
Detection of Pharmaceutical Products using Fluorescamine 
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The drugs which contains amino functional groups.such 
I I 

as -NH ,-NH and-N-can be differentiat.ed by using fluorescamine 
2 

solution as spraying reagent on silica gel GF-254 thin layer 

chromatographic plate. Only primary amine drugs, aliphatic 

or aromatic amine, give a fluorescence, while secondary and 

" tertiary even though quarternary amine drugs give a quenching 

and nothing with fluorescamine spraying reagent respectively. 

With these categories, the drugs can be clevide into three groups. 

First, the drug fluorescence with fluorescamine, second, the 

drugs which give quenching with fluorescamine and third, the 

drug which have no quenching or non-fluorescence with fluores­

carnine. Including, such as Rf value of three solvent systems 

and iodine vapour, about 60 pharmaceutical products can be 

detected or identified. 

http:differentiat.ed
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~ 
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Fluoresca~ine ~~~~I~~~~~I 4-phenylspiro [furan-2-(3H), 

t ~ ~ a. , 
l'phthalanJ-3,3'-dione ~~U~~w~~~D~D~U ~®~~D~~~~~ 154-155 D~~I-
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~'1 J< ~16 Fluorescamine WOVI 

( 1- 2) 

Fluorescamine ~1~1~~~~~11~b~\9I fluorescence l\91~~I~~~~~~I~U~~n 

func~ional primary amine ~~1~ fluorescence compound ~~~1~16~1~ 

1UnI6~b~61~~~I~~~lm~~~~161~ b~U ~1~~~lm~~~ amino acid (3-4), 

Pep~ides, Pro~eins (5-6) 

f)161off F I uores cam i ne 1~f)6t:~I~~b~~n 1~~l!h~f)11~~~'I~ b ~mh~ 

~ln16~~~1u~l~b~~ ~~b~~ ~~~~I~b~.~~m~ ~~U~U~If)16'~~n~1 Chirali~y 

3-methoxy-4-hydroxyphenylalanine (8) ~b~~1il~ spec~rofluorome~ry 

1Un16~1~~~lm~~~~16~1n aroma~ic ~~~ alipha~ic ~~ amino group 1\91~ 
IJ "l" 010 nlOOO IV 

o~ amino group U~lu~f)6~lntl Fluorescamine ( 9 ) 

~~~ procainamide, sulfadiazine ~~~~1~16~~1 primary alipha~ic 

amine 1\91~1~ Fluorescamine (10) 
.-

phrine ~~~ O-me~hyl me~aboli~es produc~s ~~~~16~ (11) f)16 

o 6 0 0 "" 
~b~61H~~1 Phenelzine (12) nI6~b~61t:~ Cephalexin ~~t:bf)~~ lysine 
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~Dn~~I~~~ fluorescamine (I) nU~ld~1n primary amines 

~~~ Secondary amines ~~1~ fluorescen~ pyrrolinones (II) ~~~ 

nonfluorescent aminoenones (III) ~1~~I~U (4) 

II 

I 

III 

fluorescamine ~d1~~~U 

~~~ amlno group R1~~uU~UL~~~1~~I~~~n~ fluorescent pyrrolinones 

~~~~~dl~~~n~~I~~~~Ln~~Du nucleophilic addi~ion ~nl~~~~~nI1~ 
nld~~~~~1~d~~~1~1~b~n~~~~~ld~I~~~~~~~~~nUnldLn~ fluorescen~ 

q 

pyrrolinones ~~~I~~~UI~11nb~ui~~~1unld~d1~~n~~~m~~~1~ 
" 
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in~~~ ~~~~~1~~~~, ~~~1~~~1u~1~~~u~~~~nu~~~~ ~~~n~~~i~~~~~1~1ui~~1 
" ", 

~~~1~~~~~1~~~ U~~~i~~1~~nn1dn1~U~ functiona) group ~1~flu primary 

(1°),-NH , • 
° I EB (4 ) -N-, I ' 

I 

1Jl1"1~Vi 1 

o J ° I secondary (2 ),-NH-, tertiary (3 ),-N-, U~~ quarternary 
I W 

amino functional groups i~~1Vi~1n1d~~~~~~~~~~1~i~~n~d~~U 

d1~~~~1~1~~1n1d~~~~~ 

amino 

functional 

groups 

1 p-Aminobenzoic 1° Ethanol 

acid ( 1 : 8 ) 

~N-@-COOH 

2 Amitriptyline HC} Chloroform 

©eM. 
CH.[Cf;ll ~(CH), . He J 

22 3 2 

( 1 : 8 ) 

3 Ampicillin 1° H
2

0 

( 1 : 170) ~ ~ ~~C~ 
O>-7-CO'NH+-( CH 

NH ~N- -CO~ 
2 0 H 
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I 

'" 'VI 

Benzocaine 

HN-lQ\-COO.C H 
2~- 25 

Bromhexine HCl 

CH
3 CH-~-O 

B''©l2 o NH .Hel 
Br 2 

Brompheniramine 

Caffeine 

N 

~ CH 

. CH,-(C~} N / 3 

~ 2 "-CH
3 

o CH 

HC :.:c3 
3 "N 

oJl
N 

I ~ 
I 

CH 
3 

11 

amino 

functional 

groups 

1
0 Ethanol 

( 1 : 8 ) 

Chloroform 

( 1 : 2 ) 

1 0

, 3
D Ethanol 

( 1 : 1(0) 

Chloroform 

(1:300) 

3
D 

HAlO ( 1 : 5 ) 

Ethanol 

(1:15) 

Chloroform 

(1 : 1 5 ) 

Ethanol 

( 1 : 130) 

Chloroform 

( 1 : 7) 
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amino 

functional 

• groups 

8 Chloramphenicol Ethano 1 

palmitate 
OH CH

2
0CO (CH) CH 

-@- I I 214 3 
ON 0 CH. CH. NH.CO.CHCI 
2 . 2 

(1:25) 

9 Chlordiazepoxide 2°, 3° Ethano 1 

jNH. CH (1:50) 

CIi§\N=) 3 
CH ~ 
65 0 

10 Chlorpheniramine 3° Ethanol 

Maleate 

(QA 
( 1 : 10) 

/C~ HC- COOH 
CH- [C~] N • II 

~-<QY 2 "'CH HC -COOH 
3 

1 1 Chlorpromazine 3° Ethano 1 

CH • [C~ N· (CH) (1:1.4) 
12 3 2 

©(JQJCI Ch 1 oroform 

( 1: 1) 

S 
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13 

14 

15 

I 
DO 

'VI 

Chlorpropamide 

Cimetidine 

H 

N.CN HC::O, 
II 3 I I 

CH
3

·NH.C.NH.(CHJ.S.0i
2
- N 

2 

Cinnarizine 
~H . CH. C H 

5/ 65 

C) 
N 
I CH C~. CH: a-L 6 5 

Clidinium CH 

Bromide Iffi 
[]LL9J IC . 0 Br-

C OCO?-@ 

OH 

13 

amino 

functional 

g"roups 

Ethanol 

(1:12) 

Chloroform 

( 1 : 9 ) 

2°, 3° H
2

O (1:88) 

SO d i 1 ute HC 1 

4° H
2

O, 

ethanol 
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17 

18 

19 

Cloxaci 11 in 

C1 0 CH A (-'(-~ H H CH3 

~ co. NH--t-rS~CH3 
}-N-+-'COOH 

Cyproheptadine 

Dapsone 

Dextromethorphan 

CH.O 
:3 

o H 

amino 

functional 

S"roups 

1 ., 

14 

H 0 (1:2.5 
AI 

Ethanol 

(1:30) 

Chloroform 

( 1 : 50) 

H
2

0 (1:275) 

Ethanol 

(1:35) 

Chloroform 

(1:16) 

Ethanol 

(1:36) 

Ethanol 

(1: 10) 
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21 

22 

23 

, 
a 

'VI 

Diazepam 

Dimenhydrinate 

(Diphenhydramine 

theocate) 

Diphenhydramine 

Dipyrone 

HO 
2. 

amino 

functional 

groups 

15 

Ethanol 

( 1 : 25) 

Chloroform 

( 1 : 2 ) 

Ethanol 

( 1: 2 ) 

Chloroform 

( 1 : 2 ) 

Ethanol 

( 1 : 2 ) 

Chloroform 

( 1 : 2 ) 

Ethanol 

(1:30) 
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amino 
I 

~ f'unct.ional 
• 

groups 

24 Ephredrine 

Hel OH 

fc5\- CH. ~H.NH. CH .Hel 
~ CH 3 

:3 
( 1 : 14) 

Et.hanol 

25 Folic acid N N NH 1 ° , 2°, 3° di lut.e 

NH-CH -co~l 2 alkali 01" 

~ 2 N H carbonat.e 

o yOOH 
C-NH-CH 
II I o ctt CIi[COOH 

26 Furazolidone 3° H
2

O, 

o 0 Et.hanol 

L'r-N:CH 0 NO a 2 

27 Gliclazide Et.hanol 

• 

• 



• 28 

29 

30 

31 

• 

, 
'" 'Vl 

amino 

funct.ional 

groups 

Hexamine 

Hydrochloro-

t.hiazide 

Hydroxyzine 

. Hel 

Isoniazid 

~ 
CO.NH.N~ 

17 

(1:1.5) 

Et.hanol 

( 1 : 8 ) 

Chloroform 

(1:12) 

Et.hanol 

(1:200) 

Acet.one 

( 1: 20) 

H
2

0 (1:1) 

Et.hanol 

(1:4.5) 

H 0 (1:8) 
2 

Et.hanol 

(1:45) 

Chloroform 

( 1 : 1000) 



• 

32 Mefenamic 

acid 

33 Met.formin 

34 Methocarbamol 

35 MetJoc 1 opram ide 

• 

HC NH NH 
3"-. n II 

HC""" 

N-C-NH-C- N~ 

3 

Off 
I 

O-CH-CH-CH-O-CO-NH 
~2 2 2 IQJ O-CH3 

18 

amino 

funct.ional 

groups 

Et.hanol 

(1:185) 

Chloroform 

( 1 : 150) 

HO (1:2) 
~ 

Et.hano 1, 

( 1 : 100) 

1 '" 

(1:40) 

(1:0.7) 

Ethanol 

( 1 : 3 ) 

Chloroform 

( 1 : .55 ) 
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, 
~1~1J nfll!11 ~m41~d~~{1~ amino fl1d~~~1l!J 

" 0: 
'Yl functional 

g'roups 

• 
36 Metoprolol OH 2° H

2
O, 

Ethano 1, 

Chloroform 

C~-C~-O-C~ 

37 Metronidazole 3° 
H ° ( 1 : 100 

2 

c~ C~OH Ethanol 

I ( 1: 200) 

Nt:1C~ 

.. 
38 Nicotinamide 1

0

,3
0 H

2
O ( 1: 1) 

N Ethanol 

©-C-NH (1:1.5) 

n 2 
0 

39 Nitrofurantoin -Acetone 

(1:200) 

Dimethyl-

• formamide 

(1:16) 
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40 

41 

42 

43 

, 
~ 

'Vl 

Oxyphencyclimine 

CH OH 
I I 

(;1C~O-C06C6~ 

Paracet.amol OH 

~ 
NH-CO-CH 

3 

Phenazopyridine 

H~ N N~ 

ygcN:N@ 

Phenyl-

propanolamine OH NH2 

@-I I o CH-CH-CH
3 

20 

amino 

funct.ional 

groups 

3° H
2

O (t": 10~ 

Et.hanol 

(1:75) 

Ch 1 oroforlT. 

( 1 : 500 ) 

2° H
2

O ( 1: 70) 

Ethanol 

(1:10) 

1° H 0 ( 1: 300 
2 

Et.hanol 

1 : 60) 

1° H 0 
2 

(1:2.5) 

Ethanol 

( 1 : g) 
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44 

45 

46 

47 

I 
CY 

'Yl 

Piroxicam 

Probenecid 

Propranolol 

I HfJ'ft~fl fJill~ tnnu"'u lHflurrn1' -, 

~ f11tf ~ fJ n.t :11111 n (l1itfJ 
21 

amino 

funct.ional 

groups 

o 0 
~s-f' /C~ 

rRr~'~/ 
~CO.NH-@ 

OH 

Et.hano 1 

CH CH CH 
~ /22:3 

HOOC--&SO-N, 
2 C~ C~ CH 

:3 

(1:25) 

Acet.one 

(1;12) 

2° Et.hanol 

OH CH (1:20) 
1 / :3 

~ 0- C'k-CH-C'k- NH-CH, 

o CH:3 

Pseudoephedrine 2° Et.hanol 

( 1 : 4 ) 
OH 

@-~H-yH-NH-CH3 Chloroform 

(1:60) 
CH 

3 
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0 ., 
~[)~1 ~@l'61(Ol'6\1~fl\1 ~1~1J amino fll'6~~~n~ 

~ , 
00 

"Il functional 

• groups 

48 Pyridoxine H CI 3°, 4° H 0 ( 1 : 5 ) 

NCB CH
3 

:<I 

Hel Ethanol 

HOCH~OH (1:115) 

2 CHOH 
2 

49 Quinine 3° H
2

O 
H 

Sulphate fJO"O"' (1:810) 
H : "H 

H0'c. : SO= Ethanol 0","'00' ·3H.O 

4 (1:95) 

~ 

• CH.OH 

50 Riboflavin I 2°, 3° d i 1 ut e 
HO-C-H 

I 
HO-C-H B 1 ka 1 i 

I 
HO-C-H 

I 
CH. 
I 

O"')O(:(:C 
CH, N 

° 
51 Salicylamide 1° Ethanol 

• CO.NH 

• ©rbH 



• 

52 

53 

• 54 

55 

• 

• 

Sulf'acetamide 

Sodium 
Na 

~N -@-s~-~ - CO-CH3 

Sulf'adoxine 

Sulf'aguanidine 

NH 

HN-IQ\- 50- NH -·8 -NH 
2 ~- 2 2 

Sulf'amethoxazole 

23 

amino 

f'unctional 

groups 

H ·O 
2 

(1:1.5) 

Ethanol 

(1:1000) 

Ethanol 

(1:250) 

Ethanol 
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o .... 

&l1~'lJ amino 

functional 

• groups 

56 Thjamine HGI Ethanol 

( 1 : 100) 

CI- . He, 

57 Trimethoprim 1 0 , 3'" H 0 :a 

(1:2500) 

Ethanol 

(1:300) 

HCO 
Chloroform 

:3 (1:55) 
OCH:3 

58 Tocajnide 1 '" , 2° H 0 only 
2 

CHf$lCH 
:3 :3 

CH-CH-CO-NH 
:3 I 

NH2 

59 Triprolidine 

~ 
3° H:a O ( 1 : 2 ) 

• Ethanol 
H 

C.:::.C/ (1:1.5) 

H::.,c~ "CH2-{] 



o ... 

~1@1'JJ 
, 

a 

'Vl .. 

• 
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~P)fJl ~~dl\01d"~~I" amino flld~~~lfJ 
'Il 

functional 

g-roups 

Saccharin 2° 

Sodium O~ ~O 
~S 

@ O=Xo No 

2. 

2. 1 

Methanol (anal~tical g-rade) (Merck) 

Chloroform (analytical g-rade) (Merck) 

Ammonium hydroxide (37%) (BDH) 

Ethyl acetate (Merck) 

Ethanol absolute (Merck) 

Sodium hydroxide 

Iodine crystal 

Fluorescamine (4-Pheneyspino [furan-2(3H) 

l'-phthalan)-3, 3'-dione 1, Fluram CRJ (Roche) 

Silica g-el 60 GF 254 

2.2 ~~@1 
q 

Glass plates ~Ul@1 20 x 20 ~~. 

Chromatog-raphic tank 

Chromatog-raphic spreader 

(Merck) 

H 2° 
(1:1.5) 

Ethanol 

( 1 : 50) 

Long- and Short waveleng-th UV detector (350 & 254 nm.) 

Spraying- bottle 



26 

3 . ~fi"If)14f1jl~U)" 

3.1 flldt~~i!J3-J plat,es 
IJ 

~~3-J Silica gel GF 254 ~~3-JI~ 30 f)i3-J~1~U, 60 ~~~~~6 

t~~11~t~l~u tt~1t~~~UU plat,e ~UI~ 20 x 20 ~3-J. ~'fl1~~~113-J~U, 250 13-J 

1~dt~~d ~~1~"~~ "~1UI1~~u~~rn~n~ 110 ~~~It~~t~~~ 
q 'Il 

3.2 flldt~~~3-J Solvent, syst,em 

~ld~1~IW~~I~~I~ ~ ~13-J~~dl~1U1~t~I~U 

150 ~~~~~d 1~1u Chromat,ographic 

t~Ut1~1 30-60 UI~ solvent, syst,em 

Solvent, syst,em 

Solvent, syst,em II 

Solvent, syst,em III 

, 
3.3. 1 ~1f)~1~lt~~1 

t,anks 

~1~fj 3 

= 

= 

= 

~~1~~3-J~1~1~1~~~~~1~1~~~1i!J 
a. 

d~UU ~£J 

MeOH . NH ( 100 : 1. 5) . 
3 

CHCl . MeOH (90 . 10) 
3 

. . 
Et,hylacet,at,e 

t~£Jfl~1~'~~~I~~t~3-J'~~3-J (1~~~~'fl~ldl~~ 1) Ul 
• 'Il 

• 

.. 

~1~~~I~~ld~1~1Uf)'d~~~~~ 1~~1~~~11~t~3-J~U~d~3-Jl~0. 1-1.0% Jl~Ufl/~~3-Jl~d 
3.3.2 ~In dosage form 

3.3.2. 1 

, 
~l~'~d~~lm 2-10 ~~~fl~3-J tt~1~~~I~~1~~1~1~~~I~~t~~I~~3-J fld~~ 

IJ 

1~~11~~~11~t~~~U 0.1 - 1.0% Ul~Uf)/~~3-Jl~d 

3.3.2.2 ~lfl"~~~~ 
'II 

"~~~~~I'U"~~~~1~fj~~3-Jlm~1~1 2-10 
'II , 

~~~f)i3-J "~1~H~I~~1~~1~,~~~I~~t~3-J,~~~ fld£J~ 

0.1 - 1.0% JI~Uf)/~~3-JI~d 

4. f)ld~~~~~ spraying reagents 

4. 1 f)ldt~~~~ 0.02% fluorescamine solution 

~~ fluorescamine ~d~~lm 20 ~~~f)i~ ~~~1~~1~ 

acet,one ~~U~~~I~d~dU 100 ~~~~~d 
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4.2 ~ld~~~~~ Iodine Tank 

1~N~~ Iodine ~IU1U~ti~~~1u chromatographic tank 

OJ .!' '1 "1 ~ .... 
~~1~~b~ 8~8~ Iodine 8~~1 

5. 1 ~ld spot 

I ~ 
spot sample ~1~~8U~I~~8~~DU plate ~UUd~~~ 2 ~~ 

~~~~ spot ~1~fiu 2 ~~. ~~~I~d~8~ sample ~1~ spot ·~d~~lm 1-10 1~1~d 

~~d~~~~b~U~I~U~~~1~1~b~U 4 ~~. ~1 spot 1~U~~~1~~~i8U 
'11 

5.2 ~ld developing ~8~ plates 
I 

1~ plate ~~I~ld spot sample b~~uiD~~~1~~1u 
I J' I 

chromatographic tank ~b~~~~11 ~~1~ solvent b~~8U~1~IU plate 1~~u 

1~d~~~~I~ 15 ~~ . ~~Ul plate 88~~1~ chromatographic tank 

I 

b~8Ul plate 8~~~1~ chromatographic tank 

1~ plate ~~~1U81~1~ ~~ul1~~d1~~~U~I~fu~DU~I~ ~ ~~d 
5.3. 1 Visual detection 1~~~11~1~ldn~~U spot 

" 

~ t I., "" 
5.3.2 UV detection bUU~U~8U~8~IL~~~~ldbdD~U~~ 

" 
~1~1~ UV light in short wavelength (254 nm) ~~~ long wavelength 

(350 nm) 

5.3.3 Detection with 0.02% Tluorescamine 1~~ 

~ld spray plate ~1~ 0.02% Tluorescamine solution bb~1~~ldb~~~~b~U 
'\J 

t I 

~1~~1~~IL~~1 U~1Ul1~~~ldb~8~~~~~1~1~ UV light ~~~ short ~~~ long 
'11 

wave length 

5.3.4 Iodine Location l~~~ldUI plate 1~~~1u 
I V 

I od i ne Tank bb~1~~ld b ~~*I~ b ~~D~ b i~~U~'3Ul~l~ b i~f)U spot 
'11 

5.3.5 ~ld1~~1 RT valve U~~~lu1ml~~1~~~d~81~d 
'\J 

RT = Distance the substance travels Trom the origin 

Distance the solvent Tront travels Trom the origin 



• 

.. 

• 

~1~~ 60 ~~~~~~~L~U~1~1L~~1 ~ 

~~~n~1~1~~~1~~~~~A~1u~1~1~~~1~~b~~1~~~ 
'U 

~11~b~~iu~~~~1rn 0.1-1.0% w/v ~11~ spot ~u TLC plate ~U1~ 20 x 20 

L~U~b~~~ ~1U1U 3 ~~U ~~~~~1~~~~~~1~~1~~~~~1rn 2 b~U~b~~~ ~~~~1 

1~ develope 1u solvent 
II 

system 3 system Ji~u\5i~ 

Solvent system 

Solvent system II ~"d~f)~~Jh~ CHC I : MeOH (90: 10) 
:3 

Solvent system 111 ~~~f)8~~1~ Ethylacetate 

~~~~ plate ~U develope ~U solvent front ~~~~~~1rn 15 b~U~b~~~ ~1 
'II 

" P I ate 1~~1'l'\.-1bbVi~ bL~rJ~d1'O,l&JmJg.,J·tNf)Yd'lll~~8~~~U~8 

1. ~~'~~IL~~I ~1~'~'~~b~u1~~~'lVib~~8~~~'~ (+) 
'II 

1~~1~li~~8~b~U~1~~1b~~I~~'l~b~~~~~~I~ (-) ~~'l~~I~1 VF 
.:. v , 

&J1~1~~L~U~1~~IL~~1 I ~ 'tI Q.I ~ 1"" 
~~b~~ spray ~1~ Fluorescamine f)~~b~U ~~1~ 

(l>nb~1ih 

, 
2. md'~~fl~~'~ uv ~I plate ~~IU~If)f)16~61~~~~~If)i8 

I I 'V t:1. 
~1~~1~'l~~~~ UV ~~11~~11~~U 254 ~~u 350 nm. ~1~~1~~ ~1~8~b~U 

'II 

fil~'l~~&J~ UV ~~11~~11~~u1~1~b~~~~~~I~ (+) ~11~~1~16~~~~b~U~I~ 
"'v ~"I'V t4 
.~~&J~ UV f).~b~~~~~~I~ (-) 

3. Fluorescamine spraying ~I plate ~1~~1f)f)16~61~~~~ 

'lu~~ 1 ~~~ 2 ~I spray ~,~ 0.02% Fluorescamine in acetone ~~U~I 

1 'I a C ~ I a 01 1 ' " Co ~~fi1~b~~~~ UV 8f)~6~~U~11~nI6 fluorescence ~6~ ~~I~If)bf)~ fluores-
'II 

cence ~~1~; bright yellow green ~~'l~b~~~~~~I~ (**) ~~~~ ~1~1f) 
v 

UBf)~If)U~~~f)16b~~ quenching 
'II 



• 

• 

• 

, 

• 

29 

4. Iodine vapour (1
2

) Ul plate ~1~~lnnl~~~1~~fl~1u~fl 

1,2,3 1u1~1u Iodine Tank U~~~I~ 5-10 Ul~ ~ spot ~~n~~n~ Iodine 
~ 

~~fl1~ ~1~n~1~~~~fl~~~I~ (+) ~11~~n~1~~~~fl~~~I~ (-) 

, u 

5. RF measurements ~~~1 Rf ~fl~~~~~ spots ~~n~~u ~~ 

nl~~~~fl~~~~~1u~I~I~~ 2 
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Solvent UV detect 0.02Y. Fluorescamine Iodine 
• No. System Visual location R 

F 
value 

254 350 254 350 
• 

1 I - + - - ** - 0.83 

II VF + - - ** + 0.20 

II I VF + - - ** + 0.20 

2 I - + - - - + 0.71 

II - + - - - + 0.62 

I I I - + - - - + 0.00 

3 • I - + + - ** + 0.00 

II - + + - ** + 0.00 

I II - + + - ** + 0.00 

4 I - + - - ** + 0.83 

II - + - - ** + 0.88 

III - + - - ** + 0.82 

5 I - - - - Q + 0.85 

II - - - - Q + 0.85 

• III - - - - Q + 0.80 

6 I - + - - - + 0.51 

I J - + - - - + 0.21 

III - + - - - + 0.18 
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• No. 

• 

7 


8 


9 


10 


11 


• 

12 


Solvent 

System 

I 


I J 


III 


I 


I I 


I I I 


I 


I I 


I II 


I 


I I 


I I I 


I 


I I 


III 


I 


I I 


III 


Visual 

-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

UV detect 

254 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

. + 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

350 


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0.02:r. Fluorescamine 

254 


-
-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

350 


-

-

-

-

-

-

Q 

Q 

Q 

-

-

-

-

-

-

-

-

Q 

Iodine 

location R value 
F' 

- 0.72 

- 0.87 

- 0.54 

- 0.80 

- 0.88 

- 0.12 

- 0.76 

- 0.31 

- 0.11 

- 0.50 

- 0.18 

- 0.00 

- 0.61 

- 0.11 

- 0.03 

+ 0.73 

0.63+ 

+ 0.08 
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• No. 

13 

14 

• 15 

16 

.. 

17 

18 

, 
mjl~Y1 2 

Solvent UV detect 0.02X Fluorescamine Iodine 

System Vi.sual location R value 
E' 

254 350 254 350 

- Q- - -I 0.82+ 

- - - Q-I I + 0.20 

- - Q- -I I I 0.00+ 

- - - -I 0.00+ + 

-- - -I I + 0.80+ 

- - - -III + 0.11+ 

- -- - - -I 0.00 

- --II -- - 0.00 

- - - - --I I I 0.11 

Q- - -I 0.78+ + 

-[ I - -+ - 0.13+ 

I [ I - -- 0.03- ++ 

[ -- -+ - 0.63+ 

- -- -II + 0.13+ 

- -II [ - -+ 0.03+ 

- -VFI 0.75+ +** 
--II VF 0.64+ +** 
--I I I VF + 0.68+** 



33 

No. 

19 

20 

... 

21 

22 

• 

23 

24 

Solvent 


System 


I 

I' 


III 


, 

II 

III 

I 

II 

III 

, 

I I 


III 


I 

I' 

"' 

, 


II 

'" 


, 
mj1~n 2 

Visual 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

UV detect 

254 

-

-

-

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

-

-

-

+ 

+ 

+ 

350 

-

-

-

-

-

-

-

-

-

-

-
-

-

-

-

-

-

-

0.021. Fluorescamine 

254 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

350 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Q 

Q 

Q 

Iodine 

location R value r 

0.82+ 

0.48+ 

0.04+ 

- 0.82 

- 0.90 

- 0.79 

0.86+ 

0.77+ 

0.22+ 

0.63+ 

0.56+ 

0.03+ 

0.85+ 

0.56+ 

0.00+ 

0 . 48+ 

0.23+ 

0.00+ 
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No. 

25 


26 


27 


• 

28 


28 


• 

30 


Solvent 

System 

I 


II 


III 


I 


I I 


I I I 


I 


I I 


I I I 


I 


I I 


I I I 


I 


I I 


I I I 


I 


I I 


I I I 


, 
mll~n 2 

Visual 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

UV detect 

254 


-

-

-

-

-

-

+ 

+ 

+ 

-

-

-

+ 

+ 

+ 

+ 

+ 

+ 

350 


+ 

+ 

+ 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

0.02Y. Fluorescamine 

254 


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

350 


** 

** 

** 


Q 

Q 

Q 

-

-

-

-

-

-

Q 

Q 

Q 

-

-

-

Iodine 

location R value 
f' 

0.00+ 

0.00+ 

0.02+ 

- 0.85 

- 0.31 

- 0.00 

0.81+ 

0.84+ 

0.22+ 

0.78+ 

0.18+ 

0.08+ 

- 0.86 

- 0.20 

- 0.74 

0.84+ 

0.85+ 

0.00+ 
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• 

• 

No. 

31 

32 

If 

33 

34 

, 

35 

36 

Solvent 

System 

I 


II 


I I I 


J 


I I 


I I I 


I 


I I 


I I I 


I 


I I 


I I I 


I 


I I 


I I I 


I 


I I 


III 


, 
CJ 

mll~Yl 2 

Visual 

-

-

-

VF 

VF 

VF 

-

-

-

-

-

-

-

-

-

-

-

-

UV detect 

254 

+ ., 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

-

-

-

350 

-
-

-

-

-

-

-

~ 

-

. 

-

-

-

-

-

-

-

-

-

0.02Y. Fluorescamine 

254 

** 
** 
** 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

350 

-

-

-

Q 

Q 

Q 

-

-

-

-

-
-

** 
** 

** 


Q 

Q 

Q 

Iodine 

location R value.. 

+ 0.68 

0.32+ 

0.05+ 

0.83+ 

0.34+ 

0.22+ 

- 0.05 

- 0.86 

- 0.00 

- 0.86 

- 0.43 

- 0.52 

0.61+ 

0.12+ 

0.00+ 

0.56+ 

0.06+ 

0.00+ 

051680 
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• No. 

• 
37 


38 


39 


40 


41 


42
• 

Solvent 

System 

I 


II 


III 


I 


II 


III 


I 


II 


III 


J 

II 


III 


I 


II 


I I I 


I 


II 


III 


Vi sua 1 


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

+ 

+ 

+ 

UV detect 

254 


+ 

+ 

+ 

+ 

+ 

+ 

-

-

-

+ 

+ 

+ 

+ 

+ 

+ 

-

-

-

350 


-

-

-

-

-

-

+ 

+ 

+ 

-

-

-

-

+ 

-

-

-

-

0.02;' Fluorescamine 

254 


-

-

-

-

-

-

Q 

Q 

Q 

-

-

-

-

-

-

-

-

-

350 


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Iodine 

location R value 
r 

- 0.79 

- 0.64 

- 0.18 

- 0.75 

- 0.40 

- 0.11 

- 0.81 

- 0.60 

- 0.14 

0.00+ 

0.26+ 

0.00+ 

0.83+ 

0.50+ 

0.58+ 

0.84+ 

0.82+ 

0.71+ 
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No.• 

43 


44 


45 


• 
46 


47 


• 

48

• 

Solvent 

System 

I 


I I 


I I I 


I 


I I 


I I I 


I 


II 


I I I 


I 


I I 


I I I 


I 


II 


I II 


I 


II 


III 


Visual 

-

-

-

-

-

-

-

-

-

VF 

VF 

VF 

-

-

-

-

-

-

UV detect 

254 


+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

-

-

-

+ 

+ 

+ 

+ 

+ 

+ 

350 


-

-

-

-

-

-

-

-

-

-

-

-

-

+ 

-

-

-

-

0.02Y. Fluopescamine 

254 


-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

350 


** 

** 

** 


-

-

-

-

-

-

Q 

Q 

Q 

Q 

Q 

Q 

-

-

-

Iodine 

location R value 
£' 

- 0.65 

- 0.17 

- 0.00 

0.86+ 

0.77+ 

0.37+ 

0.85+ 

0.28+ 

0.11+ 

0.38+ 

0.61+ 

0.00+ 

0.42+ 

0 . 08+ 

0.00+ 

- 0.83 

- 0.16 

- 0.04 
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• 


No. 

Solvent 

System Visual 

W detect 0.02:;' FluoI'escamine Iodine 

location R value 
£" 

254 350 254 350 

49 I - + + - ** + 0.63 

II - + + - ** + 0.33 

III - + + - ** + 0.00 

50 I - - + - ** + 0.44 

II - - + - ** + 0.23 

I I I - - + - ** + 0.32 

51 I - + - - ** + 0.87 

I I - + - - ** + 0.61 

III - + - - ** + 0.89 

52 I VF + - - - + 0.85 

I 1 VF + - - ** + 0.29 

I I 1 VF + - - ** + 0.35 

53 I - + - - ** - 0.87 

II - + + - ** - 0.75 

I 1 I - + - - ** - 0.82 

54 I - + - - ** + 0.78 

II - + - - ** + 0.11 

II I - + - - ** + 0.17 



39 

• 

.. 

No . 

55 

56 

57 

58 

58 

60 

VF 

** 
= 
= 

Solvent UV detect 0.02r. Fluorescamine Iodine 

System Visual location R.. value 

254 350 254 350 

I 

I I 

I I I 

I 

I I 

III 

I 

I I 

I ) ) 

I 


II 


III 

I 

) I 

I I I 

I 

I I 

I I I 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

-

-

-

-

-

-

-

-

-

-

-

-

-

+ 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

** 
** 
** 

** 
** 
** 

** 
** 
** 

** 
** 
** 

-

-

-

-

-

-

0.00+ 

0.48+ 

0.86+ 

+ 0.00 

0.00+ 

0.00+ 

0.82+ 

0.30+ 

0.02+ 

0.77+ 

0.31+ 

0.00+ 

0.60+ 

0.37+ 

0.07+ 

- 0.88 

- 0.03 

- 0.03 

Visual with Fluor8scamine + = positive 


Fluorescence = negative 




• 
~1~~ld&~~1 60 ~U~ ~I~I~~U TLC b~~&~ Solvent system 3 

~~~ ~I plate ~li~'~d~~i~~~'b~~' ~d~~~~U~I~1~u~~ UV ~~~U~U~~~~ 
, 

~~I~~I~~;U 250 nm. U~~ 360 nm. (short U~~ Long wavelength) ~d~~ 

~~U1~~~ld sprayed i~~ Fluorescamine bb~~~~I~&~U~~ UV ~~~~~~~I~ 
'\I 

~'~~~U~d~~~~Ub~~~'d~,~~n~~,nu1~~~~1~b~~U (Iodine chamber) ~I~ 

fl~~~ 1 Lfi~~"~Ln~ Tluorescence ft~ Tluorescamine ~~ 
q 

1~U~~'d~~1~d ('IU~U 18 ~U~) ~~U~~~&U~ldl~~ 3 
, 

U~~~~U~~~~~I~bn~ fluorescence 

fluorescamine 

• ,..,0 00 

~1~U'Vl 

1 

3 

4 

18 

.. 

25 

31 

35 

43 

49 

50 

51 

52 

53 

~~~I 

Am"i nobenzo j c acid 

Ampici 11 in 

Benzocaine 

Dapsone 

Folic acid 

Isoniazid 

Metoclopramide 

Phenylpropanolamine 

Quinine sulphate 

Riboflavin 

Salicylamide 

Sulfacetamide sodium 

Sulfadoxine 
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• 

54 

55 

56 

57 

58 

Sulfaguanidine 

Sulfamet.hoxazole 

Thiamine Hel 

l'rimet.hoprim 

Tocainide 

v
chromophore (pyrrolinones) ~nb~U Quinine sulphat.e (~l~~~l~b~~ 49) 

• 

I d G 'iJ nl It~U1PJoIJ2J\11PJ 12J@i'l~ ~1 RF value ~~~nl~~~~i;\Il~l~n~PJ\1L~U spot. ~~~~lb~~l 

18 ~ flii 'l cJ \9)3') r) til. ~") bb iN \1 UV ~~~PJ\1~~1~~1~~~U~~1~~I.~~~1~~~n~1\11~ b~U 
sulfaguanidine (i;\Il~~~lt1b~~ 54) nu sulfamet.hoxazole (~l~~~l~b~~ 

~ C>~1'J v55) ~\1i;\1PJ\1~U~ ~ fluorescence nu fluorescamina, 

1PJ1PJ~u ~~~ ~1~~~PJU~1t11.~~~\1 uv ~~l~~l~~~uBu 

met.oclopamide 

~~~ Phenylpropanolamine (~l~~~l~b~~ 43) 
f, Q ~ 
~\1~PJ\1~U~~ fluorescence 

~u fluorescamina, ~1 R r value ~1n~b~~\1AU ~~~~~~PJu~n~1~1unl~~1 

'll~n~tllA'lJ1PJ1PJ~u ~\1 met.oclapamide ~~b~~'ll~~~~lA'lJ1PJ1PJ;Ub~U~U iPJ~~ . , 
I I 1::JI ~ f'l a 
~1~ ~ b~~lU~~iN~\1bU~111\1~ 4 



42 

, 
~111~~ 4 ~~~~~1 Rf, nl1~11~~~~~1~~1~~~1 ~~~~1~1~~~~ UV, 

~~~nl~~~~~A~1~1~~u~~~~1~n~~~ 
q 

• 

f 

.. 


• 


• 


r--

Rf value 

_ . 

. , 
'" "" So lvent sys{:,erfliil~IUYI 

1 

1 0.83 

~-l 0.00 

4 0 . 83 

18 O. r(!) 

c.5 0.00 

:J 1 0.68 

35 0.61 

48 0.65 

49 0.63 

50 0.44 

2 

0.20 

0.00 

0 . 89 

0.64 

0.00 

0.32 

0.12 

0.1? 

0.33 

0.23 

3 

0.20 

0.00 

0.92 

0.69 

0.02 

0.05 

0.00 

0.00 

0.00 

0.32 

Visu.al 

+ 

-

-

+ 

-

-

-

-

-

+ 

UV 


Short wave 

+ 

+ 

+ 

+ 

-

+ 

+ 

+ 

+ 

-

Iodine 

Location 

Lons wave 

- + 

+ + 

- + 

- + 

+ -

- + 

- + 

- -

+ 

+ 

+ 

+ 

- -0.87 0.61 0.8951 + + 

-52 0.85 0.29 0.35 + ++ 

- - -53 0.87 0.75 0.82 + 

-O. 11 0.17 -!:>4 0.78 + + 

- -55 0.00 0.4B 0.86 ++ 

- -56 0.00 0.00 0.00 + + 

- -5'7 0.82 0.30 0.02 + + 

0."('( - -0.31 0.0258 ++ 

- .... - '------. 
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~14fl~~ 2 Lil~~14iLfl~ quenching (Spot ~~4~) L~~ spray.. 
~4~ ~luorescamine ~~4~~1~1i~~~ UV ~16n~~~~~~~111u~161~~ 5 

.. q 

I I 

~161~~ 5 ~U~~~~~I~~n~ quenching (spo~ ~~d~) nu fluorescamine 

, 


• 


6'l16~~1~~~~ 

5 

9 

13 

16 

24 

26 

29 

32 

36 

39 

46 

47 

~f)t'l16 


Bromhexine 

Chlordiazepoxide 

Cime~idine 

Cloxaci 11 in 

Ephedrine HCl 

Furazolidone 

Hydrochloro~hiazide 

Mefenamic acid 

Met.oprolol 

Ni~rofurant.oin 

Propranolol 

Pseudoephedrine 

• 


~~f)~~16mlt'l~61~6~t'l{'~~f)~t'l16U6~n~unu6,~nI6nI6~n~
~ . 

" quenching spo~ ~~d~ ~~~~~1'~16~~~'U~ secondary amine 1U1~6~t'l~,~ 
I 

fluorescamine 1~6'l16 nonfluorescen~ aminoenones 

~~~lnAI6~~~f)~ Bromhexine (~16~~1~~~~ 5) ~~~ Furazolidone (Q16 

~~1~~~~ 26) QI6~~6'lB~~d~1~~ (-NH-) ~~~~~n~ spot. ~~d~~~~~1~1~~~~ 
UV 1~ ~~U ~i~dnunI6~~~~~f)nin~~~~~n~~~~1~~in~dl~~mn~I~~B~ Rf 

~ q 

Value, nI6~IUDn~~lnu1~~~~1~1f)~U nI6~n~~~~~~f)~~~U~d~~I~U~1 ~~ 

~6'l~~1U~161~~ 6 



------- ---- --
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!8JYl '\l0/1 6 f,b IN 19)\'] I'h Rf, f'l1 ~\9ld'1'OiINf)1IJi1~J!9l1 b1Jt;h bf, ~t:fll~/b mH~ \'l UV. 

t 

, 
0 v c. 
~ll'lUYl 

,. 
~) 

9 

13 

16 

24 

• 
2.6 

29 

32­

:3 6 

39 

46 

4'1 

• 

~~~nl~b~~~X~1D1f)~U~f)\'l~ldf'l~~~ 2 

Rf value 

Solvunl. system 

1 

0_85 

0 _7 6 

0. 82 

0.78 

0.48 

0.80 

0.86 

0.83 

0.56 

0.81 

0.38 

0.42 

2 

0_95 

o . ~:l1 

0.20 

0.13 

0.23 

0.31 

0.20 

0.34 

0 . 06 

0.60 

0.61 

0.08 

::J 

0 _80 

0 . 11 

0.00 

0.03 

0.00 

0.00 

0.'74 

0 . 22 

0.00 

0.14 

0.00 

0.00 

Vi SUH} 

-

-

-

-

-

-

-

+ 

-

-

+ 

-

q 

UV 


Shcwt wave 

-

+ 

-

+ 

+ 

-

+ 

+ 

-

-

-

+ 

Long wave Iodine 

Location 

- + 

- -

- + 

- + 

- + 

- -

- -
- + 

+ + 

+ + 

- + 

- + 
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)11:1f)~J.J 3 ~f1~I,.ti1~ d1j\ t' 1 uorescence fltJt' 1uorescam i ne 

~ , 
~~f1Lflj\ quenching ~1~Li UV L~f1sprayed i~~ t'luorescamine 

~171un~~dlillri ~17i~~ol~~ 
q 

7 ~U~~o~~,~l~Ln~ fluorescence nu fluorescamine 

• 


.. 


• 


2 Am i t r i pt y line 

6 Bromphenilamine 

7 Caffeine 

8 Chloramphenicol 

10 Chlorpheniramine 

1 1 Chlorpromazine 

12 Chlorpropamide 

14 Cinnarizine 

palmitate 

maleate 

15 Clidinium Bromide 

17 Cyproheptadine 

19 Dextromethorphan 

20 Diazepam 

21 Dimenhydrinate 

22 Diphenhydramine 

23 Dipyrone 

27 Glicazide 

28 Hexamine 

30 Hydroxyzine HCl 

33 Metformin 

34 Methocarbamol 

37 Metronidazole 
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, 


, , 
0 ... a 

~£)~16&l119l'lJ'Vl 

38 Nico-l:,inamide 

40 Oxyphencyclimine 

41 Parace-l:,amol 

42 Phenazopyridine 

44 Piroxicam 

45 Probenecid 

48 Pyridoxine HCl 

49 Quinine Sulpha-l:,e 

60 Saccharin Sodium 

(Me-l:,formin) ~16~~I~b&l~ 34 (Me-l:,hocarbamol) ~16~~I~b&l~ 38 (Nico­

• 

v G Q

NH2 group n'lJ fluorescamine n~H&lI9l&l~ nl6bnl9l fluorescence chromo­

phore ~~H&lI9l&l~~~£)1~bn\9l ~UnI6'Vl\9l&l£)~~6d~~16b~~I~ ~'lJ~,1~bn\9l fluo­

rescence ~~~'~H~6~1~~'~~61~6~~i'~~£)~~'6~b~U amide, guanidine
q ~ . 

bb&lH i mine group 1~bn\9l fluorescence n'lJ fluorescamine 
JJ• b~~,u~d:j -NH­

2 

~U~IUdU~16n~~~ 3 ~H~~16~~1~bn\9l Quenching n'lJ fluores­
q 

camine 1~u~ Chloramphenicol (~16~~I~b&l~ 8) Chlorpropramide (~16 

~~I~b&l~ 12) Glicazide (~16~~I~b&l~ 27) Parace-l:,amol (~16~~I~b&l~ 

14) bb6'lH Saccharin (~16~~I!!Jb&l~ 60)· ~~~16b~~1~1~bn\9l Quenching n'lJ 



47 

fluorescamine ~~"~~l~H~ -NH group ~ri~~~17Nl~~71~7~~il~~~~~17 
II 

b~shu ~U11 -NH groupo ~H~ci1u7~~~~ secondary ~ amide (-NH-~-)
.. .. n 

II "" II urea derivative (-NH-C-NH~ ~7~ secondary sulfonyl group (-NH-S-)
".., 	 ~ I co ...... 10

• 	 quenching nu fluorescamine n~~Ub~~1nUnUn17 ~ 

b~~ fluorescence nu fluorescamine 

.., II "I "" 6 .., 6 "I I,!/ 'l,Ji 
~~UU~Un17~~~U~~n~n~N~~~~17~Un~~U u~n~ln~H~n fluores­

~ 	 q 

carnine bb~1 ~~~lbDu~~~1.if~~~~~ln Rf Value 1u solvent system ~~~1~.. 
system n17b~~~~~~~lnU Iodine "~Hn17~71~~~Unl~1~"~~ UV ~n~1~ ~~ 

bbt\l~~1U~171~~ 8 

I 

~171~~ 8 	 "t\l~~~1 Rf, n17~71~~BU~1~~lb~~1 "~Hnl~1~"~~ UV, 

"~Hn17b~~;nu1~1~~u~~~t\l17n~~~ 3 
q 

Rf varue UV 

I 

Solvent system Visual Short wave Long wave,h~un Iodine 

Location 

2 3 

---0.712 0.62 0.00 + 

--6 0.51 0.21 0.19 - + 

-- -


8 


7 0.72 0.87 0.54 + 

- - -0.80 0.88 0.12 + 

- - -10 0.50 	 0.19 0.00 + 

- - -11 0.61 	 0.11 0.03 + 

- -12 0.73 0.63 0.08 + + 

- -14 0.00 0.90 0.82 + + 

- - - -15 0.00 	 0.00 0.11 

- -17 0.63 0.62 0.63 ++ 
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• 


, 

(ill '"j Uri f3 (~) iJ ) 


Kf value UV 

,., OJ "" Solvent, syst,em Visual Short wave Long wavel'lllilUYI Iodine 

Location 

1 2 3 

- -H:l 0.48 -0.132 U.04 + 


2U 
 - - -0.el2 0.80 0.78 + 

--21 0.86 O.T! 0.12 + + 

- -82 0.63 0.56 0.03 + + 

- -0.0t) -23 0.85 0.00 + 

- -2'7 0.81 0.84 0.22 + + 

- - -0.7828 0.18 0.09 + 

- -30 0.84 0.85 0.00 + + 

- -33 0.05 0.80 0.00 -+ 

- -


37 


-0.86 0.4334 0.52 + 

- -


38 


-0.78 0.64 0.18 + 

- -


40 


-0.75 0.40 0.11 + 

- - -0.00 0.26 0.00 + 

--41 0.83 0.580.50 + + 

-0.el4 0.82 0.7142 + ++ 

- -44 0.770.96 0.37 + + 

- -0.85 O. 1145 0.28 + + 

- -0.83 0.0448 0.16 + + 

- -:'9 0.27 0.070.60 + + 


GO 
 - - -O. [18 0.03 0.03 + 
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~ln~~nld~~~fl~~~~~~~~~B~dU1~~1 L~n"~d4~~fl~L~~n~N~ 
q 

1f1>lLlW1'd"L;Ir 1 uorescam i ne ~'~'dflUii'\l L~in~Niflfln LiJ~ 3 f)&>i~ ~B 
.q 

1. n~~~b~~ fluorescence ~lLUn~~d ~m~l~d~Ail~ ~H~ 
q q ~ 

, .' 
p r i TIl a r y a Til into' g r 0 u p (- N H 

£: 
) ~ \1 'oHH ih~ a rom a t, i c ~8 ~ ~ ali p hat, i cam i n e 

~'1':V laV V tV I '1'0 

fl!.l9) bbi?n·J'lJiJt:Jflb·-n~lJl\J\l>nb!l~~ Salicylamide (6'l'-I~~~W)l!Jbt\iC!fJ 51) "3·m primary 

amine groups ~~~ primary amide groups ~\J~n~1~~1db~~ fluores­

" cence nlJ fluorescamine 
, 

q
G. n~~~b~~ quenching

q 

amine group 

3. n~~~1~b~~ fluorescence ~~~ quenching n~~d A~~l~~~ 
q q ~ , 

~il\JiJl~~ t,ertiary ~~iJ quart,ernary amine group ~~~~U ~ 

secondary 

(II ~ 6}9) ')
~\JUUnl~b!l Solvent, syst,em nl~~~ Rf Value ~t\iHn'~~~1~~1~b~~~\l UV 

~~~'UlJ~~t:Jln'~~iJ\J1iJliJ~u~\J~1~1~flL~t~U~iJ~~t~~t~~LUnl~~~1~~iJ1J1~~1~ 
~ 
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