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Abstract: p-Toluenesulfonyl radical can be generated from sodium p-toluenesulfinate in aqueous acetic 

acid or formic acid. Sulfonyl radical mediating reaction of 5-aryl sbustituted alkenes with sodium p- 

toluenesulfinate/copper(ll) acetate gave p-toluenesulfonylmethyl substituted naphthalene and isoquinoline 

derivatives. This reaction proceeded much faster in aqueous tbrmic acid than in aqueous acetic acid. The 

cyclization mode (Ar2-6 vs Ar~-5) of the 5-phenyl-l-butly radical is strongly dependent on the geometry 

of the tether of the radical intermediate. © 1999 Elsevier Science Ltd. All rights reserved. 

I N T R O D U C T I O N  

Recently there has been a growing interest in the application of free radical reactions in organic synthesis. 
Free radical reactions mediated by sulfonyl radicals have been noted by several groups. 2"3"4 The intramolecular 

cyclization of the carbon radical onto the benzene ring offers an attractive route to naphthalene derivatives. 4a'~'6 p- 

Toluenesulfonyl radical can be generated from sodiump-toluenesulfinate in aqueous acetic acid and sodium p- 

toluenesulfinate is used as a p-toluenesulfonyl radical precursor in sulfonyl radical mediating reactions. 4'7 This 

report describes the results of free radical reaction of 5-aryl substituted alkenes with sodium p- 

toluenesulfinate/copper(II) acetate. 

R E S U L T S  AND D I S C U S S I O N  

We began our studies by examining the behavior of la.  Thus, treatment of l a  with sodium p- 
toluenesulfinate/copper(II) acetate in 80% aqueous acetic acid at 90 °C for 72 h gave 2a in 72% yield (Scheme 
1). This free radical cyclization reaction most likely proceeded by the mechanism shown in Scheme 1. Initiation 

occurs by p-toluenesulfonyl radical addition to la ,  followed by Ar2-6 cyclization of 3a and subsequent oxidation 
of radical intermediate 4a to give tetrahydronaphthalene 2a. No product derived from Ar~-5 cyclization was 
observed. Similar preference of Ar2-6 cyclization has been reported previously. 4~"~'6 Other examples of this 

reaction are shown in eq. 1 and Table 1 (Method A). The yields for this reaction are good but reaction is slow 
(48-72 h). It is known that the Thrope-Ingold effect will increase the reaction rate of cyclization. 8 To increase the 

reaction rate, we also performed this reaction of 1 with E=CO2i-Pr. Indeed, the reaction time is much shorter 

* 7.-- * Ts ~ T ~ Ts 

la 3a 4a 2a 

Scheme 1 

0040-4020/99/$ - see front matter © 1999 Elsevier Science Ltd. All rights reserved. 
PII: S0040-4020(99)00027-7 



2274 S.-F. Wang et al. /Tetrahedron 55 (1999) 2273-2288 

R R 

TsNa 
Ts 

Cu(OAc) 2 

1 E = CO2Me, co2i 'pr  2 

(eq. 1) 

Table 1" Free Radical Reactions of 5-Aryl-l-pentenes 1. 

Entry Substrate Method a Time (h) Product (Yield) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

a l a  R=H E--CO2Me A 72 2a 72% 
B 9 89% 

b 1 b R=H E=CO2ipr A 48 2 b 91% 
B l0 92% 

c l c  R=Me E=CO:Me A 72 2c 92% 
B 10 91% 

d l d  R=Me E=CO2ipr A 48 2d  90% 
B 10 94% 

e l e  R=C1 E--CO2Me A 72 2e 87% 
B l0 84% 

f I f  " R=CI E=CO2ipr A 48 2 f 90% 
B 9 82% 

g l g  R=Br E=CO:Me A 72 2g  82% 
B 10 84% 

h l h  R=Br E=CO2i'pr A 48 2h 98% 
B 10 92% 

i l i  R=OMe E=CO2Me A 48 2i 79% 
B 8 89% 

j l j  R=OMe E=CO2ipr A 48 2j 93% 
B 8 86% 

k l k  R=CN E=CO2Me A 43 2k  35% 
B 8 91% 

1 11 R=CN E=CO2~Pr A 34 21 53% 
B 8 88% 

a. Method A: The reaction was carried out in 80% aqueous acetic acid. 
Method B: The reaction was carried out in 80% aqueous formic acid. 

TsNa + HX ~ ~ TsH + NaX HX: HCO2H, CH3CO2H (eq. 2) 7a 
O 

TsH ~ II + H20 ~ [ Ts • ] ~ ~ TsSTol + TsOH Tol: p-tolyl 
Ts STol 

Scheme 2 

with E=CO2i'Pr. We also performed this reaction in 80% aqueous formic acid and it proceeded much faster. The 
results are also summarized in Table I (Method B). This can be rationalized by the higher acidity of formic acid 
and higher concentration ofp-toluenesulfinic acid is present in the reaction mixture by shifting the equilibration of 
equation 2 to the right. Similar results have previously been reported by this laboratory. '~ 
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R R R 

l ~ N f  TsNa ~ £ ~ Ts + 
C u ( O A c ) 2  H 

E.N Ts 
I I 

E E = Ms, Mes 9 E 
5 6 7 

(eq. 3) 

In order to extend this study to the formation of isoquinoline derivatives. We also studied this p- 
toluenesulfonyl radical initiated reaction with 5e (R=H, E=Ms). The reaction of 5e with sodium p- 
toluenesulfinate/copper(II) acetate in aqueous acetic acid under similar condition resulted in the formation of 6e 
(60%) and 7e (14%) (eq. 3). The formation of 6e presumably occurs via a similar reaction route to that shown 
in Scheme 1 and 7e was produced via the mechanism shown in Scheme 3. Initiation occurs by p-toluenesulfonyl 
radical addition to 5e, followed by Art5 cyclization of 8e to give cyclohexadienyl radical 9e, which is converted 
into 10e by [~-elimination. 10e undergoes oxidation by copper(II) acetate, followed by addition of water and 
hydrolysis to produce 7e. Results for this radical reaction are shown in Table 2 (Method A) and in most cases 6 
is the major product. The reaction rate is faster with E=Mes. This can be rationalized by the bulkiness of Mes 
group, thus restricting the conformational freedom of radical intermediate 8, so that the benzene ring and the 
carbon radical center of 8 are forced into proximity) ° This reaction also proceeds with shorter reaction time in 
formic acid (Table 2, Method B). In several cases, for unknown reasons, the reaction does not reach completion. 
As indicated in Table 2, the product distribution of this reaction is strongly dependent on the substituents of the 
benzene ring. With electron donating groups on the benzene ring, it gives lower 6/7 ratios (Table 2, entries a - 
d), on the other hand, with electron withdrawing groups on the benzene ring, it gives much higher 6/7 ratios 
(Table 2, entries g - n ). This suggests a preference for the Ar2-6 over Art5 cyclization mode in the 
intramolecular cyclization of radical intermediate 8, especially when electron withdrawing groups are on the 
benzene ring. 

~q=-'] E , N ~ T s  
I I E" 
E E 
5e 8e 9e lOe 

~ 1 1 ~  I + T ~ "H2CO 

E," N ~ " ~ , , '  "Ts E.  N ~ , ~ , , , T s  

11e 12e 

Scheme 3 

7e 

Based on the results shown in Table 2, we expected that the radical cyclization of 13 having electron 
withdrawing groups on the benzene ring to give 14 as the major product (eq. 4). Treatment of 13a (Rt=Me, 
R~=H)with sodium p-toluenesulfinate/copper(II) acetate in 80% aqueous formic acid gave 7d, 14a and 15a to 
our surprise (eq. 4 and Scheme 4). Since amine 15a was not easy to purify, after work-up, 2,4,6- 
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Table 2: Free Radical Reactions of N-Allyl-N-benzylsulfonamides 5. 

Entry Substrate Method Time (h) Product (Yield) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

a. Method A: The reaction was carried out in 80% aqueous acetic acid. 
Method B: The reaction was carried out in 80% aqueous formic acid. 

b. Based on 84% conversion of 5g. c. Based on 83% conversion of 5i. 
d. Based on 78% conversion of Sin. e. Based on 78% conversion of Sin. 
f. Based on 76% conversion of 5n. 

R I R l R 1 

R 2 0 ~ N y  I.TsNa, Cu(OAc)~Y2.MesCl, Et3N R2 o ~ T s  + E'R~ z ~ T s  (eq. 4) 

j I H 

E E = Mes 9 E 
13 14 7 

mesitylsulfonyl chloride and triethylamine was added to convert 15a into 7d, the yields of 7d and 14a being 
53% and 16% respectively. 14a was formed presumably via a similar reaction route to that shown in Scheme 1 

a 5a R=OMe E=Ms A 72 6a 40% 7a 40% 
B 9 45% 42% 

b 5b  R=OMe E=Mes A 48 6b 37% 7b 42% 
B 9 32% 37% 

c 5c R=Me E=Ms A 72 6e 46% 7e 40% 
B 10 49% 31% 

d 5d R=Me E=Mes A 48 6d 41% 7d 40% 
B 9 40% 33% 

e 5e R=H E=Ms A 72 6e 60% 7e 14% 
B 9 51% 40% 

f 5 f  R=H E=Mes A 72 6 f  45% 7 f  11% 
B 9 38% 27% 

g 5g  R=Br E=Ms A 96 6g 72% 7g 0% 
B 14 75% 12% b 

h 5h R-Br  E=Mes A 48 6h 44% 7h 0% 
B 12 40% 4% 

i 5i  R=CI E=Ms A 96 6i 83% 7i 0% 
B 12 77% 10% c 

j 5j R--CI E=Mes A 48 6j 55% 7j 0% 
B 12 55% 9% 

k 5k  R=F E=Ms A 72 6k 87% 7k 0% 
B 12 86% 4% 

1 51 R=F E=Mes A 48 61 51% 71 0% 
B 12 53% 0% 

m 5m R=COzEt E=Ms A 96 6 m 6 8 %  7m 7% ~ 
B 12 71% 4% ~ 

n 5n R=CO2Et E=Mes A 48 6n 40% 7n 0% f 
B 12 43% 0% 
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7d and 15a were produced via the mechanism shown in Scheme 4. Initiation occurs by p-toluenesulfonyl 
radical addition to 13a, followed by Ar~-5 cyclization of 16a to give cyclohexadienyl radical 17a, which is 
converted into 18a by p-elimination. 18a undergoes either I~-elimination to give isocyanate 19a, followed by 
addition of water and decarboxylation to produce 15a (path 1) or oxidation by copper(II) acetate, followed by 
addition of water and decarboxylation to produce 7d (path 2). The different reaction behavior between 10a and 
18a can be ascribed to the higher stability of l l a  over 21a which makes the rate of converting 18a into 21a 
(path 2) slower and the 13-elimination of 18a (path 1) occurs. Generalities of this reaction are shown in Table 3, 
in all cases, 7 is the major (or only) product. This indicates a preference for the Ar~-5 over Ar2-6 cyclization 
mode in the intramolecular cyclization of radical intermediate 16. Such radical Ar~-5 cyclizations to give spiro 
structures were recently reported and the spiro cyclohexadiene derivatives were the major (or only) products.. 
From our results and the reports of Citterio and Zard, these suggest that the geometry of the tether of radical 
intermediate will effect the mode (Ar2-6 vs Ar~-5) for the intramolecular radical cyclization of carbon radical onto 
the benzene ring. 

Table 3: Free Radical Reactions of N-Allylbenzamides 13. 

Entry Substrate Time (h) Product (Yield) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

a 13a W=Me R2=H 6 14a 16% 7d 53% 
b 13b W---CI R2=H 6 14b 9% 7j 49% 
c 13c W=C1 R2=CI 8 14c 0% 7o 58% 
d 13d W=CO2Me R2=H 8 14d 2% 7p 50% 
e 13c W=H R2=Me 8 14e 0% 7q 53% 

C O N C L U S I O N  

p-Toluenesulfonyl radical can be generated effectively from sodium p-toluenesulfinate. This sodium p- 
toluenesulfinate/copper(II) acetate reaction provides a novel route to give p-toluenesulfonylmethyl substituted 
naphthalene and isoquinoline derivatives. This reaction proceeded much faster in aqueous formic acid than in 
aqueous acetic acid. The cyclization mode (Ar2-6 vs Ar~-5) is strongly dependent on the geometry of the tether of 
the radical intermediate. 

EXPERIMENTAL 

Melting points were taken with a Thomas Hoover capillary melting point apparatus and are uncorrected. 
Infrared spectra were taken with Hitachi 260-30 spectrometer. Nuclear magnetic resonance spectra were recorded 
on Bruker AC-200 or AMX-400 spectrometer. Elemental analyses were performed with a Heraeus CHN-Rapid 
Analyzer. Mass spectra were recorded with Jeol JMS-SX/SX 102A mass spectrometer. All reactions were 
carried out under an atmosphere of nitrogen. Analytical thin-layer chromatography was performed by precoated 
silica gel 60 F-254 plates (0.25 mm thick) of EM Laboratories. The reaction mixture was purified by column 
chromatography over EM Laboratories silica gel (230-400 mesh) using ethyl acetate-hexane mixture as eluent. 

Typical experimental procedure for the sulfonyl radical reaction with 80% aqueous acetic acid 
as solvent (Method A): To a solution of 112 mg (0.43 mmol) of la  in 10 ml of 80% aqueous acetic acid 
heated in a 90 °C oil bath was added 2,29 g (12.9 mmol) of sodium p-toluenesulfinate and 522 mg (2.61 retool) 
of copper(II) acetate in three portions for every 24 h period. After heated for 72 h, the reaction mixture was 
diluted with 50 ml of ethyl acetate, washed with three 50-mL portions of aqueous saturated sodium bicarbonate, 
three 25-mL portions of water, dried (Na2SO 4) and concentrated in vacuo. The residue was chromatographed 
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over 20 g of silica gel (eluted with ethyl acetate-hexane, 1:5) to give 128 mg (72%) of 2a as a single product. 

Typical experimental  procedure for the sulfonyl radical reaction with 80% aqueous formic 
acid as solvent (Method B): A solution of 107 mg (0.41 mmol) of la, 732 g (4.11 mmol) of sodium p- 
toluenesulfinate and 171 mg (0.86 retool) of copper(II) acetate in 10 ml of 80% aqueous formic acid was heated 
in a 90 °C oil bath for 6 h, followed by the addition of 367 mg (2.06 mmol) of sodium p-toluenesulfinate and 83 
nag (0.42 retool) copper(H) acetate. The reaction mixture was heated for another 3 h and then diluted with 50 ml 
of ethyl acetate, washed with three 50-mL portions of aqueous saturated sodium bicarbonate, three 25-mL 
portions of water, dried (Na2SO4) and concentrated in vacuo. The residue was chromatographed over 20 g of 
silica gel (eluted with ethyl acetate-hexane, 1:5) to give 151 nag (89%) of 2a as a single product. 

~ N  / Ts * 

I 
E 
13a 

.of. N s Path 1 
II  
O 18a 

Path 2 ~Cu(OAc)2 

H20 

+ I~N Ts 

O 
21a 

I ~ N ~  Arl'5 ,..-- * Ts 
O Ts 

I 
E E" 
16a 

O = C = N ~ T s  

H20 

19a 

r 

17a 

Ts H O y N  

O 20a ~ -CO 2 

H O.,,~ N Ts H" N s 

E - N ~ , . . . j  Ts 

7d 
Scheme 4 

15a 

3,4-Dihydro-2,2-dimethoxycarbonyl.4.(p-toluenesuifonylmethyl)-IH-naphthalene 2a: white 
crystals; mp 140-141 °C; IR (CHCI3) 3030, 2955, 2925, 1730, 1600, 1320, 1300, 1270, 1235 cm't; JH NMR 
(CDCI~, 400 MHz) 6 2.11 (dd, J= 14.0, 9.6 Hz, IH, CH), 2.46 (s, 3H, CH3), 2.97 (ddd, J= 14.0, 6.8, 2.0 
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Hz, IH, CH), 3.19 (d, J= 16.0 Hz, 1H, CH), 3.26-3.33 (m, 2H, CH), 3.49-3.58 (m, 1H, CH), 3.60 (dd, J-- 
14.9, 2.6 Hz, IH, CH), 3.62 (s, 3H, OCH3), 3.75 (s, 3H, OCH3), 7.00-7.05 (m, IH, ArH), 7.05-7.16 (m, 
3H, ArH), 7.39 (d, J= 8.2 Hz, 2H, ArH), 7.86 (d, J= 8.2 Hz, 2H, ArH); ~3C NMR (CDCI3, 50.3 MHz) 8 
21.5(q), 31.2(d), 34,7(t), 35.0(t), 52.6(q), 52.8(q), 53.4(s), 63.3(0, 126.8(d), 126.9(d), 127.9(d), 129.2(d), 
129.9(d), 133.7(s), 135.1(s), 136.3(s), 144.8(s), 170.5(s), 171.6(s); Anal. Calcd for C22H2406S: C, 63.45; H, 
5.81. Found: C, 63.51; H, 5.80. 
3•4•Dihydr••2•2•fliis•pr•p•xycarb•ny••4•(p•t••uenesu•f•ny•methy•)•1H•naphtha•ene 2b: white 
crystals; mp 110-111 °C; IR (CHCI3)3025, 2985, 2925, 1725, 1600, 1455, 1315, 1300, 1230, 1150 cmJ; ~H 
NMR (CDCI 3, 400 MHz) 8 1.07 (d, J= 6.2 Hz, 3H, CH3), 1.18 (d, J= 6.2 Hz, 3H, CH3), 1.23 (d, J= 6.2 Hz, 
3H, CH3), 1.24 (d, J= 6.2 Hz, 3H, CH3), 2.04 (dd, J= 14.0, 9.2 Hz IH, CH), 2.45 (s, 3H, CH3), 2.91 (ddd, 
J= 14.0, 7.0, 1.9 Hz, 1H, CH), 3.13 (d, J= 15.9 Hz, IH, CH), 3.25 (dd, J= 15.9, 1.9 Hz, IH, CH), 3.33 
(dd, J= 14.9, 9.6 Hz, 1H, CH), 3.56-3.67 (m, 2H, CH), 4.91 (septet, J= 6.2 Hz, 1H, CH), 5.03 (septet, J= 
6.2 Hz, IH, CH), 6.98-7.05 (m, 1H, ArH), 7.05-7.15 (m, 3H, ArH), 7.38 (d, J= 8.2 Hz, 2H, ArH), 7.86 (d, 
J= 8.2 Hz, 2H, ArH); t3C NMR (CDCI 3, 50.3 MHz) 8 21.2(q), 21.3(q), 21.4(q), 21.5(q), 31.3(d), 34.9(t), 
35.1(0, 53.6(s), 63.7(t), 68.7(d), 69.1(d), 126.6(d), 126.8(d), 127.0(d), 127.9(d), 129.1(d), 129.9(d), 
134.1(s), 135.5(s), 136.6(s), 144.7(s), 169.5(s), 170.8(s); Anal. Calcd for C26H32OsS: C, 66.08; H, 6.82. 
Found: C, 66.04; H, 6.83. 
3•4-D•hydr•-2•2-d•meth•xycarb•ny•-6-methy•-4-(p-t••uenesu•f•ny•methy•)••H-naphtha•ene 
2c: white crystals; mp 120-121 °C; IR (CHCI3) 3015, 2950, 1730, 1300, 1270, 1230, 1145 cm'~; ~H NMR 
(CDCI3, 400 MHz) 8 2.09 (dd, J= 13.9, 9.5 Hz, IH, CH), 2.21 (s, 3H, CH3), 2.46 (s, 3H, CH3), 2.94 (ddd, 
J= 13.9, 6.9, 2.0 Hz, IH, CH), 3.14 (d, J= 15.9 Hz, 1H, CH), 3.26 (dd, J= 15.9, 2.0 Hz, 1H, CH), 3.29 
(dd, J--- 14.8, 9.2 Hz, 1H, CH), 3.47-3.56 (m, 1H, CH), 3.60 (dd, J= 14.8, 2.6 Hz, IH, CH), 3.62 (s, 3H, 
OCH3), 3.74 (s, 3H, OCH3), 6.77 (s, IH, ArH), 6.91 (d, J= 7.6 Hz, 1H, ArH), 6.97 (d, J-- 7.6 Hz, 1H, 
ArH), 7.38 (d, J= 8.4 Hz, 2H, ArH), 7.85 (d, J= 8.4 Hz, 2H, ArH); ~3C NMR (CDC13, 50,3 MHz) ~ 21.O(q), 
21.6(q), 31.3(d), 34.7(t), 52.6(q), 52.8(q), 53.5(s), 63.4(t), 127.5(d), 127.7(d), 128.0(d), 129.1(d), 
129.9(d), 130.7(s), 134.8(s), 136.4(s), 144.8(s), 170.6(s), 171.7(s); Anal. Calcd for C~3H2606S: C, 64.17; H, 
6.09. Found: C, 64.13; H, 6.10. 
3•4•D•hydr•-2•2-d•is•pr•p•xy•arb•ny••6-mety••4•(p•t••uenesu•f•ny•methy•)••H-naphtha•ene 
2d: white crystals; mp 96-97 °C; IR (CHCI3) 3015~ 2985, 2925, 1720, 1600, 1465, 1455, 1375, 1220 cm "~; ~H 
NMR (CDC13, 400 MHz) 8 1.08 (d, J= 6.2 Hz, 3H, an3), 1.18 (d, J-- 6.2 Hz, 3H, CH3), 1.22 (d, J--- 6.2 Hz, 
3H, CH3), 1.24 (d, J-- 6.2 Hz, 3H, CH3), 2.02 (dd, J= 13.9, 9.2 Hz, 1H, CH), 2.21 (s, 3H, CH3), 2.45 (s, 
3H, CH3), 2.87 (ddd, J= 13.9, 6.9, 1.7 Hz, 1H, CH), 3.08 (d, J= 15.7 Hz, IH, CH), 3.21 (dd, J= 15.7, 1.7 
Hz, IH, CH), 3.32 (dd, J= 14.9, 9.5 Hz, IH, CH), 3.54-3.63 (m, 2H, CH), 4.91 (septet, J= 6.2 Hz, 1H, 
CH), 5.03 (septet, J= 6.2 Hz, IH, CH), 6.76 (s, 1H, ArH), 6.90 (d, J= 7.8 Hz, IH, ArH), 6.96 (d, J-- 7.8 
Hz, IH, ArH), 7.37 (d, J= 8.2 Hz, 2H, ArH), 7.85 (d, J= 8.2 Hz, 2H, ArH); J~C NMR (CDC13, 50.3 MHz) 
21.O(q), 21.25(q), 21.32(q), 21.4(q), 21.5(q), 31.3(d), 34.7(t), 34.9(t), 53.6(s), 63.7(t), 68.6(d), 69.0(d), 
127.5(d), 127.9(d), 128.9(d), 129.9(d), 131.0(s), 135.2(s), 136.3(s), 136.7(s), 144.6(s), 169.6(s), 170.8(s); 
Anal. Calcd for C27H3406S: C, 66.64; H, 7.04. Found: C, 66.63; H, 7.03. 
6-Chloro-3,4-dihydro-2,2-dimethoxyearbonyl-4-(p-toluenesulfonylmethyl)- 1H-naphthalene 
2e: white crystals; mp 137-138°C; IR (CHCI 3) 3025, 2955, 2925, 1730, 1600, 1320, 1300, 1270, 1210 era"; 
tH NMR (CDCI 3, 400 MHz) ~ 2.15 (dd, J= 14.0, 9.4 Hz, 1H, CH), 2.46 (s, 3H, CH3), 2.96 (ddd, J= 14.0, 
6.7, 2.0 Hz, IH, CH), 3.14 (d, J= 16.1 Hz, IH, CH), 3.27 (dd, J= 16.1, 2.0 Hz, IH, CH), 3.31 (dd, J= 
14.9, 9.4 Hz, 1H, CH), 3.50-3.59 (m, 2H, CH), 3.64 (s, 3H, OCH3), 3.75 (s, 3H, OCH3), 6.94 (d, J= 1.7 
Hz, IH, ArH), 7.02 (d, J-- 8.4 Hz, IH, ArH), 7.08 (dd, J -  8.4, 1.7 Hz, 1H, ArH), 7.38 (d, J= 8.2 Hz, 2H, 
ArH), 7.83 (d, J= 8.2 Hz, 2H, ArH); ~3C NMR (CDCI 3, 50.3 MHz) ~ 21.6(q), 31.4(d), 34.4(t), 34.6(t), 
52.8(q), 53.0(q), 53.4(s), 62.9(t), 127.09(d), 127.11(d), 128.0(d), 130.1(d), 130.5(d), 132.4(s), 132.5(s), 
136.3(s), 137.0(s), 145.0(s), 170.4(s), 171.4(s); Anal. Calcd for C22H23CIO6S: C, 58.60; H, 5.14. Found: C, 
58.62; H, 5.09. 
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6-Chloro-3,4-dihydro-2,2-diisopropoxycarbonyl-4-(p-toluenesulfonylmethyl)- IH- 
naphthalene 21." white crystals; mp 87-88 °C; IR (CHCI 3) 3025, 2985, 2930, 1725, 1600, 1490, 1300, 1270, 
1240, 1145, 1100 cm~; ZH NMR (CDCI 3, 400 MHz) 8 1.09 (d, J= 6.2 Hz, 3H, CH3), 1.19 (d, J= 6.2 Hz, 3H, 
CH3), 1.23 (d, J= 6.2 Hz, 3H, CH3), 1.24 (d, J= 6.2 Hz, 3H, CH3), 2.07 (dd, J= 14.0, 9.4 Hz, 1H, CH), 
2.46 (s, 3H, CH3), 2.89 (ddd, J= 14.0, 7.0, 1.8 Hz, IH, CH), 3.08 (d, J= 16.0 Hz, 1H, CH), 3.23 (dd, J= 
16.0, 1.8 Hz, 1H, CH), 3.34 (dd, J= 14.6, 8.7 Hz, 1H, CH), 3.52 (dd, J= 14.6, 2.9 Hz, IH, CH), 3.54-3.67 
(m, IH, CH), 4.93 (septet, J= 6.2 Hz, 1H, CH), 5.03 (septet, J= 6.2 Hz, 1H, CH), 6.93 (d, J= 1.9 Hz, IH, 
ArH), 7.02 (d, J= 8.0 Hz, 1H, ArH), 7.07 (dd, J= 8.0, 1.9 Hz, IH, ArH), 7.38 (d, J= 8.2 Hz, 2H, ArH), 
7.83 (d, J= 8.2 Hz, 2H, ArH); ~3C NMR (CDCI 3, 50.3 MHz) 8 21.2(q), 21.3(q), 21.4(q), 21.5(q), 31.3(d), 
34.4(t), 53.4(s), 63.0(t), 68.9(d), 69.3(d), 126.8(d), 127.0(d), 127.8(d), 130.0(d), 130.3(d), 132.3(s), 
132.7(s), 136.4(s), 137.3(s), 144.8(s), 169.3(s), 170.5(s); Anal. Calcd for C26H31C106S: C, 61.59; H, 6.16. 
Found: C, 61.55; H, 6.22. 
6-Br•m•-3•4-dihydre-2•2-dimeth•xycarb•nyl-4-(p-t•luenesulf•nylmethyl)-•H-naphthalene 
2g: white crystals; mp 150-151 °C; IR (CHCI3) 3010, 2955, 1730, 1600, 1320, 1300, 1270, 1230 cmt; ~H 
NMR (CDC13, 400 MHz) 8 2.15 (dd, J= 14.1, 9.4 Hz, 1H, CH), 2.46 (s, 3H, CH3), 2.95 (ddd, J= 14.1, 6.8, 
1.9 Hz, 1H, CH), 3.12 (d, J= 16.2 Hz, IH, CH), 3.25 (dd, J= 16.2, 1.9 Hz, IH, CH), 3.31 (dd, J= 14.8, 9.3 
Hz, 1H, CH), 3.52 (dd, J= 14.8, 2.6 Hz, 1H, CH) 3.50-3.58 (m, 1H, CH), 3.64 (s, 3H, OCH3), 3.75 (s, 3H, 
OCH3), 6.96 (d, J= 8.1 Hz, IH, ArH), 7.07 (d, J= 1.6 Hz, IH, ASH), 7.22 (dd, J= 8.1, 1.6 Hz, 1H, ArH), 
7.38 (d, J= 8.2 Hz, 2H, ArH), 7.82 (d, J= 8.2 Hz, 2H, ArH); Jac NMR (CDCI 3, 50.3 MHz) 8 21.6(q), 
31.3(d), 34.3(t), 34.5(t), 52.7(q), 52.9(q), 53.3(s), 62.7(t), 120.5(s), 127.9(d), 129.9(d), 130.0(d), 130.8(d), 
132.9(s), 136.2(s), 137.3(s), 145.0(s), 170.3(s), 171.3(s); Anal. Calcd for C22H23BrO6S: C, 53.34; H, 4.68. 
Found: C, 53.36; H, 4.68. 
6-Bromo-3,4-dihydro-2,2-diisopropoxycarbonyl-4-(p-toluenesulfonylmethyl)-  1H-naphthalene 
2h: white crystals; nap 78-79°C; IR (CHC13)3025, 2985, 2925, 1725, 1600, 1300, 1270, 1230, 1145 cm); JH 
NMR (CDCI 3, 400 MHz) 8 1.09 (d, J= 6.3 Hz, 3H, CH3), 1.20 (d, J= 6.3 Hz, 3H, CH3), 1.23 (d, J= 6.3 Hz, 
3H, CH3), 1.24 (d, J= 6.3 Hz, 3H, CH3), 2.08 (dd, J= 14.0, 9.6 Hz, 1H, CH), 2.46 (s, 3H, CH3), 2.88 (ddd, 
J= 14.0, 7.0, 1.9 Hz, 1H, CH), 3.06 (d, J= 16.0 Hz, 1H, CH), 3.21 (dd, J= 16.0, 1.9 Hz, 1H, CH), 3.34 
(dd, J= 14.6, 8.7 Hz, 1H, CH), 3.51 (dd, J= 14.6, 2.9 Hz, IH, CH), 3.54-3.64 (m, 1H, CH), 4.93 (septet, J= 
6.3 Hz, 1H, CH), 5.03 (septet, J= 6.3 Hz, 1H, CH), 6.96 (d, J= 8.1 Hz, IH, ArH), 7.05 (d, J= 1.6 Hz, IH, 
ArH), 7.21 (dd, J= 8.1, 1.6 Hz, IH, ArH), 7.38 (d, J= 8.2 Hz, 2H, ArH), 7.82 (d, J= 8.2 Hz, 2H, ArH); )3C 
NMR (CDCI 3, 50.3 MHz) 8 21.27(q), 21.33(q), 21.4(q), 21.6(q), 31.3(d), 34.4(t), 34.5(0, 53.4(s), 63.0(t), 
68.9(d), 69.3(d), 120.3(s), 127.9(d), 129.8(d), 129.9(d), 130.0(d), 130.7(d), 133.3(s), 136.4(s), 137.7(s), 
144.9(s), 169.3(s), 170.5(s); Anal. Calcd for C26H3jBrO6S: C, 56.63; H, 5.67. Found: C, 56.46; H, 5.67. 
3•4-Dihydr•-2•2-dimeth•xycar••nyl-6-meth•xy-4-(p-t•l•enesulf•nylmethyl)-•H-naphthalene 
2i: white crystals; mp 131-132°C; IR (CHCI3)3015, 2950, 1730, 1615, 1505, 1435, 1270, 1230 cmt; ~H 
NMR (CDC13, 400 MHz) 8 2.08 (dd, J= 14.0, 9.2 Hz, 1H, CH), 2.46 (s, 3H, CH3), 2.93 (ddd, J= 14,0, 6.8, 
1.7 Hz, IH, CH), 3.11 (d, J= 15.9 Hz, 1H, CH), 3.24 (dd, J= 15.9, 1.7 Hz, 1H, CH), 3.30 (dd, J= 14.3, 8.8 
Hz, 1H, CH), 3.50-3.53 (m, IH, CH), 3.58 (dd, J= 14.3, 2.6 Hz, 1H, CH), 3.62 (s, 3H, OCH3), 3.71 (s, 
3H, OCH3), 3.74 (s, 3H, OCH3), 6.54 (d, J= 2.4 Hz, 1H, ArH), 6.68 (dd, J= 8.4, 2.4 Hz, 1H, AsH), 7.00 (d, 
J= 8.4 Hz, IH, ArH), 7.38 (d, J= 8.2 Hz, 2H, ASH), 7.84 (d, J= 8.2 Hz, 2H, ArH); ~3C NMR (CDCI 3, 50.3 
MHz) 8 21.5(q), 31.5(d), 34.3(t), 34.7(t), 52.6(q), 52.8(q), 53.6(s), 55.1(q), 63.4(t), 112.3(d), 112.7(d), 
125.8(s), 128.0(d), 129.9(d), 130.1(d), 136.27(s), 136.3(s), 144.8(s), 158.4(s), 170.6(s), 171.7(s); Anal. 
Calcd for C23H26075: C, 61.87; H, 5.87. Found: C, 61.83; H, 5.95. 
3,4-Dihydro-2,2-diisopropoxycarbonyl-6-methoxy-4-(p-toluenesulfonylmethyl)-  1H- 
naphthalene 2j: white crystals; nap 105-106°C; IR (CHC13) 3020, 2985, 2925, 1725, 1600, 1465, 1315, 
1300, 1290, 1230 cmt; ~H NMR (CDCI 3, 400 MHz) 8 1.08 (d, J= 6.2 Hz, 3H, CH3), 1.18 (d, J= 6.2 Hz, 3H, 
CH3), 1.22 (d, J= 6.2 Hz, 3H, CH3), 1.24 (d, J= 6.2 Hz, 3H, CH3), 2.01 (dd, J= 13.9, 9.2 Hz, IH, CH), 
2.45 (s, 3H, CH3), 2.86 (ddd, J= 13.9, 7.1, 1.9 Hz, 1H, CH), 3.05 (d, J= 15.6 Hz, 1H, CH), 3.19 (dd, J= 
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15.6, 1.9 Hz, IH, CH), 3.33 (dd, J= 14.9, 9.3 Hz, 1H, CH), 3.57 (dd, J= 14.9, 2.6 Hz, IH, CH), 3.54-3.65 
(m, IH, CH), 3.70 (s, 3H, OCH3), 4.91 (septet, J= 6.2 Hz, IH, CH), 5.03 (septet, J= 6.2 Hz, 1H, CH), 6.53 
(d, J= 2.5 Hz, 1H, ArH), 6.67 (dd, J= 8.4, 2.5 Hz, IH, ArH), 6.99 (d, J= 8.4 Hz, 1H, ArH), 7.37 (d, J= 8.1 
Hz, 2H, ArH), 7.85 (d, J= 8.1 Hz, 2H, ArH); t3C NMR (CDCI 3, 50.3 MHz) ~5 21.3(q), 21.36(q), 21.42(q), 
21.5(q), 31.6(d), 34.3(t), 34.9(t), 53.8(s), 55.1(q), 63.8(t), 68.7(d), 69.1(d), 112.2(d), 112.7(d), 126.2(s), 
127.9(d), 129.9(d), 130.O(d), 136.6(s), 136.7(s), 144.7(s), 158.3(s), 169.6(s), 170.9(s); Anal. Calcd for 
C27H34OTS: C, 64.52; H, 6.82. Found: C, 64.58; H, 6.87. 
6•Cyan••3•4•dihydr••2•2-dimeth•xy•arb•ny•-4•(p-t••uenesu•f•ny•methy•)-•H•naphtha•ene 
2k: white crystals; mp 134-135°C; IR (CHCI3) 3020, 2955, 2925, 2230, 1735, 1600, 1450, 1435, 1315, 1300, 
1275, 1250 cmJ; JH NMR (CDCI 3, 400 MHz) ~5 2.23 (dd, J= 14.1, 9.7 Hz, IH, CH), 2.48 (s, 3H, CH3), 2.98 
(ddd, J= 14.1, 6.8, 1.9 Hz, 1H, CH), 3.24 (d, J= 16.8 Hz, 1H, CH), 3.45 (dd, J= 14.5, 8.6 Hz, 1H, CH), 
3.36 (dd, J= 16.8, 1.9 Hz, 1H, CH), 3.51 (dd, J= 14.5, 3.1 Hz, 1H, CH), 3.56-3.63 (m, IH, CH), 3.66 (s, 
3H, OCH3), 3.77 (s, 3H, OCH3), 7.22 (d, J= 7.9 Hz, IH, ArH), 7.27 (s, IH, ArH), 7.40 (d, J= 7.9 Hz, 3H, 
ArH), 7.82 (d, J= 7.9 Hz, 2H, ArH); L~C NMR (CDC13, 50.3 MHz) ~ 21.6(q), 31.3(d), 34.3(0, 35.2(t), 
53.0(q), 53.1(s), 53.2(q), 62.4(t), l10.9(s), 118.4(s), 127.9(d), 130.2(d), 131.0(d), 136.2(s), 136.8(s), 
139.8(s), 145.3(s), 170.2(s), 171.7(s); Anal. Calcd for C23H23NO6S: C, 62.57; H, 5.25; N, 3.17. Found: C, 
62.58; H, 5.20; N, 3.17. 
6-Cyano-3,4-dihydro-2,2-diisopropoxycarbonyl-4-(p-toluenesulfonylmethyl)- IH-naphthalene 
21: white crystals; mp 135-136°C; IR (CHCI3)3010, 2985, 2925, 2850, 2230, 1725, 1600, 1465, 1455, 1275, 
1250, 1210, 1145, 1105 cm-~; ~H NMR (CDCI 3, 400 MHz) 6 1.11 (d, J= 6.2 Hz, 3H, CH3), 1.22 (d, J= 6.2 
Hz, 3H, CH3), 1.25 (d, J= 6.2 Hz, 3H, CH3), 1.26 (d, J= 6.2 Hz, 3H, CH3), 2.17 (dd, J= 14.0, 9.6 Hz, IH, 
CH), 2.48 (s, 3H, CH3), 2.93 (ddd, J= 14.0, 6.9, 1.6 Hz, IH, CH), 3.18 (d, J= 16.6 Hz, IH, CH), 3.33 (dd, 
J= 16.6, 1.6 Hz, IH, CH), 3.37 (dd, J= 14.6, 8.1 Hz, IH, CH), 3.49 (dd, J= 14.6, 3.2 Hz, IH, CH), 3.59- 
3.69 (m, IH, CH), 4.95 (septet, J= 6.2 Hz, IH, CH), 5.05 (septet, J= 6.2 Hz, 1H, CH), 7.22 (d, J= 8.0 Hz, 
IH, ArH), 7.27 (d, J= 8.0 Hz, IH, ArH), 7.39 (s, 1H, ArH), 7.40 (d, J= 8.0 Hz, 2H, ArH), 7.83 (d, J= 8.0 
Hz, 2H, ArH); ~3C NMR (CDC13, 50.3 MHz) ~ 21.3(q), 21.38(q), 21.43(q), 21.6(q), 31.2(d), 34.5(t), 35.2(t), 
53.2(s), 62.7(t), 69.3(d), 69.6(d), l10.7(s), 118.5(s), 127.9(d), 130.0(d), 130.1(d), 131.O(d), 136.4(s), 
137.2(s), 140.2(s), 145.2(s), 169.2(s), 170.2(s); Anal. Calcd for C27H3~NO6S: C, 65.17; H, 6.28; N, 2.81. 
Found: C, 64.91; H, 6.31; N, 2.85. 
2-Methanesulfonyl-6-methoxy- 1,2,3,4-tetrahydro-4-(p-toluenesulfonylmethyl)-isoquinoline 
6a: white crystals; mp 155-156 °C; IR (CHCI3) 3020, 2930, 1615, 1505, 1465, 1340, 1300, 1240, 1150, 970 
cm'~; IH NMR (CDCI 3, 400 MHz) 5 2.45 (s, 3H, CH3), 2.92 (s, 3H, CH3), 3.11 (d, J= 13.8 Hz, 1H, CH), 
3.13 (ddm, J= 11.9, 2.7 Hz, 1H, CH), 3.66 (din, J= 9.5 Hz, 1H, CH), 3.73 (dd, J= 13.8, 9.5 Hz, IH, CH), 
3.78 (s, 3H, OCH3), 4.08 (d, J= 14.6 Hz, IH, CH), 4.26 (d, J= 11.9 Hz, IH, CH), 4.61 (d, J= 14.6 Hz, IH, 
CH), 6.68 (d, J= 2.5 Hz, 1H, ArH), 6.78 (dd, J= 8.5, 2.5 Hz, IH, ArH), 6.97 (d, J= 8.5 Hz, 1H, ArH), 7.37 
(d, J= 8.1 Hz, 2H, ArH), 7.86 (d, J= 8.1 Hz, 2H, ArH); ~3C NMR (CDC13, 50.3 MHz) ~ 21.6(q), 33.6(d), 
35.4(q), 46.7(t), 46.8(t), 55.4(q), 60.2(t), 113.1(d), 114.3(d), 123.6(s), 127.6(d), 128.0(d), 130.O(d), 
135.9(s), 136.6(s), 144.9(s), 158.9(s); Anal. Calcd for C~gH23NOsS2: C, 55.73; H, 5.66; N, 3.42. Found: C, 
55.75; H, 5.74; N, 3.47. 
2-(2•4•6-Mesity•enesu•f•ny•)-6-meth•xy-••2•3•4-tetrahydr•-4-(p-t••uenesu•f•ny•methy•)- 
isoquinoline 6b: white crystals; mp 194-195 °C; IR (CHC13) 3010, 1605, 1320, 1155, 1035 cm~; ~H NMR 
(CDCI 3, 400 MHz) 8 2.36 (s, 3H, CH.0, 2.45 (s, 3H, CH3), 2.62 (s, 6H, CH3), 2.97 (d, J= 14.3 Hz, 1H, 
CH), 3.10 (dd, J= 14.3, 9.2 Hz, IH, CH), 3.15 (dd, J= 12.9, 2.8 Hz, 1H, CH), 3.49 (dm, J= 9.2 Hz, IH, 
CH), 3.74 (s, 3H, OCH.0, 3.80 (d, J= 12.9 Hz, 1H, CH), 4.17 (d, J= 14.9 Hz, IH, CH), 4.61 (d, J= 14.9 
Hz, 1H, CH), 6.55 (d, J= 2.3 Hz, IH, ArH), 6.76 (dd, J= 8.5, 2.3 Hz, IH, ArH), 6.99 (d, J= 8.5 Hz, IH, 
ArH), 7.01 (s, 2H, ArH), 7.32 (d, J= 8.0 Hz, 2H, ArH), 7.57 (d, J= 8.0 Hz, 2H, ArH); 13C NMR (CDCI 3, 
50.3 MHz) 8 21.0(q), 21.5(q), 22.9(q), 33.3(d), 45.0(t), 46.2(t), 55.3(q), 60.2(0, 112.9(d), 114.0(d), 
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124.0(s), 127.8(d), 129.8(d), 131.3(s), 132.1(d), 135.8(s), 136.1(s), 140.4(s), 142.9(s), 144.8(s), 158.7(s); 
Anal. Calcd for C27H3~NO5S2: C, 63.13; H, 6.08; N, 2.73. Found: C, 63.02; H, 6.08; N, 2.81. 
2.Methanesulfonyl.6.methyl- 1,2,3,4-tetrahydro-4-(p-toluenesulfonylmethyl)-lsoqulnoline 6c: 
white crystals; mp 155-156 °C; IR (CHC13) 3025, 2925, 1600, 1335, 1300, 1230, 1150, 1090, 970 cmt; ~H 
NMR (CDC13, 400 MHz) ~ 2.29 (s, 3H, CH3), 2.45 (s, 3H, CH3), 2.92 (s, 3H, CH3), 3.06-3.15 (m, 2H, 
CH2), 3.65 (d, J= 9.5 Hz, 1H, CH), 3.72 (dd, J= 13.7, 9.5 Hz, IH, CH), 4.10 (d, J= 14.8 Hz, 1H, CH), 
4.26 (d, J= 12.0 Hz, 1H, CH), 4.63 (d, J= 14.8 Hz, 1H, CH), 6.94 (d, J= 7.9 Hz, 1H, ArH), 6.96 (s, IH, 
ArH), 7.02 (d, J= 7.9 Hz, IH, ArH), 7.37 (d, J= 7.8 Hz, 2H, ArH), 7.86 (d, J= 7.8 Hz, 2H, ArH); ~3C NMR 
(CDCI 3, 50.3 MHz) fi 20.9(q), 21.6(q), 33.3(d), 35.4(q), 46.8(t), 46.9(t), 60.2(t), 126.3(d), 127.9(d), 
128.4(d), 128.6(s), 129.3(d), 130.0(d), 134.5(s), 136.6(s), 137.4(s), 144.8(s); Anal. Calcd for CIgH23NO4S2: 
C, 57.99; H, 5.89; N, 3.56. Found: C, 57.91; H, 5.88; N, 3.49. 
2-(2•4•6-Mes•ty•enesu•f•ny•)-6-methy•-••2•3•4-tetrahydr•-4-(p-t••uenesu•f•ny•methy•)- 
isoqulnoline 6d: white crystals; mp 195-196 °C; IR (CHCI3) 3015, 2925, 1605, 1465, 1320, 1230, 1155, 
1090, 960 cm'l; IH NMR (CDCI 3, 400 MHz) 8 2.27 (s, 3H, CH3), 2.36 (s, 3H, CH3), 2.45 (s, 3H, CH3), 
2.63 (s, 6H, CH3), 2.95 (dm, J= 14.2 Hz, IH, CH), 3.10 (dd, J= 14.2, 9.4 Hz, 1H, CH), 3.16 (ddm, J= 
12.9, 3.4 Hz, IH, CH), 3.52 (dm, J= 9.4 Hz, IH, CH), 3.80 (dm, J= 12.9 Hz, 1H, CH), 4.20 (d, J= 15.2 
Hz, 1H, CH), 4.64 (d, J= 15.2 Hz, 1H, CH), 6.87 (s, 1H, ArH), 6.97 (d, J= 7.9 Hz, IH, ArH), 6.99-7.05 
(m, 1H, ArH), 7.01 (s, 2H, ArH), 7.31 (d, J= 8.2 Hz, 2H, ArH), 7.57 (d, J= 8.2 Hz, 2H, ArH); ~3C NMR 
(CDC13, 50.3 MHz) 8 20.9(q), 21.0(q), 21.6(q), 22.9(q), 33.0(d), 45.3(t), 46.3(t), 60.4(t), 126.6(d), 
127.8(d), 128.2(d), 129.0(s), 129.1(d), 129.8(d), 131.5(s), 132.1(d), 134,5(s), 136.3(s), 137.3(s), 140.5(s), 
142.9(s), 144.8(s); Anal. Calcd for C27H31NO452: C, 65.16; H, 6.28; N, 2.81. Found: C, 65.09; H, 6.27; N, 
2.82. 
2-Methanesuifonyl-l,2,3,4-tetrahydro-4-(p-toluenesulfonylmethyl)-isoquinoline 6e: white 
crystals; mp 148-149 °C; IR (CHCI3) 3025, 1600, 1340, 1215, 1150, 970 cm'Z; tH NMR (CDC13, 400 MHz) ~i 
2.45 (s, 3H, CH3), 2.94 (s, 3H, cn3), 3.10 (d, J= 12.8 Hz, IH, CH), 3.16 (dm, J= 12.4 Hz, IH, CH), 3.68 
(dm, J= 9.7 Hz, 1H, CH), 3.73 (dd, J= 12.8, 9.7 Hz, 1H, CH), 4.15 (d, J= 15.1 Hz, IH, CH), 4.28 (dm, J= 
12.4 Hz, IH, CH), 4.67 (d, J= 15.1 Hz, 1H, CH), 7.02-7.08 (m, 1H, ArH), 7.14-7.26 (m, 3H, ArH), 7.37 
(d, J= 8.2 Hz, 2H, ArH), 7.85 (d, J= 8.2 Hz, 2H, ArH); J3C NMR (CDCI 3, 50.3 MHz) ~5 21.6(q), 33.4(d), 
35.4(q), 46.8(t), 47.0(t), 60.2(t), 126.5(d), 127.5(d), 127.6(d), 127.9(d), 129.0(d), 130.O(d), 131.7(s), 
134.7(s), 136.5(s), 144.9(s); Anal. Calcd for CtsH2~NO4S2: C, 56.97; H, 5.58; N, 3.69. Found: C, 56.94; H, 
5.59; N, 3.67. 
2.(2,4,6-Mesitylenesuifonyl)- 1,2,3,4-tet rahydro-4- (p-toluenesulfonylmethyl)-isoquinoline 
6f: white crystals; mp 172-173 °C; IR (CHC13) 3025, 2925, 1600, 1455, 1320, 1215, 1155, 1090, 955 cm"; ~H 
NMR (CDCI 3, 400 MHz) ~ 2.36 (s, 3H, CH3), 2.45 (s, 3H, cn3), 2.63 (s, 6H, CH3), 2.95 (d, J= 14.3 Hz, 
IH, CH), 3.10 (dd, J= 14.3, 9.4 Hz, 1H, CH), 3.19 (dd, J= 12.9, 2.5 Hz, 1H, CH), 3.54 (dm, J= 9.4 Hz, 
IH, CH), 3.85 (d, J= 12.9 Hz, 1H, CH), 4.24 (d, J= 15.4 Hz, 1H, CH), 4.69 (d, J= 15.4 Hz, IH, CH), 7.02 
(s, 2H, ArH), 7.04-7.11 (m, 2H, ArH), 7.15-7.23 (m, 2H, ArH), 7.32 (d, J= 8.1 Hz, 2H, ArH), 7.57 (d, J= 
8.1 Hz, 2H, ArH); ~3C NMR (CDC13, 50.3 MHz) ~ 21.1(q), 21.6(q), 23.0(q), 33.1(d), 45.5(t), 46.3(t), 
60.3(0, 126.7(d), 127.3(d), 127.6(d), 127.8(d), 128.8(d), 129.9(d), 131.4(s), 132.1(s), 132.2(d), 134.8(s), 
136.3(s), 140.6(s), 143.0(s), 144.8(s); Anal. Calcd for C26H29NO452: C, 64.57; H, 6.04; N, 2.90. Found: C, 
64.59; H, 6.08; N, 2.94. 
6-Bromo-2-methanesulfonyl- 1,2,3,4-tetrahydro-4-(p-toluenesulfonyimethyl)-isoquinoline 6g: 
white crystals; mp 174-175 °C; IR (CHC13) 3025, 1600, 1340, 1300, 1225, 1085, 970 cm'~; ~H NMR (CDCI 3, 
400 MHz) 5 2.45 (s, 3H, CH3), 2.93 (s, 3H, CH3), 3.07 (d, J= 13.4 Hz, 1H, CH), 3.13 (dm, J= 12.3 Hz, 
1H, CH), 3.65 (dm, J= 9.3 Hz, IH, CH), 3.70 (dd, J= 13.4, 9.3 Hz, 1H, CH), 4.07 (d, J= 15.3 Hz, 1H, 
CH), 4.27 (d, J= 12.3 Hz, 1H, CH), 4.62 (d, J= 15.3 Hz, 1H, CH), 6.93 (d, J= 8.2 Hz, 1H, ArH), 7.28 (bs, 
1H, ArH), 7.32 (din, J= 8.2 Hz, 1H, ArH), 7.37 (d, J= 7.5 Hz, 2H, ArH), 7.84 (d, J= 7.5 Hz, 2H, ArH); '3C 
NMR (CDC! 3, 50.3 MHz) ~i 21.6(q), 33.2(d), 35.8(q), 46.6(t), 46.7(t), 59.9(t), 121.1(s), 128.0(d), 128.1(d), 
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130.1(d), 130.7(d), 131.8(d), 136.3(s), 136.9(s), 145.1(s); Anal. Calcd for C~sH2oBrNO4S2: C, 47.17; H, 
4.40; N, 3.06. Found: C, 47.11; H, 4.37; N, 2.98. 
6-Bromo-2-(2,4,6-mesitylenesulfonyl)-  1,2,3,4-tetrahydro-4-(p-toluenesulfonyimethyl)-  
isoquinoline 6h: white crystals; mp 186-187 °C; IR (CHCI3) 3020, 2925, 1600, 1325, 1300, 1225, 1155, 
1085, 960 cm'l; IH NMR (CDCI 3, 400 MHz) ~ 2.37 (s, 3H, CH3), 2.46 (s, 3H, CH3), 2.63 (s, 6H, CH3), 
2.92 (d, J= 14.2 Hz, 1H, CH), 3.09 (dd, J= 14.2, 9.3 Hz, 1H, CH), 3.16 (dd, J= 13.1, 2.7 Hz, IH, CH), 
3.53 (dm, J= 9.3 Hz, 1H, CH), 3.85 (d, J= 13.1 Hz, 1H, CH), 4.17 (d, J= 15.6 Hz, IH, CH), 4.64 (d, J= 
15.6 Hz, 1H, CH), 6.97 (d, J= 8.3 Hz, 1H, ArH), 7.02 (s, 2H, ArH), 7.18 (d, J= 1.7 Hz, IH, ArH), 7.30- 
7.35 (m, 3H, ArH), 7.58 (d, J-- 8.2 Hz, 2H, ArH); ~3C NMR (CDC13, 100.6 MHz) 8 21.1(q), 21.7(q), 
23.0(q), 33.0(d), 45.3(t), 46.2(t), 60.2(t),121.1(s), 127.9(d), 128.4(d), 130.0(d), 130.6(d), 131.2(s), 
131.6(d), 132.3(d), 136.2(s), 137.1(s), 140.6(s), 143.2(s), 145.0(s); Anal. Calcd for C26H2sBrNO4S2: C, 
55.51; H, 5.02; N, 2.49. Found: C, 55.42; H, 5.05; N, 2.54. 
6-Chloro-2-methanesulfonyl-  1,2,3,4-tetrahydro-4-(p-toluenesulfonylmethyl)-isoquinoline 6i: 
white crystals; mp 159-160 °C; IR (CHCI3)3025, 1600, 1340, 1300, 1230, 1150, 1090, 970 cm~; ~H NMR 
(CDCI 3, 400 MHz) 8 2.46 (s, 3H, CH3), 2.94 (s, 3H, CH3), 3.08 (d, J= 13.0 Hz, 1H, CH), 3.14 (dd, J= 

12.6, 2.8 Hz, IH, CH), 3.66 (dm, J= 9.7 Hz, 1H, CH), 3.71 (dd, J= 13.0, 9.7 Hz, 1H, CH), 4.10 (d, J= 

15.2 Hz, 1H, CH), 4.29 (d, J= 12.6 Hz, 1H, CH), 4.65 (d, J= 15.2 Hz, 1H, CH), 7.00 (d, J= 8.3 Hz, 1H, 
ArH), 7.15 (d, J= 1.9 Hz, 1H, ArH), 7.19 (dd, J= 8.3, 1.9 Hz, 1H, ArH), 7.38 (d, J= 8.2 Hz, 2H, ArH), 
7.85 (d, J= 8.2 Hz, 2H, ArH); ~3C NMR (CDCI 3, 50.3 MHz) ~ 21.6(q), 33.3(d), 35.6(q), 46.6(t), 46.7(t), 
59.9(0, 127.8(d), 127.9(d), 128.0(d), 128.9(d), 130.1(d), 130.2(s), 133.2(s), 136.3(s), 136.6(s), 145.1(s); 
Anal. Calcd for CtsH20CINO4S2: C, 52.23; H, 4.87; N, 3.38. Found: C, 52.21; H, 4.93; N, 3.38. 
6-Ch••r•-2-(2•4•6-mesity•enesu•f•ny•)-••2•3•4-tetrahydr•-4-(p-t••uenesu•f•ny•methy•)- 
isoquinoline 6j: white crystals; mp 178-179 °C; IR (CHCI3) 3025, 2925, 1600, 1325, 1210, 1155, 1090 
cmt; IH NMR (CDC13, 400 MHz) ~ 2.37 (s, 3H, CH3), 2.46 (s, 3H, CH3), 2.63 (s, 6H, CH3), 2.92 (d, J= 
14.2 Hz, IH, CH), 3.08 (dd, J= 14.2, 9.3 Hz, 1H, CH), 3.16 (ddm, J= 13.0, 3.3 Hz, IH, CH), 3.52 (dm, J= 
9.3 Hz, 1H, CH), 3.85 (d, J= 13.0 Hz, 1H, CH), 4.20 (d, J= 15.6 Hz, IH, CH), 4.66 (d, J= 15.6 Hz, IH, 
CH), 7.02 (s, 2H, ArH), 7.00-7.06 (m, 2H, ArH), 7.18 (dd, J= 8.3, 2.0 Hz, 1H, ArH), 7.33 (d, J-- 8.2 Hz, 
2H, ArH), 7.57 (d, J= 8.2 Hz, 2H, ArH); ~3C NMR (CDC13, 100.6 MHz) ~ 21.1(q), 21.7(q), 23.0(q), 
33.1(d), 45.2(t), 46.1(t), 60.1(t), 127.7(d), 127.9(d), 128.2(d), 128.7(d), 129.9(d), 130.7(s), 131.3(s), 
132.2(d), 133.2(s), 136.1(s), 136.7(s), 140.6(s), 143.2(s), 145.0(s); Anal. Calcd for C26H2sCINO4S2: C, 
60.28; H, 5.45; N, 2.70. Found: C, 60.26; H, 5.53; N, 2.69. 
6-Fluoro-2-methanesulfonyl-  1,2,3,4-tetrahydro-4-(p-toluenesulfonyimethyi)-isoquinoline 6k: 
white crystals; mp 78-79 °C; IR (CHCI3) 3030, 1620, 1600, 1505, 1340, 1230, 1150 cm'~; ~H NMR (CDCI 3, 
400 MHz) ~ 2.45 (s, 3H, CH3), 2.94 (s, 3H, CH3), 3.08 (d, J= 13.3 Hz, IH, CH), 3.15 (dm, J= 12.5 Hz, 
1H, CH), 3.66 (dm, J= 9.5 Hz, IH, CH), 3.71 (dd, J= 13.3, 9.5 Hz, IH, CH), 4.11 (d, J= 14.9 Hz, 1H, 
CH), 4.26 (d, J= 12.5 Hz, IH, CH), 4.64 (d, J= 14.9 Hz, IH, CH), 6.88 (dd, J= 9.1, 2.5 Hz, IH, ArH), 
6.94 (td, J= 8.4, 2.5 Hz, 1H, ArH), 7.04 (dd, J= 8.4, 5.5 Hz, 1H, ArH), 7.37 (d, J= 8.2 Hz, 2H, ArH), 7.85 
(d, J= 8.2 Hz, 2H, ArH); ~3C NMR (CDC13, 50.3 MHz) 8 21.6(q), 33.4(d), 35.5(q), 46.5(t), 46.6(t), 60.O(t), 
115.0(dd, JC.F = 21.8 HZ), 115.3(dd, Jc.F = 21.5 Hz), 127.3(d, Jc.~= 3.1 Hz), 127.9(d), 128.2(dd, Jc.v= 8.2 
Hz), 130.0(d), 136.3(s), 136.8(d, Jc.~= 7.1 Hz), 145.1(s), 161.6(d, Jc.~= 247.3 Hz); Anal. Calcd for 
C~sH2oFNO4S2: C, 54.39; H, 5.07; N, 3.52. Found: C, 54.27; H, 5.00; N, 3.46. 
6-Fluoro-2-(2,4,6-mesitylenesulfonyl)-  1,2,3,4-tetrahydro-4-(p-toluenesulfonyimethyl)-  
isoquinoline 61: white crystals; mp 164-165 °C; IR (CHCI3) 3030, 2925, 1600, 1505, 1325, 1150 cmJ; tH 
NMR (CDCI 3, 400 MHz) 6 2.36 (s, 3H, CH3), 2.46 (s, 3H, CH3), 2.63 (s, 6H, CH3), 2.92 (d, J= 14.2 Hz, 
IH, CH), 3.09 (dd, J= 14.2, 9.2 Hz, 1H, CH), 3.17 (dd, J= 12.9, 3.3 Hz, IH, CH), 3.51 (dm, J= 9.2 Hz, 
IH, CH), 3.83 (d, J= 12.9 Hz, IH, CH), 4.19 (d, J= 15.2 Hz, 1H, ArH), 4.66 (d, J= 15.2 Hz, 1H, CH), 6.76 
(dd, J= 9.2, 2.4 Hz, 1H, ArH), 6.91 (td, J= 8.4, 2.4 Hz, 1H, ArH), 7.02 (s, 2H, ArH), 7.06 (dd, J= 8.4, 5.6 
Hz, IH, ArH), 7.33 (d, J= 8.1 Hz, 2H, ArH), 7.58 (d, J= 8.1 Hz, 2H, ArH); ~3C NMR (CDC13, 50.3 MHz) 8 
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20.9(q), 21.4(q), 22.7(q), 33.0(d), 45.0(t), 45.9(t), 59.9(t), 114.7(dd, Jc.F= 21.8 Hz), 114.9(dd, Jc.~ 21.4 
Hz), 127.6(d), 128.3(dd, Jc.F= 8.2 Hz), 129.8(d), 131.1(s), 132.0(d), 135.9(s), 136.6(d, Jc.~= 7.1 Hz), 
140.3(s), 142.9(s), 144.8(s), 161.5(d, Jc.F= 246.7 Hz); Anal. Calcd for C26H28FNO4S2: C, 62.25; H, 5.63; N, 
2.79. Found: C, 62.14; H, 5.71; N, 2.87. 
6•Eth•xycarb•ny••2•methanesu•f•ny••••2•3•4•tetrahydr••4•(p-t••uenesu•f•ny•methy•)• 
isoquinoline 6m: white crystals; mp 160-161 °C; IR (CHC13) 3025, 1715, 1600, 1340, 1280, 1150, 1105, 
1090, 970 cm~; tH NMR (CDCI3, 400 MHz) 8 1.40 (t, J= 7.1 Hz, 3H, CH3), 2.45 (s, 3H, CH3), 2.97.(s, 3H, 
CH3), 3.12 (dm, J= 12.4 Hz, IH, CH), 3.19 (dm, J= 12.6 Hz, 1H, CH), 3.67-3.80 (m, 2H, CH), 4.20 (d, J= 
15.9 Hz, IH, CH), 4.32-4.45 (m, 3H, CH, OCH2), 4.74 (d, J= 15.9 Hz, 1H, CH), 7.14 (d, J= 8.1 Hz, IH, 
ArH), 7.38 (d, J= 8.1 Hz, 2H, ArH), 7.81-7.90 (m, 4H, ArH); 13C NMR (CDCi 3, 100.6 MHz) 8 14.3(q), 
21.6(q), 33.5(d), 35.8(q), 46.5(t), 47.2(t), 59.8(t), 61.2(t), 126.7(d), 128.0(d), 128.5(d), 130.1(d), 130.3(d), 
135.0(s), 136.5(s), 136.7(s), 145.0(s), 165.8(s); Anal. Calcd for C21H25NO6S2: C, 55.86; H, 5.58; N, 3.10. 
Found: C, 55.81; H, 5.62; N, 3.15. 
6-Ethoxycarbonyl-2-(2,4,6-mesitylenesulfonyl)-  1,2,3,4-tetrahydro-4-(p- 
toluenesulfonyimethyl)-isoquinoline 6n: white crystals; mp 82-83 °C; IR (CHC13) 3030, 2980, 1710, 
1605, 1335, 1285, 1160 cm~; ~H NMR (CDCI 3, 400 MHz) 8 1.38 (t, J= 7.1 Hz, 3H, CH3), 2.37 (s, 3H, 
CH3), 2.45 (s, 3H, CH3), 2.64 (s, 6H, CH3), 2.97 (d, J= 14.1 Hz, 1H, CH), 3.13 (dd, J= 14.1, 9.9 Hz, 1H, 
CH), 3.21 (dd, J= 13.0, 2.7 Hz, 1H, CH), 3.61 (dm, J= 9.9 Hz, IH, CH), 3.97 (d, J= 13.0 Hz, IH, CH), 
4.29 (d, J= 16.2 Hz, 1H, CH), 4.29-4.44 (m, 2H, OCH2), 4.75 (d, J= 16.2 Hz, 1H, CH), 7.03 (s, 2H, ArH), 
7.17 (d, J= 8.1 Hz, IH, ArH), 7.33 (d, J= 8.1 Hz, 2H, ArH), 7.59 (d, J= 8.1 Hz, 2H, ArH), 7.73 (s, IH, 
ArH), 7.86 (d, J= 8.1 Hz~ 1H, ArH); ~3C NMR (CDC13, 100.6 MHz) 8 14.3(q), 21.1(q), 21.6(q), 23.0(q), 
33.2(d), 45.8(t), 46.0(t), 59.9(t), 61.2(t), 127.0(d), 127.9(d), 128.3(d), 129.9(d), 130.O(s), 130.1(d), 
131.3(s), 132.2(d), 135.1(s), 136.3(s), 137.2(s), 140.6(s), 143.1(s), 144.9(s), 165.8(s); Anal. Calcd for 
C29H33NO652: C, 62.68; H, 5.99; N, 2.52. Found: C, 62.66; H, 6.04; N, 2.45. 
N-[2-(p-Anisyi)-3-(p-toluenesulfonyl)-propyl]-methanesulfonamide 7a: white crystals; mp 129- 
130 °C; IR (CHCI3)3305, 3015, 2930, 1615, 1510, 1410, 1330, 1220, 1150, 1090, 1035, 970 cm"; ~H NMR 
(CDCI3, 400 MHz) 8 2.42 (s, 3H, CH3), 2.84 (s, 3H, CH3), 3.32-3.48 (m, 3H, CH), 3.50-3.63 (m, 2H, CH), 
3.76 (s, 3H, OCH3), 4.56-4.65 (m, 1H, NH), 6.78 (d, J= 8.6 Hz, 2H, ArH), 7.00 (d, J= 8.6 Hz, 2H, ArH), 
7.28 (d, J=.8.4 Hz, 2H, A rH), 7.68 (d, J= 8.4 Hz, 2H, ArH); 13C NMR (CDCI 3, 50.3 MHz) 8 21.6(q), 
39.9(d), 40.5(q), 47.8(t), 55.3(q), 59.0(t), 114.4(d), 127.9(d), 128.7(d), 129.8(d), 130.7(s), 136.2(s), 
144.7(s), 159.0(s); Anal. Calcd for C~sH23NOsS2: C, 54.39; H, 5.83; N, 3.52. Found: C, 54.36; H, 5.84; N, 
3.47. 
N-[2-(p-Anisyi)-3-(p-toluenesulfonyl)-propyl]-2,4,6-mesitylenesulfonamide 7b: white crystals; 
mp 134-135 °C; IR (CHCI.0 3370, 3010, 2935, 1605, 1510, 1405, 1325, 1250, 1215, 1155, 1090 cml; ~H 
NMR (CDCI 3, 400 MHz) 8 2.29 (s, 3H, CH3), 2.40 (s, 3H, CH3), 2.52 (s, 6H, CH3), 3.02-3.11 (m, 1H, 
CH), 3.24-3.38 (m, 3H, CH), 3.39-3.48 (m, 1H, CH), 3.75 (s, 3H, OCH3), 4.69-4.79 (m, 1H, NH), 6.72 (d, 
J= 8.5 Hz, 2H, ArH), 6.87 (d, J= 8.5 Hz, 2H, ArH), 6.92 (s, 2H, ArH), 7.24 (d, J= 8.1 Hz, 2H, ArH), 7.61 
(d, J= 8.1 Hz, 2H, ArH); ~3C NMR (CDCI 3, 50.3 MHz) 8 20.9(q), 21.5(q), 22.8(q), 39.3(d), 47.0(t), 55.2(q), 
59.2(t), 114.3(d), 127.8(d), 128.4(d), 129.7(d), 130.7(s), 131.9(d), 133.3(s), 136.2(s), 138.9(s), 142.2(s), 
144.6(s), 159.0(s); Anal. Calcd for C26H3~NOsS2: C, 62.25; H, 6.23; N, 2.79. Found: C, 62.11; H, 6.25; N, 
2.67. 
N-[3-(p-Toluenesulfonyl)-2-(p-tolyl)-propyl]-methanesulfonamide 7e: white crystals; mp 173-174 
°C; IR (KBr)3445, 3260, 2970, 1595, 1420, 1320, 1285, 1160, 1135, 1090, 960 cm~; ~H NMR (CDC13, 400 
MHz) 8 2.29 (s, 3H, CH3), 2.43 (s, 3H, CH3), 2.84 (s, 3H, CH3), 3.37 (dd, J= 13.5, 4.6 Hz, 1H, CH), 3.37- 
3.50 (m, 2H, CH), 3.50-3.65 (m, 2H, CH), 4.40-4.55 (m, 1H, NH), 6.97 (d, J= 7.9 Hz, 2H, ArH), 7.07 (d, 
J= 7.9 Hz, 2H, ArH), 7.29 (d, J= 8.1 Hz, 2H, ArH), 7.70 (d, J= 8.1 Hz, 2H, ArH); ~3C NMR (CDCI 3, 50.3 
MHz) 8 21.O(q), 21.6(q), 40.1(d), 40.5(q), 47.6(t), 58.9(t), 127.5(d), 128.0(d), 129.8(d), 129.9(d), 135.8(s), 
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136.2(s), 137.7(s), 144.9(s); Anal. Calcd for C~sH23NO~S:: C, 56.67; H, 6.08; N, 3.67. Found: C, 56.68; H, 
6.09; N, 3.67. 
N-[3-(p-Toluenesulfonyl)-2-(p-tolyl)-propyl]-2,4,6-mesitylenesulfonamide 7d: white crystals; 
mp 142-143 °C; IR (CHCI3)3365, 3015, 2925, 1600, 1405, 1320, 1220, 1155, 1090 cmJ; ~H NMR (CDCI 3, 
400 MHz) 8 2.29 (s, 3H, CH3), 2.31 (s, 3H, CH3), 2.42 (s, 3H, CH3), 2.53 (s, 6H, CH3), 3,04-3.15 (m, 1H, 
CH), 3.24-3.50 (m, 4H, CH), 4.63 (bs, 1H, NH), 6.85 (d, J= 7.8 Hz, 2H, ArH), 6.93 (s, 2H, ArH), 7.02 (d, 
J= 7.8 Hz, 2H, ArH), 7.26 (d, J= 8.0 Hz, 2H, ArH), 7.64 (d, J= 8.0 Hz, 2H, ArH); J~C NMR (CDCI 3, 50.3 
MHz) 8 20.9(q), 21.0(q), 21.6(q), 22.8(q), 39.7(d), 46.9(t), 59.1(t), 127.3(d), 127.9(d), 129.7(d), 129.8(d), 
132.0(d), 133.3(s), 135.8(s), 136.2(s), 137.5(s), 139.0(s), 142.2(s), 144.7(s); Anal. Calcd for C~_6H31NO4S2: 
C, 64.30; H, 6.43; N, 2.88. Found: C, 64.27; H, 6.51; N, 2.93. 
N-[2-Phenyl-3-(p-toluenesulfonyl)-propyi]-methanesulfonamide 7e: white crystals; mp 175-176 °C; 
IR (KBr) 3445, 3250, 3025, 2970, 1595, 1430, 1325, 1285, 1160, 1095, 965 cm~; ~H NMR (CDCI 3, 400 
MHz) 8 2.43 (s, 3H, CH3) , 2.84 (s, 3H, CH3), 3.39 (dd, J= 13.6, 4.2 Hz, 1H, CH), 3.44-3.69 (m, 4H, CH), 
4.49 (t, J= 5.8 Hz, IH, NH), 7.10 (d, J= 6.6 Hz, 2H, ArH), 7.20-7.33 (m, 3H, ArH), 7.29 (d, J= 8.2 Hz, 
2H, ArH), 7.72 (d, J= 8.2 Hz, 2H, ArH); ~3C NMR (CDC13, 100.6 MHz) ~ 21.6(q), 40.5(d), 40.6(q), 47.6(t), 
58.8(t), 127.6(d), 127,9(d), 128.0(d), 129.2(d), 130.0(d), 136.3(s), 139.1(s), 145.0(s); Anal. Calcd for 
CI7H21NO4S2: C, 55.56; H, 5.76; N, 3.81. Found: C, 55.39; H, 5.82; N, 3.63. 
N-[2-Phenyl-3-(p-toluenesulfonyl)-propyl]-2,4,6-mesitylenesulfonamide 7f: white crystals; mp 
131-132 °C; IR (CHC13) 3410, 3020, 2940, 1600, 1455, 1320, 1155, 1090 cm~; ~H NMR (CDCI3, 400 MHz) 

2.30 (s, 3H, CHa), 2.42 (s, 3H, CH3) , 2.53 (s, 6H, CH3), 3.07-3.19 (m, 1H, CH), 3.26-3.52 (m, 4H, CH), 
4.62-4.70 (m, IH, NH), 6.93 (s, 2H, ArH), 6.95-7.00 (m, 2H, ArH), 7.17-7.24 (m, 3H, ArH), 7.26 (d, J= 
8.1 Hz, 2H, ArH), 7.65 (d, J= 8.1 Hz, 2H, ArH); ~3C NMR (CDCI3, 100.6 MHz) 8 20.9(q), 21.5(q), 22.7(q), 
40.1(d), 46.9(t), 59.0(t), 127.4(d), 127.7(d), 127.9(d), 129.0(d), 129.8(d), 132.0(d), 133.3(s), 136.2(s), 
138.9(s), 139.0(s), 142.2(s), 144.7(s); Anal. Calcd for C25H29NO4S2: C, 63.67; H, 6.20; N, 2.97. Found: C, 
63.56; H, 6.14; N, 2.98. 
N-[2-(p-Bromophenyl)-3-(p-toluenesulfonyl)-propyl]-methanesulfonamide 7g: white crystals; mp 
183-184 °C; IR (KBr) 3360, 3275, 3020, 2930, 1595, 1490, 1410, 1315, 1285, 1140, 1065, 975 cm~; ~H 
NMR (CDCI3, 400 MHz) ~5 2.44 (s, 3H, CH3), 2.88 (s, 3H, CH3), 3.31-3.42 (m, 1H, CH), 3.42-3.62 (m, 4H, 
CH), 4.54 (bs, 1H, NH), 6.98 (d, J= 8.1 Hz, 2H, ArH), 7.29 (d, J= 8.0 Hz, 2H, ArH), 7.38 (d, J= 8.1 Hz, 
2H, ArH), 7.67 (d, J= 8.0 Hz, 2H, ArH); ~3C NMR (DMSO-d 6, 50.3 MHz) 8 21.3(q), 39.6(d), 40.9(q), 
47.6(t), 57.3(t), 120.2(s), 127.8(d), 129.7(d), 130.6(d), 131.1 (d), 136.6(s), 139.0(s), 144.3(s); Anal. Calcd 
for C~TH20BrNO4S2: C, 45.74; H, 4.52; N, 3.14. Found: C, 45.51; H, 4.49; N, 3.15. 
N-[2-(p-Bromophenyl)-3-(p-toluenesulfonyl)-propyl]-2,4,6-mesitylenesulfonamlde 7h: white 
crystals; mp 149-150 °C; IR (CHC13)3315, 3025, 2940, 1600, 1490, 1410, 1320, 1220, 1155, 1085, 1010 
cm~; ~H NMR (CDCI3, 400 MHz) 8 2.30 (s, 3H, CH3), 2.42 (s, 3H, CH3), 2.52 (s, 6H, CH3), 3.07-3.18 (m, 
1H, CH), 3.25-3.40 (m, 3H, CH, CH2), 3.48 (dd, J= 13.6, 5.7 Hz, 1H, CH), 4.79-4.87 (m, 1H, NH), 6.83 
(d, J= 8.4 Hz, 2H, ArH), 6.92 (s, 2H, ArH), 7.24 (d, J= 8.2 Hz, 2H, ArH), 7.27 (d, J= 8.4 Hz, 2H, ArH), 
7.60 (d, J= 8.2 Hz, 2H, ArH); ~3C NMR (CDCI3, 50.3 MHz) 8 20.9(q), 21.6(q), 22.8(q), 39.9(d), 46.9(t), 
58.7(t), 121.6(s), 127.8(d), 129.2(d), 129.8(d), 131.9(d), t32.0(d), 133.3(s), 136.1(s), 137.9(s), 138.9(s), 
142.4(s), 144.9(s); Anal. Calcd for C25H2sBrNO4S:: C, 54.54; H, 5.13; N, 2.54. Found: C, 54.41; H, 5.15; N, 
2.56. 
N-[2-(p-Chlorophenyl)-3-(p-toluenesulfonyl)-propyl]-methanesulfonamide 7i: white crystals; mp 
189-190 °C; IR (KBr)3445, 3255, 3020, 2970, 1595, 1495, 1430, 1325, 1285, 1160, 1135, 1090, 965 cm~; 
IH NMR (CDCI3, 400 MHz) ~ 2.44 (s, 3H, CH3), 2.89 (s, 3H, CH3), 3.36 (dd, J= 13.5, 4.9 Hz, 1H, CH), 
3.42-3.63 (m, 4H, CH), 4.43-4.52 (m, 1H, NH), 7.04 (d, J= 8.5 Hz, 2H, ArH), 7.24 (d, J= 8.5 Hz, 2H, 
ArH), 7.30 (d, J= 8.3 Hz, 2H, ArH), 7.69 (d, J= 8.3 Hz, 2H, ArH); ~3C NMR (CDC13, 50.3 MHz) 8 21.6(q), 
40.1 (d), 40.6(q), 47.5(t), 58.6(t), 127.9(d), 129.0(d), 129.3(d), 130.0(d), 133.9(s), 136.1 (s), 137.4(s), 
145.1(s); Anal. Calcd for C~TH20CINO4S2: C, 50.80; H, 5.02; N, 3.48. Found: C, 50.44; H, 5.13; N, 3.53. 
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N-[2-(p-Chlorophenyl)-3-(p-toluenesulfonyl)-propyl]-2,4,6.mesitylenesulfonamide 7j: white 
crystals; mp 137-138 °C; IR (CHCI3) 3320, 3030, 2930, 1605, 1450, 1325, 1215, 1155, 1085, 1015 cm'~; ~H 
NMR (CDCI 3, 400 MHz) 8 2.30 (s, 3H, CH3), 2.43 (s, 3H, CH3), 2.53 (s, 6H, CH3), 3.08-3.20 (m, 1H, 
CH), 3.24-3.42 (m, 3H, CH, CH2), 3.42-3.54 (rn, 1H, CH), 4.75 (bs, 1H, NH), 6.90 (d, J= 7.7 Hz, 2H, 
ArH), 6.93 (s, 2H, ArH), 7.15 (d, J= 7.7 Hz, 2H, ArH), 7.26 (d, J= 7.7 Hz, 2H, ArH), 7.62 (d, J= 7.7 Hz, 
2H, ArH); ~3C NMR (CDCI3, 50.3 MHz) 8 20.9(q), 21.6(q), 22.8(q), 39.8(d), 47.0(t), 58.8(t), 127.9(d), 
128.8(d), 129.1(d), 129.9(d), 132.0(d), 133.3(s), 133.6(s), 136.1(s), 137.4(s), 139.0(s), 142.4(s), 145.0(s); 
Anal. Calcd for C25H28ClNO4S2: C, 59.33; H, 5.58; N, 2.77. Found: C, 59.38; H, 5.60; N, 2.75. 
N-[2-(p-Fiuorophenyl)-3-(p-toluenesulfonyl)-propyl]-2,4,6-mesitylenesuifonamide 7k: white 
crystals; mp 126-127 °C; IR (KBr)3445, 3250, 3025, 2925, 1605, 1510, 1325, 1285, 1175, l l60, 1135, 960, 
835 cm'l; JH NMR (CDCI 3, 400 MHz) 8 2.44 (s, 3H, CH3), 2.88 (s, 3H, CH3), 3.35 (dd, J= 12.8, 3.9 Hz, 
1H, CH), 3.42-3.64 (m, 4H, CH, CH:), 4.40-4.48 (m, 1H, NH), 6.97 (t, J= 8.6 Hz, 2H, ArH), 7.09 (dd, J= 
8.6, 5.2 Hz, 2H, ArH), 7.31 (d, J=8.2 Hz, 2H, ArH), 7.71 (d, J= 8.2 Hz, 2H, ArH); 13C NMR (DMSO-d 6, 
50.3 MHz) 8 21.0(q), 39.4(q), 40.4(d), 47.7(t), 57.4(t), 124.8(dd, Jc.F= 21.2 Hz), 127.6(d), 129.6(d), 
130.0(dd, Jc.F= 8.1 Hz), 135.7(d, Jc.F= 3.0 Hz), 136.6(s), 144.0(s), 161.2(d, Jc.~= 242.3 Hz); Anal. Calcd 
for C~7H20FNO4S2: C, 52.97; H, 5.23; N, 3.63. Found: C, 52.96; H, 5.24; N, 3.66. 
N-[2-(p-Ethoxycarbonylphenyl)-3-(p-toluenesuifonyl)-propyl]-methanesulfonamide 7m: white 
crystals; mp 169-170 °C; IR (KBr) 3300, 2975, 2930, 1710, 1610, 1425, 1325, 1280, 1135, 1105, 970 cmt; 
IH NMR (CDCI~, 400 MHz) 8 1.39 (t, J= 7.1 Hz, 3H, CH3), 2.42 (s, 3H, CH3), 2.87 (s, 3H, CH3), 3.34- 
3.45 (m, 1H, CH), 3.46-3.66 (m, 4H, CH), 4.37 (q, J= 7.1 Hz, 2H, OCH2), 4.46-4.54 (m, 1H, NH), 7.18 
(d, J= 8.3 Hz, 2H, ArH), 7.29 (d, J= 8.2 Hz, 2H, ArH), 7.70 (d, J= 8.2 Hz, 2H, ArH), 7.94 (d, J= 8.3 Hz, 
2H, ArH); ~~C NMR (CDCI 3, 50.3 MHz) 8 14.3(q), 21.6(q), 40.6(d), 40.7(q), 47.4(t), 58.3(0, 61.1(t), 
127.7(d), 127.9(d), 130.0 (d), 130.1(s), 130.3(d), 136.0(s), 143.9(s), 145.1(s), 165.9(s); mass spectrum 
(FAB, positive), m/e (relative intensity) 440 (M+I, 23), 394 (28), 307 (25), 289 (17), 154 (100), 136 (73); 
exact mass calcd for C20H26NO6S2 m/e 440.1202, found m/e 440.1192. 
N- [2-(2•4-Dich••r•pheny•)-3-(p-t••uenesu•f•ny•)-pr•py•]-2•4•6-mesity•enesu•f•nam•de 70: 
white crystals; mp 156-157 °C; IR (CHCI3)3320, 3030, 2940, 1600, 1475, 1405, 1325, 1290, 1150, 1090 
cm-J; IH NMR (CDCI 3, 400 MHz) 8 2.30 (s, 3H, CH3), 2.42 (s, 3H, CH3), 2.54 (s, 6H, CH3), 3.23-3.42 (m, 
3H, CH), 3.53 (dd, J= 14.5, 6.5 Hz, 1H, CH), 3.83 (quintet, J= 6.5 Hz, IH, CH), 4.98 (t, J= 7.0 Hz, IH, 
NH), 6.90 (s, 2H, ArH), 6.96 (d, J= 8.4 Hz, IH, ArH), 7.02 (dd, J= 8.4, 1.9 Hz, 1H, ArH), 7.21 (d, J= 1.9 
Hz, 1H, ArH), 7.26 (d, J= 7.7 Hz, 2H, ArH), 7.64 (d, J= 7.7 Hz, 2H, ArH); ~3C NMR (CDCI 3, 50.3 MHz) 8 
20.8(q), 21.4(q), 22.7(q), 36.9(d), 45.2(t), 57.0(t), 127.1(d), 127.7(d), 129.3(d), 129.6(d), 129.7(d), 
131.8(d), 133.1(s), 133.5(s), 134.0(s), 134.4(s), 135.6(s), 138.7(s), 142.1(s), 144.7(s); Anal. Calcd for 
C2.~H27CI2NO4S2: C, 55.55; H, 5.03; N, 2.59. Found: C, 55.40; H, 5.03; N, 2.60. 
N-[2-(p-Meth•xy•arb•ny•pheny•)-3-(p-t••uenesu•f•ny•)-pr•py•]-2•4•6-mesity•enesu•f•namide 
7p: white crystals; mp 190-191 °C; IR (CHCI3) 3675, 3025, 2950, 1720, 1605, 1440, 1315, 1285, 1220, 1155 
cm"; IH NMR (CDCI.a, 400 MHz) 8 2.29 (s, 3H, CH3), 2.40 (s, 3H, CH3), 2.52 (s, 6H, CH3), 3.18 (quintet, 
J= 6.6 Hz, IH, CH), 3.28-3.57 (m, 4H, CH2), 3.90 (s, 3H, OCH3), 4.91 (bs, 1H, NH), 6.91 (s, 2H, ArH), 
7.04 (d, J= 7.8 Hz, 2H, ArH), 7.24 (d, J= 7.9 Hz, 2H, ArH), 7.62 (d, J= 7.9 Hz, 2H, ArH), 7.83 (d, J= 7.8 
Hz, 2H, ArH); ~3C NMR (CDCI3, 50.3 MHz) 8 20.9(q), 21.6(q), 22.8(q), 40.2(d), 46.9(t), 52.2(q), 58.6(t), 
127.6(d), 127.9(d), 129.5(s), 129.9(d), 130.2(d), 132.0(d), 133.3(s), 136.1(s), 138.9(s), 142.4(s), 144.2(s), 
145.0(s), 166.4(s); Anal. Calcd for C27H31NO6S2: C, 61.23; H, 5.90; N, 2.64. Found: C, 61.03; H, 5.93; N, 
2.71. 
N-[2-(o-Tolyl)-3-(p-toluenesulfonyl)-propyl]-2,4,6-mesitylenesulfonamide 7q: white crystals; 
mp 126-127 °C; IR (CHCi3) 3355, 3010, 2940, 1600, 1405, 1320, 1225, 1150, 1085 cm~; ~H NMR (CDC13, 
400 MHz) 8 2.13 (s, 3H, CH3), 2.30 (s, 3H, CH3), 2.42 (s, 3H, CH~), 2.55 (s, 6H, CH3), 3.08-3.19 (m, IH, 
CH), 3.23 (dd, J= 14.6, 4.3 Hz, 1H, CH), 3.37-3.49 (m, 2H, CH), 3.65-3.75 (m, 1H, CH), 4.68 (dd, J= 
13.1, 7.5 Hz, IH, NH), 6.87 (d, J= 7.4 Hz, 1H, ArH), 6.94 (s, 2H, ArH), 7.01-7.12 (m, 3H, ArH), 7.28 (d, 
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J-- 8.2 Hz, 2H, ArH), 7.67 (d, J= 8.2 Hz, 2H, ArH); 13C NMR (CDC13, 50.3 MHz) 8 19.3(q), 20.9(q), 
21.6(q), 22.8(q), 35.1(d), 46.1(t), 59.3(t), 125.7(d), 126.7(d), 127.5(d), 128.0(d), 129.9(d), 131.1(d), 
132.0(d), 133.2(s), 136.1(s), 136.3(s), 137.3(s), 139.1(s), 142.3(s), 144.8(s); Anal. Calcd for C26H31NO~S2: 
C, 64.30; H, 6.43; N, 2.88. Found: C, 64.24; H, 6.50; N, 2.90. 
3•4-D•hydr•-2-(2•4•6-mesity•enesu•f•ny•)-6-methy•-4-(p-t••uenesu•f••y•methy•)-2- 
isoqulnolin-l-one 14a: white crystals; mp 240-241 °C; IR (CHC13) 3030, 2945, 1685, 1615, 1470, 1345, 
1290, 1245, 1165, 1055 cm'~; )H NMR (CDCI 3, 400 MHz) 8 2.30 (s, 3H, CH3), 2.38 (s, 3H, CH3), 2.45 (s, 
3H, CH3), 2.64 (s, 6H, CH3), 3.20 (dd, J= 14.2, 3.7 Hz, 1H, CH), 3.62 (rid, J= 14.2, 8.2 Hz, 1H, CH), 
3.80-3.88 (m, IH, CH), 4.01 (dd, J= 13.3, 3.2 Hz, 1H, CH), 4.88 (dd, J-- 13.3, 3.1 Hz, IH, CH), 6.97 (s, 
2H, ArH), 7.14 (s, 1H, ArH), 7.15 (d, J= 8.5 Hz, IH, ArH), 7.38 (d, J-- 8.3 Hz, 2H, ArH), 7.80 (d, J= 8.5 
Hz, 1H, ArH), 7.86 (d, J= 8.3 Hz, 2H, ArH); ~3C NMR (CDCI 3, 50.3 MHz) 8 21.0(q), 21.6(q), 21.7(q), 
22.6(q), 33.0(d), 47.7(t), 58.1(t), 125.1(s), 127.6(d), 127.9(d), 129.3(d), 129.4(d), 130.1(d), 131.9(d), 
134.0(s), 136.4(s), 140.1(s), 140.4(s), 143.3(s), 145.1(s), 145.2(s), 163.3(s); Anal. Calcd for C27H29NO.~S2: 
C, 63.38; H, 5.71; N, 2.74. Found: C, 63.11; H, 5.76; N, 2.75. 
6-Ch••r•-3•4-dihydr•-2-(2•4•6-mesity•enesu•f•ny•)-4-(p-t•••enes••f•ny•methy•)-2- 
isoquinolin-l-one 14b: white crystals; mp 255-256 °C; IR (KBr) 2975, 1690, 1590, 1345, 1295, 1165, 
1150, 1090 cmJ; JH NMR (CDC13, 400 MHz) 8 2.31 (s, 3H, CH3), 2.46 (s, 3H, CH3), 2.64 (s, 6H, CH3), 
3.22 (dd, J= 14.3, 4.2 Hz, 1H, CH), 3.61 (dd, J= 14.3, 7.8 Hz, 1H, CH), 3.82-3.89 (m, 1H, CH), 4.03 (dd, 
J= 13.4, 3.2 Hz, 1H, CH), 4.88 (dd, J= 13.4, 3.2 Hz, 1H, CH), 6.99 (s, 2H, ArH), 7.32 (dd, J= 8.8, 2.0 Hz, 
1H, ArH), 7.33 (s, IH, ArH), 7.38 (d, J= 8.0 Hz, 2H, ArH), 7.81-7.88 (m, 3H, ArH); t3C NMR (CDCI 3, 
50.3 MHz) 8 21.1(q), 21.7(q), 22.6(q), 33.0(d), 47.8(t), 57.9(t), 126.3(s), 127.4(d), 128.0(d), 129.0(d), 
130.2(d), 130.9(d), 132.0(d), 133.6(s), 136.2(s), 140.3(s), 140.4(s), 142.0(s), 143.6(s), 145.4(s), 162.5(s); 
Anal. Calcd for C26H26C1NOsS2: C, 58.69; H, 4.93; N, 2.63. Found: C, 58.71; H, 4.97; N, 2.60. 
3•4-Dihydr•-2-(2•4•6-mesity•enesu•f•ny•)-6-meth•xycarb•ny•-4-(p-t••uenesu•f•ny•methy•)- 
2-isoquinolin-l-one 14d: white crystals; mp 237-238 °C; IR (KBr) 2950, 1715, 1690, 1345, 1290, 1165, 
1150, 1110, 1055 cm~; ~H NMR (CDCI3, 400 MHz) 8 2.31 (s, 3H, CH3), 2.45 (s, 3H, CHj), 2.65 (s, 6H, 
CH3), 3.25 (dd, J= 14.2, 3.9 Hz, 1H, CH), 3.62 (dd, J= 14.2, 8.2 Hz, 1H, CH), 3.92-4.00 (m, IH, CH), 
3.95 (s, 3H, OCH3), 4.08 (dd, J= 13.4, 3.2 Hz, 1H, CH), 4.92 (dd, J= 13.4, 3.3 Hz, IH, CH), 6.99 (s, 2H, 
ArH), 7.38 (d, J= 8.2 Hz, 2H, ArH), 7.86 (d, J= 8.2 Hz, 2H, ArH), 7.99 (s, 2H, ArH), 8.00 (s, 1H, ArH); 
~3C NMR (CDCI 3, 50.3 MHz) 8 21. l(q), 21.7(q), 22.7(q), 33.1(d), 47.6(t), 52.7(q), 57.8(t), 128.0(d), 
128.4(d), 129.3(d), 129.6(d), 130.2(d), 131.4(s), 132.1(d), 133.5(s), 134.8(s), 136.3(s), 140.4(s), 140.5(s), 
143.7(s), 145.4(s), 162.5(s), 165.6(s); mass spectrum (FAB, positive), m/e (relative intensity) 556(M+1, 19), 
307(22), 289 (18), 154 (100), 136 (76); exact mass calcd for C28H30NOTS 2 m/e 556.1463, found m/e 556.1464. 
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