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ปฐมนิพนธ์

ORIGINAL ARTICLE

\

ISOQUINOLINE ALKALOIDS FROM NEOLITSEA 
A UREO-SERICEA STEM BARK

Pongpun Siripong, M.Sc. *
.  Bumrung Tantisewie, B.Sc. **

Surattana Amnuoypol, M.Sc. **

A B S T R A C T
By means of column chromatography, four isoquinoline alkaloids of the aporphine, pavine and 

tetrahydrobenzylisoquinoline types were isolated from the stem bark of Neolitsea aureo-sericea Kosterm. 
The physical, chemical properties and spectroscopic data of those alkaloids have shown that they are 
isoboldine, bisnorargemonine, norcinnamolaurine and (+) -  reticuline. Bisnorargemonine and norcinna- 
molaurine have never been reported to be found in genus Neolitsea. (Th. J. Pharm. Sci., Vol. 12 No. 4,
327-333 (1987) )

K E Y  W O R D S
Neolitsea aureo-sericea Kosterm., Lauraceae, isoquinoline ฟkฟoids, aporphine, pavine, tetrahydrobenzyl
isoquinoline, isoboldine, bisnorargemonine, norcinnamolaurine, (+) -  reticuline.

* Medicinal Plants Research Section, Research Division, National Cancer Institute, Bangkok 10400, Thailand.
** Department of Pharmacognosy, Faculty of Pharmaceutical Sciences, Chulalongkorn University, Bangkok 10500, Thailand.
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I N T R O D U C T I O N

Neolitsea aureo-sericea Kosterm. had been reported as one of new species of Neolitsea in Thailand
(1) . In Malaysia, Indonesia and India, the root and bark of Neolitsea spp. are applied for skin diseases
(2) . In thailand, the medicinal uses are reported only in the genus Litsea but not in the Neolitsea. The 
Neolitsea plants are found to be rich in isoquinoline alkaloids, mainly aporphines, and also found pro- 
aporphines, oxoaporphines, tetrahydrobenzylisoquinolines. Other chemical constituents such as flavonoids, 
monoterpenes, sesquiterpenes, triterpenes, lignans, fatty acids and phytosterols are also occurred in this 
genus.

There are many reports on the pharmacological action of the isoquinoline alkaloids. Most of 
tetrahydrobenzylisoquinolines are displaying as smooth muscle relaxant whilst some are vasodilaters. 
Aporphines act mostly on nervous system. Boldine has a mild sedative, diuretic, antiparasitic actions and 
increases the secretions of the liver and salivary glands. Isoboldine is the insect antifeedants. There is no 
previous report on the pharmacological action of pavine alkaloid (3). Other chemical constituents such 
as neoliacine, the germacranolide sesquiterpene dilactone was also reported to exhibit moderate cytotoxicity 
to HeLa cell culture in vitro(A).

Neither phytochemical nor pharmacological studies of Neolitsea aureo-sericea Kosterm. has been 
reported previously. This present work is led to the phytochemical studies, deeply on isoquijioline alkaloids.

M A T E R I A L S  A N D  M E T H O D S
Materials The stem bark of Neolitsea aureo-sericea Kosterm. was collected from Pakthongchai, Nakorn- 
Rachasima, Thailand. The plant material was identified by Mr. Weerachai Na Nakorn of the Royal 
Forest Department and Mrs. Jaree Bunsiddhi, Botany Section, Department of Medical Science, Bangkok.

Melting points were determined on Gallenkamp MFB 595 melting point apparatus and were 
uncorrected. Optical rotations were obtained on Perkin-Elmer 241 polarimeter. u v spectra were measured 
on double beam spectrophotometer, Hitachi 220A. IR spectra were determined on Shimadzu-440 using 
KBr disc. NMR (*H) spectra were recorded with Bruker WP 200 MHz Supercon FT spectrometer in 
DMSO-dg solution with TMS as internal reference. Mass spectra were obtained on Kratos MS 9/50 operating 
at 70 eV.
Extraction and isolation The dried powdered bark (3 kg) of Neolitsea aureo-sericea Kosterm. was extracted 
in a Soxhlet apparatus with petroleum ether (b.p. 60-80° C) for 48 hours. The defatted bark was extracted 
exhaustively with 95% ethyl alcohol at room temperature. The filtrate was concentrated under reduced 
pressure to sticky mass (311 g). This sticky mass (150 g) was acidified with 5% acetic acid solution (1 L). 
The acid solution was filtered and basified with strong ammonia solution and extracted with chloroform 
(8 X 200 ml). The extract were pooled and concentrated under reduced pressure to give dried yellowish- 
brown crude ฟkฟoid NAA (31.35 g). The aqueous layer was further extracted with chloroform ะ methanol 
2 ะ 1(4x200 ml) and concentrated to give brown crude alkaloid NAB (10.52 g).

The crude alkaloid NAA (5 g) was isolated by silica gel chloroform ะ methanol 95 ะ 5 column 
chromatography.
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Table 1 Elution pattern of column chromatography

Fraction 
(50 ml) Name of fraction Compound

1-22 A __

23-31 B N A -1
32-37 c N A -1 *  N A -2 , N A -4
38-45 D N A -1 *  N A -2 , N A -3 , N A -4
46-58 E N A -2 , N A -3 , N A -4
59-78 F N A -2 *  N A -3 , N A -4 *

* main substance in the fraction

C om p ou n d  N A -1 w as purified b y  recolum n chrom atography (silica g e l/c h lo r o fo r m ) from  Fraction  
B to  g ive  p a le  p ink  p la tes o f  ap o rp h in e a lk a lo id  (180  m g).

F raction  E  (2 .1 8  g) w as sh o w n  to  co n ta in  m ixture o f  a lk a lo id s  N A -2 , N A -3  and  N A -4 . T h e  
in fo rm a tio n  o f  F raction  E  silica  gel co lu m n  ch rom atog rap h ic  iso la tio n  w as sh o w n  in  T a b le  2 .

Table 2 E lu tio n  p attern  o f  s ilica  gel co lu m n  ch ro m atogra p h y

Fraction 
(20 ml) Eluent Name of 

fraction Compound

1-30 B en z-E tO A c-M eO H Ea —

8-4-2
31-37 ท Eb N A -3
38-85 ท Ec N A -2 , N A -3 , N A -4

86-100 แ E d N A -2 *  N A -3 , N A -4 *
101-125 ท E e N A -2 *  N A -4 *

126 M eO H E f

* main substance in the fraction

C o m p o u n d  N A -3  w as p u rified  b y  co lu m n  ch ro m atog rap h y  (silica  g e l /h e x a n e -a c e to n e  1-1) from  
F raction  E b  (0 .0 6  g) to  g ive  co lou r less  n eed les o f  te tra h y d ro b en zy liso q u in o lin e  a lk a lo id  (12  m g).

Fraction Ee (0.21 g) contains m ixture o f  a lkaloids N A -2  and N A -4 . T h ey w ere iso lated  and purified  
b y  preparative th in  layer ch ro m ato g ra p h y  (silica  gel G /E tO A c -M e O H  1-1) to  g ive  26  an d  10 m g o f  
iso q u in o lin e  a lk a lo id s N A -2  and  N A -4 , resp ectively .
COMPOUND NA-1 p a le  p in k  p la tes fro m  m eth a n o l, m p . 121-2° c  (u n corrected ), [a ]p 6 +  5 3 .65  (c =
0 .0 2 3 3  g / m l , ch lo ro fo rm ), € 19H 21 N O 4, T L C  ะ silica  gel G  (E .M erck ) ะ C H C lg -M eO H  9-1 (0 .5 2 ), s ilica  
gel G  (E .M erck) ะ b enzen e-E tO A c-M eO H  8-4-2 (0 .35), silica gel G  (E .M erck) : E tO A c-M eO H  1-1 (0 .51), 
u v  ะ X m ax (CH Clg) 240, 280, 312, 320 nm , IR  (KBr) V m ax (cm -1) =  3180, 2910, 1600, 1510, 1462, 1280, 
1230, 1105, 1078, 1020, 810, 760, 'H -N M R  (CDClg, 60  M H z) Ô 2 .52  (3H , ร, N -C H g), 3 .9 0  (6H , ร, 2xO C H g),
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6 .5 2  (1H , ร, H -C 3 ) ,  6 .8 0  (1H , ร, H -C 8), 8 .02  (1 H , ร, H - C l l ) ,  M S ะ 70 eV , m /z  (rel. int. % ) 327 (M +, 98), 
326 (1 0 0 ), 312  (2 9 ), 3 10  (12 ), 296  (10 ), 284  (44), 269  (12), 253 (2 2 ), 252  (15).
COMPOUND NA-2 w h ite  a m o rp h o u s p o w d er , m p . 2 3 8 -9 °c (u n corrected ), [a ]^ 6-2 1 4 .20  (c =  0 .0 0 4 9  
g /m l, m eth anol), C igH 21N O 4, T L C  ะ silica gel G  (E .M erck) ะ C H C lg-M eO H  9-1 (0 .37), silica gel G  (E .M erck) 
โ  b en zen e-E tO A c-M eO H  8-4-2  (0 .2 1 ), s ilica gel G  (E .M erck ) ะ E tO A c-M eO H  1-1 (0 .5 0 ), u v  ะ X m ax  
(C H C lg) 288 292  n m , X m ax  (C H C lg +  0 .1  N  HC1) 285, 2 90  nm , IR  (K Br) V m ax (cm "1) =  3 5 ๓ , 2 9 10 , 
1610, 1510, 1480, 1420, 1260, 7 60-780 , XH -N M R  (D M S O , 2 0 0  M H z) Ô 2 .3 2  (3 H , ร, N -C H g ), 3 .6 3  (3 H , 
ร, O C H 3), 3 .6 9  (3 H , ร, O C H g), 6 .3 0  (1 H , ร, H -C 1 0 ), 6 .4 3  (1 H , ร, H -C 4), 6 .5 0  (1 H  ร, H - C l) ,  6  65 (1 H ,  
ร, H -C 7 ), M S ะ 70  eV , m /z  (rel. in t. % ) 328 (M + + 1, 11), 327 (M +, 5 3 ), 326 (4 4 ), 312 (7 ), 191 (2 4 ), 190  
(1 ๓ ) ,  177 (4 ), 176 (3 ), 175 (10).
COMPOUND NA-3 co lou rless  n eed les from  h ex a n e , m p . 196-7° c, [ a I d6 +  9 0 .9 2  (c =  0 .0 0 5 5  g /m l ,  
e th a n o l), C 47H 17N O 3, T L C  ะ silica  gel G  (E . M erck) ะ C H C lg-M eO H  9-1 (0 .4 2 ), silica  gel G  (E .M erck ) ะ 
b enzen e-E tO A c-M eO H  8-4-2 (0 .41), silica gel G  (E .M erck) ะ E tO A c-M eO H  1-1 (0 .58), u v  ะ X m ax (CH C13) 
24 2 , 288 n m , X m ax  (C H C 13 +  0 .1  N  HC1) 240 , 285 n m , X m ax  (C H C lg +  0 .1  N  N a O H ) 2 40 , 288 n m , 
IR  (KBr) V m ax (cm -1) =  3410, 2 9 ๓ , 1 6 ๓ , 14 80 -15 ๓ , 1460, 1240, 1020, 6 ๓ , XH -N M R  (D M S O , 2 ๓  M H z) 
Ô 5 .๓  (2H , ร, -O C H 20 - ) ,  6 .59  (1H , ร, H -C 8), 6 .67  (2H , d , J =  8 .445 , H -C 2', H -C 60 , 6 .7 9  (1 H , ร, H -C 5), 
7 .0 4  (2 H , d , J =  8 .4 0 5 , H -C 3', H -C 5') 9 .1 7  (1 H , ร, p h en . O H ), M S ะ 70 eV , m /z  (rel in t .% ) 283 (M  , 
0 .3 1 ) , 282  (1 .6 7 ), 177 (33 ), 176 (1 ๓ ) ,  146 (4) 118 (9 ), 107 (1 2 ), 91 (1 1 ), 77  (8 ), 65 (7 ).
COMPOUND NA-4 y e llo w  a m orp h ou s p o w d er , m p . 125-6°c, [ a ] p 5 — + 5 5 .0 0  (c =  0 .0 ๓ 1  g /m l) ,  
e th a n o l), C j9H 23N O 4, u v  ะ X. m ax  (C H C lg) 2 4 2 , 288  n m , X m ax  (C H C lg  +  0 .1  N  HC1) 2 40 , 2 90  n m , IR  
(K Br) V m ax (cm -1) 34 10 , 2 9 00 , 1600, 1520, 1440, 1220-1280 , 1130, 1020, 7 ๓ ,  6 ๓ ,  1H -N M R (D M S O ,  
2 ๓  M H z) 8  2 .4 9  (3 H , ร, N -C H 3), 3 .8 5  (6 H , ร, 2 x O C H 3), 6 .3 5  (1 H , ร, H -C 8), 6 .5 4  (1 H , ร, H -C 5), 6 .5 9  
(1H , dd, Jo  ะ= 8.32, Jm  =  1.73, H -C 2'), 6 .74  (1H , d, Jo =  8 .32, H -C 3'), 6 .75 (1H , d , Jm  =  1.73, H -C 6'), 
M S  ะ 70 eV , m /z  (r e l .in t .% ) 329  (M +, 17), 328 (64) 327 (6 0 ), 326 (3 6 ), 312 (87), 193 (2 9 ), 192 (10 0 ), 177 
(39).

R E S U L T S  A N D  D I S C U S S I O N
T h e iso la ted  C o m p o u n d  N A -1  w as a  m o jo r  a lk a lo id , it g ave  p o sitive  test w ith  D r a g e n d o r ff’s 

reagen t (o ran ge p recip ita te). T h e  uv and  M S sh o w ed  th at it is a p o rp h in e  a lk a lo id . T h e  IR  sp ectru m  
sh o w ed  h yd ro xyl g rou p  at 3180  cm -1 and a ro m atic  ring at 1 6 ๓ , 1510 cm -1. T h e  XH -N M R  sh o w ed  th e  
p resen ce o f  N -m eth y l (2 .5 2 ), tw o  m eth o xy ls  (3 .9 0 ) and aro m a tic  p ro to n s (6 .5 2 , 6 .8 0 , 8 .0 2 ). T h e  m ass  
spectrum , m olecular ion  peak and base peak o f  N A -1  show ed at m /z  327 and 326, respectively. T h e m ain  
fra g m en tatio n  p a th w ay  fo r  N A -1  is co n sisten t b e in g  th e  retro-D ie ls-A ld er  rea ctio n  as ring B  is b rok en  
and  lo ss  o f  C H 2N C H g.

T h e iso la ted  C o m p o u n d  N A -1  is id en tified  as a  k n o w n  a p o rp h in e a lk a lo id  ca lled  iso b o ld in e  b y  
com p a riso n  o f  its m eltin g  p o in t, U V , XH -N M R  and  M S sp ectra  w ith  th e d a ta  o f  th e  iso la ted  iso b o ld in e  
fro m  N eolitsea  fu sca ta  (T h w a it .)  A ls to n . (5).

T h e iso la ted  C o m p o u n d  N A -2  a lso  gave  p o sitiv e  test w ith  D r a g e n d o r ff’s reagen t. F rom  uv and  
m ass spectral data , N A -2  is pav in e a lk a lo id  (6 ). T h e  IR  spectrum  sh o w ed  h y d ro xy l g ro u p  at 3 5 ๓  cm ”1 
and  aro m atic  Ting-ortho su b stitu ted  at 1 6 ๓ , 1510, 76 0-78 0  cm -1. T he XH -N M R  spectrum  sh ow ed  signals 
corresp o n d in g  to  N -m eth y l (2 .3 2 ), tw o  m eth o x y ls  (3 .6 3 , 3 .6 9 ) and  a rom a tic  p ro to n s (6 .5 0 , 6 .4 3 , 6 .6 5 ,  
6 .3 0 ) . T h e m ass spectrum  sh o w ed  th e b a se  p eak  (190) a n d  m o lecu lar  io n  p eak  (3 2 7 ). T h e  fra g m en ta tio n  
o f  N A -2  p roceed s essen tia lly  by o n ly  o n e  p a th w a y , resu ltin g  in  fo rm a tio n  o f  th e N -m eth y liso q u in o liu m  
io n  (m /z  190) an d  lo ss  o f  th e  N -m eth y l radical to  g ive  iso q u in o liu m  io n  (m /z  175).

T h e iso la ted  C o m p o u n d  N A -2  is id en tified  as a  k n o w n  pav in e a lk a lo id  n am ed  b isn o ra rg em o n in e  
b y  co m p a riso n  o f  its m eltin g  p o in t, XH -N M R  and  M S  spectra  w ith  th e  data  o f  th e  iso la ted  b isn orarge-
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T h e isolated  C om p ou n d  N A -3  is tetrahydrobenzylisoquinoline ฟ kaloid . T h e IR  spectrum  show ed  
am ine at 3410 cm -1 and  arom atic ring at 1600, 1460 cm -1. T he H -N M R  show ed  signals o f  a  m ethylenedioxy  
grou p  (5 .9 ) , tw o  arom a tic  p ro to n s , C -5 and  C -8 o f  ring A  (6 .7 9 , 6 .5 9 ) a n d  fo u r  a ro m atic  p r o to n s , C -2 ', 
C -3', C -5 ', C -6 ' o f  ring B  (6 .6 7 , 7 .0 4 ) . T h e m ass sp ectru m  sh o w ed  b ase  p eak  and  m o lecu la r  io n  p eak  at 
m /z  176 and  2 8 3 , resp ectively . T h e m ain  fra g m en tatio n  p a th w a y  fo r  N A -3  is sh o w n  b e lo w .

monine from A r g e m o n e  h isp id a  Gray and A . m u n ita  Dur. & Hilg. subsp. r o tu n d a ta  (Rydb.) G.B.Ownb.
CO, (8).

m /z  107

C om p ou n d  N A -3  is identified  as a  tetrahydrobenzylisoquinoline a lkฟ o id  nam ed norcinnam olaurine. 
T h e m eltin g  p o in t, uv, 'H -N M R  and  M S  spectra l d a ta  o f  N A -3  are in  fu ll agreem en t w ith  th o se  o f  
n orc in n a m olau rin e  iso la ted  from  C innam om um  sp . (9 ).

T h e iso la ted  C o m p o u n d  N A -4  is a ls0 te tra h y d ro b en zy liso q u in o lin e  a lk a lo id . T h e  IR  sp ectru m  
show ed  hydroxyl group at 3410 cm -1 and  arom atic ring at 1600, 1520 cm -1. T h e ^ - N M R  spectrum  show ed  
th e p resen ce o f  N -m eth y l p ro to n  (2 .4 9 ), tw o  m eth o x y ls  (3 .8 5 ) and  aro m a tic  p ro to n s o f  C -2 ', C -3', and  
C -6' o f  ring B  (6 .5 9 , 6 .7 4 , 6 .7 5 ) . T h e  m ass sp ectru m  sh o w ed  th e  b ase  p eak  (m /z  192) a n d  m o lecu la r  io n  
p eak  (m /z  329). T h e fra g m en ta tio n  is th e  sam e p a th w a y  as N A -3 .

T h e  o p tica l ro ta tio n  and  *H -N M R  o f  N A -4  co rresp o n d  w ith  th e  d ata  o f  (+) -reticu lin e  iso la ted  
from  Thalictrum revolutum  T op s (10). F rom  th e various spectroscop ic evidences, it is consistent established  
th at C o m p o u n d  N A -4  is (+ )  - reticu lin e.

C on cern in g  th e  ch em o ta x o n o m ic  p o in t o f  v iew , in  su b trib e L itse in eae , th e  m o rp h o lo g ica l  
d ifferen ce  a m o n g  gen u s L itsea  and  N eolitsea  are very  s ligh t. T h is p h y to ch em ica l w o rk  in v estig a ted  th e  
p resen ce o f  b isn o ra rg em o n in e  an d  n o rc in n a m o la u rin e  in  g en u s N eolitsea. W h ile , b o th  o f  th ese  a lk a lo id s  
h av e never b een  fo u n d  in  Litsea . C h e m o ta x o n o m ica lly , th is su p p orts th e  c la ss if ica tio n  o f  gen era  L itsea  
and  N eolitsea  in  su b trib e L itse in eae .

Further p h a rm a co lo g ica l stu d ies o f  th e  a lk a lo id s , iso b o ld in e , re ticu lin e , n o rc in m a m o la u r in e  and  
esp ecia lly  b isn o ra rg em o n in e  sh o u ld  b e  d o n e .
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