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2) 471 @A Dol A Eoll LiAlH, THES Z 7}8e] v a7 3}
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3) A7) ©@HA 2)e] A Eol 1-B 2 2 A Q1 (1-bromoalkane)S % 718}
AdZALES FIFeE YA

4y 7] @A 3)e] AA =l =2 Z A 7 o] A (glycosylation) HH-&-&
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[132] B A ool A, Tl el e B E4E4 (diethyl malonate)

2 FWBA AL
TR FAVAZ AA AR PR FHFES FHT 7 Ak o)A F B
g o] A Pl sk SR gel SoldtnE, Baud ATE A%
s}5- 82 B 4 ako] 7Hs e,

133 8wl %?ﬂﬂbﬂﬂnmﬂQQQﬁégﬂﬂ%aﬂ

[134] 1)
5,5-H] 2=-B 2 2w Z]-2,2-v] w & [ 1,3]0] £-4H(5,5-bis-bromomethyl-2,2-dimethyl-[ 1,
3]dioxane) S A2} A & slo] t] A 3} tho] &< A 5= v,

[135]  2)737] @A D A Ee) 1-B.2 ¥4 Q1(1-bromoalkane)& 7 7}+3} ]
dAAE S FIHERE WA

[136] 3) 7] @A 2)¢] A =l 4 # o] M (glycosylation) HF-&-5 =3 3} ¢]
HEV} A SR EAE BYe W)

[137] 4) 7371 A 3)e] A Eoll & 2.5 7] $H(deprotection) HH-&-& T8 5to] O
7] S A A} B

[138] 5) 371 @A 4] A &l =2 24 4 o] A (glycosylation) HF-&-8- 53] 5} o]
RE77FR2AE FF AR NS LZAA Q7o 254715 £l 8= vhA;
p=d}

[139]  6) /7] @A 5)2 A4 Eoll &1 5 7] 3k(deprotection) HH-&--& =33} O
MUV 5 A A st AL E £38= 8171 3182 12 34 = 3=
A| 2 HA

[140] (884 1]
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V4
[142] 7] 3}82] 1A,
[143] 37 L2 wWEA7|Y = a1 A7) Z5 -CH-A-R3Y 5= 131 A7) At ulA] A3

S mEAr1Y = 9lar; A7) RV WA R3S Z4H2)
13HE -Gyl 71 57 3L A7 R WA R3S

Z,:
[144]  237] A
[145] A )
H
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3]dioxane)= FHE AR ARG 69 A ] FAGAE A (Ao R



St

0

o = -
& =,

S

PCT/KR2017/004066
B

113}, -4 3}, 44 3}
Eay

[

2

[e}

2] A
3}3HE o] & Asto] 7t
S F=,

16
1-

#4ol gol
T

WO 2017/179945

[146]

1o
Mo

ol

—_
o

A 1014,

(<13
o]

>

1A

[}
o

7] &}

)

(3

[147]
[148]
[149]
[150]
[151]
[152]

5
Ox

&

—

0

G

BK

7] Al

)

AO

1 C5-Cy 9]

|5+

A

1(branched)

-

s

o] 744

=
=

C5-Cx®] Aol

T4 9AF = -CHy-A-R AL, 7] A

¥

d

H] X
N7 Z
Z}o] AL,

EE
2% (pentasaccharide)
A

-

[153]
[154]

ol

7R3 =

2

2]

al

et B} A

A~
T

7] Z3= A 9

A8 1= W] A 3h8 CCyl Alo] R

H] A $hE C-Cyp] Abol 22

% S

Ox

&

—

0

G

—

0

G

al

4= o). B A

-

7] Z3= A 9

Ox

&

—

0

G



WO 2017/179945 PCT/KR2017/004066

[157]

[158]

[159]

[160]

[161]

[162]

[163]

[164]

[165]

[166]

UIL; A7 AL WA A3 F Bl o] 2 Al Afolar, thE Al e Y 4
ALy 7] RUW A R3S 747} = ¢4 0 =2 X8 Hev= v %] 3Hel Ci-Cp 8] &7,
28k = B X SHE C-Cp@l Al 247 7], = X3 = 1] X 38 C-Cy 9]
ol 7] 4= QJa1; 18] 51 4] RU WA P2 U & 4= Q) B} A o7
A7 L& e el 71 4= a1 A7) ZE -CH-AMRYY 5= Q1 az; A7) AT A A3
Bl o] A& Ab A ARlolar, vhE AL WE Ay 4= ¢lar; A7) R WA RS

f = H) X3 C-Cp®l EA 7T 7 3L 18] 3L A7) R

2 Al A AREE Gof, ek ol g Ml o Al o] T Q& o] 9 ¥ =
g s ga A el Aot} o= AEY AA F& BE, Bl
AA AU, Al oS A sk 5 ool FE R SRk v T o] o =2
Ba, HEHEZ RS, w2 o 84, T 5o 78 A, ol 2 A,
Al @l So) glet, ofofl AlFHE ] o=t

A7 A & A A H ol BT o ' o] 9 W Has

)
g ol gl o] = Aoy 3l -4 4 © 2 BORI (Boron transporter),
LeuT (Leucine transporter), MelB (melibiose permease), $,AR (human {3, adrenergic
receptor), UapA (uric acid-xanthine/H* symporter), Je = 0] 59| 2 o] /9] 23 4~
Ao}, ofoll A A =

- T A Ao A ARG o], ek o] SEro] g Wbl Al &
A| 3 % (membrane) 0. 2 B F-¢] 5Fi= A& 2 v| g,

B G A Aol A AFG-E 8-of, "kl A of 88| Sl(solubilization)" @ E-of] 5 #]
B A S g oA FRuAd Akl n o) FHolERE s Al
ojwj gt}

A A ol A ARE-E E-of, Ehek il o] Qb Sh(stabilization)" & 2 A <]
T2, 750 WA G5 33} B 42 T2 5 QHY S BEsE AL
ojwj gt}

B g M| Aol Al ARE-H 8o, "ahekul A o] A A 8} (crystallization)" T -8 <Y o] A]
ekl of A S F A5k AS v gkt

B G A Aol A AFG-E B-of, "kl of -4 (analysis)" o] @ Whehi A o] Rz
E= 7S WA ShE Al ol ko) 7] A ol ol A, bkl of AT
A S o] 8 9o, oo AgE A g ot o & Eo
7 2} & v] 7 (electron microscopy)< ©]-8-3te] HrebwA o] St & F-AE 4= )t}

=)

vl shahE el 25A7]E e A qhg stel) WS S8 e Ft
o] & £ 9], LDAO(lauryldimethylamine-N-oxide) % DDM(n
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2 EALo] = (maltoside) & Z(head) 152 ZH2} $F - $FH(Newstead, S. s, Protein
Sci. 2008, 17, 466-472. 7+ 7). 7S A ¥ (tail) LE 9] EAol| .2 B8} az, o] 5
ol Fz1uf A w2 G Mol A whek i S Qb gls)= 5] Holl A a5
U2 LDAO= b4 3} 53 o] tha s b, DDM-2 1207 9] 71 3 v A
T2 ol A 7h ok 8} T8 o] =2 Al 5 Shtol|t) o] 9} §-ALEE A
= FFAO| = (o & &9, OG(n-octyl-B-D-glucopyranoside)) 2 W EALO] = (o &
5 9], DM(n-decyl-p-D-maltoside) 2 DDM) %1 | 4] F-2}-2] H] Lo A &= 2hg- 4=
UTH WEALO] = R A WAps= ekl A Qb Slo| M = F Ao =

A A B} dubA o 72 g-=atr), vkl Qb shol| A ozl uf Al W=}

FA7 e F oA E BF38aL, AAZA MEE IFAA7E 7=

v

nr

d]
zl
FR1uf A A A Eshr] 93 w2 o] A gl A 22 A A <] chobimalt+=
SR HE 2F A AGFE e, o] AAlE V1S R E A
EA S w vk e A okg slo] g 3tE JERP ST v, B ko A 1]l ¥
MZE G527 A5 2F (5, B A" 23 5)2 oA 725 7HA v,
0] = chobimalt & 7]<& S w4 -2k} g 3] FHE T, o] A 1F-2
4 FFIAA FA N 4N FF A G AF s T2 A o]
ofaf| AR ol ofaf A E o] A w8 PAHI AL, o= XFAAVIE LEE
THEQTH dubH o g ol et K BRI E-2 A 23] vf$- o B,
TPSs, PSAs X PSEs®| 237 44 135S 4-69A & A A AA 5
40~60% =2 A 27} 7Fs o). o) 9F 32 244 1ol bk Al 2 YRR
A z3t = A A vhE] FE-3tel frEl sttt A 22 AlA Soll A, TPS-ES,
TPS-E10L % PSE-C11& 7}4 $-4=3F ¥z

FA R EHAES BE 479 A3 E bl = BOR1 % B,AR 9 -2
218wl A S 2 ke vhgh il o] A s] g b A& ol kit
ole] gt Aifi= FxlufAd w2} A 71 9] vk A Qb slol] gk T oA S

AT Ao}, o] AR EAE LB A 7]= v A2 FRvA

o] A} & A A= th et Aol o A H I AbEE 7HIY EAH L9
= 1] =2 WA L wltell, H A o] -
3 3 (hydrophile-lipophile balance, HLB)& -#| &} 7] ¥15to] & A4 717}
L HY e EAE A A A Y A AbE S LA VR AR v]$-
NG ALEE 7HA = R A HAE A S otk 7 2 L7 EE
TFY A g Aste] o] A SR = Gy o3 A Y AlEol Ha
Ao g AMAAT. ey, 1 AP o] A AbE S THA = FRIA - AR=
Sheu L 7] shel vl X) 2 R el oS AT B 9 ohe}
H] § & 4 0 2 & PDCs(Protein-detergent complexes)E A Al 3} 7] w0l whekul 2l
Azgstol] AgstA & = At ATt ol 213 Bb}l o] FR1v A E41o
Azs A SEd (da/ddol= F A Fd A= o
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A5, o= o] &A1Y A S vrEbTh A H ¢V =

£ 3o F-) 3 JS =], TPAs 1ol A S8 H vfe} o] &
A= wbahm Aol 438l g 8ol 1A 3E TA7F Qo). B oukrg o A, A
A A= BORI-GFP &5 ©d 2 MelB, ¥ 7 o} g} B,ARSE A E 1o

T o R F5 &8skl

Houkrg o] 9] A A of o] u}E TPS-E8, TPS-E10L 2 PSE-C11°] T4L-B,AR-Gs
= B,AR-Gs I 3HA ol o) Sl A uhe} Zo] Mkl B3 E QhA 3ol
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e R A4l o] A &84 o 3hg w8 b= ve) o], vzl B35k o 2

7154 A= vlg- FREHA R, w9 =34 OIE} oj¢} & oY FE
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MNG-3¢l &3l 35 LeuT+= 124 9] Wl &F &<F L A& 40%71A4] & vhi,
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[193]
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[195]

4%

o
o

2535, 40,45 = 50 °O) & 7FL g 3, whld o] L2 A kg A]
A5 YERd ot

112 (a) CMC+0.04 wt% & 5 3= (b) CMC+0.2 wt% 5 55 AF-8-% PSAs
= PSEsell 9] $F LeuT &4 o] ¢+ 4] -& SPA(scintillation proximity assay)E
o]-gste] 4% A& e Eolt)

5 125 (a) CMCH0.04 wt% & 5 IE5= (b) CMC40.2 wt% 5 5 & AF-83 TPS-As
5= TPS-Esell 9] ¢t LeuT @4 9] QFG A& SPA(scintillation proximity assay)S
o] g3st] ZA4 g ANE Hhebd Lot

132 (a) CMC40.04 wt% 5% = (b) CMC+0.2 wt% 5 5= 2 AF-8-% TPS-EL
of 9]¢t LeuT ol 2l o] ¢4 A2 SPA(scintillation proximity assay)E ©|-8-3}]
ZA4% A5 e Lot

% 145 Zh2Fe] 250, 45, 55 B=3= 65)° A 1.5 wt% PSAs H-3= PSEsel] 2] gt
MelB @A o] =5 787 72 4] A& SDS-PAGE®} 9l =¥
HAEZLH & o] &3to] 43 435 el ot}

% 155 22213} 284l (agonist) BI (BI-167107)2] <= 4] &}ol] PSAs % PSEs]|
ﬁﬂgnﬁm%Mpy%xﬂﬂﬁﬂgZﬁabmmﬁ%ﬂﬁﬂEa@ﬂqq'

%= 162 Full 2F-8-A| (Isopreoterenol, ISO) <A F5F £+ IS0} G-wHuj 2
Z %ol u}Z PSAs/PSEs == DDM¢] 83l & mBBr-f,AR 7-324 W} 2 1
T2 A obA AL =43l A ufo|t)

= 172 (a) DDM, PSAs H=5= PSEs©l| 2] 3] &3l ¥ 4~ A (mBBr-f,AR) A =&
[H]-T] 8} o] = 2 & 3 )] &5 (PH]-DHA) 2] A gkl ol &) =43 A3}, (b) ©) &
S ufA] H-AE5of & A E B,AR H3HA ] AV E A V] WA
AEntE 2 I(SEC)® 4§ 2ot

% 182 DDM, TPS-As, TPS-Es == TPS-ELs ©ll 2] &l &3 ¥ 48 A (3,AR) <
Z27] @A L E PH]-H sto]| B2 Y32 85 & (PH]-DHA) S| 2 ol o8l 4§
AE e ol

= 19% DDM, TPS-A8 % TPS-E8¢] ¢]3l &3l & | (B,AR) & 7|1k
A E PH]-Hstol =2 ¢ X ¢ 2 (PH]-DHA) | A kel of & A4 e
A= UrE‘r‘ﬂi Lol

=202 (a) DDM, TPS-ELs¢l| 9] &l &3l ¥ 48 #|(B,AR)2] 7] 7F &4
FA A HF-E PH]-H sto] =R e o w2 ([P H]—DHAH Adtol o3l A4 g A
(b) ol & ¥l FAEel dal P4 AR HFA & AV E =17] v A
ARvE 18 3)(SEC)E =43 A wo|tt.

= 212 (a) DDM, (b) PSA-C11, (c) PSE-C11, ¥ (d) PSE-C13% A A ¥ p,AR<]
w74 94 EM o] 1| #] o] T},

% 22 1.0 wt% PSE-C11 2= DDM < ©] &35l A2 o 2 HE §,ARE A
FEotar, g 8 24 WA A ¥ 2Kk PH]-DHA & ©] -85}

24
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[196]

[197]

[198]

[199]
[200]
[201]
[202]

[203]
[204]

[205]

[206]

[207]

[208]

[209]

[210]

%232 1.0 wt%2] (a) DDM 3= (b) PSE-C11& o] &35}o] Ao 2 5E B,
ARE A3 FEslal ol & YR st ES 2ot v ef L8 ahA] g
H ¥ & 242} ALgste] B,ARS] A7) wiA] A& wtE 128 3 (SEC) 2 7, ()
PSE-C112 &3l 3} ¥ T4L-B,AR-G, Jr A 9] 4711t 24 e84 -& PSE-C119]
E3HE W & AFEeto] A7) WA A2 vE T 3(SEC)E o] &8t 574 ¢
A0S ved Zoldh 1594 A= PSE-Clio] Z3E v 9} X35 A g
H & X5 ALgste] S48kt

I 243= PSE-C11°l 98l A ¥ T4L-B,AR-G, E A ©U Y A2] raw EM
o] 4] (a), 2D 57 o]V X (b)) 2 M EE zEE EA QI H3A o S~
Hat olv] A (¢) & WER Eolt},

5= 25 TPS-E10L9l 213 A ¥ B,AR-G, 3534 @A #}2] raw EM ©] 1] #]
(a), 2D ¥ o) v A (b)o} -2 M eFS 2t QA H3A e S8
o] 4] (¢) & L1EFH Ro|t}

I 262 TPS-As/Es, MNG-3 ®=1= DDMel| 9] &F 4= o] A 2] UapA
A A4S CPM WA & o] &8t A4 AAE Yebd Lot

(a) TPS-As/Es, MNG-3 %=3= DDM &5 %7} CMC + 0.04 wt%; 2

(b) TPS-As/Es, MNG-3 ®3= DDM & %7} CMC + 0.2 wt%.

% 27% TPS-ELs, MNG-3 %= DDMe]| 2] & =8N o] 4 9] UapA & 444
CPM A& o] §3sto] 43k A& vepd Zolth

(a) TPS-ELs, MNG-3 %=3= DDM &5 %7} CMC + 0.04 wt%; 2

(b) TPS-ELs, MNG-3 *=3= DDM & %7} CMC + 0.2 wt%.

g o] AN E 3 H Ao P

ol sl & & 57| AA| oA Bl JAsHA 7] kot ohRk, 8] Aa
B o] Y| §-& ol AlshE A Y B E g o] Al H A E A se A Y g 8t
Zlo] of Ut} - g of Al Ay 3 A E

o

=
P14 3toke] Babel 716 A7k golatAl 3% 4 gl A By
SEEEDECEP EEE R

=]

PSAs® 4 =35 5 1o YEFH AT 8171 <1-1> WA] <1-5>2] gHA HR ol
w2} PSAs(Alkyl-based penta-saccharide amphiphiles) 3-8 14 3o & 29
L ER AT

<1-1> v &2 3} v o & 22419 (dialkylated diethylmalonate)] & WHA] Q1 g+4]
Azl (3HeHE la WA e F4)

o] Hh-g-2 - g 9] +=3(P. S. Chae &, Nat. Methods 2010, 7,
1003-1008.)°ll A A& W& LIt = 8ol =353t

A 4 & =, THF(Tetrahydrofuran)©l] -&-3ll ¥ NaH (30mmol)E 0°Cel| 4] THF (40
mL)l| &3 ¥ t]ol e FE A (diethyl malonate) (10 mmol) -8 o] & 7}5}a1,



23

WO 2017/179945 PCT/KR2017/004066
204 & QF W HEEGI T} 1-ofo] @ B¢ ‘ﬂ(l—iodoalkane) (25 mmol)& H 7} 3,
M E kS 48AIE SR A2 ol A LR Tk, A7hE S5 NHCL 789 2
d }3}04 & EaL, =

[211]

[212]

[213]

[214]

[215]

[216]

2SO, 2 A xS v o] ¢ gk T 39,

n} & 12 3] (EtOAc/hexane) 2.2 7 A 8fo] 9 U A
i x%H t] &7 3} v o] &2 219 (dialkylated diethylmalonate) (3} 3% 1a WA
lo)& it

<1-2> t] &7 3} ¥ 2-(dialkylated mono-ol)2] AHH# <l $HA A} (3}3HE 2a
WA 2¢9] st/H)

DMSO°l €89 vl g @249 (1a-c; 6.9 mmol) -8 2ol LiCl (15.2 mmol)
2 H,0 (7.7 mmol) S F 78S th E3HE-2 12417 5o 175°C =2 714 g v
072 A% F H,0R 3|45t o] EFES Hd oH & &5t 9
7128 & 2 brine 2 A A3 31, F9= Na,SO, = 2363t g o] 945t
dl S0 ZFo] &8 THF (30 mL)°l =<1 3 LiAlH, (21.3 mmol) S- 0°C ol A
1338 A7stith. TFE2 4A 1 e Aol A nlekakgl 0°C°ﬂ/‘1 MeOH,
N &7 HCl & & 54 0 & H7lsto] jbg& FZ25H3 AL, Hol g
2 7 F=svh o3 F715-2 brine & & A H 831 3L, 7 Na,SOLE
3} A & 2 vlE 183 (EtOAc/hexane) &2
%= -=(dialkyl-containing mono-ol) (¥} 3+&
AN).

2 Zemplen2] 271 slol d]-0
Qluk A ¢l A=} (3HFHE 3a U] X

o}o
<k %
t]of &l of ¥ (dlethyl ethen & F=38 A} F7 52
Na
1A=

(
<1-3> =& Z A gl o] H(glycosylation) §+-3-
-1l 2 & #] 0] A (de-O-benzoylation) H+-5-5 9 ¢
3ce] 4)

o] §k-g-& P kg 2}o] +=4(P.S. Chae &, Chem. Eur. J. 2013, 19,
15645-15651)°l A AR WS A3 A sho] = &

TAA SR, FelZA ol w3 tha % o] 33tk 9 CH.CL
BomL)°l &8¥ ¥ =& fF A4 (3= 2a WA 2¢), AgOTS (1.2 equiv.) 2
2,4,6-collidine (0.7 equiv.)2] E3HE-S -45°Col| A A HE&}S o}, 1¥] 31 CH,Cl,
(BomL)°l &3¢ =Wz A o) = = F 24 B Znlo| = (perbenzoylated
glucosylbromide) (1.2 equiv.)& 7] A& Al 10+ & A 3] H7pe = Hb-g
ERES AABE 0°C7F H = F et BEg 218 A = TLCol < 3

B it vhg-o] 9bA Fell(TLCOl o8l 578 %), ¥ 2] H(pyridine)& ¥+
S3Eo "I Hhs £35S CH,CL, (30mL) & 3] 218} 31, celite 2
o] 73} i}, o -2 IM Na,S,0; 789 (30 mL), 0.1M HCI =89 (30 mL) &
brine 30 mL) 2. & &4 0 2 A FH3FA . 183 7752 59 Na,SO,2
Az, 4 S 27 F9) 2 A,

t]-0-9 2 < @] 0] A (de-O-benzoylation) HF-&--& E} ¥} o] =883t
=] 223} ZH] B2 MeOHell €3] A1 7151, 72 ¥ 0.5M NaOMe 2] W] g4

mlo u:?i‘

H
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& oNs Ha g Rk 42 5ho] NaOMe2] 5‘45 F57F0.05Me] ¥ =5 5Sit
HE-S S 352 AFL-o A 6A] 7F &9t nHks}Sd a1, 71 3 Amberlite IR-120 (H*

[217]
[218]

[219]

[220]

[221]

[222]

[223]
[224]

[225]

form) resin . 2 A S}A| FH T}, Resin= o] o] 2] &l #| A5} a1, MeOHE
A A 81 o, & ul = in vacuoll A o & EEE A A8t ol =& A e 7t
A Ay ARvE I (MGOH/CHzCIz)f*’-— AA|ste], 214 a1 A o Aab= (3=
3a WA 30)S AATH(EE 84 WA 88%(F ©A).

<1-4> =2 72 | o] M (glycosylation) §F-& (PSA-C9a W A PSA-C11a9] 34)

271 AAd 1-39 S gold vhE3 FAd S WS 73t 3E= 3a
W 2] 3¢ 2 5B PSA-C9a ] #] PSA-Cllas Xﬂg_o}oﬂq

TA A S E, T CH,CL 30mL)el &3l ¥ 3}3&E (3= 3a WA 3c), AgOTS
(4.5 equiv.) ¥ 2,4,6-collidine (2.0 equiv.)2] 3-8 -45°Col| A 35T}
T12] 31 CH,CL (30mL)ell &3l ¥ sl =wlzd ol e =
=534 B 2 o] = (perbenzoylated glucosylbromide) (4.5 equiv.)E 7]
g gl o 30‘:' & 3] Hreh T kg E3E > A A ] 0°C7} ¥ =%
SFA T BE-g-& TLCoN o3l XU P 3tdch vE-g-9f $H4 Fol(TLCOl 9] &
=94, Aal‘d(pyndme)g HhE =l A7be HPS Z3E2 CHLCL
(30mL) = 3 A ShaL, celite® o] 751 T o =2 1M Na,S,0; 8 (30 mL),
0.1M HC1 =89 (30 mL) Z brine (30 mL) S & 144 0 & A Hstgiv). 18] o
F715 & T Nap,SO. 2 1 Z2st i, G & 37 SH7] & A 7 83l

<1-5>Zemplen®] 271 &}l t]-0-¥ 3 ¥l o] A (de-O-benzoylation) {5
(PSA-C9 W #] PSA-C119] 34)

B71 AR e 139 Hl-o-dlxzd e o] A vhE 3 F A g U S et
PSA-C9a ] ] PSA-Clla® HE PSA-C9 W] #] PSA-C11S Al #35} T}

TA X R, A G 1-49] F2] 248} o] B-& MeOHol| S| A7z, 71 T
0.5M NaOMe 9] M| &2/ & 9l3 4 2 3 uba 21 ¢ 8lo] NaOMe2| # & 557}
0.05Mo] ¥ == 3}git) vhg &3 2o A 6AIZt &t wukelQlar, 1
Amberlite IR-120 (H* form) resin & Z =4 3} A] #] T} Resin o] #}o]] 2] 5]
A A8 a1, MeOHE A 2 813 21, &yl = in vacuool| A o] 2} & 2 ¥
AAB T A B2 A7t A A7 A2eE 1839 (MeOH/CH,CL) =
g A 3te], PSA-C9 W+ PSA-Cl1+ ¥t

<A z4 1> PSA-C99] 34

<1-1> ol & 22-t] ==d & E4F 9 (Diethyl 2,2-dinonylmalonate)($} 3= 1a) <]
Bige

A7 A 1-19] Tl 3} v E a2 qked o AREA QL 3HA) A Ape) uef,
1-o}o] @ 5= ¢+ 21 (1-iodoalkane) & & 1- O}O]JJ: 44| ¢l(1-iodononane)&
ARE-she] Hlell e 2,2-t] = d 'EE4F (Diethyl 2,2-dinonylmalonate)(3} 3= 1)
90% =& = A| 235} T} 'H NMR (400 MHz, CDCLy): 8 4.16 (q, J = 8.0 Hz, 4H),
1.85(q, J = 8.8 Hz, 4H), 1.30-1.21 (m, 28H), 1.16 (t, J = 8.0 Hz, 6H), 0.87 (t, J = 8.0
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Hz, 6H); “C NMR (100 MHz, CDCl;): 6 172.3, 61.1, 57.7, 32.2, 32.1, 31.8, 30.0, 29.8,
29.7,29.5,24.0,22.9, 14.3,

[226] <1-2>2-%=9 % d| XF-1-£(2-nonylundecan-1-ol)(3} & = 2a)2] 34

[227] A7) AN o 129 U2 3 B892 Qb el 31A] Az}l el
2-%d & 8| XF-1-£-(2-nonylundecan-1-ol)( &} & & 2a)S 82% 2] &= A| £35St}
'H NMR (400 MHz, CDCl;): 6 3.54 (d, J = 4.0 Hz, 2H), 1.50-1.40 (m, 1H), 1.37-1.20
(m, 32H), 0.88 (t, /= 8.0 Hz, 6H); *C NMR (100 MHz, CDCl5): 6 65.7, 40.5, 31.9,
30.9, 30.1, 29.6, 29.3, 26.9, 22.7, 14.1.

[228] <1-3> fu ¥ 2-%=d 2 E A9 (Dimethyl 2-nonylmalonate) (3} 3% 3a)9] §H4]

[229] A7) AAld 139 ] Z Aol E Hl-0-Hl A g o] o] ARkA Q1 A}
ut2}, 313HE 3a% 86% & 2 A £33 ). 1H NMR (400 MHz, CD;OD): § 4.22
(d, J=8.0Hz, 1H), 3.85-3.82 (m, 2H), 3.72-3.66 (m, 1H), 3.40-3.30 (m, 3H),
3.26-3.15 (m, 2H), 1.61 (br s, 1H), 1.38 (s, 2H), 1.30-1.26 (m, 30H), 0.90 (t, /= 8.0
Hz, 6H); *C NMR (100 MHz, CD;OD): 6 104.8, 78.1,77.8, 75.1, 74.1, 71.6, 62.8,
39.6, 33.2, 32.3, 31.3, 30.9, 30.6, 27.9, 23.9, 14.7.

[230] <1-4>PSA-C9a2] 34

[231] A7 AA e 1-49] FE]Z A dl ol A HH ol whet, PSA-C9aE jHA ekt &
75 %; 'H NMR (400 MHz, CDCl): 0 8.26 (d, J = 8.0 Hz, 2H), 8.20-7.61 (m, 30H),
7.60-7.55 (m, 2H), 7.43-7.18 (m, 46H), 5.95 (t, J/ = 8.0 Hz, 1H), 5.90-5.81 (m, 3H),
5.80-5.70 (mm, 2H), 5.60-5.45 (m, 6H), 4.99-4.80 (m, SH), 4.72-4.62 (d, /= 8.0 Hz,
2H), 4.60-4.50 (m, 4H), 4.40-4.32 (m, 1H), 4.20-4.00 (m, 5H), 3.92 (t, / = 8.0 Hz, 1H),
3.82-3.75 (m, 3H), 3.68-3.64 (in, 1H), 3.39-3.32 (m, 1H), 3.12-3.01 (m, 1H), 2.91-2.88
(m, 1H), 2.71-2.65 (m, 1H), 1.32-1.10 (m, 32H), 0.84 (t, J = 8.0 Hz, 6H); *C NMR
(100 MHz, CDCly): 0 166.2, 166.1, 166.0, 165.9, 165.8, 165.7, 165.2, 165.1, 164.9,
164.5, 164.4, 133.6, 133.4, 133.3, 133.2, 133.0, 130.2, 129.9, 129.8, 129.7, 129.6,
129.5, 129.3, 129.1, 129.0, 128.9, 128.6, 128.5, 128.4, 128.3, 128.2, 101.4, 100.5,
99.9,99.8, 78.0,75.9,74.9,73.2,73.0,72.8,72.5,72.4,72.0,71.8, 71.2, 70.6, 70.3,
70.0, 69.2, 38.3 32.0, 31.2, 30.9, 30.5, 30.4, 30.0, 29.9, 29.8, 29.5, 27.0, 26.8, 22.7,
14.2,

[232] <1-5>PSA-C9¢] 314

[233] 7] AA e 159 H-0-Hlzd# o] H ol whel, PSA-C9E 4313l ok
4*$:91 %; '"H NMR (400 MHz, CD;0D): 6 4.97 (d, J = 8.0 Hz, 1H), 4.79 (d, J= 8.0
Hz, 1H), 4.68 (d, J =8.0 Hz, 1H), 4.46 (d, /= 8.0 Hz, 1H), 4.40 (d, /= 8.0 Hz, 1H),
4,28 (d,J=8.0Hz, 1H), 4.09 (t, /= 8.0 Hz, 1H), 3.90-3.78 (m, 8H), 3.70-3.62 (m,
SH), 3.45-3.27 (m, 18H), 1.60 (br s, 1H), 1.39-1.20 (m, 32H), 0.90 (t, J = 8.0 Hz, 6H);
BC NMR (100 MHz, CD;OD): 6 104.7, 103.6, 103.3, 102.3, 81.7,79.8, 78.3, 78.1,
77.8,76.1,75.9,75.2,75.1,75.0,74.5, 71.6, 63.1, 62.9, 62.5, 39.5, 33.2, 31.3, 30.9,
30.6, 28.0, 27.8, 23.8, 14.6; HRMS (EI): calcd. for CsoHg,Oo [M+Na]* 1131.5775,
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found 1131.5778.
[234] <A Z ] 2> PSA-C109] g4
[235] <2-1> v ol & 2,2-t] o] A W 2 A4 (Diethyl 2,2-didecylmalonate)(3} 51 & 1b) 2]

Tl A)
H o

[236] A7 AA A 1-19] Y & vlof el @2 Ak o] AubA Q1 A A x}ol utt,
1-0}0] @ 547 91 (1-iodoalkane) & & 1-0}°] & 5 H] 71| )1 (1-iododecane) &

AFE-8Fo] Yol e 2,2-v] H] A 2414 (Diethyl 2,2-didecylmalonate)(3} 3= 1b)2
902% 45 =2 A £33 T} 'H NMR (400 MHz, CDCL,): 6 4.16 (q, J = 8.0 Hz, 4H),
1.85 (q, J = 8.8 Hz, 4H), 1.30-1.21 (m, 32H), 1.16 (t, J= 8.0 Hz, 6H), 0.87 (t, J = 8.0
Hz, 6H); *C NMR (100 MHz, CDCLy): & 172.3, 61.1, 57.7, 32.2, 32.1, 30.0, 29.8, 29.7,
29.5,24.0,22.9, 14.3.

[237] <2-2> 2-H|A %= 8| XF-1-£-(2-decyldodecan-1-ol)( &} 31 & 2b)2] 34

[238] A71 A A 129 O3 B9 dubA el 34 A ) Lq,g]_,
2-tl]A! &5 d) 7F-1-2-(2-decyldodecan-1-ol)(3} & 2b)S 86%2] & 2 A 233t}
'H NMR (400 MHz, CDCLy): & 3.55 (d, J = 4.0 Hz, 2H), 1.50-1.40 (m, 1H), 1.37-1.20
(m, 36H), 0.88 (t, J = 8.0 Hz, 6H); *C NMR (100 MHz, CDCl,): & 65.6, 40.5, 31.9,
30.9, 30.1, 29.7, 29.3, 26.9, 22.7, 14.0.

[239] <2-3> 3}3& 3b2] A

[240] /\1—7] A /\] ] 1- 3/] :Lg]i Eﬂ o]}q =k Eﬂ O- qizm Eﬂ o])\q/] Q) ]:]]-X—] o] ! X}Oﬂ
utg}, 313HE 3bE 88% G-& 2 A 28131 th tH NMR (400 MHz, CD;OD): & 4.22
(d, J = 8.0 Hz, 1H), 3.85-3.82 (m, 2H), 3.72-3.66 (m, 1H), 3.39-3.30 (m, 3H),
3.26-3.15 (m, 2H), 1.61 (br s, 1H), 1.38 (s, 2H), 1.30-1.26 (m, 34H), 0.90 (t, /= 8.0
Hz, 6H); *C NMR (100 MHz, CD;OD): & 104.8, 78.1, 77.8, 75.1, 74.1, 71.6, 62.82,
39.6,33.2,32.3, 32.2, 31.3, 30.9, 30.9, 30.6, 27.9, 23.9, 14.7.

[241] <2-4>PSA-C10a2] 4]

[242] A7 AA e 1-49] =8 Z A d o)A HH ol whet, PSA-Cl0aE 44313l o
5175 %; 'H NMR (400 MHz, CDCl): 6 8.26 (d, J = 8.0 Hz, 2H), 8.20-7.61 (m,
30H), 7.60-7.55 (m, 2H), 7.43-7.18 (m, 46H), 5.95 (t, J = 8.0 Hz, 1H), 5.90-5.81 (m,
3H), 5.80-5.70 (m, 2H), 5.60-5.45 (m, 6H), 4.99-4.80 (m, SH), 4.72-4.62 (d, J = 8.0
Hz, 2H), 4.60-4.50 (m, 4H), 4.40-4.32 (m, 1H), 4.20-4.00 (m, 5H), 3.92 (t, / = 8.0 Hz,
1H), 3.82-3.75 (m, 3H), 3.68-3.64 (m, 1H), 3.39-3.32 (m, 1H), 3.12-3.01 (m, 1H),
2.91-2.88 (m, 1H), 2.71-2.65 (m, 1H), 1.32-1.09 (m, 36H), 0.84 (t, J = 8.0 Hz, 6H); 13C
NMR (100 MHz, CDCl;): & 166.2, 166.1, 166.0, 165.9, 165.8, 165.7, 165.2, 165.2,
165.1, 164.9, 164.5, 164.4, 133.6, 133.4, 133.3, 133.2, 133.0, 130.2, 129.9, 129.8,
129.7, 129.6, 129.5, 129.3, 129.1, 129.0, 128.9, 128.6, 128.5, 128.4, 128.3, 128.2,
101.4, 100.5, 99.9, 99.8, 78.0, 75.9, 74.9, 73.2, 73.0, 72.8, 72.5, 72.4, 72.0, 71.8, 71.2,
70.6, 70.3, 70.0, 69.2, 38.3, 32.0, 31.2, 30.9, 30.5, 30.3, 30.0, 29.9, 29.8, 29.5, 27.0,
26.8,22.8, 14.2.
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[243]
[244]

[245]
[246]

[247]

[248]
[249]

[250]
[251]

[252]
[253]

<2-5>PSA-C109] 34

A7) Aol 1-59] dl-0-Hlzd e o] A Wi o) whel, PSA-C10S 41 819 T
5192 %; 'H NMR (400 MHz, CD,0D): 6 4.97 (d, J = 8.0 Hz, 1H), 4.79 (d, /= 8.0
Hz, 1H), 4.68 (d, J = 8.0 Hz, 1H), 4.46 (d, J = 8.0 Hz, 1H), 4.40 (d, J = 8.0 Hz, 1H),
4.28 (d, J = 8.0 Hz, 1H), 4.09 (t, J = 8.0 Hz, 1H), 3.90-3.78 (m, 8H), 3.70-3.61 (m,
5H), 3.45-3.26 (m, 18H), 1.60 (br s, 1H), 1.42-1.20 (m, 36H), 0.90 (t, J = 8.0 Hz, 6H);
13C NMR (100 MHz, CD,0D): & 104.7, 103.6, 103.3, 102.3, 81.7, 79.8, 78.3, 78.1,
77.8,76.1,75.9,75.2,75.1,75.0, 74.5, 71.6, 63.1, 62.9, 62.5, 39.5, 33.2, 31.3, 30.9,
30.6, 28.0, 27.8, 23.8, 14.6; HRMS (EI): calcd. for Cs,Hos0,6 [M+Nal]* 1159.6088,
found 1159.6086.

<A Z | 3> PSA-C119] 4]

<3-1> t o & 2,2-t] &g ¢ E4FS (Diethyl 2,2-undecylmalonate)(3} &= 1¢)2]
Bige

A7) AAd 1-19] YA 3} o 24 o dRbA Q1 A d A}el] uhe,
1-o}o] @ 5= ¢+ 21 (1-iodoalkane) & & 1-0} 0] & &8 & ] #| 21 (1-iodoundodecane) &
AFg3le] tlel gl 2,2-t]-& d] A W2 A< (Diethyl 2,2-diundecylmalonate)( 3} &
1c)& 90% =& & A 23} ). 'H NMR (400 MHz, CDCLy):  4.16 (q, J = 8.0 Hz,
4H), 1.85 (q, J = 8.8 Hz, 4H), 1.30-1.21 (m, 36H), 1.16 (t, J = 8.0 Hz, 6H), 0.87 (t, J =
8.0 Hz, 6H); *C NMR (100 MHz, CDCI3): 6 172.2, 61.1, 57.7, 32.2, 32.1, 30.0, 29.8,
29.8,29.5,29.5,24.1,22.9, 14.3.

<3-2> 2% H|A E 2] g| XF-1-£-(2-undecyltridecan-1-ol)(3} 31 & 2¢) 2] 34

/\1—7] N/\] ] 1- 29] qoLﬁ'lﬂ_ I Lig] o]} H]-XJ O] SL/H XJX}oﬂ u;}g]_
28|44 E 2] 9| XF-1-£-(2-undecyltridecan-1-ol)( &} & 2¢)S 85% 9] =
A 238} T 1H NMR (400 MHz, CDCLy): & 3.55 (d, J = 4.0 Hz, 2H), 1.50-1.40 (m,
1H), 1.37-1.20 (m, 40H), 0.88 (t, J = 8.0 Hz, 6H); *C NMR (100 MHz, CDCLy): &
65.7,40.6, 32.1, 31.1, 30.3, 29.9, 29.8, 29.5, 27.0, 22.8, 14.2.

<3-3> 313+ & 3¢9 A

/\]-7] N/\] ] 1- 3/] :LF/]E/_ Eﬂ o]/d =4 Eﬂ O- qizm Eﬂ o])\q/] Oh:]]—Z—] o] ;Gx}oﬂ
upg}, 313HE 3cE 88% & 2 A £3} St} 'TH NMR (400 MHz, CD,0D): & 4.22
(d, J = 8.0 Hz, 1H), 3.85-3.82 (m, 2H), 3.72-3.66 (m, 1H), 3.39-3.30 (m, 3H),
3.26-3.15 (m, 2H), 1.61 (br s, 1H), 1.38 (s, 2H), 1.30-1.26 (m, 38H), 0.89 (t, J = 8.0
Hz, 6H); °C NMR (100 MHz, CD;OD): 6 104.8, 78.2, 77.8, 75.1, 74.1, 71.6, 62.8,
39.6, 33.2,32.3, 32.2, 31.3, 31.0, 30.9, 30.9, 30.6, 27.9, 23.9, 14.7.

<3-4>PSA-Cl1a9] 4]

A7 AA e 1-49] =8 Z A d o)A HH ol whet, PSA-CllaE 344313l oh
5172 %; 'H NMR (400 MHz, CDCly): 6 8.26 (d, J = 8.0 Hz, 2H), 8.20-7.61 (m,
30H), 7.60-7.55 (m, 2H), 7.45-7.20 (m, 46H), 5.95 (t, J = 8.0 Hz, 1H), 5.90-5.81 (m,
3H), 5.80-5.70 (m, 2H), 5.60-5.45 (m, 6H), 4.99-4.80 (m, 5H), 4.72-4.62 (d, J = 8.0
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[254]
[255]

[256]
[257]

[258]

[259]

[260]

[261]

[262]

[263]

Hz, 2H), 4.60-4.50 (m, 4H), 4.40-4.32 (m, 1H), 4.20-4.00 (m, 5SH), 3.92 (t, / = 8.0 Hz,
1H), 3.82-3.75 (m, 3H), 3.68-3.64 (m, 1H), 3.39-3.32 (m, 1H), 3.12-3.01 (m, 1H),
2.91-2.88 (m, 1H), 2.71-2.65 (m, 1H), 1.35-1.09 (m, 40H), 0.84 (t, J = 8.0 Hz, 6H); :C
NMR (100 MHz, CDCl,): 6 166.2, 166.1, 166.0, 165.9, 165.8, 165.7, 165.2, 165.2,
165.1, 164.9, 164.5, 164.4, 133.6, 133.4, 133.3, 133.2, 133.0, 130.2, 129.9, 129.8,
129.7, 129.6, 129.5, 129.3, 129.1, 129.0, 128.9, 128.6, 128.5, 128.4, 128.3, 128.2,
101.4, 100.5, 99.9, 99.8, 78.0,75.9, 74.9, 73.2, 73.0, 72.8, 72.5,72.4,72.0,71.8, 71.2,
70.6, 70.3, 70.0, 69.2, 38.3, 32.0, 31.2, 30.9, 30.5, 30.4, 30.0, 29.9, 29.8, 29.4, 27.0,
26.7,22.8, 14.2.

<3-5>PSA-C11¢] 34

371 AR 1-59] Hl-o-flxd e o] A el whet, PSA-C11S 4 8k3lt.
T&: 90 %; 'H NMR (400 MHz, CD;OD): 6 4.97 (d, J = 8.0 Hz, 1H), 4.79 (d, /= 8.0
Hz, 1H), 4.68 (d, J =8.0 Hz, 1H), 4.46 (d, /= 8.0 Hz, 1H), 4.40 (d, /= 8.0 Hz, 1H),
4,28 (d,J=8.0Hz, 1H), 4.09 (t, /= 8.0 Hz, 1H), 3.90-3.78 (m, 8H), 3.70-3.62 (m,
SH), 3.45-3.26 (m, 18H), 1.60 (br s, 1H), 1.42-1.20 (m, 40H), 0.90 (t, J = 8.0 Hz, 6H);
BC NMR (100 MHz, CD;OD): 6 104.8, 103.6, 103.4, 102.4, 81.7,79.8, 78.3, 78.1,
77.8,76.1,75.9,75.2,75.1,75.0,74.5,71.7,71.3, 69.6, 63.1, 62.9, 62.6, 39.5, 33.2,
31.3, 30.9, 30.6, 28.0, 27.8, 23.9, 14.6; HRMS (EI): calcd. for Cs;H 9Oz [M+Na]*
1187.6401, found 1187.6396.

<2 A] of| 2> PSEs(Ether-based penta-saccharide amphiphiles) 2] §H4]

PSAs®] A 2718 5 30l e AT 3H7] <2-1> W A] <2-4>9] A Wy ol
w}2} PSEs(Ether-based penta-saccharide amphiphiles) 3°€-2- 3+ 8l & 49]]
et ST

21> S A A A A GHHE ] 1

o] Hk-&-2 Atilla, D. 5 & ¥=3(J. Coord. Chem. 2009. 62, 3050-3059)°1] 7| A ¥
HJHS% %”ﬂ T35t 35t

T-A A o2, o 9 & & & &} o] = #1(Epichlorohydrin) (0.124 mmol)<
O} = (argon) 3ol NaOH (0.25 mmol) 3} &7 &= -2 8 (0.43 mmol)°ll
A7Fe . 2 ¢= -3 120°Coll A 7L 8 AL, T D 2ol A 164 1F &4t

wHbE g T A2 o 2 AlE] A oﬂ}\ﬂ HES T3 E-O 40mL E=F SR 3 A8,
&% (aqueous phase)S CH,CLZ FE38}A ). §-7]152 F9 Na,SO,2 71 28}a,
ATV E xSt AR FSE Sl dE 2l A=A g
da WA 4d 5 H-2] 5ttt

<2-2> =8| Z 2 | o] H(glycosylation) §F-& 2 Zemplen2] 271 &}l ©]-0
-1l 2 & 7] o] A (de-O-benzoylation) §+-5- (3}3H= 5a W #] 5d2] 3H4)

7] AAle 1300 71 A1 W 3 Fd S-S sk, 3R 4a W A
de=HEH 3= 5a W A] 5dE Al 8k T

<2-3> =2 Z 4 g o] A (glycosylation) HF-&- (PSE-C7a W ] PSE-C13a2] 3+4)
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[264]

[265]

[266]

[267]
[268]

[269]

[270]
[271]

[272]
[273]

[274]

7] A e 140l 71 A W S L d WS el sk, 81 3HE Sa Ul A
5d & B PSE-C7a W *] PSE-C13aE 3§48} o},

<2-4>Zemplen®] 271 &}l t]-0-¥ 2 ¥l o] A (de-O-benzoylation) HFH-5-
(PSE-C7 W A] PSE-C132] §+4))

71 A e 1590 71 Al W 5 A $ S S8l 3], PSE-C7a Wl A
PSE-C13a® % E] PSE-C7 W A| PSE-C13% g4 8t}

<A Z 4] 4> PSE-C72] 34

<4-1> 1,3-1] 2 (A & 5 A 3Z 2 7H-2-£-(1,3-bis(heptyloxy)propan-2-ol)( &} 31 =
4a)2] 4

71 A e 119 S E FEA Y ARl 3HA Aol whe), dE &R
1-%=%+&-(1-haptanol) = A}-&5} <]
1,3-°] 22 (A & & A]) 32 2 37H-2-£-(1,3-bis(heptyloxy)propan-2-ol)( &} 31 = 4a)= 80%
& & A £35St} 'H NMR (400 MHz, CDCl5): & 3.95-3.92 (m, 1H), 3.46-3.43 (m,
8H), 2.47 (d, J = 4.0 Hz, 1H), 1.57-1.54 (m, 4H), 1.30-1.26 (m, 16H), 0.87 (t, J = 8.0
Hz, 6H); *C NMR (400 MHz, CDCL): & 71.9, 71.7, 69.5, 32.1, 29.7, 29.6, 29.5, 26.2,
22.7,14.3.

<4-2> 3}3HE 522 A4

A7) A Al 2-29] ] Z A w0l L dl-0-wl2d g o] A o] AuHEHQl Azl
ute}, 33 E 5aE A8 T 558 85 %; 'H NMR (400 MHz, CD;OD): 6 4.45 (d,
J = 8.0 Hz, 1H), 4.01 (quint, J = 8.0 Hz 1H), 3.87-3.82 (m, 1H), 3.60-3.56 (m, 4H),
3.52-3.46 (m, 4H), 3.35-3.20 (m, 4H), 3.18 (1, J = 8.0 Hz, 1H), 1.60-1.55 (m, 4H),
1.40-1.25 (m, 16H), 0.90 (t, J = 8.0 Hz, 6H); *C NMR (400 MHz, CD;0OD): & 104.1,
103.9, 80.1, 78.4, 78.2,77.9, 75.2, 72.7,71.9, 71.8, 71.5, 71.3, 71.1, 62.9, 33.2, 30.9,
30.8, 30.4, 27.4,27.3, 23.8, 14.6.

<4-3>PSE-C7a2] 4]

7] A e 2-39] =E]l @A glo] e Ukl A afe uhe}, PSE-C7a s
shAd 81 o =8 80 %; 'H NMR (400 MHz, CDCL): & 8.24 (d, J = 8.0 Hz, 2H),
8.16-7.98 (m, 26H), 7.80-7.70 (m, 4H), 7.60-7.52 (m, 2H), 7.50-7.18 (m, 46H),
5.92-5.81 (m, 3H), 5.73-5.61 (m, 5H), 5.58-5.52 (m, 2H), 5.44 (m, 2H), 5.07 (d, J =
7.6 Hz, 2H), 4.96-4.71 (m, 3H), 4.69 (d, J = 3.2 Hz, 1H), 4.65-4.58 (m, 3H), 4.52-4.39
(m, 4H), 4.23-3.96 (m, 6H), 3.83-3.76 (m, 3H), 3.68 (t, J = 8.0 Hz, 1H), 3.52-3.23 (m,
8H), 3.15 (br s, 1H), 3.01 (br s, 1H), 1.71-1.62 (m, 2H), 1.49-1.42 (m, 2H), 1.40-1.18
(m, 16H), 0.84 (t, J = 8.0 Hz, 6H); 3C NMR (400 MHz, CDCLy): & 166.2, 166.0, 165.8,
165.7, 165.2, 165.1, 164.6, 164.5, 133.6, 133.4, 133.3, 133.1, 132.9, 130.2, 129.9,
129.4, 129.3, 129.2, 129.1, 129.0, 128.6, 128.5, 128.4, 128.3, 128.2, 101.6, 100.5,
99.5,99.3,74.9, 73.4,72.9,72.8,72.5,72.2,71.9,71.2, 71.7, 71.6, 70.7, 70.3, 69.4,
63.8, 63.6, 62.9, 60.4, 53.6, 32.0, 29.9, 29.8, 29.7, 29.5, 26.2, 22.8, 14.3, 14.1.

<4-4> PSE-C79] &4
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[275]

[276]
[277]

[278]

[279]
[280]

[281]
[282]

7] A Al 2-49] Hl-0-A 2L d o] el Auta ] A}l ubel, PSE-C7E
A 3T 558 92 %:; 'H NMR (400 MHz, CD,OD): 6 4.95 (d, J = 8.0 Hz, 1H),
4.76 (d, J =7.6 Hz, 1H), 4.71 (d, J = 7.2 Hz, 1H), 4.66 (d, J= 7.6 Hz, 1H), 438 (d, J =
8.0 Hz, 1H), 4.26 (d, J = 9.6 Hz, 1H), 4.08 (t, J = 8.0 Hz, 1H), 4.39-3.80 (m, 8H),
3.72-3.55 (m, 8H), 3.50-3.19 (m, 20H), 1.58 (m, 4H), 1.39-1.20 (m, 16H), 0.90 (t, J =
8.0 Hz, 6H); *C NMR (400 MHz, CD,0D): § 104.9, 103.7, 103.1, 102.6, 102.4, 81.8,
79.7,78.2,78.1,78.0,77.9, 77.8, 76.0, 75.9, 75.2, 75.0, 72.8, 72.7, 71.8, 71.7, 71.6,
71.5,71.1, 69.8, 63.0, 62.9, 62.6, 33.2, 30.9, 30.8, 30.4, 27.4, 23.8, 14.6.

<A Z | 5> PSE-C92] $+4

<5-1> 1,3-8] 2= S-A)) 3Z 2 9--2-8-(1,3-bis(nonyloxy)propan-2-ol )(3} 3 =
4b)°] A

A7 AA 1-19] RS A
1- % -8-(1-nonanol) S AF-&3}]

1 3 H] 2~ (=l & A]) 3 2 7H-2-£-(1,3-bis(nonyloxy)propan-2-ol)( &} 31 &= 4b)-S- 77%

H 2 A 235} th 'H NMR (400 MHz, CDCLy): & 3.95-3.93 (m, 1H), 3.47-3.43 (m,
8H), 2.47 (d, J=4.0 Hz, 1H), 1.57-1.54 (m, 4H), 1.30-1.26 (m, 24H), 0.88 (t, J= 8.0
Hz, 6H); C NMR (100 MHz, CDCL,): & 71.9, 71.7, 70.0, 32.1, 29.7, 29.6, 29.5, 29.4,
26.2,22.7, 14.3.

<5-2> 3%= 5be] 34

A7 A e 229 A ol R Hl-o-Hlxzd o] o] drkAQl dx}o
ute}, 33t E 52 FA B TE 28 86 %; 'H NMR (400 MHz, CD,0OD): & 4.45 (d,
J=8.0 Hz, 1H), 4.01 (quint, J = 8.0 Hz 1H), 3.87-3.82 (m, 1H), 3.60-3.56 (m, 4H),
3.52-3.46 (m, 4H), 3.36-3.20 (m, 4H), 3.18 (t, J = 8.0 Hz, 1H), 1.60-1.55 (m, 4H),
1.42-1.24 (m, 24H), 0.90 (t, J = 8.0 Hz, 6H); *C NMR (100 MHz, CD,0D): & 104.1,
103.9, 80.1, 78.4, 78.2,77.9,75.2,72.7,71.9,71.8,71.5,71.3, 71.1, 62.9, 33.2, 30.9,
30.4,27.4,27.3,23.8, 14.6.

<5-3>PSE-C9a2] §4d

7] A e 2-39] =E] @A glo] e UubA 1 dafe] uhe), PSE-C9aE
SHA 3T =8 82 %:; 'H NMR (400 MHz, CDCLy): & 8.24 (d, J = 8.0 Hz, 2H),
8.16-7.98 (m, 26H), 7.80-7.70 (m, 4H), 7.60-7.52 (m, 2H), 7.50-7.18 (m, 46H),
5.91-5.81 (m, 3H), 5.73-5.61 (m, 5H), 5.58-5.52 (m, 2H), 5.48-5.44 (m, 2H), 5.07 (d, J
= 7.6 Hz, 2H), 4.96-4.71 (m, 3H), 4.69 (d, J = 3.2 Hz, 1H), 4.65-4.56 (m, 3H),
4.52-4.39 (m, 4H), 4.23-3.96 (m, 6H), 3.83-3.76 (m, 3H), 3.68 (t, J = 8.0 Hz, 1H),
3.52-3.23 (m, 8H), 3.15 (br s, 1H), 3.01 (br's, 1H), 1.71-1.62 (m, 2H), 1.49-1.42 (m,
2H), 1.40-1.17 (m, 24H), 0.84 (t, J = 8.0 Hz, 6H); 3C NMR (100 MHz, CDCL): &
166.2, 166.0, 165.8, 165.7, 165.2, 165.1, 164.6, 164.5, 133.6, 133.4, 133.3, 133.1,
132.9, 130.2, 129.9, 129.4, 129.3, 129.2, 129.1, 129.0, 128.6, 128.5, 128.4, 128.3,
128.2, 101.6, 100.5, 99.5, 99.3, 74.9, 73.4,72.9, 72.8, 72.5, 72.2,71.9, 71.7, 71.6,
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[283]
[284]

[285]
[286]

[287]

[288]
[289]

[290]
[291]

71.2,70.7,70.3, 69.4, 63.8, 63.6, 62.9, 60.4, 53.6, 32.0, 29.9, 29.8, 29.7, 29.5, 26.2,
22.8,14.3, 14.1.

<5-4>PSE-C92] 3A

A7) AT e 2-49] dl-0-wlz=d o] 9] YukE Q1 Ao utbel, PSE-COE
A BT =8 92 %; 'H NMR (400 MHz, CD;0D): & 4.95 (d, J = 8.0 Hz, 1H),
476 (d, J = 8.0 Hz, 1H), 4.71 (d, J = 7.2 Hz, 1H), 4.66 (d, J = 8.0 Hz, 1H), 4.38 (d, J =
8.0 Hz, 1H), 4.26 (d, J = 9.6 Hz, 1H), 4.01 (t, J = 8.0 Hz, 1H), 4.99-3.80 (m, 8H),
3.72-3.55 (m, 8H), 3.51-3.19 (m, 20H), 1.58 (m, 4H), 1.39-1.20 (m, 24H), 0.90 (t, J =
8.0 Hz, 6H); C NMR (100 MHz, CD;0OD):  104.8, 103.7, 103.1, 102.6, 102.4, 81.8,
79.7,78.2,78.1,78.0,77.9, 77.8, 76.0, 75.9, 75.2, 75.0, 72.8, 72.7,71.8, 71.7, 71.6,
71.5,71.1, 69.8, 63.0, 62.9, 62.6, 33.2, 30.9, 30.8, 30.7, 30.6, 27.4, 23.8, 14.6; HRMS
(ED): calcd. for Cs5;Ho, O, [M+Na]* 1177.5829, found 1177.5833.

<A %4 6> PSE-C119] g4

<6-1> 1,3-8] 22 (- H| A 5 A 3Z 2 3-2--2(1,3-bis(undecyloxy)propan-2-ol )(3} 3 &
4c)o] A

71 A e 119 S E FEA Y ARl 3HA Aol whe), dE &R
1-& H| Z+2-(1-undecanol)-& AF-&-35}¢]
1,3-H]) (2 H| A2 S A X 2 91-2--2-(1,3-bis(undecyloxy)propan-2-ol)(3} & 4c)=
77% 55 =2 A 23 th. 'H NMR (400 MHz, CDCLy): 6 3.95-3.93 (m, 1H),
3.43-3.40 (m, 8H), 2.47 (d, J = 4.0 Hz, 1H), 1.57-1.54 (m, 4H), 1.32-1.25 (m, 32H),
0.88 (t, J = 8.0 Hz, 6H); 3C NMR (100 MHz, CDCL,): & 71.9, 71.7, 69.5, 31.9, 29.7,
29.5,29.4,26.1,22.7, 14.3.

<6-2> 3}3HE 5¢9] A4

A7) A Al 2-29] ] Z A w0l L dl-0-wl2d g o] A o] AuHEHQl Azl
uhe}, 33t E 5cE A8 T 558 86 %; 'H NMR (400 MHz, CD;OD): & 4.46 (d,
J = 8.0 Hz, 1H), 3.99 (quint, J = 8.0 Hz 1H), 3.88-3.81 (m, 1H), 3.65-3.56 (m, 4H),
3.52-3.46 (m, 4H), 3.36-3.20 (m, 4H), 3.18 (1, J = 8.0 Hz, 1H), 1.60-1.55 (m, 4H),
1.42-1.24 (m, 32H), 0.90 (t, J = 8.0 Hz, 6H); *C NMR (100 MHz, CD;0OD):  104.0,
103.9, 80.1, 79.9, 78.3, 78.2, 77.8, 75.1,72.7,71.9, 71.8, 71.5, 71.3, 71.1, 62.8, 33.2,
31.0, 30.9, 30.8, 30.4, 27.4, 27.3, 23.8, 14.7.

<6-3>PSE-C11a9] A4

A7) A Al 2-3¢] 8] @A o] dutA Q] dxtol whel, PSE-Cllag
SHA 3T =8 82 %:; 'H NMR (400 MHz, CDCLy): & 8.24 (d, J = 8.0 Hz, 2H),
8.16-7.98 (m, 26H), 7.80-7.70 (m, 4H), 7.60-7.52 (m, 2H), 7.50-7.18 (m, 46H),
5.92-5.81 (m, 3H), 5.73-5.61 (m, 5H), 5.58-5.52 (m, 2H), 5.48-5.44 (m, 2H), 5.07 (d, J
= 7.6 Hz, 2H), 4.96-4.71 (m, 3H), 4.69 (d, J = 3.2 Hz, 1H), 4.65-4.58 (m, 3H),
4.52-4.39 (m, 4H), 4.23-3.95 (m, 6H), 3.83-3.76 (m, 3H), 3.68 (t, J = 8.0 Hz, 1H),
3.52-3.23 (m, 8H), 3.09 (br s, 1H), 3.01 (brs, 1H), 1.71-1.62 (m, 2H), 1.49-1.42 (m,
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[292]
[293]

[294]
[295]

[296]

[297]
[298]

[299]
[300]

2H), 1.41-1.18 (m, 32H), 0.84 (t, J = 8.0 Hz, 6H); *C NMR (100 MHz, CDCL): &
166.2, 166.0, 165.8, 165.7, 165.2, 165.1, 164.6, 164.5, 133.6, 133.4, 133.3, 133.1,
132.9, 130.2, 129.9, 129.4, 129.3, 129.2, 129.1, 129.0, 128.6, 128.5, 128.4, 128.3,
128.2, 101.6, 100.5, 99.5, 99.3, 74.9, 73.4, 72.9, 72.8, 72.5,71.9, 71.2, 71.7, 71.6,
71.2,70.7,70.3, 69.4, 63.8, 63.6, 62.9, 60.4, 53.6, 32.0, 29.9, 29.8, 29.7, 29.5, 26.3,
26.2,22.8,14.3, 14.1.

<6-4>PSE-C119] 34

7] A Al 2-49] Hl-0-Azdd o] el Auta ] dA}el ubel, PSE-C9E
A BTl =8 92 %; 'H NMR (400 MHz, CD,OD): & 4.97 (d, J = 7.6 Hz, 1H),
4.77 (d, J = 8.0 Hz, 1H), 4.70 (d, J = 7.2 Hz, 1H), 4.67 (d, J = 7.6 Hz, 1H), 438 (d, J =
8.0 Hz, 1H), 4.26 (d, J = 10.4 Hz, 1H), 4.09 (t, J = 8.4 Hz, 1H), 4.00-3.68 (m, 8H),
3.70-3.55 (m, 8H), 3.50-3.20 (m, 20H), 1.57 (m, 4H), 1.39-1.20 (m, 32H), 0.89 (t, J =
8.0 Hz, 6H); C NMR (100 MHz, CD;0OD):  104.8, 103.6, 103.1, 102.6, 102.4, 81.8,
79.7,78.2,78.1,78.0,77.9, 77.8, 76.0, 75.9, 75.2, 75.0, 72.8, 72.7,71.8, 71.7, 71.6,
71.5,71.1, 69.8, 63.0, 62.9, 62.6, 33.2, 30.9, 30.9, 30.8, 30.7, 30.6, 27.4, 23.8, 14.6;
HRMS (EI): caled. for CssH;02O,5 [M+Na]*+ 1233.6455, found 1233.6451.

<A Z 4] 7> PSE-C132] &4

<7-1>
1,3-H] ~(E ] ) A - A]) 3 2 9--2-8-(1,3-bis(tridecyloxy)propan-2-o01) (3} && 4d) <]
Bige

7] AN 119 dE e F A dubA Q) A A afe) whe), dF e R
1-E ¢ & ZF&-(1-tridecanol)-& A}-&38} <]
1,3-H] ~(E ] A £ A]) 3 2 9F-2--8-(1,3-bis(tridecyloxy)propan-2-o0l)(3} &&= 4d)=
75% =& =2 A| 238} th 'H NMR (400 MHz, CDCL,): 6 3.95-3.92 (m, 1H),
3.45-3.40 (m, 8H), 2.47 (d, J = 4.0 Hz, 1H), 1.57-1.54 (m, 4H), 1.32-1.25 (m, 40H),
0.88 (t, J = 8.0 Hz, 6H); 3C NMR (100 MHz, CDCL,): & 71.9, 71.7, 70.0, 32.1, 29.7,
29.6,29.5,29.4,26.2,22.9, 14.3.

<7-2> 3}3HE 5d9] §H4

A7) A Al 2-29] ] Z A w0l L dl-0-wl2d g o] A o] AuHEHQl Azl
ute}, 33t E 5dE G418 TE 58 85 %; 'H NMR (400 MHz, CD,0OD): & 4.46 (d,
J = 8.0 Hz, 1H), 3.99 (quint, J = 8.0 Hz 1H), 3.87-3.81 (m, 1H), 3.65-3.56 (m, 4H),
3.52-3.46 (m, 4H), 3.36-3.20 (m, 4H), 3.18 (1, J = 8.0 Hz, 1H), 1.60-1.55 (m, 4H),
1.42-1.24 (m, 40H), 0.89 (t, J = 8.0 Hz, 6H); *C NMR (100 MHz, CD;0OD):  104.0,
103.9, 80.1, 79.9, 78.3, 78.2, 77.8, 75.1,72.7,71.9, 71.8, 71.5, 71.3, 71.1, 62.8, 33.2,
31.0, 30.9, 30.8, 30.7, 27.5, 27.4, 27.3, 23.8, 14.7.

<7-3>PSE-C13a2] &4

A7) A Al 2-3¢] 8] @A o] ARl A}l whe), PSE-Cl3aE
shA 89 vl 958 80 %; 'H NMR (400 MHz, CDCL): & 8.24 (d, J = 8.0 Hz, 2H),
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[301]
[302]

[303]
[304]

[305]

[306]

8.16-7.98 (m, 26H), 7.80-7.70 (m, 4H), 7.60-7.52 (m, 2H), 7.50-7.18 (m, 46H),
5.92-5.81 (m, 3H), 5.73-5.61 (m, SH), 5.58-5.52 (m, 2H), 5.48-5.44 (m, 2H), 5.07 (d, J
=7.6 Hz, 2H), 4.96-4.70 (m, 3H), 4.69 (d, J = 3.2 Hz, 1H), 4.65-4.58 (m, 3H),
4.52-4.39 (m, 4H), 4.23-3.96 (m, 6H), 3.83-3.76 (m, 3H), 3.68 (t, J = 8.0 Hz, 1H),
3.52-3.23 (m, 8H), 3.09 (br s, 1H), 3.01 (br s, 1H), 1.71-1.62 (m, 2H), 1.49-1.42 (m,
2H), 1.41-1.18 (m, 40H), 0.84 (t, J = 8.0 Hz, 6H); *C NMR (100 MHz, CDCl,): 6
166.2, 166.0, 165.8, 165.7, 165.2, 165.2, 165.1, 165.1, 164.6, 164.5, 133.6, 133.4,
133.3, 133.1, 132.9, 130.2, 129.9, 129.4, 129.3, 129.2, 129.1, 129.0, 128.6, 128.5,
128.4, 128.3, 128.2, 101.6, 100.5, 99.5, 99.3,74.9, 73.4,72.9,72.8,72.5,71.9, 71.2,
71.7,71.6,71.2,70.7,70.3, 69.4, 63.8, 63.6, 62.9, 60.4, 53.6, 32.0, 29.9, 29.8, 29.7,
29.5,26.3,26.2,22.8, 14.3. HRMS (EI): caled. for CsoH; 1005 [M+Na]*+ 1289.7081,
found 1289.7078.

<7-4>PSE-C139] §4

271 AA e 2-49] Hl-0-Mlz A o] o] AukA ] A} uhet, PSE-C13-&
A 3F T 58 90 %; 'H NMR (400 MHz, CD;0D): § 4.95 (d, J = 7.6 Hz, 1H),
476 (d,J=7.6 Hz, 1H),4.71 (d, J="7.2 Hz, 1H), 4.66 (d, J= 7.6 Hz, 1H), 4.38 (d, J =
8.0 Hz, 1H), 4.26 (d, J =9.6 Hz, 1H), 4.08 (t, J = 8.0 Hz, 1H), 4.03-3.80 (m, 8H),
3.72-3.55 (m, 8H), 3.50-3.19 (m, 20H), 1.58 (m, 4H), 1.39-1.20 (m, 40H), 0.89 (t, J =
8.0 Hz, 6H); *C NMR (100 MHz, CD,OD): 6 104.9, 103.6, 103.1, 102.6, 102.4, 8§1.8,
79.7,78.2,78.1,78.0,77.9,77.8,76.0,75.9, 75.2,75.0, 72.8, 72.7,71.8, 71.7, 71.6,
71.5,71.1,69.8, 63.0, 62.9, 62.6, 33.2, 31.1, 30.9, 30.8, 30.7, 30.6, 27.5, 23.9, 14.6.

<2 Al of 3> TPS-Es ¥ TPS-ELs®| 3/ 9™

TPS-Es®] 4 2712 &= 59 HEH AT 317 <3-1> WA <3-4>2] 94
R o] w2} TPS-Es 2 TPS-ELs(Tripod penta-saccharide amphiphiles) 782
A sl

<3-1> t}o| &7 5} t}ho] E(dialkylated diol) 9] AU HFA Q1 43 A2} (313 & B
T4, = 59 i )

T2 B Zgk A0 A4, N, th 7] 8lel] 0 °Coll 4] DMFEel NaH (0.17mmol) Z

A7 &g A& (17mmol) & ZH2} A & 8tal o] & A 2ol A 0.5 7F &<t
gk st jhE S8 S 5,5-9] (B R R E)-2,2-T H € -[1,3]
£-2H(5,5-bis-(bromomethyl)-2,2-dimethyl-[ 1,3]dioxane, 3} 3= A) (4.3 mmol)2]

= 2 -

—EFJO%O

o]

A7F 120 °CE 7FE kL, 15 Al ZE 5 QF Rasgich A2 o2 YAzl 2,
HP—S— =S W IFR IS TRV E}Ol o €l o B & 33] FE3} )
239 §7]2<S B (brine) O 2 A H 331, T Na,SO, Aol A AZA 71 the
3 H 72 FEAR T A3 EA 1 % CH,CL 2 MeOHY] 1:1
Z3E g3l AFES p-EFd AEHp-TSA)

ASRS
=3

L AR S

=0
o= o) E(FulEhHE HIbetar Aol A 2 A F F<t wdke it vh-g
98 82

o
Fkl
o ==
S
o
ox
Z
s
Q
e
op
_1 [
o
[l
of
ot
by
)
I3
®
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[307]

[308]

[309]

[310]

[311]

7|5 o] §sfo] A FH Tt v £35S CH.CL, 2 H,0 AFo] 9]

oA Ak B2 ® 57155 B (brine) & & Al A 8} AL, T4 Na,SO, 4ol A]
AZAN F TN A sHAZ T Z2HA] A7 A2vtE 1]
(EtOAc/Z2byell 28l ol 8] 23 tho] & (B)yS WA 314(92-94% (7 SAN)F EH =

<3-2> E&| &7 3} ¥ (trialkylated mono-ol)2] AHHH Q1§44 Az} (3 3HE
col 94, =594 ¢

A2/g el A, of 2208 A 2 & Feh =04, 12 DMFe] NaH (212.0
mmol)©] W HEE 8NS5 DMFol tho] & %A (3}3H& B) (212.0 mmol)7}
ol Sh g Ageint. 202 5, 1-H 2 AZE (RBr) (330.0 mmol)& 7]
3= Oﬂ %7}3}ﬂ %E = 100 °C7HA 27}/\]735} HhS B3RS To) gl

=

%L%% CHZCIZE 2 3 %—i shal, B FA (brine)-2- ;cz Al o}L T Na,SO,
A AZAZAT B LS Ay 2 Ayl A2 E T
(EtOAc/E“ 2hE GAske] LA MA (75 85 U X 90%)EA EE] A 23
=& EE=E O 4y

<3-3> = 2] 74 g o] A (glycosylation) HF-§ 2
w2 O] A (de-O-benzoylation) H+-5-2 9 ¢
559 ui ! iv &)

o] Hk-8-& B ulg 2} o] +=3-(P.S. Chae 5, Chem. Eur. J. 2013, 19,
15645- 15651)01W AR WS A skl Al

7reFs A, 597 CH,CL (30mL)°ll &3] ¥ =S F- 54 (33HE €), AgOTf (1.2
3= 4.5 equiv.) F 2,4,6-collidine (0.7 H£5= 2.0 equiv.) 2] Z3E-& -45°Co| A
aHbERSTE 18] 3L CHLCL (30mL)ol &3 ¥ H 2wz d g o] g =
=534 B 2no] = (perbenzoylated glucosylbromide) (1.2 J= 4.5 equiv.) &
ool 2A AEehE ol &= FH 7] =S 1AE0oCR
AT W 218 A &= TLCol o8l XU EH Fslict jE-g-of ¢4
Foll(TLCel 28l =74 %), 3 & H(pyridine)& ¥b5 -Z 3=l H bl Hbs
T3 E2 CHCL & 84341, celite 2 o] 751t} o 74 &2 1M Na,S,0; =& 91,
0.IM HC1 =8 2 brine 0. & 9144 0 7 M Z 3}t 183l §7]5S F9Na
SO A x8kaL, S & ﬁ A T2 A, S 2 E} Aol =&
MeOH®l| &8 A1 7151, 71 0 5M NaOMe®| Wl et-&A4] & N-& d Q& SRk
] 2] 3kl NaOMe®| & & 7} 0.05M°| ¥ =% 5 lvh. Bhg @2
Al&ol| A 6A| 7F F<F niyk 0} al, 71 ¥ Amberlite IR-120 (H* form) resin© =
S A Z T Resin o 7ol o] &l A 718} 3, MeOHE Al 3 81l o, &l +=
in vacuo®l| A o] = 27 A AT 2t B2 A7 A A"
ELEH}E:LEH 3] (MeOH/CH,CL)E “g Al 3te], 8 A o] YA E(EFFE DS
A AT} (58 88 WA 90%(F HA).

Zemplen2| 71 &}l Hl-0
o]} ]%]_]_—X-] O] ] ;(], (Q_K]— D/] 6]—%‘]

N
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[312]

[313]

[314]
[315]
[316]

[317]
[318]

[319]
[320]

[321]

<3-4> o ¢l o] A (allylation) & o] = = B 7 o] 4 (hydroboration)2 H &
QutA o] A =} (Q_sl- E<] 6LH, T 59y D}ﬁ]

712 DMF (100 mL)°l| 8-3 ¥ 3}3t= D3 W #] D6(13.1 mmol)2] & &Ll o] NaH
(99 mmol) @ ¢ B 2ol = (96 mmol)E H 7FEFar, HE-E Z3E-S Al 2-of A
HEA) LRESEGITE 0°Ce] E S E R WS TR A 7] 5L CHCL 30 mL)E
7R 771738 w4 OLT_’, = 0GBx)E B 2x) 07 4% 07 A A sl
AZAT] 3L (Na,SOy), A #H3taL, 3] SV 5 ARgslo] E5A17] a0 ALzl o 1
YA A2 A F T} 0] o A, 713 THF (30 mL)ol| §-3f ¥ %‘%E}H A E (1.55
mmol) 2] & Hol| THF (28 mL, 14 mmol) ©l 83| ¥ 0.5M 9-BBN-H 8- &

A bebal, v TR 29 o) A] | A 7FEF EoF wukal gl Tl wake] Al oke

d &&= @ArFste AASSG Y 21 tha, 3M 9874 NaOH (14 mL) 2 30 % H,0,
(14 mL)E s Aol 53] 7Fate] ASAIZT 3, A 2ol A A alyks) ol ok
TIES KCOZ ¥3HA7] a1 58 A 3 78458 EtOAc 3x) &

Al H el 28 F717dE sFA7 L Sl A ARt E L 3] & YA she] B4
AAE (BHEEE; 78 75-80 % (F GA)S 43

<A Z ¢ 8> TPS-E69] $4

<8-1> 2,2-bis((hexyloxy)methyl)propane-1,3-diol(3} &= B1)<] 34

271 AAl ) 3-19] tho] 4 Z 3} tho] &9 AREA Q1 A A} whel,
2,2-bis((hexyloxy)methyl)propane-1,3-diol < 92%°] & & A| %3} %1t} 'TH NMR
(400 MHz, CDCI13): 6 3.65 (d, / =4.0 Hz, 4H), 3.51 (s, 4H), 3.42 (t, /= 4.0 Hz, 4H),
2.85 (t, J=4.0 Hz, 2H), 1.56 (quin, J = 4.0 Hz, 4H), 1.38-1.21 (m, 12H), 0.87 (t, J =
8.0 Hz, 6H); *C NMR (100 MHz, CDCI3): 6 72.1, 71.8, 44.7, 31.5, 29.4, 25.7, 22.5,
14.0.

<8-2> 3-(hexyloxy)-2,2-bis((hexyloxy)methyl)propan-1-ol (¥} 3= C1)] 34

A71 AR e 329 Eg]eZ sl Wi g o] AbAQl A Azl whef
3-(hexyloxy)-2,2-bis((hexyloxy)methyl)propan-1-ol< 87%2] & = Az 3} %It} H
NMR (400 MHz, CDCls): 6 3.72 (d, J = 8.0 Hz, 2H), 3.44 (s, 6H), 3.39 (t, J = 8.0 Hz,
6H), 3.17 (t, /= 4.0 Hz, 1H), 1.54 (quin, J = 4.0 Hz, 6H), 1.40-1.21 (m, 18H), 0.87 (t,
J=28.0 Hz, 9H); *C NMR (100 MHz, CDCl;): 6 71.6, 71.3, 66.3, 44.7, 31.6, 29.5,
25.8,22.6, 14.1.

<8-3> Q_ﬁLD Dl/] 6]—/\‘]

A}7] A Ao 3-39] 28] @A g o)A Hl-0-HlFU o] H e edutbA Q] 3FA]

A zpe) utel, 358 D1S 88% =& & A 223842 k. 'H NMR (400 MHz, CD;0D):
04.21 (d, J=8.0 Hz, 1H), 3.85 (quint, J = 8.0 Hz, 2H), 3.70-3.65 (m, 1H), 3.51 (d, /=
8.0 Hz, 1H), 3.45-3.36 (m, 12H), 3.32-3.28 (m, 2H), 3.26-3.15 (m, 2H), 1.59-1.50 (m,
6H), 1.40-1.22 (m, 18H), 0.90 (t, J/ = 8.0 Hz, 9H); *C NMR (100 MHz, CD;0D): 6
105.5,78.1,77.9,75.2,72.6,71.6, 70.6, 70.5, 62.8, 46.7, 33.0, 30.8, 27.2, 23.8, 14.6.

<8-4> TPS-E6a 2] &4

=
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[322]

[323]
[324]

[325]
[326]
[327]

[328]
[329]

71 AR e 333 A g Fel A o) o] ARkA Rl A A xfel wtet,
TPS-E6aE 80% <=8 = A %3} ). 'H NMR (400 MHz, CDCl;): & 8.24 (d, J=8.0
Hz, 2H), 8.15-7.78 (m, 24H), 7.72-7.67 (m, SH), 7.66-7.59 (m, 3H), 7.58-7.12 (m,
46H), 5.96 (t, J = 8.0 Hz, 1H), 5.92-5.82 (m, 3H), 5.71-5.69 (m, 2H), 5.61-5.42 (m,
6H), 5.01 (d, J= 8.0 Hz, 1H), 4.98-4.92 (m, 2H), 4.88-4.79 (m, 2H), 4.77-4.65 (m,
2H), 4.58-4.42 (m, 3H), 4.36-4.29 (m, 1H), 4.26-4.13 (m, 2H), 4.12-4.05 (m, 2H),
4.03-3.95 (d, J=8.0 Hz, 1H), 3.91-3.71 (m, 4H), 3.37-3.18 (m, 14H), 2.85 (br s, 1H),
2.75 (br s, 1H), 1.59-1.45 (m, 6H), 1.38-1.19 (m, 18H), 0.84 (t, / = 8.0 Hz, 9H); *C
NMR (100 MHz, CDCls): 6 166.2, 166.1, 166.0, 165.9, 165.8, 165.6, 165.2, 165.1,
164.9, 164.4, 133.4, 133.1, 130.1, 129.9, 129.8, 129.7, 129.5, 129.4, 129.3, 129.2,
129.1, 129.0, 128.9, 128.6, 128.5, 128.4, 128.3, 128.2, 101.7, 101.5, 99.9, 99.8, 74.9,
73.4,72.8,72.7,72.6,72.5,72.4,71.6,71.3,70.6, 70.3, 70.2, 69.4, 68.8, 63.7, 63.5,
45.6, 31.8, 29.8, 26.0, 22.8, 14.2.

<8-5> TPS-E6 2] 34

A7 AA e 337 5 U g H-o-Wl A o] o] AntA] Q1 A Aol utet,
TPS-E6S 94% & = A| 23} T} 'H NMR (400 MHz, CD;OD): § 4.95 (d, /= 8.0
Hz, 1H), 4.85 (d, /= 8.0 Hz, 1H), 4.66 (d, /= 8.0 Hz, 1H), 4.38 (t, / = 8.0 Hz, 2H),
4.25(d, J=10.4 Hz, 1H), 4.12-3.95 (m, 3H), 3.90-3.82 (m, 6H), 3.75-3.59 (m, 6H),
3.46-3.18 (m, 28H), 1.60-1.51 (m, 6H), 1.40-1.28 (m, 18H), 0.89 (t, J = 8.0 Hz, 9H); 13
C NMR (100 MHz, CD;0D): 6 104.7, 104.0, 103.4, 102.9, 102.6, 80.3, 80.2, 78.4,
78.0,77.9,77.8,77.6,76.0,75.4,75.2,75.1,72.5,72.1,71.7,71.5, 71.3, 70.8, 70.2,
69.2, 63.3,62.9,62.7,62.5,46.8, 32.9, 30.8, 27.2, 23.8, 14.6; HRMS (EI): calcd. for C
53Ho3On [M+Na]+ 1221.6091, observed 1221.6095.

<Azl 9> TPS-E79] &4

<9-1> 2,2-bis((heptyloxy)methyl)propane-1,3-diol(3} 3+ = B2)2] §4]

271 AAl ) 3-19] tho] 4 Z 3} tho] &9 AREA Q1 A A} whel,
2,2-bis((heptyloxy)methyl)propane-1,3-diol3- 92%2] =& & A 23} t}. 'H NMR
(400 MHz, CDCl,): 6 3.65 (d, J = 4.0 Hz, 4H), 3.51 (s, 4H), 3.42 (t, J = 4.0 Hz, 4H),
2.85 (t, J=4.0 Hz, 2H), 1.56 (quin, J = 4.0 Hz, 4H), 1.38-1.21 (m, 16H), 0.87 (t, J =
8.0 Hz, 6H); *C NMR (100 MHz, CDCl,): 6 72.2,71.8, 44.7, 31.9, 29.6, 29.4, 26.3,
22.6, 14.0.

<9-2> 3-(heptyloxy)-2,2-bis((heptyloxy)methyl)propan-1-ol (&} 3& C2)9] 34

A1 AR e 329 Eg]eZ st Wi g o] Akl A A gl whet
3-(heptyloxy)-2,2-bis((heptyloxy)methyl)propan-1-0lS- 90% 2] +& 2 A| &3} 3t} !
H NMR (400 MHz, CDCl;): 6 3.72 (d, J = 8.0 Hz, 2H), 3.44 (s, 6H), 3.39 (t, /= 8.0
Hz, 6H), 3.17 (t, J = 4.0 Hz, 1H), 1.54 (quin, J = 4.0 Hz, 6H), 1.40-1.21 (m, 18H), 0.87
(t, J = 8.0 Hz, 9H); *C NMR (100 MHz, CDCl;): 6 71.6, 71.3, 66.3, 44.7, 31.6, 29.5,
25.8,22.6, 14.1.
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[330] <9-3> 3}3+&E D29 34

[331] /\1—7] A /\] ] 3. 3/] :Lg]i Eﬂ o]}q 1 Eﬂ O- qizm Eﬂ o])\q/] Q) ]:]]-X—] o] KL/H
A2 uhet, 3}3HE D2 89% & = Al X3 th TH NMR (400 MHz, CD;0D):
§ 4.21 (d, J = 8.0 Hz, 1H), 3.85 (quint, J = 8.0 Hz, 2H), 3.70-3.65 (m, 1H), 3.51 (d, J =
8.0 Hz, 1H), 3.45-3.36 (m, 12H), 3.32-3.28 (m, 2H), 3.26-3.15 (m, 2H), 1.59-1.50 (m,
6H), 1.40-1.22 (m, 24H), 0.90 (t, J = 8.0 Hz, 9H); *C NMR (100 MHz, CD;0OD): 6
105.5,78.1,77.9,75.2,72.6,71.6, 70.6, 70.5, 62.8, 46.7, 33.2, 30.9, 30.4, 27.5, 23.8,
14.7.

[332] <9-4>TPS-E7a ¢] 34

[333] 7] AAlol 3-33 FA3 Fel A o) e AdukH 9l A Azl ulel,
TPS-E7aE 78% & = A 23} T} 'H NMR (400 MHz, CDCl;): & 8.24 (d, J= 8.0
Hz, 2H), 8.15-7.78 (m, 24H), 7.72-7.67 (m, SH), 7.66-7.59 (m, 3H), 7.58-7.12 (m,
46H), 5.96 (t, J = 8.0 Hz, 1H), 5.92-5.82 (m, 3H), 5.71-5.69 (m, 2H), 5.61-5.42 (m,
6H), 5.01 (d, /= 8.0 Hz, 1H), 4.98-4.91 (m, 2H), 4.88-4.79 (m, 2H), 4.77-4.65 (m,
2H), 4.59-4.42 (m, 3H), 4.36-4.29 (m, 1H), 4.26-4.13 (m, 2H), 4.12-4.05 (m, 2H),
4,03-3.95 (d, J=8.0 Hz, 1H), 3.91-3.71 (m, 4H), 3.37-3.18 (in, 14H), 2.85 (br s, 1H),
2.75 (br s, 1H), 1.59-1.45 (mm, 6H), 1.40-1.18 (m, 24H), 0.84 (t, / = 8.0 Hz, 9H); *C
NMR (100 MHz, CDCl5): 6 166.2, 166.1, 166.0, 165.9, 165.8, 165.6, 165.2, 165.1,
164.9, 164.4, 133.4, 133.1, 130.1, 129.9, 129.8, 129.7, 129.5, 129.4, 129.3, 129.2,
129.1, 129.0, 128.9, 128.6, 128.5, 128.4, 128.3, 128.2, 101.7, 101.5, 99.9, 99.8, 74.9,
73.4,72.8,72.7,72.6,72.5,72.4,71.6,71.3,70.6, 70.3, 70.2, 69.4, 68.8, 63.7, 63.5,
45.6,32.1,29.9,29.4, 26.3, 22.8, 14.3.

[334] <9-5>TPS-E7 9] 3+4

(335] 7] Aol 333 FAG dl-o-fz Dol Hel Akl g Ao ufel,
TPS-E7& 92% &= A %3} 3 ). 'H NMR (400 MHz, CD,0D): 6 4.95 (d, J = 8.0
Hz, 1H), 4.85(d, J =8.0 Hz, 1H), 4.66 (d, /= 8.0 Hz, 1H), 4.38 (t, / = 8.0 Hz, 2H),
4.25(d, J=10.4 Hz, 1H), 4.12-3.95 (m, 3H), 3.90-3.82 (m, 6H), 3.75-3.59 (m, 6H),
3.46-3.18 (m, 28H), 1.60-1.51 (m, 6H), 1.39-1.28 (m, 24H), 0.90 (t, J = 8.0 Hz, 9H); 13
C NMR (100 MHz, CD;0D): 6 104.7, 104.0, 103.4, 102.9, 102.6, 80.3, 80.2, 78.4,
78.0,77.9,71.8,77.6,76.0,75.4,75.2,75.1,72.5,72.1,71.7,71.5,71.3, 70.8, 70.2,
69.2,63.3,62.9,62.7, 62.5,46.8, 33.1, 30.8, 30.4, 27.5, 23.8, 14.6; HRMS (EI): calcd.
for Cs¢H 04040 [M+Na]* 1263.6561, observed 1263.6556.

[336] <A &9l 10> TPS-E8<] &4

[337] <10-1> 2,2-bis((octyloxy)methyl)propane-1,3-diol(3} 3+ = B3)<] 34

[338] 7] AAld] 3-19] vho] ez 3} tho] &9 vkl A A x}e whel,
2,2-bis((octyloxy)methyl)propane-1,3-diols 94% <] & = A| £33 T}, 'TH NMR
(400 MHz, CDCls): 0 3.65 (d, J=4.0 Hz, 4H), 3.51 (s, 4H), 3.42 (t, J = 8.0 Hz, 4H),
2.85 (t, J=4.0 Hz, 2H), 1.56 (quin, J = 4.0 Hz, 4H), 1.38-1.21 (m, 20H), 0.87 (t, J =
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8.0 Hz, 6H); *C NMR (100 MHz, CDCL): § 72.2, 71.8, 44.7, 31.9, 29.6, 29.5, 29.3,
26.3,22.8, 14.2.

[339] <10-2> 3-(octyloxy)-2,2-bis((octyloxy)methyl)propan-1-ol (&} 3& C3)<2] 34

[340]  A7] A 329 EEA s} W Eo] AAQl 4] Ax}ol uhe,
3-(octyloxy)-2,2-bis((octyloxy)methyl)propan-1-ol-& 85% %] & & A &3} T H
NMR (400 MHz, CDCL,): & 3.71 (d, J = 8.0 Hz, 2H), 3.44 (s, 6H), 3.40 (t, J = 8.0 Hz,
6H), 3.21 (t, J = 8.0 Hz, 1H), 1.54 (quin, J = 8.0 Hz, 6H), 1.40-1.21 (m, 30H), 0.87 (t,
J = 8.0 Hz, 9H); 1*C NMR (100 MHz, CDCL,): & 71.6, 71.3, 66.3, 44.7, 31.8, 29.6,
29.5,29.1,26.2,22.6, 14.1.

[341] <10-3> 3}3H= D39] 34

[342] A7) AAE 339 FEjZ Aol E Hl-o-fl =L o] Ao Akl A
A afel| wbet, 313 D3-S 90% -8 2 A 23St 'H NMR (400 MHz, CD;0D):
& 4.21 (d, J = 8.0 Hz, 1H), 3.85 (quint, J = 8.0 Hz 2H), 3.70-3.65 (m, 1H), 3.51 (d, J =
8.0 Hz, 1H), 3.45-3.36 (m, 12H), 3.32-3.28 (m, 2H), 3.26-3.15 (m, 2H), 1.59-1.50 (m,
6H), 1.40-1.22 (m, 30H), 0.90 (t, J = 8.0 Hz, 9H); “C NMR (100 MHz, CD;OD): &
105.5, 78.1,77.9,75.2, 72.6, 71.6, 70.6, 70.5, 62.8, 46.7, 33.2, 30.9, 30.7, 30.6, 27.5,
23.9, 14.7.

[343] <10-4> TPS-E8a 2| 34

[344] 7] AN 333 TU3 Fo] @A o)A ] AubA Q) ghAl A zfel ulal,
TPS-E8aE& 76% 5~& 2 A 238} t}. 'H NMR (400 MHz, CDCL;): § 8.24 (d, /= 8.0
Hz, 2H), 8.15-7.78 (m, 24H), 7.72-7.67 (m, 5H), 7.66-7.59 (m, 3H), 7.58-7.12 (m,
46H), 5.96 (t, J = 8.0 Hz, 1H), 5.92-5.82 (m, 3H), 5.71-5.69 (m, 2H), 5.61-5.42 (m,
6H), 5.01 (d, J = 8.0 Hz, 1H), 4.98-4.92 (m, 2H), 4.88-4.79 (m, 2H), 4.77-4.65 (m,
2H), 4.59-4.41 (m, 3H), 4.36-4.29 (m, 1H), 4.26-4.13 (m, 2H), 4.12-4.05 (m, 2H),
4.03-3.95 (d, J = 8.0 Hz, 1H), 3.91-3.71 (m, 4H), 3.37-3.18 (m, 14H), 2.85 (brs, 1H),
2.75 (br's, 1H), 1.59-1.45 (m, 6H), 1.40-1.19 (m, 30H), 0.84 (t, J = 8.0 Hz, 9H); *C
NMR (100 MHz, CDCLy): 6 166.2, 166.1, 166.0, 165.9, 165.8, 165.6, 165.2, 165.1,
164.9, 164.4, 133.4, 133.1, 130.1, 129.9, 129.8, 129.7, 129.5, 129.4, 129.3, 129.2,
129.1, 129.0, 128.9, 128.6, 128.5, 128.4, 128.3, 128.2, 101.7, 101.5, 99.9, 99.8, 74.9,
73.4,72.8,72.7,72.6,72.5,72.4,71.6, 71.3, 70.6, 70.3, 70.2, 69.4, 68.8, 63.7, 63.5,
45.6,32.0,29.9,29.8, 26.4, 22.8, 14.3.

[345]  <10-5>TPS-E8 ¢] &4

[346] A7) DA 3-330F F L3 dl-0-Wl 2w o] A o] AubEQl A Azl utet,
TPS-E82 929% & & A %38} % th. 'H NMR (400 MHz, CD;OD): & 4.95 (d, J = 8.0
Hz, 1H), 4.84 (d, J = 8.0 Hz, 1H), 4.65 (d, J = 8.0 Hz, 1H), 4.37 (t, J = 8.0 Hz, 2H),
4.25 (d, J = 10.4 Hz, 1H), 4.12-3.95 (m, 3H), 3.90-3.81 (m, 6H), 3.75-3.59 (m, 6H),
3.46-3.18 (m, 28H), 1.60-1.51 (m, 6H), 1.39-1.28 (m, 30H), 0.89 (t, J = 8.0 Hz, 9H); *
C NMR (100 MHz, CD;0D): & 104.7, 104.0, 103.4, 102.9, 102.6, 80.3, 80.2, 78.4,
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78.0,77.9,77.8,77.6,76.0,75.4,75.2,75.1,72.5,72.1,71.7,71.5,71.3, 70.8, 70.2,
69.2, 63.3,62.9, 62.7, 62.5, 46.9, 33.2, 30.9, 30.7, 30.6, 27.6, 23.9, 14.6; HRMS (EI):
calcd. for CsoH;,0Ox [M+Na]+ 1305.7030, observed 1305.7032.

[347] <Az 11> TPS-ESL®] 34

[348] <11-1> 2,2-bis((octyloxy)methyl)propane-1,3-diol(3} 3+ = B3)<] 34

[349] 7] Aol 3-19] tho] A 3} tho] &9 AREA|Ql 94 A xfel] uhet,
2,2-bis((octyloxy)methyl)propane-1,3-diols 94% <] & = A| £33 T}, 'H NMR
(400 MHz, CDCl,): 6 3.65 (d, J = 4.0 Hz, 4H), 3.51 (s, 4H), 3.42 (t, J = 8.0 Hz, 4H),
2.85(t,J =4.0 Hz, 2H), 1.56 (quin, J = 4.0 Hz, 4H), 1.38-1.21 (m, 20H), 0.87 (t, J =
8.0 Hz, 6H); *C NMR (100 MHz, CDCl,): 6 72.2, 71.8, 44.7, 31.9, 29.6, 29.5, 29.3,
26.3,22.8, 14.2.

[350] <11-2> 3-(octyloxy)-2,2-bis((octyloxy)methyl)propan-1-ol (&} 3= C3)2] 34

[351] 7] AAlel 328 EejdAst B o] ARk Ql 94 A xfel] upe,
3-(octyloxy)-2,2-bis((octyloxy)methyl)propan-1-ol-& 85% %] & & A &3} T H
NMR (400 MHz, CDCls): 6 3.71 (d, J = 8.0 Hz, 2H), 3.44 (s, 6H), 3.40 (t, / = 8.0 Hz,
6H), 3.21 (t, J= 8.0 Hz, 1H), 1.54 (quin, J = 8.0 Hz, 6H), 1.40-1.21 (m, 30H), 0.87 (t,
J=8.0 Hz, 9H); *C NMR (100 MHz, CDCl;): 6 71.6, 71.3, 66.3, 44.7, 31.8, 29.6,
29.5,29.1,26.2,22.6, 14.1.

[352] <11-3> g3H& D39 94

[353] A7) N/\] ] 3-39] :Lg]i 17| o]}q =1 tﬂ O-HZdd o]}q/] JHkz] el 6]—/H
A atol] whel, 313HE D3 90% & & A 2351 31T} 'H NMR (400 MHz, CD;0D):
0 4.21(d, J =8.0 Hz, 1H), 3.85 (quint, J = 8.0 Hz 2H), 3.70-3.65 (m, 1H), 3.51 (d, J =
8.0 Hz, 1H), 3.45-3.36 (m, 12H), 3.32-3.28 (m, 2H), 3.26-3.15 (m, 2H), 1.59-1.50 (m,
6H), 1.40-1.22 (m, 30H), 0.90 (t, J = 8.0 Hz, 9H); *C NMR (100 MHz, CD;0D):
105.5,78.1,77.9,75.2,72.6,71.6, 70.6, 70.5, 62.8, 46.7, 33.2, 30.9, 30.7, 30.6, 27.5,
23.9, 14.7.

[354] <11-4> 3}3+= E19] 34

[355] 71 AAlof 3-49] dHeold R sto| =R B g o] el dubAQl 9] At
ubet, 3HehE E1S 80% 8= A 23831 Th 'H NMR (400 MHz, CD;0OD): 6 4.21
(d, J=8.0 Hz, 1H), 3.85-3.80 (m, 6H), 3.71-3.58 (m, 14H), 3.48 (d, / = 8.0 Hz, 1H),
3.45-3.36 (m, 14H), 2.98 (t, J = 8.0 Hz, 1H), 1.85-1.79 (m, 8H), 1.56-1.50 (m, 6H),
1.40-1.22 (m, 30H), 0.88 (t, J = 8.0 Hz, 9H); 3C NMR (100 MHz, CD,OD): 6 105.3,
86.1, 83.8,79.4,76.1,72.6,71.7,71.1, 70.8, 70.7, 70.5, 70.0, 69.6, 60.4, 60.3, 60.2,
60.1, 46.6, 34.6, 34.4, 33.8, 33.2, 30.9, 30.8, 30.7, 27.6, 23.9, 14.8.

[356] <11-5> TPS-E8La 2| 34

[357] 2371 DAl 333 T U3 Sl @A o)A el dubA 9l kAl A afel utel,
TPS-E8LaE 83% & & A| £33t} 'H NMR (400 MHz, CDCL): & 8.15-7.78 (m,
30H), 7.58-7.12 (m, 50H), 6.12-5.95 (m, 4 H), 5.80-5.75 (m, 4H), 5.65-5.55 (m, 4H),
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[358]
[359]

[360]
[361]
[362]

[363]
[364]

[365]
[366]

4.95-4.85 (m, 3H), 4.72-4.65 (m, 4H), 4.62-4.53 (m, 4H), 4.25-4.15 (m, 4H), 3.98-3.76
(m, 6H), 3.72-3.48 (m, 6H), 3.42-3.21 (m, 18H), 2.85 (br s, 2H), 2.65 (br s, 1H),
1.85-1.68 (m, 8H), 1.53-1.48 (m, 6H), 1.35-1.22 (m, 30H), 0.86 (t, / = 8.0 Hz, 9H); *C
NMR (100 MHz, CDCl5): 6 166.1, 165.8, 165.2, 165.1, 133.4, 133.2, 129.8, 129.7,
129.6, 129.4, 128.9, 128.5, 128.4, 128.3, 101.4, 73.1, 72.1, 72.0, 71.5, 69.8, 69.5, 69.1,
68.0, 67.5, 63.2,59.9, 45.3, 31.9, 30.4, 29.7, 29.5, 29.4, 26.3, 22.7, 14.2.

<11-6> TPS-ESL ¢ &4

371 AA e 3-33 FA g tl-o-Hlzd o) d o] kA Q1 g zpol] whet,
TPS-E8L-& 92% =& = Al %3} 31 th. 'H NMR (400 MHz, CD;0OD): 6 4.23 (d, J =
8.0 Hz, 4H), 4.16 (d, J = 8.0 Hz, 1H), 4.02-3.99 (m, 4H), 3.92-3.80 (m, 10H),
3.73-3.55 (m, 17H), 3.42-3.15 (m, 32H), 1.92-1.80 (m, 8H), 1.55-1.50 (m, 6H),
1.41-1.25 (m, 30H), 0.89 (t, J = 8.0 Hz, 9H); *C NMR (100 MHz, CD;0D): 6 104.5,
78.1,77.9,75.1,72.6,71.7,70.5, 69.6, 68.1, 62.9, 46.6, 33.2, 31.9, 30.9, 30.8, 30.7,
30.6, 27.6, 23.9, 14.7. HRMS (ED): caled. for C;H ;3,033 [M+Na]* 1537.8705, observed
1537.8701.

<Azl 12> TPS-E9L 2| T4

<12-1> 2,2-bis((nonyloxy)methyl)propane-1,3-diol(3} 31-& B4)2] 34

271 AAl ) 3-19] tho] 4 Z 3} tho] &9 AREA Q1 A A} whel,
2,2-bis((nonyloxy)methyl)propane-1,3-diol-& 92% %] =& 2 A 23} ). 'TH NMR
(400 MHz, CDCl;): 6 3.65 (d, J = 4.0 Hz, 4H), 3.51 (s, 4H), 3.42 (t, J = 4.0 Hz, 4H),
2.85 (t, J=4.0 Hz, 2H), 1.56 (quin, J = 4.0 Hz, 4H), 1.28-1.26 (m, 24H), 0.88 (t, J =
7.2 Hz, 6H); 3C NMR (100 MHz, CDCl;): 6 73.4,72.2, 65.7, 44.6, 32.1, 29.8, 29.7,
29.5,26.3,22.9, 14.1.

<12-2> 3-(nonyloxy)-2,2-bis((nonyloxy)methyl)propan-1-ol (3} 3}-& C4)2] 34

A71 AR e 329 Eg]eZ sl Wi g o] AbAQl A Azl whef
3-(nonyloxy)-2,2-bis((nonyloxy)methyl)propan-1-ol< 87%2] & = Az 38}l t}. 1
H NMR (400 MHz, CDCl5): 6 3.71 (d, J = 8.0 Hz, 2H), 3.43 (s, 6H), 3.38 (t, /= 8.0
Hz, 6H), 3.17 (t, J = 4.0 Hz, 1H), 1.53 (quin, J = 4.0 Hz, 6H), 1.30-1.26 (m, 36H), 0.88
(t, J =7.2 Hz, 9H); *C NMR (100 MHz, CDCls): 6 71.6, 71.3, 66.3, 44.7, 31.6, 29.5,
25.8,22.6, 14.1.

<12-3> 83= D42l &4

A} 7] N/\] ] 3-39] :La]ﬁ 1| o]/d =) cﬂ O-H g o]/d,] JulA 9] am
dzbel] utbet, 313HE D4S- 88% & & A &35St 'H NMR (400 MHz, CD;0OD):
04.21 (d, J=8.0 Hz, 1H), 3.85 (quint, J = 8.0 Hz, 2H), 3.70-3.65 (m, 1H), 3.51 (d, /=
8.0 Hz, 1H), 3.45-3.36 (m, 12H), 3.32-3.28 (m, 2H), 3.26-3.15 (m, 2H), 1.59-1.50 (m,
6H), 1.40-1.22 (m, 36H), 0.90 (t, J = 8.0 Hz, 9H); *C NMR (100 MHz, CD;0OD): 6
105.5,78.1,77.9,75.2,72.6,71.6, 70.6, 70.5, 62.8, 46.7, 33.2, 31.0, 30.9, 30.8, 30.7,
27.6,23.9, 14.7.
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[367] <12-4> 8 3= E22] &4

[368] 71 AAlof 3-49] dH ol d R sto| =R B g o] el AubA <l 9] At
upe}, 3135 E22 76% T8 2 A 23}t tH NMR (400 MHz, CD;0D): 6 4.21
(d, J=8.0 Hz, 1H), 3.85-3.80 (m, 6H), 3.71-3.58 (m, 14H), 3.48 (d, / = 8.0 Hz, 1H),
3.45-3.36 (m, 14H), 2.98 (t, J = 8.0 Hz, 1H), 1.85-1.79 (m, 8H), 1.56-1.50 (m, 6H),
1.40-1.22 (m, 36H), 0.88 (t, J = 8.0 Hz, 9H); 3C NMR (100 MHz, CD,OD): 6 105.3,
86.1, 83.7,79.3,76.1, 72.5,71.6, 71.0, 70.8, 70.5, 70.0, 69.6, 60.4, 60.3, 60.2, 60.0,
46.6, 34.6, 34.4, 33.9, 32.8, 31.1, 31.0, 30.9, 30.8, 30.7, 30.2, 27.5, 23.9, 14.8.

[369] <12-5> TPS-E9La 2| 34

[370] 2371 DA 333 T U3 Sl @A o) el dubA 9l kAl Azl utel,
TPS-E9LaE 84% =& = | 23} 31T} 'H NMR (400 MHz, CDCL): § 8.15-7.78 (m,
30H), 7.58-7.12 (m, 50H), 6.12-5.95 (m, 4 H), 5.80-5.75 (m, 4H), 5.65-5.55 (m, 4H),
4.95-4.85 (m, 3H), 4.72-4.65 (m, 4H), 4.62-4.53 (m, 4H), 4.25-4.15 (m, 4H), 3.98-3.76
(m, 6H), 3.72-3.48 (m, 6H), 3.42-3.21 (m, 18H), 2.85 (br s, 2H), 2.65 (br s, 1H),
1.85-1.68 (m, 8H), 1.53-1.48 (m, 6H), 1.35-1.22 (m, 36H), 0.86 (t, J = 8.0 Hz, 9H); °C
NMR (100 MHz, CDCls): 6 166.1, 165.8, 165.2, 165.1, 133.4, 133.2, 129.8, 129.7,
129.6, 129.4, 129.3, 128.9, 128.5, 128.4, 128.3, 101.5, 73.1, 72.1, 72.0, 71.5, 69.8,
69.5, 69.1, 68.0, 67.5, 63.2, 63.1, 59.9, 45.3, 32.0, 31.9, 30.4, 29.8, 29.7, 29.5, 29.4,
26.3,22.7, 14.2.

[371] <12-6> TPS-E9L 2] 34

[372] 7471 AAd 337 FA g dl-o-Mlzd e o) o] AukA Q1 4 A} utel,
TPS-E9L-& 92% 58 = A 23} 31T} 'H NMR (400 MHz, CD;0D): § 4.23 (d, J =
8.0 Hz, 4H), 4.16 (d, J = 8.0 Hz, 1H), 4.02-3.99 (m, 4H), 3.92-3.80 (m, 10H),
3.73-3.55 (m, 17H), 3.42-3.15 (m, 32H), 1.92-1.80 (m, 8H), 1.55-1.50 (m, 6H),
1.41-1.25 (m, 36H), 0.89 (t, J = 8.0 Hz, 9H); 3C NMR (100 MHz, CD,OD): 6 104.5,
78.1,77.9,75.1,72.6,71.7,70.5, 69.6, 68.1, 62.9, 46.6, 33.2, 31.9, 30.9, 30.8, 30.7,
30.6, 27.6, 23.9, 14.7; HRMS (EI): calcd. for C;,H,40O3; [M+Na]* 1579.9175, observed
1579.9180.

[373]  <Al&4] 13> TPS-E10L 9] §4

[374] <13-1> 2,2-bis((decyloxy)methyl)propane-1,3-diol($¥} 31-& B5)2| 34

[375] 7] Aol 3-19 tho] A 3} tho] & 9] AREA| Q1 94 A el uhet,
2,2-bis((decyloxy)methyl)propane-1,3-diol& 92%2] & = A| 23} % TF. 'H NMR
(400 MHz, CDCl,): 6 3.65 (d, J = 4.0 Hz, 4H), 3.51 (s, 4H), 3.42 (t, J = 4.0 Hz, 4H),
2.85(t,J =4.0 Hz, 2H), 1.56 (quin, J = 4.0 Hz, 4H), 1.28-1.26 (m, 28H), 0.88 (t, J =
7.2 Hz, 6H); “C NMR (100 MHz, CDCl;): 6 73.4,72.2, 65.7, 44.6, 32.1, 29.8, 29.7,
29.5,26.2,22.9, 14.1.

[376] <13-2> 3-(decyloxy)-2,2-bis((decyloxy)methyl)propan-1-ol (3} && C5)2] &4

[3771 771 AAld 329 EjdZs) B o] AdnbAl g4 A} whel,
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3-(decyloxy)-2,2-bis((decyloxy)methyl)propan-1-ol-& 90% 2] & = A 23} T} H
NMR (400 MHz, CDCLy): & 3.71 (d, J = 8.0 Hz, 2H), 3.44 (s, 6H), 3.36 (t, J = 8.0 Hz,
6H), 3.17 (t, J = 8.0 Hz, 1H), 1.52 (quin, J = 8.0 Hz, 6H), 1.28-1.26 (m, 42H), 0.88 (t,
J =7.2 Hz, 9H); *C NMR (100 MHz, CDCL,): & 71.6, 71.3, 66.3, 44.7, 31.8, 29.6,
29.1,26.1,22.6, 14.1.

[378]  <13-3> 3}3HE D59l $HA4

[379] A7) Aol 339 el del A E dl-o-Hlzdd o] e] dutA <l §A]
A afel ubel, 3135 DS-S 88% & = A 23513 Ul 'H NMR (400 MHz, CD;0D):
8 4.22 (d, J = 8.0 Hz, 1H), 3.85 (quint, J = 8.0 Hz, 2H), 3.70-3.65 (m, 1H), 3.51 (d, J =
8.0 Hz, 1H), 3.45-3.36 (m, 12H), 3.32-3.28 (m, 2H), 3.26-3.15 (m, 2H), 1.59-1.50 (m,
6H), 1.40-1.22 (m, 42H), 0.88 (t, J = 8.0 Hz, 9H); *C NMR (100 MHz, CD;0D): &
105.5, 78.1,77.9, 75.2, 72.6, 71.6, 70.6, 70.5, 62.8, 46.7, 33.2, 30.1, 30.9, 30.8, 30.6,
27.5,23.9, 14.7.

[380]  <13-4>3}3t& E39 &4

[381] 7] AAlel 3-49] dHe o] d & sfo| =2 R e o)A AREAQI g4 A A}ol
upe}, 8135 B3-S 76% T8 2 A 23} T H NMR (400 MHz, CD;0D): 6 4.21
(d, J = 8.0 Hz, 1H), 3.85-3.80 (m, 6H), 3.71-3.58 (m, 14H), 3.48 (d, J = 8.0 Hz, 1H),
3.45-3.36 (m, 14H), 2.98 (t, J = 8.0 Hz, 1H), 1.85-1.79 (m, 8H), 1.56-1.50 (m, 6H),
1.40-1.22 (m, 42H), 0.88 (t, J = 8.0 Hz, 9H); *C NMR (100 MHz, CD;OD): & 105.3,
86.0, 83.7,79.3,76.1, 72.5, 71.6, 71.0, 70.8, 70.5, 70.0, 69.6, 60.4, 60.3, 60.2, 60.0,
46.6, 34.6, 34.4, 33.8, 33.3, 31.1, 31.0, 30.9, 30.8, 30.7, 27.6, 23.9, 14.8.

[382]  <13-5>TPS-E10La &] 4

[383] AV AAH 333 FAg S dl ol dukE <l g Axjol uhe},
TPS-E10LaZ 84% & & A Z£3}5 t}. tH NMR (400 MHz, CDCLy): 6 8.15-7.78 (m,
30H), 7.58-7.12 (m, 50H), 6.12-5.95 (m, 4 H), 5.80-5.75 (m, 4H), 5.65-5.55 (m, 4H),
4.95-4.85 (m, 3H), 4.72-4.65 (m, 4H), 4.62-4.53 (m, 4H), 4.25-4.15 (m, 4H), 3.98-3.76
(m, 6H), 3.72-3.48 (m, 6H), 3.42-3.21 (m, 18H), 2.85 (br s, 2H), 2.65 (br s, 1H),
1.85-1.68 (m, 8H), 1.53-1.48 (m, 6H), 1.35-1.22 (m, 42H), 0.86 (t, J = 8.0 Hz, 9H); 3C
NMR (100 MHz, CDCLy): 6 166.1, 165.8, 165.2, 165.1, 133.4, 133.2, 129.8, 129.7,
129.6, 129.4, 129.3, 128.9, 128.5, 128.4, 128.3, 101.4, 73.1, 72.1, 72.0, 71.5, 69.8,
69.5, 69.1, 68.0, 67.5, 63.2, 63.1, 59.9, 45.3, 32.0, 31.9, 30.4, 29.7, 29.6, 29.5, 29.4,
26.3,22.7, 14.2.

[384]  <13-6>TPS-E10L ¢] 4

[385] A7) Aol 3-33} F L& dl-o-HMxdd ol Aol Azl FHA A}l ulel,
TPS-E10LS- 92% & 2 A| 23} % tF. 'H NMR (400 MHz, CD;0D):  4.23 (d, J =
8.0 Hz, 4H), 4.16 (d, J = 8.0 Hz, 1H), 4.02-3.99 (m, 4H), 3.92-3.80 (m, 10H),
3.73-3.55 (m, 17H), 3.42-3.15 (m, 32H), 1.92-1.80 (m, 8H), 1.55-1.50 (m, 6H),
1.41-1.25 (m, 42H), 0.88 (t, J = 8.0 Hz, 9H); *C NMR (100 MHz, CD;OD): § 104.5,
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78.1,77.9,75.1,72.6,71.7,70.5, 69.6, 68.1, 62.9, 46.6, 33.2, 31.9, 30.9, 30.8, 30.7,
30.6, 27.6, 23.9, 14.7; HRMS (EI): calcd. for C;;H,405; [M+Na]* 1621.9644, observed
1621.9640.

[386] <Az 14> TPS-E11L<] 34

[387] <14-1> 2,2-bis((undecyloxy)methyl)propane-1,3-diol( &} 3-& B6)2] 34

[388] 7] Aol 3-19] tho] A 5} tho] & 9o AREA| Q1 94 A el uhe,
2,2-bis((undecyloxy)methyl)propane-1,3-diol-& 94%2] & = A| 23} %t 'H NMR
(400 MHz, CDCl5): 6 3.65 (d, J =4.0 Hz, 4H), 3.51 (s, 4H), 3.42 (t, / = 8.0 Hz, 4H),
2.85 (t, J=4.0 Hz, 2H), 1.56 (quin, J = 4.0 Hz, 4H), 1.28-1.25 (m, 32H), 0.88 (t, J =
7.2 Hz, 6H); *C NMR (100 MHz, CDCl5): 6 73.5, 72.3, 65.7, 44.6, 32.1, 29.8, 29.7,
29.6,29.5,26.3,22.8,22.9, 14.1.

[389] <14-2> 3-(undecyloxy)-2,2-bis((undecyloxy)methyl)propan-1-ol (3} 3 = C6)2]
Eines

[390]  B7] Aol 328 EedAst B o] AdRbAQl 94 A xfel] uhe,
3-(undecyloxy)-2,2-bis((undecyloxy)methyl)propan-1-ol-&- 85% 2] T8 =
A 2383 T} 'TH NMR (400 MHz, CDCL): & 3.71 (d, J = 8.0 Hz, 2H), 3.43 (s, 6H),
3.38 (t, /=8.0Hz, 6H), 3.16 (t, / = 8.0 Hz, 1H), 1.53 (quin, J = 8.0 Hz, 6H), 1.28-1.26
(m, 48H), 0.88 (t, / =7.2 Hz, 9H); “C NMR (100 MHz, CDCl;): 6 71.7,71.4, 62.9,
45.1,32.1,29.9,29.7,29.5, 26.4,22.7, 14.2.

[391] <14-3> g3HE& D69 A

[392] /\1—7] A /\] ] 3. 3/] :Lg]i Eﬂ o]}q 1 Eﬂ O- qizm Eﬂ o])\q/] Q) ]:]]-X—] o] KL/H
A atol] whel, 313HE D6 88% & & A| 235131 T H NMR (400 MHz, CD;0OD):
04.22 (d, J =8.0 Hz, 1H), 3.85 (quint, J = 8.0 Hz, 2H), 3.70-3.65 (m, 1H), 3.51 (d, /=
8.0 Hz, 1H), 3.45-3.36 (m, 12H), 3.32-3.28 (m, 2H), 3.26-3.15 (m, 2H), 1.59-1.50 (m,
6H), 1.40-1.22 (m, 48H), 0.88 (t, J = 8.0 Hz, 9H); *C NMR (100 MHz, CD;0OD): &
105.5,78.1,77.9,75.2, 72.6, 71.6, 70.6, 70.5, 62.8, 46.7, 33.2, 30.1, 30.9, 30.8, 30.7,
30.6,27.5,23.9, 14.7.

[393] <14-4> 3} 3= E42] &4

(3941 371 A el 349 e ol A R shol =2 wao] He] ANEH L T Aol
ute}, 3H3HE B4 75% 78 2 A 23531t 'H NMR (400 MHz, CD;0D): § 4.21
(d, J=8.0 Hz, 1H), 3.85-3.80 (m, 6H), 3.71-3.58 (m, 14H), 3.48 (d, / = 8.0 Hz, 1H),
3.45-3.36 (m, 14H), 2.98 (t, J = 8.0 Hz, 1H), 1.85-1.79 (m, 8H), 1.56-1.50 (m, 6H),
1.40-1.22 (m, 48H), 0.89 (t, J = 8.0 Hz, 9H); *C NMR (100 MHz, CD;0D): 6 105.3,
86.1, 83.7,79.3,76.1, 72.5,71.6, 71.0, 70.8, 70.5, 70.0, 69.6, 60.4, 60.3, 60.2, 60.0,
46.6, 34.6, 34.4, 33.8, 33.3, 31.1, 31.0, 30.9, 30.8, 30.7, 27.6, 23.9, 14.8.

[395] <14-5>TPS-El1La 2] 34

[396]  Z&7] AAle] 333 FAG FE] @A dlo] o ArEAQI A A b upe,
TPS-El11LaZ 82% =& & A £3}3 T 'H NMR (400 MHz, CDCLy): & 8.15-7.78 (m,
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[397]
[398]

[399]
[400]

[401]

[402]

[403]

30H), 7.58-7.12 (m, 50H), 6.12-5.95 (m, 4 H), 5.80-5.75 (m, 4H), 5.65-5.55 (m, 4H),
4.95-4.85 (m, 3H), 4.72-4.65 (m, 4H), 4.62-4.53 (m, 4H), 4.25-4.15 (m, 4H), 3.98-3.76
(m, 6H), 3.72-3.48 (m, 6H), 3.42-3.21 (m, 18H), 2.85 (br s, 2H), 2.65 (br s, 1H),
1.85-1.68 (m, 8H), 1.53-1.48 (m, 6H), 1.35-1.22 (m, 48H), 0.86 (t, J = 8.0 Hz, 9H); 1*C
NMR (100 MHz, CDCl;): 6 166.1, 165.8, 165.2, 165.1, 133.4, 133.2, 129.8, 129.7,
129.6, 129.4, 129.3, 128.9, 128.5, 128.4, 128.3, 101.4, 73.1, 72.1, 72.0, 71.5, 69.9,
69.8, 69.5, 69.1, 68.0, 67.5, 63.2, 63.1, 59.9, 45.3, 32.2, 32.0, 31.9, 30.4, 29.8, 28.7,
29.5,29.4,26.3,22.8, 14.2.

<14-6>TPS-E11L 9] 34

71 AR e 333 FD g d-o-Hlzd o] Ao kA Ql A A x|l whel
TPS-E11L-& 92% & = A 23} th. 'H NMR (400 MHz, CD,0D): 6 4.23 (d, J =
8.0 Hz, 4H), 4.16 (d, J = 8.0 Hz, 1H), 4.02-3.99 (m, 4H), 3.92-3.80 (m, 10H),
3.73-3.55 (m, 17H), 3.42-3.15 (m, 32H), 1.92-1.80 (m, 8H), 1.55-1.50 (m, 6H),
1.41-1.25 (m, 48H), 0.88 (t, J = 8.0 Hz, 9H); *C NMR (100 MHz, CD;0D): 6 104.5,
78.1,77.9,75.1,72.6,71.7,70.5, 69.6, 68.1, 62.9, 46.6, 33.2, 31.9, 30.9, 30.8, 30.7,
30.6, 27.6, 23.9, 14.7; HRMS (EI): calcd. for CgH, 5,05 [M+Na]* 1664.0114, observed
1664.0107.

<A Al 4 4> TPS-As9] A WH

TPS-As2] T4 2315 & 60l YEFH A, 617 <4-1> W #] <4-5>2] g4
R o] wh2} TPSs-As(Tripod penta-saccharide amphiphiles) 3°& 2 34 3} %1 th-.

<4-1> Ij-o]%}?] gﬂ o]}\il =i §]-°J/] Q) H]—XJ O] 6L/K‘] ] X}(Q_sl- F/] 6L/K‘] p= 6/] i
2 i @A

o] Hb-&-2 - W 2} ] +=1#(P.S. Chae s, Chem. Eur. J. 2013, 19,
15645-15651) A A W& A5 A8kl =3 &3tk THFe -3l © NaH
(21mmol)E- 0°Cel| 4] THF?l| &3l ¥ t]ol e ZEA%d (diethyl malonate) (6.9 mmol)
gollo]] A g)dtar, 205 <k wukalit) o]o] A, 1-2 2 =47 (RI) 2.6 FEH)S
g E3=ol Hobst ek Forgk & wbe EFES AP0l A 48 AREE<F
arbakal, A2 dZbE L3 NHClS A7Fsto] w38 S =A7]aL, Holl g
B & 23] & Stk FUSE B
AzA R Gl E 3] FEA7

4 (14.0 mmol)= ded 8] 78kt %% g A2 A 4A 2t FF i REEkaL, 0
°Coll Al MeOH, & 2 IN HCl =8 & &4 0 & A glsfo] vh-g-& T a2
U, toll e o] & 23] & 313t £38 §7158 2o = A A3t 4
Na,SO,& AZAZ . Aol &g Auj7 4 A8 A =2vtE 289 (E0A ) h =
gAete] 47 E3F vhol& (BHEHE Fyg WA A (58 90 WA 92% (F

SANFE R DA
<4-2> Ev] 47 3} 7 = S(trialkylated mono-ol)&] Auk2 el A A2} (5135
Gl A, & 69 iii @A)

flt
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[404] A2 el A, o 22 0 2 A& 2 35 Eek 2~ A, 712 DMF| NaH (212.0
S A% DMF9 tho] & # %4 (3}3-E F) (212.0 mmol) 7+

[405]

[406]

[407]

[408]
[409]
[410]

[411]

'_l vJZ—-
gy gNo R Aot 20 &, - B 2R 2F (RBr) (330.0 mmol) S 4 7]
Q.

3 Sl %5 100 °C7HA] S 7FA it Hhg S35 8 5 gt
S Lo A 4N ZF Fot F v, Ao 7 WA T 3L HOR HHe& ER A AT
Hb2 S35 -2 CH,CLE 2 3] 35341, B ¥ (brine) 0. & A X 3} a1, F9= Na,SO,

=
ZA BT g 2 ES Ay A A A2 e )
o] QAA NA (85 A 90%)EA Ev]edz 3 F S

<4-3> = 8] Z 2 | o] M (glycosylation) §F-& 2 Zemplen2] 271 &}l ©]-0
- 2= A 7 o] M (de-O-benzoylation) §F-g--& 918 AREA Q1 A} (3}3= Hl 34,
T 629ivE v

o] W82 . vl 2} 2] =3(P.S. Chae 5, Chem. Eur. J. 2013, 19,
15645-15651)°| A Ab-&H WH & A3 =4 8to] =833l Th

FeFek A, 797 CHCL 30mL)ol] &3l H ¥ ir & 54 (313E ), AgOTf (1.2
T 4.5 equiv.) 2 2,4,6-collidine (0.7 B2 2.0 equiv.) 2] 35S -45°Cof A
A RFEFI T 18] 31 CH,CL (30mL)ell &8 ® A2z dd ol g =
=534 B 2no] = (perbenzoylated glucosylbromide) (1.2 J= 4.5 equiv.) &
300 AA AHedtE Sl EH R FRh AV ¥hEES IAIRFEF 0°CE
FA AT HH-S 28 G 5= TLCo 98] XU E H3si o) vE-g-2o] ¢4
Zo(TLCel Q& A %), 3 ¢ W (pyridine)S ¥H& Z3H2-o] H71eg o) vhe
SFEL CHCL & 345, celite 2 o] 3815t o] &2 1M Na,$,0, 5891,
0.IM HC1 =89 2 brine . & 142 0 & A| A&} ol 18] a1 F7]% L F9= Na
SO,2 Axetar, S & A 72 A AT S8 2428 o] S
MeOHoll &af A1 7131, L 3 0.5M NaOMe 2] M eh&-A gl 2 @ 3 oFwk
21 2] 5}o] NaOMe 2| # & 5571 0.05Mo] ¥ =5 313t vb-s 3 5E&
Ap2-of| A 6A]ZF 5 9F nHEEFS A1, T1 ¥ Amberlite IR-120 (H* form) resin & &
A SIA T Resin> o] ol o] ] A 718} 3L, MeOHE A H 8131 o, &l =
in vacuo®l| 4| A= 2 HEH A A o] B Aot A Ad
AR E T8 3] (MeOH/CH,CL) = A Alste], A4 a14) o] A =(35HE D)&
DA} (5= 88 WA 90%(F ©A)).

<A Z 4] 15> TPS-A62] A

<15-1> 2,2-dihexyl-propane-1,3-diol (2} 3= F1)2] 34

7] A Al 4-19] ToldZdo]d 2 3l UukA Q1 A A}ol utel,
2,2-dihexyl-propane-1,3-diol & 92%°] =& & A £3} 31 t}. 'H NMR (400 MHz,
CDCL): & 3.57 (s, 4H), 2.28 (s, 2H), 1.38-1.08 (m, 20H), 0.88 (t, J = 8.0 Hz, 6H); "C
NMR (100 MHz, CDCL): & 69.5, 41.2, 32.0, 31.1, 30.5, 29.9, 23.1, 22.9, 14.3.

<15-2> 2-(butoxymethyl)-2-hexyloctan-1-ol (3} 3t = G1)2] 34

N

»

¢
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[412] A7 A e 429 EL st B g0 ARl 4] A x|l whe,
2-(butoxymethyl)-2-hexyloctan-1-ol & 90% 2| &2 A| %3} T 'H NMR (400
MHz, CDCLy): & 3.50 (d, J = 8.0 Hz, 2H), 3.39 (t, J = 8.0 Hz, 2H), 3.32 (s, 2H), 3.10 (t,
J=4.0 Hz, 1H), 1.54 (quin, J = 4.0 Hz, 2H), 1.40-1.19 (m, 22H), 0.88 (t, J = 8.0 Hz,
9H); 3C NMR (100 MHz, CDCly): § 79.0, 71.7, 70.2, 40.8, 32.0, 31.8, 31.5, 30.4,
23.0,22.8, 19.5, 14.2, 14.0.

[413]  <15-3>3}8E H19 g4

[414] A7 Ao 439 A dlold R Hl-o-wlxd o] o] drkEQl A
A zpe) utel, 3158 HIS 88% =& & A 22312 k. 'H NMR (400 MHz, CD;0OD):
84.19 (d, J = 8.0 Hz, 1H), 3.87 (d, J = 8.0 Hz, 1H), 3.84 (d, J = 8.0 Hz, 1H), 3.75-3.67
(m, 1H), 3.39-3.20 (m, 10H), 1.56-1.50 (m, 2H), 1.40-1.22 (m, 22H), 0.89 (t, J = 8.0
Hz, 9H); *C NMR (100 MHz, CD,OD): 6 105.4, 78.2,77.9, 75.3, 74.3, 73.8, 72.1,
71.8,62.9,42.2,33.1,32.5, 31.4, 23.9, 23.8, 20.7, 14.6, 14.4.

[415] <15-4> TPS-A6a 2] 34

[416] A7) AT 4338 L el Z A ol de] dubA Q1 314 A Afel el
TPS-A6aZ 80% 4~& & A 235} th. 'H NMR (400 MHz, CDCl;): & 8.24 (d, J = 8.0
Hz, 2H), 8.15-7.80 (m, 24H), 7.72-6.67 (m, 5H), 7.66-7.59 (m, 3H), 7.58-7.12 (m,
46H), 5.94 (t, J = 8.0 Hz, 1H), 5.91-5.82 (m, 3H), 5.71-5.69 (m, 2H), 5.61-5.42 (m,
6H), 5.01 (d, J = 8.0 Hz, 1H), 4.98-4.92 (m, 2H), 4.88-4.79 (m, 2H), 4.77-4.65 (m,
2H), 4.58-4.42 (m, 1H), 4.41-4.39 (m, 2H), 4.38-4.36 (m, 1H), 4.29-4.06 (m, 5H),
3.72-3.39 (m, 4H), 3.65 (t, J = 8.0 Hz, 1H), 3.58 (d, J = 8.0 Hz, 1H), 3.41-3.35 (m,
2H), 3.29-3.26 (br s, 1H), 3.18 (d, J = 8.0 Hz, 1H), 3.08 (t, J = 8.0 Hz, 2H), 2.75 (br s,
1H), 2.63 (br s, 1H), 1.56-1.50 (m, 2H), 1.40-1.15 (m, 22H), 0.84 (t, J = 8.0 Hz, 9H); 1
C NMR (100 MHz, CDCl,): 6 166.2, 166.1, 166.0, 165.9, 165.6, 165.3, 165.2, 165.1,
164.9, 164.5, 164.4, 133.4, 133.2, 133.1, 130.1, 130.0, 129.9, 129.8, 129.7, 129.5,
129.4, 129.3, 129.2, 129.1, 129.0, 128.6, 128.5, 128.4, 128.3, 128.2, 101.6, 99.9, 73.4,
72.8,72.6,72.3,71.8,71.4,71.2,70.4, 63.7, 41.0, 32.2, 32.1, 32.0, 30.5, 30.4, 26.1,
23.0,22.9,22.6, 19.6, 14.3, 14.2.

[417] <15-5> TPS-A6 2] 34

[418] 71 A e 433 FD g d-o-Hlzd o] Ao kA Ql A A x|l whel
TPS-A62 94% =& & A Z35}3 T 'TH NMR (400 MHz, CD;0OD): § 4.93 (d, J = 8.0
Hz, 1H), 4.81 (d, J = 8.0 Hz, 1H), 4.62 (d, J = 8.0 Hz, 1H), 4.33 (d, J = 8.0 Hz, 2H),
4.24 (d, J = 10.0 Hz, 1H), 4.02 (t, J = 8.0 Hz, 1H), 3.91-3.85 (m, 2H), 3.87-3.82 (m,
5H), 3.68-3.63 (m, 6H), 3.48-3.19 (m, 22H), 1.52-1.46 (m, 2H), 1.38-1.18 (m, 22H),
0.86 (t, J = 8.0 Hz, 9H); 3C NMR (100 MHz, CD;OD): 6 104.8, 103.8, 103.3, 103.0,
102.5,78.4,78.1,78.0, 77.8, 77.7, 76.1, 76.0, 75.3, 75.1, 75.0, 74.2, 74.0, 72.2, 71.7,
71.5,71.4,69.4,63.4,62.9,62.8,62.5,42.3, 33.2, 33.1, 32.3, 32.2, 31.4, 23.8, 20.7,
14.6, 14.5; HRMS (EI): calcd. for C,HoO» [M+Na]* 1133.5567, observed 1133.5564.
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[419] <A Zd] 16> TPS-A79] ¥4

[420] <16-1> 2,2-diheptyl-propane-1,3-diol (&} 3& F2)2| 34

[421] A7) AT 4-19] thol g o] E 2hed o] AutA <l A Afof| whel,
2,2-diheptyl-propane-1,3-diol & 92%°| <& = #| £3} ). 'H NMR (400 MHz,
CDCl,): 6 3.57 (s, 4H), 2.28 (s, 2H), 1.38-1.08 (m, 24H), 0.88 (t, J = 8.0 Hz, 6H); 1*C
NMR (100 MHz, CDCl): § 69.5, 41.2, 32.1, 30.8, 29.8, 29.5, 23.1, 22.9, 14.3.

[422] <16-2> 2-heptyl-2-((pentyloxy)methyl)nonan-1-ol (3} &= G2)9] 34

[423] A7 A e 429 EL st B g0 ARl 4] A x|l whe,
2-heptyl-2-((pentyloxy)methyl)nonan-1-ol & 90% 2| & 2 A £33} t}. tH NMR
(400 MHz, CDCl,): 6 3.50 (d, J = 8.0 Hz, 2H), 3.39 (t, J = 8.0 Hz, 2H), 3.32 (s, 2H),
3.10 (t, J = 4.0 Hz, 1H), 1.55 (quin, J = 4.0 Hz, 2H), 1.40-1.19 (m, 28H), 0.88 (t, J =
8.0 Hz, 9H); *C NMR (100 MHz, CDCl,): 6 79.1, 72.0, 70.3, 40.8, 32.1, 31.8, 31.5,
30.7,29.7,29.5, 26.0, 23.1,22.8, 14.3, 14.1.

[424] <16-3> 3} 35 H29] &4

[425] A7) N/\] ] 4-39] :LF/]E/_ ] 7] o]/d =y Eﬂ O-Hl 22 o])\q/] JulA 9] KL/H
A afel ubet, 3h3HE H2-S 88% & 2 A 2315t 'H NMR (400 MHz, CD;0D):
8 4.20 (d, J = 8.0 Hz, 1H), 3.86 (d, J = 8.0 Hz 1H), 3.83 (d, J = 8.0 Hz, 1H), 3.75-3.67
(m, 1H), 3.39-3.20 (m, 10H), 1.54-1.51 (m, 2H), 1.40-1.22 (m, 28H), 0.89 (t, J = 8.0
Hz, 9H); *C NMR (100 MHz, CD;OD): 6 105.4, 78.2,77.9, 75.2, 74.3, 73.8, 72.3,
71.7,62.9, 42.2,33.2,32.4,31.7, 30.6, 30.5, 29.9, 23.9, 23.8, 23.7, 14.8, 14.7.

[426] <16-4>TPS-A7a 2] 34

[427] A7) AA ¢ 433 S A3 Fe) A o) d e dukE <l ghAl A}l ubel,
TPS-A7aE 82% 5~& =2 A 235} Tl 'H NMR (400 MHz, CDCL;): & 8.24 (d, J = 8.0
Hz, 2H), 8.15-7.80 (m, 24H), 7.72-6.67 (m, 5H), 7.66-7.59 (m, 3H), 7.58-7.12 (m,
46H), 5.94 (t, J = 8.0 Hz, 1H), 5.91-5.82 (m, 3H), 5.71-5.69 (m, 2H), 5.61-5.42 (m,
6H), 5.01 (d, J = 8.0 Hz, 1H), 4.98-4.92 (m, 2H), 4.88-4.79 (m, 2H), 4.77-4.65 (m,
2H), 4.58-4.42 (m, 1H), 4.41-4.39 (m, 2H), 4.38-4.36 (m, 1H), 4.29-4.06 (m, 5H),
3.72-3.39 (m, 4H), 3.65 (t, J = 8.0 Hz, 1H), 3.58 (d, J = 8.0 Hz, 1H), 3.41-3.35 (m,
2H), 3.29-3.26 (br s, 1H), 3.18 (d, J = 8.0 Hz, 1H), 3.08 (t, J = 8.0 Hz, 2H), 2.75 (br s,
1H), 2.63 (br s, 1H), 1.56-1.50 (m, 2H), 1.40-1.15 (m, 28H), 0.84 (t, J = 8.0 Hz, 9H); 1
C NMR (100 MHz, CDCl,): 6 166.2, 166.1, 166.0, 165.9, 165.6, 165.3, 165.2, 165.1,
164.9, 164.5, 164.4, 133.4, 133.2, 133.1, 130.1, 130.0, 129.9, 129.8, 129.7, 129.5,
129.4, 129.3, 129.2, 129.1, 129.0, 128.6, 128.5, 128.4, 128.3, 128.2, 101.6, 99.9, 73.4,
72.8,72.6,72.3,71.8,71.4,71.2,70.4, 63.7, 41.0, 32.1, 30.8, 30.7, 29.9, 29.7, 29.6,
26.1,22.8,22.7, 14.3, 14.2.

[428] <16-5>TPS-A7 2] 34

[429] A7) AA G 4337 A F )-0-dl A o) A o] AulkA el FA Azl ulul,
TPS-A7-5 94% & & A| 238} Tt} 'H NMR (400 MHz, CD;0D): 6 4.93 (d, J =8.0
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[430]
[431]
[432]

[433]
[434]

[435]
[436]

[437]
[438]

Hz, 1H), 4.81 (d, J = 8.0 Hz, 1H), 4.62 (d, J = 8.0 Hz, 1H), 4.33 (d, J = 8.0 Hz, 2H),
4.24 (d, J = 10.0 Hz, 1H), 4.02 (t, J = 8.0 Hz, 1H), 3.91-3.85 (m, 2H), 3.87-3.82 (m,
5H), 3.68-3.63 (m, 6H), 3.48-3.19 (m, 22H), 1.52-1.46 (m, 2H), 1.38-1.18 (m, 28H),
0.85 (t, J = 8.0 Hz, 9H); *C NMR (100 MHz, CD;OD): & 104.8, 103.8, 103.3, 103.0,
102.5, 78.4,78.1,78.0, 77.8, 77.7, 76.1, 76.0, 75.3, 75.1, 75.0, 74.2, 74.0, 72.2, 71.7,
71.5,71.4,69.4, 63.4,62.9, 62.8, 62.5,42.3,33.2, 33.1, 32.2, 32.1, 31.7, 30.6, 30.5,
27.9,24.1,23.7, 14.6, 14.5; HRMS (ED): caled. for Cs,HgO,; [M+Nal* 1175.6037,
observed 1175.6033.

<Az 4] 17> TPS-A89] 34

<17-1> 2,2-dioctyl-propane-1,3-diol (2} 3& F3)2] 34

7] A Al 4-19] ToldZdo]d 2 3l UukA Q1 A A}ol utel,
2,2-dioctyl-propane-1,3-diol & 90% 2] =& & A Z3} 31 t}. 'H NMR (400 MHz,
CDCL): & 3.57 (s, 4H), 2.28 (s, 2H), 1.38-1.08 (m, 28H), 0.88 (t, J = 8.0 Hz, 6H); 1*C
NMR (100 MHz, CDCL): & 69.5, 41.2, 32.1, 30.9, 30.8, 29.8, 29.5, 23.1, 22.9, 14.3.

<17-2> 2-((hexyloxy)methyl)-2-octyldecan-1-ol (&} 3% G3)2] 34

A7 A e 429 EL st B g0 ARl 4] A x|l whe,
2-((hexyloxy)methyl)-2-octyldecan-1-ol & 88%2] & & A %3} %1t} 'TH NMR
(400 MHz, CDCL,): & 3.50 (d, J = 8.0 Hz, 2H), 3.39 (t, J = 8.0 Hz, 2H), 3.32 (s, 2H),
3.10 (t, J = 4.0 Hz, 1H), 1.54 (quin, J = 4.0 Hz, 2H), 1.40-1.19 (m, 34H), 0.88 (t, J =
8.0 Hz, 9H); *C NMR (100 MHz, CDCL):  79.1, 72.0, 70.3, 40.8, 32.1, 31.8, 31.5,
30.7,29.7,29.5,26.0, 23.1,22.9, 22.8, 14.3, 14.2.

<17-3> 3} 5+& H32| 4

A7) A Al 4-39] 8] Z Aol 2 H-o-Hlzd o] He] dRbA QA
A zatol uhel, 313HE H3S 86% =& 2 Al 23543 th. 'H NMR(400 MHz, CD;0D):
84.19 (d, J= 8.0 Hz, 1H), 3.86 (d, J = 8.0 Hz 1H), 3.84 (d, J = 8.0 Hz, 1H), 3.75-3.67
(m, 1H), 3.39-3.20 (m, 10H), 1.54-1.50 (m, 2H), 1.40-1.22 (m, 34H), 0.89 (t, J= 8.0
Hz, 9H); *C NMR (100 MHz, CD,OD): & 105.4, 78.2, 77.9, 75.3, 74.3, 73.8, 72.4,
71.8,62.9,42.2,33.2,32.5,31.8,30.9, 30.8, 30.6, 27.3, 24.0, 23.9, 23.8, 23.7,14.8,
14.7.

<17-4> TPS-A8a 2] A

7] AN ol 437 T L el A dlo) el dubA <l 3 A abe ute,
TPS-A8aE 78% 4~& = A| 238} Tl 'H NMR (400 MHz, CDCL;): & 8.24 (d, J = 8.0
Hz, 2H), 8.15-7.80 (m, 24H), 7.72-6.67 (m, 5H), 7.66-7.59 (m, 3H), 7.58-7.12 (m,
46H), 5.94 (t, J = 8.0 Hz, 1H), 5.91-5.82 (m, 3H), 5.71-5.69 (m, 2H), 5.61-5.42 (m,
6H), 5.01 (d, J = 8.0 Hz, 1H), 4.98-4.92 (m, 2H), 4.88-4.79 (m, 2H), 4.77-4.65 (m,
2H), 4.58-4.42 (m, 1H), 4.41-4.39 (m, 2H), 4.38-4.36 (m, 1H), 4.29-4.06 (m, 5H),
3.72-3.39 (m, 4H), 3.65 (t, J = 8.0 Hz, 1H), 3.58 (d, J = 8.0 Hz, 1H), 3.41-3.35 (m,
2H), 3.29-3.26 (br's, 1H), 3.18 (d, J = 8.0 Hz, 1H), 3.08 (t, J = 8.0 Hz, 2H), 2.75 (brs,
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[439]
[440]

[441]
[442]

[443]

1H), 2.63 (br s, 1H), 1.56-1.50 (mm, 2H), 1.40-1.15 (m, 34H), 0.84 (t, /= 8.0 Hz, 9H); 13
C NMR (100 MHz, CDCly): 6 166.2, 166.1, 166.0, 165.9, 165.6, 165.3, 165.2, 165.1,
164.9, 164.5, 164.4, 133.4, 133.2, 133.1, 130.1, 130.0, 129.9, 129.8, 129.7, 129.5,
129.4, 129.3, 129.2, 129.1, 129.0, 128.6, 128.5, 128.4, 128.3, 128.2, 101.6, 99.9, 73 .4,
72.8,72.6,72.3,71.8,71.4,71.2,70.4, 63.7,41.0, 32.2, 32.1, 31.9, 30.8, 30.7, 29.9,
29.7,29.6, 26.1, 22.8, 22.6, 14.3, 14.2.

<17-5> TPS-A8 9] 34

A7) /KEU\] ] 4-337}F Fd st 13] O-Hl %< —Lq]o]}q/] JHkz] el GL/K‘] A 2} U;}g]_
TPS-A8-2 93% & = A| 23} 31 ). 'H NMR (400 MHz, CD;OD):  4.93 (d, J=8.0
Hz, 1H), 4.81 (d, J =8.0 Hz, 1H), 4.62 (d, /= 8.0 Hz, 1H), 4.33 (d, /= 8.0 Hz, 2H),
424 (d,J=10.0Hz, 1H), 4.02 (t, J = 8.0 Hz, 1H), 3.91-3.85 (im, 2H), 3.87-3.82 (m,
S5H), 3.68-3.63 (m, 6H), 3.48-3.19 (m, 22H), 1.52-1.46 (m, 2H), 1.38-1.18 (m, 34H),
0.86 (t, J = 8.0 Hz, 9H); *C NMR (100 MHz, CD;0D): 6 104.8, 103.8, 103.3, 103.0,
102.5,78.4,78.1,78.0, 77.8, 77.7, 76.1, 76.0, 75.3, 75.1, 75.0, 74.2, 74.0, 72.2, 71.7,
71.5,71.4,69.4,63.4,62.9,62.8,62.5,42.3,33.2, 33.0, 32.3, 32.2, 31.7, 30.9, 30.8,
30.6, 30.5, 29.9, 23.8, 23.7, 14.6, 14.5; HRMS (EI): calcd. for CssH 9,02, [M+Na]*
1217.6506, observed 1217.6509.

<2 Al 4] 5> PSAs ¥ PSEs9] 54

71 AR e 19] 3w ol whek S Al e 1l A] 39] PSAs; 4] A AT
29] g ol whet §4 H Al ol 4 W #] 79 PSEs; 71 AA 4l 39 4
el uhel 349 | Azl 8 W A] 149] TPS-Es# TPS-ELs; 2 7] A Al o] 49]
6L/H H]—HJ oﬂ u;}g]_ KLHE] ;q]zoﬂ 15 LH;(] 17/] TPS—AS/] EHQ @—o] 0}7]
¥ 5Fe], PSAs, PSEs 2 TPSs ] <1 A 1] 4“5 %= (critical micellar concentration; CMC)
2 A H v Aol -4 9 84 HEX] 5 (hydrodynamic radii; Ry)S =74 315 T

FA R o7 A ]AJ]&-:_E(CMC)}; A Y A
t] 7)) d & A} E 2] ¢l (diphenylhexatriene; DPH)-&- ©]-8- 0}04 =43 A, 1.0 wt%
T e] 27k o] A Aol ol FAdH u| Ao §-A S 5HE WA E(R)S 5
Ak &H(dynamic light scattering; DLS) 28 & 53 A3t A4 A9&
719 F2vl A F2H(detergent) ! DDM ¥} ] 5}e] 3t 1ol YER AT

L

[}
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[444] [3E1]
Detergent M.W, CMC (mM) CMC (wt%) Ry(nm)
PSA-C9 1109.3 ~0.014 ~0.0016 2.94+0.05
PSA-C10 1137.3 ~0.009 ~0.0010 3.10+0.05
PSA-Cl1 1165.4 ~0.007 ~0.0008 3.28+0.03
PSE-C7 1099.2 ~0.27 ~0.0300 2.66+0.04
PSE-C9 1155.3 ~0.026 ~0.0030 3.19+0.04
PSE-C11 1211.4 ~0.004 ~0.0005 3.46+0.05
PSE-C13 1267.5 ~0.001 ~0.0001 14.1+0.24
TPS-A6 1111.2 ~0.07 ~0.0078 2.440.05
TPS-A7 1153.3 ~0.015 ~0.0017 2.740.05
TPS-A8 1195.4 ~0.007 ~0.0008 9.1+0.6
TPS-E6 1199.3 ~0.020 ~0.0024 2.940.05
TPS-E7 1241.4 ~0.012 ~0.0015 13.0+0.8
TPS-E8 1283.5 ~0.007 ~0.0009 43.8+16.3
TPS-ESL 1515.8 ~0.006 ~0.0009 4.5+0.39
TPS-E9L 1557.9 ~0.004 ~0.0006 4.6+0.18
TPS-E10L 1600.0 ~0.002 ~0.0003 4.8+0.34
TPS-E11L 1642.1 ~0.001 ~0.0002 40.6+4.4
DDM 510.1 ~0.17 ~0.0087 3.4+0.03
[445]  PSAs, PSEs ¥ TPSs2| CMC 342 DDM K.t} &4 2Fkt), whe} A, PSAs, PSEs

[446]

R TPSsi= A& o2& W Ado] Zo|shA| P4 = L=, DDM Bt} A 7kE S
R0l Had FAT = AT T PSAs, PSEs 3 TPSs W5 3}Hgh= 2
7 Ab o7t F71ghol whel CMC #h TAastolt). o] 2l e A &2
FH A 23HE <] &4 (hydrophobicity)©] CMCE 24 3)= d] T8
Qaehis ARkl g ot A A s

PSAs, PSEs H23= TPSs o] 9] &l A ¥ v] 89 H7]3= 2.4~60.1 nm= W 917}
At Bk E e & Ak dol7k Frbelel whek v Al o] =17] = el
e B 7P @2 S AbES 2= PSE-CTE TR 22 e g E
RE, 7HE 7 3 AbE & 2= PSE-CI3 71 2 v
74 st v A A7) Akl 7lsksta) A dzakdol ol Ao s
A=, | A EAAES AT eS Y e TR BE T &

& A3t} PSA-C11, PSE-C9 2 PSE-C119] 1Al =17]+= DDM 9] 1| Al

=
o
ofl
oX,
ol
o
3%
)

‘
:

2

12 op
e S
to 2

»

ofl
o

=
e

=




51

WO 2017/179945 PCT/KR2017/004066

[447]

[448]

[449]

[450]
[451]

[452]
[453]

[454]

[455]
[456]

=179} vl 5 e,
ob&-¢] TPS-As 2 TPS-Esell 114, 971 21o(212 of ol e))el 2H87] st

Aol BEA o7 Ay] 3lstE-71e] ujd 7] zpol o] Qo] ¥l&= Ao

2% ). TPS-ELsoll ]3] @40 1] ale] =17]3= Tps-Esol o4 4 ¢

vl dle]l 7| B At A o7 2o, o] = TPS-ELs2| Z144] “135-°] TPS-As/
Ese] 2154 1B R} /1518 2 05 WA =) u i) i A 0% AL 1A
3 Ao] 7ok A o7 wuky Q)

&k, PSAs, PSEs Ho3= TPSs ol o] &l] A€l m] Al e] 7] ¥ E& DLSE ©] &3
5748 435 =74 8ol Yeh AT o] ul PSAs, PSEs H3= TPSs+= 2+ 1.0
wt% = AHS-E AT} 71 A1}, PSAs 3= PSEs2] W] Al shue] 118 7hA]
Tl 2 Ao SAHHJATHE 7). B TPS-As, TPS-Es R TPS-EL
ul Aol 42 7] BEo)A v Dol & eI THE §).

o] 213 Ay} 2L e B uhg o] PSAs, PSEs H1= TPSs+= DDM K.t} ¥H-& CMC
e 7 A2 o R u o] Folat| FAdH B R ATt YA A ©] DDM
B #E4 A= Als 9 9l o, PSA-C9, PSA-C10, PSA-C11, PSE-C9 2
PSE-C112] W]l 517]3= DDM9| w4 =17] ®B.v} 21} Zolx] DDM ¥ f-AL3HA|
ekl o) F8- 3 Al e 2 gl gl

<2 A] of] 6> BOR1(boron transporter) =} &1 21 -8- o] -8-3F PSAs 2 PSEs2] 3 7}

BOR 1(boron transporter) 2}t 2 8- 0] 85} o] PSAs @ PSEs2] 9lehuh -zl 23] 5}
o, e o ok 3} 5 s BUbeks A E S 8t BORLE o 7178 Ti(
Arabidopsis thaliana) 2 -8 78] 3} 0.1, A7} nto) Al 2~ Al 1] A
Saccharomyces cerevisiae) FGY217 M| 3| 4] C-2&t GFP Bl 15 7HA] = § %
guige ] HAne o) §3 GRS Yo F4 BHS nGe Row
FuHgonz vgwde] £ W /)% ¥4 w5 2o 3]

<6-1>PSAs 2 PSEs®] BOR1 "1l 83|35} 5= 7}

G A 3135 PSAs 2 PSEs2] BORI1(boron transporter) e 2
23l 3} (solubilization) & & & & 35}7] ¢ 3 A¥-& 513 ).

erjﬂ o © % BORI-GFP & aL 11;_}13147&1 o 3185l w B g 2lo] 7]& ok v A
3}3}t= (DDM), PSAs (PSA-C9, PSA-C10 2 PSA-C11), 5=+= PSEs (PSE-C9,
PSE-C11 # PSE-C13) 1.0 wt%E * 2] 8} 3 t}. PSA-C9, PSA-C10 3 PSE-C99]
&3t 82 oF 80% = DDM Y H| 23t it} 53], 53k Al Aol & 7HA 3=
PSE-C11-> BORI-GFP Y 2.8 A 54 0 & 32319 21 (~100%), wh}A]
PSE-C11°| BORI-GFP9] &3l 8}el] 53] -85 & 4= A3t

<6-2>PSAs 2 PSEs®] BOR1 "zl <L ok 3} 52 1 7}

T8 Ao A PSAs = PSEs®ll 2]+ BOR1(boron transporter) 7-% H3 A =
,4744 st Alel e st = 7L7L/] OF ] uj| A] Q_ 22 _Q_(,HQ_E] BORI1
Gl e slodatol 2 WS AN S ¥, BORIS P24 A S @ ]

7] wjAl A Zv}E 129 (fluorescent-based size exclusion chromatography,
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[457]

[458]

[459]

FSEC)E ©]-&3to 5433t

T-A| A 0.2, o) 7] 4t (Arabidopsis thaliana) -2 2] BOR12 A2 o] Al 2~
A8 A FGY217 Al oA C-2vk GFP Bl 15 71X = &3 bl A 2 A
DBk A E=0.1% 2F2 A2 BEH URA-1| A o A Al 4= QA o), vkl A
Hla] 0 og ZheE @ A~ 0] ATl o &) f- =% Sl ar, 184 KF F < 20°Ce) A
| &} T} (Drew, D. %, Nat. Protoc. 2008, 3, 784-798. #3). |3 & ~5 384,
B g ol-8- F=n)35H7] 98] A28t} (Leung, I. °5, Protein Expr. Purif. 2010, 72,
139-146. 3-2). BOR1-GFP g3 @il A & 3 f-ah= Wl =2 202 2+ 1 wi%
DDM, 1 wt% PSAs(PSA-C9, PSA-C10 ¥=3= PSA-C11) %=3= 1 wt% PSEs(PSE-C9,
PSE-C11 525 PSE-C13)2 X5 % PBS (pH7.4)°ll & A A4 <ia 5528
mg/mlE 3] A&t} 348 AE S 1K FF 4°Coll A LTk (gentle
rocking) 3} A Hlj Q¥ 3} a1, ]88 B2 & 14,0000 A 1A] 7F &<t d°Cof] A]
A EE s A A el Gl MEE FFetE AT A2 108 5
A H 25 (35,40, 45 3= 50 °O)ell A v Fekar, kAl 3 HE dE
14,0001 A 103 &< 4°Coll A YA w2l sk A A 3H3 ). 235 < 2] 200 ul
5328 20 mM Tris-HCI (pH 7.5), 150 mM NaCl 2 0.03% DDM 2.2 3 & 3} %
Superose 6 10/300 A Aol F=YJ kit ZH2He] &2 € &2 6.4 mlo HF&
3] (retention volume) 2 7B =4 ¥ o] (5, 6.4ml2] F 3} F-9))), clear bottom
96-well plate©l] 200 ul -8 &2 =5 ¥ A}, 2F +-&8 &2 GFP ¥ 32 470 nm 9]
o] 7] (excitation) 38 2 512 nm 2] W (emission) IS o] -&351o] A 5%

% 9= DDM¥} H]) i &Fo] PSA (PSA-C9, PSA-C10, PSA-C11)(5- 9a) =3= PSE
(PSE-C9, PSE-C11, PSE-C13)(% 9b)°ll &3l &} % BOR1-GFP &9 2 & 10+ &<t
40°Col| Al 7+ gk &, dl o] F-x 4] Qg Al S S ¢ A o]t} whl A o
24 QFd A& RFU (relative fluorescent units) ©. & Y EFH T DDM O =2
£l 3lE 9GAL 71 So BORI-GFP (Y& & 13 40)°] WAl ¥ o] RFUs7}
H] 0L %] vkt 88 8} 4] &4 PSA-C10 2 PSA-C11E5 AH&38 4 9-o = DDM
2 PSA-C99} H] a3} BORI-GFPE] T34 ¢t Aol 9o A A& 7 &
Ho]F=9l T}, o]i= BOR1 ¥H8 A ob4 A o] PSA-C10 2 PSA-CL10] 4] 54 o7
G E A S-S RolErh il Wi 2 38 ot Al #etol
PSA-C11<& PSA-C10 2.t} 2+ t] 9573} S th(= 9a). PSE A A| (PSE-C9,
PSE-C11 18] 31 PSE-13)& A-8-31-& 4 -l &= 7} Fol BORI-GFP ©¥ 2 2]
T2 Qg /d o] DDM# vl alste] 1A 4 H & BoFAT PSES] &%
/= PSE-C11> PSE-C13> PSE-COS{ tH(&= 9b). PSE-C11+= W& 7H -3
PSAQI PSA-C11 Bt} ¢t A3} 55 o] T 7813l a1, o] = T3 & Al Hol &
7FA] 5= PSE-C11°] BOR1 Wizl o] 2 % of b4 814 Q)2 7Fe] 71tk

= 102 DDM(X 10a) 5=3= PSE-C11(%X 10b)ell &3 3}%¥] BOR1-GFP @™ 2 &
10+ &<k 35, 40, 45 5= 50°Col| A 71 &k &, eh A o] G- 4 Qbg A & &g %t
Aafolt), o] Axpi= F MO 5 HA QI Ao o1 Auo|tl. DDMOE

o F
i, oy

.
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[460]

[461]

[462]

[463]

3}l BOR1<> 35°C ol A 10%-9] vl ¢ &etell 1 E-2ff el & 241 8]
s 18y, 2571 40°C B 45°CE S718F3 S W, DDM -2 BOR1-GFP
Aol 725 FAsh= vl Aafatglar, 7o e & WA/ o] Aot
o, PSE-C11-2 45°CE 7} F ol i= BOR1-GFP2] WAl & A3 % o=
Wt ol # 7 H b= A 2 v 319=, 53] PSE-C11<- BOR1-GFP
& GalsAl 7 = a A d Wk olu g}, o] g3 dh e
As FEAT == v 89 oy gk

7} 22 7E] PSAs % PSEsi= BOR1 &2l 8} 52 o] wj-§- 3wt
o}, 2 & 5o A % BOR1 7-% QE8 3} s & o] S-FotrE, Mg s
FAY P A 7] = d ASE = S

<2 Al of| 7> LeuT (leucine transporter) =}t 1j 2l
shen eb 3l 5 97}

PSAs, PSEs =3 TPSs (TPS-A/E/ELs)°ll €] &t LeuT (leucine transporter) & 2 2]
Hg 3} 58S Sk A4S 53t DDM2 & A H LeuTE 22
Fzuf A BhetE SR & 2 lar, 1 ¥ Aol A 12 F<t
1 F3 ATt LeuT 9 A S =5 2] 7= (PH]-Lew)E 8¢+ SPA (scintillation
proximity assay)®ll 2] 3l =% 3}51.2.1, PSAs, PSEs, TPSs 2= DDM 2] & %=+ (a)
CMC + 0.04 wt%, 3= (b) CMC + 0.2 wt% & A8 .

TA A O 2 LeuT A 54 A& b3 & o= 8l
’F712 A o] 69] ‘Axfoll we}, PSAs E PSEs S vl A 8}3HE 2= PSA-COE
A| 213} a1, PSA-C10, PSA-C11, PSE-C9, PSE-C11, PSE-C13-& 4 €] 5} ]

A28} %131, TPS-As, TPS-Es 2 TPS-EL-S- AF-8-5}9], G.Deckert ‘52| ¥=<r-(Nature
1998, 392, 353-358.)°l] Al A] ¥ Wi ol ule}, o} #H A of] @ 2] F-2~(Aquifex aeolicus
)2 A = EFY LeuT (leucine transporter)2] 4 Al & =3 6} 1 T} LeuT+
C-ed 8xHis-Bl 18 EWNAFE S 95 8}6)= pET16bE A A3E E. coli
C41(DE3) A 3 ¥ i) (&4d &2t~ =+ Dr E. Gouaux, Vollum Institute,
Portland, Oregon, USA®] ] ] Al &%), R F51H, LeuTE §F-7-5F= B gl o}
B Y R1E 1.0 wt% DDM L= A 2] §F 2-of], vh# -5 Ni2-NTA resin (Life
Technologies, Denmark)®ll 2 $A| 71 T}, 20 mM Tris-HCI (pH 8.0), 1 mM NaCl, 199
mM KCl, 0.05 % DDM 2 300 mM ©] 7|t} 2 resin 2385 LeuTE £ A AU
1S, oF 1.5 mg/ml ¥ A A E(stock)S, DDM 2 o] |t} o] ¢l o1} TPS-As,
TPS-Es, TPS-ELs, PSAs/PSEs (PSA-C10, PSA-C11, PSE-C9, PSE-C11 % PSE-C13)
T DDM (W28 #E 55 7F CMC + 0.04 wt% F3= CMC +0.2 wt% 7}
Y8 BEd Es s B o) 109 A ekgivh vl A M E S Lol A skl
A A kel A2 s i) bl 240 SPA (scintillation proximity assay)
(M. Quick et al., Proc. Natl, Acad. Sci. U.S.A. 2007, 104, 3603-3608.)& ©]-§-5}<] [3
Hl-Leu 238 543131t} 2.9F8t 9, SPAT 450 mM NaCl 2 717} 9] B 4~ E

B S el BT o] ol 1 s uLe] Ao YA AEE YA

T L o op
R =R Nl <= D N )

me (L do
rQ o o
o,

o
N =
rL
i

o
i
Ot

o 12
o
olo ¥

3

3+ PSAs, PSEs 2 TPSs<]
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[464]

[465]

[466]

[467]

[468]

T35} $1 T}, 20 nM [*H]-Leu 2 copper chelate (His-Tag) YSi beads (& 5.7
PerkinElmer, Denmark =] -1 gh 2] &4 3ol SPA WH&-& =33} 3t} 3
H]-Leu Z 32 MicroBeta liquid scintillation counter (PerkinElmer)E ©] -85} ¢]
A4k

% o11e) vehd Aap o) o), Bl A E 3 PSAs & PSEsi= X5 F 7HA] F ol A
DDM K.t} -5 LeuT WA Qb 3} 53 & et} 414 2 &, CMC+0.04
wt% 550 A, B A3 ¥ PSAsT LeuT 242 4 8+= © DDM E.t} U &

734 0] a1, PSA-C11-2 PSA-C10X.T} ©] §-<=38} % t}. PSE-C9+= PSEs % 7}
g g A o) o, 7H4F §-923F PSAS! PSA-C113} B =513t} 53], PSE-C11
2 PSE-C13& UH& H A E 3= 2 DDM Rtk & A s A §-73F 3tk
PSE-C11 % PSE-C13°] 28} €813 ¥ LeuTi= 122 1% 53kol] o
A Skt el ghad of R4 3k Z] % ATH (5 11a). =3, 2 A
Aol F 55 CMCH0.2 wt% & 5 7HA 352w & 0]9} AL A &kol
v} 53], PSE-C11°l &3 ¥ Tuld & 129 Fof 100% EH=FH
Shal o2 5 7 St 11b).

W23 H7HE F4E PSAs 2 PSEs7F DDM3} H] 15} LeuT2]
+ Yl t] -5}, PSEs7| PSAs Bt} A A & 02 -3 A 5S
U} 53], PSE-Cl112 %2 55 2 58 55 T 54
)&= ©) & A o] 931, ©] = BOR1-GFP 83 ¢hai 2 of] A
A &S T
12 2 % 139 vFeRE A ) o], TPS-A6-S A €] 3 2. H A~EH
E-2 DDMETE A A 4 o 2 9423131 T} TPS-As 2 TPS-Es ¢l 4|
TPS-E8%] Ad 5] 7Fd -3t aL EH A~ B 7} TPS-E8° 718 3} 3l= o,
1= @/\EH g Ao| 124 vk A FoF 243 A=Y E}(E 12). E EdAFE Y
HEAA S Ao TS FXu A sHetE ] & ALE Aol 7t S utet
G 914@ 12). 3 FFvj A 319k E 555 CMC+02 wi% =
S7HA 71 ek 5 vl 2 ek A 3 FER AR 12). TPS-ELs 9] 4 -§-oll &
TPS-As/Es2] &4 7} v nlste] Autb&] o 2 k4w 74 ak-S Bt 13).
k%ﬂﬂ” sl 2154719 52492 TPS-E8 2 TPS-ESL2] M) aef] A
H A} o] F 3FES =g AV I @ sd S dAAE R EAE
3} ]UP TPS-E8-> TPS-ESLED} G-t Ol = TPS-E8+= 215743 7]l
o+% FA3h= A o] TPS-ESLXE.th
3] TPS-E7 2 TPS-E8©]
E@/\JHJ 1}7]” 7]2] @%L‘rr ] %3301 9)\017‘1 TPS-As X TPS-ELsE.t}
-3t
<2 Al of| 8> MelB(Salmonella typhimurium melibiose permease) =} &9 2l &
©]-& 3 PSAs X PSEs9] "tz Baf gt & QHy &) 5= {7t
PSAs H&=5= PSEs®l| 2] § MelB,(Salmonella typhimurium melibiose permease)
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[469]

[470]

[471]

gl Aol 2% g &8s e 724 HHAA S S A= A S s
MelB ©H 28 PSAs, PSEs 5= DDM & AL-8381o] 35 3, 253 vl 9]
i} 1 FF A b Al S SDS-PAGES} 9l <8 W o E-FE Bl (Western

I= |
Tl A 47 9] £5 (0, 45, 55 TEIE 65)F 90% Tt T A S 53
FRvujAd SRt e WA 25 a89 94 g3 v F A AT S A
7kt
TA Ao g Eoulhdzo] 20131 +=3-(P. S. Chae, et al., Chemistry. 2013, 19,
15645-15651.)°1 7] A ¥ W of] ufg}, C-2ekoll 10-His tagE 714 = wild-type
MelBE ¢35 3181 Z e}~ 1] = pK9SAHB/WT MelBg/CH10 2 2w e}
E] 3] {-2] = (Salmonella typhimurium) DW2 A| 3 (melB 2 lacZY)E ©] &35}
il A (MelB,)S A AT A. S. Ethayathulla 5] +=¥-(Nar. Commun. 2014, 5
, 3009yl 71 A1l W ol whef Al A D Bl E=h)E et vl
212 Micro BCA 7] E (Thermo Scientific, Rockford, IL) % <=3] gl c}.
43l 3} (solubilization)/SFg A (stability)2 4 3}17] 915}¢], MelBs & &-7-5l+=
dE gl AE (FE e A 55 = 10 mg/mL)-S- 8313 ¥ 3 (20 mM sodium
phosphate, pH 7.5, 200 mM NaCl, 10% =] Al & 2 20 mM melibiose) 2 1.5%
(w/v) DDM, PSAs(PSA-C11) 3= PSEs(PSE-C9, PSE-C11, PSE-C13)%} 37
233t FEES 49 T2 250, 45,55 2 65 )0l A 90H- F<F i k3T
453 5+ 4 ol A TLA-100 rotorE ©]-83}9] Beckman Optima™ MAX
ZHA T 7] & 355,590g0 A 24 g sle] B &3l € =& Al A st 20
g A& SDS-15% PAGE®] 213l ]33t} 21 Th & Penta-His-HRP &
(Qiagen, Germantown, MD) = *H & 52 €] 5} $I T}, SDS-PAGE 2 WS 528 2,
23 ¥ MelB2 %S A3}l ar, izt A 4 A A MelBY
B A A A HER AT
I 1400 YR A x}e} o], PSA-C11, PSE-C9, PSE-C11+= 0°Coll A DDM%TH+
FEH O E MelBE FE3F T 45°C ol A &= o] 9 F-AFsE AT}, Lo, ) &
255 55°C & Z7FA A2 v, DDM#} PSAs 2 PSEs Alo] ol 32 31 z}o] 7}
ZHE At} o] Lol A DDMe &8 ¥ MelB2 B.5F S Mo A Aleld &
e, A 28 3] Al F2} (PSA-C11, PSE-C11 2 PSE-C13)°ll 2] =& #<]
MelB2 5.5 §d o] Sald JHlE & A8 =), o] = o] A 2&
F A A ] MelB @A o] &g obgd A& YR 65°C ol A
< ™, &4 PSE-C11%7Fo] 2] o] &3 ¥ MelBE &S = At
ufeha], B b o] PSAs 2 PSEs™= DDM XK.t} MelB w2 ¢FA 3} 52 o)
F-oFal, MelB @A S5 g 8o vl 93-S 1% = AU} 53],
MelBel| tslo] HlA~EH A 23 2w A) &3E& Sl PSE-C117} 7H4
-89l a1, ©] 3= BOR1 2 LeuTol A @& A 79} A =5} o}
<A 4 9> B,AR(RIZE B, ol =dlEH 8- A|) Bkl A & o] 83 TPSs, PSAs

=
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[472]

[473]

[474]

[475]

[476]

[477]

[478]

[479]

2 PSEs¢] 7}t

TPSs, PSAs 3! PSEsell & & ¢17k B, ol =el sl 5=
A2 & A (GPCR) T2 S+ 7 b4 539t A o] A7 & SA 5= A S
391tk BOR1, LeuT 2 MelBE ¢ ZAx}ol] 7] 23}, Bl 2 E 33 &2 A
TPSs(TPS-As, TPS-Es % TPS-EL), PSA-C11, PSE-C11 & PSE-C133 Al el &} o]
AL&-8F3 Tt

<9-1> 313 3} o} a1 2~ E(agonist) BI (BI-167107)2] &4 &}el]l PSAs X PSEsel|
-3l ¥ mBBr-f,AR(monobromobimane 34| ¥ B,AR)S| 7-2=4] FAGA] 7}

=& 2319 o] 2F-8-A|(agonist) BI (BI-167107)2] & A 3lell PSAs 2 PSEs©l|
8-3l| ¥ mBBr-f,AR(monobromobimane 3 ] ¥ ,AR)9] --3=4] QFAH AL &
H7beh= A3 S st

T-A) A 0.7, TM6(transmembrane helix 6) = *] 2] 782 Q1 -2 %] W 3}o]| 2] 3
F o &34 ~d Ed o M3lE Z43517] 93 mBBr(monobromobimane)- 3 4] ¥
B.AR (= Cys265° FA]¥EHE o] 238} T (Yao, X. &, Nat. Chem. Biol. 2006, 2,
417-422. #32). 0.1 wt% DDMel| 0.5uM = 83| ¥ 0.5ul BI(agonist)- 2 3 ¥ mBBr-f
»ART= 500u19] 0.1 wi% A 22 314 3}3HE ¥ 3 (PSA-C11, PSE-C11 ¥
PSE-C13)& 3] A ¥ AT} 304 &t vl AME3 vl oFgk Zof], mBBr
2HAEH S 43931, 0.1 wt% DDMO]| #5013 = mBBr- 3% 4 ¥ =84 2|
23 E g 3} 1] WS T} Bimane & 332 9180 370nm ¢ 7] (excitation) 3}
ALE-3} S A1, WS (emission) 223 E & & 430 W X] 510 nm®| 4] 1-nm ¢l A 0.5
nm s'= Spex FluoroMax-3 %33 7] (Jobin Yvon Inc.)E o] &8} &3} a1
FAA G B2 HAALE 4nm e G F S92 513 DDMel &&l
mBBr- %A ¥ B,ARS FA HZar 0 =2 ARSI tl o] Bl = Al 1] 5 H A<l
A3 9] gl Aol

5 1590 vheb mlef Zo], PSE-C13¢9]] &3 ¥l =& 4|7} DDM €| “14 7} th4
U} bimane 3 F ~HEH S 1.5 21} PSA-Cl1 % PSE-C11A &
A EQ & DDM| &l H & A 2R E 2% A3 vl FAFSESA T o] 2 g
A 3= BI (BI-167107)2] &A1&l 4 PSA-C11 2 PSE-C112 83 5}% B,ARS]
T4 7} DDMel okl 84 9 v - FAHE o 57 T

<9-2> Full agonist (ISO) & A - H+= IS0 G-F 2 3o mh&
PSAs/PSEs¢} DDMell 2] 3 mBBr-f,AR 7322 W3} 2 1 2% ok Al H 7}

Full agonist (Isopreoterenol, ISO) <Al 7 = I1SO9F G- 4 Z 3ol uh&
PSAs/PSEs¢} DDMell 2] 3 mBBr-f,AR 7322 W3} 2 1 2% ok Al S
Fsh= AP & st 8 A Y g &4 98l A= full agonist(l &
E0°1, BD$} G-abid of A3lo] FAle) Eastrh= A2 2 oA
2 H(Rasmussen, S. G. F. “s, Nature 2011, 469, 175-180. 7+ 22).

TAA R, GEWAd AEY AP U3 2 WS ol &3 50 uM ]
H] 2] 7+ = mBBr-2 8 H 484 0.5 40-S 500 1029] 0.1 wt% S vAd 3H&

oo
-_&,
>
o>
Z
@
uv
=
i)
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[480]

[481]

[482]

[483]

[484]

H 3 =2 158 5o 2ol A B A Zl ) o] 3|42 50nM o] HF 8- A
FEE AR T 2 uM o] A3z 8| @ H| #| 3 (Isopreoterenol, ISO)& ©] -8 <4 of]
H7velar, oAl 154 &9 Ml F3ERA T 250 nM G- A& =714 0 2 H7hgh
SO, bl MEZ-8 ThA] 203 & QF Aol A QI o] A3 T Bimane & &2
370nm ] 7| (excitation) IS AF-8-3} ] 3L, W (emission) 2~ E 512 430 W] #]
510 nmol| 4] 1-nm 2] o] 4] 0.5 nm s'Z Spex FluoroMax-3 - 7] (Jobin Yvon
Inc.) & o838t 54353l aL, FAA 7 B2 AL 4um W& |9 % T2
AT A2 23S 0.1 wi% DDM& A5l HEE 519l =) o] =
AU 20 2 A} 23519 t) to] Bl = A Hel Eglx el Als o o A xfo|r),
% 160l YERG A 7} 1Eo], full agonist?] o] &3 L H & (1SO)°] &A1&
7, PSA-C11 ®3= PSE-C11°] 2} 8] &2l ¥ 58 A= DDMe]l &l &3 &
FgA 9 ~FEQT} FAF oW, o] 1= 1SO E A Blol] -84 7F FE A Q] EA &
w51 g ot} 18] al G- A & 718 Al = B,AR 2] bimane 3 %
A E Yo A F7HARQ1 WIS w3t = A= o)== 8 A9 &7
A e B E WEH S gt o] 9 & 222

k= 3 A 7] o Aok Ho W ool A A Hol(red-shift) E E-3f EFel e
2= 0)
T A

o] @ﬂt PSA-C11 5= PSE-Cl110] G-eti 2 7 &= o)) 9]¢l =84 &4 5l
ZF 758k a 98-8 YERl™, PSA-C11 %3= PSE-Cl1°] &3l % B,ARS] FZ7}
A E ol EAeh= & A &F v gk o' 7 EEE A AFE T

<9-3> WAL B E A7 Al g & o] 83 mBBr-f,AR9] ] {F=(DHA) 2%
fﬂrﬂ —%744

PSAs "=+ PSEs©l| 28l €3l ¥ 84 (mBBr-f,AR) 24 =& 3

H]-t]&to] =2 U #i53 (PH]-DHA) Y] Agtel of &l S sto] vzl kg 3}
¥ E A@rstt

TAA SR, A e A A v S W S o] 88T 0.1
wt% DDM 2.2 A A ¥ B,ART ©F 10 mg/ml=2 533t (T EF 200 uM).
DDML. & A A H B,ART 0.2 wt% €] DDM, PSA H=+= PSEC] &3l & 0.5 mg/ml
BSAZ H. % ¥ 10nM [*H]-DHA(dihydroalprenolol)S $F--3F= w228 A3}
SFES Axzs7] A8l AFEE T} 0.2 pmololl A FRufA] 3EHE R G A F
TEA ] B 4L M FF A A1 1HA o 72 R E ST vl
AMZ o Wz 29 F<tolo] Agice)oll A Wl Fa R aL, L F 2 Fek AL o=
ol FAI AT FE&AZAAE &l E WA B A A Al o El SAH A
DDM = Al 2% Al Al (PSA-C11, PSE-C11 H=5= PSE-C13)2.2 A ¥ 8A =
10 nM2] [FH]-DHA & 30+ & QF 2ol A m] &), &322 G-50 A
293lal, B3NS 1ml vFQ1 Y B3 (0.5 mg/ml BSA 2 20XCMC &3] vl Ad
3}3HE 2 H %% 20 mM HEPES pH 7.5, 100 mM NaCD) = =3 8}a1, 12| 31 15 ml

133 §-A) (scintillation fluid)= | &t} =8 A)- 239 [*H]-DHAT 4133 712 H
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[485]

[486]
[487]

[488]

[489]

(Beckman)2 2 574 gt} PH]-DHAS] H| 50| 4 Ag-& 22 At Hk-go] A 1
uM<2] alprenolol (Sigma)E 7}t o 24 433t} PH]-DHAS] A3t == A

Y EZE 54930

% 17a°) YR A3k} 7o), DDM, PSA-C11, PSE-C11 3= PSE-C130. &
HEE FEAES 00CoNA A AR 2d g Bt H xS
39t PSE-C11 =3 PSE-C132. 2 23] ¥ 58 )= DDMO & &&) %
2 EE}AX Aol & FEE et A Mg 2 EE A
A& o, 584 84S FA 8= dl oA DDM I Al 23 &34
Wb Abolol] gk 2po) 7t HEE AT A 2 A el & B,
AR 257 DDMOI| &3l ¥l ©hial B} 2.3 5 24 & YEhl Ao A 23
F2 A §3EFol| A= PSE-Cl10] 7F4 97819l a1, 1 t}8- 2 & PSE-C13,
PSA-C11 <=o] it}

<9-4> TPSs 9| B,AR “heb i - QHA 3} 5= 37

TPSs(TPS-As, TPS-Es 2 TPS-ELs)°ll 2] g+ <17Fp2 o
AR), G-¥H2 1A =8 3 (GPCR) T-% <P A& = A }t %‘_%% sFaitt. =,
DDM.2 2 A A ¥l 58 A = CHS (cholesteryl hemisuccinate) §1°] Z+Z+2] TPSs
TS St B &9 = CHS9 DDM< 3Hfrshe B gl o=
3| A Z T HF B3R F 5 CMCH0.2wi% ol e, =849 2l 7he A d
5742 PHI-H stel =2 ¢ 2 ¥ =8 (PH]-DHA) S| Z gl o &l =483l

T A A o2 ALY g AR Al v 2 W 2 o] 85l B,
AR+= 0.1% DDM2 AF-8-3Fe] A A3813 21 (D. M. Rosenbaum 5, Science, 2007,
318, 1266-1273.), °F 10 mg/ml (%} 200 uM)ZE & F 55313 th. DDM 22 A ¥
B ARE AFE-3He] 0.2% 3 vl A &3t& (DDM £+ TPSs)oﬂ ] 0.5 mg/ml BSAZ
1.5%¥ 10 nM [*H]-Dihydroalprenolol (DHA)E §-3Fi= vl A3 S35 &

113}034 FHAA FFEE AAE FEA Y 24 3- 5014 | & &<t
921 7+A ©0 2 YU E ST DDM H= TPSs= A A ¥ =83 &= Aol A
oF 10 nM 2] [H]-DHA 9} &1 Q15w o] A &8} 3 T} —'E%L%— G-50 A Aol
a1, Z- 39l 1 m] vl B (0.5 mg/ml BSA 2 20xCMC 27}
P Al 318 & 2 B 2% 20 mM HEPES pH 7.5, 100 mM NaCl)& =3 &L
Z12] 31 15 ml A1 3 §-A) (scintillation fluid)= A & T}, =8 A)-2 39 [*H]-DHAT
A3 71 (Beckman)® 54 It} FH]-DHAS] 285+ A4 282 =2
et ST

71 A3}, TPS-As/Esell 101 4], TPS-Es2] 4=&-4)] FA4 3} 58 o] Fd et <47
Ab<: Z o] (of]: TPS-E7 t TPS-A7)E ZH= TPS-AsH.U} 212 %) 0 g ¢
© 2519151, 71 F TPS-E8°| 7} S48t} (& 18a). B8, A7) 8} 31& 9
R 4 AME Aol 7t F e wPE‘r A A F7F8E3ATh TPS-ELsoll 91014,
TPS-ESL, TPS-E9L, TPS-E10L % TPS-E11L¢] &l ¥ =& 4)3= =5 DDM#}
FARSE =22 FA 8 LERIT (5 18b). o] 3 7] -84 A A=
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vpEk o 2 2714 Q1 H7HE 98l §-573F 4 & (TPS-ES, TPS-E9L, TPS-E10L X
TPS-E11L)S AAE 1 5849 g7te 23 A4S Aeor3d =59
Lol ol g3l 7tA o7 2459t} 1 A3 DDM-7F2 3} 484 =& %7
25 VR A gE, A gEo] Aol whe} @A) o] 48] A E Gl e}
TPS-E8, TPS-E9L, TPS-E10L % TPS-E11L°l 7}-&3}¥ 587 2] XU] =4

54 39S §7elel S u), 71 29= DDM .ol A A 3] $5519)
CHS ¥ 3¥l DDME.t} 5 -3} 31t} CHst & el A% 3}04 -
OFGA S A 7= Ao oA 9t B3], TPS-EIOLL 5 1| Fo| &

~90 % 7] TE&A A& FAERE %* SH T (2 19 ¥ %= 20a).

[490] <9-5>PSAs 2 PSEsell 9 &ll Al ¥ B,AR 5349 A7) A

[491] PSAs % PSEsell 9] &l &4 ¥ B,AR Ao A7 & 548 8H7] Hste] 2171
w4l A 2wk E I 9 (SEC) A & skl

[492] TAA R, A7) WA AREIHISEC) A e ZEUHeR
G331t} 0.1 wt% DDMe]l &3l ¥ B,ARE 2 mM CaClL ] &4 3}ell M1 Flag
column®l] =5 3}, DDM/PSA/PSE H ¥ (20 mM HEPES pH 7.5, 100 mM NaCl,
0.2 wt% FZ vl &3t 2 A& M AR 845 5 mM EDTA 2 0.2
mg/ml free Flag 3] €} o] =2} 3}7] 20XCMC DDM/PSA/PSE & & ¢] 5} ¢},
82 A& 0.5 ml/min®l 4] superdex-200 10/300 GL column (GE healthcare)®l|
283141, 280 nmoll A UV S35 5 5743131} 21 (running) ¥ 3 = 20 mM
HEPES pH 7.5, 100 mM NaCl, 20XCMC9] Z} 31w A 3}31=(DDM, PSA-C11,
PSE-C11 ¥ PSE-C13)& §F-#-3} &It}

[493] = 17boll YER vRe} o], BB A u A FFEEL 89 U
53 (PDCs)E & A 5151 a2, o] PDCs= DDMe| 2] 3] A/ ¥ PDCs H.T}

TEE A 2ok
[494] <9-6>PSAs & PSEsE o] &3+ 8,ARS] A& v 4 (EM) ¥4
[495] =2 2 PSAs 2 PSEsE ©]-8-3}19] B,ARS] A Z}& v]| 7 (Electron microscopy,

EM) ¥4 & k3l

[496]  TAA SR, AAANAEM) A v - o w S8l
71Ee 4 @M TEESS ol &3to] A& AL (Peisley, A. 5, G
Protein-Coupled Receptors in Drug Discovery: Methods and Protocols, Methods in
Molecular Biology, 1335, 29-38 (2015) 3%). 2.9F5H, DDM 1= Al 2%
%F21uf Al 3}3HE(PSA-C11, PSE-C11 2 PSE-C13)2 A A ¥ 3 uL2] f,ARE &
W (glow-discharged) B4 F 8 18] Eeofl 9 ®S}AL, 1%(w/v) S-2Fd
X 54FS (uranyl formate) & =2 3 A5} ST}, o) 1] A & 2ol A Morgagni 268(D)
transmission electron microscope (FEI Company)= 100kVel| 4| 2} 3}]
85191t o] 1] 2] = Orius SC200W CCD 7| 2} (Gatan Inc.)Z 30,416X M-8 =

715
[497] 1= 212 DDM (%= 21a), PSA-C11 (& 21b), PSE-C11 (= 21c), ¥ PSE-C13 (&=
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[498]
[499]

[500]

[501]

[502]

21d)= A A E B,AR 2] negative staining EM ©] 1| 2] o] T}, DDM®I| =0} )&=
T8 A o] oln| Ao M= g A % ol & 4= 2 3lth. PSE-C13¢]] g3l %
FEANAE SHE dAS B o) 1 ko] Hglom, PSA-Cl1T
PSE-Cl11°] oHP»l F8A Ae= & H]zﬂ chil R o] 7] o] # ] %) ekofr}.
b4 PSAs 2 PSEsE AN 4 & B35 vt A o] - Aol 283 ¢

e selg & gl

<9-7>PSE-C119] B,AR % 233} a& H7}

H 2~ E ¥ PSAs/PSEs 5ol 7} $-5%F PSE-C112 A| 30 21 H B,ARE
2 A Z=Z%3)7) H gl o] &3ttt =8 4= 1.0 wi% PSE-C11 *:3= DDM O &
A 8] 8+ AL, 71 F PSE-C11 == DDMoO] 9l af &8l =849 &<
WA A ]S PH]-DHAE o] &3] S48kt

TA A=, Ao 2R FEA 5 &3 Al E S v ol

G351t} 10ml PSE-C11 43w A 313H= # 3 (20 mM HEPES pH 7.5, 100 mM
NaCl, 1.0 wt% PSE-C11)< $,ARE & 5} 1 gram insect cell (S9) Al 3 2 & o]
A7bslaith 2= 1A <t Sl 35 A el abstgitt. 12,0008 0 & 204
AT F, 4SS 38l 2mM CaClL9] & A sholl M1 Flag
column®] 233t} A ¢ & PSE-C11 ¥ ¥ (20 mM HEPES pH 7.5, 100 mM
NaCl, 0.2 wt% vl A &3HE)2 M A 313t 5=8- A= 20XCMC PSE-C11, 5
mM EDTA % 0.2 mg/ml free Flag 3 E}o] = ol A &-2] 5%t} DDM E+=
PSE-C119l 9]8f] g3alls}%a GAl¥ 584 &4 0.2 pmol f,ARE 10 mM 2] [3
H]-DHA %} 7] 2429 <21l 3heh& 32} 304 5 Aol A Q1 o] A gt
Zof AR S A= A Ao 933 FUe hH o 7 =351 g] T
7P7P4 54L& 3 =33} v}, 20XCMC PSE-C11 H=5= 20XCMC DDMe]| &3l &

SA = e FFujA] 3135 (PSE-C11 B+ DDM)©| §1+= B9 (20 mM

HEPES pH 7.5, 100 mM NaCl) 3}l 4 &= SECe]| %83} 31Tt

%227 833t A1 A3E veRd Alo| ok PSE-Cl1el 9] 3) 5
DDMe] & ¥ vl dn o %2 @455 Ve =], o]
Fz1ujAd 3hgHE o] GPCR &l 3loll 3loj 4 DDM ] th A A 7} & = =&
< Jé}oﬂv}

o
(i
n
o
__>‘~1_LI
iy

%2232 F3v) A 81§HE (PSE-Cl1 = DDM)S ALg-5ho] Al vt o g 484
FE T G gl gl HHE Akﬁo}ﬂ SEC 23 & 3 445 vetvl
Aolt}, o] 28 o) I DDMe] &8l =8| 2] 450l i= gl Ao ) Fa}i=
9 F37F #HFE A R, OILDDMO;EAM%]H SA7F ol 24 A
& ¢l e WA/ H =5 HERATH(E 23a). ‘?l o], PSE-C11& g Al €
T&A = FR o] EFE A = HHE AR Sl 5 i dAt
) AE HERH TS 23b). ©] ¥ A= FA Sete e dRste e
AREshe] A dE o) M foxd Aat Ao FAsSivh T B, o]
GRS AN A g A o] fHgAd o] & FAH W, o] = o] FRIvA WAk
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[506]

[507]

et ARt A @ 8 A 2 5E 9] PSE-C11Y]

2 Ht} PSE-C119] o] &3t &
EA 2R Jofo] v A& A A= &EE
T3 Aol T8

<9-8> T4L-B,AR-G, == B,AR-G, &3 A ol A 2] PSE-C11%3= TPS-E10L2] 3 7}

T4L-B,AR-G, J+= B,AR-G, & 34| & o] &3] PSE-C11%+= TPS-E10L¢]
B3k A 2 P 54, AN A EM) A S ekt

fﬁiﬂ A0 =2, PSE-C11 5= TPS-E10LY| T4L-B,AR-G, B== B,AR-G, = A &
] =4 o]-z% /H 27@ el u}_ﬂjr AN uhﬂJ eR=4 _rsg o}oﬂ;} 0.1 wt% DDMoﬂ
¥ 100 uM T4L-B,AR+= 120 uM G, 3l €] 2 E €]  (heterotrimer) 2} 304 &
of 5] &3}3}5It}. 0.5 F-4 apyrase (NEB) 2 2 mM MgCLE &4 &
Fo] 1A17F Eet 713k ). 1 wi% PSE-C11 ®:3= TPS-E10LS 22k 23
7P<q S = HA7tsl] 0.8% HF 557t H =5 519l a1, 3037 54t
FH o] A3le] DDMe A PSE-C115%+= TPS-E10L & X w4 &35 nw k&
23k k. vhil Al 8 ol.2 M| Flag column©l] 98 a1, <212 ¢l i &2
xﬂ A5} =d), o] u] t}E £4) 2] 0.1% DDM B ¥ | A 0.5% PSE-C11 %=
TPS-E10LH 3] 2 ¢+ &+ k2w Al 33& 1 dlo] o] Foj XA s1gom,

HE4 0 7 0.05% (100xCMC) PSE-C11 =4 TPS-E10LH ¥ & & ¢] &9t} 2

o]} & 423 8} 23 (running) ¥ ¥ (20mM HEPES pH 7.5, 100 mM NaCl, 0.005%
PSE-C11 %= TPS-E10L, 1 uM BI, 100 uM TCEP)Z T4L-$,AR-G, ¥ 3H4| &

A A3 tF PSE-C11 == TPS-E10L W 2] B,AR-G, &34 9] eF4 A& =4 317]
Aste], ¥4 A o HE A7 2 AP od HEE 12 A7 14,39, 7Y,
15 4385} 15U v 3, w41 A o] 3= PSE-C11 XE+=

TPS-E10LA| Al 7} §l = 3719 &L & A& 74 = 2 8h3hE e
W & o] &3] =&t

g PSE-C11 W T4L-B,AR-G, 5= B,AR-G, ¥ 34| 2] negative staining EM
AL tha e w0 g 428081l ) T4L-B,AR-G, T=1= B,AR-G, = 7| & 9]
A GA ZREEFZ o] §5to] v A& A g WM& A x5S AL (Peisley,
A. 5, G Protein-Coupled Receptors in Drug Discovery: Methods and Protocols,
Methods in Molecular Biology, 1335, 29-38 (2015) #22), /<=l 4| Tecnai T12 &z}
An| 73 2 & 120kVell A 2-sste] =853 tt. o] 1] A] = Gatan US4000 CCD
Zhel ek = 71,138x W&ol A ~1.5ume] Tl A 2~ gho = 7] 5akglo)

% 23¢ 2 % 20bol] YER BES} 7o), B,AR-G, 35 3HA] 2] 9F4 A of| A PSE-C11
= TPS-E10LY] A A g 95 AT = A AT 7] & 247 159 2
7Y Fete] AFulo) el = H3A Q] W7t AE TR A k] "ot}
o Aol A DDML & A ¥ T4L-B,AR-G, 534 7] 4°Coll A 2.7 2
Aol ol = et H3hA W2l 5 A HEASS Bargh vp Qo AYo,
F2ujAd shgtEol gl M E S| o' ARGl Gl S W A5, PSE-C119]
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{i F}O
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[508]

[509]

[510]

[511]

[512]

¥ B3 = &A% ey 3 Ao 72 wEkE Q)

%249 252 PSE-C11% TPS-E10Ll| ]3] A A 55 2| EM
Negative staining EM ©] V] X = -5-F o]} WA o] §li= &2 d4HAd &
YEehH AT 2D l‘%%i}(clasmﬁcatlon)ﬂr AR} 3t 3} (particle averaging)‘%}‘?j =
Ab-gste] o|n A & A S o o] HFAE A s Ao =rlE (BAR,

Gas®t Gg& & TEE = ATk A7 B2 e 353 9] 2= MNG-3¢)
osf gall g HIAZNFE Aoj A} 433 A Aot} whetA, o
PSE-C11%5= TPS-E10L-> 7| 2] = = i 53| o] o m| %] 3} 3
AR} AFA o2 ALLE 5 98-8 A AFEH

<2 Al ]l 10> TPSs(TPS-As, TPS-Es & TPS-ELs)2] UapA =gkl -2 oF4 3}
9 Bt

TPSs(TPS-As, TPS-Es ¥ TPS-ELs)el] o] &t o} AW 2d 8] A~ YETA
Aspergillus nidulans) = 5-¥] 2] ¥ UapA(uric acid-xanthine/H* symporter) 9] —1-2=
oHg A& 4%k A st UapA2] 24 eH4 Ad-& sulthydryl-specific
fluorophore, N-[4-(7-diethylamino-4-methyl-3-coumarinyl)phenylJmaleimide(CPM)-&-
AR-E-sho] G 7HE T

T-A A 02, UapAG411V, ,(©] 3} 'UapA'etal ghH-2 Al7haivto] Al 2~ A gl 8] Al
Saccharomyces cerevisiae) FGY217 7o 4] GFP § & o2& W a1, A E
B 3 (20 mM Tris (pH 7.5), 150 mM NaCl, 0.03 % DDM, 1 mM xanthine) =
&gl 47 EWRAEEE 100 kDa YA 2hd E E] Millipore) &
AFE3e] oF 10 mg/mlE FFH A ok E WA E S TPS-As (TPS-A6, TPS-A7
== TPS-AS8), TPS-Es (TPS-E6, TPS-E7 *=+= TPS-ES8), TPS-ELs (TPS-E8L,
TPS-E9L, TPS-E10L B%=+= TPS-E11L), MNG-3 3= DDM(t) &) < 3lU&
3 3}3F= a Greiner 96-2 & o] Eof| 4] CMC + 0.04 wt% %= CMC + 0.2 wt%
FEo] e} 1: 150 ¥] & 2 3] 413131t DMSO (Sigma)dll 474 CPM 9 =
(Invitrogen) & 3 & ¢35 (20 mM Tris (pH 7.5), 150 mM NaCl, 0.03 % DDM, 5
mM EDTA) = _4/\4}\]7314_ _64/\41:,] g _Q_oﬂ 3 MIE 7H1ﬂaﬂ E}]ﬁ';d }\ﬂ_‘:‘_h.oﬂ
A7bet gl whe 35S 40 °Coll A 1204 F¢F Q1 F-H o] A kgt ¢lm o) A
Zof|, g3 v =387 2 463 nme] S8 W WS ap Ao A 22 A FH
npo] A2 FHo|E 3 FF SV E AMESe] RUH PG HAN. F3 A=
A gke AHEake] Qo)A 713k St 7l Ed A E o YAl
W8-S 7| 42F5F 9 T, GraphPad Prisme AF-8-31e] 31 E@ A E 9 A4 Q]
F& AlRkel uhel EA s T

%26 % 279 vERG A Fo} 7o), TPSs(TPS-As, TPS-Es 3 TPS-ELs) B
DDM 3} Hlﬂﬁ}oi 4% BE F5olA UapA &l A& A Y E FAl 6=
ol T Itk 53], TPS-As/Es 5 TPS-E8°] 7Hg -3} 3l L (%=
26), TPS-ELs % TPS-E11L ©] 315 %(CMC +0.2 wt%)ell A 7+ -3 a9 &
Hol5s Felsklvh(s: 27).
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7873 1] 317] g8hal 12 BA = 8erE.

A 27312 F49 74 X (branched)
¥ (pentasaccharide)©] 31; 12| 31
/\01'7] 7= —rﬁ\_ v?JX} = -CH,-A3- R30]j_7_, /\01—7] A= uﬂ%gﬂy], = A

olx}o]J_ /\17] R3—°— Lz o7 X3} B_L ] 2 $HE C-Cpp ] L7 7]

3—C204 OP“J 71 Olv}.

[ 78 2] Al 18}kel] BAA, A7 L wddl 7| o]ar; A7) A2 A= v el gl 7] o) a1
27l RUE R 27 S 2 0 7 X 3F iR H] X 3 C,-Ch o &7,
A 2k = B A $hE C-Cyp @] Abol 22 7], = A8 = v X ghEl C
+~Cyp2l o} 70| a1 18] 31 7] Zi= 524 9 #)9) 31EE
(%78 3] A 138}el] JoAA, A7 L& wE 7| o|ar; A7) At A{‘Uﬂ%?ﬂ7 o] aL;
%471 RUE RA= X 3F B 3= H] X 8he C5-Ci59] & 7]o]a1; 7] R R

FlekaL; 2] 1 47 4= S A9 SHE
g4 A 1Rl oM, 7] L& A A A ol aL 7] AR AN A4 f1Afe) AL

A7 RV R M2 =)Ao 2 ]34

X3 iz B X ZE C-Cp 2] Alol 2L 7 7], iz X3 i H| X3k C

+-Cy 2] oFd 7] 0] AL lﬂli A7) 23 Fa GARL SR
Pdrd 5] A 1@l oA, 7] L Aga el an; v AR A= Aba flAfe] A
7] RVBLR>= X 8 3= B X 2hE C-Cis8] drd 7] o] aL; 7] R H R

=

sdstarn ae)ar A7) Zi= 4 dAR] ek

81 6] Al 16101 01*1 471 L 7] Z3= -CHp-A-R39| 3L; 747
< 7] o] ar; 7]
RU WA R ZH2f 525 0 7 2|8} iEi= B X e Ci-Cp 2] LA 7], X 2
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(7478 7]

[ % 8]

3= M) X B C-Cy®] Aol FR AV, B X3

e ofrlo]ar; Z1e]al V] RV A R S 7 318
A 18+l 9ol A, A7) L& v g el 7] o) al; 47| Zi= -CH,-A-R30] 31; 4 7]
ALUIA] A3 B o] AL AkA Y Abo)an, thE AL Wl v o] a1 ALY
R WA R 242) S5 4 0 = 2] 8k HEi= H] 2] $hE Cp-Cp @] 7o) oL,
18] A A7) R A R3S F U8 3R

A 18] 1o A, A7) et B2 slv] 818H2] 2 WA 18 = &)l 3135
[3}314] 2]
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g&9 A

[7d7-8 10]

(73111 A 18]

;

(78121 A 1180 oA, A7 2SS v G EF o dA £ V=AY
A AN =4 E
473 13] 1) Yol EE4E (diethyl malonate)©l] 1-0Fo] @ 5= ¢H7A| {1 (1-iodoalkane) <
H7tetel g7 3} o] o & 24 (dialkylated diethylmalonate)S-
A sk aAl;
2) 371 @A 1] A &l LiCl, DMSO 2 H,0Z 3 7}8}al 150~200°C &
7t4 gk &, LiAlH,, THFE 3 7tato] v] 2 3} B - & (dialkylated
mono-ol)= A &= @A,
3) 371 @A 2)2] AA =l =2 24 g o] H(glycosylation) RH-&-&
et W a7k Rty 2R RS B 9|
4) 37] A 3)e] A Eol & X 5 7] SHdeprotection) ¥H-5-& 4~3 5] O
-HZA7E A A S SA,
)71 @A 4ol A=l =2 Z A 7 o] M (glycosylation) HH-§-2
F3le] REv|7 22 E FRIALNE BAAA o F

A7 E mdehs 2L &

-

wn

4
=
o

6) 371 & 5)2] A =l & 2.5 7] 8}(deprotection) HH-5-2 G35l O
M A7 E A ASHE GALE E3F5E o7 3514 12 BAH =
3IeHE 9] Az W
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-2
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%)

(413 14] 1) ol ¥ & & & 5} o] = ¢ (Epichlorohydrin)©ll NaOH % &3 2-5 % 7}8}o]

o ;

2) 7] A 1)9] A4 Bl 2] 22 ¥ o] A (glycosylation) BHS-<

Fste] R 7|7 H2kE SR AE =96 3

3)787] @A 2)9] A4 ol & 1.5 7] SHdeprotection) HHS-S S 3o 0

W2 A7 E A A B A

4) 237 @A 3)9] A4 Bl 2] 22 ¥ o] A (glycosylation) HHS-<
dete] RE| 7} RAE 2RI ANE RAAA QL FH

AFAA71E msts i) 2

5)47] @A) 4)e] A4 Bol] &1 5 7] Sh(deprotection) ¥HS-S 5235

H2A7] & A A DAL E E8sh= ob7] 3182 12 B4 ==

5} 4= ¢

ghetA 1]
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;
|
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ot
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Z WP
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=
=
473151 1) el 2E4E9 (diethyl malonate)ol] 1-0}0] & 5 A 91(1-iodoalkane)S
H7tetel g7 3} o] o & 24 (dialkylated diethylmalonate)S-
R Sl
2) 471 @7 1)e] YA Eoll LiAlH, THFE % 7}bsto] T2 s}
t}o] E(dialkylated diol)e A Ad 3= @A,
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3) 371 @A 2)e] A=l 1-H 2 2 &FA| 1 (1-bromoalkane)S 7 7|38}
FUAS FohsE WA

A7 A 3)2] A Eoll = 8] Z A 4| o] A (glycosylation) HE-5--S
] HG 7|7} F2E SF A5 Y8k Al
5) 7371 ©HA 4)2] A E-of] &R % 7] 3} (deprotection) HF-5--2 435}l O
- zA7]E A ASHE Bl
6) 7] &4 5)2] AA =l =2 74 g o] H(glycosylation) FFH&-&
FPslo] Ro7|7F F A S F AL NE FAAA LFRFe
=) =

7) 7371 @A 6)2] A&l & X & 7] SHdeprotection) HH-&-& G331 O
MzA7 5 A A G E L85 8] e 12 A EH =
3}3HE-o] A2 W
[shebA 1]
A1‘R1
/R2

X\L A2

4
A7) L& W' @l 7] o) a1; 4 7] Z3= -CH,-A-R30] aL; AH7] A I A] A3 5
shubi= AbA fAfol a, v A& wld 7] o] a1 A7) R W A] R 717}
Ao X3 = v X3 C-Cye] & 7]0]a1; 7] R U] R3&
At 1AL Y] X FF R Sl 8] 7HAR Lot

473 16] 1)
5,5-8) 228 2 2w Z2 2.t v Bl [1,3] Y] % 2H(5,5-bis-bromomethyl-2,2-dime
thyl-[1,3]dioxane) & Al & B2 & 3lo] 17 3} tho] & §HAd sk &
2) A7) @A Dl A Eo) 1-8 2 2 27 ¢l (1-bromoalkane)S & 7181
A& S ek A,
3) g 7] @A) 2)9] Ao
Faate] RE7|7F R&2E
4) 37] @A 3)e] A4 E ol & X & 7] SHdeprotection) HH-&-& G35} O
- Z2U7E A A Gl
5) 71 @A 4o A = ol = 2] ZA ¥l o] H(glycosylation)
dJsto] HE 7|7 H3E SR 2~ 4185 FRRAIA o9
FANE st A,
7] | 5)2] A=l &2 5 7] 8}(deprotection) HF-&--S S
A A= @A E Egheb= 8tr] 3 ehA] 18 BA H =
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O
o

4
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or T 1

=YA 02 X3 = 12 3 C-Cy®] A V] 0] 5L 7] R A R3E
Tdsta; 1 Y] X FF A= A9 7HA R e G ol
gl ah7] sheb A 12 FAH = 3t =& ol Aelsh=
GAE e, A S F5, Sl ot ), A4 s

WA shE W

[2Feh4] 1]

A7 X= AR AdE =F 322 549 74 Z(branched)
Q % ¥ (pentasaccharide)©] 21; “18] 31
A7) 73 FA QA EE LCH-A-R0| 3L, A7 As= v dl 7], B AL
Aol a1, 7] R¥E FHA 02 X3 = ¥ X 8 C-Cp®] &2 7],

13F = 1) X 3 E C-Cpp @] Al EF 271 7], = X3 = 1 X3 C
;-Cy 8] o} 7] 0]t}
Al 173 oA, 7] L wd=l7]o
e gl 7]o]aL; 4J7] RU 2 R 242 594 o
508 HZ 7] X3 = U] X 3 C-Cpp 8] Alo| S22 7], B
H| X 35 Cy-Cpp @] o} 7] 0] a1; 18] a1 A7) Z3=
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FAFelaL; 7] RVR R A4 5 02 X8 = H X $HE C5-Cy®
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o] A, 247] L& w e gl 7] o] a1; 4 7] Zi= -CH,-A3-R30] 4l
A3 B o] g aba Abelan, ThE A& e Ay ] ]3;

Al 76c}°ﬂ 2 7\1, /\01'7 | Hekul 2l e BOR1 (Boron transporter) LeuT
(Leucine transporter), MelB (melibiose permease), 3,AR (human f3, adrenergic
receptor), UapA (uric acid-xanthine/H* symporter), J23= ©]5 2] 2 o] 4}¢]
239 Y.
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[5=1]
O O
EtO i B B il iii
R T8 e — SN W
EtQ= ‘ EtO~¢ :
(8] O in
1 g
R = n-Cgll g a:n=2
= n-CyoHay b:n=3
=n-CyiHas cin=4
OH ;
ﬁﬂ\{i\//\\/ﬁ YL oy o L
2 gt 3 aw—c
R‘{} QR‘! PSA-C9a = Bz, n=2

i’b&(ﬁ‘wa R* Bzon=3

R(‘)

R'O 0 Pgm;m R'= Bz, n=4
‘R*Q’mf}: QR’ ’
R*Rg()m{b o PSA-C9 :R'=H,n=2

@2@ P&M’:le R'=H,n=3

RS Rfﬁ;z/?, P%Aw(,:il R=H,n=4

R'Or'0

i) NaH, 1-iodoalkane (RI), THF, RT; ii) LiCl, DMSO, H:0, 175 °C;

iii) LiAlH,, THF, RT: iv) AgOT{, 2.4,6- collidine, DCM,
perbenzoylated glucs‘syibmmideg% °C to RT; v) NaOMe, MeOH, RT.
[5=2]

PSA-C9:n=2
PSA-C10:n=3
PSA-C11:n=4
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R s
Wm + ROH ——=  1o-_ L g
QWW%”\
4 a~—d
= mCgHyg bin=3
= n-CyiHas cin=5
= 1-Cy3Hyg din=7
OH ; A
D T W(?}W“‘“H“ﬁ i
5 ad
RO R PSE-CT7a:R'=Bzn= |
R"{}

4 PSE-C9a:R'=Bz,n=3
PSE-Clla:R' =Bz n=3
PSE-C13a:R'=Bz,n=7
PSE-C7 :R'=H,n=1

R'O 0O OR ~ATh
% ’m — |
“’%ﬁ 0 ‘:"Wév%’\

RIS OR O I PSE-C9 :R'=H,n=3
R'O R‘i} OR ?smrzu 3*%1& n = :1;

i) NaOH, ROH, 120 °C; ii) AgOTS, 2.4,6-collidine, DCM,
perbenzoylated glucosylbromide, -45 °C to RT; iif) NaOMe, MeOH, RT.
[5=4]

PSE~C9*~ n= 3
PSE-C11: n 5
PSE-C13:n=7
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