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NOMEN CLATURE

Preparatlons appear in the alphabetical order of common names i

of the compounds. For convenience in surveying the litexature
concerning any preparation through Chemical Abstracts subject
1ndexes, the Chemical Abstracts indexing name for each compound

is given as a subtitle if it diﬁers from the common name used as

the title. ]
'

' SUBMISSION OF PREPARATIONS

‘Chemists are invited to submit for publication in Organic Syn-
theses procedures for the preparation of compounds which are of
- general interest, as well as procedures which illustrate synthetic

methods of general utilify. It is fundamental to the usefulness
of Orgamic Syntheses that submitted procedures represent opti-
mum conditions, and the procedures should have been checked
carefully by the submitters, not only for yield and physical prop-
_erties of the products but also for any hazards that may be in-
volved. Full details of all manipulations should be described,
and the range of yields should be reported rather than the maxi-

mum yield obtainable by an operator who has had considerable

- experience with the preparation. For each solid product’ the

melting-point range should be reported, and for each liquid

product the range of boiling point and refractive index should

be included. In some instances, it is desirable to include addi-

tional physical properties of the product, such as ultraviolet,
infrared, or nuclear magnetic resonance spectra: The methods

.of preparation or sources of the reactants should be described in

notes, and the physical properties (such as boiling point, index of
refraction, melting point) of the reactants should be included
except- where rather standard commercial grades are specified.
Procedures should be wtitten in the style and format employed
in the latest published volume of Organic Syntheses. Copies of

2 4
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the current style sheet may be obtained from the Secretary of
the Editorial Board. In section 3, Methods of Preparation, there
should be described other practical methods for preparing the
compound which have appeared in the literature. It is unneces-
sary to mention methods which have been published but are of
no practical synthetic value. There should also be included a
statement of the merits of the preparation which recommend it
for publication in Organic Syntheses (synthetic method of con-
siderable scope, specific compound of interest, method gives better
yield or is less laborious than other methods, etc.). This informa-
tion is necessary because subsequent volumes of Organic Syntheses
will include under Methods of Preparation a statement explaining
why the preparation is published in Organic Syntheses. Two
copies of each procedure should be submitted to the Secretary of
the Editorial Board. It is sometimes helpful to the Board if
there is an accompanying letter setting forth the features of the
_preparation which are of interest. ' ‘
Additions, corrections, and improvements to the preparations
previously published are welcomed and should be directed to the
Secretary.



Ethyl Azodicarboxylate

WARNING

. , , 1

A report has been received that a sample of ethyl azodicar-
boxylate [Org. Syntheses, 28, 59 (1948); Coll. Vol. 3, 375 (1955)]
decomposed upon attempted distillation with sufficient violence
to shatter the distillation apparatus.

It is possible that the explosion may have been due to over-
chlorination orto insufficient washmg of the product with sodium
bicarbonate solution.

CItis recommended that ethyl azodlcarboxylate be distilled
only behind a safety shield, and protected from direct sources of
light.

Please insert this sheet opposite page 59 of Org. Syntheses, 28 (1948) and/or
opposite page 375 of Org. Syntheses, Coll. Vol. 8 (1955).

-5



Diazomethane -
WARNING

Diazomethane is not only toxic, but also potentially explosive.
Hence one should wear heavy gloves and goggles and work behind a
safety screen or a hood door with safety glass, as is recommended in
the preparation of diazomethane described by DeBoer and Backer,

-Org. Syntheses, 36, 16 (1956). As is also recommended there, ground.

joints and sharp surfaces should be avoided. Thus all glass tubes
should be carefully fire-polished, connections should be made with
rubber stoppers, and separatory funnels should be avoided, as should
etched or scratched flasks. Furthermore, at least one explosion of
diazomethane has been observed at the moment crystals (sharp

_edges!) suddenly separated from a supersaturated solution. Stirring .

by means of a Teflon-coated magnetic stirrer is greatly to be pre-
ferred to swirling the reaction mixture by band, for there has been
at least one case of a chemist whose hand was injured by an explosion
during the preparation of diazomethane in a hand-swirled reaction
vessel,

It is imperative that diazomethane solutions not be exposed to
direct sunlight or placed near a strong artificial light because light is
thought to have been responsible for some of the explosions that
have been encountered with diazomethane. Particular caution should

" be exercised when an organic solvent boiling higher than ether is

used. Because such 4 solvent has a lower vapor pressure than ether, -
the concentration of diazomethane in the vapor above the reaction
mixture is greater and an explosion is more apt to occur..

Most diazomethane explosions occur during its distillation. Hence
diazomethane should not be distilled unless the need justifies it. An
ether solution of diazomethane satisfactory for many uses can be
prepared as described by Arndt, Org. Syntheses, Coll. Vol. 2, 165
(1943), Note 3, where nitrosomethylurea is added to a mixture of
ether and 509, aqueous potassium hydroxide and the ether solution
of diazomethane is subsequently decanted from the aqueous layer
and dried over potassium hydroxide pellets (not sharp-edged sticks!).
When distilled diazomethane is required, the procedure of DeBoer
and Backer (Joc. cit.) is particularly good because at no time is there
much diazomethane present in the distilling flask.

The hazards associated with diazomethane are discussed by C. D.
Gutsche, Org. Reactions, 8, 391-394 (1954).

Please insert a copy of this sheet opposite page 165 of Org. Syntheses, Coll. Vol.
2 (1943); page 244 of Org. Syntheses, Coll. Vol. 8 (1955); and page 16 of Org.
Syntheses, 88 (1956). i
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3-ACETYLOXINDOLE

(Oxindole, 8-acetyl-)
(‘? | .
1 CH,—C-—+CH; -
@( é=o + 2KNH; —
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NH o
o @C‘[{( 4 2NH, + XCl
: AN
: ) | OK
: H
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| | OK ’ | \OH

Submitted by J. F. Buwnert, B, F. HRuTFIORD and 5. M. WILLIAMSON.!
Checked by B. C, McKusick and D. C, BLoMsTROM.

1. Procedure

An apparatus resembling that pictured by Schiatter * is as-
sembled in a good hiood. Two 5-1. three-necked flasks are mounted
side by side about 10 cm. apart and about 10 cm. above the
bench top or stand base. These are referred to as the “left” and
“right” flasks. Each flask is provided with a dry ice condenser
in the outermost neck, and each condenser is protected from the

1 .
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" air by a soda-lime drying tube. Each flask is provided through

the center neck with a motor-driven stirrer. The left stirrer .
should have a large sweep blade, and the right stirrer should have
a small propeller-type blade. The beanng on each stirrer should
. bé capable of holding a small posmve pressure (the submitters
used ball-joint bearings). The innermost neck of each flask is
~ fitted with a two-holed rubber stopper. One hoje in eacMstopper
is for nitrogen supply; a short piece of glass tubing is inserted’
through each stopper, and these pieces ff glass tubing are con-
nected by rubber tubes to a glass “Y” tube which in turn is
connected by rubber tubing to a tank of dry nitrogen. The
rubber tubes between the “Y’’ tube and the flasks are provided
‘with pinch clamps so that the flow of nitrogen can be directed .
into either flask or into both at once. The other hole in each
stopper is for transfer of liquid ammonia from the right flask to-
the left. A glass tube reaching to the very bottom of the right
flask is inserted through the right stopper. A glass tube is in-
serted through the left stopper so that it projects only a few
" centimeters into the left flask. These glass tubes are bent so
that they point toward each other, and they are connected by
a piece of rubber tubing provided with a pinch clamp.

With nitrogen flowing and all pinch clamps open, the appa-
ratus is flamed to drive away traces of moisture. The condensers
are then provided with dry ice covered by isopropyl alcohol, and
the lower part of the right flask is embedded in crushed dry ice.

‘Liquid ammonia (4 1.) is introduced into the right flask through
the nitrogen inlet from which the rubber tubing is temporarily
disconnected, and 105.8 g. (0.5 mole) of o-acetoacetochloroanilide

- (Note 1) is placed in the left flask. In order to destroy any
water in the ammonia, the right stirrer is started and small pieces
of potassmm metal are dropped into the ammonia, by briefly
lifting the right twe-holed stopper, until the blue color persists

" "for 3 minutes. The nitrogen connection to the left flask is

tlamped shut and, by partially blocking the escape of nitrogen
. from the right drying tube, about 1 1. of ammonia is forced into
the left flask. The connection between the two flasks is now -
clamped shut. Brief operation of the left stirrer facilitates solu-
tion of the o-acetoacetochloroanilide in the ammonia.
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Potassium metal (78 g.; 2 moles) is cut into chunks just small
enough to pass through the neck of the right flask; these are
stored in a beaker under xylene until needed. About 5 g. of
potassium is introduced into the right flask by briefly lifting the
. two-holed stopper. The right stirrer is started -and the potas-.

. sium is allowed to dissolve. To the resulting deep blue solution
is added 0.1 g. of finely crushed ferric nitrate hydrate, a catalyst
- for the reaction. of potassium with ammonia. The solution
should begin to boil with evolution of hydrogen. (Cawtion:

No flames or sparks should be nearby.) The rest of the potassium
is 'added at such a rate as to maintain active gas evolution
‘(Note 2). Stirging is continued in the right flask until .all the
potassium is consumed; i.e., until the blue color disappears.. The
right flask now contains a solution of potassium amide in liquid
ammenia; 30-60 minutes is required for its preparation.

The tube between‘the two flasks is opened by releasing the
‘pinch clamp, and the left stirrer is started. With nitrogen flow

to the left flask still blocked, the potassium amide solution is
caused to flow into the left flask by partially blocking the right
nitrogen exit. The solution in the left flask slowly assumes a
- chartreuse color. As soon as the right flask is as nearly empty
-as the apparatus will permit, nitrogen flow is opened to the left
flask gnd closed to the right flask and the connectxon between
the two flasks is clamped shut. The nght flask is then discon- -
nected and immediately “cleaned by rinsing it carefully with
ethyl or isopropyl alcohol to destroy potassium amide and then
~washing it with water. (Caution: Potassium.amide is inflam-

mable and will ignite on contact with moisture.) .

The solution in the left flask is stirred for 30 minutes after
all the potassium amide has been added. The nitrogén inlet is
briefly removed and 120 g. (1.5 moles) of ammonium nitrate is
. added; this discharges the chartreuse color. (Caution: Vigorous

Joaming vccurs.) Ethyl ether (500 ml.) is added and the dry ice
condenser is replaced by a standard water-cooled condenser.
"~ The ammonia is evaporated by allowing the stirred reaction
mixture to warm to room temperature; this takes several hours
and it is convenient to have it occur overnight.

"Water (1.5 l) is added and the mixture is transferred to a
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separatory funnel. The lower aqueous layer, which contains the
potassium salt of 3-acetyloxindole, is separated and is then ex-
tracted with ethyl ether three times to remove a purple impurity.
The aqueous layer is then made acidic to litmus by additien of
hydrochloric acid; this causes precipitation of crude, tan-colored
3-acetyloxindole. The mixture is chilled, and the product is col-
lected by suction filtration and washed well on the filter with
. water. The yield of crude 3-acetyloxindole, m.p. 204-206°, is
65-68 g. (74-78%). It may be purified by recrystallizing it from
1.7 L. of chloroform in the presence of 2 g. of decolorizing carbon.
A heated filter funnel must be used in separating the carbon be-
cause the product starts to crystallize only slightly below the
boiling point of chloroform. The recrysta.lhzed 3-acetyloxindole
weighs 53-59 g. (61-67%) and is in- the form of white needles,
m.p. 204-205.5°, -

. 2. Notes

1. The o-acetoacetochloroanilide used was the technical prod-
uct of Union Carbide Chemicals Co.; m.p. 107-109°.

2. If the reaction of potassium with liquid ammonia slows
- down before all the potassium is consumed, an additional pinch
of ferric nitrate hydrate is added. .

.

8. Methods of Preparation

3-Acetyloxindole has been made by condensing ethyl acetate
. with oxindole in the presence of sodium ethoxide * and by heat-
ing N-acetyloxindole with sodium amide in xylene.* The present
method was developed by Hrutfiord and Bunnett.® It illustrates
a general principle for the synthesis of heterocyclic and homo-
. cyclic compounds. This principle involves the creation of an
intermediate species that is of the benzyne type and has a
nucleophilic center located so that it can add, intramolecularly,
to the “triple bond” of the benzyne structure. Other applica-
tions of the principle using essentially the present procedure are
the conversion of thiobenz-o-bromoanilide or thiobenz-m-bromo-
anilide to 2-phenylbenzothiazole (90%, and 68%, respectively);
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 of ‘benz-o-chloroantlide to 2-phenylbenzoxasole (69%); and of
2-amino-2"-bromodiphenyl sulfide to phenothiazine (35%) ’
" 1University of North Carolina, Chapel Hill, North Carolina.
8 M. Schiatter, Org. Syntheses, Coll. Vol. 8, 223 (1955).
3 L. Horner, Ann., 548, 131 (1941).
- ¢H. Bebringer and H. Weissauer, Ber., 85, 774 (1952).
§$ B. ¥. Hrutfiord and J. F. Bunnett, J. Am. Chem. Soc., 80, 2021 (1958).

2-AMINOFLUORENE
(2-Fluorenylamine)
NO; "

OYY s |
PV |
LYY oo

Submitted by P. M. G. Bavin}
Checked by Jomn C. SEEEHAN and RoceR E. CRANDLER.

1. Procedure
In a 2. three-necked round-bottomed flask, equipped with a
mechanical stirrer (Note 1), reflux condenser, and dropping
funnel, are placed 30 g. of pure 2-nitrofluorene, m.p. 157° [Org.
Syntheses, Coll. Vol. 2, 447 (1943)], and 250 ml. of 95% ethanol.
After warming to 50° on a steam bath, Q.1 g. of palladized char-
coal catalyst (previously moistened with alcohol) is added (Note

2) and the stirrer is started. About 15 ml. of hydrazine hydrateis

added from the dropping funnel during 30 minutes (Note 3). At |
this point an additional 0.1 g. of catalyst (previously moistened
with alcohol) is added and the mixture is heated until the alcohol
- refluxes gently. After 1 hour the nitrofluorene has dissolved’
completely and the supernatant liquor is almost colorless.
The catalyst is removed by - filtration with gentle suction
through a thin layer of Celite (Note 4). The flask is rinsed with
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30 ml. of hot alcohol which is then used to wash the ca.talyst and
Celite. The combined filtrates are concentrated under reduced
pressure to about 50 nil. (Note 5) and then heated to boiling at
~ atmospheric pressure. When 250 ml. of hot water is added slowly,

' 2-aminofluorene is precnpltated as a colorless, crystalline powder .
After cooling in an ice bath, the 2-aminofluorene is collected,
washed ‘with water, and dried in the dark in a vacuum desiccator.
The product melts at 127.8-128.8° (Note 6) and amounts te
24-25¢g. (93—-96%)

2. Notes

-~ 1. If the stlmng is omltted the mtroﬂuorene takes longer to o
dissolve.

2. A suitable catalyst is 10% palladium-on-charcoal, such as
is supplied by Baker and Company; Inc., 113 Astor Street, -
Newark 5, New Jersey. ' '

- 3. The reaction is exothermic, and too rapid addition of the
hydrazine may cause the mixture to foam out of the condenser.
* 4. Caution! The catalyst is often pyrophoric and should be kept .
moistened with alcohol. Celite is a diatomaceous earth filter aid.

3. A rotary evaporator is very convenient for the concentra- -
tion since some of the amine invariably crystallizes toward the
end —_

6. The meltmg point is that reported in Organic Syntheses,
Coll Vol 2, 448 (1943), for a recrystallized sample. \

3. Methods of Preparation

- The preparation of 2-aminofluorene reported previously in
. Organic Syntheses [Coll. Vol. 2, 448 (1943)] was based on the A
‘method of Diels.?

~ The procedure given is based on the method first developed by
Pietra® and apphed by Dewar and Mole* to polycychc com-
pounds. It gives excellent yields of toluidines; annnob:phenyls
phenylenediamines, a.mmophenols, p-aminobenzoic acid, and sim-

. ilar compounds, *5 but it is not suitable for the reduction of some

~ chloronitrobenzenes.t When applied to azobenzene and azoxy-

.+ benzene it gives hydrazobenzene in 80-90% yield.s

S s R o -
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Raney mckel may be used mstead of palladized dmrconl as the
catalyst.® .

1 National Research Council of Canada Post-doctofate Fellm 1954-56, at the
University of Ottawa, Ottaws, Ontario. Present address: Sm:t.h Kline and French

- Ltd., Welwyn Garden City, Herts, England.

0, Diels, Ber., 84, 1758 (1901).
. 3S. Pigtra, Ann. chim. (Rowse), 48, 850 (1955).

4M. J. S. Dowar and T. Mole, J. Chem. Soc., 1958, 2556.
\P. M. G. Bavin, Con, J. Chem., 86, 238 (1958).

*D. Balcom and A. Furst, J. Am. Chem. Soc., 75, 4334 (1959).

A

3-BROMOACETOPHENONE
(Acetophenone, 3-bromo-) -
CHy , . CH |
ConsC=0+ AlICly — CgHj AlClg
'CHj
C,Hsijid)AlCIa 4 Brs e 3-BrC,H4é=OA1C13 + HBr
CHj CHg
-BrC,H4é=£)AICl, 3-BrCeH4é3==O + APt 4 3C1—
Submitted by D. E. Prarson, H. W. PorE, and W. W. Haxorove.!
'Checked by B. C. McKvsick and D, W, WiLEy.
1 Pmcedure

The appa.ra.tus consists_of a 1-1. three-necked flask equipped
with a condenser, a dropping funnel, and a stirrer tcrmmatmg in

" a stiff, crescent-shaped Teflon polytetrafluoroethylene paddle.

The stirrer motor must have good torque (Note 1). The as-

sembled apparatus, which is protected from moisture by means

of drying tubes in the condenser and funrel, is preferably pre-
dried. About 216-224 g..(1.62-1.68 moles) of powdered anhy-

- drous aluminum chloride is added to the apparatus with as little

exposure to the moisture of the air as possible (Note 2). While

AT
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the frée-ﬂowmg catalyst is stirred (N ote 3), 81 g. (0.67 mole) of
acetophenone is added from the dropping funnel in a slow stream
over a period-of 20-30 minutes. Considerable heat is evolved,
and, if the drops of ketone are not dispersed, darkening or

+ . charring occurs. When about one-third of the acetophenone has

been added, the mixture becomes & viscous ball-like mass that is
difficult to stir. Turning of the stirrer by hand or more rapid
addition of ketone is necessary at this point. The addition of
ketone, however, should not be so rapid as to produce a tempera-
ture above 180°. Near the end of the addition, the mass be-
comes molten and can be stirred easily without being either
. heated or cooled. The molten mass, in which the acetophenone
is complexed with alummum chloride, ranges in color from tan
to brown.

Bromine (128 g., 0.80 mole) is added dropwise to the well-
stirred mixture over a period of 40 minutes (Note 4). After all
the bromine has been added, the molten mixture is stirred at
-80-85° on a steam bath for 1 hour, or uatil it solidifies if that

“ happens first (Note 5). The complex is added in portions to a
well-stirred mixture of 1.3 1. of cracked ice and 100 ml. of con-
centrated hydrochloric acid in a 2-1. beaker (Note 6). Part of
the cold aqueous layer is added to the reaction flask to decom-
pose whatever part of the reaction mixture remains there, and-
the resultmg mixture is added to the beaker. The dark oil that
settles out is extracted from the mixture with four 150-ral. por-
tions of ether. The extracts are combined, washed consecutively
with 100 ml. of water and 100 ml. of 5%, aqueous sodium bicar-
bonate solution, dried with anhydrous sodium sulfate, and trans-
ferred to a short-necked distillation flask. The ether is removed
by distillation at atmospheric pressure, and crude 3-bromo-

- acetophenone is stripped from a few grams of heavy dark residue

by distillation at reduced pressure. The colorless distillate is
carefully fractionated in a column 20 cm. long ard 1.5 cm. in
diameter that is filled with Carborundum or Heli-Pak filling.

The combined middie fractions of constant refractive index are
taken as 3- bromoace*cphenone, weight, 94-100 ¢g. (70-75%);
b.p. 75—76°/05 mm.; ny 1.5738-1.5742; m.p. 7-8° (Notes 7

-.and 8).
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2. Notes

1. Among satisfactory motors are the Sargent Cone Drive
: and the Waco. -

.2. Exposure of the aluminum chloride to air is convemently
avoided by introducing the entire contents of two 4-ounce
bottles of anhydrous resublimed aluminum chloride of the
Baker and Adamson Company directly into the reaction flask.

3. If the paddle width is so small as to leave isolated, un-
agitated portions of aluminum chloride, it should be moved near .
the surface to disperse the ketone rapidly. If the ketone is not
dispersed, condensation to dypnone occurs. Tars found in the
stripping process are believed to originate from improper addl-

tion of the ketone to the aluminum chloride.

" 4. The rate of addition is regulated by the rate of evolution
of hydrogen bromide. The yield of product is essentially the
same whether the reaction mixture is held at 80-85° or at room
‘temperature. ‘ '

5. If the reaction mixture does not solidify during the heat-
ing, it is well to work it up at once while it can still be poured
from the flask. Otherwise the work-up can be postponed to the
‘next day. If the reaction mixture is too difficult to remove from

“the flask, the acid-ice slurry can be added all af once to the re-
action flask immersed in ice. The vigorous surface decomposition
is thus partly quenched. However, the cake is seldom difficult
to remove unless polyhalogenation has occurred.

‘6. The acid prevents the formation of insoluble aluminum
salts that make separation of ether-water layers difficult. It is
helpful in this regard to stir the mixture of water, ketone, and
acid for an hour or so before extracting the ketone with ether.

7. The present procedure has been used by the submitters to
prepare the following 3-bromoacetophencnes and benzaldehydes
in the indicated yields:** 3-bromopropiophenone, m.p. 40-41°,
60%; 3-bromo-4-methylacetophencne, m.p. 42-43°, 56%; 3,4-
dibromoacetophenone, m.p. 89-90°, 55%,; 3-bromo-4-fert-butyl-
acetophenone, b.p. 92°/0.1 mm., 30%; 3,5-dibromo-4-methylace-
tophenone, m.p. .102-103°, 57%,; 3-bromobenzaldehyde, b.p.
105-106°/2 mm., 59%; 3-bromo-4-tolualdehyde, m.p. 48-49°,
49, -
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8. The same procedure can be used to prepare 3-chloroaceto-
phenones and bénzaldehydes. The apparatus is modified by re-
placing the dropping funnel with a gas-inlet tube that permits -
* chlorine to be introduced under the surface of the molten com-

pléx of acetophenone and aluminum chloride. For a run with
81 g. (0.67 mole) of acetophenone, 31 ml. (48 .g., 0.67 mole) of
liquid chlorine is condensed in a trap cooled with solid cgrben
- dioxide and acetone. The gas is passed consecutively through a
safety trap, a bubble counter containing concentrated sulfuric
acid, and the inlet tube into the stirred complex. The rate of
- addition is controlled by gradually lowering the <ooling bath
. surrounding the liquid chlorine trap. The internal temperature
of the reaction mixture rises just above room temperature and
* the color of the complex changes from light brown to deep red-
brown. The addition of chlorine is complete in 10-14 hours;
‘with a faster rate of addition, some chlorine escapes. Stirringis
continued for another hour, and the reaction mixture is worked
“up. ‘The submitters have prepared the following in this way:*
"-3-chlorpacetophenone, b.p. 61-63°/0.5 mm., 54%; 3-chlorobenz-
aldehyde, b.p. 93-96°/15 mm., 43%; 2 3,5 6—tetrachloro—4-
methyla.cetophenone m.p. 98 5—99 5°, 67%.

3. Methods of Preparation

Nuclear i:alogenatibn of &cetophenone depends on formation
~ of the aluminum chloride complex. If less than one equivalent
‘of aluminum chloride is used, side-chain halogenation occurs.?
3-Bromoacetophenone has been prepared from 3-aminoaceto-
phenone by the Sandmeyer reaction.%® The synthesis described
here has been taken from work of the submitters,® who have
used ‘it to prepare many 3-bromo- and 3-chloroacetophenones
and benzaldehydes, as well as more highly halogenated ones
(Notes 7 and 8).

1 Department of Chemistry, Vanderbilt Umvemty, Nashville, T¢

3D. E. Pearson, H. W. Pope, W. W, Hargrove, and W. E.. Su.mper,.f Org.
Chem., 28,4412 (1958).  « -

$ R.'M. Cowper and L. H. Davidson, Org. Synéheses, Coll. Vol. 2, 480 (1943).
" 4L.’A. Elson, C. S. Gibson, and J. D. A. Johnson, J. Chem. Soc., 1980, 1128,
. 'CSMarvel,REAllen,andCGOverberge:,] Am. Clmn Soc., 68, 1089
7 (1946).
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3-CHLORO-2,2,8- TRIFLUOROPROPIONIC ACID 1

3-CHLORO-2,2,3-TRIFLUOROPROPIONIC ACID
' (Propionic acid, 8-chloro-2,3,8-trifluoro-)

, CFCI=—-CF3 + NaCN + 2H0 — CICHFCFgCOgNa + NH;
: ClCHFCFzCOgNa + HSp, — ClCHFCF,COgH + NaHSO4

Submitted by D. C. ENGLAND and L. R. MELBY.2
Checked by Max Tisarer and W. J. Jonzs.

1. Procedure .

Cauison! This is a strongly exothermic reaction. The reaction
showuld be carried out in a hood. A proteclive shield should be placed

 between the operator and the reaction boltle. :

- A modified Parr low-pressure hydrogenation apparatus is used

‘ ior this preparation.? The bottle is fitted with a two-holed rubber
stopper through which is passed a thermocouple well made of 5-
‘mm. glass tubing and a gooseneck made of 8-mm. heavy-walled
glass tubing. The thermocouple well extends into the bottle with- -
in about 2 cm. of the bottom. The gooseneck extends 1 cm. into e
.the bottle, and the other end is connected dlrectly to a manifold
system with heavy-walled pressure tubing using screw clamps.
Also attached to the manifold system through needle valves are
a vacuum lme, a storage cylinder of chlorotnﬂuoroethylene, a-

"pressure gauge, and a bleed line.

The bottle is charged with 52 g. (1.0 mole) of 95%, sodium
cyanide, 100 ml. of water, and 100 ml. of acetonitrile, giving a
two-phase liquid system. After the bottle is clamped in the metal
cage of the shaking apparatus, the bottle is evacuated and filled
to & gauge pressure of 10 Ib. (0.68 atm.) with chlorotriflucro-
ethylene. This procedure is repeated twice to purge the system
of air. Finally, the bottle is pressured to 40 Ib. (2.7 atm.), chloro-

~ trifluoroetbylene leaving the valve open to maintain this pres-
sure (Not: 1). The thermocouple is fitted into place and shaking
is started. The temperature steadily increases, and in 10-15
minutes it is about 75° and rising more rapidly. Itiskeptat75- 4

- 80° by cooling and/or slowing the rate of chlorotrifluoroethylene -

. addition. Caudion! Careful control of the reaction is mandalory.




