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100 ml of water was added a supernatant layer of 50 ml of ether.
The two-phase system was vigorously stirred at 0° for 15 min.
The yellow organic layer was separated, and 50 ml of fresh
ether was added to the aqueous layer. The extractions were
continued in this manner until the ether layer remained colorless.
The combined ether extracts were washed successively with 5%
Na.CO; solution and water, and then dried over anhydrous
N32S04.

Triphenylphosphine Adduct of 1,1,1-Trifluoro-2-diazopropane
(II).—To a solution of 1,1,1-trifluoro-2-diazopropane in ether,
prepared by diazotization of 14.9 g (0.10 mole) of the amine
hydrochloride, was added 2.6 g (0.01 mole) of triphenylphosphine.
There was a loss of all yellow color within 30 min, with no gas
evolution. Removal of all volatiles under aspirator vacuum
vielded 3.8 g (109Z, based on amine hydrochloride) of the crude
phosphazine. Separation of the phosphazine from a small
amount of unreacted triphenylphosphine proved difficult, but
repeated recrystallization of the tan solid from hexane yielded
the white phosphazine, fairly pure, mp 127-128.5°,

Anal. Caled for CuHuF;N,P: C, 65.29; H, 4.70; F, 14.76.
Found: C, 66.24; H,5.02; F, 14.08.

1-Methyl-2,2,2-trifluoroethyl Benzoate.—To a solution of
1,1,1-trifluoro-2-diazopropane in ether, prepared by diazotiza-
tion of 14.9 g (0.10 mole) of the amine hydrochloride, were added
12.2 g (0.10 mole) of benzoic acid and 1.4 g (0.01 mole) of boron
trifluoride etherate in ether, with stirring. There was an im-
mediate evolution of a colorless gas, and loss of all yellow color
within 1 min., The reaction mixture was washed successively
with saturated NaHCO; solution and water, dried over anhydrous
Na,80,, and distilled to yield 1.7 g (8%, based on amine hydro-
chloride) of the ester, bp 78° (8 mm), n®p 1.4452 [lit.* bp 88°
(20 mm), n'p 1.4476], identical in infrared spectrum with the
ester as prepared from 1,1,1-trifluoro-2-propancl and benzoyl
chloride.

Oxidation of 1,1,1-Trifluoropropanone Hydrazone.—To a
solution of 12.6 g (0.10 mole) of 1,1,1-triflucropropanone hy-
drazone in 200 ml of anhydrous ether were added 23.2 g (0.10
mole) of silver oxide and 10 ml of a saturated solution of KOH in
absolute ethanol. The reaction mixture was stirred vigorously
for 1 hr at room temperature and filtered to yield a deep yellowish
orange solution of the diazo compound.

This oxidation was also carried out in pentane; the filtrate
was distilled into a chilled receiver until the condensate was
colorless, to yield a vellow distillate containing only the diazo
compound in pentane, as shown by comparison of its infrared
spectrum with that of the solution prepared from the neat diazo
compound in pentane.

1-Methyl-2,2,2-trifluoroethyl p-Toluenesulfonate. A. From
1,1,1-Trifluoro-2-diazopropane and p-Toluenesulfonic Acid.—
To a solution of 1,1,1-trifluoro-2-diazopropane in ether, prepared
by oxidation of 12.6 g (0.10 mole) of the hydrazone, was added
19.0 g (0.10 mole) of p-toluenesulfonic acid monohydrate in
anhydrous ether, with stirring. There was an immediate evolu-
tion of a colorless gas and loss of all color within 2 min. The re-
action mixture was washed successively with saturated NaHCO;
solution and water, dried over anhydrous Na,S0;, and distilled
to vield 4.8 g (18, based on the hydrazone) of the ester, iden-
tical in boiling po'nt, index of refraction, and infrared spectrum
with the ester as prepared from 1,1,1-trifluoro-2-propanol and
p-toluenesulfonyl! chloride.

B. From 1,1,1-Trifluoro-2-propanol and p-Toluenesulfonyl
Chloride.—To a solution of 43.4 g (0.38 mole) of 1,1,1-trifluoro-
2-propanol and 74.3 g (0.39 mole) of p-toluenesulfonyl chloride in
330 ml of acetone at 50° was added, with stirring, a solution of
16.0 g (0.40 mole) of sodinm hydroxide in 50 ml of water. The
reaction mixture was stirred at room temperature for 10 days.

The mixture was concentrated to approximately 250 ml on the
steam bath, poured into 100 ml of water, and extracted with
petroleum ether (bp 30-60°). The combined petroleum ether
extracts were washed successively with concentrated aqueous
NH; and water, dried over anhydrous MgSQ,, and distilled to
yvield 44.8 g (43¢7) of the ester, bp 123-124° (2.8 mm), n¥D
1.4619.

Anal.  Caled for CoHpF:O0,8: F, 21.25. Found: F, 21.34.

Isolation of 1,1,1-Trifluoro-2-diazopropane.—A solution of
1,1,1-trifluoro-2-diazopropane in di-n-butyl ether was prepared
by oxidation of 1.26 g (0.01 mole) of the hydrazone. Using the
technique described by Gilman and Jones,® the diazo compound

(9) H. Gilman and R. G. Jones, J. Am. Chem, Soc., 65, 1458 (1943).
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was isolated as a volatile, orange liquid. An approximate boiling
point determination was made by allowing a small amount of the
neat diazo compound to warm up from —80° at a constant pres-
sure of 67 mm. The compound boiled at —10° (67 mm).
Infrared spectra of the compound were taken in several solvents
and showed strong absorptions at 4.78 u for the diazo function and
at 8.5 and 9.0 u for the trifluoromethyl group.

When a small amount (approximately 0.2 g) of the neat diazo
compound was allowed to warm to room temperature at at-
mospheric pressure, its temperature continued to rise above
room temperature, and it detonated at 32° with a loud report.
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Garbisch has reported preparation in low yield of
1,4-di-t-butyleyclohexene (II), a compound of interest
for use in studies of steric effects upon addition re-
actions to the carbon—carbon double bond.! Assured
that a better procedure for the synthesis of II would
find immediate use, we wish to report the direct prepa-
ration of II from p-di-t-butylbenzene (I),? by reduction
with lithium in ethylenediamine.?

C(CHg)g C(CHS)S
Li
H,NCH,CH,NH,
C(CH,); C(CHa),
1 11

The procedure was adapted from an experiment of
Reggel, et al., which gave 979, of octalin by reduction
of tetralin with lithium in ethylenediamine.t ¢
Butylbenzene, under similar conditions, was reported
to give 1-t-butylcyclohexene and 3-t-butyleyclohexene
in the ratio 7:3.5

p-Di-t-butylbenzene (I) can be reduced readily by
catalytic hydrogenation to give a mixture of cis- and
trans-1,4-di-t-butyleyclohexane® (¢is III and irans
IIT), but no previous direct reduction of I to give prod-
ucts intermediate between I and III has come to our
attention. One attempted partial reduction has been
noted. Whereas p-xylene is reduced to 2,5-dihydro-
p-xylene in 969, yield with lithium—ammonia—ethanol,
under the same conditions, p-di-t-butylbenzene (I)
gives negligible reaction.”

(1) E. W. Garbisch, Jr., 8. M. Schilderout, D, B, Patterson, and C. M.
Sprecher, J. Am. Chem. Soc., 87, 2932 (1965).

(2) L. F. Fieser, “Organic Experiments,”” D. C. Heath and Co., Boston,
Mass., 1964, p. 184,

(3) Taken from the M. S. Thesis of J. A, Ward, Tufts University, 1962.

(4) L. Reggel, R. A. Friedel, and I. Wender, J. Org. Chem., 32, 891 (1957),
Table I, expt 5.

(6) R. A. Benkeser, R, K, Agnihotri, and M. L. Burrous, Tetrahedron
Letters, No, 16, 1 (1960).

(6) B. A. Kazanskii, A. L. Liberman, and N. I. Tyun'kina, Dokl. Akad.
Nauk SSSR, 184, 93 (1960); H. Koch and H. Steinbrink, Brennstoff-Chem.,
19, 277 (1938).

(7) A, P. Krapcho and A. A. Bothner-By, J. Am. Chem. Soc., 81, 3658
(1959).
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Experimental Section®

1,4-Di-t-butylcyclohexene (II).—To a solution of 41.4 g
(0.217 mole) of p-di-t-butylbenzene (I), mp 75-76.5°, in 760 ml
of ethylenediamine (Matheson Coleman and Bell) at 100° in a
nitrogen atmosphere was added 12.2 g (1.74 g-atoms) of lithium
during 1.5 hr. The blue mixture was then heated under reflux
for 2 hr and cooled, and water was added with cooling, dropwise
at first, until 1500 ml had been added. A white solid remained
which was soluble in ether. The mixture was extracted with
eight 200-ml portions of ether. The total ether extract was
washed with five 200-ml portions of 59, ammonium chloride, and
was dried over anhydrous sodium sulfate. Removal of the ether
gave 38.9 g (939%) of product containing 189 of starting material
(ultraviolet analysis for p-di--butylbenzene). Recrystallization
from methanol gave a first crop of 18.7 g (449;) of needle-like
erystals, mp 53.5-54°, containing 129, of I (ultraviolet analysis).
The analytical sample, prepared by further recrystallization
from methanol, contained an upper limit of 49 of I (ultraviolet
analysis) and had mp 54-54.5°.

A4nal. Caled for CuHe: C, 86.51; H, 13.49.
C, 86.72; H, 13.32.

Gas chromatography on a 300-cm, 0.25-in. 0.d., column packed
with 209 silicone gum rubber on Chromosorb P at 130° with
70-cc/min helium flow gave retention times as follows (in min):
1, 45.5; II, 50.8; cis 111, 53.4; trans I1I, 53.4.° The recrystal-
lized samples of II contained small amounts (3-12%) of I, but
no components other than I and IT were detected by gas chroma-
tography.1®

The nmr spectrum of I shows a singlet at 1.29 ppm (18.0
protons) and a second singlet at 7.18 ppm (4.1 protons). The
nmr spectrum of a sample of II containing 129, of I showed the
two singlets of I with integrated intensity consistent with the
presence of 13 % 29 of I. In addition, the absorption attribut-
able to II gave sharp singlets at 0.86 ppm (9.0 protons) and 1.00
ppm (9.0 protons), assigned to the t-butyl groups at C-4 and
C-1, respectively, a multiplet at 5.38 ppm (1.0 proton), assigned
to the olefinic proton at C-2, and broad absorption in the region
1.0-2.3 ppm (6.3 protons), assigned to the protons at C-3-C-6.

Acknowledgment..—We wish to thank the National
Science Foundation for support of this work.

Found:

(8) Numr spectra were recorded by Don C. Wiley. A Varian A-60 spectrom-
eter was used with solutions in carbon tetrachloride containing 3% tetra-
methylsilane as internal standard. The infrared spectrum of II has been
reproduced in ref 3. Mieroanalysis was performed by Dr. 8. M. Nagy.

(9) Tt is interesting to note that the cis- and trans-1,4-di-t-butyleyelohex-
anes (cis IIT and trans I11) were not separated from one another under these
conditions or under any othar conditions of gas chromatography yet tried in
this laboratory.

(10) Note Appup 1N Proor.—Professor Daniel J. Pasto (private com-
munication, Dec 30, 1965) has suggested the following method for purifica-
tion of II. Alumina coated with silver nitrate, when used in chromatography
as described by R. Wolovsky [J. Am. Chem. Soc., 87, 3638 (1965) ] gave II of
98-99%, purity.

Purine N-Oxides. XVIII. Deamination
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It was recently demonstrated? that xanthine 7-N-
oxide and guanine 7-N-oxide, which may well exist as
the 7-N-hydroxy derivatives,® can induce a variety

(1) This investigation was supported in part by funds from the Atomic
Energy Commission (Contract No. AT(30-1],910) and from the National

Cancer Institute, National Institutes of Health, U. 8. Public Health Service
(Grant No. CA-03190-09).

Vor. 31

of tumors in rats. This has stimulated interest in
evaluating the N-oxides of other naturally occurring
purines and their ribosyl derivatives for similar on-
cogenic behavior. Adenine 1-N-oxide (Ia) (6-amino-
purine 1-N-oxide) showed no such activity? under the
assay conditions employed. In considering the struc-
tural requirements for oncogenicity in purine N-oxides,
it becomes of particular interest to test the structurally
analogous hypoxanthine derivative, the neutral mole-
cule of which should exist largely as 1-hydroxy-6-
purinone or 1-hydroxyhypoxanthine (IIa).

The preparation of “hypoxanthine 1-N-oxide” (IIa)
from methyl 4-nitroimidazole-5-carboxylate has been
reported,? but the synthesis is laborious and does not
lend itself to the quantities needed for biological
studies. Since hypoxanthine is inert to direct oxida-
tion by peroxy acids, the 1-N-oxide must be prepared
either by total synthesis or by modification of a related
purine 1-N-oxide. We now report procedures for ob-
taining 1-hydroxyhypoxanthine and its nucleoside,
by deamination of the corresponding adenine 1-N-
oxide derivatives. Earlier attempts at diazotization of
Ia produced 2-azaadenine 1-N-oxide (IVa).® Since
the starting material is readily hydrolyzed to 4-amino-
imidazole-5-carboxamidoxime (IIla) even in dilute
mineral acid,® the 2-aza derivative IVa results® from
diazotization of the imidazole intermediate and ring
closure of the diazonium salt (path A, Scheme I).
Previous attempts in this laboratory to obtain only
deamination (path B) produced mixtures containing
material similar to that obtained by Taylor, Cheng,
and Vogl,* along with 2-azaadenine 1-N-oxide and other
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(2) G. B. Brown, K. Sugiura, and R. M. Cresswell, Cancer Res., 35,
986 (1965).

(3) T.J. Delia and G. B. Brown, J. Org. Chem., 81, 178 (1866).

(4) E. C. Taylor, C. C. Cheng, and O. Vogl, ibid., 24, 2019 (1959).
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82, 3189 (1960).
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