CHAPTER III

EXPERIMENTAL

A study of chem;g?l constituents in plant must
proceed stepwise £from seleééégp and authentication of
: o
plant material, through collection, extraction, isolation

of the compounijzzgh

compounds.

fstr#ctuze eldeidation of isolated

)

" F =
F i < A e

cation of Plant Material

NV
N

The - £ leaves of{Mitragyné speciosa (Korth.)
v dda f}y‘ ¢:

1. Source and

Havil. were colleated, in Mé&&,1989 from a flowering tree
growing on the cambﬁ%ébf ﬁ&gﬁ#aculty of Pharmaceutical

_‘___u,‘.:. r;" ‘l-‘ ‘:‘I;-
Sciences, Chu%flongidih’Unive?glty, Béngok Thailand. The

R e —— — - — "tﬁ"q!‘;/.
material waq;jaéhtiftéd‘by Professqrgggm Smitinand, the

former Deputy Eﬁrector—General,'RoyaLJForest Department of

Thailand.

2. General Téchnique

2.1 0'rhin-Layer{Chromatogfaphy (TLE) L

2.1.1 Analytical

Adsorbents : The TLC plate for routine work were Pre-
Coated TLC Plates of Silica gel 60 F-254

(E.Merck) or Pre-Coated TLC Plates of
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Aluminium'oxide F-254 (type E, E.Merck),
accordingly. |

Layer thickness : 250 um

Technique : one way, ascending, 6.5 cm

Solvent system : (1) silica gel 60 F-254/

K‘%‘V/ thyl acetate (2:1)

ica 0 F-254/

‘!ﬁhﬁ;._}hyl acetate (1:1)
\q_\b&zsu ethyl acetate

I}ngh_ g ' .ijd—chloroform

(8) silica el 60 F-254/

ﬂ‘LJEJ 7 Vlﬁ:ll‘ﬂ‘é"’o‘i BT ee o

(9) a}umlnlum oxide F-254 (type E)/

Q RN ﬂimﬂ%ﬂe’nﬁ’l%ﬂﬁ B:2)

Tempe ature : laboratory temperature (20 -g0% C)
Detection s =61) ultraviolet light at wavelength
254 nm

(2) Dragendorff's spray reagent

Solution A:

bismuth subnitrate (850 mg),



distilled water (40 ml), and

acetic acid (10 ml) |
Solution B:

potassium iodide (8 g) and

distilled water (20 ml)

s A and B, each of 5 ml,

Then 20 ml of glacial

ie acid and 70 ml of distilled
\' and used as spray

spraying, was warmed

gently with hot air stream from a

Ut Wiim 38145 AR
oLl aﬂﬂim‘ﬁmj‘mm

brown and spots as

positive test, respectively.

2.1.2 Preparative

Adsorbent : Pre-Coated for preparative layer

chromatography plates silica gel 60



Layer thickness

Technique

Application

Solvent system

Temperature

Detection

.

se

106
F-254 (E.Merck) were used.

1l mm-

one way, ascending, 15 cm (double
development)

aé a continuous streak using a

capillary/ tube

Chloroform:éﬁﬁapol (4:1)

laboratozry tempezature (200-3000)
Phesbands were wvisualized in ultraviolet

1iGHY /(254 nm), scraped off and the

/ adkaloids eluted from the silica gel by

_—

shaking w}th ethanol which was filtered
throuéh si@tgred glass and evaporated to
dryneés. GAin

b J ik ae i

2.2 Column Chromatography

Adsorbents

Packing

silica gel 0.040-0.063 mm (E.Merck)

: aluminium oxide active, neutral 0.063-

0.200 mm. (E.Merck)
(1) adsorbent 'poured as a suspension
into;, the~columnn

(2) adsorbent packed dry into the column

Addition of alkaloidal material

Technique

alkaloidal material was dissolved in
small volume of volatile solvent and
gently placed on top of the column.

Open column chromatography



: Flash column chromatography

Solvents : n-hexane, ethyl acetate, chloroform,

ethanol, methanol

Examination of eluate

: fractions were examined by TLC using

107

ultraviglét_};ght at wavelength 254 nm

and followed with Dragendorff's spray

ot
reagent

4 !'|
2.3 Physi€al Constant
> 7, 4

d 3
i
-

All melE{ﬁg points were measured on the Buchi

melting point #appazatUS.,, The values recorded

] #. dd e J
’ v

uncorrected. ¥ - ¥

i F : = _.:'
4§ uind :IJ
2.4 Spectroéccpy —

-

~2:,_4_L1Jlj;:amglgj:_ahs_r§>tlon spectra
obtained w1th a Hitachi U3400 spectrophotometer

2;1.2 Infrared absorptlon spectra
performed® on @ Hitachi 260 spectrophotometer.

materials were examined in potassium bromide disc.

520

are

were

were

The

2%4.3 Proton nuclear magnetichresonance (1H—

NMR) 'spectra were obtained with a JEOL GSX-500 (500

MHz)

spectrometer. Chemical shifts were reported in ppm scale,

using tetramethylsilane (T.M.S.) as internal standard, and

deuterochloroform as operating solvent.

2.4.4 13¢c-nuclear magnetic resonance

(13¢-

NMR) were obtained with a JEOL FX-270 (67.8 MHz) or a JEOL
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GSX-400 (100 MHz) spectrometers, accordingly. Chemical
shifts were reported in ppm scale, using tetramethylsilane

(T.M.S.) as internal standard, and deuterochloroforﬁ as

operating solvent.

2.4.5 Mass spectra were determined on a
Hitachi RMU-60 mass spectrometer for EIMS. Operating at
h‘d' A
70 eV with inlet temperature 15&9— 240°C.

o
2.5 Solveats

Throughoytf the wdxk, all organic solvents were

redistilled befo,r’é dsé f4 228

2.6 Auhhentxc Alkaépids

jal #

All authentlc-*alkarggds are kindly supplied by
Dr. Dhavadee Ponglux." —
g ‘,\,_ =
Y. ./
(2) speciogynine
(3). mitraphylline
(4) isomitraphylline

(5) isopteropodine

3. The Extraction and isoiation of Alkalods from the

Fresh Leaves of Mitragyna speciosa (Korth.) Havil.

3.1 The Bxtraction of Alkaloids

The freéh leaves (8.2 kg) were blended with

methanol (20 L) and 200 ml of 25 % ammonia solution was
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added. It was then allowed to macerate for two days and
filtered. The marc was remacerated for two days with four
sucessive portions of methanol (10 L-portion) . Testing
for complete extraction was carried out with Dragendorff's
spray reagent. The combined filtrate was concentrated to
syrupy. mass under reduced pressure, mixed with glacial
acetic acid (400 ml) then dlsgilled water was added to
give about 5 % acetic acid solution (8 L), well shaken and

-
left to stand overnight The . acidic, filtrate was washed

with portions oﬂxfetioleum ?ther, then made alkali (pH 9)
with 25 % ammoJ;?f*olution .and extracted with chloroform
(15 x mk gstlﬁq 'tor complete extraction was

carried out Draqendcrff' spray reagent. The
)':," #
combined chlorofo: m extract ﬁ?s washed with Brine solution

(saturated sodium chlnride b ﬂibtllled water), dried over

_.-

anhydrous sodium sulfate ané“ evaporated under reduced
A

£
pressure to“f?&e&d—dfy—efﬂée—a&ka%oid3f extract 20.17 g

B o
(0.25 % based on fresh leaves weight). The procedure was

shown diagrammatically in Eigure 15. TLC analysis of
crude alKaloidal extract showed at least eight alkaloids

with the addition of base-line alkaloid(s).
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Figure 15 The alkaloidal extraction procedure of

Mitragyna speciosa (Korth.) Havil.

The Fresh Leaves 8.2 kg

Residue

Y Y

cﬁc'ﬁﬁ utéQ? ‘y'l EJ ﬂ%JW ﬁﬂlpﬂx&joidal Solution
A AR amn Inenas
|

Dry Qrude Alkaloidal Extract 20.17 g

1(3) Filtered
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3.2 The Isolation of Alkaloids

Crude alkaloidal extract (12.0 g) was dissolved in
chloroform (20 ml) and gently placed on top of silica gel
column (8 x 45 cm) holding n-hexane. The column was
eluted with n-hexane:chloroform (4:1), (1:1); chloroform;
chloroform:methanol (97:3), QQ}I), (4:1), (1:1) and then

”

washed with methanol until no fractes of alkaloid could be
-
detected. Fractions-of 50 ml were collected and compared

by TLC. The e}ﬁfiﬂﬁsolvﬁﬁts were altered to more polar

solvent systems wben the diiference on alkaloidal patterns

on TLC were ,Jgae:ved The mentioned solvent systems
afforded 20, a0, 30, 60,030, 20,, and 30 fractionms,

.-fa.q ¥

respectively. ?hoSe ﬁractipns of similar alkaloidal

pattern were combingdwand eugggrated to dryness under

reduced pressure to give theﬂé&}lowing fractions: -
A 4

(1) EE;;tions 1-23 containing}hg alkaloid.

(2) fractions 24-82 were combined and assigned as
Fractido =l A2 235, g) .

(3) fractions 83-142"were“combined and assigned as
Fraction F-2 (64983 g).

(4) fractions 143-185 were combined 'and assigned
as Fraction F-3 (1.164 g).

(5) fractions 186-220 were combined and assigned
as Fraction F-4 (0.860 qg).

(6) methanolic fractions were combined and

assigned as Fraction F-5 (0.120 g), shown by
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.TLC to contain traces of alkaloidal mixture
and the base-line alkaloid(s). No further

study has been made.

3.2.1 1Isolation of alkaloids from the

Fraction F-1

The Fraction F-1 (2 §35;g) was shown by TLC to

contain at 1east -3 alkd101ds. It was dissolved in
chloroform (5 ml} apﬂ gently placed on top of silica gel
column fﬂéf;my holéing % ~-hexane. The column was

eluted with qﬁﬁf

(4:1). Twenty m S;aptlonSSbélng collected. The volumes

ddd

of eluting >soaXEQts ‘used ‘were 500, 900, and ’00,

'ne ethyi acetate (19:1), (9:1), and

respectively. ByféLCfanalygis the liked fractions were

I s 7ha

-
=

combined to give the fellowxng portlons'—

F-la. fract{?s—k-aa—eefmamﬁg—ae—a%fﬁloid.

F-1b. fractions 33-37 containing one indole alkaloid.
It was ;esigned as DS-1 (23 mg? and subsequently
idehtified as tetrahydroalstonine.,.

F-1lc. fractions 38—42 containing'traces of .2, alkaloids.

F-1d. fractions 43-67 containing. one indole alkaloid.
It was assigned as DS-2 (1.648 g) and subsequently
identified as mitragynine.

F-le. fractions 68-76 (0.398 g) containing mixture of
2 alkaloids

F-1f. fractions 77-113 containing one indole alkaloid.

It was assigned as DS-3 (0.165 g) and.  subsequently
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identified as ajmalicine.

3.2.2 1Isolation of alkaloids from the

Fraction F-2

The Fraction F-2 (6.983 g) was shown by TLC to
contain mixture of at leastiﬁ alkaloids. It was dissolved
in chloroform (10 ml) and é;ﬁki{;placed on top of silica
gel column (5 x 45 cm) hqldingﬁ;—ﬂexane. The column was

eluted with n;ﬁf;anp ethyl acetate (4:1), (1l:1); ethyl

acetate; and e sacetaﬁe tmethanol (98:2). Thirty ml

fractions beiné 'giected.Zh& volumes of eluting solvents
used were 700,}}6% 1000 Sand 1000, respectively. The
fractions were -@ﬁ;ned by;TLC and the 1liked fractions

were combined to gﬁve the oniow1ng portlons.

F e
J-‘fn-.i- a :-'#‘fd

F-2a. fractlons 1-20- contalnmng‘no alkaloid.

F-2b. fractaons 18-44 (1,260 g} conté£n1ng mixture of 2

J hJ
alka101ds. This portion was further treated as the

Praction P-1 y{elding mltragynine. (0.286 q),
ajmalicine (0.738 g), and 0.125g 0t mixture of
these two alkaloids.

F-2cu Aractions| 45-52 (0.186 g) containing'\mixture of 3
alkaloids.

F-2d. fractions 53-86 (3.618 g) containing at least 3
alkaloids. It was dissolved in chloroform (10 ml)
and gently placed on top of aluminium oxide column
(4 x 45 cm) holding n-hexane. The column was

eluted with n-hexane:ethyl acetate (5:1), (5:2),
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(1:1) and ethyl acetate. Thirty ml fractions were
collected. The volumes of eluting solvents used

were 600, 1200, 600, and 800 ml, respectively. By
TLC analysis the liked fractions were combined to

give the following portions:-

;
F-2d-1. fractiens 1-23 containing no alkaloid.
F-2d-2. fraetions 24—451;9:702 g) containing at
: J ozt

least 3 aﬁkaloids. It was further treated

;:gij;fiicaiel—column chromatography using
n-hexane:ethyl acetate (3:1) as eluting
o FERY

-

Bt Ll LY. This portion yielded

aima ihgye:iﬂo mg), two indole alkaloids
F g s‘. ok ,-';'11 .';

ieh" vere _}signed.as DS-4 (60 mg) and
.-:dvd"ii b :Ir-

~5,40.290 glypand 0.138 g of alkaloidal

mixtgq&; C&E@Qpnds DS-4 and DS-5 were

- 'sub§equent1y identifiéA=as paynantheine

Yy N
— and speciogynine, respectively.
s —

F-2d4-3. "fractions 49-56 (0.240 g) containing
alkaloidal 'mixture.

f—Zd—4. fractions 57-108°(2.454 g) containing at
least’' 3" alkaloids. " It“was“further treated
on silica gel-column chromatography using
n-hexane:ethyl acetate (1:2) as eluting
solvent (2 L). This portion yielded DS-6
0.526 g), D37 (03927 g), DS-8 (0:210 g},

and 0.460 g of DS-6 and DS-7 mixture.
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These 3 oxindoles, DS-6, DS-7, and DS-8
were subsequently identified as
isopteropodine,.isomitraphylline, and
mitraphylline, respectively.
F-2e. fractions 87-122 (1.561 g) containing at least 3
alkaloids. It was redissolved in ethyl acetate and
left to stand from whiéhiwhite amorphous solid of

mitraphylline (0.8%9 g) were deposited.

3.2 " tion of alkaloids from the

/ Fragtign F-3

The Ft;;ﬁ&dn F 3 Sl »164 g) was shown by TLC to

contain at 1e'stf.§” Elkaiblds. It was dissolved in

chloroform (5 mf) and gentrxiplaced on top of silica gel
column (3.5 x 45 cm) hgldlng_cﬂloroform. The column was

eluted with ammonia Saturate&—dﬁforoqum (1 L). Twenty ml
.l

fractions werq;comblned to give the f01}0w1ng portions:-

F-3a. fractioﬁ% 1-12 containing traces of alkaloidal
mixXtares

F-3b. fractions 13-36 (0.712 g) containing at least two
2lkaloids's | “Itrwags further Ereated o silica gel-
coluﬁn chromatography using ethyl acetate:methanol
(19:1) as eluting solvent (600 ml). This portion
yielded one indole alkaloid together with traces of
alkaloidal mixture. The purified indole alkaloid
was assigned as DS-9 (0.335 g) and subsequently

identified as mitraciliatine.
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F-3c. fractions 37-50 (0.430 g) was shown by TLC to
contain at least 5 alkaloids including

mitraphylline and mitraciliatine.

3.2.4 1Isolation of alkaloids from the

Fraction F-4

The Fraction F-4 (6{%39 g) was shown by TLC to
contain at least 4 alka101ds znoludlng the base-line
alkaloid(s). Itﬂw§sﬁdlssrlved in‘ehloroform (5 ml) and
gently placed’ﬁiﬁfop’oﬁ's5lica gel column (2.5 x 45 cm)

holding ethyl a ig,,-Thegcolumn was eluted with ethyl

acetate:methanol ), fan £4:1)., Twenty ml f£fractions

being collect he-volames of eluting solvents wused

iR Ajﬁ +

were 1200 and H@; !%FpectLVely, and yielding 4

portions. Each o tﬂem contaxﬁ&ng alkaloidal mixture. The

most polar pprtion”€0i140 qyfwsg subigcted to aluminiumn

A

'-J‘ >

.Pl (9:1) as eluting

. o
oxide column

-

: P
solvent (500 ;p), and yielding 3 po#@ions of alkaloidal
mixtures. The ymost polar pertion (33 mg) containing one
indole alkaloid and traces of other alkaleids. The indoleA
alkaloid was separateo by prgparative TLCasplates using
chloroform oth;ool ~(;:1f as doveloping solQent; It was

assigned as DS-10 (16 mg) whose structure determination

has not been completed yet.
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4., 1Identification of Isolated Alkaloids

The isolated alkaloids were identified by
comparison of the hRf values, melting points, ultraviolet,
infrared, nuclear magnetic resonance, and mass spectra

with authentic samples,

{\a‘hc?dlcated

The hRf va o N ble 4 are those obtained

(2) silica gel 6‘ E

(8:4:1)
(3) silica gel
(4) silica gel

(5) aluminium oxide Fhiﬁﬁ (i

;53

as Tetrahydroalstonine
4

@uﬁﬁmfﬁ L
LA tﬁ&ﬁ“’ifﬁﬁﬁﬁ N878 Y

Melt g point 216 —217 c

Molecular weight =352

hRf values : see Table 4 (page 136)

UV Apax (nm) : 226.2, 281.4 (page 182)



1y-NMR spectrum : in CDCl3, 500 MHz (page 183)

Chemical shift Proton Multiplicity
- (ppm)

7.76 -NH 1H, br-s

7.56 C{17)-H 1H, 4 (J= 0.5 Hz)

7.45 C(9)-HaN da (J= 7.5,1.1 Hz)

7.28 (J— 7..5; 1.1 Hs)

7.12 * @J—?S?Slll-lz)
7.08 * : aa-.(J= 7.5, 7465 1.1 Hz)
4.49 12.0,6.0 Hz)

3.75

3.36 J=12.0,3:0 Hz)

3.10 (J= 12.0,3.0 Hz)

2.94 & t3=1200,6.0,0.5 Hz)
2.90 (0= 12.0511.0,6.0 Hz)
2.7% 12.0,3.0 Hz)

,j‘

 12.0,4.0 Hz)
¥(J= 12.0 Hz)

ﬂﬂﬂ?ﬂﬂﬂﬁ%ﬂ‘]ﬁ? .0,11.0,4.0 Hz)

ClRa)~ Ha 1H, dt (J= 12. 0 3.0 Hz)

q W"ﬁ A TPITA Y e e

91.55 C(14)-HB 1H, q (J= 12.0 Hz)

2.68 C(6) -Ha l br

1.40 €(18)-CHy ., 3H, d (J= 6.0 Hz)

* Assignments may be interchanged
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These data are in agreement with the published
values of tetrahydroalstonine (Lounasmaa and Kan, 1980).

"1t is therefore concluded that DS-1 is tetrahydroalstonine;

4.2 ::(‘>-1 Mitragynine

DS-2 was obtdine o= i_;ff yellow amorphous solid.
All attempts on crystalliza "‘_we e'unsuccess£u1. 1t was
soluble in di = thyl acetate, acetone,

Melting point :j' i E]
Molecular we1ght : 398

ne a8 S ROMTHHA Y

UV Amax (JH) s 22Qr2, 291. 5(page 184)
rx soh 614 RG] 5 Gpoe 120
9
Vos gl 1,
3460 N-H (imino)
3000-2905 : C-H
1690 ~ C=0 (ester)

1625 c=C
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1y-NMR spectrum : in CDCl3, 500 MHz (page 186)
Chemical shift Proton Multipiicity
(ppm)
7.70 -NH 1H, br-s
7.42 :
6.98 Hz)
6.88 Hz)
6.45 Hz)
3.86
3442
3.69
3.15 .0,1.5 Hz)
311 .0,4.0 Hz)
3.04 .0,6.0 Hz)
2.96 .0,3.0 #Hz)
2:92

& d@fﬁmwmm

2. 460 C(14)-HB  1H, (J= 12.046.0 Hz)
Qﬂﬁﬂ AN A NWJ'W]EHQ td
‘1 .61 C(14)-Ha  1H, br-d (J= 10.2 Hz)
1.19 C(20)-H 1H, m

0.87 C(18)-CH3 3H, t (J= 7.2 Hz)
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13c-NMR spectrum : see Table 5 (in CDCl;, 100 MHz)(page 137)

Mass spectrum : m/e (%, relative abundance)
(EIMS) 398(M*, 85.88), 397(79.07),
(bage 188) 269(23.24), 214(100.00), 200(27.47),

199(21530) ;- 186126..29) ;- 17015.42),

75(8 28(5.00)

DS-2 is i 1 wvalues, melting point,

1 —
UV, IR, and pes r@thentic sample of
mitragynine ' ‘ ) .u*ﬁi-wga speciosa Korth.

(Sshellard, Hought Resha, 19° and also

by 13c-nMR spec i ﬂ:_:\\x

confirmed

oncluded that DS§-2

'3
OCH,

ﬂuﬂqwﬂﬂ%M N9

¢ Mitragymine

ARIRNN I UAIAINYA d
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4,3 1Identification of DS-3 as Ajmalicine

DS-3 was obtained as colorless prismatic crystals
from methanol. It is soluble in ethyl acetate, acetone,

chloroform, and methanol.

Melting point : 250,

Molecular weight 3

hRf values e 136)

1y-NMR Spectrum (page 189)

Chemical shi

(ppm)

7.79

7.53 1.5 Hz)

7.46 J= 7.5,1.1 Hz)

7.29 dd (J= 7.551.1 Hz)

7.13 * 7.5 1.651.1 Hz)
7.08 * | ] 2 7.5,7.6,1.1 Hz)
4.43 Eﬂ c(19)- — qd éHL 6.0,3.0 Hz)

4 U NI NG s e e
aﬁﬁaﬂfjiﬂjuﬁﬁﬁﬂ*ﬁﬁﬁ’ii’m

. C(6)-HB H, m
2.96 C(21)-HB 1H, dd (J= 12.0,3.0 Hz)
) C(5)-Ha 2H, m
{;(6)-Ha

2.42 €15 ) =8 1H, tdd (J= 12.0,3.0,1.5‘Hz)
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Chemical shift Proton Multiplicity

(ppm)
2.26 C(21)-Ho IH, € (9= 412.0-Bz)
24517 C(20)-H IH, €& (J5 12.90,3.0 Hz)
13X C(14)-HB iR, g (J= 12.0"Hg)
d (J= 6.0 Hz)

1.49 c(18)-C

* Assignments may

13c-nMR spectrun(v ble 5 (in"€DCl,, 100 MHz)(page 137)

Mass spectrum t _ahgel )i relative abundance)

PN

(EIMS) 1(67.45),

(page 191) ). 209 (11.23),

16.17), 156(59.92),

These data_fé,r-& nent with the published

therefore concld cine.

Hac00C

Ajmalicine



4.4
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Identification of DS-4 as Paynantheine

DS—-4 was obtained as pale yellow amorphous solid.

It was soluble in ethyl acetate, chloroform, and methanol.

Melting point

Molecular weight

hRf values

1H-NMR spectrum

Chemical shif

(ppm)

RIS

3

3

.74
.33
299
.88
.45
.58

.00

w27

17

(trans

C(23)-0CH;
C(3)-H

C(5)-HB

95/17.3,2.0 Hz)

WUy THBnIWE ARy
sty Inenae

3H, s
1H, br-d (J= 10.7 Hz)

1H, m



Chemical shift Proton Multiplicity

(ppm)
3.03 (C(6)-HB 4H, n

C(6)-Ha

4cgzo)—ﬂ

c(21)=HB Vy
2.76 \_ ;& (J= 11.8,3.6 Hz)
2.58 H, £d (J= 11.6,4.4 Hz)
2528 ' “¢J= 10.7 Hz)
2.09 ‘ \\ J= 12.1 Hz)
1.95 \ J= 12.4 Hz)
| \
| These 3 S\‘ agreement with the

published values

and also eonflrmed

therefore coneluded that DS-4 is payne ntheine.

Beckett et al., 1966b)

-NMR spectrum. It is

Paynantheine
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4.5 Identification of DS-5 as Speciogynine

DS-5 was obtained as colorless prismatic crystals
from absolute ethanol. It was soluble in ethy1 acetate

chloroform, ethanol, and methanol.

Melting point :

Molecular weight

hRf values 136)
Qy.xmax (nm) 193)
1H-NMR spectru page 194)
Chemical shifg Brgten- f7 L3;‘n tiplicity
(ppm) | '
7.67
7435
6.99 (J= 8.0 Hz)
6.88 0 Hz)
6.45 e ;Tﬂ7.7 Hz)
3.87 C(9) OCH3 3
5 "ﬂﬁEJ@lWﬁ%‘iW%J']ﬂ‘i
3. 70 C(23) QFH3 3H, S
A ARG AN BRI 8 w0
3 20 C5i):=Ha : 1H, td (J= 12.0,1.5 Hz)
8.15 C{21)=HB 1H, dd (J= 12.5,7.0 Hz)
Ry 3.07 C(5)-HB 1H, dd4 (J= 12.0,6.5,1.5 Hz)
2 09D C(21)-Ha lﬁ, br-d (J= 12.4 Hz)

2.59 C(6)-Ha 2H, m
C(6)-HB



Chemical shift Proton

(ppm)
2.28

1.43
1.05

0.86

(EIMS)

(page 195)

These

sample of spe

-

Korth. (Shella

127

Multiplicity
C{15y-H 1H, bxr-d (J= 11.0 Hz)
C(14)-HB 2H, ¥d (J=-22.0;1.5 Hz)
C(19)-H 2H, m (deformed)

C(14)"H &

C(

physics

g

H, br-d (deformed)

(deformed)

.

v

Vil g

i

0(42.74), 186(33.62),

sbundance)
397(82.02),

B -30), 225(21.40),

.44), 42(4.77)

identical with authentic

Mitragyna speciosa

;3‘ 1978c) and also

confirmed by EBOO MHz “H-NMR spectrdﬁl It is therefore

Bl i T
AR LU ING AL

Speciogynine
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4.6 Identification of DS-6 as Isopteropodine

DS-6 was obtained as colorless needle crystals
from chloroform-ethyl acetate. It was soluble in diethyl

ether, chloroform, and methanol.

Melting point

Molecular weight

hRf values

Chemical shift

(ppm)

5]

7.41

To27 J= 7.5,1.1 Hz)

7.18 * dad (J= 7.5,7.6,1.1 Hz)
7.02 oW cﬁigé 7.577.863;1.1 Hz)
6.85 SANCH fE)7.5,1.1 Hz)
4.34 . c(19) 1H, dg &E= 12.0,6.0 Hz)

% ﬁua’iiﬂ‘“ﬂsﬂamm ok
Qi{’mm‘itﬂ wﬁ’mmiﬁ‘ﬂfl)

s C(5)-Hao H, m
F(G)—HB

C(14)-Ha

c(21)-Ha

1.99 C(6)-Ha 1H, m
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Chemical shift Proton Multiplicity
(ppm)
. 15 -H 2H, m
{;(20)—H
i.41 TC(18)+CR3 . 3H, 4 (J= 6.0 HZ)
0.86 C(14)-HB (J= 12.0 Hz)

* Assignments may

13c-NMR spectruﬂi-?-r able 6. ( DCl;, 67.8 MHz)(page 138)

Mass spectrum . (9 ela e abundance)

(EIMS) 371(7.37)

(page 198) ¢ #83), 223(95.53),
1.64), 130(16.32),

6.59)

ing point and hRf values

with authenkit® sample : eropadi obtained from

Uncaria homom : Planta Med, 31:

26-30, 19717). The spectral data are 1n agreement with the

pubhsheﬂ&dﬁsﬂ!%%xﬁpﬂxﬁmﬁn, sanduja and

Alam, : is %herefore concluded that DS-6 is

m@emmmm EJ‘W]’J NYIRE

Isopteropodine



4.7 1dentification of DS-7 as isomitraphylline
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DS-7 was obtained as amorphous cream colored

solid. It was soluble in ethyl acetate, acetone,

chloroform, and methanol.

Melting point : 119°-120°C

Molecular weight

hRf values N ' age 136)

1H-NMR spectrum @ Cl3; 5 z (page 199)
Chemical shif AN N fultiplicity
(ppm)
7.65
7.38 1z5 Hz)
7.35 J= 7.5,1.1 Hz)
7.18 * A (3=77.5,7.6,1:1 Hz)
7.00 % g (J=-7.5,7.6,1id" Hz)
6.?4 [l.. 551 .1 ‘Hz)
4.36 J= 6.0,3. 0 Hz)

0(23) 0CH3 3H,

’ﬂ‘LIEJéJ‘P’IEJ‘V]?‘W El’]ﬂ‘a'

C(3)-H_ 1H, dd (3= 12 o 0.5 Hz)
q 598 ALV 918 T
92.53 C(21)-Ha 1H, t-like (J= 12.0 Hz)
2. 43 C(5)-Ha 1H, m
2.19 C(6)-HB 2H, m
{p(l4)-Ha |
2.04 C(6)-Ha 1H, m
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Chemical shift Proton Multiplicity
(ppm)
183 1 C(15)-H ' 2H, m
l (20)-H
L2 C(18)-CHj 3H, d (J= 6.0 Hz)

0.61 ’,ﬂi g- $3="12.0 HZ)
Z,
——

o i < . 0

* Assignments

Mass spectrum abundance)

(EIMS) 7(4.86),

(page 201) 3(100.00), 208(9.89),

N2 31, 4249.57)

DS-7 is iden ¢ ting point and hRf values

1

with authen ine obtained from

Mltragyna t ﬂf fd' and Rungsiyakul,
ippdrteiﬂby spectral data of

re concluded that DS-7 is

1973). .The regﬂlt is 10

Hh
o

- and 13c- Nrﬁﬂﬁ is thédre

B (7} b
ARIANN I

—
N
©r-~
R .-CHj
T
" Hyc00C
Isomitraphylline

DCl3, 67.8 MHz)(page 138)



4.8 1Identification of DS-8 as Mitraphylline

DS-8 was obtained as white needle crystals from
absolute ethanol. It was soluble in ethyl acetate and

methanol.

Melting point

hRf values e 136)

---IV!-‘"““i ¥ —
1y-NMR spectru/ D TN SO z (page 202)

Chemical shif o . o, M iplicity

(ppm)

7.88

7.43 J= 1.5 Hz)

7.19 | (J= 7.5,1.1 Hz)

7.18 * die e 7.8 % 6,11 1z)

7.03 =Y 7.5,7.6,1.1 Hz)

“7 5,1.1 Hz)

H, @'5030}{2)

lQuaﬁﬁﬂﬁfh N9

W) aq?wmmﬁmmw

2.38 {C(G)—HB 2H, 'm

6.85

C(21)-Ha
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Chemical shift Proton Multiplicity
(ppm)
2.08 C(6)-Ha 3H, m
C(1l4)-Ha
C(15)-H
1.84 C(20)-H yp4 1H, t-like (J= 12.0 Hz)
1.20 Vy/q like (J= 12.0 Hz)
e B J— 6.0 Hz)
* Assignmen
13c-NMR spectru :i;; & '\\\ DC1l3, 100 MHz)(page 138)

Mass spectrum e abundance)

(EIMS) 337(4.54),

(page 204) (100.00), 208(9.13),

69(24.66), 42(8.12)

‘DS-8.1 R ~melt Jv'nt and hRf values
with authent" ine obtained from

Mitragyna tubu}osa Havil. (Shellard and Rungsiyakul,

N ) LU RAL DL Ao

1H— and C -NMR. It 1? therefore concluded that DS-8 is

RASRIN T UNINEA Y
@i .,

HSCOOC

Mitraphylline
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4.9 1Identification of DS-9 as Mitraciliatine

DS-9 was obtained ' as colorless £fine needle
crystals from ethyl acetate - n-hexane. It was soluble in

ethyl aéetate,-chloroform, and methanol.

Melting point

Molecular weight

hRE values < 81 dmtpage 136)
——

V 4 .
uv Amax (nm) 9 page 205)

(ppm)
7.89

7.03 t (3= 8.0 Hz)
6.98 (N4 (9=(8.0 Hz)
6.49 WA 7207 Hz)
4.4 ED C(3)-H br-d<(J= 3.0 Hz)

k. QuﬂimﬂmiMHWﬂﬁ
ARSI INgAY

dd tJ=.12.0,10:3,0.5 Hz}

: 3.18 C(5)-Ha 2H, m
{Q(S)—HB
2.83 C(6)-Ha 1H, m
2717 C(21)-Ha 1H, 44 (J= 12.9,%.0.Hz)
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Chemical shift Proton : Multiplicity
(ppm)
2.43 C(20)-H 1H, m
2.38 C(21)-H8 - 1H, t (3= 12.0 Hz)
2.2% c(15)-H TH, ' td (J3=:32,0,3.2 Hz)

210 i, td (J= 12.0,6.0 Hz)
1.94 x-d (J= 12.5 Hz)
s 27
0.76 etV =cHl| | 3H, Bagd= 7.4 Hz)
13c-NMR spectr i ;ivﬂk oy 5" CDCl3, 67.8 MHz)(page 137)

2l - data, especially
1H— and 13C--N concluded to be

mitraciliatine.

ﬂ‘lJEl’J‘VIEWl g

ammnimumqwmaa

Mitraciliatine
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Table 4 hRf values of the isolated alkaloids
Alkaloid Solvent system

(4) ("5
DS-1 81 64
DS-2 717 56
DS-3 79 50
DS-4 70 38
DS-5 64 36
DS-6 T3 12
DS-17 67 10
DS-8 66 2
DS-9 38 7
DS-10 26 0

ﬂUH’mBWﬁWMﬂ‘ﬁ
q ﬁf] aﬁﬂ‘gm %MQ%WH'FQ%] point x 100

distance of solvent front from start point
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Table 5 13Cc-NMR spectra of DS-2, DS-3, and DS-9
Carbon Chemical shift (ppm)
DS-2 DS-3 DS-9
c(2) 134.33 (s) 131.31 (s)
c(3) 60.37 (d) 54.03 (d)
c(5) 253,29 (&) 50.62 (t)
)7
c(6) {221.69 (t) 24.29 (t)
c(7) s 1065;4 (s) 118.01 (s)
c(8) = 127%12 (s) 107.77 (s)
c(9) V. 118.00. (d) 154.32 (s)
C(9)-0CH, ‘/” N 55.21 (q)
C(10) V. 119.11 (d) 99.55 (d)
CrLL) ! 121026 (a) 121.68 (d)
ci12) %?i&?ll.OB (d) 104.53 (4)
C(13) Fi;;;s.ze (s) 137.13 (s)
c(14) ») 32,59§@t) 31.92 (t)
C(15) A BOLSGM{d) 34.85 (d)
C(16) v 107.25 (s) 111.93 (s)
€i11) 185.9950a% | 159.62 (d)
C(17)-0CH, - 61.38 (q)
C(L8) | "14YP9%1a) 11.30 (q)
C(19) 73.84 (Q) 19.12 %t3
C(20) 40.71 (4) 39.07 (d)
c(21) 56.76 (t) 51.70 (t)
C(22): ester 167.98 (s) 168.96 (s)
C(23): OCH; 51.11 (q) 51.18 (q)
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Table 6 L3C-NMR spectra of DS-6, DS-7, and DS-8
Carbon Chemical shift (ppm)
DS-6 DS-7 DS-8

C(2): amide |[181.16 (s) 181.22 (=) 181.55 (s)

c(3) 1. 31 gqg‘f! Fiad T d) 73.85 (d)

c(5) 54,15 (t) )@554.31 (t)* 54.38 (t)#

o

c(6) 34489 (t), (35746 (t) 35.20 (t)

c(7) 56. 41 (s ) 55.61 (s)

c(8) o 133.85 (s) 133.39 (s)

C(9) ’ 30N g4, (d) 122.89 (d)
c(10) Y [ 122.36 (a) 122.54 (d)
C(11) / W 22757 128.03 (d)
c(12) fu109456 (@) | 109.86 (a)
c(13) 120 46°%5) éé??%o.23 (s) 140.98 (s)
c(14) " 300217 (t) | 29.18 @) " 28.42 (t)
C(15) 3ot @ 30.6§f@§) 30.49 (d)
C(16) '}l 109.89 ¢s) 107.40:35) 106.95 (s)
C(17) 154.98 (d) 9}/153.85 (d) 154.08 (d)
C(18) 18.66L(q) 14.891 (q) 1487 (g
c(19) 72.16 (d) 74204 (d) 74.61 (d)
c(20) 57d daid 46.96 kd) 40.53 (d)
c(21) 53.55 (t) 53.40 (t)* 54.32 (t)#
C(22): ester 167.62 (s) 167.09 (s) 167.13 (s)
C(23): OCHj 50.98 (q) 50.93 (q) 50.76 (q)

* Assignments may be interchanged

# Assignments may be interchanged
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