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Cocaine is one of the most widespread illicit drugs of abuse in the US. Cocaine N-oxide is a metabolite of cocaine
formed by cytochrome P-450 mediated oxidation of cocaine.!? Cocaine N-oxide has been reported to be tound in
numan plasma of cocaine users as well as meconium.! Cocaine N-oxide isomers have been observed in human
nair samples in varying amounts (personal communication, Dr. Mark Miller, FBI Quantico). Development of accurate
methods to defect and quantitate cocaine N-oxide has applications in forensic / toxicology applications and in the
screening for newborns when cocaine use in the parent is suspected.

Cocaine N-oxide is heat sensitive and readily degrades to cocaine and norcocaine on column when analyzed by
GC/MS. 12 Testing laboratories are developing LC/MS methods for this metabolite to monitor cocaine use in
matrices such as hair. This poster presents the synthesis and stability of Certified Reference Materials (CRMs) of high
ourity cocaine N-oxide and its infernal standard.

Cocaine N-oxide is a mixture of equatorial (anti) and axial (syn) isomers based on orientation of the N-oxide relative

to substituents on the tropine ring.? o _
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'H and 2D TH-TH-COSY NMR were used to identity the two isomers.
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Accelerated and realtime stability of cocaine N-oxide HCl evaluated by HPLC is shown in Table 1

Degradation is observed at refrigerator, room temperature and 40 °C storage conditions.

After 4 weeks at 40 °C, no axial isomer was left, while the equatorial isomer stayed at 79%. The major impurity is 19% with
m/z 306 by LC/MS.

Table 1 Stability of Cocaine N-oxide HCl in acetonitrile at 1.0 mg,/ml

Cocaine N-oxide HCI

CRM is stable under

subfreezer and freezer

storage conditions for

1 year

Accelerated Stability (% purity by HPLC)
Time Point Sub Freezer Freezer Refrigerator Room Temp 40 °C
<-/0 °C -10 10 -25 °C 2-8 °C 15-30 °C

Initial 98.64

1 week 98.69 98.72 98.53 96.08 82.67
2 weeks n/a Q8 .45 Q8.10 Q3 .91 /907
4 weeks 98.69 98.68 Q7.86 86.96 /9.40

Reakime  stability data

3 months Q8.71 98.70 n/a n/a n/a

: Solutions stored under freezer and sub-reezer conditions for 1 year compared tavorably to

yedt a freshly prepared solution in concentration and purity.

Stability data for cocaine N-oxide-D; HCl at 100 pyg/ml in acetonitrile is shown in Table 2

UH b e Cocaine N-oxideD; HCl is stable under subreezer condition.
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Cocaine N-oxide HCl was synthesized from cocaine HCl by oxidation with mCPBA in chlorotorm at O °C. ( AP RCOR I — —— == e(;ge]rgor =
Initial attempts to isolate pure cocaine N-oxide failed as the free base is unstable. Cocaine N-oxide was then . = ﬁ Ei I, Coupling between C3H'C§He IHNMR indicates that the 1 week 06.67 07 24 84 40 36 14 7917
converted to its hydrochloride salt in situ and puritied to >98% (by HPLC), with an approximately /9,/19 mixture - ® = j ]] goupl.mg getween C3H—C4HO major isomer is the 2 weeks n/o 92 84 87.17 84.14 7976
i . Sy o 83 <L c: 1, Coupling between C .4 o - 4 weeks 97.10 90.57 85.57 80.13 78.47
of equatorial and axial isomers. e > © T d: 1, Coupling between C1HC7H, equatorial (anti) isomer cealime sobT o
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- EEER T e: 1, Coupling between C 1H-C2H, 3 months Q7.54 87.96 n/a n/a n/a
6 months 96.58 88.02 n/a n/a n/a
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] equatoria * Two broad non-resolved signals af 4.85 and 4.05 ppm can be assigned fo the bridgehead profon af C1. e The decomposition product is proposed to be benzoylecgonine N-oxide based on the mechanism of decomposition: in the
| e e | s o The torsion angle between the N-oxide bond and C1-H bond in the equatorial isomer1 is smaller than in the axial isomer 2. Therefore, the axial isomer, the N-oxide can facilitate hydrolysis of the methyl ester through intramolecular assistance from the syn (axial) N-
- N | [ e | bridgehead proton at C1 in 1 is more deshielded and is represented by the signal at 4.85 ppm (80%), while the signal at 4.65 ppm (20%) oxide.
ol el W |5°° ST M represents the axial isomer 2.  Faster degradation observed for lower concentration labeled standard maybe due to the higher dilution.
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A R AT ST A ST S Cocaine N-oxide HCl and the internal standard were developed info ampouled solution-based Certitied Reterence Materials for use in ° © o - o
identitication and quantitation of cocaine use. The standard solution of cocaine N-oxide HCl was prepared at 1.0 mg/ml in acetonitrile. The Axial isomer Benzoylecgonine N-oxide ol LW e

internal standard was prepared at 100 pg/ml. Accelerated and realtime stability were pertormed tor both native and labeled standards.

VWD1 A, Wavelength=230 nm (051-0201.D) VWD1 A, Wavelength=230 nm (059-1001.D)

Cocaine N-oxide-D; HCl was synthesized tor use as an internal standard in a similar manner from cocaine-D; HCI. AU . .y g e Cocaine N-oxide HCl was synthesized and puritied to >98% purity as a mixture of equatorial (anti) and axial (syn) isomers.
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| ; ] 175 3 e Cocaine N-oxide decomposes in solution, with loss of a methyl group. Metabolically, cocaine N-oxide is reported to be
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| w07 Ao Fquatorio | 50 converted to norcocaine by P-450 mediated oxidiation.# In solution, the decomposition product is proposed to be
5 I 0 25 somer 2. | | 79% _ benzoylecgonine N-oxide. The axial syn) isomer is the major confributor to the decomposition. Degradation is most likely
! 0 | 2 f : | 12 Fquatorial tacilitated by inframolecular contribution from the axial N-oxide.
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HC © | e 1 o | 100- | e The variability of the isomers observed in human samples may be due to the rapid degradation of the axial isomer. In the
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A (el _ L : some 2 equatorial isomers in the sample, and the extent of degradation of the axial isomer that occurs, in solution, during sample
| A : 50- l oreparation and analysis. Trace amounts of the m/z 306 degradation product may provide information on presence of the
0 Q CHy w240 25 . " | axial isomer in the sample.
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Axial isomer 6 25 ; 15 0 18 5 175 i The initial HPLC of cocaine N-oxide HCl in acefonitrile at T mg,/mL. HPLC of cocaine N-oxide HCl in acetonitrile at 1 mg/ml after 4 weeks at 40 °C.  Cocaine N-oxide HC| CRM at | mg/ml— in acetonitrile is stable under freezer and sub-freezer conditions > | yedar, but

/9% equatorial isomer 1 / 19% axial isomer 2. /9% equatorial isomer 1 with a new peak of 19%., no axial isomer remains

decomposes within days at room temperature and 40 °C. Six months of realHime stability is available for the internal
standard with additional work in progress.

HPLC of Cocaine N-Oxide-D; HCI
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