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ABSTRACT 

The preparation of sodium benzoxazole-2-sulfonate 
and its use as a reagent for the formation of 
fluorescent derivatives of amines and amino acids is 
described. Sodium benzoxazole-2-sulfonate is readily 
prepared by boiling 2-chlorobenzoxazole with sodium 
sulfite. Sodium benzoxazole-2-sulfonate is non- 
fluorescent, but reacts with amines and amino acids to 
give derivatives which exhibit intense blue 
fluorescence. The solubility of the compound in water 
also makes it particularly advantageous as a reagent for 
the derivatisation of amino acids. Furthermore, sodium 
benzoxazole-2-sulfonate may be tagged onto an ion- 
exchange resin, in which form it may be used for 
heterogeneous on-line pre- or post-column derivatisation 
of amines and amino acids. 

* To whom all correspondence should be addressed. 
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INTRODUCTION 

IDOWU AND ADEWUYI 

A substantial proportion of analytical methods 
based on HPLC rely on the derivatisation of the analyte 
for improved detectability with the ultraviolet (W) and 
fluorescence detectors which are the most widely used 
detectors for HPLC. Derivatisation has been of 
particular importance in the HPLC analysis of aliphatic 
arnines and amino acids because these compounds have very 
low W detection sensitivities and they absorb in the 
inaccessible, short-wavelength region where other 
compounds, equally lacking in chromophoric groups, also 
absorb. Fluorescence detection of these compounds is 
possible only after their conversion to fluorescent 
derivatives. 

Amines have been converted to W-absorbing or 
fluorescent derivatives for the purpose of HPLC analysis 
by a variety of approaches [1,2]. Fluorescent 
derivatives are much favoured because they can be 
detected not only with greater or equal sensitivity as 
UV-absorbing derivatives, but with greater specificity. 

Most chemical derivatisation of amines and amino 
acids to give fluorescent compunds make use of 
homogeneous chemical reactions in which a solution of 
the analyte is mixed with a solution of the required 
fluorogenic reagent and the mixture is chromatographed 
after being subjected to suitable reaction conditions of 
temperature and time. Two of these homogeneous reactions 
have been adapted for on-line post-column derivatisation 
of amine and amino acids. The most well-known reagents 
for the homogeneous deivatisation of aliphatic amines 
and amino acids are dansyl chloride [3-51, fluorescarnine 
161 , NBD-chloride [ 7 , 8 ]  and o-phthalaldehyde [ 9 - 1 2 1 .  One 
of the frustrating disadvantages of homogeneous 
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SODIUM BENZOXAZOLE-2-SULFONATE 2503 

derivatisation with reagents such as dansyl chloride, 
which are themselves intensely fluorescent, is due to 
the close similarity in the spectra or fluorescent 
characteristics of the reagent and the derivative it 
forms with amines and amino acids. The inevitable 
presence of excess reagent in the reaction mixture, 
therefore, causes high background response and hence, an 
inadequate detection limit for the analyte. Introduction 
of steps to remove excess reagent often makes the method 
more tedious and-more prone to error. Non-fluorescent or 
poorly fluorescent reagents such as fluorescamhe, NBD- 
chloride and o-phthalaldehyde which react with amines to 
give flourescent derivatives are, in this respect, 
better than a fluorescent reagent such as dansyl 
chloride. These reagents, however, share the 
disadvantage that they can only be used in homogeneous 
media. 

homogeneous derivatisation reactions can be overcome 
through heterogeneous or solid-phase derivatisation 
reactions in which the reagent is bound chemically 
(covalently or ionically) to an inert support such as 
silica gel or an ion-exchange resin. Krull and co- 
workers have done substantial work on the development of 
bound reagents for analytical derivatisation and have 
discussed the important advantages of solid-phase 
derivatisation reactions in HPLC [13-151 

These and other serious disadvantages of 

Krull and co-workers [16-181 have described 
covalently bound reagents for the W or fluorogenic 
derivatisation of amines. One of these reagents [161 is 
a polymeric anhydride containing the o-acetylsalicyl 
group as the labelling moiety while the others are based 
on a 9-fluorenylmethyl tag, with the tag being bound to 
a polymeric backbone through either a benzotriazole 
linkage[l7] or through an ester-carbonate 'linkage [18]. 
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2504 IDOWU AND ADEWUYI 

A common disadvantage of these reagents is their 
instability towards moisture. Furthermore, these 
reagents are not readily accessible because their 
preparation requires the special polymeric supports 
mentioned above. The reagents have, thereforelnot found 
routine application in HPLC derivatisation of amines or 
amino acids. Supported reagents in which the reagents 
are ionically bound to the insoluble polymeric support 
are to be preferred since readily available ion-exchange 
resins could be used in their preparation, and they 
would have a greater shelf-life 

The present report is on the use of sodium 
benzoxazole-2-sulfonate (I, figure 1) as a reagent for 
the homogeneous derivatisation of amines and amino acids 
for the purpose of HPLC with fluorescence or W 
detection. A solid-phase reagent in which benzoxazole- 
2-sulfonate is ionically bound to an anion exchange 
resin can also be prepared for possible use in pre- or 
post-column derivatisation of amines and amino acids 

Chemicals: The following chemicals were obtained from 
British Drug Houses (Poole, England): o-aminophenol, 
carbon disulfide, phosporus pentachloride, thionyl 
chloride, sodium sulfite, diethyl-, di-n-propyl-, and 
-di-n-butylamine, glycine, 1-lysine and 1-cysteine. 
AmberliteR-IRA 400 ion-exchange resin (chloride form) 
was obtained from Aldrich Chemical Co (Milwaukee, USA). 
HPLC grade acetonitrile was obtained fromn Burdick and 
Jackson (Muskagon, MI, USA). 
Instrumentation: HPLC was performed on a Waters liquid 
chromatography system consisting of a Waters model 510 
solvent delivery unit, a U6K injector and a Waters model 
440 UV detector set at 254 nm. A Waters pBondapak C18 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
8
:
2
5
 
2
5
 
J
a
n
u
a
r
y
 
2
0
1
1



SODIUM BENZOXAZOLE-2-SULFONATE 2505 

column (4.6mm x 30cm) was used together with a mobile 
phase of acetonitri1e:water (65:35 v/v) at a flow rate 
of 2.0 ml/min. Data acquisition and chromatograph 
control was done using a Waters 860 data station. 

Mass spectrometric identification of the 
derivatives was performed using a HPLC-MS system 
consisting of a Hewlett Packard 1090 Liquid 
Chromatography System linked to a Hewlett Packard HP 
5989A Mass Spectrometer through a HP 59980B particle 
beam interface. The HPLC mobile phase was a 50:50 (v/v) 
mixture of acetonitrile and 0.1M ammonium 
acetate(adjusted to pH 4.5) at a flow rate of 0.5 
ml/min. There was no column on-line. The conditions of 
the mass spectrometer was set as follows for the 
positive EI mode: desolvation temperature, 65%; source 
temperature, 15OoC; electron energy,230eV; helium 
pressure, 60 psi; acceleration potential, 7kV. 
Computerised background subtraction was carried out. 

Thin layer chromatography was carried out on silica 
gel G with acetonitri1e:water (85:15 v/v) as mobile 
phase. The spots were detected by examining the plates 
under W light. 

ole - -  2 sulfonate 

PreDaration of 2-Merca~tobenzo xazoae 
A mixture consisting of o-aminophenol (15.0 g ) ,  75 

ml of methanol, a solution of 10 g of potassium 
hydroxide in 20 ml water and 50 ml of carbon disulfide 
was refluxed for 2.5 h after which another 30-50 ml 
portion of carbon disulfide was added. After refluxing 
for a further 30 min, the mixture was allowed to cool to 
room temperature and decolorising charcoal was added. 
After refluxing for another 10-15 min the mixture was 
filtered through flutted filter paper. The filtrate was 
distilled to dryness. The residue was redissolved in 100 
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2506 DOWU A N D  ADEWUYI 

m l  o f  water and t h e  s o l u t i o n  t reated w i t h  a s o l u t i o n  of  
30 m l  g l a c i a l  a c e t i c  a c i d  mixed w i t h  an  e q u a l  volume o f  
w a t e r .  2-Mercaptobenzoxazole  w a s  immedia te ly  
p r e c i p i t a t e d  a s  a w h i t i s h  s o l i d .  The s o l i d  w a s  f i l t e r e d  
and  d r i e d  i n  a i r .  

P r e D a r a t i o n  o f  7 - Chlorobenzoxazole auU&=n, Sodium 
- -  

2-Mercaptobenzoxazole  ( 5 . 0  g )  w a s  mixed w i t h  abou t  
15  g o f  phosphorus  p e n t a c h l o r i d e  and t h e  m i x t u r e  h e a t e d  
on a b o i l i n g  w a t e r  b a t h  f o r  1 h and  t h e n  on a h o t  p l a t e  
t o  r e f l u x  f o r  1 . 5  h .  A f t e r  c o o l i n g  t o  room t e m p e r a t u r e ,  
t h e  m i x t u r e  was t r e a t e d  w i t h  50 m l  o f  a 25% (w/v) 
s o l u t i o n  o f  sodium s u l f i t e .  A f t e r  t h e  v i g o r o u s  
e f f e r v e s c e n c e  s topped ,  a f u r t h e r  50  m l  o f  t h e  sodium 
s u l f i t e  s o l u t i o n  was added and  t h e  m i x t u r e  r e f l u x e d  f o r  
2 h by h e a t i n g  on a h o t  p l a t e .  The m i x t u r e  w a s  t h e n  
f i l t e r e d  h o t  t h r o u g h  f l u t t e d  f i l t e r  p a p e r .  Needle-shaped 
c r y s t a l s  o f  sodium benzoxazo le -2 - su l fona te  p r e c i p i t a t e d  
a s  t h e  s o l u t i o n  c o o l e d  . 

Thiony l  c h l o r i d e  may be used  i n  p l a c e  o f  phosphorus  
p e n t a c h l o r i d e .  When 5 . 0  g o f  2-mercaptobenzoxazole  was 
t r e a t e d  w i t h  2 0  m l  o f  t h i o n y l  c h l o r i d e ,  a v i g o r o u s  
r e a c t i o n  o c c u r r e d  immedia te ly  and a da rk -g reen  s o l u t i o n  
was o b t a i n e d .  The s o l u t i o n  was r e f l u x e d  f o r  2 h,  d u r i n g  
which t h r e e  1 0  m l  p o r t i o n s  o f  t h i o n y l  c h l o r i d e  w e r e  
added a t  i n t e r v a l s .  A f t e r  d i s t i l l i n g  o f f  t h e  e x c e s s  
t h i o n y l  c h l o r i d e ,  a brown o i l  was o b t a i n e d .  The o i l  was 
mixed w i t h  5 0  m l  o f  25% (w/v)  s o l u t i o n  o f  sodium s u l f i t e  
and t h e  m i x t u r e  r e f l u x e d  f o r  2 . 5  h .  The m i x t u r e  was 
f i l t e r e d  h o t  as above .  The brown s o l i d  l e f t  i n  t h e  f l a s k  
was r e p e a t e d l y  d i g e s t e d  ( f o u r  t imes) w i t h  15 m l  o f  water 
by h e a t i n g  on a h o t  p l a t e  f o r  1 0 - 1 5  min. On e a c h  
o c c a s s i o n ,  t h e  hot s o l u t i o n  was f i l t e r e d  i n t o  t h e  
o r i g i n a l  f i l t r a t e .  White n e e d l e s  of  sodium benzoxazo le -  
2 - s u l f o n a t e  appea red  as  t h e  f i l t r a t e  c o o l e d  down. 
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SODIUM BENZOXAZOLE-2-SULFONATE 2507 

le 7 sulfonate - -  
Air-dried anion-exchage resin (1.0 g) in the 

chloride form (capa~ity~2.97 meq/g) was stirred with a 
solution of 0.696 g of sodium benzoxazole-2-sulfonate in 
50 ml of hot water (75oC) for 15 min, after which a 
10.00 ml aliquot of the supernatant was taken and 
titrated with a freshly standardised 0.1M solution of 
silver nitrate. The procedure was repeated six times but 
with different mixing times of 30, 60, 90, 120, 150 and 
180 min respectively. Comparison of the titre values 
showed that the amount of sodium chloride released into 
solution as a result of the displacement of chloride 
ions by the benzoxazole-2-sulfonate ion remained 
constant after 30 min of stirring the resin with sodium 
benzoxazole-2-sulfonate. This was taken to mean that the 
exchange was complete within 30 min, and subsequent 
preparations of the resin-bound benzoxazole-2-sulfonate 
simply involved stirring a warm solution of the reagent 
with the anion-exchange resin for 30-45 min. The tagged 
resin was then washed several times with warm water by 
decantation and then allowed to dry in air. 

- -  svlfonate 
Diethlyamine (100 pl) was added to a solution of 

0.1 g of sodiun benzoxazole-2-sulfonate in 5 .0  ml of 
water. The mixture was examined under W light (254  and 
360 nm) before being warmed on a water bath at 6OoC f o r  
5 min. After cooling, the mixture was extracted with 5 
ml of chloroform by shaking on a vortex mixer for 1-2 
min. The aqueous layer was removed with a Pasteur pipet 
and the chloroform dried with anhydrous sodium sulfate. 
The chloroform extract was then trasferred to another 
test tube and the chloroform removed under a stream of 
nitrogen. Some of the residue obtained was dissolved in 
methanol for TLC, HPLC and mass spectrometric 
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2508 LDOWU AND ADEWUYI 

analysis.The methanol solution was also examined under 

W light. The procedure was repeated using di-n-propyl- 
or di-n-butylamine in place of diethylamine. 
Dimethylamine hydrochloride (1.0 g) was also reacted 
with 0.1 g of sodium benzoxazole-2-sulfonate as above, 
but with the reaction mixture being basified with 1.0 ml 
of 5M sodium hydroxide solution to release the amine. 

of )-2= - 
sulfonate 

To a solution of 100 p1 of diethyl- or di-n- 

propyl- or di-n-butylamine in 1.0 ml of methanol was 
added 1.0 g of resin tagged with benzoxazole-2- 
sulfonate. After warming in a water bath (6OoC) for 5 
min the solution was examined under W light and 
analysed by TLC, HPLC and HPLC-MS. The procedure was 
repeated, with the mixture being kept at room 
temperature before chromatographic analysis. The 
procedure was also repeated using acetonitrile in place 
of methanol. 

p e a c u  of -0 A* w i t h  B e m o l e  - -  2 sulfonate 
To 100 mg of glycine (or 1-lysine or 1-cysteine) 

dissolved in 1.0 ml of water was added a solution of 100 
mg of sodium benzoxazole-2-sulfonate in 2.0 ml of water. 
The mixture was examined under W light and then warmed 
in a water bath (6OOC) for 5 min before being re- 
examined under UV light. A portion of the reaction 
mixture was basified by dissolving about 200  mg of 
sodium bicarbonate in it and the solution re-examined 
under W light. 

Reaction of the amino acids with the resin-bound 
benzoxazole-2-sulfonate was also carried out as 
described above for the amines. 
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SODIUM BENZOXAZOLE-2-SULFONATE 2509 

The ideal derivatisation reagent for HPLC with UV 
or fluorescence detection should possess certain 
characteristics. Unlike a reagent such as dansyl 
chloride, its W or fluorescence characteristics should 
be completely different from that of the derivative so 

that excess reagent would not interfere with the 
detection of the derivative. Alternatively, if the 
reagent and the derivative have similar spectra 
characteristics, their chromatographic behavior should 
be widely different to allow easy separation of the 
excess reagent from the derivative, if this cannot be 
achieved by simple solvent extraction. The reagent 
should react readily with the analyte, without any 
complicating side reactions, unlike reagents such as 
fluorescamine and NBD-chloride which sometimes undergo 
undesirable hydrolytic decomposition during 
derivatisation reactions with amines. The derivative 
should be stable, unlike the fluorescent derivatives of 
o-phthalaldehyde or fluorescamine with amines which are 
unstable to light. It should be possible to carry out 
the derivatisation reaction in a variety of  solvents and 
solvent combinations that are likey to be encountered 
during the intended chromatographic applications. These 
are important requirements if the reagent is to be 
applicable to on-line pre- or post-column derivatisation 
in a possible automation of the analytical method. The 
reagent should be cheap, unlike a reagent such as 
fluorescamine. 

mines are fairly strong nucleophiles and the 
preparation of chromogenic derivatives of amines based 
on their reaction with reagents bearing sulfonate groups 
activated towards nucleophilic substitution has been 
reported. The most well-known reagents of this type are 
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IDOWU AND ADEWUYI 

sodium 2,4-dinitrobenzene sulfonate [19-221 and sodium 
2,6-dinitro-4-trifluoromethylbenzene sulfonate [ 2 3 ] .  

These reagents have the desirable property of being 
usable in aqueous media. The reagents, however, give 
non-fluorescent derivatives since the electron- 
withdrawing nitro groups required for the activation of 
the sulfonate moiety towards nucleophilic substitution 
are also strong inhibitors of fluorescence. 

For the preparation of fluorescent derivatives of 
amines it was thought that a labile sulfonate group 
attached to a fluorescent aromatic nucleus would give a 
water-soluble reagent possessing the desirable 
characteristics outlined above. 

Owing to the electron-withdrawing effect of the 
ring nitrogen the position alpha (or 2-) to the ring 
nitrogen is known to be one with a relatively high 
electron deficiency in the R -deficient N-heterocycles. 

A 2-sulfonate group in a N-heterocycle is, therefore, 
similar to that in arenesulfonates such as 2,4- 
dinitrobenzene sulfonate in its lability towards 
nucleophilic displacement. Because of the possible 
fluorescence of the heteroaromatic group, N-heterocycles 
with a 2-sulfonate group are promising candidates as 
ideal reagents for the derivatisation of amines and 
amino acids for HPLC-fluorescence analysis. Since 
benzoxazole is known to exhibit an intense blue 
fluorescence, sodium benzoxazole-2-sulfonate was 
prepared and investigated as a possible example of such 
a reagent. 

of So- - -  2 sulfonate 
Sodium benzoxazole-2-sulfonate has only been 

mentioned in an o l d  patent literature [24]. It is 
readily obtained pure from 2-chlorobenzoxazole as 
described above. Although we had to prepare 2- 
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Absorption 
2 5 4  nm 

1 

start  

FIGURE 1. Illustration of (a): reaction of sodium 
benzoxazole-2-sulfonate with amines, (b) : reaction of 
resin-bound benzoxazole-2-sulfonate with amines and ( c )  
the ionic forms in which the benzoxazole derivatives of 
the amino acids may exist, depending on the pH. 

chlorobenzoxazole, this compound is apparently available 
commercially (Aldrich Chemical Co). 

The reaction of amines with sodium benzoxazole-2- 
sulfonate (I) is illustrated in figure 1 (a). Formation 
of the derivatives was confirmed from their mass spectra 
The mass spectra of the derivatives of diethyl-, di-n- 
propyl- and di-n-butylamine are shown in figures Za, 2b 
and 2c respectively. All the 2-(N,N- 
dia1kyamino)benzoxazoles gave spectra which exhibit 
intense [M+NH4]+ ions due to the presence of ammonium 
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2512 IDOWU AND ADEWUYI 

logk’ 
PEE (H20) 

‘ogk’PEE(H201 l7 + 0.85 ‘gk‘PEE Ipuffer) 

n = 10 r = 0 9807 

/ x  

/x 
>x 

0 9  

I I I I I I I 
- 0  2 0 0 2  OL 0 6  0 8  1 0  logk‘ 

PEE puffer 
30% methanol 70% 25mM K2HPOH 

FIGURE 2. (a-c) . Mass spectra of 2- (N,N- 
dialky1amino)benzoxazoles formed from the reaction of 
dialkyamines with benzoxazole-2-sulfonate. 
FIGURE 2d. Mass spectrum of benzoxazole-2-sulfonate 

acetate in the mobile phase used for the HPLC-MS system. 
The other peaks in the mass spectra of these compounds 
may be readily rationalised as shown in figure 3. The 
ion with m/z 135 is common to the mass spectra of 2- 

(N,N-dialky1amino)benzoxazoles and apparently results 
from loss of the two alkyl groups from the [ M + H ] +  ion as 
the corresponding olefines. That is, loss of the alkyl 
groups accompanied by H-rearrangement. Fission of the 
bond between the 0-atom and the 2-carbon atom is known 
to be the primary fragmentation step in the mass spectra 
of oxazoles [ 2 5 ) .  This seems to be true for these 2- 
dialkyaminobenzoxazoles too as shown in figure 3. The 
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SODIUM BENZOXAZOLE-2-SULFONATE 2513 

2 9  t 
FIGURE 3. Rationalisation of the ion peaks in the mass 
spectra of 2 - ( N , N - d i a l k y l a r n i n o ) b e n z o x a z o l e s  

apparent specificity of the fragmentation modes leading 
to the ions bearing the alkyl groups suggests that the 
benzoxazole derivatives may also be useful in the 
qualitative identification of unknown amines. 

2d. Apparently the base peak ion (m/z 136) results from 
elimination of SO2 from the sulfonic acid. 

The mass spectrum of the reagent is shown in figure 

Sodium benzoxazole-2-sulfonate was found to be non- 
fluorescent, probably because of the fluorescence 
inhibiting effect of the sulfonate group. The 2 - ( N , N -  
dialkylamino)benzoxazoles, however, exhibit an intense 
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130 

3, 
x 6  x 5  

1 
96 

x 7  

FIGURE 4. Chromatouram of a mixture of 2-(N,N- 
dialkylamino) benzoxazoles formed from the reaction of 
dialkylamines with benzoxazole-2-sulfonate.BS = 
Benzoxazole-2-sulfonate; DEB = 2-(N,N- 
diethy1amino)benzoxazole; DPB = 2-(N,N-di-n- 
propy1amino)benzoxazole; DBB = 2-(N,N-di-n- 
buty1amino)benzoxazole. 

blue fluorescence when their solutions were observed 
under W light. Reaction of the amines with sodium 
benzoxazole-2-sulfonate occurs rapidly, with the blue 
fluorescence of the 2-(N,N-dialkylamino)benzoxazoles 
appearing within a minute or two of adding an aqueous or 
methanol solution of the amine to an aqueous or methanol 
solution of the reagent. The derivatives were detectable 
at low microgram levels by TLC followed by examination 
of the plate under W light. The rf of the derivatives 
of diethyl-, di-n-propyl- and di-n-butylamine were 0.60, 
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0.54, 0.51 respectively. Direct HPLC analysis of the 
reaction mixture was found possible without interference 
from excess reagent which, being a salt, is poorly 
retained on the reversed phase column. A chromatogram of 
a reaction mixture of amines with sodium benzoxazole-2- 
sulfonate is shown in figure 4. If need be, the presence 
of excess reagent in the solution to be chromatographed 
may be avoided altogether by adding a little of a strong 
anion-exchange resin in the chloride form to the 
reaction mixture. Any excess reagent is sequestered or 
'mopped up' by the resin. The derivatives may also be 
extracted with chloroform without interference from the 
reagent. 

To examine the possibility of using the reagent for 
on-line pre- or post-column derivatisation of amines, 
the resin-bound form of the reagent was prepared as 
described. In this form the reagent still reacted as 
readily with amines as when the reaction was carried out 
in a homogeneous medium. The reaction of amines with 
resin-bound benzoxazole-2-sulfonate is illustrated in 
figure l(b) . When the tagged resin was packed in a 
Pasteur pipet and a solution of the amines passed 
through the column of resin, the eluate exhibited the 
blue fluorescence of the 2- (N,N- 
dialky1amino)benzoxazoles.A chromatogram of an eluate 
containing a mixture of the derivatives is identical to 
that shown in figure 4 except that there is no peak due 
to excess reagent. The resin-bound benzoxazole-2- 
sulfonate would, therefore, be useful for on-line HPLC 
derivatisation of amines 

The inavailability of water-soluble reagents is a 
problem in the derivatisation of amino acids for HPLC 
-fluorescence analysis. Sodium benzoxazole-2-sulfonate 
is water-soluble, and was found to react with amino 
acids to give products which exhibit a blue flourescence 
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under W light. It was observed that the fluorescence of 
the reaction mixtures of the amino acids (except lysine) 
were not as intense as those of the aliphatic amines. 
This was thought to be due to the possibility that under 
the neutral reaction conditions some of the amino acid 
would exist as the zwitterion which would not react with 
benzoxazole-2-sulfonate, thereby lowering the yield of 
the fluorescent derivative. Furthermore, a proportion of 
the amino acid derivative itself would exist as the 
zwitterion (V)  as illustrated in figure 1 (c) . The 
electron-withdrawing effect of the quarternary ammonium 
group in (V) would cause a lowering of the fluorescence 
of the derivative. These suggestions would explain why 
lysine, which has a second primary amino group, gave a 
reaction mixture which had a fluorescence intensity 
comparable to those of the reaction mixture of the 
dialkyamines. A s  expected, therefore, the fluorescence 
of the reaction mixture of the amino acids was 
immediately intensified on dissolving some sodium 
bicarbonate in the mixture. 

Benzoxazole-2-sulfonate may be considered an 
excellent reagent for homogeneous or heterogeneous 
derivatisation of amino compounds for HPLC-fluorescence 
(or W) analysis. The principle described here seems 
quite versatile and may be extended to the use of other 
N-heteroaromatic 2-sulfonates. For example, sodium 
naphthoxazole-2-sulfonate was found to react with the 
amines too. But this compound was not considered as 
attractive as sodium benzoxazole-2-sulfonate because it 
is itself fluorescent and it is poorly soluble in water. 
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