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[1] General Synthetic procedures 

The nitrosobenzene was purchased from Sigma-Aldrich and other nitrosoarene were prepared 

according to literature procedure.
[1]

 

1.1 General procedures for the synthesis of mono-substituted allenes: 

 

All mono-substituted allenes 1a-1d were prepared according to above literature reported 

procedure.
[2] 

1.2 General procedure for the synthesis of 1,3-disubstituted allenes: 

 

All 1,3-disubstituted allenes 1e-1g were prepared according to above literature reported 

procedure.
[2]

 

1.3 General procedure for the synthesis of 1-(buta-1,2-dien-1-yl)-2-(2-methylprop-1-en-1-

yl)benzene (7c): 

 

 

Compound s1 was prepared according to literature procedure 
[3]
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To a dry THF (30 mL) solution of CuI (1.16 g, 6.09 mmol) and LiBr (0.532 g, 6.13 mmol) was 

added MeMgCl 3M sol (2.0 mL, 6.09 mmol) at 0 
o
C and stirred for 1 h. Then added dry THF 

solution (5 mL) of compound 1-(2-(2-methylprop-1-en-1-yl)phenyl)prop-2-yn-1-yl acetate (s1) 

(1.0 g, 4.38 mmol) to the above reaction mixture at 0 
o
C and stirred for 4 h at room temperature. 

The reaction mixture was quenched with sat. Na2SO3 sol (20 mL) and extracted with ethylacetate 

(2 x 30 mL). The combined organic layer was dried over anhy. MgSO4 and concentrated under 

reduced pressure. The crude reaction mixture was purified on a silica gel column using 1% ethyl 

acetate/hexane to yield 1-(buta-1,2-dien-1-yl)-2-(2-methylprop-1-en-1-yl)benzene 7c (0.69 g, 

3.71 mmol, 70 %) as colorless oil. 

The substrates 7a, 7b, 7d,
[3] 

7e, 7f, 7g were prepared according to above procedure. The substrate 

7a was quickly pass through a silica gel column and used as such for next to avoid its further 

decomposition. 

1.4 Synthesis of (3R,5R)-3-hydroxy-5-((S)-hydroxy(phenyl)methyl)-1-phenyl-5-((S)-

phenyl(phenylamino)methyl)pyrrolidin-2-one (5a-H) 

 

To a methanol (15 mL) solution of 10% palladium on carbon (20.0 mg), was added ethyl 

(3S,5R,6S,9S)-1,6,8,9-tetraphenyl-2,7-dioxa-1,8-diazaspiro[4.4]nonane-3-carboxylate 5a (100 

mg, 0.259 mmol) and reaction mixture was refluxed under H2 (1 atm) for 5 h. After complete 

consumption of starting material, the reaction mixture was filtered through celite, concentrated 

and residue was purified by flash silica gel column chromatography using 20% ethyl 

acetate/hexane as eluents to give (3R,5R)-3-hydroxy-5-((S)-hydroxy(phenyl)methyl)-1-phenyl-5-

((S)-phenyl(phenylamino)methyl)pyrrolidin -2-one 5a-H (91.9 mg, 0.235 mmol, 86%) as off 

white solid.  

Synthesis of compound 5i-H followed the same procedure as 5a-H. 
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1.5 Typical procedure for (1R,2S,3R)-3-(hydroxymethyl)-2-(phenylamino)-2-((R)-1-

(phenylamino)ethyl)-2,3-dihydro-1H-inden-1-ol (8a-H) 

 

 

To a MeOH/H2O (3 mL, 1:1) solution of (3R,3aS,6aR,10bR)-3-methyl-2,4-diphenyl-2,3,6a,10b-

tetrahydro-4H,6H-indeno[2,1-c:2,3-d']diisoxazole 8a (0.1 g, 0.27 mmol) was added acetic acid 

(2 mL). To this reaction mixture was added Zn dust (0.352g, 5.38 mmol) portion wise and 

allowed to stir for 12 h at room temperature. After completion of reaction, saturated aqueous 

solution of NaHCO3 was added carefully, filtered through celite, extracted with ethyl acetate, 

dried over MgSO4, concentrated, eluted through silica gel column using ethyl acetate/hexane as 

eluents to afford 8a-H (37.8 mg, 0.084 mmol, 83.0%) as white solid.  

[2] References 

(1) D. Zhao, M. Johansson, J. -E. Bäckvall, Eur. J. Org. Chem. 2007, 4431–4436. 

(2) J. Liu, M. Skaria, P. Sharma, Y. –W. Chiang, R. -S. Liu, Chem. Sci. 2017, 8, 5482-5487. 

(3) R. Chaudhuri, H. –Y. Liao, R. -S Liu, Chem. Eur. J. 2009, 15, 8895 – 8901.  

 

[3] Spectral Data of key Compounds 

Spectral Data of (E)-1-(buta-1,2-dien-1-yl)-2-(prop-1-en-1-yl)benzene (7b) 

 

1
H NMR (400 MHz, CDCl3): δ 7.41-7.38 (m, 2H), 7.23-7.15 (m, 2H), 6.75 (d, J =16 Hz, 1H), 

6.42-6.40 (m, 1H), 6.15-6.06 (m, 1H), 5.56-5.49 (m, 1H), 1.93 (dd, J =6.6, 1.7 Hz, 3H), 1.82 (dd, 
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J =7.1, 3.2 Hz, 3H); 
13

C NMR (100 MHz, CDCl3): 206.9, 135.9, 131.7, 128.7, 128.0, 127.6, 

126.8, 126.7, 126.6, 91.2, 88.5, 18.8, 14.1.   

Spectral Data of 1-(buta-1,2-dien-1-yl)-2-(2-methylprop-1-en-1-yl)benzene (7c) 

 

1
H NMR (600 MHz, CDCl3): δ 7.42 (d, J =1.2 Hz, 1H), 7.24-7.09 (m, 3H), 6.30 (s, 1H), 6.27-

6.25 (m, 1H), 5.48 (q, J =7.0 Hz, 1H), 1.91 (d, J =1.8 Hz, 3H), 1.78 (dd, J =7.2, 3.6 Hz, 3H), 

1.60 (d, J =1.2 Hz, 3H), 
13

C NMR (150 MHz, CDCl3): 206.5, 136.5, 136.1, 133.0, 130.0, 126.8, 

126.4, 126.1, 12.5, 91.8, 88.7, 25.9, 19.3, 14.2.  

Spectral Data of 1-(3-methylbuta-1,2-dien-1-yl)-2-(2-methylprop-1-en-1-yl)benzene (7e) 

 

1
H NMR (600 MHz, CDCl3): δ 7.38 (dd, J =7.8, 1.4 Hz, 1H), 7.24-7.10 (m, 3H), 6.32 (s, 1H), 

6.17 (t, J =2.9 Hz, 1H), 1.93 (d, J =1.5 Hz, 3H), 1.83-1.82 (m, 6H), 1.70 (d, J =1.3 Hz, 3H);  
13

C 

NMR (150 MHz, CDCl3); δ 203.7, 136.4, 135.7, 133.8, 130.0, 127.0, 126.4, 125.8, 123.7, 98.0, 

90.5, 26.0, 20.4, 19.3 one carbon merged;  EI
+
-MS calcd for  C15H18[M+]: 198.1409 found:  

198.1408. 

Spectral Data of 1-(hepta-1,2-dien-1-yl)-2-(2-methylprop-1-en-1-yl)benzene (7f) 
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1
H NMR (600 MHz, CDCl3): δ 7.42 (dd, J =7.7,  1.1 Hz, 1H), 7.16 (d, J =1.6 Hz, 1H), 7.12-7.09 

(m, 2H), 6.28 (m, 2H), 5.50-5.46 (m, 1H), 2.13-2.11 (m, 2H), 1.90 (d, J =1.3 Hz, 3H), 1.66 (d, J 

=1.1 Hz, 3H), 1.45 (t, J =6.2 Hz, 2H), 1.40-1.37 (m, 2H), 0.91 (t, J =7.4 Hz, 3H); 
13

C NMR (150 

MHz, CDCl3); 205.6, 136.4, 136.2, 133.1, 130.0, 126.7, 126.4, 126.0, 123.6, 94.2, 92.3, 31.4, 

28.5, 25.9, 22.3, 19.3, 13.9; EI
+
-MS calcd for  C17H22[M+]: 226.1722 found:  226.1720 

Spectral Data of 2-(buta-1,2-dien-1-yl)-4-methyl-1-(2-methylprop-1-en-1-yl)benzene (7g) 

 

1
H NMR (600 MHz, CDCl3): 7.22 (s, 1H), 6.99 (d, J = 2.6 Hz, 1H), 6.95 (d, J = 6.0 Hz, 1H), 

6.26 (s, 1H), 6.25 ~ 6.22 (m, 1H), 5.51-5.46 (m, 1H), 2.32 (s, 3H), 1.90 (d, J = 1.4 Hz, 3H), 1.78 

(dd, J = 7.1, 3.3 Hz, 3H), 1.66 (d, J = 1.2 Hz, 3H),   
13

C NMR (150 MHz, CDCl3): 206.3, 135.9, 

135.8, 133.7, 132.7, 129.9, 127.3, 127.1, 123.4, 91.8, 88.6, 25.9, 21.1, 19.3, 14.2; EI
+
-MS calcd 

for  C15H18[M+]: 198.1409 found:  198.1406. 

NOE Data of Compound 8g 
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[4] Crystallographic data 

4.1 Crystallographic data for compound 5a: 

 

Table 1.  Crystal data and structure refinement for d18485b. 

Identification code  d18485b 

Empirical formula  C32 H30 N2 O4 

Formula weight  506.58 

Temperature  200(2) K 

Wavelength  0.71073 Å 

Crystal system  Triclinic 

Space group  P -1 

Unit cell dimensions a = 9.2140(3) Å  

 b = 10.2240(3) Å  
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 c = 14.5971(5) Å  

Volume 1343.37(7) Å3 

Z 2 

Density (calculated) 1.252 Mg/m3 

Absorption coefficient 0.083 mm-1 

F(000) 536 

Crystal size 0.58 x 0.53 x 0.24 mm3 

Theta range for data collection 2.23 to 25.04°. 

Index ranges -10<=h<=10, -12<=k<=12, -17<=l<=17 

Reflections collected 34042 

Independent reflections 4699 [R(int) = 0.0362] 

Completeness to theta = 25.04° 99.2 %  

Absorption correction multi-scan 

Max. and min. transmission 0.9804 and 0.9536 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 4699 / 0 / 344 

Goodness-of-fit on F2 1.001 

Final R indices [I>2sigma(I)] R1 = 0.0385, wR2 = 0.0898 

R indices (all data) R1 = 0.0487, wR2 = 0.0980 

Largest diff. peak and hole 0.221 and -0.183 e.Å-3 
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Table 2.  Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Å2x 

103) 

for d18485b.  U(eq) is defined as one third of the trace of the orthogonalized Uij tensor. 

_____________________________________________________________________________ 

 x y z U(eq) 

______________________________________________________________________________ 

C(1) 10205(2) 2569(2) 2587(1) 37(1) 

C(2) 9946(2) 1240(2) 2664(1) 48(1) 

C(3) 10966(3) 646(2) 3171(1) 66(1) 

C(4) 12233(3) 1351(3) 3600(2) 74(1) 

C(5) 12522(2) 2655(3) 3501(1) 69(1) 

C(6) 11520(2) 3270(2) 2984(1) 50(1) 

C(7) 8049(1) 3907(1) 2614(1) 28(1) 

C(8) 8574(2) 4626(1) 3637(1) 29(1) 

C(9) 8088(2) 3911(1) 4397(1) 30(1) 

C(10) 8991(2) 3064(2) 4764(1) 37(1) 

C(11) 8517(2) 2349(2) 5422(1) 46(1) 

C(12) 7155(2) 2488(2) 5725(1) 51(1) 

C(13) 6264(2) 3342(2) 5374(1) 52(1) 

C(14) 6722(2) 4053(2) 4710(1) 42(1) 

C(15) 6440(2) 7107(1) 2909(1) 30(1) 
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C(16) 6835(2) 8194(2) 3621(1) 41(1) 

C(17) 6275(2) 9408(2) 3561(1) 49(1) 

C(18) 5339(2) 9549(2) 2804(1) 45(1) 

C(19) 4962(2) 8471(2) 2093(1) 43(1) 

C(20) 5502(2) 7256(2) 2140(1) 39(1) 

C(21) 7484(2) 5060(1) 2155(1) 28(1) 

C(22) 8596(2) 5816(1) 1700(1) 31(1) 

C(23) 9859(2) 6504(2) 2187(1) 49(1) 

C(24) 10875(2) 7138(2) 1728(1) 59(1) 

C(25) 10639(2) 7092(2) 779(1) 53(1) 

C(26) 9394(2) 6423(2) 291(1) 50(1) 

C(27) 8369(2) 5786(2) 747(1) 40(1) 

C(28) 6853(2) 2764(1) 2533(1) 31(1) 

C(29) 6995(2) 1941(1) 1570(1) 34(1) 

C(30) 5806(2) 2130(1) 833(1) 37(1) 

C(31) 3308(2) 1549(2) 317(2) 62(1) 

C(32) 2095(2) 641(2) 510(2) 62(1) 

N(1) 9208(1) 3287(1) 2091(1) 31(1) 

N(2) 6868(1) 5817(1) 2967(1) 29(1) 

O(1) 8390(1) 2380(1) 1311(1) 37(1) 

O(2) 8038(1) 5924(1) 3727(1) 32(1) 
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O(3) 5905(1) 2840(1) 268(1) 57(1) 

O(4) 4601(1) 1387(1) 916(1) 48(1) 

______________________________________________________________________________

Table 3.   Bond lengths [Å] and angles [°] for d18485b. 

_____________________________________________________ 

C(1)-C(6)  1.388(2) 

C(1)-C(2)  1.389(2) 

C(1)-N(1)  1.4391(19) 

C(2)-C(3)  1.384(3) 

C(2)-H(2)  0.9500 

C(3)-C(4)  1.367(3) 

C(3)-H(3)  0.9500 

C(4)-C(5)  1.376(3) 

C(4)-H(4)  0.9500 

C(5)-C(6)  1.394(3) 

C(5)-H(5)  0.9500 

C(6)-H(6)  0.9500 

C(7)-N(1)  1.4814(17) 

C(7)-C(28)  1.5305(18) 

C(7)-C(21)  1.5531(19) 

C(7)-C(8)  1.5622(18) 
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C(8)-O(2)  1.4369(16) 

C(8)-C(9)  1.5133(19) 

C(8)-H(8)  1.0000 

C(9)-C(10)  1.384(2) 

C(9)-C(14)  1.385(2) 

C(10)-C(11)  1.386(2) 

C(10)-H(10)  0.9500 

C(11)-C(12)  1.375(3) 

C(11)-H(11)  0.9500 

C(12)-C(13)  1.374(3) 

C(12)-H(12)  0.9500 

C(13)-C(14)  1.386(2) 

C(13)-H(13)  0.9500 

C(14)-H(14)  0.9500 

C(15)-C(16)  1.385(2) 

C(15)-C(20)  1.392(2) 

C(15)-N(2)  1.4170(18) 

C(16)-C(17)  1.391(2) 

C(16)-H(16)  0.9500 

C(17)-C(18)  1.376(2) 

C(17)-H(17)  0.9500 
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C(18)-C(19)  1.376(2) 

C(18)-H(18)  0.9500 

C(19)-C(20)  1.381(2) 

C(19)-H(19)  0.9500 

C(20)-H(20)  0.9500 

C(21)-N(2)  1.4779(17) 

C(21)-C(22)  1.5093(19) 

C(21)-H(21)  1.0000 

C(22)-C(27)  1.383(2) 

C(22)-C(23)  1.385(2) 

C(23)-C(24)  1.387(2) 

C(23)-H(23)  0.9500 

C(24)-C(25)  1.375(3) 

C(24)-H(24)  0.9500 

C(25)-C(26)  1.366(3) 

C(25)-H(25)  0.9500 

C(26)-C(27)  1.390(2) 

C(26)-H(26)  0.9500 

C(27)-H(27)  0.9500 

C(28)-C(29)  1.5278(19) 

C(28)-H(28A)  0.9900 
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C(28)-H(28B)  0.9900 

C(29)-O(1)  1.4360(17) 

C(29)-C(30)  1.514(2) 

C(29)-H(29)  1.0000 

C(30)-O(3)  1.1950(18) 

C(30)-O(4)  1.3271(18) 

C(31)-O(4)  1.452(2) 

C(31)-C(32)  1.480(3) 

C(31)-H(31A)  0.9900 

C(31)-H(31B)  0.9900 

C(32)-H(32A)  0.9800 

C(32)-H(32B)  0.9800 

C(32)-H(32C)  0.9800 

N(1)-O(1)  1.4502(15) 

N(2)-O(2)  1.4613(14) 

C(6)-C(1)-C(2) 119.31(15) 

C(6)-C(1)-N(1) 116.25(14) 

C(2)-C(1)-N(1) 124.42(15) 

C(3)-C(2)-C(1) 119.95(19) 

C(3)-C(2)-H(2) 120.0 

C(1)-C(2)-H(2) 120.0 
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C(4)-C(3)-C(2) 120.9(2) 

C(4)-C(3)-H(3) 119.6 

C(2)-C(3)-H(3) 119.6 

C(3)-C(4)-C(5) 119.62(19) 

C(3)-C(4)-H(4) 120.2 

C(5)-C(4)-H(4) 120.2 

C(4)-C(5)-C(6) 120.5(2) 

C(4)-C(5)-H(5) 119.7 

C(6)-C(5)-H(5) 119.7 

C(5)-C(6)-C(1) 119.62(19) 

C(5)-C(6)-H(6) 120.2 

C(1)-C(6)-H(6) 120.2 

N(1)-C(7)-C(28) 103.77(11) 

N(1)-C(7)-C(21) 110.14(10) 

C(28)-C(7)-C(21) 111.18(11) 

N(1)-C(7)-C(8) 114.68(11) 

C(28)-C(7)-C(8) 114.71(11) 

C(21)-C(7)-C(8) 102.53(10) 

O(2)-C(8)-C(9) 110.90(11) 

O(2)-C(8)-C(7) 105.68(10) 

C(9)-C(8)-C(7) 115.31(11) 
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O(2)-C(8)-H(8) 108.2 

C(9)-C(8)-H(8) 108.2 

C(7)-C(8)-H(8) 108.2 

C(10)-C(9)-C(14) 119.03(13) 

C(10)-C(9)-C(8) 120.07(13) 

C(14)-C(9)-C(8) 120.85(13) 

C(9)-C(10)-C(11) 120.27(15) 

C(9)-C(10)-H(10) 119.9 

C(11)-C(10)-H(10) 119.9 

C(12)-C(11)-C(10) 120.40(15) 

C(12)-C(11)-H(11) 119.8 

C(10)-C(11)-H(11) 119.8 

C(11)-C(12)-C(13) 119.59(15) 

C(11)-C(12)-H(12) 120.2 

C(13)-C(12)-H(12) 120.2 

C(12)-C(13)-C(14) 120.45(16) 

C(12)-C(13)-H(13) 119.8 

C(14)-C(13)-H(13) 119.8 

C(13)-C(14)-C(9) 120.24(15) 

C(13)-C(14)-H(14) 119.9 

C(9)-C(14)-H(14) 119.9 



18 
 

C(16)-C(15)-C(20) 119.24(14) 

C(16)-C(15)-N(2) 122.18(13) 

C(20)-C(15)-N(2) 118.40(13) 

C(15)-C(16)-C(17) 119.54(15) 

C(15)-C(16)-H(16) 120.2 

C(17)-C(16)-H(16) 120.2 

C(18)-C(17)-C(16) 121.03(16) 

C(18)-C(17)-H(17) 119.5 

C(16)-C(17)-H(17) 119.5 

C(17)-C(18)-C(19) 119.27(15) 

C(17)-C(18)-H(18) 120.4 

C(19)-C(18)-H(18) 120.4 

C(18)-C(19)-C(20) 120.58(15) 

C(18)-C(19)-H(19) 119.7 

C(20)-C(19)-H(19) 119.7 

C(19)-C(20)-C(15) 120.32(15) 

C(19)-C(20)-H(20) 119.8 

C(15)-C(20)-H(20) 119.8 

N(2)-C(21)-C(22) 116.80(11) 

N(2)-C(21)-C(7) 98.90(10) 

C(22)-C(21)-C(7) 115.89(11) 
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N(2)-C(21)-H(21) 108.2 

C(22)-C(21)-H(21) 108.2 

C(7)-C(21)-H(21) 108.2 

C(27)-C(22)-C(23) 118.42(14) 

C(27)-C(22)-C(21) 118.55(13) 

C(23)-C(22)-C(21) 123.00(13) 

C(24)-C(23)-C(22) 120.65(16) 

C(24)-C(23)-H(23) 119.7 

C(22)-C(23)-H(23) 119.7 

C(25)-C(24)-C(23) 120.25(17) 

C(25)-C(24)-H(24) 119.9 

C(23)-C(24)-H(24) 119.9 

C(26)-C(25)-C(24) 119.67(15) 

C(26)-C(25)-H(25) 120.2 

C(24)-C(25)-H(25) 120.2 

C(25)-C(26)-C(27) 120.44(16) 

C(25)-C(26)-H(26) 119.8 

C(27)-C(26)-H(26) 119.8 

C(22)-C(27)-C(26) 120.57(16) 

C(22)-C(27)-H(27) 119.7 

C(26)-C(27)-H(27) 119.7 
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C(29)-C(28)-C(7) 102.63(11) 

C(29)-C(28)-H(28A) 111.2 

C(7)-C(28)-H(28A) 111.2 

C(29)-C(28)-H(28B) 111.2 

C(7)-C(28)-H(28B) 111.2 

H(28A)-C(28)-H(28B) 109.2 

O(1)-C(29)-C(30) 109.19(11) 

O(1)-C(29)-C(28) 106.15(11) 

C(30)-C(29)-C(28) 113.07(12) 

O(1)-C(29)-H(29) 109.4 

C(30)-C(29)-H(29) 109.4 

C(28)-C(29)-H(29) 109.4 

O(3)-C(30)-O(4) 124.43(14) 

O(3)-C(30)-C(29) 126.56(14) 

O(4)-C(30)-C(29) 109.00(12) 

O(4)-C(31)-C(32) 107.95(15) 

O(4)-C(31)-H(31A) 110.1 

C(32)-C(31)-H(31A) 110.1 

O(4)-C(31)-H(31B) 110.1 

C(32)-C(31)-H(31B) 110.1 

H(31A)-C(31)-H(31B) 108.4 
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C(31)-C(32)-H(32A) 109.5 

C(31)-C(32)-H(32B) 109.5 

H(32A)-C(32)-H(32B) 109.5 

C(31)-C(32)-H(32C) 109.5 

H(32A)-C(32)-H(32C) 109.5 

H(32B)-C(32)-H(32C) 109.5 

C(1)-N(1)-O(1) 109.70(11) 

C(1)-N(1)-C(7) 116.91(11) 

O(1)-N(1)-C(7) 103.27(10) 

C(15)-N(2)-O(2) 109.20(10) 

C(15)-N(2)-C(21) 118.27(11) 

O(2)-N(2)-C(21) 103.48(9) 

C(29)-O(1)-N(1) 110.14(9) 

C(8)-O(2)-N(2) 105.58(9) 

C(30)-O(4)-C(31) 116.14(13) 

_____________________________________________________________ 

Symmetry transformations used to generate equivalent atoms: Table 4.   Anisotropic 

displacement parameters (Å2x 103)for d18485b.  The anisotropic 

displacement factor exponent takes the form: - + ... + 2 h k a* b* U12 ] 

______________________________________________________________________________ 

 U11 U22 U33 U23 U13 U12 
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______________________________________________________________________________ 

C(1) 38(1)  44(1) 30(1)  6(1) 10(1)  14(1) 

C(2) 62(1)  45(1) 42(1)  11(1) 10(1)  17(1) 

C(3) 90(2)  63(1) 53(1)  19(1) 12(1)  40(1) 

C(4) 79(2)  99(2) 53(1)  17(1) 11(1)  58(1) 

C(5) 41(1)  105(2) 59(1)  1(1) 0(1)  27(1) 

C(6) 36(1)  63(1) 50(1)  4(1) 8(1)  11(1) 

C(7) 28(1)  29(1) 26(1)  7(1) 5(1)  0(1) 

C(8) 29(1)  28(1) 28(1)  7(1) 4(1)  2(1) 

C(9) 36(1)  31(1) 23(1)  5(1) 1(1)  0(1) 

C(10) 41(1)  41(1) 29(1)  8(1) -1(1)  5(1) 

C(11) 64(1)  44(1) 33(1)  15(1) -4(1)  6(1) 

C(12) 70(1)  52(1) 33(1)  19(1) 8(1)  -6(1) 

C(13) 53(1)  65(1) 44(1)  21(1) 20(1)  5(1) 

C(14) 42(1)  49(1) 39(1)  18(1) 11(1)  9(1) 

C(15) 31(1)  30(1) 33(1)  11(1) 12(1)  2(1) 

C(16) 46(1)  35(1) 41(1)  8(1) 5(1)  2(1) 

C(17) 58(1)  31(1) 58(1)  5(1) 11(1)  3(1) 

C(18) 45(1)  36(1) 63(1)  22(1) 21(1)  10(1) 

C(19) 40(1)  49(1) 48(1)  21(1) 11(1)  11(1) 

C(20) 41(1)  40(1) 38(1)  8(1) 5(1)  6(1) 
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C(21) 31(1)  29(1) 25(1)  5(1) 4(1)  0(1) 

C(22) 37(1)  28(1) 31(1)  9(1) 10(1)  4(1) 

C(23) 54(1)  54(1) 37(1)  7(1) 11(1)  -18(1) 

C(24) 61(1)  54(1) 59(1)  5(1) 22(1)  -22(1) 

C(25) 67(1)  39(1) 60(1)  18(1) 35(1)  0(1) 

C(26) 67(1)  53(1) 42(1)  25(1) 23(1)  14(1) 

C(27) 45(1)  43(1) 35(1)  16(1) 9(1)  9(1) 

C(28) 35(1)  31(1) 28(1)  7(1) 5(1)  -3(1) 

C(29) 40(1)  30(1) 30(1)  6(1) 5(1)  -4(1) 

C(30) 45(1)  32(1) 31(1)  5(1) 3(1)  -7(1) 

C(31) 48(1)  65(1) 72(1)  29(1) -16(1)  -11(1) 

C(32) 46(1)  60(1) 79(1)  14(1) 4(1)  -6(1) 

N(1) 33(1)  32(1) 27(1)  4(1) 6(1)  1(1) 

N(2) 31(1)  31(1) 26(1)  6(1) 3(1)  2(1) 

O(1) 41(1)  40(1) 27(1)  2(1) 7(1)  -2(1) 

O(2) 40(1)  30(1) 26(1)  5(1) -1(1)  3(1) 

O(3) 61(1)  66(1) 44(1)  28(1) -11(1)  -21(1) 

O(4) 42(1)  50(1) 53(1)  23(1) -3(1)  -9(1) 

______________________________________________________________________________

Table 5.   Hydrogen coordinates ( x 104) and isotropic displacement parameters (Å2x 103) 

for d18485b. 
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______________________________________________________________________________ 

 x  y  z  U(eq) 

______________________________________________________________________________

__ 

H(2) 9070 740 2370 58 

H(3) 10784 -264 3220 79 

H(4) 12911 942 3963 89 

H(5) 13411 3141 3788 83 

H(6) 11735 4163 2904 60 

H(8) 9667 4742 3706 34 

H(10) 9939 2973 4565 44 

H(11) 9137 1759 5664 55 

H(12) 6834 1995 6176 61 

H(13) 5326 3447 5587 62 

H(14) 6096 4639 4468 50 

H(16) 7483 8111 4146 49 

H(17) 6542 10152 4051 59 

H(18) 4958 10381 2772 54 

H(19) 4325 8564 1565 52 

H(20) 5231 6518 1646 47 

H(21) 6657 4679 1670 34 
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H(23) 10031 6541 2843 59 

H(24) 11737 7607 2070 71 

H(25) 11338 7522 465 63 

H(26) 9228 6392 -364 60 

H(27) 7506 5327 401 48 

H(28A) 7029 2235 3033 38 

H(28B) 5874 3102 2564 38 

H(29) 6977 975 1615 40 

H(31A) 3491 1327 -348 74 

H(31B) 3055 2484 449 74 

H(32A) 1206 734 114 93 

H(32B) 1922 870 1170 93 

H(32C) 2353 -282 373 93 
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4.2 Crystallographic data for compound 5c’: 

 

Table 1.  Crystal data and structure refinement for mo_170254lt_0m_a. 

Identification code  mo_170254LT_0m_a 

Empirical formula  C36 H32 N2 O3 

Formula weight  540.63 

Temperature  99(2) K 

Wavelength  0.71073 Å 

Crystal system  Triclinic 

Space group  P -1 

Unit cell dimensions a = 9.6369(10) Å a= 86.914(3)°. 

 b = 12.1697(13) Å b= 73.831(3)°. 
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 c = 12.3161(12) Å g = 85.494(3)°. 

Volume 1382.2(2) Å3 

Z 2 

Density (calculated) 1.299 Mg/m3 

Absorption coefficient 0.083 mm-1 

F(000) 572 

Crystal size 0.30 x 0.25 x 0.22 mm3 

Theta range for data collection 1.679 to 26.478°. 

Index ranges -12<=h<=12, -15<=k<=15, -15<=l<=15 

Reflections collected 21891 

Independent reflections 5689 [R(int) = 0.0312] 

Completeness to theta = 25.242° 99.8 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.9485 and 0.9031 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 5689 / 0 / 371 

Goodness-of-fit on F2 1.038 

Final R indices [I>2sigma(I)] R1 = 0.0371, wR2 = 0.0856 

R indices (all data) R1 = 0.0479, wR2 = 0.0916 

Extinction coefficient n/a 

Largest diff. peak and hole 0.300 and -0.233 e.Å-3 
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 Table 2.  Atomic coordinates  ( x 104) and equivalent  isotropic displacement parameters (Å2x 

103) 

for mo_170254lt_0m_a.  U(eq) is defined as one third of  the trace of the orthogonalized Uij 

tensor. 

______________________________________________________________________________  

 x y z U(eq) 

______________________________________________________________________________  

C(1) 7191(1) 5646(1) 3322(1) 15(1) 

C(2) 7311(1) 6880(1) 3376(1) 16(1) 

C(3) 6458(1) 7392(1) 2593(1) 15(1) 

C(4) 7406(1) 5024(1) 4386(1) 17(1) 

C(5) 8375(1) 5037(1) 2354(1) 15(1) 

C(6) 5640(1) 8500(1) 2978(1) 14(1) 

C(7) 6744(1) 9355(1) 2903(1) 14(1) 

C(8) 7661(1) 9633(1) 1851(1) 19(1) 

C(9) 8621(1) 10446(1) 1736(1) 21(1) 

C(10) 8678(1) 10997(1) 2678(1) 21(1) 

C(11) 7790(1) 10714(1) 3730(1) 20(1) 

C(12) 6824(1) 9895(1) 3845(1) 17(1) 

C(13) 4625(1) 8924(1) 2262(1) 15(1) 

C(14) 4705(1) 8539(1) 1202(1) 18(1) 

C(15) 3732(1) 8959(1) 613(1) 23(1) 
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C(16) 2665(1) 9763(1) 1079(1) 24(1) 

C(17) 2592(1) 10166(1) 2124(1) 23(1) 

C(18) 3568(1) 9758(1) 2704(1) 19(1) 

C(19) 5233(1) 4711(1) 2764(1) 17(1) 

C(20) 4634(2) 4839(1) 1860(1) 27(1) 

C(21) 4152(2) 3932(1) 1468(1) 37(1) 

C(22) 4251(2) 2899(1) 1962(1) 33(1) 

C(23) 4835(2) 2772(1) 2868(1) 32(1) 

C(24) 5306(2) 3665(1) 3282(1) 26(1) 

C(25) 8874(1) 3322(1) 4636(1) 15(1) 

C(26) 8101(1) 3133(1) 5766(1) 17(1) 

C(27) 8639(1) 2355(1) 6430(1) 19(1) 

C(28) 9949(1) 1759(1) 5990(1) 21(1) 

C(29) 10740(1) 1984(1) 4886(1) 21(1) 

C(30) 10222(1) 2762(1) 4204(1) 18(1) 

C(31) 9356(1) 5732(1) 1464(1) 17(1) 

C(32) 10722(1) 5960(1) 1531(1) 21(1) 

C(33) 11619(2) 6566(1) 666(1) 27(1) 

C(34) 11165(2) 6959(1) -258(1)28(1) 

C(35) 9800(2) 6745(1) -324(1)26(1) 

C(36) 8905(1) 6126(1) 526(1) 20(1) 
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N(1) 5673(1) 5622(1) 3240(1) 16(1) 

N(2) 8198(1) 3996(1) 3944(1) 16(1) 

O(1) 5421(1) 6610(1) 2567(1) 20(1) 

O(2) 9256(1) 4371(1) 2934(1) 18(1) 

O(3) 4815(1) 8386(1) 4132(1) 17(1) 

______________________________________________________________________________ 

Table 3.   Bond lengths [Å] and angles [°] for  mo_170254lt_0m_a. 

_____________________________________________________  

C(1)-N(1)  1.4963(15) 

C(1)-C(2)  1.5216(17) 

C(1)-C(4)  1.5339(17) 

C(1)-C(5)  1.5737(16) 

C(2)-C(3)  1.5140(17) 

C(2)-H(2A)  0.9900 

C(2)-H(2B)  0.9900 

C(3)-O(1)  1.4408(14) 

C(3)-C(6)  1.5362(17) 

C(3)-H(3)  1.0000 

C(4)-N(2)  1.4620(16) 

C(4)-H(4A)  0.9900 

C(4)-H(4B)  0.9900 
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C(5)-O(2)  1.4345(14) 

C(5)-C(31)  1.5030(17) 

C(5)-H(5)  1.0000 

C(6)-O(3)  1.4268(13) 

C(6)-C(7)  1.5264(16) 

C(6)-C(13)  1.5333(17) 

C(7)-C(12)  1.3872(17) 

C(7)-C(8)  1.3927(17) 

C(8)-C(9)  1.3823(18) 

C(8)-H(8)  0.9500 

C(9)-C(10)  1.3868(19) 

C(9)-H(9)  0.9500 

C(10)-C(11)  1.3825(18) 

C(10)-H(10)  0.9500 

C(11)-C(12)  1.3913(18) 

C(11)-H(11)  0.9500 

C(12)-H(12)  0.9500 

C(13)-C(14)  1.3903(17) 

C(13)-C(18)  1.3972(17) 

C(14)-C(15)  1.3902(18) 

C(14)-H(14)  0.9500 



32 
 

C(15)-C(16)  1.384(2) 

C(15)-H(15)  0.9500 

C(16)-C(17)  1.383(2) 

C(16)-H(16)  0.9500 

C(17)-C(18)  1.3814(18) 

C(17)-H(17)  0.9500 

C(18)-H(18)  0.9500 

C(19)-C(20)  1.3865(18) 

C(19)-C(24)  1.3982(18) 

C(19)-N(1)  1.4272(16) 

C(20)-C(21)  1.390(2) 

C(20)-H(20)  0.9500 

C(21)-C(22)  1.376(2) 

C(21)-H(21)  0.9500 

C(22)-C(23)  1.380(2) 

C(22)-H(22)  0.9500 

C(23)-C(24)  1.383(2) 

C(23)-H(23)  0.9500 

C(24)-H(24)  0.9500 

C(25)-C(30)  1.3962(17) 

C(25)-C(26)  1.3992(17) 
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C(25)-N(2)  1.4048(15) 

C(26)-C(27)  1.3829(17) 

C(26)-H(26)  0.9500 

C(27)-C(28)  1.3891(18) 

C(27)-H(27)  0.9500 

C(28)-C(29)  1.3863(18) 

C(28)-H(28)  0.9500 

C(29)-C(30)  1.3875(18) 

C(29)-H(29)  0.9500 

C(30)-H(30)  0.9500 

C(31)-C(32)  1.3922(18) 

C(31)-C(36)  1.3926(18) 

C(32)-C(33)  1.3883(19) 

C(32)-H(32)  0.9500 

C(33)-C(34)  1.379(2) 

C(33)-H(33)  0.9500 

C(34)-C(35)  1.385(2) 

C(34)-H(34)  0.9500 

C(35)-C(36)  1.3869(19) 

C(35)-H(35)  0.9500 

C(36)-H(36)  0.9500 
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N(1)-O(1)  1.4655(13) 

N(2)-O(2)  1.4488(12) 

O(3)-H(3A)  0.8400 

N(1)-C(1)-C(2) 100.93(9) 

N(1)-C(1)-C(4) 112.13(10) 

C(2)-C(1)-C(4) 111.51(10) 

N(1)-C(1)-C(5) 114.74(9) 

C(2)-C(1)-C(5) 115.98(10) 

C(4)-C(1)-C(5) 101.98(9) 

C(3)-C(2)-C(1) 104.10(10) 

C(3)-C(2)-H(2A) 110.9 

C(1)-C(2)-H(2A) 110.9 

C(3)-C(2)-H(2B) 110.9 

C(1)-C(2)-H(2B) 110.9 

H(2A)-C(2)-H(2B) 109.0 

O(1)-C(3)-C(2) 105.85(9) 

O(1)-C(3)-C(6) 108.72(9) 

C(2)-C(3)-C(6) 114.27(10) 

O(1)-C(3)-H(3) 109.3 

C(2)-C(3)-H(3) 109.3 

C(6)-C(3)-H(3) 109.3 
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N(2)-C(4)-C(1) 103.08(9) 

N(2)-C(4)-H(4A) 111.1 

C(1)-C(4)-H(4A) 111.1 

N(2)-C(4)-H(4B) 111.1 

C(1)-C(4)-H(4B) 111.1 

H(4A)-C(4)-H(4B) 109.1 

O(2)-C(5)-C(31) 107.85(9) 

O(2)-C(5)-C(1) 104.46(9) 

C(31)-C(5)-C(1) 117.89(10) 

O(2)-C(5)-H(5) 108.8 

C(31)-C(5)-H(5) 108.8 

C(1)-C(5)-H(5) 108.8 

O(3)-C(6)-C(7) 108.08(9) 

O(3)-C(6)-C(13) 109.10(9) 

C(7)-C(6)-C(13) 108.65(10) 

O(3)-C(6)-C(3) 109.13(9) 

C(7)-C(6)-C(3) 108.62(9) 

C(13)-C(6)-C(3) 113.15(10) 

C(12)-C(7)-C(8) 118.83(11) 

C(12)-C(7)-C(6) 122.07(11) 

C(8)-C(7)-C(6) 119.04(11) 
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C(9)-C(8)-C(7) 120.93(12) 

C(9)-C(8)-H(8) 119.5 

C(7)-C(8)-H(8) 119.5 

C(8)-C(9)-C(10) 119.92(12) 

C(8)-C(9)-H(9) 120.0 

C(10)-C(9)-H(9) 120.0 

C(11)-C(10)-C(9) 119.63(12) 

C(11)-C(10)-H(10) 120.2 

C(9)-C(10)-H(10) 120.2 

C(10)-C(11)-C(12) 120.41(12) 

C(10)-C(11)-H(11) 119.8 

C(12)-C(11)-H(11) 119.8 

C(7)-C(12)-C(11) 120.25(12) 

C(7)-C(12)-H(12) 119.9 

C(11)-C(12)-H(12) 119.9 

C(14)-C(13)-C(18) 118.42(11) 

C(14)-C(13)-C(6) 124.13(11) 

C(18)-C(13)-C(6) 117.44(11) 

C(15)-C(14)-C(13) 120.50(12) 

C(15)-C(14)-H(14) 119.8 

C(13)-C(14)-H(14) 119.8 
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C(16)-C(15)-C(14) 120.27(12) 

C(16)-C(15)-H(15) 119.9 

C(14)-C(15)-H(15) 119.9 

C(17)-C(16)-C(15) 119.74(12) 

C(17)-C(16)-H(16) 120.1 

C(15)-C(16)-H(16) 120.1 

C(18)-C(17)-C(16) 120.03(12) 

C(18)-C(17)-H(17) 120.0 

C(16)-C(17)-H(17) 120.0 

C(17)-C(18)-C(13) 121.00(12) 

C(17)-C(18)-H(18) 119.5 

C(13)-C(18)-H(18) 119.5 

C(20)-C(19)-C(24) 118.79(12) 

C(20)-C(19)-N(1) 122.29(11) 

C(24)-C(19)-N(1) 118.73(11) 

C(19)-C(20)-C(21) 119.95(14) 

C(19)-C(20)-H(20) 120.0 

C(21)-C(20)-H(20) 120.0 

C(22)-C(21)-C(20) 121.26(15) 

C(22)-C(21)-H(21) 119.4 

C(20)-C(21)-H(21) 119.4 
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C(21)-C(22)-C(23) 118.86(13) 

C(21)-C(22)-H(22) 120.6 

C(23)-C(22)-H(22) 120.6 

C(22)-C(23)-C(24) 120.87(14) 

C(22)-C(23)-H(23) 119.6 

C(24)-C(23)-H(23) 119.6 

C(23)-C(24)-C(19) 120.23(14) 

C(23)-C(24)-H(24) 119.9 

C(19)-C(24)-H(24) 119.9 

C(30)-C(25)-C(26) 119.63(11) 

C(30)-C(25)-N(2) 121.88(11) 

C(26)-C(25)-N(2) 118.20(10) 

C(27)-C(26)-C(25) 119.97(11) 

C(27)-C(26)-H(26) 120.0 

C(25)-C(26)-H(26) 120.0 

C(26)-C(27)-C(28) 120.65(12) 

C(26)-C(27)-H(27) 119.7 

C(28)-C(27)-H(27) 119.7 

C(29)-C(28)-C(27) 119.09(12) 

C(29)-C(28)-H(28) 120.5 

C(27)-C(28)-H(28) 120.5 



39 
 

C(28)-C(29)-C(30) 121.21(12) 

C(28)-C(29)-H(29) 119.4 

C(30)-C(29)-H(29) 119.4 

C(29)-C(30)-C(25) 119.33(11) 

C(29)-C(30)-H(30) 120.3 

C(25)-C(30)-H(30) 120.3 

C(32)-C(31)-C(36) 119.11(12) 

C(32)-C(31)-C(5) 121.88(11) 

C(36)-C(31)-C(5) 118.97(11) 

C(33)-C(32)-C(31) 120.01(13) 

C(33)-C(32)-H(32) 120.0 

C(31)-C(32)-H(32) 120.0 

C(34)-C(33)-C(32) 120.66(13) 

C(34)-C(33)-H(33) 119.7 

C(32)-C(33)-H(33) 119.7 

C(33)-C(34)-C(35) 119.63(13) 

C(33)-C(34)-H(34) 120.2 

C(35)-C(34)-H(34) 120.2 

C(34)-C(35)-C(36) 120.18(13) 

C(34)-C(35)-H(35) 119.9 

C(36)-C(35)-H(35) 119.9 
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C(35)-C(36)-C(31) 120.41(13) 

C(35)-C(36)-H(36) 119.8 

C(31)-C(36)-H(36) 119.8 

C(19)-N(1)-O(1) 107.06(9) 

C(19)-N(1)-C(1) 120.90(10) 

O(1)-N(1)-C(1) 106.03(8) 

C(25)-N(2)-O(2) 110.73(9) 

C(25)-N(2)-C(4) 118.97(10) 

O(2)-N(2)-C(4) 102.59(9) 

C(3)-O(1)-N(1) 108.73(8) 

C(5)-O(2)-N(2) 102.44(8) 

C(6)-O(3)-H(3A) 109.5 

_____________________________________________________________  

Symmetry transformations used to generate equivalent atoms:  

 Table 4.   Anisotropic displacement parameters  (Å2x 103) for mo_170254lt_0m_a.  The 

anisotropic 

displacement factor exponent takes the form:  -2p2[ h2 a*2U11 + ...  + 2 h k a* b* U12 ] 

______________________________________________________________________________  

 U11 U22  U33 U23 U13 U12 

______________________________________________________________________________  

C(1) 15(1)  14(1) 15(1)  -1(1) -4(1)  0(1) 
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C(2) 17(1)  14(1) 18(1)  -3(1) -5(1)  1(1) 

C(3) 15(1)  13(1) 17(1)  -2(1) -5(1)  -2(1) 

C(4) 18(1)  17(1) 16(1)  -2(1) -4(1)  4(1) 

C(5) 16(1)  13(1) 16(1)  -1(1) -5(1)  2(1) 

C(6) 16(1)  14(1) 12(1)  -1(1) -2(1)  0(1) 

C(7) 15(1)  10(1) 19(1)  0(1) -6(1)  2(1) 

C(8) 22(1)  19(1) 17(1)  -1(1) -6(1)  -3(1) 

C(9) 21(1)  21(1) 21(1)  4(1) -4(1)  -4(1) 

C(10) 17(1)  17(1) 31(1)  1(1) -10(1)  -3(1) 

C(11) 18(1)  19(1) 24(1)  -7(1) -9(1)  2(1) 

C(12) 14(1)  17(1) 18(1)  -2(1) -4(1)  3(1) 

C(13) 15(1)  12(1) 19(1)  2(1) -5(1)  -4(1) 

C(14) 19(1)  17(1) 19(1)  1(1) -5(1)  -2(1) 

C(15) 26(1)  26(1) 19(1)  4(1) -9(1)  -7(1) 

C(16) 20(1)  26(1) 28(1)  8(1) -12(1)  -4(1) 

C(17) 19(1)  18(1) 31(1)  3(1) -7(1)  1(1) 

C(18) 20(1)  16(1) 22(1)  -1(1) -6(1)  -1(1) 

C(19) 14(1)  15(1) 20(1)  -3(1) -1(1)  -1(1) 

C(20) 40(1)  20(1) 26(1)  2(1) -15(1)  -8(1) 

C(21) 54(1)  31(1) 34(1)  -4(1) -22(1)  -14(1) 

C(22) 33(1)  22(1) 44(1)  -11(1) -8(1)  -10(1) 
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C(23) 25(1)  15(1) 55(1)  2(1) -12(1)  -4(1) 

C(24) 24(1)  18(1) 38(1)  6(1) -13(1)  -4(1) 

C(25) 17(1)  12(1) 18(1)  -1(1) -7(1)  -3(1) 

C(26) 17(1)  16(1) 20(1)  -1(1) -6(1)  -2(1) 

C(27) 22(1)  18(1) 19(1)  2(1) -8(1)  -6(1) 

C(28) 23(1)  17(1) 26(1)  3(1) -14(1)  -2(1) 

C(29) 17(1)  20(1) 28(1)  -4(1) -10(1)  2(1) 

C(30) 17(1)  19(1) 18(1)  -2(1) -5(1)  -2(1) 

C(31) 20(1)  12(1) 15(1)  -4(1) -1(1)  2(1) 

C(32) 24(1)  18(1) 20(1)  -1(1) -6(1)  -3(1) 

C(33) 27(1)  22(1) 30(1)  -2(1) -2(1)  -7(1) 

C(34) 37(1)  16(1) 23(1)  1(1) 5(1)  -3(1) 

C(35) 40(1)  18(1) 16(1)  0(1) -3(1)  7(1) 

C(36) 24(1)  18(1) 17(1)  -4(1) -4(1)  4(1) 

N(1) 17(1)  11(1) 19(1)  2(1) -6(1)  1(1) 

N(2) 15(1)  16(1) 14(1)  2(1) -1(1)  1(1) 

O(1) 23(1)  11(1) 31(1)  4(1) -16(1)  -2(1) 

O(2) 15(1)  18(1) 16(1)  4(1) -1(1)  2(1) 

O(3) 17(1)  18(1) 15(1)  -1(1) -1(1)  -2(1) 

______________________________________________________________________________  

Table 5.   Hydrogen coordinates ( x 104) and isotropic  displacement parameters (Å2x 10 3) 
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for mo_170254lt_0m_a. 

______________________________________________________________________________  

 x  y  z  U(eq) 

______________________________________________________________________________  

H(2A) 6890 7133 4157 19 

H(2B) 8335 7068 3113 19 

H(3) 7125 7492 1817 18 

H(4A) 7977 5443 4757 21 

H(4B) 6465 4881 4934 21 

H(5) 7887 4542 1974 18 

H(8) 7627 9259 1202 23 

H(9) 9241 10628 1013 25 

H(10) 9323 11566 2601 25 

H(11) 7839 11081 4379 24 

H(12) 6218 9706 4571 20 

H(14) 5429 7984 879 22 

H(15) 3799 8694 -113 27 

H(16) 1987 10036 683 29 

H(17) 1869 10724 2442 28 

H(18) 3521 10048 3415 23 

H(20) 4552 5547 1510 33 
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H(21) 3747 4027 846 45 

H(22) 3922 2284 1685 39 

H(23) 4915 2061 3213 38 

H(24) 5680 3568 3920 31 

H(26) 7207 3540 6075 21 

H(27) 8108 2226 7195 23 

H(28) 10298 1206 6441 25 

H(29) 11652 1597 4590 25 

H(30) 10779 2913 3450 21 

H(32) 11041 5701 2168 25 

H(33) 12555 6711 712 33 

H(34) 11784 7373 -846 33 

H(35) 9477 7024 -953 31 

H(36) 7978 5970 469 24 

H(3A) 4136 7977 4178 26 

______________________________________________________________________________  
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4.3 Crystallographic data for compound 5a-H: 

 

Table 1.  Crystal data and structure refinement for d18714. 

Identification code  d18714 

Empirical formula  C31 H32 N2 O4 

Formula weight  496.59 

Temperature  200(2) K 

Wavelength  0.71073 Å 

Crystal system  Monoclinic 

Space group  C 2/c 

Unit cell dimensions a = 24.087(3) Å  

 b = 9.7374(11) Å  

 c = 23.807(3) Å  
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Volume 5316.5(11) Å3 

Z 8 

Density (calculated) 1.241 Mg/m3 

Absorption coefficient 0.082 mm-1 

F(000) 2112 

Crystal size 0.10 x 0.07 x 0.03 mm3 

Theta range for data collection 2.27 to 25.05°. 

Index ranges -20<=h<=28, -11<=k<=11, -28<=l<=28 

Reflections collected 19936 

Independent reflections 4704 [R(int) = 0.0752] 

Completeness to theta = 25.05° 99.6 %  

Absorption correction multi-scan 

Max. and min. transmission 0.9975 and 0.9918 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 4704 / 0 / 335 

Goodness-of-fit on F2 1.078 

Final R indices [I>2sigma(I)] R1 = 0.0567, wR2 = 0.1343 

R indices (all data) R1 = 0.1157, wR2 = 0.1691 

Largest diff. peak and hole 0.246 and -0.333 e.Å-3 

Table 2.  Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Å2x 

103) 
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for d18714.  U(eq) is defined as one third of the trace of the orthogonalized Uij tensor. 

______________________________________________________________________________

__ 

 x y z U(eq) 

______________________________________________________________________________

__ 

C(1) 5361(1) 2001(3) 5532(1) 35(1) 

C(2) 5834(1) 1043(3) 5482(1) 34(1) 

C(3) 6375(1) 1919(3) 5691(1) 32(1) 

C(4) 6247(1) 3076(3) 6079(1) 30(1) 

C(5) 6482(1) 2685(3) 6749(1) 31(1) 

C(6) 6282(1) 1258(3) 6865(1) 33(1) 

C(7) 5747(1) 1053(3) 6957(1) 45(1) 

C(8) 5539(2) -279(4)6972(2) 60(1) 

C(9) 5867(2) -1395(4) 6920(2) 61(1) 

C(10) 6416(2) -1203(3) 6874(1) 49(1) 

C(11) 6622(2) 114(3) 6847(1) 40(1) 

C(12) 6661(1) 3963(3) 7690(1) 33(1) 

C(13) 6963(2) 2910(3) 8043(1) 43(1) 

C(14) 7258(2) 3142(3) 8630(1) 50(1) 

C(15) 7265(2) 4428(3) 8876(1) 47(1) 

C(16) 6976(1) 5494(3) 8524(1) 42(1) 
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C(17) 6678(1) 5266(3) 7940(1) 39(1) 

C(18) 6517(1) 4409(3) 5917(1) 31(1) 

C(19) 7160(1) 4281(3) 5970(1) 31(1) 

C(20) 7591(1) 4434(3) 6509(1) 36(1) 

C(21) 8175(1) 4405(3) 6548(1) 43(1) 

C(22) 8339(2) 4230(3) 6041(2) 43(1) 

C(23) 7917(2) 4081(3) 5507(1) 43(1) 

C(24) 7333(2) 4113(3) 5469(1) 39(1) 

C(25) 5204(1) 4141(3) 5971(1) 35(1) 

C(26) 5168(1) 5440(3) 5734(1) 38(1) 

C(27) 4777(2) 6379(3) 5837(1) 46(1) 

C(28) 4420(2) 6015(4) 6160(2) 59(1) 

C(29) 4435(2) 4695(4) 6367(2) 66(1) 

C(30) 4825(2) 3762(4) 6275(2) 53(1) 

C(31) 3421(2) 2606(5) 5088(2) 90(1) 

N(1) 5591(1) 3116(2) 5855(1) 32(1) 

N(2) 6321(1) 3758(2) 7101(1) 36(1) 

O(1) 4833(1) 1801(2) 5301(1) 46(1) 

O(2) 5745(1) 627(2) 4891(1) 43(1) 

O(3) 6436(1) 5561(2) 6257(1) 36(1) 

O(4) 3722(1) 2666(3) 4673(1) 69(1) 
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______________________________________________________________________________

Table 3.   Bond lengths [Å] and angles [°] for d18714. 

_____________________________________________________ 

C(1)-O(1)  1.236(3) 

C(1)-N(1)  1.349(4) 

C(1)-C(2)  1.505(4) 

C(2)-O(2)  1.417(3) 

C(2)-C(3)  1.509(4) 

C(2)-H(2)  1.0000 

C(3)-C(4)  1.547(4) 

C(3)-H(3A)  0.9900 

C(3)-H(3B)  0.9900 

C(4)-N(1)  1.504(4) 

C(4)-C(18)  1.553(4) 

C(4)-C(5)  1.567(4) 

C(5)-N(2)  1.464(3) 

C(5)-C(6)  1.524(4) 

C(5)-H(5)  1.0000 

C(6)-C(7)  1.386(4) 

C(6)-C(11)  1.392(4) 

C(7)-C(8)  1.395(5) 
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C(7)-H(7)  0.9500 

C(8)-C(9)  1.371(5) 

C(8)-H(8)  0.9500 

C(9)-C(10)  1.371(5) 

C(9)-H(9)  0.9500 

C(10)-C(11)  1.384(4) 

C(10)-H(10)  0.9500 

C(11)-H(11)  0.9500 

C(12)-C(13)  1.382(4) 

C(12)-C(17)  1.396(4) 

C(12)-N(2)  1.406(4) 

C(13)-C(14)  1.380(4) 

C(13)-H(13)  0.9500 

C(14)-C(15)  1.380(4) 

C(14)-H(14)  0.9500 

C(15)-C(16)  1.380(4) 

C(15)-H(15)  0.9500 

C(16)-C(17)  1.374(4) 

C(16)-H(16)  0.9500 

C(17)-H(17)  0.9500 

C(18)-O(3)  1.432(3) 
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C(18)-C(19)  1.519(4) 

C(18)-H(18)  1.0000 

C(19)-C(24)  1.387(4) 

C(19)-C(20)  1.391(4) 

C(20)-C(21)  1.382(4) 

C(20)-H(20)  0.9500 

C(21)-C(22)  1.391(4) 

C(21)-H(21)  0.9500 

C(22)-C(23)  1.370(4) 

C(22)-H(22)  0.9500 

C(23)-C(24)  1.384(4) 

C(23)-H(23)  0.9500 

C(24)-H(24)  0.9500 

C(25)-C(26)  1.377(4) 

C(25)-C(30)  1.378(4) 

C(25)-N(1)  1.450(4) 

C(26)-C(27)  1.387(4) 

C(26)-H(26)  0.9500 

C(27)-C(28)  1.364(5) 

C(27)-H(27)  0.9500 

C(28)-C(29)  1.372(5) 
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C(28)-H(28)  0.9500 

C(29)-C(30)  1.371(5) 

C(29)-H(29)  0.9500 

C(30)-H(30)  0.9500 

C(31)-O(4)  1.394(5) 

C(31)-H(31A)  0.9800 

C(31)-H(31B)  0.9800 

C(31)-H(31C)  0.9800 

N(2)-H(2')  0.9945 

O(2)-H(2A)  0.9747 

O(3)-H(3')  0.9833 

O(4)-H(4')  0.8805 

O(1)-C(1)-N(1) 124.7(3) 

O(1)-C(1)-C(2) 124.5(3) 

N(1)-C(1)-C(2) 110.8(3) 

O(2)-C(2)-C(1) 111.6(2) 

O(2)-C(2)-C(3) 110.0(2) 

C(1)-C(2)-C(3) 102.8(2) 

O(2)-C(2)-H(2) 110.7 

C(1)-C(2)-H(2) 110.7 

C(3)-C(2)-H(2) 110.7 
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C(2)-C(3)-C(4) 107.4(2) 

C(2)-C(3)-H(3A) 110.2 

C(4)-C(3)-H(3A) 110.2 

C(2)-C(3)-H(3B) 110.2 

C(4)-C(3)-H(3B) 110.2 

H(3A)-C(3)-H(3B) 108.5 

N(1)-C(4)-C(3) 100.8(2) 

N(1)-C(4)-C(18) 111.4(2) 

C(3)-C(4)-C(18) 106.5(2) 

N(1)-C(4)-C(5) 112.4(2) 

C(3)-C(4)-C(5) 110.8(2) 

C(18)-C(4)-C(5) 114.0(2) 

N(2)-C(5)-C(6) 113.1(2) 

N(2)-C(5)-C(4) 109.5(2) 

C(6)-C(5)-C(4) 111.7(2) 

N(2)-C(5)-H(5) 107.4 

C(6)-C(5)-H(5) 107.4 

C(4)-C(5)-H(5) 107.4 

C(7)-C(6)-C(11) 118.3(3) 

C(7)-C(6)-C(5) 121.4(3) 

C(11)-C(6)-C(5) 120.2(3) 
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C(6)-C(7)-C(8) 119.7(3) 

C(6)-C(7)-H(7) 120.1 

C(8)-C(7)-H(7) 120.1 

C(9)-C(8)-C(7) 120.9(4) 

C(9)-C(8)-H(8) 119.6 

C(7)-C(8)-H(8) 119.6 

C(10)-C(9)-C(8) 119.7(3) 

C(10)-C(9)-H(9) 120.1 

C(8)-C(9)-H(9) 120.1 

C(9)-C(10)-C(11) 119.9(3) 

C(9)-C(10)-H(10) 120.0 

C(11)-C(10)-H(10) 120.0 

C(10)-C(11)-C(6) 121.1(3) 

C(10)-C(11)-H(11) 119.5 

C(6)-C(11)-H(11) 119.5 

C(13)-C(12)-C(17) 118.3(3) 

C(13)-C(12)-N(2) 122.6(2) 

C(17)-C(12)-N(2) 119.1(3) 

C(14)-C(13)-C(12) 120.4(3) 

C(14)-C(13)-H(13) 119.8 

C(12)-C(13)-H(13) 119.8 
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C(15)-C(14)-C(13) 120.9(3) 

C(15)-C(14)-H(14) 119.6 

C(13)-C(14)-H(14) 119.6 

C(14)-C(15)-C(16) 119.1(3) 

C(14)-C(15)-H(15) 120.4 

C(16)-C(15)-H(15) 120.4 

C(17)-C(16)-C(15) 120.2(3) 

C(17)-C(16)-H(16) 119.9 

C(15)-C(16)-H(16) 119.9 

C(16)-C(17)-C(12) 121.1(3) 

C(16)-C(17)-H(17) 119.5 

C(12)-C(17)-H(17) 119.5 

O(3)-C(18)-C(19) 109.3(2) 

O(3)-C(18)-C(4) 112.0(2) 

C(19)-C(18)-C(4) 113.9(2) 

O(3)-C(18)-H(18) 107.1 

C(19)-C(18)-H(18) 107.1 

C(4)-C(18)-H(18) 107.1 

C(24)-C(19)-C(20) 118.0(3) 

C(24)-C(19)-C(18) 120.4(3) 

C(20)-C(19)-C(18) 121.5(3) 
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C(21)-C(20)-C(19) 121.3(3) 

C(21)-C(20)-H(20) 119.4 

C(19)-C(20)-H(20) 119.4 

C(20)-C(21)-C(22) 119.8(3) 

C(20)-C(21)-H(21) 120.1 

C(22)-C(21)-H(21) 120.1 

C(23)-C(22)-C(21) 119.5(3) 

C(23)-C(22)-H(22) 120.3 

C(21)-C(22)-H(22) 120.3 

C(22)-C(23)-C(24) 120.6(3) 

C(22)-C(23)-H(23) 119.7 

C(24)-C(23)-H(23) 119.7 

C(23)-C(24)-C(19) 121.0(3) 

C(23)-C(24)-H(24) 119.5 

C(19)-C(24)-H(24) 119.5 

C(26)-C(25)-C(30) 119.5(3) 

C(26)-C(25)-N(1) 121.2(3) 

C(30)-C(25)-N(1) 119.0(3) 

C(25)-C(26)-C(27) 119.7(3) 

C(25)-C(26)-H(26) 120.2 

C(27)-C(26)-H(26) 120.2 
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C(28)-C(27)-C(26) 120.4(3) 

C(28)-C(27)-H(27) 119.8 

C(26)-C(27)-H(27) 119.8 

C(27)-C(28)-C(29) 119.6(3) 

C(27)-C(28)-H(28) 120.2 

C(29)-C(28)-H(28) 120.2 

C(30)-C(29)-C(28) 120.6(4) 

C(30)-C(29)-H(29) 119.7 

C(28)-C(29)-H(29) 119.7 

C(29)-C(30)-C(25) 120.1(3) 

C(29)-C(30)-H(30) 120.0 

C(25)-C(30)-H(30) 120.0 

O(4)-C(31)-H(31A) 109.5 

O(4)-C(31)-H(31B) 109.5 

H(31A)-C(31)-H(31B) 109.5 

O(4)-C(31)-H(31C) 109.5 

H(31A)-C(31)-H(31C) 109.5 

H(31B)-C(31)-H(31C) 109.5 

C(1)-N(1)-C(25) 119.1(3) 

C(1)-N(1)-C(4) 112.7(2) 

C(25)-N(1)-C(4) 128.1(2) 
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C(12)-N(2)-C(5) 119.8(2) 

C(12)-N(2)-H(2') 108.2 

C(5)-N(2)-H(2') 109.2 

C(2)-O(2)-H(2A) 98.2 

C(18)-O(3)-H(3') 107.1 

C(31)-O(4)-H(4') 103.4 

_____________________________________________________________ 

Symmetry transformations used to generate equivalent atoms:  

 Table 4.   Anisotropic displacement parameters (Å2x 103)for d18714.  The anisotropic 

displacement factor exponent takes the form: -  

______________________________________________________________________________ 

 U11 U22 U33 U23 U13 U12 

______________________________________________________________________________ 

C(1) 39(2)  29(2) 35(2)  -1(1) 6(1)  -5(1) 

C(2) 43(2)  26(2) 31(2)  -3(1) 10(1)  -1(1) 

C(3) 37(2)  26(2) 32(2)  -3(1) 10(1)  3(1) 

C(4) 30(2)  26(2) 32(2)  -2(1) 8(1)  -1(1) 

C(5) 35(2)  26(2) 33(2)  -2(1) 10(1)  2(1) 

C(6) 41(2)  30(2) 28(2)  -1(1) 9(1)  -2(1) 

C(7) 41(2)  51(2) 41(2)  10(2) 11(2)  -1(2) 

C(8) 45(2)  70(3) 60(2)  23(2) 8(2)  -18(2) 
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C(9) 76(3)  41(2) 50(2)  9(2) -4(2)  -18(2) 

C(10) 70(3)  31(2) 41(2)  -1(2) 8(2)  -4(2) 

C(11) 57(2)  29(2) 36(2)  0(1) 14(2)  0(2) 

C(12) 37(2)  30(2) 33(2)  -3(1) 11(1)  -3(1) 

C(13) 58(2)  32(2) 35(2)  -6(1) 8(2)  -1(2) 

C(14) 62(2)  41(2) 39(2)  2(2) 5(2)  0(2) 

C(15) 57(2)  49(2) 33(2)  -9(2) 11(2)  -11(2) 

C(16) 47(2)  38(2) 46(2)  -16(2) 21(2)  -9(2) 

C(17) 47(2)  31(2) 42(2)  -2(1) 20(2)  1(1) 

C(18) 35(2)  26(2) 31(2)  -2(1) 9(1)  2(1) 

C(19) 37(2)  22(1) 34(2)  -1(1) 10(1)  -4(1) 

C(20) 40(2)  31(2) 36(2)  -3(1) 12(2)  -3(1) 

C(21) 38(2)  37(2) 48(2)  -1(2) 6(2)  -1(2) 

C(22) 38(2)  36(2) 59(2)  4(2) 20(2)  3(2) 

C(23) 49(2)  40(2) 47(2)  2(2) 25(2)  -1(2) 

C(24) 50(2)  31(2) 35(2)  1(1) 14(2)  -2(2) 

C(25) 33(2)  33(2) 37(2)  -1(1) 9(1)  5(1) 

C(26) 39(2)  32(2) 39(2)  -1(1) 7(1)  0(1) 

C(27) 49(2)  33(2) 53(2)  -1(2) 9(2)  9(2) 

C(28) 59(3)  52(2) 73(3)  3(2) 29(2)  22(2) 

C(29) 60(3)  69(3) 81(3)  18(2) 39(2)  26(2) 
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C(30) 49(2)  47(2) 68(2)  16(2) 28(2)  14(2) 

C(31) 72(3)  101(4) 93(3)  11(3) 17(3)  3(3) 

N(1) 31(2)  25(1) 40(1)  -2(1) 11(1)  0(1) 

N(2) 44(2)  31(1) 34(1)  -4(1) 11(1)  5(1) 

O(1) 34(1)  37(1) 58(1)  -5(1) 2(1)  -7(1) 

O(2) 58(2)  32(1) 35(1)  -7(1) 12(1)  -6(1) 

O(3) 43(1)  24(1) 42(1)  -4(1) 12(1)  1(1) 

O(4) 58(2)  74(2) 77(2)  37(2) 21(2)  18(1) 

Table 5.   Hydrogen coordinates ( x 104) and isotropic displacement parameters (Å2x 103) 

for d18714. 

_____________________________________________________________________________ 

 x  y  z  U(eq) 

______________________________________________________________________________ 

H(2) 5863 227 5744 40 

H(3A) 6471 2317 5349 38 

H(3B) 6710 1359 5922 38 

H(5) 6917 2667 6861 37 

H(7) 5522 1818 7009 54 

H(8) 5165 -416 7019 72 

H(9) 5715 -2296 6916 73 

H(10) 6653 -1973 6861 59 



61 
 

H(11) 7002 239 6815 49 

H(13) 6966 2021 7880 52 

H(14) 7460 2407 8869 60 

H(15) 7466 4579 9281 56 

H(16) 6982 6387 8687 51 

H(17) 6480 6006 7703 46 

H(18) 6305 4616 5495 37 

H(20) 7482 4560 6857 43 

H(21) 8464 4504 6921 51 

H(22) 8740 4213 6064 52 

H(23) 8027 3956 5160 51 

H(24) 7046 4018 5095 47 

H(26) 5409 5691 5501 45 

H(27) 4757 7282 5680 56 

H(28) 4164 6671 6243 71 

H(29) 4173 4426 6575 79 

H(30) 4833 2852 6422 63 

H(31A) 3427 1662 5233 136 

H(31B) 3016 2897 4905 136 

H(31C) 3608 3217 5419 136 

H(2') 6288 4650 6890 83 
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H(2A) 5485 -145 4881 83 

H(3') 6367 6368 5996 83 

H(4') 4076 2396 4873 83 

______________________________________________________________________________ 

4.4 Crystallographic data for compound 8a: 

 

 Table 1.  Crystal data and structure refinement for 160816LT_0M_A. 

Identification code  160816LT_0m_a 

Empirical formula  C24 H22 N2 O2 

Formula weight  370.43 

Temperature  100(2) K 

Wavelength  0.71073 Å 

Crystal system  Monoclinic 
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Space group  P 21/n 

Unit cell dimensions a = 13.7372(10) Å a= 90°. 

 b = 7.3706(5) Å b= 106.653(4)°. 

 c = 19.7024(14) Å g = 90°. 

Volume 1911.2(2) Å3 

Z 4 

Density (calculated) 1.287 Mg/m3 

Absorption coefficient 0.082 mm-1 

F(000) 784 

Crystal size 0.15 x 0.04 x 0.01 mm3 

Theta range for data collection 1.613 to 26.397°. 

Index ranges -17<=h<=17, -8<=k<=8, -24<=l<=24 

Reflections collected 11858 

Independent reflections 3834 [R(int) = 0.0475] 

Completeness to theta = 25.242° 98.4 %  

Absorption correction Semi-empirical from equivalents 

Max. and min. transmission 0.9485 and 0.8028 

Refinement method Full-matrix least-squares on F2 

Data / restraints / parameters 3834 / 0 / 258 

Goodness-of-fit on F2 1.086 

Final R indices [I>2sigma(I)] R1 = 0.0607, wR2 = 0.1533 
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R indices (all data) R1 = 0.1143, wR2 = 0.1968 

Extinction coefficient n/a 

Largest diff. peak and hole 0.714 and -0.774 e.Å-3 

Table 2.  Atomic coordinates  ( x 104) and equivalent  isotropic displacement parameters (Å2x 

103) 

for 160816LT_0M_A.  U(eq) is defined as one third of  the trace of the orthogonalized Uij tensor. 

______________________________________________________________________________

__  

 x y z U(eq) 

______________________________________________________________________________  

N(1) 4388(2) 5212(4) 7771(1) 33(1) 

N(2) 3994(2) 8542(3) 6593(1) 20(1) 

O(1) 4180(5) 3497(8) 7816(3) 24(1) 

O(1') 5023(2) 3422(4) 7974(2) 24(1) 

O(2) 5030(1) 8259(3) 6538(1) 25(1) 

C(1) 4731(3) 2493(5) 7380(2) 41(1) 

C(2) 4746(2) 3769(4) 6783(2) 23(1) 

C(3) 5773(2) 4002(4) 6657(2) 25(1) 

C(4) 6320(2) 2694(5) 6405(2) 35(1) 

C(5) 7275(3) 3155(6) 6353(2) 44(1) 

C(6) 7679(2) 4866(6) 6549(2) 40(1) 

C(7) 7135(2) 6170(5) 6797(2) 32(1) 
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C(8) 6167(2) 5718(4) 6834(1) 23(1) 

C(9) 5440(2) 6899(4) 7070(2) 21(1) 

C(10) 4525(2) 5648(4) 7063(1) 19(1) 

C(11) 3619(2) 6643(4) 6554(2) 24(1) 

C(12) 2612(2) 6495(5) 6727(2) 48(1) 

C(13) 4796(2) 6346(4) 8369(1) 21(1) 

C(14) 4591(2) 8198(4) 8322(2) 20(1) 

C(15) 4985(2) 9309(4) 8902(2) 24(1) 

C(16) 5566(2) 8594(5) 9538(2) 29(1) 

C(17) 5743(2) 6758(5) 9591(2) 33(1) 

C(18) 5360(2) 5624(4) 9015(2) 29(1) 

C(19) 3480(2) 9721(4) 6022(1) 20(1) 

C(20) 3820(2) 10035(4) 5431(2) 25(1) 

C(21) 3335(2) 11307(4) 4934(2) 30(1) 

C(22) 2505(2) 12264(4) 5016(2) 28(1) 

C(23) 2151(2) 11923(4) 5592(2) 26(1) 

C(24) 2640(2) 10677(4) 6101(2) 23(1) 

______________________________________________________________________________

Table 3.   Bond lengths [Å] and angles [°] for  160816LT_0M_A. 

_____________________________________________________  

N(1)-O(1)  1.305(7) 
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N(1)-C(13)  1.421(4) 

N(1)-C(10)  1.496(4) 

N(1)-O(1')  1.569(4) 

N(2)-C(19)  1.436(4) 

N(2)-O(2)  1.472(3) 

N(2)-C(11)  1.486(4) 

O(1)-C(1)  1.493(7) 

O(2)-C(9)  1.442(3) 

C(1)-C(2)  1.511(4) 

C(1)-H(1A)  0.9789 

C(1)-H(1B)  0.9686 

C(2)-C(3)  1.512(4) 

C(2)-C(10)  1.552(4) 

C(2)-H(2)  1.0000 

C(3)-C(8)  1.381(4) 

C(3)-C(4)  1.398(4) 

C(4)-C(5)  1.387(5) 

C(4)-H(4)  0.9500 

C(5)-C(6)  1.387(5) 

C(5)-H(5)  0.9500 

C(6)-C(7)  1.389(5) 
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C(6)-H(6)  0.9500 

C(7)-C(8)  1.394(4) 

C(7)-H(7)  0.9500 

C(8)-C(9)  1.496(4) 

C(9)-C(10)  1.556(4) 

C(9)-H(9)  1.0000 

C(10)-C(11)  1.543(4) 

C(11)-C(12)  1.521(4) 

C(11)-H(11)  1.0000 

C(12)-H(12A)  0.9800 

C(12)-H(12B)  0.9800 

C(12)-H(12C)  0.9800 

C(13)-C(14)  1.392(4) 

C(13)-C(18)  1.393(4) 

C(14)-C(15)  1.385(4) 

C(14)-H(14)  0.9500 

C(15)-C(16)  1.382(4) 

C(15)-H(15)  0.9500 

C(16)-C(17)  1.373(5) 

C(16)-H(16)  0.9500 

C(17)-C(18)  1.386(4) 
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C(17)-H(17)  0.9500 

C(18)-H(18)  0.9500 

C(19)-C(20)  1.393(4) 

C(19)-C(24)  1.398(4) 

C(20)-C(21)  1.382(4) 

C(20)-H(20)  0.9500 

C(21)-C(22)  1.390(4) 

C(21)-H(21)  0.9500 

C(22)-C(23)  1.379(4) 

C(22)-H(22)  0.9500 

C(23)-C(24)  1.383(4) 

C(23)-H(23)  0.9500 

C(24)-H(24)  0.9500 

 

O(1)-N(1)-C(13) 123.8(4) 

O(1)-N(1)-C(10) 111.1(3) 

C(13)-N(1)-C(10) 121.4(2) 

C(13)-N(1)-O(1') 103.0(2) 

C(10)-N(1)-O(1') 102.0(2) 

C(19)-N(2)-O(2) 107.30(18) 

C(19)-N(2)-C(11) 116.4(2) 
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O(2)-N(2)-C(11) 100.99(19) 

N(1)-O(1)-C(1) 106.5(5) 

C(9)-O(2)-N(2) 103.27(17) 

O(1)-C(1)-C(2) 105.2(3) 

O(1)-C(1)-H(1A) 111.1 

C(2)-C(1)-H(1A) 110.8 

O(1)-C(1)-H(1B) 111.6 

C(2)-C(1)-H(1B) 111.6 

H(1A)-C(1)-H(1B) 106.7 

C(1)-C(2)-C(3) 114.9(2) 

C(1)-C(2)-C(10) 103.4(2) 

C(3)-C(2)-C(10) 104.1(2) 

C(1)-C(2)-H(2) 111.3 

C(3)-C(2)-H(2) 111.3 

C(10)-C(2)-H(2) 111.3 

C(8)-C(3)-C(4) 120.7(3) 

C(8)-C(3)-C(2) 112.3(2) 

C(4)-C(3)-C(2) 127.1(3) 

C(5)-C(4)-C(3) 118.2(3) 

C(5)-C(4)-H(4) 120.9 

C(3)-C(4)-H(4) 120.9 
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C(4)-C(5)-C(6) 120.9(3) 

C(4)-C(5)-H(5) 119.5 

C(6)-C(5)-H(5) 119.5 

C(5)-C(6)-C(7) 121.0(3) 

C(5)-C(6)-H(6) 119.5 

C(7)-C(6)-H(6) 119.5 

C(6)-C(7)-C(8) 118.0(3) 

C(6)-C(7)-H(7) 121.0 

C(8)-C(7)-H(7) 121.0 

C(3)-C(8)-C(7) 121.1(3) 

C(3)-C(8)-C(9) 111.3(2) 

C(7)-C(8)-C(9) 127.5(3) 

O(2)-C(9)-C(8) 109.6(2) 

O(2)-C(9)-C(10) 105.1(2) 

C(8)-C(9)-C(10) 105.2(2) 

O(2)-C(9)-H(9) 112.2 

C(8)-C(9)-H(9) 112.2 

C(10)-C(9)-H(9) 112.2 

N(1)-C(10)-C(11) 114.5(2) 

N(1)-C(10)-C(2) 103.3(2) 

C(11)-C(10)-C(2) 113.3(2) 
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N(1)-C(10)-C(9) 115.9(2) 

C(11)-C(10)-C(9) 102.9(2) 

C(2)-C(10)-C(9) 107.0(2) 

N(2)-C(11)-C(12) 112.3(2) 

N(2)-C(11)-C(10) 102.2(2) 

C(12)-C(11)-C(10) 115.8(2) 

N(2)-C(11)-H(11) 108.7 

C(12)-C(11)-H(11) 108.7 

C(10)-C(11)-H(11) 108.7 

C(11)-C(12)-H(12A) 109.5 

C(11)-C(12)-H(12B) 109.5 

H(12A)-C(12)-H(12B) 109.5 

C(11)-C(12)-H(12C) 109.5 

H(12A)-C(12)-H(12C) 109.5 

H(12B)-C(12)-H(12C) 109.5 

C(14)-C(13)-C(18) 119.0(3) 

C(14)-C(13)-N(1) 119.8(3) 

C(18)-C(13)-N(1) 121.1(3) 

C(15)-C(14)-C(13) 120.1(3) 

C(15)-C(14)-H(14) 119.9 

C(13)-C(14)-H(14) 119.9 
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C(16)-C(15)-C(14) 120.7(3) 

C(16)-C(15)-H(15) 119.7 

C(14)-C(15)-H(15) 119.7 

C(17)-C(16)-C(15) 119.2(3) 

C(17)-C(16)-H(16) 120.4 

C(15)-C(16)-H(16) 120.4 

C(16)-C(17)-C(18) 121.0(3) 

C(16)-C(17)-H(17) 119.5 

C(18)-C(17)-H(17) 119.5 

C(17)-C(18)-C(13) 119.9(3) 

C(17)-C(18)-H(18) 120.0 

C(13)-C(18)-H(18) 120.0 

C(20)-C(19)-C(24) 119.6(3) 

C(20)-C(19)-N(2) 123.2(2) 

C(24)-C(19)-N(2) 117.1(2) 

C(21)-C(20)-C(19) 119.8(3) 

C(21)-C(20)-H(20) 120.1 

C(19)-C(20)-H(20) 120.1 

C(20)-C(21)-C(22) 120.4(3) 

C(20)-C(21)-H(21) 119.8 

C(22)-C(21)-H(21) 119.8 
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C(23)-C(22)-C(21) 119.9(3) 

C(23)-C(22)-H(22) 120.1 

C(21)-C(22)-H(22) 120.1 

C(22)-C(23)-C(24) 120.4(3) 

C(22)-C(23)-H(23) 119.8 

C(24)-C(23)-H(23) 119.8 

C(23)-C(24)-C(19) 119.9(3) 

C(23)-C(24)-H(24) 120.0 

C(19)-C(24)-H(24) 120.0 

_____________________________________________________________  

Symmetry transformations used to generate equivalent atoms:  

 Table 4.   Anisotropic displacement parameters  (Å2x 103) for 160816LT_0M_A.  The 

anisotropic 

displacement factor exponent takes the form:  -2p2[ h2 a*2U11 + ...  + 2 h k a* b* U12 ] 

______________________________________________________________________________  

 U11 U22  U33 U23 U13 U12 

______________________________________________________________________________  

N(1) 47(2)  25(2) 33(2)  -5(1) 23(1)  -15(1) 

N(2) 14(1)  22(1) 30(1)  3(1) 14(1)  2(1) 

O(1) 29(1)  13(2) 32(2)  6(1) 11(1)  3(1) 

O(1') 29(1)  13(2) 32(2)  6(1) 11(1)  3(1) 
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O(2) 12(1)  32(1) 36(1)  13(1) 13(1)  4(1) 

C(1) 52(2)  33(2) 48(2)  10(2) 30(2)  16(2) 

C(2) 22(1)  20(2) 31(2)  2(1) 14(1)  2(1) 

C(3) 21(1)  35(2) 22(2)  4(1) 11(1)  7(1) 

C(4) 33(2)  43(2) 32(2)  0(2) 16(1)  14(2) 

C(5) 32(2)  68(3) 36(2)  7(2) 18(2)  25(2) 

C(6) 20(2)  73(3) 32(2)  17(2) 16(1)  14(2) 

C(7) 18(1)  50(2) 31(2)  13(2) 10(1)  4(1) 

C(8) 17(1)  34(2) 20(2)  7(1) 9(1)  4(1) 

C(9) 16(1)  25(2) 25(2)  7(1) 10(1)  0(1) 

C(10) 17(1)  20(2) 24(2)  -1(1) 10(1)  0(1) 

C(11) 18(1)  18(2) 35(2)  2(1) 9(1)  0(1) 

C(12) 17(2)  33(2) 95(3)  20(2) 21(2)  1(1) 

C(13) 20(1)  22(2) 24(2)  0(1) 14(1)  -2(1) 

C(14) 17(1)  25(2) 24(2)  2(1) 13(1)  3(1) 

C(15) 25(2)  22(2) 33(2)  -1(1) 21(1)  -3(1) 

C(16) 25(2)  38(2) 29(2)  -6(1) 15(1)  -10(1) 

C(17) 21(2)  55(2) 22(2)  4(2) 8(1)  5(1) 

C(18) 33(2)  26(2) 33(2)  7(1) 19(1)  6(1) 

C(19) 18(1)  18(2) 25(2)  0(1) 9(1)  0(1) 

C(20) 24(2)  28(2) 28(2)  3(1) 15(1)  6(1) 
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C(21) 29(2)  38(2) 26(2)  6(1) 15(1)  5(1) 

C(22) 27(2)  28(2) 30(2)  5(1) 8(1)  5(1) 

C(23) 18(1)  25(2) 36(2)  -2(1) 10(1)  4(1) 

C(24) 21(1)  24(2) 28(2)  -1(1) 13(1)  0(1) 

______________________________________________________________________________  

Table 5.   Hydrogen coordinates ( x 104) and isotropic  displacement parameters (Å2x 10 3) 

for 160816LT_0M_A. 

______________________________________________________________________________

__  

 x  y  z  U(eq) 

______________________________________________________________________________ 

 H(1A) 4381 1362 7196 49 

H(1B) 5412 2164 7657 49 

H(2) 4214 3437 6337 28 

H(4) 6045 1520 6274 42 

H(5) 7657 2288 6181 52 

H(6) 8337 5149 6514 48 

H(7) 7416 7337 6937 38 

H(9) 5756 7444 7547 25 

H(11) 3527 6175 6063 28 

H(12A) 2676 7056 7189 71 

H(12B) 2429 5214 6742 71 
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H(12C) 2082 7121 6362 71 

H(14) 4181 8701 7890 24 

H(15) 4854 10576 8863 29 

H(16) 5841 9363 9934 35 

H(17) 6132 6258 10029 39 

H(18) 5483 4355 9061 35 

H(20) 4384 9377 5370 30 

H(21) 3570 11528 4532 36 

H(22) 2181 13151 4677 34 

H(23) 1570 12547 5640 31 

H(24) 2404 10471 6503 28 
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