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L/ I

Egrtel S8 SHEZWEFS HES o AEA, d7] Feh 8 gt JAds yehle wEss gk
= #7716 aAlY] T woltth. dHE WIS 2AE=Y g &8 FTolA, MEE FF ZrH o )
e AE 9E AT, 53] vpole o|u|A FokelA tids] Fasttt. HlolQ olmAE 9% FF ZrHO g
T EAS o £ 3 Y FHFe F& div|(contrast)oltt. I, FAEA B yYzgd tojn=
(naphthalene diimide, NDI)9} 72 7]&9] ¥ FA|9] 5% A% (concentration quenching) &I Hlo] L o]y

A, FAA A LAY dA S8l oEFs Fi Utk $F-frE UF(Aggregation-induced emission,

AIE) == $H-7% 234 34 (Aggregation-induced emission enhancement, AIE) EA}= E oA 723 %X

%7] wio] N2 WAow F UheAde BT S A= 8] YA BEds A2 15F &9

= A FEAA AsE F2 U 1 (RIR &3] AlE o] FF olm oA o Y2 diH](contrast)E H

Aok, dAZA] FAR E&& Qo] AL 100%e] ZH7hE thet AR g Edo] NREJAARE giFEe] vho] o

oln| AlzElo A o] As] G| LATE Foldol Ax F5E IATIE Y fJAF Al 3] Fasit).
=

A G ofdEl & WellM 2 RS e MR FdAls vole oju)d B oupole Ml A
8 S EANE o]H ZRHE= ofids] AAelrt. 58], & B aA AEjeld #Hgehs AN dd =Ee
ojds] 3llstH a4dsel & OLEDOl theh a7k vk, 3, B T72 ol WA w7 B 2

w59 1§
EC R

e VIS FAAe] AR S FHS] A% At Eghe, ol Al B ole] §s Alwst
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42 7 5
2 g5, A2 EPAlelEY FHE wWEs 2= E stz gt wyoes Awgk Ay, 2

s Skl

w22 6] seky 29 ggteS ATt
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= Al 3lofA,

AR A1 st ol S A} sht ol w-faAs R BAE e, @ A k(valence) &
Fao] WEHoloF sa MO R YR Ao ARORIY wAKelol T, B BAA DeIA, FA
£ AR EE NABE £ e Ao ANl
Z

ot 2 el wE sghe el R WA R ARl 2z A7) Aeld AR T sk o] do® vl A%k

l

a7z, & dmrdor YAy o) e2dxt (AW, 1 WA 12709 4292 2t 24 @ BXg 23}

gB3lea 718 ousith. 4 r)e] dE Asgle] WY, dY, p-Z2d, i-Z2d, 59, s-§Fd, i-Fd,

t-5g, AE-1-d, AE-2-¢, AE-3-¢, 3-HEdFE-1-¢, 3-HEdFE-2-d, 2-WEdFE-2-%, 2,2,2-E7]

HEE-1-d, n-IA4, n-FE 4 n-5E & st ¢d& F&o] dart dax{E AetA Eevid

Aol g YAl A F-E 7](parent group) H 7] Al (substrate)o] F-2=E & vd. wpriA 2, &7 =
&

Bae] At AN WA Gtk st o gl Wga NS £
O, e CH(TR), CH(ER), i C(FR),E T, dF Hof, Ware
E

o2 gxE WErE gujdit}. "SdrdA"7) di Adgle] EYERRvd, EFraddy, EgHaR
g 2 EggerdE So] x3H).

"AFA B GA-0-8 =k, or]olA 4hE A7) BolEol Adrk. &FAl 719 o= Algglo]l WEA],
AL, nmEZREA] i—_‘i_i%/ﬂ, n-FEAL, s—HEA], (-REA, n-H5A, s-HEA T 2T FAE
Fatol AA7F doxs fwkebA @evhd 9lole] el dAtelAl R Z](parent group) HE 7]A]
(substrate)°ﬂ A odnk, mpRMA R, GFAT]E BEe] dAF x2S el gevhd s o
qe) HlgAa A37E 2 = Q. CdE 5o, TTREIA, £ 0-(H(ZR), 0-CH(ER), £+ -0-C(&

25wk, e
Aggle] ET]Em v

3}
=

o 44 F Aok sy} BeAew gAY WE/E ejudt, "FEREA Y o
2, EN2RRAEA, EdnandEa @ e RS 5o o,

5!

i)

fotd, & Wk g3lea E]ETH shhe] FA7E AR WES uglE ouE £ gla, Wdag ke
gsagd ¢ vk, 13 WA 12 929 ofd ) & ngE FAske AAE 3 WA 1270 E2¥EE ofdH S 9]
g7 e, d CEA, ﬁﬂ‘é, vrxd ) EGAd, FAGEZL, nolrld, ke Hild & 23 F
RO, ofo] AFE= AL ofHrth. 7] Told, & F-Fo] At xS fvelx] gevid oY 1
2] Ao A BEE Z](parent group) TE 7]A(substrate)o] = 4 o}k, m AR, ol & X 3lo]
AA7F aqx21E fvtelA] gevd s oo Hjga XEVE 28T 5 9

ragzold; & 1elE FAste dAZ N, 0, 2 S F ) o9 sHz A5 iste B ugE 9
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A4 3 A 1270 £F3} 2 U@ = glom, orlolA A, ik ¥ Fomvy
AdEE dg ol 1 WA e AHEgAst i A4 gARY. 9 d=A, THHeld, &
dolodl, 2, WEU, eEd, ovnEd, HolEA, SASY, ofo|hEelEY, SATcEY, EdolE
4, g, ved, segud, Edelqd, EdolEd, okadds], setAds], sed, s,
A, Andeld, Anad, seed, v, dee Ay, A ADAd, Ae )
BAd, ofoladEd, AE, FukE, ovtas A, ovtasrd, ojutarrd, seEs)
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RES %aa,ﬂwEE%,ﬂﬂi%4ia,%@Q@ £, EoljolEd, MEE}EY, HEFEY, o nelopx
9, OMEAE wE CuEFed 52 29T 5 gou, el ARHE AL itk 47 rdHzo, &
Bao] gt aTENE wsd wet| dos ;e 9Add $E Jl(arent grow) EE 714
(substrate)s] 224 = ek, oA, CoeRell & Adtel A} aFEAE AU e o
ool ulga AR 2HY 4 )

@ Ao, g7 obd Ei sEzelde dd, e, sEshdd, AGE, vielsd, Hud = 4

ez, F7] ok Ei dEHRoEE (8 CdFAL GHsls; 222, dRdd 5l sfo]ERAR o] F
ol o mEE AEE= s o) AR AfH ALY g AL F v

RiZ G Ce@ =2l B AH 3| =72 o] Fof3] o iE AdEs = A&7]olal

R C@2; = G622 Ce@ oA 22 3 Seddaiy ey iy ofde] A&7z Aghe 7
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oy we sheh 20 SEEe P AR, 58 vleleondS AT Y dnzA f4e AR 5
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AT

T 12 DMSOZ =A% 6NP-14, 6NP-2, 6NP-7, 6NP-8, 6NP-11, 6NP-12 % 6NP-13¢] &4 AHE#(l) ¥ ¥
~FHEH(b)S HojFtt.

T 25 0.5 uM9 6NP-14 (a), 6NP-1 (b), 6NP-9 (c¢), 6NP-6 (d), = 6NP-13 (e)9] ol#] fmjoxe 334 ~3)
EfS HoFEY,

&= 32 0.5 pMel Aol 20 WA 280 wE shghzel o SvolM e FF AHEHS wHolEh

= 4+ HeLa MEQ] Aolds= A ol A¥E BoFt. (a) 10uM 2 20 uMe] 6-X3E YZE[2, 1-plHlx
FHoz 1 A 5k G H Hela AlEQ 333 2 42 Aok Aolgle M on x|, &digh on|x] @ 20 p

il

M 6NP-12 (b), 6NP-13 (c), % 6NP-10 (d). scale bare 100 pmZE Eld.

%= 5+ Hela AlES & %3 glolB HXE olnd A3E HoJFET, Hela MEQ & %23 glolB AXE oln|A&
10 pme] 6NP-132.= 1 A|ZF %<k vk 3k & 20 & =<F 150 nMe] MitoTracker Red (a) & 30 & =¢F 75 nM
LysoTracker Red (b)& AH#]3stdtt. A2 249 (Ex : 405 nm, Em : 410-560 nm)2 6NP-13 F3JollA H|EE, 1

2]al LysoTracker Red &% T: MitoTracker Red F o =ZRE]S] AM 22 (Ex : 561 nm, Em :> 566 nm).
scale bari= 10 pm. HeLa A ¥ w=gtA Xo] FAIE 4 99 (RO Hx =g,

62 3}sh2] 29| FEE9 AEEA AF ZAIE HolFth. 6NP-8(a), 6NP-7 (b), 6NP-12 (c¢), % 6NP-13

< gleh2 29] F3HES] DSE A4S HAEth, A% (%) 2 A (oFe], Aex = 312 nm)ol A THF/&
E4E (099 %) F 10 pM 6NP-8 (a), 6NP-7 (b), % 6NP-12 (c)2] AF%l. 308 nm (d), 332 nm (e), 342 nm
()X 7] (excitation)® THF/E EFE (0-99 D)X 10 uMe] 6NP-8 (d), 6NP-7 (e), B 6NP-12 (f)<]
HEZ; 49 396 nm oA 6NP-8 (d), 388 nmollA4] 6NP-7 (e), 405 nmollAl 6NP-12 (f)e] d% W= 2

[S3c]
Z=
&= 82 EtOH 3 Aol el steha] 29 sietze] FFAAELS HoErh. EtOH (0.5 pM, #4) 2 24
R (BAd)el A el, 6NP-8 (a), 6NP-7 (b), 6NP-12 (c), % 6NP-13 (d)9] FF=HAEH: Al AAF (L%

2 2o H(QLEZ, A = 365 nm) sholl Al LAGEo A2l 6NP-8 (a), 6NP-7 (b), 6NP-12 (c), ¥ 6NP-13 (d)<]

= 9% shehy 29 gt A A7) 24 AdE BoEd. THF/water &@=(5/951 v/v) T A A7) #E
2 %3 200 nm 7FFS hieg & 4 9tk 10 uMe] 6NP-8 (a), 6NP-7 (b), 6NP-12 (c), %

H S
6NP-13 (d); 9% 9 @ A= Fx, L% 9 1 BF Tx, 9% o : = #x, LEF oy  LN(G2(1)-
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[0082]
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102 Bge FA4 &l A 6NP-79] @3 A ERS HolEr,

112 6NP-79] ZA & 4 ARE HAFEt. (a) 3 do= Yl #2 4 CH-0 4% 28 (2.249

Zh= 6NP-79] 24 Fx. (b) SWolA B Slip-stacked 6NP-7 =}, (¢) w7hA Moz yedl B2 3h
Agt (3.769 A)S B3 6NP-79 packing T%. (d) 4 7+ 43283 =3 6NP-79] packing *+%; W
F2} 7F S-S A (3.769 A); 2FA: A 3 CH--S 2% (3.156 A); LAXA: 2} 7+ CH---0 2%

oh, WL AAAE B A8 AL B NS B e A A9
5] AAlel @4EE AL ohch,

M
e
i)
ot
lo
et
do
L

(941
vt
WAHA g @, WE Ao % B0 BAS QA BHIA FAste]l A W A "EETe
2HE W8 Agdtel FHE B WY UE AASGE AL wa. Axde TE B s
A EHAR F oldae Ae wad. oA azeEogs @A, od ohddelE, tolEz st
2 geloom Apgaks Qb (230400 mesh) & AHEELe] £ ST, RE WS AeHon Azsss
0.25 m et FeolE (F-25)4e) W3 AzviEaduz RUEY St Sede wAR §4 94
1

Apgate] 24 sArk. H 2 C MR ~FEAL 400Miz MR spectrometerd] A 71Z5glon s1ety o]% thE
% (s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet), Hertz (Hz)9 #AZY A4, @ IR
of /e YERATE. HRUSE 7] 5 o3k (ESI) % Q-T0F A= #4712 54 qlct.

2923 9 2039 A4
1-(2-0Fo] © =Y )-2-3 35 A o Ef3=

©

AFLo| A wErE ofA|E (10 mL) F 2-H R F-1-(2-olo] 2. = d) ol et (400 mg, 1.23 mmol)& Mol K,C05 (255

mg, 1.85 mmol) % #H&= (139 mg, 1.47 mmol)S ¥=uk. 12413 B¢k S{A|7 5, whs

ZEA 713, Celite FE=E o] &3sle] o3st ths EtOAcE A3t 72t sholl sFAA = AHES dAT. A
AEL Ag71A AodA Z#A] AZvE 1T (hexanes:EtOAc, 49:1)E AA|sle] 34 o
Ad)-2-7) = A o B =S ATt (262 mg, 63%). H NMR (400 MHz, CDCls) & 7.94

o

i\

(d, J=7.6 Hz, 1H), 7.41-
7.46 (m, 2H), 7.27-7.31 (m, 2H), 7.15-7.19 (m, 1H), 6.99 (t, J = 7.2 Hz, 1H), 6.92 (d, J = 8.8 Hz,
9H), 5.10 (s, 2H): C MMR (100 MHz, CDCls) & 199.9, 157.8, 141.6, 140.8, 132.5, 129.7, 128.7, 128.1,

121.9, 114.9, 91.7, 71.6; HRMS (ESI-QTOF) m/z [M+H]+ caled for CuH;2I0, 338.9876, found 338.9880.
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2-(4-(tert-HB)HFA)-1-(2-olo] L. =3 d ) ol ==

é}‘@o

o] 3EL 2-HEH-1-(2-olo] 2= d)olEl= (400 mg, 1.23 mmol), K.CO; (255 mg, 1.85 mmol), 2 4-tert-
HedHE (222 mg, 1.47 mmol)S AR&3le] 1-(2-olo] Q wud)-2-H 5 A olEli=x} HA3 Wylog A3},
st 9, (310 mg, 64%); H NMR (400 MHz, CDCl;) & 7.94 (d, J = 8.0 Hz, 1H), 7.42-7.44 (m, 2H),

7.30 (d, J = 8.4 Hz, 2H), 7.15-7.19 (m, 1H), 6.86 (d, J = 8.8 Hz, 2H), 5.08 (s, 2H), 1.29 (s, 9H); 'C
NMR (100 MHz. CDCls) & 200.1. 155.6, 144.7, 141.8, 140.8, 132.4, 128.7, 128.1, 126.5, 114.5. 91.7,

71.9, 34.3, 31.6; HRMS (ESI-QTOF) m/z [M+H]+ calcd for CisHylO, 395.0502, found 395.0505.

2-(3,4-to|H| F A F 5 A )-1-(2-0}o] . =¥ ) o Bf=

O\@OMG

OMe
o] JEL 2-BREE-1-(2-olo]| 2 =Hd)oE}l= (400 mg, 1.23 mmol), K,CO; (255 mg, 1.85 mmol), % 3,4-t}
oM EAIHE (227.5 mg, 1.47 mmol)E AFE3te] 1-(2-oto] Qe d)-2-H 5 Ao Ef=2} U Ho = 33t

=

Gtk A 9ol (332 mg, 68%); H NMR (400 MHz, CDCly) & 7.93 (d, J = 8.0 Hz, 1H), 7.42-7.43 (m, 2H),
7.15-7.19 (m, 1), 6.75 (d, J = 8.4 lz, 1), 6.55 (d, J = 2.4 Hz, 1), 6.39 (dd, J = 2.4, 8.8 Hz, 1I),
5.05 (s, 20), 3.83 (s, 3H), 3.82 (s, 3H); 'C NMR (100 MHz, CDCl;) & 200.2, 152.4, 150.0, 144.4,
141.7, 140.8, 132.4, 128.7, 128.1, 111.6, 104.3, 101.4, 91.7, 72.4, 56.5, 56.0; HRMS (ESI-QTOF) m/z

[M+H]+ calcd for CiHisI0s 399.0088, found 399.0091.

2-(3,5-tho|H| F A F 5 A )-1-(2-0}o] . =¥ ) o Bf=

| (0]
0] OMe

OMe

o] 3FEL 2-HER-1-(2-olo] 2 =Hd) o El= (400 mg, 1.23 mmol), K.,CO; (255 mg, 1.85 mmol), 2 3,5-T}
oW EAIHE (222 mg, 1.47 mmol)E ARESle]  1-(2-olo]lewHd)-2-FH HA|o = e Wy ow
FA3k9lth. 34 991 (406 mg, 83%): H NMR (400 MHz, CDCly) & 7.93 (d, J = 8.0 Hz, 1H), 7.41-7.45 (m,
9H). 7.17 (br s, 1H), 6.08-6.16 (m. 3H), 5.06 (s, 2H). 3.75 (s, 6H); C NMR (100 MHz, CDCls) & 199.5,
161.6, 159.6, 141.5, 140.8, 132.5. 128.7, 128.1, 94.2, 93.8, 91.7, 71.6. 55.5; HRMS (ESI-QTOF) m/z
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[0102]

[0103]

[0104]

[0105]

[0107]

[0108]
[0109]

[0110]

SS=501 10-2403923
[M+Na]+ calcd for CigHisNalOs 420.9907, found 420.9906.

1-(2-0}o] © E3' 9 )-2-(F L S-1-L 4] ol &h-1-&

Ao g oA EVOEY (10 ml) F 2-H2R-1-(2-0}o] 2 = d)o|El= (200 mg, 0.62 mmol) &
KsCOs (144 mg, 1.24 mmol) ¥ 1-UZE (75 mg, 0.52 mmol)S E AT, 6417 B¢ Ao wykAzl & wh

oo 2

EES 74 e HHA H B (10 mb)E 348k CHCl, (10 nL X 2)2 F&89dct. £¢d 77
A2 AFSAL, NgSOdelA AEAZ vhs 7 stell sFAA 2 AES At Ao A ZAl

ZulE 23 (hexane:EtOAc:dichloromethane, 50:1:2)& AA|ste] = Az A 1-(2-olo] S EHd)-2-(1}
Ted-1-A2 Ao E-1-25 A} (146.9 mg, 76.3%).

ol
o

H

'H NMR (400 MHz, CDCls) 68.11 (d, J = 8.4 Hz, 1H), 7.94 (d, J = 8.0 Hz, 1H), 7.78 (d, J = 8.0 Hz, 1H),
7.51-7.40 (m, 5H), 7.35 (t, J = 8.0 Hz, 1H), 7.16 (td, J = 7.8 , 1.6 Hz, 1H), 6.79 (d, J = 7.6 Hz,
M), 5.25 (s, 2H); C NMR (100 MHz, CDCly) & 200.2, 153.4, 141.8, 140.5, 134.5, 132.3, 128.7, 127.9,

127.4, 126.6, 125.5, 125.5, 122.0, 121.4, 105.2, 91.6, 71.6; HRMS (ESI-QTOF) m/z [M+Na]+ calcd for
CisHi3INaO, 410.9852, found 410.9857.

1-(2-0}0] © E3' 9 )-2-(F L S-2-L 4] ol &h-1-&

)
O

O

Ao A wWHkE ol EUC|EZ (10 mL) F 2-HEF-1-(2-olo] e E#H )t (270 mg, 0.83 mmol) &oHo
K,CO; (192 mg, 1.39 mmol) = Z—L}#E (100 mg, 0.69 mmol)S EATF. 6A]7F & A2 wykA]zl & 1tk

FES TY sl w5412 H & (10 nL)E 3438t CHLCl, (10 mL X 2)2 FZ3UTt. £ W
A2 MAEa, NgSo gAdlA] AXAIZ o5 A8 kel F5AA = ALES 4. AAES AgaA
Aol ZHYA] A EvE 189 (hexane:EtOAc:dichloromethane,50:1:2) %2 AA|3}e] wghAMo AR A 1-(2-0}o] L
sod)-2-(UZeal-2-d A ol g-1-& AU} (157.8 mg, 61.4%).

ot

KN
S

o

'H NMR (400 MHz, CDCls) 67.93 (d, J = 7.6 Hz, 1H), 7.78-7.73 (m, 3H), 7.47-7.36 (m, 4H), 7.20-7.14 (m,
3M), 5.21 (s, 20): C NMR (100 MHz, CDCly) & 199.8, 155.6, 141.4, 140.7, 132.4,132.4, 129.8, 129.4,

128.6, 127.9, 127.7, 126.9, 126.6, 124.1, 118.6, 107.4, 91.7, 71.5; HRMS (ESI-QTOF) m/z [M+H]+ calcd
for Cisli410, 389.0033, found 389.0030.
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[0112]

[0113]

[0114]

[0115]

[0117]

[0119]

[0120]
[0121]

[0122]

SS50l 10-2403923

2-([1,1'-1to] 3 d ]-3-L S A])-1-(2-o}o] L =3 d ) o &-1-2.

O
O'

Abo A wuteE ol EYUo]lEY (10 mL) T 2-HER-1-(2-olo] = d)olEl:= (210 mg, 0.65 mmol) &0
K,CO; (163 mg, 1.18 mmol) 2 3—iﬂéﬁﬂl§ (100 mg, 0.59 mmol)<= YWUtt. 6417 F<k Ao nHkAZl 3

HhS E3ES 74 skl A7 H & (10 mb) 2 43k CHCl, (10 mL X 2)2 FE3Y. 3+ {71
ArZ MHsIL, NgSO el ] AEAZ the 79t sloll sFAA = AFES IAo. AghdelA &

A AZnET#I (hexane:EtOAc:dichloromethane, 50:1:2)& AA|ste] FHe od= A 2-([1,1'-ulo]Fd -
3-L A -1-(2-0Fo] 2 =)o ek-1-22 LAt} (180 mg, 73.8%).

=
S

o

' NMR (400 MHz, acetone-ds) §7.99 (d, J = 8.0 Hz, 1H), 7.73 (d, J = 7.6 Hz, 1H), 7.64 (d, J = 8.0 Hz,

oH), 7.52 (t, J = 7.6 Hz, 1), 7.42 (t, J = 7.4 Hz, 2H), 7.36-7.34 (m, 2H), 7.25-7.24 (m, 3H), 6.98
(d, J=8.0Hz, 1), 5.34 (s, 20); CNMR (100 Miz, acetone-ds) & 198.9, 158.6, 142.5, 141.5, 140.7,
140.6, 132.5, 129.9, 128.8, 128.8, 128.2, 127.5, 126.9, 120.0, 113.8, 113.3, 91.3, 71.3; HRMS (ESI-
QTOF) m/z [M+H]+ calcd for CyHiglO, 415.0819, found 415.0816

31514 19| 5§89 A
3-(2-obol e =wd )M F& (1{2H)9] T4

(2
(5

CHCL, (4 ml)ZFel 1-(2-otole&dd)-2-H5A ol Ebe= (150 mg, 0.44 mmol)e] REE & wgtdE

(0.286 mL, 4.4 mmol)S H7}8F9Tt. 55 CellA 40417 FeF wt 3 & Wke EIELS diethyl ether (10 m
X 2)® FZ&3a G4(brine) (10 mL)=E AlH 3F3itk. &R T MgSO Al A AxA71a 2t &)

L=}
o EFAA F AAHNES Ay, AgIta oA ZYA AZvEIYY (hexanes:EtOAc:CHCly, 50:1:2)%

2

-

QA 1{2pS Aol odZA] At} (86.4 mg, 61 %). H MMR (400 MHz, CDCls) & 8.02-8.05 (m, 1H),
7.79-7.81 (m, W), 7.57-7.61 (m, 1H), 7.49-7.52 (m, 1H), 7.44-7.46 (m, 2H), 7.35-7.40 (m, 1H), 7.27-
7.32 (n, 1), 7.09-7.14 (m, 1H); "C NMR (100 MHz, CDCls) & 155.0, 143.0, 140.1, 136.9. 131.2, 129.5,

128.3, 127.2, 124.7, 124.3, 122.9, 122.9, 121.0, 111.8, 99.9, 99.8; HRMS (ESI-QTOF) m/z [M+H]+ calcd
for CyuHypI0 320.9771, found 320.9776.
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[0123]

[0124]
[0125]

[0127]

[0128]
[0129]

[0131]

[0132]
[0133]

SS50l 10-2403923

5-(tert—Fd)-3-(2-olo| L=d ) ME=F& (1{3})

I
(5

o] FFEL 2-(4-(tert-H8)H¥5A])-1-(2-oto] 2= wd)oEl= (200 mg, 0.51 mmol) B wWELIZEAL (0.33
oL, 5.1 mmol)E AME3le] 1{2 e} Tde Wwow AT, =A 7. (94 mg, 49%); H NMR (400 Mz,
CDCly) & 8.04 (d, J=28.0 Hz, 1), 7.74 (s, 1), 7.41-7.50 (m, 5H), 7.11 (t, J = 7.6 Hz, 1H), 1.37

(s, 9ID; C NMR (100 MHz, CDCl,) & 153.3. 146.1, 143.3. 140.2, 137.2. 131.3, 129.4, 128.3. 126.6,

124.4, 122.6, 117.3, 111.0, 99.8, 34.9, 32.0; HRMS (ESI-QTOF) m/z [M+H] calcd for CygsI0 377.0397,
found 377.0401.
3-(2-o}ol 2 =5d )-5,6-TFo| W EAHMZF & (1{4})

MeO '
s
(0]

=78 CollA k== CHCL, (20 mL) 9] 2-(3,4-thol W HA 535 A] )-1-(2-o}o] . =5 d ) ol EF= (200 mg, 0.50
mmol) &<el BCly (CHCly % IM &, 0.75 mL, 0.75 mmol)S 7} atQAck. A7) bl A 143F &k ak
g &, wkg EgEe] -78 TolM & (2 mDs H7bshal dEo® Jtdsigith. whe EREe = (10 nb)= 3
Akl CHCly (10 mL X 2)2 FEFadvh. &3t 77155 d2 AHeta, MgSodolA

st EEAA Z AAES Al Ao ZeA ARwE 19 (hexane:EtOAc, 49:1)Z A A3t

HL4E 74 4 (161 mg, 84 D)oz AU, 'H NMR (400 MHz, CDCl;) & 8.01 (d, J = 7.6 Hz, 1H), 7.65 (s,

E

1H), 7.40-7.46 (m, 2H), 7.08-7.12 (m, 2H), 6.86 (s, 1H), 3.95 (s, 3H), 3.838 (s, 3H); “C NUR (100 MHz,
CDCly) & 149.7, 148.4, 146.8, 141.9, 140.1, 137.3, 131.2, 129.5, 128.4, 124.6, 119.0, 102.2, 99.9,

95.6, 56.6, 56.4; HRMS (ESI-QTOF) m/z [M+H]+ caled for CigHiaI0; 380.9982, found 380.9986.

3-(2-olol 2 =5d )-4,6-TFo|HEANZF T (1{5})

L
|
s
MeO 0

o] g3EL 2-(3,5-UolHEA H = A])-1-(2-0}e] L =H ) o El= (200 mg, 0.50 mmol) 2 BCly; (IM solution
in CH,Cl,, 0.75 mL, 0.75 mmol)ZE A}&3le] 1{4}3} L3 HHo=w sHAFEAY. 34 14, (158 mg, 83%),

mp: 120.4-122.4 C; lH NMR (400 MHz, CDCl3) & 7.94 (d, J = 8.0 Hz, 1H), 7.43 (s, 1H), 7.34-7.38 (m,
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[0135]

[0136]
[0137]

[0139]

[0140]
[0141]

[0142]

SS90l 10-2403923

2H), 7.05 (t, J = 8.0 Hz, 1H), 6.70 (s, 1H), 6.33 (s, 1H), 3.87 (s, 3H), 3.69 (s, 3H); “C MR (100
MHz, CDCls) & 159.4, 156.9, 154.6, 140.5, 138.9, 137.9, 131.2, 129.0, 127.5, 124.3, 110.8, 101.3,

94.7, 88.4, 55.9, 55.6; HRMS (ESI-QTOF) m/z [M+H]+ calcd for CieH4I105 380.9982, found 380.9983.

3-(2-°}o] L =5 Y)-4,6-Tho W EA A2 FA-7-FtH & 8lo| = (1{6})9] FA

100 CTolA 12 AIF &< wyk o & Hkg E3ES Aoz YA 7] Na(0; 8oz ?23JA AT, 252

X 2) 2 9l (10 mL) 2 AlHekaL, ¥ NgSo,2 AxA7)a, 7t
stoll w5A1A &= AAES 4AJoh. AgFtA FodA A AZeET# 9 (hexane:EtOAc, 7:3)% A3}
161 &4 1A 24 Ach. (67 mg, 62 %). mp: 202.4-204.7 C; 'H NMR (400 MHz, CDCly) & 10.47 (s,
), 7.91 (d, J = 8.0 Hz, 1), 7.55 (s, 1), 7.34-7.37 (m, 21), 7.05 (t, J = 7.2 Hz, 1H), 6.30 (s,
1), 3.99 (s, 3H), 3.81 (s, 3H); C NMR (100 Miz, CDCly) & 186.5, 163.6, 159.9, 155.2, 142.1, 138.9,

137.2, 131.1, 129.3, 127.6, 123.7, 111.7, 106.4, 101.1, 89.8, 56.8, 55.9; HRMS (ESI-QTOF) m/z [M+Naf
caled for CyHisNalIO, 430.9751, found 430.9751.

3-(2-¢loleEHd)YZE[L,2-b] T

-78 TollX m¥tE= CHCly, (20 mL)%Fe] 1-(2-ofo] Qe d)-2-(Zeall-1-A & A ol gh-1-2 (80 mg, 0.22
mmol) &-<Moll BCl; (CHCly o IM &%, 0.26 mL, 0.26 mmol)S H7F5FAth. Fa tf7] follA 1A]3F FoF Rtk
stal g2ow s &3t ke ERES B (10 mb)=E

1SS G52 AAsL, NgSOdellA AxA v 2

Z|A] ZErtE 23] (hexane:EtOAc:dichloromethane,
JUZE[L,2-p] 572 AATE (79.8 mg, 100 %).

o =78 CTAAlA & (2 nb)& M7t
H.Cly (10 mL X 2)& FZ3}5lH). it;;%

& Ao, ATHeA
50:1:2)2 AAgte] =g 0PI A 3-(2-olo] 2L

o ¢
o,

1
ol
_ .
k!
(@)

ﬂl~ mlm

'H NUR (400 MHz, CDCl;) &8.39 (d, J = 7.6 Hz, 1H), 8.05 (d, J = 8.0 Hz, 1H), 7.97 (d, J = 8.0 Hz,
M), 7.92 (s, 1H), 7.71 (d, J = 8.4 Hz, 1H), 7.64 (t, J = 7.4 Hz, 1H), 7.55-7.52 (m, 2H), 7.48 (s,
2H), 7.13 (t, J = 5.8 Hz, 1H); 13C NMR (100 MHz, CDCl3) & 150.5, 141.9, 139.9, 136.9, 131.6, 131.2,

129.4, 128.3, 128.2, 126.5, 125.4, 125.4, 123.4, 122.7, 121.6, 120.1, 119.3, 99.9; HRMS (ESI-QTOF) m/z
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[0144]

[0145]

[0146]

[0147]

[0149]

[0150]
[0151]

[0152]

SS53d 10-2403923
[M+H]+ caled for CigHizI0, 370.9927, found 370.9916.

1-(2-olol e Efd)UZE[2,1-b] F&

=78 T4 == CHCly, (20 mL)ZF9] 1-(2-¢to]l s d)-2- (U2 g d-2-Ld A gk-1-2 (130 mg, 0
mmol) |Mell BCly (CH.Cl, = IM &<, 0.40 mL, 0.40 mmol)S FH7}slgdct. A& 7] stollA] 1A]17F F<F ayl
gh & dke E3FEC] -78 ColA & (2 mb)S H7Msha Aoz 228 Y. v E3}ES & (10

A 35ka CHCl, (10 mL X 2)2 FE3UT. £34 F715S A= AFstar, MgSoddA AxAIZ & 7

C
ol Blo] HEAA X AAES Ao}, AgFtAA ZgA) F2ZvtE 2T (hexane:EtOAc:dichloromethane,
50:1:2)2 AASF] =] A 2A 1-(2-olo] e H ) UT B[], 2-p] FHS LA} (122 mg, 100 %).

i

W@k A, mp: 120.8-121.4°C; H NMR (400 MHz, CDCly) 68.08 (d, J = 8.0 Hz, 1), 7.95 (d, J = 8.0
Hz, 1), 7.80 (d, J = 8.8 Hz, 1), 7.75 (s, 1), 7.72 (d, J = 5.6 Hz, 1), 7.54-7.49 (m, 3H), 7.45 (t,
J=7.6Hz, 1), 7.36 (t, J=7.4Hz, 1), 7.23-7.19 (m, 1D); C NMR (100 MHz, CDCI,) & 152.7, 141.9,
139.3, 138.4, 131.5, 130.6, 129.8, 128.7, 128.3, 128.2, 126.3, 126.3, 126.0, 124.5, 123.1, 120.9,
112.6, 101.9; HRMS (ESI-QTOF) m/z [M+H]  caled for CigHlis10, 370.9927, found 370.9923.

3-(2-olo] L= d)-6-H M= F .

=78 ColA wyr= = CHCly (20 mL)F2] 2-([1,1'-vle] o d |-3-Y & A])-1-(2-oFo] L =5 d ) o &-1-2 (180 mg,
0.43 mmol) & BCly (CHCly % IM €9, 0.52 nl, 0.52 mmol)S A7}k, A& 7] slolA 147 &t
Wkl & WS E3EEe] -78 TolA & (2 mb)S HUlsta A2os 2EE &3Th. v E3E2 E (10
mL) = 4*40}1 CHCl, (10 L X 2)& FF3Ach. &3t F715S A2 AFHSL, NgS0/delA Ax=AZ o
= et alell FEAA S ANES AT}, A7 A A ZHA AZ2utE 19
(hexane:EtOAc:dichloromethane, 50:1:2)2 AA|ste] FwWd oAUz A 3-(2-¢lol e EdHd)-6-dH|dHlZFTS
A}t (130 mg, 75.6 %).

1H NMR (400 MHz, acetone-ds) 68.07 (d, J = 8.0 Hz, 1H), 8.00 (s, 1H), 7.87 (s, 1H), 7.73 (d, J = 8.0
Hz, 2H), 7.60 (d, J = 8.0 Hz, 1H), 7.55-7.46 (m, 5H), 7.37 (t, J = 7.0 Hz, 1), 7.20 (t, J = 7.6 Hz,
1) 13C NMR (100 MHz, acetone-ds) & 155.6, 143.9, 140.8, 139.9, 138.2, 136.6, 131.3, 129.8, 128.9,

128.5, 127.3, 127.2, 126.3, 124.3, 122.3, 121.0, 109.8, 99.2; HRMS (ESI-QTOF) m/z [M+H]+ calcd for
CaoH1410 397.0084, found 397.0074.
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[0154]

[0155]

[0156]
[0157]

[0158]

[0160]

[0161]
[0162]

S=50l 10-2403923

31514 49] 5§89 PA

6-HlSA-3-(2-(A g ) )Nz F (41,119 T4

2
N\
WA Y

Et:N (2 mL) 59 3-(2-ofo]=dd)-6-wlSAIZ=F& (1{1}) (50 mg, 0.14 mmol) 2.2 AZ wlo]de wHd

obAldd (3{1})(17 uL, 0.154 mmol), (PhyP),PdCl, (9.8 mg, 0.014 mmol), Z Cul (2.7 mg, 0.014 mmol)E
A7F stk 80 TollAl 12 AlZF & Rk 3 & Hbg EFES AFAA FFAA 2= A E(crude produc
t)S dATH.

Ag7tA oA ZPA] AZulE 2T (hexane:EtOAc, 49:1)& AAStS] 4{1,1}S A H(yellow gum) &
A AT (40.6 mg, 88 %). H NMR (400 MHz, CDCly) & 7.99 (s, 1), 7.71 (d, J = 7.6 Hz, 1), 7.61-7.64
(m, 21), 7.44 (t, J=7.6 Hz, 1), 7.36 (t, J=7.2 Hz, 1), 7.29 (s, 5H), 7.11 (s, 1H), 6.94 (dd, J =
2.0, 8.8 llz, 1), 3.89 (s, 30); C NMR (100 Miz, CDCl;) & 158.2, 156.3, 142.8, 134.0, 133.4, 131.5,
129.4, 128.7, 128.4, 128.4, 127.3, 123.3, 122.2, 121.3, 120.5, 120.4, 112.1, 96.2, 93.1, 89.4, 55.9;

HRMS (ESI-QTOF) m/z [M+H]+ caled for CuHis0, 325.1223, found 325.1225.

6-HI5A-3-(2-((4-HEA F D)) A N=FT (41,2})

OMe

o] 3}tEL mg AFH 3-(2-olo] e Hd)-6-HEAHNEFH (1{I1}) (50 mg, 0.14 mmol), 1-°Ed-4-WE
Al¥lA (20 pL, 0.154 mmol), (PhsP).,PdCl, (9.8 mg, 0.014 mmol), 2 Cul (2.7 mg, 0.014 mmol)E A}-&3d}o]
401, 113 SA9 wHow FAETh. B4 7 (43 mg, 85%); H NMR (400 MHz, CDCly) & 7.98 (s, 1H),

gud

7.67 (d, J=7.6 Hz, 1H), 7.59-7.64 (m, 2H), 7.41 (t, J=7.2 Hz, 1H), 7.34 (t, J=7.6 Hz, 1H), 7.23
(d, J=8.8Hz, 2H), 7.09 (d, J = 2.0 Hz, 1H), 6.92 (dd, J = 2.0, 8.8 Hz, 1H), 6.81 (d, J= 8.8 Hz,

2), 3.89 (s, 3H), 3.80 (s, 3H); 13C NMR (100 MHz, CDCls;) & 159.7, 158.2, 156.3, 142.7, 133.7, 133.1,
132.9, 129.4, 128.3, 127.3, 122.6, 121.4, 120.6, 120.5, 115.5, 114.1, 112.0, 96.2, 93.2, 88.1, 55.9,
55.4; HRMS (ESI-QTOF) m/z [M+H]+ caled for Culig0s 355.1329, found 355.1326.
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[0164]

[0165]
[0166]

[0168]

[0169]
[0170]

[0172]

[0173]
[0174]

SS90l 10-2403923

6-HEA-3-2-((3-HEAHAD)ANED)H)NZFF (41,3})

[
N
T Yo

o] 3FELS 3-(2-0to] QEHY)-6-HEAMEFI (1{1}) (50 mg, 0.14 mmol) 1-olE]d-3-wEA Al (19.5
pL, 0.154 mmol), (PhsP),PdCl, (9.8 mg, 0.014 mmol), & Cul (2.7 mg, 0.014 mmol) =S AF&3ld 4{1, 1}3 =

MeO

oek Wi o = stk B4 7. (42 mg, 83%): H NMR (400 MHz, CDCly) & 7.93 (s, 1H), 7.69 (d, J =

7.6 Hz, 1H), 7.58-7.63 (m, 2H), 7.43 (t, J = 7.6 Hz, 1H), 7.36 (t, J = 7.6 Hz, 1H), 7.19 (t, J = 8.0
Hz, 1H), 7.09 (d, J = 2.0 Hz, 1H), 6.88-6.94 (m, 2H), 6.84 (dd, J = 2.4, 8.4 Hz, 1H), 6.70 (s, 1H),

3.88 (s, 3H), 3.74 (s, 3H); lSC NMR (100 MHz, CDCls) & 159.4, 158.2, 156.4, 142.6, 134.1, 133.3,
129.5, 129.5, 128.7, 127.4, 124.3, 124.0, 122.3, 121.5, 120.6, 120.6, 115.9, 115.3, 112.0, 96.1, 93.1,
89.2, 55.9, 55.4; HRMS (ESI-QTOF) m/z [M+H]+ caled for Culig0s 355.1329, found 355.1325.

6-mSAI-3-(2- (-2 B D) AD)N=FI (41,4)

o] 3}eEL 3-(2-olo] T HY)-6-HEAMZFES (1{71}) (50 mg, 0.14 mmol) 1-o|€ld-4-w&H A (19.5 n
L, 0.154 mmol), (PhsP),PdCl, (9.8 mg, 0.014 mmol), ¥ Cul (2.7 mg, 0.014 mmol)ZE AF&3}] 4{1, 1} &<

R o 2 kAT, A 3A|, (43.5 mg, 90%); mp: 74.5-76.2 C; 'H MR (400 MHz, CDCls) & 7.99 (s,

o

1), 7.69 (d, J = 6.8 Hz, 1H), 7.60-7.64 (m, 2H), 7.42 (t, J=7.2 Hz, 1H), 7.35 (t, J = 6.8 Hz, 1H),
7.19 (d, J = 7.6 Hz, 2H), 7.08-7.10 (m, 3H), 6.93 (dd, J = 2.0, 8.8 Hz, 1H), 3.89 (s, 3H), 2.34 (s,

3H); 13C NMR (100 MHz, CDCls) & 158.2, 156.3, 142.8, 138.6, 133.9, 133.3, 131.4, 129.4, 129.2, 128.5,
127.3, 122.4, 121.3, 120.6, 120.4, 120.2, 112.0, 96.2, 93.3, 88.7, 55.9, 21.6; HRMS (ESI-QTOF) m/z
[M+H]+ caled for CoHig0; 339.1380, found 339.1377.

6-HEA|-3-2- (B E ) HA ) N=FF (41,5

o] g}3tEe 3-(2-otol e w ) -6-H FA =TT (1{1}) (50 mg, 0.14 mmol) 1-olE]d-3-w&lAl (20 ulL,
0.154 mmol), (PhsP),PdCl, (9.8 mg, 0.014 mmol), ¥ Cul (2.7 mg, 0.014 mmol)Z A}&3t] 4{1, 1}3} L3

_23_



[0176]

[0177]
[0178]

[0180]

[0181]
[0182]

SS90l 10-2403923

wwo = shdaloith. 24 71, (44 mg, 91%); H NMR (400 MHz, CDCly) & 7.97 (s, 1H), 7.68 (d, J = 7.6
Hz, 1H), 7.60-7.63 (m, 2H), 7.43 (t, J = 7.2 Hz, 1H), 7.35 (t, J = 7.6 Hz, 1), 7.17 (t, J = 7.2 Hz,

M), 7.09-7.11 (m, 3H), 7.04 (s, 1H), 6.93 (d, J = 8.4 Hz, 1H), 3.89 (s, 3H), 2.29 (s, 3H): C NMR
(100 MHz. CDCly) & 158.2. 156.3, 142.7, 138.1, 134.0, 133.3, 132.1, 129.4, 129.3, 128.6, 128.5,

128.3, 127.3, 123.1, 122.4, 121.4, 120.6, 120.5, 112.0, 96.2, 93.4, 89.0, 55.9, 21.3; HRMS (ESI-QTOF)
m/z [M+H]+ caled for CauHig0, 339.1380, found 339.1382.

6-H E-A|-3-(2-((6~-W EA YT & -2-A) Q) H D)l =FF (41,6})

o] &L 3-(2-olo] e EHY)-6-MEAMEF T (1{1}) (50 mg, 0.14 mmol) 2-°lEld-6-w| = A }zekadl (28
mg, 0.154 mmol), (PhsP).PdCl, (9.8 mg, 0.014 mmol), ™ Cul (2.7 mg, 0.014 mmol)E A&t 4{1, I}7} <Y

W o 2 FAEeITh. 84 1A (45 mg, 78%); mp: 92.2-94.4 C: H MMR (400 MHz, CDCly) & 8.01 (s,

ro

M, 7.72 (d, J=7.2 Hz, 1H), 7.61-7.66 (m, 5H), 7.44 (t, J = 7.6 Hz, 1H), 7.37 (t, J = 7.6 Hz, 1H),
7.26-7.29 (m, 1H), 7.12-7.15(m, 2H), 7.08 (d, J = 2.0 Hz, 1H), 6.93 (dd, J = 2.0, 8.8 Hz, 1H), 3.92

(s, 30, 3.90 (s, 3H); 13C NMR (100 MHz, CDCl;) & 158.4, 158.2, 156.4, 142.8, 134.2, 133.9, 133.2,
131.3, 129.5, 128.8, 128.5, 128.5, 127.4, 126.9, 122.5, 121.4, 120.6, 120.6, 119.5, 118.2, 112.0,
105.9, 96.2, 93.8, 89.1, 55.9, 55.5; HRMS (ESI-QTOF) m/z [M+H]+ caled for Cygl0; 405.1485, found
405.1488.

3-(2-((4-22=9 )N D) s d)-6-mSAMEFZ (4{1,7})

o] 3FEL 3-(2-olo] L EHY)-6-HEA M EF (1{1}) (50 mg, 0.14 mmol), 2- 1-FZZ-4-oJeldullAl (21
mg, 0.154 mmol), (PhsP)-PdCl, (9.8 mg, 0.014 mmol), % Cul (2.7 mg, 0.014 mmol)E AFE3S}S] 4{1, 1} &<

3 Wi ow SHAEATE. A A (41 mg, 80%); 'H NMR (400 MHz, CDCl;) & 7.92 (s, 1H), 7.68 (d, J =

3

.6 Hz, 1), 7.60 (d, J = 8.4 Hz, 2H), 7.45 (t, J=7.6 Hz, 1H), 7.36 (t, J = 8.0 Hz, 1H), 7.24 (d, J
8.8 Hz, 2H), 7.16 (d, J = 8.4 Hz, 2H), 7.10 (d, J = 2.0 Hz, 1H), 6.92 (dd, J = 2.0, 8.8 Hz, 1H),

3.89 (s, 3H); C NMR (100 MHz. CDCls) & 158.2, 156.4, 142.6, 134.4, 134.1, 133.3, 132.7. 129.6,
128.9. 128.8, 127.4, 122.0, 121.8, 121.3, 120.5, 120.5. 112.1. 96.2, 92.0. 90.3. 55.9: HRMS (ESI-QTOF)
m/z [M+H]+ caled for CosHisClO; 359.0833, found 359.0838.
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[0184]

[0185]
[0186]

[0188]

[0189]
[0190]

[0192]

[0193]
[0194]

SS90l 10-2403923

6| EA-3-(2-(Ro) L H-3-Yo el ) H ) E=F& (4{1,8})

(2
\
WAL

o] 3L 3-(2-oto] o wHY)-6-HEA MZFZ (1{I}) (50 mg, 0.14 mmol), 2- 3-olgjIARto] o= (15 nlL,
0.154 mmol), (PhsP)sPdCl, (9.8 mg, 0.014 mmol), ¥ Cul (2.7 mg, 0.014 mmol)=S A}&3}e] 4{1,1} I 72L&

)

Wow FAHAUT. 4 7, (39.2 mg, 83%); H MR (400 Miz, CDCly) & 7.94 (s, 1), 7.67 (d, J = 7.6
Hz, 1H), 7.59-7.63 (m, 2H), 7.43 (t, J = 7.6 Hz, 1H), 7.35 (t, J = 7.6 Hz, 1H), 7.22-7.28 (m, 2H),
7.10 (d, J = 2.0 Hz, 1H), 6.91-6.96 (m, 2H), 3.89 (s, 31); C NMR (100 Miz, CDCl;) & 158.2, 156.3,
142.7, 134.0, 133.2, 129.7, 129.5, 128.6, 128.6, 127.4, 125.4, 122.4, 122.2, 121.4, 112.0, 96.2, 88.8,
88.4, 55.9; HRMS (ESI-QIOF) m/z [M+H]™ caled for Collis0,S 331.0787, found 331.0783.

3-(2-(F=-1-21-1-9) A )-6-HFAM=F& (41.9)

&
Sol
o)

MeO

o] 3B 3-(2-olo) T HY)-6-HEAMZFES (1{1}) (50 mg, 0.14 mmol) Il-hexyne (17.7 ulL, 0.154
mmol), (PhsP),PdCl, (9.8 mg, 0.014 mmol), = Cul (2.7 mg, 0.014 mmol)E A}83}] 4{1, I} L3t WO

2 SAET. B4 7. (42.5 mg, 98%): H MMR (400 MHz, CDCls) & 7.91 (s, 1H). 7.53-7.57 (m, 3H),

7.36 (t, J=17.6 Hz, 1), 7.29 (d, J = 8.0 Hz, 1H), 7.07 (d, J = 2.0 Hz, 1H), 6.91 (dd, J = 2.0, 8.8
Hz, 1H), 3.88 (s, 3H), 2.30 (t, J = 6.8 Hz, 2H), 1.38-1.45 (m, 2H), 1.24-1.34 (m, 2H), 0.85 (t, J =

7.2 Hz, 31): "C NMR (100 MHz, CDCls) & 158.1, 156.2, 142.5, 133.7, 133.4, 129.3, 127.8, 127.2, 123.1,

121.4, 120.6, 120.5, 111.8, 96.0, 94.5, 80.3, 55.9, 30.6, 22.0, 19.4, 13.7; HRMS (ESI-QTOF) m/z [M+H]+
calcd for CyiHs10; 305.1536, found 305.1536.

-2~ e D)D) HEF& 42, 1))

\
0 \

o] &L 3-(2-ofolewHd)HZFH (1{2}) (50 mg, 0.16 mmol), HdolAE&d (19.3 ul, 0.18 mmol)
(PhsP),PdCl, (11.2 mg, 0.016 mmol), 2 Cul (3 mg, 0.016 mmol)ZS AF&3}e] 4{71,1}3} T3 vl o g Ay
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[0196]

[0197]
[0198]

[0200]

[0201]

[0202]

SS50l 10-2403923

QATh. FAl A, (42.5 mg, 92%); H NMR (400 Mz, CDCly) & 8.06 (s, 1), 7.74 (d, J = 7.6 Hz, 1), 7.71
(d, J=7.61Hz, 1), 7.63 (d, J = 7.6 Hz, 1), 7.58 (d, J = 8.0 Hz, 1H), 7.45 (¢, J = 7.6 Hz, 1H),
7.34-7.39 (m, 2H), 7.25-7.31 (m, 6H); C NMR (100 MHz, CDCl;) & 155.4, 143.7, 133.9, 133.3, 131.5,
129.5, 128.7, 128.4, 127.5, 127.2, 124.5, 123.2, 122.9, 122.4, 121.2, 120.6, 111.8, 93.2, 89.3. HRMS
(ESI-QTOF) m/z M1 caled for Coflis0 295.1117, found 295.1113.

3-(C-(4-E2=Ad)de DA I=F& (42, 7)

\
0 \

Cl

o] FFEL 3-(2-olol o EH )M EFS (1{2}) (50 mg, 0.16 mmol), 1-SFZ=Z-4-oeldwlAl (24.5 mg, 0.18
mmol), (PhsP)oPdCl, (11.2 mg, 0.016 mmol), & Cul (3 mg, 0.016 mmol)ZS A}&3}e] 4{1, 1} %%%i?_ v o 72

FAE Q. 84 1A, (34 mg, 66%); mp 72.4-74.6 T; 'H NMR (400 MHz, CDCls) & 8.00 (s, 1H), 7.74 (d,
J=28.0Hz, 1H), 7.69 (d, J=7.6 Hz, 1H), 7.58-7.63 (m, 2H), 7.46 (t, J = 7.6 Hz, 1), 7.35-7.40 (m,

OH), 7.29 (d, J=7.6 Hz, 1), 7.23 (d, J = 8.0 Hz, 20), 7.11 (d, J = 8.4 Hz, 2): C NMR (100 Miz,
CDCly) 6 155.4, 143.5, 134.4, 134.0, 133.2. 132.7. 129.7, 128.9, 128.7. 127.6, 127.1, 124.5, 122.9,

122.2, 121.7, 121.2, 120.7, 111.8, 92.0, 90.3; HRMS (ESI-QIOF) m/z [M-I-H]+ caled for CoHiyC10 329.0728,
found 329.0725.
5-(tert—H2)-3-(2-((3,5-trol v EA #H Q) A E ) A D) NZF& (43, 10})

[
\\\
o OMe

o] &L 5-(tert-H4)-3-(2-olo]emmd)wlz=Fe (1{3}) (50 mg, 0.13 mmol), 1-oE]d-3,5-Tlo]u|HA|
3 mg, 0.14 mmol), (PhsP).PdCl, (9 mg, 0.013 mmol), ¥ Cul (2.5 mg, 0.013 mmol)E A3l 4{1,

03 e wwow FAFT. T4 A (33.9 mg, 62%); H NMR (400 MHz, CDCly) & 7.94 (s, 1H), 7.69-
7.72 (m, 2H), 7.59 (d, J = 7.6 Hz, 1H), 7.49 (t, J = 8.8 Hz, 2H), 7.37-7.41 (m, 2H), 6.36-6.38 (m,
1H), 6.25 (d, J = 1.2 Hz, 2H), 3.70 (s, 6H), 1.30 (s, 9H); 13C NMR (100 MHz, CDClz) & 160.5, 153.6,
145.9, 143.6, 134.5, 133.1, 129.7, 128.8, 127.5, 126.7, 124.5, 122.4, 121.1, 117.5, 110.9, 109.1,
102.1, 93.3, 88.9, 55.5, 34.9, 31.9; HRMS (ESI-QTOF) m/z [M+Nal™ caled for CogHeNaOs 433.1774, found
433.1775.
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[0204]

[0205]
[0206]

[0208]

[0209]
[0210]

[0212]

[0213]
[0214]

SS90l 10-2403923

5-(tert-F2)-3-2-(p-E2 o)A M=F& (43,4)

\
0 \

Me

o] &L 5-(rert-HE)-3-(2-ote]mad )Ml = (1{3}) (50 mg, 0.13 mmol), 1-olE]d-4-vwel4l (18
pl, 0.14 mmol), (PhsP)oPdCly, (9 mg, 0.013 mmol), ™ Cul (2.5 mg, 0.013 mmol)ES ARE3s}] 4{1, 1}3} #&

o e FAET. A A, (38.4 mg, 79%); H MR (400 MHz, CDCly) & 7.97 (s, 1H), 7.70-7.73 (m,
2H), 7.60 (d, J = 7.6 Hz, 1H), 7.51 (d, J = 8.8 Hz, 1H), 7.36-7.47 (m, 3H), 7.05 (s, 4H), 2.32 (s,
3H), 1.32 (s, 9H); C NMR (100 MHz, CDCly) & 153.6, 145.9, 143.7, 138.5, 134.2, 133.1, 131.4, 129.6,
129.1, 128.5, 127.4, 126.7, 122.8, 122.5, 121.0, 120.2, 117.4, 111.0, 93.5, 88.7, 34.9, 32.0, 21.6:
HRMS (ESI-QTOF) m/z [M+H]+ calcd for Cy7lys0 365.1900, found 365.1898.

5,6-Tho] | SA|-3-(2-(B-HFA = DA D) A ) M=F2 (4{4,3})

(2
N\
; \OMe

MeO

MeO

o] 3FEL 3-(2-olol e =Hd)-5,6-tho| | EA M ZF& (1{4}) (50 mg, 0.13 mmol), 1-oE]d-3-w| &A%l
(18 uL, 0.14 mmol), (PhsP)oPdCl, (9 mg, 0.013 mmol), = Cul (2.5 mg, 0.013 mmol)Z AF&3}o 4{1, 1}3 %
2 oz MY, A H, (40.9 mg, 81%); 'H ONMR (400 MHz, CDCls) & 7.87 (s, 1), 7.71 (d, J =
7.6 Hz, 1H), 7.57 (d, J=7.6 Hz, 1H), 7.44 (t, J=7.2 Hz, 1H), 7.38 (t, J = 7.2 Hz, 1H), 7.12-7.19

(m, 3H), 6.82-6.87 (m, 2H), 6.65 (s, 1H), 3.96 (s, 3H), 3.83 (s, 3H), 3.72 (s, 3H); “CNMR (100 MHz,
CDCly) & 159.4, 150.0, 148.1, 146.6, 142.4, 134.4, 133.3, 129.6, 129.5, 128.8, 127.5, 124.2, 123.9,

122.4, 121.2, 119.1, 115.7, 115.4, 102.8, 95.5, 93.3, 89.2, 56.5, 56.4, 55.2; HRMS (ESI-QTOF) m/z
[M+H]+ calcd for CosHy04 385.1434, found 385.1438.

4,6-tho| | EA-3-(2- (U= &d-1-L D))l =FD (44, 11})

o] 3lgtEe 3-(2-otol = d)-5,6-trol | EA M ZF & (1{4}) (50 mg, 0.13 mmol), 1-olEldZ&&d (20
ul, 0.14 mmol), (PhsP),PdCl, (9 mg, 0.013 mmol), % Cul (2.5 mg, 0.013 mmol)E AF&3te] 4{1,1}3% Z&
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[0216]

[0217]
[0218]

[0220]

[0221]

[0222]

SS50l 10-2403923

o FAHUTH. S A, (49.5 mg, 93%); H MR (400 Miz, CDCly) & 7.93 (s, 1H), 7.83-7.89 (m,
o), 7.79 (t, J = 8.0 Hz, 20), 7.59-7.61 (m, 1H), 7.44-7.50 (m, 4H), 7.36-7.39 (m, 2H), 7.17 (s, 1I),
7.16 (s, 1), 3.97 (s, 3H0), 3.78 (s, 3); 'C NMR (100 MHz, CDCl;) & 150.1, 148.3, 146.8, 142.5,
134.2, 133.5, 133.2, 133.2, 130.4, 129.8, 128.9, 128.8, 128.3, 127.6, 126.7, 126.5, 126.1, 125.3,
122.9, 121.2, 120.9, 119.3, 102.5, 95.6, 94.0, 91.5, 56.5, 56.5; HRMS (ESI-QTOF) m/z [M#Nal caled for
CosllooNaOs 427.1305, found 427.1301.

5,6-tto| W FA|-3-(2-((4-(EFe|EF 2 D) A d)d g ) d ) AxF& (4{4, 12})

2-ofo] e =¥ d)-5, 6-tFol W EA M 27 (1{4}) (50 mg, 0.13 mmol), 1-E]d-4-(Eg}o]ZF

o] 3ItES 3-
i 20 pL, 0.14 mmol), (PhsP),PdCl, (9 mg, 0.013 mmol), ¥ Cul (2.5 mg, 0.013 mmol)ZE A}-g3}

(
S =)l (

Rt

o] 4{1,1}3} e WHow FAHUY. T 1A, (45 mg, 81%); mp 121.6-122.8 C; H NMR (400 MHz,
CDCly) & 7.86 (s, M), 7.72 (d, J = 7.6 Hz, 1), 7.59 (d, J = 7.6 Hz, 1H), 7.46-7.52 (m, 3H), 7.40
(t, J=7.2Hz, 1), 7.30 (d, J =8 Hz, 2), 7.15 (s, 1), 7.14 (s, 1), 3.97 (s, 3H), 3.83 (s, 3H);
“C MR (100 MHz, CDCl;) & 150.1, 148.3, 146.7, 142.5, 134.6, 133.5, 131.6, 129.7, 129.3, 127.6, ,

125.4 (q, J = 3.6 Hz), 121.7, 120.9, 118.9, 102.5, 95.6, 91.7, 56.6, 56.5; HRMS (ESI-QTOF) m/z [M+H]+
calcd for C25H13F303 423. 1203, found 423.1202.

4,6-tho| W EA]-3-(2- (I ol gl ) d)A=Fe (445, 1})

OMe\
N
5 0

o] FFEL 3-(2-olo] L =HH)-4,6-Tro W EA W ZF (1{5}) (50 mg, 0.13 mmol), oA (15.4
L, 0.14 mmol), (PhsP),PdCl, (9 mg, 0.013 mmol), % Cul (2.5 mg, 0.013 mmol)E& A}&3}e] 4{1, 1}3} &2

z =

Moz SHHAT. B A, (44 ng, 94%); H MR (400 Miz, CDCly) & 7.68 (s, 1H), 7.63 (dd, J = 1.6,
7.6 Hz, 1), 7.54 (d, J = 7.2 Hz, 1), 7.31-7.39 (m, 2H), 7.23-7.25 (m, 3H), 7.16-7.18 (m, 2H), 6.73
(d, J=1.6 Hz, 1), 6.35 (d, J = 1.6 llz, 1), 3.88 (s, 3M) 3.72 (s, 3M); C NMR (100 Mz, CDCl;) &
159.2, 157.3, 154.9, 141.5, 134.7, 132.1, 131.5, 130.9, 128.3, 128.1, 127.7, 127.1, 123.6, 123.3,
120.4, 110.9, 94.8, 92.0, 89.6, 88.4, 55.9, 55.6; HRMS (ESI-QIOF) m/z [M#]" caled for Coulli0s

355.1329, found 355.1328.
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[0224]

[0226]

[0227]

[0229]

[0230]
[0231]

SS50l 10-2403923

3-(2-((3-BFL 2D NE D)L )—4,6-TolASADEF G (45,139 G4

OMe O
C N
MeO 9 O

DMF (1 mL)¥ 1{5} (50 mg, 0.13 mmol) ©] &I+ Hlo]del 1-9Ed-3-FF =4 (16.5 pL, 0.14
mmol), (PhsP),PdCl, (9 mg, 0.013 mmol), Cul (2.5 mg, 0.013 mmol), ¥ DIPEA (0.5 mL)ZS H7}3}it}t. 80 C

oA 12 AIZE e wwk g & g EFES =2 SAA7]AL EtOAc (10 nL X 3)® FF vt 7T
715E = (10 mL x 2) 2 ¢4 (10 mL) = A H8AL, = NgSOstell Al A=A vhs S shell $F5AA =
BAES ATk A oA FHA] AZeE1# 9 (hexane:EtOAc, 49:1)2 At A4 HOo R A
45,13} AT} (34 mg, 69 %); H NMR (400 Mz, CDCls) & 7.60-7.63 (m, 2H), 7.53 (d, J = 7.2 Hz, 1H),
7.32-7.40 (m, 2H), 7.15-7.21 (m, 1H), 6.91-6.96 (m, 2H), 6.77 (d, J = 9.6 Hz, 1H), 6.73 (s, 1H), 6.34
(s, 1), 3.88 (s, 3H), 3.71 (s, 3H); C NMR (100 MHz, CDCly) & 162.4 (d, J = 244.7 Hz), 159.3, 157.3,

154.9, 141.3, 135.0, 132.1, 130.8, 129.8 (d, J = 8.8 Hz), 128.1, 127.2 (d, J = 3.1 Hz), 127.2, 125.4
(d, J =9.8 Hz), 122.9, 120.4, 118.2 (d, J = 22.3 Hz), 115.4 (d, J = 21.2 Hz), 110.9, 94.9, 90.8,

90.5, 88.5, 55.9, 55.6; HRMS (ESI-QTOF) m/z [M+H]+ caled for CuHsFO5 373.1234, found 373.1237.

4,6-tho| v HA|-3-(2-(F g Q) Q) EFF-7T-7tE & gto| = (46, 1})

OMe O
N\
MeO o 0 O

CH

o] 3L 3-(2-ofo] 2 =Hd )4, 6-tfo|HEA N ZFH-7-7t B dHslo] = (1{6}) (50 mg, 0.12 mmol), H'do}
Agd (14.3 plL, 0.13 mmol), (PhsP),PdCl, (8.4 mg, 0.012 mmol), ¥ Cul (2.3 mg, 0.012 mmol)E A}-&3}o]

4{5,13t3 L3 whio 7 A, FA 1A, (29.3 mg, 62%), mp: 175.4-177.8 T; 'H NR (400 Mz,
CDCly) & 10.51 (s, 1), 7.77 (s, 1H), 7.60-7.65 (m, 1H), 7.44-7.48 (m, 1H), 7.32-7.38 (m, 2H), 7.20-
7.24 (m, 3H). 7.10-7.14 (m, 2H), 6.29 (s, 1H), 3.98 (s, 3H), 3.81 (s, 3H); C NMR (100 MHz. CDCly) &
186.5, 163.3, 160.4, 155.6, 142.8, 133.9, 132.2, 131.4, 130.7, 128.3, 128.2, 127.8, 127.5, 123.6,

123.3, 119.9, 111.9, 106.4, 92.3, 89.9, 89.1, 56.9, 55.9; HRMS (ESI-QTOF) m/z [M+Na]+ caled for
CosHisNaO; 405.1097, found 405.1096.
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SS90l 10-2403923

[0233] 4,6-tho| vl EA| -3-(2-((4-H EA # ) e Q) H Q) E=F&-7-7t B L H3to| = (46,2})

[0234]

[0235] o] e 3-(2-otol ek d )4, 6-tfol vl SA S -7-7kE [ sto] = (1{6}) (50 mg, 0.12 mmol), 1-°|
Bld-4-HEA A (17 pL, 0.13 mmol), (PhsP),PdCl, (8.4 mg, 0.012 mmol), = Cul (2.3 mg, 0.012 mmol)ZE
AbgEtel 4(5, 13 BAE WWor TS 84 1A, (32.8 mg, 65%), mp: 185.2{186.9 T; H NIR
(400 MHz, CDCly) & 10.51 (s, 1), 7.77 (s, 1H), 7.59 (s, 1), 7.44 (s, 1), 7.34 (s, 2H), 7.06 (d, J
= 8.2 Hlz, 20, 6.75 (d, J = 8.2 Hz, 2I), 6.30 (s, 1H), 3.99 (s, 31, 3.82 (s, 3M), 3.78 (s, 3M); C
NMR (100 MHz, CDCl;) & 186.4, 163.2, 160.3, 159.4, 142.7, 133.4, 132.7, 131.7, 130.5, 127.34, 127.28,
123.8, 119.8, 115.3, 113.8, 111.9, 106.2, 95.5, 92.2, 89.8, 87.6, 56.7, 55.7, 55.2; HRMS (ESI-QTOF)
n/z [M+Na]+ caled for CyloNaOs 435.1203, found 435.1201.

[0237] 3-(2-(Aol 2d-3-LAE ) UZE[1,2-b] F3.

[0238]

[0239] Et:N (2 mL) ¢ 3-(2-olo]=dd)YZE[1,2-p]F & (50 mg, 0.14 mmol) & |2 wlo] o] 3-oE] dM}o]
0

Q3 (27 ul, 0.27 mmol), (PhsP),PdCl, (9.5 mg, 0.014 mmol), & Cul (2.6 mg, 0.014 mmol)ZS H7}8t ).

80 TollA 12 AIRF &b wwkgh 5 wkg Eot=s oA sF5AA = Ad=s A0, A7t oM =
kol [e)

= oE = T«
A AErE 22T (hexane:EtOAc, 100:1) 2 Ao Fr A7 A 3-(2-(Hol3-3-Lo g d)Hd )y =
E[1,2-b]5F2S AU (43 mg, 91%).

to

[0240] 'H NMR (400 MHz, acetone-ds) §8.35-8.33 (m, 2H), 8.05 (d, J = 8.4 Hz, 1H), 7.85-7.79 (m, 2H), 7.72 (t,
J=7.0Hz, 2H), 7.69-7.65 (m, 1H). 7.58-7.53 (m, 2H), 7.48 (d. J = 7.6 Hz, 1H), 7.45-7.44 (m, 1H),
7.41-7.39 (m, 1), 6.91 (d, J = 4.8 Hz, 1H); C MMR (100 MHz, acetone-ds) & 158.6, 156.4, 142.5,

133.9, 133.2, 131.8, 131.1, 130.6, 130.2, 129.9, 129.9, 129.0, 128.5, 127.8, 127.8, 127.2, 127.2,
127.1, 126.5, 122.9, 122.7, 122.5, 121.1, 120.9, 120.4, 119.4, 112.2, 95.9, 93.4, 91.1, 55.2; HRMS

(ESI-QTOF) m/z [M+H]+ caled for CuH;s0S 351.0838, found 351.0839.
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[0241]

[0242]
[0243]

[0244]

[0246]

[0247]

[0248]

[0249]

S=50l 10-2403923

1-(2-(Ao] 23-3-LEl ) I U= E[2,1-p] F .

Et:N (2 mL) 5] 1-(2-o}o] e v )2 E[1,2-p] 575 (20 mg, 0.05 mmol) 2= )% wlo] el 3-of E] d4jo]
23 (9 ul, 0.08 mmol), (PhsP),PdCl, (3.8 mg, 5.4 pmol), = Cul (1.0 mg, 5.4 umol)E 7} t}. 80
TollA 12 A7 F3F aRkek & wbg EFES oA TFAA 2 AHES AU, Az dedA &4
Al ARvE2Y] (hexane:EtOAc, 100:1)= HAlste] FHE QdmA 1-(2-(Ho] -3-Uo B ) Hd )2 E
[1,2-b]l5Fehs LA} (18 mg, 100%).

N

A Y 'H MR (400 MHz, CDCls) 67.95 (d, J = 8.0 Hz, 1H), 7.90 (d, J = 8.4 Hz, 1H), 7.81-7.79 (m,
2H), 7.75-7.72 (m, 2H), 7.61-7.59 (m, 1H), 7.51-7.47 (m, 2H), 7.44 (t, J = 7.4 Hz, 1H), 7.37 (t, J =
7.6 Hz, 1H), 7.02-7.00 (m, 1H), 6.65-6.64 (m, 1H), 6.37-6.35 (m, 1H); 13C NMR (100 MHz, CDCl;) &152.9,
142.4, 135.5, 132.0, 130.7, 129.2, 128.6, 128.5, 128.3, 128.2, 128.0, 125.9, 125.7, 124.8, 124.4,
124.3, 123.9, 122.7, 121.8, 121.4, 1126, 88.6, 88.1; HRMS (ESI-QTOF) m/z [M+H]+ calcd for Cyullis0S
351.0838, found 351.0839.

1-2-((6-mSAYZEA-2-L) A Bl D) HUZE[2, 1] F &

OMe

EtsN (2 nL) 59 1-(2-olo] e =d|d)UZE[],2-p]FZ (14 mg, 0.04 mmol) & YW uHlo] Lol 2-ofE] -
6-HEA e (16 mg, 0.09 mmol), (PhsP),PdCl, (5.3 mg, 7.6 pmol), ¥ Cul (1.5 mg, 7.6 pmol)E A7}

st9tk. 80 CTolAd 12 AgF FoF ksl 3 wkg F9ES JFoM FHAIA Z FAE(crude product)S A
gk, AFIHA oA Z A ﬂiu}EZwﬂM (hexane:EtOAc, 100: 1)11 ﬂxﬂo}o# ZHA 9z 1-(2-((6-HE
Ay ekgl-2-a) o el d) A ) ZE (2, 1-h]FSS AU (15 mg, 93%).

4 oY, 'H NMR (400 MHz, acetone-ds) 68.03-8.02 (m, 2H), 7.94 (d, J = 8.8 Hz, 1H), 7.87 (d, J = 8.4

Hz, 1H), 7.83 (d, J = 8.4 Hz, 1H), 7.78-7.76 (m, 1H), 7.67-7.65 (m, 1H), 7.60-7.57 (m, 2H), 7.46 (d, J

= 8.4 Hz, 2H), 7.42 (t, J=7.2 Hz, ), 7.36 (d, J=7.2 Hz, 1), 7.12 (s, 1), 7.06 (d, J = 8.4 Hz,
), 6.85 (s, 1H), 6.63 (d. J = 9.2 Hz, 1H), 3.83 (s, 3H); C NMR (100 MHz. acetone-ds;) 6 142.8,

142.5, 134.1, 131.8, 131.5, 130.7, 130.5, 130.4, 129.0, 128.7, 128.6, 128.4, 128.1, 127.8, 127.5,
126.6, 126.3, 125.9, 125.6, 124.5, 123.6, 123.3, 119.3, 118.9, 112.5, 112.2, 105.7, 105.4, 54.7; HRMS
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[0251]

[0252]

[0253]

[0254]

[0256]

[0257]
[0258]

[0259]

SEE36 10-2403923
(ESI-QTOF) m/z [M+H] caled for CallnO, 425.1536, found 425.1538.

6-#l'd-3-(2-(o) L-3-doEd)dl ) NxF.

EtsN (2 mL) 9 3-(2-¢ofo] e =dd)-6-H Il =57 (30 mg, 0.08 mmol) o2 |7 ulo]Ldo] 3-of E]l Mol S
F(9 pL, 0.09 mmol), (PhsP),PdCl, (5.3 mg, 7.6 pmol), 2 Cul (1.5 mg, 7.6 pmol)E H7}5FScl. 80 C
oAl 12 AIZE Bt wkgk & REE E3ES A wHFAA 2 AGES 4ot A A EA
S 2ol Eo1#)9) (hexane EtOAc, 100:1)% AAlate] B4 @A 6-5d-3-(2-(¥o} 2 8-3-AoE] )3 wl =
FHE AAY (28 mg, 100%).

Brown oil; H NMR (400 Miz, CDCly) 68.07(s, 1H), 7.83-7.81 (m, 2H), 7.72-7.68 (m, 3H), 7.65 (d, J =
7.6 Hz, 1), 7.58-7.55 (m, 1), 7.51-7.46 (m, 3I), 7.41-7.37 (m, 2H), 7.27-7.27 (m, 1), 7.23-7.21 (m,
1), 6.95-6.94 (m, 1H); C NMR (100 MHz, CDCly) §155.9, 143.9, 141.2, 138.1, 133.6, 132.9, 129.5,
129.4, 128.9, 128.5, 128.5, 127.4, 127.4, 127.2, 126.2, 125.3, 122.4, 122.2, 122.2, 121.2, 120.5,

110.1, 88.7, 838.4; HRMS (ESI-QTOF) m/z [M+H]+ caled for CuHi70S 377.0995, found 377.0996.

6-H S A -3-(2-(HAFEA-9-L e ) dAd)=F&.

Q
oslh
0

v

EtsN (2 mL) £¢ 3-(2-o}o] o =Hd)-6-HEA W ZFZ (30 mg, 0.08 mmol) &2 Y ulo] o] 9-of E] d |\t
EJ(17.6 mg, 0.09 mmol), (PhsP),PdCl, (5.3 mg, 7.

6 umol), @ Cul (1.5 mg, 7.6 umol)S FH7}stadr}. 80

A FEAA 2 ALES AU AT AelA Z3
Al AZvtE 9] (hexane:EtOAc, 100:1)2 AAste] A 2 UAZA 6-vEA-3-(2-HFEAM-9-U E] )7
DR FHE AT (12 mg, 35%).

TellA 12 AZE st wnkgk &, v Edes 1w

pud 1o

a

Brown oil: H NMR (400 MHz, acetone-ds) 68.77 (t, J = 8.0 Hz, 2H), 8.15 (s, 1H), 7.94-7.87 (m, 3H),
7.83 (s, M), 7.71-7.66 (m, 3H), 7.63 (d, J = 4.4 Hz, 1H), 7.60 (s, 1H), 7.57-7.49 (m, 3H), 7.29 (s,
), 6.92 (d, J = 8.8 Hz, 1), 3.88 (s, 31); C NMR (100 MHz, acetone-ds) & 150.6, 142.9, 133.6,
132.9, 131.6, 129.9, 129.3, 128.8, 128.8, 128.4, 127.6, 126.6, 125.9, 125.5, 123.4, 122.6, 122.3,
121.9, 121.9, 121.4, 119.6, 119.5, 88.3; HRMS (ESI-QTOF) m/z [M+H]+ calcd for CsHy0; 425.1536, found
425.1535.
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[0261]

[0262]

[0263]

[0264]

[0266]

[0267]
[0268]

[0269]

SS50l 10-2403923

6-HI 5 A -3-(2-((4-HEA -2-dd s Q) e D))= F&.

(2
\\ Me
MeO O O\ O

OMe

Ets:N (2 ml) F9 3-(2-olole=dd)-6-HEAMZFT (30 mg, 0.08 mmol) 2 YR nfojdef] 1-oE]L-
4-v| EA|-2-w & ¥llAl (13 mg , 0.09 mmol), (PhsP),PdCl, (5.3 mg, 7.6 pmol), 2 Cul (1.5 mg, 7.6 pmol)=
TAA FEAA = APES AT, At

(hexane:EtOAc, 100:1)Z AAlste] A oAz -1 EA-3-(2-((4-H| EA]-
TS AU (12 mg, 41%).

A7rekdnk. 80 TollAl 12 AjzE Bl uwket & wbg EgES
A goll A FeA] AZRvE
2-vid s d) el d) Al d )Ml 5%

2

'H NMR (400 MHz, CDCl3) 67.95 (s, 1H), 7.68 (d, J = 7.6 Hz, 1H), 7.58 (d, J = 8.4 Hz, 2H), 7.41 (t, J
= 7.4 Hz, 1), 7.35 (t, J=5.6Hz, 1), 7.19 (d, J = 8.4 Hz, 1H), 7.09 (d, J = 1.6 Hz, 1H), 6.92-6.89

(m, 1), 6.69 (s, 1H), 6.66-6.63 (m, 1H), 3.88 (s, 3H), 3.78 (s, 3H), 2.20 (s, 3H); C NMR (100 Mz,
CDCly) 6 159.5, 158.0, 156.1, 142.4, 141.9. 133.3, 133.2, 133.0, 129.4, 128.0, 127.2, 122.9, 121.1,

120.6, 120.4, 115.2, 114.9, 111.8, 111.2, 95.9, 92.0, 91.5, 55.8, 55.2, 20.6; HRMS (ESI-QTOF) m/z
[M+H]+ calcd for CypsHy 03 369.1485, found 369.1480.

3-(2-([1,1'-sho] s 2 -4~ E) D)) ) -6-T| S A M= F &

EtsN (2 mL) F<] 3-(2-olo]=dd)-6-MEA MlZF (30 mg, 0.08 mmol) 22 A1 ulo]tel] 4-oE] -
1,1'-vFo]#Hd (21 mg , 0.12 mmol), (PhsP),PdCl, (5.3 mg, 7.6 umol), % Cul (1.5 mg, 7.6 umol)E H7}s}
ATk, 80 TolAl 12 Az EQF wRkek & 9hg E3ES JIFAA sFAA £ AHES 4. AgaA 4
A ZejA] FEntE 1T (hexane:EtOAc, 100:1) & AAI8te] =k o=z 3-(2-([1,1'-Hlo]#Hd [-4-L ]
Bl A d)-6-wEA M FHS AT (21 mg, 58%).

'H NMR (400 Mz, CDCl;) 67.99 (s, 1), 7.71 (d, J = 7.6 Hz, 1), 7.63 (t, J = 7.6 Hz, 2H), 7.58 (d, J
= 8.4 Hz, 21), 7.52 (d, J = 8.0 Hz, 2H), 7.44 (t, J = 7.4 Hz, 3H), 7.39 (m, 40), 7.12 (d, J = 2.0 Hz,
1), 6.95-6.93 (m, 1H), 3.89 (s, 3H); C NMR (100 MHz, CDCl;) & 158.0, 156.2, 142.6, 140.9, 140.3,
133.9, 133.2, 131.8, 129.3, 128.8, 128.5, 127.6, 127.2, 126.9, 126.9, 122.1, 122.0, 121.2, 120.4,
120.3, 111.9, 96.0, 92.9," 89.9, 55.8; HRMS (ESI-QTOF) m/z [WH] calcd for Culy0, 401.1536 , found
401.1531.
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[0271]

[0272]

[0273]

[0274]

[0276]

[0277]
[0278]

[0279]

S=50l 10-2403923

3-(2-([1,1'-w}o] 5d 1-4-AoN €'2) 3 d)-5, 6-Tho] H| EA M F &

EtsN (2 mL) T2 3-(2-o}°] 2 =Hd)-5,6-tfo] W EA M ZFT (30 mg, 0.08 mmol) o2 |7 nlo]def 4-of E]
d-1,1'-v}loldAld (21 mg, 0.12 mmol), (PhsP),PdCl, (5.3 mg, 7.6 pmol), ¥ Cul (1.5 mg, 7.6 umol)E H7}

FAA z ARES AU, A
d&A 3-(2-([1,1'-ute] s d |-4-

SFtE. 80 TolA 12 A7 &b wwkst & wk-g S3ES FFoA &
Aol ZHY A A ZvE 223 (hexane:EtOAc, 100:1)% A A|3}o] ”éfﬂ—
AEI)HE)-5,6-Tho|H EA M ZFTS AU (22 mg, 65%).

0 -1)1'

'H NMR (400 MHz, CDCly) 67.93 (s, 1), 7.73 (d, J = 7.2 Hz, 1H), 7.58-7.56 (m, 4H), 7.51 (d, J = 7.6
Hz, 2H), 7.45 (d, J = 7.2 Hz, 2H), 7.37 (t, J = 7.4 Hz, 2H), 7.31 (d, J = 8.0 Hz, 2H), 7.20 (s, 1H),
7.15 (s, 1), 3.98 (s, 3H), 3.85 (s, 3H); C NMR (100 MHz, CDCl;) & 149.9, 148.0, 146.5, 142.4,
140.9, 140.2, 134.1, 133.2, 132.9, 131.7, 129.4, 128.8, 128.6, 127.6, 127.3, 126.9, 122.2, 121.9,
120.8, 118.9, 102.5, 95.4, 93.0, 89.9, 56.4, 56.3; HRMS (ESI-QTOF) m/z [M#11 caled for CoflusOs
431.1642, found 431.1649.

5,6-Tho] 15 A1 -3-(2-(A = A-0- Lol B Q) A M= F ek

EtsN (2 ml) &9 3-(2-oto] 2 =5d)-5,6-TFo| vl S A MIZF& (30 mg, 0.08 mmol) o= |31 Hfo] ol 9-jE]
d¥dEH (24 mg, 0.12 mmol), (PhsP),PdCl, (5.3 mg, 7.6 umol), 2 Cul (1.5 mg, 7.6 umol)Z

= A sFAA = =S AT, At
A ol A ZFHA ARvETH I (hexane:EtOAc, 100:1)% AAIste] 4 QUZA  5,6-TFo] W EA]-3-(2-(H]
GEA-9-dEl ) A= FHS AATE (23 mg, 66%).

Bright oil, 'H NMR (400 MHz, CDCl;) 68.62 (s, 2H), 7.98-7.96 (m, 2H), 7.88 (s, 1H), 7.78 (s, 2H),

7.65-7.60 (n, 4H), 7.53-7.47 (m, 3H), 7.22-7.18 (m, 21), 3.98 (s, 3H), 3.79 (s, 3HM); C NMR (100 Miz,
(DCly) & 149.9, 148.2, 146.7, 142.3, 134.1, 133.3, 131.8, 131.1, 130.8, 130.2, 129.9, 129.7, 128.7,
128.5, 127.5, 127.4, 126.9, 126.9, 126.7, 122.6, 122.5, 121.1, 119.5, 119.2, 102.5, 95.5, 93.5, 91.6,
56.4, 56.3; HRMS (ESI-QTOF) m/z [M+H]+ calcd for CspHas0O; 455.1642, found 455.1643.
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[0281]

[0282]

[0283]

[0284]

[0286]

[0287]

31514 29] 5§E9| PA

shaka 19 shar2al geral 39)
sheka) 29 SFES AN

(g4 1

ses

WA B3 19 BEES o

SS50l 10-2403923

LAl S 4] SR E

=Fr3
| —_—
S cat. (PhaP).PdCl,
A~ cat. Cul, Etzl
G = 80 °C
1
X 12 g2 19 B34S B 4A Rolth
F 1
e 6-x13E Y= E[2, 1-b]HEFH FA
A A] o 1 &7}e] 4 2
T ko]
&)
1 11} 3{1} 41,1} 6NP-1
(85) O 2{1,1}
O (93)
MeO ‘ o O
2 {1} 32 4{1,2} 6NP-2
(85) O 2{1,2}
O (88)
i
OMe
3 11} 3{3} 41,3 6NP-3
(83) O 2{1,3}
O (90)
MeO o O OMe
4 11} 3{4} 4{1,4} 6NP-4
(90) O 2{1,4}
O (78)
O
Me
5 11} 3{5} 4{1,5} 6NP-5
(91) O 2{1,5}
O (86)
MeO 0 O Me
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6 1{1} 3{6} 4{1,6} 6NP-8
(78) 0 2{1,6}
O (76)
S o
OMe
7 I} 317 4{1,7} 6NP-6
(80) O 2{1,7}
I
TR0
Cl
8 1{1} 3{8} 4{1,8} 6NP-7
(83) O 2{1,8}
O (63)
MeO l o —S
N
- {1} 319} 4{1, 9} trace 2{1,9}
(98)
9 1{2} 31} 4{2, 1} 6NP-14
(92) O 2{2, 1}
O (77)
O (0] O
10 1{2} 317 4{2,7} 6NP-15
(66) O 2{2,7}
(89)
Cr)- .
Cl
11 1{3} 3{10} 4{3, 10} 6NP-16
(62) O 2{3, 10}
O O (95)
© O OMe
MeQ
12 1{3} 314} 4{3,4} 6NP-17
(79) O 2{3, 4}
O (88)
L @
Me
13 1{4} 3{3} 4{4, 3} 6NP-12
(81 O 2{4,3}
MeO O O (92)
MeO 0 O OMe
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[0290]

[0292]

[0293]
[0294]

SS90l 10-2403923

4 |1 3{11} 4{4, 11} 6NP-11
(93) 2{4, 11}

(78)

15 |4 3{ 12} 444, 12} 6NP-13
(81) 2{4, 12}

(86)

6 |15 3{1) 45, 1} 6NP-9
(94) 25, 1}

(84)

17 |U5) 3{ 13} 4{5, 13} 6NP-10
(69) 2(5, 13}

(65)

18 |16 31} 46, 1} 6NP-18
(62) 2{6, 1}

(77)

19 |u6 3{2) 446, 2} 6NP-19
(65) 2{6, 2}

(76)

OMe

olstel iz E 1o DAY e 29) HPRE] FAH FH AnE AP,

9-HEA-6-HIUZ E[2, 1-p] NEFE (2{1.1))9 FA

1
ok, Adeow YA F ouks EFES AFdA FEAA = AAES F55a, oF Ay
F}A Aol A ZA] ZRutE2# Y (hexanes:EtOAc, 49:1)2 AAISt 3 mAQl 2{1, 1} AU}, (23.2
mg, 93 %): mp: 93.7-95.2 C; 'H MMR (400 MHz, CDCly) & 8.58 (d, J = 8.4 Hz, 1H), 8.29 (d, J = 8.4 Hz,

1H), 8.05 (d, J = 8.0 Hz, 1H), 7.99 (d, J = 8.0 Hz, 2H), 7.95 (s, 1H), 7.69 (t, J = 6.8 Hz, 1H), 7.53-
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[0296]

[0297]
[0298]

[0300]

[0301]
[0302]

SS50l 10-2403923

7.61 (m, 3H), 7.48 (t, J=17.6 Hz, 1H), 7.25 (d, J = 2.0 Hz, 1H), 7.10 (dd, J = 2.0, 8.8 Hz, 1H), 3.93
(s, 30); 13C NMR (100 MHz, CDCl;) & 159.2, 157.4, 152.1, 136.7, 131.0, 129.4, 129.2, 128.8, 128.2,

128.1, 126.9, 126.9. 126.2, 124.8, 123.4, 122.4. 118.4, 118.4, 112.0. 96.8. 55.9; HRMS (ESI-QTOF) m/z
[M+H]" caled for CoHyOy 325.1223, found 325.1226.

9-HEA 6-(4-FEXNH DI ZE[2, 1-p]ANEFS (2(1,2})

OMe

~

o] 3gEL 4{1,2y (25 mg, 0.07 mmol)E Ahgste] 2{1, 133 FL3 Wyoz AsATE. I 1A, (22
mg, 88%): mp: 148.2{150.4 C; H NMR (400 MHz, CDCl,) & 8.57 (d, J = 8.4 Hz, 1H), 8.28 (d, J = 8.8 Hz,
1H), 8.03 (d, J = 8.0 Hz, 1H), 7.94 (d, J = 8.8 Hz, 2H), 7.90 (s, 1H), 7.67 (t, J = 6.8 Hz, 1H), 7.54

(t, J=7.2Hz, ), 7.24 (d, J = 1.6 Hz, 1H), 7.08-7.13 (m, 3H), 3.92 (s, 6H); C NMR (100 Mz,
CCly) & 159.7, 159.1, 157.3, 152.2, 131.1, 130.3, 129.2, 129.1, 127.9, 126.6, 126.5, 125.6, 124.8,

123.4, 122.3, 118.4, 118.3, 114.3, 111.9, 96.8, 55.9, 55.5; HRMS (ESI-QTOF) m/z [M+H]+ calced for
CaaHi905 355.1329, found 355.1329.

9-HEA-6-(3-HEXNH DI ZE[2, I-p]ANEFS (2(1.3})

MeO 0 O OMe

o] &L 4{1,3 (25 mg, 0.07 mmol)S AM&alA 2{1, }¥} HU3 WHo=

= o H

e

T /Ké

ol

ook A4 4, (22.3
mg, 90%); H NMR (400 MHz, CDCly) & 8.58 (d, J = 8.4 Hz, 1H), 8.28 (d, J = 8.4 Hz, 1), 8.04 (d, J =
8.0 Hz, 1H), 7.96 (s, 1H), 7.69 (t, J = 7.2 Hz, 1), 7.48-7.58 (m, 4H), 7.25 (d, J = 1.6 Hz, 1H), 7.09
(dd, J = 1.6, 8.8 Hz, 1H), 7.03 (d, J = 7.2 Hz, 1H), 3.95 (s, 3H), 3.93 (s, 3H); C NMR (100 MHz,
(Cl,) & 159.9, 159.2, 157.4, 152.0, 138.0, 130.9, 129.8, 129.4, 128.2, 126.9, 126.7, 126.2, 124.8,

123.4, 122.3, 121.7, 118.5, 118.3, 115.0, 113.5, 112.0, 96.8, 55.9, 55.6; HRMS (ESI-QTOF) m/z [M+H]+
calcd for CyHig03 355.1329, found 355.1327.
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[0304]

[0305]
[0306]

[0308]

[0309]

[0310]

[0312]

[0313]

SS50l 10-2403923

O-HIEA-6-(-ER)YZE[2,1-p]NZFF (2{1,4})

Me

o = :_]_— HO]—tggi
(d,

(19.5 mg, 78%); mp: 155.2{157.4 TC; 1H NMR (400 MHz, CDCl;) 68.58

ol

o] 3¢EL2 4{1,4)} (25 mg, 0.07 mmol)E AME3IA 2{1, 37} LT

T /Ké

ik
ol
[ K

FolTh. QL3po|E 314,
Hz, 1), 8.29 (d, J =

8.4 Hz, 1), 8.04 (d, J = 8.4 Hz, 1H), 7.93 (s, 1H), 7.88 (d, J = 8.0 Hz, 2H), 7.68 (t, J = 6.8 Hz,
), 7.54 (t, J= 8.0 Hz, 1H), 7.39 (d, J = 8.0 Hz, 2H), 7.23-7.25 (m, 1H), 7.10 (d, J = 8.8 Hz, 1H),

J=28.4

3.93 (s, 3H), 2.48 (s, 3H); C NMR (100 MHz, CDCly) §159.2, 157.4, 152.2, 138.0, 133.7, 131.0, 129.6,
129.3. 129.1, 128.0, 126.9, 126.8, 125.9, 124.8, 123.4, 122.3. 118.4, 118.4, 111.9. 96.8. 55.9, 21.5;
HRMS (ESI-QTOF) m/z (M1 caled for CoHy0, 339.1380. found 339.1378.

O-HIEA-6-(r-EF )T E[2, 1-p] NZFF (2{1,5})

{2
4
MeO 0 O Ve

o] 3FEL 4{1,5 (25 mg, 0.07 mmol)S AF&3le] 2{I, = 72L& o=

o H

o
ol

Fastalct. &4 1A (21.4 mg,
86%); mp: 133.3-134.8 C; H NMR (400 MHz, CDCly) & 8.58 (d, J = 8.4 Hz, 1H), 8.28 (d, J = 8.4 Hz,

1), 8.05 (d, J = 8.4 Hz, 1H), 7.94 (s, 1H), 7.78-7.80 (m, 2H), 7.69 (t, J = 7.2 Hz, 1H), 7.55 (t, J =
7.6 Hz, 1), 7.48 (d, J=7.6 Hz, 1H), 7.31 (d, J = 7.6 Hz, 1H), 7.25-7.26 (m, 1H), 7.10 (dd, J = 2.4,

8.8 Hz, 1H), 3.93 (s, 3H), 2.53 (s, 3H); C NMR (100 MHz, CDCls) & 159.2, 157.4, 152.2, 138.4, 136.6,
130.9. 129.8. 129.3, 128.9. 128.7, 128.1, 127.1, 126.8, 126.4. 126.2. 124.8, 123.4, 122.3. 118.4,
111.9, 96.8, 55.9, 21.8: HRMS (ESI-QTOF) m/z [M+H]" caled for Cofli0s 339.1380, found 339.1381.

- EA-6-(6-HZAIUZEA-2-Y)UZE[2, 1] ANZF (2{1,6})

MeO
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[0314]

[0316]

[0317]
[0318]

[0320]

[0321]
[0322]

o] &S 4{1,6} (25 mg, 0.06 mmol)S AM&3le] 2{1, 133} HU3 WhHo=
mg, 76%); mp: 224.4-226.2 C; H NMR (400 MHz, CDCl,) & 8.60 (d, J = 8.0 Hz, 1H), 8.40 (s, 1H), 8.31
(d, J=8.8Hz, 1H), 8.05-8.08 (m, 3H), 7.92 (t, J=8.8 Hz, 2H), 7.70 (t, J= 7.6 Hz, 1), 7.56 (t, J

= 7.6 Hz, 1H), 7.22-7.28 (m, 3H), 7.11 (dd, J = 2.0, 8.8 Hz, 1H), 3.99 (s, 3H). 3.94 (s, 3H); C NMR
(100 MHz, CDCly) & 159.2, 158.2, 157.4, 152.3, 134.4, 131.9, 131.1, 130.1, 129.3, 129.2, 128.1,

128.1, 127.6, 127.2, 126.9, 126.8, 126.3, 124.8, 123.4, 122.4, 119.3, 118.5, 118.4, 112.0, 105.8,
96.8, 55.9, 55.5; HRMS (ESI-QTOF) m/z [M+H]+ calcd for CuHz 05 405.1485, found 405.1490.

6-(4-F 22 Hd)-9-WEAIZE[2 1-p]MNZFD (2{1,7})

MeO O O

Cl

o] BFES 4{1,7} (25 mg, 0.07 mmol)S AF&3te] 2{1, I}3} e whHow AT, A 1A, (18.6
mg, 74%); mp: 193.2{195.4 T; H NMR (400 Mz, CDCls) & 8.56 (d, J = 8.0 Hz, 1H), 8.26 (d, J = 8.4 Hz,
1D, 8.03 (d, J = 8.4 iz, 1H), 7.90-7.93 (m, 30), 7.70 (t, J = 7.6 Hz, 1H), 7.52-7.56 (m, 3I), 7.22
(d, J=2.0 Hz, 1), 7.09 (dd, J = 2.0, 8.8 Hz, 1H), 3.93 (s, 3H); C NMR (100 MHz, CDCl;) & 159.3,
157.3, 151.8, 135.1, 134.1, 130.9, 130.4, 129.4, 129.0, 128.2, 127.1, 126.0, 125.6, 124.9, 123.4,
122.4, 118.6, 118.2, 112.1, 96.8, 55.9; HRMS (ESI-QTOF) m/z [M+H]+ caled for CuHisCl10, 359.0833, found
359.0835

9-HlEA-6-(Ho) Q¥ -3-U)UIZE[2,1-p]NEF& (2{1,8})

LS

(Y
i

MeO

o] 3FEL 4{1,8 (25 mg, 0.08 mmol)S AF&3te] 2{1, }7 7Z& =
mg, 63%); mp: 177.4-178.6 C: H NMR (400 MHz, CDCly) & 8.55 (d, J = 8.

EE
(o
olt

= stgich. A4 A, (15.8
0 Hz, 1), 8.28 (d, J = 8.8 Hz,

1), 8.19-8.20 (m, 1H), 8.06 (s, 1H), 8.03 (d, J = 8.0 Hz, 1H), 7.83 (d, J = 5.2 Hz, 1H), 7.67 (t, J =
7.2 Hz, 1H), 7.51-7.56 (m, 2H), 7.28 (d, J = 2.0 Hz, 1H), 7.10 (dd, J = 2.0, 8.4 Hz, 1H), 3.95 (s,

3H). “C MR (100 MHz, CDCl3) & 159.2, 157.3, 151.8, 136.8, 130.9, 129.3, 127.9, 127.5, 126.8, 125.8,

124.9, 124.7, 124.1, 123.4, 122.4, 121.4, 118.5, 118.3, 112.1, 96.8, 55.9; HRMS (ESI-QTOF) m/z [M-I-H]+
calcd for CyHis0.S 331.0787, found 331.0791.
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[0324]

[0325]
[0326]

[0328]

[0329]
[0330]

[0332]

[0333]
[0334]

SS50l 10-2403923

6-HEUYZE[2, 1-p|AEFE (2{2,1})

e,
o] FIAEL 4{2 1} (25 mg, 0.08 mmol)S AM&sle] 2{1,1}3 & WHo=m A, eaA 1i,
(19.3 mg, 77%); mp: 130.2{132.4 C: H NMR (400 MHz, CDCly) & 8.66 (d, J = 8.4 Hz, 1H), 8.44-8.46 (m,

1H), 8.07 (d, J = 8.0 Hz, 1H), 8.00-8.04 (m, 3H), 7.71-7.75 (m, 2H), 7.56-7.62 (m, 3H), 7.48-7.54 (m,
30 lSC NMR (100 MHz, CDClsz) & 155.9, 152.3, 136.5, 130.9, 129.5, 129.2, 128.9, 128.6, 128.2, 127.7,

127.2, 127.0, 126.1, 125.1, 124.9, 123.4, 123.4, 122.1, 118.2, 112.2; HRMS (ESI-QTOF) m/z [M-I-H]+ calced
for C22H15O 2951117, found 295.1119.

6-(4-F2=2HY)UZE[2,1-p]NZFZ (2{2, 7))

- Q

Cl

o] 3FE2 4{2,7} (25 mg, 0.08 mmol)E AR&ste] 2{1, ¥ 2 wWHo=m FAsigltt. e#AxA 31,

(22.3 mg, 89%); mp: 177.4-178.8 C; 'H MR (400 MHz, CDCls) & 8.65 (d, J = 8.4 Hz, 1H), 8.44-8.46 (m,

1H), 8.06 (d, J = 8.4 Hz, 1H), 8.00 (s, 1H), 7.94 (d, J = 8.4 Hz, 2H), 7.71-7.76 (m, 2H), 7.48-7.60
(m, 5H); “C MR (100 MHz, CDCl3) & 155.9, 134.9, 134.2, 131.4, 130.9, 130.4, 129.5, 129.1, 128.7,
127.5, 127.4, 126.3, 125.8, 125.1, 125.0, 123.5, 123.4, 122.2, 118.3, 112.2; HRMS (ESI-QIOF) m/z
[M+H]+ calced for CepHuCl0 329.0728, found 329.0732.

10-(tert-H2)-6-(3,5-tholHIBAH )Y Z E[2, 1p] N2 F& (2{3,10})
T Do

MeO

o] g5hEE 413,107 (25 mg, 0.06 mmol)& ARESle] 2{7, 3o 22 Wyo= dssict. &4 4, (23.7 mg,
95%): 'H NMR (400 MHz, CDCly) & 8.68 (d, J = 8.4 Hz, 1), 8.44 (s, 1H), 8.07 (d, J = 8.0 Hz, 1), 8.01
(s, 1), 7.75 (t, J = 8.0 Hz, 1H), 7.64-7.66 (m, 1H), 7.56-7.59 (m, 2H), 7.11-7.15 (m, 2H), 6.60 (s,
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[0336]

[0337]
[0338]

[0340]

[0341]
[0342]

S=50l 10-2403923

1H), 3.90 (s, 6H), 1.53 (s, 9H); 13C NMR (100 MHz, CDCls) & 161.1, 154.2, 152.5, 146.4, 138.6, 130.8,
129.5, 128.7, 127.4, 127.2, 126.9, 124.8, 124.8, 124.1, 123.4, 118.3, 111.5, 107.5, 100.3, 55.7, 35.2,
32.2; HRMS (ESI-QTOF) m/z [M+Na]+ caled for CogllygNaOs 433.1774, found 433.1780.

10-(tert-F8)-6-(prEF)UZE[2, 1-p]NZFH (2{(3.4})

- Q

Me

o] sI3tES 4{3,4} (25 mg, 0.07 mmol)E AF&3ste] 2{71, ¥ £ PHo= FASATE. 34 1A, (22 ng,
( 4

Pl
88%); mp: 142.0-144.8 TC; 1H NMR (400 MHz, CDCl;) & 8.68 (d, J = 8.4 Hz, 1H), 8.45 (d, J = 1.6 Hz,
1H), 8.06 (d, J = 8.0 Hz, 1H), 8.00 (s, 1H), 7.90 (d, J = 8.4 Hz, 2H), 7.74 (t, J= 7.2 Hz, 1H), 7.65

(d, J=8.8 Hz, 1), 7.55-7.59 (m, 2H), 7.40 (d, J = 8.0 Hz, 2H), 2.49 (s, 3H), 1.54 (s, 9H): C NMR
(100 Mz, CDCly) 6 154.2, 152.7, 146.4, 138.0. 133.7, 130.9, 129.6, 129.4, 129.1, 128.6, 127.1,

126.9, 124.8, 124.7, 123.9, 123.4, 118.3, 118.3, 111.5, 35.1, 32.2, 21.5; HRMS (ESI-QTOF) m/z [M+H]+
calcd for CoHos0 365.1900, found 365.1898.

9,10-t}o] H| FA-6-(3-H ZA|H U ZE[2, 1-p] AEFE (2{4.3})

(2

MeO O 4.!!i} OMe

o] 3lgtES 4{4,3} (25 mg, 0.07 mmol) S A&3te] 2{1, 3} #& oz AR, 32 1A, (23 mg,
92%); mp: 148.4-149.6 C; H NMR (400 MHz, CDCly) & 8.54 (d, J = 8.0 Hz, 1H), 8.05 (d, J = 8.0 Hz,

1), 7.94 (s, 1H), 7.82 (s, 1H), 7.70 (t, J = 7.2 Hz, 1H), 7.54-7.57 (m, 3H), 7.49 (t, J = 8.0 Hz,

M), 7.28 (s, 1), 7.02 (dd, J = 2.0, 8.0 Hz, 1), 4.12 (s, 3H). 4.00 (s. 30). 3.94 (s. 30): C MR
(100 MHz, CDCly) & 159.9, 152.0, 151.1, 149.3, 146.7, 138.0, 130.9, 129.8, 129.4, 128.2, 126.8,

126.8, 125.9, 124.7, 123.1, 121.7, 118.8, 116.7, 115.1, 113.5, 103.8, 96.1, 56.9, 56.4, 55.6; HRMS
(ESI-QTOF) m/z [M+H]+ calcd for CusHz04 385.1434, found 385.1432
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[0344]

[0345]
[0346]

[0348]

[0349]
[0350]

[0352]

[0353]
[0354]

SS50l 10-2403923

9,10-tto| I ZA -6-(HZ DA -1-) YT E[2, 1] ME=F& (2{4, 11})

o] BIEL 4{4, 11} (25 mg, 0.06 mmol)S A}&3} 2{1, 3 S YHoz I, A 1A, (19.5
mg, 78%): mp: 172.5-174.8 C: H NMR (400 MHz, CDCly) & 8.64 (d, J = 8.0 Hz, 1H), 8.06 (d, J = 8.0 Hz,

1), 8.0 (t, J=28.8 Hz, 2H), 7.91 (s, 1H), 7.87 (s, 1), 7.77 (t, J = 6.8 Hz, 1H), 7.70-7.72 (m, 2H),
7.58-7.67 (m, 2H), 7.53 (t, J =17.2 Hz, 1H), 7.38 (t, J = 7.2 Hz, 1), 7.11 (s, 1H), 4.13 (s, 3H),

3.91 (s, 3H); C NMR (100 MHz. CDCly) & 152.9, 151.2, 149.3, 146.7. 134.8, 133.9. 132.3. 130.7,
129.4, 128.7. 128.5. 128.4. 128.1, 126.9. 126.4. 126.3. 126.1. 125.6. 124.8, 123.3. 118.2. 116.8,
103.9. 96.2, 56.9, 56.3; HRMS (ESI-QTOF) m/z [M+H] calcd for CotyOs 405.1485. found 405.1486.

9,10-tto|H| ZA|-6-(4-(E| EFL2H D) A DHUZE[2, 1D ANEFH (2{4,12})

(2
MeO O O
MeO 0 O

CF3;

o] 3FHES 4{4, 12} (25 mg, 0.06 mmol)S Ab&ate] 2{7, 1}3 #L Wyow FAHJY. e Zslo]E A,
(21.5 mg, 86%); mp: 184.4-186.2 C; H NMR (400 Mz, CDCly) 68.54 (d, J = 8.4 Hz, 1), 8.04-8.10 (m,
3H), 7.93 (s, 1H), 7.81-7.83 (m, 3H), 7.73 (t, J = 7.2 Hz, 1), 7.57 (t, J = 7.6 Hz, 1H), 7.26 (s,
1), 4.12 (s, 3H), 4.00 (s, 3H); C NMR (100 MHz, CDCl;) &151.6, 151.1, 149.5, 146.8, 140.3, 130.8,
129.6, 129.4, 128.5, 127.3, 126.1, 125.7 (q, J = 3.9 Hz) 125.4, 124.9, 123.2, 119.0, 116.5, 103.8,
95.9, 56.9, 56.4; HRMS (ESI-QTOF) m/z [M+H]+ caled for CysHigFs05 423.1203, found 423.1208.

9,11-to| v EA6-HIUZE[2, 1-pINZFF (2(5,1})

o] 3IFEL 4{5,1} (25 mg, 0.07 mmol)S A}&ste] 2{71, )3 Z<o v ow AT, 3| 1A, (21 ng,
8 Hz,

84%); mp: 179.2{181.2 T; 'H MR (400 MHz, CDCl3) & 9.48 (d, J = 8.8 1), 7.94-8.00 (m, 3H), 7.92
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[0356]

[0357]
[0358]

[0360]

[0361]
[0362]

SS90l 10-2403923

(s, 1H), 7.45-7.65 (m, 5H), 6.85 (s, 1), 6.54 (s, 1H), 4.14 (s, 3H), 3.91 (s, 3H); C NMR (100 MHz,
CCl) & 160.3, 158.4, 154.8, 151.1, 136.9, 131.4, 129.3, 128.9, 128.7, 128.0, 127.9, 127.5, 126.4,
126.3, 126.1, 124.6, 119.6, 108.9, 94.8, 88.9, 55.9, 55.9; HRMS (ESI-QTOF) m/z [M+H] caled for CoHi0s
355.1329, found 355.1330.

6-(3-EF 2 25d)-9,11-to]HEAYZE[2, 1-p] M ZFZ (2(5, 13})

OMe O

W,

o] FIEL 4{5,13 (25 mg, 0.07 mmol)S AFE3}e] 2{7, 1} 7 WYHoz AyHY). S5 14 (16.3

mg. 65%); mp: 143.5-145.6 C; H NMR (400 MHz, CDCls) & 8.55 (d, J = 8.0 Hz, 1H), 8.05-8.10 (m, 3H),
7.93 (s, 1H), 7.81-7.83 (m, 3H), 7.73 (t. J = 7.6 Hz, 1H), 7.58 (t, J = 8.0 Hz, 1H), 7.25-7.26 (m,
M), 4.12 (s, 3H), 4.01 (s, 3H); C NMR (100 MHz, CDCly) & 163.0 (d, J = 243.7 Hz) 160.5, 158.5,

154.9, 131.3, 130.2 (d, J = 8.3 Hz), 129.1, 128.2, 127.5, 126.4 (d, J = 9.1 Hz), 124.9 (d, J = 2.8
Hz), 124.8, 116.3 (d, J = 22.1 Hz), 114.8 (d, J = 20.7 Hz), 108.8, 108.5, 94.9, 88.9, 55.9; HRMS (ESI-

QTOF) m/z [M+H]+ calcd for CoHigFO; 373.1234, found 373.1236.

9,11-tho|H EA-6-H YU Z E[2, 1-p] NZF H-8-FlB L 3lo|= (2{6, 1})

one {7
§ 1

MeO I @ O
CHO

o stet=2 4{6,1} (25 mg, 0.07 mmol)& ARE&stel 2{1, 33 e Wjoz AT, LA A,

(19.2 mg, 77%), mp: 226.2-228.3 C; H NMR (400 MHz, CDCly) & 10.47 (s, 1H), 9.12 (d, J = 8.0 Hz, 1H),
8.10-8.12 (m, 2H), 7.92-7.96 (m, 2H), 7.59-7.62 (m, 2H), 7.45-7.55 (m, 3H), 6.25 (s, 1), 4.04 (s,
3M), 3.92 (s, 3M); CNMR (100 MHz, CDCI;) & 185.6, 162.6, 159.3, 157.5, 151.5, 135.9, 131.5, 129.09,
129.08, 128.8, 128.2, 127.5, 127.0, 126.7, 126.2, 125.7, 124.7, 118.1, 109.1, 105.6, 89.6, 56.4, 55.9;
HRMS (ESI-QTOF) m/z [M+Na]l' caled for CysH1sNaO, 405.1097, found 405.1097.
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[0364]

[0365]
[0366]

[0368]

[0369]

SS90l 10-2403923

9,11-t}o] H| FA| -6-(4-H| ZA A )Y Z E [2, I-p| DEFE-8-7LB & H|5to| = (2{6,2})

OMe

o] 3FE2 4{6,2) (25 mg, 0.06 mmol)E AF&3te] 2{1, }¥} & Wylog FAs A, A 1A, (19 mg,
76%), mp: 217.2-218.8 C; H NMR (400 MHz, CDCI;) & 10.56 (s, 1H), 9.23 (d, J = 8.5 Hz, 1H), 8.09 (d,
J=28.6Hz, 20), 7.97 (s, 2H), 7.57 (t, J=7.6 Hz, 1), 7.50 (t, J = 7.2 Hz, 1), 7.14 (d, J = 8.6
Hz, 21), 6.40 (s, 1), 4.18 (s, 3H), 4.02 (s, 3H), 3.92 (s, 3M); C NMR (100 Miz, CDCl;) & 185.9,
162.8, 159.8, 159.6, 157.7, 151.8, 131.8, 130.3, 129.1, 128.4, 127.3, 127.0, 126.2, 126.1, 125.7,
124.8, 118.1, 114.4, 105.9, 89.8, 56.6, 56.1, 55.6; HRMS (ESI-QTOF) m/z [MtNal caled for CugfloNaOs
435.1203, found 435.1205.

Aok FARRE o shek 29] Bghmel Fekis shr] AAldl 20 WA 289 dgteEE F7bE Sl

x 2
AN |72 ool
20 O 6NP-21
OO S
xS
21 O 6NP-22
PP
S
22 O 6NP-23
© 0
OMe
23 O 6NP-24
g O —
S
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. 6NP-25
- 6NP-26
. 6NP-27
- 6NP-23
. 6NP-29
[0370] 6-(Rol ed-3-A) el 2 E[1,2-5:1",2'~d] F &.
[0371]
[0372] Hholek F DCE (2.0 ml) % TFA (1.0 nl)¢] B 9 3-(2-(Ho] 2 A-3-AolE| )T E[1,2-p] 578 (43

mg, 0.12 mmol)9] &S 80 CellA 30 & Ho+ wwkatlct. Aoz WA T kg EFES AFoA &
AA 2 WPES F55tL, oE A7t oA ZeA] A2rtE 189 (hexane:EtOAc, 100:1) %= xgzﬂo}oq
g uAZA  6-(Ho] LHM-3-L)Tho| T E[1,2-h:1",2" -d] FF (6NP-21) = AATh (37 mg, 86%).
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[0373]

[0375]

[0376]
[0377]

[0378]

[0380]

[0381]
[0382]

[0383]

S=50l 10-2403923

A A, mp: 189.4-190.1 C; 'H NIR (400 MHz, acetone-ds) &68.86 (d, J = 8.4 Hz, 1H), 8.69 (d, J =
8.8 Hz, 1H), 8.66-8.64 (m, 2H), 8.44 (s, 1H), 8.20 (d, J = 8.4 Hz, 1), 8.17 (d, J = 8.4 liz, 1H), 8.10
(d, J=4.8 Hz, 1), 8.05 (d, J = 8.8 Hz, 1H), 7.80-7.76 (m, 3H), 7.69-7.62 (m, 2H); C NMR (100 MHz,
acetone-d;) & 136.3, 132.4, 131.3, 129.3, 128.4, 127.9, 127.2, 127.1, 126.9, 126.3, 126.1, 125.2,
125.1, 124.5, 24.3, 123.3, 121.3, 121.2, 120.6, 119.9; HRMS (ESI-QTOF) m/z [M+H]' caled for Cois0S
351.0838, found 351.0833.

6-(Aol e :M-3-Y)tho| Y= E[2,1-5:1",2'-d] F .

o
e

S

Hlo]et & DCE (2.0 mlL) 2 WA(IOmU4 EE Fo 1-(2-(Moled-3-dEld) YT E[],2-p]F& (18
mg, 0.05 mmol)e] €NE 80 CollA 30 & <t Rk, Aoz YAzl & Hhg 358 AFdA &
ZAA 2 APES FE5a, o) /“E]?Pé]_ ol A Z# Al AZvtELE) I (hexane:EtOAc, 100:1) = A3}
A aAEA 6-(Ho]edM-3-A)tte| YT E[2,1-h:1",2"-d]FF (6NP-22) & At} (18 mg, 100 %).

WA 314 mp: 156.0-156.6 C; H NMR (400 MHz, CDCly) 8§9.12 (t, J = 9.6 Hz, 2H), 8.21 (s, 1H), 8.13
(s, 1), 8.07 (d, J=8.4 Hz, 2H), 7.97-7.95 (m, 1H), 7.87-7.85 (m, 2H), 7.75-7.69 (m, 2H), 7.60-7.53
(m. 3H):; °C NMR (100 MHz, CDCly) &§154.2, 151.8, 136.4, 131.4, 131.2, 129.5, 129.4, 128.5, 128.4,
127.6, 127.5, 126.2. 125.9, 125.6, 125.4, 124.7, 124.4, 124.1, 121.2, 120.2, 112.7: HRMS (ESI-QTOF)
m/z W]  caled for CoHis0S 351.0838, found 351.0837.

1-2-((6-HSAYZER-2-A) A E D) A IIIZE[2, 1D FF
O (0] O

OMe

vpo]d F DCE (2.0 mL) ¥ TFA (1.0 mL)9] EFE T 1-C-((6-HEAYZE-2-A)dEd) )z E
[Zkﬂ%%(mmg004mo—4%“%80Cﬂ1() FoF Rk, Aoz YAzl & ukg &3
ES g sFAA F AAHAES F53513L, ol Agtd AolA ZYA ARvlEaH T (hexane:EtOAc,
1wﬂﬁé%ﬂ&ﬁﬂ%“ﬂﬂiﬁ1%%«&ﬂ%MQE%ﬂﬂﬁbﬂﬂéﬁh@%&imiﬂ%ﬂ(MP@é%“
At (15 mg, 100 %).

WA A mp: 198.7-199.4 T 'H NUR (400 MHz, CDCls) 69.19 (t, J = 7.6 Hz, 2H), 8.41 (s, 1H), 8.13-

8.09 (m, 5H), 7.98-7.93 (m, 3H), 7.88 (t. J = 9.0 Hz, 2H), 7.79-7.74 (m, 2H). 3.99 (s, 3H); C NMR
(100 MHz, CDCly) 6158.1, 154.4, 134.2, 131.6, 131.2, 129.9, 129.5, 129.1, 128.6, 128.4, 128.1, 127.8,

127.6, 127.4, 127.0, 126.8, 126.2, 125.9, 125.6, 125.4, 124.7, 124.4, 119.2, 112.9, 105.7, 55.4; HRMS
(ESI-QTOF) m/z [M+H]+ calcd for Cyly0, 425.1536, found 425.1533.
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[0385]

[0386]
[0387]

[0388]

[0390]

[0391]
[0392]

[0393]

[0395]

[0396]

SS50l 10-2403923

9-Hld-6-(Ao] o H-3-d))H=ZE[2, 1-p|NZF&.

3=
(28 mg, 0.07 mmol)2] &NS 80 TolA 30 & FoF wWutett}. Aoz YAl % wt
A EEAA 2 ARES FES, ol A A ZHA ﬂiu}iﬂa}uﬂ (hexane:EtOAc, 100:1)2 A
Aty A mAZA -Hd-6-(Ro)H-3-U)YZE[2, 1-p]HZFI (6NP-24) & AUt} (21 mg, 100 %).

wlo]t F DCE (2.0 mL) % TFA (1.0 mL)e] TFE T9 6-¥d-3-(2-(Holed-3-doel D) d)NzF
[e) [e]
iy

WAl 74, mp: 168.5-169 T 'H NMR (400 MHz, CDCl;) 68.59 (d, J = 8.4 Hz, 1H), 8.41 (d, J = 8.4 Hz,

1H), 8.23-8.22 (m, 1H), 8.11 (s, 1H), 8.03 (d, J = 8.0 Hz, 1H), 7.96 (s, 1H), 7.84 (d, J = 4.8 Hz,
), 7.73 (t, J=7.4 Hz, 3H), 7.68 (d, J = 8.0 Hz, 1H), 7.57-7.50 (m, 4H), 7.41 (t, J = 7.4 Hz, 1H);

1SC NMR (100 MHz, CDCls) 6156.4, 152.3, 140.9, 139.5, 136.4, 130.7, 129.2, 128.9, 128.1, 127.5, 127.4,
127.2, 126.9, 125.9, 125.7, 124.8, 124.1, 123.9, 123.3, 122.7, 122.0, 121.3, 117.9, 110.3; HRMS (ESI-
QTOF) m/z [M+H]+ calcd for caled for Coll170S 377.0995, found 377.0996.

- EA-6-(HAFEA-9-A)YZE[2,1-p] NZF

(2

Wesaly

)

=

vlo]et & DCE (2.0 mL) 2 TFA (1.0 mL)4 E3E 9 6-HEA-3-(2-HFEA-9-Lo gl d)FH ) vl x=F &
(12 mg, 0.03 mmol)&] &1L 80 TollAd 30 ¥ 5 Feloith, Adeow YZAA F, ukg E9ES o
A sENA 2 ANES F55a, o= *E‘Elﬂ@l_ ol A ZA] A2 E 7T (hexane'EtOAc 100:1)= A

Aste] B a1 ZA -HEA-6-(HIFEA-9-A)UYZE[2 1H]ANZFHF (6NP-25) S It (12 mg, 100 %).

EO‘W
mi
5 —

OH £

=

White solid, mp: 205.8-206.1 C; 'H MR (400 MHz, acetone-ds) §9.00 (d, J = 8.4 Hz, 1H), 8.96 (d, J =
8.0 Hz, 1), 8.51 (d, J =8.0 Hz, 1H), 8.21 (d, J = 8.4 Hz, 1H), 8.09-8.05 (m, 3H), 7.85-7.64 (m, 6H).
7.53 (t. J = 7.6 Hz, 1), 7.15-7.13 (m, 2H). 3.86 (s, 3H); C NMR (100 MHz, acetone-d;) & 159.6,

157.3, 152.7, 133.4, 131.6, 131.2, 130.9, 130.5, 130.4, 129.3, 128.9, 128.7, 128.2, 128.0, 127.3,
127.2, 127.1, 126.8, 126.8, 125.8, 124.9, 123.5, 123.1, 122.7, 122.4, 117.7, 117.6, 112.3, 96.4, 55.2;

HRMS (ESI-QTOF) m/z [M+H]+ calcd for CaHz 0, 425.1536, found 425.1533.

9-H B A -6-(4-T SN -2-FE U ZE[2, 1] N2 F S
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[0397]

[0398]

[0400]

[0401]

[0402]

[0403]

[0405]

[0406]
[0407]

S=50l 10-2403923

jud

Felet % DCE (2.0 mL) ¥ TFA (1.0 mL)®] &%
F& (12 mg, 0.03 mmol)2] €& 80 TolA 3
FAA FHEAA = BEAES T"O}‘J—— ol &
DR AAlste]l 84 A 24 9-HFA]-6-(4-HFA
mg, 100 %).

9 6-HEA-3-(2-((4-| FA]-2-w D)ol el ) #d )l
B ol awtelich. Aeow WA 3 vk RS

18] 712 Ao A ZYA] Z2ntE 1Y (hexane'EtOAc 100:
-2-dEH YT E[2, 1-p]NZFF (6NP-26) = AU} (12

=z
2

A

_,m>oﬂﬂﬂ

WAl A, mp: 80.4-81.2 C; 'H NIR (400 MHz, CDCl3) &8.61 (d, J = 8.4 Hz, 1H), 8.29 (d, J = 8.8 Hz,

1), 8.02 (d, J = 8.4 Hz, 1H), 7.73 (s, 1H), 7.69 (d, J=7.2 Hz, 1H), 7.56 (t, J = 7.6 Hz, 1H), 7.40
(d, J=28.4Hz, 1H), 7.19 (d, J= 2.0 Hz, 1H), 7.11-7.08 (m, 1H), 6.96 (d, J = 2.0 Hz, 1H), 6.93-6.90

(m, 1H), 3.91 (s, 6H), 2.26 (s, 3H); 13C NMR (100 MHz, CDCls) & 159.5, 158.9, 157.2, 152.7, 138.5,
131.5, 130.6, 129.0, 128.9, 127.9, 127.4, 126.9, 126.6, 124.5, 123.3, 122.2, 118.4, 117.5, 115.7,
111.7, 111.2, 96.7, 55.7. 55.3. 20.5; HRMS (ESI-QIOF) m/z [WH] caled for CyHy0; 369.1485, found
369.1489.

6-([1,1'-v}ol ¥ d ]-4-9)-9-HISAIZE[2, 1-p] NZEFT.

~([1,1'-vlelod 1-4-L o El ) d ) -6-H| EA]
;}035}. Q%P_i WA 5, wkg E8E
ZHA] F2vtEa# S (hexane:EtOAc, 100:
DE At A A ZA 6-([1,1'-vte]dd —4—?4)—9—“1]%*]‘4—.‘—5&[2,l—b]‘%'l]?::%‘?% (6NP-27) & LAY
(18 mg, 86 %).

o
to &

WAl A, mp: 167.9-168.5 T; lH NMR (400 MHz, CDCl;) §8.59 (d, J = 8.4 Hz, 1H), 8.30 (d, J = 8.4 Hz,

1), 8.07 (t, J=7.0 Hz, 3H), 8.00 (s, 1H), 7.81 (d, J = 8.4 Hz, 2H), 7.73-7.68 (m, 2H), 7.56 (t, J =
7.6 Hz, 1H), 7.51 (t, J =7.0 Hz, 3H), 7.41 (t, J=7.0 Hz, 1), 7.27 (d, J = 5.6 Hz, 1), 7.11 (d, J

= 8.8 Hz, 1H), 3.94 (s, 3H); C NMR (100 MHz, CDCly) & 159.1, 157.2, 151.9, 140.8, 135.4, 130.9,
129.5. 129.4, 129.2, 128.8. 128.0, 127.4. 127.4. 127.1, 126.8. 126.2. 125.9, 124.7. 123.6. 122.2,
118.2, 111.9, 96.7, 55.7; HRMS (ESI-QTOF) m/z [M+H] caled for Coolln0, 401.1536 , found 401.1537.

6-([1,1'-1}o]#d ]-4-9)-9, 10-to| Ml ZA Y Z E [ 2, 1-p] =

o~ )

MeO 0 O
O

% DCE (2.0 mL) 2 TFA (1.0 mL)¢] E3E F9 3-(2-([1,1'-vlol#d ]-4-Lol Bl d) wd)-5,6-t}o] 1
Z5FT (22 mg, 0.05 mmol)e] €& 80 ColA 30 & FoF wwtslict. A2ow Wyzhazl 5 uks &
1o TFAA 2 AAHNES F5351aL, o5 A7 AoA ZHA] Z2vtE23 3 (hexane:EtOAc,

jud

pel

Al

ruor%m&

o
N

o
==
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[0408]

[0410]

[0411]

[0412]

[0413]

[0415]
[0416]

[0417]

[0418]

SS90l 10-2403923

100: D2 AAlste] A w24 6-([1,1'-wro]dl 9 ]-4-9)-9,10-TFo) M EAUZE[2, 1-p] HZF & (6NP-28)
S AU} (18 mg, 82 %).

WAl A mp: 207.4-208.2 C; H NMR (400 MHz, CDCls) 68.55 (d, J = 7.6 Hz, 1), 8.10-8.05 (m, 3H),
7.98 (s, 1), 7.82-7.80 (m, 3M), 7.71-7.69 (m, 3H), 7.57 (t, J = 7.4 Hz, 1H), 7.51-7.49 (m, 2H), 7.41
(d, J = 6.8 Hz, 1D, 7.30 (s, 1), 4.12 (s, 3H), 4.01 (s, 3H); C NMR (100 MHz, CDCl;) & 150.9,
149.1, 146.5, 140.8, 135.5, 130.8, 129.4, 129.3, 128.8, 127.9, 127.4, 127.4, 127.1, 126.7, 126.3,
125.6, 124.6, 122.9, 118.6, 116.5, 103.7, 95.9, 56.8, 56.3; HRMS (ESI-QTOF) m/z [M+H] caled for Coolly0s
431.1642, found 431.1641.

9,10-tto| v HA -6-(FAFEA-9-A) YT E[2, 1p| HEF.

(2
MeO O
MeO O 0 OO

)

vlo]dk & DCE (2.0 mL) 2 TFA (1.0 mL)9] £%= F9] 5,6-tho]H|SA-3-(2- (A FEAN-9-Lo E] ) 7 d)wlx=
F& (23 mg, 0.05 mmol)2] &AL 80 Tolld 30 & woF wwelde}y, ALoz Wzhxz 3 wg 3385 2
4ﬂv1i$4ﬁvL§ﬁ%a—ﬁﬂb4 ol5 A7t AdolA EA AZrtEHT (hexane:EtOAc, 100:1)E

AA st A A ZA9,10-TFo]HEA -6~ (HIFEA-9-A )Y ZE[2, 1-p] HIZF & (6NP-29)S AAT}H (18 mg,
78 %) .

Bright brown solid, mp: 137.7-138.4 TC; 1H NMR (400 MHz, CDCl;) &§8.84 (d, J = 8.4 Hz, 1H), 8.80 (d, J

= 8.4 Hz, 1H), 8.65 (d, J = 8.0 Hz, 1H), 8.08 (d, J = 8.0 Hz, 1H), 7.97 (s, 2H), 7.88 (s, 1H), 7.88
(s, 1), 7.77 (t, J =8.0 Hz, 1H), 7.75-7.71 (m, 2H), 7.67 (t, J =7.6 Hz, 2H), 7.61 (t, J = 7.6 Hz,

M), 7.46 (t, J = 7.6 Hz, 1H), 7.07 (s, 1H), 4.14 (s, 3H), 3.89 (s, 30): C NMR (100 MHz, CDCls) &
152.9, 151.1, 149.1, 146.5. 133.4, 131.5, 130.7, 130.5, 129.3, 128.9, 128.8, 127.8, 127.1, 126.9,
126.9. 126.8. 126.6. 124.7, 123.1, 122.9, 122.7. 118.1, 116.6. 103.7. 96.0. 56.8. 56.1; HRMS (ESI-
QTOF) m/z [M+H]+ calcd for Cslys0s 455.1642, found 455.1646.

[23]

A 1: 834 29 FES J3 54 4

FAH 3gHEo] V-Vis &5 ~FEHS 204 Lambda25 UV/Vis #3F7] (PerkinElmer, Waltham, MA, USA)
& ARgE] FA s HAEHS o7] 3mm, WE Sme slit width AF¥Sl  FP-6500
spectrof luorometer (JASCO, Tokyo, Japan)& o]&3le] ZAsIth. A dee] 3 ~HEHLS or|e H&
0.50m9] slit width AF9¥Ql ZF 2 Emax-4 spectrofluorometer (Horiba Jobin Yvon, Kyoto, Japan)E ©] &3}
Ao A A3 Y. £d Fo] FE FF I FES ATELEA dEZHM = 0.27 in EtOH)S A}
|3t SA4sta, nAQ Ao FF U}T%%‘@%:Fﬂ%%ﬂg“QbHmmaﬂmmMX4¥43**:@
7] = 3} tl. ELSZ-2000 (Otsuka, Chiyoda, Japan)o 2 T2 3 Al&hS o] g3sle] Yz z7] &

o
o
[ o
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SS50l 10-2403923

[0420] AN 1 WA 199 wE 3hgEo Fe 54
)é};l oﬂ }\'al)s (nm) )\fcm (1’1[11) € max (M_lcmil) @F .
DI EtOH DHSO (Soluton)
A A1 329 420.5 389.5 400.5 18600 0.60
201, 1}
A Ao 331 412.5 384.5 393.5 23200 0.74
22{1,2}
AN o 328 413.5 390.5 401.5 18600 0.67
32{1,3
A Ao 328 431.5 388 397.5 18800 0.62
42{1,4}
AN 4 329 411.5 389 399.5 18800 0.57
52{1,5}
A Ao 308 425.5 393.5 406 32800 0.78
62{1,6}
AN 4 328 430.5 393.5 408.5 17900 0.63
7241, 7}
A Ao 332 412.5 385.5 394 20100 0.63
82{1,8}
AN 4 321 380 379.5 384.5 19300 0.38
92{2, 1}
A Ao 322 386 383.5 388.5 21700 0.45
102{2, 7}
AN 4 325 392 382.5 387 14400 0.39
112{3. 10}
A Ao 324 406 379.5 383.5 21800 0.51
122{3, 4}
AN 4 342 435.5 404.5 425 22800 0.66
132{4.3}
A Ao 350 426.5 402 423 20700 0.70
142{4, 11}
AN 4 355 447.5 424.5 449 18400 0.72
152{4, 12}
A Ao 322 444 .5 398.5 412 15900 0.52
162{5, I}
AN 4 322 452 405.5 423 14900 0.58
172{5.13}
A Ao 354 - 478 - 15400 0.06
182{6, I}
AN 4 311 473.5 487 424.5 22100 0.03
192{6.2}
[0421] AL B o g Aajd 20 WA 289 mE FFEL FEAH EAAS SHSINoH, olF X 4o Lokl
* 4
[0422] Ao(nm) |DW Tris(pH 7.5) |EtOH DMSO CHC1; €
A4em (nm) A4em (nm) A‘em (nm) hem(nm) Acm(nm) (Milcmil)
AAe 20 354 - - 378.5 382.5 369.5 27200
6NP-21
AAd 21 362 4225 425.0 387.5 392.5 392.0 30000
6NP-22
A 22 362 448.0 447 .5 392.0 403.5 392.5 29900
6NP-23
AAe 23 338 - - 368.5 390.0 372.0 33000
6NP-24
A Ao 24 345 426.0 429.0 389.5 405.5 388.5 18400
6NP-25
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[0423]

[0424]
[0426]

[0427]

[0428]

[0429]

[0430]

[0431]

[0433]

[0434]

S=50l 10-2403923

A4 25 345 393.5 416.0 375.5 384.0 379.5 20500
6NP-26
AA o 26 298 414.0 408.5 399.0 412.5 498.0 36700
6NP-27
AA ) 27 338 439.5 435.0 414.0 437.5 406.5 23800
6NP-28
A4 28 350 425.0 420.5 406.0 426.5 398.0 22400
6NP-29
T 12 DMSOZ =7% 6NP-14, 6NP-2, 6NP-7, 6NP-8, 6NP-11, 6NP-12 % 6NP-139] &4 ~HEg(a) ¥ WE
2~HAEY(b)S RolFrt. sgEe] 55 Hulgk> oF 300-350 nmoll Al HEE AAIRE, DMSON A= <F 380-450 nm
ol Ht) W&ol #EEATt. #EE ARE Stokes shift7} WEE FA9 AFFE st 100mm7HA] o] Ed}
= A2 wole ony S&el F8F Wt F3 540l VExd T4 WA & S Rl
o] = 71

A 0
15 (EDG) (-OCHz) ©] '8 i, E #HellA ﬁﬂégilﬁmmﬂflg
-CFy)S W& HAoizgkel A4 HolE /M-t (= 2). &= 28 0.5 uMe] 6NP-14 (a), 6NP-1 (b), 6NP-9 (c),
6NP-6 (d), 2 6NP-13 (e)9] ole] §wlolre] 4 ~#HEYPS wojFr),
% 32 0.5 pMe] AAle] 20 WA 28 wE BFHE of] BujoAo] FF ~FAELHS HoFE
Ade] 2: ojWA] 7|¥ ¥ 278

2HEZO] HM HolE ZE7}A

HeLa (§17F A}pgAFe MEF) MEE Cellcarrier-96 black plate (PerkinElmer, Waltham, MA, USA)ell
20,000 cell/well®+& HE8kaL 37 T, 5 % CO0lA 24 AIZF Fot vk a3k, Mol AFEQ] olm S s
AELE 1 A7 5ot 318E 507 AHEda AE ~2389 o|uAE= 410-480 nmell A Operetta High-Content
imagine system (PerkinElmer, Waltham, MA, USA)S &3] =HE AL, 208] thEA =2 360-400 nmol| A o] 7] A]
A g3S vk} o|n| x| A o)= Harmony software (PerkinElmer, Waltham, MA, USA)S A}&3}3iT).
Aoll= Alare] olm S 9dl, Hela AXE FxH Al ZolFa 37 T, 5 % C00A 24A17F &<t v gs
Stk Y WES 5 % €O, slollAl 37 TollAl 1 AIZF 5 10uM NP 33t&E= A v 3 &, 20 & &
150nM MitoTracker Red (Molecular probes, Eugene, OR, USA) H+ 75nM LysoTracker Red (Molecular probes,
Eugene, OR, USA)Z 30 #3F A8 3}th. 28] ¥, =2 Dulbecco's phosphate-buffered saline (DPBS) O =
23] AAH3 e TCS-SP8 & %A #HolA FAF &n|4 (Leica, Wetzlar, Germany)g AFgsle] Abolgls= AL
olv|FE F3 SFAUTE. NP-HE] H AEe] olnX|E= 405 nmoll Al oJ7]A] FA P o 410-560 nmoll Al AU,
Z1o)] Hbal LysoTracker Red ™ MitoTracker Red:™ 561 nmollA 7| a w7k 3o 7 >566 nmoll Al HAEH U
o}

% 4% Hela AEY 4olgl= AlXE olud AxE Bl (a) 10uM 2 20uMe 6-X8% YZE[2,1-p|HIZF
FHoz 1 AZE FoF A # Hela AXE9 3 92 Alofe] Aolgl= A ojux], &t o]ux] : 20 p
M 6NP-12 (b), 6NP-13 (c), % 6NP-10 (d). scale bar= 100 pm= YERY.

glo
5

-

ol
2

% 5% Hela AlXe] & 23 gho]lB AXE o|n)y ZAN}E HoJFETh. Hela AMES & %3 gho]lH AXE o|nA=
10 pme] 6NP-132. 2 1 AlZF %<k vijek 3k & 20 & E9F 150 nMe] MitoTracker Red (a) & 30 & =<¢F 75 nM
LysoTracker Red (b)& A 5}5&3}. A QG (4 ¢ 405 nm, Em : 410-560 nm)< 6NP-13 & Fo|A] H]FEH
12831 LysoTracker Red &% T+ MitoTracker Red @#F o 2HEo] AM 54 (Ex : 561 nm, Em :> 566 nm).
scale bari= 10 pm. HeLa A ¥ w=etA Xo] FAIE 4 99 (RO Hx =y,

*W4€4 HeLa AM3Ee] opgliz AL ou| el e 34 shgES diata 6NP-12, 6NP-13 3 6NP-10 33}
=°] Hela Al£e] AaEZ el AT 3ol 7 A2 Fapdo] & As dopillth(= 4 ® = 5).

AF 3: AX =4 AE

MIT A4S Alg3sle] 3MgE9 3 SA4S #H7F 8l9dth. MCF7 (human breast cancer cell line) A|¥Z 96-well
cell culture plates (SPL Life Science Co., Gyeonggi-do)ol 10,000 cell/well BE=Z HFE 3dFAtE. 24A4|3F
Bk WSt ¥, AIXEE 37 TollA 1 AIRE B A v mix|eolA thFst sx9] S5HE (0.5, 1, 2, 5 % 10
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[0435]

[0436]

[0438]

[0439]

[0440]

[0441]

[0442]

[0444]

[0445]

[0446]

[0448]

[0449]

SS50l 10-2403923

LD Hel sk, AZ w2 AAS w2 wAs QXS s LED 9 (800 Im/m)O® 0, 5 2 10
5 Z2AF ST R2AF & AlEE 37 T, 5% 00,9 o] T2 EACNA 24A1%F HF v Y. iR wA] &

i)

20 pM 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MIT) (5 mg/mL)E Z+Z+2] wellol
ZFstaL 3AIZE wigkett). mpx|Ehe)], 8l & A|ASIAL formazan AAFES DMSO ESAIFHTE (100 wh/well).
Mithras plate reader (Berthold Technologies, Bad Wildbad, Germany)ZE AF&3}o] 570 nmol| o] S =5 =
Asto g Ax AEES FJ7} 3.

T 62 3lehy 29 FFE AEEA AF AdE HolFUrh, 6NP-8(a), 6NP-7 (b), 6NP-12 (c), % 6NP-13
(d)

6NP-8 @ 6NP-7& 2%
o2 FYHAY (&= 6).

il

=] T HE

(<)

i)

Wi A

gl

A B FYe Uit o5 SdEe ¥ SHe T

i
i

2,
tlo
offt

)
T

A4 4: DSE &4

2 513 29] jHE DSE A4S HolErth, A (%) 2 A9 (oF#, Aex = 312 nm)elA] THF/&
E3E (0-99 %) % 10 uM 6NP-8 (a), 6NP-7 (b), 2 6NP-12 (c)9] AFZ. 308 nm (d), 332 nm (e), 342 nm
f)oll e o 7] (excitation)d THF/E EFE (0-99 %ol 10 pM 6NP-8 (d), 6NP-7 (e), B 6NP-12 (f)9] &
HAEZ; A9 396 nm oA 6NP-8 (d), 383 nmolA 6NP-7 (e), 405 nmollA]l 6NP-12 (f)9] &% 2% 1Y

THFAN A =& 9] 70% 7HA = 83 XS 7F4 AN, 70% o) g e 33 #art #E=sd.

= 82 EtOH 2 A gefol A shehy 29 slgtEe] FFAHEHS HoFoh. EtOH (0.5 pM, dA4) 2 314
A (D)o, 6NP-8 (a), 6NP-7 (b), 6NP-12 (c), @ 6NP-13 (d)¢ FF~HAEF; A: AAdF(dZ)
2 2 M (S22 A, = 365 nm) 3FolA] mA|AFElN AL 6NP-8 (a), 6NP-7 (b), 6NP-12 (c), = 6NP-13 (d)<]

olg 3= deeol &S wiok 1A AEielA E2 QvE HERdld (= 8 & 5).

# 5

ol ghgol] &= S wWeb A AElelAle) 6NP-8, 6NP-7, 6NP-12 B 6NP-139] 33t 54

3EE EtOH L)
Aas (nm) | A, (nm) o Aaps (am) [ A (am) | @r (Solid,
(Solution) %)

6NP-8 308 393.5 0.78 367 408 19.67
2{1,6}

6NP-7 332 385.5 0.63 372 422 22.15
2{1,8}

6NP-12 342 404.5 0.66 370 434 16.33
2{4,3}

6NP-13 355 424.5 0.72 373 437 1.54
2{4, 12}

= 9% 3y 29 sigHEe] 9 A7) B4 AdE HolEu. THF/water Z3E(5/95: v/v) T AA A7
BE. 10 phe] 6NP-8 (a), 6NP-7 (b), 6NP-12 (c), 2 6NP-13 (d); 9% 9| : #A% Ry, o=x 9 : 2y
= o] W= ENP-8, 6NP-7, 6NP-12

- =
¥, 9% oy £ B¥, QEZ obg : LN(G2(1)-1) vs T .DLS ¥4
= Z+Z} 211 nm, 208 nm, 167 nm % 200 nme]t} (&= 9).

rr

e BAF gulelAe] NPT @Y AMERS wolzEd, B2 AN A dpe] gulel

A gE gEel V1 A3 A8 olsfsty] s A AEelM skl B2 S wids A 8ke] 6NP-79]
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[0450]

[0451]

[0452]

[0454]

S=S5 10-2403923
BARY 5 A8S ARG

0.427 X 0.22 X 0.104 mm394 71 7HA 6NP-79] & ZAAS (CH.Cl.9} cyclopentaned AM&3t:= =7] &4 W

wog AAANZT. Hgs AAS SuperNova, Dual, Cu at home/near % AtlasS2 3] A (Agilent, Santa
Clara, CA, USA)ol Az 3ldtt. 6NP-79] Hlo]E FHolx 294.4 KollA Cu-Ka WA (A = 1.542 mmil)_o_i
Z%3l= SuperNova ©1%F A2 3 AAE AFE3IATE Olex2E o] &34, F52E ShelXT AZEYOZ A183 g
4 WAoR Boldsln Shelll £AEASLE g Ae A4S Asd dyos AAHUG. 6o S
A8 do]ElE www.ccde.cam.ac.uk/data_request/cif. S F& AYBEIA] AAT dolg AMEANH A& F

9ltl. 6NP-79] deposition number: CCDC 1884862¢|t}. B& dHlolgl AFE-S (CCDC, 12 Union Road, Cambrldge
CB2 1EZ, UKol 83 A 2= 3 4= QUt},

:Jd

112 6NP-79] Z2A Tz B4 A3E HAFEH. () 3 do=z yed 4 U CH-0 ¥4% 28§ (2.249
S Z= 6NP-79 AA FZ. (b) S A B Slip-stacked 6NP-7 E2F. (¢) WA Moz ekl &2 7+
S A% (3.769 A)S F 6NP-79 packing TE. (d) A 1 Ao AES F3 6NP-79] packing T3
0o 22k 2 S-S A% (3.769 A); 2= B2k 2 CH--S A% (3.156 A); @XM B2 2+ CH--0 A%

6NP-7 Aol 5AAR A5 28 T stubs 7 TN 6ol UZE[2, I-pl iR a1E] Abole] At A

g7} 54.711° o] HAZFo 2 5.729 Al slip-stackso|™, ¥4S #AAAN7E 7|1E9 -1 e

2HE A Hojyt}. slip-stacksS Fa Z17H9] 6NP-7 33HE2 thienyl group?] SYAF AlolAE7} & A Wl

deEoh. v AP 4 AF (CH--0 A% @ 2.524 A, CH--S A% : 3.156 A)JJr A EAE S-S A

€ (3.769 A)2 = 11914 ZAF ¥ A 6NP-7¢] —rl} WS Fslele 24 7 H]E JEL—— T4

HE 0 2 S 9AF o)&jol o]t A7 A A A 9 o A
FEH A E2 WEo] YERdT. olEd v A3 Fs 2

OE r-{

re
Age A% gzt

Pol'

A2 oz B Wi aES Sonogashira cross—coupling® 6-endo-dig IAXA 1e3E Eaf FHY3 U=
EFT fFxAol vtk REA FAHES MEPct. 49 EEe G ¢ ony EAS Algsta, u3d 9
AF A 2~ES- ALE3}e] 6NP-12, 6NP-13 2 6NP-10 3}3tEo] 71 AlE T340 H& Ao ® erRth. 6NP-8 2
ONP-72 SH-FE WE AL Fa wo @S Uehlth. TREAE 6NP-8, 6NP-7 L 6NP-123= aA] Aefe)
W v g F OREE gvoA =2 FFHS YR A on e xFe FHLS S8 Fof

=4
e Fad B e WE (D) S4L Uehdth o Aol Awd sdEe corg 4% s 9
B2 S84 Bole] N2e FF 2 dBE & Ao
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6NP-1 10pyM  6NP-2 10pM  6NP-3 10pM | 6NP-4 10pM | 6NP-510uM | 6NP-6 10pM  6NP-7 10pM  6NP-8 10pM  &NP-9 10pM  6NP-10 10 uM

BNP-120pM  6NP-2 20pM 6NP-3 20puM  6NP-4 20 M  GNP-520pM | BNP-6 20 yM = 6NP-7720 uM | BNP-820uM 6NP-9 20uM  BNP-10 20 pM

6NP-11 10 pM ENP-1210 pM BNP-13 10 pM GNP-14 10 pM 6NP-1510 pM GNP-16 10 uM 6NP-17 10 pM GNP-18 10 pM 6NP-18 10 pM DMSO({control)

B6NP-11 20 uM  6NP-12 20 pM S'N-F.-"j 20 M GNP-14 20 pM  6NP-15 20 pM  6NP-16 20 pM 6NP-17 20 pM | 6NP-18 20 pM 6NP-19 20 pM DMSO(control)
Ll

B6NP-1 10pyM  6NP-210pM  6NP-310uM 6NP-4 10 M 6NP-510pM  GNP-610pM  6NP-7 10uM GNP-810pM  6NP-9 10puM 6NP-10 10 uM

6NP-320 M = GNP-420 M  6NF M EMP-6: ] UM GNP-E20 M GNP-9 204M 5NP~102I_JI|J_M.

GNP-13 10 yM GNP-1410 pM 6NP-1510 pM 6NP-16 10 uM 6NP-17 10 yM BNP-18 10 uM

GNP-13 20 yM GNP-14 20 pM 6NP-1520 pM G6NP-1620 yM 6NP-17 20 pM GNP-18 20 uM

@ pic 6NP-13 MTR Merge

— B6NP-13
— MTR

Gray Value

10 20 30 40
Distance (pm)

— GNP-13
— LTR

Gray Value

10 20 30 40
Distance (pm)
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