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THE CONFORMATIONS OF BENZYL ALCOHOL AND DERIVATIVES 

sy8timubyNMRuriqlucoalamationrlprobc8t&OH 
ckmhl8hift. CHOH coqiing and tk CE2 eembal 

coRp&&werqmrthourmolt8fmbauylakdml8. 
Astbcb&d8tare#alfartberedilute~(ic. 
t!~~OHchmial8ltiftuul~coarbnt)hrrnot 
bumlxevhu8lyrqmftedtotberccsncyareroqoirsd. 
wegivcabofarcmpri8m thiStif~the8imple 

Thcbmyl&oholnt&cukir~bytwodibednl 
ut&s, tlm c&C304 (9 and c2C304H (0) ms 1). we 
llB)fnuoorbly~0nlythC8~COllf~- 

mtiamdtbcC.Obml,&.~apalsSPand1W,u 
tbcIfoldbarktolvtatimwilibesimihrtot&0tia 
methA (1.07 kal II&-‘).~’ Howevs tk low i&i& 
bmktorotathdtbsPh-C&bond(tdtmc,AG* 
0.014kalmob-‘)~ml!uu*jImt8llvahmdemu8tbc 
coacidend.wewiarertrictauT~fa~d 
prwaat8tjontocoadQtialtbeextrameca8c8dtk 
phar (0-a) md atbogobrl (d-9p3 coafarmdona 
lA..D(Flg. l)mdtb8EDuld~(lE)rad(lp). 

Mo(sm~)alcphtionrol8 lA..D((lE)md(lF) 
mme not conudsrsd) gave fehtivc e d.O.0 (lC), 
0.06 (lB), 0.22 (lA), and 192 (lD) kc& mlc” rupee- 
tiWly.“Tk8OWWOpatamsdWith8tahdgUMWk8 
Wihltil&dhgIll)r~nlurtiorZwhich 
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lCU However, it ball an intriwk. wlvant &pan- !E&iChCUlbCobravedinmetbrad,iDWhiCh 
amfofmatjolml- kabacnt.thrlwdta~8ble1) 
takcnto#etkwith~tbo#ofRderUhotbarohnnb 
(e.& 5.58 (Cd&& 5.531GHd; 5.08 (P. WI.)) w#8st that 
the8olventdcpendeBcedtbmethadcoopliDpisdue 
totllcplwctcc(llr8b$cncc)ufmH-boad.rnrccord 
witbtlliuRa&ob8r!wed’@ccoopl&tobc~t 
of concwrath in DbSO (from 0.10 to 3.OM)= and 
tbaetore we have measured the akohol couphga in 
dihIte CCL Kwon (-o.O2M), bat in Inwe cuxuead 
DM!XJ whtbn (0.2bf). 

ThcLx@ingainal~of6xedc4mf~ 
togctkwiththeo&ervcd(rvasgsd)~afs.1Ez 
inascrkaofprirmryrlcobobbdRdato~o00#1 
v&es of J, (J-) and J, (J-.)of 26 and 10.4Hz” 
Ra8crda/.Bttcdtkitwoob6wedco@ingsina 
hindaed C.CH2OE fmgm8nt to a “K8rphS typa curve, 
to give valuea af Jpd J, of 20 and 120 Hz respec- 
tively.” Zahra ti af report vahw of J. ad J, aif 23 Hz 
and 10.s115Hzfarrmmlberofcyclkakobdaio6xed 
conf~U~Jlrvoq5.1Hzdtakingalltbe 
&OVCrwultriUtO- 

- %Zd ~d~offdlblAMz are ruaaodk 

The8cvall3ucannowbcwdto#dbrrwithtbe 
obvcdcolIphgintflcbcnzyl~(Tab&1)to 
pOVi&id~Ontk-popllktioarill~tbe 

CC&OH fragment. 

whid may be tamd th ~JI& (lB, D, E, F) ad exi 
(lA, C) aicnwh nrpsctively 0%. 2). 

diiferenceinfavouroftk&formfromthbcutplhg’ Tbtmtherwultsind&atewychrlytbt1B(or1E)~ 
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InDb4SOaoluthincoatruttbeCHOHan@&is 
k88tbUlint&pMntakdJOl.C~withtlX 
mdlrtropOa&nnxdtile8olvaltmdsc9le,hu 
removultbeiuhn-~H-bondaodincoa#aence 
tbeo-nitroOroopisoowmdymaddalrtcric 
biulmmx to the CH&E group. Tlxk wdd clearly 
8tabih1c(aad~y1A)inwbichtheOHgroupill 
int&prcfemdcxoposithforinter-mokcukrH- 
bondipg. 

The Ortho-OMc aubdhnt hml a 8imikr ht q nch 
weakc?xeffecLIncCl4tlJec&Iuphgiipcnrredbutonly 
byall~aaMnmt8iIll@rtotib8e~efroramltpe 
ah” F m entlnly conus- 

mtasctlonattheOHwith 
tlW-Ol&Lroup.‘TbC~inOauasO~rE 

coholrpinrqgp#tsrdhbonof(1B,E)aadidrd 
lEwasakuktedtobetbEmO(l~folm.‘” 

hlconClurioatheCH.OHcoopliqldtbCIRdatr 
8bowdearlythrtthedonhfmtumf~ofbalzyl 
akobol(andtkotiEhthtalbenzyl~)lnuJ 

TlccOHchdcdsh#.Wenowwishtoobtaintbe~ 
&tionOHckmhlsbiftsofthebauyiakohokadto 
c4mlpaEthcmwithtbe&ifboftbedmpkalipba& 
akobok. Tk exrors involved ia tk adyak of OH- 
dhtion wea, fram modcmtdy cauccntmtd sohtimu, 
arc well kmxvn- and give krgc error8 in the ex- 
tmpokhl 0~ dihdon values (e.g. MeOH 0.4-0.98).p 
Howeva, meaamementa at vay low coaamtrationa 
kQdyelhhteStbCUCaraSrStbCslopeotthe 
OH/dil&m anve dcnapscr at low ak+M+mcc~~tra- 
tioas(~fefs23andUforadetaikddhuasmn).Attbc 
concultratioM wed bae (tlo-zM) the concentration 
&pdenccoftbeOHcblmialahiftswaasmaU(c~ 
O.lSppm per 0.05 M change in co=.) allow& aimpk 
lincarintapobtiontogive~~~Mhresto 
ti.05 ppm (T* 2). 

‘l%ensultsinTabk2,tahwiththe~dhtionshift 
of tu (o.70),y llbow that qmrt from metbaml, the 
OHchemhlahiftiualipMcakob&iscomdantatO.M 
(ti.os)b.Thisi8wdlwithintkraugcofvahlcaprc- 
vhdy rqortcd (o.~l.l).p The bcnzyl alcohol m dihl- 
tion 8hift (1.098) d&alJ luhtaatially from the only 

repatulY~(o~),af~vaYdyw~and 
lWC~hdtWhkblby0.39ppmcamprndtO 
theimpkalip&tkalcdbokTheobviar,expkMtknof 
thisistheringamate&ctaftkphenylrin& 

TbklDaybechktedpreciwlyfacachofthe 
poaaibkcdarmem lA...lD(Fii 1)uripleihthc 
hltasonandBovey~artbeaimpkequinleat 
dipokfont@arccdypropodbyAbrabamerd~ 
l%e&okbonagheringcum?nt&iftaattkOHprotoa 
(c?quhdcnt dipok in parentksia) of 0.21 (0.22), 0.1s 
(0.15). 0.30 (0.29) and 0.50 (0.49) ppm for IA, B, C and D 
nspcctivdy. It is pkhtg to = that tbc cquivakIlt 
dI&k*proxima@l, whicq v in&nlkd for inter- 

~,glVCUldmtacrl~UltBtOthGCW- 

rent loop CalCa for this iummokculaf situath. 
Fortbeen&komerwithB#O,~thedifferentvalucs 

of(p(i6tP)fUUltiDlNl-ilk~Collformrtions.TllC 
equhklltdipokcakuktd~culTeatsllift8for(1F) 
ad (1E) pn 0.06 ad 0.39ppm rcspdvely. Fdy the 
cakukd shift fa the “hi” wnfonna 
(w, m is -0.1 ppm. i.e. a rmall up6dd Mt. 

l%eob8uved~&tionhifti8tbeweightalmcanof 
theahiftsafthediuerentc0llf~,butoaingtbc 
re8ultsoftbeprccdhgsedionwemay~ttbc 
c4m~aftbccxoconfonner(IA,c)amlcoasidl?r 
odythepoetibk&fonna. 

Theobal!rveddJiftisioex8ct,thaqhplxhapsfortui- 
tolls agcement with the cdcdatd !3hift for 1E. 
However,thecakukddiftforfrccrotationoftbe 
p&nylgroup,which&cotbemeanof1Band1Dis 
0.33 ppm, again vay close to the obsaval value. 

Tbuetbe~dihhmOH&ift,wldstauppodngthe . 
lkmmaMxoftkadoconformerandremovingany 
pouMityofa”&bodcdd_“withtbeOHover 
thcarolMtkrin&caunotdiRgentiatcbetwecntllc 
altudveaofoaestabkuJaf~(1E)dfrccrota- 
tiondtbCpbl%yllillg. 

TheOHdiftainDM!3Omaybeconaidcredtobcof 
tbcflllly8olvatedspecksandconsrmipothistbc 
compkxdon shift (Al=&,,-&& is constant for 
metltud (3.75), ethanol (3.70) ad isoquPano1 (359). 
ForbenzyialcdlolA8(4.osppm)ia+ithn~Iprpa. 
Thishlaeasciatookrgctobeduetolingalrrellteffccts 
andispdmblyductoamalldilhenceaintbcstrlMure 
04thebenzylalcohoLDMSOsolvationshcllcompardto 
thatdthcalipucalcobols. 

TbcOHahiftsintl~aubatitutcdbenzylalco4okarcof 
intaest.Theeffcctoftkpomauldtucntcarrbcckarly 
secnintheOHshift,bothiuCCLandDMSO.Intk 
sakn p-h&O, p-H, p 
K&Lg&5~~. 

T&b2 OHchemialdh(8)foraka&b 

Otlcbmial 

C=pamd cc& @.l.-’ x lo-3 
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Tebb3. Prota&dcdahifts(8)hdm&is 

Bentyl- 

o-NOJ Beaxyl akdd 

P-W Benzyl dcoho~ 

o-lye(bxYIbnxylllMlKtl 

P--xY Bazyl8lcom 

o-DBmylcidakk 
a-D Bmuyi methyl et&r 

3B9 
3.168 
3.621 
3.440 

:zii 
4.437 

:E 
4.7% 
4.636 
4.3% 
4.4% 

:z 
I.Bl(CHD) 
4344mD) 

l.lm(iie) 
1.W) 
l.lmw 
l.o3me) 
7mw 
7mPw 
to670 
ao3lw 

bbl(Hd 7.4wh.d 
wBd~7&yw 

3.762(0&) 
3.74.wow. 6.7agI,), 7.1790 
3.72woy-m&.d.7mH2d 

3mow 

‘Cona. so.02M (Cc& oaf (DMsodJ. 

wl’DlockfatbeDMsosolwwdextawl’Iibckfathe 
CCl+K4m.Atypimllmwoddbe1~2#)trwhts~S.W. 
l~_Fiz, P.W. lOrr end AT. 4mc (with 8K m), rivipr l 
zti==Y: _m& m 

R@atedll?mmmd#4ver~dO.o3HL 
Tostoptb~exchrppoftb~O3protaahCCl,d~~,tberolnr 

aaestaaioverN~O,ambahrsieveeovd&tbdae 
mmmiI&I8mo8tc&Ksthrudckdtodlowfesddoad 
tbeCHOHumpl&tmtiuEtOHudPrOHmpmtedettmt@ 
feibdtorlagtheOHprotom~ 

The &mmmhha of tk ccl, adutiom were Zlo-‘Y in 
admtoobt8iutbespt&mmaftlle”moaoasnc ‘“8pah.h 
DA&OSOhB,tfE~ vmeDppro~o.2M,bat 
tbaeWUWSigOOfM~coaesatntioadepeadsnceiath& 

‘fbe~NMRdehis~eaiaT&le3.Mtbedvdma, 
qutfnmtbeOHckmhldift.aaeidepm&atdamcen- 
thMiDCCl& 

Ackno~-We tlmnk Pd. T. S&de mad Y TIM- 
tebqfacmmunic&theirredapriatopddicdhd 
Dr.J.KmoefaamhhbbuhbmehopatipltbcJEOL 
Fx-loo rpsctrometa. 

Fiwncid~htbeNAV.P.ndtbeNATOSdsace 
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