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Opiates and Opioids:

From the Sumerians to the Fentanyls

Dr. Leo Kadehjian
Palo Alto, California

Terminology:  “Opiates” or “Opioids”?

Opiates:  Naturally occurring in Papaver somniferum
               Morphine, codeine

Opioids:  Act on opiate receptors
               (semi-synthetic, synthetic)

Oxycodone, hydrocodone, buprenorphine,
tramadol, meperidine, methadone, fentanyl, etc.

R

R

“Opiates are outranked only by alcohol as
humanity’s oldest, most widespread, and
most persistent drug problem”

Harvard Mental Health Letter, 2004

Nyx
(Goddess of Night)

Erebus
(God of Darkness)

Hypnos
(Latin Somnus)
(God of Sleep)

Thanatos
(God of Death)

Pasithea
(Goddess of Hallucinations)

Morpheus
(God of Dreams)

Phobetor
(God of Nightmares)

Phantasus
(God of Fantasies)

Ancient Deities Related to Opiates?

Opiates: History

1803          Morphine isolated (“Morpheus”)

1530           Paracelsus mixes opium with alcohol (“laudanum”)

400 BC       Pain reliever (Hippocrates, Galen, Dioscorides)

1839, 56    Opium Wars (Hong Kong ceded to British)

5000 BC     Sumerians “Plant of joy"

1822          De Quincey Confessions of an English Opium Eater

1700s         1st modern anti-drug laws, China, against opium

1832          Codeine isolated

Opiates: History

1874        Diacetylmorphine synthesized

1898        Bayer markets Heroin (from “heroisch”),
         as non-addictive alternative to morphine!!!???

                (same year as aspirin)

1853        Hypodermic syringe invented

1861-5     Civil War, 400,000 addicts (“soldier’s disease”)

1875        S.F. ban on “opium houses” (1st US drug law)

1906        U.S. Pure Food and Drug Act, labelling requirements

1909       Opium Exclusion Act, no importation
               International Opium Commission, Shanghai
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1923      Morphine structure

1914      Harrison Narcotic Act, heroin controlled (<10 mg/g)

1924      Heroin Act, heroin illegal

Opiates:  History

1950s     Morphine total synthesis

1937      Methadone synthesized

1938      Meperidine (Demerol) introduced

1960s     Methadone maintenenace

1970s     Opiate receptors discovered
              Enkephalins, endorphins, discovered

Opiates: History
1993       Morphine µ-receptor sequenced, cloned

1990s      Heroin trials:  Switzerland, several other countries

2000       Drug Addiction Treatment Act

2002       Buprenorphine approved

2006       ER Naltrexone  approved for alcoholism treatment

2010       Abuse-deterrent OxyContin

2010       ER Naltrexone approved for opiate abuse treatment

2015-6     CDC, ASAM Opioid Treatment Guidelines

2014-5    IN, IM Naloxone approved
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Tramadol

Dihydromorphine

Desomorphine (“Krokodil”)

Levorphanol

Dextromethorphan

Opioids

Endorphins

Etorphine

Propoxyphene

Mitragynine

Tapentadol

HO

N

HO

O

H3CO

N

HO

O

H3CO

N

O

O

OH

H3CO

N

O

O

HO

N

HO

O

HO

N

O

O

OH

HO

N

O

O

H3CO

N

HO

O

Hydromorphone

Codeine Oxycodone

Morphine

Hydrocodone

Oxymorphone Dihydromorphine

Dihydrocodeine

(Dilaudid) (Numorphan, Opana)

(Vicodin, Lortab) (Percodan, OxyContin) (Synalgos)

HO

N

HO

O

O

N

O

O

O

O

H3CO

N

HO

O

H3CO

N

HO

N

Morphine HeroinCodeine

DextromethorphanLevorphanol

HO

N

H3CO

O

HO

Buprenorphine

HO

O

HO

N

Morphine

HO

N

O

O

OH

Naltrexone
ReVia, Vivitrol

N

Methadone

O



11/12/19	

3	

HO

N

HO

O

Morphine

HO

N

O

O

OH

Naloxone
(Narcan)

HO

N

O

O

OH

Naltrexone
ReVia, Vivitrol

N

O

HO

HO

N

PCP

N
H

O

Cl

N
O

O

N
O

O

OH

N

O

Ketamine

Meperidine

Ketobemidone

Fentanyl

Morphine

Mo
rph
ine

Co
dei
ne

Ox
yco
do
ne

Ox
ym
orp
ho
ne

Hy
dro
cod
on
e

Hy
dro
mo
rph
on
e

Di
hy
dro
cod
ein
e

He
roi
n

Bu
pre
no
rph
ine

Me
tha
do
ne

Me
per
idi
ne

Tra
ma
do
l

Fen
tan
yl

0

2

4

6

8

10

Opioids:  Relative Potencies (mg dosing)
40x 75x
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The opioid crisis: opioid scaffolds are varied but fentanyls are the 
most abundant. 

And so on…and so on…and so on…
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Fentanyl:  PubMed Citations



11/12/19	

5	



11/12/19	

6	

Fentanyl

Dosing:  IV 25–100 µg, patches:  2.5–10 mg deliver 25–100 µg/hr

ED50:  0.0041 mg/kg = 287 µg/70 kg, only a few mg deadly

t1/2: 2–4 hr (and longer)

High Vd, very lipophilic, high tissue distribution

Mu opiate receptors agonist:  MOR1: analgesia, MOR2: 
respiratory depression, miosis, constipation, euphoria

Much cheaper than heroin:  1–3 $K/kg vs. 20–40$K/kg

Respiratory depression, chest wall rigidity

OD death:  only a few minutes vs. heroin 30 minutes

Metabolism:  only a few % unchanged in urine, mainly norfentanyl R

R

R

R

R

R

R

R

When used properly, fentanyl and 
carfentanil are therapeutic.

When they are used improperly, 
they can ruin lives and kill.

And when touched by human hands in 
powder or liquid form, nothing happens.

J. Faust and E. Boyer, Harvard Medical School, 
Brigham and Women’s Hospital, New York Times, 1/23/18.  
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•  OriginalInvestigation	|	PublicHealth	
Rate	of	Fentanyl	Poitivity	Among	Urine	Drug	
Test	Results		

•  Positive	for	or	Methamphetamine		

•  Leah	LaRue,	PharmD,	PMP;	Robert	K.	
Twillman,	PhD;	Eric	Dawson,	PharmD;	Penn	
Whitley,	BA;	Melissa	A.	Frasco,	PhD;	Angela	
Huskey,	PharmD,	CPE;	Maria	G.	Guevara,	
PharmD,	CPE		

	OriginalInvestigation	|	PublicHealthRate	of	Fentanyl	Positivity	Among	
Urine	Drug	Test	ResultsPositive	for	Cocaine	or	MethamphetamineLeah	
LaRue,	PharmD,	PMP;	Robert	K.	Twillman,	PhD;	Eric	Dawson,	PharmD;	
Penn	Whitley,	BA;	Melissa	A.	Frasco,	PhD;	Angela	Huskey,	PharmD,	
CPE;	Maria	G.	Guevara,	PharmD,	CP	


