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Caesalpinia crista Linn.

Caesalpinia bonducella L.
Gray nicker bean, Fever nut

Fabaceae/Caesalpiniaceae
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1.aq;Exiut, kif(cH,Cl, Extract)

2.a0 ERN\ 18EmyRy tred 1prfoyLif(in-vivo, mice)

3. ag;EgviIfi01hon |"yayifrinukticn xwf, cif(cc, pTLC,
TLC)
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elucidation by NMR, MS, IR spectroscopic methods)
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(Identification of active principle for antimalarial activity)
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Extraction and isolation procedure

AWl f

of the seed kernel of Caesalpinia crista

CH,Cl,

(151 g)

Dried seed kernel powder of Caesalpinia crista
(1.0 kg)

Extracted with CH,Cl, (3 L x 3)
at room temperature, overnight.

Extract

'

Fr-7
(5.80 2)

v

Fr-8
(4.88 g)

Y

Fr-9
(3.03 g)

Norcaesalpinin A (1, 2.5 mg)
Bonducellpin A (34, 4.7 mg)
Bonducellpin B (35, 108.7 mg)
Bonducellpin C (36, 12.4 mg)
14(17)-Dehydro-a-caesalpin (31, 13.5 mg)

Silica gel column chromatograpgy (45.0 X 8.5 cm)
Y ecluted with a gradient system of benzene and ethyl acetate
Y Y Y Y ! Y
Fr-1 Fr-2 Fr-3 Fr-4 Fr-5 Fr-6
4.50 g) 3.40¢) (1.81 g) (0.73 g) (045 ¢) (1.70 g)
fatty substances

2-Acetoxy-3-deacetoxycaesaldekarin e (21, 8 mg) Y

Norcaesalpinin A (1, 32.9 mg)

Norcaesalpinin C (3, 5.9 mg) Caesalpinin D (5, 3.8 mg)

Y Norcaesalpinin E (9, 7.6 mg)

Caesalmin B (22, 3.5 mg)
Caesaldekarin e (23, 17.3 mg)
Norcaesalpinin B (2, 19.7 mg)
Caesalpinin C (4, 19.7 mg)

(26, 2.8 mg)

Caesalpinin G (10, 1.5 mg)
2-Acetoxy-caesaldekarin e

Caesalmin G (28, 1.9 mg)

Caesalpin F (24, 3.4 mg)

Y

a-Caesalpin (32, 4.9 mg)

Caesalpinin C (4, 5.1 mg)
Caesaldekarin e (23, 23.0 mg)
2-Acetoxycaesaldekarin e (26, 10.0 mg)
Norcaesalpinin B (2, 15.3 mg)

\

Caesaldekarin e (23, 4.4 mg)
14(17)-Dehydrocaesalpin F (25, 7.7 mg)
2-Acetoxycaesaldekarin e (26, 11.5 mg)
7-Acetoxylbonducellpin C (27, 14.6 mg)
Caesalpinin D (5, 0.8 mg)
Norcaesalpinin D (6, 17.7 mg)
Caesalpinin E (7, 5.9 mg)

Caesalpinin F (8, 5.4 mg)
Norcaesalpinin E (9, 1.4 mg)

Caesaldekarin e (23, 1.6 mg)
Caesalpinin C (4, 1.6 mg)
Caesalpinin D (5, 0.9 mg)
Norcaesalpinin E (9, 6.3 mg)
Caesalpinin H (11, 16.5 mg)
Caesalpinin I (12, 17.2 mg)
Norcesalpinin F (13, 3.7 mg)
Caesalpinin J (14, 24.9 mg)
Caesalpinin K (15, 68.3 mg)

Caesalpinin C (4, 4.4 mg)

Caesalpinin K (15, 9.1 mg)

Caesalpinin L (16, 25.3 mg)

Caesalpinin M (17, 21.4 mg)

Caesalpinin N (18, 21.7 mg)

Caesalpinin O (19, 5.6 mg)

Caesalpinin P (20, 9.6 mg)

Caesalmin E (29, 50.7 mg)
2-Acetoxycaesaldekarin e (26, 8.6 mg)
3-Deacetoxy-6-acetoxycaesaldekarin e (30, 2.3 mg)
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. An animal model used to study antimalarial activity of the CH,CI,
extract against Plasmodium berghei infected mice in vivo

[Animal: Balb/c male mice (7-8 weeks old) Parasite: Plasmodium berghei (strain Anka)]

Drug adminstrated for four consecutive day

—~ o ¢ b
== 5.10days @ e e .. .. .. .
P. berghei infected Blood was collected = > K K K i
erythrocytes were after parasitemia 6 S st nd rd th
injectad (i.p) become 20% 1 x 10% infected Iafte: tr;arasner?tl;\ 1 2 3 4
erythrocytes were evel became 1% day day day day
DONOR MICE injected (i.p)

- g 4 44

Blood collected from tail and
parasitemia level were counted

25 1

20 +

8
5 15+
g 10+ [
X
5 £
0 ; ; ; : |
0 1 2 3 4 5
Day In each group three mice were taken and the results are
shown with their mean value + SD. U p < 0.01 significantly
—— Control —— 1 mg/kg/day —— 5 mg/kg/day —— 10 mg/kg/day different from the control group by Student's t-test.
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Structure of isolated compounds

R, R, Rs3 Ry, Rs Ry R R3
1 aOAc,BH OAc H H H I OiE
> @OAc, BH H OAc H H 10T a:OAG, il OACEH
6 aOAc,BH OAc OAc H H 12 @i, S = one
9 aOAc, BH H H H  OH 12 © : Cine
13 0 H H OAc  OH el GO H OH
22 a-OAc, BH H H
28 a-OH, BH H H
Rl RZ R3
ACO,, 21 OAc H H
' 23 H OAc H
26 OAc  OAc H
30 H H OAC
Ry R> Rs3
7 aOAc, fFH OAc H
Ry R> Rs3 R4 Rs 8 O OAc H
4 a-OAc, /H H OAc H H 14 O OAc OAc
20 a-OAc,BH  OAc H H H 17 a-OAc,BH OH  OAc
25 a-OAc, BH  OAc  OAc H H 27 a-OAc,fH H OAc
31 0 H H OAc  OAc 34 a-OAc,fH OAc OH
33 a-OAc, H H H OAc  OAc 35 O OAc  OH
36 a-OAc, fH H OH
R, R, R; R, Rs Rg
15 g-OAc, fH H H H OH  a-CHg, BH
16 a-OAc,/H H H H OAc a-OH, fCHs
18 a-OAc, fH H H H OH  aH, BCHO
24 a-OAc, FH OAc OAc H H a-CHgz, /OH
29 @-OAc, fH H H OAc OAc  a-CHg, BOH
32 O H H OAc OAc  a-OH, FCHs
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. An animal model used to study antimalarial activity
of the Norcaesalpinin A (1)

Animal: ddY male mice (6-7 weeks old) Parasite: Plasmodium berghei (strain NK 65) ]
/O Drug_ adminstrated for seven consecutive_ dgy, the ﬁrst
@? /TN @? administration was made 2 h after parasite inoculation
5-10 days ‘_/ﬁ
P. berghei infected Blood was collected l l l l l
erythrocytes were after parasitemia
injected (i.p) become 20% | 000 /7T oI TTTTTTTIT Tt TTTTTTTT T TTTTTTTTTTmmoTToToomTTmoToTs :
J > oo S /‘_\ /‘_\ :
DONOR MICE (&é\? (&4\? \A\? \A\? (\:é\? (&4\? i
N gh
1 x 107 infected day
erythrocytes were
injected (i.v) @
_— Blood collected from tail and
parasitemia level were counted
= s _T_ ACO/"'
o= 16
E x X i T “'
S n | in [
S | x‘l'*
In each group five mice were taken and the
4 i ‘ ‘ results are shown with their mean value + SD.

S TMEOENIER  euen ** n < 0.01, * p < 0.05 significantly different from
010 mg/kg/day 0 1 me/ke/day 000.1 me/ke/day the control group by Student's t-test.
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. Norcaesalpinins B (2), D (6), E (9) and F (13)

Norcaesalpinin B (2): colorless amorphous solid;
[alp?® +32.1 (c = 0.10, CHCIy);

CD Amax (2.87 x 10 M, EtOH) nm: 300 ([4 +5337), 263 ([ -9757);

IR (CHCl3) Vyay 3650, 1735, 1670 cm'L;

FABHRMS m/z: 419.2056 [calcd for CosHg O, (M+H)*, 419.2070].

Norcaesalpinin E (9): colorless amorphous solid;
[a]p2® +84.7 (c = 0.01, CHCIy);

IR (CHCl3) Vipay 3575, 1735, 1715 cm™;
FABHRMS m/z: 377.1946

[calcd for C51Hy90g (M+H)™, 377.1964].

Norcaesalpinin D (6): colorless amorphous solid;
[a]p?® +3.3 (c = 0.09, CHCIy);

IR (CHCl3) Wnax 3575, 1740, 1715 cm™;
FABHRMS m/z: 477.2106

[calcd for Cy5H3309 (M+H)™, 477.2125].

Norcaesalpinin F (13): colorless amorphous solid;
[a]p?? +80.37 (c = 0.091, CHCI,);

IR (CHCl3) W 3600, 1740, 1710 cm™;
FABHRMS m/z: 391.1749

[calcd for C,1H,,0, (M+H)™, 391.1757].

1 September 2016
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Structure of caesalpinins

Caesalpinin C (4): colorless amorphous solid;
[d]p?® +30.2 (c = 0.11, CHCIy);

IR (CHCl3) Vinax 3575, 1735 cm?;

FABHRMS m/z: 417.2314 [calcd for Cy4H330¢
(M+H)*, 417.2277].

Caesalpinin P (20): colorless amorphous solid;
[d]p?? +11.64 (c = 0.074, CHCIy);

IR (CHCl3) Vnax 3575, 1730 cm™;

FABHRMS m/z: 417.2294 [calcd for Co4H330¢
(M+H)", 417.2277].

Caesalpinin D (5): colorless amorphous solid;
[d]p?® +63.2 (c = 0.057, CHCIy);

IR (CHCIl3) Wnax 3575, 1750, 1735 cm™;
FABHRMS m/z: 447.2025 [calcd for
Cy4H310g (M+H)*, 447.2031].

Caesalpini G (10): colorless amorphous solid;
[a]p?° +58.2 (c = 0.063, CHCl);
IR (CHCl3) Vinax 3575, 1750, 1735 cm™;

O FABHRMS m/z: 447.2009 [calcd for Co4H310g
(M+H)*, 447.2019].

Caesalpinin H (11): colorless amorphous solid;
[a]p2® +67.5 (c = 0.057, CHCIs);

IR (CHCI3) Vinax 3575, 1750, 1735 cm*;
FABHRMS m/z: 405.1915 [calcd for CyoH907
(M+H)*, 405.1913].

(0]
NN
OAc G

% OH:Z
OH

Caesalpinin | (12): colorless amorphous solid;
[a]p?? +59.73 (c = 0.053, CHCls);
IR (CHCl3) Vpmax 3600, 1755, 1710 cm™;

© FABHRMS m/z: 403.1792 [calcd for CoyH,707
(M+H)*, 403.1757].

Caesalpinin O (19): colorless amorphous solid;
[a]p?? +56.76 (c = 0.078, CHCls);

IR (CHCl3) Vmax 3575, 1750, 1735 cm™L;
FABHRMS m/z: 405.1929 [calcd for CooH907
(M+H)*, 405.1913].

W

1 September 2016
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. Caesalpinin E (7), F (8), J (14) and M (17)

Caesalpinin E (7): colorless amorphous solid;
[a]p®® +125.98 (c = 0.02, CHCIy);

IR (CHCI3) Viax 3575, 1735 cm™;
FABHRMS m/z: 463.2317

[calcd for Cy5H350g (M+H)", 463.2332].

Caesalpinin J (14): colorless amorphous solid;
[a]p?? +42.03 (c = 0.088, CHCIy);

IR (CHCl3) Viax 3575, 1735, 1715 cm™;
FABHRMS m/z: 477.2130

[calcd for Cy5H3309 (M+H)F, 477.2124].

Caesalpinin F (8): colorless amorphous solid;
[a]p?® +47.0 (c = 0.081, CHCIy);

IR (CHCI3) Vmax 3575, 1730, 1710 cm™;
FABHRMS m/z: 419.2051

[calcd for Cy3H3,07 (M+H)™, 419.2027].

Caesalpinin M (17): colorless amorphous solid;
[a]p?? +47.13 (c = 0.074, CHCIy);

IR (CHCIl3) Viay 3575, 1735 cm™;

FABHRMS m/z: 479.2272

[calcd for CysH3509 (M+H), 479.2281].

1 September 2016
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Caesalpinin K (15), L (16) and N (18)

Caesalpinin K (15): colorless amorphous solid;
[a]p?? +51.54 (c = 0.151, CHCIy);

IR (CHCI3) Vnax 3575, 1730 cm™;

FABHRMS m/z: 377.2314

[calcd for C,,H3305 (M+H)™, 377.2328].

Caesalpinin L (16): colorless amorphous Caesalpinin N (18): colorless amorphous

solid; [a]p** +37.83 (c = 0.171, CHClg); solid; [a]p2? +28.8 (c = 0.195, CHCl,):
IR (CHCI3) Vpax 3575, 1735 cm™,; IR (CHCl3) Vnay 3575, 1735, 1715 cm™;
FABHRMS m/z: 435.2336 [calcd for FABHRMS m/z: 391.2096 [calcd for
Co4H3507 (M+H)", 435.2383]. CyyHz106 (M+H)*, 391.2121].

1 September 2016
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. Conclusion

@ The CH,Cl, extract showed significant inhibition of parasitemia level in

the mice infected with plasmodium berghei (strain Anka).

The chemical examination of CH,CIl, extract led to the isolation of

Q

thirty-six cassane-type diterpenes, among which six compounds (1, 2,

3, 6, 9 and 13) represent unprecedented carbon framework.
Norcaesalpinin A (1), B (2), D (6), E (9) and F (13) had 17-norcassane
skeleton, while norcaesalpinin C (3) had 16-norcassane skeleton and

rest fourteen were cassane-type new compounds.

@ The antimalarial activity of norcaesalpinin A (1) was examined in mice
infected with P. berghei (strain NK 65) in 6-day suppressive test. At a
dose of 10, 1 and 0.1 mg/kg/day (p.o.), norcaesalpinin A (1) showed
significant dose dependent inhibition of parasitemia level. These

results suggested that the antimalarial activity of the CH,Cl, extract of

C. crista may possibly be due to cassane-type diterpenes.
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. Introduction

@ Malaria is a parasitic disease affecting 200-300 million people
In the tropical and subtropical regions of the world which
claims the lives of approximately three million each year.

Caesalpinia crista Linn. (Fabaceae), commonly known as
Kalain(uvefij, i1s widely distributed throughout the tropical

and subtropical regions. People in local communities use its
seed kernel as anthelmintic and antimaliarial drugs.

Present study aimed to find an active constituents from
Caesalpinia crista and it’'s antimalarial activity.

)
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In Myanmar, the National Health Plan has been
Implemented by the Ministry of Health under the
guidance of the Head of State. As such, the NHP has
been aimed to solve the problem of six diseases
iIdentifled as top priority iIn Myanmar In accordance
with their prevalence and their burden inflicted upon
the health sector. One of the objectives Is to
effectively control and treat the diseases utilizing the
locally available resources, including traditional drugs
and Indigenous practices. The six priority diseases
Include:

(1) Malaria (2)Tuberculosis
(3) Diabetes (4) Hypertension
(5) Diarrhoea and (6) Dysentery
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Globally, during the past decade, it has been
Increasingly recognized that modern allopathic
medicine itself Is insufficient to solve many aspects of
the current health problems and the WHO has
envisaged the upgrading and Involvement of
traditional medicine as an alternative medicine to
serve as a complementary arm within the current
health care sector. The main aim and duty of any
doctor Is to alleviate the allments of his patients
without Inflicting untoward effects. The same goes
with traditional medicine physicians, and it thus,
becomes a necessity to prevent the loss of valuable
traditional remedies with time due to underuse,
misuse and abuse following the lack of research,
documentation and quality control.

1 September 2016 25



Myanmar traditional medicine has stood a long history
of self-sufficiency even before the use of western
medicine. Even under the colonial rule, prominent
traditional practitioners like Saya San, have kept the
traditional practices alive and active.

When the State Peace and Development Council took
over, the Head of State has taken a very keen interest

INn t
ano

ne upgrading and supporting traditional medicine
country-wide traditional medicine conferences

and

exhibitions were held for public awareness

towards Myanmar traditional medicine and its healing
ability.

1 September 2016 20



The Department of Medical Research (Lower
Myanmar, Middle Myanmar and Upper Myanmar)
and Department of Traditional Medicine have
undertaken the responsibility of conducting research
and utilization of locally available traditional remedies
In the treatment of the 6 priority diseases of Myanmar
for many years.
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Malaria

With the global upsurge of malaria within the last
decade, malaria is considered the number one
priority disease Iin Myanmar. In addition, the
Increasing problem of multi-drug resistance has
added a greater burden, not only on the individual
patients, but also for malaria control In general,
especially when cost and availability is concerned.
With the aim to increase the utilization of locally
available resources and attainment of self-
sufficiency, the State Peace and Development
Council, under the guidance of the Head of State,
has formed a committee concerning the
development of drugs against malaria using locally

secavalkable resources.

28



'he role of the Ministry of Health, as a member In
this committee, is concerned with the aspect of
disease control, treatment of malaria, drug
production/procurement and finally, to conduct
research against malaria. The outputs of such
research were expected to contribute to the Ministry
of Industry (1) In the production of effective
antimalarial drugs In future. Since 1984, the
Department of Medical Research (Lower Myanmar)
has been conducting research on various plants and
traditional medicine, reputed to have antimalarial
action, including locally available Artemisia annua
(e@belw@ and the production of quinine from locally

availlable cinchona trees.
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‘ Norcaesalpinin A (1)

Colorless amorphous solid; [a]p?® -20.1 (c = 0.15, CHCls);

CD Amax (2.51x10* M, EtOH) nm: 302 ([¢ +6993), 263 ([4 -8597);
IR (CHCl3) Viax 3625, 1735, 1670 cm™;

HRFABMS m/z: 419.2073 [calcd for Cy3H3,07 (M+H)™, 419.2070].

1-OAc
2-OAc

20

19
18

Solvent

15
16

5-OH

I I
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. HMBC, 'H-'H COSY and NOE correlations for
Norcaesalpinin A (1)

10000 - CD in EtOH
7500 - 302 (+6993)
5000 -
2500 -
0 | | WATIA
-2500273 ’ v 50 )\?,’8r?m
-5000 -
~—~ : HMBC correlations (5008
—— H-H COSY correlations 0000 263 (-8597)

1
%
(]
5> 0%S

14:\ \ ;
Significant NOE observed + 1 - ;
in difference NOE experiment '
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‘ TH-NMR, HMBC, 'H-'H COSY and NOE correlations
for Norcaesalpinin C (3)

colorless amorphous solid; [a]y?® —55.3° (c = 0.10, CHCI,);
IR (CHCI,) v, 3575, 1785, 1640 cm™;

FABHRMS m/z: 419.2084 [calcd for C,3H3,0, (M+H)*, 419.20/u.
é,:’ o 20
o<
Q9
— |18
19
(red arrow) = HMBC correlations (blue arrow) = NOE
(Blue bold line) = 1H-'H COSY correlation
Solv wn
12-OH =
15 |
11
1 5-OH 6 3
6/7
i L
JL A JL ‘ -
] | 1 | I [ T | | 1 ] I | | | ] h | | | l | | 1 | I
12 11 10 9 8 7 6 5 4 3 2 1 ppm O
S de—
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. TH NMR, COSY HMBC, NOE and ROESY of
Caesalpinin E (7)

Solv

H
(6)]
O-CH,

TMS

OH
A O\ O
(red arrow) = HMBC correlationszf

(Blue bold line) = 1H-'H COSY correlation
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TH NMR, COSY HMBC, NOE and ROESY of
Caesalpinin K (15)

Fg
18
17
(@]
<
Q
—
Solv
16 T
15 e) 6
14 11 | .
A J lL 1 | l_ % Y, ¥ A LS .

7 6 5 4 3 2 1 ppm

o)to ~ \r\
@ /c:H\j OH

(red arrow) = HMBC correlations
(Blue bold line) = 1H-'H COSY correlation

&

(blue arrow) = NOE
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