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cap-d a B P.&m3 ltf)/om3 dD 

f 0.73 -0.155 41.0 17.4 1.05 

2 .* 1.61 0.169 49.8 21.9 1.14 

z 2.28 0.164 70.1 26.6 1.43 

i?# 3.24 0.112 111.5 35.9 1.87 

Jb 21.9 1.23 

f 1.76 0.345 06.1 35.9 1.56 

2 2l.9 1.30 

d 2.05 0.255 68.5 26.6 1.40 

a 1.77 0.345 77.5 31.2 1.47 

1% 2.27 0.226 94.9 35.9 1.66 

%t 298 2 (Ref. 9). k-m tha f0llw* db: a . 2.19, B - 

0.183, P2m- 57.0 cm3 d ji -1.2%Dforadxt~of92.7 

$ of: d 7.3 $ of>), a - 2.00, p - 0.160, PpDo- 55.2 m3 

ud ji - 1.246 D Ida mirturm of 19.7 $ ofJ awl 80.3 $ 022 

(P' -14 
+ "2u$~l md Y2 u?9 thm might fraatialm of th 

tw 6pwi66). 

witbr=0.973.Inthelaatrcose,pcan~preciselybe 
defitmd by the constant 8, but inclusion of otlmr (steric, 
hypcrconjugutive) parametun chsroctcristic of R into the 
calculatioa8 ha8 no real advaa@c, since it ikobvious 
thxtexpreaaiagtltepvalWaofaRylvinylet&r8in 
tUlDSOftbCVlUiOIlS pammetm mentioned ii,artikial 

8bd lllmhgkss, unkaa. one mke3 iuto acxoilnt the 

changes witb R in the relative diioaa of the 
componenta )4 arul pa, which exert tk moat important 
comriia8 to the total dipole moatuaL On the otlmr 
IratuL in the xlkyl @)+ropeayi etkr 8eric.9, such a 
treatamoti8atorujustik&bucauscitappearsthattJm 
gcoatctry of the mokcuks remains eaaeatixlly coaatant 
(i.e. the s-traas conflgW&ua prWails) thro&aut the 
s&s, irrespective of R’ It hes been suqqestal, 
howevur~ that especially t-Bu vinyl ether and beace, by 
analogy, t-Bu (Z)-propenyl ether should exist in the 
gfWhc foml bccauEc of St&i: repulsion betwcco the 
bulLyt-Bugroupandtheo-Hatomoftbevinylgroupin 
the planar s-tmns stnmturc.” Yet the CXpurmMal 
evidence for this view, based 00 the change8 ia tbc “C 
&micalshiftaoftlmviaykcarbonsiatlmalkylviayl 
ether ~erks,~ caaaot be regr&d as coaclusive, since in 
tk iaterpretatioa of the shift Merences no attention 
waspdtotbevaIyiog~effectsofthealkyl 
groupps on the hifts, which follow from the changes ia 
atoluculargaunctryandbulldaessofthnalkylgroupsin 
tbescries.ThisquestiaaiEplaanedtobcdiacusacdia 
mondetailinalaterpaper,butinthiscootextit~ 
to say that tk expcria~~atal evidcace available at present 
slmws that a miaor deviadoa from the plaaar s-tma.8 
coafigurutkta is possible for the t-Bu dcrktivcs, but the 
dihahal angle abuut the D-C(ap2) boad ia the t-Bu-O- 
C=C syystem must be cbaer to l&T (s-rmru) than to W 
(SOrrChC). 

IO summary, it appear6 that 00 essential charutc ia 
molcculxr geometry ia iavolved 00 going from Me (Z)_ 
prupcnyl ether to the t-Bu drrktive. Againat this beck- 
grouad it b iatere&nq to note the contiauaualy incrcas- 

ing~valucsintksurics.Inschcme1,thetotlddipule 
mameat h of aa alkyi (z)+opcayl et&r ia represented 
a8avcctoraumofthnaumtimportaatbondandqroup 
moments, which are the followir&c (a) the boad momeat 
of the O-C(sp~ bond (b) the ihctive momeat of the 
Me group,’ (c) the atc8oamric moment cc, pointing ap- 
proxinmtelyfromtbeOatomtothc/lviaylicarbon,nnd 
(a) the moment of the RO group. It b seen t&3t any 
chaagciatbcnlagab&of~~isrc~toaaap- 
proximately equal extent in the magnit& of b, i.e. 
~&ouMbcaroughlylituarfuautioaof~a0.FIuW, 
a8sumingthattilu~ofthclattcrialiaearly 
dependent on the o* value of R (for comparison, fl = 
-1.4160,+1.823forRC1iathcvaporphascaad~= 
-2.200~+1.611 for RI in CCl,, Ref. 8). otm arrived at 
the cXarhl!uoa that k should be an approximutcly 
lkxr fuactioo of 8, ia, agrucmeat with experiamntal 
rusults. 

Iathelightoftbeaiga&antchaagl!aiathe/&0vaiuea 
in the alkyl O-prupcnyl ether a&s, t!re aaentinlly 
coastant~vallWofdialkylctbMsappauaamxia&siaue 
theymaybcrcgardudu,veutorsumaoftwo~uovalues 
aadheacetbuyshoulddcpendcomkkablyoaRllrc 
sit&r )cca vxluca, however, do not prove thnt the 
~moarentaplloiadiulkyletJmraareindupeadcatof 
R:iafact,~_~lmabeenestimrtedtobuco.O.lD 
l&herUma~wo,butonooipofromMt?otot-BuAI, 
thciaureWia~#,iscaun~ by widening of 
the R&R angle from 11 lo to co. 12V.’ The hi&er 
8eaaitivity of cl0 in the alkyl (Z)-propenyl ether aerks 
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toc~in~faUowsprohablyfromtkconjllption 
in the vhlyloxy pnokty, which effcctivdy di8trii the 
ncgntivechargc(dom&dbythealkylgroop)fromtheO 
atom into the coujugual system. Thir effect is not 
posaiile in saturated ethera. 

vylcgjanhl et d’O have estimated the vahE.8 of the 
dipole moments of the pure s-c& and the “kss at&k” 
(s-tmnr) rotamcrs of Me vinyl ether fram the variation 
of &ol of the rotamcr mixture with tcmpcwurc:. p = 
0.8OD for the s-cis rotamer and c = 1.72D for the kss 
stahk rotamer (aolvcnts: octane aal cyclohexanc). Using 
theexperimcotalgasqhae~valucof036Dforthc 
s-cis rotanw of Me vinyl ether,’ Aroaey et rd.” cal- 
culatcdavPlueof 1.48Dforthcs-tronsrotamcrande 
value of 1.25 D for the gaudu rotamcr with a d&alral 
angkofXP.FromtbedataofTahklthcpvalueofthc 
s-trana rotamcr of methyl vinyl ether may he edmated 
as follows. Fi, Me (z)-propenyl d&r 7 is likely to 
assume the same molecular geometry a8 the k:IW 
rotamcr of Me vinyl ether. Thus the vector di&rcncc 
bctwce0the~vahbH0fthL?accomp4nuMkiacqualtothe 
inductivemomentoftheMcgroup@oandtotheolcfmk 
carbLm) in 7. The vahE of this inductive moment is 
ohtainedaa0.2lDfromthedilfcrcacciu~hctwcco4 
andlO,hothofwhicharclikelytoassumet&same 
mokcukr geometry ad which, moreover, have cs8cb 
tiallycqMlalkylgronpSastothcirpokrcharwr.ln 
sdditiob on the ha.& of. some previous mmlt~~,’ the 
iductivemomentofaMcgronphoundtoanol&ic 
carhonisca025Dwithitadirc&mroughlyantipdk1 
withtbe~vectorskwninSchcmel.Asanaverage,a 
corrcc&nof02323shouldhcapplialtothc~~of 
7, ad hence p = 1.53 D for the s-tmnr rotamcr of Me 
vioylether.ThisiaingoodagrecmcntwiththevahE 
(l&D) cakdatd by Aroney et d” for the a-tmru 
rotamer, ahhongh they hclkved the second less stahk 
rotamcr of Me vinyl ether to have the gauche form 
in&ad of the s-tmn.% 

Sidlarly, the mutual agreement hctwcen the c values 
of 1 ad 5, which are derived from different sourcu~, may 
he checkal by vector addition of the dipok moment of 1 

(1.OSD)tothatofaMegroap,theangkbctwcentb~ 
vccton beips cu. 4U’.’ Hence &alal) = 1.26 D for 5, in 
linewiththeexpcrimdalvahteof 1.2323. 

-AL 
Mutuwr.Etvioyletbu2kcoamwdyaihble;ttwM 

&tiikdpriortouse.i-Prviuyldba3arrprepredbytnns. . . 
cdbdaoa”” from CPtOH ad i_Bu vinyl ctbu. b.p. 33OK 
Itl(125~Simihrly.t-Amvinyletba4~prrpuedfromt 
d t-AmGIf. b.p. 373-375 K at IoXOkPa ‘I%e pmpadoa of 
s-1~llubwndMIbedpn%+wnIy~TbcilomecomPounda 
wcxcaqmntcdbyprqmdiveGLCuiugrCubowax2OM 
c.&u.Tbepmitiec.oftbecompouaQwerecbdcdbyGLC 
Md’ANMR cpectrorcopy. 
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