
Not Covered
Diseases outside of schizophrenia which 
may be treated with antipsychotics, 
including bipolar disorder (type I&II), 
borderline personality disorder, and major 
depressive disorder

The Serendipity of Antipsychotics: Phenothiazines

    Covered Topics
    ¥ Symptoms and diagnosis of
      schizophrenia
    ¥ Development and MOA of ASDs
    ¥ Select syntheses
    ¥ Future Directions

ÒLuck, ingenuity, and a straightforward chemistry have made 
phenothiazine the most promiscuous lead structure of the 20th 
centuryÓ

Chlorpromazine, fluphenazine, and haloperidol listed in 
2021 World Health Organization List of Essential Medicines
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 1876 
Heinrich Caro 
synthesizes 

methylene blue 
(MB)

1883
Heinrich August 

Bernthsen 
synthesizes 

phenothiazine

1885
Bernthsen 
determines 

MB structure

1891
Malaria treatment using 

MB pioneered by
Paul Ehrlich

Òthe first fully synthetic 
drug used in medicineÓ

     ÒEven at the loo, we see, we pee, navy blue.Ó

MB ultimately paved the 
way for aminoquinoline 

antibiotics

1940s 
Paul Charpentier at 

Rh™ne-Poulence 
Laboratories begin 

synthesizing 
N-substituted 

phenothiazines

1942
Phenbenzamine 

explored as 
antihistamine

1950s
Henri Laborit finds promethazine to 
have sedative and anxiolytic effects 

when administered as anesthetic

more efficacious 
antihistamine

1950
Synthesis of 

chlorpromazine
by Charpentier

1

1930s-40s
Phenothiazine used as 

an anthelmintic in 
animals and children, 

dubbed Òworm chocolateÓ

1950s-1970s
Era of first 
generation 

antipsychotics 
(FGAs)

mid-1970s
Second generation 

antipsychotics 
(SGAs) moves 

treatment away from 
phenothiazines

1956
Synthesis of 

clozapine

Current Research
Interest in phenothiazines to 
treat cancer, ParkinsonÕs & 

AlzheimerÕs diseases, 
tuberculosis

Relevant Resources
Lundbeck Institute online slide library for overview of psychiatric disorders 
and neurobiology
A.F. Scatzberg & C.B. Nemeroff. 2017, ÒThe American Association 
Publishing Textbook of PsychopharmacologyÓ 5th Ed.
Drug Discovery Today, 2011, 16, 119-131 for phenothiazines

1957
Daniel Bovet wins Nobel 

Prize in Medicine for 
syntheses of antihistamines 

in the late 40s

Other Uses of Phenothiazines
¥ Prevention of oxidation of jet-
engine lubricants
¥ Lithium ion batteries & solar panels

N

NMe2

See also: RitterÕs selective C-H 
functionalization using 

thianthrenes
Nature, 2019, 567, 223-228



Antipsychotic Drugs: 
History, Pharmacology, and SynthesisAlex Rerick

Baran Group Meeting
10/09/2021

Advent of Biological Psychiatry: Dopamine Hypothesis of Schizophrenia
Physiological understanding of schizophrenia largely developed from 
understanding MOA of drugs
Antipyscotics block D2 receptors: schizophrenia linked to hyperdopaminergia
    ¥ Chlorpromazine and haloperidol increased dopamine metabolites in the
       mouse brain, linking schizophrenia to disregulation of dopamine pathways
    ¥ 1960s: reserpine, a natural product known to deplete biogenic amines
      (dopamine, norepinephrine, serotonin) by inhibiting vescicle formation, 
      displays antipsychotic properties
    ¥ Amphetamines, known to increase catecholamines in the brain, induce
      psychosis that can be reversed by ASDs 
No physiological or clinical differentiation between positive and negative 
symptoms

Schizophrenia Diagnosis
Affects 1% of the world population; approximately half of individuals with 
schizophrenia have a co-occuring psychiatric or behavioral disorder
Marked by positive and negative symptoms
    ¥ Positive: actue psychosis which may include hallucinations, disorganized
      thought patterns, delusions, incoherent speech
          (note: psychosis is not unique to schizophrenia)
    ¥ Negative: slowed motor function, depressed mood, flattened affect
Severity of negative symptoms are correlated with long term outcomes, while 
that of positive symptoms are not
DSM-5 Criteria
Continuous display of symptoms for six months paired with decline in function
    ¥ Two or more positive symptoms must be observed within this time frame 
for at least 1 month
         (note: subtypes of schizophrenia in DSM-IV were dropped)

Historic Treatment of Schizophrenia
Primary plan of care based on institutionalization or keeping patients at 
home; keeping patients from living on the streets or being a harm to 
themselves/others
Only medications used were sedatives, including barbituates; belief that the 
CNS could Òsettle downÓ and restore itself while a patient slept
Use of electrotherapy

S

NCl

Me2N

2

Chlorpromazine emptied psychiatric hospitals and many patients who had 
lived decades in confinement were able to assimilate to life outside of an 
institution
Institutionalization in U.S. dropped from 559,000 patients in 1970 to 
107,000 in 1998

Chlorpromazine

After synthesis in 1950, Laborit recognized its 
sedative and calming effects while testing it as a 
general anesthetic
Jean Delay and Pierre Deniker discovered its 
antipyschotic effects

G. GrŸnder & P. Cumming. 2016, The Dopamine Hypothesis of Schizophrenia: Current Status

¥ Synthesized in 1956 by Woodward (see
  Classics in Total Synthesis I, Chapter 4)
¥ Treats hypertension; displays antipsychotic 
  effects at low doses, induces psychosis at high
  dosing

reserpine
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O
MeO
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¥ Isolated in 1952Under the trade name Largactil, the drug was availble in France by 1952, and 
quickly introduced worldwide before trials
By 1955, ten clinical studies corroborated its efficacy

Lasker Prize awarded in 1957 to Laborit, Deniker, and Heinz Lehmann for 
involvement of development of the drug

ÒThe disapperance of the foul-smelling odor of paraldehyde from the wardsÓ

Upon 3 weeks of chlorpromazine treatment, a patient who has auditory 
hallucinations of a ÒMr. Knock who put filthy thought in her mindÓ reported 

that she Òdid not bother anymore with Mr. KnockÓ
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Structure Activity Relationship of First Generation Antipsychotics

3

a. aliphatics
chlorpromazine triflupromazine thioridazine

S

NCl

¥ discontinued

S

NF3C

S

NMeS

Me2N Me2N

b. piperidines
mesoridazine

¥ metabolite of thioridazine
¥ not available in the US

NMe
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NS

NMe

Me
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c. piperazines

S

NF3C

(H2C)3
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fluphenazine prochlorperazine
S

NCl

(H2C)3
N

NMe

S

NF3C

(H2C)3
N

NMe

trifluoperazine
S

NCl

(H2C)3
N

N

HO

perphenzaine

¥ prescribed as an antiemetic
¥ rarely prescribed as an
  antipsychotic

piperidine phenothiazines
compared to aliphatic phenothiazines:
¥ higher anticholinergic action
¥ lower prevalence of EPS 
¥ rarely prescribed: addition of black 
   box warning due to high risk of QTc
   prolongation

piperazine phenothiazines
¥ greater D2 blockade
¥ lower affinity for muscarinic, 
  adrenergic, histaminergic
  receptors
¥ FGAs in this class are
  frequently prescribed

¥ strong sedative

2. Thioxanthenes
thiothixene

S

S

N

MeN

Me2N

O O

chlorprothixene

Cl

Me2N

¥ shares pharmacological 
  profile with chlorpromazine,
  same substitution pattern
¥ not available in the US

¥ shares pharmacological profile
  with piperazines

1. Phenothiazines

S

3. Dihydroindoles 4. Diphenylbutylpiperidines

N
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Me
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O

molidone

F

N

N

NH
O

F

¥ only FGA not associated with 
weight gain

pimozide

¥ only FGA approved for Tourettes
¥ highest D2 selectivity and potency of FGAs
¥ high risk of QTc prolongation, thus limited use

O

synthetic strategies?



6. Butyrophenones

F

O

N

HO

Cl

haloperidol

F

O

N

N

NH
O

droperidol

¥ considered best known FGA
¥ Ki values (nM): 
      D2 = 0.89
      5-HT2A = 130
¥ 90% protein binding

¥ prescribed as an antiemetic
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Structure Activity Relationship of First Generation Antipsychotics
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5. Dibenzoxazepines

O
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R
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Cl

loxapine (R = Me)

¥ pharmacological profile similar
  to SGAs
¥ Ki values (nM): 
      D2 = 24
      5-HT2A = 6.2
¥ intermediate sedative and
  autonomic effects
¥ its metabolite, amoxapine (R = H),
  is an FDA approved antidepressant

sulpiride

¥ no benzamine class of FGA available
  in US
¥ commonly prescribed in Europe
¥ selective D2 antagonist
¥ neglibile cholinergic, histaminergic,
  noradrenergic receptor activity
¥ low prevalence of EPS
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7. Benzamides

Relevant GM: for syntheses of phenothiazine antipsychotics, see: G-Protein-Coupled Receptor Drugs, Barton, 2019

The Problem with FGAs: Haloperidol
Paul Janssen used cataleptic activity (muscle rigidity) in animals as a model for antipsychotic 
efficacy, and in 1959 discovered haloperidol, a drug with a marked structural departure from 
the phenothiazines.
Haloperidol, as all other ASDs, had high prevalence of extra pyrimidal symptoms (EPS): 
    ¥ acute dystonia (involuntary muscle contractions), akathisia (restlessness), tardive
      dyskinesia (contraction of face & neck mucles), Parkinsonism, neuroleptic malignant
      syndrome (NMS; fever, muscle rigidity, altered mental state, autonomic dysfunction)

ÒNeuroleptic dogmaÓ: ASD efficacy and EPS were functionally linked
    ¥ EPS was used as a marker of an efficacious ASD.
ASDs also had low efficacy for alleviating negative side effects
Neurological studies were limited at the time:
    ¥ Post mortem studies did not unanimously show increased dopamine in the brain, though
      a few found increased dopamine in the striatum
    ¥ Autoradiography (X-ray imaging of radiolabeled compounds) did not suggest altered
      dopamine receptors
    ¥ Studies obfuscated by convoluted ASD treatment history in patients

ACS Chem. Neurosci., 2013, 4, 1018-1025

Cases of lethal agranulocytosis halted clinical trials and led 
to withdrawal of the drug in 1975
Brought back to market in 1989 due to efficacy in treatment-
resistant schizophrenia not seen with FGAs

N
H

N

N

Me
N

Cl

synthesis?

Developed by Wander AG (now 
Novartis)
Though highly efficacious with low 
prevalence of EPS, Òneuroleptic 
dogmaÓ severly hindered the 
acceptance of this drug
Janssen initially claimed it was Òno 
neuroleptic,Ó eventually relenting, 
calling it Òat best, an atypical 
neurolepticÓ

clozapine
Ki values (nM)
5-HT2A  = 9.6

D2 = 190

Advent of Second-Generation Antipsychotics



5-HT2A receptor antagonists increase 
dopaminergic transmission in the cortex, 
without affecting striatal transmission

Dopaminergic Pathways
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Dopamine Hypothesis Two
Published in 1991 by Davis and coworkers: Òabnormal, although not 
necessarily excessive, dopamine activity is an important factor in 
schizophreniaÓ
Symptoms and side effects linked dopamine dysregulation to 
regionally specific pathways 
    ¥ Homovanillic acid (dopamine metabolite produced in frontal 
      cortex) found to be higher in cerebral spinal fluid of schizophrenia
      patients
    ¥ PET imaging revealed antagonist occupancy of D2 in the striatum
      correlated with relief of positive symptoms AND prevalence of EPS

    ¥ Preferential D2 binding in the mesolimbic system 
    ¥ Fast dissociation from D2 receptors
    ¥ High ratio of 5-HT2A to D2 receptor binding

attenuation of 
D2 antagonism

Therapeutic window 
between 60-80% of D2 
receptor occupancy; 
<80% causing EPS

Clozapine was found to treat patients with refractory schizophrenia, though it has 
low affinity for (1/10th of chlorpromazine) and <60% occupancy at striatal D2 
receptors (FGAs require >75% occupancy for efficacy)

Mesolimbic pathway: ventral tegmental area (VTA) to ventral striatum
Mesocortical pathway: VTA to prefrontal cortex

Nigrostriatal pathway: substantia nigra pars compacta (SNc) to dorsal striatum
Tuberoinfundibular pathway: hypothalmus to pituitary gland

Dopamine-Serotonin Antagonism Hypothesis: 5-HT 2A Receptors

Am. J. Psychiatry, 1991, 148, 11, 1474-1486
Schizophrenia Bulletin, 2009, 35, 3, 549-562
Life Sci. 1995, 56, 25, 2209-2222

Positive symptoms arise from striatal  hyper dopaminergia 
(mesolimbic pathway)

EPS arises from striatal hypo dopaminergia
(negrostrial pathway)

Negative symptoms arise from frontal  hypo dopaminergia 
(mesocortical pathway)

Tuberoinfundibular pathway

SGAs are defined by low risk of elevated prolactin 
levels & EPS; believed to have a superior 
efficiacy in treating negative symptoms.

Relevant GM: for more background 
on dopamine receptors, see: 
Amphetamines and Trace Amines, 
Harwood, 2020

Dopamine

Adapted from P. Ignacio, huntingtonsdiseasenews.com

HO

HO

NH2

Neurotransmitter regulating motor 
control, emotional response, cognition, 
reward. Minor function in sex drive, 
emetic, and lactation regulation
    ¥ Two groups of dopamine receptors: 
      D1-like (D1 & D5) and D2-like (D2, D3,   
      & D4)

N
H

NH2HO

serotonin
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Quetiapine

S

N

N

N
O

HO

Associated with abuse due to sedative effects 
    ¥ Often used in psychiatric facilities and
      prisions where there is no access to other
      intoxicants
    ¥ ÒQ-ball:Ó mixture of quetiapine with cocaine
Low D2 affiinity and high dissociation rates, 
also 5-HT1A partial agonist 
Antihistamine activity: at low doses, primarily 
histamine and ! 1-adrenergic receptor 
antagonist

N

N

O

Me

N

N
O

F
risperidone (R = H)

fast D2 dissociation rate 
(koff)

D2 binding nearly 100%, but a 
partial agonist: low EPS incidence

aripiprazoleCl

Cl

N

N
O N

H
O

Front. Psychiatry, 2014, 5, 47, 1-11
Nat. Rev. Drug Discovery, 2009, 8, 197-202 
ACS Chem. Neurosci. 2013, 4 1018-1025 synthesis? 6R

paliperidone (R = OH)
active metabolite of 
risperidone

ziprasidone
Cl N

H

O

N

NN
S

N
H

N

N

Me
N

S
Me

olanzapine
5-HT2A = 9.6 nM

D2 = 31 nM
Alkermes developed olanzapine/

samidorphin combination, 
FDA approved in 2021

O

N
Me

Cl

asenapine
Ki values (nM)
5-HT2A = 0.06

D2, D3 = 1.3 & 0.42
! 1 = 1.2
H1 = 1.2

N

NN
S

N

O

O

H

H

H

Hlurasidone
synthesis?

Other Neurotransmission Dysregulation Implicated in Schizophrenia

N-methyl-D-aspartate (NMDA) 
Receptor Hypofunction

Muscarinic (M1) ACh receptor 
agonism potentiates NMDA 

receptors

! -aminobutyric acid (GABA)
inhibitory

PET study of D3 receptors show that haloperidol, 
olanzapine, and risperidone upregulate 

extrastriatal D3 receptors

Second Generation Antipsychotics

Me O

O

NMe3

acetylcholine  (ACh)
excitatory

HO

O

NH2

Presynaptic dopamine is under 
inhibitory control of GABA 
Downregulation of NMDA 

receptors decreases GABA, 
ultimately leading to striatal 

hyperdopamergia

glutamate  (Glu)
excitatory

Implication of frontal D 3 hypofunction?

HO

O

O

O

NH3

! 1 and ! 2 receptor antagonism reduces 
positive and negative symptoms, respectively

Norepinephrine  (NE)

HO

HO

NH2

OH

Is D2 disregulation 
secondary to a primary 

deficit in NMDA 
transmission?

H
H

synthesis?
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N N
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NMe2

N

N

Selective M1 and M4 receptor agonist
 in development

N Cl

CN N
Cl Cl

N Cl

CN

Bn
N

N N
H
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N

LiAlH(Ot-Bu)3

N N

H
N

O
NMe2

64% 73%
KOH, DMSO THF, reflux

Cl NMe2

O

99% OHC

N
CO2Et

CO2Et

Org. Process Res. Dev. 2017, 21, 10, 1610-1615

N
S

N

OMe

MeN

Abandoned in Phase III clinical trials 
due to gastrointestinal side effects

xanomeline

N
CHO

1. KCN, H2O 
AcOH
2. NH4Cl, 
NH3

61% (2 steps)

N CN

NH2

N N

N

S

S2Cl2, DMF

ACS Chem. Neurosci. 2017, 8, 3, 435-443

60%

Cl

1. MeI, acetone

2. NaBH4, EtOH
N

S
N

O
Me

N
sodium hexanolate

n-hexanol

4

7

Eli Lilly halted Phase III trials in 2012

 L-glutamic acid
HOOC COOH

NH2H

pomaglumetad methionil
S

NH
CO2Me

MeO2C

H

H

H

OO

O

MeS

H2N
in vivo hydrolysis

N2
OEt

O

thiophene

1. Rh2(oct)4 
(0.05 mol%) S

EtO2C

H

H

H

S
EtO2C

H

H

H OH

1. BH3 ¥ THF
2. MeOH S

EtO2C

H

H

H O

SO3 ¥ pyridine
DMSO, DIPEA

name?

S
HO2C

H

H

H

1. (NH4)2CO3
KCN
2. NaOH

HN NH

O

O
1. (R)-2-
phenylglycinol
2. HCl

S
HO2C

H

H

H HN NH

O

O

34% of (Ð)

3. aq. NMO

1. H2O2, Na2WO4

S

NH2

CO2H

HO2C

H

H

H

OO

2. HBr, H3PO4

S

NH2

CO2Me

MeO2C

H

H

H

OO
MeOH
TMSCl

(active drug)
Org. Process Res. Dev. 2011, 15, 1266-1274

65% of (±)
name?30%

98:2 " :!

~56% (4 steps)

86% (2 steps)

97%

bicyclic amino acids as ASD motif
glutamate group II and III (mGlu2/3) receptor agonists

downstream mimicry of 5-HT2A  antagonists?

¥ active, hydrolyzed, drug: low oral
  bioavailability
¥ methionine amide prodrug:
  improved pharmacokinetics

1. NaBH(OAc)3

2. fumaric acid
99%

91% (four steps)

1. DIPEA

1. H2
Pd(OH)2/C

99%

HO2C

CO2H
 ¥

38% (3 steps)mechanism?

name? Selective M1 and M4 receptor 
agonist

 ¥ HCl
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Br

N
H

NH2

name?

N
H

O

HCl, EtOH

 ¥ HCl

Br

N
H

NH

Br

N
H

NH

H

1. TFA
Et3SiH

2. ethyl 
chloroformate
TEA

O

OEt

N

N
H

NH

H

O

OEt

NaOt-Bu, BINAP
benzophenone imine

Pd2(dba)3

Ph Ph

O

OEt
Br1.

Na2CO3

2. HCl
HN

N

NH

H

O

OEt

O

MeN

N

NHH

H

1. MeI, K2CO3
2. BH3rì THF
3.KOH

MeN

N

NH

H

R1

R1X, TEA

cis-enatiomers separated by 
HPLC after alkylation

Lumateperone 
Ki values:

5-HT2A = 0.54 nM
D2 = 32 nM

low affinity for ! 1 and histaminergic receptors
low prevalence of EPS and adverse effects from metabolites

fast-track designation in 2017 
FDA approved in 2019

(cis)

J. Med. Chem. 2014, 57, 2670-2682 
J. Med. Chem. 2021, 64, 3604-3657
Heterocycles, 2021, 102, 11

73% (2 steps)

99% (3 steps)

93%
84%

83 %

76 %

Br

N

NH

H

O

OEt

1. TFA, Et3SiH, 83%
2. S-mandelic acid, 33%

4. N-methylchloroacetamide 
DIPEA

3. ethyl chloroformate
TEA,  95%

O

NHMe

MeN

N

NH

H

O

OEt

1. K2CO3, CuI
DMEDA

2. BH3rì THF
99%

HCl, H2O

Route B enabled process scale synthesis with chiral resolution 
using mandelic acid after silane reduction

N
H

H
N

O

Route A: SAR of aryl substition

Routes B & C: SAR of N-alkylsubstition

R

N
H

N

O

R

NO
MeN

N

N
H

H

The search for drugs with dampened D 2 antagonism

 ¥ tosylate

1. Zn, AcOH, HCl
2. Ketone  1
3. NaBH3CN, TFANaNO2, AcOH

N

O

OEt

O

1

88%

8

 ¥ H2O

 ¥ HCl
 ¥ HCl

O

F

mechanism?

70%
name?

(R,S)
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Br

NO2
O

OMe

Cl

H
N OTMS

Ph
Ph

NO2

O

OMe

Cl

Br

H
N

BrMeO

Cl

Me
N

BrHO

Cl

O

Me
N

Org. Biomol. Chem. 2019, 17, 3225-3231

(+)-asenapine

marketed as the racemate
but (+)-isomer has 

favorable 
pharmacokinetics

4.6% overall
93.8% ee

(+)-asenapine

O

HO

Br

OH

Me

O

Me

O

MeOMeO

Cl Cl

Br

DIAD, PPh3

name?
mechanism?

MeO

Me

O

MeO

Cl

Br

name?

1. LDA, TBSCl
HMPA, -78 oC

2. CH2N283%
85% (2 steps)

Me
OEt

O

OH
¥ 5 steps

¥ tetrazole
intermediate +

OsO4, NaIO4

O

MeO

O

MeO

Cl

Br

HO

HO

MeO

Cl

Br

DIBAL

53%

MeO

Cl

Br

MeN

1. TSCl, pyridine
2. aq. MeNH2

57% (2 steps)
(+)-asenapine

1. BBr3

2. Cs2CO3
CuI

71%

83%

Org. Process Res. Dev., 2008, 12, 2, 
196-201;
J. Labelled Comp. Radiopharm. 
1994, 34, 9, 845-869;
See Acc. Chem. Res. 2018, 51, 
1807-1817 for radical disconnection

Org. Biomol. Chem. 2016, 14, 1332-1337

Process route to racemate (similar to original synthesis in 1994)

Cl

CO2H

O

1. SOCl2

2. TEA

OEt

O

MeHN

H
N

Cl

O

O
O

MeN

Cl

KOt-Bu

O

Cl

O

Me
NO

Mg (3 equiv.)
I2 (0.2 equiv.)

O

Me
N

Cl

O

HH

O

Me
N

Cl

HH

Cl

H3PO4

P2O5

O

Me
N

Cl

HH

2. maleic acid
70%

CO2H

CO2H

71%
94% ee

single trans isomer

CuI (25 mol%)
N,N-dimethylglycine

(25 mol%)
Cs2CO3

23% yield LLS

PhCO2H
(10 mol%)

95%
8:1 syn/anti
94.8% ee

+ Zn (25 equiv.)
67%

8:1 trans/cis

1. BBr3
78%

2 & 3 steps from 
commerical, respectively

9

75%

syntheses?
name?

2. formaldehyde
NaBH3CN

90%name?

 ¥

(1:4 trans:cis)

O

HO2C

Cl

HHNaOAc

trans isomer
65% (3 steps)

O
1. LAH, AlCl3

quant.

MeHN

synthesis?

O CO2Et

KOH
(10:1 trans:cis)



The Search for a Perfect the Me-Too Drug or a Rational Drug Design? 
Does continuing to derivative the same scaffold provide a chance to perfect the current 
ASD motifs? 

Ending the Age of Serendipity in ASD Discovery
For rational, novel drug development:
    ¥ Is D2 too far downstream?
    ¥ How to find new targets when animal models are sparse for psychiatric disorders?

Is a Fix-All Drug Possible?
Pharmacological heteregeneity among patients:
    ¥ 34% of patients are treatment-resistant (persistent symptoms after >2 trials of 
       ASDs)
    ¥ D2 receptor occupancy not significantly different between treatment-respondent and
      -resistant patients

Intervention in the Prodromal Stage?
Recognition of genetic and environmental risk factors
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Clozapine led to a search for ASDs with the ability to treat all 
physiological symptoms associated with schizophrenia

ASD efficacy appears to be effective due to its varied targets: not a 
Òmagic bulletÓ as Erlich describedÉ but a Òmagic shotgunÓ

Rethinking the Second Generation Craze

OMe

N
H

O

N

Me

S
O O

Me
amisulpride

though an SGA, high prolactin 
levels are a serious and common 
side effectH2N

Nat. Rev. Drug Discovery, 2009, 8, 197-202
Npj Schizophr. 2020, 6, 1

Long Term Outcomes
10 years after intial diagnosis: 
    ¥ 50% are completely recovered, 25% are improved but require
      considerable continued support
    ¥ 15% remain unimproved
    ¥ 10% of those diagnosed commit suicide (~20% attempt)
ÒRevolving doorÓ phenomenon
Estimated average lifetime of ~28 years

10

Does grouping by FGA and SGA serve anything more than a 
historical purpose?

Some low-potency SGAs have similar occurence of EPS and 
elevated prolactin levels as FGAs
The majority of SGAs donÕt relieve negative symptoms to the 
extent originally proposed
    ¥ Clozapine remains the only SGA which has been proven to
      significantly treats negative symptoms compared to the FGAs
Clinical Antispychotic Trials of Intervention Effectiveness (CATIE) 
have challenged superiority of SGAs

Relevant GM: For mental health resources, see: 
Antidepressant and Anxiolytic Drugs, Eberle, 2020

Today, only 5% of ASDs prescribed are first generation

The Progression of Schizophrenia and Functional Decline


