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(b) Fx2 D& FAHE &ee &9 BEe vkgow Fx2 E2 HAHE e s FES Ax
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(¢c) 7+%4] E2 FAHE gddgyeaols 3383 2-HAEHZEo}ES HSAlA Fx4] FE JFA|HE 2
2499 Adyol= gjHES Alxste Tl
ENeS

(d) 73224 F2 #AHs SERA-EY dufoln ghghae] Abshubgel os) 7224 2 A= 2
1)

(e) 724 G2 FAHE 3= <Y F2elolmgl EfjdEdIEavtolE  [P(0Et);]9te] ofmRzs
(Arbuzov) W&ol olste] tlelg x~ g et 724 52 BAEE Ao deld (4-(Ax[d]E
olF-2-d A xd)-2-mg-2-Lel-1-A) FAFU 0| E] AU A Fet= Aolt),

A7) (@) @A A o] xZdle] FREso|= X3
g3 4 9low, o] uwf DNFe} e 54 {718 uE Fun
A7 (DA A e dFo] BES w32 PBraE ol &3] 0 CUlA= A4 Hagsty, 4Hd g
35 Slete] 223 F ((X)E Sz gl F+ Ze] vpgzsir).
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A7 (AL Aufolrr]e] HAEO RO ASHEE H0,9F s =&HFmE o] &8 AY, peracetic acid,
MCPBA (meta-chloroperbenzoic acid), mono perphthalic acid ¢ 7] A3A|E o] &3le] W& 4= Q).

(Finkelstein) W®Hg (Nal,
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L16-He)n=(222vo|E) = st dulstel= sighe [F+24 Aleh @ ©@A wheom v 12 34
e gddt 2] 7hRY Setes aaela s ﬂ] ooMl .

[dEolZE-2-gdAd xd)-2-md-2-FEl-1-d) E AT o]
D@ g shRd setEe] el AHgE F 9l
5 EﬂEE}Uﬂ%‘B‘Mmm 2,4,6,8,10,12,14-E}el-1,16-11 <)
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oleh, AAelE Bate] B wHol sl % TAHom A

A AEAAA & Bl 83 ALY F Y=g B A
!

1-Chloro—2-methylbut-3-en-2-ol.

Cl =

OH  o]2=ad(24.0 mL, 0.24 mol)I NFEZZ LA =(NCS, 26.7 g, 0.20 mol)E Z=FZ=(100 mL)<}
DMF(25 mL)¢] &3} fdo] 7}3k v} YA E XA ste] 40 C %A 20 A7+ ¢ wykstc}, ¥ke A}
al,

& Ao A3 g todeHER FEsha, ¥4 NaS,E AEAZ g AFFolR A= o g
slol FEste] LAl dxe FRFo|=d [FF2] DI(18.8 g, 0.16 mol)E 78%9 FEE IS £ YUt

Data for [7+%2] D]: [Ry= 0.44 (4:1 hexane:EtOAc)]; 1H NMR & = 1.38 (s, 3H), 2.17 (br s, 1H), 3.53 (A

12 ol
Mo
o o

32

of ABq, Jyp = 10.8 Hz, 1H), 3.57 (B of ABq, Jyp = 10.8 Hz, 1H), 5.21 (dd, J = 10.7, 1.0 Hz, 1H), 5.38

(dd, J=17.3, 1.0 Hz, 1), 5.92 (dd, J = 17.3, 10.7 Hz, 1H) ppm; C MR & = 25.3, 54.0. 72.5, 114.7,
141.9 ppm.

A 2. [Fx24 ElZ ZAHE 8=

4-Bromo-1-chloro—2-methylbut-2-ene.

S
I
r
=

7] Bl FREsol=d [F24] DI(13.8 g, 0.12 mol)E WA(80 mL)<} THF(10
mb)ell =< ©e, 0 CollA Cul(220 mg, 1.15 mmol)®} PBry(4.5 ml, 46.03 mmol)ZS <=xpx o=z w3, A7)

S E3MES 0 ColA 2.5 AIZF & ket o, Ag7ba J=8 o] 83ty A=, FIu] 3:19 toed
HZ/d4 23 &ulE o]&ste] Aeth. 47 AFHAs Y 5t =34 qAY 4-FE2 LY H = njo]

E1(19.50 g. 0.11 mol, £/Z=5:1F 9299 &2 45 4 At}. Data for [7F2] E]: Ry = 0.73
(4:1 hexane:EtOAc): H MMR & = 1.85 (s, 3H), 3.98 (dd, J = 8.3, 0.9 Hz, 2H), 4.03 (s, 2H), 5.87 (dt,

J. =83, J,=0.9 Hz, 1) ppm; CNMR & = 14.1, 27.3, 50.6, 125.3. 137.8 ppm.
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AN 3. [7%4] FI2 EAEE 3=

2-((4-Chloro-3-methylbut—2-en-1-y1)thio)benzol dlthiazole.

N
CI\)\/\ /&/Q
s” s ol 7)ol A 4-FRRUHY BRulol= [Fx4] E](19.49 g, 0.106 mol)E o}Al
= (100 mL)ell =<1 %, 0 C =%olA 2-HAEMZEE o}&£(16.15 g, 96.57 mmol) ¥} 7= K,005(20.02 g, 0.145

)& #AHoR et 47 W EFES 0 T LEolA 2 Az Bk W f, 4eow v 1147
B @ Wi So] Frh WS AREL tolUHER H33, B3} 106 BALAGER §o % netel §o
oz Qe 8

Mg A HelddHER FEaa, §715S date ¥ NaSO= AxA7)aL, AEFl=
A8 5 oJdS 7t ol FFete] = Ao Frzdde Myolt sgE [FX4] F] (27.05 g, 0.100
mol, £:Z =71 95%9] &2 A< 4 h. Data for [TEA Fl: Ry = 0.61 (1:4 EtOAc/hexane); HNMR
§ =1.90 (s, 3H), 4.02 (s, 2H), 4.03 (d, J=7.6 Hz, 2H), 5.82 (t, J=7.6 Hz, 1H), 7.30 (t, J = 8.0

Hz, 1H), 7.42 (t, J=8.0 Hz, 1H), 7.76 (d, J = 8.0 Hz, 1H), 7.87 (d, J = 8.0 Hz, 1H) ppm; CNMR & =
14.4, 30.9, 51.0, 120.8, 121.4, 123.7, 124.1, 125.9, 135.2, 136.7. 153.0. 165.8 ppm; IR (KBr) 2989,

1473, 1436, 1321, 1275, 1243, 1078, 1004, 871, 765, 687, 724 cm : HRMS (CD) caled for CiluCINS,
270.0178, found 270.0180.
AA 4, [F24 (lz FAHE sHetE

2-((4-Chloro—-3-methylbut-2-en-1-y1)sul fonyl )benzol[dl thiazole.

c'\/l\ﬂsj\gQ

02 ol=2 2 thr|slel A Urea-H,0,(44.35 g, 0.47 mmol)®} FZE2H(38.90 g, 0.236 mol)ol
OMEUEZ(150 nl) TIgth. 7] =S A2l 1AIRF 8 SF ugkete] FAo] Wa--w I Eih §ols
Atk A7) &6l 4-FRRUHYAgol= [F24] FI(21.20 g, 78.57 mmol)E CHCly (10 mL)ol o] HH
3] ZhgthE A2olA 12A13F FF uwkgeh. whg A3 Ao uYPES CHLLE #3]al AEFol=Z A&,
AFfA S Z82 AL ths FF NaSOE AXA7IAL, ASFOlZ A8 tha odS 72t stell 58kl ofe]ne
A IAE DS T AT olE HEE S o] &% AAAY] Wi om AAste] A A -SRI A
= [7&2 61(17.15 g, 56.82 mmol)E 72%2] FEE IS # %lm:}. Data for [F-%2] Gl Ry = 0.22 (1:4
EtOAc/hexane); HNMR & = 1.70 (s, 3H), 3.95 (s, 2H), 4.29 (d, J = 7.6 Hz, 2H), 5.66 (t, J = 7.6 Iz,
1), 7.61 (t, J=8.0 Hz, 1H), 7.66 (t, J = 8.0 Hz, 1), 8.02 (d, J = 8.0 Hz, 1H), 8.23 (d, J = 8.0
Hz, 1H) ppm; 13CNMR 6 = 14.0, 49.1, 53.4, 113.1, 121.4, 124.5, 126.8, 127.2, 136.1, 142.3, 151.7,
165.8 ppm; IR (KBr) 2986, 2924, 1558, 1473, 1398, 1328, 1257, 1140, 1088, 1037, 910, 868, 765, 736,
689 cmilz HRMS (CI) caled for CioHpsCINO.S, 302.0076, found 302.0075.

AAle] 5. [Fx2] 512 HAYE SEE

Diethyl (4-(benzold]lthiazol-2-ylsulfonyl)-2-methylbut—2-en-1-yl)phosphonate.

Ero- w /LQ

EtO
g-Fz gy HAE [T 6](12.81 g, 42.44 mmol)E oFAIE(120 mL)o] 591
olke)

A
% Nal(9.54 g, 63.66 mmol)E TIstth. 7] vb-g EFES of2 )7]3te] A2o|A Azt Bt Z wiksk o}
o Heldelelaz F3a, 22 A2 U 79 NaSO,= AxA7]aL, o3gt 5 Ak 58k =ah4 1A4E
AL 4 k. o]F EFA(100 L))ol FHolu Egeld ZEATo]E(10.9 ml, 63.66 mol)E T3+ § o=
7] Slell A 12413 SoF Sule] EEH7A S wnhteith, Aoz A3 5 i guls Zdsted AlA
Bla Fe AAS Ayt AdazetEadye] B o g A A 3ke] (30%-100% acetone/hexane) QXA o
o] FZ4 52 IEAHE Yo' FEAFUYCIE(12.95 g, 32.1 mmol, E/Z = 4:1)E 76%9] &2 Id&
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JAtt. Data for [7-%F4] 5]: Ry = 0.25 (100% EtOAc); 0.32 (50% acetone/hexane); MR & = 1.26 (t, J
=7.2 Hz, 6H), 1.78 (d, J = 2.8 Hz, 3H), 2.59 (d, J = 22.4 Hz, 2H), 4.04 (dq, Jy = 7.6, J, = 7.2 Hz,
4H), 4.30 (dd, J = 7.6, 3.6 Hz, 2H), 5.45 (dt, Jy = 5.6, J, = 7.6 Hz, 1H), 7.60 (t, J = 7.6 Hz, 1H),

7.65 (t, J=7.6 Hz, 1H), 8.02 (d, J = 8.0 Hz, 1H), 8.23 (d, J = 8.0 Hz, 1H) ppm; CNWR & = 16.3 (d,
J=6.0Hz), 18.0 (d, J=2.2 Hz), 37.1 (d, J = 136.9 Hz), 54.5 (d, J = 3.0 Hz), 61.9 (d, J = 6.7 Hz),
113.3 (d, J = 12.6 Hz), 122.3, 125.3, 127.6, 128.0, 136.9, 139.0 (d, J = 11.1 Hz), 152.6, 165.6 ppm;

IR (KBr) 3001, 2920, 1741, 1471, 1395, 1338, 1249, 1154, 1017, 969, 855, 770, 732, 690, 637 cmﬂ; HRMS
(CI) calcd for CigHa3NOsPS, 404.0755, found 404.0759.

AAE 6. [TF224 2]2 TAHE 3=

Tetraethyl (2,6,11,15-tetramethylhexadeca-2,4,6,8,10,12,14-heptaene-1,16-diyl)bis(phosphonate)

OEt
= ﬁ—oa

o olZ L ti7)slel Al FxA] 59 BI-Mxd EANUo|E(1.46
g, 3.62 mmol, 2.9 B9} Fx4 49 2 7-trd-2,4,6-2EtEZATL(198 mg, 1.21 mmol, 1 P&
THF(36 mL)el 59 5 -78 C= Wz3kt}. o]7)o] IM NalMDS(4.0 mL, 4.0 mmol, 3.1 B3)E 15& F¢t HH3
gtk Aol o] NalMbs7h Hei el wet MAMs] Fedor M. 47 EdeEs 78 ToA 14

Col A 3AIZ BE Fok wukgk ohg 106 A3 RE &or uheg FAAG,

EFES dHoAHER FEea, BHElog AL e §4 ebdFoR HAzsta, dE ,
et dtol HHFAA H2A di 1.52 g& dEr. o2 AgshA ﬁ@ﬂiu}ilﬂ}ﬂgl W o R AA| st
(30%-100% acetone/hexane) Q@A 3179 ﬁl;ifq 282 RAHEE HEZdE HA(EAXUE)(422 g,
0.78 mmol, all-E/Z = 6:1)& 64%2 &2 9& 4 JJok. Data for [FF4 2]: Re = 0.19

|
EtO—IF’ AR NS T N
EtO

(50%acetone/hexane) ; MR s = 1.31 (t, J=17.2Hz, 12H), 1.94 (s, 6H), 1.96 (d, J = 4.4 Hz, 6H),
2.65 (d, J=23.2 Hz, 2H), 4.10 (dq, J; = 7.2, J, = 7.2 Hz, 8H), 6.05 (dd, J = 10.8, 5.6 Hz, 2H), 6.16-

6.28 (m, 2H), 6.27 (dd, J = 15.2, 2.4 Hz, 2H), 6.46 (dd, J = 15.2, 10.8 Hz, 2H), 6.56-6.66 (m, 2H)

ppm; CNMR 6 = 12.7, 16.5 (d, J = 6.0 Hz), 18.2 (d, J = 3.0 Hz), 37.5 (d, J = 136.0 Hz), 61.9 (d, J
=6.7Hz), 127.2 (d, J = 6.7 Hz), 128.5 (d, J = 14.2 Hz), 129.8, 130.2 (d, J = 14.1 Hz), 132.2, 136.0,
137.7 (d. J = 6.7 Hz) ppm; IR (KBr) 2995, 2915, 1734, 1679, 1456, 1385, 1251, 1166, 1023. 960, 847,

783, 733 cmﬂ; HRMS (FAB) calcd for CoglligOsPs 540.2770, found 540.2769.

AAY 7. [Tz 1-1]12 FAHE getE

4,4'-(3,7,12,16-Tetramethyloctadeca-1,3,5,7,9,11,13, 15, 17-nonaene-1, 18-diyl )bis(methylbenzene) .

T4 29 HEZAY HA(EAZWIE)(83 mg,
0.15 mmol) ¢} p-EFLdEte]=(92 mg, 0.77 mmol)E ™EHE(30 mL)¥ EF(30 mL)ol <9 ths KOMe(269
mg, 3.84 mmol)E TItTh. 7] Egh=S ok= ti7|stelM 110 T X2 12AF &9t k7 wnkgh
SO A, iRte] SulE gstekel AIA FH, HeldEAHER FIa ofF 10% F3GEEF &
= FEde oA (CLE FF8taL, #7] S5 @ote] F SrbdFEos dxsta, FdEI F, o
S atell EFAA HEoA AAE det olE HAEss o83 AEAl Ho o= X*zﬂo}@ s A a1 €]
T2 1-12 BAEE FRY SRHE2 ng, 0.090 mol, 9-(2)& 58%°] &
9-(2)-[F22 1-1]: HNR § = 1.99 (s, 3H), 2.02 (s, 3H), 2.04 (s, 6H), 2.34 (s, 3H), 2.35 (s, 3H),
6.15 (d, J = 11.6 Hz, 1H), 6.24-6.34 (m, 2H), 6.32 (d, J = 11.6 Hz, 1H), 6.34 (d, J = 14.8 Hz, 1H),
6.41 (d, J = 14.8 Hz, 1), 6.56 (d, J = 15.6 Hz, 1H), 6.60 (d, J = 15.6 Hz, 1H), 6.59-6.72 (m, 2H),
6.67 (dd, J = 14.8, 11.6 Hz, 1H), 6.86 (d, J = 16.0 Hz, 1H), 6.88 (dd, J = 14.8, 11.6 Hz, 1H), 7.08-
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7.20 (m, 4H), 7.30-7.40 (m, 4H), 7.39 (d, J = 16.0 Hz, 1H) ppm; C NMR & = 12.8, 12.9, 12.9. 20.9,
21.2. 21.3, 123.6, 124.6, 125.0, 126.2, 126.4, 127.4, 129.1, 129.4, 129.4. 130.1, 130.2, 131.1, 132.7.
132.7. 132.9, 134.0, 135.0, 135.0, 135.6, 136.4, 136.5, 136.5, 137.0, 137.3. 137.4, 138.0 ppm; UV

(CHLLy, ¢ = 1.69><104) A(e) = 455 (4,740), 481 (5,640), 514 (4,560) nm; IR (KBr) 3023, 2922, 2855,

1733, 1677, 1606, 1513, 1446, 1375, 1241, 1215, 1182, 1111. 1044, 965, 839, 805, 757 cmﬂ; HRMS (FAB)
calcd for CseHy 472.3130, found 472.3133.

AN 8, [T 1-2]2 A= 35

4,4'-(3,7,12,16-Tetramethyloctadeca-1,3,5,7,9,11,13, 15, 17-nonaene-1, 18-diy1)bis(bromobenzene) .

Ao 73 ARG WHo R Fx2] 29 HEZYE
R 2 (EZAFY0]E)(221 mg, 0.41 mmol)$} p-B 2 EWI=H 5] =(378 mg, 2.04 mmol)S WEH2(30 mL)¥} &
Za(30 mL)o] =9 th& KOMe(717 mg, 10.22 mmol)E Tldtt}t. A7) EES of=F th7]stollA 110 T &
T2 124 B8 S AIZ e WEE S o] &3k AFAA ] Wyo R AASY F2 A aAle Fx4 122 %
AEE k29 38HE(131 mg, 0.217 mmol, 9-(2)< 53%9] F&=2 ¥4S & YAk, Data for 9-(2)-[7%4]
1-2]: 1H NMR & = 1.99 (s, 3H), 2.03 (s, 3H), 2.04 (s, 3H), 2.06 (s, 3H), 6.20 (d, J = 11.2 Hz, 1),
6.26-6.34 (m, 2H), 6.35 (d, J = 11.2 Hz, 1H), 6.36 (d, J = 14.8 Hz, 1H), 6.43 (d, J = 14.8 Hz, 1H),
6.50 (d, J = 15.6 Hz, 1H), 6.53 (d, J = 15.6 Hz, 1H), 6.62-6.71 (m, 2H), 6.67 (dd, J = 14.8, 11.2 Hz,
1H), 6.86 (dd, J = 14.8, 11.2 Hz, 1H), 6.87 (d, J = 15.6 Hz, 1H), 7.29 (d, J = 8.4 Hz, 2H), 7.34 (d, J
= 8.8 Hz, 2H), 7.41 (d, J = 15.6 Hz, 1H), 7.43 (d, J = 8.8 Hz, 2lI), 7.46 (d, J = 8.4 Hz, 2H) ppm; 13C
NMR & = 12.8, 12.8, 12.9, 20.8, 120.7, 121.1, 123.4, 124.9, 126.0, 126.1, 127.7, 127.7, 128.0, 128.0,
130.3, 130.4, 131.7, 131.7, 131.7, 131.7, 132.1, 133.1, 133.3, 133.7, 134.2, 136.5, 136.6, 136.7,
137.9, 138.6 ppm; UV (CH.Cl,, ¢ = 8.96><10%5 A(Ce) =452 (79,600), 478 (104,800), 510 (86,000) nm; IR
(KBr) 3027, 2922, 2855, 1729, 1707, 1588, 1483, 1401, 1245, 1215, 1178, 1103, 1073, 1006, 962, 820,

753, 663, 514 cmﬁ; HRMS (FAB) caled for CyHsBrs 602.1027, found 600.1032.

AAG 9, [T+x4] 1-3]07 EANHE 33E

5,5'-(3,7,12,16-Tetramethyloctadeca-1,3,5,7,9,11,13,15, 17-nonaene-1, 18-diyl )bis(1,3-dimethylbenzene) .

4

2

24 29 HET

-

1 7 fAEE o
2 | 1.63 mmol)E ™E-E(30 mL)}
(30 mLyell <l E}% KOMe(570 mg, 8.13 mmol)% HQB}. g7 Ef=S ok=2 7]kl A 110 T 2
2 12A17F Bk A7 e WEe S o83 AAge WHoezE HAS A aA o] A 130
P (81 mg, 0.162 mmol, all-(£))& 50%2] F&= H& 4 AT}, Data for all-(B)-[F
%2 1-3]1: HNR § = 1.99 (s, 6H), 2.03 (s, 6H), 2.31 (s, 12H), 6.26-6.32 (m, 2H), 6.33 (d, J = 12.4
Hz, 2H), 6.41 (d, J = 14.8 Hz, 2H), 6.53 (d, J = 16.0 Hz, 2H), 6.62-6.69 (m, 2H), 6.68 (dd, J = 14.8,

F-
>,
L)
rir
N
T b
o
i‘&
s

12.4 Hz, 2H), 6.86 (s, 2H). 6.88 (d, J = 16.0 Hz, 2H). 7.06 (s, 4H) ppm; C NMR & = 12.8, 12.9, 21.3,
124.3, 124.3, 125.1, 127.7, 129.0, 130.3, 132.9, 133.0, 133.3, 135.7. 136.6, 137.7, 138.0 ppm; UV

(CHLLy, ¢ = 1.08><10ﬁ) A (e) = 455 (65,400), 481 (86,500), 515 (72,100) nm; IR (KBr) 3027, 2922,

2855, 1737, 1595, 1558, 1461, 1439, 1394, 1372, 1245, 1029, 1006, 962, 895, 849, 775, 686 cmﬂ: HRMS

_16_



[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

SE=501 10-2092655
(FAB) calcd for CsgHyy 500.3443, found 500.3434.

AA 10. [F22] 14]2 FAHE JFE

6,6'-(3,7,12,16-Tetramethyloctadeca-1,3,5,7,9,11,13,15, 17-nonaene-1,18-diyl)bis(1,2,3,4-tetramet hoxy—
5-methylbenzene).

OMe AAle] 73 FARE o R S 29 HEZ
e HA(EAFYO]E)(423 mg, 0.78 mmol)et 1,23 4-€H|EFHEA-5-wHdwl 2L d 8o =(940 mg, 3.91
mmol)E WIS (30 nL) T EF<M(30 mL)el =< vhs KOMe(1.37 g, 19.55 mmol) & tl&th. 7] £3dES
< di7lstell A 110 To] &&= 24417 5t WHEAIX o5 wehSS o] &3 ARG WMo A st
A Ae] FERA 142 FAEE FHEE 3E (134 mg, 0.187 mmol, all-(E)E& 24%9] &&= 4& F
t}. Data for all-(E)-[T-%4] 1-4]1: H NMR & = 2.00 (s, 6H), 2.07 (s, 6H), 2.25 (s, 6H), 3.77 (s, 6H),

3.79 (s, 6H), 3.92 (s, 6H), 3.94 (s, 6H), 6.22-6.37 (m, 2H), 6.29 (d, J = 11.2 Hz, 2H), 6.41 (d, J =
15.2 Hz, 2H), 6.56 (d, J = 16.4 Hz, 2H), 6.60-6.72 (m, 2H), 6.69 (dd, J = 15.2, 11.2 Hz, 2H), 6.86 (d,

>
o ue &
22 o [

J =16.4 Hz, 2H) ppm; 13CNMR § =12.6, 12.8, 13.0, 60.5, 60.7, 61.2, 61.3, 121.5, 125.0, 125.1, 126.6,
130.2, 132.8, 132.9, 136.2, 136.6, 138.1, 138.6, 144.9, 145.7, 148.0, 148.1 ppm; UV (CH,Cls, ¢ = 2.39X%

10{3 A (e) =452 (36,700), 474 (37,600) nm; IR (KBr) 2989, 2937, 2855, 2833, 1729, 1677, 1565, 1469,
1409, 1349, 1267, 1193, 1111, 1081, 1066, 1036, 1014, 969, 887, 753 cm ' HRMS (FAB) caled for CyHse0s
712.3975, found 712.3967.

AN 11, [724 1-5]2 FA e 85

4,4'-(3,7,12,16-Tetramethyloctadeca-1,3,5,7,9,11,13, 15, 17-nonaene-1, 18-diy1)bis(¥, diphenylaniline).

h AN 79 SR weR P4 20 HE
ﬂﬂ%t%ﬂﬁﬂgﬂ]Eﬂw6m,OH%mmU@4(ﬂﬂ@$iﬁﬂ5%ﬂ&ﬂ (268 mg, 0.98 mmol)Z H
EF2(30 mL)F EFQ(30 mL)ol =9 TS KOMe(344 mg, 4.90 mmol)E ¢}, A7) EIES o= t)7]5}9
A 110 T €52 1247 B9 w3 A7 g eSS o83 AAAe WHoer AAS Y H& A 139
T2 1-52 FAHE 7IEE 3E(67 mg, 0.086 mmol, all-(£))E 44% &= 95 < UAC}. Data for
all-(B)-[7%24 1-5]: H MR & = 1.99 (s, 6H), 2.04 (s, 6H), 6.25-6.32 (m, 2H), 6.31 (d, J = 11.6 Hz,
9H), 6.40 (d, J = 15.2 Hz, 2H), 6.54 (d, J = 15.6 Hz, 2H), 6.62-6.69 (m, 2H), 6.68 (dd, J = 15.2, 11.6
Hz, 2H), 6.80 (d, J = 15.6 Hz, 2H), 7.00-7.34 (m, 28H) ppm: C NMR & = 12.8, 12.9, 122.9, 123.6,
124.4, 125.1, 126.0, 127.1, 129.2, 130.2, 132.0, 132.1, 132.5, 132.9, 135.8, 136.6, 137.8, 146.9,
147.5 ppm; IR (KBr) 3034, 2922, 2855, 1737, 1588, 1491, 1327, 1282, 1178, 962, 895, 835, 753, 693 cm ;
HRMS (FAB) calcd for CsslsiNy 778.4287, found 778.4297.

AAd 12, [Fx22] 1-6]22 ZAHE SFHE

((8,7,12,16-Tetramethyloctadeca-1,3,5,7,9,11,13,15, 17-nonaene-1, 18-diyl )bis(4, 1-
phenylene))bis(methylsulfane).
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AAE 73 AR pEoR P24 20 HEe

2(E2~ZHO]E)(605 mg, 1.12 mmol) 9} 4-(HIEE )= d st =(852 mg, 5.6 mmol)E #IEFE(30 m
L3 EF(30 mL)ol] %9 oS KOMe(1.96 g, 27.98 mmol)E Tt} A7) EFES o= thr]stol A 110
Tol 252 12717 &< RRSAIZ s wekeSS o] &3 AAge] oz FAstY HE A A9 F322
1-622 FANYHE=E 7129 3E(251 mg, 0.468 mmol, 9-(2)S 4299 &= IS 4 Iy}, Data for 9-
(D-1722 1-61: HNR 6 = 1.99 (s, 31), 2.03 (s, 3H), 2.04 (s, 6H), 2.49 (s, 3H), 2.50 (s, 3H),
6.16 (d, J = 11.6 Hz, 1H), 6.26-6.36 (m, 2H), 6.33 (d, J = 11.6 Hz, 1), 6.35 (d, J = 14.8 Hz, 1H),
6.42 (d, J=14.8, 1), 6.53 (d, J = 14.8 Hz, 1H), 6.57 (d, J = 14.8 Hz, 1H), 6.60-6.70 (m, 2H), 6.67
(dd, J = 14.8, 11.6 Hz, 1, caled), 6.86 (d, J = 14.8 Hz, 1), 6.88 (dd, J = 14.8, 11.6 Hz, 1M,
caled), 7.20 (d, J = 8.0 Hz, 2H), 7.25 (d, J = 8.0 Hz, 2[), 7.35 (d, J = 8.0 Hz, 2H), 7.36 (d, J =
14.8 Hz, 1H, caled), 7.40 (d, J = 8.0 Hz, 2H) ppm; C MR & = 12.8, 12.9, 12.9, 15.8, 15.8, 20.8,
123.5, 124.9, 125.0, 126.6, 126.6, 126.7, 126.7, 126.8, 126.8, 126.8, 126.8, 126.9, 128.5, 130.2,
130.2, 130.3, 131.4, 132.9, 133.0, 133.1, 133.8, 134.7, 134.8, 135.5, 136.5, 136.5, 137.2, 137.5,

137.6, 138.2 ppm: IR (KBr) 2075, 2032, 1750, 1442, 1383, 1231, 1064, 972, 902, 778 cm : UV (CHCls, c
= 8.67x<10) N (&) = 462 (53,000), 485 (60,000), 517 (45,000) nm; HRMS (FAB) calcd for CgHyS:
536.2571, found 536.2581.

AA 13, [Fx4] 1712 BAHE g8

((3,7,12,16-Tetramethyloctadeca-1,3,5,7,9,11,13, 15, 17-nonaene-1, 18-diyl )bis(3,5-dimethyl-4, 1-
phenylene))bis(methylsulfane).

AAe 73 AR Yo R A 29 HEZ

E)(800 mg, 1.48 mmol)e} 2,6-vWE-4-(HWEEQ)HN=A1|5}0]=(934 mg, 5.18 mmol)=
e (30 mL) I EFA(30 ml)oll ¢ the KOMe(2.07 g, 29.60 mmol)E ©ldlth. A7) E3ES ol vy
A 110 TY L&52 12A47F 59 1347 e eSS 013_6]- AAR WHoT A st B A A
o x4 1-72 FAEE 712" 3E(196 mg, 0.488 mmol 1-(E)S 33%2] &2 4& 5 Ak, Data
for all-(B)-[T22] 1-7]: H-NWR & = 1.99 (s, 6H), 2.07 (s,6H), 2.31 (s,12H), 2.47 (s, 6H), 6.23 (d,J
= 11.6 Hz, 2H), 6.23-6.33 (m, 2H), 6.37 (d, J = 16.4 Hz, 2H), 6.40 (d, J = 14.8 Hz, 2H), 6.54 (d, J =

e H|A(EAXYo

]E
55

LA

16.4 Hz, 2H), 6.60-6.70 (m, 2H), 6.68 (dd, J = 14.8, 11.6 Hz, 2H), 6.96 (s, 4H) ppm; 13C—NMR § = 12.4,
12.5, 15.6, 20.9, 20.9, 124.5, 124.8, 125.8, 129.9, 132.1, 132.6, 134.1, 135.2, 135.5, 136.3, 136.4,

137.8, 138.5 ppmi UV (CHCL,, ¢ = 3.35%10 ) A (e) = 472 (128,000) nm; IR (KBr) 3032, 2932, 1744,
1666, 1589, 1551, 1451, 1366, 1219, 964, 772 cm : HRMS (FAB) calcd for CpllsS, 592.3197, found
592.3196.

Ao 14, [FF4] 1-8]2 BAH= SFE

4,4'-(3,7,12,16-tetramethyloctadeca-1,3,5,7,9,11,13, 15, 17-nonaene-1, 18-diyl )dibenzonitrile.

‘?jfi T2 29 HEZ
.39 m )° W €F-2-(30 mL) 3}
of2 2 u7|stelA 110 €Y

g B A(EAFY| O E) ,
EZ41(30 ml)el ¢ the KOMe (486 mg, 6.94 mm 1)E g3t A E3ES
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Bt BRSAIZ U WEE S o] &3k AAAe] o R AAlste] He A Ao Fx2 1-8=

ﬂ.’\]ﬂ% ﬂi\a 3l 3FE (42 mg, 0.084 mmol, all-(£))< 30%9] &= 9L 4 v}, Data for all-(E)-[+
%2 1-8]: HNIR 6 = 2.05 (s, 6H), 2.12 (s, 6H), 6.28-6.340 (m, 2H), 6.42 (d, J = 11.6 Hz, 2H), 6.47

(d, J=15.2 Hz, 2H), 6.55 (d, J = 15.6 Hz, 2H), 6.64-6.72 (m, 2H), 6.68 (dd, J = 15.2, 11.6 Hz, 2H),
6.99 (d, J=15.6 Hz, 2H), 7.46-7.54 (m, 4H), 7.54-7.64 (m, 4H) ppm.

AAd 15, [T24A 1-9]2 TAHE 3=

2,2'-(3,7,12,16-tetramethyloctadeca-1,3,5,7,9,11,13, 15, 17-nonaene-1, 18-diyl )bis(methylbenzene) .

AN 73 fARRE gHoR TR 29 HEDE w2

(X2=¥MY9]E) (154 mg, 0.28 mmol)¢} o-EFLHslo]= (171 mg, 1.42 mmol)E W¥H2(30 mL)¥ EF<N(30
mL)o] =<l th2 KOMe (499 mg, 7.12 mmol)E gttt 7] EFES o= U)7]stolA] 110 T &L&& 124

b T RESAIZ O WEES o] 838 AAA e WHo g AHAStY 2 A 1Al Fx4 1-92 ZAHE J)
28 33E(57 mg, 0.12 mmol, all-(£))<S 43%9] 4= IS 4 AU}, Data for all-(B)-[+F2] 1-9]: b

NMR & = 2.00 (s, 6H), 2.07 (s, 6H), 2.39 (s, 6H), 6.25-6.35 (m, 2H), 6.34 (d, J = 11.6 Hz, 2H), 6.42
(d, J=14.8 Hz, 2H), 6.62-6.71 (m, 2H), 6.69 (dd, J = 14.8, 11.6 Hz, 2H), 6.78 (d, J = 16.0 Hz, 2H),

6.82 (d, J = 16.0 Hz, 2H), 7.10-7.21 (m, 6H), 7.53 (d, J = 8.0 Hz, 4H) ppm; C NMR & = 12.8, 13.0,
19.9, 124.9, 124.9, 125.0, 126.1, 127.1, 130.3, 130.4, 133.1, 133.1, 134.8, 135.5, 135.8, 136.6,
136.6, 138.2 ppm.

AAd 16, [T+F2A 1-10]2 2 FAHE 33E
4,4'-(3,7,12,16-tetramethyloctadeca-1,3,5,7,9,11,13,15, 17-nonaene-1, 18-diy1)bis(methoxybenzene) .

0

=

Al 73 FAREE o R G2 29 HEZ
9 HA(E2EYClE) (143 mg, 0.27 mmol)¢t p-ofuA&dste]l= (180 mg, 1.32 mmol)E w&-E (30 ml)
EF9l (30 mL)oll <1 tF3 KOMe (464 mg, 6.61 mmol)E ©ldth, A7) E3ES ol=23 di7|stelA 110 T
SRR 24AIZE B HESAIZ U WERE S o] &3 AAA] WHoR At HL A aAe Fx4 1-102
ANE e 7h29 39S (39 mg, 0.77 mmol, 9-(2)<S 29%9] &= 9& 4= YA}t Data for 9-(D)-[F+=

2] 1-10]: H NMR & = 1.99 (s, 3H), 2.02 (s, 3H), 2.04 (s, 6H), 3.83 (s, 6H), 6.13 (d, J = 10.4 Hz,
1H), 6.22-6.35 (m, 2H), 6.31 (d, J = 11.2 Hz, 1H), 6.34 (d, J = 14.0 Hz, 1H), 6.40 (d, J = 14.8, 1H),
6.54 (d, J=15.2 Hz, 1H), 6.58 (d, J = 16.0 Hz, 1H), 6.59-6.73 (m, 2H), 6.67 (dd, J = 14.8, 11.2 Hz,
1H, calced), 6.78 (d, J = 15.2 Hz, 1H), 6.87 (d, J = 8.0 Hz, 2H), 6.89 (d, J = 8.0 Hz, 2H), 6.92 (dd, J
= 14.0, 10.4 Hz, 1H, cacld), 7.32 (d, J = 16.0 Hz, 1H), 7.37 (d, J = 8.0 Hz, 2H), 7.43 (d, J = 8.0 Hz,
2H) ppm.

it
=2

AN 17. [F+22] 1-11]2 AN Y+ §3E

3,7,12,16-Tetramethyloctadeca-1,3,5,7,9,11,13, 15, 17-nonaene-1, 18-diyl )dibenzene.

A 73 fpARgE o R FxA 29 HEgbed v~
2F o] E)(155 mg, 0.287 mmol)e} Ml=dddlo] = (152 mg, 1.43 mmol)E WE-2(30 mL)¥ EF<1(30 L)

A7) EFES ofE tiV]EdlA 110 T &E2 12417 &
A He A A Fx4 1-118 ZAEHE ﬂiFd

<X
o] ol t}S KOMe(503 g, 7.18 mmol)Z ©idlt},
o REEAIZ the HWEe S o] 83 AAA e W
315 (68 mg, 0.152 mmol)S 53%¢) F&Z IS 1Tk, A7) wrSEo] AAo) A tloEdH s 23
fAogHY A2 uAE WESZ A3 9-(N)-7I2ES & F i, teldoe 2] & w1 g §
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[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

S==01 10-2092655

fANZo] BFEAY Lo EAS (HLLE FE3t0] & 2AZ W2 AZAS Y all-(H-7I2ES d%

Data for 9-(2)-[724 1-11]: H MR & = 2.00 (s, 3H), 2.03 (s, 3H), 2.05 (s, 6H), 6.18 (d, J
= 11.2 Hz, 1), 6.26-6.34 (m, 2H), 6.35 (d. J = 11.2 Hz, 1), 6.35 (d. J = 14.8 Hz, 1), 6.42 (d, J =
14.8 Hz, 1H), 6.58 (d, J = 15.6 Hz, 1H), 6.62 (d, J = 15.6 Hz, 1H), 6.62-6.70 (m, 2H), 6.68 (dd, J =
14.8, 11.2 Hz, 1H), 6.89 (dd, J = 14.8, 11.2 Hz, 1H; H'), 6.90 (d, J = 15.6 Hz, 1H), 7.17-7.26 (m,
9H), 7.29-7.37 (m, 4H), 7.41-7.50 (m, 4H), 7.44 (d, J = 15.6 Hz, 1H; H) ppm; C MR & = 12.8, 12.9,
12.9, 20.9, 123.6, 125.0, 125.5, 126.3, 126.5, 127.1, 127.4, 127.5, 128.6, 128.7, 129.1, 130.2, 130.3,
131.6, 132.9, 133.1, 133.2, 133.6, 133.9, 135.5, 136.5, 136.5, 136.6, 137.5, 137.8, 138.3 ppm: UV

(CHLLy, ¢ = 8.43><10ﬂ) A (e) = 451 (84,400), 476 (110,900), 508 (92,800) nm; IR (KBr) 3027, 2922,

2855, 1729, 1595, 1491, 1446, 1394, 1372, 1215, 1029, 962, 753, 693 cmﬁ; HRMS (FAB) calcd for CyHsg
444.2817, found 444.2814.
Data for all-(E)-[TZF4 1-11]: HNMR & = 2.00 (s, 6H), 2.05 (s, 6H), 6.25-6.36 (m, 2H), 6.35

(d, J =11.6 Hz, 2H), 6.43 (d, J = 14.8 Hz, 2H), 6.59 (d, J = 16.0 Hz, 2H), 6.61-6.72 (m, 2H), 6.68
(dd, J = 14.8, 11.6 Hz, 2H), 6.91 (d, J = 16.0 Hz, 2H), 7.17-67.24 (m, 2H), 7.28-7.36 (m, 4H), 7.40-

7.47 (m, 4) ppm; C NR & = 12.8, 12.9, 125.0, 126.3, 127.2, 127.4, 128.6, 130.3, 133.1, 133.2,
133.6, 135.5, 136.6, 137.8, 138.2 ppm; UV (CHCls, ¢ = 1.12X10°) A (e) = 454 (57,800), 480 (81,900),
513 (72,900) nm; IR (KBr) 3027, 2045, 2915, 1722, 1662, 1595, 1573, 1551, 1491, 1446, 1334, 962, 745,
686 cm 3 HRMS (FAB) caled for Caflys 444.2817, found 444.2816.

AAe 18, [T24 1-12]2 A HE 3=

2,2'-(3,7,12,16-Tetramethyloctadeca-1,3,5,7,9,11,13, 15, 17-nonaene-1, 18-diy1 )dinaphthalene.

AR 73 AR WHO R T2 29] HED|
] (943 mg, 6.04 mmol)E WES(30 nlL) Y EF
A (30 mL)oll =<1 th KOMe(2.12 g, %meﬂetﬁﬁk 7] EFES o= hr)Elol A 110 T &x =
12417 Bk WA 7] Uy Weke S o] 83 A Ao WHoR AAslY HE A Ao fR4 1-122 HAH
= 7t=d 3§E(258 mg, 0.474 mmol, 9-(2))E 39%9] gi<ﬂ°"%%ﬂ-DMaﬁn9(@[?éﬁ 1-
121: H-NMR & = 2.01 (s, 3H), 2.06 (s, 3H), 2.10 (s, 3H), 2.11 (s, 3H), 6.21 (d, J = 10.8 Hz, 1H),
6.28-6.35 (m, 2H), 6.38 (d, J = 14.4 Hz, 1H), 6.40 (d, J = 11.6 Hz, 1H), 6.45 (d, J = 14.8, 1H), 6.63-
6.74 (m, 2H), 6.68 (dd, J = 14.4, 10.8 Hz, 1H, calcd), 6.76 (d, J = 15.6 Hz, 1H), 6.79 (d, J = 15.6
Hz, 1), 6.95 (dd, J = 14.8, 11.6 Hz, 1), 7.04 (d, J = 15.6 Hz, 1H), 7.39-7.49 (m, 4H), 7.57 (d, J =

g HA(EAZYOE)(653 mg, 1.21 mmol)$} 2-vpzekeld|sto
)

15.6 Hz, 1H), 7.64-7.84 (m, 10H) ppm: C NVR & = 12.8, 12.9, 13.0, 20.9, 123.6, 123.6, 125.0, 125.7,
125.8, 126.2, 126.3, 126.3, 126.6, 127.5, 127.7, 127.7, 127.9, 128.0, 128.2, 128.3, 129.2, 129.3,
130.2, 130.4, 131.8, 132.6, 133.0, 133.0, 133.4, 133.6, 133.8, 133.8, 133.9, 134.0, 135.3, 135.4,
135.6, 136.6, 136.6, 137.7, 137.7, 138.4 ppm; IR (KBr) 3053, 3023, 2922, 2855, 1737, 1625, 1595, 1439,

1368, 1241, 1129, 1047, 1025, 962, 895, 861, 816, 745, 619 cm : UV (CHCly, ¢ = 7.02X10) A (g) =
458 (14,100), 484 (13,800), 517 (10,100) nm; HRMS (FAB) calcd for CyHy 544.3130, found 544.3132.
AN 19, [Fx2] 1-13]22 TAHE 33FE

2,2'-(3,7,12,16-Tetramethyloctadeca-1,3,5,7,9,11,13, 15, 17-nonaene-1, 18-diyl )di furan.
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[0130]

[0131]

[0132]

[0133]

S=501 10-2092655

o)
N

W\/W\/Y\/@

\ g AN 73 GAFE W

B o
H—
2FUY| 0] E) (480 mg, 0.89 mmol)e} 2-F L o|slo] =(427 mg, 4.44 mmol)E Wl EFE(30 mL) ¥ EFA(30 ml)ol
ol T3 KOMe(1.56 g, 22.2 mmol)E ¢l3tt}. A7) TFES of=2F t)7|5teA] 110 T %= 12417 59t

SAZ T WSS o] &3 A Wyor AGAsty H2 A nA Fx4 1-130% JFAH= JIEE
3}eHE(152 mg, 0.358 mmol, all-(£))S 40%9 F&= 4S5 & AAT}. Data for all-(B)-[T+F2] 1-13]: b
NMR & = 1.99 (s, 12H), 6.25-6.35 (m, 2H), 6.27 (d, J = 3.2 Hz, 2H), 6.33 (d, J = 11.6 Hz, 2H), 6.38
(d, J=14.8 Hz, 2H), 6.40 (dd, J = 3.2, 1.6 Hz, 2H), 6.41 (d, J = 16.0 Hz, 2H), 6.61-6.70 (m, 2H),
6.66 (dd, J = 14.8, 11.6 Hz, 2H), 6.82 (d, J = 16.0 Hz, 2H), 7.36 (d, J = 1.6 Hz, 2H) ppm; 13C NMR & =
12.6, 12.8, 108.0, 111.7, 115.3, 125.0, 130.3, 132.2, 133.1, 133.2, 135.1, 136.6, 138.2, 141.9, 153.9

om T4 20 HEZY W
KX

e

2

ppm; UV (CHLCly, ¢ = 1.17><10%5 A (e) = 460 (65,400), 487 (88,400), 522 (75,000) nm; IR (KBr) 3146,
3116, 3027, 2982, 2919, 2855, 1733, 1718, 1703, 1674, 1655, 1603, 1551, 1480, 1439, 1390, 1379, 1252,
1219, 1152, 1073, 1014, 962, 928, 883, 753, 734 cmﬂ: HRMS (FAB) calcd for CyHs0, 424.2402, found

424.2405.
AA 20, [FF4] 1-14]12 BAEE S92

2,2'-(3,7,12,16-Tetramethyloctadeca-1,3,5,7,9,11,13, 15, 17-nonaene-1, 18-diyl )di thiophene.

s 2 A] o] W¥%4%*w&¥é?&ﬂ 2] HEZNE Hl~

(EAFUY0]E)(92 mg, 0.17 mmol)¢} 2-E]AIF= 8 2d o] =(95 mg, 0.85 mmol)ZE wWEHS(30 mL)¥}

(30 mL)ell ¢l oF KOMe(297 mg, 4.23 mmol)E O3t A7) EFES o= €~mﬂ&ﬂﬁ 110 C9

12417 Bk WhgAIZ] vty weheS o] 83 A A 2 AAste] He A Ao Fx2 1-14E
o

i Hh o
= 729 3E(51 mg, 0.11 mmol, 9-(0))S 66%Y &= A& & AU}, Data for 9-(D)-[+%4]

HNR § = 1.99 (s, 3H), 2.01 (s, 3H), 2.02 (s, 6H), 6.14 (d, J = 11.6 Hz, 1H), 6.26-6.34 (m, 2H),
6.31 (d, J=11.6 Hz, 1H), 6.34 (d, J = 14.8 Hz, 1H), 6.41 (d, J = 14.8 Hz, 1H), 6.60-6.70 (m, 2H),

6.64 (d, J = 15.6 Hz, 1H), 6.66 (dd, J = 14.8, 11.6 Hz, 1H, calced), 6.70 (d, J = 16.0 Hz, 1H), 6.74
(d, J =16.0 Hz, 1H), 6.84 (dd, J = 14.8, 11.6 Hz, 1H), 6.96-7.01 (m, 3H), 7.03 (d, J = 3.2 Hz, 1H),

B ro i
Foqu

>
TE R

[

to ¥
o
T
.
~

7.14 (d, J=4.8 Hz, 1), 7.18 (d, J = 5.2 Hz, 1H), 7.24 (d, J = 15.6 Hz, 1H) ppm; C-MR & = 12.7,
12.8, 12.9, 20.7. 120.5, 122.1, 122.5, 123.6, 123.9, 124.3, 124.9, 125.4, 125.9, 127.6, 127.7, 130.2,
130.3, 131.4, 132.9, 133.0, 133.1, 133.4, 133.5, 135.0, 136.5, 136.5, 137.5, 138.3, 143.5, 143.7 ppm;

IR (KBr) 2922, 2855, 1737, 1461, 1372, 1245, 1163, 1021, 962, 850, 835, 805, 753, 693 om UV (CH:Cl,

c = 8.45><105) A (e) = 464 (8,380), 489 (11,000), 522 (9,050) nm; HRMS (FAB) caled for CsHzssS,

456.1945, found 456.1945.
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