Construction of Chilarity in Cubane Skeleton
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Synthetic Strategy

1) Amide as Directing Group
__ v
6 6——
2&00”('1"‘)2 - 2//:00N(:Pr)2 /| [ conr),
S e . =]
| I | ortho-Metalation ortho-Metalation | /
8 Vertices in a Cubane Chiral Tetrahedron (blue) by + E;* 43 + E;*
Numberd by IUPAC Three Different Substituents 4 4r— 3\
(on 1, 3, 5) E,
Chiral Tetrahedron. (blue) by Chiral Cubaen (1,2,3-Substituted type)
Two Hidden Tetrahedrons Two Different Substituents (on 2) Amide as Steric Bulk
(blue and red) 1, 3) and Desymmetrization
by a substituent of another CON(iPr), 1/CON(iP )2 CON(iPr),
(b) tetrahedron (red) (on 2 or 8) 66— 1/ B /‘|5— E /\6—/1/
~ ' 2 |
............................................................... Achiral Bl \ Z/l _ 5_72—8 _ —_72 |
: - i I Site Selective I / Sequential ‘ / /
: . Bromination 3 _ Halogen-Metal  J7
: : 4 3 Br Exchange \E
. . 1
E Chiral Cubaen (1,3,5-Substituted type)
. 1,2,3-type (A) 1,2,3-type (B) & 1344
. Lo 2E (Three Diffrent Substituebts)  (Two Diffrent Substituebts)i 2,4 YPe
1,3,5-Type (Bromination)
U
B
CON(iPr), 3,5'(CF3)2CGH4)J\( -
— _ g (2 equiv) Br _
CON(/Pr), CON(iPr), CON(iPr), . Benzegg,o\g:s,l:l;lﬁ Light,
1) TMPMgBr_ 1) TMPMgBr CON(Pr),  CON(Pr), CON(iPr),
2) CH2=CHCHzBr 2) C02 CO-H Br
+ + 2
3) H30 2 3)H;0 3
Br 7 (26%) Br 8 (30%) Br 9 (36%)
O
CON(/P ' tB
(I1)r:)v2Bu ZnLi NPT 3’5'(CF3)2C6H4)K( u
25°C 2 h (3equiv) Br _
B . == . 10 2) D2O 11 (99%) Benzegg,o\(/:lsg)ls Light,
CON(IPF)Z 1) (COC|)2 CON(IPF)Z | D :
2) iProNH _ CON(iPr), CON(iPr), CON(iPr),
CO,H . CON(iPr), . g -
Br 7(3%) D Br 2 (16%) D Br 13 (72%)
1,3,5-Type (via CSB)
P g ey
R1 R1 R1 R1 R1 0" & 8 . ' D/i;CH;CEH.,p-B 0/12;},.&.
(R': -CON(i-C3H;)5 ) 53%
Br R2-Mtl e R2.\Mt Mt E* E - . —
or > — > HPLC DAICEL CHIRALPAK ID F S >
( iso-Pro1(.)0H'/nHJ)r(:i:o: 5/95 ‘ _
D D D D' g2 DD ke ~ o
13 14a 14b 15 16 5 o
Lot
. __JU\ 3 0
( R1: -CON(I-C3H7)2 ) 0.0 2.5A_‘_A 5.0 7.5U 10.0 125 = :
-5
R1 R1 R1 R1 O R1 1st Fraction 6 — i
I (@l 135 e32,cHoi | | 5 ond fragtion oW
\ Ph EtO Tg 4 N
5 )
D nBu D nBu Br D nBu D nBu D nBu e - R
0.0 2.5 5.0 7.5 10.0 12.5 IO 2 .
16a 16b 16¢C 16d 16e T i
2nd Fraction
| |1al5= +13.9 (¢ 7.3, CHCI3)
67% 48% 53% 31% 40% E—
Wavelength / nm
N L




