
Inrprwiouartudyonlbe~luofs~witb 
sodhat salts of N+9tbro-tuenuutpb (“hfann- 
PUpCfUCtid)~UtCC~hoabCCtIpmporodOttthC 
buii of kinetic musmnts lad product uulysis 
(sctteme 1, l-6).’ 

-F = k,[S][C] + k&l' 

r. 
MXhNHCI + Ha .- ArSOdcT- + HBOO’ (1) 

ArSthNHCl+R’R’S= [mD%Cl7 c1) 

MXhNHCl+AtS&NCi-. &- s&!$O&JC&c&S#JH” (3) 
LLcw 

kS&NCi, + R’R% h (rc -IArSOzN~%cl+l (41 

-CE- ArSO#(Q)iiR’R’+ 

WSOzNQ-. R’R’SCI’] b* 

Q-HorCI I: 

M&NSR’R’ (3 

z kSChNHQ+R’R%O (6) 

sckmw 1. 
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(a) Acldlty l rponsntm for carboxy-sulph1d.o In 111 (v/v) warm-ethanol at 20'. ‘b)pH of th. butford 

rmactlon Uxture. (C) Reaction* ware carried out in unbuffard 1x1 (v/v) uator-•t.Jmnol at 20°8 start- 

lnq concontratlona,[S]-F]- lo-' ml/l. (d)Data taken fra li)b. (")Slm kCQd, kl cannot h 

obumd. (f)Product. vlth W02 group cannot h raoured by polarcqr~phlc rthod. (%ulph0r1& (8SU) 

ua. BlK) rarurod. (h)Slna kd<\, kd cannoth obmomd. (l)Sulphoxld. (1001) Y.. alro ramurad. 

(j's" data for carboxyllc meld. (k) Praluctl~ unrtabla. 

of &xixy-aubstianed methyl uyl ruIph& were Cal- 
KiWc n~~~-:ratc amatmts of the cuhtatfroatqn(l0). Fortbccvahhondtk kKCh3 

reactions d chbnmiac-T with uyi methyl sulphh and ntc cmstmt, the term cone the k;(COJI) conshat 
diarylr~.6taliaTabk!s1xxl2wcrco1cu~ atxybcnqhai,bccuueitscomiiissmxtkr 
by iabmctric and/or qnmophmtric mctboQ pub than the expaimcot~I emor. Tbc t;(Ca-) rate coastanu 
Ii&d earher.’ Simze tbc oxhtioa of sulphkks with for the dimhic form of dhboxy-rubrtituti diary1 
ialineisacehtulbytbeoMoarboxylgroup,’only sulplhawcrcakahtalfromcqn(11). 
the second method was used to irlvcstigatc s.ubsmtcx 
b8viDg tilia substitueat. 

Measurements were car& out at pH 8.05 and/or 3.2% kc -&-&D*kKW) 

with the extremely mctive methyl (hmctboxy-2- 
carboxyplmyl) sutphi& invuti@al at pH 8.76. UDda 
thc8cmn&itioartbc~dboththe~~ . . 

+&$&j(lG’~;+,jki(COl~ (10) 

llmomcd fomla of the caftmxy-subxtitutal a- can 
bcstudicd(meepK.‘datainTabksland2).lIecoa- k [H7 
vasiml d rl&shly ractiDg sulp&ih was inv~ I-~+~+~*~~.~;(C(X-). (11) 

atpH3.2S.wtmer~dk,witb~could 
be expected for tbmc compocmds.’ Smic, anchhaic and rrblhau @ctJ in tk mc- 

Rate qo 0 was folml to be v&d for tbc orrho- tbIu of aryi methyl rvlphua and d-iaryi rdphida. !ace 
ahtitutaisutphidcs.TbepHindqmdmtruccoattlatx theckctm&eilcasdr&stitumtinbochorrhomd 



rtesuhJdwlpbidtrwithcbbnmhaaT m9 

1&&2.RakcomsaDa for mctkm d cbhmiwT with diwyl s&hi&s (2V; dvcat I: I (v/v) ii&-FitOH, 
0.05 M K,HWPKHJ’O.. Dii 8.0.5) 

u co; a H 5.24 * Cb) - 0.067 f7.1 

u co; CO; E 4.66 5.76 0.071 13.9 0.100 19.t 

u (6) 00; CQ; dk 4.76 5.69 1.23 241 0.10 19.7 

u (6) aa; a; ImAc 4.6dc1 5.63'=) 0.221 43.4 0.109 21.5 

(a) Acidity orpamnta for cutmxy l ulphldm in It1 (v/v) E20-tW 

*t 2o”c. ‘b’Slnae kr C< kd, kl cannot k obrrwd. (=k.1cu1md 

fmp]ilvaiuoDof &J aaduby tb -tt oquatiolb fafPrepu- 

atim pub-d in lltl'lb. 

ptYmposihotaredtobctbc~,thcstcricaad 
l%ighbouripo group effecta of X0 onrlu, subutitlK!nt can be 
u~by~~~~of~~~~~d 
tk onho aDd pam stlbuhd fompouDds.” The 
t;(ogk;@) r&tive rate CcMlstmtil for tbc rertions of 
~~~~yls~~~v~~T~ 1. 

IIlcsmanr&tiveratcvrfucsfoflrand~sulphi&s 
r&ct the stcric effect d tbc o-ohfe aod O-Cl substi- 
writs. The ttcric aed anchimcric effect d tbc stmn& 
~~~~~ o-N% group aaw be masurcd 
(though the ef?ccts have been observd in the rcactbls 
of organic sul@lu wpouDds’it* beculXc the 
~~s~~~~~t~~~~ 
u&ergo a rcacth with TsNHC1. In tbw cuet tbc 
unnwrsioa is contrdlcd only by the rate of formation of 
TIN& (k&k, and k...,,<kt; cf. 3 and 4) w&i& is 
independent d tbc @bide rubrtratc.’ 

R&CiVCM!SlpeuathUlunityildb&tbrttheub 

frvoumbIe stcric c&t d oCOzMc, oCO$i and O- 
CCh; w (Cr. k, h) are ovcrcompcns~ted by tbcir 
aachmhc8ss~.Tbeac~boafiaggroup~ 
cipath of tk orth-aMtboxycafbonyI substituent in tbc 
MuutPope rerctica tie tptd mention, btcpusc 

~O~~SOf~~~~~~S 
c&q has not been detectat (cf. auckQphiEc disphce- 
MDts at a sulpboaium centrc”‘). Tbc neigh- 
group activity d CO&e and CO&t groups in the 
sulp&hCandkarcstriki&ysimiluanddiffcr,oa 
tbc other hXod, from thut of tbc CO&- group ill the 
coqomd4abytmtaxmthanoaeordaofmagnitwk 
(COlMe - cw c cot-). Aitbo@ tbc rtuic f&c&.x is 
amctffectivehtbccrw:ofthccampounb7~witb 
b&u onho groqw, a kss c&knt anchinmic assis- 
~f~~a~~~~~~~~~for~ 
hcmkigous substitueots (CH&DMe - CH#IO,H c 
CHICOI-). 

By corn& tbc k; rate constants for p-Y-oC%-- 
GH,SMe “fffh”&# (10, h, 11; (uy Tab& 1) titb tbosc 
found cariicr for p-Y-cJtjsMe corn@. tbc da- 
tive rues k;(oC&-)/k:(H) = 7.7, 23.4 and 375 were 
&uIated for compwadr lnviug Y -OMe, H, ct 
WbstitIlal~, fcsphvdy. This muas hat tbc aachi- 
mwic effect d the o-C&- poup dweaus with tbc 
&ease of tbc ckctrondoartiag ability of the porn 
substitutat. If the o-c&- group is assumed to cotttri- 

bute to ths mbitimbo d tbc positively pohrhd S 
atomintbctra&h state, this obscrvathn poinu to a 
satumml e&!ct. 

The ekcmnk &ect d the p-Y stbtituents in p-Y-u- 
C&-X,H,!Wc sulpbidcs can be evahmtcd by t&e Me 
4qaramctcl qa (12),” where 4,. fi and 0;. po are tbc 
MlbQtitllent and N%ction ConstantX referring to tbc s 
atOmUIdWbOXybtegWp~ructioaCWJC.ESpM 
tively : 

lc% F;~-YwP-H)I = fwh + &PC. (12) 

rextxms of TsNHCt with p-Y-044-- 
Cj%&inpouDd) Cr - OMe, H Cl) p, = - 3.06 and 
~--00.07waealculted,whik:A=-4.~UM 
been found” for m-Y- 8nd p-Y-rubrtitmsd *hide8 
~~o~~-~.~~d~~~v~ 
Ill8~bC8tUiikdtOtheiIltmction dti#OCOZ-group 

with he positive SW cum@ in tbc lrwlsitioa 

smc, r&c@ tbc ekctr& c&t d the p-Y sub& 
tUUltOntbC0thCfhMd,pcM8Yt00iDdiCWt&lttbC 
effbcti~mss of Ik: oCo1- group is prachlly not 
inhncai by the subrtmwnt effect. 

Ixphmyi sutphidc aad its deriwtives with ckctrow 
w&&a* groups hrve bee0 shown” not to nvct 
with TrNHCl at any measurable rate, bccwe d k, *k,, 
in~.~pH~.~~~~~ 
putrtpsaoadollcoCO1-groupiatb8compoumt1zia 
wtsu5JchtiniWftonr&rtbcktvJucmaaurab&, 
yetk,~~~~~~4~~~v~ 
d the aulphqe u h+g two o-cch- groups Oib& 2). 
Tbc high m @wp activity of two orrho- 
carboxylatc groups, which is not compensated by the 
iwused stcric effect, is weU indicated by tbc coo- 
varion of Ip*MeOoCO1--&H,hS (14) feactiq with 
TsNHCl SIW faster than @-Mc&C.H.)$ (cf. 
Tabk 2 and lit.“). 

Sdr @cr. The k, mtc cowant for the react& of 
o-C&H+H.SMe with TsNHCl proved to be pwtic- 
any indeptr&ot of the bufffz conccati either in 
b8sicariaridic&oIutionCT8bk3),iatbcsXmcwayas 
for the reactha of C&SMc.” 

Isofope @cr. The rate of the ructiow of TsNHCl or 
TsNLXI with TsNCI-, CJiSMe, o-MeChGH.SMe and 
oCCh-&H.SMe were dewmined in 1: I fvfvf EtOH- 



%5- 0.0397 0.0351 0.0760 0.0660 0.522 0.316 

pCO2q~p t;b) O.903 fa 1 1.80 ta f 0.4bo 

2--+qQ- clrr, OS448 0.0373 0.0(1&S 0.0710 O.Sl9 0.925 

%t pa 8.50. (afSinoo La << kI, ka oumotbo&oerwmd. 
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8OUiWCClMybCUtdUtCdtOtbeCkCUO8~rtrbil- 
izatiaadtbcpinitiventdpbdmccntrcbytbcatip- 
tidy charged a pohrid carbonycOxygeo d the 
ne~bouriDgoroup(lee”siowstegs”in-38nd 
4). 

SmtmpportfatbisviewcomaffwnXnyd8d’ 
idiatiqa oonbo&dfatartioabctwccntbc 
cartlonyl-oxygcaalKtadjr*atSatom~rfimc- 
tiaualpositivccbup.ltliltypcofrtrbilintioabpafti- 
duly &ctive W&IS a rtaicpny favcntrnbk S- 
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muobabd~irperfdwitbtllccoatributbad 
ocox-, OCOZH or oCozMc oci&~ poupc. 
wtde io cue of bombpus groups (oCH&a-. etc.) 
ttle pfcformuion da rcwvdy unfavounbk. fMx+uAu 
64ncmbcfai fing”*n an only be t&en into cuuakkn- 
th. Moreova, tbc sigllihnt lieuuse in abwhlte value 
of tbc p .coMtallt found for reahna wixtai mchi- 
m&ally by oCC%- oroup provkks stroa indhthu 
that tbc ekctmatatk fkki effect is dcchive for the stab& 
i&on of the transition state of wlpbonh type. 

Prvdmct-contrdlkg rtepr. SutphitimiDet and sulphox- 
idea are known to be produced from chbroaulplnhtm- 
p&w_;2 intamqdh by the fast 

lli&wwhuwaofwrta 
mdcc4katthesutpbolliumccna(S~d6inScbane 
I).’ Product umlyxix data for tbc corn& la-b aad 
2a-blbowthttheproduct~trdlinp~mno( 
awkaJlyaktaibythcorrlborpomposithdOMe 
and Cl lets. 

Iocsacofthcsulphhksk8nd6awithoCchHa 
oco1- group, respcctivcly. tbc attack of the neighborn- 
ing 0th oropo 11 tbc SW cultre seems to be 
fastcrt&athudtheN-nnckqhk.TEcwtioaix 
pmpoxaI. tbcrcfore, to occlr tlrol&b a cydic 
csofosutp~ illtcrmahtc produciqj cyclic 
acybxyaulphohum iaa iarmed& with loam of chlorik 
km.= since chhros~lml cation and slltphuk 
datcanboptsepwaliu~r#ctiml,aDdthc 
conceal of N-ot&ap&ik h rchtively amaIl, 
s4@ilhkcanbcsabrequeatlypoducedoalyiftbc 
8ohnt h free froal water.‘” In rdveota cootaiu& 
watert&by&dysi8oftbcacyioxylu@oahioah 
very rapid fcwttiq in tbc exduive form8tba of 
sulphoxi& (scheme 3). 

InrcwtionsauhaIbyksrel?ectiventi@ohg 
uow HXhMc, CWXMi, CWCMW urtpbo* 
form&n ir Dot so rcltctive. This ue8lls that tbc 
pWhCthldS~baotCXduded,~tbC 
yiddsarc*poor.1tleemsvcrylikclytpltinthesc 
cuea cyclic ~yloxysl&hlium ioa in- allnot 
beformcdthrolt&~~.bcawc0fua- 
frvounbk ekctro4k and St&c factas. For thic realon 
thecXrrexpoadinq~uccoovcrtodbtbcururl 
way.uabowllillsc&mc4.Tkdecrrucintheyicldof 
rul~mrybc~totbcdcctroxuticiotn- 
8ctbotKtwccothesutpboaiumcentremdtbedjaccot 
cafhoyl+3xyguL Tbc kkl effect frvoun tbc qmntioa 
of the ChbroxldpWb ion-pail, 
dimhi&&thecbanmofdirrctcoordinrtioa. 

-AL 

fcaydkd from &OH; yidd ti; m.p. 13&l*; cbrwtairtic 
bwhafUt~~mKBrp&t): rco: l73lca-‘,w 111, 
I I42 cm-‘; ml: 950,767 cm-’ (cf. tit.?. (~~IKI: C. S6.2: H. II; 
N. 4.1; S. 17.2. Cak. for C,,H,,NO& (36Sa: C, JJ.9; H. J.2; N. 
3.8; s. 17‘s.) 

2-Nuhytihb-S-mrhyhwk ad& (H). To 1 I& d S. 
wtboxy,hhkyk dd In (1.841. IOmmd) sod NIOH (0.84~ 
2lmmoi)illwuelNmI)wuiki9lheui&d~yi~ 
(2.77~22mmo0undcrN~aodhwa1hwaitosmdatrcaa 
temp. for I hr. A so& d NaOH (1.66, r)mmot) in rrtrr (9ml) 
wnpowrdhtotbcmixtlKcMdilatmp.wumiKdlo#r. 
Aftcrc&&t&w&wuddasd*irhaDJCHClq,tbeppc 
wnaitmdolMd~fma~(od4&42%).m.p. 
lIpSO’. (Rxtmi: C. S4.6; H. 54; S. 16.1. WC. for &Ii&S, 
[196.2]: C. 345: H. S.I; S. l6.2%.) 

2-A&~ytw-S-a&~ acidi L&thmtw (IO& 0.2 moi) 
mdmuhyi2+zbbfc-~(43&0.2~lmfcdiud 
ved~rmhdNIOH~~O.2moijirrta(~d)mdBOIi 
(MO@ 8l -w. ltbe Io& wn baaed for IL. mea m% 
NIOHq(lWd)wunl&dutrdhxatfor~~lhr. 
Tbcmixhrrrwupoarcdhtowuaradrridi(inlw3hHClq. 
witboul~(uuMQ)lkp+tpptattaedofrod~ 
tized from fItoH-Hp (24.lr. 9%). Ilp. 22&F. (Foad: c. 
4S.8; H. 3.6; N. 7.1: S. 14.4. Cak. for C&NO8 (2133): C. 4S.l; 
H. 33: N. 6.6; S, IS.O%.) 

2-Na6yMio-S--4 ocidnemixtuTcof2u.lbyi- 
. . 

s4lmhuk rid (21.3s O.lmol) Fe dprt (396, 0.76 
Z) PeCl (II)Mdmkr0rrrbutal~lufa 
fre&lyailWfa4tr.Totbcm~~-tratal 
NH&Hq(lWml)wuddsdaodtheagoredtoaml.mdtk 
prohrbkpcI8tbrarrakasdca.Tbratmtewnc~ 
tirc&ced~.IbrraidPcwu~bwuar 
(lOOml)aad&diUedtopHSwitb2O%HCIq.Ibrpmi&ual 
amino~waaYtnadofaod&iedbwaoovcrKOH: 
yifu 3.96 (21%). r.p. 2&w (w. 

lIehohbkQeuhawpntedartkrbyUhuhwrr 
swpc&diaDOH(300m$aadcummedN~q 
(20Oml),ltlt8WfCd.TbtBtIWWUmpartedpdrrrsdpcsd 
pcuarc. I& mite was oixal with EtOH (lOOmI) ud 
cowaaal HCI q (SOOmh uid kept u Q oe 2- 

y&whkhkI9uatedio 
(3g :p. 2314 @cc). (Fatmd: c, 

44.0: H. 4.p. Cl, 16.7: N. 6.6; S. 13.9. Cak. for C&ClNqS 
[2,9.lj: C. 43.7; H. 4.6; Cl, 16:l; N. 6.4; S. 14.6%) 

2-Ntthyhti-k odd (II). Into a hot (loa) Ido 
d 2-mcthyi1hi~S+mhbmk acid hyhxhide (666 
Wool) sod coppa oxide (IS& IOSmad) h 2ok HC’I q 
(2mml)wnQopQbdrwlndNaN~(l01,IUmmd)innta 
(sOml).nlcmixIEcwnalbwcdIocoollormllcmp..tbe 
cry&sracUtnedd.&kdudrcaysUMfromEtOH- 
H,O; ykbd 4.86 (79%). m.p. 164’. (Foaod: C. 1.0: H. 3.S; Cl. 
17.9; S, ,115. MC. for C,H,CQS [2U27J: C. 47.4; H. 35: Cl. 
175: s. 1S.m) 

Rhu&J.t Kim& mtaurmmtl~clrrisdouia1:1(v/*) 
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