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NH, R3-PhB(OH),, NH;
J\N Pd(PPhg)s, KzCO4 N )\N
| v
o \/@: > 1.4-dioxane:water=4:1 R* N N/\I \/©: \
UW, 120°C, 1h N 5

(1a)-(1e)

THF (Tetrahydrofuran, HEZ3S|=E3FT)o] =9  C(Cyanuric chloride(15%) £98 AHojz7py -15T=E
Wzbekar, 1-(benzold]l[1,3]1dioxol-5-ylmethyl)piperazine (152)& H7lsty, ol EFES 7S 2EofA
0.5-1A1%F &k Aol7bw whgA|7|H | o] § qFRjo} =84 (NH3 25-28% in water)< H7bshar, A-2olx 1-24]
F 9 Aoz kAT, o] gulE Y dellA AAT F, ANZ UL LAE AFEo URAIA F
A (1) S 53,

o] %, wjo] 3 2 I} FH A (D (153), R3- phenyl boronic acid(2 S8,
Tetrakis(triphenylphosphine)palladium(5 mol %), EAFZAHF(2F5E), 1,4- dioxane ¥ E(1,4-dioxane:%&
=4:1)S H7}sta, olE TFEES vlo|a Ry FAL sl 120CE 1AZF B¢t 7193, 889 (eluent) “Q‘UHE
Al A" oA HIO|EE R AFE3te] CeliteE &3] AAFsitt. o]F, AFV|E EZ A3 od ofAEHo|E
FE3to], A%E 47158 IR AL T EF NapS0E AN T oddetn QoM sHske, A9z ‘/‘r
°

e A7 ARvEOYSE Ao, ClEE] diste] Aty A HApe] o8 A4S Aayshd 742z
(la) WA (1e)E ¥4<& & .
NH,
OH N;\

Jaaevss

[(T1a)o] Alz=ol gk AAle]]

ek, (la) WA (le)e] Az [HAld1]=5E dubd 34 Ao wel g9 (1a)dl 2-(4-amino-6-(4-
(benzo[d][1,3]dioxol-5-ylmethyl)piperazin-1-y1)-1,3,5-triazin-2-yl)phenol< 3}7]¢} o] =538+ Tt

4= 58%, 1H NMR (400 MHz, DMSO-d6) & 13.72 (s, 1H), 8.23 (dd, J = 8.3, 1.8 Hz, 1H), 7.70 - 7.30 (m,
21), 7.20 (s, 1H), 6.95 - 6.82 (m, 4H), 6.77 (dd, J = 7.9, 1.7 Hz, 1), 5.99 (s, 2H), 3.80 (d, J =
31.4 Hz, 4H), 3.43 (s, 2H), 2.42 (s, 4H) ; 13C NMR (100 MHz, DMSO) & 164.48, 163.24, 161.24, 147.22,
146.21, 133.38, 131.71, 128.84, 122.02, 118.21, 117.62, 117.42, 109.10, 107.85, 100.77, 61.60, 52.34,
42.59, 14.06. ; HRMS (ESt): m/z calculated for C21H22N603: 407.1824 [M+HI+. Found 407.1879.
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[0075]
[0076]

[0077]

[0078]

[0079]
[0080]

[0081]

[0082]

[0083]
[0084]

[0085]

[0086]

ZIHSd 10-2025-0071612

[(1b)o] Alz=ol gk A el]

A, (la) WA (1e)d AR [AAH1]ZH5E dubd 34 dxfol wet FAdE (1b)<Q! 3-(4-amino—6-(4-
(benzol[d][1,3]dioxol-5-ylmethyl)piperazin-1-y1)-1,3,5-triazin-2-yl)phenol & &}7]¢} o] =535}t

& 26%, 1H NMR (400 MHz, CDC13) & 7.86 (d, J = 7.7 Hz, 1H), 7.80 - 7.71 (m, 1H), 7.29 (d, J = 7.9
Hz, 1H), 7.06 - 6.92 (m, 1H), 6.87 (s, 1), 6.75 (d, J = 0.9 Hz, 2H), 5.94 (s, 2H), 5.11 (s, 2H), 3.90
(s, 4H), 3.46 (s, 2H), 2.48 (t, J = 5.2 Hz, 4H) ; 13C NMR (100 MHz, CDC13) & 167.37, 165.08, 156.00,
147.85, 146.94, 138.65, 129.70, 125.67, 122.59, 120.77, 118.85, 115.16, 109.76, 108.08, 101.09, 62.92,
53.57, 30.47, 29.85. ; HRMS (ESt): m/z calculated for C21H22N603: 407.1827 [M+H]+. Found 407.1861.

[(1c)o] Alz=ol gk A o]

ek, (la) WA (1e)d Az [AA1=RE dukd 34 date we 3dd (109l 4-(4-
(benzold][1,3]dioxol-5-ylmethyl)piperazin-1-y1)-6-(benzofuran-2-y1)-1,3,5-triazin-2-aminesS 3}7]¢ 2
o] 53Tt

& 34%, 1H NMR (400 MHz, CDC13) & 7.84 - 7.57 (m, 3H), 7.38 (d, J = 1.3 Hz, 1H), 7.31 - 7.24 (m,
1H), 6.89 (s, 1H), 6.77 (d, J = 1.1 Hz, 2H), 5.96 (s, 2H), 5.12 (s, 2H), 3.92 (d, J = 47.3 Hz, 4H),
3.47 (s, 2H), 2.49 (s, 4H) ; 13C NMR (100 MHz, CDCI3) & 167.22, 164.76, 164.55, 155.87, 153.19,
147.84, 146.86, 131.80, 128.07, 126.45, 123.46, 122.41, 122.25, 112.36, 110.69, 109.62, 108.05,
101.07, 62.93, 52.89, 43.26.

NH,

N °N
N ePes

[(1d) o] Alzol gk AA]]

ek, (la) JA (1e)9 Az [HAAHIIZ2FEH 49y 3bg  dabdl ot F88 1D 4-(4-
(benzold][1,3]dioxol-5-ylmethyl)piperazin-1-y1)-6-(furan-2-yl)-1,3,5-triazin-2-amine> 3&}7]¢ o] &
E3kaitt.

8 45%, 1H NMR (400 MHz, DMSO-d6) & 7.84 (dd, J = 1.8, 1.0 Hz, 1H), 7.17 (dd, J = 3.4, 1.0 Hz,
1), 7.03 - 6.81 (m, 4H), 6.77 (dd, J = 7.9, 1.8 Hz, 1H), 6.62 (dd, J = 3.4, 1.8 Hz, 1H), 5.99 (s,
2H), 3.75 (s, 4H), 3.41 (s, 2H), 2.38 (s, 4H) ; 13C NMR (100 MHz, DMSO) & 166.87, 164.37, 162.97,
151.52, 147.23, 146.20, 145.45, 131.79, 122.00, 113.85, 111.97, 109.09, 107.86, 100.78, 61.69, 52.28,
42.58. ; HRMS (ESt): m/z calculated for C19H20N603: 381.1677 [M+H]+. Found 381.1694.
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[0087]
[0088]

[0089]

[0090]

[0091]
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NH,
NZ N

hegaeVes

[(Te)o] Alz=ol gt HAle]]

A=, (la) WA (le)o] Az [AAd1]=28EH debd 34 Ao w2t FAdd (1e)?l 4-(4-
(benzold][1,3]dioxol-5-ylmethyl)piperazin-1-y1)-6-(pyridin-3-y1)-1,3,5-triazin-2-amineS 3}7|2} 29|

& 41%, 1H NMR (400 MHz, DMSO-d6) & 9.38 (d, J = 2.9 Hz, 1H), 8.69 (dd, J = 4.8, 1.8 Hz, 1H), 8.53
(dt, J =7.9, 2.0 Hz, 1H), 7.50 (dd, J = 7.9, 4.8 Hz, 1H), 7.01 (s, 2H), 6.89 (d, J = 1.7 Hz, 1H),
6.85 (d, J = 7.8 Hz, 1H), 6.77 (dd, J = 8.0, 1.8 Hz, 1H), 5.99 (s, 2H), 3.81 (d, J = 50.4 Hz, 4H),
3.42 (s, 2H), 2.40 (s, 4H) ; 13C NMR (100 MHz, DMSO) & 168.33, 167.03, 164.49, 151.82, 149.09,
147.23, 146.21, 135.13, 132.34, 131.77, 123.42, 122.02, 109.10, 107.86, 100.79, 61.68, 52.13, 42.55. ;
HRMS (ESt): m/z calculated for C20H2IN702: 392.1838 [M+H]+. Found 392.1838.

NH,
0
RESNTN 0,
(AL
0
(1a) -(1e)
Compound R Percentage Inhibition (%) at 10 pMm
hAy NAga hizg hAg

931 38+4 132 3126
{K,= 226.1 nM

OH
HO
0841 2043 3642 1343
\©)\ (K;=212.4 nV}
Q

(1c) QJA

0

\

(1a)
(1b)
6124 12¢1 542 5625
(d)

80+1 27¢1 41+6 20+2

(1e) 5821 162 4+3 5145

-z
\ /
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[0092] [¥1- (1a) WA (le)2] ofdl:=Al =&-Alo 3t % inhibition #t (10 M)} ARSI =(Ki) 3kl
NH; NH
I OH NJ\N oH NﬁL'N
oH NN N‘Ln"‘\l 'hl
Mo 00 G
(2a) (2b) (2c)
NH,
OH N'ﬁLN - NNHN o HL““N
=N r-a’\r o , iy E
N7 N N7 N
AL oMo O
(2d) (2e) (2f)
NH; NHy
OH N’NHN o ”"J\l - O N"‘L‘N
J\u/\j N N/-\I @/’QN W
(2g) (2h) (2i)
[0093]
[0094] [3}&4] (2a) WA 21y Fx]
[0095] [ZAle] 2] (2a) WA (21)9] A=z

i) various piperazines

cl i) NH:OH NH;
A (NH3 25-28% in weater) *
g . g
cl \N/I\Cl THF, -15°Cton, 3 h ol \N)\Rf'
(2)
NH; (2-OH)PhB({OH)5, NH;

Pd(PPha)s, K2CO4 OH NZ™N

| - |
Cl AN )\Rﬁ 1.4-dioxane water=4:1 \N)\Fis
2 uwW,. 120°C, 1 h

(2a) - (2i)

[0096]

[0097] THF(Tetrahydrofuran, ElEZ3I=2F&)o] =< Cyanuric chloride(15+ %—0—'1% o7ty -15C &
Wzbata, 1-(benzold]l[1,3]ldioxol-5-ylmethyl)piperazine (15%)S& H7I8tH, olE EFES AL LA
0.5-1A17F &<t Aoj7h whgA|7| | o]F IR o} 4=8 M (NH3 25-28% in water)< 7‘47]'0}-1_—’ A2 ]7\1 1-24]
b Bk Aojrby WAk, o] §uiE R StellA] AAZ F, AXE Y IAE et HRAA F
A (2) 5 53,

[0098] o], wlo] 3.2 31} FHo| FA(2)(15E), (2-hydroxypheny! )boronic acid (2%,

tetrakis(triphenylphosphine)palladium (5 mol %), potassium carbonate (2%%), 1,4-dioxane ¥ E(1,4-
dioxane:water=4:1)< #H7}etal, ©o]E EFES vwlola 23 FA} sho] 120C=2 1A & 73, &89
(eluent) &Hl2A ol olAE|o|EE &uj2 ALE3l Celited Fdl g}, o|F, AFr|E EZ Ao o
g olMEolER F&3to], AFH FUITS AFE AL F FF NaS0,2 AZAZ F oFfsta JAFdA 55
sto], A¥E U FES AY FARvtEadnE AAska, o]F R6E Uwky A HAd o A4S 3
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[0099]
[0100]

[0101]

[0102]

[0103]
[0104]

[0105]

[0106]

[0107]
[0108]

[0109]

[0110]

ZIHSd 10-2025-0071612

[(2a)9] Alz=ol gt AAlel]

Aeth, (2a) WA (21)Y AR [AAH2]25E dubd 34 dxfol| wet FAdE (2a)9] 2-(4-amino—6-(4-
benzylpiperazin-1-y1)-1,3,5-triazin-2-yl)phenol & 3s}7]9} o] F=53FA T}

& 29%, 1H NMR (400 MHz, CDCI3) & 13.46 (s, 1H), 8.30 (dd, J = 7.9, 1.8 Hz, 1H), 7.49 - 7.27 (m,
6H), 6.94 (dd, J = 8.3, 1.3 Hz, 1H), 6.88 (ddd, J = 8.2, 7.1, 1.2 Hz, 1H), 5.03 (s, 1H), 3.87 (s, 4H),
3.56 (s, 2H), 2.51 (s, 4H) ; 13C NMR (100 MHz, CDC13) & 171.39, 165.38, 163.55, 161.76, 133.82,
129.40, 129.36, 128.49, 127.45, 118.78, 118.09, 117.78, 63.13, 52.89, 43.39, 31.07. ; HRMS (ES+): m/z
calculated for C20H22N60: 363.1928 [MtH]+. Found 363.1968.

[(2b)o] Alzol tigh HA]]

AEdk, (2a) WA (20)9] Az [AAC2]Z25E vk g4 Axpel we) dE (2b)9) 2-(4-amino-6-(4-
phenethylpiperazin-1-y1)-1,3,5-triazin-2-yl)phenol& &}71$} o] =535} t}.

& 7%, 1H NMR (400 MHz, CDCI13) & 13.48 (s, 1H), 8.35 (dd, J = 8.0, 1.9 Hz, 1H), 7.40 (ddd, J =
8.7, 7.1, 1.9 Hz, 1H), 7.36 - 7.28 (m, 3H), 7.25 - 7.21 (m, 2H), 7.02 - 6.96 (m, 1H), 6.95 - 6.89 (m,
1H), 5.11 (s, 2H), 3.94 (s, 4H), 2.88 (dd, J = 9.7, 6.3 Hz, 2H), 2.70 (dd, J = 9.7, 6.4 Hz, 2H), 2.62
(t, J = 5.1 Hz, 4H) ; 13C NMR (100 MHz, CDCI3) & 171.43, 165.41, 163.58, 161.76, 140.16, 133.86,
129.42, 128.83, 128.60, 126.32, 118.80, 118.08, 117.80, 60.51, 53.04, 43.53, 33.68. ; HRMS (ESt+): m/z
calculated for C21H24N60: 377.2086 [M+H]+. Found 377.2134.

[(2c)] Alz=ol gk AAlel]

A, (2a) WA (21)Y AR [AAH2]25E dubd 34 dxfol wet FAdE (2¢)¢ 2-(4-amino—6-(4-
(2-chlorobenzyl)piperazin-1-yl)-1,3,5-triazin-2-yl)phenol & 3}7|¢} #Zo] +535}% ).

& 68%, 1H NMR (400 MHz, CDC13) & 13.46 (s, 1H), 8.31 (dd, J = 7.9, 1.8 Hz, 1H), 7.49 (d, J = 6.6
Hz, 1H), 7.41 - 7.31 (m, 2H), 7.32 - 7.15 (m, 3H), 6.94 (dd, J = 8.3, 1.2 Hz, 1H), 6.88 (ddd, J = 8.2,
7.1, 1.2 Hz, 1H), 5.04 (s, 2H), 3.89 (s, 4H), 3.68 (s, 2H), 2.59 (s, 4H) ; 13C NMR (100 MHz, DMSO) &
169.89, 164.48, 163.25, 161.25, 135.36, 133.40, 133.36, 130.92, 129.30, 128.86, 128.70, 127.05,
118.23, 117.62, 117.43, 58.55, 52.34, 42.95. ; HRMS (ES+): m/z calculated for C20H2ICIN60: 397.1538
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[0111]
[0112]

[0113]

[0114]

[0115]
[0116]

[0117]

[0118]

[0119]
[0120]

[0121]

[0122]

SIMES 10-2025-0071612
[M+H]+. Found 397.1576.

NH

A

OH NN

OCF,

[(2d) o] Alzol tigh AA]]

AEdk, (2a) WA (20)9] Az [AAC2]Z25E vy g4 Axped we) ¥ (2d)Q) 2-(4-amino-6-(4-
(2-(trifluoromethoxy)benzyl)piperazin-1-yl)-1,3,5-triazin-2-yl)phenol S 3}7]¢} o] 53813},

& 73%, 1H NMR (400 MHz, CDC13) § 13.46 (s, 1H), 8.30 (d, J = 8.3 Hz, 1H), 7.56 (s, 1H), 7.43 -
7.34 (m, 1H), 7.31 (s, 3H), 6.94 (d, J = 8.3 Hz, 1), 6.90 - 6.84 (m, 1H), 5.03 (s, 2H), 3.88 (s, 4H),
3.63 (s, 2H), 2.54 (s, 4H) ; 13C NMR (100 MHz, DMSO) & 169.89, 164.47, 163.26, 161.25, 147.08,
133.41, 131.22, 130.59, 128.88 (d, J = 5.1 Hz), 127.40, 121.48, 120.67, 118.93, 118.22, 117.61,
117.43, 55.27, 52.21, 42.93. ; HRMS (ES+): m/z calculated for C21H21F3N602: 447.1753 [M+H]+. Found
447.1793.

[(2e)o] Alz=ol gt AAlel]

dad, (2a) WA (20)9] Axe] [AAd2]2FE dwbd g Aape] w2k 948 (2e)?d 2-(4-amino-6-(4-

o~ =

(4-(trifluoromethyl)benzyl)piperazin-1-yl)-1,3,5-triazin-2-yl)phenolS 3}7]¢} o] $5351% ).

& 66% 1H NMR (400 MHz, CDC13) & 13.44 (s, 1H), 8.30 (dd, J = 8.0, 1.8 Hz, 1H), 7.60 (d, J = 8.3
Hz, 2H), 7.48 (d, J = 7.8 Hz, 2H), 7.40 - 7.32 (m, 1H), 6.94 (dd, J = 8.4, 1.2 Hz, 1H), 6.88 (ddd, J =
8.2, 7.1, 1.2 Hz, 1H), 5.04 (s, 2H), 3.88 (s, 4H), 3.60 (s, 2H), 2.51 (s, 4H) ; 13C NMR (100 MHz,
CDC13) & 171.39, 165.37, 163.59, 161.74, 142.19, 133.85, 129.68 (q, J = 32.3 Hz), 129.39, 129.34,
125.43 (q, J = 3.6 Hz), 124.34, 118.79, 118.06, 117.79, 62.51, 52.95, 43.59. ; HRMS (ESt): m/z
calculated for C21H21F3N60: 431.1802 [M+H]+. Found 431.1875.

[(2)o] Alz=ol gt AAlel]

A, (2a) WA (21)Y AR [AAH2]25E dubd 34 dxfol wet FAdE (20)9 2-(4-amino—6-(4-
(4-fluorobenzyl)piperazin-1-y1)-1,3,5-triazin-2-yl)phenol& &}71¢} o] =538} th.

& 34%, 1H NMR (400 MHz, CDC13) & 13.47 (s, 1H), 8.30 (dd, J = 7.9, 1.6 Hz, 1H), 7.42 - 7.34 (m,
), 7.31 (t, J = 6.6 Hz, 2H), 7.08 - 6.98 (m, 2H), 6.94 (dd, J = 8.2, 1.2 Hz, 1H), 6.91 - 6.81 (m,
1H), 5.03 (s, 2H), 3.86 (s, 4H), 3.52 (s, 2H), 2.49 (s, 4H) ; 13C NMR (100 MHz, DMSO) & 169.87,
164.47, 163.25, 161.30 (d, J = 242.8 Hz), 161.24, 134.08 (d, J = 2.9 Hz), 133.40, 130.71 (d, J = 8.1
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[0123]
[0124]

[0125]

[0126]

[0127]
[0128]

[0129]

[0130]

[0131]
[0132]

[0133]

[0134]

ZIHSd 10-2025-0071612

Hz), 128.84, 118.22, 117.61, 117.43, 114.93 (d, J = 20.9 Hz), 60.98, 52.24 (d, J = 27.9 Hz), 42.74 (d,
J =36.7 Hz) ; HRMS (ES+): m/z calculated for C20H21FN60: 381.1835 [M+H]+. Found 381.1850.

[(2g)9] Az 3t AAd]
(2a) WA (21)9 Azx9] [AAd2]=FE dubd 34 dxjo] wgl Fd%E (29)9 2-(4-amino-6-(4-

o =)

(3-chlorobenzyl)piperazin-1-y1)-1,3,5-triazin-2-y1l)phenol& &}71$} o] 53519 t}.

st
=% 43%, 1H NMR (400 MHz, CDCI13) & 13.46 (s, 1H), 8.30 (dd, J = 7.9, 1.8 Hz, 1), 7.46 - 7.33 (m,
20), 7.26 - 7.20 (m, 3H), 6.94 (dd, J = 8.4, 1.2 Hz, 1H), 6.88 (ddd, J = 8.2, 7.2, 1.2 Hz, 1H), 5.03
(s, 2H), 3.87 (s, 4H), 3.52 (s, 2H), 2.50 (s, 4H) ; 13C NMR (100 MHz, DMSO) & 169.88, 164.48, 163.25,
161.25, 140.72, 133.39, 132.97, 130.08, 128.85, 128.47, 127.46, 126.99, 118.21, 117.62, 117.43, 61.08,
52.24 (d, J = 27.9 Hz), 42.74 (d, J = 36.7 Hz) ; HRMS (ESt): m/z calculated for C20H21CIN60: 397.1539
[M+H]+. Found 397.1560.

NH,

OH N‘;\N

SARON

[(2h)¢] Az 3k AAd]
AEdk, (2a) WA (20)9] Az [AAG2]Z25E vk g4 dAxpel we) ¥ (2h)Q) 2-(4-amino-6-(4-

(2-chloro-6-fluorobenzyl)piperazin-1-y1)-1,3,5-triazin-2-yl)phenol S 3}7|2} o] =53}3t}.

& 11%, 1H NMR (400 MHz, CDC13) & 13.48 (s, 1H), 8.30 (dd, J = 8.0, 1.8 Hz, 1H), 7.45 - 7.31 (m,
), 7.26 - 7.19 (m, 2H), 7.01 (dt, J = 9.3, 4.2 Hz, 1H), 6.94 (dd, J = 8.3, 1.2 Hz, 1H), 6.88 (ddd, J
=8.2, 7.2, 1.2 Hz, 1), 5.02 (s, 2H), 3.85 (s, 4H), 3.77 (s, 2H), 2.62 (s, 4H) ; 13C NMR (100 MHz,
CDC13) & 171.37, 165.38, 163.45 (d, J = 3.3 Hz), 161.74, 160.99, 136.80 (d, J = 5.9 Hz), 133.79,
129.50 (d, J = 9.9 Hz), 129.40, 125.64 (d, J = 3.7 Hz), 123.55 (d, J = 18.0 Hz), 118.76, 118.09,
117.76, 114.17 (d, J = 23.5 Hz), 52.57, 43.62, 29.83. ; HRMS (ES+): m/z calculated for C20H20CIFN60:

415.1445 [M+H]+. Found 415.1461.

[(21)¢] Az 3k AAd]
AEdk, (2a) WA (20)9] Az [AAC2]Z25E vk g4 Axped we) g E (2i)9) 2-(4-amino-6-(4-
(2,4,6-trimethylbenzyl)piperazin-1-yl)-1,3,5-triazin-2-yl)phenolS &}7]¢} o] =538+ th.

& 80%, 1H NMR (400 MHz, CDC13) & 13.52 (s, 1H), 8.31 (dd, J = 8.0, 1.8 Hz, 1H), 7.48 - 7.32 (m,
), 6.95 (dd, J = 8.3, 1.2 Hz, 1H), 6.91 - 6.82 (m, 3H), 5.07 (s, 2H), 3.80 (s, 4H), 3.50 (s, 2H),
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2.50 (s, 4H), 2.37 (s, 6H), 2.28 (s, 3H) ; 13C NMR (100 MHz, CDC13) & 171.37, 165.41, 163.43, 161.75,
138.26, 136.75, 133.79, 131.44, 129.40, 129.11, 118.78, 118.12, 117.77, 55.96, 52.60, 43.97, 21.05,
20.21. ; HRMS (ESt): m/z calculated for C23H28N60: 405.2397 [M+H]+. Found 405.2496.

HH,
BH NZH
y
(2a)-(21)
Compound a5 Percentage Inhibition (%) at 10 M
Mt M:,ﬂ, hxnxz! hA]
(2a) “’f’t‘] \/@ 6383 4433 4482 385
M
ﬁ” "
(2b) L::l = z 5523 5623 57%1 3213
£
(2c) H‘JQ 86x1 §123 3502 1542
cl
Ay
(2d) L:;]q\/Q 9t Ta5 454 2612
OCF;
}'i CF3
(2e) N‘)ﬁm 3121 2645 2741 2113
LT
£ F _
(2f) 'f::'] \/@’ 4322 453 et 433
L]
(2g) '{‘N’\'j 8624 7241 7821 3625
) L‘\-/N\/@\q ) ) )
£ F
{2h) GJ? 8421 701 825 4021
|
. £
(21) ﬁ\j:;/ 4531 6111 73t3 4746
[0135]
[0136] [ZF2- (22) WA (21)9] ofex=Al S=&-Ao] et % inhibition Zk (10uM)]
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ZIHSd 10-2025-0071612

NH!

HO

@ﬁ*i

QCFy
(3a) (3b) {3c)
HHg
N N""/I‘L H ’J\
HO ; \Q) \/C(ZME HO : 4L : :CIME
Be) (3f)
MH= NHz
N’ M N""J\N N’ N
U* ™ ﬁig pepaevoclneane
(3h) (Zih
HH, NHy
N"’ r-.| Nél\hl
[0138]
[0139] [3}82] (3a) WA (3k)Y %]
[0140] [HA]of] 3] (3a) WA (3k)o] Az
cl i) N-Boc-piperazine NH>
1 ity NH,OH ok
N "N (NHy 25-28% in water) NN
< M PN
clI” N7 - CI= N r'*'/\|
THF, -15°Ctor, 3 h (_NBoc
(3-1)
NH» NH;
oY (3-OH)PhB(OH)5, P
N7 r.; PA(PPhs)s, CS2C004 N ||~|
¢l “NJ\N’\| i NN
I\/NBD 1.4-dioxane water=21 K/NBQC
PW, 120°C, 2 h
(3-2)
NHa NH;
,J\ 4 M HC! In dioxane, )\
NN TEA N
N > HO s A
k\,maoc DCM, i, 3h NH
(3)

[0141]
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[0142]

[0143]

[0144]
[0145]

[0146]
[0147]

[0148]

[0149]

[0150]

ZIHSd 10-2025-0071612

THF (Tetrahydrofuran, EﬂEE‘rL]‘:i—Era‘f)oﬂ 9] Cyanuric chloride(15%) €9 AHoj7}y -15C= Y43t
& N-Boc-piperazine(15+)& 75t , o5 ETFES £ koA 0.5-1A%F &<k Aol wkgA]7|H |
o] % QFRLjo} —’F%@?(NHS 25-28% in water)S FH7belar, A& 1-2A12F FF A7k WEEAIZI, o] &
g 7R StellA AAG *, AR U2 2AE g8t AFRAA A (3-1)S F5T.

o]3 wlo] = 2 1} FB F0A(3-D(15E (3-hydroxypheny!)boronic acid (258
tetrakis(triphenylphosphine)palladium (5 mol %), cesium carbonate (2%%), 1,4-dioxane % E(1,4-
dioxane:water=2:1)& #7lsla, olE ZHFES wlola R FAF 3t 120CE 243 &<t 7FEsta, &2
(eluent) %—HHEH g ol EHIEE &R AMEEte Celite® dl oaettt. o]F, o3r]E& 22 A o
d olAH o] ER FHE3eto], AT 715 9FE Ae F FF NaSOE XA § ofistal 1FelA 5
sk, AR U dqdEe Ad ELEUPE:L‘“J]-‘TJE At FUHAG-2)E 31, FUHAG-2)E
DCM(dichloromethane)ol] &al% S 0CE Bzd & dioxane°1 AE 4 M HCIE HH3] Houbsiy, A2

Al EF A% AojAaL, o5 R = 7 5} oA sFHEW, o] ES MeOHS DCMoll §-3) %131, pH7}
70] 2 w7bx] TEAZ} H7bH A, oA FZE5 o] wLxﬂ(S)é 8539

m

rm~
:10m

NH, NH;

{“4 various benzaldehyde, - N J,N\
-
HO \NAN/\ AcOH, NaBH,CN NN ) o
L_NH . (N Z

MeQOH, rt, overnight
(3) (3a) - (3k)

SHA(3) 9} thFSt benzaldehydeZ} AcOH HA o=z 7oz pHE 52 x4H MeOHoﬂ 3=, o
NaBH3CNS -2 o2 H7fste] AojFof nkg-& SRH L= & F, o9 opAHES &= 4340# Ce
g F8 AT, o] F, oHrlE & A o opAHe|ER FESHo], A %7]—43 Arz A F
T NaS0,2 AZEAZ § ofsta JAgelA sFste], 23t & Aojge Ay AmvtEadge 2 gAsta

ol R6Z Uuba A Wbl odal FHS WA 474 (Ga) WA (RF DL 5 Ak,

o}
li

R

n2

[(Ba)o] Alz=ol gt AAlel]

Ak, (3a) WA (Bk)Y A9 [HAH3]ZHFE dubd 34 dxfol wet FAdE (3a)Q! 3-(4-amino—6-(4-
(2-(trifluoromethyl)benzyl)piperazin-1-y1)-1,3,5-triazin-2-yl)phenol < 3&}7]¢} #o] 45384},

=& 11%, 1H NMR (400 MHz, CDC13) & 7.90 (dt, J = 7.8, 1.3 Hz, 1H), 7.87 - 7.73 (m, 2H), 7.71 - 7.61
(m, 1), 7.61 - 7.47 (m, 1H), 7.36 (t, J = 7.6 Hz, 1H), 7.30 (t, J = 7.9 Hz, 1H), 6.97 (ddd, J =
2.6, 1.0 Hz, 1H), 5.15 (s, 2H), 3.94 (s, 4H), 3.71 (s, 2H), 2.54 (t, J = 5.1 Hz, 4H) ; 13C NMR (100
MHz, CDC13) & 170.59, 166.80, 164.82, 156.17, 138.11, 137.38, 131.96, 130.61, 129.74, 128.90 (d, J =
30.1 Hz), 127.15, 125.98 (d, J = 5.9 Hz), 123.20, 120.75, 119.15, 115.24, 58.34, 53.11, 43.42. ; HRMS
(ESt): m/z calculated for C21H21F3N60: 431.1812 [MtHI+. Found 431.1859.

OCH;,
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[0151]

[0152]

[0153]

[0154]
[0155]

[0156]

[0157]

[0158]
[0159]

[0160]

[0161]

ZIHSd 10-2025-0071612

[(3b)o] Alzol tigh AA]]

3k, (3a) WA (k)9 Az [HAA]A3]ZFE dvtz b4 Axjo] wel 4% (3b)2 3-(4-amino—6-(4-
(2-methoxybenzyl)piperazin-1-y1)-1,3,5-triazin-2-y1)phenol (25b)& &}71$} o] =535+ th.

/\01—% 3t

S8 10%, 1H NMR (400 MHz, CDC13) & 8.04 - 7.85 (m, 1H), 7.80 (dd, J = 2.6, 1.5 Hz, 1H), 7.41 - 7.34
(m, 1H), 7.30 (t, J =7.9 Hz, 2H), 7.03 - 6.93 (m, 2H), 6.89 (d, J = 7.5 Hz, 1H), 4.99 (s, 2H), 3.96
(s, 4H), 3.83 (s, 3H), 3.67 (s, 2H), 2.60 (s, 4H) ; 13C NMR (100 MHz, CDC13) & 171.07, 167.36,
164.98, 158.11, 156.31, 138.53, 131.38, 129.67, 128.91, 124.72, 120.49, 120.46, 119.06, 115.28,
110.70, 56.35, 55.51, 52.80, 42.91. ; HRMS (ESt): m/z calculated for C21H24N602: 393.2033 [M+H]+.
Found 393.2082.

NH,

NﬁJ\N

negaevs

[(Bc)o] Alz=ol g A o]

Ak, (3a) WA (Bk)Y AR [AHAH3]ZHFE dubd 34 dxfol wet FAdE (3¢)Q! 3-(4-amino—6-(4-
(2-(trifluoromethoxy)benzyl)piperazin-1-y1)-1,3,5-triazin-2-y1)phenol & &}7]¢} Zro] F5381%itt.

=& 10%, 1H NMR (400 MHz, CDC13) & 7.87 (dt, J = 7.8, 1.2 Hz, 1), 7.81 (dd, J = 2.7, 1.5 Hz, 1H),
7.58 (dd, J = 6.9, 2.5 Hz, 1), 7.35 - 7.28 (m, 3H), 7.27 - 7.21 (m, 1H), 6.96 (ddd, J = 8.1, 2.7, 1.0
Hz, 1H), 5.18 (s, 2H), 3.93 (s, 4H), 3.64 (s, 2H), 2.54 (t, J = 4.8 Hz, 4H) ; 13C NMR (100 MHz, CDC13)
6 170.91, 167.09, 164.83, 156.29, 148.06, 138.28, 131.44, 130.28, 129.70, 128.72, 126.93, 120.72,
120.71 (q, J = 257.4 Hz), 119.85 (d, J = 138.4 Hz),115.33, 56.04, 52.80, 43.17, 31.05. ; HRMS (ESt):
m/z calculated for C21H21F3N602: 447.1761 [M+H]+. Found 447.1839.

[(3d) o] Alzol tigh AA]]

&8k, (3a) WA (3k) 9] Azl [AACZ]ZHE vk g4 Axpol we) ¥ (3d)Q) 3-(4-amino-6-(4-
(2-fluorobenzyl)piperazin-1-y1)-1,3,5-triazin-2-y1l)phenol& &}7]$} o] =535} t}.

5 24%, 1H NMR (400 MHz, CDC13) & 7.88 (dt, J = 7.8, 1.3 Hz, 1H), 7.79 (dd, J = 2.7, 1.5 Hz, 1H),
7.42 (td, J = 7.5, 1.9 Hz, 1H), 7.36 - 7.26 (m, 2H), 7.15 (td, J = 7.5, 1.3 Hz, 1H), 7.07 (ddd, J =
9.7, 8.2, 1.2 Hz, 1), 6.98 (ddd, J = 8.2, 2.8, 1.1 Hz, 1H), 5.12 (s, 2H), 3.97 (s, 4H), 3.73 (s, 2H),
2.63 (s, 4H) ; 13C NMR (100 MHz, DMSO) & 169.81, 167.20, 164.73, 160.84 (d, J = 245.0 Hz), 157.22,
138.42, 131.69 (d, J = 4.4 Hz), 131.63 - 128.28 (m), 129.22 (d, J = 8.1 Hz), 129.06, 124.22 (d, J =
3.7 Hz), 118.70, 118.22, 115.21 (d, J = 22.0 Hz), 114.62, 54.75 (d, J = 31.2 Hz), 52.23, 42.55. ; HRMS
(ESt): m/z calculated for C20H21FN60: 381.1842 [M+H]+. Found 381.1886.
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[0162]
[0163]

[0164]

[0165]

[0166]
[0167]

[0168]

[0169]

[0170]
[0171]

[0172]

[0173]

ZIHSd 10-2025-0071612

HO Sy /'kN OMe
TgaeveW

[(Be)o] Azl gt AAlel]

ek, (3a) WA (Bk)Y AR [AHAH3]ZHE dubd 34 dxfol wet FAdE (3e)Ql 3-(4-amino—6-(4-
(3,4-dimethoxybenzyl)piperazin-1-y1)-1,3,5-triazin-2-yl)phenol< 3}7]¢} Zo] =531t}

& 52%, 1H NMR (400 MHz, DMSO-d6) & 9.50 (s, 1H), 8.38 - 7.56 (m, 2H), 7.23 (t, J = 7.9 Hz, 1H),
7.09 - 6.63 (m, 6H), 3.84 (s, 4H), 3.74 (d, J = 5.1 Hz, 6H), 3.44 (s, 2H), 2.40 (s, 4H) ; 13C NMR (100
MHz, CDC13: MeOD=5:1) & 171.10, 167.01, 164.65, 156.77, 146.66, 145.65, 138.01, 129.29, 121.06,
119.68, 118.63, 116.14, 114.79, 110.91, 62.47, 55.76, 52.51, 42.69. ; HRMS (ESt): m/z calculated for
C22H26N603: 423.2149 [M+H]+. Found 423.2147.

NH,

Néj\:\l
HO \N N OMe
opaeved

[(B)o] Alz=ol gk AAlel]

Ak, (3a) WA (k)9 Az [HAH3]Z5EH dutd g4 Do) we)l FAd%E (31)9 5-((4-(4-amino-6-
(3-hydroxyphenyl)-1,3,5-triazin-2-yl)piperazin-1-y1)methyl)-2-methoxyphenol S 3}7]¢} o] 53819 t}.

T8 26%, 10 NMR (400 MHz, DMSO-d6) & 9.50 (s, 1H), 8.88 (s, 1H), 7.71 (dt, J = 7.2, 1.7 Hz, 2H),
7.23 (t, J =8.1Hz, 1H), 6.99 - 6.82 (m, 4H), 6.78 (d, J = 2.1 Hz, 1H), 6.68 (dd, J = 8.2, 2.2 Hz,
1), 3.85 (s, 4H), 3.74 (s, 3H), 3.36 (s, 2H), 2.38 (s, 4H) ; 13C NMR (100 MHz, CDC13:MeOD=5:1) &
171.13, 167.04, 164.69, 156.82, 146.61, 145.68, 138.03, 129.60, 129.35, 121.05, 119.73, 118.70,
116.10, 114.79, 110.91, 62.53, 55.83, 52.59, 42.78. ; HRMS (ES+): m/z calculated for C21H24N603:
409.1983 [MtH]+. Found 409.2011.

NH2

NP
Regaevse

[(Bg)o] Azl gt HAAlel]

ek, (3a) WA (Bk)o A9 [HAlC3]=5H dubd 34 Ao wel g% (3g)9l 3-(4-amino-6-(4-
((2,3-dihydrobenzo[bl[1,4]dioxin-6-yl)methyl)piperazin-1-yl1)-1,3,5-triazin-2-yl)phenolS 3}7]2} 29|
533t

=5 18%, 1H NMR (400 MHz, CDCI13) & 7.99 - 7.87 (m, 1H), 7.80 (dd, J = 2.6, 1.5 Hz, 1), 7.31 (t, J
= 7.9 Hz, 1H), 7.13 - 6.94 (m, 1H), 6.92 - 6.70 (m, 3H), 5.03 (s, 2H), 4.26 (s, 4H), 3.95 (s, 4H),
3.53 (s, 2H0), 2.56 (s, 4H) ; 13C NMR (100 MHz, DMSO) & 169.77, 167.17, 164.72, 157.20, 143.06,
142.38, 138.43, 130.90, 129.04, 121.68, 118.67, 118.18, 117.40, 116.66, 114.60, 64.03, 61.42, 42.62,
29.02, 28.82, 26.55.

_21_



[0174]
[0175]

[0176]

[0177]

[0178]
[0179]

[0180]

[0181]

[0182]
[0183]

[0184]

[0185]

ZIHSd 10-2025-0071612

[(Bh)o] Alz=ol gt A el]

ek, (3a) WA (Bk)Y AR [AHAH3]ZHE dubd 34 dxfol wet A% (3h)<Q! 3-(4-amino—6-(4-
(benzofuran—-6-ylmethyl)piperazin-1-y1)-1,3,5-triazin-2-yl)phenol < 3}7]9} Zo] F=53}3it}.

& 12%, 1 NMR (400 MHz, CDC13) & 7.91 (dt, J = 7.7, 1.2 Hz, 1H), 7.80 (dd, J = 2.8, 1.5 Hz, 1H),
7.64 (d, J = 2.1 Hz, 1H), 7.58 (s, 1H), 7.48 (d, J = 8.6 Hz, 1H), 7.31 (t, J = 7.9 Hz, 2H), 7.14 -
6.91 (m, 1H), 6.76 (dd, J = 2.3, 0.9 Hz, 1H), 5.02 (s, 2H), 3.96 (s, 4H), 3.71 (s, 2H), 2.59 (s, 4H) ;
13C NMR (100 MHz, CDC13) & 181.27, 171.00, 167.32, 165.03, 156.12, 154.60, 145.53, 138.53, 129.70,
127.66, 125.97, 122.13, 120.69, 118.96, 115.21, 111.32, 106.66, 63.19, 52.89, 43.04. ; HRMS (ESt): m/z
calculated for C22H22N602: 403.1877 [MtH]+. Found 403.1932.

[(Bi)e] Alz=ol gk HAle]]

ded, (3a) WA (Bk)o] Alxo] [AAA3]=FE dubd g4 Aape] w2k 948 (3i)Q 3-(4-amino-6-(4-

o~ =

((2,3-dihydrobenzofuran-6-yl)methyl)piperazin-1-y1)-1,3,5-triazin-2-yl)phenolS &}7]¢} o] =538} t}.

& 10%, 1H NMR (400 MHz, CDC13) & 7.91 (d, J = 7.7 Hz, 1), 7.80 (s, 1H), 7.31 (t, J = 7.9 Hz,
21), 7.20 (s, 1), 7.04 (d, J = 8.7 Hz, 1H), 7.01 - 6.93 (m, 1H), 6.74 (d, J = 8.1 Hz, 1), 4.99 (s,
2H), 4.58 (t, J = 8.7 Hz, 2H), 3.93 (s, 4H), 3.51 (s, 2H), 3.21 (t, J = 8.7 Hz, 2H), 2.53 (s, 4H) ;
13C NMR (100 MHz, DMSO) & 169.79, 167.19, 164.73, 158.83, 157.22, 138.45, 129.58, 129.06, 128.58,
127.18, 125.83, 118.69, 118.20, 114.62, 108.33, 70.86, 61.82, 52.21, 42.65, 29.05. ; HRMS (ESt): m/z
calculated for C22H24N602: 405.2035 [MtH]+. Found 405.2065.

[(Bi)e] Azl gt AAlel]

Ak, (3a) WAl (Bk)9 Az [AA]H3]25E dukd 3 dxfol we)l e (3)) 2-((4-(4-amino-6-
(3-hydroxyphenyl)-1,3,5-triazin-2-yl)piperazin-1-y1 )methyl )phenol S 3}7]¢} Zro] 453&9t}.

& 4%, 1H NMR (400 MHz, CDC13) & 7.86 (dt, J = 7.8, 1.3 Hz, 1H), 7.82 - 7.73 (m, 1H), 7.29 (t, J =
7.9 Hz, 1), 7.20 (td, J = 7.7, 1.8 Hz, 1H), 6.98 (tt, J = 4.0, 2.4 Hz, 2H), 6.838 (dd, J = 8.1, 1.2
Hz, 1H), 6.79 (td, J = 7.5, 1.3 Hz, 1H), 5.22 (s, 2H), 3.91 (s, 4H), 3.75 (s, 2H), 2.59 (s, 4H) ; 13C
NMR (100 MHz, CDCI13) & 170.94, 167.11, 164.89, 157.43, 156.30, 138.05, 129.78, 129.22, 128.98,
120.87, 120.56, 119.65, 119.28, 116.30, 115.23, 61.53, 52.37, 43.02. ; HRMS (ES+): m/z calculated for
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[0186]
[0187]

[0188]

[0189]

[0190]

ZIHSd 10-2025-0071612

C20H22N602: 379.1878 [M+H]+. Found 379.1891.

NH,

NS

heaasve

Me

[(Bk)o] Alz=oll gt HAle]]

AEeh, (3a) WA Bk Alzxe] [HAG3]ZHE vy g4 Axpel we) dE (3k)Q) 3-(4-amino-6-(4-
(2-methylbenzyl)piperazin-1-yl)-1,3,5-triazin-2-yl)phenol& 3&}7]¢} Zo] "}FET@]' sa=

=& 39%, 1H NMR (400 MHz, DMSO-d6) & 9.52 (s, 1H), 7.71 (dd, J = 7.3, 1.5 Hz, 2H), 7.40 - 7.21 (m,
2H), 7.17 (t, J = 2.6 Hz, 3H), 7.06 - 6.79 (m, 3H), 3.80 (s, 4H), 3.47 (s, 2H), 2.43 (s, 4H), 2.35 (s,
3H) ; 13C NMR (100 MHz, DMSO) & 169.79, 167.19, 164.70, 157.23, 138.44, 137.11, 136.07, 130.10,
129.63, 129.03, 127.01, 125.42, 118.65, 118.19, 114.62, 60.12, 52.61, 42.68, 18.87. ; HRMS (ES+): m/z
calculated for C21H24N60: 377.2093 [MtH]+. Found 377.2143.

“‘UL oNe,

3a)-(3k)
Compaund At Faroentage Inhibition (%) at 10 pkd
by iz héze his
(3a) 22F; o721 1221 4m1 320
(3b) 20CH, g1 1721 2724 412
(3¢c) 2.0CF; 6312 2814 4024 1944
(3d) 2F B021 043 1741 214
(3 E) 3,5-di0CHz e 3| 1321 4815 3515
(3{) 3-0H-2-0CH;3 =T 42 4145 3145
(39) 3 4-0{CH)0 w2 1542 17£2 3842
3 h) 3.4-CH=CHD 571 1821 301 3932
(31) 3.4-(0H 310 881 1022 53t5 4313
(:3_]) 2-0M S3x1 1143 413 2243
3k 2-CHy 8322 1723 25¢3 4525
cAMP Assay
h&14R hazaAR h&ZBAR
Agonist Ami?o"is Agonist Amagwis Agonis Aftagonis
Mode Made Mede Made Mede Mode
compaund %E:_Iim"da ‘};inl'ibitia S&E:i?ula 'i(-inh;biﬁo %E:‘ir:ula sinhibition
| (3a3) 323 4382 (721
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[0191]

[0192]
[0193]

[0194]

[0195]
[0196]

ZIHSd 10-2025-0071612

[3£3- (3a) WA (3k)9] ofdl=Al =&A gk % inhibition # (10uM)]

[3Feh4] (4a) WA (4b)9] 7]
[2Alel] 4] (4a) WA (4b) o] AlZ

i) HN
cl L\/NBDG NHz
*"L‘N iy NH OH N’;}«N
il {NH2 25-28% in water) o L
P . CI7ONTTN
THF, -15°C tort, 3 h L._Neoc
(a-1)
NHg HH;
{3-OH)PhB{OH 4,
NN FA(FRhs)q, C5:C0s N"Jt
S }\l HCI\@)Q-N NILI
k,_,NBW 1,4-dioxane waters2: 1 '\,,.NBM‘
WW, 120°C, 2h
(4-2)
& M HCHin i ik
n dioxane.
NH4OH N“"L‘Iﬂ
J‘L. = HOUKNA‘N‘%
L.U,Nﬁoc oo, i, 4 b Ll‘,NH
(4-3)
9]
e
(3431 MNH
ﬁéxz & E‘L‘E
N AGOH, NaBHACN T
HO, i .JQNJ’-‘N}\ vt HO., : Jag,,}l\”/ixl o
MelH. i, Ight j
L_nm me overnig L« L Ic:
(4a) - (4b)

THF (Tetrahydrofuran, ®HEZ}s|=2Fe)d] 52 Cyanuric chloride(l—‘:—u) |AS AHoj7lm -15CTE P73+
-

T tert-butyl (S or R)-3-methylpiperazine-l-carboxylate (15%)S H7lelH, ol& EFES ¢S 2504
0.5-1A17F &<t A7k WkEA7]H, o] % 4R 140} —’F%"—‘.‘(NHIS 25-28% in water)< F7Vakal, AZolA 1-2A4]
b 5% A7k BEGAIZITE, o] &wlE T ShollA AAST F, AR U 1AE Aiste] ARAA F

DA (4-1D)& 53,
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[0197]

[0198]
[0199]

[0200]

[0201]

[0202]
[0203]

[0204]

[0205]

ZIHSd 10-2025-0071612

o]3 wlo] =1 2 u} FB A (4-1D)(155), (3-hydroxypheny! )boronic acid 258,

tetrakis(triphenylphosphine)palladium (5 mol %), cesium carbonate (253), 1,4-dioxane % =(1,4-
dioxane:water=2:1)% 7}stal, ol EFES wlo|aRT} ZA} dloll 120C= 2413 <k 7tdstar, &9
(eluent) &mjZA ofd opAjElo] ES guj& A}R&lo] Celited 53] oH3t};. o]F, onr]E & A o
g opHolER FEa], AT §715S P2 AL F B4 NaS0E AZAN F el AN B3
ste, A2 U FdES Ad IARvEIHIARZ HAStY FAAU-2)E 41, FHAA-2)=
DCM(dichloromethane)ol] 83]¥lx 0CE Wzt ¥, dioxaned A& 4 M HC1S HAH3F] H7lsie, AoA 4
AIZE EQF A% AoA AL, o5 whE ERFES S stelA sFEH | plrl 7o] & wiZhA] NH4OH7F 2d 7t
AaL, old opAH| ]Ei FEst] FolE2 Ad ARuEIHRIRE HAst] FIHA(4-3)S daL, FA -
3)S AcOHE HA o2 HrlstozM pHE 5&E ZZ % MeOHo] 2 3—dihydrobenzo[b][1 4]dioxine—6—carba1dehyde
7h & H AL, o]of A NaBH3CNS 22 o FH7hete] AojFo] Whgs duves ?& , ole oA H|EE
B2 A3t Celited &3 o¥get. o] olAEHO|ER FE3t, AFE {7

5, o Pe
e AR AL F T NaSOE A% F ofnaa AFoA FEate], Anz L}—Q Aoge A Aw
(4

ntEIH 2 gAlste] o5 AnkH b dAfel] ofa S WFetd (4a)ok (4b)E DS F Uk

[(4a)9] Alzol tigh AA]]

hul H

dihydrobenzo[b][1,4]dioxin-6-y1)methyl)-2-methylpiperazin-1-y1)-1,3,5-triazin-2-y1)phenol< 3}7]1¢} 2
o] F53I3iTt.
& 16%, 1H NMR (400 MHz, CDCI3) & 7.90 (dt, J = 7.7, 1.2 Hz, 1), 7.80 (dd, J = 2.8, 1.4 Hz, 1H),
7.30 (t, J =7.9 Hz, 1H), 6.96 (ddd, J = 8.1, 2.7, 1.0 Hz, 1H), 6.89 (s, 1H), 6.82 (d, J = 1.1 Hz,
20), 5.01 (s, 2H), 4.62 (s, 1H), 4.26 (d, J = 6.7 Hz, BH), 3.47 (d, J = 13.0 Hz, 1), 3.36 (d, J =
13.0 Hz, 1H), 3.23 (t, J = 11.2 Hz, 1H), 2.89 (d, J = 11.0 Hz, 1H), 2.73 (d, J = 11.4 Hz, 1), 2.20
(dd, J = 11.4, 3.4 Hz, 1H), 2.16 - 2.00 (m, 1H), 1.33 (d, J = 6.7 Hz, 3H) ; 13C NMR (100 MHz, CDCI13)
5 170.90, 167.26, 164.64, 156.14, 143.45, 142.84, 138.58, 131.12, 129.71, 122.08, 120.66, 118.96,
117.83, 117.13, 115.25, 64.52, 64.48, 62.30, 57.40, 53.18, 46.47, 38.61, 15.73. ; HRMS (ES+): m/z
calculated for C23H26N603: 435.2149 [M+H]+. Found 435.2202.

Aedt,  [AAd4)RFEEH dRbd 34 Al wEk g4E (da)d (9)-3-(4-amino-6-(4-((2,3-

NH;

A

ResasUse

[(4b) o] Alz=ol thgh HA]]

Aedt,  [AAd4)RFEEH dRbd 34 Al wgk g4E" bl (R)-3-(4-amino—6-(4-((2,3~
dihydrobenzo[b][1,4]dioxin-6-y1)methyl)-2-methylpiperazin-1-y1)-1,3,5-triazin-2-y1)phenol< 3}7]1¢} 2
o] F53I3Tt.

8 22%, 1H NMR (400 MHz, CDC13) & 7.90 (d, J = 7.9 Hz, 1H), 7.80 (dd, J = 2.8, 1.5 Hz, 1H), 7.43 -
7.26 (m, 1H), 7.03 - 6.93 (m, 1H), 6.89 (s, 1H), 6.82 (d, J = 1.2 Hz, 2H), 5.02 (s, 3H), 4.60 (s, 1H),
4.26 (s, 4H), 3.46 (d, J = 13.1 Hz, 1H), 3.35 (d, J = 13.6 Hz, 1H), 3.23 (t, J = 11.6 Hz, 1H), 2.88
(d, J =11.6 Hz, 1), 2.73 (d, J = 11.1 Hz, 1H), 2.19 (d, J = 10.8 Hz, 1H), 2.10 - 1.99 (m, 1H), 1.33
(d, J = 6.7 Hz, 3H) ; 13C NMR (100 MHz, CDCI3) & 170.86, 167.26, 164.68, 156.16, 143.43, 142.74,
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138.61, 131.55, 129.69, 122.00, 120.66, 118.95, 117.75, 117.08, 115.25, 64.53, 64.49, 62.33, 57.50,
53.22, 46.56, 38.75, 15.76. ; HRMS (ES+): m/z calculated for C23H26N603: 435.2140 [MtH]+. Found

435.2191.
MNH;
Cx
HO O
e Q)
LN o
(4a) — (4b)
Percentage Inhibition (%) at 10 pM
Compound
hA4 hAsa hAsg hAs
(4a) 96+1 1242 1341 46+4
(4b) 99+1 8+4 22+4 395
[0206]
[0207] [3#4- (4a) WA (4b)¢] obvl=Al F=&Alo thg % inhibition %k (10 pM)]
I
HO N G O
aeves
N
e ”
(3a)
NH,
Il
HO NS ®)
N N’Y\/@[ )
N
bt 5
b
[0208] (5
[0209] [tet2] (5a) WA (5b)e] =]
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[0210] [2A]e] 5] (5a) WA (5b)e] Az
0
e
— AcOH, Naﬁi—i]CN E“N/\T,:/Q: TFA:DCh=1:4 ,-\r,.:/@:f)j
NH MeOH, . overnight m1h LVN (2]
(3-1)
cl 1) (S)-37 or (R)-38 MH2
i) MNHsOH
N-”L“Pl I[INH, 25.28% in water) N}‘Iu
o1 SN ol ::|”J*‘“N N o
THE -15°Ctart, 3 h N 0]
(5-2)
e 3-OH)PhB{OH) T
(3-OH) {
NJ\:\J Pa{PPRsl Ciséﬂa N'FL‘
cl’J*H H’\r'“ j ’L‘
LVH 1. 4-dionang walemg:i j
WW, 120°C, 2 h
(5a) - (5h)
[0211]
BocM
@9
[0212] ¢} 2,3-dihydrobenzo[b][1,4]dioxine-6-carbaldehyde AcOH HZ& o= % o2M pllE HE A"
MeOHell &-3%aL, o]o]A] NaBH3CNS F-EZ oz H7lste] AojFo] wkge IR g %, 23h¥l NalCO; &
o] Hrlsly, o]F dEl olAH | ER FE3, AFH FUsS AFE AL 4 NaS0,2 7AZRAIZ] =
o] #}slar, o]Eo CH2CI2 = CF3CO0H (CH2CI2: CF3COOH =4:1)o] H7}wo], 25° CollA &< pH ke X313
NalCO32 9% ZAHo] 1A17E b Aol of % ol olHHlelER FEael, AT 4I5S A4 AL
& B NaoSO.2 A=A § AFstn FoA w53, 282 Y& FqE22 A9 AZutEaIZ GA
3}al, THF(Tetrahydrofuran, HIEZ}S|=2F )0 =591 Cyanuric chloride(15%#) €48 Aot -15TC= Y
A G B, LUES e LX) 05 1AL L Ao BEAZI, I Pripl S
(NH3 25-28% in water)S F7Fslar, A-2oA 1-2A13F F<F Aozl wb-$A]70T), | E 7 St A Al
At &, A= LP% IAE Aete] FIHAT, HAH EEU}E:LEHJJE Xéxﬂo}ﬂ, o] %, wlo] AR} FHO|
2 A F 5}5“3 S+), (3-hydroxyphenyl)boronic acid (2% %), tetrakis(triphenylphosphine)palladium (5
mol %), cesium carbonate (2% %), 1,4-dioxane ¥ &(1,4-dioxane:water=2:1)S H7}3}ar, o5 Ed&ES v}
olm &3} FA} slol] 120 CTE 2417 EoF 71g3star, &2 9N (eluent) 3UHEH o el olAMHo|EE &ujE AlE3}
o Celite® &3l oFgitt. o]%, 477 E EZ A1 dE ofMEHolER F&3l, 4%d fr|se 952
AL T T NaSO,2 AXAZ F AFsta JAFdA FsFste, 272 L}% Ty Ee AY aEnEagIRE
AL, o]F AWk A Azl o3 S JsH 27 (5a) WA Gh)E ES 4 ATt
Hz
NJ\IN
HOO)\\N Nﬁ:‘/@o]
[0213]
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[0214]

[0215]

[0216]

[0217]
[0218]

[0219]

[0220]

[0221]
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[(5a)e] Alz=ol tigh dAlo]

Fedk, (5a) WA (5b)e] AlZe] [AA5]Z5E dukd 4] Ao weh ¥ (5a)Q (S)-3-(4-amino—6-
(4-((2,3-dihydrobenzol[b][1,4]dioxin-6-y1)methyl)-3-methylpiperazin-1-y1)-1,3,5-triazin-2-yl)phenol &
a71%h 2ol +5a%T)

8 40%, 1H NMR (400 MHz, CDCI3) & 7.86 (d, J = 7.5 Hz, 1H), 7.81 (s, 1H), 7.29 (t, J = 8.0 Hz,
1), 7.10 - 6.97 (m, 1H), 6.89 (s, 1H), 6.83 (s, 2H), 5.04 (s, 2H), 4.50 (s, 1H), 4.26 (s, 4H), 3.93

(d, J =11.7 Hz, 1H), 3.34 (s, 1), 3.20 (s, 1H), 3.08 (s, 1H), 2.79 (s, 1H), 2.52 (s, 1H), 1.23 (d, J
= 23.5 Hz, 3H).

NH2

ReRaesse

[(5b)e] Alz=ol thgh dAlo]

Fedk, (5a) WA (5b)9] AlFe] [AA5]Z5E dukd 4] Ao wel ¥ (5b)< (R)-3-(4-amino—6-
(4-((2,3-dihydrobenzol[b][1,4]dioxin-6-y1)methyl)-3-methylpiperazin-1-yl)-1,3,5-triazin-2-yl)phenol &
sp719h ol S5kt

& 34%, 1H NMR (400 MHz, CDC13) & 7.89 (d, J = 7.8 Hz, 1H), 7.80 (s, 1H), 7.31 (t, J = 7.9 Hz,
1H), 6.98 (dd, J = 7.9, 2.8 Hz, 1H), 6.88 (s, 1H), 6.82 (s, 2H), 5.12 (s, 2H), 4.50 (s, 1H), 4.26 (s,
1), 3.96 (s, 1H), 3.39 (s, 1H), 3.24 (s, 1H), 2.82 (s, 1H), 2.59 (s, 1H), 2.23 (s, 1H), 1.25 (s, 3H).

NH>

PN

HO \/rld\ O
SAReTeS

(5a) — (5b)
Percentage Inhibition (%) at 10 pM
Compound
hA4 hAop hA>g hAs
(>a) 942 33+2 3123 92+1
(5b) 99+1 26x4 18+4 47+5
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[0222] [E5- (52) WAl (5b)¢] obdlial 2= th3+ % inhibition & (10 uM)]
N7 N
NZ N |
L_N
F
(60) OMe (6b)
N= "N NN
| |
Ho\gqu A HO .. J\
LN LN
OCF, OH
(6¢) (6d)
[0223]
[0224] (845t (6a) WA (6d)e] T%]
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[0225]

[0226]

[0227]

[0228]

[0229]
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[2A]e] 6] (6a) WA (6d)e] A=

]HT:ij

MNBeoc

,,l\ i) NH,4OH NaJ\N
N 'ﬂ.‘_ (NHy 25-28% in water) /1% |
C,zl‘*m cl = oo NN
THF, 5% tort, 3h L_\/NBM
(6-1)
NH; MHz
- {3-OHIPhBIOH);, Py
O Pd(FPhy)y, Cs2C0, o |
e NN —_— SNTON
LVHBOG 1.4-dioxanewater=2:1 l\_,NEioc
W, 120°C.2 h
(6-2)
NH NH,
4 M HCl in dioxane, /L
N A NH4OH N T:
———————————" HO %
DeM, 1, 4 h N™ N
HBDG L\VNH
(6-3)
MNH; MNH;
,L_ benzaldehyde, ACOH A
NZ MaBH,CN nN* i“l
Ui‘n N _ HO\@*N NJﬁ ey
L_NH  MeOH, 1, overnight N =
(6a) - (6d)

THF(Tetrahydrofuran, EJEZS|=2F2)o] =9 C(Cyanuric chloride(15%) £S5 Aoz -15T=
WZ+slal, tert-butyl (S)-3-methylpiperazine-l-carboxylate(15%)S H7tsly, ol E2UES e 254
A 1-2A1%F ERF Aoj7be wrEAl7IE | o] 5 QRjol =& N(NH3 25-28% in water)s H7Fstal, A2olA 1-
2AIZE B Aojrh wEEAIZIYE. o]% &ulE SE stelA AAS F, AR U TAFE oFsle] HFRA|A
FA(6-DE 53},

o] %, nlo] 3 2 5} FH ZA(6-1) (157), (3-hydroxyphenyl)boronic acid 258,
tetrakis(triphenylphosphine)palladium (5 mol %), cesium carbonate (2%%), 1,4-dioxane ¥ & (1,4-
dioxane:water=2:1)& #7}star, o]5 Z3HES mlo]a 23 AL dho 120CE 2A1%F 5 7FEst
(eluent) &W|EA o€ olAEHEE &2 ALE3l] Celited &3 Hgtt. o]%, AH7|E & A
g oA HolER FE3tY, A3E FU71F5S A2 AL F F4 NaSO,2 Ax2A7 & odgsta AFdA 55
ato] | AR U JoBS Ay InntE R AAste] F1HA(6-2)8 53},

1%,

[}

Z7H(6-2)& dichloromethaneo] &3dte] 0 T2 Wzw Fol dioxane W9 4 M HC1S HHA3F] 78t
Ao A AT B AL AolA AL, o]F wkE E3ELS T stelA FFEW, pHrt 7ol 2 wi7bA] NH40H
7b 28 HZFEAAL, olE olAlH] ]Ei FEot] JAES A ARvEIHIAR GASIY FUHA(6-3)S &
I, Z7A1(6-3)¢ benzaldehyde™= AcOHE HA o=z H7tsto Za pHE 52 ZAFE el ga59ar, o]o]
Al NaBH3CNS FEAH oz Hrbste] AHolFo] ¥hgs ARHEF b F old oA HEE §ulE AE3}]

‘H

==}

i

Colite® 540 ol#8t). ol%, 1% 25 A A8 opddolZs Saaol, AT /158 952 Ao
TR NaSOE AZAL F e BN sHE, Avw Ve AelEe A9 AzrEaduz 44

3
A (6a)st (Bb)E €S 5 St

sto] o)F aluba A Axbol o8] FHS Wyt

_30_



[0230]
[0231]

[0232]

[0233]

[0234]
[0235]

[0236]

[0237]

[0238]
[0239]

[0240]

[0241]

ZIHSd 10-2025-0071612

Me

[(6a)o] A|z=ol tigh AA]]

AEsh, [AA]d6]Z5E Aty A Ao wEl FAE (6a)9 (S)-3-(4-amino-6-(4-(2-methoxybenzyl)-2-
methylpiperazin-1-y1)-1,3,5-triazin-2-y1)phenol& 3s}7]9} o] =319},

& 22%, 1 NMR (400 MHz, DMSO-d6) & 9.50 (s, 1H), 8.00 - 7.65 (m, 2H), 7.52 - 7.36 (m, 1H), 7.23
(t, J =7.9Hz, 20), 6.97 (t, J = 7.6 Hz, 2H), 6.92 - 6.79 (m, 3H), 4.89 (s, 1H), 4.61 (s, 1H), 3.78
(s, 3H), 3.50 (s, 2H), 3.14 (s, 1H), 2.90 (d, J = 10.4 Hz, 1H), 2.75 (d, J = 10.0 Hz, 1H), 2.16 (s,
1), 2.01 (d, J = 14.3 Hz, 1H), 1.27 (d, J = 7.0 Hz, 3H) ; 13C NMR (100 MHz, DMSO) & 169.79, 167.23,
164.42, 157.30, 157.22, 138.54, 129.12, 129.06, 127.91, 125.80, 120.22, 118.70, 118.18, 114.63,

110.81, 57.31, 55.34, 53.06, 38.12, 30.97, 22.08, 15.45. ; HRMS (ESt): m/z calculated for C22H26N602:
407.2192 [M+H]+. Found 407.2260.

[(6b)o] Alz=ol gk HAle]]

Fest, [AAd6]25E dubd A dxpel wel FAd" (6b)Q1 (S)-3-(4-amino-6-(4-(2-f luorobenzyl)-2-
methylpiperazin-1-y1)-1,3,5-triazin-2-y1)phenol & 3}7]9} 7Zo] =319},

& 20% 1H NMR (400 MHz, DMSO-d6) & 9.51 (s, 1H), 7.70 (dd, J = 7.3, 1.6 Hz, 2H), 7.57 - 7.45 (m,
), 7.32 (t, J = 6.8 Hz, 1H), 7.27 - 7.09 (m, 3H), 6.98 - 6.71 (m, 3H), 4.91 (s, 1H), 4.55 (s, 1H),
3.56 (s, 2H), 3.09 (d, J = 12.5 Hz, 1H), 2.88 (d, J = 10.9 Hz, 1H), 2.73 (d, J = 11.0 Hz, 1H), 2.18
(d, J = 8.1 Hz, 1H), 2.03 (t, 1H), 1.23 (d, J = 6.7 Hz, 3H) ; 13C NMR (100 MHz, DMSO) & 169.87,
167.29, 164.49, 160.85 (d, J = 244.3 Hz), 157.27, 138.56, 131.22, 129.14, 129.06, 124.59 (d, J = 13.9
Hz), 124.31 (d, J = 3.7 Hz), 118.78, 118.26, 115.25 (d, J = 21.6 Hz), 114.69, 57.04, 54.59, 52.71,
45.60, 38.06, 15.41. ; HRMS (ESt): m/z calculated for C21H23FN60: 395.1989 [M+H]+. Found 395.2060.

NH;
NN
HO \NJ\N/H
LN

[(6c)o] Alz=ol gk A o]

CF3

ek, [AAde]2FE dubd 3} A wEr @AE (60)d (S)-3-(4-amino—6-(2-methyl-4-(2-
(trifluoromethoxy)benzyl)piperazin-1-yl)-1,3,5-triazin-2-yl)phenol< 3}7]9} Zo] =53} t}.
=& 15%, 1H NMR (400 MHz, DMSO-d6) & 9.50 (s, 1H), 7.98 - 7.57 (m, 3H), 7.57 - 7.34 (m, 3H), 7.23

(td, J = 8.1, 1.3 Hz, 1H), 7.06 - 6.69 (m, 3H), 4.91 (s, 1H), 4.61 (s, 1H), 3.55 (s, 2H), 3.11 (s,
1H), 2.86 (d, J = 10.3 Hz, 1H), 2.72 (d, J = 10.8 Hz, 1H), 2.22 (d, J = 2.1 Hz, 1H), 2.06 (d, J = 12.2
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Hz, 1H), 1.25 (d, J = 6.4 Hz, 3H) ; 13C NMR (100 MHz, DMSO) & 169.82, 167.25, 164.46, 157.23, 147.10,
138.52, 130.88, 129.05, 128.83, 127.41, 121.53, 120.69, 118.99, 118.70, 118.18, 114.64, 57.27, 55.48,
52.79, 45.54, 38.00, 15.23. ; HRMS (ES+): m/z calculated for C22H23F3N602: 461.1918 [M+H]+. Found

461.2010.
NH,
Nék{\l
HO \N N/H
LN
OH
[0242]
[0243] [(6d)2] A|Zol 3t A A]d]]
[0244] AEdh, [AAd6] 25 dubd b Azl wEl ddE (6d)Q) (S)-2-((4-(4-amino-6-(3-hydroxyphenyl)-
1,3,5-triazin-2-yl)-3-methylpiperazin-1-yl)methyl)phenol S s}7]¢} o] FE35}9 ).
[0245] 48 16%, 1H NMR (400 MHz, DMSO-d6) & 10.26 (s, 1H), 9.52 (s, 1H), 8.01 - 7.62 (m, 2H), 7.24 (t, J =
7.8 Hz, 1), 7.19 - 7.04 (m, 2H), 6.96 - 6.84 (m, 3H), 6.82 - 4.98 (m, 2H), 5.00 (s, 1H), 4.53 (s,
1), 3.62 (s, 2H), 3.13 (s, 1), 2.95 (d, J = 11.6 Hz, 1), 2.81 (s, 1H), 2.24 (s, 1H), 2.07 (s, 1H),
1.24 (d, J = 6.8 Hz, 3H) ; 13C NMR (100 MHz, DMSO) & 169.85, 167.23, 164.45, 157.22, 156.63, 138.47,
129.17, 129.07, 128.19, 122.37, 118.88, 118.71, 118.21, 115.33, 114.63, 58.62, 56.88, 52.43, 45.27,
37.75, 15.10. ; HRMS (ES+): m/z calculated for C21H24N602: 393.2041 [M+H]+. Found 393.2119.
NH-
o
HO >
NAN%
L_N
(6a) — (6d)
Percentage Inhibition (%) at 10 uM
Compound
hA; hAoa hAzp hAs
(6a) 2-OCHj 70+1 2+2 2941 0+3
(6h) 2-F 854 164 244 162
(6c) 2-OCF3 7015 512 55+1 2043
(6d) 2-OH 22%2 14+3 19+1 16+1
[0246]
[0247] [3Z6- (6a) WA (6d)9] ofdl|x=Al =& that % inhibition Zk (10uM)]
NH NH,
N¢£\F NﬂJ\P
Ho\©)\\N N J@:OJ HO\Q/L\N)\@ \/C[oj
KON o . o
(7a) {7h)
[0248]
[0249] [3}3h2] (7a) WA (Th)<e] F+x]
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[0250] [AAel 7] (7a) WA (Th)e] Az

i HN

|
- ii) NH,OH N
/1{‘ I (NH; 25-28% in water) ‘_,J.:._k
TN CI™ "N N
NBoe

THE, -15°Clor, 3 h

(7-1)
MH3 NH:
}_ (3-OH)PhB(OH),
I P{PPhs)s, C82C04
ol N
NEst 1 d.dinxane waters?:1 NBoc¢
U, 120°%C. 1 h
(7-2)
MHa NH
N"J-\ll'? DCMTRA=4:1 M= {‘vl
e MN’LN};‘ e \N’L‘N
%HB“ i, 2h NH
(7-3)
2
H]@Q
NH; I NH
_ N’f'L'lN AcOH, NaBH1ON
HD MN -
: FeH MelH, i cwernight ]
(7a) - (Th)
[0251]
[0252] THF(Tetrahydrofuran, EJEZS|=2F&)o] =9 C(Cyanuric chloride(15%) £S5 Aoz -15T=
WZbekar, tert-butyl (1S,4S or 1R,4R)-2,5-diazabicyclo[2.2.1]heptane-2-carboxylate(15%)S #H7lslH,
ol EIES 7L 2mdA] 0.5-1A17F Eot Aozl wreA7|H, o]F ormijo} Z=&oM(NH3 25-28% in
water)& M7Fsta, A-2oA] 1-2A13F 5t Horb wkZAIZIT), ol &ulE B¢ shAlA AAST &, A=
U2 3AE qIgste] ARAA FHA(7-1)E 538
[0253] o] %, wfo] g 23 FH FHA(7-1) (158), (3-hydroxyphenyl)boronic  acid (2  equiv.),
tetrakis(triphenylphosphine)palladium (5 mol %), cesium carbonate (2%%), 1,4-dioxane ¥ & (1,4-
dioxane:water=2:1)< #H7}etal, o5 EFES vwlolaA 23 FA} sho] 120C=2 1A & 73, &89
(eluent) SWZA o€ oM EHO|EE &ul2 AE3tA CeliteE F3l oJzsict. ]—r 7S E= Al o
g olMElolER F&3to], AFH FUITS AFE AL F FF NaS0,2 AZRAZ F oFfsta JAFdA 55
sto] | AR U JoBLe Ay IRntE 1R AAste] FHA|(7-2)8 53},
[0254] o]%, AEW Taehrso] Z7hA(7-2)(155), CH2CI2 2 CF3C00H (CH2CI2: CF3COOH =4:1)0] AFw|o], &ole]

H g2 23}¥ NaHCO3Z2 92 ™ o] 25 ° CollA] 2A1ZE B Hofzith. o]%, olel ofAH¢]

ER FE,

D
43 77152 992 A2 F 59 NaSoE A2AZ §F ofdtstal gelA sHeke], Az U gl

Ay AzvtETgI R PAste] SR (7-3)8 59t



[0255]

[0256]
[0257]

[0258]

[0259]

[0260]
[0261]

[0262]

[0263]
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o]&  =7FA(7-3)3} 2,3-dihydrobenzo[b][1,4]dioxine-6-carbaldehyde™ AcOHZ *#Z
AE MeOHol 8%z, o]o] A NaBH3CNS FEZ oz H7lslo] AojFo] we-g

H NaliCO; &do] H7lstH, o] % o|d olMEHe|ER FEF3le], A3H 7152 952 A2 & 54 NaSO,=

TESY, 292 U F9EL A9 A2vEIHI R GASa, o]F Ity

Aztell old] e Haystd 242t (7a) WA (ThHE 45 F S

[(7Ta)o] Alzol tigh AA]]

deek, (7Ta) WA (70)8] Az [HAC7]2FEH Ak g dijel] weh e (7a)Ql 3-(4-amino-6-
((1S,48)-5-((2,3-dihydrobenzo[b][1,4]dioxin-6-yDmethyl)-2,5-diazabicyclo[2.2.1]heptan-2-y1)-1,3,5-
triazin-2-yl)phenolS 38}7]9} o] 5313 t}.

=% 23%, 1H NMR (400 MHz, DMSO-d6) & 9.61 - 9.35 (m, 1H), 7.90 - 7.60 (m, 2H), 7.24 (td, J =

6.2 Hz, 1H), 7.01 - 6.86 (m, 1H), 6.85 - 6.71 (m, 5H), 4.80 (d, J = 80.7 Hz, 1H), 4.19 (s, 4H), 3.78 -
3.55 (m, 3H), 3.52 (s, 1H), 3.35 (ddd, J = 43.4, 10.6, 2.3 Hz, 1H), 2.85 (td, J = 11.2, 10.5, 2.3 Hz,
1H), 2.47 (d, J = 9.7 Hz, 1H), 1.89 (d, J = 9.4 Hz, 1), 1.73 (d, J = 7.9 Hz, 1H) ; 13C NMR (100 MHz,
DMSO) & 169.55 (d, J = 44.4 Hz), 167.02 (d, J = 37.8 Hz), 163.49 (d, J = 19.8 Hz), 157.18, 143.08,
142.11, 138.51, 132.79 (d, J = 8.1 Hz), 129.01, 120.85 (d, J = 6.6 Hz), 118.70, 118.11 (d, J =
Hz), 116.71, 116.66, 114.63, 63.99 (d, J = 5.9 Hz), 60.32 (d, J = 9.5 Hz), 59.07 (d, J = 19.1 Hz),
57.06, 56.59 (d, J = 36.3 Hz), 50.43, 35.01. ; HRMS (ESt+): m/z calculated for C23H24N603: 433.1984
[M+H]+. Found 433.2068.

NHZ

O* 2D

[(7b)o] Alz=ol gk AAlel]

Ak, (7a) WA (Th)e] AFe [AAA7]2HE dubd A Ao mEl A" (7hb)<Q! 3-(4-amino-6-
((1R,4R)-5-((2,3-dihydrobenzo[b][1,4]dioxin-6-yl)methyl)-2,5-diazabicyclo[2.2.1]heptan-2-yl)-1,3,5-
triazin—-2-yl)phenolS 3}7]9} o] 535} ).

& 25%, 1H NMR (400 MHz, DMSO-d6) & 9.50 (d, J = 8.1 Hz, 1H), 8.09 - 7.60 (m, 2H), 7.23 (td, J =
7.8, 5.9 Hz, 1H), 6.89 (ddt, J = 5.4, 3.8, 2.3 Hz, 1H), 6.85 - 6.73 (m, 5H), 4.80 (d, J = 80.5 Hz,
1H), 4.19 (s, 4H), 3.78 - 3.57 (m, 3H), 3.53 (s, 1H), 3.45 - 3.25 (m, 1H), 3.14 - 2.72 (m, 1H), 2.47
(d, J =8.3 Hz, 1H), 1.90 (d, J = 10.0 Hz, 1H), 1.74 (d, J = 8.4 Hz, 1H) ; 13C NMR (100 MHz, DMSO) &
169.55 (d, J = 44.4 Hz), 167.03 (d, J = 38.1 Hz), 163.50 (d, J = 19.4 Hz), 157.19, 143.09, 142.14,
1388.51, 132.71, 129.02, 120.89 (d, J = 7.0 Hz), 118.70, 118.12 (d, J = 5.1 Hz), 116.75, 116.67,
114.64, 64.00 (d, J = 5.9 Hz), 60.37 (d, J = 10.7 Hz), 59.09 (d, J = 19.1 Hz), 57.06, 56.58 (d, J =
35.9 Hz), 50.42, 35.01. ; HRMS (ESt): m/z calculated for C23H24N603: 433.1983 [M+H]+. Found 433.2047.
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[0264]
[0265]

[0266]
[0267]
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NH,
NA\FJ
HOO/LN J\N 5 uoj
A
(7a) — (7b)
Percentage Inhibition (%) at 10 yM
L hA, hAg, hAsg hAq
(7a) 703 5+4 42 334
Tb) 95+1 142 4+3 26+2

[37- (7a) WA (7h)e] oldl=Al F=&-Ao] tidt % inhibition Zt (10uM)]

NH,
N)\i
HO o
jspaeVes
(8a) ©

[3}8}2] (8a)o] %]
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[0268]

[0269]
[0270]

[0271]
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[2A]e] 8-1] (8a)9] A=

jl Iy N-Boc-piperazine NH;
il) NH4OH
j‘: o (NH, 25-28% in water) W= i
! Eali YEs! el N N
THF, -i5%C tarl, 2 h LVNBBG
(8-1)
NH
j:" {3-0H)PhB(OH),. ,-L,:
NN Pa{FPPhsls, GaaG0, N= IIH
! - HO
el Y f.\' . HN'J“N""’}
LVNBC'C 1. 4-digxanewaler=2:1 L__NBoc
uw, 120 %G, 2h i
(8-2)
jl_l:'t benzoyl chlonde, NHE
MNE TN TEA
HO, o s 820 ,L
NNy THF 0°C 1o, 30 i ”‘h
L_NBoe kI,NBQc
(8-3)
L X
N= "N
s : i NAT DGMTFP« 41 N,.-L.,
i, 15 h
!-\ﬂ_,.NBot: NH
(8-4)
MHz NHa
i .}.lm Eisaeé:nylie asid, HATU . _,L_N
B=0 M.pl\H.-‘q.h] F i B NFH\,N,F-‘]
NH DMF, . 5.8 h LVN\(@E)
o
(8-5)
iy L,
N M 1 M NaGH N ™
B0 A o HO S -
Wi — = NN
£
(8a)
THF (Tetrahydrofuran, HBIEZ3|=2F)d] =< Cyanuric chloride(15%) €985 Aoj7by -15CT=E
\:I

Wztalal, N-Boc-piperazine(lsi)S #H7betH, olE £3ES 22 %A 0.5-1A1F &<t Aoj7he wh-gA|
7IH, o] % kmuyol &N (NH3 25-28% in water)& F7Fstal, A2oA 1-2A]3F &t Aoj7hH REgAJXITH
olF &ulE St dtll A AAT F, AAE U2 AAE ofFste] AxAA SHAG-DE H5T.

o] % wlol| g 2y} FHoO| A (8- (155), (3-hydroxypheny!l )boronic acid (2 equiv.),
tetrakis(triphenylphosphine)palladium (5 mol %), cesium carbonate (2%%), 1,4-dioxane @ & (1,4-

dioxane:water=2:1)< #7}slal, ol TFES vlolazul XA} slo] 120CE 2417 FoF 7tdsta, &89
(eluent) &WIEA o€ olAEH|EE &u|Z AlE3Slo] Celited T3l oJHsttt. o]F, o7& EZ A o
g olMElolER FE3lo], AFHE FUFL AR AL F FE NapS0,2 ARAZ F osta JAFM 5F

o], Avtz e folBe Ay Anneadyz gAlste FHA(8-2)8 I5a,
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[0273]

[0274]

[0275]

[0276]
[0277]

[0278]

[0279]

[0280]
[0281]
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ol%&  Z7rA|(8-2)= F4 THFO] fall¥ 3 TEA(Triethanolamine)”} F7}E &, benzoyl chloride’} 0 TollA
THE AR HutE o] Ao 30 FF AojAa, DMe R FET F AYE FU|TS dFE A
o X

o)
o
T NapSO, = A=A F ofatstal Aol sFste], Az U2 Joje Ay A=mnEadgez A

0|3, YB3 ZataTo| F7HAI(8-3)(15 %), CH2CI2 2 CF3CO0H (CH2CI2: CF3COOH =4:1)¢] Aztx|o] goie]
pH Z+e E3}% NaHCO3E 98 FA o] 25 ° (oA 1.5A]17F E¢t Aot} o]% o|d oA Ho|ER F&3}o],
AT F715E 42 AL F 55 NaSOE A2A7 F odstar Ao wFsle], 23z UL Jo2e

A9 FEnEadguE AA st F=714(8-4)5 =3},

, =7+ (8-4), HATU ¥ DIPEA”} DMF(Dimethylformamide)©l] Q1+ piperonylic acid & H71¥ Hk-g
= 3

35

T gl
=o] A2olA 5547 Fe AHojAH, o]F odd oMHo|ER FE], AYE FUITS dFE AL
Z’:

250, = XA F et JFgeA sFHste], 23R U2 Foee Ad aEntEddg 2 gAs

=

N Do
of
s
i_’tl
©

-5) % DMF7F 2= el 1 N NaOH &<e] F7hso], Aojx F &
el & o olAHo|ER FE3te] E3}E sodium bicarbonate &NT AR AFgH FEES AFHE A,
7152 A9= AL & B¢ NapSO2 AXRAIZ & st AFoA w53, 23

=
A4 AzvtEddfu 2 GAstar, ol % UdnkH A Axfel] ofa S WFed (Ba)E d& T U

[(8a)o] A|lzol thgh HA]]

ek, [AAd8-11258 ity 3hd dapel whet 3dE (8a)l (4-(4-amino-6-(3-hydroxyphenyl)-1,3,5-
triazin-2-yl)piperazin-1-yl)(benzol[d][1,3]1dioxol-5-y1)methanoneS 3&}7|¢} Zro] 53815 tt.

& 43%, 1 NMR (400 MHz, DMSO-d6) & 9.52 (s, 1), 7.73 (d, J = 7.5 Hz, 2H), 7.24 (t, J = 7.8 Hz,
1), 7.10 - 6.73 (m, 6H), 6.09 (s, 2H), 3.86 (d, J = 46.7 Hz, 4H), 3.56 (s, 4H) ; 13C NMR (100 MHz,
DMSO) & 169.88, 168.75, 167.20, 164.92, 157.24, 148.32, 147.15, 138.32, 129.37, 129.08, 121.60,
118.74, 118.29, 114.68, 108.15, 107.87, 101.46, 42.53.

NH, NH;
Y oY
HO@N N \©)km/ Ny
L_UN_N 0
K’"wr”\/: T
(8b) ? (8<) ¢

[8}&4] (8b) WA (8c)e] %]
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[0282]

[0283]
[0284]

[0285]

[0286]
[0287]

[0288]

[0289]

[0290]
[0291]

[0292]
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[HA]of] 8-2] (8b) WA (8c)9] A=

e N‘H
MJ\IN isocyanate. DIPEA
BzO \N.J\ /\ Bz0) )\ o
k/ THF, rt, evermght \ T—R
e (a-s} 7
e NH,
"2\[" 1N NaCH ,,,f/LF
o H — = HO N
ULN GIH(\‘:@-RE THF, rt, cwernight w LNYHF{Q/\%RA
O
(8b) - (8¢<)
FTA(8-4)7) &3lE THF &9l DIPEA(diisopropylethylamine)®} isocyanate® A-2o)|x H7ista, E3le
NallC03 Frgodloz mes =ty 3 od olAEgo|ER 2Z3dle], A%E $7]2L ddm Qe T T
Na,SO, 2 AZAIZl 3 o3tstar A-FolA FFsle], 2¥2 U FodEe A7 gz2ZneEadyz AR st £+

5, TAB-6)°] X3 DNF &4o] 1 N NaOH &4 FH7bsbar AojAm, Frt=, 3= E3hE NH4CI
i Yt} og olAElo]ER FE3d}e], E3}E sodium bicarbonate &<
3

NFE GEE QS F RE NaSOE AEA F olstm 3

=

Anz e 1&04%% A9 azrkeadyz gAsa, oF Auwd 4 Aadl o F4e AP

[(8b)e] Alz=ol izt AAlo]
g=d, (8b) WA (8e)ol Azl [HAA]g-2]=5E dnkd 4 dxpel wel A€ (8b)Ql 4-(4-amino-6-

o~ =

(3-hydroxyphenyl)-1,3,5-triazin-2-yl)-N-benzylpiperazine-1-carboxamideS &}7]¢} o] =538} th.

8 40%, 1H NMR (400 MHz, DMSO-d6) & 9.52 (s, 1H), 7.73 (d, J = 7.5 Hz, 2H), 7.42 - 7.09 (m, 6H),
6.90 (d, J = 4.3 Hz, 3H), 4.27 (d, J = 6.0 Hz, 2H), 3.79 (s, 4H), 3.42 (s, 4H) ; 13C NMR (100 MHz,
DMSO) & 169.84, 167.17, 164.88, 157.45, 157.23, 140.91, 138.37, 129.09, 128.12, 127.03, 126.45,
118.72, 118.26, 114.63, 43.51, 43.25, 42.51. ; HRMS (ES+): m/z calculated for C21H23N702: 428.1804
[M+H]+. Found 428.1820.

NH,

N

Regac¥e®

[(8c)o] Alz=ol gt A ]

g=d, (8b) WA (8e)ol Azl [HAA]g-2]=HE dnkd 4 dxpel wel A€ (8c)Ql 4-(4-amino-6-



[0293]

[0294]
[0295]
[0296]

[0297]
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(3-hydroxyphenyl)-1,3,5-triazin-2-y1)-N-(2,3-dihydrobenzo[b][1,4]dioxin-6-yl)piperazine-1-

carboxamideS 1719} Zo] 5319},

S8 27%, 1H NMR (400 MHz, DMSO-d6) & 9.55 (s, 1H), 8.41 (s, 1H), 7.80 - 7.68 (m, 2H), 7.25 (t, J
7.9 Hz, 1H), 7.05 (d, J = 2.4 Hz, 1H), 6.98 - 6.82 (m, 4H), 6.72 (d, J = 8.7 Hz, 1H), 4.19 (dd, J
6.6, 1.8 Hz, 4H), 3.85 (s, 4H), 3.56 - 3.48 (m, 4H) ; 13C NMR (100 MHz, DMSO) & 169.83, 167.15,
164.87, 157.19, 155.09, 142.72, 138.42, 138.34, 133.97, 129.03, 118.69, 118.21, 116.29, 114.62,
113.11, 109.00, 64.13, 63.83, 43.44, 42.49. ; HRMS (ES+): m/z calculated for C22H23N704: 472.1707
[M+H]+. Found 472.1708.

NH,

N)\jl\
HO =S
T

o]
Percentage Inhibition (%) at 10 pM

Gompound Structure
omae hA;  hAsa  hAsg  hAg

0

(8a) \{Q[o> 791 513 912 2245
Y

(8b) 1&{ 99+1 3145 9743 6543

’ﬁi;N O
(8c) \©: j 141 1042 843 1443

[38- (8a) WA (8¢)9) o}Hlx=Al F=gAo] thd % inhibition Zt (10 uM)]

[F&d 3 245 54

A3k AAlo] 1 WX AAd 8-29] Wil wlgl Axd 1,3,5-EFol FEAE oAl &Aoo hdk %
inhibition #r (10pM)@ AZFANSE=(Ki)ol olA], hAl ofdl=ale] glojx Helxo=m A= Eolido] &8
o = don o2 Ei oty FEAS 53 AT AY ARE BHuy ayFow zdste] sty wgS
=g 4= 9dar, Al ofuliAl FEA9te] = AulAe thkdt AW oA e o] £gAe S Eloz
ste A2 A8 fARY o] JhsetA she 983S & 4
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