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Abstract
DedvaUzationmethods in analytical chemistryare an importanttoolfortheanalysisofreactive
species,particularlyamines,whichmaylackeasilydetectedfunctionalities.We haverecently
developeda new reagent,6-aminoquinolyI-N-hydroxysuccinimidylcarbamate (AQC, Waters
AccQ.Fluorreagent),thatreactswithbothprimaryandsecondaryaminesandbringssimplicity
tothe derivatizaUonprocedurewhileprovidingsuperblineadty,reproducibilityandaccuracyfor
amino acid [1]. This work will describelhe analysisof the amine drugs ephedrineand
pseudephedrinewhich have now also proven amenable to dedvatizationby AQC. This
method retainsmanyof the sameadvantagespreviouslydemonstratedfor aminoacids. For
example, the analysissensitivityis significantlyenhancedby the labeling procedure,with
detection limitsin the femtomolerange. Inaddition,theselectivityaffordedbythe fluorescent
tagis oftenhighlyfavorableforanalytesina biologicalmatrix,andasa consequence,samples
often require littleor no samplecleanup. DerivalJzalJonis simplycardedout bybufferingthe
sample and addingreagent. Removalof the hydrolysisbyproductis not required, as its
fluorescenceemissionmaximumis shiftedover 100nmfromthe maximaof the derivatized
analytes. Typicalmethodsfortraceanalysisof aminedrugsinplasmause solventextraction
with ethyl acetate followedby derivatizationof the bufferedextract. The samplesare then
injected with no further cleanup. These procedureshave enabled the analysis of these
analytes in plasmaat trace levels(detectionlimits<0.1mM). The achiralderivatJzaUonalso
serves to enhance selectivityforseparationof the drugenantiomers.Separationsby either
HPLC on B-cyclodextrinbondedcolumnsor bycapillaryelectrophoresisusingopticallyactive
surfactants as electrolyteadditivesare feasible. Thus,wilh a singlepreparation,l_e same
sample can be usedforbothhighsensitivityachiralanalysisandhighlyselectiveenantJomeric

analysis of a druganalyte.
[1] S. A. Cohen andD. P.Michaud,Anal. Biochem,211 (1993) 279-287.



Chemistry of Derivatization with AQC
Example: Ephedrioe
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6-Aminoquinoline N-HydroxySuccini_de

Analysis of Drugs in Plasma
Chromatography

Column: SymmetryC18, 3.9 x 150 mm
Mobile Phase A: 70 mM NaOac, 8.5 mM TEA, pH 5.05
Mobile Phase B:Acetonitrile
Flow Rate: 1 ml/min

Column Temperature:42C (pseudoephedrine)
30C (ephedrine)

Gradient:

pseudoephedrine:20%-30% B (2 min),
30%-40% B (10 min)

ephedrine: 20%-30% B (2 min),
30%-35% B (10 min)



Analysis of Drugs in Plasma

Sample Preparation

1. Add 20 !_16N NAOH to 100 ul plasma
2. Add 1 ml EtOAc, vortex
3. Centrifuge 5 min at 4000 RPM

4. Dry 800 !_1supernatant
5. Reconstitute in 100 ul borate buffer, pH 8.8

6. Add 40 !_1AQCsolution

7. Inject 50 !_1

Pseudoephedrine Analysis
Overlay of Plasma and 200 ppb Sample
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Analysis of Pseudoephedrine in Plasma
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Response Linearity for Pseudoephedrine
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Ephedrine Analysis

_____Overlay of Plasma Blank and 200ppb Sample
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Response Linearity for Ephedrine
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Optimization of Chiral HPLC SEPARATION
AQC-Ephedrine Analysis

Column: 13.-cyclode_rin (Cyclobond 12000)

Mobile Phases 80% A
100% A "A:MeCNtTEA/HOAc

500/5/1
B:MeCN

40%A 10%A

........ ' ' _o.... _.oo.... 1_.oo'0 5.00 Minutes 10.00 Minutes



Optimization of Chiral HPLC Separation
AQC-Ephedrine Analysis

Column: _-cyclodextrin (Cyclobond 12000)

i _ Mobilephase
I. A:MeCN/TEA/HOAc

500/5/1
B:MeCN

---' 10%A

II

II.A:MeCN/TEA/HOAc
500/6/1

B:MeCN

10%A

Effectofchangingbase/acidratio
0.00 5.00 Minutes 10.00

CE Experimental Conditions
CE System: EN000E (Waters)
Capillary: 50 micronby 60 cm
Detection: UV @ 254 nm
Data: 5 pts/sec
Injection: 10 Sec. Hydrostatic
Voltage: +15 KV
Electrolyte: 25mMPO4/BO4, pH9.1

15-75mM Surfactant

Sample: AQC-Ephedrine and -Pseudoephedrine

Surfactant Structure
o

(S)-N-d od ecoxycarb o n ylvaline



MECC Separation of AQC-Ephedrine
Effect of Surfactanl Concentration
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MECC Separation of AQC-Pseudoephedrine
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Resolutionof enantiomers inMECC of neutral compoundsis optimizedby
varying surfactantconcentration.



Optimization of Chiral HPLCSeparation
AQC- Pseudoephedrine Analysis

Column: I}-cyclodextrin, S-naphthylethyl(Cyclobond I 2000 SN)

_ ACN/MeOH/HOAc/TEP -[AC N/MeOH/HOAc/'rF_,a
95/5/0.3/0.2

AsCN/MeOI-I/HOAc/'I'FJ _ ACN/HOAc/TEA

/2/0.6/0.2 \ 100/0.3/0.2

5._ M_ _0._ 5m M_ _0._

Resolutionisoptimizedbyvaryingthe ratioacid:base;retentionis optimizedby
the addiUonsmallamountsof MeOH.TheAQC tagprovidesimprovedselectivity
as wellas greatlyincreasingdetectionsensitivity.

Summary of Drug Derivatization
• AQC isan effectiveand versatilederivatization

reagentwhichcan be usedfor highsensitivitydrug

analysis

• Reactionsare quantitative

• Linear response

• Littleor no sampleprep required

• Detectionis highlysensitive

• In ChiralHPLC separationas well in MECC AQC
e

reagent provides improved selectivityand

increaseddetectionsensitivity


