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TABLE 31.2 Apparent Volumes of Distribution for
Some Drugs in Liks
LLAN] Warfarin A Cirmnetidine
.14 Ibuprafen 3.9 Propranalol
017 Salicylic acid 8.0 Digoxin
0215 Gentamicin 30.0 Imnipramime
051 Digitoxin 235 Chloroquine
0.70 Atenolol
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For sp>-hybridized carbons the bond angle should be 109.5°, but 3-membered rigg demands 60° bond angle. Ring is

ctrained (hish in enerov)

MFO

No p-orbitals
Only 4 7-electrons in this ring

Remember — for a ring to be aromatic it must be flat, each atom in the ring must possess a p-orbital, and the number
of m-electrons must equal either 2, 6, or 10.
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Highly-reactive Arene Oxide
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Values for log P.
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Fig. 5.1 The central nervous system. Taken from J. Mann, Murder, magic, and medicine, Oxford
University Press (1992), with permission.
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Resin beads ()

. A B i

The bonding of the | |

imitial building blocks T—A B O—C

to the resin beads | |

COMBINE, MIX and SPLIT into thres new portions

Step ONE in the ”| E ¥ |

synthaic pathaay T —A-DD O AE —aT
O—B-D O—B-E —-F
O—C-D O—C-E O—C-F

COMBINE, MIX and SPLIT into thres new portions

Step TWO in the L;l H |

synthetic pathwary
O—A-D-G O—A-E-H C—A-F-1
C—B-D-0 (—B-E-H —B-F-1
O—C-D-G O—C-E-H 3 —C-F-1
O—A-E-G C—A-D-H C—A-E-1
C—B-E-0 C—8-D-H C—B-E-1
C—-E- (—C-D-H (O—C-E-1
—aA-F-G C—A-F-H C—A-D-1
O—B-F-G +—1-F-H C—B-D-1
CO—C-F-G (C—C-F-H C—C-D-1

An example of the Furka approach to combinatoral librares using a two-step synthesis
involvina three buildina blocks at each stage
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—A-B-C-B-C-ete. Librry compound Iiu-ildlnu block Codecompound
A 4
B 5
- —R-53-T-5-T-etc. Code compound C 1
bead

Chemical encoding of resin beads. Branched linkers, with cne site for attaching the library
compound and ancther for attaching the tag, are often used forencoding
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synthesis

The use of oligonuclectides to encode amine acids in peptide

Amvine acid

SUructure CMigonuclestide code

Cilvcine
(Cilw)
Methionine
(Met)

NH, CACATG
CH,COOH

NH,
CHSCH2CHCHCOOOH ACGGTA
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Synthesis site—]  Linker H Primer; P |— Tag site

|

(1) Gly Driwide imto tano aliquots (11 Met
(2) CACATG {21 AT A
Gy —( O PHCACATG Mot FrACGGTA
o Mfiz and sp it into taro aligquots ‘/
{1 Gy e ““‘--._____ {17 Met
(2) CACATG |‘" Tl (2 ACGGTA
City-Met— 3 APFACGET ACACATG Met-Met— {3 (PrACGGTAACGGTA

Gily-Gly—_ AP PCACATGCACATG

Mot-Gily —( (P CACATGACGGTA

"“\\\ /,.-"’

hdix and split into tao aligquots and
roepeat the previous processes wntil
the required library 15 obtaimed

The use of cligonuclectides to encode a peptide combinatorial synthesis for a library based on

two building blocks
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MM, = c‘""-*: @ OcH,
d—mul]‘u:& benzylox
GH,.U'UUN“ NHCOOCH, —Q—DFH Cl]]l:lfﬂfﬂ:l':ﬁlt !

| Acid-labile Moz protecting group

—NH,
>D_C'| ] l:‘ ——

Eﬂ— luorenyimethoxy
chloroformate

Base-labile Fmoc protecting group
(1) Basic Fmoc cleavage
(2) Building block (B ) coupling;
if necessary B'is suitably

protected 9r«1|H|:c::-::-:H. —@—ccn—h
(1) Acidic Moz cleavage J
n'mr-gmm-“

(2) Peptide tag (') coupling
Eepeal this sequence of deprotecting and
coupling as appropriate inthe mix and split
procedure

An outline of the Zuckermann approach using peptides for encoding
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Photolabile
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Aryl halide e e e e .
carbonate - tag 't 12 T3 T4 T5 T6
lmker ) i
al ’ ! . } ' \
a g Ci . Cl C . -F || II| |
= | I III / | II| |I||
EraTE a = "H P et ""'H |:|-__ J L—.—FI o S— SRS S
Ci 1 Py T1 T3 T Th
Tag retention bme —-
(2] Ic)

(a) Molecular tags used by Still; -~~~ indicates the point at which the tag is attached to the
linker. (b) A hypothetical representation of the GC plots obtained for some aryl halide tags. (c) The tag
chromatogram for a hypothetical tagging scheme

A hypothetical tagging scheme for the preparation of tripeptides
using binary combinations of six tags

l'ag
SLage Celveime (Gelv) Alanine (Ala) Serine [ ser)
] Tl T2 Tl +1T2
2 T3 T4 T3 +T4
3 T3 TG T3 +T6
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BEK1 BE2 BE3 B4

W sU1 - Ph

SU2 = \_\ S
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) (a) The Hantzsch synthesis of 2-aminothicazoles. (b) The reaction grid. Each square corre-
sponds to a glass vial. (c) Fanetizole
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RCOCI + R'NH, ——— RCONHR' + il
Theacid chloride basedset:

a o+ pee'e'eiete e’s's®;, — Mixture | containing all the possible A'—B
compounds.

Al + (B'BiAE'ESRiRTE'E’s'™ —— Mixture2 containing all the possible A*—B
: compoumnds.

LI {F.'.'.B“.Ba.B".B’.E:E.BT.BE.B".B'“ﬁ — = Mixture 5 containing all the possible A°—B

_ compounds.
The amine-based set:
' + (a'AZA’A*A®) — Mixture 6 containing all the possible B'—A
compounds.

. I
B + (alaZalata’y —— Mixture 15 containing all the possible B'——A
compoumnds.

ASchematicrepresentation of the indexapproach toidentifying active compounds in libraries
rormea n soluticn

il L5 (3 S sall oyl s IS8 5( S )

: dibal) galal J ol cpbil gy Jlerialy A1SA0e ciliiSa ; Fa£20
(Libraries formed using monomethyl polyethylene glycol (OMe-PEG
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Libraries produced using dendrimers as soluble supports
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Libraries formed using fluorocarbon reagents
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HO-CH, CH, O4CH , CH, 0] CH, CH, -OH
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CH, O-CH, CH, O CH, CH, 0) _-CH , CH, -OH

() b)
Removed by
washing
Impurities
in =olution
RO H e EtdEe
Obe-PEG —_— OMe-PEG-OLCOR | —————
. The first 1
b- i o o i 7 R &
block i Balid
OMe-PEG-OCOR

Reacsion fo add de secomd
braikdimg black B

Removed by washing Impuritics
™ in =solution
EOF: | OMe-PEG-OCOR-B
Process repeated e — eeP L LR
from point A as iy in solution
requined OMe-PEGOCOR-B
[t

(a) Polyethylene glycol (PEG). (b) Monomethyl polyethylene glycol (MeQ-PEG-0H). (c) An

outline ofthe use of OMe-PEG to produce combinatorial libraries

BA-B
Product

—~

X X X- A X- A
X A= X X- A
Reaction with A, the
mitial b lding block,
plus any necessary -
meagents and solvents
X A- X X- A
x X ¥- A - A
Beaction with B, the
seeond b lding block,
plus any necessary
reapents and solvents
X-A-B X- A-B
X X B- A- X X- A-B
Release of the
+ -
product and
purification
X X B- A- X X- A-B
X X ¥-h- B X-A-B

A schematic representation of the formation of a product using a dendrimer
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Libraries produced using resin-bound scavenging agents
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(&)
(o EtN,/ THF OSi(CH.CH[CF) CF)
e T BSCHCH[CF)LF,), ——— & I
Extraction
RO
(i) Exttractiom
N—O (1 HF/ Pyndine M=}
! i) Extraction _,-f‘f\/\\ s s (e ] e
R/U.u,m { I - O-SifCH,CH_[CF,) CF ),
(b}
(a) Examples of flucrine compounds used in solution phase combinatorial chemistry. (b) The
reactions used by Studer et al. to produce a small isoxazole library
Examples of resin-bound reagent scavengers
Scavenger Lised to Hemove Example Reaction
.;"_":.’“'“"“rulHE RCOCI, RSO, % NH, + RCOCI —— {"";”“‘NH COR
. - — S
BEMNCO, RNCS,
RCHCO and RCH =NRE
:::“ {S0,) Ca™ Tetrabutyl ammoninm TEAF .
. fluoride (TBAF) *ﬂ ; (SO, Calt — = l:\_ :: (SO, )LNBu, + CaF,
'-:_WN coO Amines and hydrazines l':_h}""HNGD - H:_h"r NHCONHR
. H MHR
— [
o s NH,CSNHR — =
L '/\T/f Thioureas e :r/L\/ I ’{ :'_ri"l/
Br Br o
/
A + B = Product <+ ExcessA +  Exeess B+ Bypmoduct BP
o _I--. '.. - :-..‘E "
l x |@v |@=2
i ' ST
XA wYB o ZBP

Remave sequesterad A and B by filiaton

A schematic representation of the use of resin-bound scavengers to remove excess reagents
Tom a reaction mixture. Mote: only relevant scavangers are used in a specific reaction
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(a) Close up of an HTS workstation with two liquid handling armsand arobotic arm. (b) Close up
of a 96 channel pipetting arm. Reproduced by permission of Tecan Deutschland GmbH.
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Step 1: the selection of the 7

structure fragments from the ) A
data base of the INSIGHT 11 ¢ V C
program. The molecule with A
the relevant functional group O

and/or structure is selected Ammonia Methanal Methane

The INSIGHT Tl

S r oYy -+~

Step 2: the fragments are linked
together. Fragments are joined to
each other by removing hydrogen
atoms (see shaded boxes in step 1)

at the points at which the fragments
are to be linked

Step 3: the force field of the model is
minimised to give the final structure

\
HO (/) NHCOCH,

Figure 4.5 An outline of the steps involved using INSIGHT II to produce a stick model of the structure of
paracetamol
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= Starting conformation
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4.3 MOLECULAR DYNAMICS
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in the mode!

Figure 4.8 The stick picture of pyrrole on which is superimposed the probability of finding electrons at
different points in the molecule obtained using quantum mechanics
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Figure 4.9 The docking of DBS-120 to a fragment of DNA. (a) CPK model and (b) Dreiding model (both
courtsey of Professor D. Thurston, University of London). (c) DSB-120
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Figure 4.10 Examples of the types of fragment and linking structures found in de novo software programs
such as the LUDI program. Since the structures are all regarded as being rigid, different conformations ofthe
same fragment {(structures a and b) are entered separately in the data base of the software
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Figure 4.13 The structure of bacteriorhodopsin. Reproduced with permission from D.Voet, J. G. Voet and
C Pratt, Fundamentals of Biochemistry, Fig. 10.4, (1999)  John Wiley and Sons Ltd.
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