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New Variety of Street Drugs
Poses Growing Problem

Designer drugé—analogs of compounds with proven pharmacological
activity made by underground chemists—ipresent novel challenges to law
enforcement officlals, leglsiators, and sclentists

Rudy M. Baum, CAEN San Franciseo

A bread of underground chemists, most of them in
California, are playing a deadly cat-and-mouse game
with law enforcement authorities. They are the manu-
facturers of what have become known as designer
drugs. Their customers range from heroin addicts on
the streets of Oakland, San Francisco, and Los Ange-
les to upscale young professionats in Marin County.
Until recently, many of their products were perfectly
legal. Until laws dealing with drugs of abuse are
changed, it is likely that new products from their
clandestine laborstories also will, for a time, be legal.
Designer drugs: It's a catchy sobriquet. 1¥s also an
imprecise one. Under its broad umbrella have been
grouped compounds possessing enormously different
pharmacological properties—and enormously differ-
ent levels of danger to the paople who consume them.
One class of such drugs has been associated with more
than 100 overdose deaths in California. An impurity
in another designer drug has caused several cases of
irreversible Parkinson’s disease among the addicts wha
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used it. Yet another has been condemned by some as a
damaging haltucinogen and championed by others as
an important new therapeutic agent.

The phenomenon of designer drugs presents law
enforcement and drug treatment officials, legislators,
and scientists with novel challenges. For example,
how does one design a law to make illegal a com-
pound that has not yet been synthesized? Or for an-
other example, is it possible Lo design a simple, rela-
tively inexpensive analytical procedure to detect a
compound present in body fluids at 1 ng per mL?
Ironically, the phenomenon also has opened up an
exciting new avenue into the study of neurological
disease, one that could never have been ethically
pursued in the absence of several hundred young
heroin addicts who paisoned themselves with a tLaint-
ed designer drug.

Designer drugs are analogs of compounds with prov-
en pharmacologica! activity manufactured by under-
ground chemists for sale on the street. For instance,
the compound fentanyl is a powerful narcotic marketed
under the tradename Sublimaze by Janssen Pharma-
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ceutica of Belgium. Fentanyl is about 100 times as
potent as morphine. It is very short-acting. Those
properties have made it an extremely Important drug
in medicine—used as an anesthetic in, by one esti-
mate, up to 70% of all surgical procedures in the U.5.
Fentanyl is also just a3 addictive as heroin or mor-
phine, and the “high” associated with it, though short-
lived, appears to be very similar to that assoriated
with heroin.

Fentanyl is not a simple molecule, and it turns out
that a vast number of relatively minor maodifications
of its molecular structure result in compounds that
also act ag potent narcotics—in éome cases, many times
as potent as fentanyl| itseif. Tinker with a side chain
here, add a halogen there, and the result is stifl proba-
bly a-chemical that packs a powerful wallop, a chemi-
cal that can be sold on the street as heroin, and a
chemical that might very well be as legal as sugar. It
would still be legal because the traditional method of
controlling drugs of abuse has been to classify specific
chemical compounds as illegal. Until a compound is
classified—a process known as scheduling—no laws
apply to it.

The fentanyl analogs make up one of three classes
of drugs that generally have been lumped together asg
designer drugs. Analogs of another. chemically dis-
linct narcotic—meperidine-—make up a second class.
The third class contains a single member, 3,4-methy-
lenedioxymethamphetamine (MDMA), which, for a
number of reasons, probably should not be designat-
ed a designer drug,.

The underground chemises who make these drugs—
some of whom apparently are quite sophisticated,
many others pure hacks—have borrowed a technique
from medicinal chemistry. In the seatch for new phar-

'maceuticals, whether they be pain killers, antitumor
drugs, or antihypertensive agents, medicinal chemists
synthesize large numbers of analogs of known drugs
and determine their properties. Sometimes the goal is
greater potency, sometimes it is to find an antagonist,
sometimes it is to find a drug with fewer negative
side effects, and sometimes it is simply to beat a
competitor’'s patent,

The motives and methods of the designer drug
manufacturers, however, are different from those of
the medicinal chemist. With a few intriguing excep-
tions, the quality control exercised by the illicit drug
manufacturers is often lousy, Terms like “bucket chem-
is” and “biker labs” are used by drug enforcement
officials and scientists to describe the majortty of these
producers and their facilities.

Another crudal difference between the underground
entrepreneurs and their medicinal chemist counter-
parts is that the designer drug manufacturers are not
fastidigus about determining the pharmacology and

| toxicology af their products in test animals before

marketing them. Food & Drug Administration 2p-
proval is not a matter of eoncern to them. New com-
pounds and concoctions of drugs and reaclion con-
taminants are tested first in the humans they are sold
to, which will lead, inevitably, to a “designer drug
disaster,” according to Robert ]. Roberton, chief of the
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Division of Drug Programs of California’s Depart-
ment of Alcohol & Drug Programs. The first such
disaster has already occurred. Roberton predicts that
other such disasters will occur.

One motivation of underground analog chemists is
to circumvent the laws governing illegal drugs—or
controlled substances, as they are often called. Con-
viction for production or dustribution of a drug that
has been classified by the US. Drug Fnforcement
Administration as a Schedule I conerolled sybstance —
one with no medical uses and high abuse potential —
carries a stiff fine and prison sentence. [n a number of
cases, analog chemists arrested by DEA or local law
enforcement agents have simply been released be-
cause the compound being manufactured, although
clearly a drug intended for sale, had not specifically

“ been scheduled.

Although that factor has received much attention, it
lends to overfook the fact that many drugs, from
heroin to the notorious phencyclidine (PCP), have
been controlled for many years and continue to be
produced. And with legislation currently before Con-
gress to control production and distribution of drg
analogs in general and legisiation before the Califor-
nia legislature to control fentanyl analogs specifically,
the motivation of their technical legality may soon be
obviated. Yet no one expects the analogs to disappear,
because, like heroin and PCP, there 13 a market for
them whether they are legal or not.

The biggest motivation is pure profit. Actording to
Frank Sapienza, a chemist at DEA headquarters in
Washington, D.C., in rough numbers a $2000 invest-
ment will yield about a kilogram of heroin worth
about $1 million on the street. A similar $2000 invest-
ment in glassware and chemicals can be turned into a
kilogram of 3-methyl fentanyl, currently the most
common fentanyl analog being sold, worth about $1
billion (yes, billion!) on the street. Although produc-
ers of the fentanyl analog must worry about distribu-
tion, they do not have to contend with buying opium
in foreign countries or smuggling their products into
the U.S.

Analogs of controlled subskances are not new. As
Sapienza points out, “Analogs have been around at
least since the 1960s. When we controlled LSD, mes-
caline, and some of the substituted amphetamines,
underground chemists produced new analogs of them.
When we controlled PCP, new analogs were formu-
lated.”

Most of the concern sbouwt designer drugs centers
on the fentanyl and meperidine analogs. Even its
strong detractors admit that MDMA is a different sort
of drug altogether.

A number of features make the fentanyl and meper-
idine analogs different from previous analogs that
have appeared on the street. One is that “for the first
time, we are dealing with potent narcotic drugs that
can take the place of heroin.” Sapienza says. “The
manufacturers do not have 10 po across the border ta
obtain their opium or refined marphine or hervin.
They can make everything in a clandestine lab. To our
knowledge, that has never been done before. It makes

a—sa -



for a scaryl situation. The way things stand, we have
no indication that organized crime is involved. We
have no indication that it is a nationwide problem.
However, in terms of the potential threat, there are
haif a million heroin addicts across the country primed
to be supplied with these synthetic drugs.”

Another {eature is that, at least in the case of fentanyl
analogs, the level of sophistication required to make
even a sloppy batch and not kill oneself ia greater
than for past analogs. “Making these fentanyl com-
pounds is not the same as makihg PCP or metham-
pheramine,” Sapienza says. “1 don’t think that the

average bucket chemist would be able to follow a set

of instructions to make 3-methyl fentanjl.”

The fentanyl and meperidine analogs tend Lo be
linked together in discussions of designer drugs be-
cause both classes of compounds are narcotics and are
intended for sale to heroin addicis, but they are quite
distinct chemically. The evolution of the two as de-
signer drugs also is different, as are the implications
of their continued use on the street.

“Fentanyl has been in use medically in Europe since
the late 1960s and in the U.S. since the early 1970s,
and no one thought it had abuse potential because it
is so short-acting. Addicts wouldn’t use it if the high
lasted only 30 minutes,” says Gary L. Hendersan, a
pharmacologist and toxicologist at the University of
California, Davig, who has been studying fentanyl
and its analogs since 1972. However, Henderson points
out, the fentanyls are unique in that the entire class of
compounds is 20 potent, and analogs can be designed,
as they have been by researchers at Janssen, lo be
elther shorter acting or much longer acting than
fentany! ltz=lf. :

Henderson’s involvement with fentanyl began when
he was asked to develop an analytical assay for the
drug in body fluids for use in clinical monitoring.
Because the compound is such a potent narcolic, it is
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Henderson (1eft): single chemist is responsible, Langstan (center): synthetic
heroin was behind disaster. Roberton: stepped-up education, prevention elfforts

present in very low concentrations in blood and urine
of users, and development of such an assay is techni-
cally eomplex. The radioimmunoassay that Henderson
and his coworkers fashioned has been improved to
the point where it can now detect fentanyl or fentanyl
analogs at concentrations as low as 1 ng per mL.
Henderson’s laboratory is the only one in California,
and one of the few in the U.S., that can analyze for
fentanyl analogs in body fluids.

Although fentanyl abuse by medical personnel is
not uncommon, Henderson says, the [first illicit use of
the drug his laboratory was called on to investigate
was in doping racehorses. “Racehotse underground
chemists generally are years ahead of the chemists
producing for street abuse,” Henderson abserves. The
effects of narcotics are quite species spedfic, and in
several species, including horses, they act as stimu-
lants. “There is evidence that in ancient times opium
extracls were used to stimulate horses. People were
using methadone to dope racehorses before anyone in
this country knew what methadone was,” he says.

In 1981, Roberton contacted Henderson because
fentanyl analogs had begun showing up in what were
supposedty heroin samples seized by police. That con-
tact has led to an angoing conkract bebween Hender-
son’s lab and the Division of Drug Programs by which
drug and body fluid samples from unexplained pver-
dose deaths and from drug treatment centers can be
sent to Hendersan for analysis.

Over the past six years, several fentanyl analogs, as
well as fentanyl itself, have shown up on the street,
Henderson says. The analogs have appeared in a rough-
ly sequential order with some overlap from one to the
next. First came a-methyl fentanyl, then p-fluoro
fentanyl, a-methyl acetyl fentanyl, and. In early 1984,
3-methyl fentanyl. At least two cther snalogs were
found in samples but were probably synthetic by-
products, Henderson says. The a-methy), p-fluoro, and
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3-methyl analogs are now Schedule
I controlled substances. To date,
fentanyl analogs, primarily 3-methyl
fentanyl, have been responsible for
more than 100 overdose deaths in
California.

Henderson coined the term “de-
signer drugs” specifically in refer-
ence to the fentanyl analogs he was
analyzing. “I am probably going to
be haunted by that until the day I
die,” he says. “It sounds like [ am
trivializing it, but I am not. We were
getting stamples that ranged from a
pure white powder sold as China
White to an off-white powder ta a
dark brown materia] that looked like
Mexican Brown heroin. We got sam-
ples that were cut with heroin, and
I wondered why someone would
do that. it turns out that can help
an addict get on 2 methadone pro-
gram_The entire packaging and mar-
keting concept to me was a desjgn-
er phenomenon. Additionaily, you
could literaily design the potency
and duration of action into the
molecule.”

For a variety of reasons, Hender-
san believes that a single ~world-
class medicinal chemist” has been
responsible for the various fentanyl
analogs that have appeared. And
the efforts of that anonymous chem-
ist earily paralleled those of reputa-
ble medicinal chemists seeking the
ideal pharmaceutical. He or she
found what was needad in 3-methyl
fentanyl. It is extremely potent,
about 3000 times more potent than
morphing, and its duration of ac-
tion and the high assaciated with it
apparently are indistinguishable
from heroin. “This gets misinter-
preted, but 3-methyl fentanyl is ac-
tually a better drug than herpin.”
Henderson says. “It really (s a de-
signer drug. There is method to this
madness. If someone said, ‘Let’s re-
ptace heroin,’ this would be the way
to do it.”

Henderson bases his assessment
that a single, highly sophisticated
chemist has heen responsible far all
the fentanyl analogs that have ap-
peared on several factors. One iz
that, apparently, all of the synthe-
ses were carried out using starting
materials and a highly efficient re-
action scheme not In the published
literature.

Another factor was the appear-

1@ Seplamter §, 1985 CAEN

_ Morphine, fentanyl, and meperidine are useful narcotics . , .

CH,CH 2
C
NOGH,CH,

I
GH;

Marphina

Fentanyt Maperidina

... and fentanyl derivativas ara undergoing clinical trlals. ..

r

OOt
@

Sulentany)

, O
1l
@’\_" C\OCH,

N~C~—CH,CH,

Lofenlanyl
DCH,
N N
C f —CHLH,

" Alfentenyt
.. while narcotic analbga are baing aold on the strest

CH.cH, ,
GH,CH,
Un. Cr0f

o-Methyl {entanyl
CH,CH,

O

3-Mathy! lantany!

p-Fluoro lanlanyd

RO

a-Malhy! acalyl tenianyl




ance of p-fluoro fentanyl. “That had not been de-
scribed in the literature,” Henderson says. "It is a
straightforward thing to do. but unlike most under-
ground chemists, he or she went to something that
had nevet been published.” A third factor is that “the
quality control is really remarkable. These aren't gar-
bage drugs. They are well made, with very few impu-
rities, and the doses are uniform.”

Finally, “the real kicker to me was the appearance
of 3-methyl fentanyl,” Henderson says. “I¢ is hard to
synthesize. There is a lot of steric hindrance at the
3-pasition. Plus, to make this, you stand a good chance
of killing yourself. It is so potent in its pure form that
you just can’t work with it in a normal underground
laboratory.”

Overall, Henderson concludes, “the thinking be-
hind this is an order of magnitude over your classic
amphetamine or PCP chemist who works from a ¢ook-
book recipe.” However, if the thinking behind the
fentanyl analogs is world class, the facilities required
to make it are not. “The equipment required Is abaut
what you would find in an introductory organic chem-
istry labaratory,” Henderson says.

Henderson’s speculation that a single chemist has
been behind the fentanyl analogs that have appeared
thus far may well be correct. The identity of that
chemist likely will never be determined, because,
Henderson believes, he or she no longer needs to
synthesize product.

“That is one problem with the law enforcement end
of this,” Henderson says. "The police are oriented
towsrd biker labs. They think they are golng to be
riding around and see a 50-gal drum of acetone sitting
next to a garage. They go inside, and sure enough,
some guy has boxes of 3-methyl fentanyl sitting around.
That is not going to happen. You make 3-methyl
fentanyl once and you have a lifetame supply; 200 g is
200 million doses.”

Even if the scenario of a single chemist culprit is
correct, it seems likely that other, less sophisticated
chemists are being drawn to the synthesis of fentanyl
anatogs by the potential profits involved. Sapienza
says that in June, DEA agents raided two independent
clandestine laboratories in the Los Angeles area that
were attempting to make some sort of fentanyl ana-
log. Which analog, Sapienza says, Is not yet clear,
What is clear from the material that was seized is that
the chemiats involved were not of the caliber of the
one who made the material Henderson has analyzed.
“What we are seeing from both laboratories are com-
Plex mixtures of a number of active ingredients along
With many by-product intermediates and (mpurities,”
Sapienza says.

The technical sophistication Involved in analyzing
for fentanyl analogs in blood and urine is causing
headaches for drug treatment centers and parole and
Probation departments. Henderson is wotking to de-
Velop an assay for other laboratories, but he says, “I
think fu is o quantum jump {n technolagy to make it
Toutine.” In addition to the low concentrations in-
Volved, ditferent fentanyl snalogs may require differ-
€nt immunoreagents.

Roberton outlines the kinds of problems the fl!l'llil.l'lyl
analogs pose. “Say [ am a parole oificer. 1 have a man
on parole who is required to give a urine sample on
demand. He walks into my office one day and [ can
see that he is high as a kite. I say to him, ‘You've been
using,’ and he responds, ‘T haven’t used in months.’
So we get a urine sample, it goea intp the lab, and it
tests negative because he has not been using heroin,
he has been using 3-methyl fentanyl. There is noth-
ing I can do. It is a perfect drug for people on parole
or on probation. People in drug treatment programs
can use {t, and it will not show up in the routine
tests.”

One company that does such routine testing is
PharmChem Laboratoties Inc., Menle Park, Cafif.,
which specializes in screening for illicit drugs, pri-
marily in urine samples. The company analyzes about
50.000 samples per month from a variety of clients.
Among PharmChem’s largest clients, in terms of num-
ber of samples, are methadone treatment centers and
parole and probation departments.

The type of analysiz done depernda on the client,
says Brian Sedgwick, director of research and devel-
opment of the company. For a typical sample from a
drug treatment center, PharmChem carries out a rela-
tively simple, two-plate, thin-layer-chromatography
analysis, which can detect seven classes of drugs, in-
cluding opiates, methadone, amphetamines, barbitu-
rates, and cocaine. The costof such an analysis is $3.00
to $4.00 per sample.

Samples from another client, the Los Angeles Coun-
ty probation department, undergo a three-test system.
The sample is first screened by a two-plate TLC analy-
sis. Samples testing positive are confirmed by an
enzyme-linked immunoassay and then by gas chro-
matography. Only samples testing positive in all three
procedures are reported as positive. Some industrial
clients require gas chromatography/mass spectrosco-
py confirmation of positive samples, which adds about
$45 to the cost of analysis, Sedgwick points out.

“The fentany\ series of compounds pose major ana-
lytical problems,” Sedgwick says. For routine screen-
ing, the concentrations involved “are well below the
range of TLC.” That automatically means that
immunocassay screening, which can be more expen-
sive, will be required. Currently, an immunoreagent
for fentanyl is not yet commercially available, Sedgwick
says. And since GC/MS coniirmation likely would be
required for fentanyl analogs, the cost of analysis
probably would be well beyond the budgets of most
drug treatment centers and many parvle and proba-
tion departments.

“1f designer drugs do become a major part of the
drug abuse scene, and if the trend is toward com-
pounds with Increasing potency, the implication for
analytical laboratories such as PharmChem is that de-
tection sensitivity will have to increase, and therefore
our methodology will have to become more sophisti-
cated, more precise, and possibly more expensive,”
Sedgwick says. Such trends would require s signifi-
cant research and development effort.

The designer drugs that sre analogs of meperidine
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MDMA: A psychoactive drug with a schizophrenie reputation

Untiks the analogs ol fertanyl and me-
peridine, ths drug most commonty called
MDMA has both s supporters and
dewraciors

To a number of psychlatrisis scat-

'fered across the country, MDMA i3 a
wseful therapeutlc 1ool. Thase psychla-
trists have baen using MOMA quistly
since tha mid-1970s In counseling ses-
alons a3 an adjunct 1o psychotherapy,
They report that, when used under con-
frolied conditions, MDMA has {ew nega-
tive side efacts and can act (o sase
psychic trauma and break down barrl-
ers to communication.

To recrestional usars, whosa mam-
bers vary widely depending on the source
ol the estimate, MDMA is a pjeasart
way of getting In touch with onesalt, ol
raising ona’s consclousnesa. To many
such usars, MOMA possesses the posl-
tive leaturos of LSD without LSD'S hal-
lucinatory properiies.

Tha National institute on Drug Abuse
(NIDA} maintains that MDMA i3 & “na-
Uenwide problem as well 85 a sarlous
health twealL” According 10 a NIDA
gublication, MDMA usars expecience
problams simllar to those associated
with uss of smphetamines and cocaina.
The publication ciles spacliically “psy-
chologieal difficultles, inctuding confu-
slon, depression, sleep problems, drug
craving, severa anxiety, and parancia—
during and somatimas weeks after Lak-

The Drug Enlarcament Administration
bollevas that MOMA s a drug with high

Bbuse polenitlal and no medicat uses.
As such, DEA recently lnvoked fts emer.
gency scheddling procedures to classi-
fy MDMA as a Scheduls | contrallad
subsiance.

MOMA (s an abbreviaiign derlved
from 3.4-methylenadioxymathamphst-
amina. Popular accounts of the dasfgn-
ar drug phenomenan oftan ¢cHs the com-
pound &2 an axAMpis of a designer drug.
That classification has resultad largely
bacause MDMA and designer drugs
achleved naotoriaty simulianecusly.
MDMA's history and pharmacalogy, how-
aver, bsar almost NO resamblancs to
the analogs of fentanyl and meperidine.

MDMA was firsl gynchaslized and pat-
ented by E. Merck & Co., Germany, In
1914 as an nppetite supprassant. The
compound was nevar markated, how-
aver, and the patent on it has jong since
sxpired. Untll the DEA emergancy sched-
uling, MDMA was not g controfled sub-
stance nor had R bean approved by the
Food & Drug Adminlsiration for medical
use,
The compound goas by as many
namas as thare pré opinions regarding
i1, it has been relerrad {o by at knst half
a dozen nameas In the sclantiflc iltera-
(ure. ltis cuwrently accepled Chemical
Abstracts designatlon is N,a-gimathyl-
1,3-benzodioxole-5-othanaming. On tho
sireat, Il i3 soid as MDMA, MDM, Adam,
Ecstasy, or XTC.

Chemically, MDMA (s relaied both ta
mathamphelaming and 3,4-methylenedi-
oxyamphetamine (MDA). Accordiog 10 a

MDMA
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sumber of research workers, howay
It bears lintle pharmacoioglcal relati.
ship 10 those drugs. “it sianda oul
unique (n fta consteligtion af prop
tigs,” says one.

As I8 usunlly the casa with psycl
aclive drugs, dascriblng those peop
tias In procise sclantlfic language
ditficult iniika MDA, MDMA appaars
have almost no haflucinegenic prop
tles. Nor {a Its effect primarily that o
stimulant such ss methamphatamins.
gtead, MDMA seems to break down b.
rlars to communication between pe
pla, ease psychic trauma, and allr
Individuals accass to raprassad psych
lagical infarmation. 7

Becausa pf those propertigs, 50f
psychiatrists baliave 1 I3 & usehd dr
in psychatharapy. Georga Greer, a ps
chlatrist In privale practice in Samia f

have followed a strikingly different path from that of
the fentanyl analogs. Meperidine is a narcotic that
was synthesized and patented in 1939 by Winthrop
Laboratories and sold under the tradename Demerol.
The principal meperidine analog that has appeared
on the street is 1-methyl-4-phenyl-4-propionoxy-piper-
idine {MPPP). It often is referred to as the “reverse
ester” of meperidine. A synthesis and pharmacologi-
cal evaluation of MPPP was first reported in 1947 by
Albert Zijering and coworkers at Hoffmann-La Roche.
The compound is about three times as potent as mor.
phine and abaut 25 times as potent as meperidine. It
was taken to clinical trials but never commercialized
and never scheduled as a controlled substance.
Superficially, at least, MPPP is a gimple molecule to
synthesize. That, and its lack of a legal status, led to Ita
discovery by one or more designer drug chemists. The
" reaction sequence, though simple, must be carried out
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under the proper conditions. If the reaction is carrit
out at too high a temperature or too low a pH, mu«
of the preduct will be another compound altogeths
{-methyl-4-phenyl-1,2.5,6-tetrahydropyridine (MPTF

Apparently working from a set of instructions d
rived from Ziering’'s journal article, an undergrou
chemist managed to preduce a drug batch that co
tained primarily MPTP. Sold on the street (n 1982
areas near San Jose, Calif,, as “synthetic heroin,” t
MPPP/MPTP mixture caused the first designer dn
disaster.

The key figure in unraveling that disaster was
William Langston, chairman of the department of ne
rology at Santa Clara Valley Medical Center in 5
Jose. Langston was called in to examine a 42-year-c
male heroin addict who was “literally frozen.” “1
couldn’t move at all. He couldn’t talk,” Langston sa
*There were some {indings that suggested that he h
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N, haa pubilished ons of the lew stud-
las of such MOMA therapy. Greer ad-
ministared MDMA 1o 29 subjscls, 14 of
whom wate exparlencing relatively mi-
nor psychologlcal probloms, such as
dissatlstaction with themsaives and mi-
nor daprassion. Although admiting that
tha study lackad rigorous scleatlfic con-
rols, Greer found that all 29 subjpcts
raparted soms henefit trom MOMA dur-
ing the sesslon. '

Gresr concluded that “the aingle basi
usa of MDMA is 10 facilitate mors direct
communication between paopls lvolved
in & signlficant amotional relatonship.
Not only {5 communication enhanced
dwring the soession, but afterwsrd as
well. Once a tharapeuticaily motlvated
person has sxperlanced the lack of true
risk involved In direct and open cammu-
nication, i{ can be practiced withcut the
assistance of MDMA." Greer also oh-
sarved that "MDMAs uss as an adrunct
to Insight-oriented psychotherapy was
apeclfically recommandad by Rlx sub-
Jocts. Many feit thal MDMA achanced
sall-understanding and was usaful in their
personal and spirltual growth.”

Ths psychistrista who have used
MDMA in theragy also beileva that it
has relatlvely low abusa puotential ba-
causea iis beneficlal or pleasant eilects
diminish raghdly with regular use,

By contrast, DEA's Frank Saplenza
says that MDMA's abuse pofential has
teen demonsirated by the simple lact
that a lot of the drug is baing synthe-
sized, sold by dealers on the strest, and

wasd by rocreationsl drug users. Basad
on that svidence and the fact that MDMA
s chemically similar 10 other drugs of
abuse, DEA proposed in July 1964 that
MDMA bhe classifled a3 8 Schedulo |
controllad subsisncs. The Scheduls |
clasgification was proposad becauss the
Food & Orug Admindstration had naver
approved MDMA for medical usg, “That
is tho delinitlon we use,” BSaplenza
says..

' DEA was surprised when several pgy-
chiatrists and psychologists objoctsd lo
tha proposed schadullng. *Wa didn’t
know that it was being used in therapy
sasslons,'’ Saplenia says,

in hearings on tha acheduling, psy-
chiatrists wha have used MDMA n ther-
apy arguad that the drug should cerntain-
ly be contrulled. il that It should be
claseifled aa g Schedule lif controllsd
substancs, which Is deflnad ex ona with
moderata abuse patentlal and accepted
madical uses, DEA's amergercy tched-
uling actlon, coming Ja tha mkist of the
permanaet scheduling procedure, calight
lhoga physiciang off guard.

Saplanza delands DEA's actlon on
tha grounds that research conducted at
tha University of Chicago demonstrated
that MDA s gelectively newmtoxic o
seratonargic naurons In the braln. At
though MDMA's mechanism of action
remalns unknown, regearch has shown
that Its acton Involves serctonergic neu-
rons. By extrapolation, MOMA also might
be nawctoxic t0 such neurons. DEA’s
emergency schedullng was basad on

that passible newrotoxicily and tha In-
craasing avallabifity of tha drug an the
streot.

] think the different viawa of MOMA
ara compalible,” Saplenza says. In terms
ol MDMA's abusa polential, he pointy
oul that the law does nat aquate abuse
with hamiul side affects. R equatas
abuse with how many peopls want 1a
uss B drug. And there appear 1o be a
significart number of pscpls who want
ta use MDMA_ “They might nol cail that
sbuse,”' he says. "Thay might call it
socreatonal usg," However, the law does
not ditigrentiats baiween the two.

The sama sort of dichotomy appiles
to whai Is meant by medically acceptad
uses. The law clearly states that a drug
"'must go through accapted procedures
to prove that & Iz sale, that it can be
produced in pure form, and that i teats
some oondition,” Saplenim says. “MOMA
may be able o fit Into that category. but
the stukas have not baen dona to show
that. Theralore, we have to say that It
has m accepled medical use, and It
has to go into Scheduls L.

Such & classification, howeaver, cra-
ates a catch-22 situatlon lor the propo-
nents of MOMA as a useful therapeutic
drug. The laws 3pplying to Schaduls |
eonlrolled substances make | quite dil-
ficult to obtain mpproval to conduct clin-
ical trials of a drug. Bacause it Is Im-
possibéa to obtain patent pralaction on
MDMA, 1t s unlikely that a pharmacsuti-
cal firm will undariake the costly effart
{ia oblain FDA approval for its use.

R o TS,

suffered neurological damage, but I had never seen
anything like it before.”

Langston and his colleagues found out that the
patient’s girlfriend, also a heroin addict, was in the
same condition. She was admitked to the medical cen-
ter. Although Langston was convinced that their con-
ditlon was caused by some environmental source, he
was not sure enough that it was the heroin to issue a
public alarm. Then through what Langston calls a
“remarkable series of coincidences,” he learnad of
two similar cases in Santa Cruz, a town about 30 miles
from San Jose on the California coast. Two brothers
had used a synthetic heroin and both began to freeze
up. They continued to use the drug until both were
unable to move. Both probably would have starved
had their mother not stopped by thelr apartment to
check on them.

The link ta the synthetic heroin had been estab-

lished in Langston’s mind, and he put out a public
warning. The publicity surrounding the announce-
ment brought to light three more cases and samples of
the synthetic heroin. fan Irwin, a chemist working
with Langston, analyzed the samples by GC/MS, but
found no matches against a library of 40,000 mass
spectra. '

The publicity resulted in yet another clue. Halle
“Weingarten, a toxicologist with the Santa Clara Coun-
tly Crime Laboratory, called Langston to tetl him that
she recalled reading about a student who had synthe-
sized his own narcotics and been stricken with symp-
toms resembling Parkinson’s disease. The case had
been described by Glenn C. Davis, then an associate
professor of psychiatry at the University of Tennes-
see’s Center for the Health 5ciences, and severat co-
workers in a 1979 issue of Psychiatry Research. After
reading the articlé, Langston and Irwin concluded
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that MPTP had been responsible for the student’s

condition. They then verified that the major canstitu- '

ent of the synthetic heroin samples sold in the San
Jose area was, in fact, MPTP.

“That set off a real explosion of activity,” Langston
says, Once convinced that the condition of his pa-
tients was jrreversible and strikingly similar to ctassic
Parkinson’s disease, Langston put them on L-dopa
therapy. Parkinson’s disease is caused by the death of
dopaminergic neurons in an area of the brain called
the substantia nigra. Dopamine is a neurotransmitter
produced by the neurons of the substantia nigra, as
well as by neurons in many other areas of the brain,
and supplied to neurons of the stratum. It is neces-
sary for normal muscle control, Dopamine cannot be
administered orally, however, whereas L-dopa can. In
patients with Parkinson’s disease, t-dopa iz converted
by the temaining cells of the substantia nigra to dopa-
mine. The response of his patients to L-dopa, Langston
says, was dramalic.

However, although t-dopa therapy is a baon to
Parkinson’s disease patients, snd probably proved life-
saving for three of Langston’s patients. disabling side
effects, including hallucinations and exaggerated move-
ments known as dyskinesias, are associated with il
These side effects appeared rapidly in Langston’s pa-
Hents, and in three of them maintaining an effactive
dosage has now become very difficult,

From a scientific point of view, the discovery that
MPTP selectively destroyed neurons in the substantia
nigra set off a major burst of activity in the study of
Parkingon’s disease, a field that had been relatively
quiescent since the advent of t-dopa therapy almost
two decades ago. Through the efforts of Langston and
his coworkers and a numbeft of independent research-
ers, many pieces of data fell into place over the fol-
lowing three years.

The authors of the 1579 Psychiatry Reszarch paper
had never identified the compound responsible for
their patient’s condition because they had focused on
MPPP, not MPTP, Langston says. Those researchers
studied the compounds in rats and, in doing so0, made
a double mistake. Rats respond to narcotics in a way
that no other species does: They become catatonic.
Rats also appear to be very resistant to MPTP-induced
neuronal damage.

*"What is interesting about that,” Langston says, “is
that a huge amount of experimental data in medicine
is generatad in rats. This is a stunning example in
which rats do not predict the primate at all. If you did
MPTP toxicity screening in rats, you would miss this
completely,”

Researchers then demonstrated that MPTP was se-
lectively toxic to substantia nigra neurons in rhesus
monkeys, and Langston and coworkers found that it
had the same effect in squirrel monkeys. When the
animals that had been treated with MPTP were sacri-
ficed, the damage to substantia nigra neurons ap-
peared identical to that observed in the brains of
deceased Parkinson's disease patients. MPTP had pro-
vided an animal mode] of Parkinson’s disease, some-
thing that researchers had never befare possessed.
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“To the best of my knowledge, MPTP is the mos!
selective neurotoxin ever discovered,” Langston says
“These discoveries have set off a real scientific race te
find out how it acts, There are really three majo
questons. One is: Why is MPTP so incradibly selec-
tive and how does it destroy just one type ol
dopaminergic cell in the brain? The second is: What js
the cause of the species selectivity? Primates are much
more sensitive than radents. The third question is
Will understanding the mechanism of action by whict
MPTP causes ceil death help us to understand why
thase same cells die in Parkinson’s disease? There is 2
great deal of hope that that will be the case. It could
actually unravel Parkinson’s disease. That is a big one
in medicine.”

What has been discovered is that MPTP is rapidly
converted somewhere in the brain to the 1-methyl-4-
phenylpyridinium ion (MPP*). This conversion ia cat-
alyzed by the enxyme monoamine oxidase. Langston,
Irwin, and coworkers have accumulated evidence that
this conversion is necessary for MPTP fo exert its toxic
effects. They have shown that 1.methyl-4-phenyl-
piperidine, a compound lacking the double bond in
the dehydropyridine ring of MPTP, cannot be con-
verted to MPP* by monoamine oxidase and does not
exhibit the neurotoxicity of MPTP. Another finding
dovetailing with this is that monoamine oxidase in-
hibitors block the neurotoxic effect of MPTP.

Anather important piece of evidence is that MPP*,
but not MPTP, is actively taken up by the dopamine
uptake system at a rate similar to dopamine itself.
"What probably happens is that some extraneuronal
component, elither neuronal support cells or cells some-
where else in the brain, converts MPTP to MPP+, and
then the nigrai neurons take up the MPP*,” Langston
says. Why the dopaminergic neurons of the substantia
nigra are destroyed by the MPPt whereas other
dopaminergic neurons seemn not to be affected by it
remains a mystery.

Is MPTP the cause of classical Parkinson’s disease?
That, too, remains an open question, Langston, how-
ever, has become convinced that, if not MPTP, then
same other environmantal factor {s responsible for a
large percentage of the cases of the disease. He and
Donald B. Calne, a neurologist at the University of
British Columbia, Vancouver, have published a hy-
pothesis to that effect.

Langston explaing that studies of twins have pretty
much ruled out a hereditary explanation for the dis-
ease. It has been known that 5 to 8% of nigral nearons
die naturally with each decade of life. However, 80%
of such neurons must die hefore the first symptoms of
Parkinson’s dicease appear. That means that mast peo-
ple never exhaust their reserve of such neurons dur-
ing their lifetimes.

Langston and Calne suggest that most cases of
Parkinson's discase result from an environmental in-
sult such as exposure to MPTP that causes the death af
some fraction of the nigral neurons during midljte. If
that insuit destroyed, say, 50% of the nigral neurons,
there would be no symptoms. However, the naturat
process of nigral cell death would move that person



below the 20% threshold for such symploms much
earlier in life than would normally cccur.

The MPTP-contaminated synthetic hercin is going
to provide a crucial test for that hypothesis over the
next decade, Langston points out. In cooperation with
the Centers for Disease Controf, Langston has idenhi-
fied more than 400 other people who probably used
the tainted synthetic heroin. In a sense, they have
volunteered for a grim epidemioclogical study. If the
hypothesis is correct, many of those people will de-
velop symptoms of Parkinsonism in the coming years.

Anather patient of Langston’s developed symptoms
that strongly resemble Huntington's chorea within an
hour of using a aynthetic heroin. Huntlngton’s chorea
is an inheritable disease involving the death of neu-
rons in the basal ganglia, 8 region of the brain that
connects with the substantia nigra. The patient was
referred to Langston as a possible MPTP victim, but
Huntmglons chorea, Langston says, invelves exces-
sive uncontrollable movement, almost the opposite of
Parkinson’s disease. Langston was ready to dismiss
the patient when he learned that the patient apparently

had purchased his synthetic heroin from the same:

drug dealer that had sold the MPPP/MPTP concoc-
tior to the patients who developed Parkinson’s dis-

ease.
Another meperidine analog, 1-(2-phenylethyl)-4-

phenylacetoxypiperidine (PEPAQOP), was identified in

a sample of synthetic heroin in 1984, Langston says.
Improper synthesis of PEPAOP can result in produc-
tion of an MPTP analog, 1-(2-phenyiethyl)-4-phenyl.
1,2,3,6-tetrahydropyridine (PEPTP).

“We have been predicting a "drug x” for about six
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manths,” Langston says, based on the patient with
symptoms resembling Huntington’s ¢horea and cer-
tain other symptoms that have been showing up in
patients who use narcotics. “The question is: Could
PEPAOP or PEPTP be drug x?” Langston asks. He has
initiated studies of the neurotoxicity of the compounds
in an attempt to answar that question.

Designer drugs have proven to be a source of enor-
mous frustration for drug enforcement authorities.
Until 1984, scheduling a compound was a procedure
that could take up to several years. The Comprehen-
sive Crime Control Act of 19B4 gave the Attarney
General emergency scheduling authority, which
bypasses hearings involved in permanent scheduling.
Under the law, a drug can be designated as a con-
trolled substance within 30 days of a determination
that it represents a hazard to public safety. The emer-
gency scheduling remains in elfect for one year. Emer-
gency scheduling provisions have been used to classi-
fy MPPP, PEPAOP, and 3-methyl fentanyi as Sched-
ule I drugs.

The Justice Department and many others, however,
believe that emergency scheduling is inadequate to
deal with the designer drug phenomenon. Legislation
supported by the Justice Department and DEA was
introduced in the Senate in July to contro) the ana-
logs, even if they do not yet exist, of controlled sub-
stances. Titted the “Designer Drug” Enforcement Act,
the legislation imposes penalties for manufacturing,
possessing, or distributing a designer drug for human
consumption. The act exempls substances manufac-
tured or distributed in conformance with an approved
new drug application or an exemplion for investiga-
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tional use so as not to interfere with legitimate re-
search and develepment of new pharmaceuticals.

The act defines a designer drug as “a substance
other than a controlled substance that has a chemical
structure substantially similar to that of a controlled
substance in Schedules | or II or that was specifically
designed to produce an effect substantially similar to
that of a controlled substance in Scheduales I or I[.*

The bill is now before the Judiciary Committee. No
hearings on it have yet been scheduled.

Response to the bill has been cautious, and many
involved in che effort to control designer drugs refuse
to comment on it beyond saying that it prebably will
emerge from hearings in somewhat different form.
Many pharmaceutical manufacturers have not yet tak-
en a position on it, although there appears to be some
consensus that because the intent of the legislation is
not to interfere with legitimate research, it will not
pose a problem for drug companies. A spokesman for
the Pharmaceutical Manufacturers Association says that
that organization Is studying the bill but has not yet
taken a position on it. A spokesman for Merck says
that the company “welcomes the legislation to control
this aspect of drug abuse™ and that the company be-
lieves that the wording adequately protects the inter-
ests of pharmaceutical companies. A spokesman for
5quibb says that closing the designer drug loophole is
necessary but that the company hopes the language of
the legislation 18 made more precise so as not to
interfere with legitimate regearch,

The Justice Departmeant obviously balieves that the
Proposed law €an withstand challenges. Some lawyers
are not so sure. A" San Francisco lawyer who has
defended a number of clients on drug distribution
charges says that the law may well be “unconstitu-
tionally vague because it defines a designer drug a5 a
substance substanhally similar to another substance.
It is not clear what substantially similar in structure or
effect means,” he says.

That definition bothers a number of scientists. Says
one: “What does ‘substantialty similar’ mean? To me,
that is almost a meaningless phrase.” Anather scien-
tist points to MDMA as an example of the difficulty,
MDMA is the N-methyl analog of 3,4-methytenedi-
oxyphenylisopropylamine (MDA), a hallucinogen: the
3.4-methytenedioxy analog of amphetamine, a shmu-
lant; and the a-methyl analog of 3,4-methylenedioxy-
phenethylamine, an antitussive. Pharmacologically,
however, it resembles none of those drugs.

Henderson points out that two chemical structures
that appear similar to one person, particularly a
nonscientist on a jury, may well appear dissimilar to
another person. "I think it will produce a field day for
the lawyers,” he says.

Thea scope of the designer drug problem is a matter
of some debate. The problem so far has remained
confined to California, DEA’s Sapienza points out. “I
personally don’t think that many people are involved
right now,” he says. “I think that if we use our en-
forcement arm to prosecute those individuals, we will
do a ot to wipe it out. I do not see it as a nationwide
problem.” Although there have been claims of over-
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dose deaths due to fentanyl analogs in Florida and
Baltimore, hea says that those remain unsubstantiated.

Although agreeing that designer drugs are primari-
ly a California problem, other observers believe that
the fentanyl and meperidine analogs wiil stare
appearing elsewhere and that the nnderground chem-
ists will discover other parent compounds to work
their tricks on. Roberton points to PCP to make his
paint. When PCP, which can cause hallucinations and
extremely vialent behavior, first started being used in
areas of Los Angeles in the mid-1960s, it was consid-
ered a bizarre California phenomenon. Its use has
now spread across the country and is epidemic in
some Cities, Roberton says.

Based on his analysis of specimens from drug treat-
ment centers, Henderson believes that the problem of
fentany! analogs already iz widespread in California.
He speculates that up to 20% of the heroin being sold
in the state is, in fact, 3-methyl fentanyl, and that in
sume counties the figure could reach 90%. The lure of
the potential profits that can be made will prove
irresistible to other underground chemists, Henderson
believes.

“It is hard to beljeve that this is not going to catch
on,” Langston says. “Obviously, it already has in Cali-
fornia. These illicit chemigts can make huge amounts
of money, they have no problems with importation,
and they cannot be prosecuted

Langston says that a raid on a clandestine laborato-
1y in southern California turned up a photocopied set

- of very simple instructions for making MPPP. "The

story we got was that it had been purchased,” Langston
says. I think some peaple have turned to selling the
formulas rather than trying to make the drug them-
selves. That’s scary because it is so easy to produce the
toxin, Even a good chemist might produce some
MPTP.”

One aspect of those instructions provides a clue to
the brutal callousness of the manufacturers of design-
er drugs. At the bottom of the page, Langston says,
was a warning that read: “Caution. If made improper-
ly, this may damage your clients. See attached re-
print.” Attached was a copy of an article on MPTP
and Parkinson’s disease.’

Beyond new legislation, controlling designer drugs
presents the same dilemmas that have confronted ef-
forts to control other types of drugs. Roberton has
been involved in prevention and drug treatment for
more than 30 yeary, and he remains an optumist. His
department, he says, has stepped wp its education and
prevention efforts. “If we can get to the moms and
dads of this world, and the kids at an early age, then
we stand a better chance.”

Henderson ia not so aptimistic. “This is part of the
evalution of drugs of abuse.” he says. “It has gone
from natural products to semisynthetic derivatives of
natural products to stolen pharmaceuticals. Now phar-
maceuticals are 5o tightly restricted, people are simply
making their own. In 10 or 20 years, people will
be using drugs that are far different from the ones
available today. However, they will still be abusing
drugs.” a



