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The Clandest ine Drug Laboratory Si tuat ion
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ABSTRACT: Clanclcst ine. or i l legal. laboratories are operated by the criminal element to cir-
cunrvent legal requirenrents with the goal of suppl-ving drugs of abuse to thc i l l ic i t  market. Inves-
t igation of clandestine drug nranufacturing laboratorics is a high priori tv of the U.S. Drug En-
forcement Administrat ion (DEA) because cl inr ination of these laboratories u' i l l  prevent drugs of
abuse from reaching thc i l l ic i t  drug traff ic. One of thc important responsibi l i t ies of forensic
chemists assist ing in investigations of clandestine drug laboratories is to be famil iar with the
methods of s,vnthesis being used b,v clandestine laboratorv operators. A revieu' of clandestine
laboratory seizures during the period of 1978 through l98l wi l l  be provided to famil iar ize foren-
sic chenrists with current infornration on the t) 'pes of laboratorics being scized in the United
States and the nrethods of svnthesis beins use'cl.

KEYWORDS: crinrinal ist ics. control lcd substances. s-r 'nthesis. rt tct lranrphelanrine. phencl 'cl i -
cl inc. anrphctanrine. mcthaqualonc. rncthvlcnedioxyanrphctanrinc

United States Federal lau'prov' ides for legit inrate nranufacture of control led drug sub-
s tances.  The Contro l led Substances Act  (Publ ic  Larv  9 l -513) ,  recogniz ing that  nrany cont ro l led
drugs have a useful medical purpose. establ ished a system of annual registrat ion. under
u'hich a f irnr is registered to nranufacture or import a l imited amount of control led drugs to
cnsure an adequate and uninterrupted supplv of these substances. Maintenance of effect ive
controls against diversion of part icular control led substances to other than legit imate medi-
ca l ,  sc ient i f ic ,  or  indust r ia l  channels  is  the goal  o f  the Act .

Clandest ine.  or  i l lega l .  laborator ies  have been estab l ished in  the Uni ted States to  suppl -v
control led drugs for the i l l ic i t  nrarket. Because discovery and closing of these laboratories
u' i l l  el ini inate this source of suppl-y. investigation of clandestine drug-manufacturing activi-
t ies  is  a  h igh pr ior i ty  o f  the U.S.  Drug Enforcenrent  Adni in is t ra t ion (DEA).

Close coordination between investigators and forensic chemists is important at various
stages of clandestine laborator.v investigations because of the highly' technical nature of these
investigations. Specif ic stages requir ing such coordination are
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I  Ac t i v i t i es  du r ing  the  se izu re
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o  Cor r r - t  t es t i n ronv  c lu r ing  c r i rn ina l  p rosecu t i t rn
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The important activities of the forensic chemist prior to seizure include advising investiga-

tors on i t .  typ" of drug being produced, the quanti t ies involved, and an appropriate t ime fot

scheduling seizure and providing technical information necessary for preparation of the

search u'arrant. There are many controlled drugs that can be synthesized in clandestine lab-

oratories and a mult i tude of dif ferent methods of synthesis. Knowledge of those syntheses

that are frequently encountered is important for:

. su.fet1, re(tsons-chemists must be able to recognize reactions in progress and how to

safely handte them. Also, hazardous situations must be dealt with immediately.
.  e+,iclertt iury reusols-Chemists must be able to demonstrate that a part icular drug is being

synthesized and to disregard i tems of l i t t le or no evidentiary value'
o prosecutive reusorts-Chemists must be able to explain fully in court all steps in the synthesis.

o irttelligence reusotts-Chemists must identify important reagents and precursors that

u' i l t  aid in reducing the supply of i l l ic i t  drugs.

Types of Clandestine Laboratories

During the 45-month period encl ing in September 1981, the DEA seized a total of 751

clandestine drug laboratories in the United States. After increasing in each of the previous

years, the number of seizures decl ined by close to20Vo in the f irst nine months of 1981 com-

pared to the previous year. Whether this decl ine was caused by a reduction in the number of

illicit laboratories operating. a reduction in enforcement efforts, or other factors is not fully

know,n. The steady decrease in phencycl idine (PCP) laboratory seizures, however, is attr ib-

uted to regulat ion by Congress of the manufacture of the precursor piperidine.

Table I iclenti f ies the type and nunrbers of clandestine drug laboratories seized during this

periocl.  Brief descript ions of the ntost popular methods of synthesis used in the f ive most

seized laboratories are presentecl belou'.

Methuntpheturtt i r te

Methanrphetanrine laboratories comprised nrore than 50% of al l  laboratories seized by

DEA cluring the.lS-nronrh periocl.  Reports by forensic chemists u'ere avai lable on 190 of the

laboratories. One of three ntethods u'as used rn 70o/o of the laboratories.

The nrost poputar method of s1, 'nthesis (over 50r/o)was the reaction of a mixture of phenyl-

2-propanone, nleth,\ ' lanrine. nrercuric chloride. and aluminunr ntetal in alcohol (Fig. l) .

'l 'ABLE 
l-T'.t'pes tll ttrtntbars rl lufurutories st'i:t'tl b.t' D['-,4 irt rhe 15'nonth periltd bqllte Septemher 1980-
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Coca inc
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O.'r3.r. .H3NH2 I  C). t .g,  *(1
rJ  -  

6 ta  
-cH3

P h e n y  1 - 2 - p r o p a n o n e Me thy I  aunine Me thanphe t  an ine

ntethvluntine. mercuric chloride, und ulumi'FIG. I -Reaction of mixture o.f phenyl-2-propa,rcne,
num metul in ulcohol to form methuntphetumine.

In the nert most popular method (less than l0To), the product of an acetalde-
hyde/methylamine reaction was ref luxed with benzylmagnesium chloride (Fig. 2).

I t  should be noted that at none of the l6laboratories using this ref lux method was meth-
amphetamine actually synthesized. The reason is that the order in which the precursors are
added described in an underground publication entitled Whole Drug Manufqcturer's Cuta-
log Trunsmittql by Chewbocca Darth differs from the normal synthesis procedure. The in-

crease in popularity of this method in 1980 is believed to have resulted from regulation of
phenyl-2-propanone as a Schedule II  control led substance on l l  Feb. 1980.

The third most popular method of synthesis (also less than 10o/o) used a Leuckart reaction,
ref luxing phenyl-2-propanone with either methylamine and formic acid or N-methylformamide
to form the N-formylmethamphetamine intermediate and then refluxing the intermediate
with hydrochloric acid to form methamphetamine (Fig. 3).

Six other methods of synthesis have been found with substantially less frequency in labor-
atories synthesizing methamphetamine. They are:

. Combining phenyl-2-propanone and methylamine and reduce the intermediate
l -phenyl-2-methyl iminopropane (eight laboratories) (Fig. 4).

r Hydrogenating ephedrine in acetic acid and perchloric acid with pal ladium on barium
sulfate (six laboratories) (Fig. 5).

r Reacting phenyl-2-propanone and methylamine in the presence of sodium cyanotr ihy-
droborate at sl ightly acidic pH (three laboratories, with one having also used Method l) (Fig.

6 ) .
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FIG. 8-Synthesi
or pyridine or each.

o
P h e n y  l a

P h e n y l - 2 - p r o p a n o n e M e  c h y  I  a m i n e M e t h a m n h e t : n i n e

ut t t l  t r te th t ' lu r t t i t t t '  i t t  the  preset rce  o l '  x ;d iun tFlG. tr- i ' fethurtphcturrt ir t t '  st ' r t thtsrs b.r '  reuctirrg P2P

t'_tt t t to! r ihrdntborutc t t  sl ight[t '  ut ' i t l  pH.

.  Ex t rac t i on  o f  V icks  Inha le r  ( tuo  labora to r ies ) .  I t  shou lc l  be  no ted  tha t  the  p roduc t  o f

th is lnethod is  the levo isonrer onlv.  not  the racenr ic nr ix ture conrmon to a l l  the other

s-r'n t h eses.
o React ion of  ephedr ine h-vdrochlor ide u ' i th phosphorus pentachlor ide or  th ion,v l  chlor ide

to  fo rn r  the  l -phenv l - l - ch lo ro -2 -n re th l ' l an r inopropane  in te rn red ia te .  and  reduc t ion  o f  the  in -

ternrediate bv one of  several  n lethods ( tu 'o laborator ies.  one of  uhich alsc l  used the other pro-

ccdure  u i th  ephedr ine  as  the  s ta r t i ng  n ra te r ia l )  (F ig .  7 ) .
o React ion of  ephedr ine and p1'r id ine in the presence of  h-vdrogen iodide and red phos-

phorus in carbon disul f ide to form an internrediate u 'h ich is  reduced to fornr  methamphet-

amine (one laboratorv) .  This r l le thod u 'as obsen'ed for  the f i rs t  t inre in 1981.

PhenvI-2- Propunotr(

Phen-y l -2 -p fopanone  (P2P)  becanre  a  Schedu le  I I  con t ro l l ed  su t rs tance  on  l l  Feb .  1980 .

l -hat  change resr. r l ted in a s igni f icant  increase in the nunrber of  nrethanrphetanr ine labora-

to rv  opera to rs  svn thes iz ing  P2P (see  Tab le  2 ) .
- l 'he 

t t tost  f requent ly used ntethod for  svnthesiz ing P2P (orer  75o'1,)  re l ied c in ref lux ing of
phen l lace t i c  ac id  a r rd  ace t i c  anh- r ' d r i de  u ' i t h  soc l i un l  ace ta te  o r  pv r id ine  o r  each .  One  labora -

t ( ) r - \ ' \ \ ' as  f t l und  to  be  svn thcs iz ing  i t s  oun  phen- r lace t i c  i t c i c l  (F ig .8 ) .

O the r  n le thods  l t i t ve  l reen  tounc l  t o  bc  uscd  fo r  s rn thes iz ing  P2P u ' c re :

.  Reac t ing  benz .v l  c - r ' an ide ,  e thv l  ace ta te .  and  sod iun r  e thox ide  to  fo r rn  the  in te rn red ia te

alpha-phen.v lacetoacetoni t r i le .  u 'h ich is  reactecl  u ' i th sul fur ic  or  phosphor ic acid to fornt  P2P
(appro r in ra te l . v  l 0o 'b )  (F ig .  9 ) ,

o I leact i r rg phen-r ' lacet ic  acic l  and acet ic  acid in a conrbust ion tube contain ing a thor iunr

ox ide  o r  n ranganese  ox ide  ca ta l l ' s t  (approx in ra te l v  5C i , ) (F ig .  l 0 ) .
.  React ing benzaldehvde and ni t roethane in butv lamine to forni  the l -phenyl-2-ni t ropro-

pene internrediate.  u 'h ich is  reacted to P2P bv ref lux ing u ' i th i ron and h-ydrochlor ic  acid (ap-

p ro r i r t t a te l . v  . {9 ; ;  (F ig .  I  I  ) .
o  Reac t i r rg  n raqnes iun r  * ' i t h  e thano l  i n  the  p resence  o l ' d ie thv ln la lona te  to  fo rn r  e thox -v -

nragncsiunrc l ieth-r ' l rnaleate.  adding phen-vlacetv l  chlor ic le.  and decomposing the resul t ing
(2 -phen .v lace to )d ie th - r ' l n ra lona te  u i th  ac id  to  l o r rn  P2P ( the  one  labora to rv  us ing  th i s  me thod

u ' a s  f o u r t c l  i r t  l 9 8 l  )  ( F i s .  l 2 ) .

Phertt '.t 'clid itte

Dur ing  the  -15 -n ron th  pe r iod .  a  to ta l  o f  l 7 . l  phenc l . c l i c l i ne  (PCP)  labora to r ies  u 'as  se ized  a t

a  re la t i ve l v  c ( )ns tan t  ra te .  u l r t i l  t he  s ign i f i ca l r t  l ' eccn t  reduc t io r r .  Repo f t s  bv  fo rens ic  chenr i s t s

r re le  ava i l a [ r l e  r tn  7J  o f  the  la l ro ra to r ies . - l - l t ree  n re thods  o f  svn thes is  \ \ ' e re  i den t i f i ed .
- l ' he  

l i r s t  (appro r i r tu t te  l v  J7 " , , )  i n ro l r cs  conr t r i n i r i g  r  c t c lohe  xa l rone i  sod iun r  b i su l f i t e

aquc ( )us  so lu t i on  u i th  a  po lass iun r  cvan ic l c  p ipc r id i r re . l que ( )us  so lu t i t - r r r  t o  fo rn r  the  in te r -

n rec l i a te  l -p ipe r i c l i no - *c lohcxar rc  ca r t ron i t r i l e .  l - he  in te r rned ia te  i s  then  added  to  a  pheny l -

n ragncs iun r  b ron r i c l c  Gr ignurd  reage l r t  t o  l< l rn r  PCI )  tF ig .  l 3 ) .
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TABLE 2-lncreuse in svttthesis rtl
p h t, n y, I - 2 - p ro p u r t o I t e.

Year
No.  o l '  Methanrphetanr inc

Labs Svnthes iz ins  P2P

1978
1979
r980
I  981

z
9

26
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svnthesize d P2P onlr ' .
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FIG.  l l -Reuct ing  l>enzu ldehtde  u t td  t r i t roe thur t t , i r t  hu t l ' l unr i t te  to . lo rm the  l -ph<,n . t , l -2 - r t i tn tpn t -
pene intermediute, w'hic'h is reu(ted to P2P h),re. l l trr ing rt ' i th ircn untt hydnx' l t l t tr ic ut ' id.

The  second  (approx in ra te l . t '  37o 'o )  i nvo lves  fo rn ra t i on  o f  the  l -p ipe r id inocvc lohexane  ca r -

boni t r i le  intermediate by react ing piper id ine hvdrochlor ide,  cvclohexanone, and potassiunr

or sodium c-vanide.  l -he intermediate is  then added to the Gr igrrard reagent as above (Fig.

l 4 ) .
A th i rd ntethod. found less f requent lv (approxinrateh' lb '1, t , ) .  involves react ing piper id ine

and  cyc lohexanone  in  the  p resence  o f  a  ca ta l y t i c  an roun t  o f  / ) - to luenesu l fon ic  ac id  i n  ben-

zene  rv i th  the  azeo t rop ic  d i s t i l l a t i on  o f  \ \ ' a te r  to  fo rn r  l - ( l -o ' c lohexenv l ) -p ipe r id ine  in te rn re -

d ia te .  The  Cr ignard  reagen t  i s  then  added  to  fo rn r  PCP (F ig .  l 5 ) .
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f ivo addi t ional  i tenrs regarding PCP latrorator ies are w'of thy of  note:

L Although Grignard reagents are conlr lrercial l_v avai lable, before l98l al l  but one labora-
tory u'as fclund to be svnthesizing i ts on'n reagent fronr bronrobenz-ene and magnesium turn-
ings.  In  1981,  approx inrate l -y  one th i rd  o f  the laborator ies  u t i l i zed contmerc ia l ly  ava i lab le
Gr ignard.

2. l-hree laboratories \\ 'ere founcl to be s1'nthesizing piperidine fronr pyridine. Recently.
the DEA establ ished procedures for reporl ing the purchase of piperidine. This nray cause an
increase in  the usc o f  th is  svnthes is .

Ant l )h( tunt i t re

A  to ta l  o f  68  an tphe tan r ine  labora to r ies  uas  se ized  b1 ' the  DEA dur ing  the  45 -mon th  pe -

r iod.  u i th the rate shou' ing a steadf  increase s inr i lar  to tuethanrphetamine.  Reports by foren-

s ic ct renr ists \ \ 'e l 'e  avai lablc on 37 laborator ies.

Over 70% of  the laborator ies used the Leuckart  react ion,  ref lux ing P2P n' i th anrnroniunr

fornrate or  forntanr ide,  then adding h,r 'drochlor ic  acid and ref lu.x ing again.  In 1981. a lntost

909 i ,  o f  t he  Iabora to r ies  used  th i s  n re thod  (F ig .  l b ) .
- l 'hree 

other nrethods of  s, l 'n thesis \ \ 'c tc cncoLtntered u ' i th s igni f icant l -v less f requency (each

approxinratel , r '  I  0 ' lh ) :

r Preparation of the l-phen_r' l-2-nitropropene interrrtediate bv reacting benzaldehyde and
nitroethane in but- l ' lanrine solut iorr,  fol lo* 'ed bv reduction of the internrediate to ampheta-
n r i ne  (F ig .  l 7 ) .

o Refluxing P2P with h-vdro.r-vlanrine h1'drochloride and sodiunr acetate to form the oxime
derivati l 'e. then reducing the oxime derivative to antphetarnine u' i th l i thiunr alun-r inum hy-
d r i de  (F ie .  l 8 ) .

o Reacting a nri .xture of P2P. et lranol, anrntrni i t ,  alunrirtunr. and nrercuric chloride to
fornr  anrphetanr ine (F ig .  l9 ) .

Laboratories usirrg the last nrethod nere discovered onlf in 1980,
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Methuquulone

A total of 39 nrethaqualone laboratories u'as seized during the 4S-month period. u. i th the
rate doubling between 1979 and 1980. Reports b-y forensic chemists were avai lable on 27 of
the Iaboratories.

The most frequently used method (ol 'er90%), and the only method determined to be used
in 1981. involved preparation of ly '-acetvlanthrani l ic acid bi ' reacting anthrani l ic acid with
acetic anh.vdride. The l /-acet,vlanthrani l ic acid is then ref luxed with o-toluidine in toluene
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O.",[::n.

1 - p h e n y l - 2  - n i t r o p r o p e n e

FIG' 17-Prepurution o.f the l-phenvl-2-ttitropropene intermecliute by reucting benzulclehvde anc!
rtitroethurte in butvlunine vtlution, I'ollow,ett by retluctiort el'the interntetliute to urtphetantrne.
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turtphetuntir te.
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with phosphorus trichloride to obtain methaqualone. Phosphorus oxychloride and poly-
phosphoric acid were used as alternate catalysts, and, in 1981, one laboratory was found using
potassium bisulfate as the catalyst. Potassium bisulfate is safer to use but lengthens the reac-
tion time. Another laboratory in 1981 used acetic acid instead of acetic anhydride. Commer-
cially available N-acetylanthranilic acid was used in three clandestine laboratories (Fig. 20).

A less frequently used method was forming o-toluidine hydrochloride, mixing it in a solid
form with N-acetylanthranilic acid, and heating the two solids to form methaqualone (Fig.
2l). One laboratory operator used a microwave oven to provide the heat.

M e t hy le n e d ioxyum p h e t antine

A total of l6 3,4-methylenedioxyamphetamine (MDA) laboratories was seized during the
4S-month period. Reports by forensic chemists were available on all 16 laboratories.

The most frequently used method (over 65%) involved reacting isosafrole with a mixture
of hydrogen peroxide and formic acid to form the 1-(3,4-methylenedioxyphenyl)-2-propanone
intermediate. The intermediate was then reacted with formamide or ammonium formate
and then hydrochloric acid to form MDA (Fig.22).

t l
t t ' v  e  I  n  -
\  v '  r 3 v  , 2 v

H O
N C C H 3

,9
c 0 H

H O| //
N C C H 3

c o H

A c e t i c  A n h y d r i d e

u n a
t -

NHz.t./\ _____-_+
t t l
\-/

C H <
t "

HCr .NH2 'Z\ _______>- t l t

\-/

0 - t  o  I  r r  i  d  i  n e  H w t  r n r h  I  o r  i d e

74.r,,-N 1rz Clt3

l l l 9 H s
\,.\7'---|1

ou

M e t h a q u a l o n e

/''r-N1',,"cx3
l l l 9 H sw*?,OU

H O| //
N C C H 3

n

C O H

A c  r d

FIG. 2l - ' \ l t ' thuquuktne u'us.f l tr tned by tni-t i t tg r>-toluiel ine hvdrochloride in a sol id 1'orm with N-ace-
tylunrhrurt i l ic ucid urtd heati t tg tht two sol ids.

4-\ *n,
\--t; o'

o

N - a c e t y l a n t h r a n i l i c  O - t o l u i d i n e  M e t h a q u a l o n e
A c  i d

F ' lG.  20-eeyturut ion of 'N-oc 'ety lanthruni l ic '  t tc id  to  obta in methaquaktne.

N - a c e t y l a n t h r a n i l  i c  A c i d



30 J O U R N A L  O F  F O R E N S I C  S C I E N C E S

Z''-..Cfl-CHCH 3
T r l
t t l

^,,V
cH ; -

+  H C I  +

/ y  
cHzcH cH3

I  l l  NHz

n'\r"
" r l

brio

A second n
tate, and ace
ate. The inter
23).

Summary

The drugs c:
methamphetar
amphetamine.
ture, only the
laboratories in

Acknowledgm<

The excellen
made this rev
Michael Leser.

Address requests
Richard S. Franl
Chief, Forensic S
Drug Enforcemer
Department of .lr
Washington, DC

n
v
t l

/\r7ca2 
c cH3

t i l
^,,\r/
v l\ ,

cH{"

I  -  (  3 , 4 - Y e t h v  I  c n e J  i o : : r ' - p h . n v 1 )  -

2  - p r o p a n o n e

n
v
t l

Z"- '".cH2c 
cH3

t i l

^-v +
v l

cH{u

1 -  (  3 ,  4  - ) 1 e  t h Y l e n e d  i o x - r ' -

p h e n y l ) - 2 - P r o P a n o n e

l l
H C N H .a

o r _ - - - - - - - - >

o
u toruHo

F o r m a n i d e  o r

A m o n i u m  F o r m a t e

F I G

H y d r o c h l o r i c  A c i d  l f D A

2 2 - M D A  l r t r t r t t t t i s r t  t + , i t h  i x t s u l r o l e  u r t t l  u  r n i r t u r e  o l ' h | d n t g e r t  l t e r u x i d e  u t t d . l l t r n i t

o
t l

/""vca
I l l  +

^-\"

cHt"

N02c2H5 ------------>

l i r  t r o e a h a n e

Li Ar H4

4-YcH= I CHS
l. fl NOz

.r\-,'o ' l
\^u .-o
v t  t 2

P i p e r o n a l

Z-\/cH = 
? c*s

t '  I
I t N o z

,&/o ' l
\ n' ^ ' t 4

vnz

3 ,  4 - M e t h y l e n e d i o x - , - -  
B  

-

m e t h V l - B  - n i t r o s  t y r e n e

F I G .  2 l - . V D A  l l t r t r t r t t i t t t t  t t ' i t h  u

ucid.

3 ,  4 - M e  t h y  I  e n e d  i o x y -  $ -
n e  r h y  l -  p - n i  c r o s  t V r 6 n e

<Y 
cH2cH cHs

-----> ̂ rv 
NHz

iA
a t  t / "

"nz

L i t h i u m  A l u r n i n r t m

l{1'd r ide }fl)A

t t t i - t turc  o l  l t ipent t tu l .  t t i ln tc l l tu t t t ' ,  t r r r t r r t t t r t i t t t t l  dcetute,  u t t t l  ucel i t '



li

FRANK .  CLANDESTINE DRUG LABORATORIES 31

A second method involves ref luxing a mixture of piperonal, nitroethane, ammonium ace-
tate, and acetic acid to form 3,4-methylenedioxl '-beta-methyl-beta-nitrostvrene intermedi-
ate. The intermediate was then ref luxed with l i thium aluminunr hydride to yield MDA (Fig.
23).

Summary

The drugs of choice produced in the United States by clandestine laboratory operators are
methamphetamine, phencycl idine. amphetamine, methaqualone, and 3,4-methylenedioxy-
amphetamine. Although a number of synthesis methods are avai lable in the chemical l i tera-
ture, only the methods revieu'ed above have been found to be actual ly used in clandestine
Iaboratories in the United States.
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