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Zhong and co-workers
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I " - C2 (20 mOl%) o \ / 62

‘/ Z . C:C05 @0 mol%) R’ I~ 31201 dr.
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X k2 THF, 15°c X ;Qz THF,-10°C X ‘Rz -ciz T o
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Synthesis of diaryl cyclohexenones via 1,6-addition of azolium dienolates to electron-deficient 2,4-dienes.

Angew. Chem. Int. Ed. 2017, 6241
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C2 (20 mol%)

1
)R\jj\ i N_ 01 (1.2 equiv)
Me H N+ K>CO; (4.0 equw)

R2 N—R® DCM/THF, RT

13 rac-90 (2.2 equiv) 91
d.r. > 20:1
52-81% yield
84-99% ee

. 13a C2 (20 mol%)
Chi + 01 (1.2 equiv)
O K,CO5 (4.0 equiv) N .

éN— DCM/THF, RT g2  “—Ph R2

I+ (S)-90

R2  \_pp
rac-90

(S)-90 91

Enty  R?  vyield[%] ee[%] yield[%] ee[%] S
1 Ph 38 93 41 96 168
2 iPr 51 53 26 99 339

J. Am. Chem. Soc. 2014, 136, 1214.
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Sun CBr3 T - HBr
RN Co,Me

96
= C-3 (20 mol%)
KOAc (3.0 equiv
RNy + CBry (060 RL_COMe  MeOH, KOAC
Et,0, RT |
O,Me n Br Br 92
R

catalytic cycle 0CO,Me

@N R1J\/\CH0
UN.

60-88% yield 0
1 (2
Rty ,N‘N
. . /
Mechanism experiments CBry N
*
Br Br 95
|
vj/\%coznne
30, 75%!
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1a + CBry X 3aor3a’ (1)
+ TEMPO or benzoguinone (not formed)
R!=Ph (3a)
2-MeCgzH, (3e) CBry
CBrq
standard N
conditions & CO,Me
1e + CBr, —— > — 3 2)
enantiopure c-3 Me
3e' (70% ee)

Angew. Chem. Int. Ed. 2016, 55, 15783.
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3. Summary and Outlook

1. The synthetic applications of azolium dienolate intermediates, readily
generated from a,3-unsaturated aldehydes, functionalized enals, a,3-
unsaturated acid derivatives and cyclobutenones

2. Remote functionalizations allowing the asymmetric synthesis of valuable
molecules, such as d-lactones, d-lactams, y-amino acids, cyclohexenones
and sevenmembered dinitrogen-fused heterocyclic derivatives.

3. The limition of the dienophilic partners to activated ketones and imines.

4. The recent findings on mering azolium dienolates with single-electron
chemistry and the development of asymmetric methods under remote
stereocontrol by combining azolium dienolates with the various radicals
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Figure 2 | Reaction scope. *The scope of this catalytic transformation was
evaluated under standard conditions (Table 1, entry 7). Substrate scope
includes y- (3a-3c¢) and P-substituents (3d-3n) cyclobutenones (using 2a
as the optimal imine}, and various imines (30-3t, using 1a as the optimal
e A%, DeA ar 36, TErK B ar substrate). Reported yields were isolated yields of 3 based on imine 2.
Diastereoselective ratio (dr of 3 was determined via 'H NMR analysis of the

A= 4-CHy G Hy 30 80%: 31:8 er | A =4-F-CyHy: 3k; 64%; B0:10 er unpurified reaction mixture. Relative configuration of the major

4-Bu-C H,., 3h; 65%; 955 ar 4-CI-C H,: 3l; BE%%; 88:12 er - . .
M 55: 31 76 964 ey Sim: B0 9115 diasterecisomer was assigned based on ¥-ray structure of 3b and 3m
3-CHy CaHy; 3); 78%: 837 &r 2-CI-CgHe: 3n; 52%: 9258 e (CCDC 988901, CCDC 988902, see Supplementary Information for more

details). **The reactions were performed at 25 °C for 36 h. ***The reactions
were performed using pre-catalyst E at 25°C for 36h (the reaction
temperature was 0°C for 3p).
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