
CONFIGURATIONAL ASSIGNMENT OF THE 
GEOMETRIC ISOMERS OF a&DISUBSTITUTED 

VINYL METHYL ETHERS FROM 
“C NMR SHIFT DATA 
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vinyl alkyl etllcrs ia duhbk. lo this ppcf it will be 
sbomtb8tMe&imttaolforthbparpD8cispro~ 
by “C NMR apectmcq~y. 
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d Me isopmpcoyl ctber (1; R-R’=Me, R’=H) was 
found to absorb Y dW.73 and tbnt d the tber- 
modynunimuy mom rrabk i8oma of 2-Me.G2-butew 
(1; R-R’-R’=Me) at &#).I5 rod that d the kss 
st&kbancratblO2.66.Timtbeeffectdtk#-Me 
poup in 2-hfc@2-hltenc 00 the ctlemicrl ahift of tbc 
&c amounts Io 9.4 or 21.9ppm. ~~g$uU 
isoma in quutioa. F&X cuqmrim, 
dtbc#-cfoo2bue93.16and 11334ppm,mpe&dy, 
farR=HmdR=Me,i.c.tbc&hkqoopiatbchtter 
cu?xesrdown6eldshiftd2&9~fortbe&mloftbe . 
B_c.T8usitbck8rtbattk~ less 
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sod R’ = Me, wberc the nktive thrmodynhc stability 
of the isomers ix reversal). 8nd beace all the signals of 
tbcminorcomponcntcoddnot8lw8ysbei6eati6cdwith 
cat&y. However, tbc most important signal for sbuc- 
turd ch8r8ctcridon, i.e. tlut of the @C. could be 
ilkotiikd rclidy in 8ll ascs. 

C-/3 rigna&. hordh to Tabk I. the signal of the 
f3-C of the Z isomcr’is dways found 8t a s@ific8ntly 
lower lkld than that of the E how. the diicrcnce 
UC+) = 8(C# - b(C+)’ bcb I I-IS ppm. For R’ = 
Me and R’=alkyl. th dihrcncc doer not incmsc 
rcgukrly with incrcxsi~ bdkinun of R’. tbe case R’ = t- 
Bu being exceptio~I in tbc series. In tbt structunlly 
related isomeric 8lkcncs 32 8nd 3E (Note Ibe &xii 
nxths E sod 2 arc reverxcd for tbc vinyl ethers and 
xlkencs). the diillettocc UCj3) = d(C#- act-f3r 
depends on R’ aa follows: 1.2 (R’ = Me). 0.7 (R’ = Et). 
0.3 (R’ = i-R) and - 3.1 ppm (R’ = t-B@. Thus even in 
dkeau. the “pucot” coatpounds of the StNctur8nY 
rd8tt!dvinyl&rs,thevduc0ftbetumb(C-@)wier 
coos&&y witb R’. Hcocc it appears that mocc 
repmeotativc vducs of AK.-@) for the vinyl CtlWl mi@ 
bcobthdbyxubtra&6thetermAG/3)ofmrltc~ 
from thu of the corrupondiDg viayl ether. IO this wry tk 
corrected vdwa of the term A(C-/N for the vinyl etbm 
arc: 11.2 (R’ = Me). 12.8 (R’ = Et). 14.3 (R’ - i-R) md 
15.3ppm (R’ - t-B@. The re6ukrly incrash nhift 
diUcrcoccs witb &r&i bdkhss of R’ arc probably 
8xu&odwithmincmxiipuchds-fmnsrot8mar8tio 
in 12 in the ame sequcacc, u su~p~tal kbw. 

Pbtthg the “C chemical shift of the gC of IB 
(R=R’=Me) against that of tbc swucturdly related 
alkent R (taking the shift bur from Ref. 8) for R’ = Me, 
~.i-Rudt-Bu.oaeBn6tbrc~pobrtrfortktbtt3 
derivatives mxy be nicely repmental by a strxi&t line 
of slope s = 0.793 f 0.017 Md correhtioo coemciicot r = 
0.m. wbercas the point for R’ = t-Bu is ckuly exccp 
tiooxl. lying more than I ppm above the lii obt&efJ. 
Tbix small but sign&ant dmktion for cbt t-Bu &rivx- 

tive suggests th8t in the vinyl ether in question, cob 
ju&on in the vioyloxy system ia wcdccr ttmn expected. 
which b expkinabk as follows. In tbe corrapondiag 
dkcne. stcric rcpulaioo between tbc Me and t-Bu groups 
kads to some twistiog of the cc bow9 nxulting in 
rcduca! overlap bctwcco the p orbit& of the ctbykok 
carbons. Simhr distortion of the ctltykdc bond ix likely 
10occurintllcvioyleth?rco~.whicbdearuer 
the extent of p-w conjt#ioa in the vinybxy moiety. On 
tbc outer Imod. 8 similar plot of the cj3 shift of 12 
(R=R’=Me)~thuoftkcomspondi~dkenc 
3R is linear for all 4 alkyl group invdval (the poor 
carelxtioo cotfickot r = 0.79 is caused by the practic- 
ally xero. 0.030 i 0.016, slope value). Tk slope value is 
8mxx& because it mans thxt the C-/J shiftx of the 
vinyl ethers involved ue cswotially in&pen&nt of R’. 
contnry to tbc case in the dhes. The folio* 
cxpkaatioo is propo&. Con&ring 12 with R = Me 
and R’ = alkyl, it is obvious that stcric crowdiog between 
R’andtbeMegroupofthcMcOmoictyhcascsmorc 
npidlywithincreuiibulkhsofR’inthepkau 
s-rmru rotrmrr tb80 in the eoopl8nu gum& form. 
whactheintcrachgqoupx8refxrtbcrfromcadtother. 
IImsoap~fromR =Metomorebukydkylgraqu. 
the gauchds-mu rotamer ntio incmnu. i.e. the C(WI- 
uibutbnofthenoocoojt@ngrot8mcrincrcas,tend- 
in& to drive tbc sigml of the g-C &wntW. lbir 
e&cc. howcvcr, L couotchhccd by8nupfkldshift 
ductotbebcmsiidoaroordasiiuxtureofR’in 
tllerrwscquencc,uintlle8lkencs,8ndtllusthcne1 
effect 00 the c-f3 shift bDppcDI to be l!sscoti8lly ZLID. 

LWglt.& of the /3 Me gup. Plow tbc “C ckmical 
sbiftofthechoouomiothe/3MegroupofIE 
(R=R*=Mc) a&st tbu of the comrpondiry dkeae 
giva 8a approximucly liDear rcpmeotatioo with 8 slope 
value of -0.62 f 0.07 8nd r = O.!l89 (boweva. this mult 
muxt be rem as tcntxtive only, xince the signd of the 
vinyl ether with R’ = t-Bu could not be ideotilkd with 
certainty). Aoyw8y it is most surprisii to note tb8t the 




