


























































































































































































































































































































































































6 Röntgenstrukturdaten   186 

6 Röntgenstrukturdaten 

6.1 Röntgenstrukturdaten von Isoriccardin C 

 

 
Abb. 62: Röntgenstruktur von Isoriccardin C (10) 

 

Tab. 21: Röntgenstrukturdaten von Isoriccardin C (10) 

Summenformel C28 H24O4 x C4 H8O2  

Molekulargewicht 512.58  

Temperatur 132(2) K  

Wellenlänge 0.71073 Å  

Kristallsystem Triklin  

Raumgruppe P-1  

Gitterkonstanten a = 12.3858(5) Å; α = 90.868(2)° 

 b = 13.5995(7) Å; β = 102.187(2)° 

 c = 18.1280(8) Å; γ = 115.915(2)° 

Volumen 2664.4(2) Å3  

Z 4  

Dichte (berechnet) 1.278 Mg/m3  

Absorptionskoeffizient 0.088 mm-1  

F (000) 1088  

Kristallgröße 0.43 x 0.24 x 0.14 mm3 
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Theta-Bereich 1.16 bis 27.19°  

Indexgrenzen -13 ≤ h ≤ 15, -17 ≤ k ≤ 17, -23 ≤ l ≤18 

Gemessene Reflexe 32186  

Unabhängige Reflexe 11577 [R(int) = 0.0548] 

Vollständigkeit für Theta = 27.19° 97.5 %   

Absorptionskorrektur keine  

N/A 0.9882 and 0.9633 

Strukturverfeinerung Full-matrix least-squares on F2 

Full-matrix least-squares on F2 11577 / 0 / 916  

Goodness-of-fit on F2 0.998  

Final R indices [I>2sigma(I)] R1 = 0.0549, wR2 = 0.1134 

R indices (all data) R1 = 0.1382, wR2 = 0.1432 

Largest diff. peak and hole 0.284 and -0.278 e.Å-3 

 

 

Tab 22: Atomkoordinaten ( x 104) und Auslenkungsparameter (Å2 x 103) von Isoriccardin C (10) 

     

Atom x y z U(eq) 

O(1) 1190(1) 6830(1) 4242(1) 34(1) 

O(2) 3266(2) 8457(2) 5156(1) 35(1) 

O(3) 1167(2) 2074(2) 514(1) 36(1) 

O(4) 1242(2) 5041(1) 1246(1) 31(1) 

C(1) 162(2) 5869(2) 3853(1) 26(1) 

C(2) 5(2) 4848(2) 4057(2) 30(1) 

C(3) -1013(2) 3919(2) 3655(2) 30(1) 

C(4) -1881(2) 3990(2) 3060(1) 26(1) 

C(5) -1709(2) 5027(2) 2886(2) 30(1) 

C(6) -695(2) 5970(2) 3277(2) 29(1) 

C(7) -2925(2) 2954(2) 2597(2) 30(1) 

C(8) -2806(2) 2822(2) 1776(2) 31(1) 

C(9) -1540(2) 2962(2) 1730(1) 27(1) 

C(10) -724(2) 3919(2) 1505(1) 26(1) 

C(11) 456(2) 4087(2) 1474(1) 24(1) 

C(12) 856(2) 3295(2) 1678(1) 25(1) 

C(13) 30(2) 2336(2) 1908(2) 30(1) 

C(14) -1149(2) 2169(2) 1938(2) 30(1) 

C(15) 2108(2) 3431(2) 1627(1) 24(1) 



6 Röntgenstrukturdaten   188 

C(16) 2189(2) 2803(2) 1047(1) 27(1) 

C(17) 3315(2) 2874(2) 975(2) 32(1) 

C(18) 4377(2) 3587(2) 1493(2) 32(1) 

C(19) 4329(2) 4217(2) 2075(2) 31(1) 

C(20) 3200(2) 4151(2) 2153(1) 27(1) 

C(21) 3191(2) 4830(2) 2812(2) 28(1) 

C(22) 3711(3) 6069(2) 2741(2) 30(1) 

C(23) 3606(2) 6707(2) 3383(2) 27(1) 

C(24) 4623(2) 7565(2) 3854(2) 33(1) 

C(25) 4508(2) 8152(2) 4441(2) 36(1) 

C(26) 3350(2) 7884(2) 4568(1) 28(1) 

C(27) 2315(2) 7023(2) 4092(1) 25(1) 

C(28) 2438(2) 6453(2) 3507(2) 27(1) 

O(6) 588(2) 11387(1) 3969(1) 40(1) 

O(7) -1252(2) 11481(2) 4468(1) 31(1) 

O(8) -147(2) 6104(2) 411(1) 30(1) 

O(9) -157(2) 9214(1) 919(1) 36(1) 

C(29) 1554(2) 11215(2) 3805(2) 30(1) 

C(30) 1738(2) 10339(2) 4054(2) 34(1) 

C(31) 2689(2) 10186(2) 3880(2) 32(1) 

C(32) 3451(2) 10892(2) 3460(1) 27(1) 

C(33) 3261(2) 11780(2) 3236(2) 31(1) 

C(34) 2309(2) 11952(2) 3404(2) 32(1) 

C(35) 4409(2) 10654(2) 3213(2) 33(1) 

C(36) 4090(2) 10379(2) 2347(2) 33(1) 

C(37) 2779(2) 9483(2) 2048(2) 28(1) 

C(38) 2446(2) 8412(2) 2220(2) 30(1) 

C(39) 1235(2) 7599(2) 1962(2) 29(1) 

C(40) 323(2) 7833(2) 1525(1) 25(1) 

C(41) 669(2) 8910(2) 1357(1) 26(1) 

C(42) 1873(2) 9726(2) 1623(2) 28(1) 

C(43) -956(2) 6937(2) 1202(1) 23(1) 

C(44) -1141(2) 6141(2) 631(1) 25(1) 

C(45) -2304(2) 5331(2) 276(2) 28(1) 

C(46) -3320(2) 5284(2) 506(2) 29(1) 

C(47) -3164(2) 6034(2) 1089(2) 27(1) 
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C(48) -1997(2) 6871(2) 1443(1) 24(1) 

C(49) -1865(2) 7636(2) 2104(2) 26(1) 

C(50) -2373(3) 8465(2) 1894(2) 30(1) 

C(51) -2110(2) 9272(2) 2559(1) 26(1) 

C(52) -3026(2) 9358(2) 2843(2) 30(1) 

C(53) -2751(2) 10094(2) 3468(2) 29(1) 

C(54) -1529(2) 10767(2) 3843(2) 25(1) 

C(55) -598(2) 10680(2) 3562(2) 25(1) 

C(56) -880(2) 9960(2) 2934(2) 27(1) 

O(10) 8787(2) 1930(1) 10046(1) 35(1) 

O(11) 6745(2) 1355(2) 9813(1) 42(1) 

C(57) 7759(3) 1219(2) 10036(2) 35(1) 

C(58) 7487(3) 109(2) 10267(2) 59(1) 

C(59) 6922(2) 2411(2) 9563(2) 37(1) 

C(60) 5681(3) 2395(4) 9345(3) 69(1) 

O(12) 1015(2) 3213(1) 5021(1) 34(1) 

O(13) 2996(2) 4051(2) 5642(1) 45(1) 

C(61) 1897(2) 3172(2) 5428(2) 32(1) 

C(62) 1902(4) 2173(3) 5744(2) 51(1) 

C(63) 3073(3) 5071(3) 5354(3) 53(1) 

C(64) 4328(3) 5937(3) 5686(3) 108(2) 

 

Tab 23: Bindungslänge (Å) und Bindungswinkel (°) von Isoriccardin C (10) 

O(1)-C(27)  1.388(3) C(27)-O(1)-C(1) 115.99(18) 

O(1)-C(1)  1.402(3) C(6)-C(1)-C(2) 121.2(2) 

O(2)-C(26)  1.358(3) C(6)-C(1)-O(1) 118.5(2) 

O(3)-C(16)  1.369(3) C(2)-C(1)-O(1) 120.3(2) 

O(4)-C(11)  1.373(3) C(3)-C(2)-C(1) 118.7(2) 

C(1)-C(6)  1.378(3) C(2)-C(3)-C(4) 121.6(3) 

C(1)-C(2)  1.383(3) C(5)-C(4)-C(3) 118.0(2) 

C(2)-C(3)  1.381(4) C(5)-C(4)-C(7) 122.0(2) 

C(3)-C(4)  1.391(3) C(3)-C(4)-C(7) 119.9(2) 

C(4)-C(5)  1.383(3) C(4)-C(5)-C(6) 121.6(3) 

C(4)-C(7)  1.507(3) C(1)-C(6)-C(5) 118.9(3) 

C(5)-C(6)  1.384(4) C(4)-C(7)-C(8) 112.4(2) 

C(7)-C(8)  1.542(4) C(9)-C(8)-C(7) 113.6(2) 
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C(8)-C(9)  1.516(3) C(10)-C(9)-C(14) 118.6(2) 

C(9)-C(10)  1.386(3) C(10)-C(9)-C(8) 119.8(2) 

C(9)-C(14)  1.390(3) C(14)-C(9)-C(8) 121.5(2) 

C(10)-C(11)  1.392(3) C(9)-C(10)-C(11) 121.4(2) 

C(11)-C(12)  1.394(3) O(4)-C(11)-C(10) 120.1(2) 

C(12)-C(13)  1.397(3) O(4)-C(11)-C(12) 119.3(2) 

C(12)-C(15)  1.502(3) C(10)-C(11)-C(12) 120.6(2) 

C(13)-C(14)  1.389(3) C(11)-C(12)-C(13) 117.6(2) 

C(15)-C(16)  1.392(3) C(11)-C(12)-C(15) 122.0(2) 

C(15)-C(20)  1.403(3) C(13)-C(12)-C(15) 120.3(2) 

C(16)-C(17)  1.390(3) C(14)-C(13)-C(12) 121.8(2) 

C(17)-C(18)  1.374(4) C(13)-C(14)-C(9) 120.1(2) 

C(18)-C(19)  1.376(4) C(16)-C(15)-C(20) 118.6(2) 

C(19)-C(20)  1.399(3) C(16)-C(15)-C(12) 119.0(2) 

C(20)-C(21)  1.504(4) C(20)-C(15)-C(12) 122.4(2) 

C(21)-C(22)  1.537(4) O(3)-C(16)-C(17) 115.9(2) 

C(22)-C(23)  1.502(4) O(3)-C(16)-C(15) 122.2(2) 

C(23)-C(24)  1.381(3) C(17)-C(16)-C(15) 121.9(2) 

C(23)-C(28)  1.402(3) C(18)-C(17)-C(16) 118.8(3) 

C(24)-C(25)  1.388(4) C(17)-C(18)-C(19) 120.7(3) 

C(25)-C(26)  1.389(4) C(18)-C(19)-C(20) 121.0(3) 

C(26)-C(27)  1.396(3) C(19)-C(20)-C(15) 119.0(2) 

C(27)-C(28)  1.376(3) C(19)-C(20)-C(21) 119.0(2) 

O(6)-C(55)  1.382(3) C(15)-C(20)-C(21) 122.0(2) 

O(6)-C(29)  1.403(3) C(20)-C(21)-C(22) 114.3(2) 

O(7)-C(54)  1.362(3) C(23)-C(22)-C(21) 112.7(2) 

O(8)-C(44)  1.391(3) C(24)-C(23)-C(28) 117.8(2) 

O(9)-C(41)  1.373(3) C(24)-C(23)-C(22) 122.4(2) 

C(29)-C(30)  1.373(4) C(28)-C(23)-C(22) 119.7(2) 

C(29)-C(34)  1.377(4) C(23)-C(24)-C(25) 121.7(2) 

C(30)-C(31)  1.379(4) C(24)-C(25)-C(26) 120.2(2) 

C(31)-C(32)  1.387(4) O(2)-C(26)-C(25) 119.0(2) 

C(32)-C(33)  1.379(4) O(2)-C(26)-C(27) 122.4(2) 

C(32)-C(35)  1.507(3) C(25)-C(26)-C(27) 118.5(2) 

C(33)-C(34)  1.388(4) C(28)-C(27)-O(1) 124.1(2) 

C(35)-C(36)  1.533(4) C(28)-C(27)-C(26) 120.8(2) 
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C(36)-C(37)  1.515(3) O(1)-C(27)-C(26) 115.0(2) 

C(37)-C(42)  1.389(4) C(27)-C(28)-C(23) 120.9(2) 

C(37)-C(38)  1.390(4) C(55)-O(6)-C(29) 116.80(18) 

C(38)-C(39)  1.389(3) C(30)-C(29)-C(34) 121.8(2) 

C(39)-C(40)  1.397(3) C(30)-C(29)-O(6) 119.8(2) 

C(40)-C(41)  1.393(3) C(34)-C(29)-O(6) 118.3(2) 

C(40)-C(43)  1.495(3) C(29)-C(30)-C(31) 118.6(3) 

C(41)-C(42)  1.386(3) C(30)-C(31)-C(32) 121.4(3) 

C(43)-C(44)  1.395(3) C(33)-C(32)-C(31) 118.5(2) 

C(43)-C(48)  1.414(3) C(33)-C(32)-C(35) 120.7(2) 

C(44)-C(45)  1.379(3) C(31)-C(32)-C(35) 120.7(2) 

C(45)-C(46)  1.384(4) C(32)-C(33)-C(34) 121.2(3) 

C(46)-C(47)  1.379(4) C(29)-C(34)-C(33) 118.5(3) 

C(47)-C(48)  1.395(3) C(32)-C(35)-C(36) 111.3(2) 

C(48)-C(49)  1.508(3) C(37)-C(36)-C(35) 111.7(2) 

C(49)-C(50)  1.532(4) C(42)-C(37)-C(38) 118.6(2) 

C(50)-C(51)  1.499(4) C(42)-C(37)-C(36) 120.6(2) 

C(51)-C(52)  1.388(3) C(38)-C(37)-C(36) 120.7(2) 

C(51)-C(56)  1.398(3) C(39)-C(38)-C(37) 120.6(3) 

C(52)-C(53)  1.382(4) C(38)-C(39)-C(40) 121.1(2) 

C(53)-C(54)  1.387(3) C(41)-C(40)-C(39) 117.7(2) 

C(54)-C(55)  1.403(3) C(41)-C(40)-C(43) 121.4(2) 

C(55)-C(56)  1.371(3) C(39)-C(40)-C(43) 120.8(2) 

O(10)-C(57)  1.212(3) O(9)-C(41)-C(42) 116.8(2) 

O(11)-C(57)  1.328(3) O(9)-C(41)-C(40) 121.9(2) 

O(11)-C(59)  1.450(3) C(42)-C(41)-C(40) 121.3(2) 

C(57)-C(58)  1.484(4) C(41)-C(42)-C(37) 120.7(2) 

C(59)-C(60)  1.494(4) C(44)-C(43)-C(48) 118.3(2) 

O(12)-C(61)  1.207(3) C(44)-C(43)-C(40) 119.0(2) 

O(13)-C(61)  1.332(3) C(48)-C(43)-C(40) 122.7(2) 

O(13)-C(63)  1.460(4) C(45)-C(44)-O(8) 116.7(2) 

C(61)-C(62)  1.484(4) C(45)-C(44)-C(43) 122.1(2) 

C(63)-C(64)  1.466(4) O(8)-C(44)-C(43) 121.2(2) 

  C(44)-C(45)-C(46) 119.2(2) 

  C(47)-C(46)-C(45) 120.1(2) 

  C(46)-C(47)-C(48) 121.4(2) 
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  C(47)-C(48)-C(43) 118.9(2) 

  C(47)-C(48)-C(49) 119.4(2) 

  C(43)-C(48)-C(49) 121.6(2) 

  C(48)-C(49)-C(50) 115.0(2) 

  C(51)-C(50)-C(49) 112.7(2) 

  C(52)-C(51)-C(56) 117.5(2) 

  C(52)-C(51)-C(50) 123.5(2) 

  C(56)-C(51)-C(50) 119.0(2) 

  C(53)-C(52)-C(51) 122.1(2) 

  C(52)-C(53)-C(54) 120.2(2) 

  O(7)-C(54)-C(53) 120.6(2) 

  O(7)-C(54)-C(55) 121.4(2) 

  C(53)-C(54)-C(55) 118.0(2) 

  C(56)-C(55)-O(6) 124.9(2) 

  C(56)-C(55)-C(54) 121.3(2) 

  O(6)-C(55)-C(54) 113.9(2) 

  C(55)-C(56)-C(51) 120.9(2) 

  C(57)-O(11)-C(59) 116.3(2) 

  O(10)-C(57)-O(11) 123.2(3) 

  O(10)-C(57)-C(58) 124.3(3) 

  O(11)-C(57)-C(58) 112.5(3) 

  O(11)-C(59)-C(60) 107.7(3) 

  C(61)-O(13)-C(63) 116.1(2) 

  O(12)-C(61)-O(13) 122.1(3) 

  O(12)-C(61)-C(62) 125.4(3) 

  O(13)-C(61)-C(62) 112.5(3) 

  O(13)-C(63)-C(64) 107.1(3) 
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6.2 Röntgenstrukturdaten von Plagiochin F 

 

 
Abb. 63: Röntgenstruktur von Plagiochin F (11) 

 

Tab. 24: Röntgenstrukturdaten von Plagiochin F (11) 

Summenformel C28 H24O4 x C4 H8O2  

Molekulargewicht 512.58  

Temperatur 122(2) K  

Wellenlänge 0.71073 Å  

Kristallsystem Monoklin  

Raumgruppe P2(1)/n  

Gitterkonstanten a = 7.975(5) Å;     α = 90° 

 b = 16.622(12) Å; β =91.82(4)°   

 c = 19.614(12) Å; γ = 90° 

Volumen 2599(3) Å3  

Z 4  

Dichte (berechnet) 1.310 Mg/m3  

Absorptionskoeffizient 0.090 mm-1  

F (000) 1088  

Kristallgröße 0.31 x 0.13 x 0.06 mm3 

Theta-Bereich 1.61 bis 27.60°.  

Indexgrenzen -9 ≤ h ≤ 10, -21 ≤ k ≤ 21, -25 ≤ l ≤ 22 

Gemessene Reflexe 37659  

Unabhängige Reflexe 5856 [R(int) = 0.0661] 
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Vollständigkeit für Theta = 27.60° 97.2 %   

Absorptionskorrektur keine  

N/A 0.9948 and 0.9727 

Strukturverfeinerung Full-matrix least-squares on F2 

Full-matrix least-squares on F2 5856 / 0 / 471  

Goodness-of-fit on F2 0.987  

Final R indices [I>2sigma(I)] R1 = 0.0431, wR2 = 0.0832 

R indices (all data) R1 = 0.0974, wR2 = 0.1007 

Largest diff. peak and hole 0.260 and -0.245 e.Å-3 

 

 

Tab 25: Atomkoordinaten ( x 104) und Auslenkungsparameter (Å2 x 103) von Plagiochin F (11) 

     

Atom x y z U(eq) 

O(1) 6415(1) 3780(1) 2327(1) 26(1) 

O(2) 8498(1) 2933(1) 3212(1) 30(1) 

O(3) -1938(2) 7125(1) 3261(1) 28(1) 

O(4) 5010(1) 8406(1) 2998(1) 28(1) 

C(1) 5873(2) 3620(1) 2992(1) 21(1) 

C(2) 6968(2) 3189(1) 3422(1) 21(1) 

C(3) 6475(2) 3024(1) 4082(1) 23(1) 

C(4) 4944(2) 3302(1) 4322(1) 22(1) 

C(5) 3855(2) 3734(1) 3893(1) 20(1) 

C(6) 4345(2) 3872(1) 3224(1) 22(1) 

C(7) 2186(2) 4072(1) 4107(1) 21(1) 

C(8) 2077(2) 4991(1) 4008(1) 21(1) 

C(9) 318(2) 5335(1) 3942(1) 18(1) 

C(10) -1060(2) 4905(1) 4173(1) 22(1) 

C(11) -2670(2) 5216(1) 4097(1) 23(1) 

C(12) -2940(2) 5955(1) 3792(1) 22(1) 

C(13) -1580(2) 6389(1) 3559(1) 20(1) 

C(14) 65(2) 6094(1) 3632(1) 18(1) 

C(15) 1484(2) 6632(1) 3433(1) 18(1) 

C(16) 2443(2) 6990(1) 3961(1) 20(1) 

C(17) 3649(2) 7565(1) 3840(1) 22(1) 

C(18) 3907(2) 7808(1) 3169(1) 21(1) 

C(19) 3016(2) 7443(1) 2637(1) 21(1) 

C(20) 1827(2) 6846(1) 2751(1) 18(1) 
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C(21) 928(2) 6448(1) 2146(1) 22(1) 

C(22) 2020(2) 6301(1) 1512(1) 24(1) 

C(23) 3347(2) 5662(1) 1634(1) 21(1) 

C(24) 3028(2) 4866(1) 1437(1) 23(1) 

C(25) 4107(2) 4244(1) 1621(1) 23(1) 

C(26) 5511(2) 4420(1) 2017(1) 22(1) 

C(27) 5942(2) 5205(1) 2174(1) 24(1) 

C(28) 4874(2) 5829(1) 1973(1) 24(1) 

O(5) 9068(2) 4348(1) 864(1) 42(1) 

O(6) 6771(1) 4144(1) 214(1) 29(1) 

C(29) 7877(2) 4614(1) 539(1) 29(1) 

C(30) 7487(3) 5484(1) 448(1) 37(1) 

C(31) 7030(2) 3274(1) 275(1) 34(1) 

C(32) 5532(3) 2870(1) -41(1) 38(1) 

 

Tab 25: Bindungslänge (Å) und Bindungswinkel (°) für Plagiochin F (10) 

O(1)-C(26)  1.412(2) C(26)-O(1)-C(1) 111.85(12) 

O(1)-C(1)  1.412(2) C(6)-C(1)-C(2) 120.02(15) 

O(2)-C(2)  1.368(2) C(6)-C(1)-O(1) 123.16(15) 

O(3)-C(13)  1.382(2) C(2)-C(1)-O(1) 116.82(14) 

O(4)-C(18)  1.376(2) O(2)-C(2)-C(3) 119.93(15) 

C(1)-C(6)  1.379(2) O(2)-C(2)-C(1) 121.77(15) 

C(1)-C(2)  1.393(2) C(3)-C(2)-C(1) 118.30(15) 

C(2)-C(3)  1.392(2) C(2)-C(3)-C(4) 121.46(16) 

C(3)-C(4)  1.401(2) C(5)-C(4)-C(3) 120.14(16) 

C(4)-C(5)  1.389(2) C(4)-C(5)-C(6) 117.69(15) 

C(5)-C(6)  1.401(2) C(4)-C(5)-C(7) 124.11(14) 

C(5)-C(7)  1.516(2) C(6)-C(5)-C(7) 118.20(15) 

C(7)-C(8)  1.542(3) C(1)-C(6)-C(5) 122.33(16) 

C(8)-C(9)  1.517(2) C(5)-C(7)-C(8) 112.23(13) 

C(9)-C(10)  1.399(2) C(9)-C(8)-C(7) 115.69(14) 

C(9)-C(14)  1.411(2) C(10)-C(9)-C(14) 119.57(15) 

C(10)-C(11)  1.387(2) C(10)-C(9)-C(8) 120.85(15) 

C(11)-C(12)  1.381(3) C(14)-C(9)-C(8) 119.57(14) 

C(12)-C(13)  1.392(2) C(11)-C(10)-C(9) 120.55(17) 

C(13)-C(14)  1.404(2) C(12)-C(11)-C(10) 120.61(16) 

C(14)-C(15)  1.504(2) C(11)-C(12)-C(13) 119.40(16) 
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C(15)-C(16)  1.401(2) O(3)-C(13)-C(12) 116.44(14) 

C(15)-C(20)  1.418(2) O(3)-C(13)-C(14) 122.15(14) 

C(16)-C(17)  1.382(2) C(12)-C(13)-C(14) 121.41(16) 

C(17)-C(18)  1.398(2) C(13)-C(14)-C(9) 118.46(14) 

C(18)-C(19)  1.383(2) C(13)-C(14)-C(15) 118.32(15) 

C(19)-C(20)  1.395(2) C(9)-C(14)-C(15) 123.00(14) 

C(20)-C(21)  1.517(2) C(16)-C(15)-C(20) 118.31(15) 

C(21)-C(22)  1.560(2) C(16)-C(15)-C(14) 117.24(14) 

C(22)-C(23)  1.513(2) C(20)-C(15)-C(14) 124.27(14) 

C(23)-C(28)  1.397(2) C(17)-C(16)-C(15) 122.20(16) 

C(23)-C(24)  1.399(2) C(16)-C(17)-C(18) 119.04(16) 

C(24)-C(25)  1.386(3) O(4)-C(18)-C(19) 116.69(15) 

C(25)-C(26)  1.375(2) O(4)-C(18)-C(17) 123.57(15) 

C(26)-C(27)  1.381(3) C(19)-C(18)-C(17) 119.74(16) 

C(27)-C(28)  1.391(2) C(18)-C(19)-C(20) 121.79(15) 

O(5)-C(29)  1.211(2) C(19)-C(20)-C(15) 118.75(15) 

O(6)-C(29)  1.327(2) C(19)-C(20)-C(21) 119.45(14) 

O(6)-C(31)  1.465(2) C(15)-C(20)-C(21) 121.80(15) 

C(29)-C(30)  1.488(3) C(20)-C(21)-C(22) 115.45(14) 

C(31)-C(32)  1.489(3) C(23)-C(22)-C(21) 112.92(14) 

  C(28)-C(23)-C(24) 117.88(16) 

  C(28)-C(23)-C(22) 122.07(16) 

  C(24)-C(23)-C(22) 119.97(15) 

  C(25)-C(24)-C(23) 121.88(16) 

  C(26)-C(25)-C(24) 118.40(17) 

  C(25)-C(26)-C(27) 121.29(16) 

  C(25)-C(26)-O(1) 118.59(16) 

  C(27)-C(26)-O(1) 119.76(15) 

  C(26)-C(27)-C(28) 119.78(17) 

  C(27)-C(28)-C(23) 120.17(17) 

  C(29)-O(6)-C(31) 116.89(14) 

  O(5)-C(29)-O(6) 122.45(18) 

  O(5)-C(29)-C(30) 125.12(19) 

  O(6)-C(29)-C(30) 112.43(17) 

  O(6)-C(31)-C(32) 107.61(16) 
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6.2 Röntgenstrukturdaten von Riccardin D 

 

 
Abb. 64: Röntgenstruktur von Riccardin D (12) 

 

Tab. 27: Röntgenstrukturdaten von Riccardin D (12) 

Summenformel C28H24O4  

Molekulargewicht 424.47  

Temperatur 123(2) K  

Wellenlänge 0.71073 Å  

Kristallsystem Orthorhombisch  

Raumgruppe P2(1)2(1)2(1)  

Gitterkonstanten a = 8.9889(4) Å 

 b = 12.1648(4) Å 

 c = 20.2383(8) Å 

Volumen 2213.02(15) Å3  

Z 4  

Dichte (berechnet) 1.274 Mg/m3  

Absorptionskoeffizient 0.084 mm-1  

F (000) 896  

Kristallgröße 0.51 x 0.31 x 0.19 mm3 

Theta-Bereich 1.95 bis 36.35°  

Indexgrenzen -14 ≤ h ≤ 14, -20 ≤ k ≤ 9, -33 ≤ l ≤3 3 

Gemessene Reflexe 23866  



6 Röntgenstrukturdaten   198 

Unabhängige Reflexe 10554 [R(int) = 0.0453] 

Vollständigkeit für Theta = 36.35° 99.8 %   

Absorptionskorrektur keine  

N/A 0.9839 and 0.9582 

Strukturverfeinerung Full-matrix least-squares on F2 

Full-matrix least-squares on F2 10554 / 0 / 385  

Goodness-of-fit on F2 0.991  

Final R indices [I>2sigma(I)] R1 = 0.0507, wR2 = 0.1072 

R indices (all data) R1 = 0.0886, wR2 = 0.1245 

Largest diff. peak and hole 0.426 and -0.250 e.Å-3 

 

 

Tab 28: Atomkoordinaten ( x 104) und Auslenkungsparameter (Å2 x 103) von Riccardin D (12) 

     

Atom x y z U(eq) 

O(1) 289(1) 10118(1) 5034(1) 32(1) 

O(2) 1775(1) 11105(1) 6009(1) 21(1) 

O(3) 2476(1) 7420(1) 2037(1) 18(1) 

O(4) 4674(1) 5421(1) 3544(1) 22(1) 

C(1) 1576(1) 10660(1) 4852(1) 17(1) 

C(2) 2127(2) 10727(1) 4214(1) 18(1) 

C(3) 3443(1) 11299(1) 4086(1) 16(1) 

C(4) 4179(2) 11809(1) 4608(1) 22(1) 

C(5) 3617(2) 11752(1) 5250(1) 23(1) 

C(6) 2322(2) 11168(1) 5374(1) 16(1) 

C(7) 4103(2) 11300(1) 3400(1) 17(1) 

C(8) 5137(2) 10304(1) 3278(1) 17(1) 

C(9) 4325(1) 9220(1) 3256(1) 15(1) 

C(10) 3741(1) 8824(1) 2662(1) 15(1) 

C(11) 3001(1) 7814(1) 2626(1) 14(1) 

C(12) 2802(1) 7175(1) 3196(1) 14(1) 

C(13) 3353(2) 7602(1) 3794(1) 16(1) 

C(14) 4112(2) 8594(1) 3829(1) 17(1) 

C(15) 2209(1) 6023(1) 3196(1) 15(1) 

C(16) 3191(2) 5197(1) 3414(1) 17(1) 

C(17) 2752(2) 4113(1) 3487(1) 24(1) 

C(18) 1300(2) 3827(1) 3327(1) 27(1) 
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C(19) 326(2) 4615(1) 3095(1) 25(1) 

C(20) 747(2) 5714(1) 3028(1) 18(1) 

C(21) -402(2) 6522(1) 2781(1) 21(1) 

C(22) -1672(2) 6754(1) 3282(1) 25(1) 

C(23) -1224(2) 7626(1) 3776(1) 23(1) 

C(24) -1603(2) 8718(1) 3660(1) 28(1) 

C(25) -1117(2) 9559(2) 4078(1) 28(1) 

C(26) -214(2) 9286(1) 4606(1) 25(1) 

C(27) 176(2) 8210(2) 4736(1) 28(1) 

C(28) -348(2) 7374(2) 4322(1) 27(1) 

 

Tab 29: Bindungslänge (Å) und Bindungswinkel (°) für Riccardin D (12) 

O(1)-C(1)  1.3815(16) C(1)-O(1)-C(26) 116.69(10) 

O(1)-C(26)  1.4074(17) O(1)-C(1)-C(2) 125.09(11) 

O(2)-C(6)  1.3773(14) O(1)-C(1)-C(6) 114.40(11) 

O(3)-C(11)  1.3684(14) C(2)-C(1)-C(6) 120.51(12) 

O(4)-C(16)  1.3859(17) C(1)-C(2)-C(3) 120.39(12) 

C(1)-C(2)  1.3857(17) C(4)-C(3)-C(2) 118.84(11) 

C(1)-C(6)  1.3951(17) C(4)-C(3)-C(7) 120.70(12) 

C(2)-C(3)  1.3968(18) C(2)-C(3)-C(7) 120.33(11) 

C(3)-C(4)  1.3927(18) C(3)-C(4)-C(5) 120.82(13) 

C(3)-C(7)  1.5082(17) C(6)-C(5)-C(4) 119.90(12) 

C(4)-C(5)  1.3958(19) O(2)-C(6)-C(5) 119.84(11) 

C(5)-C(6)  1.3865(19) O(2)-C(6)-C(1) 120.63(12) 

C(7)-C(8)  1.547(2) C(5)-C(6)-C(1) 119.53(11) 

C(8)-C(9)  1.5083(18) C(3)-C(7)-C(8) 112.51(11) 

C(9)-C(10)  1.3965(17) C(9)-C(8)-C(7) 113.48(11) 

C(9)-C(14)  1.4002(17) C(10)-C(9)-C(14) 118.24(12) 

C(10)-C(11)  1.3989(18) C(10)-C(9)-C(8) 120.62(11) 

C(11)-C(12)  1.4035(17) C(14)-C(9)-C(8) 121.13(11) 

C(12)-C(13)  1.4069(17) C(9)-C(10)-C(11) 121.81(11) 

C(12)-C(15)  1.4987(18) O(3)-C(11)-C(10) 121.21(11) 

C(13)-C(14)  1.3878(19) O(3)-C(11)-C(12) 118.54(11) 

C(15)-C(16)  1.4078(18) C(10)-C(11)-C(12) 120.25(11) 

C(15)-C(20)  1.4092(18) C(11)-C(12)-C(13) 117.23(11) 

C(16)-C(17)  1.384(2) C(11)-C(12)-C(15) 124.28(10) 
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C(17)-C(18)  1.390(2) C(13)-C(12)-C(15) 118.08(10) 

C(18)-C(19)  1.380(2) C(14)-C(13)-C(12) 122.55(11) 

C(19)-C(20)  1.396(2) C(13)-C(14)-C(9) 119.86(11) 

C(20)-C(21)  1.511(2) C(16)-C(15)-C(20) 117.99(12) 

C(21)-C(22)  1.553(2) C(16)-C(15)-C(12) 116.38(11) 

C(22)-C(23)  1.512(2) C(20)-C(15)-C(12) 125.55(12) 

C(23)-C(24)  1.391(2) C(17)-C(16)-O(4) 116.12(13) 

C(23)-C(28)  1.392(2) C(17)-C(16)-C(15) 122.37(13) 

C(24)-C(25)  1.398(2) O(4)-C(16)-C(15) 121.47(12) 

C(25)-C(26)  1.382(2) C(16)-C(17)-C(18) 118.75(14) 

C(26)-C(27)  1.380(3) C(19)-C(18)-C(17) 120.08(14) 

C(27)-C(28)  1.399(2) C(18)-C(19)-C(20) 121.75(15) 

  C(19)-C(20)-C(15) 119.03(13) 

  C(19)-C(20)-C(21) 118.04(13) 

  C(15)-C(20)-C(21) 122.93(12) 

  C(20)-C(21)-C(22) 113.86(12) 

  C(23)-C(22)-C(21) 111.36(12) 

  C(24)-C(23)-C(28) 118.85(14) 

  C(24)-C(23)-C(22) 119.54(13) 

  C(28)-C(23)-C(22) 121.45(15) 

  C(23)-C(24)-C(25) 121.35(15) 

  C(26)-C(25)-C(24) 118.37(16) 

  C(27)-C(26)-C(25) 121.69(14) 

  C(27)-C(26)-O(1) 118.89(14) 

  C(25)-C(26)-O(1) 119.39(15) 

  C(26)-C(27)-C(28) 119.25(14) 

  C(23)-C(28)-C(27) 120.45(16) 
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6.4 Röntgenstrukturdaten von Plagiochin E 

 

 
Abb. 65: Röntgenstruktur von Plagiochin E (14) 

 

Tab. 30: Röntgenstrukturdaten von Plagiochin E (14) 

Summenformel C28H24O4   

Molekulargewicht 424.47  

Temperatur 152(2) K  

Wellenlänge 0.71073 Å  

Kristallsystem Monoklin  

Raumgruppe C2/c  

Gitterkonstanten a = 13.4557(7) Å 

 b = 12.2352(7) Å 

 c = 29.5569(17) Å 

Volumen 4803.6(5) Å3  

Z 8  

Dichte (berechnet) 1.412 Mg/m3  

Absorptionskoeffizient 0.091 mm-1  

F (000) 2192  

Kristallgröße 0.22 x 0.18 x 0.04 mm3 

Theta-Bereich 1.40 bis 26.39°  

Indexgrenzen -16 ≤ h ≤ 16, -14 ≤ k ≤ 15, -36 ≤ l ≤ 36 

Gemessene Reflexe 35092  

Unabhängige Reflexe 4925 [R(int) = 0.0550] 

Vollständigkeit für Theta = 26.39° 100.0 %   

Absorptionskorrektur Multiscan  
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N/A 0.9967 and 0.9807 

Strukturverfeinerung Full-matrix least-squares on F2 

Full-matrix least-squares on F2 4925 / 0 / 395  

Goodness-of-fit on F2 2.158  

Final R indices [I>2sigma(I)] R1 = 0.0860, wR2 = 0.2436 

R indices (all data) R1 = 0.1258, wR2 = 0.2553 

Largest diff. peak and hole 0.836 and -0.987 e.Å-3 

 

 

Tab 31: Atomkoordinaten ( x 104) und Auslenkungsparameter (Å2 x 103) von Plagiochin E (14) 

     

Atom x y z U(eq) 

O(1) 1666(2) 2261(2) 600(1) 37(1) 

O(2) -115(2) 1244(2) 348(1) 39(1) 

O(3) 1305(2) 9666(2) 404(1) 40(1) 

O(4) 744(2) 7273(2) 2177(1) 48(1) 

C(1) 794(3) 2903(3) 565(1) 30(1) 

C(2) -111(3) 2349(3) 433(1) 32(1) 

C(3) -1004(3) 2925(3) 386(1) 36(1) 

C(4) -997(3) 4050(3) 459(1) 34(1) 

C(5) -106(2) 4608(3) 594(1) 30(1) 

C(6) 793(3) 4012(3) 644(1) 33(1) 

C(7) -22(3) 5827(3) 661(1) 35(1) 

C(8) 565(3) 6177(3) 1125(1) 34(1) 

C(9) 1150(2) 7229(3) 1128(1) 29(1) 

C(10) 939(3) 7988(3) 774(1) 31(1) 

C(11) 1487(3) 8946(3) 768(1) 31(1) 

C(12) 2237(3) 9197(3) 1129(1) 37(1) 

C(13) 2465(3) 8455(3) 1483(1) 38(1) 

C(14) 1938(3) 7468(3) 1489(1) 31(1) 

C(15) 2241(3) 6719(3) 1888(1) 35(1) 

C(16) 1628(3) 6679(3) 2233(1) 39(1) 

C(17) 1916(4) 6080(4) 2629(1) 46(1) 

C(18) 2810(4) 5511(4) 2683(2) 50(1) 

C(19) 3418(3) 5526(4) 2350(1) 44(1) 

C(20) 3150(3) 6129(3) 1949(1) 35(1) 

C(21) 3858(3) 6192(3) 1597(2) 38(1) 
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C(22) 4503(3) 5177(4) 1539(2) 42(1) 

C(23) 3892(2) 4260(3) 1296(1) 34(1) 

C(24) 3697(3) 4250(3) 822(1) 35(1) 

C(25) 3017(3) 3520(3) 582(1) 34(1) 

C(26) 2514(2) 2818(3) 824(1) 32(1) 

C(27) 2755(3) 2732(3) 1292(1) 38(1) 

C(28) 3456(3) 3445(3) 1522(2) 41(1) 

 

Tab 32: Bindungslänge (Å) und Bindungswinkel (°) von Plagiochin E (14) 

O(1)-C(26)  1.400(4) C(26)-O(1)-C(1) 111.8(3) 

O(1)-C(1)  1.401(4) C(6)-C(1)-C(2) 120.1(3) 

O(2)-C(2)  1.375(4) C(6)-C(1)-O(1) 124.3(3) 

O(3)-C(11)  1.383(4) C(2)-C(1)-O(1) 115.5(3) 

O(4)-C(16)  1.380(5) O(2)-C(2)-C(3) 120.4(3) 

C(1)-C(6)  1.377(5) O(2)-C(2)-C(1) 120.4(3) 

C(1)-C(2)  1.395(5) C(3)-C(2)-C(1) 119.2(3) 

C(2)-C(3)  1.380(5) C(2)-C(3)-C(4) 120.3(4) 

C(3)-C(4)  1.393(5) C(5)-C(4)-C(3) 121.1(4) 

C(4)-C(5)  1.382(5) C(4)-C(5)-C(6) 117.9(3) 

C(5)-C(6)  1.400(5) C(4)-C(5)-C(7) 124.8(3) 

C(5)-C(7)  1.507(5) C(6)-C(5)-C(7) 117.1(3) 

C(7)-C(8)  1.531(5) C(1)-C(6)-C(5) 121.3(3) 

C(8)-C(9)  1.507(5) C(5)-C(7)-C(8) 114.3(3) 

C(9)-C(10)  1.393(5) C(9)-C(8)-C(7) 116.0(3) 

C(9)-C(14)  1.409(5) C(10)-C(9)-C(14) 117.9(3) 

C(10)-C(11)  1.385(5) C(10)-C(9)-C(8) 121.4(3) 

C(11)-C(12)  1.380(5) C(14)-C(9)-C(8) 120.7(3) 

C(12)-C(13)  1.382(6) C(11)-C(10)-C(9) 121.9(3) 

C(13)-C(14)  1.402(5) C(12)-C(11)-O(3) 118.4(3) 

C(14)-C(15)  1.498(5) C(12)-C(11)-C(10) 120.2(4) 

C(15)-C(20)  1.407(5) O(3)-C(11)-C(10) 121.4(3) 

C(15)-C(16)  1.410(5) C(11)-C(12)-C(13) 119.0(4) 

C(16)-C(17)  1.383(6) C(12)-C(13)-C(14) 121.6(4) 

C(17)-C(18)  1.376(7) C(13)-C(14)-C(9) 119.4(3) 

C(18)-C(19)  1.378(6) C(13)-C(14)-C(15) 117.5(3) 

C(19)-C(20)  1.392(5) C(9)-C(14)-C(15) 123.1(3) 
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C(20)-C(21)  1.522(5) C(20)-C(15)-C(16) 119.1(3) 

C(21)-C(22)  1.541(6) C(20)-C(15)-C(14) 122.4(3) 

C(22)-C(23)  1.504(5) C(16)-C(15)-C(14) 118.3(3) 

C(23)-C(28)  1.383(6) O(4)-C(16)-C(17) 120.0(4) 

C(23)-C(24)  1.385(5) O(4)-C(16)-C(15) 119.2(3) 

C(24)-C(25)  1.389(5) C(17)-C(16)-C(15) 120.8(4) 

C(25)-C(26)  1.365(5) C(18)-C(17)-C(16) 119.3(4) 

C(26)-C(27)  1.374(5) C(17)-C(18)-C(19) 121.1(4) 

C(27)-C(28)  1.382(6) C(18)-C(19)-C(20) 120.8(4) 

  C(19)-C(20)-C(15) 118.9(4) 

  C(19)-C(20)-C(21) 120.2(4) 

  C(15)-C(20)-C(21) 120.8(3) 

  C(20)-C(21)-C(22) 117.4(3) 

  C(23)-C(22)-C(21) 112.3(3) 

  C(28)-C(23)-C(24) 117.2(4) 

  C(28)-C(23)-C(22) 123.3(4) 

  C(24)-C(23)-C(22) 119.5(4) 

  C(23)-C(24)-C(25) 121.7(4) 

  C(26)-C(25)-C(24) 118.6(4) 

  C(25)-C(26)-C(27) 121.2(4) 

  C(25)-C(26)-O(1) 119.6(3) 

  C(27)-C(26)-O(1) 118.8(3) 

  C(26)-C(27)-C(28) 118.8(4) 

  C(27)-C(28)-C(23) 121.7(4) 



7 HPLC-Chromatogramme   205 

7 HPLC-Chromatogramme 

7.1 HPLC-Chromatgramme von Isoplagiochin D (Asymmetrische HECK-Reaktion) 

 
Abb. 66: HPLC-Chromatogramm von racemischem Isoplagiochin D (7) 
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Abb. 67: HPLC-Chromatogramm von 7 aus Heck 60 °C (R)-BINAP 

 



7 HPLC-Chromatogramme   207 

 

 
Abb. 68: HPLC-Chromatogramm von 7 aus Heck 60 °C (S)-BINAP 
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Abb. 69: HPLC-Chromatogramm von 7 aus Heck 60 °C (S)-BINAP (Gradienten-Messung) 
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7.1 HPLC-Chromatgramme der Bisbibenzyle des Riccardin- / Plagiochin-Typs 

 

 
Abb. 70: HPLC-Chromatogramm von Plagiochin H (9)  
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Abb. 71: HPLC-Chromatogramm von Isoriccardin C (10)  
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Abb. 72: HPLC-Chromatogramm von Plagiochin F (11)  
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Abb. 73: HPLC-Chromatogramm von Riccardin D (12)  
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Abb. 74: HPLC-Chromatogramm von Polymorphatin A (13)  
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Abb. 75: HPLC-Chromatogramm von Riccardin C (6)  
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Abb. 76: HPLC-Chromatogramm von Plagiochin E (14)  
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Abb. 77: HPLC-Chromatogramm von Isoriccardin D (15)  
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Abb.78: HPLC-Chromatogramm von Plagiochin G (16)  
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