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TBDMS

: acetyl

: benzyl

: 5-(dimethylamino)naphthalene-1-sulfonyl
: methyl

: normal

: phosphorylated

: tertiary

: t-butyldimethylsilyl

A PRI BT A

DIAD
DMAP
DMF
DMSO
DPPA
EDC
THF
™Z

Tris

T DAl EE
AMP
AMPK
ATP
ATR
ca.

CI
DMEM
ECso
EDso
EDss
EGFR
EIl

: diisopropylazodicarboxylate

: N,N-dimethyl-4-aminopyridine

: N,N-dimethylformamide

: dimethylsulfoxide

: diphenylphosphoryl azide

: 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide
: tetrahydrofuran

: temozolomide

: tris(hydroxymethyl)aminomethane

: adenosine mono-phosphate

: AMP-activated protein kinase

: adenosine triphosphate

: attenuated total reflection

: circa

: combination index

: Dulbecco's modified eagle’s medium
1 50% effect concentration

1 50% effective dose

: 75% effective dose

: epidermal growth factor receptor

: electron ionization



ESI : electrospray ionization

FAB : fast atom bombardment

FBS : fetal bovine serum

GAPDH : glyceraldehyde-phosphate dehydrogenase
GSCs : glioblastoma stem cells

HPLC : high performance liquid chromatography
HRMS : high-resolution mass spectrometry

ICso : 50% inhibitory concentration

IR : infrared absorption spectrometry

MS : mass spectrometry

NADH : nicotinamide adenine dinucleotide, reduced form
NDI : NADH dehydrogenase subunit 1
NFATc2 : nuclear factor of activated T-cells cytoplasmic 2
NMR : nuclear magnetic resonance

NSCLC : non-small cell lung cancer

OXPHOS : oxidative phosphorylation

PBS : phosphate-buffered saline

PTLC : preparative thin-layer chromatography
PVDF : poly vinylidene difluoride

SCID : severe combined immunodeficiency

SD : standard division

SDS : sodium dodecyl sulfate

SDS-PAGE : SDS polyacrylamide gel electrophoresis
SMP : submitochondrial particle

TBS : tris buffered saline

TBS-T : tris buffered saline with Tween

TKI : tyrosine kinase inhibitor

TLC : thin-layer chromatography

TMH : transmembrane helices
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MANT 1981 FENHBUEIZED £ T, BBEICKIT 2EROE a2 HEOLELETHD, !
DADIERIKT-& LT, MECAEEEIERENMLN TS, TOMEBIL, —RIICTHE
1 - AL - HURRRRE - ﬁ%ﬁfﬁ%@ 4 SOPEERAEDED Z LIZL ViThbd, b
FIREAH O PR AANL, AR E LTHRB SN LT 7w 22— R L ARGHEE S
TeF A bhrYer~vAZ2— K3 1940 FRUITRAOTNAHFE LTS TLCKE, 4 HIZ
ELHETHIESNRET TE o, L LA, RIEHCH ML ORI GUE OS2 &
ML 72> THY, (KRE L THHIERABFEZ AT 208 AAOBIERRD LT 5,

RS A AT RE 2 R L T BT, =X —FEAIT LERA R TH S, Mo Rl

F— & L T adenosine triphosphate (ATP) Zfli /] L Tk, ATP IZKE < /31T T 2 DOREH
BT KV PEAE SN D, — DITHEKAEIE TICTHIRE TIThNLMERTHY . &5 —
ITIFRISETIZ T hay KU 7 TIT4L 5 tricarboxylic acid cycle (TCA) [FIEE-<CHR{LAT U
‘/ﬁé&{b (oxidative phosphorylation; OXPHOS) (Z L 5 =R V¥ —pEATH S, AIEIL, ZLa—

IZDE ATP L EVE VR E 200 19 DFEAT H, BETIX, MIERICEVELALZ
Ewt/%ﬂT??WQm ﬁ@éht@%'mA@%k;UQmmﬁ%ﬁLTAW#F
EEND, ZOLETNaT—RA 15 L TERK 36 55 1D ATP NEEAE S, fRBERIC
f\“féﬁﬁéﬁfxi*/l/%wﬁébﬁfﬁb'@% Do —MXEYIT, EFEMRITEEIC X 5IZ\/I/%~%
BT TWD, — Ty BAMBITAFRPESRME TIZBNT S =L F—pEAE RO i
FERIZE Y ATP ZEA L TE Y, ZOBRIT 1927 12 Warburg HI1Z L > TR S, BifE
T Warburg 20 & L TALS RSN TWD, 2 ZD7=8, fRHRICK L CILEEE 2 RS
2-deoxy-D-glucose L & b ¥L7% A MCF- 7%3SkBr3 BT54, MDA-MB-468 flifiiZxf L CHEFE AN
HEHEAZRT 2 EnHESRTVD, 3

— 5T, DAL OXPHOS DREREIZHOW T DIFZEIFITHON TE = b DD, Z DA
1372 o T2, 2005 T AN AMIFLO OXPHOS #EEEIZRE T2 & 612348 2. OXPHOS
BERE I LI U BB B 1T DIREIRTUEA S E R T A D =X LD 1 DL LTHIE
ENDEIITRY, TR BAIREOIENN /D FL N EBENTE, W InEE
fHF5 X912, 2009FIZ 7 AR Fh—3 2 72 VXS B TH 5 BCL2 1Tk D HEAITH 5
N7 T 7 A ORZAMEREE A £ B oM RIS, 20226 HIZ v R
U 7 HERE DI X 0 iHMEZ R~ T A b R T d % darinaparsin 23 P8 E 7o 13EHAME O K
FEME T MR Y 2 NREIZXE T DIRESR & L CAMICB W ORI, T EL, A FFLI v
X har RYTEHBEREAERIZAEFT 22 LI2L Y OXPHOS BREDIK T4 5| &L =
L. ZODOfEH. AMP-activated protein kinase (AMPK) OIEMEAL % U CHUERGIE 2R3 2 &
NEEINTWD, PHE, A FKRLICOBFERICKHTIEERBRN/EITLTEBY .,
OXPHOS BEREFHE 1L, 2SATRIRIRIE DO—> & L THIfF STV 5,

FHEOMBTHZMRETIE, I bar NI TETREEAER I ZHETHZLICLY
AMPK ZIEMEALT BN LA VR T 7 N7 = VHEHIZOW T OREETE AR BI TR & BB LT
Do BARUUAURT R M= UBIE, B - BRI AR T 2N LA URIEMIC G E



NHRIVTF RO—2ThHDH, ZNODOEENFREE LT, v-77 FVRNPLEWT LF L
MEHME L7oiEZ2 A L TR, ZOREBODIEMIET AT /UAIBE Rz Fo o8k
bk 25-TE#T Tk Ru 7 52 (THF) B, 2,6- [B#T ho b Ruov's Ui
TARX Y R EOBBEREEZFFOZ ENZET NS, 41982 412 Bates HIZ L > T, HAl
DT M=% E LC uvaricin 2SHBES U TURE, 2 E T2 500 FEELL EORARY M H
B, WS hTng, B

Me
Me o o 5
AcO OH 0

uvaricin
Figure 1. KIR7 & & =% uvaricin D

T NS = U, SREIENEYE, B RIEME, Fiv T U TIEMES LOBUERETE MR 0%
BRI AEMIENEZ R T 2 ERMbNTWD, B TH, USRI HEAET 267 5 hiE
EEME OB E VO BENOEREZEDTEZ, TR M =8I, S har RUTHE
TREREEER 1 #HEL, =X —REOEA LB AMIIZ LTT R h—v A& HE
THZ LK VIERZRT LB LN TS, 107 =35 1%, 71 M= FHOEREALA
I haY R TEMEREAHRIONDI V7 2=y N THALAZ EZWMELTEBY, 77 b
VERMNDI VT 2=y FOEEN KA A ThDH TMH4A & TMHS ORICHFIEL, 2 OO
LE e Fax U a2 ETe THF RO DKENE R A A AfE L TWD EHEE LT, 8%
D%, 2022 FIT Hirst HIE7 7 A AEFBAMEEEZ H O T X 0 ek Az on Tl
L7z, P

Z DX D IR 7T & VEFBEFE ASFSEE OB 2 5 & 3T, B ARFYE 20 ofE T vk
FEBAMFZE 2! AN SN CTE 7o, 7' M= U BOMETEHEMABIZE E LT, 7L L8,
-7 7 P UBREMIB L ONTHF BB D 3 D= MIOWTHE SN TE Y, THF BRI
2B WL, ZOEEOMbEZ B L LR < fiE s Tnd, 2 73 LIz OV
TiE, =W OB THFRE D E 77 MUBREEMT LU U —lIHICOWTHEL TV 5D,
HiX, R EFRILESDOY U —llgEZ b 21eD V) U 1 —fllHZ R LTHEL LTHIE
PEAJKES 95 Z & (Table 1), £72, KM EFLEZDOY A —lIHZHA LTV TH, &2
ICEENDERT DT AF AEEICLY BREMET T 25 LIEENET T2 L 2mELT
11\50 22,23



Table 1. U > 7 — G512 >\ T OREXETE M FH BIRF 28

Me Me
ng\fawgo R
HO OH o) o
1 2

Compounds ICso (nM) Compounds ICso (nM)
la(n=1) 131 1g (n=12) 34
1b (n=3) 11 1h (n = 13) 117
le(n=5) 10 li (n=15) 1050
1d (n=6) 10 2a(0=4,p=2) 280
le(n=9) 23 2b(0=3,p=4) 72
1f(n=11) 16 2c(0=2,p=06) 12

y-7 7 b BRI DWW TR, Koert 5 DORIRT & M =T % mucocin3a D y-7 7 bk
VERE S VBRICER LS FINNH B (Table. 2), 151X, I Far RY TEAERICE
FOEFARERD—DOTH LX) COERENIZT & = EHMERT 5 L IRE L.
X /2 & mucocin DA 7Yy RS- 3b 5% L, EOEMIEREZRE LTz, EORk
Feo THER 3D IEKRAH LD 101578\ NADH A% o 7 — B ILFEMEZ /9 2 L 03 52T 7e
STW5, #

Table 2. Mucocin ® 7 7 b U BiZ& %/ U ERIZEW L 7-F 8K L = OHEE M

Compounds ICso (nM)
3a (mucocin; R=A) 34
3b(R=B) 3.6




F7o. Lewin b3 7 7 b R A BB BRITEI L 7Z5F 5K 41OV THRE LTV 5 (Table
3), #EHiE, KT & N7 = %8 squamocin 7> 5 Y5 B L7235 (K 4 © NADH 4 F v % —F
X T DBAETEMEICOWTIHAE L TR, REMEFREDOTEEZ AT 28R4z AL
TUN B, 2526

Table 3. Squamocin A & % D NADH A % o & — B [HEE M

Me 3 o o 9
HO HO OH
4

CN
A fkﬁ c g&@ D: AE‘&CN

N
H

Compounds ICso (nM)
4a (squamocin, R = A) 0.8
4b (R=B) 2.0
4c (R=C) 0.9
4d (R=D) 14

THF BRE3 ODWEDOHER] & LT, Wu bOMIE 7 V—7 703345 L7z bis-THF 887 & M7
= %8 desacetyluvaricin @ bis-THF Bgf# i % 2,5-dioxahexyl #5185 (2 & #t L 72 358K D& B 78
MET D, B OIX15A03B K24 M DOSAREMELZ T 4 DOFERSa-d ZERK L, £
DOt kDS AFIII R 2 B RTEE 2R L7z & A, THF Bt 2 kb L 7= 58k
BT HIRWVEEFEINGNEME 2R 9 2 & 23 & LT\ % (Table 4), 7 ZOHC, B2 HEFE
FEMEZ R L7z AA00S (5¢) # W T & B MR 21T > Tk, B FREBEFA
HT29 AR LT AMPK OVEVE(LA AT U CHIEMENEME 2 R 2 L aMmE L T\ b, E£72,
Sc ITAERNIZE W TE FELA A MDA-MB-468 flifu°t KA A SW620 Al IZ %35 5w
PG 2R3 Z E N LS TN D, 282



Table 4. THF Bgfii % 2,5-dioxahexyl A3 |2 B4 L 72 35352 b3 2 B 5 & ME A

desacetyluvaricin

4

_‘\Me
/
Me/\c/)i\zf/\o’ 0 155 s ©
HO OH o
5¢ (AA0OS5)
ECso [ug/mL]
Compounds
KB® A2780° HCT-8¢ HT-29¢
5a (15R, 24R) >1 >1 0.066 0.272
5b (158, 24R) >1 >1 0.097 1.12
5¢ (1585, 24S, AA00S) >1 >1 0.032 0.11
5d (15R, 24S) >1 >1 0.065 7.83
adriamycin 0.00289 0.00102 0.00465 0.00098

[a] Human oral carcinoma cell lines. [b] Human ovarian carcinoma cell lines.
[c] Human colon adenocarcinoma cell lines. [d] Human colon adenocarcinoma cell lines.



Fo, Mo Lo—flE LT, R z—F U EEICERLZLOBRET NS, Wu b
X, 7B M= MO THF BB A 4 ) 747 & U THERET 5 L IRE LT84, " 2o
AL LCARY =7 UEIEICEBR CE 5 L& 272, £Z2C, KX mono-THF 827 & F
= (10RS)-corossolin ® mono-THF B3 % ¥ =F L > 7 Y a— )LiEEIZERL L7275 5K 6a
BLOeb AL, b MAFEREERME B MFMAL HL-60 3 L OVe MEMEE$EME 9 1 K562 (12
X D EEFEIENE M Z R L7 & 2 A, KAY & e U CRIBE OG22 R 2 L 2 @5 L
T (Table 5), * & Z AT, KET & M= HHIC W COREEEMBIAFZEIC BV T,
THF B84 — 2SR THRAME D S oD b DODFH, FROVEEFEMEITE 2 3l s 5 2
EPHBILTWD, ¥ Wu HIL bis-THF BREEDOFEMAE LT RV =F Lo sl a— U igEs
BT HFHEK 6b IZOWTHIEFMRHZ#HE L TRV, 6a LV H@mWEEEZET L Z L &2#H
HELTWD, TNHRART M =D THF BROFEBALOREF NS, RERT 2 v =
D THF BRITIEMERBUILADHEEHAL TIXRWZ BB 2 b b,

WL e e R51X, T 27 b By 22 L bis-THF BRIEEZ2 AT 5 ERDOA T ) 747 &
L COMEEL 'H NMR % HWCTHAAE L72fE R, Ca¥ A A4 2%t U CRFARMICEE IR Z BT

HITEERWEL TG, 3032
RMR

HO OH

R = Me, CH3(CH,)s, Et(CH,CH,0),

o, Wubidfexr RS & FEERIC 'THNMR 2 W T T & M7 =2 D—F T % annonacin X°
squamocin 73 Ca*' A A v L EAREZK TEHZ L ZH LML TS, £z, Zhbxt
MIFS A HepG2 HIFUC/ER & H 722 ZA, S ha v RUTHND Ca? A AU REN EH L, <
Fay RUTOEEMPMETT5Z & a@HmELTND, 3

Me
OH OH N
\ - / o)
Me v Y0
HO OH 0
annonacin
Me
/
- X O
Me (0) (o)
HO HO OH 0
squamocin

6



Table 5. THF Be {5y & R U = —F /Ui & I C @ L U 7= 3h R o &
b A AR kg 2 HEFE ]

(10RS)-corossolin bullatin
ﬂ Me ﬂ \Me
OH N OH \
S — ! o
(\ O/\ 5 (\O O/\ 5
Me/\(\/)a/\/o O )2 (0] Me " 0o o )2 O
6a 6b
1G%
for HL-60? for K562°
conc. (uM) 100 10 1 100 10
(10RS)-corossolin 63 56 5 10 2 0

6a 100 50 0 31 18 0
6b 100 65 21 55 25 22

[a] Human promyelocytic leukemia cell lines. [b] Human chronic myelogenous leukemia cell lines.

=, TN =UVBHEFERIC bar FUTEAoER 1 2HET L2 LIS 0 EWiE
P % 7R 9 P SRR R AR B & RN DAL EREDFE L T % (Figure 2), * 261
ERBHR LREMEISEN T I FREE THERE LIoEZ A LTV D

N
Et (/ |
£-Bu Cl Et cl N
JSUVs o ST
N N 0
v SOt O
O Me MeO tBu
tebufenpyrad pyrimidifen fenazaquin
Et
t-Bu
N S 0
H ]\ J =z
N .N N
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tolfenpyrad flufenerim pyridaben

Figure 2. PP 85 PH 3 R 7% RUAIRE O 15

FEHEOFIBT AWML N—T X T "= D v-T 7 b UBREEHRER. THF B0 %248
TR T L B 2 ARVEPEIIEE & 22 AL THUR, W OREERRFEEEIL TV b
EEZT, T, TR NF=VED y-T 7 N UBRER B WL E R BAIB RO G EE
BHEEBRIZEBR LT NA TV » T NP = R - b S E 2 72 0 155 S ARE



L. 7B NF=HD v-F 7 PR D2 GEFZEBRICER LZFEKREEKR L, £04E
WTEE 2 78l L C = 7= (Figure 3), 37

iR ek BRER isprd ek HBRER
[ R | [ | [ |
Me Bu Cl Et
R e¥ s
Me 9 Y (@) 5 © N ll\l N
HO OH o) O Me
) solamin tebufenpyrad
OAVAVEB7% =78 ol o bV <)) (FFIR 5 B = 2 3R R A

NIV RBETFEMNZUEE
Figure 3. A 7V v NI & F 7 = U FHOKGE

Z ORGSR, KX mono-THF 7 & N7 = FHD—F CToH % solamin*** O o, p-RfdFl-y-7 7 b
VERTBNL % tebfenpyrad FHSKED 1- A FILE T ) — /W& L 72355 K 7 3 solamin & FE#g L C
t MDY A NCI-H23 Al 9~ 2 S FEIHITE AR 80 f5IZHETR3 5 2 & A% L7- (Figure
4), ® WIZ tebfenpyrad DEFER & RSN T I RS TEAE L TWAH Z EMD, T DK
F—IRFEREEET I FRESICER L72FE AR 8 OIFMEIX, SO I8MFICHEmT 5 2 & &2 A
L7z ¥ L L72A 5, 8 1% NCI-H23 BFEBHEE T L~ U A% o in vivo EROEE, 10
mgkg DHETORE TITAMEEEZ R L, 22T, &58% 5 mgkg £ CRE L TER
AT STeD . ZOFRGEIZBWTERGOBEEMENIBN S22 LB LN o7, »
T T, BRBROMGNEIT o TohE R, MR E R BAIHR kO G BREERERE U OB R
(ZEH L CHIROEIIEINEITEE 2 R 2 E R LMo 72, BRC, BRRICI-T AT =
B9 5 JCI-20679 (9) i%. NCI-H23 BAEET /L~ 7 A % 7z in vivo ilBRIZEB VT, 2k
w2 R 2 & R EEOMIE A A BIZMEIT 5 Z E AL TV, *aTE, ZRETIS
RIRET T & o 7o BRI 53 2 HUBESHEME S TG S 4. A RT3
Zxf U CHUEBEE A R 2 &, Y B LB HEEERFRE CH LT EY B I R (TMZ) D)
REMEICHERTHZEE2RELTND, @
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Figure 4. JCI-20679 (9) D A5

Wiz, AL PUEENEE R LTz IC1-20679 O & 572 5 WIS TE % 35 L 7=, JCI-20679 i
R EFRRIZI har R TEFREREGER 1 ZHETL2Z2 LIk I bar R 7
e L, AMPK ZiEMb &85, ZDOIEMHALIZIKSE L CTHZ5 K1 nuclear factor of
activated T-cells cytoplasmic 2 (NFATc2) OFETLRIG S5 Z 1LV, BIFESIZS L
CHIREMEITE M2 7R3 2 E VI L7, 474950 Z o R 6 JCI-20679 1%, #i7- 2AERT %
B D0UEBIEEDE L L CORBEEEZMO TS, LOLARRDL, TOAKICIER 23 T
B, f1Ch 2 oOBHET A5 ikt Re X A& THF R OMEICIE 16 T2
FL ., Bl ARFFEERAEROY T IC > TWD, £ 2 CEFITEEZHER LoD, ARIC LR
B O % THF BRI 00 % A A D) T S AL E B L -8k 2 R4 2 e,
ARSI MBI e BB CX 5 & B2, £ TEH iS‘ELOD Wu & 0 THF B %) % 7R
U =— 7 U I E S L7 FZEIC A5 B L, 3* JCI-20679 @ THF B OE % R Y = —T7 )L
I I E R U2 7580K 10 OAWIEEIZ B 4 £F - 7= (Figure 5), %@Bﬁ'ﬁ I, KV EIETEDH
FFCE D bis-THF BRIEED I I v 7 LD MU ZF L F ) a— UiEE IS EH L 72755 (K 10
IZOWTHRT S22 &lc LT,

N AS
Me o Y 0" 5 N
HO OH (6]

JCI-20679 (9)

[l
—~ WY@

Figure 5. JCI-20679 ® THF B&ii50 % b U =F L 7 U a— )LiIEIC
B L7755 K 10 DG

F 9. JCI-20679 @ THF BB DAL D ZIEEMRETT D Z L2 HMIC A F Lo —T Lk
AR 10af 25k L. £ ORBIEEEHIIIZ S 2 BEMENEEEZ MO L7 & 2 A, 550 7en
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5H 10a s LM 10e (XIHHEE R L, il L CTHIFHARRTEH 2 ENRB I B—5
5 f), WIS, 10a ORGET VX AHOE INEEICE X 2 FBIZOWTHE L & 2 A,
TEPEHIRICIT—EOR S ORI T VX NVEHDOFEPLETH D Z E NP LN o7z (F—
B —Hi A A,

R2
path A: R' = Me H 7‘1
[O\/\OH UUn—HOHER [0\/\0/\%2\13 & s [O\/\o/\wﬁl NS
o O 0™ me 0 ™>%we ©
11:R' = Me 13 10a: R2=H 10d: R? = 5-Me
12:R' = TBDMS 10b: R2 = 2-Me 10e: R2 = 4-Br
10c: R2 = 4-Me 10f: R2 = 5-Br
path B: R' = TBDMS
Voh—HOmE
EX-EEe H — H -
O N e e = =7 i
[ ~ N0 TRSEOEMRE O\/\O/\(‘)f# NS EWTILFIEHORE [0\/\0/\(\/),12\1 S
o kORS¢
0”7 """ TBDMS o~%y © o>t e
14 10g 10h:m=1  10j:m=7

10i:m=4 10k: m=38
Scheme 1. #E1K 10 DA AL E

WIZ, BEEREEAZ R T 10K IC DWW T E O R 5AEWIEEEZFHMI L7 & 25, 10k X TMZ O
ShEZFHRAICHRT 5 Z LA LN R o2 GB—34 % =), £7-. 10k % ICI-
20679 & [AEEIC AMPK OFEMEAL 2 U CIEME A /R Z LV RIB SN2 (3 — 35 =B IUIH),
S BT in vivo FHIIZIBWT S, EEOMME A A EICHE T2 2 &2 /M Lz GB—%5 =i
FAHIE), E7o. 10k OREER L HORWERA R L7ofR, RILELY 5 TRE CEfETE
L2 EEHALMNCLE GB—EHEINE), ZNOOREND 10k (X, ARES 2HN A Y
— FMEEMmE LTHIFFCE B Z ERRR ST,

WIZ, 10k DX 57253 B2 B E LT 10k ORFBSERE AR 42 BB L7=, Yao &
Zhou b DHFIET NV—T1%, FHEMR S¢ ORETEEFBIMIEO—B & L THFliRERIZT 7k
VAR HTAFER 15 OF LoV a— VEN BT A REETE A BRI D5 . 8
MTHLLDODOTF L7 ) a— /LR OEINI - CHEAIMENEER M 3252 &, F
eV F L) a— UEENEMRBLUILATH D Z L 2dfE LT 5 (Table 6), ' =
TEHEHIL, 10k DT L7 ) a— VNG RIETHEICOWTHERZFF S| Bix
REIOTF VL7 a— VENEEROHLEARZ AL, £ OAEMIEM A4 L7z (Figure
8) [ —#].
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Table 6. =F L > 7' = — VAU B3 5 HEETE M AH BAMF 28

M
o) OH 7 N
o o]
s 4 VOM
" OH 0
Mé
15

e

Compounds [Cs (uM)

MCE7* SGC7901°  HCT116° HT29¢ BEAS-2B°  HLF!
15a(n=1) 5.95+0.59  2+0.39 5.1840.18  >50 >50 >50
15b (n=2) 1.9£0.66 0.27+0.03 1.1+0.08 3.3+0.97 9.3+0.98 4.9+0.17
15¢(n=3) 1.8+0.18 0.44+0.01 2.310.16 9.9+1.47 >50 5.8+0.62
15d (n=4) 2.5£0.59 0.18+0.02  0.6+0.02 6.5£1.33 >50 3.840.61
15¢e (n=5) 3+0.2 0.9+0.14 2.7+£0.13 16.1+0.78 >50 >50

[a] Human metastatic mammary carcinoma cell lines. [b] Human gastric carcinoma cell lines.
[c] Human colon carcinoma cell lines. [d] Human colon adenocarcinoma cell lines.
[e] Human bronchial epithelium cell lines. [f] Human lymphatic fibroblasts cell lines.

H
KVA“\/N?VN NS
O/\/O\/\(V)E\Me 0

10k

5 n
O\/\ /\/\(\/)/\/N\ ‘ —
0 o X Art= RS Ar2=3g/\
/\%,O Me S
0 T
n
B N
16 A= AN A= %l J
m=1,2,5n=0-3,0=1,4,7 ' N
_ _ o Me
X = CO or SO,; Het = Ar'-Ar*

Figure 6. i 5K 10Kk (2D T OAEE A BABFZE O LI

F7o. ZNETIC 7T OEBERICET 2RETEEARIIZEN G, # FE 1T 10k OB FRER 2 1E
Hok 22 Lick DIEME I E

WRAFED, B LCHSIROEMEEZMA L, 72, in

vivo IRERIZBWTAMEMEEZ R L2 8 DT X FEGEZ ALK LT I FEEGICER LT -2 T
JVE T =)L ZVIR T R RIFER 17 13T 0~ U 2 & W2 in vive iBRIZEB W CAMERE
Pe7e < SO AZIHIT 5 Z &N 2 E TIZHE STV 5 (Figure 7), & Z T 10k O
T REREANKRYT I RERICERT D Z LKA b EHET S 2 L2 BIIC,

ANV T X RiBER 16k-m 2 &R L. T OAEYTEEZ A LT,
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Ho
- N _N
Me/\/\/\/\/\/\g/w X l}l
HO OH Me

8:X=CO :D 17: X = SO,
in vivoRRBRICB VT RSO FKI SUSMLURESES

Figure 7. HEEENL A ALK T R }\?ﬁ%é\&:%?ﬁ Lfiﬁﬁﬁﬁg 17 OF5E

FEIL 1613 10k DA AT 5 Z LICh VARSI (B ZEE ), Bon-%
HBAROE Mlios A AS49 MRSk A HEIEMENEEZRMm L7z 2 A, = TF LY a—b

HAE, R, B LOEETBAITOF G HEEHEE 2L, b F L sl
— VENZ OB PEMERICRKRE K FEH L TWD Z LR SN (B EH =% —IH),

INHFHERE JCI-20679 & [AIERIZ AMPK OIEMHALZ I L CHIHIMENE 2 R LT 2 &
DRE I T2 (B =i ), X T, 16¢ 1L in vivo iBRICI W TRt 7 < 5
OMFEEHI Lz, 2D DOFERENS, 16e IZFHLR) — MeAWMTH 5 Z LRS-
(B 359 /s =18,
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70N
i

H—E TE N FF T o YA THF B a R o F Lo 7 ) a— L
B U7 55BN B 3 D A TR MR AH B AR 5

JRZFRE I AR A FEIE O SRR O ¢, RLBENHWVERTHY . WHO OED
LEMESEICBNT, RbEREOESWI L— R 4 IS TW5, REE O
HFOLEILR 13.5 B A, 5 FAGFEIT 5.8% Th b, 2 BIFEOIGHRIT, FIRHRIE « BUHHRE
% ALFEIE DA DRI L VTN D, (EFRIEICBWTIE, DNA 7% bAlo—
DTHDH TMZ BHME—DIEHERFRK E LTEH I TWD, 23 TMZ X, DNADZ 7 =20
ONLZETNF AL L, MEEZFERT D Z LICL 0 HUEEREZ R Z LN mbhnTnd,
L L7eR 5, DNABERESRE O-AF NI T =2-DNA AT/ KT A7 xF—E (MGMT)
DT w7 Falb—al P FELFHRIN DNA X A~ v FEEKE 558 1280 BIEEM
fid TMZ (2xF U CIRIRHIME 2 81542 Z LG SN TEB Y . ORI RIZREN T
bo, TDID, FlcRAEREFT 2 R OIREEN LI L STV D,

B NV EFLL T Y LA F AT MABE T B TERO Qs L O
AP i

FT. ATFNLNZ =T VEHEMEIZ L OFEROEGMICETF Lz, = F 6OV —7 1%,
TR NF=VHEORET VF I E A F RIS E TR LT L, BEREFRE MRS L TV
HTEEFREL TS, ¥ E, HEEEERD NI TF LY a—LAFLrz—7 /111
MANFRG IO TH D Z LD A FNVIERIGET VX VEHIZRF D58 10a-f |2 C THF
BRI OMAL O RFEZ G Uiz, 11 123 LT, 12-7 2 %E-1- KT 0/ — /b %& D CHRIBHS 5
PHETHZEICEY, PREDINRTT La—1L18 #4572, RICt Fu ¥ % Appel K
JRICE D B TRANEERLT%, 7T N ULAZEASELZ LKLV TV NE 13 %
N T 72, Staudinger SUNZ LD, BT IR 20 ~EEBLT-OL, U BTNV D
n~v T 7 4= EDRREITORWEEFRORISITHEH Lz, fiaHe LTI1I-3-Y AT
VT T REN)B-ZFIHNRYA IR (EDC), MAEMBAIL LT NN-V A F-4-T
J B UV (DMAP) ZHWT, 47 =2 -3- AR UBREREAT D 2 LIk v HOFHER
10a % 89% CfF7z, F7-, BEHELEZFT M2 DOT A7 = 3-DVRUERND Z EICK
D SHER10b-f S EIRTH D 2 & A3 T E 72 (Scheme 2),

13



1 (o) R1
[O\/\OH a [O\/\O/\(\’)g\/ R c [ \/\o/\(vg\/ e

O/\/OMe O/\/OMe O/\/OMe
1 18:R" = OH 13:R"=N

b : 3

|—_>19:R1:I dl:ZO;R1=NH2
RZ
H =\
O\/\O/\(\/)g\/N S

[O/\/OMe o]

10a: RZ=H 10d: R? = 5-Me
10b; R? = 2-Me 10e: R? = 4-Br
10c: R?=4-Me 10f : R2 = 5-Br

Scheme 2. Synthesis of analogs 10a—f with a substitution group on the thiophene ring. Reagents and
conditions: (a) 12-bromo-1-dodecanol, NaH, DMF, 0 °C to rt, 62%; (b) I, PPhs, imidazole, CH>Cl,
0 °C to rt, 86%; (c) NaNs;, DMSO, rt, quant.; (d) PPh;, H,O, Et,O, 0 °C to rt, quant.; (e) substituted
thiophene-3-carboxylic acid, EDC+-HCI, DMAP, THF, 0 °C to rt; 10a (89%); 10b (97%); 10¢ (97%);
10d (93%); 10e (94%); 10f (87%).
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DAV FHER D~ U A B NESHIRLIZ %9 2 HEAENHTEE 2 380 L7z, s & LT,
U — MME&EW Tod 5 ICI-20679 DIEPEDFESR H OFFE L T2 (Figure 8), JCI-20679 % 713358
& 10a—f 23 100 nM 33 L TF 500 nM DIALPE L 72 2 X 5 IZHHH L 72 55481 (0.05%DMSO & A)
ZHWT 72 KA v F 2 _X— F L, AfFMEEZitl Lz, £/, 2> he—uiix, £
b LIAEO DMSO % & et ik & =, 77 7 offtihI A Fiakz r LTk, 77
T HBMEVE ETEER RN E AR LTS, 10a % 500nM OERFETIEHEEL Z 21280,
AFMIIRE S 2 h e — L L U THEIZHEAD LI o0 JCI-20679 & g L TR
ITENTH -7 (a2 b r—/LEE: 6.29 X 10% 10a: 4.13 X 10°%; JCI-20679: 1.53 X10%), ¥KIZ. 10a
DF A7 = VB EOEBIENSHEFEMENTE I 5 2 2 R AN L7, &k E T 5 5HER
10b-d & 10f [TV THDOREIZB T HIEEZ R I o 7o, 4-7 2EFHEMR 10e % 500
oM OIRFEIZTEH S ¥ 5 &, 10a & [FFRRE OBETEIGITE 2 7~ L7z (10e: 4.00 X 10%), Zi1H
DOFEFR G JCI-20679 @ THF B OfExE N =F L 7Y a— LRI ICEE L7276
RO ETE A BB CE A Z 2 R L, W2 L Lans, 747 = VR EOE#
T ZF OBFEIMHIEEICEEE 525 b 00, FRREEEBITIR N7z, £ T,
WERATHD 10a 2 HNTIORIMFEITI Z &I LT

W2 Cortes 1%, KX bis-THF 7 & k%"= ¥ guanacone > THF BR(ZBEfE 5 2 DDH #k
b Re X U ENEEICE R D BIZOVWTIRE LTS, YL, RERMBLO 15 firé
24 fiDe RaXx a2 78T /Wb L7EFFER A-C [Z2o0 T MBS AMAEIZ X9 2 HEFE ]
&R LO'NADH A4 5% v 4 —BIHEEEZFHMI L TH Y., & Fef ka7 F kLT
EHEZHERFL TV ZEEZRIEL TS, Z0ZEnb, ERexviicks e hoth
BRIE MR BUIILATIE RV EB 2 TN D,

Me

Me
R'O OR? o)

Guanacone :R'=R%2=H
compound A: R" = H, R2 = COCHj3
compound B: R' = COCH3, R2=H
compound C: R" = R? = COCHj3
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70 - 1 100 nM

l = 500 nM J_

oo P
LIA[R

Absolute visible cell number (x10%)

control JCI-20679 10a 10b 10¢ 10d 10e 10f

Figure 8. Inhibition of cell proliferation was assessed using the trypan blue exclusion test to count
viable cell number following 72 h of treatment with given analogs at a concentration of 100 or 500 nM
(** P<0.01, *** P <0.001, Dunnett’s multiple comparison test).

Z ORIE. ik (Ohta er al., J. Med. Chem. 2023, 66 (9), 6403-6413.) DX 3 DALA W 5 % 25
HLTEIH L,

FE R T VXV OR & DR D FFERO G & IE LR
I R 7 L F VIO R S ORI HFHEROG K

Octtmeier B, I h 2> RU TEHBERESER IAEHEEZ KT X/ 0 UFE MBI
BOWTEHET VR VAEHOR S PEHICHBEELEX 52 L 2®E L TWD, £, Tl
ZEIZC JCI20679 DA T VX AAMEE DR I A3 b A AMIBIZ k3 2 BEFE AN SIS M 2 8
LHLZENHESNTNDLEZ LMD, 210a ITOWTHRBEOATREM N H D = LRI ST
72, 10a DX T VXA O SR 2SR B 2 Mt Lz, EH L. K7 v
XN EAROKBEITEAT HREZHOIE, EMICHFERPEGRTE D B2
(Scheme 3), £3°, HEWETH DT/ -tert-7 F NV AF /L UL (TBDMS) b =F Lo
U a—L 12 ZCRBEFN D 515 S CTHIRO h Y =F Lo 7 U a— 21 b aE LT, IRIZ,
12278 F-1-FFT 0 )=/ 2 12 LTV 7 ==L VT Y K (DPPA), 7V VIR ik

WIS 4 551%, NADH A% 2 & —PIEA (D BLOE) DT VX LEHOE S (n=1-10) MiFEME
W5 Z DB OWVWTHAELILEZ A, —EDREIDT VX IVEE A FFOFEROIEMEDN E
ZEEHREL TS, O

Me

=
B
=
(0]
-Z
S
=
[©)
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DAY T ENLDIAD)BLI NN 7= VKRR T 4 UEERSEDZ EICED 1-7 ¥ R-12-
THuERFH 23 EAK LT, D%, 12126 LT 23 2 AW TR &R UGSt TT
X ALOLZEITO, 14 2B L2 DD, 25% EARINEE ToH - 7= (Table 7, entry 1), & 2T
KT I F WAVSOER D Z 4551 24T - 72 (Table 7).

[o\/\OH a [O\/\OH
o ~_-OH O/\/OTBDMS
21 12 Table 7 O™ AN
[~ oroom:

o ~-OTBDMS

14

b N
Br/\(V)g\/OH [ Br/\(v)g\/ 3

22 23
Scheme 3. Reagents and conditions: (a) TBDMSCI, NaH, THF, 0 °C to rt, 66%; (b) DPPA, DIAD,
PPhs, THF, 0 to 35 °C, 80%.

BIEM E LT bis-TBDMS- b U =F L 7 U a— AR’ G2 &b, RKETH 23 O
MEZMA ETHZLICEVAUETELEEZ, £Z2TC, RZ1Y%EE LT, 23BL0ER
DYEEMRFTDZ LI Lz, £, 1 ¥ED 12 1Tk L TUNEEIO 23 2 Hv, AkFELT b
VU LDOYEERF Lz, KEMLT R T LAOYNEL 1.2, 1.5 7203 2.0 BE&ICTRGETT
ST A WRITZNZI 24%. 52%F LN 34% T - 7= (entries 2, 3,4), RIZKETHID
MEEZRET LI, 1289 EBEOKF LT NV U AFETT, 23% 1.5 204842 HHL-E 2 A,
IRITENZEI 46%, 61% & =D m) B3R A7 (entries 5, 6), £ 2T, 23 DY &EZ 2.0 &
LT, HEKFET N VAOYEEZMFILIZEZ A, 1.5 YETITWNRICE(LIZR SN
MoTe, 20 MEAMH L725E TITIERPMET L7z (entries 7, 8), W ALIZ L TH 14 13
FEDINRT LGS 2hotz, TOFNE LT, 12 EAHFLT MU 7 ARG L TAER L
RV TLATLaxy NIZBWC, £2OF M UAAF 2 R Y 2—T7 VEHOEFEF 15
FL— T DI EICKDREMLEDOIRT, Fi3EELy Y r— N OERKRIZ L0 REEDMET
LD TIERWhEB 2T, 22 THF NI UALF 2 EHFPEDOREW 15-7 T D5 =—T
IVHERINT A Z EIC X DINENLFETE LD TIERWEE 2 entries 6-8 DT LT
KFEAT NV TALREUYED 15-7 T 705 T—FT AERMLIEE A, WTILHIEREN
m_EL7- (entnes 9-11), mHEWIETHIYNE LT entry 9 i seE & LT, #i< &
AT O Z LI LT,
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Table 7. 7 /v WAV D G155

[O\/\OH N Br/\(\,g\/Na NaH, 15-crown-5 ether [O\/\O/\(\/)g\/ N3
o OTBDMS DMF, 0°C to rt o ~-OTBDMS
12 23 14
entry 12:23 Ltk NaH (eq.) 15-crown-5-ether (eq.) yield (%)
1 1:0.3 1.0 - 25
2 1:1.2 1.2 - 24
3 1:1.2 1.5 - 52
4 1:1.2 2.0 - 34
5 1:1.5 1.2 - 46
6 1:2 1.2 - 61
7 1:2 1.5 - 61
8 1:2 2.0 - 48
9 1:2 1.2 1.2 68
10 1:2 1.5 1.5 67
11 1:2 2.0 2.0 62

ARLEZ 14 OT7 P REEZRETL, YISV u~w T T 40—l XA ETH) Z L
R TFHT 2 3-TIVAR VR E OREAE ST TZ &1 XY TBDMS PREF A7 = IR
%%:F%zs%zﬁ%§W%T%ko7yk?k§%7%w7y%:ﬁb%%w125®
TBDMS A Wifri#ET D Z L2k, F k72— 10g ZEINETHERR Lz, KICKkE
fbF R Y T ADOFET, 1a~b7mﬂ/%%w1$%7w%whp yEMET DI LIk
DGR 100 ZI0E 77% Tz, Elo, BRH2RE0I—RT7AD L 2HNDLZ LIk,
Flfi 2 DA T VX AAEH & FFOFFER 10i-k % 59-84% DI K T 7= (Scheme 4),

0 R' N
[ \/\o/\(\’)?\/ b [O\/\O/\(\/)g\/N S d

_— —_—

O/\/OTBDMS O/\/O\RZ 0
14:R'= N, 25; R? = TBDMS
a
|—_>24 R = NH, CI: 10g: R? = H
o N \_s 10h: m = 1
[ N0 100 m=4
0 0 10 m=7
07 Me 10k: m=8

Scheme 4. Synthesis of analogs 10g-k with variable-length alkyl side chains. Reagents and
conditions: (a) PPhs, H>O, Et;O, 0 °C to rt; (b) thiophene-3-carboxylic acid, EDC+-HCI, DMAP, THF,
0 °C to rt, 89% from 14; (c) n-BwNF, THF, rt, 89%; (d) R-I, NaH, DMF, 0 °C to rt; 10h (77%); 10i
(84%); 10j (69%); 10k (59%).
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I R 7 VXV O R & O R 5RO~ U AR IERERHIIIC 5T 5
PHIEE O R

3 HITZFHEMR 10g-k OB IFIEE I3 2 HAMENE M X, 56 M L [ U FiE
& D FHi L7z (Figure 9), € DOFER, & e XKL H7T 25584 10g 13 500 nM OJREIC
BWTHIEEZ RS, EERBICIIE FaXx v B2 T AU 208N’ H 5 2 L AVURIE
ST, WIC, Rim7 AT AIBHOR SI2EH Lc, BT LS U AI8H A FFOfF 8K (10h 33
L OV 10i) (X, 10h @ 500 nM EEZFRWVT, WINbLIEEEZ RS o Ttz, — T, W
FRNVABEE L Cn-/ =V F R n-7 VR EZ AT 258K (10§ 8 X0V 10k) (X, 100 nM
DIRFEIZIBNT JCI-20679 (VLT 2 HEFEINHNE M2 7= L72 (10: 1.63 X 10% 10k: 1.59 X 10%;
JCI-20679: 1.53X10%), LA EOFERD BIFMHHTRIZIZ, —EDE I ORI 7 VX /VEHOIFIEN
W TH DI ENRB STz, =F 5L, bis-THF 7t M= HEHO KT VX U HIEHIZ n-
RTFUNVIEB X OA F VAT 558K NADH 4% o ¥ — B EEEZ i L TR0 |
Ko7 VFNEOR SITEMEIZE A CEEL 52N L aWEL TS, ¥ LLan
O, HEoFE vV EI F=2 FRU T LI b2 R T HEOKEE/NNITH 5l
h=a 2 KU T7RLf (SMP) # W TE D . FFEAROMBNEIREZ: ENBE I LTV e, ARl
FEVWRIRT VXV E AT 558K 10j B 5O 10k 2858 WEHEIHITEEZ R L7Z0iE, @
FRVAMELC & 0 BEEEME e ERM E L2720 THH L ELZL T 5, LAY 10j 38 LT 10k 1X
[RIFE B DR S OHIFERENE M 2 7R L7228, (KR COLBICEE LT, 10k X 10j LV H%E
L7-F8MEE © - CHHLEIEME 2 /R L2720, DR OMRFHTIZ 10k Z V5 Z 2l Lz,

=
o
)

s _L 1 100 nM
. I
= 3 500 nM
: i
g T
£ 6
[+ |
L
Qo
2 4]
>
,g kK
E 2 1 ****** ek *i****
o EX Y T
) In ]
0

control JCI-20679 10g 10a 10h 10i 10j 10k

Figure 9. Inhibition of cell proliferation was assessed using the trypan blue exclusion test to count
viable cell number following 72 h of treatment with given analogs at a concentration of 100 or 500 nM
(**P <0.01, ***P < 0.001, Dunnett’s multiple comparison test).

ZOEIE, SCHR (Ohta et al., J. Med. Chem. 2023, 66 (9), 6403-6413.) DX 4 DAL EMHF S 2 A H
LTEIH LT,
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BEIE b MEEEE U251 MIIC BT AT Y 1 2 R E OGO

U — R{bE% ICI-20679 (X, in vitro TOMEFTIZ LD TMZ Ot FBIEE U251 Mifaicxh3 5
TEME A FRRAICIEET 5 2 &, X TAERNIZENT TMZ L OOFRIZ &0 & % % BA T
MY BIEEOMEZAERZICHH T2 Z LB MEISN TS, 22T, 5 _HEE HTHR
Hi L 72 10k 73 JCI-20679 & [AIFRIZ TMZ O30 % FHFRIIZHITER T 2 022§l 3 5 72 DI HiRH
1) F{LCTo % combination index (CI) {53 L T isobologram FEAT 2 F W THEEAM L 72, 4%
Isobologram fi#ATIX, {EH SH/-RED T 1 v FEZEMRTHEO, 2 FIZ20FH LIEEO 7 12 > K
PNERR K0 FUSE] (CT < 0.9) I2A7E L CWO AU R, EARAHT (0.9 = CT S 1.1) L& L
TWVIUSFINZh SR, EAR L 0 AMA (CL > 1.1) IThEE L COAUSHEPI R LR LTV 5, AEl,
10k @ 25,50, 100 nM & TMZ @ 12.5, 25, 50 uM O E TE N LA T, isobologram
FEMTIC X DR L. DFAFEEEZ CLAEIC K Vel L7z, U251 12%9 % 10k & TMZ % EDso 35
FOVEDss T L72ERD 7 m » MEIWF AL B L 0 FEARNCAFE L. £ O CLEIL EDso D
& X 0325, ED;sD & X 0.765 TH Y, FHEM 72RO HEEIER 23 H S v 72 (Figure 10),

RIZ, JCI-20679 & 10k D TMZ & OFFELR R Z i L7z, £7°. JCI-20679 & 10k 7% EDso
BLOEDs 2R/ IREICHH Lz, 10k (X, EDsold 43 nM. EDs i 103 nM O IZ CHHFE
AR LTz, %L T JCI-20679 1% EDsol% 179 nM., ED»s 1% 638 nM D EE I CTHRIN « AH3E%)
RERLIZZEND, U 10k OFPMEWRETHHMREZ R L TWD, X T, %% ® EDs
o LTc & ZOOFHZIRICER T 5 & 10k [TFHFEZE (C1=0.325) Z7~ L, JCI-20679 [ ZFH/N
ZhE (CT1=0.972) Z/RLTCWVWAHZ EMND, 10k X ICI-20679 LV & @ W OIS EIFFTX 5
ZEDRE ST,
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Figure 10. Analog 10k and TMZ show synergy in U251 cells. U251 cells were treated
with 10k and/or TMZ, and cell proliferation was assessed as described in the Experimental
Methods Section. The isobologram analysis of 10k and TMZ at EDsy and ED7s concentrations is shown,
with the combination indexes in the box below.

ZOKE, Sk (Ohta et al., J. Med. Chem. 2023, 66 (9), 6403-6413.) DX 5 DL EWMH B %%

WL CHIH LT,
HIUTE  ~ v AH SRR IEEE I B 5 AMPK OFEMALO A

JATIFZE S LT, JCI-20679 12X b=y KU THEREABAET 5 Z L I2 X W AMP/ATP tb %1
ML, AMPK OiEMHALZ A L CHIEIIGIE 2~ T 2 @G s Cnd, ¥ 22T, FH
XIS U 7235584K 10 12388V T H AMPK OTEHE(LEEA MFTT 52 L & L, U UER{k AMPK
(p-AMPK) D% /37 B &L, p-AMPK (T 2R AL L7y = 2% 7wy METIc
L V1T-7 (Figure 11A), GAPDH%#r—7 4 > 7 2 ba—/,L L LTHW, N> REERL
L. p-AMPK D% L 37 O3B 27 L7z, HEFEIEIEME 2R S 20V EA 10d 1%, p-
AMPK % > /X7 B OFBLEOEMABBR v, TROHEAINGENTEME 2 7~ L2355 (10 B8 &
O 10K) 1E p-AMPK % /X7 E OFEBLEDOHEINABLH S 41, AMPK OIEPEL & HEFEHnTEME
DAL TWAHZ &2 RH L7, RIZ 10k O AMP/ATP bea I L7z, BHEIEE 500 nM D
10k % B MRIC/ER &= 8 2 A, ATP O (DMSO: 1.00+0.02; 10k: 0.58+0.18).
AMP OEINNELH 3L (DMSO: 1.00+£0.08; 10k: 1.50+0.44), Z DfEHE, AMP/ATP LEAHE K L
72 (DMSO: 1.00+0.09; 10k: 2.91+1.10) (Figure 11B), ZAL 5006, YK /87 BT RMI TIE
HDHHOD, KFEE101L) — RMEAWTH 5 IC1-20679 & [FERIZ AMPK OiEME(LE /1 LT
HREINHTEYE 2 R 2 & DR S L7,
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Figure 11. Analog 10k activates AMPK and increases the AMP/ATP ratio. (A) Expression levels of
p-AMPKa proteins in the GSCs treated with 500 nM JCI-20679, 10k, 10j, or 10d for 48 h. (B)
Intracellular AMP and ATP levels in GSCs treated with 500 nM JCI-20679 or 10k for 48 h. The
AMP/ATP ratio calculated from the AMP and ATP levels (n = 8; *P < 0.05; ***P < 0.001, Dunnett’s
multiple comparison test).

ZOKIE, Sk (Ohta et al., J. Med. Chem. 2023, 66 (9), 6403-6413.) DX 6 DL EWMH B %%
HLTHIA L,

B~ v AR KO MRS A SWAS HIIEIZ) 3 5 AR HUIEEHS
PEDFHAT

LY — MMt & LTo 10k OfFMEEZFHIT 2 72912, BEFESMRSHE~ Y 2E7
VB RWTEHEE L7z, BEEREGRMET T L~ AL, T luciferase & fs 1 238 A L 72 B IE
A 2 RIS 5 2 LI KD AERC L7z, 476568 BAE H 225 10k % 10 mg/kg D HETHE
PEPNIZH# 3 A5 U7z, EFR M ik, S8, B S0 itk o 4, £ 7213k
HD 20%LL LD EZFTHEIY A X K & LT Kaplan-Meier Hiff % {ERk L 7= (Figure 12A),
77 7 OFENTALF B, MM AETFEREZRLTEBY, SFAICB T D RHEFEEELT
W5, 10k F 58 (BRI RE 28 H) &, 2> b e — LRt (CEFHIRI P E 14 B) OA4SF
7% log-rank test | THUE L72 & 2 A, 10k 52 X DR ARIA B R EFROUGEDHO L
7=, WiZ. 10k OHEETEMEZ luciferase DFEIET 7 F %4 L Calli L7z, BAE 3 W
|2 D-luciferin Z JEENIZE G- L, BHEORKE S 23 THIEOMRMFE R %L Figure 12B & L, %
DFEREEE 7 2~ k L7z (Figure 12C), Figure 12B TIXFEIETRE DK ME £, Figure 14C
TIHEREAREMO P RAEN NSV EFHBEORE IBN/NSNWZ LEEZRL TN D, TOREHE,
10k B EHZOFBEREIT, avr b= BIYLEEEKTFLEZZEND (22 hr—L
#:22.5429.5 ;10k: 1.1£0.8), 10k (FAERNIZI U TRREEREG AT O BEFE &2 45 Z & AVUR &
iz,
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Figure 12. Analog 10k prolongs overall event-free survival. (A) Event-free survival rate in mice
transplanted with GSCs in the brain and treated with either solvent or 10k (10 mg/kg; n = 4 in each
treatment group). The event-free survival rate was analyzed via the Kaplan—-Meier method (*P < 0.05).
(B) Glioblastoma size assessed by the bioluminescence intensity in mice. (C) Luminescence values after
3 weeks of treatment are shown (n = 4; *P < 0.05).

Z OIIX, 3CHR (Ohta et al., J. Med. Chem. 2023, 66 (9), 6403-6413.) DX 7 DILA W7 % 2

BLTHIALE,

10k OBIFEMELISN OB D2 HMEZFHET 5 2 &2 HAIZ, & MEBRS A SW48
AT Vv~ T A% W TR L7, 10k 2 20 mgkg ORI THEAE 3 B B2 BIEENIC
ARG Lz, 10k OFUEEHEMEL, ~ 7 AKENS / F 2 %2 AV TG O B & A
L, SRR AFHEN (EEXEE )X0S5 ICTHRIEL, fMtiLz, 77 7 OfflhiI B A
Z0 B & LRl A, M ARSI BT DB AR 2 78 LTV 5 (Figure 13A), #5-B44
o 3.5 W% O GHOFEEEE A X133t~ 7 28 & el U TR 35% Jdd L7z (10k:
352+73 mm®, =2 b —/ LR 9974180 mm®), Z DFEENS . 10k IXBEERE LIS O E I O
LA RICHEIT A2 LA LN LTz, E£7-, Figure 13B TII#E 5L 3.5 BE% O~
ADFLERBEEZ R LTEY, v U RAOFEREERDZBIN L 720 o7cicd, 2o A&
KRETHDZ EDREBENT= (Figure 13B), Z DFEF 5 10K 1L B ZEREE AN LIS O L FE D
DIANCET U CHPUESEME 2 /R 3 rTREMEDS R STz,
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Figure 13. Administration of 10k inhibits tumor growth in the severe combined immunodeficient
(SCID) mice bearing a human colon cancer SW48 xenograft. (A) DMSO/EtOH (control) or 10k (20
mg/kg, n = 8 in each treatment group) was intraperitoneally administered daily from day 4 onward.
Tumor volume was calculated as 0.5 x (major diameter) x (minor diameter)®. (B) Bodyweight after 3.5
weeks of treatment is shown (**P < 0.01, Mann—Whitney U test).

ZOKIE, Sk (Ohta et al., J. Med. Chem. 2023, 66 (9), 6403-6413.) DX 8 DAL EWMH B % %%

BLTHIALE,
FIUET AR AETENE 2R LT R O TR A B O

B PURETEE 2R Lz 10k O X W E TROAHR AR L-, H /% _HEH T, K
TINFRNEOR ORI DFEA OFEERENFELISERT LI BN E LIEREBARHAL
TWER, LVETETOAKRE BICE Fax VA R#E LR VWARERGT L7z, Joib &
FILCR)=F Lo 7Y a— 2 #HFEERE LT, 7TAXUEAIE LT 1-3— KT8
F23 ZHWT 2 BIOZ—T ACEUS ATV, 2 BERE 45%DINERTT ¥ MK 27 21572, =
AIVE T ERBEDOFIEIZ LV EIT - MRS 2 212K Y 10k Z 5 R L7 (Scheme 5),
SHE THHORREE IR 7 TRE, IR 17%I28F LT, AREITR 5 TR, BRI 31%THH
Tl 2 TREEME L, MIERIE 14%0m B L7z,
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Scheme 5: Alternate synthetic route for 10k production without the protected group. Reagents and
conditions: (a) 1-iododecane, NaH, 15-crown-5 ether, DMF, 0 °C to rt, 46%; (b) 23, NaH, 15-crown-5
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ether, DMF, 0 °C to rt, 98%; (c) PPhs, H,O, Et,0, 0 °C to rt; (d) thiophene-3-carboxylic acid, EDC - HCI,
DMAP, THF, 0 °C to rt, 85% from 27.

U — F{LAW ICI-20679 D 23 THE & Hele U ¢, §5ER 10k 138 5 TRIC TR AEETH
%, F72 10k 1%, JCI-20679 LV & TMZ & &EWFHESEZ /R L, JCI-20679 & [FAIERIC AMPK
ZIEMAE LTz, D DFRERND ., 10k [ IERES Rfoins A ) — Meg & L THIfF T
x5, LEDO X ST, FEHIX JCI20679 & [AIRREDOEYIEMEEH Loo, LR THKHE
RHERE LT Z STk LT,
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(TKI) 2MEH STV D 3, ZAUT T DIERRTIMEO G D72 O 2 IR IR & L TIRER
ThHY, é%&éﬁ@@%%%&mﬁiﬂ*b%hfméo_m%%%ﬁ#ﬁmﬁ%@wf
D—>L LT, OXPHOSHEREMTLIE L TV D Z ERHME SN TERY, 7' I hav R U THERE
FHEAITHDHLA NELILETKI THLT 77 T =7 O0HICL Y, 777 F=7 DIRFK
PUERRIC R T 2GR B35 Z E @A SN TS, ? Z20zd, 2 ha v KU THEED
PR, DS A oDinifilig & L CTHIfF S5,

FEFIL, BT TR LS 10k OIEMEHETRA B & U 7oETE A BT 2 2 BR
T5EEHIT, b Ml AS49 MRS xTT 2 AMTEEZ R LT, FPamCib X7z X 912,
10k D=F L7 ) a— VEAE, BERE X OF OB ARG % 5 FEIC O\ T
RET L7z,

BH SRR OG K

RN, 10k D=F L7 ) a— )VEAEIC L AT LA HET 5 70Ic b =F L
Y7 a— VARG T 558K 16af 2GR Lo, BROFHEMRIL, 10k OF— 5
DEMREEZISHT L2 EICEVAEKRTEDL EEXT, 7. KETAFUEHBIOY v F
— IS 10k & R CE S TH DB EK 16a, 16d B L 16f 2k LT-, HilkOY=F L7
Ua—129ll% L T1-3—RFHrBLO232HWT2RIOMEMKGIZE Y 7 Nk 31a
2157, WIT31la OT ¥ REEETTL, MEMURIZEY 16a %2157, 7 FI=FL 7=
—NVBIORNZZF LT a— UG E AT 258 16d 35 L O 16f 1%, RS 5 %
JEE29b FE 7215 29¢ 2l LT, [RIRRERIZ £ U 5 Ak L7 (Scheme 6).
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Scheme 6. Synthesis of analogs 16a, 16d and 16f. Reagents and conditions: (a) 1-iododecane, NaH,
DMF, 0 °C to rt, 30a (38%), 30b (45%), 30c (55%); (b) 23, NaH, 15-crown-5 ether, DMF, 0 °C to rt,
31a (71%); 31b (73%); 31c (63%); (c) PPhs, H,O, Et,O, 0 °C to rt; (d) thiophene-3-carboxylic acid,
EDC-HCI, DMAP, THF, 0 °C to rt, 16a (86% from 31a); 16d (97% from 31b); 16f (69% from 31c).

WIZ, 16d EITRBRLIRESOTAVXRNEEAFT HT M7 2F L7 Y a—/LaHEK 16b-—c
AR LTz, STERBEZI® mono-TBDMS-7 k7 =F L > 7Y a—)L 338 25 L, Db
2 LT 23 2N TT X b3 5 Z LI L0 FREEDOILER T TBDMS {Ri# 7 2 Rk 34a %
57-. 34a® TBDMS & Biffi# L CH M7V a—138a %250 b, -3 — F~T X %
HAOTHIEEZMET A2 EICL DT Y NIK 36a 24572, 36a O7 ¥ REEAE T L TE T
SUR3Ta~EEHR LD, FAT 2 3- DR UEEE AT Z LI LV FEEIK 16b %
1372, U —8HENLIC n-/ = VEHE AT 255K 16 13, ST ORI EZFT L7 V%0
LR M2 L, A CFEIC LY AR L 72 (Scheme 7),
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Scheme 7. Synthesis of analogs 16b—c. Reagents and conditions: (a) TBDMSCI, NaH, THF, 0 °C to
rt, 40%; (b) 1-azido-bromoalkane, NaH, 15-crown-5 ether, DMF, 0 °C to rt, 34a (76%); 34b (56%); (¢)
n-BwuNF, THF, rt, 35a (80%); 35b (93%); (d) Alkyl iodide, NaH, DMF, 0 °C to rt, 36a (74%); 36b
(81%); (e) PPhs, H>0, Et;0, 0 °C to rt; (f) thiophene-3-carboxylic acid, EDC+HCI, DMAP, THF, 0 °C
to rt, 16b (55% from 36a); 16c (84% from 36b).

U o B =8I n-~F U EEFTH X T LY a—LFER 16e 1T, 1-X0 DL
FXT6-THEATY L BETIAFMAIE LTHWTEREITY 2 L2 LT, FHEK 16e
1%, 30¢ [ZH LT 1-7 ¥ R-6-7 FAAFH U ZHOIUE, ZRETERRICAKRTES L5
Rl LIPLRBL, —EICT ¥ FEEZFFOMEMITIEREZE T2 EBHMLNTED
ZDOFEEX (CHOYN b TEEN D, (CHO)N L & W EE 2 R 971 Efabikid/h & <
(CHO)N 723 3 K DALEWNTZ DB NCERE T 2 ME L FEDILTND, 1- 7Y R-6-7 1E
AFY UL CON =2 LIBROERERH Y . BREMOBLED Z OB AL, 2T
TV REEGHEFT CTEAT ORI TCOARERETT 62 L, £7, 30¢ Z CHREEEN D
FIETHEK L 1"V Fv-6-7TaE~FTH 2 HWNTTLF L, X T (Bn)
T—T UK 38 Z 5k L7z, e T 38 O Bn FEAHEMUKFRIETIC L O BREL, HHT L
:—»39%%kotPn%v%%37$mﬁm TV RS sk TV RIR
41 21572, 16a & [A USRI TEIL, MAUSIAHT 2 L2 X 0 IrZOFHER 16e 25
i% L 7= (Scheme 8),
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Scheme 8. Synthesis of analogs 16e. Reagents and conditions: (a) 1-benzyloxy-6-bromohexane, NaH,
15-crown-5 ether, DMF, 0 °C to rt, 61%; (b) H (3 atm), 10% Pd(OH),-C, EtOAc, rt, 89%:; (c) I, PPhs,
imidazole, CH>Cl,, 0 °C to rt, 91%; (d) NaNs;, DMSO, rt, 94%; (e) PPhs, H,O, Et;0, 0 °C to rt; (f) 3-
thiophene carboxylic acid, EDC-HCI, DMAP, THF, 0 °C to rt, 74% from 41. Bn = benzyl.

BB L O OSSR BRI 2 B0, B 2 EFEER L O 2 AT
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P, ZObDITH LT 2-F A7 2V IR VB EESEDLZLICLY 22FF 7 =0
VAR R I RFBEK 16g 21572, OB AR FH I RFHER 16h B LV 16§ b RO THEIC
E VA LT, WICEMSBAICANLVE T I RiEGEA T 258K 16k-m 1%, 28 IZXf LT
WHRELTNIZTFATIVEMEHL, MRERZFARLET Y — A VEF=Lr7rl) K%
ZHWD Z L L FREE DI TE L L7z (Scheme 9),
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Scheme 9. Synthesis of analogs 16g—h and 16i—m. Reagents and conditions: (a) PPhs;, H,O, Et,0,
0 °C to rt; (b) Ar-COOH, EDC-HCI, DMAP, THF, 0 °C to rt, 16g (86% from 27); 16h (53% from 27);
16j (98% from 27); (c) Ar-SOCl, Et;N, CH,Cla, rt, 16k (77% from 27); 161 (71% from 27); 16m (94%
from 27).
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(Scheme 10),
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Scheme 10. Synthesis of analog 16i. Reagents and conditions: (a) n-BusNF, THF, rt, 98%; (b) 1-
iodohexane, NaH, DMF, 0 °C to rt, 43%; (c); PPhs, H,O, Et,0, 0 °C to rt; (d) 1-methyl-1H-pyrazole-5-
carboxylic acid, EDC+HCIl, DMAP, THF, 0 °C to rt, 69% from 44.
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Figure 14. (A) Structures of lead compound (JCI-20679 and 10k) and analogs 16a-1. (B) Cell viability
profile in A549 cells treated with compounds. A549 cells were treated with DMSO, 500 nM compounds
for 3 days, and WST-8 assay was performed (n = 9). *p<0.05 and ***p<0.001 by Dunnet’s multiple

comparison test.
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Figure 15. Analogs induce phosphorylation of AMPKa proteins. (A) Expression levels of p-AMPKa
proteins in A549 cells treated with 500 nM JCI-20679, 10k, 16a, 16¢, or 16h for 72 h. (B) Expression
levels of p-AMPKa proteins in A549 cells treated with 0.1, 0.25, 0.5, 1 uM 16¢ for 72 h. Protein
expression was evaluated by western blotting. (C) Viable cell number in A549 cells treated with 0.1,
0.25, 0.5, 1 or 2 uM 16¢ for 72 h were assessed with trypan blue exclusion assay. (**p<0.01 and
**%p<(0.001 by Dunnet’s multiple comparison test)
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Figure 16. Tumor growth and body weight changes in nude mice bearing a human lung cancer A549
xenograft. A549 cells were implanted into CB17 SCID mice, and DMSO or 16¢ was intraperitoneally
administered three times a week (n =12 for DMSO, n = 14 for 16¢ group). (A) Tumor size was measured
once a week. The graph represents tumor volume expressed as the mean + SE. *p<0.05, ***p<0.001 by
a two-tailed Student’s t-test. (B) Bodyweight after 4 weeks of treatment is shown as a boxplot.
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B—® TlX, JCI-20679 @ THF 8853 % b U =F L > 7 U a— ) UREIEIZE R L7275k 10
AR L, BEEREEAGIZ kT D AINHITE M 2 RN L 72, = OfEE. THF B4 4 flils1b
L CHIEMHEAHMER T& . TOEMEHEMRIZIE, —EDOR S ORI T VX VHOFERLETH
DT EDBH LN T, BHERIEFEIENEMEZ R L2 10k 2 W T S 572 5 BTG THEORE
iz T/ L 2 A, TMZ OREZFHAFCHE BT 52 L2 RM L7, 512, 10k XV —F
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<BRRDH>

AEBRICERL . SSOSITFFITHATTN R WIRY | EREIIT VT RS T TITo 72, il
S Mp) 1. v R A E F I RS E RS SMP-500 A W THIE L, T
TRMIETH D, KIBEEMEKILEZ L7 hL (‘(H.NMR), RFELZRSILE A7 L (BC-
NMR) /%, Bruker Ascend™ 500 ('H: 500 MHz; *C: 125 Hz), JEOL ECS-400 ('H: 400 MHz; *C: 100
Hz) % 721 Bruker Ultrashield™ 300 (‘H: 300 MHz; '*C: 75 Hz) DWWz H L, 7 7 A F
N T rEIIZaaR v Ad ZNEEEE L THIE L, 2RERNOFLHEIL, singlet,
doublet, triplet, quartet, quintet, septet, multiplet, broad % % #LZ41 s, d, t, q, qn, sep, m, br &l L7z,
TRAMNRIN A2 b (IR) 13 S HE FTIR-8400S % JH V72 IEE & 7213 JASCO FT/IR-4600 Fourier
Transform Infrared Spectrometer % F\ 7= Attenuated Total Reflection (ATR) %12 & 0 #HlE L7,
By fRBEE = AT (High-resolution MS) & OVEL & 43 AT (MS) 1%, JEOL SX-102A (FAB),
SHIMAZU LUMS-IT-TOF (ESI), &% 7213 JEOL JMS-GC-mate II [EI, CI (& X DRI T CLIZ,
chemical ionization 7R 97)] DWTInEHWTHIE L, #Er a~ 7 Z 7 ¢ — (TLC) I,
Merck silica gel 60 Foss & Nz, 0BG 7 v~ 27 Z 7 ¢ — (PTLC) (2% Merck silica gel 60
Foss (R 0.5 £721% 1.0mm) Z W\ o, ARy FORRMIZIE, UV R E73863EE LT
5V Y TT UM ) — VIR ETL 25% 8T T = AT VT v RImX ) — VIEIR A
L, MBWEDREAICL VT, =T VAT T a~x N IT 7 4 —DWHE
Al & L T, KANTO CHEMICAL silica gel 60N (spherical, neutral, 63-210 um) % 72 /% FUIJI
SILYSIA CHEMICAL CHROMATOREX PSQ 100B (60-200 pm) & =, 75 v as U B4
NHTLhra~ NTT7 4 —OWFERIE LT, Merck silica gel 60 (15-40 um) % 72, AW
TEPE % 3R L 72 LA Wik, A2 712 SHIMADZU LC-10ATVP | 485N AT B0 S A HH 88 12
SHIMADZU SPD-10AVP, % 7 A2 COSMOSIL 5Cs-Ar-II 5.0 um (4.6 mm x 250 mm) %7213
CHIRALPAK IB 5.0 um (4.6 mm x 250 mm) % A\ 55 @idikik 7 v~ ~ 7' 7 4+ — (HPLC)
(S L DML 95%LL ETH D Z & 2l Uiz, MEIAFCHR LA b OIXE -7 /L AF
AR A S REAIE . B bk RS, 70 T 4 7 2 7 RSt BB bk
A, v 7 <7 v R » T8 E 721X combi-Blocks #4272,

i EE O FEBR

13.16.19.22-Tetraoxa-1-tricosanol (18)

[OV\O/\(%\/OH

O.
07 >"""Me

18

38



F)x=F L7 ) a—E ) AF)LT—T ) (1.24 g, 7.57 mmol) DK DMF (5.0 mL) IA%
12, K& FTAFEILT B U 7L (60% in oil, 182 mg, 4.54 mmol) Z M1z, =i T 50 /rMiE# L
77o FHET12-7 2E-1-FTH / —/L (0.669 g, 2.52 mmol) Dii/k DMF (5.0 mL) % i1z, [F&
T4 Uiz, |IRCTKZMA, BiE=T L% AWl L7z, fafiftiks w3
EIed L, JOKMEET MU U AW TS Y-, BIE T CREZREEL, BEEY 7T v
VaiTLhruvw NTTT 4 —(m-~FH U HEBRT TV =51t L) IC XD ER L, 18(0.542
g, 62%) & 137,

A B IR Y): "TH NMR (400 MHz, CDCls) §: 1.26-1.31 (m, 16H), 1.55-1.59 (m, 4H), 3.39 (s,
3H), 3.45 (t, 2H, J = 6.8 Hz), 3.54-3.60 (m, 4H), 3.63-3.68 (m, 10H); >*C NMR (100 MHz, CDCl;) ¢:
25.6,25.9,29.31,29.32, 29.4 (3C), 29.5 (2C), 32.6, 58.8, 62.7, 69.9, 70.3, 70.4, 70.5 (2C), 71.4, 71.8;
IR (NaCl) cm™: 3466; MS (EI) m/z (%): 348 (0.2) [M]", 103 (34.6), 85 (62.1), 83 (91.8), 59 (100.0), 58
(59.2), 55 (53.4); HRMS (EI) m/z: Calcd for C 9HaoOs: 348.2876; Found: 348.2874 [M]".

13.16,19.22-Tetraoxa-1-iodotricosane (19)

EOV\O/\M?\/ !

0.
07 """Me

19

N Z7xz=/LARAT 4 (439 mg, 1.67 mmol) 33 LA I ¥ V' —/L (310 mg, 4.56 mmol) Dt
/K CHCL, (6.0 mL) &HKRIZ, K& T T3 73 (424 mg, 1.67 mmol) Z %, =R THEYET 30 47
M L7z, BUSIEIZ 18 (530 mg, 1.52 mmol) DK CH.CL (7.0 mL) Z[FIECTINA., T
[FRE T 22 BefsE Lic, =i T AieT b U o Lok a2z, Bilk— L2 v
THhH U7e, fafnitiok a2 VT 2 B L. KRR U v A2 DTz S 7z, 3
JEF T2 BEL, WiEx 7 7y a7 bhru~vy NI 7 40— m-~FH o Hiig=F /L
=5:1to 1) IZE VIR L, 19 (596 mg, 86%) & 157=,

HEAFEHHRY: 'TH NMR (400 MHz, CDCl3) J: 1.26-1.42 (m, 16H), 1.58 (qn, 2H, J = 7.0 Hz),
1.82 (qn, 2H, J=7.2 Hz), 3.19 (t, 2H, J = 7.0 Hz), 3.39 (s, 3H), 3.45 (t, 2H, /= 6.9 Hz), 3.54-3.60 (m,
4H), 3.63-3.68 (m, 8H); *C NMR (100 MHz, CDCls) J: 7.4, 26.1, 28.6, 29.47, 29.53 (2C), 29.6 (2C),
29.7, 30.6, 33.6, 59.1, 70.1, 70.6, 70.65, 70.68, 70.8, 71.6, 71.9; IR (NaCl) cm™': No characteristic
absorptions were observed.; MS (CI) m/z (%): 459 (49.0) [M + HJ", 292 (100.0), 103 (54.2); HRMS
(CI) m/z: Calcd for Ci9H4olO4: 459.1971; Found: 459.1966 [M + H]".

13.16,19.22-Tetraoxa-1-azidotricosane (13)

[OV\O/\(\/)?\/M

O/\/O\Me
13
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19 (228 mg, 0.470 mmol) O ik DMSO (4.7 mL) {&iEIZ, iR T7 4k F F U 7 A (61.2 mg,
0.941 mmol) ZM% ., [FHET 2 KFEEFR L7, KZ Iz, ELO ZHWTH L7z, =R TK
ZMMZ. EbO AWM Lz, AKZHRWT 2 [BIYEE L, fafiitikz v 2 [y L,
HEKBREET N U A E AW CHE S, WIET TR E L, RiEEx 7 7 v a7 L7
n~ 777 4— (-BEE=TF L iR F L = 1:22) (X 0 EERLL . 13 (176 mg, quant.) %15
776

(03B B IR ). "H NMR (400 MHz, CDCls) 6: 1.26-1.38 (m, 16H), 1.54-1.63 (m, 4H), 3.26 (t,
2H, J=7.0 Hz), 3.38 (s, 3H), 3.45 (t, 2H J = 6.9 Hz), 3.54-3.60 (m, 4H), 3.63-3.68 (m, 8H); *C NMR
(100 MHz, CDCl5) §: 26.1,26.8,28.9, 29.2, 29.5 (2C), 29.58, 29.61, 29.64,29.7, 51.5, 59.1, 70.1, 70.57,
70.64, 70.7 (2C), 71.6, 72.0; IR (NaCl) cm™: 2098; MS (CI) m/z (%): 374 (17.3) [M + H]", 346 (53.8),
270 (27.8), 226 (35.5), 198 (94.5), 182 (100.0), 103 (36.9); HRMS (CI) m/z: Calcd for CioHsoN30s4:
374.3019; Found: 374.3024 [M + H]".

13.16,19.22-Tetraoxa-1-tricosylamine (20)

EOV\O/\M?\/ Nz

O/\/O\Me

20

13 (464 mg, 1.24 mmol) D L/K EtO (6.2 mL) I§HEIZ, KW T R U 7 ==L kAT 1 (326
mg, 1.24 mmol) Z 1%, =T 5o L7z, [FIRTK (6.2mL) Z 0%, [FlE T 22 FEfH
L7z, | TONKEEEZINZ T, pHE LIS L72%, EuO ZHW T L7, KE% 6N
KEE(ETF R U D KR AEIMNZ T pH A2 11T L2, EeO # W CTHiH L7z, JBUET T
A28 5 L. 20 (427 mg, quant.) Z1537-,

HE T v 7 ZRER: 'THNMR (400 MHz, CDCls) 6: 1.26-1.33 (m, 16H), 1.40-1.47 (m, 2H), 1.52—
1.61 (m, 2H), 2.68 (t, 2H, J = 6.8 Hz), 3.39 (s, 3H), 3.45 (t, 2H, J = 6.8 Hz), 3.54-3.59 (m, 4H), 3.63—
3.67 (m, 8H); *C NMR (100 MHz, CDCL3) 6: 26.1, 26.9, 29.50, 29.52, 29.61 (3C), 29.64 (2C), 33.9,
42.3, 59.0, 70.0, 70.5, 70.58, 70.62 (2C), 71.5, 71.9; IR (CHCl3) cm™: 3378; MS (CI) m/z (%): 348

(92.3) [M +HJ", 316 (22.6), 272 (34.1), 244 (21.5), 228 (60.7), 200 (100.0), 184 (63.2); HRMS (CI) m/z:
Caled for C1oH.NOy: 348.3114; Found: 348.3107 [M + H]".

N-(13.16.19.22-Tetraoxatricosan-1-vl)-thiophene-3-carboxamide (10a)

H
[O\/\o/\mﬁ\/N NS

o. o)
0" >"""Me

10a
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20 (212 mg, 0.610 mmol) MMk THF (3.1 mL) IIRIZ, KW FCTF AT = >3-V AR Uk
(156 mg, 1.22 mmol), 1-3- AT INT I /) 7Fa EN)I-=F L HILRTA I REMRIE (281 mg,
1.46 mmol) B L O NN-V A F/-4-7 X ) U T (149 mg, 1.22 mmol) Z Nz 7=, =@ T 22
RpfI R L7z, | T, KZMA T, BT L& HW Tt L7e, fafngfikz Huv T 2
B L, KNG~ 7R U Lx O TR, JBE T Ol A B L L, RiEx> YD
TNRT LT a~x NTT77 4= n-~F 2  JigpF /L =1:2) THE L., 10a (247 mg, 89%)
RFT,

{7 v 7 ZRER: M.p. 39.3-42.0 °C; '"H NMR (400 MHz, CDCl3) §: 1.26-1.33 (m, 16H), 1.54—
1.66 (m, 4H), 3.38 (s, 3H), 3.39-3.46 (m, 2H), 3.54-3.59 (m, 5H), 3.63-3.67 (m, 9H), 5.97 (s, 1H), 7.33
(dd, 1H,J=5.0, 3.2 Hz), 7.36 (dd, 1H, J=5.0, 1.2 Hz), 7.84 (dd, 1H, J = 3.2, 1.2 Hz); 3*C NMR (100
MHz, CDCls) 6: 26.0,26.9, 29.2, 29.36, 29.44 (4C), 29.5,29.6, 39.8, 58.9, 69.9, 70.4, 70.47, 70.49 (2C),
71.4,71.8,126.0 (2C), 127.8, 137.7, 163.0; IR (NaCl) cm™: 1651; MS (EI) m/z (%): 457 (12.6) [M]",
310 (61.3),294 (45.8), 111 (100.0); HRMS(EI) m/z: Calcd for C2sH43NOsS: 457.2862; Found: 457.2856
M]".

N-(13,16.19.22-Tetraoxapentacosan-1-yl)-2-methylthiophene-3-carboxamide (10b)

H
[O\/\O/\(\/)g\/N NS

O. 0]

10b

FH T 2 B3-HIVREORDVIZ2-AFNTF 7 = -3- 7 )ViR g% VT 10a & [FIER
OFEIC L O RISEAT, YU ATN BT A a~< NI T T 4 —m-~FH o  HipTF L =
1:2) THRE L. 20 (200 mg, 0.575 mmol) & 2-A FILF A7 = -3-H /LR VR (164 mg, 1.15
mmol) 7> 5 10b (262 mg, 97%) Z1537-,

W8 3% B IR : "TH NMR (400 MHz, CDCls) 6: 1.26-1.33 (m, 16H), 1.58-1.59 (m, 4H), 2.70 (s,
3H), 3.38 (s, 3H), 3.41-3.47 (m, 4H), 3.53-3.68 (m, 12H), 5.76 (br, 1H), 7.03 (d, 1H, J = 7.2 Hz), 7.08
(d, 1H, J=7.2 Hz); *C NMR (100 MHz, CDCl;) §: 14.5,25.8,26.8, 29.1,29.2,29.27,29.31 (4C), 29.4,
39.4,58.7,69.7,70.17, 70.24, 70.3 (2C), 71.2, 71.6, 121.3, 126.3, 132.0, 143.7, 164.4; IR (ATR) cm":
3334, 1632; MS (EI) m/z (%): 471 (18.3) [M], 324 (32.2), 125 (100.0); HRMS(EI) m/z: Calcd for
C2sHasNOsS: 471.3018; Found: 471.3021 [M]*.

N-(13.16.19.22-Tetraoxapentacosan-1-yl)-4-methvlthiophene-3-carboxamide (10c¢)

Me

H
[0\/\0/\%\/“ NS

O. (@]
0 >"""Me

10c
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FH T 2 3-TIVR DRI VI 4-ATF VT AT = -3- 71 )UK Vg% VT 10a & [AEE
DOBEIZ LV SIS EATV, YV B TPV T A7 a~ NI T 74— m-~FH v BT L =
1:2) THERI L. 20 (105 mg, 0.301 mmol) & 4-AF/NFF 7 = -3-T /LK EE (85.6mg, 0.602
mmol) 7> 5 10c¢ (138 mg, 97%) Z1537-,

WY 'TH NMR (400 MHz, CDCls) 6: 1.26-1.33 (m, 16H), 1.58 (br s, 4H), 2.42 (s,
3H), 3.38 (s, 3H), 3.37-3.47 (m, 4H), 3.53-3.67 (m, 12H), 5.84 (br, 1H), 6.93—6.95 (m, 1H), 7.58 (d,
1H, J = 4.4 Hz); *C NMR (100 MHz, CDCls) J: 15.4, 25.9, 26.8, 29.2, 29.3, 29.38, 29.43 (4C), 29.5,
39.6, 58.8, 69.8, 70.3, 70.38, 70.41 (2C), 71.3, 71.7, 122.5, 127.0, 137.1, 137.3, 164.8; IR (ATR) cm":
3335, 1635; MS (EI) m/z: 471 (22.1) [M]", 324 (43.1), 308 (30.2), 125 (100); HRMS (EI) m/z: Calcd for
C2sHysNOsS: 471.3018; Found: 471.3014 [M]*.

N-(13,16.19.22-Tetraoxapentacosan-1-yl)-5-methylthiophene-3-carboxamide (10d)

Me

H
[O\/\O/\(\/)g\/N NS

0. 0
07 >"Me

10d

FH T 2 3-HIVR DRI VIZ 5-AF VT AT = -3-71)VR g% LT 10a & [AEE
DOEEIZE D IS ZETW, YUV BTNV IT A a<w NI TT7 4 — (n-~F o filrT L =
1:2) TH L. 20 (100 mg, 0.288 mmol) & 5-A T /LT A7 = > -3-J1 )L 7R 8 (82.0 mg, 0.577
mmol) 7> 5 10d (126 mg, 93%) % 157-,

HE T v 7 ZRER: M.p. 43.6-45.0 °C; 'TH NMR (400 MHz, CDCls) d: 1.26-1.33 (m, 16H), 1.53—
1.60 (m, 4H), 2.48 (d, 3H, J = 4.4 Hz), 3.38 (s, 3H), 3.35-3.47 (m, 4H), 3.53-3.69 (m, 12H), 5.91 (br,
1H), 7.01-7.02 (m, 1H), 7.58 (d, 1H, J = 1.5 Hz); *C NMR (100 MHz, CDCl;) J: 15.1, 26.0, 26.9, 29.2,
29.4,29.45 (4C), 29.50, 29.6, 39.7, 58.9, 69.9, 70.4, 70.45, 70.49 (2C), 71.4, 71.8, 124.0, 125.7, 137.3,
140.6, 163.1; IR (ATR) ecm': 3330, 1625; MS (EI) m/z: 471 (29.2) [M]*, 324 (45.3), 308 (29.5), 125
(100); HRMS (EI) m/z: Caled for CosHasNOsS: 471.3018; Found: 471.3023 [M]".

N-(13,16.19.22-Tetraoxapentacosan-1-yl)-4-bromothiophene-3-carboxamide (10e¢)

Br.
0O H _ S
[ N0V N
O. (@)
0 >"""Me

10e
FF T 23 TINR ORI 4-T T AT = 3- VR A VT 10a b [EIRE
OEEIZ XV SIEZEITW, YU BTNV BIT Ay a~w 8T T 4 — (n-~FH o FifRT L =
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1:2) THELL . 20 (200 mg, 0.575 mmol) & 4-7 B EFF 7 = -3-F /LR Bk (238 mg, 1.15
mmol) 7> 5 10e (289 mg, 94%) % 157-,

(4375 B IR ). 'TH NMR (400 MHz, CDCls) d: 1.27-1.39 (m, 16H), 1.53-1.67 (m, 4H), 3.38 (s,
3H), 3.41-3.48 (m, 4H), 3.53-3.69 (m, 12H), 6.67 (br, 1H), 7.33 (d, 1H, J = 4.8 Hz), 8.05 (d, 1H, J =
4.8 Hz); *C NMR (100 MHz, CDCl;) : 25.8, 26.7, 29.0, 29.1, 29.2, 29.26, 29.29 (2C), 29.31, 29.4,
39.6, 58.7, 69.8, 70.2, 70.29, 70.32 (2C), 71.2, 71.6, 107.2, 125.0, 131.0, 135.7, 161.6; IR (ATR) cm":
3307, 1644; MS (EI) m/z: 537 (4.7) [M + 2", 535 (5.5) [M]", 388 (19.2), 83 (100); HRMS (EI) m/z:
Calcd for CsH4:BrNOsS: 535.1967; Found: 535.1965 [M]*.

N-(13.16.19.22-Tetraoxapentacosan-1-yl)-5-bromothiophene-3-carboxamide (10f)

Br

H
[o\/\o/\%\/N %

O. (@]
0 """Me

10f

FA T 23BN RBEORDVIZS-T T T 47 = 3- VR B Z VT 10a & [REE
OEAEIZ LV IS EAT, YU ATNAN I T AIa~ NI T 74— m-~FH 2 FiRoF L=
1:2) THRLL. 20 (155 mg, 0.446 mmol) & 5-7 BEF A7 = -3-H /LR U (185 mg, 0.892
mmol) 7> 5 10f (209 mg, 87%) 137,

{7 v 7 ZRE A M.p. 35.6-37.0 °C; '"H NMR (400 MHz, CDCls) §: 1.26-1.32 (m, 16H), 1.53—
1.60 (m, 4H), 3.38 (s, 3H), 3.36-3.47 (m, 4H), 3.53-3.69 (m, 12H), 5.93 (br, 1H), 7.32 (d, 1H, J= 2.4
Hz), 7.74 (d, 1H, J= 2.4 Hz); >*C NMR (100 MHz, CDCl;) J: 25.9, 26.9, 29.2, 29.3, 29.4 (6C), 39.8,
58.8, 69.9, 70.3 (2C), 70.4 (2C), 71.3, 71.7, 112.8, 128.8, 129.2, 137.8, 161.8; IR (ATR) cm™": 3302,
1611; MS (EI) m/z: 537 (13.8) [M + 21", 535 (12.6) [M]", 456 (35.6), 388 (64.1), 59 (100); HRMS
(EI) m/z: Calcd for C24H4,BrNOsS: 535.1967; Found: 535.1962 [M]".

B B i THO FEER

8-(-Butyldimethylsilyloxv)-3.6-dioxa-1-octanol (12)

[O\/\OH
o~ ~OTBDMS
12
KFELF B U 7 L (60% in oil, 1.06 g, 44.0 mmol) D ik THF (80.0 mL) ¥&iEIZ, K F Tk
Jx=F L7 U a—/ (533 mL, 40.0 mmol) Z/N %, [FE T 10 0 L7z, FIRT-TTF
NI AFNATY N7 a ] R (7.23¢,48.0mmol) Z /2, iR T 3R L7z, =|IRTKREMN
Z. BT V& W THi Uiz, fafn&fiKkz AV Cie L, BKiifgE~ 7 x v v L% A
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WTCHIR ST, JME T CIBEZREEL, REEZ VTNV T A a~ NI T 7 4 —(n-~
X =T L =21t L) IZEDFER L, 12(7.06 g, 67%) %137, 12 D 'HNMR A7
R VIESCER D & —F L7z, ©

1-Azido-12-bromododecane (23)

Br/\(\’)g\/N3

23
12-7 0 %-1- R7 4/ —/1 22 (2.00 g, 7.54 mmol) D fli/K THF (75 mL) I&H&IC, K FTHY
T Z)VIR AT 42 (3.96 g, 15.1 mmol) N Z 15 oI L7z, FIRT, 7Y VLR R
A YT R EN (4.87mL, 22.6 mmol) BL Y T ==L UEET Y K (3.25 mL, 15.1 mmol) %
MMATzo 50 °CT 24 WpfE#E L72t2, WIE THRELZRE L, KiELZ 7 v o RV AL
Tet, YUVATNIT LI a~ NTT7 40— (n-~FH 2 FifgTT L = 20:1) THR L, 23
(1.74 g, 80%) Z4537=, 23 D 'HNMR A7 hVITSCROME E —F LTz, 7

1-Azido-21-(t-butyldimethylsilyloxy)-13.16.19-trioxahenicosane (14)

[O\AO/\%\/ Ns

o ~-OTBDMS

14

12 (200 mg, 0.756 mmol) D ik DMF (0.76 mL) ¥&iKIZ, K& T CARF{LT YU 7 A (60% in
oil, 36.3 mg, 0.908 mmol) Mz 7=, [FHE T 10 pMIEEE L7, 15-7 77 -5 =—F /1 (0.186
mL, 0.908 mmol) & 23 (439 mg, 1.51 mmol) % [FE T 7=, [RNE T 16 RefEfE#E L=k, K
TCAREMAZ, Bi—F L2 AW THIH L7e, K KO K A2 L Toe L, KA
B h) U LEZHWTHEISEZ, BETTEEZEEL, REL VTV DT LIa~

NTT 74— (m-~FH 2 ton-~FH o FEiETTF /L = 20:1) THR L, 14 244 mg, 68%) %
57,

BB HLIRY): TH NMR (400 MHz, CDCls) 8: 0.07 (s, 6H), 0.89 (s, 9H), 1.27-1.38 (m, 16H),
1.54-1.65 (m, 4H), 3.26 (t, 2H, J = 7.0 Hz), 3.45 (t, 2H, J = 6.9 Hz), 3.54-3.60 (m, 4H), 3.63-3.66 (m,
6H), 3.77 (t, 2H, J = 5.5 Hz); *C NMR (125 MHz, CDCls) §: —5.24, —5.21, 18.4, 26.0 (3C), 26.2, 26.8,
28.9, 29.2, 29.56, 29.57, 29.60, 29.64, 29.66, 29.73, 51.6, 62.8, 70.2, 70.8 (2C), 70.9, 71.7, 72.8; IR
(NaCl) ecm™': 2095; MS (FAB) m/z: 474 [M + H]"; HRMS (FAB) m/z: Calcd for Cp4Hs:N3O4Si:
474.3727; Found: 474.3723 [M + H]".

N-{21-(tert-Butyldimethylsilyloxy)-13,16.19-trioxahenicosan-1-yl}-thiophene-3-carboxamide (25)

44



H
[O\/\O/\(\/)g\/N S

O/\/OTBDMS @)

25

14 (1.17 g,2.47 mmol) Di/K Et,O (124 mL) IKIZ, KIGF TR Y 7= =)LIR AT 4 (972
mg, 3.71 mmol) M7=, =T 5/ L%, [FIET/K (124 mL) Z0x 7=, [FIE T 69
RFRR PR L 72t AR C 6M KER{bT R U o 2K Z M A, EbO & AW -ChliH L7z, MK
WileT bV v A E WS, JET., B2 E LT,

PR OPL/K THF (25 mL) IAIRIC, K FTFA 7 = »-3- LR g (0.633 g, 4.94 mmol),
1-3-VAFNT 2 ) 7aEN)3-2F LA VRYA 2 K (1.14 g, 5.93 mmol), L NN- A
FN-4-7 I EY T (0.664 g, 5.44 mmol) ZANZ 72, ZBIR T 28 MR L=, [RIE T/K
Mz, BT F L2 MO THI Lz, fafi ke v s L, BAKnET ) ULz
MAWTHgES g, WIET CEELREEL, REEZ I DTSN T A sa~ NI T7 14—
(n-~FV 2 HEETF L = 5:1t03:1) THEL L. 25(1.22 g, 89%) Z157-,

Fa Y w7 ZREAR: M.p. 37.2-38.8 °C; "H NMR (400 MHz, CDCls) d: 0.06 (s, 6H), 0.89 (s, 9H),
1.26-1.40 (m, 16H), 1.54-1.63 (m, 4H), 3.41 (td, 2H, J= 7.2, 6.1 Hz), 3.45 (t, 2H, J = 6.9 Hz), 3.54—
3.60 (m, 5H), 3.63-3.68 (m, 5H), 3.77 (t, 2H, J = 5.5 Hz), 6.00 (br, 1H), 7.33 (dd, 1H, J= 5.1, 3.0 Hz),
7.37(dd, 1H, J=5.1, 1.4 Hz), 7.84 (dd, 1H, J = 3.0, 1.4 Hz); *C NMR (100 MHz, CDCl;) J: —5.4 (2C),
18.2,25.8 (3C), 26.0,26.9,29.2,29.3,29.4 (4C), 29.5, 29.6, 39.7, 62.6, 69.9, 70.5 (2C), 70.6, 71.4, 72.5,
126.1 (2C), 127.8, 137.7, 163.0; IR (ATR) cm': 3326, 1625; MS (EI) m/z (%): 557 (5.9) [M]*, 500
(100), 294 (49.9), 111 (90.0); HRMS (EI) m/z: Calcd for CaoHssNOsSSi: 557.3570; Found: 557.3584
M]".

N-(21-Hvdroxy-13.,16.19-trioxahenicosan-1-yl)-thiophene-3-carboxamide (10g)

10g

25 (0.500g, 0.896 mmol) D7k THF (8.8 mL) I&KIZ, KB T TT7 vib7T K F-n-7F LT >
=17 A (ca. IM in THF, 8.70 mL, 8.70 mmol) Z /1 x 7=, =L T 1 FEHEH: L%, [FIE Cfg
LT =7 KERE M A, Big=T L% ATt L7e, fafiafKksz vk L,
HEAKBREET N UL ERHWCHE L, WIE T CRIEEEZEEL, REE VTNV T L7
n~ N7 74— (n-~FH 2 BRI L = 1:3) THEL L. 10g (0.355 g, 89%) =147,

REBT » 7 ZAREA: M.p. 58.4-60.4 °C; '"H NMR (400 MHz, CDCls) 6: 1.26-1.39 (m, 16H),
1.56-1.61 (m, 4H), 2.57 (t, 1H, J= 6.2 Hz), 3.42 (td, 2H, J = 7.0, 6.1 Hz), 3.45 (t, 2H, J = 6.8 Hz), 3.58—
3.75 (m, 12H), 5.94 (br, 1H), 7.34 (dd, 1H, J= 5.1, 3.0 Hz), 7.36 (dd, 1H, J= 5.1, 1.4 Hz), 7.84 (dd,
1H, J = 3.0, 1.4 Hz); >*C NMR (100 MHz, CDCl;) J: 25.9 (2C), 26.9 (2C), 29.2, 29.3, 29.4 (3C), 29.6,
39.8, 61.6, 69.9, 70.2, 70.5, 71.5, 72.4 (2C), 126.0, 126.2, 127.8, 137.7, 163.1; IR (ATR) cm™: 3327,
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1624; MS (EI) m/z (%): 443 (17.6) [M]", 332 (7.9), 310 (65.2), 294 (47.7), 111 (100.0); HRMS (EI) m/z:
Calcd for Co3Ha1NOsS: 443.2705; Found: 443.2703 [M]".

N-(13,16.19.22-Tetraoxapentacosan-1-yl)-thiophene-3-carboxamide (10h)

H
[O\/\O/\(\/)g\/N S

10h

10g (50.0 mg, 0.113 mmol) Pk DMF (3.0 mL) ¥&#&IZ, K FCARFEIT b U 7 A (60% in
0il,22.6 mg, 0.565 mmol) Z Mz 7z, [FE T 10 /pffE#E L&, [FER T 1-9— R 7' m /3 (32.8
uL, 0.338 mmol) Z /M Z 7=, =T 19 KefifR#E L7c#2. FIRCT/KZIZ, BEE=F L2 Hwv
THIH L7z, fafn Bk E OV Cif L, Mok R Y v A2 W TS 7o, BIET
T EEEL, REE VTNV T LI~ NI T 7 40— (n-~FH 2 BT L=
5:1 to FEEE=F /L) THITE L, 10h (42.0 mg, 77%) & 1372,

WY v 7 ZRER: M.p. 40.7-42.5 °C; 'H NMR (400 MHz, CDCl;) 8: 0.91 (t, J = 7.5 Hz, 3H),
1.26-1.38 (m, 16H), 1.52—1.63 (m, 6H), 3.39-3.46 (m, 2H), 3.42 (t, 4H, J = 6.9 Hz), 3.57-3.60 (m, 4H),
3.63-3.67 (m, 8H), 5.93 (br, 1H), 7.34 (dd, 1H, J=5.0, 2.8 Hz), 7.37 (dd, 1H, J=5.0, 1.5 Hz), 7.84 (dd,
1H, J= 2.8, 1.5 Hz); >*C NMR (100 MHz, CDCL3) 0: 10.4, 22.7, 25.9, 26.9, 29.2, 29.3, 29.40, 29.42
(2C), 29.5 (2C), 29.6, 39.7, 69.88, 69.89 (2C), 70.46, 70.47, 71.4, 73.0 (2C), 126.1 (2C), 127.8, 137.7,
163.0; IR (ATR) cm™': 3327, 1625; MS (EI) m/z (%): 485 (16.6) [M]*, 310 (61.4), 294 (50.6), 111
(100.0); HRMS (EI) m/z: Calcd for C26H47NOsS: 485.3175; Found: 485.3171 [M]".

N-(13.16.19.22-Tetraoxaoctacosan-1-yl)-thiophene-3-carboxamide (10i)

[O\/\O/\(\/)g\/n S
0O e
10i

-3 — R 7 Xrofb Iz 1-3— FAFH &2 H0T 10h & [FEREOEEIZ X 0 UG AE1T
W, YUBTNAT A aw N T T T 40— (n-~F 2 BTV = 5:1t02:1) TR L |
10g (200 mg, 0.451 mmol) & 1-3 — R~ (0.200 mL, 1.36 mmol) 7>5 10i (200 mg, 84%) %
57,

WY » 7 ZRER: M.p. 47.4-48.3 °C; 'H NMR (300 MHz, CDCl;) 6: 0.88 (t, 3H, J = 6.9 Hz),
1.26-1.33 (m, 22H), 1.54-1.61 (m, 6H), 3.39-3.46 (m, 2H), 3.45 (t, 4H, J= 6.8 Hz), 3.57-3.66 (m,
12H), 5.93 (br, 1H), 7.33 (dd, 1H, J=5.1, 2.9 Hz), 7.37 (dd, 1H, J=5.1, 1.4 Hz), 7.84 (dd, 1H, J= 2.9,
1.4 Hz); *C NMR (100 MHz, CDCls) d: 13.9, 22.5 (2C), 25.6, 25.9, 26.9, 29.2 (2C), 29.3 (2C), 29.4
(2C), 29.5, 29.6, 31.5, 39.7, 69.9 (2C), 70.4 (2C), 70.5 (2C), 71.4 (2C), 126.0, 126.1, 127.8, 137.7,
163.0; IR (ATR) cm™: 3333, 1624; MS (EI) m/z (%): 527 (18.4) [M]", 310 (66.6), 294 (51.2), 111
(100.0); HRMS (EI) m/z: Caled for C2oHs;NOsS: 527.3644; Found: 527.3642 [M]".
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N-(13,16.19.,22-Tetraoxidehentriacontan-1-yl)-thiophene-3-carboxamide (10j)

[O\/\o/\(\/)ﬁ\/ N A
O/\/O\/\(\’)?\Meo
10j

-3 — RF7aXroffbDIic 1-3— R/ F 20T 10h & FEOERIEIC L0 BUSEITV,
SUBTNI TR NI T T 40— (n-~FH 2 BT T L = 5:1t0 2:1) THELL, 10g
(50.0 mg, 0.113 mmol) & 1-3— K/ F > (67 pL, 0.338 mmol) 7> 5 10j (44.4 mg, 69%) % 157,

RHEBT » 7 ZAREA: M.p. 55.8-56.9 °C; 'H NMR (400 MHz, CDCls) d: 0.88 (t, 3H, J = 6.8 Hz),
1.26-1.38 (m, 28H), 1.54-1.63 (m, 6H), 3.40 (q, 2H, J = 6.9 Hz), 3.45 (t, 4H, J = 6.9 Hz), 3.57-3.60 (m,
4H), 3.63-3.66 (m, 8H), 5.93 (br, 1H), 7.34 (dd, 1H, J= 5.0, 2.8 Hz), 7.36 (dd, 1H, J= 5.0, 1.1 Hz),
7.84 (dd, 1H, J= 2.8, 1.1 Hz); *C NMR (100 MHz, CDCls) d: 14.0, 22.5, 25.9 (2C), 26.9, 29.1 (2C),
29.2 (2C), 29.3 (2C), 29.4,29.5 (2C), 29.6 (2C), 31.7 (2C), 39.7, 69.9 (2C), 70.4 (4C), 71.4 (2C), 126.0,
126.1, 127.8, 137.7, 163.0; IR (ATR) ecm': 3332, 1624; MS (EI) m/z (%): 569 (28.0) [M]", 310 (89.0),
294 (74.1), 111 (100.0); HRMS (EI) m/z: Caled for C3,HsoNOsS: 569.4114; Found: 569.4109 [M]*.

N-(13.16,19.22-Tetraoxidedotriacontan-1-yl)-thiophene-3-carboxamide (10k)

[O\/\O/\Mg\/n S
0O e
10k

Method A; 1-3— K7 0O VIC 1-9— T 20T 10h EEEEOEIEIZ LD
FOREATV, YU BTFNAT A a~ NI T77 04— (n-~FH 2 BT /L=51t02:1) T
BB L. 10g (50.0 mg, 0.113 mmol) & 1-3— K7 47> (76 uL, 0.334 mmol) 7>5 10k (38.9 mg,
59%) 1572,

Method B; 14 OO VI 27 Z FHWT 25 & [ARROEAEIZ X 0 BOSEITW™, YV T 5
LArua<w NTT77 40— (n-~FH o BB/ = 5:1 to 2:1) THEL, 27 (265 mg, 0.531
mmol) 7> 5 10k (264 mg, 85%) Z1537-,

WRIEET v 7 ZAR[E A M.p. 60.0-62.0 °C; 'TH NMR (300 MHz, CDCls) 6: 0.88 (t, 3H, J = 6.8 Hz),
1.26-1.33 (m, 30H), 1.53-1.62 (m, 6H), 3.38-3.45 (m, 2H), 3.44 (t, 4H, J= 6.8 Hz), 3.56-3.66 (m,
12H), 5.92 (br, 1H), 7.33 (dd, 1H, J=5.1,2.9 Hz), 7.36 (dd, 1H, J=5.1, 1.4 Hz), 7.83 (dd, 1H, J=2.9,
1.4 Hz); *C NMR (100 MHz, CDCl3) 6: 14.0, 22.6 (2C), 26.0 (2C), 26.9 (2C), 29.2 (3C), 29.37 (2C),
29.44 (2C), 29.5, 29.6 (2C), 31.8 (2C), 39.7, 69.9 (2C), 70.47 (2C), 70.48 (2C), 71.4 (2C), 126.1 (2C),
127.8, 137.7, 163.0; IR (ATR) cm™': 3334, 1623; MS (EI) m/z (%): 583 (24.4) [M]*, 310 (81.9), 294
(66.6), 111 (100.0); HRMS (EI) m/z: Calcd for C33HeNOsS: 583.4270; Found: 583.4264 [M]".
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R IUE O IR

3,6.9-Trioxa-1-nonadecanol (26)

26
21 (1.78 mL, 13.4 mmol) @ik DMF (13 mL) #&#&IZ, k& F TARFE(LT MU T A (60% in oil,
796 mg, 19.9 mmol) & 15-7 7 7 -5 =—7 /L (3.95mL, 19.9 mmol) Z Mz 7=, [FHEE T 104
M L%, 1-3— FFh > (424 mL, 19.9 mmol) Z %, =i T 21 FEfE# L=, FiE
TAKREMA, BT V% HWTHIM L7z, fafiafikz v Ciye L, BRI Y o
LERAWCHES S, WETCRME2EEL, BiE2 L VDAV T rra~ NI T77 4
— (n-~FH 2 FERT TV =5 1 to FEfR =T L) THIEL L, 26 (1.78 g, 46 %) Z=157-, 26 O
'THNMR A7 FUIECEROE & —F Lz, %

1-Azido-13.,16.19.22-Tetraoxadotriacontane (27)

[OV\OAMS\/'“

27

21 DROVIZ26 BEIO1-F— KT B ORDVIZ 23 2T 26 L RBROERIEIZL VX
ISEATVD, VATV I TG AT a<x N T T T 4 — (n-~FH s BT L = 10:1) TR L,
26 (1.79 g, 6.16 mmol) & 23 (2.68 g, 9.24 mmol) 7> 5 27 (3.03 g, 98%) & £F7=,

4 (4375 B IR ). "TH NMR (300 MHz, CDCls) 6: 0.88 (t, 3H, J= 6.7 Hz), 1.22—1.38 (m, 30H), 1.53—
1.64 (m, 6H), 3.26 (t, 2H, J = 7.0 Hz), 3.45 (t, 4H, J = 6.8 Hz), 3.56-3.66 (m, 12H); '*C NMR (100
MHz, CDCL3) 0: 14.0, 22.6,25.7, 26.0, 26.6, 28.8 (2C), 29.0 (3C), 29.3 (4C), 29.5 (2C), 29.6, 29.7, 31.8,
51.4,70.0 (2C), 70.5 (4C), 71.4 (2C); IR (ATR) cm™': 2093; MS (ESI) m/z: 522 [M + Na]*; HRMS (ESI)
m/z: Calcd for CosHs7N3O4Na: 522.4247; Found: 522.4250 [M + Na]".
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3.6-Dioxahexadecan-1-ol (302)®'

30a
M zF Lo a—noffbicyzF L) a—Li T 26 &RBEROBRIEIZ X
O UGSEATO, YU BEAD T BT v~ KT TT 4— (nenFH o BT L = 2:1) TF
WL, Y=F L7 U a—/1(0.893 mL, 9.42 mmol) 7>5 30a (873 mg, 38%) = 1+7-,

W A IR A: TH NMR (500 MHz, CDCls) J: 0.88 (t, 3H, J = 6.7 Hz), 1.24-1.35 (m, 14H),
1.59 (gn, 2H, J = 6.8 Hz), 2.51 (t, 1H, J= 6.2 Hz), 3.47 (t, 2H, J= 6.9 Hz), 3.57-3.76 (m, 8H); 3*C NMR
(75 MHz, CDCl;) ¢: 14.1, 22.7, 26.1, 29.3, 29.5, 29.56, 29.57, 29.58, 31.9, 61.9, 70.2, 70.5, 71.6, 72.5;
IR (ATR) cm™': 3424; MS (FAB) m/z: 247 [M+H]*; HRMS (FAB) m/z: Calcd for C14H305: 247.2273;
Found: 247.2272 [M+H]".

3.6.9.12-Tetraoxatricoan-1-ol (30b)%>

Oon
%O/\io\/\(\’ﬁMe
30b

RNV =F Lo ) a—nofbicr v 72T L7 ) a—zH T 26 & RFEOHRE
WX OIS EIT, YU AT BT ATa~ NI 7 40— (m-~FH o =T /L = 1:1 to
Fiig—F /L) TR L, 7 h7x=F L7 U a2—/ (0.422 mL, 2.57 mmol) 7>5 30b (388 mg,
45%) Z 13717,

(4375 B IR "TH NMR (500MHz, CDCls) 6: 0.88 (t, 3H, J = 6.7 Hz), 1.26-1.34 (m, 14H), 1.58
(quin, 2H, J = 6.9 Hz), 2.55 (br s, 1H), 3.45 (t, 2H, J = 6.9 Hz), 3.56-3.75 (m, 16H); *C NMR (75 Hz,
CDCL3) 6: 14.1, 22.7, 26.1, 29.3, 29.5, 29.56, 29.60, 29.61, 31.9, 61.8, 70.1, 70.4, 70.58, 70.61, 70.64,
71.6, 72.5, 76.6; IR (ATR) cm’": 3434; MS (FAB) m/z: 335 [M+H]*; HRMS (FAB) m/z: Calcd for
CisH390s: 335.2797; Found: 335.2799 [M+H]".

3.6,9.12.15-Pentaoxa-1-pentacosanol (30¢)*

o
g O/\io\/\(\/hMe

30c
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RNV =F Lo ) a—nofbic_v T L7 ) a—azH T 26 & REOHRE
WZEOISEITY, Y UABTFNITAIa~ T T77 40— (n-~FH o =T = 1:1)
THRIL, v Zx=F L7 U 22—/ (0.885 mL, 4.20 mmol) 7> 5 30¢ (872 mg, 55%) %137~

4 (4375 B IR TH NMR (500 MHz, CDCls) d: 0.88 (t, 3H, J= 6.9 Hz) , 1.26-1.33 (m, 14H), 1.57
(qn, 2H, J = 6.9 Hz), 2.95 (br s, 1H), 3.45 (t, 2H, J = 6.9 Hz), 3.56-3.75 (m, 20H); '*C NMR (75 MHz,
CDCl) d: 14.1, 22.7, 26.1, 29.4, 29.5, 29.6 (2C), 29.7, 31.9, 61.7, 70.0, 70.3, 70.5, 70.56 (2C), 70.59,
70.62 (2C), 71.6, 72.7; IR (ATR) cm': 3456; MS (FAB) m/z: 379[M+H]"; HRMS (FAB) m/z: Calcd for
C20H4305 : 379.3060; Found : 379.3060 [M+H]".

1-Azido-13.,16,19-trioxanonacosane (31a)

[O\AOWNB
0 ™7 “Me
31a
26 DD VIT 30a ZHWT 27 LREROEMEIZ KV RIS EATVD, YU BTNV I T LT v~
N7T T 4= (n-~F Y BTV = 10:1) TR L. 30a (873 mg, 3.54 mmol) 7> 5 31a
(1.38 g, 71%) & 157=,

Y s BRI Y): '"H NMR (500 MHz, CDCl5) 6: 0.88 (t, 3H, J = 7.0 Hz), 1.26-1.37 (m, 30H),
1.55-1.62 (m, 6H), 3.26 (t, 2H, J = 7.0 Hz), 3.45 (t, 4H, J = 6.8 Hz), 3.58-3.60 (m, 4H), 3.64 —3.66 (m,
4H); *C NMR (75 Hz, CDCl3) J: 14.1,22.7,26.1 (2C), 26.7,28.8,29.1,29.3,29.45,29.48,29.51, 29.53,
29.54,29.56 (2C), 29.60, 29.64 (2C), 31.9, 51.5, 70.1 (2C), 70.6 (2C), 71.5 (2C); IR (ATR) cm™': 2094;
MS (FAB): m/z (%): 456 [M+H]"; HRMS (FAB) m/z: Calcd for CxsHssN3O3: 456.4165; Found:
456.4161 [M+H]".

1-Azido-13.16,19.22.25-pentaoxapentatriacontane (31b)

O N
O/\%OWYMe
2 31b
26 DD DIZ 30b Z AT 27 LREEROEMEIZ KV RIS ZATVD, YU BTNV I T LT v~
N7T 74— (n-~FH 2 FEiET T L = 10:1) TR L. 30b (681 mg, 2.04 mmol) 7>5 31b
(813 mg, 73%) & 157-,

4 (4375 B IR 4. "TH NMR (500 MHz, CDCls) 6: 0.86 (t, 3H, J= 6.7 Hz), 1.24-1.37 (m, 30H), 1.51—
1.63 (m, 6H), 3.24 (t, 2H, J = 7.0 Hz), 3.43 (t, 4H, J = 6.8 Hz), 3.54-3.58 (m, 4H), 3.61-3.64 (m, 12H);
3C NMR (75 MHz, CDCL3) J: 14.1,22.6, 26.0, 26.7, 28.8, 29.1,29.3, 29.41, 29.43, 29.45, 29.46, 29.49,
29.50, 29.52, 29.57, 29.59 (2C), 29.62, 31.9, 51.4, 70.0 (2C), 70.55 (4C), 70.58 (2C), 71.5 (2C); IR

(ATR) cm™': 2092; MS (FAB) m/z: 544 [M+H]"; HRMS (FAB) m/z: Calcd for C30HeN30s: 544.4689;
Found: 544.4700 [M+H]".
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1-Azido-13.16.,19.22.25,28-hexaoxaoctatriacontane (31¢)

O o N
%O/\,to\/\(vﬁMe
31c

26 DDV IT 30c 2T 27 EREROEAEIZ LV SIS ZATV, VBTN T LT~
7T 74— (n-~FY 2 R T L =10:1) THR L. 30¢(723 mg, 1.91 mmol) 7> 31¢ (705
mg, 63%) & 1537,

H Y v 7 ZRER: M.p. 40 °CLLT; 'TH NMR (500 MHz, CDCls) 6: 0.85 (t, 3H, J = 6.8 Hz),
1.24-1.36 (m, 30H), 1.50-1.62 (m, 6H), 3.23 (t, 2H, J = 7.0 Hz), 3.42 (t, 4H, J = 6.8 Hz), 3.53-3.57 (m,
4H), 3.60-3.63 (m, 16H); *C NMR (75 MHz, CDCl;) 6: 14.0, 22.6, 26.0 (2C), 26.3, 28.8, 29.1, 29.2,
29.39,29.40 (2C), 29.43, 29.47, 29.49 (2C), 29.52, 29.6 (2C), 31.8, 51.4, 70.0 (2C), 70.51 (5C), 70.54
(3C), 71.5 (2C); IR (ATR) cm™: 2094; MS (FAB) m/z: 610 [M+Na]'; HRMS (FAB) m/z: Calcd for
C32HesN3NaOe: 610.4771; Found: 610.4762 [M+Na]".

N-(13.16.19-Trioxanonacosan-1-yl)-thiophene-3-carboxamide (16a)

16a
14 OV IZ 31a Z T 25 LEEEOEEIC L W RIS EATW, YU BTN T AT a~
NJT T 4= (n-~FY R T L = 2:1) THEL L. 31a (200 mg, 0.434 mmol) 7> % 16a
(201 mg, 86%) & 157,

HEAERIRFE S Mop. 74.8-75.2 °C; 'H NMR (500 MHz, CDCls) d: 0.86 (t, 3H, J = 6.7 Hz), 1.24—
1.36 (m, 30H), 1.51-1.62 (m, 6H), 3.35-3.45 (m, 6H), 3.55-3.65 (m, 8H), 6.18 (br s, 1H), 7.30 (dd, 1H,
J=5.0,3.0 Hz), 7.37 (dd, 1H, J = 5.0, 1.3 Hz), 7.84 (dd, 1H, J = 3.0, 1.3 Hz); *C NMR (75 MHz,
CDCL3) o: 14.1, 22.6, 26.0 (2C), 26.9, 29.3 (2C), 29.41, 29.43, 29.47, 29.50 (3C), 29.51, 29.55, 29.57
(2C),29.7, 31.8, 39.8, 70.0 (2C), 70.6 (2C), 71.5 (2C), 126.0, 126.3, 127.8, 137.8, 163.0; IR (ATR) cm™
1: 3330, 1623; MS (FAB) m/z: 540 [M+H]*; HRMS (FAB) m/z: Calcd for C3HssNO4S: 540.4087;
Found: 540.4083 [M+H]".

N-(13,16,19.22.25-Pentaoxapentatriacontan-1-yl)-thiophene-3-carboxamide (16d)

H —
(0] N S
\/\o/\(v)g\/ \[(C
O/\TO\/\(\/)&MG ©
2

16d
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14 OOV IZ 31b Z T 25 L FIEROBIEIZ LV KOS ZITW., VTNV T LT~
N7Z 74— (Zariibl) THEE L, 31b (100 mg, 0.184 mmol) 2> 5 16d (114 mg, 97%) %
37,

{2 w7 ZREA: M.p. 60.2-61.1 °C; 'H NMR (500 MHz, CDCls) 6: 0.88 (t, 3H, J = 6.7 Hz),
1.26-1.39 (m, 30H), 1.57 (qn, 6H, J = 6.7 Hz), 3.38-3.47 (m, 6H), 3.56-3.59 (m, 4H), 3.62-3.66 (m,
12H), 5.93 (br s, 1H) 7.34 (dd, 1H, J= 5.1, 3.0 Hz), 7.37 (dd, 1H, J= 5.1, 1. 5 Hz), 7.84 (dd, 1H, J =
3.0, 1.5 Hz); *C NMR (75 MHz, CDCls) 6: 14.1, 22.6, 26.0 (2C), 26.9, 29.3 (2C), 29.40, 29.43, 29.45,

29.48 (2C), 29.50, 29.55, 29.56, 29.57 (2C), 29.7, 31.8, 39.8, 70.0 (2C), 70.5 (4C), 70.6 (2C), 71.5 (2C),
126.0, 126.3, 127.8, 137.8, 163.0; IR (ATR) cm™': 3332, 1623; MS (FAB) m/z: 628 [M+H]"; HRMS

(FAB) m/z: Calcd for C3sHgNOgS: 628.4611; Found: 628.4619 [M+H]".

N-(13,16.19.22.25.28-Hexaoxaoctatriacontan-1-yl)-thiophene-3-carboxamide (16f)

H —
O\/\O/\(\/)g\/ N \H/g\s
O/\i,o\/\(v)%Me 0]

3

16f

14 DDV IZ 31e Z HWT 25 L FARROBIEIZ L O BISZEITW., YU BTSNV T L7 m<
N7T 74— (n-~FY BT L = 10: 1to 1:1) THERLL ., 31c (389 mg, 0.661 mmol) 7>
5 16f (306 mg, 69%) %157,

{8 > 7 ZR[EA: M.p. 57.4-57.8 °C; 'H NMR (500 MHz, CDCls) ¢: 0.88 (t, 3H, J = 6.7 Hz),
1.26-1.33 (m, 30H), 1.57 (qn, 6H, J = 7.0 Hz), 3.38-3.46 (m, 6H), 3.56-3.59 (m, 4H), 3.62-3.65 (m,
16H), 5.97 (br s, 1H), 7.35 (dd, 1H, J= 5.1, 2.9 Hz), 7.37 (dd, 1H, J= 5.1, 1.4 Hz), 7.84 (dd, 1H, J =
2.9, 1.4 Hz); >*C NMR (75 MHz, CDCl3) 0: 14.1,22.6,26.01,26.03, 26.9,29.3 (2C), 29.40, 29.43, 29.45,
29.48 (2C), 29.51, 29.55, 29.56 (2C), 29.57, 29.7, 31.8, 39.8, 70.0 (2C), 70.5 (5C), 70.6 (3C), 71.48,
71.49, 126.0, 126.3, 127.8, 137.8, 163.0; IR (ATR) cm': 3332, 1623; MS (FAB) m/z: 672 [M+H]*;
HRMS (FAB) m/z: Calcd for C37H,0NO;S: 672.4873; Found: 672.4879 [M+H]".

11-(z-Butyldimethylsilyloxy)-3.6,9-trioxaundecan-1-ol (33)

go\/\OH
OTBDMS
o“t

33
21 OROVIZT FTF=F L7 a—nEHNT 12 LEROBIEIC LY KOS EITV, ¥
VHTFNIT T~ T T 74— (n-~FH o FifRTT /L =20:1t05:1) THEL, 7 b7
TF L J Y 3—)b (444 mL, 25.7 mmol) 75 33 (3.16 g, 40%) %4572, 33 ® 'HNMR ALY
RVIESCERD M & —F L7z, 7
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1-Azido-24-(-butyldimethylsilyloxy)-13.16,19.22-tetraoxatetracosane (34a)

§O\/\O/\(\/)g\/N3

TBDM
OAqLo S
2

34a

12 DoV IZ 33 ZHWT 14 EFRIEROBIEIC LY KIS EATV, YU BTN T L7 v~ b
7T 74— (n-~FH 2 fEET T L= 20:1 to 5:1) THHE L. 33 (200 mg, 0.648 mmol) 75
34a (255 mg, 76%) & 137=,

6235 R 'TH NMR (400 MHz, CDCls) 6: 0.07 (s, 6H), 0.89 (s, 9H), 1.24-1.40 (m, 16H),
1.54-1.66 (m, 4H), 3.26 (t, 2H, J = 7.0 Hz), 3.45 (t, 2H, J = 6.8 Hz), 3.54-3.59 (m, 4H), 3.63-3.68 (m,
10H), 3.77 (t, 2H, J = 5.4 Hz); '*C NMR (75 MHz, CDCl;) J: -5.3 (2C), 18.3, 25.9 (3C), 26.0, 26.7,
28.8,29.1, 29.42, 29.43, 29.47, 29.51, 29.52, 29.6, 51.4, 62.7, 70.0, 70.55, 70.58, 70.65, 70.66, 71.49,
71.50, 72.6; IR (ATR) cm™: 2093; MS (ESI) m/z: 540 [M+Na]"; HRMS (ESI) m/z: Calcd for
C26Hs5sN3NaOsSi: 540.3803; Found: 540.3794 [M+Na]".

1-Azido-21-(-butyldimethylsilyloxy)-10,13.16,19-tetraoxahenicosane (34b)

gO\/\O/\Mg\/NS

OTBDMS
O/\’}
2

34b
12-7 0 E-1-RTH /) —=LDORDOVIZ1-T Y R9-Tax /5, 11 ORHVIT 33 EHN
T 18 LRBROEAEIZ LV IS EATW, YU BTN I T AT a~ N7 57 4 — (n-hexane : B
/L = 20:1 to 5:1) THR L. 33 (200 mg, 0.648 mmol) & 1-7 ¥ R-9-7 1 /) (481
mg, 1.94 mmol) 7>5 34b (171 mg, 56%) % 15%7-,
(435 B IR ). TH NMR (500 MHz, CDCls) d: 0.06 (s, 6H), 0.89 (s, 9H), 1.25-1.37 (m, 10H),
1.55-1.65 (m, 4H), 3.26 (t, 2H, J = 7.0 Hz), 3.45 (t, 2H, J = 6.8 Hz), 3.55-3.59 (m, 4H), 3.63-3.66 (m,
10H), 3.77 (t, 2H, J = 5.5 Hz); >*C NMR (75 MHz, CDCls) J: -5.3 (2C), 18.3, 25.9 (3C), 26.0, 26.7,

28.8,29.0,29.3, 29.4, 29.6, 51.4, 62.7, 70.0, 70.57 (2C), 70.60, 70.7, 71.5 (2C), 72.6; IR (ATR) cm:
2093; MS (ESI) m/z: 498 [M+Na]*; HRMS (ESI) m/z: Calcd for C23Hs9N3NaOsSi: 498.3334; Found:

498.3339 [M+Na]".

24-Azido-3.6.9.12-tetraoxatetracosan-1-ol (35a)

gO\AO/\%\/ N3
OH
o“/h

35a
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25 DDV 1T 34a Z T 10g & FEROEAEIC LV SIS ZATV, S U BTN T LT m~
N7T T 4 — (m-~FY L FHEET T L = 1:1 to 1:2) THRLL . 34a (326 mg, 0.629 mmol) 75
35a (204 mg, 80%) & 1537=,

W IR Y "TH NMR (500 MHz, CDCl3) 6: 1.26-1.39 (m, 16H), 1.55-1.74 (m, 4H), 2.69 (br, 1H),
3.26 (t, 2H, J = 7.0 Hz), 3.45 (t, 2H, J = 6.8 Hz), 3.58-3.74 (m, 16H); *C NMR (75 MHz, CDCl;) 6:
26.0, 26.6, 28.7, 29.1 (2C), 29.37 (2C), 29.42, 29.45, 29.47, 51.4, 61.6, 69.9, 70.2, 70.4, 70.47, 70.50,
70.51, 71.5, 72.5; IR (ATR) cm™': 3458, 2093; MS (ESI) m/z: 426 [M+Na]" ; HRMS (ESI) m/z: Calcd
for CaoH41N3NaOs: 426.2938; Found: 426.2939 [M+Na]".

21-Azido-3.6,9.12-tetraoxahenicosan-1-ol (35b)

O N
\/\O/\(\/)g\/ 3
O/\+OH
2

35b

25 DDV T 34b 2 VT 10g & [AEROEMFEIC L 0 SIS EATW, YU BTNV I T L7 v~

N7T 74— (n-~FH o FEET T L =1:1 to 1:2) THHEL L. 34b (398 mg, 0.835 mmol) 7> 5
35b (281 mg, 93%) % 157-,

B AIRY: "H NMR (500 MHz, CDCl3) d: 1.25-1.39 (m, 10H), 1.55-1.62 (m, 4H), 2.84 (br,
1H), 3.26 (t, 2H, J = 7.0 Hz), 3.45 (t, 2H, J = 6.8 Hz), 3.58-3.74 (m, 16H); 3C NMR (75 MHz, CDCl;)
J:25.9, 26.6,28.7, 29.0,29.2, 29.3, 29.5, 51.3, 61.6, 69.9, 70.2, 70.42, 70.44, 70.47, 70.48, 71.4, 72.5;
IR (ATR) cm': 3456, 2092; MS (ESI) m/z: 384 [M+Na]"; HRMS (ESI) m/z: Calcd for Ci7H3sN3NaOs:
384.2469; Found: 384.2471 [M+Na]".

1-Azido-13,16.19.22.25-pentaoxadotriacontane (36a)

O\/\O/\(\/)?\/ N3
oo

36a

12-7 8 F-1-RTH ) —=LDORDOYVIZ1-F—F~T X NORDVIZ3[azHNTI18 &
FROEEIC LU SIS EITW, YU BTN T A a~ NI T 74— (n-~FH o BT
JV = 5:1to0 1:2) THHEL L. 35a (117 mg, 0.290 mmol) & 1-3F— R~ % > (95.0 pug, 0.580 mmol)
725 36a (108 mg, 74%) & 157=,

(4375 B IR TH NMR (400 MHz, CDCls) 6: 0.88 (t, 3H, J = 6.9 Hz), 1.23-1.40 (m, 24H), 1.54—
1.68 (m, 6H), 3.26 (t, 2H, J = 7.0 Hz), 3.45 (t, 4H, J = 6.8 Hz), 3.57-3.59 (m, 4H), 3.63-3.66 (m, 12H);
3C NMR (100 MHz, CDCls) 6: 14.1, 22.6, 25.98, 26.01 (2C), 26.7, 28.8, 29.1, 29.42, 29.43, 29.47,
29.49, 29.50, 29.52, 29.6, 31.8, 51.4, 70.0, 70.49 (2C), 70.50 (2C), 70.53 (2C), 70.54, 71.5 (2C); IR
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(ATR) cm': 2093; MS (ESI) m/z: 524 [M+Na]"; HRMS (ESI) m/z: Calcd for C27HssN3NaOs: 524.4034;
Found: 524.4039 [M+Na]".

1-Azido-10,13.16.19.,22-pentaoxadotriacontane (36b)

O o e
go/\/ho\/\(vﬁMe
36b

12-7a%-1-K7H /) —nvoRboVIZ1-3— KT, 110D VIZ35b % H T 18 & A
BOBMEIZ L VIS EITV, YU BTAB T LIa~ NI T T 40— (n-~FH o Filig T L
= 5:1) THER L. 35b (171 mg, 0.473 mmol) & 1-3— K5 4 > (0.211 mL, 0.946 mmol) 7> 36b
(191 mg, 81%) % 157-,

4% (4375 B JHRIR ). "TH NMR (500 MHz, CDCls) 6: 0.88 (t, 3H, J= 7.0 Hz), 1.26—1.38 (m, 24H), 1.55—
1.69 (m, 6H), 3.26 (t, 2H, J = 7.0 Hz), 3.45 (t, 4H, J = 6.8 Hz), 3.57-3.60 (m, 4H), 3.62-3.66 (m, 12H);
3C NMR (75 MHz, CDCl;) 6: 14.1, 22.6, 25.97, 26.02, 26.6 (2C), 28.8, 29.0, 29.25, 29.28, 29.33, 29.4,
29.50, 29.54, 29.6, 31.8, 51.4, 70.0 (2C), 70.52 (2C), 70.54 (2C), 71.4 (2C), 71.5 (2C); IR (ATR) cm’";

2093; MS (ESI) m/z: 524 [M+Na]"; HRMS (ESI) m/z: Calcd for C,7HssN3NaOs: 524.4034; Found:
524.4035 [M+Na]".

N-(13,16.19.22.25-Pentaoxadotriacontan-1-yl)-thiophene-3-carboxamide (16b)

H —
go\/\o/\(\/)g\/N\[(Cs
o Me O
O/\i ~T

16b

14 ROV IZ 36a 2 AT 25 LREROBEIC XV BOSZITW, YU B TN T L7 e~

NTT T 4 — (m-~F Y FERT T L = 5:1to 1:1) THERL L. 36a (174 mg, 0.347 mmol) 7> 5

16b (112 mg, 55%) & 4537=,

{7 v 7 ZRER: M.p. 51.6-52.4 °C; 'H NMR (500 MHz, CDCl;) 6: 0.88 (t, 3H, J = 7.0 Hz),
1.22-1.39 (m, 24H), 1.55-1.63 (m, 6H), 3.40-3.46 (m, 6H), 3.57-3.60 (m, 4H), 3.62-3.66 (m, 12H),
5.96 (br, 1H), 7.34 (dd, 1H, J = 5.0, 3.0 Hz), 7.37 (dd, 1H, J = 5.0, 1.3 Hz), 7.84 (dd, 1H, J=3.0, 1.3
Hz); *C NMR (75 MHz, CDCL3) d: 14.0, 22.5, 25.95, 25.98, 27.0, 29.1, 29.2, 29.37 (2C), 29.43, 29.45
(20), 29.52,29.53, 29.6, 31.7, 39.8, 69.9 (3C), 70.48 (2C), 70.52 (3C), 71.4 (2C), 126.1, 126.2, 127.8,
137.7, 163.0; IR (ATR) cm': 3333, 1623; MS (EI) m/z (%): 585 (11.3) [M]*, 310 (44.3), 294 (42.4),
111 (100.0); HRMS (EI) m/z: Calcd for C3;HsoNOgS: 585.4063; Found: 585.4066 [M]".

N-(10,13.16.19.22-Pentaoxadotriacontan-1-yl)-thiophene-3-carboxamide (16¢)
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O\/\O/\(\/)g\/n\[(@s
go/\i,zo\/\(vﬁMe 0]
16¢c

14 OV IZ 36b Z VT 25 L FEROBEBIBIC LV SIS EITW, YU BTV T T LT m~<
N7T 74— (n-~FH v BT /L= 2:1to 1:1) THEE L. 36b (169 mg, 0.337 mmol) 7>5
16¢ (165 mg, 84%) % 1537=,

HE T v 7 ZRER: M.p. 50.5-52.3 °C; 'H NMR (500 MHz, CDCls) 6: 0.88 (t, 3H, J = 7.0 Hz),
1.23-1.40 (m, 24H), 1.55-1.63 (m, 6H), 3.43 (td, 2H, J = 7.2, 6.0 Hz), 3.45 (t, 4H, J = 6.8 Hz), 3.57—
3.60 (m, 4H), 3.62-3.66 (m, 12H), 5.96 (br, 1H), 7.34 (dd, 1H, J=5.1, 3.1 Hz), 7.38 (dd, 1H, J=5.1,
1.3 Hz), 7.85 (dd, 1H, J= 3.1, 1.3 Hz); *C NMR (75 MHz, CDCl;) é: 14.0, 22.6, 25.9, 26.0, 26.8, 29.1,
29.21, 29.24, 29.3, 29.4 (2C), 29.45 (2C), 29.49, 29.6, 31.8, 39.7, 69.90, 69.91, 70.4 (3C), 70.5 (2C),
71.36, 71.43 (2C), 126.09, 126.10, 127.8, 137.7, 163.0; IR (ATR) cm™': 3332, 1622; MS (EI) m/z (%):
585 (78.3) [M]", 268 (69.6),252 (71.2), 111 (100.0); HRMS (EI) m/z: Calcd for C3:HsoNOsS: 585.4063;
Found: 585.4064 [M]".

1-Benzyloxy-7,10,13,16,19,22-hexaoxadotriacontane (38)

O\/\O/\(\/)g\/OBn
O/\/}O\/\(\%Me
3

38

23 DROVIT1I-R_R VN FFT6-TREANTY L 120DV I 30 & VT 14 L [RER
OEIEIZ LV ISEITW, YU ATV T hra~ NI 77 04— (n-~FH 2 BT v
=2:1) T L. 30c(785mg,2.07mmol) & 1-X2 UL A F T -6-7 2 E~FH (846 mg, 3.12
mmol) 7> 5 38 (705 mg, 61%) & 15%7-,

4 (4375 B LR ). "TH NMR (500 MHz, CDCls) 6: 0.88 (3H, t, J= 6.7 Hz), 1.25-1.43 (m, 18H), 1.52—
1.66 (m, 6H), 3.4 (t, 4H, J= 6.7 Hz), 3.45 (t, 2H, J = 6.7 Hz), 3.55-3.58 (m, 4H), 3.61-3.65 (m, 16H),
4.49 (s, 2H), 7.23-7.37 (m, 5H); *C NMR (75 MHz, CDCls) J: 14.0, 22.6, 25.9, 25.98, 26.00, 29.2,
29.4, 29.49 (2C), 29.52, 29.54, 29.6, 31.8, 70.0 (2C), 70.3, 70.50 (6C), 70.53 (2C), 71.3, 71.5, 72.8,
127.4,127.5 (2C), 128.2 (2C), 138.6; IR (ATR) cm™': No characteristic absorptions were observed.; MS
(EI) m/z (%): 568 (3.8) [M]*, 477 (2.0), 91 (100); HRMS (EI) m/z: Calcd for C33HgO7: 568.4339; found:
568.4338 [M]".

7,10,13.16,19.22-Hexaoxadotriacontan-1-ol (39)
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O\/\O/\(\/)g\/OH
go/\/ho\/\(v),?Me
39

38 (614 mg, 1.08 mmol) DM /KFERETF /L (11 mL) IEHIZ, IR TKEE(L/ ST V7 b —iEME
IRFE (/XT T L 20%, #)50%E K, 6l.4mg) #NZ, 3RIEDOKFZFEFK T, [FIRT 3 KEH
B LE, 874 F2HOWTABL, BT L2 HOTHE L, BE T IRz L5 LT,
Wtz VSN hra~w NI T T 4 — (BiB=T /L) THRE L, 39 (475 mg, 89%) %1%
776

(4375 B IR ). "TH NMR (500 MHz, CDCls) 6: 0.84 (t, 3H, J= 6.8 Hz), 1.22—1.36 (m, 18H), 1.49—
1.58 (m, 6H), 1.80 (br's, 1H), 3.41 (t, 2H, J= 6.6 Hz), 3.42 (t, 2H, J = 6.6 Hz), 3.52-3.56 (m, 4H), 3.59—
3.62 (m, 18H); '*C NMR (75 MHz, CDCLs) 6: 14.0, 22.6, 25.5, 25.8, 26.0, 29.2, 29.38, 29.44, 29.46,

29.50,29.51, 31.8, 32.6, 62.6, 69.9, 70.0, 70.48 (6C), 70.50 (2C), 71.2, 71.4; IR (ATR) cm™": 3472; MS
(FAB) m/z: 479 [M+H]*; HRMS (FAB) m/z: Calcd for CasHssO7: 479.3948; found: 479.3949 [M+H]".

7,10,13.16,19.22-Hexaoxa-1-iododotriacontane (40)

(@] |
0T
40

FU 7 = =)LiRA T 1 (278 mg, 1.06 mmol) Dtk CH,Cl, (1.1 mL) ¥&HRIZ, K FTA 2
A —)1 (72.1 mg, 1.06 mmol) B L TU'F 73 (269 mg, 1.06 mmol) Z 1%, [FHE T 1 BERIH#E L
720 BUSHEIZ 39 (392 mg, 0.818 mmol) Dfii/K CH,Cl, (3.0 mL) Z [FHE TIZ. =RiR T 45 43
L7, BRTRMFAmEET M) U LKEREMA, BT F /L2 W Thltt L7z, g
B AZ AW TEE L, EAEg~ 7227 L2 W TR S 72, BT T CIRi2 5L,
iz VTN T hra<w NI T T 4 — (n-~FH s BigET T L = 10:1) THRE L, 40
(441 mg, 91%) =437,

W B WY "H NMR (500 MHz, CDCl3) d: 0.85 (t, 3H, J = 6.7 Hz), 1.23-1.44 (m, 18H),
1.50-1.61 (m, 4H), 1.80 (qn, 2H, J = 7.0 Hz), 3.16 (t, 2H, J = 7.0 Hz), 3.42 (t, 2H, J= 7.0 Hz), 3.43 (t,
2H, J = 6.6 Hz), 3.53-3.57 (m, 4H), 3.60-3.63 (m, 16H); *C NMR (75 Hz, CDCL;) J: 7.0, 14.1, 22.6,
25.0,26.0,29.3,29.4,29.49,29.53 (2C), 29.6, 30.2, 31.8, 33.4, 69.97, 70.03, 70.5 (6C), 70.6 (2C), 71.1,

71.5; IR (ATR) cm™': No characteristic absorptions were observed.; MS (FAB) m/z: 589 [M+H]";
HRMS (FAB) m/z: Calcd for CosHs4IO6: 589.2965; found: 589.2980 [M+H]".

1-Azido-7,10,13.16.19,22-hexaoxadotriacontane (41)
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@) Me
o~
41

19 DDV IT 40 2 AT 13 LRBROBIEIZ L 0 OB ZATW, Y VBTN BT H7 m~ b
7T 74— (n-~FH o BT TV = 2:1) THREL L, 40 (382 mg, 0.649 mmol) 7> 5 41 (308
mg, 94%) Z 1372,

4 (4375 B IR ). "TH NMR (500 MHz, CDCls) 6: 0.85 (t, 3H, J= 6.7 Hz), 1.23-1.38 (m, 18H), 1.50—
1.62 (m, 6H), 3.23 (t, 2H, J = 6.8 Hz), 3.42 (t, 2H, J = 6.8 Hz), 3.43 (t, 2H, J = 6.8 Hz), 3.53-3.56 (m,
4H), 3.60-3.63 (m, 16H); '*C NMR (75 MHz, CDCl;) 6: 14.0, 22.6, 25.6, 26.0, 26.5, 28.7, 29.2, 29.39,

29.41, 29.48, 29.52, 29.6, 31.8, 51.3, 69.96, 70.02, 70.5 (8C), 71.1, 71.5; IR (ATR) cm™': 2092; MS
(FAB) m/z: 504 [M+H]*; HRMS (FAB) m/z: Calcd for CasHsiN3O6: 504.4013; found: 504.4034 [M+H]".

N-(7,10.13,16,19,22-Hexaoxadotriacontan-1-yl)-thiophene-3-carboxamide (16¢)

H —
go\/\o/\(\/){\/N\[(Cs
o Me O
O/\i) ~x

16e

14 OOV IZ 41 ZHNT 25 L FRBROBIEIZ LY KIS EITV, Y VATV T A7 a~ b
777 4 — m-~FV L HEETTF L =5:1to 1:1to 7 1 iR /L L) TR L, 41 (239 mg, 0.661
mmol) 7> 5 16e (205 mg, 74%) % 157-,

FT v 7 Z0R[E R M.p. 40 °CLLTF; 'TH NMR (500 MHz, CDCls) 6: 0.88 (t, 3H, J = 6.7 Hz),
1.26-1.42 (m, 18H), 1.52-1.65 (m, 6H), 3.38-3.48 (m, 6H), 3.55-3.59 (m, 4H), 3.62-3.65 (m, 16H),
6.07 (br s, 1H), 7.33 (dd, 1H, J=5.1, 3.1 Hz), 7.39 (dd, 1H, J=5.1, 1.4 Hz), 7.86 (dd, 1H, J=3.1, 1.4
Hz); C NMR (75 MHz, CDCL3) §: 14.1, 22.6, 25.7, 26.0, 26.6, 29.3, 29.37, 29.42, 29.50, 29.54 (2C),
29.6, 31.8, 39.6, 69.97, 69.99, 70.5 (6C), 70.6 (2C), 71.1, 71.5, 126.1, 126.2, 127.9, 137.7, 163.1; IR
(ATR) cm™: 3329, 1622; MS (FAB) m/z: 588 [M+H]"; HRMS (FAB) m/z: Calcd for C3HssNO5S:
588.3934; found: 588.3925 [M+H]".

N-(13.16.19.22-Tetraoxadotriacontan-1-yl)-thiophene-2-carboxamide (162)

169
FH T 2 B3-HNARUBEORDVIZT AT = 2- LR, 14 DDV I 27 ZHN
T 25 LABROBEIEIZ KV IS EITW, YV BTN T A a~ NI T 74— (n-~FHo .
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e = L = 5:1) TH L. 27 (50.0 mg, 0.100 mmol) & T4 7 = > -2-F /LR Uk (25.6 mg,
0.200 mmol) 7> 5 16g (50.3 mg, 86%) & 137=,

F{ T v 7 ZR[E AR M.p. 42.1-43.3 °C; 'H NMR (300 MHz, CDCls) 6: 0.87 (t, 3H, J = 6.9 Hz),
1.25-1.38 (m, 30H), 1.57 (qn, 4H, J = 7.0 Hz), 1.60 (qn, 2H, J = 7.0 Hz), 3.41 (t, 2H, J = 6.9 Hz), 3.44
(t, 4H, J = 6.9 Hz), 3.56-3.58 (m, 4H), 3.63-3.66 (m, 8H), 5.98 (br s, 1H), 7.07 (dd, 1H, J= 5.0, 3.8
Hz), 7.46 (d, 1H, J= 5.0 Hz), 7.48 (d, 1H, J = 3.8 Hz); *C NMR (75 MHz, CDCl;) J: 14.1, 22.7, 26.0,
26.1,26.9,29.26,29.29, 29.4, 29.46, 29.47, 29.50,29.51, 29.52, 29.53, 29.58, 29.59, 29.65, 29.66, 31.9,
40.0, 70.0 (2C), 70.57 (2C), 70.59 (2C), 71.5 (2C), 127.5, 127.7, 129.5, 139.2, 161.8; IR (ATR) cm":
3321, 1622; MS (EI) m/z (%): 583 (13.6) [M+H]", 472 (7.5), 310 (83.9), 294 (66.1), 111 (100), 83
(13.7) ; HRMS (EI) m/z: Calcd for C33Hs1NOsS: 583.4270; found: 583.4268 [M]".

N-(13.16.19.22-Tetraoxadotriacontan-1-yl)-1-methyl-1/H-pyrazole-5-carboxamide (16h)

O\/\ H\H/é/_,\\N
[ 0 N
O/\/O\/\(\/),?Me O Me
16h

FH T 2 3-TNVR OO VI 1-AFIV-1H-E T ) —)L-5-F VR R, 14 DDV
(227 Z VT 25 L RBROBMEIC L O SIS EATW, YU BTN T Lrua~ NI T 4 —(n-
AFH 2o BT L = 2:1) THE L, 27 (127 mg, 0.283 mmol) & 1-A F/L-1H-E°F ' —)L-
5-71 VIR P (357 mg, 2.83 mmol) 7> 5 16h (86.8 mg, 53%) %157,

Fa Y v 7 ZRE A M.p. 40 °CLLF; 'H NMR (400 MHz, CDCls) 8: 0.86 (t, 3H, J=6.7 Hz), 1.18—
1.32 (m, 30H), 1.52-1.61 (m, 6H), 3.52-3.45 (m, 6H), 3.55-3.65 (m, 12H), 4.16 (s, 3H) 5.95 (br, 1H),
6.45 (d, 1H, J=2.0 Hz), 7.42 (d, 1H, J= 2.0 Hz); *C NMR (100 MHz, CDCl;) J: 14.1, 22.6, 26.0, 26.1,
26.9,29.2,29.3 (2C), 29.4 (4C), 29.5 (4C), 29.7 (2C), 31.8, 39.2, 39.5, 70.0, 70.5 (4C), 70.9 (2C), 71.5,
105.9, 135.4, 137.4, 160.0; IR (ATR) cm: 3271, 1641; MS (EI) m/z (%): 581 (8.2) [M]*, 308 (78.4),
270 (69.0), 109 (100.0); HRMS (EI) m/z: Caled for C33Hg3N3Os: 581.4768; Found: 581.4768 [M]".

N-(13,16,19.22-Tetraoxadotriacontan-1-yD)-pyrimidine-4-carboxamide (16j)

N
o g M
[ \/\o/\(\,)g\/ N
O/\/O\/\(\/)%Me (@]
16i

FAT 2 3-TNVKRAEORDVIZ 4-B ) IV AVREE, 14 DRV IC 27 ZHNT
25 LRIBROBEMEIZ LV BUREATV, YU BTN B T LT a~ KT T 7 40— (n-~F 2 BEiR
TF L = 5:1) THR L. 27 (50.0 mg, 0.100 mmol) & 4-E°Y I 2 LR U (24.8 mg, 0.200
mmol) 7> 16j (56.8 mg, 98%) % 157-,
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HE T v 7 ZRER M.p. 46.9-47.5 °C; '"H NMR (300 MHz, CDCls) J: 0.88 (t, 3H, J = 6.7 Hz),
1.26-1.41 (m, 30H), 1.53-1.69 (m, 6H), 3.42-3.51 (m, 6H), 3.56-3.60 (m, 4H), 3.63-3.66 (m, 8H), 8.00
(brs, 1H), 8.13 (dd, 1H, J= 5.2, 1.2 Hz), 8.97 (d, 1H, J = 5.2 Hz), 9.23 (d, 1H, J = 1.2 Hz); *C NMR
(75 MHz, CDCls) ¢: 14.1, 22.7,26.1, 26.9, 29.27,29.31, 29.45, 29.48, 29.49, 29.55, 29.56, 29.60, 29.62
(4C), 29.7 (2C), 31.9, 39.6, 70.0 (2C), 70.60 (2C), 70.62 (2C), 71.5 (2C), 118.5, 156.4, 157.7, 159.2,
162.5; IR (ATR) cm™': 3364, 1656; MS (ESI) m/z: 602 [M+Na]*; HRMS (FAB) m/z: Calcd for
C33He1N3NaOs: 602.4509; found: 602.4504 [M+Na]".

N-(13.16.19.22-Tetraoxadotriacontan-1-yl)-thiophene-3-sulfonamide (16k)

16k

27 (100.0 mg, 0.200 mmol) ® fii7k EtL,O/H0 (1:1,2.00 mL) IAHRIZ, KB FThU 7 ==Lk
AT 42 (84.7 mg, 0.323 mmol) Mz, FEHET 17 BRHEER L7z, [FE T IM KEEIET R U 7 A
KIEEEINZ, EeO AW CTHiH L7z, SoKAiiET MY o a2 O Ciali S8, BT T, &
AL L,

PO PLK CHLCL (2.00 mL) IEHRIZ, K FT3-FA 7 = Ak =/L7 1Y K (110 mg,
0.600 mmol), kY x=F /L7 I > (0.139mL, 1.00 mmol) Z I 2 7=, ZEIE T 19 FERHEEE L7,
[FIE CARAZ A, CHClL & HWWTHIH L7z, fafnBfKAE Wi L, Sk~ o
LEHANTHERSE, BETTREZBEL, BEZ LIV ANV T LIu~ N T T 7 ¢
— (n-~FY 2 BTV = 5:1) THRLL, 16k (95.0 mg, 77%) % 157-,

{7 > 7 ZR[EAR: M.p. 40.6-41.7 °C; 'H NMR (300 MHz, CDCls) ¢: 0.88 (t, 3H, J = 6.7 Hz),
1.22-1.33 (m, 30H), 1.42—1.58 (m, 6H), 3.00 (q, 2H, J= 6.8 Hz), 3.45 (t, 4H, J= 6.9 Hz), 3.56-3.60 (m,
4H), 3.63-3.66 (m, 8H), 4.33 (br t, 1H, J= 6.0 Hz), 7.36 (dd, 1H, J=5.1, 1.3 Hz), 7.43 (dd, 1H, J=5.1,
3.0 Hz), 7.96 (dd, 1H, J = 3.0, 1.3 Hz); '*C NMR (75 MHz, CDCL3) 6: 14.1, 22.7, 26.07, 26.08, 26.5,
29.0, 29.3, 29.4, 29.46, 29.49 (2C), 29.53, 29.57 (2C), 29.60, 29.62 (2C), 29.7, 31.9, 43.3, 70.0 (2C),
70.61 (2C), 70.62 (2C), 71.5, 71.6, 125.4, 127.9, 130.3, 140.1; IR (ATR) cm': 3277, 1320; MS (ESI)
m/z: 642 [M+Na]"; HRMS (ESI) m/z: Calcd for C3,Hsi1NNaOeS»: 642.3838; found: 642.3837 [M+Na]".

N-(13,16.,19.22-Tetraoxadotriacontan-1-yl)-thiophene-2-sulfonamide (161)

[O\/\O/\(\/)g\/n\s@

16l
3-FA Tz A NF= ALY RORDVIZ 2-F A7z AVA= 170l REHANT
16k & FIEROBEAEIZ L O RIS EATV, VBTN DT hra~ NI T 74— (n-~FH o fE
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et F /L = 5:1) THER L. 27 (100 mg, 0.200 mmol) & 2-F 47 = > ALk =/L7 1l K (110
mg, 0.600 mmol) 7> 161 (87.6 mg, 71%) & 1537=,

F Y w7 ZREA: M.p. 40 °CLLT; 'TH NMR (300 MHz, CDCls) 0: 0.88 (t, 3H, J = 6.7 Hz),
1.23-1.33 (m, 30H), 1.44—1.60 (m, 6H), 3.04 (q, 2H, J= 6.9 Hz), 3.45 (t, 4H, J= 6.9 Hz), 3.56-3.60 (m,
4H), 3.63-3.66 (m, 8H), 4,43 (br t, 1H, J= 6.0 Hz), 7.10 (dd, 1H, J= 3.7, 1.4 Hz), 7.59 (dd, 1H, J = 5.0,
1.4 Hz), 7.61 (dd, 1H, J = 5.0, 3.7 Hz); 3C NMR (75 MHz, CDCl:) §: 14.1, 22.7, 26.06, 26.08, 26.5,
29.0, 29.3, 29.4, 29.45 (3C), 29.49 (2C), 29.53, 29.57, 29.61, 29.62, 29.7, 31.9, 43.5, 70.0 (2C), 70.6
(2C), 71.5 (2C), 71.6 (2C), 127.3, 131.7, 132.0, 141.0; IR (ATR) cm: 3269, 1336; MS (ESI) m/z: 642
[M+Na]"; HRMS (ESI) m/z: Calcd for C32Hg1NNaOgS,: 642.3838; found: 642.3827 [M+Na]".

N-(13,16.19.22-Tetraoxadotriacontan-1-yl)-1-methyl-1H-pvrazole-5-sulfonamide (16m)

o~ 4N\
[ 07 > OSTON
0O Me O O wme
16m

3-FA Tz AR = 7Y RORDVIZ 1-AFN-1H- BTV —)L-5-Z)Lk=),L 71l
NZHWT 16k & FRIEROBIEIZ LV BOSZITW, YU ADTNAV I T L~ N7 T 4 — (n-
~FY U HEE T L = 5:1t0 3:1) THEL L. 27(50.0 mg, 0.100 mmol) & 1-A F)L-1H-¥'F
—/L-5-Z )Lk =/L7 1 U R (27.1 mg, 0.150 mmol) > 16m (57.9 mg, 94%) % 157-,

F T v 7 ZRE A M.p. 40 °CLLT; '"H NMR (300 MHz, CDCls) 6: 0.86 (t, 3H, J = 6.7 Hz),
1.22-1.32 (m, 30H), 1.48 (qn, 2H, J = 6.7 Hz), 1.56 (qn, 4H, J = 6.7 Hz), 3.04 (q, 2H, J = 6.7 Hz), 3.45
(t, 4H, J = 6.7 Hz), 3.55-3.58 (m, 4H), 3.61-3.65 (m, 8H), 4.08 (s, 3H), 4.89 (br s, 1H), 6.74 (d, 1H, J
= 2.0 Hz), 7.45 (d, 1H, J = 2.0 Hz); *C NMR (75 MHz, CDCls) d: 14.1, 22.6, 26.0, 26.1, 26.4, 29.0,
29.3,29.35,29.40 (2C), 29.44,29.45 (2C), 29.48, 29.54, 29.57 (2C), 29.63, 31.9, 38.5, 43.3, 70.0, 70.56,

70.57 (2C), 71.50 (2C), 71.52 (2C), 111.0, 137.6, 139.0; IR (ATR) ecm™: 3291, 1325; MS (FAB) m/z:
618 [M+H]*; HRMS (FAB) m/z: calcd for C3;HesN3O6S: 618.4516; found: 618.4511 [M+H]".

21-Azido-3.6.9-trioxahenicosan-1-ol (43)

[O\/\O/\(\/)g\/NB

O/\/OH

43

25 ORDOVIT 14 Z T 10g L FEROEYEIC L 0 SOSZEATW, YU BTN T LT m~
7T 74— (iR F /L) THEL L. 14 (243 mg, 0.513 mmol) 7° 5 43 (181 mg, 98%) %157~

BRI Y): TH NMR (400 MHz, CDCls) J: 1.23-1.40 (m, 16H), 1.55-1.67 (m, 4H), 2.54 (t,

1H, J = 6.4 Hz), 3.26 (t, 2H, J= 7.1 Hz), 3.45 (t, 2H, J = 6.8 Hz), 3.58-3.75 (m, 12H); *C NMR (100

MHz, CDCl;) d: 25.9 (2C), 26.5 (2C), 28.7 (2C), 29.0 (2C), 29.3,29.4, 51.3, 61.5, 69.8, 70.2, 70.4 (2C),
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71.4, 72.4; IR (ATR) cm': 3445, 2091; MS (ESI) m/z: 382 [M+Na]"; HRMS (ESI) m/z: Calcd for
Ci1sH37N304: 382.2676; Found: 382.2680 [M+Na]".

1-Azido-13.16,19.22-tetraoxaoctacosane (44)

O\/\O/\(v)g\/m
[O/\/O\/\(\/),SMe
44

12-7 2 %E-1-RFH J—LDRbiz1-3—RF~xH . 11ORbVIC4B EZHNT18 &
FIEEDEMEIZ L U RIS EATWY, YU TN T AT a~ NI T 74— (n-~FW 2 Hig—F
Jb=10:1) THHEL L. 43 (167 mg, 0.464 mmol) & 1-3 — F~F 42 (0.102 mL, 0.696 mmol) 7>
5 44 (87.7 mg, 43%) % 15H7-,

4% (4375 B JHRIR ). "TH NMR (300 MHz, CDCls) 6: 0.88 (t, 3H, J= 6.8 Hz), 1.27-1.35 (m, 22H), 1.53—
1.64 (m, 6H), 3.25 (t, 2H, J = 7.0 Hz), 3.45 (t, 4H, J = 6.8 Hz), 3.56-3.66 (m, 12H); *C NMR (100
MHz, CDCl3) d: 14.0, 22.5, 25.7, 26.0, 26.6, 28.7, 29.1, 29.39 (2C), 29.43, 29.46, 29.48, 29.52, 29.6,
31.6,51.4,70.0 (2C), 70.5 (4C), 71.4 (2C); IR (ATR) cm™: 2093; MS (ESI) m/z: 466 [M]*; HRMS (ESI)
m/z: Calcd for C24HaoN304: 466.3615; Found: 466.3614 [M+Na]".

N-(13,16.19.22-Tetraoxaoctaconsan-1-yl)-1-methyl-1H-pyrazole-5-carboxamide (16i)

o _~ H\[(é_,\\N
[ 07 e N
O/\/O\/\(\/),SMG O Me
16i

FH T 23 TNRBEORDVIZ 1-ATFIV1H-E T —)L-5-F VR R, 14 O Y
(2 44 ZHWT 25 ERBROEMEIZ K W RIS ZATWY, YV ATN AT LI~ NI TT 4—(n-
XY R T L = 5:1) THEL L, 44 (77.7 mg, 0.175 mmol) & 1-A F-1H-¥'F ' —/L-
5-71 V7R Vg (44.1 mg, 0.175 mmol) 2> 5 16i (63.3 mg, 69%) % 1572,

(4375 B IR TH NMR (300 MHz, CDCls) 6: 0.88 (t, 3H, J = 6.7 Hz), 1.22-1.37 (m, 22H), 1.53—
1.59 (m, 6H), 3.37 (t, 2H, J = 6.8 Hz), 3.44 (t, 4H, J = 6.8 Hz), 3.56-3.66 (m, 12H), 4.17 (s, 3H), 6.28
(br, 1H), 6.51 (d, 1H, J = 2.0 Hz), 7.42 (d, 1H, J= 2.0 Hz); *C NMR (100 MHz, CDCls) ¢: 13.9, 22.5,
25.7,26.0,26.9,29.2,29.4 (4C),29.5 (3C), 31.6 (2C), 39.1, 39.5, 70.0 (2C), 70.5 (4C), 71.4 (2C), 105.9,
135.4, 137.4, 160.0; IR (ATR) cm™: 3324, 1666; MS (EI) m/z (%): 525 (15.3) [M]*, 416 (25.1), 308
(100.0), 292 (82.2), 138 (38.8), 109 (100.0), 85 (51.2), 43 (75.9); HRMS (EI) m/z: Calcd for Ca9HssN3Os:
525.4142; Found: 525.4141 [M]".
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< HEWIEHEDE >

F—EDEER

A
JCI-20679, 10a—k 33 L Ot TMZ (Sigma-Aldrich, St.Lousi, Mo) /% DMSO (7 7 1 7 A 7 k=X,
DAL, BUAS, BOAR) ISR LT,

AHA BT

B3£I C57BL/6 ~ 7 A Z #2311 Charles River Laboratories Japan (#8231 I, HA) 7v 5 AT
Ulze MRAIE R T TR~ 7 X 2 ENLE ELEE (51730D, Stoelting Co.) (IZEHE L, AR Y
(=F LA I V)-DNA AR (in vivo-JetPEI, Polyplus Transfection, New York, USA)% 1 721>
+1.5AP,0.7 ML, —1.5DV O &2 Hamilton 2 U > ¥ & i3 A T 2 7 L (Legato 130, KD Scientific,
Holliston, MA) ZHWTiEA L7z, LLF®D DNA 77 A I K& HW/= @ pT2/C-Luc/PGK-SB13
(0.2 pg, 20207, Addgene, Watertown, MA, USA), PT/CAGGS-NRASV12 (0.4 pg, 20205, Addgene).
PT3.5/CMV-EGFRVIII (0.4 pg, 20280, Addgene), PT/shP53 (0.4 pg, 124261, Addgene), NEE5#H
% A A THIZME L. Accutase ¥ (Innovative Cell Technologies, San Diego, CA) % FH VN CorEfE L
721 . B27. N2 (Gibco/Thermo Fisher Scientific), 33 & TF 10 ng/mL @ EGF ¥ £ O* bFGF (R&D
Systems, Minneapolis, MN) Z ¥#5/Il L 7= Neurobasal 55 Hi17)> & 72 2 M i jf A i fu 5 2 B <
Ao Fa_X—FL, BEESRMEELIP=—m X727 LTERLE, % b [NRIENHE
U251 #if@ (American Type Culture Collection, Rockville, MD) 35 X 't MiERG2Y A SW48 Hilfa
(The European Collection of Authenticated Cell Cultures, Salisbury, UK.) IX, 10% FBS 5 X T 1%
W=V Y R VT A Y UERIR (FROGHEEE T3, R, HAR) Z IR0 L 72 DMEM (it i
T3, KR, BA) TS THIER Lo, MIRiE3~T, 5% COs, 37 CORMETITTHZE L7,

b Y R T A —aERPEE

B LR A % 6 well plate (2 1 x 10° cells/well THERE L, JCI-20679 F 7-1% 10a-k 3 100 nM
FBLON 500 nM OFAEPREE L 72D X 5 IZEL L 7= 8538 (0.05%DMSO &A) #imL7-, %
7o, ary ba—Zik, Tnn ERED DMSO % & teli @ik & A=, {L&mdshnt 3 A H
IR Y FY AR L, 500 pL OFMIEERETL & L TR L7z, b U R 7L —Ye i A ST
fa., FEMEE AL & LT Countess 11 automated cell counter (Invitrogen, Carlsbad, CA) % F > C
Atz e EnBlE Lz,

KRN AMP/ATP K DOHIE

~ 7 AR IENEE I 2 6 well plate (2 1 x 10° cells/well THEFAE L. JCI-20679 3 X T 10k D%
FEIREEDY 500 nM & 725 X 9 ICFREL L 72553817 (0.05%DMSO &A) ZUsin L., 2 BYEH &H7=,
Flo. FbHEFEED DMSO 5 0ebi&ika =2 hu—L & LTHWE, Mgz Eu L,
Accutase ZLER|Z T 500 uL ORISR 28 U, Mlaca it L7, & 7 v ofiiaticz
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iz sample & L7=%%. F&EHIEH A 96 well plate (2 100 L 3> sample Z %M1 L. CellTiter-
Glo luminescent cell viability assay kit (G7570, Promega, Madison, W1, USA) % 100 uL 3 2>¥%/0 L
7co 96 well plate 3 = A 1 —ZHWT 1 pfRE L. 10 SFEEC L, §#E L7k, 7 L—
MU —Z—ZHWTHREBELZRET D LI2LD ATP BEARIE L7z, AMP ORIEX,

AR A i 2 7= Sample % PBS & VN TN L Cell pellet |2 L7, Cell Lytic M 100 puL % H
WL 1.5 mL F = — 7|2 L7, 1400 rppm, 4 °CC 15 Zpff#% L7=t&. 4 °C. 15,000
x g 2T 15 i D yBEL . BEEEZREI L, ZOWE % 25 L 325 EHIE H F £ 96 well
plate {2/ 2, AMP-Glo assay kit (V5011, Promega, Madison, WI, USA) @ AMP-Glo Reagent 1 %
25uL TOWMULT, =AW —2 MW T 1 0IRE Lok, TRHEDE L THRE LT, 0%
AMP-Glo Reagent 2 & Kinase-Glo one solution % 1:100 CiE&A L72i&E % 50 uL 921z, v =
A= HNT 1 RS L%, 1 RFEEL TRRE L, 7L — b Y —& — 2 Wi
2RI L AMP IR ZJIIE L7z, JIE Sz ATP I X O AMP 13 DMSO 48 L 7=
HOEFMEL U, MHME TR 21T > 72, £722 DD AMP/ATP O HEOFE 21T - 7=,

Yz AZvTay HMEN

SDS buffer (50 mM Tris-HCl, 1% SDS) (7" = 7 7 —EBEA| (7 7 A 7 A 7 Rt i, 5t
#, HA) 3 XU PhosSTOP EASYpack (Roche Diagnostics, IN) % ¥ L 72 R IR 2 PR iR <
. KM T CEEREE AW T Lo, W% 4°C, 20,000 x g 12T 45 Syl DorEE L .
EiBICEEND EE S N R LT, 28T IR OB E % Pierce BCA Protein
Assay Kit (Thermo Fisher) 2 HHWCHIE L7z, # o\ 7 E2EMLUTEEEZ OV THRL, ¥
LR YERE B ¥ L= > 7L 20 uL {2 Sample Buffer (125 mM Tris-HCI, 4% SDS, 20% 2V
tr—l, 10%2-ANVHT R H ) —)b 004% 7ET7 = /) —)LT)—) &Mz, 95°CT 5
OBVENEZAT 572, 10% AV T 27 YT I 7% vz SDS-PAGE {4 MV ToriE L
Semidry ZUHE G 2EE (170 mA/gel, 90 43ff) & L < 1 wet bR F2E[E (350 mA/gel, 60 7)) % H
WCHrBEL 7= % /2 % PVDF # 7 L > (Millipore, Billerica, MA) IZHEE L7-, x5S
To AT VAL, 3%AX LI NI EH 0.05% Tween 20 Z¥RI1 L 7= Tris #% % (TBS; 50 mM
Tris, 2.68 mM KCI, 137 mM NaCl, pH 7.4)(TBS-T) & 7= 1% Blocking One-P (% 7 A 7 A 7
R, B, BA) Ty R L, R B L O ZRGUE L A v F 2 _X— L7, HilF
&R S/ 2%, TBS-T Z MW T 3 [Bl, TBS Z AW\ T 2 [Fl{iF L7z, Clarity Western ECL
substrate (170-5060, Bio-Rad Laboratories, Hercules, CA, USA) % 7213 ChemiLumi One Supe
substrate (02230-30, Nacalai Tesque) & )i & H 72, ChemiDoc XRS Plus system (Bio-Rad) %
WTRR LT,

UL FOHUARZEH L= : p-AMPKa (1:1000; #2535, Cell Signaling Technology, Danvers, MA),
GAPDH (1:1000; 016-25523, FitffiE T3, KB, HA), horseradish peroxidase-conjugated horse
anti-mouse IgG (1:2000; PI-2000, Vector Laboratories, Burlingame, CA), 33 X" HRP-conjugated
goat anti-rabbit IgG (1:2000; #7074, Cell Signaling Technology),

B ESRMRBEE TV~ U R 2V UG E R
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2 uL @ PBS (166-23555, Wako Pure Chemical Industries) (2~ &7 A B E RIS 1 x 103 @
E7R D X IR 2 TR L. A4 A C5TBL/6 ~ 7 A (6 # i) (2 L CRREE T I2 TR %
17> 7=, HB)infusion system (Legato 130) & AT, ML L 7-fifaiEik = A KiNo 7 v 7~
MNHAMAI 2 mm, JEHI 3 mm OAZEIZ 1 pL/min OEE CTHEA L7z, 10k (X DMSO (Z 10 mg/mL
TR L. BB 10%Kolliphor EL (C5135, Sigma-Aldrich) & A AP K THIN L 7= (&
200 uL/20g IR ), 10k ZIEfE S5 DWWz m L&D DMSO # 2> b — LUiE L LCTfE
ﬁH L7zo 4 IEFDDA X C5TBL/6 ~ 7 AIZHEH 225 DMSO D& % L < 1% 10k 10 mg/kg %

W 3 EMEENE G LT, RAEFHIM O Z1T > 72 FBRTIX, FET. P50 PRIk
@%E\iti%i@m%%i@ﬂ&%ﬂ%ﬂ@%NybkLTH4NVF$ﬁ@ﬁ%¢ﬁ
L7z, ERMEBEHRIC L8 & OMLCEBOERN R LN, SERENFAEE Ve
Wit T, TEBEEAREZRHMIT 232803, BhEtk 1 MM p-luciferin Z HV T DOFESE5H
FEAPIEST HZ LI LV EFEORE S 25l L7-, D-luciferin (126-05116, FnYEHSE T3, Kk,
HA) & JEENIZ G- 10 431% 12 TVIS Lumina XR imaging system % F N CTHROLTRIE OfR H 217

277,

b MEEREHS AR SW48 BHEE T /L~ U X & W - BSR4l

4 A CB-17 SCID ¥ 7 A (5 ###) % HA SLC (F i, HA) MO L7z, SW48H#ifd (3x10°
cells) Z~ kU # /L& PBS (1:1, Corning, NY) @ 100 pL o fll o eviE 2 RSl U, BRF: B2 Cli
JATTRICBAE L7z, 8L DDA A CB-17 SCID ~ v A2, #fif% 3 H H2>5H DMSO D
t L <% 10k 20 mg/kg % A JERENICHR G- L=, 10k X DMSO/= % / —/L (1:1) I&EIZ 10
mg/mL T&EM#E L. 10% Kolliphor EL (Sigma, St. Louis, MO) & A AHAHE K THR LZ, =
Fa—L & LT 10k 2R S5 DI AW -8 L [FHEO DMSO Z Wiz, [EHEDOKE &>
WL, /X AZHWCHE 2 B, 4 BERE L, BEEEREEZ (ERER Hx05 & LTHEHL
7o NEESEEIT 4 B OTERZICHIE L,

R a T HRAT

T ZUE, FRICHET D O W IRY | EEE R ER A (SD) TER Lo, #EHEATIE
BellCurve for Excel (Social Survey Research Information Co., Ltd. 5, HA) & W\ T{T- 72, in
vitro FRBR Tl Dunnet DL B E 2 AV, BIEEEAILZ 72 in viveo 388k TiX
Kaplan-Meier 1512 £ 2 7RO B B ZZDOHEIZ log-rank MRE % HV, BEEBMHT vt A T
1% 2 BE D LLEZIZ Mann-Whitney U fRE A VY, EEALPIEA FH L=, PAEA 0.05 K Th
HEE. MEMTFHIICHEEE D AR LT,

DFRZFIZ, 10k @ 25, 50, 100 nM & TMZ @ 12.5, 25, 50 uM {2334 T, isobologram fi#ATIZ
K VFHm L. OFH$EEE% CalcuSyn 2.11 software (Biosoft, Cambridge, U.K.) % F\ 7= combination
index (CI) fEIZ X W3l L7z, CIfEZ 0.9<CI, 0.9=CI=1.1, CI<1.1 ZZNENMFEN,
TN, FEPIRY & 72 LTz,
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0
S
A
F

S
JCI-20679, 10k 35 X OV 16a-1 1Z DMSO (74 7 A 7 A 7 ¥R, 708, B A) IIAfR LT-,

}l&

iR S

A549 #fifld (ATCC, Manassas, VA, USA) %, 10% FBS B LU 1% =V - A LT <A
PR (FIOEMIESE T2, RBR, AA) 2% L7- DMEM (FIOGHESE T8, KR, AA) H. 5%
COy, 37 CORMTIZTHE LI

ARRRIETE T~ A

bt Ml A AS49 #llid & 96 well plate {2 1 x 10° cells/well THEFE L. JCI-20679, 10k F7=1%
16a-1 7% 500 1M DFHEILE & 72 % 1 5 123080 U 7= 5361 (0.05%DMSO 4 45) 2 L=, ¥
7=, F4H LRIEDO DMSO & G iekifika 2> b — & LTHW =, BikEN%E 3 A BIZ
SFx v ~(FTH 747 A7 RS, 5L, AA) 2 AV CHIIEEEZ 3Ef L7z, 450 nm T
DOWSEE % SYNERGY HT (BioTek Instruments, Inc. Winooski, VT, USA) CTH|E L, DMSO THL
B 7ol 2 kiR & LTz,

b U X T —taRBEHIE

bt A A AS49 fiifi % 6 well plate |2 5 x 10* cells/well THEFE L, 16¢ 73 100 nM — 2 uM @
BRAKIRFE L 725 K 9 ST U 7255388 (0.05%DMSO &A) #iiLiz, 7=, T b LFE
? DMSO & Gk a 2 hr— & LTHWE, (ELEWEME 3 A RIC Y 7o st
L. 500 uL OFfER & LR Lz, N U SU T 0—Yeapbrk 2 5EHIIa, [k % A FH
id & L T Countess IT automated cell counter (Invitrogen, Carlsbad, CA) % F\ > CTA MRS 2 5HHI L
7

Tz AF T ay NN

SDS buffer (50 mM Tris-HCl, 1% SDS) (7' = 7 7 —EBHEFA| (7 7 4 7 & 7 B8, 5T
A, HA) 38 & U PhosSTOP EASYpack (Roche Diagnostics, IN) % ¥ U 72 HR I MIHE 2 g =
. KM T CEEREE AW T Lo, WM %E 4 °C, 20,000 x g 12T 45 Syl DB L .
FEICEEND  IEES X R B L e, # o™ 7 B DI EE % Pierce BCA Protein
Assay Kit (Thermo Fisher) & HHWTHIE L7z, # /"7 B2 U2 WAL, #
LR YRIE B ¥ 2 L= 7L 20 uL {2 Sample Buffer (125 mM Tris-HCI, 4% SDS, 20% 2"V
Ta—, 10%2-ANVHT R H ) —), 004% 7ET = /) — /LT )—) &Nz, 95°CT 5
BN EIT T2, 10% ARV 727 U7 I K7 V% MWz SDS-PAGE i£% FIVWCorBEL S
T I M7 RGEEE (170 mA/gel, 90 53[H) & L <13 wet ZURG2EE (350 mA/gel, 60 77 i) &
HWToHBEL7=% > /378 % PVDF £ 7 L > (Millipore, Billerica, MA) |[Z#55 L7-, fiiE &
NIz AT VA%, S%AF L IVT EH 0.05% Tween 20 Z i1 L 7= TBS-T % 7213 Blocking
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One-P (77 74 7 A7 RASHEL, 1, BA) TVryxr 7L, —&kiufkls LRk
EArFa—F LT, URE S S, TBS-T ZHWT 3 1[5, TBS & MW\ T 2 [FIGEH
L7z, Clarity Western ECL substrate (170-5060, Bio-Rad Laboratories, Hercules, CA, USA) % 721X
ChemiLumi One Supe substrate (02230-30, Nacalai Tesque) & )i> 727, ChemiDoc XRS Plus
system (Bio-Rad) & FHIV Tt L 7=,

LLUF ofuiRZ#EH L7z © p-AMPKa (1:1000; #2535, Cell Signaling Technology, Danvers, MA).,
GAPDH (1:1000; 016-25523, Fnytfik T2, KBk, HA), horseradish peroxidase-conjugated horse
anti-mouse IgG (1:2000; PI-2000, Vector Laboratories, Burlingame, CA), 3 X O HRP-conjugated
goat anti-rabbit IgG (1:2000; #7074, Cell Signaling Technology),

b RS A AS49 FIBHEE TV~ 7 X & AV - EEE STl

CB17 SCID ¥ 7 % (6~8 i fin) Zz H A< SLC (¥, HA) 72 HEEA L7z, A549 Aifid (1x10° 1)
Z~ K~ UL PBS (1:1, Corning, NY) @ 100 pL OHlfEERETE 2 i85 U, FREE T2 TR T
BB L7, 16c % DMSO IZ 15 mg/mL Tfi# L 7.5% Kolliphor EL (Sigma-Aldrich, St. Lousi,
Mo) B EAEEKE AW TRERREE THIN L7z, 16c ZIEMF S5 DICHW & L [F
BDO DMSO #ay hu—/LREE L CHEH L7, AS49 fRBM OB H 2D 4 8MICHZY
2 3 [A], DMSO DA F 7-1d 16¢ (15 mg/kg) % HEHEN| Eﬁmﬁqéﬁamuu%Eﬂg)ﬂi
BHORE SIZHONWTIE, / FRAEZHWTHEIC 1AL, 4 BREEE L, SRR Z (E X 82
X05 & LCHRIHLE,

R a T HRAT

T=2UE, FHCHT D O WIRY | CPEE EARHERZE (SD) TRRLIZ, X TONHT —
21, i< &b 3 OOMNL L2 FERNBAG72, HEHEMNTIX BellCurve for Excel (Social Survey
Research Information Co., Ltd. B, HA) & W TIT o> 72, in vitro 3% Tl3 Dunnet %% & g
FREZ N, in vivo SRR TIE 2 BEO LRI WA student D - E 2 HVY, EAE 4 PEZ EH
L7ce PIEDY 0.05 RiETH D & &, MatFNICHAEEN DD L AR LI,
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