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Abstract 4Methylbenzoic acid ethyl ester [ C1oHi2 0, ] was obtained by crystallization of 4 methyl-benzoic acid in etha-
nol hot solution and structurally characterized by single-crystal X ray crystallography and the crystal is of monoclinio

qpa(‘e group P2, with a=11.798 (1), b= 13.209 (1), ¢=1.1600 (1) mm, B=107.706 (2)° v=1.7219 (3)
mm’s CHp 0, M,=164.20, p,=1.267 g/(m , Z=8 F (000) =704 # (MoKa) =0.087 an ', R=0.084 1
and wR =0.278 9. The total reflections were 8 557 and 3 027 were independent of which 1 902 were observed with 1>
26 (1)- The title compound CiyH1;0; are connected by C—H:++ O hydwgen bonds between methyl groups and catbonyl oxy~

gen atans from adjacentmolecules to fom a 1D chain
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Intemolecular interactions play an important role
in the

wee L C—H--0 hydrogen bonds are known driv-

ing forces which directmolecular aggregation in organic

fomation of stable supramolecular struc-

crystals[ks] and may be used to design specific archi-
tecure with mtent to realize specific chemical and
physical pmperties[k?]- In this text oxygen atam is a
good hydmwgen bond acceptor Oxygenr-- phenyl oxy~
gen'++ naphthyl and oxygen:-+ pyridyl synthons have
been identified in sane of crysial structures and to i~
8§11 e
Esterifying re-

actions are often carried out under acid catalysis We

fluence overall crystal pa(:king[a

designed the reaction of melam ne and trinellitic acid
under reflux in methanol solution resulting in esterifica~
tion of the 1-caoxylic group of trmellitic acid n a
high yie]d[g], this work has provided us an inspiration
for the usage of crystallization of catboxylic acid in hot
ethanol solution to obtain ester Thus we carried out
ciystallization of 4 methylbenzoic acid from ethanol as
it can fom the corresponding ester very easily Ourap-
proach is to expose the ease of synthesis of such ester

as the conventional methods often have linitations due
to canplex procedures involving acid catalysis and re-
flux In this paper we report and discuss the crystal
sticture of 4 methylbenzoic acid ethyl ester
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1 Experinent

1.1 Synthesis

4methylbenzoic acid (0.164 g 1 mmol) was
added to hot ethnanol (15 mL) with stirring for 2 h
The filtrate was allowed to stand at roan temperature
for L week Colorless plate crystals of the title can-
pound suitable for X “ray analysis were obtained by slow
evaporation Anal- Caled- (w%) for CioH1202: G
73.14 H, 7.37 0. 19.49. Found (w/0). G
73.08 H, 7.2% 0, 19.41. R (v/am . KBr):
3078w 2 953m, 1 732m, 1 664vys 1 514,
1375m, 1468w, 1278w 1 190y
1.2 Structure determ ination and refnement

A crystal of the title canpound with approximate
dinensions of 0.35 mm X 0.28 mm < 0.16 mm was
mounted on a glass fiber Dala collections were made
on a Bmuker SMART Apex CCD diffractometer e-
quipped with a graphite monochram atized M oK@ radia~
tion (A =0.071 073 mm) at 293 (2) K- The data
sets were corrected by SADABS program- A flotal of
8557 reflections were collected in the range of 1.81°<<
0<225.00°% ofwhich 3027 were independent and 1902
with 726 (1) were considered as observed and used
in the stucture detem ination and refinement The
structure was chamaterized by direct methods using
SHELXTL').
isotropically  and hydrogen atons were placed in the

All of the nonH atans were refined an-

% odeivedu- cn
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geanetrically calculated positions The final refinement
by fullmatrix leastsquares were converged to R =
0.084 1 and wR =0.278 9 (w = 1/[¢"(F,") +
(0.1790p)° + 0.5845P], where P (F,” +
2F,° ) /3). §=1.084, (A/s), . =0.000, (Ap)

=0.630 and (AP) =—0.370 e/j;- The stuctumal

m in

plots were drawn with SHELXTL

max

2 Results and discussion

Single crystal of 4methylbenzoic acid ethyl ester
was obtained upon crystallization fran hot a ethanol so-
lution to provide an easy appmwach of synthesis of such
ester under mild reaction condition The nature of its
self-assembly was ivestigated using single ciystal X-
ray diffraction analysis The result showed a monoclinic
ciystal lattice with a P2, space group The canpound
gave an asymmetric unit with wo symmetry-independ-
entmolecules At the beginning the two synmetry=-in-
dependentmolecules (A and B) are approxinately co-
planar [ dihedral angle 10.7°] (Fig-1).

The hydrogen atan on the methyl group serves as
the donor and catbonyl oxygen atan behaves as the ac~
ceplor The quite exotic features of the packing of the
molecules was revealed by the analysis ofmolecular ar-
rangement in the crystal lattice The C —H--- O mter
actions sewe as the stucture directing factor Inversion
related sym metry-independent A molecules or B mole-
cules are linked through C —H:+- O (G- 0, 0.268 5
(4) nm, 156.0% 0.268 5 (6) nm, 171.8%) hydro-
gen bonds nvolving methyl group and caibonyl oxygen

to fom ifinite zigzag chain [ CioH120: ] along b axis

Fig:1 M olecular structure of C1oH 1202
(30% probability them al ellipsoids)

In each chain  the adjacentmolecules are held together
by C —H:-- O hydrogen bonds with the chains fran
molecules A and the chains fran molecules B armanging
altemately along ¢ axis foming a sheet parallel to the
ciystallographic (101) plane It is worth noting that C
—H-+- O bonds are unusual short distance (C::- O,

0.2685 (4) nm). which are shorter than the usual
0.290 nm of strong N —H:++ O ( hydrogen bondd !, in
contrast to the distance of charge-assistant N —He-

0 (0.2654 (3) mm)™, N —H--0 (0.266 2
(4HP0.267 ~0.272 un'™" ) hydwogen bonds
known in the literatures It is possible due to inductive
effects of a para methyl substituent which results in ox~
ygen atan of caibonyl gains a slightly negative charge
and the hydrogen atan of methyl group gains a slightly

Fig.2 Zigzag chains built from two symm etry-independentm olecules (A and B) via C —H--- O hydrogen bonds
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positive charge This is an additional strong hydrogen H:-- O interactions may direct self-assembly of supra-
bonding effect There is no T — 7T stacking interaction molecular architectures as N —H:-+ O hydrogen bonds
in the stucture The adjacent chains built fran mole- leading to the creation of a range of supramolecular
cules A and chamns built fran molecules B adopt a recogn itions

close packing arrangement It indicates that weak C—

Tab.1  Selected bond lengths and angles of the title com pound

Bond Length /mm Bond Lenglh/nm Bond Lenglh/nm
o(LH)y—c(3) 0.131 9(4) C(4H)— C(5) 0.137 5(5) C(13)— c(14) 0.148 1(5)
0(1)—c(2) 0.147 3(5) C(H—c(9) 0.138 7(5) C(14)— ¢(19) 0.137 5(5)
0(2)— C(3) 0.122 4(4) C(5)— C(6) 0.138 4(6) C(14)— ¢ (15) 0.138 8(5)
0(3)— C(13) 0.132 1(4) C(6)—C(7) 0.137 3(5) C(15)—¢(16) 0.138 3(5)
0(3)— C(12) 0.145 0(4) C(7)— C(10) 0.133 9(5) C(16)— C(17) 0.1356(5)
0(4)— C(13) 0.121 9¢4) C(7T)—C(8) 0.138 6(6) C(17)— € (20) 0.1356(5)
c(H—c(2) 0.146 6(6) C(8)— C(9) 0.136 1(6) C(17)— C(18) 0.138 4(5)
C(3)— C(4) 0.147 2(5) C(1H)— ¢ (12) 0.147 8(6) C(18)— ¢ (19 0.139 4(5)

Bond Angle/( ) Bond Angle/( ) Bond Angle/( )

c3—oh—c2)y U7.13) || c6)y—c()y—c(8) 119.4¢4) [[c(20)—c(17)—c(18) 116.8(3)
C(T)y—C(6)—c(5)  119.6(4) ||c(17)— c(16)— ¢(15) 120.1(3) C(5)—C(H)—C(3) 121.7(3)
C(19H—c(lh)—c(13) 121.2¢3) || 0(2)—C(3)—C(4) 124.6¢3) [lo(H)—c(13)—0(14) 124.5(3)
c(13)—o03)—c(l2) 17.73) || c(H—c(d)—c(7)  120.6(3) |[c(17)— c(18)— ¢(19) 118.9(4)
C(10)—C(Ty—¢(6)  118.4¢4) |[c(16)— c(1T)—c(20) 122.2(3) | (9~ c(4)—c(3)  119.9(3)
C(15)—C(4)y—c(13) 119.7(3) || o(H)—c(3)—c(4)  113.9¢3) [ 0(3)—c(13)—0(14) 113.4(3)
c(h—c(2)y—o(ly 108.2(4) || c(8)—c(9)—c(4)  120.8¢4) [c(14)—c(19)—C(18) 120.6(3)
C(10)y—C(7)y—C(8)  122.2(4) ||c(16)— c(17)— ¢ (18) 120.9(4) || c(4H)—c(5)—c(6)  121.3(4)
C(16)— c(15)— c(14) 120.4(3) || c(5)—C(4H)—c(9)  118.3(4) [lc(19)—c(14)—c(15) 119.1(3)
0(2)—c3)—o(l)  121.5(H || 03)—c(12-0(1l)  108.4(3)

canposite materials[ J]]- Chean Rew 2001 101, 1629—
1658

[8] ZHANG X L. YE B H, CHEN X M. Infinite water

chains trapped i an organicframework constructed from
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