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logD  1.6
MW   522
ON    12
Hdon 7
PSA  154

ProtBind  >99%
MAB h      37%
MAB r       23%

logD    2-3
MW     <500
ON      <10
Hdon   2-3
PSA    <90

pH 1-10  stable
Lysa       64 ug/ml
pKa        6.9
Cyps      > 50
GSH      no flag
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BSA, TMSOTf,
DCE, 60 °C, 5 h

68 %

1. MeNH
2
, EtOH

    50 °C, 24 h

2.

DMF, (iPr)
2
NEt,

rt, 4 h

19 %

BSA, TMSOTf,
DCE, 60 °C, 5 h

44 %

nucleosidation

deprotection,
amide bond formation

1. MeNH
2
, EtOH

    50 °C, 24 h

2.

DMF, (iPr)
2
NEt,

rt, 4 h
17 %
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intramolecular
H-bridge,
may be bridged by CH

2 can be removed
and replaced by
F (inversed stereochemistry)

can be replaced by
NHMe and Me

can be replaced by CH

not expored

can be shortened

variable, 
may be reduced in size

important

important
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IC50 = 4.6 µµµµM

IC50 1.6 µµµµMIC50 1.2 µµµµM
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IC50 1.6 µµµµM IC50 40 nM IC50 30 nM
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HATU
5-amino-1-pentanol

MsCl
1. 5-azapurine
2. HCl

55%95%

93%
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IC50 30 nM

MW 433
pKa 7.4 (calc)
PSA 69
Hdon 3 (1 intra)
logD 2.6

IC50 15 nM

MW 522
pKa 6.9
PSA 155
Hdon 7 (1 intra)
logD 1.6
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RAT

T½ 0.2 - 1.8 h

CL 330 mL/min/kg (HIGH)

CLpred 62 mL/min/kg (high)

CLmic 110 µL/min/mg (high)

Vss 13.6 L/kg (HIGH)

F 0.3% (predicted 30%)

B/P <0.17 (predicted 0.6)
0 3 6 9 12 15 18 21 24

1

10

100

1000

P
la

sm
a 

C
on

ce
nt

ra
tio

n 
[ n

g/
m

L]

time [h]

 po 1 (11.3 mg/kg)
 po 2 (11.2 mg/kg)
 iv 1 (5.2 mg/kg)
 iv 2 (5.2 mg/kg)
 brain 1 (5.2 mg/kg)
 brain 2 (5.2 mg/kg)

Parent 

Glucuronide conjugates

15 min
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IC50 = 7.5 µµµµM

IC50 = 387 nM
IC50 = 17 nM
MW = 256, LE = 0.6
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IC50 = 66 nM

IC50 = 4 µµµµM
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IC50 = 387 nM IC50 = 17 nM
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O
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O

Br

Pd(dppf)Cl2
dioxane/H2O
Cs2CO3

HCOOH/H2O

SEM-Cl,
NaH, DMF

Br2,
AcOH

HBr,
H2O, AcOH

     92%95 % 91%

75 %

80 %

quant.

17

)�'�
�""�	��:��	�,�;�
��*��
����


important H-Donor

no space

tolerated, high potency
by combination with m-substituent

no space

freedom to
operate

OH>>OMe>>NH2>H
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Desvenlafaxine

antidepressant (Wyeth)
F = 80%, t1/2 = 14-18 h
brain penetrant

Morphine

analgesic
F = 25%, t1/2 = 2-3 h
morphine-6-glucuronide
active metabolite
brain penetrant

6

3

Tolcapone

COMT inhibitor (Roche/Valeant)
F = 65%, t1/2 = 2-3.5 h
limited (1%) brain penetration

Entecapone

COMT inhibitor (Orion/Novartis)
F = 35%, t1/2 = 0.4-0.7 h

Minocycline

antibiotic
F = 100%, t1/2 = 11-22 h
brain penetrant !
B/P = 0.3

Clioquinol

antifungal
F = 8%, t1/2 = 7 h
brain penetrant

Paracetamol

analgesic
F = 100%, t1/2 = 1-4 h
brain penetrant

Cellcept (mycophenolic acid prodrug)

immunosuppressant (Syntex/Roche)
F = 94%, t1/2 = 16-18 h
glucuronidation and enterohepatic recycling
of the parent acid

H �I��?���
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���%�C11�%��	&� %	�����������C11=���������%�
���
�
20



��	#�����&�����
���	��

*����	��
��
&����
��	����

Desvenlafaxine

antidepressant (Wyeth)
F = 80%, t1/2 = 14-18 h
brain penetrant

Morphine

analgesic
F = 25%, t1/2 = 2-3 h
morphine-6-glucuronide
active metabolite
brain penetrant

6

3

Tolcapone

COMT inhibitor (Roche/Valeant)
F = 65%, t1/2 = 2-3.5 h
limited (1%) brain penetration

Entecapone

COMT inhibitor (Orion/Novartis)
F = 35%, t1/2 = 0.4-0.7 h

Minocycline

antibiotic
F = 100%, t1/2 = 11-22 h
brain penetrant !
B/P = 0.3

Clioquinol

antifungal
F = 8%, t1/2 = 7 h
brain penetrant

Paracetamol

analgesic
F = 100%, t1/2 = 1-4 h
brain penetrant

Cellcept (mycophenolic acid prodrug)

immunosuppressant (Syntex/Roche)
F = 94%, t1/2 = 16-18 h
glucuronidation and enterohepatic recycling
of the parent acid
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Desvenlafaxine

antidepressant (Wyeth)
F = 80%, t1/2 = 14-18 h
brain penetrant

Morphine

analgesic
F = 25%, t1/2 = 2-3 h
morphine-6-glucuronide
active metabolite
brain penetrant

6

3

Tolcapone

COMT inhibitor (Roche/Valeant)
F = 65%, t1/2 = 2-3.5 h
limited (1%) brain penetration

Entecapone

COMT inhibitor (Orion/Novartis)
F = 35%, t1/2 = 0.4-0.7 h

Minocycline

antibiotic
F = 100%, t1/2 = 11-22 h
brain penetrant !
B/P = 0.3

Clioquinol

antifungal
F = 8%, t1/2 = 7 h
brain penetrant

Paracetamol

analgesic
F = 100%, t1/2 = 1-4 h
brain penetrant

Cellcept (mycophenolic acid prodrug)

immunosuppressant (Syntex/Roche)
F = 94%, t1/2 = 16-18 h
glucuronidation and enterohepatic recycling
of the parent acid
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Desvenlafaxine

antidepressant (Wyeth)
F = 80%, t1/2 = 14-18 h
brain penetrant

Morphine

analgesic
F = 25%, t1/2 = 2-3 h
morphine-6-glucuronide
active metabolite
brain penetrant

6

3

Tolcapone

COMT inhibitor (Roche/Valeant)
F = 65%, t1/2 = 2-3.5 h
limited (1%) brain penetration

Entecapone

COMT inhibitor (Orion/Novartis)
F = 35%, t1/2 = 0.4-0.7 h

Minocycline

antibiotic
F = 100%, t1/2 = 11-22 h
brain penetrant !
B/P = 0.3

Clioquinol

antifungal
F = 8%, t1/2 = 7 h
brain penetrant

Paracetamol

analgesic
F = 100%, t1/2 = 1-4 h
brain penetrant

Cellcept (mycophenolic acid prodrug)

immunosuppressant (Syntex/Roche)
F = 94%, t1/2 = 16-18 h
glucuronidation and enterohepatic recycling
of the parent acid
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IC50 = 31 nM

97% remaining

IC50 = 34 nM
11% remaining

�?�
	��1�&��

IC50 = 30 nM

76% remaining
IC50 = 17 nM
7% remaining

IC50 = 20 nM
0% remaining

IC50 = 730 nM

100% remaining
IC50 = 870 nM

79% remaining
IC50 = 50 nM

74% remaining

H  ��������
������������%���	��	������ �����
������� ���F
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IC50 = 31 nM

97% remaining

IC50 = 34 nM
11% remaining
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IC50 = 30 nM

76% remaining
IC50 = 17 nM
7% remaining

IC50 = 20 nM
0% remaining

IC50 = 730 nM

100% remaining
IC50 = 870 nM

79% remaining
IC50 = 50 nM

74% remaining

H  ��������
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IC
50

 = 13 nM

MAB  h100  r87
rHep CL  21 (FH 37%)
Plasma 100% (stable)
fu 54%

30 mg/kg po: after 15 min
exposure 0 - 7 ng/ml 
20 mg/kg sc: after 30 min
exposure 1053 ng/ml

Weak liver COMT inhibition
No brain COMT inhibition

IC
50

 = 30 nM

MAB  h93
rHep CL  35 (FH 26%)
Plasma 100% (stable)

30 mg/kg po: after 15 min 
exposure 450 ng/ml
34 ng/mL after 30 min
3.7 mg/kg iv: after 30 min
exposure 1000 ng/ml

Weak liver COMT inhibition 
No brain COMT inhibition
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Nitro-catechol
Mg-site inhibitors

Bisubstrate inhibitors Catechols with nitro replaced

Catechols with drug-like 
adenosine replacements

Non-catechols with drug-like 
adenosine replacements

Non-nitro-non-catechol
Mg-site inhibitors

Hydroxyquinazolinones

Tolcapone
IC50 = 17 nM

IC50 = 37 nM

IC50 = 387 nM

IC50 = 55 nM

IC50 17 nM
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IC50 = 9 nM
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