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Abstract

C;H,,NNaO,,S, orthorhombic, P2,2,2; (no. 19), a =7.6850(1) A,
b =10.8030(1) A, ¢ = 25.9262(2) A, V = 2152.42(4) A3, Z = 4,
Ry(F) = 0.0309, WR,(F°) = 0.0818, T =100.0(4) K.
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Table 1: Data collection and handling.

Crystal: Colourless block

Size: 0.19 x 0.15 x 0.13 mm
Wavelength: Cu Ka radiation (1.54184 A)
u: 2.20 mm™?

Diffractometer, scan mode: ROD, Synergy Custom DW
system, w

75.8%>99 %

12,136, 4,386, 0.021

Iobs >2 o(lobs): 4,3 56

Bmax» COMpleteness:

N(hk[)measured, N(hk[)unique, Rint:
Criterion for Iops, N(hkl)g:

N(param)reﬁned: 335
Programs: CrysAlis*™ [1], Diamond [2],
SHELX [3, 4]

Table 1 contains crystallographic data and Table 2 contains
the list of the atoms including atomic coordinates and
displacement parameters.

Source of material

The title compound was synthesized via a Mannich re-
action. Formaldehyde solution (10 mL, 37%), water
(20 mL), trans-4-hydroxy-L-proline (1.97 g, 0.015 mol) and
sodium 2-hydroxy-5-(7-hydroxy-4-o0xo-4H-chromen-3-yl)
benzenesulfonate (3.56 g, 0.01 mol) were added to
ethanol (150 mL, 99.5%) and stirred for 24 h at 338 K. Then
the mixture was filtered and the residue was collected.
Then the residue was dried at 373 K. Sodium 5-(8-(((2S,4R)-
2-carboxy-4-hydroxypyrrolidin-1-yl)methyl)-7-hydroxy-4-
0x0-4H-chromen-3-yl)-2-hydroxybenzenesulfonate (3.02 g)
was obtained. "H-NMR (400 MHz, D,0) é: 7.98 (s, 1H, H9),
7.77(d,J=8.9 Hz, 1H, H3), 7.67 (s, 1H, H11), 7.17 (d, ] = 8.4 Hz,
1H, H15), 6.86 (d, ] = 8.9 Hz, 1H, H2), 6.83 (d, ] = 8.4 Hz, 1H,
H14), 4.58 (m, 1H, H19), 4.50 (s, 2H, H16A, H16B), 4.24 (m,
1H, H17), 3.77 (m, 1H, H20A), 3.28 (m, 1H, H20B), 2.43 (m, 1H,
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (A?).

Atom X y z Uiso*/Ueq
S1 0.57877(8)  1.08139(6) 0.58175(3) 0.02550 (15)
o1 0.7463 (3) 0.47611(19)  0.23022(7) 0.0286 (4)
H1 0.787942 0.512351 0.204348 0.043*
02 0.8515(3) 0.87833(18)  0.40909 (7) 0.0276 (4)
03 0.5893 (2) 0.54869 (17)  0.40125 (7) 0.0239 (4)
04 0.7040 (3) 0.8824(2)  0.65896 (7) 0.0294 (4)
H4 0.673745 0.956861 0.661412 0.044*
05 0.6809 (3) 1.1576 (2) 0.54750 (11) 0.0471 (6)
06 0.3944 (2) 1.0892(2)  0.57065 (9) 0.0338 (5)
07 0.6172 (3) 1.1030(2)  0.63621 (9) 0.0438 (6)
08 0.6169 (3) 0.1521(2)  0.24948 (7) 0.0340 (5)
H8 0.676190 0.171327 0.223466 0.051*
09 0.5580 (3) 0.2432(2)  0.44122(7) 0.0351 (5)
010 0.3575(3) 0.09911 (18)  0.42274 (7) 0.0282 (4)
011 0.4541 (3) 0.4166 (3) 0.52979 (10) 0.0468 (6)
H11A 0.510741 0.399618 0.558412 0.070*
H11B 0.413711 0.481578 0.546422 0.070*
N1 0.6433 (3) 0.2934(2)  0.34493 (8) 0.0215 (4)
H1A 0.684130 0.323801 0.379306 0.035 (9)*
C1 0.7489 (3) 0.5534(3) 0.27112(10) 0.0240 (5)
2 0.8322 (4) 0.6699 (3) 0.26934 (10) 0.0262 (5)
H2 0.883529 0.697815 0.238094 0.031*
3 0.8392 (3) 0.7429 (3) 0.31259 (10) 0.0251 (5)
H3 0.897340 0.820425 0.310994 0.030*
C4 0.7618 (3) 0.7052 (2) 0.35946 (10) 0.0226 (5)
c5 0.6740 (3) 0.5923 (3) 0.35862 (10) 0.0225 (5)
c6 0.6641 (3) 0.5147 (3) 0.31557 (10) 0.0221 (5)
c7 0.7752 (3) 0.7769 (3) 0.40717 (10) 0.0235 (5)
8 0.6946 (3) 0.7183 (3) 0.45212 (10) 0.0246 (5)
C9 0.6072 (3) 0.6109 (3)  0.44585 (10) 0.0261 (6)
H9 0.553693 0.576261 0.475559 0.031*
c10 0.7030 (3) 0.7688 (3) 0.50536 (10) 0.0237 (5)
C11 0.6487 (3) 0.8873(3) 0.51764 (10) 0.0250 (5)
H11 0.611995 0.941684 0.490995 0.030*
C12 0.6473 (3) 0.9278 (3)  0.56894 (9) 0.0231 (5)
C13 0.7020 (3) 0.8478 (3) 0.60870 (10) 0.0235 (5)
C14 0.7577 (4) 0.7302 (3) 0.59613 (10) 0.0253 (5)
H14 0.796583 0.676006 0.622571 0.030*
C15 0.7575 (3) 0.6905 (3) 0.54538 (10) 0.0245 (5)
H15 0.794889 0.608796 0.537510 0.029*
C16 0.5549 (3) 0.3997 (3) 0.31741 (10) 0.0241 (5)
H16A 0.526839 0.373901 0.281719 0.029*
H16B 0.443935 0.418681 0.335143 0.029*
C17 0.5184 (3) 0.1853(3)  0.35387(9) 0.0234 (5)
H17 0.409794 0.197456 0.333227 0.028*
c18 0.6173 (4) 0.0720 (3) 0.33422 (10) 0.0260 (5)
H18A 0.689775 0.035148 0.361808 0.035 (9)*
H18B 0.536391 0.008292 0.320844 0.041*
C19 0.7296 (4) 0.1249 3) 0.29125 (10) 0.0265 (5)
H19 0.825174 0.067078 0.281034 0.032*
C20 0.7992 (3) 0.2428 (3) 0.31594 (10) 0.0242 (5)
H20A 0.896474 0.224312 0.339776 0.016 (7)*
H20B 0.839792 0.302040 0.289414 0.020*
21 0.4740 (3) 0.1766 (3) 0.41114 (10) 0.0245 (5)
Na1? 0.7198 (2)  0.33397(18)  0.50240 (6) 0.0272 (3)
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Table 2: (continued)

Atom X y z Uiso*/Ueq

Na1A®  0.8296 (4) 0.2694 (3)  0.49229 (9) 0.0272 (3)
012 0.8998 (3) 0.53901(19)  0.14507 (7) 0.0305 (4)
H12A 0.822199 0.562859 0.123928 0.046*
H12B 0.955649 0.484429 0.128218 0.046*

30ccupancy: 0.605 (2). "Occupancy: 0.395 (2).

H18A), 2.12 (m, 1H, H18B). BC-NMR (100 MHz, D,0) 6:176.53
(C7),172.64 (C21), 161.64 (C1), 155.80 (C13), 153.81 (C5), 153.15
(C9), 132.93 (C15), 128.74 (C11), 127.64 (C12), 127.58 (C3),
122.25 (C10), 121.97 (C8), 117.03 (C4), 115.91 (C14), 114.69 (C2),
103.90 (C6), 69.60 (C17), 68.28 (C19), 60.89 (C20), 48.71(C16),
37.87 (C18). A mixture of sodium salt described before
(0.050 g), water (1 mL) and saturated sodium chloride so-
lution (14 mL) was sealed in a 20 mL vial and sonicated for
5 min. Then the mixture was heated at 358 K for 6 h. Col-
ourless block crystals of the title compound were obtained
after 7 days. IR spectra (potassium bromide pellet) were
recorded on a Nicolet 6700. IR (v/cm™): 3,460, 2,068, 1,627,
1,491, 1,441, 1,402, 1,352, 1,329, 1,288, 1,249, 1,163, 1,096,
1,022, 1,001, 958, 906, 844, 831, 794, 781, 725, 713, 636, 541,
478, 466.

Experimental details

Carbon-bound H atoms were placed in calculated positions
and were included in the refinement in the riding model
approximation, with Usso(H) set to 1.2 Ueq(C). The oxygen-
bound and nitrogen-bond H atoms were located on a dif-
ference Fourier map. The sodium atoms were disordered.
The absolute structure was established by refinement of the
Flack parameter (0.020(9) from 1795 selected quotients)
using the Parsons—Flack method [5].

Comment

Trans-4-hydroxy-L-proline is an important amino acid that
is a valuable chiral building block for the synthesis of
pharmaceutical intermediates [6-8]. In the past decade,
trans-4-hydroxy-L-proline derivatives have been gradually
recognized as chiral catalysts for many asymmetric reactions,
such as Aldol reaction and Michael reaction [9-14]. Our
previous investigations showed that sodium 2-hydroxy-5-
(7-hydroxy-4-oxo-4H-chromen-3-yl)benzenesulfonate (DSS)
can react with amino acids by Mannich reaction [15-18]. In
this paper, we report a trans-4-hydroxy-L-proline derivative of
DSS.
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The asymmetric unit of the title structure contains one
sodium ion, one ligand, one coordinated water molecule
and one uncoordinated water molecule (cf. the figure). The
dihedral angle between planar rings B (C10-C15) and C
(C7-C9/03/C5/C4) is 53.46°. There exist various O-H---O
and N-H:--O hydrogen bonds. The nitrogen atom N1 is
protonated. The sodium atoms were disordered. The Nal
ion is five-coordinated. The NalA ion is six-coordinated.
The bond lengths are Na1-09 = 2.241 (3) A, Na1-011 = 2.339
(3) A, Na1-05A = 2.255 (3) A, Na1-06A = 2.465 (3) A, Nal-
010A = 2326 (3) A, NalA-09 = 2.485 (4) A, NalA-
05A =2.194 (3), NalA-06A = 2.290 (3) A, NalA-09A = 2.464
(3) A, Na1lA-010A = 2.630 (3) A, Na1A-O11A = 2.298 (4) A,
respectively, which is in the normal range [19]. The sodium
coordination polymer is extended to a two dimensional
layer along the ab plane. The two-dimensional layers form
three-dimensional framework structure by hydrogen
bonds. It is obvious that the hydrogen bonds play impor-
tant roles in the self-assembly and enhance stability of the
resultant title structure.
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