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was collected by filtration; it was purified by sublimation
and identified by melting point, 121-122°, and by a mixed
melting point with an authentic sample.
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Some Factors Influencing the Activity of Raney
Nickel Catalyst. I. Preparation of Raney Nickel
from Nickel-Magnesium Alloy’

By JouN N. PatTIisoN aND Ep. F. DEGERING?

The preparation of Raney nickel from nickel-
magnesium alloys has been the subject of three
patents.>%5 None of these give details of the
preparation or the activity of the catalysts thus
prepared. Organic acids, such as acetie, in con-
centrations of 209, or less were recommended by
Zeltner.4

We have studied the preparation of Raney nickel
from nickel-magnesium alloys and found that a
catalyst comparable in activity to that of Pavlic
and Adkin W-4¢ can be produced. The activity
comparisons were based on the rate of reduction of
styrene at ambient temperature in an Adams
reductor. In order to eliminate induction effects,
only the time for the middle 649} of the reduction
was used. Thus we found W-4 to be 2.12 times
as active as W-27 and the catalyst described in
detail below to be 2.02 times as active as W-2.

Experimental

To a 2-liter erlenmeyer flask, equipped with a Hershberg
stirrer, add 230 ml. of glacial acetic acid and 500 ml. of
water. The temperature of this solution is brought to
50 = 2° and 100 g. of finely powdered NiMg alloy (509,
Ni by weight) is added in small portions over a period of
20 to 30 minutes. Cooling is provided by an external ice-
bath in order to maintain the temperature between 48 and
52° during the addition. After all of the alloy has been
added, the mixture is digested for 50 minutes at 50° with
continued stirring. The catalyst is allowed to settle and the
solution decanted. - Approximately 500.ml. of 1%, acetic
acid is added, the mixture is swirled and allowed to settle
before decanting again. The mixture is rinsed twice more
in this fashion and then transferred to a 75 X 500 mm. Py~
rex tube equipped with a side arm 1 inch below the top and
a coarse porosity sintered disc at the bottom for the admis-
sion of the wash solution. A stainless steel stirrer is placed
just above the disc and a bafile is provided near the top to
aid in settling. About 10 liters of 19 acetic acid is passed
upward through the catalyst which is suspended to a height
of about 250 mm. by regulation of the stirring speed.
Following this, the catalyst is similarly washed with about
15 liters of distilled water. The rate of flow of the wash
solutions is 150 ml. per minute. After the washing is com~
plete, the water is drawn off through the sintered disc and
replaced by a suitable solvent such as absolute alcohol or di-
oxane for future storage. Fresh portions of the solvent are
stirred up with the catalyst and withdrawn through the

(1) From the Ph.D, Thesis of John N, Pattison, Purdue University,
June, 1948; Battelle Memoriel Institute, Columbus, Ohio.

(2) Miner Laboratories, Chicago, Illinois.

(3) French Patent 844,783, May 1, 1939,

(4) J. Zeltner, U. S. Patent 2,326,275, August 10, 1943.

(5) J. H. Hahn, U, 8. Patent 2,328,140, August 31, 1943.

(6) Pavlic and Adkins, TS JOURNAL, 88, 1471 (1946).

() Mozingo, Orgenic Syntheses, 21, 15 (1041).
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sintered disc four to six times to remove the water. The
catalyst should be stored in a tightly closed bottle completely
filled with liquid in order to exclude contact with oxygen.

Discussion.—Variation of the mesh size of the
alloy and amount of acid used in the activation
step had very little effect on the activity of the
catalyst produced. However, the amount of
nickel in the alloy and the method of washing are
very important. A catalyst prepared from a 309,
nickel (by weight) alloy was only one-half as active
as one prepared from a 50 weight per cent. alloy of
nickel. If the acetic acid wash is omitted, the
resulting preparation will not reduce styrene at
all under these conditions.
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Ultraviolet Absorption Spectrum of 1,3-Cyclo-
heptadiene

By E. PescH AND S. L. FrRIESS

In connection with a study of conjugated un-
saturation in cyclic systems, it was of interest
to prepare a sample of 1,3-cycloheptadiene (I)
to be used for determination of its ultraviolet
absorption spectrum. Although the compound
has been prepared previously by several workers,1:?
1o mention was made of its absorption character-
istics. Further, since the ultraviolet spectra of
cyclopentadiene,® 1,3-cyclohexadienes® and 1,3-
cyclodctadiened in suitable solvents are available
in the literature, the evaluation of the wave length
of maximum absorption for I in the present study
fills the blank for the seven-membered diene, and
makes possible a correlation of Amex. values with
ring size in the series of conjugated cyclic dienes

&
| (CHya

&,
%,

n=1234

Experimental®

The cyclic diene I was prepared by experimental proce-
dures exactly paralleling those used by Cope® for the syn-
thesis of 1,3-cyclodctadiene. The synthetic sequence is
outlined below. With the exception of II, all members
of the sequence were previously known and characterized.

(1) Willstatter, Ann., 817, 204 (1901).

(2) Kohler, Tishler, Potter and Thompson, THiS JOURNAL, 61, 1057
(1939).

(3) Scheibe, Ber., 59, 1333 (1926).

(4) (a) Allsopp, Proc. Roy. Soc. (London), 148A, 618 (1934); (b)
Henri and Pickett, J. Chem. Phys., 7, 439 (1939).

(6) Cope and Estes, TH1s JourNaL, T8, 1128 (1950).

(6) Melting points are cocrected, Analyses by Mra, G. L, Sauvage,
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N-bromo- (CH,;)NH
> > R
succinimide
\Br
11
1. Ag;O / AN
O CH;l ( N 2. Heat < >
NN(CHy: IV )N(CHa), 1
111 1~

Table I presents a summary of the pertinent reaction data
for the various steps of the synthesis.

TABLE I
Com- Yield,® B. p.
pound % °C. Mm. M. p n0p
Ir 48 55-56 8 1.5323
I 69 68-71 13-14 1.4769
v 77 163-164°
1 29 120-121°  Atm. 1.4972

¢ Based on the previous compound in the sequence.
® Colorless liguid which darkened very rapidly on standing.
Anal. Caled. for C;HyBr: C, 48.02; H, 6.33. Found:
C, 48.91; H, 6.34. Compound converted immediately to
III. c<Lit. value (ref. 1), 162-163°. Anal. Caled. for
CiHxNI: C,42.71; H, 7.17. Found: C, 42.40; H, 6.90.
4Lit. values: 120-121° (ref. 1); 120-121.5° (ref. 2).

The ultraviolet absorption spectrum of diene I was deter-
mined using a Beckman quartz spectrophotometer, model
DU, and purified isodctane as solvent. The results are
plotted in Fig. 1, from which the values Apax 248 mu and log ¢
3.87 may be obtained.

!
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Fig. 1.

Discussion

It is seen in Fig. 1 that, with the degree of resolu-
tion furnished by the Beckman instrument, com-
pound I displays the broad absorption band with a
single maximum in the ultraviolet that is charac-
teristic®*® of conjugated cyclic dienes in general,

Since it is known that the position of Amgex in the
conjugated diene series is virtually independent?
of the solvent used, over a range from ethyl alcohol
to cyclohexane, the present data can be combined
with those of previous workers to yield a plot of
Amax 75, the number of ring members in the cyclic
diene. This plotisshown in Fig. 2.

Curiously, the curve is at a maximum for the
six-membered diene, and Amax decreases sharply as

(7) See, for example, the compilation of data in the paper by Booker,
Evans and Gillam, J, Chem. Soc., 1453 (1940).
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Fig. 2.—1, ref. 3; 2, ref. 4; 3, this work; 4, ref, 5.

the ring size is either increased or decreased from
this peak value. A satisfactory explanation of this
behavior must await a detailed analysis of the
relative magnitudes of the strains inherent in both
ground and first excited states of these molecules,
evaluated as a function of ring size.
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Diesters of Lactic Acid. Adipates of Various
Lactates'.*

By C. E. REUBERG AND MaRrIoNn B. Dixon

The hydroxyl group in esters of lactic acid may
be readily esterified by use of carboxylic acids,
anhydrides or acyl chlorides. Previous papers
from this laboratory have described the acetates,?
laurates,* acrylates,® alkyl carbonates® and diethyl-
ene glycol bis-carbonates” of various lactates.

Adipic acid was of special interest in this work
“because of its availability at low cost and the
potential utility of its lactate esters as plasticizers.

The lactate adipates studied (Table I) have the
type formula

COOCH(CH;)COOR
(CH:):
COOCH (CH)COOR

where R is the radical of the alcohol from which
the lactate was made. These esters were conveni-
ently made from adipyl chloride and the lactates.
Less pure products but equally good plasticizers

(1) One of the laboratories of the Bureau of Agricultural and Indus-
trial Chemistry, Agricultural Research Administration., U. §. Depart-
ment of Agriculture.

(2) Presented in part before the Division of Paint, Varnish and Plas-
tics Chemistry, American Chemical Society, Chicago, Ill., April 1948
and Detroit, Mich., April 1950, Article not copyrighted.

(3) Rehberg and Dixon, THIS JOURNAL, T2, 1918 (1950).

(4) Fein and Fisher, J. Org. Chem., 18, 530 (1950).

(5) Rehberg, Dixon and Fisher, THis JourNaL, 67, 208 (1945).

(6) (a) Rehberg, Dixon and Fisher, J. Org. Chem., 18, 254 (1948);
(b) Rehberg and Dixon, tbid., 18, 565 (1950).

(7) (a) Rehberg, Dixon and Fisker, ibid.. 14, 593 (1949); 185, 560
(1950); (b) Ind. Eng. Chem., 43, 1409 (1950).



