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The title compound, C,7H,NO,, shows an intramolecular
hydrogen bond between a phenol OH group and the N atom.
In the crystal, molecules are connected by pairs of O—H---O
hydrogen bonds into inversion dimers.

Related literature

For the synthesis of N,N-bis(2-hydroxybenzyl)alkylamines,
see: Laobuthee et al (2003). For their metal-responsive
properties, see: Veranitisagul et al. (2011). For their use in the
synthesis of macrocyclic molecules, see: Rungsimanon et al.
(2008).
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N
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Experimental
Crystal data
Ci7H2INO,4 M, = 303.35

Monoclinic, P2,[c Z =4
a=133384 (9) A Mo Ku radiation
b =8.5634 (5) A
c=14.1021 (8) A T =29 K

B=99340 (2)° 0.54 x 0.54 x 0.28 mm
V =1589.42 (17) A®

Data collection

Siemens P4 diffractometer
8022 measured reflections
3649 independent reflections

2711 reflections with / > 2a([)
Rin = 0.020

Refinement

R[F? > 20(F?)] = 0.046 H atoms treated by a mixture of
wR(F?) = 0.160 independent and constrained
§=1.03 refinement

Apmax =030 e A7
Apmin=—021e A7

3649 reflections
207 parameters

Table 1

Hydrogen-bond geometry (A, ).

D=3 A D—H H---A D---A DoH. A
O2=H.-N 0.98 (3) 1.78 (3) 2.6679 (16) 149 (2)
Ol-H'.-02' 0.88 (3) 1.89 (3) 27550 (16) 169 (2)

Symmeltry code: (i) —x+ 1, —y,—z+ L.

Data collection: XSCANS (Siemens, 1992); cell refinement:
XSCANS; data reduction: XSCANS; program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine
structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
SHELXTL (Sheldrick, 2008); software used to prepare material for
publication: SHELXL97.
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Supplementary data and figures for this paper are available from the
[UCr electronic archives (Reference: NC2280).
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4,4'-Dimethoxy-2,2'-[methylazanediylbis(methylene)]diphenol
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Experimental
The title compound, N,N-bis(5-methoxy-2-hydroxybenzyl) methylamine was prepared elsewhere (Laobuthee et al.,
2003). Recrystallized in 2-propanol, colorless single crystals suitable for X-ray diffraction were obtained by slow

evaporation of the solvent after several days.

Refinement
All H atoms of the compound were placed in the calculated positions with C—H = 0.96 A and included in the final cycles
of refinement in a rigiding model, Ui,(H) = 1.2 Ue(H). Except H atom of O atoms were located in different Fourier map

and restrained to their hosts.

Computing details

Data collection: XSCANS (Siemens, 1992); cell refinement: XSCANS (Siemens, 1992); data reduction: XSCANS
(Siemens, 1992); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure:
SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for
publication: SHELXL97 (Sheldrick, 2008).

C1s

Cie

Figure 1
Molecular structure of the title compound with labelling and displacement ellipsoids drawn at the 50% probability level.

4,4'-Dimethoxy-2,2'-[methylazanediylbis(methylene)ldiphenol

Crystal data

C7;HNO;4 a=13.3384(9) A
M, =303.35 b=28.5634 (5) A
Monoclinic, P2,/c c=14.1021 (8) A
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£ =99.340 (2)°

v =1589.42 (17) A3

Z=4

F(000) = 648

D,=1.268 Mg m™

Mo Ka radiation, A =0.71073 A

Data collection

Siemens P4
diffractometer
Radiation source: fine-focus sealed tube
Graphite monochromator
 scans
8022 measured reflections
3649 independent reflections

Refinement

Refinement on F?
Least-squares matrix: full
R[F?> 20(F*)] =0.046
wR(F?*) = 0.160

S=1.03

3649 reflections

207 parameters

0 restraints

Primary atom site location: structure-invariant

direct methods

Special details

Cell parameters from 3446 reflections
6=12.8-27.3°

#£=0.09 mm™

T=29K

Block, colourless

0.54 x 0.54 x 0.28 mm

2711 reflections with 7> 20(])

R =0.020

Omax = 27.5°, Opin = 1.6°
h=—-17—16
k=-11-8
[=—-18—12

Secondary atom site location: difference Fourier
map

Hydrogen site location: inferred from
neighbouring sites

H atoms treated by a mixture of independent
and constrained refinement

w = l/[6*(F,?) + (0.0949P)* + 0.2159P]
where P = (F 2+ 2F2)/3

(A/0)mar < 0.001

Apma =0.30 e A

Apmin=—0.21e 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 Ls. planes.

Refinement. Refinement of 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2,
conventional R-factors R are based on F, with F set to zero for negative /2. The threshold expression of F? > 6(F?) is used
only for calculating R-factors(gt) efc. and is not relevant to the choice of reflections for refinement. R-factors based on /*
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (4%)

x y z Uty
Ol 0.45389 (9) 0.03013 (15) 0.59042 (8) 0.0530 (3)
02 0.34001 (8) 0.00867 (16) 0.40230 (8) 0.0589 (4)
Cé 0.33681 (11) 0.08049 (17) 0.69636 (10) 0.0404 (3)
N 0.22980 (9) 0.08969 (14) 0.53635 (8) 0.0377 (3)
&2 0.42488 (11) 0.00508 (18) 0.67825 (10) 0.0418 (3)
C7 0.27517 (11) 0.18108 (17) 0.62086 (10) 0.0429 (3)
H7A 0.2216 0.2321 0.6483 0.051*
H7B 0.3185 0.2616 0.6009 0.051*
C8 0.18208 (11) 0.19071 (18) 0.45720 (10) 0.0435 (3)
HSA 0.2238 0.2826 0.4537 0.052*
H8B 0.1161 0.2248 0.4696 0.052*
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C9 0.16962 (11) 0.10444 (17) 0.36246 (10) 0.0404 (3)
€5 0.30850 (12) 0.0610 (2) 0.78563 (10) 0.0469 (4)
HS5A 0.2507 0.1115 0.7990 0.056*
C4 0.36425 (13) —0.0320 (2) 0.85596 (11) 0.0494 (4)
03 0.33023 (11) —0.03631 (18) 0.94292 (9) 0.0712 (4)
C10 0.08049 (12) 0.1124 (2) 0.29590 (11) 0.0492 (4)
H10A 0.0255 0.1694 0.3102 0.059*
2 0.47847 (12) —0.0911 (2) 0.74694 (12) 0.0504 (4)
H2A 0.5354 —0.1438 0.7333 0.061*
Cl4 0.25065 (12) 0.01707 (19) 0.33939 (10) 0.0443 (4)
€3 0.44897 (12) —0.1103 (2) 0.83577 (12) 0.0515 (4)
H3A 0.4858 —0.1754 0.8815 0.062*
cl13 0.24199 (14) —0.0611 (2) 0.25243 (12) 0.0543 (4)
HI3A 0.2959 —0.1207 0.2382 0.065*
Cl2 0.15387 (15) —0.0506 (2) 0.18727 (12) 0.0579 (4)
HI2A 0.1487 —0.1020 0.1286 0.069*
04 —0.01176 (13) 0.0372 (2) 0.13858 (11) 0.0920 (5)
Gl 0.07316 (13) 0.0356 (2) 0.20820 (12) 0.0557 (4)
€17 0.15734 (14) —0.0249 (2) 0.56118 (13) 0.0583 (5)
H17A 0.1291 —0.0826 0.5048 0.088*
H17B 0.1038 0.0279 0.5863 0.088*
H17C 0.1914 —0.0953 0.6088 0.088*
Cl5 0.37548 (17) —0.1441 (3) 1.01268 (12) 0.0693 (5)
HISA 0.3448 —0.1346 1.0694 0.104*
HI15B 0.4469 —0.1228 1.0284 0.104*
HI15C 0.3656 —0.2482 0.9877 0.104*
Cl6 —0.08619 (18) 0.1436 (3) 0.14472 (19) 0.0986 (8)
HI6A —0.1401 0.1305 0.0913 0.148%*
H16B —0.0588 0.2471 0.1435 0.148*
H16C —0.1122 0.1283 0.2036 0.148*
! 0.5192 (19) 0.008 (3) 0.5987 (15) 0.073 (6)*
H" 0.323 (2) 0.032 (3) 0.4657 (19) 0.100 (8)*
Atomic displacement parameters (4°)
U = e U us ?
Ol 0.0356 (6) 0.0755 (8) 0.0493 (6) 0.0063 (5) 0.0109 (5) 0.0030 (5)
02 0.0376 (6) 0.0946 (10) 0.0453 (6) 0.0165 (6) 0.0090 (5) 0.0014 (6)
Co6 0.0375 (7) 0.0397 (7) 0.0427 (7) 0.0025 (6) 0.0029 (6) —0.0076 (6)
N 0.0360 (6) 0.0384 (6) 0.0387 (6) 0.0005 (5) 0.0058 (5) 0.0017 (5)
cl 0.0344 (7) 0.0474 (8) 0.0435 (7) —0.0011 (6) 0.0055 (6) —0.0052 (6)
C7 0.0419 (8) 0.0393 (8) 0.0467 (7) 0.0051 (6) 0.0050 (6) —0.0050 (6)
C8 0.0412 (7) 0.0439 (8) 0.0450 (7) 0.0074 (6) 0.0059 (6) 0.0043 (6)
C9 0.0383 (7) 0.0410 (8) 0.0420 (7) 0.0002 (6) 0.0069 (6) 0.0076 (6)
Cs 0.0448 (8) 0.0510 (9) 0.0449 (8) 0.0096 (7) 0.0074 (6) —0.0088 (6)
C4 0.0500 (9) 0.0577 (10) 0.0404 (7) 0.0045 (7) 0.0070 (6) —0.0038 (7)
03 0.0790 (9) 0.0930 (10) 0.0435 (6) 0.0266 (8) 0.0159 (6) 0.0074 (6)
C10 0.0409 (8) 0.0513 (9) 0.0538 (8) 0.0043 (7) 0.0033 (6) 0.0027 (7)
Cc2 0.0381 (8) 0.0556 (9) 0.0578 (9) 0.0102 (7) 0.0083 (7) 0.0000 (7)
Cl4 0.0393 (8) 0.0524 (9) 0.0422 (7) 0.0031 (6) 0.0095 (6) 0.0089 (6)
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BE 0.0467 (9) 0.0544 (9) 0.0511 (8) 0.0087 (7) 0.0009 (7) 0.0045 (7)
Cci3 0.0572 (10) 0.0590 (10) 0.0490 (8) 0.0108 (8) 0.0147 (7) 0.0017 (7)
G2 0.0697 (12) 0.0567 (10) 0.0461 (8) 0.0025 (8) 0.0061 (8) —0.0055 (7)
04 0.0724 (10) 0.1111 (13) 0.0798 (10) 0.0147 (9) —0.0259 (8) —0.0273 (9)
Cll 0.0526 (10) 0.0588 (10) 0.0517 (9) —0.0012 (8) —0.0033 (7) —0.0002 (7)
Gl 0.0596 (10) 0.0636 (11) 0.0506 (9) —0.0218 (8) 0.0057 (7) 0.0065 (8)
Cl5 0.0836 (14) 0.0755 (13) 0.0480 (9) —0.0017 (11) 0.0080 (9) 0.0067 (9)
Cl6 0.0667 (14) 0.1017 (19) 0.1129 (19) 0.0057 (13) —0.0293 (13) 0.0068 (16)
Geometric parameters A 9

01—Cl1 1.3731 (18) 03—C15 1411 (2)
O1—H' 0.88 (2) C10—C11 1.390 (2)
02—Cl4 1.3673 (19) C10—HI10A 0.9300

02—H" 0.98 (3) C2—C3 1.383 (2)
C6—Cs 1.382 (2) C2—H2A 0.9300

C6—Cl1 1.400 (2) C14—C13 1.385(2)
C6—C7 1.5058 (19) C3—H3A 0.9300

N—C17 1.459 (2) C13—Cl12 Y 37243)
N—C8 1.4726 (17) CI13—HI3A 0.9300

N—C7 1.4714 (17) Cl12—Cl11 1.376 (3)
Cl—C2 1.379(2) Cl2—HI2A 0.9300
C7—H7A 0.9700 04—C16 1.361 (3)
C7—H7B 0.9700 04—C11 I'3734(2)
C8—C9 1.512 (2) C17—HI17A 0.9600
C8—HS8A 0.9700 Cl17—H17B 0.9600
C8—HS8B 0.9700 Cl17—H17C 0.9600
Cc9—Cl10 1.392 (2) CI5—HI5A 0.9600
C9—Cl4 1.396 (2) Cl15—HI5B 0.9600

C5—C4 1.390 (2) CI15—HIS5C 0.9600
C5—H5A 0.9300 Cl6—HI6A 0.9600

C4—03 1.3754 (19) Cl6—H16B 0.9600

C4—C3 1.383 (2) Cl6—HI16C 0.9600
ClI—O1—H’ 105.3 (14) Cl1—C2—H2A 119.5
C14—02—H" 105.9 (16) C3—C2—H2A 119.5
C5—C6—Cl 118.17 (13) 02—C14—Cl13 119.18 (14)
C5—C6—C7 120.97 (13) 02—C14—C9 120.23 (14)
Cl—C6—C7 120.86 (13) C13—C14—C9 120.59 (15)
C17—N—C8 110.81 (12) C2—C3—C4 119.39 (14)
C17—N—C7 111.38 (12) C2—C3—H3A 120.3
C8—N—C7 111.83 (11) C4—C3—H3A 120.3
01—C1—C2 122.48 (14) Cl12—C13—Cl14 120.02 (16)
01—C1—C6 117.40 (13) C12—C13—HI3A 120.0
C2—C1—C6 120.12 (14) C14—CI13—HI3A 120.0
N—C7—C6 111.97 (11) C13—Cl12—Cl1 120.42 (16)
N—C7—H7A 109.2 C13—CI12—HI2A 119.8
C6—C7—HT7A 109.2 Cl1—CI12—HI2A 119.8
N—C7—H7B 109.2 Cl16—04—Cl1 119.14 (17)
C6—C7—HT7B 109.2 Cl12—C11—04 115.80 (16)
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120.00 (16)

H7A—C7—HT7B 107.9 C12—CI11—C10

N—C8—C9 110.78 (12) 04—C11—C10 124.19 (17)
N—C8—HSA 109.5 N—CI17—HI17A 109.5
C9—C8—HS8A 109.5 N—CI17—H17B 109.5
N—C8—HS8B 109.5 H17A—C17—H17B 109.5
C9—C8—HS8B 109.5 N—C17—H17C 109.5
H8A—C8—HSB 108.1 H17A—C17—HI17C 109.5
C10—C9—Cl4 118.55 (14) H17B—C17—H17C 109.5
C10—C9—C8 122.11 (13) 03—C15—HIS5A 109.5
C14—C9—C8 119.32 (13) 03—C15—H15B 109.5
C6—C5—C4 121.71 (14) H15A—CI15—HI15B 109.5
C6—C5—HS5A 119.1 03—CI15—HI15C 109.5
C4—C5—HS5A 119.1 HI15A—CI15—HI15C 109.5
03—C4—C3 124.69 (15) HI5B—CI15—HI5C 109.5
03—C4—C5 115.86 (14) 04—Cl6—HI16A 109.5
C3—C4—C5 119.44 (14) 04—Cl6—H16B 109.5
C4—03—ClI5 118.27 (14) HI6A—C16—H16B 109.5
C11—C10—C9 120.40 (15) 04—Cl6—H16C 109.5
C11—C10—HI10A 119.8 H16A—C16—H16C 109.5
C9—C10—HI10A 119.8 H16B—C16—H16C 109.5
Cc1—C2—C3 121.09 (14)

C5—C6—C1—O0l —-177.73 (14) C8—C9—C10—Cl1 177.84 (15)
C7—C6—C1—O0l 1.8 (2) 01—C1—C2—C3 178.10 (15)
C5—C6—Cl1—C2 2.8(2) C6—C1—C2—C3 =2.543)
C7—C6—C1—C2 -177.69 (14) C10—C9—C14—02 178.92 (14)
C17—N—C7—C6 63.61 (16) C8—C9—C14—02 0.6 (2)
C8—N—C7—C6 —171.79 (11) Cl10—C9—C14—C13 -0.6 (2)
C5—C6—C7—N —115.64 (15) C8—C9—Cl14—C13 —178.94 (15)
Cl—C6—C7—N 64.88 (18) C1—C2—C3—C4 0.1 (3)
C17—N—C8—C9 =75.11.(16) 03—C4—C3—C2 —176.96 (17)
C7—N—C8—C9 159.97 (12) C5—C4—C3—C2 1.9 (3)
N—C8—C9—CI10 135.83 (14) 02—C14—CI13—C12 —178.23 (16)
N—C8—C9—Cl4 —45.86 (18) C9—C14—C13—Cl12 1.3 (3)
Cl—C6—C5—C4 —0.8(2) Cl14—C13—C12—Cl11 -0.9 (3)
C7—C6—C5—C4 179.69 (15) CI13—C12—C11—04 =A7935/(18)
C6—C5—C4—03 177.44 (15) C13—C12—C11—Cl10 =0.2(3)
C6—C5—C4—C3 =126 (2) Cl16—04—Cl11—CI2 —166.6 (2)
C3—C4—03—CI5 =—093) Cl16—04—C11—C10 14.2 (3)
C5—C4—03—C15 171.85 (17) C9—Cl10—C11—C12 0.8 (3)
C14—C9—C10—Cl1 —0154(2) C9—C10—C11—04 179.97 (17)
Hydrogen-bond geometry (4, °)

D—H+4 D—H H-4 DA D—H-A4
02—H"+N 0.98 (3) 1.78 (3) 2.6679 (16) 149 (2)
O1—H"--02 0.88 (3) 1.89 (3) 2.7550 (16) 169 (2)

Symmetry code: (i) —x+1, =y, —z+1.
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9/15/13 (1UCr) impact factors for IUCr journals

impact factors for IUCr journals

Thomson Reuters have released their 2012 Journal Citation Reports and these are summarised below. Acta Crystallographica
Section D leads the crystallography rankings with its highest ever impact factor of 14.1.

Acta Crystaliagraphica Section O
Biological
Crystallography

Rt §. N Saber, L. Dhontior and
+ Wiakanedi

2012 2011 2010 2009 2008 2007 2006 2005 2004 2003 2002 2001 2000 1999 1998 1997

Acta
Wstallographica 2.244 2.076 54.33 49.93 2.051 2.385 1.676 1.791 1.829 1.558 1.417 1.749 1.491 1.601 2.146 1.806
ction A

Acta

Crystallographica 2.175 2.286 1.829 1.801 2.341 2.163 2.172 1.910 5.418 3.643 2.026 1.955 1.734 1.700 1.612 1.463
Section B

Acta
Crystallographica 0.492 0.518 0.745 0.782 0.561 0.719 0.896 0.777 0.728 0.828 0.659 0.570 0.543 0.581 0.577 0.459
Section C

Acta
Crystallographica 14.103 12.619 6.326 2.257 2.943 2.620 1.687 1.401 1.693 2.208 1.760 2.124 3.067 2.935 2.244 2.118

Section D

Acta

Crystallographica 0.347 0.413 0.411 0.367 0.508 0.567 0.581 0.491 0.453
Section E

Acta

Crystallographica 0.552 0.506 0.563 0.551 0.606 0.645
Section F

Journal of
Applied 3.343 5.152 3.794 3.018 3.212 3.629 2.495 5.248 3.534 2.324 1.871 2.583 1.752 1.901 1.569 1.988

wystallography

Journal of
Synchrotron 2.186 2.726 2.335 1.994 2.333 2.978 2.38 2.392 1.919 1.144 0.885 1.519 0.924 1.114 1.874 1.688

Radiation

Impact factors are generally calculated based on a three-year period. For example, the 2012 impact factor for a journal
would be calculated as follows:

2012 Impact Factor = A/B

where A = number of times articles published in 2010-2011 were cited in tracked journals during 2012 and B = number of
articles published in 2010-2011.
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