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Table S1. Crystal data and structure refinement for compound 14.

Formula C37H34N2O
Formula weight 522.66
Size 0.19 x 0.11 x 0.05 mm
Crystal morphology Colourless fragment
Temperature 150K
Wavelength 0.71073 Å [Mo-K]
Crystal system Orthorhombic
Space group P212121

Unit cell dimensions a = 10.9909(10) Å α = 90°
b = 13.0053(11) Å β = 90°
c = 20.0553(18) Å γ = 90° 

Volume 2866.7(4) Å3

Z 4
Density (calculated) 1.211 Mg/m3

Absorption coefficient 0.072 mm-1

F(000) 1112
Data collection range 2.57   θ  27.94°
Index ranges -13  h 14, -14  k  17, -25  l  26
Reflections collected 27053
Independent reflections 3842 [R(int) = 0.0786]
Observed reflections 2744 [I >2σ(I)]
Absorption correction multi-scan
Max. and min. transmission 0.9964 and 0.8278
Refinement method Full
Data / restraints / parameters 3114 / 0 / 365
Goodness of fit 1.063
Final R indices [I >2σ(I)] R1 = 0.0431, wR2 = 0.0957
R indices (all data) R1 = 0.0669, wR2 = 0.1087
Largest diff. peak and hole 0.190 and -0.182e.Å-3
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Table 2. Atomic co-ordinates (x 104) and equivalent isotropic displacement parameters (Å2 x 104) with

standard uncertainties (s.u.s) in parentheses. Ueq is defined as 1/3 of the trace of the orthogonalized Uij

tensor.

__________________________________________________________________________

x y z Ueq

__________________________________________________________________________

O(4) 8371.3(16) 8420.9(16) 1240.2(9) 322(5)
C(31) 7239(3) 7247(2) 577.9(13) 251(6)
C(1) 6230(2) 9238(2) 1957.3(14) 255(6)
C(13) 7839(3) 10224(2) 2664.6(13) 257(6)
C(2) 6229(3) 8365(2) 1454.5(14) 266(6)
N(57) 1710(2) 8224.1(19) 3834.3(12) 334(6)
C(52) 3428(3) 10363(2) 3014.5(13) 274(6)
C(3) 7206(2) 8035(2) 1113.4(13) 256(6)
C(61) 3952(2) 11518(2) 1599.4(13) 253(6)
C(56) 3287(2) 8955(2) 2247.8(13) 252(6)
C(14) 7558(2) 9516(2) 2132.7(13) 246(6)
C(6) 9759(2) 9326(2) 1923.9(14) 306(7)
C(64) 2951(3) 13307(2) 945.8(14) 306(7)
C(36) 8363(3) 6937(2) 290.5(14) 296(7)
C(65) 2203(3) 12559(2) 1245.9(15) 320(7)
C(33) 6208(3) 6042(2) -171.7(14) 329(7)
C(12) 6919(3) 10708(2) 3062.3(14) 293(7)
C(32) 6165(3) 6777(2) 332.5(14) 287(7)
C(66) 2683(3) 11701(2) 1561.3(14) 295(7)
C(11) 7212(3) 11412(2) 3549.5(14) 329(7)
C(5) 8511(2) 9098(2) 1773.6(13) 270(6)
N(67) 2472(3) 14141(2) 593.9(13) 402(7)
C(55) 2635(3) 8377(2) 2715.3(14) 273(6)
C(53) 2796(3) 9791(2) 3496.0(14) 284(7)
C(41) 4450(2) 10540(2) 1876.0(13) 247(6)
C(10) 8444(3) 11677(3) 3676.3(15) 377(8)
C(59) 1305(3) 7179(3) 3658.3(18) 418(8)
C(9) 9356(3) 11214(2) 3312.3(15) 364(8)
C(54) 2385(2) 8786(2) 3354.6(13) 260(6)
C(7) 10026(3) 10002(2) 2420.8(14) 304(7)
C(51) 3706(2) 9952(2) 2382.6(13) 240(6)
C(34) 7327(3) 5743(2) -449.7(14) 345(7)
C(35) 8394(3) 6199(2) -214.4(15) 346(7)
C(8) 9089(3) 10486(2) 2805.2(14) 282(7)
C(69) 1163(3) 14167(3) 443.7(18) 465(9)
C(62) 4695(3) 12309(2) 1342.2(14) 305(7)
C(63) 4232(3) 13175(2) 1027.0(15) 318(7)
C(68) 3272(3) 14786(3) 188.5(17) 457(9)
C(40) 5555(2) 10164(2) 1675.4(13) 261(6)
C(58) 1985(3) 8380(3) 4538.6(15) 495(10)

__________________________________________________________________________
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Table 3. Anisotropic displacement parameters (Å2 x 103). The anisotropic displacement factor exponent
takes the form: -2π2[h2a*2U11 + ... + 2 h k a* b* U12]
__________________________________________________________________________

U11 U22 U33 U23 U13 U12

__________________________________________________________________________

O(4) 19.4(10) 46.5(13) 30.8(11) -10.7(10) 0.8(9) -2.4(10)
C(31) 25.9(15) 28.9(15) 20.5(13) 4.4(12) -1.2(12) 0.5(13)
C(1) 19.6(14) 31.9(16) 24.9(14) -0.7(14) 1.7(11) -3.2(12)
C(13) 28.4(15) 28.3(15) 20.5(13) 4.0(13) 0.1(12) 1.3(13)
C(2) 22.2(14) 30.0(16) 27.5(14) 1.1(14) 1.0(12) -4.5(13)
N(57) 39.5(14) 32.6(14) 28.2(13) 1.5(11) 7.2(12) -1.9(12)
C(52) 26.8(15) 27.5(15) 28.0(14) -4.8(13) -2.1(12) -0.6(13)
C(3) 19.8(14) 31.1(16) 25.9(14) 4.5(13) 0.3(12) -3.2(12)
C(61) 23.2(14) 27.7(15) 25.2(14) -1.9(13) -1.8(12) -0.9(12)
C(56) 24.3(14) 30.9(16) 20.4(13) -3.7(12) -0.8(11) 3.5(13)
C(14) 20.0(14) 29.6(15) 24.1(14) 4.9(12) 0.4(11) 0.0(12)
C(6) 21.0(15) 40.7(19) 30.0(15) -1.7(15) 0.6(12) 3.7(13)
C(64) 33.9(17) 29.0(16) 29.0(15) -2.8(14) -1.1(13) 1.3(14)
C(36) 26.4(16) 34.6(17) 27.8(15) 2.4(13) 1.6(13) 0.5(14)
C(65) 25.3(15) 33.7(17) 36.9(17) 2.0(14) -0.4(14) 1.4(13)
C(33) 35.1(17) 37.2(18) 26.5(15) 1.6(15) -0.9(13) -6.4(15)
C(12) 31.2(16) 31.0(17) 25.5(14) 4.7(13) 2.4(12) 2.0(13)
C(32) 24.9(15) 36.5(17) 24.8(14) 1.8(14) 0.4(12) -0.8(14)
C(66) 23.5(15) 34.7(16) 30.2(15) 1.7(14) 4.1(13) -1.8(13)
C(11) 40.9(18) 31.6(17) 26.3(15) 3.3(14) 2.7(14) 3.4(14)
C(5) 24.0(15) 36.4(16) 20.7(14) -0.9(13) -0.6(12) -0.5(13)
N(67) 40.9(16) 33.1(15) 46.5(15) 10.4(13) -5.9(13) -0.2(13)
C(55) 25.1(14) 27.4(15) 29.3(15) -1.2(13) -0.4(12) 0.6(13)
C(53) 29.2(16) 33.8(16) 22.1(14) -3.1(13) 2.4(12) 1.6(13)
C(41) 23.9(14) 27.5(16) 22.6(14) -2.8(12) 1.3(11) -3.4(12)
C(10) 48(2) 35.7(18) 29.3(16) -4.9(14) -8.1(15) -0.5(16)
C(59) 40.4(19) 39.5(19) 45(2) 3.1(16) 10.3(16) -3.9(16)
C(9) 35.5(17) 40.0(19) 33.8(17) -3.4(15) -7.7(14) -1.9(15)
C(54) 20.1(14) 32.9(16) 25.1(14) 4.2(13) -0.8(11) 3.9(12)
C(7) 24.5(14) 37.7(19) 29.2(15) -0.7(15) -3.6(12) -1.7(13)
C(51) 18.8(13) 29.4(16) 23.7(14) 2.0(13) -0.3(11) 2.6(12)
C(34) 47.7(19) 31.7(17) 24.0(15) -2.7(13) 0.7(14) -0.9(15)
C(35) 35.4(18) 37.5(18) 30.7(16) 1.0(15) 6.7(14) 5.1(15)
C(8) 28.5(15) 30.5(17) 25.6(15) 3.1(13) -3.3(12) -0.9(13)
C(69) 41(2) 47(2) 51(2) 9.0(18) -9.4(16) 10.5(17)
C(62) 22.2(15) 34.8(17) 34.5(17) -2.8(14) -0.4(13) -3.6(13)
C(63) 28.9(16) 29.3(17) 37.3(17) 1.9(14) 0.1(13) -6.1(14)
C(68) 62(2) 36.9(19) 38.6(18) 5.9(16) 7.8(17) 0.9(18)
C(40) 25.4(15) 31.0(16) 21.7(14) 0.5(13) 2.0(11) -1.8(12)
C(58) 55(2) 66(2) 28.2(17) 6.8(17) 3.1(15) -13(2)

__________________________________________________________________________
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Table 4. Hydrogen atom co-ordinates (x 103) and isotropic displacement parameters
(Å2 x 102) with s.u.s in parentheses.
__________________________________________________________________________

x y z Ueq

__________________________________________________________________________

H(1) 5805. 9003. 2371. 31.
H(2) 5478. 8026. 1375. 32.
H(52) 3674. 11045. 3117. 33.
H(56) 3451. 8661. 1824. 30.
H(6) 10394. 9008. 1678. 37.
H(36) 9101. 7235. 444. 36.
H(65) 1345. 12646. 1232. 38.
H(33) 5475. 5740. -329. 40.
H(12) 6089. 10539. 2988. 35.
H(32) 5401. 6968. 516. 34.
H(66) 2142. 11220. 1759. 35.
H(11) 6583. 11723. 3804. 40.
H(55) 2359. 7706. 2603. 33.
H(53) 2642. 10083. 3922. 34.
H(10) 8638. 12169. 4009. 45.
H(59a) 847. 7201. 3239. 63.
H(59b) 783. 6909. 4014. 63.
H(59c) 2016. 6731. 3605. 63.
H(9) 10180. 11385. 3402. 44.
H(7) 10854. 10156. 2515. 37.
H(34) 7357. 5239. -792. 41.
H(35) 9154. 6004. -401. 41.
H(69a) 950. 13577. 163. 70.
H(69b) 967. 14805. 208. 70.
H(69c) 699. 14135. 861. 70.
H(62) 5552. 12246. 1387. 37.
H(63) 4774. 13685. 863. 38.
H(68a) 3917. 15073. 470. 69.
H(68b) 2799. 15347. -10. 69.
H(68c) 3637. 14370. -167. 69.
H(40) 5944. 10521. 1321. 31.
H(58a) 2827. 8174. 4627. 74.
H(58b) 1432. 7963. 4810. 74.
H(58c) 1880. 9108. 4651. 74.

__________________________________________________________________________
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Table 5. Interatomic distances (Å) with s.u.s in parentheses.

O(4)-C(5) 1.394(3) O(4)-C(3) 1.399(3)
C(31)-C(32) 1.417(4) C(31)-C(36) 1.422(4)
C(31)-C(3) 1.485(4) C(1)-C(2) 1.519(4)
C(1)-C(40) 1.523(4) C(1)-C(14) 1.544(4)
C(13)-C(12) 1.433(4) C(13)-C(14) 1.443(4)
C(13)-C(8) 1.443(4) C(2)-C(3) 1.344(4)
N(57)-C(54) 1.418(4) N(57)-C(58) 1.459(4)
N(57)-C(59) 1.473(4) C(52)-C(53) 1.403(4)
C(52)-C(51) 1.409(4) C(61)-C(62) 1.411(4)
C(61)-C(66) 1.417(4) C(61)-C(41) 1.492(4)
C(56)-C(55) 1.399(4) C(56)-C(51) 1.402(4)
C(14)-C(5) 1.383(4) C(6)-C(7) 1.361(4)
C(6)-C(5) 1.435(4) C(64)-N(67) 1.397(4)
C(64)-C(65) 1.409(4) C(64)-C(63) 1.427(4)
C(36)-C(35) 1.395(4) C(65)-C(66) 1.387(4)
C(33)-C(32) 1.392(4) C(33)-C(34) 1.405(4)
C(12)-C(11) 1.377(4) C(11)-C(10) 1.420(4)
N(67)-C(68) 1.462(4) N(67)-C(69) 1.470(4)
C(55)-C(54) 1.415(4) C(53)-C(54) 1.412(4)
C(41)-C(40) 1.369(4) C(41)-C(51) 1.512(4)
C(10)-C(9) 1.378(4) C(9)-C(8) 1.420(4)
C(7)-C(8) 1.433(4) C(34)-C(35) 1.396(4)
C(62)-C(63) 1.388(4)
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Table 6. Angles between interatomic vectors (°) with s.u.s in parentheses.

C(5)-O(4)-C(3) 117.9(2) C(32)-C(31)-C(36) 117.4(2)
C(32)-C(31)-C(3) 121.9(3) C(36)-C(31)-C(3) 120.7(2)
C(2)-C(1)-C(40) 110.2(2) C(2)-C(1)-C(14) 109.0(2)
C(40)-C(1)-C(14) 111.1(2) C(12)-C(13)-C(14) 122.7(3)
C(12)-C(13)-C(8) 117.3(2) C(14)-C(13)-C(8) 119.9(2)
C(3)-C(2)-C(1) 125.2(2) C(54)-N(57)-C(58) 118.5(3)
C(54)-N(57)-C(59) 118.1(2) C(58)-N(57)-C(59) 115.0(3)
C(53)-C(52)-C(51) 121.6(3) C(2)-C(3)-O(4) 121.6(2)
C(2)-C(3)-C(31) 127.4(3) O(4)-C(3)-C(31) 110.9(2)
C(62)-C(61)-C(66) 115.3(3) C(62)-C(61)-C(41) 123.1(2)
C(66)-C(61)-C(41) 121.6(2) C(55)-C(56)-C(51) 122.4(3)
C(5)-C(14)-C(13) 118.3(2) C(5)-C(14)-C(1) 120.4(2)
C(13)-C(14)-C(1) 121.3(2) C(7)-C(6)-C(5) 119.6(3)
N(67)-C(64)-C(65) 122.1(3) N(67)-C(64)-C(63) 121.5(3)
C(65)-C(64)-C(63) 116.4(3) C(35)-C(36)-C(31) 120.7(3)
C(66)-C(65)-C(64) 121.9(3) C(32)-C(33)-C(34) 120.5(3)
C(11)-C(12)-C(13) 121.4(3) C(33)-C(32)-C(31) 121.3(3)
C(65)-C(66)-C(61) 122.3(3) C(12)-C(11)-C(10) 120.8(3)
C(14)-C(5)-O(4) 124.3(2) C(14)-C(5)-C(6) 122.2(3)
O(4)-C(5)-C(6) 113.4(2) C(64)-N(67)-C(68) 120.0(3)
C(64)-N(67)-C(69) 119.4(3) C(68)-N(67)-C(69) 117.5(3)
C(56)-C(55)-C(54) 120.3(3) C(52)-C(53)-C(54) 120.7(3)
C(40)-C(41)-C(61) 121.3(2) C(40)-C(41)-C(51) 119.7(3)
C(61)-C(41)-C(51) 118.9(2) C(9)-C(10)-C(11) 119.5(3)
C(10)-C(9)-C(8) 121.3(3) C(53)-C(54)-C(55) 117.9(3)
C(53)-C(54)-N(57) 120.5(2) C(55)-C(54)-N(57) 121.5(3)
C(6)-C(7)-C(8) 121.5(3) C(56)-C(51)-C(52) 117.0(3)
C(56)-C(51)-C(41) 121.1(2) C(52)-C(51)-C(41) 122.0(3)
C(35)-C(34)-C(33) 118.9(3) C(36)-C(35)-C(34) 121.2(3)
C(9)-C(8)-C(7) 122.0(3) C(9)-C(8)-C(13) 119.6(3)
C(7)-C(8)-C(13) 118.4(3) C(63)-C(62)-C(61) 123.1(3)
C(62)-C(63)-C(64) 120.7(3) C(41)-C(40)-C(1) 127.2(2)
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Table 7. Torsion angles (°) with s.u.s in parentheses.
__________________________________________________________________________

C(40)-C(1)-C(2)-C(3) 109.4(3) C(14)-C(1)-C(2)-C(3) -12.8(4)
C(1)-C(2)-C(3)-O(4) 5.9(4) C(1)-C(2)-C(3)-C(31) -174.5(3)
C(5)-O(4)-C(3)-C(2) 5.5(4) C(5)-O(4)-C(3)-C(31) -174.1(2)
C(32)-C(31)-C(3)-C(2) 3.8(4) C(36)-C(31)-C(3)-C(2) -176.3(3)
C(32)-C(31)-C(3)-O(4) -176.6(3) C(36)-C(31)-C(3)-O(4) 3.3(4)
C(12)-C(13)-C(14)-C(5) 179.4(3) C(8)-C(13)-C(14)-C(5) 0.6(4)
C(12)-C(13)-C(14)-C(1) 0.3(4) C(8)-C(13)-C(14)-C(1) -178.5(3)
C(2)-C(1)-C(14)-C(5) 9.4(4) C(40)-C(1)-C(14)-C(5) -112.2(3)
C(2)-C(1)-C(14)-C(13) -171.6(2) C(40)-C(1)-C(14)-C(13) 66.8(3)
C(32)-C(31)-C(36)-C(35) 0.2(4) C(3)-C(31)-C(36)-C(35) -179.8(3)
N(67)-C(64)-C(65)-C(66) 176.2(3) C(63)-C(64)-C(65)-C(66) -4.6(4)
C(14)-C(13)-C(12)-C(11) -177.4(3) C(8)-C(13)-C(12)-C(11) 1.4(4)
C(34)-C(33)-C(32)-C(31) 0.3(4) C(36)-C(31)-C(32)-C(33) -0.2(4)
C(3)-C(31)-C(32)-C(33) 179.8(3) C(64)-C(65)-C(66)-C(61) -0.3(5)
C(62)-C(61)-C(66)-C(65) 4.9(4) C(41)-C(61)-C(66)-C(65) -173.4(3)
C(13)-C(12)-C(11)-C(10) -0.4(4) C(13)-C(14)-C(5)-O(4) -178.7(2)
C(1)-C(14)-C(5)-O(4) 0.4(4) C(13)-C(14)-C(5)-C(6) 1.6(4)
C(1)-C(14)-C(5)-C(6) -179.3(3) C(3)-O(4)-C(5)-C(14) -8.6(4)
C(3)-O(4)-C(5)-C(6) 171.1(3) C(7)-C(6)-C(5)-C(14) -2.2(5)
C(7)-C(6)-C(5)-O(4) 178.0(3) C(65)-C(64)-N(67)-C(68) -168.6(3)
C(63)-C(64)-N(67)-C(68) 12.2(4) C(65)-C(64)-N(67)-C(69) -9.3(4)
C(63)-C(64)-N(67)-C(69) 171.5(3) C(51)-C(56)-C(55)-C(54) -0.7(4)
C(51)-C(52)-C(53)-C(54) -1.8(4) C(62)-C(61)-C(41)-C(40) -25.8(4)
C(66)-C(61)-C(41)-C(40) 152.4(3) C(62)-C(61)-C(41)-C(51) 154.8(3)
C(66)-C(61)-C(41)-C(51) -27.0(4) C(12)-C(11)-C(10)-C(9) -0.8(5)
C(11)-C(10)-C(9)-C(8) 0.9(5) C(52)-C(53)-C(54)-C(55) 0.2(4)
C(52)-C(53)-C(54)-N(57) -177.8(3) C(56)-C(55)-C(54)-C(53) 1.0(4)
C(56)-C(55)-C(54)-N(57) 178.9(3) C(58)-N(57)-C(54)-C(53) -33.4(4)
C(59)-N(57)-C(54)-C(53) 179.9(3) C(58)-N(57)-C(54)-C(55) 148.7(3)
C(59)-N(57)-C(54)-C(55) 2.1(4) C(5)-C(6)-C(7)-C(8) 0.7(4)
C(55)-C(56)-C(51)-C(52) -0.9(4) C(55)-C(56)-C(51)-C(41) 177.6(3)
C(53)-C(52)-C(51)-C(56) 2.1(4) C(53)-C(52)-C(51)-C(41) -176.4(3)
C(40)-C(41)-C(51)-C(56) -61.8(4) C(61)-C(41)-C(51)-C(56) 117.5(3)
C(40)-C(41)-C(51)-C(52) 116.6(3) C(61)-C(41)-C(51)-C(52) -64.0(3)
C(32)-C(33)-C(34)-C(35) -0.3(4) C(31)-C(36)-C(35)-C(34) -0.3(4)
C(33)-C(34)-C(35)-C(36) 0.3(4) C(10)-C(9)-C(8)-C(7) 179.7(3)
C(10)-C(9)-C(8)-C(13) 0.1(4) C(6)-C(7)-C(8)-C(9) -178.2(3)
C(6)-C(7)-C(8)-C(13) 1.4(4) C(12)-C(13)-C(8)-C(9) -1.3(4)
C(14)-C(13)-C(8)-C(9) 177.6(3) C(12)-C(13)-C(8)-C(7) 179.1(3)
C(14)-C(13)-C(8)-C(7) -2.0(4) C(66)-C(61)-C(62)-C(63) -4.7(4)
C(41)-C(61)-C(62)-C(63) 173.6(3) C(61)-C(62)-C(63)-C(64) -0.1(5)
N(67)-C(64)-C(63)-C(62) -176.0(3) C(65)-C(64)-C(63)-C(62) 4.8(4)
C(61)-C(41)-C(40)-C(1) 173.9(2) C(51)-C(41)-C(40)-C(1) -6.8(4)

C(2)-C(1)-C(40)-C(41) 109.8(3) C(14)-C(1)-C(40)-C(41) -129.3(3)
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The following supplementary pages contain 1H NMR, 13C NMR, infrared and mass spectra of

compounds 11a – 11c, 13a – 13c, 14, 16a and 16b. 1H NMR spectra of compounds 12a – c only

are provided as these materials were used directly in subsequent reactions to obtain the target

naphthopyrans.










































































































































