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In the crystal structure of the title compoud, C;4H;sBrNO,,
molecules are linked by a strong O—H- - -O hydrogen bond
and weaker C—H.: - -O interactions. The benzene ring makes
dihedral angles of 3.67 (3) and 72.63 (3)° with the carboxylic
acid group and the nitro group, respectively.

Related literature

For related compounds, see: Wu et al. (2011); Nayak et al.
(2013); Zhang et al. (2013); Thirunavukkarasu et al. (2014). For
the asymmetric Michael reaction, which allows for the
formation of two asymmetric centres, see: Enders et al. (2002);
Hayashi et al. (2005); Keller et al. (2013).

b =8.7850 (13) A Z=2

¢ =13.026 (2) A Mo Ko radiation
a =107.882 (3)° =268 mm™"
B =93.156 (3)° T=140K

y = 101.555 (3)°
vV =7709 (2) A®

0.25 x 0.20 x 0.15 mm

Data collection

Bruker APEXII CCD
diffractometer

Absorption correction: multi-scan
(SADABS; Bruker, 2004)
Tmin = 0.510, Tyax = 0.746

7818 measured reflections
4717 independent reflections
3078 reflections with 7 > 20(1)
Ript = 0.026

Refinement

R[F? > 20(F%)] = 0.045
wR(F?) = 0.113

S =099

4717 reflections

182 parameters

H-atom parameters constrained
APmax =077 ¢ A3

Appin = —0.57 ¢ A2

Table 1 .

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
Cl—HIB---01} 0.99 2.43 3.410 3) 172
Cl1—HI1A---02" 0.99 2.51 3.265 (3) 133
C3—H3...03" 1.00 2.69 3.679 (3) 169
C8—HS8B---02" 0.98 2.60 3.501 (4) 153
O3—H3A---04" 0.84 1.79 2.619 (2) 171

Symmetry codes: (i) —x, —y, —z + 1; (ii) —x — 1, —y, —z + 1; (iii)) —x, =y + 1, -z + 1;
(ivyx+1Ly+1l,z(v) —x—1,—y+1,—z+1.

Data collection: APEX2 (Bruker, 2004); cell refinement: SAINT
(Bruker, 2004); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine
structure: SHELXL2013 (Sheldrick, 2008); molecular graphics:
SHELXTL (Sheldrick, 2008); software used to prepare material for
publication: SHELXTL.

Br We thank Professor Jie Sun of the Shanghai Institute of
Organic Chemistry, Chinese Academy of Sciences, for his help.
Supporting information for this paper is available from the IUCr
electronic archives (Reference: FJ2666).
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2-[1-(4-Bromophenyl)-2-nitroethyllhexanoic acid
Yanpeng Zhang, Can Zhang and Ai-Bao Xia

1. Comment

Michael addition can represent the initiating step of many complex inter- and intramolecular tandem processes. The use
of the highly reactive nitroalkene as Michael acceptors opens the way to synthetically very useful C—C and C—X bond-
forming reactions and subsequent transformations as is demonstrated by various applications(Enders et al.,2002). The
title compound was obtained from the Michael addition of hexanal to (E)-1-bromo-4-(2-nitrovinyl)benzene in our
laboratory. The crystal structure of the title compoud has been presented in this paper in Fig. 1. The C2---C3 distance
being 1.545 (2) A. The C1—C2—C3—C4 torsion angle of 59.43 (3)°. The C12--Br distance being 1.894 (2) A. The
C1--N1 distance being 1.492 (2) A. The H3A—03—C4 angle of 109.49 (3)°. In the crystal, molecules are linked by
weak intermolecular O—H- O interactions. In addition,molecules are also linked by weak H3A—04, H3A—C4 and
H3A- H3A interactions respectively. The dihedral angle between the carboxylic acid group and the benzene ring is 3.67
(3)° and the dihedral angle between the nitro group and the benzene ring is 72.63 (3)°.

2. Experimental

N,N-Dimethylformamide(1.25 ml) was added to the mixture of hexanal (2.5 mmol) with (E)-1-bromo-4-(2-nitrovinyl)-
benzene(0.5 mmol) in the presence of D,L-proline (0.15 mmol) at room temperature with vigorous stirring. After 1 day,
the mixture was extracted with DCM. Solvents were removed under vacuum and the residue was purified by column
chromatography on silica gel(eluent:petroleum ether-ether). Then the addition product was oxidized into acid by H,0O..

Suitable crystals were obtained by slow evaporation of a dichloromethane solution.

3. Refinement

H atoms were placed in calculated position with C—H ranging from 0.93 A to 0.98 A and refined using riding model
with Uiss(H)=1.2U of the carrier atoms.
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Figure 1
The asymmetric unit of the structure of the title compound, with the atomic labeling scheme. Displacement ellipsoids are
drawn at the 50% probability level.
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Figure 2

Unit cell packing of the title compound.

2-[1-(4-Bromophenyl)-2-nitroethyllhexanoic acid

Crystal data

C14H18BTNO4
M, =344.20
Triclinic, P1
a=7.2825(11) A
bh=28.7850 (13) A
c=13.026 2) A
a=107.882 (3)°
£ =93.156 (3)°
y=101.555 (3)°
V'=1770.9 (2) A®

Data collection

Bruker APEXII CCD
diffractometer

¢ and w scans

Absorption correction: multi-scan
(SADABS; Bruker, 2004)

Tnin = 0.510, Trnax = 0.746

7818 measured reflections

zZ=2

F(000) =352

Dy=1.483 Mgm™

Mo Ko radiation, 2 =0.71073 A

Cell parameters from 1805 reflections
0=12.5-27.0°

4 =2.68 mm!

T=140K

Block, colourless

0.25 x0.20 x 0.15 mm

4717 independent reflections
3078 reflections with > 20([)
Rine=0.026

Omax = 30.7°, Oin = 1.7°
h=-T7—10

k=-12—-11

[=-18—18
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Refinement

Refinement on F?
Least-squares matrix: full
R[F?>20(F?)] = 0.045
wR(F?)=0.113

5=0.99

4717 reflections

182 parameters

0 restraints

Special details

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained

w = 1/[c*(F,?) + (0.0579P)*]
where P = (F 2+ 2F2)/3

(A/0)max = 0.005

Apmax =0.77 ¢ A3

Apmin =—-0.57¢ A%

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

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (42)

X y z Uiso®1Ueq

Brl 0.43884 (4) 0.25204 (4) 1.00399 (2) 0.04824 (13)
NI ~0.2878 (3) ~0.0037 (2) 0.57284 (16) 0.0281 (4)
01 ~0.2159 (3) ~0.1173 (2) 0.53116 (18) 0.0503 (5)
02 ~0.4281 (3) ~0.0168 (2) 0.61913 (17) 0.0433 (5)
03 ~0.2581 (2) 0.5058 (2) 0.50126 (13) 0.0309 (4)
H3A —0.3560 0.5143 0.4683 0.046*
04 ~0.4590 (2) 0.4623 (2) 0.61743 (15) 0.0363 (4)
C1 ~0.2028 (3) 0.1613 (3) 0.56541 (18) 0.0239 (5)
H1A —0.2850 0.1860 0.5125 0.029*
H1B —0.0781 0.1604 0.5389 0.029*

c2 ~0.1790 (3) 0.2947 (3) 0.67608 (17) 0.0211 (4)
H2 —0.3015 0.2804 0.7070 0.025*

C3 —0.1361 (3) 0.4661 (3) 0.66194 (17) 0.0222 (4)
H3 -0.0170 0.4809 0.6278 0.027*

c4 ~0.2969 (3) 0.4783 (3) 0.58874 (18) 0.0232 (5)
C5 —0.1128 (4) 0.6028 (3) 0.77204 (18) 0.0271 (5)
H5A —0.2300 0.5861 0.8062 0.033*
H5B —0.0086 0.5936 0.8202 0.033*

c6 ~0.0709 (4) 0.7759 (3) 0.7638 (2) 0.0340 (6)
H6A —0.1778 0.7865 0.7182 0.041*
H6B —0.0629 0.8560 0.8374 0.041*

c7 0.1105 (4) 0.8203 (3) 0.7162 (2) 0.0393 (6)
H7A 0.1270 0.9341 0.7145 0.047*
H7B 0.0984 0.7465 0.6403 0.047*

c8 0.2860 (5) 0.8075 (4) 0.7796 (3) 0.0547 (8)
H8A 0.2911 0.8700 0.8567 0.082*
H&B 0.3990 0.8524 0.7513 0.082*
H8C 0.2806 0.6920 0.7714 0.082*

9 ~0.0284 (3) 0.2792 (3) 0.75450 (17) 0.0208 (4)
C10 0.1607 (3) 0.3049 (3) 0.73681 (19) 0.0262 (5)
H10 0.1946 0.3273 0.6727 0.031*
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Cl1 0.2991 (3) 0.2982 (3) 0.8106 (2) 0.0305 (5)
HIl 0.4278 0.3183 0.7984 0.037*
c12 0.2485 (4) 0.2619 (3) 0.90266 (19) 0.0305 (5)
C13 0.0628 (4) 0.2332 (3) 0.92160 (19) 0.0304 (5)
HI3 0.0295 0.2076 0.9848 0.036*
Cl4 ~0.0752 (3) 0.2422 (3) 0.84734 (18) 0.0260 (5)
H14 -0.2036 0.2226 0.8602 0.031*

Atomic displacement parameters (4?)

Ul] U22 U33 U]Z U13 U23

Brl 0.04362 (18)  0.0746 (2) 0.02979 (15)  0.03115(16)  —0.00597 (11)  0.01222 (14)
N1 0.0289 (11) 0.0264 (11)  0.0266 (10) 0.0030 (9) ~0.0045 (8) 0.0088 (8)
o1 0.0634 (14) 0.0274 (11)  0.0616 (14) 0.0184 (10) 0.0132 (11) 0.0107 (9)
02 0.0374 (11) 0.0417 (11)  0.0495 (12) ~0.0013 (9) 0.0085 (9) 0.0192 (9)
03 0.0297 (9) 0.0443 (10)  0.0287 (9) 0.0175 (8) 0.0073 (7) 0.0199 (8)
04 0.0251 (9) 0.0576 (12)  0.0373 (10) 0.0159 (8) 0.0081 (7) 0.0263 (9)
Cl 0.0245 (11) 0.0237(12)  0.0240 (11) 0.0047 (9) 0.0021 (9) 0.0092 (9)
(&) 0.0201 (10) 0.0251(12)  0.0200 (10) 0.0068 (9) 0.0023 (8) 0.0089 (9)
c3 0.0220 (10) 0.0262 (12)  0.0214 (10) 0.0085 (9) 0.0019 (8) 0.0104 (9)
C4 0.0272 (11) 0.0216 (12)  0.0227 (11) 0.0098 (9) 0.0024 (9) 0.0075 (9)
cs 0.0350 (13) 0.0258 (12)  0.0227 (11) 0.0098 (10) 0.0049 (10) 0.0090 (9)
Cé6 0.0533 (17) 0.0231(12)  0.0267 (12) 0.0128 (11) 0.0001 (11) 0.0077 (10)
C7 0.0575 (18) 0.0270 (14)  0.0333 (14) 0.0037 (12) 0.0011 (13) 0.0140 (11)
C8 0.0475 (18) 0.055 (2) 0.060 (2) ~0.0039 (15)  —0.0035 (16) 0.0280 (17)
C9 0.0225 (10) 0.0198 (11)  0.0209 (10) 0.0072 (8) 0.0014 (8) 0.0065 (8)
Cl0  0.0244 (11) 0.0332(13)  0.0236 (11) 0.0080 (10) 0.0051 (9) 0.0117 (10)
Cll  0.0212(11) 0.0392 (14)  0.0325 (13) 0.0111 (10) 0.0038 (9) 0.0112 (11)
Cl2  0.0318(12) 0.0360 (14)  0.0235 (11) 0.0162 (10) ~0.0033 (9) 0.0050 (10)
CI3  0.0375(14) 0.0368 (14)  0.0222 (11) 0.0143 (11) 0.0039 (10) 0.0136 (10)
Cl4  0.0254 (11) 0.0322 (13)  0.0243 (11) 0.0091 (10) 0.0062 (9) 0.0124 (10)

Geometric parameters (A, ©)

Brl—CI2 1.894 (2) C6—C7 1.521 (4)
N1—O1 1213 3) C6—H6A 0.9900
N1—02 1.218 (3) C6—H6B 0.9900
N1—Cl 1.492 (3) C7—C8 1.525 (4)
03—C4 1.270 (3) C7—H7A 0.9900
03—H3A 0.8400 C7—H7B 0.9900
04—C4 1.252 (3) C8—HSA 0.9800
Cl—C2 1.528 (3) C8—HSB 0.9800
Cl—HIA 0.9900 C8—HSC 0.9800
Cl—HIB 0.9900 C9—Cl4 1.388 (3)
C2—C9 1.512 (3) C9—C10 1.394 (3)
C2—C3 1.545 (3) Cl10—Cl1 1.377 3)
C2—H2 1.0000 C10—H10 0.9500
C3—C4 1.511 (3) Cl1—C12 1.383 (3)
C3—C5 1.537 (3) Cl1—HI1 0.9500
C3—H3 1.0000 Cl2—Cl13 1.375 (4)
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C5—Co
C5—H5A
C5—H5B

O1—N1—02
O1—N1—C1
02—N1—C1
C4—O03—H3A
N1—C1—C2
N1—Cl1—HIA
C2—Cl1—HI1A
NI—C1—HI1B
C2—C1—HI1B
HIA—C1—HI1B
C9—C2—C1
C9—C2—C3
C1—C2—C3
C9—C2—H2
C1—C2—H2
C3—C2—H2
C4—C3—C5
C4—C3—C2
C5—C3—C2
C4—C3—H3
C5—C3—H3
C2—C3—H3
04—C4—03
04—C4—C3
03—C4—C3
C6—C5—C3
C6—C5—H5A
C3—C5—H5A
C6—C5—HSB
C3—C5—HSB
H5A—C5—HSB
C7T—C6—C5
C7—C6—H6A
C5—C6—H6A

O1—N1—C1—C2
02—N1—C1—C2
NI—C1—C2—C9
NI—C1—C2—C3
C9—C2—C3—C4
Cl1—C2—C3—C4
C9—C2—C3—C5
C1—C2—C3—C5
C5—C3—C4—04
C2—C3—C4—04

1.528 (3)
0.9900
0.9900

123.8 (2)
118.5 (2)
117.7 (2)
109.5
110.98 (18)
109.4
109.4
109.4
109.4
108.0
111.47 (17)
111.60 (17)
109.94 (17)
107.9
107.9
107.9
108.96 (17)
109.26 (18)
111.06 (17)
109.2

109.2

109.2
123.8(2)
118.8 (2)
117.3 2)
113.78 (19)
108.8

108.8

108.8

108.8

107.7

114.3 (2)
108.7
108.7

~132.72)
48.5 (3)
69.0 (2)
~166.69 (17)
~176.36 (17)
59.4 (2)
-56.1 (2)
179.63 (18)
—61.1(3)
60.4 (3)

C13—Cl14
C13—HI13
Cl14—H14

C7—C6—H6B
C5—C6—H6B
H6A—C6—H6B
C6—C7—CS8
C6—C7—HTA
C8—C7—H7A
C6—C7—H7B
C8—C7—H7B
H7A—C7—H7B
C7—C8—HS8A
C7—C8—HS8B
H8A—C8—HSB
C7—C8—HS8C
H8A—C8—HS8C
H8B—C8—HSC
C14—C9—C10
Cl14—C9—C2
C10—C9—C2
C11—C10—C9
C11—C10—H10
C9—C10—H10
C10—C11—C12
C10—C11—H11
Cl12—Cl11—HI1
C13—C12—C11
C13—C12—Brl
C11—C12—Brl
C12—C13—C14
C12—C13—HI13
Cl14—C13—H13
C13—C14—C9
C13—C14—H14
C9—Cl14—H14

C5—C6—C7—C8

C1—C2—C9—Cl14
C3—C2—C9—Cl14
C1—C2—C9—C10
C3—C2—C9—C10

C14—C9—C10—C11

C2—C9—C10—C11

C9—C10—C11—C12
C10—C11—C12—C13
C10—C11—C12—Brl

1.387 (3)
0.9500
0.9500

108.7
108.7
107.6
113.6 (2)
108.9
108.9
108.9
108.9
107.7

109.5

109.5

109.5

109.5

109.5

109.5

118.4 (2)
120.5 (2)
121.08 (19)
121.2 (2)
119.4
119.4
119.2 (2)
120.4
120.4
121.0 (2)
119.74 (19)
119.22 (19)
119.3 (2)
120.4
120.4
120.9 (2)
119.5

119.5

-58.1(3)
~1152 (2)
121.5 (2)
66.1 (3)
-57.2(3)
~1.7(3)
177.0 (2)
1.4 (4)
—0.3 (4)
179.80 (18)
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C5—C3—C4—03 118.3(2) C11—C12—C13—C14 -0.54)
C2—C3—C4—03 —120.2 (2) Br1—C12—C13—C14 179.44 (18)
C4—C3—C5—Ce6 -59.3 (3) C12—C13—C14—C9 0.1 (4)
C2—C3—C5—Ce6 —179.7 (2) C10—C9—C14—C13 0.9 (3)
C3—C5—C6—C7 —60.6 (3) C2—C9—C14—C13 —177.8 (2)

Hydrogen-bond geometry (4, °)

D—H-A D—H H- A DA D—H-A4
Cl—H1B-O0l 0.99 2.43 3.410 (3) 172
Cl1—H14--02i 0.99 2.51 3.265 (3) 133
C3—H3-03i 1.00 2.69 3.679 (3) 169
C8—H8B+02" 0.98 2.60 3.501 (4) 153
03—H34--04" 0.84 1.79 2.619 (2) 171

Symmetry codes: (i) —x, —y, —z+1; (ii) —x—1, —y, —z+1; (iii) —x, —y+1, —z+1; (iv) x+1, y+1, z; (v) =x—1, —y+1, —z+1.
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