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Debromination of N-benzyl 4- or 5-substituted -bromo- -p-toluenesulfonylglutarimides is achieved
with 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU) to give the N-benzyl 4- or 5-substituted -p-toluene sul-
fonyl glutarimides. The DBU/THF sys tem is ap plied to a new meth od ol ogy for the syn the sis of bicyclic
glutarimide skel e ton in mod er ate yields.

IN TRO DUC TION

DBU is a bicyclic amidine that has be come of par tic u lar
in ter est as a re agent in syn thetic or ganic chem is try. The ex -
tinc tion co ef fi cient ( ) of this bicyclic amidine (DBU) is
greater than for other bases.1 It is widely used as an or ganic
base in dehydrohalogenation to olefins.1-3 Some im por tant
ap pli ca tions are esterification of carboxylic acid with alkyl
halides,4 alkylation and acylation of ac tive meth y lene com -
pounds,5 epoxidation of , -un sat u rated -lac tones and other
enones by t-butyl hydroperoxide,6 ring-opening of epoxide
by ti ta nium (IV) chlo ride to give chloro hydrins,7 syn the sis of
acylurea and carbamate from am ide by Bu4NBr3-DBU re -
agent sys tem,8 and DBU-promoted ad di tion of chlo ro form to
car bonyl com pounds.9 In or der to in ves ti gate the other ap pli-
ca tions of DBU, we find that DBU can ab stract the bro mide
ion in the -p-toluenesulfonylglutarimide.

RE SULTS AND DIS CUS SION

Bromination us ing NBS/NaHCO3/CH3CN sys tem in the
skel e ton of N-benzyl 4- or 5-substituted -p-toluenesul -
fonyl glutarimides

First, N-benzyl -p-toluenesulfonylacetamide was pre-
pared from acylation and sub sti tu tion of chloroacetyl chlo -
ride. The start ing ma te ri als A10-12 of the debromination re ac-
tion in turn were pre pared by the for mal [3+3] cycloaddition
re ac tions of N-benzyl -p-toluenesulfonylacetamide with
var i ous , -un sat u rated es ters. Then, bromination re ac tion is
the next step. How ever, there have been few re ports13-15 on
the halogenation of -p-toluenesulfonylacetamide. The
NBS/NaHCO3/CH3CN sys tem is an ef fi cient method for the

bromination of -p-toluenesulfonylglutarimides A as sum -
ma rized in Scheme I and Ta ble 1.

This is a fac ile, mild and high yield (82~97%) method
for the bromination on -p-toluenesulfonyl piperidine- 2,6-
 dione. But, the bromination was un suc cess ful on the -p-
 toluene sul fonyl piperidine- 2-one and pyrrolidine-2-one. The
dif fer ence be tween -p-toluenesulfonylpiperidine-2,6-dione
and piperidine-2-one was not clear. We also at tempted to use
the Br2/CHCl3 re agent sys tem, but the yield (40~71%) was
less than for the NBS/NaHCO3/CH3CN sys tem. All bro mides
B have the ex pected two iso mers ex cept No. 1 (R=H) in Ta ble 1.

Debromination us ing DBU/THF sys tem in the skel e ton
of N-benzyl 4- or 5-substituted -bromo- -p- toluenesul -
fonyl glutarimides

With this re sult in hand, the next fo cus was to ex am ine
the elim i na tion of these bro mides from B. Bro mides B when
treated with DBU yielded debrominated prod ucts A as shown
in Scheme I. The re ac tions yielded pu ri fied prod ucts in the
range of 53~89%. Two iso mers of bro mides B were con -
verted to com pounds A by the DBU/THF sys tem. The stereo-
chemistry of com pounds A at C-3 and C-4 re tained its trans
form (re ac tions No. 2~17)10 and at the rel a tively po si tions of
C-3 and C-5 (re ac tions 18~20)11 main tained the mixed iso -
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mer forms.
How is the bro mide re moved from the com pounds B?

Our hy poth e sis is that DBU func tions as a pro moter for the
debromination in the skel e ton of N-benzyl 4- or 5-substituted

-p-toluenesulfonylglutarimides. This hy poth e sis has not
usu ally been re ported in the lit er a ture. The p-toluenesulfonyl
group is the im por tant fac tor in the debromination pro cess
(Fig. 1). Hy dro gen bond ing be tween the lone pair of elec trons
of p-toluenesulfonyl ox y gen atom and the pro ton of the C-4
po si tion fas tens this pro ton into two rigid con for ma tions of
bro mides B. The sec ond fac tor is the 1,3-repulsion force be -
tween the ni tro gen lone pair of elec trons and bro mide, and
which may pro mote the re lease of the bro mide group.

Fur ther more, a re ac tion of bro mides B in tetra hydro-
furan with out DBU at refluxed tem per a ture did not cause

debromination. There fore, the debromination pro cess re-
quired DBU as an as sis tant. The quenched wa ter sup plied the
pro ton in the in ter me di ate state to give com pounds A. The re-
ac tion must be heated to in crease re ac tion rate. If the re ac tion
was refluxed over 30 min, the de sired prod uct dis ap peared
and a com plex mix ture re sulted. There fore, the best con di tion
for debromination re ac tion is 65 C within 10 min. DBU was
rec og nized as an ef fi cient pro moter in these debrominations
since other bases such as triethylamine and diisopropyl ethyl-
amine were not use ful to de liver the same prod ucts.

DBU pro moted debromination pro cess in the intra -
molecular cyclization and elim i na tion of the skel e ton of
N-benzyl 4- or 5-substituted -p-toluenesul fonylglu tar -
imides

With these re sults in hand, the DBU/THF sys tem was
ap plied to syn the size the bicyclic glutarimide skel e tons C1,
C2 from chloro-substituted glutarimides B1, B2 (as shown in
Scheme II). Chlorides B1, B2, B3 were con verted from al co-
hols (re ac tion No. 4~6) by chlo ri na tion of triphenyl phos-
phine and car bon tet ra chlo ride in 50~61% yield. When chlo -
rides B1 and B2 were treated with DBU in tetrahydrofuran,
the de sired bicyclic glutarimides C1 and C2 were ob tained.
When the chlo ride B3 was treated with DBU in tetra hy dro-
furan, only the debrominated com pound C3 was ob tained.
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Table 1. Representative Examples of NBS Mediated Bromination of N-Benzyl 4- or 5-
Substituted -p-Toluenesulfonylglutarimides and DBU/THF Mediated Debromination
of N-Benzyl 4- or 5-Substituted -Bromo- -p-toluenesulfonylglutarimides

Reaction
No. X, Y

Yield (%)
B (bromination)

Yield (%)
A (debromination)

1 H, H 92 81
2 H, C10H21 93 79
3 H, CH(OCH3)2 96 70
4 H, C3H6OH 90 89
5 H, C4H8OH 91 83
6 H, C5H10OH 90 88
7 H, C3H6Obn 95 79
8 H, C4H8Obn 97 76
9 H, C5H10Obn 95 80
10 H, CH2CH2CH(OH)CH3 90 68
11 H, CH2CH2CH(OTBS)CH3 89 72
12 H, CH2CH2CH=CH2 94 66
13 H, C6H5 92 56
14 H, 4-F-C6H4 89 61
15 H, 4-NO2-C6H4 84 53
16 H, 4-OMe-C6H4 84 59
17 H, 3,4-(OMe)2-C6H3 85 64
18 Me, H 91 72
19 NHBoc, H 82 64
20 Phthalimido, H 85 58
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This struc ture of C3 was con firmed by X-ray anal y sis. 6,7-
 Fused bicyclic glutarimide was not eas ily formed, be cause
the ring size was too large to cyclize. Mesylate B4 was con -
verted from al co hol (re ac tion No. 10) by mesylation of meth-
anesulfonyl chlo ride and pyridine in 48% yield. The mesylate
B4 was treated with DBU in tetrahydrofuran to ob tain the
elim i na tion com pound C4 as a mix ture of exo and endo ole -
fins. This re ac tion re vealed that the sec ond ary mesylate
group was not at tacked by the intramolecular an ion in ter me-
di ate, but it was eas ily elim i nated by DBU. These re sults rep-
re sented the in ter est ing re ac tion types of dif fer ent func tional
groups of 4- or 5-substituted -p-toluenesul fonyl glu tar-
imides us ing DBU.

CON CLU SION

In sum mary, we dem on strate two meth od ol o gies: (1)
bromination us ing NBS/NaHCO3/CH3CN sys tem and (2)
debromination us ing DBU/THF sys tem in the skel e ton of N-
 benzyl 4- or 5-substituted -p-toluenesulfonyl glutar imides.
We pro pose that DBU is a pro moter in the debromina tion pro-
cess of the skel e ton of N-benzyl 4- or 5-substituted -p-
 toluene sulfonylglutarimides, and it also pro motes the intra -
molecular cyclization and elim i na tion.

EX PER I MEN TAL

Gen eral
Tetrahydrofuran (THF) was dis tilled prior to use from a

deep-blue so lu tion of so dium-benzophenone ketyl. All other
re agents and sol vents were ob tained from com mer cial sources
and used with out fur ther pu ri fi ca tion. Re ac tions were rou -
tinely car ried out un der an at mo sphere of dry ni tro gen with

mag netic stir ring. Or ganic lay ers were dried with an hy drous
mag ne sium sul fate be fore con cen tra tion in vacuo. Crude
prod ucts were pu ri fied us ing pre para tive TLC or col umn
chro ma tog ra phy on sil ica gel. All re ported melt ing points
were un cor rected.

N-Benzyl-2-p-toluenesulfonylacetamide
Chloroacetyl chlo ride (5.99 g, 53.0 mmol) in tetra-

hydrofuran (40 mL) was added to a so lu tion of benzylamine
(5.35 g, 50.0 mmol) and triethylamine (5.57 g, 55.0 mmol) in
tetrahydrofuran (100 mL) over a pe riod of 1 h at 0 C. Stirring
con tin ued at room tem per a ture for 4 h. The mix ture was con -
cen trated un der re duced pres sure. Wa ter (30 mL) was added
to the res i due and ex tracted with ethyl ac e tate (3  100 mL).
The com bined or ganic lay ers were washed with brine (2  50
mL), dried over an hy drous mag ne sium sul fate, fil tered and
evap o rated. With out fur ther pu ri fi ca tion, the crude prod uct
was refluxed with so dium salt of p-toluenesulfinic acid
(TolSO2Na-2H2O, 16.05 g, 75.0 mmol) in dioxane (150 mL)
and wa ter (150 mL) for 10 h. Then the mix ture was con cen-
trated un der re duced pres sure, and the res i due was ex tracted
with ethyl ac e tate (3  150 mL). The com bined or ganic lay ers
were washed with brine (2  50 mL), dried over an hy drous
mag ne sium sul fate, fil tered and evap o rated. Recrys talliza-
tion on hex ane and ethyl ac e tate (100 mL and 50 mL) pro -
duced 12.88 g (85%, two steps) of -p-toluene sulfonyl-
acetamide: mp 157-159 C; IR (CHCl3) 2361, 1664, 1528,
1290, 1147 cm-1; ESI-MS: C16H18NO3S m/z (%) = 91 (100),
154 (65), 304 (M++1, 85); HRMS (EI, M+) calcd for
C16H17NO3S 303.0930, found 303.0925; 1H NMR (400 MHz,
CDCl3)  7.65 (d, J = 8.2 Hz, 2H), 7.33-7.24 (m, 7H), 7.06 (br
s, 1H), 4.42 (d, J = 5.9 Hz, 2H), 3.99 (s, 2H), 2.42 (s, 3H); 13C
NMR (100 MHz, CDCl3):  160.64, 145.58, 137.35, 135.12,
130.04, 128.74, 128.16 (4 ), 127.97 (2 ), 127.70, 62.01,
44.02, 21.70; Anal. Calcd for C16H17NO3S C, 63.34; H, 5.65.

1,8-Diazabicyclo[5.4.0]undec-7-ene in Debromination of 
-Bromo- -p-toluenesulfonylglutarimide
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Found C, 63.14; H, 5.44.

Prep a ra tion of var i ous , -un sat u rated ethyl es ters
No. 2~17 in Ta ble 1, Wittig re ac tion

A so lu tion of al de hyde (3.0 mmol) in meth y lene chlo -
ride (10 mL) was added to a rap idly stirred so lu tion of
Ph3P=CHCO2Et (3.1 mmol) in meth y lene chlo ride (20 mL),
then stirred at room tem per a ture for 2 h. The re sult ing mix -
ture was con cen trated un der re duced pres sure. Wa ter (20 mL)
was added to the res i due and ex tracted with ethyl ac e tate (3
50 mL). The com bined or ganic lay ers were washed with
brine (2  20 mL), dried over an hy drous mag ne sium sul fate,
fil tered and evap o rated. Pu ri fi ca tion of the crude prod uct by
col umn chro ma tog ra phy on sil ica gel with hex ane/ethyl ac e-
tate (20/1~15/1) pro duced var i ous , -un sat u rated ethyl es -
ters.
No. 19 in Ta ble 1, Jack son’s method11,16

No. 20 in Ta ble 1, Trost’s method: 2-Phthalimidoacrylic 
acid methyl es ter17,18

For mal [3+3] cycloaddition re ac tion of N-benzyl
-p-toluenesulfonylacetamide with var i ous , -un sat u-

rated ethyl es ters
A so lu tion of N-benzyl -p-toluenesulfonylacetamide

(1.0 mmol) in tetrahydrofuran (30 mL) was care fully added
to a rap idly stirred sus pen sion of so dium hy dride (2.1 mmol,
60%) in tetrahydrofuran (30 mL). Af ter the re ac tion mix ture
was stirred at room tem per a ture for 15 min, a so lu tion of ethyl
es ter (1.0 mmol) in tetrahydrofuran (30 mL) was added. The
re sult ing mix ture was heated at re flux for 30 min (for re ac tion
No. 1, at room tem per a ture for over 2 h), quenched with sat u-
rated am mo nium chlo ride so lu tion (2 mL) in an ice bath, and
con cen trated un der re duced pres sure. Wa ter (20 mL) was
added to the crude prod uct and ex tracted with ethyl ac e tate (3

 50 mL). The com bined or ganic lay ers were washed with
brine (2  20 mL), dried over an hy drous mag ne sium sul fate,
fil tered and evap o rated. Pu ri fi ca tion of the crude prod uct by
col umn chro ma tog ra phy on sil ica gel with hex ane/ethyl ac e-
tate (4/1~2/1~1/1) pro duced start ing ma te ri als A in 68~92%
yield.

Bromination from N-benzyl 4- or 5-substituted
-p-toluenesulfonylglutarimides A to N-benzyl 4- or

5-substituted -bromo- -p-toluenesulfonylglutarimides B 
us ing NBS/NaHCO3/CH3CN sys tem

The typ i cal pro ce dure is as fol lows: N-benzyl 4- or
5-substituted -p-toluenesulfonylglutarimide (1.0 mmol)
was added to a so lu tion of N-bromosuccinimide (NBS, 1.2

mmol) and so dium bi car bon ate (4.0 mmol) in dry acetonitrile
(10 mL). The mix ture was stirred un der ni tro gen at mo sphere
at room tem per a ture for 30 min, and the re ac tion was
quenched with wa ter (1 mL). Evap o ra tion of sol vent fol -
lowed by pu ri fi ca tion of the crude prod uct by col umn chro -
ma tog ra phy on sil ica gel with hex ane/ethyl ac e tate (8/1~4/1)
pro duced pure bro mides B as an iso meric mix ture (re ac tion,
No. 1 is a pure com pound).

1-Benzyl-3-bromo-3-(4-methylphenylsulfonyl)piperidine-
2,6-dione

Gum; IR (CHCl3) 1731, 1691 cm-1; HRMS (EI, M+)
calcd for C19H18BrNO4S 435.0146, found 435.0138; 1H NMR
(300 MHz, CDCl3):  7.74 (d, J = 8.7 Hz, 2H), 7.31-7.25 (m,
7H), 5.06 (d, J = 13.8 Hz, 1H), 4.87 (d, J = 13.8 Hz, 1H),
3.22-3.00 (m, 2H), 2.92-2.82 (m, 1H), 2.76-2.66 (m, 1H),
2.45 (s, 3H); 13C NMR (75 MHz, CDCl3):  169.47, 164.25,
146.40, 135.70, 132.17 (2 ), 131.09, 129.02 (2 ), 128.47
(2 ), 128.35 (2 ), 127.58, 71.97, 44.19, 30.14, 27.87, 21.81.

1-Benzyl-3-bromo-3-(4-methylphenylsulfonyl)-4-n-decyl-
piperidine-2,6-dione

Gum; 1H NMR (400 MHz, CDCl3):  7.41-7.14 (m,
9H), 5.24-5.17 (m, 1H), 4.83-4.73 (m, 1H), 3.65-2.77 (m,
2H), 2.40 (s, 3H), 2.15-1.80 (m, 1H), 1.25 (br s, 18H),
0.92-0.82 (m, 3H).

1-Benzyl-3-bromo-3-(4-methylphenylsulfonyl)-4-dimethoxy-
methylpiperidine-2,6-dione

Gum; 1H NMR (400 MHz, CDCl3):  8.16 (d, J = 8.3
Hz, 4/5H), 7.44-7.16 (m, 41/5H), 5.19-5.15 (m, 1H), 4.97-
 4.67 (m, 2H), 3.51-2.91 (m, 2H), 3.40 (s, 3H), 3.13 (s, 3H),
3.01-2.92 (m, 1H), 2.46 (s, 6/5H), 2.40 (s, 9/5H).

1-Benzyl-3-bromo-3-(4-methylphenylsulfonyl)-4-(3-
hydroxypropyl)piperidine-2,6-dione

Gum; 1H NMR (400 MHz, CDCl3):  7.39-7.12 (m,
9H), 5.20 (d, J = 13.9 Hz, 1/2H), 5.19 (d, J = 13.8 Hz, 1/2H),
4.81 (d, J = 13.9 Hz, 1/2H), 4.74 (d, J = 13.8 Hz, 1/2H), 3.68
(t, J = 6.3 Hz, 3/2H), 3.63 (t, J = 6.1 Hz, 3/2H), 3.57 (ddd, J =
0.8, 5.3, 17.8 Hz, 1/2H), 3.35 (dd, J = 10.5, 18.4 Hz, 1/2H),
3.11 (J = 5.8, 18.3 Hz, 1/2H), 3.04-2.98 (m, 1/2H), 2.89-2.81
(m, 1H), 2.57-2.49 (m, 1/2H), 2.40 (s, 3/2H), 2.39 (3/2H),
2.30-2.22 (m, 1/2H), 2.01-1.22 (m, 3H).

1-Benzyl-3-bromo-3-(4-methylphenylsulfonyl)-4-(4-
hydroxybutyl)piperidine-2,6-dione

Gum; 1H NMR (400 MHz, CDCl3):  7.40-7.13 (m,
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9H), 5.20 (d, J = 13.8 Hz, 3/5H), 5.18 (d, J = 13.7 Hz, 2/5H),
4.82 (d, J = 13.8 Hz, 3/5H), 4.75 (d, J = 13.7 Hz, 2/5H),
3.65-3.57 (m, 2H), 3.41-2.75 (m, 2H), 2.40 (br s, 3H),
2.18-1.85 (m, 1H), 1.62-1.23 (m, 7H).

1-Benzyl-3-bromo-3-(4-methylphenylsulfonyl)-4-(5-
hydroxypentyl)piperidine-2,6-dione

Gum; 1H NMR (400 MHz, CDCl3):  7.40-7.13 (m,
9H), 5.22 (d, J = 13.8 Hz, 1/2H), 5.18 (d, J = 13.7 Hz, 1/2H),
4.82 (d, J = 13.8 Hz, 1/2H), 4.75 (d, J = 13.7 Hz, 1/2H),
3.65-3.58 (m, 2H), 3.30-2.74 (m, 2H), 2.41 (br s, 3H), 2.16-
 1.88 (m, 1H), 1.59-1.23 (m, 9H).

1-Benzyl-3-bromo-3-(4-methylphenylsulfonyl)-4-(3-benzyl-
oxypropyl)piperidine-2,6-dione

Gum; 1H NMR (400 MHz, CDCl3):  7.42-7.11 (m,
14H), 5.23 (d, J = 13.9 Hz, 1/2H), 5.21 (d, J = 13.8 Hz, 1/2H),
4.82 (d, J = 13.9 Hz, 1/2H), 4.74 (d, J = 13.8 Hz, 1/2H), 4.50
(s, 1H), 4.47 (s, 1H), 3.62 (dd, J = 5.5, 18.1 Hz, 1/2H), 3.52 (t,
J = 6.2 Hz, 1H), 3.50 (t, J = 6.1 Hz, 1H), 3.38 (dd, J = 11.9,
18.4 Hz, 1/2H), 3.11 (dd, J = 5.8, 18.4 Hz, 1/2H), 3.08-3.00
(m, 1/2H), 2.90-2.81 (m, 1H), 2.60-2.50 (m, 1/2H), 2.41 (s,
3/2H), 2.39 (s, 3/2H), 2.30-2.20 (m, 1/2H), 2.05-1.92 (m
,1/2H), 1.88-1.69 (m, 1H), 1.68-1.51 (m, 1H), 1.43-1.32 (m,
1/2H).

1-Benzyl-3-bromo-3-(4-methylphenylsulfonyl)-4-(4-benzyl -
oxybutyl)piperidine-2,6-dione

Gum; 1H NMR (400 MHz, CDCl3):  7.41-7.12 (m,
14H), 5.22 (d, J = 13.8 Hz, 1/2H), 5.20 (d, J = 13.8 Hz, 1/2H),
4.80 (d, J = 13.8 Hz, 1/2H), 4.74 (d, J = 13.8 Hz, 1/2H), 4.49
(s, 1H), 4.47 (s, 1H), 3.60-3.32 (m, 3H), 3.11-2.84 (m, 2H),
2.40 (br s, 3H), 2.17-1.86 (m, 1H), 1.69-1.24 (m, 5H).

1-Benzyl-3-bromo-3-(4-methylphenylsulfonyl)-4-(5-benzyl -
oxypentyl)piperidine-2,6-dione

Gum; 1H NMR (400 MHz, CDCl3):  7.43-7.13 (m,
14H), 5.23 (d, J = 13.8 Hz, 1/2H), 5.20 (d, J = 13.8 Hz, 1/2H),
4.83 (d, J = 13.8 Hz, 1/2H), 4.76 (d, J = 13.8 Hz, 1/2H), 4.50
(s, 1H), 4.49 (s, 1H), 3.64-3.31 (m, 3H), 3.11-2.73 (m, 2H),
2.40 (br s, 3H), 2.19-1.80 (m, 1H), 1.65-1.25 (m, 7H).

1-Benzyl-3-bromo-3-(4-methylphenylsulfonyl)-4-phenyl-
piperidine-2,6-dione

Gum; 1H NMR (400 MHz, CDCl3):  7.55-6.90 (m,
14H), 5.39 (d, J = 13.6 Hz, 2/7H), 5.21 (d, J = 13.6 Hz, 5/7H),
5.02 (d, J = 13.6 Hz, 2/7H), 4.90 (d, J = 13.6 Hz, 5/7H), 4.36
(dd, J = 1.5, 7.4 Hz, 2/7H), 4.11 (br t, J = 7.0 Hz, 5/7H), 3.96

(dd, J = 7.4, 18.5 Hz, 2/7H), 3.65 (dd, J = 7.0, 18.3 Hz, 5/7H),
3.40 (dd, J = 6.2, 18.3 Hz, 5/7H), 3.12 (dd, J = 1.5, 18.5 Hz,
2/7H), 2.41 (s, 6/7H), 2.39 (s, 15/7H).

1-Benzyl-3-bromo-3-(4-methylphenylsulfonyl)-4-(4-fluoro -
phenyl)piperidine-2,6-dione

Gum; 1H NMR (400 MHz, CDCl3):  7.53-6.80 (m,
13H), 5.35 (d, J = 13.5 Hz, 2/9H), 5.20 (d, J = 13.6 Hz, 7/9H),
5.02 (d, J = 13.5 Hz, 2/9H), 4.88 (d, J = 13.6 Hz, 7/9H), 4.35
(dd, J = 1.9, 7.2 Hz, 2/9H), 4.10 (dd, J = 6.1, 7.8 Hz, 7/9H),
3.93 (dd, J = 7.2, 18.5 Hz, 2/9H), 3.66 (dd, J = 7.8, 18.4 Hz,
7/9H), 3.37 (dd, J = 6.1, 18.4 Hz, 7/9H), 3.08 (dd, J = 1.9,
18.5 Hz, 2/9H), 2.41 (s, 2/3H), 2.39 (s, 7/3H).

1-Benzyl-3-bromo-3-(4-methylphenylsulfonyl)-4-(4-nitro-
phenyl)piperidine-2,6-dione

Gum; 1H NMR (400 MHz, CDCl3):  8.06 (d, J = 8.8
Hz, 4/3H), 8.00 (d, J = 8.8 Hz, 2/3H), 7.52-7.11 (m, 11H),
5.34 (d, J = 13.5 Hz, 1/3H), 5.22 (d, J = 13.6 Hz, 2/3H), 5.05
(d, J = 13.5 Hz, 1/3H), 4.89 (d, J = 13.6 Hz, 2/3H), 4.51 (dd, J
= 2.3, 7.1 Hz, 1/3H), 4.22 (dd, J = 6.2, 8.1 Hz, 2/3H), 3.93
(dd, J = 7.1, 18.5 Hz, 1/3H), 3.72 (dd, J = 8.1, 18.1 Hz, 2/3H),
3.38 (dd, J = 6.1, 18.1 Hz, 2/3H), 3.07 (dd, J = 2.3, 18.5 Hz,
1/3H), 2.45 (s, 1H), 2.40 (s, 2H).

1-Benzyl-3-bromo-3-(4-methylphenylsulfonyl)-4-(4-meth-
oxyphenyl)piperidine-2,6-dione

Gum; 1H NMR (400 MHz, CDCl3):  7.53-7.12 (m,
11H), 6.86-6.67 (m, 2H), 5.37 (d, J = 13.5 Hz, 1/4H), 5.20 (d,
J = 13.6 Hz, 3/4H), 5.00 (d, J = 13.5 Hz, 1/4H), 4.89 (d, J =
13.6 Hz, 3/4H), 4.31-3.08 (m, 3H), 3.81 (s, 9/4H), 3.76 (s,
3/4H), 2.42 (br s, 3H).

1-Benzyl-3-bromo-3-(4-methylphenylsulfonyl)-4-(3,4-
dimethoxyphenyl)piperidine-2,6-dione

Gum; 1H NMR (400 MHz, CDCl3):  7.53-7.11 (m,
9H), 6.82-6.47 (m, 3H), 5.35 (d, J = 13.5 Hz, 1/4H), 5.18 (d, J
= 13.6 Hz, 3/4H), 4.99 (d, J = 13.5 Hz, 1/4H), 4.87 (d, J = 13.6
Hz, 3/4H), 4.30-3.09 (m, 3H), 3.88 (s, 9/4H), 3.84 (s, 3/4H),
3.79 (s, 9/4H), 3.64 (s, 3/4H), 2.40 (br s, 3H).

Debromination from N-benzyl 4- or 5-substituted
-bromo- -p-toluenesulfonylglutarimides B to N-benzyl

4- or 5-substituted -p-toluenesulfonylglutarimides A 
us ing DBU/THF sys tem

The typ i cal ex per i ment pro ce dure is as fol lows: DBU
(0.3 mmol) was added to a so lu tion of N-benzyl 4- or 5- sub-
stituted -bromo- -sulfonylglutarimide (0.1 mmol) in tetra -
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hydrofuran (5 mL). The mix ture was stirred at refluxed tem -
per a ture for 10 min, and the re ac tion was quenched with wa -
ter (1 mL) at room tem per a ture. Evap o ra tion of sol vent fol -
lowed by pu ri fi ca tion of the crude prod uct by col umn chro -
ma tog ra phy on sil ica gel with hex ane/ethyl ac e tate pro duced
pure com pound A.

1-Benzyl-3-(4-methylphenylsulfonyl)piperidine-2,6-dione
Mp 66-69 C; IR (CHCl3) 2936, 2858, 1728, 1677,

1382, 736 cm-1; HRMS (EI, M+) calcd for C19H19NO4S
357.1036, found 357.1032; 1H NMR (300 MHz, CDCl3):
7.52 (d, J = 8.1 Hz, 2H), 7.32-7.25 (m, 7H), 5.03 (d, J = 13.8
Hz, 1H), 4.86 (d, J = 13.8 Hz, 1H), 4.06 (br s, 1H), 3.38-3.20
(m, 1H), 2.82-2.68 (m, 2H), 2.43 (s, 3H), 2.40-2.20 (m, 1H);
13C NMR (75 MHz, CDCl3):  170.66, 164.65, 145.59,
135.28, 134.36, 129.69 (2 ), 128.94 (2 ), 128.57 (2 ),
128.24 (2 ), 127.40, 65.62, 43.38, 29.15, 21.71, 17.62.

1-Benzyl-3-(4-methylphenylsulfonyl)-4-n-decylpiperidine-
2,6-dione

Mp 49-51 C; IR (CHCl3) 2926, 2855, 1728, 1676,
1382, 754 cm-1; HRMS (EI, M+) calcd for C29H39NO4S
497.2602, found 497.2610; 1H NMR (400 MHz, CDCl3):
7.45 (d, J = 8.3 Hz, 2H), 7.33-7.24 (m, 7H), 5.06 (d, J = 14.0
Hz, 1H), 4.85 (d, J = 14.0 Hz, 1H), 3.90 (br s, 1H), 3.47 (dd, J
= 6.1, 18.1 Hz, 1H), 3.00-2.95 (m, 1H), 2.69 (d, J = 18.1 Hz,
1H), 2.42 (s, 3H), 1.40-1.10 (m, 18H), 0.87 (t, J = 6.7 Hz,
3H); 13C NMR (100 MHz, CDCl3):  170.50, 164.39, 145.66,
136.43, 134.61, 129.80 (2 ), 128.93 (2 ), 128.64 (2 ),
128.33 (2 ), 127.48, 70.85, 43.31, 34.32, 34.02, 31.86, 29.49
(2x), 29.44, 29.24, 29.06, 28.76, 26.57, 22.65, 21.73, 14.09.

1-Benzyl-3-(4-methylphenylsulfonyl)-4-dimethoxymethyl-
piperidine-2,6-dione

Mp 151-154 C; IR (CHCl3) 2940, 2837, 1727, 1676,
1388, 765 cm-1; HRMS (EI, M+) calcd for C22H25NO6S
431.1404, found 431.1411; 1H NMR (400 MHz, CDCl3):
7.54 (d, J = 8.3 Hz, 2H), 7.33-7.20 (m, 7H), 4.98 (d, J = 14.0
Hz, 1H), 4.84 (d, J = 14.0 Hz, 1H), 4.22 (br s, 1H), 4.17 (br s,
1H), 3.34-3.14 (m, 2H), 3.27 (s, 3H), 3.14 (s, 3H), 2.75 (d, J =
17.5 Hz, 1H), 2.42 (s, 3H); 13C NMR (100 MHz, CDCl3):
170.38, 164.43, 145.64, 136.65, 134.35, 129.78 (2 ), 129.03
(2 ), 128.96 (2 ), 128.12 (2 ), 127.26, 106.67, 65.79, 56.36,
55.94, 43.30, 32.00, 30.55, 21.75.

1-Benzyl-3-(4-methylphenylsulfonyl)-4-(3-hydroxypropyl) -
piperidine-2,6-dione

Mp 97-100 C; IR (CHCl3) 3390, 2941, 2868, 1727,

1679, 1383, 1148, 744 cm-1; ESI-MS: C22H26NO5S m/z (%) =
91 (100), 137 (19), 154 (18), 260 (10), 416 (M++1, 50);
HRMS (ESI, M++1) calcd for C22H26NO5S 416.1533, found
416.1536; 1H NMR (400 MHz, CDCl3):  7.45 (d, J = 8.3 Hz,
2H), 7.37-7.15 (m, 7H), 5.06 (d, J = 14.0 Hz, 1H), 4.85 (d, J =
14.0 Hz, 1H), 3.94 (br s, 1H), 3.67 (t, J = 5.7 Hz, 2H), 3.49
(dd, J = 6.1, 18.1 Hz, 1H), 3.03-2.95 (m, 1H), 2.70 (d, J = 18.1
Hz, 1H), 2.42 (s, 3H), 1.75-1.23 (m, 5H); Anal. Calcd for
C22H25NO5S C, 63.59; H, 6.06. Found C, 63.16; H, 6.21.

1-Benzyl-3-(4-methylphenylsulfonyl)-4-(4-hydroxybutyl)-
piperidine-2,6-dione

Mp 80-83 C; IR (CHCl3) 3390, 2938, 2863, 1727,
1681, 1386, 753 cm-1; ESI-MS: C23H28NO5S m/z (%) = 91
(100), 430 (M++1, 22); HRMS (ESI, M++1) calcd for
C23H28NO5S 430.1689, found 430.1690; 1H NMR (400 MHz,
CDCl3):  7.45 (d, J = 8.1 Hz, 2H), 7.35-7.23 (m, 7H), 5.05
(d, J = 14.0 Hz, 1H), 4.85 (d, J = 14.0 Hz, 1H), 3.92 (br s, 1H),
3.54 (t, J = 5.3 Hz, 2H), 3.47 (dd, J = 6.0, 18.1 Hz, 1H),
3.00-2.95 (m, 1H), 2.69 (d, J = 18.1 Hz, 1H), 2.41 (s, 3H),
1.75-1.23 (m, 7H); 13C NMR (100 MHz, CDCl3):  170.47,
164.33, 145.74, 136.40, 134.50, 129.83 (2 ), 128.94 (2 ),
128.69 (2 ), 128.34 (2 ), 127.53, 70.70, 62.13, 43.34, 34.31,
33.80, 31.92, 28.80, 22.95, 21.74; Anal. Calcd for C23H27NO5S
C, 64.31; H, 6.34. Found C, 64.21; H, 6.40.

1-Benzyl-3-(4-methylphenylsulfonyl)-4-(5-hydroxypentyl)-
piperidine-2,6-dione

Mp 60-62 C; IR (CHCl3) 3391, 2935, 2860, 1727,
1679, 1383, 751 cm-1; HRMS (EI, M+) calcd for C24H29NO5S
443.1768, found 443.1761; 1H NMR (400 MHz, CDCl3):
7.45 (d, J = 8.2 Hz, 2H), 7.32-7.23 (m, 7H), 5.05 (d, J = 14.0
Hz, 1H), 4.85 (d, J = 14.0 Hz, 1H), 3.90 (br s, 1H), 3.55 (t, J =
6.4 Hz, 2H), 3.46 (dd, J = 6.1, 18.1 Hz, 1H), 2.99-2.95 (m,
1H), 2.68 (d, J = 18.1 Hz, 1H), 2.41 (s, 3H), 1.62-1.29 (m,
9H); 13C NMR (100 MHz, CDCl3):  170.49, 164.37, 145.74,
136.42, 134.50, 129.83 (2 ), 129.18 (2 ), 128.94 (2 ),
128.69 (2 ), 127.53, 70.81, 62.47, 43.34, 34.30, 33.95,
32.18, 28.73, 26.33, 25.29, 21.75.

1-Benzyl-3-(4-methylphenylsulfonyl)-4-(3-benzyloxypropyl) -
piperidine-2,6-dione

Mp 79-82 C; IR (CHCl3) 2938, 2860, 1727, 1680,
1382, 1148, 737 cm-1; ESI-MS: C29H32NO5S m/z (%) = 91
(100), 181 (19), 398 (4), 506 (M++1, 18); HRMS (ESI, M++1)
calcd for C29H32NO5S 506.2002, found 506.2001; 1H NMR
(400 MHz, CDCl3): 7.43 (d, J = 8.3 Hz, 2H), 7.35-7.23 (m,
12H), 5.06 (d, J = 14.0 Hz, 1H), 4.85 (d, J = 14.0 Hz, 1H),
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4.43 (s, 2H), 3.94 (br s, 1H), 3.48 (dd, J = 6.0, 18.1 Hz, 1H),
3.46-3.37 (m, 2H), 3.02-2.98 (m, 1H), 2.70 (d, J = 18.1 Hz,
1H), 2.42 (s, 3H), 1.55-1.35 (m, 4H); 13C NMR (100 MHz,
CDCl3):  170.39, 164.32, 145.68, 138.13, 136.42, 134.59,
129.81 (3 ), 128.94 (4 ), 128.63 (2 ), 128.44 (2 ), 128.35,
127.71, 127.48, 73.09, 70.75, 69.12, 43.36, 34.33, 30.99,
28.75, 26.94, 21.76; Anal. Calcd for C29H31NO5S C, 68.89;
H, 6.18. Found C, 69.16; H, 6.03.

1-Benzyl-3-(4-methylphenylsulfonyl)-4-(4-benzyloxybutyl) -
piperidine-2,6-dione

Mp 67-70 C; IR (CHCl3) 2938, 2860, 1728, 1682,
1383, 750 cm-1; ESI-MS: C30H34NO5S m/z (%) = 91 (100),
181 (11), 520 (M++1, 5); HRMS (ESI, M++1) calcd for
C30H34NO5S 520.2159, found 520.2158; 1H NMR (400 MHz,
CDCl3):  7.45 (d, J = 8.3 Hz, 2H), 7.34-7.23 (m, 12H), 5.06
(d, J = 14.0 Hz, 1H), 4.85 (d, J = 14.0 Hz, 1H), 4.44 (s, 2H),
3.90 (br s, 1H), 3.47 (dd, J = 6.1, 18.1 Hz, 1H), 3.39 (t, J = 5.9
Hz, 2H), 2.97-2.95 (m, 1H), 2.69 (d, J = 18.1 Hz, 1H), 2.42 (s,
3H), 1.55-1.35 (m, 6H); 13C NMR (100 MHz, CDCl3):
170.41, 164.32, 145.68, 138.39, 136.44, 134.58, 129.81 (3 ),
128.94, 128.66 (3 ), 128.40 (2 ), 128.35, 127.67 (2 ),
127.61, 127.50, 72.95, 70.73, 69.54, 43.32, 34.31, 33.80,
29.16, 28.80, 23.47, 21.74; Anal. Calcd for C30H33NO5S C,
69.34; H, 6.40. Found C, 69.39; H, 6.38.

1-Benzyl-3-(4-methylphenylsulfonyl)-4-(5-benzyloxypentyl)-
piperidine-2,6-dione

Mp 51-53 C; IR (CHCl3) 2936, 2858, 1727, 1681,
1382, 736 cm-1; HRMS (EI, M+) calcd for C31H35NO5S
533.2238, found 533.2239; 1H NMR (400 MHz, CDCl3):
7.44 (d, J = 8.3 Hz, 2H), 7.33-7.23 (m, 12H), 5.06 (d, J = 14.0
Hz, 1H), 4.85 (d, J = 14.0 Hz, 1H), 4.46 (s, 2H), 3.88 (br s,
1H), 3.47 (dd, J = 6.1, 18.1 Hz, 1H), 3.40 (t, J = 6.4 Hz, 2H),
2.98-2.95 (m, 1H), 2.68 (d, J = 18.1 Hz, 1H), 2.42 (s, 3H),
1.54-1.27 (m, 8H).

1-Benzyl-3-(4-methylphenylsulfonyl)-4-(2-hydroxybutyl)-
piperidine-2,6-dione

Vis cous gum; IR (CHCl3) 3353, 2944, 2354, 1715,
1681, 1381, 764 cm-1; HRMS (EI, M+) calcd for C23H27NO5S
429.1611, found 429.1613; 1H NMR (400 MHz, CDCl3):
7.45 (d, J = 8.2 Hz, 2H), 7.35-7.24 (m, 7H), 5.06 (dd, J = 2.2,
14.0 Hz, 1H), 4.85 (dd, J = 2.5, 14.0 Hz, 1H), 3.94-3.90 (m,
1H), 3.73-3.67 (m, 1H), 3.48 (dd, J = 6.1, 18.1 Hz, 1H), 3.02-
 2.90 (m, 1H), 2.70 (d, J = 18.1 Hz, 1H), 2.42 (s, 3H), 1.65-
 1.34 (m, 5H), 1.18 (d, J = 6.2 Hz, 3H).

1-Benzyl-3-(4-methylphenylsulfonyl)-4-(2-t-butyldimethyl-
silyloxybutyl)piperidine-2,6-dione

Mp 58-60 C; IR (CHCl3) 2954, 2929, 1728, 1682,
1382, 775 cm-1; HRMS (EI, M+) calcd for C29H41NO5SSi
543.2476, found 543.2481; 1H NMR (400 MHz, CDCl3):
7.47-7.43 (m, 2H), 7.33-7.24 (m, 7H), 5.06 (dd, J = 4.6, 14.0
Hz, 1H), 4.84 (dd, J = 3.2, 14.0 Hz, 1H), 3.89 (br s, 1H),
3.73-3.69 (m, 1H), 3.50-3.44 (m, 1H), 3.02-2.94 (m, 1H),
2.69 (d, J = 18.1 Hz, 1H), 2.42 (s, 3H), 1.38-1.31 (m, 4H),
1.08-1.02 (m, 3H), 0.87-0.82 (m, 9H), 0.02-0.50 (m, 6H).

1-Benzyl-3-(4-methylphenylsulfonyl)-4-phenylpiperidine-
2,6-dione

Mp 166-168 C; IR (CHCl3) 2977, 2361, 1724, 1678,
1382, 751 cm-1; HRMS (EI, M+) calcd for C25H23NO4S
433.1349, found 433.1359; 1H NMR (400 MHz, CDCl3):
7.53 (d, J = 8.3 Hz, 2H), 7.28-7.15 (m, 10H), 6.96-6.94 (m,
2H), 5.09 (d, J = 13.9 Hz, 1H), 4.91 (d, J = 13.9 Hz, 1H), 4.32
(d, J = 6.8 Hz, 1H), 4.20 (t, J = 1.5 Hz, 1H), 3.74 (dd, J = 6.9,
18.3 Hz, 1H), 3.05 (dt, J = 1.8, 18.3 Hz, 1H), 2.43 (s, 3H); 13C
NMR (100 MHz, CDCl3):  170.34, 164.12, 145.89, 139.51,
136.05, 134.32, 129.88 (2 ), 129.34 (3 ), 129.04 (3 ),
128.92, 128.28 (2 ), 127.93, 127.55, 126.62, 71.66, 43.44,
34.95, 33.55, 21.76.

1-Benzyl-3-(4-methylphenylsulfonyl)-4-(4-fluorophenyl)-
piperidine-2,6-dione

Mp 185-187 C; IR (CHCl3) 2976, 2362, 1721, 1676,
1380, 744 cm-1; HRMS (EI, M+) calcd for C25H22NO4SF
451.1255, found 451.1249; 1H NMR (400 MHz, CDCl3):
7.54 (d, J = 8.3 Hz, 2H), 7.30-7.24 (m, 7H), 6.92-6.82 (m,
4H), 5.08 (d, J = 13.8 Hz, 1H), 4.92 (d, J = 13.8 Hz, 1H), 4.31
(d, J = 6.7 Hz, 1H), 4.17 (br s, 1H), 3.74 (dd, J = 6.9, 18.2 Hz,
1H), 3.01 (d, J = 18.2 Hz, 1H), 2.43 (s, 3H); 13C NMR (100
MHz, CDCl3):  170.10, 164.00, 160.87, 146.00, 135.99,
135.31, 134.24, 129.92 (2 ), 129.05 (3 ), 129.04 (3 ),
128.40, 128.32 (2 ), 127.68, 127.68, 71.64, 43.45, 35.07,
33.02, 21.77.

1-Benzyl-3-(4-methylphenylsulfonyl)-4-(4-nitrophenyl)-
piperidine-2,6-dione

IR (CHCl3) 2930, 1724, 1680, 1380, 754 cm-1; HRMS
(EI, M+) calcd for C25H22N2O6S 478.1200, found 478.1203;
1H NMR (400 MHz, CDCl3):  8.00 (dd, J = 1.9, 6.9 Hz, 2H),
7.55 (d, J = 8.4 Hz, 2H), 7.33-7.23 (m, 7H), 7.09 (dd, J = 1.9,
6.9 Hz, 2H), 5.08 (d, J = 13.7 Hz, 1H), 4.93 (d, J = 13.7 Hz,
1H), 4.43 (d, J = 6.8 Hz, 1H), 4.17 (t, J = 1.8 Hz, 1H), 3.79
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(dd, J = 6.9, 18.3 Hz, 1H), 3.04 (dt, J = 1.8, 18.3 Hz, 1H), 2.44
(s, 3H); 13C NMR (100 MHz, CDCl3):  169.39, 163.58,
147.44, 146.48, 146.32, 135.82, 133.93, 130.02, 129.16,
129.11 (3 ), 128.39 (3 ), 127.92, 127.78 (3 ), 124.46, 70.91,
43.55, 34.71, 33.71, 21.80.

1-Benzyl-3-(4-methylphenylsulfonyl)-4-(4-methoxyphenyl)-
piperidine-2,6-dione

Mp 138-140 C; IR (CHCl3) 2958, 1727, 1678, 1382,
756 cm-1; HRMS (EI, M+) calcd for C26H25NO5S 463.1455,
found 463.1461; 1H NMR (400 MHz, CDCl3):  7.53 (d, J =
8.2 Hz, 2H), 7.28-7.24 (m, 7H), 6.85 (d, J = 8.7 Hz, 2H), 6.69
(d, J = 8.5 Hz, 2H), 5.09 (d, J = 13.9 Hz, 1H), 4.90 (d, J = 13.9
Hz, 1H), 4.27 (d, J = 6.6 Hz, 1H), 4.18 (br s, 1H), 3.77-3.69
(m, 1H), 3.72 (s, 3H), 3.02 (d, J = 18.2 Hz, 1H), 2.43 (s, 3H);
13C NMR (100 MHz, CDCl3):  170.48, 164.20, 159.10,
145.85, 136.12, 134.41, 131.39, 129.88 (3 ), 129.03 (3 ),
128.96 (3 ), 128.29, 127.74 (2 ), 127.54, 71.86, 55.29,
43.41, 35.15, 32.88, 21.76.

1-Benzyl-3-(4-methylphenylsulfonyl)-4-(3,4-dimethoxy-
phenyl)piperidine-2,6-dione

Mp 170-172 C; IR (CHCl3) 2927, 2361, 1726, 1678,
1320, 754 cm-1; HRMS (EI, M+) calcd for C27H27NO6S
493.1560, found 493.1571; 1H NMR (400 MHz, CDCl3):
7.54 (d, J = 8.2 Hz, 2H), 7.32-7.24 (m, 7H), 6.61 (d, J = 7.9
Hz, 1H), 6.45 (s, 1H), 6.43 (d, J = 7.9 Hz, 1H), 5.07 (d, J =
13.8 Hz, 1H), 4.90 (d, J = 13.8 Hz, 1H), 4.27 (d, J = 6.7 Hz,
1H), 4.21 (br s, 1H), 3.79 (s, 3H), 3.73 (dd, J = 6.9, 18.2 Hz,
1H), 3.59 (s, 3H), 3.04 (d, J = 18.2 Hz, 1H), 2.43 (s, 3H); 13C
NMR (100 MHz, CDCl3):  170.47, 164.20, 149.53, 145.91,
136.09, 134.33, 131.99, 129.89 (3 ), 129.07, 129.04 (2 ),
128.31 (3 ), 127.59, 118.54, 111.63, 109.84, 71.78, 55.92,
55.76, 43.48, 35.32, 33.20, 21.77.

1-Benzyl-3-(4-methylphenylsulfonyl)-5-methylpiperidine-
2,6-dione

IR (CHCl3) 3033, 1726, 1677, 1320, 755 cm-1; HRMS
(EI, M+) calcd for C20H21NO4S 371.1192, found 371.1185; 1H
NMR (300 MHz, CDCl3):  7.83 (d, J = 8.4 Hz, 1/2H), 7.54 (J
= 8.1 Hz, 3/2H), 7.35-7.22 (m, 7H), 5.03 (d, J = 14.1 Hz,
3/4H), 4.90 (d, J = 14.1 Hz, 1H), 4.83 (d, J = 14.1 Hz, 1/4H),
4.23 (dd, J = 5.1, 12.3 Hz, 1/4H), 4.10 (dd, J = 2.1, 6.0 Hz,
3/4H), 3.42-3.18 (m, 1H), 2.95-2.87 (m, 1H), 2.44 (s, 3H),
2.13-2.00 (m, 1H), 1.36 (d, J = 6.6 Hz, 3H).

1-Benzyl- -(4-methylphenylsulfonyl)-5-t-butoxycarbonyl-
aminopiperidine-2,6-dione

Vis cous gum; IR (CHCl3) 2930, 2362, 1729, 1667,

1386, 756 cm-1; HRMS (EI, M+) calcd for C24H28N2O6S
472.1670, found 472.1672; 1H NMR (400 MHz, CDCl3):
7.73 (d, J = 8.2 Hz, 4/5H), 7.51 (J = 8.1 Hz, 6/5H), 7.33-7.20
(m, 7H), 5.54-5.50 (m, 1H), 5.02 (d, J = 14.0 Hz, 1H), 4.91-
 4.77 (m, 2H), 4.39-4.32 (m, 3/5H), 4.13-4.11 (m, 2/5H),
3.07- 2.92 (m, 1H), 2.41 (s, 3H), 2.28-2.18 (m, 1H), 1.44 (br s,
9H).

1-Benzyl-3-(4-methylphenylsulfonyl)-5-phthalimidopiper-
idine-2,6-dione

Mp 238-240 C; IR (CHCl3) 2927, 2360, 1720, 1686,
1390, 754 cm-1; HRMS (EI, M+) calcd for C27H22N2O6S
502.1200, found 502.1211; 1H NMR (400 MHz, CDCl3)
7.90-7.74 (m, 14/3H), 7.50 (d, J = 8.2 Hz, 4/3H), 7.34-7.21
(m, 7H), 5.82 (dd, J = 6.4, 13.1 Hz, 2/3H), 5.05-4.97 (m,
1/3H), 5.05 (d, J = 14.1 Hz, 2/3H), 4.97 (d, J = 14.1 Hz,
2/3H), 4.95 (d, J = 14.1 Hz, 1/3H), 4.85 (d, J = 14.1 Hz,
1/3H), 4.33 (dd, J = 5.2, 13.7 Hz, 1/3H), 4.21 (dd, J = 1.3, 6.0
Hz, 2/3H), 3.25-2.74 (m, 2H), 2.44 (br s, 3H).

Chlo ri na tion from N-benzyl 4-hydroxy-substituted
-bromo- -p-toluenesulfonylglutarimides B to N-benzyl

4-chloro-substituted -bromo- -p-toluenesulfonylglutar -
imide B1, B2 and B3 us ing PPh3/CCl4 sys tem (en try 4,
5, 6 in Ta ble 1)

Al co hol (1.0 mmol) was added to a so lu tion of
triphenylphosphine (1.5 mmol) and car bon tetrabromide (1.3
mmol) in meth y lene chlo ride (20 mL). The re ac tion mix ture
was stirred at room tem per a ture for 4 h, then quenched with
sat u rated aque ous am mo nium chlo ride so lu tion (5 mL) and
con cen trated. The res i due was di luted with wa ter (15 mL)
and ex tracted with ethyl ac e tate (3  30 mL). The com bined
or ganic lay ers were washed with brine (2  20 mL), dried
over an hy drous mag ne sium sul fate, fil tered and evap o rated.
Pu ri fi ca tion of the crude prod uct by col umn chro ma tog ra phy
on sil ica gel with hex ane/ethyl ac e tate pro duced B1, B2 and
B3 in 50-61% yield.

Mesylation from N-benzyl 4-hydroxy-substituted
-bromo- -p-toluenesulfonyl glutarimide B to N-benzyl

4-mesylate-substituted -bromo- -p-toluenesulfonyl
glutarimide B4 (No. 10 in Ta ble 1)

Methanesulfonyl chlo ride (1 mL) was added to a so lu-
tion of sec ond ary al co hol (1.0 mmol) in pyridine (5 mL) and
stirred for 5 h at room tem per a ture. The re sult ing mix ture was
poured into 0.1N hy dro gen chlo ride (10 mL) and ex tracted
with ethyl ac e tate (3  20 mL). The com bined or ganic lay ers
were dried by mag ne sium sul fate, fil tered and evap o rated.
Pu ri fi ca tion of the crude prod uct by col umn chro ma tog ra phy
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on sil ica gel with hex ane/ethyl ac e tate pro duced B4 in 48%
yield.

Debromination (then cyclization or elim i na tion) from
N-benzyl 4-substituted -bromo- -p-toluenesulfonyl -
glutar imides B1, B2, B3, B4 to N-benzyl bicyclic

-p-toluenesulfonylglutarimides C1, C2, C3, C4 us ing
DBU/THF sys tem

The pro ce dure was the same as men tioned above for the
pro ce dure of debromination.

Spec tral data of C1~C4:

C1: 1-Benzyl-7a-(4-methylphenylsulfonyl)hexahydro[2]-
pyridine-1,3-dione

Yield 57%; vis cous oil; IR (CHCl3) 2960, 1725, 1681,
1315, 758 cm-1; HRMS (EI, M+) calcd for C22H23NO4S
397.1349, found 397.1348; 1H NMR (400 MHz, CDCl3):
7.35-7.24 (m, 7H), 7.18 (d, J = 8.3 Hz, 2H), 5.16 (d, J = 14.0
Hz, 1H), 4.85 (d, J = 14.0 Hz, 1H), 3.41 (dd, J = 6.4, 18.1 Hz,
1H), 3.24-3.21 (m, 1H), 2.81 (dd, J = 1.6, 18.1 Hz, 1H), 2.39
(s, 3H), 2.24-2.14 (m, 3H), 1.71-1.40 (m, 3H); 13C NMR (100
MHz, CDCl3): 170.61, 168.02, 145.51, 136.67, 133.18,
130.09, 129.33 (2 ), 128.63 (2 ), 128.36 (2 ), 127.45 (2 ),
75.67, 43.93, 34.96, 34.76, 33.79, 31.77, 21.73, 21.03; Anal.
Calcd for C22H23NO4S: C, 66.48; H, 5.83. Found: C, 66.52; H,
5.88.

C2: 1-Benzyl-8a-(4-methylphenylsulfonyl)hexahydroiso -
quinoline-1,3-dione

Yield 66%; mp 46-48 C; IR (CHCl3) 2938, 1725, 1674,
1380, 1180, 756 cm-1; HRMS (EI, M+) calcd for C23H25NO4S
411.1506, found 411.1514; 1H NMR (400 MHz, CDCl3):
7.43-7.15 (m, 9H), 5.25 (d, J = 13.9 Hz, 1H), 4.86 (d, J = 13.9
Hz, 1H), 3.76 (dd, J = 6.0, 18.3 Hz, 1H), 2.80-2.77 (m, 1H),
2.56 (d, J = 18.3 Hz, 1H), 2.38 (s, 3H), 1.90-1.80 (m, 2H),
1.62-1.48 (m, 3H), 1.27-1.13 (m, 2H), 0.96-0.91 (m, 1H); 13C
NMR (100 MHz, CDCl3): 171.10, 166.99, 145.58, 136.70,
131.48, 130.56 (3 ), 129.24 (2 ), 129.06 (2 ), 128.29,
127.44, 72.03, 43.89, 37.64, 31.99, 31.02, 30.49, 24.06,
22.28, 21.68.

C3: 1-Benzyl-3-(4-methylphenylsulfonyl)-4-(5-chloro -
pentyl)piperidine-2,6-dione

Yield 52%; mp 116-118 C; IR (CHCl3) 2938, 1728,
1682, 1323 cm-1; HRMS (EI, M+) calcd for C24H28NO4SCl
462.1507, found 462.1503; 1H NMR (400 MHz, CDCl3):
7.46 (d, J = 8.3 Hz, 2H), 7.34-7.24 (m, 7H), 5.05 (d, J = 14.0
Hz, 1H), 4.85 (d, J = 14.0 Hz, 1H), 3.89 (t, J = 1.5 Hz, 1H),
3.49 (dd, J = 6.1, 18.1 Hz, 1H), 3.45 (t, J = 6.3 Hz, 2H),

2.97-2.94 (m, 1H), 2.68 (dd, J = 1.5, 18.1 Hz, 1H), 2.42 (s,
3H), 1.70-1.20 (m, 8H); 13C NMR (100 MHz, CDCl3):
170.36, 164.31, 145.76, 136.41, 134.55, 129.85 (2 ), 128.96
(2 ), 128.71 (2 ), 128.37 (2 ), 127.56, 70.79, 44.64, 43.35,
34.28, 33.87, 32.07, 28.72, 26.32, 25.87, 21.77. The struc ture
of chlo ride C3 was also de ter mined by sin gle-crystal X-ray
anal y sis.

C4: 1-Benzyl-3-(4-methylphenylsulfonyl)-4-(exo 1- or
endo 2-butenyl)piperidine-2,6-dione

Yield 51%; vis cous oil; IR (CHCl3) 1729, 1677 cm-1;
HRMS (EI, M+) calcd for C23H25NO4S 411.1506, found
411.1510; 1H NMR (400 MHz, CDCl3):  7.46-7.43 (m, 2H),
7.33-7.24 (m, 7H), 5.07 (d, J = 14.1 Hz, 1H), 4.85 (d, J = 14.0
Hz, 1H), 3.92 (br s, 1H), 3.50-3.44 (m, 1H), 2.99-2.97 (m,
1H), 2.71-2.66 (m, 1H), 2.42 (br s, 3H), 2.03-1.98 (m, 2H),
1.63-1.55 (m, 3H), 1.45-1.35 (m, 2H).
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