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ojgt, & o olafE w7] fste] niEAE AAld =
E 2o A olsfsty] flsted AlgEE AL ®, 8] /‘E]}‘]Oﬂ E Aol o L e

=

1. Alx wjg

a9~ Mgl AEZFQ Mel-Ab AXZEE 10 % FBS, 1 % #HYA#A/A~EHEnLo]Al 100 nM TPA(Tissue type
plasminogen activator), % 1 nM CT(Cefixime Tellurite)ZE ¥H3F DMEM(Dulbecco's Modified Eagle Medium)

o2 2 weFalgith. A8S 98] 100 mn tl (dish)ol 7x10 7] MEES A (seeding)d = 37 CL 5 % 0, =
7oA 6Y Bt wigstglom, vl 7|zt Bt 48 W] 72217t vt} V)& wiAE ARE wA = wA ST
olzF 1xF #ebd A E(normal human melanocytes; NHM)E <7r #atdAxE A3 BXA (Human Melanocyte
Growth Supplement; Gibco)S 7} Medium 254(Gibco) wiR|oll A wjdk3}ATt. 37 CTH 5 % C0, F71olA vk
shglon, 2 YA 3guit}t vixE wAgY. MEe] AZFAA (confluency)7F 70 % o]do] =E3iqls u 28
< sl

2. A ¥ =3
10 uM¢ FSK(Forskolin)® 1A17F AA g e dAxg] 34 % Mel-Ab, NHMo] 1 uMe] ZEdH(rottlerin)
EE 0.1, 1, v 10 pMe 2549 FEA SFES Asiglon, 72 Az wigsiglnr. Agtd 35S 54

2
[o
2L
At
ol
R

37 A aﬂlﬁ(mympus, Tokyo, Japan)©o.2 AXE gRlste] Mol FeEE g9l 5, Axujgds

PBSZ AH 38t MEZE 550 ple 1 N NaOHo] £31A17]12 100 CollA]l 308 EQF 714slgit};. o]3 A2oA A
28 5], 5% EOP 13,000 rpmellAl AR 3Flth. vlolAZZHolE 2l E AFESI] 405 nmoll Al S
EALE ZASYT. AE U dd dFe 2EYY ke 2EYY FE4 3gE 2 FSKE AgsA &e

|32 ozt (CTRL) o thdh W& 2 ®A8h3lTt.

(<3

Y

R

3. AX 54 &4

Mel-Ab AIEE 1.2x10° AE/A% 6 4 AE WG ZdolEo] AQeAT. 2442k F, 10 % FBS, 1 %
A.A(antibiotic antimycotic)”} E3Tr%l DMEM HIAZ wASta 1A7F 3 k=S X238k, Mel-Ab Al EE 3X
100 AE/A2 6 4 AE W SoolEo] A, o]F 1xPBSE AHF = CI(Cefixime Tellurite) 2
TPA(Tissue type plasminogen activator)”} W2 10 % FBS, 1 % A.A7} 3¢F¥l DMEM WX 2 AR oW, 14
7F % k=S A5l

NHM A E+= 0%10° A ME/AZ 6 A AE oS ZHolEo] AIL3AT. 2447 3 HMGS(Human Melanocyte
Growth Supplement) @ 1 % A.A7} E3FE Media 254 HIXE wAstFon | 1A & oS A glslal, oFE A
gl & 72413 Fob wigErsitt.

AE BEHS MT 24L& e Ae] T2AIF - WA E A|A skl PBSE AlHSHaL, o
% PBSOl| <l MIT €4S wjx|o] 2.5 mg/mlo] HEE Hrtetglom, 37 C, 5 % 00, ANA 247+ w43}
o. o9 o, d¥ E2wpd 382" (formazan crystals)S DMSOo| &3&fA]7]aL, wlo]aZZ g olE g
(Molecular Devices, Sunnyvale, CA, USA)E o]&3}o] 565 mmollA] SHE=E FA}IT. AE AEHLS FES
AR 92 ME dixTtdd e NEEZ EASHS Y.

o
32

o
2,
4,
to T

4. 1F XA 4 E3lx 2A (PAMPA; Parallel artificial membrane permeability assay)
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ZEHHE FEA9 ¥ FHEE FA35H7] 98Fe] SKIN PAMPA Explorer Test system(Pion Inc.)E& A|ZFAFS]
Aol mEt A8kt

TAA SR acceptor plate®] =& hydration buffer(Pion Inc., #120706)& Ar-2ollA 15-18A]%F F<¢F <1574

o]A3}aL, Deep & Z#|o]Ec] pH 7.42] PRISMA HT buffer(Pion Inc., #110151)E HF3FaL 25 uMel A8 =
A(REYY FEA4)S Alo)A Zﬂ]o}@‘ﬂr PRISMA HT bufferZ U.V *Laﬂ o|Eo] A 150 pl1¥ BF3I F ZF
=5 5435} blank #S F, Deep ¥ ZEOEd e TFES AT 150 p 1A U.V ZHERZ E53 &
53 EE SA3IY initial %ke dArt.

¥ -, Stirwell PAMPA sandwich(Pion Inc., #120657)2] donor plateol acceptor plate?] &S 200 1

14 B33}l acceptor plateol PRISMA HT bufferE 200 upl® Z o] 3. 28] 1, acceptor
plate®} donor plateE X1 25 ColA 5A1%F ¢lFH o] A3 & acceptor plate®} donor plateE #&3F t}2
Z}7; 150 p 18 U.V ZHolER &7 T F3EE =A35tY donor T acceptor S 4Att. 71 F nlo]lmz
ZYolE FuE B3 4 MEEL STHEE =43 5 PANPA explorer programe ©]-83dle] F3% Fh(Pe, 10°

_
o
cm/sec)S EA1E}AL Microsoft excel TEI1ME o] 83} replicates(n=3)9] F, TFAAS A2 o).

4

5. 1zt I ZAqA vl o3 deld & 24

Mgohrtid AFARNEH A& Ao 3% A (IRB Number 2020-0091)& A& Hulgh A|As o] o7z
Aqk GA sk, A AAT 222 100 %, 70 % EtOHol &H =31, PBSE T2 petri dishollA] 2cm2 7]
2 AgFder. A2 248 APE o] gsle] 69 ZHolEd] & thg, W-B AT w9 A% 200 mIZ 23]
Aesdth. 2 v 10 % FBS, 10 % ﬂM%%/iEa‘EH}OV\Lé A7ra DMEMoM vehicle & 5 uMe 254
d FEAE E3k e o] 93] HU|H &S A2 wFs 3, EtOHF propylene glycolS 7:32
% 4] vehicle =& 10 pMe] =EUd FAE X33 %’%L%% °o]-§ OH ﬁJMl SRS Ae ¥ 72A7F
oF ®jeFslIth. Fontana-Masson stain®] melanin index 4] phase-contrast microscope(BX53, Olympus,
Tokyo, U2 FFgk A& o] &3, xF F9& WIAZ A = Image J(National Institute of
Health, Bethesda, MA, w|=) Z2138 ZFd] dAatd 45 HAER wgste] EA 83T,

AAd 1, 2EHH fFEA9 A A=A
1-1. AlE(ketone) L W= Yd|dto] = (benzaldehyde) o] =S 913 duk Hx} A

1-(7-hydroxy-5-(methoxymethoxy)-2,2-dimethy1-2H-chromen-8-y1)ethan-1-one(1.0 equiv.)o] 3% oS
(0.12 & 0 CT= vgﬂrwﬂn}. 29 o 30 % KOH(1.0 equiv.)E 3] H7ista, wWlz=dste]=(1.5
equiv.)E FH7leten, Wg=s 50 T2 7Fdsidlth. ol A2o= J4% &, weeEd 2 NHI=Z 4

(quenching)sti EtOAcE FE319th. 23%E G728 d42 AFHem Na,SO2 7Axst o 7ot sho %

slolek. 2 o, = SFES WLCR AAFT.

1-2. MOM-282 ©€X 35 E 9|3 dut Fx} B

3135 Z-&(chalcone)o] i & v (MeOH: THF(4:1, 0.024 M) ==+ MeOH(0.03 M))S 2 N HC1(4.0 equiv.
2.5 equiv.)el 0 ColA #H 78k, H7F &, E¢ES 6A17F 59 60 CT= 713, o9 oL, &3
ZF7FE NaHCO;(ag)ell 23l EtOAc® FZFsk3lth. AfE 7715S A= AFsaL, Na,SO,= d=x3s5om

stol wEagich. 1 F, = AHES WPLC EE prep-HPLCE AAEAT

o FH
e o rf

1-3. ¢dsglo] g dwt @zt C

7-hydroxy-5-(methoxymethoxy)-2,2-dimethyl-2#chromene(1.0 equiv.) = K,C03(3.0 equiv.)e] &F=o] shf
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[0305]

[0306]

[0308]

[0309]

[0311]

[0312]

[0314]

[0315]

[0317]

ZIHS3d 10-2024-0156562

H oFAE(0.5 el & 2 ettol=(alkyl iodide) B H=Zulo]l=(bromide) (5.0 equiv.)E H7stglth. o]
o

g ZES 40 CollA] 49 &b wrlepgltt, 29 o, A7) &uls A4S stell SEA71a, SHEdd B
Aglstgion, 1 N HCl |do 2 2Hgd3star, EtOAcRE FE30H. A28E f715S A= Ak, NgSo=
AzxsG o, o5 Aetar, 7t stell TEAIZT. AE JFFES WPLCE A AsHCh.

1-4. E-Gestol= Sl e G A2} D

1-(2,4,6-trihydroxy-3-methylphenyl )ethan-1-one(1.0 equiv.) % ZZ(1.0 equiv.)e ZE3Eo] Tf
EtOH(0.15 MWell EELHI=(30.0 equiv.) E FFH H80,(15.0 equiv.)E HA7FsIch. 7] whs 3%

18A17F &b wnbgh § 28 NalC0,& H7Fske] $3pA71aL EtOAcE FEwel F7beisith. 1 vs, #7115
& A ¥ A5E AHsar Fa NapSO, = Axskal, ek st sFeith. =& MPLC B+ prep-HPLCE

AT

N

1-5. WZ¥= o|% (benzophenone imine) BR 3 tha At Ax} E

(E)-1-(5-((diphenylmethylene)amino)-7-methoxy-2,2-dimethyl-2H-chromen-8-y1)-3-phenylprop—-2-en-1-
one(1.0 equiv.)o] ¥ THFY &ho] 2 M HCI(1.46 equiv.)S H7letAt. A7) whe E3gES 2204
A B wisglon, §7] §u1E @st sol AASEL, = AT B0AE HAstn A4E AHE o

=)
Na,S0,%= zstar, o3 3 5830, IFes 24 A=viEddd= GA A

oo .

1-6. &7 X gl ois dvt X} F

(E)-1-(5-amino-7-methoxy-2, 2-dimethy1-2H-chromen-8-y1)-3-phenylprop-2-en-1-one(1.0 equiv.) 2 K,CO5(6.7
equiv.)7} ¥ EtOHS] &l Mel(18.0 equiv.)E FH7Fetth. A7) Wbs E3ES 75 TolA 24A17F &9t
wgslglen, f71 fulE @k skl AAS L, 2 AHES CHCLE 843 442 Mg US NaS0,=

Azsta o3} 2 sE5slt. AFes A9 ARvtEadaE GAsin.

1-7. Buchwald-Hartwig o}u]x=3}o| 3 dut Az} 6
7-methoxy-2,2-dimethyl-2H-chromen-5-yl trifluoromethanesulfonate(1.0 equiv.)”} &8 EFAN(0.1 M9
Lo olFl(2.0 equiv.), ZEhE (palladium) 7 (Pdy(dba)s(0.8 equiv.) i Pd(0Ac),(0.05 equiv.)), =+

= (XPhos(1.6 equiv.), RuPhos(1.6 equiv.), H¥+= Rac-BINAP(0.1 equiv.)), % <37](NalHMDS(2.0 equiv.),
KsC05(2.0 equiv.), Css005(2.0 equiv.), =¥ NaOt-Bu(2.0 equiv.))E H7letgoh. A7) Hbe 2385 110 C

oA 24X7 F< WSRO, §7] BUE A ool AARI, & AHES EOAcR INTR G5 A
@ e NaSOE AESI o3 0 wEAGT. HFRS AY Amvheadd A

AAd 2. 2E4d FEAY FHE FAHESA 1)
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[0318]

[0319]

[0321]

[0322]

[0323]
[0324]

[0325]

[0327]

[0328]

[0329]
[0330]

ZIHSd 10-2024-0156562

O X)
[Wh3-2 1]
0 OH 0 OH o OH CHO
MOMC, DIPEA Hel >:/
—_————i — e s
CHC, mMeoH —
HO oH MOMO OMOM HO OMOM Pitidig, 707
benzaldehyde, 30% KOH o i1 ‘ Ll = i1 ‘
: e
HENEERI. - Ar MeOHITHF, 60 °C Ar
EIOH, 50 °C
HO OMOM HO OH
9 07
HO' OMOM
— o o
Mel. KoCO, | benzaldehyde. 30% KOH O = O HCI
i ... S~
acelone EIOH, 50 °C ~, MeQH/THF, 60 °C
o OMOM o OMOM
H
|
O
P91 . g PA(OAC), o o™y
e O phenyl triflimide, DIPEA S rac-BINAP CSZP& .
foluene, 110 *C
O ~o o CH,Cly, 1t 1h O %% O i O o O “Q
H
-
o o o™y o N N
NH NH [ N omNg ) e
r;_-\N,Bon N,Bnc o 0 o [><?
MG H@ NH NH NH NH

2-1. 1-(2-hydroxy-4,6-bis(methoxymethoxy)pheny! )ethan-1-one
[3}3t= 1-1]

O OH

MOi)inj\OMOM

1-(2,4,6-trihydroxyphenyl )ethan-1-one(1.0 equiv., 3 g, 17.84 mmol) % DIPEA(5.0 equiv., 15.58 ml, 89
mol)e EFEo] THH CHLl(0.143 M, 125 mD)ol F=Z=ddg g JEl2(2.5 equiv., 3.39 ml, 44.6 mmo

DE PR A7enh. A7) e EFES A200A] 1243 Fe wwkela, & 9 DAME HUbskith. 1
&, A€ #7 e & FMUEFOR Axsta o3 U

h= |
52 Z3} NIClL fdo 8 AH3AT. 771 A
— S A

= 1:6)= AAIste] 3.02 g(66 %) WAHES olojng A 1

I NIR (CDC13, 400 MHz) &(s, 1H), 6.27 (d, J = 2.3 Hz, 1H), 6.24 (d, J = 2.4 Hz, 1H), 5.25 (s, 2H),
5.17 (s, 2H), 3.52 (s, 3H), 3.47 (s, 3H), 2.66 (s, 3H).

2-2. 1-(2,6-dihydroxy-4-(methoxymethoxy)phenyl )ethan-1-one
[s}3hE 1-2]

O OH

HO OMOM

1-(2-hydroxy—4,6-bis(methoxymethoxy)phenyl )ethanone(1.0 equiv., 2.64 g, 10.30 mmol)°] &% MeOH(0.2
M, 103 ml)9e] &3+Eo] 4 M HClo] % tho]24k(dioxane) (2.0 equiv., 5.15 ml, 20.60 mmol)S 0 ColA 3k
WA ALYk, A7) wbs EFEES A2 1A B wkelal NalHC0; 89S #H7H(Eshsglen, 4
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[0331]

[0332]

[0334]

[0335]

[0336]
[0337]

[0338]

[0339]

[0341]

[0342]

[0343]
[0344]

[0345]

[0346]

[0347]

[0348]

[0350]

A5 EtOAcE FEIAT. 7] AL NaSO,2 Axsta o#ek o, #¢ bl sFsd. dRES

MPLC(EtOAc/n-3AF = 1:4)2 AA|5le] 1.36 (62 %)2] BAESS WA mA=z AU
" NMR (CDCI3, 400 MHz) & (s, 2H), 5.16 (s, 2H), 3.44 (s, 3H), 2.63 (s, 3H).

MS (ESI) m/z caled for CuHpOs [M + H]™ 213.07; found 213.00.

2-3. 1-(7-hydroxy-5-(methoxymethoxy)-2,2-dimethy1-2H-chromen-8-y1)ethan-1-one

[3hgH= 1-3]

(@] (@] |

HO OMOM

1-(2,6-dihydroxy-4-(methoxymethoxy)phenyl)ethanone(1.0 equiv., 980.8 mg, 4.62 mmol)o] ¥ Iy
(0.5 M, 9.24 m1)9] &3%Zo| 3-methyl-2-butenal(1.5 equiv., 663 ul, 6.93 mmol)S F7}8IAc}. “71 Ll
EES 1647 T 120 T2 7193 v, EFES Y472 Jus 73 st SRFoEAN AAGA
o}, ZFES DOMol &3iA17]a 1 N HCloll H-Ack. #7] A& NalC0; 2 A= AlHeta S EFoR HAxs
I sk o ¢k stol] HEEgth. HFES MPLC(EtOAc/m3At = 1:20)2 AAsle] 824 mg(64 %)) AARE
S A aAR A

' NIR (CDC13, 400 MHz) & (s, 1H), 6.58 (d, J = 9.9 Hz, 1H), 6.20 (s, 1H), 5.44 (d, J = 9.9 Hz, 1H),
5.20 (s, 2H), 3.48 (s, 3H), 2.67 (s, 3H), 1.50 (s, 6H).

MS (ESI') m/z caled for CuliOs [M + H]™ 279.12; found 279.05.

2-4. 1-(7-methoxy-5—(methoxymethoxy)-2,2-dimethyl-2H-chromen-8-yl )ethan-1-one

[s}ehe 1-4]

O OMOM

A7) A 1-39] AWk Ax (2 E3I  1-(7-hydroxy-5-(methoxymethoxy)-2,2-dimethy1-2H-chromen—8-
yl)ethan-1-one(1.0 equiv., 200 mg, 0.719 mmol) % iodomethane(5.0 equiv., 225 pl, 3.59 mmol)2] HE-E-f
o]o] MPLC(EtOAc/m=34t = 1:9) 2 A3t 202 mg(96 %) AAAES 74 292 A3},

I NMR (CDC13, 400 MHz) &(d, J =9.9 Hz, 1H), 6.26 (s, 1H), 5.48 (d, J = 10.0 Hz, 1H), 5.19 (s, 2H),
3.77 (s, 3H), 3.48 (s, 3H), 2.48 (s, 3H), 1.41 (s, 6H).

PC MR (CDCI3, 100 MHz) §157.50, 154.41, 151.68, 127.11, 116.36, 114.46, 104.96. 94.76, 90.99. 56.26.
55.86, 32.67, 27.76.

MS (ESI') m/z caled for CullgOs [M + H]™ 293.13; found 293.21.

HPLC €% 93.8 %, M&FE Al (retention time) = 2.98% (Thermo 30 % method).

2-5. (E)-1-(7-methoxy—-5-(methoxymethoxy)—-2, 2-dimethy1-2H-chromen—-8-y1)-3-phenylprop-2-en—-1-one
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[0351]

[0352]
[0353]

[0354]

[0355]

[0356]

[0358]

[0359]

[0360]
[0361]

[0362]

[0363]

[0364]

[0366]

[0367]

[0368]
[0369]

ZIHS3d 10-2024-0156562

A7) AA G 1-19] duk A"z AS 53k 1-(7-methoxy-5-(methoxymethoxy)-2, 2-dimethy | -2H-chromen-8-
yl)ethan-1-one(1.0 equiv., 438.8 mg, 1.50 mmol), benzaldehyde(1.5 equiv., 228 ul, 2.25 mmol), %
KOH(1.0 equiv., 281 mg, 1.50 mmol)2] ®Wk2-o]] o]o] MPLC(EtOAc/m=&AF = 1:3)&2 AA|3}e] 371.5 mg(65 %)
APZES FA H(gun) o2 AT

1H NMR (CDCls, 400 MHz) & 7.53 - 7.51 (m, 2H), 7.42 - 7.36 (m, 4H), 6.97 (d, J = 16.1 Hz, 1H), 6.61
(d, J=9.9 Hz, 1), 6.31 (s, 1H), 5.48 (d, J = 10.0 Hz, 1H), 5.22 (s, 2H), 3.76 (s, 3H), 3.52 (s,
3H), 1.35 (s, 6H).

MS (ESI+) m/z calcd for CupsHo0s 380.44; found 381.06 (M + H)+.

HPLC <=%=: 98.9 %, WF 5 Al7H(retention time) = 2.69% (Thermo 30 % method).

2-6. (E)-1-(5-hydroxy-7-methoxy-2,2-dimethyl-2H-chromen—8-y! )-3-phenylprop—2-en-1-one (BRL-038)

[3hgH= 1-6]

A7) Ao 1-29] duk Az} BE %3 (E)-1-(7-methoxy-5-(methoxymethoxy)-2, 2-dimethyl-24-chromen-8-y1)-
3-phenylprop—2-en-1-one(1.0 equiv., 413.3 mg, 1.08 mmol) & HC1(2.5 equiv., 1.3 mL, 2.72 mmol)9] ¥+&
o] o]o] MPLC(EtOAc/n-3AF = 1:4)= AAI5te] 365 mg(52 %)° =S G4 TAZ AUt

I NMR (CDC1;, 400 MHz) & 7.53 = 7.51 (m, 2H), 7.40 (d, J = 9.5 Hz, 1H), 7.38 - 7.36 (m, 3H), 6.99 (d,

J =16.0 Hz, 2H), 6.53 (d, J = 10.0 Hz, 1H), 5.98 (s, 1H), 5.50 (d, J = 10.0 Hz, 1H), 3.73 (s, 3H),
1.36 (s, 6H).

MS (ESI+) m/z calced for CyHy0Os 336.14; found 337.16 (M + H)+.

HPLC <=%: 97.5 %, WF5E Al7H(retention time) = 3.70% (Thermo 30 % method).

2-7. 8-cinnamoyl-7-methoxy-2,2-dimethyl-2H-chromen-5-yl trifluoromethanesulfonate

[3hgt= 1-7]

(E)-1-(5~hydroxy-7-methoxy-2, 2-dimethyl-2H-chromen-8-yl )-3-phenylprop-2-en-1-one(1.0 equiv., 528.5 mg,
1.57 mmol)e] 3% N Mdimethylformamide(0.15 M, 17 ml) &No] 1,1,1-trifluoro-MNphenyl-M
((trifluoromethyl)sulfonyl)methanesul fonamide(2.2 equiv., 1.2 g, 3.46 mmol) % KyC05(2.2 equiv., 478
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[0370]

[0371]

[0372]

[0374]

[0375]

[0376]
[0377]

[0378]

[0379]

[0380]

[0382]

[0383]

[0384]
[0385]

ZIHS3d 10-2024-0156562

mg, 3.46 mmol)E H7ISIT. A7) HHg EES A2oA 13A1ZF <9F myket o
(quenching)3lal EtOAcE FE3I Y. Z2Fd F715S 942 MAFsaL Na,S0,2 Az

Art. AFES MPLC(EtOAc/m-3At = 1:4) 2 AAsl] 683.3 mg(86 %) o WAHES A3 A Hoz dgir

dlo
°
EI{O r
ol
2
ol
ol
=2
off

I NIR (CDC13, 400 MHz) & 7.55 - 7.53 (m, 2H), 7.41 - 7.39 (m, 3H), 7.34 (d, J = 16.2 Hz, 1H), 6.94

(d, J=16.1 Hz, 1H), 6.49 (d, J = 10.0 Hz, 1H), 6.42 (s, 1H), 5.70 (d, J = 10.1 Hz, 1H), 3.78 (s,
3H), 1.37 (s, 6H).

MS (ESI+) m/z calcd for CupHygFs065 468.44; found 469.15 (M + H)ﬂ

HPLC <=%: 92.9 %, MF 5 Al7H(retention time) = 2.82% (Thermo 30 % method).

2-8. (E)-1-(7-methoxy-2,2-dimethyl-5-(pyrrolidin-1-yl)-2H-chromen-8-yl )-3-phenylprop-2-en-1-one (BRL-
032)

[3hgt= 1-8]

A7 A 1-79] Wk HA 6B $$ (E)-8-cinnamoyl-7-methoxy—2,2-dimethyl-2/-chromen-5-y1l
trifluoromethanesul fonate(1.0 equiv., 38.2 mg, 0.08 mmol)el I &E2]H(2.0 equiv., 11.6 mg, 0.16 mmol),
Pd(0Ac),(0.05 equiv., 0.91 mg, 4.08 pmol), Rac-BINAP(0.1 equiv., 5.08 mg, 8.15 umol), & NaOr-Bu(2.0

equiv., 15.67 mg, 0.16 mmol)o] H7}gl wWkgo o]o] MPLC(EtOAc/n-3AtF = 1:5)2 HAS}e] 2.7 mg(8 %) A
AES 34 Ho= dqrts

I NIR (CDC13, 400 MHz) & 7.54 - 7.51 (m, 2H), 7.45 (d, J = 16.0 Hz, 1H), 7.36 - 7.34 (m, 3H), 7.05

(d, J=16.0 Hz, 1H), 6.55 (d, J = 9.8 Hz, 1H), 5.93 (s, 1H), 5.38 (d, J = 9.7 Hz, 1H), 3.78 (s, 3H),
3.40 - 3.37 (m, 4H), 1.97 - 1.94 (m, 4H), 1.38 (s, 6H).

MS (ESI+) m/z calcd for CustyNOs 389.20; found 390.24 (M + H)ﬂ

HPLC <=%: 97.5 %, MF 5 Al7H(retention time) = 4.19% (Thermo 30 % method).

2-9. (E)-1-(7-methoxy-2,2-dimethyl-5-morphol ino-2H-chromen-8-yl)-3-phenylprop-2-en-1-one (BRL-031)

[3hgh= 1-9]

A7 AAd 1-7¢] AWk "x G2 £33 (E)-8-cinnamoyl-7-methoxy-2,2-dimethyl -2H-chromen-5-y1
trifluoromethanesulfonate(1.0 equiv., 26.8 mg, 0.05 mmol), morpholine(2.0 equiv., 9.87 mL, 0.11 mmol),
Pd(0Ac)»(0.05 equiv., 0.64 mg, 2.86 pmol), Rac-BINAP(0.1 equiv., 3.56 mg, 5.72 pmol), ™ Cs,C05(2.0

equiv., 37.3 mg, 0.11 mmol)e] ¥r$-of] o]o] MPLC(EtOAc/n-3AF = 1:3)2 AAdte] 12.4 mg(52 %)o WAES
A How ATt
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[0386]

[0387]

[0388]

[0389]

[0391]

[0392]

[0393]
[0394]

[0395]

[0396]

[0397]

[0399]

[0400]

[0401]
[0402]

ZIHSd 10-2024-0156562

' NMR (DMSO-ds, 400 MHz) & 7.67 - 7.65 (m, 2H), 7.42 - 7.40 (m, 3H), 7.25 (d, J = 16.1 Hz, 1H), 6.98

(d, J=16.2 Hz, 1H), 6.47 (d, J = 9.8 Hz, 1H), 6.28 (s,
(m, 4H), 3.74 (s, 3H), 2.98 - 2.96 (m, 4H), 1.27 (s, 6H).

1H), 5.61 (d, J = 9.8 Hz, 1H), 3.78 - 3.75

13C NMR (DMSO-ds, 100 MHz) & 193.27, 158.04, 151.98, 151.39, 144.11, 134.84, 130.93, 129.48, 129.39,

128.85, 127.27, 119.28, 112.84, 107.98, 94.97, 75.99, 66.75, 56.14, 52.68, 27.28.
MS (ESI+) m/z calcd for CosHyNOs 405.19; found 406.18 (M + H)ﬂ

HPLC =% 97.3 %, M¥& Al (retention time) = 4.29% (Thermo 30 % method).

2-10. (E)-1-(7-hydroxy-2,2-dimethyl-5-morpholino-2H-chromen-8-y1)-3-phenylprop-2-en-1-one (BRL-034)

[3}eHE 1-10]

(E)-1-(7-methoxy-2, 2—dimethy1—5—morpholino—ZﬁLchromen—8—y1)—3—pheny1prop—2—en—1—one(1 0 equiv., 12.6
mg, 0.03 mmol)o] TH-F MeOH(0.32 M)¢] &Moo BCl4(3.0 equiv., 93 pl, 0.09 mmol)ZE -78 TollA Ar 3}ol

A7beldth, 7] vhg EFES Y 2=olA 2A1%F St wnke & f7] &wiE HeF skl AASta = A
AES EtOAcE 3AM3on, d4=Z A NaSO,E2 AZRdd oS o3 2 FFH35u. FdHES
MPLC(EtOAc/n=34t = 1:2)5 AFE3le] AW aRnteaduz2 st 1.7 ng(13 9o HAES A o=

ATt

' NMR (DMSO-ds, 400 MHz) & 13.30 (s, 1H), 7.84 (d, J = 15.7 Hz, 1), 7.64 - 7.57 (m, 3H), 7.44 - 7.37

(m, 3H), 6.30 (d, J=9.6 Hz, 1H), 5.99 (s,
2.96 (t, J=4.5Hz, 4H), 1.43 (s, 6H).

1), 5.57 (d, J = 9.6 Hz, 1H), 3.69 (t, J = 4.5 Hz, 4H),

MS (ESI+) m/z calcd for CollsNO, 391.18; found 392.15 (M + H)ﬂ

HPLC €% 96.7 %, M&FE Al (retention time) = 2.89% (Thermo 30 % method).

2-11. (E)-1-(7-methoxy-2,2-dimethyl-5-(piperidin-1-yl)-2H-chromen-8-yl )-3—phenylprop—2-en-1-one (BRL-
033)

[3}gHE 1-11]

A7 A 1-79] Wk HAx B $$ (E)-8-cinnamoyl-7-methoxy—2,2-dimethyl-2/chromen-5-y1l
trifluoromethanesul fonate(1.0 equiv., 25 mg, 0.05 mmol), IFHAHH(2.0 equiv., 10.5 mL, 0.10 mmol)
Pd(0Ac),(0.05 equiv., 0.59 mg, 2.67 pmol), Rac-BINAP(0.1 equiv., 3.32 mg, 5.34 umol), ® Cs,C05(2.0

equiv., 34.8 mg, 0.16 mmol)2] WkE-ol o]o] MPLC(EtOAc/n-34F = 1:8)2 A A3te] 8 mg(36 9o =S 3
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[0403]

[0404]

[0405]

[0406]

[0408]

[0409]

[0410]
[0411]

[0412]

[0413]

[0414]

[0415]

[0417]

SIS0 10-2024-0156562
A Qo Ak

I NMR (DMSO-ds, 400 MHz) & 7.67 - 7.65 (m, 2H), 7.42 - 7.40 (m, 3H), 7.25 (d, J = 16.1 Hz, 1H), 6.98

(d, J=16.1 Hz, 1H), 6.41 (d, J = 9.8 Hz, 1H), 6.24 (s, 1H), 5.60 (d, J = 9.8 Hz, 1H), 3.72 (s, 3H),
2.94 (t, J=5.1Hz, 4H), 1.68 (t, J = 5.6 Hz, 4H), 1.56 - 1.55 (m, 2H), 1.27 (s, 6H).

“C MR (DMSO-ds, 100 MHz) & 193.29, 157.97, 152.67, 151.89, 143.93, 134.85, 130.92, 129.49, 129.45,
128.85, 126.89, 119.45, 112.28, 107.99, 94.94, 75.89, 56.01, 53.58, 27.28, 26.28, 24.35.

MS (ESI+) m/z calcd for CullooNOs 403.21; found 404.16 (M + H)ﬂ

HPLC €= 98.2 %, M&FE Al (retention time) = 2.63% (Thermo 30 % method).

2-12. (E)-1-(5-(3-oxa—-6-azabicyclo[3.1.1]heptan-6-y1 )-7-methoxy-2, 2-dimethhy1-2H-chromen—-8-yl )-3-
phenylprop-2-en-1-one (BRL-036)

[3}3HE 1-12]

A7 A 1-79] Wk HA B $$ (E)-8-cinnamoyl-7-methoxy—2,2-dimethyl-2/-chromen-5-yl
trifluoromethanesulfonate(1.0 equiv., 15 mg, 0.02 mmol), 3-oxa-6-azabicyclo[3.1.1]heptane [HC1](1.0
equiv., 6.1 mg, 0.14 mmol), Pd(0Ac),(0.8 equiv., 4.08 mg, 0.01 mmol), Rac-BINAP(0.1 equiv., 22.6 mg,

0.03 mmol), 2 Csy005(2.0 equiv., 14.8 mg, 0.08 mmol)e] HWkgof o]o] MPLC(EtOAc/n=-3At = 1:4)2 A A5}

5.8 mg(58 B) o] WAHES A How AU}

I NMR (DMSO-ds, 400 MHz) & 7.68 - 7.66 (m, 2H), 7.42 - 7.41 (m, 3H), 7.29 (d, J = 16.0 Hz, 1H), 7.02

(d, J=16.1 Hz, 1), 6.42 (d, J = 9.8 Hz, 1), 5.85 (s, 1H), 5.50 (d, J = 9.9 Hz, 1), 4.48 (d, J =
6.3 Hz, 2H), 4.15 (d, J = 10.6 Hz, 2H), 3.70 (d, J = 6.8 Hz, 2H), 3.69 (s, 3H), 2.77 - 2.69 (m, 1H),
1.84 - 1.79 (m, 1H), 1.27 (s, 6H).

“C MR (DMSO-ds, 100 MHz) & 192.39, 158.24, 152.47, 147.08, 142.69, 135.00, 130.75, 129.69, 129.48,
128.75, 128.17, 126.08, 119.44, 109.96, 103.00, 92.65, 75.63, 64.17, 63.88, 56.07, 27.13.

MS (ESI+) m/z calcd for CyelyNOy 417.19; found 418.41 (M + H)ﬂ

HPLC &% 95.7 %, W%E A7 (retention time) = 3.18%(Thermo 30 % method).

2-13. (E)-1-(5-(6—0oxa—-3-azabicyclo[3.1.1]heptan-3-y1 )-7-methoxy-2, 2-dimethy1-2H-chromen—-8-yl )-3-
phenylprop-2-en-1-one (BRL-039)
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[0418]

[0419]
[0420]

[0421]

[0422]

[0423]

[0424]

[0426]

[0427]

[0428]
[0429]

[0430]

[0431]

ZIHS3d 10-2024-0156562

A7 AAd 1-79] Ak A"z B E3F (E)-8-cinnamoyl-7-methoxy-2,2-dimethyl-2H-chromen-5-yl
trifluoromethanesulfonate(1.0 equiv., 15 mg, 0.03 mmol), 6-oxa-3-azabicyclo[3.1.1]heptane [HC1](2.0
equiv., 8.6 mg, 0.06 mmol), Pd(0Ac),(0.4 equiv., 2.88 mg, 0.01 mmol), RacBINAP(0.8 equiv., 15.9 mg,

0.02 mmol), 2 Csy005(2.0 equiv., 20.8 mg, 0.06 mmol)e] HWkgof o]o] MPLC(EtOAc/n-3At = 1:4)% A A5}
2.3 mg(17 %) AHES 4 Ho= AT}
1H NMR (DMSO-ds. 400 MHz) & 7.68 - 7.66 (m, 2H), 7.43 - 7.40 (m, 3H), 7.27 (d, J = 15.8 Hz, 1H), 7.00

(d, J=16.5 Hz, 1H), 6.48 (d, J = 9.3 Hz, 1H), 6.44 (s, 1H), 5.58 (d, J = 9.9 Hz, 1H), 4.59 (d, J =
5.6 Hz, 2H), 3.74 (s, 3H), 3.53 (d, J = 12.0 Hz, 2H), 3.45 (d, J = 11.4 Hz, 2H), 3.06 - 3.02 (m, 1H),
2.40 - 2.37 (m, 1H), 1.29 (d, J = 3.2 Hz, 6H).

“C MR (DMSO-ds, 100 MHz) & 193.08, 158.29, 152.40, 150.56, 143.76, 134.90, 130.89, 129.49, 128.83,
126.20, 120.50, 112.00, 107.61, 95.32, 78.82, 78.75, 75.74, 56.11, 54.03, 30.91, 27.10.

MS (ESI+) m/z calcd for CylyNOy 417.19; found 418.33 (M + H)ﬂ

HPLC &% 98.8 %, MFE A7t (retention time) = 3.91%(Thermo 30 % method).

2-14. (E)-1-(5-((1S,4S)-2-oxa-5-azabicyclo[2.2.1]heptan—5-yl )-7-methoxy—2, 2-dimethy1-2H-chromen-8-y1)-
3-phenylprop-2-en-1-one (BRL-035)

[3}gHE 1-14]

A7 AAd 1-79] Ak A"z B E3F (E)-8-cinnamoyl-7-methoxy-2,2-dimethyl-2H-chromen-5-yl
trifluoromethanesulfonate(1.0 equiv., 15 mg, 0.02 mmol), (1S,4S5)-2-oxa-5-azabicyclo[2.2.1]heptane(2.0
equiv., 4.5 mg, 0.04 mmol), Pd(0Ac),(0.8 equiv., 4.08 mg, 0.01 mmol), Rac-BINAP(1.6 equiv., 22.6 mg,

0.03 mmol), 2 Csy005(2.0 equiv., 14.8 mg, 0.04 mmol)e] kol o]o] MPLC(EtOAc/n=3At = 1:4)2 A A5}
6.7 mg(67 %) AAHES IFA Ho=z A}

1H NMR (DMSO-ds. 400 MHz) & 7.68 - 7.65 (m, 2H), 7.42 - 7.40 (m, 3H), 7.27 (d, J = 16.2 Hz, 1H), 6.99
(d, J=16.1 Hz, 1), 6.44 (d, J = 9.8 Hz, 1H), 6.02 (s, 1H), 5.48 (d, J = 9.8 Hz, 1), 4.56 (s, 1H),
4.46 (s, 1H), 3.98 (d, J=7.6 Hz, 1H), 3.79 (d, J = 6.6 Hz, 1H), 3.70 (s, 3H), 3.69 - 3.66 (m, 1H),
3.11 (d, J=9.4 Hz, 1), 1.96 (dd, J=9.6, 2.1 Hz, 1H), 1.86 - 1.83 (m, 1H), 1.29 (s, 6H).

13C NMR (DMSO-ds. 100 MHz) & 192.53, 158.19, 152.82, 148.96, 142.89, 135.02, 130.74, 129.74, 129.48,

128.72, 124.59, 120.91, 109.87, 104.30, 92.36, 76.29, 75.46, 71.83, 62.56, 60.25, 56.07, 36.35, 27.84,
26.18.
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[0432]

[0433]

[0435]

[0436]

[0437]
[0438]

[0439]

[0440]

[0441]

[0442]

[0444]

[0445]

[0446]

[0447]

ZIHS3d 10-2024-0156562

MS (ESI) m/z caled for CagllzNOy 417.19; found 418.30 (M + 0’

HPLC <=%: 95.4 %, M5F 5 Al7H(retention time) = 3.25% (Thermo 30 % method).

2-15. (E)-1-(5-((1R,4R)-2-oxa-5-azabicyclo[2.2.1]lheptan—5-yl)-7-methoxy—2, 2-dimethyl-2H-chromen-8-yl)-
3-phenylprop—2-en-1-one (BRL-041)

[3}gHE 1-15]

A7 AAd 1-7¢] AWk "x G2 £33 (E)-8-cinnamoyl-7-methoxy-2,2-dimethyl -2H-chromen-5-y1
trifluoromethanesulfonate(1.0 equiv., 15 mg, 0.03 mmol), (1R,4R)-2-oxa-5-azabicyclo[2.2.1]heptane
[HC1]1(2.0 equiv., 8.6 mg, 0.06 mmol), Pd(OAc),(0.4 equiv., 2.88 mg, 0.01 mmol), Rac-BINAP (0.8 equiv.,

15.9 mg, 0.02 mmol), 2 Cs,C05(2.0 equiv., 20.8 mg, 0.06 mmol)9] wWko] o]o] MPLC(EtOAc/n-3AF = 1:1)&E
AAst] 4.6 mg(34 D)o BHES A Hoz AT}
1H NMR (DMSO-ds. 400 MHz) & 7.67 - 7.65 (m, 2H), 7.42 - 7.41 (m, 3H), 7.27 (d, J = 16.1 Hz, 1H), 6.99

(d, J=16.1 Hz, 1H), 6.44 (d, J = 9.8 Hz, 1H), 6.02 (s, 1H), 5.48 (d, J = 9.8 Hz, 1H), 4.56 (s, 1H),
4.46 (s, 1H), 3.98 (d, J=7.7 Hz, 1H), 3.79 (d, J = 7.7 Hz, 1H), 3.72 (s, 3H), 3.67 (d, J = 8.9 Hz,
1), 38.12 (d, J=9.5Hz, 1H), 1.96 (d, J=9.7 Hz, 1H), 1.84 (d, J = 9.6 Hz, 1H), 1.29 (s, 6H).

13C NMR (DMSO-ds, 100 MHz) & 192.52, 158.20, 152.82, 148.96, 142.88, 135.02, 130.73, 129.74, 129.48,

128.72, 124.60, 120.90, 109.89, 104.31, 92.37, 76.30, 75.46, 71.84, 62.54, 60.27, 56.08, 36.36, 27.84,
26.19.

MS (ESI+) m/z calcd for CoHyNOy 417.19; found 418.28 (M + H)ﬂ

HPLC <=%=: 98.0 %, WF 5 Al7H(retention time) = 3.94% (Thermo 30 % method).

2-16. (E)-1-(5-(2-o0xa-5-azabicyclol[2.2.2]octan-5-yl )-7-methoxy—2, 2-dimet hy 1-2H-chromen-8-y1)-3-
phenylprop—2-en-1-one (BRL-037)

[3}3HE 1-16]

A7 AAd 1-79] Ak A"z B E3F (E)-8-cinnamoyl-7-methoxy-2,2-dimethyl-2H-chromen-5-yl
trifluoromethanesulfonate(1.0 equiv., 15 mg, 0.02 mmol), 2-oxa-5-azabicyclo[2.2.2]octane, oxalic
acid(2.0 equiv., 9.2 mg, 0.04 mmol), Pd(0Ac),(0.8 equiv., 4.08 mg, 0.01 mmol), Rac-BINAP(1.6 equiv.,

22.6 mg, 0.03 mmol), % CsyC05(2.0 equiv., 14.8 mg, 0.04 mmol)2] Hk-of o]o] MPLC(EtOAc/n—-3At = 1:4) &

gAlske] 5.3 mg(52 ©)°) =S M How AU
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[0448]

[0449]

[0450]

[0452]

[0453]

[0454]

[0455]

[0456]

[0457]

[0458]

[0459]

[0461]

[0462]

[0463]
[0464]

ZIHS3d 10-2024-0156562

' NMR (DMSO-ds, 400 MHz,) & 7.67 - 7.65 (m, 2H), 7.42 - 7.40 (m, 3H), 7.27 (d, J = 16.1 Hz, 1H), 6.98

(d, J=16.1 Hz, 1H), 6.40 (d, J = 9.7 Hz, 1H), 6.17 (s, 1H), 5.51 (d, J = 9.7 Hz, 1H), 4.13 (d, J =
9.7 Hz, 1H), 3.94 - 3.83 (m, 3H), 3.72 (s, 3H), 3.56 (s, 1H), 3.39 (d, J = 10.5, Hz, 1H), 2.21 (t, J =
11.9 Hz, 1H), 2.02 - 1.98 (m, 1H), 1.90 - 1.83 (m, 2H), 1.29 (d, J = 4.1 Hz, 6H).

MS (ESI+) m/z calcd for CyllpgNO, 431.21; found 432.32 (M + H)ﬂ

HPLC &% 97.0 %, MFE A7t (retention time) = 3.43%(Thermo 30 % method).

2-17. (E)-1-(5-(3-oxa—-8-azabicyclo[3.2.1]octan-8-yl )-7-methoxy—2, 2-dimethy 1-2H-chromen-8-y1)-3-
phenylprop—2-en—-1-one (BRL-040)

[3}3HE 1-17]

A7 AAd 1-79] Ak A"z B E3F (E)-8-cinnamoyl-7-methoxy-2,2-dimethyl-2H-chromen-5-yl
trifluoromethanesulfonate(1.0 equiv., 15 mg, 0.03 mmol), 3-oxa-8-azabicyclo[3.2.1]octane [HC1](2.0
equiv., 9.5 mg, 0.06 mmol), Pd(0Ac),(0.4 equiv., 2.88 mg, 0.01 mmol), Rac-BINAP(0.8 equiv., 15.9 mg,

0.02 mmol), 2 Csy005(2.0 equiv., 20.8 mg, 0.06 mmol)e] HWkgof o]o] MPLC(EtOAc/n=3At = 1:3)% A A5}

2.2 mg(16 B)°] YHES A How A}

I NMR (DMSO-ds, 400 MHz) & 7.67 — 7.64 (m, 2H), 7.42 - 7.40 (m, 3H), 7.24 (d, J = 16.1 Hz, 2H), 6.98

(d, J=16.1 Hz, 1H), 6.52 (d, J = 9.8 Hz, 1H), 6.12 (s, 1H), 5.57 (d, J = 9.8 Hz, 1H), 3.79 (d, J =
9.9 Hz, 4H), 3.71 (s, 3H), 3.62 (d, J = 8.5 Hz, 2H), 1.88 (s, 4H), 1.27 (s, 6H).

“C MR (DMSO-ds, 100 MHz) & 192.95, 158.11, 152.45, 149.58, 143.68, 134.87, 130.88, 129.48, 128.82,

126.12, 120.24, 111.53, 106.32, 92.77, 75.71, 72.65, 61.06, 56.06, 27.11, 26.32.
MS (ESI+) m/z calcd for CyllpgNO, 431.20; found 432.34 (M + H)ﬂ

HPLC €£%=: 99.1 %, M&FE Al (retention time) = 4.09% (Thermo 30 % method).

2-18. (E)-1-(5-(8-oxa—-3-azabicyclo[3.2.1]octan-3-yl )-7-methoxy—2, 2-dimethy 1-2H-chromen-8-y1)-3-
phenylprop-2-en-1-one (BRL-056)

[3}3HE 1-18]

A7 AAd 1-79] Ak A"z B E3F (E)-8-cinnamoyl-7-methoxy-2,2-dimethyl-2H-chromen-5-yl
trifluoromethanesulfonate(1.0 equiv., 32.7 mg, 0.07 mmol) and 8-oxa-3-azabicyclo[3.2.1]octane
[HC1]1(2.0 equiv., 15.8 mg, 0.14 mmol), Pds;(dba);(0.8 equiv., 51.1 mg, 0.05 mmol), RuPhos(1.6 equiv.,
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[0465]

[0466]

[0467]

[0468]

[0470]

[0471]

[0472]
[0473]

[0474]

[0475]

[0476]

[0478]

[0479]

[0480]

SIHEd 10-2024-0156562
52.1 mg, 0.11 mmol), ® K,C03(2.0 equiv., 19.2 mg, 0.14 mmol)2] Wkol o]o] MPLC(EtOAc/m-3AF = 1:3) &
A 7 mg(23 ) AAAES 4 Ho= Iy

I NMR (DMSO-ds, 400 MHz) & 7.68 - 7.65 (m, 2H), 7.42 - 7.41 (m, 3H), 7.25 (d, J = 16.1 Hz, 1H), 6.98

(d, J=16.1 Hz, 1H), 6.50 (d, J = 9.8 Hz, 1H), 6.27 (s, 1H), 5.64 (d, J = 9.8 Hz, 1H), 4.39 (s, 2H),
3.72 (s, 3H), 3.01 - 2.91 (m, 4H), 2.05 - 2.03 (m, 2H), 1.89 - 1.87 (m, 2H), 1.27 (s, 6H).

“CONMR (DMSO-ds 100 MHz) & 193.27, 158.06, 152.01, 151.24, 144.10, 134.83, 130.94, 129.48, 129.38,

128.85, 127.20, 119.25, 112.76, 107.90, 95.26, 75.89, 74.04, 57.21, 56.08, 28.40, 27.20.
MS (ESI+) m/z caled for CyHNO4 431.53; found 432.33 (M + H)ﬂ

HPLC <% 98.9 %, WFE A7t (retention time) = 3.59%(Thermo 30 % method).

2-19. (E)-1-(7-methoxy-2,2-dimethyl-5-(2-azaspirol[4.4]nonan-2-yl )-2H-chromen-8-y! )-3—-phenyl prop—2-en—
1-one (BRL-076)

[3}3HE 1-19]

A7 AAd 1-7¢9) AW "x G2 E3 8-cinnamoyl-7-methoxy-2,2-dimethyl-2H-chromen-5-y1
trifluoromethanesulfonate(1.0 equiv., 20 mg, 0.04 mmol), 2-azaspirol[4.4]nonane(2.0 equiv., 10.69 mg,
0.08 mmol), Pd(0Ac),(0.4 equiv., 3.83 mg, 0.01 mmol), Rac-BINAP(0.8 equiv., 21.2 mg, 0.03 mmol), %!

Ce2C05(2.0 equiv., 27.8 mg, 0.08 mmol)e] ®WH&-o o]o] MPLC(EtOAc/m-3AAF = 1:4)2 AAste] 7.3 mg(37 %)<

BE=s A ez Aty

' NMR (DMSO-ds, 400 MHz) &- 7.64 (m, 2H), 7.42 - 7.40 (m, 3H), 7.27 (d, J = 16.1 Hz, 1H), 6.99 (d, J

= 16.1 Hz, 1H), 6.60 (d, J = 9.8 Hz, 1H), 5.96 (s, 1H), 5.44 (d, J = 9.8 Hz, 1H), 3.71 (s, 3H), 3.48
(t, J=6.7Hz, 2H), 3.26 (s, 2H), 1.80 (t, J=6.7 Hz, 2H), 1.70 - 1.54 (m, 8H), 1.30 (s, 6H).

MS (ESI+) m/z calcd for CyHssNO; 443.24; found 444.23(M + H)ﬂ

HPLC &% 97.6 %, W% A7t (retention time) = 3.25 ¥ (Thermo 30 % method).

2-20. tert-butyl (1R, 4R)-5-(8-cinnamoyl-7-methoxy-2, 2-dimethy1-2H-chromen-5-y1)-2, 5-
diazabicyclo[2.2.1]heptane-2-carboxylate

[3}gHE 1-20]
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[0481]

[0482]

[0483]

[0484]

[0486]

[0487]

[0488]
[0489]

[0490]

[0491]

[0492]

[0494]

ZIHSd 10-2024-0156562

A7 AAd 1-7¢] AWk "x G2 £33 (E)-8-cinnamoyl-7-methoxy-2,2-dimethyl -2H-chromen-5-y1
trifluoromethanesul fonate(1.0 equiv., 20 mg, 0.03 mmol ), tert-butyl (1R,4R)-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate(2.0 equiv., 12.0 mg, 0.06 mmol), Pd(0Ac),(0.8 equiv., 5.44

mg, 0.02 mmol), Rac-BINAP(1.6 equiv., 30.2 mg, 0.04 mmol), ¥ Cs,C05(2.0 equiv., 19.7 mg, 0.06 mmol)2]
HkS-of] o]o] MPLC(EtOAc/n-3AF = 1:4)2 AA|sle] 12.2 mg(78 %)o] AAES 34 Hog AU}

' NMR (DMSO-ds, 400 MHz) & 7.68 - 7.64 (m, 2H), 7.44 - 7.41 (m, 3H), 7.30 - 7.24 (m, 1H), 7.01 (dd, J

= 8.4 Hz, 3.2 Hz, 1H), 6.45 (d, J = 9.7 Hz, 1H), 6.00 (s, 1H), 5.48 (d, J = 9.7 Hz, 1H), 4.44 - 4.35
(m, 2H), 3.83 - 3.77 (m, 2H), 3.72 (s, 3H), 3.52 - 3.47 (m, 1H), 3.16 - 3.08 (m, 1H), 1.94 - 1.85 (m,
2H), 1.39 (d, J=6.6 Hz, 9H), 1.28 (d, J = 5.5 Hz, 6H).

MS (ESI') m/z caled for ColsNo0s 516.26; found 517.21 (M + H)'.

HPLC €£%=: 95.5 %, M&FE Al (retention time) = 4.01%(Thermo 30 % method).

2-21. (E)-1-(5-(8-oxa—-3-azabicyclo[3.2.1]octan-3-yl )-7-methoxy—2, 2-dimethy 1-2H-chromen-8-y1)-3-
phenylprop—2-en—-1-one (BRL-046)

[3}gHE 1-21]

tert-butyl (1R, 4R)-5-(8-cinnamoyl-7-methoxy-2, 2-dimethy! -2H-chromen-5-y1)-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate(1.0 equiv., 17 mg, 0.03 mmol)”} ¥ CH,CL,(0.1 M) &

TFAC10.0 equiv., 25.4 ul, 0.32 mmol)E A7, 7] WS E3ES AL 1A7F B9 wukst 3,
7] &2 7st sl AASAL 2 BAES EtOAcE 3Aletgon], d5E AFeta Na,So,E A%3 o o
9

7 9 F5A. & mwﬂﬂaﬁAd%SO%WﬂGO%GWEHE%+TM St )2 AA s 2.

e
ng(21 99 AYES B HoR AT

' NMR (DMSO-ds, 400 MHz) & 7.66 — 7.63 (m, 2H), 7.47 - 7.42 (m, 3H), 7.26 (d, J = 16.0 Hz, 1H), 6.99

(d, J=16.0 Hz, 1H), 6.43 (d, J = 9.8 Hz, 1H), 6.06 (s, 1H), 5.54 (d, J = 9.8 Hz, 1H), 4.48 (s, 1H),
4.29 (s, 1H), 3.78 - 3.75 (m, 2H), 3.73 (s, 3H), 2.12 (d, J = 10.8 Hz, 1H), 1.96 (d, J = 14.5 Hz, 1H),
1.91 - 1.86 (m, 2H), 1.30 (s, 6H).

MS (ESI+) m/z calcd for CoglagNoOs 416.21; found 417.26 (M + H)ﬂ

HPLC €% 98.6 %, M&FE Al (retention time) = 2.28% (Thermo 30 % method).

2-22. tert-butyl (1S, 4S)-5-(8-cinnamoy1-7-methoxy-2, 2-dimethy1-2H-chromen-5-y1)-2, 5-
diazabicyclo[2.2.1]heptane-2-carboxylate
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[0495]

[0496]
[0497]

[0498]

[0499]

[0500]

[0502]

[0503]

[0504]
[0505]

[0506]

[0507]

[0508]

ZIHSd 10-2024-0156562

A7 AAd 1-79] Ak A"z B E3F (E)-8-cinnamoyl-7-methoxy-2,2-dimethyl-2H-chromen-5-yl
trifluoromethanesulfonate(1.0 equiv. , 63.6 mg, 0.09 mmol), tert-butyl (15,45)-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate(2.0 equiv., 36.1 mg, 0.18 mmol), Pd,(dba)s;(0.8 equiv., 70.5

mg, 0.07 mmol), XPhos(1.6 equiv., 73.4 mg, 0.15 mmol), @ NaHMDS(2.0 equiv., 192 pl, 0.19 mmol)e] b
<ol oo MPLC(EtOAc/m3A4k = 11 1R A A8 30.6 mg(62 %) =S FA Hoz ddrh;

I NMR (DMSO-ds, 400 MHz) & 7.68 - 7.63 (m, 2H), 7.43 - 7.39 (m, 3H), 7.30 - 7.24 (m, 1H), 7.01 (d, J

16.1 Hz, 1H), 6.46 (d, J = 9.8 Hz, 1H), 6.01 (s, 1H), 5.49 (d, J = 9.7 Hz, 1H), 4.44 - 4.35 (m, 2H),
.82 = 3.76 (m, 1H), 3.72 (s, 3H), 3.50 (t, J = 10.7 Hz, 1H), 3.40 - 3.31 (m, 2H), 3.12 (dd, J = 15.4,

3
9.1 Hz, 1H), 1.94 - 1.85 (m, 2H), 1.39 (d, J=6.7 Hz, 9H), 1.29 (d, J = 5.5 Hz, 6H).

MS (ESI+) IH/Z calcd for C31H36N205 516.26; found 517.44 (M + H)+

HPLC <=%: 70.0 %, MF5 Al7H(retention time) = 3.72% (Thermo 30 % method).

2-23. (E)-1-(5-((1S,4S)-2,5-diazabicyclo[2.2.1]heptan-2-yl )-7-methoxy-2, 2-dimet hy 1-2H-chromen-8-y1)-3-
phenylprop—2-en-1-one (BRL-047)

[3}eHE 1-23]

tert-butyl (1S5,45)-5-(8-cinnamoyl-7-methoxy-2, 2-dimethy! -2H-chromen-5-y1)-2, 5-
diazabicyclo[2.2.1]heptane-2-carboxylate(1.0 equiv., 14.8 mg, 0.02 mmol)7} % CH.Cl,(0.1 M)¢] &oF

o TFA(10.0 equiv., 22 ul, 0.28 mmol)E H7}59th. A7) ¥k EFES ALoA] 1A7F EQF wHksk &
f71 SulE A ool AAGL = APBE BOAR NASAQon, P4 AL NaSO,R AXF T o
3 9 =59t ARES prep-HPLC(TFA 35 30 % WA 60 % oFAEUEZ + TFA 35 2)= AAsle] 2.5
mg(21 %) o] Bd=& A o= A

'H NMR (DMSO-d, 400 Miz) & 8.97 (s, 1), 8.72 (s, 1H), 7.65 - 7.63 (m, 2H), 7.43 - 7.42 (m, 3H), 7.25

(d, J=16.1 Hz, 1H), 6.98 (d, J = 16.1 Hz, 1H), 6.43 (d, J = 9.8 Hz, 1H), 6.07 (s, 1H), 5.55 (d, J =
9.8 Hz, 1H), 4.51 (s, 1H), 4.39 (s, 1H), 3.78 - 3.76 (m, 1H), 3.74 (s, 3H), 3.49 - 3.43 (m, 1H), 3.38
(d, J=10.6 Hz, 1H), 3.32 - 3.26 (m, 1H), 2.16 (d, J = 11.0 Hz, 1H), 1.91 (d, J = 10.6 Hz, 1H), 1.30
(s, 6H).

MS (ESIJr) III/Z calcd for C26H28N203 416.52; found 417.33 (M + H)Jr

HPLC £%=: 98.9 %, M&FE Al (retention time) = 2.32% (Thermo 30 % method).
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2-24., (E)-1-(7-methoxy-2,2-dimethyl-5-((1R,4R)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2-y1)-2H-
chromen—-8-y1)-3-phenylprop-2-en-1-one (BRL-057)

[3}gE 1-24]

tert-butyl (E)-1-(5-((1R,4R)-2,5-diazabicyclo[2.2.1]heptan-2-yl)-7-methoxy-2,2-dimethyl -2H-chromen-8-
y1)-3-phenylprop—2-en-1-one(1.0 equiv., 30 mg, 0.05 mmol)o] T CH,C1,(0.07 M)2] &Mo) Fe}E S

3]=(1.5 equiv., 2,62 mg, 0.08 mmol), OFAEAH(1.0 equiv., 3.32 pl, 0.05 mmol), Z EZeo}Hl(1.0
equiv., 8.09 ul, 0.05 mmol)< H7IFATE. 7] W& EFES vlolaZgolBE AFE3te] 40 TollAl 123
Tt AYert. 19 the, NaBH(OAc);& #H7bebaL, % & THES A2 wRkegloH, {7 SuE
Q& Bl AAS L = AAXNES EtOAcE Astr A2 AF-3 oS NaSO,2 7AZstar o3 2 55313
AFES WPLC(EtOAc/m-3AE = 1:3)2 AASI] 18.1 mg(72 %) BAES 4 Ho= Ay}

o

I NMR (MeoD, 400 MHz) & 7.58 - 7.56 (m, 2H), 7.41 - 7.39 (m, 3H), 7.36 (d, J = 16.0 Hz, 1H), 6.99 (d,

J=16.0 Hz, 1H), 6.49 (d, J = 9.8 Hz, 1H), 6.09 (s, 1H), 5.53 (d, J = 9.8 Hz, 1H), 4.43 (s, 1H), 4.01
(s, 1), 3.79 (s, 3H), 3.72 (dd, J = 10.8, 2.6 Hz, 1H), 3.56 (d, J = 9.6 Hz, 2H), 3.13 (dd, J = 11.0,
2.2 Hz, 1), 2.77 (s, 3H), 2.20 (q, J = 11.7 Hz, 2H), 1.35 (s, 6H).

“C NMR (DMSO-ds 100 MHz) & 194.84, 158.52, 153.26, 148.20, 144.43, 134.77, 130.20, 128.71, 127.95,

124.78, 119.97, 110.06, 105.07, 91.52, 75.46, 65.32, 60.61, 60.29, 55.47, 54.91, 40.53, 33.40, 26.45,
25.06.

MS (ESI') m/z caled for CullaNo0s 430.22; found 431.35 (M + H)'.

HPLC €£%=: 98.1 %, M&FE Al (retention time) = 2.36% (Thermo 30 % method).

2-25. (E)-1-(7-methoxy-2,2-dimethyl-5-((1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]heptan-2-y1)-2H-
chromen-8-y1)-3-phenylprop-2-en-1-one (BRL-058)

[3}gHE 1-25]

tert-butyl (15,495 -5-(8-cinnamoyl-7-methoxy-2,2-dimethyl -2H—chromen-5-y1)-2,5-
diazabicyclo[2.2.1]heptane-2-carboxylate(1.0 equiv., 19.9 mg, 0.03 mmol)”} 3h% CH)C1,(0.07 M)2] &l
o F#¥EELY S =(1.5 equiv., 1.73 mg, 0.05 mmol), OFAIEAH(1.0 equiv., 2.20 ul, 0.03 mmol), & EZ
o ol (1.0 equiv., 5.37 nl, 0.03 mmol)& H7}elgich. 7] ¥§ EFES vlo|azdolBE AFE3ste] 40
CTelA 1AIZE &2t At 7198 T NaBH(0Ac)s& H7bstal, 7] whg EFES A4 wdksiglon,

G7) 2ulE 2 sl AAST F AAHES EtOAcE 3 Aty g5 NS oS NaS0,2 71x3st1 o3 2
E2319 Tk S MPLC(EtOAc/m3AF = 1:3)E AASFe] 11.5 mg(68 %) AWAES M Aoz A9t}
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' NMR (MeoD, 400 MHz) & 7.58 - 7.56 (m, 2H), 7.41 - 7.39 (m, 3H), 7.36 (d, J = 16.0 Hz, 1H), 7.00 (d,

J=16.0 Hz, 1H), 6.48 (d, J = 9.8 Hz, 1H), 6.07 (s, 1H), 5.52 (d, J = 9.8 Hz, 1H), 4.41 (s, 1H), 3.92
(s, 1H), 3.79 (s, 3H), 3.70 (dd, J = 10.6, 2.6 Hz, 1H), 3.53 - 3.47 (m, 2H), 3.09 (dd, J = 10.8, 2.2
Hz, 1), 2.71 (s, 3H), 2.16 (q, J = 11.0 Hz, 2H), 1.35 (s, 6H).

13C NMR (DMSO-ds, 100 MHz) & 193.28, 157.03, 151.78, 146.85, 142.80, 133.27, 128.66, 127.19, 126.42,

123.10, 118.53, 108.40, 103.40, 89.89, 73.91, 63.49, 58.92, 54.17, 53.36, 39.03, 31.95, 24.97, 23.48.
MS (ESI+) ﬂZ/Z calcd for C27H3()N203 430.22; found 431.10 (M + H)+

HPLC <=%: 97.9 %, MF5 Al7H(retention time) = 2.36% (Thermo 30 % method).

2-26. (E)-1-(7-hydroxy-5-(methoxymethoxy)-2,2-dimethyl-2H-chromen-8-yl)-3-phenylprop—2-en-1-one (BRL-
001)

[3}8HE 1-26]

A7 AA Y 1-19) dwk "z AZ E3F 1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethy 1 —2H-chr omen-8-
yl)ethanone(31.4 mg, 0.113 mmol) 2 benzaldehyde(13.7 pl, 0.135 mmol)e] Wk&of o]o] MPLC(EtOAc/n-3Ak
= 1:20) 2 AASF] 25.8 mg(60 %) AWAEL Hod uA s AU},

I NIR (CDC13, 400 MHz) & 13.98 (s, 1H), 8.11 (d, J = 15.6 Hz, 1H), 7.78 (d, J = 15.7 Hz, 1H), 7.61

(dd, J=7.6, 2.0 Hz, 2H), 7.45 - 7.38 (m, 3H), 6.62 (d, J=9.9 Hz, 1H), 6.26 (s, 1H), 5.49 (d, J =
9.9 Hz, 1H), 5.23 (s, 2H), 3.49 (s, 3H), 1.56 (s, 6H).

“C MR (CDCls, 100 MHz) & 193.2, 167.0, 158.9, 156.1, 142.5, 135.8, 130.3, 129.1, 128.4, 127.6,

125.1, 116.9, 107.2, 103.8, 95.4, 94.5, 78.2, 56.7, 28.2.
MS (ESI') m/z caled for CullnOs [M + H]' 367.15: found 367.02.

HPLC &% 95.7 %, WFE A7t (retention time) = 3.89%(Thermo 30 % method).

2-27.  (E)-1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethy1-2H-chromen-8-y1)-3-(4-methoxypheny! ) prop—2-en—
1-one (BRL-004)

[3}gHE 1-27]

X710 AAld 1-19] duk "z AS E3F 1-(7-hydroxy-5-(methoxymethoxy)-2,2-dimethyl -2H-chromen—8-
yl)ethanone(68 mg, 0.244 mmol) = p-anisaldehyde(35.6 pl, 0.293 mmol)e] ¥k o]o] MPLC(EtOAc/n-3Ak
= 1:4)Z AAF 58.2 mg(60 %) HAHES H24 LAZ AJv;

' NIR (CDCl;, 400 MHz) & 14.12 (s, 1H), 8.01 (d, J = 15.6 Hz, 1H), 7.78 (d, J = 15.6 Hz, 1H), 7.57
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(d, J=8.8Hz, 20), 6.94 (d, J=28.8Hz, 2H), 6.62 (d, J =9.9 Hz, 1H), 6.25 (s, 1H), 5.48 (d, J =
9.9 Hz, 1H), 5.22 (s, 2H), 3.86 (s, 3H), 3.49 (s, 3H), 1.56 (s, 6H).

13C NMR (CDCls, 100 MHz) & 193.1, 167.0, 161.5, 158.6, 156.0, 142.6, 130.2, 128.5, 125.3, 125.0,

117.0, 114.6, 107.1, 103.7, 95.4, 94.5, 78.1, 56.7, 55.6, 28.2.
MS (ESI+) m/z calcd for CostoOs [M + H]+ 397.16; found 397.14.

HPLC <=%: 99.8 %, WF 5 Al7H(retention time) = 3.92% (Thermo 30 % method).

2-28. (E)-3-(furan-2-yl)-1-(7-hydroxy-5-(methoxymethoxy)-2,2-dimethyl-2H-chromen-8-yl ) prop-2-en—-1-one
(BRL-006)

[3}eHE 1-28]

\
° o OMOM

A7 AAd 1-19) dwk "z AZ E3F 1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethy 1 —2H-chr omen-8-
yl)ethanone(30.6 mg, 0.110 mmol) % furfural(18.2 ul, 0.220 mmol)9] ¥Fo| o]o] MPLC(EtOAc/n-&AF =
1:2)2 AASS 16.6 mg(4l 9o AAES FH24 1A 2 A%

' NMR (CDCls, 400 MHz) & 14.05 (s, 1H), 8.05 (d, J = 15.4 Hz, 1H), 7.56 (d, J = 15.4 Hz, 1H), 7.52
(d, J = 1.7 Hz, 1H), 6.67 (d, J = 3.4 Hz, 1H), 6.60 (d, J = 9.9 Hz, 1H), 6.51 (dd, J = 3.4, 1.8 Hz,
M), 6.24 (s, 1H), 5.48 (d, J = 9.9 Hz, 1H), 5.22 (s, 2H), 3.49 (s, 3H), 1.56 (s, 6H).

13C NMR (CDCls, 100 MHz) & 192.6, 167.0, 158.8, 156.1, 152.5, 144.9, 128.9, 125.3, 125.2, 116.8,

115.5, 112.7, 107.1, 103.8, 95.3, 94.5, 78.3, 56.7, 28.0.
MS (ESI+) m/z calcd for CoolyOs [M + H]+ 357.13; found 357.10.

HPLC <=%: 96.2 %, WF5 Al7H(retention time) = 3.77% (Thermo 30 % method).

2-29. (E)-3-(4-fluorophenyl)-1-(7-hydroxy—5-(methoxymethoxy)-2, 2-dimethyl-2H-chromen-8-y! ) prop-2-en—1-
one (BRL-008)

[3}eHE 1-29]

F HO OMOM

A7 AAd 1-19) dwk "z AZ E3F 1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethy1 —2H-chr omen-8-
yl)ethanone(30 mg, 0.108 mmol) % 4-fluorobenzaldehyde(22.9 pnl, 0.216 mmol)e] HFZo] o]o]
MPLC(EtOAc/m=34F = 1:3) 2 prep-HPCLZ AAste] 3 mg(7 99 AAH=S H24 U= Itk

' NMR (CDCls, 400 Miz) & 13.94 (s, 1), 8.03 (d, J = 15.6 Hz, 1), 7.73 (d, J = 15.6 Hz, 1H), 7.61 -

7.56 (m, 2H), 7.14 - 7.08 (m, 2H), 6.62 (d, J = 9.9 Hz, 1), 6.26 (s, 1H), 5.49 (d, J = 9.9 Hz, 1H),
5.23 (s, 2H), 3.49 (s, 3H), 1.55 (s, 6H).
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“C MMR (CDCls, 100 MHz) & 192.9, 167.0, 165.2, 162.7, 158.9, 156.0, 141.2, 132.0, 132.0, 130.2,
130.2, 127.4, 127.4, 125.0, 116.9, 116.4, 116.2, 107.1, 103.8, 95.4, 94.5, 78.2, 56.7, 28.2.
MS (ESI') m/z caled for CpllFO, [M + H]' 385.14; found 385.10.

HPLC &% 99.2 %, MF-E A7t (retention time) = 3.96%(Thermo 30 % method).

2-30. (E)-1-(7-hydroxy-5- (methoxymet hoxy)-2, 2-dimet hy | -2H-chromen-8-y1)-3-(pyridin-2-y1)prop-2-en-1-
one (BRL-010)

[3}gHE 1-30]

HO OMOM

A7 AA Y 1-19) dwk "z AZ E3F 1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethy 1 —2H-chr omen-8-
yl)ethanone(30 mg, 0.108 mmol) 2 pyridine-2-carboxaldehyde(17.3 mg, 0.162 mmol)e] whkZo] o]o]
MPLC(EtOAc/m=34F = 1:4)2 A|ste] 10.4 mg(26 9o AWAAES 34 1A= AU

I NMR (CDC13, 400 MHz) & 13.81 (s, 1H), 8.68 - 8.66 (m, 1H), 8.59 (d, J = 15.3 Hz, 1H), 7.71 (td, J =

7.7, 1.9 Hz, 1), 7.66 (d, J = 15.3 Hz, 1), 7.45 (d, J = 7.8 Hz, 1H), 7.27 - 7.23 (m, 1H), 6.60 (d, J
=9.9 Hz, 1H), 6.25 (s, 1H), 5.48 (d, J =9.9 Hz, 1H), 5.23 (s, 2H), 3.49 (s, 3H), 1.57 (s, 6H).

“C MMR (CDCls, 100 MHz) & 193.6, 166.8, 159.0, 156.4, 154.2, 150.4, 140.2, 136.7, 132.1, 125.4,

124.5, 124.0, 116.6, 107.3, 103.9, 95.2, 94.5, 78.4, 56.7, 27.9.
MS (ESI') m/z caled for CollyNOs [M + HI' 368.14: found 368.09.

HPLC <% 100 %, W& A7t (retention time) = 2.80% (Thermo 30 % method).

2-31. (E)-1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethy1-2H-chromen-8-y1)-3-(p-tolyl )prop-2-en-1-one
(BRL-011)

[3}gHE 1-31]

A7 AA Y 1-19) dwk "z AZ E3H 1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethy1-2H-chromen-8-
y1)ethanone(30 mg, 0.108 mmol) 2 p-tolualdehyde(19.1 pl, 0.162 mmol)2] HF-Zol o]o] MPLC(EtOAc/n-NAF
= 1:4)E AASS] 19 mg(44 %) o] WAELS Zed uA= d9r

I NIR (CDC13, 400 MHz) & 14.04 (s, 1H), 8.08 (d, J = 15.7 Hz, 1H), 7.77 (d, J = 15.6 Hz, 1H), 7.51

(d, J=79Hz, 20), 7.23 (d, J=7.9 Hz, 20), 6.62 (d, J = 9.9 Hz, 1H), 6.25 (s, 1H), 5.48 (d, J =
9.9 Hz, 1H), 5.22 (s, 2H), 3.49 (s, 3H), 2.39 (s, 3H), 1.55 (s, 6H).

“C MR (CDCls, 100 MHz) & 193.2, 167.0, 158.7, 156.0, 142.7, 140.8, 133.0, 129.9, 128.45, 126.6,
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125.0. 116.9, 107.1, 103.7, 95.4, 94.5, 78.1, 56.7. 28.2. 21.7.
MS (EST') m/z caled for CulloOs [M + H]' 381.16; found 381.20.

HPLC &% 95.1 %, M%E A7t (retention time) = 3.94%(Thermo 50 % method).

2-32. (E)-1-(7-hydroxy-5-(methoxymethoxy)-2,2-dimethy1-2H-chromen-8-y1)-3-(thiophen-2-yl ) prop-2-en—1-
one (BRL-014)

[3}gHE 1-32]

HO OMOM

X710 AAld 1-19] guk "z AS E3F 1-(7-hydroxy-5-(methoxymethoxy)-2,2-dimethyl -2H-chromen—8-
yl)ethanone(30 mg, 0.108 mmol) = thiophene-2-carboxaldehyde(15.1 pl, 0.162 mmol)9 HkSo o]o]
MPLC(EtOAc/m-84F = 1:5)& AA|ste] 17.1 mg(43 $) o FAHAES HoM uA=Z Iy}

1H NMR (CDCls, 400 MHz) & 14.05 (s, 1H), 8.0 - 7.91 (m, 2H), 7.39 (d, J = 5.1 Hz, 1), 7.31 (d, J =

3.4 Hz, 1H), 7.09 (dd, J = 5.1, 3.6 Hz, 1H), 6.61 (d, J = 9.9 Hz, 1H), 6.24 (s, 1H), 5.48 (d, J = 10.0
Hz, 1H), 5.22 (s, 2H), 3.49 (s, 3H), 1.55 (s, 6H).

13C NMR (CDCls, 100 MHz) & 192.4, 167.1, 158.8, 156.0, 141.6, 135.3, 131.9, 128.5, 128.4, 126.6,

125.1, 116.8, 107.0, 103.7, 95.4, 94.4, 78.3, 56.7, 28.1.
MS (ESI+) m/z calced for Culy0sS [M + H]+ 373.10; found 373.16.

HPLC <=%: 95 %, WFE A|7H(retention time) = 2.88% (Thermo 70 % method).

2-33. (E)-3-(3-fluorophenyl)-1-(7-hydroxy—5-(methoxymethoxy)-2, 2-dimethyl-2H-chromen-8-y! ) prop-2-en—1-
one (BRL-015)

[3}gHE 1-33]

HO OMOM

A7 AA G 1-19) dwk "z AZ E3H 1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethy 1 —2H-chromen-8-
yl)ethanone(30 mg, 0.108 mmol) ¥ 3-fluorobenzaldehyde(17.2 pul, 0.162 mmol)e wkZo] o]o]
MPLC(EtOAc/m34F = 1:5)2 A|ste] 6.4 mg(15 %) AHES H24 AR AU

' NMR (CDCls, 400 MHz) & 13.88 (s, 1H), 8.08 (d, J = 15.7 Hz, 1), 7.70 (d, J = 15.6 Hz, 1H), 7.42 -
7.35 (m, 2H), 7.29 (d, J = 10.4 Hz, 1H), 7.12 - 7.07 (m, 1H), 6.62 (d, J = 9.9 Hz, 1H), 6.26 (s, 1H),
5.49 (d, J=9.9 Hz, 1H), 5.23 (s, 2H), 3.49 (s, 3H), 1.55 (s, 6H).

13C NMR (CDCls, 100 MHz) & 192.8, 167.0, 159.0, 156.0, 140.8, 140.8, 138.0, 130.7, 130.6, 128.9,

125.1, 124.5, 124.5, 117.2, 117.0, 116.9, 114.5, 114.2, 103.8, 95.4, 94.5, 78.3, 56.7, 28.2.
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MS (ESI') m/z caled for ColloFOs [M + H]' 385.14; found 385.20.

HPLC <=%: 98.9 %, WFE Al7H(retention time) = 3.01% (Thermo 70 % method).

2-34. (E)-1-(7-hydroxy-5-(met hoxymethoxy)-2, 2-dimet hy1-2H-chromen-8-y1)-3-(4-
(trifluoromethyl)phenyl)prop—2-en-1-one (BRL-017)

[3}gHE 1-34]

F5;C

A7 AA Y 1-19) dwk "z AZ E3F 1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethy 1 —2H-chr omen-8-
yl)ethanone(30 mg, 0.108 mmol) 2 4-(trifluoromethyl)benzaldehyde(18.8 mg, 0.108 mmol)2] HF-Zof o]o]
MPLC(EtOAc/m34F = 1:9)2 AAlste] 11.9 mg(24 %) 2 FAES =AM A2 AU}

I NMR (CDC13, 400 MHz) & 13.81 (s, 1H), 8.14 (d, J = 15.7 Hz, 1H), 7.74 (d, J = 15.7 Hz, 1H), 7.72 -

7.66 (m, 4H), 6.62 (d, J=9.9 Hz, 1H), 6.27 (s, 1H), 5.49 (d, J = 9.9 Hz, 1H), 5.23 (s, 2H), 3.50 (s,
3H), 1.55 (s, 6H).

MS (ESI+) lﬂ/Z calcd for Cz,’gHglF:gO;, [M + H]+ 435.13; found 435.21.

HPLC &% 96.4 %, M5FE& AlZH(retention time) = 3.26% (Thermo 70 % method).

2-35. (E)-3-(2-chlorophenyl)-1-(7-hydroxy—5-(methoxymethoxy)-2, 2-dimethyl-2H-chromen-8-y! ) prop-2-en—1-
one (BRL-019)

[3}gHE 1-35]

A7) AAd 1-19] gl "x AZ 23 1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethyl -2H-chromen-8-
yl)ethanone(30 mg, 0.108 mmol) ™ 2-chlorobenzaldehyde(18.2 pnl, 0.162 mmol)9 ¥HkZo o]o]
MPLC(EtOAc/m=34F = 1:7) 2 prep-HPLCE A A5te] 16.2 mg(38 %) A ES H24 1AZ AU

1H NMR (CDCls, 400 MHz) & 13.92 (s, 1H), 8.18 (d, J = 15.6 Hz, 1H), 8.08 (d, J = 15.7 Hz, 1H), 7.73 -
7.69 (m, 1H), 7.47 - 7.43 (m, 1H), 7.34 - 7.28 (m, 2H), 6.61 (d, J = 9.9 Hz, 1H), 6.26 (s, 1H), 5.48
(d, J=9.9 Hz, 1H), 5.23 (s, 2H), 3.49 (s, 3H), 1.53 (s, 6H).

13C NMR (CDCls, 100 MHz) & 192.8, 167.0, 159.0, 156.0, 138.0, 135.7, 133.9, 130.9, 130.5, 130.0,

127.5, 127.2, 125.1, 116.9, 107.1, 103.8, 95.4, 94.5, 78.3, 56.7, 28.2.
MS (ESI+) m/z calcd for CypHyC105 [M + H]+ 401.11; found 401.22.

HPLC <=%: 100 %, W55 Al7H(retention time) = 3.31% (Thermo 70 % method).
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2-36. (E)-3-(4-chlorophenyl)-1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethyl-2H-chromen-8-y1 )prop—2-en-1-
one (BRL-021)

[sH3HE 1-36]

Cl HO OMOM

X710 AAld 1-19] guk "z AS E3F 1-(7-hydroxy-5-(methoxymethoxy)-2,2-dimethyl -2H-chromen—8-
yl)ethanone(30 mg, 0.108 mmol) 2 4-chlorobenzaldehyde(39.4 mg, 0.280 mmol)e] ®wHZo] o]0
MPLC(EtOAc/n-3AF = 1:9) 2 prep-HPLCE A A3} 13.6 mg(32 %) AAES duo WA uAZ AJr};

' NIR (CDCl;, 400 MHz) & 13.90 (s, 1H), 8.06 (d, J = 15.6 Hz, 1H), 7.70 (d, J = 15.7 Hz, 1H), 7.53
(d, J =8.5Hz, 20), 7.39 (d, J=8.5Hz, 2H), 6.62 (d, J =9.9 Hz, 1H), 6.26 (s, 1H), 5.49 (d, J =
10.0 Hz, 1H), 5.23 (s, 2H), 3.49 (s, 3H), 1.54 (s, 6H).

“C MMR (CDCls, 100 MHz) & 192.9, 167.0, 159.0, 156.0, 140.9, 136.1, 134.2, 129.5, 129.4, 128.2,

125.0, 116.9, 107.1, 103.8, 95.4, 94.5, 78.2, 56.7, 28.2.
MS (ESI') m/z caled for CollyClOs [M + H]' 401.11; found 401.24.

HPLC <% 100 %, W& A7t (retention time) = 3.30% (Thermo 70 % method).

2-37. (E)-3-(2-fluorophenyl)-1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimet hy1-2H-chromen-8-y1 ) prop—2-en-1-
one (BRL-024)

[3}gHE 1-37]

X710 AAld 1-19] guk "z AS E3F 1-(7-hydroxy-5-(methoxymethoxy)-2,2-dimethyl -2H-chromen—8-
yl)ethanone(30 mg, 0.108 mmol) % 2-fluorobenzaldehyde(17.0 pul, 0.162 mmol)e] ¥kEo] o]o]
MPLC(EtOAc/n-34F = 1:9)&2 AAlste] 32.9 mg(77 %) 2 FAHES H24 uAZ AUk

1H NMR (CDCls, 400 MHz) & 13.99 (s, 1H), 8.25 (d, J = 15.9 Hz, 1H), 7.84 (d, J = 15.9 Hz, 1H), 7.58

(td, J=7.6, 1.7 Hz, 1H), 7.36 (tdd, J = 7.5, 5.0, 1.7 Hz, 1H), 7.19 (t, J = 7.5 Hz, 1H), 7.13 (dd, J
= 11.1, 8.2 Hz, 1H), 6.61 (d, J = 9.9 Hz, 1H), 6.25 (s, 1H), 5.48 (d, J = 9.9 Hz, 1H), 5.23 (s, 2H),
3.49 (s, 3H), 1.55 (s, 6H).

13C NMR (CDCls, 100 MHz) & 193.1, 167.1, 163.2, 160.7, 158.9, 156.1, 135.6, 131.5, 131.4, 130.5,

130.4, 130.3, 130.3, 125.2, 124.7, 124.6, 123.8, 123.7, 116.8, 116.6, 116.4, 107.1, 103.8, 95.4, 94.5,
78.4, 56.7, 28.0.

MS (ESI+) m/z calcd for ColyFOs [M + H]+ 385.14; found 385.21.

HPLC <=%: 96.5 %, MF 5 Al7H(retention time) = 2.88% (Thermo 70 % method).
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2-38. (E)-3-(3-chlorophenyl)-1-(7-hydroxy—5-(methoxymethoxy)-2, 2-dimethyl-2H-chromen—8-yl ) prop-2-en—-1-
one (BRL-026)

[shgHE 1-38]

X710 AAld 1-19] guk "z AS E3F 1-(7-hydroxy-5-(methoxymethoxy)-2,2-dimethyl -2H-chromen—8-
yl)ethanone(30 mg, 0.108 mmol) % 3-chlorobenzaldehyde(18.5 pul, 0.162 mmol)e] ¥ko] o]o]
MPLC(EtOAc/m4F = 1:9)2 AGAlste] 14.3 mg(32 ©)2 FAAES d=dAA A2 AT}

1H NMR (CDCls, 400 MHz) & 13.87 (s, 1H), 8.09 (d, J = 15.6 Hz, 1H), 7.67 (d, J = 15.6 Hz, 1H), 7.60
(s, 1), 7.47 - 7.43 (m, 1H), 7.39 - 7.31 (m, 2H), 6.62 (d, J = 10.0 Hz, 1H), 6.26 (s, 1H), 5.49 (d, J
= 10.0 Hz, 1H), 5.23 (s, 2H), 3.49 (s, 3H), 1.56 (s, 6H).

13C NMR (CDCls;, 100 MHz) & 192.8, 167.0, 159.0, 156.1, 140.5, 137.6, 135.1, 130.3, 130.0, 129.0,

128.0, 126.6, 125.1, 116.9, 107.1, 103.9, 95.4, 94.5, 78.3, 56.7, 28.2.

MS (ESI+) m/z calcd for CypHyC105 [M + H]+ 401.11; found 401.25.

HPLC <=%: 97.8 %, MF 5 Al7H(retention time) = 3.36% (Thermo 70 % method).

2-39. (E)-1-(7-hydroxy-5-(met hoxymethoxy)-2, 2-dimet hy 1 -2H-chromen-8-y1)-3-(3-
(trifluoromethyl)phenyl)prop—2-en-1-one

[3}gHE 1-39]

HO OMOM

A7 AA G 1-19] dwk "z AZ E3H 1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethy 1 —2H-chr omen-8-
yl)ethan-1-one(33 mg, 0.119 mmol) 2 3-(trifluoromethyl)benzaldehyde(47.6 uL, 0.356 mmol)2] HF-Zof o]
o} MPLC(EtOAc/m-3AF = 1:13)2 AA|sle] 21.4 mg(42 %o FAES LAY mA=Z AY;

I NMR (CDC13, 400 MHz) & 13.88 (s, 1H), 8.18 (d, J = 15.7 Hz, 1H), 7.91 (s, 1H), 7.77 - 7.72 (m, 2H),

7.64 (d, J=7.8Hz, 1), 7.55 (t, J=7.7Hz, 1H), 6.62 (d, J=9.9 Hz, 1H), 6.27 (s, 1H), 5.50 (d, J
= 9.9 Hz, 1H), 5.23 (s, 2H), 3.50 (s, 3H), 1.55 (s, 6H).

MS (ESI+) m/z calced for CusHoiFs05 [M + H]+ 435.13; found 435.39.

2-40. (E)-3-(2-chloro-3-f luoropheny! )-1-(7-hydroxy-5-(met hoxymet hoxy)-2, 2-dimet hy | -2H-chromen-8-
y1)prop—2-en-1-one
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HO OMOM

X710 AAld 1-19] guk "z AS E3F 1-(7-hydroxy-5-(methoxymethoxy)-2,2-dimethyl -2H-chromen—8-
yl)ethan-1-one(30 mg, 0.108 mmol) % 2-chloro-3-fluorobenzaldehyde(25.6 mg, 0.162 mmol)2] ¥k-of] o]o]
MPLC(EtOAc/n-3AF = 1:9) 2 AAse] 13.8 mg(31 99 WAES HaA A= AU}

1H NMR (CDCls, 400 MHz) & 13.83 (s, 1H), 8.14 - 8.06 (m, 2H), 7.50 (d, J = 7.9 Hz, 1H), 7.31 - 7.25
(m, 1H), 7.17 (td, J = 8.4, 1.4 Hz, 1), 6.61 (d, J = 9.9 Hz, 1), 6.26 (s, 1H), 5.48 (d, J = 9.9 Hz,
1H), 5.23 (s, 2H), 3.49 (s, 3H), 1.52 (s, 6H).

MS (ESI') m/z caled for CollyCIFOs [M + HI' 419.10; found 419.11.

2-41. (E)-3-(3,5-difluorophenyl )-1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimet hy1-2H-chromen-8-y1)prop—2-

en—-1-one

[3}gHE 1-41]

A7 AA Y 1-19] dwk "z AZ E3F 1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethy1 —2H-chr omen-8-
yl)ethan-1-one(60 mg, 0.216 mmol) % 3,5-difluorobenzaldehyde(35.5 pL, 0.323 mmol)2] W0 o]o]
MPLC(EtOAc/n=-&4F = 1:9)2 A5l 12.8 mg(15 %) o] A ES H24 1A= Y

' NMR (CDCls, 400 MHz) & 13.78 (s, 1H), 8.05 (d, J = 15.6 Hz, 1H), 7.61 (d, J = 15.6 Hz, 1H), 7.09
(dd, J = 8.1, 2.1 Hz, 2H), 6.84 (tt, J = 8.8, 2.3 Hz, 1H), 6.61 (d, J = 9.9 Hz, 1H), 6.26 (s, 1H),
5.49 (d, J=10.0 Hz, 1H), 5.23 (s, 2H), 3.49 (s, 3H), 1.55 (s, 6H).

MS (ESI+) m/z calced for ColyF05 [M + H]+ 403.13; found 403.14.

2-42. (E)-1-(7-hydroxy-5-(met hoxymethoxy)-2, 2-dimet hy1-2H-chromen-8-y1)-3-(2-
(trifluoromethyl)phenyl)prop—2-en-1-one

[3}eHE 1-42]

A7) AAd 1-19] gk "x AZ 23 1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethyl -2H-chromen-8-
vl)ethan-1-one(31.7 mg, 0.114 mmol) ¥ 2-(trifluoromethyl)benzaldehyde(22.5 pL, 0.171 mmol)2] wk-S-ol
o]o] MPLC(EtOAc/n-34t = 1:13) 2 AAske] 29.6 mg(60 %) =S H2A TAZR AT
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' NMR (CDCl;, 400 MHz) & 13.82 (s, 1H), 8.12 - 7.01 (m, 2H), 7.81 (d, J = 7.8 Hz, 1H), 7.73 (d, J =

7.8 Hz, 1H), 7.59 (t, J = 7.6 Hz, 1H), 7.48 (t, J = 7.6 Hz, 1H), 6.61 (d, J = 9.9 Hz, 1H), 6.26 (s,
1H), 5.47 (d, J = 10.0 Hz, 1H), 5.23 (s, 2H), 3.49 (s, 3H), 1.51 (s, 6H).

MS (ESI') m/z caled for CoglloyFs0s [M + H]' 435.13; found 435.27.

2-43. (E)-3-(2,6-dichlorophenyl )-1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimet hy1-2H-chromen-8-y1)prop-2-
en—1-one

[3}3HE 1-43]

X710 AAld 1-19] gub "z AS E3F 1-(7-hydroxy-5-(methoxymethoxy)-2,2-dimethyl -2H-chromen—8-
yl)ethan-1-one(31.5 mg, 0.113 mmol) = 2,6-dichlorobenzaldehyde(29.7 mg, 0.170 mmol)2] WhZ-of o]o]
MPLC(EtOAc/n-3AF = 1:19) & AAI3ke] 32.3 mg(66 %) 2] WAES HoA uAz AU},

1H NMR (CDCls, 400 MHz) & 13.98 (s, 1H), 8.26 (d, J = 16.0 Hz, 1H), 7.92 (d, J = 16.1 Hz, 1H), 7.38
(d, J =8.0Hz, 20), 7.20 (t, J=8.1Hz 1), 6.59 (d, J = 9.9 Hz, 1), 6.26 (s, 1H), 5.44 (d, J =
10.0 Hz, 1H), 5.23 (s, 2H), 3.49 (s, 3H), 1.47 (s, 6H).

MS (ESI') m/z caled for CollyCl0s [M + HI' 435.07; found 435.21.

2-44. (E)-3-(2,6-difluorophenyl )-1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethy1-2H-chromen-8-y1)prop-2-
en—1-one

[3}gHE 1-44]

=

X710 AAld 1-19] guk "z AS E3F 1-(7-hydroxy-5-(methoxymethoxy)-2,2-dimethyl -2H-chromen—8-
yl)ethan-1-one(30 mg, 0.108 mmol) % 2,6-difluorobenzaldehyde(17.5 pL, 0.162 mmol)e] w-Zo] o]o]
MPLC(EtOAc/m-34F = 1:13) ¥ prep-HPLCE A5} 20.4 mg(47 )9 WAHAES HoM uAZ Iy}

' NIR (CDCl;, 400 MHz) & 14.00 (s, 1H), 8.41 (d, J = 16.1 Hz, 1H), 7.90 (d, J = 16.1 Hz, 1H), 7.31

(tt, J=9.0, 6.6 Hz, 1H), 6.96 (t, J = 8.6 Hz, 2H), 6.60 (d, J = 9.9 Hz, 1H), 6.25 (s, 1H), 5.47 (d,
J=10.0 Hz, 1H), 5.22 (s, 2H), 3.49 (s, 3H), 1.54 (s, 6H).

MS (ESI') m/z caled for ColloFo0s [M + H]' 403.13; found 403.13.

2-45. (E)-3-(2,3-dichlorophenyl )-1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimet hy1-2H-chromen-8-y1)prop—2-
en—1-one
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HO OMOM

X710 AAld 1-19] guk "z AS E3F 1-(7-hydroxy-5-(methoxymethoxy)-2,2-dimethyl -2H-chromen—8-
yl)ethan-1-one(30 mg, 0.108 mmol) % 2,3-dichlorobenzaldehyde(28.3 mg, 0.162 mmol)e] ¥k o]o]
MPLC(EtOAc/n-3AF = 1:19) & AAIste] 22.2 mg(47 %) 2] AWAES HoA uAz AT},

1H NMR (CDCls, 400 MHz) & 13.82 (s, 1H), 8.15 (d, J = 15.6 Hz, 1H), 8.04 (d, J = 15.7 Hz, 1H), 7.60
(dd, J=7.9, 1.5 Hz, 1H), 7.49 (dd, J = 8.0, 1.5 Hz, 1H), 7.25 (t, J=7.9 Hz, 1H), 6.61 (d, J = 10.0
Hz, 1H), 6.26 (s, 1H), 5.47 (d, J = 10.0 Hz, 1H), 5.23 (s, 2H), 3.49 (s, 3H), 1.51 (s, 6H).

MS (ESI') m/z caled for CollyCl0s [M + HI' 435.07; found 435.50.

2-46. (E)-3-(3-chloro-5-f luoropheny! )-1-(7-hydroxy-5-(met hoxymet hoxy)-2, 2-dimet hy 1 -2H-chr omen—8-
v1)prop—2-en-1-one

[3}gHE 1-46]

A7 AA Y 1-19] dwk "z AZ E3F 1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethy1 —2H-chr omen-8-
yl)ethan-1-one(30 mg, 0.108 mmol) % 3-chloro-5-fluorobenzaldehyde(25.6 mg, 0.162 mmol)2] W&o o]o]
MPLC(EtOAc/m-34F = 1:19) 2 prep-HPLCE A A5t 4.7 mg(10 %) &) WAES HEeA a2 A}

' NMR (CDCls, 400 MHz) & 13.78 (s, 1H), 8.07 (d, J = 15.6 Hz, 1H), 7.59 (d, J = 15.7 Hz, 1H), 7.37
(s, 1), 7.17 (dt, J = 9.2, 1.9 Hz, 1H), 7.11 (dt, J = 8.2, 2.1 Hz, 1H), 6.61 (d, J = 9.9 Hz, 1H),
6.26 (s, 1H), 5.49 (d, J = 9.9 Hz, 1H), 5.23 (s, 2H), 3.49 (s, 3H), 1.55 (s, 6H).

MS (ESI) m/z caled for CoolooC1FOs [M + H]+ 419.10; found 419.19.

2-47. (E)-3-(2,3-difluorophenyl )-1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimet hy 1 -2H-chromen-8-y1 ) prop—2-
en—1-one

[3}eHE 1-47]

HO OMOM

A7 AA Y 1-19) dwk "z AZ E3H 1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethy 1 —2H-chr omen-8-
yl)ethan-1-one(19.3 mg, 0.069 mmol) 2 2,3-difluorobenzaldehyde(11.4 pl, 0.104 mmol)e] HF2-o] o]o]
MPLC(EtOAc/m=34F = 1:19) ¥ prep-HPLCE A5t 7.2 mg(26 %) A ES H24 1AZ AU
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I NIR (CDCl;, 400 MHz) & 13.89 (s, 1M), 8.25 (d, J = 15.9 Hz, 1H), 7.79 (d, J = 15.9 Hz, 1H), 7.32

(ddt, J = 7.7, 6.1, 1.7 Hz, 1H), 7.22 - 7.09 (m, 2H), 6.61 (d, J = 10.0 Hz, 1H), 6.26 (s, 1H), 5.48
(d, J=10.0 Hz, 1H), 5.23 (s, 2H), 3.49 (s, 3H), 1.54 (s, 6H).

MS (ESI') m/z caled for ColloFs0s [M + H]' 403.13; found 403.31.

2-48, (E)-3-(2-chloro-6-f luoropheny! )-1-(7-hydroxy-5-(met hoxymet hoxy)-2, 2-dimet hy 1 -2H-chromen-8-
v1)prop—2-en-1-one

[3}3HE 1-48]

A7) AA G 1-1¢] duk A"z AS £33k 1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethy | ~2H-chr omen-8-
yl)ethan-1-one(19.3 mg, 0.069 mmol) % 2-chloro—-6-fluorobenzaldehyde(16.5 mg, 0.104 mmol)2] W0 o]
o] MPLC(EtOAc/m34F = 1:19) & AAI3Fe] 11.7 mg(40 %) 9] AAHES H24 uA2 A

1H NMR (CDCls, 400 MHz) & 13.98 (s, 1H), 8.38 (d, J = 16.0 Hz, 1H), 8.05 (d, J = 16.0 Hz, 1H), 7.29 -
7.22 (m, 2H), 7.08 (ddd, J = 11.1, 7.3, 2.2 Hz, 1H), 6.59 (d, J = 10.0 Hz, 1H), 6.25 (s, 1H), 5.46 (d,
J =10.0 Hz, 1H), 5.22 (s, 2H), 3.49 (s, 3H), 1.53 (s, 6H).

MS (ESI) m/z caled for CoolooC1FOs [M + H]+ 419.10; found 419.20.

2-49. (E)-3-(2,6-dichloro-3-f luorophenyl )-1-(7-hydroxy-5-(met hoxymet hoxy)-2, 2-dimet hy | -2H-chromen-8-
y1)prop—2-en-1-one

[3}eHE 1-49]

Cl HO OMOM

A7) AAd 1-19] duk A"z AS £33k 1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethy | —2H-chr omen-8-
yl)ethan-1-one(30 mg, 0.108 mmol) % 2,6-dichloro-3-fluorobenzaldehyde(31.2 mg, 0.162 mmol)2] HF-E-9f
o]o] MPLC(EtOAc/n-FAF = 1:19)2 AA3le] 13.2 mg(27 9 HAES H24 od=z A}

I NIR (CDC1;3, 400 MHz) & 13.89 (s, 1H), 8.25 (d, J = 16.0 Hz, 1H), 7.86 (d, J = 16.0 Hz, 1H), 7.36

(dd, J=8.9, 4.9 Hz, 1H), 7.10 (t, J = 8.5 Hz, 1H), 6.59 (d, J = 10.0 Hz, 1H), 6.26 (s, 1H), 5.44 (d,
J=9.9Hz, 1), 5.23 (s, 2H), 3.49 (s, 3H), 1.47 (s, 6H).

MS (ESI+) m/z calced for CyHigCloFOs [M + H]+ 453.06; found 453.37.

2-50. (E)-1-(5,7-dihydroxy-2,2-dimethyl-2H-chromen—-8-yl)-3-phenylprop—2-en-1-one (BRL-002)
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o O |

¢
HO OH

A7 AAl 1-29] At d3 BE £33 (E)-1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethyl -2H/-chromen-8-yl )-
3-phenylprop—2-en-1-one(20.4 mg, 0.056 mmol) 2 2N HCI(464 pl, 0.928 mmol)o] T MeOH:THF(4:1,
0.024M) 2] W&ol o] MPLC(EtOAc/m3A4t = 1:4)2 AASto] 4.2 mg(23 %) AYES F24 1A= AUt

I NMR (CDC13, 400 MHz) & 14.05 (s, 1H), 8.10 (d, J = 15.6 Hz, 1H), 7.77 (d, J = 15.6 Hz, 1H), 7.62 -

7.59 (m, 2H), 7.45 - 7.38 (m, 3H), 6.57 (d, J = 9.9 Hz, 1H), 5.95 (s, 1H), 5.62 (s, 1H), 5.50 (d, J =
9.9 Hz, 1H), 1.56 (s, 6H).

“C NMR (CDCls, 100 MHz) & 193.1, 166.7, 157.9, 156.9, 142.5, 135.7, 130.3, 129.1, 128.4, 127.6,

125.1, 116.5, 106.9, 102.4, 96.6, 78.4, 28.2.
MS (EST') m/z caled for ColliOs [M + H]' 323.12; found 323.00.

HPLC <% 98.6 %, "FE A7t (retention time) = 3.92%(Thermo 30 % method).

2-51. (E)-1-(5,7-dihydroxy-2,2-dimethyl-2H-chromen-8-yl)-3-(4-methoxypheny! )prop—2-en-1-one (BRL-005)

[3}gHE 1-51]

A7) A e 1-29] dut A=} BE £33 (E)-1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethy | ~2H-chromen-8-y1)-
3-(4-methoxypheny! )prop—2-en-1-one(21.5 mg, 0.054 mmol) 2 0.5 N HCI(1.86 ml, 0.928 mmol)o] i+
MeOH:THF(4:1, 0.024M)¢] ¥kl o]o] MPLC(EtOAc/m3NAF = 1:2) & prep-HPLCE A A3Fe] 1.7 mg(9 %)< A4

=g oA AR A

I NIR (CDCl;, 400 MHz) & 14.16 (s, 1H), 8.00 (d, J = 15.6 Hz, 1H), 7.77 (d, J = 15.6 Hz, 1H), 7.56

(d, J=8.8Hz, 20), 6.94 (d, J = 8.8 Hz, 2H), 6.57 (d, J =9.9 Hz, 1H), 5.94 (s, 1H), 5.50 (d, J =
9.9 Hz, 1H), 5.41 (s, 1H), 3.86 (s, 3H), 1.56 (s, 6H).

13C NMR (CDCls, 100 MHz) & 193.0, 166.7, 161.6, 157.5, 156.7, 142.7, 130.2, 128.5, 125.2, 125.0,

116.5, 114.6, 106.9, 102.3, 96.5, 78.3, 55.6, 28.2.
MS (ESI+) m/z calcd for ColyOs [M + H]+ 353.13; found 353.05.

HPLC <=%: 96.9 %, WF5 Al7H(retention time) = 3.42% (Thermo 30 % method).

2-52. (E)-1-(5,7-dihydroxy-2,2-dimethyl-2H-chromen-8-yl)-3-(furan-2-yl ) prop-2-en-1-one (BRL-007)
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\ © HO OH

A7 AAe 1-2¢9] dur AxF BE E3F (E)-3-(furan-2-y1)-1-(7-hydroxy-5-(methoxymethoxy)-2,2-dimethyl -
2H-chromen-8-y1)prop—2-en-1-one(16 mg, 0.045 mmol) ¥ 2N HCI(374 pl, 0.748 mmol)o] 3HH-¥
MeOH:THF(4:1, 0.024M)2] ®h-&-of o]o] MPLC(EtOAc/m32F = 1:2) 2 prep-HPLCE A A|5te] 1.3 mg(9 %)< A
ES QU nAR ATt

' NIR (CDCl;, 400 MHz) & 14.09 (s, 1H), 8.04 (d, J = 15.4 Hz, 1H), 7.55 (d, J = 15.4 Hz, 1H), 7.52

(d, J=1.8Hz, 1H), 6.67 (d, J= 3.4 Hz, 1H), 6.55 (d, J = 9.9 Hz, 1H), 6.51 (dd, J = 3.4, 1.8 Hz,
1H), 5.93 (s, 1H), 5.50 (d, J=9.9 Hz, 1H), 5.35 (s, 1H), 1.57 (s, 6H).

“C MMR (CDCls, 100 MHz) & 192.6, 166.7, 157.7, 156.8, 152.5, 144.9, 129.0, 125.3, 125.2, 116.3,

115.5, 112.7. 106.9, 102.3, 96.5. 78.5, 28.0.
MS (EST') m/z caled for CyHigOs [M + H]' 313.10; found 313.05.

HPLC <% 98.0 %, M%E A7t (retention time) = 3.26%(Thermo 30 % method).

2-53. (E)-1-(5,7-dihydroxy-2,2-dimethy1-2H-chromen—8-y1)-3-(4-f luorophenyl )prop-2-en-1-one (BRL-009)

[3}gHE 1-53]
(@] (@]

PN

X710 Ao 1-2¢] Aub Azl BE £33k (E)-3-(4-fluorophenyl)-1-(7-hydroxy-5-(methoxymethoxy)-2,2-
dimethyl-2H-chromen-8-y1)prop-2-en-1-one(15.3 mg, 0.040 mmol) ¥ 2N HCI1(166 pl, 0.332 mmol)o] Tf+
MeOH:THF(4:1, 0.024M)°] wk-g-ol o]e] MPLC(EtOAc/m=3AF = 1:9)& “gAlate] 3.3 mg(23 %) HES H2A
ZAZ A

F OH

' NIR (CDCl;, 100 MHz) & 14.01 (s, 1H), 8.02 (d, J = 15.6 Hz, 1H), 7.73 (d, J = 15.7 Hz, 1H), 7.59

(dd, J =38.7, 5.5 Hz, 2H), 7.11 (t, J = 8.6 Hz, 2H), 6.57 (d, J = 9.9 Hz, 1H), 5.95 (s, 1H), 5.56 (s,
1H), 5.50 (d, J = 9.9 Hz, 1H), 1.55 (s, 6H).

13C NMR (CDCls, 100 MHz) & 192.9, 166.7, 165.2, 162.7, 157.9, 156.8, 141.2, 132.0, 132.0, 130.2,

130.2, 127.3, 127.3, 125.1, 116.5, 116.4, 116.2, 106.8, 102.4, 96.6, 78.4, 28.2.
MS (BSI) m/z calcd for Coolli7FO, [M + H]+ 341.11; found 341.04.

HPLC <=%: 95.4 %, M5F5 Al7H(retention time) = 3.47% (Thermo 30 % method).

2-54. (E)-1-(5,7-dihydroxy-2,2-dimethyl-2H-chromen-8-yl)-3-(p-tolyl)prop—2-en-1-one (BRL-012)
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[0758]

[0759]
[0760]

[0761]

[0762]

[0763]

[0764]

[0766]

[0767]

[0768]
[0769]

[0770]

[0771]

[0772]

[0773]

[0775]

ZIHSdl 10-2024-0156562

[H3HE 1-54]

(@] (@] |
(10
HO OH
A7) A e 1-29] dut A=} BE £33 (E)-1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethy | ~2H-chromen-8-y1)-
3-(p-tolyl)prop—2-en-1-one(17 mg, 0.045 mmol) = 2N HCI(186 ul, 0.372 mmol)o] 3¥H¥ MeOH:THF(4:1,

0.024M) 2] ®wh-go o]o] MPLC(EtOAc/m-32F = 1:2)2 AAst] 1.1 mg(7 %o AAPAES Sdx4 uA=
ARk

' NIR (CDCl;, 400 MHz) & 14.09 (s, 1H), 8.07 (d, J = 15.7 Hz, 1H), 7.76 (d, J = 15.6 Hz, 1H), 7.51

(d, J=8.0Hz, 20), 7.23 (d, J=7.9 Hz, 2H), 6.57 (d, J = 9.9 Hz, 1H), 5.94 (s, 1H), 5.50 (d, J =
9.9 Hz, 1H), 5.35 (s, 1H), 2.39 (s, 3H), 1.56 (s, 6H).

13C NMR (CDCls, 100 MHz) & 193.2, 166.7, 157.6, 156.8, 142.7, 140.8, 133.0, 129.9, 128.5, 126.5,

125.1, 116.5, 106.9, 102.3, 96.5, 78.3, 28.2, 21.7.
MS (ESI') m/z caled for CullaOs [M + H]' 337.14; found 337.18.

HPLC &% 97.2 %, M&FE& AlZH(retention time) = 3.25% (Thermo 50 % method).

2-55. (E)-1-(5,7-dihydroxy-2,2-dimethyl-2H-chromen-8-yl)-3-(thiophen-2-yl )prop-2-en-1-one (BRL-013)

[3}gHE 1-55]

A7 AAlo 1-29] At d3 BE E3F (E)-1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethyl -2H/-chromen-8-yl )-
3-(thiophen-2-y1)prop-2-en-1-one(16.7 mg, 0.045 mmol) = 2N HCI(187 wpul, 0.374 mmol)o] &9
MeOH:THF (4:1, 0.024M)2] Wr-gol o]o] MPLC(EtOAc/m34t = 1:4)2 AA|Ste] 5.2 mg(34 %92 HAAES FHH
AR AU

I NIR (CDC1;3, 400 MHz) & 14.13 (s, 1H), 7.98 (d, J = 15.3 Hz, 1H), 7.92 (d, J = 15.3 Hz, 1H), 7.39

(d, 7 =5.0Hz, 1H), 7.31 (d, J = 3.4 Hz, 1H), 7.08 (dd, J = 5.1, 3.6 Hz, 1H), 6.56 (d, J = 9.9 Hz,
1), 5.94 (s, 1H), 5.61 (s, 1H), 5.50 (d, J = 9.9 Hz, 1H), 1.59 (s, 6H).

“C NMR (CDCls, 410 MHz) & 192.3, 166.7, 157.9, 156.8, 141.6, 135.4, 132.0, 128.5, 128.4, 126.5,

125.2. 116.4, 106.7, 102.4, 96.5. 78.5, 28.1.
MS (EST) m/z caled for Cighig0sS [M + H]' 329.08; found 329.08.

HPLC &% 95.5 %, WFE A 7F(retention time) = 1.76%(Thermo 70 % method).

2-56. (E)-1-(5,7-dihydroxy—2,2-dimethy1-2H-chromen-8-y1)-3-(3-f luorophenyl )prop-2-en-1-one (BRL-016)
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[0776]

[0777]

[0778]

[0779]

[0780]

[0781]

[0782]

[0784]

[0785]

[0786]

[0787]

[0788]

[0789]

[0790]

[0791]

[0793]
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A7) AN 1-29] At Azl BE E3  (E)-3-(3-fluorophenyl)-1-(7-hydroxy-5-(methoxymethoxy)-2,2-
dimethyl -2H-chromen-8-y1)prop-2-en-1-one(5.1 mg, 0.013 mmol) = 2N HCI(56 pl, 0.112 mmol)o] THf
MeOH:THF(4:1, 0.024M)2] whg-ol o]o] MPLC(EtOAc/n-FAF = 1142 A8t 2.6 mg(56 %) BAES HS
AAZ A

1H NMR (CDCls, 400 MHz) & 13.92 (s, 1H), 8.07 (d, J = 15.6 Hz, 1H), 7.70 (d, J = 15.7 Hz, 1H), 7.42 -
7.35 (m, 2), 7.20 (d, J = 9.6 Hz, 1), 7.12 = 7.07 (m, 1), 6.57 (d, J = 9.8 Hz, M), 5.95 (s, 1),
5.51 (d, J=9.9 Hz, 1H), 5.48 (s, 1H), 1.56 (s, 6H).

“C MMR (CDCls, 100 MHz) & 192.8, 166.7, 164.5, 162.0, 158.0, 156.9, 140.9, 140.8, 138.1, 138.0,

130.7, 130.6, 128.8, 125.1, 124.5, 124.5, 117.2, 117.0, 116.4, 114.5, 114.2, 106.8, 102.4, 96.6, 78.5,
28.2.

MS (ESI') m/z caled for CoHyFO, [M + H]' 341.11; found 341.17.

HPLC &% 96.4 %, MFE A7 (retention time) = 2.09%(Thermo 70 % method).

2-57. (E)-1-(5,7-dihydroxy-2,2-dimethyl-2H-chromen-8-y1)-3-(4-(trif luoromethyl)phenyl ) prop-2-en-1-one
(BRL-018)

[3}gHE 1-57]
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1
3-(4-(trifluoromethyl)phenyl)prop-2-en-1-one(11 mg, 0.025 mmol) % 2N HCI(106 pl, 0.212 mmol)o] T
¥l MeOH:THF(4:1, 0.024M)2] wkg-ell o]o] MPLC(EtOAc/mFAt = 1:4) 2 FAste] 4.8 mg(47 9] BYES HS
¥ IAR A

>

' NIR (CDCl;, 400 MHz) & 13.87 (s, 1H), 8.13 (d, J = 15.6 Hz, 1H), 7.73 (d, J = 15.8 Hz, 1H), 7.69 -

7.66 (m, 4H), 6.58 (d, J = 9.9 Hz, 1H), 5.96 (s, 1H), 5.60 (s, 1H), 5.51 (d, J = 9.9 Hz, 1H), 1.55 (s,
6H) .

13C NMR (CDCls, 100 MHz) & 192.7, 166.7, 158.3, 156.9, 140.2, 139.1, 131.8, 131.4, 130.0, 128.4,

128.1, 126.1, 126.1, 126.1, 126.0, 125.4, 125.1, 112.0, 116.5, 106.8, 102.5, 96.6, 78.5, 28.2.
MS (ESI+) m/z calcd for CuHiFs0. [M + H]+ 391.11; found 391.23.

HPLC <=%: 97.8 %, MF 5 Al7H(retention time) = 2.16% (Thermo 50 % method).

2-58. (E)-3-(2-chlorophenyl)-1-(5,7-dihydroxy-2, 2-dimethyl-2H-chromen-8-y! ) prop-2-en-1-one (BRL-020)
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[0794]

[0795]
[0796]

[0797]

[0798]

[0799]

[0800]

[0802]

[0803]

[0804]
[0805]

[0806]

[0807]

[0808]

[0809]

[0811]
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A7) AN 1-29] At Azl BE %3 (E)-3-(2-chlorophenyl)-1-(7-hydroxy-5-(methoxymethoxy)-2, 2-
dimethyl-2H-chromen-8-y1)prop-2-en-1-one(29 mg, 0.072 mmol) ¥ 2N HC1(145 pul, 0.289 mmol)o] i+
MeOH:THF(4:1, 0.024M)2] ¥kg-o o]o] MPLC(EtOAc/n-#AF = 1:5) 2 prep-HPLCE ZgAl8te] 5.1 mg(19 %)< A

e w2 AR Ao

' NMR (CDCl;, 400 MHz) & 14.02 (s, 1H), 8.17 (d, J = 15.7 Hz, 1H), 8.07 (d, J = 15.6 Hz, 1H), 7.72 -

7.69 (m, 1H), 7.47 - 7.43 (m, 1H), 7.34 - 7.28 (m, 2H), 6.57 (d, J = 9.9 Hz, 1H), 5.97 (s, 1H), 5.87
(s, 1), 5.49 (d, J =9.9 Hz, 1H), 1.53 (s, 6H).

13C NMR (CDCls, 100 MHz) & 192.8, 166.7, 158.2, 156.9, 138.1, 135.7, 133.9, 130.9, 130.5, 129.9,

127.5, 127.2, 125.1, 116.5, 106.8, 102.5, 96.6, 78.5, 28.2.
MS (ESI+) m/z calced for CyoHiC104 [M + H]+ 357.08; found 357.07.

HPLC <=%: 98 %, WFE A|7H(retention time) = 2.24% (Thermo 50 % method).

2-59. (E)-3-(4-chlorophenyl)-1-(5,7-dihydroxy-2, 2-dimethyl-2H-chromen-8-y! ) prop-2-en-1-one (BRL-022)

[3}gHE 1-59]

A7) AAlo 1-29] AW HEx BE E3F  (E)-3-(4-chlorophenyl)-1-(7-hydroxy-5-(methoxymethoxy)-2, 2-
dimethyl-2H-chromen-8-y1)prop—2-en-1-one(10.7 mg, 0.027 mmol) ¥ 2N HCI(111 pl, 0.222 mmol)°] Stf%
MeOH:THF(4:1, 0.024M)9] wkZof o]o] MPLC(EtOAc/m Ak 1:5) ¥ prep-HPLCE AA|3}] 1.6 mg(17 %) A

AEs B aAR A

I NIR (CDCl3, 400 MHz) & 13.94 (s, 1H), 8.05 (d, J

15.6 Hz, 1H), 7.70 (d, J = 15.7 Hz, 1H), 7.53
(d, J=8.5Hz, 20), 7.39 (d, J=8.5Hz, 2H), 6.57 (d, J=9.9 Hz, 1H), 5.95 (s, 1H), 5.54 (s, 1H),
5.50 (d, J =10.0 Hz, 1H), 1.54 (s, 6H).

13C NMR (CDCls, 100 MHz) & 192.8, 166.7, 157.9, 156.8, 140.9, 136.1, 134.2, 129.5, 129.4, 128.1,

125.1, 116.5, 106.9, 102.4, 96.6, 78.4, 28.2.
MS (ESI+) m/z calced for CyHiC104 [M + H]+ 357.08; found 357.01.

HPLC <=%=: 98.3 %, WF 5 Al7H(retention time) = 2.41% (Thermo 70 % method).

2-60. (E)-1-(5,7-dihydroxy-2,2-dimethyl-2H-chromen-8-y1)—-3-(2-f luoropheny! )prop-2-en-1-one (BRL-025)
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[0812]
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[0815]

[0816]

[0817]

[0818]

[0820]

[0821]

[0822]
[0823]

[0824]

[0825]

[0826]

[0827]

[0829]

ZIHS3d 10-2024-0156562

o 2
HO OH

A7) AN 1-29] At Azl BE E3  (E)-3-(2-fluorophenyl)-1-(7-hydroxy-5-(methoxymethoxy)-2, 2~
dimethyl -2H-chromen-8-y1)prop-2-en-1-one(39.9 mg, 0.104 mmol) = 2N HC1(208 pl, 0.415 mmol)o] BHH
MeOH:THF(4:1, 0.024M)¢] ®E-Z-ol] o]o] MPLC(EtOAc/m34t = 1:5)F AA3te] 12.4 mg(33 9o BEES HS
AAZ A

1H NMR (CDCls, 400 MHz) & 14.14 (s, 1H), 8.24 (d, J = 15.9 Hz, 1H), 7.83 (d, J = 15.9 Hz, 1H), 7.57

(td, J =7.6, 1.8 Hz, 1), 7.39 - 7.33 (m, 1H), 7.19 (td, J = 7.5, 1.2 Hz, 1), 7.13 (ddd, J = 11.1,
8.2, 1.2 Hz, 1H), 6.57 (d, J=9.9 Hz, 1H), 6.12 (s, 1H), 5.98 (s, 1H), 5.48 (d, J=9.9 Hz, 1H), 1.55
(s, 6H).

13C NMR (CDCls, 100 MHz) & 193.2, 166.7, 163.2, 160.7, 158.3, 157.0, 135.7, 131.5, 131.5, 130.5,

130.5, 130.3, 130.2, 125.2, 124.7, 124.6, 123.8, 123.7, 116.6, 116.4, 116.4 106.8, 102.6, 96.6, 78.6,
28.0.

MS (ESI+) m/z calcd for CyHFO4 [M + H]+ 341.11; found 341.13.

HPLC <=%: 95.3 %, WF 5 Al7H(retention time) = 3.33%(Agilent 80 % method).

2-61. (E)-3-(3-chlorophenyl)-1-(5,7-dihydroxy-2,2-dimethyl-2H-chromen-8-y! )prop-2-en-1-one (BRL-027)

A7 AAo 1-29] duwt HA BE E3F  (E)-3-(3-chlorophenyl)-1-(7-hydroxy-5-(methoxymethoxy)-2,2-
dimethyl-2H-chromen-8-y1)prop—2-en-1-one(9.2 mg, 0.023 mmol) = 2N HCI(45.9 nl, 0.092 mmol)o] 3Stf%
MeOH:THF(4:1, 0.024M)°] kg o]o] MPLC(EtOAc/n-84t = 1:5)2 AAI5te] 2.9 mg(34 9)°] BAAES =L
AR A TAZ AU

I NIR (CDCl3, 100 MHz) & 13.93 (s, 1H), 8.08 (d, J = 15.7 Hz, 1H), 7.67 (d, J = 15.6 Hz, 1H), 7.59

(s, 1), 7.47 - 7.43 (m, 1H), 7.38 - 7.33 (m, 2H), 6.57 (d, J = 9.9 Hz, 1H), 5.95 (s, 1H), 5.54 (s,
1H), 5.51 (d, J=9.9 Hz, 1H), 1.56 (s, 6H).

“C MMR (CDCls, 100 MHz) & 192.7, 166.7, 158.1, 156.9, 140.5, 137.6, 135.1, 130.4, 130.0, 129.0,

128.0, 126.6, 125.2, 116.5, 106.9, 102.4, 96.6, 78.5. 28.2.
MS (ESI') m/z caled for CylyC10, [M + H]' 357.08; found 357.14.

HPLC €£%: 97.0 %, M&FE Al (retention time) = 2.42%(Thermo 70 % method).

2-62. (E)-1-(5,7-dihydroxy-2,2-dimethyl-2H-chromen-8-y1)-3-(3-(trif luoromethyl)phenyl )prop-2-en-1-one
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[0830]

[0831]
[0832]

[0833]

[0834]

[0835]

[0836]

[0838]

[0839]

[0840]
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[0842]

[0843]

[0844]

[0845]

[0847]
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(BRL-042)

1
3-(3-(trifluoromethyl)phenyl)prop—2-en-1-one(21.4 mg, 0.049 mmol) ¥ 2N HCI(99 pnl, 0.197 mmol)°o] &
H MeOH:THF(4:1, 0.024M)2] wk-g-oll o]o] MPLC(EtOAc/m-A4t = 1:5)2 AAlste] 7.9 mg(39 %) YAHES H2
A aA 2 A

>

I NMR (CDC13, 100 MHz) & 13.99 (s, 1H), 8.17 (d, J = 15.7 Hz, 1H), 7.90 (s, 1H), 7.76 - 7.71 (m, 2H),

7.64 (d, J=7.8 Hz, 1), 7.54 (t, J=7.8 Hz, 1H), 6.58 (d, J=9.9 Hz, 1H), 5.97 (s, 1H), 5.91 (s,
1), 5.51 (d, J=9.9 Hz, 1H), 1.56 (s, 6H).

“C MMR (CDCls, 100 MHz) & 192.6, 166.7, 158.3, 156.9, 140.3, 136.5, 132.1, 131.9, 131.7, 131.4,

131.1, 129.7, 129.3, 126.6, 126.5, 126.5, 126.5, 125.4, 125.1, 124.2, 124.2, 124.1, 124.1, 122.7,
116.4, 106.7, 102.5, 96.6, 78.6, 28.1.

MS (EST) m/z caled for ColiF0, M + HI' 391.11; found 391.23.

HPLC &% 95.2 %, WFE A 7F(retention time) = 2.17%(Thermo 50 % method).

2-63. (E)-3-(2-chloro-3-fluorophenyl )-1-(5, 7-dihydroxy-2, 2-dimet hy | -2H-chromen—-8-y1 ) prop-2-en-1-one
(BRL-043)

[H§HE 1-63]

A71 A 1-2¢9] Ayt Azl BE E3F (E)-3-(2-chloro-3-fluorophenyl)-1-(7-hydroxy-5-(methoxymethoxy)-
2,2-dimethyl -2H-chromen-8-y1)prop-2-en-1-one(13.8 mg, 0.033 mmol) ¥ 2N HC1(65.9 nl, f0.132 mmol)°]
SH-% MeOH:THF(4:1, 0.024M)¢] ®FS-of] o]o] MPLC(EtOAc/n-3AF = 1:5) % prep-HPLCE AAsFd 1.1 mg(9

0] = HF2A AR dAh

' NIR (CDC1;, 400 MHz) & 13.88 (s, 1H), 8.09 (d, J = 2.6 Hz, 2H), 7.50 (d, J = 7.9 Hz, 1H), 7.31 -

7.25 (m, 1H), 7.17 (td, J = 8.4, 1.4 Hz, 1H), 6.57 (d, J = 10.0 Hz, 1H), 5.97 (s, 1H), 5.74 (s, 1H),
5.49 (d, J=9.9 Hz, 1H), 1.53 (s, 6H).

13C—NMR (CDCl3, 100 MHz ) & 192.5, 166.7, 160.2, 158.3, 157.7, 156.9, 136.7, 136.6, 136.2, 131.1,

127.7, 127.6, 125.1, 122.7, 122.6, 122.6, 122.5, 117.4, 117.2, 116.5, 106.8, 102.5, 96.6, 78.6, 28.2.
MS (ESI') m/z caled for CylCIFO, [M + H1' 375.07; found 375.14.

HPLC <=%: 97.5 %, WMF5 Al7H(retention time) = 2.22% (Thermo 50 % method).

2-64. (E)-3-(3-chloro—-2-f luorophenyl )-1-(5, 7-dihydroxy-2, 2-dimet hy | -2H-chromen-8-y1 ) prop-2-en-1-one
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[0848]

[0849]
[0850]

[0851]

[0852]

[0853]

[0854]

[0856]

[0857]

[0858]
[0859]

[0860]

[0861]

[0862]

[0863]
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(BRL-045)

[3}eHE 1-64]

A7 AA e 1-29] A¥b Ax BE %3 (E)-3-(3-chloro—-2-fluorophenyl )-1-(7-hydroxy-5-(methoxymethoxy)-

2,2—dimethyl—2H;chromen—8—y1)prop—Z—en—l—one(26 mg, 0.062 mmol) 2 2N HCI(124 ul, 0.248 mmol)o] Thf
% MeOH:THF(4:1, 0.024M)2] ®Fgof o]o] MPLC(EtOAc/n-3AF = 1:5) H prep-HPLCE A #|3}e] 6.3 mg(26 %)<

APRES F24 1A= AU

1H NMR (CDCls, 400 MHz) & 14.01 (s, 1H), 8.23 (d, J = 15.8 Hz, 1H), 7.78 (d, J = 15.9 Hz, 1H), 7.47

(ddd, J =7.9, 6.4, 1.6 Hz, 1), 7.41 (ddd, J = 8.4, 7.0, 1.6 Hz, 1H), 7.13 (td, J=7.9, 1.1 Hz, 1),

6.56 (d, J=9.9 Hz, 1), 5.97 (s, 2H), 5.49 (d, J = 9.9 Hz, 1H), 1.55 (s, 6H).

“CONWR (CDCl;, 100 MHz) & 192.7, 166.7, 158.4, 158.4, 157.0, 155.9, 134.4, 131.8, 131.3, 131.2,

128.4, 128.4, 125.3, 125.3, 125.2, 124.9, 124.9, 122.4, 122.3, 116.3, 106.7, 102.5, 96.5, 78.7, 28.0.

MS (ESI+) m/z calcd for CylisCIFO, [M + H]+ 375.07; found 375.10.

HPLC €% 96.8 %, M&FE Al (retention time) = 2.56% (Thermo 70 % method).

2-65. (E)-3-(3,5-difluorophenyl)-1-(5,7-dihydroxy-2,2-dimethyl-2H-chromen-8-yl)prop—2-en-1-one (BRL-
048)

[HgHE 1-65]

A7 AAld 1-29] AHE Ax BE E3F (E)-3-(3,5-difluorophenyl)-1-(7-hydroxy-5-(methoxymethoxy)-2, 2-
dimethyl-2H-chromen-8-yl)prop—2-en-1-one(7 mg, 0.017 mmol) ™ 2N HCI(34.8 pl, 0.070 mmol)e] 3tf=
MeOH:THF(4:1, 0.024M)2] whg-of o]o] MPLC(EtOAc/nm-AF = 1:9)2 FAIste] 2.9 mg(46 9] AAAES H=2
Gz ]—l —J—X‘“i ‘:}\}\Tj[—

1H NMR (CDCls, 400 MHz) & 13.83 (s, 1H), 8.04 (d, J = 15.6 Hz, 1H), 7.60 (d, J = 15.6 Hz, 1H), 7.09
(dd, J = 8.1, 2.1 Hz, 21), 6.84 (tt, J=18.7, 2.3 Hz, 1H), 6.57 (d, J = 9.9 Hz, 1), 5.96 (s, 1H),
5.69 (s, 1, 5.51 (d, J=9.9 Hz, 1), 1.55 (s, 6H).

13C NMR (CDCls, 100 MHz) & 192.5, 166.7, 164.7, 164.6, 162.2, 162.1, 158.3, 156.9, 139.4, 139.4,

139.4, 139.1, 139.1, 139.0, 130.1, 125.1, 116.4, 110.9, 110.9, 110.7, 110.7, 106.8, 105.5, 105.3,
105.0, 102.5, 96.6, 78.6, 28.2.

MS (ESI+) m/z calced for CyligFo0s [M + H]+ 359.10; found 359.20

HPLC =% 97.8 %, M¥& Al (retention time) = 2.22%(Thermo 70 % method).
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2-66. (E)-1-(5,7-dihydroxy-2,2-dimethyl-2H-chromen-8-y1)-3-(2-(trif luoromethyl)phenyl )prop-2-en-1-one
(BRL-049)

[3H3HE 1-66]

A7) A e 1-29] dut A=} BE £33 (E)-1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethy | ~2H-chromen-8-y1)-
3-(2-(trifluoromethyl )phenyl)prop—2-en-1-one(29.6 mg, 0.068 mmol) = 2N HCI1(136 nl, 0.273 mmol)o] &+
FE MeOH:THF(4:1, 0.024M)2] ®EZoll o]o] MPLC(EtOAc/m&4F = 1:9)Z AA3te] 9.7 mg(35 B2 WAES &
=4 AR AdTH

1H NMR (CDCls, 400 MHz) & 13.98 (s, 1H), 8.12 - 8.07 (m, 1H), 8.03 (d, J = 15.4 Hz, 1H), 7.80 d, J =
7.8 Hz, 1H), 7.73 (d, J=7.8 Hz, 1H), 7.59 (t, J=7.7 Hz, 1H), 7.48 (t, J=7.7 Hz, 1), 6.57 (d, J
= 9.9 Hz, 1), 6.08 (s, 1), 5.98 (s, 1), 5.48 (d, J = 9.9 Hz, 1), 1.51 (s, 6H).

“C MR (CDCl;, 100 MHz) & 192.5, 166.6, 158.4, 156.9, 137.3, 137.3, 137.3, 137.3, 134.7, 132.1,

131.5, 129.5, 129.5, 129.2, 128.9, 128.2, 127.6, 126.5, 126.5, 126.4, 126.4, 125.5, 125.1, 122.8,
120.1, 116.5, 106.7, 102.6, 96.6, 78.5, 28.1.

MS (EST) m/z caled for CoHuFs0s [M + H]' 391.11; found 391.29.

HPLC &% 95 %, W3S AlZM(retention time) = 2.32%(Thermo 70 % method).

2-67. (E)-3-(2,6-dichlorophenyl)-1-(5,7-dihydroxy-2,2-dimethyl-2H—chromen-8-y1)prop-2-en—-1-one (BRL-
050)

[HgHE 1-67]

A71 A 1-29] Auk dxl BE £3F (E)-3-(2,6-dichlorophenyl)-1-(7-hydroxy-5-(methoxymethoxy)-2,2-
dimethy1-2H-chromen-8-y1)prop-2-en-1-one(31.9 mg, 0.073 mmol) ¥ 2N HC1(147 pl, 0.293 mmol)o] 4
MeOH:THF(4:1, 0.024M)¢] wkgell o]o] MPLC(EtOAc/n-FAt = 1:9)2 AAste] 14.1 mg(47 9o BEES H-24
AR AU

1H NMR (CDCls, 400 MHz) & 14.13 (s, 1H), 8.26 (d, J = 16.0 Hz, 1H), 7.92 (d, J = 16.1 Hz, 1H), 7.38
(d, J=8.1Hz, 2H), 7.19 (t, J = 8.0 Hz, 1H), 6.55 (d, J = 9.9 Hz, 1H), 6.11 (s, 1H), 5.98 (s, 1H),
5.45 (d, J=9.9 Hz, 1H), 1.48 (s, 6H).

“C MR (CDCls, 100 MHz) & 192.5, 166.9, 158.5, 157.0, 136.2, 135.3, 134.9, 133.1, 129.8, 129.0,

125.3, 116.3, 106.7, 102.5, 96.6, 78.7, 28.0.

MS (EST') m/z caled for ColiCl0y [M + HI' 391.04; found 391.17.

_68_



[0881]

[0883]

[0884]

[0885]
[0886]

[0887]

[0888]

[0889]

[0890]

[0892]

[0893]

[0894]
[0895]

[0896]

[0897]

ZIHSd 10-2024-0156562

HPLC €£%=: 95.1 %, M&FE Al (retention time) = 2.62% (Thermo 70 % method).

2-68. (E)-3-(2,6-difluorophenyl)-1-(5,7-dihydroxy-2,2-dimethyl-2H-chromen-8-yl)prop—2-en-1-one (BRL-
053)

[H3HE 1-68]

A71 A 1-29] Auk "zl BE £3F (E)-3-(2,6-difluorophenyl)-1-(7-hydroxy-5-(methoxymethoxy)-2,2-
dimethyl -2H-chromen-8-y1)prop-2-en-1-one(20.1 mg, 0.050 mmol) = 2N HCI(100 pl, 0.200 mmol)o] BHH
MeOH:THF(4:1, 0.024M)2] whg-ol o]o] MPLC(EtOAc/n-FAF = 1:9)2 A8t 7.5 mg(40 9] BAES HS
AAZ A

1H NMR (CDCls, 400 MHz) & 14.14 (s, 1H), 8.41 (d, J = 16.1 Hz, 1H), 7.90 (d, J = 16.1 Hz, 1H), 7.31
(tt, J =18.6, 6.4 Hz, 1H), 6.96 (t, J =8.6 Hz, 2H), 6.55 (d, J =9.9 Hz, 1H), 5.96 (s, 1H), 5.93 (s,
1H), 5.48 (d, J =9.9 Hz, 1H), 1.54 (s, 6H).

13C NMR (CDCls;, 100 MHz) & 193.1, 166.8, 163.4, 163.3, 160.9, 160.8, 158.3, 157.0, 132.8, 132.7,
132.6, 131.1, 131.0, 130.9, 128.6, 128.6, 125.4, 116.2, 113.7, 113.6, 113.4, 112.2, 112.1, 112.1,
112.0, 111.9, 111.9, 106.8, 102.5, 96.5, 78.8, 27.7.

MS (ESI+) m/z calced for CooligFo0. [M + H]+ 359.10; found 359.14.

HPLC <=%: 95.9 %, MF 5 Al7H(retention time) = 2.14% (Thermo 50 % method).

2-69. (E)-3-(2,3-dichlorophenyl)-1-(5,7-dihydroxy-2,2-dimethyl-2H-chromen-8-yl)prop—2-en-1-one (BRL-
054)

A7 AAd 1-29] AHE Ax BE E3F (E)-3-(2,3-dichlorophenyl)-1-(7-hydroxy-5-(methoxymethoxy)-2, 2-
dimethyl-2H-chromen-8-yl)prop—2-en-1-one(22 mg, 0.051 mmol) = 2N HCI(101 pl, 0.202 mmol)e] 3hf%
MeOH:THF(4:1, 0.024 M)<] W&ol ©]o] MPLC(EtOAc/m3At = 1:9)2 FAste] 6.7 mg(32 %) AHES d=2
g AAR AT

1H NMR (CDCls, 400 MHz) & 13.91 (s, 1H), 8.14 (d, J = 15.6 Hz, 1H), 8.03 (d, J = 15.6 Hz, 1H), 7.59
(dd, J=7.9, 1.5 Hz, 1H), 7.49 (dd, J=7.9, 1.5 Hz, 1), 7.25 (t, J=7.9 Hz, 1H), 6.57 (d, J =9.9
Hz, 1H), 5.97 (s, 1H), 5.86 (s, 1H), 5.49 (d, J = 9.9 Hz, 1H), 1.52 (s, 6H).

13C NMR (CDCls, 100 MHz) & 192.5, 166.7, 158.3, 156.9, 137.9, 136.3, 134.3, 133.7, 131.4, 131.1,

127.4, 125.6, 125.1, 116.5, 106.8, 102.5, 96.6, 78.6, 28.2.
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MS (ESI+) m/z calced for CyHigCly0s [M + H]+ 391.04; found 390.90.

HPLC <=%: 95 %, WFE A|7H(retention time) = 2.36% (Thermo 50 % method).

2-70. (E)-3-(3-chloro-5-f luoropheny! )-1-(5, 7-dihydroxy-2, 2-dimet hy | -2H-chromen-8-y1 ) prop-2-en-1-one
(BRL-055)

[3}gHE 1-70]

A71 AAd 1-2¢9] Ayt Az} BE E3F (E)-3-(3-chloro-5-f luorophenyl)-1-(7-hydroxy—-5-(methoxymethoxy)-

2,2-dimethyl-2H-chromen-8-y1)prop—2-en-1-one(9.6 mg, 0.023 mmol) = 2N HC1(45.8 pl, 0.092 mmol)o] &t
8 MeOH:THF(4:1, 0.024 M)¢] k3o o]o} MPLC(EtOAc/n-3AF = 1:9)2 AAste] 2.3 mg(26 %) 2 WAES
F2A uA R A

' NIR (CDC1;, 400 MHz) & 13.81 (s, 1H), 8.06 (d, J = 15.6 Hz, 1H), 7.59 (d, J = 15.7 Hz, 1H), 7.37

(s, 1), 7.17 (dt, J = 9.2, 1.8 Hz, 1H), 7.11 (dt, J = 8.2, 2.1 Hz, 1H), 6.57 (d, J = 9.9 Hz, 1H),
5.95 (s, 1H), 5.65 (s, 1H), 5.51 (d, J =9.9 Hz, 1H), 1.56 (s, 6H).

13C NMR (CDCls, 100 MHz) & 192.4, 166.7, 164.3, 161.8, 158.3, 156.9, 139.1, 139.1, 139.1, 139.0,

135.9, 135.8, 130.2, 125.2, 124.3, 124.3, 117.6, 117.3, 116.4, 113.2, 113.0, 106.8, 102.5, 96.6, 78.6,
28.2.

MS (ESI') m/z caled for CylCIFO, [M + H]' 375.07; found 375.14.

HPLC <=%: 95.3 %, WF 5 Al7H(retention time) = 2.27% (Thermo 50 % method).

2-71. (E)-3-(2,3-difluorophenyl)-1-(5,7-dihydroxy-2,2-dimethyl-2H-chromen-8-yl)prop—2-en-1-one (BRL-
065)

[3}gtE 1-71]

A7 AAo 1-29] ¥t Az} BE E3F (E)-3-(2,3-difluorophenyl)-1-(7-hydroxy-5-(methoxymethoxy)-2,2-
dimethyl-2H-chromen-8-y1)prop—2-en-1-one(7.6 mg, 0.019 mmol) % 2N HCI(37.8 nl, 0.076 mmol)°] 3FH
MeOH:THF(4:1, 0.024 M)<] ®H-goll o]o] MPLC(EtOAc/nm4t = 1:9) & AAlste] 1.8 mg(27 9o WAHES
DA AAJ};

flo 4
)

I NIR (CDC1;3, 400 MHz) & 13.93 (s, 1H), 8.24 (d, J = 15.9 Hz, 1H), 7.78 (d, J = 15.9 Hz, 1H), 7.32
(t, J=6.9 Hz, 1), 7.22 - 7.10 (m, 2H), 6.56 (d, J = 9.9 Hz, 1H), 5.95 (s, 1H), 5.49 (d, J = 9.9 Hz,
1), 1.55 (s, 6H).

13C NMR (CDCls, 100 MHz) & 192.7, 166.8, 158.2, 157.0, 134.4, 134.3, 131.5, 131.4, 126.0, 125.9,

_70_



[0916]

[0917]

[0919]

[0920]

[0921]

[0922]

[0923]

[0924]

[0925]

[0926]

[0928]

[0929]

[0930]
[0931]

[0932]

Z2IME35] 10-2024-0156562
125.3, 125.1, 124.5, 124.4, 124.4, 1244, 118.4, 118.3, 116.3, 106.8, 102.4, 96.6, 78.7. 28.0.
MS (EST) m/z caled for ColligFo0s [M + HI' 359.10: found 359.20.

HPLC % 100 %, #¥3 A7 (retention time) = 2.55% (Agilent 80 % method).

2-72. (E)-3-(2-chloro-6-f luorophenyl )-1-(5, 7-dihydroxy-2, 2-dimet hy 1 -2H-chr omen—-8-y1 ) prop—2-en-1-one
(BRL-066)

[3}gHE 1-72]

F HO OH

A71 A 1-2¢] Ayt Azl BE E3F (E)-3-(2-chloro-6-f luorophenyl)-1-(7-hydroxy-5-(methoxymethoxy)-

2,2-dimethyl-2H-chromen-8-y1)prop—2-en-1-one(10.9 mg, 0.026 mmol) ™ 2N HC1(52.0 pl, 0.104 mmol)o] gt
8 MeOH:THF(4:1, 0.024 M)¢] k3o o]o} MPLC(EtOAc/n-3AF = 1:9)2 AA|ste] 3.4 mg(33 b2 WAES
FoA a2 Ao

' NMR (CDCl;, 400 MHz) & 14.05 (s, 1H), 8.38 (d, J = 16.0 Hz, 1H), 8.04 (d, J = 15.9 Hz, 1H), 7.30 -

7.23 (m, 2H), 7.08 (ddd, J = 11.1, 7.3, 2.2 Hz, 1H), 6.55 (d, J = 9.9 Hz, 1H), 5.96 (s, 1H), 5.86 (s,
1H), 5.48 (d, J=9.9 Hz, 1H), 1.53 (s, 6H).

“C MMR (CDCls, 100 MHz) & 193.0, 166.9, 163.6, 161.1, 158.3, 157.0, 136.9, 136.9, 133.8, 133.6,

132.6, 132.6, 130.6, 130.5, 126.3, 126.3, 125.4, 122.8, 122.6, 116.3, 115.1, 114.9, 106.8, 102.5,
96.5, 78.8, 27.8.

MS (ESI') m/z caled for CyllyCIFO, [M + H]' 375.07; found 375.06.

HPLC &% 95 %, W3S AlZM(retention time) = 2.25% (Thermo 50 % method).

2-73. (E)-3-(2,6-dichloro-3-fluorophenyl )-1-(5, 7-dihydroxy-2, 2-dimethy1-2H-chromen-8-y1)prop—2-en-1-
one (BRL-067)

[3}gHE 1-73]

A7) AAe]l 1-29]  dnk H"ix BE §e (E)-3-(2,6-dichloro-3-fluorophenyl)-1-(7-hydroxy-5-
(methoxymethoxy)=-2,2-dimethyl-2H-chromen-8-y1)prop-2-en-1-one(13.2 mg, 0.029 mmol) % 2N HCI(58.2 ul,
0.116 mmol)o] FH+d MeOH:THF(4:1, 0.024 M)o] wk-G-ol o]o] MPLC(EtOAc/m=34F = 1:9) B prep-HPLCE A
ato] 3.5 mg(28 %ol APES F24 nAR Ik

HONIR (CDCly, 400 MHz) & 13.95 (s, 1H), 8.24 (d, J = 16.0 Hz, 1H), 7.85 (d, J = 16.1 Hz, 1H), 7.36
(dd, J=28.9, 4.9 Hz, 1), 7.10 (t, J = 8.4 Hz, 1H), 6.54 (d, J = 9.9 Hz, 1H), 5.96 (s, 1H), 5.89 (s,
1), 5.46 (d, J = 9.9 Hz, 1), 1.47 (s, 6H).
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“C NMR (CDCls, 100 MHz) & 192.2, 167.0, 158.7, 158.5, 157.0, 156.2, 135.7, 135.2, 135.1, 134.9,
130.0, 129.3, 129.2, 125.4, 122.6, 122.4, 116.9, 116.7, 116.2, 106.7. 102.4, 96.6, 78.7. 28.0.

MS (ESI') m/z caled for CylysCLFO, [M + H]' 409.03; found 409.11.

HPLC €% 95.4 %, MFE Al (retention time) = 2.32% (Thermo 50 % method).

AAld 3. 25dd fEAY FFHE FA (RS 2)

(g4 2]

Pd(OAC); & b
rac- EINAP Cs;c03 S HCl S
— =
Al GG § w0
oTf o N O g NHg

CHa-l, K7C03
o NH
o o
| CoHsl KaCOs O O
EtOH, 75°c NH N/\

3-1. (E)-1-(5-((diphenylmethylene)amino)-7-methoxy-2,2-dimethyl-2H-chromen-8-y1)-3-phenylprop-2-en-1-

one

[s}ehe 2-1]

A7 AAd 1-79] Ak A"z B E3F (E)-8-cinnamoyl-7-methoxy-2,2-dimethyl-2H-chromen-5-yl
trifluoromethanesulfonate(1.0 equiv., 72 mg, 0.15 mmol), benzophenone imine(2.0 equiv., 55.7 mg, 0.30
mmol), Pd(0Ac),(0.4 equiv., 13.8 mg, 0.06 mmol), Rac-BINAP(0.8 equiv., 77 mg, 0.12 mmol), ™ CeC05(2

equiv., 100 mg, 0.30 mmol)®] Rkgoll ojo] W:=o] A 3 glo] Ades I How AU,

3-2. (E)-1-(5-amino-7-methoxy-2,2-dimethyl-2H-chromen-8-yl )-3-phenylprop—2-en-1-one (BRL-059)

[3hgh= 2-2]

_72_



[0949]

[0950]

[0951]

[0952]

[0953]

[0955]

[0956]

[0957]
[0958]

[0959]

[0960]

[0961]

[0962]

[0964]

[0965]

[0966]
[0967]

ZIHS3d 10-2024-0156562

X710 Ao 1-59] Aut Hx EE E3 (E)-1-(5-((diphenylmethylene)amino)-7-methoxy-2,2-dimethyl -2H-
chromen—-8-y1)-3-phenylprop-2-en-1-one(1.0 equiv.)®] Wko] o]o] MPLC(EtOAc/m-32F = 2:1)= AHA|5HA
12.2 mg(23 9) 2] AP ES 3 Ho= At

' NMR (DMSO-ds, 400 MHz) & 7.65 - 7.62 (m, 2H), 7.41 - 7.39 (m, 3H), 7.26 (d, J = 16.1 Hz, 1H), 6.97

(d, J=16.0 Hz, 1H), 6.57 (d, J = 9.9 Hz, 1H), 5.90 (s, 1H), 5.70 (s, 2H), 5.43 (d, J = 9.9 Hz, 1H),
3.62 (s, 3H), 1.26 (s, 6H).

13C NMR (DMSO-ds, 100 MHz) & 192.34, 158.69, 152.47, 147.38, 142.10, 135.20, 130.53, 130.19, 129.45,

128.58, 125.03, 118.05, 107.70, 99.75, 90.98, 75.92, 55.60, 27.67.
MS (ESI+) m/z calcd for CyHyNOs 335.15; found 336.20 (M + H)ﬂ

HPLC <=%: 97.7 %, M55 Al7H(retention time) = 2.83% (Thermo 30 % method).

3-3. (E)-1-(5-(dimethylamino)-7-methoxy—2,2-dimethyl-2H-chromen-8-yl)-3-phenylprop—2-en-1-one  (BRL-
064)

[3hgt= 2-3]

A7 AN 1-69] AWk Azl FE  E3F (E)-1-(5-amino-7-methoxy-2,2-dimethyl -2H-chromen-8-y1)-3-
phenylprop—2-en-1-one(1.0 equiv., 22 mg, 0.06 mmol) % iodomethane(18.0 equiv., 73.5 pL, 1.18 mmol)<]
Hh-g-oll oJo] MPLC(EtOAc/m34t = 1:3) 2 A8t 9 mg(37 9] AAES I Aoz AT}

I NMR (DMSO-ds, 400 MHz) & 7.67 - 7.64 (m, 2H), 7.42 - 7.40 (m, 3H), 7.25 (d, J = 16.2 Hz, 1H), 6.98

(d, J=16.1 Hz, 1H), 6.46 (d, J = 9.7 Hz, 1H), 6.22 (s, 1H), 5.57 (d, J = 9.8 Hz, 1H), 3.73 (s, 3H),
2.78 (s, 6H), 1.28 (s, 6H).

“C MR (DMSO-ds, 100 MHz) & 193.11, 158.02, 152.73, 152.15, 143.68, 134.92, 130.84, 129.56, 129.48,

128.78, 126.15, 120.12, 111.68, 107.07, 94.24, 75.73, 56.03, 44.28, 27.17.
MS (ESI+) m/z caled for CyHasNOs 363.18; found 364.16 (M + H)ﬂ

HPLC &% 97.6 %, MFE A7 (retention time) = 2.05%(Thermo 30 % method).

3-4. (E)-1-(5-(dimethylamino)-7-methoxy—2,2-dimethy1-2H-chromen-8-yl)-3-phenylprop—-2-en-1-one =~ (BRL-
063)

(3} 2-4]

A7 AN 1-69] AWk Azl FE  E3F  (E)-1-(5-amino-7-methoxy-2,2-dimethyl -2H-chromen-8-y1)-3-
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phenylprop—2-en-1-one(1.0 equiv., 22 mg, 0.06 mmol) % iodoethane(18.0 equiv., 95 pL, 1.18 mmol)2] HF
<ol oo MPLC(EtOAc/m3A4k = 1:3) & A A3 12.6 mg(48 %) =S A IA R AU

I NMR (DMSO-ds, 400 MHz) & 7.67 - 7.64 (m, 2H), 7.42 - 7.40 (m, 3H), 7.26 (d, J = 16.1 Hz, 1H), 7.00

(d, J=16.1 Hz, 1H), 6.48 (d, J = 9.8 Hz, 1H), 6.31 (s, 1H), 5.58 (d, J = 9.8 Hz, 1H), 3.71 (s, 3H),
3.09 (q, J=7.0Hz, 4H), 1.27 (s, 6H), 1.03 (t, J = 7.0 Hz, 6H).

“C MR (DMSO-ds, 100 MHz) & 193.17, 157.74, 151.99, 150.33, 143.73, 134.86, 130.88, 129.48, 129.44,
128.81, 126.78, 119.83, 112.60, 109.84, 97.21, 75.85, 56.10, 46.97, 27.33, 12.82.

MS (ESI+) m/z calcd for CusllooNOs 391.21; found 392.20 (M + H)+.

HPLC &% 97.3 %, WFE A7 (retention time) = 3.63%(Thermo 30 % method).

3-5. (E)-1-(7-methoxy-2,2-dimethyl-5-(methylamino)-2H-chromen-8-yl)-3-phenylprop—2-en—1-one (BRL-070)

[3}gH= 2-5]

A7 AN 1-69] AWk Azl FE  E3F  (E)-1-(5-amino-7-methoxy-2,2-dimethyl -2H-chromen-8-y1)-3-
phenylprop—2-en-1-one(1.0 equiv., 23.1 mg, 0.06 mmol) 2 iodomethane(7.5 equiv., 32.2 pL, 0.51 mmol)
o] wkg-o oo} MPLC(EtOAc/m34t = 1:3) 2 FA|ste] 8 mg(32 %) WAES FA vAZ AU,

I NMR (DMSO-ds, 400 MHz) & 7.65 — 7.62 (m, 2H), 7.41 - 7.39 (m, 3H), 7.25 (d, J = 16.0 Hz, 1H), 6.98

(d, J=16.0 Hz, 1), 6.56 (d, J = 9.9 Hz, 1), 6.08 (d, J = 5.6 Hz, 1H), 5.77 (s, 1), 5.46 (d, J =
9.9 Hz, 1H), 3.71 (s, 3H), 2.78 (d, J = 3.8 Hz, 3H), 1.25 (s, 6H).

“C MR (DMSO-ds, 100 MHz) & 192.43, 159.31, 152.00, 147.78, 142.18, 135.18, 130.55, 130.20, 129.46,
128.59, 125.28, 117.60, 99.84, 86.87, 75.76, 55.82, 30.21, 27.50.

MS (ESI') m/z caled for CulNOs 349.17; found 350.09 (M + H)'.

HPLC &% 97.4 %, WFE A7 (retention time) = 3.09%(Thermo 30 % method).

3-6. (E)-1-(5-(ethylamino)-7-methoxy—-2,2-dimethyl-2H-chromen—-8-y1)-3—-phenylprop-2-en-1-one (BRL-071)

(3} 2-6]

A7 AN 1-69] AWk Azl FE  E3F  (E)-1-(5-amino-7-methoxy-2,2-dimethyl -2H-chromen-8-y1)-3-
phenylprop—2-en-1-one(1.0 equiv., 23.1 mg, 0.06 mmol) ! iodoethane(6.0 equiv., 12.8 pL, 0.41 mmol)<]
Hh-g-oll oJo] MPLC(EtOAc/m3A4t = 1:3) 2 AAste] 4.6 mg(17 ) o =S F A= A
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[1002]

ZIHSd 10-2024-0156562

' NMR (DMSO-ds, 400 MHz) & 7.65 - 7.63 (m, 2H), 7.41 - 7.39 (m, 3H), 7.26 (d, J = 16.1 Hz, 1H), 6.98

(d, J=16.1 Hz, 1H), 6.63 (d, J = 10.0 Hz, 1H), 5.86 (t, J =5.3 Hz, 1H), 5.81 (s, 1H), 5.46 (d, J =
9.9 Hz, 1H), 3.70 (s, 3H), 3.21 - 3.14 (m, 2H), 1.25 (s, 6H), 1.21 (t, J=7.1Hz, 3H).

13C NMR (DMSO-ds, 100 MHz) & 159.22, 152.14, 146.83, 142.14, 135.18, 130.56, 130.17, 129.46, 128.60,
125.12, 117.85, 107.58, 99.96, 87.24, 75.71, 55.80, 37.84, 27.51, 14.82.

MS (ESI+) m/z calcd for CystysNOs 363.18; found 364.12 (M + H)+.

HPLC &%: 95.1 %, M&FE& AlZH(retention time) = 3.15% (Thermo 30 % method).

AAd 4. 2E4d FEAY THE IS4 3)

[RE-8-2) 3]

benzaldehyde, 30% KOH o 9 | 2N HCl aqueous soln. & 9 |
EIOH, 50 °C AT VeOH, 60 °C AN

e OMOM o OH

Ar=
o o l cl F
] F\[j‘a [j’a (j"i
H
~
o CMOM @
o o o o morpholine, Pd(OAc)>
2N HCl aqueous soln | pheny! trifimide, K;C O3 | rac-BINAP, Cs;CO3
(B i ey et
MeOH, 60 °C DMF toluene, 110 °C
o OH o oTf
/
o o o o H
| benzaldehyde, 30% KOH | i
it AR -
EtOH, 50 °C AT Uw
~, 5 ~,
AN
Lo N

4-1. (E)-3-(3-fluorophenyl)-1-(7-methoxy—5-(methoxymethoxy)-2, 2-dimethyl-2H-chromen-8-y! ) prop-2-en—1-
one

(3185 3-1]

O OMOM

A7 AAd 1-19) dwk "z AZ £33 1-(7-methoxy-5-(methoxymethoxy)-2, 2-dimethy] —2H-chromen-8-
yl)ethan-1-one(28 mg, 0.096 mmol) ¥ 3-fluorobenzaldehyde(15.2 puL, 0.144 mmol)e] ¥kZo] o]0
MPLC(EtOAc/m=4F = 1:5)2 A|ste] 26.4 mg(69 9o AWAAES 4 uAZ AU

I NR (CDC13, 400 MHz) & 7.38 - 7.28 (m, 3H), 7.21 (dt, J = 9.5, 2.0 Hz, 1H), 7.06 (tdd, J = 8.1,

2.6, 1.3 Hz, 1), 6.96 (d, J = 16.1 Hz, 1H), 6.62 (d, J = 10.0 Hz, 1H), 6.32 (s, 1H), 5.48 (d, J =
10.0 Hz, 1H), 5.22 (s, 2H), 3.77 (s, 3H), 3.52 (s, 3H), 1.35 (s, 6H).

MS (ESI+) m/z calcd for CystysFOs [M + H]+ 399.15; found 399.00.

4-2. (E)-3-(2-fluorophenyl)-1-(7-methoxy—5-(methoxymethoxy)-2, 2-dimethyl-2H-chromen-8-y! ) prop-2-en—1-
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X710 AAld 1-19] guk "z AS E3F 1-(7-methoxy-5-(methoxymethoxy)-2,2-dimethyl -2H-chromen—8-
yl)ethan-1-one(30.9 mg, 0.106 mmol) % 2-fluorobenzaldehyde(16.7 pL, 0.159 mmol)e] wkZol] o]o]
MPLC(EtOAc/n-3AF = 1:4)2 AAsle] 37.1 mg(88 %) o HAES 34 uA=E AU}

1H NMR (CDCls, 400 MHz) &6 7.60 - 7.54 (m, 2H), 7.37 - 7.31 (m, 1H), 7.16 (td, J = 7.6, 1.1 Hz, 1H),
7.10 - 7.05 (m, 2H), 6.61 (d, J=9.9 Hz, 1H), 6.32 (s, 1H), 5.48 (d, J = 10.0 Hz, 1H), 5.22 (s, 2H),
3.77 (s, 3H), 3.52 (s, 3H), 1.36 (s, 6H).

MS (ESI') m/z caled for CullsFOs [M + H]' 399.15: found 399.26.

4-3. (E)-3-(2-chlorophenyl)-1-(7-methoxy—5-(methoxymethoxy)-2, 2-dimet hyl-2H-chromen-8-yl ) prop-2-en—1-
one

[3}3H= 3-3]

Cl o O |

Phe®
~o OMOM

X710 AAld 1-19] guk "z AR E3F 1-(7-methoxy-5-(methoxymethoxy)-2,2-dimethyl -2H-chromen—8-
yl)ethan-1-one(29.7 mg, 0.102 mmol) % 2-chlorobenzaldehyde(17.2 pL, 0.152 mmol)2] wkZol] o]o]
MPLC(EtOAc/m3A4F = 1:4) 2 AAIske] 33.1 mg(79 %) A= F4 ed= Aqlth

1H NMR (CDCls, 400 MHz) & 7.82 (d, J = 16.1 Hz, 1H), 7.70 - 7.66 (m, 1H), 7.40 - 7.38 (m, 1H), 7.29 -
7.27 (m, 2H), 6.96 (d, J = 16.0 Hz, 1), 6.61 (d, J = 10.0 Hz, 1), 6.32 (s, 1), 5.48 (d, J = 9.9 Hz,
1H), 5.22 (s, 2H), 3.77 (s, 3H), 3.51 (s, 3H), 1.36 (s, 6H).

MS (ESI') m/z caled for CullClOs [M + H]' 415.12; found 415.21.

4-4. (E)-3-(3-fluorophenyl)-1-(5-hydroxy-7-methoxy-2, 2-dimethy1-2H-chromen—8-y1)prop—2-en-1-one (BRL-
060)

[3}3H= 3-4]

X710 AAo 1-2¢] AWk "zl BE £33k (E)-3-(3-fluorophenyl)-1-(7-methoxy-5-(methoxymethoxy)-2,2-
dimethyl -2H-chromen-8-y1)prop-2-en-1-one(26.4 mg, 0.066 mmol) % 2N HC1(133 pl, 0.265 mmol)o] &=
MeOH(0.03 M)e] wEg-ell o]o] MPLC(EtOAc/m34F = 1:2) 9 prep-HPLC= A A3l 5.3 mg(23 %) BAH=S &
A AR DA
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' NMR (CDCl;, 400 MHz) & 7.43 (d, J = 16.0 Hz, 1H), 7.37 - 7.28 (m, 2H), 7.22 (dt, J = 9.8, 2.0 Hz,

1H), 7.07 (ddd, J = 8.5, 6.8, 1.9 Hz, 1H), 7.02 (d, J = 16.0 Hz, 1H), 6.80 (s, 1H), 6.58 (d, J = 9.9
Hz, 1H), 5.90 (s, 1H), 5.46 (d, J = 10.0 Hz, 1H), 3.56 (s, 3H), 1.37 (s, 6H).

13C NMR (CDCls, 100 MHz) & 193.9, 164.4, 162.0, 158.6, 154.5, 153.2, 142.5, 142.5, 137.6, 137.5,

130.6, 130.5, 130.2, 126.8, 124.4, 124.4, 117.3, 117.1, 116.2, 114.7, 114.5, 110.8, 103.1, 92.3, 77.2,
55.7, 28.0.

MS (ESI') m/z caled for CuMoFO, [M + H] 355.13; found 355.15.

HPLC <=%: 100 %, W55 Al7H(retention time) = 3.34% (Agilent 50 % method).

4-5. (E)-3-(2-fluorophenyl)-1-(5-hydroxy—-7-methoxy-2, 2-dimethyl-2H-chromen-8-y1)prop—2-en-1-one (BRL-
061)

[3}8E 3-5]

A7 AAo 1-29] duwt HA BE E3F (E)-3-(2-fluorophenyl)-1-(7-methoxy-5-(methoxymethoxy)-2,2-
dimethyl -2H-chromen-8-y1)prop-2-en-1-one(34.8 mg, 0.087 mmol) % 2N HC1(175 pnl, 0.349 mmol)o] T
MeOH(0.03 M)&] Hk-S-ofl o]o] MPLC(EtOAc/m-3AF = 1:2) % prep-HPLCZ A AIEe] 7 mg(22 %) HAHES 34
AR AU

" NMR (CDCls, 400 MHz) & 7.63 (d, J = 16.2 Hz, 1H), 7.57 (td, J = 7.6, 1.7 Hz, 1H), 7.34 (tdd, J =
7.4, 5.2, 1.7 Hz, 1), 7.18 - 7.13 (m, 2H), 7.10 - 7.06 (m, 1H), 7.01 - 6.96 (m, 1H), 6.58 (d, J = 9.9
Hz, 1H), 5.89 (s, 1H), 5.45 (d, J = 9.9 Hz, 1H), 3.54 (s, 3H), 1.37 (s, 6H).

“C MMR (CDCls, 100 MHz) & 194.2, 162.9, 160.3, 158.7, 154.5, 153.2, 136.5, 136.4, 131.7, 131.7,
131.4, 131.3, 129.4, 129.4, 126.8, 124.6, 124.6, 123.3, 123.2, 116.4, 116.2, 110.9, 103.2, 92.3, 77.2.
55.7, 27.9.

MS (ESI') m/z caled for CuHFO, [M + H]' 355.13; found 355.14.

HPLC <% 95.6 %, FE A7 (retention time) = 1.87%(Thermo 50 % method).

4-6. (E)-3-(2-chlorophenyl)-1-(5-hydroxy-7-methoxy-2, 2-dimethy1-2H-chromen—8-y1)prop—2-en-1-one (BRL-
062)

[3}3H= 3-6]

A7 AAo 1-2¢] Ay Azl BE £3F (E)-3-(2-chlorophenyl)-1-(7-methoxy-5-(methoxymethoxy)-2,2-
dimethyl-2H-chromen-8-y1)prop-2-en-1-one(33.1 mg, 0.080 mmol) 2 2N HC1(160 pl, 0.319 mmol)o] SHfH-+
MeOH(0.03 M)2] whg-o o]o] MPLC(EtOAc/m3NAF = 1:2) 2 prep-HPLCE AA3}e] 7.2 mg(24 %) o] BAHES 3}
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A A2 AT

I NMR (CDC13, 400 MHz) & 7.90 (d, J = 16.0 Hz, 1H), 7.69 - 7.67 (m, 1H), 7.42 - 7.37 (m, 1H), 7.32 -

7.27 (m, 2H), 7.14 (s, 1), 7.03 (d, J = 16.0 Hz, 1H), 6.58 (d, J = 10.0 Hz, 1H), 5.90 (s, 1H), 5.45
(d, J=10.0 Hz, 1H), 3.53 (s, 3H), 1.37 (s, 6H).

“C MMR (CDCls, 100 MHz) & 194.2, 158.6, 154.8, 153.2, 139.7, 135.4, 133.4, 131.3, 131.1, 130.4,
127.8, 127.2, 126.6, 116.3, 110.5, 103.2, 92.2, 77.2. 55.6, 28.0.

MS (ESI') m/z caled for CaHyClOs [M + H]' 371.10; found 371.18.

HPLC €£%: 96.9 %, MFE Al (retention time) = 1.96% (Thermo 50 % method).

4-7. 1-(5-hydroxy-7-methoxy-2,2-dimethy1-2H-chromen-8-yl)ethan-1-one

[3}3H= 3-7]

X710 AAld 1-29] Aub Hx BE E3F 1-(7-methoxy-5-(methoxymethoxy)-2,2-dimethyl -2H-chromen—8-
yl)ethan-1-one(268 mg, 0.916 mmol) = 2N HCI1(916 pnl, 1.832 mmol)o] &-F3¥ MeOH(0.03 M) wHZo] o]o]
MPLC(EtOAc/n-3AF = 1:1) 2 AAsF] 96.4 mg(42 %)o] AAES M uH =2 AJr};

' NMR (CDCl;, 400 MHz) & 7.13 (s, 1H), 6.54 (d, J = 10.0 Hz, 1H), 5.80 (s, 1H), 5.45 (d, J = 9.9 Hz,

1H), 3.50 (s, 3H), 2.51 (s, 3H), 1.41 (s, 6H).

MS (ESI+) m/z calcd for CuiOs [M + H]+ 249.10; found 249.23.

4-8. Synthetic procedure 8-acetyl-7-methoxy-2,2-dimethyl-2H-chromen-5-y1 trifluoromethanesulfonate

[3}H= 3-8]

1-(5-hydroxy-7-methoxy-2, 2-dimethyl -2H-chromen-8-y1 )ethan-1-one(1.0 equiv., 86 mg, 0.346 mmol) %
KsC05(2.2 equiv., 105 mg, 0.762 mmol)9] &%Eo] 3% N Mdimethylformamide(0.15 M, 2.31 ml)ell M

phenyl-bis(trifluoromethanesul fonimide)(2.2 equiv., 272 ul, 0.762 mmol)E AH7}stgdth. A7) whe 23 &
S AL2AM 4AZF Fob wkelar, AHFES EtOAcE FEIFT. 29 ue, AsE fUES 9=
A8k, MgSo,= A=xst § ofstar, 74t stoll SAIZ Y. AAFE FFES MPLC(EtOAc/n-3A4t = 1) =
AABE 112 mg(85 %) WAES AT od=2 )

1H NMR (CDCls, 400 MHz) & 6.44 (d, J = 10.1 Hz, 1H), 6.36 (s, 1H), 5.69 (d, J = 10.1 Hz, 1H), 3.79 (s,

3H), 2.47 (s, 3H), 1.43 (s, 6H).
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MS (ESI+) m/z calced for CisHisFs06S [M + H]+ 381.05; found 381.02.

4-9. 1-(7-methoxy-2,2-dimethyl-5-morphol ino—2H-chromen—-8-y!)ethan-1-one

[3}8E 3-9]

o) N

0

o A AT 1-79] gulk Az B B3 8-acetyl-7-methoxy-2,2-dimethyl -2H-chromen-5-y1
trifluoromethanesulfonate(1.0 equiv., 20 mg, 0.053 mmol), morpholine(2.0 equiv., 9.16 pnl, 0.105
mmol), Rac-BINAP(0.1 equiv., 3.27 mg, 5.26 umol), Cs;C05(2.0 equiv., 34.3 mg, 0.105 mmol), %

palladium acetate(0.05 equiv., 0.590 mg, 2.63 umol)e] WkS-o] o]o] MPLC(EtOAc/m3At = 1:3)& A=Al
10.8 mg(63 9] AAHES AFA 29= At

' NR (CDCl;, 400 MHz) & 6.45 (d, J = 9.8 Hz, 1H), 6.07 (s, 1H), 5.51 (d, J = 9.8 Hz, 1H), 3.86 -

3.84 (m, 4H), 3.79 (s, 3H), 3.98 - 2.96 (m, 4H), 2.48 (s, 3H), 1.41 (s, 6H).

MS (EST) m/z caled for CihyNO, [M + H]' 318.16; found 318.16.

4-10. 1-(7-methoxy-5-(2-azaspirol3.3]heptan-2-yl)-2H-chromen-8-yl)ethan-1-one

[3}gHE 3-10]

o A AT 1-79] guk Az B B3 8-acetyl-7-methoxy-2,2-dimethyl-2H-chromen-5-y1
trifluoromethanesulfonate(1.0 equiv., 33.3 mg, 0.08 mmol), 2-azaspirol[3.3lheptaneloxalic acid](2.0
equiv., 17.0 mg, 0.17 mmol), Rac-BINAP(0.8 equiv., 43.6 mg, 0.07 mmol), CsyC05(3.0 equiv., 86 mg, 0.26

mmol), & palladium acetate(0.4 equiv., 7.86 mg, 0.03 mmol)2] Wk&of o]o] MPLC(EtOAc/m-3AAt = 1:2)& A
Aste] 19.1 mg(66 %)< WAES 4 HoZ AT},

' NMR (DMSO-ds, 400 MHz) &(d, J =9.7 Hz, 1H), 5.59 (s, 1H), 5.47 (d, J = 10.0 Hz, 1H), 3.97 (s, 3H),
3.70 (s, 3H), 2.31 (s, 4H), 2.16 (t, J = 7.6 Hz, 4H), 1.80 - 1.79 (m, 2H), 1.34 (s, 6H).

MS (ESI+) m/z calcd for CyHesNOs; 327.18; found 328.09 (M + H)ﬂ

4-11. (E)-3-(3~-fluorophenyl)-1-(7-methoxy-2, 2-dimet hy 1 -5-morphol i no-2H-chromen—-8-y1 ) prop—2-en-1-one
(BRL-052)
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A7 AAd 1-19] AHE Ax AS E3F 1-(7-methoxy-2,2-dimethyl-5-morphol ino—2H-chromen—-8-yl)ethan-1-
one(11.4 mg, 0.036 mmol) % 3-fluorobenzaldehyde(5.70 uL, 0.054 mmol)2] ®rgof o]o] MPLC(EtOAc/n-&At
= 1:2)2 AASI 11.1 mg(70 D)ol AAPAES A uAZ AU},

1H NMR (CDCls, 400 MHz) & 7.38 - 7.28 (m, 3H), 7.21 (dt, J = 9.7, 2.0 Hz, 1H), 7.08 - 7.03 (m, 1H),
6.97 (d, J=16.1 Hz, 1H), 6.48 (d, J =9.7 Hz, 1), 6.13 (s, 1H), 5.51 (d, J = 9.8 Hz, 1H), 3.88 (t,
J=4.5Hz, 4H), 3.79 (s, 3H), 3.03 - 3.01 (m, 4H), 1.36 (s, 6H).

3C NMR (CDCls, 100 MHz) & 193.6, 164.4, 161.9, 158.5, 152.9, 151.6, 142.3, 142.3, 137.6, 137.5, 130.5,
130.4, 130.2, 127.0, 124.3, 124.3, 119.0, 117.1, 116.9, 114.7, 114.4, 113.1, 108.5, 93.9, 76.1, 67.2,
56.0, 52.7, 27.4.

MS (ESI+) m/z calcd for Cosll,gFNO, [M + H]+ 424 .18; found 424.31.

HPLC &% 95.4 %, WFE A7 (retention time) = 2.21%(Thermo 50 % method).

4-12. (E)-1-(7-methoxy-2,2-dimethyl-5-(2-azaspirol3.3]heptan-2-yl)-2H-chromen-8-y1)-3-phenylprop-2-en—-
1-one (BRL-077)

[3}gHE 3-12]

A7 A 1-19] ddl AxF AZ B3 1-(7-methoxy-2,2-dimethyl-5-(2-azaspiro[3.3]heptan-2-y1)-2H-
chromen-8-yl)ethan-1-one(19.1 mg, 0.05 mmol) % benzaldehyde(17.8 uL, 0.17 mmol)¢] HFgo] o]0
MPLC(EtOAc/m=34F = 1:4) 2 A8t 12.6 mg(51 9] A= FA Ho=m dqdth

' NMR (DMSO-ds, 400 MHz) &- 7.64 (m, 2H), 7.42 - 7.40 (m, 3H), 7.25 (d, J = 16.1 Hz, 1H), 6.97 (d, J

= 16.1 Hz, 1H), 6.43 (d, J = 9.9 Hz, 1H), 5.65 (s, 1H), 5.45 (d, J = 9.9 Hz, 1H), 4.02 (s, 4H), 3.69
(s, 30), 2.19 (t, J=7.6 Hz, 4H), 1.84 - 1.77 (m, 2H), 1.26 (s, 6H).

MS (ESI+) m/z calcd for CollegNO; 415.21; found 416(M + H)ﬂ

HPLC <% 99.3 %, W%E A 7F(retention time) = 3.54%(Thermo 50 % method).

4-13, (E)-3-(2-fluorophenyl)-1-(7-methoxy-2, 2-dimet hy 1 -5-morphol i no-2H-chr omen—-8-y1 ) prop—2-en-1-one
(BRL-051)
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N

L_o

A7 AAd 1-19] AHE Ax AS E3F 1-(7-methoxy-2,2-dimethyl-5-morphol ino—2H-chromen—-8-yl)ethan-1-
one(23.6 mg, 0.074 mmol) & 2-fluorobenzaldehyde(11.8 uL, 0.112 mmol)¢] w+rof o]o] MPLC(EtOAc/n-& 4k
= 1:2)2 AAE] 27 mg(82 %9 AAHES 4 Az AUk

1H NMR (CDCls, 400 MHz) & 7.60 - 7.54 (m, 2H), 7.34 (dddd, J = 8.5, 7.1, 5.2, 1.7 Hz, 1), 7.15 (td, J

=7.6, 1.2 Hz, 1H), 7.11 - 7.05 (m, 2H), 6.48 (d, J = 9.8 Hz, 1H), 6.13 (s, 1H), 5.50 (d, J = 9.8 Hz,
1H), 3.89 - 3.87 (m, 4H), 3.79 (s, 3H), 3.03 - 3.01 (m, 4H), 1.36 (s, 6H).

“C MMR (CDCls, 100 MHz) & 193.9, 162.8, 160.2, 158.5, 152.9, 151.5, 136.2, 136.2, 131.6, 131.6,

131.4, 131.3, 129.3, 129.2, 127.0, 124.6, 124.5, 123.4, 123.3, 119.1, 116.4, 116.2, 113.2, 108.5,
94.0, 76.1, 67.3, 56.0, 52.7, 27.4.

MS (ESI+) m/z calcd for Cosll,gFNO, [M + H]+ 424 .18; found 424.33.

HPLC &% 95.5 %, WFE A7t (retention time) = 1.56%(Thermo 80 % method).

4-14, (E)-3-(2-chlorophenyl)-1-(7-methoxy-2, 2-dimet hy1-5-morphol i no-2H-chromen—-8-y1 ) prop—2-en-1-one
(BRL-044)

[3}gHE 3-14]

A7 AAA 1-19] AHE Ax AS E3F 1-(7-methoxy-2,2-dimethyl-5-morphol ino-2H-chromen-8-yl)ethan-1-
one(10.8 mg, 0.034 mmol) 2 2-chlorobenzaldehyde(7.17 mg, 0.051 mmol)2] W&ol o]o] MPLC(EtOAc/n-&At
= 1:3) ¥ prep-HPLCE AA3t] 7.7 mg(50 %) 2 AAES 34 o A= At}

I NMR (CDC15, 400 MHz) & 7.82 (d, J = 16.1 Hz, 1H), 7.69 - 7.66 (m, 1H), 7.41 - 7.37 (m, 1H), 7.31 -

7.25 (m, 2H), 6.97 (d, J = 16.1 Hz, 1H), 6.48 (d, J = 9.8 Hz, 1H), 6.13 (s, 1H), 5.50 (d, J = 9.8 Hz,
1H), 3.89 - 3.86 (m, 4H), 3.79 (s, 3H), 3.03 - 3.00 (m, 4H), 1.36 (s, 6H).

PC NMR (CDCls, 100 MHz) & 193.8, 158.4. 152.9. 151.5, 139.6, 135.2. 133.5. 131.3, 131.0, 130.3,
127.8, 127.2. 127.0, 119.1, 113.1, 108.5, 93.9, 76.1, 67.3, 56.0, 52.7, 27.4.

MS (ESI+) m/z calcd for CusllysCINO, [M + H]+ 440.16; found 440.28.

HPLC €£%=: 97.2 %, MFE Al (retention time) = 2.33%(Thermo 50 % method).

AAld 5. 25dd fEAY FFE FA (RS 4)
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[1107]

[1108]

[1110]

[1111]

[1112]

[1113]

[1114]

[1115]

[1117]

[1118]

[1119]
[1120]

[1121]
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R-X, K;CO3
acetone, 40 °C

2N HCI agqueous solin.
MeOH, 60 °C

(0] OMOM

R = methyl, ethyl, isopropyl, benzyl

BnBr, K;CO4
acetone, 40 °C

R = methyl, ethyl, isopropyl, benzyl

5-1. (E)-1-(7-isopropoxy—-5-(methoxymethoxy)-2,2-dimethyl-2H-chromen-8-y1)-3-phenylprop-2-en—-1-one

[s}ehe 4-1]

0 O |
DINDS
>—O OMOM

A7 AAlo 1-39] At d3 (& E3F (E)-1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethyl -2H-chromen-8-yl )-
3-phenylprop—2-en-1-one(30mg, 0.082 mmol) % 2-iodopropane(40.9 pul, 0.409 mmol)2] ¥HkZol ]9
MPLC(EtOAc/m=34F = 1:9) 2 AAlste] 25.8 mg(77 %) BH=S 4 ed= A3tk

1H NMR (CDCls, 400 MHz) & 7.52 (dd, J = 6.7, 2.9 Hz, 2H), 7.38 - 7.34 (m, 4H), 6.95 (d, J = 16.1 Hz,

1), 6.61 (d, J = 10.0 Hz, 1H), 6.32 (s, 1H), 5.47 (d, J = 10.0 Hz, 1H), 5.20 (s, 2H), 4.49 (hept, J =
6.0 Hz, 1H), 3.51 (s, 3H), 1.35 (s, 6H), 1.24 (d, J = 6.1 Hz, 6H).

MS (ESI+) m/z calcd for CostygOs [M + H]+ 409.19; found 409.18.

5-2. (E)-1-(7-ethoxy-5-(methoxymethoxy)-2,2-dimethyl-2H-chromen-8-yl)-3-phenyl prop-2-en-1-one

[3hgt= 4-2]

O O |

P8P
o OMOM

A7) A e 1-39] dut Az} (B £33 (E)-1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethy | ~2H-chromen-8-y1)-
3-phenylprop—2-en-1-one(30 mg, 0.082 mmol) % iodoethane(32.9 nl, 0.409 mmol)e] ¥WhkS-of o]0
MPLC(EtOAc/n-AF = 1:9)& A8l 27.4 mg(85 %) FAHES FA 142 AUk

1H NMR (CDCls, 400 MHz) & 7.54 - 7.51 (m, 2H), 7.40 - 7.35 (m, 4H), 6.97 (d, J = 16.1 Hz, 1H), 6.61

(d, J=9.9 Hz, 1H), 6.30 (s, 1H), 5.47 (d, J = 10.0 Hz, 1H), 5.21 (s, 2H), 4.00 (g, J = 7.0 Hz, 2H),
3.51 (s, 3H), 1.35 (s, 6H), 1.29 (t, J = 7.0 Hz, 3H).
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[1124]

[1125]

[1126]
[1127]

[1128]

[1129]

[1131]

[1132]

[1133]
[1134]

[1135]

[1136]

[1137]

[1138]

[1140]
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MS (ESI') m/z caled for CoflgOs [M + H]™ 395.18; found 394.90.

5-3. (E)-1-(7-(benzyloxy)-5-(methoxymethoxy)—-2, 2-dimethy1-2H-chromen-8-y1)-3-phenyl prop-2-en—-1-one

[3hgH= 4-3]

A7 AAlo 1-39] At 43 (& E3F (E)-1-(7-hydroxy-5-(methoxymethoxy)-2, 2-dimethyl -2H-chromen-8-yl )-
3-phenylprop—2-en-1-one(10.5 mg, 0.029 mmol) % benzyl bromide(1.5 equiv., 5.11 pl, 0.043 mmol)<¢] Wt
ol ool MPLC(EtOAc/n-3%t = 1:9)= ZgAlete] 12.1 mg(92 %) o] A ES AA uAZ A3t

1H NMR (CDCls, 400 MHz) & 7.51 - 7.47 (m, 2H), 7.40 - 7.31 (m, 6H), 7.27 - 7.22 (m, 3H), 6.99 (d, J =
16.1 Hz, 1H), 6.60 (d, J = 10.0 Hz, 1H), 6.38 (s, 1H), 5.48 (d, J = 10.0 Hz, 1H), 5.16 (s, 2H), 5.06
(s, 2H), 3.48 (s, 3H), 1.35 (s, 6H).

MS (ESI') m/z caled for CuollosOs [M + H]™ 457.19; found 457.18.

5-4. (E)-1-(5-hydroxy-7-isopropoxy-2,2-dimethyl-2H-chromen—8-y! )-3-phenylprop—2-en-1-one (BRL-068)

[3hgH= 4-4]

A7) AAd 1-29] Ak Az} BE £33 (E)-1-(7-isopropoxy-5-(methoxymethoxy)-2, 2-dimethy | —2H-chr omen-8-
y1)-3-phenylprop—2-en-1-one(25.8 mg, 0.063 mmol) % 2N HC1(126 pl, 0.253 mmol)o] 3FF= MeOH(0.03 M)
o] wh-go] o]o] MPLC(EtOAc/n-34t = 1:4)2 A3t 5.2 mg(22 %) AAAES 4 A2 AU

I NMR (CDC13, 400 MHz) & 7.51 (dd, J = 6.7, 2.9 Hz, 2H), 7.39 - 7.35 (m, 4H), 6.97 (d, J = 16.1 Hz,

1), 6.55 (d, J=9.9 Hz, 1H), 5.97 (s, 1H), 5.71 (s, 1H), 5.47 (d, J = 9.9 Hz, 1H), 4.36 (hept, J =
6.3 Hz, 1H), 1.35 (s, 6H), 1.21 (d, J = 6.0 Hz, 6H).

“C MMR (CDCls, 100 MHz) & 194.4, 156.8, 153.3, 152.8, 144.1, 135.3, 130.2, 129.4, 129.0, 128.4,

127.1, 116.0, 112.8, 103.2, 94.5. 76.9. 71.3, 27.9, 22.1.
MS (EST') m/z caled for CulluOy [M + H1' 365.17; found 365.11.

HPLC €£=: 97.8 %, M&FE Al (retention time) = 2.03% (Thermo 50 % method).

5-5. (E)-1-(7-ethoxy-5-hydroxy—2,2-dimethy1-2H-chromen-8-y1)—-3-phenylprop-2—-en-1-one (BRL-069)
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[1141]

[1142]

[1143]

[1144]

[1145]

[1146]

[1147]

[1149]

[1150]

[1151]

[1152]

[1153]

[1154]

[1155]

[1156]

[1157]
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0
0 OH

A7) AA e 1-29] dut Az} BE £33 (E)-1-(7-ethoxy-5-(methoxymethoxy)-2, 2-dimethy | ~2H-chromen-8-y1)-
3-phenylprop—2-en-1-one(25.8 mg, 0.065 mmol) 2 2N HC1(131 pl, 0.262 mmol)o] &= MeOH(0.03 M)e] Wk
2o o]o] MPLC(EtOAc/m3AF = 1:4) 2 prep-HPLCE A A3}e] 8.3 mg(35 %) BAES FA vz AA);

' NR (DMSO, 400 MHz) & 9.99 (s, 1M), 7.67 - 7.65 (m, 2H), 7.42 - 7.40 (m, 3H), 7.26 (d, J = 16.1
Hz, 1H), 6.97 (d, J = 16.1 Hz, 1H), 6.53 (d, J = 9.9 Hz, 1H), 6.10 (s, 1H), 5.50 (d, J = 9.9 Hz, 1H),
3.92 (q, J=6.9 Hz, 2H), 1.25 (s, 6H), 1.18 (t, J = 6.9 Hz, 3H).

13C NMR (DMSO, 100 MHz) & 192.6, 156.9, 154.7, 151.5, 143.1, 134.5, 130.3, 129.2, 129.0, 128.3, 126.0,
116.6, 110.0, 102.5, 92.8, 76.1, 63.5, 27.3, 14.5.

MS (ESI') m/z caled for CooblpOy [M + H]™ 351.15; found 351.11.

HPLC <=%: 96.2 %, WF5 Al7H(retention time) = 1.97% (Thermo 50 % method).

5-6. (E)-1-(7-(benzyloxy)-5-hydroxy-2,2-dimethyl-2H-chromen—8-y! )-3-phenylprop—2-en-1-one (BRL-072)

[3hgH= 4-6]

A7 AX e 1-29] ARk Axat BE £33 (E)-1-(7-(benzyloxy)-5-(methoxymethoxy)-2, 2-dimethy 1 —2H-chr omen-8-
y1)-3-phenylprop—2-en-1-one(12.1 mg, 0.027 mmol) % 2N HCI(53.0 nl, 0.106 mmol)o] <= MeOH(0.03
M) <] HEg-o oo MPLC(EtOAc/m-84t = 1:4) 2 A3t 2.2 mg(20 9 AAAES 34 uAZ Ao

I NMR (CDC13, 100 MHz) & 7.51 (dd, J = 6.6, 3.1 Hz, 2H), 7.42 (d, J = 16.1 Hz, 1H), 7.38 - 7.36 (m,

3H), 7.27 - 7.20 (m, 5H), 7.02 (d, J = 16.1 Hz, 1H), 6.53 (d, J = 9.9 Hz, 1H), 5.99 (s, 1H), 5.98 (s,
1), 5.45 (d, J=9.9 Hz, 1), 4.91 (s, 2H), 1.35 (s, 6H).

' NIR (MeOD, 400 MHz) & 7.55 - 7.52 (m, 2H), 7.40 - 7.36 (m, 4H), 7.33 - 7.30 (m, 2H), 7.25 - 7.18
(m, 3H), 7.00 (d, J=16.0 Hz, 1H), 6.60 (d, J = 9.9 Hz, 1H), 6.16 (s, 1H), 5.47 (d, J = 9.9 Hz, 1H),
5.02 (s, 2H), 1.32 (s, 6H).

13C NMR (MeOD, 100 MHz) & 196.8, 158.7, 156.7, 153.8, 146.4, 138.1, 136.1, 131.6, 130.2, 130.1, 129.5,
129.4, 128.8, 128.3, 127.3, 117.7, 111.6, 104.7, 94.2, 77.9, 71.3, 28.1.

MS (ESI+) m/z calced for CoHoOy [M + H]+ 413.17; found 413.16.

HPLC <=%=: 97.1 %, W55 Al7H(retention time) = 2.82% (Thermo 50 % method).
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5-7. (E)-1-(5-(benzyloxy)-7-methoxy-2,2-dimethyl-2H-chromen—8-yl )-3-phenylprop-2-en-1-one (BRL-023)

[s}ehe 4-7]

A71 AAe 1-39) dwt Ax CE B3 (E)-1-(5-hydroxy-7-methoxy-2,2-dimethyl ~2H-chromen-8-y1)-3-
phenylprop—2-en-1-one(7.5 mg, 0.022 mmol) % benzyl bromide(1.77 ul, 0.015 mmol)e] ¥Hkgof o]d]
MPLC(EtOAc/m=34F = 1:5) 2 prep-HPLCE AAste] 2.1 mg(32 99 AAH=S A4 1A= Ao

I NMR (CDC13, 400 MHz) & 7.52 (dd, J = 6.7, 3.0 Hz, 2H), 7.47 - 7.35 (m, 9H), 6.99 (d, J = 16.1 Hz,

1), 6.67 (d, J = 10.0 Hz, 1H), 6.13 (s, 1H), 5.46 (d, J = 10.0 Hz, 1H), 5.13 (s, 2H), 3.75 (s, 3H),
1.35 (s, 6H).

“C MR (CDCls, 100 MHz) & 193.9, 158.5, 156.0, 152.5, 144.2, 136.8, 135.3, 130.3, 129.3, 129.0,
128.8, 128.4, 128.3, 127.5, 127.0, 116.6, 112.0, 104.8, 89.7, 77.0, 70.7, 56.1, 28.0.

MS (ESI+) m/z calcd for Cogllps0s [M + H]+ 427.18; found 427.34.

HPLC €% 95.2 %, M&FE Al (retention time) = 3.46% (Agilent 80 % method).

AAld 6. 2Edd f=AY FFHE A (F-E4 5)

[Wh&-2] 5]

O

HO = OH

=

OH
37% HCHO, conc H,50,

EtOH, rt

R =2-Cl, 2-F, 3-F

6-1. (E)-1-(6-(3-acetyl-2,4,6-trihydroxy-5-methylbenzyl)-5,7-dihydroxy-2, 2-dimethyl-2H-chromen-8-y1)-
3-(3-fluoropheny! )prop—2-en—-1-one (BRL-028)
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[1173]

[1174]

[1175]

[1176]

[1177]
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[1179]

[1181]

[1182]
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[1185]

[1186]
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A7) AXN e 1-4¢9 ARk Az DE E3  (E)-1-(5,7-dihydroxy-2,2-dimethyl -2H-chromen-8-y1)-3-(3-
fluorophenyl)prop-2-en-1-one(13.7 mg, 0.040 mmol) 2 1-(2,4,6-trihydroxy-3-methylphenyl)ethan-1-
one(7.33 mg, 0.040 mmol)2] W< o]o] MPLC(EtOAc/nm-3AF = 1:3) 2 prep-HPLCE A A 2.7 mg(12 %) 9]
ARES QAR TAZR AT

1H NMR (CDCls, 400 MHz) & 15.58 (s, 1H), 9.51 (s, 1H), 8.16 (d, J = 15.5 Hz, 1H), 7.76 (d, J = 15.6
Hz, 1H), 7.42 - 7.27 (m, 3H), 7.12 - 7.08 (m, 1H), 6.66 (d, J = 10.0 Hz, 1H), 5.49 (d, J = 10.0 Hz,
1H), 3.81 (s, 2H), 2.71 (s, 3H), 2.08 (s, 3H), 1.53 (s, 6H).

13C NMR (CDCls, 100 MHz) & 204.2, 192.7, 164.5, 162.9, 162.0, 159.8, 159.2, 155.6, 141.7, 138.0,
137.9, 130.7, 130.6, 128.3, 125.3, 124.6, 124.5, 117.4, 117.3, 117.2, 114.6, 114.4, 106.7, 106.1,
105.4, 104.0, 102.0, 78.4, 32.7, 28.2, 16.0, 7.6.

MS (ESI+) m/z calcd for CslyFOg [M + H]+ 535.17; found 535.24.

HPLC &% 97.3 %, W5FE& AlZH(retention time) = 3.47%(Agilent 90 % method).

6-2. (E)-1-(6-(3-acetyl-2,4,6-trihydroxy-5-methylbenzyl)-5,7-dihydroxy-2, 2-dimethyl-2H-chromen-8-y1)-
3-(2-fluoropheny! )prop—2-en—-1-one (BRL-030)

[3hgH= 5-2]

71 AAd 1-49] gk 4z DE %3 (E)-1-(5,7-dihydroxy-2,2-dimethyl -2H-chromen-8-y1)-3-(2-
fluorophenyl )prop—2-en-1-one(51.4 mg, 0.151 mmol) % 1-(2,4,6-trihydroxy-3-methylphenyl)ethan-1-
one(27.5 mg, 0.151 mmol)<] HkS-o o]o] MPLC(EtOAc/mNAF = 1:3) 2 prep-HPLCZE AA3}] 7.4 mg(9 %)9]

g*é%’_‘ ]Ef?__%ﬂ ]_l —J—X‘“i ‘:}\}\Tj[—

I NIR (CDC13, 400 MHz) & 15.51 (s, 1H), 9.50 (s, 1H), 8.32 (d, J = 15.9 Hz, 1H), 7.90 (d, J = 15.9

Hz, 1H), 7.58 (td, J=7.6, 1.7 Hz, 1H), 7.37 (tdd, J = 7.3, 5.1, 1.7 Hz, 1H), 7.19 (td, J = 7.6, 1.2
Hz, 1H), 7.13 (ddd, J = 11.0, 8.3, 1.2 Hz, 1H), 6.65 (d, J = 9.9 Hz, 1H), 5.47 (d, J = 10.0 Hz, 1H),
3.81 (s, 2H), 2.71 (s, 3H), 2.08 (s, 3H), 1.52 (s, 6H).

“C MR (CDCls, 100 MHz) & 204.2, 193.0, 163.2, 163.0, 160.7, 159.7, 159.1, 155.7, 136.6, 131.8,
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[1188]

[1190]

[1191]

[1192]
[1193]

[1194]

[1195]

[1196]

[1197]

[1199]

[1200]

[1201]

[1203]
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131.7, 130.5, 130.5, 129.7, 129.6, 125.4, 124.7, 124.7, 123.7, 123.6, 117.2, 116.6, 116.4, 106.6,
106.1, 105.5, 104.3, 103.9, 102.1, 78.5, 32.7, 28.0, 16.0, 7.6.

MS (ESI') m/z caled for CyllFOs [M + H]' 535.17; found 535.30.

HPLC &% 98.4 %, MFE A 7F(retention time) = 2.01%(Thermo 80 % method).

6-3. (E)-1-(6-(3-acetyl-2,4,6-trihydroxy-5-methylbenzyl)-5, 7-dihydroxy-2, 2-dimethy1-2H-chromen-8-y1)-
3-(2-chlorophenyl )prop—2-en-1-one (BRL-029)

[3}3H= 5-3]

A7) AN e 1-49] dut A=} DE £33 (E)-3-(2-chlorophenyl)-1-(5,7-dihydroxy-2, 2-dimethy1 -2H-chromen-8-
yl)prop-2-en-1-one(40.2 mg, 0.113 mmol) = 1-(2,4,6-trihydroxy-3-methylphenyl)ethan-1-one(20.5 mg,
0.113 mmol)¢] ®¥H&o] o]o] MPLC(EtOAc/n-3AAF = 1:1) 2 prep-HPLCE AAE] 6.6 mg(1l %) HAES &
A AR AT

1H NMR (CDCls, 400 MHz) & 15.57 (s, 1H), 9.54 (s, 1H), 8.23 (d, J = 15.6 Hz, 1H), 8.15 (d, J = 15.6
Hz, 1H), 7.71 - 7.69 (m, 1H), 7.46 - 7.44 (m, 1H), 7.32 - 7.30 (m, 2H), 6.66 (d, J = 9.9 Hz, 1H), 5.47
(d, J=9.9 Hz, 1H), 3.81 (s, 2H), 2.71 (s, 3H), 2.08 (s, 3H), 1.51 (s, 6H).

13C NMR (CDCls, 100 MHz) & 204.2, 192.7, 162.9, 160.8, 159.9, 159.7, 159.1, 155.6, 138.9, 135.8,
133.8, 131.1, 130.6, 129.3, 127.6, 127.2, 125.3, 117.4, 106.7, 106.1, 105.4, 104.3, 103.9, 102.1,
78.4, 32.7, 28.2, 16.0, 7.6.

MS (ESI+) m/z calcd for CylyClOg [M + H]+ 551.14; found 551.20.

HPLC <=%: 99.4 %, WF5 AlZ(retention time) = 3.786% (Agilent 90 % method).

AAd 7. 2E4d FEAY TFHE FAH (TS 6)

[RE-5-2] 6]

NaBH4/NIiCl,-6H,0
—_— T
MeOH, 0 °C

7-1. 1-(5,7-dihydroxy-2,2-dimethyl-2H-chromen-8-y1)-3-phenylpropan-1-one =~ (BRL-074) 2 1-(5,7-
dihydroxy-2,2-dimethylchroman—-8-y1)-3-phenylpropan-1-one (BRL-073)
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[1206]
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[1208]
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[1211]
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[3}e+= 6-1] (BRL-074)

b ol
X

(o]
e Sy
B >
(--.:Z? HO/E\:'-?['OH
[3}8+E 6-2] (BRL-073)

7
oo>\

I HO I OH

(E)-1-(5,7-dihydroxy-2,2-dimethyl -2H-chromen-8-yl )-3-phenylprop-2-en-1-one(1.0 equiv., 16.8 mg, 0.052
mmol)o] &f¥ MeOH(0.02 M, 2.61 ml)e] wwk &Moo nickel(I1) chloride hexahydrate(1.0 equiv., 12.39
mg, 0.052 mmol)& A2olA MA3] H7betdch. @A W EFES 0 C2 v, sodium borohydride(3.0
equiv., 5.91 mg, 0.156 mmol) & ZF4 H7Fskolth. NaBHLE H7hsh &, A 9L 0 CellA 2A3F &k

ol
watiek. WMesS For AT T, whg £35S EtOAcel =o]a 1 N HCl &do g 33 v /7|5
& B2 AAsta, F NaSO2 dxshar gt shold Azt e AFES MPLC(EtOAc/n-32t =

ne

5)2 AASte] 8% 6-19] el 1 mg(66 %), 3E 6-20] sl 7.8 mg(44 %) HAHAES A mAR
o

@7

sh3HE 6-1] I NMR (CDCl3, 400 MHz) & 13.79 (s, 1H), 7.30 (t, J = 7.5 Hz, 2H), 7.24 (s, 1H), 7.20 (t,

—

J=7.1Hz, 1H), 6.55 (d, J=9.9 Hz, 1H), 5.91 (d, J = 10.8 Hz, 2H), 5.44 (d, J = 9.9 Hz, 1H), 3.44
(dd, J=28.6, 6.9 Hz, 2H), 3.04 (dd, J = 8.6, 6.9 Hz, 2H),1.46 (s, 6H).

[3}32 6-1] C NMR (CDCls, 100 MHz ) & 205.0, 165.8, 157.8, 157.2, 141.6, 128.6, 128.4, 126.1, 125.0,
116.4, 106.2, 102.2, 96.4, 78.5. 45.4, 30.5. 23.1.

[8}3H% 6-1]1 MS (ESI') m/z caled for CallOy [M + HI' 325.14; found 325.04.
[3}3HE 6-1] HPLC €£%: 96.6 %, MFE Al (retention time) = 2.98% (Thermo 50 % method).

[3}e+= 6-2] ' NIR (CDCl;, 400 MHz) & 13.87 (s, 1H), 7.30 (t, J = 7.4 Hz, 2H), 7.24 (d, J = 6.8 Hz,
20), 7.19 (t, J=7.1Hz, 1H), 6.12 (s, 1H), 5.96 (s, 1H), 3.42 - 3.38 (m, 2H), 3.04 - 3.00 (m, 2H),
2.58 (t, J=6.8Hz, 2H), 1.79 (t, J=6.8 Hz, 2H), 1.35 (s, 6H).

(& 6-2] 13C NMR (CDCls, 100 MHz) & 205.1, 165.0, 160.5, 157.5, 141.8, 128.5, 128.4, 126.0, 106.2,
99.8, 95.5, 76.3, 45.5, 31.6, 30.7, 26.9, 16.5.

(3432 6-2] NS (ESI') m/z caled for CullesOy [M + H]' 327.15; found 327.02.

b

[3}3+E 6-2] HPLC &£%: 97.3 %, W55 Al (retention time) = 2.99% (Thermo 50 % method).

AAd 8. =EHd & F AR 7)
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[1219]

[1220]

[1222]

[1223]

[1224]

[1225]

[1226]

[1227]

[1228]

[1230]

[1231]

[1232]
[1233]

[1234]

ZIHS3d 10-2024-0156562

1) Imidazole,
o on o TBOMSCI, o oM __ Mo
T DMF benzaldehyde, 30% KOH
—_— —_—
2) PPTS, pyridine, 120 °C EIOH, 60 °C
HO OH MeOH, reflux HO OTBDMS

HO

8-1. 1-(4-((tert-butyldimethylsilyl)oxy)-2,6-dihydroxyphenyl )ethanone
[3}3H= 7-1]

O OH

HO OTBDMS

2',4",6'-trihydroxyacetophenone monohydrate(1.0 equiv., 1.5 g, 8.06 mmol) 7} S5
dimethylformamide(0.5 M, 16 ml)e] &9o] imidazole(2.5 equiv., 1.37 g, 20.1 mmol) ¥ TBDMSCI(1.0
equiv., 3.04 g, 20.1 mmol)= 0 CelA 7ttt 7] a5 H-2olA 402 &t wgkel o5, Fo &
I EtOAc® FE3I9 Y. a9 vs, 7152 Na,S0,2 AZFstn AFolA SEAHY. FFE2 MeOH(0.5 M,

16ml)el]l g A]17]3L PPTS(1.0 equiv., 2.03 g, 8.06 mmol)E A7}, 7]

(

S 247 BO 857 7hd

=3
i, 2uE AFAN AAS ThS, B WieE, EFES BOACE FEAAT. 7159 NaS0,E Axe T
EE Y % AR, L%, % AAES WPLC(ELOA/m 34k = 1:5)2 AAIdke] 1.64 g(70 %)°] A 2S 3w
A AR ATk

I NMR (CDC13, 400 MHz) & 5.87 (s, 2H), 2.67 (s, 3H), 0.97 (s, 9H), 0.24 (s, 6H).

MS (ESI+) m/z caled for CiyHpp0,81 [M + H]+ 283.13; found 283.12.

HPLC <=%: 97.6 %, M55 Al7H(retention time) = 3.46% (Thermo 30 % method).

8-2. 1-(5-hydroxy-2,2,8,8-tetramethyl-2,8-dihydropyranol2, 3—-f ]chromen-6-yl)ethanone

[3hgt= 7-2]

1-(4-((tert-butyldimethylsilyl)oxy)-2,6-dihydroxyphenyl)ethanone(1.0 equiv., 100 mg, 0.354 mmol)o] 3t
% pyridine(0.5 M, 708 pl)ol 3-methyl-2-butenal(1l.5 equiv., 50.8 ul 0.531 mmol)S 3-methyl-2-
butenal(1.5 equiv., 50.8 pul, 0.531 mmol)ol] H7}stgch. A7) WHSES 1647 B¢ 120 CT=
7tEstion, E3ES WAL pyridines A9 SFl o3 AASATH. AFES DOl &|AI7]AL 1N
HCloll #ivh. 28 ths, #7] & NaHC0; B =2 MHeta, Na,S0,2 Axgk vhs 7H¢E skl 5533lr.
I %, 2 AHES WPLC(EtOAC/n-312t = 1:5)2 AA8ke] 40.2 mg(38 9o HAES A od=z AU

' NIR (CDCl;, 400 MHz) & 14.00 (s, 1H), 6.65 (d, J = 10.0 Hz, 1H), 6.58 (d, J = 10.0 Hz, 1H), 5.45

(t, J=10.0 Hz, 2H), 2.66 (s, 3H), 1.50 (s, 6H), 1.44 (s, 6H).
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[1236]

[1237]

[1238]

[1239]

[1240]

[1241]

[1242]

[1243]

[1245]

[1246]

[1247]

[1249]

[1250]

[1251]
[1252]
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8-3. (E)-1-(5~hydroxy-2,2,8,8-tetramethyl-2, 8-dihydropyrano[2, 3-f ] chromen—6-y1 )-3-phenyl prop-2-en-1-
one (BRL-003)

[3}gH= 7-3]

A7 AN 1-1¢] dek i} AS E3F 1-(5-hydroxy-2,2,8,8—tetramethyl-2,8-dihydropyrano[2,3-f]chromen-
6-y1)ethanone(10 mg, 0.033 mmol) 2 benzaldehyde(5.19 ul, 0.051 mmol)<] W&ol o]o] MPLC(EtOAc/n-&4t
= 1:19)2 AAS ] 5.2 mg(39 %) FAHES HF24 uAZ AU

I NIR (CDC13, 400 MHz) & 14.37 (s, 1H), 8.10 (d, J = 15.7 Hz, 1H), 7.77 (d, J = 15.6 Hz, 1H), 7.61

(dd, J=7.7, 1.8 Hz, 2H), 7.44 - 7.37 (m, 3H), 6.69 (d, J = 10.0 Hz, 1H), 6.62 (d, J = 9.9 Hz, 1H),
5.48 (d, J =10.0 Hz, 2H), 1.55 (s, 6H), 1.46 (s, 6H).

“C MMR (CDCls, 100 MHz) & 193.1, 161.6, 156.4, 155.5, 142.2, 135.8, 130.2, 129.1, 128.4, 127.8,
125.5. 124.9, 116.8, 116.4, 106.1, 102.8, 102.7. 78.5, 78.4. 28.6. 28.3.

MS (ESI') m/z caled for CullyOy [M + H]' 389.17: found 389.07.

HPLC &% 98.1 %, W% A7t (retention time) = 7.75%(Shimadzu 30 % method).

AAld 9. 25dd f=AY FFE FA (-S4 8)

[Wh&-2] 8]

g 8 MOMGCI, DIPEA 8 & benzaldehyde, 30% KOH - Q0
CHCl, EtOH, 50 °C O O
HO OMOM MOMO oMOM MOMO oMOM
Bry, TEA 2N Hel g o
CH,Cl; MeOH, 60 °C O = O
o OH

9-1. 1-(5,7-bis(methoxymethoxy)-2,2-dimethyl-2H-chromen-8-yl)ethan-1-one

[3}gH= 8-1]

MOMO OMOM

1-(7-hydroxy-5-(methoxymethoxy)-2,2-dimethyl -2/-chromen-8-y1 )ethan-1-one(1.0 equiv., 1.5 g, 5.39 mmol)
9 DIPEA(3.0 equiv., 2.82 ml, 16.2 mmol)®] &¥=o] ¥ CH,Cl.(0.1M, 53.9 ml)oll chloromethyl methyl

ether (2 equiv., 0.819 ml, 10.8 mmol)E 3HLLX wojrey H7EATH. AV vhe EFES 2204 16417



[1253]

[1254]

[1256]

[1257]

[1258]
[1259]

[1260]

[1261]

[1263]

[1264]

[1265]

[1266]

[1267]
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b wwkela, & 9 DAMES H7FeHlY. a9 v, 2FE fU] FEES XS NILCL gdo2 MFHeta, f
ﬂ%%smmmwﬂﬁééﬁiﬂﬂ»@ﬂi~§¥ﬂ}ﬂﬂ‘%§ﬂﬁq.3~§,& 25 MPLC(EtOAc/n-3AF =
1:2)2 A 1.34 g(77 9o AAAES AN uA=Z 3o

1H NMR (CDCls, 400 MHz) & 6.59 (d, J = 10.0 Hz, 1H), 6.44 (s, 1H), 5.50 (d, J = 10.0 Hz, 1H), 5.17 (s,
20), 5.12 (s, 2H), 3.47 (s, 3H), 3.46 (s, 3H), 2.48 (s, 3H), 1.41 (s, 6H).

MS (ESI') m/z caled for CulpOs [M + H]™ 323.14; found 323.03.

9-2. (E)-1-(5,7-bis(methoxymethoxy)-2,2-dimethyl-2H-chromen-8-yl)-3-phenyl prop-2-en-1-one

[3}85 8-2]

SHNs
MOMO OMOM

A71 A 1-19) Auk Azl AZ E3F 1-(5,7-bis(methoxymethoxy)-2, 2-dimethyl ~2H-chromen-8-y1)ethan-1-
one(700 mg, 2.172 mmol) % benzaldehyde(0.330 ml, 3.26 mmol)2] HF2-o] o]o] MPLC(EtOAc/n-&AF = 1:4)&
gAIEte] 887 mg(100 %) o] AHES FA uA = AU}

1H NMR (CDCls, 400 MHz) & 7.52 (dd, J = 6.6, 2.9 Hz, 2H), 7.41 - 7.37 (m, 4H), 6.98 (d, J = 16.1 Hz,
1), 6.62 (d, J = 10.0 Hz, 1H), 6.50 (s, 1H), 5.49 (d, J = 10.0 Hz, 1H), 5.21 (s, 2H), 5.11 (s, 2H),
3.51 (s, 3H), 3.40 (s, 3H), 1.35 (s, 6H).

MS (ESI') m/z caled for CullOs [M + H]' 411.17; found 411.08.

9-3. (Z2)-1-(5,7-bis(methoxymethoxy)-2,2-dimethyl-2H-chromen—8-y1)-2-bromo—3-phenylprop-2-en-1-one

[3}3H= 8-3]

o O |

(L
M&%O OMOM

(E)-1-(5,7-bis(methoxymethoxy)-2,2-dimethyl -2H~chromen-8-y1)-3-phenylprop-2-en-1-one(1.0  equiv., 65

mg, 0.158 mmol)o] % CH,Cl,(0.1M, 1.58 ml)e] wF &olof] bromine(1.0 equiv., 8.16 pl, 0.158 mmol)

S 0 CoA s dojrmy] H7lsigitt. 7] EFES HA2odA 1A &
joc

7 e

oF WHHElal, triethylamine(1.5

F

equiv., 33.1 ul, 0.238 muol)& 7] e &4 "Hojrmy 3 Aol A WAl agkskoleh. 1l
&, S ERES BR Mg, LS HCLE FF33 A% §715S 5 NaSo,E Azt

aga A, 7] EFES oFstal dgelA sFsit. 2§ 44" AFES MPLC(EtOAc/m-34E = 1:3)

2 A 29.9 mg(39 %) APES FA How AT

' NMR (CDCly, 400 MHz) & 7.54 - 7.51 (m, 2), 7.39 - 7.35 (m, 4H), 7.00 (s, 1), 6.96 (d, J = 16.1

Hz, 1H), 6.53 (s, 1H), 5.21 (s, 2H), 5.11 (s, 2H), 3.51 (s, 3H), 3.39 (s, 3H), 1.47 (s, 6H).
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[1270]

[1271]

[1272]
[1273]

[1274]

[1275]

[1276]

[1277]

[1279]
[1280]
[1281]

[1282]

[1283]
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MS (ESI+) m/z calcd for CoHosBrOs [M + H]+ 489.08; found 490.74.

9-4. (Z)-2-bromo-1-(5,7-dihydroxy-2,2-dimethyl-2H-chromen-8-y! )-3-phenylprop—2-en-1-one (BRL-075)

[3}3HE 8-4]

o O |

|Ilii h ulii
Br
HO OH

(Z)-1-(5,7-bis(methoxymethoxy)-2,2-dimethyl -2H-chromen-8-y1)-2-bromo-3-pheny ! prop—2-en-1-one(1.0

equiv., 29.9 mg, 0.061 mmol)o] &% MeOH(0.02 M, 2.55 ml)Z 0 TCollA 2 N HCI1(6.0 equiv., 183 nl,
0.367 mmol)ol H7FskAdch. H7F &, 7] EFES 60 ColA 7AZF B9k 713 o2, Z7H2 NalHC03(aq)el
sloll 3kt

Z AAES WPLC(EtOAC/nm-3AF = 1:9) 2 AA|5le] 8.8 mg(35 %) AAES Bod uAz AU}

Zal EtOAcE FE3it. 29d 7715 d=2 AHskL, NaSo,2 A2 v 3

e

o

' NMR (CDC1;, 400 MHz) & 14.17 (s, 1H), 8.00 (d, J = 15.6 Hz, 1H), 7.77 (d, J = 15.7 Hz, 1H), 7.61 -
7.59 (m, 2H), 7.42 (dd, J = 5.0, 2.1 Hz, 3H), 6.95 (s, 1H), 6.01 (s, 1H), 1.66 (s, 6H).

13C NMR (CDCls, 100 MHz) & 192.9, 166.7, 157.5, 155.2, 143.1, 135.5, 130.5, 129.2, 128.5, 127.0,

120.0, 118.6, 106.5, 103.8, 97.1, 81.8, 26.8.
MS (ESI+) m/z calced for CooHiBrOs [M + H]+ 401.03; found 401.03.

HPLC &% 98.2 %, M&FE& AlZt(retention time) = 3.47% (Thermo 50 % method).

I/\l—aoql
A 1. 2EGHA FEAY AE A4

1-1. Mel-Ab A|Eq A2 AE 54 g2l

VS|
ax)

upe-s by A FEE0] Mel-Ab A Fo] 3t 2E# @ §=4 BRL 1 WA BRL 772 ¥ =A< NIT
d glsleltt.

I A3, & la, 1b, 2 7] & 20 YeERA nvle} o], Mel-Ab M ¥EolA ZEHT 10 uM Az A AX AES
o] 35 %= 7TAFAoL, ZEFHH $=A BRL 1~9, 11~16, 18~20, 22~25, 27~29, 31~33, 35~39, 41~43,
45~51, 53, 54~57, @ 59~77¢] 10 uM Az A 2EH ) vl&f AZ AEEo] A Vs AL 169t

tlo

<

M
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[1284]

[1285]

# 2
| CTRL | 0.1 1 10 | Rot1
1000 | 986 1015 | 661 | 982
1000 | 995 1005 99.5 | 982
1000 | 982 1026 855 | 982
1000 [ 101.6 101.8 99.5 | 982
1000 | 990 934 983 | 982
1000 | 1008 994 97.3 | 982
1000 [ 1001 999 914 | 982
1000 | 991 1000 982
1000 | 1004 96.7 982
1000 | 964 995 100.1
1000 | 981 980 100.1
1000 | 1006 99.4 100.1
1000 | 982 96.2 100.1
1000 | 993 1009 100.1
1000 | 998 996 100.1
1000 | 998 1015 100.1
100.0 | 996 100.1 100.1
1000 | 979 988 100.1
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[1286]

[1288]

[1289]

[1290]

[1291]

Mel-Ab
MTT
BRLS54
BRLS55
BRL56
BRL57
BRL59
BRL60
BRLB1
BRLE2
BRL63
BRLG64
BRLGS
BRL6E6
BRLG7
BRLG8
BRL69
BRL70
BRL71
BRL72
BRL73
BRL74
BRL75
BRL76
BRL77
Rottlerin

CTRL

100.0
100.0
100.0
100.0.
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

0.1 uM

1-2. NIM AlZAQA Y AlE 54 &<

°17
o
-1

NHM
MTT
BRL35
BRL36
BRL38
BRL41
BRL43
BRL45
BRL50
BRL53
BRL59
BRLEO
BRL&1
BRL67
BRL69
BRL70
BRL71

Rottlerin

1 uM
926 102.7
96.8 103.9
_96.9 99.1
97.8 94.7
96.4 95.7
99.4 99.0
97.5 98.1
107.6 106.3
106.2 103.6
103.2 98.3
99.9 100.6
95.7 951
98.0 100.3
101.5 100.5
98.8 102.8
96.0 98.3
97.0 96.2
99.5 99.6
98.0 98.1
97.2 100.0
107.1 100.7
97.5 99.0
945 98.7

10 uM

70.5

62.7
92.9
84.8
824
931
103.8
100.3
106.5
911

98.9
91.1
106.5
95.7
98.6

1'

101

4

108.5
85.3

CTRL
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0

Ay, = 2 9 3] & 390 ERH kel Zo] ) NHM AEAA] 2
S AE AEES 1o, 3 dEhd AxoA gk 548 vERd g
43, 45, 50, 53, 59, 60, 61, 67, 69, 70, ¥ 71 1 pMelA HAo] 7 ¢

60, 61, 67, 69, 70, @ 712 10 pM FZJAE 50~100 %2 WEES 45}

¥ 3

0.1 uM .

100.4
97.7
100.6
98.1
94.8
95.7
96.3
94.8
97.2
104.5
99.4
97.0
96.5
102.0
99.6
89.0
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1uM

b 12k AEbd AE NHMo| tier 2Ed ¥ f-X4 BRL 1 WA BRL 779 AlE =

88.5
105.2
100.9
106.1
109.9

70.2
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EHHL 1 M =5 Ay A= 14 %9 <
vy 22§54 BRL 35, 36, 38, 41,
aglem | BRL 35, 36, 38, 41, 59,

AS BRAGAY



[1293]
[1294]

[1295]

[1296]

[1297]

[1298]
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A 2, 2EHH FEA] @d A oA a3 9l
2-1. Mel-Ab A XA Agd A A a3 &

mpo- s wWaly A 30 Mel-Ab AlEo A ZE e = BRL 1 WA BRL 772 #albd QA oA &3 3ol
3t = 3a, 3b, % 3E 4o HERATH

= 3a, 3b, ¥ 3 40| CIRLL 7]1A Wz, FSKE FSK A&, 0.1+4E FSK+0.1 uM 2EIH F=A A8,
1+ FSK+1 pM 2E#HZ §%4 A, 1042 FSK+10 pM 2E#H3 %54 A, 2 Rot 1+ FSK+1 uM
ZEIY AZTE u|dic),

% 3a, 3b, ¥ 7] F 4o el nlel o], 2EWE =4 BRL 1 WA BRL 779 #Eld A4 oA ans
gels A}, BRL 35, 36, 38, 41, 43, 45, 50, 53, 59~63, 65, 67~72, L 75~77°] A% 10 uM AT A A=
AEEo] A 80 % o] do REeHe] vsf 2v) o] wowA, 10 uMe] F=olM ZEU™ 1 M = 10
pMeb FAREE Hebd A oA Z3E wol: AL el

¥ 4

Mel-ab | CTRL FSK 01+ 1+ 10+ | Rot 1+
BRL 1 1000 | 1634 1245
BRL3 | 1000 1141
BRLO | 1000 1245
BRL 10 | 1000 1141
BRL 11 | 1000 1141
BRL 12 | 1000 1245
BRL 15 | 100.0 1141
BRL 16 | 1000 11441
BRL 17 | 1000 1141
BRL 18 | 1000 1141
BRL 19 | 100.0 1141
BRL 20 | 1000 [ 4 1203
BRL 21 | 1000

BRL 22 | 1000

BRL 23 | 1000 1073
BRL 24 | 1000 1123
BRL 25 | 1000 1073
BRL 26 | 100.0 98.0
BRL 27 | 1000 1123
BRL 28 | 1000 98.0
BRL 29 | 100.0 98.0
BRL 30 | 1000 [ 1612 1123
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[1299]

[1300]

[1302]
[1303]

[1304]

Mel-ab | CTRL
BRL 31 1000
BRL 32 | 100.0
BRL 33 | 100.0
BRL 34 | 100.0
BRL 35 | 100.0
BRL 36 | 100.0
BRL 37 | 100.0
BRL 38 | 100.0
BRL 39 100.0
BRL 40 | 100.0
BRL 41 100.0
BRL 42 | 100.0
BRL 43 | 100.0
BRL 44 | 1000
BRL 45 | 100.0
BRL 47 | 100.0
BRL 48 | 1000
BRL 49 | 100.0
BRL 50 | 100.0
BRL 51 | 100.0
BRL 52 | 1000
BRL 53 | 100.0
Rottlerir{ 100.0 |
Mel-Ab

Melanin content CTRL FSK
BRLS5

BRL57

BRL58

BRLS59

BRL60

BRL6E1

BRL62

BRL63

BRLE5

BRL67

BRL68

BRL69

BRL70

BRL71

BRL72

BRL75

BRL76

BRL77

FSK+0.1 uM
135.3
135.4
130.5
135.0
133.8
138.2
147.4
124.0
1353
1354
130.5
135.0
133.8

FSK+1 uM

4 2 3}7] % 5o vERd mpef Zo], 2EdY F%A B
oEHow Al AN A a7t =4 et
2EYAY 1 pM 2 10 pM =AM E AE S4do=
Al Ve
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FSK+10 uM

A
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FSK+Rot TuM

113.3
1151
1183
17.3
122.9
126.3

Aty A E NHMoll A 2Ed ™ %4 BRL 1 W] BRL 779 @ahd A4 A4 32 gestgict.

5, 36, 38, 41, 59, 60, 61, 69,
181930, BRL 43, 45, 50, 2 539]
§ ek AESE Al oAb sl



[1305]

[1307]

[1309]

[1310]

[1312]
[1313]

[1314]

[1316]

ZIHSd 10-2024-0156562

R )
NHM
Melanin content CTRL 0.1 uM 1 uM 10 uM
BRL35 100.0 96.2 85.9 38.3
BRL36 100.0 96.6 93.0
BRL38 100.0 96.4 91.1
BRL41 100.0 98.8 938 |
BRL43 100.0 101.1 88.7
BRL45 100.0 89.5
BRL50 100.0 | 90.8
BRL53 100.0 91.6
BRL59 100.0 90.4 733
BRLBO 100.0 95.5 86.5
BRL&1 100.0 94.6 75.2
BRL69 100.0 91.6 81.1
BRL71 1000 ORE o5 82,0
Rottierin 100.0 922

A7k &2 Q17 1A} el AlzelMe] Az AEE B debd A4 oA adE agsile W, 2Ed A
Al % BRL 35, 36, 38, 41, 59~61, 65, 68, 69, 71, 72, R 75~77¢] 2E e el Hla] HAde] vtowA o

= Bl
W oded A4 oAl ERE UehlE A2 O 5 U

d3d 3. =5d¥ f=A T FiE A a3 &9l

271 PAMPA ¥4 A3}, = 50| Yeld wle} o] 2EY A ¥ Fiz =
2E9A F%4 BRL 35, 36, 38, 41, 50, % 53& 2EFH | HlF X FHREL u$ S Ao d=HG

Agol 4. Az B zAA el ol Aehd AR A4 w3 %<
=Ao] A Uvel o3 Wehd Aze] o4 mE SHlan,
]

%2 BRL 35, 36, 38, @ 53& (Vo] 9ot e Hzbo] ZrlE

A B oage] 4ue oAF A% golu, B wye] &ahs slgRere] $4Y A4 s At B Wy
o 7153 Aol BFA 54 MASA gnd thE TAA Fuz A MPel stk AL ole
& 5 9l Aotk ejE ol J1Ed AAdEL BE WelA oAH Aolw @AA| ol Aoz
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