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Abaw(--halytis of the dipole moments of N-trim& lammoniobenzunidota Me,N-NCOC&X. with X = H, p-F. 
p-Cl or p-NO, and of N-aroyliminodiiethylsulpbur(1 \r ) Mc#=NCOCJ&X (X = H and p-NO3 shows ht. as solutes. 
these cornpour& exist in the ryn conformation. Models are ploposed for N-trhcthyhmmonio-ortbAlorobcn- 

zamidatc and N~yanobcnroyliminodimttbylsulphur(lv). ‘Ibe (Me&I% ami (SN) dipok moments, sod the 

(N-&Q pnd (&N-&O) mcsomeric moments. a~ derived and discusled. 

N-Trimethylammoniobenzamidates Me,;-NCOAr, also 
known as aminimides,” are isoelectronic with aminc- 
oxides and also the closely related nitrogen ylides. As the 
N atom cannot use its 3d orbital in N-trimetbylam- 
moniobenzamidates. their N-N bond is quite polarized 
and these derivatives are to be distinguished from the 
ylides such as Ph,P =CHCOAr and Ph,As=CHCOAr 
in which some doubk bond character exists between the 
heteroatom and the adjacent trigonal C atom.‘” 

N-BenzoyliminodiiethylsutphurW) Me$=NCOPh 
also is a compound of great chemical interest having, like 
sulphur-ylides,’ a tebacovalent S atom. 

X-Ray diffraction structures of two N-trimethylam- 
moniobenzamidatcs, with Ar= p-BrC&* and Ar= 
CaHS= and of N-benzoyliminodimethylsulphuW)9 
have been published showing that, in the solid phase, 
these compounds all exist in the syn conformation CFW. 
I and 2). 

‘H NMR spectra of various N-trimethylam- 

monioimidates Me,&&OR, with R = H, Me, Pb and 
OMe. recorded in deuterochloroform are not diagnostic,’ 
indicating either that the ylide system is locked in one 
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Fu. 1. Conformations syn and anti for N-trimethyhtnmoniobc~ 
zamidates. and calculated vectora for their proper dipole moments. 

%n Anti 
Fig. 2. Confomdons syn and unti for N-twuoyliminodimctbyl- 
sulpbur(lV), and calculated vectors for their dipole moments. 

unspecifkd conformation, or that rotation around the 
bond between N and the carbonyl C is extremely facile 
at low temperatures. 

A large mesomeric effect in the &-GO) group of 
N-trimethylammoniobenzamidate is to be expected 
because the unit negative charge lowers, by 0.33.” the 
nitrogen electronegativity x(N) = 3.0; additionally N.N- 
dimethylamides are known to exhibit a rather high 
mesomeric moment.” 

To our knowledge, the dipole moment of N-trimethyl- 
ammoniobenzamidates and of N-benzoyliminodimethyl- 
sulphur(IV) have not been determi~&‘~” and this fact 
prompts us to make this study in order to elucidate the 
conformation of these compounds in (benzene) solution 
and to determine the mesomeric moments of the 
(N-GO) and (SN-CX) groups. 

Table I lists the dipole moments of the compounds 
studied in the present work. 

It is well known that preferred conformations in dilute 
solution may differ, in some cases, from those found in 
the solid phase. For instance, l&dimethoxybenzene as a 
(benzene) solute is an equimolecular mixture of planar 
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Tabk 1. Dipole moments of N-trimcthylunmoniobnumi 
ti N-benzoyliminodimethyl.wlpbutfIV)t 
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tit and tm/t.r conformers,‘“” whereas as a sotid it exists 
in a planar lnrfts conformation.‘6 

Frotu the NMR rcsuits in CDCI, (c = IO-IS%), it is 
evident that N-~~y~mo~o~~idate exists in 
an unique ~~o~~on (syn or anti) as the bcnzoyl- 
@oUp rotational barrier around the (R-CO) bond is 
presumably higher than the Ndiitbykunin~group 
rotational barriers in N,N~~e~yl~~de or N,N- 
~e~y~o~~~own to be 16 and 21 kcal mol-‘, 
mspectively”~“4n account of the iniluence of the unit 
negative charge formally on the N atom. Momover, on 
t& sok basis” of the dielectric permittivity of the 
medii, the spoon of the mom polar coroner 
must decrease and, consequently, that of the less polar 
which is syn-shaped must increase, in passing from 
deu~r~oroform (c = 4.7) to benzene (e = 2.3). 

In the folIowing, m is tbe mesomeric moment of 
benxaldebyde and m* that of the benzoyf-group in N- 
~e~y~rno~~~~. Agog moment, due 
to the su~~ent, in p-s~sti~~ N-~e~y~- 

moniobenxamidates p-X&H&ON-I&h, is designated 
by p*(Pb-X) whereas in p-substituted benxaldcbydes it 
is $(Pb-X). Both s’(Pb-X) and p’(Pb-Xl Qures can 
d&r from the dipole momcn~ of substituted henzenes, . 
Fr(ph-W. 

The assumption that m*=m aad hence p*(Pb- 
C-HO)= p(Ph-CHO) implies no com~titioe between 
(N-&O) and (Ph-GO) mesomeric effects in N-tri- 
methyiammoniobel. This is impr&abk and, as 
the formyl gruup rotational barria in benzaldehyde is 
ony 7.6 kud mot-‘p” m* is likely to be markedly smaller 
&an m. In this respect, it is internsting to note that 
N,Ndimcthyl p-bromoMe” is not planar in the 
solid phase, and characterixed by C-N and C.&Z rota- 
tional angles of 9W and 45’30’. respectively. Reduction 

thte moment r@kxion is likely to occur in pu* from 
&k-N) to &k-N). but it would be compcasrt#t by the 
ma hyena moment bc;llO.I4D w when N is 
tripnrlly hybridizdw Being smalf, the C-N ionic moment is 
not subject to muted incrcuc.’ 

of m to xero leads to the extreme solution p*(Pb- 
CHO)= p(t-Bu-CHO) = 2&D acting at 12941’ to the 
co bond.= 

Since O< m* < m, &*(Pb-Xl should lie between c 
and p’ vaktcs as (X, Otinteraction moments parallel the 
actmll m@%-cO) values.” 

Takitut &Pb-CHO) = 2.99D,’ acting at 34O to the Ph-C 
bond,fr analysis of the dipole moments of p-fluoroben- 
Adeh de (f.98D,Y recalculated), p-cblorobenxaldehyde 
(2.04 & ) and p-~~o~~debydc (2.49D,‘” recat 
c&ted? leads to /&W&f)= 1.41, 1.31 and 4.32D, 
for X = F, Cl or N&, to be compared with )((Pb-X) = 
1.48W (mc.alculated), l.S9D,” and 3.98D in benzene, 
4.04D in dioxan (Table 2). 

According to whether ~*(Pb-X) is taken as equal to c 
or a’, the angk (designated as B or @‘) that the dipok 
moment of N-trimetbylammoniobenxamidate makes with 
the C-Pb bond axis is 31, M.2 or (W, 213 2oP or *, as 
caktdated from the dipok momcn~ of p-fluoro-, p- 
cbioro- and p-nitrobenxamidates (Table 1). From these 
msults, the best value for the angle is between 33 and 
25”. say B* = 3OTY. Hence, the dipole moment of N- 
trimetbylammoniobeuzamidate is directed as & or &, fi: 
or r: (Pi. 1). 

K and fi vectors can be expressed as 

p = &ielj-N) + a(M+N) + ~*(P~H~) + M, 

where M is the (&C=U) mesomeric moment, 
Knowkdge of the directions of M and the gross vector 

& and of the pertinent geometrical parameters,’ aRows 

both @h&-i) and M to be determined. Taking 
r;r(M+N) = fifMesN) = 0.86D.” fi*(PbCHO) = fi(Pb- 
CHO), one evabratest 

(0) &Me&-$=+7.5*0.1D, M= 1.4&0.3D, if c= 

(b) &Me&$ = +7.3-t 0.14 H = -(3.7 k 0.3)D, for 
l , c=c.* 

(cf 1r(M~-~--17D,M=-liD,ilp~p:. 

(d) p(hfe&& = - 14D. M = -54 for c = &_ 

Since both @(Me&-$ and M must be p&its tbc 
only acceptable solution is that written in (a), showing 
that N-~~y~o~o~~~tc exists, as a hen- 
zene solute, in the colophon syn. Sk&r dipole 
moment analysis has sbown &at, as benxeue solutes, 
benxoybnetbyiene tripbcnylphospboraue3 and tripbeayl- 
arsenane‘ aiso exist in the ryn co~o~~n. 

Taking r*(Pa_CHO) as ~(t-3~~0) kads to 

&Me&$ = 6.9D. M = 0.8D. for F= &, 
The M mesomeric moment (1.4 t0.3D) is in rough 

agreement with that in N~~~y~o~~~e, 1.7D as 
obtained by comparing the dipole moments of N,N- 
dimetbylformamide (3.861)) and formaldehyde (2.343))” 

N-T~m~hyl~rno~io o-chlwv- ami m-chlo~b~- 
zamidarcs 

o-Chloro_ and m-cblorosubstituted N-trimetbylam- 
~~o~~~tes can exist in a number of sub-con- 
formations cbamcterixed by a pbeayl rotor angle 
around the Pb-CO bond axis, among which the (0, Cl)_ 
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cis and (O,Cl~trans planar conformations benefit from Clearly the only acceptable solution is that cor- 
full (Ph-CpO) conjugation energy. responding to hypothesis (a). and this implies that the 

From r((Ph-CI) = 1.59D: and p = 5.27D acting at 30* compound does exist, as a benzene solute, in the syn 
5” to the C-Pb bond. one obtains: conformation. 

Taking p*(Ph-CHO) = r(l-Bu-CHO). and c = FL 
oChloroderivative: p(cis)=5.5iO.lD, p(tmnc) = leads to p(&N) = 3.2 *OX& A4 = 1.9 f 0.2D. 
4.0~O.lD; There also exists the possibility that, due to the pecu- 
mCh1oroderivative: &is) = 6.7 + O.lD, p(tmf8.f) = liar shape of Mc#=N group, the unique sulphur lone pair 
5.5 2 O.OSD. orbital is not hybridized. In the event that this limiting 

situation holds, each Me-!J group should possesss a 
Unexpectedly, since ochlorobenzaldehyde exists in dipole moment equal to 1.13-[p&, ltXP)1(2cos so’)] = 

the conformation tmn~,” N-trimethylammonio-o- -0.88D.“’ where p,, designates the hybridization moment 
chlorobenzamidate appears to prefer the cis confor- of combined sulphur,% and derived values for p(S=N) 
mation since its dipole moment is 5.34D. The calculated and M are 3.2*0.2D and 4.5+0.2D, respectively. Thus, 
moment for the orthogonal conformation is as high as in this case cancellation of pJS) aflects little the derived 
6. I 2 0.1 D. Of course some rotation of the phenyl group p(S=N) value. 
around the C-Ph axis is not precluded, but the Cl atom N-o-cyanobenzoyliminodimethy1sulphur(IV) can exist 
prefers to lk near the 0 atom. This may be due to the in a number of conformations. Its high dipok moment 
(Cl,O)-lmns conformer being disfavoured by strong 6.29p favours a model in which the CN group is more 
(N , Cl) repulsive potential. close to the CO group, since 

The dipole moment of N-trimethylammonio-m- 
chlorobenzamidate (6.04D) is consistent with a mixture &is) = 7.2 f 0.2D. p(mmns) = 0.6 f 0.2D, 
of planar cis- and muu-conformers, existing in the con- 
formational ratio (tmns)/(cis) = (57 2 5)/(43 + 5). m- as calculated Using p(Ph-QN) =4.05D.” In order to 
Chlorobenzaldehyde is a mixture of both conformers make the mcaaurcd diik moment cornpatii to that 
with the tmns the more stable (56%).” calcukted, a tit (0, CNWJ model by a 59* 5O phenyl- 

rotational an& is in order. 
77te conjonnotion in solulion of N-bm- 
zoyliminodimethy&nlphw(lV) 

In the solid phase, N-benzoyliminodiiethyl- I)lc Me&i and MQ=N dipole moments 
sulphur(IV) is characterizal by the following features (I) As deduced from the dipole moment of N-tri- 
(Me’s=NX) = K&6”, (Mc’-S=N-C) = 87.4”; Me’SMe’= 
101’ (that is near MeSMe angle in Me-#= lo,” methylammoniobenzamidate, p(Me&I?) is 7.5 * 0. lD, 

Me’SN - Me’SN (99.5 and 104.2=‘). and it contains an axis component equal to the trigonal- 

With the assumption that p*(Ph-NO3 equals &Ph- nitrogen hybridization moment.n Since pJNsp?- 

NOz)= 3.98D or p’(Ph-NOJ=4.32D (see p. 558), p*(Nsp’) = O.l4D,” one has 

dipole moment analysis of N-p-niuoben- 
xoyliminodimethylsulphur(lV), 7.7D,” shows the electric 

p&-N) = p(Me,N) + 0.14 t p&-i) 

moment of N-benz.oyliminodimethylsulphur(IV), 4.5 ID, =1.0+&N) 
to act at 49.3 or 58.6” to the C-Ph bond axis (Fii 2). In 
the subsequent calculations, the angk adopted is B*= whence p&-N) = 6.5 f O.lD, which compares fairly well 
5525”, and ~(Me$=NCOPh) was assumed to lie in the with the theoretical value (4.8) x 1.47 = 7.06D. 
Me'SNCO plane since p(Me’-!Q . sin (180-102”) is cer: 
tainly much less than the resultant &+N) + r(Mc’-S) + 

As &?) is estimated to be 6.5 -a(C-N) = 6.1D. 

[I((Me’S) . cos (180-102”)). v. analysis of the hi dipole moment foiod for N-pyri- 

p(Me’S) and &Me’-S) are equal to diniumcyclopentadiinylide (13.5D’a) is consistent with a 

p(Me#)/(Z cos 500) = 1.13D. Thus, the plane component mesomeric moment (due to negative-carbon lone pair 

of the gross vector is p,=4.37D. at acarly 55’ to the delocalization towards the cyclopentadknylide ring) 

C-Ph bond axis. equal to 7.OD. 

The k. vector can then be expressed as M = p - [p&-Ii) + *(pyridine) - pL(N sp?] 

&I_ = P(Mc’-S) + [C((Me’-S) - cos 78”] - v + &G=N) = 13.5 - [6.1 t 2.20- 1.781. 

+ r(M*N) + &Ph-CHO) t M(f&N-C=O), On account of the possibk (ylidictiykne) character of 

where M denotes the mcsomeric moment of the (S=N- 
their S”‘C. PVC and As”C bonds, sulphonium- 

Ca) group. Taking @(Me-N) = O&D, p*(Ph-CHO) = 
phosphonium- and arsoniumcyclopentadienylides exhi- 
bit much lower mcsomeric moments, of 1.5-2.OD.‘” 

p(Ph-CHO). one derives: Despite bimethylamine oxide contains the (Na) bond 

(a) r(SIN) = 3.6* 0.2D, M = 2.2 + 0.2D, if c = &, 
moment, which is co l.OD:’ its dipole moment (4.87+ 

(b) p(SN) = 8.6 + 0.3D. M = -6.1 f 0.3D. for c = r:; 0.15D or 5.02D’q is inferior to that of (M&N). 7.52 

(c) p(!3=N)= -12.0+0.5D, M= 10.6+0.2, if c = r;. 0.lD.t This can be partly understood by assuming that 

(d) p(sIN) = -6.5*0.6D, M = 1.0*0.7D, for JI = &. ~~(0) is less than pr(N sp?. due to no hybridization, or 
less (s, p) mixing, of the lone pair orbital8 of the terminal 0 

YTbc (N-0) bond moment hu been deduced fmm the atom* 
experimental dipole moment of isoxaxolidioe. It does not cooti (2) Due to the approximate character of the treatment, 
a term due to the hybridhhn moments of the bonded atoms. as and some uncertainty in the M direction, the (SPN) bond __ 
eJOsp’)-fi,(N sp’). I.6and 1.7D.- moment given above (3.6 + 0.2D) is not very precise. 
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Eliel d d-s have derived the following figures of 
a(!+N). 3.59. 3.75, 4.01, 4.40 and 4.63D. from 
p(Mc+NCJHrX) = 5.53, 5.88, 6.1 I, 8.94 and IO.lD for 
X = p-P, p-Cl, p-Br, p-CN or p-N%, by taking p(N- 
C&-X) as deduced from /L(~-XC+H.,NH~. This 
assumption is not adequate as the trigonally-hybridixul 
nitroKco lone pair cannot conjugate with the pheoyl ring 
which in them mokcuks, espcclllf: hl the p-nitro 
derivative studied by X-ray diffraction, is coplanar with 
the (GNS) pkne. Conscqucotiy, a better assumption 
concerning the WC&-X) moments is to suppose 

r(N-CJ&X) = /@h-X) 
- [cc(mcsi l-N) t &N sp? 

s -Pr(NJP I 
=p(Ph-x)-(1.24+0.14), 

where &acsity~N) is derived from aoo-coojugatcd 
N,Ndimetby&ncsidine.n By so doii, and takjng &‘h- 
x)= 1.48, 1.59, 1.56. 4.05,” and 3.%lD, dipole moment 
analysis of h&S= NC&X derivatives leads to 
a(S=Nf = 3.8 or 4.8.5.1 or 6.2,5.2 or 6.4.6.4 or 8.0, and 
7.7 or 9.2D, auWdiag to whether /@c-S) is taken as 
+1.13 or -0.88D (p. 559). The ditferenccs between these 
vahks and &WI)=.3.6?0.2D as derived from 
p(Me&=NCOPb), may be due to the (SSN-Ar) 
mesomeric moment being ignored. That the apparent 
c(!+N) fitlures arc much greater when deduced from 
derivatives having strong electron-attracting substituents 
@-CN and p-NO3 supports the presence of (S=N-Ph) 
mcsomeric moments and the existcocc of (S-N.. . CEN) 
and (SSN . . . NOa intcractioo moments. Benzylidene-p- 
r&ran& (Ir=5,71D”) exhibits a (C=N...NW inter- 
actioo momcot of 1.01). 

The rclativc~y high value of r(S=N), as compared to 
p(C=N) = 1.4D,fT is probably chiefly due to the wcakncss 
of (2pu-3da) bonding. Simple Httckei cakuktioos 
show that decrease in r-bond energy nsuks in an i& 
crease of the w-bond moment. Takings o(A) = 0, a(B) = I 
and B(A=S)= 2 or 1, all in fi units, kads to p. = 
0.24 x (4.8) x R and 0.46 x (4.8) x R D&ye units, nspec- 
tively. 

As p&N) probably is slightly greater than p(C-N) = 
0.4D, 0.5D say, kf!+N) would be co 34 suggesting the 
(SIN) ~-bonding to be hi&y ionic in character, -40%. 
This is in reasonable accord with tbc value (55%) found 
by X-ray photoelectron spectroscopy.” 

tPut of the (Xr-&) d&reuse is doe to usumptions in the 
xdditivity computations. The given X, figure should be 
diinisbed by p’(CH=N) - fi(Mr+N) - 1.18 - 0.86 - 0.32D. Tbc 
discuasioa in reference’ on the dipok moments of ethykne- snd 
trimcthykne-sulphurdiii&s sbotdd be revised (see the present 
text). 

Analysis of the known35 dipok moments of ctbyknc- 
sulphurdiiide and trimethylene-sulphurdii (1.24 
and 2.24D) can afford a value for p(N=S=N) (Pig. 3). 

The dipole moments of ethykoe-stdphurdiimidc 8 and 
of uimethyknWlphurdiimide 9 can be expressed as 

r(8) = b’(CHtNHdN sp’)-pdN sp3)]. (II, +a21 

+ m(CHtNd) - (v, + v-2) t XI, 

r(9) = W(C&N)+ AN sp’l- jdN sp’)] * (at t ud 

wlwxc p'(CHrN,=~(N-%yrrolidino)12cos55~= 1.18D 
(from N-mcthylpyrrolii, LlOD), p‘(CHx-N) = p(N- 
piperidioo)/Q cos 559) = 0.8OD (from N-mcthyl- 
pip&dine.” 0.82D). h(N sp’)- w(N sp? = 0.14D. m is 
the hyperconjugation ummcot of (CHtN-S) taken as 
p(propenc)=0.35D, and X, or X, the (N-S=N) goup 
moment in the molecules. 

Analysis of ~(8) kads to Xs - 2.OD. Assuming that 9 
exists in a chair conformation. one derives X*-0.80. 
from &9).i By adding the moment of 2-&orocyclo- 
hexane (2.2D) to that of ~(9) gives p(Y) - 0.7D. which 
compares well with the experimental ’ value (0.75D). 

These two X thptrcs arc much lower than expected on 
the basis of &SIN) = 3.6D. This expcrimcntai fact can 
be explained by the following: 

(i) The dipole moments of geminal CXr groups are 
markedly lower than calculated from r(C-X), for in- 
stance’* p(HxCCl2) = l.SD, p(CH,-Cl)= 1.9D; /@O) = 
1.6D in soi, whilst p(sO) from p(M&Q = 3.9D is 29D. 

(ii) The sulphur hybridatioo moment in sulphurdii- 
midcs is much greater than that in Mc,FNCOPh (and 
Me+NArh and it is equal to &S sp*) = 2,7D.n 

MafefinLs. Cryoscopic RP. Bcnxene (from “Prolrbo”. P&s) 
was recrystxllii and drkd over metallic Ne: at 25’, d4 - 0.8737, 
nD= 1.4982, c = 2.2741 (xssumed). p-Diow, from “Kutmm 
Kodak” &chestcr, N.Y.. U.S.A.) was rctluxed l2lu with 
met&c Ne, recryatelliwd twice, end dried witb metallic Nx: at 
29’. d, = 1.0284, R~ = 1.4!%2, c - 2.210 referred to II (benzene) = 
2.2741. Pure nitrobenzene, from “Prokbo”, stirred with Br,. 
wasbed with NaOH and with water until aeutml reectioa, and 
drkd with CtlCI~, was further disti&d (b.p.=87%5 totl): at 
2tl’. d4- 1.2035, I)*- 1.5328. in accccd witb best date from 
literxture.n 

meihy/ammU 14. Tberc wem pmpucd as 
follows: To an ice cold so111 of N.Ndimethylh~ (249s. 
0.04M) in dihloromctlunc was a&ted sequeatinlly and with 
stitring dkyclobexykubondiimi& (8.24ur, 0.04111) and the car- 
bOXytic Kid (o.(Whf) ~ltiOWiK.* After 12hr the PFecipitrted 
urea wu filtered off end tbc fihtate was extracted with 4N HCI in 
order to free the hydruide. es its hydrochloride, from &duel 
urea The bydrazide wxs tlwt ngenereted by addition of base 
xnd cxtrection into wtbykne chloride. Removal of solvent gave 

Ethylene-rulphurdiimida Trimethyleno-sulphurdl~mldrr 

Pii 3. SulpburdGmides exemiaed by Knsze snd GriIl?’ 
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audc by&n&s AICONHNMQ. wbkh was recryrteBi=d from 
E~OAC. q .p. cod micnmnulytksl dets UC &en in T&k 2 (ths 
hydrszides are indicsted by the &ix Ii). 

The IlydtaGk was dissdved in chloroform and excel1 Mel 
wssedded;tbesolnwusstinedover@ltsudtheprecipii 

bydtnzonium iodide, ArCONH&fe~. &red off. This wu 
ll#dd&tlyhltkp~pU&noftbcbcnZnmidUC.Tk~lid 
iodidswutrcateddirsctlywithunequimotuqumuityofN 
NeOH 4 d tbeo extmcted into ddorofozm (3x2#)ml). The 
combined chkroform extncts were gnvity ffltered through I 
sin&red gkss funnel. After removsl of solvent from the ckur 
KduthebeMpaibtewnsobtefmd,tlliswuthen~ 
from EtOAc. Mps end mkmenelytical due ore presented io 
Tsbk 2. 

Rtnwyiiminodbnuhyldphw(lV) wu prepsred nccording to 
Swan.” 

PliyricaJ mcaswvment~. l%c dipok moments were masured 
in benzene (or dioxsn) st 27.v. for ths Uxntory temp is 
oormslly 22-w. The totsl pokriUtioa of the solute, extnpokted 
to in6oite dihrtkn. was cakukted from ths ntios” 

wbae w ia tbc we@ frnction of the sohtte. l snd I) UC. 
respectively, the dkkcttic constsnt end specinc vohlme of the 
solutious; subscript oos refers to the pure solvent es used, i.e. 
pn~intberMrwryutbcrdutionr.Tka,vlluehrsbccn 
detarmaed by kest-squsres snslysis of the e(w) polyuomisl 

function (lioru or. in some cases, qtmdntk). A &torius mi- 
crobalsuce wes used to mehe the solutions. Specific volumes 
hnve been sccurntely determined with n Di&el Miirodensimeter 
DMA 02C (Anton Pur KQ, OIU, A~~trin). The distort& 
polaktion 9 t,P was 8ssumed to equml tbc molecular 
refraction of tbc solute (Rd. Ditkenaa between tbc fcfr8ction 
iDdiccr Of solutions a0d the solvent were mmsurcd using a 
tkrmostatcd “VEB Carl Z&s” intetferometer (from Jena, D. D. 
R). The tecb0ique for ths masurement of dmkcttic constants 
hss been descrii elsewkre.- 

For each solute examkd. w, (reported with only thnc 
decii points), Q, 8. PM & and c (in Debye units) arc give0 
in Tsble 3. 

‘J. Timpe. 2 Chem. 13.250 ( 1972). 
w. 1. McKiii. E. A. Seder. B. M. Culbertsoa nnd S. Wsw- 
zooek. fXm. Reos. 73.255 (1973). 

‘R HO~~UUIIII. D. B. Boyd mud S. 2. Goldberg, 1. Am. Chn. 
sot. n 3929 (1970). 

~.Lumbroso.C.~netA.ArcorirudG.~BuUSoc. 
Chin Fr. 3838 (1971); H. Lumbroso. D. M. Batin lad P. 
Ployen. lb&f. 819 (1974). 

‘H. Lumbroso, D. Lloyd ul CL S. Harris, C.R Acod ScL Parir 
(C) 2l8,219 (1974). 

‘L. Micheel. Ph.D. Thesis. Ciucimuti. Ohio. U.S.A. (1969). 
‘A. F. Cameron. N. J. Hair, D. G. Morris lad D. M. Hswky. 
C&em. comm. 7?5(1971). 

Tubk 2. M.p. sad mkromulytkel dets 

1 P-F 174-5 
5 PC1 103-4 
6 P-NO, 221-2 
4 mCI 114-6 
3 0x1 12&130 
28 P-F 101-2 
SH PC1 132-3 
6H P-W 149-U) 
RI mCI MO-2 
3H 0x1 107-8 

Sub 
uituent m.p. C 

Found talc. 
H N C H N 

61.4 
56.6 

2; 
56.6, 
59.0 
54.4 
51.4 
54.7 
54.6 

6.7 14.3 61.2 6.7 I 
6.3 13.3 56.5 6.2 I 
5.9 19.1 53.8 5.9 I 
6.5 13.2 56.5 6.2 I 
6.2 13.2 M.5 6.16 1 
6.3 13.4 59.3 6.1 1 
5.6, 13.9 54.4 5.6 I 
5.4 20.5 51.7 5.3 2 
5.6 13.8, 54.4 5.6 1 
5.1 13.9 54.4 5.6 I 

4.3 
3.2 
ft.8 
3.2 
3.2 
3.4 
4.1 
!&I 
4.1 
4.1 

tl bd m.p. 16&7r (lit.4 M-W); 1H bad m.p. 106-t? (lit’, 105-m. 

Tsbk 3. Physical data from benzene (or dioxan) dipok moments determinstions 

Compound w-a 00 -B P* JJo rt 

CJ&COtdMe, 0.009 17.0 0.287 617.5 53.H 5.27 

p-FC,H.CON-NMe, 0.010 23.8 0.340 896.0 52.9 6.58 

oCICJ&CON-NMe, 0.021 14.6 0.351 636.4 51.4$ 5.34 

mCIC,H4CON-NMe, 0.012 18.6, 0.342 799.5 57.7$ 6.64 

p-ClC&CO~-iMe, 0.009 22.4 0.354 949.3 58. I 6.62 

p-NO,CJ&CON-NMe, 0.007 47.7 0.183 1806.5 59.6 9.mi 

ZZZY 0.06s 0.009 123, 13.91 0.316 0.335 466.3 353.4 52.9$ 32.7 4.51 3.9# 
Nit&entcne O.O% Id-55 0.141 364.8 32.7 J.Mf! 

tin benzeec. if Dot otbcrhc rpcciad. 
MI determiosd in wlutioa: othm cahhcd from the pertinent e~pcrimeatal refraction usb 

yhy~RO - % + R@b-X) - R(benzene), where & = 33.1 cm 

kitaahlre vahnx ux Rd. 12. p - 3.96. J.OOD.” 




