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WhSlo theme ofI-brow euooinirido aa averoatileoxldlaiag 

agmti0 mllhromr, th~klnetioe 8ndmeohauia~ oftbocre 0xldationroaotloM 

have not baa oloarly Utablimbed, although mvoral InterpretatIona have been 

advoaood? It haa been uu&gested that oxidstlom of aloohola by thla rea@nt 

in polar modla take plaao a molooular bromina or by a Qtositlve* halogen 

ard that the roaotioa proooadu either by a rate-determ~ formation of a 

hypobralto whiohreadUylooea bydrogmbrcmideto farmtbe oarboayl 

preduot~, or by a ratcdetemlniag forration of a a-balo IntermedIate followed 

by a faef dehydrobrm5nation3. Aa the meobaaiQe ti oxidation of alooholr 

by bramIne ham beon plaoed on mrer ground~~~~ and fhio Involves an attaokfng 

l pooiw of the abmotlrpe ~8 havenor imeatigatedthe klnefloe of the 

oxidation of a typioal eeooadary aloobol, laopropyl aloohol, by BBS in eolve+at 

rirharea ef aoetio aold and rater (v/y). We report, In this oomnunloatlon, 

oertaln peoullarltlee noted in the kltmtioe for the first time. 

The kinefioo uaa iavutigated by follmring the rat0 of 

dleappearmoe of'llE8 by iodumtrlo errtirstlon, and the data reveal a reoond 

order kiaetioa - firetwlthrrpootto both= andthe aloohol. But a 

mooand order plot (Fig.) for the oxldatloa 8hon that the roaotion 3.a lndaod 

oampo~edoftuo mooondord&roaotio~ -the flrat, 8oapsratlv*ly8lor 

0~0bo~mpmoQ~dsrtera~l~~~by~ futermwoa&omler 

rewtlom. 

Our htaeprotatiam 

ar&umamt#. mrbgtbooxidatlon, 

of thl8 behmiour im bamod em the follolrlry 

8ftor aboutW$ ofthereaetiant& l olut%an 
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8oooQd ardor prot for tbo oxidrfion of 18Opropyl 

aloobol by 1BB at ssO& 
A- sc$ aoot%.o add. 

B - SO$ aootio mid. 

booamom dirt- yallow in oelmr - obrio?m~ duo to the libmtlon eU 

bromlao by m latoraotlam botmm the womtod IBS m(l Es?-, am0 sftho 

proauotm of roduot1aal. That tho mood md futor pu-t of the ruation A0 
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duetothe orldatlaKlofthe'alooholbyBolmeularbralne 

little oampetlng oxldatia byIBs alao*)ba@ beenmod 

routea. We have follomd the oxldatl0n of l8OplWpjl dlOOba1 bJ brairu rardrr 

the oeme oosidltlone and the seooad order rate oomtautoftberoaotlonls 

rerynearlythe meme u fortha eeocmd part oftbereaotlm. Fprfher initial 

oddatioa of Iaopropylaloobolby HI& 

Seoond order rate oonatant# (Ice I 103 lltre~ol" neo") fer 

the flmt and rreoond ofage at SSOO. 

------w--c -- 

solYent 

z l#mxi~O r/v 
?iIwt stage seoond sta@B 

-- _-- -_--_-_-_-PI- 

30 1.661 6.006 

60 1.923 6.4l4 

70 2.307 6.664 
~----------~~~I 

addition of potaaslum bromide oonpletely aupprearreo the flrmt part of the 

reaotion, the reaotlan now being of a eiaple reoond order right f'ram the 

beglanlng and the rate oonmtant is near17 the same a6 that obtained either 

for the seoond stage of the reaation or for the bromine oxldatloa under 

ldentloal oondltiona (Table II) 

We have further aohlevetd in another way, atotal mppreselm ofthe 

seoond stage of the reaotlon with only the elower flref part being obrerved 

from the begian* to over 7ll$ of the reaotlon. If the laourelan of the 

seoond stage le due to the amumulatlan of lb?- la the eyata, the eddltion 

of Hg(Om)z should fir It up both aa unlenlred HgBrz or more likely 811 BgBF4- 
__-__- 

+ Fortunately the lodemetrlo emtimatlon of weaoted Ws ractld give the amount 

of utweaoted orfdant and/or brcmlne and the80 fro are eqalrslent qumtltlea. 
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& r eoolwt 0 

18omo~~lalooholb~Ic89 in the memnoe ofO.CC9466NlO& at SS'C. 

InpremJmoeofBr- l3l-2 oxtdation 

30 8.830 . . . 

SO a.482 7.660 

70 b.l.29 7.508 
__ _- -m-e 

00 that the evolution of moleoular broa3ao would be totally ptrevented6. Thill 

is exaotly what la oboened in our invemtigatlonm. (Table III) The rate 

oonetantr obwrved in the presenoe of added merourlo aoetate are thw poaeibly 

the pure EBS oxidation rate6 and the olightly higher rater obtained from the 

rrlopw of the float pnrt of the reaotion between the ala&ml and NBS In the 

*b~Jenoe of added merourlo aoetate are likely to be a mixture of NBS and 

brcmiumexldatlona. 

TABLE III, 

Seooad order rate oonstaatr for the oxidation of I~O~ODY~ who1 br RR8 

In the mreaenoe of 0.01416IU merourio aoetate at SIS°C; 

---- ----_--___--____I_ 

solYent 

f Eflza-qo Y/Y 
k2 x l@ lltre-mol'l moo1 

-- ---I-- 

30 5.20s 
50 4.615 
70 7.150 
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That the role of mereurio aoewe Ia Msartiallf 

oombiniagrrifhthe Br- forned during the 0-e of the 
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that of effen3otlvely 

reaotionle also 

well illtmtrated by another method. Chamgea in oonoentratlon of added 

merourio aoetato over a nearly fourfold rage &Ill give the mime value for 

the rate oonstant rihile at oonoentratiom below 0&04H, the omoentratian of 

the nerourio lralt la not ruffloiently high to keep all the E&O produoed 

baok, with the result that bromine evolution sets In slowly. (Table IV) 

TAEIS IV 

Effeot of merourie aoet8te oono~tioa QoL the oxld8tioa of 18omrornl aloahol 
0 by 188 at 45 0 ia 7abFmL 

Conon. of Eg(Orn,, -1 -1 k9 I 10' litre-wl ado 
--- _- mm 

0.00595631 17.04 

o.OO5OOOM 17.28 

0.0105OOH 16.58 

0.01416OH 17.86 

-- -p- 

It ehould also be poinfed out tbat the IIBS exldatlom (In preemwe of 

Eg(m)2)are b f e weem 7Oand 100 tlmee e~loumrthanthe correspondingbromine 

oxidations. This rhould be eurprieing beoauae both aeem to orldiee via the 

emme lposltlve' end. One reaaen for the slower rate with ICES, we feel, IB 

the oplio nature of the meohenlm and the entropy faofor might outweigh the 

energy faotor in the ease of lVBS leading to a ooneidereble reduotion in the . 

rate. 

We aleo notioe that an Initial addition of O.lOlM ouoolnlmldo reduow 

the eeoond order rate oonetaut to 4.771 x lo4 and 2.672 x lo-' for the fir& 

and eeoond utagee of the oxldatlon In 70$ m at SS'C. This reduotion ip 

rate is oertainly a mass-law effeot , 81) added auooininide will reduoe the 

oonoentratlon of the aotlve oxidiring epeoiea Br+ In the equilibrium 
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We further notioe that the inaursion of the bromine oxidation 

(1 .e. the eeoond limb) la solvent dependent and oooure at different stages 

of the total reaction. Thue for the oxidation of isopropyl aloohol at 

3S°C it owur6 at IS%, 19$, and 25$ In 30, 50 and ?@ aoetio acid. This 

ie quite ti aooordanoe with the dleleatrlc oonetants of three solvent 

ayateme-for the oonoentration of Br-, rrZlioh has to reaot with NRS to form 

moleoular bromine, will be large& in 3@ m0 and leaet In 7& at eny 

epeolfled interval of time elnoe the reaofion between the alcohol and lVBS 16 

eeeentially a dipolcdipole reaotlon. 
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