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ed'gef;

� iSufzsm;a&m*gonf jrefrmEdkifiHwGifomru wpfurÇmvkH;twdkif;twmt&    

BuD;rm;aom  usef;rma&; jyóemwpfckjzpf

� iSufzsm;a&m*gaMumifh urÇmhtylydkif;a'oESifh oraEG;ydkif;a'oae      jynfol oef; 

300 ausmf ESpfpOf cHpm;aeMu&

�� 3 oef;cefY ESpfpOfaoqkH;ae&aoma&m*gjzpf

� jrefrmEdkifiHwGifvnf; tjzpfrsm;qkH;ESifh jynfol vlxk\ touftEÅ&m,fudk t"du 

Ncdrf;ajcmufaeaom a&m*gBuD;(6)rsKd;wGif t"duOD;pm;ay;a&m*g
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� wpfurÇmvkH;twdkif;twmt& iSufzsm;aysmufaq;0g;rsm; &SmazG azmfxkwfaeMu

� odkYaomf aq;,Ofyg;aom? aq;rwdk;aom iSufzsm;ydk;rsKd;pdwfrsm;   jzpfvm ae

� iSufzsm; a&m*gukaq;0g;opfrsm; tNrJvdktyfae

� ,ckavhvmcsufwGif uvdefaphrS iSufzsm;ydk;aoapEdkifaom tmedoif&Sd obm0 

j'yfaygif;rsm; udk okawoejyKavhvm wifjyxm;

� uvdefyif (Caesalpinia crista Linn.)onf vlodrsm;onfh wdkif;&if;aq;zuf0if tyif

� tjrpf jyKwf&nfudk tm;aq;? tqpfjrpfa&mifa&m*g ESifh cg;ema&m*grsm;wGif okH; 

� tif'dkeD;&Sm;wGif taphqHudk iSufzsm;a&m*gESifh oHusaq;tjzpfokH;Mu
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� jrefrmtrnf - uvdefyif

� ½ku©aA'trnf - Caesalpinia crista Linn.

Caesalpinia bonducella L.

� t*Fvdyftrnf - Gray nicker bean, Fever nut 

� rsKd;&if; - Fabaceae/Caesalpiniaceae

� tokH;jyKonfh tydkif; - taph? t&Guf? tjrpf

� tyifykHo@mef - opfrmNcHKEG,f? 

yifpnf udkif;zsmrIrsm;

ql;rsm;pGm&Sd? 

&GufrTmpkH iSufarT;&Gufaygif;
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� a,bk,sa,bk,sa,bk,sa,bk,s &&&&nf&G,fcsufnf&G,fcsufnf&G,fcsufnf&G,fcsuf

uvdefaph\ iSufzsm;ydk;aoapEdkifaom tmedoif&Sd "mwkj'yfaygif;rsm;tm; &SmazG
azmfxkwf&ef

� t"dut"dut"dut"du &&&&nf&G,fcsufnf&G,fcsufnf&G,fcsufnf&G,fcsuf

1/ uvdefaphqHaq;ESpf\ iSufzsm;ydk;aoapEdkifaom tmedoiftm;&SmazG

&nf&G,fcsuf

1/ uvdefaphqHaq;ESpf\ iSufzsm;ydk;aoapEdkifaom tmedoiftm;&SmazG
azmfxkwf&ef?

2/ uvdefaphqHwGifyg0ifaom "mwkj'yfaygif;rsm;tm; &SmazG azmfxkwf&ef?

3/ uvdefaphqHwGifyg0ifaom t"du"mwkj'yfaygif;\ iSufzsm;ydk; aoap
Edkifaom tmedoiftm; &SmazGazmfxkwf&ef?
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okawoejyKvkyfenf;

� 1. aq;ESpfxkwf,ljcif; (CH2Cl2 Extract)
� 2. aq;ESpf\ iSufzsm;ydk;ay:tmedoifprf;oyfjcif; (In-vivo, mice)

� 3. aq;ESpfwGifyg0ifaom j'yfaygif;rsm;udk cJGjcm;xkwf,ljcif;(CC, PTLC,

TLC)

� 4. oefYpifj'yfaygif;rsm;\ "mwk zJGYpnf;ykH qkH;jzwfjcif; (Structure

elucidation by NMR, MS, IR spectroscopic methods)

� 5. t"duj'yfaygif;\ iSufzsm;ydk;aoapEdkifaomtmedoifudk qkH;jzwfjcif;
(Identification of active principle for antimalarial activity)
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Extraction and isolation procedure Extraction and isolation procedure 

of the seed kernel of  of the seed kernel of  Caesalpinia cristaCaesalpinia crista

Dried seed kernel powder of Caesalpinia crista
(1.0 kg)

Extracted with CH2Cl2 (3 L x 3)
at room temperature, overnight.

CH2Cl2 Extract

(151 g)

Silica gel column chromatograpgy (45.0 x 8.5 cm)
eluted with a gradient system of benzene and ethyl acetate

Fr-1
(4.50 g)

fatty substances

Fr-2
(3.40 g)

Fr-3
(1.81 g)

Fr-4
(0.73 g)

Fr-5
( 0.45 g)

Fr-6
(1.70 g)

Fr-7
(5.80 g)

Fr-8
( 4.88 g)

Fr-9
(3.03 g)

2-Acetoxy-3-deacetoxycaesaldekarin e (21, 8 mg)
Norcaesalpinin A (1 32 9 mg)

Norcaesalpinin A (1, 2.5 mg)
Bonducellpin A (34, 4.7 mg)
Bonducellpin B (35, 108.7 mg)
Bonducellpin C (36 12 4 mg)

awGY&Sdcsuf

Norcaesalpinin A (1, 32.9 mg)
Norcaesalpinin C (3, 5.9 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)
Caesalpin F (24, 3.4 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)

Caesalpinin D (5, 3.8 mg)
Norcaesalpinin E (9, 7.6 mg)
Caesalpinin G (10, 1.5 mg)
2-Acetoxy-caesaldekarin e
(26, 2.8 mg)
Caesalmin G (28, 1.9 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)
14(17)-Dehydro- -caesalpin (31, 44.6 mg)
-Caesalpin (32, 22.7 mg)

Caesalmin C (33, 7.2 mg)

Bonducellpin C (36, 12.4 mg)
14(17)-Dehydro- -caesalpin (31, 13.5 mg)
-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)
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An animal model used to study antimalarial activity of the CHAn animal model used to study antimalarial activity of the CH22ClCl22
extract against extract against Plasmodium Plasmodium bergheiberghei infected mice infected mice in vivoin vivo

In each group three mice were taken and the results are
shown with their mean value ± SD. ∗ p < 0.01 significantly
different from the control group by Student's t-test.
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Structure of isolated compoundsStructure of isolated compounds
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In each group five mice were taken and the
results are shown with their mean value ± SD.
** p < 0.01, * p < 0.05 significantly different from

the control group by Student's t-test.
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aqG;aEG;okH;oyfcsuf
• u vde fa p ht qHu vde fa p ht qHu vde fa p ht qHu vde fa p ht qH \\\\ 'dki fu v dk½ dk'dki fu v dk½ dk'dki fu v dk½ dk'dki fu v dk½ dk r Do dkifr Do dkifr Do dkifr Do dkif ;;;; a qa qa qa q ;;;; E Sp fE Sp fE Sp fE Sp f ((((CH2Cl2 extract)))) wdku fa u Rwdku fa u Rwdku fa u Rwdku fa u R ;;;; uko &muko &muko &muko &m

i Su fz s mi Su fz s mi Su fz s mi Su fz s m ;;;; y dky dky dky dk ;;;; r s mr s mr s mr s m ;;;; u dku dku dku dk o do m p Gmo do m p Gmo do m p Gmo do m p Gm a o a p E dkifa o m tm e do ifa o a p E dkifa o m tm e do ifa o a p E dkifa o m tm e do ifa o a p E dkifa o m tm e do if a w GY& Sda w GY& Sda w GY& Sda w GY& Sd &&&&

• ' dkifu v dk½ dkr Dodki f' dkifu v dk½ dkr Dodki f' dkifu v dk½ dkr Dodki f' dkifu v dk½ dkr Dodki f ;;;; a qa qa qa q ;;;; E Sp fE Sp fE Sp fE Sp f ((((CH2Cl2 extract)))) w Gifw Gifw Gifw Gif y gy gy gy g 0000 ifa o mifa o mifa o mifa o m """" m wkj 'y fa y g ifm wkj 'y fa y g ifm wkj 'y fa y g ifm wkj 'y fa y g if ;;;; r s mr s mr s mr s m ;;;; udkudkudkudk

Isolation/ purification and Chromatography e nfe nfe nfe nf ;;;; p e p fr s mp e p fr s mp e p fr s mp e p fr s m ;;;; t okHt okHt okHt okH ;;;; jy K íjy K íjy K íjy K í

a vhv maz mfx kw fc Jh& ma vhv maz mfx kw fc Jh& ma vhv maz mfx kw fc Jh& ma vhv maz mfx kw fc Jh& m Cassane-type '''' dki fw m y ifdki fw m y ifdki fw m y ifdki fw m y if ;;;; ((((Diterpene)))) tr s Kdtr s Kdtr s Kdtr s Kd ;;;; tp mtp mtp mtp m ;;;;a vhv maz mfx kw fc Jh& ma vhv maz mfx kw fc Jh& ma vhv maz mfx kw fc Jh& ma vhv maz mfx kw fc Jh& m '''' dki fw m y ifdki fw m y ifdki fw m y ifdki fw m y if ;;;; (((( )))) tr s Kdtr s Kdtr s Kdtr s Kd ;;;; tp mtp mtp mtp m ;;;;

a qa qa qa q ;;;; y ifx Gu fy ifx Gu fy ifx Gu fy ifx Gu f o b mo b mo b mo b m 0000 j 'y fa y g ifj 'y fa y g ifj 'y fa y g ifj 'y fa y g if ;;;; t op ft op ft op ft op f tr s Kdtr s Kdtr s Kdtr s Kd ;;;; (((( 2 02 02 02 0 )))) ty g tty g tty g tty g t 0000 ifififif """" mwkj 'y fa y g ifmwkj 'y fa y g ifmwkj 'y fa y g ifmwkj 'y fa y g if ;;;; (((( 36363636 )))) r s Kdr s Kdr s Kdr s Kd ;;;;

c JGx kw f& , lE dki fc Jhc JGx kw f& , lE dki fc Jhc JGx kw f& , lE dki fc Jhc JGx kw f& , lE dki fc Jh

• u vde fa p hq Hw Gify gu vde fa p hq Hw Gify gu vde fa p hq Hw Gify gu vde fa p hq Hw Gify g 0000 ifa o mifa o mifa o mifa o m """" mwkj 'y fa y g ifmwkj 'y fa y g ifmwkj 'y fa y g ifmwkj 'y fa y g if ;;;; r s mr s mr s mr s m ;;;; E Si fhE Si fhE Si fhE Si fh t" dut" dut" dut" du """" mwkj 'y fa y g ifmwkj 'y fa y g ifmwkj 'y fa y g ifmwkj 'y fa y g if ;;;;

Norcaesalpinin-A \\\\ """" mwkz JGUp nfmwkz JGUp nfmwkz JGUp nfmwkz JGUp nf ;;;; y kHE Sifhy kHE Sifhy kHE Sifhy kHE Sifh 4444 ifififif ;;;; \\\\ iSufz s miSufz s miSufz s miSufz s m ;;;; y dky dky dky dk ;;;; a oap Edki fa oma oap Edki fa oma oap Edki fa oma oap Edki fa om tme doiftme doiftme doiftme doif ((((in-

vivo antimalarial activity)))) u dku dku dku dk u r Çm a yu r Çm a yu r Çm a yu r Çm a y :::: w Gi fw Gi fw Gi fw Gi f y x r q kHy x r q kHy x r q kHy x r q kH ;;;; &&&& Sm a z GSm a z GSm a z GSm a z G a z m fx kw fa z m fx kw fa z m fx kw fa z m fx kw f a wGU& Sdc Jha wGU& Sdc Jha wGU& Sdc Jha wGU& Sdc Jh
1 September 2016 13



� t x ufy gt x ufy gt x ufy gt x ufy g taj c cHa qtaj c cHa qtaj c cHa qtaj c cHa q ;;;; oka wo eoka wo eoka wo eoka wo e ((((Experimental research)))) a w G&Sdcs ufr s ma w G&Sdcs ufr s ma w G&Sdcs ufr s ma w G&Sdcs ufr s m ;;;; t&t&t&t&

u vde fa p hq Hon fu vde fa p hq Hon fu vde fa p hq Hon fu vde fa p hq Hon f iSu fz s miSu fz s miSu fz s miSu fz s m ;;;; a & m* g aya & m* g aya & m* g aya & m* g ay :::: w Gifw Gifw Gifw Gif t me doif& Sda Mu mift me doif& Sda Mu mift me doif& Sda Mu mift me doif& Sda Mu mif ;;;; a w GU& Sd& a o mfv n fa w GU& Sd& a o mfv n fa w GU& Sd& a o mfv n fa w GU& Sd& a o mfv n f ;;;;

a qa qa qa q ;;;; cs de fy r m Pcs de fy r m Pcs de fy r m Pcs de fy r m P r Se fue fp Gm jz ifhr Se fue fp Gm jz ifhr Se fue fp Gm jz ifhr Se fue fp Gm jz ifh a qa qa qa q ;;;; vu fa w GYo ka wo evu fa w GYo ka wo evu fa w GYo ka wo evu fa w GYo ka wo e ((((Clinical trial))))

q u fv u fj y Kvky f& e fq u fv u fj y Kvky f& e fq u fv u fj y Kvky f& e fq u fv u fj y Kvky f& e f v dkt y fa ov dkt y fa ov dkt y fa ov dkt y fa o ;;;;

� t okHt okHt okHt okH ;;;; cs oka wo e t w Gufcs oka wo e t w Gufcs oka wo e t w Gufcs oka wo e t w Guf taj c cHo ka w oe jz p fa o mtaj c cHo ka w oe jz p fa o mtaj c cHo ka w oe jz p fa o mtaj c cHo ka w oe jz p fa o m a qa qa qa q ;;;; y ify ify ify if \\\\ j 'y fa y g ifj 'y fa y g ifj 'y fa y g ifj 'y fa y g if ;;;; top ftop ftop ftop f� t okHt okHt okHt okH ;;;; cs oka wo e t w Gufcs oka wo e t w Gufcs oka wo e t w Gufcs oka wo e t w Guf taj c cHo ka w oe jz p fa o mtaj c cHo ka w oe jz p fa o mtaj c cHo ka w oe jz p fa o mtaj c cHo ka w oe jz p fa o m a qa qa qa q ;;;; y ify ify ify if \\\\ j 'y fa y g ifj 'y fa y g ifj 'y fa y g ifj 'y fa y g if ;;;; top ftop ftop ftop f

&Sm az Gaz&Sm az Gaz&Sm az Gaz&Sm az Gaz :::: xkwfxkwfxkwfxkwf o d& Sdc Jhr IESi fho d& Sdc Jhr IESi fho d& Sdc Jhr IESi fho d& Sdc Jhr IESi fh t wlt wlt wlt wl t qdky g j 'y fa y g ift qdky g j 'y fa y g ift qdky g j 'y fa y g ift qdky g j 'y fa y g if ;;;; \\\\ iSu fz s miSu fz s miSu fz s miSu fz s m ;;;; y dky dky dky dk ;;;; taytaytaytay ::::

t m e do i fou fa &m u frI(t m e do i fou fa &m u frI(t m e do i fou fa &m u frI(t m e do i fou fa &m u frI(in-vivo model)))) u dku dku dku dk * kP f, l* kP f, l* kP f, l* kP f, l 0000 r fr fr fr f ;;;; ajr m u fp Gm jz ifhajr m u fp Gm jz ifhajr m u fp Gm jz ifhajr m u fp Gm jz ifh w i fj y & ifw i fj y & ifw i fj y & ifw i fj y & if ;;;; …………
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aus;Zl;wifvTm
� uvde fa phokaw oeudkuvde fa phokaw oeudkuvde fa phokaw oeudkuvde fa phokaw oeudk * s yefE dkifi Hw Gifaq mif& Gu fE dkif& ef* s yefE dkifi Hw Gifaq mif& Gu fE dkif& ef* s yefE dkifi Hw Gifaq mif& Gu fE dkif& ef* s yefE dkifi Hw Gifaq mif& Gu fE dkif& ef c Gifhj y K ayc Gifhj y K ayc Gifhj y K ayc Gifhj y K ay ;;;; c Jhao mc Jhao mc Jhao mc Jhao m u s efu s efu s efu s ef ;;;; r ma &r ma &r ma &r ma & ;;;;

0000 efBu DefBu DefBu DefBu D ;;;; X m erSX m erSX m erSX m erS 0000 efBuDefBuDefBuDefBuD ;;;; ???? 'kwd,'kwd,'kwd,'kwd, 0000 efB uDefB uDefB uDefB uD ;;;; r s mr s mr s mr s m ;;;; ???? wdkifwdkifwdkifwdkif ;;;; & if& if& if& if ;;;; aqaqaqaq ;;;; yn m ODyn m ODyn m ODyn m OD ;;;; pDpDpDpD ;;;; Xm e rSXm e rSXm e rSXm e rS ñTefMu mñTefMu mñTefMu mñTefMu m ;;;; a&a&a&a& ;;;; rSLrSLrSLrSL ;;;; c s K yfESi fhc s K yfESi fhc s K yfESi fhc s K yfESi fh

q & mBu Dq & mBu Dq & mBu Dq & mBu D ;;;; ^̂̂̂ q &m r BuDq &m r BuDq &m r BuDq &m r BuD ;;;; r s mr s mr s mr s m ;;;; ???? ai G a Muai G a Muai G a Muai G a Mu ;;;; ESifhESifhESifhESifh tp pt& m & mtp pt& m & mtp pt& m & mtp pt& m & m ax mufy HhulnDa yax mufy HhulnDa yax mufy HhulnDa yax mufy HhulnDa y ;;;; c Jha omc Jha omc Jha omc Jha om * syef* syef* syef* syef

t jynfj yn fqdki f&mt jynfj yn fqdki f&mt jynfj yn fqdki f&mt jynfj yn fqdki f&m ylylylyl ;;;; a y gifa y gifa y gifa y gif ;;;; aq mif& Gu fa &aq mif& Gu fa &aq mif& Gu fa &aq mif& Gu fa & ;;;; at* s ifpDat* s ifpDat* s ifpDat* s ifpD ((((JICA)?)?)?)? o ifM u mo ifM u mo ifM u mo ifM u m ;;;; j yoj yoj yoj yo v rfv rfv rfv rf ;;;; ñ Tefa yñ Tefa yñ Tefa yñ Tefa y ;;;; c Jhc Jhc Jhc Jh aomaomaomaom

* s yefE dki fiH* s yefE dki fiH* s yefE dki fiH* s yefE dki fiH wdkwdkwdkwdk ;;;; , m rN rdK UrS, m rN rdK UrS, m rN rdK UrS, m rN rdK UrS wdkwdkwdkwdk ;;;; , m r, m r, m r, m r aqaqaqaq ;;;; ESifhaqESifhaqESifhaqESifhaq ;;;; 0000 gggg ;;;; w uúodkvfr Sw uúodkvfr Sw uúodkvfr Sw uúodkvfr S q & mr s mq & mr s mq & mr s mq & mr s m ;;;; t mt mt mt m ;;;; txltxltxltxl ;;;;
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Norcaesalpinins B (2), D (6), E (9) and F (13)Norcaesalpinins B (2), D (6), E (9) and F (13)

Norcaesalpinin B (2): colorless amorphous solid; 
[α]D

25 +32.1  (c = 0.10, CHCl3); 
CD  λmax (2.87 x 10-4 M, EtOH) nm: 300 ([θ] +5337), 263 ([θ] -9757); 
IR (CHCl3)  νmax 3650, 1735, 1670 cm-1; 
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Norcaesalpinin D (6): colorless amorphous solid; 
[α]D

25 +3.3  (c = 0.09, CHCl3); 
IR (CHCl3)  νmax 3575, 1740, 1715 cm-1; 
FABHRMS m/z: 477.2106 IR (CHCl3)  νmax 3650, 1735, 1670 cm-1; 

FABHRMS m/z: 419.2056 [calcd for C23H31O7 (M+H)+, 419.2070].

FABHRMS m/z: 477.2106 
[calcd for C25H33O9 (M+H)+, 477.2125].

O

OH

OAc

O

H

H

OH

Norcaesalpinin E (9): colorless amorphous solid; 
[α]D

25 +84.7  (c = 0.01, CHCl3); 
IR (CHCl3) νmax 3575, 1735, 1715 cm-1; 
FABHRMS m/z: 377.1946 
[calcd for C21H29O6 (M+H)+, 377.1964].
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O

Norcaesalpinin F (13): colorless amorphous solid; 
[α]D

22 +80.37  (c = 0.091, CHCl3); 
IR (CHCl3)  νmax  3600, 1740, 1710 cm-1; 
FABHRMS m/z: 391.1749 
[calcd for C21H27O7 (M+H)+, 391.1757].

O
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O

H

H

AcO

1
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Structure of caesalpininsStructure of caesalpinins
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Caesalpinin C (4): colorless amorphous solid; 
[α]D

25 +30.2  (c = 0.11, CHCl3); 
IR (CHCl3)  νmax 3575, 1735 cm-1; 
FABHRMS m/z: 417.2314 [calcd for C24H33O6 
(M+H)+, 417.2277].

Caesalpinin P (20): colorless amorphous solid;
[α]D

22 +11.64  (c = 0.074, CHCl3); 
IR (CHCl3)  νmax 3575, 1730 cm-1; 
FABHRMS m/z: 417.2294 [calcd for C24H33O6 
(M+H)+, 417.2277].
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Caesalpinin D (5): colorless amorphous solid; 
[α]D

25 +63.2  (c = 0.057, CHCl3); 
IR (CHCl3)  νmax 3575, 1750, 1735 cm-1; 
FABHRMS m/z: 447.2025 [calcd for 
C24H31O8 (M+H)+, 447.2031].

Caesalpini G (10): colorless amorphous solid; 
[α]D

25 +58.2  (c = 0.063, CHCl3); 
IR (CHCl3)  νmax 3575, 1750, 1735 cm-1; 
FABHRMS m/z: 447.2009 [calcd for C24H31O8 
(M+H)+, 447.2019].OH

OAc
OH

O

O

OH

OH

O

OAc

H

H O

O

OH

O

O

OAc

H

H O
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C24H31O8 (M+H)+, 447.2031]. (M+H)+, 447.2019].

Caesalpinin H (11): colorless amorphous solid; 
[α]D

25 +67.5  (c = 0.057, CHCl3); 
IR (CHCl3)  νmax 3575, 1750, 1735 cm-1; 
FABHRMS m/z: 405.1915 [calcd for C22H29O7 
(M+H)+, 405.1913].

Caesalpinin I (12): colorless amorphous solid; 
[α]D

22 +59.73  (c = 0.053, CHCl3); 
IR (CHCl3)  νmax 3600, 1755, 1710 cm-1; 
FABHRMS m/z: 403.1792 [calcd for C22H27O7 
(M+H)+, 403.1757].

Caesalpinin O (19): colorless amorphous solid; 
[α]D

22 +56.76  (c = 0.078, CHCl3); 
IR (CHCl3)  νmax 3575, 1750, 1735 cm-1; 
FABHRMS m/z: 405.1929 [calcd for C22H29O7 
(M+H)+, 405.1913].

1 September 2016 19



Caesalpinin E (7), F (8), J (14) and M (17)Caesalpinin E (7), F (8), J (14) and M (17)
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Caesalpinin E (7): colorless amorphous solid; 
[α]D

25 +125.98  (c = 0.02, CHCl3); 
IR (CHCl3)  νmax 3575, 1735 cm-1; 
FABHRMS m/z: 463.2317 

Caesalpinin F (8): colorless amorphous solid; 
[α]D

25 +47.0  (c = 0.081, CHCl3); 
IR (CHCl3)  νmax 3575, 1730, 1710 cm-1; 
FABHRMS m/z: 419.2051 
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FABHRMS m/z: 463.2317 
[calcd for C25H35O8 (M+H)+, 463.2332].

FABHRMS m/z: 419.2051 
[calcd for C23H31O7 (M+H)+, 419.2027].

Caesalpinin J (14): colorless amorphous solid; 
[α]D

22 +42.03  (c = 0.088, CHCl3); 
IR (CHCl3)  νmax 3575, 1735, 1715 cm-1; 
FABHRMS m/z: 477.2130 
[calcd for C25H33O9 (M+H)+, 477.2124].

Caesalpinin M (17): colorless amorphous solid; 
[α]D

22 +47.13  (c = 0.074, CHCl3); 
IR (CHCl3)  νmax 3575, 1735 cm-1; 
FABHRMS m/z: 479.2272 
[calcd for C25H35O9 (M+H)+, 479.2281].
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Caesalpinin K (Caesalpinin K (1515), L (), L (1616) and N () and N (1818))

O
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OAc
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H
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Caesalpinin K (15): colorless amorphous solid; 
[α]D

22 +51.54  (c = 0.151, CHCl3); 
IR (CHCl3)  νmax 3575, 1730 cm-1; 
FABHRMS m/z: 377.2314 
[calcd for C22H33O5 (M+H)+, 377.2328].
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Caesalpinin N (18): colorless amorphous 
solid; [α]D

22 +28.8  (c = 0.195, CHCl3); 
IR (CHCl3)  νmax 3575, 1735, 1715 cm-1; 
FABHRMS m/z: 391.2096 [calcd for 
C22H31O6 (M+H)+, 391.2121].

[calcd for C22H33O5 (M+H) , 377.2328].

Caesalpinin L (16): colorless amorphous 
solid; [α]D

22 +37.83  (c = 0.171, CHCl3); 
IR (CHCl3)  νmax 3575, 1735 cm-1; 
FABHRMS m/z: 435.2336 [calcd for 
C24H35O7 (M+H)+, 435.2383].
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ConclusionConclusion

� The CH2Cl2 extract showed significant inhibition of parasitemia level in

the mice infected with plasmodium berghei (strain Anka).

� The chemical examination of CH2Cl2 extract led to the isolation of

thirty-six cassane-type diterpenes, among which six compounds (1111, 2222,

3333, 6666, 9999 and 13131313) represent unprecedented carbon framework.

Norcaesalpinin A (1111), B (2222), D (6666), E (9999) and F (13131313) had 17-norcassane

skeleton, while norcaesalpinin C (3333) had 16-norcassane skeleton andskeleton, while norcaesalpinin C (3333) 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 CH2Cl2 extract of

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

� 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(uvdefyif), is widely distributed throughout the tropical
and subtropical regions. People in local communities use its
seed kernel as anthelmintic and antimaliarial drugs.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
identified as top priority in 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 theeffectively 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
1 September 2016 24



� 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 anyhealth care sector. The main aim and duty of any
doctor is to alleviate the ailments 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.
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� 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.traditional practices alive and active.

� When the State Peace and Development Council took
over, the Head of State has taken a very keen interest
in the upgrading and supporting traditional medicine
and country-wide traditional medicine conferences
and exhibitions were held for public awareness
towards Myanmar traditional medicine and its healing
ability.
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� 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 remediesand 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 in 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,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
available resources.1 September 2016 28



� The 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 effectiveof 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
(edåneRWwå) and the production of quinine from locally
available cinchona trees.
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Norcaesalpinin A (1)Norcaesalpinin A (1)
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Colorless amorphous solid; [α]D
25 -20.1  (c = 0.15, CHCl3); 

CD  λmax (2.51x10-4 M, EtOH) nm: 302 ([θ] +6993), 263 ([θ] -8597); 
IR (CHCl3) νmax 3625, 1735, 1670 cm-1; 
HRFABMS m/z: 419.2073 [calcd for C23H31O7 (M+H)+, 419.2070].
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HMBC,  HMBC,  11HH--11H COSY and NOE correlations for H COSY and NOE correlations for 

Norcaesalpinin A (1)Norcaesalpinin A (1)

O

O

OO

O

O

OH

δC 195.2

δC 169.3

δC 170.3

δH 2.15

δH 5.29

δH 5.35

δH 1.99

-7500

-5000

-2500

0

2500

5000

7500

10000

230 280 330 380

CD in EtOH

302 (+6993)

λ, nm

: HMBC correlations

: 1H-1H COSY correlations

Me

OH

Me

H

Me

H

AcO

OAc

H
H

H

O

O20
19

1
2

5

11

8
H

6

Significant NOE observed 
in difference NOE experiment

-10000

-7500

263 (-8597)

C14

C9
+

+

-

-9

14

+

+-

-

1 September 2016 31



11HH--NMR, HMBC,  NMR, HMBC,  11HH--11H COSY and NOE correlations H COSY and NOE correlations 

for Norcaesalpinin C (3)for Norcaesalpinin C (3)
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colorless amorphous solid; [α]D25 –55.3° (c = 0.10, CHCl3); 

IR (CHCl3) νmax 3575, 1785, 1640 cm–1; 

FABHRMS m/z: 419.2084 [calcd for C23H31O7 (M+H)+, 419.2070]. 
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11H NMR, COSY HMBC, NOE and ROESY of H NMR, COSY HMBC, NOE and ROESY of 

Caesalpinin E (7)Caesalpinin E (7)
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11H NMR, COSY HMBC, NOE and ROESY of H NMR, COSY HMBC, NOE and ROESY of 

Caesalpinin K (15)Caesalpinin K (15)
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