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Fig. SI1. 'H (a), *C NMR (b) and EI-TOF-MS (c¢) spectra of compound 1.
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Fig. SI2. 'H (a), *C NMR (b) and EI-TOF-MS (c¢) spectra of compound 2.
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Fig. SI3. 'H (a), 3C NMR (b) and EI-TOF-MS (c¢) spectra of compound 3.
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HY-PYX-1 86 (1.320) Cm (86-160)
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Fig. SI4. 'H (a), 3C NMR (b) and EI-TOF-MS (c¢) spectra of compound 4.
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HY-PYX-2 87 (1.349) Cm (87-(72+130))
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Fig. SI5. 'H (a), 3C NMR (b) and EI-TOF-MS (c¢) spectra of compound 5.
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Fig. SI6. 'H (a), *C NMR (b) and EI-TOF-MS (c¢) spectra of compound 6.
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Fig. SI7. 'H (a), 3C NMR (b) and EI-TOF-MS (¢) spectra of compound 7.
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HY-PYX-5 107 (1.645) Cm (107-81) TOF MS El+

100 601.4 3.74e4
544.3
Yo
1 602.4
545.3
546.3
: 603.4
272.7 300.7 543. ¢
771 115.1 141.4 | ; | 327235223752 434344124662 5003 Tl 547.3°004)
0 by A A e o e L ) UL A B Sy e | e N A | T e Mz
50 100 150 300 350 400 450 500 550 600 650
C

Fig. SI8. 'H (a), 3C NMR (b) and EI-TOF-MS (c¢) spectra of compound 8.

-S26-



S
=250
-200

50

-l

100

a0l

FA N
601
151
851
og'l
(1
(A5
ELE
iz

~140

-120

ara—

658~
088"

ZVB,
L6~
026~
L2667

Lo

3.0

E.3 8.2 &1
fl (pp=)

.1 %0 89 &8

9.2

-S27-



[+ [#a] o [#e] =
g 8 8 8 8 8 8 A S A
€ & & 8 8 & 8 e
¢ 6 F 9§ 4 03 i _ : : I
1 ° soob~
Lo Ze0L” - —
99°¢L— ——
6L — — IR
1Zze— — [
&
L8or— T L 68l —
o 886k
© 6E0ZL-,
. o 9vozL
6L'94 S 15Tz,
SO'LL -g gLeeL
91'ezl
mmg Lo ezt
Zeoll & rrely
68711 96 €21 If
. A% S
88611 yeL'k
6£°0Z} o EESCLY
: - =.81'6ZL
vzl schy
G221 A
91'¢zl < iGL 1T
= o .
PYETL ~ 80%6cH
96°€Z1 . 856l
8EYCI o 566l
££'5TL - 3 |8508
8Lact 189S~ o
v0'221 o
E.R; FS
mm.mw"_ - ¥80vL~ —
96'6Z1 g 6% Ll T
8501 —
eIWAN - 8l YvFL~ ~
r8ovl - L1 vrL— [A
6% L¥L Fe
LLYYL BT o
Tear Sl —
9/'8bL— =
oL r! & cemrL/

126 122 118 114 110

-S28-

142 138 134 130
f1 (ppm)

146

150




HY-PYX-6 116 (1.798) Cm (116-95)
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Fig. S19. 'H (a), 3C NMR (b) and EI-TOF-MS (c¢) spectra of compound 9.

-S29-



20
3
10

n i 2 i = = d 2
o 0L i
807 560
oo mmm
o'k hm..} i
20711 - _uﬂ..___ Ly
0 1 bed—
o o T
21| g
£5 1} - &~
nm.—..a% o i —.Mr”. wm h _
95T - el
e T Y
05 0L2
e S
ot i
oL ) 7Y
eLP
m..:.w TN, —a g
iy
ye 1
80,
6074 3
9z L)
ITiy 1
8z L}
0E4 -
1oLt
evid o ]
£ 3 .
eri] _ 5587 't
6921 2
0Ll
0L'L =
i .
(¥ e
ZLl 3
MM.W_ o P06 1
Y06 ro6
06| .= 9067 i
806 90’6 I
90'6 o 6 3
alL'g E = ale
o1’ g

9.0 8.9 B8 87

8.4 83 82 &1

E.& B2

8.3 8.2 4.l

fl (ppa)

a

-S30-



0
0

I L RN . W & m = m P o
=
YIELL—
2
BaEL™ ] Z5Zz)
" . o — |.D.
GLBL ] E.ﬁ_,w
SLEZLA:
8028~ —_— [® s
a5 vTL—
-3 Leszly
. 9eczl
v — -
1 oF 5
L FTASS
" o 1821
2 LezL
=2 "
- 2 Z1oel~
S -2
6e 1L /|/! 8
+96IL- =R 8
Z5TTL
8EE2L 8
Gl EZL -
ket = zeeel
8541 - = = ~ -
12T i g TEEEL B
9gszi| B
191T1
.n_‘.mm_‘uﬁ -8
1zl —
N—...E_.L. R ..-M_L _.ﬂ.._u_v_..i. -
v osL | — [~
zeoeL e
£995L- -
L 0P 2
SOVl = GOl — —
Z9¥L o Z9FPL—
0L 9F) gt
1G1p1 -
bt .
i = oran’ )
o ISP
% 068kl .

1 :I'I-EI 1:I?.'|i' - lil?.-i 1 -21

-S31-

1%

145 142

148




HY-PYX-7 151 (2.327) Cm (151-83)
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Fig. SI10. 'H (a), >*C NMR (b) and EI-TOF-MS (¢) spectra of compound 10.
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Fig. SI11. 'H (a), 3C NMR (b) and EI-TOF-MS (¢) spectra of compound 11.
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Fig. SI12. 'H (a), 3C NMR (b) and EI-TOF-MS (¢) spectra of compound 12.
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Fig. SI13. 'H (a), >*C NMR (b) and EI-TOF-MS (¢) spectra of compound 13.
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Fig. SI114. ESI-MS spectrum of compound BM3.
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Fig. SI15. ESI-MS spectrum of compound BM4.
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Table SI1. Selected bond lengths [A] and bond angles [°] for compounds 3-13.

Bond distances Bond angles

3-CHCl;

NI-Cl1 1.323(5) CI-N1-C12 117.8(2)
N1-C12 1.354(4) C10-N2-C11 117.3(3)
N2-C10 1.322(6) C5-N3-C13 105.9(2)
N2-Cl11 1.349(4) C6-N4-C13 104.3(3)
N3-C18 1.458(4) S1-C17-C16 113.0(4)
N3-C5 1.385(3) S1-C14-C15 110.8(3)
N3-C13 1.378(4)

N4-C6 1.381(4)

N4-C13 1.322(4)

N4-C13 1.322(4)

S1-C17 1.708(5)

S1-C14 1.716(4)

4

N1-C1 1.321(3) CI-N1-C12 118.1(2)
NI-C12 1.356(2) C10-N2-C11 118.3(2)
N2-C10 1.320(3) C13-N3-C5 105.9(2)
N2-Cl11 1.351(2) C5-N3-C18 127.93(2)
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N3-C5 1.387(2) C5-N3-C18 127.93(2)
N3-C13 1.375(2) C13-N4-C6 104.56(2)
N3-C18 1.460(2) C17-S1-C14 91.7(1)
N4-C6 1.372(2)

N4-C13 1.319(2)

S1-Cl14 1.7102)

S1-C17 1.702(3)

5-CHCl;

Brl-C17 1.864(5) CI-N1-CI2 117.1(4)
NI1-C1 1.326(6) C10-N2-C11 118.4(4)
N1-C12 1.373(5) C13-N3-C6 106.2(3)
N2-C10 1.318(6) CI3-N3-C18 126.2(3)
N2-Cl11 1.340(6) C6-N3-C18 127.4(4)
N3-C6 1.393(5) C13-N4-C5 104.9(4)
N3-C13 1.362(6) C14-S1-C17 91.1(2)
N3-C18 1.467(5) C16-C17-Brl 127.7(3)
N4-C5 1.361(5) S1-C17-Brl 119.7(3)
N4-C13 1.325(5)

S1-Cl14 1.722(5)

S1-C17 1.722(4)
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6-H,O

NI1-C1 1.323(4) CI-N1-C12 117.5(3)
NI1-CI2 1.357(3) C10-N2-C11 117.5(3)
N2-C10 1.323(4) C13-N3-C5 106.8(2)
N2-Cl11 1.357(3) C13-N3-Cl4 126.0(2)
N3-C5 1.386(3) C5-N3-Cl4 127.1Q2)
N3-C13 1.374(3) C13-N4-C6 105.0(2)
N3-C14 1.476(3) C24 N5-C25 115.1(3)
N4-C6 1.371(3) C18-S1-C21 92.6(1)
N4-C13 1.327(3)

N5-C24 1.322(4)

N5-C25 1.335(4)

S1-C18 1.725(3)

S1-C21 1.727(3)

(7),-C,HsOH-(CHCl3),

N1-C1 1.307(6) CI-N1-C12 118.9(4)
NI1-CI2 1.342(6) C10-N2-C11 117.3(4)
N2-C10 1.324(6) C5-N3-C13 106.4(4)
N2-Cl11 1.354(5) C5-N3-Cl14 128.2(4)
N3-C5 1.376(5) C13-N3-Cl4 124.7(4)

-S46-



N3-C13 1.386(6) C13-N4-C6 118.3(2)104.4(4)
N3-C14 1.484(6) C28-02-C29 118.2(5)
N4-C6 1.372(5) C21-S1-C18 92.9(2)
N4-C13 1.330(5)

01-C28 1.193(6)

02-C28 1.341(6)

02-C29 1.448(6)

S1-C18 1.718(5)

S1-C21 1.708(4)

8-CHCl,

N1-Cl 1.316(6) CI-N1-C12 118.0(4)
NI1-CI2 1.344(5) C10-N2-C11 117.0(4)
N2-C10 1.327(6) C13-N3-C5 106.5(3)
N2-Cl11 1.349(5) C13-N3-C14 125.0(4)
N3-C5 1.393(5) C5-N3-Cl14 127.1(3)
N3-C13 1.369(5) C13-N4-C6 104.8(3)
N3-C14 1.507(5) C34-N5-C25 117.9(3)
N4-C6 1.374(5) C34-N5-C28 119.0(3)
N4-C13 1.324(5) C25-N5-C28 120.0(3)
N5-C25 1.419(5) C18-S1-C21 93.3(2)
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N5-C28 1.420(5)

N5-C34 1.418(5)

S1-C18 1.719(4)

S1-C21 1.728(4)

9-CHCl,

N1-C1 1.310(3) CI-N1-CI2 117.4Q2)
NI1-CI2 1.356(3) C10-N2-Cl11 118.1(2)
N2-C10 1.310(3) C13-N3-C6 105.9(2)
N2-Cl11 1.351(3) C13-N3-C36 126.4(2)
N3-C6 1.392(3) C6-N3-C36 127.5(2)
N3-C13 1.376(3) C13-N4-C5 104.6(2)
N3-C36 1.456(3) C21-N5-C25 108.2(2)
N4-C5 1.366(3) C21-N5-C30 126.3(2)
N4-C13 1.310(3) C25-N5-C30 125.4(2)
N5-C21 1.393(3) C14-S1-C17 92.9(1)
N5-C25 1.399(3)

N5-C30 1.422(3)

S1-Cl14 1.715(2)

S1-C17 1.716(3)

10
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N1-C1 1.312(5) CI-N1-C12 117.2(3)

NI1-CI2 1.361(4) C10-N2-Cl11 118.0(3)
N2-C10 1.314(5) C13-N3-C5 106.3(3)
N2-Cl11 1.341(5) CI13-N3-C22 125.3(3)
N3-C5 1.374(4) C5-N3-C22 128.1(3)
N3-C13 1.371(4) C13-N4-C6 104.9(3)
N3-C22 1.481(4) C17-S1-C14 92.7(2)
N4-C6 1.353(4) C18-S2-C21 93.2(2)
N4-C13 1.320(4)

S1-C14 1.729(4)

S1-C17 1.710(4)

S2-C18 1.682(4)

S2-C21 1.687(4)

10-CHCl,

S1-C17 1.716(5) C14-S1-C17 92.8(2)
S1-C14 1.726(5) C18-S1'-C20 94.4(8)
SI'C18 1.685(18) C18-S2-C21 94.0(4)
S1'-C20 1.582(18) CI-N1-C12 118.0(4)
S2-C18 1.684(8) C10-N2-C11 117.0(4)

S2-C21 1.624(9) C5-N3-C22 126.3(4)
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N1-C12 1.360(6) CI13-N3-C22 126.6(4)
N1-Cl1 1.318(6) C5-N3-C13 106.3(3)
N2-Cl11 1.355(5) C6-N4-C13 104.7(4)
N2-C10 1.310(7)

N3-C22 1.522(6)

N3-C5 1.384(5)

N3-C13 1.367(6)

N4-C6 1.372(6)

N4-C13 1.319(5)

11-CHCl;

N1-Cl 1.319(5) C10-N2-C11 117.1(4)
N1-CI2 1.360(5) C13-N3-C5 106.3(3)
N2-C10 1.310(5) C13-N3-C22 126.6(3)
N2-Cl11 1.355(5) C5-N3-C22 126.4(4)
N3-C5 1.384(5) C13-N4-C6 104.7(3)
N3-C13 1.367(5) C17-S1-Cl14 92.8(2)
N3-C22 1.522(5) C21-S2-C18 94.0(4)
N4-C6 1.372(5) C20-S1'-C18 94.4(6)
N4-C13 1.319(5)

S1-Cl14 1.726(4)
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S1-C17 1.716(4)

SI'-C18 1.685(2)

S1'-C20 1.582(1)

S2-C18 1.684(7)

S2-C21 1.624(9)

12

N1-Cl 1.321(6) CI-N1-C12 118.5(5)
N1-CI2 1.343(6) C10-N2-Cl 1117.5(5)
N2-C10 1.319(7) C5-N3-C13 105.6(4)
N2-C11 1.365(6) C5-N3-C23 126.5(4)
N3-C5 1.379(6) C1-N3-C23 126.9(4)
N3-C13 1.384(6) C1-N4-C6 104.7(4)
N3-C23 1.480(6) C21-01-C18 91.6(4)
N4 C6 1.371(6) C14-S1-C17 92.3(3)
N4-C13 1.310(6)

01-C18 1.495(7)

01-C21 1.451(7)

02-C22 1.268(11)

13-CHCl,

NI1-C1 1.325(4) CI-N1-CI2 117.2(2)
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1.731(3)
1.744(3)
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5-CHCI; trans 10-CHCI, trans/disorder

Fig. SI16. ORTEP diagrams (30 % thermal probability ellipsoids) of the molecular structures of 3-CHCl;, 4, 5-CHCl; and 10-CHCI; showing
the dihedral angles and relative configurations between adjacent aromatic heterocycles. All the solvent molecules are omitted for

clarity.
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Fig. SI17. Perspective view of the packing structure in compounds 3-CHCls, 4, 5-CHCl;, 6-H,0, (7),-C,HsOH:(CHClIs),, 8-CHCl;, 9-CHCl;,

10-CHCI;, 11-CHCI3, 12, 13-CHCl;.
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