Naturally Occurring Homoisoflavonoids Function as Potent Protein

Tyrosine Kinase Inhibitors by c-Src-based High-Throughput Screening

Li-Gen Lin,"! Hua Xie,"! Hong-Lin Li,® Lin-Jiang Tong, Chun-Ping Tang,” Chang-Qiang Ke,"
Qun-Fang Liu," Li-Ping Lin,* Mei-Yu Geng," Hua-Liang Jiang,® Wei-Min Zhao,*" Jian Ding,**

and Yang Ye*"'

'Department of Natural Products Chemistry, Division of Anti-tumor Pharmacology and Center for
Drug Discovery and Design, State Key Laboratory of Drug Research, Shanghai Institute of
Materia Medica, Shanghai Institutes of Biological Sciences, Chinese Academy of Sciences, 555
Zuchongzhi Road, Zhangjiang Hi-Tech Park, Shanghai 201203, People’s Republic of China

Supporting Information

Page 3-21, spectroscopic data of haematoxylol (1), epihaematoxylol (2),
4-O-methylhaematoxylol (3), 4-O-methylepihaematoxylol (4), haematoxylene (6),
haematoxylone (7), isohematoxylin (10), sappanone B (11), sappanchalcone (20), hematoxylol
(25) and hematoxylin (26).

Figure S1. 'H NMR spectrum of haematoxylol (1) in CD;0D.

Figure S2. *C NMR and DEPT spectra of haematoxylol (1) in CD;0OD.

Figure S3. LC-MS spectrum of haematoxylol (1).

Figure S4. "H NMR spectrum of epihaematoxylol (2) in CD;OD.

Figure S5. LC-MS spectrum of epihaematoxylol (2).

Figure S6. *H NMR spectrum of 4-O-methylhaematoxylol (3) in CD;0OD.

Figure S7. **C NMR and DEPT spectra of 4-O-methylhaematoxylol (3) in CD;OD.

Figure S8. LC-MS spectrum of 4-O-methylhaematoxylol (3).

Figure S9. *H NMR spectrum of 4-O-methylepihaematoxylol (4) in CD;0OD.

Figure S10. *C NMR and DEPT spectra of 4-O-methylepihaematoxylol (4) in CD50D.

L % To whom all correspondence should be addressed. Y.Y.: tel, +86 21 50806600x3326; fax,
+86 21 50806726; e-mail, yye@mail.shcnc.ac.cn. J.D.: tel, +86 21 5080660x2423; fax, +86 21
50806722; e-mail, jding@mail.shcnc.ac.cn. W.-M.Z.: tel & fax: +86 21 50806052; e-mail,
wmzhao@mail.shcnc.ac.cn.

" Department of Natural Products Chemistry.

* Division of Anti-tumor Pharmacology.

S Center for Drug Discovery and Design.

I Those authors contributed equally.



Figure S11. LC-MS spectrum of 4-O-methylepihaematoxylol (4).

Figure S12. *H NMR spectrum of haematoxylene (6) in CD;0D.

Figure S13. *C NMR and DEPT spectrum of haematoxylene (6) in CD3OD.
Figure S14. LC-MS spectrum of haematoxylene (6).

Figure S15. 'H NMR spectrum of haematoxylone (7) in CD;0OD.

Figure S16. *C NMR and DEPT spectrum of haematoxylone (7) in CDzOD.
Figure S17. LC-MS spectrum of haematoxylone (7).

Figure S18. 'H NMR spectrum of isohematoxylin (10) in CD;COCDs.
Figure $19. *C NMR and DEPT spectrum of isohematoxylin (10) in CD;COCDs.
Figure S20. LC-MS spectrum of isohematoxylin (10).

Figure S21. *H NMR spectrum of sappanone B (11) in CD3COCDs.

Figure S22. LC-MS spectrum of sappanone B (11).

Figure S23. *H NMR spectrum of sappanchalcone (20) in CDsCOCDs.
Figure S24. LC-MS spectrum of sappanchalcone (20).

Figure S25. *H NMR spectrum of hematoxylol (25) in CD;OD.

Figure S26. LC-MS spectrum of hematoxylol (25).

Figure S27. *H NMR spectrum of hematoxylin (26) in CDsCOCDs.

Figure S28. LC-MS spectrum of hematoxylin (26).

Page 22—32: Purity checks for the potent protein tyrosine kinase inhibitors 1-4, 6, 7, 10, 11,
20, 25 and 26 by HPLC with two different mobile phases (CH;CN-H,0, 2%~25% in 9 min
/CH30H-H,0, 5%~40% in 15 min).

Figure S29. HPLC purity checks of compound 1.

Figure S30. HPLC purity checks of compound 2.

Figure S31. HPLC purity checks of compound 3.

Figure S32. HPLC purity checks of compound 4.

Figure S33. HPLC purity checks of compound 6.

Figure S34. HPLC purity checks of compound 7.

Figure S35. HPLC purity checks of compound 10.

Figure S36. HPLC purity checks of compound 11.

Figure S37. HPLC purity checks of compound 20.

Figure S38. HPLC purity checks of compound 25.

Figure S39. HPLC purity checks of compound 26.



Figure S1. "H NMR spectrum of haematoxylol (1) in CD;0D.

s i
Al | "'
ui '
A I e |
oo
g 3
o
1
;T’ 1
r’ 1
»'r o o ||I o fm A
L \ J |
T / I
LA & M _ — t‘»_____._ﬁ_.u:i"wsl"u L
e R R -
55 o &5 s 4z o = s

Figure S2. *C NMR and DEPT spectra of haematoxylol (1) in CD;0D.
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Figure S3. LC-MS spectrum of haematoxylol (1).
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Figure S4. 'H NMR spectrum of epihaematoxylol (2) in CDsOD.
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Figure S5. LC-MS spectrum of epihaematoxylol (2).
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Figure S6. *H NMR spectrum of 4-O-methylhaematoxylol (3) in CD50D.
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Figure S7. *C NMR and DEPT spectra of 4-O-methylhaematoxylol (3) in CD;0D.
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Figure S9. *H NMR spectrum of 4-O-methylepihaematoxylol (4) in CD;0OD.



Figure S10. *C NMR and DEPT spectra of 4-O-methylepihaematoxylol (4) in CD;0D.
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Figure S11. LC-MS spectrum of 4-O-methylepihaematoxylol (4).
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Figure S12. *H NMR spectrum of haematoxylene (6) in CD3OD.
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Ejgure $13. **C NMR and DEPT spectrum of haematoxylene (6) in CDsOD.
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Figure S14. LC-MS spectrum of haematoxylene (6).
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Figure S16. *C NMR and DEPT spectrum of haematoxylone (7) in CDzOD.
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Figure S17. LC-MS spectrum of haematoxylone (7).
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Figure S18. H NMR spectrum of isohematoxylin (10) in CD;COCDs.
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Figure S20. LC-MS spectrum of isohematoxylin (10).
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Figure S21. *H NMR spectrum of sappanone B (11) in CD;COCDs.
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Figure S22. LC-MS spectrum of sappanone B (11).
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Figure S23. *H NMR spectrum of sappanchalcone (20) in CDsCOCDs.
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Figure S24. LC-MS spectrum of sappanchalcone (20).
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Figure S25. 'H NMR spectrum of hematoxylol (25) in CD;OD.
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Figure S26. LC-MS spectrum of hematoxylol (25).

1 jo | abeg L1081 SOBG0  paupd e sisfpuyeieg sHUo| e Seyug

1 jo i 8Begy LA TVE: ] 908250 pound O'E SIARUYEIRG SILOWIAY FNIg
o 008 004 008 005 oo 00e 00z
= Ty b o
2 009l 00F1 0024 0004 008 00 o o2 ,— _ YERZIE GEve I
= frory s . P
oL 0avR wes2 & ks
_ 0 | Vire i
L ai a0 o
O
_ 3 Hsbize) gy Sy L 0ix
imze) g v SHe i i | [ 0559 N ,w 1ok ToaL
_ L6E6 ¥ee oore | 6 ior ___ Tevz EEE '
o6Es
z
& z
& " (3703
0B c
s Mz uniy v 'SiE o
Lapar) unl G vam. |¢ o EEsR P ERMELE Las [ _ T e
TorEl [ 2577 I A= S L A ! g0
oErL 0
Vs oL
05E9 o6z 0 b g1
ghi*
g0 21zl umug e i L el
By
L] Baanp i el L L o * z
E-13 o L] L] r z — ] 0
/ Y0
0001
0004
0002
tead KU v 02 'WBONNAAE) AN T LOLE-ZI0
i v'002 E.?ﬁ:ﬁzu::.oﬁ_..ﬁm.—m L X i 0
{.
\ __ . ;
r
¥ 2 7 ix
| by v
MG Ve DL O L0LTI0 e ol ] B ._pn
e — AT le
| 50 I
! o I
Fubix
i ey e
B0 DAL T LT il SA I DLL 0 L0L2E0 ol
uo SV Diny wiels nabusiny w0 B pOgERLLNOoY
= :ﬁ v ey isea i A (313 Baug dhig oA O 1 e LTS g Annpdesy
- s T e R e ol pz s GBS MESE s wpieum
WO Anog wor Gy mamog Ao voy 153 0k scunng uor W Ao uoy Cuimiosty aguton Humog voy 153 -Sﬂ.uu:..em.l
Jajowiesed uolisnbay JmpLIRIE UOLHSINDIY
M ) ) M [T
qOOLO SNdOoOEannbEs JuBwinijsu| EIV-BISA-AL  owupy ojchuieg 50010 SndogoEInbsa juBmEUg ) ﬂ—(.eww_ﬁ.a ey sjduwes
SOl soperodn W HSINSWAOS 10 AdoD POl il Joodny WNSHENGOS 10 ddogy PO
LGPEL BODIS0 0w volsInbay a'Loi-zio  suwey seipuy PPIG0'E SO/BZ/50 BIWG UonshoY TONZZ0 e SeApnay
oju) sishjeuy oju) sshjeuy
podey Aejdsiq uoday Aejdsiq

19



PPM

110} sbed SEMEG0  S0ZOG0  pauud V€ sshjeuyeeq sauoyeq saxug
] I
= -
H o il 2w oont oari 00z 0001 o0e 009 oor 002 5
T T ™mr e ™ T
» LT wm_a #86L = pa It en_._.
8 i
) 'Sz
| z
5 3 | *
e e e} _ Ty E
& : fosie) e Swe : #
— e - T W L I L (k) L R R T
. ; . TR AR | P v Ly G ] L ﬁ i i
\ z7E8 o6
soeL [FO
s 50
50
vLz9
o
[L3
SELE) WL E S e
—_ Juns] aeany vy zb ok ] ] 4 z
) i = —,
o S | \
N—r 005
= 0001
s v
MAV . 0o
IS .
= o
m o 5
o = MEI s DL 0 10de-590 . 0
Y A\ Wl\.. #J.\.L.\ll(l;\j B4
o __ R <Z0
050
| e \ SL0
|
4 = 00's
] ) = gOIX
— — [5) S I+ D11 0 L0de-ge0 Feusquy
] i
o —_— e m e SHSI oiny mpads g salasany B AGT  Ow| uogEaunasy
Sy - ——— ) R anug deag oA Dov | S w3 0091 g epded
- —_— | 206 ] 2 004 b0 ueag [PUSHIPIS  OpO afuel Ssep
Qs wn Wo A uo) Bumussgy BAIBOS Aireiog uoy 2] @iy Ban0g uoy
i M 1ajoueseg uogs|nbay
2 ~ =
1 M WO
(@] snidgoocainbss JuawIngsy| LrO-g35A-alA  swey adwes
| JOpRAS IRy sopeiadsy WdSWENJOS jo Adog poqay
. ELPELD SOZOMG0  @leQ uonsinbay a'iode-gag  swen sishevy
[e] ojuy sishjruy
[9V]
%) Hoday Aejdsig
[
pust
>
(=]
L

Figure S27. *H NMR spectrum of hematoxylin (26) in CDsCOCDs.
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Figure S29. HPLC purity checks of compound 1.
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Figure S30. HPLC purity checks of compound 2.
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Figure S31. HPLC purity checks of compound 3.

upTne ey jeejoy

wajshg asn kg papoday

poday sjdwes |enpiaipu|

2

upTnr cawey ool

wajskg Lisn Ag papoday

poday s|dwesg |enplAlpy|

2



Lo ebeg PZ-ZL-I00Z  LTESPL Pald poday [enpaupuy gnejaq poyiay vodey I o abeg PEZ-ZL-L00Z  BSELSL PalLg Hoday [enprupu gnejaq poyian today
120 zizs  |ezo |izesr  [eses|iiweed |y
ores | oosanee | sees | osverest |eosa ] ovesd |
291 veaty |ev |sosszc |ersg| swesd |z sti6  |6zsecel |zoes | zeosesiz |aig L [
or'o ezs6 |szo |ozer  |zers| sweed |t o2z ozosr  |est | seriy | ssonl L
by % | ey [ean 5| e L1y | swey wbiay % [ wbey |y 4] eesy iy |oswey
S)Ns3y yead SUNs 3y yead
SNnuy SANUIN
00Tt 0O'ML 000 00% o0's 00L 009 005 o0y 00t [ 00’k 00’8k 0091 00'Fi 002 0oL 009 o0y 00T
Al b VIR PP T ST e P s OSSR /AP .
5 =y gt v e
2 ,/ g 2 =] |
x = & m .
= = Y Fos'o |
.._... @ ﬁ - ”S_. o
8 & B ot ,
g Lo &
051 I
Los
h 0T ”
1
052 ooz
fwu 0008 ClWL 0'06L) OKXBN WOd 19580 'JuyD "0k SrEZl  auey g adueg {wu p'00g O WU O'06L) IO XEN YOd  40sag JuyD o0 HOSW  auen j9g sdueg
0008 - 0’061 194 XEN WOd SN [BULELD) sajuN 0'Z1 e uny 0'008 - 0’061 10k ¥B Wad LB [BULEYD souy 0'gL ‘A uny
¥5Z dOS POy Buisseool N00S  aunop uorosly P52 dOS  poyan Buissaooiy noos  aunpp uaosly
OE:Z¥LL 6L-ZL-L00Z ‘passanay ajeg L # uoyoaliy VEZLSE bZ-Z-L00T :pessasol ajeg ! “# uogoaly
dsE 966 0692 11eg poyay ‘boy 09 A QS8 966 0692 185 poyian ‘boy 09 A
S0:90°5) 61-ZL-L00Z ‘pasnboy sjeg U Mowjun -adiy edueg £0:45'6) 61-Z4-L00Z ‘pauinbay sjeg U moLBUn ‘add) aydueg
wolshg :4g paunbay LIH-g35A ‘awey gdues waishs :Ag paunboy LIH-GISA ‘auey ajdues
NOILYWHO4NI 3ITdWVYS NOILYWHO4NI 3ITdNYS

Figure S32. HPLC purity checks of compound 4.
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Figure S33. HPLC purity checks of compound 6.
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Figure S34. HPLC purity checks of compound 7.
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Figure S35. HPLC purity checks of compound 10.
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Figure S36. HPLC purity checks of compound 11.
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Figure S37. HPLC purity checks of compound 20.
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Figure S38. HPLC purity checks of compound 25.
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Figure S39. HPLC purity checks of compound 26.
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