . 8 7 s i n g l e t

1H (H ) 7 . 3 7 s i n g l e t

1H (H ) 7 . 6 5 d o u b l e t ,  J  =

The d o u b l e t s  a t  6 . 3 2  a n d  7 . 6 5  ppm i n d i c a t e d  a n d  c o n f i r m e d  

t h e  p r e s e n c e  o f  a  c o u m a r i n  n u c l e u s .  The  s i n g l e t s  a t  6 . 8 7  a n d  7 . 3 7  

ppm d u e  t o  Hg a n d  H , t h e r e f o r e  t h e r e  w as  a  s u b s t i t u t i o n  a t  p o s i t i o n  6 .

The  d a t a  o b t a i n e d  i n d i c a t e d  t h a t  t h i s  com pound was  

m i c r o m e l i n  ( m i c r o m e l u m i n ) ( 5 6 ) ,  a n d  w e r e  a g r e e d  w i t h  t h e  d a t a  f r o m

l i t e r a t u r e  ( 4 8 ) .
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5 .  Compound 5 T h i s  compound ( 3 0 . 5  mg,  0 .01% y i e l d )  was  

o b t a i n e d  f r o m  t h e  s t e m  b a r k  o f  HcCAom&Ùim ïïlLYUiXwtn. I t  was  c r y s t a l l i z e d  

f r o m  a c e t o n e ,  a n d  g a v e  c o l o r l e s s  c r y s t a l s .  The i d e n t i f i c a t i o n  a n d  

s t r u c t u r e  e l u c i d a t i o n  o f  t h i s  compound w e r e  shown i n  t h e  f o l l o w i n g  

d a t a  ะ

m o l e c u l a r  w e i g h t  ะ 412 o r  414 (EIMS) 

m e l t i n g  p o i n t  : 1 3 7 - 1 3 8 0  ( u n c o r r e c t e d )

t i c  ะ T h i s  compound was  s p o t t e d  o n  t i c  p l a t e s , d e v e l o p e d  i n

s o l v e n t  s y s t e m  A, B, c , D, E ,  a n d  F ,  d r i e d  i n  o p e n  a i r ;  

t h e  d e t e c t i o n  was  p e r f o r m e d  w i t h  u v  l i g h t  a n d  s p r a y  

r e a g e n t s .  T h i s  compound g a v e  o n e  s p o t  on  t i c  i n  t h e s e  

s o l v e n t  s y s t e m  ( n o r m a l - p h a s e  s y s t e m s ) .  I t  d i d  n o t  

show a  s p o t  u n d e r  u v  l i g h t  (3 6 5  a n d  254 n m ) . I t  g a v e  

b l u e  c o l o r  w i t h  L i e b e r m a n n - B u r c h a r d  r e a g e n t  i n d i c a t e d  

t h a t  t h i s  compound m i g h t  b e  a  s t e r o l  ( 3 6 ) .  I t  a l s o  

g a v e  a  b r o w n  s p o t  w i t h  I 2 v a p o r .
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Rjr v a l u e s  ะ 0 . 7 0  i n  s o l v e n t  s y s t e m  A 

0 . 8 0  i n  s o l v e n t  s y s t e m  B 

0 . 6 9  i n  s o l v e n t  s y s t e m  c  

0 . 2 4  i n  s o l v e n t  s y s t e m  ซ 

0 . 4 8  i n  s o l v e n t  s y s t e m  E 

0 . 4 8  i n  s o l v e n t  s y s t e m  F

i r  s p e c t r u m  ะ vKBr
max = 3450 cm ** (O-H

( F i g .  28 ) 2800.- 3 0 0 0 cm- 1

1650 cm- 1 , lo w

1080 cm- 1 (C -0

s t r e t c h i n g )

(C-H s t r e t c h i n g )  

i n t e n s i t y  ( c = c  s t r e t c h i n g )  

s t r e t c h i n g ) ( 4 9 )

m a s s  s p e c t r u m  (EIMS) ะ m / e  (%

( F i g .  29 ) 412
382

( F i g .  30) m /e  (%

400

r e l a t i v e  i n t e n s i t y )  = 414 ( 9 5 . 2 5 ) ,

( 9 4 . 0 9 ) ,  400 ( 1 0 0 . 0 ) ,  396 ( 4 6 . 0 2 ) ,  
( 5 0 . 6 2 )  ,

r e l a t i v e  i n t e n s i t y  = 412 ( 1 0 0 . 0 ) ,  

( 7 8 . 3 6 ) ,  392 ( 3 9 . 5 2 ) ,  382 ( 3 8 . 5 9 )

1 H-nmr s p e c t r u m  ( F i g .  31)

The ^H-nmr s p e c t r u m  s h o w e d  t h e s e  f o l l o w i n g  s i g n a l s  ะ

-  A b r o a d  b a n d  a t  0 . 6 8 - 2 . 3  ppm,  o r i g i n a t i n g  f r o m  t h e  

u n r e s o l v e d  m u l t i p l e t s  o f  t h e  e g u i v a l e n t  p r o t o n s  o f  t h e  s t e r o i d  

s k e l e t o n ,  was  a  c h a r a c t e r i s t i c  o f  s t e r o i d s .

-  A v e r y  b r o a d  m u l t i p l e t  a t  3 . 5  ppm o r i g i n a t e d  f r o m  t h e

3a  p r o t o n .

-  A b r o a d  m u l t i p l e t  a t  5 . 0 9  ppm,  AB p a t t e r n  c o u p l i n g ,  

o r i g i n a t e d  f r o m  o l e f i n i c  p r o t o n s .

-  A b r o a d  m u l t i p l e t  a t  5 . 3 6  ppm o r i g i n a t e d  f r o m  e t h y l e n i c

p r o t o n .
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-  The c h a r a c t e r i s t i c  p e a k s  o f  1 8 -  a n d  1 9 -  m e t h y l  g r o u p s  

w e r e  a t  0 . 6 8  a n d  1 .0 1  ppm,  r e s p e c t i v e l y  ( 4 9 ) .

A c c o r d i n g  t o  t h e  d a t a  o b t a i n e d ,  t h i s  com pound w as  c h a r a c t e r i z e d  

t o  b e  a  s t e r o l .  More e x p e r i m e n t s  a r e  n e e d e d  f o r  i d e n t i f y i n g  t h e  

s t r u c t u r e  o f  t h i s  compound ( 5 0 , 5 1 , 5 2 ) .  B e c a u s e  a  s t e r o l  w as  commonly  

f o u n d  i n  many p l a n t s  a n d  t h i s  compound was  o u t  o f  o u r  i n t e r e s t ,  t h e  

m or e  i n f o r m a t i o n  f o r  i d e n t i f i c a t i o n  o f  t h i s  compound w as  n o t  p e r f o r m e d .
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C o n c l u s i o n s

CtCLUA&YUl helAmandcCLna. , f a m i l y  R u t a c e a e ,  w as  f o u n d  i n  t h e  

n o r t h e a s t  o f  T h a i l a n d .  A r e p o r t  o f  u s i n g  t h i s  p l a n t  a s  f o l k l o r i c  

m e d i c i n e  h a s  b e e n  known a s  s t o m a c h i c a .  I t s  r o o t  b a r k  g a v e  p u n g e n t  

o d o r ,  a n d  t a s t e d  b i t t e r  a n d  a c r i d .

The  i n v e s t i g a t i o n  o f  t h e  r o o t  b a r k  o f  t h i s  p l a n t  was  

p r e v i o u s l y  d o n e ;  t h e  p r e s e n c e  o f  5 c o u m a r i n s  c l a u s a r i n ,  d e n t a t i n ,  

o s t h o l ,  x a n t h o x y l e t i n , a n d  n o r d e n t a t i n  a s  w e l l  a s  o n e  c a r b a r z o l e  

a l k a l o i d  h e p t a p h y l l i n e  was  r e p o r t e d  ( า 5 ) .  The  f u r t h e r  i n v e s t i g a t i o n  

o f  t h e  r o o t  b a r k  o f  t h i s  p l a n t  was  p e r f o r m e d .  We c o u l d  i s o l a t e  t h e  

tw o  m o r e  c a r b a z o l e  a k l a l o i d s  6 - m e t h o x y h e p t a p h y l l i n e  a n d  l a n s i n e .

The  s t r u c t u r e s  o f  t h e s e  two a l k a l o i d s  w e r e  e s t a b l i s h e d  o n  t h e  b a s i s  

o f  c h e m i c a l  a n d  s p e c t r o s c o p i c  m e t h o d s .  B o t h  com p oun ds  g a v e  b ro w n  

c o l o r  w i t h  b e n z i d i n e  r e a g e n t  i n d i c a t i n g  t h e  p r e s e n c e  o f  p h e n o l i c  

g r o u p .  T h i s  w as  c o n f i r m e d  b y  a d d i n g  a  f ew  d r o p s  o f  s o d i u m  h y d r o x i d e  

s o l u t i o n  i n t o  e a c h  s o l u t i o n  o f  a l k a l o i d s  i n  m e t h a n o l .  B a t h o c h r o m i c  

s h i f t s  f r o m  303 t o  310 nm f o r  6 - m e t h o x y h e p t a p h y l l i n e  a n d  f r o m  302 

t o  307 f o r  l a n s i n e  a p p e a r e d  i n  u v  s p e c t r a .  The  i r  s p e c t r a  o f  b o t h  

com p oun ds  s ho w ed  -OH a n d  -NH s t r e t c h i n g  a n d  a l d e h y d e  c=0 s t r e t c h i n g .  

EIMS sh o w ed  a n  o d d  n u m b e r  o f  m o l e c u l a r  i o n  (3 0 9  f o r  6 - m e t h o x y h e p t a ­

p h y l l i n e  a n d  241 f o r  l a n s i n e )  i n d i c a t e d  t h a t  t h e s e  com p oun ds  m i g h t  

c o n t a i n  a  n i t r o g e n  a t o m .  The ^H-nmr  s p e c t r a  o f  t h e s e  c om p oun ds  w e r e  

a n a l y s e d .  I n  6 - m e t h o x y h e p t a p h y l l i n e ,  t h e  s o l v e n t  e f f e c t s  i n  DMSO-dg 

was  p e r f o r m e d  f o r  s t r u c t u r e  a n a l y s i s  ( 4 0 , 4 1 ) .  H y d r o g e n - b o n d i n g  

b e t w e e n  s o l v e n t  (DMSO-dg) a n d  t h e  a l k a l o i d  p r o v i d e d  b e t t e r  s i g n a l
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s e p e r a t i o n s  r e l a t i v e  t o  t h o s e  i n  d e u t e r o c h l o r o f o r m .  L a n s i n e ,  w h i c h  

c o u l d  o n l y  b e  d i s s o l v e d  i n  DMSO-dg, a l s o  showed  g o o d  s i g n a l  

s e p e r a t i o n s  w h i c h  c o u l d  b e  a n a l y s e d .  The c o m p a r i s o n  o f  s p e c t r o s c o p i c  

d a t a  o f  t h e s e  com p oun ds  w i t h  t h e  known com p oun ds  f r o m  l i t e r a t u r e s  

w e r e  made a n d  m o s t  o f  t h em  w e r e  i d e n t i c a l .  6 - M e t h o x y h e p t a p h y l l i n e  

a n d  l a n s i n e  h a v e  b e e n  p r e v i o u s l y  f o u n d  i n  t h e  r o o t  b a r k  o f  

C la u A z n a  I n d i c i a  O l i v .  ( 2 1 ) a n d  t h e  l e a v e  o f  C la u A e . n a  l a m i u m  ( 1 6 ) ,  

r e s p e c t i v e l y .  The  r e s u l t  o f  t h i s  i n r e s t i g a t i o n  sho ws  t h e  f i r s t  r e p o r t  

o f  t h e s e  tw o  a l k a l o i d s  i n  t h e  r o o t  b a r k  o f  C la u & c n a  k a h m a n d l a n a .

U lc A o m zlu m  m ln u tu m  ( F o r s t . f . )  W i g h t  a n d  A r n .  (Synonym

M. p u b u c z .n l ,  Blume)  b e l o n g s  t o  t h e  f a m i l y  R u t a c e a e .  I t  h a s  a  w i d e  

r a n g e  e x t e n d i n g  f r o m  I n d o - C h i n a  t o  t h e  P a c i f i c  ( 5 3 ) .  I n  t h i s  s t u d y ,  

t h e  p l a n t  s p e c i m e n  w as  c o l l e c t e d  f r o m  N a k o r n s r i t h a m m a r a t  p r o v i n c e ,  

T h a i l a n d .

The  c h e m i c a l  c o n s t i t u e n t s  o f  t h e  l e a v e  o f  t h i s  p l a n t  h a v e  

b e e n  p r e v i o u s l y  r e p o r t e d ,  c o n t a i n i n g  a  p y r a n o g u i n o l i n e  a l k a l o i d  

f l i n d e r s i n e  ( 5 4 )  a n d  f o u r  c o u m a r i n s  m i c r o p u b e s c i n  ( 5 4 ) ,  o s t h o l  ( 4 8 ) ,  

m i c r o m e l u m i n  ( m i c r o m e l i n ) ( 4 8 ) ,  a n d  m i c r o m i n u t i n  ( 5 5 ) .

I n  t h i s  s t u d y ,  t h r e e  com p oun ds  w e r e  i s o l a t e d  f r o m  t h e  s t e m  

b a r k  o f  t h i s  p l a n t .  The f i r s t  compound i s  p h e b a l o s i n ,  w h i c h  was  

p r e v i o u s l y  o b t a i n e d  f r o m  t h e  l e a v e  o f  p k c b a l l u m  lu b Z A C u lo 6 u m , 

P k c b a l lu m  d /L u m m on d ll ( 4 6 ) ,  fÀuAAaya p a n l a u l a l a ,  a n d  Mu siA a ya  e x o t i c a  

( 2 9 ) .  The  s e c o n d  compound i s  m i c r o m e l u m i n  ( m i c r o m e l i n ) ,  w h i c h  was  

i s o l a t e d  f r o m  t h e  l e a v e  o f  U lC A O m clum  m ln u tu m  ( 4 8 ) ,  H ic A o m d u m  

In tc g Z A A lm u m  ( 5 6 ) ,  a n d  U LcH om zlum  z a y la n lc u m  ( 1 8 )  a n d  f r o m  t h e  t r e e
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b a r k  o f  CcU>e.aAÂ.a gh.a.\)Q,not<LY\^ ( 5 7 ) .  And t h e  t h i r d  co mpound i s  a  

s t e r o l .  A l l  o f  t h r e e  co m pounds  w e r e  a n a l y s e d  on  t h e  b a s i s  o f  c h e m i c a l  

a n d  s p e c t r o s c o p i c  m e t h o d s .  The f i r s t  two c o m p o u n d s ,  p h e b a l o s i n  a n d  

m i c r o m e l i n ,  t h e  c o u m a r i n s ,  sh o w ed  t h e  s p e c t r o s c o p i c  d a t a  ("'แ-ททไท, i r )  

c o r r e s p o n d e d  t o  t h e  known o n e s  i n  t h e  l i t e r a t u r e s .  The  t h i r d  

c o m p o u n d ,  c h a r a c t e r i z e d  a s  a  s t e r o l ,  was  o u t  o f  o u r  i n t e r e s t ,  

t h e r e f o r e  m o r e  s p e c t r o s c o p i c  d a t a  w e r e  n o t  o b t a i n e d .
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