E73: Magnificent Molecular Structures like from another World

The Chemistry of “Houses” and “Temples”:

A B
1) Et,0, reflux (1] Q.0 MeO oue
2) H, (60 psi), Pd/C LE\N 5) ag. NaOH ﬁ Cl_s” Cl
) I cl cl
[3) KOH, (HOCH,),, ] N = CuCl ) 180195 °C Clj/\/k
125 °C, then HCI Housane cl Cl |
4) ag. 2 molL~" CuCl, C
four steps
in a ratio of 76:24
(2]
Cl_ Cl
1) NaHy, CH,Cly, reflux Me 3)hn THF RT
Me N Me | + | Me al .
‘2) PhCH=CH,, | ’ ] 4) 10 mol% TBA™, CH,Cl, |Me’ | Me 4
TFA, RT, CHC . 2,6-di- idi K
o O 3 Mé (S:artniﬁ,G di-tbutylpyridine oh Ph al
two steps Ph .
TBA = tris (4-bromophenyl)ammoniumyl hexachloroantimonate W
[3] 11) B,Hg, THF, 0 °C al
then ag. NaOH, H,0, 1) A, CCly, reflux cl
\[ 12) CrOg, acetone, H,O S 8) hn (254 nm), 2) Li, tBuOH, THF
conc. H,SO, \[ 2,2,4-trimethylpentane reflux cl
Cl
13) NaH, HCO,Me, 9) maleic anhydride ! 3) B, xylene, reflux Cl
then AcOH, 40 °C benzene, 80 °C 4) Na, tBuOH, THF Cl
Pagodane then Et3N, 10) Cu,0, bpy, H,0, synthesized in reflux isodrine
p-TsN3, RT quinoline, reflux = 0.5 mol scale! |5) ag. H;SOy, CHyCl, (former insecticide)
14) ag. THF, high-press. 6) CCly, reflux
Hg-lamp, RT 7) Pd/C, CCly, 250 °C
15) Pb(OAC),, CCly, 1 seven steps using Aand B
W-lamp : .
16) Na-K alloy, THF, Note: Herein both benzannulations follow a
then tBuOH different strategy, yet were shown to be interchangeable
Six steps
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E73: Magnificent Molecular Structures like from another World

The Chemistry of “Stairs”, “Baskets” and “Dices”:

(O o

3:1 endo:exo

6) (COCI),, DMF
CH,Cl,, RT

1) hn, MeCN, —15 °C
2) NaHMDS, HCO,Et

7) C, BrCCl;, DMAP
THF, -30-0 °C

75 °C, then hn

3) TSN3, Eth, CH2C|2
4) hn, MeOH, Et3N, RT
5) LiOH, aq. THF, RT

five steps

8) tBuOK, DMSO
50 °C
9) D, hn, MeCN

.y

SiPhMe,

major diastereomer?

10) NaHMDS, THF, 1] o D
—78 °C, then TMSCI
11) NBS, THF, -50 to
30°C I
12) TBAF, THF, RT CO,Me (CH,)7CO,H SiPhMe,
13) NaHTe, EtOH, RT
then repeat 2) to 4) — Pentacycloanammoxic Acid
major diastereomer?
[3]
1) heat 1) heat o
2] O 2) Hg-lamp 2) Hg-lamp B
3) Na,COg4 [3) aqg. 25% NaOH ]
+ | o +
4) Pb(OAC),, pyridine 4) HgO, Br,, CH,Br, Br
e} 65 °C 5) nBu,;SnH, hn o
5) H,, Pd/C Basketane
2 / five steps [4]
5) SOCl,
1) heat 6) (CH3)3CO,H-pyridine [5]

O 2) (CH,OH),, p-TsOH Oﬁ
Br. z'f benzene, reflux
) (0]
3) UV, benzene Br

4) aq. 10% KOH

7) cumene 152 °C
8) 75% H,SO,

9) aqg. 25% KOH
then repeat 5) and 6)

&

5) Pb(OAC),, |5, W-lamp

6) nBusSnH, AIBN, W-lamp

7) ag. 5% H2$O4

8) HCN

9) LiAlH,, Et,0, reflux

10) ag. 10% AcOH, NaNO,, 0 °C
11) LiAlH,, Et,0, reflux

12) Ph3P, Br,, DMF, 0 °C

13) nBuzSnH, UV-light

: Cubane
HO,C 12) m-(i Pr),CgH, FE—
150 °C p
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