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RE -H ®=E ~CHO0Ho] 3L
R ~Cre3l EFAI L 0] 32

R -NH-(Cy4%Z)-C(=0)0H H=+& -OHelt}.

e owne] FAdel waw, 4v] S84 12 BAEE S§E EE oo oo 3875 AL
7] W91 5 Ak



[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

SIMES 10-2022-0164216
Ry —ORs0]aL;
RA o A1\L1/°z?_z " o
N, ’—
HO OH "2'%&

Ry ~C(=0)-(Crg3] =EA 22 o cme M

rir

OH o|aL;

L, 9 Ly 2474 =gz 07 —(CHy)n- %+ -C(=0)-°];

A2 AE ZHZ EgHoR NS 1 o)A Z3EtE FH R0l Tl ol AL olii(null) {9714, A7) SEHE

EE - ouge FAldel wEw, 47] Seh 12 BAEE SEE EE o9 GRHoR et de
71 w9e 5 ek

R -H ¥ -CsgZolx

Ro= -NRiRs, N& st o] 23star sl ZAtolE 2, e NS oty ol X3tele delmotdolar {7
A, 371 dEzAlE =g B FEH 2ok 2 shte] Noj 1A %4%:Eﬂlﬁ§ dds= AolaL, 7] 4
HzApol 22 ¢ o st o] de] He (@, -Ceobr e, -8l =FA19Z, =0, -NH,, L= -OH= g

2 4 da, A7) dHZolE e (482, Creolt g, C 3 =FA S, CdZA-0C(=0)Rs, -C(=0)R;, H

E -NH,, ®¥ -0H= X132 = AS);
R, ¥ ReE 44 59402 -H, Creol g, C 3 EFAIEA, C(=0)-(C3 EFAI L), -C(=0)-(Cx&
RA o A -

\L(LL%- RA o.
\sz:
HO OH 2

2)-C(=0)0H, ~C(=0)-o}, oH L EE ow o3t {1714, ~C(=0)-otAel 3
W} olgel B NE, B -0HE A#E 93, R ¥ R A HY S 9

L1 Uﬁ] LZ—E Zq]—zq]— %%Z—igi _(CHQ)H_ BE’E _C(:O)_O]J—l;
n 0, 1, 2, 3, & 40]a1;

AR AE A SPHOE NS 1 ol TPet: dHRold Ei o} AR ohI(null) {1714, 37 sE=

R¥E -H =¥ -CHOHo|iL;
Rev ~CigolH| =@, -G 3 EFAL, T -0HolaL;

R ~Croh =, (63 =AY, -NH-(C-s&7Z)-C(=0)0H, -0-(Cis&-Z)-C(=0)0H, &= -OHo|t}.

womgel glojA, "ere, thE A gl @, A4 wE B4 muey, ned EE oS A%
i e ¢de gng 5

8 4
23} getEAE g 5 Q. dE S0, (e A" B AAE 1 WA 6 A
=

A, e, e, prE 2 R, olo] A2 29 (sec)-HE, olo]aRH,

slek. ey e,

E 37 (ter)-¥d B EFY 5 Qou), oo ABHA @vh, 1Y ARe B gaAelA Aol 2wl
2% w@HoR AgE F o, A dzA, AlFErad, AoFEY, AoFAd, AllFaa,
Aol ERAY, Ex Aol FRSE 52 XY 5 Qov), oo A@HA e,

_10_



[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

ZIHSd 10-2022-0164216

2 g Qloja, "IFA"E 4 ofEH7RE —(0-€7)S guE § A3, A7), &L A7l HoHE )
o} 2. AE 59, "9 EIFA"E 6 ELS TR EFA, S, (002 ) S 9 4 o,
A d2A, dZA= wEA(nethoxy), 9EA](ethoxy), mEZZAX](n-propoxy), ©Fo]AZ&EZA](isopropoxy),
mFEA (n-butoxy), o}o]AF-EA](isobutoxy), sec—FEA](sec-butoxy), T+ tert-H-E=A|(tert-butoxy) o=
23 4 9o, oo AdEE A2 ofyt).

Woabgol Qloja | "&2"E= F, Cl, Br, T& 19 $ v},

> o] SR M U Sy olgel R AdE Bh A4S S A
v & . o2 s} olare] @eal, 6l 5ol F, Cl,
Br. 1 sRdes x@u WY, o, E2d, ololAXEd, ojo|aRY Ei pRUL EFTHE, ol

B A CA, Eto] EE AU Slo] ERA(OH) = A #E T4 AAE 2t A e A G (vE

R
a2 one 5 9l

= T
BAAAA, ol ke opH = (NR'R) 2 X FHE B4 dAE ke A Ee EA dA(Esa) S
ozyE dud 5 9o

B v a5
oug 4 itk ol7IA, R' L RS 47 BYHOR Sk, % (L AAR o] Foldl &
U

W, 47 AER RO RS A7 SPAow A3
®

oyl glojA, "slElEAtel 2R e me] el N, 0, P, P(=0), ¥ SEHE HEE 1 o3 Ffate
125 o § Qla, ¥§ e BEHor Bystd 4 k. oA, BxstE A4S, dHzZAlolF 2 Ul
o2 AAE & A}, 2 AFeA @4 &, dHzAFREUE dd uP oA, Aufo]Z(spiro) iE],
] (bridged) 7 F¥ &% (fused) I e g5 1Eld § ok £33, "3 WA 12 99 FE| 2 A)e]
SR 125 JAse Y9AE 3 UA 12 A Edehe= ﬁﬂEﬂiA}Olﬁi“@_" ofm g = glom, ¢ o
AL, EEHEAIZRESAS gEEd, FeEd, onvEdd, JetEed, FE R, deetd, onuE
gd, olgEe, dol&y, zZdolmz= wigld, v|d-2 4(14,30)-t}e], 1,4-tpo] Al
HE2EH, AoleraEd, AR EZYU-GZAlo|E go]le R EY-§ FAtol= FHEl,  Fg,
DIEIRCS 3—34%%‘, Mol ugl, HE, HEgsto|=RFe, HEZSlo|m2aoledl, JFIed, EXY, 2-of
Ap2vho) 23,3181, (1R,59)-3-olatufol Aol F2[3.2. 1158, (1s,45)-2-olxbufolAbo] S 2[2.2.2] &8, T
(1R, 4R)-2- iA} 5-opztufo|Alel 2 [2.2.2] &% & EFT F Qo ol ATEE e ofyrt.

Aol gloA, "oldl"e WEFH ©sa welE oud & gk, ofdle ©EkA ofdl Ei thEk ofdly
%E}. o}eiu e PA eAFE 5 ol 30 ol 20 d 5 U, ozl
A, g, EFed, AQEZA, AGE, sfojull, g, FejwlAl, A3, Aaud, E

°1V1%J_Eﬂ, g, Wz ZFH, M T dATE 5 AT, o5 A etk ¥ WA A
g7) et A G4 AA) SUE AAZ VS "ol "2 | g,

M2 or
fu
rlr

B oago] glojA, "gE|RelA"e o]F PAE O, N, P, Si, ¥ S F 17 oAs ¥deE nEd 5 Ut
sle|=oldlle] el P GSaFE 2 o 30 o]sf Em 2 o4 20 olstd 4 Ut SHE of e ek 3|
2 ofdl T vzl Sz otdlld 4= qltt. thshy] FERolAE oS B9, 2 3 £ 3 3 RS e

A g Adnk FHZoIHY  dEe Aoled, Y, dE, IgE, oWtE, RolofE, SAE,
ofo] mMpololE, SAaltololE | Efolol | v, Hl¥Ed, Egtololxl, ofmd, oz, I, =
g, AUEd, A5, dsA, Zaed, Jend, ges dend, s i, A g2,
ofelAF=™, QAE, LS, ovtixI Yk, ovttxyEd, ovtxIgnd, JEF2Iud, ojut}
29 B Ry, folymbE, NEEH Rl g, A TE, Hﬂéik}—é—, Hl ol w| T
HzsololE | wlzIME, WlZzAol o, tholwlznol o Moldalo] M, wlFFE, E
%A}i SAtrholotE, MpojolrtolotE | wlzAtolotE | HEZE, #HwaMtololxl, tholwlx ‘% 2 E}owi%%
5ol o, olgd A vl B wo] A A Yol sE 2ot EE HRA e F 2L 1
2] o %?&% ofgl aig] T Afo|Z2Y udd §FE dEEotulS E sl nlolrlo] 2 IHEZALO|E R~
obdls xFE 4 Qlrk. I WAAA 7] "l Eel-l A A AR} sE AAT A7E EEH R R

o
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[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

2NSS 10-2022-0164216
ot Aol W APAE Fal B wHS 0% As dRAth e olF AAd % Ages ¥ ow
e NG A AY B, B w1 WA L AP oI5 AL HE oI,

Az 1: (3S,55,9R,10S,13R, 17R)-17-((2R,55)-5,6-T] vl & 3] €k-2-21)-10,13-t] v &l -
2,3,4,5,6,7,9,10,11,12,13,15,16,17-EH| EZ W F}S| =2 -1-Alo] EZ HEHa | A FE D -3-0] 71| A

A 1 (3R.5S.9R,10S,13R,17R)-17-((2R.5S)-5,6-c] M &l 3 €F-2-1 )-10, 13-t 9

2-
2,3,4,5,6,7,9,10,11,12,13,15,16,17-H EZ 7} =2 -1l-Alo] S Z HE}[a | HHE A -3-A HlFoo]EQ] Ax

%_

dzmsde (A"Ergostenol, 2.0 @)7 E|HAYE~ (Triphenylphosphine, 3.1 )& FlEals| == Fa
0 TollA tholofolizzg ofzxriol7R A o|E (Diisopropyl azodicarboxylate, 2.6 mL)&
Wl Z4F (Benzoic acid, 1.5 g)< 9al L-‘loﬂ/\i 4 AZE E auwkekith. whgo] k¥ v
9S24 ARvtEaddE AAste] A4 aAs x4 sgES F5IIT. (78 = 100

I NMR (300 MHz, Chloroform-d) & (ppm) : 0.73 (s, 3H), 0.77-0.80 (m, 6H), 0.85-0.87 (m, 6H), 0.94 (d,

J=26.4Hz, 3H), 5.30 (br s, 1H), 7.45 (t, J =7.7 Hz, 2), 7.56 (t, J = 7.1 Hz, 1H), 8.07 (d, J =7.1
Hz, 2H)

oA 2: (3R.9R.10S,13R,17R)-17-((2R.58)-5,6-t] W & & &t-2-9)-10,13-t] H &l -

2.3.4.5.6,7.9.10,11,12,13,15,16,17-H| E g} d 7}3] = 2 - 1H-Alo] 2 e} [a ] FE A -3-20] A%

A 1914 5% gRHE (0.50 g)& E]iiiuﬂ‘i 49.5 mLell Holar 4.37 M AFWEAOIZ (Sodium
methoxide in MeOH 4.37 M, 1.1 mL)Z 147}?% Aol 2 AIZF Fot wHHAIFTE, WkSo] kR E thg 1 M
Gitor FIAT| fEREWEgoeR 3 3 F&, ¥3} HIFAUEFTY LAgER MFE & FFEPIUERE

o2 gFA7|E S FFEAAL. FHAS 7.4_34 ARvEIHIR ZA St A nAR xA SFES F
ST, (8 = 96.0 %)

H R (300 MHz, Chloroform-d) & (ppm) : 0.66 (s, 3H), 0.77-078 (m, 6H), 0.85 (d, J = 7.7 Hz, 6H),
0.93 (d, J =6.6 Hz, 3H), 4.07 (br s, 1H)

A _3: (3R.5S,9R,10S,13R , 17R)-3-°FA =-17-((2R,55)-5,6-t] W & & E}-2-21)-10  13-t] W &l -
2.3.4,5.6,7,9.10,11.12,13,15,16,17-H Eg}u| 7} 3| E 2-1H-Alo] S 2 e} al v FE A 9] Ax

GA 2004 53 3gE (0.60 g)F EgHdEAT (Triphenylphosphine, 0.79 g)< ¥l 20 7+ A4
A & o2 VAR AT & 75 HEZHSIEZFE 6.0 nlZ FoF3ATE. 0 CollA thojolo]aza

ofztto] A # o] E(Diisopropyl azodicarboxylate, 0.59 mL)E 3] A7} § tloldld=x

(Diphenyl phosphoryl azide, 0.39 mL)E &7} & F=olA 1 A|ZF wwtsdt). whgo] 59 v o3,

A EEAAY. IS A9 ARvEIYIRZ AASte] A AR qA4 FFES TS (

82.4 %)

(7 e

I NMR (300 MHz, Chloroform-d) & (ppm) : 0.69 (s, 3H), 0.78 (d, J = 6.8 Hz, 6H), 0.85 (d, J =7.9 Hz,
6H), 0.93 (d, J = 6.6 Hz, 3H), 3.29(m, 1H)

oA 4 (3S.5S8,9R,10S,13R, 17R)-17-((2R,55)-5,6-t] v & & €F-2-<1 )10, 13-t H| & -
2,3,4,5.6,7,9,10,11,12,13,15,16,17-H E& H7}3]| = 2-1H-A| S 2 HE} [a | A FE A -3-0} vl o] A=

@A 3olA =53 3FE (0.55 2) HIEHS|=EF S 11.9 mLoll Ho]ar 0 CTollA 1 M 2ELFrEH sto| =g
o]= (Lithium aluminium hydride in THF 1.0 M, 14.3 mlL)E HH3] Z7}eta 20 E37F AL0]A wvkalgich.
wgo] $8% e 0 TollA = 0.07 mLE 3] Arietn 10 & FAGER 15 wth (Sodium hydroxide
15 wt%, 1.0 mL)E HH3] Z7pslet. 10 & 5 2 (0.07 mL)S HH3] Hrlste] 1 Az B9k wb-gA F &
FHRAMUEFOR GFEAT L Y 5FAA A4 uA2 TA IJFES FEIUT. (5% = 100 b)

H R (300 MHz, Chloroform-d) & (ppm) : 0.62 (s, 3H), 0.77-079 (m, 6H), 0.85 (d, J = 8.6 Hz, 6H),
0.93 (d, J =6.4 Hz, 3H), 2.68 (br s, 1H)
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[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

ZIHSd 10-2022-0164216

Az 2t (3R,5S,9R,10S,13R, 17R)-17-((2R,55)-5,6-c] v & ] &+-2-21)-10,13-t] W & -
2,3,4,5,6,7,9,10,11,12,13,15,16,17-H| EZ W F}S| EE2-1-Alo] EZ HEHa | | FE D -3-0l 71| A

oA 1 (3R,55,9R,10S,13R, 17R)-3-°} A & -17-((2R,5S)-5,6-C] #| & 1 E}-2-21)-10, 13-T] W &l -
2.3.4,5.6.7.9.10,11,12,13,15.16, 17-H| E g} u|7}3] = 2 -1H-Ato] S =2 H e a]FFEA L] A%

2y 2ElE (A8(14)—Ergostenol, 1.0 g), Egdd¥~3 (Triphenylphosphine, 1.3 g)3} o}xrt}o]7}&2 ¢ o]

E (Diisopropyl azodicarboxylate, 0.98 mL)E& ©]&3}o] A|Zd 19 WA 33 L3 WHoz F-SA|A I A
IAZ FA SFES F5IUT. (5F = 86.1%)

1H NMR (300 MHz, Chloroform-d) & (ppm) : 0.67 (s, 3H), 0.78 (d, J = 6.6 Hz, 6H), 0.85(m, 6H), 0.93
(d, J=6.6 Hz, 3H), 3.91 (br s, 1H)

oA 2t (3R.5S,9R,10S,13R, 17R)~17-((2R,55)-5,6-t] v & & €F-2-<1 )10, 13-t | & -
2,3,4,5.6,7,9,10,11,12,13,15,16,17-H E& H7}3]| = 2-1H-A| S 2 HE} [a | A FE A -3-0} vl o] A=

9A 1A 5T 3FE (2.0 @& o83t Axd 19 ©A 49 FIS YHoE HGAA N TAZR %
Al FRtES F5sT. (78 = 100 %)

HONR (300 MHz, Chloroform-d) & (ppm) : 0.66 (s, 3H), 0.77-0.81 (m, 6H), 0.85 (d, J = 7.9 Hz, 6H),
0.93 (dd, J=6.6, 2.0 Hz, 3H), 3.19 (br s, 1H)

Az 3 (3S,5S,9R,10S,13R,17R)-10, 13-t & -17-((R)-6-H & F &t-2- )-
2,3,4,5,6,7,9,10,11,12,13,15,16,17-H ESHF3] EZ -1H-Al ]| S 2 HEHa| A FERN-3-8-9] A=

7-gsle]l =2 F Y ~HE (7-dehydrocholesterol, 2.0 g)& wWEAZFZZo|= (Methylene chloride, 52 mL)$}t
HEFS (Methanol, 104 mL)ol] o]l Ze}&E/7HE 10 wt% (Pd/C 10 wt%, 0.40 g)& Yil 42 7|4 9 & &
2 7)A 8 3 AIZF EoF mutalgit, wheo] ghmyEl F Alglo]E FE T oA 79t HEAA s 7
¥ gzuEagds At 94 uAz 24 e (Za2ae (A" Cholestenol) S FEFHATH. (48
= 85.0 %)

HONR (300 MHz, Chloroform-d) & (ppm) : 0.69 (s, 3H), 0.84 (s, 3H), 0.86 (d, J = 6.6 Hz, 6H), 0.92
(d, J=6.6 Hz, 3H), 3.62 (br s, 1H)

AAe 1: (2R,3R.4S,5S,6R)-2-(4-((((3S,5S,9R,10S,13R, 17R)-17-((2R,5S)-5,6-C v & A &-2-4 )-10, 13-t] v &
-2.3,4,5.6,7,9,10,11,12,13,15,16,17-H E& H| 73| = 2 -1H-Alo]| S = H e} [a] S| G E A-3-L) S A ) v & )-1H-
1,2,3-Ego}lE&-1-9)-6-Bl=EA M &) H E}S| =2 -20-3 &-3,4,5-EF] &9 AZF

A _1:  _(3S.9R.10S,13R,17R)-17-((2R,55)-5.6-C] &l N EF-2-21)-10, 13- W & -3~ (Z 2 T -2-91-1-UFA] )~
2.3.4,5.6,7,9.10,11.12,13,15,16,17-H Eg}u 7} 3| E 2-1H-Alo] S 2 e} al v FE A 9] Ax

ql 5.6 mLoll X%t ZHFHE-FEAO]= (Potassium tert-
o, 1 % 80 % 3-HEX-1-ZX 23 (Propargyl
3 = SRRt HHS S8 T " oA HOE
A7 o’ obAlElolER 3 3] FESIIT. F715S

s%ole Ay AzsEs

2 uAHL (AS(M)—Ergostenol, 0.36 g)= &5

butoxide, 0.30 g)& ¥i A4 3 A F

bromide 80 % in toluene, 0.27 mL)S 2

DALk 1 30® FAE AL FATE Yo

EELE AHT F FEYEFOR g
=

2 AAste] A uAE FA SHFES F

o

=

>
ro
2
>

HONR (300 MHz, Chloroform-d) & (ppm) : 0.68 (s, 3H), 0.78 (d, J = 6.8 Hz, 6H), 0.83-0.86 (m, 6H),
0.93 (d, J=6.4Hz, 3H), 2.40 (t, J = 2.4 Hz, 1H), 3.47-3.50 (m, 1H), 4.19 (d, J = 2.2 Hz, 2H)

A 2: (2R.3R.4S.5R.6R)-2- (oA EA W & )-6-(4-((((3S.9R.10S.13R.17R)-17-((2R.5S)-5.6-t] #| &l g e}-2-2 ) -
10,13-t]M¥1-2.3.4,5.6.7.9.10,11,12,13,15.16. 17-H EZH 7}s| E 2-1H-Alo| F 2 HEHa | H I E Al -3-2) S AD)
WEeD-10-1.2.3-Edo}E-1-eD g Egs = 2-20-92+-3.4 5-E8]d EgolAHo|EY AZ

o2& 71A 3t 2,3,4,6-HEZ-0-olAE-B-D-SFFmIFo|g = Aolxtol=  (2,3,4,6-tetra-O-acetyl-pB-D-
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[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

ZIHSd 10-2022-0164216

glucopyranosylazide, 0.58 g)¢} @A 1o4 AL 334E (0.46 g)= ¥ HE-FELIZE 7.0 nLe} HEZSI]
Z2FS 7.0 mLol sk, 4554232 (Copper sulfate pentahydrate, 0.13 g)3} olx~z22WA YEF
(wﬁmlwwmme O%6g¥L%>7OMﬂ]iﬂ Eet o Hrlstar 40 CollA 24 AIZF woF sk, W
o] S2E F E2 NG F HEREWEOR 3 3] FEIL FFIMUEFORE GFATL 4% = 3
FHEAZT. 5FAS Ay IaFvEORARE AAst 4 AR 24 SFES 5T, (75 = 71.0
%)

I NMR (300 MHz, Chloroform-d) & (ppm) : 0.69 (s, 3H), 0.78 (d, J = 6.78 Hz, 6H), 0.83-0.86 (m, 6H),
0.93 (d, J=6.6 Hz, 3H), 1.88 (s, 3H), 2.04 (s, 3H), 2.07 (s, 3H), 2.09 (s, 3H), 3.36-3.43 (m, 1H),
3.96-4.02 (m, 1H), 4.13 (d, J = 12.45 Hz, 1H), 4.68 (s, 2H), 5.24 (t, J = 9.53 Hz, 1H), 5.38-5.49 (m,
2H), 5.87 (d, J =8.97 Hz, 1), 8.59 (dd, J = 12.54, 5.04 Hz, 1H)

A 3: (2R.3R.4S.5S.6R)-2-(4-((((3S.55.9R,10S,13R,17R)-17-((2R,55)-5.6-t] v & & €}-2-<)-10, 13-t #| & -
2.3,4,5,6,7,9,10,11,12,13,15,16, 17-H Egtd| 7} 8| E 2-1H-A| Z 23} a | A G E @ -3-2) 2 A W & ) -1H-
1.2, 3-Ego}lE-1-A)-6-(Fl==A v e H Ed}s| = 2 -20-¥ 2-3 .4 ,5-E&] 2] A%

@A 2004 A& FsHE (0.03 g9)& YERZEHE 2.0 oL, #HES 2.0 nL o /1—13} 4.37 N 2FHEA =
(Sodium methoxide in MeOH 4.37 M, 0.066 mL)E& A7}s & F2oA 2 A|ZF &< WREAIATH, Dowex MAC-3&
3 pH 5.0& 9FE F A3, At FFAZAT. s5NS A9 AEntEIYI R Gz 16}0% A4 AR xA 3t

o of

Hed 58 (58 = 67.0 %)
H MR (300 MHz, DMSO-ds) & (ppm) © 0.62 (s, 3H), 0.75 (d, J = 6.42 Hz, 6H), 0.81 (d, J = 6.03 Hz,

6H), 0.90 (d, J = 6.03 Hz, 3H), 3.16 (d, J = 13.9 Hz, 1H), 3.67-3.74 (m, 2H), 4.52 (s, 2H), 4.63 (br.
s, 1), 5.16 (br. s, 1H), 5.34 (d, J = 19.41 Hz, 2H), 5.49 (d, J = 9.36 Hz, 1H), 8.22 (s, 1H).

AAe 2: (2R,3R.4S,5R,6R)-2-(4-((((3S,5S,9R,10S,13R, 17R)-17-((2R,5S)-5,6-T v & A &-2-4 )-10, 13-t v &
-2.3,4,5.6,7,9,10,11,12,13,15,16,17-H| E& H| 73| = 2 -1H-Alo]| S 2 H e} [a] S| G E A-3-2) S A ) v & )-1H-
1,2,3-Ego}lE-1-9)-6-Bl=EA re) g EZS =2 -20-5 2-3,4,5-EF &9 AZ

GHAl 1: (2R.3S.4S.5R.6R)-2- (oA EA W & )-6-(4-((((3S.9R.10S.13R.17R)-17-((2R.55)-5.6-t] #| &l g e}-2-2 ) -
10,13-t]M¥1-2.3.4,5.6.7.9.10,11,12,13,15.16. 17-H EZH7}s| = 2-1H-Alo| F 2 HEH a | H I E Al -3-2) S AD)
WEeD-10-1.2.3-Edo}E-1-eD g Egs| = 2-210-92+-3.4 5-E8]d EgolAHolEY AZ

2,3,4,6-H| EZ-0-o}A 8- B -D-ZZFE o] gl Aol x}o] = (2,3,4,6-tetra-0O-acetyl-B-D-
galactopyranosylazide, 0.13 g)¢} AAld 19 @A 14 53 3gE (0.10 g0 AAd 19 @A 2¢ &
gt o REEAIA A aA R BA FFES FEIUT. (58 = 85.7 %)

Jlnt
ol
ﬂd

I NIR (300 MHz, Chloroform-d) & (ppm) : 0.69 (s, 3H), 0.78 (d, J = 6.6 Hz, 6H), 0.85 (d, J = 8.61
Hz, 6H), 0.93 (d, J = 6.39 Hz, 3H), 1.89 (s, 3H), 2.01 (s, 3H), 2.05 (s, 3H), 2.22 (s, 3H), 3.31-3.49
(m, 1H), 4.09-4.21 (m, 3H), 4.69 (s, 2H), 5.24 (dd, J = 11.15, 3.47 Hz, 1H), 5.57 (t, J = 10.07 Hz,
2H), 5.83 (d, J=9.33 Hz, 1H), 7.82 (s, 1H)

A 2: (2R.3R.4S.5R.6R)-2-(4-((((3S.55.9R,10S,13R,17R)-17-((2R,55)-5.6-t] v & & &}-2-<)-10, 13-t #| & -
2.3.4,5.6.7.9.10,11,12,13.15.16. 17-Hl Eg}lu)7}s| = 2 -1H-A| 2 A EH a | d G EA-3-2) S A] ) v &l )-1H-
1,2, 3-Ego}E-1-U)-6-Gl=SA e HEZS| =2 -20-9 #-3,4,5-E &9 Ax=

F53 3% (0.16 )& AAd 19 @7 33 FU3 o wSAA M uAZ FA IFTE
Aot (& =755 %)
H ONWR (300 MHz, DMSO-ds) & (ppm) : 0.34 (s, 3H), 0.76 (d, J = 6.42 Hz, 6H), 0.83 (d, J = 7.14 Hz,

6H), 0.91 (d, J = 4.92 Hz, 3H), 3.38 (s, 1H), 3.45-3.57 (m, 3H), 3.71 (t, J = 5.67 Hz, 1H), 3.77 (s,
1H), 4.04 (t, J=9.24 Hz, 1H), 4.54 (s, 2H), 5.47 (d, J = 8.97 Hz, 1H), 8.17 (s, 1H)

AAle 3:  (2R,3R.4S,5R)-2-(4-((((3S,5S,9R,10S,13R, 17R)-17-((2R.5S)-5,6-C] ¥ & # &+-2-)-10, 13-t | & -
2,3,4,5,6,7,9,10,11,12,13,15,16,17-H E& H 73| =2 -1H-Alo| S 2 HEHa] HFEAN-3-A) 2 A H & )-1H-
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[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

ZIHSd 10-2022-0164216

1,2,3-Egol&-1-Y)H EF3 =2 -20-9&-3,4,5-ET &4 AZX

A 1t (2R.3R.4S.5R)-2-(4-((((3S.9R.10S.13R.17R)-17-((2R.55)-5.6-t] M &l F e}-2-21)-10, 13-t] W &l -
2.3.4,5.6.7,9.10.11,12,13,15.16, 17-H Ez} |7} 3] = 2 -1H-Alo] E E F e} a] G E A -3-2) 2 A H &) -1H-
1.2, 3-Egjo}l=-1-H Egls| =2 -20-9] -3 4 5-Ee|d EgolAHo]EQ] A%

2,3, 4-Eg-0-old-pB-D-AAd ZFolgt=Aolxlol = (2,3,4-tri-0-acetyl- B -D-xylopyranosylazide, 0.11 g)
o} AAje] 19] @A 194 =53 ﬂﬂ% (0.10 )& AAldl 19 &A 29 s WHo = d-3A|A A 317
2 XA IFES FEIT. = 90.5 %)

I NMR (300 MHz, CDCly) & (ppm) : 0.65 (s. 3H), 0.78 (d, J = 6.6 Hz, 6H), 0.85 (d, J = 9.15 Hz, 6H),

0.95 (d, J=17.14 Hz, 3H), 1.89 (s, 3H), 2.05 (s, 3H), 2.08 (s, 3H), 3.37 (m, 1H), 3.58 (t, J = 11.07
Hz, 1H), 4.29 (dd, J = 11.64, 5.58 Hz, 1H), 4.68 (s, 2H), 5.11-5.19 (m, 1H), 5.40 (t, J = 4.5 Hz, 2H),
5.78 (t, J=4.40 Hz, 1H), 7.72(s, 1H)

A 2@ (2R.3R.4S.5R)-2-(4-((((3S.5S.9R,10S,13R,17R)-17-((2R,55)-5.6-t] v & & &€}-2-<)-10, 13-t #| & -
2.3.4,5.6.7.9.10,11,12,13.15.16 . 17-Hl Eg}lu)7}s| = 2 -1H-A| 2 HEH a | d G EA-3-2) S A] ) v &l )-1H-
1,2.3-Ego}Z-1-2)HEYS =2 -20-9 -3 .4, 5-E8 L9 Ax

A 32] A 1914 =53 3E (0.16 905 Ao 19 ©A 37 T3 WHow
XA eSS S5 Y. (58 = 79.5 %)

3

SAIA

rlot

Al A=

' NR (300 MHz, DMSO-ds) & (ppm) : 0.63 (s, 3H), 0.75 (d, J = 6.24 Hz, 6H), 0.82 (d, J = 6.96 Hz,

6H), 0.91 (s, 3H), 3.44-3.53 (m, 1H), 3.73-3.85 (m, 2H), 4.53 (s, 2H), 5.19 (d, J = 4.59 Hz, 1H), 5.33
(d, J=4.41 Hz, 1), 5.43 (dd, J = 17.7, 7.52 Hz, 2H), 8.19 (s, 1H)

AAlA 40 (3S,5S,9R,10S,13R, 17R)-17-((2R,5S)-5,6-T] dl & # €t-2-<1 )-10, 13-T] v & -
2,3,4,5,6,7,9,10,11,12,13,15,16,17-H E&H 73 =2 -1H-Alo| 2 HEHa]HFE@A-3-Y 3-I =2 -2-(3|=
EAME)2-HEZE2 R g olEL AZX

A _1: (35,5S,9R,10S,13R, 17R)-17-((2R,55)-5,6-H v D F &F-2-<1 )10, 13-t Hf| & -

2.3,4,5,6,7,9,10,11,12,13,15,16, 17-H EZ 0713 E2-1-Ale]| F 23 e a| A HEA-3-2 2.2 5-Egv&-1, 3~
gro] SAk-5-FHE A o] E o] AX

2,2,5-EHEl-1, 3-t}o] S A ¢l -5-7}5- 2 A (2,2,5-trimethyl-1,3-dioxane-5-carboxylic acid, 0.17 g), °l&
TES (2*™—Ergostenol, 0.20 )7} N, N'-t}o|Abo] 22 8 2 712 B T] o] u] = (N,N'-

Dicyclohexylcarbodiimide, 0.21 g)& UYZF=2ZZdWeg 5.0 Lol 3JAstar 4-tjojddoln|w=yad  (4-
Dimethylaminopyridine, 0.012 g)& Y1 A2dA 24 A7} Tt WHA|H T, HlSo] 9A4H T, AAES AS
< s A FH5sn Ay AZetEOHIRZ GAste] N aAR xA4 SRHES FEIUY. (& =

89.2 %)

H IR (300 MHz, Chloroform-d) & (ppm) : 0.71 (s, 3H), 0.77 (s, 3H), 0.79 (s, 3H), 0.85 (d, J =7.9
Hz, 6H), 0.93 (d, J = 6.4 Hz, 3H), 3.62 (d, J = 11.8 Hz, 2H), 4.17 (d, J = 11.6 Hz, 2H), 4.79 (br s,
1)

A 2t (35,5S,9R,10S,13R, 17R)-17-((2R,55)-5,6-H v D F &F-2-<1 )10, 13-t Hf| & -

2.3,4,5,6,7,9,10,11,12,13,15,16, 17-HEZ 73| E2-1H-A Z2HEH a| A FEAN-3-2  3-3| ==X -2-(F| ==
Al e)-2-v eI 230 ool EQ AF

WA 14 S5
2ollA 24 A7
MEFOR

vl

SIRHE(0.15 )& HEZS=ZFS 1.74 nlo] A8t 1 M ¢4 (0.83 mlL)E A7be & A
oF WA H } % & gEEadues 3 3 F&3t1, ¥
= A %

2 &9 F st d

o

¥ of rot

52
sl
N

4

2~
T

2=

o=

tlo

I NIR (300 MHz, Chloroform-d) & (ppm) : 0.72 (s, 3H), 0.77 (s, 3H), 0.79 (s, 3H), 0.85 (d, J = 7.3
Hz, 6H), 0.93 (d, J = 6.6 Hz, 3H), 2.86 (t, J = 6.6 Hz, 20H), 3.70 (dd, J = 11.3, 6.2 Hz, 2H), 3.89
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[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

ZIHSd 10-2022-0164216

(dd, J = 11.2, 6.7 Hz, 2H), 4.80 (br s, 1H)

AAd 5t N-((3R,5S,9R,10S,13R, 17R)-17-((2R,55)-5,6-T] W & 3 g+-2-)-10, 13-t] | & -
2.3,4,5.6,7,9,10,11,12,13,15,16,17-E| Egl 7} 3| =2 -1H-Alo] S 2 HEH a | H G E A-3-Y )-3-3] = ZA]-2- (3]
ZEAYE)-2-dEZegolu=o] AF

oA 1t 2-(((3R.55.9R.10S.13R . 17R)-17-((2R.55)-5.6-t] W & & €F-2-21)-10, 13-t] H| &l -

2.3,4,5.6,7,9,10,11,12,13,15,16, 17-E| Egtd| 7} 8| = 2-1H-Alo] F2 A E}Ha | FA T E el -3-) 7} e ) -2-H &l 5T
23-1,3-Y Y YoM HolES] A|x

3O} M| EA|-2- (oA EA W E ) -2-HE X 23} -] A (3-acetoxy-2-(acetoxymethyl)-2-methylpropanoic  acid,
0.62 g)¥} Az 29 @A 204 F=53 sIE (1.2 @& ¥ o2& AR AYsE & 74 ygE==2de
35.7 mLoll 3]A3}t}. WAoo Eoeoldl (Triethylamine, 8.6 mL)3} H] 2 (2-24-3-SAEE UL ) EAFE

Y Z=2g}o]= (Bis(2-oxo-3-oxazolidinyl)phosphinic chloride, 0.87 g)& Y¥Yil AF2olA 4 A7t F<F wnks}
Ak, ¥k3o] gmd Ty xga]#g P91 HEEEMEoR 3 3] &, VTS AFEoE A2 & S
UEFoR 9FA7|al o £ 7% 3T, 59 249 A2aEadaE AAste 4 1AZ 1A
SHES 5T, (78 = 43.1 %)

I NMR (300 MHz, Chloroform-d) & (ppm) : 0.69 (s, 3H), 0.77-0.79 (m, 6H), 0.84-0.86 (m, 6H), 0.93 (d,
J =6.1Hz, 3H), 4.16 (br s, 1H), 4.23 (s, 4H), 6.39 (d, J = 6.2 Hz, NH)

A 2t N-((3R.5S.9R.10S.13R,17R)-17-((2R .55)-5.6-t] M & gl &t-2-21)-10 . 13-t] W &l -

2,3,4,5,6,7,9,10,11,12,13,15,16,17-H| E&}d| 713 = 2 -1-A| F 2 e} a ] A G EH-3-U)-3-3| == -2-(3]| =
EAdE)-2-vEg e goln = o] Az

G 1A 58 FFE (0.094 g)S o]gste] A 19 ©A 37 FUs WhHo R W AA A uA=
I S 539 Y. (58 = 96.8 %)

' NMR (300 MHz, Chloroform-d) & (ppm) : 0.58 (s, 3H), 0.78 (d, J =6.6 Hz, 6H), 0.85 (d, J = 8.0 Hz,
6H), 0.93 (d, J = 6.4 Hz, 3H), 3.23 (¢, J = 5.8 Hz, 2H), 3.75-3.77 (m, 4H), 3.79 (br s, 1H), 7.34 (d,
J=7.3 Hz, NH)

AA 4 _6: 1-((3R.5S,9R,10S,13R, 17R)-17-((2R,5S)-5,6-T] v & # E+-2-)-10,13-t] v & -
2.3,4,5,6,7,9,10,11,12,13,15,16,17-H E& d 73| =2 -10-Alo]| E 2 HE} [a] S| FE AN -3-¢ )-1H-1,2,3-E & o} =~
4-F1E A Az

oA 1t e 1-((3R.5S5.9R.10S.13R. 17R)-17-((2R.55)-5.6-t] # &l 1 €+-2-21)-10, 13-T] W &l -
2.3,4,5,6,7,9,10,11,12,13,15,16,17-E| Egld| 7} 8| = 2-1H-Alo] F2 A EHa| A G E & -3-U-1H-1,2 ,3-E g o} -
4-FHEA Yol Eo AX

Az 29 A 1A F5% sHdE (0.47 g9)& ¥ HE-FELIS (tert-butyl alcohol, 10.0 mL)¥} H|
EGS=2F 10.0 mLol] o)1 oe TRy &Y o]E (Ethyl propiolate, 0.11 mL)E A7}, SAlEs54:
3% (Copper sulfate pentahydrate, 0.13 g)3} o}~z EWIAL YEH (sodium ascorbate, 0.20 g)& & 10 mL

of o] Egh=ol A7letitt. 40 TollA 24 AJ3F et wnksl & =2 #3 HISRaMToR 3 3] &, ¥
PAHEFOoR GeA7]aL o3 § A ARG, s50S 43 ARviEade R AAlste] A4 a2

A ggEs FEsln. (58 = 89.2 %)

I NMR (300 MHz, Chloroform-d) & (ppm) : 0.77 - 0.79 (m, 9H), 0.85 (d, J = 7.7 Hz, 6H), 0.92 (d, J =
6.6 Hz, 3H), 4.44 (q, J=7.1Hz, 2H), 4.73 (br s, 1H), 8.21 (s, 1H)

A 20 1-((3R.5S.9R.10S.13R.17R)-17-((2R.55)-5 .6-t] W & & E+-2-21)-10, 13-t] W & -
2.3.4.5.6,7.9.10,11,12,13.15,16 . 17-8| Ee} v 7} 3] = 2 - 1H-A| F & 3 e} [a ] A FE @l -3-91)-1H-1,2 , 3-E g]o} F-
e e e R ) [

S 164 F5E3I EE (0.45 902 HEDI=ZFT 85.
(Lithium hydroxide, 0.041 g)& ¥l A2oA 6 A|ZF 59t M
pH 4.00.2 2Hsta g olAHO|ER 3 3] &, FF3MUEFOR dFA7|1 4% sFAHY. 55



[0151]

[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

ZIHSd 10-2022-0164216
Heke2 &oe] § ofdste] AN AR %A seteS FEsAT. (58 = 82.6 %)

I NMR (300 MHz, Chloroform-d) & (ppm) : 0.77 (d, J = 5.8 Hz, 6H), 0.85 (d, J = 6.8 Hz, 6H), 0.92 (d,
J=6.6 Hz, 3H), 4.76 (br s, 1H), 8.31 (s, 1H)

Al 7 N-((3R.5S,9R,10S,13R,17R)-17-((2R,55)-5,6-C] ® & 3] &+-2-91)-10,13-T] v &l -
2,3,4,5,6,7,9,10,11,12,13,15,16,17-H E& H 73| = 2-11-Alo]| E 2 HEHa] G EA-3-)-1-
((2R,3R.4S,55,6R)-3,4,5-E&| 3| EFA|-6-(B| ESA| H Q) H E2} 8| =2 -20-T] §#-2- )-1H-1,2,3-E & o} &-4-7}
_E_Al:u E°] ;q]}‘

oA 1t N-((3R.5S.9R.10S.13R.17R)-17-((2R .55)-5.6-t] M & g &t-2-21)-10 . 13-t] W &l -
2.3,4,5.6,7,9,10,11,12.13,15,16, 17-H Eg} -t 73] E2-1H-Alo]| E 2 HEHal B FEA-3-Y) T 2@ olu| = o] A X

Z 23|22k (Propioic acid, 0.046 mL)3} N-3|=FA]&Alolu|=  (N-Hydroxysuccinimide, 0.086 g)& EH|EZ}3]
EE2FT 31.3 mlel] FHola EHEZHIE=ZFE 6.1 mLo] =3 NN'-T ﬂﬂiiﬂéﬂeiﬂﬂﬂE (N,N'-
mwammwmmmnm@ 0.15 @) & A7}ste] Lo 24 AlzF Z¢F wwkslgch. IAES A=Z3 AxRd 2
of &A 204 F5T FFE (0.20 g)S EFE Yol 24 A T F2olA wikeqlrt. whgo] em¥ v
- 1 w5 %%ﬁ% A ARvEIRIE ZAste] A4 nAZ 34 FES FEIAT. (FF =

55 T
48.0 %)

HNIR (300 MHz, Chloroform-d) & (ppm) : 0.69 (s, 3H), 0.77 (s, 3H), 0.79 (s, 3H), 0.85 (d, J = 8.3
Hz, 6H), 0.93 (d, J =6.6 Hz, 3H), 2.77 (s, 1H), 4.21 (br s, 1H), 6.12 (d, J =6.6Hz, 1H)

A 2:
(2R.3R,4S,5R,6R)-2- (e} Ml EA M €)-6-(4-(((3R,5S,9R.10S,13R, 17R)-17-((2R,55)-5,6-C] W & & E}-2-21 )-
10.13-t]¥1-2.3.4,5,6,7,9.10,11,12,13,15,16, 17-H EZtHI}Is| = 2-1-Ato] S 2 A E}H a | H T E & -3- ) 7}
wol)-1f-1.2.3-Eglo}ZE-1- g Eg s =2 -20-1 -3 .4 5-Eg]d Egoligo]E A%

2,3,4,6-H EZ-0-olE-B-D-aFFZiolgf=Holx}lo]l = (2,3,4,6-tetra-O-acetyl- 3 -D-glucopyranosylazide,
0.074 g)¢F A 194 53 sI3tE (0.090 g)& o]&3te] AAld 19 &7 29 22 WhHo= w-3A|A 34
IAZ FA SFES 5T, (58 = 80.3 %)

I NMR (300 MHz, Chloroform-d) & (ppm) : 0.72 (s, 3H), 0.78 (d, J = 6.6 Hz, 6H), 0.85 (d, J = 6.8 Hz,
6H), 0.93 (d, J = 6.0 Hz, 3H), 1.92 (s, 3H), 2.05 (s, 3H), 2.08 (s, 3H), 2.10 (s, 3H), 4.00-4.03 (m,
1), 4.16 (d, J = 12.6 Hz, 1H), 4.27-4.32 (m, 2H), 5.27 (t, J = 9.3 Hz, 1H), 5.46 (q, J = 9.5 Hz, 2H),
5.88 (d, J =8.6 Hz, 2H), 7.41 (d, J=7.9 Hz, 1H), 8.30 (s, 1H)

oA 3t N-((3R.5S.9R.10S.13R,17R)-17-((2R .55)-5.6-t] M & gl &t-2-21)-10 . 13-t] W &l -

2.3.4,5,6,7,9,10,11,12,13,15,16,17-HE& U713 E2-1-A| Z 2 e} [a] AP E 21 -3-2)-1-((2R, 3R, 45,55, 6R) -
3.4, 5-EZ 3 EEA-6-(B|E2AMED) H ERt3| = 2 -20-3] @-2-2)-1H-1.2 . 3-E g o} E-4-7}EA I = 9] A%

Al 204
(

\_.
F5aen.

53 33ME (0.12 9)& AAldo 19 @A 33 & WHoZ NhSA|A A uAZ ®HA IJAES
T8 =99.6 %)

' NMR (300 MHz, DMSO-ds) & (ppm) : 0.67 (s, 3H), 0.76 (d, J = 6.6 Hz, 6H), 0.83 (d, J = 6.4 Hz, 6H),

0.91 (d. J=6.1Hz, 3H), 3.21-3.28 (m, 10H), 3.38-3.48 (m, 30H), 3.68-3.80 (m, 2H), 4.14 (br s, 1H),
4.64 (t, J=5.51Hz, 1), 5.20 (d, J = 5.3 Hz, 1H), 5.34 (d, J = 4.6 Hz, 1H), 5.45 (d, J = 5.7 Hz,
1H), 5.60 (d, J = 9.3 Hz, 1H), 7.87 (d, J=6.9 Hz, 1H), 8.83 (s, 1H)

AA 4 _8: N-((3S,5S,9R,10S,13R, 17R)-17-((2R,5S)-5,6-T| W & # &+-2-¥)-10,13-t| A & -

2.3,4,5.6,7,9,10,11,12,13,15,16,17-E| Egl 7} 38| E 2 -1H-Alo] S 2 HEH a | H G E A-3-Y )-3-3] = ZA]-2-(3F]
=EAYE)-2-rE X e goln| =9 AZ

oA _1: 2-(((3S.55.9R.10S.13R . 17R)-17-((2R.55)-5.6-t] W & & F-2-21)-10, 13-t] H| &l -
2.3,4,5.6,7,9,10,11,12,13,15,16, 17-E| Egld| 7} 8| = 2-1H-Alo] F2 A E}Ha | FA T E el -3-) 7} e ) -2-H &l 5T
23-1,3-Y Y YoM HolES] A|x

_19_



[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

ZIHSd 10-2022-0164216

3o} EA|-2- (oA EA W E )-2-HE X 23} -2 A (3-acetoxy-2-(acetoxymethyl)-2-methylpropanoic  acid,
0.082 g)¥ Az 19 @A 40lM 53 32 (0.15 g)& o] &3dte] AAjd 59 @A 13} o] Wkg-A|A .
I aAZ 2A FES FEIIAT. (58 = 50.6 %)

oA 2t N-((3S.55.9R.10S.13R, 17R)-17-((2R .55)-5.6-t] M & gl &t-2-21)-10 . 13-t] W &l -

2.3.4.5.6,7.9.10.11,12,13,15,16 . 17-e| Eg} v 7} 3] = 2 - 1H-A| F 2 e} a | | FE &l -3-91)-3-3| = 2] -2-(F] =
EAdE)-2-vEg I e goln = o] Az

53 5}%%(0 114 @) AAld 19 &7 33 Fd3 oz wgAA A4 uAz FA4 33t=

' NMR (300 MHz, Chloroform-d) & (ppm) : 0.68 (s, 3H), 0.78 (d, J = 6.8 Hz, 6H), 0.85 (d, J = 9.0 Hz,
6H), 0.93 (d, J=6.4 Hz), 2.98 (t, J=15.9 Hz, 20H), 3.68-3.82 (m, 4H), 6.55 (d, J = 7.7 Hz, NH)

AN 9: 1-((3S,5S,9R,10S,13R, 17R)-17-((2R,5S)-5,6-T] v & & E+-2-)-10, 13-t | & -
2,3,4,5,6,7,9,10,11,12,13,15,16,17-H E&H 73 =2 -1H-Alo| S EZH e [a] H| FE A -3-Y )-1H-1,2,3-E | o} Z-
4-FHEAH Ak AZE

oA 1t e 1-((3S.55.9R.10S.13R. 17R)-17-((2R.55)-5.6-t] # & 1 €+-2-21)-10, 13-T] W &l -
2.3,4,5,6,7,9.10,11,12,13,15,16,17-E| Egld| 7} 8| = 2-1H-Alo] F 2 A EHa | AT E A -3-)-1H-1,2 ,3-E g o} -
4-FHEA Yol Eo AX

Azd 19 oA 304 5 s3E (0.070 g)& HAAld 69 oA 13 22 HPoz vhEAlA

N
TR
BA SHt=s FSEAt. (& = 86.9%)

rlot

Al A 2

I NMR (300 MHz, Chloroform-d) & (ppm) : 0.77-0.80 (m, 9H), 0.85-0.87 (m, 6 H), 0.94 (d, J = 6.4 Hz,
3H), 4.42 (q, J=7.0 Hz, 2H), 4.52-4.61 (m, 1H), 8.10 (s, 1H)

oA 2t 1-((3S.5S.9R.10S.13R. 17R)-17-((2R.58)-5 . 6-t] W & & Et-2-v])-10,13-t] W & | -

2,3,4,5,6,7,9,10,11,12,13,15,16, 17-HEZ U7} =2 -1H-A| S 2 HE}H a | A HE AN -3-2)-11-1,2,3-E 2| o} F-
4-7h 22 5k] A%

o

A 1ol 2 SE (0.050 g)& AAld 69 ©A 29 @2 WHor wSAA AN uA= FA =

=g (#% = 60.9 %)

' NR (300 MHz, Chloroform-d) & (ppm) : 0.78 (d, J = 6.6 Hz, 9H), 0.85-0.87 (m, 6H), 0.94 (d, J =
6.4 Hz, 3H), 4.58 (br s, 1H), 8.20 (s, 1H)

AN 4 _10: (1-((3R,5S,9R,10S,13R, 17R)-17-((2R,5S)-5, 6-t] ¥ & A &-2-¢)-10, 13-t | & -
2,3,4,5,6,7,9,10,11,12,13,15,16,17-H E&H 713 =2 -1H-Alo| S EZH e [a] H| FE A -3-Y )-1H-1,2,3-E g o} Z-
4-Ftud)FetolAe] A=z

oA 1 o= (1-((3R.9R.10S.13R,17R)-17-((2R,55)-5,.6-t] H| &l SN E}-2-21)-10, 13-T] W & -
2.3,4,5,6,7,9.10,11,12,13,15,16,17-E| Egtd| 7} 8| = 2-1H-Alo] F 2 A EHa | A I E A -3-)-1H-1,2 ,3-E g o} -
4-7 R d)FE|A U] EQ] A|x

=Z2}o]Al o8 o ~¥ 94+ (Glycine ethyl ester hydrochloride, 0.023 g), AAld 69 @A 204 F53+
3}5HE-(0.080 g)¥ 4-tfoldEolm]=3]2]Y (4-Dimethylaminopyridine, 0.035 g)& UZF=Z=ZHE 3.2 mLol] &
o]aL 0 Tl A 1-og-3-(3-to|Wdoln = 2 )72 B r]o|n| = (1-Ethyl-3-(3-

dimethylaminopropyl)carbodiimide, 0.031 g)& HH3] A7lsk & 30 & FH 204 24 A7+ HoF

a

N{N' r

AR, Mo] SnE Og 1N Q4 2.6 LS Y CIEdues 3 3 F3 @ % 4738 ¥4
PHIEFOR G5, o3} sl g BHAZG. FEAL AY AzvhEaduz gAlste] A4 DAL EA

2=

o} =S T:TO}‘(/:?\D}‘. TE =77.8%)

" MMR (300 MHz. Chloroform-d) & (ppm) : 0.77 (m, 9H), 0.85 (d, J = 7.7 Hz, 6H), 0.92 (d, J = 6.6 Hz,
3H), 4.22-4.29 (m, 4H), 4.71 (br s, 1H), 7.61 (t, J=5.1Hz, 1H), 8.22 (s, 1H)

oA 2: (1-((3R.5S,9R,10S,13R,17R)-17-((2R.58)-5,6-t] W & & €t-2-v])-10,13-t] H| &l -
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[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

Z2IMEd 10-2022-0164216
2.3.4,5.6,7,9.10,11,12,13,15,16.17-H EZ U7} 3| S 2-1H-A| F 2 ZE}H a | A G EA-3-9)-1H-1,2,3-E g o} Z=-
4-Fhrd)Fefolal o Ax

A 1A 5T SEHE (0.18 g)S AAld 69 ©@HA 2¢9F 2L WO HEEAA A aA R BA ES
FEFATY. (& =67.9 %)

I NR (300 MHz, Chloroform-d) & (ppm) : 0.77-0.81 (m, 9H), 0.85 (d, J = 8.3 Hz, 6H), 0.92 (d, J =
6.2 Hz, 1H), 4.31 (d, J=5.7 Hz, 21), 4.72 (br s, 1H), 7.93 (t, J = 5.7 Hz, 1HO, 8.29 (s, 1H)

AAld _11: (1-((3R,5S,9R, 10S,13R, 17R)-17-((2R,5S)-5,6-C] v & # E+-2-91)-10,13-] W &l -
2.3.4,5,6,7,9,10,11,12,13,15,16,17-H E& H 7}5| =2 -1H-Alo]| Z 2 A EHa]| H I EA-3-9)-10-1,2,3-E o} &-
4-)HE -3 EFA-2-GEFAHE)-2-HIT 2R o] EQ A=

ZTEX-2-olYd 33| EEA-2-(3| =EAHE)-2-HE X 23l -0 o] E (Prop—2-ynyl 3-hydroxy—-2-
(hydroxymethyl)-2-methylpropanoate, 0.19 g)¢} A|Zxd] 29 ©A 104 FE3 33E (0.050 g)& o] &3sl
Ao 19 @A 29} g oz WkeAA A uA R FA FFES F5INY. (58 = 86.3 %)

' NIR (300 MHz, Chloroform-d) & (ppm) : 0.77-0.79 (m, 9H), 0.83-0.86 (m, 6H), 0.92 (d, J = 6.6 Hz,
3H), 3.13 (br s, 20H), 3.74-3.92 (m, 4H), 4.64 (br s, 1H), 5.39 (s, 2H), 7.71 (s, 1H)

AN 4 _12: 4-(((3R,5S,9R,10S,13R, 17R)-17-((2R,5S)-5, 6-t] ¥ & A &--2-4)-10, 13-T] | & -
2,3,4,5,6,7,9,10,11,12,13,15,16,17-H E&H 73 =2 -1H-Alo]| S EHEHa] H G EA-3-Y ) o} = )-4-LS A K E}

A 2014 =53 3eE(0.25 g), 4-tholddoln] =y ] (4-Dimethylaminopyridine, 0.19 g),
succinic anhydride, 0.15 g, 4.9 eq, 1.526 mmol)= %4 YEZ 2 e 6.3 mLoll Zo]lx 24
ol%oﬂjﬂ AT, Whgol 4RE o St 5 F old oMAHolE 30 wlel =9 & x3} B
nLe} 4-tholwdolm =g (4-Dimethylaminopyridine) Ful&HS 2 F A2oA 1 A
ot 1M A 75 s ¥ old oMAHolER 3 3] &, FFIUEFORE S| 3
FAZT. sFHS MeER £2E § oFdste] A aAR A JFES TS5 =65.0 %)

29

2
off ol

=

I NMR (300 MHz, Chloroform-d) & (ppm) : 0.69 (s, 3H), 0.78 (d, J = 6.6 Hz, 6H), 0.85 (d, J = 7.7 Hz,

6H), 0.93 (d, J =6.4 Hz, 6H), 2.54-2.61 (m, 2H), 2.67-2.74 (m, 2H), 4.15 (br s, 1H), 6.06 (d, J = 7.5
Hz, 1H)

A A4 13: 2,2'-(((3R,5S,9R, 10S,13R, 17R)-17-((2R,5S)-5,6-C] ¥ & 31 €t-2-21)-10, 13-] W & -
2.,3,4,5,6,7,9,10,11,12,13,15,16,17-H E&d 7135 =2 -1H-Alo]| E2HEH a | A FEAN-3- ) oA T D) B] A (]
2-1-8)9] A=

A 10 tY-gE-FE 2 2'-(((3R.55.9R,10S,13R,17R)-17-((2R,55)-5.6-t] v & & &€}-2-<)-10, 13-t #| & -
2.3,4,5,6,7,9,10,11,12,13,15,16,17-H E& U7} 3] =2 -1lI-Alo]| S 2 FEH a | Bl E d1-3-2) o} zFu| ] &) t] o} A]

HolES Ax

Azd 29 @A 2014 F53F 3F3FE (0.050 g, 1.0 eq, 0.125 mmol)¥} ®AFZ-E (Potassium carbonate,
0.052 g)& ¥4 rwdExEoln|= (Dimethylformamide, 0.41 mL)o] *o]x B E-HE-2-BZHolA|HolE
(tert-buthyl-2-bromoacetate, 0.055 mL)S Eil A2oA 20 Azt ot wyteldc). ¥kSo] g e &8
Y9 F4 $ YEERIdees 3 3 &, T ERFOR 95A7a A7 & Y FFEART. 55
A ARvEaY9 R FAste] A uAw x4 FES F5IHAT. (FF = 82.6 b)

mYﬂ
<
ol

I NIR (300 MHz, Chloroform-d) & (ppm) : 0.67 (s, 3H), 0.78 (d, J = 6.6 Hz, 6H), 0.83 (s, 3H), 0.85
(d, J=7.0 Hz, 3H), 0.93 (d, J = 14.3 Hz, 3H), 1.45 (s, 18H), 3.14 (br s, 1H), 3.45 (s, 4H)

A 20 2.2'-(((3R.5S.9R.10S.13R.17R)-17-((2R.55)-5.6-t] w & & €}-2-21)-10 , 13-t] #| &l -
2.3,4,5,6,7,9,10,11,12,13,15,16,17-H| Egtd| 7} 3| = 2-1H-A| ZF 23 E}H a | A G E @ -3-2 ) o} 7Fu £ & ) B] 2 (] EF
1-2)°] Az

GA 194 A& FEE (0.050 g)S Alxd 19 ©@A 49 & Ho g bl A A N uAE FA FTES



[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

[0206]

BIES 10-2022-0164216
FESITE. (58 =76.2 %)

I NIR (300 MHz, Chloroform-d) & (ppm) : 0.70 (s, 3H), 0.78 (d, J = 6.8 Hz, 6H), 0.83 (s, 3H), 0.84
(d, J=6.8Hz, 31), 0.93 (d, J=6.6 Hz, 3H), 2.83-2.86 (m, 5H), 3.72 (t, J = 5.5 Hz, 4H)

A A 14: N-((3R,5S,9R,10S,13R,17R)-17-((2R,55)-5,6-t] | & ] &t-2-21)-10, 13-t H & -
2,3,4,5,6,7,9,10,11,12,13,15,16,17-E| E&}HF}3| E 2 -1H-Alo] S 2 HEHa | H I E D-3-9)-3,4-U S| == A Hl
Au =9 AZX

oA 1t 4-(((3R.5S,9R.,10S,13R,17R)-17-((2R.58)-5,6-t] W & & €t-2-9)-10,13-t] H| &l -

2.3.4,5,6,7,9,10,11,12,13,15,16,17-H E & U7} 3] E2-1-Alo] ZF 2 H e} [a] | FE dl-3-2) FpuE ) -1 2-3d
2l tlolAElo|EL] A%

3, 4-T]o} A EA Ml ZAF (3,4-diacetoxybenzoic acid, 0.018 g)3} A|Zxo| 29 WA 204 FE53+ 3}
2)S o]g3sle] AAld 59 WA 13 £ Wyow WkSAA A uAR FTA 3 ¢
36.1 %)

m{n
o
&
By
o
3-10
2o
n
o
I

oA 2t N-((3R.5S.9R.10S.13R.17R)-17-((2R .55)-5.6-t] M & gl &t-2-21)-10 . 13-t] W &l -
2.3,4,5,6,7,9,10,11,12.13,15,16, 17-H Eg} u| 7} 8| E2-1H-A ZF 23 E} [a ]| A FE A-3-9)-3,4-T] 5| == A H &}
n=o Az

GA 104 FET FTE (0.047 g)& fZFE=2ZWEr 3.8 nLe wWErE 3.8 mLol| Ho]il NaOMe (in MeOH 4.37
M, 0.05 mL)S A718F & g4 12 AIZF §<F WRAIF Y. HkSo] &8 H o3 1 o Fat F fER

M <
2Zrgog 3 3 FE390. H75S zﬁ} ek i‘%E J+ i—a- 2 HolE & BRI EFOoR da
713 2t FEAAY. F A e F5AT. (5

4 =58.6 %)

' NMR (300 MHz, Chloroform-d) & (ppm) : 0.73 (s, 3H), 0.78 (d, J = 6.6 Hz, 6H), 0.86 (d, J = 6.4 Hz,
6H), 0.94 (d, J = 6.4 Hz, 3H), 4.32 (br s, 1H), 6.48 (d, J = 7.5, 1H), 6.90 (d, J = 8.1 Hz, 1H), 7.11
(d, J=7.9Hz, 1), 7.77 (s, 1H)

:

AA _15: 1-((3R.5S,9R,10S,13R, 17R)-17-((2R,5S)-5,6-T] v & & E+-2-)-10, 13-t v & -
2,3,4,5,6,7,9,10,11,12,13,15,16,17-H EgH 713 =2 -1H-Alo| S E2H EHa] HFEAN-3-F)F H g H-2-2¢9 A

e

oA 1t 5-H 2 -N-((3R.55.9R.10S.13R.17R)-17-((2R.5S)-5.6-t] W &l g e}-2-21)-10, 13-t W &l -
2,3,4,5,6,7,9,10,11,12,13,15,16, 17-HEZ} |7} 3] E 2 -1l-Ale] S 2 FEH a | F G E A -3- ) FEfL}mlo] = o] A%
Azd 29 @A 2014 =53 3eE (40 mg, 0.1 mmol)S EIEZS|=25F 334 ulell 3|AA1x1 5, 0 TollA]

Egddolyl (21 pL, 0.15 mmol)¥} 5-HERAEEY F=2Fo|= (16 pl, 0.12 mol)Z 7}sar 10 ¥
T A2ollA 2 AZE B F7E kel whgo] ¢ WA S odolAH o] ER FAlal FRTE
AAsAT. F715S 757 FAUEFSR E*’F’\V] 7 ng S A9 aErtEagdE Fejste] wua 1
A2 40 mg®] FA FFES TS5, ( = 71%)

tm
o 401.

2

'H MIR (400 MHz, Chloroform-d) & (ppm) : 5.73-5.71 (d, J = 7.2 Hz, 1H), 4.15-4.14 (m, 1H), 3.45-3.42
(t, J=6.61Hz, 20), 2.38-2.37 (m, 1), 2.24-2.21 (m, 4H), 1.96-1.88 (m, 3H), 1.84-1.77 (m, 3H), 1.70-
1.58 (m, 4H), 1.54-1.48 (m, 3H), 1.45-1.36 (m, 4H), 1.30-1.22 (m, 3H), 1.21-1.17 (m, 1H), 1.16-1.09
(m, 4H), 0.99 (m, 1H), 0.94-0.92 (m, 3H), 0.86-0.77 (m, 12H), 0.69 (s, 3H)

A 2: 1-((3R.5S.9R.10S.13R.17R)-17-((2R.55)-5 .6-t] W & & E+-2-1)-10, 13-t] W & -

2.3,4,5,6,7,9,10,11,12.13,15,16, 17-HE g}t 73] E2-1H-A ZF 23} [a ]| HFEA-3-) I FH g H-2-2 9] AZ

A 1oA 53 3%E(38 mg, 0.07 mmol) 1EB}6]EE%% 225 pLoll A7 T 0 ColA 2F 3ol
tglol= (5.4 mg, 0.14 mmol)E 7}3lar 30 ¥ iyt 3 Ak2o|A 7 A7t Hot SR 3k-8-0]
H 3 sas 1@0%&1131 o|ER 3|4slal %—%# AHsATH. F715S F5 U EFORE B44)7)
o} 2 g

H A

=
ZolEagu 2 Felste] wjuA wA R 20 ngo] BA FFES S5
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[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]
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HONR (400 MHz, Chloroform-d) & (ppm): 4.67 (m, 1H), 3.51-3.48 (m, 2H), 2.42-2.36 (m, 3H), 2.29-2.16
(m, 2H), 1.96-1.93 (m, 1H), 1.79-1.63 (m, 11H), 1.53-1.49 (m, 3H), 1.45-1.42 (m, 3H), 1.38-1.31 (m,
5H), 1.22-1.19 (m, 1H), 1.14-1.05 (m, 4H), 1.01-0.99 (m, 1H), 0.94-0.77 (m, 12H), 0.69 (s, 1H)

AAd _16: (3R.4S,5R)-2-(((3S,5S,9R, 10S,13R, 17R)~10, 13-T] ¥ & -17-((R)-6-"| & | &+-2-% )~
2,3,4,5,6,7,9,10,11,12,13,15,16,17-¢| E&} t| 7} 3] = 2 -1H-Ato] S 2 HEHa ]| H| G E D -3-U ) S A )-5-(F| == 4]
He)HES =2 FH-3,4-1] &9 Az

GA 10 (2R,3R,4R)-2-(o} A EA M E)-5-(((3S,5S,9R,10S,13R, 17R)-10,13-t] W & -17-((R)-6-H & # E}-2-21 ) -
2.3,4,5.6,7,9,10,11,12.13,15,16, 17-H E &t 73| EE2-1H-Alo] F 2 EHa | B G EA-3-A) 2 AN HE 3| =&
Fek-3.4-t] oA E ol EQ] Ax

2

3914 £53 3FgE (50 mg, 0,13 mmol)S UFEZE2MEr 1.3 nLol 3]A3}aL, (3R,4R,5R)-5-(o}A|E A
ESE2FT-2,3,4-E Y EgolAHOIE (82 mg, 0.26 mmol)$} 4A EAA] (molecular sieve)ZE
.0 CAAN Eduaadd EgZ oz gadzyoE (11.7 pl, 0.07 mmol)E 3] 78t 15 ¥
oA 2 Azt FF FUFE wRESIGITE. RESo] R F NSNS Eddolylo® F3lsla o)
T 5% e 49 AErtEaggE Feste] A e d®E 30 ngd BA =S 533
36 %)

ol
ol
38

> T

)

(o o N
=

e ©
ol r}o

=

SR AT 22

o off

~~

N
N

I NIR (400 MHz, Chloroform-d) & (ppm): 5.35-5.32 (m, 1H), 5.17-5.13 (m, 2H), 4.34-4.30 (m, 1H),
4.27-4.23 (m, 1H), 4.14-4.08 (m, 2H), 3.58-3.54 (m, 1H), 2.37-2.18 (m, 2H), 2.10-2.09 (m, 6H), 2.05-
2.04 (m, 6H), 2.00-1.74 (m, 5H), 1.69-1.40 (m, 8H), 1.34-1.03 (m, 16H), 0.92-0.79 (m, 12H), 0.66 (s,
3H)

A 20 (3R.4S.5R)-2-(((3S.5S.9R.10S,13R,17R)-10. 13- W & -17-((R)-6-H & F €+-2

HFi_ _OE]
2.3,4,5,6,7,9,10,11,12,13,15,16,17-H Egtd| 7} 8] = 2-1H-A| Z 2} a | A HE P-3-2) 2] )-5-(F| == A 9]
EDHEHS =2 Fe-3.4-1] 29 Ax

)_

G 194 F£538 38HE (30 mg, 0.05 mmol)E TFZZu|et/werg &3kl (1:1, 0.5 ml)o] 3AAZ & 0

5
o
ColA 25 % 2% WEAlo|= HWErS &9 (63.8 pL, 0.28 mmol)S 7Fetar ALoA 19 A)7F H¢F wwlslgith.
HES o] 98w 3 WS HS AmberLite resin (IR-120)0.2 oIl 7etes: & Az gzneEagy=z 28

of A A2 7 mge] A HF=S FHESUE. (5FE =29 %)

HNR (400 MHz, Chloroform-d) & (ppm): 5.13 (m, 1H), 4.45-4.43 (m, 1H), 4.08-4.03 (m, 2H), 3.83-3.80
(m, 1H), 3.70-3.53 (m, 2H), 2.56 (m, 1H), 2.38-2.35 (m, 2H), 2.24-2.19 (m, 2H), 2.01-1.89 (m, 2H),
1.86-1.75 (m, 3H), 1.71-1.68 (m, 1H), 1.62 (m, 1H), 1.51-1.39 (m, 6H), 1.36-1.28 (m, 5H), 1.23-1.21
(m, 3H), 1.18-1.02 (m, 6H), 0.93-0.80 (m, 12H), 0.67 (s, 3H)

2A 4 17: (2R, 3R.4S,5S,6R)-2-(((3S,5S,9R,10S,13R, 17R)-10,13-t]# & -17-((R)-6-H D & &F-2-% )-
2,3,4,5,6,7,9,10,11,12,13,15,16,17-H E&H 73 =2 -1H-Alo]| S E2HEHa] HFEA-3-Y ) LA )-6-(F| EE A
HeDH eI =g -2-9&-3,4,5-E8] &9 A=

@A 1: (2R.3R.4S.5R.6R)-2-((Ml L2 A] ) El)-6-(((3S.55.9R.10S.13R, 17R)-10, 13-t H €l -17-((R)-6-H & &
Et-2-9)-2.3.4.5.6.7.9.10,11,12,13.15.16. 17-H EH 73| = 2 -1H-Alo]| F 2 e a | H G EA-3-2) S ADHE
g}l =2 -oi-v -3 4,5-E2|Y EgulZoolES] A|X

2,3,4,6-HEZH-0-2d-FF Ao =2 EgF2 2o Eo|ngolE (2,3,4,6-tetra-0-benzoyl-
glucopyranosyl trichloroacetimidate, 3.5 g)9F #Fd 3o]4 =53 33E (0.91 g9)S A 169 @A 1
(e}
&

I e Ho R REgAA A AR FA SRtES F5EIAT. (58 = 59.0 %)

I NMR (300 MHz, Chloroform-d) & (ppm) : 0.56 (s, 3H), 0.80 - 0.91 (m, 12H), 3.62 (br. s, 1H), 4.14-
4.17 (m, 1H), 4.52 (dd, J = 6.33, 12 Hz, 1H), 4.61 (dd, J = 3.39, 12 Hz, 1H), 4.94 (d, J = 7.89 Hz,
1), 5.49 (dd, J = 8.04, 9.72 Hz, 1H), 5.62 (t, J = 9.62 Hz, 1H), 5.89 (t, J = 9.51 Hz, 1H), 7.28-7.58
(m, 12H), 7.82-8.03 (m, 8H)

A _2: (2R, 3R.4S.5S.6R)-2-(((3S.55,9R,10S.13R,17R)-10,13- W & 1-17-((R)-6-H & F &-2-% )-
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[0221]

[0222]

[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]
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2.3,4,5.6,7,9,10,11,12,13,15,16, 17-HE &t 73| E2-1H- A F 2 a]| A G E A-3-2) LA )-6- (3] EZA] 1]
EDHESS =2 -20-9&-3 4, 5-E¢o] &2 AX

s,

A 1ollA F=53 sheE (1.33 9)& Al 19 oA 33 22 o s wgAA A aH=2 34 stEs
FEFAT. (58 = 74.0 %)

I NMR (300 MHz, Pyridine-ds) & (ppm) : 0.62 (s, 3H), 0.90 (d, J=5.31 Hz, 9H), 0.99 (d, J = 6.24 Hz,

3H), 4.03-4.10 (m, 3H), 4.30 - 4.39 (m, 2H), 4.48 (br. s, 1H), 4.67 (d, J = 11.34 Hz, 1H), 5.10 (dd, J
= 7.6 Hz, 1H)

A A4 18: (2R, 3R,4S,5R,6R)-2-(((3S,5S,9R,10S,13R, 17R)-10,13-t v & -17-((R)-6-9 & # &+-2-21 )-
2,3,4,5,6,7,9,10,11,12,13,15,16,17-E| E& |7} 8| E 2 -1H-Alo] 22 HEHa | H I E A-3-2 ) & A )-6-(F| E=A]
HeD) e EZS =2 -20-9&#-3,4,5-E8 29 A=

A _1: (2R.3S.4S5.5R.6R)-2-(( 2L A ) & )-6-(((3S.55.9R,10S,13R, 17R)-10, 13-t &l -17-((R)-6-w & 31

E-2-9)-2,3.4,5.6.7.9.10,11,12,13,15.16., 17-H EZH 7} 3| = 2-1H-Alo]| S 2 HEHa Bl G EA-3-2) 2 AN HE
gl 2 -2H-9 #-3,4 . 5-Eg Y EguiFoolES AZE

2,3,4,6-HEZ-0-zd-ZegEo] gl EgZzZ 2ol Eolu|to|E (2,3,4,6-tetra-0-benzoyl-
galactopyranosyl trichloroacetimidate, 2.3 g)¢} A =4 394 53 3}E (0.91 g)S HAAd 169 &4
17 22 WHo= whEAlA N uAZ 34 SHES 5SS, (78 = 71.1 %)

' NWR (300 MHz, Chloroform-d) & (ppm) : 0.58-0.70 (m, 3H), 0.81-0.90 (m, 9H), 0.93 (d, J = 6.78 Iz,
3H), 3.55-3.70 (br. s, 1H), 4.31 (t, J = 6.96 Hz, 1H), 4.40-4.45 (m, 1H), 4.68 (dd, J = 10.91, 7.14
Hz, 1), 4.91 (d, J = 7.86 Hz, 1), 5.58 (dd, J = 10.05, 3.3 Hz, 1H), 5.76 (dd, J = 10.23, 7.89 Hz,
M), 5.97 (d, J = 3.48 Hz, 1), 7.22-7.26 (m, 2M), 7.35-7.61 (m, 10H), 7.79 (d, J = 7.14 Hz, 2H), 7.96
(d, J=7.5Hz, 20), 8.03 (d, J=8.06 Hz, 2H), 8.10 (d, J = 7.14 Hz, 2H)

w7 2t (2R.3R,4S,5R.6R)-2-(((3S.55,9R,10S,13R,17R)-10,13-t]H| & -17-((R)-6-H| & S &} -2-2 )-
2.3.4.5.6.7.9.10,11,12,13 15,16, 17-H E& e 7}5| = 2 -1H-A S 2 E}H [a | AT E &l -3-2) & A] ) -6- (5] == A] H]
EHHEZS| =2 -20-9#-3,4,5-E8 2] Ax

A4 uAz FA gES

rlo
ok
i
o
il
rE
oo
>
2
¢

A 1A FES S9E (1.33 90 AAld 19 9A 33 2
FESAT. (& = 88.0 %)

1 c g

H NMR (300 MHz, Pyridine-ds) & (ppm) : 0.61-0.69 (m, 3H), 0.91 (s, 9H), 0.98-1.05 (m, 3H), 4.01 (br.
s, 1H), 4.15-4.24 (m, 2H), 4.49 (s, 3H), 4.60 (s, 1H), 4.97-5.05 (m, 1H).

A A _19: (2S,3R.4S,5R)-2-(((3S,5S,9R,10S,13R, 17R)-10, 13-t | & -17-((R)-6-H & F &+-2-¢ )-
2,3,4,5,6,7,9,10,11,12,13,15,16,17-H E & 7135 =2 -1H-Alo]| E2HEH [a | A FEAN-3-Y) S A HEH3| =2 -
2H-3&-3,4,5-E8 L9 AX

A 10 (25.3R.4S.5R)-2-(((3S.55.9R.10S.13R . 17R)-10,13-E] W &l -17-((R)-6-H & F &F-2-%] )-
2.3.4.5.6.7.9.10,11,12,13,15.16. 17-El Egtu| 7} 3| = 2 -1H-Alo]| Z 23 EH a] A G E A -3-A) LA H E g 3| =2 -
2H-9#-3.4.5-Ed]d EgulFdo|ES] AX

2,3,4-E8]-0-xd-2d 2 v}o] g2 EgZEZ ol Eon|HolE (2,3,4-tri-0-benzoyl-xylopyranosyl
trichloroacetimidate, 2.51 g)&F A|Zxo 3o|A =53 31E (0.91 g)& Ao 169 wA 13 e ¥vpHo
2 WS AA A aA R FA SEES S5 (58 = 85.4 %)

' NR (300 MHz, Chloroform-d) & (ppm) : 0.69 (t, J = 19.32 Hz, 6H), 0.82-0.94 (m, 15H), 3.66-3.75
(m, 2H), 4.45 (d, J = 7.68 Hz, 1H), 4.96 (d, J = 5.13 Hz, 1H), 5.28-5.35 (m, 2H), 5.75 (¢, J = 7.14
Hz, 1H), 7.32-7.40 (m, 6H), 7.49-7.54 (m, 3H), 7.96-8.05 (m, 6H)

A 2t (25.3R.4S.5R)-2-(((35.55.9R.10S.13R.17R)-10. 13-t M &l -17-((R)-6-H &l g &}-2-21 ) -
2.3.4,5.6,7,9,10,11,12,13,15,16, 17-HE g 73| E2-1H-A FEHEHa]|AHEA-3-A) S ADHEHS| = 2 -
2H-3]2+-3.4,5-E8 29 AXx
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oAl 1ellA
T (

3R (1.33 @) AAld 19 @A 33 & Wi o g wmSAA M4 uA2 TA FgES
skt 29.0

53
& %)

1H NMR (300 MHz, Pyridine-d;) & (ppm) : 0.61-0.73 (m, 3H), 0.88-0.91 (m, 9H), 0.94-1.01 (m, 3H), 3.82
(q, J =10 Hz, 1H), 3.97-4.05 (m, 2H), 4.28 (br. s, 2H), 4.40-4.48 (m, 1H), 4.94 (t, J=7.79 Hz, 1H)
A 1: AANZ SFEALAAH9-S (real-time polymerase chain reaction)

62 Al Wl 3

il

dolEof 10 % FBS7} H71¢l DMEM ®lA|E AFE-3}e] HaCaT MAEE 3 x 10 A/L=E ZolFT}.

U

5 g Fol

A uHx]i Aﬂ =]

l"

F TEA o] ARE FE EE EFAA 24 A B B wga

=

%01' 5

Ak, 24 Az F 7 oA &AS A ASaL D-PBSE A E F RNA-prep A9 (Bio—Zol, MA500, wlo]Q.A
)& AHEste]l RNAE ZEEsith. e F $RE S48k 5 pg RNAE AREste] cDNAE @Adstar g
cDNAZ 7} w4 fHzte]l wE Zglo]mel SYBR GREENS AME-3}¢] real-time PCRS St Ctats
AkEskolct.
[% 1]
Z2t0|H ME (5-3)
Forward tggaaaaaggaatccaggtg (AIEHZ 1)
VCAM-1 g9 g9 g9y = .
Reverse ccagcctgtcaaatgggtat (M EH= 2)
_ Forward ggacacagcaaatcccagtt (M EH= 3)
E-selectin
Reverse cacattggagccttttggat (MEH= 4)
Forward ttgcctctttggagaagete (A SRS 5)
MadCAM J J0A9RAD
Reverse aagtacgtggttccgtccag (MEHZ 6)

A 2: 54 99 =49 (ELISA)
ANBE A3 AEoA Z+ 54 dde] 4 AEE FA3sr] Yl ELISA 2dsle] a%S e,

o]2 93] HaCaT ME2 6-9 Zglo]Eo] 6 x 10 /Mo AXE/AZ 2313 24 A7F 2ok wjoF 349t 24 A7F

|
?&*Hﬁ%%%*hﬁﬂ“HW11ﬁﬁﬂ FE @2 Ao AL F 24 A7 ulF Fgick. o) F wjkE A
E o] viAE A3 VCAM-1, E-selectin, MadCAM ELISA kit (R&D system, Korea)S AF&3le] 7247z} o4& 54
skt
at7] 3 20 & Irge] AAlee sgEe] A4S FHsiit
[% 2]
A Al VCAM-1-(ECsp) E-selectin (ECso) MadCAM (ECsp)

2 4,05 uM 313uM 3.22 uM

5 16.54 uM 15.55 uM 16.67 uM

6 11.91 uM 1047 uM 11.03 uM

8 3.48 uM 25 uM 3.05 uM

10 3.28 uM 471 uM 3.93 uM

11 293 uM 3.1uM 3.46 uM

17 11.15 uM 10.7 uM 11.59 uM

18 18.27 uM 19.29 uM 14.79 uM

19 10.18 uM 10.53 uM 10.02 uM
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<110> ST PHARM CO., LTD.

SIHEdl

<120> Novel ergostenol and cholestenol derivatives

<130> P21010-STP
<160> 6

<170> KoPatentIn 3.0

<210> 1
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> VCAM-1 primer forward
<400> 1

tggaaaaagg aatccaggtg

<210> 2
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> VCAM-1 primer reverse
<400> 2

ccagcctgtc aaatgggtat

<210> 3
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> E-selectin primer forward
<400> 3

ggacacagca aatcccagtt

<210> 4
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> E-selectin primer reverse
<400> 4

cacattggag ccttttggat

<210> 5

<211> 20

20

20

20

20
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<212> DNA
<213> Artificial Sequence

<220><223> MadCAM primer forward

<400> 5

ttgcctcecttt ggagaagctc

<210> 6
<211> 20
<212> DNA

<213> Artificial Sequence
<220><223> MadCAM primer reverse
<400> 6

aagtacgtgg ttccgtccag

_27_
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