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471 AelAM, R dZgyutrtol= A6 Agd Hd7]e 57 @& T ol sk ool Al AdH=
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A, B 1 WA 209 &A7], B 6 A 309 olE Y], ©AS 3 WA 209 &7, B4 6 WA 30
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o clglatdy] EE Bag 1A 209 opd7), @AY, YEZY], ofulws], ofnlwads], ofnlwold,
F2ARY], o FAY), o}a@y] L Aol Z o Foln oA AH 1F o4l

47 @A) 9 ek wdsl, #ds, @z, UER7), ohulws], oladyl, gEzsens)

NZEAZ], ot E7], Cy@FAl, CpBRZLTA FollA e X372 ¥ A v x| ghd).
AT 2
A 18l dolA, A7) sty 19] e,

N' =4S A £9) S A 3] e v] o] =, N'-(4-o) SAM£) A 7] e v hto] =, N'-(FREHE
W& AD I I vl N -(EelEF o2 MED) S ) me v thro] =, N'-((4-Alobre il £91) %
A U plehabe =, N'-((3,4-H s 5 Al RE) S AD) ¥ el U thabe] £ N'=(([1,1'-vhe] s 14-7h ) &
Ay e tetel =, N'-((AE 7.2 M%) A s vt = | N'-(U-F 22 9) %) SA]) ) 2

gyl trte] = N'=((2-o EA 2D ) S A]) ¥ sLe] Y] thefo] =

N'=((3-el 5] Li%‘)&'ﬂ)v‘%:ﬂq“lq“}ﬂ N'-(4-HERHZA)SA) I seyrvute] = N'-((3- QEE
) S v sy vvpute]l = N'-((2,4, 6 Eguenlz % Ah¥ s e gt =, N'=((4- sdt]opA]
D) SAD v sy gt = N'=((2- lﬂ_iE%ﬁ%‘)%ﬂ)ﬂiﬂqﬂlﬂru}ﬂE
N'-((B-BRrdzd)SA) v seyrvute] = N'-((4-B2EHZd)SA] ) v sejyvjvuto] = N'-((3,5-1] &
(EglEFeave)ze)SA) v seyrvute] = N'=((4-F-S5A ) S A v sefyvvpeto] = N'=((4-F-

drlzd)SAD sy vt =, N-(4-((((eopr] 2= (3] 2 -2-) Wl /) ofv] 1) S A ) 7k ) 3 ) oA E o}t
o=, N'-((U-(tert-Fe)Mlzd)SA) v Ieyrthrtel =, N'-((2-HE25-3,4,5,6-HEZZF o2z d) S
A yvithute] =, N'=((3-H2%-2,4,5,6-H EgtEF e 2dlxd) A I g yrtrto| =, N'-((2-2 2=
-3, 6-HEFeEHEd) S DY Ayrtulel = N'-((6-FR22-2,3-HEFe2M2d)5A]) ¥ eyl thrte]
=, N-(2-FR2-6-FF2-3-vazd)SAh)dseyrtrtel =, N'-((3-F2E2-2-SF2HM2d)SA)
sz yritrte] =, N'-((3-F22-4-ZFez2dlxd)SAD gyt =, N'-((2-FR2-5-2F o2z
D) SADF I YR theto] =, N'-((2,4-H A (EYEFeade)izd)SA) Az yntale] = N'-((4-F22
“3-o HA-2-S R e Bl Ed)SAD A S Y tute] =, N'-((3-2RE-2-FF e R-6-(E ST o2 e )iz
DA I Y grto]l =, (2)N'-((4-F5A]-2,6-HEF o2z d)SA) Ayt =, N'-((3-22
Z-2,6-HEFerdzd)SAD v e yrtrte| =, N'-(-F2E2-2-FFL2-3-vSAMEA)SA) ey
vgulel =, N'-((2-2RE2-5-UEZHEA)SAD Ay grto| =, N'-((2-2RE-4-HEZHZI)SA) I 2
guuttel=, N'-((6-FR22-2-ZF e &2-3-vdulxd)SAD) Iz rthuto] =, N'-((-22R-2-ZF2&
ZO‘)QM)A:VQQUMUM , N=-(@G-FRE-2 4-bEFeadzd)sA)yadyrgrtel =, N'-(4-2=2
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H] 58] %]
(M ESEH 0001) Nature Communications volume 6, Article number: 7079 (2015), 'FoxOl integrates
direct and indirect effects of insulin on hepatic glucose production and glucose utilization J

l"

(H)E3E8 0002) Korean Diabetes J 33:375~381, 2009 M~E®REZENOZ Huty Giw Rdox 12
Zoll gk A3t Fox019] &

(3132 1]

NH =

o R
Z | - NS
N O
A7) AolA, RS FzEYruitutel= ZZAo) Add #HdrY 5/ g4 5 o sl oo QX6 AgE =
X372 A
G, BAag 1 UR 209 &7, BAaE 6 WA 309 of" ], ERAS 3 WA 209 o], BAG 6 WA 30
o] o}FAAY] T w@AhS 1 WA 209 ofdr], =AY, YERY], ofny], olu=dZA 7], ofn|io}& 7],
d2ALA7], AFA7], olmadr] E HdrjolAd R o]Foix oA AEH 15 ool
A7) gZdry] 2 oldrE wHdy], #Hdr], @247, YE=RY], ofniwry], ofadr], TzAsUA7],

ANFA7], b =], Crp@FAl, Crp EREFA] FollA] Adee A&7z A=A v x| gen

TAHA R, 37 S 19| Shetee N'=(4-m| EA = D) S A ) 9] s e Y v thefo] = |
N'-(4-o EA =) A ) 9] a2y thofo] = N ((% 2flzd)SAD Y e yrtrtel =, N'-((EgEFos
He)dzd)SA) AL yrthetol = N'-((4-Aob=ill =) %)) 9] 2l Y v thvfo] = —((3 A-tr| S Al =
d)EA I ey thete] =, N'—(([l,1'—3}014]%]4—7}_%%)%’\])J]iﬂ‘/]“]‘ﬂru}o] N'-((HAEFozdz
d)ZAD v YU thulol = N'-((4-F22vd)wlzd)2A)) v Zeyutiuje] = N ((2 NFAEA)SA])
dagyurtol =, N'-((3-ol 5A M=) A I Ay tpvtol = N'-((4-HEZH 2L )SA) ] 22| Y vt}
oL, N'-(G-HEzwzxd)SA)Iadyrtrtel=,  N'-((2,4, 6 Egugdlzd)SA) I e yrtheto] =
N'-((4-  spdtopad)ilzd) SAD v e yrtete] =, N'-((2-B2EH2d)SA) v Ly trto] =, N‘
(G-prryzd)SA)vazeyrtriel =, N'-((4-Hardlxzd)SA) v agyrtrte] =, N'-((3,5-H]=(E
2 &F Oitﬂ]%)ﬂiz"‘)—9"])43’3114‘3]14“}0]5 N'=((4-H-5A] LE‘Q)&*])JJ:’EMUWPU}"] N'-((4-+¢

Wlzd)SAD) I ZE e thalo] = | N—(4—((((°}Ul+(4ﬂﬂ—2 °1)ﬂl%@)O}uu)—ml)?}ié)ﬂl‘J_)OMlEOFU}Ol
=, N'-(U-(tert-Fa)wlzd)A) g ZeYu|tiulo] = N'-((2-B.2X2-3,4,5,6-HEZESF L2 xU)SA]) 1
FYYuthalo]l = N'-((3-B.2X-2 4,5,6-HEDZZ fiiﬁﬂ d)gAD I Y Yu|thujo] = N'-((2-F22-3,6-
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gEFemdzd) S yrtirtel =, N'-((6-F22-2,3-t EF o2 xd) A v ey theto] =,
N'-(2-FRE-6-aFe-3-vedizd)SA) v aeyunrtel =, N'-((3-FR2-2-5F2ilzd)5A) 9 2
gurnrtel=, N'-((-FR2R-4-FFemilzd) Ay aeyrute]=, N'-((2-222-5-35F22izxd)
SapF ey tietel =, N'-((2,4-H| (B EFemvd)ized)SA) I s yutrto| = N'-((4-S22-3-
AFA-2-FFeRAEd) ST I YAt =, N'~((3-222-2-FF 2 R-6-(EgZFemvd)izd)S
AhF s yrigEtel =, (2)-N'-((U--5A-2,6-H 57 e 2l ) SA) v e yrtete] =, N'-((3-2 22~
2,6-tEF 2z SA) I Yy tute] =, N'-((4-FR2-2-FF 2 2-3-vS AL $A]) Iy
mhel =, N'-((2-FRE-5-UHERMZD) SAD v Iy tule] =, N'-((2-FR2-4-HERMZY)SA]) ¥ 1Y
vlghrtel =, N'-((6-F R 2-2-FF e 2-3-Hdulzd) SA) v aeyrtte] =, N'-((5-2RZ-2-5F e 2Hlx
dDEADF I YRl =, N'~((3-FR2-2 4-HEFLe2Hzd) A v e yrtrte] =, N'-((4-F22-3-
Al Hlze) S ey tetel = B N'-((-(2R2rE)zd)SA) v syl trto| ER o] Fo ] oA
AeE 1 F ol Ad 4 Ao, ol AgE= A2 ofyn

H

Eody o] Algft 3t E-S Iy thulo]=(picolinimidamide) H#4& E33}= A=A, A7) 'ImEYm]
tlulo] = (picolinimidamide) &2 'S CHNs ¥ EZ(formula)E 7FAW 'pyridine-2-carboximidamide' S X33+

t}. 22 ¥ 2] d-2-7}5 A0 d (pyr idine-2-carboxamidine) 2-3] 2] A 7}E- A v o] = (2-
Pyridinecarboximidamide), 78 ywrlold (Picolinamidine), 2-3] g 7S AL o] Yl (2-

Pyridinecarboxamidine) 2.2 E&|7|% 3},
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15| s !

47 AAD AEPEE ol gegon, srEANED SRl EE Y WHeAA FAHAT. olF H NRE

i

I NR (400 MHz, Chloroform-d) 68.60 (d, J = 4 Hz, 1H), 8.28 (d, J = 8 Hz, 1H), 8.08 (d, J =8 Hz,
2H), 7.82 - 7.76 (m, 1H), 7.43 - 7.37 (m, 1H), 6.97 (d, J = 8 Hz, 2H), 3.89 (s, 3H).

1-2. (D)-N'-(4-AEAM=Y)SA) Iz Yr|gvele] =((Z)-N'-((4-ethoxy benzoyl)oxy)picolinimidamide)<]
34

' NR (400 MHz, Chloroform-d) &§8.58 (d, J = 4 Hz, 1H), 8.26 (d, J = 8.0 Hz, 1H), 8.05 (d, J = 8Hz,

2H), 7.77 (t, J = 8/Hz, 1H), 7.38 (dd, J =8, 4 Hz, 1H), 6.94 (d, J = 8 Hz, 2H), 4.10 (q, J = 8 Hz,
2H), 1.44 (¢, J = 8 Hz, 3H).

1-3. (2)-N'-((E2=2dxYd)2A))¥ FZF Y| thato] = ((Z)-N'-((4-chloro benzoyl)oxy)picolinimidamide)

NH, Cl

A7) AR AT olgagion, s-FremzdIedons Yu wgAA FAsAT. olF H NRE

olgalel sHlaisint.

' NMR (400 MHz, Chloroform-d) & 8.59 (d, J =4 Hz, 1H), 8.25 (d, J = 8.0 Hz, 1H), 8.04 (d, J = 8 Hz,
20), 7.78 (td, J =38, 4 Hz, 2H), 7.48 (dd, J = 16, 8 Hz, 3H), 7.42 - 7.37 (m, 1H).

1-4. ()-N'-((EgER2de)dzd) Az Yu gulo] = ((2)-N'-((4-
(trifluoromethyl)benzoyl)oxy)picolinimidamide)

CF3

'H NIR (400 MHz, Chloroform-d) & 8.59 (d, J = 4 Hz, 1H), 8.22 (dd, J = 16, 8 Hz, 3H), 7.79 (d, J =8

_9_
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Hz, 8H), 7.44 - 7.37 (m, 1H).

1-5. (Z)-N'-((4-A o=l 2 Y )& A ) 1] Z & Y u|thu}o] = ((Z)-N'-((4-cyanobenzoyl)oxy)picolinimidamide)

CN

47 ANAE AZPEE ol geton], 4-AoheilzdEuee=E Ya weAA FAAL. oF H NRE

1H NMR (400 MHz, Chloroform-d) & 8.64 (dd, J = 4, 1.7 Hz, 1H), 8.33 - 8.27 (m, 2H), 8.18 - 8.12 (m,
20), 8.10 (dd, J = 4, 1.4 Hz, 1), 7.90 (ddd, J = 8, 4,4 Hz, 1H), 7.50 (ddd, J = 8, 4, Hz, 1H), 1.50
(s, 21).

1-6. (Z)-N'-((3, - EAN=U)S A F Z& Y u| theto] = ((Z2)-N'-((3,4~
dimethoxybenzoyl )oxy)picolinimidamide)

OMe
oM
NH, ©
o | \N’O
. N (@]
7] AAE AZFEE ol gad o, 3 4THEAMEASTRo|=E U WeAA AT, olF U MR
£ o]&3te] Flselnt.

' NR (400 MHz, Chloroform-d) & 8.57 (s, 1H), 8.26 (d, J = 8 Hz, 1H), 7.75 (s, 2H), 7.61 (s, 1H),
7.39 (s, 1H), 6.91 (d, J =8 Hz, 1H), 3.94 (s, 6H).

1-7. (Z2)-N'-(([1,1" wpoluld 14-7tR ) A Z & Ym| thuto] = ((2)-N'-(([1,1'-biphenyl ]-4-
carbonyl)oxy)picolinimidamide)

71 71AE Az e olgsislen, 4-ddilzdE Rl =g Yal WA A Fdtk. ol ' NRE o

e

1 /Ké

ol

' NIR (400 MHz, Chloroform-d) & 8.61 (d, J =4 Hz, 1H), 8.30 (d, J = 8 Hz, 1H), 8.19 (d, J = 8 Hz,
2H), 7.80 (t, J=8Hz, 1H), 7.71 (d, J =8 Hz, 2H), 7.64 (d, J =8 Hz, 2H), 7.49 (t, J = 8 Hz, 2H),
7.41 (t, J = 8Hz, 2H), 1.67 (s, 2H).
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[0088]

[0090]

[0092]

[0093]

[0094]

[0096]

[0098]

[0099]

[0100]

[0102]

[0104]

[0105]

[0106]

ZIHS3d 10-2020-0056685

1-8. (Z2)-N'-((FZF e zu=xd)2A)dZE Un| thalo] = ((Z)-N'-((perfluorobenzoyl)oxy)picol inimidamide)

F F
NH2

/l\N'O F
S O F

A7) AR AZPRE olgadon, ANETeENzARRYelnE W1 WA AT, oF T NR
5 o] g3to] AT,

I NMR (400 MHz, Chloroform-d) & 8.60 (d, J = 4.7 Hz, 1H), 8.19 (d, J = 8.0 Hz, 1H), 7.79 (¢, J = 8.1
Hz, 1H), 7.42 (dd, J = 7.5, 4.9 Hz, 1H), 1.66 (s, 2).

1-9. (2)-N'-((4-2229E)lxd)SA)F =Y trte) = ((2)-N'-((4-
(chloromethyl )benzoyl)oxy)picolinimidamide)

NH, 7 ok
* J
ﬁ- I /l-QN’O" e
N O
47 AAE AR ol g o, ¢-FrrdgNzdRetol=g Y WA TSt olF ' NR
o

2 olgste] Falsigint.
1H NMR (400 MHz, Acetone-ds;) §8.64(dd,J = 4.9, 0.8 Hz, 1H), 8.18 (t, J = 8.0 Hz, 3H), 7.93 (td, J =

7.7, 1.8 Hz, 1), 7.64 - 7.59 (m, 2H), 7.53 (ddd, J = 7.5, 4.8, 1.2 Hz, 1H), 6.77 (s, 2H), 4.80 (s,
2H).

1-10. (Z)-N'-((2-dEAAzY)ESA))H Z U thulo] = ((Z)-N'-((2-ethoxybenzoyl )oxy)picolinimidamide )

A7) NAE AZPRS olston, olEAMEdSERee|=S Ya whgAA FASAL. o]F H NRE

i

H MR (400 MHz, Chloroform-d) & 8.57 (d, J = 8.0 Hz, 1H), 8.26 (d, J = 8.0 Hz, 1H), 7.99 (dd, J =
12.0, 4.0 Hz, 1H), 7.55 - 7.43 (m, 2H), 6.98 (dt, J = 8.0, 4.0 Hz, 3H), 4.08 (q, J = 8.0 Hz, 2H), 1.49
(t, J=8.0Hz, 2H) 1.33 (t, J=28.0 Hz, 3H).

1-11. (Z)-N'-((3-EANZY)EA)) ] ZE Y r|thato] = ((Z)-N'-((3-ethoxybenzoyl)oxy)picol inimidamide)

_11_



[0108]

[0110]

[0111]

[0112]

[0114]

[0116]

[0117]

[0118]

[0120]

[0122]

[0123]

[0124]

ZIHS3d 10-2020-0056685

A7) NAE AZERS ol ston, 3olEAMEdIRao|=S Yu whgAA FASAL. o]F H NRE

I NMR (400 MHz, Chloroform-d) & 8.58 (d, J = 4.9 Hz, 1H), 8.26 (d, J=7.9 Hz, 1H), 7.77 (t, J=7.8
Hz, 1), 7.67 (d, J =7.7 Hz, 1H), 7.60 (s, 1H), 7.42 - 7.32 (m, 2H), 7.11 (dd, J = 8.3, 2.6 Hz, 1H),
4.09 (q, J=7.0Hz, 2H), 2.02 (s, 21), 1.43 (t, J=7.0 Hz, 3H).

1-12. (Z)-N'-(4-JE2HZY)SA)) Iz Yu|ghuto] = ((Z)-N'-((4-nitrobenzoyl)oxy)picol inimidamide)

NO
NH, 2

2 N-°

=N

@]

A7) A AZERS ol galden], svERNzAS LS Wi MeAA FAAAL. o F W MRS
olgalel sHlagint.
H{WR(MOMM,Awﬂmed96&6N¢J=4}h,HD,&MSM,]=8}h,%),&37w,J=8m,6m,827
(d, J =8 Hz, 20), 8.17 (d, J = 8Hz, 5H), 7.95 (td, J =38, 2 Hz, 6H), 7.55 (ddd, J = 8, 4, 2 Hz, 6H).

1-13. (Z)-N'-((3-YE=zd=zY)E&A)) g Zag U thulo]| = ((Z)-N'-((3-nitrobenzoyl)oxy)picolinimidamide)

'H NIR (400 MHz, Acetone-d;) §8.90(t,J = 2.0 Hz, 1H), 8.67 - 8.65 (m, 1H), 8.61 (ddd, J = 7.7, 1.6, 1.1

Hz, 1H), 8.51 (ddd, J = 8.3, 2.4, 1.1 Hz, 1H), 8.17 (dt, J = 8.0, 1.1 Hz, 1H), 7.95 (td, J = 7.8, 1.8
Hz, M), 7.87 (t, J=28.0 Hz, 1H), 7.55 (ddd, J = 7.5, 4.9, 1.2 Hz, 1H), 6.91 (s, 2H).

1-14, (Z2)-N'-((2,4,6-Eg|E =) SA ) d 2 Yr|thalo] = ((Z)-N'-((2,4,6-
trimethylbenzoyl)oxy)picolinimidamide)

_12_



[0126]

[0128]

[0129]

[0130]

[0132]

[0134]

[0135]

[0136]

[0138]
[0139]

[0140]

[0141]

[0142]

ZIHSd 10-2020-0056685

471 718 AZRWHE oo, 2.4, 6-EgvEnizdEReol=g Yu vbEAA AT, olF 1
NMRE ©]-§3to] &1k rt.

' NMR (400 MHz, Acetone-d) 68.63(dd,J = 4.8, 0.8 Hz, 1H), 8.13 (dt, J = 8.0, 1.1 Hz, 1), 7.92 (td, J
=7.7, 1.7 Hz, 1), 7.53 (ddd, J = 7.5, 4.9, 1.2 Hz, 1H), 6.93 - 6.90 (m, 2H), 2.29 (s, 9H).

1-15. (22)-N'-((4~- HddolAd ) zd) S A F I Y n| thafo] = ((22)-N'-((4~
(phenyldiazenyl )benzoyl)oxy)picolinimidamide)

NS

71 1AE AZHHS ol&sidor, | 4-dHdolzlzdE2 el =g Y WA A AT ﬂ?lHWR
g olgate Flesict.
b NMR (400 Miz, Acetone—d;) &

8.66(d, /=4Hz.1H),8.4(d,J=8Hz,2H),8.19(d, J/=8Hz, 1H),8.03(d,J=8Hz,2H) ,7.99(dd, J=8,4Hz,2H)7.94(d, J=8Hz, 1
H),7.62(d,J = 6.4 Hz, 2H) 7.55 (ddd, J = 7.5, 4.8, 1.2 Hz, 1H), 6.82 (s, 3H).

1-16. (Z)-N'-((2-B2rdzd)&A)) g thulo]| = ((Z)-N'-((2-bromobenzoyl )oxy)picolinimidamide)

I NIR (400 MHz, Acetone-ds) §8.64(d,J = 4.8 Hz, 1H), 8.14 (d, J = 8.0 Hz, 1H), 7.93 (t, J = 7.8 Hz,
1), 7.86 (d, J=7.4 Hz, 1H), 7.76 (d, J=7.9 Hz, 1H), 7.57 - 7.46 (m, 3H), 6.63 (s, 2H).

1-17. (Z)-N'-((3-E=2R2Hlxd)ESA)) ¥ Za Y r|thuto] = ((Z)-N'-((3-bromobenzoy1)oxy)picol inimidamide)
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[0144]

[0146]

[0147]

[0148]

[0150]

[0152]

[0153]

[0154]

[0156]

[0158]

[0159]

[0160]

ZIHS3d 10-2020-0056685

47) AR AzRe ol gakgon] 3uzuwMzdZRe=g Yn weAA FASAG. ofF H NRE
ol gate] Eeleteir.

1H NMR (400 MHz, Acetone-d;) §8.65(d,J = 4.9 Hz, 1H), 8.32 (s, 1H), 8.17 (dd, J = 7.6, 4.8 Hz, 2H),
7.94 (t, J=7.7Hz, 1H), 7.83 (d, J=7.1Hz, 1), 7.57 - 7.47 (m, 2H), 6.83 (s, 2H).

1-18. (Z)-N'-((4-B2rdzd)&A)) e tulo]| = ((Z)-N'-((4-bromobenzoyl )oxy)picolinimidamide)

s

) 714 ﬂ]i‘%}‘%ﬂ% olgalglon, suEriEdEEaelsg Ui WA PSR, ofF ' RS
=

' NMR (400 MHz, Acetone-dy) §8.64(d,J = 4.9 Hz, 1H), 8.14 (dd, J = 15.1, 8.2 Hz, 3H), 7.93 (¢, J=7.0
Hz, 1H), 7.73 (d, J = 8.5 Hz, 2H), 7.57 - 7.50 (m, 1H), 6.77 (s, 2H).

1-19. (Z2)N'-((3,5-H| A (EFEF=dE) Wiz d) A ZE Yu|tirle] = ((Z)-N'-((3,5-
bis(trifluoromethyl)benzoyl)oxy)picolinimidamide)

CFa
NH,
/‘ \N/O CF3
= N O
271 71" AxRMEEs ol&siglen,  3,5-H EFeRmEdlzdERgel=s Ya ¥HEAA

' NR (400 MHz, Acetone-ds) 68.73(s,2H),8.65(d,J = 4.7 Hz, 1H), 8.35 (s, 1H), 8.17 (d, J = 7.9 Hz,
1), 7.95 (t, J=7.5Hz, 1H), 7.59 - 7.53 (m, 1H), 6.95 (s, 2H).

1-20. (Z)-N'-((4-F-EAAZY)EA)) Z Y| thuto] = ((Z)-N'-((4-butoxybenzoyl )oxy)picolinimidamide)

_14_



[0162]

[0164]

[0165]

[0166]

[0168]

[0170]

[0171]

[0172]

[0174]

[0176]

[0177]

[0178]

ZIHSdl 10-2020-0056685

A7) AR AZEEE ol geldor, 4RRANEYIRAIEE Y3 WS AA AL oIF 1 NRE

'H MR (400 MHz, Acetone-ds) §8.63(d,J = 4.8 Hz, 1H), 8.17 (d, J = 8.0 Hz, 2H), 8.12 (d, J = 8.9 Hz,

), 7.99 - 7.88 (m, 1H), 7.52 (ddd, J = 7.4, 4.9, 0.9 Hz, 1H), 7.02 (d, J = 8.9 Hz, 2H), 6.71 (s,
2H), 4.09 (t, J=6.5Hz, 20), 1.77 (dg, J = 10.9, 5.5, 4.4 Hz, 2H), 1.50 (h, J = 7.4 Hz, 2H), 0.96
(t, J=7.4Hz, 3.

1-21. (Z)-N'-((4-F8W=x)SA)) |z Yu| thelo] = ((Z)-N'-((4-butylbenzoyl)oxy)picol inimidamide)

71 71AE A e olgsiglen, 4-FdulxdIEadel =g Yal WA Fdtk. ol ' NRE o]

e

14

ol

' NR (400 MHz, Acetone-ds) §8.64(d,J = 4.8 Hz, 1), 8.17 (d, J = 7.8 Hz, 1H), 8.08 (d, J = 8.0 Hz,

2H), 7.93 (s, 1H), 7.53 (t, J =6, 1H), 7.36 (d, J = 8.0 Hz, 2H), 6.71 (s, 2H), 2.70 (t, J=8, 4Hz,
2H), 1.63 (m, J=7.5Hz, 2H), 1.36 (m, J = 7.4 Hz, 2H), 0.92 (t, J= 7.4 Hz, 3H).

1-22. (Z)-N-(4-((((olr =(FFd-2-g)dEd)olu| =) A7t d ) Hd) o}A| Eo}ule] = ((Z)-N-(4-
((((amino(pyridin-2-yl)methylene)amino)oxy)carbonyl) phenyl)acetamide)

o)

NH
NH,

A 50

=N

0

271 1A AxUEE ol&dden, 4-opEctm eI vdol=E Wil wgAA AT o] F H

NRE o]-8-3sFo] &<lst3ltt.

o

I NIR (400 MHz, Acetone-ds) §8.64(d,J = 4.8 Hz, 1H), 8.14 (dd, J = 19.2, 8.3 Hz, 3H), 7.90 (s, 1H),
7.75 (dd, J=8.9, 2.5 Hz, 2H), 7.55 - 7.50 (m, 1H), 7.38 - 7.32 (m, 1H), 6.70 (s, 2H), 2.11 (s, 3H).

1-23. (D)-N'-((4-(tert-FE) iz ) &2 2] Yn| thalo] = ((Z)-N'-((4-(tert-
butyl)benzoyl )oxy)picolinimidamide)
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[0180]

[0182]

[0183]

[0184]

[0186]

[0188]

[0189]

[0190]

[0192]

[0194]

[0195]

[0196]

ZIHSd 10-2020-0056685

A7) 7NAE AxEE o] gt on | d-tertFENEYE RGO =S P vk AlA eI, ©]F H MR
£ o] &3] A3t

" NMR (400 MHz, Acetone-ds) §8.64(d,J = 5.4 Hz, 1H), 8.17 (d, J = 8.0 Hz, 1H), 8.09 (d, J = 8.5 Hz,
2H), 7.93 (t, J=8.6Hz, 1H), 7.59 - 7.50 (m, 3H), 6.72 (s, 2H), 1.35 (s, 9H).

1-24. (Z)-N'-((2-BE2R-3,4,5,6~-HEHFEF 22U )SA]) Iz n|theto] = ((Z)-N'-((2-bromo-3,4,5,6-
tetrafluorobenzoyl)oxy) picolinimidamide)

' NMR (400 MHz, Acetone-ds) 68.65(d,J = 4.8 Hz, 1H), 8.04 (d, J = 8.0 Hz, 1H), 7.92 (td, J = 7.8, 1.7
Hz, 1H), 7.55 (ddd, J = 7.5, 4.8, 1.2 Hz, 1H), 6.83 (d, J = 101.9 Hz, 2H).

1-25. (Z)-N'-((3-B22-2,4,5,6-HEFEF L 2HNZU)ZA]) FZaYu|c}ele]=((Z2)-N'-((3-bromo-2,4,5,6-
tetrafluorobenzoyl)oxy) picolinimidamide)

A7 714" AzUEs olgdlon, 3-HER-2 45 6-HEGETFoEWzUAFEZeto|=E Yal uSAA g
4Tt ol F H NIRE ol g3ke] Selaiaint,

1H NMR (400 MHz, Acetone-ds;) §8.65(d,J = 4.6 Hz, 1H), 8.08 (d, J = 8.0 Hz, 1H), 7.94 (td, J =7.8, 1.7
Hz, 1H), 7.55 (ddd, J = 7.5, 4.8, 1.2 Hz, 1H), 6.80 (d, J = 119.4 Hz, 2H).

1-26. (2)N'-((2-822-3,6-0ZFo2Hxd) A I = Yr|thelo] =((Z)-N'-((2-chloro-3,6-
dif luorobenzoyl )oxy)picolinimidamide)
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[0198]

[0200]

[0201]

[0202]

[0204]

[0206]

[0207]

[0208]

[0210]

[0212]

[0213]

[0214]

ZIHS3d 10-2020-0056685

71 1A AEEE olglen, -3 RE-3,6-HEFE

o]% | NRE o]-gate] elatir}.

=
N
e,
ull
fr
AL
o
[
Ll
o,
k]
rE
oo
>
2
s
oX,
o,
3t
i)

' NMR (400 MHz, Acetone-ds) 68.64(d,J = 4.9 Hz, 1H), 8.06 (d, J = 7.9 Hz, 1H), 7.93 (td, J = 7.8, 1.7
Hz, 1H), 7.60 - 7.52 (m, 5H), 7.43 - 7.33 (m, 1H). , 6.85 (s, 2H).

1-27. ()N'-((6-F22-2,3-1EF 22 Y)SA)) H ZYr|thuto] = ((Z)-N'-((6-chloro-2,3-
difluorobenzoyl)oxy)picolinimidamide)

A7) 718 Al zEE

o
9,
oo
ol
3
o
)
T
Wl
fru
e
o
@
v
I
it
to
il
=3
BN
e
Wl
fru
AL
o
iyl
Ll
o,
kl
rﬂi
olo
>,
Y

?L

2,
ol

2
Sui

- 1

°]& I NRE o] g3te] &Helslgir).
H NMR (400 Milz, Acetone-d;) §8.64(d,J = 4.9 iz, 1H), 8.05 (d, J = 8.1 Hz, 1), 7.92 (td, J= 7.8, 1.7

Hz, M), 7.61 - 7.52 (m, 2H), 7.45 (dq, J = 9.1, 4.0, 1.8 Hz, 1H), 6.82 (d, J = 59.0 Hz, 2H).

1-28. (D)-N'-((2-8=2=2-6-ZFo=2-3-vEaixzd)SA) Az Yn| tuto] = ((Z)-N'-((2-chloro-6-f luoro-3-
methylbenzoyl )oxy)picolinimidamide)

(

oz
N
~N
2
i,
2
BN
oL
i
tlo
o
oo
o
s
o
a
¥
ull
fr
fru
<
e
e
to
[l
o
=
i,
=3
BN
e,
ull
fr
ic)
o
[
Ll
o,
=2
rE
oo
>
2
]I"r‘
oX,
o
et

o, o]% H NRE o] gate] elatir).

' NMR (400 MHz, Acetone-ds) 68.64(d,J = 4.8 Hz, 1H), 8.06 (d, J=7.9 Hz, 1H), 7.92 (td, J = 7.8, 1.7
Hz, 1H), 7.58 - 7.48 (m, 2H), 7.20 (t, J= 8.7 Hz, 1H), 6.73 (d, J = 76.2 Hz, 2H), 2.38 (s, 3H).

1-29. (2)N'-((3-F22-2-EF 2=z Y)SA) Iz Y| thulo| = ((Z)-N'-((3-chloro-2-
fluorobenzoyl )oxy)picolinimidamide)
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[0216]

[0218]

[0219]

[0220]

[0222]

[0224]

[0225]

[0226]

[0228]

[0230]

[0231]

[0232]

ZIHS3d 10-2020-0056685

NH,
-
= | N,O Cl
= N

A7) 1A AEEHE olgstlon, -FRE-2-FFealxd IRl & Ya vhEAIA FAEqlTh. o

= ' NRE o] $-3ke] Belakt.

H MR (400 MHz, Acetone-ds) §8.65(d,J = 4.2 Hz, 1H), 8.15 (d, J = 8.0 Hz, 1H), 8.04 - 7.97 (m, 1H),

7.94(td, 1), 7.84 - 7.77 (m, 1H), 7.55 (ddd, J = 7.5, 4.9, 1.1 Hz, 1H), 7.38 (td, J = 8.0, 1.2 Hz,
1), 6.70 (d, J = 139.2 Hz, 2H).

1-30. (Z2)N'-((3-E2EE24-ZF Q2 A)ZA) I = Yn| thrlo] = ((Z)-N'-((3-chloro-4-
f luorobenzoyl )oxy)picolinimidamide)

I O
F71 1A AZEHE o8l on, -FRE2A-ZFQEMNZIFZTO|EE Y WHEAA FASAT. o

' NIR (400 MHz, Acetone-ds) §8.64(d,J = 4.1 Hz, 1H), 8.34 (dd, J = 7.2, 2.1 Hz, 1H), 8.23 - 8.19 (m,

1H), 8.15 (d, J = 8.0 Hz, 1H), 7.93 (td, J = 7.9, 1.7 Hz, 1H), 7.54 (ddd, J = 7.5, 4.8, 1.2 Hz, 1H),
7.48 (t, J = 8.8 Hz, 1H), 6.86 (s, 2H).

1-31. (2)-N'-((2-222-5-EF 22Uz d)SA) A ZYr|thate] = ((Z)-N'-((2-chloro-5-
fluorobenzoyl )oxy)picolinimidamide)

'H NIR (400 MHz, Acetone-ds) §8.65(d,J = 4.8 Hz, 1H), 8.14 (d, J = 8.0 Hz, 1H), 8.02 (dd, J = 6.1, 2.8

Hz, 1H), 7.94 (td, J = 7.8, 1.7 Hz, 1H), 7.70 (ddd, J = 8.8, 4.0, 2.9 Hz, 1H), 7.58 - 7.52 (m, 1H),
7.37 (dd, J=10.2, 9.0 Hz, 2H).

1-32. (Z)-N'-((2,4- ¥ 2 (EEF2ve)dzd)SA)H zEYr|gufo) & ((Z)-N'-((2,4-
bis(trifluoromethyl)benzoyl)oxy)picolinimidamide)
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[0234]

[0236]

[0237]

[0238]

[0240]

[0242]

[0243]

[0244]

[0246]

[0248]

[0249]

[0250]

ZIHSd 10-2020-0056685

o]% | NRE o]-gate] elatir}.

' NMR (400 MHz, Acetone-d;) §8.64(d,J = 4 Hz, 1H), 8.20 (d, J = 2.8 Hz, 3H), 8.11 (d, J = 8.0 Hz, 1H),
7.94 (td, J=7.8, 1.7 Hz, 1H), 7.55 (ddd, J = 7.5, 4.8, 1.2 Hz, 1H). 6.76 (d, J = 103.2 Hz, 2H).

1-33. (D)-N'-(4-F22-3-9FA-2-EF22HWxU)&A) HIZYr|gelo] = ((Z)-N'-((4-chloro-3-ethoxy-
2-fluorobenzoyl)oxy) picolinimidamide)

I NIR (400 MHz, Acetone-ds) §8.64(d,J = 4. Hz, 1H), 8.14 (d, J = 8.0 Hz, 1H), 7.76 (m, 2H), 7.53(m,

1), 7.40 (d, J = 8.6 Hz, 1H), 6.66 (d, J = 163.8 Hz, 2H), 4.21 (q, J=7.0 Hz, 2H), 1.40 (t, J=7.1
Hz, 3H).

1-34, (DN'-((3-F2E-2-FF02-6-(EZEFL2WE)I=)SA) Az Ynthulo]=((2)-N'-((3-
chloro—-2-fluoro—6-(trifluoromethyl )benzoyl)oxy)picolinimidamide)

471 71" AZERE ol&siden, -ERR-2-EFeE-6-EgETeavuzdaErdel=g Y uks

AA GAAAT. o F N NRE olgatel s

o

' NMR (400 MHz, Acetone-ds) §8.64(d,J = 4Hz, 1H) 7.93 (dt, J = 16.5, 7.8 Hz, 2H), 7.75 (d, J = 8.6 Hz,
1), 7.59 - 7.50 (m, 1H), 6.81 (d, J =69.8 Hz, 2H), 1.32 (t, J = 7.4 Hz, 3H).

1-35. (2)N'-((4-FEA-2,6-0EF 2 xY) S A F 2 YA thafo] = ((Z)-N'-((4-butoxy-2, 6~
difluorobenzoyl)oxy)picolinimidamide)
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[0252]

[0254]

[0255]

[0256]

[0258]

[0260]

[0261]

[0262]

[0264]

[0266]

[0267]

[0268]

ZIHS3d 10-2020-0056685

NH, F O\/\/
— | \N"O
= N O F
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' NMR (400 MHz, Acetone-ds) 68.64(d,J = 4.8 Hz, 1H), 8.11 (d, J = 8.0 Hz, 1H), 7.92 (td, J = 7.8, 1.7

Hz, 1H), 7.53 (ddd, J = 7.2, 4.8, 0.8 Hz, 1H), 6.74 (d, J = 10.1 Hz, 2H), 6.38 (s, 2H), 4.13 (t, J =
6.5 Hz, 2H), 1.82 - 1.73 (m, 2H), 1.49 (dq, J = 14.8, 7.4 Hz, 2H), 0.96 (t, J = 8Hz, 3H).

1-36. (2)-N'-((3-22=2-2,6-tEF 22Uz Y) A I 2 Yu| thrto] = ((Z)-N'-((3-chloro-2, 6-
difluorobenzoyl)oxy)picolinimidamide)

F
NH,
2 Sn-C cl
~_N

O F

A7) 71" AZRUHE ol&dldon, -FR7-2 6-tEFeEdzdIEFrdgde|ns Y wgAlF A

- 1

o]& I NRE o] g3te] &elslgir).

H MR (400 MHz, Acetone-ds) §8.65(d,J = 4.6 Hz, 1H), 8.08 (d, J = 8.4 Hz, 1H), 8.01 - 7.88 (m, 2H),

7.79 (td, J = 8.9, 5.8 Hz, 1H), 7.55 (dd, J = 6.9, 5.5 Hz, 1H), 7.27 (td, J = 8.9, 1.3 Hz, 1H), 6.78
(d, J=72Hz, 2H).

1-37. (D-N'-(4-222-2-ZFLE-3-vWFANEY)ZA) IzZgYu|thuto] = ((Z)-N'-((4-chloro-2-fluoro-
3-methoxybenzoyl )oxy) picolinimidamide)
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' NMR (400 MHz, Acetone-ds) 68.64(d,J = 4.8 Hz, 1H), 8.15 (d, J = 8.0 Hz, 1), 7.93 (td, J = &, 4 Hz,

), 7.77 (dd, J =8, 8 Hz, 1H), 7.62 (dd, J =8, 8 Hz, 1H), 7.54 (ddd, J =8, 4, 1.2 Hz, 1H), 7.33
(dd, J =38, 4 Hz, 1H), 6.68 (d, J = 156 Hz, 2H), 3.98 (d, J = 1.0 Hz, 3H).

1-38. (2)-N'-((2-222-5-UE=zA%xY)SA)F =Y trto] =((Z)-N'-((2-chloro-5-
nitrobenzoyl )oxy)picolinimidamide)
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A7) AAE AZWES olgsdoen, 2-Fre-sUERHZYZZeolE B Yu weAA AU, oF
I NRE o] gate] Eelatar.
1H NMR (400 MHz, Acetone-ds;) 6§8.72(d,J = 4 Hz, 1H), 8.65 (d, J =4 Hz, 1H), 8.42 (dd, J = 8, 4 Hz, 1H),

8.13 (dt, J =8.0, 1.1 Hz, 1H), 7.94 (td, J =38, 1.7 Hz, 1H), 7.90 (d, J = 8 Hz, 1H), 7.55 (ddd, J =
8, 4.8, 1.2 Hz, 1H), 6.81 (s, 2H).

1-39. (2)-N'-((2-222-4-YEZAxY)SA)F =Y trto] =((Z)-N'-((2-chloro-4-
nitrobenzoyl )oxy)picolinimidamide)

A7) 1A AEEHE ol &stlon, 2-FRE4-UERZMEIIEetol= & Wil WhgAA AT, o]
1
H

'H MR (400 MHz, Acetone-d;) §8.65(dd,J = 4.8, 0.8 Hz, 1H), 8.39 (d, J = 2.2 Hz, 1H), 8.32 (dd, J =

8.5, 2.2 Hz, 1H), 8.18 (d, J = 8.5 Hz, 1), 8.11 (dt, J =8.0, 1.1 Hz, 1), 7.94 (td, J = 7.7, 1.7 Hz,
1H), 7.55 (ddd, J = 7.5, 4.8, 1.2 Hz, 1H), 6.79 (d, J = 66.4 Hz, 2H).

1-40. (Z2)-N'-((6-E2Z2-2-ZF . =2-3-vailzd)SAD) Iz Ym|rlo]=  ((Z)-N'-((6-chloro—2-f luoro-3-
methylbenzoyl )oxy)picolinimidamide)
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' NMR (400 MHz, Acetone-ds) 68.64(ddd,J = 4.9, 1.8, 1.0 Hz, 1H), 8.08 (dt, J = 8.0, 1.1 Hz, 1H), 7.92

(td, J=7.7, 1.7 Hz, 1H), 7.54 (ddd, J = 7.5, 4.8, 1.2 Hz, 1H), 7.47 - 7.38 (m, 1H), 7.27 (dd, J =
8.3, 1.1 Hz, 1H), 2.28 (dd, J = 2.3, 0.8 Hz, 3H).

1-41. (2)-N'-((6-F22-2-EF 2z d) A F ZYu|thate] = ((Z)-N'-((5-chloro-2-
fluorobenzoyl )oxy)picolinimidamide)
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' NMR (400 MHz, Acetone-ds) §8.64(ddd,sJ = 4.9, 1.8, 1.0 Hz, 1H), 8.14 (dt, J=7.9, 1.1 Hz, 1), 7.94

(td, J=7.8, 1.8 Hz, 1H), 7.74 (dd, J = 8.7, 3.1 Hz, 1H), 7.61 (dd, J = 8.9, 4.8 Hz, 1H), 7.57 - 7.52
(m, 1H), 7.43 - 7.36 (m, 1H).

1-42. DN'-((3-222-2,4-0FF 202 A)SA)H ZZ YH trte] = ((2)-N'-((3-chloro-2,4-
difluorobenzoyl)oxy)picolinimidamide)

' NMR (400 MHz, Acetone-ds) §8.65(d,J = 8 Hz, 1H), 8.18 - 8.07 (m, 2H), 7.94 (t, J =8 Hz, 1), 7.62 -
7.49 (m, 1H), 7.37 (t, J =8 Hz, 1H), 6.69 (d, J = 148 Hz, 2H).

1-43. (Z2)-N'-((4-222-3-vWEdilzd) A9 ZYr|thate] = ((Z)-N'-((4-chloro-3-
methylbenzoyl )oxy)picolinimidamide)

NH3 cl
2
N

o

A7) AR AZPES ol gslglon], 4-FRe-3-uUuzdIZeto| =8 Y wgAA AU, olF H
o

NIRE o] -&-3ke] BH21a}ir).

i

32

'H MR (400 MHz, Acetone-ds) 68.65(d,J = 4 Hz, 1H), 8.17 (d, J = 8 Hz, 2H), 8.02 (d, J = 8 Hz, 1H),
7.94 (td, J =38, 4 Hz, 1), 7.59 - 7.50 (m, 2H), 6.77 (s, 2H), 2.45 (s, 3H).

1-44, (2)-N'-(3-(E=2deH)iz=d)SA) A Z YA alo] = ((Z)-N'-((3-
(chloromethyl )benzoyl)oxy)picolinimidamide)
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HONMR (400 MHz, Acetone-dck) 68.64(d,J = 4 Hz, 1), 8.27 (s, 1), 8.16 (s, 2H), 7.93 (t, J = 8 Hz, 1H),
7.75 (d, J=8Hz, 1), 7.55 (q, J =8 Hz, 2H), 6.76 (s, 2H), 4.81 (s, 2H).
A3 1. AsmyrguiolE F4L& JHAE FEA9 Fox0-1 FA4 Aol Wk 1C, & SA

7] Azd 144 FdE g@zgyvtulel= E4S VA= FEAS Fox0-1 4 A a234E A5l
HepG2 AEZ(AZF 2l FIAETFT) Fox0-1 ©@ldS w&Hs= MEQl pcDNA3-Flag-Fox0-13 insulin
response element(IRE) % FA|Hg}olA(luciferase)E 3 st= e Pgl3-IRE-LucE: A7
(transfection)dta FAHE 7 FEAE Mlste] o3l Fox0-13F IRE Aol o8] yElb= FA|9 gtolAl &4
o] WstE A3,

TAHOR, HepG2 MEFZ 1x10° cell/100 ulZ 96 L(well) =
FAAA w2 wBsth. o] F X-tream, FOX0-1 #E] 2 IRE WEHE 2
oA 15 FF HAE & ZF de 100 uly EFste] YA
Luciferase Reporter Assay Kit (Promega)< ©o]&3lo] TEREQ &4 EAS 3] FA oA Z2RE &
& SAsST.

B7] AxdeA FEE 7 FEAE 50 ul A 7hete] FoxO-1o] tigh oA 4S5 H7FE F Fox0-1 oA €4
£ 50 % ol HEllE FEA diste] sEHE oA AHEste] A &8 FH45ta, A AEE o=

gstatlet. & AdellA 1C #tol @575 o W oA oA 45 vehlle AE Zske v, 16 #

F1
A Z o Inhibition % IC 5(uM)
@50 u M
1-1 NA -
1-2 55 41.5
1-3 NA -
1-4 NA -
1-5 42 -
1-6 62 29
1-7 70 33
1-8 36 -
1-9 67 20
1-10 30 -
1-11 40 -
1-12 NA -
1-13 30 -
1-14 NA -
1-15 NA -
1-16 50
1-17 62 38
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