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ratio = 16.3.

The title compound, [K(C17H18NO5)]n, reveals the relative

configuration (4R*,5S*,6R*) whereas its crystals are racemic.

The cyclohexane ring adopts a half-chair conformation and

the isoxazole ring has an envelope conformation. The ethyl

fragment of the ethoxycarbonyl group at position 5 is

disordered in a 0.547 (7):0.453 (7) ratio. The K+ ion is

surrounded by five O atoms from three ligands at distances

ranging from 2.606 (2) to 3.028 (2) Å, generating a three-

dimensional network. The crystal packing displays inter-

molecular O—H� � �N and O—H� � �O hydrogen bonds in

which the hydroxy group acts as a double proton donor.

Related literature

For background to the microbiological activity of 2-azetidin-

one derivatives, see: Wadher et al. (2009).

Experimental

Crystal data

[K(C17H18NO5)]
Mr = 355.42
Monoclinic, P21=c
a = 12.4811 (18) Å
b = 15.411 (2) Å
c = 8.6647 (12) Å
� = 94.388 (5)�

V = 1661.7 (4) Å3

Z = 4
Mo K� radiation
� = 0.35 mm�1

T = 100 K
0.30 � 0.30 � 0.20 mm

Data collection

Bruker APEXII CCD
diffractometer

Absorption correction: multi-scan
(SADABS; Sheldrick, 1998)
Tmin = 0.903, Tmax = 0.934

16716 measured reflections
3594 independent reflections
2977 reflections with I > 2�(I)
Rint = 0.042

Refinement

R[F 2 > 2�(F 2)] = 0.054
wR(F 2) = 0.149
S = 0.99
3594 reflections
221 parameters

6 restraints
H-atom parameters constrained
��max = 0.68 e Å�3

��min = �0.64 e Å�3

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

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

O6—H6O� � �N1i 0.91 1.88 2.784 (3) 177
O6—H6O� � �O2i 0.91 2.55 3.336 (3) 145

Symmetry code: (i) x;�yþ 1
2; z� 1

2.

Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT-

Plus (Bruker, 2001); data reduction: SAINT-Plus; program(s) used to

solve structure: SHELXTL (Sheldrick, 2008); program(s) used to

refine structure: SHELXTL; molecular graphics: SHELXTL; soft-

ware used to prepare material for publication: SHELXTL.

We thank Professor Victor N. Khrustalev for fruitful

discussions and help with this work.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: KP2318).
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Poly[( 3-rac-5-ethoxycarbonyl-6-hydroxy-6-methyl-4-phenyl-4,5,6,7-tetrahydrobenzo[c]isoxazol-
3-olato)potassium]

A. M. Maharramov, A. I. Ismiyev and B. A. Rashidov

Comment

Schiff-base compounds have been used as fine chemicals and medical substrates. They are associated with antibacterial, an-
tifungal and antitubercular activities and have diverse biological activities. Literature revealed that 2-azetidinone derivatives
occupy an important place in medicinal chemistry as they show a variety of microbiological activity (Wadher et al.2009).

The molecules (I) are diastereomers and possess three asymmetric centers at C4, C5 and C6 carbon atoms. The crystal
of (I) is racemate and consists of enantiomeric pairs with the relative configuration of the centres of rac-4R*,5S*,6R*. The
cyclohexane ring adopts a half-chair conformation (Fig. 1). Izoxazole ring has an envelope conformation. The fragment of
a ring C7a—N1—O2—C3 is almost planar - torsion angle is 1.0 (2) °. The phenyl ring is in a pseudo-equatorial position.
Torsion angle between the ethoxycarbonyl group and the phenyl substituent is C8—C4—C5—C14 is -61.3 (2)° which
indicates a pseudo-axial location of hydrogen atoms at C4 and C5. K+ creates coordination with the contacts: from the
same ligand K1···O4–2.688 (2) and K1···O6–2.804 (2)Å; from one ligand K1···O3–2.606 (2)%A [-x,1-y, 1-z] and with an
additional ligand K1···O3 2.701 (2) and K1···O2 3.028 (2)Å [x,y,-1+z]. O3 atoms form double bridges between the two
K+ (Fig. 2) The closest contac K1—C12 is 3.372 (2) Å. The crystal structure involves O—H···N and O—H···O hydrogen
bonds (Table 1 and Fig. 3).

Experimental

(rac)-Diethyl-4-hydroxy-4-methyl-6-oxo-2-phenyl-1,3-dicarboxylate (20 mmol), hydroxylamine hydrochloride (20 mmol)
were dissolved in 20 mL ethanol. The mixture was stirred at 345–350 K for 10 min. Then added 40 (mmol) potassium
bicarbonate and continued with mixing up to 10 h. After cooling to a room temperature white crystals were obtained. The
crystals were filtered and washed with ethanol. Then they were dissolved in ethanol (50 mL) and recrystallised to yield
colourless block-shaped crystals for structure determination.

Refinement

The hydrogen atoms of the NH and OH-groups (I) molecule were localised in the difference-Fourier map and included in the
refinement with fixed positional and isotropic displacement parameters [Uiso(H) = 1.5Ueq(C) for CH3-group and Uiso(H) =

1.2Ueq(N) for amino groups]. The other hydrogen atoms were placed in calculated positions with and refined in the riding

mode with fixed isotropic displacement parameters [Uiso(H) = 1.2Ueq(C)].

http://dx.doi.org/10.1107/S160053681101868X
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Maharramov,%20A.M.
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Ismiyev,%20A.I.
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Rashidov,%20B.A.
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Figures

Fig. 1. The molecular structure of the title compound with the atomic numbering scheme. Dis-
placement ellipsoids were drawn at the 30% probability level.

Fig. 2. The polymeric structure of the title compound.

Fig. 3. The hydrogen-bonded (dashed lines) packing in the title compound. H atoms not in-
volved in hydrogen bonding have been omitted for clarity.

Poly[(µ3-rac-5-ethoxycarbonyl-6-hydroxy-6-methyl-4-phenyl-4,5,6,7- tetrahydrobenzo[c]isoxazol-3-
olato)potassium]

Crystal data

[K(C17H18NO5)] F(000) = 744

Mr = 355.42 Dx = 1.421 Mg m−3

Monoclinic, P21/c Mo Kα radiation, λ = 0.71073 Å
Hall symbol: -P 2ybc Cell parameters from 2419 reflections
a = 12.4811 (18) Å θ = 2.7–32.7°
b = 15.411 (2) Å µ = 0.35 mm−1

c = 8.6647 (12) Å T = 100 K
β = 94.388 (5)° Prism, colorless

V = 1661.7 (4) Å3 0.30 × 0.30 × 0.20 mm
Z = 4

Data collection

Bruker APEXII CCD
diffractometer 3594 independent reflections

Radiation source: fine-focus sealed tube 2977 reflections with I > 2σ(I)
graphite Rint = 0.042

φ and ω scans θmax = 27.0°, θmin = 1.6°
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Absorption correction: multi-scan
(SADABS; Sheldrick, 1998) h = −15→15

Tmin = 0.903, Tmax = 0.934 k = −19→19
16716 measured reflections l = −11→11

Refinement

Refinement on F2 Primary atom site location: structure-invariant direct
methods

Least-squares matrix: full Secondary atom site location: difference Fourier map

R[F2 > 2σ(F2)] = 0.054 Hydrogen site location: difference Fourier map

wR(F2) = 0.149 H-atom parameters constrained

S = 0.99
w = 1/[σ2(Fo

2) + (0.080P)2 + 1.240P]
where P = (Fo

2 + 2Fc
2)/3

3594 reflections (Δ/σ)max = 0.001

221 parameters Δρmax = 0.68 e Å−3

6 restraints Δρmin = −0.64 e Å−3

Special details

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 mat-
rix. 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 F2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2, convention-

al R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F2 > σ(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 Occ. (<1)
K1 0.05763 (5) 0.40629 (3) 0.14073 (6) 0.04742 (19)
N1 0.28041 (17) 0.31949 (12) 0.8020 (2) 0.0439 (5)
O2 0.19438 (14) 0.35565 (10) 0.88107 (18) 0.0439 (4)
C3 0.15026 (18) 0.42478 (13) 0.7957 (2) 0.0343 (4)
O3 0.07151 (14) 0.46143 (11) 0.84704 (18) 0.0440 (4)
C3A 0.20830 (16) 0.43430 (12) 0.6674 (2) 0.0308 (4)
C4 0.19038 (16) 0.49360 (12) 0.5307 (2) 0.0276 (4)
H4 0.1313 0.4679 0.4608 0.033*
C5 0.29248 (17) 0.49356 (13) 0.4414 (2) 0.0323 (4)
H5 0.3515 0.5229 0.5063 0.039*
O4 0.19551 (16) 0.53784 (12) 0.2040 (2) 0.0537 (5)
O5 0.35688 (16) 0.59290 (14) 0.2631 (3) 0.0684 (6)
C6 0.32838 (17) 0.39892 (13) 0.4075 (3) 0.0344 (4)
O6 0.23646 (12) 0.35629 (9) 0.33610 (18) 0.0389 (4)
H6O 0.2512 0.2992 0.3219 0.058*
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C7 0.36413 (18) 0.35424 (14) 0.5608 (3) 0.0399 (5)
H7A 0.3724 0.2912 0.5430 0.048*
H7B 0.4348 0.3775 0.6007 0.048*
C7A 0.28494 (17) 0.36821 (13) 0.6776 (2) 0.0343 (4)
C8 0.15431 (16) 0.58394 (12) 0.5748 (2) 0.0296 (4)
C9 0.2076 (2) 0.63132 (15) 0.6927 (3) 0.0455 (6)
H9 0.2712 0.6087 0.7452 0.055*
C10 0.1689 (3) 0.71179 (16) 0.7348 (3) 0.0551 (7)
H10 0.2067 0.7440 0.8152 0.066*
C11 0.0769 (2) 0.74512 (15) 0.6616 (3) 0.0499 (6)
H11 0.0510 0.8003 0.6907 0.060*
C12 0.0223 (2) 0.69854 (14) 0.5464 (3) 0.0432 (5)
H12 −0.0425 0.7207 0.4968 0.052*
C13 0.06184 (17) 0.61842 (13) 0.5017 (2) 0.0334 (4)
H13 0.0245 0.5872 0.4198 0.040*
C14 0.2736 (2) 0.54270 (14) 0.2906 (3) 0.0399 (5)
C15 0.3426 (6) 0.6209 (6) 0.1016 (5) 0.0951 (18) 0.547 (7)
H15A 0.2725 0.6506 0.0820 0.114* 0.547 (7)
H15B 0.3437 0.5700 0.0320 0.114* 0.547 (7)
C16 0.4336 (5) 0.6826 (5) 0.0708 (8) 0.0951 (18) 0.547 (7)
H16A 0.4368 0.6899 −0.0411 0.143* 0.547 (7)
H16B 0.5018 0.6586 0.1154 0.143* 0.547 (7)
H16C 0.4208 0.7390 0.1183 0.143* 0.547 (7)
C15' 0.3639 (8) 0.6479 (5) 0.1291 (8) 0.0951 (18) 0.45
H15C 0.3928 0.7055 0.1613 0.114* 0.453 (7)
H15D 0.2916 0.6563 0.0758 0.114* 0.453 (7)
C16' 0.4377 (7) 0.6047 (6) 0.0203 (7) 0.0951 (18) 0.45
H16D 0.4374 0.6381 −0.0760 0.143* 0.453 (7)
H16E 0.4124 0.5456 −0.0029 0.143* 0.453 (7)
H16F 0.5110 0.6025 0.0698 0.143* 0.453 (7)
C17 0.4187 (2) 0.39617 (19) 0.2990 (3) 0.0540 (6)
H17A 0.4443 0.3364 0.2905 0.081*
H17B 0.4780 0.4332 0.3402 0.081*
H17C 0.3919 0.4172 0.1965 0.081*

Atomic displacement parameters (Å2)

U11 U22 U33 U12 U13 U23

K1 0.0625 (4) 0.0453 (3) 0.0344 (3) 0.0047 (2) 0.0035 (2) 0.0039 (2)
N1 0.0531 (12) 0.0367 (9) 0.0414 (11) 0.0073 (8) 0.0011 (9) 0.0112 (8)
O2 0.0589 (10) 0.0395 (8) 0.0335 (8) 0.0062 (7) 0.0046 (7) 0.0133 (6)
C3 0.0453 (12) 0.0308 (9) 0.0259 (9) −0.0015 (8) −0.0034 (8) 0.0037 (7)
O3 0.0528 (10) 0.0494 (9) 0.0308 (8) 0.0095 (7) 0.0106 (7) 0.0049 (7)
C3A 0.0375 (10) 0.0257 (9) 0.0285 (9) 0.0010 (7) −0.0010 (8) 0.0029 (7)
C4 0.0349 (10) 0.0243 (8) 0.0233 (8) −0.0009 (7) −0.0003 (7) 0.0012 (7)
C5 0.0368 (10) 0.0295 (9) 0.0307 (10) −0.0032 (8) 0.0019 (8) 0.0003 (7)
O4 0.0706 (12) 0.0517 (10) 0.0373 (9) −0.0031 (9) −0.0058 (8) 0.0109 (7)
O5 0.0561 (12) 0.0650 (12) 0.0866 (16) −0.0045 (9) 0.0216 (11) 0.0378 (11)
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C6 0.0355 (11) 0.0332 (10) 0.0348 (11) 0.0016 (8) 0.0040 (8) −0.0018 (8)
O6 0.0453 (9) 0.0297 (7) 0.0405 (8) 0.0019 (6) −0.0035 (7) −0.0067 (6)
C7 0.0389 (12) 0.0365 (11) 0.0437 (12) 0.0074 (9) 0.0003 (9) 0.0036 (9)
C7A 0.0398 (11) 0.0280 (9) 0.0341 (10) 0.0006 (8) −0.0045 (8) 0.0030 (8)
C8 0.0397 (11) 0.0247 (9) 0.0242 (9) −0.0012 (7) 0.0020 (8) 0.0009 (7)
C9 0.0575 (14) 0.0371 (11) 0.0397 (12) 0.0037 (10) −0.0121 (10) −0.0069 (9)
C10 0.0815 (19) 0.0385 (12) 0.0438 (13) −0.0020 (12) −0.0045 (13) −0.0142 (10)
C11 0.0770 (18) 0.0297 (10) 0.0443 (13) 0.0099 (11) 0.0132 (12) −0.0003 (9)
C12 0.0544 (14) 0.0341 (11) 0.0418 (12) 0.0109 (9) 0.0086 (10) 0.0105 (9)
C13 0.0419 (11) 0.0301 (9) 0.0284 (10) 0.0015 (8) 0.0033 (8) 0.0058 (8)
C14 0.0526 (13) 0.0326 (10) 0.0365 (11) 0.0013 (9) 0.0160 (10) 0.0047 (8)
C15 0.074 (2) 0.115 (4) 0.100 (3) −0.008 (2) 0.026 (2) 0.065 (3)
C16 0.074 (2) 0.115 (4) 0.100 (3) −0.008 (2) 0.026 (2) 0.065 (3)
C15' 0.074 (2) 0.115 (4) 0.100 (3) −0.008 (2) 0.026 (2) 0.065 (3)
C16' 0.074 (2) 0.115 (4) 0.100 (3) −0.008 (2) 0.026 (2) 0.065 (3)
C17 0.0547 (15) 0.0561 (15) 0.0537 (16) 0.0096 (12) 0.0215 (12) 0.0014 (12)

Geometric parameters (Å, °)

K1—O3i 2.6059 (17) O6—H6O 0.9092
K1—O4 2.688 (2) C7—C7A 1.483 (3)

K1—O3ii 2.7010 (16) C7—H7A 0.9900
K1—O6 2.8042 (16) C7—H7B 0.9900

K1—O2ii 3.0285 (18) C8—C13 1.380 (3)

K1—C3ii 3.299 (2) C8—C9 1.384 (3)

K1—C12i 3.372 (2) C9—C10 1.390 (3)

K1—C11i 3.411 (3) C9—H9 0.9500

K1—K1iii 3.9778 (11) C10—C11 1.369 (4)
N1—C7A 1.318 (3) C10—H10 0.9500
N1—O2 1.430 (3) C11—C12 1.368 (4)
O2—C3 1.387 (2) C11—K1i 3.411 (3)

O2—K1iv 3.0285 (18) C11—H11 0.9500
C3—O3 1.245 (3) C12—C13 1.395 (3)
C3—C3A 1.380 (3) C12—K1i 3.372 (2)

C3—K1iv 3.299 (2) C12—H12 0.9500

O3—K1i 2.6059 (17) C13—H13 0.9500

O3—K1iv 2.7011 (16) C15—C16 1.520 (3)
C3A—C7A 1.395 (3) C15—H15A 0.9900
C3A—C4 1.499 (3) C15—H15B 0.9900
C4—C8 1.521 (3) C16—H16A 0.9800
C4—C5 1.541 (3) C16—H16B 0.9800
C4—H4 1.0000 C16—H16C 0.9800
C5—C14 1.513 (3) C15'—C16' 1.522 (3)
C5—C6 1.560 (3) C15'—H15C 0.9900
C5—H5 1.0000 C15'—H15D 0.9900
O4—C14 1.187 (3) C16'—H16D 0.9800
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O5—C14 1.332 (3) C16'—H16E 0.9800
O5—C15' 1.446 (3) C16'—H16F 0.9800
O5—C15 1.462 (3) C17—H17A 0.9800
C6—O6 1.422 (3) C17—H17B 0.9800
C6—C17 1.523 (3) C17—H17C 0.9800
C6—C7 1.532 (3)

O3i—K1—O4 77.88 (6) O6—C6—C7 109.96 (17)

O3i—K1—O3ii 82.92 (5) C17—C6—C7 110.03 (19)

O4—K1—O3ii 82.45 (6) O6—C6—C5 106.27 (16)

O3i—K1—O6 131.05 (5) C17—C6—C5 112.27 (18)
O4—K1—O6 67.46 (5) C7—C6—C5 109.00 (17)

O3ii—K1—O6 123.35 (5) C6—O6—K1 135.57 (12)

O3i—K1—O2ii 128.12 (5) C6—O6—H6O 110.0

O4—K1—O2ii 87.56 (6) K1—O6—H6O 110.1

O3ii—K1—O2ii 45.63 (5) C7A—C7—C6 111.18 (17)

O6—K1—O2ii 84.83 (5) C7A—C7—H7A 109.4

O3i—K1—C3ii 103.30 (5) C6—C7—H7A 109.4

O4—K1—C3ii 81.74 (6) C7A—C7—H7B 109.4

O3ii—K1—C3ii 21.07 (5) C6—C7—H7B 109.4

O6—K1—C3ii 104.65 (5) H7A—C7—H7B 108.0

O2ii—K1—C3ii 24.85 (5) N1—C7A—C3A 113.3 (2)

O3i—K1—C12i 96.90 (5) N1—C7A—C7 123.19 (19)

O4—K1—C12i 114.94 (6) C3A—C7A—C7 123.52 (19)

O3ii—K1—C12i 162.27 (6) C13—C8—C9 118.26 (19)

O6—K1—C12i 69.74 (6) C13—C8—C4 119.40 (17)

O2ii—K1—C12i 133.79 (5) C9—C8—C4 122.23 (18)

C3ii—K1—C12i 156.31 (6) C8—C9—C10 120.5 (2)

O3i—K1—C11i 100.67 (6) C8—C9—H9 119.7

O4—K1—C11i 138.20 (6) C10—C9—H9 119.7

O3ii—K1—C11i 139.26 (6) C11—C10—C9 120.6 (2)

O6—K1—C11i 84.75 (6) C11—C10—H10 119.7

O2ii—K1—C11i 121.58 (5) C9—C10—H10 119.7

C3ii—K1—C11i 137.22 (6) C12—C11—C10 119.6 (2)

C12i—K1—C11i 23.26 (6) C12—C11—K1i 76.75 (14)

O3i—K1—K1iii 42.37 (3) C10—C11—K1i 86.48 (16)

O4—K1—K1iii 76.89 (4) C12—C11—H11 120.2

O3ii—K1—K1iii 40.55 (4) C10—C11—H11 120.2

O6—K1—K1iii 143.46 (4) K1i—C11—H11 106.8

O2ii—K1—K1iii 85.96 (3) C11—C12—C13 120.0 (2)

C3ii—K1—K1iii 61.12 (4) C11—C12—K1i 79.98 (14)

C12i—K1—K1iii 136.51 (5) C13—C12—K1i 86.09 (12)

C11i—K1—K1iii 129.48 (5) C11—C12—H12 120.0
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C7A—N1—O2 104.50 (17) C13—C12—H12 120.0
C3—O2—N1 109.00 (16) K1i—C12—H12 104.0

C3—O2—K1iv 88.57 (12) C8—C13—C12 121.0 (2)

N1—O2—K1iv 160.52 (12) C8—C13—H13 119.5
O3—C3—C3A 135.81 (19) C12—C13—H13 119.5
O3—C3—O2 116.73 (19) O4—C14—O5 122.5 (2)
C3A—C3—O2 107.45 (18) O4—C14—C5 125.5 (2)

O3—C3—K1iv 51.27 (11) O5—C14—C5 112.0 (2)

C3A—C3—K1iv 168.76 (15) O5—C15—C16 108.3 (3)

O2—C3—K1iv 66.58 (11) O5—C15—H15A 110.0

C3—O3—K1i 151.29 (14) C16—C15—H15A 110.0

C3—O3—K1iv 107.66 (13) O5—C15—H15B 110.0

K1i—O3—K1iv 97.08 (5) C16—C15—H15B 110.0
C3—C3A—C7A 105.72 (18) H15A—C15—H15B 108.4
C3—C3A—C4 130.19 (18) O5—C15'—C16' 108.5 (3)
C7A—C3A—C4 123.71 (18) O5—C15'—H15C 110.0
C3A—C4—C8 112.89 (15) C16'—C15'—H15C 110.0
C3A—C4—C5 108.52 (16) O5—C15'—H15D 110.0
C8—C4—C5 113.49 (16) C16'—C15'—H15D 110.0
C3A—C4—H4 107.2 H15C—C15'—H15D 108.4
C8—C4—H4 107.2 C15'—C16'—H16D 109.5
C5—C4—H4 107.2 C15'—C16'—H16E 109.5
C14—C5—C4 110.71 (17) H16D—C16'—H16E 109.5
C14—C5—C6 109.48 (17) C15'—C16'—H16F 109.5
C4—C5—C6 110.82 (16) H16D—C16'—H16F 109.5
C14—C5—H5 108.6 H16E—C16'—H16F 109.5
C4—C5—H5 108.6 C6—C17—H17A 109.5
C6—C5—H5 108.6 C6—C17—H17B 109.5
C14—O4—K1 131.21 (15) H17A—C17—H17B 109.5
C14—O5—C15' 125.5 (5) C6—C17—H17C 109.5
C14—O5—C15 107.7 (3) H17A—C17—H17C 109.5
C15'—O5—C15 21.4 (5) H17B—C17—H17C 109.5
O6—C6—C17 109.24 (19)

C7A—N1—O2—C3 1.0 (2) O2ii—K1—O6—C6 92.04 (18)

C7A—N1—O2—K1iv −152.5 (3) C3ii—K1—O6—C6 76.92 (18)

N1—O2—C3—O3 177.58 (19) C12i—K1—O6—C6 −127.24 (18)

K1iv—O2—C3—O3 −10.98 (19) C11i—K1—O6—C6 −145.53 (18)

N1—O2—C3—C3A −1.6 (2) K1iii—K1—O6—C6 16.0 (2)

K1iv—O2—C3—C3A 169.83 (15) O6—C6—C7—C7A −68.8 (2)

N1—O2—C3—K1iv −171.44 (16) C17—C6—C7—C7A 170.8 (2)

C3A—C3—O3—K1i −19.9 (5) C5—C6—C7—C7A 47.3 (2)

O2—C3—O3—K1i 161.3 (2) O2—N1—C7A—C3A 0.0 (3)

K1iv—C3—O3—K1i 148.3 (4) O2—N1—C7A—C7 179.66 (19)

C3A—C3—O3—K1iv −168.2 (2) C3—C3A—C7A—N1 −0.9 (3)
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O2—C3—O3—K1iv 12.9 (2) C4—C3A—C7A—N1 −174.48 (19)
O3—C3—C3A—C7A −177.4 (3) C3—C3A—C7A—C7 179.4 (2)
O2—C3—C3A—C7A 1.5 (2) C4—C3A—C7A—C7 5.8 (3)

K1iv—C3—C3A—C7A 57.8 (8) C6—C7—C7A—N1 161.3 (2)
O3—C3—C3A—C4 −4.5 (4) C6—C7—C7A—C3A −19.0 (3)
O2—C3—C3A—C4 174.50 (19) C3A—C4—C8—C13 −126.32 (19)

K1iv—C3—C3A—C4 −129.3 (7) C5—C4—C8—C13 109.7 (2)
C3—C3A—C4—C8 40.0 (3) C3A—C4—C8—C9 49.8 (3)
C7A—C3A—C4—C8 −148.17 (19) C5—C4—C8—C9 −74.2 (3)
C3—C3A—C4—C5 166.7 (2) C13—C8—C9—C10 −0.5 (4)
C7A—C3A—C4—C5 −21.5 (3) C4—C8—C9—C10 −176.6 (2)
C3A—C4—C5—C14 172.36 (16) C8—C9—C10—C11 0.7 (4)
C8—C4—C5—C14 −61.3 (2) C9—C10—C11—C12 0.3 (4)
C3A—C4—C5—C6 50.7 (2) C9—C10—C11—K1i 72.9 (3)
C8—C4—C5—C6 177.04 (16) C10—C11—C12—C13 −1.4 (4)

O3i—K1—O4—C14 137.7 (2) K1i—C11—C12—C13 −79.5 (2)

O3ii—K1—O4—C14 −138.0 (2) C10—C11—C12—K1i 78.1 (2)
O6—K1—O4—C14 −7.0 (2) C9—C8—C13—C12 −0.7 (3)

O2ii—K1—O4—C14 −92.4 (2) C4—C8—C13—C12 175.58 (18)

C3ii—K1—O4—C14 −116.7 (2) C11—C12—C13—C8 1.7 (3)

C12i—K1—O4—C14 45.6 (2) K1i—C12—C13—C8 −74.42 (19)

C11i—K1—O4—C14 45.2 (3) K1—O4—C14—O5 148.93 (19)

K1iii—K1—O4—C14 −178.8 (2) K1—O4—C14—C5 −30.2 (3)
C14—C5—C6—O6 −70.3 (2) C15'—O5—C14—O4 0.8 (5)
C4—C5—C6—O6 52.1 (2) C15—O5—C14—O4 −12.5 (5)
C14—C5—C6—C17 49.0 (3) C15'—O5—C14—C5 −180.0 (4)
C4—C5—C6—C17 171.44 (19) C15—O5—C14—C5 166.8 (5)
C14—C5—C6—C7 171.22 (18) C4—C5—C14—O4 −42.8 (3)
C4—C5—C6—C7 −66.4 (2) C6—C5—C14—O4 79.6 (3)
C17—C6—O6—K1 −89.3 (2) C4—C5—C14—O5 137.97 (19)
C7—C6—O6—K1 149.81 (14) C6—C5—C14—O5 −99.6 (2)
C5—C6—O6—K1 32.0 (2) C14—O5—C15—C16 176.7 (6)

O3i—K1—O6—C6 −45.9 (2) C15'—O5—C15—C16 27.6 (11)
O4—K1—O6—C6 2.54 (17) C14—O5—C15'—C16' −104.3 (7)

O3ii—K1—O6—C6 66.21 (19) C15—O5—C15'—C16' −67.4 (14)
Symmetry codes: (i) −x, −y+1, −z+1; (ii) x, y, z−1; (iii) −x, −y+1, −z; (iv) x, y, z+1.

Hydrogen-bond geometry (Å, °)

D—H···A D—H H···A D···A D—H···A

O6—H6O···N1v 0.91 1.88 2.784 (3) 177

O6—H6O···O2v 0.91 2.55 3.336 (3) 145
Symmetry codes: (v) x, −y+1/2, z−1/2.
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Fig. 1
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Fig. 2
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Fig. 3


