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SUMMARY 

Reductive metalation by alkali metals of hydrocarbons containing labile 
protons can be accompanied by proton transfer from the hydrocarbon to the derived 
radical anion and/or dianion. The extent of this reaction as a fimction of reaction 
conditions has been studied with buns-1,2_diphenylpropene (I). Three alkali metals, 
Li, Na and K, and two solvents, diethyl ether (DEE) and tetrahydrofuran (THF) 
were examined. 

No significant proton transfer was observed with the Li/DEE. Li/THF or 
Na/DEE system; the product (III) being the vicinal dianion of (I). In the case of 
LiJDEE, the limited solubility of the dianion prevented complete conversion of (I) 
to (III) except in dilute solutions. 

With Na/THF, substantial amounts of proton transfer occurred to form the 
substituted allylic anion (V) from (I). The extent of this reaction could be controlled 
by varying the temperature and was largely suppressed at 0”. 

Extensive proton transfer resulted with K/THF. However, in this case the 
allylic anion (V) so formed was further reduced with dimerization to the tetra-anion 
of 1,2,5,6-tetraphenylhexane, (lX)_ 

The chemical behaviour of alkali metal organometallic compounds is charao 
terizedl by a sensitivity towards labile protons. While this property makes alkyl- 
lithium compounds valuable metalation agents2, it is responsible for a variety of side 
reactions in the preparation and reactions3 of many organosodium and organc- 
potassium compounds_ 

Specifically, it might be anticipated that the formation of organo-alkali metal 
vi&al dianions by the reductive metalation of unsaturated hydrocarbons4 would 
be complicated by the presence of labile protons in the hydrocarbon_ Qualitatively, 
by-products generated by the reaction of such labile protons with the organo- 
metallic derjvative have been observed5s6. However, there remains a need for deter- 
mining more precisely the extent of this reaction and its dependence on the reaction 
conditions. 

For this reason, the reaction between alkali metals and 1,2diphenylpropene 
(I) has been studied. This particular,hydrocarbon was selected since it is known to 
react with alkali metals’** and the lability of the allylic protons has been documented 
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by a number of investigatorsg- “. Additionally, the chemical behaviour3” of the 
related hydrocarbon, stilbene; provided a useful reference point for distinguishing 
those effects due to the allylie protons of (I). 

The following reactions might be expected to occur during the. reductive 
metalation of (I); 

CH3 CH3 CH3 

Ph&CHPh+M P [Ph&CHPh]- M+ s [I’h&CHPh]2M’ 

(I) (II) - (61) 

‘-3 
I 

(I) i- cm) - phC_-CH2Ph]M+ + [Phg-Hph]Mt (2) 

(I3L) (St-l 

CH3 

2(I) + (III) + PhdH-CH,Ph+ 2(V) 

(VI) 

(3) 

Eqn. (1) describes the usual formation of a radical anion (II) and/or a vicinal dianion 
(III) The second and third equations show metallation of the alkene (I) by the 
dianion to produce an allylic anion (V) and a mono-anion (IV)* or the hydrocarbon 
l,Zdiphenylpropane, (VI). 

The occurrence of the proton transfer can be assessed by a determination of 
alkali metal uptake, by protonation of the organometalhc compound coupled with 
product analysis and by deuteration coupled with product isolation and spectroscopic 
examination of the products for deuterium content. lf only reaction (1) occurred, the 
organometallic compound would contain on the average 2 g-atoms of metal per 
mole of initial alkene, the only organic product would be (VI) and this product would 
be doubly deuterated when deuterium oxide was used. If reaction (II) proceeded to 
completion, the product would average 1 g-atom of metal per mole of initial alkene, 
the organic product would be a l/l mixture of (VI) and diphenylpropene (mixture of 
three isomers) and all products would be singly deuterated. Should reaction (3) 
proceed to completion the metal content would be 0.67 g-atom per mole of initial 
alkene, the products would be a l/2 ratio of (Vi) and the isomeric diphenylpropenes 
and only the latter would be found deuterated after deuterolysis. 

It should be stressed that this assessment is focused upon the metalation of the 
alkene (I) by the alkali metal products derived from it during reductive metalation. 
It cannot provide information on the equilibrium between the radical anion (II) and 
the dianion (III) since (II) undoubtedly behaves on protonation1’*13 as an equimolar 
mixture of the dianion (III) and the alkene (I). Since Garst’ has examined the equi- 
librium between (II) and (III) and concluded that the dianion (III) is favoured, we have 
elected to represent the proton transfer as involving the clianion (III). 

* The equation shows the tertiary anion but the isomeric secondary anion is also possible. 
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RESULTS 

In this study the extent of proton transfer was evaluated as a function of the 
reducing agent (Li, Na, or K) and the reaction medium diethyl ether (DEE) or tetra- 
hydrofuran (THF). Table 1 summarizes the effect of these parameters on the equi- 
librium composition of the organometallic compound and the composition of the 
protonation products_ 

TABLE 1 

REACTION OF tmns-1,2..DIPHENYLPROPENE WITH AIXALI METALS 

Metal, M SOi2ieH Mjmole of (1) Proiixt corn~o~t~~n= 

c&(Z) (i?ZI)b CTUIYS-(Z) Dimer 

Li DEE 0.5 24 13 1 62 * 
Li THF 2.0 loo t= t t 
Na DEE ZO 99 cl t cl 
Na THF 1.6 72 3 I 24 
K THFd 1.5 55 cl Cl 45 

LI Average of at least 3 determinations. ’ 13-Diphenylpropene. c Trace. d No reaction occurred in DEE. 

Both the sodium/DEE and Iithium/THF reactions proceeded by eqn. (i). The 
protonolysis product was almost entirely (VI) and, on deuterolysis, (VI) proved to be 
doubly deuterated. Similar observations were made on (VI) isolated from the lithium/ 
DEE reaction. Since the tmns-(I) obtained on deuterolysis of this last reaction was 
found to be deuterium free, this again represented a reaction proceeding by eqn. (1) 
but with an equilibrium less favorabfe to the organometallic product. 

In the case of sodium/THF, the reductive metalation was accompanied by 
proton transfer. Thus, the organosodium compound averaged 1.6 g-atoms of metal 
per mole while the pans-(I) isolated from this experiment contained between one and 
two deuteriums per mole. That more than reactions (1) and (2) had occurred wtis 
shown by the mass spectrum of the deuterated (VI) which had appreciable peaks at 
m/e 196 and 198 but a relatively small peak at 197. Thus (VI) was a mixture of non-, 
mono- and di-deuterated material with the non- and di-deuterated hydrocarbon 
predominating_ Reaction (3) was therefore proceeding at least as fast as reaction (2). 
In a control experiment, the dianion (3) generated by lithium in THF was treated with 
half the equivalent amount of DzO. Again, the mass spectrum showed the m/e 198 
and 196 peaks exceeding the 197 peak. 

Protonation of the organopotassium compound produced approximately 
equal amounts of 1,2-diphenylpropane (VI) and a dimeric hydrocarbon C30H30_ 
Since the (VI) isolated after deuterolysis contained on the average one deuterium per 
mole, proton transfer had proceeded more extensively here than with sodium. 
Initially, it was felt that the dimer was formed by reductive dimerization” of {I) and 

* While reductive dimerization has not b&n reported for l,Z-diphenylpropene, it has been observed 
for I-l-diphenylethylene For a definitive study of this fatter reaction see ret 14. 
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therefore should have structure (VII) or (VIII). However, spectroscopic data did not 

CH, CH3 CHa CH3 

Ph-&&Ph Ph-&H CH-Ph Ph-CH-CH2-CH2-CH-Ph 

Ph-&& &I,-Ph Ph-dH-CH-Ph F’h-CH, CH,-Ph 

(VII) (VIII) (IW 

support either of these structures since it was evident that methyl groups were not 
present in the dimer. Structure (IX) was compatible with the spectroscopic data and 
independent synthesis of the hydrocarbon confirqed this assignment. 

The dimer (IX) isolated from the deuterolysis of the organopotassium com- 
pound was found to contain four deuteriums which, from the NMR and mass 
spectra, were located one on each of the four benzylic carbon atoms. 

The rate of electron transfer between a radical anion and a receptive hydro- 
carbon is known15 to be extremely fast. In the case of electron transfer from an alkali 
metal to an unsaturated compound, the surface area of the metal is an additional and 
very important factor. Under the conditions used in these experiments. the metal was 
in a massive form and the limited surface area must be an important factor in the rate of 
reduction of (I) It might. be expected that the electron transfer reaction would be 
appreciably 1gs.s sensitive to temperature changes than the proton transfer [formation 
of(V)] since the latter occurs in solution. This suggested that the temperature of the 
reaction between (I) and sodium might be one means of controlling the extent of the 
formation of the allylic anion (V). 

In a series of experiments at various temperatures, the reaction between (I) 
and sodium (THF as solvent) was examined by means of the previously described 
criteria As may be seen from Table 2, the extent of proton transfer was markedly 
affected by changes of temperature. At 0” very little occurred so that reaction (1) 
dominated and essentially a dianion was formed. The deuterium content of the fruns- 
(I) recovered after deuterolysis demonstrated that proton transfer was not entirely 
suppressed. At temperatures above 50°, the proton transfer reactions (2) and (3) have 
proceeded to a large extent. 

TABLE 2 

REACTION OF trmts-1,2-DIPHENYLPROPENE WITH SODIUM 

Tonp Compn. of organo- 

W) sodium compd.” 
Product analysd D per mole in’ 

WI c&(I) (VIZ) trans-(Z) (VI) tram-(Z) 

0 1.9 90 3 <l 1.9 0.5 
23 1.6 72 3 1 1.6 0.6 
40 1.4 57 8 8 27 
49 1.2 51 5 2 42 1.1 0.8 
55 1.2 50 5 2 43 1.0 0.7 
6Sd 0.94 42 6 2 50 1.0 1 

_----~-_._-_-_ -.- 

" g-Atoms of Na per initial moles of (I). bAnalysis by VPC. ‘Analyzed by NMR of isolated products. 
d At reflux. 
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In an effort to compare the lability of the methyl protons of an aromatic methyl 
group with that of the allylic protons of (I), the behaviour of p-methylstilbene towards 
alkali metals was examined_ The reaction proved to be relatively uncomplicated, a 
dianion was smoothly and rapidly generated in THF by sodium metal. Deuteration 
provided no products indicative of metalation of the aromatic methyl group. With 
potassium as the reducing metal much the same observation was made. However, in 
this case, the equilibrium between the hydrocarbon and its derived anion was less 
favorable. 

DISCUSSION 

Generally, the solution equilibria between alkali metals and many acceptors 
lies far to the right. Diphenyl is a notable exception“j and in this case it has been 
observed that lithium is more effective 16* in forming the organometallic compound 
than is sodium and that solvents with increased cation solvating16*18 ability shift the 
equilibrium to the right. 

Superficially, the behavior of (I) towards alkali metals c,ontrasted with that of 
biphenyl in that lithium was less effective than sodium. However, this appeared due 
to a limited solubility of the organometallic compound in DEE. Decreasing the initial 
concentration of (I) resulted in a steadily increasing conversion of (I) to the organo- 
metallic compound. From this data it was possible to estimate the solubility as 0.037 
moles/kg of solution [assuming the product was the dianion (III)]. When this con- 
centration was reached, (III) coated the surface of the lithium and prevented further 
reaction. Below this concentration, conversion of (I) to (III) was complete. 

The extent .of proton transfer between (I) and its derived organometallic 
derivatives increases with the atomic weight of the cation and is greater in THF than 
in DEE. This corresponds to observations made in related studies_ For example, 

Bar&l9 has concluded that solvent separated ion pairs (i.e. Li salts) are less reactive in 
protonation than contact ion pairs (i.e. Na and K salts). Possibly this is due to the 
greater localization of the anionic charge which occurs in solvent separated ion-pairs 
while in contact ion pairs this charge is more localized and hence the anionic center 
more basic. The larger dielectric constant of THF (relative to DEE) stabilizes the 
transition state for proton transfer by facilitating charge separation. 

The formation of l,Zdiphenylpropane, (VI), which is a mixture of di, mono- 
and non-deuterated hydrocarbons deserves comment. Hoijtink2’ has cited examples 
in which the monoanion has disproportionated to the dianion plus the reduced 
hydrocarbon [i-e_ (IV) + (VI) + (III)]. While this would explain our observations, a 
simpler explanation is that the rate of reaction (3) exceeds that of reaction (2). In other 
words. the monoanion (IV) is protonated faster than the dianion (III). This is not 
surprising if one accept the view x*z1J2f* that steric factors in the dianion (1II)‘favor 
a twisted conformation about the bond joining the benzylic carbons. Each half of the 
dianion may be considered as a benzylic anion with a reactivity approximating to that 
of anion (IV). 

Additionally. the sodium salts are probably contact ion pairs’8*2’“*23 in THF. 

* A dianion can also be formed from naphthalene and Li but not Na”. 
f* Some controversy has arisen recently over this twisted dianion structurez2. 
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Thus the intimate presence of the sodium cation at one anionic center of the dianion 
would hinder the approach of the a&tine (I) to the. other anionic site. In contrast, the 
monoanion (IV) with a hydrogen replacing the second sodium cation has a more 
accessible anionic center and c&n be expected to be more reactive than the dianion. 

The reaction of (I) with potassium is particularly interesting because of the 
dimeric products, (IX), formed. That dimerization of 134phenylpropene [arising 
from the equilibria shown in eqn. (l)] was not the source of (IX) was indicated by the 
isolation of a tetradeuterated dimer on deuterolysis. Dimerization of l.Idiphenyl- 
propene should yield a dideuterated form of (IX). In addition, a control experiment 
with LIdiphenylpropene and potassium produced a complex series of products some 
of which have VPC retention times corresponding to (IX). The exact composition of 
these products is under examination but certainly this dimerization differs from that 
of (I). 

In order to rationalize the formation of the dimer (lx), it must be assumed that 
the allylic anion (V) h as a low lying vacant MO capable of accepting an electron to 
form a dianion radical such as (X) which equilibrates with its di&er, the tetra-anion 
(XI) Protonation of (XI) generates the observed dimer (IX) while deuteration provides 
a corresponding tetradeuterated dimer. 

(V) 5 [Ph-&CH-Ph] Ft Ph-&CH,-CH&Ph - - 
Ph-dH dH-Ph 

@) _- (XI) - 
The fo_rmation of radical dianions is not without precedent. F3auldZ4 has found, 

both theoretically and experimentally, that a surprising number of anions have low- 
lying MO’s and can be reduced to radical dianions and even trianions. 

An additional feature of the reaction with potassium is the composition of the 
deuterated 1,Zdiphenylpropane formed in the reaction. The mass spectrum showed 
the presence of nondeuterated (m/e 196), dideuterated (m/e 198), smaller amounts of 
monodeuteratcd (m/e 197). hydrocarbons and, in addition, a trideuterated hydro- 
carbon (m/e 199). A comparison of the mass spectrum of this hydrocarbon mixture 
with that of the nondeuterated and di-deuterated samples showed that the only other 
significant difference was the presence of a m/e 107 fragment in addition to the 105 
and 106 fragments expected. It must be concluded that the third deuterium atom is 
located in the hydrocarbon chain of (VI) rather than in the phenyl groups. 

CH* EH2 

K I 
X - Ph-C-CH-Ph - - --e!-CHG- 

Conceivably, the dianion radicdl (X) can be reduced by potassium to a trianion 
(XII) which can gain some stabilization by delocalization of the benzylic anionic 
charges. Alternatively, reduction of the radical center of(X) can occnr during reaction 
with deuterium oxide in the manner suggested for the reaction of naphthalene radical 
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anion12*15. However, no product has been detected which would represent the 
oxidation co-product of this last reaction_ 

EXPERIMENTAL 

Melting points are uncorrected and were determined on a Mel-temp ap- 
paratus. The NMR spectra were recorded on a Varian T-60 spectrometer using 
CDCI, as solvent and TMS as an internal standard. Line positions are ppm down- 
field from TMS (8). lR spectra were recorded on a Beckman IR-10 spectrometer and 
mass spectra on a Perkin-Elmer RMU-6E single focusing mass spectrometer 
operated at 70 eV_ Several spectra were also recorded on an AEI MS-30 double beam, 
double focusing mass spectrometer with perfluorokerosene in the reference beam so 
as to confirm the assignment of peak positions. Analyses were performed by the 
M-H-W Laboratories, Garden City, Michigan_ 

Gas chromatography was conducted on a Varian Aerograph 1520 instrument. 
For the analytical determinations, a 5 ft. by l/8 in. column packed with 10 % Carbowax 
20M on 100/120 mesh Chromosorb W was used at 160” with flame ionization detec- 
tors. For those samples containing dimers, a column of the same dimensions packed 
with 3 oA SE 30 on 100/120 mesh Varaport 30 was used with the following tempera- 
ture-time profile: 4 min at 160”, 4 miu heating at 12O/min, final temp. 230°. 

Preparative gas chromatography was conducted with a 5 ft. by l/4 in. column 
packed with 10% Carbowax 20 M on 60/80 mesh Chromosorb W with a He flow 
of 60 ml/min. 

General procedure 
At room temperature, the hydrocarbon (0.01 mol) was dissolved in lOO+ 10 ml 

of the ethereal solvent which had been purified and dried by distilling from LiAlH4. 
The solu’tion was shaken with an excess of alkali metal until reaction was complete. 
The reaction time was determined by preliminary experiments in which aliquots of 
the reaction solution were quenched in water and the liberated base titrated with stan- 
dardized acid. Equilibrium metal uptake was reached in the following times (metal, 
solvent, time(h)); Li, DEE, 2.5; Li, THF, 7; Na, DEE, 7; Na, THF, 2; K, THF, 4.5. Re- 
action times in preparative runs were not permitted to exceed* these times by niore than 
1 h. 

The solution was then transferred from the excess metal to a second nitrogen- 
filled flask, cooled to -60” and, with vigorous stirring, treated with excess methanol 
(protonation) or D,O (deuterolysis) f-f. After warming to room temperature, the 
mixture was diluted with water and the products isolated by ether extraction. 

For the reactiqns conducted at temperatures differing from 23”, sodium and 
(I) were reacted in a magnetically stirred flask immersed in a thermostatically con- 
trolled water bath Equilibrium metal uptake occurred in a minimum of 1 h (above 
50°) to a maximum of 3.5 h (at 0’). The final solution was transferred to a second flask 
and treated as described (see Table 2). 

* Slates and Szwarczs have shown that “negligible killing takes place within a few hours” of THF 
solutions of radical anions and dianions of a variety of hydrocarbons and normally used overnight pre- 
parative runs. 

tr* This procedure was adopted to obviate the vigorous exothermic reaction (often with local over- 
heating) which occurs at room temperature. 
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Gas chromatographic analyses were performed on the dried ether extracts 
whiIe VPC separations were performed on the residue left after removal of the solvent. 

In the case of the experiments with potassium, the organic residue was treated 
with 10 ml of cold pentane. The soIid which separated was filtered, dried and re- 
crystallized from ethanol. The IR and NMR spectra were identical to those of 
authentic (IX) and a mixture.m.p. was not depressed. The pentane filtrate contained 
the 1,Zdiphenylpropane which was isolated by distillation. 

The organolithium compound was prepared with four different initial con- 
centrations of (I) and these results are summarized in Table 3. Alkali metal uptake was 
complete in 2-2.5 h in all cases and in those runs in which conversion remained 
incomplete, the concentration of organolithium compound [assuming it to be (III)] 
was 0.037 molal. 

TABLE 3 

REACTION OF tram-1,2-DIPHENnPROPENE WITH LITHIUM 

Initial 
moles of (I) 

B of g-atoms Li 
DEE per mole (I) 

Molality Molakty Product analysis 

of (III) of (VI) cis-(I) W) rrans-(I) 

0.001 63.0 2.08 0.0167 99 tl 1 
0.004 60.0 1.11 0.0367 53 11 <I 36 
0.010 69.0 0.50 0.0363 24 13 1 62 
0.015 56.8 0.28 0.0370 16 16 <l 68 

1,2-Diphenylpropwe 
&2_Diphenylpropane* showed the following mass spectrum m/e (rel. inten- 

sity): 196(16), 106(E), 105(100), 104(28), 91(14), 77(16). 
The doubly deuterated hydrocarbon isolated from the reactions with lithium 

and with sodium in DEE or THF (at 0”) showed NMR (CDCI,); 6 1.23 (s, 3, CH3), 
2.7-3-O (broad d, 1, CHD), 7.0-7.3 ppm (m, 10, aromatics); mass spectrum m/e (rel. 
intensity): 198(13), 107(17X 106(100), 105(37), 92(14). 

The 1,2diphenylpropane isolated from those experiments conducted at 25” 
with sodium and TIES was a mixture chiefly of di- and non-deuterated (VI) with some 
mono-deuterated hydrocarbon also present. The NMR spectrum showed a complex 
multiplet for the methyl protons and this was interpreted as being the superposition 
of the methyl singlet from the doubly deuterated hydrocarbon and the multiplet from 
the non-deuterated. Integration of the benzylic protons established the presence of an 
average of 1.6 H. The mass spectrum resembled that of the doubly deuterated hydro- 
carbon except for the larger relative intensities of the 196,105 and 91 peaks due to the 
non-deuterated hydrocarbon_ Table 2 summarizes the data obtained from similar 
experiments at various temperatures. 

The 1,Zdiphenylpropane formed on deuteration of the potassium adduct 
showed, NMR (CDCQ: 6 1.2-1.4 (m, 3, CH), 2.7-3.2 (m, 2, benzylic H), 7.0-7.4 ppm 
(m, 10, aromatics). M ass spectrum m/e (reL intensity): 199(7), 198(11), 196(3), 107(71X 
106(100) 105(76), 92(40), 91(14). 

* The NMR spectrum has been reported, see ref. 26. 
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Pans-1,2_Diphenylpropene 
transl1,2-Diphenylpropenez7 showed a mass spectrum m/e (rel. intensity) : 

195(E), 194(88, M+), 193(14), 180(15), 179(100), 178(48), 165(13), 116(12), 115(16), 
103(18X 91(16), 89(19), 77(18), 5-i (19). 

This alkene when isolated from the sodium/THF experiments (at 20-6S’) 
showed essentially the same m;:,ss spectrum with the 195 peak greatly exaggerated_ 
No significant differences were -loted in the NMR spectrum except in the area of the 
methyl resonances which decreased from 2.5 to 2H as the reaction temperature 
increased. 

Suitable control experiments demonstrated that the hydrocarbon itself did not 
exchange with D20 at room temperature in the presence of base. Thus deuterium is 
not gained (or lost) by the alkene during work-up. 

Tetraphenylhexane 
The tetraphenylhexane isolated after deuterolysis of the organopotassium 

compound showed NMR (CDC13): 6 1.60 (s, 4, CH&H,), 2.8 (broad s, 2, PhCHD), 
6.8-7.4 ppm (m, 20, aromatics); mass spectrum, m/e (rel. intensity): 394(1, Mf), 
302(S), 225(19), 224(100), 183(40), 168(20), 167(16), 119(22), 118(17), 106(30), 105(65), 
104(19), 93(22), 92(96), 91(31). 

1,2,5,6-Tetraphenyl-2,Shexanediol 
Benzylmagnesium chloride prepared from 15 g (0.12 mol) of benzyl chloride in 

100 ml of ether was.treated with 12 g (0.051 mol) of dibenzoylethane” in 100 ml of 
anhydrous THE After the addition was completed, the mixture was stirred for 
thirty minutes and hydrolyzed with aqueous ammonium chloride. The crude reaction 
product was isolated by ether extraction and treatment of this product with 50 ml 
of ether with cooling at - 10” caused 7.6 g (35 “A) of 1,2,5,6-tetraphenyl-2,5-hexanediol 
to crystallize, m-p. 152.5-155O. Recrystallization from ether gave an analytical sample 
m.p. 155-1570 ; NMR (CDCl,): S l&-2.2@, 4, CH,-CHJ, 2.91,3.16 (ABq, JAB 13 Hz, 
4, Ph-CI-l,), 6.7-7.4 (m, 20, aromatic) (exchangeable peak exists in the 1.6-2.2 ppm 
region, 2, OH). (Found: C, 85.34; H, 7.10. C3,,H3002 calcd. : C, 85.27; H, 7.16 %.) 

The filtrate from the crude diol on storing several days at - 10” deposited a 
second crop of material, 5.7 g, ap. 78-89”. Recrystallization from ethanol provided a 
sample of the second diastereomer, mp. lOO-lOlo ; NMR (CDC!,): 6 1.80 (s, 4, 
CH?-CHJ, 2.20 (s, 2, OH, exchanges with D20), 2.82, 3.08 (ABq, JAB 14 Hz, 4, 
Ph-C&& 6.7-7.4 ppm (IQ 20, aromatics). (Found: C, 85.49, 85.43; H, 6.95, 7.03. 
C30H3,,02 calcd. : C, 85.27 ; H, 7.16 %.) 

1,2,5,6_Tetraphenylhexane 
A mixture of 1 g of 1,2,S,6-tetraphenyl-2,5-hexanediol (mp. 152-1550), 0.10 g 

of 10% palladium on charcoal. 120 ml of glacial acetic acid and 0.5 ml of 70 y0 per- 
chloric acid was shaken for ten hours under 50 lbf/in’ of hydrogen pressuretg. The 
mixture was filtered, and the filtrates diluted with water, neutralized with sodium 
bicarbonate and the product isolated by an ether extraction The dried ether extract 
was concentrated to 40 ml and cooled to lo”. A white solid, m.p. 139.5-144.5°, 
separated. This was recrystallized from ethanol to give 0.45 g (44 %), ap. 142-144.5O ; 
NMR (CDCI,): 6 1.6 (broad s, 4, CH&ZH,), 2.74 (broad s, 6, Ph-CH,-CH-), 
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6%7.4 pp& (& 20, aromatics); ma& spectrum m/e (rel. int.): 39O(l, M’), 299(23), 
222(42) 221(92x 181(72);-167(57), 117(68), 105(25), 104(52), 103(47), 91(100). (Found: 
C, 92.42; H, 7.67. &OH30 calcd. : C, 92.26 ; H, 7;74 %_) 

trans44fethylstilbene 
trans-4-Methylstilbene3’ reacted rapidly with sodium using THF as the 

reaction soIverxt_ Titration of aliquots showed the average composition to be 2 
g-atoms of sodium per mole and the only product formed on prtitonation was 4- 
methylbibenzyl, NMR (CDCl,): S, 2.30. (s, 3, CH3j, 2.87 (s, 4, CH,-CH,), 7.1-7.3 
ppm (m, 9, aromatics); mass spectrum m/e (reL int.): 196(65), 106(32), 10.5(100), 91(58). 

On -deuteration, the 4-methylbibenzyl had an NMR (CDCI,): 6 2.30 (s, 3, 
CH& 2.87 (s, 2, CHD-CHD), 7.1-7.3 ppm (m, 9, aromatics); mass spectrum m/e 
(reL int.) 198 (AP, 21), 106(100), 105(34), 92(16). 

The reductive metallation of trans-4methylstilbene by potassium proceeded 
to an average composition of 0.75 g-atom of potassium per mole of alkene and the 
products of protonation were the recovered alkene (65%) and 4methylbibenzyl 
(35%). The latter was found to be doubly deuterated when the organopotassium 
compound was treated with D20 while the former was deuterium free. 
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