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six variously «tatltutad baasyl aioxytuaylatac, <<l>ai X m 4-C%>_,
4-CH., S-CHa, H, 4-Cl. 3CIT T - 4-C). thraa 4-»tthylbaaxyX
4-Butpattutad-axoxyar#i>tulplioBataa, <(I>b: X « 4-C»; 1 = Cl, Br,
0CH»), tira» 3—-cklorobanxyl 4-Bubatltutad-axoxyaraxewilphoBataa, (<I>o:
X» 3-Cl; T" (H, Br, O0#») and thraa 3-chlorobanayl 4-aubatituta<l-
arancaulphonataa, <> X « 3-Cl; z * (H, Br, OCH») hara baaa praparad,
aad tha ratas and actlratlon parajwtars ol thalr aolvolyaas la 1:1 v/»
aquaous 2 ,2 2-triluorcathanol studlad. Far aach sarlas of coapouads
ko»"e oorralatad with r or r* in a RaiMtt-typa study aad tha
folloving p-waluas wara obtalnad™ <Da: p(r*) = -3.27, r > 0.#\;
<b: p<r) - t1.0?, rm0.W8; (De: p<r> m +0.730, r - 0.038 <thraa
fastast co™«unds oorralatad), p(r-) - ¥0.«5, r « 0.08» (ail co™ounds
oorralatad); <)t p<r) « +137,r > 0.»9 . Using thasa p~valuas, It has
baan astablishad, that, in tha transition stata of tha solvolysls of
<1), tha olaavaga of bonds @) and <) Is oonoartad. In addition, from
tha ralatlwa mgnltudas of tha p-valuas, tha position of tha traasltlon
stata on tha raaotlon asp has baan daducad. Tha unusual oorralatlon of
oospounds ()0 with r* < Is positiva) Is dlacusaad la taras of
rasonanca staballsatloa of tha ground stata by alaotron withdrawing
substituants.  Product analysas (soma of a prollalnary naturo) bava baan
carried out for tha aolvolyaas of (Da: X » 4-O», 4-00+», 3-Cl and tha
aranasulphonatas, ).
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Solvolytlo dMaiMtlcn at prlaary »lkyla»!«*« by «ltrou« «oid !'m a
oo”™>laz raactic» prootadlag tbrougb aaTwal stapa and Inwlvla« uanUbla

dlaao-Intarnadlataa, Sottana <!>’. Tba oonplloatad rata lana of tha

prooaaa ralata to tba Initial nltroaatlon atapa aad tharafora tba aarly
klaatlc atttdlaa ylaldad no Inforaatloa aboat tha produot-lomlng atapa.
That la. no dlraot arldanca could bo galnad Iron klnatloa about tka atop
iBToITIDS tba olaauago of tba oarbon-nltrogan bond, or about aubaa’uaat
raaotlona of tba carbonlun lon Intamadlataa ublch t*ora ballauad to bo

larolvad.

W-ta* laO- Va Ola

Producta
Sobona (1>

Vbon 2-ada*ntyl axonytoaylata (3> nbb praparad and uaa found to

undarso aolvolytlc raaotlono», Sobona <2). It bocana claar that a auch

oougbt-aftar atablo analogua of Intarnadlata (2) In Scbano <1) had boon

r

.OTa
2-Ad- laO -OTa
) "\"vant
2-idOTa---------—- »> Producta
Sobona (2)



diaoovcrad. Vurtter, tka aolvol]wla of 2-adaMmtyl Moxytooylat« mm
obTlouoly ralatwl to tba aolvolyala of 2-adamatyl araaamlpboaataa aad
halldaa - aubatrataa of oaatral laporUaoa la aodara aolTolTtlo
atudlaa*. ladaad, la Tarloua aolvaats, O> aaa fotiad to raaet tj aa
laltlal rata-XlattlBg fragaaatatloa«, Sckaaa <2>, and altkousk tha rata-
dataraialBg atap la tka aolvolyala of (3) aaokanlatloallp raaaablaa tka
fragMatatiOD of dlaao lataraadlataa la tka daaalaatloa of
2-adaMatylaalaa, It la auch alowar aad tka awbaaquaat foraatloa of
produota iram tka oatloalo lataraadlata froa (3) raaaiMaa warm oloaalj
that froa tka aolTolpala of 2-adaaaatyl toaylata tkaa that la tha
daaalaatloa of 2-adaaaatylaalao*.

Of graat lataraat, tkaa, la tka aatura of tha traaaltloa atata la
tka aolvolyala of aaoaytoaplataa aad Ita poaltloa oa tha raaotloa co-
ordlaata. Aa a raoaat product aaalytloal atud; haa aatabllakad that
baaa™l azozytoaylata alao raacta by aa laltlal rata-dataraialag
fragaaatatloa* (although tha producta ara aubaaquaatly foraad through
two lataraadlataa of dIffaraat activity) tha obvloua routa to thla
lafoTMtloa la a EaMatt-typa lavaatlgatloa of tha baaxyl ayataa. Thla
Mark haa baaa carrlad out aad foraa tha baala of thla thaala.

Sia aubatitutad baaayl aaoaytoaylataa (<4), X m A-OCHs, 4-CH», 3-
Cl., H 4-Cl. 3-Cli T « (a»>. four aubatitutad 4-aathylbaaayl
axoxyaraaaaulphoaataa <<4>, X m 4-CRai T « 4-Cl, 4-Br, 4-OCR», A-CBs)
aad four aubatitutad 3-chlorobanayl aaoxyaraaaaulphoaataa <<4) X e 3-Cli
y s 4-Cl, 4-Br, 4-0C&*, 4-CE>> bava baaa praparad aod tha klaatlca of
thalr aolvolyaaa la 1:1 v/v aquaoua 2,2,2-trlfluoroathanol hava baaa
lavaatlgatad. Tha activation paraaatara hava baaa dataralaad aad tka

rata conatanta at 25'C bava baan corralatad by Baaaatt piota, (Plguraa



(3) «*d <4). Apfwadlx <1». Im«Mitlcm. tta «olvoly.l« of tte«*
mubstltutcd 3-oUorob«Myl araaMulpkoaatM <8> X - 3-Cl|] Z - 4-Ir, 4-
d., 4-0CI3) »tudl-d 1* th* MM molm* *wl wotb«r tmmmtt
plot conotructod. (Figuro <3>, Appoadls a>>. Froduct omltooo, imam ot

a prollBIBai7 aatoro) kauo alao teon oarrlod out.

N-(ab-£»-07-0-T
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2.11 Histflcy.

Tba «dstUM* of tka aaosy grouplag, <-1<0>-I- flrst raportad alaoat

1SO Yaars »go whaa asozfbaasana <e> was obtalaad on tha raduotloo of

Bitrobanaaaa witk aloohollo potaaalua kydroalda*. Initially It that
tka atmctuzal foraula InaolTad a 3 I'rlBg™ <7> but whan four atabla
optical lacaara of 0-p-aaoxyphanylbutyrio aold <> raaolaad and
okaractarlaad It b olaar that tha aaoxy group unayaaatrionl, an  tka

osygan waa attachad not to both altrogana but only to iM”. Is a roault,
aayaaatrloally aubatltutad (lat  two atruotural lao
og> and <10>, and Boat aatboda of praparatlon of aaoKybanaanaa

Saotlon 2.2) ylald alxturaa of laocaara. In tha aarly daya tha aaalgnnant of
Fo\VsOPh ni-1  Ph op
Hs
©) @ $>
Ar-g-l-ir* Ar-1-"4r>

<> <0)
atniotura to an laocaar waa lapraclaa and waa uaually aada by coaparlaon of
thalr aubatltutlon raaotlona. For thla raaaoa aurprlalngly llttla la known of

how tha laoaara* propartlaa and raaotlwltlaa ooapara, (aaa Sactlon 2.3).



Cls/traM Ifw IM <11) «I»0 ocaarm aad raumfM Mt tat«mb laoMra 1*
oatalTsad by kaat. llg™t aad halosaDa«. Thaaa Immtb tara dlffaraat 0? apaotra
aad dlpola acaanta’*. It taa baao fouad that la gaaaral tha kaawa da <>
allphatio asoay oaapouada ara all bist aaltlag, U ooatraat to tba traaa <>
lacaara'’ . Thla la tbca”t to ba dua aithar to tbair bighar dlpola aocaaat or to

partial dlaarlo aaaodatloa.

V.

Iba atruetural foraulaa ara ao* wrlttaa aad auabarad aai

'mQroO’

and In tba IOPAC aaalng ayataa tba praflx 110- or (*m- ldamtlfiaa tba altrogan

to wbich tba oxygaB la attaobad.

2.1n EEepetatina” < »

Ibar« ara aovaral aatboda ol praparatlion, laoludlag & tba raductloo of
aitro and nltroao coapouada; b) condanaatloa oi a altraaobaaaaBa wltb aa
arylbydrazylaalna; c) axldatloa oi arylaalaaa and l-arylbydroaylaaiaaa, and d)
by aalactlra aubatltutlon on an aroaatlc a*o*y OGapouad, wblob ara iully
cataloguad In raiaraaca Ha, pagaa 118-121. untll racaatly. howavar, tba aoat

«nd raliabla aatbod oi praparlag unayaaatrical axozy oaapouada waa by

Ol tba aultably subatitutad azo ooapouad, (Schaaa <3>>. Tarlouu
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Ar-j~-Ar*

(3.
oxKkmts kav* bMB uMd, laoludlag hydrogw pMrcadd«*. pwoBywetlo «old’* ud
pwaxybaasolo acid'.
A Bcra Taraatlla sathod waa davalopad by Stavaaa** U 1M4, wkw ha
praparad a aariaa of aaoaytoaylataa, (12>. Tha toayUta aalca waa fouad to ha
aaally dlaplaocoad ualag Orlgaard ri gaata, @ohaaa <4)> whl” aaablad larga

varlaty of aubotltutaata to ba latroduoad to tba aaaay group.

Ar‘—GI—OIa * UgX -»  Ar-irl-1 ¢ TaOlgX
(12
<4 s
OrganooMtalUo reigaate wara alao uaad by lama aad hla oo-workara’” la

thalr attaapt to uaa l-altroao-OJ-dlalkylhydro*ylaalaaa, <(13>, <Sobaaa <5>

¢+ SK ooty >
»N

Schaaa 5>
to prapara uaayaaatrloal aaoayaUaBaa. Bowaaar tba ayathaala la affaotvaly
raatrlotad to prlaary alkylllthlua raagaota aad tha low ylalda obtalaad aaha
tba raactloa at llttla praparatlaa aalua. It abould ba Baatlcoad bara that acaa
cyclic aaosy ooapouada bava baan praparad ualag tl radlatloa’*t <asa alao

Saetloa 2.1.4.3>, but agalo tba praparatlva aalua of thla aatbod la aaall.

-« -



Itore reesBtly aa uMnblguouB eyatheels of ascaiyalkaaee oontalnlag two
differeat prlaary or —owmilTy alkyl group« baa baa« daaalopad by low ’*.
ara ooaaartad to diaaoataa™ and ara tkan alkyUtad ualag laarwaia*«
rai«at or alkyl lodldaa. AlkyUtloa Is oa altrogaa, glrlag traas-aaosyalkaaas
with tha oaygaa oa tha attrogaa that baaro tha group Iros tka alkylstiag agast,
<e». This sathod oaa bs usad to prapara optically pura asosy oospouads

with a ohlral caatra a to tha | oa althar slda«’, Bohasas <7> aad <Sn».

MBa * C+alO A ——p m g Xju kS 7 bs

Sohasa <e>

Sohaaa <7>
- - I-CaH. ----1-CaH.
<S> <>
Sohasa <S>
2.1.3 anH Pmaartlss«».

X-ray atudlaa <how that tha aaosy 1<0)-1 doubla boad U ahortar thaa tha
aio llakaga, probably duo to tha ohaaga la alactroaagatlrity of tha altrogaa to
which tha aaygaa la attachad»*. Both C-1 bonds ara loagar thaa la ths
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eomepaedlag aso ooapamd. Aa om altrogM «to* Is
la Ita O-1 boad laastb im mpaotad, b«t wky tha otbar C-1 la ala
aot kaoifm
Ika diaaodatloa aathalplaa at tka 1-O booda <Dfll-O>>. la aaBaybeaawei a-

~vpyldlasaaa I-cadda, di-t-butyldlaalaa l-oalda aad a aarlaa at altroaaa basa

TttltJ1?
n-i<o)-f-n 331A
Cal r—V<0))—I—C”H7 1A
<CH.)aC-1 (O)-1-C(C=>* 331£
Fo-CB-]"Ph 304«

baan dataralnad»*, CTabla <1». It oaa ba aaaa that Dd-O) la about IOWaol*'
leee |a tbha dI-t-butyl aaaxj coapouad tbaa la tba a-propyl aaalogua, ooaalataat
wltb tba graatar atarlc atraU la tba fermar. D<I-O> of aaoaybaaaaoa la alallar
to tbat of tba alkylasoay ooapounda but arouad OObJaol-’ graatar tbaa la tba
dipbaayl altroaa. It waa ooacludad that tba dcaibla bead obaraotar of tba I-O
la graatar In tba asoay grouping tbaa la altroaaa (aa tba

alaotroBagatITIty of altrogaa la blgbar tbaa that of carboa. raacaaaoo forma of
tka typa la Schanm (9) ara poaalbla witb tba asooly group) a auggaatloa

supportad by aoaa qualitativa valaaoa boad atudlaa».
w

Schana <>

3131 2 pms 23

Uttla la knowa about tba molaoular orbltala praoMt am tba asomy
atnictura. la lacraaalng aaargy ara thought to ba a noa-boadlag orbital looatad
malaly on 0 <n¢, a aon-booding orbital malaly am tha I that la aot atta”ad to

8.



tka O dac aad k >* orbital«. It la aaauaai that tha alaotroale traaaltloBB
of loiMat aaargy ara «-a», aN-tr* aad ao-a*. la tka lafrarad “aotne tkraa

oharactarlatlo abaorptlooa ara otaaraal at 1000, 1460 «ad ia00e«~~.

211/N Mfacta of tka tafiar Qmm
Tka r* aad ». aalua« of tka pbaaylKBl-asoKy, (14) aad pkacyl-I
<10> group« kaaa baaa dataralaad by aaaaurlag tka pKa «alta« of tka four

phaaylaaaaybaasalo aold« la OOt aquaoua atbaaol*', CTablk, <2)>.

IOr
<4 10>
TadV* 2>
S-Fhaayl-on-aaaayboBiolo aold to.24
3- Phaayl-nO-aacocybaasolc aold 10.00
4- Pkaayl-On-aaagiybaeaolc acid 1636
4-Phaayl-HO-aao*ybeasolc acid

Vhlla It waa pradlotad fro« It« aaauaad alactronlo atruotura that tha
phaayl-nO-aaoay group la alaotroa attraotlag by laduotloa <-1>, aad by
raacaaaoa <-B>, tha raaulta of tha rata« aad produota of oklorlaatlon** aad
othar alactroi”llo aubatltutloa<*" of asoKybaaaaaa akow that tka phaayl-Oll-
asooiy group 1« alao ortko/para dlraotlag aad aotlvatlag. Thla laoaar tkarafora,
aa with tha pkaaylaso group, caa ba ti or ~1 dapaadlag on tha alactroalo
dacaad« placad on It.

Tha raaulta la Tabla <2> ladloate that pkaayl-no-acoaiy and pkaayl-Oll-
amy can b« ragardad aa «odlflad nitro («Itk ona of tka oaygana raplacad by

0.



~Myllaima group) ud pkMiyUio group« raapaotlvoly. In th* forMr omo
latroduotloo of tka iM« olaetroBagatl« group laads to « roduotion of r. kp om
tUrd. Wm for 1Qa « 0.74). Th« r ««luw for tka ~aoyl-CEl-aaoxy and tka
pbaaylaso group« art »ary oloaa, (Mn tar pkaaylaso m +0ifl) aurpriclagly ao aa
It waa aapactad that thara would ba a largo laoraaaa la -1 cdMraotar of tka
group wltk tha addition of oiygan to tka aolatyi la wlaw of tha lacraaaa
la -1 oo tka oonwaraloo of pyrldina to It« l-oalda*». Thla aa™aotad affoct 1«
tkougkt to ba offoat by a raacaanoa lataractloa that affactlraly lacraaaaa tha

alactron daaalty oa tka adjaoant altrogan, (Bokaaa (10>).

O-if = d-\i-
Sohaaa <10>

214 a—fftinna rtf

2141 «H BeHuftdon.

Littla work haa baaa doaa oa tha osldatloa of aaoxy coapouada othar than
to obaarva tha diffaranoa la aaaa of cncldatloa of tha OH and 110 laocaara of
aoaa oaapauada; tha azoxy-ozygon haa baan abowa to protact tha aubatltutaata la
tka adjaoaat ring froa oxidation. For axaapla, glO-p-aalnoaKaiybaBxan« la
raadlly oxldlaad wharaaa tba Oil laocaar 1« not*’.

Tha action of rarloua raduclag agaata (ag. zinc, LUIE*. aulphlda
SnCI»/HCI** and alckal/alualalua alloy**) on azozy coapouada raaulta la tha
foraatlon of azo and hydrazo ctzipounda.and finally tha corraaponding

- 10



erylaalBM. FhotookMlol. elsotreckieloel aad polarnsnpUo kava alao

bMB MplOTsd*' < to brUg about raduotiea.

2.1.4n Tfcx a.«t<>«.

na Vallaoh raarraagaMut, 8ehat, (11» la tka aoat laToatlgatad of tka

raaotloaa of aaoogr oogpoimda. It «ma flrat ubamvad la 1S80 that tka aotlea of

<11

want dlluta aul®urlc aold ocauaaa asoocybaaMBaa to raarraaga to tha
corraapoadlBg para-hydroxy aso ooapoua(P*. Studlaa akowad that in tka producta
of raarraagamant of unayaaatrloal aioaybansanaa tha kydronyl group la alttaya
found on tka unaubatltutad ring, dapaadlng naltkar on tka aubatltuant praaant In
tha otkv ring, nor on tha distanca batwaan tka oxygon aton and tka aTallabla
poaltlon**.

Tka raactlon has boan studlad In daptb with dlffaront coablaatloos at
aubatltuanta and raactlon condltlona, but It was not until tka adaant of
laotoplo Uballlng tacknlquaa that It bacasa obvious that tka raarranganant U
Int«olacular; tka hydroxy oxygan In tha raarrangad product conas from tha
rasctlon nadlua*'. In axplanatlon, various Intarsadlataa, of tka typa of (10)"
and avan <17>w» (a synaatrloal dloatlaa), hava bsan Invokad. Tkaas spodaa can
ba attackad by a nolaoula of watar with aqual raadlnass In altkar ring.

- 11



-I- Ph

ac <iT)
Vndar thm IniluMO* of VT ligkt Cof. alao Saotioo 2.1".3> mm ortko
rMiraasMMnt ooours™o. Traear atudlaa ladloatad an latraaolaoular maochanisB*
lavolTIBg a 5 naMbarad acTgna bridgad rlar**. <SohaM (12».Tha InTDIlpnawt of

radicala baa baan aussaatad«*, but during '€ laballlag atudlaa no aagnatlo

O C ,O

Scbhaaa <12)

laotopa affaota olatad with radical palra « obaarvad*-. It

from tha Uck of a nltrogan kinetic laotcpa affect that If tha

lataraadlata <10) la Involvad la tba raarraagaaant, thaa Ita
foraatlon rathar thaa Ita daoocapoaltlon la rata Halting. In addition, It la
si*Mtad that tha foraatlon of <18) la a ground atata, rathar than an
alaotroalcally aacltad atata raactloa**. Thera la alao auldanoa that acaa
diphanyloaadlaalrldina la foraad In a alda raactlon at tba beginning of
Irradiation'*.

Slallar to tha Vallaoh raarraagaaaat la tha raaotlon that oooura

aacBybenaana and areaaaulphcnyl chloridaa*'. The ortho- and para

12-



trutiTr— product« of tom propaMd flv» minp

BlUm (13». lotopic l«b«Ul«g «tudl« «how th» ortao a»d p «»

raarraasManta ara latra aad lataraolaoular raapaotlaaly.

>Ar

O - Q-M{*<BO,aT

>ir
Sobasa <13>

21 43 a..~w TnanlTliia Badioala

Baatlag aaoalkaaaa ganvallp cauaaa loas of la, but tha aaalaB’X*

1,0 froB aaocayaltaBaa doaa aot occur-*. It la auggaatad froa molacular orbital

erguMota that thU raactlon la at laaat partlallp forblddaa«*. laataad,

pyrolyals of aaoxybanaana at «00*C plaida a aarlaty of productax® *'

PhS*I-Pb PSODVCTS

19



blpbwyl <3«>. a*lUii« C30>. plicol <181) «ai dipkMyUalM a01>. A «dlo*I
- laltliaiy iBvoltrUug U* oyoXlo UtMadIxte <»> wm mb8w *«1 *o
Boooimt for tM* product dlotrlbuttoa, (Soh«M 14).
no photolyolo of orcMtlo asoagr ooopoundo boo olroody boto dloeuoaod Im

2.1A2 iB tor»o of tko mob otudlod Tollaob loootlon, oo ooly tbo
pbotolyolo of BsaByalkBiioo aro ooooldorod b«ro. Gouoblo.*»» otudlod tbo goo
pbooo pbotolyolo at oMiyBOthODO. <20) OBd fouod It olallor to tbot of tbo

lolotluoly obort wouoloagtba of rodlotloo woro roqulrod <X*a20na>

OBd tho rooctloB M3D fouBd to go rIB two primry dlooodotloB potbwoyo, «Bokmo
<15)). IB tho oi-o of tbo pbotolyoU of oooo blgbor asaoy ompouBdo. tbo
iBtormdiooy of OBBilrldlaoo boo booB ootobllobod-«*“ . ood tbo flrot dooumotod

OBsnplo of B do ososyBlbano woo proporod, (Sobmo <!«))e*.

ku 3Cla* ¢ laO
Clo-I-1-CH*
-» CB»* ¢ la ¢ *OCb
Scbmo (1S)
* 1oao
20» 80»
ScboM <10)

A radlool oochonloB 1o oloo lopMootod 1b tho pbotolyolo of olaplo
blcycllc 0BOxy co™mndo«-, <. 2 3-dlocblcyclot2 2 _Hoopt—2-0Bo 1-oddo. <D)
wboB polymric producto woro obUIBod. Howouor, pbotolyolo of @2) govo (23)A
product thot woo otoblo to boot. Tblo rolotlroly c lob cooyorolao could Bot bo
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It ma in---—-* tk«t tka pra—nma of tk» eraw-rlas neo |

altrog«» lafluw)* tfca photocdiMloal babaTlour of tko Mosy group.

21>

215

21 51 BgfiggmuBd

As ariHi— * In Soctlon 2.1.2, thaoa ooapoimds woro flrot ayntkwIMd fipo»
tka roacstloB of I-«ibrtltut«l,I-nltro*JhydroxylMliioo (24) with tooyl <*lorldo
U th* prmmtao» of a liaaa, <Scha*a <17» by Staaana la 1»64*«, but oaly Mith
tha ylaw to ualag a Orlgaard raagaat to dloplaca tka toaylata by aa «e- group

(aryl or alkyl) of cholea. <SchaM, <16». Savaral aaoaytoaylataa

s-£ i-obo»-0 -ch»

4 <25

S-S«I-08Q*-O"CH»
. Schaaa (18) * .
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(<28>, I > alkjrl and aryl) vara syatkaalaad aa oryatalllaa aoUda la yiald.
in altaraatlaa atniotura <2®) waa rulad out as aa attack by Orlgnard raagaota
anm tha aaallabla 1-O fuaetloa of CM) waa pradlotad to laad to aaocay ooapwada
laoiMric with thoaa actually cibtalnad. la addltloa. aa mtimmp* to prapara <2«)

f-0

Ar-1-OTa

20
by tha Bltroaatloo of 0-toayl-l-aathylhydrcj«ylaalaa ylaldad only aathyl
toayUta aad lar’*-* -* | and X-ray*“ atudlaa coaflraod tha

atructura, and It waa alao apparent by X-ray that ior (25),
<K>CdHa** aad 2-adaaantyl**) tha @ ygana attachad to tha nltrogana ara cla
orlaatatad.
Bvidanoa that tha Orlgnard reaction Bdwaa, (16)), Inwolvad radical

latvaadlataa waa found whan the aajcr by-producta of tha raactlona In
tatrahydrofuraa (THP) wara Isolatad and ferd to ba I-aryl-1'-(2-

tatrahydrofuryDdllalda I-oaldaa“ (27). To taka thla Into account a radical

ir-1

@7
aachanlaa, (Schaaa (19)) waa propoaadi radical abatractlcm of m fre» TH- weMd
laad to tha 2-tatrahydrofuryl radical. Howaw«- attaapta to Ildantlfy (28) by aar

wara not auoaaaful.

ir-i‘-I-X ¢ KR »if +
i Mr-W*—— , iurtt« raaotloB
J “X (28)

Schaaa (19)
8-



In 1070** durli« work al*ed at tha dataralaatlom of tha aarhai laaa aad
litf aollitaa laTOlvad la daaalaatloa raaotloas (SMtloa 2J>, it baoaaa oiivlaua
tkat tka I*-toaylo«¥dll*lda-l-oalda atruotura <28> waa aurprlalagly atabla,
e~eolally la ooaparlaon with aaalogoua aoyl apaelaa of tha typa <2*>, <30) aad
<31>. lowwaar, tha attaapt to propara 02) by aoylatloa of aalta of

altroaobydroaylaalaaa fallad.

R-f-0-~-27 1-0-i-1-0-"r

8> <> <0 (3D
e o

(32
Tha faotor that waa lavokad to axplala tha atabllity of (28) wea tha
raacaaaoa atablllaat™oa of tha raaotloa latanaadlataa; loalaatloa of <2S> laada
to a oatloa for which no raaoaaooa ooatrlbutor caa bo drawa with a full octat
about aaoh atoa, (SchaM (20», but ao auch difficulty oooura with tha loaa

dwlvad froB (20), (30), (8ochaaaa (21>), aad (31).

e O
Schaaa (20)
(20),@30) 01 -~ —*i-lal-ijr
1> 4 B-0-I-1» 4 B-S-t-itr-
Schaaa (21)
2192 rrf tmuTtnaulataa

Tha traataaat of a aarlaa at prlaary alkyl asoxytoaylataa with potaaalua
t-butoslda la t-butyl alcohol producod tba oorraapaadlog aldahydo, altrogoa and

toaylata loa. Saooadary alkyl darlratlvaa raactad alallarlly but aora alowly,

-17-



yléldIBg tk* oorreepondleg k&OBUN. Tict —okaal— 1» 8ekw* <23) mm proj
and idwa tb* r—ntlnw wara oarrlad aut la tk* dautaratad alookol. O>Cals
(CBa)a>. ao dautarluM wara dataetad la uaraaotad atartlac aatarlali

daoo”aalilc» waa faatar tkaa aankaaga.

ICBa-f-1-Ora ra-S-f-OTa

BCn * la

Schaaa <22)

lo lafonatloa waa cAtalaad about tha oatygaa traaafar atap, but tka
autbora apaouUtad tkat It la latraaolaoular, altkar tkrougk oaaalrldlaa
foraatlao followad by altrogaa allalaatloa, or by laaatdrlaatloB to a
eltroBlalaa, <Snkaa« <22)>. Tkara waa ao aaldaooa that aay aolwolyala raaotloa
waa taklag placa, uallka la tka ocaaa oi tha acyl aoalafuaa (32) whlok ara iouad
to aolrolyaa la oblorofora»®. la tha abaaaoa oi baaa, daocoapoaltloa did aot

untll tha tamparatura waa ralaad to orar 1SO*C, wkaraupoo tkaraal
allalaatloa oi altroua calda aad toluoaoaulpkoalc aold ylaldad tha oorraapooding
olailn. Tha azoaytoaylataa alao dacoapoaad photoohaalcally allalaatlag altroua
oalda and iforalag alkyl tosylata”.

la ganaral aroaatlc aiootytoaylataa hava baaa iouad to ba atabla to haat up
to 110*C, wharaupoB thay daccnpoao, largaly to tha oorraapoading toaylataa.
Dorko aad Stawaaa*»* auggaatad tkat tha raaotloa oi phaayl aaoaytoayUta la
bdllag toluaaa prooaadad through aa owidlaxirldlayl radical, wlth algratlon oi

txoxj osiygaa iroa oaa altrogaa to tha othar, (Schaaa, (23>>. Tkaa whaa

ShoayaklB aad hla oo-workara*’ railuzad laotopleally laballad phaayl
asBcytoaylata <*0 la tha acoiy-aaysan, <33>) la toluaaa thay iouad tha aaaa

- 18-



n-9-1-0T« ¢ Two* T«H

¢ Ph-1-1-<F **=—» Ph-1-MB

¢ la « =8
\"O0’
ClaCalaFh 120
23>
epaotrwi of tte product tooylato ooit.ulnil tbu Ubol uqually dlotrlbutod aaonsut
all tk* thro* oocygUM. Tkay ocuMludad tkat aa laltlal algratloa of tha to”rl
group froa ouygaa to oaygaa waa raqulrad to aoooHodata tkla aad tka Sokaaa
(24) waa propoaad. Tka foraatloa of tka toayloay radical <33> allowa tka
fTiygw» to tiannai aqulralaat. Tka aubaaquaat daooapoaltloa of radical <34) to

Ph' waa tkougkt to prooaad aa la Sckaaa <23>.

Pk-i“l-OTa Pk-1-f-O t[pk- 03* ¢

(33) (34) (38>
HK*

Pk» (3U-O-S0.""Pk

Sohaaa (24)

In contraat, wkaa tka tkaraal daooapooltloaa of baasyl aad laobutyl
asoiytoaylataa la chlorofora wara atudlad**. tka klaatlca w«a flrat ordar, tka
produota wata tka corraapcndlag aatara, alkaaaa and laO, and tka faot tkat no
kaaackloroatkaaa waa foraad auggaatad tkat tka raaotloa waa lonic. latkar that
a dlraot loalaatlon (Path A, Sokaaa (25), a aora oocaiplaa aaohaalaa waa thought
to ha iBvolrad (Path B> aa thara la only a ralatlvaly aaall rata dlffaraaoa
batwaaa melaobutyl and B-banayl.

- 19-



-€>-au

Produots Produota <---------

SokMM <2S).

2.1.09 anlvnlTdl» frf dirgytiiTldt—

It la aurprlalag ttat tha aolTolyala raaetloaa of tkaaa aubatrataa baaa
mot baw lavaatlgatad bafora aa thap repreaet aa iaportaat aabhaalatle llak
bitican aolvolytic dMalaatloo aad tha aolaolpala of allyl araaaaulpbonataa iof.
grTfir«« 3J aad raapaotlraly). Howaaar It waa aot until tba baglaalag of
tha IMOa aad tba advaat of tha uaa of Mghly-laalalne waakly-auelaophlllo
aolyaata llka ha«afluorolaopriyaa-2-ol <HPIP> aad trifluoroatbaaol (TFI) that
tha aolvolyala oi alkyl aad baasyl asoaytoaylataa hagaa to ba atudlad la

imd thla haa raaultad la a fullar uadarataadlag oi tha prooaaaaa
lavolTad la both of tha abova raactloa-typaa.

Tha dlractloD that tha work la thla araa haa takaa la raoouatad brlafly
hara and tha conaaquaacaa of tha raaulta ara dlacuaaad mora fully la tha

ralavaat Sactlcnai <22 aad 2.3).

Tha "ucta of aolvolala at 2-adaaaatyl asoxytoaylata oe> w«ra feaind to
wlU aolvant. la highly loalalag aolvaata auoh aa IFIP, TPB and 30*

aquaoua athaaol tha raaotlon waa faataat aad tha adaaaatyl produota wara

-20-



00>

ooliMITAy MIvmt Ib «tkaacd. low yIBlds oi tba ar**ulpkoB*te <2-
AdOT« «va obtalaad, «ad la aaa-auolaopklUo MltraBt« witk poor loa-palr
etablislag propartiM mch as oklorcrfara and toluaaa tba arasaaulpboaata «as
tba cmly produet, aad tba rasotloa was sloirast. It «fss ocoaoludad tbat aaltbar a
radical aaobaalsa aor a basa laduoad aachaalaa of tIM typa aatabllabad by
rraaaaa aad LIUwlts”™ (Saotloa 2.1X3) wara lavoltrad, as aaltbar adaaaaUaa
acr adaaaataaooa wara dataotad as produots.

Aa appraolabla aaocoadary o-dautarlua klaatlc laotopa adfaet was louad
sbowlag tbat tba claawi«@a of tba C-I boad la lawolwad la tba rata dataralalag
atap, aad a aaquaatlal two atap aanbaalaa via 2-AdOTa aa a ralatlvaly loue
livad lataraadlata was nilad out by tba obaarvad Idaatloal flrat ordar rata
caastaata for tba daoraasa In oonoaatratloa at (M> by VT spsotroacopy aad tba
laoraaaa la aold ooBoastratlon by ooaduotlvity.

Thaaa raaulta agraa wltb a aaobaalsa lavolvlag aa laltial ualaolaoular
rata-dataralalag ayachronoua fragaaatatloa of tba substrata to glva altroua
oalda-aaparatad loo-palr, (07), Sebaaa <20>>. Tbls loo-palr la tbaa oapturad by
aolvaat to glva solvolyaia produots or la laaa polar aadla uadargoaa loa-palr

to ylald 2-adaaaatyl toaylata <39). la atbanol aad aguaous artbaaol
(30) la foraad la parallal witb tba solvolyaia produot.

Tbla foraatloB at 3-AdOTs (30) iras tba loo-palr (37> aaparatad by
aavaral boad laagtbs by tba laO aolaoula la aueb a oucloopblllo aadlua as
atbaaol ladloatas tbat loa-palr raoaablnatlaa sbould alao oocur by lataraal
ratura of tba latlaata loo-palr (36) laplleatad la tba aolvolyala of 2-
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«dmwtyl tosyUta (30) ItMIf, akd tbvator« this ssldaaos rsqulrss tha Ultlal
«nNBiMtiBM iB tha scdTolTSis of suedi alapla aacoadary aubatratas to ba

raaaralbla.Caaa 8setloa 2J>.

2-14-14i-OTa
7B
J
2-1d*vV-0-0Ta Solvolysls
(37)
1NbO
3-ddOTa 2-1dt-Ora
(30) (33
Sohaaa (23)

a-~1 1-t— !

Tha pcospaot of tba unaablguoua gsBarstloa of a raa” of uarloualj
gulietltutad bsaarl oarbcalua loss la aolutloa lad to aa laltlal study of tha
aolvolyals of baayal aacaytoayUU (40). Its solvolyala la lil tA HO/TFB
ylaldad tha aspaetad baoayl aloohol and baasyl trifluoroathyl ath«- as
products™ aad, by lafaraaoa froa tba solvolyals of 2-adaaaatyl aaosytosylata,
tba raaults msts latarpratatad la taras of aa laltlal rata-dataralalog
lonlsatloa, aad tbla was coaflraad wbaa addad nuclaophllle aolutas (SOI”, Br",
1-) foraad substitution produote but did not slgalfloantly affact tha rata. Tbla
ladloatad that an lataraadlata was foraad, la or aftar tba rata-dataaralalag
stap, wblob was lone anougb llvad to diffusa tlu-ougb tha bulk solvaat and ba
trappad by tbs nuolaopblla. Vblla laoraaalng tba ooaoaatratloa of tba laSCI la
tba raactloa aadlua lacraaaad tba ylsld of tba subatltutloa product,
astrapolatloa to iaflalta coacantratlao of 1aSCI (by a double raolprooal plot of

t/tPbClaSCl) varsua I/11aSCIl) lad to a Halting ylald of 47» PhCH>SCI, aad It

.22



ma tkat aaotk«' akertar Uvad lataraadlata, too akort-llvad to aaoapa
tka aolvaat oaga and latareapt tka aoluta, waa raqulrad to aocecaat for tka otkv

S3S of tka product, <Bokaaa <37>>.

~-dafl-Ola ~A-Cla* laO "OTa An.daOH  + ~-CHaOClaCF«
Q-cuaca N +0 “<»-ocfcCF-
Bchasa 7>

It waa iaaiiaii tkat tka baaayl oarboolua ioa ItaaU waa tka akort-llaad
iataraadlata, aad laltlally It waa tkougkt tkat baaxyl toaplata waa tka otkar,
longar llwad intaraadlata. Bowavar, ecMpariaaa of tka klaatle aaaljrala of Bokma
<27) witk data of Sd" trapplag aaparlaaota witk baasyl toaylata Itaalf abowad
tkat tka unkaowa latanaadlata waa a aora raaotiva, akortar-llwad apaclaa tkaa
PkCBaOTa. Otkar llkaly oaadidataa wara aougkt, aad altkougk BaO la oaly a weak

auolaophlla It is wall poaltlicrad to lataroapt tbo bae”l oarboalua ioa, aad

Ph-Cla-O-lal Pk-Cla-I-1-O

(41) (42) <43
tbvafora atructuraa <4l>, <42> aad <43> wara tkaa ooaaidarad aa poaalbla
iataraadlataa. Dlract avldaaoa that ccablaatioa oocura at tha oaygaa to give
(41) waa providad wbaa the baaaaldahyda waa dataotad aa a alaor product la tka
aolvolyaU of <40) la tbo praaaaoa of baaaa, <aaa balow). k tkaoratloal atudy
ualag nb initio aolacular-orbltal tbaory coaflraa that linkaga with tka l1aO la

llkaly to bo through tho oaygoa**, aad protoa abatraotloa and loaa of la, froa

-23-



(41) (Bekomm (2S)> tram coemidmrmi m raMOMDbl* mechail— for th« g«Mr«tlc» at

besridehyde U tha paa—I oa of b—

®oS . fh-CH) la

(41)
(38)

Vbaa tba affaoU of addla« aoB-auolaophUle basic aolut— llka aodliia
aootata to tba rasotloa aadlus wars la—atlgatad*”, aa ~praolabla rata affaot
aad two aaw producta (trifluoroathyl tosyUta aad bansaldabyda OaaatliOMd
abo—)> war« dataotod by MKC. la addltico aoldlfloatlna of tba raactloa aadlus
allowad aaalyala of I-nitroaobaasylbydraaylaalaa by laolatloa oad coaparlsoa
«Ith an auth—tic saapla. Vbhaa tba acaUua aoatata was buffarad «Itb aoatlc aold,
tba rata aabancaaaata wara but dapandaat oa tba buffar ratlOi ladloatlni
tbat catalyaia was by tba saall a”ulllbriua coacantratlon of tba coajugata ba—
of tha sol—nt, CFsCHaO-. Tha blnatlo raaulta of tba raactloa witb unbuffarad
aodlua aoatata ar« not so cloorout but It la tbcugkt tbat tba largar rata
anbaacaaaat la Indiicad aalnly by CFsCHaO~ too.

Tha for—tloa of trifluoroathyl tosylata raqulrad nuclao”lllo attack at
tba aul”ur of tba aubatrata witb displaaaaant of tba I-banaylaaocay anlon <44>
(ioolatad M l-altroaoboasylbydroaylaala« aftor acidification) la a non-
oolvolytlc raactloa, (Scha— (30)). Banayl aaaaytasyUta w— thua found to ba an
unuaual substrata In that It undargo— ocncurr—t aol—Ilytlc and noa-oolvolytlc
raactlons Involvlag alaotron flow la opponila diractloaa. In tba unlsolaoular
hatwolysls of banayl asoaytoaylata <<40), Schaaa <20>), tba alaotroa flow U la

oM dlrootloB and tba blsolaculor nuclaophllic attack at sulphur It la In tba
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otb«-, (Sobna <30». la addltloa, it vm fouad that laldasola Ouffarad witk

paroblorata) waa a battar oatelyat for tba raactloa of CFaCBaOH

~A-Ca*-tl-0-]-O-CH» 1a0 -0»8-0-Cl*-—--»aolr y~
o>

<20)

...... »0O -cu-"" & cp*ciccrra

A0 <44
CPaClaO-

<>

vith (40) e«" aoatata, aad hara tba tdaatlfloatlaa of aaothar produot
- I-taayllaldasola - lapllaa tba larolvaaaat of aaothar aoa-aolvoljtlo raaotloa:
diraot auclaophlllc attaok by tba baaa at tba aulpbur of baasyl asoxytaaylata.

Tha logloal atap ta follow tbla work aa baaayl asoaytoaylata la a Haaaatt-
typa lavaatigatloB (aaa Sactloa 2.4) of tba babavlour duriag aolvolyata of a
aariaa of aubatltutad baosyl aaoKytoaylataa, aa tbla approaob would ba aapactad
to ylald uaaful Uforaation about tba aatura and poaltloa of tba traoaltica
atata of tha aolTolyala of aacaytoaylataa. Aa addltlooal baaaflt «aa axpactad to
ba tba uaaablguouB gaaaratloo la aolutloa of baasyl oarboalua iooa of a «lda
ranga of raaotlvity. Tbla baa not prarloualy baaa poaalbla aa banayl
aranaaulpboaataa and halldaa coaoa to raact via tba 8ml aachaaloa «ban
alaotroB-wltbdrawlng groupa ara latroduoad to tba rlagi aad tbarafora It baa
boon lapooalbla to aaparata coafldaatly tba «ffact of a ouatltutaat upoa tba
Snl raaotloa froa Ita affaot upon a potaatlal ooacurraat Sw2 raaotloa, <aaa
Sactloa 22>. Tha Maaaatt approacb to aaosytaaylata aolvolyala baa baao aada
and fama tba baala of tbla tboala.
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2.3

2.2.1 a- i« «.a

Durlag tba 1030«, In a brilliant aarlaa of studlaa, Hughas and
lagold aatabllahad tha aalataaoa of tka new wall kaovB aaohaalatlo
duality la auolaapblllo aubatltutloa raaotloaai tha oaa atap, ooaoartad
ft,? <8ckaaa (31)>, and tha dlaaoolatloa aaohaalaa, taraad

Snl, <B8chaaa 02)>«.

,-0 to lu-1 +

Sohaaa 01>

»Z] Z- ¢ > K-lu

Sohaaa 02)

Xk* ft,2 aacbaalaa la charactarlaad by aaooad ardar klaatloa, and by
lararalon of conllguratloa at tbo alta ol auclaophlllo attack. Vkaa It
waa dataralnad that tha rata oi lararaloa «aa, wlthla aaparlaaatal
arror, tha sana aa tha rata of raaotloa, It «aa aatabllohad that
laToralon aocoapaalad aaoh and avary auolaophlllc attack, and una not
juat an occaalonal avant. Tha ataraochaalatry of tha raactlcm naant that
tha nuclaophlla auat approach tha alta of aubatltutlon froa tha alda

oppoalta to tha laavlag group, and tha ataraoohaaloal corralatlon
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tka two okowod that both tha groupa wara aaaoolatad la tha
traaaltloa atata**.

Thla babawlour waa orlglaallp ratioaallaad la taraa ol tha
alaotroatatlo rapulaloa batwaaa tha »lolaophlla aad tha laaulag group,
howauar auaa a raaotloa llka that batwaaa la~ * I-gRta” oooura with
iBTwraloa, uhara It algbt hawa baaa aapaotad that Couloablo foroaa would
aaoouraga froat aida attack. Froatlar aolacular orbital thaorp providaa
a aora aatlalaotorp tkaory, <8ohaaa <33>>. Tha HQK) of tba nuolaophlla
aad tha LIinC of tha aubatrata ara tha aolaoular orbltala that ara
ohlaflp iBTolwad.Tha orarlap la boadlBg whaa tha Buolaophlla approaohaa

froa tba oppoaita aida to tha laavlog group, (at a) but tka approaoh

Schai <33>

froa tha froat, (at h) la both boadlag aod aatl-boadlag. Tha foraar la
prafarrad**.

Sml raactloaa ara aora difficult to ckaractarlaa, kowarar tha ooMon
l1oB affact and tba affact of addad aalta ara ladlcatlaa of lta praaaaca.
If tha ataady atata approalaatioB la appliad to tha aquatloo 1b Schaau

(32), tha followlBg aapraaaloB oaB ba darlrad. Ib tha aarly atagaa

Bata - kikalRZHVu-l / <k-i(Z-] * k>(lu-I>

Bquatlon (1)
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of tb* rMCtloA, [Z-] lo omlIl ud tte kiIMtloo ol”plifr to first ordsr
with ths rats squal to kitlZl. ladopsadaat of tbs oonosotratlon or
Mtura of tbs Buolsopblls. As tbs rssotloa proossds [Z~] builds up ssd
tbs rssotloa should slow dowa sooordla( to Iquatloa <1>. Tbs sddltlos of
sztra Z- should also slow tbs rsaotloa, <tba ooswn loa offset)", «hsa
tbs rsaotloBS of bsasbpdrpl oblorlds with dIffsrsat awelsopbliss la
liquid sulphur dloaldo wars studied, both of tbssa eaporlaaatal
pradlotloaa wars obssrrsiP'.

Powsvor solvolytlo rsaotloas era usually earrlsd out la solwaats
that faollltats tbs loalsatloa step aad also act as tbs auolsopblls la
tbs ssooBil stop. Tbs auclsopblls oooooatratloa la tbsa sffsotlTsly
ooastaat aad to aoblsws slgalflosat obaagss la ooaoaatratloa of a
auclsopblllo aolusat, fuadssaatal obaagss to tbs whola systsa Mst bs
Mdo. This mkas tbs orlgla of rats obaaess udblguous.

Ths addltloa of a aoa-00sBOO loa that Is Itsslf stroagly
auclsophlllo (aalda Is oftaa ussd) Is oftsa ussful la dlstingulsblag
betWBoa Snl aad Sn2 bshawlour». If tbs added auclaopblls rsocts
dirsotly with tbs substrata la a 82 sacbaalsa. tbsa It will aooalarata
tbs rsactlon la dlrsct proportloa to tbs asouat of alkyl aside produced,
la aa Snl raactloa the rata-llsttlag aad product-forslag stops are
ladepeadeat of oaeh other, aad the forsatloa of the alkyl aside Is aot
associated with aay lacreaao la rata.

It oaa bs ssea that la the sstrasa case the 8nl seobaalss gaaaratas
a free, dissociated, plaaar oarbonlua loa. This species Is squally
susceptible to attack by auoleophlla fros either side aad therefore as
sm 1 substltutloa oa a chiral substrata should lead to total

racaslsatlon. Although sosa first-order substltutloas do give coi”lsta
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raoMilMtloa. auy otiMr* do noi. Typloally tkar« la S to 20X
laTarsloa***. Baaaral MiggaotloiM kaa* bMB aada la «aplBaatloa
laoludlag tba tbaorIM tkat tka oarboalua lem aay aot baooaa eeiplatoly
frM, and la aklaldad froa attaok on oaa alda by tba laaalag grewp, <aaa
alao Saotlon 2.3.2) or It aay bava a llIfatlaa ao akort tbat |i doaa noi
bara tlaa to aitala plaaarlty bafora tka auolaophlla attaoks.

la mimwj, tka dlffaranoa bataaaa Kugkas* aad lagold'a Snl aad Sn2
maokaalaaa la tka tlalag of tka atapa. la tka foraar, flrat tka laarlag
group laaraa, tkaa tka oarboalua loa la oapturad by tka auolaopklla. la
tka lattar, approaok of tka auolaopklla aad dapartura of tka laarlag
group ara ocaioartad. Tkaaa aaokaalaaa ara atlll ralaraat today aad ara
uaaful aodala far tka daaorlptloa of aaay aubatltutloa raaotloaa.
Howarar tkay ara aot adaquata aodala for tka daaorlptloa of all Snl
roaotloaa (oaa Sactloa 2.2.2) or tka procaaaaa tkat ooour la

mbordarllaa” aolrolyoaa (oaa Sactloa 2.2.3).

2,2.2 lott Palra

la 190 It waa auggaatad by Vlaotala™* that a aachaalaa tkat
larolrad loa palra CSokaaa (34)) gava tka baot aaplaaatloa of tka
oboarratloa tkat aaay flrat ordar oubatltutloaa prooaadad witkout
coiplata raoaaiaatloa. Tha oooplata loaloatloa of a oklral oubatrata to
a plaaar carboalua loo daatroya all chirality. Tka two altaraatlra
product-foralog traoaltloa otataa (froot-alda aad roar-olda attack) ara

aaaatloaarlc aad of equal aaargy. Partial raoaaiaatloa lopllao that
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1* & *-

47) (48)
k« lu- lu- lu- kr lu-
vt
Produots
Sokra» (34)

tk*r« «r* tuo trmMltloa atatas ot dlttaramt aMrgIM, aa la Figura <I>.
«kara K*-Z rapraaaata tba aubstrata aad I*-lu aad Fu-I» rapraaaat tba
aubatitutloa producta «Itk ratalaad aad taaartad ooollguratlaaa

raapactlTalF. la IMO laaaatt'™ kad propoaad that tba aatura of tha

Figura (1)
lataraadlata (40) wea a partially dlaaoclatad ayataa la IAlcb tba
coTalaat boadlag waa largaly raplacad by alaotroatatlo attraotloa but
wltb tba two loaa atlll bald latlaataly togatbar wltb a aolvaat oaga,
callad aa loa pair. Vlaatala coaflraad tbla ldaa aad axtaadad It to abow

that la aoM oaaaa tbara auat ba two diffaraat typas of loa pair oa tba
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patk batuMB tk* eovalmt oaapouad aad tk* fully dluuoolutud loM. HI*
MekMUaa inolud** tk* followIBS lo* p*Ir typ**i IBtlI**t*. iAmb tk*
loM ara «till 1» tk* aaaa aalTaat a*g*. *ol***t **i»r*t*d, *fc*r*
parkap* o*ly * *1bsl* *ol**nt *ol*oul* **p*r*t** tk**, and fl**Ily tk*
fully dlI**oolat/*d loa* «k*r* tk* two aaparatad loa* *r* aaoh *urrouad*d
by ard*r*d aolvatloa *k*ll*. <8truotur** <4«), <47> *ad <4«)
r**p*etlT*ly la Sok*** 34).

flastala fmad klI* tkaory fro* th* latarpratatloa of th* r**ult* of
tk* followIBB «aparlBaat”™». H* ootload during tk* aoatolyal* of <)
thr*o-S-*ai*ylbut-2-yl bro”rlat* <MB*. (80)>, that tb* rat* of
rao**i**tlon ua* f**t*r tkaa tk* rat* of aolvolyala, Tk* fr*a
aalaylbutyl oatloa ha* a brldgad atruotura, <5I> aad 1* aoklral, but tk*
raoaalaatloB oould not ba an SMI-typ* proe*** with f**t rawaralbl*
dlaaoolatlon followad by a alowar nuolaopkillo attack a* tkar* <n no

loa ratardatloa. 4a ioa pair aachaal<* mm a battar *aplanatloai

"0BS

(50) <5l)
tka racaaiaatloa ocourrad In a rapid aquillbrlu* with th* Intiaat* lon
pair aad in th* rauar** atap tk* broaylat* oould aaally aoa* to th*
adjaoaat carbon to tka on* It had Juat laft. TkI* mm oon*ld*r*d to ba
an intraaolacular proeaa* with tk* anion fauar b*oo*lag fr*a, ao tha
addition of *or* anion did not affact th* klnatlo*. Addition of uary low

conoantratlona of parchlorata, a aagllglbly nucl*opblllo aoluta, to th*
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raaotloo raaultad la * larga sad uaaapaotad aolvoljrtlo rata
aoealaratloa. Vlaatala ausgaatad tkat tha paroklorata latarvaaad la tka
raaotloa la aa loa pair, tkua outtlag cait a rata-ratardlag ratura
prooaaa. But tkla could aot ba tha aaaa loa pair, (Bl> aa that aborai If
tkara uaa afflelaat ooapatltloa for k-<, (Sokaaa (98)>, tha racaalaatloa
would bo alowod aad tkla was aot obaaruad. Vlaatala propoaad that tha
addltloa of tha parchlorata providad aa aatra product foralng route, (k«
la Schaat (96)>, which aooalorataa tha raaotloa aad, at hlghar
ooaoaatratloaa of parohlorata, k« la tka aala produot-foralag routa. Vaat

racaalaatloa ooatlauaa uaaffaotad by latar ohaagoa la tba raaotloa path.

BBl

(SO)

Seteaa (99)
AddlItloa of broaylata wea aow fouad to oaart a ooaaoa loa affact oa tha
parchlorata catalyood raaotloa, la agrooaaat with tba propoaod aachaalaa
la Schaaa (36).

The aaaot structuras of tha loa pairs ara aot kaowa, aad It la aot
owaa oartala that tbara aro oaly two dlaorota aaargy adalaa oa tha path
botwBoa (46) aad (40) la Schaaa (34) but OToa ualag oaly the two typaa
of loa pair that Vlastala propoaad tbara la tha poaalbllity of a wida
raaga of reaotloa typaa. Saaotloaa with stops 1, 3 or 3 rata-llaltlag
ara ualaolaculari roaotloaa with atapa 4 to 7 rata llaltlag aro

blaolacular. la thaae taras a<2 aachaalaa of lughaa aad lagold la
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repreeeeted by patk k« ud tha Sml HOkulM. originally «BTlaBiad with

oo”>lato dlaaoolatloa, could haua hi, k. or ka rata-llaltlag ns long aa
tka product uaa forMd through aUp 7. Tha partial raoaalaatlon that

oooura In May auhatltutlom raaotlona oan now ha ratlonallaad In tarM
ol tha dlffaraaoa In produot-foralag atapa. Vaually a raaotlm that doaa

not go further than tha latlIMta lon-palr praoaate with lauaralon of
configuration (ancaptlona Inoluda the anlaylhutyl ayataa whara tha anion
doaa not haua to aoua round to tha other faoa to Induce raoaalaatlon).
and oaaaa whara tha oatlon that la foraad la vary atahla and long-1lead
enough to allow racaalaatlon to ooour within tha IntIMta lon pair, tag
p-1toOCeH»CHIla*>"*_  Partial

raoaalaatlon eoaaa ula atap ® or froa a

mlztura of produot-foralBg atapa.

2.2.3

It la ganarally agreed that alapla prlanry alkyl aubatrataa <»Aara
tha aaturatad ayataa pracludaa any aaaoMrlc atahllaatlon of a carhonlua

lon) react via tha claaalcal S«2 aachanlaa. Tha attack of auclaophllaa

oa tertiary auhatrataa la atarlcnlly hindered and they are ballauad to
react rIn one of the Snl aachanv-SM even la tha aoat uafarourabla
clrcuMtaacaa”*. However, In aoat aapacta of thalr reactivity, alapla
aacondary darlvatlvaa exhibit behaviour which la lataraadlata between

that of tha tertiary and priIMry aubatrataa. Table <3)"™ preaanta a
broad auaMry of tha daU obUlnad for aolvolyala of tha three typaa of

alkyl darlvatlva.
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T«hi« tal

Primry Sacoadary Tartlary Bzpaotad

Alkvl alkvl
gtaraochaalatry 10dfIBV. I0OXlav. aquai lav. SOllav. 100SsIBY
aad rat BOSrat.

Iffaot of addad larga larga aaall aaall

auolaophlla
Iffaot of aolvaat ar»ll aadlua larga larga

polarlty
Iffaot of aolvaat larga aadlua aaall aaall

auclaophlllolty

Tkar* kava bM> MTMral thMrIM put foruard to aecouat for tka
latarwdlata bakarlour la tkla bordarlina ragloa aad tka coatrouaray la
far froa aattlad yat. Tha loa pair thaory oaa aooouat for a aida rarlaty
of Mohaalatlo bakavlour but It la ma flaalbla It laaaaa vagua tha aaaot
aachaalaa of raaotloaa that fall batwaaa tha olaarly daflaad axtraaaa.

tarw of a«-SM2 Mohaalaa thara had baaa ooaaldarabla dabata aa to
|Aathar bordarllaa bahavlour arlaaa froa a graduai aarglag of oaa
aachaalaa lato aaothar or «faathar It oould ba dua to tha two aaohaalaaa
ruaalag la parallal.

Tk* aarllaat aaplaaatloa poatulatad that la tha bordarllaa ragloa
tha Snl aad Sn2 aachaalaaa wara oparatlag alaultaaaoualy oa tha aaaa
aubatrata»®. Typlcal of tha avldaaoa for thla «aa tbo bahaviour of tha
SNI-hydrolyala of 4-aatbozybaaxyl chlorlda la 70» aguaoua aoatooa la tha
praaaaoa of aa addad asida loaa”~*-~, dlacuaaad la Sactloa 2.2.4.1.

Hora raoaat avldaaoa for tha coaxlataaca of coacurraat aachaalaaa la
tha bordarllaa ragloa la providad by Katrltsky aad hla ooworhara* la
thalr atudlaa of tha auclaophllic dlaplacaaaata of tha V-aubatltuaata la
pyrldiBlua catloaa, <ag. (56>K m a)2-paatyl, b)3-paatylj <M), S -
ClaCsEa), aad of tha O-aubatltuaata la pyryllua catloaa. Thalr uaa of

thaaa poaltlvaly chargad aubatrataa *Alch glva riaa to aautral laavlag
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<9B>
group« is s MW approach to tha study of solwolyals aaohaalaas aad baa
Mwaral adraatagas. Ualaolaoular raaotloM of a Mutral subatrata
raqulra to ba oarrlad out in aadla of high dlalaotrlo ooastaat as tbay
lavolra obarga oraatloa, aad It la aot always easy to dlatlagulsb tba
axtaat to «blob tba solwaat la aotlag as a auclaopblla. Substrata« with
aautral laaviag groups oaa uadargo ualaolaoular raaotloas la aadla of
low dlalactric ooastaat. It la also olaiaad that tba raaotloa aobsM is
laaa ooaplaa la that tha dlstlaotlon batwaaa a aolToat-Mparatad loo
pair and a fraa oarbocatloa dlaappaars; for poaltlvaly ebargad
substrata« sI”~>ly bava latlaata loa-aolacula pairs sod fraa
carbocatloos, (Sebaaa <96)>. For am”~la, ouclaopblllo dlsplaosMOt of
tha l-aubatltuaots of pyrldInlua cations bawa baaa shown to prooaad by
oaa of flva aacbaalsaa*"~ (SeboM (30)> raaglag froa olaaaical
dIsplacoMat to tba olaaslcal 8m1l raactloa dapandlag oa tba condltloM
praaaat, aad tha natura of tba alkyl group**/-*>"*_

Tha raactlons of <5Sab> la cblorobaaaaM with added auolaophilaa
(ag. aorphollaa, anisdéla, aoatlc acid ate.> war« usad to aaplora tba
bordarllaa ragloa batwaaa classical Sml, and Snl by nuolaopblllic captura
of an lon-aolacula pair, («bar« tba foraatlon of tba lon-aolaoula pair

la rata-dataralnlag), (raactloas (a) aad <d> la SeboM (3d>)*'~. By
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coNiarlson of tho ratss sad products of each substrata wbaa solvolTsad
la tha prasaacs of auclaopbllas of varplaf strsagtks and conosatratloas,
tha authors coacluds that at tha bordarllaa both sachaalsas <a) aad (d)
prooaad ladspaadsatlp without aarglag. Further, studios of ths ratas aad
products of tha solvolTSla of (M) la chlorobaassas with added
aucleophllss provided avldsaca that there Is ao aarglag of ths
ualBolscular (SNI-typa) aad blsolscular (SMS-typa) rsactloas of latlaata
loa-aolsculs palrs*"~. That la, sachaalsss <c> aad (d) la schaas <30>
wars also fouad to proceed ladspsadsatly.

Howavsr ths results of aora coavsatloaal studies have shows that

this coacurraat aechaalsa explaaatloa doss aot fit all bordsrllaa
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eelvolysl™* d»t*. |Ib Boaa e>— oo0aaoB Ilw rmt» dapraMloa !m BOt
ni—TTBil*"| and Ib otkar« tha produot« ara fouBd to dapaad os tha
laavlBg grou” . Coaplata InaaraloB OSooBflguratlon k— al- b-»b
f abar a- altb 811 and &2 —obanls— raraiBg coaoarraBtly,
partlal iB- raloa aould ba aapaotad.

Of tba otbar po—Ibllltl— tUt oaa axplala tha bordarli— bahaalour
of miolaophllio dlaplaca—at raaotla— ,tbara ara tac —la schoola oi
tkought. Tha ilrst, propoaad by ShiDor”. aploya tha toa-palr lodal
(Saotlon 2.2.2, Seha— <34>> alth any of k<, ka, ka or k« rata-llaltlag
dapaadlBg on tka —tura of tha aacoodary axkyl laaaiag group aod
—Ilvaat. It kaa b—a —sgaatad, by SMan that avaa —tkyl coupouada
raaot ala lon paira“ , but thla haa b—n dlaoouatad“ aad It kaa b—n
akoan that tha loal—tlon of prl—ry aXkyl balid— aould raqulra aora
aaargy thaa tha obaarvad aaargy of actlvatlon of tkalr —laolyaaa*".

Ski—r'a propo—1 lo baaad on tha ataraoohaalatry of tha —laoly—a
aad OB ob—rvatloB of tha alda warlatlon of tha alsa of tha aaeoadary
klaatic iMtopa aifacta la o~ and p-dautaratad oubatrataa“ . Tha
—gnltuda of tha a-kl—tic laotopa affact <ot-kla> lo uaad aa a a—aura
of tha aaount of bondlag thara la bat—an tha carbén and tha 1—alng
group. Tha affact la aaxl—1 ahan ka la rata llalting. When ki la tha
rata dataralnlng atap. tha C-laavlag group bond la lo— fully brokan In
tha tra—ItloB atata and tha ot-kla la la— . Tha O-klo la aaauaad to
arl— —inly froa hyparconjugatlva Intaractlon In an Inolplont
carboalua lon and la al— a —a—ra of bond olaavaga.

So— doubt —a caat on Sblnar'a thaorlaa aban it «aa clalaad that
calculatlona abo« that tha —alaua of-kia ralu— aap—tad for ra—tio—

«Ith ka rata llalting ara gr—tar thaa tho— aotually obtaliiad“ . Thla
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eeggeets tkat tkwr* la mam Bm2 okaraotar la all of tka aelwlTala
raaotloaa atudiad witk aocaa auolaophillo boadlag Kr tfca aolaaat la tka
traaaltloa atata laaaaaiag tha a-kia affaet.

otkar la tkougkt MIntalaa tJtat tkara la omly oaa typa of
aaehaalaa, oi ablok tha &.1 aad 8n3 prooaaaaa raproaamt astraaaa. It «aa
flrat poatulatad hy Saala»» that all auolaophillo auhatltutloaa oecur
«lth wom aataat oi puah oa tha laaalas group Iroa tha auolaophlla
(auolaophillo aaalataaoa) and puli oa tha laaulae group hy tha aelaant.
(by aolvatlon oi tha raaultaat loaa). la tha -pura* 8nl oaaa thara la ao
auolaophillo aaalataaoa and tha raaotloa la farourad la thoaa aolraata
whléh proaota loalaatloa oi tha auhatrata. lha »pora” B,a oaaa laaolaaa
iull auolaophillo aaalataaoa, and tha raaotloa takaa plaoa largaly
leaependaatly oi tha lonlalag abllity oi tha aolvaat. la bordarllaa
oaaaa dlifaraat aataata oi ‘puah* and ‘puli* ara lavolaad, and tha
traaaltloa aUta la llka that oi tha 812 raaotloa la uhloh aubataatlal
pooltira oharga oa oarbon haa daralopad aad tha auolaophillo attaclaaat
oi tha aatarlag group haa faollltatad tha «aakaalag oi tha oarboa to
laavlag group boad.

Baatlay, Sohlayar and oo-uorkara*’ hara aodlilad thla tbaory
allghtly by auggaating that aarylag dagraaa oi auclaophlllo aolvaat
to loa palr ioraatloa providoa tha hay to tha aolutloa oi tha

problaa. Thay aaaaurad traada la a varlaty oi aaohanlatlo orltarla oi
tha aolvolyaaa oi aubatrataa kaowa to raaot by "bordarllaa* aaohaalaaa.
Tha aagaltuda oi tha o-dautarlua laotopa aiiaot, railaotlag tha ohangaa
la tha boadlag at tha alta oi aubatltutloai tha «aatala-Orunuald ’tf
paraaatar*>, aaaaurlag tha auaoaptlbllity oi tha aubotrata to tha

lonlalag poaar oi tha aolrant aad tha aiiaot oi tha nuolaophlliclty oi

-38-



tte MiBrat antka ntM of molvalysi« all tibamA progrm— Ima ekaa«*
iram Mtkyl «vtatratM, tkrousk «tkyl, laoprapr™ «* > tkra bulktwr
Moandaz7 io a-mdumatyl. Thl« timml Mb«trat« had boaa akcVB io
aolmolTaa «Itk a ooaplata lack of auolaopklllo aaalataaoa**-. dua to
starlo kiadraaoa.

Iquatloa <2>, «hara ko la tha aolmolytlo rata ooafflolaBt la a
rafaraaoa aolraat and ~ ia a aoallag paraMtar, iouad to ba ladapandiat
of aolvaat, «aa uaad to oorralata all tba aaocoadary toaylataa batwaaa

3~adaMBtjl aad laopropjri*’*. Soaa aaluaa of ~ ara la Tabla <4>, and

log<k/ko>i« m Moa<k/ko>a-<*o ¢ <|-</)lof<k/ko>»-*r
lgaatlOB (3>
ladloata a imrograaalva laaaaalag of taTOlroaaat of tha mielaophlla la
tka traaaltloB atata. Baatlay aad Sohlayar latarprat thalr raaulta aa
akowlag a gradual aarglas of aaohaalaaa froa a olaaaloal 8m2, through a
avolaopbllloally aolvatad loa palr to tha adaaaatyl loa palr whara thara

la ao aitclaophlllo oolratloa at all, (Schaaa (37>>.
TamMd M

a-rii-wt  Kt-ai-fc___ It-Cl-It— IF-CB-Ma tm-CMr.
0.00 0.20 0.30 0.42 0.70 1.00

Schaaa <37>
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Tka ate«* t«D Hdala botk aooapt tte valldlty at VIMt«ia‘a loa pair
tkaory, aad tka ooataatloa la o«ar tka aatara ef tka flrst «tap. «klaar
arguaa tkat li la «alaolaoalar, «ltlk ao auelaophllle partlolpatloa. Ii
eoMtltataa a pra-aqyllltrlua aad lataraal ratura (k-i, fokaaa (34>> la
lipartaat. It la tka okaaga la tka ralatlua rataa of kt, k-i aad ka tkat
aaplalaa tka latarMdlata kakarlour. Baatloy aad Soklayar dlaasroa, tkay
arjua tkat It la oauaad by dlffarlag oataata of auelaophlllo aaalotaaoa.
Tkay oiala tIMt lataraal ratura la laalgalfloaat, aad ladaad doua aot
oeeur«'*. Bouauar tka oalataaoa of lataraal ratura kaa raoaatly boan
oatakllakod by tuo aata of uorkara. Buaaatt*« «as abla to aaaaura
lataraal ratura dlraotly la hla **0 aoraaklla« aaparlasats, aad laaklll
liplloatad Ita axlataao« by obasrulag tkat 2-adaaaatyl tosyUta (30> la
a produot of tka soluolysls of a-adaaaatyl asoaytoaylata, (<3«>. Sekaas
<36>> la atkaaol*'**. 3-Adaaaatyl aaoaytoaylata aoluolysaa by aa laltlal
rata dataralalag ualaolaoular laalsatloa to produoa tka adaaaatyl oatioa
aad toaylata aaloa aaparatad by a aolaoula of 1aO (37). Tka foraatlon of
(30) froa loa-palr 37> la a aoluaat as auelaophlllo aa atkaaol raqulraa
tkat (30) abould alao ba foraad by lataraal ratura froa tka latlaata
loa-palr (33) la tka solvolyals of 2-adaaaatyl toaylata <3»> ltaalf»'»«

(sas alao Sactloa 2.1.5.3).

».N<3«>

2-ld~ bO -OTs -4 Boluolysls
37

j-1.0
2-AdOTa K Z-ad* 701«

(30) (38)
Schaaa (38)
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a.2.4

o*«r tk* P*MI* cowlderable tIM kM kMB aprat Im tk* atiidy of tk*
<olvolytlo mBckulHM of koooyl MbotratM. Kiok of tko latoroot kaa
«toHod froa tko bordorltio aaturo of tkooo roootioos oo tkort oool |BMBt
to oitkor of tko oloooiool ai<l or mookooloao koo oot boom pooolblo

oooy 00000. 2ar omplo, oo tko boolo of klootlo studlooi oolvoljOMS
of boooyl kollteo and aroooaulphoaotao wltk olootroo-roloMlag
mbotltuonto oro bollovad to rooot vio a«l nooboilono lo aquoo«»*typo
modia“ , bot wltk olootroo-wltkdrawlnK oubotltotaoto la tko baas”Il
roolduo OB Mokaaloa la liplloatad“ . Tka paroot eoapounda appoar to
bo at tko Mohaalatlo bcrdarllao aod boro tka aarly ovldoBOO la oot
cloarout.

AIKMt all loaaatt oorrolatloaa <of. Ckaptar 2.4) of tka roaetlooa
of boBxyl kalldaa aro curvad***“***  ood V-akapad loaoatt plota, wlth tka
uBOubatltutad co”ound ot tka alBlaua ara obtalood***"*"*> Ja tko
roaotlona of boosyl kalldaa wltk oalaalc aaolaopkllaa. ill tha
bordarllaa aockoaloM of ouclaophlllo oubatltutloa dloouaaod pravloualy
la thla okaptor kavo booa lavokod la oaa oltuatloa or aaotkar to oaplala

tkla bobavlour.

2241 H.1 maoBanla»

It han booa poatulatad t)/Quooa and oo-atarkora*®*“ that tha roaotloa
of t-aotkoxyboaapl cklorldo la 70» aquooua aootoao takao placo wlth tha
partlclpatloD of coaourraat uai- aad blaolacular proooaaaa. la thla
aolvaat tha bpOrolpala of tka aubatrato to 4-aatkoayboBayl alcohol MM

fownd to taha placo by tko &<1 aocbaalaa. fkoa anido lona waro addad.
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4-*ttoKybeesyl «stda oloo foraod ao « produet. Tko oddltioo of tko
eolut* mm tauwA to !'m  ~ao tko roto of loolootloo of tko eklorldo <tjr
tko M It ««oet) b«t tko roto of hfdrolyolo to fora tko
oleokol. io It mmmmr tkot aoro oorboolaa iMW aaro bolof produood but
foaar «aro golag to fora alcool tkao aoaa oslda aaot kaao booo foraad
b; roootloo «Itk eorboalua loao; oa Inl proeoao. |owaaar, tho roto of
loaioattoo aao olaaja laao tkao tka total rato of raootioa. ao tkat aoaa
aslda aaot aloo kaaa booa foraad by aa ft2 aaehaalaa aetlag
alaultaaaooaly. Saboo”™aoat otadloo of tka raaetloa witk dIffaroat addod
aacloophilao, (pyrldlao aad tklouraa)*™ kaa aloo booa dlaocuaaad la

torao of tko ooaearraat oporatloa of tko &1 aaokaaloa aad a blaolooular

loooat aorfc by Xatrltsfcy* oa tka prooaaocaa oocurrla( at aaokaalotio
bordorllaoco kao toudMd oa tka aaekaaloa of aoloolyala of a boasyl
aubotrato, «ltk a pyrldialua loaolag <<Sd>, pSB) la
cklaroboBsoaa*’*. tvldoooo nbo fouad tkat at tka bordorllao bot«ooa tka
flrot-ordor <rato-dotoralBlac foraatloa) aad ooeoad-ordor, <rato-
dotoralalag aucloopklllic attack> roootloao of latlaato ioa-aolaoulo

palra, botk roactloao procood ladopoadoatly, <cf. Baotloa 2.2.3).

2.2.42 Cea

maaaoad aad co-workora**~** otudlod tha oolvolyaoo of aubotltutod
boaayl toaylatoo la aquoouo acotoao aad fouad tkat, la a laaaatt plot,
tkolr data could aot bo flttod by a olaflo llaoar oorrolatloa oror tko
wkolo raaco. laotoad tkolr data «aro boot doocrlbod by a ooootb curro
for aubotltuoato raaslag froo 4-aatboxy to 4-altro. Tkla «ao takoa ao a

good ladlcatloa that tkaro nbo a gradual chaago la oolvolyola aachaaloo
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trom OM r«*otirlty mKtrmm to tte otkw-. Tfc* ol tte

eolvolysl« cif wtatltHtad bMsyl «t 40*C la aeatlo aold, (a
1«M ioalsl” aad laM auoXaopMllo aolvaat) alao ylaldad a eartrad

iM ttt plot, (Flfiira «»e«. loiia”, tile tlaa «traltwlaaar aad kla

oo-«Drkara datandaad that tka data aara baat latarpratal »y diTldlag

Figura (2>
tka curva lato tao atralgkt llaaa. Tha oorralatloa for alactroa doaatlag

eubatltuaata. <?<»*> - -5.n. r - O.ttW) la typloal of tkoaa obaarvad

for Sml raactlona. tha larga f ladloatlag a hlgh dagraa ol oarboalua

charactar la tha traaaltloa atata. Tha oorralatloa for alactroa
wlthdrawlBg auhatltutaata, hoaavar, <f<r*> - -2.33. r - O.M®8>

iadlcataa that with thaaa aubatlutaata a aaohaalaa trtth graatar
diaplaocaaaat by aolvaat aad laaa carboalua loa charactar la lavolvad.
la. aa W-typa aaohaalaa.

ilthougb thara ara othar oocaaloaa doouaaatad uhara a ohaaga froa
S22 to 8nl or loa-palr aMhaalaa with ohaaga froa alaotroa-wlthdrawlag

to alactroa-doaatlag aubatltuaat la tha aoat llhaly aaplaaatloa of tha
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bateTlour of tte rMotloM at bnsyl kalldM ud
wriiiiiiilr>niwl-ji*" **** * =N war* oftra th* et— re—lt« ha— b—a
ecoouBted for by povtulatlag that tbara la a ohaaga la atruotura of tka

traaaltioa aiata of a alagla —ohaalaa

2.2.4.S «e.<» aty»

?baa tha rat— aad er'D laetopa affaota —ra datamlaad for tha
raaotloa of a raaga of auolaophll—> (Stalli 8CS~i la~i 8aOa*~> with
thr— baaayl broald—, (tba paraat aad tba 4-—tboxy aad 4-altro
dari—tl—a) tha varlabla tra—Itloa atata thaory —a fouad to bo tho
aoat appropriata***. It —a found that la aaarly all eaa— tha aaeoad
ordar rata ooaataat for —oh auolaophlla with aaoh baasyl broalda woat
through a alal—a for tba uambatltutad ooapouad, whlla tho ei-D laotopa
affaot lacraaaad aoootonlcally la tha aaquaaoa p-IDa < p-1 < p-OCls.
That la, both tha alaotroa aooaptor aad tha donor laoraa—d tho rata,
but tha o-D laotopo affact lacr—aad ragularly with laor—olag alootroa
doaation auggaatlag that tharo la a progra—Ilva —ahaalag of tka C-Br

boad la tho tra—Itloa atata. Iblo bahavlour —a latarprot€4 Ila tor—

([ e— , B —
S"-Cla—t v (Mo2-—i,,
X
(87)

of a gradual ohaaga froa a tight 812 tra—Itloa atata, (97) la tAlob aa
olaotroa-wlthdrawlag aryl group ocaua— tho auol—phlla to bead aora
do—Ily to tba r—otlon caatra, to a loo—r, —ra SMI-llko traaoltlon

atata, (98) with aubataatlal carboalua loa charaotar.



8«T«ral group« at ucrkar« «tudjiag tk« klaatlo laotop« ufiaota
(priaory «ad «oaadary) of «««7 roaotloo* at tk« koosyl aototy k«u« al«o
ooM to tk« ooaol«l0B tkat tk«lr r««ult« ara b««t tatarprotad. la
tara« of « aarUkl« a.2-t7p« traaoltloa *t«te»'»-»N-»-*
Hoaavar tk« r««ult« at tka «tudta« by Touag aad Jaaok«** auggaat that
Boat of tka curvatura la laMatt plot« for tha &2 raaotloas of
auolaophll« with baaayl halld«« oaa b« azplalaad by aavlaloolag a aora
or la«« lavariabla traaaltloo «tat« «truotur« «kick l« «tablliaad both
by polar alaotroa witkdraual (faollitatlag attack by aa aaloalc
Buclaopblla) aad by aaacaarlc aloctroa doaatloa (bacauaa of conjugatloa
la tka traaaltloB «tata with aa alactroo daflolaat baaayllc carboa
at«i>.

Ualag tb« raaulta of tkalr atudlaa of tha raactloaa of aubatltutad
acatopkaaoaa« «dtk blaulpklta, tkay «atabllEbad tk« validity aad
uaafulaa« of tbalr «lightly aodlfl«d v«r«lon of tha Tukaua-Tauao

aquation, (Bq.(3); cf.lga.(8> and (S>, Sactlon 2.4>. Thalr approach wa«

log (k/ko) m pr ¢ p*'<r* - r> Bquatlon <3)

ba«wd on tha «paratlon of p and f paraaatara for polar aad raacaanca
affacta, raapactlvaly. Tha r~-valua, of tha orlglaal Tukaua-Tauno
aquation, which l« a aaaaura of tka relativ« contribution of polar and
raacaanoa affaot«'*, (but wbloh can vary in «agnituda aad algn for a
«arla« of raactloao with a oonataat ranonano« eontrlbutioa If p vari««
ladapandaatly of p') «e« raplaood by f' <» pr-).

Tka approach wea applied to tha r«action« of aubatltutad banzyl

broalda« with aubatltutad baaaanathlolat« anion«"*, which war« found to
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kaT* "tarwml" V-«kap*d mmmmett piota, (Plgvra <3>>. Tko p(r> «alwaa far
tka oorralatloa of tha alaotroa-attraotlaf aubatltotamta oa tka baaspl
broaldaa «ara 1.3S, 1.0« aad O.M for 4-1aOC«l«8-, Ph8~ aad 4-laCOCeE.S-

raapaotlaaly, bui of oouraa, tbo palata for tka alaotroa-ralaaalag

Ftgura <3>
aubatitutaata davlatad atroagly froa tkaaa llaaa. Tbo ralaa of p' (e
-1.3> Mas dotaralaad froa a plot agalaot <«* - r) of tha daalatloaa froa
corralatloaa with pr. Oalag thaao waluao whaa r wea raplaocad by
« Fp'/p(r™ - r) la tha H fitt-typa plot, all tha data wara oorralatad
liaaarlly.

Jaaoka aad Touag ooooluda that tha raactloa la faollltatad both by
polar alaotroa withdrawal, (bacauaa tha p waluaa wara poaltlwa) aad by
alactroa doaotloa by raacaanoa, <aa p* io aagativo), aad that by ««lag
thla approach It la not raqulrad that tbo traaoltlon-atata otnictura

ahould altar with a ohaaga la oubatltuaat. Thla, thay olala, la
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ooMI«t*at Mitk tk* faot tkat qualltlvaly «lallar kaksTlour !m obMrvad
for a larga auabar oi dlffaraat raaotloaa of baaayl kall4a« witk
aaolaopkllas of a glaaa okarga typa la diffaraat aolaaats. Tkla
alallarlty at bakarlour «ould ba dIffloult to ampiala ualag tka 'okaaga
la aaokaalaa* or 'okaaga la traaaltloa atata atnietura* tkaorlaa «kara
It Mould ba axpaotad that tba raqulrad okaagaa la aaokaalaa ar
traaaltloa atata would ooour at a dlffaraat polot or aot at all «lth

diffaraat raaotloaa aad ooadltloaa.

2.2.4.4 T« Pyi- Mvid

la aocaa oaaaa aa loa palr aodal prorldaa tka baat aaplaaatloa of tka
bakavlour of tka raaotloaa of baaayl aubatrataa. Vkaa aotlratloa
paraaatara for tka raaotloa of broalda loa witk aaocoadary baaayl
aubatrataa (ArCRBrCHs) wara obtalaad froa tba klaatloa of raoaalaatloa,
tka raaulta akow tka cuatoaary V-akapad Haaaatt plot’°*. lowavar tba
aatbalpy of aotlratlon did aot akow tkla baharlour aad lacraaaad idMa
tka aubatltuaata wara obaagad froa 4-la to Hto 4-IDbi. la taras of tba
‘okaaga la traaaltloa atata atructura' tkaory tka tlgbtar traaaltloa
stata <wltk 4-10b> would ba aspactad to kara aora boadlag tbaa tba
looaar osa, raaultlag la a aaallar aathalpy of aetlvatloa.Tha authora
auggaat that tkalr raaulta aro baat aocoaaodatod by a dlaaoolatlva, loa-
pair aackaaloa la wblok It would ba oapaotad tkat tba aubotrata wlth tka
Boat atabla oarboalua loa (4-Ka> would hara tka lowoat aathalpy of
actlvatloa.

Prosa***'**'*'agad oo-workora haro lookad lato tba quaatloa la
aora datall la tkalr atudy of tba aalaotirity, <lo. tka ablllity of tba

substrato to dlffarontlato batwooa coapatlag aucloopbllaa), of tka
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*olTolTtlo "«otM fonad durlaf tk* «quMM« <tkaaolyBla of para-
mbatltutad baasyl ohlorldM. Thair raaulta rulad out tha poaalbllity of
algalfloaat produot foraatloa bjr am aaokaalsa. Im SOS aqvaoua
atkaaol (a aadlua of low polartty) thay fooad tbat tba aalaotlTIty ardar
(oapraaoad aa tha ratlo, ka/kw obtalaad froa produot aaaylala) daeraaaad
for aora alaotroa-attraotlag aubatltuaata, 1.a. 4->a0 > 4-la > 1 > 4-
Cl"**  Tkla fiadlas ladloatad that aa loalalag atap. to fora a
oarbcalua loa palr, «aa ooourrlas bafora tha produot-foralag atap, aa br
applloatloa of tha raaotlTIty-aalaotlrity prlaolpla <r.a.p.)’<™* aora
atabla loa paira ara aora aalaotlra. If aa SaS-tjpa of prooaoa had baaa
oeourrlag tba aalaotlrity ardar «aa aapaotad to ba tba rararoa of that
actually obtalaad, ao a oubatrata wilth oa alaotroa-ralaaalag aubatltuaat
atioh aa 4-1aO «ould ba aapaotad to bara a loooar traaaltloa otata tbaa
that «ubatltutad «Ith 4-Cl. la a loooa traaaltloa atata, low oalaotlvity
la aapaotad oa tha lataractloa batwaaa oubatrata aad auclaopblla la aa
7«t «aak. la a tlght traaaltloa «tata «hard tha oubatrata aad tba
auclaopblla aro aora atroagly aoooolatad, graatar aalaotITIty la
azpactad. Thla la tba o”oalto to tba axporlaaatally-obtalaad traada.

i atudy of tha chbaago of oaloctlvity of ooob oubatrata «Itb ohaaga
la oolToat loalalag poifor, (Figura <4>>, «ao aoda. la tha Oaaaa
of tba paraat aad tte 4-Cl ooipauvad« (Figura (4>a> tbo aalaotlTlty «aa
fouad to lacraaoa ragular/ly aa tha wator ooataot (aad haaoa tha
polarlty) of tha oolToat laoraaaad, thla «aa azplalnad by rafaroaoa to
proTloua Work by Proaa whlcb had ahowa that tha llaoar laoraaaa la
aalaotlTlty ao a fuactloa of oolToat loalalag powar «aa attrlbutabla to
chaagaa la tba ralatlTO auolaopblllolty of othaaol aad «atan aa tha

aquaouo coapoaaat of tho aolutloa lacraaaaa, otbaaol axblblta groatar
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MolMphlllclty r«UtIT* to wtor, romltlif Im Mlootlvity
velUM.

Y

e» ~CNjCI e 04 wxc*.
oto~"cMia.

Viguro <4)0 Figuro <4)b

Tko oolootliritloo of tko 4-lb and 4-1*0 oo™poundo aro found to
bahaT* dlffarontly, (Figuro <4>b> Tbo oolootirlty of tbo foraar
dinroaooo ollgbtly and that of tha lattar la Initially oonstaat than
Ineraaaoa ragularlly orar tba rango of aolvont ooapoaltlons. It waa
conoludad that tha parant bansyl and tha 4-ohlorobansyl ooapounda
undargo product foraatlon via Intlaata lon-palrs, 4-aathylbonnyl
dorlratliToa via Intlaata lon paira at low aolvant polarity but through
an Incraaalng proportion of aolwant aaparatad lon paira aa tha polarity
of tha aadlua la Inoroaaad, and 4-aathosybansyl ohlorlda forno product
pradonlnantly through aolront aaparatad lon paira.

It la tha changa In tha aqulllbrlun batMon tha two aolvolytlo
Intarwdlataa that oauaaa th* dlffaranca la tha pattarn of aalaotlvity

for tha lattar two oubatratoa. In tba 4-1* caoo, aa th* aolvant polarity
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lirriifir tte diIMoolatlca at iatimt* lea p«lr« to aolvarnt <aprntal
loB p«lr* 1« pr<aot«d. Boiaier, tkMM latt«r spaolM bt* kacna to
xkIMt low Mlootlvity voluM <duo to tk« £oot tkot dnriBg fnat oido
attook la tka oolToat oaparatad loa palr, «atar la wat* naelaopklllo
tkaa athaaol***~-*) aad tka *aaraal* laeraaaa la aalaotlalty, w”aotad
aa a raault oi tka ate«« aolaaat aifaet 1« coayaaaatod ior kg tha
raduotloB In aal«otl«lty dua to laoraaalag foraatloa oi aolaaat
aaparatad loo paira.

la tte oaaa oi tte t-XaO-aubatltutad darlratl«. «hara g”~tar
dlaaoelatloa to «olaaat aaparatad loo paira oooura dua to tha aora
poaariul «laotroa-ralaaalBS aubatltuaat, tha oonataat aalaetlTIty la
aaan la aolutloaa oi lo« polarlty, «tero teth typaa oi lataraadlata ara
foraad, tet la aolraata oi hlghar polarlty, produot ioraatlco oooura
alaoat «atlraly iroa aolaaat aaparatad loa palr ao that oaly tha
mmoraal* laoraaaa la aalaotlvity dua to aolaaat aiiaot la ofaaaruad.

Tkla Work «aa «xtaadad by tha «aaalBatlaa oi tha aaaa aarlaa oi
teaayl darlvatlvaa towarda a dliiaraat palr oi ooa])<tlag auolaophllaa,
3-ohloroaalllaa aad «thaaol. Thla raaultad la a ooailraatloa oi tha
ate« coaolualoaa, although tha poaalblity that 3-chloroaalllaa, a
ralatlTBly atroag auclaophlla, aay attaok at tha uadlaaoolatad, aautral
apaclaa could aot te rulad out, aad Proa« ooaoadaa that tha «alght oi
«ldaao« doaa «uggaat that «Ith powariul aaloalo auolaophllaa, (ag aalda

or thlolata loa«> that attaok oa aautral «ubatrata do«« ooour**«.
2.2.4.S IUMyl Toaylata
Tha «ifaota oi aauaral «laotrolytaa, lacludlag aodlua parohlorata,

thlocyaaat«, aoatata, aad halldaa, upoa tha rata aad produot« of
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ot bMsyl tablat« 1b 1il (@/t) BquMu« trifluaraatkamol at
aS"C kav* bMB iBvwrtigBtad’»” . Da«plt« ail tka oaatrovaray about tba
aatura al tha aolvelTala aaohaBlsaa of baasyl aubatrataa (antlOBod
abova), Bo avldaBoa «aa fouBd to abow that baasyl toaylata raaota by
aBytklas otbar thaa a B-S aaobaalaa la tbaaa ooBdltloBa. Thbla «ork «aa
oarrlad oui aa a prallataary to tka atudy of tha aolaolyala aaobaalaaa
of baaayl asoxytaoylata* tha fladiaga of «htok ara dlaouaaad 1b SaotloB

8.1.0.3.

3.3 <K

Tka raaotlOB of arylaalnaa «lth Bltroua aold ylalda tka ralatlaaly
atabla araBadlaaoalua | ob, <(59>,Sekaaa <38>>. la la bb axoallaBt
laaviBg group, aad Buolaophllio raplacaaaBt raaotlooa of tka dlaaoBlua
10B («Itk, for auaapla, kydroBlda aod lodlda) haaa baaa of graat uaa la

aroaatlo ayatkatlo okaalatry™~.

irlHa ) Aria* t Ar* + la ArT
*SO* (og> (60) ArxX & H*
Sokaaa <30>.
la gaaaral, tka loaa of la froa (Oft) la aolutloo l« aa typa

prooaaa, ladapaadeat of tka ooBoaatratloa of auolaopblllo apaclaa
praaaat. Solvaat affaota, laotopa offacta aod aubatltuaot affaota ara
all la agroaaaat wlth tha rata-dataralalog, ualaolaeular dacoapoaltloa
of (Oft)"~. la coatraat, tka raactloa procaaaia of tka ooro raaotlra

alkaaadlasonluB loaa ara la gaaaral auch aora oogplloatad.
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2.31  IW- nf ilWI aihrtr«te«

Dwdiatlo* of FTImry allptetlo ul aM wltb altriMS «old kaa alao
bMn kaowB for any yoaro”, t«t la thla oasa as it 1« tfca altroaatloa
stop aklok is rata tka aarly klaatle studia* ylaldsd ao
laformtloa atout ths aubaaquaat yroduet-fonilag stops. Tkaas days tksr*
1* ssaaral a”sssaat” *-” ” tkat tka laltlal altroastlos ylslds tk* I-
altrosaala* <M>, uhlok sirlftly raarraagss la tka aold ooadltleas to tka
uastakla dlasokydroalda <«3>, uklek Is tka prscursor of tk* dlasoalua

aad oarboalua loss. <Bokaaa (40>>.

DO.
1-1-1-OH
i(«3>

furtkar
raaotloa

Products
Sokaaa <40>.

ly aaalcgy wltk tk* daaalaatloa of aroaatlo systaaa (Sokaaa
BI))i«w, It was First tkou™t tkat tk* aliphatic dlasoalua lea
latsrraDsd as aa latsraadlats, but tk* product* wars darltrsd froa
oarboalua lons. Wth th* adwaat of gas liquid ohroaatograpky, <glc>,
wklok ylaldad rallabia product aaalytleal avldanoca, tkl* sodai »e*
proved laadsquata. it was fouad that gaaarally th* product fallout froa
doaslaatloa was dIffsraot froa th* 0..1 aolvolysl* of tka corraspoadlag
balld* or arsaasulphouat*. which ostaaslbly gaaaratsd tka aaaa oarboalua
loa” *. I* tk* oaa* of th* 2-adaaaatyl systaa, for aaa™la, ovar »» of
tka product of aoatolysl* of tk* tosylat*” » - w a s uaraarrang«!

solwolytlc aubstltutloa, whll* la tbs trlaaaaa” * aathod of
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dMalMtloB"*, Kkilfhar jrlaldB of rMrrugcd Mtetltutlaa froduet Mid
kydrooATbom «ar* obawrad, iMvlag IMS tku 80X of tka produet
«eroomafod. Difformt rMotloM proeoadlig tkrou” tte oaai
Imtonadlato akauld gaaarata tka saaa produota la tka aaaa proportloM.

Aa aarlp tkaory"* propooad tkat tka allaiaatim of aitrofaa froo
allpbatlo dlasooiaa iocaa lad to k1~ aaargy "kot* oarkooatioM aot la
tkaraal a™alllkrlia wltk tkalr aurrouadlago. Tkaoa loas «ara tkougkt to
posaaaa oaoaos aaargy arlalag fros tkalr aaotkanile soda of foraatloa
aad tkaraforo «ara aora raaotlra tkaa tka oarbooatloas gaaaratad by tka
losa of lasa good laaviag 8*«upa, (a.g- kallda or toaylata). Tkls
dIffaraae« la raaotirlty, and tkus aalaotlrlty «aa tkon”t to ba
raapoaslbla for tka diffaraitt produot dlatrlbutloaa. Tka tkaory,
altkougk pofMlar for a «hila kas Ilttla aaparlaaatal baoklag«.

StraltMlasar™" polntad otit tkat tka dlasoalua lona ara ralatlraly
uaatabla aad tka actlratloa barriar for tka fragaaatatlon stop to ylald
tka oarbo-oatloB la aaall ooaparad to tkat for tka loalaatlon atap of
alkyl kalldaa. Corroapondlasly, tka aoala of aaargy dlffaraneas for
ooapatlng raaotloas of tka dlasoalua loa la coapraaaad wkaa ooaparad
wlth tkat of tka aolvolyala raactloa. Baoauaa of tkla, tka dlasoalua loa
has a graatar rarlaty of dlffaraat raactloa patbwaya opsa to It,
laoludlag raarraagaaaat.

It la aot aurprlslag tkat a graat daal of affort has baca put lato
fladlag atabla Isolabla aaaloguas of tka dlasokjrdroslda <«3>, wltk tka
objaotlva of Mklag a dlraot klaatlo lavaatlgatloa of tba earboalua-loa-
foimtloa atapa of alkyl daaalaatloa. Tka laltlal atts™it mm to
aolvolyas altroaocaulphoaaaldaa <04 o> but thaaa «aro of Ilttla usa as

tkay toadad to daaltrosata uadar tka acld ooadltloaa ratkar tkaa
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leowlee to tte dIMO-toojUtoCee)«». tamyrnr, m m rowlt at ti*

te«olo]»nt at MMT. m « rolUblo »tbodo of dOMlootlo*” -. It «m

found tkat nltroM and nltroaaldaa ((e4>a and <67>a) and oarbanataa

<(M)bi and <®T>b), ara ralatiualy atabla aaaloguaa of tba at tba

nltraoaMnaa<<«8>,8o0baM (40)). and gITU dlaao and aaoay iatar»dlataa
«

(®> and <M> on raarranganant prior to katarolytlo fragnantatloa,

(41». Houavar, as tbs raarraagaaint la rata Uniting, no dlraot

<O4) <®r>
, <«6>
1t* la -0OZI 1t* BaO -OKI
A (®0) . <®B>
produota produota
a]Z>00t< a;z-00"
biZ-COat* btZ-COal*
OiZ'Ta
Schaaa <41>

klaatlo Informtlon about tba fragnantatlon can bo obtalnad. Thla sort
did aaUbllab, houovar, tha luiortant raault tkat laO and la bahara

alKiat ldontloallp as laarlng groups.
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3.3.2 Asaefcae*IrteE

Alkyl udBytiMylatM (<70>, Sokrai (43)) ar* olMrly «<MaoguM at
FMotIT* ImtwwdlatM («> m*i <M> <8okraa <41>>, bat u»rllka (03),
(38) aad <03> thay ara Mrpriaia(ly atabla**'** (of. Saotloa 3.1.0). la
loalolag aolvaata thaaa opooloa uadargo a daealaatloa typa of
ooloolytlo roaotloa, lavololag aa ioltlal rata-lloltlag ooaeartod
fragwatatloa (of. Baotloa 2.1.8.3, Sobaat (20)) aad aa tha laaolag
group la aroaaoulpkoaata, thla roaotloa rolatoa aot oaly to daaolaatloa

but aloo to alkyl tooylata aolrolyala.

yO-

*~-0lo
(70)

V%I\L-o -oral jQrS

(30) (30) (71)
Producto

SohoM (43)
Vhan tba product aaalyaoa of tba aoatolyala of (39) aad (30) «ara
co”arad wltb tha oorra™xtadlag daaolaatloa of 2-adaaaatylaalaa, (71),

by tha trlaaaaa oathod (Tabla (8)), It «aa ooaa that although

Tabla a
Saéolsal
(SO) (30)------ (71)
ProtoadaoBBtaa 0 0.8 3.7
2,4-Dahydroadaaantaaa (0] 0.8 11.4
2-idaaaatyl «catata 00.8 08.4 70.0
oxo-Protoadaaaatyl aoatata 0.8 0.0 8.0

approclablo ylaldo of protoodaocaataaa and dahydraadaaaataa« «ara foroad

in tha daaolnatloa of (71), only «ry aoall ylalda of thaoa producto
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war« obUlaad for tha aoatolTals of <M>, and mm for <M>«. Aloe *io-
proteedeMStyl aootato lo a wry aaall product ladaod la tka raaetlOM
of O0> aad <3¢ tut la foraad to an appraelabla axteat iram (TI). It la
obvloua tkat tka product dlatributloa froa <30> baara a graatar
raaaablaaea to that froa (SB> than to that froa (71).

Thla raault waa aaplalaad la taraa of Straltwlaaar'a arguaaat la
ooaJuMtloa with aa appraolatloo of aloroaarlroaaaatal ooaaldoratloM.
Tha alow aolrolytlo raaotIMi of tha toaylata la rolatlvaly uafavourabla
aad raqulraa Mvaral araata to occur la ooajuactloai tha aubatrata aiat
ba la tba oorract ccaiforaatloa, tha auclaofuga alactrophlllcally
aolvatad through hydrogaa baadlag. aad parUpa alao the potaatlal
carboalua loa aay raqulra apaclflo nuolaophlllc aolvatica. Tbarafora tha
raaga of oonflguratloaa of tba raaultaat lon pair la Tory Halted, aad
thalr lifatlaaa ara too abort to allow diffualoa lato bulk aolToat or
raarraagaaaati la coatraat, tha far aora favourable daaalaatlva
fragaaatatloa la auch faatar. Tha aaaot nature of the oolvatloa of tbha
aubatrata and lataraadlataa la Moh laaa atrlagaat allowing tha carbo-
catloa graatar aooaaa to poMlbla raaotlon routaa and a aora dlvaraa
raaga of producto.

Tha alkyl aaozytoaylataa aolvolyae by a concerted fragaaatatlon to
give the carbooatloa, nuclaofuga and 1*0*'**, (Sactlon 2.1.5.3) aad thla
raaa”™loo daaalnatlvo fragaaatatloa. Howavar, tha aaoaytoaylata raaotlon
la Moh alowar, and la thla raapact It oo”area with aolvolyala of tha
alkyl toaylata aa It raqulrao alallar facilitation by oolvatloa. Tha
product foralng atapa are oaaatralaad la tho aaaa way aa la tha toaylata
caaa leading to a product dlatrlbutlon which aora olooaly roMablaa tUt

of toaylata aolvolyala than that of daaalnatloa. Thuo tba aolvolyela of
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aioKjtorlat« doM oBStltut« a meehanletlo 1lak fostweea aolvolytlo
daaalaatiOB aad togjriata eoliroljrala.

2.4 att Iquatinn

For tka laat flfty jreera, tha Hesaatt lijuatloe’™-

(reprasaatad by Iquatlona <> aad (B> aad ita awbaaguaat aodlfleatioaa
bara baaa uaad to aaaluata ailrloally tha alactroalo affaot« that para-
aad Mia- aubatltuaata oa a basaasa auclaua bara oa tha raactlvity of a
procaaa that la ooourrlag on a alda chala. Tha aaaet orlglaa aad

logl/K. - Bquatloa @)
logk/k. m\p Bguatloa 6>

aniaa of traasalaaloa of thasa alaotroalo affaota, aaaaly laduotloa aad
reaonaaoa, ara aot ooaplataly uadaratood, <asa Baotloa 2 4 .1). Honevar,
tha affaot that a glvaa aata- or para—aubatltuaat causaa througb Ita
laduotloa aad raacasaca lataraotloaa la ooaalateat at laaat
qualltatlvaly ovar a larga raaga of raaotlon typaa. Thla la aot ao far
aubatltuaata la tha ortho poaltloa aa tha atarlo bladraaco thay causa
affaota diffaraat raaotloa prooaaaaa aad aqulllbrila la dIffaraat waya
aad to diffaraat artzata™™*.

Tha quantitativa aasaura of tha affaot of a aata- or para—
aubatltuaat aaa orlglaally obtalaad by obaarvlag tha diffaraaoa batwean
tha aztaat of tha aqulllbriua Cor pka) of tha aubatltutad baaaolo aold
aad that of baaaolo aold Itaalf,CSchaaa <3>. Thua a paraagtar, r, tha
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oom~™at for ottbotltiMat X, 1« daflnod la aguaouo oolatloa
aad at as*C by lquatloa <>, Mhara K. aad X» ara dlaooolatloa oeaataata

for baaaolo aold aad tba aubatltutad banaolo aold raapaotiTaly. Vhan X

,<XOH

+ H»O H.0*
5t.

Sobaaa (43)

rx~lag - log X. Bguatlon <O>

la alaotroa althdrawlag or attracting, tba acidity of tha aubatltutad
baasolo aold la laoraaaad, tba dlaaoclatloa ooaataat lacraaaaa baaoa r
la poaltlaa. Blaotroa-rapalllag or donatlag group# dacraaaa tha
dlaaoolation ocaatant, and ao thalr r raluaa ara aagatlva. For tablaa of
r aaluoa aaa tha first chapter of rafaraaca 110.

It MBS dlacovarad latar that thaaa r-traluaa, could also ba applied
to tba rate# of raaotlona. If a faally of ooapouade, which differ only
la tba baasana-rlag subatltueat, react by tbs eaaa aaohaalea at a aide
chain, than tha rates of reaction of tha Individual raaotanta ara
related llnaarlly according to Bquatlon <7>, where r Is tha subetltuant

constant, f Is tha reaction constant aad k« and k« ara tha rata

logk« - logk. > rp Bquatlon <7>
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ooacUaU of rMOtton of tk* «ulMtltutcd and tka «Mubstltutad ocnpauaA.
r«paotlT*ly. If tka rMotloa prooaadi irom raaoUrnt to tranaitloa stata
wlth a raduotiea of alaotroa daaalty oa tka atoa adjaocaat to tka baaaaaa
rlag tbaa alaotroa ralaaalag/doeatlag aubatltuaata (tkoaa wltk aa]atlvo
«-valaaa) faollitata tka prooaaa aad p (tka gradlaat la a la]”™ or 10(1l«
va. r plot) la aagatlva. Tka aooalaratlag affaot of tka aakatltuaat la
la proportloa to tka aagaltuda of Ita (aagatlva) r. Blaotroa
aooaptlag/attraetlag aabatltuaata (lAoro r la poaltlva) ratard tka
raaotloa ky aa aaouat proportloaal to tka alma ot tka »-valtua la tkla
elai™la but of oouraa lacraaaa tka rata of raaetloaa tkat prooaad froa
raaotaat to traaaltloa atata wltk aa laoraaaa of alaotroa daaalty oa tka
alda-okala atoa adjaoaat to tka rlag. la tkla oaaa p la poaltlva. It oaa
ba aaaa tkat tka algo of p dapaada oa tka aatura of tka raaotloa or
aqulllbrlua tkat lo uodar ooaaldaratloa, (ky daflaltloa p la ti.00 iar
tka dlaaoolatloa of kaaaolo aolda lo «atar at 2tS'*C>. la taraa of
aukotltuaat affaota oa raaotloa rataa, tka aagaltuda of p oaa ka
latarprattd aa aa ladloatloa of tka aataat of okarga davalopaaot at
tka atoa of tka raaotlag »ida okala la paaaiog froa grouod to traaaltloa

atata’»».

24.1 a»racta»» . xe

It lo Wall aatabllakad’»» tkat tka quaotltatlva affaota of
aukotltuoata oa rataa aad aquillkrla oaaaot ko axpraaaad aoourataly lo
taraa of a alogla »cala of aukotltuaat cooataata, r, <cf. Saotloa
2.4.2). Tkla lo gaaorally aaplaioad la taraa of tkara kalag at laaat two

ladapoadeat klada of aukotltuaat affaot’»»- auMarlaad balow, altkougk
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tkl* la ooMidarad hj mamé ta ba < oraraliplifloatlaB of tba
altuatioa’**.

Tha laduotlaa affaot (1> of a aubatltuant arlglBataa la tha
pelarlaatlea of tka alaotrcna ta tba r boad ooaaaottag It to tba rlag.
la tba orbital oaarlap la r boada la aloa] tba aala of tba orbital, tba
raoultlag *«w« la otroag aad Ita alaotroaa ara of low polarloabllity.
Tbarafora parturbatloa of tba baaaaaa rla]| by attaobaaat of otbar groupa
or bp approaob of a raagaat aolaoula la oaall.

Tha raaocaaaoa affaot (1> of tba aubatltuaat lauolraa lataraotloa
bataaaa orbltala la tba aubatltuaat IAlob ara la tba oaaa plaaa aa tba a
alaotroo orbltala of tba baaaaaa rlog. Tbla a raacaaaoa lataraotloa
affaota tba poaltlona ortbo aad para to It. Tha ouarlap of tbaaa
orbltala la aot afflclaat aad raaocaaaoa affaota ara of bilgb
polarlaabllltp, aaaoltlua to tba lafluaaoa of otbar groupa la tbo
baaaaaa rlag or to approaoblag raogaata. Tba laduotlua affaot la
trauaalttad about atpiallp to tba aata- aad para- poaltloaa, tbarafora It
oaa ba ooaaldarad tbat r» la aa approalaata aaaoura of tba laductlra
affaot of a aubatltuaat, aad <»»-»«> la aa approalaata aaaoura of tba
raaoaaaoa affaot.

Tka r Taluaa caa oftaa ba latorprotcd. la alopla alactroalo toraa.
For Cl, r.>r» baeauoa tba alactroa-attraotlag affaot, (1>, la oppoood by
tba alactroo-doaatlng raaoaaaoa affaot, <l),of p-Cl. la tba coaa of Ola
tba | affaot raaulta la a aaall poaltlra ralua for Wn but tba B affaot

la oo larga for p-(XB tbat la largo aad aagatlra.
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a.4.3 * m»E»tt Imiatlca

If durli« m rMotloa aB «laotroB-daflolnt «lt« !e orMt«d la dlraot
eoajusatloa wlth tia batMaa rias, oo A Kjdrolyala of t-ou”l
oklorldax, <44>>, tha praaaaoa of aubatltuanta tkat ara alaotroa
ralaaalBS foy raacaaaoa la tha para poaltloa oaa graatlp faollltata tba
raaotlon hy ooajugatloa. Tha traaaltloa atata for tha rata-tfataralalas
atap raaiaitlir tha oarboalua loa lataraadlata <72), aad aabatltiiaats
auoh as (Ha aupply a alaetroo daaalty aot praaaat la tha raaotaat

aolaoula,<73).

ACICHjXCL
'‘cHia* HO

<72>

Schaaa (44)

||’VC/||1

(73) +00"

Thaa a plot al logk varauo r« la aat up, (auhstltuanta oata to tha
alactron daflelaat alta oaanot coajugata wlth It> tha pelata lor tha
alaotroD-ralaaalas para swbstltuaats darlata Iroa tha llaa. Tha
darlatloaa ara all la tha aaaa aaaaa aad tha altarad v-valuas aaocaaaary
to oorralata thasa pelata wlth tha r» HaaMtt plot ara oallad r* raluaa.

Tha 8n1 hydrolyala of auhatltutad t-cuayl chlorldaa la #0* aquaoua
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exetoM *t X C, 1* tlc. mUNOTaA r A 1 » UMd to d™rwlw» rt
ooaartMta™".

no «too of oldo Otala «ootlooo that loTOloo tta foraatioa of oa

olootroo-rich cat« la dlroot coajagatloa alta tta taa«ao rlag =«

oataaood ty tta ooajugatloa ttat oaloto ataa ttaro oro oubtaltooato ttat
oloctroa aocooptias by roooaaaoco at tta par. pooltloa.

noa pE. lo plottod -«.laot r for aato—

(45».

tatltutod ptaaolo. «oho«

a ot«lsW-1lao oor«Utloa 1. otaolaod. Tta oataaood r- «luo.
r«,ulrod (duo to ooaJ«B.tloo of tta typo la <74» to oorrol.to thooo
ptaali with olootroa-ooooptl.« p.r.-«_tatltuoat. aro oollod tta r-

eoaotaata.

o
¢ 1. KO M 0 *

Sotaaa @5)

* 0- (749 <= O

HoaaTor. tta rigid aoolsaaant of dlooroto r. r* aad r- ooaotaat. to
a outatltuont caa ta coaoldorad to bo artificial ao tta r.owanoo offoot
of a oubotltuoat lo oapoctod to «ry oontlauouoly ao tta oloctroa-
doaaadlag quality of tta roootloa. olto. uador -tudy «ry. 4ad a. tta r+
,ad - ooaotoat. ara dorlrod fro. tta abo« .ta«lard oquatlo».. ttay
caanot aluayo bo oapootod to oorralato tta roaotloa. ooourrlag at

or loao oloctroB-doaaadlag roactloa oltoo.



Tariou« aodlfloatlow to tfc« laewtt «quaitliic ka«* barn sada
to all«* for tkaaa faoters. Oaa apiraaok aaa to aat up a alidla«
aoala of « aaluaa'** for a aubatituaat dapaadlag oa tka raaotloa typa
uadar atudy, tot tkls oaa taad to tha altoatloa tkat tka awtatltuaat
ooaataat Tiinnaii raaotloa dapaadkat and tka oorralatioa aaalpala la
daraluad.

Tka Tukaaa-Tauao aquatloaa***>’*° (lgaatloaa <a> aad O>> rotala »,
r* aad r—-, but latroduoo aaotkar raaotloa paraaatar, r. It aaaauraa tka
aataat of tha ooajuflatlvo latoraotloa hatwaaa tha auhatltoaat aad tha
raaotloa oaatra. fhaa r m 0, tha aquatloaa al”~lIfy to tha arlglaal
laMatt oquatloa. «haa r m 1. thara la a dlroot oorralatioa alth olthar

r* or r-. Taluaa of r graatar thaa 1 ladioata that tha raaonaaoa

loSk/ke m p<»+r<r*-r>) Bquatloa (8)

logk/ko m p<r+r<*“-r>) IquatloB (0)

larolraaaat la tha raaotloa la graatar thaa tkat la tha kydrolyala of
t-cu”rl chlorldaa, oa oaa haad aad oa tha oqulllhrlua oocaataat of
loalaatloa of aalllnaa aad phaaola oa tha othar.

Otkar KdlIflad foraa of tka haalo aquatica hara allouad corrolatloaa
to laoluda ortho-aubatltutad baasaaa rlaga’*», aoa-aroaatlc uaaaturatad
syataaa’*’, poljrcycllo araaaa aad hataroaroaatlo ooi™ounda*‘ and

allphatlo ayotaaa’**.

2.4,3 aiiikidaMni» nf Baantinn lanhaBIM
w anex il
It la Tary usaful to flnd out ubatkar tha ohaaga la roactloa rata A

wlth ohaaga la aubatltutaat la a faally aorlaa oorralataa wilth r, r+ or
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r-. If tIM oomlatica la «Itk v. tlw alga of t ladieatas lAatkar iba
raaotloo la faelllUtad by latrodaolag alaotroa-wlthdrawlBg <y la
paaltlaa) or alaotraa-doaatlag groupa, <p la aagatlaa). Corralatloa with
r« or r-, la aapaetad abaa tba proba alta la ooajugatad to tba baasaaa
rlag.

Tha alga of f ladloataa oaly tba aat obaaga of obarga tbat oooura oo
tba raaotlon oaatra oa golag froa raaotaat to traaaltlaa atata. Ourlag a
raaotloB tba obarga oa tba proba alta oaa looraaaa, aa la tba aolrolyala
of t-cuayl oblorldaa (Bobaaa (44)) or daoraaaa, aa la tba &i3 raaotloa

bataaaa tba aubatltutad pbanolata aaloa aad albyl lodlda, <8obaaa (40)>.

4 CBl

Sobaaa <4«>
la botb tbaaa raactloaa tbara la a aat gala of poaltlra obarga oo tbha
proba alta oo golag to tha traaaltlaa otata. p lo aagatlra aad aa botb
altaa ara oapabla of ooajugatloa «Itb tba rlag, tba corralatloa la wltb
rt.

Kaowlodga of tba olea of p la alao li“rtaat, aa tbla la a oaaaura
of tba oaaoltlrity of tba raaotloa to obaagaa la aubotltuaat, aad ocaa
gira uaaful laforattloa about tba aataat of obarga daralopaaat oo tba
traaaltloa atata. If p « O, tbaa altbar tbara la ao alaotronlo obarga
radlatrlbutloB aa raaotaat bacoaM traaaltloa atata, ot tba raaotloa
alta la raaota or aall laaulatad froa tba baaaana rlag to tba aataat
tbat tba raaotloa alta doaa aot “"dataot* dlffaraat aubatltutloa la tba

rlag. Largar raluaa for p ara obtalnad I|Aan tbara la
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*1gBIfIMBt ckaag* la tha e” ] a «tatributloa at tka proba alta, aad
Malati Taluaa raault «am oaa Mbola oalt ot oharpa la althar foraid or
dlaalpatad durlag foraatloa of tha traaaltloa aUta. It folloaa tkat p-
taluaa oaa ba takaa aa at ladloatloa of tba axtaat of boad aaklag or
boad braaklag tbat aalata la tba traaaltloa atata.

Por tba raaotloa la Sobaat (47) tba p-ralua «aa foaad to bo aaall
(«0.70)™**, ladloatlas a aaall bulld up of olaetroa doaaltp oa tba CHa

of tba raaotloa alta aa tba auolaopblla approaobaa to fora tba aotlaatad

ACHaCl t I- "ML arcial * cl-
Sobaaa (47)
coaplaz. Aa &.2 aaobatlaa la aaauaad for tba raaotloa, aad tba poaltira
p ladloatad tbat tba boadlag witb I~ allgbtlp praocaada tba uaboadlag of
tba C1-.

lowarar p-raluaa ara rary dapaadMt oa tba raaotaata, tba raaotloa
aad tba raaotloa ooodltloaa, aad abooluta raluas of p ara of llttla uaa
la aaohaalatlo latarpratatloaa. It la of aora algalfloanoa to ooapara
p-aaluaa obtalaad far alallar raaotloaa.

Idra laforaatloa about tba traaaltloa atata of a raoctloo oaa ba
obtalaad idvVa tba Hasatt approoob la appllad to aora thaa oaa proba
alta. la a otudy of tba aaobaaloa of auclaopblllo aubotltutloa at
aulpboayl oulpbur**, a raaotloa waa oboaaa «baro aubatltuaato oould ba
chaagod la tba aroaatlo rlaga of botb tha auoloopblla aad tha
alaotropblla, tbua allowlas tha raaotloa to bo followad at two probo
altao, (Scbaaa (44)>. Tha raaotloaa of baasanaaulpboayl oblorldao witb a
oorlaa of aolllaaa, ylaldod Baaaatt piota wltb larga togati«« alopaa,

(PN » -2.0 >-2.9), ladloatlag a bulld up of pooltl« obarga oa tba

. 88.



of tko Bueloophlllo ulllIM im tko truoltlao oUto. Tka

roaetlOM of tko «alllaM wiltk a «arla« of baasaaaaulpaoeyl oklorldas

i1 T55T~ ~

Sokaaa <A4d>
ylaldad oallar poaltlva p valuaa, <pa = OB 1.0). lkat pn la graatar

IB Mgaltuda tkaa pm ladlcatao that worm aagatlaa obarga was traaafarrad

(78>

froB tha auclao])hila thaa «as daaalopad oa tha sulphur durlag tha
forMtloB of tha traasltloa stata. Tba authors olalaod that this la dua
to tha partial traaafar of alaotroa daaalty towards tha laavlag group
which la atartlag to laawa la tha traasltloa stata <7B> That ISi tha
boad foraatloB aad bead claavaga ara ooaoartad. Thaaa rasulta wars usad
to rula out tha othar suggaatad aachaalaa of auclaophlllo subatltutloa
at sulphur, tdMra addltloa of tha auclaophlla to fora a 8 coordlaatad
lataraadlato takaa placa bafora allalaatloa of tha laarlag group.

Whoa a Haaaatt plot la aada, azplaaatloa of tha raault la
aachaalstlc taraa gaaarally dapaads oa obtalalag a straight llaa
ralatloashlp. lowsTar, a braak la tha llaaarlty of a IIBMtt plot caa ba
atralghtforward to aaplala as It oftaa ladlcatas a aachaalstlc chaags as

13n rsactaats la a sarlas bocoaa aora or laaa reactiva with chaoglag



eubatltoMt. For «suiplo. tbo p ?» r* plot for tko aootolpsl» of
outetltutod boMpl td»yloto» <Flg <2), BMtlo» 3.2.4.3, p43>, lo »ot

llooar but tho poloto bo?0 booo lotorprotod ao falllag oo tia» atralgkt

llaaa »Itk dlIfforaat gradlaata**-**. For tba aora raaotl?» aubatrataa

p<»*> la larga aad oagatl?a <-5.88) oorraapondlag to a &1 aaohaalaa.

Tko loaa roaotl?» eorralata wltb a aaallar aagatlaa

p<»->-Taly# of -2.81. Tha aaallar p-valua oorraapoada to a aolraat-

laduoad Sn2 aaobaalaa.
O7Maarally a our?»d Haaaatt plot la aora difficult to latarprat
»Mbaalatleally. Tba ualua of p la not ooaataat but obaagaa with ekaaga

la oubatltuaat. If for aaaapla tkara la a daoraaaa la alopa, p> aar la

iMraaaad, (Fig. (5>>, a aaaaa of ordar oaa ba rotalaad If tha chaaga la

alopo la daaorlbad la taraa of tho latoractloa ooofflcloat, p», la

Iquatlon (10), wkloh la a aoooad darluatl?» of log k.

« «p/ir » 8*logk/ir» Bquatloo (10)

i obaaga la p eaa alao occur whoa a aubatltuaat la okaagad la tho
otkar roaotaat, aad auch a chaago oaa ba daaorlbod by a croaa-

lataractloa coafflolaat p-v. (lquatloaa (11) aad (12)). whara p~. aad
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ara tka p-valvaa oMalaad «tea tha aubatltuaata ara wlad on tka

aaolaophlla, aad laaala« group raapaotlaaly.

pW * gpm*«/dra« m gpi«/dr« mMatloB <11>

Pmv m <*lagk/gri«grme Bquatloa <12>

Tka Maauraaiat of croaa coaffloiaata la aa aapirloal approaok to
tka okaraotarlaatloB of ckai”ag traaaltioa atata atrnoturaa. Thap ara

oftaa axpraaaad la taraa of aaotkar llaaar fraa aaargy ralatloaaklp, tka

Braaatad Iquatloa™*. fork la tkla flald la balag oarrlad out bjr Laa'*'

aad by Jaaoka'**"** aad la raalauad la Bafaraaoa ISO.






3.1 nf tlm ixarl CnMimwlifc

All tk* mtetitutcd baasyl asosTarABMalpkoiiatM <80) mr* («Mratad
by followlag tha >u b ayiitlwtlo rout* «tartlag fro* tk* aldahyda, ahoam
la Sokaaa (40).

A>ci-o N-ca-POB isSi«™""27"-ea,ra

(7#) (77) <8

p-au-"«>]10T
<?»> 80>
Sokaaa <48>

Tka aubatltuaata oa tha atartlag aldakydaa tmr» ckoaaa trttk tkalr
m u " r valla la alad, la ordar that tha aolvolyaaa ot tka baaayl
aaoxyaraaaaulpkoaataa could ha atudlad ovar a wlda raaotlvity raaga*
Vkan It baoaaa olaar tkat a futura avaaua ot work aay ba a alallar
HaHMtt typa azploratlon oi tka 1-pbaaylatkyl aso”toaylata ayataa, tha
praparatloa ot tka paraat ot-Cls aubatltutad oo™Muod im alao

atta~tad.

(771
Tka ozlaaa (which ara all lltaratura eoapounda) wara praparad la
high ylalda by rafluzlag a aolutloa of tha aldahyda (781, kydrosylaalaa
hydrocklorlda and aodlua aoatata la aquaoua aathaaol, for about 3 koura.

Tka Mtarlal obtalaad waa thaa raoryatalllaad from aquaoua aatkaaol.
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3.1.3 m tTe>.

Tk* r«duottoB of tha rata* mm acklavad uslag buffarad aodlua
oyaaaborokTdrlda la aathaaol"***. Tka oalaa aad om aaall eryatal of tka
ladloator aathyl oraaga aara dlaaolaad ia aatkaaol. Aa tha aueaaafol
raduotloa of aldoalaao to tha aoaoalkylatad kydroaylaalaaa ragolraa tka
raaotlag aolutloa to ba tapt at tka oorraot aeldlty. aad aa tka raaotloa
coaauaaa aold, aodlua oyaaoborebTdrida aad aatkaaolle K1 wara addad
altaraataly la batohaa ia ordar to bold tka aeldlty of tba aolutloa at
tka oraaga/rad colour chbaaga of tka ladloator. iftar tka aolutloa“a
colour atoppod okaaglag oa addltloa of furtkor roduotaat, tba raaotioa
alatura uaa atlrrad for about 20 alautaa at rooa taaparatura aad tkaa
Morkad upi <aaa Saotloa S>.

It MBs aacaaaary to purify tba raaultlag cruda product to aamra tka
aucoaaa of tba folloulag altroaatlea. Tha paraat uaaubatltutad
baaaylkydroaylaalaa uaa aubllaad <0.lart[g, S8"C)’*". HoMOsar trlturatloa
with alxturaa of dlatkyl atbar aad paataaa also furalabad aufflelaat
purity aad tkla aatbod Maa uaad for all tha otkar hydroaylaalaaa.

Oaaarally tha ylalda uara good 075»), but for tha 4-Cls> 4-I1<CEs>a
aad oCHs aubatltutad baazylbydroaylaaiaM ylalda of oaly 61», 32» and

50» wara obtalaad rMpactlraly. ldaatiflcatloa MM by *H aar.

3.1.3 f70).

At all tIMO cara was takaa ~ a kaadllag thaM aubataaoaa aa thay
cloMly raaaabla tha oarolaogaalo f-altraoaalBaa. Tha hydroaylaalaaa
wara altroaatad with aeldlflad aodlua altrlta la aquaoua aatkylatad
spirita at 0*C, uadar argoa. Oanarally tha product praolpltatad after

tha addltloa of all tha altrlta wheraupoa lea cold Mtar was addad, aad
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tIM pr*olpit«t« «<M flltwrad iMdtataly atd drlad uadar vaouua. Tka
equMus filtrat* wa* thra axtraotad wlth dlatkyl athar, aad tka argaalo
pkaaa «as drlad <*odlua mlphata), flltarad aad araporatad ta plaid
aaotbar erop. «hlok saaarally lookad laos pura but mm ladlotlagulahabla
bp aar witk tha flrot erep. la tuo oaaaa ao praolpltatloa ooourrad
(3-CBa, aCb) ao tha raaetlaa alatura mm aaturatad «dth aodlua ehlcrlda
aad Norkad up bp aatraotloa with dlathpl athar, aa daaorlbad abara.

For Boat of tka l-altraaokpdroaplaalBaa tka plaids <two orops
coablaad} «ara good ors«>, but tka 3-Cl, oCBa aad 4-OCHa aubstltutad
00™KiuBda plaldad onlp 90t, 30t aad 41S raapaotlralp. ldaatlfleatloa mm
bp av and IB. Tha Inoorporatloa of tha alaotroa-wlthdrawlBg altroao
group In tha l-altroaokpdroaplaalaM dasklalda tha aathplaaa protoas,
aad shlfta thalr raaocaanoa dowaflald toMsrds kighar S raluas, aaklag tha

apaotra aaallp dlatingulskabla froa thoM of tka paraat hpdroaplaalnas.

3.1.4 ftihstltutad aa«pl (*O1.

Tka Tlpaoa aatkod"** was uaad to spnthaslaa ail tka aaoaptosplatM
<(60>, T « CHs)) and tka 4-aathplbanspl-Oll-aaoap-4-
brosabansanasuliAoBata, <<80>, X > CHsi T m Br>. Tha I-nltraao-V-
baaaplhpdroxplaalBM rara traatad wilth tha ra”ulrad para-aubstltutad
banaanasulphoapl oklorlda In loa cold drp pprldina, uadar a strana of
argon. Th* maotloa alxtur* wa* laft to stand for «14kours *t <O'C,
bafor* tha produot mm aatraotad durlng work up, <*m Sactlon 9). Tha
plaid* variad ooaaldarablpt froa 30X to ovar OCt for tha 3-Cl and 4-OCRs
aubstltutad baaapl azoxptoaplatas rMpactlvalp. Attaapts to apathMlsa
tha p-dlaathplaalaobaBspl asoaptoaplata aat with fallura dua to tka high

raactlvitp of thl* ooapouad. Durlag tka addition of tka toapl oklorlda
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eff«rvMMBoa MM obMrvad, ladloktlag that tha asoxyto”~lat* «aa
da«ioalwalag, with loaa at 1a0 aa It foraad.

Tha Tlpaoa aathod provad to ha laaa aaooaaaful la tha praparatloa of
tha ethar aaoKTaraaaaulphoaatoa, aad aa aquaoua aathod’« waa thoa uaad,
wkaro tha l-altroao-1-haaaylhydraaylaalaa la traatad with tha
hoasaaaaulphoajl ohlorlda aad aquaoua aodlua hydroalda la aoatoM at 0°C
aad uadar argoa. Oa tha addltloa of load watar tha produot praolpltatad
ogt of aolutloa. Tlolda froa thla proeaoa wara alao warladt froa orar
90« la tha oaaa of d-aathylbaaayl-OW-aaoxy-d-aithoayhanaaaaau lphoaata
to laaa than 40« for tha 4-aathylhaaayl-0Oll-asoay-4-
oyaaohanaaaaaulphoaato.

Ib aoat oaaaa tba aaoay ooapouada wara purlflad hy trlturatloa with
ooAlaatloao of paataao aad dlathyl athar prior to klaatlo rata
dataralaatloaa, (p-oyaaohaasyl-Onr-asoaytoaylata waa aufflolaatly atahla
to ha raoryatallload froa hot dlathyl athar). hut tbla did not ylald
aufflolaat purity for ~oduot aaalyala and tha a-Cl. 4-CH» aad 4-0C8a
haaayl asoxytoaylataa wara alao raoryatalllaad at low taaparatura froa
dlathyl athar and paatana.

Idantlflcatloa mm by «Raw, 1S. and alaaaatal aaalyala. Tha
praMBoa of tha asc»y grouping wm ladloatad 1b ~Baar apaotra hy tha
downflald ahlft of tha aathylaaa protoM adjaoant to tha daahlaldlag
alaotron daflolaat nltrogan. Vhan dacoapoaltlon of tha coapouad hy lom
of l1a0 oocurrad, 1t could ha raadlly aMn. Soaa auoh dacoaixialtoa la
thought to hawa ooourrad la oaTaral of tha aoat rMOtlaa of tha asoay
cogpouada whaa auhjaotad to tha eoadltlona raqulrad for alaaaatal
aMlyala. Tharaal dacoapoaltlon hy lom of Sa0 baa praaloualy hMa

obMryad««.
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3.2 [ L]

Ait«r an laltlal attMpt to prapara 3-ohlorobaaapl toajlata <<83>,
SokaM SO, X - Cli Z - da) bp tha Tlpaoa aatbod*«*, IAlob fallad aa tka
produet bydrolyaad la ooataot «Itk «atar darlas ~ work-ap, all tha
baaapl araaaaulphoaataa «ara praparad hp tha traatant of tha raqulrad
baaayl alcohol «Ith aodlua hpdrida la drp dlathpl athar for 14 hoara at
<0*C. Tha auhatltutad baaaaaaaalphoayl ohlorlda «aa thaa addad at -38'C,

uadar argoa'™, <8chaaa <50>>.

ntNa,H, EtxO

(83)
Sohaaa <BO>

Tha praolpltata «hlch raaultad «aa flltarad off «lth alalaua
azpoaura to tha alr, aad tha produet «aa raoouarad bjr raduotloa of tha
filtrate. DIffloultlaa la haadllas thaaa aubatrataa ha«a proTloualp baaa
reportad’'** aad graat cara «aa tahaa to alalalaa thalr ooataot with
aolatura aad alr. Tha 4-aethpl aad 4-aathoxp oog”~ada twa aapaolallp
reaotiva aad dacoupoaad to a rad aaorphoua polpaarlo aatarlal at
taaparaturaa ahora -1S'C.

Purlfloatloa «aa hp racrpatalllaattoa froa dlatbpl athar/paataaa or
dlathpl athar/40-«0 patrol Maturaa. Tha plalda «ara all rarp low,
uauallp laaa thaa 28S, aad tha producta «ara ldaatiflad hp *Baar,
alaaaatal aaalpala (tha 3-ohlorohaaapl co”ouada) aad aaltiag polat la

tha caaaa of tha 3-ohloro and 4-aathpl haaspl toaplataa.
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latM of aolwlyol« MTO follOMd nmdooorlbwl la tba li9*riMBtal
SMtioB, aad rato eoaataata at 28*C aathalplao <al”> aad
aatropiao <a8”> of aotivatloa «aro oMalaad. Tba raaalta for all tba
aolaotraaa aro praoaatad la Tabloa (1> to (4) la Appaadla <!>

laall--—--- tba aol”djyaaa wara oarrlad out la lil m/y aquaoua TTli
a blgbljr loolalag «aakly-auolaopblllo aadloa uaad la tba prauloua
coMaabaaalua atudloa of tba oolvoljraca of baasyl aaoaytoaylata* aad

boasyl toaylata’' .

(SO)
Tha rata coaataata at 2S'C aad tba actlvatloa paraaatara of tba
raactlona of aubatltutad baasyl asmiytoaylataa <<80>, T m CH*) ara

llatad la tba tabla balow aad la Tabla <1>, Appaadla (1>.

X in- a/a- can-Cl-—__ flirruMi «—

Cl 1 0.031 107 -11
pCl 1 0.23 103 -8
H 1 0.47 100 -12
mCH. 1 0.70 101 -6
pda 1 0.0 92 -17

pOCHa 1 170 8« -0

Tha plot of logk"»'® Torsua FF’"for tba # polata obtalaod baa a
good llnaar Haaaatt oorralatloa <Plg. <3>, Appaadlx (1))] r > O.OM>,

wltb a p-ualua of -3.27.
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Tte estiBlplee af aotlTatlaa daorMM rasalar/ly witfc tb* laoraaM
la alaotroa ralaaali« aUllty oi iba aitbstUuaat. but ao trMd oaa ba
aaaa la iba aatroplao oi aotlTatloa, «blob ara wmry aiatlar to aaeb
otbar. Iba arror la k.« e la oaloaXatad io ba « It aad iba uaoartalntlaa
la al»* aad aleara aatlaatad to ba SbJaol-' aad 1JK-’aol*’,
raapaoiltraly.

4-Cjfaaoboaayl aaoaytoaylata <<®0> X m 4-CI] T m CT»> mm praparad
aad fullp cbaraotarlaad, but It a aolvolpala raaotloa dld aot babaaa aa
aapaotad. Durlag iba raaotloa tba OT abaorbaaoa dld aot daeraaaa
ualfor*lyj aa lacraaaa uaa obaanrad alduay tbroogb tba raaotloa. It aaa
aaaiiaail tliat tba aolvolpala raaotloa oi tbla coronad waa ao aXou tbat
otbar, Boa-aoXroXytlo prooaaaaa aara ooaipatiag auocaaaiuXXy to lora
produota. Cotilas aoa-aoXvoXytlo raaotloaa witb baaayX aaoaytoayXata

bara pravlooaXy baaa raportad, <aaa Saotloa 2.X.8.3, p24>.

3.3.1.2 -nw-aanrroraiiaulTibniiatai

Iba rata ooaataata at 28*C aad tba aatbaXplaa and antroplaa ol
aotluatloa obtalaad for tba t-aatbyXbaaayX-OW-aaoayaranaauXpbonataa
<(80), Xm 4-Cl», T - oca», CE», Br, (»> ara Xiatad la tba tabla baxXow
aad la Tabla <2), Appaadlx <X)>, aad a 4 polat Haaaatt pXot «aa
ooaatruotad, «blob oorraXatad «@XX wltb r’** p"1.07] (Flg.<3>, Appaadlx
<K r*0.»0¢>.

Asala a traad abo«« la tba vaXuaa for tba antbalplaa oi aotlvatloai
tbay daeraaaa aa tba aXaetron-wltbdrawlng ablXIty oi tba aubatltuaat oa
tba Xaaalag group Incraaaaa. Tba aatroplaa oi aotlaatlon abo« ao traada
but ara agala rary «lalXar to aacb otbar. Irrora la Alonad bas e

ara aa aboaa.
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r ina OB'C) AB~"taal-I

Oda 1 4.24 B -11
da 1 8.0 02 -17
Ik 1 10.1 87 -2B
d 1 48.B 80 -0
3.3.1.S Wfc-l

Tte rat« eonataata at 28'C aad aotlvatloa paraaatara oMalaad for
tka S-ohlon”asyl-aa-asmjraraaaanlpkcMataa ((60), X « 3-Cl, T« OOb,
Ob, Br, C& ara llatad balow, aad la Tabla (3), ippaadla <1>. Tha plot
of loskaa-c varaua r la curvadj tka raaotloaa of tka tkraa Boat raaotlra
ooipouada <T - CI, Br, G+t >ara oorralatad by r, (p<r) m 40.730, r
0.038), aad, uaaapaotadly, a battar oorralatloa <tkat la, for all tba
oo”xniate) la obtalaad witk (~r4> > 0.038, with r - 0.030),
<71g. <4), Appaadls (D).

Tka aatlaatad uaoarUlatl« la kaa c, aad al~raaala tka aaaa
aa bafora, but la thla ocaaa ao traad oaa ba aaaa altkar la tka

aathalplaa or tha aatroplaa of aotlvatloa.

10« k/a-i (2B*C) AB9klanl->
XX» 1 0.013 114 44
da 1 0.031 107 -11
Br 1 0.074 100 a4
X 1 0.14 114 20
3.3.2
3.3.2.1 a-ch)ombit—yi mlp a«can«

~0-CH.-O-|O"z

02

Tka rata conataata aad aotlvatloa paraaatars for tka tkraa
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3-chlorob.Myl ar**-ulphoMt«« ««2>. Xe »-CU 2 » 0CaU. CH.. Ir) «r«
tatailatad b«lo*, awl 1* Tabl« <4>, Appaadl* <1>. Tk. 9-polat l«att
plot oorralat«! m Il witk n p-1.37. <Flg <3>. Appandl* <Di r>0.W>.
Har«, ao traate caa ba aaaa ta aitbar tha aatkalplaa or tha
aatroplaa of actlTatloa wltb okaaga la rata of tka raaetloa. Tka

Mtlaatad aaoartalatlaa ara aa bafora.

1A»

ocH 1 3.0« 83 g;
CH. 1 4.48 78 '61
Br 1 15.8 7« b
3n iMIMla.

Tka product aaalpaaa <by kplc) aara carrlad out for tkraa of tka
aubatitutad boaayl aaoaytoaylataa <<80). | m 3-Cl. 4-CH.,4-OCH.i
T - CH) la 50/SO tA aquaoua TFB. Tka raaetloa alaturaa »ara lajaotad
dlraotly aad quaatlilcatloa ol tha product alcohol «*a acklauad by ualag
aztaraal ataadarda. aa tha lajactloa loop «aa fouad rallably to
latroduca tha aaaa voluaa of aaapla wltb aack lajactloa. (aaa Sactlon
S.4.1). Tka aaalyala for tha otbar aala product«. tha trifluoroathyl
«tkara. «a« raqulrad to ba aor« ladlract. a« «a «ara uaabla to purlfy
thaaa co™KaiBda «ufllclaatly. To gat rouad tkl«. tha ralatlva aolar
ragpoaaa factor of 3-chlorobaa*yl trifluoroathyl athar «Ith raapact to
3-chlorob««*yl alcohol «aa obtalaad froa tha aaalyala ol tka product« of
eolvolyal« of thraa 3-chlorobaa»yl-4-«<ubctltutad-«<raaaculphan«ta« «84>.
X. 3-Cli Z- OCH.. CH.. Br) la 1:1 v/t aguaoua TFB. Tha prooadura 1«

daacrlbad balo« aad aora fully In Sactlon <5.4.2).
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34.1 ntwlmint ni Pnwduga.

laltlal laJaotloM at iba rMotig* produots iroa S-oklorobaasyl
toaxlata abowad tkat tba rataatlom tlaaa of S-oblorobaaayl aloobol aad
3-ehlorabaaayl trliluoroatbyl athar «ara vary dlffaraat. It proaad
lifoaatbla to fiad a alafia alttaai ooapoaltlaa tkat Mas saltabla for tka
aaalpsla of botk. Tba alookol mm auok laao aall ratalaad c» tka ooluaa
aad oaaa off at tka oolaaat froat «ltk ooapoaltloaa of aluaaft tkat «ara
aultabla for tka aaalyala of tka trifluoroatkyl atkari <aOT* aatkaaol).
Ib tura ukaa a aultabla aluaat ooapoaltloa for tka aloobol uaa uaad
<«BSS aatkaaol)) tka trifluoroatkpl atkar waa ratalaad ao loag oa tka
ooluaa tkat Ita algaal baocaaa too alaakapaa for aoourata latafratloa.

ittagpta to uaa a ooaoaatratloa gradlaat fallad. Tka producto tkat
Mra aaalyaad «aro of ralatlvalp low eoooaatratloa, aad dld aot kara
povarful obroaapboraa ao It waa aaocaaaary to aot tka dataotor at quita a
high oansltlvity, «hlek aaant tkat tka gradual okaaga la aotteaol
coataat of tka aluaat durlag tka gradlaat prograaaa «aa aooo”aalod by a
driftlag baaallDO «hloh «aa found to affaot tka abllity of tka
latagrator to fiad tka atart of tka trifluorootkyl atkar paaki tkarofora
acouraoy of tka latagratloa waa laaacaad. For tkaaa raaaoas, tka
aaalyaas for tka product alookol aad trifluoroathyl atkar of all tka
toaylataa aad aaozytoaylataa «ara oarrlad out aoparataly at dlffaraat

aluaat coi”oaltloaa.

3.4.2 nt ««d nf OF
By oo”iarlooa witk tka product aaalyala alroady oarrlad out oa tka

paraat uaaubatltutad boaayl asoxytoaylata lo 50/50 v/t aquaoua TFB*, It
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«spMtad ttet tlw MKIm produot« of tko roootloao of tko mbotltutod
boMjrl OMxytooylat« ohoiild bo tho oorroopoodlaglj mbstltutod boasyl
oloohol aod boasyl trifluoroatbyl atbor. Tkarafora an autboatlo aa”la
of aaok of tba aubotltutad baaayl alookola mm purlfiad by dlatlllatioa
for uaa aa aa oxtaraal ataadard. la tka caaa of aaoh alookol, oararal
aolutloaa of dIffaraai but aoourataly kaowa ooaoaatratloaa aara aaalyaad
aad tho U.T.datootor'a raapoaaa to aook aolutlon Mea naad to aat up a
oallbratloa curva, <asa for aaaiplo Fig.(1>, Appoadix <2>>. Tho abaoluta
raapoaao of tha dataotor to aaoh alcohol mm thua dataralaad.
Callbratloa data aro praaoatad la Tabloa (1)-0), Appaadlx <2)| <aaa
alao Saotloa 5.4.1).

It MM BOt poMlbla to apply tka aaaa aothod to tka aaalyaM of tka
trifluoroathyl atkara aa attaapta to proparo pura, autkaatlo aaaplM of
tkoM «aro aot aueocaaaful. Aftar rafluxlag 5-ohlorobaaxyl broalda with a
lIttla baaa la TFB for 5 koura tbo praaaaoa of tka dMlrad product mbs
coaflraod by 'Hnar, but attai“pta to purify tba trifluoroathyl athar
aaougk for uaa la quantitativa aaalyala failed. Inataad, Ita aolar
raaponaa factor (arf) ralatlvo to tko alookol mm dataralaad by
analyalng tbo aolvolyala produota froa thrao 3-ohlorobaasyl
aronoaulphonatoe. Tha raaulta ara In Sactlon 5.4.3 and Tablo (4>,
Appaadlx (2). In sack caaa only two produote war« found: 3-ohlorobansyl
alcohol and tka 3-cklorobanzyl trifluoroathyl atkar. Tko abaoluta
conoantratlon of tha alcohol wna found froa tha abova aaatlonod
calibration gra”. Tbha oonoantratlon of trifluoroatbyl atkar wne takan
to bo tho diffaraaoa batwnan tho Initial conoantratlon of

aranaaulpkonata aad tka aaaaurad concantratloa of alcohol product. Doing
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tkM* d«ta, tk* mrt of tba trifluoro*tkyl «tkar to tka aloolMI
MBS oaloulatad m datallad la Saotloa 8.4.2.

Tka paroaatagM of 9-oklarabaasyl aleokol aad S-eklorobaasyl
trifluoraatkyl atkar la tko produot alatura «ara ldratloal (avaraglag
67.M aad 13 IX ra”paoti™ly) froa tka toaylata aad tka
4-aatkoayboasaaamlpboaata, glTlag rlaa to ralatlva arf Taluao of
1.12 + 0.01 for tka toaylata aad 1.08 * 0.01 for tko 4-aBtkoay
aubatltutad ooapouad, <saa Tabla (4>, ippaadla (2)>. Tkaao «alGa« ara la
good agraaaaat witk tka valGa of 1.12 obtalaad aarllor Kualog a
diffarant proooduro) for banayl trifluoroatbyl atkar varaua baaayl
alcohol*. CTka arf «allUa obtalaad froa tka froduot aaalyala of tka
bro~flata (avaraga paroaataga of produot aleokol aad trifluoroatkjl
atkar: 00.2X aad 10.8X raapaotlvaly) la klghar, at 1.4 + 0.2. loaavar,
tko roaulta for tko toaylata aad tka p-aatkaaybaaaaaaaulpkoaata ara aora
rallabla tkaa that for tko broaylato dio to aa laprovaaaat la
osporlaoatal taokalqua aad axparlaaoa.]

Aa tbalr aroaaoulphoaataa wara too roaetlvo to prapara la a pura
fora, It «aa aot poaalbla to obtaia tko ralatlvo aolar raaponaa faotora
for tka 4-aatkylbaaayl aad t-aathoaybaaayl trifluoroatkyl athara by tkla
aatbod. la practica It lo thought tbat It la uallkoly that tbalr
rolatlTO arfa would diffar algalfloaatly froa tbat for tka baasyl aad
tko aotaokloroboaayl trifluorootkyl atkoro ao tba rolatlva arf laia
aaauaad to bo 1.10 + 0.02 for all tba trifluorootkyl athara wklok vara

atudlad.
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3.4.3

S-ChlorobaMyl,«<Ml i-aatkoxybaBsjl MosytcMylatM war« ohoeei tar
produot aaalpals aa tk»y vara, raapaotlaaly, tka laaat aad Boat raaotlaa
ot tka aaocaytoaylataa atudlad kiaatloally. In addltloa. tka produots of
4-aatkylkaaayl asoaytoaylata, a ooapouad of lataraadlata raaetlalty.
wara aaalyaad. Tka raaulta ara auaaarlaad kara aad glaaa warm fnlly la

SaotlOB (8.4.4) aad Tablas <6> aad (O), Appaadla <2>.

Two aolutlooa of S-oklorobanayl aaoaytoaylata «ara raactad la 1:1
«/v aquaoaa TFI for at laast 10 kalf-llvaa, aad both sata of produots
wars aaalyaad ao fawar tkaa S tlaaa. Vslag tka «altas of 1.10 aad 00*
for tka ralatlra aolar raapoaaa factors towards tks alobkol of tka
trifluoroatkyl atkar aad tka aldakyda raspaotlvaly, aad aasualag tkat
tka ralatlra aolar raspoasa factor of tba f-altroaokydraaylaaiaa to tka
alcohol la 1, (probably aa undarastlaata), tkaa tka corraapoadlag
alcohol, trifluoroatkyl atkar, aldakyds aad l-altroaokydrcaylaalaa «ara
fouad to raprasaat 74.08, 22.08, 0.128 aad 0.848 of tka product
raapootlaaly, (saa Tabla (0), Appaadla (2). Vkaa ooablaad tbssa product
yields raprasaat 08.48 of tha thaoratloal yield, ladloatlag tkat tkara
la virtually total product raoovary aa «as fouad la tha produot aaalyala

of the paraat uaaubatltutad baasyl aaoaytoaylata*.

4-8»tkylhaMyl Aanaytnaylata
la tha solTolysla, la tba saaa aolvaat of, 4-aathylbeazyl
asoxytoaylata, ((00> X m t-CHai T > CHa) ao I-4-aathylbaaayl

l-altroaohydroaylaalDa «as datactad, aad 4-aathylbanzyl alcohol.
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4-artkylb«as71 trifluorcwtliyl «tIMr aad 4-amjlteMald*k:pd« mrt thm
oaly product«, (mme TaU«« <8) aad (6), dppmdix (2>>. Vk« tk«
proulously «w»tioMd r«l«tl«« mrf ualn« iwr« u«wd for quaatlfIMttox,
<It mm aot po—Ibl« to oktala tka r«l«tlu« arf of 4-Mtkylboasyl
trifluoroatkyl «tk«r to 4-actkylb«asyl «loohol, (eee Sootloa 3.4.3>> tk«
*b«olut« yields of sloohol, trifluorouthyl atksr aad aldokyd« <u«lag tka
ualuas la Tabla (S>, Appaadlx (2>) Mara fouad to rapraaaat 74.1k, 18.7k
aad 0.01k of tka tkaoratloal product ylald, raspactlualy. It caa ba aaaa
tkat tha total actual ylald rapraaaat« oaly 02.8k of tka total
tkacratloal ylald. Houavar, by aaalogy wltk tka raaults obtalaad froa
tha paraat aad 3-oklarobaasyl asoxytosylataa. It uas coasldarad
laprobabla tkat tka product racovary should ba laaa thaa total.

is tkara aas ao traoa of aay otkar alaor product« on tka
okramtagrmm. It la difficult to ag”lala tka loss of ouar 7k of tha
thaoratloal product without aaaualag tkat the ralatlva mt tkat was uaad
aay bo uarapraaaatatlua. Howarar, aubaaquaat axparlBaata hava showa tkat
4-aatkylbaasyl trifluoroathyl atbar la vary laaolubla la agqueous
aathaaol, tka aluaat uaad for tka hplc, aad tka arror aay 1la kara. Tka
aaalysla of tha producta of tha aolvolysls at 4-aatkylbaasyl
asoxytosylata now aay oaly ba aada by using tka aaau”tloa tkat a
parcaataga at tba product trifluoroatkyl athar aay hava coaa out at
solution and baaa paraansntly adsorbad onto tka hplc colum. If this la
the casa than It la obvious that tha ylald of trifluoroathyl athar
datactad as product la aaoaolously low. Tka 'olaaa' aatura of tha
ohroaatagraBB allows tka aasu:g>tloa that apart froa tka low ylald of
aldakyda, tka alcohol and trifluoroathyl atbar ara tka oaly products,

aad as tba abaoluta ylald of tba alcohol was fouad to ba 74.1k, It la
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BO« BMUMd tkat tte trIfIBOTMtkyl «tbar !'m preeemt «t « ylald oi

25.M, <oM Tabi* (6), Appoadlz <2>>.

iBtnrrtoowlIBto.

Tblo oo™ouDd lo blghly roaotlITO Bod ma iouad to bo too uaotoblo to
pvrliy ooolly. Ib thlo oooo tba abooluto produot yialdo oould aot ba
aTBluatad, but ooly tba ralatlm ylaldo. Four aolutloBa ol tba
aiozytooylata wwa roaotad aad aaob aaalyaad at laaot firn tloao. la
aaob caaa tha abaoluta 0oBOOBtratlon oi aloohol la tba product mbo fouad
tram tba oallbratloa grapb, aad tba eoaocaatratloa oi tba trliluoroatbyl
atbar ma aotlmtad uol” tba ralatlm oolar raapoaaa iaotor oi 1.10.
Traca aoouato oi aldabyda oara Idaatlilad. but ao
f-aitroaobydroxylaolDa. Tha amraga mlua ior tba ratio oi
alcobol/trliluoroatbyl atbar ma iouad to ba 7.74. *baa tbla la

azproooad la taroa of paroantagao tba ratio loi Sd.SX i 11.SX
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AU tka l-eubetltuted-bwyl—S-BltrosehydnaiyUsleee <7/9> imt* preparad
by tha aaaa ayatkatlo muta, atartlag trvm tbe beesaldehydaF, (aaa Bdbaai (40>,
SaetloB <3>, pM>. Tha laltlal atapa wara fcwad to ba atratebtfonmrd aad la
gaaaral furalabad gand ylalda, howaaar tba altroaatlc» atap pcoaad to ba laaa
«all briiarod aad good raaulta dapaadad rary auok oa tbe purlty of tba
bydroaylaalaa. la gaaaral, tha laaa raaotlaa para-aubatltatad ooapounda wara
preparad la tba baat ylalda.

Two aatboda wara uaad to prapara tba aacayaraaaaulpboiiataa, «SO>, Sobaaa
<4B>, pd0> iroa tba r-altroaobydroaylaalaaa. Tha flrat, tba Tlpaaa'«* aatbod,
aoad for all tba aaogcytoaylataa aad 4-aatbylbaaayl asoKy-4-
bnaiofaoBsaaaaulpbaaata, aaploya dry pyrldlaa aa botk a aolaaat aad a baaa aad
waa for tba aoot part quita auooaaaful althougb ralatlwaly poorar ylalda wara
agala obtalaad for tba aata-aubatltutad oaapouada. Tha Tlpaoa aatbod, bowawar,
waa aot aultabla for tba toaylatloo of all tba l-altroaobydroaylaalaaa> aoaa of
tba aaocayaranaaulphoaataa wara too raaotlvo to aurvira, witbout bydrolyala, tba
loog aquaoua work-up raqulrad to raaova all tracaa of pyrldlaa. la tba otbar
aatbod uaad to parfora tba Uat atap of tba raaotloa aaquaaoa, tba
l-altroaobydrozylaalaa waa traatad wlitb tba raqulrad baaaaaaaulpboayl oblorlda
aad aquaoua aodlua bydroxlde la acatooa at O*C. Thla aatbod alao aat witb
Tarylag dagraaa of auooaaa but had tba advaataga of a olaplar, qulokar work-up.

Tha followlag aaoiytoaylatao wara auooaaafully praparad: <40>, X m 4-CHsO,

4-Cls, H 4-Cl, 4-CBi T m CHs. Aloo praparad wara tba followlag
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esoEyarweeulpaeeateei (60>, Z m 4-Cbi T “ OOb, Ir, Ol and <80>, X m 3-Cli T

OCb, Br, CM

A iBltlal attaapt to proparo 3-oblarabaasyl ariaiaulphnaataa <CS3>, pT3>
frca tha aloohel ~ tka Ttpooa aatkod faiXad aa kydralyala ooourrad dvrlag tha
work-9 , and ao Inataad tka alcohol waa traatad with aodlua hpdrlda and tha
banaaaaaulphoapl dilorida la dry dlathyl athar at low tawparatura uadar
argoa’**, (S™aaa <S0>, p73>. Tha foUowlag 3-"“larohaBsyl araaaaalphoaataa wara
auooaaafully praparadt (82>, X - 3-Cli Z - OO+, CHa, Br. Tha t-aathylhaaayl
toaylata and 4-aatheiytanawaaiilphoaata wara alao praparad by thla aathod, but
wara too raaotlaa to purliy aufflolaatly for thalr aolvolyala klaartloa to ba

aaaaurad aoourataly.

421 Matura ai tha TrwdltiinB BUta

It haa baan propoaad that tha aolwolyaaa oi 2-adaaaatyl and tha parMt
unaubatltutad baazyl asauytoaylataa la Iti TFBiHEO <wAn) taka placa by aa
laltlal ualaclaoular, rata-dataralalag loalaatloa to gira tha oorraapoadlag
catloa, BaO and toaylata aalco which than go oa to fora produota la aubaaguaat
atapa*'*™*", (Schaaa <561). la prlaclpla, tha rata-llaltlag, aolvolytlo

_~nh»-080anT
)-CHa + la0 + -0OBOb-~T
>

Produota



fragMBtatloB eould b* «UpirlM or oonoartad. If «tapirlM, tk«i four wrtri
poMIblUtIM ara IdMtlflabla aa akowa la tba 4 raacrtloB profilas balow,
(BebhalVsa (B2> aad (BS>>. Tbs raaotlOB profllo for tba ocaeartad raaotloa la
ahowB la Bobaaa <54>.

matartily«o rrf tW oyt n«Vv
If tha bataRapsls of bcaid <a> praeadaa tbat of boad <b), (Bobaaa <93>)

thara ara two poaalbla raaotloa profllaa, (1> aad (2> whbara althar tba olaavaga

I o
Claavaga of (&>

* P.CH, *Wio-]-0Y

Claavaga of <>

Product foralag ataps
Kaaotloa Profilas

Sobaaa <S2>
at boad (> or tba olaavaga of bond <> la rata dataralalag. If tba foraar la
tha caaa, thaa la tba actlvatad ooaplaz, boad <> la atlll lataot, aad tbarafora

f<r> for T m 0. Boad <&> la uadargolag hataroljrals aad davaloplag alaotroa



defloleeoy on tfc« bnsyllo oarbos wki<A would itMult la a larga aad aagatlwa f
for X oorralattas wiltk tr (ratkar thaa with r>.
If tka olaav” of koad <I» la rata llaitlag (Profila (3» tkaa. U tha
oovplaK* boad (a) la oosplataly brokn« aad tkwa la a full poaltlua
ckarsa oa tba ban”lle carboa. Tkla would raault la a wmj larga aagaUwa f ter
I witk r* (ratkar tkaa v). it tkla tlaa, boad (b) la uadargolag olaawaga, aad
aagatlwa ekarga la davaloplag oa tka aulpkoaata group aad a aubataatlal

poaltlra p(r) akould raault for T.
litasIXBia-oL.k(ad-lU-piacadM-Itat-ol.kaDd-laju

Hara a™ala tbara ara two poaalbla raactloa pivfllaa, (3) aad (4>. If tha

olaawaga of boad (b) la rata datamlalag. (3>t tkaa la tka aetlratad ooaplaK,

Product foralag a t”~ Baactloo Profllaa



bond << 1* latest aad p<*) tar 1 ataud ba avo, or aaall and aagatlva.
JUaawhlla, bood <> la uadarsolag bateraljrala raaultlag la a aubataatlally
poaltlra p(r> tor T.

ilteraatlaaly tea olaavaga at boad <a) la rate dateralalaf, la wbleb oaaa,
la tea aotlrated ocaplaa, teara la a davalopavit of poaltlra oharga oa tea
bMsyllo oarboa. Tha «alna of f tor X abould ba larga, aad aagatlna ocaralatlag
«lte (ratear teaa r>. la tea activated oaaploa, (b> la already ooaplately
brokaa, ao teara la a full aagatlva tearga oa tea aulpboaate raaultlag la a

largo pcMitlva p(a> tar T.

nf h m tm\ «H

If tea rate-dateralalag foraatloa of tea IsO-aaparated loa pair la tea
coooarted fragaantetloo of banda <a> aad <b>, teao la tea activated coaplaa

teara la partial batarolyala of bote (a) aad <b) «blob abould raault la a largo

(60) (83

Producta ! ul ¢+ 10 ¢ -OBOa™T

PUKTHM RBICTIOI

(80) Kaactloa Profila <B>
Sobaaa 4>
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attiva fwW*y far X aad Mbataatlal poaltiT* p«r> far T. iMotlan profila B>
IlluotratM e oyaehroBauo oanoortod roootlcw wkoro teado <> ud <> aro
olMola« lo tko ooaa airtaat at tbo saao tloo. lowawar. ¢ ooooartad roootloo aoy
aloo bo uaoouplod, whoro alUauRk la tbo rato-oataralalag «top teth boote ara
braaklac, tbo olaaa” of aoo boad la la advaaoa of tba otbar U tba actlaatod
ooaplM. Tha poaslbla roaetlao prafUaa far tbls aro rapraooatad by (S>, (7),

(» aad <O la <BS>, oharo tha borlnatal sala of oate of tba profllas la
Ubollod twioat tba oootloaa oa tba aaao laballod tal aad ibi ara wbaro tbo
claaaago of booda <a) aad (b> raapooUaaly rapraaaat tba aoat laportaat
ooBpooaot of tba raaotloa oo-ordlaata. la tbla ocaaa It ahould ba aotad tbat
tbora ara ao alalaa <aad thM oo iataraodlataa) batwaaa raaetaat aad laO-

aaporatad loo palr.

(d> ala] M (b] = Chm Gi Mth~*
< 4 thi -a (al wF »> m bl -a Cd »
Schoaa <>

By oaoaldaratlon of tba aotual raaulta far p obtalaad U tbla work and
thalr coaporloon witb lltaraturo valuaa of p far olailar raootlaaa, algbt of tba
abavo raactlon profilaa ara nilod out, (aaa tba followiBg Sactloaa) aad tba
natura of tbo traaoltloa atata for tbo aolvolytlc loaloatioo of

axooiyamaaulpboaatao la datoralaod.
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4NN liaCTl imrrtawlat—---.

For tha «olrolTalo of « —rli of eubortltotad baosyl a»o*yt€»yUt« (<80),
X - S-Cl, 4-Cl, 1, 3-OU, 4-aU. 4-0CB> T m CH«*** «80>, X - 4-Cfj T- OU
dU aot gira a olaaa aolvolyala raactloo, aaa Saotloa 3J.1. ¥14>> la lil IFItlaO
tka Eamatt corralatloa with W la hattar thaa with r, aad p(r*> - -317 (Flgisw
(3), X > 0MO9, ippaadla <1». This iadloataa that thara la a daplatloa of
alaotroB daaalty oa tha haasyllo oarhoo la tha traaaltloo atata, whUA lapllaa
that tha oarboa altrogan boad, la Sohaaa (51> la uadargolag olaawaga la tha
aotlwatad ooaplaa, aad raaetloo proflla (3) la laaadlataly miad out.

Howavar, tha p-walua, although atroagly aagatlwa <-3.27>, la towarda tha
ldwar aad of tha rasga fouad la tha (aoa-lioaar) oorralatioa for aoatolyala of
eubatitutad haaspl toajlataa <p(r*) m -5.71 < -2.33| aaa Flg.(2>, Saotloa 2.3.4.2i
p43)». Sara, tha acra aagatlra p-aalua, obtalaad whaa thara ara alaotrca-
doaatlag aubatltuanta praaant, ladloataa a high dagraa of carhoalua charaotar la
tha traaaltlon atataj that la, tha oarboa-toaylata boad la warjr aaarly If not
coaplatalF brokan la tha traaaltlf» atata, aad tha raaotlcn raaaablaa oloaalp
tha olaaaloal Snl aaohaalaa. Tha laaa aagatlva p, obtalaad la tha praaaaca of
alaotroa-wlthdrawlag aubatltuanta Indloataa that ham In tha traaaltlon atata,
laaa poaltlm charga la dtwalopad oa tha banspllc carbén which la, tharafom,
atlll appraolably bondad to tha laaalng group. In thla caaa, an &,2-typa
aachanlaa, though probably atroogly uncouplad, la taking placa. Tha Intaraadlata
Talua of -3.27 obtalaad for tha aolvolyala of tha asmytoaylatao tharafom
avggaata that at tha tranaltlon atata of tha Initial rata-dataralnlag
fragaantatlon, tha nuclaofuga U atlll partially bondad to tha banzylic carbén,

and thla mlaa out raaction proflla <?2) of Sohaaa ®2>, (p84). In addition, tha
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IIMarlty ctf tba oorralAtlon of tha Moaytoiylat— ahows tkat thara la ao

ehaaga la aaohanlaa o*ar a aubataatlal raaga la raaotlalty <B6 m 10* ai 2SC.

Tka aatkalplaa of aotlvatloa fonad fer tka aolrolyaaa of tka aabatltatad
b«8yl aaosytaaylataa ara kl~> raaglag flroa M to 107 kJaol*'. (Tabla <1>,
ippaadlx (1». Thaaa oodrraapood to aotlvatad ooaplaaaa wk«ro beoda ara looaar
tkaa la tka grouad atata, aad agraaa witk tka propoaad aotlvatad ooaplas wkara
katarolyala la taklag plaoa. Fartbar, a traad la aaaai aS* daoraaaaa witb
laoraaaa la tba alacrtroa-doaatlag ablUty of tba aubatltuaat la tka haaaaaa
rlag. Tkla la to ba aapaotad froa ooaaldaratlan of tka raaotlon oo-ordlaata la
Flgiva (0). 1 aora alaotron ralaaalag aubatltuaat will battar atablllaa a
poaltlvaly ohargad baasyllo oarboa by tba doaatlaa of alaotroa danal”®, aad tba
aatbalpy of foraatloB at tka raaotlva lataraadlata la lowarad froa avm to bk,

(Fig. (4>>. Tbla la tura kaa aa affaot oa tba aatbalpy of aotlvatloa, aad tba

Furtbar raaotloa
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U tb* nMotlom oo-ardIMte of tba aoUTotod ooaplw, which

loft amtho figuro froa «k to tk. no ootlTotod ooaploK ooatoiolag
tho olootroo-rolooolng oubotltuMt thuo obloooo to tho
raoetoot) tho hotorolpolo la loaa adoaaocad, aad hi* la aaollw.

no waluoo obtalaod for tho aatroploo cf aoUvatloo traodi
they aro aad aagatlro raaglag froa -17 to -d JK~'aol~ (Tabla <1>,
ippoadlz (1». That thoy ara ao aaall whoa thoro la approolablo bead looooolag
la tho aolooula on golag froa grouad to traaoltloa stata with tho attoadaat
lacraaoo la rotatloaal traaaUtloaal aatropy, ladloataa that thwo auot aloo
bo aa aoooapaayiag dao la oatropy la tho ayotaa. praoiiaably to oolw
ordarlag. Tho foraatloa of partial ohargoa, pooltiwo oa tha boaayllo carbcai aad
ai~tlTo of tho tosylato group, bava a polarlolag aad thua ordarlag offoot oa
tho aolvoat aolooulaa, whooo rotatloial traaalatloaal satrapy la roduood.
Thooa offoota ora largo aad oppoolag, ai tha diffa la aagaltuda

ahowo Itaalf la tho aodsotly aogatlro oatroploa of aotiwatloa. It oaa bo

that It la hR* that has grootsr laflusaco oa tho froo oasrgy Of actlvatloa

sod hsaoo tha rats of tha roaotloo.

4n.3 ftihatltutad »1 asnwwsrsnsanlithnsataa’ -»*

For tho ooriao of oubatltutod 4-aathylbsosyl ascayaronoaulphoaatoo <<80>,
X- CHai T w (XHa, eia, Br, CI> a Uaaar Baaaott corrolatloa la found with r, (p
» +1.07, R» OMOIi Figuro (3), ippoadla <I>> Tbs aathalpioa of activation again
oahlblt a trandi thay docronoo aa tha oloetron-wlthdrawlng ability of ths
subatltuant Incrsacoa. no ontroploo of aotlvstloa ara all oaall aad nogatlva.
Tho iatsrprotatloa of thsos activation paraaators la straightforward aad
slallar to that glvon abova; again tho klnotlc chango la duo principally to
ohaagoo la hi* rathor than
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n* poaltlTa f-valiM lidloetee tk«t UMr* la a bulld-up at <laotn» dwalty
oa tka laelpiwt ar— ulptwta iMTiag graup la tha aotlaatad ooaplaxi that
la, tha 1-O bcaid <<b), la floowM <51>> la la tha prooaaa oi olaarlac, nillac out
raaotloa proflla (1) oi Sohaaa (82), {p. M>. Tha oorralatloa waa battar with r
thaa with r~, aa aapaotad alaoa tha aocuaulatlm at aagatlaa oharga la oa tha
oaygaa ot tha aulphoaata laawlag 8 * ooajugatad to tha rla].

Howawar, tha p-valua la low t"aa ooaparad to that oMalaad lar tha
aolTolpala ot 2-adaaaat/l araaaaul phcaataa (p<*> > >"  whleh la
ccnaldarad to aolvolpaa bp aa loa-palr aanhanlaa with a rata-Ualtlos atap that
oooura altar M'ioraatloa oi tha latlaata loa-palr'That la, la tha aetlvatad
ooaplaa, tha Ad-OTa boad la coaplatalp brohaa aad thara la a full aagatlva
charga oa tha araaaaulphoaata group. la a altiaitloa llka thla, tha p-walua that
la obtalaad la aaalaal. It la obrloua, iroa tha aaallar p obtalaad icr tha
ai oCgraraaaaulphoaataa, that, la thla oaaa, laaa alaotroa daaaity aocuaylataa oa
tha toapl group la tha traaaltloa atata, aad tharaiora thara la atlll
appraclabla boadlag batwaaa tha aaosy altrogaa aad tha toajl oapgaa la tha
actlwatad coaplaa aad raaotloa proilla (4> oi Sohaaa (83), (pB7), la rulad out.

Tha raaulta oi tha Haaaatt atudaa oa tha d-aathplbansyl
aaoograraaaaulphoaataa aad tha aubatltutad-baaspl aBoaptoaplataa ahow that tha
claavaga oi boada (a) aad (b), ara ooacartad, that la, la tha aotlvatad ooaplax
hatarolytlc claayaga la ooourring to aoaa aztaat la both boada ilaaklag tha
oaatral azozy raaldua aad raaotloa proilla (8), Sohaaa (84) baat llluatrataa tha
prooaaa whloh la ooourrlag. Purthar laplloatloaa oi tha aagaltudaa oi tha p-

raluaa ara dlaouaaad balow.
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ngnra (7) Is = r- otloa aap'~ of tha aaliralTtlo loblmiiob at
Mtwtltutad-bMsyl MoagrrwiMMIpboMit— te fora tte laO-Mparatad loa pair. It
la a oaatour dla”*raa la «hlok tha Uaaa Jola palata rapraaitlag aoUoular
eoaflguratloaa of aqual potaatlal oaargy aad tba raaotloa prooaada fraa tba
bottoa lait to tba top rigbt ooraara, (frai <& to <D>). It bao alraady baaa

aatabllahad tbat tba loalaatlaa la a alagla-atap prooaaa iavolalag ooaoartad

/)-C8i-~1 -OBOa-"T laO -OBOIiI-O-T
<0 O»
U) <B)
f*-
(80)
Figura (7>

bead claaTaga, aad doaa not lavolva lataraadlataa of tha tppa at oaraara (B>
aad (C>, aad tbarafora tha raoctloa aap la drawn without potantlal anargy walla
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larga aaouatt 11 not a Ittll nait, at poaltlva okarga la davalopad en tha baaayllo
earbe» la tba aotlaatad oeaplaa, raaultlag la a larga, aagatlaa ]
-5.71). Altbougk tka raaotlma <la caM oaaa It la a C-O boad akloh la braaklag
aad la tba otb«' a C-V bood) and aaparlaaatal ooadltloaa ara dlllaraat, a
alallarly bl~y aagatlva f would ba aapaotad ter tba bypothatleal atap <1)«<B>,
(Figura <7>). Tba aotual ualua ter fUr*) obtalaad for tba aolaolyala ot
aubatltutad bawiyl aaaaptaajlataa la -3.27 aad wbicb la a llttla Mra tbaa bail
ol tha Ubaly aaalaal ualua. Tha laaa aagatlaa p ladicataa tbat laaa poaltlaa
~arga baa baaa davalopad m tba laolplaat baaayl oatloa la tba aotluatad
oonplaa, aad tbwalora tba olaavaga ol tba bond la quaatloa la laaa lar
aduaaocad. Ca tba raaotloo ai”, tba aotluatad oonplaa oa tba raaotloa patbwap la
tbua poaltloaad batuaaa H aad Il ol tba dlataaoa bataaaa <A> aad 9), (aaa tba
wtloal abadad araa la Figura (8>, wbara tba raaotloa oo-ordlaataa ara

agpr aaaad la taraa ol pi pi > p<a»/pMMi, aad pa m pcn>/piMMVa. whara p<a> aad
pde ara thba p-valuaa obtalaad by obaaglag tha Z- and T-aubatltuanta ol tba
aaonyaraasaulphonataa raapaotlaaly aad pt..»i aad p..«<a ara tba aaalnun
tbaoratloal raluaa ol p ter atapa (A) to (B) and (A) to (C)>.

Tha bypotbatloal atap Iran (A) to (C oaa ba traatad alnllarlly. At (G,
bond <> la Structura (60) la ooaplataly brokaa wblla tba bond (a) raaalaa
Intact. Inlomatlon about tba llkaly naalaal valta ol p lor tba claavaga ol bond
(b) la obtalnad Iron caaaldaratlon ol tba aolvolyala ol 3-adaaantyl
araooaulpbonataa. In tbla oaaa tba rata-dataralnlng atap oocura altn- tha
fomatloa of tba Intlnata lon pair; In tba aotlvatad ooaplas tba claavaga ai tba
laaving-group bond la ooaplata, witb a lull nagatlva obarga on tba toaylata
group, (p<r) > tIM *~>. Agaln, altbough tba raaotloa and coodltlona ara
dlllaraat, tba bypotbatloal atap (A) to <C> would ba aoepaotad to bava a
ainllarlly alaad p. Tba actual valGa obtalaad la tl,07 wbicb la, agaln,
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-oatwQ-t N-da* a0 -08CW-~T

0. O»
/
/
/
/
a> a>
AMCHa* J-I
(80)
Figura (8)

a llttla aora tkaa balf of tha llkaly Moilaal uvalua. nia placaa Ua aotlvatad
coaplas of tha «nniaatina of aubatltutad baaapl aKKyaranaaulj~oaataa at a
altuatloa batwaaa * aad « of tha dlstaaoa faatweaa U> aad (C) aa la tha
horlaontal ahadad araa In Figura <8.

naaa raaulte liait tha poaltlon that tha tranaltloo aUta of tha
aolyolytlc lonlaatlon of banayl asasyaranaaulphoaataa oan ba ta wlthla a aaall
aaotlott of tba araa of tha raactlon aap, (aaa Figura <8)>. nia aactlon la
poaltlonad on tha diagonal, and «hUa rullng out tba unoouplad aaohanlaaa of
Patbwaya (2) and (3> of Figura (7>, (p04), conflraa tha ayncdiroaoua, oonoartad
routa of Fatbwap (1).
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4,3.8

Tka kla«tlo rMults of th* aolTOlyala of tb« S-oblorobansyl
asoxyareaeaulphoeatee ((80). X m 3-Cl; T m OCbi Cl», Br, CB) 1b Itl wv
TFBtBaO ar» itrcMBtad 1o Tabl« (3) and Figur« <4), AppBBdiz (1)> Ib tka
Baratt plot, tka thraa aoat raaotlva (T - CB, Br, CH») fit raaaocaakly
wall (BB atralgkt lina, <F<r> m 40.730, oorralatloa oaafflolaat =
0.088). Aa tka p-ralua la poaltlua, tkara la aa aooraulatloB of
alaotroB daaalty ob tka toaylata group aa tka raactloa prooaada froa
grouad to traaaltloB atataa. Bowaaar, tka p-valua la aaallar tkaa tkat
obtalaad froa tka aolaolyala of tka 4-aatkylkaaayl
aaoayaraaaaulpkoBatao, (p(r) > 41.07) lodloatiBg, tkat la ooaparlaoB,
tka toaylata daaalopa laaa nagatlaa okarga, aad tkarafora tka olaaraga
of txiad <b), <<80), FIg.7, p04> la laaa far adaaaoad, la tka aotlvatad
co”laz |Aaa tka banaaaa ring ooBtalaa tka 3-okloro aukatltuaat.

Tka laaat raactlva of tka 3-ckloro-aukatitutad coapouada, <T > OCHp)
la found to ko auok laaa raaotlva tkaa azpaotad aad Ita polBt falla wall
off tka atralgkt lloa tkat corrolataa tka otkor faally aaabora. Hotwvar,
l1Aon r la roplaoad by r*, tka Hanatt plot oaa corrolata all four
polota, (p(r**) ” 40.883, oorralatloa ooafflclaat « 0.080); (Figura <4),
Appoadlz <D). Aa aubatltuaot offaota aro uaually tkougkt of aa
affaotlag priBolpally tka atablllity of tka traaoltlon atato of a
raactloB, tka oorralatloB wltk r- la uaazpootad; tka okarga tkat
dovolopa OB tka toaylata group la tka traaoltloa atata la Bagatlva »dilok
would bo atablllaod by olaotroa witkdrawlag aubatltuaata. It la
ooaoludad tkat la tkla oaaa alootroB-doaatlBg aubatltuaata ara kaving
mora affoot 1b tka ground atata tkan la tka aotlvatod oo”ploz. It la

propoaad tkat tbaaa aubatltuaata, kara prlaolpally tka 4-aatkozy aad
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parbap« alao tha 4-aatlitpl doBata alaotrca daaaity to tka
alaotropblUe aulphur la tha sulphoaata la tha raaetaat bp ooaju~tloa

aa la Sohaaa (89). Tha dalooallaatloa of oharga la thla wap atablllaaa

Sohawi <&
tha grouad atata ralatlva to tha traaaltloa atata aad lacraaaaa tha fraa
aaargp of actlTatlon. Thua tha raaotloa haa a poaltlva p hut oorralataa
with r-.

Thla tppa of conjttgatloa asawa to ha far laaa laportaat la tha
ground atata of tha 4-aathplbaaspl aaozparaaaaulphonataa aa thalr
eolvolpala raactloaa oorralata llaaarllp with r. It followa thatt bp
aoM atana, tha changa of aubatltuaot, X at oaa aad of tha wolacula
affacta tha alactroa dlatrlbutloa at tha othar. It la aaauaad that thla
la dua to tba dlffaraat laductlva affacta (It oanaot ba dua to raaonaaoa
affaota aa aultabla caaonloal foraa caanot ba drawn) of tha 3-chloro and

4-Mthpl Bubatltuaats at tha banzpl aad.
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Aatl™atlo» Par«— t«ra.
It Mm bm M«Bi by ImapmotiM oi tho «mluM oi tbo roto oomotmmi«

Im tmbIM (2> mod (3), éappondim (1>, thmt tbo roplOMwmt Im tbo
bomooBO rlBg oi 4-aotbyl wltb 3-chlaro olowo tho roootlIm Oi tbo bonoyl
0801 BroBOOul |*0Botoo by obout 200 tlaco. Iblo lo roiloetod Ib tio
OBtbBlIploo at BotlvBtion wblob oro goBorolly obout 20kJool~" blgbor for
tho 3-Cl-oubotltutod tboa for tbo 4-CKa-owbotltutod
otozyaroaooulphoBBtoo. For tbo tbroo iMt roootlvo 3-obloroboB*yl
ofoxyoronooulpboBotM tboro oppooro to bo a ollght iimrill, la tbo
OBtbolpy oi octlTatloB witb Ibotoboo Ib olootroB-wltbdrBwlBg ability of
tbo oubotltuoBt OB tho looTliig gToup. Tblo traod lo uaospootod ao It lo
oppMIto to tbot oi tbo 4-aotbylboasyl oBOByoroiiaoulpboBatoo mod tbo
ofoxytooylatoo. lowoTor, In tbo 3-oblorobonoyl asoByoraBoaulpboBato
caaa, tbo ontroploa oi aetlvatloa of tbo S ooot roaotlTo oogpouodo oloo
iBorooaa wltb tbo iooorporatlOB of lacroaslingly oloctron-wltbdrawlag
oubatltutoato In tbo loarlag group, wbllo la tbo 4-CHa-aubatltutod moo,
coMOB wltb tbo asoBytooylatoo otudlod, iS* obowo bo troad. It appoaro
to bo tbo oootrlbutloB of bS* to tbo irao onargy oi oetiratloa oi tbo 3-
cblorobaasyl azozyaroaooulpbOBBtoo tbat allowo tbo caapouado with bottor
olootron-wltbdrawlag oubotltuonta lo tbo loavlag group to roact faotor.

Thoaa troado la tbo aatbalplao aod aatroploo oi aetlvatloa oi tbo
3-ohloroboazyl azozyaronooulpbonatao ara allgbt, aopoclally wboa tba
ootlaatad uncortalatloo aro coaoldarod aad tbaroforo aot too auch
laportaaca mb bo attacbod to tboo wboa coaoldorlag tbo aacbaalaa. It
caa oaly bo oald tbat oubatltutloa la tbo boasyl aad oi tba oolaculo
aocoaaa, agala, to bo aiifoctlag prooooaoa tbat aro oocurrlag at tba otbor

aad oi tba aslacula.
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Tk« 3-polBt HuMtt plot for tko oolTolfol« of tho oorlM of
3-ohloroboixpl aroMwlphoaatM <<83), X m 3-Cl; 2 m OCSa. CBa, Ir> 1b
1:1 v/t Tn/B»0. oorrolatM «all witk r, ("<r> “ tl.37, oorrolatloa

oooffloloat > 0.009; Tabi* <4> and Fig.<3>, Appaadta <1>>. It has basa

(B2)
astabllahad that la aquaoua aostoaa**"'** and aoatlo acid** <aaa Saotlon
2.2.4.2, p42> aubstltutad baaspl toqrlatss raaet via aa uaocaiplad StiZ
sacbaalsa lavolvlag varylag dagraaa of carbaalus lon oharaotsr dapandlag
oa tba subatltuaat In tha banaana ring, aad a subaaquant rata and
product-aaaljtloal study of tha aolvolyala of baasyl toaylata In lil rfv
TPB/HO la tbs praaaaoa of addad alaotrolytaa'*' eonoludad that thara
«aa no ayldaaca that bansyl tosylata In thla aolvant raacta by anything
otkar than an Sn2 aaohanlaa.

Tha p-ralua for tha aolvolysla of tba 3-chlorobansyl
aranaaulphonataa «aa found to ba positiva, aa axpactad, aad, Its
aagnltuda provad to ba Issa than that of tha p-valus obtalnsd for tbs
athanolyalo of 2-adaaantyl aronoaulphoaatas <p(r> > 1.80 at 20'C’"™**>, a
raactlon idtlch la consldarad to taka placa «Ith a fully davalopad
nagatlvs charga oa tha nuolaofuga la tka transition stata’*', and
tharafora, tba aaaiaal p(v). This indloatas that In co”iarlson, ths
davalopasat of nagatlva charga on, aad tba elsavaga of, tha laavlag
group In the aolvolyala of 3-cblorobaazyl aranasulphonataa ara lass far

advancad In tha transition stata. Howvar, tha p-valua obtalnad bara
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(f (r> m 'fl.37> 1« alaoct «qual to V of tko Mxlail valud, ouggootlag
tkat tho aochaalaa for tho B2 oolvolyois of tko oroaooulpkoaotao la, to
a larga ortaat, uaoouplad. Tka cloavago of tka laavlag-group bead la
far la advaaoo of tka foraatloa of tbo boad to tha auelaophlla la tho
aotlvatad eoaplaa, avaa tkougk tka two prooaaaaa aro eoaoartad. Thla la

la agraaaaat with tka aatabllakod viaw wklok la aaatloaad abovo.

Aetlvatlnm Par»—tarc«.

Tha aotlvatloa paraaatora for tko aolvolyola of tha 3-oblorobaazyl
aranoaulpkonatao (Tabla (4), Appaadla (1>) ara la agraaaaat with aa
uacouplod aaokaalaa. Tha aathalplaa of actlvatloa ara rolatlvaly
largo, balag oaly allgktly aaollar thaa tkoao for tba aolvolyola of tho
asoayaraaaaulphoaatoa. Tblo rulaa out a ayaohronoua Sh2 roactloa, la tha
tranaltloa atato of «Aloh both boad foraatloa, with a rolaaao of aaargy,
aad boad elaavaga, which raqulrao aaorgy would bo taklag plaoco. Broadly
apoaklag tkaoa two affacta would ba aapaotad to oaaoal aach othor out
rooultlag la low aathalplaa of actlvatloa. Tho rolatlvoly high
>valuaa haro ladloato that la thla oaao tka 8’2 aaohaalaa la uacouplad,
with boad oloavago la advaaoa of boad foraotloa la tho traaaltloa atata.

Tha oatroploa of aotlvatloa for tho aolvolyalo of tho 3-chlaroboaayl
aroaaaulphoaatao, (Tabla (4>, Appaadla (1>> aro aogatlva aad rolatlvaly
largo, ladlcatlag a loaa of aatropy oa golag froa grouad to traasltloa
atataa. la gaaaral, thla la axpaotad for SM2-typa aochaalaaa wharo two
aoloculoa, tho aucloophlla aad raactaat aro roqulrod to raaot togathor
la tho actlvatad coi®loa with tha attoadaat loaa of traaslatloaal
oatropy. But la tha caaa of tho uacouplad aoohaalaa, which la

coaaldarod to bo taklag plaoo bora, tha auolaophlla la laaa otroagly
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*Moclat«d witk tk« araoMul™oMi« tm tk« aetlvatad oo™ I m whlok
FMult« la a aaallar loaa of traaalatloaal aatropy ob golag fraa
raaotaat to tka traaaltloa atata aad tkus a laaa aagatlva ntrafj of
aotlTatiOB. Howarar, tka dapartura of tka laavlag groop la furtkar
adTaaoad la tka uaeouplad raactloa, laadlag to tka daralopiMBt of a
aukataatlal aaouat OfF poaltlva ckarga oa tka baasyllo raaldua, aad
aagatiTa obarga oa tka laaalag grcnip la tka traaaltloa ateta, aad thla
wDuld ba aapaotad to kava tka affaot of ordarlag tka aolvaat bp aoa-
apaclflo aolaatloa, aad tkua laoraaalag tka loaa of aatropp azparlanoad
la tka apataa aa tka raaotlon goaa froa grouad to traaaltloa atataa. It
oaa ba aaaa that both tba ralatlaaly klgk aatkalplaa aad aatroplaa
(aagatlva) of aotlratloa fouad for tba aolTolpala of tka S-oklorobaMpl
aranaaulpkoaataa ara ooapatlbla «Ith tkalr raaotlag bp aa uaeouplad 8n2

aaehaalaa.

4.4 PrniiuBt

Du« to th« oo”™>l«altp of tha aaehaalaa of aoluolpala of th« paraat
uaaubatltuted baaapl asoaptoaplata <<S0), Sohaaa (4B> pM, aa« aleo
Sactloa 2.1.5.3, p22>, tha raault« of aap product analptloal atudp of
th« «ffact« of aubatltutloB la th« baazaa« rlag of aaoxptoaplataa will

Bot b« «aallp iBtarpratad BaohaBlatlcallp. SubatltutloB aot oalp

-* ArCHa* l1a0 ''OTa=jtr4ArCHaCH
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affaot« tka rawJtITIty ai thm brasyllo «atleB <84), b«t al«o tfcat oi tka
latanadlata <85), altarlas tka aalaotlrity oi botk tOMards aoapotlag
aolvaat aolaoulaa. Thla la tura *ould ba aapaotad to atfaot tbs
partltloalag oi tka raaotloa bataaaa tka tao raaotloa routa» opaa to It.
Bataaalva and datallad frooaduraa, laTolTlag tka atudy of tka aiiaots oi
aolutas. tawld ba raqulrad ior a ooaclualaa aaalyala of tka affaot

oa tka raaotloa naokaalan ol aubatltutloa <at botk anda ol tha
aaoayaraaaauliAoBata nolacula), tkaraiora tba praaaat laaaatlgatloa oi
tka producta of tkraa of tka «ibatltutad baaayl aaoaytoaylataa. <<80>, X
- 3-Cl, 4-Ca., 40OCH.; T - CH,); ckoaaa aa tkay ara aaoaytoaylataa of
low, latarnadlata and kigk raactlTIty raapaotlvaly) raaotad la lil v/»
aquaoua TFl <aaa Sactlona 3.4, 8.4> nuat ba ooaaldarad aa balag of a
prallnlnary aatura.

la ordar to obtala tha mlatlra mi oi 3-chlorobaaayl alcohol to
3-cblorobaaayl trifluoroathyl athar, tha product aaalyaaa of tkraa
3-chlorobaaxyl araaaaulphoaataa aara alao carrlad out. Tha
latarpratatloB of tha raaulta of tha product aaalyala of thana apaolaa

le Hora atralghtforuard aad la praaantad balow.

IrauanlohOM k-

(S2>
Tha producta of tha aolvolyala of tkraa 3-chlorobaaayl
araaaaulphonataa <(32). X m 3-Cll Z- CXaU. CH.. Br> la I:1 v/t TTI/HaO

«ara aaalyaad. aad la aack caaa tha alcohol aad tha trifluoroathyl athar

-104-



vere tke oely produots. Tke abaolut* yield of tke eleohol im very
eloiler le eoob oeae. aad eeoreged 87.M of tbe total thooretlool yield
for tke the OC1>- end C8a- eubetltuted erenoaulpbonetee end 88.3« for
tke Br-euketltuted oaepouad, <Teble <4), Appoedle <2>>. Tke reeelelas
13.1« <Z m OCie, Cie) end 10.8« (Z > Ir> of tke product neo attributed
to the trifluoroetkyl ether. Tbeoe reeulte leed to e »ter/TFI
eeleotinty ratio for the 3-ckloro-eubetltuted beasyllo leternadlate of
7-3 (Z m OCB», Cle> and 8-3 <Z = Br>> tke aeelogoua velno found tor the
uaaubetltuted baasyl toeylate wee 4.0'»".

It le aaeunad that tkeao coi”“unda aolTolyaa by ae unoouplod Sn2-
typa roeotlon ubereln the departure of the leaving group la la advanoe
of the ooBoartad but not eynohronoua attack of the nucleopklle. Ae, la
the tranaltloB otate the bensyllc electropklla la very looeely bound to
tke laelpleat leaving group. It le to be eapectod that change In the
Bubetltutlon on tke leaving areneeuli®onate ekould not have auck <if
any) effect on the aalectlvity of the beanyllc carbonlua lon toMrde tke
costing Buclecpkllee, and the cloaaly alnllar raaulte for <82>, X« 3-
Cl, Z - OU, OOh beer thlo theory out. It akould be ronenbered that
the product analyela of the broeylate <<83), X m 3-Clj Z m fc) ccntalna
greater errore than thoae lor the other two 3-ohlorobenayl
araneaulphcnatoa,(oaa Section 3.4.2, p80> and ac the 12« diffarence In
alcohol/trifluoroathyl ether product ratio batweaa than la not
coaaldared nachaalatloally algnlflcant.

Altaratlon of the aubetltuant, X on the Incipient baasyl catlcn
should have an effect on the selectivity. In co”~rleon of uneubatltuted
and 3-chlorobensyl toeylatee, the Introduction of the chlorine In the

neta position has a destabilising affect on the transition state and
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elow tb. rwotlom d«m. - 1" ek> *A

nd 3-oiaorob«*oyl tooyUtw 1» 1>1 «l«*w«« WI. rwpwtlwly). Thb« 8n2

trurltl<m «Ut. bwoM tlsht«r ««d tk. e<ol.opMU bwow.

oloMly I»TidT«l 1« tb* ectlwt.d cotflw». It lo eloor tbot tho b*tt«-

euoloopbll* <Uro tbo wtor) lo ooo tbo ooro o«ootlvo «somt. ood lodo«l
It ooo bo ocooB froo tho TlgurM oolouUtod for tbo oolootITItloo obwro
tbot tb. 3-obloro-b.o.ylle co”»u»l doo. ..loot oor. for wt«- <co”»r«l

with Tre> tho. do.* tb. wro rooctlw «ooubotitutod bo«yllc eoopouod.

4.4.2 Hmytnwildt—.
Tho OBOlyolo. by bplc. for tbo producto of oolrolyolo la lil /v

oquoouo TFI of tbroo of tbo oubotltutod boaoyl ooooytooyUtoo. <<e0>. X

- 3-Cl. 4-CB.. 4-OCH.) wo oorrlod out. Th. oojor product, wr. found.
<0 ig>ocfd, to b. tb. corroopondIM «loobol oad trifluoroothyl otb«-.

Tb. corroopondla* oldobyd. w dotoct«! oo o laor product la .11 thro,

ctooo ond I-3-cblorobon*yl. I-.ItrcwihydroryUolno wo dotoctod 1. low

yloldo w . product of tb. «.lrolyol. of tb. 3-cblorob.a.yl

.«oxytooyUt.. Otbor powlbl. producto, tb. corr..pondlDg oalow .ad I-

bydroryloolwo. w.r. not prw.at. tb. rotlo. of product .lcobol to

trifluoroutbyl .tb.r .r. clcuUt.d. viluooof 33 : 1L 2» : | .wl 7r

, 1or. obt.la.d for th. 3-cblorob.a.yl. 4-wtbylb.n.yl Cuoia* th.

,dju.t«l r.lu. for tb. product trifluoroutbyl .tb.r (w. Sortie. 3.4.3.

p80>) .ad 4-o.tbo.yb.n.yl Moxytooylat.. rwpuctlu.ly.

4,4,3 .Mctlwlty w<« Soloctlrlta.

It w. ...tied 1. tb. l.troductlo. to tbl. wctlo. that coopl.alty

of th. wlrolytlc rwctlo. of th. .«<«yto.yl.t.. oonaot .How ..t..olv.
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mechamlivtlo I»t«rpr*t«tlo* to bo aid» fro* th*M prollalaary ramlto.
gara tbo e<lootlITItloo ar* dloouw d la taraa of tba ovarall raaetloo,
fAaro tba raaetaat aaoaytoaylataa aolrolyaa to for» product alcohol aid
trifluoroathyl athar, ala tba alactropkllic lataraadlataa <84> aad <as>

which oaaaot ba traatad aaparataly.

> ArCEa® »«0 mOta="j*ArC8aai

(84) 1 ArCHaOMrfF.
n <eo) Wt
hal
ArCHa-O-m ArCHaOl
(6B> ArCEa0CHaCFa
Sohaaa (57>

If tha raactloa took placa aolaly through oaa alaotrophlllo
lataraadlata, It would ba axpaotad that Its aalaotlwlty. as aoaltorad by
tha alza of tha alcohol/trifluoroathyl athar product ratio, would
dacraaaa with loorcaalag raactlwlty of tha cationic lataraadlata. That
la, tha sora atabla tha Intarsadlata tha aora tlaa It haa to dlffuaa
through tha aolvaat aadla to find and raact with tha boat nuclaophlla
praaant, raaulting In a high aalaotlwlty ratio. On the othar hand tha
mora raactlva and ahort-llwad tha Intaraadlata, tha laaa tlaa It has to
diffusa out of Its aolwant caga and tha aora llkaly It la to raact with
the first avallabla nuolaophlla. That la, tha aora raactlwa tha
Intaraadlata, tha aora llkaly It la to fora products froa tba awallabla
nuclaophllic apaclaa In tha ratio that thaaa apaclaa ara praaant.

Howawar, In tha casa of tha parent unaubstltutad banzyl
asoxytoaylata, another prooaaa was found to ba at work aa tha overall
aalactlwity ratio of tha alactrophlllc Intaraadlataa In 1:1 v/v aquaoua

XPi Mas found to be 21 : 1, aaallar than tba proportion of wntar to TFB
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Ib tita aolvMt <tk* aolar proportion of BaO-CFsCSaOH Ib tklo nolaoBt in
4 i I>t tknm MBS an n“‘ronlaBtalp a-fold anlnotinltp In fnnour of TFI
ow tbn woh nuoloopklllc natnr. Tkin fnatum kan alno bafia fouad
la tba product ration of tin loon ranotlm 8-ohloro- and nom maotlvn
4-aatkplboasyl aaoaytonylatnn idwnn ration am 3-3 i 1and 2-9 : 1
ronpaotiToly.

la coatmnt, whan tko 4-natbazy aubntltuaat la Introducnd, tha
olootropblllc Intornadlatan ara nuch battor atabllinod and ora oapaotad
to ba Bicb longar-llvad. Tbana apaclan «muid ba aapnotad to ba noro
aaloctlva, in fnyour of tka nora auoloopklllo «atar nolnoulan, ranulting
la Itn baying a highor alcohol/trifluoroatbyl athar product ratio. Tha

figura dataraland aboya for thin ratio <7-7 i 1> bnam thin thaory out.
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s.1

Jatnrmi (Dt> «paotra «ara dataralaad wiltk a ghlaadau 430 lafrarad
apaotropkotoaatar. luelaar Mgaatlc raaonaaoa (aar) apaetra «tara oMalaad oa a
Parkla-BIMT 124 or 132 apactroMtar ualag tatraMthylallaaa <T18> aa aa
latvaal ataadard. VitraTlalat (VT) apaotra «tara dataralaad oa a Parkla-tlaar
Uabda 5 DT/Tlaibla apaotropkoteaatar aad klaatlc asparlaaata follmriag
ohaagaa la UV apaotra «rara oarrlad ot oa a Ppa Vaioaa SP8-SO0 OT/Tlalbla
apaotrophotoMtar latarfaoad «iltb aa Appla 11 luroplua aloniooaputar’

Unaljaia by bl|” parforaaaoa liquid chroaatograpby (bplc) «rara carrlad
out oa Oilaon laatruaaata (puapa, modal 303; aaaoaatrlc aodula, aodal 802c;
gradlaat aaaagar, nodal 702) ualng a Ollaoo OT dataotor and a 20pl lajactloa
loop, aad conaactad to a Pya OGalcam PD 4810 computing Utagrator aad aa Ippla
11 Buroplua mlorocoaputar. laltlag poiata «rara datarmlaad wing a Koflar hot
ataga aad ara unoorractad.

pantana that «raa uaad for purlfloatica purpoaaa «raa «aabad tbraa timaa
«rlth conoantratad aulphurlc acid, than «rlth aquaoua aodium carbonata aolutloa
and «atar and than «ao drlad ovar calcium chlorldo and fractionally dlatlllad
from phoaphorua paatOBlda. Diathyl athar «ao purifiad by paaalng it dom a
colum of alumina <grada 1> Immadlataly prior to uoa. 2,2,2-Trlfluaroathanol
(TFB) <Huorochon «raa rafluaad ovar polypboopboric acid for Ib houra, than
dlatlllad on to molacular alara <typa 34) from which it «ao fractionally
dlatillad (7*-79Ci bofora balng uoad aa oolrolytic nmodium Tha
4-toluanaoulpboayl chlorldao «ara all fraahly racryoUllioad from 40-80 patrol
bafora uoa. Hplc grada mathanol day and Bakar) aad diatlllad «ratar «rara
filtarad bofora balng uoad for hplc analyalo.
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5/\

671 QilatB.

All tha Tarloualy aubatltutad bwildabyda orla— w«r* praparad from tkalr
aldahpdaa bp tba aaaa gaMral aatbod, llluatratad bp tba praparatin of tka
paraat, unaubaUtirtad baaaaldabpda odaa. Stidlua aoatata trlhpdrata (97Mg,
0.72a0l>, bpdrtniplaalaa hpdrooblorlda (2S.0g, O.SOaol) aad baanldabpda 08,21g,
OMaol) wara dlaaolvad la a watar; aatbaaol alatura <200alilOOal) aad tba
aolutloB waa rafluaad tar tbraa bcaira. Tba aatbaaol waa dlatUlad off aad tha
raaldua was aatraotad tbraa tlaaa wltb dloblcaraaathaaa. Tka ooablaad orgaalo
pbaaa waa waakad witk aaturatad aodiua bloarboaata aolutioa, drlad (aodlua
aulpkata), flltarad aad araporatad to gITO tba liquid calaa whlob waa purlllad
bp dlatlllatlon at ataoapbarlc praaaura, <b.p. 12S5-130*Cj 31.70g, OMaol, 87%)j
IH<CDCU,«OKto) 9.1<IH.br,axcb D»0>, 8.0aH,a>, 7J <5H,a). Tba othar oalmaa
praparad wara all orpatalllaa aollda aad wara racrpatalllaad froa
aatkaaol/watar alaturaa.

12,479, SOaaol, 80*: ap TI-TSC, Ht’"TSC. (B
iaoaar) 75*C. dH<CDCLi, 8CRR3) 9.3(11 br, aacb DaO), 8.0(IH,a), 7.1-7.6 (4H,a).
mitlaa: 19.9g, 0.13aol, 88*i ap 103-107'C, |It’*®B
IsGaar ne'e); dHCDCI> OOIHz) 8.7(1H br, aicb DaO). 8.18(IH,a>, 7.4(4B,a>.
rat—i 9.5g, 85aaol, 87*: ap 174-178C, lit’*’ 143-
145«: 4nh(CDCU, 60 KHa) 8.1(IH,a>, 7.5(4B,a>, aachangaabla protoa waa not aaan.
mvi—i 7.9g, 58aaol, 58*: ap 58-80«: dM(CDCI*, 60BBz>
9.2(11 br, aacb S>0), 8.1(IB,a>, 7.1-7.4(4H,a), 2.3(3H,a>.
1 12.02g, 89aao0l,89*: ap 74-78«, lIt"*®(B
laocaar) 80«: IM(CDCU,80«Ha) 8.1(IB,a), 7.0-7.5(4HdI>, 24<3H,a), aachangaabla
proton wea aot aaaa.
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38.01gi OMmol, dOtt np SS-08'C, At <d>C,

0Ons> te, «ach. &0>, 77-77<Bl,s), 2J(3K,a>.
wWri— <mi ap «0-M*C, Ilt*»*« laoMr) «S'Ci
(hQOW eaqils) 8.iai,s), 7°.8<4H,q), 3"<3H#>, «cobngMbU proten vwmaot
ObMTWi*
«iiUfcyito ap 135-IBOC, Ilt’«« (S laoav)

1447 <h<CDCU 80IHs> 8.iai,s>, 6°"7£(4H,q), 2.0(8H">, MohaagMbl* protm
waa aot obaanrad.

W-ftibatltirtad Hadrnanrlaalaaa

AU iba HTlati wara raduoad by tba aaaa aathod, llluatratad by tba
praparatloa of tba paraat, uaaubatltutad baaaylbydrcacylaalaa. Portloaa of aodiua
cyaaobcrobydrlda a.08g. 16.Saaol> aad a aolutloa aada up frca loa oold
aatbanol (50al> aad aoatyl cblorida (10al> wara addad altaraataly ovar about 20
alautaa to a atlrrad aolutloa of baaaalddtyda oxlaa <3.0g, 24.Saaol> aad a
alngla oryatal of aatbyl oraaga la aatbaaol. Sufflclaat aatbaaollc HCl waa
addad to —latain tba oolour oa tba plab alda of tba rad-yallow colour obaaga.
Tha aatbaaol waa tban avapcnatad uadar raduoad praaaura at rooa taaparatura,
and aaougb dlluta aquaoua la(n wea addad to tba raaldua to bring tba pl up to
0.5. Tha aolutloa waa tban aaturatad wltb aodiua cblorida aad axtraotad tbraa
tlaaa witb dicblaraaatbaBa. Tba combinad axtracta wara waabad witb brlaa, drlad
(aodiua aulpbata), flltarad and avaporatad to glva an oli wblcb oryatalllaad
uadar a atraaa of argén, and waa drlad la a vacuua daalooator, (2.8g>. Tha
bydroxylaalna waa purlflad by aubllaatloa (O.laaSg, 550t 2.03g, 10.48anol,
67.3tj ap SS-SS'C, llt»-»« Sd-Bd'C; 4n(CDCU eOO0z>, 7.2<6H,a>, 8.85<2H, br, a«ch.

Da0), 3.80(2H,a>.
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14.3M01, 825] ip «E(-49X; & (COCU
«OHs> 7.4-7J(4l1,s>, e.«(31, br, «<Mb. Da0O), 3BM<317>.

3Mg, 17.0MO1, O7S| sp 7»-e3'C. liv*'a7-
MAi 4n (CDCU «O1Hi> 7J(41,s>, 6.1-<7<2H, br, meoh. M », 3.0(3H,a>.

. Tb* mamm procedura w m followad bui witb
diffamt ralativa aaamts of aatarials <p-d-C«K«CIIQH (O.Slg, 6.23aaol>,
laCIBBa <0,52g, 6.30aabl)> and tb* raaotlicm wm atlrrad omigbt. Tlaldi O.Mg,
4.46U01, 75Xi ap 120-123'C, Ut'*'127-128A":i 4m (COCla «OUs) 7.7S-7.48(4l,«>,
97(31,br, «cb. DaC> 4.05(3H,a>.

1093WB0L, 73X] ip 3~40C| 4n <Q)CI*
«Olile) 7.0(4H,a>, 975-S.S0(2H,br, axeb. DaC> 3,85<2H,s>, 3J0(3H,a).
1"Og, 9.4uol, SIS; ap 90-91; <h (CDCU
00nc> 7.0S(4H,a>, 9.0(2H,br, aseb. DaO), 3"9<2H,a), 2.79(31,a).

ap<Taoyat. atbanpaataaa, 3il) «O-70*C,
I1t'A"D-70'Ci 1.09g, 7.<9aaol, 3X] Sm (CDCU OOIHs) 7~<SB,a), 0.4(2H,br. aach.
Da0), 4.19-3,60(IH,q), 1.39(3H4>-

A-awt.nayhankylbydmayiaM<iiai 3.30g, 21.Daaol, 04«i Su (CDCU OOIRb) 7.20-
€.09(4H,<l), 9.39(2H,br. azoh. Da0), 3.80(2H,a), 3.67(3H,a).

a-iM—fi.yia-4ani,aaayH.yd»riryia-<«a. gara tba Udloator usad «aa tbyaol
blua and a graatar proportlan of raductaat waa raqulradi ((CHa)alC«l«CH>0OH
(2.5g, 17aaol), laCIBHa (l.lg, 17aaol))t 1.90g, «.«aaol, 99S; ap 70-03'Ci Sm

(CDCU €OlHz) 7.20-e.99(4H,q), 9.47(2H,br. ascb.Da0), 3.S2(2l,a), 2.89(0Hpb).

5.2.3 »-UtroM .W-aryl— tbylhyilraaylaalnaa

All tba m-nltroaojr-arylaatbylbydrosylaalnaa wara praparad by tba aaaa
aatbod aa llluatratad by tba praparatloD of tba paraat, I-nitroaojl-
baneylhydraxylaalna*»-’**. An loa cold aolutlon of aodlua nitrita (2.17g,
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SI1.IMOI) is watv (5al> was added over about five alautaa to a atlrred
solutloa ot baasyUydrosyUalae <l.»0g, 1843aaol), aguoaua h”droobcrlo aold
(2.11, lloa*, 23.1aaol),aad aethyUtad apirita C5oa*>. After about 9 alautaa a
thick white praelpltata fiaaad, lea cold watar waa added, aad the diluted
aolutloa waa filtered through a praooolad glaaa alatar ualag the auotloa froa
a watar puap. The orTatala ware dried la a wacuua daalooator at rooa
taaparturai 1.70g, 11.2aaol, 72%t ap M-74'C, |lt’**74-79*Cj «XC1* 001Bi>
759<9l,a>, 0.5(IH,br. enh.Da0), 9.19(2H,a). The aquaoua fUtrata waa aatraotad
with loa cold athar three tlaaa. The coablaad athar phaaa waa drlad at OC
(aodlua auliate), fUtarad aad avapcratad uadar reduced praaaure to laaea pale
yellow oryétala Idaatical by aar with the flrat batch (0.18g, 1.2aaol,70t>.

w-wir.rnanW->i>y , tmOTia«iaa. piret batch! OJlg, l.««aaol,
29¢) ap 42-49'C; 4m (CDCU eOXb) 94(IH,br. aach. DaO>, 7.15(4H,a>, 9.26<2H,a>i
rOBr) 2700(a), 1600(w), 1599(a), 1400(a), 1470(a), 1440(a), 1330(a), 1270(a),
1100(a), 1070(a), 1000(w), 070(w), 040(a), 010(w), 670(a), 610(a), 740(a),
660(a), 630(w), 910(w), 470(w) oa-<. Saooad batch (froa aquaoua filtrata)!
0.12g, 0.64aaol, I0t; *Haar apactrua la ldentical to that of the flrat batch.

w-a<»rr»r..w-».y<rc»ylawlBai96. piiat batch: 0.7g, 3.79aaol,
50.9« ap 129-127*Cj dn ((3)C1* 60IH*) 7.3(4H,a), 9.19(21,a), aschangaabla proton
waa not oboarvadj edBr) 3450(w), 2900(a), 1030(a), 1400(a), 1420(a), 1290(a),
1210(a), 1160(a), 1140(a), 1000(a), 1015(a), 090(a), 815(a), 799(a), 009(a) ca™

Second batch (aquaoua filtrate): 0.14g, O.TOaaol, 17.0«; laar apactra la

identical to that of tha flret batch.

e -aim - imdmantlaelaa. Plrat batch: O.10g, l.laaol,
50.0«; ap 100O-II'C; 4n ((3X:U OOKH) 7.20(4H,a), 9.19(2H,a), axchangaabla

proton wea not obaarvad; T(Or) 3090(a), 2225(a), 1460(a), 1070(a), 060(a),
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r70(a>, MO<a>, SeO(s> cm~'. HiInd tetekt O.llg, 0.03nol, 2879 mHaar «paotrua
la idamtloal to tkat of tba tlrat batek.

a-ai™wi” a- ca— Flrat bat™ <049g, 2.Maacili
41" ap 489%<C| Sh <CDCU 0O00a) 7J-«.0Ul,q>, B.0S(31">, 4.78(IH,br.
aaob. DaC>, 3.7<3H"™>. Saocaid batobi (O™g, IMlaaol, 27.7t>) mHaar apaotnia la
idntloal to that of tba flrat batob.

a-a<GrnM a-<il<— Plrat batObi O~g,
1.04aa0l, B4b; 4n (CDCU «O Ib) 74-c.e(4l,g>, 8.10<2l,a>, 2.86(cI™>,
aabbaagaabla protcM aara aot obaarrad. Caooad batobi 0.23g, l.1Saaol, 39ti
mHsar Idaatlcal to that of flrat batch.

a-a«d-aatkyH «—yi <aa. Slagla batohi O.Mg, 4.2aaol,
03.Mi ap 12B131*C|] Su <CDCU BOIHi) 7.2(41,a>, B.Bdl.br. aatoch Da0O), B.IB<2H,a>,
2.3B<3l,a>; aOCBr) 3400<a), 23B0O(a>, 1750(a), 1440(a>, 1430<a>, 1400(a>, 1380(a>,
118<<0>, 1120(a>, BIB(a>, 740<a>, 090(a>, B8S(a>, 4«B<a> oa-<.

a-ai»>Y'«a-<3-——ith yih»i«yiSlagla batch obtaload aa an oli
laolatad froa tha atkar aatraotloa of tho raactloa alztura. Tlald: 0.80g,
3.37aaol, 75«! S» (CDCU BOIHX) 7.20(4H,a>, B.IB(2H.a>, 2.30<3H,a), axchaagaabla
protoa waa aot obaarvadi T(thla fila) 32SO(a>, 2B00(a), 1480(a>, 1440(a>,
780<a>, 600(a) ca~’.

a-aitman a- fi-iJt—ylathyDhydrcarylaaina. Slagla batch waa laoUtad aa aa
oli by atbar aatractloa of tba raactloa alatura. Tlald: 0.48g, 2.80aaol, 38«!
ap(trlt. dlatbyl atkar) 30-42'C! Sh (CKU 80KHe> 7.25<S1,0>, 8.6B-5.25(11,0>,
1.05-1.76<3H4>, aacbaagaabla protc» waa aot obaarvad! v(KBr> 2330(a), 1580(a>,
1360(a), 1230<a>, 060(a>, 010<a>, 770(a>, 660(a>, 500<w>, 510(w> oa-’. It prorad
to ba difflcult to olitala thla coapouad la aufflclaat quantlty aad la a pura
OBOub atata to prooaad to tba toaylatlon atap, ao thla praparatloa waa aot
carrlad aay furtbar.
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on4 —m»1-flw-J

Two Mthod« «va Mployad to pr«|Mr« th«»« ooapcMBds.

p-TolMBMulpiHMyl ehlorld* <r«ei7«t.,03>3g, |.Maaol) mm addad la
pcrtloaa to a atinad aolutloa of m-altraaojr-baaaylhydraaylaalaa (0.1Ts,
1.13aa0l> la dry pyrldlaa <1.5ca*> at OK uadar argoa. Tha raaotloa alatura waa
kapt at os: oaamlght, thaa 3 dropa oi loa coXd watar «ara addad aad tha
aolutloa «as atinad toe aaothar 10 alautas. Tha »Ixtur« «as thaa dllutad with
«atar aad axtractad thraa tlaas «Ith dlathpl athar. Tha ooablaad athar phaaa
«aa «aahad t«loa «Ith aa loa oold aaturatad aquaous aolutloa of ooppar aulphata
aad t«loa «Ith loa oold aqguaoua aodlua blcarhoaata bafora balag drlad
1.« aulphata).illtarsd and avaporatad undar raduoad praasura to glva
colourlaas orpstala «hloh «ara drlad at roo* taapvtura la a uacuua daalooator.
t0.25g. 0.a2*aol, 72.9i 07-00'C.lIt’» WCj dn <0)CU OOIHi) 7.00-T.<6<41"Bg>.
77 (gi,0>, B.10(2H,a>, 2.42(3H">]. Tha folloalag ooapouada «ara alao praparad
by thla nathod.
O.llg, O*Mol, 307 Bpitrit.(Datbar,
(IDpaatana) 62-65*Ci Su (COCla OOlIHs) 7.09-7~<4HJIBg), 7.2B(4H">, 5.1(21,a>,
2.40<31,a)i vOtBr) 3100<n), 2900(a>, 15ftO<a>, 1575(n), 1S10(s>, 1375(a), 1200<n>.
1180<a), 1085<a> 97S<n> 015<a). 870<a), 815(a), 7S5<a), 730(a), 775<n>, 68S(c.
81S(a>, 540<a), 900(a), 470<«> ob*“*i iouad C 40.94i H 3.03, m 8.26; oalculatad
IGT CiaHi 3CUaQ«Si C 4034, H 334, 2 822.
*-f.higroK."»y'i 028g, 0.7eaaol, 48» ap(racryat. at low
taap., dlathyl athar) 1I-110'Ci Im (CDCU 601Hi> 7.00-7.10(4H3Bg>, 7.17<4H,a>,
9.07(2H,0), 2.49(3H,a){"~(IBr) 3400C«), 2090<«), 1900<n), 1500(a), 1380(s),

1289(a), 1189<0), 1089<0), 1019<n), 072(n> 019<a), 810<a), 780<a> 729<s).
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erOte), 638<a>, «10(a), 50S(a>, 53B<a), 910(a) ca~'i fouad C 40,37, 1 3,04, |
0,10] oaleulatad for Ci«liaCUTaO«Si C 40,34, | 3,34, W 8,22,

0,249, 0,72aaol, «7,7t] apdaoryat, diothpl
«thv) Idd-IdO'Ci 4m (CDCIs OOIIB) 7,00-7,19(«Hjailtlplat), 9,19(21,0), 2,40(31,0),
v (Dr) 3000(w), 3030(w), 2220(a), 1917(a), 1301(o), 1109(0), 1162(a), 022(a),
819(a), 781(0), «82(a), 981(a), 942(a) oa-'i foind C 94.48, 1 3,00, | 12,«i

for CislialaOASt C 94,37, 1 3,09, 1 12,88,

I oftor tko uouol proooduro, tho product woo
loolatod ao « paotoi aaroral trliturotlaao with dlothyl othor woro roqulrod
boforo whito cryotollIM aatarlol woo obUlaad; ap 87-88'C: 4m (CSCla 8011s)
7.<9-6,09(81,aultlplot), 9.09(21,0), 24(31,0), 2.29(3H,0)] ~dfc-) 2020(a),
1900(a), 1900(a), 1479(0), 1170(o), 1089(a), OOO(0), 810(a), 790(a), 710(a),
800(a), 880(a), 810(a), 949(a), 400(a) ca~’i doooapooad uadsr tha ooadltloao
raqulrod for C31 aaslfala.

i-wAKyiw-yi 0.1«g, 0.40aaol, 41»; op(trit. athor) OI-OS’C
(doc)j 4m (CDCla 8011s) 7.00-8.09(4H4Bg), 7.02(41,0), 9.00(21,0), 241(3H,0),
2.2801,a>i '«(Dr) 2020(w), 2890(w), 1900(w), 1900(a), 1300(a), 1100(a), 1119(a),
1089(a), 1034(a), 1019(a), 000(a), 819(a), 748(a), 719(a), 880(a), 948(a),
920(a) ea"’ i dacoapcaad undar tha conditions raqulrad for CO analyala.

nHwostEnTyh- tVenrtnsylsts! 0.23g, 0.«<8aaol, 07»t the yallow cryotals
obtalnad wara trituratad aararal tlaaa with dlathyl athar, and still raaalnad
Intsnaaly yallow; ap OS-fWC; 4m (CDCI3 OODz) 7.00-7.29 (4H,4Bq), 7.29-
0.70(41,ABq), 9.09(21,a), 3.77(3H,a), 2.43(3H,a); v(Dr) 1800(a), 1900(a), 1379(a),
1240(a), 1170(a), 1119(a), 1089(a), 1020(a), 000(a), 819(a), 779(a), 749(a),
719(a), 879(a), 899(a), 009(a), 939(a) ca"'; dacoaposad undar tha conditions of

CO analyala.
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A-IM— tmrmtMmm-iMtM-. «ttM 1lto tO JtwfEir* tblS OOipalDd
fallad. BffarvaaoMoa waa otaarvd on tba addltloa at tha toayl Florida aad It
«aa aaauaad tkat tka ocapouad wea raaotlag aa It «aa foraad.

a-»"Kyiw”l toy-l-srfnti-ciiaaiilalinBatai 0.13g, 0.S4aKil. OTSt
ap<trit. dlatkyl atIMT) M-00*C (dac.)] Sh (CDCU OQlIHg) 7.00-7.4S(4H,aBq),
7.07<4H,a>, 6.0B<2H,a>, 2J3<3H,a>i »OBr) SOO<w>, 3889(«>, l«I0<w), 15l0<a>,
1300<a>, 1105(a), 1175(a>, 1070<>. BOSCa), 82B<a), 770(a> 740<a> 020(a),
5»0<a), S09(@> om-'i fouad C 43.04, R 3.91, 1 9.00; caloulatad for

C,..H,3BrRaO«S: C 43.09, R 340, | 7.27.

Tiw aquaoua aathod U Illuatratad hj tha praparatloa of 4-»athylbaaayl
aaoacy-4-r»athoaybaaaanaaul;”>0aata. To aa loa oold atlrrad aolutloa of
lI-altroaoJl-<4-aothylbanayl>hydrasylaalao <0.10g, 1.14aaol> aad
p-aathoaybaaaaaaaulphoayl chlorlda (fraahly raoryatalllaad, 0.90g, 2.6Baaol)
dlaaolrad la acatooa (90a*), wea addad dropwlaa aa aguaoua aolutloa of aodlua
hydroxlda <l.2ca*, 2Rolar, 2.4aaol) ovar a parlod of about 19 alautaa. Vhaa a
pracipltata appaarad, watar (0.90a*) waa addad aad tha alxtura waa atlrrad at
loa taapartura for a furthar 30 alautaa. Rora watar wea tbaa addad (2ca»>, tba
pracipltata waa flltarad oold aad drlad la a vacuua daalccator,(0.30g>. Tha
aatarlal waa purlflad by low taaparatura racryatalllaaticn froa a dlatbyl
atbar/pantaaa alztura followad by trlturatloa witb dlatbyl atbari ap 00-07*C
(dac)] IM <CDCl, OORHE) 7.09-«.83<4R.ABq), 7.19<4R,a). 9.10<3H,a>. 3.07<3H,a),
2.34<3H,a)j VOCBY) 3l00<w>, 2090(w), 1BOO<a), 1919<a), 1400(a), 1309<a>, 1209<a),
1200(a>, 1170<a), 1009<a>, 1020(a>, 000<a> 770<c> 009(a>, 009<a), 900<a> ca'’ i

Tba followlag coapouada wara alao praparad by tbla aatbod.
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0.11g, 0.33aaol, SOSi
ap<trlt. dictkyl mtbmr>70-79Ct Sh (CDCI3 OOns) 8.15-7.<0(4H4Bo>, T.ISUH,«),
0.12(21,%>, 2.410H,s>i 7<nr> 3100(w>, 2«00(w>, 23S0(@>, 151S(a), 1387(s),
1320(s), 1100<*>, 1120(a>, 101S<a>, 800<a>, 84S<a>, 7«2(s>, 035(a>, 080(«>,

S15<a> o0a~M doonipo—d undar th* ocrndltloM far CHI aiial7«ls.

ap(trit. dlatkyl «tb«> 8500*C; 4m (CKla OOHs> 7.0S~30(4H,4Bq>, 7.28(4H,a),
5.11(21,s>, 3.88<3H,>| ~<KBr) 3000(w>, 3025(W>, 2030(w), 1S8S(«<>, 1488<a),
138(s>, 1200(a>, 12S0<a>, lieO(s>, 1080<a> 1010<»>, 0«8(a), 910<a> 8«O<a>,
700(a>, 710(s>, 770(«> foimd C 47.28, H 3.75, | 7.72) caloulatad for
C.«li>CllaO.S: C 47.13, H3.87, | 7.85.

W.1InrkKMicyl g ft«r tk* UMMI prOCadurg,
aot anca™h matarlal caaa out of aolirtlon to ba flitarad 00 tka raactloa »adiua
waa axtractad tkraa tlaaa with dlatkyl athar. Tha oaabiaad aortractioas wara
waahad wltb brina, driad (aodlua aulphata), flltarad and avaporatad dowa. Tlald:
0.14g, 0.35aa0l, 44f; ap<racryat. dlatbpl atbar/paataaa at low taap.) 101-104'C;
4nh <O0CL> eOHHA) 7.05-7.25(8H,aulttplat>, 5.1<2H,a>; T<KBr> 3080(w), 2010(W>,
1505w>, 1570(a>, 1525<a>, 1470(a>, 1437(a), 1305(@>, 1375<a>, 1347(a>, lieO(a>,
1177(a), 10000i), 1087<a>, 10IOCa), 042<8>, 802<a>, 771(a), 742<a>, 505<a>,
550(a) cm-’.

a-f>.ifwnh«r»yi 0.36g, 1.25aao0l, 58;
Bp<racryat. dlartbyl athar) 102-106*C; 4m (CDCla OOIBz) 8.80-7.20(81, aultlplat),
5.35(21,a>; O(KBr> 3050(w>, 2910(w), 2220(w>, 1500<w>, 1570(a>, 1470(a>, 1430(a>,
1350(a>, 1315<a), 1270<a>, 1205(a>, 1170(@>, 1005(a), 872<a>, 702(a), 710(a>,
680<a>, 635(W>, 540<a>, 500<a> ca~’ i dacxaipoaad undar tha ooadltloaa raqulrad

for alaaaatal aaalysla.
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5.8 a,imtxtutMA

n» bnsyl armMul”~oaatM wk* all praparad by tka aaM aathodi
llluatratad by tba praparatloe ol S-oklcrabaagrl toajrlata’«*». Sodlua bydrlda
(0.170g, 7.43aaol> waa addad to S-ohlorabwayl aloobol <1.0eg, 743ml> la dry
dlathyl athar and tba alatura waa atirrad at rooa taaparatura far oa. 14 baura,
thaa ocxilad to -28*C. la atbaraal aolutioa at toayl oblorida (142g, 7.43aaol>
wea addadi and tba raactioa nlztura waa laft at <O*C far abaut 14 boura. Tba
auapanaloa banana abita and tba praalpltata waa flltarad aff with ainlnun
aapoaura to tba alr. Tba filtrata waa araporatad lanving tba oolaurlaaa produot:
0.38g, l.ISnaol, IS.Mi apCraoryat. twioa fron pantana) 79-81<C lIt’**"1.5-82'C;
4 (CDCU «OKHa> 7/0-7.1S(4H, ABpp, 7.15(4H, a), 4.98<3H,a>, 2.42<3H3>t foond C
5838, H 4.48] caloulatad for Ci~liaClOaS: C 5838, H 442.

0.43g, 1.19aa0l, 223X| np (raoryat.
11 dlatbyl atbar:pantana at B.T.) 51-83‘C; 4n (CDCU eOlHa) 7.78-7 45<4H, iBg>,
7.25-8.98(4H,a>, 4.99<2H,a); faund C 4332, E 230) oalculatad for C,aHiaBrC10>S;
C 43.18, H 230.

IrfhIrmtmiTyl np(raoryat. twioa dlatbyl atbv)
4951*C; 0.38g, 131anol, 18.0»i Su (CDCU 80IHs> 7.90-8.75(4E4Bq), 7.12(4H,n),
4.89(21,a>, 3.54(3H,a)i faund C 5338, | 430; caloulatad for Ci.*HisCICUS: C 53.78,
1 4.109.

trwwlata; 1399, 4.87nnol, 47.8ti np(racryat. fron 31
patrol(40-80): dlatbyl atbor) 50-57'C, lIt’"*»*«7.0-583'C; <h (CDCU OOEHz) 8.00-
735(4H4Bq), 7.15(4H,a), 5.01(2H,a), 2.45(3H,a), 230(3H,a), VOCEr) 3400(w),
2900(w), 1590(a), 1470(a), 1210(a), 1175(a), 1095(n), 108S(n), 925(a), 815(a),
858(a), 570(a), 530(a) cn-’; dacoapoaad wban aubjactad to tba coodltlona

raquilrad for alanantal analyala.
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IMUIphBBItB- TMs oeapouad was fouad to ba too
raaotlT* at rooa tMp«rturo to prévida a aaltlag polat, H, or oar apacstra. It
aaadad to bo kopt boloa -15*0, abova wbl”~ taaparatura tha IAlta cryatala would
daooapoaa Into a rad aaorpboua aatarlal. OlfflcultlaB la ti«iini.g thaaa vary

raaotlra aubatrataa bava baao roportad prarloualy’ *«*.

SJ

Tha rataa of aolvolyola w«a aaaaurad by aoBltorlag tba daoroaaa in W
abaorbaaoo at a aultabla wavoloagth, (uaually batwoan 300 aad 330aa>, In tba
tbaraoatattad call coapartaaat of a Pya Valoaa Spaotrophotoaatar latarfaoad
with a coatrolllag coaputar’**. Tbha aolvolyala of aacb ooapouad waa followad la
triplioata at aacb of 4 dlffaroat taaparaturao apaaalag a 30 oaatlgrado dogroa
rango. Bach tlao, tbo raactloa wea followad for batwaaa 4 aad O half llvaa aod
botwoon SO and 100 data polnta waro collactad. Plrat ardor rata oonatanta woro
calculatad uolng a non llnaar loaot aquaroa prograuaj for llluatration tha
flrat-ordar plota of tho aolvolyola of 3-ehlorobanzyl aaoaytoaylata at four
taaparaturao aro praocantod In Figura <1>, Appaodiz (1). Tho activation
paraaot«a wara <»lculatad by a coaputar prograaao using an Byring typo plot,

A7P* In Figura <2>, Appoadlz <1) again for 3~chlcrobon2yl asoxytnylata.

In all oaaao tha oolvolyals aodlua wao 1:1 v/v aquaouo trifluroothanol
(TFB). For tbo lasa roactlva coapounda, a stock solution of tba substrata la tha
Bolvolysls aodlua, <oa.l0-"aol 1-') was aado up, kopt at low taaparaturo, and
uaod as raqulrod. Tha aora raactlvo aatarlals waro addad, with aucb abaking, to
cuvottM of tba oolvolytic aadlua at tha taaporatura raqulrod laaadlataly prior
to tba klnotlc run. In ganaral, aacb run was dona In tripllcata, and tha
avoraga rata conotant was obtainad. Tha standard davlatlona within aach run,
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ead b>tn—a ma* ai tha me>e taaparatur* war* aoraally 1*** thaa It «ad 34

r* *etla*ly. Th* aotlyatla* paraaatar* and tb* oaleulatad rat* ooaataat at 35C
(katoa™*’) far th* yarloiMly *uh*tltutad b*asyl aranaBulphoaata* aad
eiaiyaraB**ulphoBat** aad ara tabulatad la Tabla* (I>-<4> la Appaadlz (1). Th*
laaaatt plot* darlrad fri» thaa* data ara ahowa la Plfuraa <3> aad (4) la

ippaadla (1).

S.4 produBt A—lyala

Tha product aaalyaa* wara oarrlad out by high parforaaaoa llquld
chroaatography (hplo) at varloua taaparatur** oo a rayara* phaa* C-18
Spharlaorb (S/i) ooluaa ualag aguaou* aathaaol aa aluaat. Saaplaa wara
latroduoad to th* ooluaa ala a Shaodyaa valva (7126) flttad with a 20]il
laJaotloB loop, aad tha puap aalataload th* aluaat flow at |.BcB*ala~'. Tha VT
datactor waa aat at 2S7aa. aad at aanaitlvity * 0.05. Tha latagrator waa uaad
with tb* attaBuatlOB aat at 8. Quaatltatlva aaalyaaa wara aad* ualag astaraal
ataadarda aa tha lajaotloa loop rallably Injaotad tha aaaa voluaa of llquld aaoh
tlaa. Coapounda whoaa produota wara to b* analyaad wara aoourataly walghad and
dlaaolvad la tha raaotion aadlua (4al, oa. 10~*aol 1~ > la a aaalad flaah aad
aalataload at aa appropriata taaparatur* for ovar 10 hall llvaa. Tba aolutloaa

of raactloo produota wara thaa analyaad by dlract lajaotlcm.

541 nf VA» AlfMfcnl«

Tha aloohola wara ooaaarclally avallabla and wara purlflad until no traca
of aldabyda oould ba datactad by hplc. 3-Chlorobaasyl and 4-aathcoiybansyl
aloohola war* dlatlllad undar low praaaur* <oil puap, bpt.« 03-84*0; watar puap.
bpt.« 134-138*0, raapaotlvaly) and 4-aathylbanzyl alcohol waa racryatalllaad
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froa iIMpUM (apt.- «O-«!«). AU tka oallbratioa data ara la Tablaa (I>-0>
Appaadlz (2>, aad tba aathod uaad for aattlag up tka oalltratloa graph la
Illuatratad balow for tka oaaa of tka 3-<”oral)aB8]rl alcohol.

0.0683g of tba alocAol waa aoourataly walgkad lato a SOal voluaatrlo flaak
wkloh waa flliad to tka aark with SOX aquaoua aatkaaol, (O.OISSK). Tkla
aolutloa waa dllutad 3 tlaaa, to glva oooooBtratloaa of 0.0140R, 0.01101 aad
0.01011. Bach aolutloa waa laiactad flwa tlaaa aad tba avaraga area latagratloa
waa uaad to aat up tka oallbratloo graph, (Tlgura 1. aad TabU 1, Appaadix 3)|
paak balghta wara fouad to ba laaa rallabla. Tha ataadard dawlatloa found for
tka araaa waa alwapa laaa than IX of tka araa aad uvauallp uvadar 0.5X Tka
oofTalatlon ooafflolaat, obtalnad fron a llaaar ragraaalon progransa rua oa aa
Appla &iropluB 2 ooaputar, for tka oallbmtlaa gra”™ waa alwapa graatar #»—
0.000. Tka aaaa prbcasa waa oarrlad out with dllutlooa froa aaotkar walgklag of
alcokol (la.OxIO-*, 0.60x10-*, 4.60x10-* aad 240xI0~*X> and tka raaultaat
polata plotted oa tka aaaa graph without algalflcaatlp affaotlag tha corralatloa
coafflclant. After tka product aaalpaaa, two of tha aolutloaa uaad for tka
calibration graph were Injactad again to eaaura that tka callbratloa waa atlll
Talld. Tha llaaar ragraaalon prograua waa uaad to obtain tka oonoaatratloa of
alcohol product la each raaotlon alatura froa Ita Intagratad aaalpala and tka

calibration data.

54.2 ralati— MBF of T.-munnxr>yl Kthe-

It waa not poaalbla to obtain anallp tka aubetltutad baaspl triflucroethpl
atkara In a pura enough atata to obtain tkalr abaoluta aolar raapnnaa factore
dlractlp, (aaa Section 34.2), ao tka following aathod waa aaplopad to obtain
tha relative aolar raapenaa factor of 3-chlorobanEpl trifluoroathpl atkar with
raapact to 3-cklarobanzpl alcohol. Tka producta of tka raactloaa of tkraa 3-
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oklorolMBSjl MrwniXphooit— la 1:1 aquMua TFB Mwa aaalTaadi <aaa ant
Saotloa) a* la all of tbaM thrM otmm, tba oaly aspaotad (aad tka oaly
obMrrad) produote «rara tha alocAol aad tba triflucroatbyl athar. Tha abaoluta
aad th‘w tba paroaataga ylalds of tba alcohol «tara obtalaad <roa tba ralarant
callbratlcB curva, (aaa pravlous Saetloa). By dlifaraaoa, tba paroaataga aad
baooa abaoluta ylalda of tba trifluoroatbyl athar «tara oaloulatad. Coaparlaoa of
tba araaa uadar tba algaala for tba aott knoita aolarltlaa of tba t«wo pradieta

allottad tba ralativa arf to ba caloulatad, ualag tba aquatloo balow.

ral. arf - fa-mi«marthyl artbar intaaratlaa x falwibnll

aCl-baaayl aleobol latagratloa « (trifluoroatbyl atbarl
Tha raaulta froa tba tbraa 3-cblorobaosyl araaaoulpbonataa ara praaaatad la tba
aaat Saetloa aad la Tabla <4> ippaadla (2> abow tbat tba avaraga valla of

1.1010.02 «tas obtalaad.

54,3 n» &>« trmrm
Tha analyaaa of tba folloitlog oaparlaantal raaulta ara praaaatad la Tabla

(4), Appandla (2>, and la Sactloo 3.4, and ara dlacuaaad la Saotloo 4.4.1

1-— ttivlbamt»

Tha ccapound ttaa raactad la duplicate ovamlgbt at 50*C (aora tban 10
balf-llvaa) and aacb mactloa «aa analyaad at laaat 5 tlaaa. Tba aluant
coopoaltlon «taa OS» aatbanol for tba analyato of tba alcohol (ratanaloa tlaa -
4 ala) aad 70* aatbanol for tba trifluoroatbyl atbar (ratanaloa tlaa m 4.5 ala).

Tha coluan taaparatura «taa bat«raaa 21*C and 23*C.
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In Solution (1>, O.OISOf and in Solution <2>, O.0ISIlg «Mrn dinnolimd la 4al
of tte rnaotlon andlua, ylnlding cononntrntlonn of 0.0137 noi 1~* and
0.0110 noi 1-' rnnpnotlvnly. Thn anna Int«]rntloa rnnultn am praaantad balow;,

tha atandard darlatlon la praaantad aa a parcataga.

iaaraga latagmtlan

ci>
klodboH »7392« + 1.4« $4S324 + 04X
Trifluoroatkyl athar 10576S + 1.IX »120« = |.St

Tha ocaoantmtlon of aloohol la tba raaotloa produota uaa fouad froa
conaultatloa of tka calibratlon data la Tabla <1>, Appaadlx <2> aad tba
mlatliTa-arf of tba trifluoroabtyl atbv to alcohol waa oalculatad ualng tba

aquatlon la tba aboaa Sactloa. Tba maulta obtalaad am pmaatad la Tabla (4>,

Appaadla (2).

a-CMorohaayl A-Mr».I>n«al>anMBamlphmata.

Tha ccmditlana far tba aaalpala of tbla ooapound ara aa abova. Tha
conpound waa raactad la duplicata ovaralgbt at 40°C (tbat la, for at laaat tan
half-11Taa), and Mcb raactloa uaa aaalyaad a nlalmua of S tlaaa. la botb
Solution <1) aad Solution (2>, O.0ISlg uam dlaaolTod la 4al of tba mactlon
aadlua ylalding a conoantratloa of 0.01447 aol 1~ la botb caaaa. Tha naan
latagratlon raaulta ara praaantad balow and tba atandard davlatioo la praaantad

aa a paroantaga.

Awaraga latagration

Solutlna (1)-----------------
Aloobol 710712 £ 0.7» 710042 + 0.7»
Trifluoroatbyl atbar 100401 +1.7« 104080 + 4»

Aa la tba pravloua caaa, tbaaa raaulta am praaantad la Tabla (4), Appaadlx <2>.
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A dIffcm t hplo ooluan wam UMd far th* aBalyals of tkla ooMpouDd) with a
diIffaraat 3-ohlarobaasjrl alcohol oallbratlon ourw, OC-axlat sol 1~ | T-aalat
latogratloB coimtai gradlont, 54923471) lataroapt, -5519) oorralatloa coaffloloat,
0.9005). A coaoaatratlaa gradlant was uaad la tha aaalTsla, wiNraby tha
paroaataga of aathaaol la tha aluaat laoraaaad froa OSS to OOt durlag tha
chroaatagraphlo nia. Tha ooapouad waa raaotad la duplicata la Iti aquacua TFI
aad aach raaotloa waa aaalyaad 5 tlaaa. la Solutlca <1>, 0.01S7g aad la Solutico
(2), 0.0130g wara dlaaolvad la 4al of raactlon aadlua glwlag coaoaatratloaa of
0.0120 aol 1-* and 0.0080 aol 1-’ roapactlvaly. Tha aaaa latogratloa roaulta ara

praaaatad balow aad the atandard davlatloa la praaaatad aa a parcantaga.

Araraga latagratico

afliitioB g>---------------- aoiMtioB qi
Alcohol 017500 + 2.0S 434000 + 1.8«
Trifluoroathyl othar 100081 +£2.2« 77200 + 0.4«

Aa atova, tha aaalyala of thla data ara praaaatad la Tabla (4), Appoadla (2).

Tha analyoaa of tha followlog axparlaaatal raaulta ara praaontad la Tablaa

(5> aad <0). Appaadla <2>, la Sactloa 3.4.3, aad ara dlacuaaad la Sactloa 442.

Tha coapouad waa raactad la duplicata for at laaat tao half-llaaa (3 daja
at 00*0 aad aach raactloo waa aoalyaad a alalaua of 5 tlaaa. Bluaat
coapcaltloo waa 55« aatbaacl far tha aaalyaao of tha alcohol aad aldahyda,

(rataation tlaaa ca. 4.0 aad 7.0 alautoa raopoctlvaly) aad 07« aathaaol far tha
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trifluoro”TI «th«-, <ril*ctlc» tIM betww aad » almutM). Th« ooluas
MM« mtnr™ was bald «t 40°C la all oaaac.

In SoluUoB <1). 0.0l121g aad la Solutlo« <2>, 0.01B7* war« dlaaolwad ia 4al
lil w/T aquaou« IW, ylaldlag ooDoaBtratlooe of 83767 » 10-» aad
1132 « 10-» aol 1-’ raapactlwaly. Th« aaaa latagratloa raault« «ra la tb« tabU

balow, wbar« tb« ataadard daulatloa 1« praaaatad a« a paroaatac.

Asarag« latagratloa

aniutic» g> tai
Aloobol 37BS11 + 0.4« 490072 + 0.4«
Tritlucaroatbyl «tbar 131602 +1 3« 168230 + 1.6«
Ald™yd« 96593 + 63« 78173 + 10«
I-1ltraaabydrtB~laalac 4482 *+ 6« 4042 + 30«

4«Tswtncslata.

Aa abowk, thla coapouad wa« raactad la dupllcat« for «t laaat taa balf-
llva« <10 bour« at 35*C> aad tb« producta of tb« raactloa w«a aaalyaad a
alalaua of 9 tlaa«. Bluaat coapoaltloa wa« 69« aatbaaol for tb« aaalyala of
tb« alct”™ol (rataatloo tlaa arouad 3.6 alautaa> aad 78« for tb« trifluoroatbyl
«tbar, (rataatloa tlaa « 4.6ala>. Th« «aalyaa« war« carrlad out «t 21-24<C Thk
lat~atloa data, witb tbalr paroaatag« ataadard dawlatloaa, «r« praaaatad la
tb« tabl« balow. It haa «ubaaquaatly b«a «bowa tbat 4-a«tbylb«a*yl
trifluoroatbyl «tbar la T«ry laaolubl« 1« «quaou« aatbaaol aad bacaua« of tbl«
tha valldlty of tb« latagratloa raault« for tbl« coapouad ar« aow «uapact, <«
Sactloa 3.43).

la Solutloa (1), 0.0146g of «Kjxytoaylat« w«a diaaolwad la 4al, raaultlag
la a concaatratloa of 11.30 m 10-»aol 1-’ aad la Solutloa <2). O.Olllg war«

ilaanlrri la tb« «««« voluag, «qulvalaat to 8662 k 10 * «ol 1~
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dTaraga Imtagraticai

Alcohol oorosa + ot S00780 * 05X
Trliluoroathyl athar 180519 t O™» 143034 + 1.0X
Aldahjrda 10000 + 7t 0403 A M

I-1ltroaochydraoiylajilBa

4-Bothfar»'—
lhia to tba raaotivity of thla ooapouad its purlty oould aot ha aatabllahad

wlth aoouracy, tharafora analyala cculd aoly aatabllah tha ratto oi alcohol to
trliluoroathyl athar aad not tbalr abaoluta ylalda, (aaa Saotloa 3.43>. Tha
coapound was raaotad four tlaaa (2 houra at 20C> and tha produota of raactloa
fres aach wara analyaad a alnlaua oi O tlaaa at 40”. Tha aluant

waa 400 aathanol for tha analyaU of tha alcohol (ratantlon tlaa « 4.0 alautaa),
and QOX aathanol for tha trliluoroathyl athar, (ratMtlon tlaa «0.0 alautaa).

Tha avaraga latagratlona for tha produota of aaoh raactloB ara tabulatad balow.

Aaaraga latagratlon _
Trl iyl Tttir

172101 + O.0t 10401 A 3.00
001237 * i.et 73046 A 3.00
340732 t 1.70 42874 A 3.00
026003 + 3.10 100410 A 3.00
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