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Sy BglE EAsd, oF B v 9%ad ouAe o8 sbsde aASE, 4% AR B &
AT AGZEEHY FYES TS, nTORCIS A7 A B JGA2HEY AsE &

4 2 ALE Alolgtl. Ed[Laplante M. et al. Cell. (2012) 149(2):274-93]. mTORC1-> whjd Wl 2 =}
4 (autophagy) ©) F 2.8 ZAAbolth. wIORCL BEAE thExle] A4 wlR AsiAl, 7d) ehoulol 2
ghatmtol Al FARA (49 e = I (rapalog) ')oll wIZFsith. ghapuiel il Bl ool AW et m el 2 W
< FK506 A%t whd | = FKBP12, FKBP51 Hi= FKBPS2 % dluh(o]E 371X9] FKBPE: - g A|A{oA] "FKBP"
= "FKBP"EA AE Aok AEW EFA G4, thEol mTORS] FRB(FK506-2hatuto] 2l Adl) <l
g FKBP-2hZ &1 B A% ek, EH[MErz AN, er al. Mol Cell Biol. (2013) 33(7):1357-
1367. Large FK506-Binding Proteins Shape the Pharmacology of Rapamycin]. FKBP-#}Z=1 &g} mTORC1
o] o]t FeALE HIA tEXY YAY ANE e, gyputola] H g2, o 7id) RADO01(
HZ2] -2 oY E(Afinitor) ®2 A Folsl o T4 Fol = thel ¥d s = mT0RCLe] &4d& Asige
24 dAH eiAS 8539, &3 [Royce M.E. et al. Breast Cancer (Auckl). (2015) 9:73-79;
Pleniceanu 0. et a/. Kidney Int Rep. (2018) 3(1):155-159].

fd

mlo
n
=

ghgjrlolal e AE#MEUlO| N2 Flol AT -2 (Streptomyces hygoscopius)ol o8] AAHE FAHO Y=
v Z2e}o] = (macrolide) AT, oE £, ¥ [McAlpine, J.B., et al., J. Antibiotics (1991)
44:688; Schreiber, S.L.; et al., J. Am. Chem. Soc. (1991) 113:7433]; w]= 53] #3,929,9925 #=. ¥
LA AREE = ghabatol Al @ 1] fFEAo] gk the] W E ﬁ—?% olbo] LJEFWIT):

HO,,40,
~o

o Q
HO 25

giujulolal e ele WA Ao, T3 FFF L I AL e Aom YEpET. WAl SRk FEa
A A%, A&d oFAd A4 Bl WY o), dAd A4, FIT AZ F4 L A# £4 F e o
T, AU T-AX gy /PAEE oy ok, A 9T 2, 0E 2 FkE FAAAS s AY B A8
b d f8e oz eyt a8y ofAEA 19 82 v Wi ARl A o]& ThsAdel o
Agrent, ATkrr, ghgetoll e A sstE d EA7E dolA, HEE Aok(galenic) AES H=E AE o

o5 FAE FHEI Hd, FES fHREart (AP EAYT. T84 ZREY e (28 F 40004 2haje}
oj2l& FEASEtY FEAHlolE, ZEIQYo|E Y vEE|t: FHYOE ZREHIE FAAFORN Ax
k(= 53] #14,650,803%). pulolzle] thE fAMAlE Rimopd 9 thojobd {AMA(Rl= 53 A
4,316,885%), olAlE FAFAI(ul=F 53 #15,151,413%) A oHZ (5 53] A]5,120,8423), 3| =FA] o=
HZ (1= 53] A#5,362,718% )%yt oy o}, &7, dAld 2 40d A (v]=r 53] A5,665,772%; Al
5,258,389%.; #16,384,0465; W097/35575)5 xFetct. gtufufolalel digh WL dvds}, wEA]7] F skt
el AA we diA; | =FA] FoloE] F sk} o9 AA, FEAS = giA; AE REoloE F sy
deol #d, AA T FEAS 6-4 f%ﬁﬂiEHOL nEe] 5-9 ZEY B R A Alo]ERA g
el A%kl AtolE2AY PR o] tieke] X3S xFeith. I Rofo Ao 53] e oAAQl o= W
—5—6% 1]5 527,9073% , W096/41865 = W099/36553¢1 tﬂ o5 gufnfolsle] WA F2AE-S H3hr] fg HH
s ]9 ot BEE 0 V| AS. v 53 A15,985,8005F 32-H| S a-gtubulo] Al 1 xpA| S H]

32 tﬂ—%i glatulol Al fFAMAS] dE AfAIgtE. olE FEEC] gruinfolale] tis] AME o ZEud o
Ho}p 2 AAS 2 o HuHduis o] 7AE 9l

F

7] el A dEEas ehvvlel s $US Folo] Aol §8@ Ao sl Ak v E3

Lo

_11_



[0011]

[0012]

[0013]

[0014]

ZIHSd 10-2025-0054121

A8,906,374% E W= 53 #)9,669,0325F FelAe] &5 JMASH. v 53] A]9,358,2363% = 4l E S
A Fofo| Mg =E A ST},

AIE AAAZY. 92 A= g 2
| &% 2 oAWAulXE(C elegans) A EE EE37] ¢
< sl "TOR'E E9), EZRFOlA, mTORC1 A 2ol o3

ZAET. TR 2 nTORC1 Azdge] x=de s AFA7IY, Fe 25 IHF7HA9 v F7]A4 A
1319] JJAIE A AAZIY. dE 5o, F3X EdAWolo 9fgk TOR <|gk TOR F=9] Adllvs &X,
dummdE 2 Zsbglolqel $£HE AZAZH L, nTORCI FZ2Y AHile npszoAe FHS AFGAAT
(Kaeberlein et al., Science (2005) 310:1193-1196; Kapahi et al., Curr Biol (2004) 14:885-890; Selman
et al., Science (2009) 326:140-144; Vellai et al., Nature (2003) 426:620). F7}%, mTORC1 A3~ =}3}
afo] Al Aefo] Frle] FojdA wixA w29 FHE AFAZTH(Harrison et al., Nature (2009)

re
ot
LU
mN

460(7253):392-395). ©l& Ho|HE Ef/F TOR(mTOR) HAE2E XA} sts FEo] QztolAe] w3l 9 A T
Aglol A X85 a¥s 71 FHolgte eSS ASAIZIth. odE B9, W02008/022256> A#H-Td H3S X8
stAY e Azl A8 nl0R AAE Edshs W 2 T4 AFES 7IAgT. 294 gitutelilE o]
L3 A Ba= E3([M. Leslie in Science, 2013, 342]] 93] 7]A1=Ac}t. J. Mannick 52 &3
[Sci Transl Med. (2014) 6(268): 268ral79]ellAl mTOR A&7} wSleAe]l W 7158 /HAATGE RS 714
gob. v, A9AE #8A4 ) 7 e nT0R AjAE Q17 =3} AlFel ol &dte e 159 FAE(HY

oA, d4as, Fud, 6 2% # HEA HES 23 dEel AAsIT.

5.”\ 4 o]&AF(Focal Cortical Dysplasia: FCD) % ZHA 7 3}5(Tuberous Sclerosis Complex: TSC)<]
IZE Aol A, mTR F&2= 4 7199 &4 3 WA ddS oplshe Al 2 22 #stE w7
o AFH}H(Wong et al., Experimental Neurology (2013) 244:22-26). =ra ¥]& o] P Z(FCD)2 2|7
o] 719 dl, ol Aol el el Hishd HxFe] 7Pg &3 dQlojw Al el ofstHow tFr] 3
bapo]l /A AR &3 welo|th(Kabat J, et al., Pol J. Radiology (2012) 77(2) 35-43). AXEA 7
E5-1(TSC) B Z2AA Asts BEFF-2(TSC2)E vIxd 244 435 HFS(TSOdA e Eddol=
mTOR 7= FfollA zHgste], 4 T4 FHele A, A0AA, 2 HHF5] 52 HAES o+
¢ [Manning et al., Identification of the tuberous sclerosis complex-2 tumor suppressor gene product
tuberin as a target of the phosphoinositide 3-kinase/akt pathway, Mol. Cell, (2002) 10: 151-162; Inoki
et al., Dysregulation of the TSC-mTOR pathway in human Disease, Nat. Genet, (2005), 37:19-24]; %
3 [Holmes and Stafstrom, Tuberous sclerosis complex and epilepsy: recent developments and future
Challenges, Epilepsia, (2007) 48:617-6301).

Pﬂ

Eo;rlrm{

=]
=

i Oz

o e o

olN "

M4 nlOR BB A4He ¥ WA WaElstn, HATS o @t nlORC ARE Asishe ehatulel4l
ARE FEY oL oI TC R PIEN v B WAS gaAlrlE R ek
[Ehninger et al., Reversal of learning deficits in a Tsc2+/ mouse model of tuberous sclerosis];

il
Sinkci
[Nat. Med., (2008), 843-848; Meikle et al., Response of a neuronal model of tuberous sclerosis to
mammalian target of rapamycin, mTOR inhibitors: effects on mTORC1 and Akt signaling lead to improved
survival and function; J. Neuroscience., (2008) 28:5422-5432]; <+%l[Zeng et al., Rapamycin prevents
epilepsy in a mouse model of tuberous sclerosis complex; Ann. Neurol., (2008) 63:444-453]; &3
[Ljungberg et al., Rapamycin suppresses seizures and neuronal hypertrophy in a mouse model of
cortical dysplasia; (2009) pp. 389-398]; % =3 [Zhou et al., Pharmacological inhibition of mTORC1
suppresses anatomical, cellular, and behavioral abnormalities in neural-specific Pten knock-out mice,
J. Neurosci., (2009), 29:1773-1783]). F7}=, A2 &4 dell L= A5 nTR =2 ofe]sh#] A4
© TE Yo gesta Wt Welshy Wst 5 A AT e Az A dbzhe] s
A& 4 Ati(Zeng et al., The mammalian target of rapamycin signaling pathway mediates epileptogenesis
in a model of temporal lobe epilepsy; J. Neurosci., (2009) pp. 6964-6972). wehA] gldjujo]il 9 gtZ=2
= HEgE olElgt AEFolA A HAE ke AeR aEEy.

HEZE ol WS (Mitochondrial myopathy: MDS AW wEFZE=glol AR 7bg TAAQ AFojH,
g zA-5ol4 2EHZL WS YERATH: (1) tAF A E7F)] FGF21 2 GDF155 &3k dAF wkg-; (2) 1-
g2 giabe] grEs; P2 (3) MEZEgol vgd o@wE wh-g(unfolded protein response). @ [Cell
Metabolism 26, 419-428, August 1, 20171914, Khan S°l 9l&], o|& F}Ho] FZA LA nTORC1e] 2l&f Ao
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[0067]

[0068]
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Qe A, EE FF ARl R0 o8 AW ABHE ASE WEE, olR A2/ Bt A
o e BFe TP

Al el AAIE ] k. 2 AW o

= o ju
;S AN AF AR W, A 2 TR g Zolt,

gl
i
5

EHe gt d7

T la¥= FKBP127F = AAle] 19 3244 729 ojwAelt}. Cl6ollA 9] Ao iAAI= (9)eltt.
T 1bE FKBP12 ©ejdo] AAE Al 19] FxE veptt,

T 2a¥ FKBP127F & AAle] 29 344 729 o|w|Aejtt. CleellA 9] Ao iAA= (R)elct.
T 2b FKBP1Z ©do] AAE AAle] 29 725 e

= 32 3 mg/ke®] B poo. %o F AEolAe] A 20] okEEEe eRde e A dezold,
Y % - A6 29 el FE). X F - AN6] 2 ol 5 dol 24 Feke] A7khr). HolEE sulele] ¥
Ennee] Wi + Fr Wjolt},

T 4AE 3EHE] © &@Fo] 3, 10 @ 30 mg/keol A ATE AFTH YWENA S RADO0L(Zo] ¥ uhr))3} AA]
of 2(ZFe] z wa)e] HuE 3 N FEE YehyE Yo 2gzelr. FoF 3 9 24A17H(h) el S¥HE
TEE 5A3) o = ZH7te]l aEelA 5 UiH entE|e] HERFE S Hd £ xFHA oY FEE
A el HEE dolE EAoRRE A At o] RAD01 Aol A&srh. Wi (x)v= 7t
RADOO13} Ao 2 A2 7ke] 93k o] & YEFHUE, #x P<0.01, ##x P<0.001; ##+xP<0.0001, t-773. BYL
- AeA wRk Y F - ) Fo] 3E s, X F - AT FF 2 ATE T4 €23, 10 2 30 mg
/kg) T2 AJZH(3 H 24A]%1).

= 4B 35HEC] ©Yd &%l 3, 10 R 30 mg/kelAl BTFE AFTH YEo|A S RADO01(Eo] W1 gho]) I AA]
5 Yehis g g Zojth, o F 3 9 2447Hh)ol 3FE F
+ E%EJME} Z4zke] aFel 5 WA ertele] HES A}ﬁo}@v}. s}t E
o] AFetA mvkel YE= dvlolE TA o =RE ATt o]E RADO01 Alwte] HEeth, i (x)w= 77t
©] RADO01#} Aol 2 At ko] fo)dk zte]E& YERTE. #x P<0.01, #*x P<0.001; ****P<0.0001, t-7A4.
BAL - A=A mk. Y F - HolA9 3FgE Fall). X F - FF 2 FAFE Tl £33, 10 L 30 mg/
kg) F9 AI7H(3 2 24A17h).

}
o
&)
=)
s
©
=3
&
il

=t oft ¢,
ro
o

E 40 AUy 2 AT (p.0.) Fob F AEolAe] AAle] 2] B RS eI Y % - AAd] 29
Fol FEm). X & - AAd] 2 Fo) F A 57 Fekel Ahr). dolE snele] AEzrEe W +

fFAA oI

T 4= mulH(i D 2 AT (p.o. ) Fof & g Eo|qe] RADO0LIS] 9 FEE YERAL. Y F - RADO01S] ¥
o F&(nM). - RADOO1 o] 3 Fol =3 ko] Ah(hr). doElE 3uty]e] PERYE Y HF + ¥F
Ao},

= 5A WA = 5D AAle] 27} @E bl A mlORCL HAZE Asfidtths AL vepdol, e A 29 e
BT &S 3 B 10 B 30 mg/keoll A AlFsila, 1 HES FoF F 3230 (h) 22477kl 3G
H3| 2 (Veh) 2 Mgk BEE R0 2A ALE Riv}. 54) 2 (50)& HIS|E T 3 EE 10 B 30 mg/ke

of AAle] 28 Austal Al - 3A17H5BA) B 244300 A HE FH Ao ISt (p-) R F(t-) S6
o] W ER olw| A& yERdtE. (8B) B (D)o A9 3|~E 1 A7 § 3AIHGEB) B 24A17H(BD) 4 p-S6 U]
A t-869] F=AS AFse HEpdnh. Sl AEIRA (5B B 5D), p-56/t-56 HIE WERE= B 9o g
Ztzbe] uho] glo] UEiLE. X E& ATE Fold $2(3, 10, 30 me/ke)S FEHITH Y-S glele] welg
Lebdith. ZH7ke] Adatel A ewtE] o] HEE AREERITE. HlolH = Wit £ EFEAloltk. A9 ANOVA thsol
9l (Dunnett) ThE Ha AAoR dHolHE BASda, RE 1goRRE] 7S vEF Ay wus
SGth. #x P < 0.01, ###x P < 0.001, ns - 72314 &

o

% 6a WA = 6c= RADOOI(HA) H AAjof] 2(HM)Z HE] & ok (6A), FKBP12 Yt} (knock-down)(6B)
2 FKBP12 Yo} (knock-out)(6C) 293T A|XEoA 9] S6K1(Thr389)9 AsiE ek, AIXE 33 FE3t A
sttt Y 2 wiA + DMSOZ A 3F A E A2 S6K1(Thr389) === w3t Asies ekt X F2
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714,
0, 1, 2 =& 3°|m;

rlo

m

1, 2 & 30]aL;

flo

n

, 2,3, 4, 5 & 6o]H;

o
rr
—_

= 1, 2, 3, 4 == 5915, p9 q9 2 2, 3, 4, 5 T+ 6°]H;

sE 2, 3 BEE 409, r3} 59 &2 4, 5 T 6019,

X= 0, S, NRy &= S0,0]at;

=
flo
¥

A, G2, BEFACE, G Al E2U0 ¢ e A& Zol;
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RyE Fo]ar;
R 44, Bl=%A) EE Alobwol il B RSk R @7 <08 F4aa;

Re T, Cie®Z, Corol 22028, AdC e, C@A-00-, CeAtolE 2L A2 ZL-C0-, Ce@Z
S0~ Ex= Gy Aol EF R L0 & -S0,-0] ).

ANGENA, B ANREE 7] e 19] hitE wE ole] pHHOR HE fed 4L ATRh:

HO .,

’ N
P 0/\’/0\\‘* OH o \\0 u \/ R

“moolwoln zomiE A

o}

-z
——Z
-z

. _
S0, E e o, R SO, 7 O
: N ;

Ry
FowRE My

o714,

me 0, 1, 2 = 39]1;
ne 1, 2 =E 30]1;

= 1, 2, 3, 4 == 595, p9 q9 2 2, 3, 4, 5 T+ 6°]H;

sE 2, 3 BEE 409, r3} 5o &2 4, 5 T 6019,
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X¥= 0, S, NRg & S0.0]3L;

R.’S% /\/\ Cl 6= Z—:]. CS 8}\]'01 iOLZ—:].CO GOLZ—:]. BE— ] E]_CO 6= Z_:]_O] ‘31

Rz 4o, S84 EE AlohmolAu; EiE RS RE W71 =08 FHFL;

R 74, Cre¥Z, CoartolZ 202, FHCEZ, CePL-C0-, Cisrlol SR ACEZA-C0-, C1s&EZ
-80,- = CsAol E 2L 0o Z-S0,-0 T

pZaKe)
2ol PARA S @, R NS SFBE EE R NS SFE s Sl 83 19 8
%8 oo oA s, @ Aww o, RE IAAAAFRAANG LA L Aol AAE w
), el dA, suelgAA % FAE A HBE(F4L ABAE I % nhA IR wol
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N ¥
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e, g (ola-T2d), rY, A 2L LI E U () e THSAR, osw 4w
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WA A AFEEE o] Ol FRANC DS Ba L Sk AR o FojXm, 3 U4 879
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5745 287 B stet §ole] AHert shrel & AIBH s}el da= T [Handbook of
Chemistry and Physics, 75" Ed.]e] 71wl vite] cAS wzle] 9 wel SlEe, 54 #87]e
AdybA o 7 <Qtef 7]E uiel o] AHojHnt, FrHHow | {7 delet, EAT 284 Holof
E] 2 wk2X-& 3 [Thomas Sorrell, Organic Chemistry, University Science Books, Sausalito, 1999]; &
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#[Smith and March, March's Advanced Organic Chemistry, 5th Edition, John Wiley & Sons, Inc., New York,
2001]; %3l [Larock, Comprehensive Organic Transformations, VCH Publishers, Inc., New York, 1989]; %

& [Carruthers, Some Modern Methods of Organic Synthesis, Srd Edition, Cambridge University Press,
Cambridge, 1987]el 7]AEo] Q).

R W A Al webd, 2 AANNE) SRS N Ba A4 o gk e 1, skt
A % Ser 1Bl ola) nAEA 2 IS del sbed dAo A F shtel gew w0l
EFERA(AE o) &8 T YLARA, B QUYL EFE, A dAvA R YA
A7 BRHERA) AT £ Atk B ANRES AN EFE, PRAAIGAA ETE W PHo o5
@ FeE TR}, oldd Abed QAoYAA WFEE T AL dvidnh PRHoR B4 (B- o
(9- A AAE 712 NE EE AL Aok Agstel Azl S A%, BHHA UL Aesel v
2 4 gtk shabEol olF AR TdsE A, ABAE B w7 ANAY 5 drk el ol
ol2RYUL EdTHE AT, AR AW Az- e Edx-dANAE P £ Ao 2E
VgAA P wE EIHEF oww

g0l "FWAAAE B4 ATE TR 4E FB Pes, 4 A4 L A4 WL wshs BYE
AR, wep, F FrE odd 2 AAHRE D9 oS Fa F3YAst G & Ao oF 5ol ow
2 AES A mE @7l 9@ Aeel o3 W) 45 G4BT die] Tl Al Suol g AU el
G S AR G S @l A A o F4EE AdIERARel obaci) % R 3
dolch. Euol gl Feis Bl SHaHEe] ANl sheby wey W AR Wy Yol 48 5
.

B OgAAGIA ALSEE vl g, g0 QY EE CQE"S B ANNSS SgEe 4 WY w9 ¥
g AT, Qe B3 eHSAoR HE bsd 9% LA Bo) "M oR 8 AR
e L AANE S BEHA §54 % SAAYAL gusos wel A g )
obd) S HATHE g UERAITH e A, B AANNES SRS okl 7] W/mE 2R /] we ol
% W 9e YT S Aok PR Hene Qe FAAdl 2

R

=
FAEo] Q). oAE E9, Berge ’o—% = “3*1]’\1"” s £3E) = FF[J. Pharmaceutical Sciences, 1977,
3]

ol HEH & Qe f7] AL, ol Hol oMMEN, Zaaleal, FeFA, S, i, B, A4,
FrlEal, BEEEA, AEEA, RN, BEil, Az, oRAEA, ERAUEN, XN 52
E3s}

Aol T =1, e & EF. 5
AAGHNAN, 9 HEF, ZF, ¥Ew, Zdw, vtadle, 4, &, ofd, % FERYEH fEHa; 59 49
AL dEE, ZE, UER, 2 % vlade 9 2§

el ® B 13, 23, L 3% ofml, WA WA @ opNe TIshe
58 PR, 54 §7] e ojawadely, AR, 2ol
celgkgolul, tlojeol, glolal, wERY, W @ EuE e EIa.

o2 Fdol A, l‘e UL ofAHOE, of~FEMO]E, oltHo]E, of~TtEH O E, WlXdo]E, H|AY olE
HFulo|E/3lo]| =2 H 2ufo] = HlﬂéiﬂlOlE/ﬂéiﬂlOlE, H o] E/dFo|E, X 2PN UYo|E, 7}
golE, %iﬂ}OlE/ﬂ |E2E2eols, SEEHIAIARZUOE, AEHCIE, o@tjdXdolE, FnulgolE,
FFAHOIE, FFFAMCE, FFFREYCIE, FFEIE, SFEHOIE, FEFHCIE, 3|FHE, dto|=
2oottol=/atto]=, o|EYo]E, FEHo|E, ZgEHYE, #-dMHcE, T olE, iy oolE,
TRYOlE, vty olE, wAYE, HEMEAE, FAE, YZEOE YA oE, YIEYE, Y
EolE, ZEHIIolE, Y dolE, AiolE, HulgolE, NEo|E, FAW|E/So|ERA F A
ii*‘

o|E/Hslol =zl EAFo|E, Ze|dERERYoE, veuelE, AMpACIE, ZEolHo]E, AAYelE,
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A

B oA ALEEE uhsh e o] Asett, A mi "Asse e Foldl W, 34, Ex P,
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WAl A ALgEE vk e, qlole] AR mi el B ', "R EE AR g ot
A% me PolE AsSAY, 4B EmE Fod] AAE ADAAL, 4B EE FANE ANNNAKE, 4
@ e oolo] ¥ B4 F Aolw s WAL RFAL AASAL); B A4 beda 2 # At
A% TPshs AT & ol AL Aol® shpe] WA vANSF it BAAEE S AHsHE
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AR wE gold] oA AA; b A% EE golo] Wy EE A9 AAAE A4S A d
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B ogAAel JAE BE g B ogaAael 9 K gAY Fule] oa 9] gus] mewd gt @
dolo] A wAm FaAE 4 vk B @Add AZH AAe] o Er dAHA BA(AE Sof, "dA
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NS SR Ex F2A0) Qelo AYE SavAE B Ee s, o 5o, ¥Hon @
QA EE Q1R Qolql olg] BRYAleldAA 9ol B, ¥ BeHon By 4 w: 9y HYES
FHAZIE Aol SJa B ALPAZ $ED 5 dvh. 53, A8 5o}, FAHoR BYA W, oF Eo,
geuesl, Uiz BeEed, ted BErEAl, U-0,0-p 5T HErEAl, v, i E
FE-10-5EHOR FAE Aol w8 Aol o8, B AANE FFEES 059 FHAH ALYAD LU
7] S48 9714 wolofelst olsh ol o @ & Atk ¥ AAUE eAv] HFE T Ay FhAE E
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1) ReH, p-EFMEEL-N0, tE22v e, 22

2) R, Egfo]EF O EoER, —40T, HSEZ2WeH(fr4 53] A1212331B1& 3}x)

3) Re-H, 5M LiCl0,, Et,0(0.1M), AL(TL, 1995, 43, 7823 #=)

4) Ry-H, CpHfClo-AgClO,(£=27] Zuf), 4A NS, YE2=mer, A2(TL, 1995, 43, 7823 #x)
5) Ry-H, BF:-OEt, %= Zn(0Tf),, THF, 0°C(TL, 1994, 37, 6835 =)

6) R-H, ZnCl,, EZ=2dg, 0T(JOC, 1994, 59, 6512 =),

SNEAZAN AFREE (32-tSA] gubulolAl e gelAlo] FXE whHo o5, o S0, H=F EF I A
0059858902 H-= W020070854000 7] A= A& wiel o] Alzd 4= ).
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AACIE, i &, A", EFIE, HEdERZS A JIEE
7

Fe Ge EE A EoR HE W 9 Fu B AAWES SgEe ANdE sty 54, o8 §
of IR A= 24 54, 6 Fof theel PRoA AFHE Adwd L QAU AdelA ek st ge
549 Jehie, meld AR E= ATg SRy, dF Sol =7 StEede] §Esb Axad

, 5 nlORCL Az dg 7

mTORC1 A Ae] &5S 43t PP A HEA o = 3
t A€, mTORCL A3|Ale] 1C50 k-2
]

2o = 69 A4kt AsE
A EA A ] tatutolale] |

A @Adstr] f1s, do %“E/ﬁ.% HAY vl ZA (fine-tuning)ol =& F
MAAZI7] el (B e sEE o 43 Bxlo] 5207 wi)

o] 1008) ©]Wiel 1C50 #hS zr= mTORCL AsiAlE B ARl A AFE3}7) 1 Zﬁ}é}t}((ﬂ% g ZEs gaa
a7y s A E FE does AS guEh).
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mTOR AsiAle] S5& SAsh7] f1g ek w42, dF =1, vl 53] A15,665,7725 1M MR(EF H2
W) AN Tl a/Es IL-6(IEFR1-6)-21 4 w4 wAelA] 1650 #tell ols) Sgsts Azt 2ol
71 A
MR 242 d¥Hom g3} o] ST Balb/c vHF-2(UA, 8 WA 1057)2HE 9] WA AIE(0.5%10
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WA (E31[M. H. Schreier and R. Tees in Immunological Methods, 1. Lefkovits and B. Pernis, eds.,
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Protecting Groups in Organic Synthesis, Second Edition, Wiley, New York, 1991] % oo ¢l&% Hu&d
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Ts Ry Rs
Ny For N Fn . A
O>S<r},>}n Q‘i>:0 0=<N>)n ?}?)0 p( ' )q = r({{}l))s
390 R | 5 i 5 = olmen wemy
E] e
[0391] A71A,
[0392] me 0, 1, 2 =& 30]1;
[0393] ne 1, 2 e 30]3;
[0394] 0= 1, 2, 3, 4, 5 =& 6o]H;
[0395] p= 1, 2, 3, 4 Ei= 50|31,
[0396] g 1, 2, 3, 4 & 5015, p& oo & 2, 3, 4, 5 EE 60]H;
[0397] re 2, 3 L 40]aL;
[0398] s 2, 3 L 4018, r3} 5o 2 4, 5 Ei= 6oH;
[0399] X 0, S, NRg T+ S0.0]13L;
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SR O

ojgtell 7lAEHE WHE ol &3t 94 3 HPLCE F33qltt:
U (o AW E (Agilent)) #=wWW A F1}(Phenomenex Luna) C18; 5mm ZHE (30X250mm); oA EYEZ =9
0.1% 284 2 5% &; F 59 0.1% 254 9 5% ofHMEVE™. &4 g4 7|wele] FHlE de sk,
U 20 (EZprep) YMC 9152 E|o}E(Actus Triart) C18; Sum Z9 (20X150mm); oFAEYERH/&E . 4 &g
of 7|dtste] FulE AEsksitt.
olstol] 7|AEtE WS o83t 7IY B3 HPLCE F335katt:
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4 Fld 7|dtste] FulE A gttt
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T 1 oue
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£ B: ofHEYUED + 5 mM ARG E
T
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z7] 1.000 98.0 2.0 =7
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FAA 35 olstel Yetle FA AS F3l 2 GAIR AxsdtH:

/SLO/"\\/OJ,_
o
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>L | 2) =74 1 THF, 0°C, 1h
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o 0]
HO,
HaC

A 1. FA A §A

2-((tert-F-eoued A2 )L A eF2-(0.471 g, 2.67 mmol) S WHS nlo]dojl A F4= EFQ1(0.95 me)ol] & AF
o, dlo]de] FAS Wi, olofx, HAAZ T HAAZT. FAE %3}1 N, N-t]o] A3 2o golvl

(DIPEA)(0.490 m¢, 2.81 mmo)S H7letdtt. EFES WEoA 0CE WYZAHALY. EZYPr F&E
(T£,0)(0.438 m¢, 2.59 mmol)S 0ColA <oF 282] 7)3bo]l A4 H7MA AT, ¥ E3ES 0TolA 308 E¢ o
HEA| AT}

nlo]r& W& wo g AWt FAZ]E =3 DIPEA(0.490 m¢, 2.81 mmo)S FH7betgth. wlolds dan, 1|
F7HA 1(0.600 g, 0.667 mmo)S 3ol WA H7lstdct, bloldS wEA v 4% du, EFEES A4

g AAAAT. EF4(0.5 m)S H7FeHAh.

HHS-2-8 40TolA A4 shol WA WA AT, WESES ¥3F A NallC0so 2 AT, ¥kg FdA7)
(quenched) ZFES EtOAcE 53] FE3IFU. 7] FEES THL YA, NaSOE ARA7]a, Ago|EE
23 AF AgA 7L, FEAA g2 g2 WA uq 2do AAES A

ZAo ARES AYItA 4 29 AZvEIHF0 WA 35% ofME-gE, Tl &2, 40g AEv 24,
35% ol E-geto| A TLC, UV 3ol Aztab)ol] olaf AAlsle] E25t= F7hA) A0.245 g, 0.231 mmol, 34.7%
E FEEA ATt e dAA e TR 25 ARSI

FA A: ESINS [MNH4] 1076.1, ESIMS [M-H] 1056.0.
9A 2. F3A 39 FA

ZHA A(0.135 g, 0.128 mmo)E -7 WhE uvlo]dof A 4= THF(1.2 mé)oll & A FH ). vlo|de] 4L Y
EES ArE 23] AP HAAAT. EIES WA 0CE XA, -7 (0.12 me, 1.332 mmd)<S
ES

o] 713kl AA FAVIE Sl AZPARAE. v ERES 0T 60413t St Az

e EFES Eob A NaHCOs &l H7MA . Wk SHAI EFES EtOAc® 53] FE8dvh. /7]
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ZHo AAES Ag7td Z94 29 FZvtEad90 WA 50% olME-gE Au] 2], 40g ATt 2,
50% o}AlE-g et A TLC, UV &ko]l Alzksb)ol s AA|ste] ZFzbA] 3(0.087 g, 0.092 mmol, 72.2% +&)& W
A A ZA AT

ZZHA) 3: ESIMS [MtNH4] 962.0, ESIMS [M-H] 943.0

' NMR (400 MHz, S R2EXF-d) § 6.46 - 6.25 (m, 2H), 6.19 - 6.09 (m, 1H), 5.91 (m, 1H), 5.55 (m, 1H),
5.34 - 5.26 (m, 1H), 5.26 - 5.15 (m, 1H), 4.88 - 4.64 (m, 2H), 4.11 (m, 1H), 3.94 - 3.82 (m, 1H), 3.79
(m, 1H), 3.73 - 3.63 (m, 3H), 3.63 - 3.47 (m, 4H), 3.45 (m, 4H), 3.33 (m, 3H), 3.28 - 3.15 (m, 2H),
3.13 (s, 3H), 3.08 (m, 1), 2.80 (m, 1), 2.32 (m, 30), 2.14 (m, 2H), 2.07 - 1.94 (m, 2H), 1.94 - 1.72
(m, 5H), 1.72 - 1.56 (m, 8H), 1.56 - 1.40 (m, 3H), 1.39 - 1.21 (m, 7H), 1.21 - 1.09 (m, 1H), 1.08 -
0.99 (m, 8H), 0.98 - 0.83 (m, 9H), 0.73 (q, J = 12.0 Hz, 1H).

=Z7HA] 4:

ZFZHA) 1(0.233 g, 0.259 mm)S F4 UZFR2deH2.6 m)olA 2,6-U-tert-FE-4-WeE3] ] (0.425 g,
2.071 mmo) ¥} FGiTh. W EFES FAAxZ 18 A HAAAHGY. RS EFEES

WAXNZ T, 1A tuez Ay F2ebo]=(0.146 g, 1.294 mmo)E 8 Hol| Hrlslgioh. v
80%- HoF wWHkAIA T},

WheES X3F A NalHCOso.2 S| AI7]aL v, EtOAc® o2 W FE3ltt. 7] FF583 AL A,
3 873

NasSO 2 AZA7)5L, HARAZIE U, $5AA FAe) e 24

ZAo AAES A7t Zu94 29 IZetEadd 0 WA 80% olAE-gEr el &2, 24g A7t ,
80% EtOAc-3gtoll A TLC, UV aloll Alztab)ol olaf AAsdtt. AAE i RS 2oxw UM, 5FAA F3Ib
A 4(0.087 g, 0.089 mmol, 34.4% 4=&)5 WA uA=ZAM A|FSAL).

FZHA 41 ESIMS [M+NH4] 993.7,ESIMS [M-H] 974.7.

HRMS: Al4=]: 999.5812(UEF F7HEZA). AZX]: 999.5807.

' NIR (600 MHz, S2E2EXF-d) & 6.47 - 6.26 (m, 2H), 6.22 - 6.08 (m, 1H), 6.02 - 5.83 (m, 1H), 5.54
(m, 1H), 5.35 - 5.26 (m, 1H), 5.21 (m, 1H), 4.85 - 4.76 (m, 1H), 4.12 (m, 2H), 3.93 - 3.81 (m, 1H),
3.67 (t, J=7.7Hz, 1H), 3.62 (d, J=6.7 Hz, 1H), 3.60 - 3.53 (m, 1H), 3.53 - 3.44 (m, 1H), 3.42 -
3.36 (m, 3H), 3.32 (m, 3H), 3.28 - 3.18 (m, 1H), 3.13 (m, 3H), 3.05 (m, 1H), 2.82 (m, 1H), 2.42 - 2.21
(m, 3H), 2.16 - 2.08 (m, 3H), 1.99 (m, 1H), 1.95 - 1.83 (m, 1H), 1.83 - 1.72 (m, 4H), 1.71 - 1.57 (m,
9H), 1.57 - 1.43 (m, 12H), 1.39 (m, 1H), 1.34 - 1.20 (m, 4H), 1.20 - 1.10 (m, 1H), 1.05 (m, 4H), 1.00
(d, J =6.5Hz, 3H), 0.95 (dd, J = 6.6, 2.1 Hz, 3H), 0.92 (d, J = 6.6 Hz, 3H), 0.91 - 0.84 (m, 4H),
0.77 (g, J=12.1 Hz, 1H).

=74 5:
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Z7A 1(4.372 g, 4.86 mud) S F OS2 2ZE|EH(20 me)dl] LA AT, 5 EFA(20 m)S HUtskgleh. wr
< o, o]¥l FH] AFR HAE 23] o] WHEAT.

7
W 2248 B gIFE2deh(58 )l 2,6-FE Y (1.388 mé, 11.91 mmol)3}
2 2

AxAN = dHT. Eekaae
TS da, EgEs d4E 23] Ay JAANRY. EdES oMHIEUE-/Edtelotol s Sl -30C2 W7t
AT}

EfZEAt FEE(1.209 me, 7.16 muo)S 48] 7|3kl HA FAZIE Fdl A ARG wkE EFES -30C
ol A 30% ek MHPAATH W EPEE 0T o8 Sl &I WA, 208 B9 0ColA wukAIZ T

C

%’101 EHARAG. olaZ 2R opAlHO]E(22 n)E FH7bsHAn. HIEE}
aholeh. Zeheae) F48 w2 Yi, daw 23] A3 AA AR
ol (4.18 me, 23.94 muo)S 139] 7Iztel A FAPIE S HUlekglh. uke ERES

TdEs ALV FFART. sFES o A7 S5 2 A=vtEIHI 0 WA 40% of
Ak o) &2, 80g AEl7k Ze, TLC 40% obAl=-3ek, UV stell A|zks})el ofal] gAlstint.

A2 &2 A3 FF(279 molAe] WV FF=el s AAT wvie} TS Bou UA, FFAAH FIA
5(2.194 g, 2.304 mmol, 47.4% &)5 WA TA=2A A-F3ATH.

ZZHA| 5: ESIMS [M+NH4] 969.8, ESIMS [M-H] 950.8.

I NMR (400 MHz, DMSO-ds) & 9.33 (d, J = 6.4 Hz, 1H), 6.58 - 6.41 (m, 2H), 6.35 - 6.14 (m, 2H), 6.09 -

5.98 (m, 1H), 5.55 - 5.43 (m, 1H), 5.19 (m, 1H), 5.05 (m, 1H), 5.00 - 4.93 (m, 1H), 4.87 - 4.79 (m,
1), 4.67 - 4.56 (m, 1H), 3.98 - 3.87 (m, 1H), 3.87 (d, J = 6.9 Hz, 1), 3.61 (m, 2H), 3.55 (dd, J =
11.8, 1.9 Hz, 1H), 3.49 - 3.38 (m, 1H), 3.31 - 3.17 (m, 4H), 3.10 (m, 4H), 3.04 (s, 3H), 2.88 - 2.75
(m, 1H), 2.29 - 2.09 (m, 3H), 2.07 - 1.86 (m, 3H), 1.88 - 1.60 (m, 9H), 1.59 - 1.44 (m, 7H), 1.43 -
1.01 (m, 11H), 0.96 (t, J = 7.1 Hz, 5H), 0.95 - 0.77 (m, 7H), 0.72 (m, 4H).

34 6:

_57_



[0549]

[0550]

[0551]

[0552]

[0553]

[0554]

[0555]
[0556]
[0557]

[0558]

[0559]

2-o| E Ao E+-2-(0.538 ml, 5.55 mml)S F4 EFA(2.0 m0) I F
2o}l (1.067 ml, 6.11 mml)S FAV|S B3 A71eglo).
EES WEd A 0CE YA R

EfZYa FE(0.901 me, 5.33 mmo)S 289 717kl A

A 1538 &QF WA Y. WSS AAS A LA, THEES 1531
N NtolAZ 2| golwl(1.067 mé, 6.11 mmd)E 30%9]
1(1.00 g, 1.111 mmd)E& 3+ o i47}6}giu}. Hre &

A A ZTE, B4 EFZA(2.0 m)I FF t]=22H0.22 m)S

A 24A17F FQF AHkAIH T}

g eSS dFE M7 WA, EtOAcE o W FEslth. {7

7& /\gx-]‘:'(gl 25 g)o

ZA 713, YEA7IaL YA, BF2AA T B2

Ao AAES A7 94 2y IA2erE2 90 WA 50% o]_AﬂE
Aeko) 4 TLC, UV 3ol AlZ+shel 93] At
A 6(0.443 g, 0.456 mmol, 41.0% F&)S T HaEA AT o}@D}

o

40% o}A B~ kel

ZZFA) 6: ESIMS (MtH+) 970.9.

HRMS: AAFR] - 989.6678(U Wy F7tEREA); AZX

AR - 994.6232(HER HF7HEEA); ASA - 994.6215.

=7VA 7:
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[0560]

[0561]
[0562]

[0563]

[0564]

[0565]

[0566]

[0567]

[0568]
[0569]

[0570]

[0571]

[0572]

SIHS31 10-2025-0054121

FAA 75 olstel Yetle FA BE F8l 2 AR Axsdth:

Lok

1)2486-Ed|Z22A4d Z=d0C

s HCI 1M aq
-JYO RESER THF, rt, 18h
o OH
Q
o
HO/ﬂjj/u\O“

@A 1. $3A B ¥4

2,2, 5-EfWd-1,3-T]S2F-5-7} 2 EAAH(0.400 g, 2.296 mmol) T EF ) Eold1(0.320 ml, 2.296 mmd)S x|t
WA, 54 THR(7.6 me)oll A &3iA AT, v E3ES 0CE YA HY. 2,4,6-EE22xd S22
(0.359 me, 2.296 mm)E FAHE &8 H7ISIR Y. HESES 0CAA 1038 &QF WA Y, W8-S A A

A, HESES 220 A 2,54 7F SoF mukAZTh, WAl u A S " A A Z o)
I E
=3

e FEES Faly] FEE i JIHAZAY. ZEHE THF (2 m) 2 A28, o3ae sxja A, 3A
SN FEAA FA EIEE AT

EZL E2A(7.6 m)S AU, A 1(1.447 ¢, 1.607 mmol)S 3k Wol| A7lsk o) 4-tw|dojn]
2 d(0.281 g, 2.296 mm)S H7}FATE. WS EEES é_‘ ol A whAl HEA]F T},

ZFES ERE A7 YA, EtOACE 43] F233UTE. 77 FEES XL WA, NapSO,E AXAI7]a, ¢

H H

MEAIZ1AL YA, FFAA e g2 22 AFE(2.15 90 AT,

< AE7td F94 29 a2etEad g0 WA 40% olME-#E T 8], 40g AEgF 24,

40% oFMlE-gErl A TLC, UV stoll AlZbsb)oll o3 A8, AAHE TF F3& Zou YA, FAA F
Z+A B(0.438 g, 0.415 mmol, 18.1% =& )E WA AZ o g |33},

:[o

ZZA) B: ESINMS [MNH4] 1074.0, ESIMS [M-H] 1055.1.
oA 2. F3A 79 FA

XA B(0.431 g, 0.408 mmo)E THF(4 me)oll Al &slA1Zch. HCl (1M, aq.)(2.0 me, 2.00 mmo)< FAIE &
3 H7bskoleh. wkgES A2olA 36A13F Fek wRAI AT

NS ERES B 847 WA, Et0AE 43] FEAAT. §7] 2EFES FAT A, NasSO,E AXA]
5L, CEAYE A, BEAA H0E 34 Bes ATesit. e tunde gy U, q
Bow SANAT. EFES BEAIL UA, TN DEAA A 7(0.407 g, 0.400 muol, 98% &)
2 A AR AFeth

FZHA 7: ESIMS [M+NH4] 1034.0, ESIMS [M-H] 1015.0.
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HRMS AIAFA] - 1033.6576 (R H-7He=A); A5 - 1033.6588

AR - 1038.6130(HEF F7He=24); A54] - 1038.6138.

AAle 10 (9-C16-(1,1-U A Eo| A F o} Z & d-2-4 )-(32- 6] & A} Fw}o] 2
AAe 20 (B)- C16-(1,1-H & A Eo| 2 E|obE 8 d-2-Y )-(32- 1 & &- 2 uhu}o] 2

TsOHH,0 (ZH)
222 M (04 M)
T8 2%
3%

cigollA e AAo 1 ¢5)-FFUA0FEA
cieol A o] ZAd 1 ®-FELAAOEZA (A

F gZ22dE(5.6 m) 9 7 1(2.0 g, 2.222 mmol) L o] AEolEFY 1,1-TSA|=(4.04 g, 33.3 m
mol, 15 FeF)e] wuk o p-EFAdMdEA 1,0 (0.042 g, 0.222 mml, 0.1 ©)S stHe| A7legh. e
S T 2EAA AL 297] sholl 344 ot wHkAFEY. WA dE EES AYIE AXA AR Z=A
E# st (100% Fet A 40% ol E-ggke] Fhul 8-2]) LC/MS 4 tis] 279 mell A2 IV S3E=2 3
Al AA F ot AAE EFES oF 3:19 vloA AT

PEQAO| LA EFES At Aol w4 ARsEIHY (1005 TEFEe e UH 40% oPAEYED -T2
2oete] ) geel ol FelAR.

Al &8 FEAA)GEA(30% o FAEUEH-tFEZ 2ol A AMAIZ] AEFF TLC AollA Rf ~0.23)E AA]
01] 1 (S) l?"T"i"o ﬂ]ol/‘géﬂ]% @B‘/Kﬂ -J—Zﬂi/ﬂ \:\__T;}-

AAe] 1: ESIMS [M#NH4] 1006.7, ESIMS [M-H] 987.8.

I NIR (600 MHz, E22XE-d) § 6.43 (dd, J = 14.9, 10.4 Hz, 1H), 6.35 (dd, J = 14.9, 10.7 Hz, 1H),
6.16 (dd, J = 15.1, 10.2 Hz, 1H), 6.06 - 6.01 (m, 1H), 5.67 (dd, J = 15.2, 8.6 Hz, 1H), 5.35 (dd, J =
6.4, 1.8 Hz, 1H), 5.26 (d, J = 9.6 Hz, 1H), 4.83 (td, J=6.6, 4.7 Hz, 1H), 4.12 (d, J = 7.4 Hz, 1H),
3.88 (dd, J = 11.1, 5.1 Hz, 1H), 3.84 - 3.77 (m, 1H), 3.63 - 3.60 (m, 2H), 3.51 (d, J = 7.5 Hz, 1H),
3.46 (s, 3H), 3.45 - 3.42 (m, 3H), 3.35 (s, 3H), 3.29 - 3.14 (m, 3H), 3.06 - 2.96 (m, 2H), 2.93 (ddd,
J=10.4, 6.4, 1.5 Hz, 1H), 2.44 (tt, J = 8.6, 6.2 Hz, 1H), 2.37 - 2.23 (m, 4H), 2.22 - 2.14 (m, 2H),
2.03 (dt, J=12.3, 3.8 Hz, 1H), 1.96 (pd, J = 6.4, 5.7, 3.5 Hz, 2H), 1.92 - 1.82 (m, 3H), 1.80 - 1.76
(m, 20), 1.75 (d, J=1.2 Hz, 4H), 1.72 (d, J = 3.1 Hz, 1H), 1.68 (d, J = 1.3 Hz, 3H), 1.65 - 1.53 (m,
4H), 1.48 - 1.17 (m, 9H), 1.07 (d, J = 6.5 Hz, 1H), 1.06 (s, 3H), 1.04 (d, J = 7.3 Hz, 3H), 1.01 (d, J
= 6.6 Hz, 3H), 0.99 (dd, J=6.7, 2.3 Hz, 31), 0.95 (d, J = 6.8 Hz, 3H), 0.74 (q, J = 11.9 Hz, 1H).

A2 & FEAANGEA (306 FAEUEL-t]FZ 2 el A WAL AZgt TLC FolA] Ri~0.16)= HAld)
2 (R-FEJANLAAE WA uA=A deot

A A e 2: ESIMS [M+NH4] 1006.9, ESIMS [M-H] 988.1.

' NMR (ZEE2EXF-d) § 6.48 (dd, J = 14.7, 10.9 Hz, 1H), 6.24 (dd, J = 14.6, 10.6 Hz, 1H), 6.16 (dd,
J=14.9, 10.6 Hz, 1H), 6.01 (d, J = 11.0 Hz, 1H), 5.38 (dd, J = 14.9, 9.8 Hz, 1H), 5.23 (dd, J = 6.2,
2.0 Hz, 1), 5.12 (d, J = 9.9 Hz, 1H), 4.73 (dd, J = 12.1, 2.9 Hz, 1H), 4.65 (dt, J = 8.3, 3.9 Hz,
M), 4.14 (d, J = 6.7 Hz, 1H), 3.97 (m, 1), 3.74 (d, J = 6.7 Hz, 1H), 3.62 (ad, J = 13.9, 12.7, 5.5
Hz, 21D, 3.42 (s, 3H), 3.39 (m, 1), 3.31 (s, 3H), 3.24 (ddd, J = 12.2, 7.5, 4.6 Hz, 1), 3.10 (¢d, J
= 8.2, 3.8 Hz, 1H), 3.08 (s, 1H), 3.02 - 2.97 (m, 1H), 2.97 - 2.92 (m, 1H), 2.83 - 2.71 (m, 1H), 2.42
(ddt, J = 13.1, 9.5, 6.4 Hz, 1H), 2.34 (d, J = 4.3 Hz, 1H), 2.31 (s, 1H), 2.28 - 2.23 (m, 1H), 2.22 -

_60_



[0586]

[0587]

[0588]

[0589]

[0590]

[0591]

ZIHSd 10-2025-0054121

2.19 (m, 1H), 2.19 (s, 2H), 2.12 - 2.08 (m, 2H), 2.03 - 1.99 (m, 1H), 1.90 (s, 3H), 1.88 (s, 1H), 1.79
(s, 1), 1.77 (s, 1H), 1.76 (s, 1H), 1.72 - 1.68 (m, 1H), 1.48 (s, 1H), 1.46 (s, 1H), 1.40 (d, J = 3.0
Hz, 1H), 1.38 (s, 1H), 1.66 (d, J = 3.0 Hz, 2H), 1.64 (d, J = 2.9 Hz, 1H), 1.62 (s, 2H), 1.62 (s, 2H),
1.58 - 1.53 (m, 1H), 1.37 (s, 1H), 1.36 (d, J = 2.3 Hz, 1H), 1.33 (d, J = 2.9 Hz, 1H), 1.30 (dd, J =
6.7, 1.8 Hz, 1H), 1.28 (s, 2H), 1.28 (s, 2H), 1.24 (s, 1H), 1.09 (s, 1H), 1.07 (d, J = 6.6 Hz, 3H),
1.05 (d, J = 6.6 Hz, 3H), 1.01 (d, J = 3.2 Hz, 1H), 0.95 (d, J = 6.8 Hz, 3H), 0.92 (s, 1H), 0.92 -
0.90 (m, 3H), 0.88 (d, J = 6.8 Hz, 2H), 0.66 (q, J = 12.0 Hz, 1H)

é—_l/\]cﬂ 1 5 A 2014 C16 A|3ke] Ao YAWIAE FKBP129Fe] X-d AAS & ZAAsto s
AA3FA ). [Stuart L. Schrieber and Jon Clardy, et al., Atomic Structure of the Rapamycin Humano
Immunophllln FKBP-12 Complex, J. Am. Chem. Soc.,1991,113,7433-7434]. 24 % % la ¥ = 1b ¥ =
2a 3 £ 2bol] E=AJgT}.

FKBP12(1-108) ¥ &S 50 mM E2]2 pH 8.0, 150 mM NaCl, 1 mM EDTA, 1 mM TCEPoA 9 mg/ml=Z &=
o eE S 3 mMe] E3HE-FH(90% dDMSO, 10% D20 A A &3k 50 mM AFH o mRHE) E3tsto g F
A HAE Az, EFAE 2ARE FS 4TAA QlFule] dAI71aL, o]ojA], 10000 rpm°ﬂ
AAEZAA At doll Ao #ZAA ARS AAS ST, 20 CollA mAFEA 718 AHE o
7] Z4H(drop vapor diffusion)& ©]-&3te] AN OZH TAHES LAcHAllan D'Arcy et al., An
automated microseed matrix-screening method for protein crystallization, Acta Cryst., (2007) D63, 550-
554. 1442 200 ng o] wheld g 160 n 9] € £ 2 40 ne o FA-AFAoR FAEHAT. AAHL Fo}
Al (Qiagen) & ZHE 9] FgAor 5 7hedh "SR E" Al Al A WA oo yehdt. A x
|AL 2.0M G EFoR oFolfth. AAE 2099 CEI FHYETES HEFI AR oA FHRIAY
I UM, dd AA R G5 IEsAHY. 292 GgolE A2 a8 El(Swiss Light Source Facility)(SLS,
2912 gl Aol A Wekl X105A el A dHolEHE st 3itt.

Y e
>

2

fr oM oox

ol:o_u ol-r(

ol
o

o offt b 3 M)
Y rﬁl w Ly

dole & XDSE A elsklth(Kabsch, W. (2010), XDS. Acta Cryst. D, 66: 125-132]). 4 ReR2x] o] 9
FKBP12 X-A GxE5 o]|&3l= A diAd o8 +x25 ZA3cH(Collaborative Computational Project,
Number 4 (1994). Acta Cryst. D50, 760-763). ~ =713 REFMAC(Murshudov GN, Skubak P, Lebedev AA, et
al., REFMAC5 for the refinement of macromolecular crystal structures. Acta Crystallographica
Section D: Biological Crystallography. 2011;67(Pt 4):355-367) 2 COOT(Emsley P, Lohkamp B, Scott WG,
Cowtan K. Features and development of Coot, Acta Crystallographica Section D: Biological
Crystallography. 2010;66(Pt 4):486-501)% AA] 3 EA(A) TS 918 AHE3H3itt.

taol Aafdel A, X-4d sZAstl ofel Cl6 A kA|o] A JAlstets dAshA &gk, 4HA JA .
AH dellA, WrgomRE Fa FEAAEA Adevte @Ay ‘—f**é?ﬁ“é’é‘}%it}. o e, #
Zro] FEdA ol AA S Hel 7o Al A skeb wiA] flo]l S skt

AA o) 3: C16-(4-S20bA B D-2-)-C32- 5] & 2-2}hto] 2]

HO.,.

~

A xol 3

s Cleol Ao Ao YAGe RojgA g

glo
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[0595]

[0596]

[0597]

[0598]
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i
fo
i
[\
(e
[$2]
=
o
N
OO
©
=2
=
Q
[\
o
@
la]
S

AN EYUEZ(3 ml)oll A FZHA 1(130 mg, 0.144mmol, 1.0eq) % o}AE Y- g
of Fe-FFAMEEL 3= (82 mg, 0.433mmd, 3eq) S H7bekic)h. Whg E/ES ‘%Oﬂ/ﬂ 15% FoF vk
AZ1a, oA, HOR 3|AAI7]aL vpA, odolMElo]ER FE3IQltt. §7] FEES Y st FLAIZT.
Aol AHES BANPLC ZzobEae)s by Dol o) AAd the SFC AA R Dl ela) Ao 3(2.
mg,1.7% &)< WA uA =AM Agsict.

A Al ¢ 3: ESIMS (M+H+) 938.0

45t A=k 938.59

v =

' NMR (400 MHz, DMSO-ds) & 6.45 (dd, J = 14.0, 11.0 Hz, 1H), 6.28 - 6.11 (m, 2H), 5.98 (d, J = 10.9

Hz, 1H), 5.95 - 5.85 (m, 1H), 5.50 (dd, J = 14.2, 9.5 Hz, 1H), 5.06 (d, J = 4.7 Hz, 1H), 5.02 - 4.97
(m, 1H), 4.94 (d, J = 9.8 Hz, 1H), 4.63 - 4.53 (m, 2H), 4.34 - 4.22 (m, 1H), 3.99 - 3.92 (m, 1H), 3.84
- 3.74 (m, 1H), 3.61 - 3.53 (m, 1H), 3.49 (d, J = 7.3 Hz, 1H), 3.46 - 3.39 (m, 1H), 3.37 - 3.25 (m,
3H), 3.22 - 3.12 (m, 4H), 3.10 - 3.04 (m, 1H), 3.04 - 2.95 (m, 1H), 2.92 - 2.65 (m, 4H), 2.27 - 2.11
(m, 2), 2.10 - 1.99 (m, 2H), 1.96 - 1.87 (m, 1H), 1.84 - 1.70 (m, 5H), 1.69 - 1.37 (m, 15H), 1.37 -
1.05 (m, 8H), 1.03 - 0.93 (m, 4H), 0.90 (d, J = 6.4 Hz, 3H), 0.88 - 0.83 (m, 5H), 0.79 (d, J = 6.7 Hz,
3H), 0.75 (d, J = 6.7 Hz, 3H), 0.59 (q, J = 11.8 Hz, 1H).

AAd 4: C16-(3-Hd o] v| T} & d-2-2-1- )-C32-t| & 4 -} w}ulo] Al

HO,,,

Aol 4
+ cleol el Hol YARSTL VolHA o

o

DCM(2 me) 9] ZF=ZA] 1(100 mg, 0.1llmmol, 1.0eq) 2L 1-w&olnt}E&E]U-2-2(167 mg, 1.66mmd, 15eq) &
o] -5 g E3ES A20A 2447 S o

A EL A58HE(63 mg, 0.333mmol, 3eq)S H7Fskgich. Wb &
S 002 BAMAI7) YA, DONe 2 FE3T. f7] FE2ES 4 sl T3z Y. 249
3 -HPLC AZwtE g (8 Dol 93] AAsI AAle] 4(9.0

I NMR (600 MHz, DMSO-d;) & 0.59 (q, J = 11.9 Hz, 1H), 0.74 (d, J = 6.7 Hz, 3H), 0.79 (d, J = 6.7 Hz,

3H), 0.80 - 0.90 (m, 8H), 0.92 - 1.00 (m, 4H), 1.04 - 1.10 (m, 1H), 1.12 - 1.34 (m, 7H), 1.34 - 1.67
(m, 14H), 1.69 (s, 3H), 1.71 - 1.78 (m, 2H), 1.88 - 1.94 (m, 1H), 1.96 - 2.08 (m, 3H), 2.10 - 2.25 (m,
2H), 2.60 - 2.69 (m, 4H), 2.80 - 2.94 (m, 2H), 3.07 - 3.20 (m, 5H), 3.21 - 3.26 (m, 2H), 3.33 (s, 3H),
3.41 - 3.48 (m, 1H), 3.56 - 3.66 (m, 3H), 3.99 (dd, J = 6.5, 3.5 Hz, 1H), 4.53 - 4.63 (m, 3H), 4.95 -
5.00 (m, 2H), 5.07 (d, J = 4.8 Hz, 1H), 5.35 (s, 1H), 5.45 (dd, J = 14.9, 9.8 Hz, 1H), 5.98 (d, J =
11.0 Hz, 1H), 6.15 (dd, J = 14.8, 10.7 Hz, 1H), 6.23 (dd, J = 14.6, 10.7 Hz, 1H), 6.44 (dd, J = 14.6,
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[0602]

[0603]

[0604]

[0605]

[0606]

[0607]

[0608]

[0609]

[0610]

ZIHSd 10-2025-0054121

11.0 Hz, 1H).

AAld 51 C16-(2-3| =5 A ) -2-§4 0] nnE3 9-1-9)-(32-H S -2 sjrto] A

4 A 5
* Cleol Mo Ao fYAssr2 RoHA ¢

T
o

n|thE ] Y -2-2(289 mg, 1.66mmol,
3RS Ao W] 1

o AT, =49

DCM(2 m¢) ¢ F7+A] 1(100 mg, 0.111mmol, 1.0eq)@ 1-(2-3|=E Ao g )o]
15eq) 9] &) 4-waAldEAE U455 (119 mg, 0.626mml, 3eq)S 7},
WA Z T, 935S HO0Z SAAI7] WA, DONSR FE3It. §7] FE2ES
ARES 3 HPLC ZErtEHI Y D o8] AAS e 718 23 HPLCOF
d 5(13.7 mg, 12% &) M uAZA 59T},

AA e 5: ESIMS (M+H+) 998.5

Aqshat Ao 997.62

v =

' NIR (400 MHz, DMSO-ds) & 6.45 (dd, J = 14.3, 11.0 Hz, 1H), 6.23 (dd, J = 14.3, 10.6 Hz, 1H), 6.14

(dd, J = 14.6, 10.6 Hz, 1H), 5.98 (d, J = 10.9 Hz, 1H), 5.44 (dd, J = 14.5, 9.8 Hz, 1H), 5.28 (s, 1),
5.07 (d, J = 4.7 Hz, 1), 5.02 - 4.96 (m, 20), 4.67 (t, J = 5.3 Hz, 1), 4.64 - 4.53 (m, 3H), 4.03 -
3.96 (m, 1H), 3.71 - 3.57 (m, 3H), 3.52 - 3.42 (m, 2H), 3.42 - 3.29 (m, 6H), 3.22 - 3.07 (m, 7H), 2.95
-2.79 (m, 20), 2.71 - 2.56 (m, 1H), 2.27 - 1.87 (m, 6H), 1.80 - 1.36 (m, 20H), 1.36 - 1.12 (m, 6H),
1.11 - 1.02 (m, 1H), 1.00 - 0.91 (m, 4H), 0.91 - 0.76 (m, 11H), 0.74 (d, J = 6.7 Hz, 3H), 0.59 (q, J =
11.9 Hz, 1H).

AAle] 6: C16-(1,1-HSA =1, 2-E] obA Bl 9 -2-9 ) -C32-H| S a-2f guto] A (R YA o] 8 2 A 1)
AAle] 70 C16-(1,1-H SA -1, 2-E] oL A B 9 -2-9 ) -C32-H| S -2} guto] A (F-E G A o] 4 2 A 2)

HO,,,
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[0611]

[0612]

[0613]

[0614]

[0615]

[0616]

[0617]

[0618]

[0619]

[0620]

[0621]

ZIHSdl 10-2025-0054121

SR Aol dAA 1 DIM3 me) =9 F7hA) 1(150 mg, 0.167mmol, 1.0eq)@ 1,2-EJofAElE 1,1-T]2 A= (89

mg, 0.833mmol, 5eq) &Ho GslolA(ID(TloE olHEZ F< IM €Y, 0.5 m¢, 0.500mmol, 3eq)S 0CoA =
STk, e ERES LM 243 B AN EFEE 10R H4A7I3 b4, cldebaElo|ER
FE3GT. 77 FEES Y st FLRAFT. FEYACIGAA E£3E Ao APES FU4 Z=Zw)
Eag)9 (A8 7F; MeCN/DCM 0:100 =] 100:0)0] 2)s) &2 AT},

3 HPLC(HE 2)o] 93 A1 & FEAA AN AAY HE AAZ AAd 6(18 ng, 10.7% &) WA 114
24 F53150 0.

A Ao 6: ESIMS [M+NH,] 992.6, [M+FA-H] 1019.6.
Aesl Ak 974.55

' NIR (400 MHz, E2=23XF-d) & 6.39 (dd, J = 14.8, 9.8 Hz, 1H), 6.34 (dd, J = 14.8, 10.3 Hz, 1H),
.18 - 6.10 (m, 1H), 6.02 (d, J = 10.3, 1.5 Hz, 1H), 5.66 (dd, J = 15.1, 8.6 Hz, 1H), 5.38 (s, 1H),
32 (dd, J = 6.4, 1.8 Hz, 1H), 5.23 (d, J = 9.6 Hz, 1H), 4.87 - 4.76 (m, 1H), 4.12 - 4.06 (m, 1H),
99 (ddd, J = 12.0, 8.2, 6.2 Hz, 1H), 3.92 - 3.86 (m, 1H), 3.84 (dd, J = 10.7, 4.4 Hz, 1H), 3.81 -
.74 (m, 1H), 3.63 - 3.59 (m, 2H), 3.59 (d, J = 3.6 Hz, 1H), 3.46 (d, J = 7.6 Hz, 1H), 3.43 (s, 3H),
40 - 3.37 (m, 1H), 3.32 (s, 3H), 3.04 (ddd, J = 8.2, 5.8, 3.8 Hz, 1H), 3.00 - 2.94 (m, 1H), 2.94 -
89 (m, 1H), 2.88 - 2.84 (m, 1H), 2.64 (d, J = 6.7 Hz, 1H), 2.47 - 2.38 (m, 1H), 2.36 - 2.27 (m, 2H),
.21 - 2.12 (m, 1H), 2.03 - 1.97 (m, 1H), 1.95 - 1.77 (m, 7H), 1.76 - 1.67 (m, 5H), 1.65 (s, 3H), 1.60
- 1.50 (m, 6H), 1.47 - 1.39 (m, 2H), 1.38 - 1.27 (m, 4H), 1.25 - 1.10 (m, 3H), 1.08 - 1.04 (m, 1H),
1.03 - 1.01 (m, 3H), 1.00 (d, J = 1.4 Hz, 3H), 0.99 - 0.97 (m, 3H), 0.97 (d, J = 6.6 Hz, 3H), 0.93 (d,
J =6.8Hz, 3H), 0.75 - 0.66 (m, 1H).

DD W w w oo

SFC AZPhE 3y 2)% ol &8s Al2 Se] FEGACI YA AE AAR AN 7(15.8 ng, 9.26 &
£)2 WA AN FEHE,

AA e 7: ESIMS [MNH,] 992.7, [M+FA-H] 1019.6
Aeel A% 974.55

I NIR (400 MHz, 223 2-d) § 6.46 (dd, J = 14.2, 10.9 Hz, 1H), 6.22 (dd, J = 14.2, 10.6 Hz, 1H),
6.14 (dd, J = 14.5, 10.6 Hz, 1H), 6.00 (d, J = 10.9 Hz, 1H), 5.38 (dd, J = 14.5, 9.6 Hz, 1H), 5.27 -
5.19 (m, 1H), 5.12 - 5.05 (m, 1H), 4.66 — 4.59 (m, 1H), 4.59 - 4.53 (m, 1H), 4.25 (d, J = 1.8 Hz, 1H),
4.17 - 4.06 (m, 3H), 4.02 (ddd, J = 11.8, 8.0, 3.5 Hz, 1H), 3.66 (d, J = 7.0 Hz, 1H), 3.60 - 3.52 (m,
2H), 3.43 - 3.34 (m, 4H), 3.28 (s, 3H), 3.17 - 3.07 (m, 1H), 3.03 - 2.95 (m, 1H), 2.95 - 2.89 (m, 1H),
2.84 - 2.73 (m, 1), 2.65 - 2.62 (m, 1H), 2.35 - 2.26 (m, 1H), 2.27 - 2.21 (m, 1H), 2.21 - 2.12 (m,
3H), 2.12 - 2.05 (m, 1H), 2.02 - 1.98 (m, 1H), 1.97 - 1.95 (m, 3H), 1.91 - 1.83 (m, 1H), 1.82 - 1.70
(m, 3H), 1.70 - 1.51 (m, 10H), 1.50 - 1.17 (m, 10H), 1.11 - 1.06 (m, 1H), 1.06 - 1.02 (m, 6H), 1.01 -
0.96 (m, 1H), 0.93 (d, J = 6.8 Hz, 4H), 0.89 (d, J = 6.6 Hz, 3H), 0.86 (d, J = 6.8 Hz, 3H), 0.64 (q, J
= 11.9 Hz, 1H).

AA ¢ 8: C16-(1,1-T] A E-1,2-E] o} A E] d-2-< )-C32-H] & 2 ~C40-(2- 3] T2 A] o E-A| ) -} Fu}o] A (F-5- A o]
A4A 1)

AAle] 9: C16-(1,1-H A =-1,2-E o}A E] D -2-4 )-C32- 15 2 -C40- (2- 3| =F- A of| H-A] ) -} Fputo] 1 (F-=2 Y A o]
44A 2)
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[0622]

[0623]

[0624]

[0625]

[0626]

[0627]

[0628]

[0629]

[0630]

[0631]

[0632]

ZIHSd 10-2025-0054121

Ao 84 dio] 9

+ Cleold o Foj YASe HolHH oL

DCM(1 m¢) =9 F7kA) 3(50 mg, 0.053 mmol, 1.0eq)¥} 1,2-ElopAlElYl 1,1-tJ2A|=(56.7 mg, 0.530mmol, 10eq)
Lo ogﬁ}o}oq(ll)(tloﬂ%dhzﬂé M 8Y, 0.265 ml, 0.265mmol, Seq)S 7}k, Wy EFES 2004
1.5A1F &t WHkAIZTE, WHEES HO0Z S|M 713 vA], dEolAH | ER F&3%0. F7] FE2ES %

AA 32 A APES Zg4 ma=ntE k9] (AE 7}t MeCN/DCM 0:100

w3 HPLCCUW 2)F ol &t Al &2 FEAoddA AT FAZ A 8(3.1 mg, 5.5% 7&)& WA
AA A 5T

AAe] 8: ESIMS [M#NH,] 1037.0, [M+FA-H] 1064.1

' NR (400 MHz, DMSO-ds) &: 6.53 - 6.44 (m, 1H), 6.41 (dd, J = 11.0, 5.6 Hz, 1H), 6.29 - 6.14 (m,

2H), 6.07 (dd, J = 11.0, 1.5 Hz, 1H), 5.54 (dd, J = 14.6, 9.1 Hz, 1H), 5.06 (d, J = 8.9 Hz, 1H), 4.99
- 4.93 (m, 1H), 4.92 - 4.83 (m, 1H), 4.70 - 4.60 (m, 1H), 4.49 - 4.42 (m, 1H), 4.13 - 4.02 (m, 3H),
3.92 - 3.86 (m, 1H), 3.69 - 3.64 (m, 1H), 3.59 - 3.54 (m, 1H), 3.52 - 3.42 (m, 5H), 3.33 (s, 3H), 3.30
- 3.27 (m, 1H), 3.13 (s, 38H), 3.10 - 3.02 (m, 2H), 3.02 - 2.94 (m, 2H), 2.90 - 2.80 (m, 1H), 2.30 -
2.21 (m, 1H), 2.21 - 2.10 (m, 1H), 2.10 - 2.00 (m, 2H), 2.00 - 1.87 (m, 3H), 1.82 (s, 3H), 1.81 - 1.62
(m, 6H), 1.58 - 1.54 (m, 1H), 1.53 - 1.47 (m, 5H), 1.47 - 1.35 (m, 5H), 1.36 - 1.23 (m, 2H), 1.23 -
1.09 (m, 4H), 1.06 - 1.01 (m, 1H), 1.01 - 0.95 (m, 6H), 0.90 - 0.87 (m, 1H), 0.87 - 0.83 (m, 3H), 0.81
(d, J =6.7Hz, 8H), 0.76 - 0.70 (m, 4H), 0.68 - 0.60 (m, 1H).

B4 HPLCOSY 2)8 ol §3he A2 §e) FRAMFAA] AT FAZ AN 9(2.8 ne, 4.9% FE)E WA
aAZA FEHAT.
A A e 9: ESINMS [M+NH4] 1037.2, [M+FA-H] 1064.3

Aghsl Ak 1018.58

I NR (400 MHz, DMSO-ds) &: 6.48 - 6.40 (m, 1H), 6.27 - 6.19 (m, 1H), 6.19 - 6.13 (m, 1H), 6.10 -

6.05 (m, 1H), 5.52 (dd, J = 14.2, 9.3 Hz, 1H), 5.13 - 5.00 (m, 2H), 4.96 (d, J = 9.4 Hz, 1H), 4.67 -
4.57 (m, 1H), 4.48 - 4.40 (m, 1H), 4.17 - 4.10 (m, 2H), 4.10 - 4.02 (m, 2H), 3.98 - 3.90 (m, 1H), 3.56
- 3.49 (m, 2H), 3.50 - 3.43 (m, 4H), 3.37 (d, J = 11.2 Hz, 1H), 3.33 (s, 3H), 3.23 - 3.15 (m, 1H),
3.15 - 3.10 (m, 4H), 3.07 - 2.95 (m, 2H), 2.75 - 2.64 (m, 1H), 2.27 - 2.14 (m, 2H), 2.11 - 2.00 (m,
2H), 2.00 - 1.89 (m, 3H), 1.82 (s, 3H), 1.76 - 1.65 (m, 2H), 1.65 - 1.56 (m, 3H), 1.56 - 1.49 (m, 7H),
1.48 - 1.36 (m, 3H), 1.34 - 1.23 (m, 3H), 1.23 - 1.04 (m, 5H), 1.01 - 0.94 (m, 4H), 0.90 (d, J =

Hz, 3H), 0.88 - 0.83 (m, 5H), 0.80 (d, J = 6.7 Hz, 3H), 0.75 (d, J = 6.7 Hz, 3H), 0.62 (q, J = 11.8
Hz, 1H).

AAle 100 C16-(1,1-HSA| =-1,2-F o}A E] I -2-4 )-C32- 8§ 4 -C40-H v & £ 29 Y -2 gpufo] Al (F-E- Y A o] A
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[0633]

[0634]
[0635]

[0636]

[0637]

[0638]

[0639]

[0640]

[0641]

[0642]

[0643]

ZIHSd 10-2025-0054121

24 1)

AAd 118 C16-(1,1-H A =-1, 2-F oA B P -2- 9 )-C32-t| § 4 -C40-T | & £ 21 Y - gfrlo] Al (F-2 Y A o] 4
24 2)

Aalol 10 % AN 11
« Cleol Mol 2 dAFTE BoiHA L2

DCM(5 m¢) 9] FIHA 4(100 mg, 0.102mmol, 1.0eq)et 1,2-ElolAlElY 1,1-YZA= (54.9 mg, 0.512mmol, 5e
Q)9 &do) dslolA(ID)(ToldelElZ ] 1M, 0.512 ml, 0.512mmol, 5eq)S H7}a5iTt. % THES M
oAlAl 15% &< WHIAHT. dHEES 02 AN 7] YA, dEolAH o ER F&E319Y. f7] FEE8S ¢
&t Sl FUA AT, FEAAIGEA EFE 22 AHES SFC ARvtEa I o) A H T

3).

B2 HPLCCEE 2)Z o] &3t
8 A 24 FESA,

AAle 10: ESIMS [M+H] 1051.9, [M+FA-H] 1096.0

rir

A1 &8 FEAA)GAA HF AAZ AAA 10(20.7 mg, 18.8% F&)S W

Agksl Ak 1050.56

' NMR (400 MHz, DMSO-ds) & 6.49 - 6.39 (m, 2H), 6.30 - 6.14 (m, 2H), 6.11 - 6.01 (m, 1H), 5.60 - 5.50

(m, 1H), 5.06 - 5.00 (m, 1H), 4.98 - 4.93 (m, 1H), 4.87 (d, J = 9.7 Hz, 1H), 4.67 - 4.58 (m, 1H), 4.17
- 4.01 (m, 31), 4.01 - 3.92 (m, 1H), 3.92 - 3.85 (m, 1H), 3.73 - 3.64 (m, 1H), 3.60 - 3.52 (m, 1H),
3.50 - 3.42 (m, 1H), 3.35 - 3.26 (m, 4H), 3.15 - 3.12 (m, 3H), 3.11 - 3.01 (m, 2H), 3.01 - 2.95 (m,
1), 2.88 - 2.79 (m, 1H), 2.29 - 2.20 (m, 1H), 2.20 - 2.12 (m, 1H), 2.10 - 1.99 (m, 2H), 1.99 - 1.87
(m, 3H), 1.82 (s, 3H), 1.80 - 1.71 (m, 1H), 1.71 - 1.62 (m, 4H), 1.58 - 1.54 (m, 1H), 1.52 - 1.48 (m,
5H), 1.47 - 1.31 (m, 13H), 1.28 - 1.11 (m, 4H), 1.07 - 1.02 (m, 1H), 1.01 - 0.95 (m, 8H), 0.87 - 0.84
(m, 3H), 0.82 (d, J =6.7 Hz, 3H), 0.79 - 0.76 (m, 1H), 0.74 (d, J = 6.7 Hz, 3H), 0.72 - 0.66 (m, 1H).

B3 HPLCORY 2)2 olgete A2 £2 REAAAA) AF AAZ AN 11(13.4 ng, 12.2% F8)<
A mAzA 5
A Ao 11: ESIMS [M+H] 1051.8, [M+FA-H] 1095.8

Agket A=k 1050.56

' NIR (400 MHz, DMSO-ds) & 6.51 - 6.39 (m, 1H), 6.28 - 6.13 (m, 2H), 6.08 (d, J = 11.1 Hz, 1H), 6.04

- 5.88 (m, 1H), 5.57 - 5.46 (m, 1H), 5.05 (s, 1H), 5.03 (d, J = 5.7 Hz, 1H), 4.96 (d, J = 9.9 Hz, 1H),
4.67 - 4.56 (m, 1H), 4.18 - 4.11 (m, 2H), 4.09 - 4.02 (m, 2H), 3.99 - 3.89 (m, 2H), 3.60 - 3.49 (m,
2H), 3.37 (d, J = 13.3 Hz, 1H), 3.30 (s, 3H), 3.18 (dt, J = 7.7, 5.1 Hz, 1H), 3.15 - 3.11 (m, 4H),
3.07 - 3.00 (m, 1H), 2.73 - 2.63 (m, 1H), 2.28 - 2.13 (m, 2H), 2.13 - 2.05 (m, 2H), 2.05 - 1.97 (m,
2H), 1.97 - 1.88 (m, 1H), 1.83 (s, 8H), 1.80 - 1.69 (m, 1H), 1.68 - 1.58 (m, 4H), 1.58 - 1.48 (m, 7H),
1.48 - 1.43 (m, 1H), 1.42 - 1.34 (m, 10H), 1.34 - 1.28 (m, 1H), 1.28 - 1.22 (m, 2H), 1.22 - 1.13 (m,

_66_



[0644]

[0645]

[0646]
[0647]

[0648]

[0649]

[0650]

[0651]

[0652]

[0653]

[0654]

[0655]

SIHES 10-2025-0054121
2H), 1.13 - 1.03 (m, 1H), 1.03 - 0.94 (m, 5H), 0.94 - 0.88 (m, 4H), 0.86 (d, J = 6.5 Hz, 3H), 0.81 (d,
J =6.7Hz, 31), 0.75 (d, J = 6.6 Hz, 3H), 0.66 (g, J = 12.0 Hz, 1H).
AAd 12: C16-(1,1-t LA -1, 2-E]o}A E] 9 -2-YU )-C32- 1| & A -C40-(S)-(1F-H E & E&-1-Q )-g} ufo] Al (R &
AA ] A 1)
AAd 13: C16-(1,1-t LA E-1,2-E]o}A| E] Y -2-YU )-(32- 1| & A -C40-(S)-(1F-H E & E&-1-Q ) -} ufo] Al (R &
AA ] A 2)

Mol 12 3

= Cleoll A 2] Adf <A &st

DCM(6 m¢) =9 7+ 5(118 mg, 0.124mmol, 1.0eq)®}t 1,2-ElolAElY 1,1-t]&-A1=(66.4 mg, 0.620mmol, 5eq)
o] folo] AstolA(ID(HoldoEl= 9 IM €9, 0.620 ml, 0.620mmol, 5eq)S F7FstFct. ws EFES
ALoA 3AIZE EF wWEkAIZTH WREES H0RE IAAIFIAL WA, dEoAlgolER &Y. 7] FEE

At

& A sl SRART. FEQAeldEA el 24 AYES SFC ARvtEI I ofs A

B2 PLCOFY D ol ek AL fel FRYAIGAA] AF A2 AN 12(14.8 s, 1136 FE)S 9
8 AZA FESE

A A 12: ESIMS [M+NH4] 1050.0, [M+FA-H] 1072.1

Aekel ZF: 1026.57

[<2am BREY

I NMR (400 MHz, DMSO-ds) & 9.32 (s, 1H), 6.52 (s, 1H), 6.45 - 6.37 (m, 1H), 6.31 - 6.14 (m, 2H), 6.10

- 6.04 (m, 1), 5.60 - 5.49 (m, 1H), 5.23 - 5.12 (m, 1H), 5.07 - 5.01 (m, 1H), 4.99 - 4.93 (m, 1H),
4.87 (d, J =9.7 Hz, 1), 4.69 - 4.59 (m, 1H), 4.15 - 4.02 (m, 3H), 3.94 - 3.84 (m, 1H), 3.72 - 3.54
(m, 3H), 3.51 - 3.42 (m, 1H), 3.27 (s, 4H), 3.11 (s, 3H), 3.07 (dd, J = 7.3, 5.1 Hz, 1H), 3.01 - 2.91
(m, 1H), 2.85 (td, J = 10.6, 9.5, 4.7 Hz, 1H), 2.28 - 2.13 (m, 3H), 2.10 - 2.00 (m, 2H), 1.98 - 1.88
(m, 3H), 1.82 (s, 3H), 1.80 - 1.75 (m, 1H), 1.73 - 1.67 (m, 4H), 1.59 - 1.53 (m, 4H), 1.53 - 1.45 (m,
6H), 1.45 - 1.34 (m, 3H), 1.33 - 1.20 (m, 3H), 1.20 - 1.07 (m, 3H), 1.05 - 1.01 (m, 1H), 1.00 - 0.94
(m, 6H), 0.88 - 0.82 (m, 6H), 0.80 - 0.75 (m, 1H), 0.73 (d, J = 6.7 Hz, 3H).

B3 HPLCORY 25 ol gdtt A2 & FEUAldAA] AF AAE Ao 13(12.3 mg, 9.4% FTE)
A A 2A F5en

>

AAle 13: ESIMS [M+H] 1027.7, [M-H] 1025.6, [MtFA-H] 1071.6

skt Ak 1026.57

' NMR (400 MHz, DMSO-ds & 9.30 (s, 1H), 6.52 - 6.38 (m, 1H), 6.28 - 6.14 (m, 2H), 6.08 (d, J = 11.1

Hz, 1H), 5.58 - 5.42 (m, 1H), 5.21 - 5.14 (m, 1H), 5.10 - 5.00 (m, 2H), 5.00 - 4.92 (m, 1H), 4.69 -
4.57 (m, 1H), 4.16 - 4.10 (m, 3H), 4.08 - 4.01 (m, 1H), 3.97 - 3.91 (m, 1H), 3.61 (dt, J = 10.6, 4.1
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[0656]

[0657]

[0658]
[0659]

[0660]

[0661]

[0662]

[0663]

[0664]

[0665]

[0666]

ZIHSd 10-2025-0054121

Hz, 1), 3.57 - 3.51 (m, 1), 3.51 - 3.46 (m, 1H), 3.46 - 3.36 (m, 1), 3.27 (s, 3H), 3.19 - 3.15 (m,
1), 3.12 (s, 3H), 3.11 - 3.08 (m, 1H), 2.80 - 2.68 (m, 1H), 2.25 - 2.15 (m, 3H), 2.10 - 2.01 (m, 2H),
2.01 - 1.89 (m, 2H), 1.83 (s, 3H), 1.79 - 1.65 (m, 4H), 1.64 - 1.58 (m, 2H), 1.57 - 1.54 (m, 2H), 1.54
- 1.47 (m, 7H), 1.46 - 1.35 (m, 3H), 1.32 - 1.18 (m, 5H), 1.14 - 1.04 (m, 3H), 0.98 (d, J = 6.6 Hz,
3H), 0.91 - 0.85 (m, 7H), 0.83 (d, J = 6.7 Hz, 3H), 0.72 (d, J = 6.6 Hz, 3H).

AA A 14: C16-(1,1-TSA Zo| AE o}&E H-2-Y )-C32- 6 & A-C40-T W E £ 20 G-t sfulo] A (F &Y H o) 8 A
A1)

AA A 15: C16-(1,1-T&A Eo|AE o}&E H-2-Y)-C32-t & A-C40-T W E X2 G-t nfo] A (FE Y H o) 8 A
A 2)

A Aol 14 I Ao 15
= clgo] A o] Zo] YAzste BoiEHA oS

Z70A) 4(0.146 g, 0.150 mmo) &} o] AElolEglw 1,1-T]LA|=(0.181 g, 1.496 mml)E F-F oMAEVEZ(L.5
m)oll ESA AT, Fe-EF AL EA A581E(2.84 mg, 0.015 mmo)S 3 ¥l H7PeTh. ¥ E}ES A
2o A 2417 F<F REAH T

A E3F NaHCO,Z2 H71elith. &S o HolAHolER oy W &3, f7] 5L X A,

NaSOZ AZA73, UGA I A, BEAA Fae] Be 24 A4S AT,

Z29] AAES MeOH(2.5 ml)oll |3A7]2 A, BF-2Ad I 3 2ZepE 283 (100g C18 1SCO e Ao
2940 WA 90% oA EYEZE-& + 0.1% TFA /NAA)E T3] g W] Fdo=2 GAsA.

AL &2 ¥a #8e Boa yA, IAFTLIIA of 1/3 &F 0w AT, Holdde &S E3} 74
NallC0,= 9714 o8 WHEal WA, EtOAc® o8 ¥ FE38itt. 7] FF58 T3 WA, NaSO= d2A7]
I, YA YA, 5EFAA Ao 14(0.055 g, 0.044 mmol, 29.3% F8)E WA uA A AT}

AA¢] 14: ESIMS [M+NH4] 1082.8, [M-H] 1063.7.

HRMS: YE& H7FH2=2A] C55H89N2014PSNadll t st Al4k=]- 1087.5670. A

%

%]-1087.5725.

I NIR (400 MHz, 223 2-d) § 6.45 (dd, J = 14.4, 10.9 Hz, 1H), 6.22 (dd, J = 14.5, 10.6 Hz, 1H),
6.13 (dd, J = 14.6, 10.5 Hz, 1H), 5.98 (d, J = 10.8 Hz, 1H), 5.35 (dd, J = 14.7, 9.8 Hz, 1H), 5.23 -
5.17 (m, 1H), 5.10 (d, J = 9.8 Hz, 1H), 4.67 (m, 2H), 4.47 (d, J = 1.8 Hz, 1H), 4.18 - 4.04 (m, 2H),
4.03 - 3.91 (m, 1), 3.72 (d, J = 6.5 Hz, 1H), 3.68 - 3.48 (m, 2H), 3.38 (m, 4H), 3.28 (s, 3H), 3.26 -
3.12 (m, 2H), 3.12 - 2.91 (m, 4H), 2.74 (m, 1H), 2.48 - 2.26 (m, 3H), 2.26 - 2.12 (m, 3H), 2.12 - 2.04
(m, 2H), 1.87 (s, 3H), 1.85 - 1.72 (m, 4H), 1.72 - 1.54 (m, 12H), 1.54 - 1.43 (m, 6H), 1.43 - 1.33 (m,
3H), 1.33 - 1.21 (m, 2H), 1.21 - 1.09 (m, 2H), 1.03 (m, 7H), 1.00 - 0.78 (m, 9H), 0.72 (g, J = 11.9

Hz, 1H).

A2 g8 ¥3 S Foxw A, 3HSHT| A ok 1/3 X 0= o)1=

NallCO,0.2 ¢17]4om urEglth. S35 ddolEo|ER o W ZZact. §7] 2EES dHxa A,
7.

Na,S0, 2 AZA 713, YAEA 7| YA, 2=AA AA]9 15(0.010
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24 Az,
[0667] A A 15: ESIMS [M+NH4] 1082.8, [M-H] 1063.8.

[0668] 'H MR (400 MHz, ZEZFEE-d) § 6.36 (dd, J = 19.2, 10.3 Hz, 1H), 6.13 (m, 1H), 6.04 - 5.84 (m, 1H),
5.65 (m, 1H), 5.32 (m, 1H), 6.21 (m,1H), 5.11 (m, 1H), 4.81 (dd, J = 13.7, 7.5 Hz, 1H), 4.21 - 4.03
(m, 1H), 3.83 (dd, J = 15.2, 5.1 Hz, 20), 3.74 (d, J = 13.2 Hz, 1), 3.59 (dq, J = 10.9, 6.8, 5.6 Hz,
2H), 3.52 (d, J = 7.1 Hz, 1), 3.46 - 3.33 (m, 7H), 3.30 (m, 3H), 3.18 (m, 3H), 3.10 - 2.82 (m, 3H),
2.39 (t, J=4.1Hz, 1), 2.28 (m, 3H), 2.14 (m, 3H), 1.90 - 1.77 (m, 4H), 1.74 (m, 4H), 1.66 (d, J =
10.4 Hz, 3H), 1.61 - 1.41 (m, 12H), 1.34 - 1.19 (m, 5H), 1.18 = 1.11 (m, 1H), 1.11 - 0.79 (m, 19H),
0.78 - 0.68 (m, 1H).

[0669] AN 16: (R)-C16-(1,1-T A £ o] A E|o}F & W -2-4 )-(32-8] & A -(40-(2-3] =2 A] 9| & A] )-8} Fu} o] A

Ho™ O

A X o 16
[0670] i
[0671] 9 BA2AM AAd 28 o|&dt= Ao 7|l (R)o] HiE Ao & Cleolde] Al A stst.
[0672] AAd 169 2-((tert-FEUuE A ) S A ehe 2 AAld 225 E 9 2vtA] Aap2 Az} .
>t L
Si
1) TR0, DIPEA, =5 oo
>L| 2) Aalof 2,55°C
SSi g OH
HF- 7] 9
THF, 0°C, 70 %
A 1] 0| 16
[0673]
[0674] A 1. A Y AlE
[0675] 2-((tert-F-&aurWgd A=) S Ao eH-8-(0.142 g, 0.803 mmol) S T EFM(0.4 ml) Foll &HAIZATE. N, NT]o]
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[0676]

[0677]

[0678]

[0679]
[0680]

[0681]

[0682]

[0683]

[0684]

[0685]

[0686]

ZIHSd 10-2025-0054121

2o "ol (0.147 m, 0.843 mmo)& FAIE Sl A7, olojA, EdEs FaE A HAA
ololA, WF FelA 0C= YA Y. Ex 2A

ZYA FE(0.132 me, 0.779 mmol)S 60%2] 7|31
A71E T8 "reeh. SRS 0T olA 307 B9k nNEAIF T,

2o eo}l(0.147 ml, 0.843 mm), EF<M(0.5 m) D AAd 2(0.198 g, 0.200 mmo) S H7}s)
, BESES WA 40TColA wRkA 7] AL, 101*1, 1AIZE &< 55CollA] nRFA| T,
WS B8 731 A NaHC0; L2 3|AIx 7] WA, EtOAcE 43] FE39tt. 57 FE5EL X1 A, Na,S0,

L ATRIES o 1B BT, BEAA P odzA 2do) YBS AT

i
)
BN
>
)
K

2o AEs A7 FUH 2R ARvEII0 WX 400 obMlE-E, Tl &9, 12g A7t 2H,
30% obME-ekell A TLC, UV afell Alztah)ell ejsf gAlste] F2HA €(0.077 g, 0.067 mmol, 33.5% F&)E W
A A=A Al

ZZ4A C: ESIMS [M+NH4] 1164.7, [M-H] 1147.0.
A 2. AA] 169] A=

A C(0.077 g, 0.067 mmo)E F<= THF(0.7 me) oA T2l (5.43 ul, 0.067 mmo)} 33}t oo, &%

2S5 AAaR 23] 1y HAA AL, olojA], HF oA 0CE YZAZAT. HF-32Y(0.086 ml, 0.671 mmd)<
15x9] 7|7kl AA FAE %oH 7P, REEES 0TolA 708 &< WA F T,
W8S ¥3

3t A Nalll0; o2 whg TEA171a0 WA, BtOAc® o2 ¥ FE3iv. 7] FEe5 ¢AaL v
E
[e)

A oA, FEAA WA A 29 YRS AN

ZHo AARES AYItA ZH4 2y A20EI9 0 WA 40% obHE-Rer, Tl &2, 12¢ Ay 2™,
40% EtOAc-#erol A TLC, UV &toll A|ztab)ol o Aalste] Ao 16(0.049 g, 0.046 mmol, 69.0% F&)S
A DA ZA AT

AA¢] 16: ESIMS [M+NH4] 1050.9, [M-H] 1031.9.

I NIR (600 MHz, E2EFE-d) § 6.45 (dd, J = 14.6, 10.9 Hz, 1H), 6.22 (dd, J = 14.7, 10.6 Hz, 1H),
6.13 (dd, J = 14.9, 10.6 Hz, 1H), 5.98 (d, J = 10.9 Hz, 1H), 5.35 (dd, J = 14.9, 9.8 Hz, 1H), 5.20 (d,
J=5.9Hz, 1), 5.09 (d, J=9.9 Hz, 1H), 4.71 (d, J = 12.3 Hz, 1H), 4.62 (m, 1H), 4.46 (s, 1H), 4.11
(d, J=6.8 Hz, 1H), 3.96 (t, J=11.3 Hz, 1H), 3.78 (m, 1H), 3.70 (m, 3H), 3.63 - 3.55 (m, 3H), 3.43
(s, 3H), 3.28 (s, 3H), 3.24 - 3.15 (m, 2H), 3.12 - 3.04 (m, 2H), 3.07 - 2.98 (m, 1H), 2.97 (q, J = 7.9
Hz, 1), 2.75 (m, 1H),2.44 - 2.33 (m, 1H), 2.30 (M, 2H), 2.23 (m, 1H), 2.16 (m, 2H), 2.09 (d, J = 13.1
Hz, 1H), 2.01 (m, 1H), 1.88 (s, 3H), 1.84 (d, J = 13.1 Hz, 1H), 1.78 - 1.70 (m, 3H), 1.70 - 1.62 (m,
4H), 1.52 (dd, J = 11.8, 7.7 Hz, 1 H), 1.50 - 1.41 (m, 2 H), 1.43 - 1.32 (m, 1H), 1.34 - 1.27 (m, 1H),
1.30 - 1.17 (m, 8H), 1.04 (dd, J = 9.5, 6.6 Hz, 7H), 1.02 - 0.85 (m, 10H), 0.85 (d, J = 6.8 Hz, 3H),
0.69 (g, J=12.0 Hz, 1H).

AAo 17: C16-(1,1-tZA| Zo| 2 E|o}Z | H -2-Y )-C32-H & 2 -C40-(9)-(1H-EH E&E-1-4 )-E} 5} uf o] Al
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[0687]

[0688]

[0689]

[0690]

[0691]

[0692]

[0693]

[0694]

[0695]

ZIHSd 10-2025-0054121

AAd 17
* Cleol A o] At ¢ 3s}st

Ho=A ¢s

rm

Z2704) 5(0.109 g, 0.114 mmo) S F-F oANEUEL (1.1 ml)olA o]AHelE#d 1,1-t]2 A =(0.139 g, 1.145
mmol) ¢+ 3T, FE-EF AN EA A48HE(0.0022 g, 0.011 mmd)S HIFSHITH. HFSES A LoA 247F
FQF AHkA T

F3b FA4 NalCo,o.= 3|AAIZY. EdeS EtOAc® ofg] W FEFadd. 77 FEE5 A

WA, NapSO= AxA17]1a, HA”A7IaL UA, sFAA &9 B2 24 A4S Alssiilt.

o
Y

[e]
Elena

24 APES A7t 94 27 AZeEII 0 WA 40% oFE-FAe, Tl &8, 24g At ZH,
40% o}ME-getoll A TLC, UV 3ol Alzta}b)ol] olaf AAlsle] AAle] 17(0.053 g, 0.046 mmol, 40.0% 4~&)& 4
A A=A A FSSATE.

AAle 17: ESIMS [M+H] 1041.8, [M-H] 1039.8.

HRMS: C54H84N6012SNaoll et A4Fx] - 1063.5765. A% - 1063.5759.

I NIR (600 MHz, SE2EZXF-d) & 8.86 (s, 1H), 6.39 (dd, J = 14.7, 11.0 Hz, 1H), 6.22 (dd, J = 14.7,
10.7 Hz, 1H), 6.11 (dd, J = 15.0, 10.5 Hz, 1H), 5.99 (d, J = 10.9 Hz, 1H), 5.34 (dd, J = 14.9, 9.8 Hz,
1H), 5.18 (d, J=5.7 Hz, 1H), 5.10 (d, J = 9.8 Hz, 1H), 4.87 (m, 1H), 4.67 (m, 1H), 4.63 (d, J = 12.2
Hz, 1H), 4.50 (s, 1), 4.13 (d, J = 6.1 Hz, 1H), 3.97 (t, J = 11.4 Hz, 1H), 3.78 (d, J = 6.2 Hz, 1H),
3.69 - 3.62 (m, 1H), 3.55 (dt, J = 11.2, 4.0 Hz, 1H), 3.50 - 3.39 (m, 1H), 3.39 (s, 3H), 3.38 - 3.30
(m, 1H), 3.27 (s, 3H), 3.25 - 3.13 (m, 1H), 3.07 (td, J = 8.4, 3.8 Hz, 1H), 3.01 (m, 1H), 2.96 (q, J =
7.9 Hz, 1), 2.70 - 2.63 (m, 2H), 2.39 (m, 1H), 2.35 - 2.21 (m, 3H), 2.18 (d, J = 13.7 Hz, 1H), 2.16 -
2.09 (m, 1H), 1.95 - 1.81 (m, 3H), 1.82 (s, 3H), 1.75 (m, 3H), 1.65 (s, 3H), 1.60 (m, 6H), 1.58 - 1.50
(m, 1H), 1.53 - 1.34 (m, 2H), 1.32 (m, 1H), 1.29 (m, 1H), 1.25 (m, 6H), 1.12 (m, 1H), 1.05 (d, J = 6.6
Hz, 3H), 1.05 - 0.78 (m, 12H).

AN 18: C16-(1,1-TZA 0] A o1& 7 P -2-)-C32-H]-8 2 -C40-(2-9 EA| | E-A] )-E} g} u}o] A

/‘\o/\/O:,_

Al Ao 18
* Cleol Mo Ao YAz se Hogz o

ills]
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[0696]

[0697]

[0698]

[0699]

[0700]

[0701]

[0702]

[0703]

[0704]

[0705]

[0706]

[0707]

[0708]

ZIHSd 10-2025-0054121

Z7+A] 6(0.090 g, 0.093 mmol)° B4 gEF229EH(0.93 molA oliElolEgd 1,1-tLA=(0.112 g,
0.926 mmo) ¢} AT, FJe-SFAHEA 432 (1.761 mg, 9.26 pmol)S 3+ Hol @7%}033} HES-E-5 A2
o Al 100 &<t HEA]H T,

A 9k EFES A Y4 2 Z2eE9 0 WA 40% ofME-gw, Ful 82, 24g A2g &
H, 40% ofME-ggto A TLC, UV shell AlZbah)ell 9sl] AgAlste] AAof 187} zhe] Huk-g o]iEelEad 1,1-
geA =] &S AFsel).

£3tE 24E o] gk 4 2§ ZAZ2etEO9 0 WA 50% otAEUEL-tE22Hg, Fu) 88,
24g ZH9, 30% olHEUEL-tZZ2HgoAl TLC, WV sholl AlZbahel s AAste] AAle 18(0.021 g,
0.019 mmol, 20.4% F5)<S WA A=A AT},

AAle] 18: ESIMS [M+NH4] 1078.9, [M-H] 1059.9.

HRMS: C57H92N2014SNa YEF F-7F=ol th3k AEx] - 1083.6167. AZX] 1083.6151.

HONMR (600 MHz, ZE2ZXEE-d) & 6.45 (dd, J = 14.5, 11.0 Hz, 1H), 6.21 (dd, J = 14.6, 10.7 Hz, 1H),
6.14 (dd, J = 14.8, 10.8 Hz, 1H), 5.98 (d, J = 10.9 Hz, 1H), 5.35 (dd, J = 14.8, 9.8 Hz, 1H), 5.20 (d,
J=581MHz, 1), 5.09 (d, J=9.8 Hz, 1), 4.72 (d, J = 12.1 Hz, 1), 4.61 (m, 1H), 4.46 (s, 1), 4.10
(d, J=6.9 Hz, 1), 3.96 (t, J = 11.4 Hz, 1), *#3.73 (t, J = 5.5 Hz, 21, 3.68 (d, J = 6.9 Hz, 1),
3.59 (m, 4H), 3.53 (m, 2H), 3.46 (s, 3H), 3.28 (s, 3H), 3.21 (m, 1H), 3.13 (m, 1H), 3.07 (m, 2H), 3.05
-2.99 (m, W), 2.97 (q, J =8.0 Hz, 1), 2.78 (dq, J = 14.4, 7.1 Hz, 1), 2.44 - 2.33 (m, 1H), 2.31
(m, 20), 2.27 - 2.19 (m, 1), 2.19 - 2.12 (m, 2H), 2.07 - 1.94 (m, 2H), 1.88 (s, 3H), 1.83 (d, J =
12.9 Hz, 1H), 1.74 (m, 3H), 1.66 (m, 7H), 1.56 - 1.44 (m, 1H), 1.43 (m, 20), 1.41 - 1.15 (m, 12H),
1.04 (m, 7H), 0.91 (m, 8H), 0.84 (d, J = 6.7 Hz, 31), 0.70 (q, J = 12.0 Hz, 1H).

AA ¢ 19: C16-(1,1-T & A Z o] AE]|o}ZEa] 1 -2-Y )-C32-H & A -C40-((3-3| EEA -2-(F| = EA v g )-2-HEd X2
B U)SA))-ggutol Al

o}

A Ao 19
« Cleol H o] Hrf dAlgste HolHA oGS

Z7HA 7(0.088 g, 0.087 mml)E F-4 UZF2EZWEH(0.87 ml)olA] olxEelEE W 1,1-tLAE=(0.105 g,
0.866 mm) ¢} Tt FJE-EF A EA AF3E(1.647 mg, 8.66 pm)S H7bstdth. wHEES ALo)x 30
B Fok wkA Y

29 AZetEa 9 (0 WA 60% otNEVEL-tEZ 2, Fu) 82, 12¢g
A7 2, 30% otAEUER--tIZF2 2 9 TLO) 9] AAstel AAle] 19(0.020 g, 0.017 mmdl, 19.9%

FE)% W4 2AZA AT
A Ale] 19: ESIMS [M+NH4] 1123.0, [M-H] 1104.0.

HRMS: &=+ F-712 C58H92N2016SNH40l theh AlAkx] - 1122.6511; A SX] 1122.652.

' NIR (600 MHz, E223F-d) § 6.45 (dd, J = 14.7, 10.9 Hz, 1H), 6.22 (dd, J = 14.7, 10.7 Hz, 1H),
6.13 (dd, J = 14.9, 10.6 Hz, 1H), 5.99 (d, J = 10.9 Hz, 1H), 5.35 (dd, J = 14.9, 9.8 Hz, 1H), 5.21 (d,
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[0709]
[0710]
[0711]
[0712]

[0713]

[0714]

[0715]

[0716]

[0717]

[0718]

ZIHSd 10-2025-0054121

J=5.8Hz, 1), 5.10 (d, J = 9.9 Hz, 1), 4.73 (ddd, J = 11.0, 9.2, 4.7 Hz, 1), 4.69 (d, J = 12.4
Hz, 1H), 4.64 (m, 1H), 4.49 (s, 1H), 4.13 (d, J = 6.5 Hz, 1H), 3.97 (t, J = 11.3 Hz, 1H), 3.84 (dd, J
= 18.5, 11.4 Hz, 2H), 3.78 - 3.69 (m, 2H), 3.64 (m, 2H), 3.56 (td, J = 13.5, 3.0 Hz, 1H), 3.43 - 3.31
(m, 4H), 3.28 (m, 3H), 3.26 - 3.17 (m, 2H), 3.12 - 2.92 (m, 3H), 2.76 - 2.68 (m, 1H), 2.45 - 2.34 (m,
1), 2.31-2.21 (m, 3H), 2.20 - 2.10 (m, 3H), 2.06 (m, 1H), 1.87 (m, 4H), 1.75 (m, 3H), 1.71 - 1.59 (m,
3H), 1.60 (s, 3H), 1.60 - 1.50 (m, 1H), 1.48 - 1.39 (m, 1H), 1.42 - 1.31 (m, 2H), 1.33 - 1.20 (m, 8H),
1.11 (s, 8H), 1.11 - 1.05 (m, 2H), 1.03 (dd, J = 18.2, 6.6 Hz, 6H), 0.99 - 0.82 (m, 10H), 0.79 (g, J =
12.0 Hz, 1H).

AAe] 20 A2 BEA @ o]
2 oo w2 ggEe] AL ] Agad 2 AW g o8] HrkE 4 Q).
ok &4 EATE

3 ¢ 94

g2 8% ARFS 9 AME-7)8 B4 MEF TSC1-/- AX 7|9k 2418 o] &3lo] 221 555 A43I8
th. MEF TSC1-/- AX¥E nl0RCl1 AT HGLS &4 zHse A-HA Ask: %rﬂﬂﬂo TSClo] A3 ¥ w2 Hjo}
AfrobMaoeloln, mekx FA4 ml0RC1 A4S vERY ) g4zhE sk, oldl A
E o7 Be gEEa £ g2 nT0R AsiAe <3 S6 2 4EBP19] A (2ol E A= d
A&

4

oy

Ju oi
Mo
Y
Lo
rg
rz
%

=d

54C00 A QsFalol A Z T, thedel], MEE "AletA ®Z1" &(1¢ DPBS + 1lg D - (+) FEI2 + 10m
o] 7.5% FEHIIER + 2
AN, AEE ﬂréOﬂ FEE FAAIRAG.100 94 A 83)
pS6 (Ser240/244)(A A1g= (Cell Signaling2) #9468) % p4EBP1(Thr 37/46)(A Al1g® #5123)°] tis] &
F "2 FAE A2 A9 dasig. S AAE (W EAM AP A E] ) (ThermoFisher Scientific) #H3570)
Ao g AZIAACL. ztzte] dF ERE o]L3le] AETE 943 (InCell 600), mTOR AdAe] FSS
pS6 ICs(ndM)ell ol&ll A3},

MEF TSC1-/- A&+ £-D-2]4l 9 € 384 A “1efolld 51 vhe ZeolE el Zeolgstar, WAl 37T,
o] A
0 mee] IM HEPES) .= 8%] AlFstar vpA, gdet &AellM F7F 241 gk <17tH| o]

o
shgtE R Asla, 247k B9 37T, 5%
AAA7)a, TBS-EDTAR 53] 4123k 3o

. Al 222 =9 (Sprague Dawley: SD) =71 HEZS W] aL(Envigo) (W= AtjofupEe] o] 24
Z

TE §A, 3= g3 AHE € 2F 3. =Y AFH BEE HAE vF ASFAZT AR &)
3t wenlEl A A8 A A (Novartis Institutes for Biomedical Research)d TE2382 9934 o3 52
13%)8 )

Z2 28] (Charles River)(W=H) 2 8 Fietditt. A viejH™, QES 2= 3 81(22°C, 12413+ H/12

A A
AlZE S 71 060041 7E B1/180041kF WL Afgh) o] AlojE]aL Abmeh woll et fole] Hae s&ste] 54 W
ol §li= Al FAARE. dde AFsr] Aol Aok 3d Fot GEE &SR

Ao 2 = RAD001S AF(ATFH (per o0s), p.o.) TS &) AF3sdrt. Eda AP (QAd 2 =
A2)S HFF dxTozA AFsdt. HEE AAld 2, RADO0I E&

SHE Wtk A * AP 2" A, HEE 3.5% ol&E
q

e FAFT A, GA AzelA WEAAG. A4S me 4w Es AFAAIRE Ba Fdsn o
= HE 2 9

=} |=2Ne)
A, F7F FEEEHE BAS fld YEART. B4 W7k BE A S -80TlA At
o gl =R A AAle 2 & RAD0L FE] A . HPLC/AFEAWE o] &3dto] sx=E ZAAsIT
o9y 25 9 HIER. I 55 8, 95 YE 24S 43 EDIA F ZRE kA 1 3|4 2 PhosSTOP
EovebA] AdA A (5Y Wetd Zarel]l AR BES MSD & FAMSD, HER=FT Fo] LAl

E

A1 &3IAZIAL WA, 13,000 oA 20+ B9F 4TolA AAREEAZ T, AFERS A8 o A AE ARE
SFth. BCA w9l A (wfALSEA =5 aAlgk AR Aol AE]H (Thermo Scientific))S o]&3te] TldS &
Zslsldtt. MES 4 WA 20% AolElo A (Criterion)™ TGX™ Z|A~E wjt] @il a A~ (Precast Midi
Protein gels)(ZAg]EYo}Fof Aaf3tk vlo] o -Bl=(Bio-Rad))oll A-E&A7]2 YA, Edlx EHHE EF A|2HE
(Trans Turbo Blot system)(Zz]3EYolFo] &AG Hlo]e-HE)E& o]&3te] UERAERE -~ WA XL o}F
2% vlo]e-g=)o AT, A Alad® HlZEE%%(Cell Signaling Technologies) ZH-E 9] p-S6 E t-
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[0719]

[0720]

[0721]

[0722]

[0723]

[0724]

[0725]

[0726]

ZIHSd 10-2025-0054121

Seoll 3tk & (5% BSAZF & TBS-TollA BF 1:1000)5 o]&3le] WIEFES Fasdrt. 'p' 2L 't HFA
= 24 izkstd! ada 'F FHE JEhdt. E7)o] gk HRP-H 3 23F ??}Xﬂ(#7074)—“— ARG A =S A
Alad" HAasExz225E FHEHAY. aHAI2E (SuperSignal )™ ~E HAE F7F iy 714 (West
Femto Enhanced Chemiluminescent Substrate)(#34095, wiAlF=A|=Fo] 2zsE WE Alo]AE]Y) E& 92=H
gho] Exd (Western Lightning) ® &Ee]X-ECL 57 3pehat=d 714 (NEL103001EA, wiAp=All =20l A3k #71 <dn
(Perkin Elmer))& o]&3ste] stshdkd A5 E A3, ChemiDoc MP 733} Al~®l(vlo] Q- =)E& o] &3]
AABIATE. dolzl gAY A4S TIFF FA o= HAEBAZAL, Inage] RAZESO]E o] &3] H&Fs}slgitt.

FKPBLZ Ythe A AH. FKBPL2 C-29e EASSH: R A A (GCTICTAMACTEGATCA) S BHah
CRISPR/CASO WIE]Z 2037 AlZo] FAZANAL. Favfo]Ae o|4dle] 48A7F EoF MelS Zaals LA,
ZRY 4L A8 Axs Feoldelslrh. FFKBPI12 FA (AR AROIIE, Floj 2 (Pierce)#PA1-0264) = W
quggows FKBPIZ Yrke 22 AUt o8 7aE FKBPI2(WE R 2037 AEA A 3] vl
3 olek 80 ) E 2t FES A™sgi

FKPB12 Yo} AHESQ AA. o}lAl(Amaxa)® 4D-772 2 L FE (Nucleofector)™ X 7]1E(ZAF(Lonza), V4XC-
2032)E o]£3le] FKBP12E XA 3}sl= 7Fo]= RNA(gRNA) A< (GCCACTACTCACCGTCTCCT) S ¢hdh= sl H Akt
g BehAE 2937 Ao desly] ¢8] CRISPR/Cas9 AlA®lS ARR3IITE. &-FKBP12 A (=52~ (Novus),
NB300-508) 2 WHERZS oM AEX 25 A¥sta, &4 FKBP12 Yol (F4 753 FKBP12 §lo)& HAF
T Y F28 A9,

RADO01 2 AHAJef 20 <3 k¥ (WT), FKBP12 Yt} H FKBP12 Yol 293T M9 Az, 10% Lo} d4
(AEIA, #16140-07D) = BZ3k w3 WY oz sxX(AEIA, #11995-065) Wl &-D-Hil IZHH 96-4
Z o] E(ZY (Corning), #354461)01]/\1 Aok 30,0007 AEe WEE W, FKBP12 Yo}$ 2 FKBP12 Yo}
2937 MEE Edol8adtt. AMEE dzF 80% AEFAL(confluence)dl E=gd w712 37°C, 5% CO,o 4 484
7 ok QlFHlo] AAZ . AEZS 1000 nM WA 0.0033 nMe] 127 8% WS o] &dto] 247+ F<k 37Tl A
23] T3] RADOO1T Z AAd 22 Hs, g ouE AZA=(DMS0) 2 RES WA E 3gE & o
of e ERTFoEA ALY, AxPAe] ZREF wEl M)A ELISA 71E(A Alz1dd, #7063C0)
o]3)] S6K1(Thr389)<] 4tstd S A&

FK506-Z2 % Sl (FKBP)o tigt A3 =5 AA37] 9% SPR £4.

FKBP12, FKBP51 ® FKBP520] thdh A-2eke] avi-his6 BJ2¥ FKBP 832 o|Fao|(£. coli)olA &AL,
EF ARREIYHE o]&ale] AASIYT. FTHZ 0w Hlolzo](Biacore) 8K SPR 7]17](GE @A) (GE
Healthcare))ollAl ~ERJEMD 3] Aol 242t gildS aAAZTE. dd-F7] 93+E& o] &3te], 50 Ml EF
2> pH 7.5/150 mM NaC1/0.01% E<%1(Tween) 20/1 mM DTT/2% DMSOE $hirdts &AM 28 27 & 308
7|5 o] g3dle] Ztzte] mHo] thel 45 uL/EoE FFE HALE APA AT, AEAF(low molecular weight:
LMV) Sd-F7] Hgh& o] &3ste] diolHE Az, B adr(K)E Bagt.

gz o] xpEA ok Ee 1) o5 ME/FA A FKBP A A At EA8] @ 2) o]E Aro]dt FKBP A%
I3 1. Cell Biol. (2013) 33:1357-1367 Zar)ol walr Aoldt AE T 22 8§34

a3
mTOR A e Ale] AW FeS MEF TSCl-/- A3 A pS6 ICs(niDell & dst3iet.
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[0727]

3= IC50 (nM)
2t} ojo] Al 0.050
RADOO1 0.050
FA] 1 0.092
=7tA4 3 0.0591
=74 4 0.066
=74 5 0.106
A Ao 1 2.4
Al Ao 2 0.274
Ao 3 145
Al Ao 4 >500
Al A of] 5 153
A A oj] & 0.170
Ao 7 0.300
Ao 8 0.328
Ao 9 1.45
Al 2] g 10 0.557
Al g 1 3.33
A 4] o 12 0.374
Al o 13 0.656
Al 2] o] 14 e i
A A of 15 32
A1 4] of] 16 0.645
Al o] 17 1.1
Al 2] o 18 1.55
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[0728]

[0729]
[0730]

[0731]

[0732]

[0733]

SIHS31 10-2025-0054121
IC50 #te vh3] £AomFE e FyozA A,

FKBP12, FKBP51 % FKBP52 ol dish Y slal 44 Ko) .

_ FKBP
e = g e A Ko (M)
=2 H 1=
FKBP12: 500
RADOO1 FKBP51: 811
FKBP52: 1765
FKBP12: 0.35
AAof 1 FKBP51: 153
FKBP52: 174
FKBP12: 16
Ao 2 FKBP51: >10000
FKBP52: >10000
FKBP12: 0.32
A A 6 FKBP51: 39
FKBP52: 53
FKBP12: 12
A Ao 7 FKBP51: 287
FKBP52: 236
FKBP12: 16
Ao 10 FKBP51: 95
FKBP52: 176
FKBP12: 16
A Aol 14 FKBP51: -
FKBP52: 542
FKBP12: 35
A Ao 18 FKBP51: 4064
FKBP52: 4073

HE XS HAAd 29 FEFHE Z2ad. 4L HEE HA4 2 poo. BHOE 3 mg/kgl B
Agsielar, FoF § 0.25, 0.5, 1, 2, 4 B 7AIZbl] A& FHIUT. o] AA, HAAld 25 HEF
MilliQ) 8 < 15% Zgddal ZEZ(PEG) 300, 7.5% <FE(Solutol) HS15, 7.5% HE¥o
(Cremophore) ELollA] AFSIA AT, AAld 29] 5%2 HPLC-MSel 98] ZAsAtHE 3).

N

PEolA AN 2 D RaD00LE] WZAH Wl P o BE

47dE e YJEZS AAd 22T 98 F9 15% PEG300, 7.5% £F= HS15, 7.5% el=¥o] ELolA A& 3}h)
= 3, 10 % 30 mg/kgoll A p.o. 2 Attt thE AFelA, 87ld=E o] WEE RADO01(2%(w/w) A mlo] A2
oA APstA7Ia, BElst HEelA HE w2 MAZHE 3, 10 H 30 mg/keollA p.o. 2= A3
o sRkEe] vEE ZA4sh] fs A F 3AHh) B 24A17ke] F 9 o =4S FHEY. Y &%
(3, 10 3 30 mg/kg) o2 Foish wj, AAje] 20 whgk I} B ¥ F== RADOOLO] gk si=ol Hla] v &Skt
(244 ¥ = 4B).

O

HENA AA 28] AA|o]&75AdE RADOOICN Hlustr] 9&, stES &4 AFoz2A APIFAZTE: A
o 184 PBS %<9 15% PEG300, 7.5% &5% HS15, 7.5% ZL#|E3Xo] ELoAl A 3}A| ] , RADOOIE. PBS =2
10% PEG300, 10% &= HS15, 10% Lel&3xo] ELoA AFsAZtt. shgh=S 7 WA 9 a5 N=3)¢]
Eo| p.o.%2 3 mg/kgl %, AWHNE(i.v). 1 mg/kgl & FoJ3ItH(= 4C 2 = 4D). é-_"\]ﬁﬂ 2 = RADOO1 Z}z+
of iz, Aol 7hedS 18% B 19%°]al, i.v. HF W7|= 9.9A1ZF B 9. 54 TtelH |, HAES 9 ml/&
/kg 2 32 mb/¥/kgolal, Vdss(ZZ el A +3E &4 (volume of distribution at the steady state))&
4.4 0 /kg 2 18.8 ¢ /kgolRAt}.

ﬁ;
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[0734]

[0735]

[0736]

[0737]

[0738]

[0739]

[0740]

SIHS31 10-2025-0054121

AA G 2= HE 7oA nTORC1 A2E A&t AAd 271 AAU)A aTORCLI AZE A&t 5HL 47K
B YEo|A AAsPTHE 54 WA = 5D). AAle] 29 3, 10 2 30 mg/kgoll A e © Foko Eok & 3xA]7F
of 2 & 5B). 10

| GE H(HEF tixzaty vlagh)elA S69] freodt @atst(vEgdsh)E Zesklti(E 5A B

(7% p=0.06) 2 30 mg/kgo 2 FoF F 24A7ko] S6& H]BA3E A= FolUATHE 5¢C E = 5D).
FKBP12E AAd 29 A& Ade] DR ¥, RADO01S 21X &t} WT, FKBP12 Hthe 2 FKBP12 Yol
293T A3 A S6K1(Thr3g89) 2] <litalel kS ZHA3aL, RADO01 = AAld 22 H|sith. S6K12> mTORCL
o] shF ®Aoln, 19 #HFE -7 Thr3d9 §-919] Q4tslE mlORC1 &9 7154 #5022 ALggit.
& [Lee, C. H., Inoki, K. and Guan, K. L. (2007). mIOR pathway as a target in tissue
hyper trophy. Annu. Rev. Pharmacol. Toxicol. 47, 443-467]. WT 293T A|XEo A, RADO01Z} A A4 2=
% U} S6K1(Thr3g89) A&l Al wi=f 80%%Ha &5ol AUTE (= 6a). FKBP12 Ythd AMEeA, HAAd 2=
SEK1(Thr389) <l4kshE RADO0O1Y FUsH o= Aaeb=] Zskqitt: RADOOLO] gk S6K1(Thr3g9)e] i A
s digf 70%Q1 WHA, Al 20 o] @4E AallE ul=F 4093t (= 6b). FKBP12 Yol Aol A, A4
2% S6K1(Thr389) <12tstE #afab=] %8k ¥kd | RADOOIO] <J&l] 60% =7+e] #a|7F o] 13 GAEATHE 6¢).
o5 A¥e= Aol 29 oFg|shA @ ¥y} FKBP12ol| il AlgtEivhE 3S yERdTh. FKBP12¢] tist AAld] 2¢9]
oj#d HoldS A =& 59 FKBP12 2HES 2t AE 2 2Ho xH3E foldtA = whd,

o
FKBP127} oFslAl &&=

APHANA, W golsh e FRE Fuo 2
& oulg % gk, 20 shh ool TAY Aele] "ER'S Takshs FTHe EE A
W e g BREhl v 9 @, shtel, sht ke s +
= Bl EASAG, ole] AgHAL E

% A%s sl TAYE Fold AAE EE A EAGAL, ASHAY EE =
EFAT. B OANES 28 PAY F o 29 b 550} Fojd A4E mx g4 EAdAY, A8
GG EE W Adg AP TP
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ED4ah
A
S 10000y RN
o |
O Hdokd
10004 x
= 1004 +
1 '
Ho |
10
i = |
]
‘ o
" 3n 24h 3h24h | 3h24h 3n24h  3n 24h 3h 24h
3 mg/kg 10 mgikg 30 mg/kg
B
iE
800~
=
£ 600+
IH
Ho 400+
200~
o .
oo
om
3h24h3h24h  3h24h3h24n  3h24h3h 24h

3 mg/kg 10 mg/kg 30 mofkg
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EH4cd
&
=
2 1000 .
| LN AYA
g = p.o.
L=
4 100
He
104 . s . ; )
0 5 10 15 20 25
Al Zt(hr)
D
-k V.
= D.O.

0 5 10 15 20 25
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Z=Hb5ab

B
B Rk
i — AR
_ 0.87
o
% 1.0- e |®
L0}
-
26 GS' [
> 010 0.10 0.09

0.0 . '*. I s
H5|2 3 10 20
29 (mg/kg)
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ZEH5cd

C 2442 HdIE 3 10 30
P-S6 ! |
T-S61 o sl o

D
D ®A
1.5 0.06
ns
O - .
{Q |
? T 0.26
%0.5-
| | | & 0.07
D.G T L] L] 1
g% (mylkg)
EW63
Z0-
4 &,
- 91 = —o -RADOO1
4
T 48
60
«{
= T x SE— —
O S & 1 0 1 2 3 4
FAE T
Logt0 (nil)
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Z=H6b
20+
04 - o - RADOO1
g;: B T —8— 2l A] o] 2
S 20 e
3 :
T 404 .
N '
60 o
80 Iashakal
“,‘iﬁﬁ T T ¥ T ¥ ) ¥
«3 ~2 1 ¢ | 2 3 4
J3E =
Logt0 {nM)
ZEH6c
20+ — o -RADOO1
g- = AA 2
=
e W0
© *,
3 481 &‘t
-60- e W
«80-
’*ﬁ)@ * ¥ — : S T ¥ ]
-3 2 -4 g 1 2 3 4
FHE FE
Log10 (nM)
P

SEQUENCE LISTING
<110> NOVARTIS AG

<120> NOVEL RAPAMYCIN DERIVATIVES

<130> PAT057873-WO-PCT

<140> PCT/1B2018/057422
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<141> 2018-09-25

<150> 62/563,312

<151> 2017-09-26

<160> 3

<170> PatentIn version 3.5

<210> 1

<211> 20

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 1

gcttctaaaa ctggaatgac

<210> 2

<211> 20

<212> DNA

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
oligonucleotide"

<400> 2

gccactactc accgtctect

<210> 3

<211> 6

<212> PRT

<213> Artificial Sequence

<220><221> source

<223> /note="Description of Artificial Sequence
6xHis tag"

<400> 3

His His His His His His

1 5

. Synthetic

. Synthetic

. Synthetic
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