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sera, 2.00%

vaccines, 4.30%
microbial, 6.40%
animal, 9.10%

mineral, 9.10%

patinal synthesis,
9.50%

plant, 11.10%

synthesis, 48.90%
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Medicinal chemistry is a chemistry-based discipline,
involving aspects of biological, medical and
pharmaceutical sciences. It is concerned with the
invention, discovery, design, identification and
preparation of biologically active compounds, the study
of their metabolism, the interpretation of their mode of
action at the molecular level and the construction of
structure-activity relationships (SAR), the relationships
between chemical structure and pharmacological
activity for a series of compounds.
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Historical Development of Medicinal Chemistry
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Development of Drug Research

Time Materials Test systems
- ancient plants, venoms humans
time minerals ...
- 1806 morphine
- 1850 chemicals
- 1890 synthetics, dyes animals
- 1920 animals, isolated organs
- 1970 enzymes, membranes
- 1990 combinatorial human proteins, HTS
libraries
- 2000 focused libraries uHTS, virtual screening
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Hugo Kubinyi, www _Kubinyi.de

Important Results in Drug Research, 1806-1981

1806
1875
1884
1888
189%
1903
1909
1921
1922
1928
1928
1935
1944
1945
1962
1956
1960
1962
1963
1964
1971
1975
1976
1981
1981

Morphine
Salicylic acid
Cocaine
Fhenacetin
Acetylsalicylic acid
Barbiturates
Arsphenamine
Procaine

Insulin

Estrone
Penicillin
Sulphachrysoidine
Streptomycin
Chloroquine
Chlorpromazine
Tolbutamide
Chlordiazepoxide
Verapamil
Propranolol
Furosemide
L-Dopa
Nifedipine
Cimetidine
Captopril
Ranitidine

Hypnotic agent
Antiinflammatory agent
Stimulant, local anesthetic agent
Analgesic and antipyretic agent
Analgesic and antipyretic agent
Sedatives

Antisyphilitic agent

Local anesthetic agent
Antidiabetic agent

Female sex hormone

Antibiotic agent

Bacteriostatic agent

Antibiotic agent

Antimalarial agent

Neuroleptic agent

Oral antidiabetic agent
Tranquillizer

Calcium channel blocker
Antihypertensive agent (beta-blocker)
Diuretic agent

Anti-Parkinson agent

Calcium channel blocker
Anti-ulcus agent (H2 blocker)
Antihypertensive agent (ACE inhibitor)
Anti-ulcus agent (Ho blocker)
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Important Results in Drug Research, 1983-2001

1983
1984
1985
1986
1987
1987
1988
1990
1991
1993
1994
1995
1995
1996
1996
1996

1997
1997
1997
1998
1998
1999
1999
1999
2001

stk 2aid01

Cyclosporin A
Enalapril
Mefloquine
Fluoxetine
Artemisinin
Lovastatin
Omeprazole
Ondansetron
Sumatriptan
Risperidon
Famciclovir
Losartan
Dorzolamide
Meloxicam
Nevirapin

Indinavir, Ritonavir,
Saquinavir
Nelfinavir
Finasteride
Sibutramine
Orlistat

Sildenafil
Celecoxib, Rofecoxib
Amprenavir
Zanamivir, Oseltamivir
Fondaparinux
Imatinib

Immunosuppressant

Antihypertensive agent (ACE inhibitor)
Antimalaria agent

Antidepressant (5-HT transporter)
Antimalaria agent

Cholesterol biosynthesis inhibitor
Anti-ulcus agent (H/K-ATPase inhibitor)
Antiemetic agent (5-HT3 blocker)
Anti-migraine agent (5-HT1 blocker)
Antipsychotic agent((D 15-HT, blocker)
Anti-herpes (DNA polyrﬁesras inhibitor)
Antihypertensive agent (A Il antagonist)
Glaucoma (Carbonic anhydrase inhib.)
Anti-arthritis agent (COX 2 inhibitor)
HIV reverse transcriptase inhibitor

HIV protease inhibitors

HIV protease inhibitor

Hair loss

Adipositas (uptake blocker)
Adipositas (lipase inhibitor)

Erectile dysfunction (PDE inhibition)
Anti-arthritis agents (COX-2 inhibitors)
HIV protease inhibitor

Influenza (neuraminidase inhibitors)
Thrombosis (synthetic LMWH)

CML (specific abl-TK inhibitor) s1sn



Top 20 Drugs, Sales in mio $,

ion transporter
enzyme
enzyme

ion channel
ion transporter

Losec / omeprazole
Zocor / simvastatin
Lipitor / atorvastatin
Norvasc / amlodipine
Takepron / lansoprazole
Claritin / loratadine
Procrit / erythropoetin
Celebrex / celecoxib
Prozac / fluoxetine
Zyprexa / olanzapine
Seroxat / paroxetine
Vioxx / rofecoxib

Zoloft / sertraline
Epogen / erythropoetin
Glucophage / metformin
Premarin / oestrogens
Augmentin / amox.+clav.acid
Pravachol / pravastatin
Vasotec / enalapril

Cozaar / losartan
LWL O =

GPCR

agonist
enzyme
transporter

GPCR

transporter
enzyme
transporter
agonist
unknown
nucl. receptor
enzyme
enzyme
enzyme

GPCR

year

1988
1988
1997
1990
1992
1988
1988
1999
1986
1996
1991
1999
1990
1988

1989
1984
1994

2000 / 2004est

6,260
5,280
5,031
3,362
3,046
3,011
2,709
2,614
2,574
2,350
2,348
2,160
2,140
1,963
1,892
1,870
1,847
1,817
1,790
1,715

2,575
9,653

11,304

4,260
4,877
1,900
2,875
3,411

525
4,445
3,409
3,800
2,750
2,155
1,400
2,300
2,603
2,581

575
2,764
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