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M -Conligurauons arc assigned to lsomcric I .2diaryl4dimethylamlao-3-mcthylbut-I-cncs oo Ihc 
basis of differences in the PMR charac~eristks of tsomcric pairs. To aid the work. the inllucncx of a- 
rubstituenu upon vloyltc chemical shins m a sews of cis and WON a-sub&rued st~lbcna has been 
determined and mterprctcd in wrms of probable conformations. 

ACID catalysed elimination of I ,2diaryl4dimethylamino-3-methylbutan-2-ols (1) 
was previously shown to result in the exclusive formation of mixtures of the corres- 
ponding cis and tron. but-lenes (II) of unestablished configurations.’ In view of the 
use of PMR spectroscopy in assigning configurations to the related butenes (III), 
in which a ~-MC substituent is absent,’ the PMR characteristics of a series of isomeric 
pairs of 3-methylbut-l-enes (II) were recorded (Table I); data for the minor isomers 
were derived from spectra of the total cl&nation product in cases where only the 
major form was isolated in a pure condition. 

NMc,.CH,.CHMe.C(OH)Ar.CH,Ar’ 

NMe,*CH,*CHMc*CAr: CHAr’ NMc,(CH,),CPh. CHAr 

II III 

In the butene isomers III, the trans vinylic proton has a 1 s16 c/s lower field chemical 
shift than the corresponding cis signal, a difference which provides evidence of 
configuration’ (the degree of molecular planarity is greater in the trans isomer and 
hence the truns vinylic proton is more deshielded by the aromatic system than the 
same proton of the cis isomer). 

In isomeric 1-phenyl and I-psubstituted phenyl-3-methylbutenes II, however, 
cis and trwts vinylic protons have near-coincident chemical shifts (Table 1, Nos l-3). 
results which indicate that vinylic screenmg factors (which must be similar in such 
isomeric pairs) are signiIicantly influenced by the additional 3-Me substituent. 

l POSI Doctoral Fellow, lloiverrlty of Alkrta. 
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TABLE 1. PMR CHARACTERISTICS OF 1.2-DlARYL.4DIM~~Y~~l~~~Y~~T-I-eNPJ IH C~I,’ 

No. Aryl p~oupr 

ctlcmiul shift 

Proton group Form _ ___-. _- DilTemlce’ 

Major isoour Minor isomer 
-. ._.-_._ _--. -.. - ..-. .__-- 

I 1.2~Diptmlyl vinyl2 ba!x 391 3905 + DS 

(3:2r HCI’ 398.5 397 + I.5 
.- --. .-. .-- .--- _-- 

NMC, blLw 134’ 123‘ +II 

HCI 171,168’(J4) 160,1W(J4) +ll.5 
- --. _-_ _-_ _- . ..-. 

~-MC base 68.2 (J 7) 66@V7) + 2.1 

HCI 9@ (6) 8(r(JT) +2 
__-. __-.. _. - ..__ .__ _-. ___ ____ 

2 I-pfolyl-2-phenyl vinylir’ base 388 388 0 

HCI 395 i 
_-. __-. _ __- ,_ 

NMe, base 132 123’ +I1 

HCI 171’ i - 

--- .- .--. ..-- .-. 

3-m base W(J 7) WY (J 7) + I.5 

HCI 88’ (6) i -_ 

.- _~. .-.--. --. _ .-. .._- .- 
3 I-pMcO-pbcnyl- nnylic” bsse 386.5 386 5 0 

2-phcnyl HCI 392 i 
.-. .-- .- .-. _ 

NMC, base 135’ 124’ +I1 
HCI 168’ 1 -. 

-- _.-- ..-- _ _.- 
~-MC base 62 (J 7) 66’ (J 7) + I 

HCI 91’ (6) i . 

4 I-o-Tolyl-2-phcnyl vinyliC base 393 384 +9 
(2:lY HCI 404 397 + 7 

.--- _ _.. -.--. ..- _ . 

NMc, base IW Izo5’ f 13.5 

HCI 169J 155’ + 14 
._. - .- -_- -. .- 

3-Me base 72@ (I 7) 62’ (I 7) + 10 

HCI 95’ (6) 84’(J 7) +I1 
..-_ _ _..-- .-- _- -_- .-. 

5 I-Phcnyl-2-pMc0 vinyl2 HCI 397 401 - 4 

PbcnYl NMcl HCI 171’(14) 157’ (J 4) + 14 

~-MC HCI 90’ (6) 88‘ (J 7) + 2 

6 I-o-F-phcnyl-2- vinyli? base 395 380 +I5 

phayl HCl 405 395 + IO 

(3:2)’ ~- .- --. ..- 

NMCa base 133’ 12? -11 

HCI 169’ (J 4) 157’ (J 4) +I2 
-. _ _-... _-- .- _- 

~-MC base 69’(J 7) W(J 7) + 5 

HCI 93 5’ (6) 81?’ (J 7) + 5.5 
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TABLE I. PMR CHARA~ISTICS OF I .2-Dl.UYL~DlWIHYL *Ml?Jcr3-uFzTHYlsur-I-eWS IN CDCl 

NO Aryl groups 

Chemical shill 

Proton group Form _.- __ _ DilTcrcnceb 

Major isomer Mmor isomer 
_.--- . _ _ - ._-- -_-_.... 

7 I-o-Cl-phcnyl-2- vinyli? base 400 3L16 + 14 

phmyl HCl 406 39s +I1 

(2:lf -. __.-.-- 

NMC, bn.u 134’ 122.5’ +llS 

HCI 173’ (J 4) IV’ (I 4) + I6 
- . . . -- 

3-Me base 71’ (I 7) 6Y(J 7) +6 

HCI 94’ (6) gl’(J 7) +7 

’ Chemical shifts in c,s from IeIramcIhylsilane (60 Mc:s opcraImg frequency). coupling constants and 

widths 81 half height ( WH) In c:‘s. 

’ Major chemical shift- minor chcmmal shift In c:s 

’ Major :minor ratio from N-Me or ~-MC inIcgrals. 

’ Narrow singlet. 

’ The spectrum of the major (rroru) HCI was very sIrmlar IO IhaI of a 3mcIhylburene HCI. m.p. I65 

168 , kmdly supplied by Geigy Laboratories and consIdered IO be a bus-2cne;‘* II conIamcd Ihe CIS 

but-l -enc HCI as a conIaminant 

I DoubkI of doublets becoming sIngleI in prescnoc of DrO. 

’ Doubkt. 

’ Mid-poinr d doublet showing virtual couplmg. ouIer peak scparanon m parenthcsIs. 

’ NOI recorded. 

’ Broad singleI. 

’ lnregrals m parcnIhaIs. 

’ TripleI J = 7c.s. 
- Ccnlre of ovcrlappmg quarlels. 

l Cenrrc of broad InplcI. 

. The 6 c:s difference bcIwecn the vinylic chcmxal shIfIs of the alkena derived from X and those ob 

Iamcd from XIII (R - EI) arc attribumd IO instrumental variations, spectra of the former sampks being 

recorded In London and the IaItcr in EdmonIon on different makes d instrument. 

r Quarrel. 

Further data on this point was sought by a study of the PMR characteristics of a 
series of cis and rrun.s cc-substituted stilbenes (preparation described later) which are 
non-basic analogues of the 4-aminobut-l-enes II and III. 

Vinylic chemical shifts in cis and trans stilbene and a-substituted derivatives are 
given in Table 2. In trans stilbene (IV, R = H) both aromatic rings may be coplanar 
with the doubk bond and it is evident from models of this conformation that the 
vinylic protons fall within the paramagnetic deshielding zones’ of both aromatic rings. 
The ring adjacent to an aIkenic proton must have the major influence upon its 
chemical shift, but the contributioo of the a-aromatic group is significant as is evident 
from a comparison of vinylic chemical shifts in rrun.s stilbene (426 c/s) and styrene 
(near 400 c/s for a-proton) l *’ When R in IV is Me, interactions between this group 
and o-aromatic protons are generated in planar conformations which may be relieved 
by rotation of the aryl rings out of the double bond plane. The rotation of either ring 
will result in the vinylic proton being less deshielded (since both contribute) and will 
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awe this proton to come to resonance at a higher field position. As R increases in 
size from Me to i-I%, the extents to which the planar system is perturbed will increase 
with consequent progressive upfield shifts of the vinylic resonance signal, as are 
observed. In cis stilbcne (V, R = H) severe aromatic interactions preclude an overall 

planar molecule and a likely conformation is one in which the interplanar angle of 
rhe rings is near 45”, the orrho proton of one ring tying immediately above the plane of 
the other ring (Fig. 1); this arrangement allows minimum divergence of aromatic and 
doubft bond planes. Support for the favoured nature of this ~nfo~ation derives 

FIG. 1 Diagram of a probabk cir-stilbcne conformatroo. A: Right-hand ring in ptanc of 
paper; B: molecule viewed along a a’ axis. 

from thearomatic PMR signaisofthe isomeric stilbcnes* in trnns stilbcne,pronounced 
chemical shift di&renoes amongst the aromatic protons (broad m~tiplet PMR signal) 
obtain, due to the descnenin g infiucna: of the double bond substitucnt. The cis 
aromatic signal however, is a remarkably sharp singlet, indicative of chemical cqui- 
valence amongst aryl protons Reduced chemical shift differences respecting these 
protons is to be expected if the stilhcne conformation (Fig. 1) is favoured, for two 
reasons: (1) the non-planarity of aromatic and double bond planes as shown will 
reduce: the magnetic influence of the vinyl substitucnt because of decreased con- 
jugation; and (2) vinylic dcshielding of the aromatic protons (effect on o- > m > p) 
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will be offset by aromatic shielding (same order of effect).* The overall screening of 
cis compared with tr~s aromatic protons in isomeric stilbenes is shown by the higher 
chemical shift of the ci.s signal (cis 430, rrwrs centre near 442 c/s) while the divergence 
of aromatic and double bond planes in the cis isomer is clearly responsibk for the 
&-resonating at a markedly higher field position than the ~WIIS-vinylic proton. 
Models show that replacement of a vinylic proton in the cis conformation (Fig 1) 
by Me would be expected to little change the overall molecular planarity, while 
a-Et and a-i-Pr substituents should only affect the adjacent ring plane (it will deviate 
more from the double bond plane), i.e. the ring that has the least influence on the 
vinylic proton. The cis vinylic chemical shift values of Table 2 are in genera) agreement 

TARLF 2 VINY1.K (‘iiEMlC~1. SIiIF-TS 0 SOME ‘I-S~IBST~T~KETED l!WWtRII‘ STILBENES Iv AM> v 

No R 

Chemical shift’ 
Differena (A) _ .- - - -_ - 

Ironr-vinylic cis-vinylic 
(fronr-cic) c/s 

-. - - -- -. .- - - - - -. - -- - - 
1’ H 426’ 394’ 32 

- - - - - .- - - - -. - .-. - .- - _ 

2 Me’ 4w 3w I9 
- - - - .- - - - ..- - - - .- - - 

3 EI 398’ 3w I6 
- .-.-------------- 

4 i.WPr 383’ 3w 3 
-------.- -.-.--. - - - 

5 CH,CH,NMcl 406 3w 16 
_ - - -. - .-. - .- .- _- _ - __ __ _ 

6 CHMeCH,NMe, 391 3905 D5 

’ In c/s from tetramcthylsilane (60 MC/S operating frequency), solvent CDCI, 
’ Referena4 
’ Narrow singlet. 

’ Me signal is a narrw doublet (I I ,5) 81 132 c/s in both isomers. 
’ Broad singlet. 

with these arguments; in the cis stilbenes V the signal moves progressively upheld as 
R increases in size but the shift from R = H to R = i-Pr in the ci.s series (14 c/s) is 
much less than that observed in the corresponding tram komcrs (43 c/s). While 
replacement of a-Et by a-i-Pr in cis stilbenes V has only a small influence on the 
vinylic resonance position, the same change in the truns series brings about a pro- 
nounced upfW shift with the result that the cis and OWLS vinylic chemical shifts of 
the isopropyl isomers differ by only 3 c/s (at a 60 Mcfs operating frequency). 

l In Ibe cu conformatton (FIB. I) the aromatic protons of one ring are subject IO rk magnetr mlluencc 
dthcotba~~rond~rrkliH~~OIUdo~e~d~PTO(On(rberlieaboHtbc~ 
of Ihc scxcmd ring) s&w3 IhBI IhiS inn- thoukl be sc7edIlgIhconhoproIoobcin~cbcmoSIMdIhe 

pm?-pm&m Ibe kasI dra%cd. Tbac coaridmtiom tie into -I Abe quivaknt form d conformation 
(Fig I) in wbkb the e and m-protons are nzveraed; in the CLI da particular o-proton, for exampk.. tbc 
magndc influmce of the second ring will be an l - d strong sbiekling (o-proton dose IO and above 

second tin& and wak &shielding (o-proton rtzmowd from and in the plane d OK aawd ring), i.e. Ned 
shielding. 



3036 A. t’. CASY. A. PAJKLKAR and P. Pociu 

It may similarly be deduced that the planarity of the cis 3-methylaminobutene 
derivatives (Table 1, Nos. l-3) is governed chiefly by interactions between the cis 
aryl groups whik that of the corresponding rro~ isomers is influenced largely by 
interaction of the I-aryl and bulky &aminoisopropyl substituents. The two inter- 
actions appear to disturb the overall molecular planarity in similar degrees, since 
cis- and trots-vinylic chemical shifts in these isomers are almost identical, a fact which 
precludes their use in configurational assignments. The near-magnetic quivaknce 
of vinylic protons in isomeric B_aminoisopropylstilbenes no longer obtains when the 
1 -Ph group of such derivatives carries an ortho substitucnt, as is evident from the well- 
separated vinylic chemical shifts of the isomeric butenes (Table 1. Nos, 4, 6 and 7). 
Models show that interactions between aromatic groups in these derivatives are 

VI R’ - Me. F or Cl VII 

enhanced in cis but little changed in mm isomers. Further, in the mms conformation 
(VI), the vinylic proton will be deshielded by the nearby ortho substituent R’ while 
the same proton in the corresponding cis conformer (VII) will be little aflecected in this 
respect because it is well removed from the plane of the adjacent aryl substituent 
(cf the effects of ortb substituents on the chemical shifts of z-protons in substituted 
styrenes).’ On these grounds, cis vinylic signals in the derivatives VII should be at 
higher, and tram protons in VI at lower fields than the corresponding signals of the 
1.2 diphenylaminobutenes (II, Ar = Ar’ = Ph), and configurational assignments 
have been made accordingly. UV data supports these assignments in the case of the 
I-o-tolyl pair (Table 1, No. 4). the mm- having an absorption maximum at a longer 
wavelength (250 mp) than that of the cis-member (243 mp). The isomeric pairs 
(Table 1, Nos 4,6 and 7) also differ in respect of their dimethylamino and secondary 
Me proton resonances, the lower field positions of these signals in the mans isomers 
bting interpreted as follows: In cis isomers VII the C-2 side chain R is inlluenced 
magnetically only by the C-2 aryl group, the C-l aryl group (rrans) being too far 
removed to have a significant effect. In tram isomers VI, however, the same side 
chain falls under the magnetic influence of the nearby cis I-aryl group as well as the 
C-2 aryl group. If the C-l aryl group has a deshielding, rather than shielding influence. 
(as models indicate), lower field resonances of the NMe, and secondary Me signals 
are to be anticipated in the mans isomers. The effect of cis and trolts-1-aryl groups 
upon the chemical shifts of C-2 side chain substituents, as considered above, should be 
generally true for all isomeric 3-methylbutenes (II). Hence, the configuration of 
isomeric pairs which have similar vinylic chemical shifts may be assigned on the basis 
of differences in their NMep and 3-Me signals. Accordingly, the major isomers 
(Table 1, Nos l-3 and 5) are given a Irms-, and corresponding minor isomers, a 
cis-configuration. 
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PMR characteristics of the aminobutene (II) hydrochlorides provide 
points of interest: 
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several 

(1) vinylic chemical shifts in both cis and cruns isomers move downfield by 5 to 
16 c/s upon base protonation, a probable consequence of the greater deshielding 
influence of char@ over neutral nitrogen. This infiueoce is readily evident in ci.s 
isomers and models show that N+ may also approach the C-H vinylic region fairly 
closely in frcuu analogues. 

(2) While ci.s 3-methyl signals in the salts are near symmetrical doublets, corre- 
sponding trant signals are deformed, showing that virtual coupling effects occur in 
the latter isomers Coupling of this nature will occur when the chemical shifts of the 
a- and &protons in the system VIII approach one another sufkiently c10sely.~ 
In the bases, the cis and crans a/g chemical shift difIerences are probably dissimilar 
partly as a result of the trans, but not the cis, C-2 side chain being influe-ced by the 
1-aryl group and are of magnitudes that further downfield shifts of the g-protons 
(induced by base protonation) provide conditions for virtual coupling only in the 
Ir0n.s isomer. 

VIII 

(3) The NMe, signal forms either a doublet of doublets or a broad singlet in CDCls 
collapsing to a narrow singlet when D,O is added observations which show the 
two N-Me groups to be non-equivalent in the salts Bonding between protonated 
nitrogen and the n-electron system, which would lead to restricted rotation about the 
nitrogen--side chain link, may be responsibk for this phenomenon. 

The vinylic resonances of the cis and rrun.s 1 -phenyl2-panisylbutenc pair (Table 1, 
No. 5) are unusual because the cis, rather than the trwns signal, has a lower field 
position, configurational assignments to these isomers king based upon the lower 
field NMe, and ~-MC signals of the major form, the deformed nature of the 3-Me 
signal of the major hydrochloride and UV data [A_ 232 and 256 mp (major), 247 mp 
(minor) in EtOH]. This reversal of vinylic resonances may be related to differing 
screening influences of the p-OMe substituent (demonstrated in styrenc and stilbene 
derivatives’,‘) in the two isomers and is being further studied. 

cis and from a-Methylstilbene were obtained by reported methods.a~9 While 
acid-catalysed dehydration of 1,2diphenylpropan-2-01 (IX) gave rx-methylstilbenes 
only (crunr exclusively when a mixture of acetic and hydrochloric acids was used), 

Me 
I 

PhCH,*C*Ph 

I 
OH 

IX 

CH,Me 

I 
PhCH,*C.Ph 

I 
OH 

X 

CHR 

I’ 
PhCH,&Ph 

XI 
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the same dehydration of lJdiphenylbutan-2-ol (X) gave a mixture of a-ethylstilbenes 
and 3-methyl-1,2diphenylprop2cnes (XI R = Me) in approximately equal parts. 
One isomer preponderated in both the stilbene and propene pairs, the major propene 
isomer being previously encountered as one of the products of the basccatalysed 
fragmentation of 2-chloro4dimethylamino-3-methyl-1,2diphenylbutanc1 (alkene 
analyses are based upon elemental analyses and PMR characteristics, Table 3). The 
route XII -, XIV. which proved specific for the synthesis of cisa-methylstilbene,9 was 

XII XIII 
k 

XIV 

eryrhro 

therefore investigated as a synthetic method for the z-ethyl and isopropyl analogues. 
Reaction between the sodium salt of desoxybenzoin and ethyl or isopropyl bromide in 
toluene gave the C-alkylated product (XII, R = Et or i-Pr) in good yields (signals in 
the vinylic proton region of the PMR spectra of the total alkylation products gave 
evidence that some 0-alkylation also occurred). Reduction of XII (R = Et) by LAH 
appeared to be stereospecific since the PMR spectrum of the total alcoholic product 
XIII (R = Et) displayed sharp, non-duplicated signals and was virtually identical 
with that of the purified solid material. Kay&’ obtained an alcohol of similar m.p. 
by reducing XII (R = Et) with Na/EtOH, and a liquid diastereoisomer by treating 
2-phenylbutanal with PhMgBr. If Cram’s rule of asymmetric induction9 is applicable 
to these reactions, the configurations of the solid and liquid isomers are probably 
eryfhro and rhreo respectively. In contrast, reduction of XII (R = i-Pr) gave a mixture 
of the diastereoisomeric alcohols XIII and isomer (R = i-Pr) (duplicate PMR signals 
for the CHMe, and OCH protons were well defined in the total product spectrum), 
a result which may be due to the fact that the ketone conformation XII is no longer 
preferred (over the alternative in which R and Ph are interchanged) when R is the 
bulky i-Pr group. The product in cold methanol deposited the mixed alcohols and the 
major isomer was isolated from the mother liquors. Dehydration of the secondary 
alcohol XIII (R = Et) by potassium hydrogen sulphate did not prove specific giving 
a 3:l mixture of stilbenes XV (R = Et) and propenes XI (R = Et); the latter Cannot 

PhCH CRPh 

xv 

PhCH2*CPh: CMc, 

XVI 

form directly and must be produced as the result of an equilibration process. The 
mixture showed PMR signals at 382 and 398 c/s (broad singlets) which almost 
certainly arise from the vinylic protons of the isomeric stilbenes XV (R = Et), their 
chemical shifts being close to those of the vinylic resonances of the cis and rrans 
aminostilbenes III. The higher field signal had the larger integral and is assigned to the 
cis isomer on the grounds that this form should be the major stilbene since it is the 
initial product if elimination proceeds by a mm mechanism. Further, the relative 
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intensities of the two vinylic signals were reversed after the alkene mixture had betn 
further equilibrated (in this product, the more stable rtans a-ethylstilbenc should 
preponderate). Reaction of the isopropyl secondary alcohol XIII and isomer (R = i-PO, 
single compound or mixed diastereoisomers, and potassium hydrogen sulphate gave 
approximately equal amounts of a-isopropylstilbenes and the tetrasubstituted ethyl- 
ene XVI. In the PMR spectrum of the dehydration product, the major stilbene 
component showed vinylic and secondary Me signals which were almost coincident 
with those of the minor isomer. Only a trace of the latter was present in this mixture 
which is considered to be almost completely equilibrated because its composition 
was little changed after further treatment with acid. When XIII and isomer (R = i-Pr) 
were heated with KHSO, for 20 min rather than the usual I.75 hr. an identical alkenc 
mixture was obtained, a result demonstrating the rapid dehydration of the alcohol 
and equilibration of the product. Lower field vinylic and secondary Me signals are 
provisionally assigned to rrans a-isopropylstilbene on the grounds of relative in- 
tensities of the major and minor signals after equilibration. Acid-catalysed dehydra- 
tion of analogues such as I (Ar = Ar’ = Ph) with a g-aminoalkyl side chain show a 
two-fold difference from that of XIII (R = i-Prbno elimination occurs into the 
side chain and a significant proportion of the cis stilbene is produced. These results 
may be explained in terms of protonated nitrogen retarding the equilibration of 
butene mixtures, as has previously been shown’to be the case in the interconversion 
of 3- and 5-methyl-4-aryl-1,2,5,6_tetrahydropyridines.” 

TARI~. 3. PMR (‘HARACTWISTICS IN CDCI, OF ALKEW WXTUWS DERIYU) FROM TIE AMIMSALCO~~OLS X 

AM> xi11 (R = EI AM) i-h) 

(See Table I for footnotes) 

Elimmatton 

substrate 
Alkenc component 

Vmylic 

PMR signale 
.-__. 

Mcthylenc 

X 

..__ .-- 
Major sr~lbcnc XV (R - El) 

Mmor sulbcne 

--_ 
404J 

3ax’ 164’ 
-- 

Major propcnc XI (R = Me) 365’ 233’ 

Mmor propcne unresolvable 21r 
-. ..- -. 

XIII major sttlbcnc XV (R = Er) 382” 

(R = EI) Minor stilbcne 39R’ 1 
162, 145’(23) 

_.-- .-.- -. 
Major propcne Xl (R = Me) 36Q’ 29 

Minor propcnc unrcsolvabk 214) (V 1 
._ ---. -_ -.---.. 

XIII Major stilbcne XV (R - IwPr) 383’ 

(R - iwPr) Minor stilbcnc 384Y 
.-- .- ._ ~.- 

I-Bcnzyl-l-phcnyl- - 
2.2dlmethylcthykne (XVI) 

222.Y 

Methyl 
.-_._ 

62’(14) 

. 

_. 

62’ (37) 

. 
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powdered KHSO, (l4g) was heated for I.75 br in an oil-bath maintained 81 1~200’. The cookd me11 

was dissolved io wa~cr (50 ml) aod ~hc aeparatcd 011 extracted with etbcr. The residue from the dried extract 

was distilkd to gin a mixtum of tbc alkeats Xl and XV (R - Et); 4.1 g), b.p. lO>109’/2 mm. (Found: 

C. 92.3; H. 7.55. C,*H ,* requires: C. 92.3 ; H. 7P/’ cbaracteritcd by its PMR spectrum (Tabk 3) Equih- 

bratioo of the mixture (virtually compkte after 075 br) was achieved by treating 1 g with a mixture of 

ghxcial AcOH (50 ml) aod saturated H&-H,0 (I ml) at tbc rdlux temp. Treatmeat of the dlutemoisomcric 

1,2dipbeoyl-3-mcthylbutanols (I6 g) with KHSO, (56 g) as described above gave a mixture of the alkencs 
XV (R = i-PrJ and XVI (I4 gk bp. 123. 126”:2.5 mm (Found: C. 91.8; H. 8G. C,,H,, requires: C. 91 g, 

II. 8 2%) charactcrurd by IIS PMR spectrum (Table 3) A similar mixture was obtained from the pure 

diastercouomcrr alcohol 

The PMR spectra were obtained on Variao A-60 and Perkin Elmer R-IO instruments with TMS as 

internal standard and CDCI, or CCI, as solvmt WC thank Mr G McDooough (University of London) 
for recordin the Pcrkin Elmer spectra and Professor D J Cram for a sample of ris-z-mcthylstilbcne 
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