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Note 

The use of elecb-on-acceptor reagents for the detection of some 
hallucinogens* I* * 

Tlic ~viclesprcad USC (or niisusc) of :L nuinbcr of clicniical compoui~cls lsno~vn 
to modify mood, consciollsncss iInd pcrccption broadly known ns llnllucinogens I~as, 
in rcccnt years, created ninny nicdicn-socio-legal prol3lcms. Tllis 1~s intcnsifiecl tlic 
need for improtxzcl nnalytical prtrccdurcs for the cletcction nncl iclcntilicntion of micro- 
quantities of tliesc substances. Such procedures arc importnnt for the accurate and 
rapid iclcntifi~ation of the chcn~icnl nature of illicit material s&cd by law cnforcc- 
mciit agcncics, or for clinical cliagnosis in tlic cast of pq*cllintric enicrgcncics due to 
drug-inducccl tosic stntcs, 

Nunlcrous mctllocls hat-c, in fact, lxcn rcpcn?cd in tlw literature for tllc idcn- 
tificntion ancl anal!*sis of the hallucinogens. Sonic of tllc methods wiclcly used for 
tlic aiinl>*sis of l~allucinogcnic substnnccs 11n\*c been revicwccl rcccntly by ikIORTON1, 
BM-l~\‘S c!l (11.2, I<AIsTHn:‘, ilncl Sl’I~IZI.ISG”. 

Tllc nlajority of the mctlwcls tllnt arc wiclcly used for the dctcction and idcn- 
tificntion of tlic llallucinr~gcns gc!ncr~lly iiivolvc nii cstraction step, followed by some 
form of cllrornatogrnpllic scpaua,tion ancl idcrltifcation. RInny diftcrcnt types of 
clwnical compounds have been rcportcd to 11c Ilnllucinogcnic, and this has ncccssitntcd 
tlw use of numerous diffcrcnt chrr.)ttlntogrnI~hic scparntion Ixxxeclurcs ancl chromo- 
genic rcngciits. 

Elcc.trfJii-ncccptor rcagcnts lia.ve lxxii cstcnsik*cly ciiiI~Ioyccl rcccntly for the 
detection of “3-cscessivc” (or “electron-rich”) compounds ou thin-layer cliromato- 
grains. Such reagents linvc provccl to 1x2 of considernble vnluc for tlic clctcction of 
mnny tl-Iws of orgnnic niolccuIcs including inclolcs6~~i, pIicnols7, nronintic aniincs7, 
aromatic ctlwrsR, pesticides” ancl pllcnothinzincs I*~“, \Vc now wish to report tlio use 
of ~7. sclcction nf clcctron-wccptor rcngents ns chromogenic rcngcnts for tlic detection 
of some liallucinogciiic drugs, 

NnZZucitwg~~~rs. Mescaline l~ydroclllorido, 3,4-n~etl~ylencdiosy~~mpI~et~~~~is~e [p- 
(~,~x~~ctl~~~lenecIic~.~yI~l~enyl)isoI~roI~yl:uninc~, desosyepllcdrine (N,a-clinxtl~ylI~llcne- 
tl~ylaniinc, ,i.k “Speed”), cc-nlctl~yltr~‘pta~ninc, and ibogaine Ilyclrochloride were 
obtained front the Aldrich Chemical Co. Ltd. 5-n’Ictllosy-N”‘,NWdin~ctll~~ltrypt- 
amine, N”,N’“-dimethyltrypttlnline, G-iiictliosylirrrnlalan, N”-metliyltryptamine, 
a-n~etllyltr\‘ptaminc and Ilnrmali~~e Ilydrochloriclc dihydratc were obtninecl from 
tile liicgis ~.lwnlicaI Co. N”,N’“-l>ictllyltryptnminc was obtained from the California 
Corporation for I3iochemical Research. n-lysergic acid nrniclc and r>-isolysergic 
acid amide wcrc gifts from Sandox AC. 

A sanlple of tvtl~rz.s-z-(~,~,~-trin~etl~o.~ypl~cn~l)cyclopropyIan~it~c llyclrochloride 
(TRIT) was a gift from Dr. I?. I). Coowrc, University of Rlontrcal, Muntrcal, P.Q, -.- 

g lssuccl as NliCC No. 131~4. 
*‘The name lmllucinogm usccl in this communication for this group of compounds is often 

used intcrchnngenbly with others such as: psychotominwtic, ~xqd~cclcllc, psychoclyslcptic nncl 
n variety of others. 
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u-lysergic acid clicth~*lan~idc bitartrntc (LSD), 2, j-dilllctllo.~?t_~-llletl1~lan’lI~llct- 
amine (S’W), ~-mctl~os~~-3,~-~~ictl~~~lcncclio.~~a~iipl~et~~~iiit~c ( AlMDA), 2,~j-dilllctlxX~- 
aniplWwi~ino I~~~clrocl~loriclc, a~icl 2,3-cli~llctlios~~nnil~llctaminc l~~~drwliloriclc tvcre 
gifts from tlic Dcpartnwit of National I-I~illtll and !Vclfare, Ottakvn. 3,q.,5-Tri- 
n~ctl~os~~~~rnpl~~t~~~~i~lc WIS ;1 iift from Dr, 0. HLTZJSGJX 

C/~r~~rwg~~~iic ~w,:‘cw!s. Tlw Collo\~*ing rcagcnts wcrc all frcshl~ &&.rccl directly 
before USC: TCNE - ;L solution of tetrac~~uioctli’Icne (I g) in acctonitrilc (100 ml) : 
TX]? - ii solution of 24, j- trinitro-9-fluorenonc (I g) in axtoiiitrilc (100 ml); CNTNl.~ 
- r?. solution of cJ-clic!~nnc)~iictl~~~l~ii~-2, ~.7-triiiitrcJfluorcnc (I g) in acotonitrilc (100 
ml) : TetNI.~ - a sulution of a,+ j,7-tctranitro-9-fiuorellonc (I g) in acctonitrilc 
(100 1111) : clllori~nil - ii solutim of cl~loranil (I g) in acctonitrilc (100 1111); fluorcinil - 
a solution of fluonuiil (x g) in acctonitrilc (I00 nil) ; TX13 - il solutiori of r,3,5-tri- 
nitrc~lwnzciie (I g) in wctoiiitrilc (I00 nil). J-INS - it soturntccl wlution of 2,2’,4,4’, 
G,G’-licsaiiitrostill,cnc (a gift froni tlic Ministry of .Avintinn, U,I<, Ckwcrn1~ic1it) 
in acctonitrilc. TACOT -- a solution of tctranitrcv _,3: SICi-clil,cnzo-r,3n,.l.,(j;i-tctrn- 
nzapcntnlone (0.01 g) in ncctonitrilc (I00 nil). TL’l~c tctranitro coni~~ouncl was prepared 
by 1iitration of clilJcll~c~-1,3a,_C,Gi~-tctr~l~~is~l~~CJlt~~l~ll~ (a gift flu1n E. I. clu I’ont de 
NC!nWUrs illld CO. Ltd.) l>>* tllc IllC!~llCd of CAJWOSI d (r~?,“. 

Color* tJCi.!ClO~ll~l~lll. Tllc l~allucinogcnu wcrc alipliccl in 0.X-, O,J-, X.0-, 3.0-, J,O- 
and x0.0-/cg quantities as the free lxws* from :iulUticlll in iI suitable Bc.~ltTllt (IO nqg 
of free hod iii x0 ml of wlvent) to Eastniau-Kodak “C.llromagratii” non-fluorescent 
silica gel (6oGr) sliccts, The plntcs wcrc sprn?*ccl with one of the wrious chronwgciiic 
reagcllts JllcntioJled abovc. Tllc illitinl cfllor devclolxllcnt awl ilIly subscqucllt cIlrulgcs 

in tlic color of tlic spots or any lxwligrouiicl cohr wcrc nutecl. The clctectir)i~ limits 
were also dctcrmincd. 

Mass sjxxlvotrk&y. Mass spectra wcrc clctcrniiiwcl using ;I Du’l?ont/C.E4C. 
or-1roB instrunicnt, 

PrL!pcII*<ltioII q A-“,N” -rl~l,rc:tI~_~~ll,~\~~tfl~liirrc~-CNl’h’I: CO~~I/~C.~ for II~~ISS sfx~ctro- 

.IIk:tvy, Nw,N”-I)irnctl~yltr~ptnminc (10 lng) \ViLS spottccl Ron a 13riIli<l\li~l\~l CCllUlOSC 
(without fluorcyxnt indicator) plate (tlliclsncss 0.10 mm) zrncl 1:11r(~ii1;ttc.~~r;il~liCcl in 
tlic solvent s$-stein isopropaiiol-ariliiionia-\vatcr (8: I 5 : j), TllC IJliLtl! \\‘ilS SIll%_“WI 

with a solution of CNTN1; and tllc arca corrcsponcling to tlw con~plcs scralxxl off 
and intraduccd diroc.tl>- into tlw mass spcctromctcr. 

.PYi$c7vdiorc of Ih N-tr~iC?‘fl,rOi,ill_\,b ti~vvhrtiw of ~Illrwrdill~: (SS) . Xcscalinc 
(500 mg) and tetmc~nnoetll~lcnc. (303 mg) \\‘crc clisst~lvccl in tlw ndnimunl wnnunt 
of etllyl acctatc and hated unclcr rcflus for 2 II 30 min. On cooling tlw solution was 
applied to two Rrinkmnnn PLC Silica Gel FlfiL, (tlhkncss 2 mmj plates and clwo- 
matographed in tllc solvent system cl~lor~~forn~-etllanol-~~~~~~~~o~~i~~ (I.5 : P j : 0~4). ‘L’llc 
main bancl (purple to ninhydrin) was rcmovccl nncl clutccl with ctllanol. On cvapora- 
tion this solution producccl a red-lwcwn rcsicluc whicll on rccrtstallizatic,tl frcm I~I- 
zenc y:e I~rown-pink’* crystals of N-tric~~anoviiiylmcscnliiic iixp. 147-r# ‘,. Awl- 

Whcrc ncccssary tllc I~alluci~wgcii \YitS obtirinccl ils tllc frco lJitW by clccoiq~osil~g tllc i\lTJ- 

proprinte snlt with zoo/( nqucous tunnionia solution nncl cstrirctil1.g tlic Ill.m:~tccl free bnsc with 
other. Tn the cilw of LSD LitiIrtrtrtc, tllc free base Wns lilxratctl irr situ, lay cxrryilig out n cllrolllib 
tOg!Xpllic run ia n SUitilblC! bnsic solvcllt. 

“* ‘I’hc pink-brown color of this conq~ound is of intcrcst, since the con~pou~~cl woultl bc cs- 
pcctccl to lx colourlcss when pure. The colour is probably clue to sonic form of il~tr:r!llolcculiLr 
coniplcs Corniation bctwccn the tric~i~llo\~ill~l group and the 7wlcctron spstcm of the triiiictliosy- 
plicnyl moiety of the nioloculo. 



NOTES 

In tllc majority of CMCS studied the l~~llucinogcns could bc detected on silica 
gel layers by one or mom of the rcagcwts used and usunlly the dctcction limits were 
very good, in some instnnccs being in tllc order (>I 0.1 ,~lg. As would 11ave been espectccl 
tlic polycyclic ancl consequently more “electron-rich” Iiallucinogcns, sucll as the liar- 
mint clerivativcs VIII ancl IS gave stroilgcr colors than tllc simple monocyclic p-phc- 
nyb.Ahyhmhc dcrivntivcs. I!luoranil was tlw only SatiShCtcJry rcngent for tllc 
P-pl~enq’lctl~ylaminc derivatives, such as mcscnlinc (I), 3,~,5-trinlctllosy~zmplletamine 
(TMA, II), 1~~~~~~s-~-(3,~,~-trimctl~osypl~~~~yl)cyclopropylaminc (T&/T, III), 3,4- 
methylencdio~yan~pllctnminc (MDA, 
ephedrine, “Speed”, 

VII), N-mctllylampllctnnlinc (id:,, clesosy- 
XI), z,~-dimctllnsy-q-mctll~l~~~~~~let~~~~i~~e (“STP”, “DOAI”, 

XXI), ~-rnctl~c~sy-3,~-~Ilctl~ylencclic~sy~~~npl~~t~~~~~i~~e (RIMDA, XIII), z,j-climcthosy- 
atnplietaniine (SIV), ancl 2,3-cliiiictl~osyaiii~~l~etaminc (SV), 

%he tryptzunine clcrivativcs N” ,Nw-clin~eth~‘ltry~~t~~~~i~~e (DMT, \:), N”,W- 
diethyltryptnminc (DET, VI), j-mctliosy-N”,N”clinietliyltrypt~mi~~e (IV), NW- 
mctllyltrypturtiinc (SIS) and a-mctllyltryptaminc (XVII) rcactcd strongly wit11 
most of tlw reagents studiecl esccpt I-INS; the colors produced wcrc relatively wcnk 
ancl slow to clcvclop wit11 cl&xulil. Fluornnil was tllc best reagent ivitll detection 
limits iii tllc 0,1-~/g range. 

The F_cnrhline clcrivntivcs G-rncthosyhan~l~l~~~~ (VIII) and Iiarmaline (IS) 
gave intcnsc colors ivitll all rcqcnts stuclied ancl encc again, with snnw reagents, 
the dCteCtiol1 IinlitS Wcrc H 0.1 pg. 

The nllsaloids ibogainc (S) nncl the lysergic ncicl derivatives wl>*sergic acid 

diethylamiclc (LSD, -XVI), wl>wrgic acicl amicle (LA, SVIIIa) and wisol>*sergic 
acid amide (isob\, SF’IIIh) were cnsily dctcctcd wit11 tllcsc reagents;. LSD reacted 
immediately wit11 all the spray rcngcnts usccl csccpt I-INS, howcvcr, a weak pink 
color was c~l~servecl with tllis reagent after 2q. 11. 

The electron-acceptor rcngcnts are useful for tllc detection of tllc hnllucinogcns 
not only lxxnuse of tlicir sensitivity, but also lxcausc of tllcir gcncrally “non-clcs- 
tructivc” action, i.c. ;I dclinitc chcnlical reaction dots not occur lxtwccn the I~nl- 
lucinogcn nnd the chromogenic rcagcnt on the thin-layer plate. T11c formation of 
electron-donor-acceptor complcscs cnnlAcs diffcrcntinl mass spcctromctr\~ to be 
carried out on tlw complcs, tllc I~allucinogcws lxing in gcncrnl more voln~ile tllan 
the cornplcsiiig agents usccl. The mass spectra of tlic lx~llucincgens (id!., the “clc~nor”) 
component can clearI>* Ix obtnincd (c/*. tllc USC of this type of rcngcnt to cletcct scvcral 
types of conqxamd, c’,g. certain womatic ctllcrs8), A gc>od example is slwwn in 
Fig. I. ‘l.7~2 colorecl product forllled from N”,N’“-din~ctl~~ltr~~~t~~l~il~c (V) and 

CNTNL; can lx introducccl directly into the m:~s spectronwtcr (if ccllulosc is used 
for the thin-layer clironiato~raplly (TLC) no prior clution of the colored spot is rcquircd 
as in the cast of the use of silica layers), The mass spectrum at relatively low tcinpcr- 
atures (,i,c. 121 0) is that CJf im-r (V) only, but at liigllcr tcmpcrnturcs (19Se) the m1SS 

spectrum is csscntially only that of the coniplcsing reagent cmw. 
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TABLE I 
GOLO*< ,~E,,CTIONS On gO>l13 II,\LLlJCINOGESS \VITI-I ELECTRON-,\CCEPTOR Sl’lb\Y IUhIGIZNTS ON SItI 

GEL I’L,\TES 

The CClOrs rq>GrtCrl arc tllO9.z Olx~~~ccI by \kwing the dc~clol~ccl chromatoymrns (nftcr spraying) 
claylight, ‘rhc initial color prrxlucctl 1,~ the pnrticulnr rcagcnt is rcportccl togcthcr with nny eubsc~W 
major color chnngcs. Abbrcvintions: Bl = blue, Br = Iwow?, Cr = ~TCCII, Gy = way, LX ’ = lili 
0 = orange, p =: pllrple, I.‘]< = plnlc, 1‘ 5 ycllo\v; (f) c fading, 1 = light. 

.__ Y _- -_ _- 

,- _ _-__- . a..- 

T 

II 

III 

IV 

V 

VI 

VII 

VIII 

IS 

Mcscnlinc 

g-w2t110sp-N O,NW-climctliyltryptsrnino 

NL”,~~-Dicthyltryptnnlinc (DBT) 

G-hlcthosyharmalnll 

Harmalinc 

OMe 

OMe 
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TCZVLP XlVF CN XlVP ‘I’ehVF Chlornrril~ Hlrrovnwil~ XNI3 MNS TACOTO 
- 

- 

- 

1Br 

1Gr (f) 1Br 

IBr (f) 1Br 

1Br ( f) 1’Br 

1Br 

GY 

GY 

Br 

Y+Gr 

- 

- 

Gy+Y 

GY 

IGY 

1Gy 

- 

Gy+Gr 

GY 

- - I’ - - - 

- - I’ - - 

PlcBr+ Br - lBr+lP lGy+Br - IPIC 

11’ - 1’ Y+Br - I Plc 

1Br I? YaBr - 1PlC 

113r - P S+Br - IPIC 

- - P - - 1Plc 

GY Br Y+GrBr Br Y O+Br 

Gr Br YBr+Br Br+YBr Y YaOr+YBr 

(Conlimrcd on p. 2~6) 
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TABLE I (currlirmtl) 
_- .-._-- _________..__-_ - .--- --.--. _-__ __ _ ._ _. . . -._ _- . _- __ ___._ ..-. ._-__-_ 

&7~~JJCi?JO&‘CiJ.~ 

s 

SI 

ST1 

SIIY 

1bog:ninr 

Me 

c? 
Me 

SVI Lysergic acicl clicthylnn~iclc (LSD) 

SVI T 

OMe 

_ ----- _-_- ___.__ -- . . .._.. _.-.. -- _._ -..._. -p_- 



---.---- ._-- 
VoJJrogcrric rl!fJgc~lls 

+Y Br Gy+I’ GyBr-tBr - - 13r-*lEir - II?-> -- 

- IGy->I’ - 

lGy-z-1’ - 

IGy->l’ - 

- lGy-a.1’ - 

- 

- 

Bl-;slGy - - 

1’4 - - 

IP -> - - - 

- 

- -, I’lc 

- -> Plc 

lr+ - Br-+ Kir ---clUr I%4 - 

11%~ - - - 

+- Br Gy+l3r IGy-> Gy lBr+ 13r P+lBr 13r l?lC 

1Br GY Br -+Gy I? 1Br OPk-> IN< 
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‘1’ABLl~ I (co/rfirrrtclE) 

SVI I In,b cl Lysergic acid nmitlc 

SIS 

--.- --- 
n Yellow lJnclcgr0u11cl. 

b Light purylc background, 

- _ . . ----- 

@ I3aclqrouncl shows wx1.1t pinlr(ycllow ~l~wrcscc~~cc in ultraviolet lifilit, 
d SVIIIa (D-lyscr&c acid amide) nncl S\‘l 111.) (wisolyscrgic acid amiclc) g:nvc the snlllc colors V 

the chromogenic rcaqxts usocl. The formula in the tablo clots not show the stcrcochcmicnl cliiTcrcn 
nt position 5 lxtwcw1 thcsc two nmidcs. 

too c (A) 
80 

4- 

40 

z 
iFI 20 

; 
E 0 L.L 

Fig. I. I%CJ 70-V mass spectra of the NW, Nw-dirncthyltrpptatllinc-CNTNZ: 
ssmplc tcrupcraturcs: (A) spectrum at 1310 (Xw, N”-dimcthyltryptnnlinc) 

conq~lcs nt cliffcront 
nncl (B) spectrum al: 

rgSO (CXTNF) o 
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GY Gy+Br Gy 
d 

- Li 1Br OPk-• PI< 

13r GY Br lGy->Gy I31 Y+lY - OF%+ Flc 

- 

particulnrly on the surfncc of TLC plates (cJ rcnctions wit11 inclolcs, Honcocrc ct nL12) 

to form tricyanovinyl dcrivntivcs. In the case of rnescalinc (I) it wts found that a. 

well delincd product, N-tricyanovi~iyltlicscnlirle (XX), is formed, as sllown by its 
mass spectrum in Fig, 2. This compound has also been prcprtrcd in solution and 
its structure determined unambiguously by chemical and physical means. 

In an attempt to find some even less volatile electron acceptors, two tempera- 
ture-insensitive high csplosives,,;(cf ref. 13)~ which are both polynitro compounds 
and which should be good electron acceptors (I-INS, i.c,, z,z’,4,4’,G,6’-hesanitrostil- 
bene, A, and TACOT, Lc., tetranitro-2, 3 : 5,6-dibenzo-~,3a,4,6a-tctraazapcntalcne, 13) 
were invcstigatcd. 130th compounds in question were quite suitable as spray reagents; 
TACOT in particular was quite sensitive to the llallucinogcns, if somewhat nonspecific, 
which appear as pink spots on a pale yellow highly fluorescent background. The 

me / 

Pig, z, The 70-v mass spectrum of N-tricyw~ovinylmcscnlinc (SS) at 180~~ 
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relatively low solubilitics of A and 13 in non-polar solvents meant. however, that 
only relatively dilute solutions of these reagents could be used, This fact, together 
with evidence that some reaction occurred between some of the hallucinogens in- 
vestigated and TACOT, indicated that further work will be needed to fully evaluate 
the utility of these two new potentially valuable_ electron-acceptor spray reagents. 
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