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ABSTRACT

The roots of Trielisia subcordata have been exhausti vel y-

extracted with nethanol. Extraction of the nmethanol extract
with dilute hydrochloric acid followed by Gasification gave
an al kal oi dal fraction which on Colum Chromat ography vyi el ded
a naj or conpound ( A) . Based on chem cal and spectroscopic

evi dence, (A) has been tentatively assigned structures

(18-19).
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INTRODUCTION

The genus Triclisia belongs to the family Menispemaseas
(Order-Berbaridales). Plants belonging te thig family are
twining or rarely errect shrubs. They are gensrally distributed .
throughout the tropics with a few gpecies in warm temperate regiens,
but ccouring mainly in evergreen forest areas of tropical Africa.1
A considerable number of Menispermaceous aikaloid yielding plante
have been used as crude drugs in the Far Bast, However, the alkale~
olds so far isolated from them, theugh pharmacclogically actlive,
do not seem to be of practical therapeutic value.2

In the past decade, a number of the species belonging 4o fThis
family have been studied, Phytochemical investigations of these

plants have revealed that Triclisia gilletii found in Ivory Ceast

L

and Southern Nigeria1 contained Efirine3 (1) and Trigilletimine
(2), while Phenanthine and O—methylmoschatolineS (3) have been |
isolated from the stems, Ethanolic extract of the roots of this

specie hap yielded Trigilletin96 (4L). Investigation also revealed

that & diquaternary alkaloid, N,N'-dimethylpheanthine with muscle
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relaxant effect on rats and mice, Pheanthine7 (6), and Trigilicti.
mine* (2) have been isolated from T. patens (found in Liberia and
Senegal), The ethanol extract of powdered leoves of the specie has
yielded O-methylmoschatoline (Homoschatoline) {3) and Aromoline®

(7). TFurther studies of the Triclisia gpecies shewed that N,N1—

dimethylpheanthine (5) and pheanthineT (6) have been isolated from

T, dietyophylla., Extracts of the leaves and twigs also yielded
Triclisine, Tricliseine and Nositol.9

Physiological studies on these Iriclisia species have revealed

that their extracts have been locally used in the treatment of
_Malaria, diarrvhea, Pyorrhea, swelling in the extremities, andemia
joint pains, and as arrow poisons.10 The leaves and twigs of

T, dictyophylla have been locally used for treating srnsemia and

nadena nf legs.

T, subcordata commonly called Alugbonron in Yoruba is a

slender woody twiner with brownish stems usually 6-15ft long «

with green flowers and orangs fruits. It is found in  Cape Coast,
Achimote, Lome, Northern and Southern Nigeria.1 The root has been
guccessfully used loecally, especially in the Jiastern states of Nigeris

ags a emocth muscle relaxant to expel retained placenta and as smoothening,






OMe  OMe

OH
Me

(7)




agent when rubhed on the body either alone or with palm

kernel oil. In the Northern States, it is umed as a laxative

: Hecent phytcchemical investigations on the plant led to the
isolation of a few alkaloids, The chloroform extract of the
powdered ronts has yielded Tetrandrine8 (8), Adsorption colum
chromatography of the quatermary lodide fraction over ailicic
acid gave Plamatine iodide (9), Magnoflorine iodide (10) and ;
two incompletely characterised alkaloidso11 Bthaneol extract |
of the roots also yielded Tricordatine6 (11).

The regp-nses to the water exiract of the plant of isolated
fissues (rabbit-acrtic s*rip, guinea-pig ileum, guinea pig utemus
etc.) have been found to be higher then the responses to known
drugs12 guch as Noradrenaline {12), Adrenaline (13), Serotonin,
Histamine (1L) Isoprenaline and Acetylcho’‘vie (15). Pharmacological
atudies on Tetrandrine have revealed that it has a pronounced
. irritant action on mucous membrans. ig slightly antipyretic,
Froduces hyperglycemia in »abbits, induces emesis in pigeons,
depresses cardiac activity, reduces blood pressure and depresses
the smooth muscle of isalated rabbit intestine and guines pig or

rabbit Uterus.2 It has also been found o cause reversal of the
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polymorphonuclear cells and lymphocytes in rabbits four or six
hourg after injection. It has also been shown pharmaCOIOgically13
that acetylcholine, adrenaline and Noradrenaline are concerned with
the transmission of impulses in the human nervous syatem. Norad-
renaline is secreted by the adrenal medulla and released at the
sympathetic nerve endings, producing a variety of physiclegical
effects, including 2 rise in blood pressure and blecd sugar,
dilation of the pupil of the eycs, acceleration of the heart
. rate, relaxation of the bronchial muscles and constriction of
some blood vessels, Adrenaline is mixed with local anaesthetic
in dentistry and surgery, resulting in reduced bleeding.13
The centre of interest of this work is in the muscle relaxing

and anti-geid effects of the plunt extract, Consequently we have
declded to look at the alkaloidal constituents of the rcot with

the primary aim of isolating the characterlsing any pure alkaloid(s)
for subsequent rpharmacological studies.

In most alkaloid~bearing planta, the allaloids constitute only

a small percentage in terms of dry weight. In their extraction

and izolation, there is first the problem of separating them from
the bulk of non-alkaloidal materizls. Also, very few plants (if
_any) produce Jjust one single alkaleid, In the great majobity

of alkaloid-bearing plants, several alkaloids which are usually

*
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rather closely related to one another in chemical structures

Ty

ooour in the same plant. Therefore, thexe is the further
problem of separating the individual alkaloids, In any extraction
rrocess, the plant material needs to be reduced to a moderate
coarse powder to faclilitate effective contact of solvent with
alkaloid-containing tissues and cells. The extraction and
iselatien of the total alkaleid {i.c., mixture of all er nearly
all the alkaleids present in a given sample of plant material)
reasonably free from inorganic and non=alkaloidal crganic matter
may be effected by certain general procedures largely based on
the alkaline nature of most alkaloids, the consequent ability to
form salts with acids and on the relative golubilities of the
alkaloid bases and their salts in water and in various srganic

1

gelvents, These procedures can be grouped into two types,

{a) Using water — immiscible organic solvent for the
initial extraction.

{b) Using aqueous er alccholic medium for the initial
extraction,
In thig project, procedurebis followed because it
ig easisr to work with small volume than with large

volume, since in this case, the aleoholic extract is



first concentrated to small volume before the acid
solution is added. While in the other case, the
acid is added to chleroform extract, Shaking of
the mixture easily causes formation of emulsion
with large volumes, while ingufficient mixing of
the two phases would result in ineffective extrac-

tion of the alkaloid from one phase to the other.

12



RESULTS AND _DISCUSSIONS

Repeated column chromatographic separation of the zlkaleidal
fraction from the methanol extract of the roots of Tricligia
subcordato afforded compound {(4) recrystallisable from benzene =
petroleum ether mixture as white reedle - like orystals (m.p.-
27L-277°C). |

Compound {4), being basic was asnluble in dilute hydrochlofic
acid, and when heated on a nickel spatula in bunsen flame gave a
very sooty flame indicating ite aromaticity. It gave a pogitive
Lassaigne test for nitrogen. It exhibited positive Meyer's and
Draggendorf's tests for alkaleoids. No evelution of carben dioxide
was observed when it was shaken with sodium hydrogen carbonate
snlutien, thus carboxylic acid was absent, On addition eof ferric
chioride selutien to an alccholic solution of compound (A), no cha
characteristic colour {vielet, green, bluec) was observed giving a
negative test for phencl, It alse gave nezative tests far both
" primary and secendary amines and also exhibited a negative reaction
for an amide test. TFrom the above chemical properties, it could be

deduced that compound (A} is neither an acid, nor an amide but an
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an alkaloid possessing a tertiary nitrcgen atom.
Some spectrophotometric studies on compbund (A) gave the
following results (Figures 1-3).

. (mjol)

1 cm~! - 1600-1420, 1380, 1220, 1200-1070.

In this spectrum, there are no characteristic bands between

3600-3000 cm-1 thus indicating the absence of 0= and N-H thus

the compound {A) is neither phenclic nor acidie nor a primary

or secondary amine, The absence of bands at 1720-17000m-1 is also
suggestive that the compound (A) is not an amide, The bands between
16001420 om™' indicate the C=C stretch of the arenes while that
at 1380 on~! shows the C-H stretch of the methyl groups. The
bande between 1200-1070 have been attributed to C-0 stretching

of the ether linkages., The IR spectrum gives a hint that although
the compound 18 neither an acid nor an amide, it centains ether
linkages in the system and is probably arcmatic,

The NMR spectrum of compound {A) in CDC1, showed the fellowing

5
Bignals: - ‘\. 2.59; 3-55; 3088; h-.?—h-S; 50&-7056 and 2.7""3039'
It has been obaerved15 that a methoxyl group altached to a benzene
ring has a normal chemical shift of 3,8 on the s scale, This

chemical shift is an average value for the various orientations
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of the methoxyl groups with respect to the benzene ring reached
by rotation about the aromatic C-0 bond, Benzene rings are
magnetically very anisotropic because applied magnetic fields
readily generate currents in the W melectron system, The sense
of this amectropy is such that the hydrogen nuclei of a methoxyl
group lying in the plane of the ring wiil have a somewhat lower
chemical ghift than those of a methoxyl group above or below
the ring i.e., lying so that the plane of the C~0-C atoms is
perpendicular to that of the ring, The presence of bulky sub=-
gtituents near such a group will tend to force it out of the
aromatic plane i.e. to favour lower (,-v.alues by a few hundredths
of a unit. More pronounced shifte to lower . values by several
tenths of a unit are found when a methoxyl group can take up
configurations so that its hydrogen atcoms fall more directly
over the top of a second adjacent benzene ring, This is the
predominant cause of the marked spread of methoxyl resonances

(£ = 3,02 = 3.95) observed with both Bisbenzylisoquinoline and
Aporphine alkaloids. The methylamino rescnances alsc exhibit

a range of values ([ = 2.25-2.65) for the same reasons. It has
also been eata.bliahed15 that for both classes of alkaloids the
chemical shifts of methoxyl groups adjacent to two benzene rings

at positions 5 and have consistently lower chemical shifts



(&= 3.112-3.63) than those at 2.3) or 6(3.72-3.89) rcn scale,. |
Those at position ! have intermediate chemical shifts (3.65-3.72)"
for the Aporphine Alkaleids, All methylamino alkalcoids lie in

the range & = 2.35.2.55. From the foregoing discussions, it |
cold be rightly =aid that there are two methoxyl group signals

in the MMR spectrum of compound (A) i.e. the singlets at ™ = 3.55 |
and 3.88 and that one of them is attached to position 5, as the
general © value of methoxyl group at this position is 3,63 - 3,42
and the other one is attached to either position 2,3 or 6 as the
general :?—values for methoxyl groups at these positicons range from
3.72 to 3.89., In this compound, there can be no methoxyl group at
position 6 because of the absence of the two singlets at f:"'.’= 6,6 and
T which are characteristic of two para protons on tetrasubstituted
benzene., The third singlet at““= 2.59 is also due to the methylamino
group. On the basis of the above information and using methoxyl (OMe)
and Meth,lamino (NMe) groups as standards, the doublet at D= he2=h 45
represents one proton (1H) and may be due to the methine proton coupl-
ing with the benzyl methylene protons. The Multiplet at Y‘:= 5eB=T7.56
(6i1) is attributable to the aromatic.protons, and that at 2.7-3.39
(6H) has been assigned to the aliphatic Methylenes.,

| The qualitative U.V. spectrum of Compownd (A) in methanol gave

absorptions at the following wavelengths.
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}\mm;xz- 209, 275, ond 28l The maximum peak is at 229, the
other two peaks at 275 and 28L are small shoulders. Generally
spealcing..‘{6 the spectral of Aporphine Alkaloids {type 17) with no
" gubatitution at position 3 and i (H1=R2=R3=RM=RS=H) show one peak
at 27On2800m_1. Mest of the aporthine alkaloids are substituted
at positiona 3 and L, and all the known alkaloids are invariably
substituted at positions 5 and 6. Tt was recogni39616 that the
gpectra of the other aporphines fall into two characteristie
types having maxima at 220 and two in the region 270-31091:{‘1.
The ahapes of the curve and the intensity of the latter two
maxima depend on the gubstitution in ring De -
| Congidering the above values, i.e. the literature values and
| the values in question, compound (A) might be an Aporphine - type
alkaloid with substituents at positions 2 or 3 and 5.

Comparing the sgpectroscopic data obtained for compound (&)

" with those recorded for other alkaloids, it is possible to give

tentative structures to compound A,
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TABLE 1: THE SPECTROSCOPIC DATA AND MELTING POINTS OF SOMS
BISBENZYLISOQUINOLINE ALKALOIDS INCLUDING THOSE
OF COMPOUND (A), ==
( mecH . IR |
‘U.V. | KBy i ri-:lgir16
Compound | NMR(CDC1;) 60 uiz s lkaa & ‘vm CO
} ' gl i
Tetrandrines (8) 2.29(s,3H,NMe); 2.58(8, 214(L,.78) 1 1608,1585 '
. 3H,NMe); 3.15(s,3H, OMe)  |283(3.91) 1505,1273 | 218
i 3-}1 (Sl 3H’ mﬁ) | 1235!1213!|
; 3.69(3,3}1,0}1&); 3087(Si3H! 1135,1128 i
P OM2)y 5.91-7.35 (M,10H, 1113,1070
| Arxfl) 1028,845 l
| I
Prioordatine (11 ); 227(=1160) |
| 275(369)eh) | | 280
284(3.71)
304 (3,44 (sh)
Efirine’(1) 2.(S, 30,1 ) §2.58(5, 3,  260(3.7)  (3450,2950
NMe ) 3.86(S,3H, OMe); 1285(3.9) {1600,1500 2068,5
6.0=T47(M,10E, ,ArH) 3 iaoo(3.8) i1h1o,13u0 =269
Ly o2-l . 65(1H,0H) 11250,1140 |
i1100,800 .
Igotrilobine 2.4(8,3H,Me ) ,2.58(S, ;
| 3H,NMe),3.80(S,3H,0Me) ! |
3.94(s, 3H,0Me), j_ | |
6.0=7+15(1M,10H , AH) | '
Compound (4) 2.59(5, 3H,Me ) 229 '1600-1420 |
3455(5,3H,0Me ), 3.88(s, * 275 11380,1220 | 2Th=277
| 3H,0Me)s Lo2-L.5( g, d 284

| 1H,CH); 5, 8-7,56(M,6H,AzH)
. and 2,7-3.39(M,6H,(CH,),

]1200-1010 ?

i
-
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TABLE 2: THE CHEMICAL SHIFT (\ ~VALUES FOR ALKALOIDS OF THE
BENZYLISOQUINOLINE, APORPHINE SERIES AND COMPOUND (A)

- -

| OCHgO

‘ 4 %33 ERh P }2‘{¥f3,;>314 15, 6w

= )
E'I‘ypeiHR
— T T T T

-

t
+ Landan- | ] : oo P : i ! . Il
outnal® 1] 16 ! H IOMe[OHeEOMe{OMe! - :3.8213.7813.55.3.82 2.5 i -
’ A b .
Dicentr— 1 ! f ! P - i l i ‘
1ne5 ' 17 ‘OME!OMeI H | OCH,0 '3.80] 3 aol = 2428 [5.95 & 5.60
N |1 | | (Doublet)
i , : ' i |
Glaucine'®! 17 ioneiouei H OMeiOHe|3 80! 3,75 - |3_55 3.80 2.3 | =
A 1 ¢ ' '

ComPound(Aj [\E = 52-59n 55, 3.88, L. 2=l145, SeB8=T46
b ] iand  247-3439.
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Prom the 1itéfé£ure (Table 1), It has been foumd that the

- ppectral values obtained for each of the alkaloids are indicative of
of the Bisbenzylisoquinoline alkaloid of the Isotrilobine type.,

It can be seen that Efirine (1) and Tsotrilobine have the same
basic skeleton except for the OH signal atf = L2 - 462 in
 Efirine and the methoxyl (OMe) signal at 5§= 3.94 in Isétrilobine,
;  Based on spectra data, compound (A) cannct be either of the =
alkalcids in Table 1 because Tetrandrine (8) has four methoxyl
groupe with ten aromatic protens., Efirine (1) isg monomethoxy,
mono=phenolic, with two methylamino groups and ten afométioxfroto;s.
While Tricordatine (11) is diphenclic, has two methylamine groups
with ten aromatic protong, and Igotrilobine is dimethoxy, . has ten
aromatic protons and two methylamino groups. On the contrary,
compound (A) has one methylamino group, two methoxyl groups, six
arcnatic protons and is non-vhenolic.

Previous chemical studies on Triclisia subcordata led to

the isolation of Tetrandrine (8), Tricordatine (11), Palmatine (9),
and Magnoflorine (10), Tetrandrine and Tricordatine belong o

the class of Pisbenzylisogquinoline alkaloids and they generally
have ten aromatic protons in the molecule as well as two methy=-

lemine groups, Palmatine and Magnoflorine are Aporphine - type
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alkaloids posgsesaing six and three aromatic protons respectively.
Unsubstituted Aporphine (16) (R1=R2=R3=Rh=R5=H) has nine aromatic
protons when ring (c) ig epen but seven aromatic protons with
ring (c) cloged (17).
| From the available evidenoce, Compound (A) probably  belonge
to the ¢lass of Aporphine alkaloids because it has gix aromatic
protons as obgerved in its NMR spectrum. It is however neither
Palmatine nor Magnoflorine since it has twe methoxyl groups and
one methylamino group., Falmatine is tetramethoxy with a quaternarf
nitrogen atom in its structure while Magnoflorine iz dimethoxy,
diphenolic and has two methylamino groups. |
Based on chemical and spectral data, Compound (A) can be
grouped among the aporphine alkaloids {16) and the following
tentative structures (18-19) have been assigned to it. A more
conclusive gtructure could not be drawn in this work because of
the inaccessibility of the mase spectrum and Microanalysie,
Also, future work involving chemical degradation will help to

locate the position of the methoxyl groups. "
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Compound {A) does not belong to the Bisbenzylisoquinoline =
type slkaloids because it does not contain ten aromatic protons,
neither does it have two methylamino groups typical of this
clasas of alkaloids, It could be conclusively said to belong
to the aporphine class of alkaloid of type (16) (benzylisoquino—
lines) because it haz six aromatic protons with three substituenta
and one methylamino group as observed in most Aporphine - type
alkaloids,

Alkaloide have long been Ftudied and found to be of pharmaceo-
logical importance and of therapentic value, Although, the pharmae
cological activities of compound (4} were not investigated partly
becauge of the time limit for the project, the traditional medi-
cinal properties of this plant may not be unrelated to its
alkaleidal constituents. Also, the presence of an Aporphine |
alkaloid of type (16) in a plant previously known to contain
Aporphines of type (1?) i.e. palmatine11 (19) and Magnoflorine11

(10), as well as Bisbenzylisoquinolines i,e, Tetrandrine8 {(8)

and ’I‘ricorda.tine6 (11) tends to provide a common biogenetic precursor

sl



for Aporphines of type (17) and the Bisbenzylisoquinoline
through oxidative couplings of two arcmatic rings of the

same molecule or of twe benzylis.gquinolines,

25
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EXPERIMENTAL

The roots of Triclisia subcordata were collected from
Ime State of Nigeria, sun dried and powdered, Ether refers
to di-isopropyl ether. Draggendorffls and Mayer's reagents
were prepared according to reference (14). Neutral Alumina
refers to Byochman Activity I.

Rf = value was determined on silica gel with fluorescent
indicator 254nm (DCecards SIF 10x20cm)., Melting point was deter—
mined on a hot stage apparatus (Olympms) and was uncorrected,

IR spectra were obtained with Perkin Elmer (SP 700)., NMR
spectra were recorded with yariance (5P 700) model with TMS
as the internal reference, values are quoted in (Eﬂ). UV

spectra were obtained with Perk.n Elmer (SP 800),

. ¢
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EXTRACTION
The sun dried root (530¢) was crushed into fine powder.

It was shaken in portiens with redistilled methanol (6 litres)

on a mechanical shaker for three days, The methanolic solution

of the extract so obtained was filtered and the filterate evaporated
to dryness with a rota vapor. The extract was acidified to pH

2 with 2M hydrochloric acid to convert the alkaloids to their
salts. The resulting solution was extracted with cther (hx100c:m3)
and then with chloroform. (3x1000m3) to cnsurc total extraction
of non alkaloidal organic components, The ether and chloroform
extracts were separately dried nver anhydrous sodium sulphate

and evaporated., The ether sxtract weighed (5.965g, 1.126% of

the dry weight of plant). The aqueous acidic (Alkaloidal) soluticn
was basified with 10¥% sodiwn carbonate to pH 12 and extracted with
chloroform (hx1Ocm3). The chloroform solution of the alkaloids

was dried over anhydrous sodium sulphate, filtered and filterate
evaporated to dryness, The residue weighed (6.1Lg; 0.158% of dry

weight of plant).



28

ISOLATION

In this procedurw, the major task was the problem of
Tinding a suitable solvent system with best column materials,
Thin layer chromatography of the crude alkaloidal extract
ghowed g major compound with geveral other compounds in t:aoea.
In the bulk separation process, the column (58x5.5cm) was
packed with nevtral alumina (300g) as a petroleum ether slurry.
The alkaloidal extract (3.43g) was dissolved in benzene and
gpotted on the column. It was first eluted with chloroform and

3

then with methanol ~ chloroform mixture collecting 100cm” of
eluent each time. Pure chloroform eluted 1he major compound (A)
{Cd5933g; 0.112% of dry weight of plant) which was recrystal-
ligable from berzene petraleum ether as white needles (m.p. 27—

277°C).

Rf value = 0.60 (methanol — chloroform 1:7).

V. (mu3ol) ca ' - 1600-1420, 1380, 1220, 1200-1070.

NMR (CD013)3 - 2.,59(5,3H, NMe); 3,85 (S, 3H, OMe), 3.88
(s, 3H, OMe); h.2=L.5 (4, 1H, CH)j 5.8=7.56 (m, 6, ArH)
and 2,7-3+39 {(m, 6H, (CH2)3) o

(MeCH)
/ max nme - 229, 2?5, and 28’4.
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CHEMICAL TESTS ON COMPOUND (4)

Compound (4) was soluble in dilute hydrochloric acid, gave
positive reaction for, Lassaigne nitrogen test, exhibited
pogitive results for Mayer's and Draggendorf's tests for
alkaloids. No evolution cf carbon dioxide gas on shaking a

solution of compound (A) with sedium hydrogen carbonate (NaHCO3)

3)
solution, On heating compound (A) in tunsen flame, a very sooty

solution, It gave a negative test with ferric ochloride (FeCl

flame was observed, It showed negative reaction for Lrimary
and secondary amine ard amide tests,

Farther elution with either chloroform or chloroforn -
methanol mixture gave only traces of other alkaloids which were

not further investigated.



30

REFERENCES

1. Dalziel J. M. (1937); The Useful Plants of West Tropical
Africa, London.

2+ Thomas Anderson, H, {1949); The Plant Alkaloids Fourth
Edition, London,

3e Huls, R. and Detry C. (1975); Alkaloids of Triclisia
gillettii, Bulletin de la Societe Royale de Science
de licge (Belg.) L2 (1-2), 73-9.

e Elsohly Mahmoud A, (1975); The Isclation and Characterisation
of Some Constituents from Huscus Aculealus L. and
Coceulus Caroldnus D, C, and the Structural clucidation
of Trigilletimine from Triclisia gillettii (De wild)
Staner and Tyiclisia Patens Oliver, 138 pp. (England).

5« Huls, R. (19?2); Alkaloids Extracted from Triclisia lletii
Bulletin de la Societe Royale de Science Liege, L1(11=12),

6. Tackie A, N, et. al. (1973); Constituents of West African
Medicinal Plants, Phytochemistry 12(10), 2509-1),
(England),

7. Xronlund, Anders et. al., (1979); New Simple Method for
Estimation of Muscle Helaxant Effect, Acta Pharm,
Sciecia, 7(3), 279-8k, (England),

8. D, Dwuma-Badu et, al. (1975); Additional Alkaloids ef

Triclisia Patens and Triclisia Subcordata,Phytochemistry
L{11), 252L=5; (England).

9. Sdugha 8¢ €, (1960); Medicinal Plants of Nigeria.

10s Irvine, F. R, (1961); Woody Plants of Ghana, Oxford University
Press, London, pgé 37.

T Medioinal peanis 1A NIGEA (SBRIEs doF ¢
LECTURES 1 LEMA~N | (a0 )



31

11, Okarter and Temple Uchechuku (1976)., Chemical Constituents
of West African Medicinal Plants, Griffonia Simplicifolia
Baily (Coesalpinaceae) Sphenocentrum Jollyanum Pierre
EMenincxmacoae and Triclisia Subcordata Oliver,
Menispermaceae), 114 pp.

12. JIkoku, C, and W, Davisgon, Personal Communication on Pharma-
cological Investigation of /Aqueous Extract of Triclisia
Subcordata.

13, Swan G. A, (1967). An Intreduction to the Alkaloids,
Blackwell (Chapter 2 on Phenethylamines and Ephedra
Alkaloids ).

1he Sim S, K. (1968). Medieinal Plant Alkaloids University of
Toronto Press. pp. 13-20, Toronto.

15, I. R, O. Bick et. als. (1961); Structural Correlations in the
N.M,R. Spectra of Bisbenzyl-isoquinoline and Aporphine
Alkaleoids., Journal of Chemical Society, pz. 1896.

16, Llfred W, Sangster and Kemneth L. Stuart (1965).
Ultraviolet Spectra of Alkaloids,Chemical Review 65,

69, Jmaies .



e

i

i REMARKS

ot , AN A

et

ORIGIN

L e

Koot %,

PURITY

PHASE

o

Nugat.

THICKNESS

CONCENTRATION.

SCAN SPEED

sUT

PERKIN-ELMER

SAMPLE |

SPECTRUM  NO, .m._. & H

DATE

CPERATOR

ERREL K

WAVENUMBER {on) e
400Q 3600 3200 2300 2400 2000 1800 1800 1400 1200 1000 800 ™ -850
100 bttt bbb T
iz 4 J T_ 14 T_L...._.,.:J k_ £ LIRS .._-.-._.h.w..i_l,...,,.....i 1ERR1 12414 LLEL s
I Hinni il iU iR 1 il
GO+ bbb e " S E T R - Ladoord- bt LL ol ; i . =1
L] il .,.,.,_hl—\_, I8 W _ . - fhia )] il
71 __ _ o 1 rit] 1L i ¥
8ot b T lﬁ-_.. - y M# EERE R m.q.r. b ._...I|TT_.. .ﬂ “ .
| $ ) : S B | ! BAEE EARSE R 15 I
T . _ m m_..— . _ “v... .W:..!s ,m ﬁl..il.._.nw.nl.,.u = .l.ﬂ. ¢ |.q.
._..l..qu.- b ! M 4+ g ol e _T.J : q.._.r” L -of .
& e e - LI
mo - i .n_.ln_ ! ” ._ ' s “ﬂ*f i . . ....m m .L.“h.- -ll...!ﬂ-.!.TMm..w.. . ” _ .n 4
8 L R R p..p e UL NS SN NS N S MY A .Lu, : _
- PPIARaRAR D 5K i i {11! # bl __ (a1
LSO H e R g Jotp e i : -
m 114 r..m_lm_;.!r "Y _.._. | PRV R b f]d) i 431!
= HIEITIEIIIREE AR L) LR R B b6 FiE il K B
24011+ T* b 1T _ SERE 2R 5 I3 1 ' (0 '
- A2 2B AN U DE RN B8 DM L0 <8 5 BN B 5 Sl LELEES 1 ¥ 1
— SRR AN | | RN biigl i
UQ e S % KBS 5 IR o) S ,_..__r bl E _ A B W......“Iii,lflj_w.‘l_.i L st -
| T _ o NN F AR L ! i
= * :_-...Nn.-. ol w 4 " ! “ . i :_ﬂ,i...-...u. . - -4 t.M.._....siT_n.... :._.q.l....? ....“]
ma.-i 28 “ -4 m e & ﬁ ) J i w“ i rr M-r i m
BRI AL SR A ER AN B KA RN A%  BE ey el B0 vl 4 SS90 1X0N S PEX b
o Sl BN __*. I VLIRS bida] difs ! W.;L_.. | i EEET i $ 4§
N N Y 0 0 Y D S 34 R R LT LM ]
A 01 A w0 A8 A 3 S BT R T A A ST
R A2 S TS R MR RIS 1 : ; : : ! i J

0§ WNHLO3dS




. "lﬂnlﬂ PP S

¥ v s

mmweeal Ameuruoe: O ¥ PRIER: Lrz2isiafsfaivial

- ( 2)
SPRRENG RATE (nes): QL0 e ovowm v OS2

(o) .ﬂia.nwr\u . i
wniayticat mstrument division ESMM\\LWN-\..Q oPeRATOR: _ Ry _




LI S L Sl LS SRS LA TN R S-S AR P STy e + et it Iens B e
ERREE AL o . e e . st . et o ey 3 S Tl Il I T . - -t b >
SR — 4 A T e e G bt SRty e vt 7% y ~: - - : » - — - ; : —_ Pm—.
L

e di o i SeS PSR WOl i SSSHU SR A N 13 e

s 3 . bees fovals -y . - -
* 1 +* I & e - +
- IS TS S S - " P S TP S s . . e ! : . L I - — . B AAE = e Tl
b 20 90-Boa K it S8 it DI Tt - - o s nd e  An i . . . .
-2 <% & ; I i Fin, =i e 1 i : I
. e - r - -

absorbance

3 @ 0 w®ed 2B = s - . = n; 1 22 ¥ wp pm— , e I TEENYeR ST SR uEY S ! rWESauena rus syRE Fram) o e LY Souas asunyTEE 821 = d
) | ¥ ¥  § H & L i ] P 3 3 i 2
Esasdunsi daviyansa S SIANEREDT IR JaR1ESEDTE EEETY 1 1 - e I TR P SO BENRSEINEE b rEns s BT, ity + < s
> t e 3RS DA I 4% 1 T 111 ren v i CERUERE S IE NN B B nta LR AHETT AU IO NS HEE 5] 4 v A EA AU RPN PA N FEA B RAN]
S S FIBASED i KBRS R 14 B e 7 I ey RS RASE A F 8 B 5.8 &1 : rsm ST RNRL AL RN ST A
4 Seees - . : : - eassassssssess sasae : _ s P
- 1 aiddlls - P X 8 ARPEEER Y IS T e 3 1 )  r® M 1 T il -t i 3 - Lid
T PEUS SARLYREAIEEXTDE YU IR v EEAE IR AP EE] 2497 i e it 134 RS 350 €1 FO% 52 B-E4 B WA # KX AW Lo i3 19 84 yre B EAELS AU R F AU ST
it 13 u o 52 ¥ 244 B0 B 4 AARES SXRTY RRD 5 i 88 a8 ¥ N1 I ATERS 8 it 1 rEEATAA E ERKY N pe
o 1 : 1 254 W8 T Tl 1SE AR B FRNREAAD S L AN g I 1 ~ 1= et . ! T y I 5 W & ok
ﬂom el su roq i W98 D8IV N ; g 4 R Ty PROR SRS E Bu e : agiiss 2t ¥ 00 s e 2 o83 KT aE T AR 5 TR ¥ 0 s o
PANSIPISS FRISNEOTNT EVRIY SROIAANT o T (ARRE A NEEATE RS (SRl A u ot T 1 19508 EFEI0 NS4 S DOLRS 2 01 94 reRy - ys TEN SRR B 3
ALl as |8 A Ha : — | 9B i A 3 i ...m i ¥ -Wa il Lll.m > el . - .3 1 ¥ — - _..” 84 + - - : Toliie i)
el ! F B4 PR ATy ReS S 4 e efbballd Ao B -l 3 it : 1 K S 4 il §
3 T Y : Ba EFANTRY S04 P ey : 1 A STRAR TS IYT TH A H A AR YRR TS e : it o
T et : e R e e T S e e e i Temein 2 e I Th ey 2
. L . - * . - - e TR 3 e = - - 4 -+ t * + At T T
BAER AR IR Y P PR S 948 F HETE FEE 0 SPEET FES I N : i o e |<" Y S 1 by “. - e L4 0 0 - - IR SSANSSERESSDINSSESE PO o b iy et
. v i iy 4 a Ak B4 BESA ¥ e B S i e = S b e bk b b b ey 1..1;.1, T T + * T 1 P 5w e o4 I H o e W.ﬂ.-lcl . L RAY eSS v
L SN T E B e .8 s = b i b e + s —— 5 sl N bt f:. — - _.rr L - - - . " e TRaEY Bats ! —ryi - e »...Iv i
.ﬂlﬂ ﬂm ) ¥ . Ty 44 ! r....rrt.mHAb.l. R POt ramen - e Steus swmny pauas 1 S o & 'S SP BN K IR AW W FRAES FYE G =T T4t “4. SR B SETN] 8 B S | et P poa R PSR
N BAREE s SABAE S T R SEREEE 48 Rw FERE 1% ST AESPRRE DIF * 1 { B SEWE 63 -..»i‘.l - 4+ v 0 EEERd EaEe T H : WS SFEIT pEEEE anRE AT il 89 8 S0 B0 1 Y
- Pl g M T 1 T ¥ e R 8 i Tt TIIT + - ” 11
- | § i 4 HAS 1 } i I8 &L i —— —+4 - NEE paY ottt a]
FREEER TS FON N SNSTY FRETN §ai oW FRBAE SHEE 1 Pew il £R HRa R 8 ST paY N YTWU..:.. TR SO0 4 2OTRE FRBLS FE o8 8 SARREHSEEE £hd s g s reyrbts - - | BREIE A8 HBE SUASA LGN ARARBAE NS MRS SR P e =t |
.l 4 - @ § E e et R MY n..r#.vm:xfibnriurf.ltil*.‘l...f:tr. - ......ob.»l R s - - Al Ea s - -t v - " AERE ST N - -
! i L L ; | - } N e : TREWS SRALE PP $SEr) CEYTE SITIRNER L ERE I § FERY SCLH S Say ] 855 2R € P T 0 I A Y W SR Y RS |
b -4 ++441 R e e e I T e -4 e = T - retts . * T 1 + +rt - . s -—t e nu e e - 290w 4 X5 67 2 3 be
IX A A RS B e bl g IALLSSNPWE 11 ¢ £ YOS Eas & I8 S84 SSALNN SURES SUT S s hat RN W 18 | LS W TR § I O G WP S &+ SE RS RGBS AR BRE 0 e r Phend 4
TEAWIOSENY FRENS SuTwU L Ltf»rmdh.r:.r.hm.; 7REeT ERmre SATE] LANY Lowmracs vy Luu i sun ey Shawn s siw 1o S aes boan s sab e ssavaseast Sute e R S3s Sart auaet alasd euressan :
- e i . B B ¥ L 9 RIS PSS LTS 355 I Tt .jl..wui..rifullilo[&l LSS SRERS S tes e e .I.._ .IrLl. - — lctfm.-l.iu ul.w BN RIS SO - e 52 1 6. STe SHAEN Seenyamwes |ILLI...|11|_:. ” & ¥
14 Kwrad ¢ enw rona T P S B0 RS T RO GRS PE £ ESE B IR B E RN ] it O e P B SR b b S e S EREE BB LS os SeTSS SAUNY MNSE SEEEE AR SEDEEIE § SRS FUITGARIT BN DES DRSS SESPe SuN St il
- IS B b SR b 4 EIDE T TREY MW .—..l.l?..?wlm.r...ﬂr.l..l I S0 MEAR D SN o B os e, : NERWP FE Eorel P § ERT 4 Dol .pf.r..".l...rllnl.?.llLs.r.t. U SO SN RN & I r...ﬁh.u.ﬂ%.....-l..irti:l.fh._.!.l._.
N AT RS WESA S : SRR T Y-S A SR AT AR S S W L EARSRBEE & enns e g el FBRTE M SN ARSI LI-SES ST TS THETS SLARD 1 S5V BT S e B P SAWRE MrRe s STREE SRR KDY % B I - s ap i
EAEASAWEAS BARL B LAY S0 T IS R S B BN N Y G PO S SOODS B T rn 03 U T A B LA YT NTRS T PERU R TN D F AR SR NE D TR S IR UNR T S ST PUSFT VO3S 67208 SUARE £3 5 AN SHAN G THGBY By FAEITHE 1509
r Ilﬂ ¥ 'Y IS 3 b H 14 3 1 r 'Y -
- - e e e -y ; t T " - - o * ; g ot o
: e RPN TS DS A St S | BT Cn R LT 1 'E TRREN AASLs 2SS FNEPE 3050 5 bl ! SEuA ¥ RRGE 8 88N D P2 EPS el I S R RN § W
-+  Sn e e w04 T L T e e e e e T ey - i ety T s o]
HEE & Ry I....i.h.i.Tu»H_.l- b ETIUD 5 S 1 —dTAT by, S 04 5 A K Dm0 =T s BTy Se e ks Eare e cpeb e Sas sabmy TSSes Subas pomas s05ss baves m
u. - - - 3 oo am <. . - - - u - — ——— s e mwa s v e i S e Mg »- - - - — ——
8 . ;¢ i : w4 I : ! 1 b it
ﬂn” B A T S L W T e TS T e I Dy Serus e uiur S P SEERA S ISHSES LOemY SNEEL SN WS LSRN Sasy 3RS B Ry A Ld -t ISaa S <l|..+.1..|..i.........!|l.?1Tr.r.r.
i b ST 3 - i i I~ - o ——— - - ,-..?H:lllullo...:l.._r. e s e T S STEERE Py AN LN P TR T a4 -
PNTY RS SRR FTTRT B 1.‘1. R L RAGT ES AR AR PO SURAL EXA D2 § G453 5 FEGA Sty SRS MM SRERN D, - AEERS CEIRD SN Y - MY WA P D B --bmr. et e oy SRS S B S SWPTE Brrs Py e S5 A 5 W .
L ey STUTHA 2 M4 JERSE TR 000 PERTT ETZD purbil $6057 RFFE P ST SRDG TR Seeas by S . } T S Tt B S s e re e o — i § EEBUY RRSER PRE RS §i 543 Kodan seons
e e - + D - r * -
: - " ; g - W A B K R w4 98 N pue d i FURTE B ERd PRSI ARy FFE S phaee m
. s e WEECHEFISOHF I TP S P ST S S - i e e . e i e RN SHETRI S e g o - L . - -
TR PN SRS ¢ SR ) R i AR B 5T IR 1 . S AL - . s R T e SUNSHE SR .|M|||. lﬂrl.llr.‘..lmr,.“lual 7 - B REE R T TR SSPR RN ST ——r
i S s v . e S S SPR RS ENIFS T T SR R Rt S R Rt SN SHER S .ll..,wl......l 4 w e s ) A AL pE -ArJul......rﬂl;ldl.l.lui...I.PII...#ail.l.rl.r.rnl. IrH. -
I i s TeaT Tyt SRR RN P SR R .+fo.lLr.a.|....tr!..Tl.4lli.!1 i b ) ...I.:!nc.l.r...wil- ot b w i P T DD o & e A L EEREs SSaNE SRS AR SESY S SARE R & S
10 s <F D v s s S T TS X6 e Nowa TS KR pU TS Soa | CRSUR VS Sy ruwE Mo 4 X208 Sammy vERES Faws SA8a ¢ P AT B et & S % &y {7 4n 7522 % CTT RS WA AR o Sgvan erons cauas fn MU ©J
ImSa) PRI ATASNRECES TGS Cunta PEEME MBS ESGE0Y GuASES PLER S IEN LA S SERTE S5 S0 TUIY e e T T S e S S R n i TRl e T e - e ~ =14
T e s o Su S RO i RS A S S DESST STY T STPEY SLECTIETRS SAwn T S ¢ Ea— " L . N PaRa Peta: FOREE FEES P EIRL A SSRen i LAy - v
TIEES EARDY WSS CAXSE DRSBTS ST PR % ) PETESU NI 14 SUTWS CENEE WRESE TSN EIYS Dy y W Y OOXE P x) SUTAT JRATE § Yo oo ny N  FUN A8 SANS USEAS STOTE MERLS ih hay ..r...L:.-. HEHs ¥ TREUS sl F3a 5w ywn ¢
ey 1 I : + I ! 1 J e : -
g P B - —— e 3 g T ey CETTE S SO W & S BrSaE ERERE Bbdgl S0 % ey FESSY SESRE SACRE TSERA LY P s FaanS EPO ok SSR SR TERaE i 1
PN — : Mot et 2 B0 a0 3 theme 01 T B T e O I e g ; L B O ST PR L e T Loy LAt S AL PSR NEATE S L i Fae e +
b T i e _1.... R B . o S L L ey G- ik e L e S |||r...ii..l...l..:n..,|.l.,_.|.ln..!r.|llT—.mr...!ir.... SR SRS Rk d- et
c v...nﬁl.-j'lw[_illnfti.l SR e e S R IS A s s s S & ot B e Ay pR AL A FE LA watesre P el wassae 11.|-|1.11|..J.Il...—.il.-r.......lluv!'ur.lb||”4.«].1 3 ;
O foordind LT % TG-S S SR e i Rew S TEETEETTE SR S S . S T AN G EUCEI P S T S WA S S S S S R B s e e S AR S i i e g s
irranaaayt 55 A0S SESER-RREGS M0 eD R SO YU SIS EPTR S S HR...IIull..-I.!Lr‘THII..I...I P SR 3 SATOLE .0 ¥ W 13 N 0 i J.T Y e -2 drm ‘ ._. i S Y S SRS EEREY e iy B
A VSRS PR 0 5 Ao, A IS S W S SO 1 AL A S 1 ol SEARE W P X T £ ST i D R LSt SRR § [EEAArY Sttt e s e ¥ i
AgEE AR T TS i o ey, A UGN A - e 7t B sttt ol . TS | HE g X 260 R ) T - B8N dB23e 3 s BT @
b e e g = [.»L.*....lll.-.... - o By iz n.lL..lI.r..-.rnl...lr R T T T T YT o r“.}..ru e . + K B a 54 B 1 ™ - T ? . T 3
- - s - + ) i ” -
g i ot gl . i e s 0 et st . s i it B . <t FAE I T T i . B iy XN o S AR ¢ B, i T BREE RSN R gy M A + =3
.ru...ullrf.-.u ? et 4390 B i WEE B Mer 8 IO A ST I NT ST RN RN S, & S L B e ey MEIHS 3 SOSEE & TR TR S O ik ot .\J’rrl|.|-|...ls .lil.Lq.r.rIu.lnll v 3 s ML SRGLERE RS R S A ...L!l.rL ) o
IR FRA T R R AR S Tt D el Iy S SIS SIS SR RS St Sl S50 S SIS R SO STS SIS 0V SR S : e S i PR & B e 8 Ry
06 | BRaea han ENiE R d SEaaii st e S DA R0 NS SERA RS E.S S SO G Sl : PETS PSS i Y NI 04 | R i ST 53 YRR S i By u.,f.: ]
k- —— - * T v . S ~+ ¥ E
|l¢|_-.ll.t, TS S e G ey e P PSSO e Bier? M e — : F o ."| P _. 1 ¥ S S Ir . _..111”......-. ...l....w..n[..& 5 5 —yene .nill...t.rﬁ
ey DS S S B i U AR AP RS NABS % Ty WA F DA ST 6 18 Sl SN PR Slhe oy Sy  ERET 23208 1 LI S (o B3 HODA & AR IS St i 1 I e SIS M e 20 it . -
| POIR PUTANI S TATT L) : < Y0t s s oot [0S TR AFT TIURE PAGS.. FATIE BSE AN RS Ao At e o TP R R by i S RSN SN MIATL peRay SuERS . e s SranneRRE SUGES St unet BE w
X - .
. o T. ORI o S SN S MBS B B TRRRES SRS PRSP ST S NI SRR S 3% r i F S i i el syt ol e et} B - Vg il
=y T PRI JHE ISaird 0o S5 e P S N S Y B S ST BRSO E SEP W, = L sares =3 24i3 EURS avawe S T T e T — 2 L
_....|ll..i|lll..r.l.l.«..itr... —g A P S . S SR pE— .....I»I...,Huw...l..l.lblw.l.liio.lluqul - R .I+..||r.| ... 1 n..m.. =+ LB . .Hi... H i- frerrlr Iil.m.cf] e
o U st e o s S S SSE BA BOS Do E e e STt Saan ¢ SN e s ! IS A T A0SR : 1
F-) +—r e . + T ! ’ 1 e - 1 ¥ 1 ~
RS RO A0 Bl St S i DO S L oy ; .......vatrr.»llLl.ilL ke TP T SR AT
SRR D DS - -

: o me ke e T B ead i s SwETs £ 5 Sira o ST § ey S e oxass e oSy ou s L n n s vy e e
S aaais o e s ey S e Sy S e e e b St Sevem ey SR e .,klﬁi,u.ll.- R e FEE WS pands
r e n TEpAS e e & : 2na vl . 1 ] e T — e iyt ygan S s _

.. * e =+ - -y
-h.u.l — e C el o
A ] } % 5 W =

1 e | - i : o

bl

o)
N
i
%
{
1

| i b .nl P :" ' ‘.
|

8§ &8 &

P D S e T T WSR-S SUIPEMIEN T S T —— + - H a . i
SRS FRSTSrEEy IR S c—— - S e
1

00 o

-
k
b g e h

o L3 T - O SO b | |

pe ) [N - »

FOR S s —

o
i
i
zl |
3
a%

ALSN WATH INGEX SAMMLE AND FORMLIA | CONCENTRATON

| reFERSNCE




