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Figure 1. Reaction Design
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Figure 2. Investigation of Boron Catalysts
boron cat. (10 mol%) TsHN (0]

NTs
DBU (2.0 eq)
|)J\OH toluene - H OH
rt, 23 h =
Cl

(1.0 eq) (1.0 eq)

entry boron cat. vyield (%)? dr (syn/ anti)?

1 - 0 - :

2 BF3Et0 0 - '

3 B(OMe), 0 - ; o 00
4 Bu,BOTf 0 - ; \( SU\O,B\O

5 PhB(OH), 0 - : /

6 catBH 25 1/6.5 : O)W
7 BH;SMe, 95 1710 '

..........................

aDetermined by 'H NMR analysis.
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Figure 3. Asymmetric Mannich-type Reactions
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Figure 4. Proposed Catalytic Cycle

)
inactive borate R\)I\OH SM
E)
0 O\E‘,Xz BHs, XH | (XH = SM or ligand)
-H
0 R 2 rate-determining step

DBU, BX;

B) O \\\\ (0] /—\’
SM
R\)I\O—sz o” BX;

(A)
R2ozs R \)\
Z O0—BX,
J\/U\ proposed nucleophile

so2

product RZOQS @

o BX,

PLED X 51T, RATHA UHEAMEEZ WD Z &1 ;Dﬁ%ﬁ%%%wtﬁﬁﬁ*#fﬁwﬁy@
T ) T — AR AR S D FEA BT L, AR Mannich BUSS~C @A L, £72%7
JL72 BINOL B8 A2 R UK EORNI & L TEATLHZ L TRV FARREN S L,
@ AUR - BEESBHAERIC K ZHRABIARFE Ireland-Claisen Bafr D BA %

Ireland-Claisen $a(\7IZF T V727 VLT ATV EFENE 35 2 & TEEICRZHIE L TR
kIR B EELT D ENTEI2AALRTETH D, LrLT I 0REEEZ AW AE
Ireland-Claisen B&(7 1355 &EO X ZJEEZ AW BB R STl Y 5, i) R7 Irdand-Claisen
AR CEIUR, oA FWRRFE LA T D INR B EGRT D17 FiEL 75,

WHFFERTIE, JCICBRR LR B X5 VR Ufgr ) 7 — MERRE & XT 20 AfliE
BEDE D Z & T, BRI AT Irdand-Claisen S5 23 755 2 &2 RH LT3
(Figure5)8, 72t TU LT AT NS n-T VAT D0 MFENERTDEICAE T D VR
X Lb— b ERRUZRMBLIC L VIR, I bETsZ T I MNEREMRL, AU ) T—
D g-T VNIRRT DT LFESDOREKELRTAHNVR B aERNT Vb, a7
Ireland-Claisen B 23T 5, RS TIEARUREMEEE LTET b7 7 b yRaxdon

Figure 5. Formal Asymmetric Ireland-Claisen Rearrangements
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o Z  p-MeO-C4F,SO,-L-Val-OH (20 mol"/i RWI\OH up to 98% yield
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" (1.0 eq) toluene, rt, 12 h
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Figure 6. Optimization of Reaction Conditions
[Pd(allyl)Cl], (2.5 mol%)

O R ligand (5.0 mol%) 0]
)\% (AcO)4B,0 (10 mol%) N
(o) p-MeO-CgF4S0O,-L-Val-OH (20 mol%) R”™ X OH
DBU (1.5 eq) -
Ph (1.0 eq) toluene, temp., 12 h Ph
entry R ligand temp. yield (%) ee (%)?
1 H L1 60 °C 23 n.d.
2 H L2 rt 91 76
3 Ph L2 rt 78 69

aDetermined by H NMR analysis. ®Determined by chiral HPLC
analysis after conversion of the products into methyl esters.
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Figure 7. Branch-Selective Reactions with Iridium Catalyst
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