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The synthesis of the title compounds 6 and 8 has first been accomplished by reaction of O-mesitylsulfonyl-
hydroxylamine with 5-t-butyl-3H-v-triazolo[4,5-d]pyrimidine (5) whose preparation is reported in detail
However the preferred route for the synthesis of the 3-amino derivative 8 is based upon the preparation of
3-benzylideneamino-5-t-butyl-3 H-v-triazolo[4,5-dJpyrimidine (10), followed by the removal of the benzylidene
protecting group. This critical step was effected by treatment of 10 with dilute hydrochloric acid, in the

presence of 2,4-dinitrophenylhydrazine.

The diazotization of 5-amino-4-hydrazino-2-&-butylpyrimidine gave predominantly the tetrazolo[1,5-c}-
pyrimidine 13 along with a small amount of compound 8.

J. Heterocyclic Chem., 24, 705 (1987).

The method developed by Campbell and Rees [1] has
been successfully applied to the generation of a number of
hetaryne intermediates [2], namely 2,3-didehydropyridine
and -quinoline, 3,4-didehydropyridine and -quinoline [3],
and 3,6-diphenyl-4,5-didehydropyridazine [4]. Iis exten-
sion to the pyrimidine series has long been delayed by the
failure to obtain the required 1- or 3-amino-1H- or -3H-v-
triazolo[4,5-d]pyrimidine precursors by the general route
described by Fleet and Fleming [3]. Consequently, in the
initial phase of our investigations [5], we focused our at-
tention on the amination of a 3H-v-triazolo[4,5-d]pyrimi-
dine with O-mesitylsulfonylhydroxylamine (MSH) [6]. We
anticipated that a bulky substituent at position 5 would
prevent any undesirable reaction onto the pyrimidine
nitrogen atoms (7). We also expected that such a substi-
tuent would enhance the solubility in the common organic
solvents. 5-t-Butyl-3H-v-triazolo[4,5-d]pyrimidine (5) was
therefore selected and its synthesis studied.

2-t-Butyl-4(3H)-pyrimidinone (1) was used as starting
material. Nitration was achieved according to the pro-
cedure of Fox and his coworkers [8]. Next, refluxing
phosphorus oxychloride converted the nitro compound 2
into 4-chloro-5-nitro-2-t-butylpyrimidine. The latter is so
highly susceptible to hydrolysis that we found it much
more convenient to treat the chloro derivative, without
isolation, with concentrated ammonium hydroxide. Cata-
lytic reduction of 4-amino-5-nitro-2-z-butylpyrimidine (3)
gave the diaminopyrimidine 4 which had previously been
prepared, in much lower yield, from 4,6-dihydroxy-2-¢-
butylpyrimidine [9]. Finally, diazotization of compound 4
yielded 5-z-butyl-3H-v-triazolo[4,5-d]pyrimidine (5).

An alkali salt of the triazolopyrimidine 5 was allowed to
react with O-mesitylsulfonylhydroxylamine (MSH). Three
products were isolated from the reaction mixture, in
relatively pure state, by flash chromatography. The first to
be eluted was the 3-amino derivative 8; the second, always
present in lesser amounts, was the 2-amino derivative 7

and the third the l-amino derivative 6. The yields were
variable. Compared to its isomers 6 and 7, the 3-amino
derivative 8 was found fairly stable. The location of the
amino group was difficult to determine since all three
compounds had very similar '"H nmr spectra (see Experi-
mental). The 1- and 3- isomers 6 and 8 could be
distinguished from the minor component, tentatively for-
mulated as the 2-isomer 7, by their oxidation with lead
tetra-acetate and the trapping of the resulting 2-t-butyl-
4,5-didehydropyrimidine with furan [5]. They were fully
identified in the form of their benzylidene derivatives 9
and 10 by an unequivocal synthesis of the latter.

This synthesis is based on the work of Fleet and Flem-
ing [3]. 4-Chloro-5-nitro-2-t-butylpyrimidine was treated
this time with hydrazine hydrate to afford 4-hydrazino-5-
nitro-2-t-butylpyrimidine (11) which was characterized in
the form of the hydrazone 12. Compound 11 was then con-
verted by a one-pot synthesis, via 5-amino-4-hydrazino-2-
t-butylpyrimidine to S-amino-4-benzylidenehydrazino-2-
t-butylpyrimidine, and thence with nitrous acid to the
desired product 10. This material was shown to be iden-
tical to one of the benzylidene derivatives obtained before.
The intermediate 5-amino-4-hydrazino-2-¢-butylpyrimidine
was fully characterized in the form of its derivative 14.

The synthesis of 3-benzylideneamino-5-t-butyl-3H-v-
triazolof4,5-d]pyrimidine (10) prompted the study of the
removal of the benzylidene protecting group, although at-
tempts to hydrolyze analogous compounds either failed to
yield the corresponding amino derivatives [3,10] or did not
give clearcut results [11]. In our case, success was only
achieved when the reaction was carried out with dilute
hydrochloric acid in the presence of a molar equivalent of
2,4-dinitrophenylhydrazine (DNP). Indeed 3-amino-5-t-
butyl-3H-v-triazolo[4,5-d]pyrimidine (8) was shown to be
rather unstable towards acids.

Although somewhat longer than the alternative syn-
thesis, the second route to compound 8 is much more satis-
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factory for two reasons: (a) O-mesitylsulfonylhydroxyl-
amine (MSH), a moderately stable reagent, does not have
to be prepared [6], (b) a mixture of isomers does not have
to be separated.

Finally, we have verified that unprotected 5-amino-4-
hydrazino-2-t-butylpyrimidine, on treatment with nitrous
acid, could not afford substantial amounts of the precur-
sor 8 {11,12). Actually, the major product was the tetrazolo-
[1,5-c]pyrimidine 13, accompanied by a small amount of
compound 8. In connection with the azidoazomethine-
tetrazole equilibrium [11,12,13], it is worth to mention that
the large t-butyl group at position 2 did not preclude the
tetrazole ring formation. The ir spectrum of the reaction
product when taken in chloroform solution, showed the
presence of strong absorptions in the tetrazole region
(1000-1100 cm™') and weak aborption in the azido region
(2100-2200 cm™!) (see Experimental). The 'H nmr spec-
trum indicated that the ratio of the 8-amino-5-¢-butyltetra-
zolo[1,5-c]pyrimidine - 5-amino-4-azido-2-t-butylpyrimi-

HNO,, vi

R = -C(CHy)s

N/jN=CH-CGH5
J\N/ NH-N = CH-CgHs
14

= NaH, MSH, vi = CgHsCHO, vii = HN-NHH,0, ix = H*/H0, DNP.

dine isomers amounted to 95:5.

We are currently investigating the products formed by
oxidation of 3-amino-5-t-butyl-3H-v-triazolo{4,5-d]pyrimi-
dine (8) in the presence of 1,3-dienes or other reagents.

EXPERIMENTAL

Melting points were obtained with a Reichert ‘“Thermopan’’ micro-
scope and are uncorrected. Spectra were recorded on the following in-
struments: either a Varian A-60 or a Bruker WM 250 for 'H nmr
(chemical shifts are quoted in ppm downfield from internal tetramethyl-
silane); Hitachi RMU 6D for ms; Perkin-Elmer 357 for ir. Microanalyses
were performed by Continental Pharma, S. A., Mont-Saint-Guibert,
Belgium.

2-t-Butyl-4(3H)-pyrimidinone (1).

Aqueous sodium hydroxide (120 m] of 5%) was added to an intimate
mixture of 9.5 g (0.07 mole) of pivalamidine hydrochloride and 19.19 g
(0.14 mole) of the crude sodium salt of ethyl formylacetate. The reaction
mixture was stirred overnight at room temperature. The yellow solution
was then acidified to pH 5 with concentrated hydrochloric acid. The solid
that separated was filtered and washed with water. The filtrate was ex-
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tracted with chloroform. The organic phase was evaporated under reduc-
ed pressure and the residue taken up in 20 ml of 10% aqueous sodium
hydroxide. The insoluble material was removed by filtration and the
filtrate acidified to pH 5. The precipitate that formed was filtered, wash-
ed with water and added to the first crop. After drying, the off-white pro-
duct amounted to 9.12 g (86%), mp 150-151° (lit [14] 147-148°); 'H nmr
(deuteriochloroform): 6 1.42 9H, s, -C(CH,),), 6.32 (1H, d,]J = 6.5 Hz, H)
and 7.97 ppm (1H, d, ] = 6.5 Hz, H¢); ms: M? at m/z 152,

5-Nitro-2-t-butyl-4(3H)-pyrimidinone (2).

One g (0.0066 mole) of 2-t-butyl-4(3H)-pyrimidinone (1), dissolved in a
mixture of 2.16 g (0.021 mole) of potassium nitrate and 5 ml of concen-
trated sulfuric acid, was heated with stirring at 115° for 8 hours. The
cold reaction mixture was poured into crushed ice. The aqueous solution
(a precipitate was often formed) was extracted with chloroform. The
organic phase was dried over magnesium sulfate. The solvent was remov-
ed to give 1.016 g to 1.192 g (78 t0 92%) of the nitro derivative 2 as a
yellow powder which might be recrystallized from ethanol-water 1:1 (15
ml per g), mp 209-211°; 'H nmr (deuteriochloroform-hexadeuterodi-
methylsulfoxide): 6 1.40 (9H, s, -C(CH,),) and 8.90 ppm (1H, s, H,); ms: M*
at m/z 197.

Anal. Calced. for C,H,,N,0,: C, 48.73; H, 5.62; N, 21.31. Found: C,
48.75; H, 5.43; N, 21.64.

4-Chloro-5-nitro-2-t-butylpyrimidine.

A mixture of 1 g (0.005 mole) of 5-nitro-2-t-butyl-4(3H)-pyrimidinone (2)
and 7 ml of phosphorus oxychloride was refluxed for 3 hours, then held
overnight at room temperature. The excess of phosphorus oxychloride
was distilled under reduced pressure and the syrupy residue added with
constant stirring to crushed ice overlayed with ether. As soon as all the
ice had melted, the layers were separated. The aqueous phase was further
extracted three times with ether. The combined ether layers were im-
mediately dried over magnesium sulfate, and solid potassium carbonate
was added with manual stirring to neutrality. After filtration, the chloro
compound can be stored in solution over a small quantity of magnesium
sulfate. Although the chloro compound was not normally isolated,
evaporation of the ethereal solution gave a pale yellow oil which was not
obtained crystalline after chromatography on silica gel (benzene as
eluent); 'H nmr (deuteriochloroform): § 1.43 (9H, s, -C(CH,),) and 9.15
ppm (1H, s, H); ms: M* at m/z 215 and 217 (3:1).

4-Amino-5-nitro-2-t-butylpyrimidine (3).

The ethereal solution of 4-chloro-5-nitro-2-t-butylpyrimidine (see
above) was concentrated to ca. 10 ml and added with vigorous stirring to
23 ml of concentrated ammonia solution cooled in an ice bath, The reac-
tion mixture was allowed to warm to room temperature and the layers
were separated. The aqueous phase was further extracted with ether. The
combined organic layers were dried over magnesium sulfate, filtered,
and the filtrate evaporated to dryness under reduced pressure to give 0.9
g (91%) of crude 3. The yellow solid was recrystallized from cyclohexane
(25 ml per g), mp 130°% 'H nmr (deuteriochloroform): 6 1.35 (9H, s,
-C(CH,),) and 9.18 ppm (1H, s, H,); ms: M? at m/z 196.

Anal. Caled. for C;H,,N,0,: C, 48.97; H, 6.17; N, 28.56. Found: C,
49.22; H, 6.01; N, 28.21.

4,5-Diamino-2-t-butylpyrimidine (4).

A mixture of 0.5 g (0.0025 mole) of 4-amino-5-nitro-2-¢-butylpyrimidine
(3) in 20 ml of methanol and 0.15 g of 5% palladium on charcoal was
shaken in an atmosphere of hydrogen at room temperature until 180 ml
(0.0075 mole) of gas were taken up. The catalyst was removed and the
reaction mixture was evaporated to dryness under reduced pressure to
give 0.397 g (94%) of the crude diamino derivative 4. The light yellow
solid was recrystallized from benzene, mp 162-164° (lit [9] 163-164.5°);
'H nmr (deuteriochloroform-hexadeuterodimethylsulfoxide): & 1.30 (9H,
s, -C(CH,),), 3.97 (2H, broad signal, -NH,), 5.65 (2H, broad signal, -NH,)
and 7.65 ppm (1H, s, H,); ms: M? at m/z 166.

5-t-Butyl-3H-v-triazolof4,5-d]pyrimidine (5).
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To an ice-cooled stirred solution of 0.4 g (0.0024 mole) of 4,5-diamino-
2-t-butylpyrimidine (4) in 5 ml of a 1:6 mixture of concentrated hydro-
chloric acid and water was added portionwise 0.207 g (0.003 mole) of
sodium nitrite dissolved in 1 ml of water. After 1 hour at 0°, the solution
was thoroughly extracted with ethyl acetate. The organic layer was dried
over magnesium sulfate, filtered and evaporated to dryness under reduc-
ed pressure to give 0.39 g (92%) of crude 5. The off-white solid was
recrystallized from toluene (15 ml per g), mp 189-191°; 'H nmr (deuterio-
chloroform): § 1.63 (9H, s, -C(CH,),) and 9.68 ppm (1H, s, H,); ms: M* at
m/z 177.

Anal. Caled. for C,H,,N;: C, 54.22; H, 6.26; N, 39.52. Found: C, 54.32;
H, 6.12; N, 39.22.

1., 2- and 3-Amino-5-t-butyl-1H-, -2H- and -3H-v-triazolo[4,5-d]pyrimidines
6, 7 and 8.

5-t-Butyl-3H-v-triazolo[4,5-dJpyrimidine (5) was converted into its
sodium or potassium salt either by addition of 0.265 g (0.0055 mole) of a
50% dispersion of sodium hydride to 0.885 g (0.005 mole) of 5 in 40 ml of
dry ether or by addition of 10% alcoholic potassium hydroxide to the
same quantity of 5 in 15 ml of ethanol containing bromothymol blue as
indicator. In this case, the solvent was evaporated to dryness and the
residue taken up in 20 ml of anhydrous ether. A suspension of 1.6 g
(0.006 mole) of O-mesitylsulfonylhydroxylamine which was assumed to
contain 20% of water [6] in 20 ml of dry ether was then added and the
mixture was stirred overnight at room temperature. The copious solid
that deposited was filtered and thoroughly washed with ether. The
filtrate was dried over magnesium sulfate, treated with charcoal and
evaporated under reduced pressure to yield a yellow oil. The components
were separated by flash chromatography (silica gel 60). Elution with
chloroform-ether 1:1 successively gave the following:

(a) 3-Amino-5-t-butyl-3H-v-triazolo[4,5-dlpyrimidine (8).

This compound was obtained in a yield of 26-50% (0.25-0.48 g), mp
90-97°; 'H nmr: the chemical shifts were found to be almost identical to
those of an authentic sample of 8 (see below); ms: M at m/z 192.

3-Benzylideneamino-5-t-butyl-3H-v-triazolo[4,5-d]pyrimidine (10).

Compound 8 (0.007 g, 0.000036 mole) in 0.3 ml of methanol was
treated with 0.006 ml (0.000054 mole) of freshly distilled benzaldehyde
and 0.05 ml of acetic acid. The mixture was refluxed for 16 hours, then
cooled to room temperature. Water was added and the off-white precipi-
tate that deposited was collected. There was obtained 0.005 g (50%) of
3-benzylideneamino-5-t-butyl-3H-v-triazolo[4,5-d]pyrimidine (10), mp
114-115°, which was shown to be identical to an authentic sample of 10
(see below).

(b) 2-Amino-5-t-butyl-2H-v-triazolo[4,5-d]pyrimidine (7).

This compound was obtained in 5% yield (0.05 g); 'H nmr (deuterio-
chloroform): 4 1.46 (9H, s, -C(CH,),), 7.71 (2H, broad signal, -NH,) and
9.36 ppm (1H, s, H,). This compound was too unstable for elemental
analysis.

(¢) 1-Amino-5-t-butyl-1 H-v-triazolo[4,5-d]pyrimidine (6).

This compound was obtained in 10 to 31% yield (0.1-0.3 g), mp
110-118°; 'H nmr (deuteriochloroform): § 1.43 (9H, s, -C(CH,),), 6.50 (2H,
broad signal, -NH,) and 9.37 ppm (1H, s, H,); ms: M! at m/z 192. This
compound was too unstable for elemental analysis.

1-Benzylideneamino-5-t-butyl-1H-v-triazolo[4,5-d]pyrimidine (9).

Compound 6 (0.012 g, 0.000062 mole) in 1 ml of methanol was treated
with 0.01 ml (0.000096 mole) of freshly distilled benzaldehyde and 0.15
ml of acetic acid. The mixture was refluxed for 3 days, then cooled to
room temperature. The off-white crystals that appeared were collected.
There was obtained 0.007 g (40%) of 9 which was recrystallized from a
8:2 methanol-water mixture, mp 180-181°; 'H nmr (deuteriochloroform):
8 1.54 (9H, s, -C(CH,),), 7.52 to 7.64 and 7.99 to 8.04 (3H and 2H, m,
-CcHy), 9.48 (1H, s, -N=CH- or H,) and 9.58 ppm (1H, s, H, or -N=CH.);
ms: M? at m/z 280.
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4-Hydrazino-5-nitro-2-t-butylpyrimidine (11).

The ethereal solution of 4-chloro-5-nitro-2-+-butylpyrimidine (see
above) was concentrated to ca. 5 ml and added dropwise to a well-stirred
mixture of 1.1 ml (0.023 mole) of hydrazine hydrate and 11 ml of
anhydrous ether cooled in an ice bath. After stirring an additional 30
minutes the reaction mixture was centrifuged. The supernatant layer was
separated and evaporated under reduced pressure leaving 0.924 g (86%)
of an orange product which was immediately recrystallized from hexane
(33 ml! per g), mp 109-111°; 'H nmr (deuteriochloroform): § 1.39 (9H, s,
-C(CH,),), 4.43 (2H, broad signal, -NH,), 9.07 (1H, broad signal, -NH-) and
9.14 ppm (1H, s, H,); ms: M* at m/z 211.

Anal. Caled. for C;H,,N,0,: C, 45.49; H, 6.16; N, 33.17. Found: C,
45.35; H, 6.20; N, 33.16.

4-Benzylidenehydrazino-5-nitro-2-t-butylpyrimidine (12).

To a solution of 0.5 g (0.0023 mole) of the hydrazino compound 11 in
20 ml of methanol was added with vigorous stirring 0.24 ml (0.0023 mole)
of freshly distilled benzaldehyde. A copious solid separated immediately.
Evaporation of the solvent afforded 0.644 g (91%) of crude product
which was recrystallized from hexane (240 ml per g) to give 4-benzyli-
denehydrazino-5-nitro-2-t-butylpyrimidine (12) as bright yellow fluffy
needles, mp 192°; 'H nmr (deuteriochloroform): 6 1.46 (9H, s, -C(CH,),),
7.44 to 71.57 and 7.73 to 7.83 (3H and 2H, m, -CH,), 8.20 (1H, s, -N = CH.),
9.26 (1H, s, H,) and 11.09 ppm (1H, broad signal, -NH-); ms: M* at m/z
299.

Anal. Caled. for C;;H,;N,0,: C, 59.77; H, 5.56; N, 23.44. Found: C,
60.20; H, 5.68; N, 23.41.

5-Benzylideneamino-4-benzylidenehydrazino-2-t-butylpyrimidine (14).

A mixture of 0.639 g (0.003 mole) of 4-hydrazino-5-nitro-2-t-butyl-
pyrimidine (11) in 10 ml of methanol and 0.22 g of 5% palladium on
charcoal was shaken in an atmosphere of hydrogen at room temperature
until 216 ml (0.009 mole) of gas were taken up. The catalyst was removed
and 0.92 ml (0.009 mole) of freshly distilled benzaldehyde was added to
the filtrate which was then stirred at room temperature for 48 hours.
Evaporation of the solvent under reduced pressure afforded a product
which was recrystallized from a 2:8 ethanol-petroleum ether mixture.
Yellow needles were obtained in low yield, mp 153-155° 'H nmr
(deuteriochloroform): 6 1.46 (9H, s, -C(CH,),), 7.37 to 7.95 (10H, m, two
-C.Hy), 8.14, 8.30, 8.58 (each 1H, each s, H, and two -N=CH-) and 8.97
ppm (1H, broad signal, -NH-); ms: M? at m/z 357.

Anal. Caled. for C,,H, N;: C, 73.94; H, 6.44; N, 19.60. Found: C, 73.68;
H, 6.53; N, 19.51.

3-Benzylideneamino-5-t-butyl-3 H-v-triazolo[4,5-d]pyrimidine (10).

4-Hydrazino-5-nitro-2-t-butylpyrimidine (11) (0.617 g, 0.0029 mole) in
20 ml of methanol was hydrogenated as described above in the prepara-
tion of compound 14. The reduction mixture was cooled to 0° and 0.3 ml
(0.0029 mole) of freshly distilled benzaldehyde was added with stirring.
After 2 hours, the reaction mixture was concentrated to half of its
volume, diluted with 8.7 ml of 1 M hydrochloric acid and chilled to 0°.
Sodium nitrite (0.222 g, 0.0032 mole) in a few ml of water was then added
in one portion. A copious solid separated immediately. Stirring was con-
tinued for 30 minutes. The cream-colored solid was collected by filtration
and dried to give 0.553 g (68%) of 10. Recrystallization from a 8:2
methanol-water mixture (36 ml per g), with the aid of charcoal, yielded
colorless needles, mp 115°; 'H nmr (deuteriochloroform): 6 1.53 (9H, s,
-C(CH,),), 7.53 to 7.65 and 8.01 to 8.06 (3H and 2H, m, -C,H,), 9.52 (1H, s,
-N=CH- or H,) and 9.79 (1H, s, H, or -N=CH-); ms: M* at m/z 280.

Anal. Caled. for C,jH, N: C, 64.28; H, 5.71; N, 30.00. Found: C, 64.56;
H, 5.83; N, 30.15.
3-Amino-5-t-butyl-3H-v-triazolo[4,5-d]pyrimidine (8).

A stirred suspension containing 0.05 g (0.00018 mole) of 3-benzyli-
deneamino-5-t-butyl-3H-v-triazolo{4,5-d]pyrimidine (10) and 0.035 g
(0.00018 mole) of 2,4-dinitrophenylhydrazine in a mixture of 3.6 ml of 0.1
M hydrochloric acid and 1 ml of ethanol was heated at 100° for 30
minutes. After cooling, the resulting solid was filtered. The filtrate was
basified to pH 8 with concentrated ammonia solution and extracted with
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chloroform. The organic phase was dried over magnesium sulfate,
thoroughly decolorized with charcoal and evaporated to dryness under
reduced pressure to give 0.03 g (88%) of crude 8. The off-white solid was
recrystallized from petroleum ether, mp 113-115°; 'H nmr (deuterio-
chloroform): 6 1.50 (9H, s, -C(CH,),), 5.70 (2H, broad signal, -NH,) and
9.46 ppm (1H, s, H,); ms: M? at m/z 192.

Anal. Caled. for CgH,,N,: C, 50.00; H, 6.25; N, 43.75. Found: C, 50.28;
H, 6.40; N, 42.23.

8-Amino-5-t-butyltetrazolo[1,5-clpyrimidine (13).

A mixture of 0.15 g (0.00071 mole) of 4-hydrazino-5-nitro-2-t-butyl-
pyrimidine (11) in 20 ml of methanol and 0.05 g of 5% palladium on
charcoal was shaken in an atmosphere of hydrogen at room temperature
until 51 ml (0.00213 mole) of gas were taken up. The catalyst was then
removed. The reduction mixture was concentrated to a few ml, diluted
with 2.13 ml (0.00213 mole) of 1 M hydrochloric acid and chilled to 0°.
Sodium nitrite (0.054 g, 0.00078 mole) was added in one portion. After 5
minutes, the reaction mixture was allowed to warm to room temperature,
rendered alkaline with concentrated ammonia solution and extracted
with chloroform. The organic phase was dried over magnesium sulfate,
treated with charcoal and evaporated under reduced pressure to give a
dark material. Two column chromatographies (silical gel) were needed to
separate the components. Elution with chloroform-ether 1:1 successively
gave (a) 0.007 g (5%) of 3-amino-5-t-butyl-3H-v-triazolo[4,5-d]pyrimidine
(8) which was obtained as a colored oil, and (b) 0.072 g (51 %) of 8-amino-
5-tsbutyltetrazolo[l,5-clpyrimidine (13). Recrystallization of the latter
from water gave white needles, mp 167-168°; ir (chloroform): 3495, 3398
(-NH,), 2971 (aliphatic CH), 2135 (w, -N,), 1610, 1557 (-NH,, C=C,C=N),
1081, 1046, 993 (tetrazole ring) cm™; 'H nmr (deuteriochloroform):
tetrazole form, 6 1.62 (9H, s, -C(CH,),), 4.70 (2H, broad signal, -NH,) and
7.56 ppm (1H, s, H,); azido form, 6 1.54 OH, 5, -C(CH,),), 4.51 (2H, broad
signal, -NH,) and 7.95 ppm (1H, s, H,); ms: M* at m/z 192.

Anal. Caled. for C,H,,N,: C, 49.99; H, 6.29; N, 43.72. Found: C, 50.11;
H, 6.30; N, 43.92.
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