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SUMMARY

Time Hammsclo nooet-imt)d of ccorrelatinmg biological activity w’it.io che’nnical structure, using

regression analysis, oo’oos applied to (he catechool O-metioyltnansfenase-catalyzed O-methyla-

t-ion of toeutral �dde chiaiii-substituted ca(-echcols. A c(ornelation of the ratio (no-eta : pai’a) e)f

0-metioylated pnc)elucts with (he stenic effe’ct of (-hoe substituemmt, mis well as the (-namoSpe)rt

factor, ovmis fcounicl. Time electromoic cloanacter of time subst-it-uemmt did not effe’ct time product

distnibutiomo. The experimentally de’tenmimoed maximum velocities for the substrate react-ion

could be conneimoted with (hoe stenic aiod electronic parameters of the substrates. The Michae-

lis-i’tlemoteno coefficie’nt (K,,) was pioonly correlated, apparently because of time imihene’nt error

in time’ extrapolootioonm from ovimich it ovas ob(ailmed.

Tionee nottj e-om’ I)ott ioova�s have be’en pro-

P05d�dI for (hoc inmooctivoUion of ctttechoolanmiooes

( 1). TIoe first is uptake by adnemiergie’ mmerves,

folloived �)ttrt-ly by re’clistnibu(ion and storage.

Time seconod is dletormnmtotiolo, perfonnoed by an

mt raneurommal enozynme, notonoanoine oxida-se

(2) . Thoe (-bind ptotiiivoiy is by mmmi()-noethoyho-

tic)Im reaction catoilvzed by t he (‘xtnane’une)ntol

enzvnioe ca-techeol O-methovltnammsfo’na-se. This

enz\’nme cattilvzes t hoe (-ra-mosfem’ of nmeth�’I

groups frono S-tocle’mmosylnmmetioiconiioc’ to (hoc’

j)iOetmcolio’ hoydneoxyi gn(oup of (he cate’chcol-

amimoes atucl to variety of eothen e’atecimcols.

nt-i\le’tll\’latiolo hoots beeno oossunoc’d (to be (hoe

majoon immmtiowmo�’ (3) iii I/IC). Hooweve’n, no’c’ermt

studies hotove elenme onostntoted t imat p-nme’thiyla-

(-itomo coomo be (lot’ l)t’t’dooflmitmtiOlt patio for the

reactio)mo of (‘ertoumo c’atechools -it-i vitro ovitho

catechol O-omoethmvl(rtonosfenase (4, 5). The

significtmnoce oof tioo’ /)-noethylationl l)athio’aY

ii)- 000 iS illustrated by (hc’ o�occurreiocc’ of

hmonoooisiovmomoillic to(’id (3-imvelnoxv-4-noe(hmox-

t Visitioog Fellt)W, 1971-1972.

Cu�yrigtit F- 0972 by A(’a(l(’IflOC t’ress, ItO(’.

�At1 rights o�f retr’,j,ot’tooio on otoy 1)110 reervetl.
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yphemoylacetic acid) as a normal urinary con-

stituent ito mami (6-8).

Our data are base’d on exte’nsivo’ studies by

Cre’vcliimg et ai. (9-11) e’oimcenioimig time mecim-

anism of tnaimsrnet-hmylation, using a catechcol

O-me(hmvltnarmsfe’nase enmzymc’ nuxture in

vitro ovith mmio’ide’ vtonie(v of cato’cimo)lamilmes

aimd substituted belt nal side clinimi catechols.

1mm corder to anoalvze time stnimctune-activitv

reia-tiommship of substituted ca(o’chols ito the

preseloce cof this e�ozyme mixture, time met-iood

of Leo, Hamosch, and Elkins (12), usimmg a

double pr�’cisie oIl n-oat-nix iimvension no’gnession

analysis, w’uo-s applied to the ioeutniol com-

poummds listed in Table 1.
Time st-nucture-toctivity ooimalvsis pne)mul-

ga(ed by Haimscii can con’nelate a bicological

activity expnessiono (imo our case the activity

of time’ (‘atee’iOcol O-noe�tiovltnaimsfo’rtie’ system)

w’i(h a j)ar(itionl coe’ffie’ie’mot, log P (the t-namis-

p(ort l)ananoeten, anmalytically dd’termimie’d ito a

1-octaimol-wate’n system), the’ Hammett a’

conms(aiot (e’lect ne)IOi(’ I)tonm-Inoo’ten) , alod time

Taft E e’onstmimmt (s(c’n’ic l)Imnmimeter), among



(�) = + (2.40)

2. Substitw’oo( 27 (CH2C1H�OH):

-CH2CH2OH = ni-OH�C6H0�C2H0

+ -OH - C6H5OH 2 ( 1Ioonosch, personotol o’oroornionoication,
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otioo’n peossible ptonmonoo’te’ns, via ei(imo’r to linmo’tor

d(flitotit)Ii (simoovim as Eci. 1) on to ne’ho(o’d

I)anabo hic o’oI1lttti�tO . limo’ ne’gnessio)Im tomualysis

solvo’s (imo’ t’eiltatiooi for time various L’ vmolues.

1

log�=k1+k2ir+A’3a’+k1L (1)

Time’ o’onompo)ummds ovo’ e’ioooso’ to) ceom’m’e’lmoto’wen’e

all nmeut rtil side’ cioainm-simbsti(uto’d cato’chmeols

( 1 1 ) . \Vo’ do’hibc’nato’lv exe’lude’d anoiouo’s mimic!

acids since’ ove felt tioe’ne would be’ inohoe’remotlv

gretiter difficulty oo’it-h (imo’se e’oompoouomels usimmg

time Hminisch nit’(hod of tuomol\’sis w’itim tloe usual

steni(’, o’lectroonmic, miood (t’tmtmspont factoors. l’on

e’xamplc’, thmc’ne is no mt-pnieoni ii’moy of komoiviomg

w’imethe’r time amino’ eon time monminme stilt, (hoe

carbooxyhic mocid eon time’ cmorboox\’lato tonioono,

exists during irmtentoctio)oo witim (hot’ c’ouzyme’,
a-mud thus moo oo’a-y e)f klme)i\’ilmg ivhichm simeould bc’

cc)rnehated. Alsoo, time mme’ce’ssminy ste’nic pmorano-

eters (�E) are unavai!mobie for maiuv of time’se

substituermt-s.

Tioe Partition ctoefficit’nots, log J), immove toot

bec’n e’xpc’nimc’rotally determined for (lie’ sub-
stituted cmoteciools lis(el ito Tmoble I . A

calculated coefficiemot, in’, estinoatilmg log1o P,

was assigooe’cl (to the subs(it-ue’nt II in I from

the’ literature’ omi the tonmalogous pai’a-

substituted phemmcois (13), or it- was ctmicula(e’d

inmdirectiy tos nuooted boiooi’. Ito genoo’ntol, a

slightly bo’t(o’r correla(ioon ivtos ob(tiined ovime’ni

the subst-ituenmt R iii 1 was e’ooimsideneel too ho’

oriented /)al’a na(imen tlomum ito-eta too (ioo’

phelmolic hyclroxyl gre oup . The’ unmsubst-it Ut o’d
ca(echtl ( 1 , 2-diim\’drox\’beloze’nme) \\‘mos d’otO-

sidered e’onusttuo(- thnoughcou( t be sent’s tonoel

o�’as givt’no to ir value of zeroo. Extompl(’s of tue
inmdirc’ct c’molc’ultotion felloow’.

1 . Substituo’nit 1 (COOC0H5):

-COOC2H� p-OH--C6H:,---COOCH3

(ir) + (1.96)

+ ( -1.81) - (1.46

= -0.87

- eliffene’noce ( -0.02) be’twe’eom 1)0(1(7 tooiel

/)al’a -OH--C6H3----C2H5 = - 0.89
3. Sirbstituemmt 15 (NHC()C6H5):

-NHCOC6H� = C�6H�XHCOC6H�

-

(7r) (2.62) - (2.15)

= 0.47

- (lifft’t’t’tie’e’ (0.22) bet ioeo’mi (lot’ �o1oeoooi

totO(l bo�nmzent’ series oo’it ho o’oono-

jugtoted cmmnboouyl substituenots �

(p-OH----C6H5---( l( )( ‘H3) - (( ‘0H�-

(�)CHo) = 0.22 (diffo’re’noce ito log P

vooluo’) = 0.25 (ir’ oof INHCO(’6H5)

Substitue’Iots 8, 1 1 , 13, 14, 18, 20, 21 , tonuel

22 ovo’ro’ similarly e’alculoote’el. Time -or voolu(’s

ele(ennoiloo’d for time’ vmoni000s subs(itue’nits tore
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\-�alues o)f a’ wem’c’ eobtuoiruo’d from time hito’n’mi-

tune’ (14, 15), except f’eon sirbsti(uemmts 7, 21,

ion-ic! 22, for ovimichm time’ a tof to CHOCH3 gnioup

was use’d, aroel stnbsti(uo’oit 15, w’imicio woos pre-
sunme’d too be’ e’(onmpmorable (to ton XH(’OCH3
gn(oiop ito a value. Botim a noeta-a’ tonic! a

/)al’a-o’ term (iioeta or pai’a (to time’ l)ioe000lic

imvclrooxvl grooup) ove’ne’ tnio’d ito (hoe negne’ssionm

tonoalyses, as ovene conobinoatioonms (todle!itive,

subtractive’, tone! multiplicative) t)f a’-iio eta

tone! o’-/)al’a, sincc’ (boere wtos too mi-priori ii’ay

(of cle(erminoirmg ovimicim ovas time noone mo-

pon(armt. Time pai’a-o’ ttrmd ioieta-a’ ptmranmeters,
oo’heim use’d individually in time ne’gnessioni
aomtolysis, gmove’ tobout (hoe’ sanme (‘o)rrelation ito

(ioe o’o-ose’ oof V,,,ax ((he’ notoxinioum velocity of

time no’actiomo). Timo’v went’ fooummd to be superior

(0 timeir combilmat-icon te’nnms. Sinoce, imoivc’ven’,

noore pai’a-a’ values ovene elinectly obttoinomobie

frono time literature, oo’o’ cioo)se timese for time
negr(’ssionm tmnalysis; (hoe values tore listed in

Table 1.

= 1.00 Time’ limited availability of E8 coonms(aomts#{176}

(16) forced (he immtne)ductionm o)f centaino a-p-

Pr�xinoa(ions. A ca-nbconmvl noooie( y , wimeoo
l)nc’semot in time substituo’nut Ft in 1 , w’mos O’d)Ii-

+ -CH3 - C6H-,OH

+ (0.5) - (1.46)



�n/’j� ratio
(Eq. 2)

T103Lt- 1

Stibstit ueott p(or(1000tters tutu! tot .trtotttire-attirity (‘orre!atoo,o; obs(roe(l os. predicted 0’(IltIe s frooot

c(orre!ati),o.s

R = �in Oog. 1) or � � o,, Log t --.01 EC1. 2 Log 0 0’ (Eq 4

� - Ob- (Jb-
served served

i(O()-(Tl ( TI 1 00 -0 39� 0 4�0 2 330 1 45(�

2. - C(CT1:u)� 1.S5� 1.54� 0.197�’ #{176} � 1.600

3. C1I:, 048 t).0()� 0.170� 2.16() 194(1

4. -Br 1.13 0.08� 0.232� 2.520 2.090

5. -- C11() -038� 0.00� 0220� 1 .820 2. 190

(‘t. - 11 (id) 1 .24 0.000 ‘ 1 68()

7, -C’112---C1l�)1l -089- -0.77� -0. 151 1 .850 � 1 .9#{176}.)0

8. -(‘1-12---C112 Nil (()-(‘hl; -054 �040: -0 151 2()6() � 2450
9. -No2 050- 0.28, 0.778� 1 .880 � 1 920 -

10. -Cl 0.93 0.27 0.227, 2390 � 2. 150

11. - (2() -(112 (‘1I:i 0.39 -0.36 0502� 2.140 2.240

12. -�F 031 078 0.062 256() 2110

13. -�C112 - (‘iI:� 092 -0.07� -0. 151 2. 16() 2.010

14. �C() (‘til:, 154 �o.38 0.459 1840 2350
15. --Ni1---(() (�Il: 025 -0.36� 0.000 1950 � 2280

16. - Co -(‘113 - 0.11 -0.07� 0.502� 2100 2340
17. CF3 140� -1 16- 0540� 2690 276()

18. - -Nh-Co (ih � -121� -038 0.000� 1.580 -

19. -CiI2OT-1 � -12(i� -020 0.080 1.850 ---

20. - -C() -(�1l�----(1I� - (il: 089� o.:�o 0.502 2.080 � -

21. - -(�i-l2--CU---N1l2 - 1 92� -0.3(t� -0. 170� 2. 140 � -

22. --(‘112 (�)UCl1- -0.58 -0.39 -0.170� 2.260’ --“ -

23. - CX u � 14 0.73 0.660- 2.470 --

,‘ N 0)0 ltse(l for t’t orro’la t tot 0.

b Select (‘(I for pro’(lit’t i(tto : see I hoe’ I cxl

l)oO a ttnoavailbho’.
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d Pretlio’t otlolo’,E a tool a’ ho:or:on010’t(’rs available fo’onu I hoc ii te’n’ool toot’.

Pre-
(liCtelt

2.157

3.105-
2

2.230

1 934

1.880

2204

2.276-

2 04:3

2560

2.153

2.253

2 020�

1967

2. (i17�

1 .754

1743
2.137�

1626

1 .868

2.47!)

Pre- Ob- Pre
diCted served dicted

2.390 - 0.85 � 1.27

1.894 - 0 0.13
1.961 0.85 1.01

2 . 299 0 . 57 1 . 11

2.314 2.10 1.61

1.648

2 . 067 2 . 20 � I .79
2.052 1.70 2.57

2.019 � 2.03 0.97
2.244 � 067 � 0.77

2370 � 120 � 1.51

1951 � 0.35 � 0.35

2.0G2 � 0.95 � 0.97

2 :386 :� 10 � 1 .20

2.228 � 2.60 � 2.19

2324 � 120 � 1.64
2341 � 036 - 0.43

442 2.95
� 2.00 2.53

� 1.50 1.31

1 .20 � 3,96

1.00’� 2.4

2.2261 046 0.45

04: �_�- -- �iT S-4denosylL-methionine’methyl-’4C ICH3O.r57���.l...R +

tic-- - � - � COMT, Mg HO�’�2D�.,-”� ‘�CH�O”#{176}’�D,.2

meta poro

F ot ; 1 . .lieth !Il(lt �ott (�t,f’ . t’b.st 0 1 ti tt(! ((110(10 t�!.

(OMT is (‘atechdol ()-noethvltt’aoosfen’oose

sido’rc’d sto’n’icoohl�’ o’o1uivoolo’not too to noe’timylo’noe

an amiele’ e�n’ tOOi esto’n’ ivoos c’eonusie!o’n’o’d! o’o1uiv-

alenot (to 0010 o’tbo�’l noooio’ty, arid (be’

(CH2)1-OH gronm�) hood time’ I’]. of to

(CH2)x-(JCH:t subs(ituto’e! foor it. A dun-nm�’

l)ttrame’te’r \i’tos inotreoduce’el 005 tO cornectioll
tc’rm fen (iot’st’ tt�)prOOxinOtOtiO)tOS. It die! omoothelp
the’ c’orro’hotioooo, oonmd it ovtos clrtoppo’el fneom time

final sent’s oof o’olumotiorus

( ‘e)rneltotio onus ivo’o’o’ OO(tt’floj)to’d wi(io (hoe e’n-

Z\’tflotti(’ activity po’r(inme’not to the’ catee’hol

()-oomo’(hm\’lt rtoousfe’rmose etozymd’ roiixture. The’y

irme’ludo’d (a) time’ .\ I ie’iomoe’lis-i\ Io’rmten constant

(K,,,), (b) time’ rntoximunm veloocrty (V,,,,,,) of

(boo’ trtonosiomo’tbo\’luotieonm reaction, (c) the

proodue’t K, . � , poossibl�’ choanac(enis(ic of
substnmtte-o’omz�’nme ino(e’rmoctio)Ims, aiod (d) (he

meta:pao’a ratieo (no- p) eof time’ O-me(hyla(ed

preoducts oof time’ n’o’actioni show’mo imo Fig. 1. The
elatmo ove’ro’ iob(toiomed froono Creveiinog ci al. (1 1).
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leig-�� = 2.00(± 0.12) + 0.lSir(± 0.12)

+ 0.26E8 ( ± 0.22) + 0.49E82 (2)

wlme’r(’ if = iii��-- p rmoti(o clivide’d by molecular

oveiglmt tof substrate.

log � = 1.57( ± 0.38) + o.:3s�( ± 0.42)

+ 0.32E,, (± 0.44) + 0.49E2

ovlme’no’ :ii = � /) n’titit) divided by nooiecultin

oveigim( subst note’.

104 = 2.17(± 0.15) - 0.22E8 (± 0.21)

+ 0.97a’(± 0.88) - 0.16E32

(±0.2) - 1,:37a’2(± 1.64),

N = 16,5 = 0.22,R = 0.74

wime’ne V = V,,ax divided by molecular

ove’igim( of sub trtite’.

1og� = 2.75(± 0.30) - 0.25E. (±0.4)

+ 0.83a’(± 0.S6), N = 16, (5)

wloere K = K, divided by molecular oo’eight

(of substrate.

log � = 2.62( ± 0.39) - 0.30E.

#{149}(±0.51) + 1.19a’(±1.1), (6)

.N 16,S=0.61,R=0.58

wime’re KV = K,,, V,,,� divided by mcolecular

weight of substrate.

Equatioim 2 oo’as the best cof time statistically

valid equatiomos. A correlation was observed

usilmg time in -�p ratio, iimiean in �r toad parabolic
ito E. . Atm ideal E8 value was foulod to be

-0.26 (-0.66 to -0.05). Time ideal �r value

Time rn/p amid � vmolues oo’ene givenm as

ratios; Km amod eur K�,#{149}Vi,,ax product are cx-
pressed as milhimeolo’s pe’r liter (11). In order
to c)btailm bc’ttc’r conro’lmotions for ‘itiax � Km

and K�,#{149}Vniax , iVO’ hmod (to divide these units

by tioe molecular weigbot of (hoc’ substrate. For

(o)IoSistt’IOcy, ii’e e’t)OitiIitlt’d (lois for the ion/p

regression , althmo )ugio , wit imo)ut (ho’ molecular

o�’eight divisioim, molmeost mis good tam equathomo

could be’ obtained (S = 0.21, R = 0.80).

Thc’ kitm(’(ic datto overe’ oobtained from a

double-no’ciproocal (1 /n vs. iS) i)hOt (11). Time
least-scluaro’s s(rtugim( hno(’ w’as o’x(ntope)la(ed

to immfinmite dilution to give V,,,,� ; the inm(e’n-

cep( wit-li (ho’ tobscissmo pnooviclo’d � . Thoe
210/p ratio) boad usually bee’nm eletenmimmed by

sepanatio)n oof (he’ (woo pneoduc(s 0)11 (hilm-layer

plate’s, remoovtil of 4-mm strips, timid radio-

metric assay eof o’xtntoc(s eof thc’se’ scrapimmgs in

a liejuid ,scinm(illatiooom e’oummte’n. \Vith e’om-

pounods 3 and 13 (H = mo’timyl anod e’timyl),

se’para(icrm and es(imnatie)n eof product ratios

was obtainmed by gtos cimromate)gnaphy. The

conce’ntnatie)nm eof e’mmzy noe, ( o’nopenat une, pH,

buffer, anmd etboe’n ro’ac(ieon conoditionos were
� identical for (lie’ so’nie’s oof cO)ml)t)ulOds in

� Tablc’ 1. \Vi(ho semo’ e)f (he ito/p ratio de-

te’rmilmatie)ns, the (hminm-lmoy(’r sepanmition was
incomplete. Froom (hoe’ toniginal o’xpo’nime’nmtal

data, the 111//) na(ioo e’nnoon wtts e’s(inoa(ecl as

approximately 4.7 #{182}�(maximum, mi time’ case

of compouomd 9, it = NO2). The ratios of
three otho’r compoummds (subs(itutenmts 4, 10,

toad 1$) oi’ene nectilcultited fnem (ho’ original

data, and these’ somewhti( alto’nc’d values were
use’d in the ro’grc’ssiooo alud tone listed in Tmible
1. For certain ceonopoulmds (with subs(ituen(s

21 and 22) data were’ available from eonmlv one

� experiment and appeared ummcen(ain, amid so

� tioese compouomds ivere mmet- inmcluded in time
regressieon . Atm expenimemo(al c’rror o)f appncoxi-
mately 20 (7� (‘could be’ estimtotc’d for (he

Vnlax and Km data ito (boe seni(’s of three ton
more detenminatiolms.

The foilooving equatieonos repro’senmt- the best

correlation which co)uld be obtained from

thoe regression ammalyse’s oof the data 110 Table

1. 1mm the equations, \ = loumber of data

points used ito the regression analysis,

Os = standard deviat-iconm freom regnessiomm,

R = the correltitioonm coefficienot, amid imumbers

ito parentheses tone 95 #{176}� confidence limit-s.

(±031) N = 19,

‘S = 0.19,1? = 0.82

(±045) \T =

‘S = 0.19, 1? = 0.89

.5 = 0.4S,R = 0.74
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3 J. I)aly, 1)eo’s(ooooll cooninouooicatieoro.

coitle! tOe)( be’ moscertmoinoeel fn’toimm these’ dmota.
However, freono a nelmt(e’d o’o�uatn)nm �vioicii oo’tos

parabe)hie’ ito or, arm id(’til -n’ vabu(’ \VtiS give’no a-s
1.50 (± :c ) Time’ st(’nio t’fft’ct of time’ substit-

iient appe’an’s to be a cleoniioianu( fe’t-oture in

de’(ennoiliing time’ rn - /) n’atio of (boo’ ln’toditc(-s of

the no’actiooo. �Fioe trtmnospoort of time substrate

(0 time’ e’mmz�’noc’ surface’ is molso seomewhoat dc’-

t-ernoino’cl by time’ substituo’nmt-. Apparently time

ele’c(nt�ommic e’hat’ticte’m’ eof time’ substi(ue’nmt in

these e’at(’e’bme)ls elooo’s riot tofbt’e’t (boo’ pntoeluct

distribution.

Ee1uatieoom 2 is sut’pnisinmgly gcot:od \vboenm otoc’

coomosiclo’o’s time’ mmono�’ m’a(hier gross approxima--

t-iomos usc’cI feon’ .E,, mmmcl in’ tomoci (hoe ulmcentailltv

inhme’rt’nmt iii (ho’ biological data. It predicts

time’ pm’o’elonoinmmonmt is c �mo’t’, forme’cl mm tboe re-

action, c’eonnectly ito all but ftoun inmstances.

liVe) oof t-ho’se’ tine’ quito’ closo’, iim fact, (it (be

expo’nirooentttll\’ cle’tc’nnoiime’d ni -p ratio (sub-

stitue’nmts 1 anmel 3). ()nml\’ e’eonmpeoummds 4 a-mod 9

are’ btocllv mo e’nnoor (time Br amid NO2 groups).

An o‘xpianat 10010 for timc’ discre’pammcy be’t ovec’mo

the’ oobserveel mind j)m’edlic(ed ratios (of time

nitro) ct)flOptollIOd e’oimld lie in the fmoct that (-he

ioitnoo c(omj)oulmdl, tot (lot’ pH tot- w’hicim time

expe’niment woos e’oooelime’ted, does nmot exist as

the ca-techol. It Pn’(’sunmmiblY is time’ extreme

case mm (hc’se’ noc’utntol cateciools, 110 that it

exists, almost entirely, as time ��-moioo-

cat o’cholat e ttfllO)tO .� Our cuolculat ioims ovene’
based d)Ii tO cat(’cimd)l notoie’t-y thijs tin error

migimt we’ll mmniso’ imere.

(ito time’ basis eof Eq. 2, anocl usinog (hoe ideal

E.5 voolue oof - 0.26 mood to mean moolecula-r

oveighot of 161 (both coimstaomt-), w’e e’iolcula(ed

an idetol ir = 1 .34 (ovhichm weould givo’ an ideal

?1l//) ntitio O)f 1). It can ho’ calculate’d thoat

ido’ahizo’d ir value’s gne’a(e’r thano 1.34 lead to

a pnc’c!�mimmanmce’ eof p-O-methylated product;

ir values less thmtito 1 .34 lead ((0 meta domi-

roaime’c. If we noain(aino a comostmint ir = 1.34

and to noolecular oo’eight of 161, tho’n calcu-

lated E. values smaller ton larger thoaom -0.26

le’acl to inmcne’uosirmg pai’a isome’n predomimoance

ml time’ uroduct.
If ioimlv tho��o’ compeoulmds for ovhmich E.,

vmiluo’s are’ kmoeo�vmo are use’d for tioc regressiomo

(compooulmds 3, 4, 9, 10, 12, i�3, 17, almd 23),

Ec1. 3, stnikinmghy similar (to Eq. 2, can be

tobtaimmed. Ec�ua-tiomm 3 temmds to inodicate (-hat-

tour e’s(inoate’d k] vtiill(’s (for (hoe’ nemainimog

conopt)ulmds) did riot cimange the’ cioanacten e)f

time connela(iono ; tIme’ a’ pt-inanoe’(e’n w’as still

not inivoolved. Timis o’quation hoas too feov dmm(a

I)Oitmts for time moumbo’n of ptmrametens ito-
volved mIld siooulcl mmcot- be use’d for pne’dic-

(ions

Neither T�,nax , 1�,, , io�or K, V,U,X could be

cono’elated ovith stat-is(ictol vtolicliti’ unmless, in

time case of ‘iax , (hoe compoouimd with sub-

sti(ue’im( 1 was dnoppo’d freom time (‘alculation.

Al(imoughm w’e camo timiimk of moo valid neascon for

hot e’omosideniimg time data of compoumod 1,

w’i(imeout it to fain conrelatiomo could be ob-

(moitoed, amid thus is simeoovmm in Eq. 4. The

noaximum velocity of time ne’ae’(ion is cvi-

de’Iofly cletenminied by (hoe electrolmic amod

stenic l)tinamo’to’rs tof time tubstitueimt. The

effe’ct t)f the’ subs(ituo’mmt oon tramospont- (ir)

doe’s nmot e’imten (lois equation. Time’ ide’al E

value, from Eq. 4, is -0.72, amid the ideal

a’ value is 0.35. Bt)thm have (‘Omifidelmcc’ limits

of ± �.

Thc’ nmcnt’asinog s(a-omdand error ojbsc’rved in

Ee1. 4-6 is unode’nstamodable. Equatiolo 4 uses

V,,,� , w’Ioicio is obtaiomed tiorougbo ex(rapola-

(i()fl O)f amo e’xpeninoe’Imtmol cunv(’. Coro(-itoued

extnapola(ie)mm ga-vt’ Km (timid itmm itmcnease in

(hoe error vito tim(’ funtioen extnapeola(iomm) used

111 Eq. 5. Ec1ua(ioomi 6, using a K�’ Vn,ax

product-, will o)bviously magnify the inherent
error iii boflo extrapolations. Thus the extra-

polated moumbens become pne)gm’essively mac-
curate 111 going from V,,ax to Km to Km’ Vn,ax

anmd this is reflected no (hoe incneasimog s(-anmdand

deviatiomo in this se’t of equations. The in-
accuracy is such, and (hoe standard deviation

so large, (hma-t Eq. 5 and 6 are unreliable, eveio

w’he’mi comptound 1 is moot iimcluded ho the
cconne’la(-ion.

The impon(amme�e of tioe commfonmation of the

substituen( (relatable’ (C) (-he stenic parameter

E) was recognized anod givenm emphasis by

Creveling et al. (11) for compoumods related

to) dopamimoe mmmd mmonepilmephnine. No rela-

(ionmship be(w’c’en the’ iioduc(ive effect- of the

substituent (relatable to (-he a’ parameter)

amod (-hoe 111/J) ratio at coomstant pH could be

foummd 110 the regnessidoim analyses. Equation 2

temmds (eo colofirm the importance of a steric

fac(cor in time tranmsme(hylatiomo reactiomo, amid

it additionally suggests that the substit-uent

influence’s time transport- of the catechol to
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the e’nmzynme sunfacc’. 1’untime’rnomone, Eq. 2

enables its to Predict (boe no-- /) ratio of siob-

stratc’s IOO)( vet e’xpe’nimt’ti(mill�’ cle’(o’nooiiomc’c!.

For o’xmmnople, tioc’ cat-o’chool w’itim (he sub-

stitiiemi( B = tei’t-butvl ito 1 (substi(-ue’omt 2)

can be’ predicted (0) exhibit log 1 - ]f = 3.11,

equivmilemot to) oonmno /) rto(ieo of 0.i3. Time in p

ratieo of (lois c(ornp00000d! is cliffie’ult to de’(o’n-

mmmc’ (‘xpeninoenota!lv (1 1) ; commexpeninmo’rmtally
satisfmoc(eony systenm for st-’pmormo(ioog time-’ ()-

methvla(ed isoonoers limos r000( �‘o’t be’ero fomnoc!.

Future’ e’xpo’ninoe’n(mml ovoonk may conmfimnm this

point.

The’ ele’te’nnmimmationm tof (-im(’ noitiinounm o’noc’rgy

conmfe)nmt’rs of (boese substrates, arid eo(imors in

this s(’nies, by nooleculan eonbital calculatioonms

might l)n(ovido’ funthme’n o’vidence for time mo-

portttne’e of time steno’ effect of (hoe sub-
!�titli(’tit Oti iioeta : /)al’a product nmotios. Timis

�vork oo’ill ho’ re’pontc’d immto future’ publit’atit too.
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