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In the title compound, C24H23N3O2, the dihedral angles between the pyrazolo-

pyridine ring system (r.m.s. deviation = 0.001 Å) and the N-bound and C-bound

benzene rings are 15.95 (2) and 83.71 (4)�, respectively. The conformation of the

former is influenced by an intramolecular C—H� � �N hydrogen bond, which

generates an S(6) ring. In the crystal, stepped layers are generated by three sets

of C—H� � �� interactions.

Structure description

Pyrazolo[3,4-b]pyridine derivatives show various biological properties, for example, anti-

proliferative and anti-coagulant activities (Goda et al., 2004; Kundariya et al., 2011). In

this work we continue the investigation of pyrazolo[3,4-b]pyridine derivatives published

by our group (Jouha et al., 2017).

As expected, the pyrazolylpyridine moiety is almost planar (r.m.s. deviation = 0.001).

The pendant C10–C15 (attached to N2) and C16–C21 (attached to C2) benzene rings are

inclined to the mean plane of the pyrazolylpyridine ring system by 15.95 (2) and

83.71 (4)�, respectively. The orientation of the C10–C15 ring is determined in part by an

intramolecular C15—H15� � �N1 hydrogen bond (Fig. 1 and Table 1). In the crystal,

inversion-related pairs of C6—H6A� � �Cg2 and of C18—H18� � �Cg3 interactions form

dimers (Table 1 and Fig. 2), which are connected by inversion-related pairs of C23—

H23A� � �Cg4 interactions into stepped layers (Fig. 3).
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Synthesis and crystallization

A flask containing a stirring bar was charged with 5-bromo-

3,4,6-trimethyl-1-phenyl-1H-pyrazolo[3,4-b]pyridine (100 mg,

0.31 mmol), 4-ethoxycarbonylphenyl boronic acid (67 mg,

0.35 mmol) and sodium bicarbonate (1.5 equiv, 0.47 mmol) in

a mixture of toluene/ethanol (2/1 v/v). Pd(PPh3)4 (0.05 equiv,

0.018 mmol) was added and the mixture was refluxed for 12 h.

After cooling, the solvents were removed under reduced

pressure and the residue was purified by flash chromatography

on silica gel (petroleum ether/ethyl acetate, v/v = 90:10). The

title compound was recrystallized from ethanol solution at

room temperature, giving colourless blocks (yield: 80%; m.p.

422–424 K).

Refinement

Crystal data, data collection and structure refinement details

are summarized in Table 2.
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Figure 2
Packing viewed along the b-axis direction with C—H� � ��(ring) inter-
actions shown as dashed lines.

Figure 3
Packing viewed along the a-axis direction with C—H� � ��(ring) inter-
actions shown as dashed lines.

Table 2
Experimental details.

Crystal data
Chemical formula C24H23N3O2

Mr 385.45
Crystal system, space group Triclinic, P1
Temperature (K) 100
a, b, c (Å) 8.6962 (12), 8.7349 (12), 14.559 (2)
�, �, � (�) 106.468 (2), 92.949 (2), 111.771 (2)
V (Å3) 969.5 (2)
Z 2
Radiation type Mo K�
� (mm�1) 0.09
Crystal size (mm) 0.34 � 0.29 � 0.18

Data collection
Diffractometer Bruker SMART APEX CCD
Absorption correction Multi-scan (SADABS; Krause et

al., 2015)
Tmin, Tmax 0.97, 0.98
No. of measured, independent and

observed [I > 2�(I)] reflections
18971, 5268, 4248

Rint 0.029
(sin �/	)max (Å�1) 0.695

Refinement
R[F 2 > 2�(F 2)], wR(F 2), S 0.046, 0.137, 1.12
No. of reflections 5268
No. of parameters 354
H-atom treatment All H-atom parameters refined
�
max, �
min (e Å�3) 0.48, �0.19

Computer programs: APEX3 and SAINT (Bruker, 2016), SHELXT (Sheldrick, 2015a),
SHELXL2018 (Sheldrick, 2015b), Mercury (Macrae et al., 2008) and SHELXTL
(Sheldrick, 2008).

Figure 1
The title molecule showing 50% probability ellipsoids. The intra-
molecular C—H� � �N bond is indicated by a dashed line.

Table 1
Hydrogen-bond geometry (Å, �).

Cg2, Cg3 and Cg4 are the centroids of the N1/C1–C5, C10–C15 and C16–C21
rings, respectively.

D—H� � �A D—H H� � �A D� � �A D—H� � �A

C15—H15� � �N1 0.988 (13) 2.385 (13) 3.0225 (14) 121.6 (10)
C6—H6A� � �Cg2i 0.96 (2) 2.79 (3) 3.6483 (15) 149.5 (17)
C18—H18� � �Cg3i 0.948 (15) 2.558 (16) 3.4209 (14) 151.4 (11)
C23—H23A� � �Cg4ii 0.975 (17) 2.910 (17) 3.6135 (17) 129.7 (13)

Symmetry codes: (i) �xþ 1;�yþ 2;�zþ 1; (ii) �xþ 1;�yþ 1;�z.

http://scripts.iucr.org/cgi-bin/cr.cgi?rm=pdfbb&cnor=hb4267&bbid=BB1
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full crystallographic data
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Ethyl 4-(3,4,6-trimethyl-1-phenyl-1H-pyrazolo[3,4-b]pyridin-5-yl)benzoate

Jabrane Jouha, Mohamed Loubidi, Mohamed El Hafi, Zahira Tber, El Mokhtar Essassi and Joel T. 

Mague

Ethyl 4-(3,4,6-trimethyl-1-phenyl-1H-pyrazolo[3,4-b]pyridin-5-yl)benzoate 

Crystal data 

C24H23N3O2

Mr = 385.45
Triclinic, P1
a = 8.6962 (12) Å
b = 8.7349 (12) Å
c = 14.559 (2) Å
α = 106.468 (2)°
β = 92.949 (2)°
γ = 111.771 (2)°
V = 969.5 (2) Å3

Z = 2
F(000) = 408
Dx = 1.320 Mg m−3

Mo Kα radiation, λ = 0.71073 Å
Cell parameters from 8772 reflections
θ = 2.6–29.6°
µ = 0.09 mm−1

T = 100 K
Block, colourless
0.34 × 0.29 × 0.18 mm

Data collection 

Bruker SMART APEX CCD 
diffractometer

Radiation source: fine-focus sealed tube
Graphite monochromator
ω and φ scans
Absorption correction: multi-scan 

(SADABS; Krause et al., 2015)
Tmin = 0.97, Tmax = 0.98

18971 measured reflections
5268 independent reflections
4248 reflections with I > 2σ(I)
Rint = 0.029
θmax = 29.6°, θmin = 2.6°
h = −12→12
k = −12→12
l = −20→20

Refinement 

Refinement on F2

Least-squares matrix: full
R[F2 > 2σ(F2)] = 0.046
wR(F2) = 0.137
S = 1.12
5268 reflections
354 parameters
0 restraints
Primary atom site location: structure-invariant 

direct methods

Secondary atom site location: difference Fourier 
map

Hydrogen site location: difference Fourier map
All H-atom parameters refined
w = 1/[σ2(Fo

2) + (0.0918P)2] 
where P = (Fo

2 + 2Fc
2)/3

(Δ/σ)max < 0.001
Δρmax = 0.48 e Å−3

Δρmin = −0.19 e Å−3

Special details 

Experimental. The diffraction data were obtained from 3 sets of 400 frames, each of width 0.5 deg. in omega, colllected 
at phi = 0.00, 90.00 and 180.00 deg. and 2 sets of 800 frames, each of width 0.45 deg in phi, collected at omega = -30.00 
and 210.00 deg. The scan time was 20 sec/frame.
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Geometry. All esds (except the esd in the dihedral angle between two l.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 l.s. planes.
Refinement. Refinement of F2 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 F2. The threshold expression of F2 > 2sigma(F2) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F2 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 (Å2) 

x y z Uiso*/Ueq

O1 0.23175 (11) 0.57825 (12) −0.07653 (6) 0.0290 (2)
O2 0.51281 (10) 0.69386 (10) −0.02991 (5) 0.02180 (19)
N1 0.23651 (11) 0.88745 (11) 0.52975 (6) 0.01411 (19)
N2 0.16953 (11) 0.75274 (11) 0.65507 (6) 0.01468 (19)
N3 0.16485 (11) 0.60229 (11) 0.66993 (6) 0.0164 (2)
C1 0.27729 (12) 0.85912 (12) 0.44097 (7) 0.0138 (2)
C2 0.29302 (13) 0.70350 (12) 0.38726 (7) 0.0133 (2)
C3 0.27667 (13) 0.57422 (12) 0.42865 (7) 0.0136 (2)
C4 0.23587 (12) 0.60380 (12) 0.52264 (7) 0.0134 (2)
C5 0.21382 (12) 0.75768 (12) 0.56641 (7) 0.0132 (2)
C6 0.30824 (15) 1.00548 (14) 0.40044 (8) 0.0186 (2)
H6A 0.425 (3) 1.077 (3) 0.4065 (15) 0.077 (7)*
H6B 0.255 (3) 1.086 (3) 0.4290 (14) 0.069 (6)*
H6C 0.268 (2) 0.968 (2) 0.3306 (13) 0.052 (5)*
C7 0.30068 (15) 0.41217 (14) 0.37623 (8) 0.0185 (2)
H7A 0.201 (2) 0.309 (2) 0.3664 (13) 0.054 (5)*
H7B 0.388 (2) 0.400 (2) 0.4145 (13) 0.053 (5)*
H7C 0.325 (3) 0.409 (3) 0.3160 (15) 0.068 (6)*
C8 0.20401 (13) 0.51302 (13) 0.59214 (7) 0.0150 (2)
C9 0.20687 (16) 0.34153 (14) 0.58796 (8) 0.0202 (2)
H9A 0.1196 (18) 0.2449 (18) 0.5352 (10) 0.025 (4)*
H9B 0.1864 (19) 0.3229 (18) 0.6506 (11) 0.031 (4)*
H9C 0.3194 (19) 0.3413 (17) 0.5768 (10) 0.024 (3)*
C10 0.13290 (13) 0.87315 (13) 0.72905 (7) 0.0140 (2)
C11 0.13272 (13) 0.85723 (14) 0.82151 (8) 0.0168 (2)
H11 0.1558 (18) 0.7698 (18) 0.8352 (9) 0.022 (3)*
C12 0.09668 (14) 0.97454 (14) 0.89422 (8) 0.0201 (2)
H12 0.1010 (18) 0.9640 (18) 0.9589 (10) 0.025 (4)*
C13 0.06252 (14) 1.10730 (15) 0.87670 (8) 0.0209 (2)
H13 0.0429 (18) 1.1944 (17) 0.9304 (10) 0.026 (4)*
C14 0.06191 (14) 1.12117 (14) 0.78412 (8) 0.0188 (2)
H14 0.0400 (18) 1.2165 (18) 0.7725 (10) 0.026 (4)*
C15 0.09546 (13) 1.00400 (13) 0.70950 (7) 0.0159 (2)
H15 0.0939 (17) 1.0137 (16) 0.6435 (10) 0.020 (3)*
C16 0.31614 (13) 0.67883 (12) 0.28381 (7) 0.0135 (2)
C17 0.47296 (13) 0.75326 (13) 0.25873 (7) 0.0160 (2)
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H17 0.5705 (17) 0.8175 (17) 0.3081 (10) 0.020 (3)*
C18 0.48821 (13) 0.73679 (13) 0.16198 (7) 0.0163 (2)
H18 0.5959 (19) 0.7913 (18) 0.1471 (10) 0.027 (4)*
C19 0.34573 (13) 0.64654 (12) 0.08963 (7) 0.0147 (2)
C20 0.18917 (13) 0.56965 (13) 0.11409 (7) 0.0166 (2)
H20 0.0915 (19) 0.5081 (18) 0.0624 (11) 0.029 (4)*
C21 0.17423 (13) 0.58490 (13) 0.21035 (7) 0.0158 (2)
H21 0.0619 (17) 0.5258 (17) 0.2258 (9) 0.021 (3)*
C22 0.35412 (14) 0.63421 (13) −0.01422 (7) 0.0174 (2)
C23 0.53668 (18) 0.69586 (17) −0.12779 (8) 0.0256 (3)
H23A 0.637 (2) 0.671 (2) −0.1346 (11) 0.035 (4)*
H23B 0.439 (2) 0.6031 (19) −0.1725 (11) 0.029 (4)*
C24 0.56473 (17) 0.87103 (18) −0.13631 (10) 0.0291 (3)
H24A 0.661 (2) 0.966 (2) −0.0887 (12) 0.045 (5)*
H24B 0.463 (2) 0.898 (2) −0.1262 (11) 0.038 (4)*
H24C 0.588 (2) 0.874 (2) −0.2032 (12) 0.039 (4)*

Atomic displacement parameters (Å2) 

U11 U22 U33 U12 U13 U23

O1 0.0264 (4) 0.0428 (5) 0.0154 (4) 0.0095 (4) 0.0018 (3) 0.0124 (4)
O2 0.0248 (4) 0.0301 (4) 0.0152 (4) 0.0121 (4) 0.0103 (3) 0.0117 (3)
N1 0.0175 (4) 0.0149 (4) 0.0118 (4) 0.0074 (3) 0.0050 (3) 0.0056 (3)
N2 0.0199 (4) 0.0154 (4) 0.0124 (4) 0.0089 (3) 0.0070 (3) 0.0067 (3)
N3 0.0202 (4) 0.0150 (4) 0.0162 (4) 0.0076 (3) 0.0061 (4) 0.0074 (3)
C1 0.0150 (5) 0.0146 (4) 0.0128 (4) 0.0066 (4) 0.0037 (4) 0.0052 (4)
C2 0.0140 (4) 0.0144 (4) 0.0115 (4) 0.0052 (4) 0.0040 (4) 0.0044 (4)
C3 0.0139 (4) 0.0134 (4) 0.0133 (5) 0.0053 (4) 0.0035 (4) 0.0041 (4)
C4 0.0150 (5) 0.0130 (4) 0.0127 (4) 0.0058 (4) 0.0038 (4) 0.0046 (3)
C5 0.0144 (4) 0.0143 (4) 0.0111 (4) 0.0058 (4) 0.0032 (4) 0.0042 (4)
C6 0.0273 (6) 0.0171 (5) 0.0167 (5) 0.0115 (4) 0.0077 (4) 0.0092 (4)
C7 0.0265 (6) 0.0155 (5) 0.0172 (5) 0.0115 (4) 0.0085 (5) 0.0058 (4)
C8 0.0169 (5) 0.0145 (4) 0.0146 (5) 0.0063 (4) 0.0045 (4) 0.0058 (4)
C9 0.0290 (6) 0.0168 (5) 0.0205 (5) 0.0121 (4) 0.0094 (5) 0.0098 (4)
C10 0.0139 (4) 0.0151 (4) 0.0121 (4) 0.0050 (4) 0.0050 (4) 0.0034 (4)
C11 0.0176 (5) 0.0190 (5) 0.0153 (5) 0.0075 (4) 0.0049 (4) 0.0070 (4)
C12 0.0220 (5) 0.0244 (5) 0.0144 (5) 0.0093 (4) 0.0084 (4) 0.0064 (4)
C13 0.0223 (5) 0.0220 (5) 0.0184 (5) 0.0099 (4) 0.0097 (4) 0.0041 (4)
C14 0.0196 (5) 0.0184 (5) 0.0207 (5) 0.0097 (4) 0.0078 (4) 0.0064 (4)
C15 0.0165 (5) 0.0174 (5) 0.0144 (5) 0.0068 (4) 0.0050 (4) 0.0058 (4)
C16 0.0175 (5) 0.0128 (4) 0.0122 (4) 0.0076 (4) 0.0051 (4) 0.0046 (3)
C17 0.0155 (5) 0.0180 (5) 0.0128 (5) 0.0050 (4) 0.0021 (4) 0.0049 (4)
C18 0.0160 (5) 0.0182 (5) 0.0152 (5) 0.0061 (4) 0.0056 (4) 0.0067 (4)
C19 0.0194 (5) 0.0151 (4) 0.0122 (4) 0.0088 (4) 0.0047 (4) 0.0055 (4)
C20 0.0166 (5) 0.0186 (5) 0.0135 (5) 0.0064 (4) 0.0013 (4) 0.0049 (4)
C21 0.0162 (5) 0.0171 (5) 0.0147 (5) 0.0068 (4) 0.0049 (4) 0.0060 (4)
C22 0.0228 (5) 0.0182 (5) 0.0143 (5) 0.0095 (4) 0.0062 (4) 0.0074 (4)
C23 0.0357 (7) 0.0340 (6) 0.0169 (5) 0.0190 (6) 0.0153 (5) 0.0141 (5)
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C24 0.0291 (6) 0.0348 (7) 0.0315 (7) 0.0137 (6) 0.0100 (6) 0.0206 (6)

Geometric parameters (Å, º) 

O1—C22 1.2073 (13) C10—C15 1.3943 (14)
O2—C22 1.3396 (14) C11—C12 1.3879 (15)
O2—C23 1.4547 (13) C11—H11 0.927 (15)
N1—C1 1.3373 (13) C12—C13 1.3833 (16)
N1—C5 1.3405 (13) C12—H12 0.972 (14)
N2—C5 1.3736 (13) C13—C14 1.3869 (16)
N2—N3 1.3776 (12) C13—H13 0.996 (14)
N2—C10 1.4174 (13) C14—C15 1.3916 (14)
N3—C8 1.3200 (13) C14—H14 0.976 (14)
C1—C2 1.4228 (13) C15—H15 0.988 (13)
C1—C6 1.4979 (14) C16—C17 1.3943 (14)
C2—C3 1.3907 (14) C16—C21 1.3984 (14)
C2—C16 1.4948 (13) C17—C18 1.3930 (14)
C3—C4 1.4080 (13) C17—H17 0.953 (13)
C3—C7 1.5009 (14) C18—C19 1.3916 (14)
C4—C5 1.4027 (13) C18—H18 0.948 (15)
C4—C8 1.4319 (14) C19—C20 1.3923 (15)
C6—H6A 0.96 (2) C19—C22 1.4925 (14)
C6—H6B 0.99 (2) C20—C21 1.3871 (14)
C6—H6C 0.975 (18) C20—H20 0.971 (15)
C7—H7A 0.961 (19) C21—H21 0.993 (14)
C7—H7B 0.97 (2) C23—C24 1.4999 (18)
C7—H7C 0.91 (2) C23—H23A 0.975 (17)
C8—C9 1.4913 (15) C23—H23B 0.965 (15)
C9—H9A 0.988 (14) C24—H24A 0.983 (17)
C9—H9B 0.984 (15) C24—H24B 1.006 (17)
C9—H9C 1.001 (15) C24—H24C 1.008 (16)
C10—C11 1.3919 (14)

C22—O2—C23 117.09 (9) C10—C11—H11 121.3 (8)
C1—N1—C5 114.70 (8) C13—C12—C11 121.29 (10)
C5—N2—N3 110.21 (8) C13—C12—H12 120.7 (8)
C5—N2—C10 131.24 (9) C11—C12—H12 118.0 (8)
N3—N2—C10 118.55 (8) C12—C13—C14 119.08 (10)
C8—N3—N2 107.28 (8) C12—C13—H13 120.5 (8)
N1—C1—C2 123.76 (9) C14—C13—H13 120.4 (8)
N1—C1—C6 115.23 (9) C13—C14—C15 120.85 (10)
C2—C1—C6 121.00 (9) C13—C14—H14 118.7 (8)
C3—C2—C1 120.42 (9) C15—C14—H14 120.4 (8)
C3—C2—C16 121.38 (9) C14—C15—C10 119.23 (10)
C1—C2—C16 118.08 (9) C14—C15—H15 120.6 (8)
C2—C3—C4 116.16 (9) C10—C15—H15 120.2 (8)
C2—C3—C7 122.03 (9) C17—C16—C21 119.14 (9)
C4—C3—C7 121.81 (9) C17—C16—C2 122.16 (9)
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C5—C4—C3 118.41 (9) C21—C16—C2 118.63 (9)
C5—C4—C8 104.69 (9) C18—C17—C16 120.59 (9)
C3—C4—C8 136.89 (9) C18—C17—H17 119.5 (8)
N1—C5—N2 126.44 (9) C16—C17—H17 119.9 (8)
N1—C5—C4 126.36 (9) C19—C18—C17 119.86 (10)
N2—C5—C4 107.17 (9) C19—C18—H18 121.3 (8)
C1—C6—H6A 113.6 (14) C17—C18—H18 118.9 (8)
C1—C6—H6B 114.9 (12) C18—C19—C20 119.79 (9)
H6A—C6—H6B 106.3 (17) C18—C19—C22 121.86 (10)
C1—C6—H6C 114.1 (11) C20—C19—C22 118.32 (9)
H6A—C6—H6C 102.5 (16) C21—C20—C19 120.33 (9)
H6B—C6—H6C 104.2 (16) C21—C20—H20 121.4 (9)
C3—C7—H7A 111.7 (11) C19—C20—H20 118.3 (9)
C3—C7—H7B 110.7 (10) C20—C21—C16 120.28 (10)
H7A—C7—H7B 105.6 (15) C20—C21—H21 118.9 (7)
C3—C7—H7C 112.7 (13) C16—C21—H21 120.8 (7)
H7A—C7—H7C 105.6 (16) O1—C22—O2 124.06 (10)
H7B—C7—H7C 110.3 (17) O1—C22—C19 123.73 (10)
N3—C8—C4 110.65 (9) O2—C22—C19 112.20 (9)
N3—C8—C9 118.86 (9) O2—C23—C24 110.74 (10)
C4—C8—C9 130.48 (9) O2—C23—H23A 102.5 (9)
C8—C9—H9A 111.3 (8) C24—C23—H23A 111.7 (9)
C8—C9—H9B 108.6 (8) O2—C23—H23B 107.7 (9)
H9A—C9—H9B 109.1 (11) C24—C23—H23B 112.6 (9)
C8—C9—H9C 110.2 (8) H23A—C23—H23B 111.1 (13)
H9A—C9—H9C 108.8 (11) C23—C24—H24A 112.3 (10)
H9B—C9—H9C 108.8 (11) C23—C24—H24B 111.2 (9)
C11—C10—C15 120.41 (10) H24A—C24—H24B 107.8 (14)
C11—C10—N2 118.83 (9) C23—C24—H24C 110.3 (9)
C15—C10—N2 120.76 (9) H24A—C24—H24C 107.5 (13)
C12—C11—C10 119.11 (10) H24B—C24—H24C 107.6 (13)
C12—C11—H11 119.6 (8)

C5—N2—N3—C8 −0.46 (11) N3—N2—C10—C11 14.94 (14)
C10—N2—N3—C8 −179.60 (9) C5—N2—C10—C15 16.86 (17)
C5—N1—C1—C2 1.16 (15) N3—N2—C10—C15 −164.22 (9)
C5—N1—C1—C6 −178.18 (9) C15—C10—C11—C12 −0.73 (16)
N1—C1—C2—C3 −4.27 (16) N2—C10—C11—C12 −179.90 (9)
C6—C1—C2—C3 175.04 (10) C10—C11—C12—C13 −0.57 (17)
N1—C1—C2—C16 171.81 (9) C11—C12—C13—C14 1.01 (17)
C6—C1—C2—C16 −8.88 (14) C12—C13—C14—C15 −0.16 (17)
C1—C2—C3—C4 3.15 (14) C13—C14—C15—C10 −1.11 (16)
C16—C2—C3—C4 −172.79 (9) C11—C10—C15—C14 1.55 (16)
C1—C2—C3—C7 −176.98 (10) N2—C10—C15—C14 −179.30 (9)
C16—C2—C3—C7 7.08 (15) C3—C2—C16—C17 −101.45 (12)
C2—C3—C4—C5 0.50 (14) C1—C2—C16—C17 82.51 (13)
C7—C3—C4—C5 −179.37 (10) C3—C2—C16—C21 81.68 (13)
C2—C3—C4—C8 178.72 (11) C1—C2—C16—C21 −94.36 (11)
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C7—C3—C4—C8 −1.15 (18) C21—C16—C17—C18 0.96 (15)
C1—N1—C5—N2 −179.15 (9) C2—C16—C17—C18 −175.89 (9)
C1—N1—C5—C4 2.93 (15) C16—C17—C18—C19 0.53 (16)
N3—N2—C5—N1 −177.42 (9) C17—C18—C19—C20 −1.52 (15)
C10—N2—C5—N1 1.58 (18) C17—C18—C19—C22 176.35 (9)
N3—N2—C5—C4 0.83 (11) C18—C19—C20—C21 1.01 (16)
C10—N2—C5—C4 179.82 (10) C22—C19—C20—C21 −176.93 (9)
C3—C4—C5—N1 −3.85 (16) C19—C20—C21—C16 0.50 (15)
C8—C4—C5—N1 177.41 (10) C17—C16—C21—C20 −1.47 (15)
C3—C4—C5—N2 177.91 (9) C2—C16—C21—C20 175.49 (9)
C8—C4—C5—N2 −0.83 (11) C23—O2—C22—O1 2.20 (16)
N2—N3—C8—C4 −0.09 (11) C23—O2—C22—C19 −177.20 (8)
N2—N3—C8—C9 −179.35 (9) C18—C19—C22—O1 −169.52 (11)
C5—C4—C8—N3 0.58 (11) C20—C19—C22—O1 8.38 (16)
C3—C4—C8—N3 −177.80 (11) C18—C19—C22—O2 9.89 (14)
C5—C4—C8—C9 179.73 (11) C20—C19—C22—O2 −172.21 (9)
C3—C4—C8—C9 1.3 (2) C22—O2—C23—C24 94.70 (12)
C5—N2—C10—C11 −163.98 (10)

Hydrogen-bond geometry (Å, º) 

Cg2, Cg3 and Cg4 are the centroids of the N1/C1–C5, C10–C15 and C16–C21 rings, respectively.

D—H···A D—H H···A D···A D—H···A

C15—H15···N1 0.988 (13) 2.385 (13) 3.0225 (14) 121.6 (10)
C6—H6A···Cg2i 0.96 (2) 2.79 (3) 3.6483 (15) 149.5 (17)
C18—H18···Cg3i 0.948 (15) 2.558 (16) 3.4209 (14) 151.4 (11)
C23—H23A···Cg4ii 0.975 (17) 2.910 (17) 3.6135 (17) 129.7 (13)

Symmetry codes: (i) −x+1, −y+2, −z+1; (ii) −x+1, −y+1, −z.


