A
(
(
(
¢
(
¢
¢
(
(
(
(

<

i
ACEACEACE AT AT A EAE A AT AT A A

XOX X<o

e O T

e O -

e O T—

e O J—

e O T

e O T

(O T

e O T

el O T

e O —

e O T—




@ - I ‘ - I ‘ - I ‘ - I ’ ‘0‘%‘0‘ Sy O — - O I— O I (O I Sty Sty Sty

O —

O I—

- O I—

Sy

) & ASUNET
Laalal) e glaall 48
A '

o &
ew

dl

L .4

*

3

$

wll§

*

il

Y A= »}@@o »}@@o »}@(40 »}@@o »}@@o »}@<<O>>%o >>©<<o »}@@o »}@@o>>%o>
o
0 i '

@<°>X><<°>X><<°>XX<°>X><<°>X><<°>X><<°>X><<°>X><<°>><><<°>X><<°>X><<°>

—l —Cl —l — —l —d et O T el O T el O T

e O T

el O T

e O —

e O T—




et

all gal sl 0 (sds

4 '

B
-

i

e .
i i

i ol Ball) ol el adily

g g
(=

kade iy

S A= »}@(‘o »}@@o »}@(40 »}@(40 »}@@o »}@@o »}@@o »}@(40 »}@@o »}@@o »}@@o -
0 i 'y 0

IRTER=TYY

.

o0

24 4o

3-3

* .
J»

-

et i |t ) Gl |

@ ASUNET

¢

o i

Sl o et G0 dl| g2 s DR K2

K
i
ACEACEACE AT AT A EAE A AT AT A A

:01 X<o

e O T

e O -

e O T—

e O J—

e O T

e O T

(O T el © T el O T

el O T e O T—




Y A= »}@@o »}@@o »}@(40 »}@@o »}@@o »}@@o »}%o >>©<<o »}@@o »}@@o »}%o —
A i A

%
ACEACEACE AT AT A EAE A AT AT A A

:01 X<o

e O T—




@ - I ‘ - I ‘ - I ‘ - I ’ ‘0‘%‘0‘ Sy O — - O I— O I (O I Sty Sty Sty

O —

O I—

- O I—

Sy

) A5 HIE'!'
Laalal) e glaall 48

ala
Jua

Y A= »}@@o »}@@o »}@(40 »}@@o »}@@o »}@@o »}%o >>©<<o »}@@o »}@@o »}%o —
0 )

ALWA AKL

@<°>X><<°>X><<°>XX<°>X><<°>X><<°>X><<°>X><<°>X><<°>><><<°>X><<°>X><<°>

—l —Cl —l — —l —d et O T el O T el O T

e O T

el O T

e O —

e O T—




B17395

A Thesis Entitled
Chemical Studies On Certain Plants of
Family Cruciferae

Submitted to
Chemistry Department
Faculty of Science
Cairo University

By
Khaled Abd El-Hady Abd El-Shafeek
B.Sc. in Chemistry
M.Sc. in Chemistry
Cairo University

For the Degree of
Doctor of Philosophy in Science

Nutional Research Center
Cairo, Egypt
2002



13

Gadl e oalgh e A st

Vigaloall L LS g e Lha€ il 57 3 Al e

asbadl & ddudddll o) 5 538y da Al

¢ 38 g (nlaall ALY AL 57 el Said Aailaah Sl sSall 4 s M cings 1 St Ga cisgh
A o Busad i yad o8 Fame Ll S 3 A0 5 ey 558 glall 5 A N LSyl Gt
Aed M E AN S 553 O Saba Y clita il o Lay g (s S 0 SalaY TS
NEHAlA ) lomlatiorall & v o gl A de Wl Aued 0 s+ Ay HeSH iy 358 lal e UK
v Leghe S e A pumiall A pall | ynad K 8L

RIS VL -GN IRPRRTRU I ERPS WV N B W < P PR IV W P 1 P S P AL
» adciidl JLG_\ILlJLu.AjJLaat E&;}l}SLﬁJUlljwii k;i‘_}::ﬁ_u..HLL'd..u

Con -
2’*"5/? s Auad Gola -+ 20}

’/é/%-t"'d;’ JAH!L&FUAJPQ;M;J-!

pnsl) sl
“%j‘i



List of Published Papers during the work

1- Anew acylated flavono! triglycosides from Carrichiera annug |
Khaled A. Abdel-Shafeck, Moustafa M. El-Messiry; Abdel atty A, Shahat;
Sadara Apers; Luc Pieters and Medhat M. Seif —El Nasr,
J. Nat. Product, 63(6). 845-847, (2000).

7-Some loxicological and biochemical studies of the alcoholic extracts of
Carrichiera annug and Farsetia aegyptia on albine rats.
Seham A. El Batran; Khaled A. Abdel-Shafeek; Moustafa M. El-Messiry,
Medhat M. Seif —El Nasr and Mahmoud 5. Arbid .
A Egypt. Soc. Pharmacol, Exp. Ther. 20(1), 173-189,( 2001).

3-Biological and insecticidal effects of total glucosinolates and different extracts
of Carrichtera annua and Farsetia aegyptia on Spodoptera littoralis |
Iswiatl A. Tsmail: Khaled A. Abdel-Shafeek; Moustafa M. El-Messiry and
Medhat M. Seif —EIl Nasr.
Rull. Nat. Res. Center (In press).



Contents

Item

Summ;‘lr}r iiil’lll!.pililll'l!'illlll'lll ad FIFFAIFAT IR NENENN] L - Eiapryyd bk idaFd4FRFFPY L]
]ntrﬂd“ctiﬂﬂ Illll‘l""ll'll'l'l'l*‘ill’I‘IIIIl‘iii’ll’ll!l!il‘l‘ll-’l!-l!‘illll‘lIlll!iiillllllll'l
Review Of HEBEATUNE v ieviiriasrsiararis s sssmanrssiistatasnismmasaraaanss o

[-GIUCOSINOLATES coarrerrmsastsraanisrmmmsrrsrnrsannaaes
1.1 OQc¢ccurrence ......

1.7 SEFUCTUE + .o tveaancnneesnrrasnsnessnsssanssisarnarasnissssnsinsmtststnanansens

.3 Nomenclature ......oovviiiannn.
1.4 Enzymatic hydrolysis ..o.cvariiniinnnnirmamn i,
1.5 Nonenzymatic hydrolysis ....ocooiviiiiianns

1.6 Biosynthesis ..
1.7 Isalation and sepﬂrahon

1.7.1 Column chmmamﬂraphy. t et iitreeresdsasiairrnsdrastannune

a-Ion exchange column Lhrumatngraphv
b-Flash column chromatoegraphy ............

1.7.2 Paper chromatograph and hlgh wltage electruphnresm..

1.7.3 Thin laver chromatography ..

1.7.4 Gas chromatography .. ceanrranes

1.7.5 High performance Ilquld ::hn:nmatn:»grapl:u»,r (HPLC}

1.8Spectroscopic determination ... O PP RET

1.8.1 Ultraviolet absorption spectrﬂ determmatmn
1.8.2 Infrared spectroscopy ..
1.8.3 Mass spectroscopy ..

1.8.4 Fast Atom Bumhﬂrdment mass spectmsmpy {!‘AB-MS}

1.8.5 Gas chrematography/mass spcctrﬂsmpy {GCIMS)

1.8.6 Nuclear Magnetic resynance (NMR) .. .
1.9 Biological aclivity .. OO P

1.9.1 Inhibition of chcmlml calcm{)gens e mea
1.9.2 Fungistotic and bacterostatic effects ...

1.9.3 EFfects 0T INSCCES voieem e e venrrsararansinsbsssiananssnsissnisnsn
1.9.4 GoMrogenicity ..ocovivieinrarieimmsisiniri s
T1 —FlavomOids vuvversesiesrssrrrrsaesmmanansrasiriatairsnsssssanarssntsontanns

AT OF WOTK oo oitivrnervecsriiismnsiisssairsssatnmstatsssarryasatanssases
The studied species ..

Plant material .. e tetseamnetaraansmeesessrnemrareoktirasts

Preliminary ph}rtuchemmal s'creemng
LExperimental & Results o.ooiieinannns

Extraction and fl‘ElCl'l{}lldtlml of the ﬂavunmdal conshtuents uf )
C 'tl’!l't!!{t 'R ET AL ER EE N RN LR AR RN} I ETE AT I TR N E R RN AL I B

Thin Iayer and paper chrom.ntagraphy

11

15’*

cvenaandB



Item Page
The UV absorption spectra measurements ........ .1
Preparative paper chrnmatngraphy of ethyl acetate fractmn ﬂfC anria. 58
Purification of compound C-I . TP .
Identification ol compoond C-l RO PPPOOON. ..
Purification of compound C-I1 .....iviviiiiimienimenierrnis s sanssnnna66

Identification of compound C-IL......orvviiiiiiiieriiinni s crese e eecen., 66
Purification af compound C-TIT ..o ovrciiiiniiiiiinin e sscenae e s ran e 72
Identification of compound C-II] e T2
Column chromatoegraphic frachﬂnatmn uf Hutannl fractmn ofC annua....76
Purification of compound C-1V , D PP OO if |
Identification of compound C-IV ?T
Purification of compound -V ......... vesrirenssrararanrsvessssssraracerrnnreases 10

Identification of compound C-V ..ivvvivimniinirmimsreiniscniianennnsnarnenen 0 LU
Preparation of total glucosinelates of C.annte@t .ooveveeennrverennn il 15
Acidi¢c aluminum oxide colurmn cllromatﬂgraph}' ORI § 5.
Cellulose column chromatography «...ccocovvvrrniemcmieeeiciniieniinnienan 1S
Chromatoegraphic investigation .......coeeevinons IUUPODOT | |
Separation of glucosinolates by prcpﬂratwe paprEr chmmatngraphv ...... 118
Purification of compound G-I . .cvvevmviieriaiscrisrmirirmssieennrna - 118
Identification of compound G- I treenrrnareraacarerenesen 18
GC/MS analysis of the aglucone uf comp{mnd G-I UUTORTRRSR ¥.5
Enzymatic hydrolysis ufc{rmpound G-1... 122
Purification of compaund G-11 ....ovvceeisrnrincmrrenrsscsrinnenne o 124
Ideniification of compound G- II ferrasaaseiees cerressrarasaraeana 124
lnvestigation of the flavonoidal constituents ﬂf F aegypfm Tuna i 126
Chromatographic investigation ........... .. 126
Preparative chromatographic fracnunatmn {lf the eth}fl acetate f['d{‘,tml'l A26
Purification of compound F-T . PPN V.
Identification of compound F-] lZT
Purification of compound F-IT cooonvvrniii e 131
Identification of compound F- l] PP K 1
Column chromatographic fracnnnatmn I]fﬂlE Butdnul fraclmn crereen 143
Purification of compoeund F-111 .......... ‘reies 144
Identification of compound ¥-1I ..ol setrararerastrrrrarvannananas 144
Purification of compound F-IV ... 162
Identification of compound F- I‘F rirrrrrvtesereraenseranene] 02
Preparation of total glucoesinolates of Faeg]:pi.’m I urea . USRI I
Preparative paper chromatography of the total ﬂlucusmulates ............ 172
Purification of compound E-I ...ccoiviiiniinrinivmmeineiiicnisisinrnn e e 172
Identification of compound E-T ......oeniiiiiiiiiiiiniirrei e 173
Purification of compound E-TT .. ..o nsancncnnn 175
Identification of compound E-IIA . covvicivmmireionniiniasrnan e  I73

111



lItem

Identification of compound E-IIB ...cocciiiiviinnn v

Biological evaluation .. ver
1-Pharmacotoxicity and pharmacnlngtcal StlldlES

Materials and methods ....oovviiinviiei v,
a-Preparation of the alcuhnlic exlrﬂcts
b-DHagmostic Kits .o e
c-Test anmimals ..

Determination of LD% of dlfferent Exl‘l‘ﬂﬂs

Clinical symptoms and mortality ..oooovvviiiivniivme i,

Post-mortem ﬁndings................ PR

Biochemical assay .

Statistical analysis ., " crrrerserrrrnee

2- Anh—cumplement actmt}f siud}r

Introduction . e eeeieasiaaaiaaerieasrsirsersinnrnrsbsiitisiatans

Terminology ......

Complement COMPOUREES «voivuuiiiianeimiiraariararcconssonassinasansmn

The classical pathway ..oooiiviriiir s

The alternative pathway ..covvvveiiiiiniiiiiiniinincnn.

How to detect and measure complement ...,

Complement modulation assay ....c.covieevivviininiiiiiisirraann,

Hemolytic 358aY iviiiiinirivnnirssrainicserracn i bsa s s st

Preparation of test solution ...ccovivrvviivinir i s e

3- Insecticidal activity studies ........

Intreduction.. e eerreaesierenrnan e ne it sran e rear
Material and metlmda
Test insect .. berirasinea
Extraction of plant Il‘ldtﬁl"ld]b and |su]almn of total glucnSmnlates
Insecticidal activity i v e
Ovicidal ACHVIEY .ovveern e cviiiiiiins s s s s e am s eeaas
Antifeedant actwlty ‘s
Oviposilional Illhll]ltt}l‘}’ effect (N{m chmce tL:-.t]
Ovipositional inhibitery effect (Choice test) .....cocoiiiriiieriiiinnn,
Developmental effect c..oviviiiiiiiiiiiic e e
DISCUSSIoN ,.ooni e e Ceeereresarerasans
[ € L T | Tl S PPN PP
ATADIC SUTMMIATY vuvvrrveerarmrararirmararanaiinssisrssesssssssassrarsinnen 1rnee

iv

Page

177
179
179
179
179
179
179
179
180
181
182
182
. 184
184
186
186
186
186
187
187
188
189
191

1931
191
191
191
192
192
192
193
193
193
194
202
200
223



Fig, (38) -

Fig. (39} :

List of figures

s Carrichiera annua (L)Y DC

 Farsetia aegyptia Turra e e

. UV absorption spectra chmnpouud C l

. Positive ion FAB- mass spectrum  of campmmd C-I
. EI-?Ildbb spectrum of compound C-1 .
- 'H-nmr spectrum (DMSO) of cmnpr:rund C-I

- BCnmr spectrum {DMSO) of compound C-I
: UV absorption spectra of compound C-11 e
; Negﬂtwe 1011 FAB-mass spectrum chcrmpmmd C-1l
: '"H-nmr specirum (DMSO) of componnd C-17
: UV absorption spectra of compound C-[31 .. ............. ... ..
. Negative 1on FAB- mass spectrum of compound C-111
. UV absorption spectra of compound C-1V . el
; Negatwe 10n FAB- mass spectrum of cﬂmp{}u n:l C IV .
: H-nmr spectrum (DMSO) of compound C-1V

PC-nmr spectrinm {DMEQ) nchnpmmd C- W

7) - DEFT-133 spectrum of compound C-1

: DEPT- 90 spectrum of compound C-IV P
- HMBC spectrum of compound C-IV ... ... .
3 TOCSY spectrum of compound C-1V ... ... ... .. ..
3 HSQC specttum of compound C-IV ..
) DQF-COSY spectrum of eempound C-1V

1o UV absorption spectra of compound C- W
[ PDSltwe 1on FAR mass spectrum uf"wmpﬂund C ‘v’

| H -nmr spectrum (PMSQO) of compound G-I .

Y Conmr spectrum (DMSO) of compound G- [

: UV absorption spectra of compound F-II . e e
1y .'Negalwe 1on FAB- mass spacirum of mmpmmd F-IT .. ...,

'"H-nmr spectrum {DMSO) of compound F-11 ..

© P Camr spectrum (DMSQO) of compound F-1I ... .......
. UV absorption spectra of compound F-111
: Ncgative 10n FAB- mass spectrum chmnpmund F-IT L

'H-nmr spectrum (DMSQO) of compound F-I1I .
BConmr spectrum (DMSO) of compound F-TI1 .
DEPT-135 spectrum of compound F-TH ... .

¥

Page

46
47
59
61
62
63
64
67
69

)

73
75
v
. &0
. 8t

.. 34
.. RH
... &9

9]

97
102
105

1:3

1:9

120

. El-mass spectrum of the aglucone of compmmd G [ e
- El-mass spectrum of the aglucone of compound G-I1 ... ...
o UV absomption specira of compound F-I ... ... L
} o El-mass spectrum of compound F-1 ...

123
125

128

130

. 132

134
135

138
145

147

o 148
... 153
. 158



Fig. No,

Fig. (40):

Fig. {41}

Fig. (42} :
Fig. (43} :
Fig. (44) -
Fig, (45}
Fig (46} :
Frg (&7}

Tig.
Fig

(48)

Fig,
Fip.

(300
{31}

DEPT-90 spectrum of compound F-111 |

: UV absorption spectra of compound F-W

]I -nmr spectrum (DMSO) of compound F- I“».r’
“C-nir spectrum (DMSO) of compound F-IV .
DEPTspectrum (DMSO) of compound F-1V .

mass spectrum of compound E-[... ... .

mass spectrum of compaund E-TT A ... . .. .
mdss spectrum  of compound E-I1 B

- pathways of the complement system
-'\49} '

Insecticidal activity of tested extracts agalnst 3 n:i

nstar larvae of S littaralis at 5% concentration .............
Owicidal achivity of tested extracts at 5% concentraiion ... ..

Owvipositional effect of tested extracts against S fittorafis
moihs 1 choice and non choice treatments |

Vi

Page

160
163
165
167
168
174
176
178
185

195
i 97

200



List of tables

Table No.

l- The glucosinolates isolated from family Cruciferae ... ..
2- The flavoncids isclaled from family Cruciferae ... ... ..
3-  Phytochemical screening of the studied plants ... ... ...

4- UV absorption data for compound C-1.. ...
5- 'Hand "°C -nror data for compound C-1.... ...

b- UU_absnrpticndataforcumpoundC-II....,,,................,..._..
7- UV absorption data for compound C-II......_ ... ...

8- Column chromatgraphy of butanol fraction of . cymua .
%- UV, absorption data for componnd C-1V... ...

10- 'H and °C —nmr data for compound C-1V
I'1- UV. absorption data for compound C-V.._... .
12- Conmr data of compound G-1........... ... .. ..

13- UV. absorption data for compound F-1. ... .
I4- UV abscrption data for compoond F-31... ...

|5- "Conmir data of compound F-IT. ..., ..

16- Coluinn chromatography of butanal fraction of /7 aegupdia.. . . .

18- " C-nmr data of compound F-1I1........... ...

19- L'V. absorption data for compound F-Tv ...

20- "Conmr data ot compound F-IV. .

21- LDsq of the defatted aleohalic extract of € ammue

22- L.Dsp of the defztted alcoholic extract of Foaegypiic ..

23- Effect of different ireatments on serum GOT,AST ALT creatinine

andwrealevels ... ... ... ...
24- ICy; (n ghml) valucs of tested fractions on the AP and CP of
Ihe complement system.,. ... ...

25- Insecticidal activity of tested extracts against 3. instar larvae

of 3. firoralis (at 5% conc) ..
20- Dwvicidal activity of tested extracts {at 3%conc). ... .
27- Insecticidal activity of tested exiracts against 4tl. instar
tarvae of S. fitioralss.. .. ..

28- Dvipositional repellent effect of tested extracts against 8. fliftoralis

moths in choice and non choice tests....

29- Effect of tested extracts on the development of S, fittorafis. .

Yil

Pace

i S T S A
= opa O

ah
12
76

. 79
87
1o
121
127
133
141

. 143
17- UV, abserption data for compound F-17 ... ...

o146
156
162
170
. 180
181

183

190

194
. 198

. 198



List ¢of schemues
Scheme No.

1- Hydrodvsis produets of glucosimolates by myrosinase.

2- Hydrolvsis products of 7 -hvdroxy glucesinolates by my TOSINASE . ... .
3- Hydrodvsis products of indole glucosinolates by myrosinase .
4- Nen -engymate hydrolysis products of glucosimolates. ...
5- The biosynthetic pathway of glucosmotates. ... ..
6- CIMS fragmentation sites of glucosinolates..............oooovi s
7- Numbered carbon skeleton of gleosinolates..

Vil



