\(25 Therapeutic Areas II:
s b Metabolic Syndrome, Urology,
e F e Gastrointestinal and Cardiovascular

® | wminras
KRGS, DREERE.
BHENDNE RS

Editors-in-Chief: John B Taylor and David J Triggle
Editor: Michael Williams
SiEER: KL FiEER:. @ #

et

R
e ak A R Rl OEIRT st i T i iy 5o e i B A e e e VR 55 i e T S e LT ) e S e R e a i B RS B e s 2

AR

www.sciencep.com



s BN T AT O N

& ﬁt%wﬂiu.
TESEE. #EERNRT.
REARLATRY

I_- [m | I--.I.II H NN .1-
s Bl om ol bhin =




Comprehensive Medicinal Chemistry [[

LY FEE#H
John B Taylor and David ] Triggle

Therapeutic Areas [I. Metabolic Syndrome, Urology,
Gastrointestinal and Cardiovascular

giafras Il - NS ST,
WREERSR . BREMOILE RS

Michael Williams

FikEH KA FRER.RW

| A3




B :01-2007-4389 5

This is an annotated version of
Comprehensive Medicinal Chemistry [J
John B Taylor and David ] Triggle
Copyright © 2006 Elsevier Inc.
ISBN-13: 978-0-08-044513-7
ISBN-10: 0-08-044513-6

All rights reserved.

No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopy, recording, or any information storage and retrieval system, without
permission in writing from the publisher.

AUTHORIZED EDITION FOR SALE IN P. R. CHINA ONLY

A HR T EREAREMERNEE

BB ERR% B (CIP) %7

ik . 2, (IR AL MR AE SR L B IBEALL M R4 = Ther-
apeutic Areas ]| : Metabolic Syndrome, Urology, Gastrointestinal and Cardi-
ovascular: JE3C/ (&) gUEEHT (Williams, M. ) 45, —Jb 5. Bl2E H ikt , 2007
HPiEERD

ISBN 978-7-03-020360-1

I.% 1. g 0. .ORER-SAME-49T %K XOQWRAEM
RE-WRAGER-PIr - %O B R- 27 k-2 X @0 ik i
BRI R-2E3C V. R453

P [ i 2 BB E CIP 3 #%5 (2007) 48 148165 5

FAEGE R BEEE/ AT RIS/ Hakit SRRt gE

A 3 2 B B HR
Jbs 2k EIARALE 165
BB 415 :100717
http:// www. sciencep.com

L LA XN
B RAT SR RTE 8

*

2007 F 10 A% — M FFA:787x1092 1/16

2007 42 10 A5 —REPR)  EO3K.31 $EIL:4

EN%L:1—1 500 FH,741 000
EM:108. 00 5T

Clni BN i B [, At S ST R CRLED )




(MU EBRDFERRES

E4H
Kilde BEGFREBFR)

wmE
F—M AWiFERERER(E)
®OF M BMLERAREHER)
FTM AYIERNERRERECE)
FOE H ROEETAEHFER)
M AR SR (D
EM MR R (EFEFRFZREH G
SOt PR SRS (P
BB BHMAR(EFEFHEREDBWAFLI)
BHEM FHAMESRECH)
EAHN AR EFEFHEREDHHITN)
BN AMEBREARCH
R BMREROPEREFHFZRGHHFTA)
B AMEHRBEARCH
X W B R CPEESAFE SRR
BN RSB Z5 YR (D .
HHp AR CFBHZR LS
SHM RN
BER BARCFEHRZR ELESZHHLD
B AR A AR HEE R B ORI e ()
' ISA # BRGPRSHXP)
B 2l A AR HEM S BRI TR ()
FrA O# #GPAHHALRD
B+ ZYRNEITAU 1 BRI 2 R G AR
B oW #H BRAEZXRFHEFR)
B =M Gy LRSS E R R 5 B IE Ao M8 24
Mo % BRUAEXFHFR)
ST AT AR T, e S R MR
oM % BR(EERBARFHFR)
BN ZPIRYT IR IV B EERIR L RIE S R e R | B R
BEE # BEERBRXFHIFR)
Bl B EE
f£IrE #H BRCGRRHBHRFH



FEEHSETRE, MTWIREEMMATE T NRE THR, Tt R EER LR
b FE BTN & B EE, SIS & LR R RS RR A RBREEARAT,
BRI R ANRBRENERTAME, Fot, £ ARFHHa L MmA 02kt
SO TEAL R AR RTSBREN B A T RETBR A s g T AT AE TS
R, H 20 MLk, U EEEHIEZ A S ENEEEM,

Rk AR ELSEVIER A ® 91 R B 25 W) b 2= E R 2 ik F a B 1L ) 3
R S AR U T AOIS A B RAEFERR . EHEROIE R
KUk ¥ B AR DRIRIT 294 . B 35 VAT S5 ) 03 0 55 — R A R R/ AR 3
B/ X SR A EACES Y 58 3B A R IR AT R G 2595 58 =38 0 2 B A B 259 5 58 U3
SR S Y .

I Z# S 4E (metabolic syndrome, MetS) J2 IR 5% . IfLES ZE AL . IEFEAE A0 10 R 4%
ZFERIFTE AN E LW — RS, 7T 28U 1O W SO IR IR E RS T . Rilss
EAEE B o IR O IR B IR S5 2 MG BRI ST . IR g Bt
FRAEAR R )T A B ECE P, 10 2006 4E2ERFE IR 25 4H B BIK 352 {0£ 7T, BT A
KN Z B, ki 5. 8% KRN 7.5%; 2006 F2ERER IR 2 R EHA 212 {03
JC. 7 3. 504 AFHE R AN 13 100 MEEAEH TR MR R 27 A8 S 2 i 100 12
JG. AE B A A T AEREAE 259 BRI IA T 459 DU S BRI AR RE AL AR 1
HRZ549 B AR R B RIG T I R B RIBIT

W IR T8 R G YR 2R E 2T DI K AR R — SR, WIRAFE RGLE
W EEL S W RIS — SR IERE B RIS AR T BEZE AL MR AR A OCB s O — R BT
REREAT 5 AE B RENR . TRYT RIS IR BN 25 W 7E & 4E 5 UL Hh i FH B 80K, R 2 B A
BUBN BRI AL IRIT 2 E IR R G (NEFEUA AP 2D P S E R KW HE.. WK
AW R PRSI RS T A TR AR Rl . AEE R
A28 T B AERTF RIS A (AT S AR DD BEBRAS L R BT 5 | L A0 PR R B VAT 259 M Dl BE I
TAYT 254 LA K= LR ARE Rl S | iR B B AR D BB ALIG ST 2590 .

B EERET WL KR —, HRW S BRI . &5 MR A IRRIG A K
FB. B4 BB AREA SR AR 10%~12%; 3 B ME L ARG TR
RIRF R 1L 43%, 5RE N £ KB E R EARML. 2004 5F3RUIR 5 259 8 & Bk
255 {ZETC, BT A KRI85 AL, Hodh, BFRAMEI S TR KR L E, 7 2006 4
R EBRIAT 241 123800, HITE 2B AR 4. 0%, ERE, 2005 ML RGN
Yy E B F T A UL, 3K 12. 5%, AMEE = FENG T B KRGS 5
S EEEAE (IBS) | R 4 M B 18 9 9% (IDB) FIK it S A S B 3h 115 HH ¢ B B R 18T 85
.

O B R T B AN B AR R B, L RECh B FE AT E R



Z—o AR DM YA 2 RRTE B R — K22, A 5 2R BB B 20%6,
M4 E W% E T HEHURIAE 2006 AERE A 165 2FETT, SRR ERN 2. 7%, EH K&
Bk 15. 2%, TEFRE A R0 I8 A 2 ik 3026, FRFEE B 467 ; #8 2005 4R ik
St O R G A KA Y 2 B 16. 3040, B AT BE B FH 253 40 1273,
HAW KT 21. 5%, A<M IUER 4 BRI & Il 25 o0 2R 8 25 FA9 M i
25X =R EE RO M AT T IR A RIS

B 20 4D 60 4EARAR, BEE B2 e A Ik I b2 (G LA R R
SRILE B & BE T SR 254D S Bk e A48 , JUEAE BT ST DABS B SZ 44 A= W B b
A SR AR R LA % 58 3 A i i 25 LS 8 AL 22 S5 A Y B R R L A R I B T — A4
KERE BB, DI RS HUBH DU R IR 2 R S O A R E bR B g
PFER IR, Mo mE RG24 . 3-52 R BLITRI (1964—) , 5538 B A7) (1979,
o IR R AR (ACE) M 130 (1977—) #1 HMG-COA & JEEGM &I (1987 %%, iR
FZGWFTAE 20 42 90 4RARHY (5 Attt FURT 2 i 3000 DL L s UM AL e BZ 2540 - 410tk
H2 S ARFEHHI (1972 R FRMAIF (1988—) 2, Z 225 W 7E 2003 4ERTESE 12 4B HE
TEERE W A 2 HEA T A o s DUME IR AR 2 4 - 38 AR AR 26 254 (1970—) AR ZE 25 %)
(1985—) .o BB HEH BRI (1984—) (WEMBfr —EAR 254y (1997—) %, Ibfg, —4¥r
ZHYIERAR Y R I AR BE T 25 AR e R B T AR R . AN, BEIMLAR 25 9 OB T AR
G2 R T EEHEE A(HMG-CoA) 8 JR BN #1755 R ) — Lo Fr #1259 . [0 i JE T B2
a R (IBAT I B ARE A JHE BEBER R (ACAD 57 B E BEEe #7445
H (CETP) #4571 S Ak B R 36 58 2 (3 B0 1 324 (PPAR) B Sh I A S5-I BB T {L
2 1 (FLAP) 131 ; AN BRI PR 259078 i S AL Y B FE W B0 2 7R (PPAR) 4 3h
F) G EALYE AR E R RS RS 1B(PTP-1B) #1725 s EREAK-1 324K (GLP-D I 3h
Fl%, REVTHELE FRZGY RN RS FTA R KR, U8 T — 25 HF QIR
MNEA H EHRF R R S 20 B 11 18 BE A R B R AT ke CIT B PR B IR R BN
EA R AT R B R RERK-1 AR IERE /Ny F s A %, BRESESMEL, RE
TEZ MR 2 AR K — Bt R B A A ) 245 B T & % 2 B L EB AR i Bk T 9 gk
BEABEM , H TR R A2 0 2 R A BE R N oK

AFR ARG Bt FE AN Y EE, AT E A

1. AP REIEFIEELY MG EEZ RINAIE A, MUEHEN B TR
BHIE U PR AE FE R G0 AL B B AL I PR R AR S AR S R E R A Y
RHAER BRI HAGR T AH LB i 78 (UG E X2 W 4328 B 7= AR TR R B2 A
WATIR L) T 5 2500 5% 5044 P SN 56 M 700 A 22 UG PR PP T 1 5 30 S0 4 s 1 S 5k b
T BRTERNIN R YL s S R FAE AT R B2 b . B, AT T2 2A & &
SRR R B AR E N EER AR A Y FN AT RE T A 28, 3R
Xt 2 PHEAS A A X S AT TE .

2. A3t — 2k B AT E N 252 Hob A Ve R v KO T AR R B Br R
S X vE BT BERE B R S AR RTS AR A L AR T BEZEEL e D) BB RERS SF U PR A=
B F G0 Bk A A R I B B B 5 I B AR I N 2 A AT T RIS R, B TR R
TRIGIT 25 TR ST IETE R & F8 , X I, 1o [ P B B st A1 0 S e AU, o T A 25 W 1 R



PR S R R+ B _

3. A BB R T AR BAE IR AE T R R TEAL R RO NS RERBIRIT
VBT IT SR R R, R S BB R (B B4 O R A AL SR . B
BURR SR MG BIR LA I B R CFE L MRS, B T HEEN LMY, B FF
AL AR R FT LT EAL T e AR 5T S5 B SR B B 5 R 25 2 B R A A T E A
A, MAEPUERRZ Y, BR T SR8 O REEIEZS 51, I8 X 2005 4E87 LTl B 40
L JB S R BRI AB  3 24 AR K (Pramlintide) A1 &5 M 4% 2 AL K (GLP-1) 44 Exenati-
de 4T TEIFHN R, AL, A WA X A 25946 G IRIG T B 2 0 R T 498, 9
51 MR R S, ITEREREAEIRIT 5 T E A B T B AREEEME (Mela-
nin— Concentrating Hormone) F5HT I A& & U(Neuromedin U3 51%F 18 FpATH
) AT REARAR RN 2 4 B B UE R , (5 e A B i R B SR AR R ST ) M AT R A B A

4, AR A IBRAETE R G T RGO ML 2R G0 AH B 3 2 52 F0
FHER—AREESE R, MHXHANTRABRENELR. A TARNERS KR 2R
BRI 25 YRR B A O R R 0 O 2R I R SR B 0, BN 2 AR
B MK EESE SCER, NI, 528 7T DUE o R A N T # e A1 0 PR 2R 58 Ak AD
O 5 RGO M YR 5 TS 00 , 3 7T LU o SR 4R SRR 4R A C B FE i B4R
WA ., WDEE, EE RS A BRANR R L P BERES W ER R,

5. AMXTFIMRAFT/EFEWR—AFEESE R, EARM T H RMABEES1E.
WABR A B 2R SR S TH AL FR R 0.0 L SR TR 7 J T ) SR B 25 W VE AP 38 DA
BIVER (22 BAESF M TRMIANAIS R , AR T X KRB Y T P25 b2 ey Hi2- 2%
SR AR, XA R 22 TRt A RIS R E L.

BRFRS 08, R BIE T GRYT THAL TERE BRI 9% FLO R R B 254D Ab , ARG AR 2 Gt
25 R R /T S YA AL E RO RGN B A R BD, FI, NS 25Yik
A BB R RS R, WERA T WM A XT3,

B Z AMHER Y F 5 N EE S E R DR Z—, BEal LA
Ve R 25 DA R 25 2 M X B ARV E A YL R RN EE S B REE THA
BHEEAAE R PR A TH R e B9 L TH Ak 2R GE 508 FLO> ML BRI VR T 25 WD BRAR R oK ok K J& O
] ; [Fj B, Xt F 3 25 B 5T T & A A Bt S B BUR AP AR A R U, A Bl B — AR A i
W HARIFSEMENEREE.

Ha #Hag
FEXFHFR
EFHA WL
TEXRFHFR

WL mE FR
P B A5 1 L 2 AT 5 BT



51

il

(T RES 1 UL AT 1990 4, B 7EXT Mt & R M 25 L 2R A
BEAVALET G, T 2 TESG S E THEMEE R, fE X8 20 S, X A8
ELBEKNIMUEE T HHERSBAMANERRER, W E T RSEYREFE
HROLFEHFR . ARBERNAKEC LA FR BB T REFWEYRLA AL
RATEAENAYRT GRS YT, CADD) . 556, T 45 — M RCRR
(Rl /537 /AR /AR B 1 ADMET) B3R i+ B HOR I & J& , [ ANTRE S E 4r 3 T
ST VLR 25 R Nt B, RHE & R B 25 B iz Aol

55 1RRAAT 16 4F)5 U AREE 2 L RAT I B A RS E., REERAHM
FATIR B AT IT 5 I SRR S TR IR, X BB R 3 T S S ——
1E 21 W RAE T MBS —— &N, 2 RIENBENSHHE, L 8 BEH
JiR s A AL il 1 i, 30 o0 SR A 30 R RO R B 26 55 YR O S 81 42 T 3R T AR
HY RIS, ABEE EHREHS AU S BLERE S T 5| 9Rk 22 1 TTEk, #R 2 E bR
NANEFESERBENTARRR SR, MREAX PO G T HAML (AP EE
B IDBPATTREIR B A MBI XM RS ML &M .

% 1 % (Peter D Kennewell 4 R T 15 & 15 B R UK ' b B 5% m 3R 25 ot
KRR SLFHHBUEERE., 5 2 % (Walter H Moos £ 4%) X EACZE ¥ BF & #6288 F0
HLUEANEH U . 5% 3 48 (Hugo Kubinyi 3 4) XF 32 5 254 R AT & 8RB IR
AT, % 4 % (Jonathan S Mason T 44) 5 MR T A VL B 25 9 3t
(CADDY A B S Bk FI R ki f1, 45 5 3% (Bernard Testa #i Han van de Water-
beemd T4 R T 259 AN SR (ADMET) , 045 HHE AL AR TE X 7 1 1) B8 s FH ik
&, & 6 4 (Michael Williams F4) %8 7 ¥ (Jacob ] Plattner #1 Manoj C Desai F=%4)
SRR EF R A EREE S STOA WA BRI G A FE
Hi BT AR G4 IR BT . 28 8 % (John B Taylor Hil David J Triggle £ 4) £ — LR M
E RN AT AT A BB A A2y R — BRI R 254 % B SO & 1 L s 49
L BRI F B ERI L,

BITRGIER K HEXFEF GBI AW TIEE LTI BRAUESE T,
HWE L TIR R EFHEORA AN E, BAOTFERPRENEM BRI LT
JE - i« X35 R H (Antoine de Saint-Exupery, 1900 —1944) {94 = . f 5 2541k
ZFENERRAE

“BREART LA ERER.”
A AR (1948)
John B Taylor #= David ] Triggle



Tl

Hl

B 15 FF( LA A RDE R LR, 4 L R AT RO 20 B & &k,
Hrb g AT A\ A J2E R 2 TR 2 ) RV B 10 (L o8 A R S BB L X B850 B8 ) 8 00 245 W) BB AR Y
WARE s 2 ARST IREANSE R AL S WAL B R DL R AR B ML 4 2 528 (NCED 3
P BRI T 25100 A vk B (i, A AR A HE R, 878 ADMED M7 ¥R A9 &
JRER MR (B2 2006 4554 11, Frtb M2y (NDAD % B J0Fe8imi . — A
HERET : (DG DWTEFAREFRESBALE DBRT B TRMEZ A, Z 51
)R GEER TR “BE T 5 SR S B C AR () B R TR 2 2 B (R FI 838 4 e
R . Wik, EEH David Horrobin™ fiTig WL BURAE Y B A L R BT 7E “ KB HE
FAG EEAARER”Z b g R, XA 5T 2 LA il BE TR AL B 5 2 B 8 o B2
FIREATH 5B FETT S » IR “ X B SE 57 TR A e A M el IR B STk . BRI E R — 1>
A SRR BRI L (B A AR AR AR AR BE b SOBRAE LA T 55 - (1) I 4P 0Ky 24 B 278
PERIAZ OHAR K25 & B0 R HEBR R 30 5 (2) 1 BEAK#E A1 S IR, TR 52 A 9%
1R R 25 W0t 5T R A 52 L R B AR iR Kubinyi A B “FT IR AL, KHIR
7,

A — A5 TR TE [ BU25 4 A B 2z HLd H , T R A SR it 259
H2ERZG R R B G . A TRAITRSE T LA TR T O

o HPIXME RGUENR , CLIERE T BUE B SR B | FRIR L TR R ORI £ 3h RS | B

HES  BURE  # Z2aB AT MB s CRLEE P H R R PR L R I AR B+ B B S e gk
993 « o XL AR BLBR I 25

o PR R AR SRR R AR KR .

o ABSEEIE A FEILRE E IR BRI A B R R B RIETT

o WIRARG, WRHHINEER T JRAAE  RAETIS I IR 4= (BPHD MF EDI BB R .

- BIHERS, G5B AR 5 WEr a ik (IBS) R & R AE P (IDB) A1

ot /e E B s 2.

o LDMERG, WESME JUOCERREAYRF LRE,

RERBHABEEN, B iTERS AENESRGNEINIEREEPHE
73 0 ERR A B 22, B 4% John Taylor Al David Triggle, B i1/ 3 . 22 R
JLARFNFINT 7, B J5 Bl Holly #1 Heather i TV 208 AR H B AL FF e & A
iR,

Michael Williams



Disclaimers

Both the Publisher and the Editors wish to make it clear that the views and opinions expressed in this
book are strictly those of the Authors. To the extent permissible under applicable laws, neither the
Publisher nor the Editors assume any responsibility for any loss or injury and/or damage to persons or
property as a result of any actual or alleged libellous statements, infringement of intellectual property or
privacy rights, whether resulting from negligence or otherwise.

Knowledge and best practice in this field are constantly changing. As new research and experience
broaden our knowledge, changes in practice, treatment and drug therapy may become necessary or
appropriate. Readers are advised to check the most current information provided (i) on procedures
featured or (ii) by the manufacturer of each product to be administered, to verify the recommended
dose or formula, the method and duration of administration, and contraindications. It is the
responsibility of the practitioner, relying on their own experience and knowledge of the patient, to make
diagnoses, to determine dosages and the best treatment for each individual patient, and to take all
appropriate safety precautions. To the fullest extent of the law, neither the Publisher, nor Editors, nor
Authors assume any liability for any injury and/or damage to persons or property arising out or related to
any use of the material contained in this book.



Contents of all Volumes

Volume 1 Global Perspective

Historical Perspective and Outlook

1.01 Reflections of a Medicinal Chemist: Formative Years through Thirty-Seven Years Service in
the Pharmaceutical Industry

1.02  Drug Discovery: Historical Perspective, Current Status, and Outlook

1.03  Major Drug Introductions

The Impact of New Genomic Technologies

1.04 Epigenetics

1.05 Personalized Medicine

1.06 Gene Therapy

Sources of New Drugs

1.07 Overview of Sources of New Drugs

1.08 Natural Product Sources of Drugs: Plants, Microbes, Marine Organisms, and Animals

1.09 Traditional Medicines

1.10 Biological Macromolecules

1.11- Nutraceuticals

Animal Experimentation

1.12  Alternatives to Animal Testing

The Role of Industry .

1.13 The Role of Small- or Medium-Sized Enterprises in Drug Discovery

1.14 The Role of the Pharmaceutical Industry

1.15 The Role of the Venture Capitalist

1.16  Industry—Academic Relationships

Drug Discovery: Revolution, Decline?

1.17 Is the Biotechnology Revolution a Myth?

1.18 The Apparent Declining Efficiency of Drug Discovery

Healthcare in the Social Context

1.19 How Much is Enough or Too Little: Assessing Healthcare Demand in Developed Countries

1.20 Health Demands in Developing Countries

1.21 Orphan Drugs and Generics

Ethical Issues

1.22 Bioethical Issues in Medicinal Chemistry and Drug Treatment

1.23 Ethical Issues and Challenges Facing the Pharmaceutical Industry

Funding and Regulation of Research

1.24 The Role of Government in Health Research

1.25  Postmarketing Surveillance

Xi



Xii

Contents of all Volumes

Intellectual Property

1.26

Intellectual Property Rights and Patents

Subject Index

Volume 2 Strategy and Drug Research

Introduction

2.01 The Intersection of Strategy and Drug Research

2.02 An Academic Perspective

2.03 An Industry Perspective

Organizational Aspects and Strategies for Drug Discovery and Development

2.04 Project Management

2.05 The Role of the Chemical Development, Quality, and Regulatory Affairs Teams in Turning a
Potent Agent into a Registered Product

2.06 Drug Development

2.07 In-House or Out-Source

2.08 Pharma versus Biotech: Contracts, Collaborations, and Licensing

2.09 Managing Scientists, Leadership Strategies in Science

2.10 Innovation (Fighting against the Current)

2.1 Enabling Technologies in Drug Discovery: The Technical and Cultural Integration of the
New with the Old

2.12 How and Why to Apply the Latest Technology

2.13 How and When to Apply Absorption, Distribution, Metabolism, Excretion, and Toxicity

2.14 Peptide and Protein Drugs: Issues and Solutions

2.15 Peptidomimetic and Nonpeptide Drug Discovery: Receptor, Protease, and Signal
Transduction Therapeutic Targets

2.16 Bioisosterism

2.17 Chiral Drug Discovery and Development — From Concept Stage to Market Launch

2.18 Promiscuous Ligands

Targets

2.19 Diversity versus Focus in Choosing Targets and Therapentic Areas

2.20 G Protein-Coupled Receptors

2.21 Ion Channels — Voltage Gated

2.22 Ion Channels — Ligand Gated

2.23 Phosphodiesterases

2.24 Protein Kinases and Protein Phosphatases in Signal Transduction Pathways

2.25 Nuclear Hormone Receptors

2.26 Nucleic Acids (Deoxyribonucleic Acid and Ribonucleic Acid)

227  Redox Enzymes ‘

List of Abbreviations
List of Symbols
Subject Index

Volume 3 Drug Discovery Technologies

Target Search

3.01
3.02
3.03
3.04
3.05
3.06
3.07

Genomics

Proteomics

Pharmacogenomics

Biomarkers

Microarrays

Recombinant Deoxyribonucleic Acid and Protein Expression
Chemical Biology



Contents of all Volumes

Target Validation

3.08 Genetically Engineered Animals

3.09 Small Interfering Ribonucleic Acids

3.10 Signaling Chains

3.11 Orthogonal Ligand-Receptor Pairs

Informatics and Databases

3.12 Chemoinformatics

3.13 Chemical Information Systems and Databases
3.14  Bioactivity Databases

3.15 Bioinformatics

3.16 Gene and Protein Sequence Databases

3.17 The Research Collaboratory for Structural Bioinformatics Protein Data Bank
3.18 The Cambridge Crystallographic Database
Structural Biology

3.19 Protein Production for Three-Dimensional Structural Analysis
3.20 Protein Crystallization

3.21 Protein Crystallography

3.22 Bio-Nuclear Magnetic Resonance

3.23 Protein Three-Dimensional Structure Validation
3.24  Problems of Protein Three-Dimensional Structures
3.25 Structural Genomics

Screening

3.26 Compound Storage and Management

3.27 Optical Assays in Drug Discovery

3.28 Fluorescence Screening Assays

329  Cell-Based Screening Assays

3.30 Small Animal Test Systems for Screening

3.31 Imaging

3.32 High-Throughput and High-Content Screening
Chemical Technologies

3.33 Combinatorial Chemistry

3.34 Solution Phase Parallel Chemistry

335 Polymer-Supported Reagents and Scavengers in Synthesis
3.36 Microwave-Assisted Chemistry

3.37 High-Throughput Purification

Lead Search and Optimization

3.38 Protein Crystallography in Drug Discovery

3.39 Nuclear Magnetic Resonance in Drug Discovery
340  Chemogenomics

341 Fragment-Based Approaches

3.42 Dynamic Ligand Assembly

Subject Index

Volume 4 Computer-Assisted Drug Design

Introduction to Computer-Assisted Drug Design

4.01 Introduction to the Volume and Overview of Computer-Assisted Drug Design in the Drug
Discovery Process

4.02 Introduction to Computer-Assisted Drug Design — Overview and Perspective for the Future

4.03 Quantitative Structure-Activity Relationship — A Historical Perspective and the Future

4.04 Structure-Based Drug Design — A Historical Perspective and the Future

Xili



Xiv

Contents of all Volumes

Core Concepts and Methods — Ligand-Based

4.05 Ligand-Based Approaches: Core Molecular Modeling

4.06  Pharmacophore Modeling: 1 — Methods

4.07 Predictive Quantitative Structure—Activity Relationship Modeling

4.08 Compound Selection Using Measures of Similarity and Dissimilarity

Core Concepts and Methods — Target Structure-Based

4.09 Structural, Energetic, and Dynamic Aspects of Ligand—Receptor Interactions

4.10 Comparative Modeling of Drug Target Proteins

4.11 Characterization of Protein-Binding Sites and Ligands Using Molecular Interaction Fields

4.12 Docking and Scoring

4.13 De Novo Design

Core Methods and Applications ~ Ligand and Structure-Based

4.14 Library Design: Ligand and Structure-Based Principles for Parallel and Combinatorial
Libraries

4.15 Library Design: Reactant and Product-Based Approaches

4.16 Quantum Mechanical Calculations in Medicinal Chemistry: Relevant Method or a Quantum
Leap Too Far?

Applications to Drug Discovery ~ Lead Discovery

4.17  Chemogenomics in Drug Discovery — The Druggable Genome and Target Class Properties

418  Lead Discovery and the Concepts of Complexity and Lead-Likeness in the Evolution of
Drug Candidates

4.19 Virtual Screening

4.20 Screening Library Selection and High-Throughput Screening Analysis/Triage

Applications to Drug Discovery ~ Ligand-Based Lead Optimization

421 Pharmacophore Modeling: 2 — Applications

422  Topological Quantitative Structure-Activity Relationship Applications: Structure
Information Representation in Drug Discovery

4.23 Three-Dimensional Quantitative Structure~Activity Relationship: The State of the Art

Applications to Drug Discovery — Target Structure-Based

4.24 Structure-Based Drug Design — The Use of Protein Structure in Drug Discovery

4.25 Applications of Molecular Dynamics Simulations in Drug Design

4.26 Seven Transmembrane G Protein-Coupled Receptors: Insights for Drug Design from
Structure and Modeling

4.27 Ton Channels: Insights for Drug Design from Structure and Modeling

4.28 Nuclear Hormone Receptors: Insights for Drug Design from Structure and Modeling

4.29 Enzymes: Insights for Drug Design from Structure

New Directions

4.30 Multiobjective/Multicriteria Optimization and Decision Support in Drug Discovery

4.31 New Applications for Structure-Based Drug Design

4.32 Biological Fingerprints

Subject Index

Volume 5 ADME-Tox Approaches

Introduction
5.01 The Why and How of Absorption, Distribution, Metabolism, Excretion, and Toxicity
Research

Biological and In Vivo Aspects of Absorption, Distribution, Metabolism, Excretion, and Toxicity

5.02 Clinical Pharmacokinetic Criteria for Drug Research

5.03 In Vivo Absorption, Distribution, Metabolism, and Excretion Studies in Discovery and
Development

5.04 The Biology and Function of Transporters

5.05 Principles of Drug Metabolism 1: Redox Reactions



Contents of all Volumes

5.06
5.07
5.08

5.09

Principles of Drug Metabolism 2: Hydrolysis and Conjugation Reactions

Principles of Drug Metabolism 3: Enzymes and Tissues

Mechanisms of Toxification and Detoxification which Challenge Drug Candidates and
Drugs

Immunotoxicology

Biological In Vitro Tools in Absorption, Distribution, Metabolism, Excretion, and Toxicity

5.10
5.11
5.12
5.13
5.14
5.15

In Vitro Studies of Drug Metabolism

Passive Permeability and Active Transport Models for the Prediction of Oral Absorption
Biological In Vitro Models for Absorption by Nonoral Routes

In Vitro Models for Examining and Predicting Brain Uptake of Drugs

In Vitro Models for Plasma Binding and Tissue Storage

Progress in Bioanalytics and Automation Robotics for Absorption, Distribution,
Metabolism, and Excretion Screening

Physicochemical tools in Absorption, Distribution, Metabolism, Excretion, and Toxicity

5.16
5.17
5.18
5.19

5.20
5.21

Tonization Constants and Ionization Profiles

Dissolution and Solubility

Lipophilicity, Polarity, and Hydrophobicity

Artificial Membrane Technologies to Assess Transfer and Permeation of Drugs in
Drug Discovery

Chemical Stability

Solid-State Physicochemistry

In Silico Tools in Absorption, Distribution, Metabolism, Excretion, and Toxicity

5.22

5.23

5.24
5.25
5.26
5.27
5.28
5.29
5.30
5.31
5.32
5.33
5.34

5.35

5.36
5.37
5.38

5.39
5.40
5.41

Use of Molecular Descriptors for Absorption, Distribution, Metabolism, and Excretion
Predictions

Electrotopological State Indices to Assess Molecular and Absorption, Distribution, Metabolism,
Excretion, and Toxicity Properties

Molecular Fields to Assess Recognition Forces and Property Spaces

In Silico Prediction of Ionization

In Silico Predictions of Solubility

Rule-Based Systems to Predict Lipophilicity

In Silico Models to Predict Oral Absorption

In Silico Prediction of Oral Bioavailability

In Silico Models to Predict Passage through the Skin and Other Barriers

In Silico Models to Predict Brain Uptake

In Silico Models for Interactions with Transporters

Comprehensive Expert Systems to Predict Drug Metabolism

Molecular Modeling and Quantitative Structure-Activity Relationship of Substrates and
Inhibitors of Drug Metabolism Enzymes

Modeling and Simulation of Pharmacokinetic Aspects of Cytochrome P450-Based Metabolic
Drug-Drug Interactions

In Silico Prediction of Plasma and Tissue Protein Binding

Physiologically-Based Models to Predict Human Pharmacokinetic Parameters
Mechanism-Based Pharmacokinetic-Pharmacodynamic Modeling for the Prediction of

In Vivo Drug Concentration-Effect Relationships — Application in Drug Candidate
Selection and Lead Optimization

Computational Models to Predict Toxicity

In Silico Models to Predict QT Prolongation

The Adaptive In Combo Strategy

Enabling Absorption, Distribution, Metabolism, Excretion, and Toxicity Strategies and Technologies in
Early Development

5.42
5.43

The Biopharmaceutics Classification System
Metabonomics

XV



XVi

Contents of all Volumes

5.44 Prodrug Objectives and Design
545 Drug—Polymer Conjugates

List of Abbreviations

List of Symbols

Subject Index

Volume 6 Therapeutic Areas I: Central Nervous System, Pain, Metabolic Syndrome, Urology,
Gastrointestinal and Cardiovascular

Central Nervous System

6.01 Central Nervous System Drugs Overview

6.02 Schizophrenia

6.03 Affective Disorders: Depression and Bipolar Disorders

6.04 Anxiety

6.05  Attention Deficit Hyperactivity Disorder

6.06 Sleep

6.07 Addiction

6.08 Neurodegeneration

6.09 Neuromuscular/Autoimmune Disorders

6.10 Stroke/Traumatic Brain and Spinal Cord Injuries

6.11 Epilepsy

6.12 Ophthalmic Agents

Pain

6.13 Pain Overview

6.14  Acute and Neuropathic Pain

6.15 Local and Adjunct Anesthesia

6.16 Migraine

Obesity/Metabolic Disorders/Syndrome X

6.17 Obesity/Metabolic Syndrome Overview

6.18 Obesity/Disorders of Energy

6.19 Diabetes/Syndrome X

6.20  Atherosclerosis/Lipoprotein/Cholesterol Metabolism

6.21 Bone, Mineral, Connective Tissue Metabolism

6.22 Hormone Replacement

Urogenital

6.23 Urogenital Diseases/Disorders, Sexual Dysfunction and Reproductive
Medicine: Overview

6.24 Incontinence (Benign Prostatic Hyperplasia/Prostate Dysfunction)

6.25 Renal Dysfunction in Hypertension and Obesity

Gastrointestinal

6.26 Gastrointestinal Overview

6.27 Gastric and Mucosal Ulceration

6.28 Inflammatory Bowel Disease

6.29 Irritable Bowel Syndrome

6.30 Emesis/Prokinetic Agents

Cardiovascular

6.31 Cardiovascular Overview

6.32 Hypertension

6.33 Antiarrhythmics

6.34  Thrombolytics

Subject Index



