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SnLnpc), (‘.unu�o, �oxnu HANSen, CoIl\osN : ‘Flit’ oitlmtnstitative sfnuo’tunc’-aetivity s’t’la-tiosiship

oil #{176}J-(.Xi-jmho’novl)guanoinoo’s no’vo’nsibly imolsiluitinog gumissinse do’an’s’sissmuso’ : ciuassfitmifive con’s-

j)mi-nisoomi tot’ t’mizymsot’ t’ntoniu too-to souuno’o’s. .Jio’)l. P/ui.r,iiacol. 10, 954-962 (1974).

‘Flit’ sfnuo’f un’o’-ao’t ivify no’imuf ioonishuil) lout’ 9- (X-pho’nsvl )guanoinso’s isshui)itimog gutm’smsnuo’ deminninase

( l#{176}X’3 . 5 . 4 . 3) limus luo’o’ns studio’d usinig subsf-ituo’nsf o’ouiosfamsts mi-sid ro’gnessious’s assalysis. The

t’(’Stulfitug oiumisififativo’ t’elaf it onishuip �#{176}omsiinm’sus ‘so-limit omist’ ii’sight- o’xpo’o’f a priori: thent’ ant’ two

ty�ut’s oil shimto’t’ isi our omsi miss o’nizymuit’ with’s w-liit’hi susiusfifuemits isuigh’st interact. Subst-ifueu’sts in

I)0i��iti0u10 4 out’ flit’ juloo’noyl rinog inoto’rmuo’f with iiydnou�ul’soohuit’ �q)ao’�’, w-l’silo’ sumhsfituesits its iosifion 3
issto’nmuo’t w’ifi’s jitilmin spmuc’o’. floe t’l(’c’tt’tmtii(’ o’fft’t’ts omi sui)stituo’nufs toss flit’ I)hut’iu�’1 nis’sg ap��ear to

hut’ out’ vo’n�- n’suinsoon’ ituibuomnfmuioo’O’. Sto’nio’ o’ffc’o’ts tub 2-fusio’timsss mint’ o1usito’ imi’spous’taiif. Equations

wo’no’ boornmuulmifo’d loon o’nmz�’nsio’s fnoomuu twou soiuneo’s : nmul)hit livo’n timid \Valker 256 nmit tunio)n.

\%‘hilo’ diffo’ro’nsf sc’fs tub coonsgo’muc’ns wont’ studied with flit’ fwou diffo’no’nut enzynio’s, sin’silar c’c�ua-

tiounus oo’o’no’ tol)tmiitiO’(l, shouwisug flit’ gno’mut sinuilanity in o’nizyruue fnomni’s tw(u diffes’ent sounc’c’s.

INTHOI)UCTION

(�tsminiimie (!(‘mlti’sitsmlst’(1’C 3.5.4.3) is an

o’sizynuit’ whiio’li co ossvo’nts guamuisme to xaiutl’sin’se.

Ins his so’ano’hu four o’nszvm’sio’ insh’sibitons of possi-

lilt’ amstifinm’suoon muc’fivifv, B. H. Bako’r (1 ) ‘svmis

dnm’swis too mo study oil thus systo’ss’s iiecaunsc’ it

ha(l lut’o’ns l)noopouso’d that flit’ so’lo’c’fivo muction

tub tliiougtiasiisuo’ tim’s o’o’nfains funu’souns n’sight he

duo’ tom flit’ lack (ml gutamuinuo’ tlo’ani’sinoasc’ in’s tl’sese

‘[his investigootion woos sup�uoorted Iuy Public

health Servio’e fleseounch ( �ratit (‘A-llllO from’s the

Natioonoil Coonc’er Itsstittnte.

i Northu Atlantic ‘freottv ()rganizatiouts Fellow

arid Visititog Professoir oof Chsemosislry froomsi the

Institute oof I�ho’srmoocetntio’otl amid ‘fouxicooboogical

Chsetssisl ry , Utoiversi I y oof Notiules, I tmol�’.

954

suseo!ptilule cells; that is, if fhuioguaninie o’oou!d

150 it iuo’ o’omnverfo’d to) thuiouxminthiiso’ w’ithuini the

o’o’ll, do’atl’s (if the cell would ooc’cur. Baker

first tnio’d too discover highly o’ffc’c’fivc’ ro’vt’nsi-

ble inhui)ifoons oil an’s o’n’szvn’sc’ (2). Afto’n flue

chiseoover�’ oil mi high’sly mic’five nevc’rsihlc’ inshibi-

ton, a fumoctioon (such mis ---S()21’) mictivo’ with

nuelo’ciphilo’s could he attmio’hed to product’ am’s

innc’vc’rsilile is’shiihitoin. His tI’so’(onv ‘so-as that

w-hiile tl’sere s’s’sighf- mitut ho’ n’s’sueh (hfferes’s(’e is’s

flit’ ac’tivo’ sito’s oil mini o’n’szyn’so’ oml)tainued Iron’s

diffo’no’nt typo’s tub tissuso’, timid’ t’ouuld t’X1)t’t’t

is000_’sizyX-sio’ bo’afuno’s to ix’ lousnud in’s flit’ muni’sinio

ao’id inoietio’s nmo’an the aetivo’ sift’. Ho’ hoped

that ass --S( )21’ btisuc’tiom’s could lie lilmit’t’d ton

the innh’sihifoon ins smith’s a ‘svav that it c’ouultl no’muc’t
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7TX log P� - log ‘H tioms.

with mu s’suelt’ouphui!o’ in a ro’gioon outside fh’so’

activo’ sift’. If ‘s’s-mis Bmiko’n’s o’xj)o’efmutiooni thumtt

diffe�’o’moeo’s it’s flit’ i’so’murbv mon’sinsou acids is’s floe

isoo’s’szymsue (ii flit’ limithit igo’nsio’ toll timid isouo’mu-

zyt’s-ot’ is’oun’s’s the hoist- toll coould hut’ o’xplooito’d too

iuromduo’o’ im’sh’sibitours with mo high th’so’t’mipeutie
mmdcx. Un’sfoonf ui’smifo’ly, Bmiko’n did nuot live

lommsg o’nsouumgh foi o’xploon’o’ this inmto’no’sfimsg idea

0’Osti’spbt’t o’!\’.

Our t’onu’o’rm’s in’s fl’sis n’o’buomrf is with’s flit’ me-

\‘O’t’sil)lO’ ituhui)itons tot’ gumonminuo’ dotmomluiluaso! of

ty�)(’ I:

(_)H

� �-.--�-- /
H2N N N

#{149}-‘-..,;>��-�

Bm’sko’n mona! Isis sfudo’nsts (3 -6) studio’cl flit’ ins-

lui)ifioomi oil gumusuinso’ t!o’asi’sitsmuso’ ti’oonii fw’ou

somuno’o’s : nal)1)if livo’r t�iiit�l \\‘alko’n 25(’m nat

fun’s’soin. ‘Flit’ to uiuo’t’nst n’af it otis oof iiuhibitouns Iun’t o-

(lucimug 50�-; inshuibitiomim (mis hog I C) ouf o’ns-

zyn’sio’ moon’s nm’si)l)it hivt’n’, msiounsg with’s fist’ sub-

stituo’nst o’omssstasifs uso’d ins flit’ no’gno’ssiooni

misimilyses, mint’ musso’suiblt’d ito Tmiiile 1 . Th’so!

c’onro’spo onodimsg (liufmu It on st tsdit’s 0 on’s t’nszyniio�’

moons \\-‘ alko’n’ fusiioon mono’histo’d is’s Imiblo’ 2. ‘Flit’

tt’c’hiniitlUt’S uist’d in’s fist’ ft on’muiubmtfio on oil o lumi�’s-

titmif ivo’ St nuo’tuno’-ac’f ivify no’lafio oisshuips isavo’

nec’c’ivo’d co onusidc’t’mublo’ diso’ussio ins m’snid m’sn’o’nuomw

uiu!o’n’stoooid m’s’sodo’nmifo’l�’ ‘so-i’ll (7- 10).

�n ETHODS

C’ in bug 1- C’ oil Tmoblo’ 1 n’epm’o’so’nifs flit’

n’suoulm’sn’ c(onc’o’nfnatioos’s four 50 � s’o’vo’nsihlo’ is’s-

h’sil)ititut’soof gumunmimoo’tlo’muniiimomist’t’t’oin’snmoiul)if

hivo’n ‘so’huessmossm’svo’dmit pH 7.4. C ins ‘l’miiulo’ 2

no’pm’o’so’nits th’so’ iuioulm’st o’oonso’o’mstn’mifioons loom’ 50 #{182}--

no’vo’nsihlo’ imoh’sihifioonu oil guansinso’ deminusinomuso’

ir(un’s ‘\Valko’r 256 nm-of fumiioon w’luo’ni assmivo’d

un’sden flit’ smusi’so’ o’xpc’nini’so’nsfab comioclifioomss.

Tom estis’sim’sto’ flit’ h’svdnoph’sobio’ inuto’rao’fiot’s

with flit’ o’mszyniio’, ir-2, ir-3, mus’sd ir-4 isavo’ i)o’em’s

uso’d four sui)sfituo’nufs iii flit’ or/ho, iiielo, mummd

pa-na pousitiosis o-ui f-lit’ \-phit’nuyl nis’sg.

Th’so’ hydrophobic’ counistmunif in is moms’s flit’

l)emszo’mio’ systo’mi’s (1 1 ) ; fhm’st is, ir is defiiuo’d mis

‘svh’so’no’ ‘H � t ho’ lumul’fitioono o’ooo’ffic’io’nsf o of the

Iumtn’o’nit n’soolo’eulo’ i)o’t\\o’o’ni 1 -cmc’fmtnooml :ssuc!
w’afo’n’, monsd J�x is fhumit oil tie do’nivmttivo’ X.

\Imiti�’ tot flit’ ir� vmiluo’s oof Imil)lc’s 1 timid 2 himsvo’

hio’o’t’s t’o’poit’fo’cl pt’t’\’iOillSl\’ (1 1) ; ootlio’n’s won’t’

o’st in’smofo’d Ito onus mooldifivo’-o’o in ost i f tnt i’s’o ‘ I Ot’Oup-

o’m’fio’s (12, 13).

1,_tin, o’xmus’s’siuho’, fist’ (‘tilo’ttlm’stt’(! �r vmihuno’ ii in’ t lie

3-NH(’�C6H-3’-(’b i� fist’ sumsi

7�Ntt(’O�(’tIO� �i�’ 1T’ct 0.49 -1- 0.7 1 = I .20

‘Flit’ mohiphiafic vmihuo’ foom’ �r limos booms uso’cl I’oit’

l�m’ iso molipl’smof ic siuono’t jo’s. ‘Fimuis �‘N fl( � (�J� � to r is

the sus’si

�‘N H(’O 0(01 :t + �‘H r�al � )tt�,ti(’)

= -0.97 + 0.60 = -0.37

‘�Fui o’sfinuuato’lIO(’it.,(tI2(112(’6H�, tout’ msstnsf toni-

‘Oi(!O’t’ fl’sat �r�0103 � 0; fhimif is, in lout’ flit’ w-hsoobe

Stnl)sfituo’nst ( )(‘H�(1Ii2(’H2(’0H� is simlul)lv

t�CiO2CIt2C6I-O5 = 2.66

Ins flit’ o’moso’oof flit’ a- misotl �-ssmij)l’sfhumolt’41o’olo’m’i\’-

mit ivo’s f lit’ �r ‘V abut’s ii us’ t hit’ ,i’I/io, uui(-’ia , mon0(1

/)U1’O Itos sot it onos \\‘t’t’t ‘ ott imism’sf0‘ci mis

�2 70Th . I-C-i-i -(‘It-=(’It-(’l-O 0.66

It limosmilsooiuo’o’mimissuniio’cltlimifflit’smomiso’vmiluo’

0 ii �r omit’s lit’ o’n’s’splo oyo’d to mm’uuu(’iO mits(! /)U1’U stnii-

stifuto’nufs. Sinsc’o’ luoutli suit oban n’o’t’n’ao’t it 050 :010(1 �r

mst’o’, too mo o’o’n’tanu o’xfo’nst, clo’po’nudo’mot 0050 musoolmis’

Vt olusuuo’, fhit’t’t’ is a o’o’n’taino monsuoiumst o of’ to inn (‘1mm-

fiousu (14) buefwo’o’su fi’so’nui.\\‘ifhu tiso’ bon’t’So’nst

clmitmu it is c’bo’an froomsi ‘Fmilulo’ 3 thmif flit’ vo’o’t tons

ir-3 miss(l :#{176}�I I{-3� mint’ oonfh’so ogo on’smil: ho owo’vo’n,

t lic’no ‘ is o’i onssido’n’ahilo’ to ohhinmo’minif \ I it ‘t ‘sot ‘on o

ir-4 minid � I 1� -4. Ho’nso’o’ t hio’n’o’ is s000iso’ mmiii oi’s’a -

bo’suo’o’ ins inofo’npno’fissg flit’ to ut’ o ii 4-sttb ost it it-

o’tuts with’s no’spo’c’f tom fhuo’so’ Imiftt’n’ f’s’s’i 0 vmmt’imi-

1)10’S.

“Flit’ �\l I-! vmuhtno’s himovo’ ho’o’no o’molo’ubouto’tl mis

J)t’O’ViOiUSb\’ n’o’pO)s’fo’(l(1 1 ) mind lumuvo hoo’cmu

sc’mulo’d by 0. 1 . ‘[‘miff ‘S � limtrmin’ssO’tt’t’ ( I 5 ) is
o’m’s’splooyo’d ft o (‘0 on’n’o’lmsfo’ flit’ steno’ o’fbo ‘of s 0 of’

subustifuo’nsfs ins flit’ nit/to i)tisitiOinm ot flit’

_\l)h’st’ti�’l n’imig. L’. vm’sluo’s boon flit’ iimin’tio’ttlan
futio’tioons mo flit-’ luro’st’nst Iimil)t’n \vo’h’t’ tiio oso’ oob-

fmuin’so’d Iroonsi flit’ no’gno’ssioons o’ciuatiommm (16)

E� = - 1.S39,’�a,’e + :3.484

2 ‘l’boe osbibrevi ott iO)t5 otse(I is : �ol II , tss 1a r refrao’ -
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1 oh ibit ion (‘tiutNt(i ii /5 (i ii (I p/i !/.�i(’#{176}(/0(?u1 ioii p(irouuil(’t(’r2( for in /0 it, i/ion of �jiui it u tie il”(mni in axe (,froiui rabti it

liter) /)// 9- (.V-p/ucui�Ii)giuaninc

(I’ is t he o’orso’emit rat ioomo oi’hich Pr000itmces 50�� i tshsitui t louts. TIso’ o’abo’oobost e�l vol ore oif log 1 - (‘ is oobt oil toed

orsirsg l’;on. 1 . �r-4 is t he hovdroophsoobio’ o’oonst oitit foor stnbustit uemsts I to Iuoosmt looms 4 oof I hue p1sets�1 nimog. M1�-3 is t he

n’s’soohecular refrao’t lvi tv oof sttl)st it toetst s I tO j)tosit loots 3. E,, -2 is I Iso’ st enlo’ fao’i oor for sotbst I t iremst s I ms I)05i t louts

2. 1) is oims itsdio’oii (or voiriabbo’ foor t lie liresemso’e oof a 4-ooxvgets at oooss . o’-2 3 .4 i� i lie soon’s tof a o’omsst amsts foor

suhist I t inetot 5 0015 the IOhmt’tiYl ri t5�.

(‘urn- x Log I C .i lt)g w-4#{176} MR-3’ /�,-2” D o-2 3,41.

pounol -- - -- - - I C

j
t

-� �3

C

1 2-Br :3.92 :3.900; 0.01 0.0 0.103 0.0% 0.0 0.71

2 2-Cl 4.0(4 4.115 0.11 0.0 0.103 0.27 0.0 0.67

:3 4-N((’h13)� 4.47 5.249 � 0.7% 0.1% 0.103 1 .24 0.0 -0.8:3

4 4-NIh 4.5% 4.71:3 0.13 -1.23 0.103 1.24 0.0 -0.016

5 2-F 4.6% 4.675 0.01) 0.0 0.103 0.78 0.0 0.47

0_i 2,3-CbI=ChI - (lI==CFI 4.8.5 4.745 0. 1(1 t).0 0.87:3 0.36 0.0 0.04

7 4-NhI(X)CII2Br 4.89 5.040 0.15 -0.37 0.103 1.24 0.0 -0.03

S 4-(�)NI-12 4.89 4.614 � 0.28 -1.49 0.103 1.24 0.0 0:3(1
0,) II 5(10 5.181 0.1% 0.0 0.103 1.24 0.0 0.0

10 4-C((’hI:o)s 5.03 5.933 0.9(1 1 .9% 0. 103 1 .24 0.0 -0.21)

ilc 3,4-(OCH)2 5. 15 6.981 1 .8:3 -0.02 0.787 1 .24 1 .0 -0.15

12 :3-NIl2 5.23 5.48:3 0.25 0.0 0.542 1.24 0.0 -0.16

1:3 4-CF’: 5.27 5.515 0.24 � 0.8% - 0.10:3 1.24 0.0 0.54

14 3-Cl” .5:35 5.45(1 � 0.11 0.0 0.502 1.24 0.0 0.43

is :3-()(’II 5.42 5(152 0.2:3 (ut) t).787 1 .24 t).0 0.12

16 4-(’l 5.42 5.451 0.03 0.71 0.103 1.24 0.0 0.23

17 4-Cl!:o 5.45 5.394 0.06 0.56 0.10�3 1.24 0.0 -0.17

is 3-(’l ;_).t.o(_) 5.525 � 0.07 0.1) 0.603 1.24 � 0.0 ().37

1#{176}.) 3-(�hl:t ‘1.70 5.499 � 0.2(1 0.0 0.565 1 .24 0.0) -0.07

20) 4-(211:, 5.89 5.56% 0.32 1.02 0.103 1.24 0.0 -0.15

21 4-(’II((’hIh 5.92 5.762 0.16 1.53 0.10�3 1.24 0.0 -0.15

22 4-01-1 6.0K) (‘o.262 0.26 -0.67 0.103 1.24 1.0) -0.37

23 :3,4-Cl2 (1.0:3 5.795 0.23 � 0.71 � 0.0103 1 .24 � 0.0 0.010

24 - 4-(ClI2):tCH:� 6. 19 � 5.941 0.25 2.1)0 0). 103 1 .24 0.0 0. 101

25 3-Nl-1(�hl() - (1.3(1 - 5.821 0.54 0.0 1.031 1.24 0.0 0.19

26 4-C611:, 6.47 5.926 0.54 1 .96 0. 103 1 .24 0.0 0.01

27 3-C611:, (1.012 6.85#{176}.) 0.24 0.0 2.536 1 .24 0.0 0.0(1

2% 3,4-CII==CH-- -(�H=ChI (1.010; .5.96:3 � 0.70 � 0.66 0.873 1.24 � 0.0 0.04

2#{176}.) 4-OCt!; 6.70 � (1.509 � 0.19 -0.02 � 0.103 1.24 1.1) -0.27

:30 3-Nll(�UCH�Br (1.77 01.681 0.0#{176}.) 0.0 2.27% 1 .24 0.0 0.17

31 4-OC2hl, 7.01 01.661 0.35 0.�38 0.103 1.24 1.0 -0.24

32 4-U(C112):tCoII:, 7.25 7.52% 0.2% 2.66 0.10�3 1.24 � 1.0 -0.24

33 :3-Nll(’t)(’oH:, 7:30 7.499 0.20 0.0 :3.464 1 .24 0.0 0.02
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“ 1”o’oumoo refs. 3 mind 4.

I’ See �om:’m’imoonus foor soooono’es oof these t’oomsstotmsts.

‘. ‘Ibis jutu tot woos isot onseti I to derivi tsg I’�is. 1-5.

wh’st’no’ i’0.a-u’e is flit’ gnooutp radius oil Bom’sdii

(17). ‘Fo oobfmuims �E1, loon flit’ 2 ,3-(CH) � ni’sooio’t�’

its flit’ ssmoiuh’stisvl n’suooio’ty, ovt’ assumiio’d that

0 onsl�’ flit’ first o’aniiouni mifommu’sis in’svomlvo’d in flit’

sto’nic o’ffo’o’f . \Vo’ hiavo’ used flit’ vmuhuo’ oil 1.70

four tho’ eminbousi nmidiuss ins flit’ mui)omvt’ no’gno’ssion’s

o’tittmifiousi loin flit’ caleubatiosm oil E�. ‘This ti’scudo’

tub c’muheulmutimug E� inooni’s i’miii do’n \Vm-imols radii is



(‘oni-
l)ound

x l.oog I (‘

Oh- (ak-u-
served” lated

ir-4” )oI R-.1” I)” cr-.3 , 4”

1 4-(�)N1I2 4.64

2 4-NH2 4.66

3 4-Nil(1)Cll2Br ‘mOO)

4 3-NIb “sOS

.5 4-Cl-I3 5.09

(1 4-CF3 5.10

7 II :�.io

S 3-(’Il 5.5%
0,) 4-C2!!;, 5.64

10) 4-(’l 5.015

11 4-C6IL 6.27

12 4-OCH:, 6.4(1

13 3,4-CH=ClI---(’hI==(’hI 6.55

14 3-NHCOCII2Br’ 1.70

15 4-OC2H:, (1.72

1(’o 3-NHCOC6II3-2’,4’-(’l2 7.33

17 3-NHCOC6H4-3’-Cl 7.44

is 3-NHCcK61-14-2’-(’l 7.60

“ Frooros refs. S oimsd (1.

.i log
I (‘

0.14

0)04

0.0)1

0:39

0)35

0.49

0) .0%

0)1:3

0)0)1

0) . 14

0. 19

0)04

0.012

01.25

0.04

0.3%

0)02

0.18

4.49%
4.61%
:� .012

5.437

5.4:39

5.58(1

5.182

.5.450

.5.01.50

:� . 50%

(1.082

(1.49%

5.932

6.445

6(182

7.713

7 . 423

7.423

- 1 .49

- 1 .23

-0)37

0) .0

0) .56

0)8%

0.0

0.0

1 .02

0)71

1 .9(’o

-0.02
0) .016

0)0

0:3%

0) .0

0.0

0.0

0. 103

0. 103

o.1O):3

0.542

0). 101:3

0). 103

0. 10:3

0) . .“s(‘O.’O

0). 103

0. 10�3

0. 103

0.10:3

0). 87:1

2.27%

0. 103

4.464

:3.9(14

:3.964

0) .0)

0.0)

0) .0)

0.0)

() .0

0.0)

0) .0)

0.0

0)0

0.0

0) .0)

1 .0)

(1.0)

() .0)

I .0)

0.0)

0) .0)

0.0

0:36

- 0) . tOG

-0)0:3

-0). 16
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N ittiihens I tO t hi,s t oshle sbsoow I hoe pero’emmt oige correboit looms (r#{176})bet wt’ets cooo’hm ouf

correlat loots st ind�’ of gonatsi too! deosmsii nsomse fruits’s rabbit liver.

ir-4 ir-3 or-2 MR-4 MR-3 MR-2

1.0)0 0.00 0.02 0.45 0.03
1 .()O 0.0)0 0.01 0.13

1(X) 0.06 0.01

1.0)0) 0.13

1.00

I Iso! vail abules ,mso�’oI 0 to I hoe

D

1)

a2 , 3,4

0.02 0)0)2 01.0)1 0.01

0.01 0.()O 0.01 0.03

0.95 0.9% 0.02 0)19

O.OS 0.07 0.11 0.1.5

0.0(1 0.01 0.04 0.01

1.00) 0.89 01.01 0.13

1.00 0)02 0)22

1.00) 0)12

1 tX)

‘‘duni’sn’siy” l)munminiit’ft’n I) \\m’ss uso’d too muc’o’oounsf

loin flit’ o’xmuhfmutioon’s mu muo’fivif’o’ oil /)t1-ra ( )H amid

OR iumic’tiounss. Tlio’ utility oil o-� , ;�, anud 0 ‘so’mis

mulsom O’Xj)ltOnt’(!. ‘Flit’ miiomdifio’d Hmis’s’sns’so’tt toots-

stamuf o’� limis ho’o’ms w’ido’lv uso’c! too unst’oo\’o’n

9-(X-PHENYL)GUAN5NES INHIISOTtNG GUANINE n)EAMINASE

‘FAB1.0� 2

u:u7

Iiu/uibitioii tons/ants’ (intl /)/i!/S’u((ii’/tO’F)ii((ii p(ir(iuiieto’rx _for ii�/ou/a/toni o,/’fJtu(ittono (io-(imttu taso’ (,fro,i, lbulkir

256’ rat tumor) in, 9-(A’-phe,,�,i)y,IaItuI,o’

(_‘ is tist’ cooiso’erst n’oil louts wit Is pm’omdtoo’es 50’ � imshibit louts. ‘Floe o’osh’inboii (‘01 voibue if bog 1 ( ‘ is oobui oil tOt’(l

usimog l’:q. t. ic-4 is t hoe 1svolm’oopbsoobuio� t’o)tsst oust foor siobsl II uo!tol S i to p� sit loto 4 0 of I boo’ �uboo’moyl ring. \I I -3 is

the ms’sooleo’inboit’ t’efm’oso’tivitv oil soobstittnemol s its 1oO)slt bits :3. 1) is ito imooboo’oit out’ voinloihbt’ ft or’ t but’ presemoo’e of a

4-oxvgems oil outss . o’-3 , 4 is I hoe siomss oof a o’oomost atsl ‘i four stohsi I I ioo’mot s o to I hot’ bubio’moYl ml tog.

0, See �omETItO Ot)5 four so too rot’s o of t Isese o’omssl oust s.

�r-4

� -2

MU-4

Mli-3

MR-2

E,-2

iABt�E 3

�8qu(ir(’(1 ,orrciatiou, uui(itri.u’

1)mist’d tons the oooonk out )�I . (1huanfoon’s (18). ‘Flit’

vm’sluo’s tub a’ boon iuueia- timid /)a-ra sui)sfifuo’n’sfs

‘svo’no’ fmuko’mi moons’s oiun no’c’o’nf o’ot’s’spilatiooiu (1 1).
\Vo’ liavo’ fako’nu Chimuntouns’s valuo’s (19) fnoms’s’s

flit’ mussihiun’s so’nio’s it on on/mo iunuc’f it onus. ‘Flit’



log 1/C = 0.380 (±0.15) w-4 + 0.690 (±0.17)MR-3

+ 1.100 (±0.45)E,-2 + 1.336 (±0.41)D

+ 3.747 (±0.51)
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special direct rc!sois’sasice isutenacfions bc’t wt’t’n

substituemuts and a neactiosi center imi the

moleculc’ ui’here the dc1ocalizatiosu of a posi-

tive charge is important (7). Tn the pno’sesit

instanec’ our ccisucc’nn’s was loin interactions of

the 4-OCH3:

CH3�-���-- �-‘

It was fo’lt that as’s o’lecfroisu-deficient site is’s

the (‘nzyni’st’ migl’sf is’sferact- ovith fhc’ ring elc’c -

trons in such a w’a\’ that it woiuld i)e gnc’atly

facilitated by resonance with the 4-OCH3

functionu.

The parameters � amid (11 have bec’n foirmu-

lated by Swain amid Lupton (11) to aecciunt

for f-hc’ fwou types til electnos’sic character of

substit-uo’mifs, imuductive (�) and resonance

( 61). Sigma ccinstasufs havt’ long heel’s assumed

to reprc’so’suf- tht’ resultan’sf sun’s of these twcu

forces: �x = lFx + (33x. lactoring u in this

fashiosi allows om’st� to explore the two types

of electroisic substifuent space indepo!nd�

entlv.

RESULTS

Is’s studying fhc’ structure-activity rela-

tiosusluip of the 9-pliesuylguasiint’ inhibitors of

guas’sisue deasuuis’sase fntunn rabbit- liver, f he

followisig parameters (1 1) for the substifu-

ents were cosisidered: ir-2, �r-3, ir-4, E8-2,

I\-IR-2, MR-3, MR-4, �#{176}iIR, �r, �mr#{176}�,�,

�+, �, 63-3, 61-4, amid 1). Tho’re is cos’ssider-

able evidence to support tic’ direct lium’sal

uiaturo’ of the hvdnouphobic o’ffect tub substifu-

emit-s (20) ; hesuce in has been exas’s’sinued for

each tub tho’ thnc’e p(isitio)ns (or/ho, uoieta, a-nd

para) ommiflit’ plio’siyl nisig (ir-2, o’tc . ) as wc’ll as

iii thc’ (‘tui’sipOsitt’ so’sisc’ (�7r). Foour oil the sub-

st-ituesuts (in’s flit’ j)lit’1i�’1 ring a-re in’s 1)ositiohi 2.
Sisuco’ Taft’s sto’nie c’ius’sstanfs a-ne availablo’ loir

thit’se, E8-2 ‘s’s’as studio’d. It ‘so’as found to

hi’st idol sushstifuc’nt o’ffo’et s oml or/ho lus’sct ioum’ss

ho’tfo’r thas’s i\II�1-2 our ir-2, althouughi there

is high (‘ollim’seanity ani’soong fhc’sc’ three vectors

(Tablo! 3). Since flit’ sign’ss tub flit’ coc’ffick’iufs

in’s the better connt’lmitioonus usilig \IIt-2 amid

ir-2 went’ usually nc’gmufivc’, indicating largo’

gnouups lower flue activity, it sc’enu’ss salt’ too

eom’sc!udc’ f-hat a stenic c’ffect is invulvo’d, amid

1��2 is the parannt’fer oil ehcuiee. MR oubto’ns

appc’ans tom he a good n’seasune cub inft’nni(ulecu-

lan is’sferactions in i)iouehic’fliiea! pnoucessc’s

(21-23). 1”oiur fypc’s 0)1 o’lc’cfronie c’ffeefs were

eoinsido’no’d ; hoiwever, a’, o-�, IF, tumid (11 dou muof

appc’ar tom havo’ a signifleasuf rc)lo’ in the quasi-

f itaf ivc’ st ruefure-activitv ro’laf icusssi’sips. Iii

the pno’linuis’san�’ studic’s with the aboonenit’su-

ti(uiit’d cooi’sstants, which gave fain corrc’la-

tic)ns, it uvas (ubserved that corsgc’mso’rs with’s

alkoxv luncfituns in position 4 w’c’re itivari-

ably much mure acfivo’ that’s predic’to’d liv

ro’gnessioin t’(juations. Thert’lore a dun’snuiy our

itudicatcur variable (24) was en’s’sployed too ac-

count for this structural beaturc’. This proj-

ducc’d ciuife a significant improvo’mt’sut in

ccurrt’lafkun. In’s all flit’ inuitial sfudic’s conu’s-

pound 1 1 (3 ,4-din’siethouxv) of Table 1 was

found f(i he much less activo’ than expected.

This data point was delc’ted from subsec�uc’s’st

analyses. Thc’ “best” ec�uafion cuhtain’sc’d is

20

32 0.928 0.363

Iii Eq. 1 C is f-ho’ nuuoulan concc’ntnatioos’s tub in’s-

hibiton causing 50 � inhibition, ii repneso’nif-

the nunihc’r of data l)0i5’sfS used in foinniulats

ing the equatitun, r is flit’ conrelatiosm couo’ffi-

cic’mut, S is flit’ standard deviation, munud flit’

figures is’s paro’nutheses are the 95 % confi-

desuco’ ii’sfc’rvals. By “best” o’quatioot’s is

mc’ant- flit’ equation with the Ia-rgc!sf- suun’si)c’r

of tc!ns’sis, all of which’s are justified by flue

stt’jii’s’ise applit’afitoii cml the F test. Eciuatioun

1 is highly significaiit (F4,27 = 42; 1”i,27

= 5.4). i\Io)no’ovc’n, then’ are eight- dafmu Ptuit’stS

pen vanial)lt’ . In ondo’n to be sure tha-f tio sig-

nificant linear ctisiihis’satiouns of flit’ parani’s-

efc’rs n’so’tufious’sed aboovo’ ‘svouuld givc’ mi bt’ftt’n

conrc’lation than’s Eq. 1 , 1 1 o�l flit’ paramiic’ft’rs

( \IR-2, o�+, )J, amid 61 wo’no’ oun’sittc’d) ‘s’s’ero’ uso’d

tom denivo’ all poossihlo’ equations (2#{176} 1 =

2047).

All hisiean eo)n’siuimumutioum’ss cml the 1 1 vminiablo’s

‘ss’enc’ snado’. Tho’ go’i’senal t’qusafitumu Ion such



lcog 1/C = 0.38�r-4 + O.67M11-3 + 1.28E,-2

+ 1.43D + 0.35�oi + 3.52

n r S

log 1/C = 1.65E,-2 + 3.79 32 0.553 0.783 (3)
log 1/C = 1.52E,-2 + 0.49MR-3 + 3.80 32 0.698 0.674 (4)

log 1/C = 1.27E�-2 + 0.61MR-3 + 1.38D + 3.72 32 0.853 0.499 (5)

log 1/C = 0.459 (±0.20)w-4 + 0.580 (±0.1O)MIt-:3

+ 1.325 (±0.49)D + 5.122 (±0.20)
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cooiuil)iniatioliS is

Noi. of con’sbinatioonss = /0 �_,
(11 -

where -n nepnt’st!mits flit’ nun’sl)c’r cii variables

and i the nun’siben fakes’s at one fin’se . Ion o’x-

ample, the numho’r of fhnc’c’-vaniahlc’ echima-

tions is 11 !/(11-3) !3 = 165. This gc’s’sc’ral ap-

proach to ro’gnessioum’s analysis, in w’hich tonic
eoui’ssiders all possil)le !in’sc’an (‘oml)inafiouns of

the independent variables, has bo’en dis-

cussed by Danic’! and Wood (24). Actually,

because cub soumc’ eullisieanity in the variables

ro’sult-im’sg is’s singular m’s’satnices, mn’sly 1920

t’iuations resulted. (if these, the equatiosu

with f-lie low’c’st stas’sdard deviation ‘so-as

Alfhoiugh the stas’sdand deviation of Eq. 2 is

lower f-has’s Eq. 1 , th(� additiomual tern’s is’s �o-

is iicut- significant- (F1,26 = 2.72; Fi,26 a.1O

2.91). A l)c’ften se!ectios’s cmi suhsfifuo’nts

miuight reveal a ssu’sall 1)ousitivo’ effect for c’lee-

f non -withdrawing lum’set-ions.

Lookim’sg at- the structure oil Eq. 1 stepwise,

we fimud flit’ followimug circler:

E8-2 is flit’ twist in’spoonfminf single vaniablo’ ; it

stands out l)ecaust! tub its highly delc’fenioius

effect tin’s mictivify . The m’sext miuust inipontamit

variable is IMR-3, loullowo’d by D amid fho’n’s

ir-4 (Ec1. 1). Except loin the eoeffieic’nts with’s

E.,-2, tune ohsc’nves a coumustam’scv in flit! eot’ffi-

cit!l’sts ill o’ac’h oil flit’ fo’rnu’ss amid imitercc’pts in’s

Et1s. 1-5 which’s to’sfifio’s t(u flue indept’sudc’no’c’

it’s the variables, as is oil coiunse appm’sno’nt in’s

flit’ eonno’latitin’s n’satnix ol ‘Fable �3.

Equafios’s 6 hi.as ho’t’m’s lorn’sulated frois’su flit’

data im’s Tahilc’ 2 icon insluihitioun’s of Walko’r 256

rat tumui(un esizym’s’sc’ loin o’oon’sl)aniso)n with’s Eq. 1.

Edluatios’s 6 does s’soot etmm’stmuiii a-si E., to’nn’si,

sin’sco’ ncos’se 01 t lit’ 2-subst it uted denivm’st ivo’s

wt’nc’ testo’d on’s \Valko’n et’szvsnt’. \Vlien’s flit’

(‘0 mnfidc’nct’ Iin’sif s ant’ t m’skc’n’s into ctusisido’na-

titus’s, the cot’fficic’nts (ml Ec1. 6 do ncut appt’an too

difft’r significantly Intinu’s thousc’ of Ec1. 1, Sub-

tnactin’sg 1 .24 X 1 . 1 (E8 Itin H) fntun’s flue isiten-

� cob Ec1, 6 gave a value oil 3.76 eonupaned
‘so-ith 3.75 loon Et1. 1. Equation 6 is highly

sigtuifieant (Fin =�57; F3,1.0 a.00� 6.7).

DISCUSSION

Is’s vit’w’ (of flit’ large variations is’s suhstitu-

o’mits oil tic’ c’onuipoum’sds of Tablo’s 1 mun’sd 2,

Eqs. 1 and 6 are very gtucid currelations. The

stamudard do’viatiom’s uf about 0.3 indicates

that the I�o eoom’scentrafituiu is predictable

withimu a factor of ±2. There is a 2500-fold

nam’sgc’ is’s etis’seentnatiomis is’s Table 1 asic! mu

H r s

32 0.935 0.352

1000-bold nam’sgc’ in’s c’on’sc’c’tifratiom’ss in Table 2.

Omit’ could t’xpc’c’t heffo’r results if K1 had

heo’nu deternuino’d inusto’ad of I� ; howc’ver,

the results dci slicuw that I�oo is a vahuahlt!

eomisfaiit in’s flue sfud�’ oil structune-ac’tivit�’

nelat iosuships.

Baker ‘so’as wc’hI aware thumu-t- 2-substituei’sts

greatly reduced imuhibifoonv activity, mmmd he

attnil)utc’d this tou the nit’cessitv tl’sat the

9-iihsc’nu�’l nis’sg ho’ o’ouplamuan ‘soitli the lso’to’rom-
cyclic nimig. \�Vh’sile this stt’nie effect is ciuanti-

tativo’lv do’scniho’d h)v flit’ E3-2 fermi’s is’s Eci. 1.

ti’so’ne is mucu way t)b kssow-inig exactly what is

invoulved. Bako’r ‘so-as also awaro’ oil flit’ ac’ti-

vatisig effc’c’t- oil flit’ ouxvgo’n atomi’s mi lioisitiom’s

4, whose o’ffo’et we liavo’ quamit-ifio’d by flit! use

of I). He eos’ssidert’d if likely that flit’ ooxyges’s

loomso’ 1)muir t’lectnooiis tsiighut 1)0’ intt’rtut’fisig with’s

a 1)h’st!1’s�’l nisig oil flit’ c’iszyn’sc� mu a kind of

ehimingo’ framusber eounu’splex. This so’o’nius lo’ss

ml

18 0.961 0.297

liko’ly fcu us flimu’s flit’ l)ossihihit�’ oil miss imofo’n-

ac’tioom’s with m’s I)cmsitiVt’ o’o’n’ster such mis mis’s

1NH�. At first it wmus flioough’st that mu sjuo’cimu!

l’t’st imianic’t’ in’sto’n’aeti(ons n’s’sigh’st ho’ no’spo onssii)lo’
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ft)t’ this inmc’no’mtso’d mu’tivify. 1”oos this n’o’aso mu

flit’ list’ oil o�+, ;�j, m’snsd f1 ‘soas o’xiubooro’cl, bunt

‘s’s’ithitui�tt sut’t’o’ss. Sino’o’ this o’ffo’o’t tub ( )H anscl

(_)1� in’s hutositions 4 c’ansmmoot ho’ attniluutt’(I too muss

o’lo’c’fno omoio’, sto’nio’ , oon’ h’svcln’o ophio oi)it’ t’flt’t’t o ins

flit’ n’ing, hittlo’ is lo’ft i)ulf too l�oostuslmlfo’ ml

51)t’t’imil in’sto’m’muo’tit osu oof f lit’ hoonso’ �)miin t’lt’o’f t’oonis
‘so-if l’s so omsit’ o’lo’o’f nouso-clo’fio’io’nst o’t’nofo’r oof flit’

o’mizymi’so’.‘Flit’ uso’ oil flit’ (lUnushiu\’ lianamu’st’to’t’

O’Sfmtl)hiSht’S flit’ f’mic’t thimit mis fan mis i\IR-4 gout’s,

tlio’so’ 4-sutiisfifuenuts ho’hm’svo’ hiko’ mill oifh’so’n

4-subsfit uo’m’sts. If is oonly thino ougli c’mino’ful

s’o’gn’o’ssiouno mumialysis th:i-t such isito’t’ao’tiouims cuss

1)0’ do’hinuo’mufo’d with’s sooni’st’ do’gno’o’ tub tort muisstv.

If is sunpnisimsg thimuf nso’iti’so’n flit’ 4-NH2 nuoun

flit’ 4-N(CH3)2 siuoow’s this gno’mif insc’no’miso’ is’s

mio’tivity. ‘I’iiis nusmiy ho’ c!uo’ too flit’ ns’suc’i’s m’siout’o’

hiydnompl’silic’ NH2 stoking uHf a slightly differ-

o’m’st bis’sclinsg pooimsf.

( )mse clmutmt pooirof (o’ounsipoounscl 1 1 ins ‘Fmuiulo’ 1 )

‘so-as isoot insc’ludo’d ins fho’ negn’o’ssioon’s mun’smilvsis.

This do’nivmofivo’ (3 ,4-c!i-U(’H3) is m’sbomut 70

tin’s’so’s loss muc’tivo’ fl’samu Eo�. 1 pno’c!ic’ts. Ins this

insfm’snico’ oumso’ domo’s nsoof st’e flit’ usual o’xaltm’s-

tiousi shoowno i)y 4-()H fumio’fioons. ‘Flit’ no’musousi

loin this is niout OO1)viOOUS, i)uf it nim’sv ho’ tlim’sf

flit’ stroung iiiclin’tivo’-fio’ld o’ffo’c’ts oil’ flit’ 3-oox-

‘s-gems afoumus ro’t!uco’ fist’ muvailmohiilify oof flit’ loonoo’

pair o’lo’ctnouns Oti flit’ 4-omxygo’iu atooni’s.

�A nnomst insto’no’sfis’sg f’o’afuno’ tub Fo1. 1 is flit’

dift’o’no’sut pananiic’to’ns, ir-4 amid MH-3, loon sub-

sfituo’msfs isu flit’ nuela m’ssuc!pa-i’a posifiomnis. This

c’lem’ss’ly signuals flit’ difl’o’no’iuco’ ins mnela mimid pa-i’a

sPat’o’ ; flimut is, flit’ s�at’t’ adjacenif too fhiomse
too-to P005iti0mt55, Sinuc’o’ th’so’no’ omits ho’ c’oosisidt’na-

1)10’ o’oulhis’so’anity 1)t’tw-o’o’si flit’ in muid \IIR
��t’c’foons (14), it is itiipoortmuuit too nooft’ is’s Tmiblt’

3 flimut �-�3 timid \IH-:3 mint’ o’ssentiahly isudo’-

pendo’mit. Tlio’ siso’ssago’ from’s thc’ i\1 H-3 to’nm’si
is thmi-t uuuela spac’o’ in tluo’ o’sizyni’so’ is m’souf i’sy-

dncuph’soubic’ . Substifuc’mmfs is’s iuueta spac’�’ cause

inihuliifioiti l)V disfoontiouns oil tho’ o’nzyn’sic’ cur iv

i)oimidisig thromugh dispo’nsion fourc’c’s ton a c’oomi’s-

his’safioun oil l)tufli. This muppo’ars to ho’ a ciuahi-

ta-tivc’ly diffo!nent prcueo’ss Inouni’s t ho’ deso olva-

ti(im’s pnoo(’o’ss whit’hi is sou impomntasst in’s liydnou-

1)houi)ic is’stenactiousis. ( )f comumrso’, dispensioui’s
ioono’o’s are in’svoilvc’d in booth �r tumid \IR ; hiouw-

t’vo’n, )IH o’ffo’o’fs m’sppt’mir tom omcc’un in’s poular

�1)at�’.
Para 5Pm’set’ mippt’mins fou ho’ hyc!noplicohie,

althouugli flieno’ is soimo’ ui’sc’o’nfaiiuty becauso’

tub son’st’ t’omlhinc’anity ho’tw’c’o’n’s in-4 munud \IH-4.

1”ntunim l�muliho’ 3, ).2 0.45 out’ /‘ = 0.67 loon thuo’

c’o ont’o’lat it iii 1)01 w’t’et’s f hoSt’ tuvo mvo’o’fo ins. Ho’s’sc’e

flue tuuglo’ so’pas’m’stirsg flit’ vo’cfoum’s is amo’oosiiso’

0.(�7 our 45#{176}.I(lOmully, omit’ w’ouumld hiko’ S(onit’-

th’sisog appnoiao’hiisog 90#{176}. ‘Fh’sat ir-4 i’ nuuuc’l’s

flit’ supo’t’iton l)munmim’sieft’n loon 4-iuiio’tioosus cmii’s he

50’O’ns hit- siibstifutim’sg \IH-4 four �r-4 its l’:ci. i

“Fhuis vio’lds ani o’oluati(un’s uvitis i’ tub 0.579 t’om’si-

hiant’c!too 0.928 tout’� 1 . Sinico’ i’q. 5 hmmis ass
1’ oil Oi353, �lR-4 c’(Osmts’ihllfO’S hitflo’ too n’o’c!uc’-

titosu iii fist’ vanim’ssmc’o’ mi flit’ c!m’stmo. This suggo’sfs

thimut /)o21’U- 5Pm’st’t’ iS h’sydnoiph’soohuic’. If is oil ums-

usumil insfo’n’o’st fi’sm’st Bmuko’n mit’t’ivo’d at sinuiilmsr

0’t onso’lusi otis m’sbouut flit’ mimuttint’ oif iiueiu m’ss’sd

pare s�mut’t’ l-)y oiuito’ c!iffo’ro’sut t’omiSoon’sitsg (5).
Ho’ nsouto’d fi’smif ‘so’h’so’ss an’s - S( )21” si’souio’tv \\‘m’ss

�)t’tij0’t’tt’tl initom /)ui’a sjit’st’t’, fist’ ct inuipomusud w’m’ss
go’mso’nall�’ ft music! too 1)0’ a revo’nsiblo’ in’siiihiiton,

s’soof mini inn’o’vt’nsil)le ini’sii)itoom’. �\ 11 hut o nut’ tub

flit’ inno’vo’nsiblo’ imoh’sil)itours w’o’ro’ (‘mist’s us ‘svhich

flit’ ----S( )2l” fUni(’titisi ‘so-mis pnoojt’c’to’cl in’sfoo nuela

spmio’t’ (5). ‘Flit’ oonio’ o’xo’o’pfioomu ‘s\.as flit’ pa-na

sutlist ituemsf

_CH2CH,NH���r2F

If is l)tossihuht’ thmut this boomog groouju o’xto’sscls

l)O’yo omit! li\’d!nouplio Ohi(’ /)a1’a sPmld’o’. Bako’n’ mm’s-

fioumsalizo’d fhumif - -S021” ins jnina slumio’t’ imuibo’d

too vio’ld int’o’vt’rsihlo’ is’shuhitoa’s ho’t’muinso’ oof flit’

�)mluc’ify oil nuut-’lo’oo1)h’silic’gtooups ins this mipoulat’
no’gioonu. In’s ouuela spat’e, ‘svluio’hi Bako’s’ 0(11’s-

o’ludo’d ‘so’mus l)��1mun, tlio’no’ ovooulc! ho’ a munich

gno!m’sto�r probability thmut mum’s- S()21” f’umuc’fiois

o’oiuld finn! mo suifal)lv 1)tmsititomst’d sstic’io’oophiilo’

ft on’ flit’ c’oovalo’mit i)tul’sd it onsuimufiousu slo’o’o’ssm’sn�-

loin m’struly inno’vo’nsiblo’ inihubitor. Its flit’ dc’-

vo’loopm’sio’nt oil Ec1. 1 ‘s\’o’ paic! situ atto’s’stiooss fou

Bako’n’s no’asooninug simic’o’, fo)n us, moist oil it

so’eni’so’d difficult tom bulb ow’. Hoowo’vo’n’, (our

i’siatho’miiatical c’xpressiounu turns tout too soluano’

with all oil Baker’s qualitative fh’sin’skimsg!

:\ I ono’o ovc’r , if shows f he isi’spo os’tam’sc’o’ oof

Bmuko’n’s nicudus tupc’nas’sdi oil first sfudyin’sg flit’

ro’vc’rsihle inuhihitomrs of mum’st’mizyi’sio’ ho’bouno’ at -

to’nipt mug t ou design innt’vc’rsihlc’ isuhuihit t ur�.

Equafioutu 1 shows how titit’ (‘miss d’Sfal)!ish’s flit’

poulan our aptilan nuaturo’ oil substituo’imt spaet’

mind in’s this way nnake a ho’ttc’n decisioun’s muhomuf-

flit’ iilaco’n’s’so’nt oml f’unietioiius suitai)lO’ io)n

couvalo’mitlv muttachuing itihuihiton to o o’nuzym’sio’.

If niust ho’ no’niio’n’sbo’no’d that msi’s�’ signsifi-
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can’st as’s’somunt oil 5Pmlt’t’ is’s ani o’muzvn’s’so’ t’m’snunsiuf lit’

trimly l’sooni’soogt’nuc’mus. I”our flit’ Pnt’St’s’st mill thimuf

tan’s 1)0’ smuid is thmit twom go’nuo’rmil typo’s tof spmot’t’

ant’ knuouwni too 1)0’ l)rO’st’nit irs pncufo’im’ss missd fl’smif

ir min’sd 1\IR- apl)O’min too n’s’sodo’l suhsfituo’sut in’s-

to’ractnonus loon flit’ hinuuitin’sg cast’s. In’s-bo’tw’o’o’ni

situmitiomsis, ins which a sul)stitut’tst is partly in’s

huydnoophiouhie sl)ac’o’ anmc! pai’tly in poulmur spate,

I’s-’smly ho’ n’s’sodeled n’s’soono’our lo’ss o’quahly ooo’ll luy

ir ton \IR, dc’pen’sdin’sg tim’s flit’ pencc’n’stmigo’ tub

o’achi t��’j)0’ oil space is’svo)lvo’d.

Simuco’ flit’ addifiouni tub mi to’nn’s’s in’s (ir-4)2 too

Ft1. 1 did m’soof givo’ a signifio’mus’st inupnomvo’n’s’so’n’st

it’s o’oin’no’lmutioos’s, (unit’ shouu!d lie mule tom nomiko’

nut uno’ 1)O uft’n’st inl’sibito mrs ho’ is’st’nc’asinig t lie

hydnompi’somhic’ity iof 4-suhstituo’sits. Th’so’ ust’ oil

c’nomss-pnomdut’f in’sto’nmlcti(us’s tc’nsi’ss Su(’li as

( mr-4 ‘ i\1 IR-3) in’s flit’ eonno’latioun’s did s’sout muppo’mun

to) 1)0’ sigiiifit’mis’st. ‘Ilhuis is i’stit- sUnj)niSitig, sis’sc’e

fiio’n’e mu-ro’fo”sv 3 , 4-disubstitufc’d eoumugo’n’sens.

Although Bako’n studic’d mu vanit’ty ouf coin’s-

go’nmo’ns c’oi’stainuinig mum’s-S()2l” gnooup, wo’ hiavo’

sioot iti(’luded tho’t’s’s it’s this anualysis beo’miuso’ oil

flit’ umsc’o’rtain’stv mul)out tho’in no’vo’m’sihlo’ tin is’-

rc’vo’nsible actions. \Vo’ mint’ sioow woonkinug wif hi

th’so’se c!o’nivativo’s.

‘Flit’ missenfioms’s is coon’s’sni’soonulv n’s’smudc’ti’smut m’sc!c!-

in’sg n’s’sooro’ tenn’s’ss too mi no’gro’ssioon t’tiumufioms’s ‘so-ill

in’s n’soocast’ bow-c’s’ flit! c’oonro’latioon’s and ovill omit o’ni

in’sj)noovo’ it. \Vl’silo’ tisis is fruit’ as ian as flit’

c’oort’t’lmitious’s o!000’fht’it’nit gout’s, it is nout fruit’ oil

flit’ s’s’souro’ nigonomus test tub iiu’spnoovt’cl connela-

tioutu, ti’so’ stamudmund clo’viatioui’s. ‘Flit’ fact that

go’nuo’nmufll’sg ouvo’t’ 1900 o’quatiousis dic! suout- ps’to-

dut’o’ m’sIntone sigsiific’asit eoonne!atios’s than Eq.

1 shioows that wh’so’n oos’so’ has a sufficio’nt siusii-

bo’r oil c!atmi pominuts pen vaniablo’ amid c’nu’sjulooy’

jim’snm’smi’st’tt’ns with no’al chc’n’s’sieal t’s’so’am’sis’sg mi m’s
gouoodl n’sm’sfh’so’snmitit’al n’s’sodo’l, it is iv suoo siio’mun’ss

(‘asv toi ool)tain m’s i’sighc’n connelmutiooni 1)0’ tlio’

ras’sdo mm’s’sadditiomn’s omi inno’lo’vasut panm’sn’sit’ft’ns.

It’s flit’ pno’so’tut c’m’sso’ theno’ must’ hour im’sipoontmus’st

stnucf urm’sl bo’m’sttint’s which must ho’ ao’c’o munit o’d

loin too f’ounniiulato’ Eq. 1. \Vh’so’mu thieso’ femifuno’s

at’o’ fako’s’s o�mino’ omi, flit’ additious’s of 1900 tours’s-

l)isimifitmtiS oil SO’VO’0i diffc’no’m’st nio’mis’sisigless (ion

flit’ j)no’so’nmt St nuicfutre-ac’fivity ro’lm’sf iousishiip)

vanimublo’s in’s n’soocase leads tom m’sbunth’so’n sigsmifi-

c’misit n’o’duo’tiosm iss u’animuit’o’.

Fojumitioon’s 6 o’sfablishuo’s flit’ fact mu (luansti-

fativo’ tenn’s’ss that loin no’vo’nsiblo’ im’sh’sil)ifout’s,

t’nszyniio’s f’noom’s’s nmul)i)it livo’n anid \Vmilko’r 256

finn’sioon mint’, too m’s finsf muppnooximi’satiooms, ideisti-

o’al. Sinico’ 5500 2-subsfifuifo’d do’nivafives wc’ro’

fo’sfo’c! mogm’simsst \Vmuhko’n o’nszvnio’, loom I’.’�-2 tern’s

mi�ipt’m’sns mi 1’cl. O’u. _\.nuoofl’so’s’ isuto’nc’stinug poissf is

that o’oom’sgo’nso’ns 16-18 oil Taut’ 2 w’ero’ isoot

to’sto’d migmun’sst th’so’ n’mihuhuit hivo’n o’iuzysu’so’.

No’vo’nflio’lo’ss, flit’ o’ooo’ffio’io’nits with’s flue vas’i-

ablo’s in’s l’::t�. (‘� mint’, within’s flit’ c’oon’sfido’nc’o’

lini’sits, flit’ smit’s’s(’ mis ins I�l. 1.

()nuc’ womuld nuoot hut’ justifio’c! isu using floe

inidic’mutoon vmunial)ld’ I) boon thuo’ so’t oil data itt

ltil)lt’ 2 fako’ni multmtit’,Strict’ tinily two datm’s

l)tuitifs limivo’ it’mitunt’s n’soodo’led i)y this tt’rsui.
Hoow’o’vc’n, sinco’ flit’ o’ouo’ffio’io’nsf with’s 1) in Eq.

1 is n’s-si�it’ii ho’tten’ o’stalihishut’d (boour cimitmi-

j)tiitits), flit’ lmio’f thumut flit’ twom o’ooo’flio’io’ssts art’
flit-’ smun’sio’ o’sfai)hislic’s flit’ sin’siiliur noolo’ ui 4-(J1�

f’ui’setioomis in’s emio’h typo’ ooi t’lizyniit’ with’s somnue

do’gno’o’ tub co’ntm’sin’sty.

FAluafiounus 1 mimic! 6 c’mins lit’ uso’d too clo’vo’lop

nui(ino’ l)oft’nmt isuhiibito on’s, t’spt’t’im’sIly It on use in

1110. Suite adchin’sg a to’n’msi in’s (�r-4)2 did not

no’sulf imu mis’s im’s’spnouvo’d to on’ro’lm’sfion, t ho’ isudica-

tioun is flimot miioono’ iuvclnoophiombio’ grouuips o’couhl

1)0’ Plmi(’t’d is’s hiousitiouni 4. Htow-o’vo’n, tmvc’n-a-ll

huvc!no i1)ht mhieitv is oof flit’ utmoio ost in’sportance

loot’ m’sc’fivitv in thu (25). Loow oovo’n-m’sll livdno-

ph’sooliit’ify c’ooulcl ho’ muimuinsfmoinso’c! l�’ ouffsc’ttisug
lango’ hipooph’sihit’ 4-substituo’nits with’s vt’ru’

huydnoupi’silic’3-subsfituto’nsts. Such’s n’sioolo’o’ulo’s

c’atm s’sooov be do’sigmso’c! mo mn!vmin’st’o’, usinig flit’

exto’s’ssivo’ st’ts oil ksuo owns stii)stifut’tsf tons-

stmim’sts (1 1 ). Sinico’ Bmuko’n wmis ai)lO’ too n’s’smuko’in-

no’vo’t’sil)lo’ inuh’sibito ins which ooo’no’ so’leo’t ivo’ in

th’so’is’ attmu(’k tons flit’ o’nuzvnno’s inoomui fwo o

soouno’es, it ‘soooubd so’o’mii likely thimif hi’ pn��p�’�’

ro’gulafioonu oil th’so’ oovo’n-mill lipoophihio’ o’hmirao’fo’n

0 of’ to inigo’nuo’ns, hiefto’n’ minit if umiioun’ Pt ott’sst iatt ins

10 01’ t hit ogum’ssuino’ co ould ho’ clo’vo’loupo’c!. ‘Flit’

crucial iniipoun’fmissc’o’ oii oovo’n’-all hipoophihit’ity

loin mun’sfitun’suoun’ c!nugs h’smts luo’o’mu c!o’m’siounisfi”sto’d

ro’o’o’nithv (26).

REFERENCES

1 . Baker, B. U . (19017 ) .1 . lied. (‘/ueuu, . , 10, 59 -6.1.

2. Baker, B. IL (19(17) 1)os’i,qit of ,4,’time-,Szte-I)o-

reetc(l Irr(i’ersil)ie Li,Z!/?iio’ Jut/u i/tutors’ , \Vilev,
New Yoork.

3. Baker, B. II. & \Vooood, %V. F. (1967) .1. .110(1.

(‘/ueuo., itt, 1101 -110)5.

4. Baker’, 13. U. & \�ouood, \V. F. (19(1%) .1. .110(1.

C/ieuui., 11, 044-649.



962 SILIPO AND HANSCH

5. Baker, B. H. & Wood, %V. F. (1969) J. Med.

Cheuuo., 12, 216-220.

6. Baker, B. II. & Siebenseick, 11. U. (1971) J.

Med. C’/uo’uuu . , 14 , 802-805.

7. hANsel!, C. (1973) in S/rue/nrc-Activity Rela-

tiouts/uip.s- (Cavallito, (. J., ed), Vol. 1, pp.

75-1015, 1,, ter,uatiouual Eiieyelopedia of Phar-

nia(olof/y auid T/uerapeuties, Scot . 5, Perga-
fli(Ofl Press, Oxford.

8. Tote, 1#{176}’iI.S. (1971) Adv. Drug Res., 6, 1-77.

9. \‘erloop, A. (1972) its Drouj Desigmu (Ari#{235}ns,

E. J., ed), \(il. 3, un. 133-187, Academic

Press, New York.
10. Franke, II. & ()ehnse, P. (1973) Phar,uoazie, 28,

489-508.

11. Ilaoisch, C., Leo, A., Umsger, S. H., Kiius, K. 11.,

Nikmuitani, D. & Liemu, E. J. (1973) J. Med.

(‘heumi., 16, 1207-1216.

12. Leo, A., Hansch, C. & 1’lkimss, D. (1971) Chemuu.

Rev., 71, 323-616.

13. Ilanscls, C., Leo), A. & Nikaitani, I). (1972) J.

Org. (‘hem., 37, 3090-3092.

14. Iloitsscls, C., Unger, S. H. & Forsythe, A. B.

(1973) J. Med. Cheuui., 16, 1217-1222.

13. Tosft, H. W., Jr. (1936) in S/eric Effects in

Organic Cheuuuistry (New-ms’samu, �1. S., ed),

PP 336-675, Wiley, New- York.
16. Kuitter, l’. & Hansch, C. (1969) .1. Med. C/iemn.,

12, 647-632.

17. Bondil, A. (1966) J. P/ujjs. C’hemuu., 68, 441-451.

18. Charton, �‘J. (1968) J. Ant. C/uo’,,u. Soc., 91,

615-618.
19. Choirton, M. (1971) ins Progress’ ut Physical

()rga,iie C/uemuuistry (St-reitwieser, A., Jr. &

Taft, H. W., Jr., eds.), Vol. 8, pp. 239-241,

Wile�’, Iisterscience, New York.
20. IIansch, C., Kim, K. H. & Sarnsa, H. 11. (1973)

J. ,.tnu. Chern. Soc., 95, 6447-6449.

21. Agirm, 1)., Hersh, L. & ibooltznsams, 1). (1963)

Proc. Nat!. Acad. Sri. fl’. S. A., 53, 952-938.

22. Hamssch, C. & Coats, E. (1970) J. P/iar,,u-. Sd.,

59, 731-743.

23. llansch, C. & Silipo, C. (1974) .1. .lIe(i. Cheuuo.,

17, 661-667.

24. 1 )amiiel, C. & \Vood, F. S. (1971) I”ittiiiq Equa-

lions to Data, pp. 55, 169, 203, Wiley/Inter-
sclen(’e, New York.

25. Ho-onsch, C. & (‘layton, J. M. (1973) J. Pharuut.

Sri. 62, 1-21.

26. 1Iatssch, C., Snoith, N., Etogle, II . & Wood, H.

(1972) Cancer Cheunut/ter. Rep. 56, 44:3-456.




