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Synthesis and Characterization of N-(2,3,4,6-Tetra-O-acetyl-[3-
D-glucopyranosyl) thiocarbamic 2,4-dihydroxy benzoyl
hydrazine monohydrate
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A new complex of N-(2,3,4,6-tetra-O-acetyl-f-D-glucopyranosyl)
thiocarbamic  2,4-dihydroxy  benzoyl  hydrazine  monchydrate,
C3H27N304;S-H,0, has been synthesized and its structure is determined
by X-ray crystallography and TG/DTG. The compound crystallizes in the
orthorhombic system, space group P432,2, with cell dimensions of
a= 120199 (7), b =12.0199 (7}, c =38.877 (3) A, V=56169(6) A* and
Z = 8. The hexopyranosy! ring adopts a 4C conformation. All the substit-
uents are in equatorial positions. The molecules are linked into a three-di-
mensional framework by intermolecular interactions. The atoms O3, O7,
09 and Ci4 show positional disorders.
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INTRODUCTION

Isothiocyanates are versatile reagents in organic chemistry'. By exploiting the
strong electrophilic character of the NCS group. a wide variety of other functional
groups can be accessed which, in turn, may be subjected to other transformations,
such as cycloadditions and nucleophilic addition’. Many nomadic sugars play an
important role in biol(‘)gy‘}. Many biologically important products have a sugar
unit joined through an atom (O, S, N or C) or a group of atoms*. Glycosyl
isothiocyanates have been used for the preparation of a variety of carbohydrate
derivatives of synthetic, biological and pharmaceutical interest’, such as the
synthesis of glycosyl thiourea derivatives, glycosylamino heterocycles, N-glyco-
peptides or nucleoside analogs. We have reported some structures of carbohydrate
C()mpounds6'7. In the ongoing research, the title compound N-(2,3,4,6-tetra-O-
acetyl-B-D-glucopyranosyl) thiocarbamic 2,4-dihydroxy benzoyl hydrazine
monohydrate, (I), is synthesized. An X-ray crystal analysis of (I) was undertaken
to establish its molecular structure.

OAc

AcO
AcO

OAc

Structure (1)



492 Lieral Asian J. Chem.

EXPERIMENTAL

The title compound was prepared according to the literature®. The solid product
was collected by filtration and single crystal suitable for X-ray crystallographic
analysis was obtained by slow evaporation of the filtrate at room temperature.

Crystal structure determinations and refinements

A 042 x0.15%0.14 mm crystal of the title compound was mounted on a
SMART 1000 CCD diffractometer. Reflection data were measured at 293(2) K
using MoKa radiation (A = 0.071073 nm) with a graphite monochromator. The
technique used was @-scan with 8 limits 2.31 <8< 26.02°. Empirical absorption
correction was carried out by using the SADABS’ program. 3263 reflections were
measured. of which 2212 were unique {I > 2o(I)]. The structure was solved by
direct methods and refined by least squares on F? using the SHELXTL'? software
package. All non-H atoms were anisotropically refined except those having disor-
ders. The hydrogen atoms were fixed geometriclly and treated as riding, with
C—H distances from 0.93-0.98 A. The final conventional R =0.0647 and
wR = 0.1991 for I >20(1) with weighting scheme, w = l/[o (Fo%) + (0.1301P)°
+ 0.2976P], where P= (Fo® + 2Fc*)/3. The molecular graphics were plotted using
SHELXTL'?. Atomic scattering factors and anomalous dispersion corrections were
taken from International Tables for X-Ray Crystakk)gn”a;ﬁ"xyl b

RESULTS AND DISCUSSION
The compound crystallizes in the orthorhombic system. space group P452,2.
with cell dimcr}sinns of a=12.0199 (7). b=12.0199 (7). ¢=38.877 (3) A,
V =5616.9 (6) A, and Z = 8. A view of the title compound. showing the displace-
ment ellipsoids and the atomic numbering, is given in Fig. 1. Crystal data and
structure refinement for the title compound are shown in Table- 1. Table-2 contains
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Fig. 1 The molecular structure of the mlc compound with the atomic numbering scheme
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atomic positions and equivalent temperature factors for non-hydrogen atoms.
Selected bond lengths and angles are presented in Table-3. The hydrogen-bonding

interaction distances are listed in Table-4.
TABLE-I

CRYSTAL DATA AND STRUCTURE REFINEMENT PARAMETERS
FOR THE TITLE COMPOUND

Formula CaH77N30115-H,0
Formula weight 556.54
Colour/shape Yellow/needle
Crystal system Orthorhombic
Space group P442,2

a(A) 12.0199(7)

b (A) 12.0199¢7)

c(A) 38.877(3)

v (AY) 5616.9(6)

Z 8

Dicatedr (mg m"‘]) 1.323

" (mm"i} 0.178

Crystal size (mm) 042x0.15x0.14
Temp. (K) 293(2)

8 ranges (%) 2.31-26.02

hk (L) ~14, 14/-10, 14/-47, 46
Reflections collected 3335

Independent reflections 3263

Absorption correction Empirical

Final R indices (I > 20(1}] 0.0647

The bond lengths and angles in I are in good agreement with those of O-ethyl and
O-methyl N-(2.3,4,6-tetra-O-acetyl-B-D-glucopyranosyl)-thiocarbamate®. The
hexopyranosyl ring adopts a ‘C; conformation. The dihedral angles between the
O-acetyl groups and the mean plane through the hexopyranosyl ring are in the range
of 39.0 (4)-86.1 (3)°. While the anomeric dihydroxybenzoy! substituent makes a
dihedral angle of 32.7 (2)° with the same ring. All the ring substituents are each
plane and occupy equatorial positions, which is assumed to be the most stable
conformation. In the structure of I, the relative orientation of the acetoxymethy!
group is determined by the O1—Cl—C6—02 and C2—C1—C6—02 torsion
angles, being —69.0(7)and 172.8 (5)°, respectively. These values are comparable to
those in N-(B-D-glucopyranosyl)-S-phenylsulfenamide'?, where the correspond-
ing O5—C5—C6—06 and C4-—C5—C6-—06 torsion angles are 72.4 (3) and
—168.2 (3)°, respectively.

In the crystal of I, there is one water solvate molecule, which was incorporated
during recrystallization. Within the unit, the water solvate molecule is involved in
Oll—HITA--O1IW, intermolecular interaction. The water molecule is connected
to the pyranosyl molecule via OIW-—HIW|[---02 and OIW—H2W----O1 intra-
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molecular interactions. All the three O-acetyl groups attached at C2,C3 and C4 are
involved in intramolecular interactions. The molecular packing is stabilized by
other two intermolecular interactions, N1—H]I A--S1and C5—H5A 011, which
lead to the formation of a three-dimensional framework. The 03. 07.09 and C14
atoms show positional disorders. Refinement of the site occupancies resulted in a
major component with occupancies of 0.62% for O3 and 0.55% for O7. O9 and
C 14, respectively.
TABLE-2
ATOMIC COORDINATES AND EQUIVALENT ISOTRQOPIC DISPLACEMENT

PARAMETERS (A)?

Alom x y z Ueq | Atom X y z Ueq

OIW  0.0190(5) 05111 (6) 0.27580(1) 0.1230(2); C4 0.2911(5) 0.3511(5 0.19760 (1) 0.0580 (1)
Si 0.251741) 0.6962 (1) 0.27382 (3) 0.0574 (4) Cs 0.2583 (5) 0.3852(4) 023404 (12) 0.0525 (1D
Ol 0.1422 (3) 0.3612 (3) 0.23792 (9) 0.0584 (9)| Co 0.0055 (6) 0.2260(7) 0.25200(2) 0.0980 (D)
02 0.0092 (5) 0.2545 (5) 0.28740 (1) 0.1150(2) Cc7 0.0750 (1)  0.2460 (1 0.30730(3; 0.1460(5)
03 0164 (1) 02180 (1) 0.29430(2) 0.2920(9)} C8 0.0620 (1) 0.2790¢}; 0.34210(2) 0.1630(6)
04 0.1274 (4) 0.0873 (4) 0.19930 (1) 0.0930(2) €9 0.0610 (1) 0.0450 (1 ©G17530(4) 01390 ¢h
05 0.0140 (1) 0.1058 (9) 0.15510(3) 0.2070(5)! C10 0.0510(1) 0.0761 (87 017760 (3 0.1860 (6}
06 0.2767 (4) 0.2123(3) 0.15433(9) 0.0710 (1), C11 - 0.3520(7) 0.1390 (63 0 14330¢15) 0.0790 (19
OTA 04190 (4) 0.0910(3) 0.16120(5) 01000 (%} CI12 03614 (7) 0.1363 (61 G10518 (15} 0.0960 (2)
OB 03660 (7) 0.0630(3) 0.16600 (1) 0.1090 (1)) CI3 0.4464(9) 0.4551 (8, 01793021 010303
08 04075 (4) 03620 (4) 0.19360 (1) 0.0810 (1] C14 05681 (11) 04560 (121017770 (%) 2080 (&)
09 (13868 (8) 0.5284 (5) 0.16870(2) 0.1300(3); €15 0.2558(¢4)  0.5480 43 02702611 O MMR0CTD
010 0.2345 (5) 0.7146 (3) 0.37040 (1) 0.0890(2)] C16  0.1928(4) 0.4874 (47 035228 (111 0.0495¢12)
011 0.1017 (43 0.6626 (4) 0.48255(9) 0.0850 (1)} C17  0.1705(4) 0.5338 (4 038613 (11) 0.0474 12y
N1 02724 (4) 0.5016 (4) 0.23880 (1) 0.0580¢1)| Ci8 0.1918(5) 0.6451 ¢4y 039421 (13) 0.0544 (13
N2 0.2394 (4) 04868 (4) 0.29670 (1) 0.0580 (1)} C19  0.1705(5) 0.6850 (51 042655(13) 0.0629 (15)
N3 0.2226 (4) 0.5474 (4) 0.32710¢1) 0.0540 (1)| C20  0.1244(5) 0.6167 (5, 045131 (12) 0.0570 (1%
Cl 0.1226 (5) 0.2449 (5) 0.23790 (1) 0.0660 (23] C21  0.1049(5) 0.5058 (53 044441 (12) 0.0613(15)

2 0.1426 (5) 02058 (5) 0.20070 (2) 0.0680 (23] C22  0.1287«(5) 0.4650¢S: 041152012

0.0586¢14)

C3 0.2609 (5) 0.2314 (4) 0.19070 (1) 00610 (1)

Thermal analysis

Thermal analysis curves of the title compound are shown in Fig. 2. Thermo-
gravimetric (TG) analysis and differential thermogravimetric (DTG) analysis
show that the thermal decomposition of the title compound includes two
transitions. There are two peaks corresponding to exothermal processes—that is,
a weak peak at 80.9°C corresponding to removal of water molecule and a strong
peak at 222.8°C due to loss of the O-acetyl-glucopyranose moieties.
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TABLE-3
SELECTED BOND DISTANCES (A) AND BOND ANGLES (°) OF THE TITLE
COMPOUND

Bond Dist. Bond Distance Bond Distance
Si—CI5 1.784 (6) O07A—C11 1.250 (12) | N3—Cl6 1.261 (6)
O1—Ci 1.416 (7) Q7B—C11 1.252 (14) | CI1—C6 1.522 (10)
O1—C5 [.441(7) 0O8—C13 1.351 (10) | C1—C2 1.548 (8)
02—-C7 1.267 (12) | O8—LL4 1.423 (8) C2—C(C3 1.501 (9)
02—C6 1.438(9) 09A—C13 0919 (19y | C3—C4 1.510(8)
03A—-L7 1.370(19) | O9B—C13 1.480 (2) C4—LC5 1.524(7)
03B—C7 1.240(2) O10—LC18 1.347 (7) C7—C8 1.407 (13)
04-—-C9 1.328 (12) | O11—C20 1.361 (6) C9—C10 1.472 (16)
04—C2 1.442 (8) NI1—CI1S 1.361 (6) Ci1—LC12 1.483 (9)
05--C9 1.201 ¢15) | NI—C5 1.418 (7) Ci3—Cl14B 1.320(2)
06—CI1 1.329 (8) N2—C15 1.281 (6) Ci3—Cl4A 1750 (3)
06—L3 1.439 (0) N2-—N3 1.403 (6)

Angle ! Angle (%) Angle )]
Cl—01--C5 BRI EE)] O1-—C1-—C6 107.5 (6) C2—L3--C4 112.0(5)
C7—02—-Co6 123.2(7) $ O1—-CI1—C2 105.7 (5) C8—L4—C3 107 .4 (5)
CY9—04-—C2 118.6(8) 2 C6—C1—C2 115.4 (6) O8—C4—LC5 109.0(5)
C1 06— 120.8 (5) ‘ 04-—C2—C3 108.4 (5) C3—C4—C5 1112 (5)
Cl13—08—C4 1169 (/) i 04—C2—C1 108.2 (6) NI (501 107.4 (5)
C15—NI—(C5 1204 (4) i CRenC2--L] 109.4 (5) NS4 110.6 (4)
Cl5--N2-—N3 3.7 (4) [ O6—C3—L2 110.1 (5) O1—-C5—-L4 106.9 (4)
C16—~-N3—N2 113.5(4) g 0O6—C3—C4 107.5 (5

TABLE-4
HYDROGEN-BONDING GEOMETRY (A, °)

D—H-A D—H He A DA D—H-A
NI—HIA-~-09 0.86 2.36 3.071 (8) 140
NI—HIA--SI' 0.80 2.48 3.029 (5) 122
Otl—HITA-OIW" 0.82 1.83 2.645 (7) 175
C2—H2B 05 0.98 222 2.640 (13) 105
C3—H3B-07A 0.98 237 2.790 (4) 105
C4—H4A 09 0.98 229 2,670 (9) 102
C5—HS5A--011™ 0.98 2.55 3417(7) 148
OIW—HIW].-02 0.86 2.29 3.136 (9) 170
OlW—H2W 101 0.85 258 3.029 (7) s,

Symmetry codes: () ] =y I = x. Yo —z0Gh y = VA, W — x, 174 420 (hi) 12-x v — 172, 504 -4
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Fig. 2. Thermal analysis curves of the title compound
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