
which was heated to reflux by an electrical heating man- 
tle. With stirring and a nitrogen purge, a total of 152 
grams of a 25% solution of peracetic acid in ethyl ace- 
tate (0.5 mole of peracetic acid) was added dropwise 
over a 4-hr period. The solution temperature was main- 
tained at 100" f 10°C by continuously removing ethyl 
acetate overhead. 

Following the addition, the solution was stirred under 
reflux for 6 hr, at which time a negative peroxide test (5) 
was obtained. The crude reaction mixture was transferred 
to a 450 theoretical plate spinning-band distillation appa- 
ratus and fractionated at reduced pressure, with the 
progress of the reaction monitored by glc. After removing 
isobutyl acetate, successive fractions became progres- 
sively enriched in the major product of the reaction. A 
product fraction, 1.65 grams, bp, 72-73°C @ 15 mm Hg, 
was analyzed by glc and contained a single component. 
An analytical sample was obtained by preparative glc: 

1379, 1242, 1156, 1044 cm- l ;  7 (100 MHz, CDCI3) 8.78 
(s, 6H), 7.93 (s, 3H), 6.06 (broad s, 3H; -CH2 and 
-OH); m / e  117 (M-CHS), 72 (M-CH~COZH), 59 

Based on glc area percent calculations, 2.57 grams of 
I was contained in other fractions; the total of 4.22 grams 
of I is equivalent to 6.4% of theory, based on isobutyl ac- 
etate. 

q~~~ 1.4170; vmRxKBr 3509, 2985, 2924, 1739, 1462, 

(CH3C02@), 43 (CH3COe). 

2-Hydroxy-2-methy/buty/ acetate (11). In the manner 
described above, 0.2 mole of 2-methylbutyl acetate 
(99.5% pure by glc) was allowed to react with 0.35 mole 
of peracetic acid. Following the same purification proce- 
dure, a product fraction which contained a single compo- 
nent (glc) was isolated; 0.80 gram, bp, 81-82.5"C (2 8 
mm Hg. An analytical sample was obtained by prepara- 
tive glc: q~~~ 1.4252; vmaXKBr 3448, 2985, 1730, 1460, 
1374, 1239, 1042 cm- ' ;  T (100 MHz, CDC13) 9.05 (t, 
3H), 8.80 (s, 3H), 8.45 (m, 2H), 7.85 (s, 3H), 7.60 
(broad s, l H ) ,  5.98 (s, 2H); m / e  131 (M-CH3), 117 
(M-CH2CH3), 73 (CH3C02CH2@). 43 (CH3CO@). Based 
on glc area percent calculations, 1.97 grams of I I  was 
contained in other fractions; the total of 2.77 grams of II 
is equivalent to 9.5% of theory, based on 2-methylbutyl 
acetate. 
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Identity of 1,2,3,3-Tetraphenyl-l -propanol 

Sofia Pappatheodorou and Clarence G. Stuckwischl 
Department of Chemistry, University of Miami. Coral Gables, Fla. 33724 

The racemates of 1,2,3,3-tetraphenyl-l -propanol were 
synthesized and separated. Physical constants and 
spectral data are presented. 

In connection with a study of the addition of organo- 
metallic compounds to conjugate systems, it became 
necessary to establish the identity of 1,2,3,3-tetraphenyI- 
1-propanol. The literature references to the compound in 
question leave its identity in doubt. Zinin ( 4 )  reduced 
1,2,3,3-tetraphenyIpropenone [I] and 1,2,3,3-tetraphenyI- 
propanone [ I l l  with sodium amalgam in boiling ethanol 
and obtained 1,2,3,3-tetraphenyI-l-propanol melting at 
132°C. Japp and Klingemann ( 7 )  obtained similar results 
when they reduced I with sodium in boiling amyl alcohol. 
However, Kohler and Mydans ( 2 ) ,  with sodium amalgam 
in ethanol-benzene with 1 1 %  obtained an oil which resisted 
crystallization. Acetone converted their product to its 
acetonate which melted at 160-161°C. 

Since 1,2,3,3-tetraphenyl-l -propanol has two different 
asymmetric centers, syntheses starting with the racemic 
ketone should give two racemates, I l l  (R,R) (S,S) and IV 
(R,S) (S,R). 

' To whom correspondence should be addressed 
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We synthesized the racemic ketone, I I ,  by an alternate 
procedure, reduced it to the alcohol, and separated the 
latter into its enantiomeric pairs, I l l  (R,R) (S,S) and IV 
( R S )  (S,R).  Identity was established by analyses and 
from spectral characteristics. 

Experimental 

Melting points were determined on a Thomas-Hoover 
melting apparatus calibrated with melting-point standards 
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supplied by Arthur H. Thomas Co. The ir data of Table I 
and nmr data of Table II were obtained on a Perkin- 
Elmer 621 and a Varian HA-100, respectively. The re- 
mainder of the ir and nmr spectra were obtained on a 
Beckman IR-10 and a Hitachi Perkin-Elmer R-20. A Per- 
kin-Elmer Model 270 was used for mass spectral deter- 
minations. The gas chromatography was done on a Tra- 
cor MT-220 chromatograph with hydrogen flame ioniza- 
tion detector. The column chromatography was per- 
formed with the aid of a Buchler 3-4004 automatic frac- 
tion collector converted for preparative scale work by the 
adapter assembly 3-4044. 
(R, S) - 7,2,3,3-tetrapheny/propanone, Th irty-eigh t ml of 

ethanol was added ,dropwise to 3.0 grams (0.13 mole) of 
powdered sodium in a flask equipped with a magnetic 
stirrer, condenser, and nitrogen inlet. After evolution of 
hydrogen ceased, 25 grams (0.13 mole) of benzyl phenyl 
ketone was added. The mixture was heated until the ke- 
tone dissolved, forming a viscous, red solution. To the 
cooled solution was added 23.5 ml (0.13 mole) of ben- 
zhydryl chloride. The mixture was heated at 70°C for 15 
min, during which time a white precipitate formed. The 
precipitate was collected on a filter and was then dis- 
solved in chloroform (-500 ml). 

The chloroform solution was filtered to remove insolu- 
ble material; the filtrate was concentrated to 100 ml and 
treated with 200 ml of hot absolute ethanol. On cooling, 
white crystals were deposited; yield, 24%; mp, 177- 
180°C. Recrystallized from chloroform-ethanol, the 

Table I .  Ir Spectra of Racemates of 
1,2,3,3-Tetrap henyl-1-propanol 

AbsorDtion. cm-1 
MP, 164- Mp, 121- 
164.5% 122°C Assignment 

3600 3572 [0-HI stretch 
3086-3002 3084-3002 [C-HI stretch aromatic 
2930, 2912 2920; 2895 [C-HI stretch aliphatic 
1966-1742 1950-1733 [C-HI overtone bend, 

monosu bstituted 
a romatic 

ring 

aromatic 

1599-1450 1594-1450 [C-C] stretch aromatic 

755483 774481 [C-HI out-of-plane bend 

Table II. Nmr Spectra (in CDCla) of Racemates 
of 1,2,3,3-Tetraphenyl-l-propanol 

Racemate melting Racemate melting 
a t  164-1643°C a t  121-122'C 

Rela- Rela- 
Shift, tive Assign- Shift, tive Assign- 

s area ment 8 area ment 

1.82 (d) 1 Hydroxyl 
proton 

3.71 pair of 1 Methine 
(dYs proton 

on Cn 

4.85 (m) 2 Methine 
protons 
on CI 
and Ca 

7.14 (m) 20 Phenyl 
protons 

2.10 broad 1 Hydroxyl 
(SI proton 

4.21 (m) 2 Methine 
protons 
on C1 
and Ca 

4.94 (d) 1 Methine 
proton 
on CI 

7.11 (m) 20 Phenyl 
protons 

product melted at 180-181°C; literature mp, 180-181°C 
(3). Ir (KBr): C=O stretch, 1685 cm-';  C-H aromatic 
stretch, 3000-3100 cm- l ;  C-H out-of-plane bend, 
690-768 cm- l .  Nmr (CDCh): 6 5.18 (1H) (d); 6 5.85 
(1H) (d); 6 7.4-7.9 (18 H) (m); 6 8.3-8.5 (2H) (m). 

Reduction of 7,2,3,3-tetrapheny/propanone. In a 250- 
ml flask equipped with an addition funnel, reflux con- 
denser, nitrogen inlet, and a magnetic stirrer was placed 
a solution of 1.5 grams (40 mmol) of lithium aluminum 
hydride in 10 ml of tetrahydrofuran. The solution was 
cooled in an ice-water bath, and 3.62 grams (10 mmol) 
ketone in 30 ml of tetrahydrofuran was added dropwise. 
The mixture was refluxed for 1.0 hr, cooled in an ice 
bath, and the excess lithium aluminum hydride was de- 
stroyed by successive, dropwise addition of 1.5 ml of 
H20, 1.1 ml of 10% sodium hydroxide, and 5.3 ml of 
water. 

The mixture was filtered, and the filtrate evaporated in 
a rotary still. The residual oil was taken up in -300 ml of 
alcohol, and the resulting cloudy solution was cleared by 
filtration. Concentration of the filtrate to 150 ml yielded 
1.5 grams of a white solid melting at 118-145°C. Gas 
chromatography, with 5% OV-210 on 100-120 mesh Gas 
Chrom 0 at 200°C, NP flow rate 115 ml/min, showed two 
principal components in the mixture at relative retentions 
of 1.12. 

The mixture was separated by column chromatography 
on a 1.5 X 30-cm column filled with 30 grams of 10% 
deactivated silica gel. A 1.5-gram sample was mixed with 
about 1 gram of 10% deactivated silica gel and slurried 
in ethyl ether. This slurry was evaporated almost to dry- 
ness and then placed on the chromatographic column. 
The fraction collector was set for time-flow collection 
(250 ml per fraction). The mixture was developed on the 
column with 10 liters of hexane, eluted successively with 
10 liters of 10% carbon tetrachloride-90% hexane (vol- 
vol) and 2.0 liters of 2% ethyl acetate-98% hexane (vol- 
vol), The elution was monitored by gas chromatography. 

Fractions 41-80 contained a compound which, after 
three crystallizations from hexane and two from ethanol, 
melted at 164-164.5"C. Anal. Calcd for C27H240: C, 
88.97; H, 6.64. Found: C, 88.59; H, 6.56. Fractions 
81-88 contained a second component which, after decol- 
orization in ethanol and two crystallizations from isooc- 
tane, melted at 121-122°C. Anal. Calcd for C27H240: C, 
88.97; H, 6.64. Found: C, 88.83; H, 6.55. 

Of the two racemates, only the higher melting formed 
an acetonate on crystallization from acetone. The melting 
point of the acetonate, 162-163"C, corresponds to that of 
Kohler and Mydans' compound ( 2 ) .  Ir (KBr): C=O 
stretch, 171 0 cm- l .  

Spectral Data and Conclusions 
The ir spectra of the two racemates are similar and com- 

patible with the assigned structure, 1,2,3,3-tetraphenyI- 
1 -propanol (Table I). 

The mass spectra are also consistent with the structures 
of the alcohols. The highest m / e  peak was 257 and cor- 
responds to the commonly observed cleavage of the C-C 
bond next to oxygen in alcohols with elimination of the 
heavier fragment. The base peak at 167 corresponds to 
the benzhydryl fragment, and a peak at 107 was assigned 
to the benzylic alcohol fragment. The nmr spectra show 
that the proton environments in the two racemates are 
different. Comparisons and assignments are given in Table 
II. 

In assigning absorptions for the lower melting race- 
mate, there was difficulty in determining which of the two 
hydrogens, on C, or CB, absorbs more downfield. Both of 
these should be doublets, and both overlap in the spec- 
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trum of the higher melting racemate. We assigned the 
downfield doublet to the proton on C1 and the central 
multiplet to the overlapping resonances of the two neigh- 
boring protons on C2 and C3. These selections were based 
on a comparison with the nmr spectrum of 1,1,2,3,3- 
pentaphenyl-1-propanol, which shows only two absorp- 
tions apart from the phenyl multiplets. The hydroxyl proton 
of the latter was identified by deuterium exchange, leaving 
the CZ and C3 protons with overlapping resonances. 

The 132°C melting compound reported by earlier 
workers ( 1 ,  4 )  is undoubtedly a mixture of diastereomers. 
The acetonate of Kohler, mp 16O-16l0C, is the acetonate 
of our higher melting racemate. The available data do not 
permit the assignment of absolute configurations. 

Acknowledgment 

We express our appreciation to the Perrine Primate Re- 
search Laboratory, Environmental Protection Agency, 
Perrine, Fla., for use of facilities and to Ronald Block, 
Papanicolaou Cancer Research Institute, Miami, Fla., for 
technical assistance. 

Literature Cited 
(1) Japp, F. R., Kiingemann. F., J. Chem. SOC., 57, 662 (1890). 
(2) Kohler, E. P.,  Mydans. W. E., J. Arner. Chem. SOC., 54, 4667 (1932). 
(3) Vorlander. 0.. Friedbera. A , .  Chem. Ber.. 56. 1144 11923\ 

I ~ ~ . ,  
(4) Zinin, N.. "Jahresbericlht Uber die Fortschritte der Chernie und Ver- 

Received for review November 20, 1972. Accepted February 14, 1973 

wandter Theile Anderer Wissenschaften," p 394, 1877. 

Alkyl 4-Pyridylmethyl Ketones and Derivatives 

John L. Bond, David L. Krottinger, Rodney M. Schumacher, Eldon H. Sund,' and Timothy J. Weaver 
Department of Chemistry, Midwestern University, Wichita Falls, Tex. 76308 

Nine alkyl 4-pyridylmethyl ketones were prepared by the 
interaction of 4-picolylsodium and the requisite methyl 
ester. Physical properties were determined, and 
hydantoin and picrate derivatives of these ketones were 
prepared. 

Recently, we had need of some alkyl 4-pyridylmethyl 
ketones. A careful perusal of the literature revealed that 
some of the required ketones had been prepared, but 
physical properties as well as derivatives were sparse or 
lacking completely. Therefore, as the ketones were pre- 
pared, some of their physical constants were determined, 
and derivatives prepared. 

The synthesis of these ketones was patterned after the 
method of Raynolds and Levine ( 4 )  in which 4-picolylso- 
dium was interacted with the requisite methyl ester. Typi- 
cal carbonyl derivatives, i.e., oximes, semicarbazones, 
and 2,4-dinitrophenylhydrazones, proved to be difficult to 
prepare and recrystallize from these ketones. Thus, hy- 
dantoin derivatives, which could be prepared with relative 
ease, were chosen. The hydantoin derivatives were pre- 
pared by the method of Henze and Speer ( 7 ) .  

Table I lists the yields of the alkyl 4-pyridylmethyl ke- 
tones as well as some of their physical constants. Table 
I I lists the data on the hydantoin and picrate derivatives. 

Experimental 

Reactants were obtained commercially and used with- 
out further purification. Elemental analyses were per- 
formed by Huffman Microanalytical Laboratories, Wheat- 
ridge, Colo. Melting points were determined on a Thomas- 
Hoover melting-point apparatus and were corrected. 
Density determinations were determined with a pycnom- 
eter which held 1.5291 grams of water at 4.0"C ( 5 ) .  
The following examples illustrate the syntheses of the 
alkyl 4-pyridylmethyl ketones and the 5-alkyl-5- (4-pyridyl- 
methyl) hydantoins. 

' To whom correspondence should be addressed. 

1 -(4-Pyridyl)-3-methyl-2-pentanone. A sodium disper- 
sion was prepared from 53 grams (2.3 moles) of sodium 
in 68 ml of decane with approximately 0.5 ml oleic acid 
as the dispersion agent. To this sodium dispersion was 
added 750 ml of anhydrous benzene, and the tempera- 
ture adjusted to 55 f 5°C. Approximately 10 ml of a so- 
lution of 112 grams (1.0 mole) of chlorobenzene in 102 
ml of benzene was added all at once to the rapidly stirred 
mixture. After 2-10 min the reaction mixture changed 
from grey to black and the temperature rose, indicating 
the formation of the phenylsodium. The temperature 
could be easily controlled by means of an ice bath, and 
the remainder of the chlorobenzene-benzene solution 
was added at such a rate to keep the requisite tempera- 
ture. After all the chlorobenzene-benzene solution had 
been added, the mixture was stirred for an additional 2 hr 
at 55 f 5°C. 

Table 1. Alkyl 4-Pyridylmethyl Ketones 

R-1-C &N 

Yield, BP, 
R % "C/mm n e 9  d 204 

CH3 18 8110.7" 1.5208 1.069 
C2H6 20 8810. 5b 1.5130 1.048 
nGHf 35 9710.55 1.5063 1.023 
iso-C3H7 40 87/0.65d 1.5064 1.022 
n-C4HsC 39 10610.5 1.5051 1.005 

26 9810.7 1.5017 0.999 iso-C4Hsc 
sec-C4HgC 33 100/1.0 1.5048 1.006 
fert-C4Hs 9 92/0.75e 1.5038 1.005 
n-CsH1iC 13 11510.7 1.5024 0.994 

Reported bp, 75.5"C/O.l mm (2). Reported bp, 86-88.5"C/l.O 
mm (3). Elemental analyses (C, H, and N) in agreement with 
theoretical values have been obtained and submitted for re- 
view. d Reported bp, 95-97"C/1.0 mm (3). e Reported bp, 98- 
102"C/1.0 mm (3). 

Journal of Chemical and Engineering Data, Vol. 18, No. 3, 1973 349 


