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Figure S-1. Potential energy surface of compound 2 at the AM1 level in the gas phase. 

 

100 200 300 400 500

200

300

400

500

1e
1f

C
1
6
-C

1
5
-C

1
4
-C

1
3

C
15

-C
14

-C
13

-C
12b

1a 1b 1c

1d

1a 1b
1c

200
300

400
500

0.29
0.30

0.31

0.32

200

300

400

500

 

 

 

E
to

t (
kc

a
l/m

o
l)

C
15

-C
14

-C
13

-C
12b

C
1
6
-C

1
5
-C

1
4
-C

1
3



Figure S-2. Optimized geometries of individual conformers of compound 2 at the 

B3LYP/6-31G** level in the gas phase. 

 



 

 

 

 

 

 

 

 

 

Figure S-3. Experimental and calculated ECD spectra of compound 2 (blue- 

experimental ECD in MeOH; black- calculated at the B3LYP/6-31G** level in the gas 

phase; red- calculated at the B3LYP-SCRF/6-31G**//B3LYP/6-31G** level with 

COSMO in MeOH).
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Figure S-4. 

1
H NMR spectrum of 3-bromohomofascaplysin (1) in methanol-d4 at 500 

MHz. 



 
Figure S-5. 

13
C NMR spectrum of 3-bromohomofascaplysin (1) in methanol-d4 at 100 

MHz. 



 

Table S-1. Important Thermodynamic Parameters of Conformers of Compound 2 (au). 

Species In Gas Phase In Methanol 

E E´=E+ZPE H G Es 

2a -1070.2779145 -1069.941808 -1069.921432 -1069.989415 -1070.3489139 

2b -1070.2731356 -1069.937993 -1069.917127 -1069.986347 -1070.3461257 

2c -1070.278921 -1069.943082 -1069.922628 -1069.990854 -1070.3491905 

E, E′, H, G: total energy, total energy with zero point energy (ZPE), enthalpy and Gibbs free energy, 

respectively, in the gas phase at B3LYP/6-31G** level; Es: single point energy in MeOH at the 

B3LYP-SCRF/6-31G**//B3LYP/6-31G** level with COSMO model. 

 

Table S-2. Conformational Analysis of Conformers of Compound 2 

Species In Gas Phase In Methanol 

ΔE
a 

PE%
b 

ΔE′
c 

PE′%
d 

ΔEs
e 

PEs%
f 

2a 0.63 25.6 0.80 20.5 0.17 41.8 

2b 3.63 0.2 3.19 0.4 1.92 2.2 

2c 0.00 74.3 0.00 79.1 0.00 56.0 

a,c Relative energy and relative energy with ZPE at the B3LYP/6-31G** 

level in the gas phase, respectively (kcal/mol). 

 b,d Conformational distribution calculated by using the respective 

parameters above at the B3LYP/6-31G** level in the gas phase. 

e,f Relative energy (kcal/mol) and conformational distribution in MeOH at 

the B3LYP-SCRF/6-31G**//B3LYP/6-31G** level with the COSMO 

model, respectively. 

 

Table S-3. Important Dihedral Angles (degrees) and Hydrogen Bond Lengths (Å) in 

Conformers of Compound 2. 

 C-15-C-14-C-13-C-12b C-16-C-15-C-14-C-13 (C-15)O···H-O(C-13) (C15)O···H-N-12 

2a 175° 160° 1.88 Å 4.56 Å 

2b -55° -168° 4.83 Å 4.54 Å 

2c 79° -174° 1.96 Å 1.93 Å 

 



Tabel S-4. Optimized Z-Matrix of Conformers of Compound 2 at the B3LYP/6-31G** 

Level in the Gas Phase. 
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Table S-5. Frequencies of Conformers of Compound 2 at the B3LYP/6-31G** Level in 

the Gas Phase. 

Species Frequencies (cm
-1

) 

2a 37 49 58 76 104 117 124 126 138 173 220 237 258 283 300 311 331 338 

364 408 447 474 480 488 507 532 539 551 567 576 589 603 636 645 659 

689 701 733 748 757 767 772 777 777 788 823 831 864 874 878 889 941 

947 955 963 968 991 1003 1007 1013 1041 1053 1061 1097 1109 1136 

1148 1157 1185 1188 1196 1200 1223 1241 1250 1258 1285 1317 1337 

1353 1357 1370 1373 1392 1406 1416 1436 1457 1469 1476 1485 1491 

1506 1513 1537 1563 1603 1627 1644 1667 1670 1701 1781 3040 3049 

3099 3112 3176 3202 3207 3207 3215 3217 3224 3226 3230 3233 3267 

3610 3642 

2b 33 47 56 61 99 108 112 114 148 187 189 218 241 279 295 301 324 334 364 

384 412 447 467 477 486 491 509 535 559 564 575 580 607 629 646 656 

686 714 748 755 766 767 775 785 791 824 835 854 874 884 886 938 947 

952 960 962 971 1006 1008 1039 1042 1050 1061 1071 1111 1125 1147 

1157 1185 1186 1193 1201 1226 1248 1249 1256 1266 1320 1340 1343 

1352 1371 1374 1379 1394 1406 1422 1459 1472 1476 1487 1491 1506 

1514 1537 1563 1605 1627 1650 1668 1671 1696 1809 3046 3052 3099 

3112 3174 3202 3203 3207 3211 3216 3219 3226 3228 3234 3267 3659 

3788 

2c 34 40 68 82 89 113 118 141 156 162 205 236 246 282 300 302 329 334 361 

402 448 461 482 490 510 535 553 557 568 576 595 603 632 648 654 673 

702 713 752 756 758 769 773 786 810 821 826 852 876 882 887 932 947 

950 961 963 984 997 1006 1008 1040 1051 1060 1099 1111 1140 1151 

1155 1185 1191 1197 1200 1213 1246 1258 1270 1275 1318 1339 1356 

1364 1373 1376 1392 1406 1414 1427 1440 1467 1471 1483 1492 1507 

1521 1537 1567 1606 1626 1651 1664 1672 1681 1762 3044 3052 3089 

3114 3177 3201 3205 3206 3212 3217 3220 3225 3228 3234 3269 3571 

3700 

 


