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Appendix E

Spectra and X-Ray Crystrallographic Data:

Current and Future Investigations Toward Zoanthenol
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Crystal Structure Analysis of:

Allyl ketone 366 (JLS04)

 (CCDC 701675)
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Hydrogen atomic coordinates.

Figure E.67  Representation of Allyl ketone 366.
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Table E.1  Crystal data and structure refinement for JLS04 (CCDC 701675).
Empirical formula 
C15H20O5

Formula weight 
280.31

Crystallization Solvent 
Diethylether/heptane

Crystal Habit 
Block

Crystal size
0.33 x 0.17 x 0.17 mm3
Crystal color 
Colorless 


Data Collection 

Type of diffractometer 
Bruker KAPPA APEX II

Wavelength 
0.71073 Å MoKa 

Data Collection Temperature 
100(2) K

q range for 9397 reflections used
in lattice determination 
2.29 to 34.60°
Unit cell dimensions
a = 8.5338(4) Å

b = 11.6571(5) Å
b= 103.172(2)°


c = 14.1940(6) Å
Volume
1374.86(10) Å3
Z
4

Crystal system 
Monoclinic

Space group 
P21/c

Density (calculated)
1.354 Mg/m3
F(000)
600

Data collection program
Bruker APEX2 v2.1-0

q range for data collection
2.29 to 35.00°

Completeness to q = 35.00°
92.9 % 

Index ranges
-13 ≤ h ≤ 13, -18 ≤ k ≤ 18, -22 ≤ l ≤ 21

Data collection scan type 
 scans; 19 settings

Data reduction program 
Bruker SAINT-Plus v7.34A

Reflections collected
56123

Independent reflections
5626 [Rint= 0.0566]

Absorption coefficient
0.101 mm-1
Absorption correction
None

Max. and min. transmission
0.9830 and 0.9674

Table E.1 (cont.)
Structure Solution and Refinement

Structure solution program 
SHELXS-97 (Sheldrick, 2008)

Primary solution method 
Direct methods

Secondary solution method 
Difference Fourier map

Hydrogen placement 
Difference Fourier map

Structure refinement program 
SHELXL-97 (Sheldrick, 2008)

Refinement method
Full matrix least-squares on F2
Data / restraints / parameters
5626 / 0 / 261

Treatment of hydrogen atoms 
Unrestrained

Goodness-of-fit on F2
3.518

Final R indices [I>2s(I),  4781 reflections]
R1 = 0.0391, wR2 = 0.0840

R indices (all data)
R1 = 0.0464, wR2 = 0.0844

Type of weighting scheme used
Sigma

Weighting scheme used
w=1/2(Fo2)

Max shift/error 
0.001

Average shift/error 
0.000

Largest diff. peak and hole
0.473 and -0.278 e.Å-3

Special Refinement Details 

Crystals were mounted on a glass fiber using Paratone oil then placed on the diffractometer under a nitrogen stream at 100K.

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 > 2( 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.

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.

Table E.2  Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Å2x 103) for JLS04 (CCDC 701675).  U(eq) is defined as the trace of the orthogonalized Uij tensor. 

________________________________________________________________________


x
y
z
Ueq
________________________________________________________________________

O(1)
8256(1)
3008(1)
5023(1)
20(1)

O(2)
6441(1)
4468(1)
2454(1)
23(1)

O(3)
6792(1)
2677(1)
1977(1)
16(1)

O(4)
9995(1)
3728(1)
1801(1)
20(1)

O(5)
11377(1)
2075(1)
2019(1)
17(1)

C(1)
3966(1)
3880(1)
4264(1)
28(1)

C(2)
4624(1)
2860(1)
4446(1)
21(1)

C(3)
5025(1)
2097(1)
3689(1)
17(1)

C(4)
6786(1)
1622(1)
3915(1)
14(1)

C(5)
7908(1)
2654(1)
4200(1)
13(1)

C(6)
8593(1)
3265(1)
3408(1)
12(1)

C(7)
9404(1)
2307(1)
2926(1)
11(1)

C(8)
7852(1)
1714(1)
2354(1)
13(1)

C(9)
7081(1)
988(1)
3008(1)
15(1)

C(10)
6997(1)
778(1)
4764(1)
21(1)

C(11)
9596(1)
4297(1)
3823(1)
17(1)

C(12)
7173(1)
3583(1)
2580(1)
15(1)

C(13)
10277(1)
2809(1)
2193(1)
13(1)

C(14)
12227(1)
2420(1)
1297(1)
22(1)

C(15)
10529(1)
1524(1)
3643(1)
14(1)

________________________________________________________________________

Table E.3  Bond lengths [Å] and angles [°] for JLS04 (CCDC 701675).

________________________________________________________________________

O(1)-C(5) 
1.2099(9)

O(2)-C(12) 
1.1981(9)

O(3)-C(12) 
1.3519(9)

O(3)-C(8) 
1.4647(9)

O(4)-C(13) 
1.2059(9)

O(5)-C(13) 
1.3341(9)

O(5)-C(14) 
1.4403(11)

C(1)-C(2) 
1.3145(13)

C(1)-H(1A) 
0.986(13)

C(1)-H(1B) 
0.976(12)

C(2)-C(3) 
1.4934(12)

C(2)-H(2) 
0.957(11)

C(3)-C(4) 
1.5646(11)

C(3)-H(3A) 
0.974(11)

C(3)-H(3B) 
0.947(11)

C(4)-C(5) 
1.5339(10)

C(4)-C(10) 
1.5343(11)

C(4)-C(9) 
1.5539(11)

C(5)-C(6) 
1.5534(11)

C(6)-C(11) 
1.5160(10)

C(6)-C(12) 
1.5290(9)

C(6)-C(7) 
1.5526(10)

C(7)-C(13) 
1.5276(11)

C(7)-C(15) 
1.5312(10)

C(7)-C(8) 
1.5495(9)

C(8)-C(9) 
1.5134(11)

C(8)-H(8) 
0.960(9)

C(9)-H(9A) 
0.964(10)

C(9)-H(9B) 
0.992(10)

C(10)-H(10A) 
1.000(11)

C(10)-H(10B) 
0.959(11)

C(10)-H(10C) 
0.988(11)

C(11)-H(11A) 
0.950(12)

C(11)-H(11B) 
0.995(10)

C(11)-H(11C) 
0.998(11)

C(14)-H(14A) 
0.929(12)

C(14)-H(14B) 
0.998(12)

C(14)-H(14C) 
0.949(10)

C(15)-H(15A) 
0.981(11)

C(15)-H(15B) 
0.985(11)

C(15)-H(15C) 
0.974(10)

C(12)-O(3)-C(8)
109.13(5)

C(13)-O(5)-C(14)
116.25(6)

C(2)-C(1)-H(1A)
118.5(8)

C(2)-C(1)-H(1B)
122.5(6)

H(1A)-C(1)-H(1B)
118.8(10)

C(1)-C(2)-C(3)
123.75(9)

C(1)-C(2)-H(2)
119.3(6)

C(3)-C(2)-H(2)
116.9(6)

C(2)-C(3)-C(4)
115.50(6)

C(2)-C(3)-H(3A)
105.9(6)

C(4)-C(3)-H(3A)
112.0(7)

C(2)-C(3)-H(3B)
111.6(6)

C(4)-C(3)-H(3B)
103.5(6)

H(3A)-C(3)-H(3B)
108.3(8)

C(5)-C(4)-C(10)
109.95(6)

C(5)-C(4)-C(9)
112.52(6)

C(10)-C(4)-C(9)
109.46(7)

C(5)-C(4)-C(3)
106.81(6)

C(10)-C(4)-C(3)
108.84(7)

C(9)-C(4)-C(3)
109.16(6)

O(1)-C(5)-C(4)
121.58(7)

O(1)-C(5)-C(6)
119.52(6)

C(4)-C(5)-C(6)
118.90(6)

C(11)-C(6)-C(12)
112.63(6)

C(11)-C(6)-C(7)
118.25(7)

C(12)-C(6)-C(7)
100.99(5)

C(11)-C(6)-C(5)
110.77(6)

C(12)-C(6)-C(5)
107.73(6)

C(7)-C(6)-C(5)
105.58(6)

C(13)-C(7)-C(15)
110.60(6)

C(13)-C(7)-C(8)
107.75(6)

C(15)-C(7)-C(8)
114.45(6)

C(13)-C(7)-C(6)
111.12(6)

C(15)-C(7)-C(6)
114.28(6)

C(8)-C(7)-C(6)
97.94(6)

O(3)-C(8)-C(9)
109.52(6)

O(3)-C(8)-C(7)
103.47(5)

C(9)-C(8)-C(7)
111.55(6)

O(3)-C(8)-H(8)
105.8(5)

C(9)-C(8)-H(8)
113.1(6)

C(7)-C(8)-H(8)
112.7(5)

C(8)-C(9)-C(4)
114.65(6)

C(8)-C(9)-H(9A)
108.3(7)

C(4)-C(9)-H(9A)
108.8(6)

C(8)-C(9)-H(9B)
108.6(6)

C(4)-C(9)-H(9B)
108.0(6)

H(9A)-C(9)-H(9B)
108.4(8)

C(4)-C(10)-H(10A)
109.3(6)

C(4)-C(10)-H(10B)
109.3(6)

H(10A)-C(10)-H(10B)
106.8(9)

C(4)-C(10)-H(10C)
112.4(6)

H(10A)-C(10)-H(10C)
105.6(8)

H(10B)-C(10)-H(10C)
113.2(9)

C(6)-C(11)-H(11A)
110.7(6)

C(6)-C(11)-H(11B)
110.4(6)

H(11A)-C(11)-H(11B)
108.4(9)

C(6)-C(11)-H(11C)
109.6(6)

H(11A)-C(11)-H(11C)
108.9(9)

H(11B)-C(11)-H(11C)
108.8(8)

O(2)-C(12)-O(3)
122.43(6)

O(2)-C(12)-C(6)
128.19(7)

O(3)-C(12)-C(6)
109.37(6)

O(4)-C(13)-O(5)
123.97(8)

O(4)-C(13)-C(7)
125.29(7)

O(5)-C(13)-C(7)
110.72(6)

O(5)-C(14)-H(14A)
109.1(7)

O(5)-C(14)-H(14B)
103.7(7)

H(14A)-C(14)-H(14B)
113.6(9)

O(5)-C(14)-H(14C)
108.5(6)

H(14A)-C(14)-H(14C)
109.7(9)

H(14B)-C(14)-H(14C)
111.9(9)

C(7)-C(15)-H(15A)
111.6(5)

C(7)-C(15)-H(15B)
111.3(6)

H(15A)-C(15)-H(15B)
108.5(8)

C(7)-C(15)-H(15C)
109.6(5)

H(15A)-C(15)-H(15C)
106.1(8)

H(15B)-C(15)-H(15C)
109.6(8)

Table E.4  Anisotropic displacement parameters (Å2x 104) for JLS04 (CCDC 701675).  The anisotropic displacement factor exponent takes the form: -2p2[ h2a*2U11 + ... + 2 h k a* b* U12 ].

___________________________________________________________________


U11
U22
U33
U23
U13
U12
___________________________________________________________________

O(1)
187(3) 
267(3)
135(3) 
-37(2)
41(2) 
-38(2)

O(2)
215(3) 
215(3)
253(3) 
43(2)
57(2) 
93(2)

O(3)
131(2) 
201(3)
132(2) 
-3(2)
11(2) 
25(2)

O(4)
222(3) 
171(3)
212(3) 
46(2)
90(2) 
13(2)

O(5)
160(3) 
204(3)
168(3) 
2(2)
88(2) 
27(2)

C(1)
246(4) 
260(4)
381(5) 
-62(4)
141(4) 
-20(4)

C(2)
134(3) 
294(4)
205(4) 
-36(3)
59(3) 
-18(3)

C(3)
111(3) 
230(4)
180(4) 
-18(3)
42(3) 
-14(3)

C(4)
117(3) 
167(3)
148(3) 
0(3)
40(3) 
-20(3)

C(5)
98(3) 
158(3)
138(3) 
-4(3)
27(2) 
18(3)

C(6)
117(3) 
115(3)
124(3) 
-12(2)
30(3) 
8(2)

C(7)
100(3) 
106(3)
132(3) 
-9(2)
33(2) 
-1(2)

C(8)
119(3) 
142(3)
137(3) 
-29(3)
27(3) 
0(2)

C(9)
133(3) 
149(3)
182(4) 
-32(3)
51(3) 
-29(3)

C(10)
211(4) 
211(4)
205(4) 
41(3)
71(3) 
-20(3)

C(11)
199(4) 
135(3)
195(4) 
-33(3)
58(3) 
-34(3)

C(12)
134(3) 
177(3)
142(3) 
20(3)
47(3) 
22(3)

C(13)
111(3) 
148(3)
132(3) 
-22(3)
26(2) 
-13(3)

C(14)
186(4) 
333(5)
164(4) 
5(3)
88(3) 
-2(3)

C(15)
126(3) 
140(3)
157(4) 
19(3)
31(3) 
12(3)

___________________________________________________________________

Table E.5  Hydrogen coordinates ( x 104) and isotropic displacement parameters (Å2x 103) for JLS04 (CCDC 701675).
___________________________________________________________________


x 
y 
z 
Uiso
___________________________________________________________________

H(1A)
3788(16)
4183(11)
3599(9)
49(4)

H(1B)
3733(14)
4372(10)
4771(8)
34(3)

H(2)
4851(13)
2572(9)
5094(8)
29(3)

H(3A)
4773(13)
2536(9)
3090(8)
28(3)

H(3B)
4383(13)
1425(9)
3601(7)
24(3)

H(8)
8014(11)
1306(8)
1796(6)
12(2)

H(9A)
7765(13)
335(9)
3217(7)
24(3)

H(9B)
6029(12)
706(8)
2628(7)
22(2)

H(10A)
8136(14)
503(9)
4934(7)
31(3)

H(10B)
6335(13)
116(9)
4567(7)
32(3)

H(10C)
6809(13)
1141(9)
5357(7)
25(3)

H(11A)
9975(14)
4689(10)
3332(8)
31(3)

H(11B)
10542(13)
4054(8)
4333(7)
24(3)

H(11C)
8929(13)
4836(9)
4114(7)
30(3)

H(14A)
11493(15)
2516(9)
709(8)
35(3)

H(14B)
13007(14)
1783(9)
1296(7)
35(3)

H(14C)
12756(13)
3127(8)
1492(7)
22(3)

H(15A)
10863(12)
854(9)
3318(7)
26(3)

H(15B)
10012(12)
1252(9)
4155(7)
22(2)

H(15C)
11512(12)
1937(8)
3933(6)
18(2)

___________________________________________________________________
Figure E.1  1H NMR (500 MHz, CDCl3) of compound 341.





Figure E.2  Infrared spectrum (thin film/NaCl) of compound 341.





Figure E.3  13C NMR (125 MHz, CDCl3) of compound 341.





Figure E.4  1H NMR (300 MHz, CDCl3) of compound 342.





Figure E.5  Infrared spectrum (thin film/NaCl) of compound 342.





Figure E.6  13C NMR (125 MHz, CDCl3) of compound 342.





Figure E.7  1H NMR (500 MHz, CDCl3) of compound 343.





Figure E.8  Infrared spectrum (thin film/NaCl) of compound 343.





Figure E.9  13C NMR (75 MHz, CDCl3) of compound 343.





Figure E.10  1H NMR (500 MHz, CDCl3) of compound 344.





Figure E.11  Infrared spectrum (thin film/NaCl) of compound 344.





Figure E.12 13C NMR (125 MHz, CDCl3) of compound 344.





Figure E.16  1H NMR (500 MHz, CDCl3) of compound 347.





Figure E.17  Infrared spectrum (thin film/NaCl) of compound 347.





Figure E.18  13C NMR (125 MHz, CDCl3) of compound 347.





Figure E.19  1H NMR (300 MHz, CDCl3) of compound 348a.





Figure E.20  Infrared spectrum (thin film/NaCl) of compound 348a.





Figure E.20  13C NMR (125 MHz, CDCl3) of compound 348a.





Figure E.22  1H NMR (500 MHz, CDCl3) of compound 348b.





Figure E.23  Infrared spectrum (thin film/NaCl) of compound 348b.





Figure E.24  13C NMR (125 MHz, CDCl3) of compound 348b.





Figure E.25  1H NMR (300 MHz, CDCl3) of compound 348c.





Figure E.26  Infrared spectrum (thin film/NaCl) of compound 348c.





Figure E.27  13C NMR (125 MHz, CDCl3) of compound 348c.





Figure E.28  1H NMR (500 MHz, CDCl3) of compound 364.





Figure E.29  Infrared spectrum (thin film/NaCl) of compound 364.





Figure E.30  13C NMR (500 MHz, CDCl3) of compound 364.





Figure E.34  1H NMR (500 MHz, CDCl3) of compound 366.





Figure E.35  Infrared spectrum (thin film/NaCl) of compound 366.





Figure E.36  13C NMR (125 MHz, CDCl3) of compound 366.





Figure E.37  1H NMR (500 MHz, CDCl3) of compound 368.





Figure E.38  Infrared spectrum (thin film/NaCl) of compound 368.





Figure E.39  13C NMR (125 MHz, CDCl3) of compound 368.





Figure E.40  1H NMR (500 MHz, CDCl3) of compound 379.





Figure E.41  Infrared spectrum (thin film/NaCl) of compound 370.





Figure E.42  13C NMR (125 MHz, CDCl3) of compound 379.











Figure E.44  Infrared spectrum (thin film/NaCl) of compound 380.





Figure E.45  13C NMR (75 MHz, CDCl3) of compound 380.





Figure E.46  1H NMR (300 MHz, CDCl3) of compound 387.








Figure E.47  Infrared spectrum (thin film/NaCl) of compound 387.





Figure E.48  13C NMR (75 MHz, CDCl3) of compound 387.





Figure E.49  1H NMR (300 MHz, CDCl3) of compound 388.





Figure E.50  Infrared spectrum (thin film/NaCl) of compound 388.





Figure E.51  13C NMR (75 MHz, CDCl3) of compound 380.





Figure E.52  1H NMR (300 MHz, CDCl3) of compound 389.





Figure E.53  Infrared spectrum (thin film/NaCl) of compound 389.





Figure E.54  13C NMR (75 MHz, CDCl3) of compound 389.





Figure E.55  1H NMR (300 MHz, CDCl3) of compound 391.





Figure E.56  Infrared spectrum (thin film/NaCl) of compound 391.





Figure E.57  13C NMR (75 MHz, CDCl3) of compound 391.





Figure E.58  1H NMR (500 MHz, CDCl3) of compound 392.





Figure E.59  Infrared spectrum (thin film/NaCl) of compound 392.





Figure E.60  13C NMR (125 MHz, CDCl3) of compound 392.





Figure E.61  1H NMR (500 MHz, CDCl3) of compound 393.





Figure E.62  Infrared spectrum (thin film/NaCl) of compound 393.





Figure E.63  13C NMR (125 MHz, CDCl3) of compound 393.





Figure E.14  Infrared spectrum (thin film/NaCl) of compound 346.





Figure E.15  13C NMR (125 MHz, CDCl3) of compound 346.





Figure E.13  1H NMR (500 MHz, CDCl3) of compound 346.





Figure E.32  Infrared spectrum (thin film/NaCl) of compound 365.





Figure E.33  13C NMR (125 MHz, CDCl3) of compound 365.





Figure E.31  1H NMR (500 MHz, CDCl�3) of compound 365.








Figure E.64  1H NMR (300 MHz, CDCl3) of compound 396.





Figure E.65  Infrared spectrum (thin film/NaCl) of compound 396.





Figure E.66  13C NMR (75 MHz, 75) of compound 396.








Figure E.43  1H NMR (300 MHz, CDCl3) of compound 380.
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