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—Ap ik K64 BB LS

AWiEERERF 2023 5 06 A 16 B 49+ B ¥45 CN202310720951.5.2023 5 06 A 16 B4+ H
w35 CN202310723466.3. VAAAR X F 2024 4 01 A 26 A 49+ B d35F CN202410115561.X 894k 4%,
P EADA AR AR LAE A A F,

BARAT,

AERNF A —LIM TR BB TFIERAEH, XRLHF ETESNE. RAIEEEHKR. ZEF
HIR R AR MR, RE TR R LA PT iR &40 0 JE R A R A Ao S M 40 &4, VAP AR R R
T fE %1% & AE M e B (#]4e mRNA. siRNA. ASO. DNA %) &2,

HFEFHEAK

HE T RIS IR AR FAFebm e, vA 2 IE RAME i K R R FF, AmILES ST B 4Y.
fid kL, iR ES T FBORIE T 16 AR R R 0 AR KA R AR AR B EAL, 4% B2 4 siRNA
A8 % 24 A mRNA 74 % 3513 FDA $bof ) F s R 77, dt—F 3t T RIS 77 AR A AR R Ao AR K FEN.

R R R AR 5 EALBRBE AR R T A A R, JT BB KRG & G bst, Ragdd
MBI BN B A . R TR (LNPYE A — AP Bt £ AR, R &1 & M. AWkt
. RRFRM. ZoMEFRE, ADNRIBOHBBEEREZ —, LNP 2285 0450 5T 1%
Ji 4% (Cationic Lipid) . IREE, FHERPRI_BEHESBER. L+, MBTHASTL LNP
B AR, TR AIS RO R B R fed i, BRI R AR
REXSELEN

T ZI AR A EAZ B R 8 2N BB R 20y A E s T K A A REIZR, ATHL
KEBFARRER, FR2SE—FFRIFGIER>T.

E AR5
ARPMAT —RHFe4T R BB TIE RS, TH TEE S ARTENT, BH G

KNG LA CN11S8S0104A AT T —E M K RAEARILA R ALK 49 1A & F I8 A 1L
S, HEA HHRERE, MR YR, ZiE#—FARRI, FOE IR M 5 R B S A
PO RB TSR, BB TSR AR P SRR, ERATHRRIZNERS R, Hxf—
o F Thmik KRB LR %, KAAFRLT —E£F 0T & 690 B TR bdh.

AERRBET KOs, REZFETELOE, RS E LR, LEFMRI A FHR:

R4 R5
M
?1 Gy TRy
G N
R3/ 4\Q/ \G3/M2\

Ra ()
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Hodr, B E e ALY AT

ER Az @, REANRET —FHRBAL S, PREMRFRASHOLNERE o, AR
HIOATR; LF, ARRRRASSH ALREH.

US11246933B1 AT ARG R 4R Bk, 45T A 4 8 2 I FF ARG R L4l o A% =T An bt 4
Rift, FFEKFHA ML S B ARRBRE FIRR AR FIR, R34 =T A h g R E e s R e &
MK T RET A A AR A 29 RS . RE YR B T RE bbb Bak & BLAT T £ e 3K . A
Bl Ak T AT A i 4 £ AR, #l4e DLin-MC3-DMA.

ER—ANTE, RRPRET shdhn o, PRk i e S AL RIS RAL N2 KR
KB od, AoAFiibth & LTI a4, Bl B8R, AER AN,

EH—AFd, RENRET KLY, KL RS0 IRE N b 4l &
ATE7 . TR ARG HT MR, E—AFET X, AR TH7T. LU RT AR
HAh A s 97 R TR mRNA JE 3 .

BEH—AFE, RPRLET RS KL R B I ARK N ot 4 &
WE BB T AL,

EH—A7 @, RERRBT EZRE PBF. DR RBAG TR, OIEAITRZRAEA
RE R KRBk 4054 AR K B Hahin &4

BB A d, REPRBET RELNESM . REANARBI L S AL hhinddh, 2R
Ti69F . Bbife/ R &

BEH—AF @, KRR T A LIRA PR B R F &, Q3EEPTELRA A KL EH.
AZ DY R 20 S RAK R Hdh il k.

EH—ATd, REPARBT RKLNCESH . KREAARTEL SN IAL N Hhmed, LM
T AT,

BEERFRFET, PPEFRLABF A, RGAIRSER P og—H RS, Rk, PEBH
Al TR A R A A AR

ERAARTAFTEP, FrifAZ8k f ASO. RNA 3 DNA ¥ #)—A 3K 2 4.

B RERGERFEF, PiX RNA & A F4 RNAGIRNA). 424 %k RNA(ShRNA). R 3L
RNA(aRNA). 1542 RNA(MRNA). ¥ 3F% 5% RNA(IncRNA). #% RNA(mMiRNA). J:#7& RNA(saRNA).
% RGBFLIR(MCNA). A% A ER(PCNA). 5] 5 RNA(gRNA). CRISPRRNA(crRNA)SAZ B4 49
—APR S AP, ik H mRNA, FALHE A E4F49 mRNA.

F

13

T @ 2% b da R AR B AL E AL KB e L.

55 R ARG, B QI MAA R PTREE N FIEEL Bl Cla A7 848 G Con G
Civ Csv Cov Cres Cisv Cran Cisv Crav Cage Cose Coan Caze Cage Case Caan Cage CasFo Css
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“Crao A RIGAA 1 220 MRBF AR oA BRAE. £—RFTEFTEP, Cuolik,
Coutth. Crntish, Contih. Contii. Copttih. Cruti. Con ik, Conti. Cion &2
. Contrih. Crihid. Contiih. Conlidh. Ciolilh. Coatidh. Cootidh. Crottdh. Cioki
LGl Coddh. Cutdh. CogBidh. Casdih. Cogdii. Costidh. Crglidh. Colnik. Cor
A CrAh. Caelih. Claolidh. Crwln. Gtk Clpih. Crpladh. Cloli. Cis
WAL Cigtdl, Ciatdh, Gl Cleiih. Cootdh. Cistadh. Condh, Cratadh. Gk,
Cis Rk, Cos BB, Croliife Me R 09, CrLe AN AT €45 FILC). THR(C). EAKC).
FAKC). ETHRC). BRTHEC). FTHRC) FTHEC) ERIE(Cs) 3-RIE(Cs). RI(Cs).
#RE(Cs). 3-FH-2-T H(Cs). BRE(CH)FETHE(Co). RiZ“Cie AR OIS IMI, FEF—3
S, 10 20 3R 4 MVRBRFHEBRTF (B4, 2. #. R M. a2, SHHR. REALE T o4k
— RS ANIRMEATK, Blde, -1 E S APARKRE. 123 AIRARAR T ABARKRIK, FHK
4% @45 Me(-CHs). Et(-CH.CHs). iPr(-CH(CH:)). nPr(-CH,CH>CH3). n-Bu(-CH>CH>CH,CHz) 3,
i-Bu(-CH,CH(CHa),), E—d5367 £, WAMA D HERK,

“Conn WHRRIEAA 2 £ 13 MRRTFAE S — NSRS AR AR RE, “Capo HIRZ
HBEA 4 E2 20 MRBRTFE) — B AR LBRAR, A—EREFEP, Coulhik.
Cora Wiz, Crofizh. Conhik. Contid. Coolidh. Coglizhidr Coa A RILEN. Cos ity
BF 36 THA(CY) 1-AWE(C). 2-AME(C). 1-THE(Cy). 2-THE(Cy). T HE(Cy).
R K(Cs). R R(Cs). THR(Co), FF, KRB Cos R T OEREE, Hb—K 2 A (Hld
1. 2. 3384 DBRRTFRERTF W4, A . Q. . &, 3K, HEEAETUH—X 5K
RIAEARIR, Hlde, 1 E S AR 12 3 ATRAR 1 AAIRREIRR.

“Cos MR RAREA 2 £ IBABET . £ — A BB ARSA R FL M — DR S A s-ar kel A
R IR, “Can A RIEEAA 4 220 MRER T, BV — DB AMARAF LI — AR S A
RV AR B, AR RAFTETY, Cla A Cog BRI Crp . Cao A
Coio BRHA Cog I, CogMediAe Coy BRI, Coo I BT AR T THRKC). 1-
ABI(Cs)s 2-ABRI(Cs)s 1-THRI(Cy)s 2-THRI(Cy)s RIRI(Cs). THIN(Cy), FF. KiB“Cos
PR OIELBE, BP—REAFIde, 1. 20 3 R4 MERTERERTF(Blde, 8. 5. /. M.

B AR B ERE T AR — R S AN IR, #lde, K1 2 S NIRRT 23 ARARA
1 ATRRAIRA,.

“Crao BIRH R He M F Croo A B —ANEMH RN ZNAEA, HFATAZRKRARKLY.
=TT EP, Cozo BIRH. Cors TIRI. Crpp BRI Conp TIEI. Caro BIRH. Cryy I
B Con BIRA. Cyig TR, Cop BARI. Coo TIE, Coo I, Coo B, Cro BIRHE. Co
TR, Coy BIRE. Csg BIRA., Cry BARI., Cag BARA. Crog BARI., Crig BARIE, Cog BIRA,
Crin BIE. Crn Tl Crpo I, Coltd. Cs I, Co ik, G Tinik. Cre iR
B Cog B, Cus B, Cs BB, Cru A, Coy BIEA. Cs BRI, Cos B, Cra
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TaR A W R ZARA G, RIKGPTERRA QTR T: 2YE(-CH>-). L TH(-CHCH-).
T & & (-CHCH:CHy-) « & T 3 (-CH;CHCHCHp-) « 3 /% #k (-CHyCH2CHCHCH,-) « T2 2 4
(-CH,CH,CH,CH,CH,CHy-), ¥ %, 7GR A BIRE, Hlds, H—ARS3ARET R
ARG TR AR, LR R R T IR A B 9 2 (-CH(CH;)-. -C(CHs)o-). BRAX 49 T 2 2 (-CH(CH;3)CH)-+
-CH,CH(CH3)-+ -C(CH3);CHz-+ -CH2C(CHs),.)+ B89 I & JK (-CH(CH3)CH,CH,-« -CH,CH(CH3)CH,-+
-CH>CH,CH(CH3)- -C(CH3),CH>CHs-. -CH>C(CH;3)CHo-. -CHCH,C(CHs),-), % 4.

“Cois LR AGIR X Cois RN B — A AR RN ZNERE, FATUARRKIAIRNKLY.
“Caag T RIGRE Corg W89 5 — AT ) ZNRE, SFATUORRRKARKLY ., £—
BEAFTEP, Cora BMA. Coo M. Copo BHA. Cro BHA. Copo B Ar Coy IR R4
Ry, TG RIRR A PT L B 35 IR T T 2 A (-CH=CH-)Fo It & M £ (1) 4o,
-CH=CHCH,-. -CH-CH=CH-). T#teIRRFTETHR, #Hldo, H—ADK S ARACTR)IRMAA
TR, G RR T IRARM L TH K (-C(CH;)=CH-. -CH=C(CH;)-). BRAX ¢4 I & M &
(-C(CH3)=CHCH,-. -CH=C(CHs)CH»-. -CH=CHCH(CH3)-. -CH=CHC(CH;),-. -CH(CH;)-CH=CH-.
-C(CH3);-CH=CH-. -CH,-C(CH3)=CH-. -CH,-CH=C(CHs)-), %%.

“Copy ARIRIEHRFE Cony B B —AAMH R MR E, FF BT RN ATIRRA.
“Cars LI RIERE Corg BRI F —A KB R M EA, HFETUURRKRKIRKE ., £—
BT EPR, Cos IR, CogBiE, CogBHE. Cog BRI, Cos BtrIEFo Coy LR R4
Bl Re), RO E R R ISR T B REC=C). BRARRAIRX G I & bk
(-C=CCH»-), %%,

“Co.s BILA R I F AR ERC s BIREY, “Coq BIRAR ISP A LR Cry BIERR,

R EFAREEBYEREH xMRRT” . AFEF A FATHRE © 258 8R T4
5 BATATGER T LR THIAN x.

Ri&E “Ris £ Ry E#YRMALLES My Z B AR x MR T , AFEF R BEF R RR&ME
EBHZFEBEBT (LFERNR-GHREG N BT ) AN fe, LEFAER, 40

WSS
"o , LA 11b P, Ry /& Ry EHIRARAE L My Z I8 M 15 3 A

BRRT .

“HARTRCRETRIERE). RUCY. £ (BrFes().

B, “Crio BRI ZAE LR CLig i, TR ADREADFRARK, AR FHmFTET,
Cs ARBA. Ce MRRA. Ca IRE. Cu QRRARF ALY, THACLOIRRE. T
18) i 49 P73 B0 ARIR R LB R IR F: -CF3. -CH,F. -CHF,. -CHFCH,F. -CH,CHF,. -CF,CF;. -CCls.
-CH:Cl. -CHCL. 2,2,2-Z#-1,1-ZWR-Z 0k, %, @RI AT A AIEFTT A 09184 5 L IR
Ko Blde, 125 ARKE, 123 AR T ARKE,

“Coa ORI RS £ 14 IR RIEAA 3 £ A HKBR TR BALRTFEFATELEA,
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A FIERESH 1. 2 R 3IANARERALE, AR RHEFETY, 3210 TIWREA. 5 £ 10 TIRBEL,
3R 8ATMBM. 3R T ATKAS 3 E 6 TMIRARFRHke), EHRLS ETAHKK. 456
AT 3RS ARKK, 32 4AMREF S £ 6 AWK, ik 5 AR A, ik 6 LI
WA, BRBAAL, FRALOEE Y FRITBARE — ARSI AFARLFAMANIKE, &
bibd S AIRAR E, BEXKFELY, RO 94 R FIVRAA R T OB E . SRR
LT AR, P EE A4 B8R T LA IR AR ST AR IR, —&H R LR A A
AV EBRRT8 S IR, MRBGE 46 b LR O IR, 39 Fl—ak R T 49 IR AR s IR,
—F T A — AR R TG B IRRIE . P BT SO R 364 R T BRAA(Cs)s SR A M A (Ca).
AT H(Cy)s FRTIA(Cs)s FRRI(Cs). FRRIFI(Cs)s IRTH(Co)s FTHE(Co)s IR I H(Co)s
FBI(C) HREAEI(C) TR ZIHI(Cr) REZHA(C), FF. FORALA TR S PR
REAEAIRA, #ldo, 12 SARRK 123 AATRKRAER 1 ARREARA.

“Cyg LI R IR F Cang IR B — AT AR WA E, 3BT A2 BUR SRR IR,
W, E—EFTHEFEF, Cui BIRMA. Cog BIRRA. Cos BIRRA. Cas BIRI A Cou LIRS
RAF R, RHAMATIRAL,

“3-14 BT I3 B 4 ALKARIBEAARRTFA 1 £ SATRLERTFHI 214 TEFSH
FRAEAWMMPR AR, B, SALRTHRImEL R A 5. W, Sifort, LPEdnsf
1.2 33 AR A, A0S —ARENDARTHRIFET., RBASMAN, EHETHEX
ARF. E—RRZEFEP, k3 £ 10 LK, LEARFTERFA 1 ESARERTFHIE
10 LEFAKE;, A—RhFEY, KL S E210LLERE, EABFRKR T 1 E5AKER
T4 5 210 LEFERE, A—RTaFEP, Kt 3 £ 8 ALKE, EARFKKRTFH 1 £ 4
MNREB T3 ESAFFHREL: E—LEoTEY, Rik3 27 ALMK, LAHBARKR T
1 E2ANKERTNIETAEFERE; KiESETAERE, EAHABAKERTA 1 2 IARE
RFW S E2TAEFERE; HiE3E6ALHRE, EARFAKRR T 1 £3MNRERTFHIE6
AAFHERE, KL 42 6 LRIRK, EAREHBRTFA 1 E3INRERTFHA4E 6 LiEFAHKE
Pk S R 6 UK, EARHRERFA 1 Z3NKERTHSE 6 LEFHFRE; ik 5 TE
T, HABALRERTA 1 E3ANRERTH S AAEFEIRE; ik 6 TR, LAHBLA KRR
FAl EINRERTE 6 LEFERE. BIAEOFEL P LR BIRARE X E A AMAE
QIR R, P S J ORI, ROt B RIRA IR E — AR S A F R R F ARSI &,
HPisdE S A RIRAIR b BAEZANEILT, R R A48 24 AT IR IRIR 2 F IR R 494
B, ZaGE ods b E R IORIR, R A5 TARARI R RAR T LR IR AR ST mAFIR, —AL
A A RIAAA AR R RRF 09 3 R A002. BARAE O E b B EMAR, PR —RR
F R BRREARERIR, —RBRERN — DR T8 SR RE. TGS RRTH I AR
A OIEETIRTF: ALRARE. ALFRARE. LKA L (thiorenyl). 71484 H —A 2
BRI 4 AAKRCRERRT: RERTRA, RERTREAFRELTIA, FHRGESH -4
LT e S A LA QISEART: WAk, Zackhil, WaEp . AR e
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T I Ao g K2 5- 2, I S AR S AR QB TIRT: e k. =

RARSIEA . BRI SIR A (oxasulfuranyl). = AR2% 3K R A (disulfuranyl) Aol 4 28R, 7 ) 1

Y RLZANERT S ARMECI T T Zvdo . B edolk AR —odoh il Rl ag &4

%
— BT 6 LA QISR T ke, W aAskah . A A fe A2 IR 2% A (thianyl).
TP A TR 6 AR QISR T: vk, ok, AR IR . IR,
TR EA A RB T 6 LRAR QI ARRT: XA =% K(triazinanyl), Mg &H —/ > 2
RFH T ARKEQIEERRTF: RERERA. RENEREFPRERBIE. FHENS CF
R4 5 AL (EAL T A 5,6-RIA L FR) B RRTF: ZE5%RE. FE5%4.

SRRk, ZAROPER A RO, FE. TS CoFAIRMEN 6 LRI

iag
>

SRR 6,6-RIA LALLM RTRTF: warbwiit, waAFBHA, FF. XKLL el
REFEE AR, IR FARETEEF —ARBANRT, BAFARRIER, REMLE
WAH, EZWNRTTAHRIRART. IR OR LR RIS RS A TR —R S AR
FER A, Plde. R 1 E S AR, 1 E 3 ADATRRER 1 ATRREIRK,

“Co0 7 I RAGRAT 6-10 NIRRT AR5 R F o R IRK B IR (Hlde, BIR) 4n+2 kIR
A(Wldo, BAVUKRHEFNZZN 6 R 10 n )RR, AR EeFEP, FELESAKHER
TF(“Co ZA; o, RKK), A—LTAFEF, FEEATALBRBRT(Co FL; Hlo, 2K,
fldo, 1-Z3fe 22830, FREOELE P ERFRIRE —AREANFIARLIREMESIRELA,
Bk S AR FRA L, AEAEAT, REFHHD UL EFHRFELE AT ORETHE .
FHEREA TR —R S DAIRERBEARK, Flde, 1 £ S ARKRK, 1 23 ARAEK 1 ARKE
AR

“S-14 LR FHT RS B4 AL FARRIGAA HRBR T A 1-4 N5 R T4 5-14 H RS RIR
4 dnt2 FARIRARZ (Flde, BEAUIRAFIEF40 6. 10 R 14 4 oo F)eh R E, v/ 2RT%
ML R BARR. ESH —AREAMNRRFHEFTAY, RBASMAN, EEETIURRIR
BF. BFEABRRAALE—NRANKRPTALITE—AKEANERRT., LFRTEOFLP EREFHR
HE—AREANTIRAR AL E YT A G, W B S AR RFRIR L, EEMELT, #R
FoG M B R THERFARAZAFOBARTHE, AR5 ET, 510 TLEFERMKLY,
H A BA BB T A0 1-4 NIRER T4 5-10 LIRSV 4nt2 FEIRIKR AR EH — L TH_FTET,
5-6 I F R R AR, HAHRH KRBT F 1-4 NIRERT 4 5-6 L RFRIRGY 4n+2 F5 Ak IR
WA, TP AR —ARRTH S AL F R QI RRT: ok, kot frgon k. Folkes
HMANLRT S ALFE ORI T Kok, abed 2 ek 30 FIEed 3L ol Hfo frolod 2L

k_‘_.

TSI ZA L RTFH S A QIR RRT: Sk B A (e, 12408 e AR

el FEIMA S OB T S AL F RO RR T Wk, A AN R T
6 LI E R QI NIk T o SRR B A, RO AA LR TG 6 LA s KR
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kR, e A feleR R TS ZA RN L RTH 6 AL F AR iRk T =%k
Faveh t, FHIRHSH —ARBF T AL F RO TR T: AR E IR RETE A
FoRRZ IR B A, T 5.6-VIR I SR A RIR T R Bl vl RS =g

ESIE & F S LS NN aor S S S N S S S

72{_
Ak RGHIR A FOTRe R RO FoP R ek R AR . R pIkEAY 6,6-

IR Ze F A O T Aok, ok, okl ek, CEER. BURARIL. BRI ek
R, 2GR A AT —R EARRIAELRIRK, #Hlde, 1 £ 5 ARKRE. 123 AARRER 1
ASBRAX FR B,

“FABAR IR S A EERR IR
PSRBT R IR AR AR RGBS X, Br-O-ndk. Rk, T E2IL°245-0-CHs.
AF I HAR - B R AE T VAR S A BRI, T A h AR IRAK,,
GRS e AL B ORI, BRI FEAEFAFAARE G AN AR R
MARAARA LR, K R F R RTRF RN KA SRAR AR
AR, WAk, B SR, IR, FRAPEFAF AEARKGLR,
T 0 SR T LA IR K s 2 TR IR T &j%\ -CN. -NO>. -Ns. -SOH. -SOsH. -OH. -OR*,
SON(R®®),+ -N(R),. -N(R")3"X", -N(OR®)R. -SH. -SR. -SSR**\ -C(=0)R*. -CO,H. -CHO. -C(OR*),+
-CO:R2, -OC(=0)R*, -OCOR*™, -C(=0)N(R?),. -OC(=0)N(R"™),. -NRP*C(=0)R*, -NR™CO,R=,
NR™C(=0)N(R™),. -C(=NR*")R?, -C(=NR**)OR?, -OC(=NR"™)R?, -OC(=NR*")OR*, -C(=NR**)N(R*"),.
-OC(=NR™)N(R"),. -NRPC(=NR®)N(R"),. -C(=0)NR®SO,R*. -NR®SO,R*. -SO,N(R®),. -SO,R%.
-SO0R#., -0SO.R™. -S(=0)R*®. -OS(=O0)R*. -Si(R*);. -OSi(R*);. -C(=S)N(R),. -C(=0)SR?.
-C(=S)SR*, -SC(=8)SR*, -SC(=0)SR**, -OC(=0)SR*. -SC(=0)OR*, -SC(=O)R*. -P(=0):R* .
-OP(=0);R* . -P(=0)(R*);. -OP(=0)(R*);. -OP(=0)(OR%);. -P(=0);N(R®),. -OP(=0)N(R), .
-P(=0)(NR™),. -OP(=0)(NR"),. -NRYP(=0)(OR*®),. -NR®P(=0)(NR™),. -P(R%);. -P(R*);. -OP(R*),+
-OP(R%);. -B(R*®),. -B(OR*),. -BR®(OR®). k. mAbni. M. i, M. &k, 54
Faler A, Hb, BARK WAL B R BIRA. FEAALEF IR0, 1. 2. 3. 4
&K 5 A~ RUKHETRAR,
RA B RT Lo AAE EAE =0, =S. =NNRM),., =NNR®C(=0)R*, =NNR®*C(=0)OR*.
=NNRPS(=0),R*, =NRP FH=NOR® J1X;
R™ W9/ R 2 ik AR AL BARRA. AL Bk, HORA. AIE. FARLEFE, AEH
A REEBESUTMATEREFEIR, b, HARE B B IRRE. 30K F8EF
ZeF EAR S HAR 0. 1. 2. 3. 4 K 5 A RUARIRK;
RO oAk T Mk B : &L -OH. -OR*, -N(R*);. -CN. -C(=0)R*. -C(=0)N(R¢¢),. -CO,R*,
-SO:R#, -C(=NR®)OR*, -C(=NR=)N(R*);. -SO:N(R®). -SO:R*®, -SO,0R®, -SOR®, -C(=S)N(R%),.
-C(=0)SR%. -C(=8)SR*. -P(=0):R*. -P(=0)R*);. -P(=0):2N(R*),. -P(=O)(NR®),. #.&. RRIH&.



10

15

20

25

30

35

WO 2024/255415 PCT/CN2024/087231

M, AL O, A FAMEFE, AEFAARPEALESUATLREFRAREFER, £
b AR WAL B R, & ARZHAL 0. 1. 20 3. 4K 5 A REE
B AX,;

%
e

1t
i
¥
sy
S
b

Re (At 2 itk B AL B AR, AL R AR, IR FRAMLEFE, K
HAA REAR AT M ETRASLF AR, b, SARA R ik A 2HK. F

EAZFERZ AL 0. 1. 2. 3. 4K 5 A RUAHRK;

RU G EAN IR T H% B BFE . -CN. -NO,. -N;. -SO;H. -SO:H. -OH. -OR*, -ON(R),. -N(Rf),, .
NRM;* X -N(OR®)RT, -SH. -SR*. -SSR*. -C(=0)R*. -COH. -COR*. -OC(=0)R*. -OCO,R*.
-C(=ON(R™),. -OC(=0)N(R™);. -NRTC(=0)R*. -NRTCOR*. -NRIC(=0)N(R,. -C(=NRTORe*.
-OC(=NRf)R* , -OC(=NRTHOR* . -C(=NRHN(RT), . -OC(=NRHN(R), . -NRIC(=NRT)N(RT), .
NRTSO,R, -SON(RM);. -SO:R%. -SO,0R®¢, -OSOR*. -S(=0)R%*, -Si(R*)3 -OSi(R)3 -C(=S)N(R),.
-C(=0)SR*. -C(=S)SR*. -SC(=S)SR*. -P(=0);R*. -P(=0)(R%);. -OP(=0)(R%);. -OP(=0)(OR*),.
AL AL WAL B ORI R3O R AR, b, BARAL B REA K
WA, IR, FAFEFHARI AL 0. 1. 2. 3. 4 K5 A RERERRR, RF B RETRMKRA
T 455 AT R=0 X=S:

Re p9E/Mk s ik AR, RN, WA A, MR FA. FREREFE HF,

AL WA RN B RIRA. FAAR T RRTHA 0. 1. 2. 3. 4 R SA REAEIR
R

RT e9FA R ik g A i, AR B BRI, Rk, k. LR
HAA REKAS S mERERRFTEIR, L, S0 HA A SRA. £#30K. F4
FoleFHARZIAE 0. 1. 2. 3. 4 R 5 A Ree LA IRAR;

Re AN IR HR: BE. -CN. -NO». -N3. -SO.H. -SO:H. -OH. -OCis %4k, -ON(Ci¢ 4%
H)ow N(Cig BA)ow N(Cig B2 X . -NH(Ci6 32X -NHo(Crg 228X -NH;"X. -N(OC\6
BHNCrER). -NOH)(Cr$238). -NH(OH). -SH. -SCi¢¥dh. -SS(CrsJ23). -C(=0)Cig 32 3k).
-COH. -COxCi ) -OCEO)Crstzh). -0COCrs)EH). -C(=0)NH,. -C(=OIN(Cig 422)a-
-OC(=0)NH(C\ }2.38). -NHC(=0)Cis #4). -N(Cis BEIC(=ONC s ¥24L). -NHCOAHC 16 }235).
-NHC(=O0)N(Ci-¢ 4.3 )2+ -NHC(=0)NH(C1.6 }2.2)+ -NHC(=0)NH,+ -C(=NH)O(C1.6 }2.5) -OC(=NH)(C1-6
). -OC(=ENH)OC 16 }7 & . -C(=ENHN(Cr 23 )2« -C(ENH)NH(Crs &) . -C(=ENH)NH; .
-OC(=NH)N(Cis % 2 )« -OC(NH)NH(C16 #% £ ). -OC(NH)NH: . -NHC(NH)N(C.¢ % & )2
-NHC(=NH)NH;. -NHSO(Cy.¢ %2 3). -SON(Ci6 %4 )2. -SONH(Crg3) -SONHa. -SO,Cr6 055k
SSO00C L EHE . -0S02C1 A -SOC 16 3EH . -Si(Cre A3 -OSi(Cre )3 -CESN(C g 3420
C(=S)NH(C s }%28) C(=S)NHz. -C(=0)S(C 16 }%25). -C(=S)SC s B2 E . -SC(=S)SC .6 1 H + -P(=0)2(C16
K AR). PEONC s A ) -OP(=0)(Cig R2)2s -OP(=0)OC ¢ 44 )2 Crgtndh. Cre BRI, Cr-Co
Hidk . Cr-Ce I, Ci-Cr iR, Co-Cro A, 3-7 AR, 5-10 TRFHR; RFEAME Ree IRAX,
ETHLHR=0 X=8; £+, XHRET.
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THHGRAET ERALOBERERHRTF: 4. -OH. -OR®, NR®),. -CN. -C(=0)R=,
-C(=OIN(R%),. -COR* . -SO,R™, -C(=NR™®)R*, -C(=NR)OR, -C(=NRZ)N(R); . -SO2N(R*®), -SO,R <.
-SO,0R®, -SOR®, -C(=S)N(R*®),. -C(=0)SR*, -C(=S$)SR*. -P(=0),R*, -P(=0)(R*),, -P(=0);N(R*),.
PEONNR®),. (k. mMRbih. M. ik, SRk, 2R, FhPAZR, RAEHERART
A Re KA AR IRARZE SRR, £, FMN0A. F. A SRR 2k, FA
Aol 5 AR T HAR 0 1. 20 30 4 X SA RUAEIRAK, BILF R2 R®, Refr RYU4m FFTIE,

AR R AR A R L BALHEAZBR (DNA) SAZE B (RNATF AL 05T, #BaT
# E ) B3R RRF154# RNA (mRNA) . £ RNA (miRNA) . «F3h RNA(IRNA). #4738
RNA(saRNA)F B X F A% FHBR (ASO) F. R it — FALF 545, (LG54t g RAF. NI-F
FAURIE. S-PRAAE. 5P A ERZ—REAE . mRNA 5 FA4H EQRABE, ETik—F
SREPIEARF), BRNERRERT QB ARERT 5 BF (5 cap) « SEHHFR (5 UTR) .« 3
EFRiFR (3'UTR) « 2 RIRFHAF 7] (PolyA) . miRNA 4155,

“FRBFARRIGALIE pH £ TRBFELNER LT, E—RFkFXF, MEFRAD
FIANER .

MR RIBESE pH £ T RFRAGEA ST, Gl R pH &4, PHIERE6 6
FAERRTF 1, 2- 2B REH A sn-Hh-3-5888 la sk (DSPC) . 1,2- =1 & 55802 -sn-Hod -3- B8 B4 Rk
(DMPC ). 1,2-=5h B2k -sn-H b -3-88 82 A2 5% ( DOPC ). 1, 2- =45 A8k & -sn-H b -3-85 8% 245 ( DPPC ).
1-AZ A BE R -2- 5 Bh-sn-H 5 -3 -85 BR A2 4%, (POPC ) + 1,2- b Btk -sn-Hih-3-85 8% ZAEE A (DOPE ) .« 1,2-
ZH &R sn-H b -3-5888 ZEL A (DMPE ) . 14248 Bt 223 Bk-sn—H b -3-54 82 L B2 Ak (POPE)
1,2- A=A Bt -sn—Hb-3-55 88 B2z (DPPE) .

e MM IR R AR AT AN ST 69 ) RO SR 2 R B AL R MR IR T, ey e R B ER K
£ BB A A I S A RR T RG0S, MR FF T, AR L BB A A A2 E B2
AGEE, BYBE, BLYBE. R, AMER. ShA. SRR, oA FE. LGB, REGER.
A BB K G BT,

CREMIERIBESH REDIMoAMRAa 0T, LT XT, REWERARTZ
B3 (PEG) M5/, LBy REGIBA, WA RF L, FKM., 0G0 55
JRABRRE =4 T =T 120

“RER R BUAL” R AGSH NG A T SRR R T ek

A AT MK ARG SH AT AN B AR E, 1l dels. AR RS, A IEMAE N T
VAFS v AR P A R A 0 3T A2 . AR B 69 A 4 oT e AR AR B 89 7 60 A AT o, B IR o o Sk SR B E3T
L EATN

AR RIFBE TP RE . mEE. R ABSE R R RREGERRE AL, XH
X EFERT R IAAE G — AP R G AR, ASPT 6 438065773 Aahif 6 77 693k, B A R 4mR) o T
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PR N

AL RIEHF ETEHLGE R TRV H LRI RARMRLE, €NET
EOEFAMEENER TS ELMRER, TRFERTSLEGEN. MHEA. EEAREF, 54
3944 2 AL/t AR AR, SRCA A TRANE M 3 R 20, (T feadis) RE AL odh e e B 1
BN

BF P HEZ GBI R R R LSRR E RN, FleBs RS REERARYRA L. A
BT ee Bey RN, 47, 4. 55, ESNEGERRE NN-ZFRZ . 5&FA. f=
B LB, LM, N-FRIERERESFE.

B AL A 84 o AR B ST VA X AR &, BB Moy XML B R X B R BT S )ik, £ & 2.
BRFENG LA ERER, BB HAR, TUMLHBREL, BERVALLLEHER B
£V RETENEANETLX, Bl EMRLEN PEBE, 2R TRALANB Y, RERFNT
CAVE B 9B,

LT ARMAAMB G| G0 il th, Brididh, ABAN. Dame. DAMEASL. M. 5
Hh. HR—-AH. FRoAH. BAREL. BFRE. SUubd. Bdh. sudh, BAGIeIRER. AHER.
FBR. AURBR. AARER. FERAE. REAME O ZoEMI. RMY. AR, ARAL. AR
CER . FEih. RERE. hERE. ARWER. BiRsd. AABRE. MERL. KW, e,
. AR S, BB E. FL8RE%. HEammi. BHeRe. AVRE. P,
MEERE., SRS, ARARREFZRCHRES. BT AAIBE &0, B4l ik —

5
=
#
=
P

AH AR RERKORBR, BIRR. W _BR. FE5AR. BhkbFHkmms. KRB
045 TR %&ﬁ\%&ﬁ\%Tﬁﬁ\iﬁﬁ\ﬁ;&ﬁ\%i& % B RoRE. g
gk, BRI, AR, RPE. RRFTRAE. FERTRAE. E SN 8

EAREA L . W ORARTA L. ﬁa%ﬁ\ﬁﬁﬁﬁ\ﬂﬁﬁ\%%@ﬁ\@zﬁﬁ\W%Mﬁ%c%#i
TILH LT OELRTFRAERBEBREIEBNMET, Fliodh. 42, 47, 45. 4%, DAL ENE.
EipA g BT, QEERRTE. PR, woke, Tk —TE. =Tk, 20k, LEF.
ik E AL L, Bl R Bk, FBERE. FABERRLF (I ANL Berge S. M. et al.,
"Pharmaceutical Salts,”J. Pharm. Sci., 1977;66: 1-19, 3] AsbAk A &%),
g R ETOIB AR T ABP, (BRI B iR A, B, LA RE (4o, B

L. LE. FVERVRRAL KRS (B, FEGRA. PEGBARFE LK RA)F/RAEA N,
Bk, HILEN4, Blde, RKREBIe, £BHKE. BTHR). 4. #H. B, BE. LE BESHW. B
Fa/RH. E—EFERTEP, ZRERA, A-LTRFTEP, LRBERFADY. AT LR
B ARBA BB Fa KA,

R, CTER IR E AR TP T A AR MAL

RAEZ LR, TR, ARG ARIB S F I RE B AR E A . AT M AL BT BT B A 49
YER, CIERGER. FEAFSORAN T ERE, RERKARLE AR, BERERABENERECETHET),
OISR A T4 BA BRIk . R R AT A A (TR 1496 97 7).
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W, HAE M A A FRAEAT R BAFE D R A E . B RAURE B HARA R PR
fREYARFE, KA AL DBEMAA X ZTUARBETIEEMAL: #ldo, 295 4. Hhaoh
BRI A F . FIETT AR A HERRZIRA W FIRE AR AR, AR QST L ER
TR H 3 E .

FRAE B AEBLE, TR, AR MY SN 6 T A TR EG T . AR R ITAE
P RARBSF A0 E, REE KA. BRRKER XG—R S RRER R Led®. Hihia
BB AR ERIBR R ARE L CHERAN, BAANE, CAESF ER. BRRKENT
AP REGT AL, RBSTA T T QIEBEL ARG IT . IR Ik I8 AR 0 R R B
BIBR AT ANE AR E.

FRAE 5 AEBLAD . F 0, RIAL R M S LS TG A 3087 R RATRG R 5 . AR R A&,
REATG HkF. BREXRAER X —REMERGE, KFLkR. BERRELLNE. B
AAMNTRGH K E I LIRMEA RS LCHNBAN, BRANNE, CERG KRB, BFRBIEY
AP RERG AL, R TG A 2 F T A LS E SRTAB 09 &, B3R 26 TR 24 7 69 FREF 2L
ReYE.

“LBATVA BAR K ARE R IGF I RIRR SRR A St L eb T A, fide, KXW
SIS BT RS T R F R B o FARKL T, RS CHFH —REL—LEH A R

M.

AR EHRF X

AIF, “REPLSW I RATeE4, L% b THEZN%., REE TR, ZEHFHK
RILARF AR,

ALF, (SHBMITELG G ke L, BAAESAR T o) sdh, FEY & (R AF B A BLIA) AT
HOAFFMRBLRSMIGOLASEN. b, RIEFHMNE, KREPH QISR HRLEME
FRERSALTT VA Z A0 B 697 X B, ERE 8 B LR M XA E LS, — AT RS M 5T R e TR
THATH R AL FMR, MR EDHZTHGLEHFMH K.

BE—AEkFEY, AERFAXDEY, XAHFEETRSGE. REEEK. L5 FHE
K ARF AR

R4 Rs
M
% Gy TRy
G, _N
R3/ 4~Q \G3/M2\

Rz (1)
o,
Gi o Go Ak Wik AALF 4. Cry AT Cop AT Fe Coy AM I, HAFR MR
— K Z A Rar A
G A Gt EKRAZA 3. 4.5, 6. 7. 8 9. 10, 11, 12K 13 MR T;

Rei ARk ) Ho Cria 23k, -Lo-ORgav T -SRy #2-Lo-NRURy;
11
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G3it B Cars AEETITH . Cog AT E A Cong AET A, TERRM— DR EA Ras IR

Ros 2 23bik &) He -La-OR4s -Le-SR, #2-Lo-NR.R 5

Lo 2% 23k B A4 A Cig BARE;

Ro#w RO MR 53k ) He Crbidh. Coudftiiide 3 £ 14 T4

Gaik AALFEE. Cre IRI . Cog M A Cog THIL, AT AR F A Roa A

Res #3530k ) Ho Crebtdh. -Ly-ORpe -Lo-SRy #7-Ly-NRuR

Ly 4 3 032 § 1055484 C I,

Ry Ao Ry MR 23k ) He Credndh. Cao3REA 3 £ 10 LK,

KA EEEF) —ANRBRTF LGB Ras HENEBENRBRTF —RBR Coy BIFRAR 3 £ 14 T
LA, HAEERE—ADR S A Ry IR

Ry R Mik &) He B&F. FA. Crgltdh. Crs BRI, -Le-ORen -Le-SRe #7-Le-NReRe;

Le Jk 5 Wik B AL 4 A0 Crg AR

Refe RO AR 53k ) He Cigbtdh. CopdRsid= 3 £ 14 LKL

M, Fo My 32 35 Bk B -C(O)O-. -OC(0)-+ -O-. -SC(0)0-. -OC(O)NR-. -NRC(O)NR-. -OC(0)S-.
-0C(0)0-. -NRC(0)O-. -SC(0)-. -C(0)S-. -NR-. -C(O)NR-. -NRC(0)-. -NRC(0)S-. -SC(O)NR-.
-C(0)-+ -OC(S)-. -C(S)0-. -OC(S)NR-. -NRC(S)O-. -S-S-#7-8(0)o>-;

Q& A4, -C(O)O-. -O-. -SC(0)0-. -OC(O)NRf-. -NRC(O)NR+. -OC(0)S-. -OC(0)0-.
-NR{C(0)O-. -OC(O)-+ -SC(O)-+ -C(O)S-+ -NRg+ -C(O)NRg+ -NR:C(0)-+ -NR(C(0)S-+ -SC(O)NR¢-+
-C(0)-. -OC(S)-. -C(8)0-. -OC(S)NR¢. -NRiC(8)O-. -8-8-. -S(O)r-. LR FEFoTwkrz i, HF,
B A T KA SR Bk B AR Ak — AR S A RAERAK;

R¥#k s Mk ) He BE. I Cro&. Crio @RI A. -LrORp -LeSReA2-Le-NRR g

Ledk 5 3it § 4034 F0 Cry IR

Refe ROk Mk 8 Ho Criidh. Couifiidide 3 £ 14 TRKRE,;

Ry o Ry AR S Motk ) Cung BRI . Cano Mo Cano Bk, H sk — AR Z A R R, AR
P — AR E AT I AL B T AR -NR Ak

Ris B sibit ) Ho Ciop#k. -Le-ORg. -Le-SR. #7-L-NR.R;

R Fo R*& A 4R Z Mk B H #2 Crao KI5

Lo AR 52 Mk B AL 4 e Cigo ARIK

RoA RO AR Z 3k B) He Craotidh. Coudilnide 3 £ 14 TEIK,

R; % B CN. -OR,. -C(O)Rg -OC(O)Rg -NR’C(O)Rg. -NRR’s. -NR”C(O)NRGR 4 -NR’C(O)R,+
-NR’S(O):Rg. -OC(OINRGR’s. -NR’C(O)ORg. -N(ORH)C(O)Rg. -N(ORy)S(O):Rs -N(ORG)C(O)OR
N(ORG)C(O)RR’ys 3 £ 14 L5 HAe 5 & 14 TRFH;

R, Ry AR 5. 3it @) H. Criolih. Cao A A3 £ 10 LA

R7HR 7 Mk B H Ao Cre ik,

RyFo Rs AR izt ) Cigtdh, HERM—A K S A Re A
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KA Riw Rs HENEBABRF AR Corg BIBHEN 3 £ 14 LELERE, ERE—A
K Z A Ry A
Ry ZR 23t A Ho &, #A. Cuetidh. Cs BRI, -Li-ORy. -Lg-SRy #7-Le-NR¢R’¢;
Lg 4k 5 #itk L F 4 F Cig BITK;
Rafe R'a4k 23k ) He Crg k. Coua SR 3 & 14 LR,
BFH—AFFET, KEAFAXOAM, REHF ETHEZNE, REEFER, 2570
R ARF MR, IAH KAy £ H):
Rs Rs
R,
HO\H‘_SI/N\\e)fb/Mz\R2
(0
A,
a=l. 2. 3. 4. 5K 6;
b=4. 5. 6. 7. 8. 9 X 10;
c=1. 2. 3. 4. 5K 6;
d=0. 1. 2. 33X 4;
ctd=3. 4. 5. 6. 7. 8K 9;
H & H 4o AP AT

G # Gz

BE—AFE#kFT KPP, G AT EF-ASEFTXP, G A Crn ARIRA, #hit Co ikt
T, Kk Cre AATIRAE, ik Cog AETIL; AH—AEHRF KT, G b Cos AEERIR,
Hik Coo HAETHA, ik Cos BRI, AF —AFEHRF AT, G A Cops AT A, Rk Coy
HETBRE, Rk Qe AT RE, EH AT FTXNT, G ERE—NREA RaBRMKR; EF5—
AFEAFT KPP, GIERKAK 1. 20 3K 4 M RaiBAR; AF—AFkFTXP, G REIRR,

BE—AERRNGFERFXT, GiEAMRFHR., CoBMBrRE. Cuo AR TIHEF Cro AT B
Ky EHB—ANBBRGERT KT, Gitf Co ARIIRA. Co AR T AA Cos A TP, £
BABARTFT XY, Gkl Cre AHBIRA; EF—AZAKRNYTRFTXP, Gt A Cu
AT,

E—AEaFT P, GALTER, A5 —AZEFTXY, GA Crn ARTRIK, Kk Co Ak
IR, ik Cro AHTIRA, Kk Clu AHETRA, EH—AFH-FT T, G b Conn AT,
Hik Coo HAETHA, Rk Cos BT, AF —AFHRF AT, G Cos AT A, Rk Co
HERRE, Rk Cre A8 BRE; R —ANEEFAT, G HFABE—AREN Ra BK; £FH—
AFEHFTXP, GIEhMAR 1. 20 3K 4 M ReiBR; S —ANFkFTXP, G RHIRAR,

BE—AERRNGFERF KT, Gib AP, CoBMBRE. Cu AR TIHEF Cro HEA T B

B B AN FRRGEHRFTRT, Grit AtbFdE, Cla A TR, Cu AR TR Co At
13
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Weak; A% —A LI ERF AT, Goik BALEHR Crg A TILR, £ 5 — A BIIRAY R K
T Grik BALF bR Coy B TIA,

E—AFErFXT, G GOEREA IAHRT;, EF—AERFXP, GiF GHIERAE
HANBRT; EF—ARRFTXE, G GOEREAN S ARRT; £H—4FhkFTKF, GiF
G EREAH 6 MERT; EF—AZAETRY, G GOEREAD TIMERT, 5 —FkT
A¥, GA GWEREN B MERRT; EF A FRFRTY, GHF GHEREND INMHRT;, &
B—AFRT AT, G G EREAD 0N RRT; £F—AFRFTAT, GA GHERAA 11
NRRTF; BB —AFERT P, G G EREH 12 MRRT; EAF—AFhFTXP, GG
EREH I3ARRT.

E—ARRBNFRTRT . G G MERAA 3. 4 50 60 70 B9 MRET; EF—AR
ARe)Es Xb. G GedKRIEA 4. 5 6 MRTF; EF —ANZRIKNEHRT NP, G
Gt KEH 5 R 6 MRBRTF: ER—ANBRKNLET X, GiA GodKEHA S5 6 R T A%
Rt EB—ABRRNERFRT. G G EREA 6 K TARET.

Raei

E—AFRFXT, Ra A 0 AF—AFRFAT, Ra A Coakidh, ik Cuokdh, #ik
Ciglidk; EH =A%k XF, Ror A-L-ORas; f£5 —A%3EF X P, Roi H-La-SRy; EH—A5%
#7 AP, Rai A-LaNRuR ..

E—ARERERFXF, Ro Lzt g H A Cpbid; EH—A LK FEFXF,
Rei #25it ) H A= Cre BRI,

G;

E—AFHRFTXP, G A Con AT, ik Coo BB IIRA, ik Coo AU TIRA, it
Css HHETIA; AR —ANFHFXP, G A Cons BRI, EF—ANEHEFXTP, GH Crud
R ER—AFRF AT, G FRRE—AREA Ras RAK; EF—AFies N¥, Gsifit
WAL, 20 3R AN RaBRAR; &5 —AFks NP, Gy RAHRA.

BRI FEHFTXP, Gk Caro B TIRK. Coro BETHRAe Coro BHT A, £
B—AFAREG LT AY, Gihf Coo AHTIEE; B AT LK THRFXT, Gk H Csy
B4 TR,

Ras
BE—AFERFTRPT, RoyH H EF—AE%FXP, Ry H-L-ORy; EFH—AE#kFXTP, Ra
jb'La'SRa; /éE% #/Pif}léifi\qj » Raa jb'La'NRaR’ae

L.. Ry R,
E—AGT K, LA EA—AFF X ¥, Loh Cow TIA, 4hik Cr BRE,
14
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ik Crs TARA.

E—ANBRRGG T NP, Lo AR AF A Crli B 5 —/Z ARG 4677 X
B Lok BILFEA Crg BAR L.

B—AFRFRT, ReAH AF—ANFEHEFXP. RaA Coadelh, Rk Coohilh, ik Cis
I ERANFERT NP, RoAh G IR, Rk CopoIRIA; EF—AFE#TXT, ReAH3E
14 LRI, ik 3 £ 10 LRIFK,

BE—AFaE XT, RuAH;, E5—AFE#FXF, RuA Cuaidk, it Cookidl, %Kik Cus
A EA—AEFTXP, RaoA Gk, ik Cuofid; EF—AEkFXF, RuH 3
2 14 LR, Hik 3 £ 10 LA,

BN R ERT KT, RoA R ARIHEH H Clphtdh. Coioiihis 3 £ 10 LK
Ky AR —AFRRGREST AP, ReA R ARLIL H HA Crelnik,

Gy

AT AP, Gy ANLFH;, ER—ANFEkFT AT, G Ce TRA, Hik Cry BITK,
Pk Coa BALHA, Rik Cos BILK; EF—ANFHRFXT, Guh Cog WK, EF—NEHRFTXF,
Ga ) Cog tet; BH—AFiF XY, GoEERE—AR S/ R R, £EF—AFkFXF,
Gy MBI 1. 20 3R A4 Raa R EH — AT AP, Gy R,

E—ANEARGTHRT X, Gt Cra BIK. Cog B A Coy BRI, £ F —A B HAR
FHHF KNP, Gt A Coa BALE; EH—ANEEIRGEHEF KT, Gt Cos BAIE,

Raq

E—AF#RFXT, RaaHH; £FH—AER#EFXTP, Ras b Crotidh, Kk Cutid; £5—4
F#7% X¥P, Ras H-Le-ORp; EH—/NFE#F NP, Ros A-Lo-SRy; £5 —A%#875 NP, Raa A
-Lo-NRpRp.

E—AREIRGERF X P, RosRIKik f) HA Clelhidh.

FANEHRT NP, RBEEF —NERT LA Ras B CMNEEGRRF —RE X Cry BRI
K, HARFR Cro BRI, RAFH R Cor IR, EH—AFF P, BBER-RRT
LHPAA R HENMEHRR T —RER 3 E 4 AREHE, AR 3 E 10 TERERE, it
MR IETAREIRK, ER-—NERFANT, EHER-DRET LGP Ras HEANTEZEHBRR
F R R IAR— DR B A Ry K EA—ANEss NP, BHEF —DRRTF LA
Ros BENEBGBRBR T —RAY RN FERIL 1. 2R 3D Ry R, EF—AFieF AP, E8A
Bl — A2 BT B8 A Ras 5 € N3EE G BUR T —22H Ahd SRR,

E—AE ARG R NP, AR —ANRKBRT LA Ros HEMNERGHRT AR
Caio BIMAR 3 £ 10 LRLEIRK; AH—AERRGFE®RS T, EEER DR T L9AA
Ras 5EMNEEBRRF—RH R Con BISAR 3 £ 7 AL FIRA,
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Ly» Ry R’

FE—AFRT XY, Lo AER E5—AFhT X P, Lh CeBITA, ik Cry BERK.

A EEARNTARFTXF, Ly IRk §Iufitf Cry A,

E—AFEaFXF, RohH H AF—AEEFXT. Roh CeRE, Kk Cuik; A5 —4
F# NP, Ro A Crao BRI, ik Cor IRIRI; £ —ANFkT X P, R 3 210 TRIFK, £
#*3FE T ALK,

BE—AFaE KT, RoAH; EH—ANFERSXNT, R Cuehidh, Rk Clnlk; £%5—4
T XP, RbpH Gk, ik G 3R, AEF—AFkr R T, RuA 3 E 10 LLIRK,
ik 3 £ 7 LK,

E—ABERGEEF KT, Rofr Ry 33k ) H. Cgttdh. Cor MEEA 3 £ 7 LKL,
BH A BRI TFT KNP, Refr Ry R LHik ) HA= Crolidh; 7 —ANERIRe T35 X P,
Rpfe ROp AR Mk ) H Ao Crad k.

Rag

BE—AFF KT, RghH H; AF—AFEFTRY, Ry HRF; AB—AFEFTXF. Ry A
O A —AFRFXF. Regh Culidh, hik Clalidl; BF —AF-FXT. Ry H Cy 0K
A, Mk Cre BARMA; B 5 —AFsF AP, Rig H-L-ORe; £ H —ANFE37 AP, Rig H-Le-SRe;
BB —/AFEHT AP, Rig A-Le-NReR ..

BN EBRAR T KT, Riglkzibit B H B&. RE. Cooltdid Cus B ARUIRA.

Lew R R

E—AFkF KT, LeALF;, AF—AFkFXTP, L Cy A, ik Cs B, £
2% Cry BIRH,

BB R Ty X Py L B0 2 Mitk A AL F A Cro IR £ 5 — AN BAR) 565 X P,
L.it A4 Cy A,

E—AERT NP, ReAH;, 5 —AEETXP, ReH Crodilh, Hik Co Ik, Rk Ciy
IR ER—AFERFXP, ReAH Cruy i, Hik Criofiiik; EF ALk FXP, ReH 3
E 14 AR, ik 3 £ 10 TRIRK,
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My Z 8] A [ 2 ANBR R T A —ANFEHET NP, Rig & R IR ES M ZF R 3 AR T
BFH—AFHT KT, RigfE R LTRSS M Z R A 18 4 MR BRTF; 5 —AEkF NP, Ri
£ Ry LoyBRRAEEE M XA S AR T; AB—A%AEF X T, Rk R EHREREEE M,
Z ARG 6 MERT B —ATRS AT, Rk R ERRIZES M Z WS 7 MBRT: &
B—AFaF KNP, R R EWIRARAE S My 2R A 15 8 AMRRT, EB—ANTkFXP, Rig &
Ri LoyBR s s M Z g 9 ARERT; B —AFHkFXT, RiA& R Z9RKREEE M X
Rl T 10 AR T

E—A5a7 XP, R Ry EHRRIEZES My Z AR H 0 ARBRTF; £S5 —AEsky X P,
Ris £ Ry EORARALE S Mo Z ARG | ABRRTF; £H—NFEHEFXF, Rk R EHRKREES
M, Z R [& 2 ABRT; EH—AFEEFXF, RigE R EORKALES M Z ] g 3 A 88T
BH—AFHT XF, RigfE Ry BRI E S M, Z R A 18 4 MR 5 —AEakF NP, Ri
£ Ry ERIRRALE S Mo Z MG 5 AMRRT; B —A%AF XY, Rk R L9RRKRILES M,
Z a6 MRRT; EB—AFEHEFXF, R R LIRSS M, A E1E 7 A8RT; &
B—=AFHy XFP, Rigfe Ry EORRARALE G My 2 H A 18 8 ARRTF; 25— NTai X P, R
Ro L#yIRARAEE S Mo Z )[R 9 MaRT; AB—AFE#kFXNT, R R LeyBRIiLEE Mo
] Al f& 10 ANBRR T

FE—ANERRG TS X, R Bt Ho CrLg ik, -Le-OR, #-L-NRR’¢; % —/AF
Ak 52aey NP, Ric ARt ) Hofe Crili; A% —AZRAR LT NP, R iRZ it A H
Fo Crighdh; BB —ARARNYT#F NP, Rttt § HA Cottdh; &% —A4 RAKE Tk
AP, Rt i H A Crodtdhs ER— ARG EHET XY, RiRiMLl HA Clulk

£
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AR FHF X TP, R R KR EWIRARIEE S M, 3 M, Z 1 |15 0-10 A3 F;
B —ABRARI T35 KNP, RigfE Ry R Ry EAIRARALES My 3 My Z A 1 0-6 BT &
H—A BRI EFHRF RF, RisE RIR R EORKIEES M R M Z 1[5 0-4 A8BRT; £%
—AEERA TG AP, R R R Ry Ea9IARAEE My R Mo Z A g 02 NaRT; A%H—
AN EARGFEHT NP, R R R Ry E#)IRARLE S M 3 My Z 9] B 0 NRRF.

A R FHF X P, Rk R KR EIRRILE S M 3 M, Z A |1 1-10 A 3R F;
BB —A FEARG) R55 X F Ris & R &R Ry LIRALEE S My R My Z 01878 1-6 AN8ET; E5
— A F AR T3 XP Rig £ Ry K Ry B EH My X My Z M 181§ 14 MaRBTF; 5 —A
F AR T34 NP Rig £ Ry & R EgIR AL 55 My & Mo Z |1 [ 12 MR TF; A B —ANER
Ry 356 X F Ris £ R R R EAGIRARAEE S M 3K M, Z 18] 18 2-10 MR T £ 5% —A BEARE
T3 RP Ris & Ry K Ry EOGIRARALE S My R My Z A A 13 2-6 ASBRR T 85 —A B RAR T56
F X P Ry £ Ry 3R Ry L89B 55 M 3 M, Z R [ 1§ 2-4 AR F .

B H—A ARG 5 AP, R EAL RGIRAK, H R & R LeyIRKRIEE S M, Z 14 8] g 0-10
AT, MR 1-10 ABRT, RERRAE 1-6 MR F, AR 1-4 MRETF, RAER 12
ARBF EH—ABRIRN AT XY, R EA R, Rig & Ry EOBRARGE S M, Z ] A 3
0-10 N BRT, HEINFE 0-6 ANBRRT, kAR 0-4 NBBRT, kB 02 A ART, Kk
OMBRRT; R —A ARG TS X TP, R ELRGIRK, Rig & Ry EAIRKRAEES M, Z 9 1]
2-10 MRRTF, Rk 2-6 NRRT, HLRIEE 2-4 DRRT.

R # R’

E—AFEETXF, RAH £ —AFEHETXT, RA Colidk, Rk Clidk, ik Cio
AR, ik Clednik.

E—AFEHRGXT, RAH; AF—AFRFTNT, RA Caolid, KRk Coadtlh, #ik Cu
ek, ik Crodnik.

BE—AEERGTEEF AT, RPREAMIMRE G HA Claoltd; &F—ADEEIRG s
AP, RFPREHRIEA HA CLutid; AH—MLRRGEHES XY, RAF RE G KRIHRE
A HA Cotidh; EF—MNEAKGFHRFX P, RFREHMLIIAY HA Cottdh; EH—A
F AR EHTXF, RA H,

Lev ReAe R’

BE—AFFT KNP, LA, B —AFEFTXTP, Leh CraodRi, #Hik Cruy B,
ik Cro IR, Kik Crs BAE,

E—E AR EHT X P, L ARGk AI0F4tfe Cruy BEIK; A5 —ANE AR 52567 X
P, LR itk A Crig IR, £ — N E ARG T4 NP, Lo AR5 ik ALF oA Cry
L.

26



10

15

20

25

30

35

WO 2024/255415 PCT/CN2024/087231

E—AFFXT, ReAH; EH—AFEFXT, ReH Claltdh, Hik Clih, Kik Clyo
A, ik Cradid; AH—AFHT AT, ReH CruRA, HKik Clolalk; £ —AFHk7
XF, ReAH3E 14 LEIKL, thik 3 £ 10 TLIRL,

E—AFaF KT, RAH, £F—AERFTXF, RoAH Captik, Kk ClLalik, £k Cly
I, Mk Credndh; ER—ANFERT X P, R CuuRA, ik Coo K, A B —AFEsks
K, RoH3E 14 UHERE, thik 3 210 TLRKRE.

FE—AFRRGFEHRF X, ReA RIRZMA G H A Crutid; AH—AE LR EkF X
P, Refo RO ARI Mk ) H Ao CriotR; A5 —ANZ RG4S X T, Rl R ARt g A H
Fa Cro i

Rs

E—AEks AT, ReH CN; EH—AE#SNF, RsH-0R,, #4-OH; £ % —A FE3hF X
F, Ry AH-C(ORy £HB—AFE#hFXFT, Ry H-OCORy;, £ B —A %45 X+, Ry AH-NR’C(O)Rg;
BB —ATFT KT, Ry H-NRR,, #l40-N(CHs)y; £F—NE#HFTXTP, Ry A-NR”CONRR,;
B H—AFHF KT, Rs H-NRC(O)R,; A H—ANEHHF KT, Ry H-NRS(O)Ry; £ % —A %4k
FRXP, Ry A-OC(ONRR’y; # % —AFE#%5 XFP, Ry H-NR’CO)ORy; £ % —AFE#H XF, Rs
A -NOR)YCOR,; FEH— A% F KNP, Ry H-NORYS(OpRy; £ H —ANFEeFAN+T, Ry A
N(OR)C(O)OR,; £ H —AF375 XP, Ry H-NORJC(ORR’y; EH—AFeFXP, RiyH 3 2
14 LRI, AR —AFHF NP, Reh S E 14 TRFK.

E—AZ AR TN X, RyitA CN. -OR, Fo-NRR'y; % —A B A4t L5 NP, R;
%t §-ORy #o-NRGR’g: % — A ZAARGY F3675 AP, Ryik -OH #-N(CHs)y; £ 5 —/~ & A4key
#5 XF, Ry A-ORy £ H—AN LK 25 ¥, RsH OH.

Ry R,

E—AFEFXT, Rg A H; AEH—AFREFXT, Rgh Coltdh, hik Clobtlh, it C
A, Blde Me: 5 —AF3k7 X P, ReH CrioFORA, ik Cr 3R, 5 —A Ty X P,
Rgh 3 210 ALK, #Hhik 3 2 7 LRI,

B—AFRFRT, RgAH;, AF—AFFXT, RyAH Cuohidh, Kk Csdtlk, ik Ca
WA EB—AFERFXFT, RH Crio A, HKik CogIRE; EF —ANFERFXFT, Ry H 3
210 LRFA, ik 3 £ T ALEKA,

BN EERGEEF KT, R R M3k f) H. Cigttdh. Cor R EA 3 £ 7 LKL,
BB —ABEKNERF T, ReA R RIHE Y HAo Cotidh; A% ALK EhT P,
ReAn RO #R Wik ) HAn Cratidh; EH—ANBRARGTHFT X P, Rofe R ARIIA A H A= Me,

R”

E—AFE#RFTXP, RPAH; EA-AFEHRFTXT, R7H Colnk, Mk Craliik.
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R4 A= Rs

E—AFEwFXT, RaH Cstidh, Hhik Crotidh, ik Cattdh, TR, E%—AFikF
RF, RoFBIE—AREAN R IRK; EFH—AFkF Kb, ReFERIM 1. 2 X3 M RGRK; £
B —ANEE T P, Ry AR,

BE—AEHFRT, Reh Crglndh, ikt Colid, Rk Calih, REVE;, A —ANFkF
AT, RoFERRE—ADRE D R B, AH—A RS X T, R 1, 2 X34 R, IRK; £
FB—AFsr b, Rs R,

BE—AFF KT, Rew Rs HEMERMHRT AR Cog WP, KA A Csi9 BIF
B, AR Cog BB (Fl4eBRAmE, B4R TE, FlolR 8L, FlelRed), it
TR Cas LIRIRA, KA R Cag LI, WL R LIAAA, AT REIRRL: £E5—AEHk

X P, Res Rs HENEHENBRBRTF—RBA 3 E 14 LLEHK, RABAZ E 10 TEERK, &%
AR 3 E 6 ALRIAK, AR —AFHFX T, Riv Rs HENER R T —R R G IRAFL AR
—AHEAS R B EF—AFHFTX TP, Rev Rs 5 TS BRR T —RI R IRIERIIK 1. 2
3N R TTA; EFH—AFTHFT AT, Riv Rs HENEERBF—AH ) IR AR

BN 2B ERT X P, Riw Rs 5ENEEGBRBR T —RUR Cop BRRERI Z 10T
Ik BB —ANEEREHT AP, Riv Rs HENEENRBTF—RF R Cro BHRER3 £ 6
FTLLIRI, B —AEBRG TS X P, Riw Rs HEMEEWHBRTF —RB AR Cro BIEL ()
oA AR. BRTH, BIRRAERLIATK) ; A5 -4 LR FEkS X, R RsHelikd
YRR R F—RT R Cas BIRE; EFH A RBAKRGREST AT, Riv R HENEHEQ R TR
AR EREIRRA;, £ H—ADNEARG TS TP, Riv Rs HENEIGRRF R RILIRA
K EB—AERKGYFEEFT X T, Rev Rs HENEREEHRT R AR,

Rus

E—AFE#RFXT, RasHh H; EH—AFwFXF, Ris HRFE; EH—ANFHRFXF, R A
A EAAFTRT AT, Reh Cstidh, it Crottdh, it Cialis; AR —AELkT X P,
Rus # Crs BARVRA, ik Cre BARRA, ik Ca MRBRA; EH—AFE#kFX TP, Ry H-Li-ORg
B R =A% XF . Ras A-Le-SRa; 5 —AF4675 XF, Ras H-Le-NReRq.

BE—ANERRNGFE-F X TP, Rigfhikit i Ho &, fUE. Cotidh, Cre 9RBE . -Li-ORg.
-La-SRy Fo-La-NRaRa; 75 — A ARG 23677 X b, Ry Rzdik § Ho BF. A, Co i
Cis MRIA; AR —AZERGE#F XF, Rzt ) Ho Coslnlid Cos mARKE.

Lav Ra#A Rg
E—AFEis ¥, LaAF,; E5—AFRFRP, Loh Cy IR, Hik Cs BILK, £
% Crs A,

ARG T X, LadR S ik ANF Ao Crg TIRI £ 5 — A BRARG T 3e7 X,
28



10

15

20

25

30

35

WO 2024/255415 PCT/CN2024/087231

Lo 4k s ik g AL 48 0 Cs IR,

E—ANFEET X, RaAh H AF—AFHTXT, RaH Cralilk, ik Crodilk; &5 —4
FHF AT, RaA Coua A, ik Cop s, EF—AFkFAF, Ry 3 £ 14 TLEIK,
it 3 £ 10 ALK,

EANFEHRT KT, RaAH; EH—ANERTKXTP, RaH Cradtdh, Rk CLoli; £5—A
FFXNF, RaA Crua IR, ik Coo K, EF—AFEHEFATF, RaHh 3 E 14 LRI,
thik 3 £ 10 LMK,

oA B AR Ty X P, Rofe ROa AR5k ) H. Cre Rk, Coo SR A0 3 5 10 LR,
BFH—ABAARG T F KNP, RaAfe Rk Mt  H A Cro ik,

a. b, cHd

E—AERTXTP, ad 1, AF—AFERTXFT, aA 2 EF-AFZEFTXF, ah 3 £F
—AERFRT. ah 4 EF-AFRFNT, ah 5 AF—ANFERFTXT, ah 6.

A B AR TG X, a=2. 3. 4. SR 6; EHABAIRYZH_T X TP, a=2. 3R 4
BH—ANBRARG TG NP, a=2 R4 AH—AZ R RHET NP, =2 K3 A5 —AHF A%
1 FEAEGT KT, a=3 R 4.

B—/NFEkT KNP, bAh 4 ER-NFEETRXF, bHS EF-ANLEFTXFT, bAH 6 £H
—AFEHFXP, bA T, ER—AFRFXT, bAH S AR —AFEFTXP, bH 9 EF AR
#7% X¥, b A 10,

E—AFRRGFERST KT, b=5. 6. TR, EH—NETEKRGERFTAF, b=5. 6 X 7; £
B AR ARG LT XY, b=5S KT, £F—AZRIRGERET TP, b=6 K 7.

F—A R BAR T F XF, b=4. 5. 6. 7. 8. 9K 10; EH—/A B ARy FLhF KT, b=4.
5. 607 8K 9 EF—A BRI ERFTXT, b=4. 5. 6 X T; AF ALK FEHRFXF,
b=5 K 6; EH—ANERIRGRAETA P, b=6. TR 8 £EH—ANBRIKGTEHFTKXP, b=5. 6. 7
X 8;

E—AFERFRF, ¢ AL, AR—AFAEFRF, ¢ A2 BN FRFXF, ¢ch 3 £EH
—AEHEFTXP, cH A EFAFRFTRP, ch S EFAERFTXFT, chH6.

E-ANBRIRERT P, =2, 3. 4. SR 6 EFANZAKNERFTXP, =2, 3R 4
BEH—ABRRG TG AT, =3R4 AH—AEZRRGTZRS KT, =5R 6.

FE—ANERARG TG KT, =2, 4. SR6; EH—ANEEIKGYTHARFT P, =4, SR6;,
BB TG KNP, =4 R 6 EH—NTEARGTRT NP, =2, 3. 4KS5; £F AL
BEReyEies Kb, =2, 43R5 AH—ANERKRGERTXT, =2 S;

E—ANFEETXT, dAH 0, AF—AZHEFTXT, dA 1, EF—AFZRFXT, dH 2 £EH
=T X P, dH 3 EF-AZRFTXP, dA 4

B—AERRG TR KT, d=0. 1. 2R 4; AF—NEARGFHRFTAF, d=2. 3K 4; £
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B A ERR RS AT, d=0 K 1.

E—ANBEAR T X P, d=0. 1. 2. 3K 4; AF—-ARZLRGTHFTX TP, d=0. 1R 2
BH—AFRRGERFT AT, c=0XR2; £F—ANALRRGEHRFXT, dFAH0; £F—LELAK
wy sy XF, d=1. 20 3R 4; AB ARG EHRS XN T, d=1 R2; A5 — LR E5hT

5 X, d=l. 2384 AR -AERRNEET X T, d=1 4

FE—AFHRFRTF, otd=3; EH—ANFEkFXF, ctd=4; EFH—ANFEFXP, c+d=5; £FH
—AFEHFRE. ctd=6; EF—AFFXF, ctd=T; EF—AFHFXF, ctd=8; EF—4%
#7 Nb, ord=9.

BN ERARG T KNP, ord=4. SK 6 EH—NEARG RS KT, ctd=5 K 6.

10 E—A BERGEEF KT, crd=3. 4. 5. 6. 7. 8 R 9; A H—ALEREEF KT, crd=4.
506X 7 R —ABRIRG TR X, otd=4. 5K 6; EH—AZAIKEG LG XP, ctd=5. 6
KT, BFABAR AT X, crd=6. TRS8;, £F—ANEAIKETHEF X P, crd=6 R 7.

A EE—BIR T AT EPE—RARFTERLEZTHE, TRH LT RTEFTEPHE—RKK

15 FEIMEEFDLSGHTAE, B, G AE—BRFERLMEZDS, ThE G Raiv Gav Ras
L.« Riv R Gav Rass Lov Rov R’y Rige Lev Rev Rev Miv Maw Q. R*, Liv Ren R’n Ry Ron

Riss R R’. Lev Rev R’ev Rsv Rev R’ R0 R4y Rsv Ruv Lav Rav R’gv as by cfed 8945 —4

ARG ERAAEZREHRATAE., ALY § AL XLEH AT ENAE, IRTHAR, RE——2H,

20 EP ARG TaFEF, KRAPRET XML, RELHFETHEZWL. Bt Tk, 2%
F MR R AR R M IR
R4 R5
My —
& o "R
e 4.7 G 2~
RO T Ry

o,

Gi 7 Gy #h ik AALF4E, Crpy A TR Copn AR IH AR Cos AT, R AR
25 —AREA Ra X

GiA Gt ERAEH 3. 4. 5. 6. 7. 8 9. 10, 11, 12X 13 48&T;

Ro B dbik ) Ho Crlaf2&. -Li-OR,. -Ly-SR, #7-L,-NR,R’,;

Gyt B Cons HETII . Coyg AR DI Cog AT, BT — AR S A Rey IR

Res #R 5 4bit /) He -La-OR,. -Lo-SR, #2-La-NRR,;
30 L, 3% 32 Huik B {3 4o Crag BAA;

RoAn RO, 4R 5k ) He Crulgi. Couuilmiife 3 £ 14 TR E,

Gsih AALFA. Cro IRA. Coo WHEA Cop THIK, HAFZMAK— DR Z A Ros AR

RG4 Zh‘iﬁ-i&lﬁ é] H. Cl.() }f;‘ifé\ -Lb-ORb‘ -Lb-SRb 7?‘3'-L[)-I\IR[)R7[,;
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L, 4% 5 #itt § 15 48F Cre BITHK;

Ro A2 R’y 4R 50tk ) He Cre . Caao SR AA 3 £ 10 LRI

RA BB AER —ANBIRTF LA Ras HEMNEEGBR T —RHR Couy BIORER 3 £ 14 T
TR, AR AR — AR F A Re IR

Rig B3 Mit ) Ho ME. fAk. CigliRh. Crs BRI, -Le-ORev -Le-SRe A7-Le-NRR e

Lo 3% 32 #uik B L 4fo Crg ALK

Refr RO IR 2.3k ) He Crgttdh. Coua s 3 £ 14 LKL,

M F2 M, 32 3 #uik ) -C(0)O-. -OC(O)-2 -O-+ -SC(0)O-. -OC(O)NR-. -NRC(O)NR-. -OC(0)S-.
-0C(0)0-. -NRC(0)O-. -SC(O)-. -C(0)S- -NR-. -C(O)NR-. -NRC(O)-. -NRC(0)S-. -SC(O)NR-.
-C(0)-+ -OC(8)-. -C(S)0-. -OC(S)NR-. -NRC(S)O-. -S-S-F7-8(0)o2-;

Q ik AfLEE. -C(O)O-. -O-. -SC(0)0-. -OC(O)NRt-+ -NRC(O)NR-. -OC(0)S-. -OC(0)O-.
NR{C(0)O-. -OC(0)-+ -SC(O)-+ -C(0)S- -NRp-+ -C(OINRs-+ -NR;C(0)-. -NRC(O)S-+ -SC(O)NR-+
-C(O)-. -OC(S)-+ -C(S)O-. -OC(S)NR¢. -NR(C(S)O- -S-S-. -S(O)go-. EXRFEFoBwtoz ik, HF,
FIT i 30 3R R Tt n AT W — AN R B A REFRAR;

R¥¥R Mk ) He ®F. A, Criold. CrwoBRKK. -LrORs -Le-SRe#2-LeNRR;

Lodd 3 di 4024 Cig BT,

Refe Rp kit ) He Crodh. G SRRAF 3 £ 14 TRIRA;

Ry #2 Ry AR 5 Huik ) Cano Bodh. Cano WA Cuoo A, HAFRIAR—AREZ A R, AZALE
) — AR S A LW AT B AR S R-NR 534

Ris 2k 23t ) H Ciagldh. -Le-ORev -L-SR #7-L-NR(R’;

R A R & A4k 33k A H A= Crao B3

Lo 4k 5 dhitt § AL F 4 Ao Crog BACK

Rofe RO AR 3k ) H. Clagktdh. CouSRiid= 3 £ 14 TR

R; % B CN. -OR,. -C(O)Rg -OC(O)Rg. -NR’C(O)Rg. -NRR’s. -NRC(O)NRgR 4 -NR”’C(O)R,+
NR*’S(0),Rg. -OC(O)NRgR’s. -NR’C(O)ORy. -N(OR-C(O)Rg. -N(ORg)S(0):Rgw -N(OR)C(OYOR
N(OR,)C(O)RR’s. 3 £ 14 AL EA 5 £ 14 LI F A

Re A2 RPg R 5 Mk ) He Craodtdh. Cao Sl AAe 3 £ 10 LFIRE;

R7”HRZ Mk A H A= Creltik;

RyFo Rs AR Z ik f) Crglndh, HAFRMM— DK S A Ry RAK;;

RA Ris Rs HEMNEBERERTF—RUAR G BIHEEK 3 £ 14 TLELR, HEkibig—A4
KB A Ry AR

Ry Bk 230t ) H. 4. R Colid, Cy @AM A. Le-ORys -Lo-SRq #7-Le-NR¢R’g;

L 4% 303 § 105548 Cg BT,

RaAr RgMk 3t ) He Crgdtdh. Crua 3R A 3 £ 14 ALK,

P ARG THRFEF, AEWRET LX) edh, REHFETHELHL . R E TR,
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ERFMRREARFMIR, L, G A G skt AF4E. Co BT, Cro AEE T M LA
Coo HAET K

ERRERGFERFET, Gt h Crs ARTIRK, Cog M BB AP Cos AT RE, HikiLH
Cro AT LA, ikt & Cog ASETIA.

ERABNERFTEP, Gk QPR Cro ARTIRA. Cog A TH A Cop AT HA,
kit B4R Cle AR, thikik ALF4dd C AR LA,

BEARRYTRFEY, A GHEREH 3. 4. 5. 6. 7. 83X 9 MERRT, HirBREH 4.
SK6NBBRT, WALRED SR 6ANKET; HMALRKED S, 6 R TARET, KL KEH6
RTABRT.

ik, G F GofFRHAK 1. 2. 3 R 4/ Rg B,

EEARNTRFTEY, RAARBT LR XS4, REhF ETa2e9h. Fied TR,
B FMARR AR, EP, RaREMEL A HAe Crolidh; kit § HAe Croidk.

P ARGTHRFEF, ALPRLT LX) Sd, REHFETELGL. FEE TR,
EEFMARR AR FAIR, EP, Gt B Coro AEIIRA. Crio AT EA Cano HEE T, K
ik f Cao ABETITHK, kit A Csg BETLK,

ERRRGFRFTEP, GoIFEMK 1. 20 3R 44 Res K.

EERARGTRFEY, KREPRMET LRXOLed, REHF ETEZGH. Bz F TR,
ERFMIRR AR, P, Lok sk fiugidfe CrLo B, Rtk A1sitd Cu Tk
£

ERRARGFRFEF, Rofe RIRZIIE A He Crioktdh. Criliide 3 £ 10 LEIE;
Mk § H A= Cre bk,

EPARGTHRFER, ALWRLT LR XO)LA4, REHFETHELHE. R TR,
BEFMIRRZARFMR, P, Gt @) Crs BEE. Cou I HEA Coy BII; kA A Cou BIR
A Rkt g Crs BAH,

B E AR THTEP, GBI 1. 2. 3K 44 Ras K.

ERRARG TR EP, RAPRMET LEXOS, RALHFETELNE. FIEE T4k,
EEFMRRIARFMIR, P, Raadkiiik i HA Crolni; Mtk  Cratti,

E BRI FTEP, BEEF —NRBETF LA Ros HENHEHARBTFT—RIER Ciao
TIHBRAER 3 10 TEEAE, HAHR Cor BIORAR 3 £ 7 ALLHE, HFdibig 1. 283
A Ryg TR,

ERRRN TS ET, Rkt i Ho BF. RHE. Crolidife Cro BRI,

BERARGTRFEY, RAPRSET LR XD, REHFETEZNE, R TR,
AEFMRR ISR, S, Lok 20k 34 Cry TR,

B ELARYTHATET, RoAr RoARZHEA Ho Crotilh. CordRIRiide 3 £ 7 AHMK; K
Hik § HA Crohtdh; Hikit § HA Crabtih,
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BB AR THFEY, AEPRET LR XIS, REHFETHELGLE. B E TIAR,
BB FMARR AR FAR, P, M fe My 285 Heik B -C(0)O-. -OC(0)- -OC(0)O-. -SC(O)-+ -C(0)S-+
-C(O)NR-#2-NRC(0)-; #£ikik f -C(0)O-. -OC(0)0-. -OC(0)-. -SC(0)-F7-C(0)S-; Hhikik B -C(0)0-.
-0OC(0)-. -SC(0)-#2-C(0)S-; Hhitizk A -C(0)O-F2-OC(O)-.

EEAARTRTETP, M o My %35 Huik f -C(0)0-F2-C(0)S-, ik #-C(0)0-.

ERARGEEFEF, M F My Z—H-C(0)0-R-C(0)S-, ik #H-C(0)O-, % —#-0C(0)-HK
-SC(0)-, kit #-0OC(0)-.

EEAARNTHEFTET, M H-0C0)-R-SC(O)-, ik H-0C0)-; My #-C(O)O-K-C(O)S-,
#% A -C(0)O-.

ERARGFHRFEF, M, H-C(O)0-, My H-C(0)0-K-C(O)S-.

EEAARNTHRFETD, M Fo My 2 Mk A -C(0)0-. -OC(0)-. -SC(0)-. -C(0)S-. -NHC(O)-
#2-C(O)NH-.

ERARGERFEF, M Fo My 33k § -C(0)0-. -OC(0)-. -C(0)S-F7-C(O)NH-, 1kikik
8 -C(0)0-. -0C(0)-F=2-C(0)S-.

R RARG T ET, M A2 My Z—H-C(0)0-3-C(0)S-, ik H-C(O)O-, H—ik A -C(O)O-
-C(0)S-+ -C(O)NH-. -OC(O)-#2-SC(O)-, #hitik f -C(0)0-. -C(O)S-. -C(ONH-F2-OC(0)-, #ikik
A-C(0)0-. -C(0)S-. -0OC(0)-#2-SC(0)-, ikt A -C(0)O-. -C(0)S-F2-0C(O)-.

ERAIKGTRTEF, M| A2 My Z—H-0C(0)0-, % —ik -C(0)0-. -OC(O)-+ -SC(O)-Fo
-C(0)S-, ik H-C(0)0-H-0C(0)-.

EFARNERFEF, M & H-CO)O-. -OC0)-. -SC(0)-#-C(0)S-, ikt g -C(0)0O-F»
-OC(0)-, it AH-C0)0-, %Kik H-0C(0)-, M, A-OC(0)0O-.

P ARG THFEF, M H-0C(0)0-, Mz H-0C(0)-RK-0C(0)-, ik #-0C(0)-.

BERARFHEFEF, M Fo My 82 Hi £ -C(0)0-. -C(0)S-. -0C(0)-. -SC(0)-F2-0C(0)0-,
ok -C(O)O-. -OC(0)-F2-0C(0)0-; ik, M;F= M, R F B #-0C(0)O-.

EP ARG TAFTEP, KRAPRET LR X (D)ot KREHFETEDGL. Fad Tk,
EEFMARIARFMIR, EF, Rif RoBIRE A Colih. Couliifo Cow ki, thikit g
Cora oA Rikid B Cr il ik A Con K.

ERRARGTRTET, Rife RoRIHZL O Crpttd. Crotidf Crp ik, #ik Contiik.
Cy1 i iAo Con BRIK;

R AR THTET, R Ry EHAE 1. 20 3 K 4 4 R B, R Edkibik 1 4 R K.

R AR LA EP, RiA Ry AR Motk § o FAH: -(CH2)sCHs. «(CHy)6CHs. -(CH,)7CH;.
«(CH)sCH;s. -(CH2)oCHs. -(CHa)1oCHs. «(CH2)(1CHs. -CH,-C=C~(CH,)sCH;s. -CH-C=C~(CH2)sCHs.
~«(CH1)2-C=C~(CH2)sCHs ~(CH2)s-C=C-(CH2)sCHs. -CH-CH=CH-(CH,)sCHj. -CH,-CH=CH-(CH,)sCHs.

«(CHa),-CH=CH-(CH,)sCHj. ~(CHa)4-CH=CH~(CH,);CHs. -(CH,)s-CH=CH-CH,CHs. R/CC\/\
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OGNS a0 S SOV OOOUNAE GOa

BB THFTEP, R Ry ML 4o TAE: -(CHy)sCHs. -(CHy)sCHs. ~(CH,);CH;.
«(CH2)CHs. -(CH2)sCH3. -(CH2)1oCHs. ~(CH2)(\CHs. -CH,-C=C-(CH,)sCHs. -CHy-C=C~(CH2)sCHs.
«(CH1),-C=C~(CH2)sCHs. -(CH1)»-C=C~(CH:)4CHs. -(CH1)3-C=C~(CH,);CHs. -(CHa)s-C=C-(CH,);CHs.
-CH;-CH=CH~(CH,)sCH: .  -CH,-CH=CH-(CH,)sCH; .  -(CH),-CH=CH-(CH,)sCH;

(CH,);-CH=CH~(CH,)sCH; « ~(CH.)s-CH=CH-CH,CH; - ﬁvji:::;v/\ ﬁf::::jvn\
20 S MNAS SCCOIFV OO SOV OON
&J:i:iiyv/‘ ﬁ/ﬁiz:i:AV/\ K/xiii:iﬁv/\ KJiI;iA/\

S, T

BB AR THhFEY, AAPRET LR XML, REHFETHELHLE. B E TIA,
EEFMARIARFMA, EP, Rk i Ho Criutilh. -Le-OR: #2-L-NRR’; #hikik f H
Fo Cu i, ik A HA» Cghtds; it f Hp Colndh; kit A HA» Crohids, kit A
H A= Cradtis.

ERAMRETED, ARPRBT ERXOMESH, REHF ETEZHE. FAEF TK
BEFMRRGIRFMK, ¥, RFPREHRILR H A Clalid; Ktk f HA CLii;
kit i) HA» Clodth; MRtk § HA Cetids; LR A H.

FERARGTHRFTEY, ARVRET ERX (o4, NLHe b2k, Fed Rk,
BEFMER AR, EP, Lokt AFafe Cry T, Rikik g Ao Cro btk

B Rk AL E A Ce BR A
34
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ERARNERFEY, R R ARIHE D HAe Citd; ikt § HA Cuttdh; fhakit
A H A= Cre k.

BB AR THRFEY, RAPRST LR XIMLo4, REHF ETHLME. B F 2K,
B FMERR AR, P, Ryt A ONL -OR #-NRR’,; Hittik B -OR, #7-NRR’; it H-ORy;
it % OH.

BB ARG TG EF, Ryik A-OH F2-N(CHs),.

ERARGTRFER, Rofo RO M IHE A Ho Ciolndh. Cor3fliif 3 £ 7 LM £
WL A HA Credidh: ikt  HAe Crutidh; kit f H A Me,

EREABEZETEDY, ARPRET ERXOMSH, REH P E TN, P E Tk,
BEFMRRZARFMR, ¥, ReF RsRaiit § Crolid; ikt § Catdl; Rk h Wik,

BRI TFTEP, Rofe RsAHERK 1. 2 K 3 A4 Ry AR,

BB EETETF, Rew Rs HENEFWGRBT RV A Cro LIITAK 3 £ 10 LEFIR
B R A, Cos BIRLER 3 2 6 LR LHE; k& Cog BIRA (Hl o TIRAE, BIRT A,
LIRRAREIRTA ), RAF AR Cos LIK, KA RILIAARRTIRA; KB RLIRAK,

EERRARGERTET, Riv Rs HENEEQBBRTHRIAERIA 1. 2 R 3 A Ry AR,

R AR THRFEY, RAPRST LR XIS 4, REHF ETHLME. B 2K,
EEFMRREARFMIR, L, R thasbit § Ho &, UK. Ceth. Cue gRARK . -Le-ORg.
-L4-SRafo-Le-NRqR'q; thikik § He B%. A Colidife Ce RARMA; Rtk A H. Ciatiik
Fn Crs AL,

BERRARGTRFEY, REAPIRBET LR X Do, RLHF ETHZHE. R E TR,
B RFMRRARFAR, P, Lotk ik A Cre IR, kit A1z if Cs Ik,

ERARERFEF, Refo RaIRIHE D H. Croldh, CopRmiis 3 £ 10 TAHIRE; %
#ik f HAe Crottih.

ERARNTFEP, KRPRET LR XM, KA ETHE2E, Fed TR,
ERFAMRR AR R, P, LR kit AP iA Crs IRH ikik A3 if Cry IR,

BERARYFHEFEY, R R IRZIE A H. Crolhdh. Co A A 3 £ 10 AKX #
ik i HAn Crobtdh; Hikit § HA= Crattih,

ERARYTRFEP, KRAPRBET LR X(D)odh, AL F ETHETHE. R Tk,
AR FMARRZARFMR, £, Qik AP, -OC0)-F2-SC(0)-; #Kikik B L5 4EH-SC(O)-.

PR THFTEP, QAHLFIKRLA AN, ek 1. 2 K 3 /> R¥RAX.

EBARRTRTEP, RORIIAA H BE. FUL. Cebtdid Co MR,

ERARGFFEY, Lefkaibit Q3P ClL RITA; itk A4t Cu B,

ERARNYFERFEF, Ref RO IHE A H. Crodnh. Coo A3 £ 10 LKL
Wik A HAe Crebtdh: Hikit § HAe Crabtik,

EEARFHRFEY, RAVRET L2 XY, RAHFETELGE., BEE TR,
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BB FHRRARF MR, 3 X (IR A0 4544

R4 R5
R4 R5 My
M1\R Cc d R1
d ! R a N M
HO N My Q\N/H\Q/ \HE Z\Rz
g R, R
b RIEY 9 (1)
j\;c‘:’,
a=1. 2. 3. 4. 5 & 6;
5 b=4. 5. 6. 7. 8. 9 X 10;
c=1. 2. 3. 4. 5K 6;
d=0. 1. 2. 3 X 4:
ctd=3. 4. 5. 6. 7. 8 X 9;
H AL A 4o AP TR
10 EF AR THAFEP, KANRSAT LR XADRXUD)LAS Y, REB3 ETEL988%. Fa
F R ZEFMHRR ZARF MR,
R4 Rs
R4 Rs M
M1\R c d R1
d ! R a M
g~ A")\ /N 2~
M N ~ R»
HO\(V)a/N\(\/)g 2\R2 ‘ é, Q b
(I3, 9 (1)

HF, RigZE Ry 3 Ry ERIARALE S My R Mo Z 8] 1] 1 0-10 NBRRF, Hik s 0-6 MR T,
MR % 0-4 ANERBTF, KA R 0-2 NRAR T, Rk 0 AR T
15 B BEAREFEHFEF, R RiR Ry LOIRRAES M R Mo Z A ] 1§ 1-10 AN 8RR T, hik
RIF& 1-6 A#JRT, HRARIIE 1-4 ABRT, RIS 12 ABRT, ki 2-10 MRERT, ik
] [% 2-6 NARRT, KA [ 2-4 SRR T
ERRARHFHRFEY, R ARG, B R Ry EAIRARLLE S My Z 71 15 0-10 43R
T, AR 110 MRRT, LR 1-6 MRERT, LR E 14 MRRT, kR 12 MR
20 F, AR 2-10 AR, AR 2-6 AERRTF, LA 2-4 ANERRT.
ERARFHETEF, R A RIK, BR AR B,
E R ARG FHFEF, Rade Rs ARMALEEBRR T A AR,
ERARNTRFEP, dTH 0.
FERAIRGTHFTEY, KLARET LARXADLE4, RAHF ETHELHE, R LA,
25 AEFHARRIIARFHIK,
Rs Rs
[ W,

M
HO\(")a/N\H/ 2\R2
b (I
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Hd,

a=2. 3. 4. 5K 6;
b=4. 5. 6. 7. 8. 9K 10;

c=1. 2. 3. 4, 5K 6;

d=0. 1. 2. 3 X 4;

ctd=3. 4. 5. 6. 7. 8K 9; it ctd=4. 52K 6;

M, F= M, 3% 5 Hik B -C(0)O-. -OC(O)-. -SC(0)-F2-C(0)S-; ik M, M, Fv M, 4 5 Huik £ -C(0)O-

F21-C(0)S-; KA My A2 My Z— 4 -C(0)O-KR-C(0)S-,  H —H-0C(0)-K-SC(0)-;

RiAo Rp AR5 Mk B Cog ik, HABAMAR 1. 20 3 R4 A Ry BAK;

Ri R332 ) He Crigdids. -LeORA-LeNRR'; #itit f HA» Clig i

L Ak 3 Wik ffb o Crag BIRA;

ReAo R AR5 3ik ) H Ao Crig ik,

RyFo Rs Ak 5. 4uik ) Croboik;

KA RudAo Rs A RAANVEIE KR F—AT R, Cao LIRBLI R 3-6 LI JIRHK,
ERARTRFEP, RANRET ERXALE4, KLHF ETH20E, Fad Tk,

B FMRREARFMIR, LT,

a=2. 33X 4;

b=4. 5. 6. 7. 8K 9; ML b=5. 6. 7K 8 Mk b=5. 6 7;

=2, 3. 4. 5K 6;

d=0. 1. 2. 3 X 4;

cHd=5 K 6;

M Fo M, 4k 3 33k £ -C(0)0-F7-0C(0)-; #hikHs, M, F2 My H-C(0)0-; K& M F= M, Z—3H

-C(0)O-, % —#H-0C(0)-;

Ry Ao Ry RS Mk ) Crpp il ik Conlidh, HEAEsbiuig 1A Ry IRAX;

Rig ARt ) H Ao Cripo il itk § H Fo Croli ik,

Ry#= Rs £ 5.4k f) Crs i,

KA Rydo Rs A BMAVEIER B F —# TR, Cao LIRITA; AR Cas BIRIA
ERARYTRFEP, RAARET LR XA dr, XELHF ETHE0E ., FEE T,

5B FMRREARFMIR, LT,

a=2. 3 X 4;

b=4. 5. 6. 7. 82X 9; ik b=5. 6. TX 8, Kkt b=5K7;
c=2. 3. 4. 5K 6;

d=0. 1. 2. 3K 4; fhitd=0. 1. 2 K 4;

ctd=5 & 6; Lk ct+d=6;

M, F= M, #-C(0)0-;
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HH M, F2 M, Z—H-C(0)0-, % —#-0C(0)-;
Ry #= Ry 48 52 M3k B 1 -(CH2)6CHs -(CH,)7CH; -(CH2)sCHs. -(CH2)9CHs -(CH2)10CHs -(CH,)11CHs.

M\C\ M W Wﬁnm; kit B

5 «(CH,)CHs. ~(CHy)sCHs. ~(CHp)oCHs. ~(CHz)10CHs. ~(CHa)i1CHs. m (C\NAVN
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30

SOOI GOV MR GOEIVOY OO A (S
\)N\/V\\AA; thikik B 1 «(CH2sCHs. -(CHy)oCHs. -(CH2)oCHs. -(CHz)(1CH;. m
L0 o0 LD L oy
L2

RyFo Rs A WA

KA RyAe Rs A BN 48R F —RARIEIA AR, BARTR, LIRRARBIRTHK: HAH
REFRAERBIRE; RELRETRAL,

ERRARGREFTETF, Rif Rt RA —ALFRKE.

EP ARG TAFTEP, RELARST ERXULE Y, REHF ETHTHE. AT TRk,
B R FHRRARFAHIR, L,

a=2;

b=5;

c=2. 3. 4. 5K 6; thik c=6;

d=0. 1. 2. 33X 4; fk# d=0;

crd=5 X 6; ik H 6;

M, F= M, #-C(0)0;

Ri#tH Crnkih, ik Contiih, hik Cootndh, ik Cotndh, H R 1A R IRA;

Ris#k 50k ) H A= Cropo #dk; #ikik & HAw Cro ik kit B Csslidh; ki f Cog il
ik B CrsBI;

Ryt B Crn AL, ik Co AR, Rk C AER A, A 1A Cs iR,
ik AT AR 1 AP RIRAK;

Ryfo Rs AR Mk B Cradrdk, kA T,

KA RyAo Rs VA BAEANVEFE R T —ALT R, Cag BISLE; R AR IR A,

IS COOUR S GOON" T COUR LS §O1
FVCCSSNITA S SOOI SO
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YN SO . 004

B FRARI T35 EF, Ryt B «(CHy)oCHs. -(CHZ).OCHﬁvWQ

ERARNTRFEP, RAARET ERXALE4, KLHF ETH2NE, Fad Tk,
R FMRR ARSI, L,

a=2. 3 X 4; ik a=2;

b=7;

=2, 3. 4. 5K 6; ik =2, 3R 4; Kk =2

d=0. 1. 2. 3K 4; £k d=2. 3K 4; fLit d=4;

crd=5 X 6; HitH 6;

M, F» M, #-C(0)0;

Rii& B Cen AL, ik Coo LRI, ik Co AL,

Ryt B Crnp ik, ik Coppddh, ik Copldh, HAEsHAR 1 A R BRAX;

Ri Bz 3bit ) HA» Coip btk it § HAv Colndh; Rkt f Cootihk; kit B Crodtdk;

Ryfe Rs Ak 3.0ik ) Cistedh, thik A ¥k,

KA Ry Rs A RN EIEAR R T — R R Cog BIRITI, AT R TIRA K,

PPN SSONN SOOI S SO
S CSURTINE S 0O COURNINAN GOSN
T

AERARGTRFEY, RLZPRET LAXAMLAd, REBF TR L . BEE TR,
R RS AR MK, P,

a=2;

b=7;

c=3 R 4; Hik c=4;

d=2;

M, #2 M, 3 -C(0)0;

Riit B Crn ik, it Con i, it Coroltih, HARRMAR 1 A Ry IRK;

Ris MR 3tk &) H Ao Crog B itk § H A= Cro bt

Ryit § Cr B4R, thit Co HAdIA;

ReAo Rs 4R 50k B Cisheih, fhikh WAk,

KA Ry Rs A BMAVEIEAR B F —H R Cag LIRIRE; RATRIINAK,

BERRARGFRFEY, RLZARSET LAXAA4, REHFETELHL, BT TR,
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R FMIRRARFMIR, o,
a=2, 3R 4; Mika=2 R4
b=6 X 7; ik b=7;
c=2. 3. 4. 5R6; ik =5 6;
5 d=0. 1. 2. 33 4; ik d=0 K 1;
otd=5 & 6; it 6;
M, #-0C(0); M, #-C(0)0;
Riit ) Crnn BAEIRHK, it Coqo AR
Rk B Cripddh, Hik ContRA, ik Cono HARA, AR 1 A Ry BAX;
10 Ris 3R 5 ¥ik f) Crobtiy;
RyAo Rs AR T Mk f) Cratedh, Rk A P4,
KA RyAo Rs VA RAMAVEIE SRR T — R R Cag LIRILI; AT AR TIR R K,
BERARGERFEF, a=4 0F, RyFo Rs ARIGAER BT R ARIK; ik Ry sk adbik
Cao bk,

15 PR COOONN SOSSTL S 6004

ERRARGTRTEP, RANRGET LR XA, REHF ETHETHE, REFTA,
BB FHRRARFHIR,
Rs Rs
c M4 M1\R1

\H;N\H;“"z\ ,
an

HO

HF,
20 a=2.
b=4.

4. 5K 6;

L 6. 7. 8. 9K 10;
3
2

\o] wn (5]
. P

c=1. « 4. 506

d=0. 1. 2. 3 X 4
ctd=3. 4. 5. 6. 7. 83K 9; ik ctd=4. 5. 6 K T;

25 M; F2 M, 4R 33k § -C(O)O-. -OC(O)-. -SC(O)-+ -C(0)S-+ -NHC(0)-F=-C(O)NH-, kit g
-C(0)O-. -OC(O)-+ -SC(O)-F#2-C(0)S-; ik H, My F2 My Z — H-C(0)0--C(0)S-, % —ik A -C(0)O-
-C(0)S-+ -C(O)NH-, -OC(0)-F7-SC(0)-, 4kikik B -C(0)0O-. -C(0)S-. -OC(0)-F2-SC(0)-;

Ry Fo Ro AR 5 Huitk ) Coabedh . Cora iAo Coa boih, FARRMAR 1. 2. 3 3R 4 4 R IRK;
Ri#R 3 4k ) Ho Crag B8, -Le-ORe #-Le-NRR’e; ik &) H Fo Crig I
30 Lo 5 dbik B 0548 F CLig BALK;
ReAw RO Bk 53bik ) H A Cria sk
Ryfo Rs AR5 Huitk B Cre ik,
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RA Ry Fo Rs A BNA1 8RR F — AT A, Cap BIIIK 3-6 LI ZRIRK,

ERARNYTRFEP, RAARET ERXANLE4, KLHF ETH20E, FaE Tk,
EEFMARRARFTMR, HF,

a=2, 3R 4;

b=4. 5. 6. 7. 8K 9; ML b=5. 6. 7K 8 Mk b=5. 6 X 7;

c=2. 3. 4. 538 6;

d=0. 1. 2. 3 X 4;

cHd=5. 6 X 7;

M, Fo My Ak 52 4 B -C(O)0-+-OC(0)-+ -C(O)S-F2-C(O)NH-, #£i% ik § -C(0)O-.-OC(0)-F2-C(0)S-:
ik M, My F7 My Z— #-C(0)0-, % —i& B -C(0)O-. -C(0)S-. -C(O)NH-F2-0C(0)-, $£.i£ % B -C(0)O-.
-C(0)S-#2-0C(0)-:

Rife RyAR S Huik ) Crp i Croiiide Crp K, ik Condth. Conlisife Con B,
HAFRIAK 1A Ry BRAK

R Bk 5 Huitt ) H A2 Crao B35

Ry#= Rs AR Mok ) Crs ek,

KA RyFo Rs ARMAVE IR T — AT R, Cos BIRITA, R R Cos BIRTA.

B RARGERFEF, KENRET ERAXALA, REHFETHEZGL. R EEK,
EEFMARR R, HP,

a=2. 3 X 4;

b=4. 5. 6. 7. 8 & 9; KL b=5. 6. 7K 8 Lk b=5K 7T,

c=2. 3. 4. 5K 6;

d=0. 1. 2. 33X 4;

ctd=5. 6 X 7; thik crd=6;

M, F2 My Z—#-C(0)0-, % —ik {-C(O)O-. -C(0)S-. -C(O)NH-F=-0C(0)-, ikt f-C(0)O-.
-C(0)S-#2-0C(0)-:

Ry #= Ry 4% 5. #uik f) 1 <(CH2)6CHs -(CH,)7CH; «(CH2)yCHs -(CH2)oCHs «(CH2)19CHs  -(CH) 1 CHs.
-CH2-CH=CH-(CH,)sCH;3. -CH,-C=C~(CH)sCH3+ -(CH»);-C=C-(CH,)sCH;. -(CH,)3-C=C-(CH,);CHj.

e GVOSOULS GG (CH)CHy. (CH)sCHs. «(CH)oCHs.

«(CH,)10CHs. ~(CH2)11CHsv -CH,-CH=CH~(CH,)sCHs. -CHy-C=C~(CHa)sCHs. ~(CH,),-C=C~(CH,)4CHs.
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PRPRIY CCOOUY COCOUR S SoOOMA GG

NOOOON 2 GOSNV CSO IS SO P COUPR 2 o004
YGOSR N CONEPPV S ¢ 0 S S GRVOSON

H(\q:\A; ik it B 1 (CH2)sCH;. -(CH2)9CHj. -(CH2)10CHs. -(CHz)11CH; . -CH>-CH=CH-(CH>)sCH3.

-CH,-C=C-(CH;)sCH; . -(CHy),-C=C-(CH.)4sCH3 . -(CH;);-C=C-(CH,);CHj3 . m

YOSSSTIA 00T COOQNINCSSSUI S SO0
NSO oodi’ COSUR 2 Goo"S SOUIVUN S}
I ae VGGGV So0

Ra A Rs A WAL

R# RyFo Rs VAR SRR RF—RUREAAE. RRTE, BIRKARBIRTHE; Rk
AL IR AR R IR AR AT R IR A,

KB BARNERFTET, Rifo R PR —ANRAIRI.

ERARGFRFEY, RLZARBET LAXAA, REBFETEL L, BEFE TR,
B R MR ARF M, P,

a=2;

b=5;

c=5 X 6; ik c=6:

d=0 & 1; #ik d=0;

crd=5 & 6; it 6;

M, #-C(0)0-, Mz #-C(0)0-R-C(0)S-; F£ik M, F= M, #-C(0)0O-;

Rii&E B Criddh, Hik Contdh, Rk Cooltdh, ik Colih, HAFRMAR 1 A R IRAX;

Rk 53t ) HAe Cro sl kit § HAe Clolidl; itk B Cogdndh; it f Crg i

Ryt B Crn AL, ik Co AR, ik C AR, AR 1A C R,
PR AE TR IBAR T AT IR

Ry#= Rs #R 5 4uik f) Cishndh, hik AWk,

RA Rado Rs A RMAVEIZ R F — AR Co BIRIE; RAHRTIRAK,

NGO s SOOI COUIN COON
it g g T

ERARNYF#RFEF, Rk f-(CHy)sCH;. (CH,)10CH; ﬁ“w .
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ERARGFRFEY, REZARBET LAXAA4, REBFETELGL, BT TR,
B R FHRR AR F MR, P,

a=2. 3 A 4; ik a=2;

b=5. 6 & 7; 1Lk b=T;

c=2. 3. 4. SR 6; ik c=2. 3K 4; Kk c=2;

d=0. 1. 2. 3R 4; kit d=2. 3 R 4; Kk d=4;

crd=5 & 6; it 6;

M; F= M, -C(0)O-;

RiAfe RoAR T3t B Crpdidh, Mk ContiK, Mk Cor ik, Hitk Conotidh, HAELIAE 1
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RaAe Rs AR 0otk ) Crsdih, ik A P,
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Ryt B) Crpddh, ik Contd, Ak Co i, ik Conollh, HATMAR 1/ Ry IR
4 Ry A Cro AHIRAN, Rk A Conoldh, ik Colthkh,

RS EAFE D, R kA VOOOOUIE 2 SOOI OOOON
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L e

EPRARYEZAETEP, ALNRET EERXU)LAY, REHFETESHL. T A,
R FMRREARFMIR, o,

a=2. 3 X 4;

b=6;

c=4. SR 6; ik c=5 XK 6; ik c=5;
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Ryt B Criphidh, ik Contih, ik Con k., AR 1A R IRAK;
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ERF MR AIRFAIK, L,
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b=7;
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Riit ) Conn BAEIRA, it Coqo AAEIIK;
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Ryfe Rs AR it ) Cradedh, thik A ¥k,

KA R Rs VA BN 550 R T — AT R, Cag IR, AT R TINAI; ik T ARIR.
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KA RayFo Rs ARV £ AR T — AT R, Cos BIRITA, AR Csg BIRRA.
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B RARGERFET, KENRET ERAXA)LAY, REHFETHEZGL, R E TR,
BE FMARR R, b,

a=2;

b=6;
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Ryt B Gy HARA, Kk Clon AHIRA;

Ry#2 Rs Ak Mk B Cralndh, Hikh T,
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TV S SOOP S CCSILS 6008

ERRARGERFEF, RLNRLET LR XA edh, A% F L TESHE, BIEE TR,

AR AR, L,

a=2. 3 X 4; ik a=2;

b=5. 6. 72 8; ik b=63K 7; ik b=T;

c=4. 53R 6; ik c=4;

d=0. 1 & 2; ik d=1;

ctd=5 & 6; fhik ct+d=5;

M; #-0C(0)0-, M, #-0C(0)-;

Rik B Conndtdh, kit B Coaolidh, HAEukibik 14 R IRAR;
Risit B Coolndh, Hikik A Coslidl;

Ryt B Conp BARIRA, Ak Coro AEERA,

Ry# Rs 4k Mk B Cralndh, Hikh T,
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ERARETRFED, R A

ERARGTHRFEY, KREVRMBT LR XA, REHF ETHELY L. BT TR,

AR F R ARF IR,

R4 Rs
M ~
c M ™R,
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R’Q

b,

Q #-SC(0)-X-0C(0)-;

Ro e RO Ik 5 3uik B Crodtdk;

a=2, 3. 4. SR 6, it a=2. 3K 4

b=4. 5. 6. 7. 8R 9; ik b=5. 6K 7,

=2, 3. 4. 5H6;
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ctd=5 3 6;

M A2 My 4832 3k ) -C(0)0- -C(0)S-+ -OC(0)-, -SC(0)-#2-0C(0)0-;

Ri A Ro 4k 5. 4bik B Coradtdh, HAFsRMAR 1. 2. 3 X 4 4~ R, RAK;
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L dk 5 Wit B {L 48 F0 Crig ALK
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Ry 77 Rs 48 .00k B Cro 2
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Refe RO IR 5303k B Cradtdk;

a=3 4,

b=6 X 7;

c=2. 3. 4&5; k2R S;

d=1. 2. 33 4; ik 1R 4

ctd=5 X 6;
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a=3 X 4;

b=6 X 7;

=2, 43X S5; Kk 2KS;
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Ry A2 Ry 425 it 1 -(CH,)7CHs. ~(CH)sCHs. ~(CH,)oCHs. m .
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AL
HO/\/\/N\/\/\/\jLD/\/\/\/\/

f o~
Ho/v\/&/vvvv

EERARG TG EY, RAVRBT —APhRBD o, LasRas,

B, HP, PTRIERA>ESH ALPISH,
SRR, PTG RAL Y A TR A A2
STR % B F A8/ 20 mol%-85 mol%:

L5 MRS 10 mol%-75 mol%;

A5 1.0 mol%-30 mol%;
RIS 0.25 mol%-10 mol%:
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ik, ATERER ST 4 TR B Sty

B RG R K A4 50 mol%;

+ PSR 10 mol%;

MRS R 38.5 mol%;

REWIER 1.5 mol%.

ERRARG R EY, RAVRET LidmAstaaddh, L+, Pt HIgMiL A DSPC.
DMPC. DOPC. DPPC. POPC. DOPE. DMPE. POPE 3, DPPE ¥ #)—# X 54, ftit A DSPC Fo/
# DOPE.

KRR TRTEP, ALVRGT AN RBAB O, L, Fresbuie/ft f e s,
S0, EYHEE, BB, FATUEE. AARE. Sk AR, oA FE. 28, REAER
EATHBERE D GEE PR S, RLI2B B A/ B-5 8, B AHI2EEE,

ERRRGTHTEP, ARAARET LRk aa o, L, TRROMIER AR -8
1CRE .

Tihd, AR ZBLSRL B PEG UM BISBL LA . PEG 72U RIS A. PEG 2kt
8 Ab 2R . PEG PR IR, PEG MO e —AL . PEG B ed IR K d b oy —Fb 3 %
.

iR, PTIRIE T ZBRLBER P €449 1000Da £4) 20kDa #) PEG 314, kit €.4-%) 1000Da £
#) 5000Da ¢ PEG 314,

Tk, FFRE B8RSk & DMPE-PEG1000. DPPE-PEG1000. DSPE-PEG1000 .
DOPE-PEG1000 . DMG-PEG2000 . Ceramide-PEG2000 . DMPE-PEG2000 . DPPE-PEG2000 .
DSPE-PEG2000. Azido-PEG2000. DSPE-PEG2000-Mannose. Ceramide-PEG5000. DSPE-PEG5000
1y —Hr R S AP, ik H DMG-PEG2000.

ERRRGRETEF, REVRET Lid Rkt ddh, L, i aRe 446743, W%
R A b 8y —AP R S AT

Rk i, FPigsE97H. TR RIS WT ) A AR,

thikHy, PriZAZiRik A ASO. RNA X DNA ¥ #)—#F 3 %4,

ik K, FTiE RNA i § ) F3 RNAGIRNA). 424 £ RNA(shRNA). & X RNA(aRNA). 154%
RNA(MRNA). % 3E%4 7 RNA(IncRNA). # RNA(MIRNA). Ji#i% RNA(saRNA). % 425485
(MCNA). %4445 8 (PCNA). 3]1% RNA(gRNA). CRISPRRNA(ctRNA)KA% B4 F 49 —FF K % #F,
ik ) mRNA, E AL H 15449 mRNA.

AEPEWT 3 —A RS A Rt A &, BET AL S ARG AR X, #fldo, sTok
FeAM AR AR AERT WL AR TS XL e, AR AA T A ke st w AR . AE T R AR AR TUAT
FA R (B4 X Ao R R MR, RH T H SR F MR REHNTE N, QI RIRBEMFE S
—Hb K S A AR F ARG RE M. FART AL ARBEAAR Coo b F ik NREMT 5 5, ks

68
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R AAE: F M & ERAR G R (HPLOWA A T4 B 497 A Ao dd dh; Atk o9 F M AR T 18 13 R AR S A%
eIk

AL TALE FMEE XL, EXAMEAYBRL TP E—RT AR ELEA 3R
FAMEREFMIR, AEFMARZ—AHRG T REAFAE, —xF L EFMIRTL LA, 28
FOAREAL R ) — A F MR A B T2 B AT X REBMGIT AW X Ao bR X A K FAHIK,

AE L QIS FMEE AR S MR E ER), ©INERFRAVFTE AL, 2—AKE A
RFIWRF R ERMZUAR T A RRFRART R ERTZHART AR, TASINAL RS
HP R EAEFA. K R A B . AARRKNREE, 2561 2H, *H. BC. ''C.
HC. BNL 80 170, 1P, 2P, 35S, BF fu 3CI, S LA RMEE AR L C R TR CREEGRL
Aot FLATIRE Ao BT RS R PTRATIR 40 09 B0 F LT 4200 418 FARL WGITE ., K
Bl 4% E AT KRR AL A4 . 4140 5] AAKAHIE ) 45 & (1) 4o 3H o 4C) 84 7R 45T A F 24 40 o/ SR AR 2R 47
SRR, f. BFSH AesR-14. BP MC B E —AF ALk ey, BEACTNELH#IEAAAn., ddm, HE
FORME AR, Hldei. B0 2H, @ FRBAAE N £S5 TARESE T Ea AR, #leat KA F R
WA Y HEER, Bhff LFEATTRRAANEY, BEEiFes AL XAVILe 4 AL AT1R %
P — AT &, BT T RALA/REAG S B EOMAFHILN, BEHFRGREE
ARITAY KA R AR BAL F ATIZAG KA

AL LR HHHF, QBT H LB XAVVLASYRELE T F LTSt 3 b7
B BAR, AR IR A . PR X XA T AL,

Hip ok &

EH—7 @, REARET hdhinbdh, £ 04 KL RNMRIALD S Ao 2hF LT LKA,
I iR 28 RO 28 & 6.8 AL LS4 .

B F AL B F ETH% 69 R A 48 T2 sR—AREL AL o i) 5930 F & e REHA.
PR RIER . TTAR T AL BT 23 BT RA . 27 REA (R RRT)B F 4k
Fl. Bikde, BIsE4s. A, 2FEFO@EARRTOED). EAWAeSRE). AR, O
AEE . LALERAR. Ao MRS IFERAY R B R A . K. SR ORRR (BB 2 FE). BB A
4. BEBREAT. RAbdh. i, AR, ZAERR4E. R OMHABIRER. A TH L TR, R 8.
AT e F4n. RAWIRES, 3. RIH-REAK-HKEREY. RTZBUARFLE,

KK R QIERF & (Bl de, B E3K). PIREGRF ET L RL A RAB S A e
B FT ARG RIAFF 7, A RS A KB4 R LD Sty Ao 28 06 7 7] S5 70 TR ES 7 04 5 —Fe
F BB (e, DR BRI AL RN B AT oM OER LTS ENER). AL EAEFTET,
RGN L TUEROFHER ZRE, L5H A THEREF KLNARBAEA S /R L T8
FARANXTE ARG A G RRAEAH ., B ThTEP, REAF —EZE _EBPHRALAH
KA LA e I8 8 9T 7 BT BT A SR TR ] 48 AT R — AN AL AR
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22

==

AEZPRBG B MBS WA S 2343, ABERRT: oREH. BB INLH. AN
B, BRLH. A, RESYH. nirad, ML, A3AARNLHRLCLHFTX. ¥
Yo, KRR G IMAH QBT Y. ZNLH. BIRALH. ILARLE. XTRLH. Sk
MEsh. BIRIEALS. T ALH. BANBRALE. RIEALH. /RN SRR,

W, ATHAFHRLY HAhban, HBA XWEL, SIEPTER RTAG )M, 308 H
BE, RERETHHBMEN. MRELFE. REFraL. 4 ERGTERE, FF, T
E AT EIF LS THHMMEMNE.

5 TR AR TR, TR T AT RE R 892X R R0 B in b
4, BARKFEANZBOGFERL BB TAH, FMERFhe brTid, & FH LA Q LR P
892 R4, BE LIERA TR RIE KAk 280K, SRR AR A X SR b A L A S AT i R
TEH A AR KA

A RIS T RLPT R MRS (KINB 7). KIL 2 R I5E KT R A AT e R
EHMmedn, Bld, AR 6 AR 15 25 35 SHEFE, RFETARRILFELH, 4
do, AR AE. EoR SR, RINLH SR K E A £ 0k PR ATRIL S g R K
B, Blde, ABFEA.

STOAME R B ath oy ik, St H R KL A, Plde, BT FETF, TUfE

B shania b, Blde, AT RS WE R RIS EA HORF. REHN BRI T 5 ke
FHMSQEAFSHHART, G, PRI T a)IfIE R BE M S EIRB, R AR K
W3R (e, BT TV BBRE 2 )AL BAo bk i i, (219 ML i R b 8 R R MR It B B AT AL
Kb, BEREERTET, TARKEMARTY XS T HMBEH, Hlde, BiL IV HREZ, AdAE
XA G RF RBAERE Ay, woh, ARCRAEFEY, TUHAL TIREZA T HHA
Sth, RBHERIR,

AT RARS R AN F R IRKE, SRR RN F B kKR, S E B A
T, HEHKRYH 001 XY 20%TE, KAKH 01 ERY20%TE, KAKH 01 2L 10%EE,
B EREKE) 05 2R 15%F .

KL 1 2R 12008, LER 24 2 96 8, EHFERPFERY 0.1 mgkg/ DEEZ Y 10
mg/kg/ N OGEE. A T RFRBGIERREKTE, ETALT KR 0.1 mgkg 2R 10 mg/kg R £
SHTMEBAEE. 2T 40 2 80kg IALESE KL, RALHEREAATIRY 2g/K.

TR AR A M B A MK T T AR G T KRR A b K, RARAR P Seety e TR
HORT A, SR ATE, EXAAOH T, SHASHER ARV WMy, BFHY 005 £ 10%
T, RRIMWH A TIEA KA F.

53]
AEARL P BEARFTELFE A, B T 0 AL AATH—F 3wt AT 5k
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B TR AL o) EAR K365 X, PARAAR A AR T AEBIRM AL, 120 FIRAIALN

PRI LR . KRR BAR T3 NP, RAFE R DU AR F B R T ok 5 A AR F AT 5
R ikF. FKAOIFHMGHE. XA F, AR, BT AH LR EFE.

A1
WEYREAGE S £
THF w9 Ak
ACN T
DCM ZRTR
MeOH bl
DMF N, N-= ¥ 35 W s
DMSO ST AR,
CDCls AR
TBAF w9 T AR s
TBAI T At ibde
LDA P C¢ X
DMAP 4-=F @Ak
(COCI), FHA
Nal w4k
NaH Ak
K.CO; ERBRAR
EDCI 1-3-= W R R AR)3- TR = T g
DIEA NN-—F#RE Tk
LiAlH, 9 £.4542
CMPE N
DMPU N,N-= 9 25 & 4 2k
TMSCI Z WA
TMSOK Z W R AEBR 4T
TEA EX: -

FAA) 10 LA 1a 94K,
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HO ™

o EDCI, DMAP, DIEA o Ho N2 9
B~~~ AL Bl A g NHM NN NN
OH DCM o MeOH HO o
1a1 1a-2 1a-3

B

o
\Hkq Br
HO EtN, DCM \HLO THF B'Wo
125
1a-4 1a-6

VOO
Ho
1a-3 °

_— HO/\/N 07 N TN TN
CPME/ACN=3/1
1a

FIREMHTE 500 mL Z 0 B RBEARF Ao N 1-28% (15 g, 104.0 mmol, 1.0 eq.). 82 F B (255 g,
114.0 mmol, 1.1 ¢q.). DMAP (2.54 g, 20.8 mmol, 0.2 eq.). DIEA (40.3 g, 312.0 mmol, 3.0 eq.) VA& EDCI
(25.9 g, 135 mmol, 1.3 eq.), AAE AN 250 mL DCM. R R RAEF R FH4E 4 8, TLC W R A T 4.
3% BRI 200 mL 4840 B kAR R, A 3%100 mL DCM IR, AFAHA8, FREAIRT R,
IR R ERE TS, ZAERAZHAIT 21 g 3 EhRILEH) 1a-2,

EIBEM T & 250 mL =3 BRI T doabe 4 1a2 (21 g, 60.1 mmol, 1.0 eq)f= 2-ki B
(110 g, 1.80 mol, 30.0 eq.)F & F 100 mL FBE ¥, Aeit £ 60°CHIF R AL 18 DB, IREGMREF R ALIEH,
IRIG I NAbFo BALAR KR A LIR CBR, 40 BRI, A MAR, AKABRATE, 28, REER
EFish, KRBT 14 g GRS 123,

FIREM T & 250 mL = # B R BHL P Ao 9-+ kB (9.8 g, 38.2 mmol, 1.0 eq ) = THE (15.5 g,
152.8 mmol, 4.0 eq. )7 & F 100 mL DCM P . R EAR R ASA 30, REZZ N 2-FEARIOS g,
91.7 mmol, 2.4 eq.), FEEBERRE. TLC MR T4, ImAtefe @4 KRR ER R, DCM
I, AFFAAGR, RKHEBRATR. SR RERRETIES, ZBRAELME T gk &bk
oW 1a-5.

FIREM T 250 mL =3 B RBEHLP Ao A4S 1a-5 (8.7 g, 26.6 mmol, 1.0 eq.)FAF 60 mL
THF . ¥R R ZRASIE-40°C, RE%1ZHM LDA (13.1 mL, 26.2 mmol, 0.98 eq.), HEHR L 1 )
B, RB @R AR FZ PN 1, 6-232 THE(9.03 g, 37.0 mmol, 1.39 eq.)F» DMPU (0.48 g, 3.73 mmol, 0.14
eq). FFETRITERL. TLC BMRFTA, Aentbfo Rabsirk Kz E R R A, JA L8 LEsHEIR,
SITA AR, RERBRANTIR. IR, REIRRE TS, RARELF 101 g GRS H
la-6.

6] 20 mL B} & AR T e A1L-E-4% 1a-6 (1.48 g, 3.04 mmol, 2.0 eq.).fL&47 1a-3 (500 mg, 1.52 mmol,
1.0 eq.). K>COs (628.2 mg, 4.55 mmol, 3.0 eq.). KI(302.3 mg, 1.82 mmol, 1.2 eq.). ¥ /K3 F &£ (7.5 mL)
Fo M (2.5mL). # £ 80 °C R . TLC MM R B 5.4, AmAASFe RA4E K R RFER B, ) DCM
HIR, SHAAAN, TARBMTE, TR, RERREFMD, ZABAELMLA 96.98 mg Wik
14 1a.

TH NMR (400 MHz, CDCls) 8: 4.86-4.80 (m, 1H), 4.04 (t, J = 7.2 Hz, 2H), 3.57 (m, 2H), 2.62 (t, J =

7.2 Hz, 2H), 2.49 (t, J = 7.2 Hz, 4H), 2.29 (t, J = 7.2 Hz, 2H), 1.62 (m, 4H), 1.51-1.45 (m, 10H), 1.38-1.23
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(m, 49H), 1.15 (s, 6H), 0.88 (t, J = 7.2 Hz, 9H); ESI-MS m/z: 738.60 [M+H]".
T 2: A4 2a KA

o

ANSSB
%C' o B o
i Lon oy PPt
I e o/\/\/\/\/
Ho _— )
TEA, DCM THF
2a-1 2a-2 2a-3
OO
NH o 1a-6 o}
Ho > H KI, KaCO3 o
o HO/\/N\/\/\/%O/\/W\/ B \
CPME/ACN=3/1 HO ™ O NN NN
2a-4 2a

TR TG 250 mL ZFH B RBEAL P Ao 1-F82 (8.8 g, 61.0 mmol, 1.0 eq)fo =LA (24.7 g,
244.0 mmol, 4.0 eq.)FFAET 100 mL DCM P . 3 B AK £ k5420, REEZ AN 2-F R ABLR(15.6 ¢,
146.4 mmol, 2.4 eq.), #HZEBREZ. TLC BREA LT A, I tofe RALEKERERRFL, DCM 3
B, GAANAN, TR TIR, IR, REGERE TN, 2L 108 g% &Rk
At 2a-2,

EIBEM TG 250 mL =3 B RIEHP Ao A bdh 2a-2 (4.8 g, 22.4 mmol, 1.0 eq.)FFETF 50 mL
THF F. ¥R FARZ LI E-40°C, REH%1ZEH 0 LDA (11.0 mL, 21.9 mmol, 0.98 eq.), IR A 1
B, RERRERE PN 1, 6-=12 TH(7.59 g, 31.1 mmol, 1.39 eq.)F» DMPU (0.57 g, 4.48 mmol, 0.2
eq). FEEBITEAL., TLC BMAF 74, IrtbfeRAL4k AR E R R, M L8 LEEFIR,
SHH AR, RAKEBATIR. E. RGEERETFHER, ZARAEHT 4.6 gH EhRLSD
2a-3,

EIREM T E 250 mL =37 BURIZAR P I AL o4h 2a-3 (4.6 g, 12.2 mmol, 1.0 eq.)F= 2-F K TE
(14.9 g, 244.0 mmol, 20.0 eq.)FFaF SO0mL ZAE . e £ 60°CHRILR L 18 I B, IRGE MR & B B,
KRB MNFbFe FALAE KB R A LR T8, S BEEIR, SHA M4, AKABATER, T8, REER
2T, ZERAEANT 2.2 g% EibkibEdd 2a-4,

20 mL B RIEIHR T A A4E4 2a-4 (500 mg, 1.4 mmol, 1.0 eq.). 1L&4 1a-6 (1.37 g, 2.8 mmol, 2.0
eq.). K2COs3 (579 mg, 4.2 mmol, 3.0 eq.). KI (279 mg, 1.68 mmol, 1.2 eq.). IR/R I WH(7.5 mL) F» Zi%
(2.5mL), % 80°CAE . TLC WMEF 74, It fAva kKB RERRE, A DCM £,
SHAMAR, FKFERNTIR. IR, RGBIRRE TG, RARAMET 1379 mg kLo
2a.

TH NMR (400 MHz, CDCl;) &: 4.83 (m, 1H), 4.04 (t, /= 7.2 Hz, 2H), 3.55 (t, /= 5.6 Hz, 2H), 2.60 (t,
J=5.6 Hz, 2H), 2.47 (t, J = 7.2 Hz, 4H), 1.62 (m, 2H), 1.52-1.40 (m, 12H), 1.36-1.20 (m, 48H), 1.15 (m,
12H), 0.88 (t, J= 7.2 Hz, 9H); ESI-MS m/z: 766.50 [M+H]".

T 3: AW 3a AR
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o
Br.

OH NH,
EDCI, DMAP, DIEA o HO T H o
VR — EE—— PN SN
NP oow N A oo o™~ o

LD
M °
1a6
K1, KoCO, @

HD/\/N\/\/\)J\O/\/\/\/W

3a

CPME/ACN=3/1

AHFHG) 1695 %k, #EE 3o, FEIRZ 5 114.7 mg.
'H NMR (400 MHz, CDCls) &: 4.83 (m, 1H), 4.06 (t, J= 7.2 Hz, 2H), 3.59 (m, 2H), 2.66 (m, 2H), 2.54
(m, 4H), 2.30 (t, J= 7.2 Hz, 2H), 1.70-1.56 (m, 4H), 1.50 (m, 10H), 1.32-1.26 (m, 49H), 1.15 (s, 6H), 0.88 (t,
5 J=7.2Hz 9H); ESI-MS m/z: 738.55 [M+H]".
T 4: A da KA

HO
o EDCI, DMAP, DIEA o HO A~ NH " o
B~~~ AN B~ - — ~ HO N~ A S

KI, KoCOy
CPME/ACN=3/1

AH TG 1 F k. BELS 4a, IR F S 1121 mg.
TH NMR (400 MHz, CDCl3) &: 4.83 (m, 1H), 4.05 (t, J = 7.2 Hz, 2H), 3.80 (t, J = 5.4 Hz, 2H),
10 2.51-2.73 (m, 6H), 2.29 (t, J = 7.2 Hz, 2H), 1.65-1.44 (m, 16H), 1.26 (m, 49H), 1.15 (s, 6H), 0.93-0.82 (m,
9H); ESI-MS mv/z: 752.70 [M+H]*.

T 5: AW Sa AR

HO’ NH.
o EDC, DMAP, DIEA o Ho N " o
" B~ A - MNP NN

B'\/\/\/\)l\OH Dem o ' EtoH HO™ ™" O NN

~
2, CCC0 Foses
Bro_ o~ YLO Mo
128 N\/\/\/\i
HO™ " O

5a

KI KoCOs
CPME/ACN=3/1

AHE TG 1 7 k. B &AL Sa, 130K Z H 150.8 mg.
15 'H NMR (300 MHz, CDCl;) 8: 4.84 (m, 1H), 4.05 (t, /= 7.2 Hz, 2H), 3.60 (m, 2H), 2.41-2.63 (m, 4H),
2.29 (t, J = 7.2 Hz, 2H), 1.65-1.44 (m, 18H), 1.26-1.34 (m, 51H), 1.14 (s, 6H), 0.93-0.82 (m, 9H); ESI-MS
m/z: 766.70 [M+H]".
R34 6: Fobodh 62 9B,
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o
ASSB J<
o J< cl " o TFA, DCM, oH
.
V)ko LDA, THF (€och;, beM
al
6a-1

¢ TEA. DCM

6a-2

o Yooed
oﬁzzz;wavva%NAAﬁ/ .
123
o )
K,CO3, Nal, DMF Ho/\/N\/\AA)LO/\/\/\/\/
cl 6a-3

6a

¥R Am W EAR TE (15.0 g, 150.0 mmol, 1.0 eq.) & F 150 mL F7Kvd Srckvh F 5420 £-60°C, %

RAMRY S F & RELE F e\ LDA (150.0 mL, 300.0 mmol, 2.0 eq.), HAFV A THRERE 1 DG

AN 1-32-6-R TH(44.9 g, 225.0 mmol, 1.5 eq.), FRILPEGLE KA 3 DB, TLC W ER A4, A

5 tade AU AEIRER R T, Bl DCM ZIK, &3R8, TKABMTIR, Tk, REERRETFF

M, BZAERAELAIF 19 g £ E RIS 6a-1.

4 10.0 mL = £ B AALS4 6a-1 (10.0 g, 38.3 mmol)#) DCM (30.0 mLY&& b, F B304 3 s

B, Rk AR B R AL A, ZEEIARALTF 6.9 g T E RIS 6a-2.

F a4 6a-2 (500.0 mg, 2.45 mmol, 2.0 eq.)isF DCM (5.0 mL)¥F , 735 &4 T @& RZAR & ¥ e\

10 2-3 % DMF =¥ B4 (311.1 mg, 2.45 mmol, 2.0 eq.), $itd 30 S48 Ak Ak A7 152 BLA P F)
R, HPTFBLRIAT DCM (5.0 mL), REMmA 9-+-LBE(312.3 mg, 1.22 mmol, 1.0 eq.)f= = T (247.5

mg, 2.45 mmol, 2.0 eq.), WERE S, RZLRERKELREN S0 mL KP, DCM FIR, &5
HWAR, FRFABANT B, B, REERE TN, 2AIRAEEAIT 240 mg RIS 4D 6a-3.
B a4 6a-3 (200.0 mg, 0.45 mmol, 1.5 eq.)#) DMF (3.0 mL)Z%& P i AARBR 4P (124.2 mg, 0.90

15 mmol, 3.0 eq.). B4k4h (112.5 mg, 0.75 mmol, 2.5 eq.)F4La-4% 1a-3 (99.0 mg, 0.30 mmol, 1.0 eq.). FA
ELRARE 80°C, HARE S DB, RELREHREARZLNEEER, Miof [ARRKBERER
R, DCM ¥R, S HA AR, RARMEEBRATIR, L. REIERET D, #E&RMANTF 752
mg {ba-4 6a. (AEFA F: XSelect C18 (19x150 mm, 5 pm); #Hzh48 A: 7K: ZAF =90: 10 (10 mmol/L

BRER 24%+0.5% RK), Azh48 B: FAEBR: TH = 90: 10; Aik: 25 mL/min; #/%: 0-12 24P A B 49

20 ) H 75% - 80%, 12 HAFE B AGEeAH 90% )

TH NMR (400 MHz, CDCls) 8: 4.82 (m, 1H), 4.05 (t, J= 7.2 Hz, 2H), 2.57 (m, 6H), 2.29 (t, J= 7.2 Hz,
2H), 1.61 (m, 7H), 1.52 (m, 13H); 1.21-1.37 (m, 45H), 1.16 (q. J = 4.4 Hz, 2H), 0.88 (t, J = 7.2 Hz, 9H),

0.64 (q, ./ = 4.4 Hz, 2H): ESI-MS m/z: 736.55 [M-+H]""
TP T AW Ta 69E AR
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EtsN, DCM THF

0
NP NN SN
KI, K2CO3, ACN Ho N (o)

7a

H\/\/\/\)ol\ i /\/(X/
HO/\/N i i MO

AH R 1 5%, BEE4h Ta, F300K 5 102.4 mg.
TH NMR (300 MHz, CDCls) 6: 4.08 (td, J = 7.2 Hz, 4H), 3.58 (m, 2H), 2.57 (d, J = 40.6 Hz, 6H), 2.31
(t, J = 7.2 Hz, 2H), 1.73-1.40 (m, 14H), 1.20-1.39 (m, 45H), 1.17 (s, 6H), 0.96-0.85 (m, 9H); ESI-MS m/z:
5 710.55 [M+H]".
) 8: A4 8a e9A AR

[o]

\[)L PN
e}
Ho/\/\[\/\/ \Hk _ LDADWPU E"\/\/\/%
o
ey . oo “Tjj/ - T

8a-1

H 2 9
oMo A OW
1a3 o N
KI, KO3 ACN I
8a

AH A 10T k. B &L 8a, FFF)MIKF 5 449 mg,
TH NMR (300 MHz, CDCls) &: 4.07-3.91 (m, 4H), 3.56 (m, 2H), 2.31-2.62 (m, 6H), 2.29 (t, J= 7.2 Hz,
10 2H), 1.73-1.40 (m, 12H), 1.39-1.20 (m, 44H), 1.16 (s, 6H), 0.93-0.82 (m, 9H); ESI-MS m/z: 696.50
[M+H]".
T 9: A 9a AR,

A
Ho B — =9 | rego 8 o TBSDM TEAR ~ HO. M
NN N N - N
imidazole, DMF o~ TS o~
‘ 9art Mg, Iz, TMSC), CuBr 922 THE 923
Licl, THF

. o Bn -_ = br
pcM © THF OH o

9a-4 92-5 EDCI, DMAP, DCM

y
Ho/\/N\/\/\\/\\)J\O
123

rMOJQNAL
WS SN SN

9a

FE 250 mL B EIEHR P AF 52 -1-/%8% (30 g, 180.0 mmol, 1.0 eq.)F=2kek (30.6 g, 449.0 mmol, 2.5
15 eq)iaF 120mLDMF ¥, R EA4k A B Fkis 20T, RE @R EAIKZ P N TBSCI (29.8 g, 198 mmol,
l.leq). AETRITERA., TLC WM B L T4, A ANt0F0 8B A A0 K RFE R B, ) DCM IR,
SHAMAR, FKFBRNTIR. IR, RGBIRRE TG, RARAELIT 26 g K& E MRS

# 9a-1.
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FE 250 mL = B R EEHFL P AN Mg (1.70 g, 70.1 mmol, 1.6 eq.). T (0.01 g, 0.039 mmol)F~ 50 mL
FoK THF. 4§ R AR £ FTR £ 37°C, ARG T 30 54T M EAZ A1 E4% 9a-1 (18.5 g, 65.7 mmol, 1.5 eq.)s
BB EGER TGN A, BIEFIB RGN . RARY 4 T £ 250 mL =3 B R BARLF Ao\ CuBr
(0.63 g, 4.38 mmol, 0.1 eq.). LiCl(0.37 g, 8.76 mmol, 0.2 eq.) % 50 mL &K THF, 0°C F 33 30 5446
5 AR AIER T EA 33- 2 TR AR TE (5 g 43.8 mmol, 1.0 eq.)f= TMSCI (7.14 g, 65.7
mmol, 1.5 eq.), @m0 ARG 4k 848 0°C HE3E 30 min, A5 A7 H] & 4945 KX F) 12 5 Ao N R FLIR S48 i e
SRS WA RORL 2 BT, TLC MM R R 4, oA BAbE RIS d R B, CRUESF IR, &4
HMAE, RAKAELA TR, B REERE T35, 2BREAT 13 g & bk s4) 9a-2.
AIELAT T 45 TBAF (21.5 g, 82.1 mmol, 2.0 eq.) 2-$bAm AtLE4 922 (13 g, 41.1 mmol, 1.0 eq.) 49
10 THF#&RF, %R 2 ot Miaf AL KRR E KRR A, LB LEEER, AFANAn, KR
BRan-TaR, IR, RGIERE TS 923, LFh, HEATT—HRAE.
b4 9a-3 (14 g, 69.2 mmol, 1 eq.)#= PPh; (21.8 g, 83.0 mmol, 1.2 eq.) &T 140 mL — R T %
b, SRR ARE 0°C, KB Hdhe N CBry (25.3 g, 76.1 mmol, 1.1 eq.). FRIMEFER L E TLC %
MR R4, B kAaFe RAL A KRR A R R LT CBR GRS AT R IR, &0 M8, T KRBT IR,
15 33k, REBIERE TIFME, KRBT 7.6 g k% &bk 9a-4.
¥ TMSOK (4.35 g, 33.9 mmol, 1.5 eq.)Am A 60 mL 16844 9a-4 (6 g, 22.6 mmol, 1 eq.)4) THF iz
b, FRMIRLE TLC WAL EA, A 2.0 MeS#iAY R A4 pH £ 4.0, /8 L s
HATEIR, AFHIIE, RARABRATER. 3B, REERET IS, LAKEELT 25 gkdk
&R A4 9a-S.
20 FBARAE IR 17k, B &AM 9a, 135K~ 81.7 mg.
TH NMR (300 MHz, CDCls) &: 4.85 (m, 1H), 4.05 (t, J= 7.2 Hz, 2H), 3.66 (s, 2H), 2.59 (m, 4H), 2.31
(t, J = 7.2 Hz, 2H), 2.19 (s, 2H), 1.64-1.43 (m, 12H), 1.22-1.38 (m, 51H), 1.12 (s, 6H), 0.95-0.85 (m, 9H);
ESI-MS m/z: 738.65 [M+H]".
FHH) 10: ALEH 102 98K

; 1SS0
—
o MeMgBr Ao~ M LiOH Ho
Br. O — B oH ———————
B~ A BI\AXOH P
MTBE Cp*TiCl3, Zn, TESCI o , T o EDCI, DMAP, DCM
10a-1 1022 THF 10a-3 104
[}
H o
S S S PUPS PSP
a0 W 1
a-3
AN O
Pl o ¥
KI, KoCO3, ACN [}
25 10a-5 10a

100 mL RBP4 45T 8 T A5 (4 g, 22.1 mmol, 1.0 eq.)AF 40 mL MTBE F, R4k A
BFARBEMHT. RBEQRLIKA FhoAY IR 4(22.1 mL, 66.3 mmol, 3.0 eq.). #HETRRLE
TLC MRB T4, Ao nfefo RACERIBRR TR B, A EtOAc IR, SIAMAN, FAKABRMTF
M. iR RGIERE TR, RAEIRALSALE 3.5 A6 10a-2.
30 ERARY ZMHTE 100 mL BUR BT Ao AMLE4 1022 (3 g, 16.6 mmol 1.0 eq.). = AR AL
(749 g, 49.7 mmol, 3.0 eq.) . #8(3.25 g, 49.7 mmol, 3.0 eq.). Cp*TiCls (519 mg, 1.80 mmol, 0.1 eq.)
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FaSANFIE (24 g) , KRB 24 mL K THE, 4B IR R A0 E 50°C, KRB0 RAIKE o
NFHBR LES(2.49 g, 24.9 mmol, 1.5 eq.). FHRE 60°C 44 R 12 N BF. R LA E LR m
ANARF BACAR AR A R B, A EtOAc IR, AFAMAN, LKEBMTFIE, B, RERRE
FrMS, BAARAEAILIT 2.4 21884 10a-3.

5 FE 40 mL B AR P ¥ a4 10a-3 (1 g, 3.77 mmol, 1.0 ¢q.)RTF 10 mL L&Az 2 mL 7R 69 R4 AR
b, REERERET IANERAAE (027, 113 mmol, 3.0eq) » FREAMLE TLC KMER AT L,
RAREAIBER A 20 M AHHBIRIFEDER pH A 4 A5, AR BIERBRERE I, B
EtOAc H IR, &AM, RRFBRATRR. T8, REERET S, ZAIAHT 800 £ %,
1 a4 10a-4,

10 BAEFHS) 1 0 F %k, BIELEW 10a, F3]MIK T 5 934 mg.
TH NMR (300 MHz, CDCls) 8: 4.92-4.72 (m, 1H), 4.05 (t, J = 7.2 Hz, 2H), 3.59 (m, 2H), 2.64-2.51 (m,
6H), 2.33-2.18 (m, 4H), 1.55 (m, 14H), 1.34-1.24 (m, 45H), 0.83 (m, 15H); ESI-MS m/z: 724.55 [M+H]".
FHA) 11 A4 11a 694K

HO
o EDCI, DMAP, DIEA o HOL_~_NH; " o
BrW\)J\ T o Br\/\/\,k NN NN HO\/\/N\/\/\)J\ NN NN
oH DeM o con o

koo HO\/\/N\/\/\)OJ\OA
15 AH TS 097k, B &S 1a, F2)HHK 7 3 69.5 mg.

'H NMR (400 MHz, CDCl3) &: 4.90-4.80 (m, 1H), 4.08 (t, / = 7.2 Hz, 2H), 3.81 (t, J = 5.2 Hz, 2H),
2.55 (m, 6H), 2.33 (t, J = 7.2 Hz, 2H), 1.71-1.46 (m, 16H), 1.40-1.26 (m, 49H), 1.17 (s, 6H), 0.90 (t, J = 7.2
Hz, 9H); ESI-MS m/z: 752.60 [M+H]".

FHA) 12: AW 122 6948,

HO™ S S S N
EDCI, DMAP, DIEA o Ho AN

o) o
. H
A Br\/\/\)l\o o N o SR
Br- on oom NN NN o HO™ ™" Lo

o e . O
Br\/W%O PP O
1a-6

o]
oMo~y
Kl K,CO2

20 CPME/ACN=3/1 12a
A TG 1 67 k. B &E 122, 135K 5 178.6 mg.
TH NMR (400 MHz, CDCls) &: 4.88-4.77 (m, 1H), 4.05 (t, J = 7.2 Hz, 2H), 3.60 (t, J = 5.6 Hz, 2H),
2.57 (m, 6H), 2.30 (t, J = 7.2 Hz, 2H), 1.71-1.46 (m, 12H), 1.43-1.15 (m, 55H), 1.11 (s, 6H), 0.89 (1, J= 7.2
Hz, 9H); ESI-MS m/z: 766.70 [M+H]*.
25 FHAH) 13: AW 132 95,
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o PPN -
o EDCI, DMAP, DIEA o Ho N " 9
B~ N N e
B Hon Dem " o EtoH Hor Ao A

SO

o
B'\/\/\XLO/K:/\/\C/\/ M
623
HO™ ™ N

Ki, KoCOs
CPME/ACN=3/1

AH TG 1 69Tk, B &S 132, 135K & 43.5 mg.
'H NMR (400 MHz, CDCLy) 8: 4.81 (p, J = 6.4 Hz, 1H), 4.06 (t, J = 6.8 Hz, 2H), 3.58 (m, 2H),
2.58-2.36 (m, 6H), 2.30 (1, J = 7.6 Hz, 2H), 1.70-1.51 (m, 16H), 1.48-1.16 (m, 47H), 1.14 (t, J = 4.0 Hz, 2H),
5 0.88(t,J="7.2Hz, 9H), 0.64 (t, J = 4.0 Hz, 2H); ESI-MS m/z: 736.60 [M+H]".
FHA) 14: LAY 142 898K,

[o]

w)k Br NN B
(e}

13a

" o

Ho N \/\/\)Lo/\/\/\/\/\/ O/\C\A/\A//
o

KI, KxCO3, ACN Ho N Mo

e
AH b 1 95k, Rl&LE 14a, 1F5)MIR T & 56.3 mg.
TH NMR (400 MHz, CDCL;) &: 4.08 (t, J = 6.8 Hz, 2H), 4.01 (d, J = 4.8 Hz, 2H), 3.97 (d, J = 5.6 Hz,
10 2H),3.17-3.06 (m, 5H), 2.36 (t, /= 7.2 Hz, 2H), 1.87-1.63 (m, 16), 1.57-1.29 (m, 45H), 1.19 (s, 6H), 0.91 (t,
J=17.2 Hz, 9H); ESI-MS m/z: 724.55 [M+H]".
4] 15: A4 15a 696,

Eth DCM THE

o~ N A o
o]

Ki KeGO. AGN N R N NN
15a

AE AN 1 097k, #EALSM 152, 1F2)BKF 3 120.3 mg.

15 'H NMR (400 MHz, CDCLs) 8: 4.09-4.03 (m, 4H), 3.56 (m, 2H), 2.62-2.49(m, 5H), 2.30 (t, /= 6.0 Hz,
2H), 1.66-1.55 (m, 14H), 1.52-1.26 (m, 45H), 1.15 (s, 6H), 0.88 (t, J = 7.2 Hz, 9H); ESI-MS m/z: 710.55
[M+H]".

FA] 16: A% 16a 6946,
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o]

%CI o NN o
HoN\C/v\/ JE ﬁ)k o LDA, DMPU o
Et3N, DCM THF ON\CC/

o] o}

H
N~ g
ot s aaves
o]
Ki KGO ACN o~ N~ g
16a

A T 1 7k, B&LA 16a, F3hIKF & 80.8 mg.
TH NMR (400 MHz, CDCl3) 6: 4.07-3.92 (m, 4H), 3.60 (m, 2H), 2.66-2.46 (m, 6H), 2.30 (t, J= 7.6 Hz,
2H), 1.68-1.44 (m, 12H), 1.38-1.07 (m, 44H), 1.05 (s, 6H), 0.88 (t, J = 7.2 Hz, 9H); ESI-MS m/z: 696.55
5  [M+H].
FHAH) 17 AW 172 646K

o EDCI, DMAP, DIEA o Ho N2 H
M N O.
AN N T T TS
A T e o N T e e

o]

HO N~ O
R4

Kl K;CO3
CPME/ACN=3/1 17a

AH TN 1 0977k, BEALSM 17a, 1F2)B4K 7 3 125.7 mg.
H NMR (400 MHz, CDCL3) 5: 4.86-4.80 (m, 1H), 4.05 (t, J = 6.8 Hz, 2H), 3.55 (m, 2H), 2.60-2.47 (m,
10 6H),2.29 (t, J= 7.6 Hz, 2H), 1.66-1.48 (m, 14H), 1.43-1.26 (m, 49H), 1.15 (s, 6H), 0.88 (t, J= 7.2 Hz, 9H);
ESI-MS m/z: 738.65 [M+H]".
KA 18: AW 18a 6948,

HON\N\
NH
EDCI, DMAP, DIEA o HO N2

o
- T T . H
/\/\/\/\)J\ NN N o
BrWOH DCM Br fo} MeOH HO ™ x/\/\/\/\m A

HO/\/N\//\/\/\/YO\/\/\/\/
K, KoCOy

CPME/ACN=3/1 18a O A

B0 1 0%, FIEE 18a, 1F5RF 5 1274 mg.

15 'H NMR (400 MHz, CDCls) &: 4.86-4.80 (m, 1H), 4.06 (t, J = 6.8 Hz, 2H), 3.53 (t, J = 4.8 Hz, 2H),
2.58 (t, /= 4.8 Hz, 2H), 2.43 (t, J = 4.8 Hz, 4H), 2.29 (t, J = 7.6 Hz, 2H), 1.65-1.43 (m, 14H), 1.38-1.18 (m,
49H), 1.15 (s, 6H), 0.88 (t, J = 7.2 Hz, 9H); ESI-MS m/z: 738.66 [M+H]".

FHAH) 19: AW 192 6948,
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N e P
HO NH.
o EDCI, DVAR, DIEA HO 2 H 1
- . - .
O NM e e e
Br\/\/\)kOH oem B O ~ MeOH HO T ©

o

M@@ H&QKZZVN

KI, KoCOs
CPME/ACN=3/1 19a

BAH T 9 097 ik, B ELSH 192, FE)IKF R 79.7 mg.

'H NMR (300 MHz, CDCls) 8: 4.89-4.82 (m, 1H), 4.06 (t, /= 6.9 Hz, 2H), 3.67 (m, 2H), 2.70-2.34 (m,
4H), 2.31 (t, J= 7.5 Hz, 2H), 2.17 (s, 2H), 1.70-1.49 (m, 12H), 1.38-1.18 (m, 49H), 0.99 (s, 6H), 0.88 (t, /=
6.9 Hz, 9H); ESI-MS m/z: 738.65 [M+H]".

K34 200 LAY 20a 94K

o X e WW
L — H——————————————
Br OH
Br © MTBE g cp m3 zn, TESCI T £001, DYAR, DOV
8
P Yo -
HO™ o
Br/V\></YD 1a3 NV\/\/\)(L
o HO™ > 07N TN T T

AHTHH 10 095 %, &AL 20a, FEWIRZ 5 745 mg.

1H NMR (400 MHz, CDCl;) 8: 4.89-4.85 (m, 1H), 4.06 (t, J = 7.2 Hz, 2H), 3.63 (m, 2H), 2.69-2.57 (m,
6H), 2.35-2.20 (m, 4H), 1.71-1.53 (m, 15H), 1.39-1.19 (m, 46H), 0.94-0.85 (m, 15H); ESI-MS m/z: 738.45
[M+H]".

R 2SR LK T AN F R R, R AL P AR 6 R A K.

20a

&2
Q o
o
HO/\/N\/\/\)ko/\/\/\/\/Y Ho/\/N\/\/\)OI\O/\/\/\/\/\/
FAM) 21: {Le4h 21a FAEA) 22: {Lo4h 22a
[M+H]": 752.65 [M+H]": 764.65
Mo/m M Joooo
HO/\/N\/\/\)CLO/\/\/\/\/\ HO/\/N
M) 23: {Lbdh 23a 5 3 ) 2 44:/\% 24a
[M+H]": 696.65 [M+H]+: 780.65
HO/\/NHN\)k HO/\/NHAA)k
KM 25: La4) 25a %3647 26: 4’6/\% 26a
[M+H]*: 738.60 [M+H]": 724.55
/\m/ NN N g
‘)/\/\)‘\ ?/\/\C’)r ]
HO/\/N Ho/\/Ni/\/\/\)I\OA/C\A//\/
3645 27 4]6/\;%] 27a % 315 28:. 1449 28a
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Y OOOSN
(6]

o
HO/\/\/N\/\/X\)ko/\/\/\/\/\
Tt 29: Lo 29a
[M+H]": 808.70

3641 30: ALE 1b E9E R

<l
\(MO/ ° . NI
S I . SPNPAPN SRR M SR ST

1b-3 LDA, THF(10mL/g) 1b4 THF 1b5 TEA DCM b

g L0
BVVW\ADm/ ((\A)L o
H
HO/\/N\/\/\X/O»TOK\/\/\/\/ 1b2 HO/\/N\/\/\X/OY\/\/W

KaCO3 ACN b7 KoCO3, Nal, DMF 1b [

Ho N2

F# 9-+ & 1b-1 (200.0 mg, 0.78 mmol, 1.0 eq.) T DCM (2.0 mL) +, &P imA 8-LF R
(226.2 mg, 1.01 mmol, 1.3 ¢q.), EDCI(179.4 mg, 0.94 mmol, 1.2 eq.) #» DMAP(42.9 mg, 1.17 mmol, 1.5
€q.). BULRAEFIR THEE 3 D it, HRAREIN 10 mL 46 SRR+, A 3%20 mL DCM #
B, AR, RKABRANTIR, k. RERRETHRS, ZEARAELMT 300 mg ¥ EdR
1ea4 1b-2.

¥FTEPES (21 g, 205.0 mmol, 1.0 eq.) & F 200 mL 7K THF F H 44 £ 0°C, £RAKRYE
HF &) RZR P Ae N LDA (205 mL, 410.0 mmol, 2.0 eq.). HRABRAA ZER, HidE 30 90406 B
N1, 5-Z3% RJR(47 g, 205.0 mmol, 1.0 eq.), TLC MM ER B T4, Atbfe BALEACERER R AL,
A 3%300 mL DCM IR, &5 A HAR, FARABMN TR, 8. REERETIFNS, BaRAEHL
1% 30 g % EshR{L A 4h 1b-4.

fea 4y 1b-4 (15.0 g, 40.0 mmol, 1.0 eq.) 3&-F 30 mL THF ¥ F43 % 0°C, AARP LB THAL
A PG - T Rrk ik (IM, 100.0 mL). FHRE 75°C, IR A 3 N, R4 RELSHE
TR, A R KRR R B, JA 3*300 mL DCM E8R, &AMl KBTI, Sk,
R RIRET AL 16-5 (13.6g) , REHL, AHEATTFT—FRE.

FRBEA(11.0 g, 58.0 mmol, 1.3 eq.)m ALAH 1b-5 (10.0 g, 44.0 mmol, 1.0 eq.)4) DCM (100 mL)
PR, REEGRAREZ TN (13.5¢, 1340 mmol, 3.0 eq.), FRRL 3 DB, R FLRBEIN
100mL 7K P, DCM X3, AFHMA, LARERA TR, 2B, REBRET DL, R
1243 10 g 1La-4 1b-6.

¥4 (1.5 g 11.1 mmol, 3.0 eq.)F24b5-4% 1b-6 (1.4 g, 3.7 mmol, 1.0 eq.) /e N\ TEHE (2.3 g,37.2
mmol, 10.0 eq. )89 150 mLYA&R F, Ao 2 70°C, R 3 DB, R REIA 30 mL KT,
DCM ¥R, &3FA A0, RABEM TR, S8, REBRETFIFNG, ZRKBLT 14 gibs

4 1b-7. 'H NMR (300 MHz, CD;Cl) §: 0.85-0.89 (m, 9H), 1.20-1.26 (m, 21H), 1.59-1.62 (m, 4H),
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2.29-2.34 (m, 2H), 2.73-2.76 (m, 2H), 2.87-2.91 (m, 2H), 3.72-3.77 (m, 3H).

FA A4 1b-2 (300.0 mg, 0.84 mmol, 1.0 eq.)F4bE4 1b-7(503.4 mg, 1.09 mmol, 1.3 eq.)i&-F DMF
(3.0mL), &/EANEIEAP (289.9 mg, 2.1 mmol, 2.5 eq.)F=#ik44(314.4 mg, 2.1 mmol, 2.5 eq.), Ao E
70°C, PR AL 2 BF, BRALREIA 20mL K, DCM FEIR, AFH AR, LK TR, iDE.
KPR 2T IR, ZEARAASIFLAY 1b (1589 mg) .

'H NMR (400 MHz, Methanol-dy) &: 0.85-0.95 (m, 15H), 1.17-1.34 (m, 48H), 1.52-1.59 (m, 8H),
1.62-1.64 (m, 4H), 2.27-2.35 (m, 4H), 2.48-2.53 (m, 4H), 2.63 (t, ] = 6.3 Hz, 2H), 3.61 (t, ] = 6.3 Hz, 2H),
3.80 (s, 2H), 4.84-4.89 (m, 1H); ESI-MS m/z: 738.65 [M+H]".

F34) 31: ALA4h 2b 69A R

Br\/\/\></0\[(\/\/\/\/ HO_~_NH,

(0]

H
HO\/\/N\/\/\></O\“/\/\A/\/
(o]

K,CO;, ACN

1b-6 2b-1

Br\/\/\/\)okom/ MOJ/\:@/V

HO NW\></O
KoCOs, Nal, DMF NN \n/\/\/\/\/
2b ¢

F AR BT (549.3 mg, 4.0 mmol, 3.0 eq.) A1t 4-4h 1b-6 (500.0 mg, 1.33 mmol, 1.0 eq.)he A\ 3-F F-1-
FEZ(1.0 g, 13.3 mmol, 10.0 eq.)89 ZH(10.0 mL)ZER P, M E 70°C, FEHRAL 3 B, SR M
A 30mLRYF, DCM ¥R, AFFAMAR, LKRBMTIR. TR, REBRETHRD, 2RRAE
ALFF 350 mg K & R84 2b-1.

1ba4h 1b-2 (565 mg, 1.22 mmol, 1.3 eq.)F=4E4% 2b-1 (350 mg, 0.94 mmol, 1.0 eq.)i&T DMF (5.0
mL), K& NBREAY (389 mg, 2.82 mmol, 3.0 eq.)Fra4L.44(353 mg, 2.35 mmol, 2.5 eq.), A2 E 70°C,
PR 5 et ¥R EREIN 20 mL K, DCM FIR, &5 AMAE, TKABMTFIE. Tk, K
WRIRET MG, ARSI IFLEY 2b (160mg) .

TH NMR (400 MHz, Methanol-ds) 6: 0.85-0.95 (m, 15H), 1.20-1.40 (m, 48H), 1.62-1.70 (m, 12H),
1.72-1.78 (m, 2H), 2.28-2.35 (m, 4H), 2.60-2.66 (m, 4H), 2.74-2.79 (m, 2H), 3.64 (t, J = 6.0 Hz, 2H), 3.80 (s,
2H), 4.82-4.89 (m, 1H); ESI-MS m/z: 752.65 [M+H]".

b 32: LA 3b B4R,

Ho™ S NH2

BrW\X/O\“/\/\/\/\/

o K,CO3, DMF
1b-6 3b-1

H
o}

Bf\/\/\/\iom H/\/\)Ctom/

Ho/\/\/N\/\/\X/O\n/\/\/\/\/

3b o

K,CO3, Nal, DMF
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F B BR47 (549 mg, 4.0 mmol, 3.0 eq.) A=A 1b-6 (500 mg, 1.33 mmol, 1.0 eq.)he N\ 4-FF-1-T
B2(1.2 g, 13.3 mmol, 10.0 eq.)#) DMF (10.0 mL)ZR P, Ak 2 70°C, BEHER R 3 B, F R REIA
30 mL R+, DCM EIR, S AHAN, LARRBRM TR, k. REErETED, SAREL
124F 300 mg T EdaR LA 4 3b-1.

F a4 1b-2 (462 mg, 1.0 mmol, 1.3 eq.)F21L84% 3b-1 (297 mg, 0.77 mmol, 1.0 eq.):&F DMF (5.0
mL), RBEMNBERET (269 mg, 1.9 mmol, 2.5 eq.)Fr AL 44(285 mg, 1.9 mmol, 2.5 eq.), Ao £ 70°C,
IR 5 DT, REREIAN20mLKF, DCM FIR, AW, LRREBRMTIR, k. KE
RRE TG, KA EAY 3b (228 mg) .

TH NMR (400 MHz, CDCls) &: 0.80-0.90 (m, 15H), 1.25-1.40 (m, 48H), 1.49-1.66 (m, 8H), 1.74-1.81
(m, 8H), 2.24-2.37 (m, 4H), 2.47-2.58 (m, 6H), 3.56 (s, 2H), 3.77 (s, 2H), 4.81-4.88 (m, 1H); ESI-MS m/z:
766.85 [M+H]".

FA) 33: AW 4b B4R

o]

~
o o HBr(aq.) o o o r/\/\/
N N Efw/%o/ . Ervw%m_( “'\/\/\/\/%J\o N

LDA, THE 1) (COCH,, DCM, DMF(cat)

4b1

42 3 2) TEA, DCM, DMiF(cat.), DCM b4
1K
H
HO/\/N\/\//\X/OW\/\/\/ o A~
e}
b7
oA o
K,COy, Nal, DMF ab o

FBRFTERFE (21 g, 205 mmol, 1.0 eq.) ¥ F 200 mL 7Kk THF ¥ 343 % 0°C, & RARY &4
F & BT AN LDA (205 mL, 410 mmol, 2.0 eq.). H§ R R E A £ TR 30 048, Fhon 1,
6-—3% TH(50 g, 205 mmol, 1.0 eq.), TLC MM E R T4, Mo R b RENRER B A, 8 3%300
mL DCM # I, &3tFMA, FKABR T, S8, REEBRETIPRS, 2BKAEMALE 34 ¢
# €50k 144 4b-2. TH NMR (400 MHz, CD3Cl) 6: 1.05-1.52 (m, 14H), 1.78-1.91 (m, 2H), 3.36-3.42 (m,
2H), 3.71 (s, 3H).

F e 4h 4b-2 (10.0 g, 37.6 mmol, 1.0 eq.)hm A FUE BRUKIERR(50.0 mL) P, R R&RARE 100°C,
PR 24 B, Bt REFR KR EIEER, Mot fALMKERERRE, DCM FIR,
SHAMAR, RKFBRAN TR, IR, RGIERE TG, ZAREMT 74 g FEMRILESY
4b-3. 'H NMR (400 MHz, CDsCl) 8: 1.19 (s, 6H), 1.25-1.28 (m, 4H), 1.30-1.56 (m, 4H), 1.80-1.89 (m, 2H),
3.37-3.42 (m, 2H).

F a4 4b-3 (5.0 g, 19.9 mmol, 1.0 eq.) &F DCM (50.0 mL)¥F, &L T & RAKFZ P o
DMEF (291.0 mg, 3.98 mmol, 0.2 eq.)fe3 BL5, (5.1 g, 39.8 mmol, 2.0 eq.), Bt 30 24F B R EwR ARk &
EAF B BLA P FR. B AT IFELECE T DCM (50.0 mL), REAN 9-+K8F (4.08 g, 15.9 mmol, 0.8 eq.)
Fo Z T (6.03 g, 59.7 mmol, 3.0 eq.), FERITREA. K ELERE W B AREA 300 mL K+, DCM
FER, AR, RARABMATER, SR RBEREZTIIML, ZAREENT 43 gibks
4 4b-4.

G4 4b-4 (492.9 mg, 1.0 mmol, 1.2 eq.)%) DMF (3.0 mL)Z& F Aw NBKER4F (347.8 mg, 2.5
84



WO 2024/255415 PCT/CN2024/087231

mmol, 3.0 eq.). A{k4h (314.4 mg, 2.1 mmol, 2.5 eq.)F4L54% 1b-7 (300.0 mg, 0.8 mmol, 1.0 eq.). &
JARAERE 70°C, BAHRE 2 DB, RELREWREIKZANE TR, Mot SALMKIERER
B AL, DCM #I, & HHA0, FARBM TR, 208, REERETIFED, H&RIALIT 106
mg fbA4 4b,  (AEFA 5. XBridge Shield RP18 OBD Columnl9x150 mm, Spm; #Zh48 A: T K
5 (10 mmol/L #RER A 4:+0.05% £IK), FE)4H B: FREE: T Ak 20 mL/min; #%: 9 24P RI5A
A8 B 4L pld 75% B B#H T HE 95%B) .
'H NMR (400 MHz, Methanol-ds) 3: 0.85-0.95 (m, 15H), 1.15 (s, 6H), 1.20-1.40 (m, 48H), 1.47-1.54
(m, 10H), 1.60-1.64 (m, 2H), 2.31-2.34 (m, 2H), 2.47-2.51 (m, 4H), 2.61 (t, J = 6.4 Hz, 2H), 3.61 (t, J = 6.4
Hz, 2H), 3.80 (s, 2H), 4.81-4.88 (m, 1H); ESI-MS m/z: 766.70 [M+H]*.

10 A4 34: ALBdh Sb 69A R
o
NSNS
B"\/\/\/\)J\OH Ho B"\/\/\/\)(J)\O/\/\/\/\/
EDCI, DMAP, DCM 5b-1
B o

! | SR GO
K,CO3, ACN

EDCI, DMAP, DCM

o
NN
O

H
N~ 5b-1 N
HO> © Ho/\/N\/\/\></O
[e] KCO3, Nal, ACN \g/\/\(\A//\/

5b

HH T 30 097 %k, HEALE S, FEER S 174 mg.
'TH NMR (400 MHz, Methanol-ds) 8: 0.85-0.95 (m, 15H), 1.20-1.40 (m, 43H), 1.50-1.60 (m, 4H),
1.61-1.70 (m, 7H), 2.28-2.33 (m, 4H), 2.48-2.64 (m, 5H), 3.51-3.63 (m, 2H), 3.80 (s, 2H), 4.04-4.08 (m, 2H);
15 ESI-MS m/z: 696.60 [M+H]*.
FEHA) 35 AW 6b B4 AR

NH H
Bre O HO 2
\H/\/\/\/\/ HO/\/N\/\/\/\/OW
0] K>CO3, ACN 6-1 (0]
o]
L
[¢)
Br\/M%J\O
4-4
HO/\/N\/\/\/\/O\H/\/\/\/\/
K5CO3, Nal, DMF 6b o

AH M) 30 W9 F %, B EALE 6b, 1FEIHIRZ R 113 mg.
'H NMR (400 MHz, Methanol-ds) 3: 0.85-0.95 (m, 9H), 1.25 (s, 6H), 1.35-1.55 (m, 48H), 1.58-1.65 (m,
20 14H), 2.27-2.32 (m, 2H), 2.46-2.51 (m, 4H), 2.58-2.62 (m, 2H), 3.58-3.64 (m, 2H), 4.04-4.08 (m, 2H),
4.83-4.87 (m, 1H); ESI-MS m/z: 738.65 [M+H]*.

F ) 36: ALAY Tb HA R
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Bre_~~_~_~~_-OH
o~ NH:

H()\H/\/\Ci/\/ Bra_ O
o}
EDCI, DMAP, DCM m KoCO3z, ACN

YOS
[o]
" Br\/\/\/%o/C\AA//\/\/ Mo
HONN“W\’OW ab-4 o N O
°© KoCOs, Nal, DMF ® m
AH T 30 W5k, BI&ALE Th, 138K F & 91 mg.

1H NMR (400 MHz, CDCls) §: 0.85-0.90 (m, 12H), 1.14 (s, 6II), 1.23-1.49 (m, S6H), 1.56-1.64 (m,
14H), 2.24-2.29 (m, 2H), 2.51-2.65 (m, SH), 3.60 (s, 2H), 4.03-4.07 (m, 2H), 4.80-4.84 (m, 1H); ESI-MS

5 m/z: 809.05 [M+H]".
4] 37 AA4 8b WA AR

o]
R S
Br HO e
OH Br\/\/\q%j\o/\/\/\/\/
EDCI, DMAP, DCM

o/\/N\/\/\/\/OY\/\/\/\/ M

HO/\/N\/W\/OY\/\/W

K,CO3, Nal, DMF
8b

A A 30 097 %, B &AL 8b, (FBHIKF R 124 mg.
TH NMR (400 MHz, CDCls) 8: 0.85-0.95 (m, 6H), 1.27-1.49 (m, 42H), 1.52-1.63 (m, 12H), 2.26-2.31
10 (m, 2H), 2.52-2.57 (m, 4H), 2.65-2.68 (m, 2H), 3.47-3.64 (m, 2H), 4.01-4.07 (m, 4H); ESI-MS m/z: 626.65

[M+H]".
645 38: 4LA4h 9b 49A AR

(o)
o) Br J<
— P M ° TP, DM i or
o)
LDA, THF 1) (COCI),, DCM
cl bt 2) SM2, TEA, DCM

Cl
9b-2

OGS

O/\/n\/\/\/\/oxn/\/\/\/\/
M K,COs, Nal, DMF HO/\/N\/\/\/\/O\r(\/\A/\/
w O
15 IR W EAR T8 (15.0 g, 150.0 mmol, 1.0 eq.) % F 150 mL &K w9 Sk F 440 2-60°C, %

RARY S T8 R AR P e LDA (150.0 mL, 300.0 mmol, 2.0 eq.), fEA8FRE TSR 1 )0
25.0mmol, 1.5 eq.), FRILPELEL RN 3 8, TLC W E R T4,
SHAAAR, FKEBAN TR, B, RS

¥4y

JEAN 1-2-6-R T 17(44.9 g2
J 4 A RAAE RIS R R, 1 3*300 mL DCM F IR,
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R BT, SIS 19 ¢ £ E RS 9b-1,

¥ 10.0 mL = B Ae A4LA4 9b-1 (10.0 g, 38.3 mmol)4) DCM (30.0 mLY:A&R ¥ , FRIEHE 3 s
B, AR RIRE BB G Y, ZAIRARALIF 6.9 g £ EhRILA 4 9b-2,

b4 9b-2 (500.0 mg, 2.45 mmol, 2.0 eq.)iaF DCM (5.0 mL)F , k36504 F @) R AR A B o
2-3 i@ DMF e840 (311.1 mg, 2.45 mmol, 2.0 eq.), $it3 30 24P /5 i Bk AR A7) 15 5] BLa & 1)
K, ¥PTFBREE T DCM (5.0 mL), A& Ao 9-+ LB5(312.3 mg, 1.22 mmol, 1.0 eq)fe = TR (247.5
mg, 2.45 mmol, 2.0 eq.), FERKE S DB, R RE R REIN S0 mLKY, DCM FIR, &5
HAAR, FRBBRANTER. IR, RERARE TS, R LEILT 240 mg RS 4 9b-3.

1 1%E-4% 9b-3 (200.0 mg, 0.45 mmol, 1.5 eq.)49 DMF (3.0 mLYA9& *F Ae N BRBR4P (124.2 mg, 0.90
mmol, 3.0 eq.). A{L4h (112.5 mg, 0.75 mmol, 2.5 eq.) #2454k 6b-1 (99.0 mg, 0.30 mmol, 1.0 eq.). ¥
BERABE 70°C, BALRE 5 B, RELRERRERZAENEER, RibfRumRais
REFL, DCM HIR, A5tAMAMR, RKABMTIR. iR, REEREFIFED, #&RMUuAT
85.4 mg 144 9b. (AEF A 5 XBridge Shield RP18 OBD Column19x150 mm, Sum; Azh48 A: ZH:
K (10 mmol/L #RBA R4:+0.05% £K), Ash48 B: FAEE: T, Aik: 20 mL/min; #/%: 75% B to
95% B in 9 min) .

'H NMR (400 MHz, CDCl3) &: 0.60-0.70 (m, 2H), 0.85-0.95 (m, 9H), 1.13-1.31 (m, 48H), 1.46-1.48
(m, 12H), 1.57-1.63 (m, 4H), 2.26-2.31 (m, 2H), 2.42-2.47 (m, 4H), 2.56-2.59 (m, 2H), 3.50-3.54 (m, 2H),
4.03-4.07 (m, 2H), 4.80-4.84 (m, 1H); ESI-MS m/z: 736.65 [M+H]".

F364] 39: b4 10b 898 A%

S SO 0
BfMOH Ho Bfwo/\m/

EDCI, DMAP, DCM

HONNW%OW H/\/\)\

HO/\/N\/\/%O\H/\/W\/
K,COj, Nal, DMF

10b 0
AH T 30 495 %, &S 10b, FE]K T & 128 mg.
TH NMR (300 MHz, CDCl3) 5: 0.85-0.95 (m, 15H), 1.12-1.36 (m, 43H), 1.40-1.63 (m, 12H), 2.26-2.31
(m, 4H), 2.42-2.65 (m, 6H), 3.50-3.54 (m, 2H), 3.78 (s, 2H), 4.08 (t, J = 7.2 Hz, 2H); ESI-MS m/z: 710.80
[M+H]*,
FHp] 40: LA 11b 498K
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HO
o /\/\(;/\;/ o

BrMOH BFV\/\/\)J\O/\/\@/

EDCI, DMAP, DCM

0]

H 0
Ho/\/N\/\/\X/OYVVW ((\/\)k /\/\(\/\/:/
]
HONNMX/OWN
K,CO3, Nal, DMF 11b o

AH T 30 897 ik, HIEALEH 11b, 1F3)58RZ 5 92 mg.
TH NMR (300 MHz, CDCls) 8: 0.83-0.94 (m, 15H), 1.18-1.42 (m, 43H), 1.48-1.67 (m, 10H), 2.28-2.35
(m, 4H), 2.46-2.52 (m, 4H), 2.61 (t, ] = 6.6 Hz, 2H), 3.61 (t, J = 6.6 Hz, 2H), 3.80 (s, 2H), 4.05 (t, ] = 6.6 Hz,
5 2H); ESI-MS m/z: 696.60 [M+H]".
FA) 41: AW 12b 694K

0 A/\/E/v\/ o
Bf\/\/\/\)J\OH Ho Br\/\/\/\)\o/\/\/(\/i/

EDCI, DMAP, DCM

i /\/\/Ci/
H 0
Ho/\/N\/\/\X/O\n/\/\/\/\/
(0]
HO/\/N \/\/\></O\ﬂ/\/\/\/\/
KoCO3, Nal, DMF

12b (e}

AH T 30 95 %, BELE 12b, 1FEBAKF 3 105 me.
'H NMR (400 MHz, CDCls) &: 0.85-0.95 (m, 15H), 1.19-1.34 (m, 41H), 1.42-1.58 (m, 4H), 1.59-1.63
10 (m, 6H), 2.23 (q, ] = 7.6 Hz, 4H), 2.53 (q, ] = 7.6 Hz, 4H), 2.62 (q, ] = 7.6 Hz, 2H), 3.62 (t, ] = 6.4 Hz, 2H),
3.80 (s, 2H), 4.07 (t, ] = 6.4 Hz, 2H); ESI-MS m/z: 682.60 [M+H]".
R 3SR LR 5 60 F kAR, AR AR P R RALT AR
&3
i NOPOS
Nom NC
Ho/\/N\/\/\></O\r(\/\/\/\/ HO/\/N\/\/\X/O\“/\/\/\N
0

[e]
T3t 42: LS4 13b FAH) 43 L4 14b
[M+H]*: 724.80 [M+H]*: 736.70

HO/\/\/N\/\/\X/OY\/\/\/\/ HO/\/N\/\/\XOW\/\/\

o]
F e 44: {bb4h 15b Fae) 45 1Lo4 16b
[M+H]": 764.70 [M-+H]": 780.80
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Ho/\/\/kA/\></ﬁ(\/\/\/\/\ HO/\/NW\X/O\H/(\/C/\\A//

S vy °
T3] 46: 1b54h 17b Fp) 47 144 18b
[M+H]": 808.80 [M-+H]": 752.85

ST |

(o]
T34 48: 1A 19 F 361 49: {LA 206
[M+H]": 738.65 [M+H]*: 724.80

Mom Nom

HO/VN\/\AX/OYW HO/\/N\/\/\XOE]/\/\/\/\/

[e]

AP 50: b4 21b Fp 510 Abdedh 22b

[M+H]": 778 75 [M+H]*: 722.75

i R
H/\/\)J\ HA/\)‘\o
o/\/N m/\/\/\/\/ Ho/\/\/N\/\/\xo\n/\A/\/\/
o]

S 3e4] 52 ﬂf/\% 23b AP 53: LA 24b

[M+H]*": 708.70 [M-+H]": 792.70

L4 54: ALAW 30a 694 5%,
Hoooonal WL o M e M

Py, DCM EtoH N

i 1,
NN NN
oo o <o
302-3 30a-1
Bre ™ - Bl T Q

" OH Br oo 4 A,
» Py, DCM 308-4 KI, K,CO5, ACN HO™ ™™g
30a 30a

FE 250 mL Bl R BEAR TP 45 9-+ L BE(10.0 g, 39.0 mmol, 1.0 eq.)F=?72(6.17 g, 78.0 mmol, 2 eq.)ix T

100 £t — R TP, RERRFRALIZE 0C, HFTHELR(1039 g 97.5 mmol, 2.5 eq.) EZAmA

BELRF 9*)%%5&# 2B, 0CAHRERBAL, A DCM EIR, A5t HA, MK NaSOsF
B, IERETFIRAFRRR LR, FTFHS R R IIEE G bR A4 1a-5 (104 g).

FA A4 1a-5 (10.0 g, 30.62 mmol, 1.0 eq.)i&F &K THF (100 mL), F R IR R A E-40°C, T

AASRY S5UE T é R L& T e LDA (153 mL, 30.6 mmol, 1 eq.) F-40 °C HtHR A 1 N & A0 F]

BJLTF AN L, 6-=2 TH (14.9 g, 61.2mmol, 2.0 eq.) F» DMPU (471 mg, 3.7 mmol, 0.12 eq.). R 4K

RERAZTRARGITERL. RIL RGBT EmAD] 0 NHCl 2%, B DCM % ASHA
MAR, AR NaSOs FHR, IR X FIRA JFae BRI X IRA, e a6, F L AIEA
FFIRE.

Fre a4 1a-6 (15 g, 30.6 mmol, 1.0 eq.), LB (37.4 g, 612.0 mmol, 20.0 eq. V& T 80 £ LEE P,

BRAKRE MM E 60CRE 2 N if. RELREHRMIKEEE LR, mEARK CERA, ABET
89
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LER T BE R B o NAe Ao RALAR IR, FIRE S A HAR, ALK NaSOs FIE, iR & FIRA 5%
RIREIEA, FIFMEAZBIRASIIG R EdRIbS 4 30a-1 (124 g).
F 50mL B EAFH 6-:8-1-CBF (1.5 g, 8.3 mmol, 1.0 eq.), 72 (1.31 g, 16.6 mmol, 2.0 eq.)i&F
15 29t DCM F, RS LT F 15 min A @A & ¥ 8E £85(1.88 g, 9.1 mmol, 1.1 eq.), FiRit&, Ao
5 A AdbEKIERIRERRE, B DCM EIR, &tHMAE, A RK NaSOs TR, i$ER&F RN
RN EEH, PTITHS 2 A IRAR b 1F 3 S0 R A 4D 30a-4 (2.5 g).
£ 8 mL F4HE P A AL a4 30a-4 (200 mg, 0.57 mmol, 1.0 eq.), 1%&4% 30a-1 (294.2 mg, 0.63
mmol, 1.1 eq.), KI (113.4 mg, 0.68 mmol, 1.2 eq.), K2CO; (236.0 mg, 1.71 mmol, 3.0 eq.)f= 5.0 £ KK
T, m#E SOCHIERAR, AHEER, IR, B LHKREHELANAE, RARKER
10 HEFREHES, H &R EEEILITE LA 30a (87.9 mg).
TH NMR (400 MHz, CDCl3) 8: 4.83 (m, 1H), 4.12 (t, J = 6.6 Hz, 4H), 3.61 (m, 2H), 2.62 (m, 6H),
1.70-1.63 (m, 4H), 1.50 (m, 8H), 1.26 (m, 49H), 1.15 (s, 6H), 0.88 (t, /= 6.6 Hz, 9H); ESI-MS m/z: 740.55

[M+H]".
FAP] 55: ALEAW 31a 644K
o Ve 0 IS
/(\AA/\/\/ OJ\/\A/\/
Q
1 5 e C|/mo/\/\/\/\/\ Br/\/\/\oio o N 30a-1 Ho N \/\/\M/:!IO\

B LM 54 0Tk, &S 3la, FFEDHIRF S 80.7 mg.
TH NMR (400 MHz, CDCl3) 8: 4.83 (p, J = 6.6 Hz, 1H), 4.12 (td, ] = 7.2, 2.4 Hz, 4H), 3.61 (m, 2H),
2.61 (m, 6H), 1.68 (m, 4H), 1.50 (m, 8H), 1.26 (m, 49H), 1.15 (s, 6H), 0.88 (t, ] = 6.6 Hz, 9H); ESI-MS m/z:
20 740.65 [M+H]".
KA 56: AW 32a 694 A%

LTl
Jeoed §oced 1 o
o B o NN
© HOL_~_NH; oo 5
HC‘\/\/N\/\/\/\o O/\/\/\/\/
B )

EtOH
HO._~_NH K, K,CO;. ACN 32

A Tkt S48 F ik, B &EALE M 32a, FFENHIRE S 93.9 mg,
25 'H NMR (300 MHz, CDCLs) 3: 4.85 (p, ] = 6.6 Hz, 1H), 4.12 (t, ] = 6.6 Hz, 4H), 3.79 (t, ] = 5.1 Hz,
2H), 2.65 (m, 2H), 2.42 (m, 4H), 1.77-1.64 (m, 6H), 1.51 (t, J = 6.0 Hz, 10H), 1.28 (d, J = 4.5 Hz, 47H), 1.17
(s, 6H), 0.88 (t, ] = 6.6 Hz, 9H); ESI-MS m/z: 754.60 [M+H]".
A 57 AW 33a 94K
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[e}

ﬁ)k B NN NBE HO -~
o . m
Py, DCM LDA, DMPU THF EtOH

fo) e}

Jooollhasssnanad T
HO~y W\/\><H/O 0
A )

KI, K;CO3, ACN NS, Y S NN
4004, ACH N o
33a

RH R 54 095 %, B &S 332, FBIRF S 1642 mg.
TH NMR (400 MHz, CDCls) &: 4.12 (t, ] = 6.8 Hz, 4H), 3.95 (d, J = 5.6 Hz, 2H), 3.54 (t, ] = 5.2 Hz,
2H), 2.59 (t, ] = 5.2 Hz, 2H), 2.50-2.41 (m, 4H), 1.67 (m, 5H), 1.53 -1.19 (m, 53H), 1.16 (s, 6H), 0.88 (t, ] =
5 6.8 Hz, 9H); ESI-MS m/z: 726.50 [M-+H]".
S35 58: LA 34a 698K,

py DCM LDA DMPU, THF

: Neoed
Br\/\/\/\OJ\O/\/\/\/\/ MO

o
KI, KoCOs3, ACN AN PPN
2 Ho >N 343o)ko

Ho\/\N/\A/\x(o
i yoCCT

KK T 54 Tk, BIELEM 3da, FEEIRZ S 150.1 me.
TH NMR (400 MHz, CDCl3) 8: 4.12 (t, ] = 6.8 Hz, 4H), 4.08 (t, J = 6.8 Hz, 2H), 3.56 (m, 2H),
10 2.61-2.48 (m, 6H), 1.66 (m, 5H), 1.61-1.26 (m, 51H), 1.15 (s, 6H), 0.88 (t, ] = 6.8Hz, 9H); ESI-MS m/z:
712.60 [M+H]".
FHA] 59: A4 35a 69E-A,

[o}

% e o
o M(/v\;/ NH,
Py, DCM " loaowu T EtoH
Br

o]

0
D e ANeY
HO_~y Mo 5
H 0

K1, KyCOs, ACN HO/\/N\/\/\/\OJ\O/\/\/\/\/
35a

AH TP 54 897 %k, H &4 352, fFEhIKZ S 217.9 mg.
15 TH NMR (400 MHz, CDCl3) &: 4.12 (t, J = 6.8 Hz, 4H), 4.03 (t, ] = 6.8 Hz, 2H), 3.53 (t, ] = 5.2 Hz,
2H), 2.58 (t, ] = 5.2 Hz, 2H), 2.47-2.40 (m, 4H), 1.73-1.62 (m, 6H), 1.60-1.19 (m, 48H), 1.16 (s, 6H), 0.88 (t,
J = 6.8 Hz, 9H); ESI-MS m/z: 698.55 [M+H]".
FHB) 60: LA 362 694K
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SO0
o
C‘)kof\/\/\/\/\/ j\ Ho N 30a-1 o
N e B g Y NS A
Py, DCM KI, K,CO3, ACN

A T M) 54 Wk, BIEALEM 36a, 1FEHIRE S 169.7 mg.
TH NMR (300 MHz, CDCL3) &: 4.83 (p, T = 6.6 Hz, 1H), 4.16-4.10 (m, 4H), 3.53 (¢, T = 5.1 Hz, 2I),
2.58 (t, 1 = 5.1 Hz, 2H), 2.52-2.42 (m, 4H), 1.67 (m, 4H), 1.59-1.18 (m, 57H), 1.15 (s, 6H), 0.89 (t, ] = 6.6
5 Hz, 9H): ESI-MS m/z: 740.60 [M+H]".
FFA4 61: 1uEd 37a 696,

[°]

o o
3 M T fonn
o NH
oo Ho™ ™ o
PN LS NN NN
Br o Do 0”0 HO/\/N\/\/\O/U\O/\/\/\/\/\/
¥ KI, K,COs, ACN

37a

BHE TP 54 897 %k, B &LE 37a, FFF)NARZ 5 59.4 mg.
TH NMR (400 MHz, CDCly) &: 4.12 (q, J = 6.8 Hz, 4H), 3.95 (d, J = 5.2 Hz, 2H), 3.58 (m, 2H),
10 2.64-2.51 (m, 6H), 1.74-1.43 (m, 12H), 1.39-1.19 (m, 46H), 1.16 (s, 6H), 0.88 (t, ] = 6.8 Hz, 9H); ESI-MS
m/z: 726.50 [M+H]".
FHAP) 62: AW 38a 694K

Y SO
Lo o e
o NP
o [ N N NN 5 Hor o
B T R N N N
Py, DCM Ki. K,CO3, ACN

AH T 54 097k, B EALE 38a, )RR b 44.8 mg,
15 'TH NMR (300 MHz, CDCl3) §: 4.16-4.04 (m, 6H), 3.62 (m, 2H), 2.69-2.58 (m, 6H), 1.74-1.41 (m,
12H), 1.39-1.18 (m, 44H), 1.15 (s, 6H), 0.92-0.87 (m, 9H); ESI-MS m/z: 712.55 [M+H]".
FHH] 63: ALEH 392 654K

o]
\ﬁ NN - HO A~y
Z
. M@
Py, DCM LDA DMPU, THF i E1OH

g sasanneccdes %*MCN

KI. K,CO3, ACN
2 HO /\/\/NWO O NN T
39%a

AH T 54 0T %, BEALEH 392, FEDBIKF R 1054 mg.
20 TH NMR (400 MHz, CDCls) 8: 4.13-4.10 (m, 4H), 4.03 (t, ] = 6.8 Hz, 2H), 3.56 (m, 2H), 2.46 (m, 6H),
1.73-1.67 (m, 8H), 1.64-1.19 (m, 50H), 1.15 (s, 6H), 0.88 (m, 9H); ESI-MS m/z: 726.50 [M+H]".
M) 64: LB 402 9B
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1
[} <) ] cvﬂ\o i
N
NaH. LDA, THF
N NSNS
40e-1 2022 i @ i " 4084
- 4023 DIEA Br

o
it S
H
. O/\/N\/\/\/%O/\/\/\/\/ o om
2a-4 o
N SN
KI. KGO, ACN HO™ W\/%o” ~

500 mL B EJEAT BIRMAEER (15.0 g, 94.8 mmol, 1.0 eq.), THF (150 mL), RAKIY. &
AMRE 0C, ks dbAn A NaH (3.64 g, 151.7 mmol, 1.6 eq.) #=i# 40 LDA (85.3 mL, 170.6 mmol, 1.8
eq., 2M in THF)., &R THI 1D, FOCEKRA P AN -8R (23.6 g, 104.3 mmol, 1.1 eq.). %
% 80C HtHiTR. TLC WAERAL, KILF s, RALHEIER, MAKKER, H DCM HI
3K, AMARSHB A AeF NaCl ik k—K, NaSOs TR, ik, R4, Witk shiibiFs| &
bk 2- R AL LBR (1636 g).

250 mL B RIEALT I8 2- B BB (7.0 g,27.3 mmol, 1.0 eq.) AT 70 £4F £7K THF, k2%
B2 0CHT 30 24P W& A0 LiAlHg (1638 mL, 2.5M in THF), #dn % /7T £ 538t 2 o 8F, TLC
WAz R L, BATEL T & L BELR AN A8 Fe RALAN IR E R B, LBR TS 3036~ A Hutl, NaxSOs
Tk, ik, ARG, MSh L AIRAR AALIFE K Bk T4 2- R TE2(6.97 g).

FE 50 mL = 9 BRI £ 2-& A LEE (400 mg, 1.65 mmol, 1.0 eq.), "7 (261.0 mg,
3.30 mmol, 2.0 eq.), DMAP (40.3 mg, 0.33 mmol, 0.2 eq.), X AL KERPEEE (399.0 mg, 1.98 mmol,
1.2¢eq) #= DCM (4 mL)., R F EREIF 1B, 25, QR Z P I 6-2-1-T8F (896.2 mg,
4.95 mmol, 3.0 eq.) #= DIEA (639.7 mg, 4.95 mmol, 3.0 eq.). K2 £RBFLHTE, Je A DCM (4 mL) #
B, ffoskBR S4MR R (6 mL) —K. HHARAAeF NaCl (5 mL) sh—K, F/8 £k NaxSOs F I,
AU, RYE. Hahid AR SLALIT R B &K AR BR By F 1] Rk &40 40a-4 (325 mg).

£ 8 mL 3% P Bk L PR ATIFLE W 40a-4 (250 mg, 0.56 mmol, 1.0 eq.), 1244 2a-4
(179.0 mg, 0.50 mmol, 0.9 eq.), #LA? (110.8 mg, 0.67 mmol, 1.2 eq.), BELEF (230.6 mg, 1.68 mmol, 3.0
eq) AT (2.5 mL), Aok E QOCH AR E, LC-MS M=K E, REIKZANETER, T,
KRG, Prep-HPLC 4ALIF 33 &b 7 491064 40a (843 mg) .

TH NMR (400 MHz, CDCls) 8: 4.14 (t, ] = 6.8 Hz, 2H), 4.06 (dd, J = 8.0, 6.0 Hz, 4H), 3.60 (m, 2H),
2.65-2.53 (m, 6H), 1.73-1.60 (m, 12H), 1.42-1.22 (m, 46H), 1.18 (s, 6H), 0.90 (t, ] = 6.8 Hz, 9H); ESI-MS
m/z: 726.50 [M+H]*.

FHA] 65: M 41a 696K,
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AT
A/Ci:\// Py, DMAP, DCM o)ko
HO @ HoO TS B

WO 2024/255415

DIEA Br
0
‘ i T
N 0”0
HO/\/ O/W\/\/
o
N NN NN
KI, K,CO5, ACN HO > W\/>%Lo
41a

AH T 64 07 &, B ELEW 41a, 131K S 113.3 mg.
'H NMR (400 MHz, CDCl3) 3: 4.14 (td, ] = 9.2, 6.8 Hz, 4H), 4.06 (t, ] = 6.8 Hz, 2H), 3.57 (m, 2H),
2.62-2.49 (m, 6H), 1.71-1.63 (m, 6H), 1.57-1.22 (m, 50H), 1.17 (s, 6H), 0.90 (t, J = 6.8 Hz, 9H); ESI-MS

5 m/z: 712.55 [M+H].
FHA) 66: ALAH 42a 094,

o NO,
) C,)J\O/Ej o
Py, DMAP, DCM o)l\o“Ai:/v\/
HO
N\I\AAA// > HO/\/\/\/BI'
Br

DIEA

y 0 oo
HO N \/\/\/%O/\/\/\/\/

0]
Ho/\/N\A/\/>%J\O/\/\/W

42a

Kl, K,CO3, ACN
AE T 64 097 %, BEALEM 42a, 135K R 1242 mg.
TH NMR (300 MHz, CDCL3) 8: 4.12 (td, ] = 6.6, 4.8 Hz, 4H), 4.04 (t, ] = 6.6 Hz, 2H), 3.55 (t, ] = 5.7

10 Hz, 2H), 2.60-2.47 (m, 6H), 1.72-1.62 (m, 6H), 1.59-1.19 (m, 48H), 1.15 (s, 6H), 0.93-0.83 (m, 9H);

ESI-MS m/z: 698.55 [M+H]".
A 67 LA 43a 698 A%,

oA
N\/Ci/ Py, DMAP, DCM OJ\O
HO @ HO/\/\/\/BF

Br

DIEA

0]
0]

H
HO/\/N \/W%ko/\/\/\/\/ o
HO/\/N\/W%‘\O/\/\/W

43a

KI, KzCO3, ACN

94
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AH Tk 64 07 %k, BIEEM 432, 1FENHIKRE S 97.7 me.

TH NMR (400 MHz, CDCls) &: 4.15 (td, J = 6.8, 1.6 Hz, 4H), 4.06 (t, ] = 6.8 Hz, 2H), 3.64 (m, 2H),
2.68-2.56 (m, 6H), 1.76-1.60 (m, 8H), 1.54-1.22 (m, 44H), 1.18 (s, 6H), 0.96-0.86 (m, 9H); ESI-MS m/z:
684.45 [M+H]".

5 F2FA] 68: LA 44a 69K,

o

HO'

T Ao
Br/\//\></YOH O/\C/W Ho N2

I . ( e —

DMAP, EDCI, DCM Br EtOH Ho N

44a-1 44a2

[o]

o
N
SO ST feee
4424 °
KI, K;CO3, ACN Ho/\/N\/\/\ﬂo)ko/\/\/W
44a

20 mL B RJEM T 41004 44a-1(587.58 mg, 2.34 mmol, 1.2 eq.), 2-RA L8 (500 mg, 1.95

mmol, 1.0 eq.), EDCI (560.58 mg, 2.93 mmol, 1.5 eq.)7 DMAP (47.63 mg, 0.39 mmol, 0.2 eq.)i&F S £+
ZAWIRE, R TERRE. R RE I BAM AR A RB L, =8 TIRFRAEHA
10 AR, NaSOs IR, i, RGBT 1w 4402 AHM TEERL.
KK T 54 097 ik, B EALE W 44a, 1FERIKF 5 1653 mg.
'H NMR (400 MHz, CDCl3) 8: 4.12 (t, ] = 6.8 Hz, 4H), 3.96 (d, ] = 5.6 Hz, 2H), 3.59 (m, 2H),
2.53-2.42 (m, 6H), 2.26-2.20 (m, 2H), 1.70-1.63 (m, 7H), 1.56-1.19 (m, 49H), 0.92-0.83 (m, 15H); ESI-MS
m/z: 726.50 [M+H]".

15 A 69: LA 45a 9B AR,
o]
H/Q@ONW\/
o HO o HO/\/NHZ
BrW\XAopq I B'\/\/\X)l\o/\/W\/ —_—
DMAP, EDCI, DCM EtOH HO/\/NH

o
PN AN
0" o
Br/\/\/\/OIOMCC/V\\ H/\A /O\L/\/\/
o N

KH T 68 097 ik, 1 EALE W 458, 1FFhIKF 5 1072 mg.
TH NMR (300 MHz, CDCls) &: 4.12 (t, ] = 6.6 Hz, 2H), 4.04 (t, ] = 6.6 Hz, 4H), 3.57 (m, 2H),
2.63-2.51 (m, 6H), 2.18 (s, 2H), 1.73-1.61 (m, SH), 1.59-1.21 (m, 51H), 0.98 (s, 6H), 0.93-0.83 (m, 9H);
20  ESI-MS nv/z: 726.55 [M+H]".
FHA) 70: LAY 462 694K,
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VN
q Ho o Ho N2 2
A

F—"\/\/><\)k _— Brw
OH O
DMAP, EDCI, DCM

o o]

st ccelNasan coos
K, K203 ACN HoNNWO
AH T 68 W97 ik, BIEALEM 462, FE) MR Z R 116.7 mg.
TH NMR (300 MHz, CDCl3) 8: 4.12 (t, T = 6.6 Hz, 2H), 4.07-4.02 (m, 4H), 3.58 (m, 2H), 2.64-2.49 (m,
6H), 2.27-2.21 (m, 2H), 1.73-1.60 (m, 5H), 1.56-1.21 (m, 51H), 0.93-0.82 (m, 15H); ESI-MS m/z: 726.45
5  [M+H]'.
TS T1: AW 472 695

o

Br L HO' o} o2 "
\/><\/\) oH ———————*> BVVXV\)J\D/\/\/\/\/ —_— jo v><v\)j\o/\/\/\/\/
DMAP, EDCI, DCM

o o
Mt ceey ff\ceey
H/\A )
KI, KsCO3, ACN Ho >N V><\/\)J\o

AE T 68 097 ik, HEALLM 47a, 1FFHIRF 5 242 mg.
TH NMR (400 MHz, CDCl3) 8: 4.12 (t, J = 6.8 Hz, 2H), 4.07-4.02 (m, 4H), 3.73 (m, 2H), 2.81-2.63 (m,
10 6H), 2.31 (t, J = 6.8 Hz, 2H), 1.76-1.59 (m, 10H), 1.58-1.22 (m, 46H), 0.92-0.87 (m, 15H); ESI-MS m/z:
726.55 [M+H]".
A 72: ALEd 48a G5B R

o

i L
[eocothaliS Nosootto- S oe o S ST
E—— o B N
HO \Hk LDA, DMPU, THF
Br 4823

Py. DCM EtOH NH
4824

2
48a-2 -
48a-1 j
0

Hi

)i i m
R
cl )J\o Q ©
482-6 4824 5

BNy va\/\/\o)l\o/\//w\/\ { 9
Ho AN g N g

Py. DM KI, K,CO3, ACN
4825 87 L K203,
. 3a

HH T 54 097 ik, BIEALE 48a, 1FE]5kKF S 258.1 mg.
15 TH NMR (300 MHz, CDCL) 8: 4.85 (p, ] = 6.0 Hz, 1H), 4.12 (t, ] = 6.6 Hz, 4H), 3.59 (m, 2H),
2.65-2.52 (m, 6H), 1.67-1.62 (m, 5H), 1.49-1.20 (m, 60H), 1.15 (s, 6H), 0.88 (t, ] = 6.6 Hz, 9H); ESI-MS
m/z: 782.72 [M+H]*.
FEHA) 73: AW 49a 654 AR,

o ° o /(\MN

m \H\c\ ° m BB )ko Ho\/\NH2 MO P NN N
HO Py, DCM \Hko LDA, DMPU, THF H/\% EtOH NH 496-4
492 Br 493 E

[
NN N A . - N N N N NN
48a-5 497

96

4924 o

N
KI, K:GOs, ACN HO T
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AH Tk 54 0k, BIELEM 492, 1FENRIRE S 27.9 mg.
TH NMR (300 MHz, CDCl;) 8: 4.82 (p, T = 6.0 Hz, 1H), 4.12 (t, J = 6.6 Hz, 4H), 3.65 (m, 2H),
2.73-2.61 (m, 6H), 1.83-1.62 (m, 9H), 1.51-1.19 (m, 64H), 1.15 (s, 6H), 0.89 (t, ] = 6.6 Hz, 9H); ESI-MS
m/z: 824.70 [M+H]".
5 FAA) T4: AW S0a 69K,

o
Br. Ho N2 5
REOR ot o U
DMAP, EDCI, DCM EtOH

o o]
mwo)&om O)L()W
NSy
N
. o W"m
50a

BH T 68 017 %k, B &M S0a, FFENHIRZ S 75.9 mg.
'H NMR (400 MHz, CDCl3) 8: 4.12 (t, ] = 6.6 Hz, 2H), 4.03 (d, ] = 6.0 Hz, 2H), 3.96 (d, ] = 6.0 Hz,
2H), 3.61 (m, 2H), 2.67-2.55 (m, 6H), 2.32 (t, J = 7.2 Hz, 2H), 1.72-1.54 (m, 10H), 1.52-1.20 (m, 57H), 0.89
10 (m, 18H); ESI-MS m/z: 824.65 [M+H]".
M) 75 LAY Sla AR

o.__cl
\g o
o o oN A -
o gy . P LiAH, o Py, DMAP, DCM 0”0 N
o o T B gy MDA
staq OMOMPUTHR 51a2 51a3 Hom/\/ Br o

DIEA DCM

T e e s sy

/\/N\/\/\/
EtOH Ho N 5125 KL KoCO3, ACN Ho s1a

RASRAP, 250 mL R ZHRA e AT BR W BS (3.5 g, 34.3 mmol, 1.0 eq.), THF (40 mL), 435 £-40°C,
10 min % 3& 47 LDA (17.2 mL, 34.3 mmol, 1.0 eq., 2M in THF), & A R/E8% 4R M 1.5h, RE £
15 FEERETTSmin REMT 14-=32 T (14.80 g, 68.5 mmol, 2.0 eq.)F= DMPU (0.88 g, 6.85 mmol, 0.2
eq), HZRARETRITERLL. BRALE REWANA BALE KRG RR L, B LB CHS AT IR,
FoHAAA, NapSOs TR, i, REAAREFIEIITF 7.5 AMBILEH 2, 2-=FH62T
B2 Y B,
FE 250 mL BURBEHLFIF 2, 2- =W K632 LB WE(7.5 g, crude)s T 75 £ LK THF, R E
20 0°C & &40 LiAlH4 (10.12 mL, 25.3 mmol, 2.5 M in THF), #&he 5% A J5 4k 4 R 30min. B AL 4 RJG e
NAAe FACA R R AR B, A CBRGBERATEIR, &AM, NaySO, THR, iR, Rk
RIREARAIF 75 A, BAAREAFIMLEY 2, 2- W62 TH 25,
AE Lk 64 th7 ik, REILESW Sla, 1F5HIKE S 205.5 mg.
TH NMR (300 MHz, CDCls) 3: 4.08-4.02 (m, 4H), 3.85 (s, 2H), 3.54 (t, J = 5.1 Hz, 2H), 2.59 (, J=5.1
25 Hz, 2H), 2.49-2.43 (m, 4H), 2.29 (t, ] = 7.5 Hz, 2H), 1.66-1.57 (m, 6H), 1.55-1.22 (m, 50H), 0.92-0.83 (m,
15H); ESI-MS m/z: 726.80 [M+H]".
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FHA 76: 4B 25b 94,

g

0 e]

[e]
B ON A
i e Br Lo bAme g i Py, DMAP, DCM Sgine]
ﬁ)kof - . \/\/>\ o \/\/><\OH — % A e .
THF

LDA DMPU, THF

o]
! Ny
o H/%O)Lom B\/\A/\/O\[f\/vw r/< o O/\CZZ:/

N
Ho ™

EtOH o~ NH Ki. KaCOs ACN
AH T TS T %, BlEALE 25b, 1FE]HIRZ 5 152.1 mg,
'H NMR (300 MHz, CDCL) §: 4.08-4.02 (m, 4H), 3.85 (s, 2H), 3.58 (m, 2H), 2.64-2.51 (m, 6H), 2.29
5 (] =75 Hz, 2H), 1.79-1.59 (m, 6H), 1.47-1.24 (m, 50H), 0.95-0.85 (m, 15H); ESI-MS m/z: 726.50
[M+H]".
KA 7T 4B 26b H9E AR,

. HOW
9 Bre o~~~ Br LiAIHg SN

o
YLO/ - . Br&/v%o/;. B[/\/\/><\OH . ErA/\/%O/u N
LDA, DMPU, THF THF DMAP, EDCI, DCM

s1a-1 2602 2603 260-4

HO
~NHy o o
48a-7 N )k
P
- HO (Sl
EtOH o M 260-5 Kl KoCOs ACN 26b

o OW(\/M\//
OY\/C::\// Br\/\/\/\o)'ko/\/\/\/\,/\ HA></ o)

FHFTERFE (21 g 205.0 mmol, 1.0 eq.) #&-F 200 mL 7K THF FH#4#H % 0C, ERAKFE
10 HTFTEREZZRP I LDA (205 mL, 410.0 mmol, 2.0 eq.). R ERES £ TR 30 4P BN 1,
5- 3% (47 g, 205.0 mmol, 1.0 eq.), TLC MR 2 R AL X4, JA4a4r R 8RR F R B L. A 3%300
mL DCM #IR, &AM, R RARMATIR. S, RERRET RS, R4RAEEMLET 30 ¢
F IR A 2, 2-ZF R TR BB T A,
- W 7R BBWES (15.0 g, 40.0 mmol, 1.0 eq.) 5 F 30 mL THF # #4315 0C, RAKF &
15 B TFEHREKER T HMWEIBLZEE (OM, 50.0mL) . BEFER L 3 0 0F, R4 RS A ibfo S fbdK
BRARBL, B 3*300 mL DCM 2R, &P A8, RARKMREBMTR, S8, REBERET RS
2, 2-=WH-TREBE (13.6g) . AEHL, ABATFTT—FRA.
¥ 2, 2-Z WA 758 BBZ (500.0 mg, 2.24 mmol, 1.0 eq.) 7&F DCM (10.0 mL) F, @R T ImA
4-T KB (746.2 mg, 2.91 mmol, 1.3 eq.), EDCI (515.7 mg, 2.69 mmol, 1.2 eq.) # DMAP (410.5 mg,
20 336 mmol, 1.5 eq.). BELRAE TR TFHAE 3 DT, FRREIN 10 mL 464 ALK z0& T, il DCM
HI, SFAMAR, RARRBRMATIE, TR, RERRETHHED, ZAKEAAT 358 mg K &
KALb4h 26b-4.
AH T 64 095 %, B EALEW 26b, FE IR Z 5 99.0 mg.

TH NMR (300 MHz, MeOH-d,) 5: 0.86-0.91 (m, 15H), 1.21-1.40 (m, 50H), 1.58-1.71 (m, 6H), 2.32 (t,
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J=17.5Hz, 2H), 2.48-2.53 (m, 4H), 2.62 (t, J = 6.6 Hz, 2H), 3.61 (t, ] = 6.3 Hz, 2H), 3.80 (s, 2H), 4.10 (td, ]
=27, 6.3 Hz, 4H); ESI-MS m/z: 726.70 [M+H]".
FHA) 78: ALA4h 2T #4A- Ak,

)OJ\/C\C/\\A
° ~
0 Bre_ B a LiAH, HO m
_ - . S _ 0
o E’MO Br OH Uy
% LDA, DMPU, THF THE /><\ DMAP, EDCI, DCM

Ho/\/N\/\/\ﬂo)ko/\/\/\/\/\\
27b

o]
0.
B~~~
HO_~ ’)/\>Q E/\C/\/\/\//\/ e
- .

EtOH Ho N K1 KoCOg, ACN
5 BE T TT 8T ik, HlEAEM 270, FE]HIRZ & 70.0 mg.
TH NMR (300 MHz, MeOH-dy) &: 0.85-0.95 (m, 15H), 1.25-1.55 (m, 48H), 1.59-1.83 (m, 10H), 2.25
(d, ] = 6.6 Hz, 2H), 2.48-2.53 (m, 4H), 2.62 (t, ] = 6.3 Hz, 2H), 3.61 (t, ] = 6.3 Hz, 2H), 3.79 (s, 2H), 4.11 (td,
1=3.0, 6.6 Hz, 4H); ESI-MS m/z: 740.65 [M+H]".
FHA) 79: AEH 28b $9E AR,

IS OOON
° Bra o~~~ B o LiAH, HO w
\KLQ/ J B,/\A/%o/—— Br/\/\/><\OH4’ Br/\/\/><\o
LDA, DMPU, THE THF DMAP, EDCI, DCM
o. 0.
e ' eees
o, {Q“ TCCT Y ¢

AN O O
HO
EtOH o N KI. KoCOj3, ACN b

10 a0
AH T 1T 87 ik, BlEL S 28b, 1FF R E S 97.8 me.
TH NMR (300 MHz, MeOH-d,) 8: 0.85-0.95 (m, 15H), 1.21-1.55 (m, 48H), 1.60-1.84 (m, 10H), 2.25
(d,J = 6.6 Hz, 2H), 2.47-2.53 (m, 4H), 2.61 (1, J = 6.3 Hz, 2H), 3.61 (1, ] = 6.3 Hz, 2H), 3.79 (s, 2H), 4.11 (td,
J=45, 6.3 Hz, 4H); ESI-MS m/z: 740.80 [M-+H]".

15 FHEA) 80: LA 29b #9AA
0 Bra B e LiaH, HOW 2
\(LLO/ LDA, DMPU. THF Br/W><J\O/ THE Br/\/\/><\OH DMAP, EDCI, DCM B'M/X\Ok/i/\/\/ww

(SN A fcootanna: eaaceli ARACSSS

O
Ho N \/V\/\/O\H/O\/\/\/\/\
20b O

EtOH Ho N KI. KoCO3, ACN

AE LA 7T #F k., REILE 29b, FEKZ 5 107.7 mg.
TH NMR (300 MHz, MeOH-d,) &: 0.85-0.95 (m, 15H), 1.21-1.55 (m, 53H), 1.60-1.84 (m, 5H), 2.25 (d,
J=6.6 Hz, 2H), 2.50-2.55 (m, 4H), 2.64 (t, ] = 6.3 Hz, 2H), 3.60 (t, ] = 6.3 Hz, 2H), 3.79 (s, 2H), 4.11 (td, J

20 =18, 6.6 Hz, 4H); ESI-MS m/z: 740.60 [M+H]".
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A 81: 4a4 30b #94-m%,

W

NP NN o

° Bro_ o~ Br o} LiAH, HO' J\/C/\A
oo - PN P OOON

\ﬁkof - - - . 4 B o
LDA, DMPU, THF THF DMAP, EDCI, DCM

ji = ~~
O, o W%OW SN o S, P
o » PN NN N N N N

A T 7T ¥ F K, B &AL 30b, FF|HRF 5 82.4 mg.
TH NMR (300 MHz, MeOH-d,) &: 0.87-0.92 (m, 15H), 1.21-1.53 (m, 49H), 1.55-1.83 (m, 13H), 2.25
5 (d, T = 6.9 Hz, 2H), 2.46-2.52 (m, 6H), 3.55 (t, J = 5.7 Hz, 2H), 3.79 (s, 2H), 4.11 (td, J = 3.0, 6.6 Hz, 4H);
ESI-MS m/z: 768.70 [M+H]*,
FHA) 82: ALEd 31b $9E AR,

L

o Bre B Q LiAH Ho i/c/\/\
I Fa N

oo Ao

YLO/ B — — Er/\/\/><\OH
LDA, DMPU, THF THF DMAP, EDCI, DCM

0. AN
o X B O TCCC
Sl T o
S O AN A OO
(e}

EtoH KI. K;CO3, ACN
31b

BH TG 7T 075 %, B 31b, FINIR 5 107.7 mg.

10 'H NMR (300 MHz, MeOH-d,) &: 0.86-0.92 (m, 15H), 1.21-1.53 (m, 49H), 1.55-1.83 (m, 13H), 2.25
(d, ] = 6.6 Hz, 2H), 2.47-2.54 (m, 6H), 3.55 (t, ] = 5.7 Hz, 2H), 3.79 (s, 2H), 4.10 (td, ] = 6.6, 12.3 Hz, 4H);
ESI-MS m/z: 768.70 [M+H]".

F4) 83: AW 32b 494K

IS OOON
o o
° Br_~_~~_-Br LiAH, HO /U\/CAWA\
\HL ; — . E'MO/% D G se— B "o
LDA, DMPU, THF THF DMAP, EDCI, DCM

~ > o
Ok, HOMNMOW g © N
— o

o
Ne OO
eton Ho r
KI K,CO3, ACN 2 o

15 AHE T 7T 0 F k. BEALA 32b, 133K~ 5 84.3 mg.
TH NMR (300 MHz, MeOH-d,) 8: 0.88-0.93 (m, 15H), 1.22-1.53 (m, 49H), 1.56-1.83 (m, 13H), 2.25
(d, J= 6.6 Hz, 2H), 2.49-2.54 (m, 6H), 3.55 (t, ] = 5.4 Hz, 2H), 3.79 (s, 2H), 4.10 (td, ] = 2.1, 6.6 Hz, 4H);
ESI-MS m/z: 768.65 [M+H]".
K] 84: LB 33b E9E A,
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[} Bre o~ BT o} LiAlH, W
\HLO, - BrW%LO/ - s o B0
LDA, DMPU, THF THF DMAP, EDCI, BCM

[¢]

B’x/\/\/\o)l\om H/\>QO E/\/\/\/\/
o

HO'
on I o Mg
KI. K,COs, ACN -

AH FHA) 17897 ik, HIEE 33b, FERZ 5 74.9 mg,
TH NMR (300 MHz, MeOH-d,) 8: 0.88-0.92 (m, 15H), 1.22-1.53 (m, 51H), 1.48-1.69 (m, 9H), 2.33 (1,
J =17.5 Hz, 2H), 2.50-2.55 (m, 4H), 2.63 (t, ] = 6.3 Hz, 2H), 3.62 (t, J = 6.6 Hz, 2H), 3.80 (s, 2H), 4.02 (d, J
5 =5.7Hz, 2H), 4.11 (t, J = 6.6 Hz, 2H); ESI-MS m/z: 754.60 [M+H]".
4] 85: AW 34b B

(e}
0 Bis B i LA, rol N
- - - - . o e,
o B,A/\/XJ\O B oH————————————————— Bv/\/\/X\o
V/L THF /X DMAP, EDCI, DCM

LDA, DMPU, THF

o

B'\/\/\’/\O)J\O/\(\/\/\/\ fxow

HO.
e, o PN
= o N O N ye
oH Ho N
o KI. K,CO5, ACN s

AETHH| TT 095 %k, B4 34b, 1F5)5dK F & 76.6 mg.
1H NMR (300 MHz, MeOH-d;) &: 0.36-0.46 (m, 4H), 0.88-0.92 (m, 9H), 1.20-1.51 (m, 55H),
10 1.56-1.69 (m, 5H), 2.32 (t, ] = 7.5 Hz, 2H), 2.51-2.55 (m, 4H), 2.64 (t, ] = 6.3 Hz, 2H), 3.62 (t, ] = 6.3 Hz,
2H), 3.92 (s, 2H), 4.02 (d, ] = 5.7 Hz, 2H), 4.11 (t, ] = 6.6 Hz, 2H); ESI-MS m/z: 752.60 [M+H]".
LAk 86: 1AW 35b H9E R

Q

HOJ\’

o Bre_ BT o LM, N
o A S
LDA, DMPU, THF THF DMAP, EDCI, DCM
i >
o
o B~ o e

RO b PN NP §

EtOH o HO 0" o
KI. K2CO3, ACN s

N VN

AH FHA) 1T 497 ik, HlEAE4 35b, FERKZ & 100.0 mg,

15 1H NMR (300 MHz, MeOH-dy) &: 0.88-0.92 (m, 15H), 1.24-1.72 (m, 64H), 2.33 (1, ] = 7.5 Hz, 2H),
2.452.51 (m, 6H), 3.5 (t, J = 6.0 Hz, 2H), 3.80 (s, 2H), 4.02 (d, J = 5.7 Hz, 2H), 4.11 (t, ] = 6.3 Hz, 2H);
ESI-MS m/z: 782.65 [M+H]".

sk7Ep) 87: AE4h 36b d9E A
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o

. Ny o]
i T I, o S AN
V)(U/ - - - - . ErM/XJ\O/ BrA/\/XAOH—> Br/\/\/X\O

THE DMAP, EDCI, DEM

LDA, DMPU, THF

B'\/\Moj\o e HAX/OW/\/\/W
E10H o KI. KGO, ACNmA HON\/N\/\/\/\OJO/\(\//\A\/?
AH TG TT 87 ik, HELE 36b, FE]HAKF 5 107.0 mg.
IH NMR (300 MHz, MeOH-d,) 8: 0.34-0.46 (m, 4H), 0.87-0.92 (m, 9H), 1.22-1.72 (m, 64H), 2.32 (t, J
=7.2 Hz, 2H), 2.45-2.51 (m, 6H), 3.55 (t, J = 5.7 Hz, 2H), 3.92 (s, 2H), 4.02 (d, ] = 5.7 Hz, 2H), 4.11 (t, ] =
5 6.3 Hz, 2H); ESI-MS m/z: 780.80 [M+H]".
KA 88: 4LA4h 37b K94,

Br Br o
o SN LiAH, M
\HLQ/ _— Brﬁwo/g' Br TN = a0
THF DMAP, EDCI, DCM

LDA, DMPU, THF

) 0 LT
Ho B o g . J

—_— HD/\/ ~

i HO/\/N\/\/\;;QXQ

EtoH KI. K;COs, ACN

HH T TT 07k, HEAE 3Tb, FEHRZ 5 71.6 mg.
IH NMR (300 MHz, MeOH-d.) &: 0.89-0.94 (m, 18H), 1.24-1.69 (m, 67H), 2.32 (t, J = 7.5 Hz, 2H),
10 2.50-2.55 (m, 4H), 2.64 (t, J = 6.3 Hz, 2H), 3.62 (1, J = 6.3 Hz, 2H), 3.80 (s, 2H), 4.11 (td, ] = 6.3, 14.7 Hz,
4H); ESI-MS n/z: 824.70 [M+H]".
KA 89: AW S52a 694 A,

o]

o Ho.
P NP Br\/W\)J\OH B~ g T N i
N — N N N NN
fs EDCI,DMAP,DCM s HO s
62a-1 5222 MeOH
52a3
R
e
14
KI, K,COs o

Ho N \/\/\/\As/\/\/\/\/
CPME/ACN=3/1
52a

15 AH TN 097 ik, HEALSH S2a, 1FEIBAR S 5 243.8 mg.

'H NMR (300 MHz, CDCl3) 5: 4.87-4.81 (m, 1H), 3.59 (m, 2H), 2.86 (t, ] = 7.2 Hz, 2H), 2.65-2.51 (m,
8H), 1.64-1.58 (m, 4H), 1.57-1.43 (m, 11H), 1.39-1.19 (m, 48H), 1.15 (s, 6H), 0.90 (t, ] = 7.2 Hz, 9H);
ESI-MS m/z: 754.60 [M+H]".

A4 90: LB 53a 95K
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¢}

o HO.
BrvMOH B~ T NH, H 2
NSNS PP L IR PR SR

5201 EDCI,DMAP,DCM MeOH

o 52a:2 5223

o NN
JMO POy

16

KI, K2COs o

Moo Ao
Ho 5

CPME/ACN=3/1

53a

AHE TG 1T k. B &4 53a, [FFRIRE R 2627 mg.

TH NMR (300 MHz, CDCls) §: 4.90-4.78 (m, 1H), 3.56 (t, J = 5.1 Hz, 2H), 2.86 (t, ] = 7.2 Hz, 2I),
5 2.63-2.48 (m, 8H), 1.81-1.19 (m, 63H), 1.16 (s, 6H), 0.89 (t, ] = 7.2 Hz, 9H); ESI-MS m/z: 754.60 [M+H]".

FHA) 91: A Sda 654 A%,

o
o Ho. o
P Bre_ o~~~ AN N H
HO OH B~~~ 2 N~
S > O/\Q Ho O/\A/\/
EDCI,DMAP,DCM SN MeOH
54a-1 54a-2 54a-3
S TN N
o e
o ~
16
Kl, K,CO3 o
AN
CPME/ACN=3/1 HO O\\/\/\/

AT 1 097k, BELE S4a, 1FE)HIRF B 287.7 mg.

10 TH NMR (300 MHz, CDCLy) &: 4.89-4.79 (m, 1H), 4.66 (t, ] = 2.1 Hz, 2H), 3.53 (t, ] = 5.4 Hz, 2H),
2.58 (t, J = 5.4 Hz, 2H), 2.45 (1, ] = 7.2 Hz, 4H), 2.34 (t, ] = 7.2 Hz, 2H), 2.24-2.20 (m, 2H), 1.79-1.17 (m,
57H), 1.15 (s, 6H), 0.88 (t, ] = 7.2 Hz, 9H): ESI-MS m/z: 734.60 [M+H]".

FA) 92: AAH 552 694 A%,

o]
Ho. Bre~ o~~~ AN HO_~
o NH,
\/\N\ OH Br/\/\/\/\", V\A/\ 2 Ho\ﬂN,\/\/\/\n/o\/\/\/\
H N
EDCI,DMAP,DCM o MeOH o
65a-1 55a-2 55a-3

1-6
KI, K2COg

OO0V
o)
o
o~
55a

CPME/ACN=3/1 Ho/\/N
15
AH T 1 095k, B EALE4 55a, 1FEHIRZ 5 173.5 mg.
TH NMR (300 MHz, CDCls) 8: 4.89-4.78 (m, 1H), 4.13 (t, ] = 7.2 Hz, 2H), 3.56 (m, 2H), 2.63 (m, 2H),
2.51-2.45 (m, 6H), 2.31 (t, ] = 7.2 Hz, 2H), 2.16-2.10 (m, 2H), 1.78-1.17 (m, 55H), 1.15 (s, 6H), 0.90 (m,
9H); ESI-MS m/z: 734.50 [M+H]".
20 KB 93: A S6a 694K
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Q o
B~~~ HO L~ H 2
OH Br\/\/\/\)l\ NH, \/W\)\
" O/\/\/\/ O/\/\/v o N o/\/\/\/

EDCI DMAP,DCM MeOH
s6a-1 s6a-2 56a-3
OO
o
16
K, K,COs o
- " /\/N\/\N\/u\
CPME/ACN=3/1 Ho O/\/\/\/
56a

AHE TN 097 %, B &S S6a, 1FEIBAKT 3 112.2 mg.
H NMR (300 MHz, CDCls) 5: 4.87-4.79 (m, 1H), 4.16 (t, ] = 6.6 Hz, 2H), 3.60 (m, 2H), 2.67-2.53 (m,
5 6H), 2.32-2.11 (m, 6H), 2.32-2.11 (m, 6H), 1.85-1.76 (m, 2H), 1.66-1.18 (m, 53H), 1.14 (s, 6H), 0.88 (m,
9H); ESI-MS m/z: 734.55 [M+H]".

FHA] 94: A 5Ta 695,

NP o
HO =~ ——B o Bf\/\/\/\io/\=/\/\/\ —VHO\/\NHQ HONNMOW
EDCI,DMAP,DCM MeOH
§7a1 67a-2 57a-3
R
Mo
1-6
ki N\/\/\/\)OI\
- > VN N
CPME/ACN=3/1 HO o
57a
10 A TN 07k, B E1Le STa, 3B 5 45.0 mg.

TH NMR (400 MHz, CDCls) 8: 5.68-5.49 (m, 2H), 4.85-4.79 (m, 1H), 4.63 (d, ] = 6.8 Hz, 2H), 3.84 (m,
2H), 2.95-2.76 (m, 6H), 2.31 (t, ] = 7.2 Hz, 2H), 2.12-2.07 (m, 2H), 1.66-1.18 (m, 57H), 1.16 (s, 6H), 0.88
(m, 9H); ESI-MS m/z: 736.60 [M+H]".

FEA) 95: AW 58a 694 A%,

o
Br\/\/\/\)kOH Bi \/\/\/\)1 HO\/\NH2 Iy i
" : P i A
NMM, HATU H MeOH H
§8a-1 DMF/DCM, rt 58a-2 58a3
Foooe
o
16
KI, K,COy e
o N A
CPME/ACN=3/1 H

15 &8a

12 50 mL B RGP H R B 4) 1-F A% (286.5 mg, 2.0 mmol ) , 82 F & (535.5mg, 2.4 mmol ) ,
NMM (202.3 mg, 2.0 mmol ) #= HATU (1.14 g, 3.0 mmol ) % F DMF (2.0 mL)#= DCM (10.0 mL)#) 3%
SRR, FIRAIER L E TLC MM 1-F R 74, ¥R R-FN 100 mL 464 A sz . f
20 DCM@30 mLx3)#ATHIR, A tA AN, EAKFEBM TR, k. REERETRNG, BHIKAL
LT 610 £ 240540 58a-2.
BTG 1 M7 k. B EALEAD 58a, 1FFAK B 104.0 mg.
TH NMR (300 MHz, CDCls) &: 5.53 (s, 1H), 4.87-4.79 (m, 1H), 3.22 (dd, J1 = 6.9 Hz, J2 = 13.2 Hz,
2H), 2.67-2.52 (m, 6H), 2.15 (t, T = 7.2 Hz, 2H), 1.65-1.19 (m, 63H), 1.15 (s, 6H), 0.88 (t, ] = 6.9 Hz, 9H);

25  ESI-MS m/z: 737.60 [M+H]".
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FHA] 96: LA 59a 695K,

SN O thiourea . \N/\/\/STNHE NaOH (10 eq) \h‘,/\/\/SH
I HBr (a |
q. 48%)
59a-1 59a-2 5923
o HO™ ™S S S o
Br\/><\/\/JLOH 5'\/><\/\/U\0/\/W\/
EDCI, DMAP, DCM
5924 5925
HO«CA/\/ ° o
i NN NP,
B T~ BockN o HClidioxane (4 M) HzN\/\/\/\/ko
ocHN OH - E———
592-6 EDCI, DMAP, DCM 59a7 Deu 5928

]

)i ¢}
o 1) BTC, TEA. DCM /o\</\i/\/\\//
59a-5 ° 2) NaH, 59a-3, THF s
ol = ST N WOMW\/
KI, K,CO3, ACN 07T I )
, K2CO3,

5929 5%

100 mL ¢9F3HF PN 4 WIEE-1-TB(3.0 g, 25.5 mmol, 1.0 eq.) &M (84 g, 110.0
mmol, 4.3 eq.) FAe A HBr #97K50& (48%, 60 mL), Ani#k £ 120 °C Lt R R, R HIER T —
¥,

¥ Bk AR ZE 0°C, adbde A NaOH (10.2 g, 255.0 mmol, 10.0 eq.), i E 120 °C K& 2
B, BEER, —ATRER, &AM, RARBRMNTIREDERETIRA, REEAIFE 245
g K@ R4 59a-3.

£ 100 mL = 9 H#LP A ALS4h 59a-6 (1.5 g, 5.8 mmol, 1.0 eq.). 2-&H-1-F8 (1.40 g, 5.8 mmol,
1.0eq.) . EDCI (1.66 g, 8.7 mmol, 1.5 eq.) # DMAP (0.35 g, 2.9 mmol, 0.5 eq.) & F 20 mL =¥
T, EIRBHER. AR IS mL, AVARRERRG AEHF, BIRAE BT 33 g 1bd
# 59a-7.

F 100 mL Z 2P L4 59a-7 (2.8 g 5.8 mmol, 1.0 eq)iaF 20 mL —&A TP, oA
HCl/dioxane (4 M, 14 mL) £ iBHLHIE R, 2% AR A AUER], A0 8k BR S AR A RIS B iRIA 2 P %,
DCM # IR 3*20 mL. K EA HAE, FK NaSOs FHe. AEIRAR#ALTFE] 1.95 g 1ub44 8.

40 mL B4% P A5 A4 59a-8 (680 mg, 1.8 mmol, 1.0 eq.), KI (365 mg, 2.2 mmol, 1.2 eq.),
K>COs (745 mg, 5.4 mmol, 3.0 eq.), 59a-5 (668.9 mg, 1.8 mmol, 1.0 eq.)iaF 10 mL T . mm# £ 80°C
FRBEHR A, R RGEEER, S8, JBHHH ACN % 5mL*2, KEER, T, 2B
13%) 580 mg & &5 R1LA 4 59a-9.

FE 20 mL B3 E P 4540840 59a-9 (200 mg, 0.29 mmol, 1.0 eq. )& F SmLDCM P, B4k & iR
% 5°CJE#Hm TEA (59.5 mg, 0.59 mmol, 2.0 eq.)#= BTC (87.3 mg, 0.29 mmol, 1.0 eq.). #&#F S°CCHHA
EL 1A REER % DCM BN S mL w9 k. £ % —4> 20 mL 4938 T 3548540 59a-3 (101.9 me,
0.76 mmol, 2.6 eq.) &TF 5 mL W Ak, R £ 0°C/5 Je A NaH (60%, 58.0 mg, 1.45 mmol, 5.0 eq.), 0°C
FEH 1 DB B E A R BRI THE RAERIR, 4R A 1 DB, REZZESEIA 10 mL kKR, AT
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B LA IR, A A AR, RFBRAN TG DB 2 FIRA, REBABFHME. A Prep-HPLC 4b
(Column: XSelect C18 (30x150 mm, 5 pm); Eluent A: HyO/ACN 60/40, 10 mM NH4HCO; + 1%
NH3+H,O; Eluent B: IPA/ACN 90/10; Flow rate: 60 mL/min; Gradient program: 65%-85% B in 0-12 min)
1$8] 126.9 mg %% &b REH 59a.

5 TH NMR (300 MHz, CDCl3) &: 4.06 (t, J = 6.6 Hz, 2H), 3.96 (d, J = 5.7 Hz, 2H), 3.36-3.15 (m, 4H),
2.90 (t, J= 6.9 Hz, 2H), 2.41 (s, 2H), 2.31-2.24 (m, 10H), 1.64-1.16 (m, 61H), 0.93-0.77 (m, 15H); ESI-MS
m/z: 839.65 [M+H]".

LM 97: B 60a 98K

o] m ]
NN oH ———= BooHN o~~~ T HN o
DCM

EDCI. DMAP, DCM

1) BTC, TEA, DCM
KI, K2CO3, ACN HNWOM/\/\/ \'V/\/\/SH \TWSINMOW\/\/\
2) NaH. THF 60a
10
AH ] 96 495 %, B &AL 60a, 1FFIKF & 157.3 mg.
TH NMR (300 MHz, CDCls) §: 4.86 (p, J = 6.3 Hz, 1H), 4.06 (t, J = 6.9 Hz, 2H), 3.37-3.17 (m, 4H),
2.90 (t, J = 6.9 Hz, 2H), 2.39-2.25 (m, 12H), 1.79-1.18 (m, 70H), 0.93-0.83 (m, 15H); ESI-MS m/z: 895.80
[M+HJ".
15 FEHH) 98: AW 61a 694K,
| thiourea ,\[‘ s b NaGOH |
/N\/\/OHT» AN m . = N_~_SH

HO!

o
o BocHN o~~~ AL FaN A g~
~ o
Boot gy T OO 2SO0
DCcM

EDCI, DMAP, DCM

o

0
(o)
NN
Br\/><\/\/LO/\/\/\/\/ O/\L/W 1) BTC, TEA, DCM o
{
@ N SN
e N RN N Ty
HN N NN | hig ©
K, KaCO3, ACN VWO T N~_sH ° A

AH FHA) 96 497 ik, B &S 61a, F2)bRF 5 184.0 mg.
TH NMR (300 MHz, CDCls) 8: 4.06 (t, J = 6.9 Hz, 2H), 3.96 (d, J = 5.7 Hz, 2H), 3.35-3.18 (m, 4H),
291 (t, J = 7.2 Hz, 2H), 2.43-2.27 (m, 12H), 1.87-1.77 (m, 2H), 1.61-1.18 (m, 57H), 0.93-0.84 (m, 15H);
20  ESI-MS m/z: 825.55 [M+H]".
skAp] 99: 4LEdh 38b 98
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o ST
oot ey RS W GOSN SN & SOOY
OH ocl o N 2 O NN

EDCI, DMAP, DCM DCM

L T
BW\/\XOW/W NO 670, 1EA DO NG
o

KI, K,CO3, ACN HNW\X/OWVW S \N/\/\/SYN\/\/\X/OY\/W\/
o | | I o
2) NaH, THF 38b

AETHH] 96 197 ik, BEALE4 38b, 1FE| K F R 228 mg.
'H NMR (300 MHz, CDCLs) 8: 4.86 (p, J = 6.3 Hz, 1H), 3.78 (s, 2H), 3.33-3.18 (m, 4H), 2.90 (t, J =
6.6 Hz, 2H), 2.38-2.25 (m, 12H), 1.69-1.44 (m, 16H), 1.34-1.17 (m, 48H), 0.90-0.85 (m, 15H); ESI-MS m/z:
5 853.65 [M+H]".
FE3E4) 100: A4 39b 694 %

S coce
oH —————————— 807 o — = H o .
DCM

EDCI, DMAP, DCM

L i
o joooot
e TN NO B— N@
(o]
AN~ X0 N A st~ o
KL ke Ao YOS e s BSOS UN
)
o )
2) NaH. THF 39

AE LM 96 1975 %, B &AL 39b, FEHKF R 117.9 mg.
'H NMR (300 MHz, CDCLs) 8: 4.86 (p, J = 6.3 Hz, 1H), 3.78 (s, 2H), 3.36-3.17 (m, 4H), 2.92 (t, J =
10 7.2 Hz, 2H), 2.46 (t, J = 7.2 Hz, 2H), 2.34-2.22 (m, 10H), 1.90-1.80 (m, 3H), 1.62-1.49 (m, 14H), 1.34-1.17
(m, 51H), 0.93-0.86 (m, 15H); ESI-MS m/z: 881.65 [M+H]".
K4 101: LA 40b 694 %

HO i
HCl/dioxane
BocN .~~~ Al ———— BN~~~ B N NI NN W
DCM

EDCI, DMAP, DCM

o ° A~
Br\/V\X/O\F(\/W\/\ NO/C/WW\C\ 1)BTC, TEA, DOM om
K. K2CO3, ACN HNMOM \h“/\/\/SH \,\“N/\/S\C[)rN\A/\></OTO(\/\/\/\/\
2) NaH, THF 40b
AH T4 96 497 ik, Hl &S 40b, FE IR Z & 75.3 mg,
15 1H NMR (300 MHz, CDCL) §: 4.86 (p, J = 6.3 Hz, 1H), 3.78 (s, 2H), 3.36-3.17 (m, 4H), 2.91 (t, J =

6.6 Hz, 2H), 2.48-2.28 (m, 12H), 1.89-1.60 (m, 10H), 1.51-1.16 (m, 60H), 0.93-0.87 (m, 15H); ESI-MS m/z:
895.70 [M+H]".
FAAB) 102: LW 41b 696,
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it HO/EZ\/A\/\M e HCl/dioxane 9
BocHN\/\/\/\)J\OH _ 4.5(;0%\/\/\/\)&0 _ HzN\/\/\/\)l\o

EDCI, DMAP, DCM

LCCC 1, OO0,
B )
r\/\/><\/ N o 87 7EA DOM o
o}
KI, KCO3, ACN HN \/\/><\/OW\/\/\/\ S \NM,STN \/\/><\/OY\/\A//\A
o | ! o o
2) NaH, THF 41b

AH Tk 96 07 ik, B LA 41b, FFEIRF 9 95.1 mg.
TH NMR (400 MHz, CDCls) &: 4.86 (p, J = 6.4 Hz, 1H), 4.09 (t, J = 7.6 Hz, 2H), 3.31-3.24 (m, 4H),
2.90 (t, J = 7.6 Hz, 2H), 2.40-2.26 (m, 12H), 1.63-1.50 (m, 21H), 1.32-1.16 (m, 49H), 0.90-0.86 (m, 15H);
5 ESI-MS m/z: 895.80 [M+H]".
FAH) 103: ALEH 42b 495 A%,

HO'
o /\C/W o .
i BocHN HCl/dioxane

BocHN\/\/\/\)\OH . . Mom — HzN\A/\/\)J\O AN
EDCI, DMAP, DCM bem

o o
BVW/XVOYVWM o} 1) BTC, TEA, DCM J/V\)‘\O
° (

KI, K,COs, ACN HN\/\/><\/OW/\/\/\/\/ S \““/\/\/STN\/\/X\/OW/\/\/\/\/
o I [s] Q

2) NaH, THF 42b

AH TG 96 07 &, B &L 42b, IR 5 63.6 mg.
TH NMR (400 MHz, CDCl3) 8: 4.09 (p, J = 7.6 Hz, 2H), 3.96 (d, J = 6.0 Hz, 2H), 3.31-3.24 (m, 4H),
10 2.90 (t,J = 7.2 Hz, 2H), 2.57-2.26 (m, 12H), 1.67-1.43 (m, 20H), 1.32-1.16 (m, 41H), 0.90-0.86 (m, 15H);
ESI-MS m/z: 839.70 [M+H]".
FHP] 104: 4684 43b 646

o T
0 o
Booi L e oo vomoane R
ock oH BocHN o HoN o NN
EDCI, DMAP, DCM DCm

o]
o]
Bf\/\/\X/O P N PN /EXZ/ \/\)J\O il
b HAA o 1)8TC, TEA, DCM
(o] |
R N N\/\/\X/OY\/\/\/\/

o |
2) NaH, THF

KA THA) 96 0975 i, HEILEW 43b, FE]AKF 5 130.5 mg.

15 TH NMR (300 MHz, CDCls) 8: 3.96 (d, J = 6.0 Hz, 2H), 3.89 (s, 2H), 3.35-3.18 (m, 4H), 2.91 (t, J =
7.2 Hz, 2H), 2.44-2.28 (m, 12H), 1.87-1.79 (m, 2H), 1.77-1.60 (m, 10H), 1.34-1.17 (m, 47H), 0.90-0.85 (m,
9H), 0.52-0.32 (m, 4H); ESI-MS m/z: 823.60 [M+H]".

KA 105: A4 44b 694
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_ BccHN\/\/\/\)\O R .
EDCI, DMAP, DCM m DM

o
NP o
e o 1) BTC, TEA, DCM
o
KI, K,COs. ACN HN\/\/\X/OY\/\/W S SH N jo( X
[¢] |
v

AH TG 96 07 &, B ELEM 44b, 13K F 50 79.4 mg.
'H NMR (300 MHz, CDCl3) 3: 3.95 (d, J = 5.7 Hz, 2H), 3.90 (s, 2H), 3.35-3.19 (m, 4H), 2.90 (t, J =
7.2 Hz, 2H), 2.67 (s, 4H), 2.34-2.27 (m, 4H), 1.72-1.51 (m, 16H), 1.29-1.21 (m, 49H), 0.90-0.83 (m, 9H),
5 0.46-0.36 (m, 4H); ESI-MS m/z: 837.75 [M+H]".
FHP) 106: 16E4h 45b 646

Ho
it HClidioxane it
T T soeN U e O N e~
EDCI, DMAP, DCM DeM

o
BocHN._~ o~ A

L I
S S H/W‘ko - H/V\)Lom
[0

S N Q.
Ki, K03, ACN HNWX\/OWN S R G G S
o I I o o
2) NaH, THF

AH T 96 497 ik, HEAEH 45b, FE)HRF B 41 mg.
TH NMR (400 MHz, CDCls) 3: 4.13 (s, 2H), 3.96 (d, J = 6.0 Hz, 2H), 3.31-3.24 (m, 4H), 2.90 (t, J =
10 6.8 Hz, 2H), 2.54-2.26 (m, 10H), 1.67-1.45 (m, 18H), 1.29-1.21 (m, 45H), 0.90-0.82 (m, 9H), 0.32-0.29 (m,
4H); ESI-MS m/z: 837.70 [M+H]".
FHA) 107 1LE4h 46b 654 AR

O
o
" pyridine, DMAP, DCM B TS HClidioxane 2
BocHN. o~y " BocHN o~~~ e N L
oH 0”0 N0 o
b 2) HO. DeM

DIEA, DCM

[}

VOSSO 1T
A oo
Br\N\></Ovav\A Kfmo e} 1) BTC, pyricine ((w
454 o - -
HN\/\/\></D PN 2) SN SH \N/\/\/STN\/\/\></OY\/\/\/\/\
\H/\/ | | e} Q
46b5 © pyridine 46b

AAMRY T, £ 100 mL = 2 BRBARF TIRBIFE ) 46b-1 (1.0 g, 4.60 mmol, 1.0 eq.), R

K, K,CO3, CPME/ACN

15 (0.74 mL, 9.2 mmol, 2.0 eq.), DMAP (112.4 mg, 0.92 mmol, 0.2 eq.), *FAHEFIHRA P EE (1.11 g, 5.52
mmol, 12 eq.) &F 20mL —R&Wred. RAKEZ TR DB, QREKEA AN 2-F3-1-%
B2 (3.93 g, 13.8 mmol, 3.0 eq.) #= DIEA (2.40 mL, 13.8 mmol, 3.0 eq.). Rk E TR HTRE, TLC
VIR R, RILFHBHE, ImA DCM (20 mL) #k, 1afemBr 84hA% (10 mL) #—KR. A AaA
4aFe NaCliwok (40 mL) 262k, 7 K NaSO, TR, 398, R4, b MR ST R %
20 EshIRILAD 46b-2 (1.68 g).
B LA 96 017 Kk, HIELEH 46b, FE]RAR F 5 78.5 mg.
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TH NMR (300 MHz, CDCls) 8: 4.68 (p, J = 6.0 Hz, 1H), 4.11 (t, J = 6.6 Hz, 2H), 3.78 (s, 2H),
3.36-3.22 (m, 4H), 2.90 (t, J = 6.9 Hz, 2H), 2.47-2.29 (m, 10H), 1.70-1.56 (m, 18H), 1.29-1.21 (m, S0H),
0.90-0.86 (m, 15H); ESI-MS m/z: 897.70 [M+H]".

F ) 108: 1AW 4Tb 696,

O)LC\
0] o]
pyridine, DMAF, DCM o)
BocHN\/\/\/\OH —_— B"CHN\/\/\/\OJ\O 4,HCVG‘OX“E HZN\/\/\/\OJ\O
DIEA, DCM
2 X,
- T SN

~ NN oo

er\XOW HN o O/\Q/\/ 1) BTC, pyridine, DCM %
[¢] - 1
HN\/\/\></0 2) SN~ "gH /N\/\/STN\/\/\X/OW/\/\/W
KI, KoCOs, CPME/ACN b ) I )
5 o pyridine 47b

KH T 107 0975 %, FEALEH 4Tb, 1F2]50IK 7 5 189.8 mg.
'"H NMR (400 MHz, CDCls) &: 4.12 (t, J = 6.4 Hz, 2H), 4.02 (d, J = 5.6 Hz, 2H), 3.78 (s, 2H),
3.32-3.24 (m, 4H), 2.92 (t, J = 7.2 Hz, 2H), 2.47-2.30 (m, 10H), 1.85-1.84 (m, 2H), 1.66-1.40 (m, 7H),
10 1.26-1.18 (m, 48H), 0.93-0.88 (m, 15H); ESI-MS m/z: 827.55 [M+H]".
FF4) 109: 1A% 48b 494K,

O
OJ\CI

1) ) o
pyidine, DMAR, DCM HClidioxane i

BOSHN._~ o~ o BocHN._~_~_~g by L N o
ST

DIEA, DCM

1
(o} (o)
E,\/\/\></o\(\/\/\/\/ HMO Om 1) BTC, pyridine, DCM rﬁ m
o -_—

o R e PSS S OO
KI, K,CO3, CPME/ACN \[(\/\/\/\/ | )
s o] <]

pyridine 48b

AT 107 0975 %k, H1EALE4 48b, 135K & 129.4 mg.

15 TH NMR (300 MHz, CDCly) &: 4.12 (t, J = 6.6 Hz, 2H), 4.02 (d, J = 5.7 Hz, 2H), 3.78 (s, 2H),
3.36-3.21 (m, 4H), 2.90 (t, J = 6.9 Hz, 2H), 2.36-2.26 (m, 10H), 1.63-1.41 (m, 13H), 1.26-1.18 (m, 46H),
0.89-0.86 (m, 15H); ESI-MS m/z: 841.65 [M+H]".

FHA) 110: 1LA4h 49b 694 A
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O
OJ\C\

1) (o]
pyridine, DMAP, DCM HClidioxane

_ pyrdne DAAR M,
BOSHN._ -~~~y BocHN\/\/\/\OJJ\O - .
2) Ho/\Ci/C/ DCM

DIEA, DCM

HN \/\/\/\Ojio/\Ci:;\/

o
L oo NN
Br\/\/\X/O\H/\/\/\A/ H/\ﬁo O/\C/\/\/\:/ 1) BTC, pyridine, DCM H/\ m
I _
SN SH S N\/\/\X/O
HN\/\AX/O — IN SN e
l]/\/\/\/\ | | \g \é(\/\

pyridine 49

KI, K2CQ3, CPME/ACN

AH L) 107 49 F ik, B EALE4 49b, FFE] K F b 135.6 mg.

TH NMR (300 MHz, CDCls) &: 4.12 (t, J = 6.3 Hz, 2H), 4.02 (d, J = 5.7 Hz, 2H), 3.89 (s, 2H),
3.31-3.22 (m, 4H), 2.90 (t, J = 6.9 Hz, 2H), 2.34-2.26 (m, 10H), 1.65-1.48 (m, 13H), 1.27-1.19 (m, 46H),
0.90-0.86 (m, 9H), 0.45-0.35 (m, 4H); ESI-MS m/z: 839.50 [M+H]".

FAEH) 111: 40E4 50b 494 A%,

OJ\CI

pyridine, DMAP, DCM
NP LA . S ' PN

2) HO o~~~ g
o
DIEA, DCM

m
Ho Q HCl/dioxane [
BocHN.__ A~~~ »
OH BocHN. -~~~ T T N g

EDCI, DMAP, DCM bcM

50b-3
50b-2

S
o
Br\/\/\></OTO\/\/\/\/ m o
s KK\AO 1) BTC, pyridine, DCM
e S N~ o0
N
KI, KoCO3, CPME/ACN HN\/\/\></O O D NS ) \g 1(
g | 50b

0 pyridine

AH R 107 097 %, &L 50b, FE]MIRF 58 123.1 mg.

TH NMR (300 MHz, CDCl3) 8: 4.12 (t, J = 6.6 Hz, 2H), 4.02 (t, J = 6.6 Hz, 2H), 3.84 (s, 2H), 3.34-3.19
(m, 4H), 2.90 (t, J = 6.6 Hz, 2H), 2.46-2.20 (m, 10H), 1.84 (m, 2H), 1.65-1.44 (m, 13H), 1.27-1.19 (m, 46H),
0.92-0.86 (m, 15H); ESI-MS m/z: 855.60 [M+H]".

T ERACS R Bk T 6 T kA R, SAEF AR ARG R RS K.

SOOOSN VOO
o} HA/\)%
HO/\/N\/\/\X/OY\/\/\/\/ HO/\/\/NV\/\X/O\[(\/\/\/\/
51b o 50 0O
F3E4) 112 F6A 113
[M+H]*: 766.65 [M+H]*: 794.80
L 1,C
HA/\)‘\O H/MO
Ho/\/N\/\/\X/O\“/\/\/\/\/ HO/\/N\/\/><\/O
53 0 O s54p
F4) 114 FE4) 115
[M+H]": 764.70 [M+H]": 780.85
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OSSN i
’ ST
HO/\/\/N\NW/O HO/\/N\/\/><\/ \n/\/\/\/\/

O 55b
LA 116
[M+H]": 808.90
[e]

O 56b
Fwp 117
[M+H]": 724.60
o]

iagifcees
Ho/\/N\/\></\/O\n/\/\/\/\/
57b 0
F64) 118

Iaasaceos
HO\/\/N\/\/\X/ \n/\/\/\/\/
58b
KA 119
[M+H]* 737.60

[M-+H]*: 724.60
o
Nom
N o}
HO " \/\/><\/ W

F kA 120
[M+H]": 752.65

S
It

FE A 121
[M-+H]*: 738.60

SO
BT

5 3649) 122
[M+H]*- 780.65

Fe) 123
[M+H]*: 822.70

NfA*m

65a
E B 124
[M+H]+- 766.60

o
&)
o

Ho\/\/N\/><\/\)j\o/\/\/\/\/\
66a
%64 125
[M+H]": 794.70

HO/\/\/N
67a

L] 126
[M+H]": 808.70
o]

68a
L) 127
[M+H]": 850.75

o}
HO/\/N\/MOW
SEAH) 128
[M+H]*: 752.60

ST

o}

m ]
HO/\/N\/><\/\)I\O/\/\/\/\/
70a
EAM 129
[M—O—H]+ 738.55

SN SS

Ho/\/\/N\/\/\X/O\n/\A/\/\/

60b o
K34 130
[M+H]": 738.75

e

HO/\/\/N

Mm 131
[M+H]": 724.70
(0]

NS

Ho/\/\/N\/\/\></O\n/\/\/\/\/
620 ©
k) 132
[M+H]": 710.80

H/\A/LO/\A(ZZ\
HO/\/\/N\/\Aii/OTOI/\/\AN\

a6 133
[M+H]": 766.95
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Nom
HO/\/\W%%}(\/\/V\/

5614 134
[M+H]": 752.65

o]

T
Y S OO

M) 135
[M+H]*: 822.75

BOOOON
O
e e oos
66b ]

614 136
[M+H]": 864.85

ol

Ho/\/N\A/\></O\“/\/\/\/\/
67b o

LA 137
[M+H]": 738.55

SO0
W

LA P 138
[M+HT": 724.70

PEOY.

HO/\/\/N\/\/\></O\[(\/\/\/\/
69b 0

F 4] 139
[M+H]* 766 70

CC
AN

LA 140
[M+H]":  752.75

A

HO/\/N

-, \“/\/\/\/\/

5] 141
[M+H]* 710 70

S SO

HO/\/N\/><\/\/O\H/\/\/\/V\
o 72b

LA 142
[M+H]": 752.70

ot

HO\/\/N

\ﬂ/\/\/\/\/

7%5@1511 143
[M+H]": 724.70

Ress
S

J:mﬁ‘] 144
[M+H]": 724.65

O
m
HO/\/N\A></\/O\“/\/\/\/\/
75b o}

F A 145
[M+H]*: 710.65

et

P

HO._~_N MOW HO\/\/NMOW
76b s} 77b 0
F34) 146 A 147
[M+HT": 156 [M+H]": 738.80
VOGO NOSoN
0]
HO/\/\/N\/\/\></O\“/\/\/\/\/\ HO\/\/N\/\/\></ YV\NV\
78b o 79b

LA 148
[M+H]*: 808.70

535 149
[M+H]": 766.70
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1, L

N\A></\/
Ho O\H/\/\/\/\/\
8b O

56145 150
[M+H]": 752.65

GOSN

HO\/\/N\/\></\/O\H/\/\/\/\/\
81b o

L) 151
[M+H]*: 766.65

VOSSP

e}
HO\/\/N\A></\/O\“/\/\/\/\/
82b 0

F3e45) 152
[M+HT': 752.75

0 AT

0
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BHA TR

FEA| 1: ARBAH S

AT RRAABFARZHAA . (1) TRB GRS e KL PTETER T 8 B 5
JE XA DLin-MC3-DMA(®) ) AVTMEA TR, (2) &M MHIE/HE: 4/2E & Cholesterol (M §
Sigma-Aldrich)y ; (3 ) B 8 : 4o DSPC % 12- = # J§ B -SN- H h -3- 5 8 2 2%
(Distearoylphosphatidylcholine, # & AVT); (4) & Z ZB{Li5R1Le4: 4= DMG-PEG2000 % =7
2B R -JE T =82 2000( 1,2-dimyristoyl-rac-glycero-3-methoxypolyethylene glycol-2000, % £ AVT);
(5) 4B K BA AR5 4= Luciferase mRNA, siRNA, CRISPR Cas 9 mRNA % (A #). JE/R 24 kM
K FEAAL L ARA S LM K LA 4,

RB5 | a4k

1 DLin-MC3-DMA
(MC3)
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BE R sh KB 69 B & ik (DT B a9 B8 Ak odh ., IR B BE ., BRIs A Ik & B3 ALAS R o A\ 4 (FE
KRB 5H)50%, 38.5%, 10%F2 1.5%RAZEMREST LEE P, (2)4F mRNA A BURSEMF T 25mM B4
B4R (pH = 4.5); (3) 18 B S 1L 318 FHOAAE 2 ISR REA B FURAIR A9 A AAB 2 5 AT mRNA
RAS KA 101 B 1:4 JEE AR b pl AT RA, RAEA T 10 mL/min ¥ 18 mL/min; (4)
& 0BT LA KRB (N/P tbh 6) FIBRBRSE oF Bt AT A, MR B o F & 30kDa 0942k
& (M B Millipore)xT 24 KBk BRI ATARIE 2RI &AA, (5) AFHRIRZ T 0.2 um R A TEBLY
TIERE B T EHPIBIF KRR A.

BT K AR R B Sy X LA MOAIEIRA A%, AR Tiby ik, 03 T-RREBf LEEA

pE

KEB) 2: PSSR AR B 3BT RAE

1% J8 Zetasizer Pro (% & Malvern Instruments Ltd)¥A % DynaPro NanoStar(#) /| Wyatt)5h & JA X
) & 04 RS R 4 R R 09 U KD A A A2 B A SLPDDE AT B, BE R 4R Bk T F RNA 89 L3842
JEt 8,31 % & FAE (Encapsulation Efficiency%), % & SR B B 15/ 4 R #As 5 RNA KB BReG 456428,
% % 4% & Quant-it™ RiboGreen RNA Assay () f] Invitrogen)# 7 ik &S . NE/R A RREAF ST TE
% 9% #(10 mM Tris-HCl, 1 mM EDTA, pH = 7.5)##F, IR} p o4 i Ao N 0.5% w4248 (Triton X-100)
F 37° C #3F 30 54P. ZmA RIBOGREEN®R 7% /& 5 BF T Varioskan LUX % 2 feBa47iX (M §
Thermofisher) &R FR A 485 nm Ao K H A A 528 nm £ TR % LA M I3 8 F 4%
1.

KB 3. HER

xt LB % K& mRNA (Trilink, L-7202) #4928 KBk 10 s BAK A 49 16 1% 5OR VAR A M 4931
16 . KB R A SPF 48 CSTBL/6 &, i, 6-8 B, 1kE 18-22g, My A b0 A2 2 A HURA R
). TR AR RTHEATIE 7 RoA BegE AR AR, RIRBII A b RAROK, RER 12/12h BARE
LHr, MR A 20-26°C, JRIEH 40-70%. 51 REEALS 4L, A LB &4 L 8A Kk E B mRNA
B9 RETR 2h RBAVA 0.5 mg/kg mRNA 8932 7] B A B AR 269 7 KOEH AN FARN . FLHE 6 D E
F S WrE AR R IE R A IVIS LUMINA 1L, % B PerkinElmer)%t s S AT7E K A 40 £ A . 4] 49 B
R e T MARLRIE 15 mg/mL REL D-KAFRR, HRDFOAEEZN G F XD
TR TR 10 SAPABF s BRE FARBEA TR 2.5%F S AT AREE . KRB R
AN IVIS W, #AT R AR IR IR b oA o S B AT 4B R oA RARIE 47

BB SR 4 AR BR AR A AR 1) 38 12 AR B — 2 KA A Bl B % R JE A BT 49T 39 AT,
do kSR 1 PR, RARE AR AT I SAALF, FFIE R AR T2 mRNA K By ik i i#
FREMD, B AR B TFNER N TR LA RAFO9IR A R 2R

| s | ke | mEsA | aRE | 2HE 6 1 HIE |
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(nm) (PDI) (%) HERT
(Total Flux)
la 113.08 0.022 94.61 3.52E+10
3a 89.72 0.021 94.23 1.03E+11
4a 103.7 0.005 92.87 3.25E+10
6a 90.67 0.018 87.22 2.88E+10
7a 103.32 0.018 90.92 5.26E+10
9a 103.03 0.031 89.64 2.06E+10
10a 131.09 0.032 89.69 7.08E+10
11a 98.01 0.021 89.36 2.05E+10
12a 104.85 0.021 85.24 1.39E+10
13a 110.20 0.018 92.96 5.01E+10
14a 90.99 0.012 91.67 1.09E+11
15a 95.94 0.021 90.77 4.15E+10
19a 109.37 0.035 87.90 4.73E+10
20a 102.13 0.032 87.83 1.18E+11
21a 110.00 0.016 88.37 8.84E+10
22a 99.48 0.010 97.25 1.74E+10
23a 99.25 0.011 96.30 9.84E+10
24a 109.53 0.052 88.89 3.07E+10
25a 86.99 0.051 95.62 1.33E+11
26a 106.37 0.050 91.18 1.11E+11
27a 136.43 0.016 93.52 431E+10
28a 110.30 0.018 93.90 430E+10
29a 88.59 0.012 97.30 5.46E+10
MC3 96.83 0.04 95.62 8.04E+09
X6
1o *ifz KRR A i E e 6 JEE
(nm) (PDI) (%) WERT K
(Total Flux)
1b 88.59 0.031 89.89 9.34E+10
2b 104.61 0.013 80.17 8.31E+10
3b 102.32 0.015 7443 1.41E+11
6b 99.55 0.029 80.01 7.42E+10
7b 101.67 0.030 88.68 2.00E+10
10b 114.72 0.052 72.72 3.15E+10
12b 104.60 0.031 91.04 1.19E+10
13b 99.02 0.018 89.27 1.81E+11
14b 99.73 0.013 83.54 1.05E+11
15b 120.27 0.015 69.69 8.22E+10
16b 101.90 0.028 89.09 1.28E+11
17b 109.87 0.030 87.72 1.74E+11
18b 100.46 0.037 89.34 3.91E+10
19b 109.53 0.036 83.01 6.13E+10
20b 107.83 0.032 87.69 4.82E+10
21b 94.58 0.051 92.37 4.95E+10
22b 99.44 0.050 93.03 8.78E+10
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23b 115.70 0.031 93.14 3.92E+10
24b 83.05 0.019 94.52 7.06E+10
MC3 96.83 0.04 95.62 8.04E-+09

7
it 5%z KAz H AR S Y- TN
(nm) (PDI) (%) BT H
(Total Flux)
30a 107.40 0.12 86.94 8.32E+10
3la 115.56 0.11 86.08 7.04E+10
32a 129.00 0.10 83.51 1.24E+10
33a 111.60 0.17 86.98 1.09E+11
34a 116.67 0.12 95.73 3.14E+10
35a 126.63 0.22 95.00 3.01E+10
36a 104.80 0.15 92.41 2.51E+10
37a 110.67 0.15 92.14 3.54E+10
38a 114.03 0.13 94.51 1.39E+10
39 144.83 0.08 93.59 2.24E+10
40a 120.90 0.18 95.08 2.03E+11
4la 114.03 0.13 94.51 1.11E+11
42a 104.13 0.17 95.54 347E+10
43a 105.63 0.15 97.03 2.23E+10
44a 92.67 0.20 96.84 1.06E+11
45a 114.73 0.15 94.63 1.22E+11
46a 110.83 0.16 93.03 9.06E+10
47a 104.47 0.21 93.23 3.10E+10
48a 31.22 0.16 96.13 8.16E+10
49a 100.56 0.14 94.85 2.28E+10
50a 78.03 0.12 98.67 2.86E10
Sla 92.08 0.15 9481 3.11E+10
25b 94.39 0.15 95.59 1.11E+11
26b 113.77 0.14 94 .58 6.53E+10
27b 91.10 0.18 97.83 5.59E+10
28b 94.55 0.16 96.19 4.18E+10
29b 112.43 0.10 96.28 3.52E+10
30b 115.83 0.08 95.02 4.03E+10
31b 118.73 0.07 95.73 1.87E+10
32b 116.50 0.16 95.31 3.52E+10
33b 85.80 0.15 9485 8.23E+10
34b 85.20 0.19 97.61 2.78E+10
35b 100.40 0.21 96.35 3.77E+10
36b 112.50 0.19 96.10 3.84E+10
37b 83.72 0.16 95.15 3. 72E+10
MC3 96.83 0.04 95.62 8.04E+09
%8
| mBEFRA | ¥tz | kzaAd | ek | %6l HiE |
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(nm) (PDI) (%) T

(Total Flux)
52a 79.40 0.09 93.30 2.58E+10
53a 124.00 0.23 90.96 9.04E+10
54a 87.37 0.14 91.34 1.32E+10
55a 126.17 0.16 73.85 1.96E+10
56a 86.37 0.09 82.84 3.23E+10
57a 79.17 0.17 95.41 3.42E+10
58a 187.50 0.18 68.54 2.72E+10

&9
. B BB H | aHE HHE 6T
Fea & AR (nm) (PDI) (%) BATH

(Total Flux)

60a 92.74 0.15 97.44 1.75E+10
6la 111.90 0.09 95.87 1.32E+10
38b 102.50 0.11 98.29 1.49E+10
39b 102.67 0.07 93.58 7.16E+10
40b 97.10 0.11 96.74 3.70E+10
43b 121.89 0.08 95.26 1.29E+10
44b 92.63 0.15 97.45 1.16E+10
46b 98.91 0.09 97.78 2.44E+10
47b 122.40 0.07 97.27 2.84E+10
50b 98.36 0.13 98.50 1.O1E+10

10
. i sk | e | FHECLHEAR
Fa & F B8 X (nm) DIy %) ERTH
(Total Flux)

51b 91.96 0.12 95.92 7.60E+10
52b 105.97 0.06 90.84 1.01E+11
53b 125.03 0.42 91.92 1.00E+11
54b 81.37 0.17 96.69 5.71E+10
55b 90.37 0.11 94.65 1.02E+11
56b 98.59 0.16 93.87 8.35E+10
57b 98.23 0.18 94.15 3.86E+10
58b 112.93 0.15 92.88 6.17E+10
59b 127.23 0.12 80.27 1.04E+11
62a 98.07 0.17 89.88 1.20E+10
63a 80.23 0.17 95.56 1.17E+11
64a 86.99 0.15 96.72 9.82E+10
65a 95.88 0.16 95.93 6.53E+10
66a 105.77 0.11 92.88 9.31E+10
67a 111.33 0.06 91.57 6.07E+10
68a 103.93 0.04 94.47 7.55E+10
69a 107.20 0.34 96.65 741E+10
70a 86.08 0.15 96.69 9.33E+10
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Xk 11
. B sk | aax | FHEODHER
Fe & A8 X (nm) (PDI) %) ERFH
(Total Flux)
63b 165.53 0.09 84.27 2.72E+10
64b 143.67 0.09 89.27 3.36E+10
65b 80.60 0.16 97.75 1.25E+11
66b 81.83 0.17 97.18 435E+10
67b 88.28 0.23 96.30 1.71E+11
68b 88.33 0.20 96.31 2.88F+11
69b 99.05 0.13 93.85 1.52E+11
70b 96.20 0.09 96.91 1.15E+11
71b 95.59 0.17 95.95 1.70E+11
72b 92.45 0.12 95.13 7.01E+10
73b 119.37 0.14 92.71 4.73E+10
74b 93.18 0.17 94.92 7.13E+10
75b 91.60 0.19 95.99 7.05E+10
76b 91.27 0.18 94.97 9.41E+10
77b 93.16 0.16 95.88 9.72E+10
78b 98.88 0.12 92.27 5.51E+10
79b 99.27 0.15 92.85 1.62E+11
80b 93.39 0.18 93.59 8.94E+10
81b 107.43 0.19 92.87 5.20E+10
82b 99.57 0.16 90.71 5.03E+10
83b 100.67 0.10 95.70 1.62E+10
84b 123.77 0.11 89.17 6.68E+10
85b 92.14 0.17 95.44 9.61E+10
86b 92.26 0.13 94.74 1.01E+11
87b 92.25 0.22 94.16 1.35E+11
88b 98.16 0.12 94.68 4.51E+10
89b 122.20 0.08 34.88 5.51E+10
90b 109.57 0.08 91.21 4.72E+10
91b 96.43 0.12 91.95 8.66E+10
92b 99.90 0.15 92.47 3.74E+10
93b 141.73 0.10 90.17 2.45E+10
94b 125.60 0.11 93.55 2.23E+10
95b 84.62 0.15 95.41 2. 44E+10
96b 97.75 0.15 92.10 3.77E+10
97b 85.56 0.14 93.79 9.01E+10
98b 87.99 0.18 93.04 1.07E+11
99b 85.13 0.15 92.70 4.78E+10
100b 101.50 0.12 91.14 8.51E+10
101b 126.00 0.10 81.76 5.39E+10
102b 92.12 0.16 93.92 7.52B+10
103b 96.82 0.11 94.07 5.95E+10
104b 135.57 0.09 91.51 3.20E+10
105b 89.73 0.16 94.38 9.24E+10
106b 88.22 0.15 94.89 1.42E+11
107b 88.13 0.16 94.05 1.98E+11
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108b 86.61 0.16 94.16 1.38E+11
109b 95.32 0.13 93.00 1.90E+11
110b 133.93 0.21 85.48 1.36E+11
111b 187.13 0.21 63.26 3.98E+10
112b 175.67 0.17 69.74 1.31E+10
113b 147.03 0.09 88.21 2.09E+10
114b 103.40 0.13 93.55 4.53E+10
115b 100.25 0.12 93.91 3.71E+10
116b 120.13 0.09 90.71 1.96E+10
117b 151.17 0.09 72.51 1.73E+10

FI) 4: AR IE R R AR

WA QR A ER mRNA 49240 KB AR oK B e iE SOR AR A, XIS PT A 4e
J A ARERS 480, 293 (HEK293T cells) , BUFART 4K 10% Fs4hiffe 5% FEE 4T L Rey
DMEM AKX R Bagle 3244 F (MARKK) , BHRTEAZLARAA 37°C, COLREHH 5%.
F ) QRATHHA- AT 48 LR Y, BAATH ISR 24 DB ANLRREE mRNA 985/
KRR, 24 DTS AR A, ) 5 R E B IR A () A Promega ) AT I8 R 44 KR FRALA
G049 EAF B MO N RIR G SRE AR A (RLU) , RAREME, REAFEERHAHE
ALK R MZ, BN, 24 DB T RAT O AR R KRR AL SR Y am e 2R B A CCK-8 X 7]

(# & DOJINDO ) #EAT tm e 49 MK, X356 P A Ae N PBS 84 4m 48 A TA T B, Bk F b T

b A CCK-8 Bik)a, T 37°C @REHRMFHE 4 10, T 5 HaEEFPUE BRI A
450 nm &P TR IR RAA, H 24 R AU AL IR AT 09 An A ik BOR AR B A 4 At B A PR B 49 b
Ak S b A5 Fe ) RAE A B,

4y R R AR N KT b 89 3 1% R B A SR R 12 PT .

(.12
e mpe R R E e E R
(RLU) (%)
20a 6.55E+06 105.11
MC3 2.95E+06 97.84

SR S TRBRAARRN AR R RE

BHREH 100 ul w7 & B 5/F. [2EE. DSPC f» DMG-PEG 2000 #% 50: 38.5: 10: 1.5
#9 P45 AR A9 2 4% LNP (0.1 mg/mL)3) 6-8 Bl#s C57 WT MERAKA (n=3) , 93 T4 )5 24h. 72h
i L3Sy A LI FE ST AR IR AT IR, ) B BRF Bbok R 453 LIS AT IEAE 4 = & 3T IR 40, AP IEAE &b e
KK, RREQR, *REREAFEASHEQECERES, £ LC-MS/MS s 8T 4
BIE R e T AT T M.

T8 BN RAR A F TR R E AR 13 BT,

13
N f}ﬂi&“f’m%d"‘ﬁa/ﬁé; AN S ﬁfﬂlﬂ’l‘ﬂﬁ%ﬂa/ﬁ&wa?‘i%éﬁﬁ’\
v b, %355 24h (%) b, % 72h (%)

122



WO 2024/255415 PCT/CN2024/087231

la <1 0

4a <1 0

1b 15+4.2 <1
3b 12+3 .8 <1
10b 5+£3.1 <1
12b <1 0

13b 8+2.7 <1
30a 4 <2
26b 8 <1
22b 2 <1
39b <1 <1
56a <1 <1

pog:: | 92+3.5 89+4.7

xR LA A Hy o T AE A

0]
SO
o]
HONNMO/\/\/\/\/O
WA 13 W9BABETT VA B, xR R = P IS AT RE P I fRECE, 358 T2h MR A
5 FIEPRE 90%EL; ARG BIRGERGRL, B E 2h AERB AL,

ERARPCBE R LT KATT 2 @egE, LAMAFEETNA, AP Lifeld ot T A4
BEAARAGEE M 5 LG, XA AL A0S AR L @45 2 AL P AR 2R TR A .
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R A & K P

1. X()bod, REHFETHEZGE. FEE TR, LT FMIKRRIKFHIK:
R4 Rs
|G1 Gz/M1\R1

H,
G Gy IRk AL F4t, CLpn AT A, Copn B Efr Copy A TR, HiFsnh

=K Z A Ror Ak

X,

G A Gty BKEH 3, 4. 5. 6. 7« 8. 9. 10, 11. 12 & 13 A#REF;
R k3t ) H. Crisdiik. -L,-OR,. -L,-SR, #7-L.-NR,R’,;
Gyt ) Conn BHETIA, Copy A TR A Coy BT B, TR —NRZA Re R

Res 48 243k B H. -L,-OR,. -Lo-SR, #9-L,-NR,R’,;

Lo 4R 5 Huith B {02 4 Ae Cryg ALK

Rofo RO 4R ik ) H. Cruktdh. Coudfiidn 3 £ 14 TR

Gaik ALFAE, CloIRA. Coq B EA Cog BIE, HAFEIB—AR S A Ras IR

Ros R E Mk B He Crebtdh. -Lo-ORpe -Ly-SRp #2-Ly-NRpR

Ly 4k 5 ik B 4k 4l Ao C g IR

Ry fo R, AR 5k ) He Croldh. CopSRlEAr 3 £ 10 LKA

KA EEEF —NRBTF LA Ras HEANEBHRBF —REA Coy BEREAR 3 £ 14

ALFIRE, HAERIAR— AR B A Ryg TRAX;

Rig M5 3bit @) He BE. A, Catlid. CyMRIMEA. Le-ORe. -Le-SR, #7-L-NRR’,;
Le ¥R 32 Mo ik B 122 484w Crs B

ReFe R AR ik § Ho CrgdRdh. CouIRliAe 3 £ 14 5ULEIRK,

M, F2 M, 2% 3. Huik §-C(0)O-. -OC(0)-+ -O-. -SC(0)0-. -OC(O)NR-. -NRC(O)NR-. -OC(0)S-.

-0C(0)0-. -NRC(0)O-. -SC(O)-. -C(0)S-. -NR-. -C(O)NR-. -NRC(O)-. -NRC(0)S-. -SC(O)NR-.

C(O)-. -OC(S)-. -C(S)O-. -OC(S)NR-. -NRC(S)O-. -S-S-#2-S(0)o.2

Q ik ffF4E. -C(O)O-. -O-. -SC(0)0-. -OC(O)NR¢-. -NR(C(O)NRs-. -OC(0)S-. -OC(0)0-.

NRC(0)O-. -OC(0)-, -SC(0)-. -C(0)S-« -NR-. -C(O)NR-. -NRL(0)-. -NRC(0)S-. -SC(O)NR-.

-C(O)- -OC(S)-. -C(S)O-. -OC(S)NRi-. -NR{C(S)O-« -S-S-. -S(O)oo- LRI A Totbog i, Hb,
B 3K 30 3R 3R otk o AT HoAg — AR S A REERAX

R*Zﬁii&iiél H. E‘j%~ %Lf\»g\ Cl-l()%%\ Cl-l()®4{%%~ -L+~ORt. -Lf-SRfﬁ"-Lf-NRfR’f;

Lotk 5 Mok A AL 34 A Cg IR A
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ReAw ROp42 5 Mok B Ho Crioltdh, CarusSRE A 3 £ 14 TAIRA;

Ry Fe Ry 4R 503k B Cano IR Cao W HhAr Cago 3L, HAFBRMAM—AK S A Ry TR, A
H P —A RS A LW R E AR B AR S AR -NR 534

Ris 42 dbik ) Ho Ciag#2i. -Le-OR.. -Le-SR. #9-L-NR.R’,;

R fo R*& § #R L Huik @) H A= Crao A

Lo B Motk B 54840 Crop B

ReA RO 4R 23t B . Craptdh. Corudiinside 3 £ 14 TLHIRE;

R;# @ CN. -OR,. -C(O)Rg. -OC(O)Rg. -NR’C(O)Rg. -NRGR g« -NR’C(O)NR R+ -NR’C(O)R.
-NR”’S(0):Rg. -OC(O)NRgR’s. -NR’C(O)ORg. -N(OR-)C(O)Rgw -N(ORg)S(0):Rg. -N(OR,)C(O)OR
N(ORG)C(O)RR’,. 3 £ 14 L5 HAe 5 £ 14 TRFHK;

Ryfe RO ARk ) Ho Crplidh. Capo#RAF 3 £ 10 LRI,

Rk ik f) H A= Crgdn ik

Ryfo Rs AR 23zt f) Crotedh, HAERHM—AR S A Ry IR

KA Res Rs HENMNEHENRR T —RHM Coy BIORKEK 3 £ 14 LRI, ATk —
AR EA Ry K

Ryt sdbit §f H. 0E. A&, Cyliih. Ciy BRI, L-ORy. -Ly-SRyF»-Ly-NRGR’g;

Lo dk 3 3bik Ak 4 Fe Cr g BIRE

Rafe RPa 4k 2 Mk ff He Cisdtdh. Cou S AAe 3 £ 14 LEIRA.

2. BAZR 1RO, RELHF LTEZGH. BT T4, 28 FHIRRIIRFHIK,
P, GiAo Gk ik AP, Clo AR TR, Coo HEE R A Coy A TR,

ik, Grih B Cro AMELI. Coo AM TS EA Coo AM I, Rikih f Cro AM T
A, ikt f Cog AHETRII,

HikH, Gyt AFH. Crg AT, Cog AHETIHEA Cog AT B, fhikik giLg
Bfe Cre AT, kit gIuditfe Cq AMTIK,

fhikd, GiAe G % KEH 3. 4. 5. 6. 7. 8 R IAMKRTF, kB KEH 4. 5K 6 Mok
BT, RBBERIEA SR 6AMBRT; WBEREA S, 6 RTAKERT, RAELZREN 6 KT &K
T

ik, GiAe GuiEidbik 1. 2. 3 R 4 A Rar K.

3. BAIER 1 R 269Nt RAHF TR E, FAEFE A, 2R FMER AR
Mk, P, Roi MRIkbik f HAe Crolidh; Hikik A H A= Cro k.

4. BAZR 13 PAE—TRG K()ILSdh, RELHF ETENE. R RIK ZEFMIERXK
SARFA, ¥, Giit B Coro AHERIRE . Corog AE T EFo Copg AEET I, thikik g Cov A
#EIEE; R A Csy A4ETITK,

fk i, GyiEbibik 1. 2. 3 & 4 4 Res BrAX.

5. A ER 14 PRGN (DA, REHF ETHELOE, BUEFEKR. ZERFMARK
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SARFAR, HoP. LoakE sk g AF 4t Clp IR, Hikik AILF4EF Cu BALE;

ki, Rofe R ARZMEE A Ho Criold. CiofRife 3 £ 10 ALK kit i H A
Crs k.

6. BAIZR 1-5 FHE—ReY X(Dibth, REHF LT, P E LK. ZEFMIKRR
SHFME, P, Giik B Cra A Coy B I Cog R, MHitkik § Cou AL, Mkt
Coy LI

thikH, GetFkibik 1. 2. 3 K 4 4 R R

7. AR 1-6 PAE—ReG K)ot RELHF ETEZNE. £ Rk ZEFMIEK
FARFIR, EFP, RaaiREiik ) HoAe Crolidh; ikt B Cradtik;

Pk, HIAB —ABRT LA Ros HENERGBRTF—RA R Coo BIVAR 3 £
10 TIELRIRHEK, KA AR Cor BIVEAR 3 £ 7 ARLIRA, HAEAMAR 1. 2 3R 3 A Ry BAX;

ik, Ry fRIMEH H. H&. FI. Cretiife ComMRRK.

8. MAER 1.7 PRGN (DL, RELHF ETHLOE, BUEEEKR, ZERFMARK
RGN, HP, Ly Ak bk A A Cy B A

ki, RoAn R AR 2k ) He Credtdh, G BMHAA 3 2 7 AL hikik f H Ao Crs
Ak R g H A Clatiik.

9. BAIZR 1-8 FHE—ReY K (Dibth, RIHF ETHZLE, P EF LK. ZEFMIKRR
ZARFAMIR, EP, Mo My AR5 Mk £ -C(0)O-. -OC(O)-. -OC(0)0-. -SC(O)-. -C(0)S-. -C(O)NR-
#2.NRC(O)-; #hikik §-C(O)O-. -OC(0)O-+ -OC(0)-. -SC(0)-F7-C(0)S-; ikt & -C(O)O-. -OC(0)-+
-SC(0)-#2-C(0)S-; thikik § -C(0)0O-#7-0C(0)-;

Rk H, My A My 2k 3 ik B -C(0)O-F2-C(0)S-, ik #-C(0)0-;

HikH, M F» My Z—H-C(0)0-K-C(0)S-, #Kik H-C(0)0-, F —#H-0C(0)-K-SC(0)-, #it
#-0C(0)-;

ik M, Mi H-0C(0)-3K-SC(0)-, ik H-OC(0)-; Ma H-C(0)0-2K-C(0)S-, ik H-CO)O-;

HikH, M H-C(O)0-, M #H-C(0)O-HK-C(O)S-;

ik, M Fo M, 4 2 Hik 8 -C(0)0-. -OC(0)-. -SC(0)-. -C(0)S-+ -NHC(0)-F2-C(O)NH-;

A3k Mo, My e Mo 4R 3 332k ] -C(0)O-+ -OC(O)-+ -C(0)S-Fa-C(OINH-, #£ik % B -C(O)O-. -OC(O)-
F2-C(O)S-;

ik H, M| F2 My Z—#-C(0)0-3-C(0)S-. #ik H-C0)0-, H —it §-C(0)0-. -C(O)S-.
-C(O)NH-. -OC(0)-#2-SC(0)-, itk -C(0)O-. -C(0)S-. -C(O)NH-#2-OC(0)-, #:ikik g -C(O)O-.
-C(0)S-+ -OC(0)-#=-SC(0)-, #hiki%k B -C(O)O- -C(O)S-F2-0C(0)~;

Wik H, M F» My Z—#4-0C(0)0-, % —it -C(0)O-. -OC(O)-. -SC(0)-#-C(0)S-, kit h
-C(0)0-%-0C(0)-;

ki, M, it f-C(0)O-. -OC(0)-. -SC(O)-F2-C(0)S-, ikt §-C(0)O-F-0C(0)-, thikH
-C(0)0-, #i%#-0C(0)-, M, #-0C(0)0-;
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Hik M, M #-0C(0)0-, M #-0C(0)-3-0C(0)-, #hik #-0C(0)-;

Pk M, My A2 My 2R 33k B -C(O)O-. -C(0)S-+ -OC(0)-, -SC(0)-F2-0C(0)0-, #i%-C(O)O-
-OC(0)-#2-0C(0)0-; thitH, M, Fo My Rl #%-0C(0)O-.

10. BAER 1-9 PAE—RG KOS, RILHF ETHRLE. B ERKR. ZERME
REARFMR, HP, Rife RoR Ik B Couttdh. CouhiiAe Coa i Rk B Coa i
Hikik § Crp ik, Rk g Conlill;

ki, Rifo Ry ok ) Crntidk. Confilkd Crohih, ik ConlRik. Conthifks
Cy1p Bedk

ik M, RyFe RyIEAIAR 1. 20 3 R4 AR IR, RRAFRIAR 1 A Ry B

it Hy, Ry Fo Ry MRaeik 40 FEH: «(CHy)sCHs. -(CH)sCHs. -(CH,),CHs. -(CH,)sCHs.
«(CH2)9CHs « ~(CH2)10CH3 « -(CH2);iCHs . -CH,-C=C-(CH.)sCH; . -CH,-C=C-(CH,)sCH; -
~(CH,),-C=C~(CH,)sCHs. -(CH1)-C=C~(CH,)4CHs. -(CH2)3-C=C~(CH,);CHj -(CH2)4-C=C-(CH,);CHs.
-CH-CH=CH~(CH,)sCH; . -CH»-CH=CH-(CH»)sCH; .  -(CH2),-CH=CH-(CH,)sCH;

{(CH,)s-CH=CH-(CH,)sCH; . ~(CH,)s-CH=CH-CH,CH; . &/(Z:\/\ W
A0 00 SEaS SSCAIN Y COOLE SO IS OON

VOSSR 2000

ki, RypAe RyAREMik 40 F AR : (CH)sCHs. -(CH)sCHs. -(CH2);CHs. -(CH,)sCHs.
-(CHy)9CHs . -(CH2)10CHs . -(CH2)1CHs . -CH»-C=C-(CH,)sCH3; . -CH,-C=C-(CH:»)sCHs .
-(CH,);-C=C-(CH_,)sCHj3. -(CH2)4-C=C-(CH;);CH3. -CH,-CH=CH-(CH;)sCH3. -CH,-CH=CH-(CH,)sCH3.

{(CH,),-CH=CH~(CH)sCHj. ~(CH,)4-CH=CH-~(CH,);CHs. ~(CH,)s-CH=CH-CH,CHs. &/(Z:\/\

OGNS e Nt SCCOIFY COOURLS GO
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11. AAE R 1-10 PAE—R ey X)L, RRHF L THELHE. AEE TR ZRFHE
Rz ARFMR, ¥, R 5 Hit § Ho Claa?i. -Le-OR. #-L-NRR’;; hitit § H Fo Cris bk,
kit f HA» Criobtdh; kit § HAw Cotidh; ikt A HAr Cre ik, Ritit A HA» Cratiik,

12. BAIER 1-11 PE—AG X)L, RLHEF ETHEZE. R F T4k, ZE FM4%
RzhFMR, £+, RPREAKIHL G HA Clpltll; Rtk § HA Cadid; ikt g H
Fo Croddh; ikt A HA» Cietidk; L R A H,

13. RAIZ K 1-12 PAE—RG (D)L, REHF ETHZOE, REF TR, ZE M4
REAARFAIR, P, LRkt Augitf Cry BIRA; kit g vz idfe Crp BiA; Hikik
AfeFsAe Cre BT

ki, RoAo RcART L f) HAe Cris R ikt ) HAv Crao A Rttt i HA» Cie X
ES

14. BAZR 1-13 PR X ()ebdh, REHF LTHEZOE, Bt LR, ZEFHK
RIRFMIR, L P, Ryt B CN. -OR  F-NR R, ik k £ -OR, #-NRRy; #ik H-OR,; ik A
OH;

#ikHu, Ryit @ OH #-N(CHs)z;

ik, Refo RO IR 2k f) H. Ciodidh. Cor Rl iA 3 £ 7 LEME; kit § HA Cis
Ak, ik B HAe Cadidl; itk f H A Me.

15. BAER 1-14 PE—RG X(D)ebdh, REHF ETHTOH, B F TR, ZE RN
RARFHMR, EF, RafoRoRasit f Ciotidh; Rk A Call; ik h PRk,

ik M, Ryfo RsAERIbAR 1. 2 2K 3 A Ry B

HikH, Ryv RsHENERQBRBR T —RH AR Coo BIRBAER 3 £ 10 TRRIK, kR
Cos mIBAER 3 £ 6 LRFIRE; KABR Cos BHME (Pl BRAE, BIRT R, BIRRLR
LR TIK) 5 AR Cos BIRIRI, AT R IIRA IR RLIRIK, AR I IR &K,

kM, Rav Rs HEMEEGHRFH A FAELIM 1. 2 R 3 A Ry AR,

16. BAIER 1-15 PAERAY XOYLbdy, REHF ETHELHR., RIEE TR, ZEFMIRK
RIARFMIR, P, Ry st Al Ho 8. U, Clelilk. Clo BB, -Le-ORys. -Lo-SRy
Fa-Le-NRaR’q; Hikik B He BE. FIL. CreihiAe Ce BRI ikt A H. Ciy A= Cis
W AR

17. RAIZK 1-16 PAE—AG KX)o, RELHF ETHEZNE, REF TR, ZE M4
RIARFAR, L, Lodka it HIF A CLe BAA: ik A iAo Cs BITK;
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ik, Rafe RgMR it ) Ho Cislnih. CoiRiiiie 3 £ 10 LAIRE; thikikh H Fo
Cre k.
18. BAIER 1-17 PHE—RG X(I)ebdh, RELHF ETHRLOH, B F TR, ZEFMK
RIARFAMR, L, LR dik §ditfe C o Ini; Hikik AMFRP Ca b,
5 fhik M, Rede R'cARI Mt B Ho Credidh. CiofRiikAe 3 2 10 TRIA; kit H A=
Creltd; ikt A HA Cylnds,
19. BAER 1-18 TR X()Lbdh, REHF LTHZHE., B F LR, ZEFMHK
RRFMIR, b, Qb ALF. -OC(0)-F2-SC(O)-; kit A 1LF4A-SC(O)-;
Ptk H, Q ALFIR KIS, FERMAM 1. 2 K 3 A R
10 Wik H, R¥RIMiE A H. BF. RA. Craiid Cro BRI,
ik M, Lefk 3 dbik A3 dAe Cre IR, thikik Aivgdife Cry IR,
Rk H, Refe ROpIR WA Ho CrglRdh. G iAo 3 £ 10 AR, fhkkh H A
Cirslnik; fRitit f HA Cratikk.
20. AAIER 1-19 PAE—TG X (LS4, REHF TS, FEERA, LT RM04K
15 REARFMIK, HAKXADIRK )4 £ 4

R4 Rs
R4 R5 M1\
M1\ C d R1
c ™y R1 Ry~ @ /N\(v)/MZ
M N R
HO\Ha/N\ME 2\R2 ‘ I‘?‘ Q b 2
(1)K, 9 (111)
#P,
a=1. 2. 3. 4. 52X 6;
b=4. 5. 6. 7. 8. 9K 10;
20 c=1. 2. 3. 4. SR 6;
d=0. 1. 2. 3 X 4;

ctd=3. 4. 5. 6. 7. 8K 9;

H A B A AR R 1-19 PAE—TTHTE L.

21. AAER 20 0§ KADR A (o4, RAEHF ETRZ &, R E TR LR FMIKRK
25 ZARFHR,

R4 Rs
R4 Rs My
M (o] d R1
c gy Ry Rg~. 4@ /N\M/MZ
N R
HO\Ma/N\M/IVIg\RZ v Q . 2
b (I3, 9 (111

R, Ry Ry Ry E#IARALE S My 3k My Z R 13 0-10 ASRRF, Ak B 0-6 AR
F, REE TR 0-4 ARTF, Rk FITE 02 ABRRT, KA 0 AR T
ik, R Ry &R Ry E#IRARLE S My S My Z A RS 1-10 A8 RF, HRERE 1-6 A%
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g, ARkma 14 AR, RikR g 12 AsRTF, kR 2-10 MR T, ik g 2-6 AR
BT, Pk 2-4 NERR T

ik, Ry 2R R EAK, H Ry & Ry Ra9IRARALE S My Z 1A (3 0-10 M20R T, ikl
1-10 ANERR T, R AR 1-6 N8R, Kk BIFE 14 ARBRT, KRR 12 A8URT, HikRig
2-10 MBRRTF, Rk g 2-6 NRRT, KR 2-4 DNRRT

ik Hy, Ri EA R, HR; EX R K,

KKy, RyFo Rs VA RAANEIRBR F R IR,

Hik e, d T H 0.

22, BAIER 20 R 21 9 X(I)feodhy, REHF ETEZGE, FaE b, ZEXFMKRIL
R F A,

R4 Rs
¢ My M1\R1
HO\Ha/N\MgMg\Rz
an

P,

a=2. 3. 4. 5K 6;

b=4. 5. 6. 7. 8. 9K 10;

c=1. 2. 3. 4. 56

d=0. 1. 2. 3 X 4;

ctd=3. 4. 5. 6. 7. 8 X 9; {hik c+d=4. 5 K 6;

M, Fo My 4k 5 Huitt 8 -C(O)O-+ -OC(0)-+ -SC(O)-F2-C(0)S-; ik b, My A= M 4k 32 Hbik ) -C(0)O-
F2-C(0)S-; KA M A2 My Z— #-C(0)O-K-C(0)S-, % — #-0C(0)-HK-SC(0)-;

R Ro MR 5303 B) Couaddh, AR 1. 2. 3 R 44 R B,

Rig#R Mk f Ho CraaR& . -Le-ORA7-L-NRRR’; #ikik § H A= Craa ik,

Lo A% 5 itk A ALF 4l A Crog TIRIK;

Refo R7 4k 3k &) H A Cria bk

Rsfe Rs Ak 5 3bit ) Credtak;

KA Ry A7 Rs VA BAA 4B B F — AT &, Csop LI 3-6 LI J IR,

23. BAIEZR 22 9 X(ADfLbdh, REHF ETazohd. FEE LK. ZEFMERR LKA
Mk, L,

a=2. 3R 4;

b=4. 5. 6. 7. 838 9; thikb=5. 6. TR 8; ik b=5. 6 K 7,

c=2. 3. 4. 5K 6;

d=0. 1. 2. 3 K 4;

c+d=5 X 6;

M, Fo M, 4% 5 Hik § -C(0)O-F2-0C(0)-: Kk, M, F» My A-C(O)O-; K& M, Ff» My Z— 34
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-C(0)0-, % —#-0C(0)-;

Rife RyAR 3t B Crppdndk, ik Copdni, HAEdiak 1 A R R,

Rig 42 2 Mk ) H Av CrioBLds; #hikit  H A Clotids;

RyAo Rs ik 5 4ok ) Cis o

KA Ryfo Rs A BMATEIE R F —# TR, Cro LIRITI; HAT AR Cas LIRITIK

4. BAZR 23 HXADLSY, RELHFETESGE. FEEFLR, ZERHARR AR
Hgk, L,

a=2. 3 R 4;

b=4. 5. 6. 7. 83& 9; it b=5. 6. 7K 8; MKk b=5K7;

¢=2. 3. 4. 5K 6;

d=0. 1. 2. 3K 4; tkikd=0. 1. 2 K 4;

otd=5 & 6; Hik c+d=6

M, #= M; #-C(0)0-;

KA M2 My Z— #-C(0)0-, % —4-0C(0)-;

Ri fo Ry 423k A -(CH2)sCHs+ -(CHy)7CH3+ -(CH2)sCHs. -(CH2)sCHs. -(CH2)10CH3

m ; Mtk B «(CHy)sCHs+ -(CH2)sCH3« -(CH)oCH; . -(CH2)10CHs .+« -(CH2)11CHj -

W%vm; Hikik B 1 -(CH)sCHs. «(CH,)9CHs. -(CH2)10CH3 -(CH2)11CH;.
oy ST

Ry A2 Rs 2 ¥ 38

KA RaAr R ABRMAVEE R R T —ARMRERAL, BRTHE, BRAEXERTE; #ik
AR IE IR A IR AL IR R A AL T AR IR SR A 3K

ik W, RiFe Ry P RAT —ABA BARIL.

25. BAIER 23 9XANLed, REHF ETEZNE, AT TR, ZXFMARRZRFP
Mk, HF,

a=2;

b=5;

c=2. 3. 4. 53K 6; ik c=6;
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d=0. 1. 2. 3R 4; it d=0;

ctd=5 R 6; ik H 6;

M, #2 Mz #-C(0)0-;

Riit 8 Criptidh, ik Contidh, Hik Cootidh, hik Cotndh, HAFdML 1A R RK;

Ris# 2 hbik ) HA= CLioddh; fikik & HAe Cloliih: Mtk A Cos i kit B Crsli
A

Ryt B Con A4EIRA, ik Coo AHRA, Rk C A4, HERiaR | A Ca iR
K, Pt AR AR 1 AT RIRAK

RsAe Rs R 5 Mk B Cra ik, #ikh ¥,

KA Ry Ao Rs VA B£8R T — R, Coa MIBA; AT R PR A

NOOOSie 6008
thikHu, Ryik B -(CHy)oCHs. -(CHy)oCH; ﬁawo

26. A ER 23 $9X(ANLsdh, RAHF ETHEZeE, R E TR, ZEFMERR KR
Mk, L,

a=2. 3K 4; ik a=2;

b=7;

c=2. 3. 4. 5K 6; it c=2. 3K 4; kit =2,

d=0. 1. 2. 3 & 4; thik d=2. 3 K 4; ik d=4;

ctd=5 X 6; ik H 6;

M, #» M, #4-C(0)0-;

Ryt B Coqr BAEMIK, ik Cono ALK, ik Co AfITAK,

Ryt ) Criptidh, thik Copptidh, Hik Copphtih, HAFRMAR 14> Ry BAX;

Rig#ksdbit ) HA» CLiobidl; ikt @ HAe Cloltdl; Hikid B Coolih; kit A Cruli

bl

R4 #= Rs AR 5 Kok E] Cis Jf?r:gg, ik A ‘?’f&,
KA RyAr Rs VARMA AR T —AH AR Coug LIOA, Pk KA

ki, Ryt H m m mﬁv\/m itk B
L e

27. BAER 23 4 X(AD)Led, REHF ETHEIHE, REET TR LR FMIKRR KR
#ik, P,

a=2;
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AR,

b=7;

=3 K 4; ik c=4;

d=2;

M, F2 M, #-C(0)0-;

Ryt f Criddh, ik Con ki, Mk Copkth, HAFRMA 1 A R X
Ris 4R 53k ff HAw Crobidh; ikt § HA Colnk;

Ryit f Co B4R, ik Co ASIRE;

Rife Rs AR5 Mk B Crakedh, ik PR,

KA Ry Ao Rs A RMNTEE AR BT — AT R Cog IR, T AL IR AR,

28. BAIER 23 9 X(AMLodh, REHF ETHETHE. FEE TR, 2K FMARRZARR
o,

a=2. 3K 4; Rk a=2 R 4;

b=6 R 7; Hhik b=T;

c=2. 3. 4. 5K 6; ik c=5K6;

d=0. 1. 2. 33K 4; kit d=0 & 1;

ctd=5 K 6; ik 6;

M, #-0C(0)-; M, #-C(0)O-;

Ryt f Cru BAEEK, ik Coro BHELK,

Ryt B) Critads, ik Conptidh, Rk Cono AN, HATAMA 1 A R IRK;
Ris 4R 5 3ik B Crolidk;

RyAfo Rs MR 5 Huik B Crs bk, #ikh ik,

RA Ry Ao Rs AR EIL R T — AR Coy RIS, KBV RBIRFK;
ik, a=4 Bf, Ryfo Rs A BRABNTEEARR T AH AR, ik Ris R iik ) Cootidk;

s, Ry o, LA T

29. RAER 20 R 21 B9 K(ADLSdh, KL F ETEZE. FlEE K. ZEFMERKL

RF AR,

Rs Rs

My
W1R1

My
HO\Ha/N\(V); 2 R2
(I
/ﬁ\¢7
a=2. 3. 5K 6;

7. 8. 9 & 10;

e}
Il

—

[\ N

P J

4. SR 6;

\S] W N e
p b p

.3 R4
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ctd=3. 4. 5. 6. 7. 83X 9; fhiik ctd=4. 5. 6 R T;
M F2 My B 5 Heik B -C(O)O-. -OC(0)-. -SC(O)-. -C(O)S-. -NHC(O)-#2-C(O)NH-, kit f

-C(0)0-. -0C(0)-+ -SC(0)-F2-C(0)S-; it ib, M, o M, Z— H-C(0)0-K-C(0)S-, % —i% H -C(0)O-.
-C(0)S-. -C(O)NH-. -OC(O)-F2-SC(0)-, #£iki% H-C(0)O-. -C(0)S-. -OC(0)-F2-SC(0)-;

AR,

Ry A2 Ry Bk Witk B Cora A, Cona iAo Cona B, HATRMAR 1. 2. 3 K 4 A Ry A
Ris 42 sdbik ) Ho Crua#2A, -Le-OR Av-Le-NRR’; fRikik ) H A Criabids;

L 42 3. Huik B L3244 Crg ALK

ReAo RO AR5 Muit &) H A= Crog B

RyFe Rs AR 5303t B Crgd

KA RaFo Rs A BARNEAE B R F —AT A Cag LIBLIR 3-6 LI ZINH,

30. AAER 29 g9 KDL oy, REHF ETEZGE. REERA. ZERFMERZAR
b,

a=2. 3 R 4;

b=4. 5. 6. 7. 8K 9; Mt b=5. 6. 7R 8 ik b=5. 6K 7;

c=2. 3. 4. 5K 6;

d=0. 1. 2. 3 & 4;

ctd=5. 6 & 7;

M, F= M, Bk Z Mk § -C(0)0-. -OC(0)-+ -C(0)S-#2-C(O)NH-, itk & -C(0)O-. -OC(O)-Fo

-C(0)S-; fhik, M, M, Z—#-C(0)0-, % —ik #-C(0)O-. -C(0)S-. -C(O)NH-F+-OC(0)-, fhik
# B -C(0)0-. -C(0)S-F7-0C(0)-:

RiFe Ro MR 5303 B Crp i, Crp WidiAe Cop Bk, #k Conddh. Con Midhife Conp B3R,

HAER AR 1A Ry BRAX;

K,

Ris 42 3bik &) H An Crig B3

Ryfe Rs AR 230k B Crs 3k,

KA Ry Rs A BT EAE R T — R Co LI LT AR, Css IRELIK .

31, BAIER 30 9 XADLAH, RAHFETHRZNE. AEFER, ZEFMAR KRR
b,

a=2. 3 R 4;

b=4, 5. 6. 7. 8K 9; Rk b=5. 6. T3R8, L b=5SRT7;

c=2. 3. 4. 5K 6;

d=0. 1. 2. 3 K 4;

ctd=5. 6 & 7, ik ct+d=6;

M, 2 M, Z— #-C(0)O-, % —ik B-C(0)O-. -C(0)S-+ -C(ONH-#2-0C(0)-, Hkikit f-C(O)O-.

-C(0)S-F2-0C(0)-;

R, #» R, #25it B «(CHo)eCHs. ~(CH),CHs. ~(CH2)sCHs. ~(CHa)oCHs. -(CHa)ioCHs.
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«(CH)ICH; . -CH-CH=CH-(CH,)sCH; . -CH,-C=C~-(CH:)sCHs . -(CHa),-C=C~(CH:):CHs .

PRI SOOI COSOUR L SN OO

W\ mﬁum; k% § : -(CH2)7CHs. -(CH3)sCHs. -(CH2)sCHi\

«(CH2)10CHsv «(CHy)(CHs. -CH,-CH=CH-(CH,)sCH;s. -CH,-C=C~(CHz)sCHs. -(CHa)o-C=C~(CH,)sCHs.

PRSI GO COSOUR S SoCONAA GO0
PUCGOUIE 00 GOMNVUU OGS o o'e s’ S COOUN

YW:ZA\A; ikt B : (CH)sCH;. -(CH2)9CHj. -(CH2)10CH3+ -(CH2)11CH;« -CH,-CH=CH-(CH,)sCH;.

-CH,-C=C-(CH)sCH3 « -(CHy),-C=C-(CH2)sCH3 . -(CHy);-C=C-(CH;);CH3 m

FOSOOUNA 2 SoooTlAA GOV COOON S $OOGN

R Rs A WAL,

KA Rafe Rs A BAUN SRR F—RFRERAK, BRTE, BRRARLRTE; #Hik
L7 RRZNSF SR, SR ek Y 7S S

thikdh, RiA» R, P RA—A BA KRR,

32. BAIZR 29 9 XADLAH, RALHFETHRZNE, BEFER, ZEFMAR KRR
Mk, Hb,

a=2;

b=5;

=5 &K 6; ik c=6;

d=0 X 1; it d=0;

ctd=5 &K 6; it A 6;

M; #-C(0)0-, M; #-C(O)O-K-C(0)S-; ik M F= My -C(O)O-;

Riit B Crdadk, ik Condtdh, Hik Cooldh, ik Colih, HLAEskMik 1 A~ Ry B4R

Ris#R Mk ) HAv Crobidh; kit § HA» Cloltdl; thikit B Coulndh; ikt A Crstt
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B

Ryt B Cop B4, ik Cro A4, ik Cy AR, HAERMAR 1 A Cla AR
R PRAFL I 1 AT ARIRA;

Ri#7 Rs Bk 5. 0it B) Cisbedh, ik A WA,

KA Ry Ao Rs A RN EIE SRR T — AT R, Cog IR LT R IR A

N GOSN s SOOIV SGCIN COONHII

VOSSN SO0
Hok M, Ryik B -(CH2)oCHs. ~(CHa)1oCHs fﬂW\/\/\/\‘/ .

33 RAIZR 29 XIS, RALHF ETHLE. AEFER, LT FMAR KR
Mk, b,

a=2. 3 X 4; ik a=2;

b=5. 6 R 7; kit b=T;

=2+ 3. 4. SR 6 thik =2, 3K 4; ik =2

d=0. 1. 2. 3 &R 4; 1Lt d=2. 3 K 4; ik d=4;

c+d=5 R 6; thikH 6;

M, #= M #-C(O)O-;

Rife RpARE Mk B CrppdRdk, Rk Condi, ik Condnik, ik Corlidh, HAEstibid
1A RisBRAR; B R Ao Ry RA —AEA KA

Rig 4k Wik ) HA» Craodidh; itk A Cono ol Rikik B Crolii;

RsAe Rs AR 5 Mk B Cra ik, ik ¥,

KA RaFo Rs A BARAEAE 8RR F — A & Cag IS AT R BIAA I, Pk T ARIR;

ik M,

Rii& 8 Con BB, ik Con BRI, Mk Corp BAEIIAL;

Ryt B Crinbidh, fhik Con Rk, Rk Con Bidh, R Coohidh, iRk 1 /4 R IR,
4 Ry Cro BAMAR, Rt A Corolnh, ik Coltih;

N CCOOUIL S SSCOIY COCSNI 2 SO OGN

NOOGUNE o gooPIy COSIITIN COOOURN COOEHN
T

34, BAIZR 29 B XADLSd, RAHF LT, BEEF LR, ZEFMER AR
Mk, L,

a=2. 3R 4

b=6;
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c=4. 5K 6; thik =5 X 6; ik c=5;

d=1 3% 2; #hik d=1;

ctd=6. TR 8; kA 6 R T; LA 6;

M, #4-0C(0)-; M, #-C(0)O-;

Ryt A Crp BRI, Hik Con AMIRK, Rk Con HEIRA;

Ryt B Cridtdh, ik Contidh, Rk Conktih, HAERMAK 1 A4 Ry AKX
RisZk it ) Crodedh, ik Crighd;

Rife Rs AR5 Mk B Crakedh, ik PR,

KA Ry Ao Rs A RN EIE AR R T — AT R, Cog IR LT AR IR A
ZR, B e=48, a=2 X 3;

S SCoOUA L GO COOOIE GOOG!

LT

AR,

ik M,

a=2 & 4; b=6; c=5 K 6, ik c=5; d=1;

Ry B Ceo BAEIIA, ik Co BRI,

Roit f) Conotidh, ik Ciodtdh, HAFERAL 1 A R IRAK;
Rig 4R35 Mk B Crg ik,

RyAo Rs dh 5 Wik B Craddh, ik h FH;

3%k Hh,

a=2. 33X 4, Mk a=2 K 4; b=6; c=5; d=2;

Ryt f Coro ALK, ik Co AAEMI,

Roit ) Cou AN, FARZRMH 1 A R IRAX;

Ris 4R 5 Hik B Croli i,

RiAe Rs MR 50k B Cra ik, ik h Pk,

35, BAIZR 29 XIS, RALHFETHRZNE. BEFER, ZEFMAR KRR
£,

a=2. 3R 4; Kik a=2 K 4;

b=7;

c=5 X 6; ik c=5;

d=0 3 1; ik d=1;

ctd=5 X 6; ik H 6;

M, #-0C(0)-; M, #-C(0)O-;

Ry B Con BT, ik Cogo BAEMIK, HAEMMAR 1 A Clottl (HRik CoolK, AR

ik Cor BRI ) TR,
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K,

AR,

Ryt f) Critdh, ik Conktdh, Hik Connkti, HAFEIAR 1 4 R BA;
Ric R dbik B Crolid;

RiA» Rs Bk 5. 3it B) Cisbedh, fhikH WA,

RA RyAo Rs A AN EIBRR T —ARM &R Coy RIS, KRBTV RBIAFK;

ik M, Rk A -(CHy)sCHs. -(CH)yCH;. W%M;
Rtk gy e d T

ik M, a=4 B,

Riit f Coo HEIRK;

Ryt B Conotdk, HARZIAR 1 A R IRAX;

Risik B Cso T,

Ry Ao Rs VA BRALA £ 3887 F T R IX;

Hoik My, a=2 B,

Ri # Cio B8R K,

Hoik Risik B Ceo b, Hik Cotiis.

36. BAIEK 29 4 XAD)Lodh, RELHE ETiegld. REE TR AR FMER AR
b,

a=2. 3 2R 4; ik a=2 K 4;

b=7;

c=4;

d=2;

M, %-0C(0)-; M #-C(0)O-;

Riit B Coqy BAEITHK, ik Coqo AN,

Ryt B Coap Rk, ik Coqoldh, HATTRMAE 1A RigIRAX;

Rig#R 5 3bik B Crobilk;

RyAo RsHk 5 0ok B Cra sk, ik FK;

KA RyFe Rs vABAA A 428K RF —A TR Cou BER A, R AR EIRA L, ik RH ARIK;

N COOONL S GOSN GO0l

37. AAIER 29 9 X(IDfebdth, REHF TR E. RaFRAR. ZEFMEAR KR
£,

a=2. 3 R 4; ik a=2;

b=8;

c=5;

d=1;

M $-0C(0)-; M #-C(0)0-;
138
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RiiEH Con HABRE, ik Con BRI, Rk Con A8,

Ryt B Cony Jidk, ik Cogotdh, AT MAR 1 A Ry IRAX;

Ris 4k 23k B Crolh, ik Crg i

RuAo Rs Mk 5 3uik B) Cis bk, #ikh Wi,

KA Ryfe Rs A BAMANEB B F —H & Coy LIRIRA KA RIIRAI, Rk FH AR,

b, Rkl o g

38. RAIER 29 09 XANMLA, RELHF L T8, FEE AR, ZEFMIRR KA
Mk,

a=2;

b=6. 7 X 8, kit b=7;

c=5;

d=1;

M, A-0C(0)-; Mz A-C(0)O-;

Riit A Con BEIRI. Wik Coro AR, ik Co A,

Ryt B Coar Bk, MRit Conobidh, it Coltih, HATRMbAR 1 /4> Ry IK;

Ris 4R 2 3uik B Crln ik

RiAv Rs ik 54k f) Cistedh, fhikh WA

39. RAIER 29 09 KANLA, RAHBF L T8, FEE AR, ZEFMIRR KR
Mk,

a=2 & 3. ik a=2;

b=7;

c=3;

d=3;

M, %-0C(0)-; M, #-C(0)O-;

Rit B Cou HEBI, ik Cono HARI, ik Co AR,

Ryt B Coar Bk, fRit Cono ik, it Colnik, HATMbAR 1 /> Ry IK;

Ris 42 2 Mk B Coqtidh, ik Clnik;

Rife Rs AR5 Mk B Crakedh, it PR,

Hik, Rk A wﬁDM, ik H ‘A/%

40. RAVZK 20 R 21 e) K(ADfLodh, RALHF ETEZ L, FEE TR, ZEFMARXL
RFEHIR,
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AR,

R4 Rs

My
%&%1&

M
HO\(\%a/N\(\/)/ 2\R2
b (I

AP,

a=2. 3. 4. 5K 6;
b=4. 5. 6. 7. 8. 9K 10;

c=1. 2. 3. 4. SR 6;

d=0. 1. 2. 3K 4;

c+td=3. 4. 5. 6. 7. 8K 9; {hik ctd=4. SK6;

M, 2 Mz Z—#-0C(0)0-, % —ik A -C(0)0-. -OC(0)-. -SC(0)-F2-C(0)S-;

Ri Ao Ro R 5 Mk B Cora bk, FAFRILAR 1. 20 3 3 4 A Ry JRAX;

Ris 4k 23k ) He Criadtdh. -Le-ORA»-L-NRR’;; fhikik i H Ao Cris ke

Lo 4k 5 #uik () L5 48F0 Cros BARAK,

Refo R AR ik ) H A= Crag A

Ryfo Rs AR 23032t B Crodns;

R A Ry Ao Rs AR SRR T — A&, Ca BIRLLALK 3-6 /LI Fe IR

41. BAER 40 9 XALodr, REHF ETHEZME, AEZ TR, LR FUER AR
£,

a=2. 3 R 4;

b=4. 5. 63X 7; ik b=5XK 6; ik b=6;

c=2. 3. 4. 5K 6; ik c=2. 4. 5K 6;

d=0. 1. 2. 33 4; tkik d=0. 1. 2 K 4;

3]

otd=S K 6; HKik ct+d=6;

M, Fo M Z—#-0C(0)0-, # —H-C(0)O-H-0C(0)-;

Ry A7 Ro #k 5 3it B) Crip bR, fRik Coo BLAN, HAFRMAR 1A RiGIRAK;

Ris 42 ik ) HA» Criotidh; kit § H A Con iy,

RyFe Rsph 3k f) Crs ik

R A RyAo Rs A RN EIBRR T — AR AR Co RIA, KAV AR Csg BIREA.

42, BAIZR 40 R 41 QXADLAH, XEHZETEZOE, REFLKR. ZEFHERL

RFAIAR, P,

a=2. 3 X 4;

b=4. 5. 6 X 7; ik b=5 K 6; kit b=6;
c=2. 3. 4. 5K 6; it c=2. 4. 5X6;
d=0. 1. 2. 3R 4; Ak d=0. 1. 23X 4;

ctd=5 K 6; ik ct+d=6;
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M, #= My Z—#-0C(0)0-, % — #H-C(0)0-H-0C(0)-;

R, 4 Ry 8k 5 #oik )+ «(CHy)sCHse «(CHa)oCHs. ~(CHa)1oCHs. m m

PPN o

kK,

AR,

Ru#2 Rs A ¥ 3

KA Ry A7 Rs A BARAiE 4 88 R T —AL T s I 3K A 4K

fhikh, R Fo Ry P RA —AEHIRKEL;

ik, M; #-C(0)0-R-0C(0)-, #HikH-C(0)0-, M, #-0OC(0)0-;

kM, M #-0C(0)0-, Mz A-0C(O)-.

43. BAIZR 40 $9RADLSth, KIHF T2, REF TR, ZEFHER LKA
b,

a=2;

b=5 X 6; #hik b=6;

c=4. SK 6; ik c=4 K 6, Kk c=6;

d=0. 1 2; it d=0 R 2;

ctd=6;

M, #-C(0)0-, M, #-0C(0)0-;

Ryt B Coar Bk, MRit Cono bk, it Coldh, HATMbAR 1 /> Ry IK;
Risit B Croledk, kA Crlnkk;

Roit B Con HARA, Hik Coro AAEMA, RiL Co ABIE,

RsAe Rs R 5 Mk B Cra ik, #ikh ¥,

KA Ry Ao Rs A BANTEIL R F — AR AR Cog BIREA; Hik TR ARIR;

T T e AL GG TS S

44. BRAZR 40 ey X(IDeodh, RALHF ETHEZeE, FEE TR, 2R FMKRRLARS
o,

a=2;

b=6;

c=4. SR 6; ik =5 R 6; ik =6;

d=0. 13 2; ik d=0 & I;

ct+d=6;

M, -C(0)O-, M, $-0C(0)0-;

Ryt B Csao BAERIN, ik Cono ALK, Mk Co AsEITA,

Roik B Csaodidh, ik Corliik, ik Colndk, H kit 1 A R IR
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AR,

AR,

Risit B Cor WAk, Hikh Colik;
RyAe Rs Ak Mok ) Crp it dk, ik h i,
RA RyAe Rs VARMA AR T —AH AR, Cag SEILAL; ik H IR,

A GO S SO 2 6004

45. BAIER 40 XA, REBHFETEZME, BEE TR, EEFHERRZARR
b,

a=2;

b=5 & 6; fLik b=6;

c=5;

d=1;

M #-0C(0)-, M> A-0C(0)0-;

Riik B Ceaotidh, hit Copotidh, ik Colnih, HATMAR 1 4> R IRAK;
Risit B Cos ik, ik Corltik;

Roit ) Co SN, ik Cron AR

Ry Ao Rs Ak 5 itk B Craddh, Mk T,

KA RyFo Rs A BARATEAE R R F —A TR, Cog IR ik T AKX

A GO S SO s 6004

46. RAIZR 40 Y XADLSd, RAHF ETHZNE. BEFER, ZEFMARR KD
b,

a=2. 3 X 4; ik a=2;

b=5. 6. 7 & 8; Lk b=6 K 7, kit b=7;

c=4. SR 6; ik c=4;

d=0. 1R 2; 4Lk d=1:

ctd=5 X 6; ik ct+d=5;

M, #-0C(0)0-, M, #-0C(0)-;

Ri& A Conlidk, Rk A Corptiik, BAFAMAR 1A Ry IRAX;
Risit B Conldh, Hikit f Coxtiis;

Ryt B Conp BAIRI, Hik oo ALK,

RuAe Rs AR 30k B Cra ik, #ikh ¥,

KA Ry Fo Rs A BAUAVEFERR R T —#LT %, Cag LIRELI; ik TH AR

ias RA e

47. BAIER 20 K 21 R (AMLedh, KA HF ETE2E. RaEdF R4, XML

RF AR,
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kK,

My
Cc d ! R'I
R a _N My
g\'Tl/P*)\Q/ \% R,
R 9 (1)

AP,

Q #-8C(0)-%-0C(0)-;

Re A7 R7g 4 Wik B Cio ik,

a=2. 3. 4. 5K 6, Hita=2. 3 KR4

b=4. 5. 6. 7. 8K 9; K& b=5. 6 X 7,

¢=2. 3. 4. 5K 6;

d=0. 1. 2. 3 X 4;

ct+d=5 &K 6;

M, Fo M, 2% 3. Huik £ -C(0)O-. -C(0)S-. -OC(0)-+ -SC(0)-F2-0C(0)0-;

Ry Ao Ry R duitt ) Cona IR, HAFBRIA 1. 2. 3 R4 A R RA;

Ris#R ik ) Ho CriaJ2ik, -Le-ORe #-L-NRR’¢; itk ) H Ao Crag Bdk;

L. 4% 23038 A 13484 g ALK

Refo R AR5 Mtk &) H A Croyg BLHK

Ry Rs Bk Huitk B Crg s

KA Ry Ao Rs A BAMATEAEBR R T — A &, Ca6 LIRS K 3-6 LI ZRIRA,

48. A ZR 47 9 XLy, RAHF ETEZa 8. R E TR, 2R FMRRLARR
£,

Q #-8C(0)--0C(0)-;

Ry o RO MR duik f Cishdl;

a=3 R 4;

b=6 X 7;

c=2. 3. 4R S5; HE2KS;

d=1. 2. 3% 4 Hik 1K 4

ct+d=5 2 6;

M, Fo M, 2% 3. Huik §-C(0)O-. -OC(0)-#2-0C(0)0-; ik, M, F= M, RF B 4-0C(0)0-;
Ry A2 Ry Mk Witk B Crip ok, ik Coroldh, HAFAMAR 1A R IRAK;

Rig AR Mk f) HAw Craobidh; ikt § H A= Crolik,

Ryfo Rs R 5303 B) Crads;

KA Ryfe Rs A BAATE L8808 F —H A& Cso LIRITA

49. BAER 47 R 48 W X(1llboth, KA 2% LoTdEx a9k, Pz E k. AR FMARE

WFMIR, P
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Q #-8C(0)-;

Ry R* 4 4

a=3 X 4;

b=6 & 7;

=2, 4R 5; Kk 2KS:

d=1. 2R 4; 4Rk 1 R4

ctd=6;

M, Fo M, 4R 5 Huitk 8 -C(0)O-. -OC(0)-F2-0C(0)0-; Kk, M, Fs M, RF i 4-0C(0)0-;

R, 7F':' R» zﬁli{bli : —(CH2)7CH3\ —(CHz)sCH_?,\ —(CHZ)QCH% m\ m\\
S0 Raoood

RuAe Rs 4 F 4
A RyA2 Rs A BAWA 4858 BT —RH R LKA K, Kk RFRIK;
thikHy, RifoRoF RA—ABARKRL; fhikd, Ry REFRKL, R AARRK,
50. RAIZR 20 R 21 09 X(Ifebdh, REHF ETEZGE, FIEEEA. ZEFMAARL
P F AR,
Rs Rs
¢ Mg IVI1\R1

My
MO N~ Mg,
b (I

A, M Fe M, 533k § -C(0)0-F2-C(0)S-, thik #-C(0)0-;

H 4 A A o2 R 21-27 #2 29-33 PAE—IRATE X,

51, BAER 20 R 21 69 K(ADLSHh, RHELHF ETEZNE. FEE TR ZEFMER L
PRF IR,

Rs Rs
WW\W
HO\Ha/N\(V)EMz\RZ
(IT)
HP, M F My Z—A-C(O)O-R-C(0)S-, ik H-C0)O-, % —H-0C(0)-3-SC(0)-, thitH

-0C(0)-;
EAZFE B 4o FZ R 21-24, 29-31 Fo 34-39 FAHE—IRFTZ L
ik, RigfRIHGE A HAe Crolik, kit f HAe Clalii,
ki, Rig 4RI R Croddh, Kkt i Custtdh, Hikik A Coaidh, Rikih A Cra K,
thik Cyheik;
ik H, M $H-0C(0)-K-SC(0)-, #it H-0C(0)-; M #-C(0)0-H-C(0)S-, 1hik H-C(O)O-.
52, X(IDRX (Y ady, REHF ETHEZOE. P TR, EERMWERIRFHIK:
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Rs Rs
R4 Rs Mi<
q M1\R1 C d 1
R a N Mo
HO N MZ\ g\N/P\)\Q/ \% R2
M) TR R
(1), 9 (111)

£,

Q & BuFdE. -SC(0)-F=-0C(0)-;

R RP AR Z MLk B CrdR K

a=2. 3. 4. 53K 6;

b=6 2, 7,

c=5 X 6;

d=0 2 1;

ct+d=5 K 6;

M, #-0C(0)-K-SC(0)-; M, A-C(0)0-HK-C(0)S-;

Rife Ry AR 2 30it ) Crp b, ik Conp i, AR 14 R IR,
Ris 4R ik ) H A= Crio BN

RsFe Rs AR 5 Wik B Credik;

KA RaAo Rs A BARAE B8R T —ALT A&, Cag LISIL;

thikHy, Rifo Ry F RA—ABARKRL; thik, Ry REFRKL, R A RRK,
53. AAIER 2 09 X(ADRX(beds, RALHF BT, B F Tk LR FMIEKSR

ZARFAHIR, Kb,

Q #-8C(0)-K-0C(0)-, it #-SC(0)-;

Rofo RO AR5 Mk B Cradidk, fith PR,

a=2. 3 R 4; Kk a=2 R 4; Fhik a=4;

b=6 X 7, #it b=T;

=5 R 6; ik c=5;

d=0 2 1; Hik d=1;

c+d=5 R 6; thikH 6;

M, 4-0C(0)-; M, #-C(O)O-;

Rik § Con HAIRA, #ik Coro HAIRI, 4k Co AR,

Ryt B) Crtidh, hik Contih, hik Contlh, hik Colndh, Rk 1 4 R RK;
Rig#sdbit B Clolidh, kit A Ciobilh, Wikt f CoolR, ikt  Coglndl;

RsAe Rs AR 5 Mk B Cra ik, ik ¥,

KA Ry Rs VA BN £ R T — R Coa BRI, AT R LA AL,
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