Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2016

Supporting Information

Melohemsines A-I, melodinus-type alkaloids from Melodinus hemsleyanus

Jian Zhang,{ Yun ding,} Xiao-Jun Huang, Ren-Wang Jiang, Ying Wang, Ping-Hua
Sun, Run-Zhu Fan, Xiao-Qi Zhang,* and Wen-Cai Ye*

Guangdong Province Key Laboratory of Pharmacodynamic Constituents of TCM and
New Drugs Research, Institute of Traditional Chinese Medicine and Natural Products,
College of Pharmacy, Jinan University, Guangzhou 510632, People’s Repubic of
China

S1



List of Supporting Information
S3. X-ray Crystallographic Analysis of 4
S3-16. Single crystal X-ray data and structure of 4
S17-20. HPLC analysis graphics of 1 ~ 8
S21-22. IR data and graphics of 15 ~ 17
S23-31. Computational data of 1 and 2
S32. Evaluation of cytotoxicity activities of 1-17
S33. HRESIMS and UV and IR spectra of 1
S34-36. 1D and 2D NMR spectra of 1 in CD;0D
S37. HRESIMS and UV and IR spectra of 2
S38-40. 1D and 2D NMR spectra of 2 in CD;0D
S41. HRESIMS and UV and IR spectra of 3
S42-44. 1D and 2D NMR spectra of 3 in CD;0D
S45. HRESIMS and UV and IR spectra of 4
S46-48. 1D and 2D NMR spectra of 4 in CD;0D
S49. HRESIMS and UV and IR spectra of 5
S50-52. 1D and 2D NMR spectra of 5 in CD;0D
S53. HRESIMS and UV and IR spectra of 6
S54-56. 1D and 2D NMR spectra of 6 in CD;0D
S57. HRESIMS and UV and IR spectra of 7
S58-60. 1D and 2D NMR spectra of 7 in CD;0D
S61. HRESIMS and UV and IR spectra of 8
S62-64. 1D and 2D NMR spectra of 8 in CD;0D
S65. HRESIMS and UV and IR spectra of 9
S66-68. 1D and 2D NMR spectra of 9 in CD;0D

S2



X-ray Crystallographic Analysis of 4. A colourless blocks crystal suitable for X-ray
analysis was from MeOH. The X-ray data of compound 4 were collected at 173(2) K
with Cu Ka radiation (4 = 1.54184 A) on Agilent Gemini S Ultra CCD diffractometer.
Crystal data: formula: C,;H4N,O,, tetragonal, space group P4;; a = 12.31578 (8) A, b
= 1231578 (8) A, ¢ = 13.37214 (14) A, a = B = y = 90.00°;, V' =2028.27 3) A, T =
173(2) K, Z=4, Dc = 1.207 mg/mm?, F(000) = 784. A total of 16235 reflections were
collected in the range 6.06 < 6§ < 62.78, of which 3149 unique reflections with /> 2a(J)
were collected for the analysis. The structure was refined by full-matrix least squares
on F? using SHELXL-97 package software. The final reliability factors are: R =
0.0464, Ry = 0.1314, S = 1.105, and Flack paremeter = 0.0 (3). Crystallographic data
for the structure reported in this paper had been deposited at the Cambridge

Crystallographic Data Centre under the reference number CCDC 1454869.

Single crystal X-ray data and structure of 4

data_dmha3

_audit _creation method SHELXL-97

_chemical name systematic
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_chemical name common
_chemical melting point ?
_chemical formula moiety
_chemical formula sum
"C21 H24 N2 04
_chemical formula weight 368. 42

loop

_atom_type symbol

_atom_type description

_atom_type scat_dispersion real
_atom_type scat dispersion_imag

_atom_type scat source

¢ C 0.0181  0.0091

"International Tables Vol C Tables 4.2.6.8 and 6.1.1.4
'HOH 0.0000  0.0000

"International Tables Vol C Tables 4.2.6.8 and 6.1.1.4
NN 0.0311  0.0180

"International Tables Vol C Tables 4.2.6.8 and 6.1.1.4
00O 0.0492 0.0322

"International Tables Vol C Tables 4.2.6.8 and 6.1.1.4

_symmetry cell setting tetragonal
symmetry space group name H-M P4 (3)

loop

_symmetry equiv pos as Xyz

Ny, 7

T-y, x, z+3/4

T-x, -y, z+1/2

'y, —x, z+1/4
_cell length a 12. 31578(8)
_cell length b 12. 31578(8)
_cell length c 13.37214(14)
~cell angle alpha 90. 00
~cell angle beta 90. 00
~cell angle gamma 90. 00
“cell volume 2028. 27 (3)
_cell formula units Z 4
“cell measurement temperature 173(2)

_cell measurement reflns used 9874
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~cell measurement theta min 3. 3150

~cell measurement theta max 62. 9250
_exptl crystal description block
_exptl crystal colour colorless
_exptl crystal size max 0. 36

_exptl crystal size mid 0.25

_exptl crystal size min 0.23

_exptl crystal density meas ?

_exptl crystal density diffrn 1. 207
“exptl crystal density method ’not measured’
_exptl crystal F 000 784

_exptl absorpt coefficient mu 0. 683
_exptl absorpt correction type "multi-scan’

_exptl absorpt correction T min  0.58
_exptl absorpt correction T max 1.00
_exptl absorpt process details ?

_exptl special details

~diffrn ambient temperature 173(2)

~diffrn radiation wavelength 1. 54184

_diffrn radiation type CuK\a

~diffrn radiation source " fine—focus sealed tube’

_diffrn radiation monochromator  graphite
~diffrn measurement device type Agilent Gemini S ultra sapharie CCD’
~diffrn measurement method " omega scan’
_diffrn detector area resol mean ?

_diffrn standards number ?

_diffrn standards interval count 9

_diffrn standards interval time  ?

~diffrn standards decay % ?

_diffrn reflns number 16235
~diffrn reflns av R equivalents 0.0224
_diffrn reflns av sigmal/netl 0.0159

_diffrn reflns limit h min -14
_diffrn reflns limit h max 13
_diffrn reflns limit k min -14
_diffrn reflns limit k max 14
_diffrn reflns limit 1 min -15
_diffrn reflns limit 1 max 15
_diffrn reflns theta min 6. 06
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_diffrn reflns theta max 62. 78

_reflns number total 3198
_reflns number gt 3149
“reflns threshold expression >2sigma (1)

_chemical absolute configuration rm

~computing cell refinement "CrysAlis PRO’
_computing data collection "CrysAlis PRO’
~computing data reduction "CrysAlis PRO’
~computing molecular graphics "XP (Sheldrick, 2008)’

~computing publication material ' XP (Sheldrick, 2008
~computing structure refinement XL (Sheldrick, 2008
~computing structure solution *XS (Sheldrick, 2008

_refine special details

Refinement of F 2  against ALL reflections. The weighted R-factor wR and
goodness of fit S are based on F'27, conventional R-factors R are based

on F, with F set to zero for negative F 2°. The threshold expression of
F'2° > 2sigma(F"2") is used only for calculating R-factors(gt) etc. and is
not relevant to the choice of reflections for refinement. R-factors based
on F'2" are statistically about twice as large as those based on F, and R-
factors based on ALL data will be even larger.

# SQUEEZE RESULTS (APPEND TO CIF)
# Note: Data are Listed for all Voids in the P1 Unit Cell
# i.e. Centre of Gravity, Solvent Accessible Volume,
# Recovered number of Electrons in the Void and
# Details about the Squeezed Material
loop
_platon_squeeze void nr
_platon_squeeze void_average x
_platon_squeeze void average y
_platon_squeeze void_average z
_platon_squeeze void_volume
_platon_squeeze void _count_electrons
_platon_squeeze void content
1 0.000 0.000 -0.002 404 537 7

_platon_squeeze details

_refine ls structure factor coef Fsqd
_refine ls matrix type full
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_refine 1s weighting scheme calc
_refine 1s weighting details
“calec w=1/[\s 2" (Fo 27)+(0.0729P) "2 +1. 3053P] where P=(Fo 2 +2Fc"2")/3

_atom_sites_solution primary direct
_atom_sites_solution_ secondary difmap
_atom_sites_solution_ hydrogens geom
_refine ls hydrogen treatment mixed
_refine 1s extinction method none
~refine 1s extinction coef ?

_refine ls abs structure details
"Flack H D (1983), Acta Cryst. A39, 876-881’
_refine 1s abs structure Flack 0.0(3)

_refine 1s number reflns 3198
_refine ls number parameters 244
_refine ls number restraints 1
“refine 1s R factor all 0. 0470
~refine 1s R factor gt 0. 0464
~refine 1s wR factor ref 0.1322
~refine 1s wR factor gt 0.1314
~refine 1s goodness of fit ref 1. 105
~refine 1s restrained S all 1. 105
_refine 1s shift/su max 0. 000
_refine 1s shift/su mean 0. 000

loop

_atom_site label

_atom_site type_ symbol

_atom_site fract x

_atom_site fract y

_atom_site fract z

_atom_site U iso or equiv

_atom_site adp type

_atom_site occupancy

_atom _site symmetry multiplicity

_atom_site calc flag

_atom_site refinement flags

_atom _site disorder assembly

_atom_site disorder group

01 0 0.09764(16) 0.31129(16) 0.21237(17) 0.0355(5) Uani 1 1 d
02 0 0.30759(15) 0.47766(15) 0.21540(15) 0.0291(4) Uani 1 1 d
03 0 0.19196(17) 0.57773(18) 0.12518(16) 0.0378(5) Uani 1 1 d
04 0 —0.21495(17) 0.56849(19) 0.43905(18) 0.0411(5) Uani 1 1 d .
H4A H -0. 1854 0.5214 0.4727 0.062 Uiso 1 1 calc R .

N1 N 0.19031(19) 0.31932(18) 0.35630(19) 0.0288(5) Uani 1 1 d
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HIA H 0.2010 0.2504 0.3533 0.035 Uiso 1 1 calc R .

C2 C 0.1354(2) 0.3651(2) 0.2806(2) 0.0250(6) Uani 1 1 d .
C3 C —0.0755(2) 0.7514(3) 0.4140(3) 0.0374(7) Uani 1 1 d .
H3A H -0. 0687 0.8289 0.4028 0.045 Uiso 1 1 calc R .

H3B H -0. 1113 0.7412 0.4779 0.045 Uiso 1 1 calc R .

N4 N 0.03466(18) 0.70336(19) 0.41944(18) 0.0283(5) Uani 1 1 d
C5 C 0.1128(2) 0.7437(2) 0.3456(2) 0.0312(6) Uani 1 1 d .
H5A H 0. 1344 0.8178 0.3601 0.037 Uiso 1 1 calc R .

H5B H 0. 0835 0.7401 0.2784 0.037 Uiso 1 1 calc R .

C6 C 0.2065(2) 0.6656(2) 0.3592(2) 0.0255(6) Uani 1 1 d .
H6A H 0.2512 0.6872 0.4154 0.031 Uiso 1 1 calc R .

H6B H 0.2513 0.6636 0.2996 0.031 Uiso 1 1 calc R .

C7 C 0.1536(2) 0.5522(2) 0.3788(2) 0.0233(6) Uani 1 1 d .
C8 C 0.2176(2) 0.4843(2) 0.4528(2) 0.0241(6) Uani 1 1 d .
C9 C 0.2587(2) 0.5306(2) 0.5412(2) 0.0286(6) Uani 1 1 d .
H9A H 0.2497 0.6046 0.5522 0.034 Uiso 1 1 calc R .

C10 C 0.3123(2) 0.4689(3) 0.6121(2) 0.0332(7) Uani 1 1 d .
H10A H 0.3393 0.5014 0.6697 0.040 Uiso 1 1 calc R .

C11 C 0.3256(3) 0.3578(3) 0.5968(3) 0.0411(8) Uani 1 1 d .
H11A H 0. 3616 0.3155 0.6439 0.049 Uiso 1 1 calc R .

C12 C 0.2853(3) 0.3120(3) 0.5118(3) 0.0389(7) Uani 1 1 d .
H12A H 0.2935 0.2378 0.5013 0.047 Uiso 1 1 calc R .

C13 C 0.2320(2) 0.3746(2) 0.4406(2) 0.0277(6) Uani 1 1 d .
Cl4 C —0.1461(2) 0.7033(3) 0.3324(3) 0.0387(7) Uani 1 1 d .
H14A H -0.2173 0.7368 0.3337 0.046 Uiso 1 1 calc R .

H14B H -0. 1137 0.7173 0.2675 0. 046 Uiso 1 1 calc R .

C15 C —0.1565(2) 0.5832(3) 0.3486(2) 0.0348(7) Uani 1 1 d .
H15A H -0. 1991 0.5524 0.2935 0.042 Uiso 1 1 calc R .

C16 C 0.1289(2) 0.4903(2) 0.2775(2) 0.0253(6) Uani 1 1 d .
C17 C 0.0130(2) 0.5240(2) 0.2501(2) 0.0284(6) Uani 1 1 d .
H17A H -0. 0202 0.4719 0.2051 0.034 Uiso 1 1 calc R .

H17B H 0. 0117 0.5952 0.2193 0. 034 Uiso 1 1 calc R .

C18 C —0.0380(3) 0.3598(2) 0.4671(3) 0.0391(7) Uani 1 1 d .
H18A H -0.0021 0.3980 0.5171 0.047 Uiso 1 1 calc R .

H18B H -0. 0551 0.2869 0.4765 0.047 Uiso 1 1 calc R .

C19 C —0.0644(2) 0.4083(3) 0.3838(2) 0.0353(7) Uani 1 1 d .
H19A H -0. 1002 0. 3652 0.3372 0.042 Uiso 1 1 calc R .

€20 C —0.0451(2) 0.5252(2) 0.3523(2) 0.0291(6) Uani 1 1 d .
€21 C 0.0375(2) 0.5836(2) 0.4203(2) 0.0240(6) Uani 1 1 d .
H21A H 0. 0298 0.5573 0.4891 0.029 Uiso 1 1 calc R .

€22 C 0.2108(2) 0.5213(2) 0.1960(2) 0.0265(6) Uani 1 1 d .
€23 C 0.3921(2) 0.5018(3) 0.1419(2) 0.0326(6) Uani 1 1 d .
H23A H 0.4586 0.4673 0.1617 0.049 Uiso 1 1 calc R .

H23B H 0.4028 0.5789 0.1382 0.049 Uiso 1 1 calc R .
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H23C H 0.3703 0.4749 0.0776 0.049 Uiso 1 1 calc R .

loop

_atom_site aniso label

_atom_site aniso U 11

_atom_site aniso U 22

_atom_site aniso U 33

_atom_site aniso U 23

_atom_site aniso U 13

_atom_site aniso U 12

01 0.0344(10) 0.0373(11) 0.0347(12) -0.0123(10) -0.0014(9) -0.0045(8)
02 0.0235(9) 0.0333(10) 0.0305(10) 0.0017(8) 0.0040(8) 0.0040(7)

03 0.0367(11) 0.0496(13) 0.0271(11) 0.0076(10) 0.0004(9) 0.0050(9)

04 0.0278(10) 0.0493(13) 0.0462(14) -0.0005(10) 0.0072(9) 0.0028(9)

N1 0.0318(12) 0.0229(11) 0.0318(13) -0.0035(10) 0.0007(10) 0.0025(9)

C2 0.0236(14) 0.0262(14) 0.0252(14) -0.0058(12) 0.0032(11) -0.0031(10)
C3 0.0308(15) 0.0327(15) 0.0486(18) 0.0023(14) 0.0057(13) 0.0073(13)

N4 0.0253(12) 0.0253(11) 0.0342(14) 0.0009(10) 0.0032(10) 0.0039(9)

C5 0.0308(14) 0.0305(15) 0.0324(17) 0.0047(12) 0.0006(12) -0.0037(12)
C6 0.0256(13) 0.0252(13) 0.0258(15) —0.0046(11) 0.0042(11) -0.0029(10)
C7 0.0215(13) 0.0252(13) 0.0234(15) —0.0040(11) —0.0003(10) —0.0014(10)
C8 0.0196(12) 0.0327(14) 0.0199(13) 0.0008(11) 0.0041(11) 0.0011(10)

C9 0.0257(13) 0.0307(14) 0.0295(15) —0.0003(12) —0.0016(12) —0.0008(11)
C10 0.0249(14) 0.0477(17) 0.0269(16) —0.0006(13) —0.0042(12) 0.0020(12)
C11 0.0381(17) 0.0486(19) 0.0367(19) 0.0046(14) -0.0051(14) 0.0159(14)
C12 0.0437(18) 0.0339(16) 0.0393(17) 0.0027(13) -0.0008(14) 0.0113(14)
C13 0.0252(13) 0.0317(14) 0.0262(15) -0.0008(12) 0.0042(11) 0.0013(11)
C14 0.0267(15) 0.0498(19) 0.0396(17) 0.0038(14) 0.0029(13) 0.0097(13)
C15 0.0222(13) 0.0470(18) 0.0351(17) -0.0045(14) -0.0022(12) 0.0037(12)
C16 0.0191(13) 0.0317(14) 0.0250(14) -0.0036(11) —0.0018(10) 0.0002(10)
C17 0.0224(13) 0.0387(16) 0.0240(15) -0.0068(12) —0.0043(11) 0.0004(11)
C18 0.0343(16) 0.0334(16) 0.050(2) —0.0037(15) 0.0140(14) -0.0026(13)
C19 0.0240(14) 0.0396(17) 0.0424(19) -0.0119(14) 0.0054(13) -0.0092(12)
€20 0.0225(13) 0.0342(15) 0.0307(16) —0.0047(12) -0.0021(11) —0.0014(11)
C21 0.0218(13) 0.0287(14) 0.0215(14) -0.0019(11) -0.0015(10) 0.0017(11)
€22 0.0289(14) 0.0288(13) 0.0216(14) -0.0036(11) —0.0001(11) 0.0005(11)
€23 0.0313(15) 0.0351(15) 0.0314(16) -0.0022(12) 0.0074(12) -0.0010(12)

O O O O O O O O O o o O
O O O O O O O O o o O
S O O O O O O O O o O

O O O O O O O O O o o o o o
O O O O O OO O O o o o o o
O O O OO OO O OO o o o o

_geom_special details

All esds (except the esd in the dihedral angle between two 1.s. planes)
are estimated using the full covariance matrix. The cell esds are taken
into account individually in the estimation of esds in distances, angles

and torsion angles; correlations between esds in cell parameters are only
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used when they are defined by crystal symmetry.

An approximate (isotropic)

treatment of cell esds is used for estimating esds involving 1.s. planes

loop

_geom_bond atom site label 1
_geom_bond atom site label 2
_geom_bond distance
_geom_bond site symmetry 2
_geom_bond publ flag

€2 1.220(3) . ?

01
02
02
03
04
04
N1
N1
N1
C2
C3
C3
C3
C3
N4
N4
C5
C5
C5
C6
C6
C6
C7
C7
C7
C8
C8
C9
C9

C10 C11 1.393(5) . ?

22 1.333(3) .
23 1.462(3) .
22 1.198(4) .

C15 1.419(4)
H4A 0. 8200 .

C2 1.342(4) .

C13 1.414(4)
HIA 0.8600 .

C16 1.544(4) .

N4 1.481(4) .

Cl14 1.516(5)
H3A 0.9700 .
H3B 0. 9700 .

C5 1.465(4) .

21 1.475(@3) .

C6 1.513(4) .

H5A 0.9700 .
H5B 0.9700 .

C7 1.563(4) .

H6A 0.9700 .
H6B 0. 9700 .

C8 1.516(4) .

C21 1.583(4) .
C16 1.583(4) .
C13 1.372(4) .

C9 1.407 (4) .

C10 1.382(4) .

H9A 0.9300 .

?

C10 H10A 0.9300 .

Cl1 C12 1.362(5) . ?

C11 H11A 0.9300 .

?

?



Cl12 C13 1.390(4) . ?
C12 H12A 0.9300 . ?
Cl4 C15 1.501(5) . ?
C14 H14A 0.9700 .
C14 H14B 0.9700 .
C15 C20 1.549(4) . ?
C15 H15A 0.9800 . ?
Cl6 C17 1.531(4) . ?
Cl6 €22 1.533(4) . ?
Cl17 C20 1.541(4) . ?
C17 H17A 0.9700 . ?
C17 H17B 0.9700 . ?
C18 C19 1.305(5) . ?
C18 H18A 0.9300 . ?
C18 H18B 0.9300 . ?
C19 C20 1.519(4) . ?
C19 H19A 0.9300 . ?
C20 C21 1.543(4) . ?
C21 H21A 0. 9800 .
C23 H23A 0.9600 .
C23 H23B 0. 9600 .
€23 H23C 0. 9600 .

loop
_geom_angle atom site label 1
_geom_angle atom site label 2
_geom_angle atom site label 3
_geom_angle
_geom_angle site symmetry 1
_geom_angle site symmetry 3
_geom_angle publ flag

€22 02 €23 115.1(2) . . ?

C15 04 H4A 109.5 . . ?

C2 N1 C13 125.6(2) . . ?

C2 N1 H1A 117.2 . . ?

C13 N1 HIA 117.2 . . ?

01 C2 N1 121.8(3) . . ?

01 C2 C16 120.2(2) .

N1 C2 C16 117.8(2) . . ¢

N4 €3 C14 113.9(2) . . ?

N4 C3 H3A 108.8 . . ?

C14 C3 H3A 108.8 . . ?

N4 C3 H3B 108.8 . . ?

C14 C3 H3B 108.8 . . ?
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H3A C3 H3B 107.7 . . ?
C5 N4 €21 109.2(2) . . ?
C5 N4 C3 115.6(2) . . ?
C21 N4 C3 114.9(2) . . ?
N4 C5 C6 101.8(2) . . ?
N4 C5 H5A 111.4
C6 C5 H5A 111.4
N4 C5 H5B 111.4
C6 C5 H5B 111.4
H5A C5 H5B 109.3 . . ?
C5 C6 C7 105.7(2) . . ?
C5 C6 H6A 110.6 .
C7 C6 H6A 110.6 .
C5 C6 H6B 110.6 .
C7 C6 H6B 110.6 .
H6A C6 H6B 108.7 . . ?
C8 C7 C6 112.7(2) . . ?
C8 C7 C21 112.1(2) . .
C6 C7 C21 102.5(2) . .
C8 C7 C16 113.1(2) . .
C6 C7 C16 111.5(2) . .
€21 C7 C16 104.1(2) . . ?
C13 €8 €9 116.9(3) . . ?
C13 C8 C7 122.2(2) . . ?
C9 C8 C7 120.8(2) . . ?
C10 C9 C8 121.7(3) . . ?
C10 C9 H9A 119.2 . . ?

C8 C9 H9A 119.2 . . ?

C9 C10 CI1 119.7(3) . . ?
C9 C10 HIOA 120.1 . . ?
C11 C10 HIOA 120.1 . . ?
C12 C11 C10 119.1(3) . . ?
C12 C11 HII1A 120.5 . .

C10 C11 HII1A 120.5 . . ?
Cl1 C12 C13 120.9(3) . . ?
Cl1 C12 HI2A 119.5 . .

C13 C12 HI2A 119.5 . . ?
C8 C13 C12 121.7(3) . . 2
C8 C13 N1 121.4(3) . . ?
C12 C13 NI 116.8(3) . . ?
C15 C14 €3 109.3(3) . . ¢
C15 C14 HI14A 109.8 . . ?
C3 C14 HI4A 109.8 . . ?
C15 C14 H14B 109.8 . . ?

D 0 0 O
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C3 C14 HI14B 109.8 . . ?
H14A C14 H14B 108.3 .

04 C15 Cl14 107.0(3) . . ?
04 C15 €20 111.3(2) . . ?
Cl4 C15 C20 112.5(2) . . 2
04 C15 HI15A 108.6 . . ?
Cl4 C15 HI5A 108.6 . . ?
C20 C15 HI5A 108.6 . . ?
Cl17 C16 C22 112.1(2) . . 2
C17 C16 C2 109.0(2) .
€22 C16 C2 103.5(2) . .
C17 C16 C7 104.7(2) . .
€22 C16 C7 111.2(2) . .
C2 C16 C7 116.6(2) . . ?
C16 C17 C20 102.9(2) . . ?
C16 C17 HI7A 111.2 .
€20 C17 HI7A 111.2 .
C16 C17 H17B 111.2 .
€20 C17 H17B 111.2 .
H17A C17 HI7B 109.1 . . ?
C19 C18 HISA 120.0 . . ?
C19 C18 HIS8B 120.0 . . ?
H18A C18 HISB 120.0 . . ?
C18 C19 €20 129.2(3) . . ?
C18 C19 HI9A 115.4 . . ?
C20 C19 HI9A 115.4 . . 2
C19 C20 C17 108.1(2) . .
C19 C20 C21 112.4(2) . .
C17 C20 C21 102.8(2) . .
C19 C20 C15 107.9(2) . .
C17 C20 C15 112.8(2) . .
€21 C20 C15 112.8(2) . .
N4 C21 C20 116.5(2) . . ?
N4 C21 C7 105.2(2) . . ?
€20 C21 C7 105.9(2) . . ?
N4 C21 H21A 109.6 . . ?
C20 C21 H21A 109.6 . . ?
C7 C21 H21A 109.6 . . ?
03 C22 02 124.1(3) . . ?
03 C22 C16 125.4(3) . . ?
02 C22 C16 110.5(2) . . ?
02 C23 H23A 109.5 . . ?
02 C23 H23B 109.5 . . ?
H23A C23 H23B 109.5 . . ?

[>)
?
[>)
[>)

[>)
L9
[>)
[>)

D 0 0 D 0 0
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02 C23 H23C 109.5 . . ?
H23A C23 H23C 109.5 .
H23B C23 H23C 109.5 .

loop

_geom_torsion atom site label 1
_geom_torsion atom site label 2
_geom_torsion _atom site label 3

_geom_torsion _atom site label 4

__geom_torsion

_geom_torsion _site symmetry 1
_geom_torsion_site symmetry 2
_geom_torsion_site symmetry 3
_geom_torsion site symmetry 4

_geom_torsion publ flag
C13 N1 C2 01 -176.7(3)
C13 N1 C2 C16 8.1(4) .
Cl4 C3 N4 C5 79.5(3) . .
Cl4 C3 N4 €21 —49.2(3)
C21 N4 C5 €6 —-38.7(3) .
C3 N4 C5 €6 -170.1(2) .
N4 C5 C6 C7 37.8(3) . .
C5 C6 C7 C8 —144.2(2) .
C5 C6 C7 €21 -23.6(3) .

.2

C5 C6 C7 C16 87.3(3) . .

C6 C7 C8 C13 —-140.3(2)
€21 C7 C8 C13 104.7(3)
C16 C7 C8 C13 -12.6(3)
C6 C7 C8 C9 44.2(3) .

€21 C7 C8 €9 -70.9(3) .
C16 C7 C8 C9 171.8(2) .
C13 C8 C9 C10 0.7(4) .
C7 C8 C9 C10 176.5(3) .
C8 C9 C10 C11 —0.5(4)

C9 C10 C11 C12 -0.1(5)

C10 C11 C12 C13 0.4(5)
C9 C8 C13 C12 —-0.4(4) .

C7 C8 C13 C12 -176.1(3)

C9 C8 C13 N1 177.6(2) .
C7 C8 C13 N1 1.9(4) .
Cl1 C12 C13 €8 —0.2(5)

Cl1 C12 C13 N1 -178.3(3)

C2 N1 C13 C8 1.0(4) .
C2 N1 C13 C12 179.1(3)
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N4 C3 Cl14 C15 58.1(3) . .
C3 Cl14 C15 04 65.8(3) . .
C3 Cl14 C15 C20 —56.8(3)
01 C2 C16 C17 47.6(3) . .
N1 C2 C16 C17 -137.1(2)
01 C2 C16 C22 -71.8(3)

N1 C2 C16 €22 103.5(3) .
01 C2 C16 C7 165.8(2) . .
N1 C2 C16 C7 -18.9(3) . .
C8 C7 C16 C17 140.9(2)
C6 C7 C16 C17 —90.8(2)
€21 C7 C16 C17 19.0(3)
C8 C7 C16 €22 -97.8(3)

C6 C7 C16 €22 30.4(3) . .

€21 C7 C16 €22 140.2(2)
C8 C7 C16 C2 20.4(3) . .
C6 C7 C16 C2 148.7(2) . .
€21 C7 C16 C2 -101.5(2)

€22 C16 C17 C20 -160.0(2) .

C2 C16 C17 €20 86.1(3)
C7 C16 C17 C20 —39.3(3)

C18 C19 C20 C17 126.7(3) .

C18 C19 C20 C21 13.9(4) .

C18 C19 €20 C15 -111.1(3) .
C16 C17 C20 C19 -74.6(3) .

C16 C17 C20 C21 44.5(3) .

C16 C17 C20 C15 166.2(2) .

04 C15 C20 C19 51.8(3)

Cl14 C15 C20 C19 171.9(3) .

04 C15 C20 C17 171.0(2) .

Cl14 C15 C20 C17 -68.9(3) .

04 C15 €20 C21 -73.0(3)
C14 C15 C20 C21 47.1(3)
C5 N4 C21 €20 -93.2(3)

C3 N4 C21 €20 38.7(3) .
C5 N4 C21 C7 23.8(3) . .
C3 N4 C21 C7 155.7(2) .

C19 C20 C21 N4 -159.7(2) .

C17 C20 C21 N4 84.4(3) .

C15 C20 C21 N4 -37.4(3) .

C19 C20 C21 C7 83.7(3)

C17 C20 C21 C7 -32.2(3) . .
C15 C20 C21 C7 -154.0(2) .

C8 C7 C21 N4 121.7(2) . .
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C6 C7 C21 N4 0.6(3) . . . . ?

C16 C7 C21 N4 -115.7(2) . . . . ?
C8 C7 C21 C20 -114.3(2) . . . . ?
C6 C7 C21 C20 124.6(2) . . . . ?
C16 C7 C21 €20 8.3(3) . . . . ?
€23 02 C22 03 -1.1(4) . . . . ?
€23 02 C22 C16 179.8(2) . . . . ?
C17 C16 C22 03 9.6(4) . . . . ?
C2 C16 €22 03 126.9(3) . . . . ?
C7 C16 €22 03 -107.2(3) . . . . ?
C17 C16 €22 02 -171.3(2) . . . . ?
C2 C16 €22 02 -54.0(3) . . . . ?
C7 C16 C22 02 71.9(3) . . . . ?

_diffrn measured fraction theta max 0. 995
~diffrn reflns theta full 62. 78
_diffrn measured fraction theta full 0.995
_refine diff density max 0. 507
~refine diff density min -0.171
_refine diff density rms 0. 053
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HPLC analysis graphics of 1 ~ 8.

Detecting conditions:

Column: Waters Xbridge™ C18 reversed-phase column (4.6 x 250 mm, 5um, USA).
UV wavelength: 210, 254, 280, 365 nm

Mobile phase: acetonitrile-water

Temperature: 30 C

The retention time between 2~3.5 minutes of peaks are the solvent peaks.
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HPLC analysis graphics of 2
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HPLC analysis graphics of 4
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HPLC analysis graphics of 5
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HPLC analysis graphics of 7
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HPLC analysis graphics of 8
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HPLC analysis graphics of 8
(Because of the compound properties caused the peak pattern bad, but the compound

of 8 is very pure)
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IR data and graphics of 15 ~ 17

meloscine Ny-oxide (15): IR (KBr): 3416, 2969, 1671, 1593, 1491, 1395, 1241, 782
cml,

scandine Ng-oxide (16) : IR (KBr): 3418, 2969, 1730, 1681, 1591, 1495, 1386, 1252,
761 cml.

melodinine U (17) : IR (KBr): 3429, 3223, 1736, 1674, 1504, 1247, 975, 740 cm™!.
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IR graphic of 15
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Computational data of 1 and 2. The systematic random conformational analysis of
two pairs of enantiomers (7S,14R,15R,16R,19S5,20S5,215-1,
7R,145,155,16S,19R,20R,21R-1, 7S,16R,20R,215-2, 7R,165,20S,21R-2)were
performed in the SYBYL 8.1 program by using MMFF94s molecular force field,
which afforded 9 and 13 conformers for 1 and 2 respectively, with an energy cutoff of
10 kcal mol! to the global minima. All of the obtained conformers were further
optimized using DFT at the B3LYP/6-31+G(d) level in gas phase by using
Gaussian09 software.! All of the optimized stable conformers were used for TDDFT
computation of the excited stats at the same levels, with the consideration of the first
50 excitations. The overall ECD curves of 2 were weighted by Boltzmann distribution
of each conformer (with a half-bandwidth of 0.3 eV). The calculated ECD spectra of 1
and 2 were subsequently compared with the experimental ones. The ECD spectra

were produced by SpecDis 1.6 software.?
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Coordinates of computations (method: B3LYP/6-31G (d))

Cartesian coordinate of 75,14R,15R,16R,195,20S5,215-1 optimized:

Standard orientation:

Coordinates (Angstroms)

Center Atomic Atomic
Number Number Type
Z
1 6 0 2.552489
2 6 0 3.298117
3 6 0 3.094683
4 6 0 2.148484
5 6 0 1.402888
6 6 0 1.617972
7 7 0 1.922039
8 6 0 1.248329
9 6 0 0.618108
10 6 0 0.326398
11 6 0 -0.785438
12 6 0 -1.699358
13 6 0 -1.036272
14 6 0 -3.212056
15 6 0 -4.015669
16 6 0 -3.149525
17 7 0 -1.764269

S24

X

3.334798
3.233987
2.151414
1.171549
1.238134
2.344407
0.119996
-1.042923
-1.196040
0.191206
-1.825285
-0.646570
0.636336
-0.742930
0.362112
1.567092
1.268919

-0.810513
0.364769
1.218921
0.896471

-0.295252

-1.126131
1.799679
1.549436

0.148880

-0.550276

0.296458
0.622816
0.089270
0.508132

-0.183922

-0.656825

-1.010383



18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

e e e e ek ek e e e b e e e e ek ek e e e e e = N OO OO ON ON OO ON ON ON — o

=l eoleoNeoNe e e eoReoho oo leol o e oo ReBRe- e« oo el =Nl oo Ne e el e

1.168784
-0.884941
-0.050471
-1.529983
-2.556689
-4.779219
-2.713530

1.556454

1.197497

2.845668

3.816446

2.688496

4.032376

3.665985

1.026130

2.396954
-1.062034
-0.782926
-3.621852
-4.790974
-3.651452
-3.122167

0.589844

0.085975
-2.158044
-1.746569
-2.542900
-4.181824
-3.635662
-1.875447
-2.763059

3.764757

3.631953

4.782885
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-1.926678
1.376272
0.016474
0.434267

-0.608653

-0.188100
0.602495

-2.091366

-2.992255

-1.735123

-2.508496
4.180727
3.992963
2.062607
2.458780
0.144699

-2.296399
-2.601867
-1.730820
0.744708
2.023407
2.325699
0.633386
-1.014582
-0.476297
1.002012
-1.543714
-0.679819
0.521373
0.673837
1.547200

-3.558265

-2.425616

-2.077495

2.395273
0.882930
-2.064317
-2.190189
1.871311
-1.273798
2.770589
-0.673184
-1.402600
-0.514488
-1.248684
-1.478415
0.621018
2.140775
-2.027575
2.696151
-0.652722
1.065737
0.296019
0.490093
-1.517385
0.136629
-2.696301
-2.397475
-2.212984
-3.102670
2.432202
-1.859180
3.359831
3.475455
2.220533
-0.949169
-2.322777
-0.987446



Cartesian coordinate of 7R,145,155,165,19R,20R,21R-1 optimized:

Standard orientation:

Coordinates (Angstroms)

Center Atomic Atomic
Number Number Type
Z

1 6 0 -2.552489
2 6 0 -3.298117
3 6 0 -3.094683
4 6 0 -2.148484
5 6 0 -1.402888
6 6 0 -1.617972
7 7 0 -1.922039
8 6 0 -1.248329
9 6 0 -0.618108

10 6 0 -0.326398

11 6 0 0.785438

12 6 0 0.699358

13 6 0 1.036272

14 6 0 3.212056

15 6 0 4.015669

16 6 0 3.149525

17 7 0 1.764269

S26

X

3.334798
3.233987
2.151414
1.171549
1.238134
2.344407
0.119996
-1.042923
-1.196040
0.191206
-1.825285
-0.646570
0.636336
-0.742930
0.362112
1.567092
1.268919

-0.810513
0.364769
1.218921
0.896471

-0.295252

-1.126131
1.799679
1.549436

0.148880

-0.550276

0.296458

0.622816

0.089270
0.508132
-0.183922
-0.656825
-1.010383



18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

e e e e ek ek e e e b e e e e ek ek e e e e e = N OO OO ON ON OO ON ON ON — o

=l eoleoNeoNe e e eoReoho oo leol o e oo ReBRe- e« oo el =Nl oo Ne e el e

-1.168784
0.884941
0.050471
1.529983
2.556689
4.779219
2.713530
-1.556454
-1.197497
-2.845668
-3.816446
-2.688496
-4.032376
-3.665985
-1.026130
-2.396954
1.062034
0.782926
3.621852
4.790974
3.651452
3.122167
-0.589844
-0.085975
2.158044
1.746569
2.542900
4.181824
3.635662
1.875447
2.763059
-3.764757
-3.631953
-4.782885
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-1.926678
1.376272
0.016474
0.434267

-0.608653

-0.188100
0.602495

-2.091366
-2.992255
-1.735123
-2.508496
4.180727
3.992963
2.062607
2.458780
0.144699

-2.296399

-2.601867

-1.730820
0.744708
2.023407
2.325699

0.633386
-1.014582

-0.476297
1.002012

-1.543714

-0.679819
0.521373
0.673837
1.547200

-3.558265
-2.425616
-2.077495

2.395273
0.882930
-2.064317
-2.190189
1.871311
-1.273798
2.770589
-0.673184
-1.402600
-0.514488
-1.248684
-1.478415
0.621018
2.140775
-2.027575
2.696151
-0.652722
1.065737
0.296019
0.490093
-1.517385
0.136629
-2.696301
-2.397475
-2.212984
-3.102670
2.432202
-1.859180
3.359831
3.475455
2.220533
-0.949169
-2.322777
-0.987446



Cartesian coordinate of 75,16R,20R,21S-2 optimized:

Standard orientation:

Coordinates (Angstroms)

Center Atomic Atomic
Number Number Type
z
1 6 0 -2.855369
2 6 0 -3.736755
3 6 0 -3.403477
4 6 0 -2.193729
5 6 0 -1.303716
6 6 0 -1.656047
7 7 0 -1.855504
8 6 0 -0.835028
9 6 0 0.021087
10 6 0 0.031396
11 6 0 1.500227
12 6 0 1.939411
13 6 0 1.152886
14 6 0 3.425109
15 6 0 4.001287
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X

2.794120
2.467254
1.451416
0.762476
1.052831
2.089705
-0.213679
-1.115134
-1.085047
0.323668
-1.307109
0.074227
1.121917
0.322387
1.352674

1.037028
0.005498
-0.888444
-0.747970
0.301258
1.173573
-1.701824
-1.628691
-0.340436
0.369006
-0.718443
-1.250974
-0.400956
-1.274700
-0.643765



16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
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3.201502
1.922020
-0.634190
0.728733
0.617311
2.005062
1.577480
-0.615443
-1.774427
0.239754
-0.311881
-3.093978
-4.677545
-4.079499
-0.972640
-2.461129
1.607204
2.074533
4.030290
5.075244
3.777199
3.012576
-0.034539
0.692669
2.797343
2.227738
-1.135007
0.511816
-0.676191

S29

2.326671
1.786700
-1.932409
1.893450
0.201575
0.861831
0.148889
-2.168895
-2.143601
-3.158098
-4.232454
3.593505
2.999062
1.188428
2.375984
-0.328146
-2.106992
-1.584507
-0.366268
1.516908
2.631872
3.249810
0.696865
-0.841068
0.102864
1.418962
-4.709072
-4.931220
-3.852284

0.197132
0.654705
-2.520922
-1.053746
1.821127
1.787656
-2.288196
0.540432
0.903001
0.861848
1.650955
1.732982
-0.108033
-1.699474
1.966101
-2.508006
-1.454422
0.169883
-1.864680
-0.726071
1.080043
-0.373835
2.541512
2.141715
1.661269
2.705999
1.112825
1.797924
2.608893



Cartesian coordinate of 7R,165,205,21R-2 optimized:

Standard orientation:

Coordinates (Angstroms)

Center Atomic Atomic
Number Number Type
Z
1 6 0 2.855369
2 6 0 3.736755
3 6 0 3.403477
4 6 0 2.193729
5 6 0 1.303716
6 6 0 1.656047
7 7 0 1.855504
8 6 0 0.835028
9 6 0 -0.021087
10 6 0 -0.031396
11 6 0 -1.500227
12 6 0 -1.939411
13 6 0 -1.152886
14 6 0 -3.425109
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X

2.794120
2.467254
1.451416
0.762476
1.052831
2.089705
-0.213679
-1.115134
-1.085047
0.323668
-1.307109
0.074227
1.121917
0.322387

1.037028
0.005498
-0.888444
-0.747970
0.301258
1.173573
-1.701824
-1.628691
-0.340436
0.369006
-0.718443
-1.250974
-0.400956
-1.274700



15 6 0 -4.001287 1.352674  -0.643765
16 6 0 -3.201502 2.326671 0.197132
17 7 0 -1.922020 1.786700 0.654705
18 8 0 0.634190  -1.932409  -2.520922
19 1 0 -0.728733 1.893450  -1.053746
20 6 0 -0.617311 0.201575 1.821127
21 6 0 -2.005062 0.861831 1.787656
22 1 0 -1.577480 0.148889  -2.288196
23 6 0 0.615443  -2.168895 0.540432
24 8 0 1.774427  -2.143601 0.903001
25 8 0 -0.239754  -3.158098 0.861848
26 6 0 0.311881  -4.232454 1.650955
27 1 0 3.093978 3.593505 1.732982
28 1 0 4.677545 2.999062  -0.108033
29 1 0 4.079499 1.188428  -1.699474
30 1 0 0.972640 2.375984 1.966101
31 1 0 2461129  -0.328146  -2.508006
32 1 0 -1.607204  -2.106992  -1.454422
33 1 0 -2.074533  -1.584507 0.169883
34 1 0 -4.030290  -0.366268  -1.864680
35 1 0 -5.075244 1.516908  -0.726071
36 1 0 -3.777199 2.631872 1.080043
37 1 0 -3.012576 3.249810  -0.373835
38 1 0 0.034539 0.696865 2.541512
39 1 0 -0.692669  -0.841068 2.141715
40 1 0 -2.797343 0.102864 1.661269
41 1 0 -2.227738 1.418962 2.705999
42 1 0 1.135007  -4.709072 1.112825
43 1 0 -0.511816  -4.931220 1.797924
44 1 0 0.676191  -3.852284 2.608893

[1] Gaussian 09, Revision A.02, M. J. Frisch, G. W. Trucks, H. B. Schlegel, G. E.
Scuseria, M. A. Robb, J. R. Cheeseman, G. Scalmani, V. Barone, B. Mennucci, G.
A. Petersson, H. Nakatsuji, M. Caricato, X. Li, H. P. Hratchian, A. F. Izmaylov, J.
Bloino, G. Zheng, J. L. Sonnenberg, M. Hada, M. Ehara, K. Toyota, R. Fukuda, J.
Hasegawa, M. Ishida, T. Nakajima, Y. Honda, O. Kitao, H. Nakai, T. Vreven, J. A.

Montgomery, Jr., J. E. Peralta, F. Ogliaro, M. Bearpark, J. J. Heyd, E. Brothers, K.
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N. Kudin, V. N. Staroverov, R. Kobayashi, J. Normand, K. Raghavachari, A.
Rendell, J. C. Burant, S. S. Iyengar, J. Tomasi, M. Cossi, N. Rega, J. M. Millam, M.
Klene, J. E. Knox, J. B. Cross, V. Bakken, C. Adamo, J. Jaramillo, R. Gomperts, R.
E. Stratmann, O. Yazyev, A. J. Austin, R. Cammi, C. Pomelli, J. W. Ochterski, R.
L. Martin, K. Morokuma, V. G. Zakrzewski, G. A. Voth, P. Salvador, J. J.
Dannenberg, S. Dapprich, A. D. Daniels, O. Farkas, J. B. Foresman, J. V. Ortiz, J.

Cioslowski, and D. J. Fox, Gaussian, Inc., Wallingford CT, 2009.
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Evaluation of cytotoxicity activities of 1-17
The cytotoxic effects of compounds 1-17 on the viability of three human cancer cell
lines were determined by the MTT assay. However, the results showed that all these

melodinus-type alkaloids exhibit weak cytotoxicity with ICsy values over 50 uM.

Cytotoxicity assay

Human breast cancer MCF-7, hepatocellular carcinoma HepG2, and lung cancer A-
549 cell lines were obtained from the American Type Culture Collection (ATCC).
The three cells were cultured in the RPMI 1640 medium containing 100 units/ml

penicillin and 100 ug/ml streptomycin with 10% FBS in a humidified atmosphere of

95% air and 5% CO, (v/v) at 37°C. The three human cancer cell lines were grown in

96-well culture plates for 48 h. After that, the cells were treated with compounds 1-17
at various concentrations for 72 h. A 30 uL aliquot of MTT solution (5 mg/mL) was

added into each well and incubated for another 4 h. Subsequently, the medium was
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removed and adding 100 4L of DMSO to dissolve the purple formazan, the
absorbance was recorded at 570 nm using a microplate Reader (Thermo scientific
multiskan MK3, USA). Each well was performed in triplicate in 3 independent
experiments. The concentration giving 50% inhibiton (ICsy) was determined from the

dose-response curves using Prism software and expressed as the mean + SD.
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iz lon Forrnula Abundance
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= C21 H25 N2 04
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Fomula Abundance

Best Formula (M) lon Formuls Cale miz Scare Cross Scare Mass Calc Mass Ciff (ppm) Abs Diff [ppm]  Abund Match
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IR spectrum of 7 (KBr disc)
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