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gen sulfide was passed through a mixture of 0.250 g. (0.0024 
mole) of 5-pyrimidinecarbonitrile in 3 ml. of alcohol pre- 
viously saturated with ammonia. After a short time all 
the solids went into solution and the product started 
crystallizing. The hydrogen sulfide addition was continued 
for another 15 min. Cooling and filtration of the mixture 
gave 0.230 g. of yellow, well defined crystals melting at  
169-170'. An analytical sample prepared from 30 parts 
of alcohol melted a t  170-170.5°. 

Anal. Calcd. for C5H5N3S: C, 43.15; H, 3.62. Found: 
C, 43.25; H, 3.68. 
2,4-Dichloro-5-pyrimidinecarbonitrile.-A mixture of 123 

g. (0.90 mole) of 2,4-dihydro~y-5-pyrimidinecarbonitrile,~ 
290 ml. of diethylaniline, and 720 ml. of phosphoryl chlo- 
ride was stirred without the application of heat for ca. 
0.5 hr. After the initial exothermic reaction had subsided, 
the dark solution was heated under reflux for an additional 
1-2 hr. Removal of the excess phosphoryl chloride in VUCUO 
and keeping the internal temperature below 65' left a vis- 
cous residue. This material was poured on ice and was 
caused to crystallize by prolonged stirring. The crude 
product was removed by filtration, and melted hetween 50" 
and 58'. Further purification was achieved by dissolving 
the material in 800 ml. of ether, washing with dilute sodium 
bicarbonate solution, and drying the ether phase. Subse- 
quent removal of the solvent left a red crystalline mass 
which was distilled to give 101 g. of a yellow product, b.p. 
110-1 12'/2 mm. solidifying in the receiver. An analytical 
sample was prepared from isooctane to give lemon-yellow 
needles, m.p. 62-63'. . 

Anal. Calcd. for CsHC12NB: X, 24.15. Found: N, 24.19. 
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It has remained an open question in the forma- 
tion of copper phthalocyanine from phthalic an- 
hydride and urea whether the a-carbon atoms in 
the maleic anhydride ring of phthalic anhydride 
are replaced by the carbon atom in urea, or whether 
the a-carbon atoms in the maleic anhydride ring in 
phthalic anhydride remain intact to constitute the 
eight porphin carbons in the tetraazaporphin ring. 

This question relates to  the formation of phthalo- 
nitrile which has been considered to  be a reaction 
intermediate but the presence of which remains to 
be detected.lP2 If the a-carbons supplied by the 
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phthalic anhydride remain intact, i t  is postulated 
no phthalonitrile is formed and the immediate pre- 
cursors of copper phthalocyanine are either or both 
monoiminophthalimide or 1-amino-3-imino-isoindo- 
lenine. 

It is shown, using urea tagged with carbon-14, 
that under the set of reaction conditions described 
below, urea does not contribute carbon atoms in the 
formation of copper phthalocyanine from phthalic 
anhydride and urea. 

Experimental 
The reaction was carried out in a 250-ml. flask with nitro- 

gen carrier gas flow through the reactor and downstream gas 
train iLt 1-2 ml./sec. The flask was heated in an oil bath 
held a t  200'. The gas train system consisted of an air 
condlxser, to trap sublimed organic by-products, Drierite 
tube to trap water, Ascarite tower (50: 50 mixture of Ascarite 
and Drierite to prevent clogging of tower from traces of 
moislm-e) to trap carbon dioxide, Ascarite tube to test 
efficiency of Ascarite tower, back-up flask, and concd. sul- 
furic ticid bubbler to collect ammonia gas, followed by ex- 
haustion to atmosphere of the nitrogen purge. 

The urea mix for the reaction was prepared as follows: 
0.4 nig. of carhon-14 urea (Source: Tracer Laboratories, 
Inc.; specific activity: 3.69 mc./mM.) and 10 g. of urea were 
dissolved in 20 ml. of distilled water; the solution was evap- 
orated. The residue was ground in a mortar preparatory 
t o  introduction into the crude reaction mix. For each of the 
three test reactions that were made, 15.93 g. of mix 
was prepared from which three samples, each weighing 3.54 
g., were drawn: 1.25 g. of phthalic anhydride, 2.00 g. of urea 
mix, 212 mg. of cuprous chloride, 26 mg. of copper, and 52 
mg. of molybdic trioxide.8 The constituents were weighed 
in a Nettler Balance with stated sensitivity of about f 0.02 
mg. The reaction mixture was ground and blended with 
mortar and pestle. The reaction mass waa heated to tem- 
perature 1 hr. and held a t  200' for 4 hr. The reaction 
product in the 250-ml. flask was weighed and purified in 
sulfuric acid solution. The acid suspension waa filtered 
and the filter cake was washed acid free to Congo Red paper, 
dried, and weighed to determine the yield. In the second 
test run there was no filter cake, presumably due to solution 
or sulfonation of the copper phthalocyanine in sulfuric acid 
solution. Infrared absorption characteristics of the purified 
residues of the first and third test runs, made with a Perkin- 
Elmer Model 21 spectrophotometer, over 2.5 p to 15.5 p, 
gave no evidence of compounds other than copper phthalo- 
cyanine. One hundred-milligram samples of reaction mix, 
crude reaction product, purified reaction product, and con- 
tents of Drierite and Ascarite tubes were tested for radio- 
activity with a Nuclear Corp. Model 2612-P portable radia- 
tion survey meter. The only samples that gave radioactive 
counts were from the reaction mixture, crude reaction prod- 
uct, and Ascarite tower. Copper phthalocyanine gave no 
count. Drierite and Ascarite tubes gave no count. Al- 
though not necessary to the purpose a t  hand, the amount 
of ammouia absorbed in the concd. sulfuric acid tower waa 
determined by the formaldehyde method. 

Yield data, radioactive counts, and weight of reaction 
mixture, reaction crude, copper phthalocyanine, Drierite 
and Ascarite tubes, Ascarite tower, and ammonia are given 
in Table I. 
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Details of the preparation and polymerization of 
monomers containing the trifluoromethyl group 
have appeared elsewhere.s We would like to report 
here related work, for the most part concerned with 
the attempted preparation of compounds bearing 
a trifluoromethyl group on a tertiary carbon atom. 
Compounds of this type are not reported in the 
literature except for the special example of 1,l- 
bis(trifluoromethy1)cyclobutane. This compound 
was prepared by Hasek4 from the reaction of cyclo- 
butane dicarboxylic acid with sulfur tetrafluoride. 
We were unable to convert a,a-dimethyl substi- 
tuted carboxylic acids, specifically 2,2-dimethyl- 
pent-4-eneoic and 2,2-dimethyl-3-acetoxybutyric 
acid to the corresponding trifluoromethyl derivatives 
using sulfur tetrafluoride. Severe reaction condi- 
tions caused carbonization and milder conditions 
gave no reaction. The lack of reactivity in the 
latter two instances is attributable to  steric hin- 
drance of the carboxyl group. The steric require- 
ments are somewhat lessened in the case of cyclo- 
butanedicarboxylic acid because of the presence of 
fewer interfering hydrogen atoms and the removal 
of the hydrogen atoms from the site of reaction 
due to  the ring structure. 

Sulfur tetrafluoride easily converted isobutyric 
acid to 2-trifluoromethylpropane. This compound 
was obtained also from hydrogenation of 2-tri- 
fluoromethylpropene. The former reaction is pref- 
erable for the preparation of large quantities of this 
material. It was felt that 2-trifluoromethylpro- 
pane might be alkylated in a manner similar to that 
for isobutyronitrile. Alkylation was attempted 
with phenyllithium and allyl bromide in ether 
and sodium amide and allyl bromide in ammonia. 
The reactions were not successful. Ethyl 2-cyano- 
3-trifluoromethylbutenoate was prepared by con- 
densation of trifluoroacetone with ethyl cyanoace- 
tate in pyridine solvent with piperidine as catalyst. 
It is interesting to note that the intermediate 
ethyl 2-cyano-3-hydroxy-3-trifluoromethylbutyrate 
was not isolated; it dehydrated a t  room tempera- 
ture to  give the desired product. This can be 
contrasted to  the dehydration of 2-trifluoromethyl- 
2-propanol which required prolonged heating a t  
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