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In the title compound, C,oH;;N;sO, the triazine ring forms a
dihedral angle of 10.37 (4)° with the benzene ring. In the
crystal, adjacent molecules are linked by a pair of N—H- - N
hydrogen bonds, forming an inversion dimer with an R5(8)
ring motif. The dimers are further connected via N—H- - -O
and N—H- - -N hydrogen bonds, resulting in a three-dimen-
sional network.

Related literature

For the biological activity of triazine derivatives, see: Bork et
al. (2003). For hydrogen-bond motifs, see: Bernstein et al.
(1995). For the stability of the temperature controller used in
the data collection, see: Cosier & Glazer (1986).
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Crystal data

C1oH11NsO M, =21724

f Thomson Reuters ResearcherID: A-5599-2009.

Monoclinic, P2, /c Z=4

a=74340 (2) A, Mo Ko radiation
b =10.0355 (3) A =010 mm™
¢ =14.6803 (4) A T=100K

B =114.191 (1)° 0.73 x 0.49 x 0.15 mm

V =999.03 (5) A®

Data collection

Bruker SMART APEXII CCD
area-detector diffractometer
Absorption correction: multi-scan
(SADABS; Bruker, 2009)
Tinin = 0.930, Trpax = 0.985

16310 measured reflections
3611 independent reflections
3112 reflections with 7 > 20(1)
Rine = 0.024

Refinement

R[F? > 20(F?)] = 0.041
wR(F?) = 0.121

S =1.07

3611 reflections

162 parameters

H atoms treated by a mixture of
independent and constrained
refinement

Apimax =050 e A7

Apmin = =026 A3

Table 1

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
N2—H2B-- N5 0.878 (14) 2258 (14)  3.1291 (11) 172.1 (12)
N4—H4A. - N3" 0.894 (16) 2.077 (16) 2.9708 (12) 177.4 (14)
N4—H4B---O1F 0879 (16) 2189 (15)  3.0196 (11) 157.3 (14)

Symmetry codes: (i)
—x+1,y—% —z+3

—x+2,y+h—z+3 (i) —x+2,-y+1,—z+1; (i)

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT
(Bruker, 2009); data reduction: SAINT; program(s) used to solve
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL and PLATON (Spek,
2009).
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S1. Comment

Triazine derivatives show antitumour activity, as well as a broad range of biological activities, such as anti-angiogenesis
and antimicrobial effects (Bork et al., 2003). Herein, we report the crystal structure determination of the title compound,
(.

The asymmetric unit of the title compound is shown in Fig. 1. The essentially planar triazine ring [N1/C2/N3/C4/N5/C6,
maximum deviation of 0.036 (1) A at atom C2] forms a dihedral angle of 10.39 (4)° with the benzene ring (C7-C12). In
the crystal structure, molecules are linked by a pair of N4—H4A---N3i hydrogen bonds (symmetry code in Table 1),
forming an R,*(8) (Bernstein et al., 1995) ring motif and an inversion dimer (Fig. 2). The dimers are further connected via
N4—H4B--01ii and N2—H2B--"N5! hydrogen bonds (symmetry codes in Table 1), resulting into a three-dimensional

network.

S2. Experimental
Hot methanol solution (20 ml) of 2,4-diamino-6-(4-methoxyphenyl)-1,3,5-triazine (32 mg Aldrich) was warmed for a
half an hour over a water bath. The resulting solution was allowed to cool slowly at room temperature. After a few days

colourless plate-like crystals were obtained.

S$3. Refinement

N-bound H atoms were located in a difference Fourier maps and refined freely [refined N—H distances 0.896 (15),
0.877 (14), 0.896 (15) and 0.878 (15) A]. The remaining H atoms were positioned geometrically (C—H = 0.95-0.98 A)
and were refined using a riding model, with U;so(H)=1.2Uy(C) and 1.5U(methyl C). A rotating-group model was used
for the methyl group.
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Figure 1

The molecular structure of the title compound, showing 50% probability displacement ellipsoids and the atom-numbering

scheme.
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Figure 2
The crystal packing of the title compound. The H atoms not involved in the intermolecular interactions (dashed lines)

have been omitted for clarity.
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6-(4-Methoxyphenyl)-1,3,5-triazine-2,4-diamine

Crystal data

CioHiiNsO

M, =217.24
Monoclinic, P2/c
Hall symbol: -P 2ybc
a=7.4340 (2) A
b=10.0355(3) A
c=14.6803 (4) A
p=114.191 (1)°
V'=999.03 (5) A
Z=4

Data collection

Bruker SMART APEXII CCD area-detector
diffractometer

Radiation source: fine-focus sealed tube

Graphite monochromator

¢ and w scans

Absorption correction: multi-scan
(SADABS; Bruker, 2009)

Toin = 0.930, Tpax = 0.985

Refinement

Refinement on F?

Least-squares matrix: full

R[F?>20(F?)] = 0.041

wR(F?)=0.121

§=1.07

3611 reflections

162 parameters

0 restraints

Primary atom site location: structure-invariant
direct methods

Special details

F(000) =456

D,=1.444 Mg m™

Mo Ko radiation, 2 =0.71073 A

Cell parameters from 7910 reflections

6=2.5-32.5°
#=0.10 mm™
T=100K

Plate, colourless
0.73 x 0.49 x 0.15 mm

16310 measured reflections
3611 independent reflections
3112 reflections with 7> 20([)

R =0.024

Omax = 32.6°, Opin = 2.5°
h=-11-11
k=-15—14
[=-22-22

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 = 1/[c*(F,?) + (0.0686P)* + 0.2052P]
where P = (F,> +2F2)/3

(A/0)max < 0.001

Apmax = 0.50 ¢ A7

Apmin=—0.26 e A7

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat
(Cosier & Glazer, 1986) operating at 100.0 (1) K.

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.

Refinement. Refinement of F? against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F?,
conventional R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F? > o(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.

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

X y z l]iso*/Ueq
o1 0.35597 (9) 0.64750 (7) 0.95775 (5) 0.01650 (14)
N1 0.89236 (10) 0.73352 (7) 0.71745 (5) 0.01370 (14)

Acta Cryst. (2012). E68, 02910 sup-3



supporting information

N2 1.14046 (11) 0.80754 (8) 0.67477 (6) 0.01588 (15)
N3 0.98420 (10) 0.61218 (7) 0.60228 (5) 0.01364 (14)
N4 0.81934 (12) 0.41721 (8) 0.53671 (6) 0.01771 (16)
N5 0.74625 (11) 0.52210 (7) 0.65619 (5) 0.01434 (15)
C2 1.00276 (12) 0.71420 (8) 0.66483 (6) 0.01287 (15)
C4 0.85102 (12) 0.51935 (8) 0.59951 (6) 0.01342 (15)
C6 0.76980 (11) 0.63268 (8) 0.71082 (6) 0.01251 (15)
C7 0.65370 (12) 0.63948 (8) 0.77219 (6) 0.01286 (15)
C8 0.50541 (12) 0.54629 (9) 0.75799 (6) 0.01468 (16)
H8A 0.4749 0.4824 0.7061 0.018*
C9 0.40092 (12) 0.54448 (8) 0.81785 (6) 0.01421 (16)
H9A 0.3015 0.4796 0.8078 0.017*
C10 0.44520 (12) 0.63999 (8) 0.89293 (6) 0.01308 (15)
Cl11 0.59087 (12) 0.73581 (9) 0.90702 (6) 0.01452 (16)
H11A 0.6182 0.8016 0.9575 0.017*
C12 0.69527 (12) 0.73512 (8) 0.84777 (6) 0.01394 (16)
HI12A 0.7954 0.7996 0.8583 0.017*
C13 0.19727 (13) 0.55633 (10) 0.94259 (7) 0.01802 (17)
HI13A 0.1488 0.5697 0.9947 0.027*
H13B 0.2448 0.4646 0.9457 0.027*
H13C 0.0900 0.5724 0.8770 0.027*
H2A 1.236 (2) 0.7853 (15) 0.6551 (11) 0.031 (4)*
H2B 1.1747 (19) 0.8611 (14) 0.7264 (10) 0.023 (3)*
H4A 0.882 (2) 0.4077 (15) 0.4965 (11) 0.029 (3)*
H4B 0.739 (2) 0.3525 (15) 0.5360 (11) 0.030 (4)*
Atomic displacement parameters (42)

Ull L]22 U33 UIZ Ul3 1]23
01 0.0177 (3) 0.0169 (3) 0.0189 (3) —0.0022 (2) 0.0116 (2) —0.0023 (2)
N1 0.0149 (3) 0.0116 (3) 0.0165 (3) —0.0003 (2) 0.0083 (2) —0.0002 (2)
N2 0.0171 (3) 0.0136 (3) 0.0197 (3) —0.0030 (3) 0.0103 (3) —0.0022 (3)
N3 0.0151 (3) 0.0123 (3) 0.0149 (3) —0.0006 (2) 0.0075 (2) 0.0002 (2)
N4 0.0216 (3) 0.0152 (3) 0.0216 (3) —0.0053 (3) 0.0143 (3) —0.0051 (3)
N5 0.0163 (3) 0.0121 (3) 0.0174 (3) —0.0008 (3) 0.0098 (3) —0.0011 (2)
C2 0.0131 (3) 0.0114 (3) 0.0139 (3) 0.0015 (3) 0.0054 (3) 0.0021 (3)
C4 0.0146 (3) 0.0120 (3) 0.0143 (3) 0.0013 (3) 0.0064 (3) 0.0008 (3)
C6 0.0128 (3) 0.0111 (3) 0.0137 (3) 0.0014 (3) 0.0055 (3) 0.0013 (3)
C7 0.0134 (3) 0.0108 (3) 0.0154 (3) 0.0011 (3) 0.0070 (3) 0.0002 (3)
C8 0.0156 (3) 0.0128 (3) 0.0170 (3) —0.0004 (3) 0.0081 (3) —0.0025 (3)
C9 0.0137 (3) 0.0122 (3) 0.0177 (3) —0.0007 (3) 0.0074 (3) —0.0007 (3)
C10 0.0130 (3) 0.0128 (3) 0.0145 (3) 0.0020 (3) 0.0066 (3) 0.0012 (3)
Cll 0.0159 (3) 0.0133 (4) 0.0154 (3) —0.0009 (3) 0.0074 (3) —0.0025 (3)
C12 0.0139 (3) 0.0119 (3) 0.0168 (3) —0.0003 (3) 0.0069 (3) —0.0004 (3)
Cl13 0.0157 (3) 0.0206 (4) 0.0199 (4) —0.0016 (3) 0.0095 (3) 0.0022 (3)
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Geometric parameters (A, ©)

01—C10 1.3669 (10) C6—C7 1.4826 (11)
01—C13 1.4364 (11) C7—C8 1.3946 (12)
N1—C6 1.3384 (11) C7—C12 1.4025 (12)
N1—C2 1.3517 (10) Cc8—C9 1.3911 (11)
N2—C2 1.3507 (11) C8—HSA 0.9500
N2—H2A 0.896 (15) C9—C10 1.3945 (12)
N2—H2B 0.877 (14) C9—HO9A 0.9500
N3—C2 1.3441 (11) C10—C11 1.3988 (12)
N3—C4 1.3479 (11) Cl11—C12 1.3828 (11)
N4—C4 1.3335 (11) CI1—HI11A 0.9500
N4—H4A 0.896 (15) CI12—HI12A 0.9500
N4—H4B 0.878 (15) CI13—HI13A 0.9800
N5—C6 1.3380 (11) C13—H13B 0.9800
N5—C4 1.3530 (10) C13—H13C 0.9800
C10—01—C13 117.33 (7) C9—C8—C7 121.75 (8)
C6—N1—C2 113.87 (7) C9—C8—H8A 119.1
C2—N2—H2A 117.2 (10) C7—C8—H8A 119.1
C2—N2—H2B 117.2 (9) C8—C9—C10 118.57 (8)
H2A—N2—H2B 116.3 (13) C8—C9—H9A 120.7
C2—N3—C4 114.56 (7) C10—C9—H9A 120.7
C4—N4—H4A 123.0 (10) 01—C10—C9 124.29 (7)
C4—N4—H4B 120.3 (9) 01—C10—Cl11 115.23 (7)
H4A—N4—H4B 116.6 (13) C9—C10—C11 120.47 (7)
C6—N5—C4 114.75 (7) C12—C11—C10 120.24 (8)
N3—C2—N2 117.59 (7) CI12—C11—H11A 119.9
N3—C2—NI1 125.68 (7) C10—C11—H11A 119.9
N2—C2—NI1 116.72 (7) Cl11—C12—C7 120.17 (8)
N4—C4—N3 118.14 (7) C11—C12—HI12A 119.9
N4—C4—NS5 117.24 (7) C7—CI12—HI12A 119.9
N3—C4—NS5 124.62 (8) 01—CI13—HI13A 109.5
N5—C6—NI1 126.06 (7) 01—C13—H13B 109.5
N5—C6—C7 115.89 (7) H13A—C13—H13B 109.5
N1—C6—C7 118.00 (7) 01—C13—H13C 109.5
C8—C7—C12 118.78 (7) H13A—C13—H13C 109.5
C8—C7—C6 119.98 (7) H13B—C13—HI13C 109.5
C12—C7—C6 121.18 (7)

Hydrogen-bond geometry (4, °)

N2—H2B--N5! 2.258 (14) 3.1291 (11) 172.1 (12)
N4—H44---N3i 2.077 (16) 2.9708 (12) 177.4 (14)
N4—H4B---01f 2.189 (15) 3.0196 (11) 157.3 (14)

Symmetry codes: (i) —x+2, y+1/2, —z+3/2; (ii) —x+2, —y+1, —z+1; (iil) —x+1, y—1/2, —z+3/2.
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