SUPPLEMENTARY MATERIAL

NEW PRENYLATED BIBENZYLS FROM BORNEAN
LIVERWORT ACROBOLBUS SACCATUS

Liverworts are the most primitive terrestrial plant which known to produce
unique and wide variety of compounds. Ethyl acetate crude extract was subjected
to several chromatographic techniques for purification. Three new compounds,
saccatenes A-C (1-3) were isolated together with two known prenyl bibenzyl
derivative, 2,2-dimethyl-5-hydroxy-6-carboxy-7-(2-phenylethyl) chromene (4)
and radulanin A-5-one (5) from the Bornean liverwort Acrobolbus saccatus
(Hook.) Trevis collected from Mountain Trus Madi, Sabah, Malaysia. The
structures of the three new metabolites were established by analyses of the
spectroscopic data (1D NMR, 2D NMR, HRESIMS and IR), and the antibacterial
activity against eight selected human pathogenic species of bacteria were tested.

Keywords: prenyl bibenzyl derivatives; Acrobolbus saccatus; liverwort; Borneo
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Figure S1. *H-NMR spectrum of 1 in CDCl3 (600 MHz).
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Figure S2. C-NMR spectrum of 1 in CDCls (150 MHz).
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Figure S3. HSQC spectrum of 1 in CDCls.
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Figure S4. HMBC spectrum of 1 in CDCla.
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Figure S5. H-'H COSY spectrum of 1 in CDCls.
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Figure S6. NOESY spectrum of 1 in CDCls.




Intens. ] 391.1894 +MS, 0.3-0.4min #(16-24)
x106]
0.8+
]
0.6
0.4+
0.2 781.3714
0.0 L y s —— ————————————
500 1000 1500 2000 2500 m/z
Meas. m/z # Formula Score m/z err[mDa] err[ppm] mSigma rdb e Conf N-Rule
391.1894 1 C22H23N403 0.00 391.1765 -12.9 -33.0 3.1 13.5 even ok
2 C24H27N203 0.00 391.2016 12.3 31.3 54 125 even ok
3 C21H23N602 69.34 391.1877 -1.7 -4.3 55 135 even ok
(_g) C25H2704 100.00 391.1904 1.0 2.6 7.8 125 even ok
C20H23N8O 0.00 391.1989 9.6 24.5 8.8 135 even ok
6 C18H19N100 0.00 391.1738 -15.6 -39.8 16.9 145 even ok
7 C21H2707 0.00 391.1751 -14.2 -36.4 17.8 8.5 even ok
8 C17H19N12 3.92 391.1850 -4.3 -11.1 189 145 even ok
9 C20H27N206 17.32 391.1864 -3.0 -7.7 19.8 8.5 even ok
10 C27H23N20O 0.00 391.1805 -8.9 -22.7 209 175 even ok
11 C19H27N405 0.00 391.1976 8.2 21.0 219 85 even ok
12 C26H23N4 29.41 391.1917 24 6.0 221 17.5 even ok
13 C18H27TN60O4 0.00 391.2088 19.5 49.8 241 8.5 even ok
14 C29H270 0.00 391.2056 16.3 41.6 283 16,5 even ok
15 C18H3109 0.06 391.1963 6.9 17.6 29.9 3.5 even ok
16 C17H23N60S5 0.00 391.1724 -16.9 -43.3 30.3 9.5 even ok
17 C17H31N208 0.00 391.2075 181 46.3 36.5 35 even ok

Figure S7. HRESIMS data of 1.
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Figure S8. *H-NMR spectrum of 2 in CDCl3 (600 MHz).
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Figure S9. 3C-NMR spectrum of 2 in CDCls (150 MHz).
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Figure S10

. HSQC spectrum of 2 in CDCla.
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Figure S11. HMBC spectrum of 2 in CDCls.
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Figure S12. *H-'H COSY spectrum of 2 in CDCls.
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Figure S13

. NOESY spectrum of 2 in CDCls.




Intens 383 2041 +MS, 0.2-0.3min #(10-15), Background Sublracted
x104 431,1801
1.5
1.0 339.1603
0.57 361.1349
" 2022799 | | TR Y . .
250 as0 400 450 500 miz
Meas. miz # Formula Score m/z arr err  mSigm rdb e N-R
[mDa  [ppm] a Conf ule
]
391.1830 1 C2TH23N2Z20 100.00 391.1805 2.5 -6.5 6486 175 even ok
2 C15H2TN40O8 0.00 391.1823 0.7 1.7 7273 4.5 even ok
3 C21H2707 0.00 391.1751 -7.9 =202 7274 8.5 even ok
4 C20H2TN206 0.00 391.1864 33 8.6 728.3 8.5 even ok
5 C18H28N2Na0O6B 0.00 391.1840 0.9 24 728.7 55 even ok
6 C25H2704 0.00 391.1904 74 18.8 729.4 125 even ok
7 C23H28NaC4 0.00 391.1880 50 127 729.8 9.5 even ok
B C22H23N403 0.00 3911765 6.5 -16.7 730.6 13.5 even ok
9 C16H23INE8O4 0.00 391.1837 07 1.7 T30.6 9.5 even ok
10 C20H24N4Na0Q3 0.00 3911741 -9.0 -22.9 731.0 105 even ok
11 C21H2INGO2 0.00 3911877 4.7 120 731.6 13.5 even ok
12 C19H24NBNaQ2 0.00 391.1853 23 5.8 732.0 10.5 eaven ok
13 C26H23N4 0.00 3911917 B.7 223 7327 17.5 even ok
14 C25H24N2NaC 0.00 391.1781 -4.9 -126 7329 14.5 even ok
15 C24H24NM 4 Na 0.00 381.1893 6.3 16.1 7330 14.5 even ok
16 C18H19N100 0.00 381.1738 -8.2 236 7339 145 even ok
17 C1TH18N12 0.00 391.1850 2.0 51 734.0 14.5 even ok
18 C15H20N 12 Na 0.00 391.1826 -0.4 -1.0 T34.4 11.5 even ok
393.2041 1 C24HZ6N4Na 9341 3932050 0.9 22 140 135 even ok
(2>C25H2004 42,99 393.2080 1.8 49 18.2 11.5  even ok
3 C21H25NBO2 90.46 393.2034 -0.7 -1.9 18.7 125 even ok
4 C23H30MNaO4 100,00 393.2036 0.5 -1.2 206 8.5 even ok
5 C26H25M4 12.15 393.2074 33 8.3 21.8 16.5 even ok
6 C19H26NBENa0O2 11.05 393.2009 -3.2 -8.0 31 95 even ok
7 C20H29NZO®G 25.62 393.2020 -2.1 5.3 354 7.5 even ok

Figure S14. HRESIMS data of 2.
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Figure S15. *H-NMR spectrum of 3 in CDCl3z (600 MHz).
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Figure S16. 3C-NMR spectrum of 3 in CDCl3 (150 MHz).
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Figure S17. HSQC spectrum of 3 in CDCls.
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Figure S18. HMBC spectrum of 3 in CDCls.
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Figure S19. *H-'H COSY spectrum of 3 in CDCls.
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Figure S20. NOESY spectrum of 3 in CDCls.




Intens. 325.1413 +MS, 0.2-0.2min #(9-13), Background Subtracted
40004
30001
20003 2822788
1°°g§ L 359.3226 4231682 485.3811
150 200 250 300 30 400 T a0 miz
Meas. m/z # Formula Score m/z err err  mSig rdb e N-R
[mDa [ppm] ma Conf ule
3251413 1 C19H18N4Na 7495  325.1424 1.0 32 139 125 even ok
2 C16H17N602 91.50 3251408  -06 -1.8 165  11.5 even ok
(@) Cc20H2104 3358 3251434 21 65 177 105 even ok
4 C18H22Na0O4 100.00  325.1410  -0.3 09 186 7.5 even ok
5 C21H17N4 870  325.1448 34 106 230 155 even ok
6 C14H18NBNaO2 1332 3251383  -3.0 92 253 85 even ok
7 C15H21N206 3012 3251394  -1.9 59 294 6.5 even ok

Figure S21. HRESIMS data of 3.





