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CILE PHASE TRANSFER CATALYZED MICHAEL ADDITION

FA
ISOPROPYL 4-CHLOROBENZENESULFONYL ACETATE TO o, R -
SATURATED ESTERS

OF
N

Zhang Likang® Zhou Weiqingb, Lhang Zheng'h
aNaﬁjing Tostitute of Materia Medica, 26 Ma Jia die,
Napjing 210009

bDepﬂrtment of Chemistry, Nanjiang University,
Nanjing 210008, P.K. CHINA

Abstract: The Michael addition of isopropyl 4-chloro-
benzenesulfony! acetate to o, B-unsaturated
esters was studied under PTC conditions, The
method has the advantage of mild reaction
conditions and high yield

The appiication of suifones in modern organic
syanthesis is one of the most atiractive subjects of
current research interestsl ™3, Arylsulfonyl groups are

N 3 . .4_,,: . . Y 4
eagify eliminated* v or reductively replaced" ¢ and thus
they are useful temporary activaiing groups for alkylation,
P - ok s - ™ »
acyiation and addition reactionsd "7 . The conjugate

addition of a sulfone anion to elecirophilic olelins is

*To whom correspondence should be addressed
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synthetically important for e¢ffecting carbon-carbon bend

formationts 8-9,

In the course of our investigations on sulfur-
containing carbanions, we have reported a facile alkylation
of w-arylsulfonylacetate under the solid-liquid PTC

conditions!®, In this paper we wish to describe a new type
Michae! addition of isopropyl 4-chlorebenzenesulfonyl
acetate | to a, B -unsaturated esters.

Qur nrocedure involves initially formatien ef the
sulfur-containing carbanion from o« -aryisulfonylacetate 1
with potassium carbonate under PTC conditions and then
fp situ teaction with the o, P-unsaturated esters at
40-60°C {Scheme ! ). The progress of the reaction was
mopitored hy TLC, The addition of 1 to acrylate or
itaconate proceeded smoothly and excellent vields were
obtained for producis 2g-4 (89-95%). An increase in the
bulk of B-substituting groups in the esters seems to
result in &« decrease of yields of 2¢-g (66-86%i. On the
other hand, the monoaddition produci can directly react
with another active a, B-unsaturated ester (Cllg=Cll-Y
Y-C0yCH3, COgEi{ or acryloniirile) ie one-pot to give it
double addition compounds (Scheme 2)., The scope of the
reaction is illustrated in Table 1.

iae

'
H

We believe the route described in this paper
represente a sigpificant improvement in the conjugate
addition of a o -sulfoenylcarbanion to o, B-unsaturated
esters by contrast with opreviously reported procedure
which is frequently carried out in the presence of stroug
bases,
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c1 1 2 c1
A + R__R% K,CO;/DMF Q R CHCHR X
S 7

X  TEBA

50 ,CH,00 Pr-i 50 ,CHOO Pr-i

1 2amg
Scheme 1
K 00, /ONE ) R CHCHRX

2 + CHFm=CHY ~ppor 2 C1L{ ) 30 ,C00 Pr-i
CH,CH.Y
3a-e
Scheme 2
TABLE 1
Product R1 R2 X Y Time | Yield
No. ¢hr.) (V9]

2a H CHs C02CHs - 2.0 89

2b H CHaCOaEL COaEL - 1.5 80

2¢ H CHaCO2Pr-i | COzPr-i - 2.0 85

2d H CHaCOgBu—-i | COaBu-i - 1.5 82

2e CHs H COaPr-i - 3.0 85

2f COaCHs CO3CHs H - 3.6 kY

2g COzPr-i COgPr-i R - 4.0 56

3a H CHs COaCHs COEL 2+2 80

3b H CHs C0zCHls CN 2+2 55

30 H CHgCO0gBu~i | COzBu-i COzCHs | 1.5+ 3 56

3d H H COEt COzEt 2.0 82

3e H H C0aCHa CO3CHa 3.3 81

The reactions were carried out at temperature of 40°C, except for
2g and 3d at 50°C and for 2c at 60°C.
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xperimental
General: Melting points were taken on a Yanaco MP-82
meiiing point apparatus and were uncerrecied. Proton NMR
spectia were tecorded on a JECL PMX-¢0 81 spectrometer,
nging TMS 9¢ an internsl ctandard in CCly, Chemical chifts

tra were obtained
DLET t’IOSX spectrophotometer

a 5 were performed or a
H al instrument.

68 orvaric exirucis were washed
hen dried :.NazS{).;,. The solvent was .emcved in vacu
o residue waz chromatographed on cilica gel uging 1:3
v1 acetate/petroleum ether (0- 90C )  to give the
duct 2a as a viscous oil (1.34g 89% .

A stired suspersion of | (1.11g 4mwmol). anhydrous
potassium carbonate (0. 83g, 6mwol), TEBA (0, 07 0. 3mmol)
and methyl wethacrylate (0. 50g, ommol} in 5ml of DMF was
heated at 40°C fer 2br.  Then, ethyl acrylate (0. 50g Smmol)
was added, and the mixture wag continuously reacted for
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Zhr.  After work up and purification as decribed for 2a,
1. 62g (80% of the titie compound was obtained as &
jé‘ilﬁ'ﬁiS‘h viscous oil.

Spectral data of compounds Za-g and Ja-e

Ze IR (KBri: 1788, 1347, 1162cm-1; NMRE (CCig) 6 8. 06 (2H d,
4=9. 20z, Arlly, 7. 74 (ZH, & 4=9. 2Hz, ArH), 6. 11 (1H m CO9CH), 4. 04
{1H, m, 809CH}, 3. 64 (3H, 5, CO9CHgs, 2. 256 (3H, m, CHoCH}, 1. 0U-1. 40
{9H, m, 3CHg}: MS(m/z % FAB} 377 Mt+1,11.58): Anal Caled
for CygHpiC10gS: € 51.00 H 5.62 Found C 51.28 H 5.67.

2b IR (KBr): 1735,1327.1163em-1; NMR(CCl4)} 58,08 (2H, d. 4=
9. 2Hz  ArH). 7. 76 (2H. 4. J=9. 2Hz. ArH) . 5. 08 (1H. m. CO9CH) . 4. 8-
3. 97 (5H, m. 2C09CHo, SO9CH! . 3. 17-2. 00 (50, m, CHoCHCHg), 1. 47-
L 0T(12H, m. 4CHg); MS(m/z, % FAB) 463 (M*+1, 10 5); Anal
Caled far Cogllg7CI0gS: C: 51.89 H 5 B8 Found C 51.96 H
5 87

d z, AtH}, 5. 13(3H o, 3C02CH\ 4. 18
-9. 09 (5!-1. m, CHoCHCHg}, 1, 10-1, 0! (180, m,

M Y. Apal., Caled for
36 Pound: € 63.40 H 6. 27,

328, 1153cem-1; NMR(CCly) & 8. 10‘2}1, d §=9.2
yArH) 612 (1H, o, COgCHY, 4. 35-3. 81

1. 58 (TH, m, CHaCHCHg, 2CH) 1. 44-
FAD) 519 (M*+1,1.0); Anal. Calcd
5. 80 Foucd € 65. 60 H 6. 8
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2¢ IR (KBr): 1731,13826, 1160cm-1; NMR(CCly) 88,17 (2H, d,

J=9. 2Hz, ArH), 7. 83 (2H, &, J=9. 2Ha, ArlD), 6. 11 ( 2H, m, J=6. OHz,
2C09CH) , 4. 25 (1H, m, SOoCH)}, 3. 07-2. 13 {3H, m, CHCHa) , 1. 60-0. 89
(164, m, 5CH3) ; MS (m/ 2, % FAB} 405 (M*+1,7.6); Anal, Caled for
CigHogCl0gS: € 53.29 H §.22 Fourd: C 53,37 H 6. 25,

2f mop. 111-112. IR(KBr): 1787, 1322, 1145en-1; NMR (CCl4)
57 56 (2H, d, J=0. 2Hz, ArH}, 7. 21 (2H, 4, J=9. 2Hz, ArH), 4, 63-3. 97
(2H, m, CHCO9CH) , 3. 40 (6H, s, 2C09CH3) , 3. 00-2. 43 (3H, m, CHCH9),
1.23-0. 53 (6H. m. 2CHg}; MS (m/z, % FAB) 421 (Mt+],23.1}; Anal,
Caled. for Cy7Hp1Cl0g8: C 48.62 H 5. 03 Found: C 48.71

H 5, 04,

2g IR{KBr): 1733,1328, 114%em-1; NMR(CClg) & 7.856(2H,4d, J=
§. 2Hz, ArHi, 7. 60 (2H, d, J=§. 2Bz, ArH), 5. 20-4. 63 (3H, m, 3COgCH},
4. 01 (1H, m, SOyCH}, 3. 23-2. 66 (3H, m, CHCHy), 1.58-0.92 (18H, m,
6CH3) ; MS(m/z, % FAB) 477 (M*+1,21.8); Anal. Calfcd. for
CyiHogCl0gS8: € 52.88 H 6. 13 Found: C 53.13 H 5. 10.

3a IR (KBr): 1736,13189, i146em-1; NMR(CCl4) 68, 01 (2H, 4, d=
9. 6Hz ArH), 7.70(2H, 4, J=9. 6Hz, ArH}, &, 04 (1H, m, CO3CH}, 4. 22
(2W, q, §=7. 40z, CO9CRo}, 3.48(3H, s, CO9CH3}, 3. 26-1. 65 (TH, m,
CHgCH, CHgoCHg), 1.62-0.99 (12H, m, 4CH3); MS (w/2, % FAB) 477
Mt+1, 3.2); Anal. Caled. for CgiHggCl0g8: C 52,88 H 6. 13
Found: € 53.29 H 8. 00.

3b IR{KBr): 2260,1733, 1317, t145cm-1; NMR(CCl4) &8 04 12H,
d, J=9. 6Hz, ArH), 7. 76 (2H, 4, J=9. 6Hz, ArH), 5. 09 (11, m, J=6. 4Hz,
COgCH), 3. 74 (3H, s, CO3CH3), 8. 13-1. 76 (TH, m, CHoCH, CHgCH2} ,
1.52-1. 03 (90, », 3CHg) ; MS (m/z, % FAB) 430 (M*t+1,1. 9); Anal,
Caled. for CjgHo4CINOgS: C 53.08 H 5.63 N 3. 26

Found: € 52.72 H 5.62 N 3.14.
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3¢ IR(KBt): 1737,1320,1147cm-1; NMR(CCl4) 58,06 (2H, d, d=
9. OHz, ArH), 7. 77 (2H, d, J=9. OHz, ArH), 5. 10 (1H, m, J= 6. 4Hz,
COqCH)}, 4. 00 (41, d, J=6. 4Hz, 2C09CHg), 3. 80 (3H, 5, OCH3), 3. 40-
1. 70 (11H, m, CH3CHCHg, 2CH, CHgCHg) , 1. 25 (6H, &, J=6. ¢Hz, 2Cll3),
0.97(i2H, 4, J=6. 4Hz, 4CH3); MS (w/z, %, FAB} 6§05 M*+1, 1. 1),
Anal. Caled. for CggH41C101¢S: C 656.68 H 6.83

Found € 55.73 H 6. 76.

3d IR(KBr): 17365,1319, 1146em-1; NMR(CClg) H7.81(2H,4d,d=

8. 0Hz, ArH), 7. 64 (21, 4, J=8, OHz, ArH), 4, 85 (1H, o, J=6. 4Hz, CO9CH)
, 4. 09 (4H, g, J=6. 8Hz, 2CO9CH2), 2. 74-2, 21 (8H, m, 2CHoCH9) , 1. 54-
T

1. 08 (12H, m, 4CH3); MS(m/z, % FAD) 477 Mt+1,0.5); Anal, Caled
for Cg1Hg9gCl0gS: C 62.88 H 6.13 Fourd: € 52.64 H 6. 59.

Je m.p. 72-72.5 IR(KBr): 1733, 1317, 1146cem-1; NMR( CCly) &
7.82{2H, 4, J=8. 20z, ArH), 7. 62 (2H, 4, J=8. 2Hz, ArH), 4. 97T (18, m, J
=g, 4Hz, COoCH}, 3. 66 (6H, s, 2C09CH3), 2. 74-2. 23 (8H, m, 2CHaCHy) ,

1. 23 (61, d, J=6. 4Hz, 2CH3); MS(m/z, %, FAB) 449 M*+1,12.2); Aeal
Caled. for CygH95C108S: C 50.8¢ H 5. 61 Found: C 51.15

0 5. 98.
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