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1
2.1, Colurin Chromatography - Aluminium Oxide Standardised for
Column chromatograp@y/ | 7!!| Riedel Dehaen Ag. . Seelze Hannovfr

1
Adsorbent Column Sintered glass Column
St9p - cock ? 1?/ {1 ! Solvent q
Solvent N Solvent ?
\ P lah oo AR
- . . )
mjpium OX||de 7 | .Solve|nt2/1/ \ A|L1[’r)1lna ¢ 1V .
N | (QU|05/f1|t) I Jr A . 1"
AIum!n!um ox!de ey ! ) "
Alumlfnum oxide ? (R ==" ? b
7 2 dloia ? 7 Solvent

2.1.2 Thin Layer Chroa -tography7’%* Silica gel G.(acc. to Stahl
for thin layer chromatography) [ Riedel Dehaen Ag., Seelze
Hajmover Adsorben“ ?|/! Chromatoplates 11 Desaga spreader |

Adsorvent so f 60 ? (-2 )
Spreader  ?  Adsorbent | 9%5 Chromz?toplate
2[20/20 . I5plate koo q ) ool

Activate ©t o 100-125° ¢ Desiccator

Anhydrous calcium chloride 22 ? ? 7 TLC

77 105 Ni Spot



k

2 B .(Starting line) -1 Spot h 1.. Spot
55 | . Spatular 1 Solv%n front Spot
Chromatopiate Tank  Saturated 1 Solvent
Solvent 21 .. Developing Solvent (R
S%Ivent frorg (- 2130 ) Plate Tank
Spray 2’, 1" - Dichlorofluorescein Solution (0.2 % 2', 7* -
-VDichloroquorescein ’ ) Deltecting aggn%l
Spots Chromatoplate Spot
Ultraviolet light Spots

2.1.3 Liebermann - Purchard Reactionll
. 1} i) £ M
s B 3 V'l 1K Acet[g anhyqude

1 - - -
Steroids Triterpenoids
|
2. . Infra - red spectrum  Infra - red spectra
berkin - Ulmer '21 Grating +nfra - red Spectrophotomer‘r !
KBr - pellets N Absorption peaks
Standard characteristics " Absorption peaks
Literature 6,9,12,17
2. .3 M Fisher - Johns me' t-
ing point apparatus
2. .6 b
2. .1 ' Infra - red spectra”

Abderhalden vacuum drying appatus I Anhydrous phosphorous



pentoxide
*I
2.1.8 Solvent
2,2
2.2.1
(6
30.3 (433 » 1
]
()
1 700
2 2078
3 4150
4 920

(Extraction)
] y

700

Crude extract

crude %

=) extract ()

6 30,3
12 91.0
30 183.6

5 42.5

4.33

4.43

4.18

4.62

>



253 , (Separation)

2.3.1 I Crude extract  m rf 0: 7

». Crude extract !
725 I 600
, column chromatography number (R 51 7 £50 B
Aluminium Oxide ( 00 ) Adsor-

bent o ? 2. . elute
10w - 20 o
' , 50 % - VLR
' J eluate 2 eluate
(Fraction) 1150 '
2
mTuU "iQQrilC Crude Extract Column Chromatography
g —
_ | v
Eluent fraction m.p. (]
>
Semisolid
5 i (Wax) 9

10 « - 2 1.38



il Tiluent

1o #

ho ¢

2009 1 r '

0e¢ g

50 o '

50

150 % | L

Crude extract

( 2 1)

V3 5

10

27

Column Chrpriatoyraplry

o lfraction g|3(]l'bYl = I+

o
demisolid 3 (Wax)

amorphous crystal
g2 - 35

131 - 13;-*

1
100 103*

amorphous cryfit 1

90 - 122*
166 - 172*
1

b. 67
1.33

0.37

0.78

0.17

1.97

0.09

0.55

0.36

1.15

—



2.4 I M " (Purification)
2.4.1 " 7?7 mPO 8 «g5* ?
1
! T m*p, 82 = 851 1 elute cqunJm chromatog%?ph]}/
10 w fraction
I
! R amorplhoqls crystal Il Thin - layer chroma
tography ] 1 impurity " omp. 82 - 5% C
0»2 7 31/ N )1 benzene amorphous
87 - 88* 0.142 (0.83
crude extract) il
2.4.2 7 m.p.131 " 134
m.p. 31 - 134i " elute column chromatography
20 fraction
0.16
2
1. J = ( ) D
137 - 138" 0,08 h(0.32 crude
extract)
2.4.3 m.p. 100 - 103
? 100 - 103 Elute column chromato
graphy 30 % fraction 3 -5
I I u
20 %
0,18 Fin 10 %

6> \ I

105 - 106* ! 0.11
(0.24 0 Crude extract)



2 A A " Tmp, 90 -

* noou

graphy 50
]

ly

Absorbent
2.1.1 Elute

50 %

Eluent

10 %
20 A

50 %%

122"
90 - 122 ' Elute colymn chr ato
! "fraction 6 -
Amorphous crystal | [
50 % |
90 - 122* 24 6
Column chromatography number ¢.R.12/30
29 .. Aluminium oxide (25 )
10 « - 20 %

3
90 - 122°C column chromatography

i Iis \

fraction |
(250 ()
)
Kk amorphous crystal 0. +6
80 - 85*
h
8 0.78

120 - 122°
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80 - 85 recolumn chromatography
elute column fl V10 % DUIDI - [ ' ?fraction M1 - 4 i
0.46 I ! 2 amorphous crystal

? - 88 0.21 (0.20 % crude extract; 'l
% . . vyl n
mixed melting point ! ) * Infra-
red spectrum identical !
87 -88VI ?
| b

120 -122° recolumn chromatography
elute column 50 % -3 fraction 1-8
0.78 ° "oA0 %

126 - 127° 0.54 (0.48 % crude
extract) 3

2.4-5 ’ 166 - V/S"\ '
S 166 - 172" g Elute colutmn chron?to -
gi’]aphy 5 % - )z / ];ractioy 1 7 %7 "
I?'24 $ 1

176 - 178 o018 * (0.72 % crude extract )



Petroleum - ether

WaXx
oil
uo % ether - petroleum other
NP g7 - 8 .
oil +aglaiol
: 20 % ether - petroleum other
p 37 - 8
An.p 105 - 6%
0g7.8 — so % ether - petroleum ether
oil recolumn
{chromatography
Mmp 126 - =

n.p 176 - 8* 75 % ether - petroleum ether

COQRS WS CLOI= O

PO P< "Ro W

treJImUt &8It iium ISBAMUBXiMtimm

(T3~ = NN - cas w3 <)
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2.9 9 I,
(identification of Compound)
2.5.1 . Kp. 87 - 86
2.5-1.1 Physical Pioperties and Colour Reaction !
f: . Amorphous solid 7 - 88
. | | ]
' Liebermann - Burchard Rf
value 2. -2) 0.7%+ 111 Lass-
aigne sodium decomposition test 15 "I N, Halogen
I/ &l
C = 8253 ¢ H Ik kz %
myricyl alcohol (¢ 0 620) ¢ = 82.11 %
H=1"24 % Infra - red spectrum ( 1 32)
Absorption peaks /!I 6 : 22
2.5.1.2 Functional group
Functional group standard method15

Saturated alcohol
2.5.1.3 Acetylation

V 7. 100 Anhydrous Pyridine 2
25 9 Acetic anhydride 1.5 |
Reflux Condenser reflux Water bath K
' P 19 | v 8 X |
I.II( 50 | / )
| 9 v 9 19
. Pyridine 1

Petroleum ether Amorphous solid



1 r 22

- 75 52 | Y%
Infra - red Spectrum acetate (T 2
327 absorption peaks N7 23)
2.5.2 vx% 1 E, 2 137 - 138*
2.5*2.1I Physiclal Properties and Colour Reaxﬁtion
“ | . 137 - 138* ¢ PO
/ 2 . U‘ . Thin layer chromatggraph¥
fi - Sitosterol solvent 1 Rf value

Liebermann - Burchard Reaction
Ldksaigne 1 test

& 1

C = 8353 % | = 22 %
fi - Sitosterol (C29|.|50°')
C = 8300% , K = 1215 %

Infra - red spegtrum (3 R Absorption

peaks 8 ( M) Ideptical VﬁII Infra - red spec-

tum  A- Sitosterol | Cy k ]33) J

mixed melting point " - Sitosterol ] melting point

235,22 01 Functionaligroup ] Functi

onal group standard method o bromine in

cch gas HEr ester — Acetic anhydride Benzoyl*

CéﬂllB[idie I P nsaturated steroid 2 N
Acetic acid Ferric chloride solution 2 -3

cone. E so” 1-2



2.5.2.3 Acetylation box 02 ri U

Pyridine 3 Acetic anhydride 2 HT 02.5» .3
A 0'2} o 21 ( 6)
71 ] 127 - 128*
2.3.3 .10 1 KiP« 03 - 106’
2.3.3.1 ? ! : I Colour reaction
P. |10|5 - 1016/’1 A Organic solvelnt/ 1 {

Liebermann - Burchard Reaction

Bromine in Carbontetrachloride
KMnO? PeCI* solution ?
Lassaigne's testls

C 68.79 % | H = 7.06 %
Molecular weight = 222
|

Infra - red spectrum ', 5 ( 3)
2.54 71 Lmp. 126 - 127’

25.4.1 ! ! . EILP, 126 - 127

Be%zne, Methanol, Ethanol, IA]\icetonf ,

Chloroform Ether 1 Petroleum ether ,
% | 1/ 1
e Liebermann - Burchard Reaction D

, | Lassaignes test 15

? I
C = 7768 % H = 1141 %

Thin layer Chromatography 2.1.2 gf. =037 Infra - red



spectrum A A T | 3 Absorption peaks

? 9 cwri 25 * Mass spectrum Mol.wt. Ass
25» >2 17 Functional group ?  Funtional
group Standard method® ? ] ? Bromine in Car-
bontetrachloride gas HBr KMnO® ) Gas
ester Acetic anhydride Benzoyl chloride
2,*I - dinitrophenylrhydrazene Reduce Tollen*
reagent Reduce Fehling solution
2,5,3 77
. Acetylation m.p. 125 - 126* 200 ?
Pyridine 5 25 ? Aeetic
anhydride 2.5 7 Iy AN | 2,5,1.3
Crude acetyl derivative 2N ] ?
? ? ? 90 - 91% , 7
Infra - red spectrum acetate - ? ? 7T C'"' 55 )|
Absorption peaks iRfjpat* red spectrum ? 7
10 ( 26) non (3!

. 2,4 - dinitrophenylhydrazone 7 m.p. 26 - 127*

197 » Ethyl alcohol 10 ?
2,k - dinitroBhenthydrazene15 o ?’f/.! ?
Ethyl alcohol
Ethyl alcohol Amorphous solid 89

183 r 185* Infra - red spectrum 2,A - dinitrophe -
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nylhydrazone T 8 ( 35 ) Absorption peaks
11 21 )

Reduction * . "0 J1I Satu -
rated Aluminium J isopropoxide dtry ivsoprorl)yl alcohol
5 25 Fractionating
distillation  Fractionating column
( } -l 2 v ) Water bath test acetone dis-

*
tilliate ! | 2, g dinitrophenylhydrazene reage\?t .
distillate acetone ( B1 . ) reduce
pressure Isopropyl alcohol residue
dil. HCI (17.5 cone. HCI + 90 c.cfH%O) 1y0 -
residue dil HCI
10 1 dil HCI U

Anhydrous MgSO® ether extract Water

«
bath V B'/snzene ether I

159 - f * Pure Benzene 173
- 175* Ay

C = 77159 % 1 H = 11.71 %
Infra - red spectrum 9 ( 36 ) Absorption peaks
reduction product 1 . 12 ( 28)

2.5.5 . m.p. 176 - 178*

2.5.5.1 | Colour reaction
Chloroform , benzene, ethyl alcohol
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ether Petroleum ether
v Liebermann - Burchard reaction | ' -I_ I .
) ¥ Thin layer chromatography 12 1
Rf value 0,25 ' Lassaigne's test?

C = 7769 % , H = 1151 %

Infra - red spectrum > | 10 U 36 )
Absorption peaks : RV ( 3 )
Mass spectrography | ( ar ) o
460
2.5.5.2 Functional group

Functional group standard method”
—al
Bromine in carbontetrachloride Gas  HBr

Gas H Ester Acetic anhydride benzoyl chloride

, 2,4 Dinitrophenylhydrazene Reduce Tollen's
reagent Fehling solution
2.5.9.3 ,

. Acetylation

. 160 Pyridine 5
Acetic anhydride 2.5 2.5.1.3 Crude
Acetylation Product Reacetylate
Crude .icetylation 126 Crude Acetylation

Petroleum ether 10 Column



Chromatography inP
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1 .. (No C.R.iz/30) Aluminium

oxide [ Elute , 10 % - 19
130 % 50 % -
fraction
5
Mono, Di  Triacetate Column Chromatography
Eluent Fraction R
7 _
10 % 5 Triacetate *m.p.
150 - 156*
30 % 5 Diacetate mp.
138 - 145*
50 % 5 _
Diacetate
? 138 - 145
Amorphous solid 2 46 - 147* Rf value
30 % 0.08 ( 2.1.2) 63



19

Infra-rod- spectrum Diacetate [ 13

/ I
(38 ) Absorption peaks Diacetate . 14
(a0 )

Triacetate
50 - 156 - ;
163 - 16V h
Rf value 30 % - 03 2.1.2)
Infra - red spectrum  Triacetate . 12
( 3)
Absorption peaks 3 ( 29)
Mass spectrum Triacetate
586
. Hydrogenation . PtQy Catalyst20
. 0.15 Glacial acetic acid 10
50 Pt02 0.03 Catalyst
hydrogenate
1 NGKO:
Magnetic stirror (R 1™ . )
Catalyst 25 V
N
Vso k : extracts 7777
extracy 5 % A g
Anhydﬁus sodium iulphate 10 7

Ether extract
201 - 202* N Rf
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value 1 1 ether : petrolleu\r}l ether = 0

Infra - red spectrum P hydrogenate . Hp
Pt02 ]I A 3 ) Absorption peaks é(l 3
. Hydrogenation 1( Palladium blaek Catalyst
Palladium black 10 Absolute ethanol 5
| 2% g H | 30
. 150 Absolute ethanol 10
Magnetic stirror 1 gas H -
8. Catalyst
Vater hath 105 ether . petro-
leum ether 10 Column chromatography
diameter 1 . . Alx:s Lpasens, \gllte 20 % ether
petroleum ether, so % ether  petroleum ether 15 % ether
petroleum ether fraction 100
fraction 1, 2 3 50 % ether  petroleum ether W3,
fraction Rf. value 0,28 1: 1 ether petroleum
ether fraction 3 1 1ether petroleum ether
Amorphous solid 202 - 203* 32
Infra - red spectrum Hydrogenation Product )
Pt02 Catalyst
. Oxidation ? 150 dry toluene 20
Cyclohexanone 2 Dropping funnel

o ] *

Condenser y Dropping funnel



2

ReceVer1 ! | folndlenser Calcit\m c.hlcl>ride tube v
Distillate 10
| Aluminium isopropoxide 0.3 dry
toluene 10 2 DroppingI funnel reflux 0 1
Rochell salt (sodium potas-
sium tartrate) 3 . Steam reaction flask
1 volatile matter 1/ extract
chloroform ~ chloroform layer My dry 'S Anhydrous sodium
sulphate 10 Sodium sulphate
Water bath | 's - 'S | m.p.
175 - Tf run Infra - red spectrum ldentical
U | 2!Condition | , vary {]/0

cyclohexanone
tone cyclohexanone

Aluminium isopropoxide Ace-



IR. absorption peaks

Frequency
(cm )
300 - 3200
2905 , 2835

f3

1368

1050

725 , 71

Band Type

very bro; d

sharp

very sharp
very sharp

broad (week)

sharp

sharp

22

. mp. s7 - 88*
Assignments.

stretching vibration
of polymeric CH

(H stetching vibration
of -CH2-

-CH2- bending vibration
C-CH;; bending vibration
(asymmetrical)
C-CH" bending vibration

(symmetrical)
C-0 stretching vibration
of primary alcohol

(0 2)* rocking ;

]



IR. absorption

Frequency
(en”1)

2005 1 2835

1735
A0, 1760

368

aeo o

730 1720

Band type

sharp

very sharp

very sharp

broad

sharp

Very sharp

j

/

Acetate

23

3" . n,p, ™ - 75%

Assignments

(H stretching vibration of
CH and  -CHe-

stretching vibration of
normal saturated ester

(H bending vibration of

CH2- and -CH

C-CH* hending vibration
(Symmetrical)

C-0C stretching vibration

of aceto:cic group ]

Rocking modes of G’ or I
2 "



IR. absorption peaks

Frequency Band Type
(om1)

3550 - 3200 very broad

3020 very vieak
2960 - 2810 sharp
630 broad

(very vleak)
1A60 sharp
1373 sharp
1030 sharp
958 sharp

835,795 one pair of
bands (weak)

A

2h

. orap. 37 - &

Assignments

stretching vibration

of polymeric CH

(H stretching vibration

of ¢=CH

(H stretching vibration

of -CH" and -CHg-

C = ¢ stretching vibration

of RC=0R

GCH, beading vibration
(asymmetrical)

C-CH* bending vibration
(symmetrical)

C-0 stretching vibration
of 3/2-0H equatorial steroid

(H out of plane bending
vibration of trans ROHOHR

(H out of plane bending
vibration of RRCCHR
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| .R»ahsorption peaks . ly 26 - 127*
] Frequency Band Type Assignments
(em-1)
3500 - 3400 broad (H stretching vibration of

interrnolecular bond (Single
bridge) and intramolecular
hydrogen bond (single bridge)

3078 sharp (weak) CH-stretching vibration of
CRr 2 = CH2
2975 , 2960 sharp stretching vibration of CH
and CH2
1700 sharp (strong) strectching vibration of six

memberring ketone

1630 broak (weak) CH stretching of = CH

146 broad C-CHj bending vibration
(asymmetrical)

1420 weak CH2 in plane bending of
CR'R2 = CH2

1380 sharp C-CH" bending vibration
(Symmetrical)

1070 sharp C-0 stretching vibration

of secondary ale.

880 sharp CH out of - plafle bending
of CfR2 = CH



26

10
IR ,absorption peaks 3 Acetate )''T . 90 - 91*
Frequency Band type Assignments
(en™1)
3070 weak CH stretching vibration of
V 2 - cH2
2960,2930,2920 sharp stretching vibration of OIL,
2840 CHj and (H stretching of
Acetoxy
1720 broa0 c=0 stretching vibration of
acetoxy
700 very sharp ¢=0 stretching vibration of
ketone
1638 broad (weak) (H stretching of =l
450 broad C-CHj bending vibration
(asymmetrical)
1370 sharp C-CHj bending vibration
(symmetrical)
1240 broad C-0 asymmetric stretching
of acetate = C-0-C
(so - called acetate band)
1040 broad C0 symmetric stretching
of acetate = C-0-C |
880 sharp CH out of plane bending of

C*'R2 =012
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11
IR. absorption peaks ] 2,4 . dimitrophynylhydrazone
mil !« 8-5
Frequency Band type Assignments
(cia"1)
3500 - 3360 broad (H stretching vibration of
intramolecular hydrogenbond
(single bridge) and polymeric
association
3310 sharp NH stretching vibration
3100 sharp (weak) (K stretching vibration of
C=CH and phenyl
2960,2920,2550 sharp stretching vibration of QI
and Ql
6 very sharp CN stretching vibration and
CH stretching of CH
1580 very sharp Al stretching vibration of
phenyl nucleus
508 sharp Asymmetric stretching vibration
of nitro
328 very sharp symmetric stretching vibration
of nitro
1070 weak C-0 stretching vibration of

secondary alcohol

880,325 two sharp bands QI out of - pleine bending
vibration of phenyl (1,2,4 Sub)

740 sharp NI bending vibration
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I[E. absorption peaks 9, 76 - 78"
Frequency Band Type Assignment ,
(N |
3500 - 3200 broad (H stretching of intramolecular

hydrogenbond (Single bridge)
and polymeric association

3078 sharp (weak) CH - stretching vibration of
C'R2 = (H
2975, 2960 sharp (strong)  stretching vibration of CH
and CH3
1630 broad (weak) (H stretching of .(H ]
160 broad C-CH" bending vibration
(asymmetrical )
1125 weak CH in plane bending of I
Gy =0y |
1380 sharp CCH bending vibration
(symmetrical ) |
1070 very sharp C-0 stetching vibration of
secondary alcohol
100, 1020 sharp C-0 stretching vibration of
31 -OH
880 sharp (H out of - plane bending of |

CRyB = Chy |



IR, absorption peaks

L
Frequency
Mu

2970, 2940

2860

1730

1640
1440

1363

1240

1045

890

29

13

3 Triacetate 31 . 1 63- 4
Band type Assignments
sharp (H stretching vibration of
CH:» CH and acetoxy
sharp c=o stretching vibration of
acetoxy
broad (weak) (H stretching of <H
broad C-CH7 bending vibration
(asymmetrical)
sharp C-CH, bending vibration
(symmetrical)
very sharp C-0 asymmetric stretching
of acetate =C0-C
(a0 called acetate band)
sharp C-0 Symmetric stretching
of acetate =C-0-C
sharp (H out-of-plan bending of

72 =012



IK. absorption peaks

Diacetate- ~ . I

Frequency Band type
(cm”1)
3500 - 3200 broad
3600 weak
2960,2925, sharp
2830
720 sharp (strong)
630 broad
1735 broad
1370 sharp
1240 very sharp
070 weak
1030 sharp
880 sharp

30

Assignments

(H stretching vibration of

intramolecular hydrogen bond
(single bridge and polymeric

association)
CH- stretxhing vibration of

CRIH2 = cHe

Stretching vibration of
CH2 and CHs

¢=0 stretxhing vibration of
acetoxy

CH stretching of =CH
C-CH- bending vibration
(asymmetrical)

C-CH, bending vibration
(symmetrical)

C-0 asymmetric stretching of

acetate =C-0-C
(so - called acetate- bana)

C-0 stretching vibration of
secondary alcohol

C-0 symmetric stretching of
acetate =C-0-C

CH out - of - plane bending
of CRYR = CH2

1AS -

I
J

1N
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Y15
TR. absorption peaks hydrogenation product
, s 201-2"
Frequency Band Type Assignments.
(em-1)
3600 - 3200 Broad. (H stretching vibration of
| intra and intermolecurlor
hydrogen bond (single bride)
and polymeric association
2950,2850 sharp stretching vibration of
CH and CH,
1460 Broad C-Cry bending vibration
(asymmetrical) and CH- scissor
1380 sharp C-CH" bending vibration
(symmetrical)
1070 sharp C-O s‘retching vibration

of secondary alcohol

1040,1020 two sharp hands C-0 -""etching vibration of
3-j? -OH



IR. spectrum

]

[ r‘!

$1n
b}

IR. speatrun

2

Acetate

;l-lﬂﬂiy v £
T LL

1

32
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I 3

117, spectrum ,

WAVELENGTH (MICRONS]
Gy i §

L
i

b ]
57w

IR, spectrum p>-Sitosterol

ROMAERRE



spectrum i
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IR. spectrum Acetate [

IR. spectrum

VREBCHNEDS

8

2. M-dinitrophenylhydrazone

35



IK. spectrum

Reduction Product

t - 17 |
i &
4]
1

00 2500




—la» TN, . L]

N

0K 0 WS 1
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IK. spectrum Diacetate

14

IR. spectrum Hydrogenation product
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