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ELIMINATION REACTIONS IN THE 
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Ati-Elimination reactions of 2-sub&utcd-l,2diphcnylpropanea are described. It is shown that 
dehydrations, dchydrohalogenations and deamina tions of the appropriate compound produa alkcne 
mixturea containing 45-55 % of a-bcnzylstyxne. This alkene is shown to be the least stable of the isomcric 
trio a-bcnzylstyrcnc, cis and rrmrr-cr-mcthylstilbene by isomcrization studies. 

Studies of the dehydration include the l-phenyl-2+substitute4l phenylh2-propauols which show the 
same characteristics as the unsubstitutal alcohol. On the baais of the e&t of substituents on the rate of 
dehydration, it is suggwted that thcae eliminations proceed through a carbonic ion like transition state. 
The composition of the initially formed alkene is then determined by the steric six of the groupe attached 
to the reaction centre. 

ELIMINATION reactions of 2-substituted-1,2diphenyLpropane (1) can produce three 
isomeric alkenes, CI’P and trans-a-methylstilbene and a-benzylstyrenc. Our study of 
these reactions was stimulated by the chance observation that the acid-catalyzed 

1 

dehydration of 1,2-diphenyl-2-propanol (1, Y = OH) produced an alkene mixture 
surprisingly rich in a-benzylstyrene. This contrasted with earlier reports’* ’ of the 
dehydration and with the naive expectation that the double bond should be formed 
in conjugation with both aromatic rings. 

In seeking an explanation of the conflict between our observations and those 
previously recorded, a study of this dehydration as a function of time was undertaken. 
The results, which are summarized in Fig 1, show that the alkene composition formed 
during dehydration (the kinetic product) is approximately 1: 1 trunsa-methylstilbene: 
a-benzylstyrene. It is only aJier the dehydration is complete that a slow isomerization 
of the alkene mixture to its equilibrium composition occurs. The earlier dehydrations 
of this alcohol undoubtedly were effected under conditions which generated this 
equilibrium mixture. 

From a preparative viewpoint, a-benzylstyrene can be synthesized in approximately 
90% isomeric purity by suitable control of the dehydration conditions followed by 
crystallization of the co-product, trans-a-methylstilbene; however, further purifica- 
tion required careful distillation’ or preparative vapour phase chromatography. 
More conveniently. reference samples were prepared by the interaction of benzyne 
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TABLE~.E?QUILIBRIUM~~ MPOSllTON OF 1,2-DI 

Composition 
Comments 

%a %cis %nans 

06 186 81.0’ from cis, q = 80 min 
07 18.1 81.Y from trans, T1 = 240 min 
0.7 18.2 81.1’ from g T,i Smin 

2 19 79 75” in t-BuOH, KOt-Bu catalyzed” 
3 21 76 116’ in HOAc, TsOH catalyzed’ 
2.4 21 766 139” in Xylenc, KOt-Bu catalyzed5 

a 70” in benzene, TaOH catalyzed 
b the time required for the alkcnc to reach a point mid-way betwan its 

initial composition and the equilibrium composition 
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and a-methylstyrene,4 a reaction which produced by-products readily removed by 
column chromatography. 

The equilibrium composition of the “1,2diphenylpropenes” was established by 
isomerization of the three possible isomers under the conditions used in the dehydra- 
tion. This composition is quite similar to equilibrium compositions previously 
reported but generated under different conditions and these are summarized in 
Table 1. 

One observation made during these isomerizations seemed in conflict with the 
results obtained during dehydration. As shown in Table 1 by the T+ values, isomeriza- 
tion of a-benzylstyrene occurred much more rapidly than either of the other two 

TABLE 2. COMPCCSITION OF ELIMUTTON PR~DUCXS 

Y Conditions %Alkcne 

-OH TsOH. benzene, 70” loo 
TsOH, CH,CN, 70 100 
TsCl, pyridine, rellux 42 
POCI,, pyridine 100 

-OCH, TsOH, CHsCN. 50’ 100 

-Cl Pyridine, 70” 100 
-NH, NaNO,, aqu. H,SO, 3 

i-AmONO, C,H6-AcOH, 80’ 72 
i-AmONO, C,H6, 80” 90 

-&H,), KNH,, NH3 61 

* Before acid extraction ; 39 % amine by-product formed 
b After acid extraction 

%&is 

2 
2 
5 
2 
1 

2 
ca 10 

17 
12 

Y 
7b 

%a %trans 

46 52 
43 55 
53 42 
46 52 
45 53 

49 49 
ca 55 co 35 

55 28 
55 33 

2 89 
1 92 

isomers. However, under the conditions of dehydration the a-benzylstyrene, once 
formed, appeared reasonably stable. This difference was traced to the water formed 
during dehydration which, separating as a second phase removed the acid catalyst 
and protected the alkene. Thus, these particular dehydration conditions permitted 
the detection and isolation of the kinetic product rather than the thermodynamic one. 

Other elimination reactions of the 2-substituted-1,2diphenylpropyl system were 
also studied. Here, the production of a-benzylstyrene as a function of the leaving 
group was examined and the results are summarized in Table 2. 

The synthesis of the required intermediates followed conventional procedures and 
these are detailed in the experimental section. Two different methods of dehydration 
were included in the hopes of changing the mechanism of dehydration. The POCI,- 
pyridine procedure has been reported to proceed by an E2 mechanism.6v ‘* Un- 
fortunately, a p-toluenesulfonate could not be prepared so that an in situ generation 
and decomposition was employed. 

The base catalyzed decomposition of the ammonium salt had been examined by 
Hauser and found to be accompanied by an amine co-product. The alkene com- 
position was determined both before and after removal of this amine by acid extraction 

l However see Ref & in which rearrangements, attributed to a carbonium ion intermediate, were observed. 
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to ensure that no isomerization of the alkenes had occurred. Diazotization of the 
2-amino compound was carried out under conditions adapted from Friedman’s 
studies” in order to avoid the large amount of alcohol which was the major product 
of diazotization in aqueous media. 

The results show that the alkenes formed in these various reactions almost in- 
variably contain approximately 50% a-benzylstyrene and is largely independent of 
the leaving group. The sole exception to this is the base catalyzed elimination of the 
quatemary ammonium salt. Some dependence of the cis/trans ratio of a-methylstilbene 
can be seen in the diazotization of the 2-amino compound. 

DISCUSSION 

If an elimination reaction proceeds by the central transition state of an E2 elimina- 
tion,” the product composition is determined by a combination of electromeric and 
inductive effects of the substituent groups. In the case of the system examined here, 
2-substituted-1,2diphenylpropane, these substituents are primarily aromatic in 
nature. Data is relatively meagre for such groups (compared to saturated alkyl 
groups) but Ingold” has shown that both an a- and a B-phenyl group increased the 
rate of formation of the double bond. Ingold’2* l3 and Bunnett” point out that a 
l3-aryl group directs the formation of the unsaturation into conjugation. The presence 
of both an a- and a g-phenyl group should exert a strong directing force on the 
developing double bond bringing it into conjugation with both aryl groups and so 
produce largely a-methylstilbene. For the most part (Table 2) this is not the case in 
these eliminations. 

Alternatively, a carbonium ion mechanism might be considered. Bunnett I1 states 
that an a-aryl and an a-alkyl group shift the transition state from the central position 
in an “E-l like” direction. However, a /3-phenyl substituent has the opposite effect. 

It appears that an “E-l like” mechanism is a reasonable possibility and indeed 
other evidence supports this. Noyce 14* ls has demonstrated a carbonium ion inter- 
mediate in the dehydration of the closely related alcohol 1,2diphenylethanol. 
Bunnett16 has proposed an El-like transition state for the dehydrohalogenation of 
2chloro- 1-phenyl-2-methylpropane. 

In an attempt to provide more direct evidence for an “E-l like” transition state in 
the dehydration of the alcohol, the effect of para-substituents on the rate of dehydra- 
tion was examined. The kinetics of the dehydration measured in acetonitrile using 
ptoluenesulfonic acid as catalyst is somewhat complicated by a second-order 
dependence on the alcohol concentration under certain reaction conditions. A 
complete report on this is under preparation. 

The pseudo first-order rate constants of the para-substituted alcohols are shown in 
Table 3. The value for the p-methoxy alcohol at 50” was obtained by extrapolation 
from lower temperatures but the others were directly measured. It is readily seen that 
electron donating substituents have a marked accelerating affect. Indeed_ a Hammett 
ps plot using the rate constants at SO” is linear when Q+ constants” are employed 
with a p value of - 3.92 Such a behavior reflects considerable charge separation in 
the transition state and confirms an E-l like (or El) mechanism. 

While the product composition from such a reaction should be (and is) relatively 
independent of the leaving group, the factors controlling the alkene composition are 
in dispute. In the case of alkyl groups, Ingold’ 3 suggests that “hyperconjugation and 
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CH, 
I 

TABLET. DEHYDRATIONOF Y 
C-cHz-ph 
OH 

Y 

Cl 

H 

CH, 

O-3 

Temp “C Rate constant, min- ’ 

70 9.83 x lo-’ 
60 8.13 x 1O-3 
SO 3.95 x lo-” 

70 8.81 x lo-* 
60 3.77 x 10-2 
50 1.16 x 1O-2 

50 2.50 x 10-l 
40 744 x 10-l 
30 2.03 x 1O-2 

50 1148 (extrapolated) 
25 3.92 x 10-l 
20 2.21 x 10-l 
13.5 8.32 x 1O-2 

the Saytzeff rule will dominate when the whole of an electron is transferred to the 
leaving group . . . as in any El elimination”. Brown18-Lo has demonstrated that 
steric factors can play a role in product determination and shift the alkene composi- 
tion away from that expected. 

The Newman projection formulae for the intermediate carbonium ion viewed 
down the bond connecting the carbons bearing the aromatic groups are represented 
in 2 and 3 while the same intermediate viewed down the C-CHJ bond is shown in 4. 

--j&-73 CH3---&&=Ph Ph.ACH2Ph 

2 3 4 

If one considers the loss of a proton from the rear carbon of these formulae, it is 
evident that there is a greater increase in steric interaction with formation of the 
double bond in 2 and 3 than in 4. Loss of a proton from the benzylic carbon atom 
(i.e. from 2 or 3) is less favourable than loss of a proton from the methyl group (i.e. 
from 4). The conjugative influence of the phenyl groups is counteracted (at least 
partially) by this steric effect and the formation of a-benzylstyrene (the Hoffman 
product)* is favoured at the expense of the a-methylstilbenes (the Saytzeff product).* 

l While the Hoffman and Saytzeff rules were originally applied to saturated alkyl groups, the terms are 
usai here in the sense suggested by Bunnett” as describing the direction which the new double bond takes 
relative to a ~substituent. 



4282 1. Ho and J. G. SMITH 

The ratio of truns to cis-a-methylstilbene might be due to the relative population of 
2 and 3, the former producing the cis-isomer and the latter the trans. However, the 
observed ratio of trans- to cis-alkene is approximately 50 to 1 and it seems unlikely 
that the amounts of the two conformational isomers 2 and 3 would be this different. 

As the Curtin-Hammett principle would indicate, it is more likely that the factor 
responsible for the observed isomer ratio in the a-methylstilbenes is the relative 
energies of the transition states leading to these alkenes. As the proton is eliminated 
from the rear carbon of conformations 2 and 3, the groups attached to the developing 
double bond become coplanar. It is evident that the increase in steric interaction 
resulting from deprotonation of 2 (phenyl-phenyl interaction) is greater than that 
resulting from deprotonation of 3 (phenyl-methyl interaction). This difference is 
reflected in the much smaller amount of cis-a-methylstilbene formed than crans in 
the kinetically controlled product. 

Not surprisingly, the presence of a para-aromatic substituent had little effect on 
the composition of the products. Both the kinetic products (Table 6, Experimental) 
and thermodynamic products (Table 7, Experimental) are essentially independent of 
this substituent since it has little effect on the steric size of the groups in the vicinity of 
the reaction centre. The differences noted in the ratio of trans-a-methylstilbene to 
a-benzylstyrene reflect the ease of isomerization of the a-alkene to the equilibrium 
composition. 

The single exception to the product pattern shown in Table 2 is the elimination of 
the (CH,), N-group effected by a strong base. It is possible that a change in transition 
state is occurring but a control run showed that a-benzylstyrene is rapidly isomer&d 
under the reaction conditions to a product similar to that isolated. Consequently, no 
conclusion can be based on this particular observation. 

EXPERIMENTAL 

M.ps are uncorrected and were determined on a Mel-tcmp apparatus using open capillark The NMR 
spectra were recorded on a Varian T-60 spectrometer using 10-15 y0 solns of the compound in CDCI, 
with TMS as an internal standard. Line positions are reported in ppm downfield from this standard. IR 
spectra were recorded on a Beckman IR-10 spectrometer. Microanalyses were carried out by A. B. Gygli, 
Toronto. 

All VPC analyses were performed on a Varian-Aerograph model 1520 gas chromatograph equipped 
with tlame ionization detectors. Peak areas were measured by a Disc integrator and corrected using res- 
ponse factors obtained with standard mixtures of the pure compounds. Generally, a 5 fi by 4 inch column 
packed with 10% Carbowax 20M on Chrom W 80/100 mesh was used lo effect separation of the com- 
ponents. The column was operated at 165” with the injector at 175”, detector at 255” and a helium flow 
rate of 30-35 ml/min. In the case of 1-phenyl-2+-chlorophmyD2-propanol. a column temp of 180” was 
used. The more sensitive alcohol, I-phenyl-2-@-methoxyphenyl)-2-propanol, required the same column 
treated with potassium hydroxide lo prevent on-column dehydration. 

ZsomerIc 1,2-diphenylpropenes. &-a-Methylstilbene was prepared by the reduction of cis-u-phenyl- 
cimmmic acid” with LAH-AK&” in 35% yield; m.p. 47-48”. The NMR spectrum showed CH, at 2.17 
(doublet, J = 1.4 c/s, 3H), the vinyl H at 6.60 (quartet, 1H) and the aromatic H in a complex band 6.9-7.1 
(10H). Analysis by VPC showed the material to be free of the other two isomers. 

transa-Methylstilbene was prepared by th acid-catalyzed dehydration of 1.2-diphenyl-2-propanol 
under equilibrating conditions The NMR spectrum showed the CH, at 2.26 (doublet, J = 1.4 c/s 3H) 
the vinyl H at 681 (quartet J = 1.4 c/s, 1H) and the aromatic H as a broad singlet at 7.3 (IOH). 

a-Benzylstyrene was prepared4 by the reaction of benzyne with a-methylstyrene in 30% yield, b.p. 
104-108” at @w7 mm. The NMR spectrum showed the CHI as a broad singlet at 3.43 (2H), the two 
vinplic H as broad singlets at 4.97 and 5.43 (1H each) and the aromatic H in a broad band 70-7.5 (10H). 
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Preporution of 2-substituted-lo-diarylpropanes. The required alcohols were prepared by the interaction 
of substituted acetophenones with benylmagnesium chloride. The results and properties of the products 
are summarked in Tabk 4. NMR data are recorded in Table 5 together with that of the other compounds 
prepared. 

2-Chloro-1.2~diphenylpropane. 1,2-Dipbenyl-2-propanol was converted to the corresponding chloride in 
90% yield using the procedure described.” 

TALILE 4. PREPARATION of X0 F”CH1a 

OH 

Theory Found 
X % Yield m.p. b.p. (mm Hg) 

%C %H %C %H 

H 84 4849 W(1.5) - - - 

Cl 81 56.5-58 14ft-150(09) 73.01 6.13’ 73.10 6.25’ 
CH, 76 - 138-140(1.2) 84.92 8-02 85.31 784 
OCH, 82 - 156-157 (08)b 79.32 1.49 79.12 7.43 

’ %CI: Calc 14.37; Found, 1436%. 
*Distilled in the presence of a little Na,CO, to avoid dehydration by traces of acid. 

TABLE 5. NMR DATA OF COMPOUNDS PRBPARBD 

Y&Hz0 

X Y LiCH, M3H, 6 other 

OH 
OH 
OH 
OH 
OCH, 
Cl 

NH, 
N(CH,)z 

0 

II 
NH-C-H 

0 

II 
NH-C-Ph 

H 150 3.03 
OCH, 1.42 2.95 

CH, 1.42 2.95 
Cl 150 3-00 
H 140 2.94 
H 1.89 3.35 
H 1.38 290 
H 1.19 2.95 

H 

H 

3.61, OCH, 
2.25, aromatic CH, 

2.98, OCH, 

a-NH, 
220, N (CH,), 

see Experimental 

1.79 3.22,36@ 

a Reveral hours were required to observe exchange with D,O. 
bARquartet,J = 13c/s. 

Prepararion of 2-methoxy-1,2-diphenyfpropoae. 1,2-Diphenyl-2-propanol (21.2 g 01 mole) in 100 ml 
MeOH containing p-toluenesulfonic acid (05 g, OW263 mole) was refluxed for 5.5 hr. The MeOH was 
removed under reduced press and the residue~diasolved in 75 ml ether. The sohr was washed with water, 
dried (Na2C0,) and evaporated to give 21.2 g crude rtsidue which on analysis (VPC) was found to contain 
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2-methoxy-1.2diphenylpropane 93.4 “/, 1,2_diphenyl-2-propanol 1.1x, trons-a-methylstilbe 2.2 %, 
a-benxylstyrene 3*3”/ and a trace of c~s-a-methylst~~e. The crude residue was dissolved in a small 
amount of hexanc and chromatographed on a column of s&m gel. Elution with hexane gave 175 g (77.4% 
yield) 2-mcthoxy_lJdiphenylpropane; b.p. 92-94” (0.1 mm). (Found: C, 8482; H, 805. Calc for 
CL6HIsQ: C, W-92; H, 8.02%). 

2-Dimetlrylamino-1,Zdiphenylpropane. 2-Dimethylamino-1,2diphenylpropane was prepared in the man- 
ner described by Hauser’* 23* s4 . m 75 % yield, b.p. 122-123” at @8 mm. 

Preparation of 2-uminu-1,Zdiphexyfpropune. It was found necessary to modify the preparation des- 
t~+bed.~’ KCN (39 g, 06 mole) and 1,2diphenyl-2-propanol (42.4 g, @2 mole) were suspended in 120 ml 
dibutyl ether and cone H,SO, (80 ml) was added at such a rate that the temp did not rise above 70”. 
After addition was complete, the reaction was stirred a further 2 hr at 50-6O’ then cooled, made basic 
(2oD/, NaOH) and extracted with ether. After removal of the solvent, the residue was rmrystaliixed from 
EtOH to give 47.8 g (63% yield) of 2-formamido-1,2diphenylpropane, m.p. 1085-1105”. (Found: C, 
80.59; H, 7.31; N, 5.88. Calc for C&Hi,NO: C, 8030; H, 7.16; N, 5.85%). 

‘Ihe NMR spectrum was a superposition of the spectra from two isomers due to restricted rotation 
about the amide C-N bond Integration allowed the foltowing assignments; Isomer A (60”/0) showed a 
CH, singlet at 1.67, the CH, as an AB quartet at 3.12 and 3-45 (J = 14 c/s) aromatics 6-8-73 and 
0 
II 

C-H as a doublet at 800 (J = 8 c/s). Isomer B (40%) showed a CH, singlet at l-70 the CH, as a singlet at 

i? 
3.10, the aromatics 6.8-7.3 and -C-H as a doublet at 8.12 (J = 3 c/s). 

TM 2-formamido derivative (10 g 0042 mole) was hydrolyxed by refluxing under N, in 100 ml 6N 
HCI. On cooling, partial precipitation of the amine salt occurred. The mixture was made basic with 20% 
NaOH and the product isolated by ether extraction. After drying (MgSO,) and removal of the solvent, 
the residual oil was distilled to give 6+J g (71% yield) 2-amino-1,2dipheuylpropane, b.p. 124-125” at 1 mm. 
(Found: C, 85.38; H, 8.26; N, 6.76. Calc for C,,H,,N: C, 8525; H. 8.11; N, 6.63%). 

Acid-cat~lyzed dehydrutiar 4 15-diphenyb2-propawl Tbz alcohol (00071 mole, 1% g) was placed in a 
flask equipped with a regux condenser and mechanical stirrer operating through it and immersed in a 
Tamson constant temp bath controlled at 500 f 01’. The solvent, 15.0 g of anbyd acetonitrile, was 
measured in through a side ueck and the soln allowed to equilibrate. The catalyst, ptoluenesulfonic acid 
(075 g 3.41 x lo-’ mole) was measured in as a freshly prepared soln in acetonitrilc. 

Periodically, approximately O-5 ml samples of the mixture were withdrawn, quenched by adding toanhyd 
Na,C03 and analyzed by WC. 

The first-order rate constants obtained for the disappearance of the alcohol are summarixed in Table 3. 
In addition, the composition of the alkenes formed at 10 % and 25 % reaction are summarixed below in 
Table 6. This same procedure was used for dehydrations in benxene (temp = 70”) although no attempt at 

TABLE 6. INITMLLY FaRbmLl ALKENE (2abwcsrnON 

from Y 

7% 

C-CH,-Ph 
I 
OH 

Alkene ratio ~$rans-a-metbylsti1ben~ 
Y Temp.,“C %a-benylstyrene 

at 10% reaction at 25 % reaction 

H 50 1.14 l-20 
Cl 50 l-28 1.40 
CH, 30 l-22 1.27 
mH3 13.5 1.38 1.36 

’ cis-x-metbylstilbene was too small to measure accurately. 
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studying the kinetics was attempted because of the non-homogeneity of the system. By continuing the 
reaction until the alkene composition became constant over a 24 hr period, the equilibrium composition of 
the alkene mixture was obtained and is summarized in Table 7. 

TABL@ 7. EQUlLtRRlUM ALKENE coLBoslllON 

Starting alcohol 

CH, 

p-Y-C,H,-C-CH,-ChH, 

I 
OH 

Alkeoe composition, 70” in benxene 
%a %cis %@a 

Y=H 07 18.2 81.1 
Y=OCH, 0.4 18.6 801 
Y=CH, O-6 18.2 81.3 
Y = Cl @6 17.8 80-O 

For the case of Y = H, the individual alkenes were isomerizai at 70” in benzene with ptoluenesulfonic 
acid catalyst. Here the soln was homogeneous and the equilibrium compositions as well as an estimate of 
the rate of isomerixation (f,) was obtained. 

The results are summarixed in Table 1. In the case of a-benzylstyrene, the alkene was 90% isomerixed 
before the tirst sample (10 min) was taken. Consequently, this T, value was approximated. 

Dehydration of 1,2_diphenyl-2-propanol wit/t POCJ,-pyri&e. A stirred soln of 1,2diphenyl-2-propanol, 
9+3 g (0043 mole) in 37.5 ml in pyridine was treated with 7Q ml (0075 mok) POCl, added dropwise over 
30 min. The temp rose to 42” and was maintained at 45” for 48 hr. Periodically. small samples were with- 
drawn, extracted with ether, washed with water, dried @JarSO,), and analyzed by VPC. The composition 
shown in Table 2 was unchanged over a 24 hr period. 

Dehydration of 1,2-diphenyl-2-propal with ptoluen.esuljbnyl chloride and pyridine. A mixture of 2.12 g 
(001 mole) 1,2diphenyl-2-propanol, 1.9 g (001 mole) p-toluenesulfonyl chloride and 20 ml pyridine was 
refluxed under N2 for 20 hr. The product was isolated by ether extraction of the soln after dilution with 
water and analyxed by VPC. The product composition is shown in Table 2. 

cA?enzybtyrene and transa-methvlsrilhene pin dehydration of 1.2~diphenvLZpropano1. To a soln of 
250 g ~toluenesulfonic acid in MO ml benzene at 70”. 500 g (@236 mole). 12diphenyl-2-propanol was 
added with stirring The progress of the reaction was followed by means of the IR spectra of samples 
withdrawn at intervals. After 3.5 hr, the OH band of the alcohol had disappeared. The reaction mixture 
was cooled, treated with anhyd Na,C03, filtered and concentrated under reduced press to about 100 ml. 
The solid which separated was filtered off and recrystallixed from EtOH to give 210 g (45+)% yield) tram- 

a-methylstilbene, m.p. 79-80”. Analysis by VPC showed one component. 
The benzene filtrate was concentrated further and any residual alcohol was removed by chromatograph- 

in8 on a column of alumina with light petroleum (3(Mo”) as eluant. There was obtained. after vacuum 
distillation of the etlluenf 17.2 g (37.5%) of olelins; b.p. 126-1 m at 1.7 mm. Analysis by VPC indicated 
the presence of 3.7 % cisa-methylstilbene, 896 % of a-bcnxylstyrene, and 6.7 % tmnsu-methylstdbene. 
Further purification of the a-benylstyrene was effected by preparative gas chromatography using a 10 ft 
by 0 inch column packed with 20% Apiezon J on Chran W 60/&o mesh. operated at 165”. 

Dehydrohalogenation of 2-chloro-1,2-diphenylpropane. The 2-chloro-12diphenylpropane (2.30 g, OGI 
mole) was dissolved in 20 ml pyridine and the soln placed under N, in a constant temp bath at 70”. The 

reaction was monitored by following the disappearance of the Me absorption of the chloro compound in 
the NMR spectrum of the soln. After 24 hr, the chloro compound had disappeared and the soln was 
subjected to VPC analysis at this time and 24 hr later. No dilference was observed in the two analyses the 
average of which is shown in Table 2. 

Preparation and reaction 01 2-(1,2-diphenylpropyl)trimethylawunonium iodide. The procedure describe& 
was used to prepare 2-(1,2diphenylpropyl)trimethylammonium iodide. The quaternary ammonium salt 
(0025 mole) was added to OG7 mole potassium amide in u)o ml liquid ammonia Tbe mixture turned dark 
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after 30 mm and was stirred for 2 hr. Ether was added and the ammonia allowed to evaporate. A sample 
was withdrawn, diluted with 20 ml ether, washed with water, dried and analyzed by VPC. 

The remaining soln was treated with 60 ml 2N HCI and extracted with ether. After washing with water 
and drying, this extract was analyzed by VPC. Both results are shown in Table 2. 

Jsomerization of or-benzylstyrene by potassium omide in liquid umnwnia. a-Benzylstyrene (1.94 g, 001 
mole) was added to a stirred suspension of DO5 mole potassium amide in liquid ammonia and stirred for 
3 hr. The product was then isolated as described above. The alkene mixture consisted of 91.0 % transu- 
methylstilbene, 7-6 ‘A cis-a-methylstilbene and 1.3 y0 cr-bcnzylstyrene by VPC analysis. 

Elimination of 2-amino-1,2_diphenylpropane with isoumyl nitrite. The procedure described”’ was fol- 
lowed. The amine (11.2 g, 0053 mole), dissolved in anhyd benzene (20 ml), with or without glacial AcGH 
(@lo mole) added, was treated with isoamyl nitritez6 (1.29 g, 011 mole) with stirring and heating in an 
80“ oil bath. Samples were withdrawn at regular intervals with a syringe, quenched on anhyd NazCO, and 
analyzed by VPC. After 10 hr the reaction attained the constant composition shown in Table 2. 
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