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For a number of years there has been extensive distribution and misuse of the
clinical anaesthetic phencyclidine, !-(f-phenylcyclohexyl)piperidine (PCP):. This
drug has been promoted and sold under varicus names such as “Crystal” and “Angel
Dust™ as well as misrepresented as being “Mescaline™ or “Synthetic THC”23, Recently
the chemistry and pharmacology of the thicphene analog I-[1-(2-thienyl)cycichexyi]-
piperidine (TCP) have been described®, and within the last two years this compound
has also appeared in the iliicit drug rade® 56,

Imperfectly synthesized PCP has been reported to lead to distressful compli-
cations including coma and death’, although the nature of the impurities was not re-
ported. The usual preparation of both PCP and TCP employs the intermediate 1-
piperidinocyciochexanecarbonitrile (PCC; I)*8-% which can be removed from the final
product only with difficulty. The presence of variable amounts of this contaminant
has been correlated with undue toxicologic side-effects!?, and there is a need for an
snalytical procedure which would allow its detection. This compound is unstable both
to gas-tiquid (GLC) and thin-layer chromatographic (FTLC) methods in that through
the abstraction of HCN the enamine IT is formed, which in turn degrades to the com-
poneats cyclohexanone and piperidine. When small amounts of PCC are subjected
to GLC analysis only the product I is observed, whereas with the injection of larger
quantities unchanged PCC is also apparent. A fransition popufation between these
two peaks indicates continuous transformation. With the usual TLC techniques the
nitrile (PCC) is degraded to z variable exient by the act of being applied in solution to
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an activated plate. In this latter case, the generated enamine (II) is further degraded
during actual chromatography.

We wish te describe an analytical procedure that minimizes the degradation
of PCC as well as allowing separation and characterization of mixtures of PCP and
TCP.

MATERIALS AND METHODS

PCP and TCP were obtained as their hydrochloride salts from Parke Davis
{Detroit, Mich., U.S.A.}). Reference samples of PCC and of piperidinocy cloheaefxe
(I1} ¢n benzene solution} were prepared as described®S.

Analytical GLC analyses were performed on a Varian [400 equipped with a
flame ionization detector, emploving a 6ft. X [/8in. I.D. glass column with 39
OV-17 on Chromosorb W at 158°. Preparative GLC separations employed a Varian
90-P equipped with a thermal conductivity detector, with 2 1¢ft. X 3/8in. O.D.
aluminum column with 109 OV-17 cn Chromosorb W at 190°.

TLC analyses employed Merck 0.25-mm silica gel 60 prepared glass plates, and
the solvent system benzene-acetone-pyridine (16:8:1). Visualization reagents were
ninhydrin (0.8 in acetone) and iodoplatinate (4 g chloroplatinic acid and 24 g K1
in 1 water, difuted after standing with I ! methanol).

Infrared spectra were obtained on a Beckman IR-18 grating spectrophotometer.

RESULTS AND DISCUSSION

Gas-liquid chromatographic analysis

Tyvpical chromatograms of a pure sample of PCC are shown in Fig. I. The
faster peak A is the major peak seen when small amounts of PCC are injected (1-2 ug}.
Its retention time corresponds to that of reference enamine II. A sample obtained
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Fig. 1. GLC of purc PCC. On the left, analysis of & 2-ug sample with clectrometer gain of 256 x

10-%L; on the right, analysis of a 20-¢g sample with electrometer gain of 356 x 10~ For A and B,
see text.
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from & preparative GLC run (with appropriate protection from the atmosphere) pro-
vided an infrared spectrum identical to that of synthetic I, A small peak immediately
following A is absant in reference 1. A tentative structural ass:gnment of I-cyclohexyl-
1,13 4-tetrahydrepyridine (an enamine isomeric with II) is supported by the genera-
ticn of this minor component from I following treatment with ethanol and thermal
cracking.

‘The second chromatogram shown in Fig. 1 resulted from the injection of 10
tirnes ss much PCC (20 gg) and was recorded at one-tenth the amplification. Peak B
presumably represents unchanged PCC and the areaz above the projected baseline
between A and B suggests the generation of A from the slower-moving B during pas-
sage through the column.

Thin-layer chromatogrephic analysis

if onc employs usual TLC techniques (plate activation with heat followed by
storage in a dry atmosphere), the chromatographic development of PCC results in
the generation of two ninhydrin-positive spots in inconsistent proportions. The faster-
moeving component was undecomposed nitrile (PCC) and the second component, re-
maining at the origin in all but highly polar or highly basic solvent systems, proved to
be piperidine. In experiments where PCC was applied to 2 warmed TLC plate using
direct heat for solvent evaporation, only the second spot was chserved indicating com-
plete decomposition at the site of application. Attempts to chromatographk the en-
amine II likewise provided only piperidine as a developed spot.

Analyrical procedure obviating decomposition of PCC

By using an unactivated TLC plate (open to ambient room air conditions),
avoiding any heat during the application of the sample, and pre-wetting the site of
applicaiion prior io spotiing, the decomposition of PCC was largely circumvented.

A small drop of the chromatographic development solvent mixture is placed
at the origin and allowed to evaporate. As soon as the apparent dampness has dis-
appeared, but before the residual discoloration is also lost {the spot is still chalky
white against a2 duil white background), 2 methanolic extract of the suspect drug is
applied with a microcapiliary. After air-drying without heat, the chromatogram is
developed for about 1CGcm, air-dried until largely free of pyridine smell, and then
heated in an air oven at 110° for 10 min. While still hot, it is sprayed with ninhydrin.
The plate is alloweg to cool, and oversprayed with iodoplatinate. The color develop-
mwents and Ry values of the various materizis assaved are given in Table L.

TABLE I

THIN-LAYER CHROMATOGRAPHY OF PCC
Ccenditions, see texi.

Compound Ry Color witk  Color with
ninkydrin iodoplazinate

Piperidine 0.80 purple urchanged, fading to a bleached spot on standing.
BCP 8.24 no color grey, permansant,
TCP 04% purple unchanged, fading to a bleached spat oo standing.

BCC 0.7¢ purple unchanged, fading to a bleached spot on standing.




NOTES 235

REFERENCES

I Anonymous, PCP (Phencyclidine] : The New Delusinoger, Stash Press, Madison, Wisc.. 1975.
2 B. E. Radcliffe, PharmChem Newsi., 2, Wo. 6 {1973); 3, No. 3 (1974).

3 I. K. Brown and M. H. Malone, Pacific fnform. Serv, Street Drugs, 4 (1975) t1.

. Kzlir, H. Edery, Z. Pefah, D. Bzlderman and G. Porath, J, Med. Chem., 12 (1969} 473.

. A. Heagy, Microgran:, 5 (1972) 122,

s

4

5

6 Federal Regisrer, 40 (1975) 28611.

7 A. Reed and A. W. Kane, Srask Capsules, 2 (1976} 1.

8 V. H, Maddox, E. F. Godefroi and R. F. Parcell, f. Med. Ckem.. 8 (1965) 230.
¢ E. F. Godefroi, V. H. Maddox and R. F. Parcell, U.S. Par., 3,097,136 (1963).
10 D. Mackean, personal communication.



