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TABLE V
Tue ErrFect oF COMBINATIONS OF SELENOGUANINE AND
AZASERINE ON THE SURVIVAL TiME or Mice BEARING EHRLICH
Ascrres CELLS

Daily Av. Av. A

dosage, survival, body wt.,

Treatment mg./kg.® days g.b

Control - 10.0 +2.7
Selenoguanine 3.9 12.0 +4.4
6.5 10.6 +4.2
13.0 11.0 -3.3
Azaserine 0.2 19.8 +4.2
Azaserine® 4 SeG 0.24+3.9 23.8 -0.6
0.246.5 23.4 -1.3

@ Therapy was initiated 24 hr. after implantation of tumor
cells, with the indicated daily dosage given for 6 consecutive
days. Ten mice were used in each experimental group. * Aver-
age weight change from onset to termination of therapy.

Anal. Caled. for C:HgN.Ses: C, 23.82; H, 2.30; N, 11.11.
Found: C, 24.10; H, 2.58; N, 11.06.
4-Amino-5-methyl-2-selenopyrimidine (5-Methylselenocyto-
sine).—A solution of 3.0 g. (0.012 mole) of 2,4-diseleno-5-
methylpyrimidine in 30 ml. of concd. ammonium hydroxide was
heated in a pressure bottle over a steam bath for 17 hr. The
product was isolated in a fashion analogous to the preparation of
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selenocytosine. A yield of 1.2 g. (53.29;) of white needles melt-
ing at 227-229° dec. was obtained. Ultraviolet Spectrum:
PH 1, Mpax 308 mu; emax. 15,000.

Anal. Caled. for C:H;N3Se: C, 31.92; H, 3.75; N, 22.34.
Found: C, 32.04; H, 4.00; N, 22.34.

Antitumor Testing,—These transplantable tumors were used in
the studies: Sarcoma 180 and Ehrlich carcinoma in Ha/ICR
Swiss mice, 6C3HED lymphosarcoma in C3H mice (A. R.
Schmidt Co., Madison, Wis.), 1-1210 lymphoma and L-5178Y
lymphoblastomsa, in BDF: mice (Cumberland View Farms,
Clinton, Tenn.). Tumor transplantations were carried out by
withdrawing ascites fluid from donor mice bearing 7-day tumor
growths. The fluid was centrifuged for 2 min. (at 1,600 ¢), the
supernatant fluid decanted and the cells diluted ten-fold with an
isotonic solution of sodium chloride. Into each mouse 0.1 ml. of
this suspension was inoculated, either subcutaneously or intra-
peritoneally. Mice were maintained on a diet of Rockland rat
chow pellets; water was available ad lbitum.

Thioguanine II and selenocytosine were dissolved in 1.6%,
sodium carbonate; the solutions were adjusted to pH 7 with
hydrochloric acid. Fresh solutions of II and 2-selenocytosine
were prepared daily. Therapy was initiated 24 hr. after tumor
implantation and was continued daily for 6 consecutive days;
tumor-bearing animals receiving injections of isotonic saline
served as controls. Animals were weighed daily, with weight-
changes being used as an indication of drug toxicity. Both
prolongation of life and reduction of tumor weight were studied.
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In a continuing program designed to prepare potential antimetabolites, a number of trifluoromethylpyrimni-
dines were synthesized by conventional means and used to obtain trifluoromethyl analogs of a v-triazolo[d]-

pyrimidine, a pyrazolo[3,4-d] pyrimidine, and a pyrimido [4,5-d] pyrimidine.

The rearrangement of a 4-(N-nitro-

amino)-2-trifluoromethylpyrimidine to a 4-amino-5-nitro-2-trifluoromethylpyrimidine and ring closure of 4-
amino-2-trifluoromethyl-5-pyrimidinecarboxamide to a purine under conditions for a Hofmann reaction are
reported. Some of the compounds prepared were evaluated and found to be inactive as tumor inhibitors.

In previous work,’»bc certain 2-trifluoromethylpy-
rimidines related to the thiamine pyrimidine were pre-
pared and found to inhibit the growth of Bactllus subtilis
and transplanted Leukemia 1-1210, This activity was
enhanced when the pyrimidine was incorporated into
a thiamine analog, and it has since been found* that
40 mg./kg. daily doses of ““trifluorothiamine” to mice
on a thiamine-deficient diet gave up to 649, inhibition
of transplanted Leukemia I.-1210 without toxicity.
The biological activity with B. subtilis and Leukemia
L-1210 was reversed by thiamine and was decreased
substantially%s when pentafluoroethyl and hepta-
fluoro-n-propyl groups were introduced in place of ithe
trifluoromethyl group.

(1) Supported by a research grant. CY-4848, from the National Cancer
Institute, National Institutes of Healtl, U. S, Public Health Service.

(2) Presented in part before the Division of Medicinal Chemistry, 140th
Meeting of the American Chemical Society, Chicago, Ill., September 1961,
Abstracts of Papers, p. 25-0O.

(3) (a) J. A, Barone, E. Peters, and H. Tieckelmann, J. Org. Chem., 24,
198 (1959); (b) J. A. Barone, H. Tieckelmann, R. Guthrie, and J. F. Hol-
land, J. Org. Chem., 28, 211 (1960); (e) J. A. Barone and H. Tieckelmann,
J. Org. Chem., 26, 598 (1961),

(4) J. F. Holland, Roswell Park Memorial Institute, Buffalo, N. Y.,
unpublished results. For the methods used, see J. F. Holland, R. Guthrie,
P, Sheehe, and H, Tieckelmann, Cancer Research, 18, 776 (1958).

(3) R. Guthrie, Children's Hospital, Buffalo, N. Y., unpublished results,
For the methods used, see R. Guthrie, M. E. Loebeck, and M. J. Hillman,
Proe. Soc. Exptl. Biol, Med., 94, 792 (1957).

In view of these results, it seemed desirable to con-
tinue a program aimed at substituting the trifluoro-
methyl group for groups of similar size in natural prod-
ucts. It was hoped (but not subsequently realized)
that the synthesis of 2-trifluoromethylpyrimidines and
other trifluoromethyl compounds related to the nucleic
acid bases would yield agents that would be active as
tumor inhibitors. Moreover, the possible electronic
effect of the trifluoromethyl group on other groups and
positions could be further observed.3¢$

The fact that trifluoroacetamidine (I) would undergo
conventional pyrimidine syntheses already has been
described.?»? Related cyclization reactions were car-
ried out in the preparation of four new 2-trifluoro-
methylpyrimidines from I and the appropriate rea-
gents. These pyrimidines were 4-hydroxy-6-dimeth-
oxymethyl - 2 - trifluoromethylpyrimidine (II), 4,6-
diamino - 5 - phenylazo - 2 - trifluoromethylpyrimidine
(IV), 4 - amino - 2,6 - bis(trifluoromethyl) - 5 - pyrimi-
dinecarbonitrile (VI), and 4-amino-6-hydroxy-3-nitro-
so-2-trifluoromethylpyrimidine (IX).

The hydrolysis of 1T and oxidation with chromic acid®

(6) A. Giner-Sorolla and A. Bendich, J. Am. Chem. Soc., 80, 5744 (1958).

(7) 8. Inoue, A. J. Saggiomo, and E. A. Nodiff, J. Oyg. Chem., 26, 4504
(1961).

(8) C. Heidelberger and R. B. Hurlbert, J. Am. Chem. Soc., 72, 4704
(1950).
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gave 4 - hydroxy - 2 - trifluoromethyl - 6 - pyrimidine-
carboxylic acid (III), The reduction of IV gave 4,5,6-
triamino - 2 - trifluoromethylpyrimidine?? which was
used to prepare 5-amino-7-trifluoromethyl-p-triazolo-
[d]pyrimidine (V) by the addition of sodium nitrite in
aqueous acetic acid.® Nitration of 4-amino-6-hydroxy-
2-trifluoromethylpyrimidine?” under mild conditions
led to attack on the 4-amino group with the formation of
6 - hydroxy - 4 - (N - nitroamino) - 2 - trifluoromethyl-
pyrimidine (VII). Under more vigorous conditions,
oxidation and 5-nitration to crude 4,6-dihydroxy-5-
nitro-2-trifluoromethyl-pyrimidine?? was observed in
varying yields. Compound VII was a valuable inter-
mediate because, when dissolved in concentrated sul-
furic acid, it rearranged to 4-amino-6-hydroxy-5-nitro-
2-trifluoromethylpyrimidine (VIIT). This type of
intramolecular rearrangement has been reported for
N-nitroaniline and derivatives,!® but apparently no
such rearrangement has been observed previously for
pyrimidines. However, a pyrimidine Claisen rear-
rangement has been reported recently,!® Reduction
of VIII with sodium hydrosulfite gave 4,5-diamino-6-
hydroxy - 2 - trifluoromethylpyrimidine (X), which
was also prepared by the hydrosulfite reduction of
crude IX., This was obtained from I, ethyl hydroxy-
iminocyanoacetate,!? and sodium ethoxide,

In an examination of the effect of the 2-trifluoro-
methyl group on other positions of the pyrimidine ring,
nitrosation of 4,6-dihydroxy-2-trifluoromethylpyrimi-
dine?? with nitrous acid was found to proceed readily
yielding 4,6 - dihvdroxy - 5 - nitroso - 2 - trifluoromethyl-
pyrimidine (XI). By comparison, attempts to
nitrosate the isomeric 2,4-dihydroxy-6-trifluoromethyl-
pyrimidine® by Giner-Sorolla and Bendich® and in this
laboratory were unsuccessful, although its nitration has
been reported.!® The nitrosation of 4,6-dihydroxy-2-
trifluoromethylpyrimidine, as well as the preparation of
VIII from VII, indicates that the electron-withdrawing
effect of the 2-trifluoromethyl group on the 5-position
of a pyrimidine can be sufficiently counteracted by the
presence of o,p- orientating groups in the 4- and 6-
positions so that routine aromatic substitution can
occur, It was also shown that 4-chloro-2-trifluoro-
methylpyrimidine?? was sufficiently active to react
with aniline yielding 4-anilino-2-trifluoromethylpyrimi-
dine (XII).

8-Hydroxy-2-trifluoromethylpurine (XIII) was ob-
tained in good yield from 4-amino-2-trifluoromethyi-
5-pyrimidinecarboxamide’®® by treatment with potas-
sium hypobromite and potassium hydroxide. The
only other compound isolated was 4-amino-2-trifluoro-
methyl-5-pyrimidinecarboxylic acid,® and the amount
could be minimized. In contrast, Taylor!t stated that
(-aminopyrazolono [3,4-d Jpyrimidine, as well as a
purine, were obtained using 2,4-diamino-5-pyrimidine-
carboxamide under similar conditions. That the main
product in this case was XIII and not its isomer,
O-trifluoromethylpyrazolono[3,4-d Jpyrimidine  (XV),
was indicated by the synthesis of XV from ethyl 4-

(9) R. O. Roblin, Jr., J. O. Lampen, J. P. English, Q. P. Cole, and J. R.
Vaughn, Jr., J. Am. Chem. Soc., 67, 200 (1945).

(10) E. D. Hughes and G. T. Jones, J. Chem. Soc., 2678 (1950).

(11) II, J. Minnemeyer, J. A. Egger, J. T, Holland, and H. Tieckelinann,
J. Org. Chem., 26, 4425 (1961).

{12) P. D. Landauer and H. N. Rydan, J. Chem: Soc., 3721 (1853).

(13) C. Kaisor and A. Burger, J. Org. Chem., 24, 113 (1959).

(14) E.C. Taylor, "Chemistry and Biology of Purines,” Little, Brown and
Co., Boston, Mass., 1957, p. 30.

Vol. 6

chloro-2-trifluoromethyl-5-pyrimidinecarboxylate’s via
ethyl  4-hydrazino-2-trifluoromethyl-5-pyrimidinecar-
boxylate (XIV). Chlorination of XIII was accom-
plished with phosphorus oxychloride and N,N-diethy!-
aniline but in low vield.

4 - Amino - 2 - trifluoromethyl - 5 - pyrimidinecar-
boxamide® gave 4 - hydroxy - 7 - trifluoromethylpy-
rimido[4,5-d [pyrimidine by an adaptation of the method
of Dymicky and Caldwell® for the 7-methylmercapto
analog.

Ultraviolet spectrophotometric studies, now in
progress, show that the 2-trifluoromethyl group strongly
increases the acidity and decreases the basicity of the
4-hydroxy and 4-aminopyrimidines, respectively, as
expected. Por example, the pK, of 4-amino-2-tri-
fluoromethylpyrimidine?? was 1.39 as compared to
571 for 4-aminopyrimidine.’® However, unexpected
results with other compounds have made it desirable
to plan on reporting spectrophotometric data after
further investigation. Also by way of preliminary
observation, the infrared spectrogram? for 4-hydroxyv-
2-trifluoromethylpyrimidine?? shows very strong hy-
drogen bonding in a very broad band in the region 2400~
3000 ¢cm.~t. Moreover, there is no strong absorption
in the spectrogram above 1600 cm.~! which could he
attributed to a carbonyl stretch. This necessitates
further spectrophotometric study to see whether the
presence of a 2-trifluoromethyl group can cause a “4-
hydroxypyrimidine” to exist in the pyrimidinol (lactim)
structure in contrast to the pyrimidone (lactam)
structure expected from observations'® with other
“4-hydroxypyrimidines.” The data of Bergmann,
Cohen, and Shahak!? indicate that 4-hydroxyv-2-metlhyl-
6-trifluoromethylpyrimidine also exists as a pyrimidone.

It is important to note that, even though the electron
density of the 4-amino group of a pyrimidine was re-
duced by a 2-trifluoromethyl group, this did not pre-
vent participation of the amino group in the closure
of a second ring. IProof for this was the synthesis
of a triazolopyrimidine (V), a pyrazolopyrimidine (XV).
a pyrimidopyrimidine (XVII), and several purines
which included XTIII as well as G-amino-2-trifluoro-
methylpurine and G-hydroxy-2-trifluoromethylpurite,
previously prepared® using a different approacli.

Compounds I, V, XIII, XIV, XV, and XVII
have been evaluated as tumor inhibitors. Using Krebs
2 carcinomas transplanted subcutaneously in Swiss
mice, preliminary resultst obtained with daily dosages
of 200 mg./kg. indicated that the tumor-inhibitory
properties of the compounds were not significant.

Experimental®

4-Hydroxy-6-dimethoxymethyl-2-trifluoromethylpyrimidine
(IT).—Freshly prepared trifluoroacetamidine (I)2¥#?® (0.20 mole)

(15) M. Dymicky and W. T. Caldwell, Abstracts of Papers, 138th Moet-
ing, American Chemical Society, New York, N. Y., September 1960, p.
17-P.

(16) A, Albert, R. Goldacre, and J. Phillips, J. Chem. Soc., 2240 (1048).

(17) *Catalog of Infrared Spectrograms,”’ No. 19768, Samuel Sadtler &
Son, Philadelphia, Pa.

(18) L. N. Short and II. W. Thompson, J. Chem. Soc., 168 (1952).

(19) E, Bergmann, 8, Colen, and I, Shahak, J. Ckem. Soc., 3278 (1939).

(20) Microanalyses by Galbraith Laboratories, Knoxville, Tenn., Melting
paints are uncorrected but were determined using a Mel-Temyp apparatus
with 4 thermometer calibrated far exposed stem. Analytical results, nielt-
ing points, and yields are included in Tables I and II.

(21) (a) D. Husted, U. S, Patent 2,676,983, April 27, 1854,
Reilly and Henry C. Brown, J. Am. Chem. Soc., T8, 6032 (1954).

(hy W. L.
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Yield, M.p., Caled., % Tound, %———
No. X Y Z % °C,e Formula C H N C H N
11 OH H CH(OCHys), 36 93-94 CsHoFsN:0; 40,51 3.82 11.81 40.47 3.90 11.80
111 OH H COOH 59 232234 CgH;F;N,O; 34.63 1.45 13.46 34.82 1.22 13.37
v NH. N=NC¢H; NH; 68 326-329  CnHoF:N, 46.79 3.21 — 46.45 3.21 —
VI NH; CN CF; 17 176-178  C/H,FgN, 32.83 0.78 21.88 33.03 0.77 21.95
VII NHNO; H OH 82 171-172  CH3;F;:N,O; 26.80 1.35 25.00 27.06 1.41 24.76
VIII NH. NO; OH 70 238-240 GC;H,F;N,O; 26.80 1.35 23.00 26.64 1.290 24.84
X NH. NH. OH 79° 284-285 C,H,F:N,O 30.94 2.64 28.87 30.89 2.81 28.54
XI OH NO OH 83 157-159  C:H.F;N;0; 28.72 0.96 20.11 28.65 0.98 20.02
XII NHC:H; H H 91 126-128  CyHgF:sN; 55.23 3.37 — 55.09 3.41 —
XIvV NHNH; CO,C;H, H 69 80-82 CsHoFsN4sO; 38.40 3.63 — 38,37 3.5 —

@ Values are for analytical samples.
material listed as product, ? Yield for method B was 76%.

Unless otherwise indicated in the experimental, two recrystallizations were carried out on the

TaBLE 11
CoMPOUNDS RELATED TO 2-TRIFLUOROMETHYLPURINE
Yield, M.n.. Caled., % Found, %

No. % °C.e Formula H N C H N

\' 56 314-315 CsH;F3N 29.42 1.48 41.18 29.33 1.69 40.93
X111 72 310-311 Ce¢H,;F3N,O 35.31 1.48 27.45 35.27 1.32 27.25

XV 74 341-344 CsH,F;N,0 35.31 1.48 27 .45 35.38 1.66 27.42

XVI 9 141-143 CeH,CIF;N, 32.37 0.91 25.17 32.10 0.98 24 .98
XVII 52 264-266 C/H,F.N,O 38.91 1.40 25.93 38.80 1.71 25.63

® See a in Table I.

was added in one portion to a solution of 0.20 mole of sodium eth-
oxide in 200 ml. of absolute ethanol. Then, 0.20 mole of crude
methyl +v,vy-dimethoxyacetoacetate, b.p. 90-94° (6 mm.), was
added during 30 min. with stirring. The reaction mixture was re-
fluxed for 3 hr., but stirring was continued overnight at room tem-
perature. After the solvent was evaporated at reduced pressure,
the residue was dissolved in water. The solution was then
acidified with 109, hydrochloric acid. The mixture was ex-
tracted with several portions of ether and the ether solution was
dried over magnesium sulfate. After the ether was removed by
distillation, the residue partially solidified. It was allowed to
stand overnight and the crude solid was purified by two crystal-
lizations from ether-ligroin., Decolorization, as well as three
more recrystallizations, were carried out to obtain the analytical
sample.

4 - Hydroxy - 2 - trifluoromethy! - 6 - pyrimidinecarboxylic Acid
(IIT),—Compound III was prepared from II by an adaptation of
the method of Heidelberger and Hurlbert? for orotic acid. The
solid, removed by filtration from the oxidation mixture, was
recrystallized from acetone—benzene to give the product. III was
also obtained by chromic acid oxidation of 4-hydroxy-6-methyl-2-
trifluoromethylpyrimidine.2” However, the yield of product has
thus far been unsatisfactory.

4,6-Diamino-5-phenylazo-2-trifluoromethylpyrimidine (IV).—
Phenylazomalononitrile?2(0.10 mole) was added in portions to 0.10
mole of I in 100 ml. of 1-butanol, stirred for 30 min., and refluxed
for 1 hr. During the reflux period, a red solid appeared. After
the mixture was left in the refrigerator overnight, the red crystals
were removed by filtration and washed with ether. A portion of
these crystals was used as the analytical sample without further
purification. Reduction of IV with zine and glacial acetic acid
in ethyl acetate?® gave 4,5,6-triamino-2-triflucromethylpyrimi-
dine.%7

5-Amino-7-trifluoromethyl-v-triazolo[d] pyrimidine (V).—This
compound was prepared from 0.024 mole of 4,5,6-triamino-2-
triffuoromethylpyrimidine by the adaptation of a general method®
for triazolopyrimidines. The product from the acetic acid solu-
tion was recrystallized from ethanol-water without the type of
acid-base treatment described.

(22) J. Baddiley, B. Lythgoe, and A. R. Todd, J. Chem. Soc., 386 (1943).
(23) G. W. Kenner, B. Lytligoe, and A. R. Todd, J. Chem. Soc., 957
(1948).

4-Amino-2,6-bis(trifluoromethyl)-5-pyrimidinecarbonitrile
(VI) was prepared from I in a manner analogous to that used for
the corresponding 2,6-dimethylpyrimidine?? and recrystallized
from acetone-benzene.
6-Hydroxy-4-(N-nitroamino)-2-trifluoromethylpyrimidine
(VII),—A mixture of 18 ml. of coned. sulfurie acid and 18 ml. of
coned. nitric acid was added to 0.034 mole of 4-amino-6-hydroxy-
2-trifluoromethylpyrimidine??” at 0-5° After stirring for 13
min. at that temperature and 1 hr. at room temperature, the solu-
tion was poured onto ice-water. The solid product was collected
by filtration and recrystallized from water. Fuming nitric acid
was also satisfactory in place of the mixed acid, but the solid
which formed at 0° had to be renioved by filtration (fritted glass
funnel) while the mixture was cold. The fact that nitration of the
4-amino group had taken place rather than ring nitration was
deduced from the reduction of VII with sodium hydrosulfite to
give 4-amino-6-hydroxy-2-trifluoromethylpyrimidine rather than
a diamine. Moreover, the primary amino absorption at 3400
and 3290 ¢m.™! in the infrared spectrum of the isomer, VIII,
was missing in the spectrum of VII. Further evidence for the
attack on the amino nitrogen was the observation that, at higher
temperatures, oxidation as well as nitration took place to give
crude 4,6-dihydroxy-3-nitro-2-trifluoromethylpyrimidine in poor
vields. Fractional crystallization from acetone-benzene gave a
specimen which was identical with an authentic sample.2?
4-Amino-6-hydroxy-5-nitro-2-trifluoromethylpyrimidine (VIII)
was prepared from VII and 969 sulfuric acid by a method analo-
gous to that used for the rearrangement of N-nitroaniline.1?
The main product was removed from the diluted reaction mixture
by filtration. The aqueous filtrate was extracted with ether and
the ether was evaporated to yield more of VIII. After two
recrystallizations from water, the crystals were combined with
the main product which had also been recrystallized from water.
4-Amino-6-hydroxy-5-nitroso-2-trifluoromethylpyrimidine (IX)
was prepared from I and ethyl hydroxyviminocyanoacetate by an
adaptation of the method of Landauer and Rydon!? for other
pyrimidines. However, 2 M equivalents of sodium ethoxide had
to be used for each mole of free base, indicating the presence of 2
acidic groups in IX. The salt formed was removed by filtration
and dried by standing several days on a porous plate. Then, 4
ml. of water was added per g. of salt. The suspension was acidi-
fied until the solid turned yellow and the product (329%), m.p.
160-162° dec, was filtered and dried overnight on a porous



42 J. A. Baro~g Vol. &
plate.  Purification could net be effected and the crude produet to 0.050 mole of d-amino-2-trifluoromethyl-5-pyranidinecarbax-

was used directly for the preparation of X. IX was also obtained
by the nitrosation of 4-amino-6-hydroxy-2-trifiuoromethyvlpyrim-
idine?” but in unsatisfactory yields.

4,5-Diamino-6-hydroxy-2-trifluoromethylpyrimidine (X).
Method A.—Sodium hydrosulfite (20 g.) was added to a suspen-
sion of 0.024 mole of IX in 125 ml. of water at room temperature
and allowed to stir for 3 hr.  After the mixture was cooled, the
solid was removed by filtration and recrystallized fram ethanol-
benzene to give the anhydrous product.

Method B.—Sodium hydrosulfite (12 g.) was added in portions
to 0.0089 mole of VIII in 80 ml. of hot water and boiled for several
min,  After cooling, the solid was collected by filtration and
reerystallized.  Samples of analytical purity from methods A
and B gave the same melting and mixture melting points.

Iividentce for the structure and activity of X was given by its
reaction with formamide? to give 6-hydroxy-2-trifluoramethyl-
purine.® This was identical with a sample synthesized by the
deamination? of 6-amino-2-trifluoromethylpurine® which had
heen prepared from 4,3,6-triamino-2-trifluoronethylpyrimidine®?
by the use of ethyl orthoformate and N, N-dimethylformamide,*
ethyl orthoformate and acetic anhydride,? and forniamide.*

4,6-Dihydroxy-5-nitroso-2-trifluoromethylpyrimidine (XI).—
A solution of 0.0167 niole of 4,6-dihvdroxy-2-triflucromethyl-
pyrimidine®” and 0.66 g. of sodium hydroxide in 29 ml. of water
was cooled to 0-3°. Then 1.26 g. of sodium nitrite was added,
followed by 2.2 g. of coned. sulfurie acid in 3 ml. of water. After
stirring at 0-5° for 105 min., the mixture was extracted with
ether and the ether was evaporated. The solid was crystallized
from ucetone-benzene. Proof for the nitrosation was given by
reduction with sodiumm hydrosulfite to 3-amino-4,6-dihydroxy-2-
trifluoromethylpyrimidine,?7 identical with a specinien obtained
by a similar reduction of 4,6-dihydroxy-5-nitro-2-trifluoro-
methylpyrimidine.®?

4-Anilino-2-trifluoromethylpyrimidine (XII).—A solution of
0.0072 mole of erude 4-chloro-2-trifluoromethylpyrimidine>? and
0.022 1aole of aniline in 10 ml. of ethanol was refluxed for 1 hr.
and left overnight. The product was obtained by filtering and
recrystallizing from ethanol-water.

8-Hydroxy-2-trifluoromethyl purine (XIII).—A cold solution of
8 g. of bromine in 100 ml. of 2.5 ¥ potassium hydroxide was added

(24) R. K. Robins, K. J. Dille. C. H. Willits, and B. E. Chrjstensen, J.
Am. Chem. Soe., 75, 263 (1953).

(25) E. Richter, J. LI, Loeffler, and I, (. Taylor, J. Am. Chem. Soc., 82,
3144 (1960).

(26) J. A. Mantgomery, J. Am. Chem. Soc., T8, 1928 (1956).

amide®s at 0-5° and then allowed to warm to room temperature.
It was heated with a steam bath for 103 min., cooled, and acidi-
fied with 10¢7 hydrochloric acid to pH 3-6.  After standing, X111
was removed by filtration and dried in a vacwmun desiceatar.
Further acidification of the niother liquor gave a erude solid which.
after several recryvstallizations, vielded white needles (177 from
ethanol-water. This wasidentified as 4-amino-2-trifluarontethyvl-
A-pyrauidinecarbaxylie acid® by comparison with an aunthentice
sanple.

Ethyl 4-Hydrazino-2-trifluoromethyl-5-pyrimidinecarboxylate
(XIV).—A solution of 0.078 mole of hydrazine hydrate in 30 ml.
of ethanol was added to 0.026 mole of ethyl f-chloro-2-triflitoro-
nmethyl-5-pyrimidinecarboxvlate in 20 ml of ethanol at 0° and
left overnight in the refrigerator. Then 200 ml. of water was
added, the mixture was allowed to stand for several hr., and the
product was removed by filtration. Tt was reerystallized fram
ethanol-water.

6-Trifluoromethylpyrazolono[3,4-d|pyrimidine (XV).—Sufli-
cient 59 sodium hydroxide was added to dissolve 0.0080 mole of
NXIV. The solution then was acidified with 10¢: hydrochlarie
acid to precipitate XV which was removed by filtration after
standing overnight. Recrystallization was from ethanol-water.
8-Chloro-2-trifluoromethylpurine (XVI) was prepared accard-
ing to the methad for 6-chloropurine® ¢xeept that N,N-diethyl-
was substituted for N,N-dimethylaniline. Campound NXVI was
1solated from the erude reaction mixture by fractional erystalliza-
tionn from benzene.

4-Hydroxy-7-trifluoromethylpyrimido{4,5-d | pyrimidine (XVII).
~-A mixture of 0.0097 mole of 4-amino-2-trifluoromethyl-3-pyrim-
tdincenrhboxamide,® 16 g. of ethyl orthoformate, nud 11 g of
acetie anhyvdride was refluxed for 70 hr.® The solution wus
concentrated to about ¢ ml. at rediteed pressure but was not
evaporated to dryness since then a different proditet resulted.
Water was added and the preeipitate was rentoved by filtration
and erystallized from othanol-water.
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