I.R. methodoliogy for methamphetamine and phentermine used in the central lab,

kﬁl’l

1.

2.
3.

4 L]

5.

fzractuon method: The methamphetamine or phentermine is
extracted from a basic aqueous solution into CH,Cl, and this solution
can then be dried through a sodium sulfate co]u%n n a pasteur pipette,
Add a very small drop of concentrated HC1 in .5 to 1 milliliter of
methanol, or add HC1 in methanol to the CH)C1, drop by drop, unti}l

pH 2, or bubble HC1 vapor through the solu 1on untbOyou are satisfied
all the sample has been converted to the hydroc de salt. Reduce
the solution to a small volume, add more CH CLE§}nd reduce in volume
again. The purpose of this step is to get Fi{@ of water, HCY. and
methanol. If when you add petroleum etheriiwo phases are formed,

go through the CH,Cl, volume veduction e again. Recrystali1ze
with petroleum etger by adding it to H,C1, solution when reduced
to & small volume. If necessary re tosd sfall volume and add more
petroleum ether. Let the crysta oW re decanting or filtering .
for I.R. This procedure may gi if, ans for d-methamphetamine
and d1-methamphetamine. Be prepare s inbetween. Lleaving in
beam for a couple of hours enh §§§~ occasionally.

Use the hexane - H,0 mefﬁ%SD
Extract methamphetaQ$8§ $:gz)y with CH,C1,, filter through
sodium sulfate aﬂ%; egs$ a11 with petro eum ether.

A celite colu ’$:§1ned in the white DEA manual the
na]ysws of 1n nibennies Purification for IR" separation

ra ‘\MEthamphetam1ne from amphetamine and
phenterm%ﬁe

Ch] at1n1c dGE)vatwve of methamphetam1ne
Ig Tean up where other methods don't work or to saparate from
Q} hterinine)

Shake out into organic solvent and dry down to decrease sample
size.

b, Add five drops 0.1N HC1.

c. Add 3-4 drops 5% aqueous platinic chloride add enough to form
all the precipitate possible,

d. After crystals have formed_ filter (with suction),

e. Wash crystals with three or four drops O.INHC1 then two to
three drops methanol (be carefu1 not to dissolve crystals).

f. Run on KBr.

g. To regenerate methamphetamine extract (if you don“t 1ike to
run complexes) add several drops of NH ,0H. extract methamphetamine

EQUAL OPPORTUNITY EMPLOYER
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STATE OF IDAHO

| 'D]L“ PARTMENT OF HEALTH AND WELFARIE
BUREAU OF L \B()R AT ORH‘S 2220 Old Pe niteniiary le:] }m-.: 11y R3702

Procedure often followed in the Central Lab for the analysis of amphetamine,

A. For preliminary analysis:
1. Spot tests: Marguis
Feigl's secondary amine test
Mecke

Froede ng

2. TLC: Either basic extract or a methanolic extraction is spotted
on a plate and ran in Clark's T ( nol 100/NH,0H, 1.5},
The plate is visualized by a ser1é§30f sprays
Fluorescamine, lodoplatinate, Dngbendorff 5.
(Dragendorff's I use ma1n1y)‘<>

3. GLC: 10% Apiezonl+ 2.5% potas¢30 Q% ide useful for both
quantitation and qua]1t{% wék fication.

B, Additional ana?ysas for a fi ()@epo@» K/

1. If there is enough mater& % ry for an I,R. First
we try to recyrstalli andelic acid, perhaps
with some preliminar c] move caffeine and/or
ephedrine. Can ¢ qht on KBr in pasteur pipette.
Might try the nup and formation of the hydro-
chioride sa1t

If that fail
. Vo]a;§}1ty ta311ne tests (not very successful on
rosstops)

kg§ e in phosphorac acid.
‘ch Pla 1q;? horide in phosphoric acid {more sensitive-
0

may w more often),

(F§% More GLC: 3% OV17 3 feet column with and without acylation
<2 to observe peak shift. (Take up sample plus acetic anhydrxde
and inject)
120% OV17 6 feet column without acylation

EQUAL OPPORTUNITY EMPLOYER
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Thin-layer chromatography of 3,ﬁ-methylenedioxyamphett@:, 3,4-methy-
lenedioxymethamphetamine and other phenethylamine atives

M, A, SHAW %6
Crime Detection Laboratory, Roval Canadian Mounted Police, Re@a. Suskatchewan ( Canuda}
and 6\
H. W, PEEL’ @Q %
Scientific Services, ¥ L Directorate, Royal Canadian @w!ed Pu@, ttawa, Owario ( Canada)
(Received June 13th, 1974) C)O &
<
®ta i rugs) are used medicinally
Use o

%
Many phenethylamine deriv \Q?(a@c
for therapeutic treatment. Illici 91!" one a { many of (hese derivatives
..t‘kg'rc 'l@ case with which chemical groups
iy

have increased greatly in recentyear

prie iyl nucteus {moicly) hus resutted in the
cindyepic substances. including such drugs as
and 3.4-methylenedioxymethamphetamine
4 problem to the forensic anaivst who must
V. There are often not sufficient dilterences of

can be manipulated on the M
synthesis and use ol o
3.4-methylenedioxyam amiheN
(MMDA), Substa

\(éguc {ahese”s
have the capn%@ c@. for
physico-chemidahpro @M
chromatog %c m .

A
st fly distinguish popular phencthylamine drugs by
Thédollowit ! tu%%s carried out to develop a method that could be used to

scree MDA and Q A in thin-layer systems already in use in our tuboruatary,
As other current irethods using thin-layer chromatography (TLC) as a screening
t tque, a sequential spraying pattern is carried out'*, Indeed. the appearance of a

icular color with a specific spray reagent, in conjunction with an accurate R,

, K\’uiuc‘ can often serve to distirguish a particular substance rom other chromato-

'rvhfmnrrg-\- YTy w B RS

graphically similar compounds. The use of a galiic acid spray, adupted rrem a proce-
dure reported by DeMavo er ald, served to distinguish MDA Trom MMDA, The
application of the flucrogenic reagent fluorescamine is described for the genera! deteg-
tion of phenethylamine substances, ‘

EXPERIMENTAL

Apparatus

The chromatography tanks used were glass, generally of thesize 23 - 12 23¢m,
with glass tops sealed with starch glycerin paste. The tanks were Hined with filter puper.
Analtech silica gel G plates {230 um) were activated for 20 min at 115° before use
(available from Mandel Scientific Co., Montreal, Canada),

* To whom reprint requests should be addressed.
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202 NOTLS

Reagents
Developing solvents. (1) Methanol-ammonia (100:1.5); (I Benzene {distilled)-
dioxane (distilicd)~cthanolw:\mmonia (150:120:15:15); (1D Chloroform {distilled)-
cyclohexane (distilled)-diethylamine (50:40:10).
A\ -#’Flmu'vsmmiue spray. Fluorescamine {Fluram &, Roche Diapgnostics, Vaudreuil,
Canada), 5 mg/100 ml in acetone.
Ninhydrin spray. Ninhydrin 0.1 o7 (wfy) in acetone is prepared fresh.
Gallic acid spray. Gallic acid 1.0% in sutphuric acid-cthanol (1:1), St.ob®ihc
dark. ' \
Potasshuy iocoplatinate (acidified) spray. Platinic chloride (0@6@( d potas-
sium iodide (5 g) are mixed with water to produce 100 ml, Hydroc acid (2 mi)
is added to this solution. .
Drug standards. Solutions of either the free base or s \g%rc prepared in a
Kknown concentration of approximately S mg/ml in ethunoé@\: 1cﬂ&nol.

Procedure %Oﬁ QQ
Approximately 50 ug of each drug were spostedand @ he ggﬁning distance

of each plate was 15 cm. Codeine was run of.¢ plal?\s an il standard, A

reference mixture of amphetamine, benzph thanine e5Ct was included on
most of the plates to monitor the umkg tionoFhe pli btained from using
solvent 111 were sprayed with a 5% mn lic\sgkgfm rochloric acid prior to
commencing the sequential sprayit Leg :‘en@ 1e cffects of the residual
diethylamine. Alter each run, ate ’éuir@ 7 sprayed with fluorescamine
spray and viewed under ultra okl lig Q?li ‘Q;l ed spots were noted. The plate
was then oversprayed wit vdri Qruy Afied at 70° for approximately 5 min
and obscrved for any wﬁvel %&n. 1@) ate was again oversprayed with gallic
acid spray, warmed ga for @f“@??and observed. The plate was linally over-
sprayed with acidé\d po aiéﬁ i tinate spray for general development. After
each spray sequenee, th in Ances of the spots were measured and the Ry and
Reodetne (Rr ’&B&ivc to codeil ues calculated. The values obtained l'or the phen-
cthylan‘ninébsmnces and soim other hallucinogens arc given in Table 1.

sensitivity of detection of some of the drugs with ninhydrin spray. fluo-
regepfitifie spray und gallic acid spray was determined by diluting the appropriate stock
solitions and running the drug on the thin-layer plate in developing salvent 1 or i
These results are given in Table 1L

The data in Table 1 show that itis often difficult to resolve MDA and MMDA
using only Ry determinations. The inciusion of gallic acid spray in o sequential spray-
ing pattern readily distinguishes these two compounds {rom each other with very good
sensitivity. MDA appears as a green spot and MMDA appears as a blue spot. The
other phenethylamine derivalives did not develop any interlerences with this re-
agent.

A number of other TLC solvent systems had previously been investigated, but
were discarded for reasons of poor resolution, poor sensitivity and difficult handling
procedures. The three solvent systems used in this study ure usclul for many ather
drugs/poisons and generally give good reproducibility. A second spray reagent lor
MDA and MMDA was also considered __chromotropic acid, 1.0%in sufphuric acid-
ethanol (1:1). A similar chromotropic reagent has been previously investizated by
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TABLE 1

TLC DATA

Substance I3
!

MDA 0

MDA ("

Mescaline t

Amphetamine "
Methaniphe!-

amine 1
Phenethylamine 9
Ephedrine e

Phenylephrine ¢
Benzphelamine 1
Phenmetrazing (.
Phendimelrazine {*
Chlorphenter-

mine 0
Dimethylteypt-

amine 0
Dicthyltrypt-

nmine *5
PCP T
LB 15
Codeine &

* A
S.D.t‘ulelnf LAl

DeMayo of al.’.
respectively, amd -
the gallic acid »y

RESULTS AND 1

The Rpve
running disan.
usually from b

TABLE 11
DETECTION L1
Substance

MDA

MMDA
Mesealine
Amphetamine
Methamphelantifi
Phenethylaming
Ephedrine
Phenylephrine
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yand potas-
sacid (2 ml)
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TABLE I
TLC DATA
Substance Developing solvent

1 7 i
R}' Rcaderne S D cddel‘nr RF Rradrtut S D, cu.!elne RF Rruddu S D ro.lel'na

MDA 0 50 2 O 00—! 0.43 1 20 0.05 0.4" %1
MMDA 0,55 098 0.0, 041 1.10 0.05 0.40
Mescaline 0.46 0.8 0.02 .19 0.57 0.05 0.26 1.16 0.09
Amphetamine 0.61 1,08 0.01 0.46 1.27 0,04 0.41\ 0.2
Methamphet-

amine 0.56 056 0.4 047 122 0.08 %)@ 0.1
Phenethylanine 0,53 0.96 0.07 0.37 0,96 0.01 0.18 0.05
Ephedrine 0.48 085 0.04 0.26 0,71 0.05 « 0 0.13 0,60 0,04
Phenylephrine 046 181 0.03 0.03 0.09 om%\ 0.05 0.20  0.03
Bepzphelamine  0.78 137 0,03 .76 2.3 0.7 3.0 0.2
Phenmetrazine 0.60 (.06 0.07 0.50 1.40 N A8 17 0.2
Pheadimetrazine 0,02 0.02 0.0 0.01 0, O‘o 0l Q 8 0.9 0.2
Chlorphenter- l&

mine 0.62 110 0.08 0.51 142 o@ éi 1.8 0.2
Dimethyltrypt-

amine 0.59 1.4 0.01 %g)] 34 02] 0.89 0.04
Diethyltrypt-

amine 065 115 003 Q Q 031 133 003
PCP 071 1.27 005 @ 072 At 0.3
LBJ 0.76 1.3} 0 ’ U 0.52 2.2 0.2
Cedcmt 057 lOO \ 36 0.24 1,00 -—

S D sodtine 1S ths. smn dma

DeMayo ef alb. Tl ors mc MDA and MMDA were pink and purple,
respectively, a éﬁ&cw&g&ﬂ crenimlc than the gallic acid spruy. However,
ug

the gallic .1(:16\1) '1y v c more sensitive.

{Q&ND Dis @ '.”

RESUL,
QQThe Ry values (and subsequent R, 4,10 Values) were obtained by measuring the
x Mng distances obtained from three separate tanks of the same solvent system,
sually from three sepurate plates within that tank. Taus, most of the values recorded

TABLE Il

DETECTION LIMITS (yg) OF SRAYS

Substance Fir:orescamme Ninh vdr!u Gah‘rc nctd
MDA 0,05 20 1 ’
MMDA 0.05 10 {
Mescaline 0.05 5

Amphetamine 0,05 20

Methamphetamine 0.5 20

Phencthylamine 0.05 5

Ephedrine 10 10

Phenylephirine 0.1 5
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204 NOTES

in Table 1 are the result of nine values. In addition, similar data have been oblained
separately in another laboratory.,

The application of fluorescamine as & spray was investigated and lound to he
very useful. After spraying, the plate is viewed under ultraviotet light. Generally the
phenethylamines are visible as green fuorescing spots or us dark-blue absorbing spots,
The intensity of the latter may be increased by exposing the plate to aGmipor of am-
monia prior to spraying, Table [1 shows the detection limits obwi‘n@' the fluoresc-
amine spray on some of the drugs. é\

)
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Studies on Fluorescamine; Part I—Applications of

Fluorescamine in Forensic Toxicological Analysis
- . s P . - - '%‘;

W e c‘¢+ ot vk ?iu /Lh-n el 5 v‘y ("’V/ /

/C,E'ha/

—
Y2, }L,V,-f\/ 7S ‘//}15 # 7/,\34(

Weigele and co-workers {1,2] reported the struclure and synthesis of the reagent 4-
phenylspiro [{furan-2(3H), 1 -phthalan]-3,3'-dione {ftuorcscamine), which reacts with
substances containing primary amino groups te yicld highly fluorescent products. Recently,
Undenfriend and co-workers {3-5] published a paper describing the use of fluorescamine
in biochemical analysis. This reagent was of interest because of its possible use 10 im-
prove the detection and diiferentiation of amphetamine and its relatives in biofogical
samples and solid dosage forms. The main subject of this paper is to present data
which clearly demonstrale the use of Muorescamine in forensic toxicological analysis of G.)
amphetamine and differentiation from methamphetamine, This reagent also has poten-
tial application for analysis of other drugs containing a primary amine group. ‘\C)

Two compounds of primary interest Lo the law enforcement effort are amphelat
and methamphetamine, although a few other amphetamine-like drugs are also%@ ¥y
controlled. The physiological elfects of these two drugs are similar {6~ eth-
amphetamine having a slightly greater stimulant effect on the central ner @; system,
Amphetanine and methamphetamine are both optically active compou d?g he dextro
jsomers are about lwice as active as the recemic mixtures, howev isogers are
under Federal control and are listed in Schedule I of Public Law 91«&@ & ‘

An excellent review of existing methods for analysis of Q@am' OQ'IKMS
been published (9], Miles and Schenk {/0) made use of the “matura flnores of
phenylethylamines to assay these compounds in phar w@h:ical&gcpa@ Few
attempts have been made to form fluorescent dcrivati\% [ an ami refated
substances. \ @

in this work, MMuorescamine is used to form ‘fuores erj 05 11 has also
been found very simple to further analyze %@uom\@( desivative formed in the

spot test by thin-layer chromatographic ana.l@ é
D" W Q
Methods and Materials O O ,&

Fluram™ {Muorescamine) g‘ irchi \'fro:@oche Diagnostics, Division of

Hoffman-La Roche, lInc., , hc@wﬂ is supplied in vials containing
100-mg {luorescamine crys&{s. Flur s%ﬂ t room temperature in bolh solution
and powder form; thus, r@gtm@‘ n mended by the manufacturer,

cd™

5
The fuorescaminggsis) prepar nt orking solution by dissolving 50 mg of
Nuorescamine in W of acclone, worescamine has minimal solubility in waler

)
Recewved i'xp@Qcanon 30 Aug. 1974; revised manuseript received 31 March 1975; acecepted for

5
publivati Tl 1975,

CForensi toxicologival mass spectroscopist, U5, Asrmy Crimi‘nul {nvestigation Laboratory-
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M1 Fig. 1, fluorescamine (I) reacts with primary amines (1) to form intensely

)

“and Jt will decompose in the 'prgscncc o1 WL, 11 e wssuy, v— ——
hydrolyzZed to water-solubic nonfluorescent products 1],

fluorescens substances (I, providing the basis for a rapid and highly sensitive assay
for compounds containing a primary amine group, such as amino acids, primary
amines, peptides, and proteins {3]. The reagent (I} does not react with secondary or
tertiary amines. Thus, it provides a quick methed to distinguish different types of
amines; this has been found to be very helpful to distinguish between amphetamine
and methamphetamine. Amphetamine is a primary amine and yiclds an intensely blue-
green fluorescent product in the fluorescamine test and methamphetamine does not
yield a fluorescent product.

FIG. |—The reaction between Fluram® (1) and a primary amine {11). %Q
"The spot test procedure used was Lo add to a Lile-welled spol plate tw s of
borate bulfer, pH 9.0, and cheek the [uorescence. AR fluorescence of inations

were performed in a Chromato-Vue® box (manufactured by Ultra-Violckh uctsﬂ..
San Gabriel, Calif.,) using the long wave {366 nanometer) for excita 0@ 1th
the fluorescence is 5o strong (hat it can be detected in room iig&wuh 1
uliraviolet (UV) source for excitation, Then a small amount oE‘@e cxhj{i“
added to the borate buffer and the [uorescence was de iped. Il@ m
check the cleanliness of the plate and the natural nativ qD csce@a t
for proper interpretation of the results. The test was Lép cele Qrddi
the Muorescamine acetone solution and checking t%ng-m

test was the formation of a very intense blue-gre \

drop of
ores€engg, A positive
rod negative test

ore
was one that did not form a fludrescent pr%&, r h@ores@ of another coler

=)

2 he,ﬁlf cly blue-green product

. Fwo to three microlitres of

due to the native Nuorescence of the substanc

Quite often it was found lo be hcl;g‘:@o an
L

further; this was done by thin-fayer ¢ RORL;
the spot test were applicd to a siljc chremidvbgram which did not contain
any fuorescent material, Stand VOLCs vere prepared from known sub-
stances and also applied &he @nmo ~ The chromatograph was then
developed in a chloroforWl 1anol\$lcm ). After development the fluorescent
products were located wﬁ\ e aid of Eougc UV light and the Ry values compared to
that of standard co Bds. Since very small amounts of the aqueous reaction mixture
were required fo -layer chromatography analysis, there were no problems with
drying of the I'Q Atogram before chromatography.

Amphelamide present in urine specimens (10 miy was isolated by extraction at pH
11 with two solumes of chloroform:isopropano! {3:3) [//]). The solvent extracts were
reared with 0.10 mb of acidified methanol (0.1 nal subluric acid per litve ol methanol)
o seamarated . The cesidue way redissobved in 30 gl ot methanol for application

Y N ;

R S
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Simuttancously, in dupheae, drge free unne and amphetamine-containing urine {drug-
free urine that was “spiked” wich amphetamine sanging [rom (010 to 30.0 pp per 10 mi
urine} specimens were prepared The duplivates were then spotted on separate TLC plates,
coated with a 250-pm laver of sthica ped without (hiorescent indicator, The TLC plates
were developed in ethyl acetate:methanaliconcentrated ammonium hydroxide (170:20:10
by valume) [42], The plates were removed when the solvent migrated between 18 and 19

_cm and dricd with warm air from a hair drier type of air blower. Then the plates were

dried 10 min in an oven at 75°C to remove residual ammonia. Residual ammonia inter-
feres with the ninhydrin spray: it does not interfere with the fluorescamine reagent.

One TLC plate was developed with ninhydrin and the duplicate was developed with
Fluorescamine. When the fluorescamine lest was applicd to detection of amphetamine
on thin-kayer chromatograms, the Muotescamine-acetone solution {50 mg%) was Tirst
sprayed onto the dried chromatogram and then oversprayed immediagely with the pH 9.0

horate buffer, The fuorescent produce was visualized and log with long-wave UV
light (366 nm). A\
Results and Discussion @

Theoretically, the fluorescamine test should yncl(jomnvc results only with compounds
containing a primary amine group, I order m y this and evaluate possible interfering
compounds, many common diugs \\}mh en as cxhibits in the forensic chemistry

taboratory were tested. The standard wr nr.h dmed in this laboratory consist of
a combination of pure drugs, .1b| a ¢l c chemical constituents of the
trade name compounds can he som in stafidayd 1o fs ‘es [13, /4], About 10% of the

standard compounds tested )wk&*@pomnﬂ UOTCAC! ¢ test; these results are contained
in Table 1, From the molect ucl th sonnds examined, # was concluded

u
that a primary amine W:Q@ phiren {} 1ing o positive fluorescamine test.

Many compounds have(hatise iU s important 1o note this by determining
the presence of ﬂu(@ncc :\ ddition of borate buffer, before the addition
of fluorescamine, k@, an m mks with this test because it is extremely sensitive

and very sma dm in mli I false positive results,

Ampheta d w@mmc can be distinguished easily by the fluorescamine
test. Bo@hcq @% e the same colors in the Marquis, Meckes, and Frochdes
and V @

’ spot t a of these compounds are indistinguishable, However, the
amm iive with the primary amine, amphetaming, and negative with

con thamphetamine,
et amine preparations have caffeine or other components which inter-
ferc wi ctrum. Under this circumstance it is convenient 1o spot 2 1o 3 ul of the
positive ﬂu amine spot test on a thin-layer chromatogram and compare with standard

fluorescent derivatives. The chromitographic mobility of the MNuorescent derivative ol
amphetamine has been found to be unique. No other standard compound (see Tabler1)
has been found to form a Auorescent derivative with fluorescamine and then migrate
the same to that to amphetamine fluorescent derivative. The amino acids tyrosine, phenyl-
alanine, and histidine have been studied, as welt as Aldomet® (a-methyldihydroxyphenyl-
alanine). All four of the Nuorescent derivatives of these compounds remained at the
origin in the chloroform:methanol (40:10) mobite phase, while the amphetamine Huoro-
phore moved at an R of 0,30,

Often it is necessary to perform urinalysis (o determine amphetamine abuse. The classic
method of detection of amphetamine in urine is extraction and TLC analysis with ninhydrin
spray, Thc gemrally ac;cmud minimal detection limit of mnh)dnn reagcm spray for this
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TABLE |

Exarination of siendieq APRes WH e

FON Ui .

EMMM
Drug Test Drug Tou
L Aceryleadeing - 49, Caffeine (PCP) -
2. Amcesec® Caps (aminophylline - 30, Cafilon® {(calcium lactate) -
compound) St Caleium cvelobarbial -
3. Aminrophyiline + Phenobar- - 52, Camoguin® HC3 tamodiaquin) -
bital Tablets 53, Camphocodine* -
4. Aminopyrine - 54, Carbarsone! (N-carbamoylar- 4
5. Aminosalicylic acid - saniltic avid)
6. Amobarbital - 35, Carbinoxamine maleate 6 -
1. dl-Amphetamine + $6. Carisoprodol @ -
8. d-Amphetamine sulfase + ST Casvara saprada '\O
9. Sodium Amytai® - 58. Ch!omcctupl;ono@ -
10. Amphojel* {aluminum hydrox- - 59. Chloramphenic -
idey 0. Chloromvey 'Qﬁwdur(chlor' -
th Ampicillin trihydrate + amphenical)
12, Ampicillin + 61, Chioral Wydyaie -
13, Anacin® - 62. Chioreps; ene -
14, Anahist® - 63. Ch %imcdipi:mplmtc -
15, Analexin-AF® . 64, quing phosphate -
16, Ananase® {plant prolease con- - 65, rph ine -
cetilrale) 60. lort ‘:Q-cli HCl -
17, Ansional® - Q?. (.‘h@mcl hlorphenir- -
18, Antipyrine - @ i a %
19. Anturane® s (') 68, fﬂn"’@ drocholic acid) -
20. Apresoline® HC thydralazine \\ ‘ -
HCl) O &Cib' -
21, Ascorbic acid Q = Q) . ablet™ {ephedrine HCY) -
22, Alarax® {hydroxyzine HCL.) - \. 72, (Claymit -
23, Atraxin® {meprobamaic) \@ \Q caine -
24, Alropine sulfate (b odeine -
5. Auramin?® X 5. Colehigine -
26. Awreomycin® 6 \\ ‘@ . Combid® -
27, Avenyl® Hey (moiptylinco « 7. Compazine™ -
HC \g 78, Co-Pyronil® -
28. Barbital (8(\ Q Q’ 79, Conancyl™ {prednisone) -
29, ucnadonaq Q) - 80. Coricidin D* -
30. Beller a\ 7 b!elsg O - 81, Cortisanc acetate -
3. Bcll%" Sp c@. % - B2. Creatine -
32, Bendgryre 6 - 83, Crystoidy* (hexyiresorcinol) -
33, Bewdectin - B4, Crystoserpine® (reserping) -
34 ’% mid* (proben - 85, Cyctandel -
({lcnzcdrinc‘d (amphetamine suf. + B6, Cyclobarbital -
fale} 87. Dalmane® (flurazepam HCH -
. Benzacaine {elhyl aminoben. - 88. Daprisal® +
zante) 89, Dapsone® ¢4°, 4"-sulfonyldia. +
37. Beta-Chlor? {chloral betaine) - naline)
38, Bicillin® {henzathine penicillin - %0. Darvon* {propoxyphene HC) -
G) 9. Darvon® Compouncl;ps -
39. Binoctal® {amobarbital, seco. - $2. Darvo-Tran® -
barbital) 93, DB (phenformin HC 5) -
40. Bisimuth subnirrale - 9. Declomycein®™ (demethyichlor- -
41, Bromanautine® - tetracycline HCly
42, Brovariny - 95, Deha-Cortef® (predaisolone) -
43, Brucine - 96. Dexamyie +
44, Butabarbital - 97. Dexedrine® {d-amphetamine +
45, Butalbital - sulfaie)
46." Butazolidin® {phenylbutazone) - 98. Diabincse® (chlorpropamide} -

47, Cafergor® {ergotamine 1artrate
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01,
102,
16},
104,

R 106,
: 107,

108,
g9,
10,
Hi.

12,
11l
114,
118,
116,
ns.
; 118,
s 119,
] : 120
121,
122,
123

124,
125,
126,

27,

128,
129.

B i
QK 136

138,

139,
140,
141,

142,
143,

= 144,
145,
146,
147,
143,
149,

05,

Digitalis -
Digitoxin

Digoxin

Dihydrostreptomycin polymix
Ditadohydroxyquin

Dilantin® (diphenylhydantoin)
Dimetane® (brompheniramine
maleate)

Dimctapp?® +
Dioctyl sodium -
Diphenhydramine

Diphenythydantoin with pheno- -
barbital

Disaphrol Chronotab® :
Diurii® -
Doloran® (atlobarbital)
Donnatal®

Dariden® (glutethimide NF)
Dormopan® (hexobarbital)
Doxidan®

Dramamine® (dimenhydrinate) R (')

Drixoral®
Ducolax® (bisacodyl)
Edrisal®

Elavil® HCI (amitriptyline .
HCl @ \Q

Ephedrine HCL

Ephedrine sulfate %{b @
Lrgotrate® maleate ono%
mal¢ate)

Erythrocin®\E uonuéqo é

ethylsucgis

Erythr r% -b T
Eirr}y:l ycin silsc@ 6\/
e

(I n®)

]30 rom)@mn‘” %
Rskatrol® Rmns

tinyl® (cthmyl diol)
Ethylmorphine
Ferrous sulfate -
Fiorinal® -
Flagyl® -
« Floraguin® vaginal tablets +
{dijodohydroxyquin)
Flurazepam HCI -
Gantrisin® (sulfisoxazole) +
Glutethimide -
Grifulvin V¥ (griseolulvin mi- ~
CrOSize)
Griscofulvin -
Gynergen® (ergolamine -
tartrate)
Halotestin® (fluoxymesterone) -
Hashish -
Helozid -
Heptabarbital -
Heroin (dmcctylmnrphmu) -
Hetrazan® (diethyicarbamazine -
citrate)

R, WM v h ARER2S MK INLF GETEES

Drug Tesd

150,
181
152,
sy,
151,
155,

156.
157,
158,

159,
1603,
161,

162,
163,
lﬁ-i

Dy _L'

High Grelan® homp)mbunl)
Homatropine hvdrobromide
Hyproton® ({chlorihalidone)
Hyminol* {meithaqualone)
Hyosevanmne of sinimontu
Hosone* ferythromyom ¢
laie)

Immenoctal® (am tad)

Indocin® (indmaﬁ& in)
Tsmelin® sudf, uanethidine
sulfate} a@
bopropyl %obnmalc
Isordid *(Misosorbide dinitrate)
df(.‘%g) {caffeme)
ine' tehioramphenicol)

chr hlorambucil)
ch

lbn !zarcpoxldc

H
. : am %{m}ccnon usp
“Lingod Qﬂmcomycm HCI

m rate)

emptib (dlp?:caoxylalc HCI
with atropine sulfate}
Cyserpic acid diethylamide

! Mandelamine' (methenamine

iR,

182,
183,

184,
18S.
186,
187,

188,

189,
190,

191,

192,
193,

194.

tus,
196.
197,
198,

mandelatey

. Mannitol (Kerean)
< Maple Tablet (maple prepara-

tion)

. MDA (methylenedioxymmphet-

anvine)

. Marezine® (eyelizine)

. Meclizine

« Meconic acid

. Medroxyprogesterone acetate
o Mellanit! (thioridazine)

. Mephenesin

. Mephobarbital

Mepivacaine HCl injection 1%
{earbocaine)

Meprobamate

Meprophen! (meprobamate)
Meridon

Merthiolaie® (thimerosal
Methadone
Methampheiamine
Methapyrilene
Methagualone

di-Methionine and vitamin B,
MMethyleellutose
Methylhexabarbital
3-Monoacetvimorphine
Mycoststin® (aystatin USP)
Myleran® {busulfan}
Myticon®

Mysoline® (primidone)
Naron® {cyclepyrabital)

Test

!
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Drug Tot Dlug Test
295, Tclrauclmc L Tyvlenot® (.mc'!'\mmophcn) -
286, Tetrex' ftepracyeline phos- 32, Usecholine' {bethanechol -
phate) chloride)
297, Thebaine - IEY. Vatum® (dinzepanm) -
298. Theophyliine - M Vablestriis (methallenestrily -
299, Thianphenicol - 315, Vasodilan® (:\oxsup%c HCH -
100, Thorazine® (chlorpromazine) - 316, Vigosan™ -
301, Tigan® (irimethobenzamide + 347, Vistarit® (hycifccga -
HCB pamoale) A\
302, Titralac® {(calcium carbonate) - 358, Vitamin B, +
303, Tofranil® (imipramine HCH) ~ 1§9. Vitamj nlhctic} -
M, TFranquinal® (meprobamate) - 320, War
305, ‘T'riacetylolcandomycin + i, \:\’ mifie sulfate® (mephenter- -
306, Trilafon® (perphenazing) - i
307, Tri-Span® + @yp';?louls -
308, Tropacocaine HCI - Zacnr n* -
109, Tuinal® (sodium amoburbital - n tethosuximide) -
and sodium secobarbital} 325 l[opunnol) -
110, Tuss-Ornade® Q

ound that Buorescamine is a more
nph@l ¢ on thin-layer chromatograms, These
limit of amphetamine in urine samples

{er vancd is the method of detection, ninhydrin

limit of ninhydrin and fluor, \nmc as

sensitive method for (hc
bﬁﬁ

results are tabulaled §
is increased 100 nmc

or fluorescamin \ Q

Other physno%cal al ning primary amino groups normally present in
drug-free ur@ exir Al Q&acl with Muorescamine. This was cvidenced In the
non-dru aind mc 2). As many as eight well-separated fluorescent areas
were ?&e ed mural!y accurring substances containing primary amino

onstdcrably fess than thal of amphetamine in the developing
s tie naturally occurring compounds do not interfere with the

grou ll ha@ ob
é«m s nsed
amalysis)

While this Q\'as in the process of publication another has appeared on the use of
fluorescamine T amphetamine detection in urine [/6]. These authors have also stressed
the increased detection limit of flworescamine compared to ninhydrin. Klein et al quan-
titated the amphetamine level by extracting the silica gel area containing the amphetamine
fluorophore and analyzed the extract in a microfluorimeter. They also reported that
after amphetaming was made visible by fluorescamine spray, the plate could be sprayed
with other comman identification reapents with no interference. Accordingly, it is possible
to substitute fluorescamine for ninhydrin in a routine battery of sprays for drug abuse
screening in urine samples,

Summary

This paper describes some applications of the fluorescamine spot test to forensic toxi-
cological analysis, The fluorescamine test only reacts with primary amines; thus, this
test makes a clear-cut distinction between amphctamine and methamphetamine. Previous
common spot tests used reacted the samne with these two amines. Fluorescamine is 100
times more sensitive in detecting amphetamine extracied from urine on thin-layer chroma-
toprams than ninhydrin, Thus, it is a more sensitive method of detecting amphetamine
abuse in urinalvsis screenine nravrame
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199,
100,

.
202,
201
204,
205,
206,
207,

208,
209,
210,
211,

22,

213,

214,
215.
216,
217,
218,
219,
220,

22i.
222,

223.

224,
225.
226.
21,
228,
229.
230,

K233

234,
235,

236,

237,
218,
239,
240.
241,
242,
243,

244,
245,

246.

Phc\@rbim N/
&nobam' ph i@md
ophy!

l)mg

Nchram' {nalidixic acid}
Nembutal® (sodium pentobar-
bital)

Neomyein

Nicotinic acid

Nitrolurantoin

Nitroglycerin

Nor{lex? (orphcmdrmc citrate)
Norgesic®

Noriny!® (norcthindrone with
maestranol)

Noludar® {methyprylon}
Novahistine® LI* tablets
Novatophen® {ncocinchophen}
Optalidon® (allyisobutylbar-
bital)

Opium (raw)

Oretic® {hydrochlorihiazide}
Ornade® Spansule®
Oxsoralen® {methoxsalen)
Paraflex® (chlorzoxazone)
Pavatrine® HCl

Pavron®

Penicillin G potassium
Penicitlin, phcnoxymcﬂwl po-
Lassiwm

Pentobarbital
Periactin® HCl (cyprohepta Q
dine HC)

Peritrate® (peniacrylzg& é

ranitrate}
10! @

Persantine® (d1
KO

Phcnaphcn@
Phencychi O
Phener

Phen %HC§

Phenyman @ Cl
Physosngmin ihlate

Pilocarpine nitrale

Pival? {pindonc)

Placidyl® soft capsules {eth-
chiorvynol)

Polycillin® (ampicillin trihy-
drate)

KMoO?® tablet

Povan® {pryvinium pamoate}
Prednisolone

Prednisone

Prefudin® (phenmetrazine HCY)
Premarin®

Pre-Sate? (chlorphentermine
HCH

Pmmqmnc plws;ﬂmtc
Pro-Banthine® (propantheline
bromide}

Procaine bydrochloride

i

\\0 @ Rol

/\Q/

T

H

Prup

247, Prmmcctm‘ (acetmnlfonc

soditm)

243, Pronesiyi! (procainamide HCH

249, Propadrine™ (phenykpropanol-
amined

250, Propadrine HCI®

251, Propo‘(yphcnc HCl

252, !’rosﬂphhn (sodium oxaciilin

753, Provest™ Daypak (birth con-
trol)

254, Pyridium® (phenazopyri

HCD
255, Pyridoxine 1< (W B
256. Quinacrine HCI.&

257. Quinidine sulfi
258, Quinine 5\@@
259, Rarical

260. Rc!a Qtsoprodol)
261,
2062, avm {vitamin B.}
26 alin® i (methylphenidaie
1(.1
n&locarbm\oh
265 :Ia cemethoxphan

i}

phcnyl saticylate)
268 ‘m
nsert® (methysergide male-

ntc}

0. Saridon® {isopropyl antipyrine)

"‘}1. Scopalamine hydrobromide

272, Secobarbital

273, Sedes® (hexobarbital)

274, Sedalin® (pyrabital)

275, Sernylan® (phencyclidine 14C1

276. Sincguan (10 mg)

277, Simtrom® (acenocoumarol)

278. Sodium bicarbonate

379, Sodium chloride and sodium
bicarbonate

280. Sodium salicylate

181, Sparine® (pronazine HCI)

282, Stelazine® (triffuoperazine)

283, Streptomycin

284, Strychnine

285. Sudafed® (pseudocphedrine
HC

286. Suifadiazine

287, Surfak® fealcium bis-(diocyl
silfosuccinnte)]

288. Syntho Tab

189, Surp,\? (pipradrat)

290, Talwin¥ (pult'uocmc)

291. T'lpamlc v (methimazole)

292, Tenuale™ Dospan”® {diethyl-
propion HCH

293. Tcrmm)cm toxyteiracycline)

204, Tessalon® (benzonatate}
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TABLL: 2~ Retative detection of umphetaniine 1solated
Jrom: urine with ninhydrin and Jhiorescaniine on thin-layer
chromatagrams,

Amphetamine*, yg Ninhydrin

Fluprescamine

30.0 +
20,0 +
0.0 -
5.0 -
0.5 -
0.25 -
0.1 -
0 -

L+ 4+ 4 e e

“Amount ol amphctamine added 10 10 mi of controt, . O
ron-drug-containing urine, A\

- ©
S
O
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numerous comments and using the fluorescamine te i@\eryd%
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DRUG TYPE
METHODOLOGY

The Determination of Amphetamine and Methamphetamine
Preparations by Gas Chromatography
by Stanley Blasof and Jack Fasanello
Northeast Regional Laboratory @6
Drug Enforcement Administration A’\ -

=2
A gas chromatographic procedure is presente \€dr the quantitative
determination of Amphetamine and Methamphetamirb This procedure, which
primarily involves a direct methanolic diluti6h of the sample preparation
_and the use of naphthalene as an internal s€3nday n be utilized for
the analysis of the above drugs when the %ppe(? oif@or in combination
with each other, or other interfering e) stance Q/

N\ %)
. Introduction : QO\ \Q}Q Q@
3 The quantitative determiwn O&m;@@mine mixtures by
ed Gpme '

ultraviolet analysis has presg iculty. Current -
separation techniques ofte ro%@iféz t, time consuming and
h
0
NV

incomplete., Interfere fro mponents within the sample
mixture becomes a pr%} d t@
A\ QO

egelative]y low absorbtivity
of amphetamine, s\

The successful sq?% i $fD0f amine drugs on alkaline GC columns
has been prev 1y repor (1) (2) (3). To quantitate amphetamine and/
or methamph ine a GC precedure employing a 10% Apiezon L + 2% KOH

column isé@esented.

Experﬁﬁtﬂ
Apparatus _
Gas Chromatograph: packard Model 804 equipped with a flame
jonization detector.
Column: Borosilicate glass. Length - 6' TI.D. - 2mm
Packing: 10% Apiezon L plus 2% KOH (Analabs, North Haven,
Connecticut) on Chromasorb WHP 80-100 Mesh.
Operating Conditions:  Column Temperature 145°C
w Inlet Temperature 300°C
: Detector Temperature 210°C
Carrier Gas Nitrogen
Flow Rate 40 wl./min,

‘Range 1 x 10-9 amps
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Preparation of Standard Solutions:

a. Internal Standard - prepare a stock solution by accurately
weighing and transferring 400-600 mgs. of naphthalene into a 250.0 ml.
volunetric flask and dilute to volume with methanol.

b, Reference Standard - accurately weigh portions of the reference

standards equivalent to 3-5 mgs, of amphetamine and/or methamphetamine and

transfer into a 10.0 m)l, votumetric flask, Pipet 1.0 mi. of the internal
standard solution .into the flask and dilute to volume wa(b lethanol.

' W
Procedure <:3
Sample Preparation - Uniformly mix the ent'ﬁgDSampie powder,
Time delay pellets must be thcroughly ground passed through a
60 mesh seive. Accurately weigh and transf poltion of the

sample mixture equivalent to 3.0 mgs. eta ne to a 10.0 ml,
votumetric flask, Add 1.C ml. of inte q?‘ Qﬁ@é solution and
dilute to volume with methanol. Prepa tio o;é%&ning time

de!ay pellets should be shaken on a er for 15 minutes
to insure all amphetamine is in s i.&@c% @

Calculations: <2 <>
One microtiter of t thand Q§S§:>|np1e solutions are injected
into the gas chromatogr gk/ The concentration of amphetamine

and/or methamphetam1ne()s cigy a(\ using the following formula:

% amp @%mebi\ Hist x Csto x 100

Hisp WT.SP
Hgp = hei ﬁ% of Qb
Hst = h of standavd peak .
Hist = ight of internal standard peak in standard solution
Hisp 3 ight of internal standard peak in sample solution
CsT concentration of standard

WT.SP = weight of sample used

Results and Discussion

The ratio of peak height to concentration was found to be linear
over the range of 0.1 - 1 mg, per ml, of methamphetamine and amphetamine.
Other concentrations were not determined.

This procedure has been utiiized routinely by this 1abor?tory for the
past year for both i1licit as wei1 as commercial preparations, Illicit

1. Phenolic amines are not eluted from this column,

Ty ey
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preparations of amphetamine or methamphetamine containing interfering
by products resulting from the synthesis were accurately quantitated
by this procedure. An example of an unusual clandestine preparation
which this procedure readily resolved corsisted of a mixture of
amphetamine, methamphetamine and ephedrine. The amphetamine and
methamphet%mine were quantitated at 135°C; the ephedrine content was
estimated ¢ using a column temperatura of 165°C {See Fig. 2).

The amphetamine content in “Eskatrol" capsules was alsoquantitated
by this procedure. (Eskatrol TDC's is a commercial prepara&j n consisting
of a mixture of amphetamine and prochlorperazine.} \\

The standard solutions employed are stable ind tc?y when
refrigerated. Therefore, most sample preparations_.can be determined
rapidly and accurately by direct dilutien, add1t,<$Pof internal standard
and subsequent injection of the sample and staqﬁ%%d sotutions into the
gas chromatograph An additional advantage Qb

rocedure is that
sample handiing is maintained at a m1n1m%2 7at1on is eliminated.

rrent]y been using
2&ﬂphetamme and

r when chromatographed
itative check, We
Ftative analysis, but prefer
the Apiezon column because t1 better and analysis time is
shorter. Further qual1tatf§9 p m ng obtained using the Schiff base-
derivative technique,

It should be noted that this Tabor@tory a
a Carbowax 20M + 2% KOH column for {% 5,
methamphetamine exhibit a reversa n

on this column, thus providing a xc
have also used the Carbowax co

Reference 05\ 0(\ Q)
@@ O

1. ParkemK.D., Fontan, C.R., Kirk, P.L., Analytical Chemistry. 34

]3{@ 962)_ ’ Y e ry, »

2, ?QEEEt§é A.H., Rowland,M., Journal of Pharmacy and Pharmacology,

3. Chromatography Lipids Newsletter, Vol. VI, No, 3.

4. Brochmann-Hanssen, E,, and Svendsen, A.B., Journal of Pharmaceutical
Science, 51, 938 (1962).

2. Some decomposition was noted for ephedrine.

e e -
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Infrared Method for Distinguishing
Optica! Isomers of Amphetamine

James A, Heagy

U. S. Burean of Narcotics and Dangerous Drugs, Box 36075, 450 Golden Gate Ave., San Francisco, Calif, 94102

THE NECEsSITY to identily optically active drugs occurs fre-
quently in forensic science,  Quite often such drugs are identi-
fied ns to the basic drug in question without determining the
optical sign and indeed many drugs are found in both licit and
Hlicit markets as only onc isomer,  Amphetamine and some
other drugs, however, occur in the drug {rade as -, dl-, and
l-isomers. A simple microcrystalline test (/) will distinguish
dl-amphetamine from the o- or isomers but cannot distin-
guish d- from /-, The d- or lisomers are distinguished by
mixing the sample with the proper proportion of standard
or /l-amphetamine and observing a positive {est for gf-amphet-
amine, The polarimeter will, of course, distinguish the
isomers but this instrument is not available in many labora-

800cm-!

&

@
N
S
4

U

d-amphetamine
d-mandelate

dl-amphetamine
d-maondelate

EXPERIMENTAL

A water solution of any amphetamine salt (10-50 mg) is
made basic and the amphetamine extracted into methylene
chloride, The methylene chioride is passed through an-
hydrous sodium sulfale into a smal beaker and concentraied
to ca. 2 ml by heating on a steam bath. A saturated solution
of d-mandelic acid in mct%e chloride is added several
drops al a time until, t nphetamine is neutralized as
determined by a drop @ution on pH paper, The beaker
is then covered for sd@ al minules, allowing the d-mandelaie
salt to crystallizes rdthe solution is filtered using stction and
the crystals was% with a small porlion of methylene chio-
ride.  Aftep cﬁ?ing, a KBr disk of the crystals is prepared
and the infeaged spectra are run.

Q
OKQ Qé Ocm-!
dad

600

F amphetamine
d-mandelate

Figure 1. Infrared spectra of amphetamine d-mandclate salts in KBr between 860 and 600

cm-!

tories. A gas-liquid chromatographic method has also been
developed (2) using N-trifluoroacetyl-(1)-prolyt chloride to
form diastercoisomeric derivatives with o- and l-amphetamine,
This author has developed a simple method by which three
distinet infrared spectra can be produced for o=, dl-, and
amphetamine as the d-mandelate salls,

(1) Muothods of Analysis of the ALO.A.C. 10th ed., 1965, William
Horwitg, Ed., p 597,
{2y Clyde B Wells, J, Adss, Offie, Aual, Chem,, 53, 113-115 (1970).

By Uit - s
‘ ‘.(‘.,’. Chualis N, 11 Je Dhorpa 9ot g 100y r1gary

- RESULTS AND CONCLUSION

The resulting spectra of the dilferent isomers show several
differences, the greatest being in the 800-600 cmy! region as
illustrated in Figure 1. The differences in the three spectra
are certainly sufficient to distinguish -, df~, and famphet-
amine, This method has been used successfully on several
samples of illicit amphetamine tablets.  Only impurities pre-
cipitated by mandelic acid will interfere and none have been
encountered in samples. Other optically active drugs can
probably be distinguished using d-mandelic or other acids.

RECEIVED [or review April 30, 1970, Accepted July 15, 1970,
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c SEPARATION AND IDENTIFICATION OF AMPHETAMINE OR . _ /
) o METHAMPRETAMINE IN COMBINATION WITH EPHEDRINE ) Co
e . OR CAFFEINE

Samuel B. Stinson and Micharl R, Berty ‘ ‘ -
Crime Laberatory Analysts
. Minnesota Buresu of Criminal Apprehension Laboratory
St. Paul, Mion.

Introduction @g
| O

“yhite cross" tablets containing the following mixtures at Xing encountered

{n our laboratory: amphetamine with caffeine, amphetanin@) with ephedrine,

and methamphetamine with ephedrine. The following rapidlextraction procedure

results in the isolation of the controlled substancé\&.ﬁd the subsequent lden—

tification by infrared specty¥oscopy. {\6
Z

Qd

O
¢rind up 1 tablet and place in a test tub %) Add | o) QOH and extract with an
equal volume of hexane. Transfer haxan\v\\c{l .-ggglean t tube. Wash the hexane
ed

3 times with distilled water to rem Qhr‘-\g’k or caffeine. Transfer the
washed hexane layer to a clean tes "Qghe' or hydrochloride galt by o
bubbling HCl gas through the he@?} (’1@ H a can be obtained by with- °
drawing the vapors over conc.()al wit d&able pipet equipped with a bulb)'.‘ L

Preciplitate the hydrochloride salt certrYfuping this mixture. Decant the " o
hexane and dry the residu Ooprafn't % gpectrum of the residue uaing &8 .0

Kbr pellet. (Chlorofor v benbiied transfer the residue to the mortar, :
fuollowed by drying). (;‘&tpar t@ymdard amphetamine HCl (or methamphetamine

HCLY .

SN
Remarks ’6 @
Remarke S O

Trocedure O\

i

This proced is also suitable for routine analyses of suspected amphetamine
tablets, ’{; omitting the 3 water washes. In amphetamine samples containing
relativel$ large amounts of caffeiue, this one extraction procedure results in
IR spectra clearly recognizable as heing of amphetamine HC1 (although slightly
impure}. Usually in the case of caffeine mixtures, one water wash is sufficlent,

o
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HOTES OF THR V& 7 TURE METHOD FOR 7 _./. E

SEPARATION OF AMPHETAFINE OR METHAMPHETAMINE
" FRoM EPHENDRINE QR CATFRINE

Jnseph G. 3nhonic )
Supervising Criminalist
Illinois Buresu of Identification
Pexin, ILllincis

Introduction

Problems were encountered in the gepiratisn and cuystallizationOf particularly
methamphetamine when mixed witk ephedrine or caffeine. The. ical part of
the procedure is te allow the rast tube te sat for 5 to lo-d@hutes after the
hydrochloride salt forms. e followinz procedure with @minor changes 1s
recommended., CE)

.\0

Procedure
L. Follow the proceduve ef Stinson andcg‘*r ro ram, Vol. VII,
. Ho. 4, April 197%4.
2, For the usual white cross ta s - @}Sn %pouder one or two

tablets, nsually. two. nh%? OH(\ r in corked test tube.

pasteur pipets, Alag<g; Acelaa a2t to transfer the Hexane
layer. Cb \\Q
4.  Each time a shah{ng 1ségi;f§g§ry, use a corked test tube., Spin

down cach tin ge.

KN Add the Na0l, Hexave, @};ll <P2;§f§§)dith clean, individual

Se After Hyd: }:§3b<é§i’ faz heen formed, spin down, set tube aside
mi

for 5 &Q; 1inw crystals to form on those spun to sides
of te iba, -
6. <lef Hexane and allow the Hydrechloride Salt to dry in the test

<2 e, A warm but not hot oven should he used,

7. XBR pellet can be formad hy scraping the dried powder from the tube
with a spatula.

Results
1. Resulting IR's are very sharn,

2. 'Procedure has been successful for suspected Amphctamine, Methamphetamine,
MDA, and Methylphenidate, oGther velated compounds, which are soluable
in llexane, may also work,

MICROGRAM, Vol. VITI, No. 4 (hpril, 197%)



ey,

T

T 12,

1. Allnphe tamine /

2+ Desoxyephedrine

3. Diphenhydramine

4. Caffeine

5. Ephedrine

6. Meprobamate - 2

7. Amphetamine, céffein;a é\o

74. Acetaminophen, diphenhydramine %Q

8. .Asﬁiriu, ephedrine (0\0

9. Brdcine, eﬁhedrine _ O\QQ Qﬁ

1Q. Chloramphenicﬁl._ i:euioline M}Oé&

i | SR

11, Ca:ffelne, diphephydramine c)\\ &Q @
Caffeine, ephedrine @Q \Q) 00

13. Caffeine, desoxyep B@in 6 O

14. Desoxyephedrine @heng % c'..-\,\ E

15, Ephedrine, chr@g

16. Acetaminc@-lex\@f%on% diphenhydranine

17. Amph@&am ne, caffetne, pemoline‘ /u7,(r1,_,.g£
@?&tamine, caffeine, 1,3~ dlphenylisopropy}.amine

19. "Caffeine, ephedrine, phentermine

20. Caffeine, ephedrine, eryt:h.romycin'x‘

21, ‘Caffeine‘, ephgdrine, thonzylamine

22, Caffeine, diphenhydramine, ephedrine

23, A‘cetaminophen, c'affeine, diphenhydramine, ephedrine

24, Cafféine, diphenhydramine, ephedrir}_é, thonzylamine

25; Caffeine, desoxyephedrine, ephedrine, phentermine
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7.

7A.

10.

11.
12.

13.

14,
15.

16.
17.

18.

CHClq wash from acid (caffeine) then CHCly wash from base followed
by V {amphetamine). i

11 (hexane dlphenhydram1ne), I start with CHZClz followed by CiClg
(acetaminophen).

Dry extract with CHCl3'(aspirin) then CHClg:CH40H 3:2 (ephedrine).

1 petroluen ether (brucine), ether (brucine), CHCl3:CH30H (ephedrine).
It may be necessary to put the brucine through II. '

CHyCly dry extract {chloramphenicol), CliCl3 extract from acid solution

evaporate to dryness, residue may have to be washqéfblth ether to re-
move impurities (pemoline),. @)
A\

11 hexane (diphenhydramine) then extract w%§;é>H013 (caffeine)
1 ether, CH2Cly and CHClj (all caffe1ne)4§£ﬁ013 Cli30H (ephadrine)

I1 hexane (desoxyephedrine) then ewt@§€% qéﬁh CHCL3 (caffeine), i.e.
desoxyephedrine precipitate OUtéi Cl in ether.

IV CHCly (desoxyephedrine), . coqymn é;g henternlne)

Same as #9-brucine. QO »&Q 0@

ITI hexane (diphenhydng@ﬁne)yii‘c (caffeine) use 2nd CHCl3 extract

‘(acetaminophen).

III neutral (ca ine \\b anphetamme), acid (pemoline). Pemoline

residue may LONQ W with ether.

CHCl3 ex olutlon, then CH2C1l9 extract from basic

solutiodgﬁb 1 db (amphetanine) Evaporate CHClL3 extract then

II h ne (1, ylisopropylamine), then extract with CHpClz
ne)

19 <§§Qhexane (pﬁﬂntermine) I ether (caffeine), CFCl3 CH40H (ephedrine}

20.

21.
22.

23,

I erythromycine is usually present as the proplonate which comes out
with the petroleum ether extract (use larger volume), then proceed

" as in 19,

Same as #19 hexane (thonzylamine),

Same as #19 hexane (diphenhydramine),

I CHyClp (caffeine), use 2nd CH“13 extract (acetaminophen), CHCl3:
CH30H (ephedrine). Use TLC to locate diphenhydramine-varies from
petroleunm ether to CHpCly extract. Use II - hexane {diphenhydramine)
on this extract (evaporated) or on another portion of tablets.



b
o

' i
24, Use I as in #23 and II on appropriate extracts (evaporated) for
; % ' separation of diphenhydramine and thonzylamine.

25, I for ephedrine, caffeine ~-I1 for phentermine, desoxyenhedrine, then
IV on hexane extract.

(}
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MINIBENMIES
PURIFICATION FOR IR

Most of the separation techniques listed are used only to extract
an ingredient for IR in a reasonably pure form and are not quantitative.

SEPARATION I

¥y washed with
312, CH;0H, Use
ate spray to locate

Finely ground tablet is packed in small column a
petroleum ether, then ether, CHpClz, CHCls, CHCL3:CH;
about 2ml each. TLC on each fraction w1th iodopl
separated unknowns. %

SLPARATIM II . 0
Ground tablet material is partitlo n basic water and hexane
(3ml each). Hexane layer is washed 22 h 5ml water,
SEPARA

Ground tablet mixed ws.t}QQer éﬁ?@ted with CHCly from neutral,

then basic, then acid solut
V
\% Z

>
N HCl celite, or hexane from separa-

Ground tablet &Eh mi
tion II is poureé} to Cl{%;llte column. Coluan is eluted with CHClj.
e Thaemamn 0y gt

({’g";" "'4" &\

0 QEPARATIO\I v

A.b water s%ﬁég?rxof the tablets is extracted with CHZClz The
CH2812 ied througl Na3S04 and d-mandelic acid in CH7Cl2 is added.-
The me is reduced by boiling and amphetamine mandelate precipitates

0o much mandelic acid will prevent the amphetamine from precipitating.

MO other awines will not precipitate.
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" For Barbiturates @9)—@“'
0

ACAC

e e e

Microscarte Trsts

36,520

Alkaloid Reagent

/l

71

/) £

Characteristics of Microchemical Teats for Allaloids and Retated Amines—Continued

Description of Crystais

lodine potassium iodide,
or zin¢ potassium lodide
Platinic chiorida

arcoine (194)

1:430. Bhie, radiating needles, sometimos with yellow di.
chroism.
Boautifut foathery rosettes devolop In all soins.

q.cﬁt_;nﬂ (209 Mercuric chloride

Marcuric chioride-sodiom
chioride

Radiating, transparent blades form in presenco of slight ex. H
cess of H380y;
Radiating, transparent bladgs, .

teather-ltke blades form in presence of HCY, Pt

Potassium hydroxide or

ine (184)
HoseaD ammonium hydroxide

(1 Harcotine)

1:200, White, amorphous
rosettes of noedles.

ppt that crystiatiizes slowly; dense

r,;:ﬁ:ﬂ!iﬂa (205) Zine chtorido

Thin, rectangutar plates tn oxcoss HOL,

tead jodide

<ostigmina (206)
rhys Gold bramido in HC!

1:100. Radinting, sorrated piates, . gg
1 mg in ! drop H0. Brown, dondri\{\\ gregatos.
—. G

v:'lc;:arplna (192) Platinic chtoride

Crystals form stowly; iayars o
of dellcate structures,

g
@0, yellow, trinngular plates

Platinic chiorida
Gold chlorida and HC)

;'n;;;na (205)

Spherical crystals of ramtifé branches. 1

quinidine (197) Potassium iodide

Disodium phosphate

ltregular, radiating ht as, . i
Small, triangular %ls In great numbers: best in 1:1000 '

diln; sol, in exc&a o
! N ¥4 M ‘3\
-

Silvery, she

Guinine (197)

Kageaphedrine (207)
tel-Ephedrine)

Bismuth lodide In dild
suituric acig

X V4

S-c'opolumino (203} Gold chloride

(Hyoscine)

2
OClulstars

ol \'yel
ooth ge
Vo) ystnl;.sfqy tol _

A

nsparent blades, with coarss,
W immediately on shaking slide,
ze in 11200 soln.

tparteine (204) Gold chloride

x& !

\( Lar

Strychnine (208) Platinic chlorid

@\'

Potassium ca%um i Si

befs of ‘Blade.[ike cryslals varying in size accord.
o\con
sta immedintoly in clusters ang singly in small,
odge. 8d nesdies that move about field,

epy imnasses, slowly forming roselies,

VY

Yehimbine (189)

Sodiu@na!@&) E’&%D soin heated to 50°, Fine neadles in sheaf.ike bun.

)os and rosattos,

e

ORI oo

ad Actian

Sge also
36,529 {\,% Reagent

Todine-pofastum iodide soln—Dissolve § g1
andd 80 in enough HeO {ca 78 m)) to make

L with 2 parts by vel. of HaPOQy. Prep.

§00 n\x
'ilQeu end every 2-3 weeks,

16,530 Identification

Dissolve Jittle barbiturate in drop H20 on slide.

bresent as Na salt, it dissolves readily | if pres-
UL 83 acid, add ljttle droplet 1% NaOH on stir-
"8 10d and mix. Add 1 fuli drop reagent and let
“urd until erystn ocours {immediate with some
“™Mpds, 0.5-1 hagwith secobarbital), Free acid may
i L T reaction crystals are
pir color, often coupled
§¥et. birefringence with
#over glass is usually not
o for observation at high
“*Rnification and when slide stands >1 hr; on

—See 36.525(e),
{b) Gold chloride in diluted phasphoric acid

. solm—Diswolve 1 g HAuCly . 3H:20 in 20 m] HaPO, C M, =
{1 +2), HZ.JJ')"'J-?:; ]/L’i" AT -‘:' e 2l :
(¢) Plaitnie ehloride in diluied phasphoric acid i
soln—Dissolve 1 g H2PtClg. 620 in 20 ml HsPO 41
(14-8), 1Pt o /f'g/‘:‘_"j, 7 _?P,/a-‘?:i"_g fttg o }fg‘
(d) Sodium tetraphenylboron soln.—Aq. soln ;;r"

standing, XY may erystallize as square, coloriess,
isotropic erystals, ‘

Note crystals formed dnd compare charncler-
istics with description, 36,531,

36.531 See pages 712-713,

For Sympathomimeties (207 )—0fficial Final
Aetion
36.532 Reagents

(a) Bismuth fodide in diluted sulfurie yeid soin,

{1 4 20).




Microscorre Tests 713

36.533 Identification
(a} Dircet toest—Add drop of reagent to little
of powd solid or erushed tablct and sproad out on
slide with little stirring. Do not stir te homo-
geneity as local conens and dilns will assist erysin.
Let stand to evap. to higher acid conen if neces- ¢
sary for erystal formation, !
(b) Volaithty test.—Place small ami of sub-|
slance or crushed tablet in depression of cavity |
slide, add drop 5% NaOH soln, mnd stir bricfly.
Flace very smali drop of reageat on thin slide, i
invert over cavity slide, and tond. As erystals !
appear, examine with inv@hde in place, .«\l'terE
ohserving cryslals or he oF more m:;:»osmre,l !
if only few or no crystids form, reinvert thin slide ;
with hanging dr let stund for gradual evapn ' t
of H30 {rom agent drop, Examine for crystals.f
Compare “‘ul\ scriptions, 36.534, '

36.534 (\

é\v (@ ficial Final Action
535 Q
eelic

Reagents
@ CH)

€ A € e Y

Remarks

Free acid thrown out, forming long

rods with pointed ends.
Excellent test. Both types of crystals

Good birefringence with crossed
have good birefringence.

nicols.

Test fairly sensitive for ¢il. soln.
Free acid may also crystalliza out.

Distinctly birefringent.
Yery sensitive.

e e e

Dicnroism biack to brown.

See page 714,

Dichreism or Plaschroism
stimulant instead of depressant.

t 1I 6 ml HOAc to 100 ml with c

Minute light-colored flakes exhibit
dichroism ; dark brown or black to

. yellow.
Hy appearing red but with same

Gradually strongly dichroic rods
l

or blades.
dichroism by polarized light

Light yellow to orange or red

Characteristics of Microchemical Testa for Barbiturates—Continued
t diagonal).

1als, little dark rods with dichroism rad

@ﬂd&?

nd reds with dichreism brown to black.

I@&I al nickel acelate soln.—Mix 1 vol.
Q 4H20 soln with 1 vol, NH40H
se clear supernatant.
mmontacal  silver  nitrale  soln—See
&S(a)
(d) Ammontum thiocyanaie soln~See
, 36.525(c).
{e) Bartum hydroxide soln—Said aqg. soln,
(£) Benzaldehyde —NTF quulily.
(g) Dismuth fodide soln.—See 36,525(d),
() Bromide-bromate soln~—Dissolve 03 g
KBrQOa and 12 g XBr in H20, and dil. to 100 ml. j
(1) Glycerol-alcohol mizture—(1 4 1), ;
(j) Gold bromide in hydrechloric ac:d soln— bt
See 36.525 (g). ' :
(k) Gold chloride soln—See 36.525(N). g
(1) lodine-potlassium fodide soln.—See 36.525(§). ;
‘ }

ow

in dan-

r.rods in clusters.

}eave /('I'{reads.
g ali
square.

s

mbers of small

ongate and rectangular
per br

a}y shape after 1 hr.
@fu
in laQne dles and

o345
g
D
(z i
&r 1
CLif
ety stafs,
@yset
ending

Crystal Form

eaction crystals form in varicus jagged shapes, color dark brown to

ﬁred-black with but little dichroism.

Sy

(m} Lead acetale soln—Dissolve 5 g Ph(OAc)2
.8Hz0 in H20 and dil. to 100 mi,

(n) Lead triethanolamine soln.—Add 1 ml tri- 5
ethanolamine (tech, 90% is satisfactory) to soln of H
1 g Pb{QAc)2.3H20 in 20 m] H:0. Slight turbidity i
does not interfere. l

{0) Magnesia mixture.—Dissolve 65 g MgClz .
.6Hz0 and 140 g NH(Cl in H20. Add 13.05 ml h
NH4OH and dil. to 100 mi with H:0.

(p) Mercuric chloride soln.—See 36.525(1),

{q) Mercurous nitrale soln.—Dissoive 15 g
HgNOz.H20 in mixt. of 80 m! H20 and 10 ml ‘
HNOa (1 4 9). Store in dark, amber boitle contg :
small globule of Hg.

{r) Nitric acid—(1 4 1).

Red-brown irregular platy forms appear after free
Soon crystallizes in little dark grains; also a tew

Dark needles, smail to large, and splinter
acid is pptd.

blades.
larger red blades and dark splinte

0
Scattered EQ
black dichrois
Crystallizes in plat
but mostly distorte
Crystallizes quickl
red-brawn plates.
Amorphous p
dichroic blad
drites: then gra
Muttitudas of smallu
in quite dil, scin possi
to black, and smali plate:
red to black dichroism, an:

Barbiturate

* This drug has barbiturate-type formula (although there is only onﬁ

Phenobarbital (5-Ethyl-5-phenyt-

barbituric acid)
Probarbital (5-Ethyl-5-isopropyl-

5.Methyl-5-phenylbarbituric acid
barbituric acid}

(Rutonai®)
36.531

Yinbarbital (5-Ethyl-5-{1-methyl.1-

Secobarbital (5-Allyl-5-(1-methy!-
butenyl) barbituric acid)

butyl) barbituric acid)
Sodium Pentobarbital (Sodium

5-ethyl-5-{1-methylbutyl)

barbiturate)
Talbutal (3-Allyl-3-sec-butylbar-

bituric acid)

phas bt 0 i e U Bk LW T C R AR AN it ATt R i i S S i e
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36. Davos

Characteristics of Microchemical Tests for Sympa!homl’meu“

Sympathomimetic

Reagent Teost

Description of Crystais

VolatHe Substan

14:13

di-Amphatamine

dlrect or
volatillty

volatblity

Gotd ¢hloride in dild
phesphorte acid

Platinic chloride in
dild phosphoric acld

Very irregular platos, with irregular blade. ‘Atm
espeacially altar evapn; square If perfact, *

Irroguiar blades and noedies, very low biretrin,
gence; after ovapn, characteristic plates with nay.
rovw irrogular arms of bladas,

-

d-Amphetamine

e -

direct or
volatity

volatility

Gold ctioride in dild
phosphoric acid

Piatinio chiloride in
ditd phosphorlc acld

Long yollow rods and blados,m:

crystals as with df may form. o

L.ong needles, often ben X littio blrafrinseneo
aftor some evapn, roctanguiar biades, (1.

Ephodrine in dir t gives simiiar crystals
which are more sol?t I} is fess volatlle and does agy

normally form grystals In hanging drop.)
5N

b
3; Epinophrine
|

.

Sodium tetraphenyl. volatility

boren

MeNH, ubeﬁf)}d; birefringent X's or 4.arm crys.
tals; als cit blades with contral riby, pointed

ends, itive o! ation.

isoproterenol

Sodium tetraphenyl-
boron

&
volatility pytan]QVba ted; piates tending to non.
guiar {exj n &uefringenca where plates

LH
llal b mru@ods which are blrefringent.

d- and di-Methamphetaming
(d- and di-Desoxyephed.

rine)

Gold chloride in dild d
phosphoric acid :ly

Platinic chioride l volatili

dild phosphorlc& (\
) L

Lo ades S@binted crystals, falrly high bire.
nees

l sharp edges which aggragate in chatne
risms. Birefringent.

ains
aﬁd h

d-Metimn';phelamlna

Bismuth Io

6h|my

aitd su% { Qe

Eong orange spiinters, blades, needles; alse
op rud angular grains {rad prisms only allm
vapn),

! TE%&@ Biathily

Drops, crystg in orange-red prisms with conspicu-
ously slanting ends; inclined extinction ca i)
also “mossy” formation of gralns and some largs
doep rod grains,

di-Methamphelamine
¢ \6 ("
o>

@My Voiatile Substances )

-
dl-Ephadrine {1 he
drine) g\,

\s3sd ﬂ{?o in ditd direct or
pho acid votatitity

Irrogutar plates based on the square growing atond
diagonals in 4 arms; some birefringent, soms not.

4 e il e

Q\ BlsmUTf iodide In  volatility Orange rods o sticks, short and stubby, son?
Q diid sulfuric acid plates; mora Irregular plates on evapn.
N -
N ; & loims.
I Wa Gold chloride in dild direct or Long nesdies or splinters and long jointo
phosphoric acld volatiity strong birefringence.
Bismuth lodide In volatitily Leng brownlsh.orange neodles, often brancl:::
dild sulfuric acid or in sheaves: also, espocially with evapn, o4
lrreguiar blades.
[
Pseudoephedrine Gold chlorida In dild dlrect or Thin branching sticks, many like combs. s:“"‘n
phosphoric acid volatility broaden to blades or spear-head plates; vory
’ ’ {2 br} blrofringonce. e
- ch
Phenylpropanolamino Goid chloride in dild  direct Plates and biades of extremoely high b““"'"ﬁ“:_,,;
phosphoric acid elongate hexagonal or diamonds, very pright
ors. firanch Into 4 or & irreguiar arms. (st
A
volatility After deflinite drying, pyramidal grains wl:s“‘
{2 hn) and platles with irregular arms, vary birelt
aﬂ
Phenmetrazine Gold chioride in ditd direct or Ractangular ptates joined in IGBS‘"’f X lof"“
phosphoetic acld volatility strongly birefringent crystals, ofton n
very characlerlstic.
Bismuth todide in volatility Orange.red biades, usually pointed ands, © “n
ditd sulfuric acld rosettes; also with noodies in branchid
gatos; also rod prisms, o

e o 12 e -

< e

2

f
|
|
i

e e R AU § Gt

{8} Phosphotung:
p:0s. 24 W0, xH20Q

(t) Pieric acid

{u) Picrolonie a
I-(p-nitropheny])-3.
aleohol,

{v) Platinie chior

(w) Potassium
16.525(0).

36,536

Synthetic

e ————

Acotanilid (210) |

i

—

Acttophenetidin (210)

H

—_—
Acatyisalicyile acid 2
21 ai
—_—
Aminopyrine (212} H

—_———
imobarbitaj (201
Amytal @) ) y
) N}
_— "
Wipyring £25)] Ha
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NH
Hnzalg goig (211)
2% 1
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Gl STATE OF IDAHO

-r;';‘f

ST DEPARTMENT OF HEALTH AND WELFARE
BUREAU OF LABORATORIES, 2220 Ol Prnitentiary Road, Boise, 1) 83702

Procedure often followed in the Central Lab for the analysis of
methamphetamine, phentermine, etc,

A. Fore preliminary analysis:

1. Spot tests: Marqu1s
_ Feigl's secondary amine test forcﬁathamphetam1ne)

2. TLC: Same extraction and solvent system <E%phetamme
Fluorescamine: No reaction {may aﬁéggr as dark spots under
shortwave UV)
Iodoplatinate: May react w1th <:ghamphetamme, very weak
reaction if with phentermine.
Dragendorff's: Should rea it thamphetamine,

vi’lﬁh’"? ﬁpu"émiﬂ; aounts)
. phen Q/
3. GLC: 10% Apiezon L *Q% K@\Q @

4, Gold ch1or1de in h 35>hc arect microer sta¥11ne test

, B, Fora f1na1 rpport CE;

1, IR: met dﬁ)qy@ha@sed is mentioned separately.

. More %gQ . column, with and without acylation
yrznge and aiso 20% acetic anhydride in
aceta e 1d1ne or dimethylformamide).

3.~C§? needed, quantitation on home-made methamphetamine can be
O done on the apiezon column, Use UV only for commercially
<2 manufactured preparations,

EQUAL OPPORTUNITY EMPLOYER
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‘. Infrarcd Method for Distinguishing
Optical Isomers of Amphetamine

| Jn'n.u‘s A. Heogy de . fq’% .

U, 8. Bureau of Nureotics and Dungerous Drugs, ffn;/\ 36075, 450 Golden Gate Ave., Sun Franctseo, Callf, 94102

Tae nrerssey 1o identify optically wetive drops occurs fre-
guently in forensie scivnce, Quile olten such drugs are identi-
fled ng to the busie drug in question without determining the
oplical sign and fdeed many deogs ore found in bath teit and
itheit markets s only one isomer,  Amphietamine and some
other drags, however, occur in the drug tende as o, df-, and
Lisamiees. A simple microcrystatline test () will distinguish
di-amphetaming from the o or fsomers but connot distin-
puish ¢ Trom I, The o or [isomers are distinguished by
mixing the semple with the proper proportion of standard -
or LHamphelamine and observing a positive test Tor d-amphets
winine,  The polarimeter will, of course, distinguish the
isomers but this indrument is not available in many labora-

B80Ccm-t

d-omphetamine
d-mandeldte

Figure 1.
em-1 p

tories, A gas-liguid chmmatogrftphic method has also been
developed (2) wsing N-trifluorodectyl-()-prolyl chloride Lo
oo disstercojsomueric devivatives willy o and Famphetamine,
This muthor hus developed a simple method by which three
distinet infrared spuctrn can be produced for o, di-, and
Fumphetumine as the d-randelate salts.

(1) Methads of Analyasis of the AOAC 10U ed,, 1965, Willimm

Horwitz, ¥k, p 597
(2) Clyde Y, Wik, Lot Offic, Ao, Chea,, 83, 113115 ($970),

(%) Chanliay, N, 1L, 0, Phurm, Sei, 64, 1867 {tuns)

di-amphelamine
d-mandeiale

Reprinted from ANALYTICAL CHEMISTRRY, Val, 42, Page 1459, Octobu 1970 Lo '

EXPERIMENTAL

A waler solution of any amphetamine salt (JO-50 mg) s

made hasic and the amphetimine extracted into methylone
chloride.  The methylene chloride §s passed through un-
hydrous sodivm rulfate into 0 small beaker and concentruted
to ca. 2 ml by heating on & steany bath, A saturated solution
of d-mandelic ac:d in methylene choride is added severn)
drops ot & time until the amphetamine {s neutralized as
determined by a drop of solution on pll paper,  The beaker
is then covered for severs wites, aliowing the «-mandulute

ride,  Aller dryis[é‘ﬁ KDr disk of the crystals is prepared

und the inf'raru((b. ra nre run,

o
800¢cm-1
Ceoo, W\ .

- amphiotamine
d-mandeliate

Infrared spoctre of amphetamine «-mandelnto salts in KBr between 800 and 600

RESULTS AND CONCLUSION

The resulting spretra of the different isomers show several
dilferences, the proatest being in the 800-600 cn? region uy
illustrated in Figee Lo The dilferences in the three speeten
are certninly sufticient to distinguish o, -di-, tnd Fumphet-

Samine,  This method has been used successfully on severnd
- sumiples of iflicit @ nphetamine tblets. Only impuritics pre-

cipititded by mpnde Be avid will intetfere and sone hive been
encointered in osauples,  Oiher oplically setive drugs can
probably be disting ushed using d-mandelic or other nekls,

Recmven for reviev Apeif 30,1970, Aceepted Jujy 15,1970, . '

silt to crystulfize and ghesolution is fillered using suction mid -
the crystals winshod v 1 osuildl portion of methyiene chlo-

—
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COCAINE

0 Background Information-
DEA Booklet for purification process, use, etc.

Screening tests-

Cobalt thiocyanate 2% aq - (Reference: IRS Methods of Analysis)
Modified by using stannous chloride to remove false positives
caused by procaine. But cocaine base does not react, so add HC1 to
all negatives.

o NE ,
False positive with phena;om‘ma (antipyrine) ()

Microgram Vol 6, No 1 pg 14 (Jan 1973)

)
Richard Ruybal's modification of cobalt thiocyanate roaqent 0®
Microgram Vol 5, No 3 pg 28 {March 1972) ‘:S\
Carolyn Ruybal's Modification of the above reagent %Q
Microgram Vol 6, No 2 pg 28 (Feb 1973) \(')

&
Scott's Test @Q
Microgram Vol 6, No 11, P9 179 {Nov. 1973) \ Q*

Lorch advocates FPN, for phenotmazme, in a t $ ,‘F_j"
Microgram Vol 7 No. 8, pg 100 (Aug \K '

Lorch: Non- phenothiazine fa]se pos1t1 3 m%@%c@& test (,,
@ Microgram Yol 7, Mo 11 page EZQ\ ov.

Prall: List of false poswtwes ‘QP t detected with Marauis ;;'/\)
Microgram Vol 8, No 9 pg R

B]each test

Microgram Yol 7, Ng)\ q @QJU@V‘)M RCY)
Methylbenzoate test * 0 % o

Microgram Vol &3o 1, pade)0 (Jan 1975) ()

Also Bulletifon Marcotics Vol 27, No 2 {Apr-Jdune 1975)

For Procam?ﬂ? anchez test - positive with procaine or benzocaine ,‘
Microgram Vol 5, No 5 pg 5]

Pocatello alsc uses Liebermann's, Mayer's and Wagner's for general screening.
1



TLC: Comments
A. Reference: Microgram Vol 5, No 5, May 1972, Page 51 (HD

(1) Cyclohexane 5 procaine, cocaine,
Chloroform 4 benzocaine
Diethylamine 1

(2) Ethylacetate 6 procaine, cocaine
Benzene 3.5 - benzocaine
Ammonium hydroxide 1

B. Reference: Microgram Vol 7 No. 10 pg 122 (Oct 1974) (/1)

Ethyl acetate 60 (fb Paper gives Rf's:
Dimethyl formamide 20 ' A\ cocaine, tetracaine
Dioxane 10 Qg procaine lidocaine,
Acetic Acid 10 CE) pipepocaine, benzocaine

C. Reference Wicrogram Yol 7, no 10 rage 124 1?33974 (lé)
Methylcyclohexane 3 o cocaine, lidocaine
CHCl3 . 5 (Apply as base,not<as

<Z HC1 salt)
D. Reference Microgram Vol 8, No 1, p lé?r fé} Q:@
Spray plate with 0,5 N NaOH (5 Benzocaine, lidocaine

4@’ Develop in methyl acetate cocaine, procaine

(Can be done without sp qzﬂnq <f§lp
tailing occurs) *<Z> e>

E. Reference Arz_aTyHca] n % %013{ nd Moore ("The White

Book"
1. Chloroform 6(0 Oﬁoo\i(/

Dioxane
Ethyl acetaﬁs QS
Ammon1um ox?&b <2§§>

2. Chlor Separate cocaine.
Eth cetate 10 procaine well
{?ﬁonium hydroxide 10 drops
F. Chloroform 9 Separates cocaine
MeOH 1 procaine. slight
streaking
G, Chloroforim saturated
with NH40H 18 ‘ Separates cocaine,
MeOH 1 procaine well, hiqh
Rf .
H. Cyclohexane 80 Supposed to be good
‘ Benzene 16 for cocaine, procaine.
Q Isopropylame 4 , PCP
1. Clarke's Ty See picture (&D

J. 4% diethylamine in Benzene




Microcrystal tests

1.

Platinic chloride - 5% ag. (Reference: Methods of Analysis of AOAC Eleverith
Edition 1970 pg 709, 710). Gives feathers. Does not work if lidocaine
present, or some other diluents,

Gold chloride - 5% an. - dissolve powder in 0.1 NHC1, add drop of 5% gold
chloride - floating feathers,

Ref. EGC Clarke - Isolation and Identification of Drugs

Note: Pocatello reminds.us 1-cocaine and d.1-cocaine give different

microcrystal forms. QC£>

Gold bromide - Reference: Modern chrocrystal Tests for Druqs - Fulton,
page 385 #4 (See Pam's write up for recipe in plain fnglish). Almost
immediately a large number of irregular blades form whj ppear green with
low birefringence. After standing 1-2 minutes see sm x's, usually in

a different plane {focus down). This test works GVQ§$1n the presence of
lidocaine. (Sometimes called Ruybal's Gold Bromi ecause Richard Ruybal
first described the use of this reagent on cocayﬂp at the American Academy

meeting in Da11as) (ﬂ;} Qp

Sodium acetate 20% aqg. (Ref: “Isolati Qgnd 1mat10n of Cocaine in
the Presence of Tetracaine, Procaine, d Amphetamine" by

Milos and Porto, Alcohol and Tax Labo York). Supposed to
form cocaine §g§e crystals, unaffec tetraca1ne benzocaine,
and amphetamine. (jj)

Ecgonine with phosphomolybd1c d ra \;%sphomoiybd1c acid in 20 ml

of 1:1 HNO4). Refergnce- sa bo(:) See paper for a discussion of
the test. ;S

Note: 1 am unaware y used #4 and #5 above, and so am not
sure if they work aréabﬂstcd for sake of completeness and in

case you are de
0%
@M’

Q‘OQ




Microgram Yol IV No. 3 pqg 29. {March 197]) <L§)
6" 3% 0V-1 on Chromosorb WHP at 210°C

Microgram Vol IV No. 6 pg 60 (July 1971) (1)
Procaine, cocaine, PCP 6' 3% OV-17 Chromosorb WHP at 230°

Microgram Vol V No 5 pg 51 (May 1972) ( _(9)
Procaine, cocaine, benzocaine 3% OV-1, OV-25, 210° 1400 respectively

Microgram Vol V No 12 pg 140 {(Dec 1972) /;30)
Procaine, cocaine, benzocaine
Internal std of docosane dissolve sample 9/1 (CHQSéaMQOH
3% 0V-17, 6° Chromosorb WHP, 2109

Microgram Yol 9 No 2 pg 18 {Feb. 1976) \2)%®
Table of retention values on OV-17, 6' on. G@ﬁ Chrom
Journal of. Chromatograph1c Science Vol 9, 71 page 393
Finkle's Table of Relative Retent1oQS$ es sr 30,2" and 6

Journal of Pharmaceut1ca1 Sciences ]974 pg 1963, k}l7 )

Vo
Derivatization of Cocaine w/ xﬁgkhyt;h' gﬁay hydrox1de

Currently most people shoot on 101} and/or GV-17, at

temperatures appropr1ate to umn GC performance,
Example: ({a). 3' QV-17 efers Lo SE-30, OV-1 or -10]
because tg;S

gz/ 0Vu17

(b) 7,@@:22(6/% nd 250°C used by Pocatello
For detection a{§§ products ben70y1erqon1ne and ecqgonine k2?<9
Journa14% hr y 101 (1974) pq 215-7218, S

Q‘OQ
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Ty,

Microgram Vol 2, No 2 pg 47 June 1969 o)
Cocaine jon-pairing extraction from CHC13

Microgram Vol 5, No 7 July 1972 pg 80
Ton pairing - use phase separating paper

Microgram Vol 3 No 3 May 1970, peo 89; and Vol 111 No. 4 June 1970, pg 12}
Celite column:cocaine and procaine - requires sample conta1n1ng

5-15 mg cocaine Ao and? @ 10
Microgram Vol 4, No 3, March 1971, pg 29 _,hﬁ S
Celite column:cocaine, caffeine and procaine /%, <§5
\
Microgram Vol 5, No 5, May 1872 pg 49 . N\
Celite column:cocaine, procaine, benzocaine caf%)
Microgram Vol 7, No 6 page 70 {June 1974) O \

ey oo
.,.\) "l

N
Cocaine extracted from NaHCO3 with CC14 <:s9

Microgram Vol 7 No 8, page 96 (Aug. 197&%{ Q
Clark's & Allen's paper on cocaine -{lid caQ%

e
by Celite column. Rick says th1so@d nat @r him,
Quick cleanup if cocaine HC1 + squ@) %2} 0q&i§§bprocaine mix
(Does nhot work if lidocaine pr@se

Make a column using a paste Qb1peﬁ§g qggghstrwcted) with glass wool and
place a portion of the samﬁE;; \Sb R Clp through the samples fast.
If you wish, dry the (‘ th h %ﬁpara%@ columm of Ha,50,. Put the CH,CI

on a steam bath to re &@@, and precipitate us1ng?pet ether. Dry 272
crystals and run 0 $Q} method depends on the fact that proca1ne
HC1 is not very s ﬁ) H esp. in a short time).

Acid-base shakeég

As noted in Ahe ar1y mlcczxram papers, cocaine-HC1 will fon-pair, that is

it will be racted into CHCl4 if the HC1 concentration is 2.8N to 4N,

If you shﬁ} it out on the basic side, it's best to use NaHCO, or Na,CO3

to av ydrolysis in very basic solutions. After shaking w?th CHC

CHaCl5 s dry the organic phase through Na,SO,, reduce its volume and. 3ry d1rect1y
on Kdr. Do not try to make the HC1 salt by adding HC1 and MeOl because of

risk of hydrolysis.

4

Cobalt-thiocyanate derivative for cocaine+lidocaine -'JQ)
(Reference: Naylor et al from Bullet - Sn of Midwest Assocat10n)
Platinic chloride derivative for cocaine + lidocaine. (%ﬂ)
Joe Powers' method. e

Spot from TLC plate extracted with dilute acid. Make basic keeping in mind the
precautions in II, above.

Celite column - see U.V. section, reference #1. Follow dirgctions given in that
paper. Also see Fred's column chromatography notes, @52)



R

VIII,

"Lumpology"

If your cocaine is Tumpy or contains 2 kinds of material which you can
separate under the stercoscope try running an IR direct on the Tumps
(or whatever component your screening tests indicate may be cocaine).

Alumina column

As a last resort you might try alumina. Make a microcolumn of alumina and

wet it with CH201 . Apply your sample in CH,Cly or ether, Wash with

ether or CH C]2 to remove the contaminants (esp dyes). Elute using
progressive%y more polar solvents., The cocaine will come off as the base,

not HC1 salt., Two cautions: .different -batches of alumina behave differently --
you may have to try different ones to get omthat works properly. Also this
procedure is far from auantitative; bad recoveries are to be expected.

N
%Q
O



1. Paper by Nakamura and Parker "Assay of Cocaine in the Presence of
Procaine and Quinine by Column Chromatography®

> u,)

Journal of Chromatography Vol 52 {(1970) pg 107-110. U
2. Rick's Micro Adaptation of the above
A, Column prep: Mix 1. gram Celite + 0.5 ml of (1M KNO3 in 0.1 N HC1)
Put in column on top of glass wool, tamp down, and”put glass woo

over top.

B. Sample prep: Dissolve sufficient sampie in 0.5 ml of (IM KNO3 in
0.1 N HC1) to give absorbance of approximately f.5A.
(Is about 0.14 mg cocaine HCY/m] when 0,25 ml.of so?utégb put on
cotumn). Apply 0.25 ml of sampie solution to coiumn<b

C. Elution: Use 9 ml of water-washed CHCI on co?uqé}, Fatch in 10 ml volumetric
containing 1 ml of MeOH and 1 drop of HU : brifgyto volume with
CHC14.  Scan on U. V. O

9\
Quantitation- ° u <<o Qﬁ

1. By external std on GLC

2. By internal std on GLC - have used aqgﬁg’ ngg%Ernal std,«nneed'to show

none present originally,

3. By U.V. using celite co1uzggésgah ?i5> <:f Or Pocatello uses EtOH if no

interfering substances pr
4. "Back seat" method -~ sq@» <§(,_ for narcotics officers, . ,;_;,'z;)
0

3
S

QQ&
N
<2<~

Q%
\BOQ;



Isomer problem

Microgram Vol 9, No 5 page 66 (May 1976) 4/
~ Review isomer problem, suggest micro X-tal test
Microgram Vol 9, No 8, page 107 {Aug 1976) v#g)
Offer of small amount of d,1 cocaine, '
Microgram Vol 10, No 4, page 52 (April 1977) 6570
Use of salt of tartar1c acid to give different IR's,
M1croqram Yol 11, No. 3 page 41 (March 1978) (é“‘}
Preparative TLC and mixed melting points S
Microgram Vol 11, No 3 page 45 (March 1978) L_ <
Ph11osoph1cal discussion of wording of law - "derivative",

. N\
Also see latest Board of Pharmacy list, QQ) qafb
TVURNAL OF CHROMATOORAPHY Vol s53 (1T78) 8] a7 s Fac 7/&%“,1904’ Ay,wzy, g v
Scientific Sleuthing Vol 3 No 3, qs\

Reference to People vs. Harper, 562 P2nd 11}é§}C01
Colorado Supreme Court said their statute§ﬂa u
produced cocaine., Thé chemists' testim

1977)
atura] and synthetically
ible to identify

cocaine even though his tests did not t1n ‘$§£ two forms.
Stability problems \)@
1. D1scoiorat1on effects of qu
Journal of Forens1c Sc1 %3 (868-872)

2. Stability in d11ute ﬁ%{ -
Microgram Yol 6, g\(}@ ept., 1973) Q(Q




ABSTRACT OF A PAPER PRESENTED AT THE SPRING 1975 MEETING OF THE
MIDWESTERN ASSOCIATION OF FORENSIC SCIENTISTS.

% A Simple Procedure for the Sepatation and Identification of Cocaine".
L by don D. Naylor, Carl R. Phillips, Robert J. McCurdy & Stephen A, Koers.

The selectwe extraction of the blue complex of cocaine with cobalt
thiccyanate from aqueous acid into chloroform in the presence of common street
excipients, e.g. Tidocaine, tetraéaine, procaine, etc., has suggested a very
simple purification and identifica'tion procedure. . The infrared spectrum of the
dried blue extract has been found to be quite charactemstmd@?cocame The
spectrum consists of a simple addition of the absorptwnge%ka for cocaina and
cobalt thiocyanate with very few shifts in Traquency @“%mstartm..s of component

peak shapes. The procedure 15. a.) add1t10n of am"?c a ml of cobalt thmcyanate

reagent (Zg of cobalt th}ocyanate in 100m] %Q}K‘c b%&nough street sample to

,_...——-M

contain one to two mg. of cocaine, b.) @% ug(,%om: half ml. of concen-

Irated h_ydroch‘ioric acid (excess HCI H@\] q_\g acement of co#ame by chloride

% J wn in \,h complex to form a b?ue’&@!u@&? dropmse addition of enough witer

(R

to dissolve all of the blue pr@ipx%@é Q@&ous shaking is n=cess ary) d.) ex-
Ot

Sapry 4! Py

traction of the blue cocg@@cop@t tiQfgcyanate complex into rh]oroform, €. ) dry-

£ T

ing the comp‘iex in an&g}n OF@I &@h, and .} running th infrared ..pec.trum of

g L

tne dried blue COPQ\ex as? @BQBUH The resultant spectrum has besn found to be

totaﬂy free OQ@ther natpma]s when mixtures of mcama with procaine, 11docame,
and tntracﬁane were treated in the above manner.

. If pure cocaine instead of the complex is desired, the chloroform extract in
(d) above may be wa;hed&iﬁh aquecus ammonia to displace the cocaine from the _
complex. The tans c,o‘,]\ga‘ﬂd ‘a'rnmomu complex will be extracted into the aqueous 1ayer,;z?<'
and the clear chlorofciw Tayer will contain cocaine free base which can be treated
in the usual manner for {w-ther identification.

The greater spéc—d, mavre complete separations, and ability to perform the
| ) entire operation in & Lw3t tube makes this procedure far superior to the traditional

mulitiple extraction and chromategraphic separation procedures.

.
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_ DATE February 8, 1972

No. 31
ORUG TYPE -28-

METHODOLOGY

COLOR TEST TO DIFFERENTIATE BETWEEN
COCAINE AND PROCAINE

Richard Ruybal
Forensic Chemist .
Bureau of Narcotics and Dangerous<§§§@s
Dallas Reglonal Laboratoq&
N

<
Using the present cobalt thiocyanate re goe}ﬁt, hlue colors are
obtained with both Cocaine and Procain: &hs well as with many
other drugs. The Sanchez reagent gi a positive reaction

with Procaine and other primary am{@es.

QD
% agent in the field,

, @)

s screening file ests, espec

A i Tfield test @11 Q

the combination of the two re nts&a j no real indication

that Cocaine is present. N\ %)
: > &

The followling reagent is bmd\ edg}): a color test to differentiate

between Cocalne and Pro@ine\ Q cit samples. Other drugs

were also tested em%@sul‘é a@ oted.
- Wi
Stock Solutions O

A\

Ry o
A. Cobalt Thi an -O\a/ % solution in HoO

B. Phosphg& %&Q)%frupy HaPOYy
C. Pla@n Chlor@e - 1 gram HpPtClg*6Ho0 imw20 ml H3P04(1+3)

Reag <Q

Mix by volume 9 parts of A, 3 parts of B, and 1 part of C for
test reagent.

Test .

Place small amount of sample on a spot plate, add 3-4 drops of
reagent and stir with glass rod,

_BUREAU Oi’: NARCOTICS AND DANGEROUS DRUGS / U.S. DEPARTMENT OF JUSTICE

BND~¥15 (9/69)
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DRUG ' RESULTS

1. Cocaine,......ss..Blue, flaky ppt. remaining undissolved.

2. Procaine.,.........No ppt. or blue color forms.
3. Benzocaine........No ppt. or blue color forms.

4, Butacaine.........Green color forms, but fades away.

5. Dibucaine.........S8kight green color and pp%ﬁbforms, but
fades away,

. Lidocaine.........Blue, flaky ppt. rema; \éng undissolved,

. Mepivicaine,......Blue ppt. forms, buEbfades away.
Tetracaine........Blue color formsg9 ut fades away.

(Vo e - N B o

-

Quinine....svs.0e.Green ppt. an ol remaining undissolved,
but differ QDfT' aine.
10. Methapyrilene.....Green ppt.&nd @ gi& hut fades away.

11, Heroin.s..s.......Blue p tqg%nQSso but fades away.
12, Methadone,........Blue . r, but fades away.
13. Demerol...........B{gg R3>,and:9olor, but fades away.
1%, Phencyclidine HC

(PCP)......... ppt remalning undilssolved,
The only sunila %f the above drugs tested to Cocalne
wa.s leocann only other one that formed a blue,
flaky ppt. w unchanged. All others forming blue
prts. or blue co t all blue color within a few mlnutes

leaving eitner a pj orange or & yellowlsh color. Quinine
formed algreen ppt. and color which is quite easily discernible
from ine. : '

The<%rugs listed above were also tested with a mixture of Stock
Solutions (A) and (B) in a ratio of 9.3. The drugs that gave a
blue, flaky ppt. in addition to Cocaine and Lidocaine were
Dibucaine, Mepivicaine, Her01n, Methadone, and PCP. Demerol gave
a blue color,

. PR it nac it . . . e e L R R o o el .
’ —— - — p——— e =T e - RN i e e . ) . T _
e DL dhtae w4 Tt remmmmemr s mem i . s . : . . EEREE S —e B
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DRUG TYPE
ME THODOLOGY

COLOR TEST TO DIFFERENTTIATE BETWEEN
COCAINE AND LIDOCAINE

Carolyn N. Ruybal
Forensic Chemist
Bureau of Narcotics and Dangerousqﬁ%ugs
Dallas Reglonal Laboratof@&)
N

procalne described by Mr. Ruybal BNDD Laboratory
Notes in Microgram vol. 5 No. a&y rch 1972 is successful
for differentiating cocalne £ z%?\the "oaines" except
lidocaine. (<O o

<
The ' reagent for differentiation bpgég%n cocaine and

The following preparétiqeg%f is Tgagent is submitted
as a color test to dif@é’re% tg:% weerg co%aine ax‘}d
jidocaine, It is sk N n of the "Ruybal
ﬁ@ reagent 3 parts Q¢ @3§§5w4§9 . Lidocaine will not
. give a color re§8§}on O

~§SD <Z::>
. Cobal (&?\; Qéloa@— a 2% solution in HoO.
e CObRRIRET

B. Phéph@@) A%Q- syrupy H3PO4.

C.Q§$§&tinum <§%ride - 1 gm HePt016—6H20 in 20 ml HyPOy (1+3)
__:};4-'

STOCK SOLUTIQNg?

By volume .mix 9 parts A and 3 parts B. Add 1 part C and
mix well. Add 9 parts distilled water and mix, When
these stock solutlonsg are first mixed the reagent is

clear orange in color. Let stand at least 5 to 7 days.

A reddish brown precipitate is formed which settles to the
bottom and the superpatant is a clear pink color. The
reagent is then ready for use. The precipitate should not
be removed or separated from the reagent. -

TEST

E Place a omall amount of sample on a spot plate, add 2-3
g@ , drops of reagent. '

BUREAU OF NARCOTICS AND DANGEROUS DRUGS / \1.5. DEPARTMENT OF JUSTICE -



RESULTS
Cocaine gives a blue {'laky precipitatoe,

Procaine, benzocaine, butacaine, dibucalne, lidocaline,
methapyrilene, heroln and demerol produce no-color with .
this reagent. Methadone forms a slight blue color on
standing. Phencyclidine HCl and antipyrine also give a
blue color slmilar to cocaince.

Antipyrine (phenazone) can be differentiated from cocaine
with Mandelin's reagent. Antipyrine gives aanﬁtense
blue-grecen color whereas cocaine gives a sl red color
which quickly fades.

. Qb
DEGCUSSION: %

The first approach to modifying thi qaedﬂont for cocaine-
lidocaine difTerentlation was to the original
Ruybal Ceobalt Platipum Reagent wiph shly made 5%
solution of stannous chlor1de.<( @ istilled water
was substituted for the stnn the reagent

worked equally woll

When preparing this roaﬂ w appear that a 1%
solution of cobalt th&\ ya 1tion in water could
be used In lieu of tlon step., This was

Lricd with no HU(L n). p01tant to mix the
reagent in the mafner é} QQEged

When us ing 2&%1 the test use only the pink

portion { ggghle reagent with the precipitate
present bu{) c the bottom. Agitation of the
reagent orv ni will not affect its performance
but is esirabl s the dispersed red partisles of
prech% ate make 1t harder to see the color reaction of
th ng aine.

Positive results were obtained with this reagent on
samnples contalning os low as 5 percent cocaine,

The final dilution with water may be done either at

the time of mixing the original solution, as described
above, or latey, Some of an aged original Ruybal cobalt
platinus solution was diluted approximately 2 weeks later
in the ratlo 3 parts reagent plus 2 parts water, The
[finad dliluted mixture performed successfully for dif-
ferentiating cocalne Trom lidocaine when used immediately



after Adlution and when used agoin 3 wecks later, Tt

1s importeont when diluting the aged reagent in this

manner Lo agltate well first to disporse the precipitate
hefore measuring the aliquot to be diluted. The preclpitate
must always be present in the reagent.

An alternate approach to performing this test ls to add

3 drops of the original Ruybal cobalt platinum solution .
to the sample on & spot plate., At this point both cocaine
and lidocaine give a blue precipitate. Add 2 drops of
water and stir. The lidocaine precipitate will dissolve,
The cocaine precipitate will partially dissolve but the
larger blue flakes of the cocaine precipitate ﬁgyain.
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&4 DATE  June 11, 1975

BT no.

DRUG TYPE Cocaine .
_METHODOLOGY ~ Color Tests (Field Test)

AN ADDITIONAL SCREENING TEST FOR COCAINE

Josef D, Prall
Forensic Chemist
South Central Regional Laborato
Drug Enforcement Administraﬁkéh

OBJECTIVE %6

To develop a series of field é@t reagents for
cocaine, readlly avallabl ederal, state, and
local agents, which will s ut false positive
tests with the Scott Figg@b cocaine (1).

BACKGROUND

A sample ﬁurchas bmitted to this

laboratory for lgggggé; a positive reaction

§§ to all three s cott Field Test for
cocailne. by gas chromatography/
mass spectr yQQh in rared spectroscopy showed

the samp diﬁi hydramine. Lorch (2,3) has
alsoc e qz d é%m lar difficulties with suspected
- cocal E} a ch were found to be phencyclldlne
and &

us é*‘%ﬁg*c

derivatives. ULorch sug§ested
test with ths "FPN Reagent® (4).
ever, s the Scott test is primgrily intended
a fleld “est and the FPN Reagent i% not readily
o available to agents in the fleld, an additional
Q test .using a reagent which is readily available was
<2 deemed advisable, It was found that the Marquis
Reagent gives such a test. In addition to the
false positives reported by Lorch, several addi-

tional substances were found to give false positives;
these too were screened out by the Marquis test.

E ? N DRUG ENFORCEMENT ADMINISTRATION / U.S. DEPARTMENT OF JUSTICE
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REAGENTS

(1) Scott Field Test (1)

Solution #1 2% cobaltous thiocyanate
"~ dissolved in water and then

dilute 1:1 with 96% USP

Glycerine (use 5 drops).

Solution #2 Concentrated hydrochloric
acid (use 1 drop, 2nd drop

if necessary -- no mor%%.
Solution #3 Chloroform. \szb
(2) Marquis Reagent - Qé‘

A 4-5% solution of 40% forma hyde in con-
centrated sulfuric acid, a packaged and sold
commercially as “Marquis used as a

test for opium alka101de) ¢nd-amphetamines.

METHOD

The three step Scott \Ld@%@ performed on &
portion of the sampl¥ x@b s

ly described by
Scott (1) If a p@b t is obtainsd on

all three part se nd tion is added to
Marquis Reaaen 22?3&
. Posit chﬁ? Q’/o%ltive Marquis (Some Color
Rea

—(§hdé§§k E C%sence of some compound other

4%: , although it does not rule out
i§t e presente of cocaine.
<F§é Positive Scott, Negatlve Marquis (No Color
<2 Reaction)
- Indicates presence of cocaine, and absence
of the compounds listed below in Table 1 which
give a positive Marquis Test,

A positive reaction to the Scott Fleld Test involves




— o e B I B e U

h ‘ ) e Lde T

a blue solutlon in Step 1, a pink solution in

Step 2, and a blue extract in the chloroform layer
in Step 3. It must be emphasized that the solution
should be blue in Step 1; a pink solution with blue
_specks should not be taken as a positive for this
step. ' .

Based on this crlterion, some of the compounds
which Lorch reported as giving positive reactions
to Step 1 were instead found to be negative. This
may be a function of the particular form of the

compound used for the test; i.e., free e, hydro-
chloride salt, or other salt. Note reactions
for thes various forms of cocalne, diphlenhydramine
and doxylamine in Table 1. It m be expected

that certain salts, especially th@ hydrochlorides,
of other drugs might give positive Scott tests;
for example, phenyltoloxaminiﬁbwhich is similar in
structure to diphenhydramigﬁb <§§

Combinations of certainQrc%g@Qay&f course give

the same results to both tes =cocaine hydro-

chloride; for exampl’g& {@xt@of antipyrine and

carbinoxamine mala?@h.' Q '
RN

O

3 REFPERENCES \Q \Q O
| L Q

1. Scott, crci()\\J&@Micro ram, Vol. 6, No. 11,

Nov. 3
& O weragran,
K(,) Microgram, Vol. 7, No. 8,

" g@%@"@
é\ALorch, @ K.

‘{Q November 197&

O .

<2\ 4, Clarke, E. G. C., "Isolation and Identification
of Drugs", The Pharmaceutical Press, London,

U. X. (1959).

Midrovram, Vol. 7, Ngw 11,
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SPECIFICITY PROBLEM WITH THE COCAINE-SPECTFIC FIELD TEST
I1. NON-PHENOTHIAZINE FALSE POSTITIVES AND THE
SEPARATION OF PHENCYCLIDINE - PROMAZINE COMBINATIONS

Steven K. Lorch, Ph.D
Crime Laboratory Scientist
Division of Crime Detection
Bureau of Laboratories
Michigan Department of Public Health
Lansing, Michigan 48914

Q%
OBJECTIVE . 'S

A\
We have found that certain non-phenothiazine Qﬁ‘comhinations will
give the "highly specific" fleld test (1) fof&ébcaine, and that the
FPN test (2) will not screen for these falaébpositives.

BACKGROUND
Since our previous report (3) our T;i:} received three more
" cases of phencyclidine (PCP) - p binations which gave

the cocalne-specific field te&§§bolor é%x and a positive FPN test
for phenothiazines. The ph 11a4@ §dentified as promazine by
gas chromatography and gas<§g§§mQSbgr mang spectrometry, As reported
earlier promazine giveslﬁg§ps gk 2f> o of the cocaine-specific field

test (3).
\
The test was run ontan a )@les of the following drugs and

combinations of Q/

\ O O\/
s\ \)(\ Q)% TABLE 1
{5- (BBlor after Color after Color in = FPN
<Q step 1 step.Z CHCL 4
QﬁPhencyclidinc blue pink clear -
23 Promazine blue pink clear ' +
.3) Cocaine blue pink blue -
)Y 1+ 2 blue pink blue +
5) Dibucaine blue pink clear -
6) Methapyrilene blue pink clear -
7) 1+ 5 blue pink " blue -
8 1 + 6 ' blue pink blue -
9) 5+ 6 blue pink clear -
10) 2 + 5 blue pink blue* +
2+6 blue pink blue* +

*depends on the relative amounts of each component,
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It 1s Jmportant to note that combinations #7 and 8 give a false positive
for cocaine, but caunot be screened out with the FPN test, as nefther
compound 1is a phenothiazine,

SETARATION OF PCP - PROMAZINE COMBINATIONS

Dissolve mixture in 2,8 N HCl and extract with an equal volume of
chloroform, Wash chloroform two times with fresh 2.8 N HCl. Extract
PCP from chloroform with an equal volume of 0.1 N sulfuric acid, A

U.V. spectrum of the 0.1 N sulfuric acid extract will reveal a promazine
peak at 252 mb with a 269 mu shoulder representing the PCP (promazine
252 mw E 12 1 em 1122, PCP 269 mu E 1% 1 cm 9.2). Add three drops of
concentrated HCL1 to the sulfuric acid extract, extract th an equal
volume of chloroform and dry. The resulting extract give an IR
spectrum clearly recognizable as that of phencycliQS} HCl

(1) Scott, L.J., Jr., "Specific Field Test Qﬁfzzocaine » Micrograum,
6:11, Nov. 1973, pages 179-181,

(2) Clarke, E.B.C., "Isolaticn and Ide GﬁfiQ;§\on of Drugs", The
Pharmaceutical Preaa, London, QQFC)(IQ

(3} Lorch, S.K., "Specificity Prel¥em <2K ocaine Spec1fic Fleld
Test, and Its Solucion”, OQT, <§§§> ug. 1974, pages 100-101.

The author wishes to tha aad Chief, Warren Regional
Laboratory, Bureauy of hignn Department of Public Health,
for the G.C,-Mass Spec dentification of the promazine,
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(5
SPECIFICITY PROBLEM WITH THE COCAINE SPLECIFIC FIELD TEST,
AND ITS SOLUTION

Steven K, Lorch, Ph,D,

Crime Laboratory Scientist
Division of Crime Detection
Bureau of Laboratories
Michigan Department of Public Health
Lansing, Michigan 48914

W
Q

OBJECTIVE

We have found that certain drug combinati will give the "highly
speclfic'" field test (1) for cocaine. xtra test ls suggested for
screening out these false positives,

REAGENTS QO C)OQ*

Solution #1 (1) 2% cobnltou te ééxsolved in water and then
~dilute IQ 9&\ ycerine (use 5 drops).

? i} Solution #2 (1) Concer;{' ric acid (use 1 drop, 2nd drop

sa% S ore),
Solution #3 (1) @C;?ros\\sm &Q/

FPN Reagent q&gb'S §2k/v golution of ferric chloride in water,
0% w/w perchloric acid '
% w/w nitric acid-

gl 000 o

%1 ported cocaine sample submitted to this laboratory gave & positive
eld test for cocaine, However, further analysis showed it to be a
combination of phencyclidine (PCP) and a phenothiazine; our first test,
a UV spectrum, led us to believe it was promethazine, but we were unable
to finally identify it as such,



~léL-

The field test run on promethazine alone failed to give a blue color

o in solution 1, and a pink color in solution 2 but gave & blue color

" in the chloroform layer, Combinations of PCP, dibucaine or methapyrilene
(which as reported earlier by Scott (1), gave blue with solution #1 and
pink on addition of concentrated HC1), with promethazine gave the full
cocalne specific color sequence (Table 1). Butacaine was not tested as
we had no available standard. Two other phenothiazines tested, chloro-
promazine and promazine, gave the proper color sequence when in
combination with promethazine, :

METHOD FOR DISTINGUISHING FALSE POSITIVES

We find we can improve test apecificity by performing a fourth test,

Add & few drops of FPN solution (2) to another portion@f the sample.
FPN indicates the presence of phenothiazines, and gi a short term
orange, pink or red color, depending on which of {Jiﬁ\many phenothiazines
it is. 1f one of these colors is observed, theng,is a stroung indication
of a combination of the nature deacribed abov‘%and further testing 1s
indicated. FPN tests on cocaine, PCP, dibu@ne and methapyrilene alone
are negative, {\

1t should be noted that the phenoth Bé\% i %e actual case was not
promethazine, but probably another "gheno P as yet unidentified.

<O
et (¢
’ o @%r}\@%r C)\gzi;rzafter (é;éc{i in PN

7 e% §>
1) Cocaine %\' e Q/ pink blue

2) Phencyclidine()

@he pink clear
3) Dibucaine \Q \&bi?& pink clear

4) HMethapy e O(\ u pink clear -
5) Chlorop}kmaztn\@) @ e pink clear +
6) Promagdrie % Iue pink clear +
7) P enazi @ pink pink “clear +
8) loropera@e . pink pink clear +
9) omethazine | pink pink blue +
O + 9 blue pink blue +
é% 2+9 blue pink blue +
2) 3+9 blue pink blue +
13) 4+ 9 blue pink blue +
14) 5+ 9 blue pink blue +
6+ 9 blue pink blue +

1, Scott, L.J., Jr., Microgram, Vol, 6, No. 11, Nov. 1973.

2. Clarke, E.B.C., "Isclation and identification of Drugs,”
The Pharmaceutical Press, London, U.K. (1969).
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DRUG T OCATNY Ry
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METHODOLOGY (Color 'fesnt

SPICIFIC FILD TEST FOR COCAINE

L. J. Scott, Jr,
IForensic Chemist
Drug Enforcement Administra
uoufh Central Regional Lab ‘E ory
Dallas, Teﬁig

0\0
OBRJECTIVE

To develop a rapid, sens LP&?é& hz§§%y SpeLlfIC color test

for cocaine.
Q’\Q/s

ACKGROUND \\O (%)

The use of cobalt Lﬁzocya@éi ‘Caaoent for the presumpt:ve
detection of ooca*gk 13\ 1 wil ced reliability since many
other compounds dué reaction as cocaine., Lidocaine,

procaine, PCP, tQ$%ﬂ eMVbenzocaine as well as cocalne

give a blue ci ;§? Lth this reagent. The following
test for gﬁa& s@ n emperically developed and

successfu ’ vYeral hundred times by both chemists
and ageR! n b, Qs) pal” redgenfl and its modification?

are veE} ’gﬁkggb the hands of chemists, but field personnel
oft have enced difficulty in their interpretation.
Thgémethod prggoued herein is almost impgas ible to

JJJJJ

interpret, and is highly sensitive anc up901f10.

Q RengenTs

solution #L: 2% Cobaltous thiocyanate dissolved in
water and then dlluted 1:1 with 906%
USP Glycerlne{¥)

Solution #2: Concentrated Hydrochloric Acitd

Solution #3: Chloroform

Other: Small disposible test tubes

(*) Availlable from K&K Laboratorles, Plalnview, N.Y.. .
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PROGEDURE 0" {7 |

SLep. } placa o swell amount ol suspecied cocdlow
oot s T 50 A test tube, add b drops Solubion fi
and shoke. 11 cocaline 1o pr“fonu a blue
color developo at once, IT a blue colox
is not seen, add more 'mplc. I o blue
color still does not develou, the sanple
does not contain cocaine.

gtep 2: Add 1 drop of Solution 2 and shake. The
biue will disappear and a clear pink
solution is seen. If all > bluve does
not disappear, add a seg& drop (no nore)
of HCL and shake.
%a

gtep 3: Add several drops‘§§ Soiution 3 (chloraform)

and shake. The le yer u1ll develop an
intense blue coxg, it cocaing 1s prasant,

DISCUSSION «©° C)OQ&
Only cocaine, from the foli ang hist

the results outlinﬂd'abovgg T
how the test can seLect ad

compounds , will glve
POUing chare 3llu,t1ahu
other compounds Llisted.

r Pink After Blue CHCly
$§? Solution {2 Layer From
§ Added, Solution 73
Cocailne W:} yes yes
Phencyclid {} yes no
Dibucailn 0 @3 es yes no
ButacailigA yes yes . no
Hethagﬁgijene yes yes no
'l o]lqun" compounds do not produce a blue color with
solution #1L
Anvipyrine Quinine
Procaine ' Methadone
Benzocaine Tetracaine
Mepivacaine - Lidocaine
Prilocaine Heroln
Beta fucain Domerol
fAlinopyrine Sugnrs and stovches

&
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tnatructions to agents who usz this procedure gpecifies that
they are to use 5 drops solution 1, 1 or 2 drops (not morae)

of solntion 2 and % drops solubion 3. 'the amounl of solution 1

io not eritical, nor ls the amount of solution 3. Houwovar,
tha ratlo of solution L to solvtion 2 i critical. 1 oxcesu
concentrated Iiydrochlorcle Acid is added to solubtion 1 aftew
the blue color has develeped with cocaine, a blue rather than
pink soluticn will result; this blue will not extract into
the CHCla loyer. If excess cocaine is used with solution 1,
then it is sometimes necessary to add 2 drops oaaconcentrated
Hydrochloric Acld, no more should be used. (7} :

Consequently, if one adheres to the 5 dropgsg“l drep + 5 dvops
of the three solutions 1, 2 and 3 respectiely, the test will
function casily and well, ‘This test he t falled Lo detacwu
cocaine as low as 1% cocaine in some &@des. This system has
been uged in this laboratory on app: imately 190 cocaine
samples over a period of about 5 n@bhthsyiand about 50 to 75
times by agents on an experimew@é} hag a period of

1 () ;{Yer
about ¢ months. ‘s;

No extensive shelf l1lfe tes€§bhq§$9be <bﬁwu1J but the
solution #1 has been sto 0 perature under

laboratory conditions ggg a six months with no
detectable dcteriurat&} (%&

effectiveness.
\ XS
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NO.
DRUG TYPE
ME THODOLOGY
A “NEW" FIELD TEST REAGENT
By Ferris H. Van Sickle
NORTH CENTRAL REGIONAL LABORATORY
DRUG ENFORCEMENT ADMINISTRATION
INTRODUCT JON (%)

%)
Agent Park Kaestner of the Kansas City, M1ssourkaEA Task Force recently
described the use of laundry bleach as a f1e&h est reagent for procaine.
It has been used in the Kansas City area 1{2) undercover capacity.

an aqueous solution of sodium hypoch e, usually 5.25% by volume. As

Laundry bleach, commonly sold in grocer (9tores as Purex or Chlorox, is
such, in an alkaline state, it 1s€3éés§$% oxidizing agent. A literature

search of available material re on sodium hypochlorite as a

color test for organic compoun 1n our field of endeavor.

PROCEDURE \\0 (\ @Q/

Spot tests were performsa in i@g\ manner using spot plates and comparing
'jg the colors deve?opedyﬂgt a\skan Purex solution purchased from a grocery

store was used, x<2> <:>
RESULTS AND DISEY zob\\ &
A

Sodium hySS;E}D nickpdmed "doper's reagent", when tried on a number of
controll c(i?%ﬁ]ed drugs including some of the "caines"
behaved anchez Test for certain primary amines. "Doper's
rea gav (fgé;olate brown with procaine and benzocaine., It was flaky
arance, following drugs were tested with "doper's reagent" and

olor developed:

Heroin HC1, Cocaine (HC1 and base), MDA HC1, PCP HCl1, Methadone
HC1, Demerol, common barbiturates, Codeine (phosphate and base),
Amphetam1ne sulfate, Methamphetamine HC1, Mescaline sulfate, LSO,
Chlordiazepoxide (Librium), Diazepam (Valium), Phenacetin,
Acetanilid, Carbromal, Propoxyphene (Darvon), Phenyl propanolamine,
Ephedrine su?fate, Mep1v1ca1ne Dibucaine, Hexy1caine Quinine,
Caffeine, Mannitol, Saccharine, Lactose, Dextrose, Starch, Aspirin,
Boric Acid, Stearic Acid, and Talcum.

<2\(gﬁé

Listed below are color reactions obta1ned with other drugs not previous]y
mentioned:

Methapyrilene HCl-Light green-flaky
L]docafne HCl-orange brown, oily, floating drops
r ‘gp _ Lidocaine sulfate-orange brown; oily, floating drops
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4%’ ‘Stovaine HCl-orange, oily drops-on standing
; Salicylamide-greenish brown on standing
Salicylic Acid-brown on standing
Oxytetracycline-greenish yellow (chartreuse)
Su) famerazine-greenish orange, then greenish yellow
Sulfadiazine-greenish orange, then greenish yellow
Chiloroprocaine-orange
DMT-instant orange, then brown
DET-instant orange, then brown
Para amino benzoic acid-brown-flaky
Meta amino benzoic acid-brown-flaky
Morphine sulfate-brown-flaky S
<&

In conclusion, it would seem that sodium hypochlor?{%)wou1d have some
usefulness as an easily obtained field test reage or suspected procaine
in cocaine-procaine mixtures; cobalt thiocyan eing used to check for
cocaine. DMT, DET, benzocaine, and morphine _sutfate should also be kept

in mind. If the Marquis is negative for opi alkaloids, then morphine can
be eliminated. The test does not work wgﬁg?with brown heroin-procaine
mixtures. Since it gives the chocolate@rowncolor with the hydrolysis
product (or metabolite) of procaine, ¥+ co n<§ossib1y be used in TLC drug
screening procedures as a color devggop S for p-amino benzoic acid.

%)
The use of standards for co?or&é§hpq6>x\h <£h the unknown drug is encouraged
wheneyer possible’ QO Q \$
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A SIMPLE FIELD TEST FOR COCAINE NOT RELYING ON COBALT THIOCYANATE .

Fred W. Grant, Wliltam C. Martin and Ralph W, Quackenbush
' Marcv Psychiatric Center

Research Division
Marcy, N. Y., 13403

OBJECT1VE S

<
Qur purpose was to Improve the sensitivity aQQS;beclfchTy of ‘
present methods of cocaine detection In a simple, easily“interpreted fleld test,

%6

BACKGROUND O

2
Efforts to improve the specificif <?'C I+ thiocyanate in
cocalne fletd testing (1,2,3,4,5) have t to omlse fleld adaptability,
Recentiy Lorch (4) had to add a fourth rgggen o7 T Iready Involved three
reagent test of Scott (3,5) to fungm‘Q}mro\@ sp city. 1% Is our ,
Impression that cobalt thlocyanate e ush o the imit in cocalne
detectlon and that perhaps a fre%z@ﬁar%z& ou | made in another direction,

x<Q \$§> <:§:)

W ,ﬁ@fac? that cocatne is quite unlique

METHOD >
Our approach_(glat éS*o
among drugs in belng nz eg . We have screened several hundred drugs,
Including virtuall é@@'?éggsgp gmpton drugs of abuse, by molecular formula and
find only the relgtlvel sg%gb 'piperocaine" sharing this property with
f.
f

cocalne, While €8 kne vallable color test specific for benzoate
esters we wegelaware distinctive odors of the lower alkyl benzoate

esters., |t n easy mad¥er to cleave off the benzoate Lm~ctlion of cocaine
In the fo f methyl benzoate by treatment wlth sodlum methoxide In methanol.
Metal |l 1g(@5d1um need not be used Tn the formation of sodium methoxide since
sodiuﬁzh droxide in methanol wil! serve thls purpose, The reaction is indicated
below. : :
N~CHs
COOCH3

flcoc6H5 "OCH3[NaOH + CH}OH}’_ CgH5COOCH3

COCA | NE : METHY|. BENZOATE

PROCEDURE

A few drops of a 5% solution of sodium hydroxide or potassium
hydroxlde in methy! alcohol are used to molsten the suspected cocalne specimen.
A few minutes are allowed for the alcohol to evaporate and any odor is noted.

Ty

("

-,
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RESULTS AND DiSCUSSION

The wintergreen-|ike odor of methy! benzoate |s strong
and distlinctive, In presenting a test based on odor detection one faces
a longstanding prejudice that rightfully maintains that subtle
qualltative or quantitative distlinctions based on odor cannot be made
reproducibly by The human nose. However, in this connection it is of
Interest that a New York State Appeals Court recently ruled that the smelf
of marljuana smoke provided legal cause for Pollce to search an automoblle
and its occupants without a search warrant.

The saving grace of *+his test resldes in%jhe absence of
any odor whatsocever when the test is applied to the vaab ajorlty of drugs
l1kely to be encountered In the field. Occasionally,\@ very faint fishy
odor arises when a low molecular welght amine, suches amphetamine, Is
released from its salt. Because of its speclfkﬂi§b the test Is unaffected
by the presence of excipients or other drugs., MeThyl acetate Is a product
of the test when applied to heroln, aspirin, ‘n o?her acetate esters but

it s removed during the evaporation step. ic acld [tself fails to
glve a positlve test., WATER WILL tNTERFE E TEST SO REAGENT AND
SPECIMEN SHOULD BE KEPT DRY. ‘

' The test has beegn s+ tocai County and State
Pol ice who now consider [ The + +he field Identiflcation
of cocalne,

ré\@ &
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NO. 37
DRUG TYPE  Mixture
METHODOLOGY

Analysis of Cocaine, Procaine, Benzocaine Mixtures
Jeffrey M, Weber, Forenslc Chemist
New York Regional Laboratory
Bureau of Warcotics & Dangerous Drugs
Introduction ngb
\

This 1aboratory frequently receives illic*%tcocaine samples which
have been adulterated with synthetic local a etics and sugar. ‘wo
local anesthetics commonly encountered are anzocaine and procaine,

characteristics, a means of se arat ee components has been

Since cocaine, benzocaine and pro Eave similar UV ahsorption
investigated. Milos and Porto dure for the aimultaneous

spectrophotometric determination coc procaine mixtures. Canaff
separates cocaine from procainecg bv using a 2,08 HC1
chromatographic column. Moo zﬁya e§§}he same mixture utilizing a

0.1N HNO3 column,’
The method below d n of Moore's procedure which can
be utilized to quan \3§§> fy cocaine in the presence of benzocaine

and/or procaine.
Hethod \&0 C)O(\ \g/

%O

romatogr<;9 ¢ Column
UV Spectrophotometer g

KO% eagents

<2 Nitric Acid - O0.1N
Sulfuric Acid - 0.1V
Chloroform - Reagent Grade
Ethyl Ether - Reagent Grade
Ammonia - conc.
Celite 545 - acid washed

Procedure

Pack a pledget of fine glass wool Iinte the base of a chromatographic
column (25 cm leng, 2 cm diameter) with a tamping rod. Place 2 grams of
diatomaceous earth {(Celite 545, acid washed)* into a 100 ml beaker. Add
1 ml 0,1 Nitric Acid, and mix with a spatula until homogeneous. Transfer
the mixture to the column, and tamp moderately to compress the material Into

“.a uniform-mass. - -

* Johns - Manville, New York, New York



Into annther 100 ml beaker welph accurately a rortion of gsample
equivalent to ahout 15-20 mpa cocalne., (T1lieit cocaine samples are
often damp and lumpy, therefore, sample mixture should be carefully
ground before proceeding). Add 2 wlg 0.IN Nitric Acid to the sample
and swirl to wet powder thoroughly, 7o this solution add 3 prams of
diatomaceous earth and mix until fluffy, Ouantitatively transfer thig
mixture to the column and tamp moderately., Place g pledget of plags
wool on top of the packing,

The benzocaine ig eluted from the column inte a 200 ml volumetric
flask with 200 m1 water washed ether, Dilute the flask to volumn with
ether. TEvaporate g 20 ml aliguot to dryness on 3 steaisbath, Dissolve
the residue in a known volume of 0.IN H2304 to give Inal concentration
of approximately 10 meg/ml. Read the absorbance of hgé solution at
226 mu and compare against a standard solution o (benzocaine.

The cocaine may then be eluted by passi q;%o mls water washed
CHC13 into a 100 ml volumetric flask., D11yl flask to volume with
CHC1 4, Evaporate a 10 p1 aliquot to dry on a steam bath, Dissolve
residue in 0, 1N Hy80, to give a final cdeeen lon of approximately
15 meg/ml. Read the absorbance of %&;u 5{: 233 my and compare

against standard cocaine, C) é
9@ X g/ ' :
Procaine is elyted From thQst1:$$?1nt 250 m1 beaker by passing
re

100 mls of ammoniacal chloro " (pr Y vigorously mixing 2 m]
concentrated ammonium hydroxide wi&» 1qs:;> CHC13 and allowing the phases
to separate) followed by (‘bﬂﬂﬂ\ﬁk{@ turated chloroform, Remove a
? 20 ml aliquot and evapo to ryn@ 0 a steam bath, Dissolve the
residue in 0.1IN H,50,, iﬁsgy fin concentration nf approximately
e

15 mep/ml. Read the ab or%s '<i he solution at 228 My and compare
against standard pnqgin% Q/

Ident: ificatiov\gb QO(\ O\/

Metho Qnosotr.e ly used for the qualitative determination of
mixtures this type:ﬁre infrared Spectroscopy and .gwin layer or gas
chroma raphy,

<2{$) - Infrared § ectraosco

windowr,

The cocaine that 4is eluted fronm the column mugt he re-extracted
in order to obtain a satisfactory IR curve,

Evaporate the CHC14 stock solution to ahout 20 ml, Tranafer to
a 60 ml Separatory funnel ang shake with 20 pls 4% ammonium hydroxide,
Evaporate the CHCl3 extract On a steam bath (prior to doing so add 1
drop cone. HCl to.solution)., A kpy disk may now be Prepared in the
usual manney. . '

e A e —




B - Thin Layer Chromatography

Mix a portion of powdered sample with methanol and apply to a
ailica gel G plate (Analtech}. lUse the solvent systems mentioned
below and observe spots by spraying with iodoplatinate spray (prepared
by mixing 0,25 gms Platinic Chloride and 5 grams Potassium Todide in
100 ml water).

Solvent System A - Cyclohexane: Chloroform: Diethylamine 5: 4: 1
Solvent System g6 - Ethyl Acetate: Benzene: pé@nium Hydride (6:3.5:1)

(System A) A\O ($yatem B)
Rf Q\ Rf
Cocaine 0.65 %) 0.68
Procaine 0.34 X©) 0.60
Benzocaine 0.26 @\ 0.41

o@ Q*
C - Gas Chromatography Q
Sample is dissolved k@ectl@s\f&anol and injected under the

following conditions:

Tnstrument \@ N@ar&

3% 0v25

Column q
Temperature (O 140°¢C
Carrier Ga§) O &'ogen Nitrogen
Carriler \$ llmin ‘ 25ml/min
Dete 1ame Ionization Flame Tonization
Pghow 500m1/min 500ml/min
Hv ggsSEio 30m1/min 25m1/min
&}ﬁollowinggsults were obtained: e
KOQ Retention Time Cocaine 5.9 min 4.7 min
Q Retention Time Procaine 4.3 min 2.4 min
Retention Time Benzocalne 0.7 min 0.5 min

Biscussion

Cocaine samples should be subject to gqualitative tests before
quantitative analysis is performed. The presence of procalne or
benzocaine may be detected using the following spot tests:

1 - Sanchez reagent (prepared by mixing 2.5 ml freshly distilled
furfural, 22.5 ml 95% EtOH and 75 ml placial acetic acid). A red color
is ,obtained in the presence of benzocaine or procaine, :

: 2 -~ p—dimethylaminobenzaldehyde (1 gm in 50 ml FtOH and 50 ml cone.
hydrochloric acid). An intense yellow color is obtained in the presence
i of benzocaine or procaine. S :
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Furthermore, chromatopraphic screening tests ahould be performod
prior to quantitation to detect the presence of henzocalne and/er procaine,
In cases where no benzocalne 18 present, the ether wash will not he
necessary during the quantitation.

fuantitative results of better than 95% cocaine have been ohtained
using this procedure. Results obtained for the benzocaine and procalne
ranged between g2 and 94%. The results obtained on gimulated mixtures
are tabulated as follows:

mgs added q’found
Benz. Pro. Coc. Benz.‘\o Pro. Coc.
1. 9.8 10.1 10. 4 1. 9.3\ 9.2 10.1
2. 10.0 10.3 20.6 2. d;,@’ 9.8 19.6
3. 15.1 14,8 15.4 1.0 14.1 14.9
.\0
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OTHER MICROCHEMICAL TESTS

and dl-Amphetamine - 1% HCl'(volatility) glves "peacock feather" like crystal forms
‘  with low birefringence. '

Ethylamphetamine - AuCl in dilute lIBPObI (volatility) gives single forms, fans,
clusters and sheafs of rods with conslderable rectangular-like
internal structure. Birefringence colors.

S ..
© 3.
ndimetrazine - AuCl in dilute HBPOQ (volatility) gives curQ& heedles and .
rods in extensive branching systems mtlz.-o erate birefringence.
‘ N
hienhydramine . - AuCl in dilute H:)Pou (volatility) @s verf’i'small vwhite rods

with slanted ends (= narrow para

4O C)O &

ocaine .. = AuCl in H,0 (direct) gives&gh@\blr ngent needles and rods

of regula.r shape alone @ cl in Xs,
<2 “é22§;>

. ‘aine - AuCl in H,0 (dirg@'gi@g y irregular forms with moderate
to low birefrin@xce»@

nagualone - dissolve @{?ple of MeOH + add drop of 9% Sodium
Car diamonds, hexagons, parallelograms and
tra@md £ &h bright blrefringence_. -

vin K&ssolve in 5% HC1 + add drop of 10% Sodium Aceta.t,e which gives

Q‘ grey & colored birefringent hexagons.

¥

,‘!“l’*************************************'* * *»

~in ail, -HAPO, = 1g. HAuCl, *3H,0 in 20ml. H P04(1+2) : .
inHO—ig. HAuClL}BHOinZOml H,0 -

“dry PtBr = 1g. platnium chloride in 10ml of H0% HBr; add iOml., cone, H 250y + 10nl, H,0

. dry PiBr = 5g. H PtC16 + 6H »0 and 10g. NaBr in 100ml, H,0. allow to age 48 hours

®

R
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Notéa

Gas chromatographic detection of ecgonine and benzgxl@nine in coSine
\)

J. M. MOORE \A

ULS. Department of Justice, Drig Enforcement Administration, .S'pc@lmy ad Research laboratory,
F04 Old Springhouse Rd., McLean, Va, 22101 ( U.8.4.)

(Received June 24th, 1974)

kS

Cocaine hydrochloride is used in mcd{&c as “é,;)ical ancsthetic, It also has
widespread use as a slimula,qlhin the ik@drﬁ) ke During recent analytical
it

investigations into illicitly ndinufactu ocai % iscovered that gas chro-
matographic (GC) methodology lpdgécl t rif ocaine hydrolysis products

was lacking, Cocaine can be hyd@acd{ t lo benzoylecgonine, ecgonine,

benzoic acid and methanol‘.?
The detection of cocajn® hyd Is [ro
trot of pharmaceutical co!!gfc. & be

cts is important in the quality con-
apers. have described the detection of

benzoylecgonine and CEgGitiing 4 ':ha:@uuiimi Lottt and aiso g botiival and
biological samplcsl%l'hc @oc%\ utitizzd primarily paper ‘and thin-layer
chromatographic_€phniqued) Fi&&; Wilson® detected benzoylecgonine in urine
by methylatio dip? ct)@ prior to GC analys¥:-However, in this procedure

cegonine v t de in
.cgtwas 5 @cd@:{jcmiﬁcation tool for ecgonine and benzoylecgonine
because(T} ‘was v% ould surpass present methodology in sensitivity, speed,
highly polar and amphoterjc nature of the two degradation

tion techniques prior to GC analysis was impractical. Subjection of the sample
direct GC analysis was also difficult duc to the very poor chromatographic behavior
of ecgonine and benzoylecgonine. Therefore, Lhis study describes a procedure whereby
both hydrolysis products are silylated prior to GC analysis using N,O-bitrimethyl-
silyDacetamide (BSA). Both ccgonine silyl and benzoylecgonine sily! possess very
good chromatographic properties. The derivatized samples are chromatographed on
109, OV-10! on'Chromosprb W-HP and 3% OV-25 on Gas-Chrom Q, using temper-
ature programming. Using this procedure ecgonine -nd benzoylecgonine can be
detected in uncut cocaine samples at levels less than G777 and 0.3%, respectively.

anq}u ceificity. uc®n ‘
. p)a s, it was de ined that their separation from cocaine by liquid-ligifid ex-

EXPERIMENTAL .

Reagents and chromatographic materials

The BSA silylating reagent used in this study was supplicd by Pierce (Rocklord,
1L, US.A.). The 10% OV-101 on Chromosorb W-HP (100-120 mesh) and 3%, OV-25
on Gas-Chrom Q (100-120 mesh) stationary phases were obtained from Applied
Science Labs. (State College, Pa., US.AL
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216 . NOTES

Standurels

The cocaine hydrochloride used in this study was supplicd by S. B, Penick
(New York, NUY., U.S.A.). Hexadecane, cicosane, tetracosane and trincontane in-
ternal standards were obtuined from Applicd Science Labs, Benzoyleceonine and
ecgonine were supplied by the Drug Enforcement Administration,

Apparatus ‘ &
A Packard Madel 7400 gas chromatograph was uscd i chromatesy sphy.

R\
Sample analysis A

A 25-mg sample of cocaine hydrochloride iy @ccd in a l-ml glass-stoppered
test (ube and 500 4l of BSA is added. The tube is sfappered loosely and heated at 75
for 10 min with occasiona! agitation. After Llcq?\mzmitmg‘,,; complele, 3-4 41 of the
sodution arc injecled into the gas chromale v using Lhe following parameters:
Column: Coiled glass, 40~ 4@%'1.!). (OV-101}
wOniled glads N (U @M. D, (OV-25)

Stationary phase: =) 10%; =101 “hromosorh W-HP, 100-120 mesh
{b} ."»@ V-250m Cl sarb Q, 100- 120 mesh

Carsicr gas: N@un‘ Q‘ N
Deiector: dme jom \limo

Air: S00 0 n
Hydrogen: (5\ 500N 1inO

Injection (l‘q . &5@0
A\

@Imn OLQ\ \/
- ‘\ lcl\(&eﬁm“% Temperature programmed
O) b initial temperature: 180 (OV-1010). 170 (OV-25)

s

{\S O@ initial hold: 10 min (OV-101), 5 min (QV-25)

program rate: 3°/min (OV-101 and OV-25):

ap final temperature: 260°

il ' final hold: § min

o Sensitivity: 3% 10-%a.fs (OV-10] and OV-25)

“ oo, Chart speed: 0.2 in./min (OV-101 and OV-25) R

. .
RESULTS AND DISCUSSION

Fig. 1 illustrates a gas chromatogram on 2V-101 of cacaine hydrochloride
containing 3% benzoylecgonine and 1Y cegonin="oflowing BSA treatment. Since
(emperature programming was used, two internal standards were desirable, 1 is also
apparent from Fig, | that the detection level for cegonine is lower than that for
benzoylecgonine. However, benzoyleegonine can still be detected at fevels consider-
ably less than 0.39].

In grder to investigate the effect the moisture content of cocaine samples would
have on the silylationprocess, water was added o the sample shown in Fig. 1 and
1o & commercial cocaine bydrochloride standard af a 20 wiw level, The presence
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HE XADECANE
ECGONINE SipyL
COCAINE

BENZOYLECGONINE SILYL
TETRACOSANE
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: MINUTES é\ A
Fig. 1. Gas chromatogram of cacaine hydrnchlﬁcmmai? 4 ecgonine and 3 % banzoylecgonine
a !

on OV-101 Tollowing BSA lrc,',\j‘;scm. Sce Q ) r@@ :& Sample anelysis,

ring the derivatization process.
ecgonine was nol allected notice-
nzoylecgonine is rapid and the BSA ,

of moisture causes no detectable -unc
Additionally, the silylation my
ably. The silytation of I)Q ccg,t t)@

% solution is stable for & w:t
: . Iy addition ; % flr‘ﬂ ing reagent and OV-10] stationary phase,

1y [E% %21

other sitylating m: yatographic stutionary phases of varying po-
farity were ln *sitylating reagents included N-trifiuoroacetyl-

ate he
imidazole b ASilyhtrifluoroacetamide ((BSTIA). the fucrinated
un.llug (§‘ O%v Mly BSTFA proved of-say value. The only advantage in
usin {ond , was that a slight increase in resolution of the benzoyl-
ucb&nc all matographic peaks was noted. This was probably due to
.m\\bsoh of cocaine in BSTFA. However, because of this insolubility,
\ subxequcn@ in benzoylecgonine sensitivity ising BSTFA, BSA was selected
(@) as the reagent of choice. s

e In addition to OV-101,3% OV-! stalionary phase was investigated. However, the
Q resolution between cocaine fmd benzoylecgonine was less than desirable on this
Q column. More polar phases were also investigated. These included OV-17, OV-25,
OV-210, and OV-225, On OV-17, cocaine and benzoylecgonine silyl had the same
retention times. When OV-210 and OV-225 were used in conjunction with temperature
programming, a rather unstable baseline resulted, OV-25 proved ta be the most suit-
able of the polar stationary phases. When using this phuse the clution order of cocaine
and benzoylecgonine sityl were reversed when comwrul 10 OV-10[ (sec Tuble 1). The
QV-23 wis used in this :.ludy only as a confirmati-= vor the presence of eegonine and
benzoylecgonine in cocaine, OV-101 was the column ol first choice because the reso-
lution, sensitivity and retention times of cocaine and its hydrolysis products were
the most Tavorable, Table I ists retention times of cocaine, benzoylecgonine silyh,
cogonine silyl and internal standards on OV-101 and OV-25. All internal stundards

were chromatlographed u-smg, separate chloroform solutions.
The procedure given in this paper is o rapid nnd sensitive method for the de-
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TABLE1 ‘ ;
_ RETENTION TIMES OF COCAINE, ECGONINE SILYL, BEN!OYHCQONINE SILYL

AND INTERNAL STANDARDS ON OV-10i AND OV-25 STATIONARY PHASE §

GLC opcr'mng paramn.tcrs for both co]umns arc gwcn in the text under Sewaple analysis.

C‘ampom:d Rclcmian nme { mlu)
OV 101 0 V-?.S %
ch'\dcc‘mc mlcrml sl'mdard 3 8 . OQ) . 3.
Fegonine silyl 6.7 2.8 A\
Eicosane internal standard - 5.2 K :
Cocaine 19.7 25.8 %Q
Renzoylecgonine sityl 2.2 24.5
’ . Tetracosane interna] standard 26,7 0\0
Tmcontane mtcrna! sl'md.nrd — 10 2 Q ' ":!,,
ection of small amounts Lof vc;,nanQ ben gqnc in cocaine. It offers the
ay avive work. The procedure is

added adV'ml.lgc of bungu.uhiy able gu.@
useful not only in pharmaccutical qy ity @ ml % the detection of contaminants

in illicitly manufactured Locz\@\
7 . C
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IDENTIRICATION OF COCAINE BY INFRA-RED SPECTROSCOPY

L., E, WENER, CHICAGO REGIONAL LABORATORY, BNDD

The spectrogram obtained from the infra-red spectroscopic
examination of compounds isolated in a pure or nearby pure
state is one of the most substantive methods of exami on,
It is a very important aid to the forensic chemist that
the courts and defense attorneys are beginning to lgllenge
the identification of alkaloids, such as cocaine )by means
of crystal and colox tests alone, OIFO
N

Cocaine is ordinarily separated from most its adultexants
and/or diluents by extracting it as the% rochloride salt

with chloroform from a solution or syspe si 1+9 Hecl,
The filtexed chloroform extract is t&n eyapor ‘&d on the
steam bath to obtailn the cocaine relati pure, No
difficulty was ordinarily encou ed ob ing the:
characteristic identifying cx tals platinic chloride

or gold chloxide reagent solution,x o , the cocaine
hydrochloride cxrystals iso \ﬁs were found not to
give infra-red spectrog wh ’ forensic purposes,
sufficiently matched th g'&\@ b e authentic,

O .O ,%

1t was theorized ghsqth b$6 ifficulty was due to the acid
hydrolysis, how mughyror 13ght, of the cocaine at steanm
bath temperatufes’ du (Fo éﬁ ydrochloric acid dissolved in
the watex so 1&1&3%\1 e chloroform, When the chloroform
extract wa§ rst ig th excess anhydrous sodium sulfate,
decanted d then evaporated no such deterioration of the
cocaing@curred and excellent infra-red spectxograms were
obt .

(gwub 1969
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DRUG TYPE Narcotic
ME THODOLOGY Infrared Identification

RAPID SEPARATION OF COCAINE FROM ADULTERANTS
SUCH AS PROCAINE AND QUININE, ¥ND SUBSEQUENT
INFRARED TDENTIFICATION

Roger G. Fuelster

Forensic Chemist 9
CHICAGO REGIONAL LABORATORY, BNDD .\OQJ

cz;b
Previous methods of separation of cocaine fro 1terants involved lengthy
column chromatography. The following proceqégg 1§QCot only rapid but yields

a highly pure product. C) C§Q
QO%

PROCEDURE Cfb

Place sample in a smal] separato pproximately 15ml 2.8 normal
hydrochloric acid. Extract wit e of chloroform. Pass the
extract through Whatman Phas Qyp §§h Qf) r #1PS. Evaporate the chloroform
to dryness and dry at 105° Obtain the IR spectra in the
usual manner.

SUMMARY | 0 \30 &

This method effe figbly races of hydrochloric acid which would otherwise
hydrolize the c in 1n e final evaporating and drying stages.

FS N

Q‘OQ

BUREAU OF NARCOTICS AND DANGERQUS DRUGS / U.S. DEPARTMENT OF JUSTICE °

BND -115 (§/69)
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ABSTRACT OF A PAPER PRESENTED AT THE SPRING 1975 MEETING OF THE
MIDWESTERN ASSOCIATION OF FORENSIC SCIENTISTS.

"A Simple Procedure for the Sepatation and Identification of Cocaine".
by Jon D. Naylor, Carl R. Phillips, Robert J. McCurdy & Stephen A. Koers.

The selective extraction of the blue ;omp]ex of cocaine wfth.coba1t
riocyanate from aqueous acid into chloroform in the presencé of common street
cipients, e.g. lidocaine, tetracaine, procaine, etc., has suggested a gery
mple purification and identification procedure. The infrared speg&é@m of the o
ted blue extract has been found to be quite characteristic fogaﬁgzaine. The

ectrum consists of a simple addition of the absorption pe for cocaine and

palt thiocyanate willi very few shifts in frequency or <;5r ns of component
ak shapes. The procedure is: a.) addition of abouf&Z KZﬁD t thiocyanate

agent (29 of cobalt thiocyanate in 100ml of wa@”) %@no@@ﬁtreet sample to
atain one to two mg, of cocaine, b addlgg of*dg’tgiygz—half ml. of concen-

- JH hydroch1or1c acid (excess HC1 r QES 1ﬁ§d1szz§;2ment of cocaine by chloride
1 in the compiex to form a blue solWtion xi}c )(é%ﬁpw1se addition of enough water

dissolve all of the blue pre q}at vi s shaking is necessar d.}) ex- u
precfp! 6@\8@ g is ne ¥} )@? et o ¥

action of the blue cocaine4é§ba <€h1 ate complex into chiorofornh”f3 dry-  ponfani [

fae e &7 L ! LA él\ﬂd« CHQ{!W\‘(

- the complex in an-ev ting d1sg:)and f.) running the infrared spectrum o

A- e [ n(fqufu-.au t'&r Cﬂc(;_.ujtﬁ’ P 1) Lotq,

: -dried blue comp]ggggé a KBr muT]A The resultant spectrum has been found to be

}t"l""}:

.ally free of othér materials when mixtures of cocaine with procaine, lidocaine,
| tetracaine were treated in the above manner. |
CIf ﬁure cocaine instead of the complex is desired, the chloroform extract in 5
above may be washed with aquecus ammonia to digb}ace the cocaine. from the
plex. The tén;colnred ammonia complex will be extracted into the aqueous layer,
the clear ch]orofOrm 1ayer will contain cocaine free base which can be treated
ot usua]:manngL”forfquppég;jdeﬁfifiéation. :
| ‘Eié'gfgéfé§spééd:"ﬁﬁfe”éomﬁié£é-ﬁéparations, and ability to perform the

ire operation in a test tube makes this procedure far superior to the traditional '

tiple extraction andfchromatogfaphic separation procedures.
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Cocaine/Lidocaine Mixture

Rapid separation/Infrared Ident1f1cat1on
{11.73386 minutes) S

Dissolve sufficient sample in minimum amount O, 1N~ to =
provide 5 mg cocame \

Precipitate cocaine by dropiwise addition of%é Platinic
Chloride (H2Pt016) until ppt. ceases. '\0

With disposable pipet transfer ppt a Qﬁhpe%tant to a
Yittle, tiny buchner funnel and, écuum ove liquid,

Wash 3X w/ 3ml portions of 0.1NHE1, fiol ﬁ&w dby 3% 3 m)
portions of methanol. \\C) @ Q/

Continue to dry the prec1ﬁtate\fﬁ§th tion.J;‘C-*R,

Three or four mmute cov \b& with dry filter

paper if air is we

When sufficxe%}d&ﬁ%e{é}u th KBr,
- Compare wx@\Q ec(,@n red from known cocame.
Als ﬁs with m@uamphetamme separation from phentermme
e methanol sparingly as the methamphetamine is shghtﬂ?‘?

an01 soludble,

Joe Power - !_)_Ef_
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ISOLATION AND ESTIMATIOHN OF COCAINE IN THE PRESQ&%E OF

TETRACAINE, PROCAINE, BENZOCAINE AND AMPH@?ANINE

O
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@ \,5\ R O

Charles ‘(3909@9@1111) V, Porto

Alco@l@ @cco Tax Laboratory

S

Q‘OQ

New York, New York

Internal Revenue Service il
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) Isolation and Estimation of Cocaine in the Presence of

Tetracaine, Procaine, Benzocaine and Amphetamine

By
Charles Milds and Philip V, Porto

Illicit samples of cocaine are generally adulterated wlﬁa>SUgar
and procalne. These present no problem to the analys{j%&). N
Some samples with low cocaine content may contalqgfii of the.
components listed in the title of this paper.qghxh this . type

of sample the problem is twofold - detectﬁgébfh cocaine and

isolating it from the other components, %om@@n@the second

objective must be accompllshed befo c;Ehe p§§} an be

gstabllshed. Q \(\ C)
Since existing methods falle®§ %@‘thls problem, a new

f

procedure was needed. <éxtf§& QéShethod was devised which
makes use in part of ﬁ\ <§5 Eé;}echnlques in existing methods
(1), @

{$§Q Expeﬁiméntal

-~

e

Chloroform completely removes benzocaine from aqueous acid

sqlufions. Separation of tetracaine from procaine, amphetamine
and cocaine is effected by first dissolving their free bases in

a mixed solvent consisting of equal volumes of ethyl ether,

ethyl acetate plus 20% by volume of isobutyl alcohol, Extraction

of the mixed solvent with a citric acid-phosphate buffer of pH

"\

& ,25 removes the latter three components, leaving the tetracaine

e : ot B e S I A R R & T R N AERE & R AU AU IR RS IRPRORE . CTIINETYIVNT
el T v s S ) -t " ; o




T AT T T T L v ATSTATRE ST 1t T ey TTTOE PRI . o s e . e e gt A

2~

‘in the solvent. By altering the pH of the puffer to 4.5 the

cocaine can be removed by extraction with chloroform, Traces

of tetracaine remaining -in cocaine thus separated cause no

interference with the usual cocaine tests.

1.

2,

Preliminary Examination of Sample

2
&

Dissolve a small portlon of sample in 1 or 2 dmﬁ%s of 1l:1
hydrochlorie a01d on a microscopic sllde. cég% a drop of
platinum chloride reagent (lgeplatinum qg?orlde in 20 ml.
of water) and examine the slide at<%£8é qégér the microscope,

yé§$é amounts of

using the low power objectlve. Efbapé$ﬁ

‘cocaine are present (5% or qug) Q} r§§$§}13tic feathery

crystals form. In a brxe%\%r&b?o&%me they become

modified beyond recogn&%on%gw@ relatively large amounts

of benzocalne or %gégztaéﬁnl <%be present these crystals may

not be observeqég\w h%§)bccurs place another portion of
sample on a@*roscon&lde, add several drops of a 20%
P

aqueous<§§autlon of sodium acetate, and after several mlnutes
observé for free base cocaine crystals. These crystals are

' ]
characteristic and procaine, tetracaine, amphetamine and

banzocaine do not interfere,

Add concentrated nitric acid to a portion of sample on a
spot plate.— Formation of a yellow to light brown color
indicates tetracaine, Treat another portion with Marquis'

reagent, -A yellow to orange color indicates amphetamine.

R Y T
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Place a few milligrams of dry sample on a micresesnic slide
and while obscrding under low power, add a dron of 1:1
hydfochloric acid, Cocaine, procaine,tetracaine and
amphetamine dissolve rapidly., Benzocaine dissolves very

slowly,

To another portion of sample on a spot plate, a several .,
drops of Sanchez reagent (2), A red to Durp&é~color indicates
benzocaine or procaine, WNOTE: Each 100, Q}. of Sanchez
reagent contains 2.5 ml, of freshly dtéﬁll ed furfural,

22,5 ml, of 95% ethyl alcohol ande b()g",ﬁ\lacxal acetic

acid, QO @Q/

To several mllllgrams of d st 6@ a spot plate add a

few drops of cobalt thqu aneb {é( annous chloride reapgent.

The formation of a<§3§L Q§EE22§¢

NOTE: This rea &g} ceﬁia equal volumes of a 2% aqueous
solution of ¢ 6alt<bh quéhate and a 5% stannous chloride in

te indicates cocailne,

10% hjdrocﬂibrlc acid (3), : -
©
<2 Method ,
Reagents:

0.5 Molar citric acid
0,5 Molar disodium phosphate

Buffer solutlon ~- To B0 ml, of 0,5 molar dlsodlum phosphate

add "'15 ml. of 0.5 nolar citric a01d and nix,

Hixed solvent --w- io 40 mly of ethyl ether add 40 nl. of

ethyl acctate and 20 nl, of isobutvl alcohol and nmix.

- e

e A



1.

2,

3.

~ four times with chloroform using 15, 10, 10, and‘%fg?.
R\

TN

Separation Procedure

Dissolve a known weight of sample (approximately 0,1 g.) in
10 ml, of approximétely 0.1'N pydrochloric,aéid and
quantitatively transfer to a séparatory funnel., Extract

N
portions, If a quantitative determination of é%nzocaine is
desi?ed,'éombine and wash the chloroform wgglfin&. of

water in a separator, Transfer the 501é§§%~3f a targd'dish

N\
and evaporate to dryness on a steamQQc}on A

P > .
To the acidic aqueous solution éﬁﬁ Qé}u askmmonium'hydroxide
<

(10%) until just alkaline tszaltq§§ extract three times

with 20 ml, portions ofdégszgg? éahbine the. solvent in a

- AN
separator, wash withw@g%lgsg}

<§éﬁer and after complete
L ¢§> <> ‘\Y :
separation of sokgg t&§§gsc€§ the lower aqueous layer,
Extract the sggsght\gh?f§éé%mes with 10 ml, portions of
prepared b¥gber and combine the buffer in a separator, Fo

O .
a quanu?éative estimation of tetracaine wash the mixed solvent
with 10 ml, of water and transfer the solvent to a tared dish.

Evaporate to dryness on a steam bath, The residue is free

base tetracaine,

To the combined buffer add 3 ml; of 0,5 molar citric acid,
mix and extract with chloroform as already described for
benzocaine, 'wash the combined chloroform with § ml, of water
and transfer tﬁe chloroform to a tared dish, Evaporate to

dryness on a steam bath, The residue is free base cocaine,
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Milligrams Added

S, B T

1, 23 19

2. 12 15

3, 13 22,5

9,5

10 - 20

6.

S--Sample .

Bi-Benzocaine Q§§'

T--Tetracai 1
P--Procaine HCl
A~~Amphetamine HCl

C~-Cocaine HC1

-5

Analytical Data

“Table 1 %
<&
O
Milligrz;???ound
P A ‘O%T c
50 10 4,7 i@ 19,7 4.4
.20‘. '12‘ - 8,0 QO\%OQ*,&B"B 7.7
30 15,0 @ X %22.8 14,5
’ @ &
> LS
21 5 2.@0 \Q)& S 9.3 2,3
30 12 Qﬁ'\(\ 009.7 19.6  8.,Y4
O‘ 8 <</ 7.6
© LK
0 S
OO AV
N 0”0
SERNN
(Dl' d;w

Table 1 shows results obtained by the proposed method with

simulated mixtures

ég1-;3;@‘;;r-av:'era'tr‘:ic:alILy.
A

o

All of the results were obtained
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Discussion

Failure of the preliminary tests to disclose the presence of
cocaine éhould not be taken as conclusive evidence of its
absence, Fufther éxplorations should be conducted to either
verify or negate the preliminary findings. Some samples of
illicit cocaine are predominately mixtures of local aang%etiésgh
containing small amounts of cocaine. By the propqégﬁgiethod

a large number of these diluents can be removeng)However,

if the cocaine residue is contaminated and tqg?th§l tests do

not give a clear-~cut decision with respecQQoQ'.)QQ sence or

absence, part of the residue should be\\ %S6é‘\éd§ preparing

: : o -
and identifying the derivative ecgé?ﬁnexggU?f) the original

! ; [ , > @ %Q .
sample may introduce compllcat@ w@t th be avoided by
%)

using part ‘of the cocaine F&®1 UEQ)\\ ’K@reaction of ecgonine
with phosphomolybdic ac{?§9€a€§S% (é;‘ phosphomolybdic acid in

20 ml, of 1:1 nitric <sﬁd{5$§ Gabensitive that the concentration
of ecgonine shoul%éée kept ig:khe néighborhood of about 1§ papss
per‘ﬁillion. Q§§% high concentrations of ecgonine an innuﬁerable
number of crystals are formed, These adhere to each other and
the”cﬁaraﬁteristics of the individual crystal cannot be discerned.
To prepare this derivative heat a dilute slighfly acidic solution
of cogaine to the boiling point, Add 10% sodium hydroxide
solution.until alkaline and continue the heating for a.minute{
Cool and transfer to a separator, Extract several times with -

;ﬁ ml, portions of chloroform and discard the chloroform,

[ e M i+ ey e e e bttt =




#

"

3

8 N kg o e o - B
A AT T R T T T T T T TR R R T, T SRR Y W T I T T T TERRA |, Yy T LAV TN

-

Acidify with acetic acid and extract once with about 15 ml,

of ethyl acetate. Transfer the aqueous layer to a dia@?%nd heat
o

to expel the dissolved solvent, Test a few drops qﬁﬁ elther

dilute or concentrate, depending on the result%;%} the test.

2
In the samples shown in the preceeding tak?é>‘€§§ tetracaine
o)

‘§écted. Small

amounts of procaine were present wE§p theg% in the sample
was large. : *35 (J

sidue was examined for cocaine and négé w@@

. Some cocaine remains in the ln‘fbb <;% By altering the pH the

cocaine can be complet@\ e@w d@but invariably it 1‘5
contamlned w1th qué$12§§> qb ‘

o
'lhe proposed x@od gives Qasults of sufficient accuracy fop™”

routine aneé§gis.
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o= {fe, + oy b fae,) (Eq. 9

& [, is the weight fraction of particles of weight,
' ete, For spherical particles:

- fﬂ f:f,d,-‘
65

the case where particles are the same size, Eq. 10
SEOMEs:

(Eq. 10)

= e {Eq. 11}
For Egs. 10 and 11 to be equivalent:

& - 2 f.d (Fa. 12)
Substituting the result from Eq. 8 into Eq. 12 gives
= 06.2 um. Hence, the particle-size distribution

iven in the example, which was determined by trial

ad error, is equivalent to the calculated value of dyg)

[ 96 um. This distribution is typical of the kind of

ssult enenuntered in practice. Use of such a parlicle-

2e distribution for all active ingredients would allow
safety margin for ingredients P and @ but, in the

ize of R, would necessitate achieving a truly random

ixture to fulfill the desired tolerance range of

100,

In practice, a random mix is not always achieved

id it may be desirable to introduce an addltmnal

“% margin for the lowest concentration drug, R

Ly et al. (1) did this in effect by setting the cal- \é)auo

llated effective mean particle-size limit for R as
vimum pacticle-size limit for the mixture, Al
-txvel\,, the coefficient of variation used m@q 7

%en

dd be set at a lower value than that corr dm\ &Ulds {3, 4). We anticipated that this methylat-
\/ eagent would have an interesiing on-column

AQ) -

. the specified tolerance range of +10%
'c, instead of 3. 333%, a C, value of‘\'l.
;ed which would give d(m from e
m. An equivalent particle-size abu%
wnding to this value of dygy w contam a c@
qtrla fraction alove the pro d maximum l

ting o safety margin to

3 pin (1) while still incor
tow for the occurrenc nrandomized mixing,

In conclusivn, con
Ho on equivalent particle-size distribution increases
e utility of the calculations and provides a more
smvenient guideline in the practical situation. Addi-
onally, a particle-size distribution of a drug ob-
ined on recrystallization or precipitation or after
[illing can be tested for its suitability with regard to
slent uniformity by evaluating 2fid;® and compar-

ww this value with the value of d* derived from Eq. 2

r .
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Definitive GLC Method of Identifying
Cocaine

Keyphrases 0 Cocaine—delinitive  GLC  identification 0 Tri-
methylanilinium hydroxide—on-calumn methylation of cocaine,
GI.C identification 0 GLC—identification, cocaine

To the Editor:

The identification of underivatized cocaine by
GLC can he misinterpreted and erroneocusly reported
as pentazocme, levorphanol, or met}%ualone when
using programmed or isothermal te@peratures on 7%

OV-17L. TLC ¢an also pose proj&a s and lead 1670

done instead of co-
yare combining mass
rovide a more deflmtwe

report of a false positive for met
caine {(1). Many labora
spectrometry with GLC t
instrumental method- foy
cocaine (2}; howeve @ny laboratories cannot afford
R Mass spectromé\and therefore, more definitive
GLC methods& ly 5};.5 desirable.

In view ]&;r‘ls encountered when

émployin C o T % eans of identifying co-
caine &vzsl a novel, definitive GLC
5 fid nyn @

dine via an on-column GLC

tion reaction conditions that
rming the presence of cocaine in
and illegitimate dosage forms. In
ve have routinely used trimethylanili-
Xide in methanol as a methylating re-
GLC analysis of anticonvulsant drugs in

met
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Figure 1—Characteristic chroma!ogmm representing an on-
column reaction of cocaine (1.5 pg) and trimethylupilinium
hydroxide (no time lupse after edding the melliylating reagent
to cocaine). See Table I for identification of the peaks.

Lin our lahoratory, these drugs have retentivn times similar to cocaine
under prugmmmed and isnthermal eonditions ad are extracted concurrent-
tv with cacnine ut basic pH.
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TATWETE S A e

e I- Relalive GLC Relention Times of Cocaine
Wiome Commaonly Abused Drugs after
a-Column Reaction® .

Dirug R, min

Cocaineds Penk 1. (8.0}, N,N-dimethylaniline

Peuk 2 {10.4), possible Hoffiman
elimination product

Peak 3 (12.5), ecgonidine methyt ester

Peak 4 (13.9), under investigation

Ieak & (14.2), ecgonine methy! ester
{under mvestlgallon)

Peak 6 (17.2), under investigation

Peak 7 (23.3), cocaine
Amphetnmine 8.3

Renzocaine 1"»,7 16.8, 17,6, 18.2
Cudeine 27.5

Jteroin 24.1, 27,2
Levorphanol 21.4

Lidocaine 16.6, 18.5
Methaqualone 23.2

Murphine o 21.56

Pentazocine 21.9

Phencyclidine 18.2

Phencbarbital 12.8, 14.3, 14.5, 18.4
Prociine 17.6, 20,8, 21,7, 23.1
Quinine 34,0, 37.0
Secobarbital i5.4

% Under programmed temperature GLC conditions, 5 The number of
chronmtographic peaks seon after os-column reaction depends on the cons
centration of eocuine nnd the time lapse belween addition of the muthylating
remprn] and its onccolimn injeclion (aee Figs. §-3), ¢ Similar resulls enn bo
abluined on 3% OV-17T by reducing the nitrogen Oow rate froms 60 to 30
ml/min and d\nnhlna tho programmed colomn condilions from 50-260°
(E0° /mind 1o H0-250° (87 /min),

?lmn with an unusual blcychc diester teltl?:g}@mca

amine slructure such as cocaine, through po
ester cleavage and methylation, as well as scrva
definitive confihmatory method by convert;ie@t inteQ)
one or mure identifinble derivatives.

All GLC injections were made- on -ct 1e1

instrument? equipped with four hy en f!
rpctorq The 1,83-m (8-ft) U- shape ass %@

Y

Qﬁcé .

I\

E-

a H T T T T
. g-— - 12 16 20 24

P ' MINUTES - .

£

i iguve 2-—Chrontatogran representing an on- ~column reaction

of cocaine (21 ug) mtd trimethylanilinium hydroxide {(no time

{upse nﬂu adding the methylating reagent to (.ocmnc). See
Table I for identification of the peals.

? Varisn 2100,

T R e N T

N b LR - o

mm i.d.) were packed with 7% OV-17 on 80-100-mash
Chromosorb W3, Operating temperatures were: injec-
tor port, 275° column (isothermat),”260°; column,
50-250° (programmed at 10°/min); and detector,
275°, Flow rates (milliliters per minute) were: nitro-
gen, GO; air, 300; and hydrogen, 40. Instrumental at-
tenuation was 8 X 10~1% Under these conditions, ref-
erence standard underwut!zed cocaine had retentton
times of 23.3 and 2.9 min under programmed and iso-
thermal column temperatures, respectively.

The reaction of cocaine with trimethylanilinium
hydroxide solution was initially studied by adding 50
plof a2 M methanolic trimethy!anﬁjﬁum hydroxide
solutiont (3) to 0,15 mg of coca' nd 1mme<h¢hf>ly
injecting 0.5 pl (1.5 pg) into the'ehfomatograph under
programmed temperature cénditions, The resulting
chromatogram is illustr n Fig. 1. Peak 1is N,N-
dirnethylaniline, & product derived from trimeth-
ylanilinium hydroxit uring the méthylation reac-
tion, . '
Utilizing a anrat ‘8 gas chromatograph, we
tmpp»a(ii pea I;Q ed its mass spectrum. Peak

3 was ide nidine methyl ester (molecu-
lar jon, % 181: @ K,{m/e 162). Its mass spec-
trum @ denti corresponding methylated
an $tandard ecgonidine®, Ecgoni-
%\nra

eak 3) appeared to be the most
uct of on-column ieaction between
fmethylanilinium hydroxide and was
all concentrations regardless of the
of/time elapsing between addition of the
mc}g ing rcagent and its on-column injection
% in F:gt; 1-3).

gure 2 is a representative chromatouram depict-

g the cocaine-trimethylanilinium hvdroxuie reac-
tlon using a larger amount of cocaine (21 pg), in
which case the cocaine—trimethylanilinium hydroxide
solution was injected immediately after adding the
methylating reagent to cocaine. Mass ‘spectz®analy-
sis of peak 2 indicates iv to Le a potential dounle
Hoffman elimination product, although its structural
determination is inconclusive at {his thne!

Figure 3 represents the chromatogram pf the same
cocaine-trimethylanilinium hydroxide solution after
standing at room temperature for 24 hr, An increase
in the concentration of peak 2 {possihle Hoffman
elimination product) occurred when cocaine was al-
lowed to stand in the alkaline trimethylanilinium hy-
droxide solution for 1-24 hr {compare Figs. 2 and 3).
Peaks 4 and 6 are presently under investigation, and
peak 7 is cocaine. '

Based on preliminary mass spectral analysis, peak
5 appears to be the ecgonine methyl ester derivative
(molecular ion, m/e 199; base peak, m/e 152). There-
fore, to minimize the number of products formed, in-

3. 0V-17 and Chromosorb W were chiained [rom ,\ppised Seience Labora-
torivs, Inc., State Cullege, Pa, The %% OV-17 was prepared in ourlaburutor)
using conventionat methnds i%,1 g OV-17/30 g Chromesorh Wi

i rnnu\lh'-lnmllmum hydroxide 10.1 M in methanol) (lmnclh\lphtml
ammomum “hydroxide) was ebiained from Fnstman Kodak Co., Bastman
Organie Chemicals Division, Trimezhvlanilinium wdrexide (2 M is: metha.
) was prepared in our laboratory by concentrating 100 ml of b M re-
'wonl 1o H ml,

4K & K Labaratories, Inc., Plaipview. NJY.

) O
of
i
S
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4 g 2 . 16 0 .. 2

‘ i_"_" MINUTES

Figure 3—Chromalogram Fepresenting un on-column reaction
of cocaine (21 p) end trimethylanilinium hydroxide (24-hr
Wy lapse after adding the methylating reagent fo cocaing).
B Table ! for identification of the peaks.

>

jection of the solution should be performed i i-\\

ately after adding the methylating rgagen&é e sx@

times of other comrnonly abused d

pected cocaine rEsidue I T N X - Q/
We also wish to report the relativ & re@on' ‘
%%Xrequq ,'e V R L

tracted at alkaling pH ranges (pH8 10) ¢
possibly intorfere pyith the co% mationel/coc v
this mevhad. These, velues & reportad i el

and represent .t_l,)_g_,_r_ela' retention times of the
product(s) pradyced ! gy the same on-column reac-

e
sl :

N S

f—_n\,{‘é’

Tt Q) D B%Q- @
cieney ‘Testing, Tox{col -Drilg
alth, & tio
Bk \

tion conditions performed with cocaine, Of the drugs
examined, phenobarbital is the only one that could
possibly interfere with the characteristic ecgonidine
methyl ester peak (peak 3) under programmed tem-
perature conditions. However, there is no interfer-
ence between cocaine and phenobarbital when under-
ivatized cocaine is analyzed under isothermal tem-
perature conditions.

To test this method further, we analyzed a simu-
lated street sample containing 69 cocaine hydrochlo-
rides 19% quinine, and 75% dextrose. This analysis
was carried out by performing a conventional alka-
line extraction (pH 10) of 2.7 mg of the sample with

chloroform—isopropanol (3:1), evaporation of the sol-

vent, addition of 30 pl of trimethy ilinium hydrox-
ide to the residue, and immedi njection of 1 ul. ¢
inbled. Fig. 17 with . ..

1o interference from quining\\ . :
In summary, we bel#‘this method will be of

The resultant chromatogram ¢

-value as a definitive gonfirmatory screening test for
cocaine after firsté atively identifying underiva-
tized cocaine USIOETS
temperature c{@htion -
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ASSAY OF COCAINE IN THE PRESENCE OF PROCAINE AND QUININE
BY COLUMN CHROMATOGRAPHY
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SUMMARY

O
presented for th¢ sepafut

A column chromatography method is 1 a1 'lgwanth

tation of cocaine in the presence of procaine, quinine (@ lac nse. Separition pro-
cedures are described to afford purification 9fcncainc@fra€<@bsol spectrum
examination,

KEES
® S
) &, Q w
Nlicit cocaine is examined in t? oren %b %A‘es as a fine, white powder,
invariably occurring as a hydrob@a de : OQ:{I nally crude-appearing brown
samples have been examined. era (@andgl/ on are cHfected by illicit dealers
with procaine and lactose,r n frequently, quinine is used as An

tiv
adulterant. The dilution lé\bee 1@9 y 1€ range of 10 to 60Y%,.
The rapid detectian tests mbmai@e described in the U.S, Treasury Manualt,
]

The preferred metho@e in the use alt thiocyanate test and in the formatjon
of the characterist@ vicrocrystals with platinic chloride. These tests afford a rapid

and convenien@cedure for the presumptive identification of cocaine,

Procgl detected by the Sanchez color test! for cyclic aromatic anines
resulting %ivid red color, Quinine possesses an intense blue fluorescence under
UV light, and is readily characterized by placing a sample preferably in an acid
solution under fluorescent light.

Thin-layer method for chromatography is recommended if materials other
than those mentioned, i.e., procaine, quinine, and lactose are suspected. COMER AND
CoMmEeRr? have reviewed a number of papers describing the use of thin-layer chromato-
graphy (TLC) for the separation of different kinds of drugs. He has listed some sixteen
different TLC systems for separating cocaine from a number of local

INTRODUCTION

anesthetics and

J. Chromatog., 52 {1g70) 107~110
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from a number of analgesics-antipyretics. In addition, this paper offers a simple TLC
system using Eastman Chromatogram sheets for separating cocaine from procaine
and quinine. We have not hitherto encountered adulterants other than procaine and
quinine in the illicit samples,

Young® reported a chemical method for the determination of cocaine in the
presence of procaine in which cocaine is hydrolyzed to yield methanot as a product.
Methanel is distilied and is measured colovimetrically, nsing the well-known pryr_ m-
ganate oxidation procedure. The method proved time-consuming lor forensic Tk
and a number of chloroform shake-out methods' were adapted to provide a final
residual product suitable for volumetric titration. This procedure proved to be not
only laborious but was attended by losses in recovery simply because of its many
manipulative steps.

The manual® also describes a dclcrmumlmn of coeaine, procaine, and tetragaine,
employing a direct reading of the three components in alkaline solution and cz@ﬁtting
the amounts by simuliancous equation.

The method is beset by the errors introduced by overlapping LL(W\% and these
crrors have been compensated by the introduction of experiment; {ors. The errors
introduced for cocaine determination become more pronnunced wheén proportionally
more adulterant is present in the sample than cocaine.

The present method employs the principle of inn @mmatum and its ex-

traction by partition chromatography. This principle is us% %w HigucHI ¢f al®
and it has been adapted by LEVINE and co-workepsf=~8\or (] aration of a large

number of pharmaceutical amines. (; &
g ch B

Among the common anions tested, inchu ate and sulfate,

{@ nitrate proved to be the most efficient for titatig® pur se Potassium nitrate
in HCl solution is used as a stationary and nlt t elution, HC! acts to
retain quinine and possibly other basic tcr i

he present in the cocaine
samplc The eluant from the colun@acxd& abs i

X0
0 -
“ Mix 4 g of Celite @Joh j ithz ml of 1 M KNO, in 0.1 N HCl and
transfer to a colu ch a INES, Tamp the mixture on a pad of fine

glass wool. Plpet 1 of t @ tion containing 50 mg of samplein 1 M KNOg
ino.1 N HCl 0n® 1e 8t olumn Trrigate the column with 45 ml of chloro-
form satur with w er ro grade solvent preferred); collect the eluant in a
50-ml vo 1c flask cont ng 5 ml of methanol and 5 drops of concentrated HCL
Bring olution to 50 ml mark with chloroform and read its UV spectrum from 340
""'J}-'. { - ( , max. at 275 nn, using chioroform as a reference.

e Prepare a quantitative standard by dissolving 10 mg of cocaine -HCl in 50 ml
chiloroform containing 5 ml methanol and 5 drops HCI. Absorbance at 1%/1 cm was
32.5 using a Cary 15 spectrophotometer under these conditions. Caleulate %, cocaine,
as hydrochloride, using the following equation:

PROCEDURE

si

A 1 .
smple — X 100 = %, cocaine - HCl

Astanaare 50

g f B QEE7S)

J: Chromatog., 52 {1970) 107110

(9




CC SEPARATION OF COCAINE FROM PROCAING AMIY (10000000, finn

Clean-up for 110 examinalion
Shake the chloroform cluant sived from the

the chloroform phase. Adjust the pH of the

Sy Witli to 1y Witter, )
to alkalinity {observe white precipitate

AGUEOUS extract wigl, dilute NH,OH just
) and extract with 50 m} chloroform twice,
Filter the chloroform extract into g beaker angd then treat (he filtrate
sulfate to Femove wy

ater. Filter and Cvaporate the extract to dryne
crystailine materig into KBr for 1R Spectrum examin

with sodium

s5. Press the resulting

ation for cocaine hase, _
DISCUSSION

While most forensic !
in illicit narcotje samples,
triethylamine in chlorofon
KNO, can be
cucaine,

aboratories do not quantitate f
Procaine and quinine cap be ¢
N according to
used in the colump per

Hers or adulterants I @t
ted from the oty Lusing . :
A procedure by Leyings, N HN@; 1A : .
se if procaine is the only adultemnt@ he illieir i

P procedure, there ig
anol in the presence
Hate is used {o dry the

In the clean-y
vegonine and met}

the hazard ofhydmlyzing aine to benzyl-
such as sodium sy

of water ang heat*, Th ore, a desiceant

chloroform extraet prif(\u evaporation over f
a hot steam bath, %) %
For the clean-y

P: 10 mg of cocaine can be recovere @She n&d&sumciem .
amount of materjy) cannat he recovered, eq, 100 myg ofsénplc @ e @( through

the column ¢4 recover enough materiaj for IR cxam@tion.\
N On occasions, this Iabumton-‘ has anadygg row Qd}ore

L %cpm'ations containing proc

o

aine as an adyj{ t. T
presence of chloroform-soluble colored confydnent

Caine powder )

InteNdEnce duye to the

&@ remo by washing the '
sample in the column, upder standard cont@ons, v@h 5 WaiTr-saturated i,I- i
dichloroethane, which has been used in % 0
which was elyte

Clean- n heroin'o, The coraine o
d subsequentiy with ofor® eldedg/UV curve similar to ¢
obtained with standard cocaine ! reco v \e

¥ vi
conditions are shown in Table I\(\() ’\.&6{{
TABLE 1 c(b‘

el

hose

i
5 9{ ine standards under standard i
& "

Q - __}“%r-'

g mg o @ ;
added recovered ,éwr y O !

RECOVERIES QF CoCAlNg STARD

P, Nan i
15,00 14.8g Q) 99.2 !
12.00 ¥ I.QUQ 99.2 f
10,00 9, 90.5 :‘
S.on ’@ g9,1
5.00 sz u8.9

— ————

Heagyn Teported that cocaine ¢
by its relative solubility in methyle
soluble in this solvent af r.

an be purified sufficie
ne chloride over

ntly for IR determination

procaine whicly i sparingly
oom temperature, T 5 sample of illicit cocaine mixed with
hylene chloride is added to the mixture to dissojye cocaine,
The extract is filtered immedi

idue s recrysiaj-
rfor IR spectrum reading,

( ' J+ Chromatog,, 52 (1970) 109-1;0
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TABLE 11

TLC or COCAINE, PROCAINE AND OTHER COMPOUNDS OF FORENSIC INTEREST

Solvent mixture: 40 ml chloroform, 10 mi ethyl acetate, and 10 drops conc. NH,OH. Chromato-
graphy sheet: Eastman Chronmtogram .

Compounds Typical Ry

Cocaine 0.84
Procaine 0.45
Quinine 0.05
Heroin 0.34
Codeine o.11
Morphine ©.00
LSD 0.34
Mescaline 0.05
STP 0.1}
pPCP a.89
Nupercaine 0.45
Benzocaine 0.67
Tetracaine 0,11
dl-Amphetamine o,00

DMT 0.10 %Q)

0\0

In addition to those TLC solvent systems listed %{ \u‘ AND ComERs? the
authors suggest a very simple, rapid procedure usin )}\rc ixture containing

40 ml chiloroform, 10 ml ethvl acetate and 10 drop m v m\zdo Eastman
chromatosheets are cut to approximately 14 in. 4 in. m% in the solvent

mixture in a small bottle accommodating tln i s s are revenled by
using mdoplatmate reagent. Table 11 shows ypl R wbtained for cocaine,
m

procaine, quinine and other forenucaﬁQ 01

REFERENCES G\Q O
1 Methods of Analysis, U, S, %ﬁﬁw ‘R@ﬁﬂr@}Qternal Revenue Service Publication

Number 341, (Rev, 6-67).
2 J. P. Comir anD |, Coug @Phar
3 }. L Young, /. A‘s.soc Agr. {m:sl
4 T. Hieveny, T. Hig . MICHAELTS, AN A Horowitz, Anal. Chem., 39 (1667) 974,
he i, \5.({19

(Y948} 781,

5 J. Leving, ], Ass c. A 65) 488.
T. D, Dovie an 39 {1967) 1282,
LEVINE AND . ic. Agr. Chemisls, 44 (1061) 291,
T, Orres ax Z - Offic. Agr, Chemisis, 44 {1961) 293,
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R,

L. E. WE :‘H’magrm 5, 1 ) 47.

G, A AND H, ]. @mo‘a Anal. Chem., 41 (1960} 9g3.

¥, Bureau of Narcolics and Dangerous Drugs, San Francisco, private communi-
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DEA LABORATORY NOTES

‘ﬁ “_a; DATE October 26, 1976
' " No.
DRUG TYPE Cocaine

METHODOLOGY  Salt Formation

PURIFICATION OF COCAINE
BY SALT FORMATION

GARY J, SORGEN S
FORENSIC CHEMIST <
DRUG ENFORCEMENT ADMINISTRA'I@

WESTERN REGIONAL LABORAT
. SAN FRANCISCO, CALIF

'éssb
OBJECTIVE @Q *
| o _R
To provide a simple purificat102;§$ co(éigk‘§£Xed with other caines,
_ . N
| BACKGROUND \\0 QQ @Q/
i ; O K

Cocaine is often mixed wisz ot qu§§> commonly with lidocaine and

gb procaine. Cocaine andﬁé@&oc e e easlly separated with aqueous
platinic chloride.l eveé} thggsais no simple method for separating
cocalne from lidoe e by e,

O . OV A
& &
g% olved in water and made basic with ammonia,

The cocaingh mqégb
The caineg) rg ng acted with dichloromethane, ILvaporate off the

solven{égnd disgo he residue in a minimum amount of acetone. Add
annigg@ volume o

METHOD

1-p~toluoyl-(-)-tartaric acid esiution (about 50mg
pe of acetone). Vigorously stir and scratch the bottom of the
€aRer with a glase capillary tube until crystals form (2-30 sec.)
<2 alt of cocaine and TTA). If no crystals form, concentrate the solution
and try again. A small amount of pet ether may also help to initiate
erystallization,

Once crystals of the salt form,they are extremely insoluble and can be
washed with acetone. The cocaine can be recovered from the salt by
dissolving the salt in dilute ammonia and extracting the cocaine with
dichloromethane. The purity of the cocaine residue is indicated by how
quickly the oilly residue solidifies when stirred with a glass rod. The
more quickly it solidifies the purer the cocaine.

4 3 DRUG ENFORCEMENT ADMINISTRATION / U, S. DEPARTMENT OF JUSTICE
i MICROGRAM, VOL. X, NO. 4, APRIL, 1977 '

DEA Form
(Apr. 1974) — 118



TUBA LABURATORY NOTE

PURIFICATION OF COCAINE BY SALT FORMATION

METHOD - continued

If the cocaine is not purified enough, a simple micro alumina column
clean up can be used for further purification. To a disposable pipet
plugged with cotton add about one inch of chromatographic aluminum

oxide (alumina) powder. Wet the alumina with one milliliter of dichloro-
methane. Dissolve the cocaine residue in a minimum amount of dichloro-
methane and add the solution to the column. Elute the cocaine with
dichloromethane. Collect the eluate in geveral beakers. Collect one to
two milliliters in the first beaker, about three to in the second,
and about five in the third beaker. Evaporate ofﬁ\Sbe solvent. Most

of the cocaine will be in the second beaker.

N
%)
DISCUSSION %)
O

Cocaine has been purified from a mixture 6é>cocaine, procaine, and
lidocaine hydrochlorides by the format of the salt of (-~)-cocaine
and (+)-Di-p-toluoyl~{-)~tartaric 8C3§§ Th her optical isomer,
(—)—Di-p—toluoyl~(+)~tnrtaric acid(& so~reactelwith (-)-cocaine but
not as quickly. The D-p-toluoyl-~l-"tartari from Aldrich is the
monohydrate and is soluble in one o » the Di-p-toluoyl-d-
tartaric acid 1s anhydrous an§§}s 8 goluble in acetone. To
dissolve add a drop of watQ cetore. Di~p-toluoyl-(-)-tartaric
acid is avallable from Aleaich <§§§L nd Pfaltz & Bauer chemical
XN

companies. X3> e} <:>

REFERENCES CE>

O KD _
1 Power, Josepg(é&\ J:{s\\' E personal communication

MICROGRAM, VOL. X, NO. 4, APRIL, 1977 e
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DEA LABORATORY NOTES GD

9 | OATE -

NO.

DRUG TYPE
METHODOLOGY

" 1SOLATION AND DETERMINATION OF 1, d, or d1-COCAINE
IN SMALL AMOUNTS OF ILLICIT SAMPLES S

O@

A\

by

Paul L. Morgan QD
Vedoster Ingram CE)
Daniel Francoils s}
Mid-Atlantic Regional ngg?atory
Washington, D. C. *

«° ()OQ &
OBJECTIVE @ Q/é

To devise a method fo €§$1}:> h of the d, 1, or dl isomer
of cocaine by using &ﬁ - d melting points under the
following sample co tio <:>

1. The totagakamqﬁgb qu n<;2y is very small
i.e. Qliti as

éﬁs%cocaine iz very low

The is found singly or in combination
@K with o druga . L e

K

QK BACKGROUND

Recently, the analysis of cocaine has received Special attention in
order to determine its isomeric form. The isomeric form is generally
determined by use of a polarimeter or a mixed melting point determination.

When sufficient quantities of sample are available and the percentage
of cocaine high enough, the lsomeric determination is readily

DRUG ENFORCEMENT ADMINISTRATION / U. §. DEPARTMENT OF JUSTICE -
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accomplished. However, in the absence of such quantities and
with low percentages, the task is far more difficult. This is °
especially true in the presence of other drugs. Under these
conditions it is difficult to obtain information concerning the .. .
isomeric form of cocaine by use of conventional means. o

This paper presents a method which allows such a determination
under the stated sample conditions. It employs prep~TLC and
mixed melting points of the sample and procedural standard
l-cocaine. (%)

@
&
N

REAGENTS AND APPARATUS %)

Chloroform, Methanol, NH,OH (concentrated), petroleum ether,
anhydrous sodium sulfate, Pasteur type q;pets, Thomas Hoover
Capillary Melting Point Apparatus, g wopl, and TLC plates
(Silica Gel GF, 250 microms thick E§\ Aqﬁ?%eck, Inc. Newark,

Delaware). Q Q) &

N

N

Q0 o3

Dry extract the samplecbw th ro(Zgately 0.5ml of methanol and
T

spot acrosg Ltwo or mé%p at(:)using a Pasteur type plpet.
Standard cocaine @éi» ] eESkte&:Dext to the sample for a rate
of flow (Rf) compariso

solvent systemczﬁic

sof" Dege op the plates in an appropriate
h\' aréte¥ cocaine from other components in
the sample.\?» QO
- \e} o' AV
Dry thecslat {#%ﬁr y on a warm hot plate alded by a gentle
flow gg irﬁiﬁﬂnd ort wave u.v, light locate and outline the
coc area. -
o O .
(5;§pare a mini column by packing glass wool (lcm) in a licm

<2<\ asteur type pipet. Add anhydrous sodium sulfate (lem) on top
of the glass wool.

PROCEDURE

Scrap off the outlined cocaine area from the dried plates. This
may be conveniently done by using a flat head type spatula.
Transfer the scraping to the mini column on top of the anhydrous
sodium sulfate. The transfer to the mini column can be greatly
facilitated by use of a vacuum. This mini column preparation is
essentlally that described in Microgram, Vol, IX, No. 9, pp. 130-
135 (1).

MICROGRAM, VOL. XI, NO. 3 (MARCH 1978)
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Prepare an eluting solvent by adding 2-3 drops of methanol to
15ml of chloroform saturated with concentrated NH40H.

Elute the cocaine from the mini column using 1-2ml of the
eluting solvent. Collect the eluate in a mortar dish and take
to dryness on a warm hot plate aided by a gentle flow of air.

After drying thoroughly, scrape the residue thus forming a
powder. Add 1-2 drops of petroleum ether and take to dryness,
The sample 18 now ready for a melting point determination.

Determine and compare the melting points of the sa?ﬁggz
procedural standard l-cocaine and a mixture of tﬂi\ 0.

&
* Standard l-cocaine must be treated in thé:Eame manner as the

sample and may be done concomitantly the sample. This
is referred to as the procedural st rd~Q§cocaine.

<<O C)OQé&

RESULTS AND DISCUSSION ’\\C)Q Q\' <(/

: Q .
Substance QO \Q} 00 Melting Points
Sample Cocaine \(5\'@ G\Q O 92 - 950
2>, QO

Sample plus proce%% @d;&—cocaine 92 - g50
\)

Procedural stg&gdé:\sbc@ 92 - 950
Non-lprocedéih.s %&cocaine | 95 - 970
O .

Liter values
1-@ocaine (3) 9672980
= cocaine (2) 79 - 8Qo°

&

The usefulness of this method can be readily seen whenever the
tossil” sample quantity and percentage of cocaine is small enough
to obviate use of the polarimeter.

The presence of other drugs in samples limited by quantity and
low percentages of cocaine can, and may often dictate the use of
prep-TLC as the only feasible means of separation for isomeric
determination. ‘
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pGhL AHD ANALYTLCAL ASPECTS OF COCAING

James Conrad Roberson

'Introduction

In the great tradition of the cannabis variety debate, we now see a rise
in the question of isomers of cocaine in forensic analyais. The following
outlines the legal ramifications of that question and anaglytical steps taken
to avoid the problem.

Legal

On January 14 1977, Mr. John Partain petitioned (Civil Action No. C77-
67A) the United States District Court in Atlanta to overtur 8 prior
conviction of possession of cocaine in violation of the Gggggia Controlled
Substance Act, Section 79A-807, Schedule II, b4. That %ﬁt i1a patterned after

the Federal Schedule and reads as follows:

Ve or preparation of coca

aration thereof which 1ia
substances, but not

Q? h do not contain cocaine

"(4) Coca leaves, any salt, compound, deriv
leaves, and any salt, compound, derivative, ‘&heb
chemically equivalent or identical with any o
including decocainized coca leaves or extra

of the University of Colorado

or ecgonine,"
;ggégn lance pans whose presence
o differentiate naturally occurring

State Crime Laboratory using

The sample consisted of a trace of )
was established by Mr, William Pric
UV, TLC, GC, and mass spectra. DQ obe
teatified that this evidence wa ns

l-cocaine from d-cocaine, pse
cocaine, The Georgia Stat e
differentiate cocaine from

by the Controlled Subs 9&

According to th% ﬂefi
game basilc structu
compound, .The t e\E}
following are {Qgpretical

(4 °

1. Q
l-cocaige
6N HCL
Reflux
l-ecgonine
Kiliani Reagent
1 (HgCrOy - 580, = Hy0)
Tropanone
| Potassium Metal
Tropanone Potassium
(Enol salt form)
} Dimethylcarbonate
(+) &P ~ 2-Carbomethoxy Tropanone
- Na g -~ HZSOz,
or Aluminum Isopropoxide
(+) 4B = 2-Carbomethoxy Tropine
| Benzoyl Chloride
d,l-cocaine, d,l-Pseudococaine

ops\1, 2, 3) of derivative,

is common to both d- and l-cocaine,
ways from l- to d-cocaine,

cocaina, allopseudococaine, or alpha
y contended that mass apectra would
e ers and that d-cocaine would be covered
erivative of l-cocaine,

it must have the
e theoretically derivable from the parent
The

(3)
2'
l-cocaine
| HqO+
1~ecgonine
| chromic acid
tropancne
} sodium metal
tropanone sodium
{ €O,
sodium tropanone-2-carboxylate
{ Na-lig or Na-alcohol
d~ecgonine
1, CHq0H
2. benzoyl chloride ,
d=cocaine (and 3 other 1somers)
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‘Literature ("Introduction to Stereochemistry" by Kurt Mislow) was quoted
to indicate that IR or mass spectra would differ between dimstereomers. The
D.E,A, lsboratory in Miami has compared IR and mass spectra of cocaine and
peseudococaine and found differences, Pseudococaine 1is the diastereomer most o
l1ikely to be spectrally simflar to cocaine and is the only other isomer manu-
factured commercially,

Probably the most Important legal point was simply the rarity of isomers
other than l-cocaine, Dr, Shapiro admitted that if a person wished to obtain
these isomers he would have to synthesize them himself by a difficult chemical
procedure, Therefore it is unreasonable to consider their posaible presence
in a sampla in this country. S

In his order of August 26, 1977, Judge Newell Edenfie{ﬁg%enied the petition
of Civil Action No, C77-67A, {\
?

Analytical O
Mixture melting point(5) and NMR spectra(égtthQQetho&s of differentiating

cocaine and {ts diastereomers that are fullx;éoc d@i d in the literature, The
multiplet at 5.27 ¢ (ppm) in the NMR spec 1€£§3a eristic of cocaine free
base. The following clean-up procedure Qg ve e

2. Wash sample powder with 2 or 1L<?b of acetone (removes procaine

or tetracaine) '
3. Dissolve sample in O.INHQ@dd &}CO pH 7, and extract cocaine base

1. Wash sample powder with 5 to & \r\ti ﬁ\ofa =dioxane (removes lidocaine),

with CHClg,
4, Evaporate CHClj3 and d&sf qﬁ%} ;efé/in CDCly for NMR spectrum,

Very little co e dioxane wash, but the acetone wash removes
a gaod deal of coc i and avoided 1if possibla. An alternative pro-
cedure is to dissq%%e n 0,1IN boric acid and extract the cocaine with
CliClg, leaving the ro he acid solution, ,

{S’ . (:) Gl
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From:; The Georgia State Crime Laboraéory

959 East Confederate Avenue, S, E|
Atlanta, Georgia 30316
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@ COMPREHENSIVE LIST OF CONTROLLED SUBSTANCES

The Uniform Controlled Substances Act, Title 37, Chapter 27, Section 37-2414,
Idaho Code, states that the Board shall revise and republish the schedules semi-
annually for two years from the effective date of this act and thereafter annually,
Therefore, pursuant to the mandate of that gection, the Executive Secretary of the
Idaho State Board of Pharmacy hereby orders the annual publication of the schedules
of controlled substances, Chemical or trade names follow generic names in parentheses,

SCHEDULE I. (a) The controlled substances listed in this section are included in
schedule I.
)

(b) Any of the following opiates, including their is 8, estergs.
ethers, salts, and salts of isomers, esters, and ethers, unless@ecifically ex-
cepted, whenever the existence of these lsomers, esters, ethetz and salts is possible
within the specific chemical designation: '

(1) Acetylmethadol; (Acemethadone, Amidolacetate) @\O »
(2) Allylprodine; (Alperidine, NIH-7440, noz-nu)@(\‘

(3) Alphacetylmethadol; (see Acetylmethadol) Q Q* _
(4) Alphameprodine;  (NU-1932) (<0

SRR
5 hamethado
@) ahamrtadel AN
< 0@

(7) Betacetylmethadol; (see Acetylmethadé§}
_(8) Betameprodine; (NU-1932) 72)
7(9) Betamethadol; (Betametadol) 1% <§§' (:)
(10) Betaprodine; (NU-1779) (5\ N\ O
(11) Clonitazene; X\ b -
(12) Dextromoramide; (Palfium, Jetriun _y@amidol. R-B7S, SKF-d, 5137)
(13) Diampromide; . \$ \
(14) Diethylthiambutene; (8@&100 Q/ v-é,
(15) Difenoxin; \7 O AV
(16) Dimenoxadol; (NIH-257 Q&ar@:? ' :
(17) Dimepheptanol; (Méchadod), Pdgetin, Anidol, NIK-2933, Anidalgon)
(.3) Dimethylthiambutene; (Kobaton,”Ohton, Skikiton, Takaton)
(19) Dioxephetyl Q§}rate; (Amidalgon, Spasmoxale) . cxpes
(20) Dniplpanone Fenpidon, Pamedon, Pipadone, 378C48, HOECHST 10805)
(21) Ethylme f\ghiambutene; (Emethibutin, 1C50, NIH-5145)
(22) [LtonitaZene; K
(23) Etoxeridine; (Atenorax, Atenos, Cargetidine) ’
(24) TFurethidine; _ ' .
(25) Hydroxypethidine; (Bemidone)
(26) Ketobemidone; (Ketogan, Cliradon)
(27) Levomoramide;
(28) Levophenacylmorphan; (NIK-7525, Ro4~0288)
(29) - Morpheridine;
{30) Noracymethadel;
(31) Norlevorphanol; (NIH-7539)
(32) Normethadone; (Ticarda, HOECHST 10582, Mepidon, Deatussan, Normedon,.
Phenyldimazone Veryl)
; f€9(33) Norpipanone; (HOECHST 10, 495, Hexalgon, Orfenso) _
{ ¥ (34) Phenadoxone; (CB-ll, Hepagin, Heptalgin, Heptalin, Heptan, Heptone,

] Heptazone, Supralgin, HOECHST 10, 600
(35) Phenampromide; .

(36) Phenomorphan; (NIH-7274)

(37) Phenoperidine; (Lealgin)
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(38) Piritramide; (A65, Dipidolor)

(39) Proheptazine; (Proheptazone)

(40) Properidine; (Gevelina, Ipropethidine, Isopedine, Spasmodolosina)
(41) Propiram;

(42) Racemoramide; (R-610).

(43) Trimeperidine; (Promedol).

(¢} Any of the following opium derivatives, their salts, isomers and salts
of ilsomers, unless apecifically excepted, whenever the existence of these salts,
isomers and salts of isomers is possible within the specific chemical designation:

(1) Acetorphine;
(2) Acetyldihydrocodeine; (Acetylcodone)
(3) Benzylmorphine; (Peronine)
(4) Codeine methylbromide; (Eucodin)
(5) Codeine-N-Oxide; (Genocodeine, Codelgene)
(6) Cyprenorphine; - S
(7) Desomorphine; (Dihydrodesoxymorphine-D, Permonid) (7]
(8) Dihydromorphine; (Paramorfan) W
(9) Drotebanol; {tx
(10) Etorphine, except hydrochloride salt; (M99, M183)~ &
(11) Heroin; (Diacetylmorphine)

-
P, e

{12) Hydromorphinol; . ‘\O .
(13) Methyldesorphine; <389 ’
(14) Methyldihydromorphine; (Metopan) (74)

(15) Morphine methylbromide; (Morphosan) c§~ {Q

(16) Morphine methylsulfonate; << C)O A
(17) Morphine~N-Oxide; (Genomorphine)

(18) Myrophine; (Leucodinine, Myricodi QS)P ne state)
(19) Nicocodeine; () <§>

{20) Ricomorphine; (Vilan) <2 \:>

(21) Normorphine; (Desmethymorp @e) \??\' C)
(22) Pholcodine; (Ethnine, Gl gk' E:g:)bodylin, Hibernyl, Pectolin, Prodromine,
' Weifacodiné%; Qb
(23) Thebacon, \\ Q/
~(d) Any materia om g% ture or prepayation which contains any quan-
tity of the following h ‘ihci ni stances, thelr salts, isomers and salts of

isouers, unless spec ce , whenever the existence of these salts, isomers,
and salts of isomer Q:géi 1
(1) 3,4-methyl dioxy

hin the apecific chemical designation:
ne;

(2) S5-methoxy-~8)~ 4-methyld ioxy amphetamine; (MDA) aphe

(3) 3,4,5 - ethoxy amphetamine; v
(4) Bufot e; {(Mappine)

(5) tryptamine° (DET)

(6) hyltryptamine; (DMT) .

Nn- . —methyl -2,5~dimethoxyamphetamine; (STP, DOM, DMA)
{8) Ibogaine;
(9) Lysergic acid diethylamide' (LSD)
(10} Marihuana;
(11) Mescaline; .
(12) Peyote; : : : '
(13) ©N-ethyl-3-piperidyl benzilate; '
(14) N-methyl-3-piperidyl benzilate;

- (15) Psilocybing
(16) Psilocyn;

(17 Tetrahydrocunnabinols, (THC) ; (Synthetic equivalents of the substances contained
in the plant, ox in the resinous extractives of Cannabis, and/or synthetic sub-
stances, derivatives, and thelr isomers with similar chemical structure and
pharmacological activity;)

(18) 2,5-dimethoxyamphetamine (2,5-dimethoxy-a-methylphenethylamine: 2,5-DMA);

(19) 4-bromo-2,5-dimethoxyamphetamine (4-bromo-2,5-dimethoxy-a-methylphenethylamine:
4=bromo=-2,5,DMA); . ‘

&)



(20) 4-methoxyamphetamine (4-methoxy-a-methylphenethylamine; paramethoxysmphetamine,
PMA) .
(21) Thiophene analog of phencyclidine (1-(1-(2-thienyl) cyclohexyl) piperidine).

(e) Any meterial, compound, mixture or preparation which contains any quan-
tity of the following substances having a depressant effect on the central nervous
system, including its salts, iscmers, and salts of isomers wherever the existence of
such salts, isomers, and salte of isomers is possible within the specific chemical
designation:

(1} Mecloqualone,

SCHEDULE II. (a) Schedule II shall céonsist of the drugs and other substances, by
whatever official name, common or usual name, chemical name, or brand name designated,
listed in this section,

(b) Substances, vegetable origin or chemical synthesis. Unless specif-
ically excepted or unless listed in another schedule, any of the following substances
whether produced directly or indirectly by extraction from sub ces of “sgetable
origin, or independently by means of chemical synthesis, or{&%?ﬂ combination of ex-
traction and chemical synthesis:

(1} Opium and opiate, and any ealt, compound, 5%;§Lative, or preparation of
opium or opiate, excluding naloxone and its salts, and Q;Itrexone and its salts, but

including the following: =
1. Raw Oplum; @Q
2. Opium extracts; A\ Q*
3, Opium fluid extracts; QO @) &
4. Powdered opium; o \C) %
5. Granulated opium; \(') ) Q/

6. Tincture of opium; O
7. Codelne; (methylmorphine)Q

8. Ethylmorphine; ‘%3@ \Q C)

9, Etorphine hydrochlori Q

10.- Hydrocodone; @
1i. Hydromorphone; (D &\

12.. Metopon; Q :

13, Morphine; (P@ P@'-Ci #2) e

14, Oxycodone; arb, Nucodan)

15. Oxymorphont;

16. Thebaine,

{2) Any 8 compou erivative, or preparation thereof which is chemically
equivalent or id cal with :g?of the substences referred to in parag)’.aph (&) (1) of
thig section, ept that these substances shall not include the isoquinoline alkaleids
of opium,

(S)Q Opium poppy and poppy straw,

_(4) Coca leaves and any salt, compound, derivative, or prepa¥ation of coca
leaves, and any salt, compound, derivative, or preparation thereof which is chemically
equivalent or identical with any of these substances, but not including decoceinized
coca leaves or extractions which do not contain cocaine or ecgonine.

Methylbenzoylecgonine (Cocaine).

(5) Concentrate of poppy straw (the crude extract of poppy straw in either
liquid, solid or powder form which contains the phenanthrine alkaloids of the opium
PopPY) .

(¢) Any of the following opiates, including their isomers, esters, ethers,
salts, and salts of isomers, whenever the existence of these isomers, estera, ethers
and salts is possible within the specific chemical designation:

{1} Alphaprodine; (Nisentil HclL, Nisintil, Prisilidene)

(2) Anileridine; (Leritine, Nipecotan, Alidine, Apodol)

(3)  Bezitramide;

(&) Dihydrocodeine' (Codhydrine, Dehacodin, DF118, DH-Codeine, Didrate,
Hydrocodone, Dihydrin, Parazone, Hydrocodin, Paracodin)

&) Diphenoxyla te;
S (3)




(6) Fentanyl; (R4263, Phentanyl, Pentanyl, Sublimaze)

(7) Isomethadone; (Liden, Isocadanone)

(8) Levomethorphan;

; (9) Levorphauol; (Aromarine, Dromoran, Levo-Dromoran, Levorphan)

’ (10) Metazocine; (NIH 7539)
(11} Methadone; (Amidone, Dolophine, Methadon, Methajade)
(12) Methadone--Intermediate, 4-cyano~2-dimethylamino-4, &4-dipheny! butane;
(13) Moramide--Intermediate, 2-methyl-3-morpholino-1, 1-diphenyl propanc-

carboxylic acid;

(14) Pantopon (Hydrochlorides of opium alkaloids);
(15) Pethidine; (Demerol, Isonipecaine, Meparidine, Mepergan, Demerol APAP)
(16) Pethidine--Intermediate--A, 4-cyano-l-methyl-4-phenylpiperidine;
(17) Pethidine--Intermediate--B, ethyl-4-phenyl-piperidine-4-carboxylate;
(18) Pethidine-~Intermediate--C, l-methyl- 4-phenylpiperiqéye-ﬁ-carboxylic acid;
(19) Phenazocine; (NIH-7519, SKF 6574, Narphen, Prinadoly,
(20) Piminodine; (Alvodine, Anopridine, Cimeadon, Pimfgshe, NIH 759U WIN- 14098)
(21) Racemethorphan; C
(22) Racemorphan; (Citarin, Mathorphinan, Levodq:g?}an

{d) Stimu nggg, Unless apecifically exceébed o:,unless listed in another
schedule, any material, compound, mixture, or prepa on whlch contalne any quantity
of the following substances having a stimulant ef the central nervous system:

(1) Awmphetamine, 1{ts salts, optical i rs, alts of its optical isomers;

l," Dextroamphetamine/amphetamin Q?% a

2, Amphetamine Sulfate; (Benq%ﬁrin

3. Dextroamphetamine sulfa €§ri extro-Amphetamine Phosphate,
: Dextro-Amphetamine Su e HCl, D.A.S5,, Synatan, Desarex,
% DGX"SUI.G) . C)
| Combinations: \ O

1. Dextroamphetaaﬂ%?? lq\ e?é &Namobarbital; (Amodex, Dexamyl, Dexobarb,
Daprisal, Ob

2, Dextroamph in '(QQI 'g& prochlorpenrzine; (Eskatrol, Bamadex,
N

- Appetto el X,
(2) Methamphe a eg €$2 , lsomers, and sslts of its isomexrs; (Desoxyn,
Feta
(3) Phenmetra ine i@? salts; (Preludin),
(4) Meth nidate. talin HCL). S

Qﬁgé Depressants, Unless specifically excepted or unless listed in
another sc e, any material compound, mixture, or preparation which contains any
quantity o he following substances having a depressant effect on the central nervous
systam, including its salts, isomers, and salts of lgomers whenever the existence of
such salts, isomers, and salts of isomers is possible within the specific chemical
designation:
(1) Methaqualone; (Quaalude, Parest, Sopor, Optimil, Somnafac-200, Forte-400)
(2) Amobarbital; (Amytal)
(3) Secobarbital (Tuinal)
(4) Pentobarbital; (Nembutal)

SCHEDULE I1I. (a) Schedule III shall consist of the drugs and other substances, by
whatever official name, common or usual name, chemical name, or brand name designated,
liated in this section,

(b) Stimulants. Unless specifically excepted or unless listed in another
schedule, any material, compound, mixture, or preparation which contains any quantity
of the following substances having a stimulant effect on the central nervous system,
including its salts, isomers, and salts of its isomers, (whether optical or geometric),
and salts of such isomers whenever the existence of such salts, isomers, and salts of

(4)




.4./,,‘

. {somers is possible within the specific chemical designation:

(1) Those compounds, mixtures, or preparations in dosage unit form containing
any stimulant substances listed in schedule II which compounds, mixtures, or prepara-
tions were listed on August 25, 1971, as excepted compounds under C.F.R. Sec. 308,32,
and any other drug of the qunntitive composition shown in that list for those drugs

i or which is the same except that it contains a lesser quantity of controlled substances,
(2)  Benzphetamine; (Didrex)
(3) Chlorphentermine; (Pre-Sate)
(4) Clortermine; (Voranil)
(5) Mazindol; (Sanorex)
(6) Phendiametrazine; (Apidex, Edrisal, Genegesic, Mediatric, Thora-Dex fl &
#2, Ropledge, Bacarate, Banobese, Bontril PDM, Melfiat)

(¢) Depressants, Unless listed in another schedule, any material, com-
pound, mixture, or preparation which contains any quantity of the following subgtances
having a potential for abuse associated with a depressant effec&D the cewtral nervous
gystem;

(1) Any compound, mixture or preparation containingcs\
i. Amobarbital; (Amytal)
i1. Secobarbital; {(Tuinal, Efed)
iii., Pentobarbital; (Nembutal, Carbrital), (@)
or any salt thereof and one or more other acﬂ@?ﬁ mediinal ingredients which are
not listed in any schedule,

(2) Any suppository dosage form contain 6@ Q*

i, Amobarbital; (Alurate) @)
i1, Secobarbital; Q C)

111, Pentobarbital; (Emarsert{a()qb ‘s;
or any salt of any of these dru tg?hd {g@ y the Food and Drug Administra-
tion for marketing only as a sﬁép 8 R \;>
(3) Any substance which coatz} qé§vqu4§9 ty of a derivative of barbituric
aclid or any salt thereof
co &} M

(4) Chlorhexadol; (LOYQEQ
(5) Glutethimide; (Dori

(6) Lyserglc acid;
(7) Lysergic acit@i\
(8) Methyprylon\ 1

(9) Phencycli
(10) Sulfondie

(11) Suli&_ ylmethané%rional, Ethyl Sulfonal) b
u

orm)

}igp, Rolathimide)

(12) sul ethane; (Sutfonal)

ﬁ) Nalorphine; (N-Allyl Not Morphine, N Alline, Norfin, NANM)
<2( Narcotic Drugs. Unless specifically excepted or unless listed in
another schedula, any material, compound, mixture, or preparation containing limited
quantities of any of the following narcotic drugs, or any salts thereof:
(1) Not more than 1,8 grams of codeine, or any of its salts, per 100 milli-
Iiters or not more than 90 milligrams per dosage unit, with an equal or greater quan-
tity of an i{soquinoline alkaloid of opium, and
(2) Not more than 1,8 grams of codeine, or any of its salts, per 100 milli-
liters or not more than 90 milligrams per dosage unit, wlth one or more active, non-
narcotic ingredients in recognized therapeutic amounts;
1. Codempiral
2. Empirin Compound #1, #2, #3, and #4
3. APC with Codeine
4, Copavin
5, Anexia with codeine
6. Phenaphen with codeine




(3) Not more than 300 milligrams of dihydrocodeinone, or any of its salts, per
100 milliliters or not more than 15 milligrams per dosage unit, with a fourfold or
greater quantity of an isoquinoline alkaloid of opium;

(4) Not more than 300 milligrams of dihydrocodeinone, or any of its salts, per
100 milliliters or not more than 15 milligrams per dosage unit, with one or more active,
nonnarcotic lngredients in recognized therapeutic amounts;

(5) Wot more than 1.8 grams of dihydrocodeine, or any of its salts, per 100
milliliters or not more than 90 milligrams per dosage unlt, with one or more activae,
nonnarcotic ingredients in recognized therapeutic amounts;

(6) Not more than 300 milligrams of ethylmorphine, or any of its salts, per
100 milliliters or not more than 15 milligrams per dosage unit, with one or more in-
gredients in recognized therapeutic amounts;

(7} Not more than 500 milligrams of opium per 100 milliliters or per 100 grams,
or not more than 25 milliigrams per dosage unit, with one or more Gigtive, nonnarcotic
ingredients in recognized therapeutic amounts; (Paregoric).

(8) Not more than 50 milligrams of morphine, or any 3&5%
. liters or per 100 grams with eone or more active, nonnarco%E&

s salts, per 100 milli-
ngredients in recognized

therapeutic amounts, €;?

(f) The board may except by rule any comp , mixture, or preparation
containing any stimulant or depressant subatance lis in ¢=ssections (b) and (¢)
of this section from the application of all or any t of thias act {f the compound,
mixture, or preparation contains one or more act inal ingredients not having
a stimulant or depressant effect on the centr C}erv tem, and if the admixtures are
included therei in combinations, quanti ort 0 ‘xgoncentration that-vitiate the
potent? al for abuse of the subsEances wh¥ch ave*t nt or depreasant effect on the
centra narvoua system. ‘
SCHEDULE IV, (8) Schedule IV shall c ‘<? gs and other aubstances, by
whatever official name, common or us al name, or brand name designated,

l{isted in this section.

(b) DeEressants.cEDnlaQ$Zh cally excepted or unless listed in
another schedule, any material) c d(} xture, or preparation which contains any

quantity of the following uding its salts, isomers, and salts of
isomers whenever the exi‘b e¥> alts, isomers, and salts of isomers is pos~
sible within the speci ch &2> ignation:

(Be;;P

(1) Barbi ?:Sazdium, Veronal)

(2) Chlo etaine; ta~Chlor, Somilan) Ec
(3) ¢h 1 hydrate; (Noctec, Somnos, Felsules)
(4) gi diazepoxide; (Librium, Libritabs)
(5) onazepam; (R05-4023, Clonopin)
(6) Clorazepate, (Tranxene) '
'(7) Dextropropoxyphene; (Darvocet-N50, NLOO, Darvon Compound, Dolene AP-63)
(8) Diazepam; (Valium)
(9) Ethchlorvynol; (Placidyl)
{10) Ethinamate; (Valmid)
(11) Flurazepam; (Dalmane)
(12) Mebutamate;
(13) Meprobamate; (Equinal, Miltowu, Kesso-bamate, Deprol, Meprospan)
(l4) Methohexital; (Brevital Sodium)
(15) Methylphenobarbital;
(16) Oxazepam; (Serax)
(17) Paraldehyde; (Paral)
(18) Petrichloral; (Periclor)
(19) Phenobarbital; (Eskabarb, Luminal, Phenobarbital Sodium)
(¢} VFenfluramine - Any material, compound, mixture, or preparation which
containa any quantity of the following substances, including its salts, isomers (whether
optical, posttion, ox geometric), and salts of such lsomers, whenever the existence of !

<6) .




such galts, igomers, and galts of isomers is possible:
(1) Fenfluramine, ' ,

{(d) Stimulants, Unless specifically excepted or unless listed in
another schedule, any material, compound, mixture, or preparation which contains
any quantity of the following substances having a stimulant effect on the central

nervous system, including its salts, isomers (whether optical, position, or geometric),

and salts of such igomers whenever the existence of such salts, isomers, and salts of
isomers is possible within the specific chemical designation:

(1) Dpiethylpropion; (Ro-diet)

(2) Phentermine; (Rolaphent, Adipex-P, Fastin, Jonamin)

(3) Pemoline (including organometallic complexes and chelates thereof. (Cylert)

(e) The board may except by rule any compound, mixture, or preparation

containing any depressant substance listed in subsection {b) of 8 section from the
application of all or any part of this act if the compound, m tlire or priraration
contains one or more active medicinal ingredients not having a> epressant effect on

the central nervous system, and if the admixtures are include therein in combinations,

quantity, proportion, or concentration that vitiate the ntial for abuse of the
subgtances which have a depressant effect on the centy@ ervous system.
. p=J
SCHEDULE V., (a) Schedule V shall consist of the dugga and other substances, by what-
ever official name, common or usual name, chemic{&am ﬂor brand name designated,
listed in this section, @)
(b) Narcotic drugs conteining no&arc@ a '&ve medicinal ingredients,
Any compound, mixture, or preparation cont ng_any ‘séé following limited quanti~
tles of narcotic drugs or salts thereof, phich Gﬁl%gggélude one or more nonnarcotic
active medicinal ingredients in suffig?fﬁk Eggé:}t to confer upon the compound,
mixture, or preparation, valuable med nab al{cps other than those possessed by
the narcotic drug alone: \@ AN\
(1) Not more than 200 mil\ raméof &ne per 100 milliliters or per 100
grams; (Cosanyl, Cosadeine, Cht@col\}ﬁl&(‘%ﬂ itussin AC, Histadyl Ec)
(2) Not more than 100@111(@ mglofAdihydrocodeine per 100 millil{iters or
per 100 grams; 3Q e

A\
(3) Not more thar&bo

100 grams; . A\ O .
(4) Not more @ @niéa%rams of diphenoxylate and not less than 25 mic~
t

mp” of ethylmorphine per 100 milliliters or per

83
rograms of atropineﬁu fa sage unit; (Lomotil)
(5) Not mdsée than 100mligrams of oplum per 100 milliliters ¢#per 100
grams. Q® ‘ .
Q )

NOTE: The Drug Enforcement Administration computer list of controlled substances is
+1n excess of 525 pages in length and contains about 7,000 drug products in various
dosage forms. This 118; is on file in the office of the Idaho Board of Pharmacy,

M
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Sumer Dugar,' Ph.D.; Thomas Catalano,' B.S.; and
Richard Cerrato,' B.S. ' ,

Discoloration Effect of Diluents in

Contraband Cocaine \A\
%)
%)
0O

"4

In the cousse of police investigations of confiscated drug rQ(Jles, ne mixtures of

various shades from white tb brown have been encountered and at the Crime
Laboratory of the New York City Police Department; Slight( digtolorat of cocaine
mixtures is within reason, in view of the reporte C)@co!orat{'n of 5%&: [1,2] and of

lactose-amphetamine [3-5] upon storage. N
@\me w@sn

to the laboratory,

Recently a very interesting case involvin
coanfiscated evidence was

wherein a drastic change in the physical pcam

observed. The evidence, originally a ta der n d)in July 1972. It contained
aspirin tablets along with the con r ol The other dituents present
were not analyzed at that time. '?S?Xﬁ e&ana in February 1973 and at that
time the powder was brown i T, 8 the original tan powder. Finally,
during a court trial in Junc\{k th c pened and found to be a dark tarry
substance and the aspl lets present Due to the discrepancy in the
physical appcarance e ev hc time of the original analysis to its

appearance in cou tions in accepting the evidence unless a
reasonable scienti@exp

rmshed for this change, Since the trial was in
progress, the perml um of two days to conduct the related experiments
with the ey in question hat an explanation for this drastic change could be

ascertai
er presents the experimental work done with evidence in conjunction with the

Th
s\?}t on the discoloration effects of known cocaine and the common diluents -

inted with it. The interaction of the diluents, which causes discoloration and tarry
transformation, is also discussed.

Experimental

Studies were conducted in two parts: The first part deals with the analysis of the
evidence and the second part deals with a study on the discoloration of various
combinations of diluents commonly associated with contraband cocaine,

Analysis of Evidence

f. Positive cocaine identification was determined from the alkaline chloroform
extraction of the water-soluble part of the tarry substance. Identification was made by

Received for publlcation 17 Sept. 1973; revised manuscrlpt received 7 Jan, 1974 accepled for

publication 22 Jan, 1974,
*Chensist, police officer, and potice officer, respccllvcly. New York City Police Department Crime

Laborstory, New York, N.Y. A
&8
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=)

color and microerystalline tests [6,7). Additional confirmation was obtained on a gas

chromatograph/mass spectrometer (GC/MS), )
2. The tarry substance was acidic and had the odor of acetic acld. The presence of

acetate ions was determined by FeCl, test and ethyl acctate tests 14,91

e

Rl K L

3. S-hydroxymethyl furfural and related compounds are the degradation ucts of o
) fnctose. especially when the spray-dried process lactose is used {1,2). ] ification of f}
’ {hese furfural compounds was made from the benzene extraction of tg& ry substance e -__:!
in acid media. The McCance method {10] and Sanchez reaction { ¢ used for this i
identification. A
4. The tarry substance dissolved in methanol giving a hrow%lution and feaving a 3
e ' white crystalline solid. The solid was filtered, purified Qv further washings with "
; meéthano!, and identified as lactose. Lactose identifi h was made by primary ﬁ
iixtures of ‘ screcning test for reducing sugars with benedict's solytion, followed by X-ray diffraction i '
the Crime, : and GC/MS identification. Q 3
of cocaine S. Al organic nitrogeneous compounds m%@lat @g &n!arry substance by .
4,2] and of i repeated extractions with water and chlovoform b acid &g alkalipesmedia, The residual 5
tarry substance was submitted to the cl ! sodium f@cst. and presence of fed
laboratory, - nitrogen in that farry substance was dctb%\;g). N
idence was 6. Furfural derivatives were isalaﬁ@ en&?th@or the tarry substance in an §’
, ir _ acidic medium. The cocaine was_then ext d i enzene in sodium bicarbonate [
‘ . media. The extracted cocaines{ pas 1o acid-washed celite column and r#
ind at that : quantitation was done usin @erkln@mer ; ctrophotometer [/, 12, F}j
¢r, Finally, é’

—r

A

dark tarry
- ancy in the

%)
Discoloration Due to Diltents <>\\ Q/
e &n
ith

B

lysis to its Procaine, benzo;ﬁ@, tetr ne, l%a e, quinine, and sugars such as lactose are the }).5
o unless a i most common& sm t %c? ne. On occasion other chemicals, such as aspirin, &
dial was in ] have been fq{ ith the@ nts. A S-hydroxymethyl furfural and other furfural {
e ' derivativesay alsosphesent aminants when spray-dried lactose is used as a cutting i
:xperiments } agent {132): % :
w could be { Stydies) on discolora ere conducted using USP.grade lactose and hydrochlorides

t

1

on with the
m  diluents
n and tarry

ach of the compounds was studied by heating them up to four hours In sealed plastic X
ags on a steam bath, Each was found thermally stable and no color change nor
© browning was observed.

Expetiments on the discoloration effects of vatious combinations of these compgunds.
which under norma storage conditlons at ambient temperatures would take long periods
of time, were conducted, To increase the rate of reaction and to study the discoloration
effect in a short period of time the samples were heated on a steam bath,

‘Table | shows the discoloration effect due to the interaction of lactose with those

oi Gdehine, procaine, benzocaine, tetracaine, lidocaine, and quinine. The thermal stabili-

B, K e 2 i e i g+ e b A

lysis of the

of various
amines which are commonly used as cutting agents with cocaine. Tables 2 to 4 show the !
effeet of other contaminants, such as aspirin, furfural, and moisture, on the :
lactose-amine reaction resufting in the brown tar formation.
chioroform Discusslon and Results
as made by

The results of this study Indleate that lactose, If mixed with cocaine and stored for a
long period of time, wil not react and give discoloration. However, some discoloration
may occur due to the condensation renctions of the degradation products of lactose, such
as S-hydroxymethy! furfural and other furfieral derivatives. which are associated with
lactose due to its spray-drylng process (£,2). If other amines, commonly used for cutting
cocaine, are present in addition to lactose, browning on storage is likely to occur due to.

accepted for

“Crime
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TABLE 1-—l!rrm°num due to fuctose-anrine interaction. Heating on steam bath was done for 3 hin
heat-sealed plastic bags.

@
\)
N

Reactants Ratio¥ Discoloraiion 6

Luctnse + procaine 1 gradual discoloration finally resulting in O
dark brown color in 3 h

Lactose + benzocaine 71 very slow and slight discoloration observed
indh %@

Lactose + tetracaine 7:1 no discoloration ohserved

Lactose -+ Hdocaine 7:1 very slow and slight discoloration ed

L imdh
Lactose + quinine 7:1 no discoloration observed *
Lactose + vocaine 7 no discoloration ohserw.d(\ Q

“ Rutio of 7:1 was chosen since 3t was the wost realistle ratio perfalning to the idenctG);ucsH:: A3

TABLE 2—Efiect of furfural on hrowning, Heating on steam bath \@Imn' IU&

plastic hags,

y 0) A\

O Reaclanis Ratio \® \500 nW
S’
Lactose + furfural ual |ght 1|ng only
Lactose + procaine + furfural e 1 nmc nuon which turns to a )
. s& Har ancc :
Lactose + benzocaine + furfursi (@ h) diat coinruuon which turns to n !
6 substance ‘
Lactose -+ tetracaine -+ Turfural s\\ T 0 grn urns brown i
Lactose + lidocaine + furfural & @)nlly furns brown ‘
Lactose + cocaine -+ Furfural s.Q ] @dnal and slight browning only L
& O |
TABLE 3—Efject u@me fons on browning. Heating on steam bath was done Jor 3 b in ;
OK heat-sealed plastic bags. i
< : —
Reactants Ratio Discoloration ¢
{
Lactose + aspirin + CH,COOH 711:t no color change \
Lactose + procaine + CH,COOH + T:1:1:h starts browning aimost Immediately, 35 f
aspurtn min to a dark tarry substance, no pro- :
caine detected ]
Lactose + procaine + aspirin 4 Ldropof  T:l:1  starts brow ning almost immediately, 35 %
water min to a dark tarry substance, no pro-
caine detected after the physicat change?
Laclose + procalne + CH,COOH T80 starts browning almost immediately, 35
min to a dark tarry substance, no pro-
calne detected after the physical change
Lactose + cocaine + aspirin 7l no change
Lactose + benzocaine +-asplrin Tzl browning starts slow, benzocaine still pres-
ent o
és,fl.actose + tetracaine +-aspirin ——— 7:1:8 slight browning

9 An acctic-acid-tike odor was detected,
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DUGAR ET AL ON DISCOLORATION EFFECT OF DILUENTS BT 1

one for Y hin TABLE 4—Eifvet of moisture on lactose-amine reaction. Heaving on stvam botl was done for 3 h
in heat-seated plastic bags,

Reuciants Ralio Discaloration
v Y i f £y . i :
i resulting i Cacaine + iclose -+ aspisin fovendried) T no discolortion < -
. Cacaine -+ lactose + aspirin + moisture T | no discoloration \
ation vbhserved ) L. ;
Procuine <k lactose + aspirin {ovendried) it slow dhcnlnr.??\m\\urch browning
wown within 3 min and

Procaine + Inctose + uspirin 4+ moisture Tt starty mr%
ar lormation in 30 min, ne

ation observed mmp‘:..ut
A b proegio found present after tas dormge

N\
4 An acetic-acid-like odoer was detected, @ @

action [f]! The extent of

ce in question, g}?
lactose-amine reaction, commonly RI‘E?) as tl illia

in heat-seaded browning would depend on the reactivify of es uctose (Table 1), Procaine.
{and other primary amines), is vcr&cuvc 'mse uires a low order of initiation
cnergy and exhibits autocatal alitje ¢ HQ‘ tion has begun {71, The furfurals
P associated with lactose \\I" act thc@ €5, as can be scen from Tabie 2. It
o has been further mpmlc?DJ rons as acetaies, stearates, cle catalyze the
only Miliiard reaction {2) indi t of acetate {ons on the Milliard reaction.
rich turns to a Aspirin brings about sar @lat cffect as thal of acetates, since on hydrolysis it
. releases acetic aci Mois found to be an cqually important factor in

rich turns to a ! bringing abou }Q‘ illi;kisreac s can be seen from Table 4,
. The evid Voqu n, u%f’( ansformattnn. was found to contain lactose, ncelate
; _ ions, cogalhgylurf eri , and moisture, Quantitation of the evidence indicated
' : tllat tlé‘nou ocal nd in the tarry substance is in agreement with the amount
anly : atrie re @ riginal analysis and, as previously staied, known mixtures of
" “ c and lacteg not result In discoloration (Table 1). Therefore, it cun be
: cluded that coe was not involved in the formation of the tarty substairr, A

for 3k in sad:um fusion test on the isolated tarry substance indicated the presence of nitrogen. In
KO view of the presence of nitrogen in the isolated tarry substance, the experimentation with
Q ~the common difuents (Table 3), and the simitarity in the physical appearance between
the evidence and the known lactose-procaine mixture, it was deduced that the most

. probable reaction which resulted in the tar formation was that of procaine with lactose.

The original evidence, which was analyzed in July 1972, was a tan powder which

rmediately, 35 turncd brown by February 1973 during storage. This Indicates the initiation of the
tance, no pro- , lactose-procaine browning reaction. The tar formation, which occured in a relatively

distely. 35 short period of time between Febeuary and June 1973, could be cxplained by the
':::c;“ f‘g'pm catalytic effect of acetates resuliting from the decomposition of aspirin during storage.
iysical change®? The hydrolysis of procaine in dilute acetic acid did not occur. However, the effects of
imediately, 35 ' moisture and acetate jons on the mechanism of browning due to the lactose-procaine
iance, no pro- : reaction, and the isolation and identificatton of the end products formed, are presently
thysical change ' under study and will be presented in a subsequent communication,

, .

zaine stifl pres- - Summary

Discoloration in contraband drugs may occur on storage. The extent of this
discoloration depends on the time of storage and the type of cutting agent present with -

N
IThe Milliard reaction is a Schifl base reaction. ,;f?j’ .
' o
; i
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4 '
f the drug. In the jnvestigation of the evidence in question the main cause of the brown '
i tarlike transformation of the tan powder was attributed to the procaine-lactose reaction, '
. ;1 which was catalyzed by the acetic acid duc to the hydrolysis of the aspirin present in the
an contraband seizure, The self-condensation of the degradation products of lactose, such as k
.‘5 S-hydroxymethy! furfural, can also contribute to the discoloralion. 6 ! £
L]
A
e d Comments ‘\C)Q o
Y !
Ty The explanation for the brown tarey transformation of the confiscated cocai@ owder,
E as & result of the experimental work detailed herein, was accepted by ourt, The : —_
,:\ confiscated cocaine was then admitted as cvidence and subsequent convictions were
"R obtained. :
iy @\ . .
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Thin-layer chromatographic procedure for the differentiation of the optical
isomers of cocaine
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\O
hedicinatly used cocaine is prepared from the leaves of HQ) soci plant
(Frythrovilon coca, Lamareh) by exiracting the tota! alkaloids and erlmg them

' W Lecponine by acid hydrotysis, The isolated lecganine is esteri vith methanol
and henzoie aeid to produw the natural prodaoct, f-cocaine!, In %g)'! method for the
synthess of dl-cocaine was published?. The racemic mlxiur s separated into the-

dextre und levo isomers of cocaine with tartaric acid?, | ﬂ hly ; flhc currently

available ilhcit cocaine is prepaied from coca lc.n lh lhc natural
umer feocaine, However, there is the pnwhnln) o ¢ o m cnee ymhcnc (-
or d-cocaine inHegal drugs and, for legal uasons ny bEnecesgfrwfor the lorensic
cheneist ta be able to distingujsh between the ¢ \ l 19 0] WHowing method

was developed Tor this purpose and m.s omite aralysis of small
samples ol dllicit cocitine and the deter n mm E)LQ' b isomer or isomers
D present i the sample. Cocitine was } cep and then esterified with

the cnantivmenc 2-octanols to Lu ece . The resulting diaslerco-
Bsomers may be distinguished by 1 |d)@ll‘{@ aphv {(1LC).

FENPERIMINTAL Q
o° Q’

Meatcrials and me H'IO(

The fHLU Qw.z arg bcn/oy ation of di-methylecgonine? and the
d-coening hy I lOll ol'n' -m The fcocaine and the benzencsullonyl chioride
wearc uhl.’lin{‘q mnverciadly (b I'd\ Darmstadt, G.F.R.}as well as lhc d-2-octanod,
1-2-0clan di-2-ocianol (} luin Buchs, Switzerland),

(heAlinstcreomeric derivatives were prepared in 0.3 ml Reacti-Vials® provided
withSgagnetic stirrers (Pieree Chem, Co., Rockford, UL, U.S.A.) according Lo the
procedure of Hrewster and Ciolii?,

T \cpt:ﬂlmn ol the isomers was carried oul on non-activated pre- cnllcd
sitica pel plates of thickness 0.25 mm (F. Mcrck) with methanal as the developing
sobvent,

Procedure
Approaimately 05 mg of cocaine base or hydrochloride was placed in a 0.3 ml

AN
gﬁ*}
I‘ '\..
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\

serew-vap viab and 0l of 28 hydrochloric acid were added. The vial was capped
aned Beated tor 30 min in o heating block maintained at 1207 The cap was removed
and the heating continued Tor about 20 min to eviporate the sobvent completely, The
Lesidue wie altowed Ta cool 1o room temperature, then 30 g1 of pyridine were added,
(olfowtd by 3 b of - 2-0ctanol and the vial was placed i a small dish with water and
ice, Alter cooling fov some minutes 1yl of henzenesultfony! chloride was added, The
viad, provided with a magpnetic stirrer, wus capped and stirred slowly (6 rpm) for 30
min while the solution was kept cold. Then 304 of 2 N ammonia were added, fol-
fowed by 100 11 of etlier and the mixture was stirred rapidly for a short time.
‘Then 2l ol the ether layer were placed on the starting line of the TLC plate.
The phues were developed in cylindrical glass vessels (without prior equilibratiem)
with methanol until the solvent front hed reached a height of 15 ¢ The pl;ue cre
aic dried at room temperature and sprayed with acidified iodoplatinate A \We two
reference spots were ohtained by using the same procedure with [-coc ‘c and d-2-
ovtanot ol with freeciine and -2-octanol or, more simply, with !~L@ fie and of-2-

oclanod, .
. O

RESULLS AND DISCUSSION KQQ *
The method for the prepuration of caters \\'anrc\g(@%w&{chloridc in
pyridine? wus fousd o be the most convenicat, gi@g i Difhyicjdein g short time,
The aptically active aleohols, menthol, burnc&k\@mclh@ by and 2-octanol,
were tised 10 prepare esters of dl-cegonine | (s wayﬁ@c TIsE\separation was best
D__ when the diastescoisomers prepared from le:m@rc he K, values of the
dissterevisomets of 2-octanyb-ceponing Ghe she\\@\m@\ . After spraying with
acidilied adoplatinide! the spots \\"@'u lcnwv 10~ B LD,
t

discrete and well defined.

c
In case of double spots of cquul@( ml@ i @rcoismncrs, the spot with the
high 2, value wies ahways dis{@l y s{@k K 1 other spot.

TABLY L &:\§> C§) (;5\/ :
SEFARATION OF DEAS ii@ﬂh @ D LOCTANYLLCGONING BY THIN-LAYER
L'IH{(JM.-\'I'{_NH'\&\

Eager preparcd

."-l':uumtinQQ4!-2-m‘l;um! - WO.}G

£ ey & And L2-octn 0,28
I-l:'quiuc wand ol 2-0ctinned 0,28, 0.36
debegonine and o 2-uctanol 0.28
d-egonine and B 2-actinol 0,36
d-Ecgonine and df-2-octanol 0.28, 0.30
di-Eepganine and d-2-octanol 0.28, C.)6
dt- Eeganine and F2-octanol 0.28, 0.36

.3
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with the solvent and develop the plate to its full height, 10-cms, This

ey spots under UV Tight, If desired, repeat the development one more time and 7

f&oo W\W

TLC METHOD TO SEPARATE LSD .
FROM LYSERGIC ACID HMETHYL PROPYL AMIDE

Ann R. Bradley
Forensic Laboratory, Idaho Department of Health and Welfare
Boise, [daho

ORJECTIVE

Because IR identification of LSD in small amounts can bgd§§?¥icu1t, a
method for TLC 1dent1f1cat10n, including separation frqg\ sergic acid
methyl propy) amide (LAMPA) is desired,

BACKGROUND .
BACKGROUND O

The separation of LSD from LAMPA by thin 1aye«:garomatography has been the
subject of recent investigation (Microgram Q#b, Nog\6, and J. Association
of Offic. Anal, Chem, Volume 56, (1973), <<® s¢lahoratory has tried
both methods suggested by these authors: $(1)(F rm@éibn of trimethylsilyl
derivatives of 1.SD and LAMPA, followe Q&y aratavn on Merck Silica Gel

F-254 jlates using acetone as the si{yentg; 2 reqnating pre-coated

silica gel G plates with ethyl a hylformamide: ethanol
(13: 1.9: 0.1), letting them dr otfing samples and developing

for 16 ¢cm in the same solvent h ?9 u!(:)were not satisfactory in our
hands, %

Ustng the former metho ‘<;6rm the TMS derivative using the
conditions given and se the separation achieved was not
adequate., This ma o the difference between the Brinkmann
plates used by thg) {;) the Merck plates available to us,

An alternate 'fé\ metho 1690;)05@(1

APPARATUS Q

Chromalegraphy tank lined with filter paper for optimum saturation.

Thin layer plates; {5 x 20 cm, precoated 0.25 mm, Merck Silica Gel 60 F- 254).
These p}ates are scored and broken to 5 x 10 cm prior to use, then oven dried,

PROCEDURE,

Extract the sample and standards into CHoCl, or similar organic solvent
before spotting, Do not use methanol, as t?e spots must he kept small,
Abply spots of LSD standard, mixed LSD standard and LAMPA standard, the
simple extract and a mixed spot of sample + LAMPA standard, (LAMPA is
available from Applied Science, Cat. No. 01810, )

Prepare the following solvent; chloroform freshly saturated with concentrated
NHaOH (1 part) + acetone {2 parts). Moisten the paper lining of the tank

takes about 20 minutes. Remove the plate, dry it briefly. examine the

again dry the plate, ,:;fj_ﬁl., ‘



4
- TLC Pethod to separate LSD from Lysergic.Acid Methyi Propyl Amide (continued),

Page 2

PROCEDURE  (continued)

Locate the spots using UV light and spray with p-DMAB spray to produce
purple color,

RLSULTS

The first pass moves the LSD spot ahcad of the LAMPA spot by about 3 mm
{measured botween the two centers). The second pass improves the separation
to about 4 mm, with a total distance traveled of approxim y 55-60 mm,
If 150-LSD is present, it runs slower than LAMPA and d3§53 ot interfere,

DISCUSS 10N , )

1. The chloroform component of the solvent Shoukﬁ;be freshly saturated
with ammonia and the solvent fresh in the ‘\k, The same solvent may
be used for the second development, if o S,Qgeded, but then it
should be discarded, '

%O QQ& .
2, As with any TLC procedure, care shqg) hes;ﬁk E0 not overload the plate,
Total amounts should be kept as\\ }<g§9 0 e, consistent with

visuaiiza?ion using p-DMAB sp ay qi*

3. Often the separation appeagg;bet{f§§Wi he plate 1s viewed from the

back side, >
4. Tank geometry seems C%;

XL

av@n j@uence on the quality of separation,

Best results were 1neq% 1Q2?' ese short plates in rather short,

round jars, in wi&@m t 1&/ an angle,
A\

5. Fach chemist é*s hi Cér %nostandard for what constitutes separation
: between t 0se ‘spo §2) ome may find one development sufficient;
others m%§\ cide two\passes are needed,

6. Merc (ﬁ%broved their silica gel plates in 1971-72, This separation
ca be achieved using the older type plates. The improved ones
carry the designation, Silica Gel 60 F-254. :

7. This laboratory does not rely on one TLC system alone for the fdentifi-
cation of LSD. The other systems in use are 1,1,1 Trichloroethane/Methanol
(9/1) and Benzene/Dimethylformamide (13/2), which were recommended by
James A, Heagy, San Francisco Regional DEA Laboratory,
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LSD (Lysergic acid diethylamide)

Analytical

Sample preparation for TLC:
(Applies to blotter acid, tablets, window panes)

Short Method:

Long Method:

TLC Systems:

One hit elther ground up or cut into small pleces; add
a small amount of methanol or CHyCl, and shake spot the
solvent. )

Cut or grind material; add 0.1N ¥ 50, - shake for 15

minutes; make slightly alkaline with Na,CO,,extract with
. ; : 2 BI

ether; concentrate in volume in hot watér aé&mder N2.

Spot this extract,

N

(Use three for confirmatory identific q?§n)

1. 1,1,1 Trichloroethane/methanol (4%)

2. Benzene/Dimethylformamide (lSﬁgg?

3. CHCl, saturated with NH40H/%5$9 ne (1/2) See
attached paper by Bradley.qb

N
It is advisable to spot 1y¢%§§§t:§3§% Aﬁghyl ﬁropyl amide

{LAMPA) 1n addition to L%B.

XN
Visualize with P-—DMAI@cga ’QQ @Q/
Attached is an {R@?e@%&sﬁﬁhod.
AR
S
© O
O O\/
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LSD - Micro-Pelleting for IR

16,

17.

18,

19.

20,

21.

22,

23'

24,

25.

26.

o 1 N HHS04
Using a centrifuge tube, place sample in 2.0 ml. *NH7394 {(for 3 hits or less)

Vortex 1 min,

Make basic with concentrat‘i(élr NHAOH.

‘Add 1 ml. CHCl5 - spectro or nano grade.

Vortex 1 min.

Centrifuge. OQ)%
. N
Remove organic layer to 5.0 ml centrifuge. é
Repeat steps 4 through 7 3X. . C;ED
' N\
Reduce in volume to 1/4~1/2 ml. under N,. @Q%

Spot on TLC plate. QOK C)OQ*&
Rinse centr:‘quge tube with 1/4 ml CHCli\C)@ voé‘qax.@é

Spot same area, QO \Q)&Q 0@
S fox TLC - CH Clq 9/MeCH, Q)s C1.,).
ystem for 3 e \& a é@‘ac@ 3

Scrape off LSD band from pla@inb&or@ nd grind with pestle.

o O

lUse disposable pipet, %wi@las@&’ool.
N NV

Test on vacuum -~ seé\i P

e
Vacuum silica gaﬁ%}nto ;;Be <2>

S

Elute LSD wi AN H 804 in 3-4 ml, aliquots. Pipet plugs up; may be necessary to

stir sil {Qel with %oﬁg pipet and forc?h}HZSO through, Catchin 15 ml centrifuge
tube. ) ’ ih

L

Add NHQOH til basic,

Extract with 0,5 ml CHCI3.

Vortex, )

Centrifuge,

Transfer organic to 5.0 ml centrifuge tube.
Repeat 20-23 3X,

Reduce to dryness under NZ'

Place dry tube in vacuum desiccator for 15 min.



27.

30,

31.

32,

..--/ N

-

-

Remove and add 1/2 ml. CHC1,4.

Drop on 5 mg KBr - mortar & pestle -~ let dry.
e

Rinse 'with 0,5 ml. CHCl3.

Vortex,

Drop on KBr,

Place mortar in vac. des. for 15 min.

%
e
é\O
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PHENCYCLIDINE

BACKGROUND

~late 1950's developed for use as an anesthetic, but too many adverse
side effects resulted in it being discontinued for human use in 1967;
still available as a veterinary immobilizing agent under the brand
name “SERNYL" (Parke, Davis, and Co.)

-first reported i1licit use was in mid-1960's on the West Coast; it
was known as the "PeaCe Pil1" or "angel dust" which was sprinkled on
parsley and smoked. S

-became a Schedule III drug on 4/6/69, then p]aceqisgggchedu1e F2/24/78
-TCP placed in Schedule T in 1975; PCE {cyclo %2}1ne) and PHP placed @i+~ Pc/?,

in Schedule I 10/25/78; PCC controlled not é@ drug itself, but as
an immediate precursor/intermediate in thg;\ nufacture of PCP. (C-110)

(\
<
MANUFACTURE o) OQ*

-PCP most commonly produced through t(f;) N$%rmed1ate, PCC, which
is formed in high yield (90- 9 ntly found in the final
product; the entire procesz2 prq\ P takes only about 4 hours.

-NaCN or KCN is used 1n is converted to HCN in the
presence of acid; ven tant if one is involved in any

clandestine lab sei

0) -the other procesqsg¥t <S%a p1per1d1ne