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ABSTRACT

Two aliphatic hydrocarbons, anthraquinone(physcion).
B- Adltosternch, pourn 4Llavonodlds | apdigenin, Luteolin,
apigenin-#-0-glucoside and 5,7%,8, 4-pentahydroxy
plavone-6-0~-8-0-diglucoside ) and the piperidine alka-
Loids [2-methyl-3-hydroxy-6-dodecyl acetyl piperidine,
s Lsomen and 2-methyl-3-hydroxy-6-(13-tetradecyl
acetyl) piperidine] were Lsolated and Ldentified from
the Leaves o4 Cassia spectabilis DC. The Ldentity was
aaagnzpwhed through pEgMcH, chemical and spectral
studies. ' '

Cassia spectabilis DC. (Leguminosae; Caesalpiniaceae) is
an ornamental large tree indigenous to India and the tropicals

and recently cultivated in Egypt1-4. Many plants of the genus
Cassia have been used as purgatives, antimalerials, anthelmin-
tics and as a remedy for dysentry, cough, ophthalmia and skin

diseasess.

Earlier investigations resulted in the isolation of piperi-

dine alkaloids, anthraquinones and B-sltosterol from the leaves

of C. spectabilis D(::ﬂ.ém8

| | 9,10 L

In previoug papers , the macro-~and micromorphology of the
different organs of this'plant were presented. This work

deals with the isolation and identification of hydrocarbons,

anthragquinone, steroids, flavonoids and alkaloids. from the

leaves of C. spectabilis DC. cultivated in Egypt.

T - i IR,
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EXPERIMENTAL

Plant Material :

The leaves of C. spectabils DC. were collected in April 1986 from
flowering plants cultivated in Aswan Botanic Island, Aswan, Egypt.
Identification of the plant was confermed by Agricultural Engineer Alil
Mousa, Director of the Island. A voucher specimeniis on deposit at
the Dept. of Pharmacognosy Faculty of Pharmacy, Assiut University,
Assiut, Egypt. J

Instruments Used :

UV spectra were taken on a Perkin-Elmer model 550 spectrophotometer
(W. Germany) and IR spectra (KBr disc or nujol) were determined on a
Perkin-Elmer infra-red spectrophotometer 720 (W.Germany). 1H-NMR
spectra were recorded on Brucker spectrometer (90 MHz) using TMS as an
internal standard and chemical shifts were recorded in ¢ (ppm) units.
Mass spectra were measured with a Kratos, MS~50, A.E.I. 70 eV mass

spectrometer. Melting pointé were determined in a koffler hot stage

microscope, type (ESP, Boetius M.).

Authentic Samples :
B-sitosterol, apigenin, luteolin and apigenin-7-0-glucoside were

obtained from Carl Roth Chemie GmbH,Karlssuhe , W. Germany. Anthra-
quinone (physcion) was obtained from Research Dept., Sandoz LTD, Basel,
Switzerland, Sugars including glucose, rhamnose, fructose, galactose

and arabinose were obtained from E. Merck, Darmstadt, W.Germany.

The solvent szstems g

I~ Pet. ether~-EtOAC (9:1)
I~ CHCl3-M90H-H20 (65:33:2) .
. ITXI~ EtOAC-HCOOH~HZO(10:2z3).

IV= CHClsnMQOH-NH4OH(90=10:0.5).

were ussed and all solvents were distilled under reduced pressure at 40°C,
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Extraction and Isolation :

The air-dried powdered leaves (2 kg) were defatted by maceration with
pet. ether (60-80°C) (2 x 6 liters) and the extract on evaporation affor-
ded a brown viscous residue (100 g). About (20 g) of this residue was
chromatographed over silica gel column (800 g) and eluted, with pet.ether,
then with pet,ether-benzene gradient, benzene and benzene-ethyl acetate

gradient.' 100 m1 fractions were collected.} Four compounds (1-4) could be

isolated.

The dried, defatted powdered leaves were extracted by maceration with
ethanol (70%) (3 x 5 liters). The alcoholic extract residue (155 g) was
divided into two parts, the first (35 g) was used to isolate the flavonoids
while the alkaloids were obtained from the second part (120 g) residue

as follows :

1- The first part (35 g) was diluted with water and extracted successi-
vely with ethyl acetate and n-butanol.

The ethyl acetate extract residue (4 g) was chromatographed over
cellulose column (160 g). Elution was started with chloroform, then

with chloroform-methanol gradient. Fifty ml fractions were collected

- and three flavonoidal components (5-7) were obtained.

The n-butanol fraction (residue 12 g) was chromatographed over
ceilulose,column (480 g) eluted with chloroform, then chloroform-

methanol gradient. Fifty ml fractions were collected and one fla-

vonoid (8) was obtained.

2- The 2nd part of the ethanolic extract residue (20 g) was stirred-

with aqueous H2504 (10%) , filtered and the filtrate was extracted

with chloroform (1 liter). The agueous solution was basified with

NH4OH (pH 9-10) and extracted with chloroform (3 x 1 litre) to afford

a brown residue(9 g). The residue obtained was chromatographed over

silica gel column (360 ¢g) and eluted with chloroform, then chloroform-
- methanol gradient 100 ml fractions were collected. Three alkaloids

(9-11) could be obtained.
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Compounds Isolated from Pet.Ether Extract :

Compound I :
Fractions (1-5) eluted with pet.ether showed a single spot (Rf0.99,Silica

gel, Syst. 1) £ were pooled, concentrated, crystallized from pet.ether

where white waxy flakes were obtained (150 mg) m.p. 42°C. It gave

negative Liebermann-Burchard's and Salkowski's testsll’lz.

IR (nujol) » (em™}) : 2970,1470, 1380 and 732. MS, m/z(rel.int.):

+
464 [M (5)'C33H68] and a base peak at m/z 57[(100), C4H9].

Compound 2 :

Fractions (21-25) eluted with pet. ether-benzene (7:3) showed a
single spot (Rf 0.84,Silica gel Syst.'1 were pooled and concentrated to
afford white flakes (200 mg), m.p. 84°C. It gave negative tests for
unsaturated sterols and/or triterpenes and decolourised-bromine water

11,12 |
and potassium permenganate .

IR (nujol) J- (em ): 2970, 1650, 1470, 1380 and 735. MS: m/z

. o
(rel,int.) 448 [M (8), CBZHG4 .
57 [C4H9 €100)], 83(96), 97(94), 111(52) and 125 (27).

] and other characteristic peaks at m/z

Compound 3

The pet.ether~benzene (1:4) eluate gave a mixture of three compounds

(TLC) . Preparative chromatography (silica gel G. system I), provided a
band fluorescing under UV (purple to violet). On scratching and elution
with MeOH,concentration and then left for crystallization afforded

canary vellow needles (20 mg, MeOH) having R_0.76 (system I) and melts

£ |
at 234-36°C.” The compound gave rose red colour with 5% KOH solution.

The other two spots were faint and hydrocarbon in nature.

ov A "%O% (nm) : 258, 272 and 428. lg-NMR (90 Mz, (§) coel )
(ppm) : 2.44(3H,S,C-3,CH3), 3.95 (3H, S,C-6, OCH3). 6.67 (1H,4d,
J=3Hz, H-~7), 7.11(1H,4.J=3Hz, H-2), 7.38(1H,4,J=3H2, H-5), 7.67(iH,qd,
J=3Hz, H-4), 12.16(1H,S,C-1, OH) and 12.35(1H,S,C-8, OH). MS: m/z(rel.
int.): 284 [M+(100] and other characteristic peaks m/z 256[M+-C0,
(5.73)] , 228[M+-2 Co, (1.18)], 241 [M*-CO—CH3,(6.46)]. 213[M:2 CO-CH

(4.73)]. 255 [M'-CHO,(13)] and 226[M 2 .CHO, (5.7)].

3
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Compound 4

The benzene-ethyl acetate (95:5) eluate yielded needle-
shaped crystals (compound 4) (200 mg), m.p. 135-137°C,
(R 0.36,Silica gel G System.I).

Compounds Isolated from Ethyl Acetate Extract :

Compound 5 :

The fraction eluted with CHél3 -MeOH (96:4) (500 ml) on evaporation

and crystallization from MeOH afforded yellow needles (10 mg), Rf 0.88
(cellulose, system JI), m.p. 343-45°C.

UV hlr:ng (nm.) :-268,328;+NaOMe: 274 (+6), 382 (+54); + AlCl, and

AlC13/HCl: 278 (+10), 344(+16), 384(+56); +NaOAc: 276 (+8),328; +NaOAc/
H_.BO.: 268, 328.

3773
Compound 6:
The CHClB-MeOH(92:8) eluate (500 ml) on evaopration and crystalliza-
tion from MeOH gave yellow needles (10 mg.),m.p. 331-33°C, R_0.75 (cellu-

f
lose, system II).

Uvm::liH (nm.) : 252,236; + NaOMe: 274(+22), 398(+62) ;+AlCL : 274

(+22), 416(+80) ; +A1Cl3/HCl: 276 (+24), 356(+20); + NaOAc: 262(+10) ,

372(+36);: + NaOAc/H330 : 260(+8), 376(+40).

3
Compound 7 :
The CHCl.,-MeOH(88:12) eluate (500 ml) on evaporation and crystalliza-

3
tion from MeOH yielded yellowish-white needles (30 mg), m.p. 178-180°C.,

Rf0.65 (cellulose, system II).

gv A TeOH My : 268, 328; + NaOMe: 268, 384(+56); + AlCl. and

max 3
AlClB/HCl: 276 (+8), 344 (+16), 382 (+54); +NaOAc .268, 332(+4) .+ NaOAc/

H3BO3 s 208, 328.

Partial Acid Hydrolysis : Compound 7(5 mg)was partially hydrolysed-with 2%
HCl to its aglycone on one step. indicating that it is a monoside.

Complete Acid Hydroslysis : Compound 7 (10 mg), was subjected to

complete acid hydrolysis using N/2 H2804. The sugar was identified as
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glucose by direct comparison with authentic sample and the aglycone was

found to be identical with compound 5 in all aspects,

Compound Isolated from n-Butanol Extract :-

Compound 8 :

The CHClBHMeOH (7:3) eluate (500 ml) on evaporation gave a dark

yellow powder (50 mg ) (MeOH), m.p. 184-86°C (decomp.), Rf 0.15 (cellu-
lose, system II).
MeOH
UVﬂh‘max (nm): 270, 330; + NaOMe: 278 (+8), 394 (+64); +A1Cl3 and

A1C13/HC1: 278 (+4), 382(+52); +NaOAcC : 280(+10) , 380 (+50); + NaOAc/

H,BO;: 278(+8), 330. ‘H-NMR (90 MHZ (CD,0D) & (ppm) 7.91(2H,d,

J=8.8Hz, H-2 and Hug') ,6.89 (ZH)d, J=8.8Hz, H~3 and H-gﬁ), 6.44(1H,S,
H~-3), 3.32~3.85 (12H,m, sugar protons). On partial acid hydrolysis ,
it was hydrolysed on two steps indicating that it is a bioside. Comp-

lete acid hydrolysis gave a sugar identified as glucose. UV of comp-

A gzgﬂ (nm.) 280,336, + NaMe: 280, 356(+20,decomp.) ;

+ A1C13: 280, 290 (+10), 404(+68); + AlCl3/HCl:290(+10), 354(+18) ;

“ +NaOAc : 280(decomp.); + NaOAc/H3503 : 280, 346 (+10).

ound 8-aglycone

Alkaloidal Fraction :

Compound 9 :

Fractions (7-9) eluted with CHClB—MeOH (95:5) showed single alka-

loidal spot (+Ve Dragendorff's and Lassaigne's tests for nitrogen ).
Crystallization from methanol yielded needle-shaped crystals(100 mg),

m.p. 163-65°C, Rf0.65 (silica gel G, system 1V).

IR (KBr) & (cm ) : 3350-3425(bd), 2950,2860,1705,1530 and 730.
{

H~-NMR (90 MHz, CDCIB)'IE (ppm) : 3.78(1H,bs,H-3 carbinolic proton),

1.44(38,d,J=6,9, Hz, C-2 Me) and 1.11-1.37 (intense peak, aliphatic

methylene groups), High resolution MS:showed a m/z 325 for[020H39N02.

(5.76%) ] and other characteristic peaks at m/z 326 [M+ +1, (1.6%) ]
+
310 M -cH. (7.7%)], 282[M+-CO-CH3,(3.77%)], 268 [M " -CH

3 g ~CO-CH»
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(4.19%)], 254[M' -(CH ~CO-CH

+
) ,~CO-CH,) , (1.6%) 1, 240(M ~-CH
(16.26%) ] a base peak at m/z 114[M ~cH.,) , ,~CO-CH

s 2 3f
96 [M -H (12.42%)].

2) 3 3’
(100%)1, and

O—(CH2)12*CO-CH

2 37

Comggund 10 :

Fractions (12-14) eluted with CHC13—M90H (92:8) gave a single spot.

On crystallization from methanol gave needle shaped crystals (20 mg)

Rf 0.50 (silica gel G, system 1IV). 1H—NMR (90 MHz, CDClB) % (ppm) :

3-63"'3-85 (1HIH"’3) ! 3-17-31-72(2}1' bm,H"'6 and H_2) r 2-37(2H't;-CH2"'

CO~) , 2.06(3H,S,-CO-CH3), 1.08~1.78(intense peak, aliphatic methylene

!

groups) and 0.87 (24,4,J=7.1,C~-2 Me). MS: showed M+ at m/z(rel. int.):

325(C, H, NO,, 5.85), 326 ™M+ 1(1.6)] 310 (15.58), 282(3.77), 268
(67.53), 254(13.11), 240 (6.49) and a base peak at m/z 114(100%).

Cogggund 11

-The fractions (24-26) eluted with CHClB—MeOH (82:18) gave a single

alkaloid, Rf 0.14 (silica gel G, system IV), on crystallization from
methanol yielded rosette-shaped crystals (15 mg) melted at 158-160°C.

1

H-NMR (90 MHZz, CDCl3 and CD3OD mixture) & (ppm): 3.63-3.85

(14, m,H-3), 2.7-3.16(3H,bm,H-6,H-2 and proton of the hydroxylic carbon

W »
of the gside chain), 2.13(2H,m,—CHz—gH - CH3), 1.67 (3H,d,J=6.9Hz,-§H-CH3)
H OH

1.19-1.56(intense peak, aliphatic methylene groups and C-2 Me). MS :
showed M+ at m/z (rel.int.), 327(C..H,.NO. (2.08) and other character-

2074197
istic fragments at 326[M -1, (4.1)], 312 [M -CH,, (5.2)], 268 [M+-CH2-

CHOH-CHB, (17.7)1, 240(18.8), 212(3.1), 184 (5.7), 156 (8.3) and a
base peak at m/z 114(100). |

RESULTS AND DISCUSSION

Preliminary phytochemical screening of the different extra-

cts of Cassia spectabilis DC. leaves proved the presence of
sterols, anthraquinones, flavonoids and alkalocids and/or

basic nitrogenous substances.
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Column chromatography of the different fractions of the
extracts resulted in the isolation of 11 components which

were studied and identified

Compound 1
The fragmentation pattern in the mass spectrum was charac-

teristic for aliphatic hydrocarbons (subsequent loss of CH

2
group)16-18, While, the IR spectral data showed bands at 2970
(C-H, stretching), 1470 and 1380 c::m"1 (C-H bending deforma-
| 3 -~
tion ) were interfering with those of migol1 15. So, comp~-

ound 1 is an aliphatic saturated hydrocarbon having a molecu -
lar formula C33H68' This represents the first report of its

isolation from the plant.

Compound 2

The colour reactions suggest the presence of unsaturation

which was confirmed by the band at 1650 t::mm1 (C=C stretching)

in IR. A characteristic pattern of aliphatic hydrocarbons is
evident in the mass spectrum with the series of peaks (at m/z
83, 97, 111, 125,.. etc.) for olefins at higher masses (i.e.
two masses lower than those given by the corresponding para-
ff:l.n)le15 indicating a B-cleavage (allylic cleavage). The
latter form carbonium ions which are stabilized by resonance

and these aré corresponding to the peaks at m/z 83,97,111 ,

125.. et013'14. Therefore, it can be suggested that compound 2

Compound 3

The UV spectral data showed bands characteristic for benze-

noid and quinonoid absorptions as well as those of 1,8 dihydro-

6'19. The molecular ion peak M+ at m/z 284

Xyanthraquinones
(100%) is the base peak which is diagnostic for anthraquinones
as well as peaks at (M+~CO) and (M+~210). Comparison with
reported data suggested compound 3 to be physcion19 (1,8~
dihydroxy-3-methyl-6-methoxy-anthragquinone). The identity

was confirmed by mmp and co-chromatographic technigques with

authentic sample.
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Compound 4 :
1t was identified as B-sitosterol by direct comparison

with authentic sample (mmp, co-chromatography and IR).
Chromatography of the acetate derivative over silver nitrate
inpregnated plates afforded one single spot identical with

B~sitosterol acetate.

Compound 5,6 & 7:

The three compounds were isolated for the first time from
the genus and were identified as apigenin, luteolin and
apigenin~-7-0~-glucoside respectivelyzo—zz. The identity was
confirmed by mmp and co~chromatography with authentic samples,.
together with comparing the UV spectral absorption data and

acid hydrolysis of compound 6.

Compound 8
The UV spectral data in methanol and with different comp-

lexing or ionizing agents suggested that it is a flavone with

free OH-groups at C-~5, C~7 and C—z. The‘presence of free
OH-groups at C-6 and C-8 in the aglycone was indicated by the
decomposition with both NaOMe and NaOAc (i.e. ring A is
polyhydroxylated) and the bathochromic shift with both AlCl
and NaOAc/boric acid, as well as hypsochromic shift with
AlC13/301 than that with A1c1320_22. Two doublets at § 7.91
and 6.89 ppm (J=8.8 Hz) characteristic for ring B protons are

noticed in the 1H--NMR. In addition a singlet at ¢ 6.44 ppm

characteristic for H-3 protons and a multiplet at € 3.22-3.85

3

ppm integrating for 12 protons of the sugar part confirm that

the compound is a bicaidezo'ZI. The study of hydrolysis

products and comparison with the reported datazo’21

suggested
that compound 8 is 5,6,7,874‘-pentahydroxyflavone-G-O-B-O-
diglucoside. This represents the first isolation of this

compound from the family.
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Compound 9,10, & 11 :
The published studies on the stereochemistry of 2,6~

dialkyl piperidin-2-0l compounds is relatively comparable
with that of compound 9,10,115/13/14

patters in the mass spectra and the appearance of the base

The fragmentation

pesak at m/z 114 (resulting from the cleavage of the C-6

side chain) are characteristic for 2-methyl=-3-hydroxy-6-
alkyl-piperidine derivatives7’e'23. 1H-NMR spectra of them
showed peaks in the range of § 3.63-3.85 ppm assignable

for carbinolic protons and those in the range of € 1.08-
1.7% ppm for aliphatic methylenes of the C-6 side chain.

in addition, the methine hydrogens at C-2 and C-6 are rep-
tesented by peaks in the range of © 2.7-3.16 ppm and C-2-CH,
is represented by peaks at 6 0.37~-1.44 ppm. The IR spectra
showed a broad band at 3350-3425 cm~ . attributable to the

stretehing frequeticy of a bondaead Ol~groups with the piperi-
6"5;23 _

dine nitroegen

opound 9

| 1t showed M’ st m/2 32% and characteristic ion fragment
peaks at m/z 268, 254, 240.,. etc with a gradient loss of

14 mases units corresponding to the methylene groups of the

side shain at €~6 a#nd the base peak at m/2 114 corresponds

te® 1ﬁ#'G@HZ?12 ﬂdécﬂ31; The bornded OH in the IR spectrum

i®¢  characteristic for all e¢is=piperidine alkaloids with

axial OH group at €C~3, The discussed data and comparison

with reperted data 164 to the structure of 2-methyl=-3=hydroxy-

b2dodecyl acetyl~piparidine for compound 9. This compound

wWa§ previeusly iselated froem the same plant growing in Indias‘

Compodnd 10

1€ has the same molecular welght (MB, m/» 325) as that
6f 9 and shows the same fragmentation pattern with some

differences in the relative intensities. Moraover, the
§

H-NHR speetra gave Ehe game data with slight variations in
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chemical shifts. However, 9 and 10 differ in their melting
points and chromatographic behaviour giving an evidence of
being isomers. Subsequently, we suggest that both compounds ©

and 10 are isomers.

Compound 11 :

+
The molecular ion peak M at m/z 327 is accompanied by

+
a characteristic fragment at m/z 326 (M -1) which can be

attributed to the elimination of the hydrogen atom to the

: . 25
secondary alcoholic group giving a stable oxonium ion >

The fragmentation starts by loss of the terminal methyl

group of the side chain giving a peak at m/z 312 then 268

+
(M -CH_ -CHOH-CH._.) which followed by gradual loss of

2 3

methylene groups of the side chain till the base peak at

6-8,23,24

m/z 114 (2-methyl-3-hydroxy-piperidine) So,

compound 11 is suggested to be : 2-methyl-3-hydroxy-6(13-

hydroxy tetradecyl) piperidine.
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