?yp
2.1 (Extraction)
3 ! extract Soxhlet apparatus ethyl
alcohol (b.P 78 - 80 ) 30 ?
50
Rotary evaporator crude product serai -
s-olidlu’l  ITU il 336 (¢ .2 | 7
| )
272 ( Separation)

crude product

ethyl alcohol Rotary
evaporator 336 2 2
2 solid
[ 2 solid
desicator anhydrous Cacl2
solid 13*+.40 (*+.*+6
) ' 1 2

Rotary evaporator*
190 (6.33 1 7
)



2.2.1 IfIT 1 ? 2
||
crude product fl " 2 12
0.50 fil
Lassaigne*cTest
crude product reagents15
2,4 - Dinitrouhenvibydrazing
Tollen™s reagent Ag - mirror
Vv
Fehling*solution positive test
0 20
Sodium metalludry benzene 1
hydroxyaldehyde hydroxyketone
crude product hydroxyaldehyde
hydroxyketone ketose aldose
crude product 20 2
25 reagents
!
nolys
1 acetic acid 0.5

phosphotungstic acid 2



1 Acetic acid 0,5

silicotungstic acid 2 [

1 ?+ N Fieric acid 2 ,

1 Mayer* reagent 3
1 : , ~
reagents crude product
2 alkaloidal bases
2,2.2 crude alkaloidal bases
crude product 2
', . 100 5
15-0 : : ether 200
ether Vv
ether 2 acidic solution
28
ether ether 1.5
Vv | I/ _ .
ethereal solution 5 [ sodium hydroxide
ethereal solution ., hydrous
Pctaeeitim carbonate 12k Potassium

carbonate ether



1 30 methyl alcohol
1C

solid 10 ? fI1 solid , ™ 7
reagents alkaloidal
bases positive test crude alkaloidal
bases 0. 006
2.2.3 ? solid ? crude product
? 2
solid crude product
2 ) ko benzene
benzene 300
. benzene [ 18 7 (2
| I )
| benzene | | column Chromatography
3.5 100 standard
neutral alumina (5C0 \q ) adsorbfnt pack
wet packing method elute column benzene ?
eluant fraction 1 Ay A

elute column chromatography 701



1

solid Column Chromatogramhy
Nunber 6f 11 Weight of
Eluant 1-tre fractions . p of compounds, *¢ Compounds
collected (grans)
Ber.uene 1 mm 2.30
|

9 .3 I A LAULVL ;6] 2.C0
4 - § 1.50
6 -7 0,106

m.p 199 - 202*
8 . Go

9-29
m.plR22 - 8*(d) 0.14
= =

m.p 210 - if* (d) 0.02
35 -39 Ser.i solid 0.53

40 - kk .
mp 240 - kk 0.01
45 - 52 0.45

ethyl

alcohol

Remark



2.3 ? 7, (Purification)

2.3.1 'l ?
1.425 amorphous
crystal benzene eluant
' iilLp. 199 - 20> benzene
benzene 20 column
chromatography 1.5 ? 25
1 standard neutral alumina adsorbent
elute column W benzene eluant fraction 500
solvent \
elute
column chromatography * benzene
petroleum ether (3 ) :
203 - 4 0.950
2.3.2 ? 7.9
1 elute

column chromatography ') benzene
solvent
222 - 6 ethyl alcohol
229 - 30 C.s3



fl. | 0.125 b9, elute
column chromatography benzene fraction
! [ solvent
210 - 14
i ethyl alcohol ‘
215 - 0 0.095
2.3.4 7 e
0.12 1 elute
column chromatography fraction
solvent "
24c - 44 benzene
244 - 5
0.0
2
Column Chromatography
Compounds () crude product
' 0. 185
m.p 203 - 4
: 0.139
m.p 229 - 30 (d)
: 0.020
m.p 215 - 6 (d)
0.010

mp 244 - 5



2,4.1

v 2:3 - 4
o4rganic solvent /
acetone
petroleum ether

Lassaigne» 12+ Test

C=6582% H=472% 0=2041 %
-0-CH™ = 29.06 %

experimental analysis = 294

Infra - red spectrum o 1 28 )
absorption peaks 3 ( 21)
2.4.2 functional group
functional group standard”™ method

Phenolic - OH groupvitin bromine

potassium permanganate 5 % sodium hydroxide
Carbonyl group : 0.1 I
fl ethyl alcohol 1 2j4 Dinitronhenyl —

hydrazine 2 -3



?)
Fehling

Fehling» solution

. TTT —
'solution 1

Cuprous oxide

?)

Tollen» reagent

Tollen's reagent 2

]
Schiff*

ochiff's reagent

reagent - 5

Flavonel7

ethyl alcohol

?

1113

29

10

S 10

3 ~ hydroxyflavanone

11»

0.1

*

v

0.1

silver mirror

0.1

0.1

0.1

sodium acetate 2

acetic anhydride 2 -3

0.

1



2.4.3 | ? Y
2.4, »1 .cetylation .5
» Vi 50 [ anhydrous pyridine
5 50 acetic anhydride
3 24 50
acetylated product
pyridine 5
' ethyl alcohol N
Mk - 5 80
C=635025 H=452 8 0=3108 %
Infra - red spectrum acetate
absorption peaks Ay (" 22)
Acetate color reaction
reagents 51

sodium hydroxide

2,4.3.2 Méthylation

150

dimethyl sulfate
anhydrous potassium carbonate

5

Ferric chloride

.16

dry acetone 25
, .5

reflux



1C : dry acetone

25 |

organic
. Vv Yy | ! v
material | "2-3 1
I solvent solid ' 130
ethyl alcohol 5
' 8 -2
105
13 ' ! ' yim
C = 6294 %H =503 % 0 = 3303 %
0ClI 36.07 % 0 ;1Cu7
Infra - red spectrum Methylated product
absorption peaks - e "3 )
Methylated product : ? color
reaction reagents 5

sodium hydroxide Ferric chloride
2.4.3.3 2,4 - Dinitrophenylhydrozone A

100 ethyl alcohol 15
2,4 - Dinitrophenylhydrazine reagent

24 2,4 - Dinitrophcnylhydrnzone
ethyl alcohol dedicator
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anhydrous Cacl2 | ) 110
' ] ethyl alcohol amorphous
crystal 03 fit . CV 248 - 50
2,4 - Dinitrophenylhydrazone
5 -sodium hydroxide 1l Ferric chloride
reagents

2. 4.3» Degradation

Hydrolysis . 30 %sodium hydroxide
. 250 ] ethyl alcohol 20
", 250 fi,
s0 [0 sodium hydroxide so il reflux
4 |
6 N . ether 50
' 4 f ether eltract anhydrous
sodium sulfate ethereal oolution 25

sodium bicarbonate B

ether f 50 3 anhydrous
sodium sulfate ether
ren.-onts
Ferric chloride 2, 4 - Dinitrophcnyl-
hydrazine ,
agueous solution sodium

6 K . ether



17

25 4 9 ether extract ether
f J A '
? I': Jrearents ' Ferric
chloride carbon dioxide 5 % Sodium

bicarbonate

2*A 355 Oxidation7* 5

%
O xidation : hydrogen peroxide
, 100 2C Z sodium hydroxide
4 ‘ 50 ethyl alcohol
10 hydrosen yeroside
| 100 volume 5
0 24, : 6 N
ether 25 4 ether extract
anhydrous sodium sulfate ether
id e ntify
2,5 ?
2,5, 1
229 - 30 g(\j) ' benzene
ethyl alcohol [ acetone, chloroforoUft ether

Lassaisne's Testl®



c = 6,5 % H =398 %t 0 = 3"87 %

-0 - CH 2h9\0 %

experimental analysis = 319
Infra - red spectrum * 3 29 )

absorplion peaks 6 ( 24 )
2,3.2 functional group

reagentss

functional group N 2.4.2

Liebernann - Burchard Reaction”™1n

Ferric r-hloride solution

1
Tollen's reagent Silver mirror
Aehlin.-T» Solution Cu 0
Schiffl reagent
2,4 Dinitrophenvihydrazine
5 & rodium hydroxide . ?

Potassium permanganate
. : phenolic OH. carbon;1

group reducing property
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2.9.3
2,5.3.1 Acetylation .
. 150 acetylated
2.4.3.1 acetylated product ' 109
ethyl alcohol «
190 - 1 79

C«6dlor, H- 547 $>9 0 » 3005%

Infra 1 red spectrin ecetate - 4 29 )
obcorption peaks 7 ( 25
acetate : reagents

5 Y%sodium hydrorcidf
Ferric chloride
2.3»3»2 Méthylation e .16
130 methylated b
2.4% 32 «ethylated product 13s ;
ethyl alcohol
178 - 9 105

62.00 % H = 473 % 0 = 3327 %

34.59 %

(@)
1

-0-CH
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|I-0Ormn —red Spectrum Methylated product
( L) absorption peaks fl fI' 1 ( 26)

'‘Methylated product
reapenrms 5 /' sodium hydroxide

'y - Ferric chloride

L*3»3»3  t4-Dinitrophenylhydrazone”

X . 100 2,4 - Dinitrophenyl -
hyc—rrtre 2.4.5.3 amorphous
crystal- I 1C4 ethyl
alee __illethyl acetate c6 ) > amorphous crystal

¥ 1a 250 - 1 86

53.16 % H = 462 % 0 = 21.45 |

= 1077 %
Infra - red spectrum 2,4 - Dinitrophenylhydroaone
( r 30) absorption peaks Vo9 27)
Infra - red spectra ‘Nujol
KBr — pellets Absorption peaks '
=" - Standard characteristics absorption

pca__ Literatures1i»12*13
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m ?3
IB. absorption peaks . P 2Qy-b
f - -1
Group ¥ Band, cm

- OH stretching vibration 3700
stretching vibration of O(t jb unsaturated

ketone -CH = CH - CO - 1650
stretching vibration -HC = CH- adjacent

to =¢c =o 1405
-HC = CH - stretching vibration of

phenyl 1590,1500,1~0

-CH in plane bending vibration of phenyl 1060, 1010
=CH asymmetric stretching vibration 3050
-CHN symmetric stretching vibration of
-0CH3 298512900,295C,2350
-CH2 symmetric stretching vibration 2820

3
=C-0-C symmetric vibration of aromatic

-0CH5 1030, 105
phenolic -OH stretching vibration 1210
stretching vibration of secondary -OH 1100

=C-0-C- antisymmetric stretching
vibration 1160,1260
out of plane bhending band of
substituted phenyl $75,8%,825,300,79C;

770



|?. absorption peaks Acetate

G.refup

presence of -OH stretching vibration
(intramolecular H-bonding)1200,3700
stretching vibration of” p unsaturated
ketone —HC=CH-CO0
-IC=CH- stretching vibration adjacent to
-C-0- stretching vibration of acetate
G-0 stretching vibration of ester
symmetric bending acetoxy methyl group
-HC=CH- stretching vibration of phenyl
-CH in plane bending vibration of phenyl
=CH asymmetric stretching vibration

-CHM symmetric stretching vibration

=C_0-C symmetric vibration of aromatic
-OCHA

stretching vibration of secondary-OH

=C-0-C- antisymmetric stretching vibration

=0-0 asymmetric stretching vibration

out of plane bending band of substituted

phenyl

22

v 4P, 197-5

Band, cm ~

1635

o)

1
1230
1760
1360.
1610,1500,1~ 0
1070,1010

aD

2930,2955,2900
2350,2322

1035,10
1095
1150,1250

1250

72,32,810,390792 J

760



. absorption peru-5 ..ethylated product

Group

presence of -OH stretching vibration 3700
stretching vibration of,0
-HC=CH -CO-

-HC=CH- stretching vibration adjacent to -C=C

-HC=CH- stretching vibration of phenyl
-CH in plane bending vibration of phenyl
=CH asymmetric stretching vibration

-CH,symmetric stretching vibration of -OCH

3 3

rnC-0-C symmetric vibration of aromatic -OCH.,

stretching vibration of secondary -OH

=C-0-C- antisymmetric stretching vibration

=C-0 asymmetric stretching vibration of
=L

out of plane bending band of substituted

phenyl

23

»nip 1 1-2

unsaturated ketone

Dand, cm ~

| 6*0
= e
1610,1500, 1750

1055, 1015

3000

2995,2960,292C,

2 55,2920
1032,1055,

1096

1159,1252

12ir3

871,850,828,601

790,760



=

24

< 6

lu. absorption peaks .n.p, 229 - 30* (d)

1

Group Band, cm

-OH stretching vibration 3340
stretching vibration of phenolic -OH 1195,1260
-GO stretching vibration of phenol 1090
-C=0 stretching vibration 1725
=CH asymmetric stretching vibration 3020

-0IL. symmetric stretching vibration of -00K. 2980,2949,2920,2C4c,
2810

=C-0-C symmetric stretching vibration 1030,1020

-C-0-C- antisymmetric stretching vibration 1150

=C-0-C antisymmetric stretching vibration 1240

-CH in plane bending vibration of phenyl 1062,1010

-C=C- stretching vibration 1650, 1590,1570,1490

-CH bending vibration 1390,1290

ct)t of plane bending of substituted phenyl 860,825.810,792,
780,760
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1:;;. absorption peaks Acetate . mp. 90- *

Group Band 1 cm

presence of -OH stretching vibration 300”3490

-C-0 stretching vibration of acetate 250
-C=0 stretching vibration of ester 1753
synmetric bending acetoxy methyl group 1550
-C-0-C stretching of acetoxy group Qo. e
-C=0 stretching vibration of ketor.e is
overlaid by -C=0 of ester 1753
=CH asymmetric stretching vibration 3095
-OH, p-mmetric stretching vibration cf -0CH-, 2955,2920,2850,
2040
-CH stretching vibration of aromatic -0CH, 2850
=C-0-C symmetric stretching vibration 1032,1020
=C-0-C antisymmetric stretching vibration 1250
-C-0-C antisymmetric stretching vibration 149
-CH bending vibration 1400,1310,1070,1010
-C=C- stretching vibration 1630,1610,1550,1500
out of plane bending of substituted phenyl 872,840,0ie,8X,

7951762
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12.  --orration peaks 1 -etcplated product 2 ', "4;p 7 -9

Group Band, o
presence of -OH stretching vibration 3720
-C=0 stretching vibration 125
+=CH asynmetric stretching vibration 30G0
-CH3 symmetric stretching vibration of -OCK3 2960,291¢,285512820
-C-0-C- antisymmetric stretching vibration IiC
=C-0-C symmetric stretching vibration 5
=C-0-C rtisyr,metric stretching vibration 128
|1 -CH in plane bending vibration of phenyl 058,1015
;  -J=C—stretching vibration 6**0, 07, 569, 50
-CH bending vibration 402, 300

] out of plane bending of substituted phenyl 701301800,79017 8,
] 760
|
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9

|R» absorrtio peal:s 2t ANinitrophrr"lt-'dr73one:0 70, , 290-1°

Group Band, cm

Disappearance of -C=0 stretching vibration |

1725 cm'l

-NH stretching vibration 32°0,1580 |
-OH stretching vibration ykko |
-C-NOM asymmetric stretching vibration 1555, 1375

-C-N stretching vibration 870

-Clio bending vibration 60

=CH asymmetric stretching vibration 3080

-CH” stretching vibration of -OCHT 3000,2920,2880,2820
=C-0-C symmetric stretching vibration |0if0, 1020

=C-0-C antisymmetric stretching vibration 1260

-C-0-C- antisymmetric stretching vibration 1155

-CH in plane bending vibration of phenyl 1070,1010

-C=C- stretching vibration 1675

out of plane bending vibration of substituted 830,820,790,780,”0
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Inira = rcd Spectrum 99 methyl derivative?33417 9.
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Infra - rod spectrum
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