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1. Methods for calculation in Dooerafa

The meta-groups were deduced on the basis of experimental data, and the meta-structures were assembled by the
grafting method to make the connection points less than 14 for saving time. Then the original procedure code which was
written by Python is expected to assemble the meta-groups based on meta-structures to shape up all the structures which
were converted from the group data and were drawn manually. The InChl key of each structure was obtained in Excel
embedded Chemoffice 14. The duplicates were removed according to the InChl code. The molecular energy calculation
in the mechanic force field was performed by Python controlling Microsoft Excel containing all the structures and Chem
3D, which was provided as Supplementary Data 1. The conformational search was performed on Maestro 11.9 of the
Schrodinger software package [32]. DFT-GIAO calculation of 'H and '*C NMR data were performed on Gaussian 16 at
PCM/mPWI1PW91/6-31+G** level [33]. The total times consumed for both structure determinations were about 3-4 days.
The original procedure code and DFT calculation were performed in Supercomputing Center in Pilot National Laboratory
for Marine Science and Technology (Qingdao). Details of the software codes used are available from the corresponding
author on reasonable request. Codes used to calculate and analyze data about Dooerafa are provided as Supplementary

Data 2 (review only).
2. Mata-groups and meta-structures of aaptourinamine
2.1 Core structures according to experimental data of aaptourinamine

Four core structures were deduced from the experimental data of aaptourinamine including of 'H and '*C NMR, and
especially '"H-'H COSY, HMQC, and HMBC spectral data. The core structure D is not reasonable because of the high
deshielded chemical shift of the carbonyl group at more than dc180, much bigger than the practical 168.8.
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Figure S1. Core structures A-D for aaptourinamine

2.2 The connection site counting principle for aaptourinamine takes A-a as an example
o 1
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Connection points of A-a= ]Cl + 2C2 + 3c3 + 3c4 + lcs + 1C6 + Zc7 + lcs =14

Figure S2. The counting principle of the connection site
2.3 Meta-groups and meta-structures of aaptourinamine

The meta-groups include one carbonyl group, one imine group, and several olefinic carbons including of CH and C.
And the meta-groups depend on each core structure. Thus, there are 14 meta-structures for the core structure A, 14
meta-structures for the core structure B, and 16 meta-structures for the core structure C. To decrease the connection
points less than 14, some meta-structures were shaped up by connecting two additional bonds as shown in A-c, A-cl, A-e,

and so on. Because the meta-structures are different from each other, each has different connection point serial numbers.



3
N N
) .
; N LA Grafting method + 7o 2 (1)O=o
NSNS —_—
? | N/ . NH 20 data points were 0=0 o=N
0 P decreased to 14 301@ 4@ie 1001 80)

N
N/ _

A-h A-h1 A-gl A-h11

Figure S3. 14 meta-structures for the core structure A
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Figure S4. 14 meta-structures for the core structure B
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Figure S5. 16 meta-structures for the core structure C

3. The structural data groups for aaptourinamine
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