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CC ... minutes

DD ... Oleayl chloride

EE . HCI&CO gas (waste)

FF ... T-junction liquid-gas separator

GG ... Solution

HH ... Inline FTIR

Il .. Starting material of ALC-0315 (Cavid-18 lipid)
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OTAP S EeFo| E(5)9] &4 & &0
2 3EeE = QU T o), A7l A sl ol &
= O} A7) DOTAP 2 2}o] =(5)9]
A2 shol] 2 ghek Gufoll A A gk glo] == 4 3l
Al of o] 4 = DMSO¢I| £ oﬂlﬂ 0.65M 224} 0.3

M t1£(23) 2 0.1 M DMAPY] -Z3E&-3 DMSO9 &3l ¥ 0.65 M EDC.HCI
SN T-Z371(@ = 1.0 mm)E ©]-&3to] £33 5 o AH 237} doj e 5
HE-2-7] RI(@ = 1.0 mm, L = 640 cm)< =3 A| H T} R19) A 9] HF-8-2 ALY
A G ALEsto] Al oke] 748 WA o2 kst 29 vkt Al R
Al kol A A A 3} = ATt A Foll = Aol A 15389 Al A FLE T =(23)9]
oA ek vl-o ~H| 23} & 18] DOTAP & & 2Fo]=(5)2] =8| skl
g8, H-o 2H E23HE U S28] 98 255 70°CE &89, DOTAP
FRgol=(5)= X A 16417 B} A -2 R1oA 9] 5.0%9] A
ANZFro 2 QA F88% THZ Aol A

b o] A ARl B THE A A A WL WA g 1.6mm= F7HA1 71 A
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DOPC(1,2-t] &9 & U-sn-= M| 2-3-E A X ), DOPI(1,2-T] & ¢ & Y -sn-
Y M E-3-ZAE(1-1] -0l = A F)), DOPE(1,2-H] & #| 2 Y -sn-= 2] A &-
3-EA¥Fo|gr2olwl) DPPC(12-U 1| ED-sn-F ] Al B2-3-FE A X S ),
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1o}l PEG--74] Hold =24 &, & PEG-+4

o] Folxl o BAE MY = 1F oL 5 Jlan, o]
12 olut), '8k, 4 7] PEG A1 2> 100 Da W 4] 20 kDa®] 7] &
7HA = PEG Y& X388t Alo] ntAatar, vl % vksh 2517 = DMG-
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glycol)-2000], 2 Ceramide PEG2000(N-palmitoyl-sphingosine-1-{succinyl[methoxy
(polyethylene glycol)2000]}) = o] Foi Xl i S 2B HEl ¥ = |F o] dd
Ao, ofol Al gy = A2 ot

Boukdof] gloj A, A7) o] 23} 713k eFol &4 XA, & (helper) A 2,
F 2 E 2 Eol e 222 A2 2 =7]3=40~60 : 5~15:30~45: 1-3¢
Ao, ofol Al gy = A2 ot

v o] A1 A Y=l Ake] Aol Slol A, 271 (b) E Al A& ¥ =
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[221] DODAP % DOTAP &2 &0l == g ¥EF = XA YA Feg & FHel+=
AA B FA =2, 7F e E s gE of 8l /A4 2 o gk 2] 54 9
BEA 0 ALS 7HsEHA ot A B A E w3l YedAte] L sk
A7 MEeFO Fo 2ol of gk Ad S A u]$- F85 ?

[222]

[223]

[224]
[225]
[226]

[227]
[228]
[229]

B EEE EURREE RESEEPERE NP BRI
% o) e3} b e A, B3} A4, 2020 F L PEGA 2L 4183

=
LNP(empty LNP)E ¥ kqlth 2l 259 4,

F7F B35 A thE 152] A). 2FAHA 25mM oF Al EAF Y EH 92 9l(pH 5.5)2
g it Flg 35 9k DODAPS] A2 & Q) 5ok U] AFgH o, o] & %7}
S8 10mM Tris 9% (pH 7.2)-2 100nm V] 9k 7] 2] 73k =
Adsh= o T a st

o] AAE 913 FH

= [e)

ql
olsl, A el & Tato] 2
3k

-

QA Yol S o A 5}Y] @ oRA,E =
o & A etE = Ao g 4 u X ¢hi= AL FAANA T4 X 2]-8 717 ZLo
AN A Ay & Aol

[s=H] o 1]

Al eF 1]

U2 2 W E(DCM), tHl e A ZAlo] =(DMSO0), Bl E}3] = 2 F ¢ THF),
ol | EY EZH(ACN), W §F2-(MeOH), U] H| &l ¥ & ol v =(DMF) 2 F= o] gk
(EtOH)2 Sigma-Aldricholl A 4 8F A o}, & #14H99%), 2] & 9l 4H(99%), Fr] E AL
(99%), 2= Bl o} ZAH99%), V] €] 2 EAH99%), AN EZ D Algf &, v E,
ARIAL 6-B 2 R alAk -8 2- AN A ZHAL, (1)-3-F 2 2-12-Z 23] 2 3-
(Aol w1 2-Z 230 &, SAE 2ol =, I Eg]o|Eolil& Sigma-
Aldricholl 4 713t} 1,2-t] 2o} &2 D -sn-2 &) Al 8-3-F A F Z 2 (DSPC),
o) 2~ E(Chol) @ 1,2-UI 1] ] 2 E U rac-F &) Al 2-3-w]| A Z gl o & &l
=] Z-2000(DMG-PEG 2000)-2 Avanti Polar Lipids, Inc.oll 4 7-<] 8F31 c}

[=H] o] 2]

384 54

&l 2} 7] F % (NMR) 2~ 3 E &1 2 Bruker Avance III('H NMR 2] 7 -$- S00MHz, "C
NMR 9] 7§~ 125MHz)°ll A 7153 1t} 'H B PC 31814 o] 52 da] HAH A
%= 3 CDCLONAM H5 25 Me,Sil thed E(ppm) & 7] S5 9l v 5
(Multiplicity)3= th8 9F1 & AHg3te] Ram dvh: s=d U4, d=254, ¢
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[239]

=354, q=4F4, quint =554, sext =634, sept = 754, m= TF5A, br
- He 9. Ql5te] gliz B WE AR 2E e 37449 4A
o] Abg3A T} Qe FT-IR ~H EH & ZnSe Y =9-(F & 4ol 0.1mm)E
Hko 2 s E5H fF A A A 2l (Specac®)7F A H AukA Q1 FT-IR
7 (Jasco FT/IR-4600) 01] A1 715-¥ )t} BRUKER MALDI-TOF(matrix assisted
laser desorption/ionization time-of-flight) 2 & -4 7] & A}-83Fo] x| 2 o] A &k&-
ghelatgl .
[H] 4l 3]

WG A 2Rl g 0 E

T8 v Al E£37](@ = 1.0mm)3= Sanko Seiki Co.ol| A 13} ). 2142 % PTEE
FH(@ =0.1 cm, IDEX HEALTH & SCIENCE)<} vl 9} 27 7] (40, 100, 250 psi,
IDEX HEALTH & SCIENCE)+= H| Al FH uk-&-7| & 243k o] & dytalo]
AH-8-3t S

[EA] el 1]

DODAPS] @< %5 &4
1-1. QTR FTIR R U H S S5 S e Smefol=o] A& f-5 oA
DODAPQ):= W -F5F o] 23} 753k | A glol ¥ &g A2 e w A=
3L Sl A

AT wekA, 1F A 4 DODAPQ)E @4 6t7] flal 14 7%
N
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Ao o]l g 7HsE e oY FRelo|me] &
% 3}etol| A S0 Y F2jol= A H A3
HERH ST
HF2 9 1|4 1.0mm PTFE 5 H 2 FA4 35 §-5% A| ~Elo) A & 43}y 9],

TFAH R, 5 A 2~F-& TAE v A £ l(Ml g=1 Ornrn) oA FE
u-3-7] RI(PTFE $ X, @ = 1.0 mm, L = 225 cm) 2 100psi 2 40psi ¥ ¢F 27| &2
T

CH,CLel 83 &#14H0.35M) ® DMF(0.05M) 8- 2} CH,CLell &3l
L2 F 2 alo] =(0.35M) &S HPLC B Z & AF&3te] TAE 214 M@
= 1.0mm)< E& g7 Rl =4} 19 vhe, £918 vk 7] R19)
A ¥ FIIR A Z Aol Ex}A] 7). 100psi W SF 24 7] 3= FTIR % A <]
M2 toll o1 A= 9Tl HPLC B X & A} 835to] Aloke] §48 WA st o 2y
HES-7] R1G A o] Al AZHS A SEATE A 7 Ell (steady state)ol] =g 3,
<! a‘r?l(m-hne) FTIR XU E 9 & A} 831o] A H 298 WU Y3 th(% 4).
IR W 3H-2 1780 cm "ol A 5 201 CO ~E A =& 2k= 4l
Eefol o] At &bl AL 28719 1708 em el A CO 2 E w3 2
He FUHPE AT R 7HA }ME}?OH, 279U FReolmE A
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[240]
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[242]

[243]

gk 7+ Aleke] f-4ro] 0.6ml/A-Q1 HHE-7] R19A] 1.53-2] Al F A1 ZF Ul el
S ke el g A7t B TR 5).
1-2. B A3 HE-S-7] o) A 2] DODAPQ) ¥+ §-5 $1A

2~ELe T2 vl A 237](M1 & M2, @ = 1.0 mm), 270 2] 1A FE
HE-2-7] RI(PTFE FH., @ = 1.0 mm, L = 195 cm)¥ R2(PTFE FE., @ = 1.0mm),
2 100psi X 40psi Wit 24 7] 2 F-AJ ®Th FTIR A1 E A2 124<l FTIR
BUHHE 98l 93 7] R20] 25 At CH,CLO &3 2#4H0.35M)
2 DMF(0.05M) &< 7} CH,CLoll &3 ¥ S48 S22 eo]=(0.35M) &<
HPLC X & AFE31o] 0.5mL/A §5 22 MI(@ = 1.0mm)°l 5= 3o HE-g-7]
RI(@ = 1.0 mm)oll A 1.5:-¢] A7 Al HE EAsEITh A | 8 HCl %
CO 7| A FAE-& Futalis 2d o d F2dto] = A4S & vHe7] R1S

do
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W

E 37T} 100psi ¥ ¢ 24 7]13= HClL 2 CO 7F2=9] 72 W3S WA 317
Flall R1 2ol 1A= A 1A @3z 54 HCL R CO 7h2= Wi gF 24 7] 9]

upgZol] 1 dste] wEE T 4 T(H A = 1.6mm) S AFE-3le] A A = AT 6).

28 v, 89S HPLC B EZ & AFE3Le] 2317 M2(@ = 1.0mm)°l A CH,

CLo &89 3-(e]d| glopr] ) 2 71 2-1] 2(0.15M) 2 4 71(0.4M) &l 3}

233tar ¥Eg-7] R2(@ = 1.0mm)E & 743 th & FT-IR A1 & A& -85l o

40psi W §F 24 7]+= FTIR & A o] mj&7-ol] A=At jE-g-7] R29] Z o]

(254 cm, 570 cm, 760 cm, 1020 cm, 2040 cm 5 )& W74 5lo] R29) A4 2] A7 A1 7HE

AT A Aol g 2, el FTIR B Y E 3 -& AR&3to] AAd =

S NS U YHSF th IR ¥3382 1735 cm ol A] o ~H| 2 2] £ 2 Q1

CO 2Ed A Wl=% 7= DODAPQ)2] A1 290 =2 dgo|=9]

Z2dfol= 28719 1780 cm ol A CO ~E# A o A48 FUE 3}
R1] A 25°C2] Q1-2}21 FTIR S AR-§-3to] vEg-& B 742 H A )¢k 5

1.53%-9] A7 Algbel] £24ke] e gk An 7t Alste] EHed 20 B2E

dAgstA At R1oNA o A F AR L5271 H] F7Fgol whey,

sHod F2go|n COo ~EHA ¥ FEe| F7F Sk HEE A FUTh

| 2] (batch) &Gl &= AAZA 2 S4H S2 g0 =5 ALSto] &d4b&

sH oY SRgo| Bz e s Wkt o 3 AlgEe] Wk A[gto] A8 FH AT
RIA Z# o S2eto|=E 8k &, G35 4] &< 54 HC1¥% CO

7h~E s 2 AA ST HCL 7~ & 2l 8HA] 8 o 2 Al ol A 7)<

A7I7FE 8, ol = 7] W) F8A Fabd e =& F 5 E Q) R20A

23l o] A EhE A1 0 2 VB THE 69 b)). & el A &8l ¥ A &> HClL 3

CO 7F~E otdstal 84 0% A Ak A2 25y 7F- A F2 7|(T

A%, A4 @=1.6mm)E A3l AT oz A EH o, o] = T-3 39

Hj &R0l A 3.3} NaOH & 2 AF&3to] U3 ¥ A TH 5 69 a)). ol A +

HA G Ao A = 1h-&-7] R0 A 214 A o] TEE X gFgkom, o] = 5
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Z18E AA7E2 He) 7] 9] TAY & S8 88| &2 HCl 7t~ 7 A 538 o=
AAE R & FRAAA F1

t}& o0& RI(@=1.0mm,L=195cm, 2 A 2F F2 = 0.5 mL/3)o) A
A& o7 HAw 2 oY F2elo]= S CHCLOl &3¢ 3-

(o] w3z 2 3-1,2-U]-20.15 M) 2 & 71¢l 18] H 0.4 M)S ¥3}31=
Sy 237 M2(@ = 1.0 mm)ol A #F 1.0 mLe] 402 E313Far vh-g-7]
R2(@ = 1.0 mm)E &3] o 8 23} vh-g-& WA A Zlth R20 A o] §h-3-&
PTFE 7 H wb-&-7]9] Zl o] & WA alo] th&Fst 2| Al kel A & A 315 Aot
DODAP(2) 34 5 ol ~H 2 A3} J44-& A2kl FTIR +3 1 & AF-8-8hof
BFUHHE o, o 282 7] thall 1735cm 'l A 53 40 CO ~EH A
ME7F 4 = ATHE 7).

A groll 25 °Coll A 1 g W& 171 = ARE-sHH R20 A 84-2] Al Al gk
Fol & 3-(v] W E op ] 1) 2 9H-1,2-T] 2-9] DODAPQ)Z 2] B4 3k A 3lo)
HEE Ao, 752 50%] EHstlh vhE7] R29] &5 E 50°CE
Z7FA1 71" DODAP(2)9] F&©| ZA| &g ¥ A= AT & 782 92 d 9
o Ao 7|1}, wpekA, thE 7| & AEs 2 A THE 1),

[3E1]

2ol 3l 171 9] Abg-ol] k2 DODAPQ)S] 34 & 4 3}

7] R26[ A 9] &% R2°] A 2] A T& (%)a
(-c) FAIZE ()
e 25 8 50
50 8 61
32 + DMAP 25 8 51
50 8 67
DMAP 25 8 70
50 8 74
r]o] v & 25 8 67
ol eo}rl 50 2 7
Egddo}yl 25 3 94 (92)b
50 3 90

a) Ta-& 1712l RTIR #1418 o] &5to] AALE.

b) e H 8- LT Qto A H.

W 7R A3} Zof|, Eglo|Eolrlo] A3kt 7|l Ao U F o,
25°C2] R29 A 389 A7 Ao 2 Ba| 89 2% Eét= 7HY =&



WO 2024/253473

[250]

[251]
[252]

[253]
[254]

[255]

[256
[257
[258
[259

—t e e

[260]

29

PCT/KR2024/007830

DODAPQ2) &2 Al &stdch v x| &4 2] 49, A5 ¥ $ho] dhAl )= o] <
8A| gko]l A1)

FAE AT AR BYety B4 A0 Ba) o] PR TS B
DODAP7H 4 &4 0.2 4 59 & FHelsteich,

[2F3h= 2]

TE:92%, T o A,

'H NMR (500 MHz, CDCL,) & = 5.38 - 5.28 (m, 4 H), 5.25 - 5.15 (m, 1 H), 4.33 (dd,
J=32,11.9Hz, 1 H), 4.05(dd, J=6.2, 12.0 Hz, 1 H), 2.61 - 2.52 (m, 1 H), 2.49 -
2.43 (m, 1 H), 2.33 -2.20 (m, 10 H), 2.04 - 1.95 (m, 8 H), 1.59 (m, 4 H), 1.35 - 1.23
(m, 40 H), 0.87 (t, J = 6.9 Hz, 6 H).

BC NMR (125 MHz, CDCL,) 6 = 173.4, 173.1, 130.0, 130.0, 129.7, 129.7, 68.7, 63.8,
59.0, 45.4,34.3,34.1,31.9,29.8, 29.7, 29.5, 29.3, 29.22, 29.20, 29.18, 29.11, 29.09,
29.07,27.20, 27.16,24.9,22.7, 14.1.

MALDI-MS: 648.75 m/z

[2A] o 2]

o| 23} 715 & Fol2 A A ol B g g FF FA

DODAP(2)2] A &4 <l 34 & o]-83fo] 11 A& Ak(long chain acid)= ¥ 7 5 <]

Aurehs s B4R 8). A ol Helel Ae 54 e Akssu A
2 EvbHog Aeatete] EA Yool ADT 5 Q= 422
et A BER s Al A7 ] £8.3 Suolth oo uheh, &4

O 1o
o] -3} 7hs gk ol A A Ao AL FE S AT AT A S 5= 89
LrER AT s Al =82 270 9] TAHY v A 23 71(M1 & M2, @ = 1.0 mm),
270 2] v Al FH Hk-g-7] RI(PTFE F X, @ = 1.0 mm, L = 195 cm)<} R2(PTFE
FE, @ =1.0mm, L =570cm)= -4 ¥t} CH.CLol &3 A %¥4H0.35M) 2
DMF(0.05M) & 9 7} CH,CLoll 83l ¥ 44 E=2¢}0] =(0.35M) 843 HPLC
HEZ AREEEY] 0.5mL/E 452 2 MI(G = 1.0mm)el 5+ 8to] ¥H&-7] R10) A
1539 Al A= AT A E &9 HCL R CO 7 A #AkES&
FREsh= oA &R egtol =9 348 98l vEE 7] R1E &A1 ZA T 100 psi
it 24 7]+= HCl 2 CO 7422 9] 7F2 Wh& W] 817 9l &l R1 v -9
AAH A} A = 54 HCLE CO 7Fa= st 24 7] 2 v & -9l
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[264]

[265]

[266]
[267]

Asto] gk T A (A4 = 1.emm) AHE-sto] A7 = Ak 6). 17 tf &
oS- 322 ALg-3Ee] 23] MA@ = 1.0mm)oll A CH,CLoll &1
2L H2-(0.15M) 2 Eg]o€olwl(0.4M) &3 35l a1 WH-S-7] R2( = 1.0mm,
L =570cm)E 339 A7 AL Gt S @kl A4 dEjol mad 3 AAdd
NS ¥ 3} NaHCO, -8 o & A ASHA A wh-5-7] R22] wtol] A 5% Fot
5 A %S CHCLE F W F&2J 5 3
, @ Ak(hexane)oll &3l ¥ 30% | &l o}l A|EH o] EE
2utE I E ALEeto] A A st &gk o] £-3)
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e FE ek 7hA] 7F )k, EEE, AR U9 WAl of] ALEE] = o] 23} 75 g
A A ALC-03159] §4S Hﬂ A Z=7hA| ¢l 6-H 2R3 2 0 3 A H J) o] o] E
(6-bromohexyl-2- hexyldecanoate)(16)_1~ -8 4t 6- B 2 R E A -2 St
AR A2 88% T EE T H ATt = 2.5%, teo = 43, 50 °C).

AR HE AEY H3TA A ARE Tl 5] #3E 6 A 169
TS 2 o] 23} 7he g ol A1 ol Bt g A 0w
A 9S8 Bl ). 3R 10 WA 169 AL 1]l AAEHA
LU ST

[3}3= 6]

(92.9'7,127,12'7)-3-(F] W & o} 1] =) 32 &2 741 2-1] 2 8] 2 (- B} 7}-9, 12-
v of| ;=of] o] E) (DLinDAP), &] & ¢l 2h& Ak-&-3to] Al

‘g 90% }\ﬂ ol Xﬂ
'H NMR (500 MHz, CDCl;) & = 5.43 - 5.30 (m, 8 H), 4.35(dd, J = 3.5, 11.9 Hz, 1
H), 4.08 (dd, J=6.0, 12.0 Hz, 1 H), 2.77 (t, J = 6.6 Hz, 4 H), 2.68 (br. s., 1 H), 2.60
(br.s., 1 H),2.37 (s, 6 H), 2.36 - 2.29 (m, 4 H), 2.3 (q, J=6.9 Hz, § H), 1.65 - 1.60 (m,
4 H), 1.39 - 1.25 (m, 28 H), 0.89 (t, J= 6.9 Hz, 6 H).
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[268]  C NMR (125 MHz, CDCL) & = 173.3, 173.1, 130.2, 130.02, 129.97, 128.04,
128.00, 127.89, 127.86, 66.3, 63.7, 58.8, 45.2, 34.3, 34.0, 31.5, 29.6, 29.3, 29.19,
29.17, 29.10, 29.07,29.05, 27.2, 25.6, 24.9, 24.8, 22.5, 14.0.

[269] [3}t= 7

[270] 1,2-t] ]El*EO‘ B-Uw et R o 2 9k v] g AEALNS ALR-3o]

[271]

3

ek
i,

e

[272] TE:93%, A A,

[273] 'H NMR (500 MHz, CDCl;) & = 5.20 (dd, J = 3.1, 6.5 Hz, 1 H), 4.36 (dd, J = 3.2,
11.9Hz, 1 H), 4.09 (dd, J = 6.4, 11.9 Hz, 1 H), 2.51 - 2.40 (m, 2 H), 2.31 (dt, J = 3.4,
7.5Hz, 4 H), 2.27 (s, 6 H), 1.65 - 1.58 (m, 4 H), 1.26 (s, 40 H), 0.89 (t, /= 6.9 Hz, 6
H).

[274] BC NMR (125 MHz, CDCL;) 6 = 173.5, 173.2, 69.2, 63.9, 59.4, 46.0, 34.4, 34.2,
31.9,29.7, 29.64, 29.62, 29.5, 29.35, 29.29, 29.13, 29.09, 25.0, 24.95, 24.91, 22.7,
14.1.

[275] (3= 8

[276] 1,2-1 *Eﬂ olg A3t et R F-Z 2 g Aol ZAS ALE3Fe] 314 F

[277]

[278] TE:90%, T4 HA.

[279] 'H NMR (500 MHz, CDCl,) & = 5.20 (m, 1 H), 4.36 (dd, J = 3.2, 11.9 Hz, 1 H), 4.08
(dd, J=6.5, 12.0 Hz, 1 H), 2.50 - 2.38 (m, 2 H), 2.30 (m, 4 H), 2.26 (s, 6 H), 1.66 -

1.55 (m, 4 H), 1.29 - 1.23 (m, 56 H), 0.88 (t, /= 6.9 Hz, 6 H).

[280] “C NMR (125 MHz, CDCl3) 6 = 173.5, 173.2, 69.1, 63.9, 59.3, 45.9, 34.4, 34.1,
31.9,29.7, 29.5, 29.35,29.29, 29.12, 29.08, 24.93, 24.89, 22.7, 14.1.

[281] (3= 9

[282] 121‘4J*H]E°‘ By g2 2

3"

v EALS AHg 3]

ot

3

i,
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[283]

[284] T&:90%, T4 AA.

[285] 'H NMR (500 MHz, CDCL,) & = 5.23 - 5.15 (m, 1 H), 4.36 (dd, J =3.2, 11.9 Hz, 1
H), 4.08 (dd, J= 6.4, 11.9 Hz, 1 H), 2.51 - 2.36 (m, 2 H), 2.29 (dt, J = 3.4, 7.5 Hz, 4
H), 2.25 (s, 6 H), 1.66 - 1.53 (m, 4 H), 1.31 - 1.18 (m, 44 H), 0.87 (t, J= 6.9 Hz, 6 H).

[286] “C NMR (125 MHz, CDCL;) 6 = 173.4, 173.1, 69.1, 63.9, 59.3, 45.9, 34.4, 34.1,
31.9, 29.66, 29.63, 29.59, 29.5, 29.33, 29.26, 29.1, 29.0, 24.90, 24.87, 22.6, 14.1.

[287] [3}g= 10]

[288] O'LOL-B-(HMgopr] m)Z 2 2-12-1 ) 10-H A 8] 2= (H ZFH] R0l o] E),
10-(F) 2 2 A)-10-2- 2] JJ% Abgste] dHA H

[289]

16

[200]  F&:90%, A 2

[291] 'H NMR (500 MHz, CDCl;) & 5.17 - 5.08 (m, 1H), 4.32-4.02 (m, 1H), 3.99 (t, J =
6.7 Hz, 4H), 2.42 - 2.32 (m, 2H), 2.31 - 2.12 (m, 14H), 1.57 - 1.52 (m, 12H), 1.24 (s,
28H), 0.83 (t, J = 6.9 Hz, 6H).

[292] “C NMR (125 MHz, CDCl3) § 173.72 (d, J = 3.3 Hz), 173.25, 172.96, 69.19, 64.25,
63.82, 59.31, 45.96, 34.24 (d, J = 2.8 Hz), 34.00, 32.61, 31.34, 30.79, 29.47 - 28.82
(m), 28.54, 26.25, 25.59 - 25.18 (m), 24.78 (dd, J = 15.1, 9.4 Hz), 22.44, 13.89.

[293] MALDI-MS: 656.78 m/z

[294] shetE 109 34 W2 ohe- 2ok A WA R, 5H7] vhE- A 13} o] 10-
(A A ZA)-10-2- 2wl ZHko] i X] §E-g-7] o] A A| Z2= = A Th.

[295] [HH&2] 1]

296 HO ¢, ca
= M NN OH e \/\/\/o\n/\/\/\/\/lci

- CH,ClLy, rt, 8128 S0t o] OH
HjgpA L n-dirE

[297]  CH,CLol &3 ¥ Alul2At 2.0g(1.0eq.)] & 2ol

tArfol E 2 A= 51‘4 o] 1] =(DCC) 2.45g(1.2¢eq.)

120.0mg(0.1eq.) ¥ n 1} 0.92(0.9¢q.)& A7}

WHeTE Wk £ E-S o] tar, Al H o 1

4

J

1

;ﬁo T

o rfor 2
o
[‘U-{E s
o
> ™
rlo
=2
X
o
=
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[298]

[299]

[300]
[301]

[302]

[303]
[304]

[305]

[306]
[307]

[308]
[309]

[310]

stoll FHA| AT @& 7= SHA A7 A9 A2t E 18 (n-
I 2HEtOAC = 50:50) 5 ©]-&-3lo] A ste] 10-(F) A 5 AD-10-2 A ZH) 1.56g2
55% PR Ao A2 A

'H NMR (500 MHz, CDCL;) & = 7.96 (br. s., 1 H), 4.02 - 3.88 (m, 2 H), 2.32 - 2.12
(m, 4 H), 1.53 (br. s., 6 H), 1.22 (br. s., 14 H), 0.80 (br. s., 3 H)

“C NMR (125 MHz, CDCl3) 8 = 178.4, 173.9, 64.2, 64.1, 34.1, 33.6, 31.2, 28.8,
28.81,28.77,28.4,25.4,24.7,24.5,22.3, 13.7.

[3}3HE 11]

0'1,01-G-(vH & o} )z 2 -1 2-t] ) 10-8] 2~((S)-3,7- 1‘4 | E & E 6-

-¢ly B] 2~ 2] Q.0)) 0] E), (S)-10-((3,7-T] ¥ & & E_6-4-1-21 )2 A])-10-

S AT EE AFEShe] jHAE

MOMO)/\ )
i

)Q/\/%\/\OM

(o]
11

FE:92%, T 1A,

'H NMR (500 MHz, CDCl3) & 5.10 (dd, J = 31.1, 28.5 Hz, 2H), 4.29 (d, J= 11.8 Hz,
1H), 4.08 - 3.95 (m, 4H), 2.43 - 2.30 (m, 2H), 2.27 - 2.08 (m, 12H), 1.85 (dd, J = 51.6,
43.5 Hz, 6H), 1.59 (d, J = 10.5 Hz, 7H), 1.56 - 1.43 (m, 16H), 1.36 (dd, J = 13.0, 6.4
Hz, 2H), 1.23 (s, 19H), 1.12 (dd, J = 16.0, 10.5 Hz, 4H), 0.84 (d, J = 6.1 Hz, 6H).

3C NMR (125 MHz, CDCLy) & 173.74, 173.28, 173.01, 154.09, 131.14, 124.53,
69.13, 63.84, 62.66, 59.28, 45.91, 36.90, 35.42, 34.28, 34.02, 32.65, 30.81, 29.41,
29.12,29.03, 28.98, 28.93, 26.29, 25.64, 25.47, 25.32, 24.89, 24.82, 24.78, 24.70,
19.36, 17.57.

MALDI-MS: 764.88 m/z

Q_GL 11/] ?5LH H]—HJ (<] Ij——CLI’Jr 7Hq_ 7‘<4 Hda]]f;_, 3}7] gl—

((3,7-t M E & E-6-2ll-1- )& AD-10-5 A w4k o]l %] ¥h-3-

[HH-&2] 2]

HO,
Y\/\/\/\/tf Y\/Y\/OH DCC, cat. DMAP Y\/Y\/o o
o] 7’/\/\/\/\/[(
o oH

oH CH,CL, rt, 3H2% S0
k]lﬂfﬁ*l‘ MEEL'";

CH,CL°ll 83l ¥ Alu}l2=4F 2.0g(1.0eq. )/]
t}& DMAP 120.0mg(0.1eq.) 2 A EZ
AP0 A WA akat it vk =3 %%
b7l el A Zhek shell FF A Z T 4 2

2] 29} 4o (S)-10-
S 710l A A2 H A

[e)
o
[e)
[e)
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AR vE 133 (n-FAHEtOAC = 50:50) % A A 8F] (S)-10-((3,7-Y] W E 2 E-6-
AM-1-) = AD-10-Z 2 vl ZEHARS 41 513 2 2.0g(60%) D AT

[311] 'H NMR (500 MHz, CDCL) & = 5.11 - 5.02 (m, 1 H), 4.18 - 4.02 (m, 2 H), 2.33 (t, J
=7.6 Hz, 2 H), 2.27 (t, J = 7.5 Hz, 2 H), 2.03 - 1.89 (m, 2 H), 1.67 (d, J = 0.6 Hz, 3 H),
1.65 - 1.56 (m, 8 H), 1.56 - 1.49 (m, 1 H), 1.45 - 1.38 (m, 1 H), 1.34 - 1.26 (m, 9 H),
1.21 - 1.13 (m, 1 H), 0.90 (d, J = 6.7 Hz, 3 H).

[312] “C NMR (125 MHz, CDCL) & = 180.0, 173.9, 131.2, 124.5, 62.8, 36.9, 35.4, 34.3,
34.0,29.4,29.0, 28.9, 25.6, 25.3, 24.9, 24.6, 19.3, 17.6.

[313] [3}3HE 12]

[314] 0'1,01-G-(H H g ofu] )3 2 7-1,2-1] ) 10-H] 22(E)-3,7-C] W € = E}-2,6-
v <ll-1-91) Bl 2= (H T .0l o] E), (E)-10-((3,7-H M & 5 BF-2,6- 1] ll-1- )= A -
10-= 2 H) 7HAF

[315]
Y/\/Y\/OW/\/\/\/\/&
002!
)W\/K/\o)k/\/\/\/\g,(

[316]  F&:92%, 7 M]

[317]  'H NMR (500 MHz, CDCl;) & =5.33 (dt, J = 1.1, 7.1 Hz, 2 H), 5.21 - 5.16 (m, 1 H),
5.11-5.05 (m, 2 H), 4.58 (d, J = 7.0 Hz, 4 H), 4.35 (dd, J= 3.1, 12.0 Hz, 1 H), 4.08
(dd, J=6.3,12.0 Hz, 1 H), 2.48 - 2.38 (m, 2 H), 2.32 - 2.26 (m, 8 H), 2.25 (s, 6 H),
2.13-2.01 (m, 8 H), 1.70 (s, 6 H), 1.68 (s, 6 H), 1.60 (s, 14 H), 1.29 (br. s., 16 H).

[318]  C NMR (125 MHz, CDCL;) & = 173.8, 173.4, 173.1, 142.0, 131.7, 123.7, 118.4,
69.2, 63.9, 61.1, 59.4, 46.0, 39.5, 34.33, 34.30, 34.1, 33.9, 29.1, 29.0, 28.97, 26.3,
25.6,24.92, 24.86, 2481, 17.6, 16.4.

[319]  MALDI-MS: 760.60 m/z

[320] sh3t= 129 A W& o 2ok A HAE, 8] vE3A] 331} iEol
(B)-10-((3,7-H M & £ BF-2,6-T] 2l-1- )= A])-10-5- A vl ZEAFo] v 2] wh-3-7] of] A

RES= A
[321] [HFS-2] 3]
[322] o
)7/\/\/\/\/1(0 = _~_oH DEC, cat. DMAP _ o ]
) OH Y\/Y\/ CH,CL,, 1, 8128 Sot W Zf\/\/\/\/l(w
Mt Jeug

[323]  CH,CLol &3 ¥ Mul2a2t 2.0g(1.0eq.) 2] &2 oll DCC 2.45g(1.2eq.)& % 73k
t}2- DMAP 120.0mg(0.1eq.) ¥ 71212 1.4g(0.9eq.)S @718kt E3H=2
A Lo A HhA kst glvh, jhg E =& Oiﬂroﬁ AAE AdES 3
ST oA 7S st sE AT A& ARES EUA AU A+
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[324]

[325]
[326]

[327]

[328]

[329]
[330]

[331]

[332]
[333]

[334]
[335]

[336]

A2 v E 28 3 (n-4HEOAC = 50:50) 2 A Al 8Fo] (E)-10-((3,7-1] W & =-E}-2,6-
U] Qll-1- )= AD-10-2- A H ZHAF 1.9¢(58%) 2 4 LA 2 A}

'H NMR (500 MHz, CDCL,) & =5.34 (dt, J= 1.1, 7.1 Hz, 1 H), 5.12 - 5.03 (m, 1 H),
4.59 (d,J=7.2Hz, 2 H),2.34 (t, J=7.6 Hz, 2 H), 2.30 (t, J = 7.6 Hz, 2 H), 2.14 - 2.07
(m, 2 H), 2.07 - 2.01 (m, 2 H), 1.70 (s, 3 H), 1.68 (s, 3 H), 1.65 - 1.58 (m, 7 H), 1.30
(br.s., 8 H).

“C NMR (125 MHz, CDClLy) 6 = 180.0, 173.9, 142.1, 131.7, 123.7, 118.4, 61.2, 39.5,
34.3,34.0, 29.0, 28.9, 26.3, 25.6, 24.9, 24.6, 17.6, 16.4.

[3}3= 13]

0'1,01-B3-(t W & olw] =) 2 7.1 2-t] ) 10-8] 22((Z2)-3,7-] W & = E}-2,6-

] dll-1-) Bl 2= (H T .0l o] ), (2)-10-((3,7-H M & 5 BF-2,6- 1] All-1- )= A -
10-5 A H| 7S ARg-35te] 3140 &

&1 90%, 2 1A

'H NMR (500 MHz, CDCl;) & = 5.34 (t, J=7.0 Hz, 2 H), 5.18 - 5.16 (m, 1 H), 5.09 -
5.07 (m, 2 H), 4.54 (d, J = 7.2 Hz, 4 H), 4.34 (dd, J= 3.1, 12.0 Hz, 1 H), 4.07 (dd, J =
6.4, 11.9 Hz, 1 H), 2.48 - 2.36 (m, 2 H), 2.31 - 2.26 (m, 8 H), 2.24 (s, 6 H), 2.13 - 2.01
(m, 8 H), 1.75 (s, 6 H), 1.67 (s, 6 H), 1.59 (s, 14 H), 1.28 (br. s., 16 H).

“C NMR (125 MHz, CDCLy) & = 173.7, 154.1, 142.3, 139.7, 132.0, 123.5, 119.2,
60.8, 55.7, 49.6, 35.8, 34.8, 34.3, 33.9, 32.7, 32.1, 30.8, 29.1, 29.0, 26.6, 26.3, 25.6,
25.44,25.38,25.33,25.26, 24.9, 24.65, 24.60, 23.4, 17.6.

MALDI-MS: 760.62 m/z

3 E 139 A HhE & e a g A WA R, FH7] 9E-22] 49} o)
(Z)-10-((3,7-C] H & - BF-2,6-T] Q- 1- )= A1)-10-5- A ) ZhAFo] 1l %] HE-2-7] o] A
A 2] v

[WH-&-2] 4]

HOY\/\/\/\/Z{ O DCC, cat. DMAP o o

C -~ P

© = = \r\/\H_ Z’/\/\/\/\/l(

g w/\/\(/r . C12 I on
N LIES, HE

CH,CLOl &3l Alulk2=4F 2.0g(1.0eq.) S & ol DCC 2.45g(1.2eq.)& 7+t
U} DMAP 120.0mg(0.1eq.) 2 Yl & 1.4g(0.9eq.)S H7F8FSIth &3 &5
Ao A WA wigkstl o vhg S8 E-S o #star, A H oA HES 3
FTH7|o A 7k Stell FEAIAT @2 AFES SU4 AgvA 44
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A2 E 28 3 (n-F42HEOAC = 50:50) 2 A Al 8k (Z)-10-((3,7-1] W & =-E}-2,6-
] All-1-2) - A))-10-2- 2 H ZHAF 1.84g(55%)S 24 Al &2 A9l

[337] 'H NMR (500 MHz, CDCly) 6 =5.33 (t, J =7.2 Hz, 1 H), 5.12 - 5.03 (m, 1 H), 4.54
(d,J=72Hz,2H),2.32(t,J=7.5Hz,2 H),2.27 (t, J=7.6 Hz, 2 H), 2.11 - 2.03 (m,
4 H), 1.74 (s, 3 H), 1.66 (s, 3 H), 1.62 - 1.57 (m, 7 H), 1.29 (br. s., 8 H).

[338] “C NMR (125 MHz, CDClLy) 6 = 179.8, 173.8, 142.4, 132.0, 123.5, 119.2, 60.9, 34.3,
34.0, 32.1, 28.94, 28.89, 26.6, 25.6, 24.8, 24.6, 23.4, 17.5.

[339] [3}3HE 14]

[340]  3-(HHI"o] ) Z 2 312-H A B AG-(SEH AT A E) TR ool o] E),
3-(SEH A T A o) 2 2 kS AL8-ste] $HAd E

[341] \/\/\/\/\/\/\/\/\, 1
SssnA B
J

N\/\/\/\/\/\/\/\S;S\/ﬁo(

[342] & 88%, FA M]

[343] 'H NMR (500 MHz, CDCL3) & = 5.22 (br. s., 1 H), 443 - 4.41 (m, 1 H), 4.16 - 4.13
(m, 1 H), 2.91 (br. s., 4 H), 2.77 (t, J = 6.7 Hz, 4 H), 2.69 (t, J = 6.9 Hz, 4 H), 2.52 -
2.41 (m, 2 H), 2.26 (s, 6 H), 1.73 - 1.61 (m, 4 H), 1.37 (br. s., 4 H), 1.26 (br. s., 56 H),
0.88 (t, J = 6.2 Hz, 6 H).

[344] “C NMR (125 MHz, CDCL) 8 = 171.5, 171.2, 69.8, 64.2, 59.2, 46.0, 39.05, 39.00,
34.3,34.0,33.9, 33.1, 31.9, 29.7, 29.64, 29.59, 29.5, 29.3, 29.23, 29.18, 28.5, 24.9,
22.7, 14.1.

[345] sh3t= 149 A W& the 2ok A HA R, 5F7] jES2] 5 o] 3-
(SEHE A Y A b)) Z 2 3kko] wl x| vh-g-7] o] A A 223 AT

[346]  [W¥H3-2] 5]

[347] l \/N o N s MeOH (SN
» S ~N — Y 5
S I =+ CO,H vt,6 h F S'S\/\C02H
=
2,2'-C]Tla)g C|AdEojC -HYEZREM 3-(mejtl-2-drj )T 2 Eat
N CH,Cl,
setzk-Elg + UL s > A
$7O~N"Co,H rt, SR Sot S g~ Co,H
3-(E a2 AC|MTEH TN AcOH (34 eq)
3-(SEIH{ | ET ) Z2E
(348]  Wl¥E(10mLyel]l 30 3 2 EL 2415 g, Teq) &0l 22-T] 9] 2 €
A ulol=(6.2 g,2eq)E 7SIt 23 =8 A2 A 64T &<t
akstoleh g EFES AANT LB ol g3te] wHeaL, AL AFES
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Zd4] Ay A9 A2 vE 28 9] (n-F4HEOAC = 70:30) 2 7 A 8] 3-
(3 2 -2-2 v A 9 ) 2 34k 2.62¢(86%)S B4 A & Q).

[349] 'H NMR (500 MHz, CDCL,) & = 10.53 (s, 1H), 8.50 (s, 1H), 7.70 (s, 2H), 7.16 (s,
1H), 3.07 (s, 2H), 2.82 (s, 2H). "C NMR (126 MHz, CDCL;) § 176.00, 159.36, 149.35,
137.47, 121.16, 120.42, 33.95, 33.65.

[350]  CH.CLel &3l 3-(3] el d-2-d v]d 5b )3T 2 34T 1.0g(1.0eq.) ol &4l
1-SBHTHZHE] 2 1.5g(1.1eq.) B AcOH(34eq)E A7ttt 8= & A&l A
A nLREEFQI T BhE ZRE-E 3] TV E ol &5t sEetal, A
RS U4 Ay A9 A2 E T8 39)(n-FAREOAc = 50:50) %
AAshe] 3-(Zu AT A o) I 232 1.5g(82%) S FA A= AL}

[351] "H NMR (500 MHz, CDCl;) & = 2.95 - 2.89 (m, 2 H), 2.84 - 2.79 (m, 2 H), 2.72
-2.69 (m, 2 H), 1.72 - 1.64 (m, 2 H), 1.39 - 1.35 (m, 2 H), 1.27 (s, 28 H), 0.89 (t, J =
6.8 Hz, 3 H).

[352] B3C NMR (125 MHz, CDCLy) & = 177.4, 39.1, 33.9, 32.7, 31.9, 29.69, 29.65, 29.6,
29.5,29.3,29.21, 29.18, 28.5,22.7, 14.1.

[353] [3}h= 15]

[354] (Aol ey 2 2 312-1 Y vl 2@ AT o) E2 a0 o] E), 3-

Lol v b d)Z 2 JAES AL-g-she] Al

133 R NN {
S‘s’\J(

15

[356] TE&:92%, T A A.

[357] 'H NMR (500 MHz, CDCl3) 8 =5.23-5.19 (dd, J =29, 6.4 Hz, 1 H), 4.42 (dd, J =
2.8, 12.0 Hz, 1 H), 4.14 (dd, J= 6.5, 12.0 Hz, 1 H), 2.94 - 2.85 (m, 4 H), 2.76 (t, J =
7.2 Hz, 4 H), 2.68 (t, J = 6.9 Hz, 4 H), 2.50 - 2.39 (m, 2 H), 2.25 (s, 6 H), 1.70 - 1.62
(m, 4 H), 1.40 - 1.35 (m, 4 H), 1.26 (br. s., 32 H), 0.88 (t, J = 6.9 Hz, 6 H).

[358] “C NMR (125 MHz, CDCL) 8 = 171.4, 171.2, 69.7, 64.2, 59.2, 46.0, 39.01, 38.98,
34.2,34.0,33.11, 33.00, 31.9, 29.60, 29.58, 29.54, 29.47, 29.3,29.2, 29.1, 28.5, 22.6,
14.1.

[359] MALDI-MS: 696.61 m/z

[360] sh3t= 159 34 W& the 2ok A HA R, 5] vES2] 61 o] 3-

oAt dabd)Z 2 gkqko] i x| w37l ol A Al =¥ gl
[361] [HF-3-2] 6]
[362]
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SN CH,Cl, 0
1.Eozelg + .
| P> S’S\/\( 0,1 — W\/W\/S‘S/\)LOH

AcOII (34 cq) 3-(=HjAojdnt )y 254

[363] CH,CLO &all ¥ 3-(3) g l-2-L v A 5 )32 22 -4 1.0g(1.0eq.) ] &l
1-S=EZFE] 2 1.0g(1.1eq.) E AcOH(34eq)E A 718t E3ES A2 A
HEAR ksl oh RS £33 ES e s SEekal, 92 ARES EU4
A7 A9 A 2vE 18 9 (n-FAREOAC = 50:50) 2 4 A 81 o] 3-
oA Ao d) s 234 1.1g(80%)S A A 2 ATt

[364] 'H NMR (500 MHz, CDCL;) & = 2.93 - 2.89 (m, 2 H), 2.84 - 2.79 (m, 2 H), 2.72 -
2.68 (m, 2 H), 1.71 - 1.63 (m, 2 H), 1.42 - 1.34 (m, 2 H), 1.32 - 1.23 (m, 16 H), 0.89
(m, 3 H).

[365] “C NMR (125 MHz, CDCl3) 6 = 177.9, 39.1, 33.9, 32.7, 31.9, 29.61, 29.57, 29.5,
29.3,29.20, 29.16, 28.5, 22.7, 14.1.

[366]  [BHEE 16]
[367]  6-HERIAH 2 LH T w0l o) E, 2-5fo] EEAH I R 6-H 2RSS
Abg8Ho] §Hd

/\/\/\/°\'(E/\/\:/V\/
Br

[}

[368]

16

[369] T8 92%, T AA R1=2.5%,25°C, R2=4%,50°C

[370] 'H NMR (500 MHz, CDCL;) & = 4.07 (t, J = 6.6 Hz, 2 H), 3.40 (t, J = 6.8 Hz, 2 H),
2.31 (ddd, J=3.8,5.2,9.0 Hz, 1 H), 1.87 (quin, J = 7.1 Hz, 2 H), 1.68 - 1.53 (m, 4 H),
1.53 - 1.34 (m, 6 H), 1.30 - 1.22 (m, 20 H), 0.88 (t, J = 6.8 Hz, 6 H).

[371] “C NMR (125 MHz, CDCL3) 6 = 176.7, 63.8, 45.8, 33.6, 32.6, 32.5, 31.8, 31.7, 29.5,
29.4,29.23,29.20, 28.5,27.8, 27.5, 27.4, 25.2, 22.64, 22.57, 14.1, 14.0.

[372] [2 A o 3]

[373]  DODAP®] &3 /b5 ¢ 5 F4& A3 27 3714

[374] T 7] ST & ARE Sk AL S %%H, 7 o] 1.emm=E H
T PTFE 71 W37 & Alg3to] ‘M9 43
T8 "3 7] 5 AH&-6F= DODAPS] A <;
YEFH AT 75 Al 25 270 9] TAHY
2709 m Al FH ¥k-27] RI(PTFE 72, @ = 1.6 mm, L = 225 cm)ﬂr R2(PTFE
FH, @ =1.6mm, L=900cm)= T4 H}.

[375] CH,CLe°ll €3]% <9 2+H0.5M) 2 DMF(0.05M) &< 3} CH,CLoll &3 ¥ =242
2ol =(0.5M) £ 92 HPLC X & AFE31o] 1.5mL/+2] 742 % MI(@
= 1.0mm)°l F=]3Fe] HE-S-7] R1o A 1.55-2] A F A1 7HS @At A
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[376]
[377]
[378]

[379]

[380]
[381]

298 HCl ¥ CO 7| A HAE S St 29 0d S22
18l vE-&-7] R19l F A T} 250psi vl =47 =
HC1 2 CO 72 M sf 24 7] o] vpgZhol AAdste] sk T 4 3
= 1.6mm)(% 69 a))= A&t A A EH At} o] & N-& CH.CLell 824 3-
(Hudolr] ) 2 71 2-1]-2(022 M) 2 97](0.6 M) £S5 HPLC EX &
AFE3Ee] 1.5 mL/A-2] F-4: 02 21 A M2(@ = 1.0 mm)oll A &35t A4
AEfel =t 3 AlAd ¥ 8-S F 3} NaHCO; -8 =
R29] ebol A 53 F 2t FHEATE fUE S wEl skl 84 S CH.CLE
T FE e frsS A2 2 F k.
SlA Bl EE X el 2w 7tA A a2ulE 19 E A
Tk DODAP 2(0.92) & 85% &= 2 MA = A3t

[ A] el 4]

DOTAP H g A o|Ee A& 75 A

DODAP(2)°l| 4] A]2}3F= DOTAP W& Ao o] E@)9] 75 A& gk 23
A& %100 YERH ATE fE Al 28-S s TAHE m A 2317 1M1, @
= 1.0 mm), " Al FH ®F-&7] RI(PTFE FH, @ = 1.0mm, L = 510cm) 2 100psi
St 2471 = -4 k. CH.CLol &3 ¥ DODAP(0.2M) 2 tlH & Aol E
Q.0M) &N& HE 7 A Z35F3L HPLC 8 X & AF-85o] v A 237 MI(D
= 1.0mm)°ll F=AsAH b0 2, B H 892 DOTAP H € A 5 o] E 9
4 & 98l 5871 R1o A T 100psi W $F 2278 7] = R1 I Z& 7]
AA¥ Tt HPLC B2 5 ALE3te] HEgE9 f-4-& Ao 2 thokst A 7
Ak A vk 5 A2 ntE T 9] & AFS-sFo] R1GIA HH-&& WU B[ ekglth B
714 # A 3} $of], DODAP(2)7} DOTAP v & Aol E(4) 2 2] ¢+ 3k 2 3ho]
t}S-o] A GAH At} ZF v E 2] 745 0.40 ml/+-, 60°C, R1°1 4] 5.0% 2]
A5 AL Q7 e o] e 3 A &S vEE7] R19] Holl A 54 &<t
TR AT 771 A2 A T A FHEA[A DOTAP W E ool E4)E
DAL, o] & oA Eol| M AASE ARGt BAste] 58 244 s=EA
90% T-5(0.27g)= A8kt

A E HE AEY HFTA A ARE el 5] e 4] x2S e
DOTAP W& HH|o| E7F A4 o5 FAH A2 lst it

[2}3h= 4]

or
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[382]

[383]

[384
[385
[386
[387

[388]
[389]
[390]

[391]

[392]

[393]

[394]

[395]

'H NMR (500 MHz, CDCL;) & = 5.59 (br. s., 1 H), 5.41 - 5.29 (m, 4 H), 4.50 (dd, J =
3.5, 122 Hz, 1 H), 4.10 - 4.07 (m, 2 H), 3.75 - 3.73 (m, 1 H), 3.71 (s, 3 H), 3.35 (m, 9
H), 2.37 - 2.30 (m, 4 H), 2.06 - 1.96 (m, 8 H), 1.65 - 1.55 (m, 4 H), 1.35 - 1.22 (m, 40
H).

“C NMR (125 MHz, CDCly) 6 = 173.1, 172.7, 130.0, 130.0, 129.6, 129.6, 65.9, 65.8,
63.1, 54.4, 54.1, 34.1, 33.8, 31.9, 29.73, 29.71, 29.69, 29.5, 29.3, 29.22, 29.17, 29.13,
29.09, 29.07, 29.05, 27.20, 27.16, 27.1, 24.7, 24.6, 22.6, 14.1.

MALDI-MS: 662.77 m/z.

[2A] o 5]

DOTAP W€ Ao Eg &3 7153 vd 5 A4S 4 27 S7H 4

DODAP(Q2)°l| 4] A|2tali= DOTAP Hl & A #|o|E4)e] #& Fd = Hs2d
A 5 110 et T f5 Al 28 TARY v Al &37[(MI, @ = 1.0mm)
17, 0] Al FE 9H-8-7] RI(PTFE FH, @ = 1.6mm, L = 500cm) % 250psi 1l &+
ZA7| & TAE T CH.CLOl €31 ¥ DODAP0.2M) 2 t] W &l A & o] E(2.0M)
SN B Z A zehar, 247 1.0mL/A2] 5402 HPLC | &5 AFE319]

T A Z37] MI(@ = 1.0mm)oll =3t Th o]of A, A H & & DOTAP

e do] EQ] 34 S Y& v-&-7] Rl E-3FA| Z T} 250psi vl F 24 7] =
R1 ¥ & o] AT A AEjol g 3 AAdH §HS w3 7] R19]
oA 53 Et FRHS T 71 &AL 3 S oA FbA| A DOTAP
, Ol & oAl ol Aol A3 AFEsle] A A st

.

-

[ A] o 6]

ol XA ol d&% 5 A

M % AE2E FAE A Sz dg] AR Y= IE U E 9ol 2
#7491 DLinTAP(17)9] 314 & A8l e = sl 3, 247 g 4o o=z Ad

3
)
o
i
o
=
A
)
0/
1
=
i
)
do
offl
PN
)
o
>
R
ofo
p‘L
2
ot
oX,
{
3%
_g o}
k1
™

&)
DOTAP & A # o] E(4)9] 33} &gk 271 sloll A, ZH7+e] o] £-3}
7he gk A A2 A 2F8HE Yo
A 233 o}
T HE AR B3y A A9E B8 5] gFEE 17 WA
229] F2AE 7HE Yol x4 golH g
=y
(=3 & 17]
N,N,N-E 2] W[ €l-2,3-H] 2~((9Z,12Z)-5 Bt el 7}-9,12-T] of) &= £ A[) 3L =2 -1
ofn] 7 € A3 o] E(DLinDAP)

ro
oX,
>
i
A&
o
M o
3
=
>
&)
0/
1o
A
©
[z
Ay
)
fu

o i
N
ox.
ot
)
o
ol
ek
ox
it
32
o
o
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w
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\N\W OSO_:,MC
= 0]

17

[396] T8 88%, FA LA

[397] 'H NMR (500MHz, CDCL;) 8 =5.58 (br. s., 1 H), 5.43 - 5.27 (m, 8 H), 4.48 (dd, J =
3.3,12.1 Hz, 1 H), 4.11 - 4.01 (m, 2 H), 3.75 - 3.71 (m, 1 H), 3.70 (s, 3 H), 3.33 (s, 9
H), 2.76 (t, J = 6.6 Hz, 4 H), 2.37 - 2.29 (m, 4 H), 2.04 (q, J = 6.9 Hz, 8 H), 1.66 - 1.55
(m, 4 H), 1.36 - 1.27 (m, 28 H), 0.88 (t, J = 6.8 Hz, 6 H).

[398] BC NMR (125 MHz, CDCL,) 6 = 173.1, 172.7, 130.2, 129.92, 129.89, 128.1, 128.0,
127.8, 65.9, 65.8, 63.1, 54.5, 54.1, 34.1, 33.8, 31.5, 29.60, 29.58, 29.3, 29.20, 29.16,
29.12,29.08, 29.06, 29.03, 27.2, 25.6, 24.7, 24.6, 22.5, 14.0.

[399] MALDI-MS: 658.80 m/z.

[400] [3}gh= 18]

[401]  2,3-B] 2((10-(F 2 2 A])-10-2 2 H 7} = D)= A])-N,N,N-E 2] ¥ & 32 2 7} |-
ol wE Ao]| E

[402]
\/\/\/07]/\/\/\/\/1?
o o) |
y ok
/\/\/\O
18 o
[403] TE: 88%, T a1 A

[404] 'H NMR (500 MHz, CDCL3) & = 5.56 (br. s., 1 H), 4.46 (dd, J=2.7, 12.1 Hz, 1 H),
4.08 - 3.96 (m, 6 H), 3.74 - 3.69 (m, 1 H), 3.67 (s, 3 H), 3.30 (s, 9 H), 2.34 - 2.23 (m, 8
H), 1.58 - 1.1.56 (m, 12 H), 1.33 - 1.24 (m, 28 H), 0.86 (t, J = 6.5 Hz, 6 H).

[405] “C NMR (125 MHz, CDCl3) 6 = 173.8, 173.0, 172.6, 65.9, 65.7, 64.3, 63.1, 54.4,
54.0, 34.24, 34.22, 34.0, 33.7, 31.3, 29.0, 28.97, 28.96, 28.94, 28.92, 28.5, 25.5, 24.9,
24.8,24.6,24.5,22.4,13.9.

[406] MALDI-MS: 670.49 m/z.

[407] [3}3HE 19]

[408] 2,3-8] 22((10-(((S)-3,7-t W & £ E-6-2l-1-2)E- AD-10-5 A W] 7= D) S AD)-
N,N,N-E 2] v &l 3 2 7k 1- O}Hl‘ﬁ H e do] E

[409]
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[410]
[411]

[412]

[413]
[414]
[415]

[416]

[417]
[418]

[419]

[420]
[421]
[422]

[423]

19

T&:88%, T4 1A

'H NMR (500 MHz, CDCL;) & = 5.60 - 5.52 (m, 1 H), 5.07 - 5.04 (m, 2 H), 4.46 (dd,
J=3.4,12.1Hz, 1 H), 4.14 - 3.99 (m, 6 H), 3.75 - 3.69 (m, 1 H), 3.67 (s, 3 H), 2.35 -
2.22 (m, 8 H), 2.03 - 1.87 (m, 4 H), 1.65 (s, 6 H), 1.62 - 1.55 (m, 14 H), 1.55 - 1.47 (m,
3H), 1.44-1.37 (m, 2 H), 1.36 - 1.23 (m, 19 H), 1.20 - 1.11 (m, 2 H), 0.89 (s, 3 H),
0.88 (s, 3 H).

“C NMR (125 MHz, CDCL,) 6 = 173.8, 173.0, 172.6, 131.2, 124.5, 65.8, 65.7, 63.1,
62.7, 54.4, 54.0, 36.9, 35.4, 34.2, 34.0, 33.7, 29.4, 29.0, 28.98, 28.96, 28.92, 25.6,
25.3,24.84,24.83,24.6,24.4,19.3,17.5.

MALDI-MS: 778.89 m/z.

[3} = 20]

2,3-8] 22((10-(((B)-3,7-H W & & EF-2,6-T] 2l -1- ) S AD)-10-Z A EH 7= )5 A)-
NNN-EZHE X 23 1.olu]F HE Hufo]E

|-

WOM
O 0
| ®
O (o) e
WOM 0OSO;Me
20

&1 90%, 2 1A

"H NMR (500 MHz,CDCls) & = 5.57 (br. s., 1 H), 5.37 - 5.28 (m, 3 H), 5.07 (t, J =
6.3 Hz, 2 H), 4.57 (d, J = 7.0 Hz, 4 H), 4.48 (dd, J = 3.4, 12.2 Hz, 1 H), 4.10 - 4.00 (m,
2 H), 3.75 - 3.70 (m, 1 H), 3.69 (s, 3 H), 3.32 (s, 9 H), 2.38 - 2.25 (m, 8 H), 2.13 - 1.99
(m, 8 H), 1.69 (s, 6 H), 1.67 (s, 6 H), 1.59 (s, 14 H), 1.28 (br. s., 16 H).

3C NMR (125 MHz, CDCL) 6 = 173.8, 173.1, 172.6, 142.0, 131.7, 123.7, 118.3,
65.9, 65.8, 63.1, 61.1, 54.5, 54.1, 39.5, 34.3, 34.1, 33.7, 29.04, 29.02, 28.98, 28.95,
26.2,25.6,24.88, 24.86, 24.6, 24.5, 17.6, 16.4.

MALDI-MS: 774.59 m/z.

[3}3HE 21]

2,3-H] 22((10-(((2)-3,7-C W & = EF-2,6-T] ll-1- D)2 40)-10-Z A 7= )= A])-
N,N,N-E @] H &l 2 2 - -o}u] 5 H g o] E
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[424]
[425]

[426]

[427]
[428]
[429]

[430]

[431]
[432]

[433]

[434
[435
[436
[437

—t e e

[438]

WOY\/\/\/\/&)
0 0 &/
o} e
= N o- ©
OM 050;Me
0]

T&:90%, T4 1A

'H NMR (500 MHz, CDCl;) & = 5.63 - 5.51 (m, 1 H), 5.33 (t, J=7.1 Hz, 2 H), 5.08
(t,J=6.2Hz,2 H),4.54 (d, J=7.3Hz, 4 H), 448 (dd, J=3.5, 12.2 Hz, 1 H), 4.10 -
4.03 (m, 2 H), 3.76 - 3.70 (m, 1 H), 3.69 (s, 3 H), 3.33 (s, 9 H), 2.36 - 2.24 (m, 8 H),
2.15-2.02 (m, 8 H), 1.79 (m, 6 H), 1.67 (s, 7 H), 1.59 (s, 14 H), 1.28 (br. s., 16 H).

“C NMR (125 MHz, CDCly) 8 = 173.72, 173.70, 173.0, 172.6, 142.4, 132.0, 123.5,
119.2, 65.9, 65.8, 63.1, 60.8, 54.4, 54.1, 34.27, 34.25, 34.0, 33.7, 32.1, 29.03, 29.00,
28.97,28.94, 26.6, 25.6, 24.9, 24.8, 24.6, 24.5, 23.4, 17.6.

MALDI-MS: 774.79 m/z.

[3} = 22]

N,N,N-E 2] ¥ €l -2,3-H] 2~(3-(ZEF el A T A 9b ) 32 2 91 e ) S A Z 2 3 1-
ol wE Ao]| E

22

TE:90% A A1 A)

'H NMR (500 MHz, CDCl;) & = 5.66 - 5.59 (m, 1 H), 4.60 (dd, J = 3.4, 12.3 Hz, |
H), 4.23 - 4.13 (m, 2 H), 3.81 (dd, J=9.1, 14.3 Hz, 1 H), 3.72 (s, 3 H), 3.35 (s, 9 H),
2.95-2.88 (m, 4 H), 2.88 - 2.79 (m, 4 H), 2.73 - 2.65 (m, 4 H), 1.67 (dd, J=5.2, 6.9
Hz, 4 H), 1.38 (br. s., 4 H), 1.26 (s, 56 H), 0.88 (t, J = 6.8 Hz, 6 H).

“C NMR (125 MHz, CDClL3) 6 = 171.3, 171.0, 66.7, 65.6, 63.2, 54.5, 54.4, 38.9,
38.7,33.9, 33.6, 32.9, 32.4, 31.9, 29.7, 29.6, 29.5, 29.35, 29.26, 29.21, 29.15, 28.58,
28.55,22.7, 14.1.

MALDI-MS: 878.92 m/z.

[ Al 7]

DOTAP E2dlo]l=9] d& F5 A

7-1.2,3-H] 8] EEA-N.N.N-E W gl L2 gt 1-olv] F S 2 elo] = o] njj A
A

2,3-T]&o] =EZ A .NN,N-E e Z 23 (- oln| {5 F2go| =& 57| ¥h-3-2
73 2ol wj x| o A A &kt
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[439] [HE5-21 7]
[440] cl eCl\fll/
0°C WX 65°C
OH \T P . @D OH
OH MeOH, 12 h
92% OH
24
3-EERERE1,2-[|F Egjojgotai 2,3-C|3I0|EB A A NAEE|HZ T 25

[441]

[442]

[443]
[444]

[445]

[446]
[447]

1-0i0lE FEetoj=

5% 7| (condenser), A4 nHk7] 9 A3} 2] 7] (dropping funnel) 7} A 2HE
271 250ml 5+ vl ZEfa o] E gl v E ol (190mmol)2] of ¥ -8 o 3}
HEHE- 30mlE H7FSE T S 7 B A A EeAaE Ea e i~
(bath)oll Al U828 0°CE W73t qleh vhg Zef i~z 3- 222223
1,2-1] 2(126.5mmol) & 3 7}l o} wh-g E31E-& 65~68 °Coll A 104 3¢
FoF wukstal v 5 SHA T dhgo] kR E T, f-7] S E 3 A
ST o A FA 7] a1, A" v 7 B (crude)S Yl ol E o Bl 2(50 mL)E
53], o} A=(50 mL) 2. = 73] Al A star, A H LA E 2 sl 2 2 A
2,3-U]8Fo] =E X -N,N,N-E &] o &l 3Z 2 3} [.o}n| 5 FE d}o] = (24)F 2%
FER 5 AAA A= AUt

FHHAE AR BYIH Y ANE E 5] AT 249 TR

-

OH

'H NMR (500 MHz, DMSO-d¢) 8 =5.71 (d, J=5.5Hz, 1 H), 5.16 (t, J=5.7 Hz, 1
H), 4.04 (br. s., 1 H), 3.47 (d, J= 13.4 Hz, 1 H), 3.43 - 3.39 (m, 1 H), 3.29 (dd, J = 9.6,
13.4 Hz, 1 H), 3.26 - 3.20 (m, 1 H), 3.17 - 3.12 (s, 9 H).

7-2. DOTAP Z 2ol = 9] 4 -5 34

DOTAP &2 }ol=(5)9] fr5 T4 A8 23 A8 -2 & 130 YE At
5 A 282 TAE v A Z2387|(M1, @ = 1.0mm), U] A F B ¥--2-7] RI(PTFE
FH, @ =1.0mm, L =640cm)=Z 74 ©}. DMSO°|| &3 ¥ £2+H0.65M),
2,3-U] 8}o] =E A]-N,N,N-E &] v &l 3L & 3} 1-o}u| 5 F & v}o] =(23)(0.3M)

2 DMAP(0.3M) & 91-& DMSOe°l FAL7] | S ARgslo] v Al 237] M1
(@ = 1.0 mm)-S 53] DMSO°| &3]¥ EDC.HCI(0.65 M) £ 3} &3}3}a1
W3-7] R1ell &A1 2T 40psi Wi §F 24 71+= R1 WS 70l T = vk =AM
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PG ALE St dhE 2o 58 AT oM ket Al F AlZted A 13
AEnE I8 E AFE-5Fo] R19]] 3
Zof], 2,3-t] &} o] =E-A]-N,N,N-E & | &l 3 2 3
DOTAP E & g}o] = (5)& 9] ¢ gk H3to] b3} & Eﬁ‘ﬂ A %é%%
glal gl ) 70°C, R1| 4] 5%-2] A7+ A%
S NS k-2 7] R19] HoA 5% F B
Ab-gsto] 33 WA s AL, A ST E ﬂ%iiuﬂ H50.0 mL X 3)&
Abgste] 33] Al A sEATE §HEE 7] 5= Nap,SOLE 1 ZA 7141, o 38 v
3| H S| A s Fete] v 7k gé% ARaL, 0= 20°CY] ol A ZEHE
L ol A& Gl Al el A A5 E AFGsto] AA|sto] A W EE DOTAP
RGO =5 E AT vty o &, u] 7t DOTAP E 20| =55
CH.CL &ull A]28lo] &3] % 30% McOHE ¥3Fet= Z A 2714 49
A R2vE 183 3 Ao A A5kl DOTAP & & g}o] =(5)(0.452) S 88%
TEE AAJTH

[448]  FAE HFAEY P T4 ARE T 7] gh= 59 FE2A S e
DOTAP =2 eto]Er A& A o & A H 58 ghlskglnh

[449] [3}3 = 5]

[450]

HCI(10.0 mL)-&

l"ﬂ [‘_|Q :‘ﬂl [“.u

[451] 'H NMR (500 MHz, CDCl;) = 5.58 (br. s., 1 H), 5.31 (br. s., 4 H), 4.59 - 4.46 (m, 2
H), 4.11 - 4.02 (m, 1 H), 3.81 - 3.70 (m, 1 H), 3.50 (s, 12 H), 2.35 - 2.22 (m, 4 H), 1.97
(br.s., 8 H), 1.56 (br. s., 4 H), 1.26 - 1.23 (m, 40 H), 0.88 - 0.83 (m, 6 H).

[452] “C NMR (125 MHz, CDCl;) 8 = 173.0, 172.6, 130.0, 129.9, 129.6, 129.5, 65.8, 65.8,
63.1,54.2,34.1, 33.8, 31.8, 29.7, 29.64, 29.61, 29.4, 29.23, 29.21, 29.14, 29.08, 29.06,
29.00, 28.97, 27.13, 27.09, 27.07, 24.7, 24.5, 22.6, 14.0.

[453]  MALDI-MS: 662.76 m/z
[454] [ A] o] 8]

[455] DOTAP EEZ#o|=9 A 7lsd bdd f5 FA S A 27 F71H
[456] =171 S7F WS o83 DOTAP &2 dto]=(5)9 & & A8 A3

AL 5140 FERAAT £ A 25 shibe] TA Y 1Al E37IML, 8
= 1.0mm), 7] 4] F ¥ ¥H-&7] RI(PTFE £ ¥, @ = 1.6mm, L = 500cm) 2 100psi
leF 2 d 7] 2 A gk DMSO &8 &#4H0.65M), 2,3-H] 3 o] =5 Al
N,NN-E 2] v & Z & g} | -o}n] F 2 2}o] (23)(0.3M) E DMAP(0.3M) & 21-&
HPLC H 2 5 Abg-5to] 2 1.0 mlAid9] & o= 1A 237 M1 (@ = 1.0 mm)=
AL-8-3e] DMSO°l 43l ¥ EDC.HCI 8 94(0.65 M)@} =313} 91 T}, 100psi Hl| &
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ZA7]= Rl W&o AAEAT. A Aol mEdk 3 AR gdlg
HE-S-7] R19] Webo A 55 &<k =3 8 St} 8918 1.0 N HCI(20.0 mL)-S
ALE-3Fo] 3] ﬂﬂ Sta, Al H eSS UEF2 29 ¥(50.0 mL X 3)S
AL ZA 714, o 3k U
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9-1. AA| A=} v Al Z39t7] o] A B Zﬂ =

O
AN

KX

Mﬂ —'WWF A ﬂo}oﬂrﬂr “‘H = HP-TL@ HH Z2 5o
w2 3ol 7hgattt v §lis & YL A AT iETE
Smm YARE(1/16"2] - 1/4-28 3 H 3k ufeh) 0 & 4= 5Fo] XP-235(IDEX
Health & Science) ¥ & 1} @12 o] 7} 58} =5 3121t} CAD(Computer Aided
Design)E &3l Al 2 7Hd 29> DLP 7|9k 3D 2Z € Bf(Pico 2 HD, As1ga) =,
AL23to] 248 9 7 (PlasCLEAR) . & Az E| Qo F A3 5 B 2+ 2
A Fotal o) AL R IE-E ARGt B S Al T vpA o 2 A A E
AR = kA %6‘“’ A UV F ol A =731 ATk

9-2. A4 719k Y=zt Al 9 54135}

A A 718F v Ap= A G N3} ebe ol & w2 A E5 st A H AT
2+ A A G Ne F F % 10mg/mLE 24 E AT LNP A Al 2] 7 -$-, DODAP/
DSPC/Chol/DMG-PEG 2000-8- ol §+-&-°1] 50/10/38.5/1.5%] =12 &3] A F T},
3M oA EAF Y EF 98 go] 47 343510 25mMe] 555 @433t
100mM o} A EAL & & ARE-8Fo] ol A EA U EF &9 pHE 555
ZAsA . 2l 52 49, DODAP(DOTAP)S} Zd ~HES U3 F 55
50:502] Eu| & g Atk 25 mM oA EAF Y EF A (pH 5.5) 2 10
mM Tris ¢ (pH 7.2)& 27} o] &3} 7} 3 ﬁiﬂr Fol A B EFel
o §F vk w2 ARESE A Th FAshr] Ao, A G 1} ¢hF S 0.22um
FAR| EE o) FHAIZ T & A FA] BEE ARGt v A 23] &
B8 =5k LNP 2 g 25 A S-S 54 Y (MWCO 12,000 Da, Sigma-

Aldrich)E A}&-5lo] £H5 9 (DODAP2] 7 -$- 10mM PBS, pH 7.4; DOTAP2]| 7 -
10mM Tris £+, pH 7.2)2] 1,0009 o] thal] HHA) T2 3fo] 57 o vh&-&
AT A YAk Aol & 7] HEE glstr] 93
Zetasizer Nano ZS “dH](Malvern Instruments, Ltd.)E A}-8-3}o] DLS #4 S
T3 AT

AAFZ DODAPLNP 2 & X522 H 7764 nm 2 72 nm P 2.1,

A =PDDE 22 0.07 2 0.059THE 159 B,C 2 % 169 A 2 B). A&
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W o] 28 Zki= DOTAP Bl 259 2 -, 7 49 27 °F 55nm9| =17] ¢} 0.089]
PDI7} A H ATHE 1591 D, E 3 5 169] C, D). ¥|-% o &4 3k L=l =2o] YA,
53] A= & R o] & 2= ¢fol 2 g EFo Tdd SAS F AR
7F FQ A QT & ek elgkn) £48 F3l) 4 A S 5, DODAP
LNP$} 2] 252 PDI7F 242} 0.129) 0.109] 40nm e} 45nm&E 7] 7} 7 A8 vhH |
DOTAP & &2 PDI7} 0.1191 ¢F 39=1inm<] A 7]l =&t 152 B WA
EY % 169 A WA D). BE& 4 9-oll, Bt J=F 27| 7F Aashar A E271
oFzF wol A= Zlo] #aAE AT o] Al oA, o ehE o] FE O R QI )
g o] WA vbA, o Bha-& Al A sk ¢t A o] A E A= AE 5T
721 7F e} §-5 §4 ® DODAP 2 DOTAP A &2 oF 50nm Lo A7} oF
0.10 4 5= 2] PDIE Y EATE o= A A Tl A7 2 & a4 o= Ad
7hs A& HolErh 538, 100 nm V] RS Ur A HA = D e a3 kA
B AmF B 7He ek 8hH, 52 A7) 3= WA &= 7] el
A= 9o

[464]  olom Houbg uge] 54 8] 75tz Gl 9l
o] A 2% 747 Aol Al glot A, ol el A Y 714 A vk 3
A G B olu, ofo] o] 1 i o] W 917 A G = Alo] o A e
e Aol o), wheb ¥ g el AA A E gl Y TREY 155

[465] 1, 2: ] Al A 100: A1 a] A 23]

[466] 110: A1 F2 120: A2 F 2

[467]  200: Al1 §--&7] 300: A1 Wl ¢k =4 7]

[468]  400: TAFS A7} 17471 410: A1 FH =
[469] 420: A1 962 430: A2 392

[470] 500: A2 #] Al Z317] 510: xﬂ3 =2

[471]  600: A2 ¥k-&-7] 700: A|2 v g} 224 7]

[472] 800: A1 337 900: A|2 -3 7]

[473]

< 55 F A2 20249 5 O @Rl AR (A of Al 0 B Gk A A e o
A1 211711180482, A5 WAl -4 7[5 ARl o of S5 2 k
FAE Aol
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AT
P93k 1] (a) R-(CH,),C(=0)OH, t W& 3 Foln| = 9 &4k &2 efo]
"S- Al A R-C(=0)C1-S Al 8= vhA|; 2
(b) R-C(=0)Cl= 3-(H M Eop] )22 3-12-1& R V|4 3=
Z3leto] o ~H 23} vhgg A O A F}8hA] 19 2 E 2k o] 23}
7hs gk GFol 2 N HE & A st AL E E3st,
(3} 1]

(r
il
ol

51
H

)

2F7] R 1 X]13hE €10 WA] €209 ¥ 3} B B X3} AW sl
gt Zho] 7u, B3= -C(=0)0- H5= -S-S-7} *}é o] =¥ C10 WA
C209] 3} = B3} A< vhshp A gl el o] -3} b gt
Ooko]gﬂ ;q 7\1/] ?sL/H u]—m
773 2] A1ael sl A, 471 (a) &A1 ¢l HCl 3
F7FR E7etE, o] -3} 7he g ol A
773 3] Al1gkel]l oA, 7] FA e dd o
1| A - A 72 o] A 473 ] 5L
71\ A A g A =
Al -2 A2 F27F FA 4 o2 AAE = Al vA 237,
A7 Al m A Z7 719 fr Al A o' A E = Al HEET,
A7 AL g7 e FA A o2 QA= Al vt 247
71 Al st 2479 fA Do R A gNH TtAE Fe sl
TAHY NA-7F 2~ 2] 7],

37 TAE AA -7k fe] 719 A3 fr27h f-4 4 =2 A E = A2
R 4

71 A2 v Al ET] ok w A A o2 AE Y= A2 kg R

37 A2 gl ek FAH o7 A E A2t 2971 E e,
o] -3} 7}53F kol Al x| A o] dhA] Wb

)=

773 4] A 38ke] Qo] A, A7) TAE MA-7F2 Fa] 7= A7) A1 wler 24 7] 9
FAH o QA= Al TR, T8 7tk wiEE = Al
g2 2 Fay gdo] 4] A2 v A E37]o T3 EEE A A
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[7d - 5] A3atof 9oy A, 7] Al F- 2o R-(CH,),C(=0)OH 2
= A7 A2 f-2e) LA SR alo| = = H A,

Tl W gl % Zo}n]

71 Al HE-g-7] o Al R-C(=0)Clo] A ¥ 51

7] TAE AA|-7h2 F2] 715 B8] HC1 2 CO 7h27) ¥-2] 5 a1,
A7) A3 SR 3t el )T 231 2-T] & 2 A7) A 33 E ol
T AL,

7] A

| A2 §b-g7]oll A 7] BfekA 19] 725 2z ol 23t 7hs
oko] &4 % A o] YA H] = o] 3} 753k eko] £ A x| A o] FHA up
8736l AR oI, V] AL SVl A of Al AR 1WA 2% lﬂ
&71 A2 wEg 1ol A o Al Al 2 WA 100l az, 7] A2
HES- 710l A o] BE-g- 2-523= 20 WHA] 60 °CSl, o] -3} 7hs @t ol 4
H

AT ARl dolA, 4] 9714 shhee 9 e, 7€ € v DMAPS]
&, DMAP, t]o] 2 2 o] globql 5 Eg)o] Wojyl 0 2 o] 0 1]
23 APz of - shikel, o] &8 Fhsdl ol e A 2] T

[u—

[7d -3 8] A18kel] AoIA, 7] (@) B4 9] R-(CH,),C(=0)OHE 2@ 4F, €] &= ¢4
n 2] ~EAL AH o2 AL EEAL 10-(F A £ A])-10-2- 2 H 7R
(9)-10-((3,7-t1 W & 2 E_6-9-1- D)= A])-10-5 & H| ZH4E, (E)-10-((3,7-
el e-2,6-T] <ll-1- )5 AD)-10-2 A H ML, (2)-10-((3,7-H W e = -
2,6-T] Ql-1-) S AD-10-5 A B FHAE, 3-(SEFE A vl A v d) 2 2 94k, 9
(AT )RR O R o] Fol Xl P o B E HEH = o =
3}1/}9] ;q u]—/\}o] o]gﬁr 71.:5} Oko] /‘j ;q 7\1/] ?sL/H u]—m

7473 9] A1kl hoA A, 7] 3k8hA] 19 -2 E 2h= o] -3} 7Hs g Fol A

AAE 9] (D) WA (1) 5 of = 88l o] 23} 7hHs 8 ol -4
A A o] g4 W
(D) 12-H=e d-3-vmE et
(2)(92,9'7,127.,12'7)-3-(t] W & o
9,12-t] o] ol o] E);
3)12-tH g 2B 3.t v ot
(4 1,2-H 2 Hol 2 Ad-3-t] v & & 3
) 12-v 2 EYd 3t e A F H- ifﬁ%;
(6) 0'1,01--(H W e ot ) Z 2 9k-1,2-1] ) 10-1] &) 4] || =
(d1Zkt] Q.o o] B,
(7) 0'1,01-3-(t] W g o} u] 1) 2 7--1,2-Y] Y) 10-H] 2=((S)-3,7-
e E6-9ll-1-d) v (] ZEE] Q.0 o] E);
(8) 0'1,01-3-(t] Wl el o}u] ) Z 2 741, 2-1] ) 10-8] 2~((E)-3,7-
ol E £ ER-2,6-T] Qll-1-) B 2~ (H] ZhE] Q0] o] E;
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[7d-7-8F 10]

[7d -8 11]

[7d -8} 12]

(9) 0'1,01-B-(t] W go}u| ) 2 7-1,2-Y] A) 10-H] 2=((2)-3,7-
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(10) 3-(t) W el o} ) 2 7h-1 2-v] A H] 2 (3-

(FEtl AT abe) Z R gt ol o] E); 3
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