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Preparation of 3-(3'- 4’-Hydroxyphenyl)sydnones
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3-(3"-,4’-Hydroxyphenyl)sydnones were prepared by deatkylation of 3-(3’-,4"-alkoxyphenyl)sydnones
with concentrated sulfuric acid at room temperature in a range of 59 to 86% yield.

INTRODUCTION

Sydnone compouonds are typical mesoionic com-
“pounds. The nature of mesoionic character and biological
© aclivilies have drawn much attention. Some sydnone com-
_pounds are well known to show pharmacological activities.
In this paper we present a gencral and efficient method
tor synthesizing 3-(3’-4’-hydroxyphenyl)sydnones from
corresponding 3-(3'-,4"-alkoxyphenyl)sydnones. Biologi-
cal tests of the title compounds were also examined.

RESULTS AND DISCUSSION

In general, nitrosation of amino group is one of the key
steps in sydnoue preparation,® However, in the case of hy-
droxyphenylsydnones such reactions are restricted hecause
the phenolic compouvnds readily undergo nitrosation at the
hydroxyphenyl group. In contrast, 3-(3’- 4"-atkoxypheny!l)-
sydnones can be synthesized from corresponding alkoxy-
laniline so that the desired 3-(3'-4-hydroxyphenyl)-

_sydnones might be prepared from dealkylation of corre-
sponding 3-(3- 4’-alkoxyphenyl)sydnones,

Ordinarily, alkoxybenzenes can be cleavaged by acid-
catalyst mto their corresponding hydroxybenzenes. The
rate of hydrolysis can even be accelerated in the presence of
nucicophiles such as Br or 1% However, the sydnone ring
is very labile under such reaction conditions, Thus, dealky-
lation of 3-(3"-,4"-alkoxyphenylsydnones was performed in
councentrated sulfuric acid at room temperature and the re-
suits.are shown in Table 1.

Table 1 indicates that while the R group is methyl, the
hydrolysis reaction was not procceded at all. In contrast,
benzylic substituent received the best yield. Accordingly,
we suggest this dealkylation reaction may be progressed in
an Syl mechanism 5o that the yield of reaction follows the

direction of the stability of carbonium tons:
& & &
PhCH,- > CHyCHCH,; > CH,CH,CH,CH,-

[¢:] @
> CHiCH,- »> CH,-

In the casc of ortho substituted phenylsydnone, the
above hydrolysis reaction could not be procceded. Thus, 3-
{2 -ethoxy-3-nitrophenylsydnone was rtecovered trom
concentrated sulfuric acid. Surprisingly, under simnilar reac-
tion conditions the 3-(2'-cthoxyphenyl)sydnone was ob-
tained as sodinm [3-(3-sydnonyl)-4-cthoxyJhenzenesulfon-
ate in a yield of 40%. These results might suggest that the
steric effect prevents the protonation rezction {rom oceur-
ring at the alkoxy group. Thus, the cthoxyl group serves us
an activator (© accelerate o sulfonation reaction on the ben-
Zene ring.

In addition, 3-(4"-hydroxyphenyl)sydnones (Ia) can
also be obtained by dealkylation and deuacetylation of the
corresponding 4-acetyl-3-(4"-ethoxyphenylsydnones ina
cold concentration of sulfuric acid.

According to the biological tests, 3-(3"-hydroxy-
phenyl)sydnone shows some collagen induced inhibition
platelet agpregation activity.

EXPERIMENTAL SECTION

General

Melting points were taken on a Yanuco MP-J3 appara-
tus and arc uncorrected. 'H NMR spectra were recorded on
a4 Brucker AC-250 instrument. Mass spectra were obtained
on g JEOL TMS-DIL100 instrument, and [R spectra were re-
corded on & Hitachi 270-30 spectrometer with sample as
KBr discs. Microanalysis was performed on a rapid ana-
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Table 1. The Yields of 3-(Hydroxyphenyl)sydnones(}) from 3-
(Atkoxyphenyl)sydnones

—N—C-H cone H,S0  A-N—C-H
" N @ t-0° TR Rf;/@;{ ® t-o?
4] ~0
4]
R- R'- R”- yields (%)
4"-Et H- 4’-OH 61
4"-n-Bu H- 4'-OH 76
4’-1-Pr H- 4"-0OH 80
4"-PhCHa H- 4-OH 86
4" Me H- 4" MeQ no reaction
4’ Me 2’-MeO- 4"-MeQ no reaction
4"-Et 3-Br- 4-OH 72%
4"-Et 2'-NO3- 4'-OH 68
3Kt H- 3-0H 59
3-Et 4 -NQ3- 3-0OH 61
2Bt H- 4052
2'-Et 3-NO3- 2'-EtO no reaction
*! from 9 ** from Er
BN —¢—Ccrmy N—C—H

Br @ rn° SO Na ! I =)
N\O/c 0 N\@/C"O

Iyzer (Heraeus CHNOQ).

Raw Materials

3-(4"-ethoxyphenyl)sydnone,’ 3-(2’-ethoxyphenyl)-
sydoone,'"  3-(4"-methoxyphenyl)sydnone,'®  3-(2",4’-di-
methoxyphenyl)sydnone,'"'  3-(2’-ethoxy-3’-nitrophenyl)-
sydnone,'” 3-(3"-ethoxy-4'-nitrophenyl)sydnone,'* 4-dibro-
moacetyl-3-(4'-ethoxy-3’-bromophenyl)sydnone,” and 4-
acety)-3-(4’-ethoxyphenyl)sydnone" were prepared accord-
ing to methods in the literature,

3-(@"-n-butoxyphenyljsydnone

3-(Alkoxyphenyl)sydnone was prepared by a method
similar 1o that by which 3-phenylsydnone is prepared from
alkoxyanilines."” In a 500 mL round bottomed flask were
placed 24 ¢ (253 mmol) chloroacetic acid and 100 mL water.
The acid was neutralized by careful, slow addition of 10%
aqueous sodium hydroxide solution with shaking and cool-
ing. To the solution of sodium chloroacetate was added 41.3
£ (250 mmol) 4-n-butoxyaniline, and they were refluxed for
2 h. After cooling, the reaction mixture was neutralized
with sodium hydroxide and extracted with 1oluene to re-
move unreacted 4-n-butoxyaniline. Upon addition of hy-
drochloric acid o the reaction solution, 38 g (68%) of 4-n-
buloxyphenylglycine was separated out. Then, nitrosation
with 12 g (174 mmol) sodiuvm nitrate gave 25 g (58%) ni-
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troso-compound. Cyclodehydration of this nitroso-com-
pound by 75 mL acetic anhydride at room temperature for 2
days, gave a crude 3-(4’-n-butoxyphenyDsydnone. Recrys-
tallization from 95% ethanol gave 16 g (69%} of pure 3-(4'-
n-butoxyphenyl)sydnone as pale brown crystals with mp
87-89 °C. IR (KBr); 3120 cma™ (Ve of sydnone ring), 1732
cm’ (Voo of sydnone ring). MS (70 eV); m/z 234 (M,
6.4%), 240 (M*-NO, 94%), 176 (M*-NO-CO, 100%). 'H
NMR (Acetone-de); 8 =7.85 (d, J=9.2 Hz, 2H, 3-aryl-C-2),
7.20 (d, J = 9.2 Hz, 2H, 3-aryl-C-3), 7.20 (s, 1H, C-H of
sydnone ring), 4.14 (1, J = 6.2 Hz, 2H, O-CH:CH,CH:CHs),
1.95-1.34 (m, 4H, O-CH.CH,CH:CH3), 0.98 (1, J = 7.3 Hz,
3H, O-CH,CH.CH,CH+). Anal. calcd for CizHiaN:Os: C,
61.53; H, 6.02; N, 11.96%. Found: C, 61.60; H, 6.30; N,
11.96%.

3-(4’-Isopropoxyphenyl)sydnone

3-(4’-1sopropoxyphenyl)sydnone was prepared from
4-isopropoxyaniline in a manner similar to that mentioned
above. Recrystatlization from 95% ethanol afforded 3-(4'-
Isopropoxyphenyl)sydnone as brown crystals with mp 82-
83 °C. IR (KBr); 3130 cm’ (veq of sydnone ring), 1730 em™
(Ve=o of sydnone ring). MS (70 eV); m/z 220 (M, 2%), 190
(M"™-NO, 20%), 162 (M*-NOQ-CO, 69%) 120 (M"-NO-CO-
C3Hs, 100%). 'H NMR (Acetone-de); § = 7.84 (d. /= 9.1
Hz, 2H, 3-aryl-C-2), 7.18 (d, J = 9.1 Hz, 211, 3-aryl-C-3),
7.20 (s, 1H, C-H of sydnone ring), 4.79 (scptet, J = 6.0 Hz,
1H, (CH3},CH-), 1.36 (d, J = 6.0 Hz, 6H, (CH,),CH-). Anal.
caled for C;1H2N20s: C, 59.99; H, 5.49; N, 12.72%. Found:
C,60.02; H, 5.45; N, 12.61%.

3-(4"-benzyloxyphenyl)sydnone

Similarily 3-(4’-benzyloxyphenyl)sydnone was ob-
tained from 4-benzyloxyaniline. Recrystallization from
95% ethanol aftorded 3-(4’-benzyloxyphenyl)sydnone as
pale yetlow needies with mp 158-159 °C. IR (KBr); 3140
cm™ (vex of sydnone ring), 1735 em™ (vcg of sydnone
ring). MS (70 eV); m/z 268 (M", 1%), 238 (M"-NQO, 9.4%),
210 (M*-NO-CO, 44%) 120 (M*-NO-CO-C:Hs, 6%), 91
{tropylium jon, 100%). 'H NMR (Acetone-ds); § =7.91 (d,
J=9.1Hz, 2H, 3-aryl-C-2), 7.46-7.28 (m, 5H, phenyl), 7.33
(d, J=9.1 Hz, 2H, 3-aryl-C-3), 7.32 (s, 1H, C-H of sydnone
ring), 5.28 (s, 2H, CHz). Anal. caled for CisHizN:2Os: C,
67.16; H, 4.51; N, 10.44%. Found: C, 67.26; H, 4.38; N,
10.45%.

3-(3’-Ethoxyphenyl}sydnone
3-(3’-Ethoxyphenyl}sydnone was prepared from 3-

ethoxyaniline as mentioned above. After recrystallization

from 95% ethanol, 3-(3"-ethoxyphenyl)sydnone was ob-
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tained as light brown ncedle crystals withmp 111-112 °C,
IR (KBr); 3150 cm” (Ve of sydnone ring), 1780 em™ (Vewo
of sydnone ring). MS (70 eV); m/z 206 (M*, 11%), 176 (M*-
NOQ, 20%), 148 (M*-NO-CO, 100%). 'H NMR (DMSO-ds);
8=7.77 (s, 1H, C-H of sydnone ring), 7.69-7.22 (m, 411, C-
H of phenyl ring), 4.15 (q, J = 7.0 Hz, 2H, -CH-), 1.36 (t, J
= 7.0 Hz, 3H, -CHz). Anal, caled for CioHoN20s: C, 58.24;
H, 4.89; N, 13.59%. Found: C, 58.15; H, 4.85; N, 13.59%.

Dealkylation of 3-(alkoxyphenyl)sydnone

A typical procedure for the preparation of 3-(hy-
droxyphenyl)sydnone from the corresponding 3-(alk-
oxyphenyllsydnone was as follows: to an ice-cooled con-
centrated sulfuric acid (20'mL), 2.0 g (9.7 mmol) of 3-(4'-
ethoxyphenyl)sydnone was added step by step with stirring.
After stirring with cooling 1 h, the reaction mixture was al-
Jowed to stand at room temperature for 24 h. Then, the rcac-
tion mixture was poured into crushed ice. The crude prod-

Table 2. The Physical Properties of 3-(Hydroxyphenyl)sydnones(l)
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uct was filtered and recrystallized from 95% ethanol (o af-
ford 1.1 g {61%) of 3-(4"-hydroxyphenyi)sydnone (Ia) as
light brown crystals with mp. 255-257 °C. The physical
properties are shown in Table 2.

Following treatmént of 3-(4’-n-butoxyphenyl}-
sydnone, 3-(4-isopropoxy)sydnone and 3-{4’-benzy-
loxyphenyl)sydnone in the same way as described in the
above procedure, Ia was obtained in 76%, 80%. and 8§6%
yields respectively. The mp and IR spectra are in line with
the authentic sample.

While 3-(3-ethoxyphenylsydnone, 3-(4"-ethoxy-3'-
nitrophenyl)sydnone, 3-(3"-ethoxy-4-nitrophenyl)sydnone,
4-acetyl-3-(4"-ethoxyphenyl)sydnone, and 4-dibromoace-
tyl-3-(4"-ethoxy-3’-bromophenyl)sydnone were treated by
the above procedure, corresponding 3-(3"-,4’-hydroxy-
phenyl)sydnone was obtained in a yield of 95%, 61%, 68%,
62% and 72%, respectively. Its physical properties are
shown in Table 2.

Ry NG H
R7¥N @ c-0°
o)

Compound R"—@— mp  crystal IR (KBr) MS (70 V) NMR Elementary Analysis
No. R 1y type cm’! mlz (DMSO/CDCl Found (Calcd)
light 3400- 178 (M*, 16) 7.62 [s, 1H, C(4)-H} C: 5398 {53.93):
@— 255- brown 2800 (von) 148 (M™-NO, 24) 7.81-6.96 (m, 4H, H:3.36(3.37)
la 48 257 fluffy 1750 120 (M*-NO-CO, pheayl ring) N 1575 (15.73).
crystals {(ve=0) 100) 10.50 (s, 1H. -CH)
light 3400- 178 (M™, 18) 7.72 s, 1H. C(4)-H] C: 53.81 (53.93),
208- brown 3000 (voH) 148 (M*-NOQ, 25) 7.58-7.06 {m, 4H, H: 3.36(3.37);
Ib Gt 209 granular 1750 120 (M*-NO-CO,  phenyl ring) N: 15.75 (15.73).
crystals {vc=0) 100) 10.38 (s, 1H. -OH})
3268 (vou) 223 (MY, 4) 7.50 (s, 1H, C(4)-H] C: 42.92 (43.06);
o’?_ 168- brown 1767 193 (M*-NO, 13)  8.68-7.45 (m, 3H, H: 2.32(2.26),
Ie HO o, 170 needles (Ve=o) 165 (M'-NO-CO,  phenyl ring) N: 18.77 (18.83).
100}
3262 (vou) 223 (M*, 6) 7.45[s, 1H, C(4)-H] C: 42.91 (43.06);
@ 169- brown 1764 193 (M*-NO, 15) 8.68-7.50 {m, 3H, H: 2.35(2.26)
Id O:N Ay 1705 needles (ve=0) 165 (M*-NO-CO,  phenyl ring) N: 18.76 (18.83).
100)
light 3400- 258 (M*, ) 7.27 [s, 1H, C(4)-H]
@' 184- brown 2900 (vor) 256 (M*, 5) 8.14-7.34 (m, 3H, C: 37.38 (37.38);
Ie HO Br 186 flutfy 1719 226 (M*-NO, 18) phenyl ring) H: 2.05 (1.96);
crystals {vc=0) 198 (M*-NOG-CO, 10.10 (s, 1H, -CH) N: 10.90 (10.90).

100)
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Sodium[3-(3 -sydnonyl)-4-ethoxyl|benzenesulfonate

To an ice-cooled concentrated sulfuric acid (15 mL), 1
g (4.8 mmol) of 3-(2’-ethoxyphenyl)sydnone was added
gradually with stirring. After standing 2 days at room tem-
perature, the reaction mixture was poured into cold water.
Sodium hydroxide solution was then added to get a white
precipitation. After recrystallization tfrom ethanol, 0.6 g
(40% yield) of sodium[3-(3"-sydnonyl)-4-cthoxyl]benzene-
sultonate was obtained as white plates, mp 275-277 °C. IR
(KBr); 3100 em” (vew), 1750 em” {(vewo). 'H NMR
(DMSO-d¢); §=1.29(t, J=7.0Hz, 3H, -CH3),4.20 (g, F =
7.0 Hz, 2H, -OCH,-), 7.43 (s, 1H, C(4)-H), 7.88-7.30 (m,
3H, ary!-H). Anal. calcd for C,oH N:O;NaS: C, 36.81; H,
3.37; N, 8.59%. Found: C, 36.75; H, 3.38; N, 8.60%.
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