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ABSTRACT

Introduction: Many countries have specific legislation, such as the Controlled Substances Act (1970) in the United States and
the Misuse of Drugs Act (1971) in the United Kingdom to control recreational drugs. There is a growing market and supply of “novel”
recreational drugs that are not covered under appropriate legislation, despite having similar chemical structures and/or clinical effects.
In addition, these novel drugs are often sold legally on the street or through the Internet, with limited details of the exact contents,
making application of the appropriate legislation difficult.

Case Report: A male patient with no risk factors for ischemic heart disease, presented to our emergency department with agita-
tion and chest pain characteristic of ischemia following the ingestion of two units of “Head Candy.” He improved with oral diazepam
over a period of 12 hours and there was no biochemical evidence of myocardial damage. Serum analysis demonstrated the presence
of diphenylprolinol (diphenyl-2-pyrrolidinemethanol [D2PM]) and glaucine at concentrations of 0.17 mg/L and 0.10 mg/L, respec-
tively. No other recreational drugs were detected in an extensive toxicological screen of blood and urine samples.

Discussion: This is the first reported case of confirmed toxicity associated with recreational use of diphenylprolinol in combi-
nation with glaucine. In our view, this case provides further support for the need for a systematic approach to toxicological screening
of patients with recreational drug toxicity to identify emerging drugs and provide evidence for legislative authorities to assist in revis-
ing the legal status of recreational drugs.
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INTRODUCTION

Recreational use of drugs is widespread, with established recre-
ational drugs such as MDMA (3,4 methylenedioxymethamphet-
amine, known on the street as “Ecstasy”) and amphetamines
being controlled under relevant drug legislation such as the
Controlled Substances Act (1970) in the United States and the
Misuse of Drugs Act (1971) in the United Kingdom. Despite this
legislation, there have been reports of toxicity associated with
emerging novel recreational drugs or pharmaceutical agents mis-
used as recreational drugs [1–3]. These drugs often are structurally
very similar to controlled substances, thus result in similar clini-
cal features. Although these legal recreational drugs are sold legit-
imately in street head shops, the product packing may not
contain details of the exact compounds contained within the
products [2]. This makes changes to legislation concerning legal
highs more difficult, since legislative authorities are not only
unaware of what products are being marketed, but also have lim-
ited or no clinical information on the toxicity of the compounds
contained within many of them. We report here the first con-
firmed case of recreational use of diphenylprolinol (diphenyl-2-
pyrrolidinemethanol [D2PM]).

CASE REPORT

A 21-year-old male nonsmoker with no significant past medical
history arrived following ingestion of 3 tablets of “Head Candy”
purchased in a local street shop. After ingestion, he felt mildly
euphoric for several hours, but as the effects were wearing off he
had two “sniffs” of “poppers” (usually n-butyl nitrite, isobutyl
nitrite or a mixture of the two). Approximately 1 hour later he
became dizzy and developed right-sided chest pain and associated
right-arm heaviness, consistent with ischemic chest pain, which
lasted for 1 hour. He went to the emergency department (ED)
approximately 2 hours after the chest discomfort resolved. He
was not on any regular medications, there was no family history
of note, and although he was a regular user of “herbal highs”,
there was no previous use of cocaine.

On arrival in the ED, he was agitated with a heart rate of 126
bpm and blood pressure of 213/109 mmHg. He was afebrile and
had oxygen saturations of 100% on room air, and no docu-
mented evidence of diaphoresis present on admission. Both of his
pupils were equally dilated, but reactive to light; the remainder of
his neurological examination, including tone, was entirely nor-
mal. His admission electrocardiogram (ECG) showed a sinus
tachycardia of 112 beats per minute, with normal QRS (90 msec),
QT (304 msec) and QTc (415 msec) durations. Initial laboratory
biochemicals were normal (potassium 3.8 mmol/L, creatinine 81
μmol/L, magnesium 0.83 mmol/L, glucose 6.6 mmol/L) and an
arterial blood gas showed no evidence of significant metabolic
derangement (pH 7.47, PaCO2 4.46 kPa, PaO2 11.83 kPa, bicar-
bonate 23.9 mmol/L, lactate 2.0 mmol/L).

Further advice on his management was sought from clini-
cians at Guy’s and St Thomas’ Poisons Unit, who suggested initial

treatment with benzodiazepines for both his agitation and hyper-
tension. Additionally, in view of his symptoms and recent use of
volatile nitrites, they recommended that his methemoglobin con-
centration be measured; this was normal (0.5%). He was admit-
ted for overnight observation and treated with 20 mg of oral
diazepam, given in divided doses of 2–4 mg over the first 12
hours. His symptoms, agitation, and hypertension resolved with
this management. On review by the Clinical Toxicology team the
following morning, he was asymptomatic. In view of his chest
discomfort he had a repeat 12-lead ECG and a 12-hour Troponin
T concentration, both of which were normal. He was discharged
home with advice on recreational drugs and their use.

Toxicological screening

Informed consent was obtained from the patient for toxicologi-
cal analysis of blood and urine samples collected on admission;
these were sent to the Analytical Unit at St George’s, University
of London, UK. Routine toxicological analysis of the blood 
and urine specimens, using full-scan electron ionization gas 
chromatography–mass spectrometry (GC/MS) after liquid/liquid
extraction, identified the presence of D2PM and glaucine, with
blood concentrations estimated at 0.17 mg/L and 0.10 mg/L,
respectively. No other drugs or alcohol were detected using a
broad toxicology screen of both the blood and urine samples.

DISCUSSION

We have described the case of an individual who developed
ischemic-sounding chest pain and sympathomimetic toxicity fol-
lowing ingestion of legally purchased Head Candy. Subsequent
toxicological analysis demonstrated that he had, in fact, ingested
both D2PM and glaucine. Glaucine has been reported to cause
dissociative-type symptoms both with therapeutic and recre-
ational use [2,4,5]. Previous reports of glaucine toxicity do not
describe sympathomimetic features, and from its chemical struc-
ture and mechanisms of action one would not expect sympath-
omimetic features with glaucine use [2,4–6]. We are not able to
interpret the concentrations of D2PM and glaucine detected in
this patient, since there is little or no published data with which
to compare them.

Methods for the syntheses of D2PM are freely available on the
Internet [7]. D2PM is structurally similar to pipradrol, a drug ini-
tially developed to treat obesity, but due to its CNS stimulant
properties and abuse potential it has largely been removed from
the market and controlled under drug legislation since the 1970s
[8,9]. A patent application for D2PM reported that both the R(�)
and S(�) isomers of D2PM have been shown to have activity at
the cocaine binding site on the dopamine transporter protein
[10]. This patent application suggests that these molecules may
be useful in treating cocaine addiction, since although they bind
to this cocaine binding site with comparable Kibinding to cocaine,
the Kiuptake is significantly higher, suggesting that they have little
biological activity. There is no published literature on animal or
human studies looking at this potential role of these molecules.



There is a single-user “trial” of D2PM published on a recre-
ational drug website [11]. In this report the individual ingested
25 mg of what was believed to be (R)(+)-diphenyl-2-pyrrolidinyl-
methanol, followed by 20 mg 6 hours later. Within 2 hours 
of ingestion the user describes euphoria similar to that seen 
with amphetamines, with associated jaw clenching, babbling
speech and dilated pupils; this individual denied the presence of
any heart “rushes” during D2PM use. There has been a recent
media report in the nonmedical press of an individual who, 
following ingestion of “Neuroblast” purchased from “London
Underground” (an Internet-based website selling legally available
recreational drugs), developed “a surge of adrenalin into my
heart,” hypertension, and difficulty breathing [12]. The newspa-
per article noted that subsequent toxicological analysis of the
pills showed that they contained D2PM (referred to as diphenyl
prolinol) [12].

Extensive toxicological screening did not demonstrate the pres-
ence of any other drugs (recreational or prescribed) that could have
contributed to our patient’s symptoms. In particular, there was no
evidence of cocaine use that could have lead to coronary artery
vasospasm, myocardial ischemia and the ischemic-sounding chest
pain, and no history of previous regular cocaine use. Although the
patient described here also reported inhaling a small amount of a
volatile nitrite prior to developing his symptoms, we do not feel
that this was a significant cause of his symptoms as there was no
evidence of methemoglobinaemia on presentation to the ED and
at this time his symptoms were still present.

We have already reported that proactive ad hoc toxicological
screening undertaken in patients who present following the use
of legal highs or in those with atypical presentations following
ingestion of classical recreational drugs such as MDMA or
amphetamines can detect novel recreational drugs such as
glaucine, 2,5-dimethoxy-4-chloroamphetamine (DOC) and 1-
benzylpiperazine [1–3]. Currently, in the majority of the cases of
recreational drug toxicity, routine toxicological screening is not
undertaken since real-time results that will alter the individual
patient’s clinical management are not routinely available.
Additionally, in some countries the cost of this screening would
be borne by individual patients, rather than through centralized
health-service funding. However, this case provides further sup-
port for the argument that a more systematically funded approach
to toxicological screening in patients with recreational drug toxi-
city is required, particularly in areas in which the prevalence of
recreational drug use is high [13]. This would not only identify
novel or emerging drugs, but also provide a more systematic
means of monitoring trends of recreational drug use. It would also
provide evidence for legislative authorities to assist in revising the
legal status of individual compound(s) and the framework under
which recreational drugs are controlled.
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