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Abstract

Structures of 2-(naphthalen-2-ylmethyl)-2,3-dihydro-1H-indene-1,2-diol (C20H1502), compound 1 and

1-(3,4-dimethoxyphenyl)-3-methoxy-3-(4-nitrophenyl)propane-1,2-diol chloroform (C1sH21NO7-CHCl3)
compound 2 were established by spectral and X-ray diffraction studies. Compound 1 crystallizes in

the orthorhombic space group P2,2:2; with unit cell parameters a = 5.2177 (6), b = 13.903 (2),c =

21.121 (2) A, Z = 4. Compound 2 crystallizes in the triclinic space group P-1 with unit cell parame-

ters a = 9.238 (1), b = 9.879 (1), c = 12.636 (1) A, @ = 102.004 (1), B = 92.356 (1), y = 90.779 (1), Z =

2. These two new molecules arise from a facile preparation of 1,2-diols from chalcones and have

been fully characterized. Based on the crystallographic information obtained for compound 1, the

relative configuration for the chiral centers is 1S and 2S. In structure 1, both hydroxyl groups

adopt an anti-conformation with a torsion angle 01-C1-C2-02 value of 93.1 (2)° [in molecule 2,

both hydroxyl groups adopt a trans-conformation with a torsion angle 01-C1-C2-02 value of
-171.0 (2)°]. In both structures, the molecules in the crystal are linked by intermolecular hydro-

gen bonds O-H--O and C-H--O interactions and adjacent molecules are interconnected by inter-

molecular weak C-H---mt and C-H---Cl interactions which give additional support to molecular pack-

ing stability.
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1. Introduction

In the field of organic chemistry, there is a need to optimize stereospecific reactions in order to get the desired
products within a high yield. The synthesis of diols from carbonyl derivatives has been widely used mainly as a
previous step for introducing carbon-carbon double bonds, since these methods allow the control of stereoche-
mistry and the position of unsaturation [1]. On the other hand, 1,2-diols are found frequently in natural products
in carbohydrates, polyketides, and alkaloids, and for this reason modern synthetic methods of natural products
involve enantioselective or catalytic asymmetric procedures [2]. The use of metal hydrides on reduction of ke-
tones to alcohols has been invaluable in the synthesis of diols which is commonly carried out in acidic medium
[3]. The use of borohydride gives a selective reduction from «, g-unsaturated ketones to allylic alcohols [4].

Chalcones or 1,3-diphenylprop-2-en-1-ones are compounds present in plants which are readily synthetized.
They are o,f-unsaturated ketones with preferential reactivity towards thiols in contrast to amino and hydroxyl
groups [5] [6].

Here we report two new molecules that arise from a facile preparation of 1,2-diols from chalcones and have
been fully characterized by NMR and X-ray crystallography techniques.

2. Experimental

All the chemicals were of reagent grade and were used as received. Solvents were purified by standard methods
[7]. Precursors 3'-(naphthalen-2-yl)spiro[indene-2,2'-oxiran]-1(3H)-one was obtained using peroxide of hydro-
gen and oxidizing double bond of the precursor chalcone and 1-(3,4-dimethoxyphenyl)-2-hydroxy-3-methoxy-
3-(4-nitrophenyl)propan-1-one was obtained using an opening of the precursor epoxide with methanol and sul-
phuric acid in reflux.

2.1. Physical Measurements

Melting points were determined in on Fisher-Jones melting point apparatus and are uncorrected. IR absorption
spectra were recorded in the 4000 - 400 cm * range as KBr pellets on a Perkin Elmer 283-B spectrophotometer.
'H and **C NMR spectra were recorded in CDCl; and DMSO-ds on a Unity Varian 300 MHz or 500 MHz spec-
trometer using TMS as an internal reference.

2.2. Synthesis of Compounds

2-(Naphthalen-2-ylmethyl)-2,3-dihydro-1H-indene-1,2-diol (1)

In a 100 mL of a round-bottom flask, 0.5 mmol of recrystallized 3'-(naphthalen-2-yl)spiro[indene-2,2'-oxi-
ran]-1(3H)-one was suspended in 50 mL of distilled ethyl ether at 0°C with magnetic stirring. Then, 2 mmol of
LiAIH,4 suspended in 10 mL of ether were added and the mixture was allowed to react for 3 h, followed by SiO,
TLC. After acidification with 10% HCI, the extraction and evaporation of the organic solvent, a crystalline solid
mp = 176°C was obtained which was recrystallized from ethyl acetate: Hexane and 86% yield. *H NMR (300
MHz CDCl; -DMSO): ¢ 2.54 (d,1H, J 15.6Hz,CH,) 3.01 (d,1H,J 15.9Hz, CH,), 3.29 (d, 1H,J 14.4 CH)), 3.45 (d,
1H, J 14.4 CHy), 4.22 (s, 2H, C-OH), 5.0 (s, 1H, C-H), 7.08 - 7.22 (m, 2H, CayH), 7.22 - 7.42 (m, 2H, Cy4yH),
7.42 - 7.53 (M, 4H, CyyH), 7.72 - 7.81 (m, 2H, CyyH), 8.03 (d, 1H, J 6.6 Hz, C,yH), *CNMR (®C{1H} 75.5
MHz, CDCl;-DMSO): ¢ 34.5 (C-H), 40.9 (C-H), 82.5 ( (C-H), (C-OH)), 84.5 (C-OH), 124.1 (CuyiH), 124.3 (C..
niH), 124.6 (CaryH), 124.7 (CaryH), 124.7 (CaryiH), 124.8 (CaryiH), 126.0, (CaryH), 126.0 (CyaryH), 127.3 (CaryiH),
127.8 (CaryH), 128.5 (CaryiH), 132.2 (Cyryr), 133.1 (Cary), 133.2 (Caryi), 140.1 (Cyry), 143.9 (Cary), IR (1122.86
cm*, 1596.43 cm?, 1927.62 cm *, 2873.83 cm %, 3058.53 cm %, 3283.09 cm ™), EM: M+ 290 (calc. exact mass
290.36) (Scheme 1).
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Scheme 1. The preparation of compound 1.
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1-(3,4-Dimethoxyphenyl)-3-methoxy-3-(4-nitrophenyl)propane-1,2-diol carbon tetra chloride (2)

In a 100 mL of a round-bottom flask, 0.5 mmol of recrystallized 1-(3,4-dimethoxyphenyl)-2-hydroxy-3-me-
thoxy-3-(4-nitrophenyl)propan-1-one was suspended in 50 mL of distilled THF at 0°C with magnetic stirring.
Then, 0.25 mmol of NaBH, suspended in 10 mL of THF were added and the mixture allowed reacting for 30
mins, followed by SiO, TLC. After acidification with 10% HCI and the extraction and evaporation of the organ-
ic solvent, a crystalline solid mp = 124.5°C was obtained which was recrystallized from chloroform: hexane
with 95% yield. *H NMR (300 MHz CDCl5): ¢ 1.762 (s, 1H, C-OH), 3.015 (s, 1H, C-OH), 3.279 (s, 3H, CH3),
3.884 (s, 3H, CHs), 3.896 (s, 3H, CH3), 3.913 (d, 1H, J 7.5 Hz, C-H), 4.294 (d, 1H, J 6.9 Hz, C-H), 4.572 (d, 1H,
J 7.2 Hz, C-H), 6.926 (m, 3H, CqyiH), 7.599 (d, 2H, J 8.7 C,ryH), 8.223 (d, 2H, J 8.7 CayiH), *CNMR (C{1H}
75.5 MHz, CDCls): ¢ 55.862 (CH3), 55.906 (CHj3), 57.071 (CHs), 75.631 (C-OH), 76.403 (C-OCHj3), 84.677
(C-OH), 110.185 (CaryiH), 110.987 (CyryH), 119.873 (CaryiH), 123.384 (CyryiH), 128.512 (CyryiH), 128.890 (Cary),
132.459 (Caryp), 146.007 (Caryr), 147.843 (Caryr), 149.140 (Cary), IR: (1262.64 cm, 1346.99 cm ™, 1518.96 cm ',
2934.76 cm !, 3474.43 cm ™), EM:M+ 363 (calc. exact mass. 363.13) (Scheme 2).

. O. O
04 p:© SN
NaBH, OH O
—_—»
(0]
THF - o~
0°C, 30mins. ~ OH

Scheme 2. The preparation of compound 2.

2.3. Determination of the Crystal Structures

Both X-ray data were collected on a Bruker Smart APEX AXS CCD area detector with a graphite monochro-
mator and Mo Ka radiation (1 = 0.71073 A) at room temperature by the  scan mode. All collected data were
reduced using SAINT [8] and the empirical absorption corrections were performed using SADABS program [8].
The details were shown in Table 1.

3. Results and Discussion
3.1. Refinement Details

Al reflections were defined based on F2. The weighted R-factor wR and goodness of fit S are based on F?, con-
ventional R-factors R are based on F, with F set to zero for negative F>. The threshold expression of F? > & (F?)
is used only for calculating R-factors (gt) etc., and is not relevant to the choice of reflections for refinement.
R-factors based on F? are statistically about twice as large as those based on F, and R-factors based on all data
will be even larger.

3.2. Geometric Details

All esds (except the esd in the dihedral angle between two I.s. planes) are estimated using the full covariance
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion
angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry.
An approximate (isotropic) treatment of cell esds is used for estimating esds involving I.s. planes.

3.3. Structure Details

Both structures were solved by direct methods [9], and then refined by full-matrix least-squares technique; the
position and anisotropic parameters of all the non-hydrogen atoms were obtained.

For compound 1, the Flack [10] absolute structure parameter = 0.3 (2) and its absolute configuration is in-
ferred from the known stereochemistry of 3'-(naphthalen-2-yl)spiro[indene-2,2'-oxiran]-1(3H)-one compound
deduced from chemical studies. All relevant tables and figures are based on this configuration. Table 2 showed
some crystal and refinement parameters. Atomic coordinates and displacement parameters of both compounds
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were shown in Table 3 and Table 4, these data the structures were gained, which was shown in Figure 1. This
figure was drawn with 50% displacement ellipsoids using ORTEP-3 for Windows [11]. The geometry of the
molecule was calculated using the WinGX [12] and PARST [13] [14] software’s.

In both structures, the bond distances and bond angles are in good agreement with the corresponding values
are within normal ranges. For molecule 1, both hydroxyl groups adopt an anti conformation with a torsion angle
01-C1-C2-02 value of 93.1 (2)° [in molecule 2, both hydroxyl groups adopt a trans conformation with a torsion
angle O1-C1-C2-02 value of —171.0 (2)°]. In structures 1 the angle and torsion angles that define the central C
atom that connects to external naphthalene and indene rings C2-C10-C11, C1-C2-C10-C1 and C2-C10-C11-C12

Table 1. Data collection and handling.

Empirical formula
Formula weight
Crystal external appearance
Crystal size

Diffractometer

Theta range for data collection
Wavelength
Programs
Refinement method

Absorption correction

Compound 1
C20H1802
290.34
Colorless, needle
0.49 x 0.09 x 0.08 mm
Bruker Smart APEX AXS
CCD area detector
1.75to0 27.49 deg
MoKa radiation (0.71073 A)
SHELXS-97, SHELXL-97
Full-matrix least-squares on F2

Sadabs, Sheldrick, G. M. (1996)

Compound 2
C19H2,07NCl5
482.73
Colorless, block
0.26 x 0.21 x 0.19 mm
Bruker Smart APEX AXS
CCD area detector
1.65 to 25.37 deg
MoKa radiation (0.71073 A)
SHELXS-97, SHELXL-97
Full-matrix least-squares on F2

Sadabs, Sheldrick, G. M. (1996)

Table 2. Crystal and refinement parameters.

Crystal system,

Unit cell dimensions

Volume
Z, calculated density
Absorption coefficient
Space group
Limiting indices
Reflections collected/unique
Completeness to theta = 25.10
Max. and min. transmission
Goodness-of-fit on F?
Extinction coefficient

Largest diff. peak and hole

Compound 1

Orthorhombic

Compound 2

Triclinic

a=5.2177 (6) A alpha = 90.00 deg a = 9.2380 (10) A alpha = 102.004 (1) deg

b = 13.903 (2) A beta = 90.00 deg

¢ =21.121 (2) A gamma = 90.00 deg

1532.2 (3) A®
4,1.259 mg/m®
0.080 mm™

P2,2,2,

—6<h<6,-18<k<17,-27<1<27

15398/3527 [R (int) = 0.0965]

99.90%
0.9941 and 0.9745
0.981

None

0.141 and —0.115¢. A®

b = 9.8790 (10) A beta = 92.356 (1) deg

¢ =12.6360 (10) A
gamma = 90.779 (1) deg

1126.7 (2) A3
2,1.423 mg/m®
0.446 mm*

P-1

-11<h<11,-11<k<11,-15<1<15

12751/4131 [R (int) = 0.0346]
99.90%
0.9304 and 0.8937
0.963
None

0.357 and —0.300 e. A~
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Table 3. Atomic coordinates and displacements parameters (A%) for compound 1.

X y z U1l u22 u33 u23 u13 u12
o1 0.3416 (3)  0.67606 (11) 1.04638 (8) 0.0363 (12) 0.0421 (11) 0.0621 (12) —0.0106 (9) —0.0017 (10) 0.0029 (10)
02 0.9067 (3)  0.63173 (13) 0.98309 (9) 0.0344 (11) 0.0459 (12) 0.0692 (12) 0.0038 (10) —0.0042 (9) —0.0026 (10)
c1 05279 (5)  0.60069 (15) 1.04923 (10) 0.0340 (15) 0.0452 (16) 0.0452 (16) —0.0081 (13) —0.0082 (13) 0.0015 (13)
c2 0.6725(4)  0.57894 (15) 0.98657 (11) 0.0280 (13) 0.0384 (15) 0.0426 (15) —0.0007 (12) —0.0037 (12) 0.0025 (13)
c3 0.7390 (4)  0.47057 (14) 0.99289 (10) 0.0399 (16) 0.0420 (14) 0.0472 (15) 0.0033 (13) —0.0075 (14) 0.0074 (12)
c4 0.4625(5)  0.33741(17) 1.04735 (11) 0.068(2) 0.0472 (17) 0.0568 (18) 0.0003 (15) 0.0001 (18) 0.0003 (16)
c5 02729 (5)  0.31992 (19) 1.09150 (13) 0.067 (2)  0.055(2)  0.066(2) 0.0147 (17) 0.0020 (18) —0.0083 (18)
c6 0.1560 (5)  0.3930(2) 1.12400 (12) 0.063(2) 0.074(2) 0.0461(18) 0.0130 (16) 0.0040 (16) —0.008 (2)
c7 02279 (5)  0.48759 (18) 1.11267 (11) 0.0532 (19) 0.0572 (19) 0.0415 (16) 0.0015(14) 0.0021 (15) 0.0047 (15
c8 0.4168 (5)  0.50472 (15) 1.06849 (10) 0.0329 (15) 0.0430 (15) 0.0362 (14) 0.0021 (13) —0.0100 (12) 0.0027 (13)
c9 05361 (4)  0.43165 (16) 1.03626 (11) 0.0434 (17) 0.0365 (14) 0.0405 (15) 0.0037 (12) —0.0088 (14) 0.0003 (14)
Cc10 0.5065 (4)  0.60065 (15) 0.92809 (10) 0.0343 (15) 0.0379 (15) 0.0487 (15) 0.0003 (12) 0.0010 (14) 0.0041 (12)
c11 0.6267 (5)  0.57115 (18) 0.86612 (11) 0.0352 (16) 0.0499 (16) 0.0424 (16) 0.0131 (13) —0.0018 (13) 0.0037 (14)
c12 0.8097 (5)  0.62776 (18) 0.83960 (13) 0.070 (2) 0.0546 (18) 0.0517 (18) 0.0077 (15) 0.0024 (17) 0.0060 (17)
c13 0.9401(6)  0.6040(2) 0.78348 (14) 0.072(2) 0079(2) 0072(2) 0.0196(19) 0015(2) —0.006 (2)
c14 0.8826 (6)  0.5207 (2) 0.75400 (13) 0.086(3) 0.089(3)  0.052(2) 0.0150(19) 0.0189 (18) 0.017 (2)
c15 06279 (8)  0.3726(2) 0.74698 (14) 0.130(4) 0.072(3) 0.055(2) -0.0045(19) —0.013(2) 0.025 (3)
Cc16 0.4433(8)  0.3140(2) 0.76954 (16) 0.153(4) 0.065(3) 0.068(3) —0.017(2) -0.051(3)  0.006 (3)
c17 0.3085(6)  0.3379(2) 0.82452(16) 0.102(3) 0.059(2) 0.080(2) 0.008(2) —0.029(2) -0.013(2)
c18 0.3668 (5)  0.4208 (2) 0.85596 (12) 0.063(2) 0.0572(18) 0.0581(19) 0.0022 (16) —0.0108 (16) —0.0009 (18)
c19 05598 (5)  0.48349 (17) 0.83433 (11) 0.0458 (18) 0.0465 (16) 0.0407 (16) 0.0073 (14) —0.0018 (14) 0.0080 (15)
c20 06924 (6) 04587 (2) 0.77761(12) 0.078(2) 0.056(2) 0.0398 (17) 0.0006 (15) —0.0094 (18) 0.0185 (18)

are 114.2 (2), —173.9 (2) and —78.9 (3)° [in molecule 2, the angle and the torsion angles that define the central C
atoms that connects to external phenyl rings C1-C2-C3, C4-C1-C2-C3, C1-C2-C3-C12 are 114.3 (2), —172.5 (2)
and —66.7 (2)°)] respectively. It is apparently that the angle and torsion angle that define the central carbon
atoms are similar independently of the side groups involved.

In structure 1, the chiral centers at the C1 and C2 atoms are in the S configuration. The mean planes C1-C9,
C11-C20; and C1/C4-C9, C3/C12-C17for structures 1 and 2 make dihedral angles of 28.10 (5), 89.72 (6)°, re-
spectively. In structure 2, the nitro group attached to the C12-C15 phenyl ring is only 6.3 (1)° out of the plane,
the torsion angles for O6-N1-C15-C14 and O7-N1-C15-C16 are —0.9 (4) and —0.1 (4)°, respectively. The me-
thoxy group at C3 adopts an intermediate conformation between eclipsed and gauche conformations with re-
spect to the C3/C12-C17 ring, the torsion angle is 33.0 (3)°. The methoxy groups attached at C6 and C7 lie al-
most in the plane of the benzene ring to which they are attached C4-C9, the torsion angles C10-04-C6-C5 and
C11-05-C7-C8 are 2.2 (3) and 8.2 (4)°, respectively.

In structure 1, the distances between the Cg gravity centers of naphthalene and indene; between naphthalene
symmetry related molecules; and between indene symmetry related rings are 5.20; 5.22 and 4.99 A, respectively.
The distance between the Cg gravity center of the ring C4-C9 and the H3B of a symmetry related molecule is
2.79A.

In structure 2, the distances between the Cg gravity centers of phenyl C4-C9 rings; phenyl rings C4-C9 and
C12-C17; phenyl ring C4-C9 and H18B of the methoxy group at C3; and phenyl ring C12-C17 and H18C of the
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Table 4. Atomic coordinates and displacements parameters (A%) for compound 2.

o1
02
03
04
05
06
o7
N1
C1
Cc2
C3
C4
C5
C6
C7
C8
C9
C10
Cl1
C12
C13
Cl4
C15
C16
C17
C18
C19
Cli
C

~

Cc

@©

X
0.6120 (2)
0.36879 (18)
0.53124 (18)
0.30057 (19)
05371 (2)
-0.1251 (3)
~0.0249 (3)
~0.0210 (3)
0.4955 (3)
0.4969 (2)
0.5055 (2)
0.5069 (3)
0.3935 (3)
0.4059 (3)
0.5334 (3)
0.6445 (3)
0.6302 (3)
0.1663 (3)
0.6712 (3)
0.3714 (3)
0.2505 (3)
0.1236 (3)
0.1182 (3)
0.2352 (3)
0.3622 (3)
0.5765 (4)
0.9596 (3)
1.11226 (8)
0.94001 (10)
0.97372 (11)

y z
0.23565 (19) 0.81538 (17)
0.0421(2) 0.60740 (14)
0.20801 (15) 0.49461 (12)
~0.21099 (18) 0.96169 (14)
~0.34443 (17) 0.94371 (14)
05089 (3)  0.6447 (2)
06177 (3)  0.7944 (3)
05385(3)  0.7069 (3)
01416 (2) 0.77417 (19)
01182 (2) 0.65100 (18)
0.2514 (2) 0.60727 (18)
0.0076 (2) 0.81300 (17)
-0.0399 (2) 0.86605 (18)
-0.1582 (2) 0.90683 (18)
-0.2320 (2) 0.89612 (18)
-0.1885(3)  0.8414 (2)
~0.0691 (3)  0.8001 (2)
-0.1405 (3)  0.9743 (2)
-0.4123 (3)  0.9493 (3)
0.3352(2) 0.62752 (18)
03101 (3) 05557 (2)
03791 (3) 05810 (2)
04722 (3)  0.6767 (2)
05030 (3)  0.7482 (2)
04345(2) 07223 (2)
0.3155(3)  0.4431(2)
09382 (3) 0.3274(2)
0.89769 (11) 0.40021 (8)

0.82527 (10) 0.20156 (7)
1.10876 (10) 0.31141 (8)

U1l
0.0794 (14)
0.0477 (10)
0.0787 (12)
0.0603 (12)
0.0761 (13)
0.0814 (18)
0.0937 (19)
0.078 (2)
0.0510 (15)
0.0417 (13)
0.0509 (15)
0.0508 (15)
0.0478 (14)
0.0522 (15)
0.0613 (17)
0.0548 (16)
0.0533 (16)
0.0593 (19)
0.085 (2)
0.0566 (15)
0.0708 (18)
0.0624 (18)
0.0595 (18)
0.076 (2)
0.0620 (17)
0.120 (3)
0.0501 (16)
0.0561 (5)
0.0989 (7)
0.1141 (8)

U22
0.0611 (12)
0.0435 (11)
0.0440 (10)
0.0710 (12)
0.0565 (11)
0.181 (3)
0.114 (2)
0.082 (2)
0.0450 (14)
0.0407 (13)
0.0418 (13)
0.0491 (14)
0.0513 (14)
0.0541 (15)
0.0430 (14)
0.0557 (16)
0.0587 (16)
0.109 (2)
0.0691 (19)
0.0383 (13)
0.0520 (15)
0.0700 (19)
0.0565 (17)
0.0447 (15)
0.0441 (14)
0.0597 (18)
0.102 (2)
0.1662 (9)
0.1206 (7)
0.1031 (7)

u33
0.0475 (12)
0.0545 (11)
0.0434 (10)
0.0572 (11)
0.0658 (12)
0.134 (2)
0.154 (3)
0.107 (2)
0.0457 (14)
0.0436 (14)
0.0409 (14)
0.0364 (13)
0.0377 (13)
0.0349 (13)
0.0412 (14)
0.0587 (16)
0.0580 (16)
0.069 (2)
0.099 (2)
0.0431 (14)
0.0476 (15)
0.0663 (19)
0.076 (2)
0.0626 (18)
0.0532 (16)
0.0667 (19)
0.0696 (19)
0.1054 (7)
0.0786 (6)
0.1045 (7)

u23
0.0134 (10)
0.0061 (9)
0.0106 (8)
0.0229 (9)
0.0278 (9)
0.043 (2)
-0.0142 (19)
0.0345 (18)
0.0097 (11)
0.0080 (11)
0.0064 (11)
0.0089 (11)
0.0083 (11)
0.0086 (11)
0.0106 (11)
0.0169 (13)
0.0227 (13)
0.0317 (18)
0.0404 (18)
0.0122 (11)
0.0109 (12)
0.0229 (16)
0.0273 (15)
0.0056 (13)
0.0052 (12)
0.0247 (15)
0.0283 (17)
0.0613 (6)
0.0141 (5)
0.0405 (6)

u13 ui12

~0.0083 (10) —0.0118 (10)

0.0017 (8) —0.0011 (9)
0.0179(8)  0.0030 (8)
0.0109 (9) —0.0081 (9)

0.0028 (10) —0.0003 (10)
0.0021 (16) 0.0539 (18)
0.0383 (17) 0.0309 (16)
0.0209 (18) 0.0207 (17)
0.0051 (11) —0.0020 (12)
0.0045 (10) 0.0013 (11)
0.0052 (11) -0.0022 (11)
0.0028 (11) 0.0009 (12)
0.0040 (11) 0.0023 (11)
0.0038 (11) —0.0083 (13)

-0.0011 (12) —0.0034 (12)

0.0057 (13) 0.0079 (13)
0.0151 (12) 0.0021 (13)
0.0157 (15) —0.0071 (18)

~0.0097 (18) 0.0076 (17)

0.0051 (11) 0.0008 (11)

~0.0013 (13) 0.0081 (14)
~0.0057 (14) 0.0102 (15)

0.0160 (15) 0.0183 (14)

0.0171 (15) 0.0111 (14)
0.0006 (12) 0.0011 (13)
0.0331 (18) 0.0003 (17)
0.0043 (14) —0.0037 (16)
~0.0027 (4) 0.0031 (5)
0.0146 (5)  0.0067 (6)

-0.0134 (5) —0.0159 (6)

methoxy group at C3 are 3.93, 6.68 3.11, and 3.25 A, respectively.

The crystal packing in both structures 1 and 2 are dominated by O-H---O hydrogen bonding interactions, with
donor-acceptor distances of 2.705 (2) and 2.765 (2) A; 2.958 (3) and 2.730 (2) A. In structure 1, these hydrogen
bond interactions generate (9) ring motifs [15]. In molecule 1, each molecule is connected to two of its neigh-
bors via intermolecular hydrogen bonds; the packing is viewed down the c-axis (Figure 2). The structure is fur-
ther linked by C-H-- -z stacking interactions.
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Figure 1. The molecular structures of 1 and 2.
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Figure 2. The packing diagram for 1 projected along the c-axis.

In structure 2 each molecule is connected to one of its neighbors via intermolecular hydrogen bonds, to form a
two dimensional supramolecular structure along with the bc crystallographic plane (Figure 3). These hydrogen
bond interactions generate two (14) and (10) ring motifs [14]. The structure is linked by C-H---= stacking and
three C-H---Cl interactions forming a 3D polymer, the C-H---x, distances and angles for Cg gravity centers to
C4-C9 and C12-C17 phenyl rings are given in Figure 4. For geometrical details and notations of all of these hy-
drogen bonds and intermolecular interactions are given in Table 5.

4. Conclusion

The present study demonstrates the synthesis and chemical characterization by IR, *H-NMR and **C-NMR spec-
troscopy of 2-(naphthalen-2-yImethyl)-2,3-dihydro-1H-indene-1,2-diol (C,oH150;), compound 1 and 1-(3,4-di-
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Figure 3. The packing diagram of structure 2 showing the two dimensional supramolecular structure along
with the bc crystallographic plane.

methoxy phenyl)-3-methoxy-3-(4-nitrophenyl)propane-1,2-diol chloroform (CygH,3NO;-CHCI3) compound 2
provides the evidence of facile preparation of 1,2-diols from chalcones. Single crystals of compound 1 were
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Figure 4. The C-H---x stacking interactions between adjacent molecules in structure 2.

Table 5. Geometry of the hydrogen bonds and hydrogen bonding interactions (A, °) for compounds 1 and 2.

D-H--A code D-H H---A D---A D-H---A Symmetry code
Compound 1
O1-H1A:--02 0.89 (2) 1.84 (2) 2.705 (2) 162 (2) -1+X,Y,2
02-H2---01 0.83(2) 1.94 (2) 2.765 (2) 173 (2) 12+%, 32~y 2-2
C10-H10A.--02 0.970 (2) 2.670 (2) 3.366 (3) 128.9 (1) —-1+X,Y,2
C12-H12---01 0.930 (3) 2.768 (2) 3.642 (3) 157.1 (2) 12+%,32-y,2-1
Compound 2
O1-H1A:--04 0.79 (4) 2.18 (4) 2.958 (3) 168 (4) +1-X-y,2~2
02-H2A:--03 0.76 (3) 1.97 (3) 2.730 (2) 171 (3) +1-x-y,1-z
C17-H17.-.01 0.930 (3) 2.832(2) 3.381 (3) 118.9 (2) X, Y,
C10-H10C---07 0.959 (2) 2.885(3) 3.360 (4) 111.7 (2) X, —1+Y, +z
C19-H9---02 0.980 (3) 2.287(2) 3.174 (3) 150.1 (2) 1-x+1-y,+1-12
C2-H2---Cl1 0.979 (3) 2.903 (2) 3.694 (3) 138.4 (2) 2-X,+1-y,+1-2
C10-H10B---CI2 0.960 (3) 2.885(2) 3.689 (3) 141.9 (2) 14X +1+y,-1+z
C10-H10C---CI3 0.959 (3) 2.903 (2) 3.860 (3) 176.3 (2) 1-x,+1-y,+1-2

The letters A, B and C on H atoms are only used for identification purposes for instance the hydroxyl and methyl groups.

successfully grown from solution by slow evaporation technique at room temperature using ethyl acetate as a
solvent (compound 2, chloroform: hexane). IR and *H-NMR are used to confirm the functional groups. During
the crystallization process of compound 1, the diasteromer (1S and 2S) was obtained while no chiral reagent was
used in the reaction.
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