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Abstract: A series of N-alkyl-2-oxoalkanesulfonamides have been synthesized by reacting silyl enol ethers with

Naalkvl.culfamavl chlaridec Their reactivity towarde alactranhiles wac investioated in arder to avnlara tha
v=Ainy=SUiiaMmoy: CruOriGes. 1 nCir réacilvity iowards SieCiropnhics was mvestigatea in oralr 1o €xXpiore ine

regio- and stereoselectivity of the process. 2-Oxoalkanesulfonamides were used to prepare 5-(methylsulfamoyl)-
1,4-dihydropyridines derivatives. © 1998 Elsevier Scicnce Ltd. All rights reserved.

The sulfonamide group forms the bioactive moiety of many compounds with therapeutical interest, such

explore the synthesis of 2-oxoalkanesuifonamide derivatives for the preparation of new potentiai 5-
(methylsulfamoyl)—1,4-dihydropyridine derivatives as potential calcium antagonists.

The synthesis of N-alkyl-2-oxoalkanesulfonamides 1 was first reported by Hendricson and Bergeron.
reaction of benzoyime‘thyisuifonyi chloride with primary amines yielded N-benzoyimethylsulfonyl derivatives from
which amines can be regenerated by reductive treatment. A different approach was carried out by Bender et al’
The reaction of enamines with N-alkyl-sulfamoyl chlorides at low temperature led, after hydrolysis, to 2-
oxoalkanesulfonamides 1. The treatment of N-alkyl-alkanesulfonamides with two equivalents of strong base and
further reaction with nitriles has also led, after hydrolysis, to N-alkyl-2-oxoalkanesulfonamides 1.6 Recently, our
group reported a new procedure which improves on Bender's method® using a related strategy.” Thus, by reacting

10.11

silyl enol ethers®® with N-methyl-sulfamoyl imine, generated in situ from N-methyl-sulfamoy! chloride, good

yields of N-methyl-2-oxoalkanesulfonamides were obtained (Scheme 1).
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The reactivity of 2-oxoaikanesuifonamides has been scaniily invesiigated. To our knowledge, only two

reports describe the chemistry of 2-oxoalkanesulfonamides: the above mentioned work of Hendricson et al* where

N-alkyl-benzoylmethylsulfonamides are C- and N- alkylated (apparently monoalkylation of the methylene always

occurs faster than N-alkylation) and the report of Bender et al "2 which studies their reactions with carbonyl
compounds which were found to behave as monofunctional ketones, active-hydrogen compounds or sulfonamides,
and often as bifunctional compounds with formation of cyclic products (Scheme 1).

We report here the synthesis of N-alkyl-2-oxoalkanesulfonamides, and their chiral derivatives, using our

previously reported procedure, as well as a study of their regio- and stereoselective reactions with methyl iodide and

acyl chlorides. We also report the synthesis of 5-(methyl sulfamoyl) ,4-dihydropyridine derivatives from N-methyl-2-

ey 7
We extended our previously reported procedur

chlorides (Scheme 2). Thus, by reacting silyl enol ethers 2 with N-alkyl-sulfonyl imines 3, gencrated in situ from N-
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alkyl-sultamoyl chlorides 4, good to moderate yields of N-alkyl -2-oxoalkanesulfonamides 1 were obtained (Table
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yields than the procedures reported by Chu ef al 1 and Dubois et al."" N-Alkyl-sulfamoyl chlorides 4 were obtained

using the procedure reported by Giinter and Schulze," which uses Lewis acid catalysts such as SbCl; or PCL to
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Table 1. Synthesis of N-alkyl-2-oxoalkanesulfonamides 1.

Entry Compound  R! R’ R? Time (h) Yield (%)
1 1a Me H Me S g
2 1b Et Me Me 20 65°
3 1c -(CH,);- Me 6 67*
4 id '(CH2)4' MG 24 353
5 le -(CH,)s- Me 20 61°
£~ 1F ALY N~ 4 £NAa
v 11 \\_112}6 1vic pae ) v
7 1g -(CH,)s- Me 24 28
8 1h Ph Me 5 50°
9 Li 2-Thiophenyl H Me 2 60°
10 1j ‘/\w/ | Me 9 75°

W
11 1k Me H Cyclohexyl 4 47
12 11 P H Cvelahavvyl S S4
12 11 Ph H Cyclohexyl 5 54
13 1m -(CH,);- Cyclohexyl 10 36
14 In Me H Benzyl 18 50
i5 io Ph H Benzyi 4 57
16 1p -(CH,),- Benzyl 12 47
177 . ANA~ J 1_nhanvlat \ylb rA £Q
L7 14 1vVie Il 1=pPHICiy iVLily 1 O 356
18 1r Ph H [-phenylethy!® 1 60
19 1s -(CH,)- 1 —phenylethylb 6 58
20 1t -(CH,),- 1-phenylethyi® 10 50
21 iu -(CH,)s- 1-phenylethyl® 3 40

a) Reference 7. b) Pure (R)-enantiomer.

Chiral cyclic sulfonamides 1s-1u were obtained as a mixture of diastereomers. Although diastereomeric
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excess could not be determined for 1s by 'H-NMR, for 1t d.e. was not observed and only 30% d.e. for compoun

(=9

I ET
1u

Alkylation of N-alkyl-2-oxoalkanesulfonamides

The alkylation of N-alkyl-2-oxoalkanesulfonamides 1 with Mel, using differcnt bases and conditions, was

stereoselective one by using a chiral auxiliary fragment ((R)-1-phenylethylamine) linked to the sulfonamide group.
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Scheme 3

We tested compounds 1a and 1h for regioselectivity and 1q for both regio- and stereoselectivity (Table 2).

ected, low temperatures and weaker bases

mperatures and weal 1ses gave bet /i tri

5 vs 6 and 7 vs 9 respectively). Compound 1h (R'= Ph) gave better selectivities than compound 1a (R'=Me) at low
temperatures (entries 4 and 1).
For the stereoselective process, using method C fo

or comnound la
r compound 1q

fo (R'=Me)
method B for compound 1a (R'= Me) (entries 7 vs 3). However, although the regiochemistry for the reaction was
complete, diastereoselectivity was poor (entry 7). The diastereomeric ratio was determined by '"H-NMR since
diastereomers could not be separated. When the reaction temperature was increased regioselectivity decreased
(entries 7 vs 8). For compound 6q diastereomeric excess could not be determined.

As previously pointed out by Hendrickson and Bergeron®, we have found that C-alkylation (compound 5)
is faster than N-alkylation (compound 6), which is to say, S is the kinetic product and 6 is the thermodynamic one.
The C- and N-alkylation compound 7 is produced only when the temperature is raised or the enolate intermediate
derived from compound 6 is stabilised by a phenyl group (entries 8 and 5-6 respectively). The absence of water in
the reaction media (method C) drives the course of the reaction exclusively towards the formation of compound 5

by shifting the intermediate equilibrium towards the more stable anion enolate intermediate 8. In the presence of



water (method B) the enolate anion 8 is partially protonated and the sulfonamidate anion 9 dominates (Scheme 3).

Table 2. Regioselective alkylation of N-alkyl-2-oxoalkanesulfonamides 1 with Mel.

Entry Compound R' R’ Method® TCC)  Time  7:6:5 ratio (d.e.)’
1 1a Me Me A -40 5 0:30:70
2 1a o o A 20 9] N-SN-50)
La ia IVIw 1viv i <\ P V.JU. . JYJU
3 1a Me Me B 20 20 0:9:91
4 1h Ph Me A -40 10 0:1:99
5 ih Ph Me A 20 18 44:18:38
6 1h Ph Me B 20 20 8:1:91
7 1q Me 1-phenylethyl® C 20 20 0:0:100(60)
8 1q Me 1-phenylethyl® B 40 20 12(0):13:7520)
9 1q Me 1-phenylethyl® A 20 14 0:11:89(60)
a) Method (base/solvent): A (LDA/THF); B (K,CO/H,0-DCM); C{K,CO/DCM). b) For compound 64 ¢.d. was not determined. ¢) Pure (R)-
enantiomer.
Acylation of 2-oxoalkanesulfonamides 1
We have simultaneously investigat e regio- and stereoselective acylation of compounds 1g-it with
benzoyl and p-chlorobenzoyl chloride, using several base systems (Scheme 4). The reaction gave mixtures of C-
acylated compounds 10 and C- and N-acylated compounds 11, but none of the N-acylated compound.
o 4 o Me Q A ~ Me
= v %4 4
9 o, .0 f\zlle I ﬂ \\R// A M \\R// By
N : Base 1. SN 1 AN
R’ N Ph o—"" "R? o= ® /L
, Ar-COCI ' i aN
R Ar Ar 6] Ar
Ar = Ph, p-CI-CgH,
1q R'= Me; R2=H 10 11
1rR'=Ph; R&=H
is R'= R2= «(CHy)s-
1t R1= R2= _(CH_\ _
1t R1= R2= -(CH,),
Scheme 4
As shown in Table 3, the steric hindrance of the base significantly affects the regioselectivity of the reaction.
The bulkier the base, the higher is the regioselectivity ratio 16:11. The base docs not play such as important role in

the diastereomeric excess of compounds 10 since switching TEA with Hiinig base (EtPr',N) did not lead to high

diastereomeric excess differences. Howcever, a bulkier base led to slightly better diastereomeric excess. By using

Y e and A LCTTTOA e st hnam vxre
,CO; Instead of 1 LA O niiig 0ase We o
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6) excepting when the sulfonamide is a cyclic one (entry 9).

Table 3. Acylation of chiral N-alky!l-2-oxoalkanesulfonamides 1q-t.

Entry Compound R R’ Ar Method® Time (h) 10:11 ratio (d.e.)
1 1q Me H p-CI-C,H, A 6 23(60):1(0)
2 1g Me H p-CI-CH, B 96 60(78):1(0)
3 1q Me H p-CI-C¢H, C 16 2(10):1(0)
4 Ir Ph H p-CI-CH, A 1 7(50):1(0)
5 ir Ph H p-C1-C H, B 14 12(62):1(0)
6 Ir Ph I p-CI-C,H, C 23 5(20):1(0)
7 1s -(CH,).- p-CI-C,H, A 2 2(60):1(0)
8 1s -(CH,);- p-CI-C{H, B 10 27(68):1(0)
9 Is -(CH,),- p-C1-CH, C 20 9(60):1(0)
10 1t «(CH,), CH, A 2 4(24):1(0)
11 1t -(CH,),- CH, B 10 24(50):1(0)

a) Method (base/solvent): A (Et;N/DCM); B (EtPr',N/DCM); C (K,CO,/MeCN).

Synthesis of 5-(methylsulfamoyl)-1,4-dihydropyridine derivatives 12
Our target dihydropyridine structures were asymmetrically substituted 1,4-dihydropyridine derivatives 12

which could be an interesting isostere for the usual carboxylic ester group.

The synthesis of these derivatives was carried out using the traditional Hantzsch strategy (Scheme 2).

11 . . - l7 ™ 1 i~ .1 i 1 *.1 21 1~ . . ‘ -« & . .
arylideneacetoacetates. ' These compounds were further reacted with methyl 2-aminocrotonate 14 to give a
mixture of dihydropyridines 12 and 15. These symmetrically substituted Hantzsch dihydropyridines 15 are produced

onsecuence of a retro-Michael process on the adduct intermediat which gives the imine 17 which then

™
i~
o

h
reacts with the aminocrotonaie i4 to give Hantzsch dihydropyridines 15. A side-product from this retro-Michael
reaction, 2-oxoalkanesulfonamide 1a, was also isolated from the reaction mixture. This undesirable pathway has been
detected when unsymmetrical Hantzsch dihydropyridines are prepared, although only traces of the symmetrically
substituted dihvdrony nes are normally pre b macme 3 Il acgatrar Gm miie ~ace thie |
supstitut ulnyur pyri dines are normall Y plUUULcu in such cases. FIOWOVEL, 11 Qul Cad>e uils 1

pathway probably because of the enhanced acidity of the hydrogen o to the sulfonamide group in the intermediate

16 over that of an a
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Dihydropyridines 12 were tested for calcium antagonist activity,® but no activity was detected. This result
could be because of the acidity of the hydrogen in the sulfonamide group which resembles that of a carboxyl group
in dihydropyridine carboxylic acids which have not shown activity.

An alternative strategy’ in which it was hoped to obtain the enamine 18 from 1a by reacting with NH,OAc,
which could then be used to synthesize compounds 12 was examined. Unfortunately, the reaction did not yield 18
but rather compound 19 which arose through a self-condensation and subsequent cyclization. A similar compound

to 19 have been reported when not N-methylated 1a was treated with KOH/E‘[OH.'2
EXPERIMENTAL

Instruments and Materials. Melting points were determined on a Buchi SMP-20 apparatus and are
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uncorrected. '"H-NMR spectra were recorded on a Varian Unity FT-80 or Varian Unity 300 spectrometer with TMS
aQ ;n’ngl C‘E‘“ QTA [3P,Nkﬂp LIy P2 [Se oo Vala o onaoan
€40 ILILWILIAAE OLalLivIcA N, N Tl NAYRAN DP A vy i ¥ dalidul U uLJ ﬂl.l\/\.au\l in - 1] ﬂy\-\a
were obtained on a Hewlett-Packard 5988 A spectrometer.

its were purchased from Aldrich Co. or Janssen Co. Flash chromatography was carried out on silica
gel 60 (400-630 mesh). Reagents and solvents were purified and dried prior to use when neccesary according to
stablished procedures." Nal and K,CO, were dried by irradiation in a domestic microwave oven for 15 min at 300

watt.

Synthesis of N-alkyl-2-oxoalkanesulfonamides 1. General procedure. To a mixture of silyl enol ether
2 and triethylamine dissolved in MeCN was added a solution of sulfamoyl chloride 3 at room temperature under an
argon atmosphere. After the addition was complete the mixture was heated at reflux. The solvent was evaporated
and the residual oil chromatographed on silica gel.

1a. Reaction of a solution of 2a (0.43 g; 3.3 mmol) and TEA (0.41 g; 4.1 mmol) in MeCN (10 mL) with
a solution of 4a (0.51 g; 4.0 mmol) in MeCN (3 mL) for 5 h yields 0.40 g (81%) of 1a after chromatography using
n-hexane/ethyl acetate 1:1; bp 203-205 “C/0.8 mm Hg; IR (CHBr;) 3370, 3021, 2476, 2258, 1725, 1467, 1317,
1248, 1137, 1041, 876, 808, 692, 641 cm™"; 'H-NMR (CDCl;, 300 MHz)  4.69 (bs, 1H); 4.07 (s, 2H); 2.81 (d, 3H,
J=4.9 Hz); 2.39 (s, 3H) ppm; ms (EI) m/z 152 (M+1).

1b. Reaction of a solution of 2b (0.94 g; 5.96 mmol) and TEA (0.72 g; 7.4 mmol) in MeCN (10 mL) with
a solution of 4a (1.30 g; 10 mmol) in MeCN (3 mL) for 24 h yiclds 0.69 g (65%) of 2a afier chromatography using
toluene/ethanol 9:1; bp 128-130 °C/0.2 mm Hg; IR (CHBr,) 3610, 3316, 2981, 2943, 1718, 1626, 1538, 1452,
1404, 1355, 1078, 996, 845, 699 cm™; 'H-NMR (CDCl,, 80 MHz) & 4,58 (s, 1H); 4.12 (g, 1H, J=7.1 Hz); 2.82
(d, 3H,J=5.1 Hz); 2.72 (¢, 2H,J=7.1 Hz); 1.55 (d, 3H, J= 7.1 Hz); 1.07 (t, 3H, J= 7.1 Hz) ppm; ms (EI) m/z
179 (M+1).

1c. Reaction of a solution of 3a (0.25 g; 1.9 mmol) and TEA (0.23 g; 2.3 mmol) in MeCN (10 mL) with
a solution of 4a (0.29 g; 2.2 mmol) in MeCN (3 mL) for 4 h yields 0.22 g (67%) of 1¢ after chromatography using
n-hexane/ethyl acetate 8:2; bp 146-150 °C/0.1 mm Hg; IR (CHBr;) 3344, 3021, 2974, 1738, 1403, 1327, 1247,
1140, 1074, 1044, 812, 692, 663 cm™'; 'H-NMR (CDCI,, 80 MHz) 6 4.7 (bs, 1H); 3.7-3.65 (t, 1H, J = 8.4 Hz); 2.83
(d, 3H, .J = 5.4 Hz); 2.6-2.4 (m, 4H); 2.3-2.2 (m, 1H); 2.0-1.0 (m, 1H) ppm; ms (EI) m/z 178 (M+1).

1dReaction of a solution of 2d (0.51 g; 3.0 mmol) and TEA (0.66 g; 6.6 mmol) in MeCN (18 mL) with
a solution of 4a (0.77 g; 6 mmol) in MeCN (3 mL) for 24 h yields 0.50 g (87%) of 1d after chromatography using
n-hexane/ethyl acetate 8:2; bp 170-175 °C/0.1 mm Hg; IR (CHBr;) 3362, 3020, 2948, 2658, 248, 2278, 2257, 1706,
1603, 1444, 1393, 1355, 1321, 1137, 1077, 812, 691, 693 cm-1; 'H-NMR (CDCl,, 80 MHz) § 5.26 (m, 1H); 3.9-3.8
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(t, 1H, J = 5.3 Hz); 3.49-3.31 (t, 2H, J = 5.3 Hz); 2.88-2.79 (d, 3H, /= 2.4 Hz); 2.61-1.72 (m, 6H) ppm; ms (EI)
m/z 191 (M+1).

leReaction of a solution of 2e (0.69 g; 3.8 mmol) and TEA (0.61 g; 6.0 mmol) in MeCN (15 mL) with
a solution of 4a (0.53 g; 4.1 mmol) in MeCN (3 mL) for 20 h yields 0.48 g (61%) of 1e after chromatography using
n-hexane/ethyl acetate 4:6; bp 195-197 °C/0.4 mm Hg; IR (CHBr;) 3549, 3308, 2934, 2860, 1704, 14521316,
1237, 1148, 997, 970, 940, 907, 839, 675 cm-1; 'H-NMR (CDCl;, 300 MHz) § 4.52 (d, 1H, J= 4.8 Hz); 3.89-3.83
(dd, 1H, J = 4.6 and 11.7 Hz); 2.83-2.82 (d, 3H, J= 5.3 Hz); 2.62-2.40 (m, 2H); 2.2-1.18 (m, 4H); 1.55-1.25 (m,
4H) ppm; Anal. Calcd for CgH,;NO,S: C, 46.81: H, 7.36; N, 6.82. Found: C, 46.73; H, 7.39; N, 7.20.

1f. Reaction of a solution of 2f (0.61 g; 3.1 mmol) and TEA (0.47 g; 4.7 mmol) in MeCN (10 mL) with
a solution of 4a (0.53 g; 4.1 mmol) in MeCN (3 mL) for 12 h yields 0.40 g (60%) of 1f after chromatography using
toluene/ethanol 9:1; bp 220 °C/0.1 mm Hg; IR (CHBr;) 3550, 3300, 2910, 1703, 1460, 1304, 1220, 1150, 990, 840,
675 cm-1; '"H-NMR (CDCl;, 300 MHz) 8 4.56 (bs, 1H); 4.04-4.0 (dd, 1H, J = 2.9 and 12.0 Hz); 2.85 (d, 3H, J =
5.3 Hz); 2.56-2.54 (m, 1H); 2.51-2.49 (m, 1H); 2.41-2.35 (m, 2H); 1.19-1.1 (m, 6H) ppm; ms (EI) m/z 219 (M+1).

1g. Reaction of a solution of 2g (1.00 g; 4.3 mmol) and TEA (0.64 g; 6.3 mmol) in MeCN (15 mL) with
a solution of 4a (0.73 g; 5.6 mmol) in MeCN (3 mL) for 24 h yields 0.33 g (28%) of 1g after chomatography using
n-hexane/ethyl acetate 8:2; mp 129-131 °C (EtOH); IR (KBr) 2932, 2862, 1712, 1472, 1414, 1300, 1156, 1086, 864
cm-1; "H-NMR (CDCl,, 300 MHz) & 4.37 (dd, 1H, J=11.8 and 3.3 Hz); 3.30 (4, 3H, J= 5.3 Hz); 2.8 (m, 1H); 2.5
(m, 4H); 6.21 (m, 1H); 1.78 (m, 2H); 1.50 (m, 1H); 1.20 (m, 1H) ppm; Anal. Calcd for C,;H,;NO,S: C, 56.69; H,
9.15; N, 5.08. Found: C, 56.94; H, 9.23; N, 5.46.

1h. Reaction of a solution of 2h (0.33 g; 1.7 mmol) and TEA (0.38 g; 3.8 mmol) in MeCN (5 mL) with

e ornliidioes A8 A N 20 & n Y 2 AMMaAlr "N 71 w7 ) Ffae S b vialde N 10 ~ SN0/ Af Th afinr nhrarmatmgranhg 11o1mo
d DULULIVII VUL = U D7 5 LU IUIJ 111 VIO AN \\l I LLJ} iUl o1t )’IUIUD v. 10 E \J\I /()} J1 BN AltCel Cl11Vi1l LUglaplly ublllg
n-hexane/ethyl acetate 7:3; mp 146-147 °C (EtOH); IR (KBr) 3330, 3018, 2961, 2595, 1680, 1595, 1471, 1451,
1399, 1369, 1330, 1213, 1141, 1062, 898, 859, 754, 650 cm-1; 'H-NMR (DMSO-d,, 300 Mhz) & 7.89 (d, 2H, J
= Q2ALTAN TR+ 1T T2 HaNTA1 (+ DT T=T71 HN\-TN0N7 (g 1TV A71 (c IITT- D225 74 2T T=45 12 U

0.0 MZj, /.I3\1, 111, J = 0.3 01Z), /.91 (1, 201, o fo8 TIZJ, 107 (S, 181, F.7 1S, &I1j;, 2.3 10, 501, J = 5.5 11Z2)

ppm; Anal. Caled for C;H,NO,S: C, 50.

hexane/ethyl acetate 7:3; mp 119-120 °C (EtOH); IR (KBr) 3310, 2972, 1641, 1517, 1423, 1246, 1132, 856, 731
cm’'; 'TH-NMR (DMSO-d;, 300 MHz) 8 8.10 (m, 2H); 7.30 (dd, 1H,.J=4.9 and 4.0 Hz); 7.20 (d, 1H, J = 5.3 Hz);
H

J=533Hzn Anal. Caled for CHNQ.S,: C, 38.84; H 4.14; N, 6.39. Found: C,

il SR § VA yy.u, Adlal. \a»&l.vu AU o7iRgiNAsady. oy 26,059, 11, .15, 1 .27, JLE PO WA

39.11; H, 4.40; N, 6.77.
lj. Reaction of a solution of 2j (0.74 g; 3.4 mmol) and TEA (0.51 g; 5.1 mmol) in MeCN (12 mL) with

n of 42 (0.60 g; 4.6 mmol) in MeCN (4 mL) for 9 h yields 0.61 g (75% of 1j after chromatography using

a 1y P 1
a ov \.u. Vi Cwes \v sRESEy SR b N
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n-hexane/ethyl acetate 7:3; mp 141-143 °C (EtOH); IR (KBr) 3311, 2974, 2944, 1964, 1670,1597, 1452, 1404,

1321, 1236, 1147, 1055, 938, 835, 720, 678, 642 cm™; 'H-NMR (DMSO-d,, 300 MHz) 5 8.02 (d

NAIVAIR (UVAO U g, VY J.VLLALA (¢

,IH,J=78H
S3(t, 1H, J=7.52 Hz); 7.37-7.25 (m, 2H); 4.96 (d, 1H, J=4.6 Hz); 4.05-4.02 (t, 1H, J = 6.3 Hz); 3.36-3.26 (m,

1H); 3.07-2.94 (m, 1H); 2.89 (d, 3H, .J = 5.3 Hz); 2.73-2.64 (m, 2IT) ppm; ms (EI) m/z 239 (M+1); Anal. Calcd
for C,;H,;NO,S: C, 55.21; H, 5.47; N, 5.85. Found: C, 54.99; H, 5.60; N, 5.99.

1k. Reaction of a solution of 2a (0.33 g; 2.5 mmol) and TEA (0.26 g; 2.6 mmol) in MeCN (6 mL) with
a solution of 4b (0.50 g; 2.6 mmol) in MeCN (1 mL) for 4 h yields 0.26 g (47%) of 1k after chromatography using
n-hexane/ethyl acetate 8:2; bp 140-145 °C/0.5 mm Hg; IR (CHBr;) 3278, 2933, 1710, 1446, 1333, 1158, 1076, 733
cm’'; "H-NMR (DMSO-d,, 300 MHz) § 4.59 (d, 1H, J= 6.8 Hz); 3.25 (bs, 1H); 2.38 (s, 3H); 2.0 (m, 2H); 1.57 (m,
2H); 1.60 (m, 1H); 1.30 (m, 5H) ppm; ms (EI) m/z 219 (M+1).

11Reaction of a solution of 2h (0.25 g: 1.2 mmol) and TEA (0.30 g; 2.9 mmol) in MeCN (10 mL) with
a solution of 4b (0.34 g; 1.7 mmol) in MeCN (1 mL) for 5 h yields 0.18 g (54%) of 11 after chromatography using
n-hexane/ethyl acetate 7:3; mp 137-138 °C (EtOH); IR (KBr) 3281, 3199, 2932, 1669, 1324, 1281, 1141, 741 cm™";
'H-NMR (CDCl,, 300 MHz) 6 7.96 (d, 2H, J = 8.4 Hz); 7.63 (t, I1H, J= 6.9 Hz); 7.5 (t, 2H, J= 7.3 Hz); 4.84 (d,
1H, J= 7.3 Hz); 4.63 (s, 2H); 3.35 (bs, 1H); 2.0 (m, 2H); 1.70 (m, 2H); 1.55 (m, 1H); 1.4-1.05 (m, 5H) ppm; Anal.
Calcd for C,,H(NO,S: C, 59.76; H, 6.81; N, 4.98. Found: C, 59.50; H, 7.12; N, 4.81.

1m.Reaction of a solution of 2¢ (0.20 g; 1.28 mmol) and TEA (0.30 g; 2.9 mmol) in MeCN (10 mL) with
a solution of 4b (0.33 g; 1.7 mmol) in MeCN (1 mL) for 10 h yields 0.11 g (36%) of 1m after chromatography using
n-hexane/ethyl acetate 8:2; mp 120-122 °C (EtOH); IR (KBr) 3259, 2857, 1742, 1323, 1158, 1083, 1000, 923, 694
cm'; "TH-NMR (CDCl,, 300 MHz) 6 4.70 (d, 1H, J= 7.0 Hz); 3.63 (t, 1H, J= 8.1 Hz); 3.3 (m, 1H); 2.6-2.3 (m, 4H);
2.25-2.15 (m, 1H); 2.1-1.95 (m, 2H); 1.9-1.85 (m, 1H); 1.8-1.65 (m, 2H); 1.6-1.15 (m, 1H); 0.9-0.1 (m, 5H) ppm;
Anal. Caled for C,,H,,NO,S: C, 53.85; H, 7.80; N. 5.71. Found: C, 53.85; H, 8.01; N, 5.86.

In.Reaction of a solution of 2a (0.86 g; 6.6 mmol) and TEA (0.70 g; 7.1 mmol) in MeCN (20 mL) with
a solution of 4¢ (1.43 g; 7.0 mmol) in MeCN (7 mL) for 18 h yields 0.75 g (50%) of 1n after chromatography using
n-hexane/ethyl acetate 7:3; mp 140 °C (EtOH); IR (KBr) 3293, 2972, 1679, 1450, 1325, 1143, 840, 695 cm’; 'H-
NMR (CDCl,, 300 MHz) 8 7.9 (s, 1H); 7.3 (m, 5H); 4.2 (s, 2H); 4.16 (d, 2H, J = 5.8 Hz); 2.24 (s, 3H) ppm; Anal.
Caled for C,;H,;NO,S: C, 52.85; H,5.77; N,6.16. Found: C, 52.57; H, 5.64; N, 6.10.

1o.Reaction of a solution of 2h (0.25 g; 2.4 mmol) and TEA (0.30 g; 2.9 mmol) in MeCN (10 mL) with
a solution of 4¢ (0.35 g; 1.7 mmol) in MeCN (1 mL) for 4 h yields 0.40 g (57%) of 1o after chromatography using
n-hexane/ethyl acetate 7:3; mp 128-129 °C (EtOH); IR (KBr) 3291, 2921, 1678, 1450, 1332, 1143, 928, 693 cm™;
'H-NMR (CDCl,, 300 MHz) 6 7.88 (d, 2H, J = 8.4 Hz); 7.62 (1, 1H, /= 8.4 Hz); 749 (t, ZH, J =
11); 4.49 (s, 2H); 4.36 (d, 2H, J = 6.2 Hz) ppm; Anal. Calcd for C,;H ,NO,S: C, 62.26; H, 5.22; N, 4.84. Found:

C, 62.18; H, 5.27; N, 4.61.

8.4 Hz); 5.25 (bs,
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'H-NMR (CDCl,, 300 MHz) 6 7,40-7,20 (m, SH); 5,10 (bs, 1H); 4,60 (d, 2H,
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“

) J = 6,1 Hz); 3,55-3,50 (m, 1H);
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2,60-2,40 (m, 4H); 1,30-1,22 (m, 2H); Anal. Calcd for C,,H;NG,S: C, 56.90; H, 5.97; N, 5.53. Found: C, 56.40;

(d, 1H, J = 15.4 Hz); 3.35 (d, 1H, J = 154 Hz) 2.1 (s, 3H); 1.55 (d, 3H, J = 7.0 Hz) ppm;. Anal. Caled for
C, H,NO,8: C, 54.75; H, 6.26; N, 5.80. Found: C, 54.50; H, 5.91; N, 5.73

1rReaction of a solution of 2h (0.61 g; 3.2 mmol) and TEA (0.80 g; 7.7 mmol) in MeCN (5 mL) with a
solution of 4d (0.60 g; 2.7 mmol) in MeCN (1 mL) for 1 h yields 0.58 g (60%) of 1r after chromatography using
n-hexane/ethyl acetate 7:3. M. p. 99-100 °C (EtOH).[a], = +44.2 (¢ = 0.29, MeOH). IR (KBr) 3307, 2978, 1672,
1448, 1327, 1153, 1083, 963 cm™. '"H-NMR (CDCl;) 7.72 (d, 2H, J= 6.9 Hz); 7.61 (t, 1H, J= 4.4 Hz); 7.45 (d, 211,
J=79Hz); 7.3 -7.11 (m, 5H); 5.45 (d, 1H, J=8.2 Hz); 4.7 (t, 1H, J= 7.1 Hz); 4.4 (d, 1H, J=7.2 Hz); 3.82 (d, 1H,
J=16 Hz); 1.58 (d, 3H, J= 6.9 Hz) ppm. "C-NMR (CDCl,) 189.8, 141.4, 135.1, 134.0, 128.5, 128.4, 128.0, 127.6,
127.5,127.0, 126.1, 125.8, 58.1, 54.0, 23.2 ppm. Anal. Caled for C,(H,,NO,S: C, 63.35; H, 5.65; N, 4.62. Found:
C, 63.15; H, 5.75; N, 4.70.

is.Reaction of a solution of Z¢ (0.35 g; 2.3 mmoi) and TEA (0.58 g; 5.6 mmol) in MeCN (10 ml.) with
a solution of 4d (0.50 g; 237 mmol) in MeCN (1 mL) for 6 h yields 0.36 g (58%) of 1s after chromatography using
n—hexane/ethyl acetate 7:3; mp 136-137 °C (EtOH); [a]” = +29.9 (¢ 0.55, MeOH); IR (KBr) 3352, 2974, 1742,
1452, 1398, 1142, 1044, 696 cm-1; 'H-NMR (CDCl,, 500 MHz) & 7.35 (m, 5H); 5.29 (d, 2H, J = 8.2 Hz); 4.7 (m,
1H); 2.82 (t, 1H, J=9.0 Hz); 2.44-2.24 (m, 4H); 2.1 (m, 1H); 1.7 (m, 1H); 1.6 (d, 3H, J= 7.0 Hz) ppm; Anal. Caled
for C;;H;;NO,S: C, 58.41; H, 6.41; N, 5.24. Found: C, 58.28; H, 6.19; N, 4.98.

1tReaction of a solution of 2d (0.66 g; 3.9 mmoi) and TEA (0.98 g; 9.4 mmoli) in MeCN (5 mL) with a
solution of 4d (0.60 g; 2.6 mmol) in MeCN (1 mL) for 10 h yields 0.55 g (50%) of 1t after chromatography using

vl acetate 7:3; bp 190 °C/0.4 mm Hg; [0, = +20.0 (¢ 0.24, MeOH); IR (CHBr;) 3305, 1711, 1449,

6
A LG s L1 D H .v v

2. 869, 694. 651 em™; 'H-NMR (CDCl,, 300 MHz) § 7.34-7.2 (m, 5H); 5.34 (d, 0.5 H, /= 9.8 Hz): 5.08
(d, 0.5 H, J=7.7 Hz); 4.7-4.6 (m, 1H); 3.78-3.65 (m, 0.5H); 2.8-2.55 (m, 0.5H); 2.48-2.3 (m, 3H); 2.0-1.85 (m,

1uReaction of a solution of 2e (1.34 g; 7.3 mmol) and TEA (1.80 g; 17.6 mmol) in
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a solution of 4d (0.80 g; 3.6 mmol) in MeCN (1 mL) for 3 h yields 0.86 g (40%) of 1u after chromatography using
n-hexane/ethyl acetate 7:3; mp 68-69 °C (Et,0-Hexanes); [a]*, = +83.6 (¢ 0.27, MeOH); IR (CHBI;) 3296, 3022,
2859, 1703, 1453, 1318, 1142, 968, 694 cm-1; '"H-NMR (CDCl,, 300 MHz) & 7.2 (m, SH); 5.16 (d, 0.66H, J = 8.9
Hz); 4.9 (d, 0.33H, J= 6.9 Hz); 4.65 (q, |H, J= 6.2 Hz); 3.9-3.75 (dd, 0.66H, J = 4.2 and 11.5 Hz,); 3.3-3.1 (dd,
0.33H,J=7.7 and 5.9 Hz,); 2.8-2.4 (m, 1H); 2.4-2.2 (m, 1H); 2.0-17 (m, 4H); 1.6 (m, 3H); 1.5-1.2 (m, 4H) ppm;
ms (EI) m/z 296 (M+1); Anal. Caled for C;H;NO,S: C, 60.78; H, 7.14; N, 4.72. Found: C, 60.76; H, 6.97; N, 5.20.

Alkylation of 2-oxoalkanesulfonamides 1. Method A. A solution of 1 in THF was added over a 2M
solution of LDA (2.2 equiv) in THF/hexanes at -78 °C and the mixture stirred for Ih. Then Mel (5 equiv) was added
and the mixture was stirred for 1h. The temperature was raised and the reaction performed as indicated for each case.
The reaction mixture was then quenched with 50% ammonium chloride solution and extracted with DCM. The
organic extracts were dried and the solvent was removed under reduced pressure. The residue was cromatographed
on silica gel using hexanes/ethyl acetate. Method B. A solution of compound 1 in DCM was treated with 50%
potassium carbonate for 15 minutes and then Mel was added. The temperature and reaction time were kept as
indicated for each case. Then the reaction mixture was extracted with DCM. The organic extracts were dried and
the solvent removed under reduced pressure. The residue was cromatographed on silica gel using hexanes/ethyl
acetate. Method C. To a solution of 1 in DCM solid potassium carbonate was added, the mixture stirred for 15
minutes and then Mel added. After the mixture was stirred at room temperature for the time indicated for each case

the solid was filtered off and washed with DCM. The filtrate was evaporated and the residue chromatographed on

Methylation of 1a. Method A. The reaction of 1a (0.10 g; 0.66 mmol) in THF for 5h at -40 °C yields Sa
(46 mg, 42%) and 6a (20 mg, 18%) after chromatography using hexanes/ethyl acetate 8:2. Method B. The reaction

A 7 TR VA N 1 W Ry b G S ¥ o R S N C U T U Sy Alde BEa 17 caex N0/ nnd Lo 1N ons Q0L ot ne
01 1a (V.1U g, V.00 11101} 101 &V 11 dl 1VUL Wlliptiatulc yiCils Ja (oo 1g, JU/0) alld va (1Y 1HiE, 770) 4llll

chromatography using hexanes/ethyl acetate 8: )

1324, 1144, 842 cm™'; '"H-NMR (CDCl,, 300 MHz) 6 4.32 (bs, 1H); 4.11 (q, 1H, J= 7.0 Hz); 2.84 (d, 3H,./=5.3
Hz); 2.4 (s, 3H); 1.58 (d, 3H, ./ =7.
36.40; H, 6.89; N, 8.33. 6a: mp 49-50 °C (Et,0); IR (CHBr;) 3306, 3026, 1716, 1418, 1142, 654 cmi’ ;' H-NMR
(CDCl,, 300 MHz) & 3.99 (s, 2H); 2.9 (s, 6H); 2.44 (s, 3H) ppm; Anal. Calcd for C;H,NO,S: C, 36.35; H, 6.71;
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h. Method A. The reaction of 1h (0.10 g; 0.50 mmol) in THF (10 mL) for 20 h at room

=

Methylation of 1
temperature yields Sh (43 mg, 38%), 6h (11 mg, 18%) and 7h (51 mg, 42%) after chromatography using
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mg, 83%) and 6h (1 mg, 1%) after chromatography using hexanes/ethyl acetate 8:2. Method B. The reaction of
1h (0.10 g; 0.50 mmol) in DCM (5 mL) for 20h at room temperature yields Sh (87 mg, 77%), 6h (1 mg, 1%) and
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7h (8mg, 7%) after chromatography using hexanes/ethyl acetate 8:2. Sh: mp 73-74 ° C (Et,0); IR (KBr) 3294,
2975, 1678, 1449, 1307, 1150, 750 cm-1; 'H-NMR (CDCl,, 300 MHz) & 8.01 (d, 2H, J = 7.1 Hz); 7.63 (m, 1H);

1 1, d £ 1R4L), £ 234,

~ =

lor BV -V ' ) r_"10 N L 1 7 _"l‘l
7.9 4,7 = 7.0 HZ); 0.4-0.1 (Q, 1, J= /.1

H
ppm; Anal. Caled for C,\H,;NO,S: C, 52.84; H, 5.76; N, 6
6, 1152

1YY 7

J=48 Hz); 1.7 (d, 3H, /= 7.1 Hz)
79; H, 5.41; N, 6.49. 6h: mp 71-72
R (CDCL, 300 Mhz) 8 7.95 (d, 211,

27

J=7.1 HZ); 7.55 (1, iH, J=13 Hz), 7.46 (1, 2H, J = 7.9) Hz; 4.5 (s, 2H); 2.9 (s, 6H) ppm; Anal. Caled for
C,,H,;NO,S: C, 52.84; H, 5.76; N, 6.16. Found: C, 52.53; H, 5.79; N, 5.92. 7h: mp 74-75 °C (Et,0); IR (CHBr;)
3024, 1678, 1595, 1448, 1333, 1143, 971, 750 cm-1; '"H-NMR (CDCL,, 300 MHz) & 8.03 (d, 2H, /= 7.2 Hz): 7.59

~ 1 4 AYY T P 1B & P Ty 1T, o s

(t, 1H, /= 6.9 Hz); 7.51 (t, 2H, J = 6.3 Hz); 5.13 (q, 1H, J= 7.1 Hz) ; 2.87 (s, 3H); 1.06 (d, 3H, /= 7.2 Hz) ppm;
Anal. Caled for C,\H;;NO,S: C, 54.75; H, 6.26; N, 5.80. Found: C, 54.83; H, 6.21; N, 5.48.
Methylation of 1q. Method A. The reaction of 1q (76 mg; 0.363 mmol) in THF (5.5 mL) for 14 h at room

temperature yields 5q (19.4 mg, 29%) and 6q (2.3 mg, 3.5%) as yellowish oils after chromatography using
hexanes/ethyl acetate 8:2. Method B. The reaction of 1q (0.20 g; 0.83 mmol) in DCM (5 mL) for 19h at reflux
yields Sq (59 mg; 28%), 6q (17 mg, 8%) and7q (19%) as yellowish oils after chromatography using hexanes/ethyl
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(m, 6H); 1.52 (d, 1.2H, J=7 Hz); 1.36 (d, 4.8H, J =7 Hz); ms (CI) m/z 256 (M-1). 6q: IR (CHBr,) 3290, 1720,
7 ( 1

1430, 1329, 1157, 780 cm™; 'H-RMN (CDCl, 500 MHz) & 7.37-7.25 (m, 5H); 5.24 (g, 1H, J = 7.1 Hz); 4.00-
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7q mixture of diastereomers (method B): IR (CHBr,) 3180, 1730, 1328, 1114, 793 cm'. '"H-RMN (CDC},
(g, 1H, J = 7.1 Hz); 4.10-4.05 (m, 1H); 2.6
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Acylation of 2-oxoalkanesulfonamides 1. General procedure. Method A and B. To a solution of 2-

oxoalkanesulfonamide 1 in DCM, base (1.1 equiv) was added. After 5 minutes stirring, a solution of acylating
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Th
reduced pressure and the residue chromatographed on silica gel with hexanes/ethyl acetatc. Method C. To a solution
of 2-oxoalkanesulfonamide 1 in MeCN, base (1.1 equiv) was added. After | minute stirring, a solution of acylating
agent in MeCN was added, and then the mixture heated at 50° C. The reaction time were
case. The solvent was removed under reduced pressure and the residue chromatographed on silica gel using
hexanes/ethyl acetate

Acylation of 1g. Method A The rez tion of 1q (0.10 g; 0.41 mmol) and TEA (60 uL; 0.45 mmol) in DCM
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(10 mL) and 4-chlorobenzoyl chloride (72 mg; 0.41 mmol) dissolved in DCM (2 mL) for 5h at room temperature
yields 10g (70 mg, 45%) and 11q (5 mg, 2%) after chromatography using hexanes/ethyl acetate 8:2. Method B.
The reaction of 1q (0.10g; 0.41 mmol) and Hiinig base (0.057g; 77 pL; 0.442 mmol) in DCM (10 mL) and 4-
chlorobenzoyl chloride (72 mg; 0.41mmol) dissolved in DCM (2 mL) for 96h at room temperature yields 10q (84
mg, 40%) and 11q (1.4 mg; 0.7%) after chromatography using hexanes/ethyl acetate 8:2. Method C. The reaction
of 1q (0.10g; 0.41 mmol) and K,CO; (0.041g; 0.42 mmol) in acetonitrile (10 mL) and 4-chlorobenzoyl chloride (72
mg; 0.41mmol) dissolved in acetonitrile (2 mL) for 16h at 50° C yields 10q (46.5 mg, 31%) and 11q (31 mg; 16%)
after chromatography using hexanes/ethyl acetate 8:2. 10g mixture of diastereomers (method B): mp 62-63 °C
(Et,0-hex); IR (KBr) 3298, 2978, 2676, 1724, 1689, 1591, 1423, 1281, 1091 cm™'; 'H-RMN (CDCl,, 300MHz) &
8.03-8.00 (m, 2H); 7.97-7.95 (m, 2 H); 7.46-7.27 (m, 5H); 5.71 (s, 0.12H); 5.66 (s, 0.88H); 4.92 (d, I1H,J=7.3
Hz);, 4.89-4.57 (q, 1H, J = 6.9 Hz); 2.03 (s, 0.36H); 1.98 (s, 2.64H); 1.54 (d, 3H, J = 6.9 Hz). Calcd for
C,H;,CIO,NS: C, 56.92; H, 4.78; N, 3.69; Found: C, 56.98; H, 4.92; N, 3.78. 11q mixture of diastereomers
(method B): mp 64-65 °C (Et,0-hex); IR (CHBry) 2976, 2555, 1739, 1687, 1591, 1423, 1281, 1091, 851 cm’;

'H-RMN (CDCl,, 300 MHz) & 7.95 (m, 2H); 7.42 (m, 2H); 7.42-7.39 (m, 9H); 6.09 (s, 0.5H); 6.06 (s, 0.5H); 5.35

in DCM (10 mL) and 4-chlorobenzoyl chloride (58 mg; 0.41 mmol) dissolved in DCM (2 mL) for 1h at room
temperature yields 10r (100 mg, 69%) and 11r (19 mg; 10%) after chromatography using hexanes/ethyl acetate 8:2.
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and 4-chlorobenzoyl chloride (58 mg; 0.33 mmol) dissolved in DCM (2 mL) for 14h at room temperature yields 10r
(52 mg, 34%) and 11r (6.1 mg; 3%) after chromatography using hexanes/ethyl acetate 8:2. Method C. The reaction
AT N TN N2 s eI naa AW Y AN NT I 200 ) T2 smnenrnlY s anatanitmila 71N T Y and A hlarnbanr gl ahlacida (£Q
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mg; 0.33 mmol) dissolved in acetonitrile (2 mL) for 23h at 50° C yields 10r (72.5 mg, 50%) and 11r (19 mg; 10%)
after chromatography using hexanes/ethyl acetate 8:2. 10r mixture of diastercomers (method B): mp 65-80 °C

oyl lu RMN ({ CDCI . 500MH7)
bl 1, L ATAINAYLIY \ W , UUAVLII.L}

= 8.5 Hz); 7.40-7.25 (m, 10H); 6.20
m, 0.25H;) 4.57 (d, 0.75H, J = 6.2 Hz);

.S1; H, 4.56; N, 3.17. Found: C, 62.10; H, 4.93; N, 3.50. 11r mixture of diastercomers
p 65-80 °C (Et,0-hex); IR (CHqu) 2980, 1746, 1688, 1620, 1446, 1376, 1158, 1068, 754 cnd ;
1 2JH. J=841 74077R(m IEH\ 6<R(Q ﬂﬂ—“ 6.54 (s ﬂﬁH 5.50-
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37 (m, 1H); 1.90 (d, 3H, /= 7.0 Hz). Anal. Calcd for C;H,,CLNO,S: C, 62.07; H, 3.99; N, 2.41. Found: C, 61.89;

Acylation of 1s. Method A. The reaction of 1s (0.05 g; 0.19 mmol) and TEA (30 pL; 0.20 mmol) dissolved
in DCM (5 mL) and 4-chlorobenzoyl chloride (33 mg; 0.19 mmol) dissolved in DCM (2 mL) for 2h at room

temperature vields 10s (45 mg, 59%) and 11s (27 mg, 26%) after chromatography M. P. 138-148 °C using
hexanes/ethyl acetate 8:2. Method B. The reaction of 1s (0.10g; 0.37 mmol) and Hiinig base (0.048g; 65uL; 0.376
mmol) in DCM (10 mL) and 4-chlorobenzoyl chloride (64 mg; 0.37 mmol) dissolved in DCM (2 mL) for 10h at
room temperature yields 10s (80 mg, 53%) and 11s (4 mg; 2%) after chromatography using hexanes/ethyl acetate
8:2. Method C. The reaction of 1s (0.10g; 0.37 mmol) and K,CO; (0.0372g; 0.38 mmol) in acetonitrile (10 mL)

and 4-chlorobenzoyl chloride (64 mg; 0.37 mmol) dissolved in acctonitrile (2 mL) for 23h at 50° C yields 10s (60
mg, 40.5%) and 11s (9 mg; 4.5%) after chromatography using hexanes/ethyl acetate 8:2. 10s mixture of

diastereomers (method B): mp 138-148 °C (Et,0-hex); IR
980, 706 cm-1;. "H-RMN (CDCl,, 500MHz) 6 8.00 (m, 2H); 7.46 (m, 2H); 7.32-7.28 (m, 5H); 4.98 (d, 0.2H, J =
0 H

); 2.75-2.70 (m, 2H); 2.44-2.40 (m, 2H); 2.38-2.33 (m

L 2OTL OO0 \aid,

2H); 1.50 (d, 2.4H, J = 6.9 Hz); 1.50 (d, 0.6H, J = 6.8 Hz). Anal. Calcd for CH,,CINO,S: C, 59.18; H,

4.96; N, 3.45. Found: C, 59.55; H, 4.83; N, 3.10. 11s mixture of diastereomers (method B): mp 60-80 °C
(Et,0-hex). IR (CHBx,) 2978, 1730, 1656, 1590, 1428, 1331, 1022, 704 cm’; '"H-RMN (CDCY, 300MHz) §
8.00-7.98 (m , 2H); 7.50-7.23 (m, 11H); 5.49-5.90 (m, 1H); 2.92-2.89 (m, 2H); 2.66-2.63 (m, 2H); 2.01-1.99
(m, 2H); 1.90 (d, 1.5H, J = 7.0 Hz); 1.84 (d, 1.5H, J = 7.0 Hz). Anal. Calcd for G;H,;,Cl,O,NS: C, 59.56;

H, 4.26; N, 2.57. Found: C, 59.80; H, 3.40; N, 2.90.

Acylation of 1t.Method A. The reaction of 1t (0.05 g; 0.19 mmol) and TEA (27 pL; 0.19 mmol) dissolved
in DCM (10 mL) and 4-chlorobenzoyl chloride (26 mg; 0.19 mmol) dissolved in DCM (2 mL) for 2h at room

56%) and 19t (13 mg, 14%) after chromatography

nperature yiel 1 mg, 56%) an ¢) afte na

1u1no hmmneq/e-fhv] acetate 8:2.

Method B. The reaction of 1t (0.10g; 0.356 mmol) and Hiinig base (0.047g; 63uL; 0.36 mmol) in DCM (10 mlL)
and 4-chlorobenzoyl chloride (61 mg; 0.35 mmol) dissolved in DCM (2 mL) for 10h at room temperature yields 10t

. 0 &
an ng; 1.5 %) after chromatogr

diastereomers (method B): bp 205-203 °C/0,4 mmHg; IR (CHBry) 3372, 3278, 1736, 1660, 1450, 1142, 1022,
960, 698 cm’'; '"H-RMN (CDCl,, 300MHz) & 8,06 (d, 2H, J = 6.9 Hz); 7.93-7.91 (m, 1H); 7,5 (d, 2H, J =
7.36-7.29 (m, SH); 4.82 (d, 1H, J = 8.1 Hz); 4.57-4.45 (m, 1H); 2.30-2.20 (m, 4H); 1.70-1.55 (m,

iiky Jix) AAR, v 1L

4H); 1.51 (d, 2.25H, J = 6.9 Hz); 147 (d, 0.75H, J = 6.9 Hz). ms (CI) m/z 386 (M-1). 11t mixture of
diastereomers (method B): mp 70-80 °C (Et,0-hex);. IR (CHBr,) 2980, 1730, 1662, 1140, 1009, 980 cmt b
'H-RMN (CDCL,, 300MHz) 8 8.00-7.98 (m, 2H); 7.92-7.22 (m, 13H); 5.40-5.35 (m, 1H); 2.40-2.30 (m, 4H); 1.66-

AATANUFRLN (Nrarnoigy SUNAVALAL) RS O, Ik, L21)5 2Ll);

1.50 (m, 4H); 1.54 (d, 1.5H,.J=7.1 Hz); 1.53 (d, 1.5H,J="7.1 Hz). Anal. Calcd for C;4H,,NO,S: C, 68.69; H, 5.56;
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N, 2.86. Found: C, 68.42; H, 5.22; N, 2.77.
Synthesis of arylidenesulfonamides 13. General Procedure. A solution of 1a, benzaldehy
and acetic acid in isopropanol was heated at 70 °C for 24 h. The solvent was removed under reduced pressure and
the residue chromatographed on silica gel with toluene/ethyl acetate 9:1.

13a. Reaction of 1a (0.20 g; 1.3 mmol), 2-chlorobenzaldehyde (0.36 g; 1.3 mm
acid (1.6 uL) and isopropanol (1 mL) yields 0.18 g (50%) of 13a; mp 63-64 °C (Et,O-Hexanes); IR (CHBr;) 3301,
2921, 1695, 1417, 1328, 1188, 768 cm™; 'H-NMR (CDCl,, 80 MHz) § 7.92 (s, 1H); 7.5-7.2 (m, 4H); 4.79 (m, 1H);
2.72(d,3H,.J=5.4Hz); 2.15 (s, 3H) ppm; Anal. Caled for C,, »CINO,S: C, 48.35; H, 4.43; N, 5.13. Found: C

140, L. 120 32, L3 24248 ARG LGS AV g [XSIS PO U 8 Ui, o,

0 g; 3.3 mmol), 2-nitrobenzaldehyde (0.94 g; 3.3 mmol), piperidine (1.8 pL), acetic

acid (4.4 nl) and isop mL) yields 0.47 g (49%) of 13b; mp 90-92 °C (E,0); IR (KBr) 3105, 2943, 1673,
1523, 1339, 1153, 1074, 867, 707 cm’'; 'H-NMR (DMSO-d,, 300 MHz) & 8.30 (d, 1H, J = 7.8 Hz); 7.93 (s, 11I);

7.78 (t, 1H, J= 6.8 Hz); 7.72 (t, 1H, J=7.3 Hz); 7.39 (d, 1H, J = 7.6 Hz); 2.62 (s, 3H); 2.20(s, 3H) ppm: ms (EI)

13c¢.Reaction of 1a (0.50 g; 3.3 mmol), 2,3-dichlorobenzaldehyde (1.02 g; 3.3 mmol), piperidine (1.8 pL),
acetic acid (4.4 pL) and isopropanol (2 mL) yields 0.41 g (40%) of 13¢; mp 164-166 °C (EtOH); IR (KBr) 3302,

(m, 2H): 4.70 (m, 1H); 2.70 (d, 3H, J

N, 4.54. Found: C, 43.00; H, 3.99; N, 4.13
SQunthacic of dihvdranvridines 17 Ceanearal nracedunre A mivture afcomnonnde 12 and 14 (1 aaniv each)
L’J ERREARATNAY WR “luJ R \,P" A ENERARWLS A dus NI LWRAVK $81 l}l VUSVUWE Ve 4 2 LILIALULV UL VU‘ILPU\‘IIUD R ALl 1TF \l \/\'lulv U“\Jll}

in ethanol (for 13a) or isopropanol (for 13b) was refluxed for 24 h. The solvent was removed under reduced pressure

d fo
and the residue was chromatographed on silica gel with hexanes/ethy! acetate (13a) or toluene/ethanol (13b).

0.6 rprpol) aﬂd 14 (0.06 o: 0.6 mmoD) was dissolved ine

a. A mixtur ompoun .13 g; 0.6 mmol) and 14 (0.06 g; 0.6 mmol) was dissolved in ethan

(0.6 mL) and refluxed for 24 h. The solvent was removed under reduced pressure and the residue was
chromatographed on silica gel with toluene/ethanol 9:1 yielding 12a (40 mg; 18%) and 15a (32%) as yellowish oils.

300

5 v

(CHBr;) 3341, 1699, 1607, 1434, 1305, 1094, 755 cm't; 'H-NMR{ DCI

7, 20
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0.6 mmol) and 14 (0.06 g; 0.6 mmol) was dissolved in
isopropanol (0.5 mL) and refluxed for 24 h. The solvent was removed under reduced pressure and the residue was
chromatographed on silica gel with n-hexane/ethyl acetate 1:1 yielding 12b (37 mg; 16%) and 15b (35%) as

yellowish oils. Spectroscopic data for 12b: IR (CHBr;) 3343, 1700, 1646, 1526, 1355, 1157, 148 cm™; "H-NMR
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(CDCl;, 300 MHz) & 7.8-7.2 (m, 4H); 5.9 (s, 1H); 5.45 (s, 1H); 5.05 (s, 1H); 3.53 (s, 3H); 2.31 (s, 3H); 2.27 (d,
3

3H,J=5.1 Hz); 1.24 (s,

H) ppm; ms (EI) m/z 381 (M+1). For compound 15b the spec

D m/z 1). For compound the spectroscopi
to those of an authentical sample. "
Preparation of 19. A mixture of compound 1a (0.5 g; 3.3 mmol) and ammonium acetate (3.5 g; 45.5 mmol)

dissolved in absolute ethanol (2.5 ml) was heated at reflux for 24 h. The solvent was evaporated and the residue

chromatographed with hexanes/ethyl acetaie 1:1. After the solvent was removed the residual oil was crystallised
(0.45 g, 51%); mp 136-137 °C (EtOH); IR (KBr) 3070, 1620, 1320, 1128, 844 cm-1; 'H-NMR (CDCl,, 300 MHz)
8 6.30 (s, 1H); 5.30 (s, 1H); 4.65 (m, [H); 4.10 (s, 2H); 3.38 (s, 3H); 2.82 (d, 3H, J= Hz, J= Hz); 2.10 (s, 3H) ppm;

3, 28.6, 20.2 ppm; ms (EI) m/z 266 (M+1);

: 0 303
Anal. Caled for C;H,,N,O,S,: C, 30.08; H, 5.30; N, 10.51. Found: C, 29.88; H, 5.23; N, 10.13.
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