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and .. •onlitin&J ICtivity is gmrtly efthanced. In thii C:be, ~'e-Yel'. ao addilional mtlh) lamino 
¡roup is liso addod. wb:icb may ba .. ·e an c:ffecc in cl\an.ging tbe activity. 

E.4 Bloloootarism 
81'tJisost~fYs are substitucnts or &IVUP' tbat bavc cbc:micaJ or pbysical similarhics. and which 
produoe broodJy similar biolog.i(W propcn;e~t$41 8ioi$0Sttrls:m is an lmporwu le~ modifi­
c.adon approech that has beco sbown 10 be UK-(Uito aueou.te toxiáty orto modify tbc ICtivity 
ol 1 load. lUid may .,._.. a sigJ>ificao< role in the alto:ra<ioa of p!J:IrnWl-ol 1 load. 'l'h<n: 
.,.. _, ~ ODd ooatlw;coJ itooa<fes.IS'71 ID 1925 Grimmf"l fomwl11ed tbe 
~ydriM dúp/OC<IODU law10dcscribe limolariti<> ....,._-lhM ...,,. tbe wne number 
ol •'alm<e elecuoas. bu< may .,., .. 1 dilr.,.nt nlllllh<r of aiOIJl$. &~enmeyeol,.. bl<r t<de· 
ftned l~<»lei<S u awms, ioos. or molcculel< in .. ·hid1 thc periphcnl layers of elcoWos can be 
contide:rtd 10 be Kiencical. 1be5e two ckflnhions describe cúusical iKJilt-rtr. cnmp4cs an: 
~hown In Tablc 2.2. Nondossicol bM.wsttffl do 004: hs,·e the same numbcr of acomsiUld do 
not filthc.iteric and elecuonicndcs orthe classica.l isOJaeres. but 00 produce t i mil u biotog;cal 
oodvity. Bxamples ()( tbese are !lbown in Table 2.3. Rina-chain transform:adonY aiM> cnn l>t 
ronsidercd lO be isosteric i_nren.:h.ttn&Cj. Therc are bundreds or cumpla or compounds that 
dirfer by 1 bioisosterie interch.ange:r60t some u a.m.ples m sbown in Tlablc 2.4, 
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TABLE 2.3 • Cunlinwed 

FMtr group 

~ /1'-NRR' 
J N,R 

•• R' 

N~ )Ó 
,-N 

)l./ »·· ~ 
R' )'.' 

,.-4.. N~~ ;< N-'\ ~~ 
J4:R J4:. ' )-N, N 

R 

HydrQX)'I 3rottP 

1-ot• 1 
o 
11 

- NtiCR -NHSO:R ~H~ 
R 

-NHCNI-1¡ 

-NilCN -<:l l(O."): 

Catt.rllol 

~ ~:o H)J ")) 
'}-s 

"''ú <~ 1 h 1"' 
uo /. 

X=O.NR. 

Ralo{!tn 

~ CF, CN N(CN): C(CN)) 
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BloiJ()Io¡lerlsru, hOWC'\'Cr, a.lso t.'illl lead IU chan¡c" in IK'tivlly or poteney. 1\'lr U:IUUple. if 
the ~ulfur 1Uom of the pbenothi.a.tine ncuroJcptic dn•a• (2.40) l!: repbl«d by < H=CH- or 
< H1CH1- biolsosteres. d)CO dibenzaz.epine atltidcprtstllll dru¡s (1.43) resuh. A change 
in cnzyme urfinlty abo can be observed. Por exwnplc. when thc thlatolone ring in a 
Kries of a.nli·i.nflammatory compounds selccti~ for lhc cyclooJCy¡e~-2 i¡ozyrne O\"lt:r the 
cy<;looxya..wc-1 l"'tynu: (scc O..pea- S, Seclion S.S.B.2.b. p. 280) wu •ubSlilutcd by an 
w.awtone rin¡ (i.c.., the S 'NaS replaocd by 0), the sdocth•hy for the 1wo bozymea: n:versed.r61l 

11 iJ II<Wally quit< !Urprising lbat bioiscoteriJm shauld be •udl a oucc ... ful approacb 
to 1.-Jd modln.,...,., .,.,..... of Tilblc 2.2, and c>peciaUy of Toblc 2.3, mal«! ic ci<M 
tha1 in tJlllkifla a bioiJOStcric repf,30eu•a:n. eme Of' more of tht. CoUowiog par;unew:s \li'ill 



1l 
X • ,.e, • 001 

X • OH { lfl(lo!!M:Ihocln) 

• NIIOII 

Y • CHp Z • C1 

, •• f z •$CM, l.........,, 

X • NH.O.CHa 
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cll;J..a¡t.: •ltt~ ""'pr,. ekaronic disuibutioo.lipid solubihty, -.-:.ter aotubihcy. pK •• tbemic:al 
l"tX'liYity. and h~ bondlnc. B«aoJe a dnag musa &a ro 1he ,¡te or Ktion. tbm inc.mlct 
whh '"' (KC Qqpcer l). biouo61cric ~ioe:ts made 10 a mo&c:al~ may ha'-e one <W mofe 

oC olx fol)oo.'"' tlf «1>: 

l . Slrvct14tUI. Ifthe mok-:ry rha1 is rcp1aced by a bioi.sosct:n: tw a \tNCI'UrJl role ln holdin¡ 
oth<r fllll<liONlioo in a potticular geonlCU)•.Ihco •W:. m.p., Md hrclmsen bandi•J 
will be imf)OIUnL 

<..opynghted mater .1 



1. ll..t'c-eplor inl~roclil)n.s. lf tbc moiety repl.aced i3 in,-olvd in a tpeclfie int.etK'tioo •-ñh a 
~«<p~« « emyme. 111m oJJ of lhe - acq><lipid and w>~<roolubítity wiU be 
implfWlt. 

J. 1'/tn-ri<s. U lhe IDOÓel)' rq>lac<d is ~ (or lll>oorpcion. .......,.... a.>d 
.,_.,.,ioft o( lhe .,._nd. ...... 6J>Oill>iliciiY. h)ckqlNI;.,ty. pK,. and hydlog<11 
bondia& will be imponant. 

4. M~tobolisnt.. lfthe cooidy ~Jeed i.s imvl\'ed in block'ina or aidin¡ mcabolism. theD 
the ~cal ~vity will be i:mportasn. 

lt iJ bcc.a~J.K or the~ subtle ch110g:es lhat bioi.§06:teris:m ia etTC!Qive.. This appmacb aUows 
che medicinal che:misc to tinker with ooly soroe o( tbe pant..meccn ín order te> augment the 
poccncy, selc:c:Clvity. and duration of action llnd to reduce toxicicy. Multiple aherations may be 
necc.Js:uy to counterbalanoe etfcct$. F« cxamplo, if modiflcation or n funclionality lnvolved 
in birtdin¡ abo di:crtases the lipophilicily of me molecul!!. thertby retlucin,a Íü ability lO pen­
C'Inatc cell waiiJ and eross ocber mcmbraoes. lhe molccuJe can be modificd at a diffcn:nt sitc 
wilh lllipophilic group ro lncrease absotption. But wttere can lhtse bioliOSteric repl3ttmenti 
be made? A pbannocopbore study (S<cti<>n 2.2.A. p. 17) could haYO i<lentific:d !ll<JK ¡¡roup5 
on tbe lead that could be modiñed wilhout an effecc on receptor bíndin¡ (rble !iCÍ.UKlm lhat 
l<d 10 ln!le d\ans• in poccncy). Thas<""' 111< posioom 1hat can be oafdy JDO<tific:d. Modifi· 
cuioo" o( dli• -. ll<>wever. may ~ lhe OV<t>ll mokcul>r "- and mul! in onoobe< 
.ar.icy. 

E.S Comblnato<1al ChomlsiJy 

.. -·-CIHilblltGIOrlDI cltmtislry imotvc:s tbe syntbesis or bio,-yol~J of c:Mmlcol MworkJ <• fmül)' 
of' cc:Mnpoundl ~vtn¡ a oc::rtain base ebemieal struc:lure) of rnob:ulea for &be purpose oC 
lri<>IO$ieal..:reenin¡. p>nj<ululy for lead dl-~ry or l<ad modific•llon.16>1 Typ;colly, !be.<e 
chemieal librarles are prepa:red in a systematic and repecitive way b)' oovaJem assembly 
of btllldlng Mod:s (varicrus reac1an1 molecu~s thau build up ptn8 of che QYera.ll structurc) 
to ¡íve a dJvt.l'IC a.m'ly of molocules wilh a common srqffold (thc ¡,arem litmccurc: in the 
ramily or compuundi}. The advantage of this mc.tbodolo¡;y is that ir i~ c.uriOO out on a solid 
(pOiymerlc) ' uppon. so lhat isolation aod purificalion of thc product of each ~3Ct_ion can 
be pc.rroa·med by ~tmple filltalion and washin¡ (with a vuriccy of soh·cn'IJ) or the polymerie 
suppon co which lbe building blocks ba\'t boe.o auachcd. Bec:eusc or che insolubiUty of tbe 
polymcr, t\lcrythin¡ not attachcd to thc pOiymer hl temovcd. -.•h.ic.'h alluws tbe u~ of exccs.1: 
rc.n&J 10 dri\IC the synlbetic- reactioos. The d:isad\llllllli¡CS Q( this metbodology m tbt 
diffK"ulty in scaJing up l.be reactiom aod tbe &lugishotu of n:actions. An altemativr strate¡y 
(co..ul4'1t.l JC'Q\Itftl~' ~~~) is to carry out lf)t' reactions ln aolutton • ·ith cxces.s tQgen&.. 

-.hiCh is thd sawn¡ed Mlb a poi~ ICI.'Ul&U" arter the ~ldion iscomplc:tcd. 
(Fi¡uR: l.A). la du~ app()lid:L. fiiiMioo mDO\"n lhe v.ca5 raccnr aua:bcd 10 tbc ~ 
poly...,., l<aYiOIIhe produa illsoi1JticcL)ó)l Anollla llpll<llOCh io !O""' pelymet·Wpponcd -!S ••di solutioo .-:oioos. To aYOid polllems o!~· polymer ~ 
ooluble pel)'t!hylene ;Jyool pelymrn con be ..,..¡_ 16'1 

The main ditfac::ncc:s ltDOill tbe vañous combin.uoriaJ approtehelllftl me solid sup-­
pM uscd, the metboch lar~ the buildin¡ blocks. 1he liblc (lmmobili:lcd or in 
tolulion) and numbel'1 (a fractian of tbe total Ubrtry or individual e-ntitieJ) in whicb lhe 
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