
For a nrrmber of years ihere hzs been extensive distribution and misrrse of the 
cEinic& anaesthetic phencycridine, f-(T-phenyrcyclobexyI)piperidine (PCP)L. This 
drug has been promoted and sold under various names such as “Cry-s&” and “Angel 
Dust” as we3 as misrepresented as being “-Mesczike’* or “Synthetic THC”“J. Recently 
the chemistry and @armacoEcgy of the thiophene anabg r-[l-f2-thienyI)cycfoh~uyr]- 
piperiche (TCP) have been describedi, 2nd within the last two years this compoufid 
has &o appezred in the i&it drug -z3de3=5*6. 

Imperfectly synthesized PCP has been reported to Iead to distressful compli- 
rations incltiding coma and death’, although the natwe of the impurities was not te- 
ported. The usrral prep.wzz.tion of both PCF and TCP employs the intermediate I- 
piperidinocydohexanec~bo~~t~~e f XC; I).L.8*’ which cn be removed from the final 
product only with dif&ulty. The prsser,ce of variable amounts of this contaminant 
hzs been correlated with undue toxicofogic side-e@ctsLo, 2nd there is a need for an 

z-n&tics! procedure which would a&w its detection. This compormd is unstable both 
to gas-liquid (GLC) and thin-!ayer cbromatographic (TLC) methods in that &rough 
the abstraction of HCN the eoamine II is formed, which in turn degrades to the com- 
ponents cyclohexanone and piperidine. When sm& amounts of FCC are subjected 
~0 GLC analysis only the product II is observed, whereas with the InjecGon of larger 
quantities unchanged PCC is also apparent. -4 transition popufation between these 
two pea-ks indicates continuous t.r2z1sfom2~ion. Wi& the usrral TLC tecbniqces the 
nitrile (FCC) is degraded to a variable exzent 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 &romatograpk~~. 

We wish to describe an anaIyticaL prccedure that minimizes the degradation 
of PCC as well as altowing separation and character22ation of mixtures of PCP and 
TCP. 

PCP and TCP were obtained as their hydrocfilcride salts from Parke Davis 
(Detroit, Mick., U.S.A.). Reference samples of PCC and of piperidinocyclokexene 
(11) en benzene sdution) were prepared as described8*9. 

Analytical GLC anaryses were performed on a Varian E400 equipped with a 
flame iotizatioa detector, employing a 6 ft. x l/8 in. I.D. glass colr.mu~ with 3 “/, 
air-17 on Ckromosorb W at 1%“. Preparative GLC separations employed a Varian 
90-P equipped v&k a &errnsT conductivity deetot, xvi31 2 IO ft. x 3/S in. O.D. 

aluminum cotumn witk 10% OV-17 on Chromosorb W at 190”_ 
TLC analyses employed Merck 0.25mm silica gel 60 prepared glass @es, and 

the solvent system benzene-acetone-pyridine fl6:8:1). Visualization reagents were 
ninhydrin (0.8 oA in acetone) and iodoplatinate (4 g ckforoplatinic acid and 24 g Kf 
in I f water, difuted after standing with I I metkanot). 

fnfrared spectra were obtained on a Beckman IR-18 gratiog spectropkotometet. 

RESULTS AND DISCUSSION 

Typical ckramatograms of a pure sample of PCC are shown in Fig. 1. The 
faxer peak A is tke major Feak seen when smafl amounts of PCC are injected (1-2 &_ 
Zs retention time corresponds to that of reference enamine 11. A sample obtained 
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Fig. f. GLC of pux PCC. On the ieft, am&s% of a Z-pg sample wi*b eiectrometer gzin of t55 X 
EWLL; oi: the right, adysis of a ZC-.ug sample with eIec:trometer gain OF 256 x IO-‘“. For A and B. 
see text. 



from 2 prepar&ve GLC run {u&b appropriate prozection from the atmosphere) pro- 
vided ” i&Fafed spectrum :deaticd to th2E of syntietic HI. pi smalf peak immediate@ 
fallowing A is 2bsent in reference EI _ A tenfative structmI m@runefit of t-cyclohexyl- 
I,:1,3,~tetrah~~drcoyridine fan enamine isomeric v&h ii) is supported by the gener2- 
tion of &is r&nor component from 1’. foliowing treatment~wi-& ethanol and thermal 
crtrcking 

The second chromatogram shown in Fig. I resulted from the injection of 10 
times as much KC (20,& and wzs recorded at one-tenth the ampflfrcation. Peak B 
presumably represents u~ch=ged PCC arrd the se2 above the projected basetine 
between A 2nd B saggess &t&e gerrerziion of 4 from the sfower-nzoving B during pas- 
sas through the cotumn. 

If one empbys usual TLC techniques @i2te activation with heatfollowed by 
storage in 2 dry atmosphere), the chromatograp~ic desekiprnent of KC results in 
the genera&E of two r;inhydri+positive spots in inconsistent proportiuns. The faster- 
moving component wits undecomr;ased nitrile @CC) and the second component, re- 
nting at the otigin in ail bzt bigMy p&z or highly basic &vent systems, proved to 
‘W piperidine. In experiments where PCC was 2ppIied to 2 warmed TLC pl2t_e using 
direct he2’c for sofvent evaporation, o&y the second spot wiis observed indicating com- 
plete decomposition 2t the site of 2pp&&n. Attempts to cbromatogi-aph the es- 
amine 11 likewise provided oniy piperidine as 2 developed spot. 

A.wiytkd procedure abv fa f kg decompsiiion olr PCC 

By using an unac~iveted TLC pIste (opeo to ~&Gent room air conditions), 
2volding any heat during *he apphication of the sunpIe, and pre-v;etting the site of 
zpplication prior to spotting, the decomposition of PCC was largely circnmvented. 

A small drop of the chromatographic development solvem mixture is placed 
at the origin and zt!o-wed to evrpsrate. As soon 2s the zpparent dampness has dis- 
appared, but before the r&dnali dlscoloi2tioE is 21~0 test (the spot is stlit chalky 

white against 2 dnil white bzckground), a methanolic extract of the suspect drug is 
spplied v&h 2 microcaplliahy. Mter 2ir-dLying wvlthout heat, the chromatogr2m is 
developed for abozt 10 cm, air-dried until Iar@y free of pyridiae smell, 2nd then 
hated in 2n air oveiz st I 20” for 10 min. While stil! ‘not, It is sprayed with ninhydrin. 
The pl2te is allowed to cool, as~d overspmyed with iodopfatinate. The color deveiop- 
sr:ents and RF values of the various materiaEs assayed are given in Table I. 
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