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Abstract
C13H18N2O4S, orthorhombic, P212121 (no. 19), a = 6.8690(1) Å,
b = 12.0694(2) Å, c = 16.6748(3) Å, V = 1382.42(4) Å3, Z = 4,
Rgt(F ) = 0.0278, wRref (F 2) = 0.0729, T = 150 K.

CCDC no.: 2328963

The molecular structure is shown in the figure. Table 1
contains crystallographic data and Table 2 contains the list of
the atoms including atomic coordinates and displacement
parameters.

1 Source of material

(4–Nitrophenyl)methanesulfonyl chloride (2.81 g, 12.0 mmol),
methyl pyrrolidine-2-carboxylate hydrochloride (2.39 g,
14.4 mmol) and 4-dimethylaminopyridine (3.52 g, 28.8 mmol)
were dissolved in dichloromethane (50mL) and reacted for
3 h at room temperature. At the end of the reaction, an
appropriate amount of ethyl acetatewas added to the reaction
system, stirred and left to stand for 10min, then the precipi-
tate was filtered and the resulting filtrate was concentrated
under vacuum. The crude product was purified by silica gel
column chromatography (petroleum ether: ethyl acetate = 3:1,
v: v). The purifiedwhite solid (1.62 g, 4.94mmol) was dissolved
in 20mL of ultra-dry methanol, stannous chloride (5.57 g,
24.7 mmol) was added and the reaction was carried out at
reflux at a temperature of 343 K for 2 h. The end point of the
reaction was detected by thin layer chromatography (TLC). At
the end of the reaction, the pH was adjusted to 7–8 with
saturated Na2CO3 solution, followed by addition of an appro-
priate amount of ethyl acetate and stirring for 1 h. The filtrate
was washed sequentially with deionized water and brine and
dried over night with anhydrous sodium sulfate. The crude
product was purified by silica gel column chromatography
(petroleum ether: ethyl acetate = 2:1, v:v). The final product
was obtained as desirable crystals by recrystallization in a
system of dichloromethane and methanol (1:1, v:v).

Table : Data collection and handling.

Crystal: Colourless block
Size: . × . × . mm
Wavelength: Cu Kα radiation (. Å)
μ: .mm−

Diffractometer, scan mode: Bruker APEX-II, φ and ω
θmax, completeness: .°, %
N(hkl)measured, N(hkl)unique, Rint: ,, , .
Criterion for Iobs, N(hkl)gt: Iobs > σ(Iobs), 
N(param)refined: 

Programs: CrysAlisPRO, SHELX,
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2 Experimental details

The H atoms were placed in idealized positions and treated
as riding on their parent atoms, with d(C–H) = 0.98 Å
(methyl),Uiso(H) = 1.5Ueq(C), and d(C–H) = 0.99 Å (methylene),
Uiso(H) = 1.2Ueq(C), and d(C–H) = 1.00 Å (methyne),
Uiso(H) = 1.2Ueq(C), and d(C–H) = 0.95 Å (aromatic),
Uiso(H) = 1.2Ueq(C). The H atoms at N1 were placed in differ-
ence maps and treated as riding.

3 Comment

Sulfonamides are important compoundswith a wide range of
applications,4 and can also serve as important intermediates
in certain chemical reactions. Several structures of this class
of compounds are known.5,6 Building on previous research
in our laboratory,7,8 we synthesizedmethyl((4-aminobenzyl)
sulfonyl)-D-prolinate. The whole molecule is composed of
two parts, p-aminobenzenesulfonyl and D-proline methyl
ester. According to the method previously reported in the
literature,9 we used sulfonyl chloride (4-nitrobenzyl)meth-
anesulfonyl chloride as the rawmaterial, and coupled it with
an amine-based compound (pyrrolidine-2-carboxylic acid
methyl ester hydrochloride), and then stannous chloride
was used as a reducing agent.

The ORTEP diagram is shown in the figure. Bond lengths
and angles are all in the expected ranges.5–7 The p-amino-
benzenesulfonyl and D-proline methyl esters are connected
by N(2)–S(1). The bond length of N(2)–S(1) is 1.6100(17) Å. The
bond angle of N(2)–S(1)–C(7) is 106.67(10)°. The torsion angle
of N(2)–S(1)–C(7)–C(6) is −175.35(16)°. The bond angle of the
sulfonyl group O(2)=S(1)=O(1) is 119.36(10)°. The bond length
of S(1)=O(1) is 1.4342(17) Å, and the bond length of S(1)=O(2) is
1.4390(16) Å. The benzene ring of p-aminobenzenesulfonyl,
defined as C1–C2–C3–C4–C5–C6, and the pyrrolidine ring of
D-proline methyl ester, defined as N2–C8–C9–C10–C11, are
nearly coplanar, and the dihedral angle between them is
about 17.5°. C(11) is a chiral C, and the molecule adopts a D
stereoselective conformation. The carboxymethyl ester
structure attached to it enhances the lipid solubility of the
molecule,10 which has a torsion angle of 1.7(3)° for O(3)
=C(12)–O(4)–C(13). The amino group at the C(3) position is
obtained by reduction of the nitro group by stannous
chloride as a reductant, and can act as a proton donor or
form hydrogen bonds with other atoms.11,12 This confor-
mation may increase the possibility of interaction with
bioactive molecules or produce enhanced biological
activity.13,14
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Table : Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (Å).

Atom x y z Uiso*/Ueq

C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
HA . . . .*
HB . . . .*
C . () . () . () . ()
H . . . .*
C . () . () . () . ()
C . () . () . () . ()
HA . . . .*
HB . . . .*
HC . . . .*
N . () . () . () . ()
HA . . . .*
HB . . . .*
N . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
O . () . () . () . ()
S . () . () . () . ()
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