
Two percent aqueous cobalt thiocyanate (CCC] has formd widespread apph- 
c&Ion in the 2naEysis of cocaine’. The test reiies on 2 change m the color of the reagent 
from pink to blue in the presence of dru,. = Its reE2tively poor specificity for cocaine was 
brought to our attention by local drug control agencies 2nd ied to the deveeiopment of 
a superior test not based on CTC’. 

It was of inteiesr to determine if CTC might make useful distinctions among 
drug types 2s 2 spray reagent in drug screening procedures based on thin-layer chro- 
m2:ogra~hy (TLC). Two percenr CTC in acetone has been reported to distinguish 
certzln alkaloids OR the basis of the extem aad r&e of cotor devefopment3. The ad- 
vzntages of acetone as a sohent \vere not described nor WBS a positive test response 
associated with any p&icuSar drug property. 

Our earlier eKorts in this direction& pointed to a unique quaMy of CTC in 
respondmg to the more hrghiy substit=M lipophihc homorogs of cerfa&x &u~s. 
Heron rrsponds readily to the aqueow reagent, codeine less SO, and morphine not 
at di; dimethyltryptamine responds but not trypt2,mine, methamphetamine responds 
we&ly but more than amphetimine. We suggested that a Hgand-sensitive &iocyyanate- 
isothiocyanate lirikage isomerism may be implicated in explain@ these results based 
on ana:o_q w&h the stetic and polar ef&cts operzting in related transition metal 
thmcyanate complexes5. 

It is apparent that CTC IS responsrve to the Iipo&ilic character of drugs, 2 
propem the import2nce of which in drug tr2nsport axxd action is increasingly esrden9. 
We report here our fzrther experience 1~1th the nature 2nd scope of this reagent m drug 
testing. 

The results reported here were ob~C~3 using prccoated silica gel F-254 TLC 
plares (Merck, Darmstzdt, G.F.R.). While the choice of adsorbent had Iittie if any 
effect o= the CTC-drq response, background interference ~2s si_&f%xnt with Flori- 
s!: which develops an immediate blue color indistinguishable frum the test color. 
Adsorbents based on sificx gel and, to 2 lesser extent, alumina wiif also develop 2 
blue background color as the plate ties. This genera& necessitates that test restits 
be _ntewreted within 5-10 min Lfter sprqJrin,a_ Hcwever, background color may k 
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repeatedly and selectively removed by exposure to a water-sztmted atmosphere. 
Test color or persistence did not change when commercial grades of acidic. basic, 
and neutral alumina were used as TLC adsorbents. 

Test drugs were spotted in graded cuncentrations on the TLC p&es and de- 
veloped for a soEvent front distance of EO cm with UO? ammoniacal methanol. The 
CTC reagent was insensitive to the acidity, basicity, or an> other property of the de- 
veIoping solvent as Iong as the usual amount of forced air or oven drying preceded 
the application of the reagent. 

A Ieess than sa:urating application of 2 % aqueous cobaltous thiocyanate (K P: 
K Labs., Pleinview, N-Y., U.S.A.) was applied to the dried plate with a conventional 
spray applicator. Since iTrater wrtl ultimately \%ash out a posrtive test rest& soIutions 
more dilute than 2% were self-defeating and more concentrated solutions served no 
useful purpose. No serious effort was made in this study to modify the reagent in order 
to optimize or alter the test result. 

That water is an important part of the test reagent IS brought out by the use 
of 2% CTC in acetone. This reagent has been reported useful in makmg distinctions 
between certain &aloids in TLC applications 3. In our hands, test responses were sig- 
nificantly weaker and less persistent_ The bfue test and background colors are com- 

pleteIy bleached out after standing for sever& days whereas the colors deriving from 
the aqeuous reagent are stabte indefinitely. No advantages to the use of the acetone 
reagent were observed. 

Test drugs were obtained either in unadulterated form from commercial sources 

or in prescribed dosage form from the Pharmacy of the Marcy Psychiatric Center (Marcy, 
N.Y., U.S.A.) Cannabis extract, methaquaIone, and diacetyfmorphine were obtained 
from confiscated material which had been submltted to our laboratory for analysis. 
Dimethoxyphenethylamine (DMPEA) heptanoate was synthesized by unambiguous 
means from commercial DlMPEAand w&s isolated in crystalline form. Arctigenin was 
isolated by column cffiomatography of the chioroform extract of Arctium Iappa 
seeds collected locally. 

EESrJLTS AND DESCUSSION 

The drugs tested in this study we;- arbitrarily divided into hydrogen donor 

drugs (Table l) 2nd hydrogen acceptor drugs CTabIe 11) by familiar criteria’. Drugs 
with nGxed donor-acceptor properties were inch&d in Table I as hydrogen donors. 
Available mea&red or cafculated octanol-water partition coeficieatsi are listed in 
Tables f and 11 G drug parameters which correlate reasonably welt with CTC-dru_e 
response. The average partition coethcient of those drugs responding to CTC at the 
level of 30 pg or Iess CTC (+ + and + m Tables I and II) 111 this study was 3.05 & 
0.30 (standard error of the mean). The average partition coeffcient of those drugs that 
did not respond to CTC, or whose response required more than 2Oyg, was I.21 + 
0.20. This difference was signifinnt at the p < 0.001 leve,el by t-test, two-tailed. 

As fipophiilic or hydrophobic character further increases, CTC response dl- 
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TABLE II 

RESPONSE OF HYDROGEN DONOR’ DRUGS TO COBALT THIO~~AlE 

Dryp Response la ca6alf Octamhc ater pmtifion 
?hi5cpmzte" l 

Xcetiaophen 
AceQ IsaIicylic acid 
Arctigeain 
Atr0pine 
Bufaanine 
Cannabis bexvre cztract 
Chlordkzepoxide 
Codeine 
CaIcfiicins 
cvcticielate 
&ethoqphenetbyIamine heptanoate 
Ephedrine 
GluwliMide 
EMaperidoI 
Kydromorphone 
Hydroxkzine 
Ikxxaiboxuid 
Lrdoczine 
Meprobamzte 
Morphine 
NyIid& 
OxaZepZim 
Peatazocine 
Phenobarbital 
Ph~3stigmine 
Procvclidine 
Qsinkle 
Sakoiine 
Scopofamine 
SWoxzzo~e 
Theobromine 
Trihexyphenidqt 
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* As described k ref. 7. 
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minishes to a weak, delayed response, such as we have obsersed in the czse of fatty 
esters such as glyceryl rristearate, and f%x&y to no response in the case af Aiphatic 
or aromatic hydrocarbons. Kifmgen content is not essential since mater-xiscibie 
solvents NC~I as acetone and metkanof .gGe a strong blue test c&x as does the weakly 
acidic arctigenin (Fig. 1). Thus, a positive tesr result entails a rather narrow corzpro- 
mise between hydrophrllic and Iipophilic character IIT the substance tested. 

It is apparent from this study that CTC-drug response cm often be promoted 
by the qynthesis of a suitabfe derivative. This is dramatically illustrated by the acetyf- 
ation of nor&ine and by the K-methyl&ion of trypbmine. 
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