OVeintd] LowSais
CHARACTERIZATION OF PHENOLICS

© General reagents for phenols: aolall wawlgslI

® ferric E:hloride,
@ phosphomolybdate-phosphotungstate,

@ vanilin and other aldehydes in the presence
of hydrochloric acid,

® 4-diazoniobenzenesulfonate followed by
sodium carbonate,

® 4-nitrophenyl-diazonium tetrafluoroborate
followed by sodium acetate (to form colored
azobenzenes or styrylazobenzenes)

® 2,6-dichloroquinone chlorimide (Gibbs
reaction and formation of indophenolates.

Dr.lsam Agha 8

CHARACTERIZATION OF PHENOLICS

® The analysis of simple phenolic compounds from
a plant is commonly carried out by TLC, or by GC
(follwoing silylation), HPLC, or both.

A48 1 Al Ldl e gl g 5S (Badas 450l Y il sl (g g

¥ A AT L) e gila g S M Al 2SI L1 ) pila s SU

® The TLC solvents are mixtures which contain an
acid most of the time (acetic, formic) and the
TLC plates are coated with cellulose or silica gel
or a mixture of two. &kl e Wil e gy < Sy
(a5l cliienaVT) B Y1 plane s g gat An al b 488 )
LoglS 5l sl LGLall (e 51 3 sbilindl (g meiliall (5S35

Dr.lsam Agha 10

11/7/2017



OVeinid] Lowsin
CHARACTERIZATION OF PHENOLICS

® The spots are visualized using general
reagents for phenols (ferric chloride, vanillin
and hydrochloric acid, 2,6-dichloroquinone
chlorimide in alkaline conditions) or using
more specific reagents (2,4-
dinitrophenylhydrazine for aldehydes).

© Aelall Y guill (ol S Jlanioly ol jledl (Say
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CHARACTERIZATION OF PHENOLICS

@ The analytical method of choice is
HPLC. (s daousoll Jud=il ady b
5oVl aus, albludl Lslyegilog S

@ In general it is carried out reverse phases
(C18) and eluted with mixtures of water,
alcohols (or acetonitrile or both) and
acids (to limit ionization). ,ghll _slc pisg
9l) Jo=SJlg slaldl (o 2oy alniing GussSell

N ~\>clU vae>9 (LopalS o Jyiigimwl

b
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CHARACTERIZATION OF PHENOLICS

@ These compounds are generally
extracted, preferably from fresh plant
material, with an alcohol, or
alternatively, to extract less lipophilic
substances and avoid partial esterification
of the phenolic acids, with an alcohol and
water mixture. aslal slgedl o Lalzuouw
oo Miwl o atxilly Jg=SUU a;Uall
& il iz J=>Vg powal) @seoll LS 50l
JoiluVlg sbodl o gujou poMsuwVl pw
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CHARACTERIZATION OF PHENOLICS

® Back extraction of the aqueous solution
with nonmiscible solvents of increasing
polarity separates compounds in the free
state, esters, and glycosides. Juai Ja¥
ALYL padainy) sl ekl 18 5 4 guall b oSl
Aol 3 Yia g elall ae da 5 e e Dluday
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OVeini)] Lowskaiss
CHARACTERIZATION OF PHENOLICS

@ Separation of the constituents of mixtures
can be achieved by classic
chromatographic techniques on
polyamide, cellulose, silica gel, or, in the
case of phenylpropanoic esters, on gels
and on ion exchange resins. U Sl Jaad a4
Sl e 3 genll Ul 2 ey S Galats L Liiall A4 il
LS e 2n s Jla (A A adl abual) sl casdl
a5 kel aladiiad a Gl s Gl il i
2 ) gl Y alia
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TANNINS OF GALLIC ACID
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CONDENSED TANNINS
asu Sl Ol Ui
(NOT HYDROLYSABLE)
<
<O <> "@OH
L
£
{(+)-Cartechin

(—-Epicatechin

COMPLEX TANNINS
Qilzo) SayseSalell bliVI dugy,S wliulu=Vie
(Lga>

Jol 3 WS baos o0 ®
Glycosile Ellagitannins (biogenetic) @
Favan 3 ol. ®
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Olaigigd MaJl JISLwl
FORMS OF THE DERIVATIVES

OH O OH O

FLAVONOLS FLAVANONES
B = H. Ksempfero! B = H: Naringenin
R= OH: Quescetin R = OH: Eriodictyo!
Dr. {sam agha 20
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OlawgigdMall JISwl
FORMS OF THE DERIVATIVES

; R ;
!
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Ho\ i{’\~ "o\, ~’S\‘\\e/: HO O J"‘é\\ Ho A O ‘,\‘2\ s

Y ?OH v\/;i\oﬂ NN Ny
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DIHYDROFLAVONOLS FLAVAN-3-0LS FLAVAN-34-DI0LS

R=H: Dityoroneemplerol B = K Alzelechin R=H: Lewcopeiargonigin

R=0H. Divyaroquercetin B = CH: Catechin R= OH: Leucocyanidin
= taxsin)

Dr. isam agha 21
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FORMS OF THE DERIVATIVES
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CHALCONES AURONES ANTHOCYANIDING

R = H: Isaliguwiganin Hispido! R = H: Pelargonioin

R = OH: Bute R = OR: Cyanidin
Dr. Isam agha 22
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FLAVONOIDES BIOSYNTHESE
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Dr. isam agha 23
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FLAVONOIDES BIOSYNTHESE
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Olawgigd Ml JSuini lalases
FLAVONOIDES BIOSYNTHESE

avong) 1

PO /f\\q/orf
HO\,,\T_?{\,\E/O\\; R ,!/ HO. p ;\-\:/O\T/J;;j/g
Lﬁ\:?/h\/ é\OH ---------------- } S _/i “OH

on 0 (2R 3R)-Dihydrokaempferol Or O Kaemplero
i 3//,,«\?{/0}1 (%\Vi\(,OH
HO. o 1/ N »‘é%/,‘é L HO._ A 0. )\\b
I\\\V (i\T/j\OH \\}T/i: o \OH
OH OH OH
i Leucopelargonidin i Afzelechin
' :
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FLAVONOIDES BIOSYNTHESE
5//,{\\1\»/0“
RN
OH
Afzeiechin

1
Propelargonidin -Bs {dimer)

Pelargonidin ~ ———  Felargonidin-3-glucoside
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wo Miuw Vg ailigall
SOLUBILITIES AND EXTRACTION

@ Glycosides are water -soluble and soluble in
alcohols &Y =Sl i elall & 40l 50 Dl Sile

® Aglycones are soluble in apolar organic
solvents duhill 4 paall Clydall i 4153 b Sule |

® Phenolic Aglycones are soluble in alkaline
solvents. <Ll 8 4l 53 4 gud U Sile |

@ Lipophilic flavonoids are extracted with
dichloromethane or others, washed with
hexane. _siS ¢ palaind (aueall Ams) doud Slad 5 5830
Ol Sl Justis 0 8 5l Gl
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wo iuw Vi
EXTRACTION

@ Glycosides can be extracted (temperature),
with acetone or alcohols mixed with water.
Washed with petroleum ether. Diethyl ether
extract free aglycones, ethyl acetate
dissolves the majority of glycosides.
el e J a5tV LeaDatal (e Sl ) Silall
SEYL s el Gl Sle VI Gadhatind S Jauidl YL Jusd

Sl JAVL Sl ) Sl (alaiod s o Loyl

@ Separation and purification based on the
usual chromatographic techniques (on
polyamide, cellulose, Sephadex gel). 4aill Ll
Sl el sl e 3 gaall U2 il s S Alasiuly T Juadl
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CHARACTERIZATION

1.
®

TLC: a8 4kl e a4

Chalcones, aurones are visible, turn orange
and red in presence of ammonia

vapors leisl caliy g (4 skie) 4 ye i) oY1 el SIS
A ga Y1 3R Lgim sl e ¥l ol il W1
Under UV before and after spraying with
aluminum trichloride, or before and after
exposure to ammonia vapors
(fluorescence). (58 4= (asad & e OS5 Al 13
a0 sl asradVl )68 A Ll am ol U D)

i 51 833N iy il
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oSl |
CHARACTERIZATION

1.
®

TLC: 4G i asdall Ll 2 gila 5 S
After spraying with 1% solution of ester of
2-aminoethanol and diphenylboric acid
(naturstoff reagenz A), by examination
under UV light then under visible light; the
sentivity can be improved by overspraying
with a 5% methanolic solution of
polyethylene glycol 400(macrogol 400).
d;_)}.\ dA.uSL;J} d}JLU\ sital _)A...n\ 0/01 djl;‘ubm‘)
d)l;m 3,0 daubaaldl aab_) USA.U‘L\.UA m‘jl__’
400 JsSile ol Jsall %5 (sl
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CHARACTERIZATION

1.
®

TLC: a8l 28kl il e glay S
After spraying with ferric chloride,
anisaldehyde, diazotized sulfanilic acid
or other general reagents for phenols.
3 el 3paal) capaall 2y 5 5IS Jglaay 311 aey

b oe ol bl ehisalal yaes
Cyanidin reaction, magnesium powder
with HCl (flavanones and
dihydroflavanols), or zinc with HCl
(flavonoids ). &= pse sl Adial (pasbndl Je i
paea ae i ol el )6 5 el s

el 518 5 el
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CHARACTERIZATION

®

Reaction of dihydrochalcones, first with
sodium borhydride, then with 2,3-
dichloro-5,6-dicyano-1,4-benzoquinone.

Dr.isam Agha 32
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RELATIONSHIP BETWEEN
ISOFLAVONOIDS

AN Jre) ~
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e
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ISOFLAVONOIDS
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ISOFLAVONOIDS

{aoflavene

{;/'/'\'\ -0

L

Plerocarpan

Dr. Isam agha

 Chief types of

3-Aryicoumarin

; Isoflavonoids and

! interconversions

[————————-

35

ORIGIN OF ISOFLAVONES

-H,0

Diittzein

Likely orig

Dr. Isam agha
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COUMARINS

Derived from Benzo-a-pyran, ( Asculetin ®
Scopoletin) Umbelliferong

Dr.lsam Agha

COUMARINS

PN W TN
24 i
T, = A e A
4 ¢ :
A RB
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LIGNANS

@ Lignans derived from the condensation of
two to five phenylpropanoid units. &
Sill Cpe Clan s Geed I S (IS e lliall

A il g 0
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POLYKETIDE PATHWAY

O\\“\ﬁ‘//\\«)‘//\\‘ﬁ/ '\\(,’»”O {/’/’ \\(” \'}*‘!’?‘\%.‘/’AOH
! 6 S g\ I % . i\ //ig\\ffi\
\\i(/\ T//\\’f'o “COgH e \3} «i"’ COLCH;

é & éHg o O CHy
i Aloesaponarin-!
pathway 1 ‘1
o o0 0
/L‘ /ﬁ\__ . J‘L\ W/COZH
f o o o e
Py i A
o7 ™ ~" "CHa

Chrysophanol
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MEVALONIC AND CHORISMIC ACID
PATHWAY

pathway2 - Shikimic acid
OH HOZC\/’ (}JH P
! 6. A _cooH
T//\\/COOH o \/ GHg CH COOH CH; Gtz COOH
L\';.»,oi\\ﬂ,m\,.»COzH TTTT S 7 Cron +TPP ©=0
o e TOy COOH
i Farir an
: SHCRC iso-Chonsmic acid Ketogiuiaric acid
v OH
s Ay e - O02H
LOH & B TN N N
] i
[¢] OH OH i
03E DHNA
o-Suceinylbenzoic acid 1.4-Dityaroxy-2-naphicic acid H

Anthraguinanes

HYDROXYBENZOIC ACID PATHWAY
pathway 3 -

coH COH . OH ? Ri R,
i H H /\ <

i N . A \ A /f. 4
I GPP ’/ N YT N e T N
Ih i P { i J— | L (
! i { : i | H :
A AN S SN
N I

Ok OH ;’ OH ©

Ri = H, Ry = OH: Alkanain
R; = OH, Rl = H: Shikenin

i Biosynthefic origin of quinones
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INTERRELATIONSHIPS OF
ANTHRAQUINONE DERIVATIVES

4] OH
; N
o A A . y Y
o “/\r(/\\\\ origaion ;’/\?‘/ }/\7 eSS (”/\ﬂ' \]i:“\\
RN —— oy I
1 T fj \}f/g\\,/) %,/\v‘, S k\\ > “\¢.//‘ =
Anihraquinone dmenzaton - Anthrone Anthranol
g J
AN : \_//Q:\\‘
Lol
Ry ,A\ NG
i
AN Interreiztianships
N\{ ! J of anthraguinone
\\//\l/K 7 ! gerivatives

i

0 Dianthrone

UgiaST il LS9, dupdl © liiniao

HYDROXYANTHRAQUINONES DERIVATIVES

HO
i
7
N Examples of structures
a7 \F/ m\f’ "Ry of hydroxyanthraguinones
54 4 derivalives i Gt
" 1 A
Y Jo0
Ry=H, Rp=CHy: Chrysophanol YT
Ry=H, Fly=CrsOH: Alce-emodin HO O OH
=M, R - Rheir -
RyeH, R=C0att: Hhein Sendiidins A, 8

Ry=0H, Rg=CH;: Emodin

B-D—g!c-t‘) o oK HO o oOH
i H L LA
N K. S, B N
C
o Sy A
S “COH o COsH
f-D-gic- H 2 p-O-gic-” H

Rheinvsides A, B Moins A, 8 Hhein-8-glucoside
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HYPERICUM PERFORATUM,

CLAUSIACEAE

R = CHa, Hypericin
R= CH,OH, Pseudohypericin

i3 \ / 2
HO ] he
i
‘

N
Emodin

Dr.lsam Agha
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ANTHRAQUINONS CHEMICAL PROPERTIES OF
A bous)l WUgins|, sVl Lolgs

® Red orange colored with alkali sesl Ul
SEEPAIE

® Soluble in hot water and diluted ethanol 43
23l J @il sl elall 8

® ldentification : Borntranger Reagent, with
KOH or NaOH diluted give orange collored
compounds. g ¢y e Jelih ab g 1leandds
poanligll 1S5 2 gl o g0 puaall 2S5 Ha8 (e 2200 il
P

Dr.isam Agha 49

i
CH,OMH
Aloin
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OH O OH
Sennidin B (meso)

Dr.lsam Agha 51

Cascarosides of Rhamnus purshianus,
Configurations; Cascaroside A= 108, R =0OH; B =100, R = OH;
C=10.R=H; D= 100, R=H.

Dr.isam Agha 52
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PREPARATION OF ALOES

® The leaves cut transversely near the base
and about 200 of them arranged round a
shallow hole in the ground. L e G, ok
B o il IS e aaaii 4855 o)y e il
Aladll o gall 35 D Ly G Tacall BB e G ga
G e ilall sl 8 53 53 gl

® After about 6 h all the juice has been
collected and it is transferred to a paraffin
tin and boiled for about 4 h on open fire.
i 41yl Cuea by S i g ) jiall pea cile b G
aalisdl uall gl e Jseanll

Dr.lsam Agha 53

oolesJIGENERAL CHEMICAL TESTS OF
ol dolall dulousil
ALOES

® Boil 1 g of drug with 100 ml of water, add a
little kieselguhr and filter. Use separate
portions of the filtrate for following
tests. oo 1 s siall iadA e ol Jslae juian
s ot JasnSl e B Gl g ele Jle 100 (& ual!
ASY) ol LAY Gkt s Aald 1 e 3

1. Borax reaction. A green flurescence is
produced. saal 3l Aaxy 81 5all Jelis

2. Bromine test. A pale yellow precipitate of

tetrabromaloin is produced. eas sl el

O slla s ) 55 (o Al ol jiam Al

Dr.isam Agha 54
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SPECIAL CHEMICAL TESTS OF ALOES

aucgil wl,ylusVi
Nitric acid test. Aloes of different types gives colors
between yellow, brown and red. &l pae> Lasl
).qu| g9 d99 aalixo b|9J|)....aJ| ;s\la.w G
Nitrous acid test. Smal crystal of sodium nitrite and
a little acetic acid are added. A pink colour is
produced. ©lsb go whes o> ool Jaos s
S35 Vel iVl pae> o Julds pgsseall oy
Klungs isobarbaloin test. Drops of saturated copper
sulphate solution are added, followed by 1 g of
sodium chloride and 10 ml of alcohol 90%. Red
colour is developed. _olzl zuglS Jelas
geinadl pulidl Olalw Jsl=o 2o oshac 1 0u8)l,bg VL
o>l Ug) JoilipVlg pgusgall 4,0lS 39919

Dr.lsam Agha 55

EXTRACTION AND ASSAY OF
ANTHAQUINONS & UgiuSis ¥l o Meiow!

® Powdered drug extracted with hot Ethanol/water
(50%). The ethanol content removed by
evaporating. The residual water extract deal
with chloroform. The water extract (Glycosidic
compounds ) deals with oxidative hydrolysis
(modified Borntranger reagent) under heating
with HCl and FeCl3 (all compounds were
hydrolysed and turned to free Anthraqumones
compounds. Ol %50 JHEYL Sl (e paliiug
Aaall At Ladall d.q\.z_\_,uj;“ A aelia Ay Caad
Gakais ) sSle o Ay slall Al dikall a5 o 5 51K
23S Umes pe daaldl )51 (58 Adlaly L1 GV Agalali Lgle
OsSalel aluad ) Slay 3 Sl JISE1 JS Jy gl il g oLl

A
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EXTRACTION AND ASSAY OF
ANTHRAQUINONES

® The residual water extract extracted with Ethyl
ether, (1) and the ethyl ether extract deal with
the reagent Ethyl acetate in methanol or diluted
ammonia (some alkali is added), red colour is
developed and this method (Anthraguinones) can
be used in the colorimetric determination of
Anthraqumones by 515 nm wavelength.

Blas (1) oVl VL asledl asulall

BTN ngLu.on uwﬁww e
RS P A o
auigiS| VI ub.ugs..l.dl q_\.u.u AY q...:g.Ul b yuleoll

® The Chloroform extract evaporated and the
residual extract deal with ethyl ether (as in 1) ol

239 o ,999,01S)1 @Ml
aﬂ!%l& a0 59999181 4o

Dr.isam Agha 57

U Al auuiuc - puin SHIAJI
HYPERICUM-ST JOHNS WORT

Hypericaceae, & 3lill aluasll (Hypericum perforatum

(299 pdl) Jsiwgleg glall wlasiin o nd S

O © OH
R = CHy, Hypericin
R= CHa0H, Pssudotypericin Hyperiorin Tanshinone-iA

Dr.Isam Agha 58
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OliginSeidWl-wligiusSgid Wl
QA j9Salall

OH usew%

48-D-Glucoside of a-hydrojuglone Juglions

OUsarSeid Wi-0UsinSsid Wl
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Tannins
<l

Prof. Dr. isam Agha 1

Tannins-Definitions

Sl (g s
1. Seguin (1796) = Tannins = “substances that are able
to combine with proteins of animal hides, prevent their

putrefaction & convert them into leather” s (3
sla ) Lglsads sad g il sead) it g ully L MU AL 3 g il

3. Recently = Tannins = polyphenols related to gallic
acid & flavan-3-ol. Sometimes occurring as glycoside

b 3 OUDA s LI ey ABNe Ll Joid e ClSpe b Gl Wa
Claesde JCa e Ulal s gl

Prof. Dr. Isam Agha 2




Tannins-Characters
Gl ) A

» Have a large number of phenolic
groups within a molecule of moderate
size (1-2 /100g mol.wt.) usually as o-
dihydroxy & o-trihydroxy groups 2+ !
AN b gia g Ja Gand Al sl Gle gadall (S
JauS g (S0 gl AU JS o Bale aa g A

» Have astringent &  antiseptic
activities

bgdaa g (4321d) Auayld il Lyl

» React with alkalis & Fe salts & Jel

..\..3..1;3\ Cj.d‘ ey, C.il.ggfﬂ&sam Agha 3
Types of tannins
True tannins Pseudo-tannins
> Cf:;mpiex phenolics * Simpie phenolics
* High mol. wts = 1000 to 5000. * Give some of the tests for tannins
* Having the general properties * Not precipitated by gelatin in
of tannins 1% solution
* Precipitated by gelatin in 1%
solution.
) Gallitannins
e H i olysable iannms{

Eliagitannins
- COndensed tannins

- Complex tannins.




Hydrolysable tannins- Properties
dgalall ALEY il ol gd

1. Hydrolyzed by acids or enzymes (e.g. tannase). Wiels (<o
(DH0) Clan 3y U ganlly

2. Formed from several molecules of phenolic acids (gallic
& hexahydroxydiphenic acids) united by ester lin Jgsfj
t& Jgl_\_kgen | glucose molecule. uaseall Clisja (e waall (e JO85

A sl

G J5SSE £ g Al e (LB (o3 S5 a0 S8 aaa g LAY aaa)

1. Known as _“Pyrogallol tannins”, because on dry
distillation = Pyrogallol. ,:=&ll ¥ Jsle sl Qlidl auly ias
JSIE g (A g alad)

2. => blue color with ferric chloride waall 51 2 (3, Ligl s

3. Subclassified into 2 types: gallitannins [gallic acid units]

& ellagitannins [hexahydroxydiphenic acid units]. i<

Glaag) GuEEVYly (SIS Laea Glaag) AdAl GO ok Gad

(Sl Ll (a5 pam) 32

Prof. Dr. Isam Agha 5

Condensed tannins- Properties
A8SCIaY) il ol 6d

1. Sometimes called “Proanthocyanidins” tbai e

b 9331 9 42

2. Not hydrolyzable & have no sugar moiety. L& &
S 552 L Gy Agalall

3. Related to flavonoid pigments in structure <3 4. !
Gl o3 gAML 43e

4. Polymers of flavan-3-ols (catechins) & flavan-3, 4-
diols (usually di- & trimers) (olsils) Jof 3 GUDd < pads:
Jsl g3 493 D2,

(0o 5 8l e 59)

Prof. Dr. isam Agha 6
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Condensed tannins- Properties
PEVE| Clall) al g
5. Also called “catechol tannins” because on

dry distillation & catechol Jssalslly Layl aus
Jessls g.ka.a caladl yudagsl oy cliyils

6. + with acids or enzymes = red insoluble
“phlobaphenes” iy clai¥ly (agaadl pa s
HMUJEUMMUJJ.\G &) e

7. -) reen color with ferric chloride ¢! (s
| ..LUJSS &A Jmi

Prof. Dr. isam Agha 7

Complex tannins Pseudotannins

% Formed by union of a * Polyphenolics of
hydrolysable & a molecular weights <
condensed tannin. true tannins.

* Negative goldbeater's

* Union is through a C- skin test
C bond between C-1 * In conc. solution may &
of glucose of the precipitate gelatin

ellagitannin & the

flavan-3-ol derivative * Partly retained by hide

2>  monomer powder. ' _

oligomer * Examples: gallic acid,
catechins & chlorogenic
acid.

Prof. Dr. Isam Agha 8




