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Figure S1. Habit of Gypsoplaca macrophylla (Yunnan Prov., Degin Co., Baimaxueshan Mt., 4400 alt., on soil, Wang Li-song et al. 15-49586, in KUN-L-
52617).
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Figure S2. "H NMR spectrum of Gypmacrophin A in acetone-ds.
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Figure S3.Expand '"H NMR spectrum of Gypmacrophin A in acetone-ds.
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Figure S4. 3C NMR spectrum of Gypmacronoid A in acetone-ds.
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Figure S5. Expand *C NMR spectrum of Gypmacronoid A in acetone-ds.
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Figure S6. HSQC spectrum of Gypmacrophin A in acetone-de.
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Figure S7.Expand HSQC spectrum of Gypmacrophin A in acetone-ds.
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Figure S8.HMBC spectrum of Gypmacrophin A in acetone-de.
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Figure S9.Expand HMBC spectrum of Gypmacrophin A in acetone-ds.
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Figure S10."H-'H COSY spectrum of Gypmacrophin A in acetone-ds.
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Figure S11.Expand 'H-'H COSY spectrum of Gypmacrophin A in acetone-ds.
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Figure S14.ROESY spectrum of Gypmacrophin A in acetone-ds.
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Figure S16.HRESIMS spectrum of Gypmacrophin A.
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Optical rotation measurement
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No.d  9(33) Sp.Rot 202250 0.0054
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Figure S18. OR report of Gypmacrophin A.
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No.36 Bioactive assay of Gypmacrophin A:

Acetylcholinesterase (AChE) inhibitory activity of the compounds isolated was assayed by the spectrophotometric method developed by Ellman et al

[1] with slightly modification. S-Acetylthiocholine iodide, 5,5'-dithio-bis-(2-nitrobenzoic) acid (DTNB, Ellman's reagent), acetylcholinesterase derived

from human erythrocytes were purchased from Sigma Chemical. Gypmacrophin A was dissolved in DMSO. The reaction mixture (totally 200uL)

containing phosphate buffer (pH 8.0), test compound (50 uM), and acetyl cholinesterase (0.02U/mL), was incubated for 20 min (37 °C). Then, the reaction

was initiated by the addition of 40 uL of solution containing DTNB (0.625mM) and acetylthiocholine iodide (0.625mM) for AChE inhibitory activity

assay, respectively. The hydrolysis of acetylthiocholine was monitored at 405 nm every 30 seconds for one hour. Tacrine was used as positive control

with final concentration of 0.333uM. All the reactions were performed in triplicate. The percentage inhibition was calculated as follows: % inhibition =

(E - S)/E x 100 (E is the activity of the enzyme without test compound and S is the activity of enzyme with test compound). Inhibition curves were

obtained for each compound by plotting the percent inhibition versus the logarithm of inhibitor concentration in the assay solution. The linear regression

parameters were determined for each curve and the ICso values extrapolated. The procedures are same for positive control tacrine.
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No. 37 3C NMR and OR calculations

The theoretical calculations of compound 1were carried out using Gaussian 09.1[2]. Conformational analysis was initially performed using Discovery
Studio 4.0 Client. The optimized conformation geometries, thermodynamic parameters, and populations of all conformations were provided in the
Supporting Information. The conformers were optimized at the B3LYP/6-31G (d,p) level. Room-temperature equilibrium populations were calculated
according to Boltzmann distribution law.

13C NMR shielding constants of compound 1 were calculated with the GIAO method at the MPW1PW91-SCRF/6-31G (d,p) level in acetone with
PCM. The shielding constants so obtained were converted into chemical shifts by referencing to TMS at 0 ppm (6calcd= 0TMS- ocalcd), where the 6TMS
was the shielding constant of TMS calculated at the same level. The parameters a and b of the linear regression dcalcd= a dexpt+ b; the correlation
coefficient, R? the mean absolute error (MAE) defined as n |dcalcd— dexptl/n; the corrected mean absolute error (CMAE), defined as Xn |6 corr- 6
expt|/n, where 6 corr= (6 calcd- b)/a and therefore corrects for systematic errors were presented. Rotation calculations were carried at the B3LYP/6-31+G
(d,p) and B3LYP/6-311++G (2d,p) level with PCM model in MeOH based on B3LYP/6-31G (d,p) optimized geometries optical to determine absolute

stereochemistry of 1.
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NO.38 Optimized conformers of 1

1D

1E

Figure S37. Optimized conformers of 1 (1A-1F)

1F

Table S1. Energy analysis for conformers of 1A-1F at B3LYP/6-31G (d,p) level in the gas phase

E'=E+ZPE

E

H

G

Pc%

1A
1B
1C
1D
1E
1F

-1508.194926
-1508.196014
-1508.195853
-1508.191613
-1508.193401
-1508.192333

-1508.159508
-1508.160699
-1508.16077
-1508.155548
-1508.157923
-1508.156776

-1508.158563
-1508.159755
-1508.159826
-1508.154604
-1508.156979
-1508.155832

-1508.261132
-1508.261032
-1508.260025
-1508.259179
-1508.259024
-1508.258778

39.6

35.6
12.3
5.0
4.2
3.3

E, E’, H, G: total energy, total energy with zero point energy (ZPE), enthalpy, and Gibbs free energy
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NO.39 Results of 3C NMR calculations of 1

Table S2: Calculated *C NMR results for 1 at MPW1PW91-SCRF/6-31G (d,p) level.
NO. 1A 1B 1C 1D 1E 1F weigh | Ocal Albdcal- Albcorr-
dexp dexpl ocorr dexpl
1 155.2972 | 155.2672 | 155.4187 | 159.2619 | 157.389 157.248 | 155.7 | 40.1 40.9 0.8 39.2 1.7
2 145.8023 | 145.9056 | 145.8672 | 147.0736 | 145.3469 | 145.594 | 1459 49.8 49.7 0.1 49.3 0.4
3 155.7733 | 155.6516 | 155.8065 | 157.2824 | 156.38665 | 156.4435 | 155.9 39.9 37.7 2.2 39.0 1.3
4 162.6961 | 162.6254 | 162.4481 | 165.31125 | 158.9975 | 159.0169 | 162.5 33.2 32.4 0.8 32.2 0.2
5 155.5058 | 155.5389 | 155.4187 | 155.6948 | 153.0049 | 152.969 | 155.3 40.4 38.8 1.6 39.6 0.8
6 111.3199 | 111.3249 | 111.0578 | 106.8589 | 110.8026 | 110.9169 | 111.0 84.7 83.3 14 85.0 1.7
7 168.5498 | 168.5388 | 168.3492 | 166.4243 | 167.0674 | 167.1655 | 168.3 27.4 24.2 3.2 26.3 2.1
8 179.3099 | 179.2409 179.225 173.7475 | 179.1521 | 179.1644 | 179.0 16.7 16.4 0.3 15.3 1.1
9 169.74 169.6832 | 169.6687 | 165.4313 | 168.9033 | 169.1566 | 169.4 26.3 24.8 1.5 25.1 0.3
10 155.7733 | 155.8414 | 155.4187 | 151.0968 | 156.38665 | 156.3744 | 155.6 40.2 38.8 1.4 39.3 0.5
11 153.0925 | 153.2807 | 153.0433 | 153.3578 | 152.0246 | 151.8376 | 153.1 42.6 39.7 29 41.9 2.2
12 157.0237 | 156.4232 | 157.4907 156.038 | 156.5384 | 157.1593 | 156.8 38.9 39.4 0.5 38.1 1.3
13 117.5621 | 119.6732 | 116.7538 117.926 | 119.6376 | 117.5651 | 118.3 77.4 77.3 0.1 77.6 0.3
14 144.5517 | 143.2726 | 142.9061 | 144.7541 | 143.2669 | 144.5444 | 143.8 51.9 49.4 2.5 51.4 2.0
15 150.3115 | 150.7645 | 149.6411 | 150.1975 | 150.881 | 150.4063 | 150.4 45.3 44.6 0.7 44.6 0.0
16 152.7852 | 152.8011 153.198 152.2698 | 152.7427 | 152.7359 | 152.8 429 42.2 0.7 42.2 0.0
17 165.5151 | 165.7464 | 165.40795 | 165.31125 | 165.7414 | 165.5099 | 165.6 30.1 28.7 14 29.1 0.4
18 113.5324 | 113.3448 | 116.1826 | 113.7364 | 113.3318 | 113.5517 | 113.8 81.9 81.1 0.8 82.2 1.1
19 179.6773 | 179.6358 179.631 178.669 178.1742 | 178.2313 | 179.5 16.2 159 0.3 14.8 1.1
20 170.0712 | 170.1022 | 170.1036 | 167.9972 | 171.5552 | 171.6254 | 170.1 25.6 25.8 0.2 244 14
21 173.0532 | 172.9449 | 1729735 | 172.4157 | 172.8668 | 173.0194 | 173.0 22.8 22.8 0.0 21.5 1.3

37




22 184.7462 185.3258 184.9323 184.8247 185.3726 | 184.7552 | 185.0 10.7 8.7 2.0 9.1 0.4
23 165.1288 165.1212 | 165.40795 | 165.2411 165.1915 | 165.1801 | 165.2 30.6 284 2.2 29.5 1.1
24 172.5298 172.5411 172.5951 172.6784 172.5541 | 172.5201 | 172.5 23.2 23.2 0.0 21.9 1.3
25 180.2834 180.3546 180.5888 180.4493 | 180.3346 | 180.2709 | 180.4 15.4 15.5 0.1 13.9 1.6
OAc- 29.1505 28.6046 28.6053 29.2086 28.5918 29.1555 289 166.9 1704
13 ' 3.5 169.4 1.0
173.8531 173.3051 173.6432 173.8991 173.295 173.8471 | 173.6 22.1 21.2 0.9 20.8 0.4
OAc- 29.0538 28.8995 28.4548 29.0549 28.8889 29.0581 289 166.8 1702
18 ' 34 169.3 0.4
174.0098 173.9378 173.1992 174.0306 | 173.9453 | 174.0048 | 173.9 21.8 20.96 0.9 20.5 0.9
MAE / / / / / / / / / 1.3 / /
CAME / / / / / / / / / / 1.0
A
180.0 y =0.9743x + 1.8341
00 R? =0.9991 .
woo | e
B 100 | e
2 Jeo®
& 1000 e
S 800 L
S 00 et
[ I
40.0 RO
200 ..‘..
[
0.0
0 20 40 60 80 100 120 140 160 180
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Figure S38. (A) Regression analysis of experimental versus calculated 13C-NMR chemical shifts of 1 at MPW1PW91/6-31G (d,p) level; linear fitting

was shown as a line. (B) Absolute and relative chemical shift errors between 6cal/6exp (MAE=1.3) and dcorr/6exp (CAME=1.0).

NO.40 Results of OR calculations of 1(2S, 3S, 6S, 7R, 9R, 10S, 11S, 13R, 14S, 15S, 16R, 18S)
Table S3. OR calculations of 1(2S, 3S, 6S, 7R, 9R, 10S, 115, 13R, 14S, 15S, 16R, 18S) at B3LYP/6-311++G (2d,p) and B3LYP/6-31+G (d,p) level.

E'=E+ZPE E H G Pc%  B3LYP/6-311+G (2d,p) [a]p  B3LYP/6-31+G (d,p) [a]p
1A -1508.194926  -1508.159508  -1508.158563 -1508.261132 39.6 88.65 76.74
1B -1508.196014  -1508.160699  -1508.159755 -1508.261032 35.6 128.98 121.84
1C -1508.195853  -1508.16077 -1508.159826 -1508.260025 12.3 5.9 -5.9
1D -1508.191613  -1508.155548  -1508.154604 -1508.259179 5.0 53.2 47.69
1E -1508.193401 -1508.157923  -1508.156979 -1508.259024 4.2 132.28 130.99
1F -1508.192333  -1508.156776  -1508.155832 -1508.258778 3.3 90.47 83.19
average / / / / / 93.01 83.42
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NO.41 Z-matrixes of 1 (1A and 1B)
Table S4. Optimized Z-matrixes of 1 (1A and 1B) in the gas phase (A) at the
B3LYP/6-31G(d) level.

C1 3.462461 | -1.67393 -3.30075 C1 -4.62478 | -1.84008 | -0.36623
C2 4.104195 | -2.79414 -2.4947 C2 -4.32264 | -3.31516 | -0.14447
C3 2911723 | -3.44313 -1.7926 C3 -3.24506 | -3.28907 | 0.939171
C4 2.032805 | -2.22933 -1.36146 C4 -2.33195 | -2.09542 | 0.522602
C5 2.433576 | -1.06064 -2.32761 C5 -3.23238 | -1.17456 | -0.3724
Cé 0.538742 | -2.56617 -1.24575 Cé -1.60926 | -1.43578 | 1.706374
c7 -0.36084 -1.556 -0.45935 c7 -0.39437 | -0.50831 | 1.371921
C8 0.066929 | -0.05972 -0.69559 C8 -0.61686 | 0.322463 | 0.054355
9 0.10672 | 0.245395 | -2.16562 9 -1.90509 | 1.090815 | 0.133306
C10 1.264519 | -0.30569 -3.01033 C10 -3.23317 | 0.334904 | -0.01888
C11 1.112853 | 1.190102 | -2.76012 C11 -2.76895 | 1.333876 | -1.07214
C12 -0.28598 | -1.86851 1.065462 C12 0.894171 | -1.37195 | 1.217394
C13 -1.0367 | -0.85936 1.968068 C13 2.146775 | -0.57865 | 0.764458
C14 -0.5952 | 0.594157 1.66937 C14 1.855133 | 0.222821 | -0.52909
C15 -0.81466 | 0.881008 | 0.150483 C15 0.637559 | 1.163628 | -0.25818
C16 -1.51742 | 1.681545 | 2.262162 C16 2.920648 | 1.282819 | -0.88304
C17 -1.17712 | 2.929329 1.42388 C17 2.16605 | 2.252787 | -1.8127
C18 -0.67018 | 2.418692 | 0.046072 C18 0.65909 | 2.144367 | -1.45434
C19 0.870694 | -0.79013 -4.39021 C19 -4.34185 | 0.806013 | 0.899136
H20 -0.88701 | 0.268968 | -2.60115 H20 -1.84976 | 1.900603 | 0.853615
021 3.195857 | -0.13303 -1.52647 021 -2.75105 | -1.3464 | -1.72252
H22 2.379467 | -1.96697 -0.35116 H22 -1.55539 | -2.53668 | -0.11925
C23 -1.81432 | -1.85116 -0.92936 C23 -0.20756 | 0.390237 | 2.628551
H24 1.083655 | 0.063969 | -0.31692 H24 -0.71753 | -0.38073 | -0.77476
H25 -1.86019 | 0.660201 -0.0865 H25 0.866794 | 1.764445 | 0.627599
H26 -2.11066 | -0.97268 1.778211 H26 2.444179 | 0.12731 | 1.550237
Cc27 0.863559 | 0.817301 | 2.168151 Cc27 1.672546 | -0.74921 | -1.73174
028 -0.73594 | -1.22798 | 3.330121 028 3.233513 | -1.49703 | 0.534226
C29 -1.3756 | 3.102292 | -1.15608 C29 -0.01722 | 3.52442 | -1.23566
C30 -1.09233 | 4.610182 | -1.17003 C30 0.026015 | 4.363484 | -2.51949
C31 -2.88565 | 2.858362 | -1.24471 C31 0.540596 | 4.3403 | -0.06492
H32 -2.5671 | 1.397149 | 2.101382 H32 3.22951 | 1.841187 | 0.011214
033 -1.28317 | 1.893845 | 3.656545 033 4.049979 | 0.76233 | -1.5914
C34 -2.21923 | 2.64763 4.297673 C34 5.179697 | 0.546066 | -0.86855
O35 -3.18109 | 3.19303 3.776315 035 5.32244 | 0.764149 | 0.325628
C36 -1.89295 | 2.724975 | 5.757518 C36 6.247609 | -0.01775 | -1.75486
C37 -1.74841 | -1.14796 | 4.233002 C37 3.909655 | -1.90962 | 1.643613
038 -2.89666 | -0.80307 3.99543 038 3.638333 | -1.61537 | 2.799063
C39 -1.24943 | -1.53916 5.58995 C39 5.038421 | -2.8099 | 1.244724
C40 2.230729 | -4.46732 -2.70563 C40 -3.8737 | -3.19192 | 2.332665
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H41 4.216705 | -0.95353 -3.63515 H41 -5.17376 | -1.69155 | -1.3023

H42 3.004798 | -2.11052 -4.19224 H42 -5.26393 | -1.49342 | 0.449966
HA43 4.663911 | -3.48889 -3.12843 H43 -5.21455 | -3.87905 | 0.145527
H44 4.800068 | -2.37967 -1.75511 H44 -3.92581 | -3.76419 | -1.06311
H45 3.259929 | -3.97973 -0.90125 H45 -2.66888 | -4.22206 | 0.90435

H46 0.436435 | -3.54356 -0.75472 H46 -1.24195 | -2.22453 | 2.376994
H47 0.134029 | -2.70772 -2.25527 H47 -2.34535 | -0.87655 | 2.296557
H48 0.794814 | 1.816762 -3.5882 H48 -3.29188 | 2.283277 | -1.14036
H49 1.757481 | 1.720624 -2.0693 H49 -2.37876 | 1.011182 | -2.03015
H50 0.762323 | -1.93117 1.38315 H50 0.713818 | -2.19525 | 0.515369
H51 -0.68707 | -2.87197 | 1.265771 H51 1.114483 | -1.87677 | 2.167072
H52 -0.39938 | 3.531739 | 1.909636 H52 2.316574 | 1.991384 | -2.86786
H53 -2.0546 | 3.577946 | 1.353225 H53 2.578133 | 3.259598 | -1.69695
H54 0.399219 | 2.658432 | -0.02859 H54 0.146967 | 1.664203 | -2.29933
H55 -0.05235 | -0.31392 -4.74037 H55 -4.1889 | 1.841833 | 1.223288
H56 1.649904 | -0.54759 -5.11994 H56 -5.30742 | 0.773513 | 0.384234
H57 0.698018 | -1.87006 -4.39562 H57 -4.39599 | 0.190717 | 1.801693
H58 3.576034 | 0.521057 | -2.13647 H58 -3.38799 | -0.90344 | -2.30768
H59 -1.94116 | -1.65591 -1.99924 H59 -1.08189 | 1.024975 | 2.805982
H60 -2.06283 | -2.9072 -0.7663 H60 -0.07507 | -0.22765 | 3.525346
Hé61 -2.57093 | -1.26873 -0.39929 He61 0.664696 | 1.044786 | 2.570731
He2 1.567664 | 0.090848 | 1.754444 He62 2.59727 | -1.29915 | -1.94014
H63 1.249873 | 1.808276 | 1.913061 H63 0.899831 | -1.50188 | -1.5569

Ho64 0.928298 | 0.724693 | 3.258183 Ho64 1.400007 | -0.22852 | -2.65445
H65 -0.94518 | 2.706649 | -2.07887 H65 -1.07519 | 3.359699 | -1.01938
H66 -1.47869 | 5.065448 | -2.08856 H66 -0.56636 | 5.277498 | -2.40157
H67 -0.0151 | 4.804012 | -1.13401 He67 -0.39342 | 3.805449 | -3.36328
H68 -1.56052 | 5.123294 | -0.32436 He68 1.046172 | 4.661885 | -2.78008
H69 -3.30994 | 3.399926 | -2.09785 H69 0.034094 | 5.310056 | -0.00031
H70 -3.11235 | 1.799882 -1.4004 H70 0.3748 | 3.835038 | 0.890735
H71 -3.41456 | 3.194242 | -0.34857 H71 1.61127 | 4.536886 | -0.16793
H72 -2.64771 | 3.331622 | 6.266028 H72 5.922041 | -0.97916 | -2.16004
H73 -1.90151 | 1.722568 | 6.192751 H73 6.470484 | 0.685368 | -2.56125
H74 -0.91653 | 3.196249 | 5.894655 H74 7.157947 | -0.17617 | -1.16961
H75 -2.07159 | -1.48113 | 6.308976 H75 5.724023 | -2.27719 | 0.581504
H76 -0.87881 | -2.56697 | 5.567144 H76 5.589759 | -3.11695 | 2.138058
H77 -0.46097 | -0.8515 5.906141 H77 4.643691 | -3.70263 | 0.753362
H78 1.449747 | -5.01583 -2.17011 H78 -3.11523 | -3.28867 | 3.115564
H79 2.956554 | -5.20848 -3.05791 H79 -4.59435 | -4.00292 | 2.484976
H80 1.775324 | -4.00226 -3.58472 H80 -4.39952 | -2.24511 | 2.486145
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