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X-ray Structure Report

Experimental

Data Collection

A colorless block crystal of C1oH25014 having approximate dimensions of 0.80

x 0.80 x 0.80 mm was mounted on a glass fiber. All measurements were made on a
Rigaku RAXIS RAPID imaging plate area detector with graphite monochromated Mo-
Ka radiation.

Indexing was performed from 170 oscillations that were exposed for 100
seconds. The crystal-to-detector distance was 127.40 mm.

Cell constants and an orientation matrix for data collection corresponded to a
primitive monoclinic cell with dimensions:

= 7.7735(12) A

o

- 8.7169(13) A B = 102.936(4)°

o

a
b
c = 10.8765(17) A
V = 718.29(19) A3

For Z = 2 and F.W. = 342.30, the calculated density is 1.583 g/cm3. Based on the
systematic absences of:

0kO: k= 2n
packing considerations, a statistical analysis of intensity distribution, and the successful
solution and refinement of the structure, the space group was determined to be:

P21 (#4)

The data were collected at a temperature of 20 + 19C to a maximum 26 value of
55.00. A total of 270 oscillation images were collected. A sweep of data was done using



w scans from 80.0 to 260.00 in 2.00 step, at x =45.00 and @ = 0.00. The exposure
rate was 50.0 [sec./9]. A second sweep was performed using w scans from 80.0 to
260.00 in 2.00 step, at x =45.0° and ¢ = 90.00. The exposure rate was 50.0 [sec./©].
Another sweep was performed using w scans from 80.0 to 260.00 in 2.0 step, at

X =0.00 and ¢ = 0.00. The exposure rate was 50.0 [sec./C]. The crystal-to-detector
distance was 127.40 mm. Readout was performed in the 0.100 mm pixel mode.

Data Reduction

Of the 15524 reflections that were collected, 1747 were unique (Rjnt = 0.166);
equivalent reflections were merged.

The linear absorption coefficient, p , for Mo-Ka radiation is 1.415 cm1. An
empirical absorption correction was applied which resulted in transmission factors
ranging from 0.054 to 0.893. The data were corrected for Lorentz and polarization
effects.

Structure Solution and Refinement

The structure was solved by direct methods! and expanded using Fourier

techniquesz. The non-hydrogen atoms were refined anisotropically. Hydrogen atoms
were refined using the riding model. The final cycle of full-matrix least-squares

refinement3 on F2 was based on 1730 observed reflections and 230 variable
parameters and converged (largest parameter shift was 0.00 times its esd) with
unweighted and weighted agreement factors of:

R1=3 ||Fo|-|Fc||/Z |Fo|=0.0788

wR2=[% (w (Fo?-Fc2)2)/ 5 w(Fo?)2]'2=0.1725

The standard deviation of an observation of unit weight4 was 1.01. A Sheldrick

weighting scheme was used. Plots of = w (|Fo| - |Fc|)2 versus |Fo|, reflection order in
data collection, sin 6 /A and various classes of indices showed no unusual trends. The



maximum and minimum peaks on the final difference Fourier map corresponded to 0.87
and -0.78 /A3, respectively.

Neutral atom scattering factors were taken from Cromer and Waber?. Anomalous
dispersion effects were included in Fcalc®; the values for A f' and A f" were those of
Creagh and McAuIey7. The values for the mass attenuation coefficients are those of

Creagh and Hubbell8. All calculations were performed using the CrystaIS’[ructureg’10
crystallographic software package.
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Empirical Formula

Formula Weight
Crystal Color, Habit
Crystal Dimensions
Crystal System
Lattice Type
Indexing Images
Detector Position

Pixel Size

Lattice Parameters

Space Group

Z value

Dcalc

EXPERIMENTAL DETAILS

A. Crystal Data

C12H22001 4
342.30

colorless, block

0.80 X 0.80 X 0.80 mm

monoclinic

Primitive

170 oscillations @ 100.0 seconds

127.40 mm

0.100 mm

o

a= 7.7735(12) A

o

b= 8.7169(13) A

o

c= 10.8765(17) A
B =102.936(4) ©
V = 718.29(19) A3

P24 (#4)
2

1.583 g/cm3



Fooo 364.00

K (MoKa ) 1.415 cm]



B. Intensity Measurements

Diffractometer

Radiation

Detector Aperture

Data Images

w oscillation Range (x =45.0, ¢ =0.0)
Exposure Rate

w oscillation Range (x =45.0, ¢ =90.0)
Exposure Rate

w oscillation Range (x =0.0, ¢ =0.0)

Exposure Rate
Detector Position

Pixel Size

20 max

No. of Reflections Measured

Corrections

Rigaku RAXIS-RAPID

MoKa (A =0.71075 A)
graphite monochromated

280 mm x 256 mm

270 exposures
80.0 - 260.00
50.0 sec./©
80.0 - 260.0°
50.0 sec./©
80.0 - 260.00

50.0 sec./©
127.40 mm

0.100 mm

55.00

Total: 15524
Unique: 1730 (Rint = 0.166)

Lorentz-polarization
Absorption



(trans. factors: 0.054 - 0.893)



C. Structure Solution and Refinement

Structure Solution
Refinement

Function Minimized
Least Squares Weights

20 max cutoff

Anomalous Dispersion

No. Observations (All reflections)
No. Variables
Reflection/Parameter Ratio
Residuals: R1 (1>2.000 (l))
Residuals: R (All reflections)
Residuals: wR2 (All reflections)
Goodness of Fit Indicator

Max Shift/Error in Final Cycle
Maximum peak in Final Diff. Map

Minimum peak in Final Diff. Map

Direct Methods (SIR92)

Full-matrix least-squares on F2

> w (Fo2 - Fc2)2
1/[0.0004F02+1.00000 (Fo2)]/(4F02)

55.0°

All non-hydrogen atoms
1730

230

7.52

0.0788

0.1896

0.1725

1.009

0.000
0.87 /A3

-0.78 e”/A3



Table 1. Atomic coordinates and Biso/Beq

atom X y z Beg
O(1) 0.7461(9) 0.8285(9) 0.2283(6) 4.37(19)
0(2) 0.6192(8) 1.0306(8) 0.0320(6) 4.01(18)
0O(3) 0.3914(9) 0.9212(7) 0.1713(6) 3.94(19)
O(4) -0.0931(9) 1.1657(8) -0.0170(6) 4.8(2)
O(5) 0.3142(9) 1.1739(9) 0.2121(6) 4.6(2)
O(6) 0.2828(9) 0.7237(9) 0.5800(7) 5.0(2)
O(7) 0.0428(9) 1.0289(9) 0.3237(6) 5.2(2)
0O(8) 0.3707(9) 0.8661(7) 0.3784(6) 3.98(19)
0(9) 0.6975(10) 0.5227(8) 0.3042(7) 4.8(2)
0O(10) 0.2053(8) 0.9446(7) -0.0723(6) 4.5(2)
O(11) 0.3558(11) 0.4497(8) 0.3488(7) 5.7(2)
C(11) 0.1274(14) 1.2027(11) 0.1751(10) 3.9(2)
C(13) 0.6333(15) 0.7885(12) 0.3167(10) 4.0(3)
C(14) 0.2145(14) 1.0718(11) 0.0073(9) 3.5(2)
C(15) 0.5418(13) 1.1406(13) 0.1062(10) 4.7(3)
C(16) 0.3670(14) 1.0722(12) 0.1239(10) 3.6(2)
C(17) 0.5652(15) 0.6319(14) 0.2830(11) 4.4(3)
C(18) 0.0410(14) 1.1855(10) 0.2854(10) 4.1(3)
C(19) 0.0584(14) 1.1027(13) 0.0668(10) 4.2(2)
C(20) 0.2957(16) 0.7145(12) 0.3612(10) 4.2(3)
C(21) 0.4840(13) 0.9119(14) 0.2986(10) 4.3(3)
C(22) 0.1835(14) 0.6960(13) 0.4547(10) 4.6(3)
C(23) 0.4477(16) 0.5989(12) 0.3748(10) 4.5(3)

Beq = 8/3 T 2(U11(aa")? + Upp(bb)? + Uga(cc”)? + 2Uqp(aa’bb®)cos y +2Ug(aa’ce’)cos B+ 2Upg(bbree’)cos o )



Table 2. Atomic coordinates and B jgq involving hydrogens/Beq

atom X y z Beg

H(1) 0.1103 1.3090 0.1457 4.52
H(2) 0.7028 0.7914 0.4038 4.85
H(3) 0.2279 1.1634 -0.0419 4.40
H(4) 0.6220 1.1586 0.1870 5.66
H(5) 0.5209 1.2377 0.0619 5.66
H(6) 0.4980 0.6262 0.1954 5.41
H(7) -0.0790 1.2241 0.2638 4.91
H(8) 0.1066 1.2460 0.3552 4.92
H(9) 0.0223 1.0053 0.0983 4.91
H(10) 0.2206 0.7063 0.2762 5.09
H(11) 0.5345 1.0126 0.3257 5.22
H(12) 0.1349 0.5931 0.4489 5.66
H(13) 0.0860 0.7681 0.4355 5.66
H(14) 0.5188 0.6007 0.4615 5.58
H(15) 0.0149 1.0238 0.3920 6.49
H(16) 0.1042 0.9356 -0.1144 5.30
H(17) 0.8445 0.8528 0.2687 5.30
H(18) 0.7251 1.0230 0.0634 4.86
H(19) -0.0580 1.2153 -0.0705 5.85
H(20) 0.3827 0.6894 0.5868 6.06
H(21) 0.7744 0.5484 0.3654 5.81
H(22) 0.4004 0.3987 0.3007 7.15

Beq = 8/3 11 2(U11(aa")? + Upp(bb")? + Ugg(ee”)? + 2Uyp(aa’bb*jcos y +2Ugg(aa*cc’)cos B+ 2Upg(bb*cc*)cos o )



Table 3. Anisotropic displacement parameters

atom U11 Uz2 Uss Uq2 U1s Uzs
o(1) 0.036(4) 0.076(5) 0.055(5)  0.009(4)  0.014(4)  0.008(4)
0(2) 0.033(4) 0.084(4) 0.056(4) -0.008(4)  0.013(3)  -0.003(4)
0(3) 0.046(5) 0.047(4) 0.054(5)  0.011(3)  0.005(4)  0.001(4)
O(4) 0.076(5) 0.057(4) 0.053(5)  0.014(4)  0.019(4)  0.005(4)
o(5) 0.038(4) 0.068(5) 0.063(5) -0.000(4)  -0.001(3) -0.016(4)
o(6) 0.046(5) 0.080(5) 0.065(5)  0.003(4)  0.018(4)  0.016(5)
o(7) 0.065(5) 0.087(5) 0.054(5) -0.006(5)  0.032(4)  0.011(5)
o(8) 0.053(5)  0.044(4) 0.063(5) 0.001(3)  0.031(4)  0.004(4)
0(9) 0.079(6)  0.043(4) 0.062(5)  0.007(4)  0.018(4)  -0.004(4)
O(10)  0.035(4) 0.073(5) 0.059(5) -0.013(4)  0.005(3)  -0.021(4)
O(11)  0.108(7) 0.038(4) 0.080(6) -0.024(5)  0.042(5)  -0.014(4)
C(11)  0.043(7) 0.041(7) 0.080(7)  0.001(5)  0.002(6)  0.009(6)
C(13)  0.034(7) 0.079(9) 0.040(7)  -0.001(6)  0.009(6)  -0.005(6)
C(14)  0.050(7) 0.041(6) 0.048(7)  0.007(5)  0.027(6)  0.007(5)
C(15)  0.041(7) 0.069(8) 0.069(8)  0.001(7)  0.015(6)  0.002(7)
C(16)  0.039(7) 0.050(7) 0.051(7) -0.013(5)  0.020(6)  0.008(6)
C(17)  0.053(8) 0.078(8) 0.040(7)  0.010(7)  0.019(6)  0.009(6)
C(18)  0.057(8) 0.036(6) 0.063(8) -0.001(6) 0.015(6)  0.006(6)
C(19)  0.045(7) 0.067(7)  0.044(6) 0.001(6)  0.003(5)  0.010(6)
C(20)  0.062(8) 0.059(7) 0.040(7)  -0.005(7) 0.011(6)  0.018()
C(21)  0.043(7) 0.080(8) 0.042(7)  0.003(6)  0.011(6)  -0.016(6)
C(22)  0.064(8) 0.052(7) 0.063(8) 0.014(6)  0.021(7)  0.007(6)
C(23)  0.062(8) 0.063(7) 0.052(8)  0.021(7)  0.025(6)  0.004(6)

The general temperature factor expression: exp(-21t 2(a*2U11h2 + b*2U22k2 + c*2U33I2
+ 2a*b*Uq2hk + 2a*c*Uq3hl + 2b*c*Uo3kl))



Table 4. Bond lengths (A)
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o

Table 5. Bond lengths involving hydrogens (A)

atom atom distance atom atom distance
o(1) H(17) 0.820 O(2) H(18) 0.820
O(4) H(19) 0.820 O(6) H(20) 0.820
O(7) H(15) 0.820 0O(9) H(21) 0.820
O(10)  H(16) 0.820 O(11) H(22) 0.820
C(11) H(1) 0.980 C(13) H(2) 0.980
C(14) H(3) 0.980 C(15) H(4) 0.970
C(15) H(5) 0.970 C(17) H(6) 0.980
C(18) H(7) 0.970 C(18) H(8) 0.970
C(19) H(9) 0.980 C(20) H(10) 0.980
C(21) H(11) 0.980 C(22) H(12) 0.970
C(22) H(13) 0.970 C(23) H(14) 0.980



Table 6. Bond angles (°)
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Table 7. Bond angles involving hydrogens (°)
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Table 8. Torsion Angles(°)
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The sign is positive if when looking from atom 2 to atom 3 a clock-wise motion of atom 1

would superimpose it on atom 4.



Table 9. Distances beyond the asymmetric unit out to 3.60 A
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Symmetry Operators:

-X+1,Y+1/2-1,-Z
-X,Y+1/2-1,-Z
-X,Y+1/2,-Z
XY+1,Z

X, Y+1/2-1,-Z+1
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(11) -X,Y+1/2,-Z+1 (12) X,Y-1,Z



Table 10. Distances beyond the asymmetric unit out to 3.60 A involving hydrogens

distance

atom

atom

distance
2.531

3.459
3.110
3.414
2.872
3.472
2.941
3.315
2.699
3.557
3.422
3.467
2.939
2.679
2.827
3.471
3.537
3.462
3.145
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Table 10. Distances beyond the asymmetric unit out to 3.60 A involving hydrogens

(continued)
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distance

atom

Table 10. Distances beyond the asymmetric unit out to 3.60 A involving hydrogens

(continued)
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3.386
2.961



Table 10. Distances beyond the asymmetric unit out to 3.60 A involving hydrogens

(continued)
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H(7)™
H(15)™
H(22)"

3.166
3.465
2.597



Table 10. Distances beyond the asymmetric unit out to 3.60 A involving hydrogens
(continued)

atom atom distance atom atom distance
H(21) O(7)? 3.366 H(21) Oo(10)" 3.351
H(21) C(22)? 3.366 H(21) H(7)™® 3.328
H(21)  H(8)? 3.435 H(21) H(12)? 2.773
H(21) H(13)? 3.047 H(21) H(13)? 3.284
H(21) H(15)? 2.785 H(21) H(16)" 3.234
H(21)  H(20)® 3.441 H(22) O(5)12 2.220
H(22) O(6)? 2.941 H(22) 0O(8)? 3.557
H(22) C(11)"? 2.827 H(22) C(15)"? 3.434
H(22) C(16)'? 3.412 H(22) C(18)'? 3.329
H(22) H(1)'? 2.615 H(22) H(4)'? 3.135
H(22)  H(5)" 3.269 H(22) H(8)12 2.819
H(22) H(11) 3.516 H(22) H(20)? 2.597
Symmetry Operators:

(1) -X+1,Y+1/2-1,-Z (2) X+1,Y,Z

(3) -X+1,Y+1/2,-Z (4) -X,Y+1/2-1,-Z

(5) X-1,Y,Z (6) -X,Y+1/2,-Z

(7) -X+1,Y+1/2,-Z+1 (8) X,Y+1,Z

(9) -X+1,Y+1/2-1,-Z+1 (10) -X,Y+1/2-1,-Z+1

(11) -X,Y+1/2,-Z+1 (12) X,Y-1,Z

(13) X+1,Y-1,Z (14) X-1,Y+1,Z



