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‘I���’iut- kinmo-tio-s oil bout ii timu- missomoitutioumu tumid c!issociaticuum ro-mmo-tionu of tmsom imo-tu-m-umc-vc-lie mulfomumimmuide

iumImiluituurs (S), nmo-timazomianmmio!o- amid o-thoxzolaumiide, mvith hunmmmimm carboumie tiumhmvclrase (ear-

1)omuate imyc!ro-lvtuso-, 1C 4.2.1.1) isou-nzymmme B (CA) imas beemi stuolic-d as a iuiuet-iomi of pH,

usiumg fluoresceimce sto)p�)eo!-flc)ms iumstrummio-mitation. Tho- c!issoociatiomm nato- couustmunits mine sinmilmir
for thio tssou inuhuluitoors mimic!are ummaffoctecl b)\’ pH chammgu-s in the rauugo- 6.0-10.0. TImu- missouo�imi-
tit)li rato- o-oimmstumiiti-.mOXiiil)it l)ell-Simaj)odl curves mis a iummc-tiommi of pH, c-onsistemit msitiu timo- rate
heimug o-oummtrollocl by tsvom iommizimug groups. r1�ht evidemic-o- suggests tlutmt omuo- is tm-mmiounmizirmg gromup

01! the o-nmzymmuo- msitim a pI’�i mmu-tir 7 .5, ms-hicim cont-roils time loms-pH liummb of timu cunvo-, msiuilo- time

omtimer fummetioum, t-ommt-roiling time high-pH hinib, is time ioumiztitioui oil timo- sulfo)mmamimiolo- group of

timo immimibitcun. rflmo oltita mire comisistemit ssitim the o-mmzynmo--drug remmction bc-iumg o-itimer CA + SH
or CAH� + S-.

I N’FRc)IiUCTION

1-:liuimmami ui-oh i-i-Il c,mmnl)ounit- mmnili�-c1mtuses tire

mmliii iitcd by minoimumitic suhfo unmmimmmiclo-s. The

arounimatic- niumg systcimm moitoy ho- bo-muzo-umooid on

heterocyclic, alt imougim iuc-t erocychic immhibitors
tend to have lomver dissociat-ioomm o-oumistaimts
timaim immost- ring-substit muted 1)o-imzo-umo-sulfon-
tmniic!o-s (1 ) . Taylor ci at. (2) stuc!ic-ci the

kinetics oil missoeiatiuumm mmci dissociatiomu of

sulfoinammmides witii huimnimmn o-mmrboiimie anhy-

drases B mimic! C mit a siumglo- luH vmulue, and

also studied tue o-ffect oil pH omu t-imi-se reac-

t ions four somume l)o-mmzo-uie�ul fommammmic!es (3).
�fimeir results simommso-d thmut msiiile the ntmte of

dissociation oof t iii - i-i i zymmme-imuimibitour commi-

l)IeX ms-as indepo-nc!emit oil j)H, time missocmtioomm

rate o-xhibited mmbo-l1-simmtl)ec! curve chuartic-

344

terizo-o! l)V t \5O u p l� �‘mi1uos. Expo-nimmmo-umts

musimmg so-vo-nal sulfouimimimic!o-s msitim p K vmmlimes

covering mmnmimmge oil 0.7 j)H unit simowo-cl t-Imat
tiio- imigii-�)I1I limmmb msmms o-oimt-roulleo! liy flue

chissouo-imiticomm cmi mmimvolroogc-mm iomim fro)m tioc- sul-

io)mmmmmmuiclegrouup . Ot lit-n c-xperinieimts, using
timo- t ms.o�ocu mimmmmoummlyoueeurnimmg isoo-mmzynmes oil

imimmmimmumcanl)oummic ammhydrase, showed that time

lomv-pH hiumub ms-as o-ountro)lledl by aim ioinizahle

gnu�up tuli time prooto-imm. Time- o-ouiumc-idemmee, in

bomtim isoenzymumt-s, oil time pK ol this group

mmitim time I)I� oil t-imo- gromup commtrolling en-

zvnmatic activity suggo-sts f-hat time same
iomuizimug fuimetiomi mmimmy i-omit rol both activity

aumd inimibitor i)indinmg.

‘oVe have extemmcled this mvork to ineludc tms-o

I)ot-eumt imeteroucyclic sulfcimitmnmide inmimibitours c)f
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carbonic amuhydrase, etimoxzolaumuidc and
mmmi-timazo)lammiide (structures slmo)msum in ‘i’muble

1), svhose simmg!e pK values for iommizatiuuni of

flu- sulfonanuide are eommusiderablv lomvc-n t humum
t imoise of most benzeno-sulio uruanmides.

METHODS

Human red cell cani)ommic ammhydrase, iso-

emmzvme B, mvas prepared by the ion-exc-imange
imm-thod of Armstrommg et al. (4) fronu out-

dati-d hummmammblood obtaimmed frommu the blood
bamik. Timo- emmzyme mvas storc-cl at 4#{176}as a

suspemmsio)mm in 60 c; (ms- v) ammmmmioiniuimi smil-

fate solutioum.
(1oumceumtrtmt c-cl (approxinmat ely 100 �.tsi)

stock solutions of the cnuzyumie msere pro-pared

by dissolvimmg an alioiuout of the suspo-mmsioun
in 20 hiM Tris-sulfate i)uffer solutioumi, 1)11
7.5, 10)110mm-ed by gel filtratiomu through So-pimmi-

dcx G-25 equilibrated mvitim time sammme huffo-r.
Enmz-vmmue councentratiomu was deternmiumed spec-
tromphc)tomimetrically, using a Zeiss PMQ II

spi-otroupimotommueter, takiumg E 2)00 46.5 mmmsi�
cnm’ (4, 5).

Soolutiouns of eumzvnme used for sfooppo-dl-floms

exl)o-uimmmo-nts were prepmired by clilmmtimmg time
stock solutioum approximately 100-fold mvith
20 mmi�i buffer solutio)ns oil the tI�)propriate
pH.

Emmzyiime activity mstis mimoummit-ored usimmg /)-fli-

trcupim(-mmvl acetate as sulistrate (4).
Etimoxzoulanmidc- (lot 673L) was c)b)taimmed

fromui t lie Upj ohm Conmpammy, and immet hazol-
anmido-, fri mum Lederlo- Lmil)orato)nio-s. Stock

sulfoommanmide solut-iommms ms-i-re niado- Up muss-ater
and diluto-d ms-itim buffc-r solution before use.

I)l�a values oil time sulfoomianuides were ole-
termimmed by alkaline titratiomm mmmmdultra-

vioulet- sl)eet roseopy. Four the alkalimmmet nc
titratioums tiit sullonaumuide mvas dissolved iii

0.1 :si KC1 soulutiomm amid titrated domviu to pH
3.5 in a vesso-l flushed mvith nitrogeum. Timo-mi
0.1 N KOH 5(ilUtic)Ii \5t15 used to titrmute the
sulfo ommanmide. Co orrect ioun ms-as mmmdc- ft or a

0.1 :sr KC1 solutiomu blaumk, and timo 50 �

muc-utralizatiomu 1)H mvtis ttmkenm as time pK value.

Stopped-floms o-xperimmmo-umts mvo-ro- c-turned omit
using t-imc fluooro-sco-umeo quemmeimimig t(-ehmmmicluo-

deso-nibo-d in detail by Taylor et al. (2). Time

c-xcitatioonm mvavo-leumgtlm svmus set mit 290 ninmu,

amid c-mmuissiomm ms-as obso-rvo-d at 345 minim. A

2-cmmm ciutmrtz euvc-ttc- to unutmuiuming saturatu-ol

nicko-l suliato- soulutioumi ms-mis inso-rto-cl i)etmso-o-ni

time lanup amid timo- o-xeitation nmmommochrommmator

to filto-r ouut fhmt iuieichi-mmt ;345 mummuradiation.

Roaetioin traeo-s wi-ri- collected by passing
timo- miummplifio-d pluotommmiultiplio-n signa-l into time
first c-imamimuo-l oif ti t mso)-c-immmmmmmel, 200-poimmt
signal avo-rtuger. Who-mm t imo- pimomtouunultil)lier

output iiad no-acimed mm coumistmmmmt lo-vel time
eciuilibniummm signal mvtus collectc-d mu the secoumd

cimamiumo-l, amid time cu)umiplo-tt- trmmc-o- was dis-

I)lmiYedl tin aim tiscilliusttipo. limo- c-ouumtemmts Of

1)00th o-hannels ms-crc- flu-nm Ouiutl)ilt till piumuched

tapo- iii a cc)umso-cutive signmal-bmmso-line so-ries.

Iii this mstiv it is l)ouSSible tom oubtainm 100

o)rdinimmtc- vmuluo-s frommum mu singlo- o-xI)o-rinmo-mut.

Simmc-o-the stored signmml is digitiz(-d as a six-1)it
msoncl, the ordinate vmuluo-s arc- muec-urtuti- tui mm
mmueammof ±:3 �.

Association nato-s ms-crc- nmuu-musluno-o! by mu

seeounmd-o mrder, first -o urdo-r appru uao-h , usin ig

edluimmmo)lar soiltitiomis ouf o-mizvmmue tumid inimibito)r.

IDissuuo-iatiuumu rmmto-s mso-re mimo-asimro-c! by first-

c)rdo-n displao-o-mmmemmt ms-itii mu so-o-oonud suhfon-

mmmmmio!o-oof ohiffo-ront o�uo-mmc-Imiuig o-ffio-icimo-y (do--

tails oil i)Otim an- givo-n mmno-f. 2). All o-xpc-ni-
meumts mvere po-nfomnnmec! mut 25#{176}± 0.2#{176}.pH

valimes commtho- grapims muro- timose oil tho- rnixc-c!

soluf it uns o-ollec-ted frommi t ime st omppnug syniimge.

Timo- nc-suit s mso-re pnoo-o-sse(! musimig jurogramums
msritto-mi imu time 1’OCAIu lmungumuge fuor a PDP-

SL c-oummiputc-r (I)igital Ecluil)mmmenf Corptmrmi-
tiO)ui). Visual displmuv oil tluo- cmulculmmted pouimmts

ssas iimo-Iuc!o-cl 50 thmut tummy do-vimitiomi fromm

linemiritv 0-0)11101 l)e c-hmo-cko-c!, tumid sue-li nt-stilts

rejo-o-tc-c!. Points ommmflu- grtupims arc- time nmo-mumis
of a imminiimmummu oil lonnr or mu nmaximmiummm cof 10

dot o-rniinmatiuuns.

Buuffo-r svsto-muis music! mvc-no-: lull 6.0-7.2,
20 mn�i c-tucc)dlvlio- mmeicl-NmtOH ; pH 7.2-5.5, 2()

liiM Tnis-smulititu- ; pH 9.0-10.0, 2-mummiimo-2-
nuo-t iivl - 1 , 3-pro upai io-dio ml-sulftmt o-.

RESULTS

r#{231}� � vmmluo-s of time Sulfu�)uitum1-uic!es mum-c-

giveim mu ‘l�muiile 1 . Time iimero-tmsc-dmic-iolityoil

flit- sulio)namiiido- gruuu�) ium t hut-se umimibit o)rs

over tiimit oil time I)enmzo-muo-sulfonmanmic!es (pK,

valuo-s iii tho- nmmumgc-9-li, c!o-pc-nmdinmg un ring

5l11)stitiltioumi) is 1)no-summmai)lY cliii- too tho-

gno-mutu-r o-lc-c-trommut-gativitv 0)f tiut- mmitnu)go-mm mind

sulfur mtt(umims in tb- ninug svstu-ni stai)iiiznmg

timc- mimuounio- s1)o-t-ii-s. ;�.s cmiii mulso l)0 sN-mm fri mum
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TABLE 1

pK values 01)1(1 fluoi’o-.�cc,ice quciichiuig efficiencies of el/ioxzola,iiiile oiii(l nicl/iozzolantulc

Sulfonamide pK�
Quenching

of carbonic anhydrase B

S\

EtO��N�

(ethoxzolamide)

8.0

8.05

±

±

0.1#{176}

O.O?

%

62

CH3\

0 N-N

CH3-d-N� �S02NH2

S

( methazo�amide)

7.2

7.3

±

±

0.1#{176}

005 57

Mmoximmiummuuquencliimog omf time moatuirmol tryptoplman fluorescemmce was mumeasured at pH 7.5 by

I it-rmit-icumo of the emozymmue with sulfomominuide solutiomm.

‘- �\1o-asumred by alkalimimetric titratioumu.
0. �I01musured by alt mmtviodet spectrouscoupy.

‘[mu1 ulo I , luumtlu 1ho- sulfuumimumuuich-s jitmitimmlly

o1uo-iioiio-d t iii immifivo- o-mmzynuo- fiiuomu-scemmo-e.

I�o-mnooiian (6) immis simousvum thmmt i-timuuxzuulamnide

oiuo-mio-ho-s SS � ; out time trvpfo)phiamm flmuoomo-so-eimce

oil looovino o-ambomuic- amuliv(!nmuso-,1)Ut louummd muo

quo-mmo-himmg o-ffocf ms-il Ii nic-thmmzuulmummmido-. \Ve

have imouto-ol thtit in flit- 0-misc oil mmmo-thazol-

muiiiio!o-, mis msith cemtmuium outhu-m- immluii)ito)rs mve

Immmvc- sttmc!ic-d, mmlthouugim flu- free scolutioomi ab-

su)rptioumm spoctrtiimm immus ml sri-ny loumv immto-mmsit-y

mubouve :3:30 � flit- qut-mucimimug t-ffio-iency iii

the o-ooiiiplex iS c1uitc- imigim.

Fmuylo)r et at. (2) immuve simomsn tlmmit the rate-

linimitinig step inn thu olisplao-o-muiemmt ouf mmbound
stmlfoommmummuio!o-i)\’ tumuuutho-u is limo- chissouo-iat-icin

oil I lie 1)0)timmdl sulfommmmumumio!o fm�o)muutimo- commuplex.

_\_s lomig mis tho- dispimmoimig imuimiliitumm- immus tip-

pnoxiiimato-ly simimiltmr valuos oil missocim-mtiomi
ammo! dissoo-iatiuumm nato- o-ounstanmts to time l)ound
inhii)iton-, mu 100-bob! umolmur o-xc-ss ovt-r the

eommuec-mitrtmtiommu oil tb- to umumplo-x givo-s first-order

kimmet-ic-s, mimic! tiuo- o)i)s(-ivecl n-mitt- o-uunustmuuut is an

mmo-o-uratc- nieasune of limo- dissoucimttiouii nato-.

1’igiure 1 prcsoumts time ri-stilts umhtmmimmeci fronm

simo-im fim-st-onclu-n displtut-c-nmo-umt no-ao-tio umms.

These results o-lo-murlv c-o)umturumm pievious

stmitenmemmts (3) that time dhisso�o-immfiomu nmmte of

earbounic- aniuydntmso--siilioummtuimmiclo- comimplexes

is iniciepo-umolemmt 0 ml imytlrt go-im io)mi couimcemutna-

tio)mm mvo-r time pH rmunge 6-10. I�urthuermumore,

-H----� �

_.

(� 1�

-.-

0 � � -

1 - �

Fio;. 1. Effeel of J)iI ((Ii dissociation rale (‘o),ist(Int

of carbon ic a nhydrase B-snlfona unide complexes

Time first ourder dissociation rate constants

(see-’) ouf mmmciliazolmumimide (upper) amid et hoxzol-

amnide (lower) frouni cmmrbounic anluydrase B were

measured by displacenment of the imohibitoir from

the c(ommiplex by a 100-fold mmuoula-r excess of p-car-

l)o)xyl)emizemlesul fun amnide.

they show that this effo-ct is immc!epo-mmc!ent oil

time miature oil the ring svstemmm of flit- sulfomi-

anmido-. Time mmmeammvalues of fbi- chiss(meiatioum

nmite eommstants, 0.15 see’ loin mo-timazol-

anmiclo- timid 0.125 see’ for c-t-imoxzuulammmide
(o!asimo-d liumes), are imu time samime rtmnge as

timomso- obttuimmed by Tayloor et al. (2) for various
imetc-mocyelic mummd substituted benzenesulfon-
amides at 1)11 6.5.

Figuro- 2 shoimvs tIme results obtaimmec! for

the measured asso)eiation rate-s of nmethazol-



i5� /
1/

�m �- �

� 6o� _s__

- 70 � SO � ;� �1 5

Fun. 2. Effect of pH on (issot-lalion rate ctu,istii,ut

of carbonic a-n h ydrase B an d s ulfona in ides

The apparent se�o mod -order associat mu rate

constanuts (k�� , �on’ sec’) ouf nmethazoulammmide (A)

and ethoxzolaniide (B) were mimeasured usimig a

secoumd-ourder, first-corder approach, toy mixing

equimolar s(ulutionms of enzynue and sulfonanimide in

the stopped-flow fluoromimeter. The solid lines were

calculated as described in the text.

anmide amid etiuoxzolanmicle withm carhommic

anhydraso- B as a fummctiouim oil pH. TIme curves

are bell-slimiped, iruclicatimmg that- tmsou io-uuiizing
groups commtrol time formmmatiomi of time conuplex.

Taylor et at. (3) prc)posed that one oil flu-se

ionizing groups is the sulfonamide grouup ouf

the inhibitor, mshile the (mther is flu- o-mmzvnmmtutic

group coimutrohling the ao-tivity.
Assunmiumg that time eo1uihibria in time mmmixo-d

solution are CAH� � CA + H� amid SH
S.- + H�, the reactiomm immiglut tako- placo- iiy

conml)inat iomm bet-mveen eitimer o)r l)out-hm foinimms
of time eumzynie (CA) amid o-ither or boith fornms

of the sulfonamide. Homvever, ommlv time ri-ac-

tid)miS

CA + 811 ;:i± Coflll)IeX

tunic!

CAH� + 8- ;:-:� oomnplex

mviii produce the obso-rvo-o! I)ell-shlmiI)icl o-unve

of reactioum rate co)mmstant as mufunetioumm oil pH.
Thmo- curves niav ho- di-scriheci numitlie-

mmmatical!y l)y relatimmg thm(- uimeasuro-d assouc-imu-

tiomi rate constant, k�,, , to tue intrinsic as-

sociatiomi rate commstammt, k1 , amid the o-uunm-

co-nt-ratiooui of time reactinug spo-c-ii-s at- ami�-

givemu hydrogen icon c-ounico-nmtrmmtiomuu, luy time

follomving (-dluatio)mms.

I�or no-action scheme 1

1 \Iet Iiazoulamu,idi

1-i:thoxzo)Iamuide
7.6 4.2 X 10� 2.1 X 10�

7.5 5.5 x 10 2.1)5 )< 10#{176}
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‘#{176}�am�m) k,1 � � K3 tI1�D(i ± ri�’�:i�

--� - -‘ amid for ro-ac-tioumi scimo-mumo-2

� 75--
� -- ..� . .. k k K8-K�

a�)j) i2 (1 + K8�- [I1�])(l + {F1--]�- h�)

i�:� mimic! K � mmn��- f lii- muo-iclie c!iss mo-imuli in ton-

stminmts i)f time sulfcuiiammiic!e ammo! o-mmzvmmummtic

groups, res�)eo-tivo-ly.

Tmible 2 eoonmtains limo- re-stilts o-tulo-ultuto-o!
fi-oummi botim sc-ho-nit-s usinmg the exiuo-rinmo-mutmil

valtmo-s four Ia�)J) mumudJs� , mmimc!tnimul vmuliuo-s fi in

I_.� mimic!K� , too Oul)ttiiui flu- 1)0-st fit to) tiit points.

Time o-unvo-s oht muimmed usilig bo-st- fit valuo -s munu-

c!ramsum mis soulio! himmo-s mu F’ig. 2.

1)ISCU5SION

As puuiuuto-d out l)y ‘i�mmvlour et at. (3), tue

nmaxiummuumm valuo- of timo- mmssoo-immtiuummrmute eo)um-
stmmnt msiuiciu c-mimilie mmttaino-c! liv mmsnummil mi-
imii)it(ur commmbinuinug mvitim a reo-eivimmg sito- omma
mmituc-rommmmoulo-o,muleimi mmdifftmsiommm-o-o omit riullo-d ro-mic-

tion, eve-mm if cimmurge inmtc-rmmctiunm is j)i�o-5o-mmt, is

ium time rc-gioumm oil 6 X 10� �u’ s(�0� mit 25#{176}.

0mm time l)tisiS oil no-stilts oubtainc-o! mvitlu red
co-il imummmamm oarboumuie :umuiiyc!rmuso’ C mmmcl time

iniuil)itu)r SaliOVltiZOil)emizifleSlulfO)nmumiui(lO, t ho-v

o-ciimo-luo!eol timat- tlmo- immitimil o-omiml:uiniatioumu oil f-lie

reac-tammts tououk jilmmo-u- via so-imemmmo- I , sino-o- fhit�

requiru-c! intrinsic mussoocimitiuonu nmu fe co umistmunt

( thmmit is, time true binmoilec-ular nmuto- constant

of timo- nc-acfimig species) four so-hut-mo- 2 too

opertuto- ms-mis greater timauu l0’#{176}#{176}M-m �

The values oof time iimtrinmsio- asscmo-iatioumm rate

o-omumstammt oul)t mminmod fo or ho it ii time stub umumunmmic!c-s

used imm tho- pro-so-nit ss-omrk, usimug (-itimc-r uemio-
(1) tiooum sciuo-nmio-, imuhl immirlv ms-eli beloss time nmimuxi-

mmmuummvalue four mm.chiffusioni-controlled remic-tiu iii.

It is imimpomssii)h(-, thu-n-b ore, toi o!ist-imiguislm

(2 I)c-tmso-emi tIn- tssou nemiofiounu sc-lmo-mmies ouiu lImo-

i)muSis oil those mo-sunlfs. If sluoutnic! ho- pouinfo-cl

TsiuI.F: 2

1:1(21 lii /)(1I(IlliOlo1.S .Ini’ o tries o)f A,� vs . p1!

LTsing l-ois . 1 amid 2 tumid t he experimioomit aI values

of Fs� , I he vmolues ouf 1�, motto1 A �iere varieol uuot il

t Ime best fit �vmms u lot miimu-d t (u 0 he exl)erinmemot al

pouimot 5.

sunfonamide PKe k Of scheme 1 A-� of scheme 2

.0f�, sec�’ .0I�’ sec�’
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I II. \V. King mouod A. S. V. Bimmgenm, umopmnblished

obsonvat iuumis.

0 mimI , hmu)\so-vo-r, that- fimo- vtulue 0)1 2.05 X 10�

mm ‘ so-c--�’ oul)taimmo-d musimig so-hemmic- 2 fo)r

I -f ho uxzoilmiimiic!e cc)mmub)ining ms-it ii o-ani)onie amu-

livolrmuso- B msooulcl still be miumu-xtru-mmmc-lv fast-

rat u- fo on mu ro-muctioum imivo)lvimmg a bioulogieal

iuiau-ru mmmiiulec-uhu- amid a snmtill, asvnmimmmo-tnic-al

ligmmmmo! (7).

( )thmo-m no-o-oumtlv I)t11)lished ms�ork muthis field

(8, 9) immus also) pnumvecl umimible to diffo-no-mmtiate

bet mso-o-mmromuotion seiiommmo-s 1 timid 2, although

him ig tin mci Bum1 using ho miuicihoigous sc-rio-s

0 if pa iOl--sUI)st ituto-d bemmzo-mmesulio mnanmic!es,

have ouhtmiimuod several furt-imo-r examplos of

imif rimmsiu- tissouciatioum rmut- (-oumstmummts required

to) li0 iii o-xo--o-ss o)f 10’#{176}:si-’ so-o-’ four sc-hoiumo-

2 lou oul)i-n�at-e.

Assuniiiig that reaetiomm seimemmme 1 does

tlI)plV fur imo-teroevehic sulfommaummide inimii)itors,

as so-i-rims liko-lv loin bc-mmzemmesulloumiamicles,

timo vmuluus 0)! time immtniuisic- assomciatioimm rate

o-u)nstmint 0 ui)tt-iimiid for 1)00th thmo-so imuiuibit(irs

a-no- gnemmto-r than any found for a- senio-s of

l�)i-ni ZO-uuo-sulfonammiidos substitutod oummt hue aro u-

immtmtic ning (3). Both the associatioumi timid dis-

Socitmtit)mi imitt co)mist-ammts tint- very simmmilar for

time fssou inimibitors, so that c-x�)enimmmeumtally

deto-mmiminio-ol differcimcos mm tho- o-muzvmmmo--imi-

iiil)itumr o!issomoimttioimi coomistant (1) art- c-x-

b)ltuiim(01 liv tiio diffo-m-o-no-o- iii the pEi8 four
jO)muizmifjiumi (Of f-hi- suhfummiamimicle group. lIoms-

o-v-r, siiice the- vanimufiomnm in dim-usouciafion nato

cO)uiSttuimf 0)1 o-nzvnmo--sulfommanmidc commmplo-xo-s

covers a lmuirlv nminroms rammge (2), time dil-

feno-neo-s imu mitnimmsie tussooiatiuumm nato- c-omnmstaumt-

b)ef-mveo-mm flit- vmmnicuuslv siibsfitutcd i)o-uuzc-mme-

and imett-rocvelic sulfoommaimiido-s 1)neclude a

go-n i o-mmmlizo-cl olin -c-f rolat-iommsimip i)et msoeui oum-

zvmiuu-iumhibifor chissoucimutioni t’oumstmuuit- timid tlu-

suliomummimmmiolo j)l�, vmuluo-, mis mmtis siuggcstod by

?slillo-r ci a!. (10).

Curve fitting �4muumvs o-runmelusively that time
high-pH liiuml) oil timo- o-urve is commtrolled by

the pF�_ oil thuc- suhfummmmummmide grouup, at least

whemm this imI-�;: fails 1)otmseimm 7:3 (mmmo-thazol-

amide) and 10.0 [oht-airmo-d by Taylor et at.

(3 ) for dmimms\-lsullo uumtimmiido-].

Time P1�-e value fomunmd for the emmzvnmatic

group, 7.5-7.6, is iii very gomod agreement

with the value repounted previously for this

ionization (3). The immost receunt oubservatiomus

0mm time hydratiomm of CO2 by hummiamu carbommmic
anhydrase B (11) immdieate that at least omme
enzvmmmatic functioim, msith a imminimummi pK

value Of 7.6, is intimmmately involved in time

coimversiomm of the immactive to the active foornm

of time enzyme.
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