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A number of new methyltriazolocoumarins with a linear psoralen-like structure or an angular angelicin-like
structure were synthetized. The syntheses were performed starting from the appropriate methylated 7-amino-
coumarins which were nitrated, reduced and successively diazotized with concomitant cyclization to form the
condensed triazolo ring. The new methyltriazolocoumarins show promising spectroscopic properties which
are potentially predictive of their photochemical and photobiological behaviour.
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In the field of photochemotherapy, research is still keen
in the hope of obtaining new antiproliferative agents
devoid of the undesired side effects of psoralen drugs
(8-methoxypsoralen, 8-MOP, and S5-methoxypsoralen,
5-MOP) currently used in PUVA therapy. These effects,
such as persistent erythema, phototoxicity, possible in-
creased risk of skin cancer [2,3] and impairment of cell-
mediated immune function [4] are mostly attributed to the
tendency of linear furocoumarins (psoralens) to exhibit
bifunctional behaviour toward DNA, and thus form inter-
strand cross links [5]. Consequently, research has been
aimed to obtain new compounds which show higher
photoreactivity with reduced cross-linking ability. Among
the essentially monofunctional reagents, angelicins [6,7],
3-carbethoxypsoralen [8,9], pyridopsoralens [10,11] and
benzopsoralens [12,13] are the most promising compounds
studied to date.

Recently, studies in this field dealt with the synthesis of
three series of furocoumarin isosteres, namely: methylpyr-
rolocoumarins [14,15], methylazapsoralens [16] and
methylfuroquinolinones [17]. The methylpyrrolocoumarins
have been the most accurately studied in this series
[18,19]. They show exclusively a monofunctional activity
[19] and are completely lacking in skin phototoxicity [20].
This behaviour was mainly ascribed to the fact that the
C-4', C-5' double bond in the pyrrole moiety is more
delocalized than the corresponding furan double bond of
psoralens and therefore it is prevented from behaving as a
photoreactive center [19].

Considering these results, we now report a new series of
methyltriazolocoumarins which may potentially act as
monofunctional photoreagents toward DNA. This series
consists of methylpyrano[2,3-flbenzotriazol-6-ones and
methylpyrano[2,3-e]benzotriazol-8-ones, which correspond
to the annulation geometry of the methylpsoralens and
methylangelicins, respectively. This tricyclic triazolocou-
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marin system has been previously reported only in one
case, i.e., for the unsubstituted pyrano[3,2-e]benzotriazol-
7-one [21] which exhibited, however, a different annula-
tion geometry. The presence of a triazolo ring, which in
these isosteres replaces the furan ring of the furocoumarin
nucleus, could be of some importance by possibly causing
a more favourable geometry of intercalation and increas-
ing the stability of the drug-DNA complex. The complex
stability and its appropriate geometry are both essential
promoting elements for the successive photoreaction
events.

As illustrated by Schemes 1-3, the synthesis was started
from 3-aminophenol or its 2- or 4-methyl derivatives. In
each case, the corresponding urethanes were formed to
prevent, in the successive reaction, the formation of 7-hy-
droxyquinolin-2-ones [17]. The condensation, under Pech-
mann conditions, of the 3-carbethoxyaminophenols with
ethyl acetoacetate or its methyl derivative gave the methyl-
7-carbethoxyaminocoumarins, which were nitrated with
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nitric acid at low temperature to obtain the ortho nitro de-
rivatives. When both 6- and 8- ortho positions were free, a
mixture of 6- and 8-nitro derivatives was obtained, accom-
panied by trace amounts of the 6,8-dinitro derivatives, and
the two useful isomers were easily isolated as pure com-
pounds (tlc) by column chromatography. Contrary to an
earlier report concerning the nitration of 4-methyl-7-car-
bethoxycoumarin under different conditions [22], no nitra-
tion occurred at the 3-position of the a-pyron ring under
the present conditions. The nitro compounds were then
reduced to the amino derivatives and then diazotized, with
simultaneous cyclization of the triazolo ring.

The carbethoxy group was generally retained during
the cyclization of those compounds which yielded the
linear derivatives. It was, however, partially lost during
the cyclization of the compounds which gave angular
derivatives, as well as in the preparation of 3-carbethoxy-
4,8-dimethylpyrano[2,3-flbenzotriazol-6-one. Owing to the
potential photochemical interest of the carbethoxy
derivatives, various attempts were made for obtaining

oc 2Hs
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Table 1
1 H NMR Spectra of Pyrano[2,3-flbenzotriazol-6-ones

Compound H4 H-7 H-9

12 [a] 8.01 s 6.41 q 838 s
J=13

7.2

13 [a] 7.96 s - 837 s

7.1

16{b] 770d 6.39 q 8.38 s

I1=07 J=13

17 [b] 7.67 s - 835 s

26 [b] - 6.40 q 821 s
J=12

{a] In deuteriochloroform. [b] In deuteriomethanol. {c] Interchangeable.

Table 2
1 H NMR Spectra of Pyrano{2,3-e]benzotriazoi-8-ones

Compound H4 H-5
18 [b] 7.83 d(c) 7.74 d(c)
J=289 J=289
19 [b] 7.85 d(c) 7.73 d(c)
J=289 J=89
0.8
33 [b] - 7.56 q
J =11

[a] In deuteriochloroform. [b] In deuteriomethanol. {c] Interchangeable.

their isolation. Chromatographic or fractional crystalliza-
tion methods were carried out, but partial hydrolysis and
decarboxylation occurred. Thus, the carbethoxy
derivatives were obtained as mixtures which, according to
'H nmr, also contained the decarboxylated triazolocou-
marins. In all cases, hydrolysis and decarboxylation of the
cyclization products furnished the linearly-or angularly-
annulated title compounds.

In the triazolocoumarins prepared, methyl groups were
incorporated into various positions of the molecules. From
the methylpsoralen and methylangelicin series we learn
that methyl groups in the appropriate positions enhance
the photoreactivity of these molecules.

The spectroscopic properties of methyltriazolocou-
marins are very interesting. Their uv spectra show an ab-
sorption band at ca. 320 nm for the linear derivatives and
at ca. 300 nm for the angular analogs. For the linear
derivatives, this band shows a red shift of ca. 20 nm with
respect to the corresponding psoralens. In addition, this
band shows a molar absorptivity much higher than that of
furocoumarins. At 365 nm, the wavelength commonly used
for the photochemical and photobiological experiments,
the molar absorptivity of both the linear and angular com-
pounds is much higher than that of the corresponding
furocoumarins. Consequently, it is also expected that the
photoreactivity of these molecules will be increased.
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Me4 Me-7 Me-8 CH,- -CH;
- - 2574d 473 q 1.59 t
J=13 J=72 =
- 2.28 s 2.53 s 471 q 1.59 t
J=71 J=
- - 2.59d - s
J=13
- 2.23s 2.56 s - -
272 s - 2.58 d - -
J=12
H-7 Me-4 Me-6 Me-7
641 q . - 257 d -
I=13 J=13
- - 255 q 224 q
=08 J=
6.38 q 2.69 d 2.55d -
I1=13 J=11 J=13
EXPERIMENTAL

Melting points (uncorrected) were determined using a Biichi-
Tottoli SPM-20 capillary melting point apparatus. Analytical thin
layer chromatography (tlc) was performed on pre-coated silica gel
plates (Merck 60-F-254, 0.25 mm), which were developed with a
mixture of ethyl acetate/cyclohexane (35:65). Preparative column
chromatography was performed using silica gel (Merck;
0.063-0.200 mm). The 'H nmr spectra were recorded on a Varian
FT-80 spectrometer with TMS as an internal standard and
deuteriochloroform as solvent, unless otherwise indicated. Coupl-
ing constants are given in Hz and the relative peak areas and the
decoupling experiments were in agreement with all assignments.

Carbethoxyaminophenols 21, 28.
2-Methyl-3-carbethoxyaminophenol (21).

A suspension of 1.5 g (12.2 mmoles) of 2-methyl-3-aminophenol
(20) and 1.2 mi (12.5 mmoles) of ethyl chloroformate in 100 ml of
anhydrous diethyl ether was stirred at room temperature for 2
hours. The remaining solid was filtered off and the solution was
evaporated to dryness. The residue was crystallized from ethyl
acetate/cyclohexane mixture to give 1.2 g (50%) of 2-methyl-3-
carbethoxyaminophenol (21), mp 79°; 'H nmr (hexadeuterioace-
tone): § 7.27 (dd, H-4, 1H,J = 8.7 and J = 1.0 Hz), 7.00 (dd, H-5,
1H,] = 8.7and J = 8.7 Hz), 6.53 (dd, H-6, I1H,] = 8.7and ] =
1.0 Hz), 6.37 (broad s, OH or NH, 1H), 4.22 (q, -CH,-CH,, 2H, ] =
7.1 Hz), 2.11 (s, Me-2, 3H), 1.31 (t, -CH,-CH,, 3H,J = 7.1 Hz).

Anal. Caled. for C;oH;NO;: C, 61.52; H, 6.71; N, 7.18. Found:
C, 61.48; H, 6.60; N, 7.20.
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4-Methyl-3-carbethoxyaminophenol (28).

This compound was prepared following the procedure for 21
above from 3-amino-4-methylphenol (27); yield of 28 was 46%,
mp 118° (cyclohexane); *H nmr: § 7.62 (broad s, -OH, 1H), 6.99 (d,
H-5, 1H,J = 8.2 Hz), 6.62 (broad s, NH, 1H), 6.53 (dd, H-6, 1H, J
= 8.2andJ = 2.6 Hz), 6.49 (broad s, H-2, 1H), 4.24 (q, -CH,-CH,,
2H,J = 7.1 Hz), 2.17 (s, Me-4, 3H), 1.33 (1, -CH,-CH,, 3H,] = 7.1
Hz).

Anal. Calcd. for C,,H,;NO;: C, 61.52; H, 6.71; N, 7.18. Found:
C, 61.37; H, 6.72; N, 7.15.

Methyl-7-carbethoxyaminocoumarins 2, 3, 22, 29.
3,4-Dimethyl-7-carbethoxyaminocoumarin (3).

A mixture of 16.8 g (92.6 mmoles) of 3-carbethoxyaminophenol
(1), 15.7 ml (111 mmoles) of ethyl 2-methylacetoacetate and 230
ml of 70% sulfuric acid was stirred at room temperature for 4
hours. The solution was poured into 1 liter of an ice-water mix-
ture resulting in the formation of a precipitate which was col-
lected and crystallized from ethanol to give 15.2 g (63%) of
3,4-dimethyl-7-carbethoxyaminocoumarin (3), mp 199°; 'H nmr: é
7.45 (d, H-5, 1H,J = 8.8 Hz), 7.43 (d, H-8, 1H, J = 1.3 Hz), 7.37
(dd, H-6,1H,J = 8.8 and J = 1.3 Hz), 4.25 (q,-CH,-CH,,2H,] =
7.1 Hz), 2.36 (s, Me-4, 3H), 2.18 (s, Me-3, 3H), 1.32 (t, -CH,-CH,,
3H,J] = 7.1 Ha).

Anal. Caled. for C,,H,sNO,: C, 64.36; H, 5.79; N, 5.36. Found:
C, 64.11; H, 5.67; N, 5.34.

In the same manner the following methyl-7-carbethoxy-
coumarins were synthesized:

4-Methyl-7-carbethoxyaminocoumarin (2).

This compound was prepared from 3-carbethoxyaminophenol
(1) in 90% yield; mp 187° (ethanol) (reported [23] 186-188°); 'H
nmr (hexadeuteriodimethyl sulfoxide): § 10.19 (broad s, NH, 1H),
1.76 (d, H-5, 1H,J = 8.8 Hz), 7.64 (d, H-8, 1H, ] = 2.0 Hz), 7.49
(dd, H6, 1H,] = 8.8and J = 2.0 Hz), 6.31 (q, H-3, 1H,J = 1.2
Hz), 4.28 (q, -CH,-CH,, 2H, J = 7.1 Hz), 249 (d, Me-4, 3H,J =
1.2 Hz), 1.38 (1, -CH,-CH,, 3H, ] = 7.1 Hz).

4,8-Dimethyl-7-carbethoxyaminocoumarin (22).

This compound was prepared from 2-methyl-3-carbethoxy-
aminophenyl (21) in 63% yield, mp 170° (ethanol); *H nmr: § 7.95
d, H-5, 1H, ] = 8.8 Hz), 7.44 (d, H-6, 1H, J] = 8.8 Hz), 6.19 (q,
H-3, 1H,] = 1.2 Hz), 4.26 (g, -CH,-CH,, 2H, ] = 7.1 Hz), 2.41 (d,
Me-4, 3H,J = 1.2 Hz), 2.34 (s, Me-8, 3H), 1.34 (1, -CH,-CH,, 3H, ]
= 7.1 Ha).

Anal. Caled. for C,,H,sNO,: C, 64.36; H, 5.79; N, 5.36. Found:
C, 64.31; H, 5.71; N, 5.30.

4,6-Dimethyl-7-carbethoxyaminocoumarin (29).

This compound was prepared from the 4-methyl-3-carbethoxy-
aminophenol (28) in 75% yield mp 212° (ethanol); 'H nmr: & 7.99
(broad s, NH, 1H), 7.29 (s, H-5, 1H), 6.69 (broad s, H-8, 1H), 6.14
(broad, s, H-3, 1H), 4.27 (q, -CH,-CH,, 2H, ] = 7.1 Hz), 2.38 (s,
Me-4 or Me-6, 3H), 2.32 (s, Me-4 or Me-6, 3H), 1.34 (t, -CH,-CH,,
3H,J = 7.1 Hz).

Anal. Calcd. for C,,H,sNO,: C, 64.36; H, 5.79; N, 5.36. Found:
C, 64.21; H, 5.77; N, 5.29.

Methyl-7-carbethoxyaminocoumarins Nitro Derivatives 4, 5, 6, 7,
23 and 30.
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4-Methyl-6-nitro-7-carbethoxyaminocoumarin (4) and 4-Methyl-7-
carbethoxyamino-8-nitrocoumarin (6).

A mixture of 7.5 ml (164 mmoles) of concentrated nitric acid
and 7.5 ml of concentrated sulfuric acid was slowly dropped into
a solution of 12.0 g (48.5 mmoles) of 4-methyl-7-carbethoxyamino-
coumarin (2) in 50 ml of concentrated sulfuric acid, keeping the
temperature below -5°. After the addition was completed, the
reaction mixture was poured into 1 liter of an ice-water mixture
and the resulting precipitate was collected and washed several

times with water. The solid, which essentially contained two main _

products (tlc), was chromatographed on a silica gel column and
eluted with chloroform. The initial fractions which contained a
single compound (tlc) were pooled and evaporated and the
residue was crystallized from ethyl acetate, to give 7.05 g (50%)
of 4-methyl-6-nitro-7-carbethoxyaminocoumarin (4), mp 162°
(reported [22] 163-164°); 'H nmr: 6 10.05 (broad s, NH, 1H), 8.58
(s, H-5 or H-8, 1H), 8.50 (s, H-5 or H-8, 1H), 6.29 (g, H-3, 1H, ] =
1.3 Hz), 4.32 (q, -CH,-CH,, 2H, ] = 7.1 Hz), 2.46 (d, Me-4, 3H, J
= 1.3 Hz), 1.36 (t, -CH,-CH,, 3H, J = 7.1 Ha).

Subsequent fractions which contained a single product (tlc)
were also pooled and evaporated and the residue was crystallized
from ethyl acetate to give 3.8 g (27%) of 4-methyl-7-carbethoxy-
amino-8-nitrocoumarin (6), mp 211°; 'H nmr: 6 8.26 (d, H-5, 1H,J
= 9.1 Hz), 8.05 (broad s, NH, 1H), 7.69 (d, H-6, 1H, J = 9.1 Hz),
6.27 (q, H-3, 1H, J = 1.2 Hz), 4.27 (g, -CH,-CH,, 2H, ] = 7.1 Hz),
2.44 (d, Me-4, 3H,J = 1.2), 1.34 (1, -CH,-CH;, 3H, ] = 7.1 Hz).

Anal. Caled. for C,3H,,N,04: C, 53.43; H, 4.14; N, 9.59. Found:
C, 53.35; H, 4.12; N, 9.51.

Under the same condition the following nitro derivatives were
obtained:

3,4-Dimethyl-6-nitro-7-carbethoxyaminocoumarin (5) and 3,4-di-
methyl-7-carbethoxyamino-8-nitrocoumarin (7).

These two isomers were obtained starting with 3,4-dimethyl-7-
carbethoxyaminocoumarin (3). 3,4-Dimethyl-6-nitro-7-carbethoxy-
aminocoumarin (3) was obtained in 42% yield, mp 174° (ethyl
acetate); 'H nmr: § 10.01 (broad s, NH, 1H), 8.54 (s, H-5 or H-8,
1H), 8.50 (s, H-5 or H-8, 1H), 4.30 (q, -CH,-CH,, 2H,J = 7.1 Hz),
2.42 (s, Me-4, 3H), 2.22 (s, Me-3, 3H), 1.36 (t, -CH,-CH,, 3H, ] =
7.1 Hz).

Anal. Caled. for C,,H,,N,04: C, 54.90; H, 4.61; N, 9.15. Found:
C, 54.69; H, 4.59; N, 9.09.

3,4-Dimethyl-7-carbethoxyamino-8-nitrocoumarin (7) was ob-
tained in 30% yield mp 184° (ethyl acetate); 'H nmr: 6 8.22 (d,
H-5,1H, ] = 9.2 Hz), 8.06 (broad s, NH, 1H), 7.70 (d, H-6, 1H, J
= 9.2 Hz), 4.27 (q, CH,-CH,, 2H, J = 7.1 Hz), 2.40 (s, Me-4, 3H),
2.22 (s, Me-3, 3H), 1.34 (t, -CH,-CH,, 3H, ] = 7.1 Ha).

Anal. Calcd. for C,,H,.N,0,: C, 54.90; H, 4.61; N, 9.15. Found:
C, 54.73; H, 4.55; N, 9.10.

4,8-Dimethyl-6-nitro-7-carbethoxyaminocoumarin (23).

This compound was prepared from 4,8-dimethyl-7-carbethoxy-
aminocoumarin (22) in 85% yield, mp 212° (methanol); 'H nmr: 8
8.18 (s, H-5, 1H), 7.99 (broad s, NH, 1H), 6.37 (g, H-3, 1H,J = 1.3
Hz), 4.23 (q, -CH,-CH,, 2H, J = 7.1 Hz), 2.47 (d, Me4, 3H, ] =
1.3 Hz), 2.41 (s, Me-8, 3H), 1.32 (1, -CH,-CH,, 3H, ] = 7.1 Hz).

Anal. Caled. for C,4H,,N,0,: C, 54.90; H, 4.61; N, 9.15. Found:
C, 54.85; H, 4.60; N, 9.09.

4,6-Dimethyl-7-carbethoxyamino-8-nitrocoumarin (30).
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This compound was prepared from 4,6-dimethyl-7-carbethoxy-
aminocoumarin (29) in 83% yield, mp 237° (methanol); 'H nmr: é
7.59 (s, H-5, 1H), 6.33 (q, H-3, 1H, J = 1.2 Hz), 4.21 (q, -CH,-CH,,
2H, ] = 7.1 Hz), 245 (d, Me4, 3H, ] = 1.2 Hz), 2.41 (s, Me-6,
3H), 1.30 (¢, -CH.CH,, 3H,] = 7.1 Hz).

Anal. Caled. for C,H,4N,0¢: C, 54.90; H, 4.61; N, 9.15. Found:
C, 54.76; H, 4.62; N, 9.11.

Amino-T7-carbethoxyaminocoumarins 8, 9, 10, 11, 24 and 31.
4-Methyl-6-amino-7-carbethoxyaminocoumarin (8).

A suspension of 0.12 g of 10% palladium on carbon in 100 ml
of absolute ethanol was stirred for 10 minutes in the presence of
hydrogen at room pressure. A solution of 2.0 g (6.8 mmoles) of
4-methyl-6-nitro-7-carbethoxyaminocoumarin (4) in 1.2 liter of ab-
solute ethanol was added and the suspension was stirred until the
starting compound was completely reduced (tlc). The catalyst was
removed by filtration and the solvent evaporated. The residue
was crystallized from methanol giving 1.3 g (72%) of 4-methyl-6-
amino-7-carbethoxyaminocoumarin (8), mp 198° (reported [22]
193-194°); 'H nmr: § 7.66 (s, H-5, 1H), 6.95 (s, H-8, 1H), 6.15 (q,
H-3, 1H, ] = 1.1 Hz), 4.25 (q, -CH,-CH,, 2H, J = 7.1 Hz), 3.54
(broad s, -NH,, 2H), 2.34 (d, Me-4, 3H,J = 1.1 Hz), 1.33 (1, -CH,-
CH,, 3H,] = 7.1 Hz).

In a similar manner the following amino derivatives were
prepared:

3,4-Dimethyl-6-amino-7-carbethoxyaminocoumarin (9).

This compound was prepared from 3,4-dimethyl-6-nitro-7-
carbethoxyaminocoumarin (5) in 79% yield, mp 207° (methanol);
'H nmr: & 7.60 (s, H-5, 1H), 6.96 (s, H-8, 1H), 4.25 (g, -CH,-CH,,
2H, J = 7.1 Hz), 2.31 (s, Me-4, 3H), 2.17 (s, Me-3, 3H), 1.33 (1,
-CH,-CH,, 3H,J = 7.1 Hz).

Anal. Caled. for C,4H,;sN.O4s C, 60.86; H, 5.84; N, 10.14.
Found: C, 60.72; H, 5.79; N, 10.12.

4-Methyl-7-carbethoxyamine-8-aminocoumarin (10).

This compound was prepared from 4-methyl-7-carbethoxy-
amino-8-nitrocoumarin (6) in 78% yield, mp 174° (methanol); ‘H
nmr: § 7.45 (d, H-5, 1H,J = 8.6 Hz), 7.02 (d, H-6, 1H, ] = 8.6 Hz),
6.78 (broad s, NH, 1H), 6.19 (q, H-3, 1H, J] = 1.2 Hz), 4.24 (g,
.CH,-CH,, 2H, J = 7.1 Hz), 4.10 (broad s, -NH,, 2H), 2.39 (d,
Me-4, 3H, ] = 1.2 Hz), 1.32 (t, -CH,-CH,, 3H,J = 7.1 Ha).

Anal. Caled. for C;H1uN.O4.: C, 59.53; H, 5.38; N, 10.68.
Found: C, 59.41; H, 5.28; N, 10.51.

3,4-Dimethyl.7-carbethoxyamino-8-aminocoumarin (11).

This compound was prepared from 3,4-dimethyl-7-carbethoxy-
amino-8-nitrocoumarin (7) in 77% yield, mp 199° (methanol); 'H
nmr: 6 7.39 (d, H-5, 1H, ] = 8.7 Hz), 7.03(d, H-6, 1H,J = 8.7 Hz),
4.24 (q, -CH,-CH,, 2H, ] = 7.2 Hz), 2.36 (s, Me-4, 3H), 2.20 (s,
Me-3, 3H), 1.32 (t, -CH,-CH,, 3H,J = 7.2 Ha).

Anal. Caled. for CH (N0, C, 60.86; H, 5.84; N, 10.14.
Found: C, 60.58; H, 5.78; N, 10.01.

4,8-Dimethyl-6-amino-7-carbethoxyaminocoumarin (24).

This compound was prepared from 4,8-dimethyl-6-nitro-7-car-
bethoxyaminocoumarin (23) in 62% yield, mp 300° (methanol);
'H nmr: 8 6.80 (s, H-5, 1H), 6.23 (q, H-3, 1H, J = 1.3 Hz), 4.23(q,
-CH,-CH,, 2H, J = 7.1 Hz), 2.35 (d, Me-4, 3H,J = 1.3), 2.34 (s,
Me-8, 3H), 1.31 (t, -CH,-CH,, 3H, ] = 7.1 Ha2).

Anal. Caled. for C.H,sN.O. C, 60.86; H, 5.84; N, 10.14.
Found: C, 60.76; H, 5.81; N, 10.16.

Methyltriazolocoumarins
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4,6-Dimethyl-7-carbethoxyamino-8-aminocoumarin (31).

This compound was prepared from 4,6-dimethyl-7-carbethoxy-
amino-8-nitrocomarin (30) in 74% yield, mp 216° (methanol); 'H
nmr: & 6.83 (broad s, H-5, 1H), 6.24 (q, H-3, 1H, ] = 1.2 Hz), 4.24
(q, CH-CH,, 2H, ] = 7.1 Hz), 2.39(d, Me-4, 3H,] = 1.2 Hz),2.29
(s, Me-6, 3H), 1.32 (t, -CH,-CH,, 3H, ] = 7.1 Ha).

Anal. Caled. for C,,H,sN,04 C, 60.86; H, 5.84; N, 10.14.
Found: C, 60.62; H, 5.77; N, 10.05.

3-Carbethoxypyrano[2,3-flbenzotriazol-6-ones 12 and 13.
3-Carbethoxy-8-methylpyrano[2,3-flbenzotriazol-6-one (12).

A solution of 0.10 g (1.45 mmoles) of sodium nitrite in 1.5 ml of
water was dropped into a solution of 0.26 g (1.0 mmoles) of
4-methy)-6-amino-7-carbethoxyaminocoumarin (8) in 15 ml of
concentrated hydrochloric acid with cooling under -5°. After the
reaction was completed (15 minutes, tlc) the mixture was diluted
with 50 ml of water and the precipitate was collected and
crystallized from methanol giving 0.22 g (82%) of 3-carbethoxy-8-
methylpyrano[2,3-flbenzotriazol-6-one (12), mp 191°; 'H nmr: (see
Table 1).

Anal. Caled. for C,3H,;N;O4 C, 57.14; H, 4.06; N, 15.38.
Found: C, 56.89; H, 3.97; N, 15.37.

In a same manner the following triazolocoumarin derivative
was prepared:

3-carbethoxy-7,8-dimethylpyrano[2,3-flbenzotriazol-6-one (13).

This compound was prepared from 3,4-dimethyl-6-amino-7-
carbethoxyaminocoumarin (9) in 75% yield, mp 193° (methanol);
'H nmr: (see Table 1).

Anal. Caled. for C,.H,;;N;0.: C, 58.53; H, 4.56; N, 14.63.
Found: C, 58.41; H, 4.49; N, 14.61.

Pyrano{2,3-flbenzotriazol-6-ones 16, 17 and 26.
8-Methylpyrano[2,3-flbenzotriazol-6-one (16).

A solution of 0.30 g (1.1 mmoles) of 3-carbethoxy-8-methyl-
pyrano[2,3-flbenzotriazol-6-one (12) in concentrated sulfuric acid
(6.5 ml) and acetic acid (12.5 ml) was refluxed for 30 minutes. The
solution was then poured into 300 ml of an ice-water mixture.
The precipitate was collected, washed several times with water
and crystallized from ethanol giving 0.14 g (64%) of 8-methyl-
pyran[2,3-flbenzotriazol-6-one (16), mp 250° dec; 'H nmr: see
Table 1.

Anal. Caled. for C,cH,N,0;,: C, 59.70; H, 3.51; N, 20.89. Found:
C, 59.48; H, 3.46; N, 20.79.

Under the same conditions the following decarboxylate
derivatives were obtained:

7,8-Dimethylpyrano[2,3-flbenzotriazol-6-one (17).

This compound was prepared from 3-carbethoxy-7,8-dimethyl-
pyrano[2,3-flbenzotriazol-6-one (13) in 65% yield, mp 288°
(methanol); 'H nmr: see Table 1.

Anal. Caled. for C,;H,N;0,: C, 61.39; H, 4.22; N, 19.53. Found:
C, 61.22; H, 4.23; N, 19.35.

4,8-Dimethylpyrano[2,3-flbenzotriazol-6-one (26).

This compound was prepared by condensing the triazolo ring
on 4,8-dimethyl-6-amino-7-carbethoxyaminocoumarin (24) by
treatment with sodium nitrite in acidic medium as described for
compound 16. The crude product was a mixture of 3-carbethoxy-
4,8-dimethylpyrano[2,3-flbenzotriazol-6-one (25) and 4,8-di-
methylpyrano[2,3-flbenzotriazol-6-one (26). Attempts to isolate
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the 3-carbethoxy derivative 25 gave a product containing trace
amount of decarboxylate compound 26. The crude product was
then subjected to the hydrolysis and decarboxylation steps as
described in the above-reported procedure to obtain 4,8-di-
methylpyrano[2,3-flbenzotriazol-6-one (26) in 65% yield, mp 300°
(methanol); 'H nmr: see Table 1.

Anal. Caled. for C,;HsN;0,: C, 61.39; H, 4.22; N, 19.53. Found:
G, 61.22; H, 4.15; N, 19.48.

In the same manner the following angular triazolocoumarins
were obtained:

Methylpyrano[2,3-e]benzotriazol-8-one 18, 19 and 33.
6-Methylpyrano[2,3-e]benzotriazol-8-one (18).

This compound was prepared from 4-methyl-7-carbethoxy-
amino-8-aminocoumarin (10) in 60% yield, mp 300° dec
(methanol); 'H nmr: see Table 2.

Anal. Caled. for C,0H,N;0,: C, 59.70; H, 3.51; N, 20.89. Found:
C, 59.52; H, 3.48; N, 20.85.

6,7-Dimethylpyrano[2,3-e]benzotriazol-8-one (19).

This compound was prepared from 3,4-dimethyl-7-carbethoxy-
amino-8-aminocoumarin (11} in 60% yield, mp 300° (methanol);
'H nmr: see Table 2.

Anal. Caled. for C,;H,N,0,: C, 61.39; H, 4.22; N, 19.53. Found:
C, 61.17; H, 4.16; N, 19.39.

4,6-Dimethylpyrano[2,3-e]benzotriazol-8-one (33).

This compound was prepared from 4,6-dimethyl-7-carbethoxy-
amino-8-aminocoumarin (31) in 76% yield, mp 300° (methanol);
'H nmr: see Table 2.

Anal. Caled. for C,,H,N;0,: C, 61.39; H, 4.22; N, 19.53. Found:
C, 61.25; H, 4.20; N, 19.44.
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