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[0083]
[0084]

[0085]

[0086]

[0087]
[0088]

[0089]

[0090]

[0091]

[0092]

SS=50dl 10-1937960

Ao A X H, Me, OMe, ¥ d27o2 4% wo2HE Hdegc),

A7 (HeAE A7) 3ska 19 2,7-vsd-2 4, 6 LgEZAn) Sy A7) 83ka 29 2-((3-(5,5-TWE-
1,3-g&A-2-d)-3-wld g2 A 2wl £ [d]Elo}=

q
© 129 B U wgAd & o

71 WS 164, A7) 3R 49 ZEdYY SIRHES 4] 3EhA] 59 HIEE] T 1:29] B EH|E b
B3] vFES Fale sl 6oz ®UIEHw HEZD-UHY XIAE FdReke 7R FFES ATEe o=
o# 4 Qlth (Chem. Eur. J. 2015, 21, 7716-7720).

A7) (HEAe FFol-IAAA7] Sy A3t v -70 CUAE 25 Co LEoA dZdal-vg A Er] 2l
olxlol= (HMDS)E ©|&3te] R aqst= ol npgz i),

A7) (A oA AR W
JKH] 0.25:1 ~ 1:4%2 H7}skaL, 1~2

_\?_
wowgel ol Faehs v o5 WAl 1EHQ HAls W wee Fol



S=50dl 10-1937960

= 3] ek 72 wU1EE vEE] o, 3-vlE-5-(2,6,6-EHE-1-A 2 H-1-d) AER-2, 4-T]el-1-d) E
Yuld 2y HEuo]=el 7] 31k 12 f7]HE At 2,7-vdd-2,4,6-SEE AU Y EES
HEEAIA &) sEbe] 82 HU|EE dd ARAE FRshE HEE SgEY F4MS AFste Aot
[0093] [5}8r2] 7]
PPhs Br
e e
|

[0094]

[0095] [5}3H4] 8]

[0096]

[0097] A7) BlgAel A XE 1, Me, OMe, 2 2402 FAH Foz2REH Aedr},

[0098] A7) HY XIS FGets FhRE FFES Azt WHe Ay sE 72 BAHE vEE A 6]
sheba 12 FAHE 2,7-tHd-2,4 6-SEtE AT SFES 211 = G2 SR AIA vEE] BhgS Fl
o]FAAE AL 5EFHoR ),

[0099] (W2 2]

[0100]

[0101]

[0102] s a7z A7
BEANA tEsE WHE 01 oPO% 7l 36}% Zlo] whgkAl st

_18_



[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]
[0111]

[0112]

[0113]
[0114]

[0115]
[0116]

[0117]

S=50dl 10-1937960

wowgol] w2 AER 884 19 2,7-tsd-2 4,6-EATIe nEs gute e v
gAY, MEE|lEY HE Sate Feol-TANLT] WSS ol Fitel T B WMo, ANY Fis
FEE wol, Ad ABAe] AA4H 7ol uet Ay] AEEE 24 5 dE, GFF Ad ABAS TH
S zY SgRel P AeHoE AgE & g Bholn

2 oage] nel AT Az 88 29) 2-((3-(5,5-H W E-1,3-0 S4-2-9)-3- A4 T W
[dElokEst 7] shsha 19 Eelelre SRS 2:1 B wuz Felol-mAldsy] e Fdstel Hy
ABAE FHatl Aol B9 Ao 302 el B GRS BEHoE AT At

W, B4 39 opABIE AHsRaste] ojA: B8y 4e] BT FFRE A 59 H]El
3 @3t 12 BWE wgdtel ey 6o Uehlt HED-Y ABAE Fhe A=Y BFgEe Gl
aedoz A8 + A

EE, H0H 49 FATY SR oty 20 AW AVAZ et NxEelEY AE SR
3 129 B gFulE Felol-mANAT] W 2 chdwe] Appe wee Adste] AYARAS Fhah
AQle] SgE FelAvY SEES Ao AFY F U Aol

iAo 2 2 7-tuE-2 4 6-SEE g oy} H)
HE3 o, 3-1e-5-(2,6,6-EWE-1-AZF 2 Al-1-4) 7
sfeka] 19] 2,7-t¥d-2,4,6-FELE QT ¢ 2
d A3 2 sl HE-7tEE 2 SES Aesi.

3 wgom we-uHe AFss H9H 79

o g

< 4 gt 82 vehlis

oIt ol F e Wil me AlxsE= Aate] dHd AAE Sishe T sEEs olE
sto] @d A wkgor st weS Wdste] kst R ouyA] A e mes Bol= dHd Al
S Frohe TS 7tRY stees 84 oR Axsh dv

O EH =(20.0 g, 167 mmol)d} N»HEZE<Aolu=(NBS, 32.6 g, 183 mmol)E ofAEUEZH

) ofs TMS - OTf (1.11 g, 4.99 mmol)E HH3] gttt 7] EFES A4 3 A7k wwkdk o,
SFAHOER E&)1, 10% BIFAUES FEA(50ml x 3)F AFER AL T8, T4 NaSO,= 7A%A7) 1,
AETo|Z A2 AAE At slo] FFSth. V] w59 Z3E(33.52)S A ZA A (hexane/EtOAc) WH
AA s 9 w=TA 2

< 99k, Data for [332] 1b-11: R; = 0.58 (8:2 hexene:EtOAc); HNR & 4.46 (s, 2H),

(m, 2H), 7.58-7.65 (m, 1H), 7.96-8.03 (m, 2H) ppm.

2 Ald 1-2. 2-bromo-1-(p-tolyl)ethanone [3}8+2] 1b-2] (X = Me).

2N 1-13 fAFEE B o2 4 -mwEol A EdH = (20.0 g, 149.0 mmol)¥ NBS (26.5 g 149.0 mmol) 2 TMS -
OTf (0.99 g, 4.47 mmol)E oFMEYEZ (150 mL) &rjolA 34zF WA A ¢S =2k 3A9 2-bromo-1-
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[0118]

[0119]

[0120]
[0121]

[0122]

[0123]

[0124]

[0125]

[0126]
[0127]

S=50dl 10-1937960

(p-tolyl)ethanone [3}3H4] 1b-2] (26.6 g, 124.7 mmol)& 84%°] AZAFS B3 AAl FE=2 IS & AT
Data for [3}8F4] 1b-2]: R = 0.63 (8:2 hexene:EtOAc); HNR 5 2.44 (s, 3H), 4.44 (s, 2H), 7.30 (d, J
= 8.4 Hz, 2H), 7.89 (d, J = 8.4 Hz, 2H) ppm.

A Ao 2-1. 1-bromo-2-phenylbut-3-en-2-ol [} 1c-11(X = H).

[3}eH24) 1cl

OH
Br
=
X

Sup-B 2 HolAEd = [33211b-1] (7.00 g, 35.2 mmol)<S THF (70 mL)ol ¢ %, -78 T2 2EE ut&r}),
Hld mladgEZelo]= IM THE €9 (52.8 mL, 52.8 mmol)S HH3d) O3t &, -78 T %A 2.5 A7t
Fo & Wk sl Tk A WSS 1E GAte g FA A7|a, tdEoHER FE3 g, F4 NaS0,E

AZAZIL, AEFoIE AR oA 71 o w3, A7) 558 A3E(7.309)S A4 Ada=zn
Eay)e] whgow AAste] maA dxo] HEwd=d 3gtE [3}8H2] 1c-112 (4.66 g, 20.5 mmol) 58%2]

FEZ FS F AT, Data for [3F3H24] 1c-11: Ry = 0.59 (8:2 hexane:EtOAc); HNR 6 2.70 (br s, 1H),

3.79 (A of ABg, J = 10.6 Hz, 1H), 3.81 (B of ABg, J = 10.6 Hz, 1H), 5.31 (dd, J = 10.7, 0.8 Hz, 1H),
5.41 (dd, J = 17.1, 0.8 Hz, 1H), 6.17 (dd, J = 17.1, 10.7 Hz, 1H), 7.27-7.42 (m, 3H), 7.45-7.50 (m,

OH) ppm; C MMR & 44.2. 75.6. 115.9, 125.6, 127.8, 128.5, 140.6, 142.2 ppm; IR (KBr) 3446, 3026,

2970, 1447, 1366, 1217 cmﬂz HRMS (CI) caled for CyHi20Br 227.0071, found 227.0069.

A 2-2. 1-bromo-2-(p-tolyl)but—3-en-2-ol [3}8F2] 1c-2] (X = Me).

A 2-13F FARSE oz du-BaR-(4'-vE)olAEd= [3}8H4] 1b-2] (4.20 g, 19.5 mmol)
o] THF €9(40 mL)E ¥ldul1ulfs B=Zvlo]= 18 THF & (29.2 nl, 29.2 mmol)¥} -78 T &%olA 2.5
AZE S A7 Ay AzetEad e st AAYHS Fd =3 A BERI=d (84 1c-2]
(2.90 g, 12.03 mmol)E 62%2] &= L& & Y. Data for [3T2] 1c-2]: R = 0.64 (8:2
hexene:EtOAc); H NMR 6 = 2.35 (s, 3H), 2.66 (s, 1H), 3.76 (A of ABq, J = 10.8 Hz, 1H), 3.79 (B of

ABa, Jis = 10.8 Hz, 1H), 5.28 (d, J = 10.8 Hz, 1H), 5.40 (d, J = 17.2 Hz, 1H), 6.15 (dd, J = 17.2, 10.8
Hz, 1H), 7.18 (d, J = 8.0 Hz, 2H), 7.35 (d, J = 8.0 Hz, 2H) ppm; CNMR & = 20.8, 44.0, 75.2, 115.4,
125.2. 128.9, 137.3, 139.0, 140.4 ppm; IR (KBr) 3552, 3026, 1689, 1226, 949. 783 cm ; HRMS (CI) calcd
for CyH14BrO 241.0228, found 241.0231.

2 A4 3-1. 2-phenyl-2-vinyloxirane [3}&H2] 1d-1](X = H)

[5}5+4] 14

aErsed [38hA 1c-1] (4.66 g, 20.5 mmol)S THF (20 mL)ol ¢ ¥, 8% FAIUIEH (1.92 g, 41.0
mmol) & (5 mL)& HH3] 71eth. 7] EFEAS HA-200A A wakslk 5 o dolAHOlE (25 mL x
NE FEI U, FF NaSO,2 AZA7)a, oysitl, ofds 7t FFse] HlddZAle|= [3184] 1d-

11((3.00 g)& 45 4 AYC. Data for [3}8H2] 1d-1] HNR 8 3.03 (A of ABq, J =5.6 Hz, 1H), 3.10
(B of ABq, J=5.6Hz), 5.26 (d, J=17.2 Hz, 1H), 5.34 (d, J = 10.8 Hz, 1H), 6.05 (dd, J = 17.2, 10.8
Hz, 1H), 7.29-7.42 (m, 5H) ppm.
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[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

on

=55] 10-1937960

24 3-2. 2-p-tolyl-2-vinyloxirane [3}&+24] 1d-2] (X = Me)

BER3=d [3g4] 1c-2] (2.90 g, 12.03 mmol)Z THF (30 mL)ol] *5°]ar 0 TollA NaH(60%
suspension in oil, 0.58 g, 14.43 mmol)E A7}3 ¥, Ao 11AZF &<k itk S-S 10% &
AFAUER FEA8 THste] FEsta, Yoddgas —7?%5& g, 100 SAFAUYESE 899 AF

At 7 BEEEoR dxsta, e H, RS 7t stel FEFAIA =T Ao HddEAol=
[3}8H2] 1d-2] (1.93g9)E 92 4 AAT}. Data for [3}8H2] 1d-2]: H MR § 2.35 (s, 3H), 3.02 (A of ABq,
J=5.6Hz, 1), 3.08 (B of ABq, J = 5.6 z), 5.25 (dd, J = 17.2, 1.2 Hz, 1), 5.32 (dd, J = 10.8, 1.2
Hz, 1H), 6.04 (dd, J = 17.2, 10.8 Hz, 1H), 7.17 (d, J = 8.0 Hz, 2H), 7.29 (d, J = 8.0 Hz, 2H) ppm.

A A)d] 4-1. 4-chloro-2-phenylbut-2-enal [3}8+2] le-1]1 (X = H).
[3}3H2] lel

X

O A cl

HldeZate]= [31844] 1d-1] (0.49 g, 3.35 mmol)& oldolMH O ES (30 mL) =<0 & CuClyo2H;0
(0.70 g, 4.11 mmol)<} LiCl (0.17 g, 4.11 mmol)S Y3l gujeo] EE=FHo

o2 AFIth, A7) vEEES BuH] 1:19 hexane/EtOAc (200 mL)Z %31 D}g,
A FAEE A2y, APAE 18 JAHG50 ol x 2)F AFEGO L) 2 RS g, T
7|11 AEEoIR AE A, Y w533, YA dHa=2vE Oy o Xé qste %
2-dfslel= [} 1le-1] (0.36 g, 1.98mmol)S 59%2] &=, [3}3H4] le-1]19 ?Z:Oﬂi
Uzt 33ES (0.04 g, 0.27 mmol) 8% &= IS 4 AUTt. Data for [38H2] 1le-1]: Ry = 0.52 (8:2
hexane:EtOAc); 1HNMR § 4.26 (d, J=17.6 1z, 20), 6.76 (t, J = 7.6 Hz, 1), 7.18-7.22 (m, 2H), 7.37-

7.44 (m, 3H), 9.71 (s, 1H) ppm; “CNR 8 39.7, 128.5, 128.8, 129.2, 130.6, 144.6, 146.5, 192.7 ppm;
IR (KBr) 3069, 2993, 2830, 2722, 1773, 1695, 1643, 1503, 1440, 1376, 1241, 1074, 974, 920, 835, 776,

694, 672 cmﬂ; HRMS (CI) calcd for CiHoC10 181.0420, found 181.0415.

2 A e 4-2. 4-chloro-2-(p-tolyl)but-2-enal [3}&2] 1e-2] (X = Me).

AAld 4-17 FARSE o R Hjdo| FAtel = [8h2] 1d-2] (1.93 g)& CuCl,02H,0 (2.34 g, 13.7
mmol) 2 LiCl (0.58 g, 13.7 mmol)$} oll€lolMElo]E &uf (20 mL)] ZEAo|A 1.5A7F BHeA7]l e %
4 azvtEagye] o g AAste] 2 Aol FrR-ddstel= [3}82] le-2] (1.36 g, 6.98 mmol)S
58] &=, [318h] le-2]9] FxolA P47t EolAd Uit 3FES (0.15 g, 0.96 mmol) 8% F&= I&
4 AT}, Data for [3F8HA] 1le-2]: Ry = 0.59 (8:2 hexene:EtOAc); HNR 6§ = 2.38 (s, 3H), 4.27 (d, J =
7.6 Hz, 2H), 6.72 (t, J = 7.6 Hz, 1), 7.09 (d, J = 8.0 Hz, 2H), 7.25 (d, J = 8.0 Hz, 2H), 9.69 (s,
M) ppm; C NMR & = 21.2, 39.8, 127.6, 129.1, 129.2, 138.8, 144.5. 146.1, 192.9 ppm: IR (KBr) 3038,

1710, 1226, 769, 534 cmilz HRMS (CI) calcd for CiiHixC10 195.0577, found 199.0576.

ARl 5-1.

2-(3-chloro-1-phenylprop-1-en-1-yl)-5,5-dimethyl-1,3-dioxane [3}8+4] 1f-1] (X = H).
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[0138]

[0139]

[0140]

[0141]
[0142]

[0143]

[0144]
[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

S=50dl 10-1937960

FE2-gdstol= [318H4] le-1]1 (A4HA] 2.24 g, 12.4 mmol) 3} [3}8H4] le-1]ol4 FRR27]17F "olA gk &
gsto]l=9] 8:1 E3¢E (2.47 o) veHAd=ZF (1.92 g, 18.5 mmol) & p-TsOH (117 mg, 0.62 mmol)E Tl-
2E}=(Dean-Stark) EfE o]&3le] E& A7stAA WAl &l FEHo=E 3AITF e 7tEd v A2
2 A3t vhg EFES HodddHE %3]57—, 15 FASIUESF §H4(50 L x 3)3% Ag== At F&

N & HoHoHER tA] FE3taL S T EUEFOR Axsa AETIRE A8 H, #
& FFst] FEREZ-ofG (3 1f-117 [3}E4] 1f-1]olA F227]7F "Wolx Uzt sgEo] 8:1 H[ &=
el 9= EFE(3.30 99 98 4 Sl Data for chloro-acetal [&}8H4] 1f-1]: Ry = 0.72 (8:2

o
é
_|_4

il

:(o
N
N
o
o
o
-1\1
_1

hexane:EtOAc); 1H NMR & 0.72 (s, 3H), 1.17 (s, 3H), 3.50 (d, J = 10.8 Hz, 2H), 3.68 (d, J = 10.8 Hz,
20), 4.20 (d, J=8.0 Hz, 2H), 5.02 (s, 1H), 6.21 (t, J = 8.0 Hz, 1H), 7.28-7.41 (m, 5H) ppm.
Ao 5-2.
2-(3-chloro-1-(p-tolyl)prop-l-en-1-y1)-5,5-dimethyl-1,3-dioxane [3}8}%] 1f-2] (X = Me).
AAd 5-13F FAEF Wler Fra-dHslo|= [3}8he] le-2] (AAFX] 1.58 g, 8.13 mmol) ¥} [3}

2 le-2]olA E227|7F "olA ik ddstel=e 711 EFE (1.77 @) dedAdZIF (1.22 g, 11.72
mmol) % p-TsOH (74 mg, 0.39 mmol) = Y-2E}T(Dean-Stark) EHS o] &3] &S A AZHA wlAl gujo

TR SARE Bok ankste] WHEAIA, FRE-obAe [SFEhA] 1f-2]9 [3}8h 1f-2]elH FRE7|7F ol
Z% Uzt ggtEo] 7:1 HERZ A9 vy ERE2.19 95 €8 —’F ARt Data for chloro-acetal [3}3}2]

1f-21: 'H MR & 0.72 (s, 3H), 1.18 (s, 3H), 2.38 (s, 3H), 3.50 (d, J = 11.2 Hz, 2H), 3.68 (d, J =
11.2 Hz, 2H), 4.04 (d, J = 8.0 Hz, 2H), 5.01 (s, 1H), 6.19 (t, J = 8.0 Hz, 1H), 7.18 (d, J = 8.0 Hz,
2H), 7.35 (d, J = 8.0 Hz, 2H) ppm.

Ao 6-1.

bis(3-(5,5-dimethyl-1,3-dioxan-2-yl)-3-phenylallyl)sulfane [3}&2] 1g-1] (X = H).

[3}eh4 1g]

g FReol= [ghsh4] 1f-1] (3.09 g, 11.58 mmol)S DMF (25 mL)oll =9]al Na,So9H,0 (1.39 g, 5.79
gate] AeA 22412 FF F wkgth, g E3ES CEolMHCO|ER F38]al, 10% ©ATAVYE

JAUEFORE A=A, AFFoIE AE F 748 st w538t = o
2ZrrE 289 (3-10% EtOAc/hexane) & AA|Eto] HlAgBHMulo|= [318}4]
1S 4299 F&E d& £ AAYdh. Data for [ 1g-11: R = 0.58 (4:1

—
i

—_
)
—
oo
o

8 g, 4.81 mmo

—_—

hexane :EtOAc); I NIR § 0.71 (s, 6H), 1.13 (s, 6H), 3.06 (d, J = 8.0 Hz, 4H), 3.46 (d, J = 10.8 Hz,
41), 3.64 (d, J =10.8 Hz, 4H), 4.92 (s, 2H), 5.95 (t, J = 8.0 Hz, 2H), 7.24-7.40 (m, 10H) ppm.

Ao 6-2.

bis(3-(5,5-dimethyl-1,3-dioxan-2-y1)-3-(p-tolyl)allyl)sulfane [3}82] 1g-2] (X = Me).
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[0151]

[0152]
[0153]
[0154]

[0155]

[0156]
[0157]

[0158]
[0159]
[0160]

[0161]

SS=50dl 10-1937960

)

A 6-17 §A}e wHo g gy Zzglol= [8}8H4 11-2] (3.46 g, 12.32 mmol)E DMF (25
mL)oll Holal Na,So9H,0 (1.48 g, 6.16 mmol)E Tdle] Ao A 24A7F FoF WA A, Ag7A AHazn}

E399(5-15% EtOAc/hexane)d] WH oz AA|ste] gl e naddduol= 382 1g-2] (2.52
g, 4.82 mmol)E 39%2] &2 4S 4 AU}, Data for [F8H2] 1g-2] : R = 0.53 (4:1 hexane:EtOAc); W

a4

NMR & 0.71 (s, 6H), 1.14 (s, 6H), 2.34 (s, 6H), 3.07 (d, J = 8.0 Hz, 4H), 3.46 (d, J = 11.2 Hz, 41,
3.64 (d, J=11.2 Hz, 4H), 4.91 (s, 2H), 5.93 (t, J = 8.0 Hz, 2H), 7.13 (d, J = 8.0 Hz, 41), 7.19 (d,
J =8.0 Hz, 4H) ppm.

AAef 7-1.
2,2'=(sulfonylbis(1-phenylprop-1-ene-3,1-diyl))bis(5,5-dimethyl-
1,3-dioxane) [8}8H2] 1h-1] (X = H)

[&}e+2] 1h]

X

S-dlop-Aaksl4=4 (UHP, 4.21 g, 44.76 mmol)®} TEAMFESE (3.31g, 22.38 mmol)S olHIEYUEZ (70 mL)
L) 3le] ALoA 2A]7F AHE] wukEle] Te LS At Ay Ll Mujolt FIE [318h] 1g-1]
(3.69 g, 7.46 mmol)<S CH,Cl, (20 mL)ol o] HH3F] 3}, ¥bS FSES Ao 18A17F wykel 5 iy
ol gmjE 7k sl AAZT. FHEES oAl CHClol Holal, x| &g uAS AFEFo|Z o] &3d}]
A&, e CHCL,E FH3la B2 A-e v, 7 SAYERFOR AXA7L, AFETIE AS H, %
gt FFate] wdd AAE AT olE /“E]
Askel 4:1 E:7 o] AAR o]Fo|x HE ¥
}\}\)\AT;]— E-tx9 O]}‘q;qzﬂb e 0]

Data for [3}8H2] 1h-1]1: Ry = 0.66 (3:2 hexane:EtOAc); HNR § = 0.72 (s, 6H), 1.12 (s, 6H), 3.45 (d,

00

Y

1A A% AzvkE gy o] W (20-70% EtOAc/hexane) &2 7
& [3}324] 1h-1] (2.67 g, 5.07 mmol)S 68% F&= IS F
23 trituration?] ¥WHo=z A TAZ AAE 4 YA}

J =10.8 Hz, 4H), 3.62 (d, J = 8.0 Hz, 4H), 3.64 (d, J = 10.8 Hz, 4H), 4.94 (s, 2H), 6.00 (t, J = 8.0

Hz, 2H), 7.23-7.27 (m, 4H), 7.31-7.37 (m, 6H) ppm; C MR & = 21.8, 23.0, 30.2, 52.5, 77.5, 102.4,
116.8, 128.0, 128.3, 128.9, 135.0, 146.6 ppm; IR (KBr) 3012, 2956, 2844, 1469, 1394, 1364, 1308, 1230,

1215, 1118, 1088, 1014, 988, 969, 909, 854, 749, 700, 667 cmﬂz HRMS (FAB) calcd for Csolag0sS 527.2467,
found 527.2473.

2,2"'-(sulfonylbis(1-(p-tolyl)prop—1-ene-3,1-diyl))bis(5,5-dimethyl-
1,3-dioxane) [3}8+2] 1h-2] (X = Me).

AN 7-13 FASE o g $-gol-AakslrAs (UHP, 2.72 g, 28.92 mmol) of TEAREFE (2,14
g, 14.46 mmol)& oFHNEYEZ (60 mL) &1 3Fe] A2olA 2412t 5 AEs| wylksio] 42 B <=l
gtol= 3}etE [3}8h2] 1g-2] (2.52 g, 4.82 mmol)Z CHCly (10 mL)ol =<1 &S 2A2o)x 21A7F muksh
, A7t A9 aEvtE a9 9] 9 (10-30% EtOAc/hexane) &2 A A|3}e] 4:1 E:
3letE [3}sh2] 1h-2] (1.51 g, 2.72 mmol)S 56% FE%2 9L & JU}t. =79 <= oA ZAF
o] €3} trituration® WHoE A mAE AAE + YAt Data for [33HA]

to rh Ao

hexane:EtOAc); HNR § = 0.72 (s, 6H), 1.13 (s, 6H), 2.36 (s, 6H), 3.45 (d, J = 10.4 Hz, 4H), 3.63
(d, J=28.0Hz, 4H), 3.64 (d, J = 10.4 Hz, 4H), 4.93 (s, 2H), 5.99 (t, J = 8.0 Hz, 2H), 7.15 (s, 8H)
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[0163]
[0164]

[0165]

[0166]
[0167]

[0168]
[0169]
[0170]

[0171]

[0172]

S=50dl 10-1937960

ppm; 13C NMR 6 = 21.3, 21.8, 23.0, 30.1, 52.6, 77.5, 102.6, 116.6, 128.8, 129.1, 132.0, 137.7, 146.5
ppm; IR (KBr) 3022, 2956, 2844, 1513, 1469, 1394, 1364, 1308, 1230, 1215, 1117, 1085, 1014, 988, 969,

909, 855, 649, 665 cmﬂz HRMS (ESI) calcd for CgHiO¢SNa 577.2594, found 577.2597.

A Ao 8-1.
1,6-bis(5,5-dimethyl-1,3-dioxan-2-yl)-1,6-diphenylhexa-1,3,5-

triene [3}8F2] 1i-1] (X = H).

jor]

t-

i
e
1v
{0
r
o
Lo
1>
—
5
=
=
()]
Do
e

&
oo
©
=

=

(e}

o
(@)
&=
(@}
e
o
o
=]

Z
=2
ue
S
k!

uOH (25 mL), C.Clg (1.37 g,
H (1.62 g, 28.90 mol)E Aoz Hgvh. vhg E3ES of= tj7] sto] 4
O 10 SATAUER T84S Tete] WS FAAAT. v EFES CHLl,
=z F=5 + , de AAe uAE
S F AU, o) HEES o] &% trituration®] WH AAE o] I Aol EdrolAE [3}8}4
1i

=
85%2] &2 AL F Ydrt. Data for [84A] 1i-1]: Ry = 0.62 (4:1

|
o
=
=
—
w
o
Do
S
ol
E
E
o
Z
o

hexane:EtOAc); HNR § = 0.71 (s, 6H), 1.18 (s, 6H), 3.49 (d, J = 10.4 Hz, 4H), 3.66 (d, J = 10.4
Hz, 4H), 5.03 (s, 2H), 6.45-6.52 (m, 2H), 6.52-6.58 (m, 2H), 7.28-7.39 (m, 10H) ppm; “CNR 5 = 21.8,
23.1, 30.2, 77.7, 103.4, 127.4, 128.0, 129.5, 129.9, 132.3, 137.0, 139.2 ppm; IR (KBr) 3012, 2956,

2844, 1469, 1390, 1364, 1305, 1215, 1107, 1085, 1014, 980, 962, 928, 891, 749, 697, 667 em ; HRMS
(ESI) calcd for CsHse0Na 483.2506, found 483.2504.

A Ald 8-2.
1,6-bis(5,5-dimethyl-1,3-dioxan-2-yl)-1,6-di-p-tolylhexa-1,3,5-
triene [3}8H4] 1i-2] (X = Me).

AArjd 8-13F FARE Wje Oy ME [3eh4] 1h-2] (0.77 g, 1.39 mmol)E CHCly (35 mL)ell
=olal, ¢t-BuOH (20 mL), C.Cls (0.66 g, 2.78 mmol), & + A ZF KOH (0.78 g, 13.90 mmol)E x4 o= ¢t
5, ol= ti7] dte] Ao A &F Fo A A DL A uAE AL F AJT. ol HEHE S o] &3
trituration®] WO E AA o] AAN wAe] EgdrjotAg [}84] 1i-2] (0.52 g, 1.06 mmol)E 76%°]
&2 A< 4 99Tk, Data for [884) 1i-2]: Ry = 0.65 (4:1 hexane:EtOAc); H NMR & = 0.71 (s, 6H),
1.18 (s, 6H), 2.37 (s, 6H), 3.49 (d, J = 10.8 Hz, 4H), 3.66 (d, J = 10.8 Hz, 4H), 5.01 (s, 2H), 6.46-

6.52 (n, 2H), 6.52-6.57 (m, 2H), 7.17 (d, J = 8.0 Hz, 4H), 7.25 (d, J = 8.0 Hz, 4H) ppm; C NVR & =
21.0, 21.5. 22.9. 29.9. 77.5. 103.3. 128.5, 129.1, 129.4, 132.0. 133.8, 136.9. 138.7 ppm: IR (KBr)
3015, 2956, 2848, 1513, 1469, 1394, 1364, 1308, 1215, 1152, 1107, 1085, 1014, 984, 965, 932, 891, 820,

749, 667 cm ' HRMS (ESI) caled for CsHu0Na 511.2819, found 511.2817.

2 A4 9-1. 2,7-diphenylocta-2,4,6-trienedial [3}8H2] 1-1] (X = H).
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tolAlg [3}sh4] 1i-1] (0.67 g, 1.45 mmol)S THF (5 mL)ol *Holx 1& A4F (10 mL)3} SAHAF (366 mg,
4.06 mmol)2S U8k th A2oA 3F Fot wwkaltt, ujsho] 7}3}%3— A Ao AL (HLlL2 FE3kaL,

B2 g tg, TF FINEFOR AxST ARFolZ AL T, A Sl Hsel wet wAF A

)

Aok, Ag7tA A9 ga2eE ] W (10-25% EtOAc/hexane) &2 AAsle] [dsh2] 1-1]19] all-(E)-E
Ao (374 mg, 1.30 mmol)S 90%2] +&E L& & AJTk. Data for [38H2] 1-1]: Ry = 0.30 (4:1

hexane:EtOAc): T NMMR 6 = 7.03-7.13 (m, 4H), 7.24-7.28 (m, 4H). 7.40-7.50 (m, 6H), 9.70 (s, 2H) ppm;
“CNR 5 = 128.5, 128.8. 129.8, 131.9. 136.9, 144.1, 146.4, 192.8 ppm; IR (KBr) 3012, 2926, 2848,
9714, 1674, 1595, 1495, 1442, 1416, 1372, 1267, 1196, 1085, 1025, 1006, 980, 749, 716, 667 cm ; HRMS
(EST) caled for CyHis0:Na 311.1043, found 311.1044.

AAe 9-2. 2,7-di-p-tolylocta-2,4,6-trienedial [&384] 1-2] (X = Me).

AN 9-13 fAFSE o g  tolAler [F38HA] 1i-2] (0.19 g, 0.39 mmol)S THF (5 mL)el] *so]a
15 4F (10 mL) B SAH4F (98 mg, 1.09 mmol) 3 A-2oA a7 &< vhgAIZ] ¥, Aepybd dd] a=2ntE
23] (5-15% EtOAc/hexane)®] W oz AA|ste] w&bd Ao [3e4] 1-2]12 YellEs all-(H-Edduye
(93 mg, 0.29 mmol)S 74%%] &= 9L 4 AT}, Data for [38H2] 1-2]: Ry = 0.47 (4:1 hexane:EtOAc);

HNR § = 2.41 (s, 61), 7.06 (br s, 4H), 7.15 (d, J = 8.0 Hz, 4H), 7.27 (d, J = 8.0 Hz, 4H), 9.68
(s, 2H) ppm; 13C NMR & = 21.3, 128.9, 129.2, 129.7, 136.8, 138.8, 144.0, 146.2, 193.0 ppm; IR (KBr)
3019, 2922, 2855, 2736, 1681, 1606, 1513, 1428, 1375, 1264, 1185, 1077, 1006, 820, 749, 667 Cmili HRMS
(EST) calcd for CyHaO:Na 339.1356, found 339.1357.

AAld 10-1.

2-((3-(5,5-dimethyl-1,3-dioxan-2-yl)-3-phenylallyl)thio)benzold]

thiazole [33g2] 1j-1] (X = H).

[3}sh4) 15]

e

addeg FReol= [3}8H2] 1f-1] (5.00 g, 18.74 mmol)S oFAE (60 ml)ol =9 F 2-wZE-wlxElo}=
51

=5
(2.51 g, 14.99 mmol)¥} ¥4 ebxlZ-F  (3.89 g, 28.11 mmol)& &£AF o2 g3}, Ay we TIES AL
oA 21 Azt TF & wwksle] & H, "lFEQ W& At stol AATY. 5% ARES dHoAHIE
of Foli EE A& tF ¥ FMMUEFOE Axsal, AFFolE AL FH, 7Y gl sFAA 22 A4
9] 2SS de. olE Ay AY FRvlEadd ] WH(5-40% EtOAc/hexane) &2 AA|SFe] 4:1 £:17 YA
o) AAE o]FojX WlxEolEHY Mulol= [} 1j-1] (6.91 g, 17.38 mmol)S 60%2] &= 4& 5

3]
= AR
. =5 xR oldAAE Hel"dHEE ol &3 trituration®] WWom A uAlz AFAE &
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At} Data for [3FsH2] 1j-11: [Re = 0.71 (4:1 hexane/EtOAc); MR § = 0.71 (s, 3H), 1.14 (s, 3H),

3.48 (d, J=11.2 Hz, 21), 3.66 (d, J = 11.2 Hz, 2H), 4.00 (d, J = 7.6 Hz, 2H), 5.02 (s, 1H), 6.29 (t,
J=7.6Hz, 111), 7.25-7.31 (m, 1H), 7.31-7.39 (m, BH), 7.37-7.43 (m, 1H), 7.72-7.76 (m, 1H), 7.82-7.86
(m, 1H) ppm.

2 A 10-2.
2-((3-(5,5-dimethyl-1,3-dioxan-2-y1)-3-(p-tolyl)allyl)thio)benzo[d]
thiazole [3}8H4] 1j-2] (X = ).

AAd 10-13F §A8F o g 4Ee F2eol= [ 1f-2] (2.70 g, 9.62 mmol)E oA E (50
mL)oll =<2 FH 2-HAE-wFElE (1.29 g, 7.70 mmol)¥} F4 BAFAE (1.99 g, 14.43 mmol) 3} 2 2-0f A
20 AZF Fok kA7l g, AEsta Ay azvtEadye] W (3-30% EtOAc/hexane) &2 AAlste] 3:1 £:7

o
AAZ o]Fo7 wlzE|olFY Mylol= [38h4] 1j-2] (3.70 g, 8.99 mmol)S 93%2] 6= IS &
AN, T 7] ojddAlE HelddHEE o]8F trituration®] WHoE AN uAlE AAE 5 9l

Utt. Data for [3F8H2] 1j-2] : R = 0.66 (4:1 hexane/EtOAc); MR § = 0.71 (s, 3H), 1.15 (s, 3H),

2.32 (s, 3H), 3.48 (d, J = 11.6 Hz, 2H), 3.66 (d, J = 11.6 Hz, 2H), 4.01 (d, J = 8.0 Hz, 2H), 5.00 (s,
1), 6.26 (t, J= 8.0 Hz, 1H), 7.18 (d, J = 8.0 Hz, 2H), 7.26 (d, J = 8.0 Hz, 2H), 7.25-7.31 (m, 1H),
7.37-7.43 (m, 1H), 7.72-7.76 (m, 1H), 7.82-7.86 (m, 1H) ppm.

Ao 11-1.
2-((3-(5,5-dimethyl-1,3-dioxan-2-yl)-3-phenylallyl)sul fonyl)benzo

[dlthiazole [}8H4] 2-1] (X = H).

O
OO

Leflo}-Aks= 4 (UHP, 1.07 g, 11.34 mmol)$} TEAMESRE (0.84 g, 5.67 mmol)S oMEYER (40 ml)
fm o] A20M 1.5A7F FF A™HS] wwtale] e g8 A=t Ay o Hilol= 33HE [3}3}H2]
1j-11 (0.75 g, 1.89 mmol)& CH,Cl, (10 mL)ol =of HH3] ¢stu}. Wk TFES A-2004 20A13F agtet
H, tFEe gulE AL St AASTCE. FHES THA] CHCLol Folal, X gL aAE AFTolE o
o A2, Adg 7St slol FFdt] 4:19] E:Z o|HHAR o|FoF [gE] 2-1]¢9] 4HY HE 3}
(0.91 g, 2.12 mmol)S 100%2] &2 AL 4 At F1Fe 453 o] AAA(0.67 g, 1.56 mmol)=
2& o] 83 trituration®] WHOZ 83%2 FE&Z M uAZ HAE F AU, oju] BAS 7t slol F

ANA 77-%9 53 ol AAAE A& = AU}, Data for [38H4] 2-11: Ry = 0.27 (4:1 hexane/EtOAc); H

[U_L,

©  op
ol
ol

= _1)J- LS

NMR & = 0.69 (s, 3H), 1.08 (s, 3H), 3.42 (d, J = 10.4 Hz, 2H), 3.60 (d, J = 10.4 Hz, 21), 4.22 (d, J
= 7.6 Hz, 2H), 4.94 (s, 1H), 6.18 (t, J = 7.6 Hz, 1H), 6.96-7.00 (m, 2H), 7.16-7.22 (m, 2H), 7.23-7.28

(m, 1), 7.58-7.67 (m, 2H), 8.00-8.04 (m, 1H), 8.16-8.18 (m, 1H) ppm; C NMR & = 21.7, 22.9, 30.1,
54.9. 77.4, 102.1, 115.6, 122.2, 125.6, 127.5, 128.0, 128.2, 128.7, 134.7, 137.1, 147.7, 152.6, 165.0
ppm; IR (KBr) 2056, 2848, 1472, 1394, 1331, 1215, 1144, 1122, 1085, 1018, 992, 969. 906, 854, 757.

705, 667, 664 cmil; HRMS (ESI) calcd for CypHNOsS:Na 452.0961, found 452.0960.

Ao 11-2.
2-((3-(5,5-dimethyl-1,3-dioxan-2-yl)-3-(p-tolyl)allyl)sulfonyl)

benzold]thiazole [3}8F4] 2-2] (X = Me).
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[0198]
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[0202]
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AAe 11-13 A8 o= 9-Fol-aksl4=4 (UHP, 0.93 g, 9.90 mmol)8} TEAMELEE (0.73

g, 4.95 mmol)< ovﬂEwE% (50 mL) & 3fo] Ao 1.541%F AH3] unlsle] d& B

gol= 3}HE [3}3F24] 1j-2] (0.68 g, 1.65 mmol)Z CHCl, (15 mL)ell el &8 A20)x 204]7F F¢t w8

1A 3:1 E:7 o] dAARZ o]Fof [3E+4] 2-2]9 BI-HE 33=(0.59 g, 1.33 mmol)& 81%9] &= &

AN, 7z =53 o] A A(0.39g, 0.88mmol)E= WERES o] &3 trituratione] WHOE 5399 &

A uA= A & AT olw Beg St ol FFAA 2] & o|AHAE mT U=
.

tt. Data for [3}8F2] 2-2]: Ry = 0.33 (4:1 hexane/EtOAc); HNR & =0.68 (s, 3H), 1.09 (s,

~

ne ke 4y

el
=

3H), 2.30 (s, 3H), 3.41 (d, J = 10.8 Hz, 2H), 3.59 (d, J = 10.8 Hz, 2H), 4.24 (d, J = 8.0 Hz, 2H),
4.92 (s, 1), 6.15 (t, J = 8.0 Hz, 1H), 6.87 (d, J = 8.0 Hz, 2H), 6.98 (d, J = 8.0 Hz, 2H), 7.57-7.68

(m, 2H), 7.98-8.04 (m, 1H), 8.13-8.18 (m, 1H) ppm; 13C NMR 6 = 21.2, 21,7, 22.9, 30.1, 55.0, 77.4,
102.1, 115.2, 122.2, 125.5, 127.4, 127.9, 128.5, 128.9, 131.7, 137.1, 137.7, 147.6, 152.6, 165.1 ppm;
IR (KBr) 3019, 2960, 2848, 1472, 1394, 1331, 1215, 1140, 1122, 1085, 1014, 992, 969, 854, 820, 746,

667 cm ; HRMS (ESI) calcd for CysHasNOsSoNa 466.1117, found 466.1117.

A A 12-1.
2,2'-(1,5,10,14-tetraphenyltetradeca-1,3,5,7,9,11, 13-heptaene-

1,14-diyl)bis(5,5-dimethyl-1,3-dioxane) [3}8+2] 3-1] (X = H).

shsha] 2-19] &HE BT-
mL)ell Folar, of=3 thr] dte] -78 T F-Fol| A wwrElw KHMDS 1% THF 8M(1.12 mL, 1.12 mmol)S A]A]
3l Zhetth, Wb EFES -78 TolA 2A17F wRkSk thy, & ARo2 ¥ 104t 5 vESAIZITE. A

A (479 mg, 1.12 mmol)d} k4 1-19] Egjdit)et (115 mg, 0.40 mmol)S THF(20

122 F3li, 10% f3ldiy S92 He v, 74 MEFo=R Axstyn, AESE
ol Azm 7t Bl FEHEe] HF& A uAES der. o= Ay AdmzvE1#y(0-15%
EtOAc/hexane)®] HPH o2 AA|ste] all-trans/cise] YA AA w7} 5:1¢1(by HPLC) 'ﬁ%d.‘ A [3}st
2l 3-1]0.2 #7|HE ZFdt)ol A2 (90.2 mg, 0.13 mmol)E 33% F&= AL 5 AU} [Rr = 0.54-0.49 in
4:1 EtOAc/hexane]. Data for all-trans (major) [3}8}2] 3-1]: Rf = 0.49 (8:2 hexane:EtOAc); 1H NMR &

0.72 (s, 6H), 1.20 (s, 6H), 3.51 (d, J = 10.8 Hz, 4H), 3.67 (d, J = 10.8 Hz, 4H), 5.05 (s, 2H), 6.06
(dd, J = 15.2, 11.6 Hz, 2H), 6.18-6.30 (m, 4H), 6.55 (d, J = 15.2 Hz, 2H), 6.64 (d, J = 11.6 Hz, 2H),

7.03-7.10 (m, 4H), 7.12-7.33 (m, 16 H) ppm; C NR & 21.8, 23.1, 30.2, 77.7, 103.7, 127.2, 127.2,
127.7. 128.0. 128.6. 129.2. 129.7. 130.2, 132.2. 133.1. 136.8, 137.2, 138.3. 139.3, 143.1 ppm: IR

(KBr) 3030, 2971, 2924, 2849, 1741, 1651, 1556, 1542, 1459, 1363, 1220, 1128, 1097, 1014, 960, 695 cm
'S HRS (FAB) calcd for Csols:04 716.3866, found 716.3871.

A A e 12-2.
2,2'-(1,5,10,14-tetra-p-tolyltetradeca-1,3,5,7,9,11, 13-hept aene-

1,14-diyl)bis(5,5-dimethyl-1,3-dioxane) [3}8+2] 3-2]1(X = Me).
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Ao 12-13F §AFSF oz 31ahal 2-29] oFE BI-AME (271 mg, 0.61 mmol)T} 33H4] 1-29]
Egdue (77.3 mg, 0.24 mmol)S THF(15 mL)ol =<1 &<y} KHMDS 1% THF &<4(0.61 mL, 0.61 mmol)S -78
ColAM 2417, Aol A 4X3E R AIR v, Ael7hl A A zekE a9 (0-15% EtOAc/hexane)9] Hlog
BRI all-trans/cis®] @A 1A B7} 11:42 (by HPLC) HoA x|o] [3}3H4] 3-2] B7|HE Zldr]
olME (74.0 mg, 0.10 mmol)S 42% FE= IS & ANY [Ry = 0.68-0.53 (4:1 EtOA/.hexane)]. Data for
all-trans (major) [3}8}2] 3-2]: Ry = 0.68 (4:1 hexane/EtOAc); H MR § 0.72 (s, 6H), 1.21 (s, 6H),

2.29 (s, 6H), 2.34 (s, 6H), 3.50 (d, J = 11.2 Hz, 4H), 3.68 (d, J = 11.2 Hz, 4H), 5.03 (s, 2H), 6.11
(dd, J = 14.8, 11.2 Hz, 2H), 6.24 (br s, 4H), 6.52 (d, J = 14.8 Hz, 2H), 6.61 (d, J = 11.2 Hz, 2H),
6.96 (d, J =8.0 Hz, 4H), 7.02 (d, J = 7.6 Hz, 4H) 7.11 (d, J = 7.6 Hz, 4H), 7.14 (d, J = 7.6 Hz, 4H)

ppm; 13C NMR & 21.6, 22.3, 23.6, 30.1, 30.6, 78.2, 104.4, 128.9, 129.0, 129.1, 129.6, 130.1, 130.4,
132.6, 133.3, 134.4, 134.7, 137.1, 137.2, 138.5, 139.7, 143.3 ppm; UV (c = 4.69 x 107 M in CH.CL) A
(e) 412 (10,600), 436 (14,400), 461 (13,000) nm; IR (KBr) 2929, 2859, 1746, 1470, 1387, 1267, 1235,
1118, 1036, 986, 778 cmil; HRMS (FAB) calcd for CsiHeoOs 772.4492, found772.4491.

A Ao 13-1.
2,6,11,15-tetraphenylhexadeca-2,4,6,8,10,12,14-heptaenedial [&3F4] 4-1] (X = H).

[3}e2) 4]

I 1&E A4F (15 mL) 3 A (27 mg, 0.30
S (HClLE FZ3t3, B2 e gs, 74
PAYEFOR Axsa, AEFo)E A H, A% s wFsle] Hed uAES 9A ®rh. A 49

aARutE Ty W (7-30% EtOAc/hexane) &2 AAS all-trans/cis®] YAo]dAA 7} 11:321(by HPLC)
BEoa w9 [ 4-118 F7)5H = ZdviY(total 32 mg, 0.06 mmol)S 60% &= 4<& 4 AAT} [R,

= 0.35, 0.25, and 0.16 (4:1 hexane:EtOAc)] Data for all-trans (major) [332 4-1]: Ry = 0.25 (4:1

mmol)% =8 th, HE W 12’\17& Rt ﬂ‘é}f‘f}q. Eleoy %%‘%

)oﬁ:

hexane/EtOAc); H NWR & 6.35 (dd, J = 14.8, 11.8 Hz, 2H), 6.32-6.42 (m, 2H), 6.44-6.54 (m, 2H), 6.91
(d, J=14.8 Hz, 2l), 7.07-7.15 (m, 4I1) 7.10 (d, J = 11.8 Hz, 2H), 7,20~7.40 (m, 6H) 9.63 (s, 2H) ppm;
YCONMR & 127.9, 127.9, 128.1, 128.1, 128.3, 129.5, 129.7, 132.3, 134.2, 136.0, 137.0, 140.6, 143.8,
145.5, 148.9, 192.9 ppm; IR (KBr) 2922, 2853, 1672, 1648, 1598, 1549, 1457, 1384, 1267, 1103, 1022,
803 cm ; UV (e = 1.18 x 10~ M in CH2CI2) A () 444 (65,600), 473 (102,000), 503 (95,000) nm; HRMS
(FAB) calcd for Cyl30, 545.2481, found 545.2493.

A Ao 13-2.
2,6,11,15-tetra-p-tolylhexadeca-2,4,6,8,10,12, 14-heptaenedial [3}&2] 4-2] (X = Me).

A 13-17 fAFSE W o2 3}h2] 3-29] t]ol A& (18.8 mg, 0.24 mmol)S THF (15 mL)ol] =o]aL
18 G4k (45 mL) I &4 (65 mg, 0.72 mmol)S ©dk the, A-2olA 18AI1ZF F<t RESAIZ thg, A7t
A9 azvtEadye] WH(3-20% EtOAc/hexane) &2 AA|ste] all-trans/cis9) H‘Zﬂ o] AA7F 10:3¢(by
HPLC) Tﬁﬁ"—'.‘ a9 (88 4-2]2 ®7)EE EEduiU(total 52.5 mg, 0.09 mmol)S 38% FHE I& &
At [Ry = 0.41, 0.30, and 0.12 (4:1 hexane:EtOAc)]. Data for all-trans (maJor) [8}8t4] 4-2]: Rf =

_28_



[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

S=50dl 10-1937960

0.30 (4:1 hexane:EtOAc); HNR 5 2.32 (s, 6H), 2.38 (s, 6H), 6.37-6.41 (m, 2H), 6.40 (dd, J = 15.2,
11.6 Hz, 2H), 6.45-6.50 (m, 2H), 6.88 (d, J = 15.2 Hz, 2H), 7.00 (d, J = 8.4 Hz, 4H), 7.02 (d, J = 8.4
Hz, 4H), 7.06 (d, J = 11.6 Hz, 2H), 7.09 (d, J = 8.0 Hz, 4H), 7.17 (d, J = 8.0 Hz, 4H), 9.61 (s, 2H)

ppm; C MR & 21.2, 128.0, 128.7, 129.0, 129.4, 129.5, 129.7, 133.1, 134.1, 136.8, 137.6, 137.9,
140.4, 143.7, 145.6, 148.7, 193.0 ppm; UV (c = 4.99 x 10 M in CHCl) A (&) 451 (19,800), 478
(27,500), 509 (25,000) nm ; IR (KBr) 2932, 2864, 1684, 1604, 1576, 1519, 1422, 1382, 1205, 1086, 983,
835 cmilz HRMS (FAB) calced for Cyly0, 601.3107, found 601.3110.

AAlel 14-1. 13,13 ' vl d-dE-7k=2" [3heh4 8-1] (X = H).

[3}s}4] 8]

stk 79 3-md-5-(2,6,6-E M E-1-NERFA-1-) AE-2, 4-Hd-1-) EAd T A F Y5 HEvlo]=
(0.52 g, 0.95 mmol)9} 3}eH4) 1-19] 2,7-vdd-2,4,6-SEFEAIY2(0.11 g, 0.38 mmol)S ™EH-2(15 mL)}
E24(15 mL) 9 &3 &ujo] molar, KOMe(0.53 g, 7.6 mmol)ZS 7}k th& ol=F 7] slollA & E3ES
100 CTE 8AIZF Bk 71deit). Whe EES A2ow 233 YRriEe guls 79 3o 5FAL. o=

o
CHLLE &3]3l A8ty F8doem AL 5, ¥ UEFoR Axsta ASFoRE 7& ths, @ st

il

. A A 2vlE 123 (1-20% EtOAc/hexane)d] WHOo R A A
3to] [3}3F4] 8-119 all-trans-13,13 ' -t]Hd-wE}-7FZ©1 (131 mg, 0.20 mmol)S 52%¢] F&& IS F A
ok, A7) AFEL THRS WEre S o]4slt AAdAow 1 & £52 AAE 4 v}, Data for all-trans [3+

-3
off
o

M
)
g
rlo
1=
=
2
il
12
rlr

b
o
il
>
o
Y

N,
i)
i

—

3k 8-1]: Ry = 0.88 (4:1 hexane/EtOAc); H NMR & 0.91 (s, 12H), 1.42-1.48 (m, 4H), 1.55-1.64 (m, 4H),

1.68 (s, 6H), 1.71 (s, 6H), 2.00 (dd, J = 6.4, 6.0 Hz, 4H), 6.08 (A of ABq, J = 16.4 Hz, 2H; H), 6.09
(B of ABq, J = 16.4 Hz, 2H; H), 6.11 (d, J = 10.6 Hz, 2H; H'). 6.15-6.20 (m, 2H; H'), 6.22 (dd, J =
11 14 12
14.4, 10.6 Hz, 2H: H'), 6.24-6.28 (m, 2H: H ), 6.43 (d, J = 14.4 Hz, 2H; H), 7.16-7.22 (m, 4H),

7.34-7.39 (m, 2H), 7.39-7.46 (m, 4H) ppm; C NMR & 15.7, 22.2. 24.7, 31.9, 31.9, 36.1, 37.2, 42.6,
130.0, 130.3, 131.2, 131.4, 132.5, 132.9, 133.7, 134.8, 135.4, 139,4, 139.7, 140.7, 140.8, 140.9,
146.4 ppm; IR (KBr) 3030, 2930, 1717, 1684, 1653, 1636, 1616 cm 3 HRMS (FAB) caled for Csolgo 660.4695,
found 660.4691.

AAld 14-2. 13,13 ' -H(p-E2)-HE-7I2" [8}5}24] 8-2] (X = Me).

AAd 14-13F FAEE Ao g 3eka] 79 3-uYg-5-(2,6,6-EdWE-1-A 2 A-1-d) AE-2,4-1] AM-1-
DEALIEAFYE BEZupo]=(0.52 g, 0.95 mmol)e} 342 1-29] 2,7-t](p-54)-2,4,6-ZELEZ QLY
(0.12 g, 0.38 mmol)& wWErE(15 mL)3} EFA(15 mL) o] &3 &rjolA] KOMe(0.53 g, 7.6 mmol)2} 100 Toll A
A7 Bk vk A vhe ) AgglA A g RetE 2839 (1-20% EtOAc/hexane) o] W o2 AA|sto] [3}8h4] 8-
219 13,13 ' -t (p-E)-WE}-7F 2B (126 mg, 0.18 mmol)L 48%2] F&E 4L F AdArt. A7) A74ELS THF
o} HEES o8t AAAHCR ¢ & =& AHAAE 4 v}, Data for all-trans [3}8H4] 8-2]: Ry = 0.90
(4:1 hexane/EtOAC); H NVR 6 0.99 (s. 12H). 1.42-1.48 (m, 4H), 1.56-1.64 (m, 4H). 1.68 (s. 6H). 1.73

(s, 6H), 2.00 (dd, J = 6.4, 6.0 Hz, 4H), 2.43 (s, 6H), 6.09 (s, 4H), 6.11 (d, J = 12.0 Hz, 2H), 6.18-
6.22 (m, 2H), 6.22-6.26 (m, 2H), 6.26 (dd, J = 14.8, 12.0 Hz, 2H), 6.42 (d, J = 14.8 Hz, 2H), 7.07 (d,
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J=8.0 Hz, 4H), 7.22 (d, J = 8.0 Hz, 4H) ppm: C NNR & 12.7, 19.2, 21.3, 21.7, 28.9, 33.1, 34.2,
39.6, 126.8, 128.2, 128.9, 129.4, 129.8, 130.8, 131.8, 132.4, 134.7, 136.5, 136.6, 136.8,

137.7,
137.9, 143.3 ppm; HRMS (FAB) m/z calcd for Cslss 688.5008, found 688.5015.
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