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Synthesis of 5-(Substituted Styryl)-2-aminotropones

Kimiaki IMAFUKU,* Toshio KoBayasHi,’ and Hisashi MATsumuratt

Department of Chemistry, Faculty of Science, Kumamoto University, Kurokami, Kumamoto 860
(Received July 23, 1984)

The methylation of 4-styryltropolones with diazomethane afforded 2-methoxy-4-styryltropones (2a—g)
and 2-methoxy-6-styryltropones. The reactions of 2a—g with hydrazine gave 2-hydrazino derivatives, which
were converted to 2-chloro derivatives 5a—g. Ammonolysis of 5a—g afforded 2-amino-5-styryltropones (7a—g)
by ciné substitution reaction. The compounds 7a—g were hydrolyzed to give the corresponding 5-styryltro-
polones. Some interesting by-products were also found in these synthetic processes.

Previously, we have studied long-range substituent
effects on dissociation constants of some series of
styryltropolone derivatives and transmission of the
electronic effects between two aromatic rings which
were connected by vinylene linkage.l¥ In con-
nection with these studies, the dissociation constants
of some 5-(substituted styryl)-2-aminotropones were
discussed.? This paper deals with their synthesis.

Results and Discussion

The condensations of 3-carboxy-4-carboxymethyl-
tropolone with some substituted benzaldehydes gave
3-carboxy-4-styryltropolones, which were converted
to 4-styryltropolones (la—g) with carbon dioxide
elimination.®? Now, two new 4-styryltropolones (1b:
R=m-CHj3 and 1d: R=m-OCHg3s) were obtained.

The methylations of la—g with diazomethane
afforded two isomeric 2-methoxy-4-styryl- (2a—g) and
2-methoxy-6-styryltropones (3a—g), which were pre-
viously reported” except for the new compounds 2b,
d and 3b, d. Furthermore, treatments of 2a—g with
hydrazine gave 2-hydrazino-4-styryltropones (4a—g).
The yields and characteristic data are summarized
in Table 1.

Oxidative decompositions of 4a—g in concentrated
hydrochloric acid in the presence of copper(II) sulfate
afforded 2-chloro-4-styryltropones (5a—g). The struc-
tures were confirmed by their analytical and spectral
data, which are listed in Table 1. Further, in this
reaction a trace amount of by-products were isolated.
We could confirm structures of only two products
from 4a and 4b to be 4-styryl- (6a)® and 4-(m-methyl-
styryl)tropone (6b). Other isolated ones were too
small to analyze.

Reactions of 2-chloro-4-styryltropones (5a—g) with
ammonia afforded 2-amino-5-styryltropones (7a—g)
by ciné substitution reaction. These reactions also
gave a new type of compounds, 2-amino-7-chloro-5-
styryltropones (8a, b, e). These results were summa-
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Rocm:,

a-g

Oy

X= OH
X= OCH,
4a-g: X=NHNH,
Ba-g: X=CI
6a,b : X=H

la-g:
28-9:

Scheme 1.
a R=H, b R=m-CH;, ¢ R=p-CH;, d R=m-OCH,,
e R=p-OCHj,, f R=m-Cl, g R=5-Cl

rized in Table 1. Although some by-products were
isolated in the cases of the ammonolysis of 5c, d, f, g,
their amounts were too small to establish their
structures.

The infrared spectra of the compounds 8a, b, e are
very similar to those of 2-amino-5-styryltropones 7
but show a little difference in the finger-print
region. Their electronic spectra are also similar to
those of 7 but show slightly bathochromic shift.

These spectral data suggest that 8a, b, e have a tropone
ring and styryl group. The structure of 8a was also
confirmed by the fragmentation analysis in the mass
spectrum.

In addition, 2-amino-5-styryltropones (7a—g)
were hydrolyzed to afford 5-styryltropolones (9a—g).?

Experimental

The melting points were determined with a Yanagimoto
MP-S2 apparatus and are uncorrected. The IR and UV spec-
tra were taken on a JASCO IRA-1 and a Hitachi EPS-3T
spectrophotometer, respectively. The NMR spectra were
recorded with a Hitachi-Perkin-Elmer R-24 spectrometer
(60 MHz). The mass spectrum was run on a JEOL JMS-01-
SG2 apparatus.

4-Styryltropolones (la—g). 4-Styryltropolones (1a—g)
were prepared according to a previous work.®

2-Methoxy-4-styryltropones (2a—g) and 2-Methoxy-6-styryl-
tropones (3a—g). An excess of diazomethane ethereal
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solution was added to a solution of 4-styryltropolone (la—
g) (1.0g, 3.3—4.2mmol) in chloroform (10ml), and the
mixture was allowed to stand for 2d in a refrigerator.
After removal of the solvents, the residue was chromato-
graphed on three Wakogel B-10 plates (30X30 cm) with ethyl
acetate. 2-Methoxy-4-styryltropones (2a—g) and 2-meth-
oxy-6-styryltropones (3a—g) were obtained from the upper
and lower band, respectively. Each methyl ether was re-
crystallized from benzene.

2-Hydrazino-4-styryltropones (4a—g). To a solution
of 2-methoxy-4-styryltropone (2a—g) (1.0 g, 3.7—4.2 mmol)
in ethanol (5ml) was added 80% hydrazine hydrate (1.0
ml). The mixture was allowed to stand overnight at
room temperature. The precipitate was collected and re-
crystallized from methanol to give 2-hydrazino-4-styryl-
tropones (4a—g).

2-Chloro-4-styryltropones (5a—g). A hot solution of
copper(Il) sulfate pentahydrate (5g) in water (6 ml) was
added to a hot suspended solution of 2-hydrazino-4-styryl-
tropones (4a—g) (500 mg) in concentrated hydrochloric
acid (5ml). The mixture was immediately cooled, diluted
with water, and extracted with chloroform. The extract was
dried over sodium sulfate, concentrated, and chromato-
grpahed on a Wakogel C-100 column (50 g) with chloroform
to afford 2-chloro-4-styryltropones (5a—g) (from methanol).

4-Styryltropones (6a, b). In the preparation of 2-
chloro-4-styryltropones (5a, b), the second band in the
chromatography gave 4-styryltropones (6a, b).

6a: Yellow crystals. Yeild, 9%. Mp 89—92 °C (lit,® 89—
91 °C).

6b: Oil. Yield, 19%. IR (CHCl3) 1625 (C=0), 1565 (C=C),
960 cm~! (CH). Found: C, 86.23; H, 6.39%. Calcd for
C16H140 C, 86.45; H, 6.35%.

2-Amino-5-styryltropones (5a—g). A suspended solu-
tion of 2-chloro-4-styryltropone (5a—g) (100 mg) in am-
monia-saturated absolute ethanol (6 ml) in a sealed tube
was allowed to stand for 2d at room temperature. After
removal of the ammonia and ethanol, the residue was chro-
matographed on a Wakogel B-10 plate (20X20 cm) with
ethyl acetate to give 2-amino-5-stytyltropones (7a—g) (from
ethanol).

2-Amino-7-chloro-5-styryltropones (8a, b, e). In the
preparation of 2-amino-5-styryltropones (7a, b, e), the upper
fraction in the chromatography gave 2-amino-7-chloro-5-
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styryltropones (8a, b, e), respectively.

8a: Yellow needles (from benzene). Yield, 35%. Mp 186
°C. IR (CHCIs) 3510 (NH), 3360 (NH), 1590 (C=0), 950
cm~! (CH); UV (CH3OH) 251 (loge 4.24), 289 (5.32), 392
nm (4.46); MS m/z (%) 259 (M’, 38), 257 (M, 100), 231
(M’'—CO, 14), 229 (M—CO, 40), 194 ([23]1 and 229]-Cl,
25), 193 ([231 and 229]-HCI], 42). Found: C, 69.86; H
4.92; N, 5.31%. Calcd for CisHi12NOCI: C, 69.90; H, 4.70;
N, 5.44%.

8b: Yellow prisms (from benzene). Yield, 3%. Mp 177
°C. IR (CHCIs) 3510 (NH), 3350 (NH), 1595 (C=0), 970
cm~! (CH); NMR (CDCls) 6=2.36 (3H, s, CHs), 6.12 (2H,
br, NHz), 6.8—7.5 (9H, m). Found: C, 70.75; H, 5.23;
N, 5.10%. Calcd for C1sH14«NOCI: C, 70.72; H, 5.19; N, 5.15%.

8e: Yellowish brown needles (from benzene). Yield,
30%. Mp 208—210°C. IR (CHCIs) 3500 (NH), 3340
(NH), 1600 (C=0), 960 cm™—! (CH). Found: C, 66.73; H,
4.96; N, 4.63%. Calcd for CisH14NO:Cl: C, 66.78; H, 4.96;
N, 4.87%.

We wish to thank Professor Hitoshi Takeshita,
Kyushu University, for his kind measurement of the
mass spectrum.
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