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Analogues of Semicorrins
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Recent application of bisoxazolines (box) 6
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enone 7 R T°C time, h product  yield, %®  ee, %°
a PhCH>CH3 25 2 10a 86 92
25 2 10a 80 914
—20 2 ila 83 90
b CH3(CHa)s —20 6 10b 82 96
—20 0.5 11b 87 91°
C (CH3):CH 0 20 10¢ 86 95
d c-CeHiy 25 4 10d 84 o
e CH:;CH: —20 18 10e 88 94
f (CH3;)»CHCH, —20 12 10f 86 94/
g Ph 25 24 10¢g 05 687

Palomo, C. et al. J. Am. Chem. Soc. 2005, 127, 4154-4155



Stereochemical model
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IntermolecularCarben Transfer

30 mol% j’ R j R
o Mol Ligand6a 5 rg_ 27

- R, + O

CHxClg, rt, MS 4A A -

+ _ o N H'I N

Rs—=N-0

5f, h-j Ta-f 8f,h-p af, h-p
yld, 8ee,
ent sub. R nitrile oxide Ry prod 967 8:9° 96
1 ER =DMes5f 7a 8f. of 84 991 99
2 R =Et5h 7a Sh. 9h 6  99:1 99
3 R=Phsi 7a 8i. 9i 35  99:1 99
4 ER=CO:Et5] 7a 8j. 9j 75 991 99
5 R=DMe5f Ri=Ph7h Sk. 9k 75 991 99
6 R =DMeS5f Ry =2-Cl—Ph Tc 81, 91 T8 991 86
7 R =DMe5f R;i=4-C1—-Ph 7d 8m.9m 70 99:1 96
8 R =DMe5f Ri=4-MeOPh 7e 8n, 9n ol 10:1 o9
9 PR=DMe5f Ri=+Bu7f 80, 90 44 99:1 92
10 R =DMe5f Ei=i-Bu7g Sp, 9p 63 331 79

Sibi, M. P. et al. J. Am. Chem. Soc., 2004, 126, 5366
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Borobox ligands developed
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=5 Li T }# H 2.
R R R F
8 [Li(7)] 9
R* = jPr, Bn or 1Bu I d
1 1
o E"“ H 7a—9a R:=F"h, H§=.1F'r
N Tb-9b = =
N T| Y 7o-90 R'=Cy RZ=pr
»..I'-.I - 7d-9d R' =FEt, H2=rEsu
[ L 7e—-9e H1 = Cy, HE'IBU
H.- H T -9f H1 = Arg, H {Bu
?' 79-9g R'=Et, R*=8Bn

7h-9h R'= A, R? = Bn

Scheme 1. Synthesis of borabox ligands as the lithium salts of 7a-f
(34-98%) or intheir protonated form 9a—f (44-899%). a) tBuLli,
—78°C, THF; b) (R"):BX (X=Cl, Br), toluene, —78°C; ¢} hexanes/
EtOAc/ELM, Si10,; d) nBuLi, THF, 0°C. Ar,=3,5-bis(trifluoromethyl)-
phenyl, Cy = cyclohexyl, Bn = benzyl.

Clment Mazet, Valentin Khler, and Andreas Pfaltz, Angew. Chem. Int. Ed. 2005, 44, 4888-4891



X-Ray structure of borobox-Cu complex

[Cu(6a)]

[Cu(7a),]

Barluenga,J.; Rubio, E.; Lopez, J. A.; Tomas, M. Angew. Chem. Int. Ed. 1999, 38(8), 1091



Test of these borobox ligandsin the cyclopropanation reactions

Table 1: Cyclopropanation of styrene.
L™, 0.5 Cu{OTiCeHs

o

M o, \ \
Ph,-"I': + ._li {1 ol %) - ph/h\ﬁ"cozﬁ & Ph"’j ' -"C{}EF{ . ;
COsR  GIHCCHLCL RT R R
cig frans D “'--"'.-F‘{:'\l-"
Entry Ligand R' R* Diazo cisf cig®  trans® Yield [%) I l }
ester trans e EE (cis+trans) N N -'“'f
(R) [%e]  [%¢] [=E R?
1 63"  Ph iPr Et 36:64 54 51 85 6
2 6 Ph tBu Et 3367 9 29 72
3 6d Me tBu Et 2Ty a7 a9 77
4 7a Fh iPr Et 2971 58 B 77
5 b Ph tBu Et 30:70 BB 70 24 HI RI
2] 7c Cy iPr Et IZed 24 33 B2 o b B ':H 0
7 7d Et tBu Et 2872 59 72 75 _]r r b,
] 7e Cy tBu Et BT T3 B& 79 %d_ N+ N
9 7f Arp tBu Et 3262 62 7 29 ”‘Li’ g
10 6b . Ph tBu tBu 21:79 93 ad 70 H? =5
11 6d" Me tBu tBu 19:81 93 96 75 [L”:'T:I]
12 b Ph tBu tBu 15:85 717 &7 77
13 7d Et tBu tBu 1387 Tk 73 B4
14 7e Cy tBu tBu 9:91 82 73 B3
15 7f Arg tBu tBu 17:83 8k a2 B4
16 6d¥ Me tBu BHT 4:06"7 99 85
17 7f Arg tBu BHT 1:999 - ag 29




Cyclopropanationof different alkene

Table 2: Cyclopropanation of different alkenes.
L*, 0.5 CulOTRz-CsHg

CCBHT = {1 mal%) 3A  'CO4BHT

R - R CO.BHT * R°
Nz CIH;CCH,Cl, RT ol Irans
Entry Ligand R' R® R’ cisftrans™ trans®  Yield" [2]
ee [%6]  (cis+trans)
1 6&d Me tBu Ph 4:96 4y 85
2 7f Ar, tBu Ph 1:99 93 29
i 6d Me tBu p-MeOCH, 4:96 46 35H
4 7f Are tBu p-MeOC,H, 4:96 97 65
5 6d Me tBu p-FCH, 4:96 99.4 &9
& 7f Are tBu p-FCH, 1:99 99.5 9]
7 6d Me tBu PhCH, 7:93 99 ng™
8 7f Arg tBu PhCH, 8:92 97 B6
.9 6&d Me tBu n-hexyl 2:98 99 51H
0 7f Are tBu n-hexyl 1:99 95 BRI

[a] Determined by 'H NMR spectroscopic analysis. [b] Determined by
HPLC (see the Supporting Information). [d After chromatography;
average of two runs. [d] Reaction time not optimized. [g] ng=not
given; results taken from reference [11a.



Enantioselective monobenzoylation of meso 1,2-diols

Table 3: Enantioselective monobenzoylation of meso 1,2-diols.
LYCuClz {1 mol%)

HO,  OH - ProNE1 (1.0 equiv) BzO,  OH
V{ v ”*ru"m - wy—{ss)
- 0°C — RT
Entry Ligand R R: meso 1,2-diol Yield e
1 6c Me Bn OH 70 330!
3 9g Et Bn o 79 40
4 9h Are Bn 73 76
5 6c Me Bn o 74 g5kl
6 6e Me  Ph O: £ 29
7 9g Et Bn on 75 47
g bc Me En OH 62 34:,::
10 Ge Me  Ph \,]: 53 -
" 8 Et En “ ™ oH 62 92
12 9h Arg Bn 65 94

[a] Average of two runs. [b] ez and absolute configuration values were
determined by HPLC according to the literature data (see the Supporting
Information). [c] The enantiomer of 6¢c was used in this case and,
therefore, a product of opposite configuration was obtained.



