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give 17 g. (0.50 mole, 45%) of VII, m.p. 48-50'. The 
infrared absorption spectrum is given in Fig. 2, curve A .  

Anal. Calcd. for C Z ~ H Z Z O ~ :  C, 79.7; H, 6.4. Found: 
C, 79.7; H, 6.4. 

Hydrolysis of 1.0 g. of VI1 with 5 ml. of concentrated 
hydrochloric acid and 25 ml. of ethanol under reflux for 10 
hours gave a 76% yield of mandelic acid, m.p. 117-118', 
as shown by mixed m.p. with no depression. 

Reaction of VI1 with Sodium Ethoxide.-VI1 (10.0 g., 
0.0295 mole) was treated for 1 hour under reflux with a 
solution of sodium ethoxide prepared from 2.3 g. (0.10 g. 
atom) of sodium and 100 ml. of anhydrous ethanol. The 
reaction mixture was poured onto a mixture of 500 ml. of 
ice and water and 50 ml. of acetic acid. Extraction with 
ether, and extraction of the ether solution with 10% sodium 
hydroxide followed by acidification of the aqueous solution 
with concentrated hydrochloric acid and filtration gave 0.51 
g. (0.0016 mole, 5%) of mandelic acid benzhydryl ether, 
m.p. and mixed m.p. with an authentic sample prepared be- 

The ether extract remaining above was evaporated on a 
steam-bath under vacuum and 35 ml. of ethanol added. 
When the solution was allowed to stand in a refrigerator, 
tetraphenylethane (0.02 g., m.p. 208-210°) first crystal- 
lized, followed by 3.5 g. of material, m.p. 95-103', which 
when recrystallized from ethanol amounted to 3.1 g., m.p. 
108-112'. This was further purified by chromatography 
on activated alumina with benzene and chloroform, succes- 
sively. The benzene solution, on evaporation, gave 0.17 
g. of tetraphenylethane while the chloroform solution gave 
2.9 g. of ethyl m,P,p-triphenyllactate (VIII), m.p. 110- 
113' (lit.20 118-120°). In view of the discrepancy in melt- 
ing points, the preparation of this substance by the method 
of Kohler, Richtmyer and HesterZo was repeated and found 
to give a 32% yield, m.p. 112-113', which gave no depres- 
sion in m.p. when mixed with the sample prepared by the 
rearrangement of VII. The infrared spectrum is shown in 
Fig. 2, curve B. 

Anal. Calcd. for C23H2203: C, 79.7; H,  6.4; C2HsO; 
3.0. Found: (2 ,793;  H , 6 . 3 ;  CzHbO, 13.3. 

low, 158-160". 
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Fig. 2.-Curve A, ethyl mandelate benzhydryl ether in CClr; 
curve B, ethyl m,P,P-triphenyllactate in CClr. 

The ethanolic filtrate from the rearrangement above was 
evaporated and the residue purified by chromatography on 
activated alumina with benzene and chloroform, succes- 
sively. The benzene fractions gave unreacted VI1 which, 
after recrystallization from ethanol, amounted to 2.2 g. 
(0.00637 mole, 22%) and melted at 44-47'. The chloro- 
form fractions gave 1.0 g. of additional VIII; total, 3.9 g. 
(0.011 mole, 39%). 

Reaction of VI1 with Potassium Hydroxide. Mandelic 
Acid Benzhydryl Ether.-VI1 (5.0 g., 0.014 mole) was 
treated for 1 hour under reflux with 50 ml. of 1 N ethanolic 
potassium hydroxide. The reaction mixture was poured 
into 100 ml. of water, extracted with ether, the aqueous layer 
acidified and the mandelic acid benzhydryl ether (3.7 g., 
m.p. 153-155') which precipitated collected. Recrystalli- 
zation from ethanol gave 3.0 g. (0.0094 mole, 67%) of mate- 
rial, m.p. 161-163". 

Anal. Calcd. for C21H1801: C, 79.2; H ,  5.7. Found: 
C, 79.4; H, 5.8. 
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Dimesitylmethyl esters of acetic, benzoic and rnesitoic acids, when treated with certain Grignard reagents undergo car- 
boxylate ion displacement by the the hydrocarbon radicals of the reagents. Grignard reagents with marked reducing 
power replace the carboxylate ions by hydrogen, i .e . ,  they bring about hydrogenolysis, to give dirnesitylmethane. The hy-  
drocarbons produced in this way are the same as those obtained by the action of the various Grignard reagents on dimesityl- 
methyl chloride. 

Carboxylate ion displacement in esters has been 
observed with various nucleophilic agents such as 
amines,  phenoxide^,^ alkoxides5 and dilute alkalies.6 
Grignard reagents have been found to be effective 
with certain hindered esters7 with 2-methyl-10- 
acetoxy-9-anthrone,8 and with the acetate and 
benzoate of 9-(hydroxymethyl)-~arbazole,~ of tri- 
(1) Rohm and Haas Fellow, 1947-1948: Socony-Vacuum Fellow, 

(2) Socony-Vacuum Fellow, 1952-1953. 
(3) R. Willstittter and W. Kuhn, Bey. ,  36, 2757 (1902); L. P. Ham- 

(4) H. King and E. V. Wright, J. Chem. SOC., 155, 1168 (1939); C. 0. 

(5) A. hlagnani and S. M. McElvain, ibid.. 60, 813 (1938). 
(6) See J. Kenyon and R. F. Mason, J .  Chcm. Soc., 168,4964 (1952). 
(7) See R. T. Arnold and S. Searles, Jr., THIS JOURNAL, 71, 1150 

K. W. Wilson, J. D. Roberts and W. G. Young, ibid., 71, 

1948-1949. 

mett and H. L. Pfluger, THIS JOURNAL, 66, 4079 (1933). 

Guss and L. H. Jules, THIS JOURNAL, 79, 3462 (1950). 

(1949): 
2019 (1949). 
(8) L. F. Fieser and H. Heymann, ibid., 6 4 ,  376 (1942). 
(9) K. G. Mizuch, J .  Gcn. Chcm. (U.S .S .R. ) ,  16, 1471 (1946). 

phenylcarbinol*~'o and dimethylvinylcarbinyl ace- 
tate." 

The resemblance of various dimesitylmethyl 
derivatives to the corresponding triarylmethyl 
compounds12 led to  a study of the action of Grig- 
nard reagents on esters of dimesitylcarbinol. 
Dimesitylmethyl mesitoate (I, R = Mes) was 
found to undergo displacement of the mesitoxyl 
group to yield hydrocarbons I1 when treated with 
Grignard reagents. With reagents possessing 
marked reducing power hydrogenolysis occurs also, 
the product being dimesitylmethane (111). Iso- 
propylmagnesium bromide gave only the methane. 
The formation of dimesitylmethane is comparable 

(10) C. R. Hauser. P. 0. Saperstein and J. C. Shivers, THIS JOUR- 

(11) A. N. Nesmeyanov, R. K. Freidlina and A. K. Kochetknov, 

(12) R. C. Fuson and H. L. Jackson, THIS JOURNAL, 74, 351 (1950). 

NAL, 70, 606 (1948). 

Izuest. Akad. Nauk. S. S .  S .  R.,  Oldcl Khim. Nauk, 623 (1949). 
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R 
Methyl 
Benzyl 
Allyl 
Ethyl 
n-Propyl 
n-Butyl 
Isobutyl 
Cyclohexyl 

MeszCHA 
Yield of hlesiCHR, 70 

when A = 
CHsCOzCsHaCOz, MesCOzCI 

35 56 77 55 
51 22 48 68 
35 . .  . .  41 
30 9 10 32 
49 . .  . .  35 
51 . .  . .  68 
15 . .  . .  8 
31 . .  . .  46 

TABLE I 
RMgX 

--+ MesaCHR, MessCHt 
Anal. of hIesiCHR 

Hydrogen M p . ,  Carbon 
OC. Calcd. Found Calcd. Found 

93-95 90.16 90.30 9.84 9.78 
116-117 91.17 91.42 8.83 8.92 
101-102 90.36 90.20 9.64 9.79 
85-86 89.94 89.85 10.06 9 91 

110-112 89.73 89.52 10.2: i0.m 
85-87 89.50 89.33 10.6q 10.27 
92-93 89.50 89.44 10.511 10.56 

148-149 89.66 59.89 10.34 10.11 
Isopropyl 0 0 0 0 . .  
s-Butyl 0 . .  . .  0 . .  
t-Butyl 0 . .  . .  0 I .  

to the hydrogenolysis of dioxolones by t-butyl- 
magnesium chloride. l 3  

I I1 I11 

The steric hindrance provided by the mesitoyl 
radical proved to be unnecessary; the benzoate and 
acetate reacted in a similar manner to yield prod- 
ucts identical to those obtained from the mesitoate. 
Dimesitylmethyl chloride, by chloride ion displace- 
ment, was converted to the same hydrocarbons. 

1,l-Dimesitylethane was reported by Reichert 
and Nieuwland to be a liquid boiling a t  344- 
3 4 5 O . I 4  Later the hydrocarbon was prepared by 
Snyder and Roeske by hydrogenation of 1,l-di- 
mesitylethylene and was found to melt a t  9Aa.15 
When a sample of this solid was mixed with that 
prepared in the present work, no lowering of melting 
point was observed. 

Hydrogenation of 3,3-dimesityl-l-butene yielded 
1,l-dimesitylbutane ; oxidation gave the known 
/3,@-dimesitylpropionic acid. l2 

The yields, melting points and analytical data 
of the hydrocarbons are given in Table I. 

Experimental 
Dimesitylmethyl Acetate.--A solution of 16.,5 g. of di- 

mesitylcarbinol, 100 ml. of glacial acetic acid arid 260 ml. of 
benzene in a 500-ml. flask, fitted with a Dean-Stark water 
separator,16 was heated under reflux for 3 hours. Removal 
of the solvents by distillation under reduced pressure left :L 
solid residue which, after one recrystallization from ethanol 
melted a t  93.5-97' ; the yield was nearly quantitative. 
Dimesitylmethyl acetate also \vas prepared from dimeqitl-1- 
methyl chloride and silver acetate folloiving the procedure 
of Sauta  and I V U ~ S . ~ ~  

Dimesitylmethyl Benzoate.-A mixture of 10 g. of di- 
mesitylmeth\.l chloride, 10 g .  of silver benzoate and 200 ml. 

. .  . . .  . . .  . . .  . . .  

. .  . . .  . . .  . . .  . . .  

. .  . . .  . . .  . . .  . . .  

Yield <if 
IleczC H., 

( 1  
1 1  

I1 

Trace t o  1-4 

Trace to 9 
2-6 
1-4 

21-42 
41-46 
13-71 

I ,  

1 - 

of dry benzene was shaken for 30 minutes and filtered. 
The ester, left by evaporation of the solvent, was recrys- 
tallized from methanol; m.p. 151-152", yield 64%. 

AnaZ.l* Calcd. for Cz~Hz~Oz: C, 83.837 H, 7.,56. Found: 

Dimesitylmethvl Mesitoate.-The Drocedure was similar 
C, 84.06; H, 7.73. 

to  that  employea for the benzoate. The ester separated 
from methanol in colorless crystals; m.p. 144-145', yieltl 
69%. 

Anal. Calcd. for CzgHadOz: C, 84.02; H, 8.27. Found: 
C, 83.78; H, 8.55. 

Reaction of Grignard Reagents with the Esters of Di- 
mesitylcarbinol and with Dimesitylmethyl Chloride.-Ail 
ethereal solution of 0.01 mole of dimesitylmethyl acetate, 
benzoate, mesitoate or chloride was added to  a Grignard 
reagent prepared from 0.05 mole of alkyl halide and 0.0.5 
mole of magnesium in 75 ml. of ether. A white precipitate, 
formed immediately. The suspension, after being stirred 
and heated under reflux for 1 hour, was decomposed with I t  
mixture of ice and hydrochloric acid. The ether lzyer w a s  
removed, washed with 10% sodium hydroxide solutioii :tnd 
dried. Benzoic and mesitoic acids were obtained from rr- 
actions involving the benzoate and mesitoate, respectively, 
when the alkaline wash solutions were acidified. The r 4 -  
due, left when the ether solution was concentrated, was re- 
crystallized from ethanol to give white crystalline hyrlro- 
carbons (v ide infra).  

Identification of Products .-One product, dimesitylmeth- 
ane (m.p. 131-133'). was shown to  be identical with an au- 
thentic sample,'g b y  a comparison of infrarrd spectra20 and 
a mixed melting point determination. 

1,l-Dirnesitylethane, obtained from methylmagnesium 
iodide, was identical with the compound prepared by hydro- 
genation of a,or-dimesitylethylene.'5 1,l-Dimesitylpentane 
was prepared from dimesitylmethyl chloride and n-butyl- 
lithium. The infrared spectrum of 3,3-dimesityl-l-butene, 
prepared from allylmagnesium bromide, contained absorp- 
tion bands a t  1642 and 915 cni.-' indicating a carbon- 
carbon double bond and a vinyl grouping, respec- 
tively. Hydrogenation a t  3 atmospheres and room tem- 
perature for 3 hours over Raney nickel converted the hydro- 
carbon to  1,l-dimesitylbutane, prepared from n-propyl- 
magnesium bromide. Oxidation with chromic anhydride 
and glacial acetic acid'@ transformed it to the known p,@- 
dimesitylpropionic acid.'* 
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