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Table 2.
" Intramolcular
Addition Pattern *H-NMR? Retention Dipole moment®
’ Orientation Symmet double p d o
(UV-Vis) Y Y &/ppm imination  Time®/min p Calct. / debye Ratio® /%
in/out C
28 mmmmeiiemmmemeemeeelo T 1081 0.5
inf/in C,,
29 out/out C, 10.87 15.68 0.4621 3.6
2c infout C, 10.46, 10.86 7.4
2b infin C, 10.46 16.22 0.8097 5.2
2f out/out C, 10.58 15.46 0.0113 7.9
2i in/out C, 10.39, 10.57 22.2
2d infin C, 10.39 15.63 0.5717 9.3
2| out/out Cs 10.48 No 15.79 0.5110 1.3
2h in/out C, 10.39, 10.47 25
2e in/in Cs 10.36 Yes 17.38 0.9383 2.7
2k out/out C, 10.44, 10.45 No 15.59 0.8554 9.3
2j infout C, 10.18, 10.42 Yes 16.19 1.0264 21.1

2n i out/out Cs 10.21 No 16.86 1.1239 1.6

3 The chemical shift(s) is the *H NMR signal(s) of the formyl groups.
b Column, Merck LiChrosorb Si 60 (250 x 4 mm); eluent, toluene; flow rate, 1.0 mL/min.
¢ Dipole moment calculated for an energy-minimized structure by AM1 method.

In order to simplify the calculation, the octyl group was substituted with a methyl group.
94 The relative yield of each product.

Bis[bis(ethoxylcarbonyl)methano]Ceo UV/Vis 400-700 nm
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~ ~ \}\7 NMe, X CHO ->CHO
4a: X = CH,CH, 5a: 83% 6a: 81% 7a: 80% 8a: 99%
4b: CH, 5b: 96% 6b: 75% 7b: 85% 8b: 64%
4c: OCH, 5¢: 87% 6C: 64% 7c: 69% 8c: 72%
i. MsCl, Pyridine, CH,Cl,, 0 °C
ii. Nal, Acetone, reflux
iii. a-(methylthio)acetaldehyde-N,N-dimethylhydrazone, LDA, THF, -78 °C
iv. 6 M HCI aq., benzene
v. Me;OBF,, CH,Cl,,
then 12.5 N NaOH agq., sat. K,CO; ag., CHCI,
Ceo
8c Ceo
8c 8a Ceo
2a-20 UV-Vis
e cis-3
Table 3-1.
8b [60]
c/s-3 CHO
8a
entry ylides temp isolated yield
1 8a rt 35% (cis-3: e =23:12)
i 2 8a 80 °C 39% (cis-3:e=9:30)
CIS-3  mmmmmmmmmmmmmoemoeoeooeeoeooeooooooooooooooooooooooooooooooo-
3 8b rt no reaction
4 8b 80 °C 17% (cis-3)
e 8b 5 8c rt no reaction
6 8c 80 °C 0 %*
*unidentified compounds were yielded
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FT-IR 1H-NMR CS2/CDCls
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entry 9 method solvent yield Mw
method A: Molecular Sieves 4A, rt, 4 days, then filtration, . o
then extracted with CHCl;, CS,, PhCI 1 equatorial A PhH 65% 1600
then reprecipitation in MeOH from CS, 2 equatorial B m-cresol 84% 5400
method B: distilled, then then reprecipitation in MeOH from CS, 3 equatorial C PhH quant 24000
method C: TiCl, (10 eq.) , DABCO (40 eq.) , reflux, 5h, . .
then filtration, extracted with CHCI;, CS,, PhCl, 4 equatorial  C PhMe 79% 14000
then reprecipitation in MeOH from CS, 5 equatorial C PhCI 33% 20000
6 cis-3 C PhH 22% 2100
CS2
Ceo
UV-Vis
e
e Ceo Ci
PM3
1,2 18,36
1IH NMR
Ceo
e9
Table 5-1.
e9
13 Mb-Ceo-Py 13" Py-Ceo-Mb
12(Mb) 1- 13 Mb-Ceo-Py
13" Py-Cso-Mb

(Scheme 5-1))
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Table 5-1.
R—NH, (1 eq.)
Ticl,
OHC cHo  DABCO .
CH,Cl,

isolated yield /%* isolated yield /%*

entry R—NH, mono (12 : 12'**) bis e entry R—NH, mono (12 : 12'**) bis e
) ll
1 /N NH, 59 (93:7) 16 29 5 NH, 59 (95:5) 16 20
(PYNH,)
Ph

2 MeO—@—NHZ 55 (95:5) 24 0

(MbNH,)

73 (95:5) 15 12

6 PhNHZ n o
Ph

Orm
4 OZN—©—NH2 55 (96:4) 23 15 7 N/\\:/>—NH2 44 (89:11) 4 31

* Total yield of the diastereomers, purified by preparative GPC. ** Determined by 'H-NMR.
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