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The addition reactions of thioglycolic acid to o), a)-diacetylstyrene derivatives were investigated, oj, <y-Diacetylstyrene 
derivatives easily undergo addition reactions with thioglycolic acid to form s-(2, 2-diacetyl-l-phenylethyl)-thiogycolic 
acid, 이2,2-diacetyl-1 -(methyl) phenylethyl]-thioglycolic acid, s42,2-diacetyl-l-(p-methoxy) phenylethyl]-thioglycolic 
ac너 and s-[2, 2-diacetyl-l-(p-chloro) phenylethylj-thioglycolic acid, respectively. The structures of these compounds were 
identified by neutralization equivalent, UV, IR, and NMR spectral data.

Introduction

The Michael type addition, defined as the nucleophilic 
addition of an anion to the carbon-carbon double bond of 
a,j8-unsaturated ketone, aldehyde, nitrile, or carboxylic 
acid derivatives, has been extensively used as an effective 
method for carbon-carbon bond formation.1-3

The addition of thiols to a,伊unsaturated compounds is 
interesting beca니se much information has appeared in the 
literatures4-7 concerning the antiviral and antitumor activi
ties of their adducts.

As a part of the series on the syntheses of nucleophilic 
adducts of thiols, the addition of cysteine8 and thioglycolic 
acid9 to jS-nitrostyrene derivatives has been described 
recently.

We report here our investigation into Michael addition of 

thioglycolic acid to g,a—diacetylstyrene derivatives.

Res미ts and Discussion

The <o,co-diacetylstyrene derivatives were attempted to 

prepare by Kohler's method.11
To a stirred solution of sodium hydroxide in ethanol and 

water was added benzaldehyde and acetylacetone. After 
stirring for 2 hours at 20-30°C, the mixture gave yellow preci
pitate, whose recrystallization from ethanol afforded yellow 
crystal (I). UV (330nm: 282nm), IR (1640cm-1: 折.기)
1690cm-1), NMR (no-COCH3 peaks) and Mass (MW 234) 
spectral data revealed that (I) was not o),co-diacetylstyrene. 
(I) was identified as dibenzylideneacetone, C6H5—— 

CH—C—CH=CH—C6H5 (mp 112 °C, " 113 °C).
I!
O

H

O
+CH3CCH2CCH3

1! II
O O

NaOH
(I)CzHgOHH^ 
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piperidine
(II)no solvent

0-10°C°
piper 너ine

(III)no solvent
10-15°C
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So other method10 was tri ed. To a stirred mixture 
of benzaldehyde and acetylacetone was added piperidine. The 
mixture was allowed to stand at 0—10 °C for 3 days. The 
resulting yellow precipitate was washed successively with 
ether, diluted； HC1 solution and water. Recrystallization 
from ethanol 응ave white crystal (II). In view of the presence 
of the sharp peak at 3440 cm-1 (OH stretching) and 
the absence of the peak at 1600 cm~l (C~C stretching! 
(11) was identified as 2,2-diacetyl-l-phenyl-l-ethanol, 
GsHuCH—CHyOCH"

烏 …

As the third trial, the mixt니re of benzaldehyde, acetylace- 
tone and piperidine was allowed to stand at 10-15 °C for 
3 days. The resulting precipitate (III) was identified as the 
desired product.

Then the mjcleophilic add니cts were prepared by the typical 
Micheal type reaction of thioglycolic acid to g。—diacetyl- 
styrene derivatives.

—CH=C<

O
II
c-ch3
C
H
O

HSCHoCOOH

sch2cooh
X=H, Me, MeO, Cl

Since the conjugated system of o), co~diacety1styrene disap
pears by forming adduct, the products were easily confirmed 
by UV, IR and NMR spectra. The maximum absorption at 
282nm was not observed at the adduct. The absorption at 
1600cm-1 (C=C stretchin이 disappeared and broad band at 
2500-3300 cm-1 (carboxylic OH stretching) appeared. A 
singlet at 7.30ppm (—CH=C—) was replaced by two doublets 
at 4.30 and 4.80 ppm(—CH—CH-). And two singlets at 3.06 
(S-CH2-) and 9.00 ppm (-COOH) were observed in the

O
li

adduct. The integral ratio of the peaks was 3(—C一CH3):
O
n

3(C—CH3): 2(SCH2): 1(CH—C니): 1 (CH-CH): 5(Ar): 
l(COOH) which is well in consistent with the structure.

Experimental

Melting points were determined on a Fisher-Johns appara
tus. Ultraviolet spectra were recorded on a Beckman Model 
26 spectrometer. Infrared spectra were obtained on a Hitachi 
EPI-G2 or Perkin Elmer 710B spectrometer and are reported 
in wave numbers(cm-1). Proton magnetic resonance spectra 
were recorded with a Varian Model E.M. 360 (60 MHz) 
spectrometer and are reported in parts per million 0) down
field from tetramethylsilane.

Neutralization equivalents were determined by a potentio

metric titration with 0.092N sodium hydroxide solution.
a),u)~Dlacetyhtyre：ic^. To a stirred mixture of benzaldehyde 

(10.6g, O.lmol) and acetylacetone (10.0g, 0.1 mol) was added 
piperidine (Im/) at 10-15 °C. After standing at the same tem
perature for 3days, the mixture was extracted with ether. 
The extract was washed successively with dilute hydrochloric 
acid, dilute sodium hydroxide solution and water. After 
drying (Na2SO4) and removal of solvent, aceylstyrene
(bp 168 — 170 °C/760 mmHg) was obtained, (12.5g; 35.5 %) 
Table 1 shows the physical data of a),(y-diacetylstyrene der
ivatives.

s~(2,2~Diacetyl-l-phcnylethyl)-thioglycolic Acid. To a 
stirred solution of -diacetylstyrene (8.0g, 0.043mol) and 
thioglycolic acid (8.0g, 0.086mol) in actone (20m/) was added 
triethylamine (2.0g, 0.02mol) at room temperature. After 
stiiTin흥 for 2 hours at the same temperature, cold dilute hy
drochloric acid was added to the solution. The mixture was 
allowed to stand in refrigerator overnight. The resulting 
precipitates were collected by filtration. Recrystallization 
from CC14 gave white crystal of s-(2,2-diacetyl-l-phenyl- 
ethyl)-thioglycolic acid (8.1g, 68%): mp 108-109 °C: UV 
(CH3OH) 2max 294nm: IR (KBr disc) 1690, 2500—3300cm—】： 

NMR (CDCI3) 1.90(3H, 5), 2.40 (3H, s'), 3.06 (2H, s), 4.30 
(1H, d), 4.80(lH, d), 7.40 (5H, s), 9.00 (1H, 5).

Neutralization equivalent. Calculated for C14H16O4S: 
280.36. Found: 276.47. Anal. C시cd for ChH16O4S: C, 
60.01 % ; H, 5.71 % Found: C, 59.83 %; H, 5.67 %

s-[2,2-Diacetyl-l-(p-mcthyl)phenylethyl]-thiogfycolic Acid. 

To a stirred solution of /7-methyl-tt), co-diacetylstyrene (2.0g) 
and thioglycolic acid (1.8g) in acetone (20m7) was added 
triethylamine (0.5g) at room temperature. Work-up as above 
gave v/hite precipitate, whose recrystallization from CCI4 
afforded s-[2,2-diacetyl-l*-(p-methyl)-phenylethyl]-thiogly- 
colic acid (2.8g, 95.2%): mp 97-98 °C: UV(CH3OH) 2max 
294nm: IR(KBr disc) 1690, 2500-3300미旻: NMR (CD。：；) 

1.90(3H, s\ 2.33(3H, s), 3.00(2H, s), 4.30(lH, d), 4.80
(1H, 7.20(4H, d), 9.70(lH, s).

Neutralization equivalent. Calculated for Ci5H18O4S:
294.39. Found: 291.55. Anal. Calcd for C15H18O4S: C, 
61.23 % ; H, 6.12 % Found: C, 61.12 % ; H, 6.28 %

s-XZ^-Diacetyl-l^p-methox}^ phenylethyl\~thioglycolic 
Acid. To a stirred solution of /j-methoxy-w, w-diacetylstyre- 
ne (1.1g) and thioglycolic acid (0.9g) in acetone (20m/) was 
added trie나lylamine (0.25g) at room temperature. Work-up 
as above gave white precipitate, whose recrystallization from 
CCI4 afforded s-[2,2-diacetyl-l-(/?-methoxy) phenylethyl]- 
thioglycolic acid (0.4g, 12.8 %): mp 111-112 °C: UV(CH：i 
OH)為急 318nm:lR(KBr disc) 1705, 1720, 2500-3300cm'1: 
NMRJCDCI3) L90(3H, s), 2.35(3H, s), 3.00(2H, s), 3.85 
(3H, s), 4.2O(1H, d), 4.80(lH, d), 7.10(4H, m).

Neutralization equivalent. Calculated for C15H18O5S:
310.39. Found: 317.28. Anal Calcd for Ci5H18O5S: C, 
58.08 % ;H, 5.80 % Found: C, 59.26 % ; H, 5.94 %
"[2,2-Diacetyl-l~ (p- chloro)pheuykthyl] - thioglycolic Acid. 
To a stirred solution of p cliloro-co.dj-diacetylstyrene (2.2g) 
and thioglycolic acid (1.8g) in acetone (20m/) was added 
triethylamine (0.5g) at room temperature. Work-up as above
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TABLE 1: Physical and Spectral Data of 아~D曜cetylstyrene
Derivatives

Derivaties mp ( °C) max(nm) IR (cm-1) NMR (ppm)

H 168-170 282 1690 2.10 (s)
1940 2.30 (s)
1600 7.25 (s)

7.30 (s)
AC 버 3 412 294 1690 2.33(5)

1640 2.40 (d)
1600 7.25 (s)

7.45 (s)
^-CH3O 67-68 318 1690 2.30 (d)

1640 3.85 (s)
1580 6.90(5)

7.40 얹)
p-CI 72-73 286 1700 2.30 (d)

1640 7.35 (s)
1600 7.40 (s)

용ave white precipitate, whose recrystallization from CC14 
afforded s-[2,2-diacetyl-l-(chloro)-phenylethyl}-tWoglycolic 
acid (2.4g, 78.8 %): mp 115-116°C: UV(CH3OH) 2max 
286nm: IR(KBr disc) 1670, 2500-3300 cm"1: NMR (CDC13) 
1.90(3H, 5), 2.35(3H, s), 3.00(2H, s), 4.20(lH, d), 4.8O(1H, d), 
7.30(4H, s).

Neutralization equivalent. Calculated for C14H15O4 
SCI: 314.78. Found: 308.21. Anal. Calcd for Ci4H15O4SC1:

C, 53.44 % ; H, 4.77 % Found: C, 53.12 % ; H, 4.86 %
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The crystal structure of phthalylsulfacetamide, one of the long-acting 'sulfa' drugs, has been determined by the X-ray 
diffraction methods. The crystal is monoclinic with cell dimensions ofa = 7.980 (3), b = 12.784(2), c = 18.064(7) A and R= 
112.94⑵气 space group P2i/c and Z=4. The structure was solved by the direct methods and refined to R = 0.048. The
sulfonylacetamide moiety is folded with respe아 to the central phenyl ring and the benzamide and benzoyl planes are nearly

ing moieties. All of the molecules in the crystal lattice are connected by a three-dimensional hydrogen bonding network.

Introduction

Phthalylsulfacetamide (PSA), N^acetyl-N^phthalylsul- 
fanilamide, is one of the long-acting 'sulfa' drugs where both 
N1 and N4 of sulfanilamide (I) are substituted.1
Although numerous crystal structures of 'sulfa, drugs usually 
designated for the substituted sulfanilamide derivatives 
have been determined,2 only one crystal structure of an N1,

O
H
S
H
O

-N4H2 (I)

N4-substituted 'sulfa' drug, succinylsulf或hiazole (SST), has 
been determined to date.3 We now report the first crystal struc
ture of an N4-phthalyl derivative of a 'sulfa' drug.


