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(11)
xa Xa ?1 O\R'I
R

[ (ID) A, XEFEER (1) EEFTHY., XR@NOTFVERERFTHY,
RUE, TR (4) DORDZBEHNLBRINZDACEHT1EOTIINO—IL
R'"—OHML—OHZRWLEETH S, ]

[0061] [1E28]
OH

(o) R1_0H H\'
Q\b R0 O-R ( 111)
X

[X (1) A XiIFaIER (1) ERAFBETHY., XPENQATVEFTHY,
R'"—OHIZ, FiERk (4) TRINZTZILI—IDSRZIENLRIRIND
DPRCEHT1ETHD, ]

[0062]
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[1629]

5
)it

2
>

A

S R R
HETN HO O%C%< HO O*C%_
0”00
o 0 /\go\ ko © k ©

[0063] HEoNADIRETIIFKBEFRESY IR, BENLEMEREIEDS
ZENTED, flziE, X (1) TRINDZDEBETILFKEBEREL) T
I—ICBITZ2BMEXDN—B r»—0TsTHDHBEEHIZCTZ &, FiEk
B (V) O&sY., BHIEENTHZ STAORFIRYDOKBEERBY
T CEBRER/DIENTES, ThbE, PIRBETILFRKBERELS) T
T—&, BHLEEMEIEEINTRZEBEIIFELERERTH D, Z
MibEH & L TIEEKAM ey imETHY . BKBELLEYmE LT,
TTFORFILRY, LARS NO—IEOKBEEZETZIRY 7/ -t
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[0064]

[0065]

[0066]

[0067]
[0068]

EYMHFETH S,
[1k30]

OMe OMe
['ii = - O/Hiil\%%\'l'L o
) OOH " > oYY,

[ZX (V) Ay Yea, Ybo Yo, Ydo me m’ [ nROn’ [FR1E2E (1)
EEFETH D, ]

Brte BT 2B0NKRE I FKEBEREL ) I —& LT,
RIREINDBRE I FKEBERES) T —TH>THEDLRWVD, &
KMICRIGIEIBERN D, BRIEEMEBEIN TR ERBEREBLEIC
. HEEREARERRET S ST ERERERTH D, BRIRETDIHEE
LTIRAMOFENRAIN S, BT 2EREFHTRIND EBY. HE
RIS T 2REEDVRREINTEHOKBENEL D &ILRD, Hid
TRERBICS T Z2KBMTMERN O EHELNRE DI, AFEPODIKE
TIVFKBBERES ) Iv -1, #KBHEEEYMTH 2ENLEYMDKAML
MEMRDFEICBVEDTH D, LN >T. FIRETI FRKBERES
) I —H5RBKAME EHNFELRERERTH S,
=30

B, Rz BWTARRZRICEFNICEHRAT 5, ERLARERR
ik, mMRAEEBAL, BRIBLQLICZOEZHERLE, BEIERALE
BHAIEIE, TRTHELLETH S, 'H NMRESC NMRIZ, JEOL JNN-ECS400%
AUWT. FZNFN400MHz, 100MHz(C TRIE L7,

[REHMEE]

[1k31]

HO

P

Ol
0.0
Al
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[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

Al : (1-methyl-2,6, 7-trioxabicyclo[2.2,2]octan-4-y )methanolif, T. J
effrey Dunn, William L. Neumann, Milorad M. Rogic, and Steven R. Woul
fe J. Org. Chem., 1990, 55, 6368-6373. ICELAMEH INALEMNWITH D

[e]

[1k32]

Y
0/K A2

A2 : (2s,5s)-2-methyl-1, 3-dioxan-5-olid. W02020/255741A1MDEEAEICT
AFHES,
[1£33]

HO

N
,A(C
A3
A3 : (2,2-dimethyl-1,3-dioxolan-4-yl)methanoliZ. TCI (BERIbAITZ#
ANet) MHOAFHES,
[1£34]

HO

~

0_0

PV

Ad: (2,2,5-trimethyl-1, 3-dioxan-5-y)methano LI, Merck-Aldrichh 5
mildmE LTAFHES,

[1£35]
(o]
HO o—<C:
X
0
0 5
AYO
A22
A22 : 1,3-bis((2,2-dimethyl-1, 3-dioxan-5-y ) oxy)propan—-2-o Li&. Nemot
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[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

o, Hisao; Kamiya, Masaki; Nakamoto, Aki; Katagiri, Ayato; Yoshitomi,
Kohsuke; Kawamura, Tomoyuki; Hattori, Hatsuhiko. Chem. Lett. 2010, 3
9, 856-857. ICEEEDEAFIATEKTE %,

[1k361]

HO O

0o
o X
>
0 A23
A23 : 1,3-bis((2,2-dimethyl-1, 3-dioxo lan-4-y ) methoxy)propan-2-o lIE
. Synnovator Producth S5mfRfmE L TAFHEES,

[1£37]
Br
o/tT<
\f\o Br g
B1:5,5-bis(bromomethyl)-2, 2-dimethyl-1, 3-dioxaneld. ELT7 1L L]

HMEHRARENSOHRME LTAFHRES,
[{£38]
A
1,
Br

Br Br

C1 : 3-(3-bromo-2, 2-bis(bromomethyl)propoxy)prop-1-eneld. ZEi&EChemhe
reNSHERME L TAFEHES,
[1£39]

(\/?\O

Br r n
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[0085] D1 :2-(3-bromo-2,2-bis(bromomethyl)propoxy)tetrahydro-2H-pyranid.
REBH2022-14977T D ERAIE THIET X %,
[0086] [1t40]

~ \0
0 '\0
/;(\Br I
- Br
p-TsOH ﬁ\/\
toluene g, Br
50°C
12h El
[0087] E1:1,3-dibromo-2-(bromomethyl)-2-((methoxymethoxy)methyl)propaneld
. EREERANIE N T, 3-bromo-2, 2-bis(bromomethyl)propan-1-0l & 204 E D
dimethoxymethane® 7tz 4 — )L X #r D1 [ s & 1285 1 & Y 80% IR THL
BEHXE S,
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] [1t41]

OMe
O \ O OMe
HO

[0089] F1: (E)-4-(3,5-dimethoxystyryl)phenol (FFORFIL V) &, TCI (
R ITEMRARM) MomikmeE LTAFHRES,

[0090] &I
(Y7032 RBI&ETFILI—IR-0HD T—F LR it]

[0091] [1k42]

Br

\of/oji, i} HO— R‘ \1\/j<

Base
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[0092]

[0093]

[0094]

[0095]

FIa—JL R-0H (10 mmol) 1, 3-dimethylimidazolidin-2-one (DMI)®D
B (2-10 nL)ICKRIEF R YD L (60% in/85 T 12) (10-20 mmol) %=
BTMA. boEER Lz, TOREBRICH LB1 (30-40 mmol) ZANX. 100
CTREITE L, TORBEBREZERICEL. 174 334K (30-40 mL
) ZMA. BFEETFIL/ b2 (1/1) (60-100 mL) THIKE L, BFHNEE
BB A MK (30-40 nLX2-3E) TH&ELADS, BERMELL. &
BEYATNVAZLIORNIST74— (MLIV /BT FIL=10/1-2/1
) THREL, ERRRILEEROBENIEEY %S/ (3.7-7.0 mmol, 37-70%

INEE),
a2

(M) 70X RCIETILO—IR-0HD T —F UL R ]
[1£43]

1
o} /;(\O—Rz

s °
Br Br -iz_f—'-l——» R

7 J—J) R-0H (40-60 mmol) D1, 3-dimethylimidazolidin-2-one (DMI)
DB (2-10 mL) (ITIKFRIEF MU DL (60%/35 7 14 >) (R-OHICH L T1.0%
E=40-60 mmol) ZERTMA. SOMEIRIH Lz, ZTORBRICK LCT (30-4
0 mmol) Zp0Z. 100CT—IREIE®H LA, TORMBREERICEL., 17
VMK (30-40 mL) Apx. EEEETFIL/MILT(1/1) (60-100 ml) Tih
HUr, BONBEEEE A F 3K (30-40 nLE2-30]) THELZDE
«OBERFE L, HERBZRWVWTERENSIMI (K1 mmHg, BR=~100C)
EBENCHER LAZER 7L O—)L R=0H (<1 mmHg, #BsRidd ~_T140-150CH
E, 30-50 mmol) #[EIX L7, BONIEBREEZ Y ASILVASLIORKNIS
74— (MLVIV/EBRTFIL=4/1-1/1) THEL. RERADOENESY
%157 (6.50-7.40 mmol, R2-OH{Zxt L based on conversionT65-74%XZK),

[0096] &RKHI3
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[ERfBI2 TRONIAEEMDRIRT Y IIHERIK]
[0097] [{:44]

ht
OH

)

_——
o Op o O
R2 R2?
[0098] F7UILIZT—FIL(10 mmol) DX H J —)LiAHKE(40-60 mL)ICKEEAD ) UL (3
0-40 mmol) ZMMA Tz, BONLBMBRETII I VIR T TEREZTVALD

BEL. TS FRA(MNYTZZWNERRT 4 )59 4(0) (0.1-0.2 mmol
)EERTINA, 656CT8-2003FE MBI Lz, BMBREEZ/ MNEBL., BR%E
BERE L CENEEMERSL, U EREEFIORORIGICER L &,
[0099] &RkfI4
[T 00k K> &E7)02—ILR-0HDEHE & it ]
[0100] [1£45]

OH
o R3—OH

——

cl R3O0 OR?

[0101]  7JL3—JLR3-0H (156 mmol) D1,3-dimethylimidazolidin-2-one (DMI)®D
AR (30 mL) ITKEBIERY) D4 (130 mmol) DA, 80°CTI0EHE#L /=,
BoNBBREHCELTHS, TEZ2O0OBRY > (4.6 g, 50 mmol) D
1,3-dimethylimidazolidin-2-one (DMI);&A#&(5 mL)ZE T L/, BHNE
7B % 55°C TASRSREIBH L. I 5IC80°CT22i5EIEHR Lz, ERT. BERK
oA # 3xHK (50-80 ml) Z5FE. EFERT F)L (200-300 mL) THAIM L7
o BONIBWEE A 4> HK (50-80 nLAx2-3M0]) THAELADSE, BE
VEfE L=, BAERET. DMI (<1 mmHg, ~100°C) & BEUCGER LEERT
JLO—JUR-0H (<1 mmHg, 140-150°C, ~56 mmol) %A[EMUX L 7=, FEITLY

EEERFIERROBHEE® (K1 maHg, 200-210C) %757/ (21.2-29.1
mmol, R3-OHIC L based on conversionT42, 5-58. 4%INZ&),
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[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

&5 5

[ERBI3 &4 THLNEZTIINIA—ILD M IVERE]
[1t46]

HO—R* —> TsO—R*

7L I—JLR*-0H (1.4 mmol) DE) 2V iAMK(28.0 mmol) IC4-T X FILT X
JEYTYY (0.28 mmol) , ZFDHEIIIILIOSA K (2.8 mmol) %=BTHM
Z. 8-20BFREBH L, BONLRIGEEMICKERKET b D LHFIKE
R (20 nL) EEFEETFIL (40 nl) 2 F X205E B L, SONLBREZE
A F V3HHIK (30-40 mL%E2-3E]) THELADS, BERMELEL, Chilt
R TICRORBITHER L,
B 6

(&I 1 XIEEREI 5 TRONEMEENEEME DT —FIIERG
]

[1647]
OMe OMe
R5-X
—_—
X=B T O
x O OMe ror OTs x OMe
RY
HO Fl (0]

(1) X=0TsDig&

TFORFILRUF (8.68 mmol) D N N-U X FILRIL LT I RiAKR (15
mL) (CHEEKRERAD Y D L(17.36 mmol) & b5 — KR-0Ts (7.23 mmol) %=
SBTMA, OCTURERE®S L, TORMEBREERICEL., 1 7 X
K (40 nL) EpNA. EFERTFIL/RILT>(1/1) (100 nL) THIKE L, B5
NI-BHE%E 1 4 3K (40 mLX2E]) | KEEKERF b)Y LBEFNKER
(20 mL) DIETHELEZDS, BERFELL, BEZL ) ATIVHS L0
IRNTST74— (MLIZY/BEBETFIL=5/1-2/1) THEL. BERRDE
Mt EMITH % B E%157-(6.07-6,13 mmol, 70-84%INZK),

(2) X=BrHBa
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[0109]

[0110]

[0111]

[0112]

[0113]

TFORFILARUFL (15-20 mmol) D DMIENK (10-20 mL) (C/KER{EH Y
D L (15-20 mmol) & 2b#) R-Br (10 mmol) ZZEETHIZ. 100°C T2085ME
BERLUE, TOBRMBRESRRICREL. 140K (30-40 mL) %3FX,
FEER T )L/ ML (1/1) (60-100 mL) THH L/, BONLEREEZ A 7
VRIHIK (30-40 mL&2-3[E) THEFLZOL, BEBMHELL, BEEZZ) D
FNWh5L690IbMT5T74— (ML V/BFBETFIL=10/1-3/1) THRHL
. BEBRKILEZEFOBMNIEEMTH 5 EEE%E1S7(6.1-8.0 mmol, 61-8
0%UINER),

ARkl 7

[&RfI6 TE SN EREDRRRER ]

[1t48]

OMe

(1) BEICFNY IRATNEEFBWEEDRIEERME(=0)

BRGI6 THRIIEY (10 mol) OX 4/ —JLEK (10 L) =R TR
BLANLIERE (1-3 mol/L, 10 L) ZMNA2GEIIRF LEDE. BOoNLE
BREREBRE LT, OREE2-3ERYERL,

(2) BEICANY IRATNEECHEORBESE (n#0)

ARG 6 TEAEEY (10 mmol) DA%/ —ILEK (10 nl) [CERTIE
#LANLERE (1-3 mol/L, 10 nL) ZINZ2EIRHE LEDE, TR
ABRERBERNE L2, COBEEZ2-3EHBYERLEL, Z0&, RROFILY I
AT IVERGHE T1.2-2. 0FEDKEIL ST N D LEMA T, EE/OT NS
74 —T. ERYDP—RUCERLOEHB L%, BEREL .

(3) BEMHOKAEMEL+2ICHEWNEEDIEEE
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[0114]

[0115]

[0116]

[0117]

BEETATAAUEEBAS L (2-70/ 7 —)L/K=1/4-1/1) THEEL
B &Y TH 2 BIRE I Wi B E % 1872(8.5-9.8 mmol, UX=85-98%),
EHEFI1~4, 8, 14KV 8ICHVWTIDEEEAE AW,

(4) BEMNILEMOKAMEDS T2 TRWEEDREEE

BRI OEBEEYE2-T 0/ —IWISEN LEBKRE L. 2 OE&RH pH= 7
UEICR3 ZTREKRFTN) D LENAT, BON/BBEREZRBAL. &
R RERTELBNIEEMTH ZRFEI N EEE%S7/2(8.5-9.8 mmol,
IN=85-98%), EHEHIS, 6, 10, 11, 13RV15~17(CHVWTID
BELR ARV,
w1

HEaMmGITOER : PP 4]
[1£49]

Br

. 95
AN

)
o\fo \T\ 00
AL+ 0" Br g G117

BRBITICEWT, R-0HE LTATZER L. BMEEMTHB6117%2EB1
Chemical Formula: C;5HyBrOg
4-(((5-(bromomethyl)-2, 2-dimethy -1, 3-dioxan-5-y l)methoxy)methyl)-1-m
ethyl-2,8,7-trioxabicyclo[2.2.2]octane
'H NMR (CDCls;, 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 (CDCl;, 100 MHz): & 108.6 (C), 98.7 (C), 71.2 (CHy), 69.9 (CH,)
, 69.4 (CH;Xx3), 63.7 (CH,x2), 38.5 (C), 35.4 (CH,) 35.1 (C), 23.8 (CH
3), 23.5 (CHy), 23.4 (CH,).

[0118] [1b&#G118DERK]
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[0119] [1£50]

OMe

\IOMe

2]
=
(=]

9
% N8

e OMe o
L 2
B ot
HO Fl — G118

G117 +

o}

[0120] &mBHI6D (2) ICHEWT, R-X& LTENT72ERL. BEMEEWTH 361
182157,
Chemical Formula: CgHyg0q
(E)-4-(((5-((4-(3, 5-dimethoxystyryl)phenoxy)methyl)-2, 2-dimethy -1, 3-
dioxan-5-y)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 =2.4Hz, 2H), 6.38 (brt, J = 2.4 Hz, 1H), 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 (CHX2), 126.9 (CH), 114,8 (CHx2), 108.6 (C),
104.4 (CHX2), 99.8 (CH), 98.6 (C), 71.0 (CHy), 70.0 (CH,), 69.5 (CH,X
3), 67.3 (CHy), 62.6 (CH,x2), 55.5 (CH;x2), 39.0 (C), 35.2 (C), 24.1
(CHy), 23.6 (CH;X2).

[0121] [e&¥G119DERK]

[0122] [1E51]

0\140 OH
G118— OH OH G119



WO 2025/023235 31 PCT/JP2024/026267

[0123]

[0124]

[0125]

[0126]

EWRBI7TD (2) ICHEWT, &RHI6 THELIELEME LTE8%[FER L.
BEMEEMTHZ6119%25 7,
Chemical Formula: CyHy0g
(E)-2-((3-(4-(3, 5-dimethoxystyryl)phenoxy)-2, 2-bis(hydroxymethyl)prop
oxy)methyl)-2-(hydroxymethyl)propane-1,3-diol
'H NMR (CD;0D, 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, 1H), 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 (CHx2), 127.5 (CH), 115.8 (CHX2), 105.3 (CH
X2), 100.4 (CH), 71.8 (CH,), 71.5 (CH,), 67.9 (CH,), 63.1 (CH,X3), 62
.4 (CHyX2), 55.7 (CH;x2), 47.1(C), 47.0 (C).
=Ehehl 2

e&EMG127T0ERK : P1Gy]
[1£52]

Br
Br

0
HO( ~q 0 o 0 o
\(C:)\ A2+ \I:‘-’ji' B1— \(0\)\

ABRFI T ICEWT, R-0HE LTA2ZEA L. BRLEMTH 261271215/

G127

Chemical Formula: C;3Hy;BrOs
5-(bromomethyl)-2, 2-dimethy [-5-((((2s, 5s)-2-methy -1, 3-dioxan-5-yl)ox
y)methyl)-1, 3-dioxane

'H NMR (CDCl;, 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]

[0130]

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

13C NMR (CDCl,, 100 MHz): & 99.1 (CH) 98.6 (C), 71.3 (CH), 68.4 (CH,X
2), 68.1 (CHy), 63.9 (CHx2), 38.5 (C), 36.2 (CH,), 23.8 (CH), 23.7 (
CHy), 21.2 (CH,).

b &¥G128 & K]
[1853]
OMe
OMe
s OMe 0
o 0
Wiy oefe Py
o™ G127 + HO F1 — oS 6198

ARBI6D (2) KBWT, R-Br& LTEI2TAERA L. BRILANTH2E

128%18 7,
Chemical Formula: CugHss04
5-((4-((E)-3,5-dimethoxystyryl)phenoxy)methyl)-2, 2-dimethy [-5-((((2s,
Bs)-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,
TH), 4.10 (d, J = 11,6 Hz 2H), 4.05 (s, 2H), 3.90 (s, 4H), 3.78 (s,
6H), 3.72 (d, J = 11,6 Hz, 2H), 3.59 (s, 2H), 3.06 (m, 1H), 1.43 (s,
6H), 1.29 (d, J = 4.8 Hz, 3H).
13C NMR (CDCL;, 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,Xx2), 67.6 (
CH;), 67.3 (CHy), 62.5 (CH,x2), 55.2 (CH;x2), 38.8 (C), 23.9 (CHy), 23
.6 (CHy), 21.0 (CH,).
[E&#G6129D &R ]
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[0131] [1£54]

5
\$° 07:;2‘ jf\OH

G128— OH G129

[0132] &BI7D (1) ICBWT, BEHI6 THELEEWE LTCI28%FEM L.
BHEEMTH B6129% T,
Chemical Formula: Cy4Hs,04
(E)-2-(((1, 3-dihydroxypropan-2-y L) oxy)methy )-2-((4-(3, 5-dimethoxysty
ry l)phenoxy)methyl)propane-1, 3—-diol
'H NMR (CD;0D, 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, 1H), 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 (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), 83.1 (CH), 70.1 (CH,), 67.7 (CHy), 62.4 (CH,x4), 55,
7 (CH;x2), 47.0 (C).

[0133] EHeEfl3
e EeI3TOER - P, A, ]

[0134] [1£55]

Br
(0]

HO Br \1\0 o
PN

O/j< 0
)ioAS + \i\o Br 31— '3\‘0(;137

[0135] &HITICHEWT, R-0HE LTA3ZEA L. BMILEMTHB6137%15
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[0136]
[0137]

[0138]

Chemical Formula: C,H,BrOs

5-(bromomethy 1)-5-(((2, 2-dimethy -1, 3-dioxolan-4-y )methoxy)methyl)-2
, 2-dimethyl-1, 3-dioxane-methane (1/1)

'H NMR (CDCls, 400 MHz): & 4.25 (m, 1H), 4.10-3.30 (m, 12H), 1.50-1,2
0 (m, 12H).

3C NMR (CDCL;, 100 MHz): & 109.5 (C), 98.7 (C), 74.7 (CH), 72.4 (CH,)
, 711.2 (CHy), 66.8 (CHy), 63.9 (CH,x2), 38.6 (C), 36.0 (CHy), 26.9 (CH,
), 25.6 (CHy), 24.2 (CHs;), 23.2 (CH,).

L E&#G138D AR ]
[1656]
OMe
= O OMe
Br o O
0/j< OMe \T\/ﬁ
\I\O (o] (o o)
oj\o OMe oj\o
—)Y G137 + HO F1— )Y G138
ERFIeD (2) ICBWT, RR-XELTMIT=FEAL. BMEEYTH BG61

BEFl,

Chemical Formula: CzpHyg0g

'H NMR (CDCls;, 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 = 2.4 Hz, 2H), 6.37 (brt, J = 2.4 Hz, 1H), 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, T1H), 3.62-3.40 (m, 4H), 1.44 (s, 3H), 1.43 (s, 3H), 1.39 (s, 3H)

, 1.33 (s, 3H).

3C NMR (CDCls, 100 MHz): & 161.1 (CXx2), 158.9 (C), 139.8 (C), 130.2
(C), 128.8 (CH), 127.9 (CHXx2), 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 (CH)), 25.6 (CHy), 24.6 (CH;), 23.1 (CH,).

[0139] [{LEMGI30DERK]

[0140] [{k57]

OM:
€ OMe
OMe

IR o)
N

(o]
,)YO HO
G138— HO G139

[0141] &BI7D (1) ICBWT, BEHI6 THLEEWE LTCI38E[FEMA L.
BEMEEHMTH 56139%15 7,
Chemical Formula: Cy4H504
(E)-3-(3-(4-(3, 5-dimethoxystyryl)phenoxy)-2, 2-bis(hydroxymethyl)propo
xy)propane-1, 2-diol
'H NMR (CD;0D, 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, TH), 6.65
(d, J =2.0 Hz, 2H), 6.35 (brt, J = 2,0 Hz, 1H), 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 (CX2), 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), 100.4 (CH), 72.6 (CHy), 70.8 (CH), 70.1 (CHy), 66.5 (CH,), 63.1 (
CH,), 61.1 (CH,;x2), 54,5 (CHyx2), 46.8 (C).

[0142] ErEHI4

e &HIBDER - P4 P ;]
[0143]
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[1£58]

o/\/

(¢)

10 Ho26 gaoo\fo

Br 0 [0)
Br B 1+ O\foA1—> \f 07&0 H115

[0144] &EHI2ICENT, R-0HE LTAZER L. BMLEMTHZHI15%2F/

o]

[o}

Chemical Formula: CygH,0:5
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 (CDCls;, 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 (CDCls;, 100 MHz): & 134.6 (CH), 117.0 (CH,) 108.6 (Cx3), 72.3
(CHy), 70.3 (CH,X3), 69.8 (CH,x3), 69.4 (CH,x9), 68.5 (CH,), 45.7 (C
), 35.2 (CX3), 23.5 (CH;X3).

[0145] [{b&E¥HI6DERK]

[0146] [{£59]

H1ll6

[0147] ABI3 EAKRICLT, R7YVIERIGETT>T. BMIEEHTH BH116
=81,
Chemical Formula: CusHy0045

3-((1-methyl-2,6,7-trioxabicyclo[2. 2. 2]Joctan-4-y )methoxy)-2, 2-bis (((
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T-methyl-2,6, 7-trioxabicyclo[2.2.2]octan-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, TH), 1.45 (s, 9H).
15C NMR (CDCl,, 100 MHz): & 108.7 (Cx3), 71.2 (CH,X2), 70.1 (CH,X2),
69.5 (CH,x11), 63.7 (CH,), 45.7 (C), 36.2 (CX3), 23.5 (CH;X3).
[0148] [{LEWHINTODERK]
[0149] [{k60]
OH OTs
(o} (o}
o, v
%y o 0.0 0,00
6%?00\140% (‘)%’Eéojfo\f
H116+Ts-Cl — H117
[0150] ARBI5ICEWT, R-0HE LTHI6AER L., BMIEAYMTHDHINTAEE
Too HNTIZHAEEM A TOFE FRORISICER L7,
[0151] [b&#H118DERK]
[0152] [1k61]
OMe
O x O OMe
OTs O
! L0
(o} OMe O
61\% ozgl\fo 26’ . O\f
\fo O\foo H117+ HO O o O\foo%o H118
[0153] &mBI6® (1) ICHWT, R-0Ts& LTHINTAER L., BMILAMTHD

H118% 187, HIBIXIEERM & Z D F I RORISICER L 7.
[0154] [{L&¥HI9DERK]
[0155]
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[0156]

[1662]

‘ OMe
O N OMe O
x OMe

e 4@"

0.4 o oo
°\|‘°0 oo\f 4& OHOH
Y
H118 — H119

BEEITD (2) IKBEWT, BAI6 TRA{LEME LTHIIBZ[MEA L.
BEMEEHMTH BHN9%5 ],
Chemical Formula: CzgHs5045
(E)-2,2" -(((2-((4-(B, 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;0D, 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, 1H), 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;x2), 55.8 (CH;x2), 47.1 (C), 46.9 (CXx3).

[0157] =JefHl5

[MEEMHI23D & : P, Gs]

[0158] [1£63]

I

1 A
0 ﬁ{:;\
/A(\ Br  HOL~qg d Yo_o
Br  Br 1+ \(O\J\AZH ’° T H123
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[0160]
[0161]

[0162]
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ERFI2ICHWT, R-0HE L TA2AFEARA L. BMEEYMTH DH123%157-

[¢]

Chemical Formula: CuHug04,

(25,2’S,5s,5 s)-5,5" -((2-((allyloxy)methy )-2-((((2S, 5s)-2-methy -1, 3

—-dioxan-5-yl)oxy)methyl)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 CHy), 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 (CDCLl,, 100 MHz): & 135.5 (CH), 116.1 (CH,), 99.0 (CHX3), 72.
3 (CH,), 71.2 (CHx3), 69.3 (CH,), 68.6 (CH,x6), 67.7 (CH,Xx3), 45.7 (

C), 21.2 (CH;X3).
HE&#HH123 D&ERK]
[1664]

(o)
o

0
Nl
(o}

&
HOL~o dr~§ 0_0

(o)
(o]
/.jﬁi”‘Br

T D1+

2

H123’

ERBHI2ICHEVWT, M) TOI RELTDI, R-0HE L TA2AEARA L. BY

b5 THBHI23 %151,

Chemical Formula: C,5H,04,

'H NMR (CDCl;, 400 MHz) d 4.68 (q, J = 4.8 Hz, 3H), 4.62 (t, J = 4.8 H

z, 1H), 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, TH), 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 (CH,), 61.6 (CHy),
45.1 (C), 30.4 (CHy), 25.3 (CH,), 20.9 (CH, X 3), 19.2 (CH,)

[0163] [1b&#pH123 ~ DERK]

[0164] [1£65]

. k}\{g—
fﬁf " Py °/C§°T°

Br Br g1+ O/KA2—> H123”’

[0165] &RBI2ICHWT, MY 70O N& LTEL R-0HE LTA2A(ER L. B
&M THBHI2Y W EEI,
Chemical Formula: CyHyg04,
(25,2’S, 5s,5" s)-5,5 -((2-((methoxymethoxy)methyl)-2-((((2S, 5s)-2-meth
yl-1,3-dioxan-5-yl)oxy)methyl)propane-1,3-diyl)bis(oxy))bis(2-methyl-
1, 3-dioxane)
'H NMR (CDCls;, 400 MHz): & 4.69 (a, 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 (CDCls;, 100 MHz): & 99.0 (CHX3), 97.1 (CHy), 71.3 (CHX3), 68
.6 (CH;x6), 67.5 (CH,x3), 67.0 (CH,), 55.2 (CH;), 45.4 (C), 21.2 (CH;
X3).

[0166] [{b&¥H124DEMK]

[0167]
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[166]
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[0168] AmFI3 &RAHICLT, 7 YILERIEZTT> T, BMEEYTH DH124

=157,

Chemical Formula: CypHs04
3-(((2S, 5s)-2-methy -1, 3-dioxan-5-y ) oxy)-2, 2-bis ((((2S, 5s)-2-methy |-
1, 3-dioxan-5b-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 (¢, 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 (CH,), 45.4 (C), 21.1 (CH;X3).

[0169] [{t&WHI2T DERK]

[0170] [1t67]

H02<i0_<:§F_ .kog<{°—<:jk'
A e
;o I ;o T

H124 — H127’

[0171] ARBISICHWT, R-0HE LTHI24%ER L. BMEAYTHBHI2T %
Jre, W27 ZHBEMEZOZFRORIGICER L.

[0172] [{b&#pH128" D&ERK]

[0173]
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[1£68]
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o)/__os OTO v OMe B ):(,j,o;&

H127’ F1 H128’
[0174] E&EBI6D (1) ICHWT, R-0Ts& LTHI2T %AFEER L. BERELEWMTH
BH128 %15,
Chemical Formula: CsHs045
(25,2’S,5s,5 s)-5,5 -((2-((4-((E)-3, 5-dimethoxystyryl)phenoxy)methyl)
-2-((((2S, bs)-2-methy -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).
13C NMR (CDCL,, 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,Xx6), 67.6 (CH,
X3), 67.5 (CH,), 55.5 (CH;x2), 45.7 (C), 21.3 (CH;X3).
[0175] [{b&#HH125D &)
[0176] [{£69]
HO 0 OH
A A T o
o]
HO

Hi24 — H125
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[0177] H124 (9.5 mmol) @ KE&K&E (9.5 mL)(Camber lyst-15 (Merck-Aldrich,
ZIVRVERE 2 nmol/g) (48 mg) ZINX. 100CT—REiBIE L, RBRZIK
BL. BREZBEEIREL CENLEEYTHBHI25%B, ThULERET
ICRDRICHER U,

[0178] [1k70]
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o~ )— HO OH
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O)/_—og OTO Ho/_g CﬁH

H123® — HO H125

[0179] [{k71]
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oko{oy- Ho?<O {z:
)
0 (\ o 0
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)_O T H123” — HO/_H—Og OH OH H125

[0180] T/, H123 HHHI2ZSADE EH123 7 ASHHI2ZSADERY LB R F—
LICELCTIT» 1,

[0181] [{b&¥H126D &K ]

[0182] [1b72]

HO OH HO o 0
wlo T
o o}
o L N
oS b B g@ 0,0
[0183] H125 (8.12 mmol) @ ML T VB (20 nL)IZ2,2-T X MFx> Oy (7
3.08 mmol) &amber lyst-15 (Merck-Aldrich, RJL7RVERE 2 mmol/g) (81.2

mg) %A, 85CTAY /—IEBELAHNO2EEH L, B5NR
BRARETERL. BEBRICNYUIFILTZIY (1 nl) £MARTEESS

H125 — H126
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Lk, BONERBEES VASNHZL600%bT5T7 10— (ML /BFER
IFN=1/1-1/4) THHEL. EERRDOENILEYHI26%157<(5.28 mmol,
H122AN 53T 72 TYXEK52. 8%),
Chemical Formula: C23H42010
3-((2,2-dimethyl-1, 3-dioxan-5-y ) oxy)-2, 2-bis(((2, 2-dimethy -1, 3-diox
an-5-y l)oxy)methyl)propan-1-ol
'H NMR (CDCl;, 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, TH), 1.41 (s, 9H), 1.40 (s, 9H).
3C NMR (CDCLl;, 100 MHz): & 98.3 (CX3), 70.9 (CHX3), 68.4 (CH,X3),
64.5 (CH,), 62.6 (CH,X6), 45.2 (C), 23.9 (CH;x3), 23.5 (CH;X3).
[0184] [{b&HHI2TDEM]
[0185] [1673]

HO 0o TsO Q
ko{ox ko{cx
(o] (o]
° AN ° AN
[0186] EBRFISICHEWVWT, R-0HE L THI26A(ER L. BN TH HH1274158
= H27I3MEBHEY A FOFEFRORISICERL =,

[0187] [{b&¥H128DERK]
[0188] [{k74]

H126 + Ts-Cl — H127

OMe
gome
0

TsO 0
k‘l{*" que f@%f%
ie SHEERS B S
Q O)QO o OMe B \1\0 01;‘2)
H127 F1 H128

[0189] A&mBI6D (1) ICHBWT, R-0Ts& LTHI2IZER L. BRILEMTH S
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[0190]
[0191]

[0192]

H128% 187,

Chemical Formula: CzgHs045

(E)-5,5 -((2-((4-(3,5-dimethoxystyryl)phenoxy)methyl)-2-(((2, 2-dimeth
yl-1,3-dioxan-5-yl)oxy)methyl)propane-1, 3-diyl)bis(oxy))bis(2, 2-dimet
hyl-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 =2.4Hz, 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 (CDCLls;, 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 (CH,),
62.7 (CH;X6), 55.5 (CH;Xx2), 45.4 (C), 24.6 (CH;x3), 22.9 (CH;X3).
He&¥H129D & Ak ]

[1675]

OMe

\ O OMe N
rigi:g. r4;iilm i'uowle
AT e o

Hi28 — OH H129

ERBI7TD (1) IZBWT, &6 THLEEME L THI2ZBE/MEA L.
Bt TH BH129% 5/,
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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'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, 1H), 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 (Cx2), 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,x3), 68.0 (CH,), 62.4 (CH,X6
), 55.7 (CH;x2), 46.9 (C).

[0193] =kl 6

[EEMHIBDER : P As]

[0194] [1£76]

[0195]

kﬁ\ HO o/%LAP_\_“
0 o 0)<°
Sy by

Br Cl+ H13b

BHRBI2ICHWT, R-0HE L TA3ZER L. BEMIEEMTH BHIB%F
Chemical Formula: CusHu04g
4,4 -(((2-((allyloxy)methy l)-2-(((2, 2-dimethy -1, 3-dioxo lan-4-y [)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).
13C NMR (CDCl,, 100 MHz): & 135.0 (CH), 116.1 (CH,) 109.1 (CX3), 74.5
(CHx4), 72,2 (CH,Xx3), 70.2 (CH,x3), 68.8 (CH,), 66.8 (CH,x3), 45.6
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(C), 26.7 (CH;X3), 25.5 (CH,X3).
[0196] [{bL&¥H136DERK]
[0197] [1677]

5

o} HO

R 4‘:@?
o~ K[0>< mss — °1 K[0>< H136

[0198] &mHI3 ERERICLT, R7YVIMERIGZETT>T. BRNLEYTH HH136
TSt
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 (CDCL,;, 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).
13C NMR (CDCLl,, 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).

[0199] [{LEMHIITDOERK]

[0200] [1t78]

HO TsO
0/%_/0_2_\0 0/%_/0-2_\0

} o X o X
SR oL X

[0201] &RBISICHEWT, R-0H& LTHI3GAER L. BHEEYMTH BHI137%18
Teo HIBTIZMBEMN ZZ DX T RORIGICHER L7,

[0202] [{b&E¥H138DERK]

[0203]

H136 — H137
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[1879]

0 - o -0
é‘/o,‘ K[g>< HOOMEFI** 0%7?' H138

[0204] &mBI6D (1) ICHWT, R-0Ts& LTHI37AERA L. BENILEMTH 3
H138%F 7=,

H137-+

Chemical Formula: CsgHg0;,
(E)-4,4 -(((2-((4-(8, b-dimethoxystyryl)phenoxy)methy l)-2-(((2, 2-dimet
hyl-1, 3-dioxolan-4-y)methoxy)methyl)propane-1,3-diyl)bis(oxy))bis(me
thylene))bis(2, 2-dimethyl-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 (CDCLls;, 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 (CHy), 66.9 (CH,x3), 55.5 (CH;x2), 45.7 (C), 26.9 (CH;X3),
25.6 (CH;Xx3).

[0205] [{bEWHI39DERK]

[0206]
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[1:80]
OMe
3 O = O OMe OMe
(0]
Ne N
gi%fo —9\—0 JiOHﬁ HO j\OH
o7~ H138 —  OH H139

[0207] &BI7TD (1) ICBEWT. BEHI6 THELIEEWE L THIBBZFEMA L.
BEMEEYTH BHI139%15 ],
Chemical Formula: CspHu04,
(E)-3,3 -((2-((2,3-dihydroxypropoxy)methyl)-2-((4-(3, 5—-dimethoxystyry
) 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, 1H), 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 (CHXx2), 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,Xx2), 64.4 (CH,), 55.7 (CH;Xx2), 46.7 (C).
[0208] =pwfI7
e &¥pH146DERK - P T 5]
[0209] [1t81]

ht

0._0 0 (o]
Br Br ¢c1 + >}a4— < H145
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[0210]

[0211]
[0212]

[0213]

BEAI2ICEWT, R-0HE LTMEZER L. BREEYTH HHI46%E
Chemical Formula: CsHgg0q

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
hyl-1, 3-dioxane)
'H NMR (CDCl,, 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 CHy), 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 (CDCls, 100 MHz): & 135.3 (CH), 116.4 (CHy) 97.9 (CX3), 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]

L

(o) OH

e T aage

[o]
0. 0-74’ 07L'
PN H145 — o< H146

BERAI3 EEHZRICLT, B7VIMERIEZIT> T, BREEYTH BH146
5.
Chemical Formula: CugHs,04g
3-((2,2,5-trimethy -1, 3-dioxan-5-y [ )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
(CHy;x2) 18.7 (CHy), 18.5 (CHyX2).
£ 8
LEEMH216D AR/ : G, P 2]
[1683]

s
0\'40 0\|LO
Al+ =¥ ZwmrbeRFYyr — H216

B4 ICHBWT, R-0HE LTATZ2EA L. BRNEEMTH BH216%15
Chemical Formula: C;;Hu50q
1,3-bis((1-methyl-2,6, 7-trioxabicyclo[2. 2. 2]octan-4-y|)methoxy)propan
-2-ol
'H NMR (CDCls, 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, 1H), 1.46 (s, 6H).
LEEMH21T D& Rk ]
[1684]

OH
AT T
2N LI
0
\fo H216+ Ts—Cl — \‘L H217

ESRBSICHBWT, R-0HE L TH2165EHE L. BRNIEEMTH BH21T% 15
7=o H21TIZMRRBEM A FTDOFEFRORIGICER L=,

OTs

[=]
o}
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[0220] [1b&¥H2118DERK]
[0221] [1£85]

= eOMe
O/Zé-O/ZOTS OMe ).;’/\03/\0\[0
O\f + HO O - )v 0]

H217 F1 H218

o

[0222] &EHI6D (1) ICHWT, R-0Ts& LTH17%2FE L. BRILEWMTH S
H218% 15 7=,
Chemical Formula: CgHy04,
H NMR (CDCl;, 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).
130 NMR (CDCLl,, 100 MHz): & 161.1 (CXx2), 157.7 (C), 139.7 (C), 131.1
(C), 128.5 (CH), 128.0 (CHXx2), 127.4 (CH), 116.4 (CHXx2), 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 (CH3Xx2).

[0223] [1b&E¥H219DERK]

[0224] [1£86]

gg"“fm ¥ ‘go
s oga N ﬁ%)
&

H218 — HO™ OH H219

[0225] &EHI7D (2) ICBEWT, ElfI6 TRIIEEHE L TH218%Z[ERA L.
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[0226]

[0227]

[0228]

B &Y TH BH219% 157,

Chemical Formula: CygHy04,

(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)

3C NMR (CD;0D, 100 MHz): & 162.4 (CXx2), 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,Xx8), 55,
8 (CH,x2), 46.9 (CX2).

eSS
b EHA6DER : G T 2]
[1£87]
OH
HO o O

0_0 0.0 0_0O
N Y A= 1 W e AN (O IT

BRI 4 ICHBWT, R-0HE L TAM%ZER L. BRNEEYTH BH246%157
Chemical Formula: C,gHs0;
1,3-bis((2,2,5-trimethyl-1, 3-dioxan-5-y [)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 (CHyX2), 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] =f&HI1 0

e EINTDER : PP, P35l
[0230] [{k88]

0,0 [~0 0 0,40 [=0
)
1 O\ro H116 + o e B1— \f O\Ko J117
[0231]  &MBITICHEWT, R-0HE LTHI6AER L, BMbamTth 1745
7o
Chemical Formula: Cs4HssBrO;s
4,4 -(((2-(((5-(bromomethyl)-2, 2-dimethy -1, 3-dioxan-5-y l)methoxy)met
hy1)-2-(((1-methy -2, 6, 7-trioxabicyclo[2. 2, 2]Joctan—-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 (CDCls;, 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).
13C NMR (CDCLl;, 100 MHz): & 108.7 (Cx3), 98.9 (C), 70.9 (CHp), 70.1 (
CH;X2), 70.0 (CH,x3), 69.7 (CHy), 69.5 (CH,x10), 64.0 (CH,x2), 46.0
(C), 38.7 (C), 35.7 (CHy), 35.3 (Cx3), 24,0 (CH;), 23.6 (CH;x3), 23.5
(CHy).
[0232] [{e&¥I118DERK]
[0233]
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[1£89]

L0k ﬁj;o
O\lfoojfo HO OMEFH O\focgfbo Ji18

Jur o+

O

[0234] &mEBHI6D (2) ICEWT. R-X&ELTINTZERL. EMEEHTH 31
18%1G7, JIMI8TREAZL/OT NS5 714 —ICL2RHEIIITHY, HEH
MEZDFEFIRORBICAWE,

[0235] [1t&#J119DERK]

[0236] [1£90]

O OMe
O = OMe « O
O O OMe
o}
HO/tT<
o HO” O
>(o on

2 o;f o

Ji18 — OHOH J119

o]

[]

[0237] EEBI7TD (2) ICBWT, &6 THAEEWE LTIN8EFER L.
BEMtEYTH BI119%587-,

Chemical Formula: CyHg04s

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

ne-1,3-diol)
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[0238]

[0239]

[0240]

'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 = 2.4 Hz, 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).

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), 115.7 (CHX2), 105.2 (CH

X2), 100.5 (CH), 72.6 (CH;x2), 72.1 (CH;X2), 71.6 (CHy), 68.5 (CH,),
63.5 (CH,x10), 63.3 (CH,x2), 63.0 (CH,Xx2), 55.8 (CH;x2), 47.1 (CX
2), 46.9 (CXx3).

EREHI1 1
Ue&EHmI2TOE/K : PP, G;]
(16911
Br
¢
0 o)
H02<i?_<:&< 0 02<12:<:8<
o}
ol)\‘ Br OH\
dr_g 0_0 o d”“@ 0_0
-AYO 7S Hi126 + \I:Ojir Bl1— *0 S Ji27

BB ICBEWT, R-0HE LTHI26%EA L. BHIEEMTH 1274215
1o
Chemical Formula: G4 HsBrO;,
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 (CDCl;, 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 (CDCL;, 100 MHz): & 98.7 (C), 98.2 (Cx3), 70.9 (CHX3), 69.8
(CHy), 67.4 (CH;x2), 63.9 (CH,X2), 62.6 (CH,;x8), 45.6 (C), 38.6 (C),
36.1 (CHy), 24.6 (CH3), 24.5 (CH;x3), 23.0 (CH;Xx3), 22.8 (CH,).
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[0241] [1b&¥pJ1280E K]
[0242] [1692]

OMe
OMe
Br O

S =~
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o OMe o
C N ¢ C N
.
Q 0)8 -+ HOOMQ> Q O)QO
J127 F1 J128

[0243] &mBHI6D (2) ICHWT, R-X& LTI272ER L. BEMLEWTH 31
28%1F7<,
Chemical Formula: CuH;045
(E)-5,5 -((2-(((5-((4-(3, 5-dimethoxystyryl)phenoxy)methyl)-2, 2-dimeth
yl-1, 3-dioxan-5-y )methoxy)methy)-2-(((2, 2-dimethy -1, 3-dioxan-5-yl)
oxy)methyl)propane-1,3-diyl)bis(oxy))bis(2,2-dimethyl-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 (CDCLl;, 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 (CH,), 62.5 (CH,X2) 62.4 (CH,X
6), 55.2 (CH;Xx2), 45.5 (C), 38.8 (C), 24.2(CH;), 24.0 (CH;x3), 23.1 (
CH;x3), 23.0 (CHy).

[0244] [{b&EWJI129DERK]
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[0245]

[0246]

[0247]

[0248]

[1693]
OMe OMe
o]
0
O/tfi Ho/ifi
o
\f\o Oko{ox HO Oko{z:
0
o] (iﬁ o 0
dr;g 0_0 (*ﬁ
“*(0 > — Hd:;§ OH OH 1129
EREITD (1) ICEWT, &6 THRAEemE L TI28%FER L.

BMEEMTH 2I129% 5,
Chemical Formula: Cz5Hgs,045
(E)-2,2" -((2-(((1,3-dihydroxypropan—2-y l)oxy)methy )-2-((3-(4-(3, 5-di
methoxystyryl)phenoxy)-2, 2-bis(hydroxymethyl)propoxy)methyl)propane-1
,3-diyl)bis(oxy))bis(propane-1, 3-diol)
'H NMR (CD;0D, 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 =2.4Hz, 2H), 6.36 (brt, J = 2.4 Hz, 1H), 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 (CX2), 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 (CHX3), 70.0 (CHy), 69.8 (CH;Xx2), 69.7 (CHp),
67.7 (CH,), 62.5 (CH;Xx2), 62.3 (CH,X7), 55.7 (CH,X2), 47.1 (C), 46.9
(€).
Eheh1 2
a2 o&/K : PP ,Gsl
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[1694]
OXO
HO ] O Br
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2<<C:<:o O’tro 5 Ojf\o
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/° T H124 + \1\0 Br B — 27

[0249] &RBI1ICHEWT, R-0H& LTHI24%ER L. BHEEMTH 127 %
=
Chemical Formula: CyH,BrO;,
(25,2'S,5s,5 s)-5,5 -((2-(((5-(bromomethyl)-2, 2-dimethy -1, 3-dioxan-5
-y )methoxy)methy 1)-2-((((2S, 5s)-2-methy -1, 3-dioxan-5-y ) 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
(CHy), 70.2 (CH,), 68.4 (CH,x7), 67.6 (CH,x2), 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] [1E£95]
OMe
el
XO OOM
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y° -|-HO )/jé T
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[0252]

[0253]

[0254]

[0255]

BEBI6D (2) ICBWT, R-X&ELTI2T %#FEAL. BRNEEYMTHD
J128" %187,
Chemical Formula: G, Hg045
(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 l)-2-((((2S, bs)-2-met
hy -1, 3-dioxan-5-y l)oxy)methy l) 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 (CDCLl;, 100 MHz): & 161.0 (CXx2), 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 (CH,), 70.
3 (CH,), 68.6 (CH,x8), 67.8 (CH,x3), 67.1 (CH,), 62.9 (CH,X2), 55.5 (
CH;x2), 25.5 (CH;), 22.2 (CH;), 21,2 (CH,;X3).

EHEFI1 3

LEEMI3TDOE/RM : PP, AS]
[1£96]

Br
o]
. o
o/i}_j _\_“ /;}/ _\41
0_0 0 0_0

é o X Br % o X
O’IL’ (o] H136+ \f\o Br B1— 0’/’ (o] J137
BB TICHEWT, R-0HE LTHI36AEA L. BMEETHBI137415

2o
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[0256]
[0257]

[0258]

Chemical Formula: CgHssBrO,;
5-(bromomethy 1)-5-((3-((2, 2-dimethyl-1, 3-dioxolan-4-y)methoxy)-2, 2-b
is(((2,2-dimethyl-1, 3-dioxolan-4-yl)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 (CDCLl;, 100 MHz): & 109.3 (Cx3), 98.6 (C), 74.7 (CHX3), 72.4
(CH;x2), 70.9 (CHy), 70.4 (CH,x2), 70.2 (CHy), 66.9 (CH,x4), 63.9 (C
H,x2), 63.7 (CH,), 45.9 (C), 38.6 (C), 36.0 (CH,), 26.8 (CH;X3), 25.6
(CHy;x3), 24.6 (CHy), 22.7 (CH,).
(b &¥J138D & ]
[1697]

OMe
gOMe
Br (o)

85 a8

G o oy
O/ ?_ —g_\o OMe 0,%—J _(\)—\O

} o X o X
0 0 0

o}~ K[o>< + HO O OMeFl_) o~ K[Z><
J137 F1 J138

BEAEI6D (2) ICEVWT, R-XELTHITZEAL. BHEEHTH B!
BEFr,
Chemical Formula: C,;H;045
(E)-5-((4-(3, 5-dimethoxystyryl)phenoxy)methyl)-5-((3-((2, 2-dimethy -1
, 3-dioxolan-4-yl)methoxy)-2, 2-bis(((2, 2-dimethyl-1, 3-dioxo lan-4-y ) me
thoxy)methyl)propoxy)methyl)-2, 2-dimethyl-1, 3-dioxane
'H NMR (CDCl;, 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).
3C NMR (CDCls;, 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,Xx3), 7
0.8 (CHy), 70.5 (CH;x3), 70.2 (CHy), 67.3 (CHy), 66.9 (CH,x4), 62.8 (C
Hy), 55.5 (CH;Xx2), 46.0 (C), 39.0 (C), 26.9 (CH;X3), 25.6 (CH;x3), 2
5.3 (CHy), 22.5 (CHy).

[ME&#J139D & K]

[1£98]

R ﬁ
ot K[0>< ji38 — M 7139

EBEBTO (1) ICBWT, &6 THRLIEEME LTI3BEFERL.
BEMEEHMTH 5J139%15 7,
Chemical Formula: Cs5Hs5,045
(E)-3,3 -((2-((2,3-dihydroxypropoxy)methy l)-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,0D, 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, TH), 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).

13 NMR (CDL0D, 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 (CHy,), 64.5 (CH,x4), 62.6 (CH,x2), 55.8 (CH,x2), 46.8 (C), 4
6.8 (C).

EhEfl1 4

Ue&EHWINATOER : PP T;]
[1£99]

OH o

S

e . % ﬂx

PN > H146 + \1\0 Br B1— '%io OA( J147

BREGITICBEWT, R-0HE LTHI46% A L. BBEEMTH 247215
oo
Chemical Formula: Cs;HgBrO;;
5,5 -(((2-(((5-(bromomethyl)-2, 2-dimethy -1, 3-dioxan-5-y l)methoxy)met
hy1)-2-(((2, 2,5-trimethy -1, 3-dioxan-5-y | )methoxy)methy ) propane-1, 3-
diyl)bis(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).
3C NMR (CDCl;, 100 MHz): & 98.0 (Cx4), 74.6 (CH,Xx4), 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 &¥J148D & RX ]
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[{k100]

SO OAC X
LR S
o)( + HO O ) O omem‘)
J147 F1 J148

[0267] &mBHI6D (2) ICHEWT. R-X& LTI47T2ER L. BEMEEHTH B
BEET,
Chemical Formula: CgHgy045
(E)-5,5 -(((2-(((5-((4-(3, 5-dimethoxystyryl)phenoxy)methyl)-2, 2-dimet
hy -1, 3-dioxan-5-y l)methoxy)methy )-2-(((2, 2, 5-trimethyl-1, 3-dioxan-5
-y l)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 =2.4Hz, 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 =
.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 (CDCLls;, 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 (CH,X3), 67.4 (CHy), 66.7 (CH,x6), 62.8 (CH,x2), 55.5 (
CH;x2), 46.5 (C), 39.0 (C), 34.7 (CXx3), 25.9 (CH;x3), 25.7 (CHy), 22
.2 (CHy), 22.0 (CH;x3), 18.6 (CH;Xx3).

[0268] [{b&#JI149DERK]
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[0269]

[0270]

[0271]

[0272]

[{b101]

x O OMe OMe

o OH

?Cff e e

HO o
OH
OH
J148 — OH J149
EWRBITO (1) ICHBVWT, GHI6 THREEME L TI48AEFER L.

BMEEMTH 2149557,

Chemical Formula: C,;Hg045

(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 =2.0Hz, 2H), 6.36 (brt, J = 2.0 Hz, 1H), 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 (Cx2), 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;Xx3), 71.9 (CH,), 71.8 (CH;X2), 71.4 (CHp),
67.8 (CH,), 66.5 (CH,;X7), 62.5 (CH,X2), 55.7 (CH,x2), 47.1 (C), 47
0 (C), 42.6 (Cx3), 17.2 (CH;X3).
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[1E102]
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Oj\ H216 -+ \1\0 Br p1— o\ J217

[0273] &mMBITICHWT, R-0HE L TH16%EA L, BMEamTH 2217415
7=
Chemical Formula: C,H,Br0;,
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 (CDCl;, 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 (CHy), 63.9 (CH,x2), 38.5 (C
), 35.7 (CHy), 35.1 (CX2), 24.2 (CH;), 23.6 (CH;x2), 23.3 (CH,).
[0274] [{b&EWJI218DERK]
[0275] [15103]
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[0276] &RBI6D (2) IZHWVWT, R-X&E LTI217T2ER L. BEMLEMTH 2
182157,
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[0277]
[0278]

[0279]

Chemical Formula: CyHs04,
'H NMR (CDCl;, 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, 1H), 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 (CDCLl;, 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 (CHy), 67.3 (CH,), 66.6 (CH,X2), 66.6 (CH,x2), 62.7 (C
H;Xx2), 55.5 (CH;x2), 38.9 (C), 34.5 (CX2), 26.5 (CH;X2), 25.2 (CH,)
, 22.6 (CH3), 21.3 (CH;x2), 18.4 (CH;X2).

LEEa#J2190 A Rk ]
[16104]
OMe OMe
N O = O OMe
OOM o
HO
2MJ ~kﬁ‘o 2_J _?é:bH
o) OX 0 OH
: ka
OX J218 — He OH oH J219

BRHITD (2) IZBWT, &6 THLEEME LTI218ERA L.

Bt EMTH 321955 /=,

Chemical Formula: CgHsp0q4

(E)-2,2" -(((2-(3-(4-(3, 5-dimethoxystyryl) phenoxy)-2, 2-bis(hydroxymeth
yLl)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, 1H), 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 (CHX2), 127.5 (CH), 115.8 (CHX2), 105.3 (CH

X2), 100.4 (CH), 79.6 (CH), 72.3 (CH;x2), 72.1 (CH;Xx2), 63.1 (CH,Xx8
), 62.7 (CH;x2), 55.8 (CH;X2), 46.8 (CX2), 46.8 (C).

R 6

b EMI22TDER : P1G1G,]

[{t105]
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[o] (o]
o 0 o
—~° A22+ \1\0 Br B1— —X° J221
BB 1 ICHWT, R-0HE L TA22AER L. BMEEYMTH %J2271% 1871

Chemical Formula: CyH,BrQq

5,5 -((2-((5-(bromomethyl)-2, 2-dimethy -1, 3-dioxan-5-y | )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 (CDCLl;, 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;Xx2), 62.6 (CH,X2), 62.5 (CH,
X2), 38.5 (C), 36.0 (CHy), 24.2 (CH;x2), 24.2 (CHy), 23.1 (CHy), 23.1
(CH;X2).
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[0283] [{b&¥J228MDERK]
[0284] [1b106]

) o
To _<: OMe 2’J —<:é<

if o

—
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[0285] &BI6D (2) ICHWT, R-X& LTI27T%ER L. BHNIEEYMTH B2
28%1F7,

Chemical Formula: CsHs04,
(E)-5,5 -((2-((5-((4-(8, b-dimethoxystyryl)phenoxy)methyl)-2, 2-dimethy
-1, 3-dioxan-b-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, TH), 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 (CDCls;, 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 (CH,), 62.7 (CH;X2), 62.7 (CH;X2), 62.6 (C

H,x2), 55.4 (CH;X2), 39.0 (C), 24.7 (CH;), 24.2 (CH;X2), 23.2 (CH;x?2
), 23.1 (CHy).

[0286] [{b&¥JI229D&RK]

[0287]
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[0288]

[1E107]

°/j< 0 HO oH
\l*o 0o o 0>< /j< o {OH

HO™ O
”38: Y
(o}
*0 J228 — H0/|'|_0S J229

ERHITD (1) IZBWT, a6 THEEME LTI228%FRA L.
BREEMTH 5J229% 187,
Chemical Formula: CzpHy045
(E)-2,2" -((2-(3-(4-(3, 5-dimethoxystyryl)phenoxy)-2, 2-bis(hydroxymethy
l)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).
13C 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,Xx3), 55.7 (CH;X2), 47.8 (C).
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[0291]

[0292]
[0293]

[0294]

BHEAIICEWT, R-0HE LTAZBZER L. BREEMTH2I237%E1:
Chemical Formula: C,3H,BrOq
5-(((1,3-bis((2, 2-dimethyl-1, 3-dioxolan—-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 (CDCLl;, 100 MHz): & 109.5 (Cx2), 98.7 (C), 78.8 (CH), 74.8 (C
H,X2), 72.6 (CHy;Xx2), 71.7 (CH,), 71.5 (CHy), 70.0 (CHy), 66.9 (CH,X2)
, 63.9 (CH;x2), 38.7 (C), 36.2 (CHy), 26.9 (CH;x2), 25.6 (CH;Xx2), 24
.4 (CHy), 23.1 (CHa).

[t &¥J238m &K ]
[1t109]
OMe
O = O OMe
Br (o)
(o] O
\|\0 02_/0—\—_\ \1\/0)%)2_/0—\_\
0_0 OMe 0 0
o X o X
}0 OMe ?‘0
o + HO — 0
J237 F1 J238
ERBI6D (2) ICHEWT, R-X& LTI237%FERA L. BHILEMTHBJ2

BTl

Chemical Formula: CzgHs5045
(E)-5-(((1,3-bis((2,2-dimethyl-1, 3-dioxo lan-4-y ) methoxy) propan-2-y L)
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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[0295]
[0296]

[0297]

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 (CHX2), 126,7 (CH), 114,8 (CHX2), 109.4 (CX
2), 104.4 (CHX2), 99.7 (CH), 98.4 (C), 78.8 (CH), 74.7 (CHXx2), 72.6
(CH,x2), 71.6 (CH,), 71.4 (CH,), 69.6 (CHy), 67.1 (CH,), 66.7 (CH,x4)
, 62.7 (CH;Xx2), 55.5 (CH;x2), 39.0 (C), 26.9 (CH;x2), 25.5 (CH;X2),
24,9 (CHy), 22.9 (CH,).

e &#J239D &Rk ]

[1b110]

OMe oMe

\OMe \OMe

o)
0 HO
IR, 5
‘\_\ HO” O ©
g °)<° {)_J ;2——\ OH
0 }on
°’\/ J238 — OH 7239

BHREI7TD (1) ICBEWT, AHI6 THLIEEME LTI238%FEA L.
BEMEEMTH 5J239% 157,
Chemical Formula: CzpHu045
(E)-3,3 -((2-(3-(4-(3, b-dimethoxystyryl)phenoxy)-2, 2-bis(hydroxymethy
l)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 = 2.0 Hz, 2H), 6.36 (brt, J = 2.0 Hz, 1H), 3.98 (s, 2H), 3.79 (
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[0298]

[0299]

[0300]

[0301]
[0302]

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

13C NMR (CDL0D, 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 (CHy,x2), 55.8 (CH,x2), 46.8 (C).

Ehefl1 8

LEEMI24TDE/RK : PG, T ]

[1E111]
;;I Br o
(s) [o) Br \T\Di {O/{OK
S e
08 %HZ% + \#0 Br B1— 0" j247

BB ICBEWT, R-0H& LTH46%EA L. BIEEMTH 5J247%15
7o
Chemical Formula: CyHaBrOyg
5,5 =(((2-((5-(bromomethyl)-2, 2-dimethy -1, 3—dioxan-5-y l)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).
3G NMR (CDCLl;, 100 MHz): & 98.3 (C), 97.7 (CX2), 78.5 (CH), 74.2 (CH
. X2), 71.5 (CH;Xx2), 69.8 (CH,), 66.4 (CH,x4), 63.7 (CH,x2), 38.4 (C)
, 36.1 (CHp), 34.3 (CX2), 26.4 (CH;x2), 24.6 (CHy), 22.6 (CHy), 21.1
(CH;x2), 18.2 (CH;%x2).

b &¥J248D &R ]
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[0303]

[0304]
[0305]

[E112]

o K i
O o OMe [e] 0><
o o{ ° - “Po o—<:o °
X HO X

J247 F1 J248

>

BEAEI6D (2) ICBEVWT, R-X&ELTI47%ER L. BHLENMTH B2
BEE~,
Chemical Formula: Cu3Hg04;
'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, 1H), 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 (CXx2), 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 (CHy), 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 (CHyx2), 18.4 (CH;X2).

e &#J249D &K ]
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[1E113]

OMe OMe

OMe OMe
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\1‘0 o{o ° HO o{ oH
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\7<:0>< %OH
[0306] &RBI7D (1) ICBEWVWT, &FHI6 TRLEWE L TI248%[EA L.

B EMTH 3J249% 157,

Chemical Formula: CsHs0;,

J248 — J249

(E)-2,2" -(((2-(3-(4-(3, 5-dimethoxystyryl) phenoxy)-2, 2-bis(hydroxymeth
y)propoxy)propane-1,3-diyl)bis(oxy))bis(methylene))bis(2-methylpropa
ne-1,3-diol)
'H NMR (CD;0D, 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, 1H), 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 (CHXx2), 105.3 (CH
X2), 100.4 (CH), 79.8 (CH), 75.4 (CH,x2), 72.3 (CH,X2), 70.7 (CH,),
67.7 (CHy,), 66.4 (CH,x3), 66,3 (CH,x3), 55.7 (CH;%x2), 46.8 (C), 42.5
(Cx2), 17.1 (CH;x2).
[0307] =5EHI1 9
(7K M a4 ]
RHEGTEONRFEINLTTAORF IRV EREFICOVWT, UTO
FEICEYKBGIMET o7z, BONLBERZE 1 RUCE2ICEEH TR
T, 1 RUCE2FP, ZhZhOEEMICHSIT2HEAROHFIE. F1 (77
AXFIRY) OKAME (ILH21mg (0.0819mmol) JAAE) %1.0& LAEXED
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[0308]

[0309]

KBMDREEZEINLTRLEDBDTH D, FI (FTARFILRY) DKE
1%, Sarah J. Bethune et al., Cryst. Growth Des. 2011, 11, 2817-2823
ICRREODEEZFER L, £k, FIEREA (F7AXFIARVE/JYIVR
) DA MEIL, Jose L. Gonzalez-Alfonso et al., Molecules 2018, 23, 12
TICEREBOEZER L,

[{b&#6119, G129, G139, H119&TH219]

AEZ7 ZATICEZBEEY 1.0 g 4 F 2 3HIKI100 mLDIETEHY A,
BRICKEDTRALE— MV TIDEIIEERL. TORBRICRLFEL
foo 24B5MER. BAZRBTIRYRE, BRERTRMEL 2, BRD SEIX
INEIEEMOEINSLETNTNOKAMEZEL L,

[{E&%H129, H139, J119, J129, J139, J219, J229% 1*J239]
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