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3-Methylthio-1,2,4-triazin-5(2H)-ones. A Novel Synthesis of
[1,2,4]Triazolo[2,3-b][1,2,4]triazinones and -triazine [1]
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A regioselective synthesis of 2-aminotriazinones 6a-d is reported, by reaction of 3-methylthio-1,2,4-triazin-
ones 5a-d with 042,4-dinitrophenyl)hydroxylamine (2) as an amino-transfer agent. A spectroscopic study and
an unequivocal synthesis of 2-amino-4-methyl-6-phenyl-1,2 4-triazinedione (11a) has shown the site of amina-
tion to be N2 of the 1,2,4-triazinone ring. Subsequent reaction of 2-amino-1,2,4-triazinones 6a-b with amines,
followed by ring closure with aliphatic acids provided [1,2,4]triazolo[2,3-b][1,2,4ltriazine-7(1 H}-ones 13a-e.
Conversion of [1,2,4]triazolo[2,3-b][1,2,4]triazinone 13¢ to unsubstituted [1,2,4]triazolo[2,3-b][1,2,4]triazine

(15) was attained.

J. Heterocyclic Chem., 20, 1671 (1983).

4-Amino-1,2,4-triazin-5(4H)-one derivatives have attrac-
ted considerable interest, because of their herbicidal acti-
vities [2] and important intermediates to the preparation
of the fused 1,2,4-triazinone heterocycles [3]. However
their regioisomers, 2-amino-1,2,4-triazin-5(2H)-ones have
not been known until very recently [4]. Attempted N2-am-
ination of 1,2,4-triazin-3(2H)-ones 1 with aminating agents
such as hydroxyl-O-sulphonic acid and 042,4-dinitrophen-
yDhydroxylamine (2) was reported to lead to the formation
of imidazolin-2-ones 4 in a new ring contraction reaction
[5]. 2-Aminotriazinone (3) was proposed as the intermedi-
ates but it was not isolated (Scheme I).
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Since then, few reports have appeared on the synthesis
of 2-amino analogues of the 1,2,4-triazine system. In this
communication we wish to report a new synthesis of 2-am-
ino-3-methylthio-1,2,4-triazin-5(2H)-ones, this being pro-
duced by regioselective N2-amination of 3-methylthio-
1,2,4-triazin-5(2H)-ones 6a-d with an aminating agent [6]
such as 0-2,4-dinitrophenyl)hydroxylamine. Also, the
transformation of 2-amino-3-methylthio-1,2,4-triazinones
6a-b to the fused 1,2,4-triazines heterocycles, [1,2,4]triaz-
0lo[2,3-b][1,2,4]triazinones 13a-e was accomplished by the
reaction of 6a-b with amines followed by ring closure with
aliphatic acids. In addition, [1,2,4]triazolo[2,3-b][1,2,4]tri-
azinone (13¢) has converted into unsubstituted [1,2,4]triaz-
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3-methylthio-1,2,4-triazinones 5a-d [7] which are known to
exist as a mixture of tautomers 5A(2H) and 5B(4H)
(Scheme II). Spectroscopic analysis [8] concludes that
SA(2H) is a main tautomer and this is supported by the
selective alkylation and arylation of 5 at the N2 nitrogen
atom [9]. Based on these precedents, our initial investiga-
tions were directed towards the direct amination of 5 in
the expectation of the selective N2 amination.

The reaction of 3-methylthio-6-phenyl-1,2,4-triazinone
(5a) with 2 in the presence of n-butyllithium in tetrahydro-
furan at room temperature afforded only one product after
chromatography on silicic acid. The compound 6a has the
expected molecular formular, C,,H,,N,0S. The 'H nmr
spectrum exhibits a broad signal at § 6.67 due to an amino
group which is extinguished by addition of deuterium ox-
ide, indicating the introduction of an amino group into 6a.

A priori, one might expect to get either N2-, N4- or 05-
aminated product (6a, 8a and 9a). The structure of 6a was
elucidated on the basis of spectroscopic and chemical evi-
dences. The fact that 6a is different from the known 4-am-
ino-3-methylthio-6-phenyl-1,24-triazin-5(4H)-one [10] in
every respect (melting point, mixture melting point and in-
frared spectrum), clearly established that no N4 amination
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has taken place. The possibility of 05 amination to give
6-phenyl-1,2,4-triazine (9a) was ruled out due to the
presence of the carbonyl group at 1620 cm™ in its infrared
spectrum. Accordingly, the compound must have structure
6a. More solid evidence must be amassed before this con-
clusion can stand.

When 6a was heated with 1.1 equivalents of sodium
hydroxide under reflux for 1 hour, 7a was obtained in
63% yield after neutralization with glacial acetic acid. Use
of excess basic media (more than 1.3 equivalents) and pro-
longed reaction time (longer than 2 hours) resulted in de-
composition. Attempts to hydrolyze 6a with 18% hydro-

Table I

Analytical and Spectral Data of 2-Amino-1,2,4-triazinones and 2-Amino-1,2,4-triazinediones

Analysis, %

Compound Mp, °C Yield Formula Calcd./Found MS IR, cm™
[a] % [b] C H N M+ (C=0)[d) PMR (DMSO-d,) 6 ppm
6a 221-222 62 [c] C,H,,N,0S 5128 4.30 23.92 234 1620 2.47 (s, 3H, SCH,), 6.67 (s, 2H,
(A) 51.20 3.98 .24.00 NH,), 7.30-8.30 (m, 5H,
aromatic)
6b 215-216 35 [c,e] C,H,N,0S 30.38 3.82 35.44 158 1620 2.30 (s, 3H, SCH,), 6.51 (s, 2H,
(A) 30.34 3.70 35.17 NH,), 7.48 (s, 1H, H6)
6c 165-166 75 [c] C,H,,N,0S 44.85 6.59 26.16 214 1625 1.30 (s, 9H, t-butyl), 6.55 (s, 2H,
(A) 44.80 6.63 26.08 NH,)
6d 160-161 68 [c] C,H,NOS 5322 4.87 22.57 248 1620 2.29 (s, 3H, SCH,), 3.81 (s, 2H,
(A) 53.20 4.85 22.46 CH,), 6.48 (s, 2H, NH,), 7.23 (s,
SH, aromatic)
7a 169-170 63 C,H,N,O, 52.94 3.95 27.44 204 1680 5.75-5.95 (br s, 2H, NH,), 7.30-
(A) 53.05 3.85 27.41 1720 8.10 (m, 5H, aromatic)
1la 118-119 89 [f] C,,H,(N,0, 55.04 4.62 25.68 218 1640 3.35 (s, 3H, CH,), 4.90-5.50 (br
(A) 47 [c,g] 54.88 4.57 25.74 1700 s, 2H, NH,), 7.20-8.20 (m, SH,
aromatic)
12a 273-274 77 C,H,N,O 53.19 4.46 34.47 203 1680 6.17 (s, 2H, N-NH,), 7.00-7.30
(B) 53.25 4.49 34.44 (br s, 2H, NH,), 7.20-8.20 (m,
SH, aromatic)
12b 202-203 70 C,H,,N;0 55.29 5.10 32.24 217 1650 2.90 (d, 3H, CH,), 5.62 (s, 2H,
(B) 55.60 5.14 32.43 N-NH,), 6.50-6.90 (m, 1H, NH),
7.22-8.15 (m, 5H, aromatic)
12¢ 279-280 83 C,H,N,0 28.35 3.97 55.10 127 1660 6.00 (s, 2H, N-NH,), 6.85-7.25
(B) 28.40 3.78 54.98 (br s, 2H, NH,), 7.05 (s, 1H, H6)
12d 204-205 79 CH,N,0 34.04 5.00 49.63 141 1660 2.78 (s, 3H, CH,), 6.06 (s, 2H,
(B) 34.30 5.29 49.54 NH,), 7.10 (s, 1H, H6), 7.22.7.65

(br s, 2H, NH,)

{a] Recrystallization solvents: A = methanol; B = isopropyl alcohol. [b] Isolation yields after recrystallization, unless otherwise noted. {c] Isolation
yields after silica gel chromatography. {d] Potassium bromide disc spectra. [e] Recovery of the starting material was 35%. [f] Yield from 7a.

[g] Yield from 10a.
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chloric acid were unsuccessful. Structure assignment of 7a
was based on elemental analysis and on the spectral data.
Infrared spectrum showed strong absorption at 1640 cm™
and 1700 ¢cm™ (two C=0). The 'H nmr spectrum showed
broad signal at § 12.15-12.65 for H2 and no peak for the
methylthio group of 6a.

Further treatment of 7a with ethereal diazomethane in
methanol at 0° for 2 hours gave rise to a monomethylated
triazinedione 11a in 89% yield. That methylation had oc-
curred on a ring nitrogen rather than the exocyclic amino
group was established by the appearance of a sharp singlet
at 6 3.35 for the methyl group in 'H nmr spectrum. On the
other hand, amination of 4-methyl-6-phenyl-1,2,4-triaz-
ine-3,5(2H,4H)-dione (10a) [11] was accomplished, upon
treatment with 2, to afford 2-amino-1,2,4-triazinedione
which was identical in all respects (melting point, mixture
melting point, and infrared spectrum) with 2-amino-4-
methyl-6-pheny}-1,2,4-triazinedione (11a) prepared by the
methylation of 7a (Scheme III).

Therefore, on the basis of the above, we can unequivo-
cally state that amination of 5a with 2 under basic condi-
tions proceeds regioselectively to give the N2-aminated
1,2,4-triazinone 6a. Likewise, 2-amino-3-methylthio-1,2,4-
triazin-5(2H)-ones were also prepared under similar condi-
tion as described above (Table I).

Conversion of 2-Amino-3-methylthio-1,2,4-triazinones to

[1,2,4]Triazolo[2,3-b)1,2,4]triazin-7(1 H)-ones.
2-Amino-3-methylthio-1,2,4-triazin-5(2H)-ones now read-

ily available are highly promising as synthetic intermedi-
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ates for the preparation of fused [1,2,4]triazine heterocy-
cles. Conversion of 6a-b to [1,2,4]triazolo[2,3-b](1,2,4]triaz-
in-7(1H)-ones was attempted.

When 6a-b was heated in a sealed tube at 100° with
18% ammonium hydroxide or 40% methylamine in pyrid-
ine, nucleophilic displacement occurred to afford the cor-
responding 2,3-diamino-1,2,4-triazinones 12a, 12c¢ and
2-amino-3-methylamino-1,2,4-triazinones 12b, 12d
good yields, respectively (Scheme 1V).

Ring closure of 12a-d was accomplished using excess
formic acid under reflux for 8 hours to furnish the desired
[1,2,4]triazolo[2,3-b][1,2,4]triazinones 13a-d. Ring cycliza-
tion was established on the basis of "H nmr spectra which
showed a sharp singlet for H2 at 6 8.05-8.78. Treatment of
9a with excess hot acetic acid produced compound 13e
which precipitated from the reaction mixture on cooling.
Compound 13e could be also prepared by refluxing 9a in
acetic anhydride. Its 'H nmr spectrum contained a sharp
singlet for the methyl group at 6 2.40, indicating that ring
closure had been effected with acetic acid or acetic an-
hydride to provide 2-methyl[1,2,4]triazolo{2,3-b]{1,2,4]tri-
azinone (13e).

in
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Conversion of [1,2,4]Triazolo[2,3-b][1,2,4]triazin-7(1 H)-one
to Unsubstituted [1,2,4]Triazolo[2,3-b][1,2,4]triazine.

Table II

Analytical and Spectral Data of Triazolotriazinones and Triazolotriazines

Analysis, %

Compound Mp, °C Yield Formula Calcd./Found MS IR, em™

[a] % [b] C H N M* (C=0) [c] PMR (6 ppm) [d]

10a 252 78 C,,H,N;0 56.33 3.31 32.85 213 1620 7.35-8.20 (m, 5H, aromatic), 8.10
(A) 56.60 3.15 32.83 (s, 1H, H2) (D)

10b 161 93 C,,H,N;0 58.14 3.99 30.82 227 1600 3.58 (s, 3H, CH,), 7.40-8.15 (m,
(A) 58.22 3.95 30.88 5H, aromatic), 8.78 (s, 1H, H2)

(D}

10c 213 95 C,H,N,0 35.04 2.21 51.09 137 1620 7.60-8.20 (br s, 1H, NH), 7.85 (s,
(A) 35.30 2.39 51.32 1H, Hé), 8.05 (s, 1H, H2) (D)

10d 228 66 C,H,N,0 39.73 3.33 46.34 151 1640 3.50 (s, 3H, CH,), 7.68 (s, 1H,
(A) 40.00 3.32 46.53 Hé), 8.68 (s, 1H, H2) (D)

10e 252 78 [e] C,,H,N;0 58.14 3.99 30.82 227 1610 2.40 (s, 3H, CH,), 7.30-8.00 (m,
(A) 85 {f] 58.20 3.95 30.59 SH, aromatic) (D)

14 162 82 C,H,N;S 35.93 3.02 4191 167 2.70 (s, 3H, SCH,), 8.20 (s, 1H,
(B) 35.93 2.92 41.62 H2), 8.35 (s, 1H, H6) (E)

15 267 97 CH;N, 31.79 3.33 64.88 151 3.00-4.00 (m, 3H, NHNH,), 7.92
(A) 31.65 3.10 64.65 (s, 2H, H2 and H6)

16 165 84 CH,N; 39.67 2.50 57.83 121 8.67 (d, 1H, Jg.7 = 2.5 Hz, H6),
C) 39.54 2.20 57.59 8.72 (s, 1H, H2), 8.87 (d, 1H,

H7), (E)

[a} Recrystallization solvents: A = methanol; B = ethanol; C = acetone. [b] Isolation yields after recrystallization. [c] Potassium bromide disc
spectra. [d] Measured solvents: D = DMSO-de; E = deuteriochloroform. [e] Yield from acetic acid. [f] Yield from acetic anhydride.
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Recently, the synthesis of [1,2,4]triazolo[1,2,4]triazine
heterocycles, in particular [1,2,4]triazolo[2,3-b][1,2,4]triaz-
ines was reported by Daunis et al. [12]. But attempts to
prepare unsubstituted [1,2,4}triazolo[2,3-b][1,2,4]triazine
(15) were unsuccessful. Starting with unsubstituted [1,2,4]-
triazolof2,3-b][1,2,4]triazin-7(1 H)}-one (10a), successful syn-
thesis of 15 was achieved.

Treatment of [1,2,4}triazolo]2,3-b][1,2,4]triazinone (13c)
with phosphorus pentasulfide in pyridine at 100° followed
by S-methylation with methyl iodide led to 7-methylthio-
[1,2,4]triazolo[2,3-b]1,2,4]triazine (14) in 82% overall
yield. Nucleophilic displacement of the methylthio group
with hydrazine and successively oxidation of the 7-hydraz-
inofl,2,4]triazolo[2,3-b][1,2,4)triazine with mercury oxide
afforded unsubstituted [1,2,4]triazolo[2,3-b][1,2,4]triazine
(15) in 81% overall yield. The structure of the compound
15 was confirmed by its '"H nmr spectrum. It gave a sharp
singlet at 6 8.72 due to H2 and a doublet at lower field (6

8.87) for HT7 with a fairly small coupling constant (Jg 7 =
2.5 Hz) (Scheme V).
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In summary, this study represents the first example of
the synthesis of 2-amino-3-methylthio-1,2,4-triazin-5(2H)-
ones and a synthetic route for the [1,2,4}triazolo[2,3-b]-
[1,2,4]triazinones and -triazine. Some of 2-amino-3-methyl-
thio-1,2,4-triazin-5(2H)-one derivatives have the high po-
tential herbicidal activities [13] which will be later describ-
ed elsewhere in detail.

EXPERIMENTAL

Melting points were determined with a Thomas-Hoover capillary mel-
ting apparatus and are uncorrected. The 'H nmr spectra were recorded
on a Hitachi R-900 spectrometer operating at 90 MHz as an internal
standard. Mass spectra were obtained with a Hitachi Perkin-Elmer RMU-
6M instrument equipped with a solid sample injector; the ionizing vol-
tage was 70 eV. The ir spectra were recorded on a Hitahi 260-10 spectro-
meter.

General Procedure for Preparation of 2-Amino-3-methylthio-1,2,4-triazin-

S5(2Hyones 6a-d.

A solution of 5.0 mmoles of 1,2,4-triazinones 5a-d in 50 ml of dry
tetrahydrofuran was cooled in a dry ice-acetone bath under a nitrogen at-
mosphere, and then 2.6 ml (6.0 mmoles) of 2.3 M n-butyllithium in hex-

Vol. 20

ane was added over 10 minutes at temperature below — 35°. Thereafter a
solution of 1.3 g (6.5 mmoles) of 042,4-dinitrophenyl)hydroxylamine in
20 ml of dry tetrahydrofuran was added over 15 minutes at temperature
below —10°; the cooling bath was removed and stirring continued for 24
hours at room temperature. Addition of 10 ml of methanol was followed
by removal of tetrahydrofuran under reduced pressure. The crude pro-
duct was chromatographed over silicic acid; methanol-chloroform (1:80)
eluted 2-amino-1,2,4-triazinones 6a-d, which on recrystallization from
methanol yielded an analytical sample. Yields and physical constants are
shown in Table L.

2-Amino-6-phenyl-1,2 4-triazine-3,5(2H,4H)-dione (7a).

A mixture of 2.3 g (9.8 mmoles) of 2-amino-3-methylthio-6-phenyl-1,2,4-
triazinone (6a) and 0.4 g (10.0 mmoles) of sodium hydroxide in 50 ml of
water was heated under reflux. After 1 hour, the mixture was carefully
neutralized with glacial acetic acid to give 2-amino-6-phenyl-1,2,4-triaz-
inedione (7a) which on recrystallization from methanol yielded an analy-
tical sample. Yield and physical properties are shown in Table I.

2-Amino-4-methyl-6-phenyl-1,2,4-triazine-3,5(2H,4H}-dione (11a).

From 7a; to a solution 2.0 g (9.8 mmoles) of 7a in 10 ml of methanol
was added an ethereal solution of diazomethane prepared from, 6.3 g
(29.4 mmoles) of p-toluenesulfonyl methyl nitroamide according to the
procedure described by de Boer et al. {14}, and the mixture was allowed
to stand for 10 hours at room temperature. After removal of methanol,
the residue was recrystallized from methanol yielding 1.9 g (89%) of 11a
(Table I).

From 10a; according to the general method for the preparation of
6a-d described above, 2.0 g (9.8 mmoles) of 4-methyl-6-phenyl-1,2,4-triaz-
inone (10a) was allowed to react with 2.5 g (12.7 mmoles) of 2 in 100 ml of
dry tetrahydrofuran in the presence of 5.1 ml of 2.3 M n-butyllithium.
The reaction mixture was stirred for 24 hours at room temperature and
then neutralized cautiously with glacial acetic acid. After removal of
tetrahydrofuran under reduced pressure, the residue was partitioned bet-
ween chloroform (50 ml) and water (20 ml). The obtained chloroform-
soluble material was recrystallized from methanol to give 1.0 g (47%) of
colorless crystals; 'H nmr, ir and mixture melting point indicated that
this heterocycle was identical with 11a obtained above.

General Procedure for Preparation of 2,3-Diamino-1,2,4-triazin-5(2H})
ones 12a, 12¢ and 2-Amino-3-methylamino-1,2,4-triazin-5(2H)-ones 12b,
12d.

A mixture of 5.0 mmoles of 2-amino-3-methyl-1,2,4-triazin-5(2H)
ones 6a-b and 50 mmoles of 18% ammonium hydroxide or 40% methyl-
amine in pyridine (10 ml) was heated in a sealed tube at 100° for 3 hours.
After removal of the solvent in vacuo the residue was recrystallized from
isopropyl alcohol to give an analytical sample. Yields and physical pro-
perties are shown in Table 1.

General Procedure for Preparation of [1,2,4]Triazolof2,3-b][1,2,4]triazin-
7(1H)ones 13a-e.

A mixture of 5.0 mmoles of 2,3-diamino- and 2-amino-3-methylamino-
triazin-5(2H)-ones 12a-d and 50 mmoles of aliphatic acids or acetic an-
hydride was heated under reflux for 4 hours. After removal of the solvent
in vacuo the residue was recrystallized from methanol to give an analyti-
cal sample. Yield and physical properties were exhibited in Table II.

7-Methylthio[1,2,4)triazolo[2,3-b][1,2,4]triazine (14).

A mixture of 0.5 g (3.6 mmoles) of [1,2,4]triazolo[2,3-b][1,2,4]triazin-
7(1H)-one (10a) and 0.6 g of phosphorus pentasulfide was heated for 2
hours. After evaporation to dryness the residue was poured into 15 ml of
hot water and the precipitate (0.7 g) was removed by filtration. A stirred
solution of the crude product (0.7 g) in 5.0 ml of 4% aqueous sodium
hydroxide and 0.4 ml of methyl iodide was allowed to stand at room tem-
perature for 1 hour, the organic product was extracted with chloroform
and the extract evaporated to dryness giving 7-methylthio[l,2,4]triazolo-
[2,3-b][1,2,4]triazinone (14) which was recrystallized from ethanol to fur-
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nish an analytical sample. Yield and physical properties are indicated in
Table II.

7-Hydrazino[1,2,4}triazino[2,3-b]1,2,4]triazine (15).

A mixture of 0.4 g (2.4 mmoles) of 7-methylthio[1,2,4]triazolof2,3-b])
[1,2,4]triazine (14) and 0.24 g (4.8 mmoles) of hydrazine hydrate in 10 ml
of ethanol was refluxed for 1 hour. After cooling, the precipitate was col-
lected by means of suction filtration. Recrystallization from methanol

gave an analytical sample. Yield and physical properties are shown in
Table II.

[1,2,4]Triazolo[2,3-b][1,2,4]triazine (16).

A mixture of 0.3 g (2.0 mmoles) of 7-hydrazino(1,2,4]triazolo[2,3-b]-
[1,2,4]triazine (15) and 2.0 g of mercuric oxide in 30 ml of ethanol was
refluxed for 3 hours. The solid was filtered and the filtrate concentrated
to dryness, affording the unsubstituted [1,2,4}triazolo[2,3-5][1,2,4]triazine
(16). It was recrystallized from acetone leaving an analytical sample.
Yield and physical properties are shown in Table IL.

REFERENCES AND NOTES

[1] For part 6, see M. Mizutani, Y. Sanemitsu, Y. Tamaru and
Z. Yosida, J. Org. Chem., in press.

[2] W. Draber, K. Dickore and H. K. Buchel, Naturwissenschaf-
ten, 55, 446 (1968); R. R. Schmidt, W. Draber, L. Eue an H.
Timmler, Pestic. Sci., 6, 239 (1975).

[3] H. Neunhoeffer, in ‘‘The Chemistry of Heterocyclic
Compounds””, Vol 33, A. Weissberger and E. C. Taylor, eds, John
Wiley and Sons, Inc., New York, NY, 1978, p 908; M. Mizutani
and Y. Sanemitsu, J. Heterocyclic Chem., 19, 1577 (1982) and refe-

1,2,4-Triazines. 7. 1675

rences cited therein.

[4] Y. Sanemitsu, Y. Nakayama and M. Shiroshita, ibid.,, 19,
1583 (1982).

[5] C. W. Rees and A. A. Sale, J. Chem. Soc., Chem. Commun.,
531 (1971); J. Chem. Soc., Perkin Trans. I, 545 (1973).

[6] Y. Tamura, J. Minamikawa and M. Ikeda, Synthesis, 1 (1977)
and references cited therein.

[71 R. A. Restivo and A. F. Doudzila, J. Org. Chem., 27, 2281
(1962); S. Watanabe and T. Ueda, Chem. Pharm. Buil. 11, 1511
(1963); J. Daunis, Y. Guindo, R. Jacquier and P. Viallefont, Buil.
Soc. Chim. France, 1511 (1972); L. Heinisch, J. Prakt. Chem., 316,
667 (1974).

[8] J. Jonas and J. Gut, Collect. Czech. Chem. Commun.,
27, 1886 (1962); V. Uchytilova, P. Fiedler, M. Prysta$ and J. Gut,
ibid., 36, 1955 (1971); D. J. Brown and R. L. Jones, dust. J. Chem.,

- 25 2711 (1972).

[9] J. Gut, M. Prystas and J. Jonas, Collect. Czech. Chem.
Commun., 26, 986 (1961); J. Daunis, R. Jacquier and P. Viallefont,
Bull. Soc. Chim. France, 3658 (1971); J. Slouka and Z. Stransky,
Pharmazie, 28, 5 (1973).

[10] A. Dornow, H. Menzel and P. Marx, Chem. Ber.,, 97, 2173
(1964); ibid., 100, 2585 (1967).

[11] A. K. Mansour and Y. A. Ibrahim, J. Prekt. Chem., 315,
221 (1973); A. K. Mansour and H. A. Zaher, 4nn. Chem. 733,
177 (1970).

[12] J. Daunis and H. Lopez, J. Org. Chem., 42, 1018 (1977).

[13] Y. Sanemitsu, Eur. Pat. Appl. EP 44696 (1982); Chem. Abstr.,
97, 72391d (1982).

[14] Th. J. de Boer and H. J. Bocker, ““Organic Synthesis’’, Coll
Vol 1V, John Wiley and Sons, Inc., New York, NY, 1963, p 250.



