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(57) Abstract: The present invention makes it possible to inexpensively provide a branched multi-hydroxyl-protecting
oligomer that is represented by formula (1), can be synthesized via few reaction steps with a good yield by means of a
simple method, and is extremely effective in improving the solubility in water of a target compound. In
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formula (1), X is a reactive group, Y* to Y are at least one item selected from the group consisting of P, T, G, and A
represented by formula (3), mis 1, m' is an integer of 1-3, n is an integer of 0-9, and n' is an integer of 0-27 (except in
cases in which the compound represented by formula (1) is X-G, G, X-G1G,, X-G A1, or X-GA,).
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b) . (3c) R (3d) DR RUVTRUL, KREFRUEGTILFILELIDL
BRBENLERINDDLALKEB1TETHD, Re&ERIOBAEETILFIL
BETHD I ENFRELRBERTHY. —APKERFTHADNTILFILE
THD I EHFEREREERTH D, R RUVRUIAVLWLNBZTILFILEE
LT, R (3) OR2THBLAETIFIELZERICAVWEIENTES,

[0050]  LEiR#EEIE. BICBEHRELZBLTVWTE L, MO BEBHMELS LT
JvERRF. BERRF. RREF. AVREREFEONOTFVET; AFILE
CIFLE n—FOCLEZSOTILFILE; EZIVE, TYILE AFIL
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EoZILE, 7ORZINEFOT7IVSZIVE; TF-ILE, O E& 7
O/NVFENEFEOTILFZIE; 7z ZUVE, FI7FILEEDT ) —ILE;
AMNFUE INFVE TORFVE AV TORFUVE ThFVES
OFIVIAFVE; AFIVFAE, ITFILFAE, JOELFAE, TFILF
FTEZFEOTFIVFINFAERE, J2IIVFFE, FI7FIVFFEZFOT7 ) —ILF
FE; TEMNRVE ORI FRVE THY /AL AFIE ENO
ANFFVE RXRVVAIVAFOEEOT7OAOFVE; EYVDIE, FI=
WE, JUNE A5V YLE 3BV IINESOEREERE; 73
JEGKEBEE VT /E D hOELQENFEITFLND,

[0051] EEBX (1) IKHFTZ2mIE1 THBD, FAREPODIKR T ILFKEER
EXx)dT—IE, YT ThP, T, GRIZATHZHBEDTFER (1 a
) ~ (1d) TRINZEEMOWThAERD, FTEH. FERk (1 a)
XIERX (1 ¢c) TRINZPQEETIILFRKBERELS ) I —IFETHS

)

[0052] [1E21]

oz
H /
X C%——~C”//\\\‘OZ [ yb }————[ Y° ]-———[ yd } (1a)
\ m n n’
oz

(£ (1a) . X, Yo~Yo, Zom, m’ | nROn’ BEIER (1)
ERETHD, ]
[0053] [{£22]

. /———OZ b C d
{/\__ %[ el ][] o

[ (1b) . X Ye~Yd Z. m. m" | nROn’ [F@ETEERX (1)
EEETHY. RFIRER (3) EAHETH D, |
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[0054] [1523]

/—OZ b | — c | Yd
{uz Rt

m

(1c)
n

[ (Tc) . XL Ye~Yd Zo me m” [ nROn’ ([FaETEERX (1)
EEETHD (L. RN (1¢c) TREINDZEEYMHX-G,G,. X—-G,
Gow X=G A RUX=G,A,;THDHFEER) - ]

[0055] [1524]

X CH, \
0z [ Yb }-—-—-—-[ Y°© —[ Yd} (1d)
/ m’ n n’
——0O~7Z
m

[X (1d) A, X, Yo~Yd Z . m,. m’ | nRkRCGn’ FaiEEx (1)
EEETHB, ]

[0056] EEE=X (1 a) IZHWVWT. BlIZE m’ N1 THY, n&n’ HOTHY
. YOARERER (3) THRINBP, T. GXIXATHB TR (12’ ) T
RKINBEEYW (X—P, P, X=P,;T;. X=P;G;. X=P;A;) H
AFEPODIRE IV FKEEFRES ) Iv—& LTRH DV TV REBED—
DTHD, AFEPODIRE VIV FKEEFRES ) T7v—I1d, COBEICRE
INDEHED T,

[0057]
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[0058]

[1£25]

0z (1a')

0z ——oz

[R (1a’ ) . XIERIER (1) EEAETHY. ZRURaERIER (3
) EREZETH S, ]

AFEBEODRE T IV FKBEFRELS ) T —DBEHEE L TIRICRE
I, AIZIE FTERIBR (1) Oo&BY, 703K (X2=B rDifF
&) &R (4) TRINZTZIIA—IRT —OHEDI—FINERIBICE
YERIET 2 ENTES, £, TR (II) o&sY. M) 7OX R
(X2e=B r DBE) & T (4) THRINST7IIA—IR'—-OH&EDT
—TFTIVERISICEYBIET B ENTES, £/, TE /OO RY Y (Xe
=C | ®15) & TRk (4) TRINBZFII—IRT—0OHEDERRIN
ICLYRETEEETES, CNOLDORIGIEFARDFENFEICEAIN
%, XallBF3NOFVRFELTE, FHEICKERET. BEREFXIE
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AVREATTHZ, BONLDRETILFKEBEFRES) IV —ICBIT2E
HEXE, X (2) TRINZEDNSBIFENSBRINZ DA EL1/E
THY. PYIERISPIRT VIVEREEEZBEET>T. FIE0EHREXIC
BT 2 ENTEETH S,

[0059] [1£26]

X X
1—
o@< _R-OH °ﬁ< 1
/07 x@ /~0" O0—R'

[ (1) & XIZAIER (1) ERAETHY., X@G@NATVRFTHY.
RUE, TER (4) HOAZBNSERINZDRCEBTEOTILO-I
R'"—OHML—-—OHZRWEETH S, ]

[0060] [1527]

X X
xa R'-OH O—R'
B ] ( I I )
xa Xa ?1 O\R1
R

[ (II) &, XIZAIER (1) ERAETHY. X @G@NATVRFTHY.
RUE, TER (4) HOAZBNSERINZDRCEBTEOTILO-I
R'"—OHML—-—OHZRWEETH S, ]

[0061] [1528]

?>\ R'—OH ( )

xb R-0 O-R' 11

[X (1) &, XIEFiEexX (1) EEAETHY., X @ENOTFVRERFTHY,
RT—OHIX, TR (4) TRINBDTZIA—IDLRDIEHNSBIRIND
DR EET1ETH D, ]

[0062]
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[1£29]

e >0 00
o g e

[0063] H/BoHNIDIRETIIFKEERES) Iv—F. ENLEMEREIED
ZENTEDS, flzld, & (1) TRINZQEETIIFKEBEFREL) T
T—ILBITEEBEBREXN-—B re—0TsTHEZEEMICTSBE. Tk
B (IV) &by, BHEEYMTHZ TTORFIRYOKBEERIES
T CERAEEBLZENTES, Thbb, DIRRETILFRKBERELY T
T—&, BHLEEHEIMREINTRZERENMTERERERTH D, 2
MiEEYE L TFEKAH L& FETH Y . BKAMEEME LT,
TFOZRFIRY, LARS bO—IEOKBEEZET SR 7/ -t
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[0064]

[0065]

[0066]

[0067]
[0068]

BYMHIIFETH %,
[1:30]

OMe OMe
ﬂ'ii Z - fjlii\¢¢*\'l'L o
) OOH " > oI IR IV

[ (IV) A, Yo, Yo Yoo Yd mi m’ | nKRUn’ FE1EERN (1)
EEETHB, ]

EHEEMEBAT 2BONKRIT IV FKEEEREL Y Tv—& LT
RREINDBRBETILFRKBERELS) I —THoTHEDLRVD,
EHICRIGI 28RN S, BHLEDEBEIN TRZIEREFEFTLEIC
. HERERGERRET D ENFELRBERTH D, REETIHEE
LTRARDIEENMRAIND, BT I2ERAIITRIND EHY., HRE
BARICB T 2REEDVRREINTZROKBENE LD EICAS, Kb
T EEBHNICH T ZKBAMAMBROSEHALNREL D IS, AFEBOHIRE
TIVFKEEERES ) Tv—Id,. $KBEHEEMTH 2ENEEMDKAME
B EMRDFEBEICEBVEDTH S, Lich>T. DERETILFKEBERES
) I —H 5745 KAEE EFAIFERERERERTH D,
== g )

LR, EEGAIZBVTARBAEICEANICHAY 5, EHALLAEDE
ik, ThREEEBAL. BREIZLQLICZOEFRFEALE, BEICERLE
EHSAMIE. TRTARELERTH S, H NMREC NMRIL, JEOL JNN-ECS400%
FAWT, ZREN400MHz, 100MHz( TRIE L 7=,

[ERMLEH]

[1£31]

HO

P

o)
0.0
Al
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[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

A1 : (1-methyl-2,6, 7-trioxabicyclo[2.2.2]octan-4-y|)methanolid, T. J
effrey Dunn, William L. Neumann, Milorad M. Rogic, and Steven R, Woul

fe J. Org. Chem., 1990, 55, 6368-6373. (CBLEMN I N/EIRMTH S

[1£32]

Y
O/L‘ A2

A2 : (2s,5s)-2-methy -1, 3-dioxan-5-olik, W02020/255741A1MDEER1AIC T
AFHES,
[1£33]

HO

PN
,A<O
A3
A3 : (2,2-dimethyl-1, 3-dioxolan-4-yl)methanolik. TCI (BRm{bLAK T ZEHk
ANRt) HhOAFHES,
[1634]

HO

0_0

PNV

Ad : (2,2,5-trimethyl-1, 3-dioxan-5-yl)methanoliZ. Merck-Aldrichh 5

mikd & L TAFHES,
[1£35]

AYO A22

A22 : 1,3-bis((2,2-dimethyl-1, 3-dioxan-5-yl)oxy)propan-2-oli%, Nemot
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0o, Hisao; Kamiya, Masaki; Nakamoto, Aki; Katagiri, Ayato; Yoshitomi,
Kohsuke; Kawamura, Tomoyuki; Hattori, Hatsuhiko. Chem. Lett. 2010, 3
9, 856-857. ICECEDEIRIEATEKTE %,

[0078] [1136]

HO O

albs’

o X

0]

‘ﬁ/ A23

[0079] A23:1,3-bis((2,2-dimethyl-1,3-dioxolan-4-yl)methoxy)propan-2-oliL
. Synnovator ProductmSMERMmE L TAFEHE S,
[0080] [137]

Br
)
\f\o Br 3
[0081] B1:5,5-bis(bromomethyl)-2,2-dimethyl-1, 3-dioxaneix. ET 7 1 JL LF]
HHMERASEANSHRME L TAFHED,
[0082] [1138]

1
o]
Br

Br Br 1

[0083] C1: 3-(3-bromo-2,2-bis(bromomethyl)propoxy)prop-1-eneid, &EHEChemhe
reNMSHERMBE LTAFHES,
[0084] [1:39]

(\/OLO
/A(\Br

Br Br p
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[0085] D1 :2-(3-bromo-2,2-bis(bromomethyl)propoxy)tetrahydro-2H-pyraniZ.
KrFA2022-14977T DEE A CHRIET X 5,
[0086] [1-40]

o) °
H
o Yo

[,ETTN\Br [
- Br
r toluene g, Br
50°C
12h F1
[0087] E1:1,3-dibromo-2-(bromomethyl)-2-((methoxymethoxy)methyl)propaneid
. ERERREIE TN T, 3-bromo-2,2-bis(bromomethyl)propan-1-ol & 204 E D
dimethoxymethane® 7 2 4 — )L X DT it % 12BFFEIC & Y 80% INETH
EHES,
'H NMR (CDCl,;, 400 MHz): & 4.64 (s, 2H), 3.58 (s, 2H), 3.54 (s, 6H),
3.40 (s, 3H)
13C NMR (CDCl;, 100 MHz): & 97.0 (CH,), 66.8(CH,), 55.7(CH;), 43.6, (C)
, 34.6 (CH, x 3)

[0088] [{t41]

OMe
O x ‘ OMe
HO F

[0089] F1: (E)-4-(3,5-dimethoxystyryl)phenol (FFOZXFIL V) (&, TCI (
RRIERITEMAST) oA E LTAFHRES,

[0090] &Rkl 1
[¥70% KB1&ZIO—IR-0HD T —F UL K]

[0091] [1b42]

N I

0" Br gy Base 0~ O—R!

1

Br
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[0092]

[0093]

[0094]

[0095]

[0096]

73— R-0H (10 mmol) 1,3-dimethylimidazolidin-2-one (DMI)®
BAR(2-10 mL) ICKFRIEF MY DL (60% in/85 7 4 >) (10-20 mmol) ==
BTIA. SoMEIRE L, TORBRKICN LBT (30-40 mmol) Zh1A. 100
CTREBEHR LI, TORBBREZERICRL. 14 233K (30-40 mL
) A, BT FIL/ ML (1/1) (60-100 mL) THIKE L, BONMHE
WE% A & 3K (30-40 mLX2-3@]) THELEDSE, BERMELL, &
BEY)ATNAZ LAY NS 74— (MVZ Y /BT FIL=10/1-2/1
) TREL. BEEKRKILIIEKOENILEM %S/ (3.7-7.0 mmol, 37-70%
INZE),

BRI 2

[M)7AXRCIEFIT—IR-HO T —FILIERIE]
[1b43]

L
\L o
0 A(\o_R2
Br

é(\ rRon © Om?
Br Br ¢ — = R?

7 3—JL R&=0H (40-60 mmol) D1, 3-dimethylimidazolidin-2-one (DMI)

DEAR(2-10 mL) ICKFRIEFT M) DL (60%/35 7 14 >) (R-OHITX L T1.0H
E=40-60 mmol) ZZERTHMA. SNEEHL L, ZTOREBERICH LCT (30-4
0 mmol) ZA1X. 100CT—MEEEHE L, TORBBREERICREL, 17
VRTHK (3040 mL) ZMNA. BT FIL/MILT(1/1) (60-100 ml) THh
Bk, BONEEMBE A A K (30-40 nLa2-3E) THELZDOS
« OBERNE L, BERBZRAWTEANSIML (K1 maHg, #m=~100C)
EBENCFERLAZERERA7)LO—)L R-0H (<1 mmHg, J#AIX TR TI140-150CH2
E, 30-50 mmol) #[EURX L7z, BONLEEEY )AL ASLIORKNTS
74— (MLZV/BFEETFIL=4/1-1/1) THERL. EERROENLED
%187/-(6.50-7.40 mmol, R2-OH{Z¥f Lbased on conversionG65-74%INZK),
a3
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[0097]

[0098]

[0099]

[0100]

[0101]

[ERfI 2 THRONIACEMDIRT ) VL RIE]

[1b44]
A
(0] OH
/A(\O'RZ . /%\04?2
0 0~R2 9 O‘RZ
" pe

FYINI—=FIL(10 mmol) DXH J — )RR (40-60 mL)ICREED ) T4 (3
0-40 mmol) ZMMA7/. BONLBBRETI I VIR T TERETVRLS
BH¥L, TbSFR(M)TZZWNERRT 4 2)RZ VD L(0) (0.1-0.2 mmol
)EERTINA, 65CT8-2005AEBIE L, BBERZEZM4 MNEBL., BR%Z
BERREL CEBNEAYMESL, ThUEBEEFIORORIGICER L,
B 4
[T OO0k RY Y& 7L a—ILR-0HODERE R ]

[1£45]

OH
o) R3—OH

[E—

Cl R:0 OR?

7L 3—JLR3-0H (156 mmol) D1,3-dimethylimidazolidin-2-one (DMI)®D
AR (30 mL) ICKERIEA Y DA (130 mmol) ZANZ. 80°C TI0MEEHL =,
BoONEBBERALHCE LTAL, I /O RY (4.6 g, 50 mmol)D
1,3-dimethylimidazolidin-2-one (DMI);&& (5 mL)AE TN L7z, Boh /=%
B % 55°C TARFEIBIF L. I HIC80°CT225AEIB Lz, ERT. BABARK
ICA Z 32K (50-80 ml) ZFE. EffRT )L (200-300 nl) THIE L&
o BONABEAE A 4K (50-80 mLAE2-3E]) THELADE, RHE
BiE L7z, BAEBET. DM (K1 mmHg, ~100C) & BEICHEB LERET
JLO—JLR*-0H (<1 mmHg, 140-150C, ~56 mmol) %@ L 7=k, ZHEICLY
FMEEFT-ISKRAOBHIEEY (K1 mmHg, 200-210C) #1587/ (21.2-29.1
mmol, R3-OHIZXF L based on conversionT42.5-58. 45X =),
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[0102] &R%HBI5
[BBI3&E4TELNATILI—ILD N ILERI]
[0103] [1b46]

HO—R* >  TsO—R?

[0104]  77JLO—JLR*-O0H (1.4 mmol) DE) T ViFHKR(28.0 mmol)IT4-T X FIL 7 =
JEYTY (0.28 mmol) , ZDH MO K (2.8 mmol) #Z=;ETH
Z. 8-2085fEBR L, BONAERIGESYICKEZKERT M) D LBEMKEA
R (20 mL) SEEEET FI)L (40 nmb) % F X2B5E1BIHF L, Boh/ARE%
A 7 MK (30-40 mL%2-3E]) THELEDS, BERMELEL, ChE
RHEETIORORISICER L,

[0105] &H%ffl 6
[BRHI 1 XIEEHHIE TRONIEEMEZBMEEME DT —FILERE
]

[0106] [1£47]

OMe OMe
R5-X
B
O X=BrorOTs O
X OMe X OMe

HO

[0107] (1) X=0TsDHEE
TFOZAFILARUF (8.68 mmol) D N, N-TU XA FILHRIL LTI RiEim (15
mL) (CHEEKREEND Y D £L(17.36 mmol) & bS5 — RR-0Ts (7.23 mmol) %=
BTHIA, QCTIREER LA, TORBEBREZERICEL., 140X
K (40 mL) A, EFERTFI/MLT>(1/1) (100 nl) THE L, B5
Ni-BHEBAE A 4 V3K (40 nLX2[@) | KEEKFES b U LRFKER
(20 mL) DIETHEELDE, BlERWELL, BEESYASILAZL50
RNTS 74— (MLIV/EFBBTFIL=5/1-2/1) TREL. BEBRKDOE
It &M TH 2 EREA%BF7-(6.07-6.13 mmol, 70-84%IN=K),

[0108] (2) X=BrDiz&

R‘r’\o ‘

Fl
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FFORFILARUFT (15-20 mmol) D DMIIAMR (10-20 mL) (CoKERIEH V)

L (15-20 mmol) & R4b¥ R-Br (10 mmol) AFEBTHIA. 100°C T2085RS
Fr Lk, TORBEBREBRICEL. 14 UK (30-40 mL) %3FX,
BEEE T FIL/ ML (1/1) (60-100 mL) THIHE L=e BoNEEMBAE A £
VARHK (30-40 nL%2-3E]) THELALDOL. BERMELL, BEEZ YD
FILASLIATMNTST4— (MLIV/EFBBTFIL=10/1-3/1) THREL
. BERRFEREROBMIEEMTH 2 ERAE%1S7(6.1-8.0 mmol, 61-8
0%INE),

[0109] &pkfsl 7
[& M 6 TE LN EREEDRFRER ]

[0110] [1b48]

OMe

Rs OMe

OMe
o HO
HO

[0111] (1) BEILANY IRFILESERWVEEDRIGEME (n=0)

B 6 THRIEEY (10 nmol) O X%/ —)LiEE (10 nL) %= =BT
BLANLIERE (1-3 mol/L. 10 nL) ZINA2BEER LDSE. BOHNKE
BRERBEIRE L, JOBREE2-3EBYIRL T,

[0112] (2) BEILAINYVIRTILEZECHEDRIGEHE (n#0)

B 6 THRIEEY (10 nmol) O X%/ —)LiEE (10 nL) =BT
B LANSERE (1-3 mol/L, 10 mL) ZMX2BEIRHLIZDE. BONLE
BREBERME L, COBEZ2-3MEYRLEL, ZD%. REOFILY T
ATIVERIRE T1.2-2. 05 EDKEIEF N D LEMA Tz, BE/OT N
574 —T, ERPHF—RICEP LIOEHRE LR, BERMEL .

[0113] (3) BEHYOKAED TR ICEWEEDREEE
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[0114]

[0115]

[0116]

[0117]

BBESATAFUBIEHS L 2-7FO/ ) —)L/K=1/4-1/1) TREHEL
BMEEMTHIRREINELZEZS/-(8.5-9.8 mmol, INIHE85-98%),
EHEGI1~4, 8. 14RV1 8ICBV\WTIDIEEEAA W,

(4) BEMIEEMOKAEDN T2 TRWEEDEEE

BH ORI E2- T O/ ) —IISED LEBIRE L. T OB A pH= 7
UEICA2ETREBKRFTNIDLEMATL, BONELREBREZERL. B
TR SHERNE L B &M T Hh DERIRE S o @A %1572 (8.5-9.8 mmol,
IN=&85-98%), E=REFS5. 6. 10, 11, 13R}15~17ICHBVNTID
FBELEA UL,

EEH 1

&M 7TDER : PP,y

[1649]

&)
HO Br \I\O ‘2\v
o)

0.0 \T\/ﬁ 00
Al+ 0" Br pj, G117

BEREITICBEWVWT, R-0HE LTAZER L. BEEYMTHB611T2R/1

o

Chemical Formula: C;sH,sBr0Os
4-(((5-(bromomethyl)-2, 2-dimethy -1, 3-dioxan-5-y ) methoxy)methyl)-1-m
ethyl-2,6, 7-trioxabicyclo[2.2.2]octane

'H NMR (CDCl;, 400 MHz): & 4.00 (s, 6H), 3.73 (d, J = 12,0 Hz, 2H), 3
.69 (d, J =12,0 Hz, 2H),3.47 (s, 2H), 3.42 (s, 2H), 3.23 (s, 2H), 1.
46 (s, 3H), 1.41 (s, 3H), 1.40 (s, 3H).

3C NMR (CDCls;, 100 MHz): & 108.6 (C), 98.7 (C), 71.2 (CH,), 69.9 (CH,)
, 69.4 (CH;x3), 63.7 (CH,x2), 38.5 (C), 35.4 (CH,) 35.1 (C), 23.8 (CH
3), 23.5 (CHy), 23.4 (CHy).

[0118] [t&¥G118DEEK]
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[0119] [1650]

OMe
OMe
Br (0]

% %
\}\o 2\ OMe \1\0 0
L 2
O\FO OMe 00
G117 + HO Fl — G118

[0120] AmHIem (2) ICHEWVWT, R-XELT7AFEARAL. BMNIEEYTH B61
18%187=,

Chemical Formula: CsH,04

o]

(E)-4-(((5-((4-(3,5-dimethoxystyryl)phenoxy)methyl)-2, 2-dimethy -1, 3-
dioxan-5-yl)methoxy)methyl)-1-methyl-2, 6, 7-trioxabicyclo[2. 2.2]octane
'H NMR (CDCls, 400 MHz): & 7.44 (d, J = 8.8 Hz, 2H), 7.04 (d, J = 16.
0 Hz, 1H), 6.91 (d, J = 16.0 Hz, 1H), 6.88 (d, J = 8.8 Hz, 2H), 6.65
(d, J = 2.4 Hz, 2H), 6.38 (brt, J = 2.4 Hz, TH), 3.95 (s, 8H), 3.87-3
.75 (m, 10H), 3.48 (s, 2H), 3.18 (s, 2H), 1.47-1.40 (m, 9H).
3C NMR (CDCL,;, 100 MHz): & 161.1 (Cx2), 158.8 (C), 139.7 (C), 130.4
(C), 128.7 (CH), 128.0 (CHXx2), 126.9 (CH), 114.8 (CHx2), 108.6 (C),
104.4 (CHX2), 99.8 (CH), 98.6 (C), 71.0 (CH,), 70.0 (CH,), 69.5 (CH,X
3), 67.3 (CH,), 62.6 (CH,X2), 55.5 (CH;x2), 39.0 (C), 35.2 (C), 24.1
(CH;), 23.6 (CH;X2).

[0121] [E&¥G119DEEK]

[0122] [k51]

O\'LO
G118— OH OH G119
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[0123]

[0124]

[0125]

[0126]

BRHITD (2) ICBWT. GEfI6 THEEME LTE8%ER L.
BERLEMTHB6119%:F7=,
Chemical Formula: CosHss0s
(E)-2-((3-(4-(3, 5-dimethoxystyryl)phenoxy)-2, 2-bis(hydroxymethyl)prop
oxy)methyl)-2-(hydroxymethyl)propane-1, 3-diol
'H NMR (CD;OD, 400 MHz): & 7.48 (d, J = 8.8 Hz, 2H), 7.09 (d, J = 16.
0 Hz, 1H), 6.95 (d, J = 16.0 Hz, 1H), 6.95 (d, J = 8.8 Hz, 2H), 6.68
(d, J = 2.4 Hz, 2H), 6.37 (brt, J = 2,4 Hz, TH), 3.98 (s, 2H), 3.80 (
s, 6H), 3.70 (s, 4H), 3.57 (s, 6H), 3.52 (2H), 3.43 (2H).
3C NMR (CD;0D, 100 MHz): & 162,4 (CX2), 160.5 (C), 141.2 (C), 131.5
(C), 129.7 (CH), 128.8 (CHXx2), 127.5 (CH), 115.8 (CHX2), 105.3 (CH
X2), 100.4 (CH), 71.8 (CHy), 71.5 (CH;), 67.9 (CHy), 63.1 (CH,X3), 62
.4 (CHyX2), 55,7 (CH;x2), 47.1(C), 47.0 (C).
Ef) 2

Me&6127T0ERK : PGy ]
[1£52]

Br

Br

%
HO  ~q o \f\o 00
\(0\)\ A2+ \!\/C’\/KB' B1— \(0\)\ G127

BEBITICBEWT, R-0H& L TA2%ZER L. BREEWTHBG6127%15
Chemical Formula: C;3Hy;BrOs
5-(bromomethyl)-2, 2-dimethy [-5-((((2s, 5s)-2-methy -1, 3-dioxan-5-y ) ox
y)methyl)-1, 3-dioxane
'H NMR (CDCls;, 400 MHz): & 4.71 (q, J = 5.0 Hz, 1H), 4.18, (brd, J =
13.6 Hz, 2H), 3.86 (d, J = 12.0 Hz, 2H), 3.83 (m, 2H), 3.80 (d, J =1
2.0 Hz, 2H), 3.64 (s, 2H), 3.56 (s, 2H), 3.18 (m, 1H), 1.42 (s, 3H),
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[0127]
[0128]

[0129]

1,42 (s, 3H), 1.34 (d, J = 5.2 Hz, 3H).

13 NMR (CDCL,, 100 MHz): & 99.1 (CH) 98.6 (C), 71.3 (CH), 68.4 (CH,X
2), 68.1 (CHy), 63.9 (CH,x2), 38.5 (C), 36.2 (CH,), 23.8 (CH,), 23.7 (
CHy), 21.2 (CH,).

L &¥G128D &R ]

[1£53]

OMe
‘ome
Br 0

o OMe /j<
0
\|\0 0\(\0 OMe \I\O 0\(\0
0)\ G127 + HO F1 — 0& G128

BRBI6D (2) ICHEVWT, R-Br& LTGI27T2ER L. BHELEWTH 26
128% 18 7=,
Chemical Formula: CugHs50s
5-((4-((E)-3,5-dimethoxystyryl)phenoxy)methyl)-2, 2-dimethy [-5-((((2s,
5s)-2-methyl-1, 3-dioxan-5-yl)oxy)methyl)-1, 3-dioxane
'H NMR (CDCls, 400 MHz): & 7.41 (d, J = 8.8 Hz, 2H), 7.01 (d, J = 16.
0 Hz, 1H), 6.90 (d, J = 8.8 Hz, 2H), 6.88 (d, J = 16.0 Hz, 1H), 6.63
(d, J = 2.4 Hz, 2H), 6.35 (brt, J = 2,4 Hz, 1H), 4.64 (q, J = 4.8 Hz,
1H), 4.10 (d, J = 11,6 Hz 2H), 4.05 (s, 2H), 3.90 (s, 4H), 3.78 (s,
11.6 Hz, 2H), 3.59 (s, 2H), 3.06 (m, TH), 1.43 (s,

6H), 3.72 (d, J
6H), 1.29 (d, J = 4.8 Hz, 3H).

3C NMR (CDCls, 100 MHz): & 160.9 (Cx2), 158.8 (C), 139.6 (C), 130.0
(C), 128.6 (CH), 127.7 (CHX2), 126.5 (CH), 114.8 (CHX2), 104.2 (CH
X2), 99.6 (CH), 98.9 (CH), 98.2 (C), 71.3 (CH), 68.2 (CH,X2), 67.6 (
CHy), 67.3 (CHy), 62.5 (CH,X2), 55.2 (CH;x2), 38.8 (C), 23.9 (CHy), 23
.6 (CHy), 21.0 (CHy).

[0130] [1t&¥G129D&HK]



WO 2025/023235 33 PCT/)JP2024/026267

[0131] [1E£54]

SO %
T:;E\ ‘TT\OH

G128— OH G129

[0132] &BI7D (1) IZBWVWT, GHI6 TRIEWE LT28%ZFER L.
BERLEMTH B6129%1F7=,
Chemical Formula: C,H5,04
(E)-2-(((1,3-dihydroxypropan-2-yl)oxy)methyl)-2-((4-(3, 5-dimethoxysty
ry l)phenoxy)methyl)propane-1, 3-diol
'H NMR (CD;OD, 400 MHz): & 7.48 (d, J = 8.8 Hz, 2H), 7.09 (d, J = 16.
0 Hz, 1H), 6.95 (d, J = 16.0 Hz, 1H), 6.95 (d, J = 8.8 Hz, 2H), 6.68
(d, J = 2.0 Hz, 2H), 6.37 (brt, J = 2,0 Hz, TH), 4.00 (s, 2H), 3.81 (
s, 6H), 3.77-3.68 (m, 7H), 3.68-3.52 (m, 4H).
3C NMR (CD,0D, 100 MHz): & 162.4 (CXx2), 160.4 (C), 141.1 (C), 131.4
(C), 129.7 (CH), 128.8 (CHXx2), 127.5 (CH), 115.8 (CHX2), 105.3 (CH
X2), 100.4 (CH), 83.1 (CH), 70.1 (CH,), 67.7 (CH,), 62,4 (CH,x4), 55,
7 (CHyx2), 47.0 (C).

[0133] EH&EHI3

Me&YGI3TDERK : P, A,
[0134] [155]

Br
o/j<
HO Br \1\0 o)

o) O

) 0
%OAB + \I\O Br ;- A\‘OG137

[0135] A&MBI1ICHEWT, R-0HE L TA3%ER L. BRLEMTH 2613715
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[0136]
[0137]

[0138]

Chemical Formula: C;,H,;BrOs
5-(bromomethy 1)-5-(((2, 2-dimethy -1, 3-dioxolan-4-yl)methoxy)methyl)-2
, 2-dimethyl-1, 3-dioxane-methane (1/1)
'H NMR (CDCL,;, 400 MHz): & 4.25 (m, 1H), 4.10-3.30 (m, 12H), 1.50-1.2
0 (m, 12H).
3C NMR (CDCls, 100 MHz): & 109.5 (C), 98.7 (C), 74.7 (CH), 72.4 (CH,)
, 71.2 (CHy), 66.8 (CHy), 63.9 (CH,x2), 38.6 (C), 36.0 (CHy), 26.9 (CH,
), 25.6 (CHs), 24.2 (CH;), 23.2 (CH,).

b &#6138D & AKX ]

[1£56]

& 0

OMe o
3 OMe oj\o
g\ G137 + HO ~ G138

Fl1—

BERHI6D (2) ICBWVWT, R-X&E LTH37TEFERL. BMEEHTH BG61
BEF,
Chemical Formula: CzpH,e04
H NMR (CDCl;, 400 MHz): & 7.43 (d, J = 8.8 Hz, 2H), 7.03 (d, J = 16.
0 Hz, 1H), 6.91 (d, J = 8.8 Hz, 1H), 6.90 (d, J = 16.0 Hz, 2H), 6.65
(d, J =2.4Hz, 2H), 6.37 (brt, J = 2.4 Hz, TH), 4.27-4.16 (m, 1H), 4
.02 (s, 2H), 4.01-3.96 (m, 1H), 3.86 (s, 4H), 3.82 (s, 6H), 3.75-3.64
(m, 1H), 3.62-3.40 (m, 4H), 1.44 (s, 3H), 1.43 (s, 3H), 1.39 (s, 3H)
, 1.33 (s, 3H).
1C NMR (CDCL,, 100 MHz): & 161.1 (Cx2), 158.9 (C), 139.8 (C), 130.2
(C), 128.8 (CH), 127.9 (CHX2), 126.7 (CH), 114.,9 (CHX2), 109.4 (C),
104.4 (CHx2), 99.7 (CH), 98.5 (C), 74.7 (CH), 72.4 (CH,), 71.0 (CH,),
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67.3 (CH,), 66.8 (CH,), 62.7 (CH,), 62.7 (CH,), 55.5 (CH;X2), 39.0 (C)
, 26.8 (CHy), 25.6 (CH;), 24.6 (CHy), 23.1 (CH).

[0139] [{t&¥GI39DERK]

[0140] [1b57]

X8 )
N

)YO HO
G138~ HO G139

[0141] &xBI7D (1) IZBWT, aHI6 TRIeWE LTH3BZMFER L.
BMEEMTH B6139% 18,
Chemical Formula: C,H5,04
(E)-3-(3-(4-(3, 5-dimethoxystyryl)phenoxy)-2, 2-bis(hydroxymethyl)propo
xy)propane-1,2-diol
'H NMR (CD;OD, 400 MHz): & 7.42 (d, J = 8.8 Hz, 2H), 7.04 (d, J = 16.
4 Hz, 1H), 6.91 (d, J = 8.8 Hz, 2H), 6.89 (d, J = 16.4 Hz, 1H), 6.65
(d, J = 2.0 Hz, 2H), 6.35 (brt, J = 2,0 Hz, TH), 3.96 (s, 2H), 3.80-3
.73 (m, 1H), 3.76 (s, 6H), 3.70 (s, 4H), 3.65-3.41 (m, 6H).
3C NMR (CD;0D, 100 MHz): & 162.4 (CXx2), 160.4 (C), 141.1 (C), 131.4
(C), 129.7 (CH), 128.8 (CHXx2), 127.5 (CH), 115.8 (CHX2), 105.3 (CH
X2), 100.4 (CH), 72.6 (CH,), 70.8 (CH), 70.1 (CH,), 66.5 (CHy), 63.1 (
CHy), 61.1 (CH,X2), 54,5 (CH;X2), 46.8 (C).

[0142] Ef&f 4

e &EYHINBDER - P, P ;]
[0143]
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[1£58]

o
Br Br oc1+ O\fOA1—>O\fOO\fO H115
[0144] &EBI2ICHEWT, R-0HE LTAIZER L. BELEWTH 2H115%5
Chemical Formula: C,gHyus0;5
4,4 -(((2-((allyloxy)methyl)-2-(((1-methyl-2, 6, 7-trioxabicyclo[2. 2. 2]
octan-4-y)methoxy)methyl)propane-1,3-diyl)bis(oxy))bis(methylene))bi
s(1-methyl-2,6, 7-trioxabicyclo[2.2.2]octane)
'H NMR (CDCl;, 400 MHz): & 5.82 (ddt, J = 5.6, 10.4, 17.6 Hz, 1H), 5.
28-5.14 (m, 2H), 4.00 (s, 18H) 3.90 (ddd, J = 1.2, 1.2, 5.6 Hz, 2H),
3.30-3.11(m, 14H), 1.46 (s, 9H).
3C NMR (CDCl;, 100 MHz): & 134.6 (CH), 117.0 (CH,) 108.6 (Cx3), 72.3
(CHz), 70.3 (CH;x3), 69.8 (CH;Xx3), 69.4 (CH;x9), 68.5 (CHy), 45.7 (C
), 35.2 (CXx3), 23.5 (CH;Xx3).
[0145] [{b&¥H116DERK]
[0146] [1£59]

H116

[0147] &EHIS EERICLT, BR7VIERBZT>T. BMIEEHTH HHI16
TG T,
Chemical Formula: CuHy045

3-((1-methyl-2,6, 7-trioxabicyclo[2. 2. 2]octan-4-y )methoxy)-2, 2-bis(((
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T-methy -2, 6, 7-trioxabicyclo[2. 2. 2]Joctan-4-yl)methoxy)methyl)propan-1
-ol
'H NMR (CDCl,, 400 MHz): & 3.97 (s, 18H), 3.56 (d, J = 5.6 Hz, 2H), 3
.30 (s, 6H), 3.16 (s, 6H), 1.98 (t, J = 5.6 Hz, 1H), 1.45 (s, 9H).
3C NMR (CDCls, 100 MHz): & 108.7 (Cx3), 71.2 (CH,X2), 70.1 (CH,X2),
69.5 (CH;X11), 63.7 (CHy), 45.7 (C), 35.2 (CX3), 23.5 (CH;Xx3).
[0148] [{L&EMHITDERK]
[0149] [1k60]

H116+Ts-Cl — H117

[0150] &MABEISICHWT, R-0HE L THI6AFER L. BMLEHTHBHITEE
7oo HUTIXARFEEM A T D E ERORIGICER L7,

[0151] [{b&¥H118D & A ]

[0152] [{k61]

2 00 . 25" °f
oYo éfao - OMe o\fo & \foo

H117+ Fl1— H118

[0153] &mBI6D (1) ICHWT, R-0Ts& LTHINTAERA L, BMILEYMTHD
H118% 187, HIBIZMEBEME ZDF FRORIGICHER L7,

[0154] [{&¥HI19D &R ]

[0155]
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[1£62]

OMe

oo A,
ﬁ%(% o

0 /[\
2y r° °
B o e
Yoopo MO e 1 oy O O
H118 — HO H119

[0156] &MBI7D (2) ICBEWT, &6 TRHREIEEME LTHINBEER L.
BERLEMTH BHI9%:F 7=,
Chemical Formula: CsgHss0:5
(E)-2,2" -(((2-((4-(3,5-dimethoxystyryl)phenoxy)methyl)-2-((3-hydroxy-
2, 2-bis(hydroxymethyl)propoxy)methyl)propane-1,3-diyl)bis(oxy))bis(me
thylene))bis(2-(hydroxymethyl)propane-1,3-diol)
'H NMR (CD;OD, 400 MHz): & 7.47 (d, J = 8.8 Hz, 2H), 7.08 (d, J = 16.
0 Hz, 1H), 6.94 (d, J = 16.0 Hz, 1H), 6.94 (d, J = 8.8 Hz, 2H), 6.67
(d, J = 2.0 Hz, 2H), 6.36 (brt, J = 2,0 Hz, TH), 4.00 (s, 2H), 3.80 (
s, 6H), 3.65-3.50 (m, 24H), 3.47-3.40 (m, 6H).
3C NMR (CD;0D, 100 MHz): & 162.4 (Cx2), 160.6 (C), 141.1 (C), 131.3
(C), 129.7 (CH), 128.9 (CHX2), 127.5 (CH), 115.9 (CHX2), 105.3 (CH
X2), 100.5 (CH), 72.6 (CH,x2), 72,0 (CH,x2), 68.0 (CH,), 63.5 (CH,X
7), 63.3 (CH;x2), 63.0 (CH,Xx2), 55.8 (CH;Xx2), 47.1 (C), 46.9 (CX3).
[0157] =EJEHl 5
b &E¥HI23D &K : PGl
[0158] [1k63]

[
ﬁ S
0 /_SO %
Br HO
Br/;g \(()\/OKAZ—) 0)_0 OTO

C1+ H123
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[0159]

[0160]
[0161]

[0162]

BRHI2I1ICEWT, R-0HE LTA2%ZER L. BNLEMTH 2H123%5
Chemical Formula: CyHy04,

(25,2’ S,5s,5"s)-5,5 -((2-((allyloxy)methy )-2-((((2S, 5s)-2-methy -1, 3
—-dioxan-5-yl)oxy)methy ) propane-1,3-diyl)bis(oxy))bis(2-methyl-1, 3-di
oxane)

'H NMR (CDCl;, 400 MHz): & 5.89 (ddt, J = 5.6, 10.4, 17.2 Hz, 1H), 5.
24 (ddd, J = 1.6, 1.6, 17,2 Hz, 1H, one of CH;), 5.11 (ddd, J = 1.6, 1
.6, 10.4 Hz, 1H, one of CH,), 4.68 (q, J = 4.8 Hz, 3H),4.14 (dd, J =1
.6, 12.4 Hz, 6H), 3.97 (ddd, J = 1.6, 1.6, 5.6 Hz, 2H), 3.77 (dd, J =

1.6, 12.4 Hz, 6H), 3.62-3.57 (m, 8H), 3.19 (m, 3H), 1.31 (d, J = 4.8
Hz, 9H).
3C NMR (CDCl;, 100 MHz): & 135.5 (CH), 116.1 (CH,), 99.0 (CHX3), 72.
3 (CHy), 71.2 (CHX3), 69.3 (CH,), 68.6 (CH,X6), 67.7 (CHy;X3), 45.7 (
C), 21.2 (CH;Xx3).

[{t&#H123 DERK]

[1£64]

o
o

o]
0 Y—
L<i o]

2 ;
ale
Br B )_ ° T

(o]
(o
" D1+ T:;*‘

ERFI2ICHEWNT, M) T7OI RELTDI, R-0HE LTA2%AERAL. BM
Ib&¥TH BHI23 AEBf-,

A2— H123’

Chemical Formula: CusH,,0,

'H NMR (CDCls;, 400 MHz) d 4.68 (q, J = 4.8 Hz, 3H), 4.62 (¢, J = 4.8 H
z, MH), 4.13 (brd, J = 12,0 Hz, 6H), 3.87 (d, J = 9.2 Hz, 2H), 3.77 (
brd, J = 12,0 Hz, 6H), 3.62 (s, 6H), 3.90-3.33 (m, 1H), 3.51 (d, J =
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9.2 Hz, 1H), 3.53-3.44 (m, 1H), 3.21-3.19 (m, 3H), 1.75-1.42 (m, 6H),
1,29 (d, J = 4.8 Hz, 9H).
130 NMR (CDCl;, 100 MHz) d 98.8 (CH), 98.7 (CH X 3), 70.9 (CH X 3), 6
8.4 (CH, X 3), 68.2 (CH, X 3), 67.5 (CH, X 3), 66.4 (CHy), 61.6 (CH,),
45.1 (C), 30.4 (CHy,), 25.3 (CH,), 20.9 (CH, X 3), 19.2 (CH,)

[0163] [1L&4H128" * DARK]

[0164] [{£65]

|
o
)|
0
~

Sud
oy S

A2— )——O H123”’

(o]
k0
/,L(\Br

Br Br g1+

[0165] &mEAI2ICBWT, M) T7O3X F&LUTEL R-0HE LTA2ZER L. B
{tEYITH BHI123 W A5,
Chemical Formula: C,,H,004,
(25,2’ S,5s,5" s)-5,5 - ((2-((methoxymethoxy)methy 1)-2-((((2S, 5s)-2-meth
yl-1, 3-dioxan-5-y ) oxy)methyl)propane-1, 3-diyl)bis(oxy))bis(2-methy -
1, 3-dioxane)
'H NMR (CDCl;, 400 MHz): & 4.69 (q, J = 5.2 Hz, 3H), 4.62 (s, 2H), 4.
14 (brd, J = 12.4 Hz, 6H), 3.78 (brd, J = 12,4 Hz, 6H), 3.68 (s, 2H),
3.60 (s, 6H), 3.35 (s, 3H), 3.23-3.17 (m, 3H), 1.30 (d, J = 5.2 Hz,
9H).
3C NMR (CDCl,, 100 MHz): & 99.0 (CHX3), 97.1 (CH,), 71.3 (CHX3), 68
.6 (CH,x6), 67.5 (CH,;x3), 67.0 (CHy), 55.2 (CH;), 45.4 (C), 21.2 (CH,
X3).

[0166] [{&¥H124D & A ]

[0167]
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[1£66]
A 0
Ok‘; _<:Z>__ Hok(; __<:o>__
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e e
fo T H123 _))~0 T H124

[0168] &MBI3 EE#ICLT, R7VIERIEZTT>T. BRIELEYTH BH124
=5,
Chemical Formula: CusH504
3-(((2S, bs)-2-methy -1, 3-dioxan-5-y ) oxy)-2, 2-bis((((2S, bs)-2-methyl-
1, 3-dioxan-5-yl)oxy)methyl)propan-1-ol
'H NMR (CDCls, 400 MHz): & 4.70 (q, J = 5.2 Hz, 3H), 4.20-4.10 (m, 6H
), 3.85-3.74 (m, 8H), 3.64 (s, 6H), 3.26-3.21 (m, 3H), 3.20 (t, J =5
.2 Hz, 1H) , 1.31 (d, J = 5.2 Hz, 9H).
3C NMR (CDCls, 100 MHz): & 99.0 (CHX3), 71.0 (CHX3), 68.5 (CH,X3)
,68.3 (CH;X6), 65.2 (CHy), 45.4 (C), 21.1 (CH;X3).

[0169]1 [{L&¥HI2T D&ERK]

[0170] [1867]

Ho}<0 _<:§__ Tso?<0 _Ct}_
o K‘-’\ o (‘v’\
c}/__é OTO o)/__og OTO

Hi24 — H127’

[0171] &EBISICHEWT, R-0HE L THI24%ER L. BMELEMTH BH12T %
187z, H127 (3B E M Z T DX FRORIGICHER L 7,

[0172] [{t&%IH128 DERK]

[0173]
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[1£.68]
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H127’ F1 H128’

[0174] &BI6d (1) ICBWT, R-0Ts& LTHI27T %A{FRAL. BRILEEYWTH
ZH128 %187,
Chemical Formula: CssHsp045
(25,2’ S,5s,5"s)-5,5 -((2-((4-((E)-3, 5-dimethoxystyryl)phenoxy)methyl)
-2-((((2S, bs)-2-methyl-1, 3-dioxan-5-y ) oxy)methy ) propane-1, 3-diyl)bi
s(oxy))bis(2-methyl-1, 3-dioxane)
'H NMR (CDCls, 400 MHz): & 7.43 (d, J = 8.4 Hz, 2H), 7.03 (d, J = 16.
0 Hz, 1H), 6.91 (d, J = 8.4 Hz, 2H), 6.89 (d, J = 16.0 Hz, 1H), 6.65
(d, J = 2.4 Hz, 2H), 6.37 (brt, J = 2,4 Hz, 1H), 4.68 (q, J = 5.2 Hz,
3H), 4.18 (s, 2H), 4.17-4.09 (m, 6H), 3.83 (s, 6H), 3.81-3.70 (m, 12
H), 3.21 (m, 3H), 1.30 (d, J = 5.2 Hz, 9H).
3C NMR (CDCls;, 100 MHz): & 161.0 (Cx2), 159.0 (C), 139.9 (C), 129.9
(C), 129.1 (CH), 127.8 (CHX2), 126.5 (CH), 115.1 (CHX2), 104.4 (CH
X2), 99.8 (CH), 99.1 (CHx3), 71.4 (CHX3), 68.7 (CH,X6), 67.6 (CH,
x3), 67.5 (CH,), 55.5 (CH;x2), 45.7 (C), 21.3 (CH;X3).

[0175] [{b&¥H1250D & Ak ]

[0176] [1£69]

o
HO O_C - HOL _<:OH

0 ° k OH

o o
~ S o X
o )>0._0 r—g
P Y HO ) OH OH
H124 — HO H125
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[0177] H124 (9.5 mmol) @ 7KE&EKR(9.5 mL)(Camberlyst-15 (Merck-Aldrich,
ZIVRVBERE 2 nmol/g) (48 mg) ZMNA. 100CT—HiB#H Lz, BBRER
BL. WREBEREL TENLEYTHDHI2B%G, ThIALBRET
WRDRIGICER U7z,

[0178] [{E70]

o
fo) 0
o{ Y HO OH
ko ° kc}{o”
° o2
o/_so o}
HO OH OH
)_ o T H123 — /H_Og H125

[0179] [1E71]

o}
b
o 0 OH
k(;{o}— Hok(;{on
Je o
Tafs gy
H123” — HO H125

[0180] ZF7=. H123 M SHHI2SADERM EHI23 7 MHHIZBADERE LGB R F—
LIZELTITo 7,

[0181] [{b&¥H126MDEEK]

[0182] [1b72]

HO OH HO o o)<
k(){o” ko{o
o o)

PS ~ N

0O )O0_O

Ho:é OH OH e <
[0183] H125 (8.12 mmol) @ ML TV BKR(20 mL)IC2,2-U X ¥ Oy (7
3.08 mmol) & amber lyst-15 (Merck-Aldrich, RJLREEE 2 mmol/g) (81.2

mg) ZHNZ. 85CTAY /- %EBELANL2AFERH L, BonR
BREERTEARL, BLBRICN)IFILTIY (1 ) ZHARERNE

H125 — H126
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[0184]
[0185]

[0186]

[0187]
[0188]

[0189]

Lize BONERERBED Y ATV ASLIOR NI ST 4— (ML Y /B
ITFIL=1/1-1/4) THEHEL. EERROBENILEWHI26% 157 (5.28 mmol,
H122/ 53T TYREKS2, 8%).

Chemical Formula: C23H42010
3-((2,2-dimethyl-1, 3-dioxan-5-y ) oxy)-2, 2-bis(((2, 2-dimethyl-1, 3-diox
an-5-yl)oxy)methyl)propan-1-ol

'H NMR (CDCls, 400 MHz): & 3.95 (dd, J = 4.0, 12,0 Hz, 6H), 3.74 (dd,
6.0, 12.0 Hz, 6H), 3.69 (brd, J = 4,0 Hz, 2H), 3.51 (s, 6H), 3.4-3.3
0 (m, 3H), 2.99 (brt, 1H), 1.41 (s, 9H), 1.40 (s, 9H).

3C NMR (CDCls, 100 MHz): & 98.3 (CX3), 70.9 (CHX3), 68.4 (CH,X3),
64.5 (CH,), 62.6 (CH,Xx6), 45,2 (C), 23.9 (CH;x3), 23.5 (CH;X3).

L &¥H127 D& AR ]
[1673]

HO o—<:%< TsO 0_<:9<
ko © ko ©
N ° N

o/_go o oﬁgo o

——\-0 7S H126 + Ts-Cl — AYO 7 H127

ERRBISICHBWT, R-0HE LTHI26%FEA L. BMEEMTH BHI127%215
foo HI2TIGABREE M % T D FRDORIGICHER L 7,

[t &#H128D & Ak ]
[1£74]

TsO 0
k‘l{°’< Que (@%\qo/
o D, T2
H127 F1 H128

a6 m (1) IZBWT, R-0Ts& LTHI27ZERA L. BEMEEMTH S
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[0190]
[0191]

[0192]

H128 %15 7=,

Chemical Formula: CggHs0;;

(E)-5,5 -((2-((4-(3, 5-dimethoxystyryl)phenoxy)methyl)-2-(((2, 2-dimeth

yl-1, 3-dioxan-5-y ) oxy)methyl)propane-1, 3-diyl)bis(oxy))bis(2, 2-dimet

hy -1, 3-dioxane)

'H NMR (CDCls;, 400 MHz): & 7.42 (d, J = 8.8 Hz, 2H), 7.03 (d, J = 16.

4 Hz, 1H), 6.90 (d, J = 16.4 Hz, 1H), 6.89 (d, J = 8.8 Hz, 2H), 6.65
(d, J = 2.4 Hz, 2H), 6.38 (brt, J = 2,4 Hz, 1H), 3.98 (s, 2H), 3.93 (

dd, J = 4.4, 12,0 Hz, 6H), 3.83 (s, 6H), 3.68 (dd, J = 6.4, 12,0 Hz,

6H), 3.57 (s, 6H), 3.44-3.34 (m, 3H), 1.40 (s, 9H), 1.38 (s, 9H).

3C NMR (CDCl;, 100 MHz): & 161.1 (Cx2), 159.1 (C), 139.8 (C), 130.1
(C), 128.9 (CH), 127.9 (CHX2), 126.6 (CH), 115.0 (CHX2), 104.4 (CH
X2), 99.7 (CH), 98.3 (Cx3), 71.0 (CHX3), 67.2 (CH;X3), 66.7 (CHy),
62.7 (CH,X6), 55.5 (CH;x2), 45.4 (C), 24.6 (CH;x3), 22.9 (CH;X3).
[t &#H129D & X ]

[1£75]

OMe

e B

\¥Ttr PN Ho ™~ 0 O “Son
0 0._.0 HO
PN H128 — OH OH H129

ERBI7TO (1) ITBWT, &Hl6 THELEEYE L THI28%FEA L.
B#{E &M TH HH129% 57,
Chemical Formula: C30H44012
(E)-2,2" -((2-(((1, 3-dihydroxypropan-2-y l)oxy)methy l)-2-((4-(3, 5-dimet
hoxystyryl)phenoxy)methyl)propane-1, 3-diyl)bis(oxy))bis(propane-1, 3-d
iol)
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[0193]

[0194]

[0195]

'H NMR (CD,0D, 400 MHz): & 7.46 (d, J = 8.8 Hz, 2H), 7.08 (d, J = 16.
0 Hz, 1H), 6.94 (d, J = 8.8 Hz, 2H), 6.93 (d, J = 16.0 Hz, 1H), 6.67

(d, J = 2.0 Hz, 2H), 6.36 (brt, J = 2,0 Hz, TH), 4.07 (s, 2H), 3.80 (
s, 6H), 3.76-3.69 (m, 6H), 3.67-3.52 (m, 12H), 3.44-3.35 (m, 3H).

3C NMR (CD,0D, 100 MHz): & 162.5 (CXx2), 160.5 (C), 141.2 (C), 131.5
(C), 129.7 (CH), 128.8 (CHX2), 127.5 (CH), 115.9 (CHX2), 105.3 (CH

X2), 100.4 (CH), 83.0 (CHX3), 69.6 (CH,Xx3), 68.0 (CH;), 62.4 (CH,X6
), 55.7 (CH;Xx2), 46.9 (C).

Ehef5l 6
[t &¥HI35DERK : P, As]
[1£76]
5
° [o)
\Lo HO 0% _g_\o

. @‘i X

o}
Br Br (14 )< A3—

BREI2ICEWVWT, R-0HE L TA3ZER L. BRNEEYMTH BHIB LR/

H13b

Chemical Formula: CusHu04

4,4 -(((2-((allyloxy)methyl)-2-(((2, 2-dimethyl-1, 3-dioxolan-4-y l)meth

oxy)methyl)propane-1,3-diyl)bis(oxy))bis(methylene))bis(2, 2-dimethyl-

1,3-dioxolane)--methane (1/1)

'H NMR (CDCl;, 400 MHz): & 5.93-5.80 (m, 1H), 5.28-5.10 (m, 2H), 4.26

-4,17 (m, 3H), 4.03 (dd, J = 6.4, 8.0 Hz, 3H), 3.95-3.90 (m, 2H), 3.7

5 (dd, J = 6.4, 8.0 Hz, 3H), 3.53-3.37 (m, 14H), 1.41 (s, 9H), 1.36 (

s, 9H).

3C NMR (CDCls;, 100 MHz): & 135.0 (CH), 116.1 (CHy) 109.1 (CX3), 74.5
(CHx4), 72,2 (CH,X3), 70.2 (CH,x3), 68.8 (CH,), 66.8 (CH,x3), 45.6
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[0196]
[0197]

[0198]

[0199]
[0200]

[0201]

[0202]
[0203]

(C), 26.7 (CH,X3), 25.5 (CH,X3).

[t &¥H136 D& K ]
[1677]

y

(o} HO

O%o—g_\o 0%030_\0
(£~ o X< 0 Pl

0 0 0 O

o~ \[0>< s — o1 KE0>< H136

ERFI3ERBRICLT,. 7PV ILVERIGEIT> T, BW{LEYTH BHH136
wigl.

Chemical Formula: C23H42010
3-((2,2-dimethyl-1, 3-dioxo lan-4-y l)methoxy)-2, 2-bis (((2, 2-dimethy -1,
3-dioxolan-4-yl)methoxy)methyl)propan-1-ol
'H NMR (CDCls, 400 MHz): & 4.28-4.14 (m, 3H), 4.10-3.98 (m, 4H), 3.78
-3.60 (m, 4H), 3.54-3.40 (m, 12H), 3.25-2.84 (m, 1H), 1.40 (s, 6H), 1
.40 (s, 3H), 1.34 (s, 9H).
3C NMR (CDCls, 100 MHz): & 109.5 (CXx2), 109.4 (C), 74.7 (CHX3), 72.
5 (CH,x2), 71.9 (CH,), 70.2 (CH,), 66.9 (CH,), 66.7 (CH,x2), 65.4 (CH,
), 45.5 (C), 26.9 (CH;X3), 25.5 (CH;X3).
e &#H137D & k]
[1678]
HO TsO
0/%_/0}0 0%0}0
SACYARNNPIR WIS
o XX L S I
ERBISICHBWT, R-0HE LTHI36%EA L. BMEEMTH BHI137%215
foo HIBTIZHBE M Z DX T ROKRMICHER L7
[ &¥IH138D & A ]

H136 H137
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[1679]
O
N
] O oM
TsO o o fo)
Of%b wo_\o e 0 0 o]\
o X i.ﬂ o[ —¥o©

2 ey oo T
07" 0 H137-+ HO Fl1— o H138

[0204] &BI6D (1) ITHWT, R-0Ts& LTHI7%ER L. BHILEMTH S
H138% 1§ 7=,
Chemical Formula: CzgHss0;,
(E)-4,4 -(((2-((4-(3, 5-dimethoxystyryl)phenoxy)methy )-2-(((2, 2-dimet
hy -1, 3-dioxo lan-4-y l)methoxy)methy L) propane-1, 3-diyl)bis(oxy))bis(me
thylene))bis(2, 2-dimethy -1, 3-dioxolane)
'H NMR (CDCls;, 400 MHz): & 7.42 (d, J = 8.8 Hz, 2H), 7.03 (d, J = 16.
0 Hz, 1H), 6.90 (d, J = 16.0 Hz, 1H), 6.89 (d, J = 8.8 Hz, 2H), 6.65
(d, J = 2.4 Hz, 2H), 6.38 (brt, J = 2.4 Hz, 1H), 4.27-4,13 (m, 3H), 4
.12-3.98 (m, 4H), 3.97 (s, 2H), 3.83 (s, 6H), 3.78-3.65 (m, 4H), 3.57

(s, 6H), 3.54-3.34 (m, 4H), 1.40 (s, 9H), 1.34 (s, 9H).

3C NMR (CDCl;, 100 MHz): & 161.1 (Cx2), 159.1 (C), 139.8 (C), 130.0
(C), 128.9 (CH), 127.9 (CHX2), 126.6 (CH), 114,9 (CHX2), 109.4 (CX
3), 104.4 (CHX2), 99.7 (CH), 74.7 (CHx3), 72.5 (CH,x3), 70.2 (CH,X
3), 67.0 (CH,), 66.9 (CH,x3), 55.5 (CH;x2), 45.7 (C), 26.9 (CH;X3),
25.6 (CH;Xx3).

[0205] [{b&¥H1390D &R ]

[0206]
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[1:.80]

0 o )

0
0 Ooj\ £OH OHJ\
OH

T gﬁo"ﬁ‘ (LOH

H138 — oH H139

o]

[0207] &mBI7D (1) ICBEWT, &afI6 TRHREIELEME LTHIBEER L.
Bt EMTH BH139% 157,
Chemical Formula: CspHu045
(E)-3,3 -((2-((2, 3-dihydroxypropoxy)methy)-2-((4-(3, 5-dimethoxystyry
l)phenoxy)methyl)propane-1,3-diyl)bis(oxy))bis(propane-1,2-diol)
'H NMR (CD,0D, 400 MHz): & 7.47 (d, J = 8.8 Hz, 2H), 7.08 (d, J = 16.
0 Hz, 1H), 6.93 (d, J = 16.0 Hz, 1H), 6.93 (d, J = 8.8 Hz, 2H), 6.68
(d, J =2.4 Hz, 2H), 6.36 (brt, J = 2.4 Hz, TH), 4,02 (s, 2H), 3.80 (
s, 6H), 3.79-3.70 (m, 4H), 3.68-3.98 (m, 17).
3C NMR (CD;0D, 100 MHz): & 162,5 (CX2), 160.5 (C), 141.2 (C), 131.5
(C), 129.7 (CH), 128.8 (CHx2), 127.5 (CH), 115.9 (CHX2), 105.2 (CH
X2), 100.4 (CH), 74.0 (CH,x2), 73.9 (CHy), 72.2 (CH;x3), 71,1 (CHX3
), 68.2 (CH,), 64.5(CH,x2), 64.4 (CH,), 55.7 (CH,x2), 46.7 (C).
[0208] =7Ef 7
e &#H145DERK : P, T ;5]
[0209] [k81]

1 FCh

s 7

0._.0
Br Br o1 + ol o0 S H145
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[0210]

[0211]
[0212]

[0213]

BREI2ICEWVWT, R-0HE L TMEZER L. BRNEEYMTH BH146%[1

)

Chemical Formula: CzHss04,
5,5 -(((2-((allyloxy)methyl)-2-(((2,2,5-trimethyl-1, 3-dioxan-5-y ) met
hoxy)methyl)propane-1,3-diyl)bis(oxy))bis(methylene))bis(2, 2, 5-trimet
hy -1, 3-dioxane)
'H NMR (CDCls;, 400 MHz): & 5.87 (ddt, J = 5.6, 10.4, 17.6 Hz, 1H), 5.
26 (ddd, J = 1.6, 3.2, 17.6 Hz, 1H, one of CH;), 5.14 (ddd, J = 1.6, 3
.2, 10.6 Hz, 1H, one of CH,), 3.93 (ddd, J = 1.6, 1.6, 5.6 Hz, 2H), 3
75-3.59 (m, 6H), 3.55-3.29 (m, 20H), 1.42 (s, 9H), 1.39 (s, 9H), 0.89
(s, 9H).
3C NMR (CDCl;, 100 MHz): & 135.3 (CH), 116.4 (CH,) 97.9 (CXx3), 74.4
(CH;x3), 72,5 (CH,), 70.4 (CH,x3), 69.6 (CH,), 66.8 (CH,x6), 46.2 (C)
, 34.7 (CX3), 25.6 (CH;x3), 22.2 (CH;x3), 18.7 (CX3).
[t &#H146 D& RX ]
[1£82]

rf

OH

e

O
O 07;. o 07%,
H145 — < H146

BRI EE#HRICLT, 7 VIERIB%ZT> T, BMLEYTH HH146
=5,
Chemical Formula: CuHs,04
3-((2,2,5-trimethy -1, 3-dioxan-5-y l)methoxy)-2, 2-bis(((2, 2, 5-trimethy
-1, 3-dioxan-5-y )methoxy)methyl)propan-1-ol
'H NMR (CDCL,, 400 MHz): & 3.80-3.64 (m, 8H), 3.60-3.45 (m, 10H), 3.4
1-3.44 (m, 8H), 2.80 (t, J = 6.4 Hz, 1H),1.43 (s, 9H), 1.40 (s, 9H),
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[0214]

[0215]

[0216]

[0217]
[0218]

[0219]

0.90 (s, 3H), 0.88 (s, 6H).

130 NMR (CDCL,, 100 MHz): & 98.0 (CXx2), 97.9 (C), 74.8 (CH,x2), 74.4
(CHy),72.0 (CH,x2), 70.2 (CHy), 66.8 (CH,x2), 66.7 (CH,x4), 66.3 (CH
), 45.8 (C), 34.7 (CX3), 26.4 (CH;x2), 25.9 (CHy), 22.0 (CHy), 21.5
(CH;X2) 18.7 (CHy), 18.5 (CH,x2).

EHEH8

[t &#H216DERK : G, P »]

[1£83]

HO 0

2\ 70

0 0

0.0 o\fo
AL+ TEZmBERYy - H216

BRFIAICEWT, R-0HE LTAIZER L. BNEEWTH 2H216%15
Chemical Formula: C;;H504
1,3-bis((1-methyl-2,6, 7-trioxabicyclo[2. 2. 2]octan-4-y)methoxy)propan
-2-ol
'H NMR (CDCl;, 400 MHz): & 4.00 (s, 12H), 3.93-3.84 (m, 1H), 3.42 (dd
, J =4.4, 9.6 Hz, 2H), 3.38 (dd, J = 6.0, 10.0 Hz, 2H), 3.27 (d, J =

10.0 Hz, 2H), 3.24 (d, J = 9.6 Hz, 2H), 2.21 (m, TH), 1.46 (s, 6H).
b EYIH21T D& R ]
[1£.84]

o OH o OTs
e T
2B =
O (o)
O\fo 0\(&0
H216+ Ts—Cl — H217
BEBIS ICHNT, R-0HE LTHI6%EE L. BEHLAMTHDH1TEE
7=o H21TIZHEBEMEFOEERORIGICER L 7=,



WO 2025/023235 52 PCT/)JP2024/026267

[0220] [1b&¥H218DEEK]
[0221] [{t85]

OMe
)
OTs O%/\O OMe
(0]
/?; OMe )"o o

s .
I 0
2? + L

H217 F1 H218
[0222] &EEI6ed (1) ICHWT, R-0Ts& LTH2172EH L. BEMEEMTH 3
H218% 15 7-,

Chemical Formula: CgH,04,
'H NMR (CDCls;, 400 MHz): & 7.44 (d, J = 8.8 Hz, 2H), 7.03 (d, J = 16.
0 Hz, 1H), 6.92 (d, J =16.4 Hz, 2H), 6.89 (d, J = 8.8 Hz, 1H), 6.65 (
d, J =2.4Hz, 2H), 6.39 (brt, J = 2.4 Hz, 1H), 4.50-4.42 (m, 1H), 4.
05-3.90 (m, 14H), 3.83 (s, 6H), 3.60-3.53 (m, 2H), 3.24 (s, 4H), 1.45
(s, 6H).
3C NMR (CDCls, 100 MHz): & 161.1 (Cx2), 157.7 (C), 139.7 (C), 131.1
(C), 128.5 (CH), 128.0 (CHX2), 127.4 (CH), 116.4 (CHX2), 108.7 (CX
2), 104.5 (CHX2), 100.0 (CH), 71.0 (CH,x2), 70.4 (CH,X2), 69.5 (CH,
X7), 55.5 (CH;X2), 35,2 (CX2), 23.6 (CH;X2),

[0223] [{t&¥H2190D & A ]

[0224] [186]

T e
" 3

H218 — HO" OH H219

[0225] &7 D (2) ICBEWT. GBI 6 THIILEYE LTH18%Z A L.
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B#{E &M TH HH219% 5=,

Chemical Formula: CyeH,04,

(E)-2,2" -(((2-(4-(3, 5-dimethoxystyryl)phenoxy)propane-1,3-diyl)bis(ox
y))bis(methylene))bis(2-(hydroxymethyl)propane-1, 3-diol)

'H NMR (CD,0D, 400 MHz): & 7.43 (d, J = 8.8 Hz, 2H), 7.04 (d, J = 16.
4 Hz, 1H), 6.98 (d, J = 8.8 Hz, 2H), 6.87 (d, J = 16.4 Hz, 1H), 6.65
(d, J =2.0 Hz, 2H), 6.35 (brt, J = 2.0 Hz, 1H), 4.65-4.57 (m, 1H), 3
.77 (s, 6H), 3.72-3.63 (m, 2H), 3.64-3.52 (m, 16H), 3.52-3.43 (m, 2H)

15C NMR (CD;0D, 100 MHz): & 162.4 (Cx2), 159.3 (C), 141.0 (C), 131.9
(C), 129.5 (CH), 128.9 (CHX2), 127.8 (CH), 117.5 (CHX2), 105.3 (CH
X2), 100.5 (CH), 77.7 (CH), 72.6 (CH,), 71.9 (CH,). 63.2 (CH,x8), 5b.
8 (CH;x2), 46.9 (Cx2).

[0226] =& 9
[E&¥H246DEM : G T 2]

[0227] [1£87]

OH

HO o ©O

0_0 o_.0 0.0
M o+ ozEsmnE Ry - oK 2N 246

[0228] A&MBI4ICHEWT, R-0HE L TAM%EFER L. BRILEYTH 2H246% 157
Chemical Formula: C;¢Hs40,
1,3-bis((2,2,5-trimethyl-1, 3-dioxan-5-yl)methoxy)propan-2-ol
'H NMR (CDCl;, 400 MHz): & 4.03-3.93 (m, 1H), 3.80-3.30 (m, 16H), 2.5
7 (d, J =4,8Hz, 1H), 1.43 (s, 6H), 1.40 (s, 6H), 0.86 (s, 6H).
3C NMR (CDCls, 100 MHz): & 98.1 (CX2), 74.3 (CH;X2), 72.8 (CH,X2),
69.6 (CH), 66.6 (CH,x4), 34.6 (CX2), 27.0 (CH;x2), 20.8 (CH;x2), 18
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4 (CH;X2).
[0229] =H&fI1 0

MeEmINTDoER : PP, P ;]
[0230] [1t88]

040 o/tT< 0
WL O\fo H116 . o e B1— 7& O\fo J117
[0231] &mEBI1ICHEWT, R-0HE LTHI6AER L. BMLEMTHDINTEE
7o
Chemical Formula: CsHsBr0O;s
4,4 -(((2-(((5-(bromomethyl)-2, 2-dimethy -1, 3-dioxan-5-y )methoxy)met
hyl)-2-(((1-methy -2, 6, 7-trioxabicyclo[2. 2. 2]octan-4-y ) methoxy)methy
l)propane-1,3-diyl)bis(oxy))bis(methylene))bis(1-methyl-2, 6, 7-trioxab
icyclo[2.2.2]octane)
'H NMR (CDCl;, 400 MHz): & 3.97 (s, 18H), 3.70 (s, 4H), 3.50 (s, 2H),
3.36 (s, 2H), 3.28 (s, 2H), 3.23 (s, 6H), 3.13 (s, 6H), 1.45 (s, 9H)
, 1.41 (s, 6H).
3C NMR (CDCl, 100 MHz): & 108.7 (Cx3), 98.9 (C), 70.9 (CH,), 70.1 (
CH,x2), 70.0 (CH,x3), 69.7 (CH,), 69.5 (CH,x10), 64.0 (CH,x2), 46.0
(C), 38.7 (C), 35.7 (CHy), 35.3 (CXx3), 24.0 (CH;), 23.6 (CH;Xx3), 23.5
(CHs).
[0232] [{&¥JI118DERK]
[0233]
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[1£89]
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[0235] [{b&¥J119DERK]

[0236] [1£90]
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O OMe
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[0237] &EBI7D (2) ICBEWT. &6 THRILEHE LTINBZ[MEA L.
BREEMTH 2192771,

Chemical Formula: C4Hg04s

(E)-2,2" -(((2-((3-(4-(3,5-dimethoxystyryl)phenoxy)-2, 2-bis(hydroxymet
hy l)propoxy)methyl)-2-((3-hydroxy-2, 2-bis(hydroxymethyl)propoxy)methy
l)propane-1,3-diyl)bis(oxy))bis(methylene))bis(2-(hydroxymethyl)propa

ne-1,3-diol)
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H NMR (CD,0D, 400 MHz): & 7.48 (d, J = 8.8 Hz, 2H), 7.08 (d, J = 16.
0 Hz, 1H), 6.95 (d, J = 8.8 Hz, 2H), 6.94 (d, J = 16.0 Hz, 1H), 6.67
(d, J =2.4Hz, 2H), 6.36 (brt, J = 2.4 Hz, 1H), 3.98 (s, 2H), 3.80 (
s, 6H), 3.71 (s, 4H), 3.60-3.55 (m, 18H), 3.38-3.34 (m, 16H).
13C NMR (CD,0D, 100 MHz): & 162.4 (CXx2), 160.6 (C), 141.1 (C), 131.3
(C), 129.7 (CH), 128.9 (CHX2), 127.5 (CH), 115.7 (CHX2), 105.2 (CH
X2), 100.5 (CH), 72.6 (CH,X2), 72.1 (CH,Xx2), 71.6 (CH,), 68.5 (CH,),
63.5 (CH;x10), 63.3 (CH;Xx2), 63.0 (CH,X2), 55.8 (CH,X2), 47.1 (CX
2), 46.9 (Cx3).
[0238] EHEFI1 1
Me&#I21DERK : PP, Gsl
[0239] [1£91]

H02<19_<:§< \fo o;ki?—<:6K

H126 + \l\o Br p1— J127

[0240] &A1 ICHEWT, R-0HE LTHI26%ERA L. BMILEMTH S127%13
7o
Chemical Formula: C;HsBr0;,
5,5 -((2-(((5-(bromomethyl)-2, 2-dimethy -1, 3-dioxan-5-y )methoxy)meth
y1)-2-(((2,2-dimethyl-1, 3-dioxan-5-y ) oxy)methyl)propane-1, 3-diyl)bis
(oxy))bis(2, 2-dimethyl-1, 3-dioxane)
'H NMR (CDCls, 400 MHz): & 4.00-3.88 (m, 6H), 3.80-3.64 (m, 10H), 3.5
6 (s, 2H), 3.46 (m, 13H), 1.42 (s, 9H), 1.40 (s, 6H), 1.39 (s, 9H).
3C NMR (CDCls, 100 MHz): & 98.7 (C), 98.2 (CX3), 70.9 (CHX3), 69.8
(CH,), 67.4 (CH,x2), 63.9 (CH,x2), 62.6 (CH,x8), 45.6 (C), 38.6 (C),
36.1 (CHy), 24.6 (CHs;), 24.5 (CH;Xx3), 23.0 (CH;Xx3), 22.8 (CH,).
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[0241] [{t&¥JI128DERK]
[0242] [1£92]
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X
J127 F1 J128

[0243] &EBI6D (2) IZHBWT, R-XELTI27%2FERA L. BEMIEEMTH B
28%13 7=,
Chemical Formula: CyH;0045
(E)-5,5 -((2-(((5-((4-(3,5-dimethoxystyryl)phenoxy)methyl)-2, 2-dimeth
y -1, 3-dioxan-5-y l)methoxy)methy )-2-(((2, 2-dimethyl-1, 3-dioxan-5-y )
oxy)methyl)propane-1,3-diyl)bis(oxy))bis(2, 2-dimethy -1, 3-dioxane)
'H NMR (CDCL,;, 400 MHz): & 7.43 (d, J = 8.8 Hz, 2H), 7.02 (d, J = 16.
0 Hz, 1H), 6.89 (d, J = 8.8 Hz, 2H), 6.89 (d, J = 16.0 Hz, 1H), 6.63
(brd, J = 2.4 Hz, 2H), 6.38 (brt, J = 2.4 Hz, 1H), 3.99 (s, 2H), 3.88
-3.80 (m, 8H), 3.79 (s, 6H), 3.74-3.58 (m, 8H), 3.46-3.30 (m, 10H), 3
.25 (m, 3H), 1.43 (s, 3H), 1.41 (s, 3H), 1.38 (s, 9H), 1.35 (s, 9H).
3C NMR (CDCls, 100 MHz): & 160.9 (Cx2), 158.8 (C), 139.6 (C), 130.0
(C), 128.6 (CH), 127.7 (CHX2), 126.6 (CH), 114.7 (CHX2), 104.2 (CH
X2), 99.5 (CH), 98.3 (C), 97.9 (Cx3), 70.7 (CHX3), 69.6 (CH,), 67.8
(CHy), 67.2 (CH;x2), 67.0 (CHy), 62.6 (CHy), 62.5 (CH,x2) 62.4 (CH,X
6), 55.2 (CH;x2), 45,5 (C), 38.8 (C), 24.2(CH;), 24,0 (CH,x3), 23.1 (
CH; X 3), 23.0 (CHy).

[0244] [{b&¥JI129D & RK]
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[0245]

[0246]

[0247]

[0248]

[1£93]

OMe OMe
°j< o HO ]
\1\0 Ok(; {o>< H/ojiko {2:
3:§ cQo Ho”{ (QH

BEEREITD (1) ICHBWT, 566 THRIEEME LTI28%FEA L.
BMEEMTH 212955 7=,
Chemical Formula: Cz5Hs,0;5

(E)-2,2" -((2-(((1, 3-dihydroxypropan-2-y l)oxy)methy l)-2-((3-(4-(3, 5-di

J128 — J129

methoxystyryl)phenoxy)-2, 2-bis(hydroxymethyl)propoxy)methyl)propane-1
,3-diyl)bis(oxy))bis(propane-1,3-diol)
'H NMR (CD;OD, 400 MHz): & 7.46 (d, J = 8.8 Hz, 2H), 7.08 (d, J = 16.
4 Hz, 1H), 6.94 (d, J = 8.8 Hz, 2H), 6.93 (d, J = 16.4 Hz, 1H), 6.67
(d, J = 2.4 Hz, 2H), 6.36 (brt, J = 2,4 Hz, TH), 3.97 (s, 2H), 3.78 (
s, 6H), 3.70 (s, 4H), 3.78-3.44 (m, 22H), 3.42-3.33 (m, 3H).
3C NMR (CD;0D, 100 MHz): & 162.4 (CXx2), 160.4 (C), 141.1 (C), 131.4
(C), 129.7 (CH), 128.8 (CHX2), 127.5 (CH), 115.7 (CHX2), 105.2 (CH
X2), 100.4 (CH), 82.9 (CHXx3), 70.0 (CHy), 69.8 (CH,x2), 69.7 (CH,),
67.7 (CHy), 62.5 (CH,X2), 62,3 (CH,X7), 55.7 (CH;Xx2), 47.1 (C), 46.9
(©).
EhEhl1 2
b &#127 DEM : PP ,Gsl
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[1694]
OXO
HO o O Br
o~ ) [
2<ic:<:° O’tro 5 wa\o
0('\ Br o (‘\ O)\
d’"ﬁ 0_0 0 0_0
/° T H124 + \1\0 Br Bl — 27

[0249] &mEBIT1ICHEWT, R-0HE LTHI24%ER L. BMLEYTHZI127 %
F7,
Chemical Formula: C,gH,Br0;,
(25,2’ S,5s,5"s)-5,5 -((2-(((5-(bromomethyl)-2, 2-dimethy -1, 3-dioxan-5
-y l)methoxy)methy l)-2-((((2S, 5s)-2-methy -1, 3-dioxan-5-yl)oxy)methyl)
propane-1,3-diyl)bis(oxy))bis(2-methyl-1, 3-dioxane)
'H NMR (CDCls, 400 MHz): & 4.71 (q, J = 5.2 Hz, 3H), 4.18-4.08 (m, 6H
), 3.83-3.68 (m, 10H), 3.60 (s, 2H), 3.59 (s, 8H), 3.39 (s, 2H), 3.20
(m, 3H), 1.40 (s, 3H), 1.40 (s, 3H), 1.34-1.28 (m, 9H).
3C NMR (CDCls;, 100 MHz): & 98.8 (CHX3), 98.4 (C), 71.1 (CHX3), 70.8
(CHz), 70.2 (CH;), 68.4 (CH,X7), 67.6 (CH;Xx2), 63.8 (CH;X2), 45.7 (C
), 38.4 (C), 36.2 (CHy), 25.0 (CHy), 22.2 (CHy), 21.1 (CH;X3).
[0250] [{t&%J128" DERK]
[0251] [1£95]
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[0252] &6 D (2) ICHWT, R-X&LTI27 ZERL. BHNELEYMTH S
J128 &5,
Chemical Formula: C,Hg0;5
(25,2’ S,5s,5"s)-5,5 - ((2-(((5-((4-((E)-3, 5-dimethoxystyryl)phenoxy)me
thyl)-2, 2-dimethy -1, 3-dioxan-5-y [ )methoxy)methy )-2-((((2S, bs)-2-met
hy -1, 3-dioxan-5-y L) oxy)methyl)propane-1, 3-diyl)bis(oxy))bis(2-methyl
-1, 3-dioxane)
'H NMR (CDCls;, 400 MHz): & 7.42 (d, J = 8.8 Hz, 2H), 7.04 (d, J = 16.
0 Hz, 1H), 6.91 (d, J = 16.0 Hz, 1H), 6.89 (d, J = 8.8 Hz, 2H), 6.66
(d, J = 2.4 Hz, 2H), 6.38 (brt, J = 2,4 Hz, 1H), 4.64 (q, J = 5.2 Hz,
3H), 4.12-4,04 (m, 6H), 4.03 (s, 2H), 3.83 (s, 10H), 3.72-3.64 (m, 6
H), 3.56 (s, 2H), 3.54 (s, 6H), 3.46 (s, 2H), 3.11-3.04 (m, 3H), 1.44
(s, 3H), 1.42 (s, 3H), 1.29 (d, J = 5.2 Hz, 9H).
3C NMR (CDCls, 100 MHz): & 161.0 (Cx2), 159.0 (C), 139.8 (C), 130.3
(C), 129,2 (CH), 127.9 (CHX2), 126.6 (CH), 114.8 (CHX2), 104.4 (CH
X2), 99.7 (CH), 99.0 (CHx3), 98.5 (C), 71.3 (CHX3), 70.5 (CHy), 70.
3 (CHy), 68.6 (CH;x8), 67.8 (CH;x3), 67.1 (CHy), 62.9 (CH,X2), 55.5 (
CH;X2), 25.5 (CH;), 22,2 (CH;), 21.2 (CH;X3).
[0253] =rEfl1 3
e &#IN3TDER : PP, A;]
[0254] [1196]
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[0255] &1 IcHWT, R-0HE L THI36A{ERH L. BMItEaMITH 3J1374 15
7=

J137
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[0256]
[0257]

[0258]

Chemical Formula: C;HsBr0;,
5-(bromomethy 1)-5-((3-((2, 2-dimethy -1, 3-dioxolan-4-y|)methoxy)-2, 2-b
is(((2,2-dimethyl-1, 3-dioxolan-4-y|)methoxy)methyl)propoxy)methyl)-2,
2-dimethyl-1, 3-dioxane-—methane (1/1)
'H NMR (CDCl;, 400 MHz): & 4.23 (quin, J = 6.0 Hz, 3H), 4.03 (dd, J =
6.4 Hz, 3H), 3.84-3.64 (m, 8H), 3.62-3.30 (m, 17H), 1.41 (s, 16H), 1
.36 (s, 8H).
3C NMR (CDCl,, 100 MHz): & 109.3 (CXx3), 98.6 (C), 74,7 (CHX3), 72.4
(CH;x2), 70.9 (CH;), 70.4 (CH,x2), 70.2 (CH,), 66.9 (CH,x4), 63.9 (C
H,X2), 63.7 (CHy), 45.9 (C), 38.6 (C), 36.0 (CH,), 26.8 (CH;x3), 25.6
(CH;X3), 24.6 (CHy), 22.7 (CHy).
e &#J138DE K]
[1£97]

OMe
DOMe
Br (o)

a il 5,
f%: 3020 e or?: —3)20
bl oM bty

>

J137 Fl J138

EfBI6D (2) ICBWT, R-X&E LTI7ZEARA L. BHRIEEMTHBJI
B=1F 7
Chemical Formula: C,;H;;0;5
(E)-5-((4-(3,5-dimethoxystyryl)phenoxy)methy)-5-((3-((2, 2-dimethy -1
, 3-dioxolan-4-yl)methoxy)-2, 2-bis(((2, 2-dimethy -1, 3-dioxo lan-4-y ) me
thoxy)methyl)propoxy)methyl)-2, 2-dimethyl-1, 3-dioxane
'H NMR (CDCls, 400 MHz): & 7.43 (d, J = 8.8 Hz, 2H), 7.03 (d, J = 16.
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[0259]
[0260]

[0261]

0 Hz, 1H), 6.91 (d, J = 16.0 Hz, 1H), 6.90 (d, J = 8.8 Hz, 2H), 6.63
(brd, J = 2.4 Hz, 2H), 6.38 (brt, J = 2.4 Hz, 1H), 4.20-4,12 (m, 3H),
4,02 (s, 2H), 4.02-3.95 (m, 3H), 3.88-3.79 (m, 10H), 3.73-3.65 (m, 3
H), 3.48-3.30 (m, 16H), 1.45 (s, 3H), 1.42 (s, 3H), 1.39 (s, 9H), 1.3
4 (s, 9H).
13C NMR (CDCl;, 100 MHz): & 161.1 (Cx2), 159.0 (C), 139.8 (C), 130.2
(C), 128.8 (CH), 127.9 (CHX2), 126.7 (CH), 114,8 (CHX2), 109.4 (CX
3), 104.2 (CHX2), 99.8 (CH), 98.5 (C), 74.7 (CHX3), 72.4 (CH,;X3), 7
0.8 (CHy), 70.5 (CH,x3), 70.2 (CH,), 67.3 (CHy), 66.9 (CH,x4), 62,8 (C
H;), 55.5 (CH;Xx2), 46.0 (C), 39.0 (C), 26.9 (CH;Xx3), 25.6 (CH;x3), 2
5.3 (CHy), 22.5 (CHy).

[{E&¥J139D &Rk ]

[1£98]

] OMe ] OMe
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J138 —

T
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ERBI7TO (1) ITBWT, &Hl6 THELEEYE LTIH3BEZFA L.
BHEEMTH BJ139% 5,
Chemical Formula: CssHs,045
(E)-3,3 -((2-((2, 3-dihydroxypropoxy)methy)-2-((3-(4-(3, 5-dimethoxyst
yryl)phenoxy)-2, 2-bis(hydroxymethyl)propoxy)methyl)propane-1,3-diyl)b
is(oxy))bis(propane-1,2-diol)
'H NMR (CD;OD, 400 MHz): & 7.47 (d, J = 8.8 Hz, 2H), 7.08 (d, J = 16.
0 Hz, 1H), 6.94 (d, J = 8.8 Hz, 2H), 6.93 (d, J = 16.0 Hz, 1H), 6.67
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[0262]

[0263]

[0264]

[0265]
[0266]

(d, J = 2.4 Hz, 2H), 6.36 (brt, J = 2.4 Hz, TH), 3.97 (s, 2H), 3.79 (
s, 6H), 3.76-3.65 (m, 6H), 3.64-3.33 (m, 23H).
13C NMR (CD,0D, 100 MHz): & 162.4 (CX2), 160.5 (C), 141.1 (C), 131.4
(C), 129.7 (CH), 128.9 (CHX2), 127.5 (CH), 115.7 (CHX2), 105.2 (CH
X2), 100.4 (CH), 73.9 (CH,x4), 72.0 (CHX3), 71.7 (CH,X2), 71.5 (CH,
), 67.8 (CH,), 64.5 (CH,x4), 62.6 (CH,X2), 55.8 (CH,x2), 46.8 (C), 4
6.8 (C).
EHERFI 4

EEMIATDOER : PP T3]

[1£99]

s o
ilﬁ ?)i o~ Br r’¥;ﬁ\ \,%iffx(lﬁ(

0_0
L S H146 + \1\0 Br p1— —%<0 o)( J147

BRI TICBWT, R-0HE LTHI46%ER L. BRIEEMTH 2147%15
7o
Chemical Formula: Cs;HgBrO;,
5,5 -(((2-(((5-(bromomethyl)-2, 2-dimethy -1, 3-dioxan-5-y l )methoxy)met
hyl)-2-(((2,2,5-trimethyl-1, 3-dioxan-5-y l)methoxy)methyl)propane-1, 3-
diyDbis(oxy))bis(methylene))bis(2,2,5-trimethyl-1, 3-dioxane)
'H NMR (CDCls;, 400 MHz): & 3.73-3.63 (m, 12H), 3.57-3.49 (m, 10H), 3.4
7 (s, 6H), 3.39 (s, 6H), 1.42 (s, 12H), 1.39 (s, 12H), 0.87 (s, 9H).
130 NMR (CDCL,, 100 MHz): & 98.0 (CX4), 74.6 (CH,x4), 71.8 (CH,x4),
66.6 (CH,x8), 65.9 (CH,), 63.3 (CH,), 45.7 (C), 35.1 (CH,), 34.6 (CX3
), 26.4 (CH;X4), 21.3 (CH;x4), 18.5 (CH;x3).

[t &#J148DERX ]



WO 2025/023235 64 PCT/)JP2024/026267

[{£100]
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[0267] &EAI6D (2) ICHWVWT, R-XELTI4T2FER L. BEMIEEMTH B
BEfFT,
Chemical Formula: CssHg045
(E)-5,5 -(((2-(((5-((4-(8, 5-dimethoxystyryl)phenoxy)methyl)-2, 2-dimet
hy -1, 3-dioxan-5-y l)methoxy)methy l)-2-(((2, 2, 5-trimethy -1, 3-dioxan-5
-y )methoxy)methyl)propane-1, 3-diyl)bis(oxy))bis(methylene))bis(2,2,5
-trimethyl-1, 3-dioxane)
'H NMR (CDCls, 400 MHz): & 7.43 (d, J = 8.4 Hz, 2H), 7.03 (d, J = 16.
0 Hz, 1H), 6.91 (d, J = 8.4 Hz, 2H), 6.90 (d, J = 16.0 Hz, 1H), 6.63
(d, J = 2.4 Hz, 2H), 6.38 (brt, J = 2.4 Hz, 1H), 4.05 (s, 2H), 3.91-3
.78 (m, 4H), 3.83 (s, 6H), 3.66 (d, J = 11.6 Hz, 6H), 3.48 (d, J = 11
.6 Hz, 6H), 3.42 (s, 2H), 3.39 (s, 2H), 3.35 (s, 6H), 3.27 (s, 6H), 1
.45 (s, 3H), 1.42 (s, 3H), 1.41 (s, 9H), 1.38 (s, 9H), 0.85 (s, 9H).
3C NMR (CDCls, 100 MHz): & 161.1 (Cx2), 159.1 (C), 139.8 (C), 130.1
(C), 128.9 (CH), 127.9 (CHx2), 126.7 (CH), 114,9 (CHx2), 104.2 (CH
X2), 99.8 (CH), 98.5 (C), 97.9 (Cx3), 74.4 (CH;x3), 71.0 (CHy), 70
7 (CHy), 70.5 (CHyXx3), 67.4 (CHy), 66.7 (CHy;X6), 62.8 (CH;X2), 55.5 (
CH;Xx2), 46.5 (C), 39.0 (C), 34.7 (Cx3), 25.9 (CH;x3), 25.7 (CHy), 22
.2 (CHy), 22.0 (CH;Xx3), 18.6 (CH;x3).

[0268] [{&¥J1490D &R ]
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[0269] [{c101]
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[0270]1 &HBI7D (1) ICBEWT, a6 TRHREIEEME LTI4BEERL.
Bt TH 5J149% 157,
Chemical Formula: C4Hg045
(E)-2,2" -(((2-((3-(4-(3,5-dimethoxystyryl)phenoxy)-2, 2-bis(hydroxymet
hy L) propoxy)methy l)-2-((3-hydroxy-2-(hydroxymethyl)-2-methy lpropoxy)m
ethyl)propane-1,3-diyl)bis(oxy))bis(methylene))bis(2-methylpropane-1,
3-diol)
'H NMR (CD;OD, 400 MHz): & 7.48 (d, J = 8.8 Hz, 2H), 7.08 (d, J = 16.
0 Hz, 1H), 6.94 (d, J = 16.0 Hz, 1H), 6.94 (d, J = 8.8 Hz, 2H), 6.67
(d, J = 2.0 Hz, 2H), 6.36 (brt, J = 2,0 Hz, TH), 3.98 (s, 2H), 3.79 (
s, 6H), 3.70 (s, 4H), 3.51-3.33 (m, 22H), 3.21 (s, 6H), 0.84 (s, 9H).
3C NMR (CD,0D, 100 MHz): & 162.4 (CXx2), 160.5 (C), 141.1 (C), 131.4
(C), 129.7 (CH), 128.9 (CHX2), 127.6 (CH), 115.8 (CHX2), 105.3 (CH
X2), 100.4 (CH), 75.5 (CH,x3), 71.9 (CH,), 71.8 (CH,x2), 71.4 (CH,),
67.8 (CH,), 66.5 (CH,X7), 62,5 (CH,X2), 55.7 (CH;Xx2), 47.1 (C), 47.
0 (C), 42.6 (CX3), 17.2 (CH;X3).

[0271] ErEfI1 5
Me&WI21TDERK : PG, P,
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[1£102]
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[0273] &mEBI1ICHEWT, R-0HE LTH216%ER L. BMLEYMTH2I217415
7o
Chemical Formula: C,H,BrO;,
1,3-bis((1-methyl-2,6, 7-trioxabicyclo[2. 2. 2]octan-4-y)methoxy)propan
-2-ol
'H NMR (CDCl,, 400 MHz): & 3.99 (s, 12H), 3.71 (dd, J = 12.0, 18.8 Hz
, 4H), 3.56 (s, 2H), 3.53 (quin, J = 4,8 Hz, 1H), 3.50 (s, 2H), 3.40
(s, 2H), 3.39 (s, 2H), 3.21 (s, 4H), 1.46 (s, 6H), 1.41 (s, 3H), 1.40
(s, 3H).
3C NMR (CDCls;, 100 MHz): & 108.7 (Cx2), 98.8 (C), 78.3 (CH), 71.3 (C
H,x2), 70.1 (CH,;X2), 69.5 (CH,X6), 69.4 (CH;), 63.9 (CH;Xx2), 38.5 (C
), 35.7 (CHy), 35.1 (Cx2), 24.2 (CH;), 23.6 (CH;x2), 23.3 (CH,).
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[0277]
[0278]

[0279]

Chemical Formula: C,Hs:0;4
'H NMR (CDCls;, 400 MHz): & 7.43 (d, J = 8.8 Hz, 2H), 7.04 (d, J = 16.
0 Hz, 1H), 6.91 (d, J = 8.8 Hz, 2H), 6.90 (d, J = 16.0 Hz, 1H), 6.65
(d, J = 2.4 Hz, 2H), 6.37 (brt, J = 2,4 Hz, TH), 4.05 (s, 2H), 3.92-3
.78 (m, 10H), 3.70-3.63 (m, 6H), 3.60 (quin, J = 5.2 Hz, 1H), 3.54-3,
43 (m, 8H), 3.43-3.34 (m, 4H),
1.44 (s, 3H), 1.42 (s, 3H), 1.41 (s, 6H), 1.38 (s, 6H), 0.83 (s, 6H).
3C NMR (CDCls, 100 MHz): & 161.0 (Cx2), 159.0 (C), 139.8 (C), 130.0
(C), 128.9 (CH), 127.8 (CHX2), 126.6 (CH), 114.9 (CHX2), 104.4 (CH
X2), 99.7 (CH), 98.4 (C), 97.9 (Cx2), 78.7 (CH), 74.4 (CH,X2), 71.3
(CH;X2), 69.8 (CH,), 67.3 (CH,), 66.6 (CH,X2), 66.6 (CH,x2), 62.7 (C
H,X2), 55.5 (CH;x2), 38.9 (C), 34.5 (CX2), 26.5 (CH;X2), 25.2 (CH,)
, 22.6 (CH3), 21.3 (CH3Xx2), 18.4 (CH;X2).
[t &¥J219D & B ]
[1£104]
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BERBI7TD (2) IZBEWT, &6 THRIeeeE LTI218%FER L.
BH{t&EMTH 52198,
Chemical Formula: CsHs04,

(E)-2,2" -(((2-(3-(4-(3, 5-dimethoxystyryl)phenoxy)-2, 2-bis(hydroxymeth

J218 — OH J219

yL)propoxy)propane-1,3-diyl)bis(oxy))bis(methylene))bis(2-(hydroxymet

hyl)propane-1, 3-diol)
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[0280]

[0281]

[0282]

'H NMR (CD,0D, 400 MHz): & 7.48 (d, J = 8.8 Hz, 2H), 7.09 (d, J = 16.
4 Hz, 1H), 6.95 (d, J = 8.8 Hz, 2H), 6.94 (d, J = 16.4 Hz, 1H), 6.67

(d, J = 2.0 Hz, 2H), 6.36 (brt, J = 2,0 Hz, TH), 3.99 (s, 2H), 3.80 (
s, 6H), 3.76-3.72 (m, 2H), 3.72-3.69 (m, 4H), 3.62-3.54 (m, 13H), 3.5
4-3.48 (m, 4H),3.47-3.42 (m, 4H).

3C NMR (CD;0D, 100 MHz): & 162.4 (CX2), 160.4 (C), 141.1 (C), 131.4
(C), 129.7 (CH), 128.8 (CHXx2), 127.5 (CH), 115.8 (CHX2), 105.3 (CH

X2), 100.4 (CH), 79.6 (CH), 72.3 (CH;Xx2), 72.1 (CH,;X2), 63.1 (CH, X8
), 62,7 (CH;X2), 55.8 (CH;x2), 46.8 (CX2), 46.8 (C).

Riehl1 6

(b EWI22TDER : P1G1G:]

[1£105]

Br

204{0% ) C{OK

BB ICBEWT, R-0H& L TA22% AL, BMILEMTH 50221%18

Jazv

Chemical Formula: CyH,BrOg

5,5 -((2-((5-(bromomethyl)-2, 2-dimethy -1, 3-dioxan-5-y l)methoxy)propa
ne-1,3-diyl)bis(oxy))bis(2, 2-dimethyl-1, 3-dioxane)

'H NMR (CDCls, 400 MHz): & 3.96 (dd, J = 4.0, 12,0 Hz, 4H), 3.82-3.68
(m, 8H), 3.63-3.50 (m, 9H), 3.44 (m, 2H), 1.44-1.39 (m, 18H).

3C NMR (CDCls, 100 MHz): & 98.5 (C), 98.2 (Cx2), 78.8 (CH), 71.0 (CH
X2), 69.9 (CH), 68.7 (CH,X2), 63.8 (CH,X2), 62.6 (CH,xX2), 62.5 (CH,
x2), 38.5 (C), 36.0 (CHy), 24.2 (CH;Xx2), 24.2 (CHy), 23.1 (CH;), 23.1
(CH; X 2).
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[0285] &BI6D (2) ICHBWVWT, R-X& LTI2272ER L. BEMELEYMTHBJ2
28%13 7=,
Chemical Formula: CzgHss0;,
(E)-5,5 -((2-((5-((4-(3,5-dimethoxystyryl)phenoxy)methyl)-2, 2-dimethy
-1, 3-dioxan-5-y l)methoxy)propane-1, 3-diyl)bis(oxy))bis(2, 2-dimethy -
1, 3-dioxane)
'H NMR (CDCls;, 400 MHz): & 7.43 (d, J = 8.8 Hz, 2H), 7.03 (d, J = 16.
4 Hz, 1H), 6.91 (d, J = 8.8 Hz, 1H), 6.90 (d, J = 16.4 Hz, 2H), 6.64
(d, J = 2.4 Hz, 2H), 6.37 (brt, J = 2.4 Hz, 1H), 4,02 (s, 2H), 3.92-3
.76 (m, 14H), 3.72-3.60 (m, 6H), 3.58-3.44 (m, 5H), 3.40-3.31 (m, 2H)
, 1.44 (s, 3H), 1.42 (s, 3H), 1.39 (s, 6H), 1.36 (s, 6H).
3C NMR (CDCl;, 100 MHz): & 161.0 (Cx2), 158.9 (C), 139.8 (C), 130.2
(C), 128.8 (CH), 127.9 (CHX2), 126.7 (CH), 114.8 (CHX2), 104.4 (CH
X2), 99.7 (CH), 98.5 (C), 98.3 (Cx2), 79.1 (CH), 71.1 (CHX2), 69.6
(CH;), 68.6 (CH,x2), 67.1 (CHy,), 62.7 (CH,X2), 62,7 (CH,x2), 62.6 (C
H,X2), 55.4 (CH;x2), 39.0 (C), 24.7 (CHy), 24.2 (CH;X2), 23.2 (CH;x?2
), 23.1 (CH,).

[0286] [{b&¥J2290D & AKX ]

[0287]
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J228 — J229

ERBI7TO (1) ITBWT, &Hl6 THELIEEYE LTI228%FA L.
BERLEMTH 2J229% 157,
Chemical Formula: CspHu045
(E)-2,2" -((2-(3-(4-(3,5-dimethoxystyryl)phenoxy)-2, 2-bis(hydroxymethy
) propoxy)propane-1, 3-diyl)bis(oxy))bis(propane-1,3-diol)
'H NMR (CD,0D, 400 MHz): & 7.42 (d, J = 8.4 Hz, 2H), 7.08 (d, J = 16.
0 Hz, 1H), 6.95 (d, J = 16.0 Hz, 1H), 6.94 (d, J = 8.4 Hz, 2H), 6.67
(d, J =2.0 Hz, 2H), 6.36 (brt, J = 2.0 Hz, 1H), 3.98 (s, 2H), 3.79 (
s, 6H), 3.78-3.37 (m, 21H).
3C NMR (CD,0D, 100 MHz): & 162.3 (Cx2), 160.3 (C), 140.9 (C), 131.3
(C), 129.6 (CH), 128.8 (CHx2), 127.4 (CH), 115.7 (CHX2), 105.3 (CH
X2), 100.4 (CH), 82.9 (CHx2), 80.4 (CH), 70.5 (CH,Xx2), 70.3 (CH,),
67.6 (CH;), 63.1 (CH,;x3), 62.4 (CH,X3), 55.7 (CH;x2), 47.8 (C).
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BB ICBEWT, R-0H& L TA23% AL, BMILEMTH 52371518
Chemical Formula: CyH,BrOqg
5-(((1,3-bis((2,2-dimethy -1, 3-dioxo lan-4-y | )methoxy)propan-2-y ) oxy)
methyl)-5-(bromomethyl)-2, 2-dimethyl-1, 3-dioxane
'H NMR (CDCls, 400 MHz): & 4.30-4.20 (s, 2H), 4.09-4.01 (m, 2H), 3.83
-3.43 (m, 19H), 1.42 (s, 6H), 1.41 (s, 6H), 1,36 (s, 6H).
3C NMR (CDCls, 100 MHz): & 109.5 (Cx2), 98.7 (C), 78.8 (CH), 74.8 (C
H,x2), 72.6 (CH,;X2), 71.7 (CH,), 71.5 (CH;), 70.0 (CH,), 66.9 (CH,X2)
, 63.9 (CH;x2), 38.7 (C), 36.2 (CHy), 26.9 (CH;x2), 25.6 (CH;Xx2), 24
.4 (CH;), 23.1 (CH,).
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7237 Fl 7238

BRHI6D (2) ICHEWT, R-X&ELTI237%FEA L. BEMNLEMTH %2
B=1F 7
Chemical Formula: CsgHs045
(E)-5-(((1,3-bis((2,2-dimethyl-1, 3-dioxolan-4-y)methoxy)propan-2-yl)
oxy)methyl)-5-((4-(3, 5-dimethoxystyryl)phenoxy)methyl)-2, 2-dimethy -1
, 3-dioxane

'H NMR (CDCls;, 400 MHz): & 7.43 (d, J = 8.8 Hz, 2H), 7.03 (d, J = 16.
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8 Hz, 1H), 6.91 (d, J = 8.8 Hz, 2H), 6.90 (d, J = 16.8 Hz, 1H), 6.64
(d, J =2.4 Hz, 2H), 6.37 (brt, J = 2,4 Hz, 1H), 4.24-4,13 (m, 2H), 4
.03 (s, 2H), 4.01-3.94 (m, 2H), 3.88-3.77 (m, 12H), 3.72-3.62 (m, 3H)
, 3.62-3,36 (m, 8H), 1.44 (s, 3H), 1.43 (s, 3H), 1.40 (s, 6H), 1.34 (
s, 6H).
13C NMR (CDCLl;, 100 MHz): & 161.0 (Cx2), 159.0 (C), 139.7 (C), 130.1
(C), 128.8 (CH), 127.8 (CHXx2), 126.7 (CH), 114.8 (CHX2), 109.4 (CX
2), 104.4 (CHxX2), 99.7 (CH), 98.4 (C), 78.8 (CH), 74.7 (CHX2), 72.6
(CH;X2), 71.6 (CH,), 71.4 (CHy), 69.6 (CH,), 67.1 (CH,), 66.7 (CH,X4)
, 62,7 (CH;X2), 55.5 (CH;x2), 39.0 (C), 26.9 (CH;Xx2), 25.5 (CH3X2),
24.9 (CHs;), 22.9 (CH).
[t &¥J239D & Rk ]
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ERBI7TO (1) ITBWT., &Hl6 THELIEEYE L TI238%FA L.
B#{EEMTH 5J239% 57,
Chemical Formula: CspHu045
(E)-3,3 -((2-(3-(4-(3, 5-dimethoxystyryl)phenoxy)-2, 2-bis(hydroxymethy
) propoxy)propane-1, 3-diyl)bis(oxy))bis(propane-1,2-diol)
'H NMR (CD,0D, 400 MHz): & 7.46 (d, J = 8.8 Hz, 2H), 7.07 (d, J = 16.
0 Hz, 1H), 6.94 (d, J = 8.8 Hz, 2H), 6.93 (d, J = 16.0 Hz, 1H), 6.67
(d, J =2.0Hz, 2H), 6.36 (brt, J = 2.0 Hz, 1H), 3.98 (s, 2H), 3.79 (



WO 2025/023235 73 PCT/)JP2024/026267

[0298]

[0299]

[0300]

[0301]
[0302]

s, 6H), 3.77-3.66 (m, 6H), 3.65-3.40 (m, 15H).

13C NMR (CDL 0D, 100 MHz): & 162.4 (CXx2), 160.4 (C), 141.1 (C), 131.4
(C), 129.7 (CH), 128.8 (CHX2), 127.5 (CH), 115.8 (CHx2), 105.3 (CH
X2), 100.5 (CH), 79.9 (CHX2), 73.8 (CH,x2), 72.1 (CH,X2), 70.6 (CH
), 67.7 (CHy), 64.4 (CH,X3), 62.6 (CH,X2), 55.8 (CH,X2), 46.8 (C).
EhEH1 8

EEWI24TDERK : PG T ,]

[1k111]
HO\H‘ Br o
s) [o) Br \?\Di{o/{oK
S %
00 ><°H246 + \#O Br B1— 0" J247

BRI TICBWT, R-0HE L TH246%ER L. BRIEEYTH 2J247%15
7o
Chemical Formula: CyH,BrOg
5,5 -(((2-((5-(bromomethyl)-2, 2-dimethy -1, 3-dioxan-5-y )methoxy) prop
ane-1,3-diyl)bis(oxy))bis(methylene))bis(2, 2, 5-trimethyl-1, 3-dioxane)
'H NMR (CDCl;, 400 MHz): & 3.81 (d, J = 12.4 Hz, 2H), 3.72 (d, J = 12
.4 Hz, 2H), 3.73-3.39 (m, 21H), 1.43 (s, 6H), 1.40 (s, 6H), 1.39 (s,
6H), 0.87 (s, 6H).
3C NMR (CDCls, 100 MHz): & 98.3 (C), 97.7 (Cx2), 78.5 (CH), 74.2 (CH
,X2), 71.5 (CH,x2), 69.8 (CH,), 66.4 (CH,x4), 63.7 (CH,x2), 38.4 (C)
, 36.1 (CHy), 34.3 (CX2), 26.4 (CH;X2), 24.6 (CH), 22.6 (CHy), 21.1
(CHyX2), 18.2 (CH,X2).
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BRHI6D (2) ICHEWVWT, R-X&ELTJI247%FEHRA L. BEMNLEMTH %2
=137,
Chemical Formula: CysHg045
'H NMR (CDCls, 400 MHz): & 7.43 (d, J = 8.8 Hz, 2H), 7.04 (d, J = 16.
0 Hz, 1H), 6.91 (d, J = 8.8 Hz, 2H), 6.90 (d, J = 16.0 Hz, 1H), 6.65
(d, J = 2.4 Hz, 2H), 6.37 (brt, J = 2,4 Hz, TH), 4.05 (s, 2H), 3.92-3
.78 (m, 10H), 3.70-3.63 (m, 6H), 3.60 (quin, J = 5.2 Hz, 1H), 3.54-3,
43 (m, 8H), 3.43-3.34 (m, 4H), 1.44 (s, 3H), 1.42 (s, 3H), 1.41 (s, 6
H), 1.38 (s, 6H), 0.83 (s, 6H).
3C NMR (CDCls, 100 MHz): & 161.0 (Cx2), 159.0 (C), 139.8 (C), 130.0
(C), 128.9 (CH), 127.8 (CHX2), 126.6 (CH), 114.9 (CHX2), 104.4 (CH
X2), 99.7 (CH), 98.4 (C), 97.9 (Cx2), 78.7 (CH), 74.4 (CH,X2), 71.3
(CH,x2), 69.8 (CH,), 67.3 (CH,), 66.6 (CH,x2), 66.6 (CH,x2), 62.7 (C
H,X2), 55.5 (CH;x2), 38.9 (C), 34.5 (CX2), 26.5 (CH;X2), 25.2 (CH,)
, 22.6 (CHy), 21.3 (CH;Xx2), 18.4 (CH;X2).
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ERBI7TO (1) ITBWT, &Hl6 THELIEEYE L TI248%FA L.
BERLEMTH 2J249% 157,

Chemical Formula: C;Hs,0;,

(E)-2,2" -(((2-(3-(4-(3, 5-dimethoxystyryl)phenoxy)-2, 2-bis(hydroxymeth
yL)propoxy)propane-1,3-diyl)bis(oxy))bis(methylene))bis(2-methylpropa
ne-1,3-diol)

'H NMR (CD;OD, 400 MHz): & 7.46 (d, J = 8.8 Hz, 2H), 7.07 (d, J = 16.
4 Hz, 1H), 6.94 (d, J = 8.8 Hz, 2H), 6.93 (d, J = 16.4 Hz, 1H), 6.67
(d, J =2.0 Hz, 2H), 6.36 (brt, J = 2.0 Hz, 1H), 3.99 (s, 2H), 3.79 (
s, 6H), 3.76-3.69 (m, 6H), , 3.66-3.54 (m, TH), 3.51-3.46 (m, 4H), 3.
46-3.41 (m, 8H), 3.33-3.30 (m, 4H), 0.85 (s, 6H).

3C NMR (CD;0D, 100 MHz): & 162.4 (Cx2), 160.5 (C), 141.1 (C), 131.4
(C), 129.7 (CH), 128.8 (CHx2), 127.5 (CH), 115.8 (CHX2), 105.3 (CH
X2), 100.4 (CH), 79.8 (CH), 75.4 (CH,x2), 72.3 (CH;X2), 70.7 (CH,),
67.7 (CH;), 66.4 (CH;Xx3), 66.3 (CH,X3), 55.7 (CH;x2), 46.8 (C), 42.5
(Cx2), 17.1 (CH;X2),

EiEhl1 9

(7K S ]

EREFI TR ONLRREINALTTARFIRVERBHFICOWT, UTO
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