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LASC ..o Lewis acid surfactant combined catalyst
SDS. . Sodium dodecyl sulfate
DS dodecyl sulfate
CTACL...coiiiiiii Cetyl trimethyl ammonium chloride
TCP..ooi i, 2,4,6-Trichloro Phenol
HMDS.......ooii Lithium hexamethyldisilazide
NMP..o N-methylpyrrolidone
EWG....ooooo, Electron withdrawing group
DBSA......co p-Dodecyl benzene sulfonic acid

NCW. i Near critical Water

LD50 = The LD50 is a standardized measure for expressing and comparing the toxicity
of chemicals.

The LD50 is the dose that kills half (50%) of the animals tested (LD = "lethal dose").
The animals are usually rats or mice, although rabbits, guinea pigs, hamsters and so on

are sometimes used.
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OSiMe; O H OH
10% mol cat Y Ph
PhCHO + solvent, rt +
syn anti

Catalyst Solvent Yield(%) syn/anti

No H,O 23 85/15
La(OTf); H,O/THEF(1:4) 8 -
Yb(OTf)s H,O/THF(1:4) 91 73/27
Gd(OTf); H,O/THF(1:4) 89 77/23
Lu(OTf); H,O/THF(1:4) 88 78/22
Pr(OTf), H,O/THF(1:4) 28 72/28
Nd(OTf); H,O/THF(1:4) 83 68/32
Eu(OTf); H,O/THF(1:4) 34 64/36
Sm(OTf); H,O/THF(1:4) 46 74/26

Y=Y Jads
OSiMe; OH o
10% mol Ln(OTY);
R-CHO +
R? \ aq. media > R! R2
R? R
yields up to 95%

R1=H,C H ,C H -CH CH ,p-MeOC H , p-MeOC H ,0-HOC H ,CH ,CH =CH, CICH ,C H CO, ect.
65 55 2 2 6 4 6 4 6 4 3 2 2 65
Ln=Sc, Y, La,Ce, Pr, Nd, Sm, Eu,Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu
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OH o)
OSiMe;

10 mol% M(OTHf);
- +
Ph-CHO . )\/ H,0, rt Ph Ph

Yb(OTf); 17% yield(48 h)
Yb(OTf);+SDS  50% yield (48 h)
Sc(OTf);+SDS  88% yield (4h)
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0SiMe; OH O
Ph-CHO + e 10 mol% SC(O3SOC12H25)3
- Ph SEt
SEt

Bronsted, H,O, rt, Smin

no 16% yield
TsOH(10%) 52% yild
TfOH(10%) 51% yield
HCI(10%) 67% yield
HCI(10%, 15min) 88% yield
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OSiMe; OH O

Ph-CHO + )\/ 10 mol% Ph,BOH
Ph 10 mol% SDS > Ph Ph

Hzo, r.t
Acid Time(h) Yield(%) Syn/anti
No - Trace -
PhCO,H(0.01 equiv.) 24 90 92/8
CH;CO,H 18 93 92/8
HCl 2 76 89/11
TsOH 2 69 89/11
V=) Jode
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Ph
Ph,BOH
1
Me;SiOH
OBPh, O
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\/\
Ph
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OSiMe; 1 mol% catalyst
Ph-CHO + — y

SEt H,0, rt, 12h Ph SEt
1st: 97% yield

. o 1
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. OH o
OSiMe; 10 mol% catalyst
Ph-CHO +
Ph X 10% surfactant, H,O, rt, 12h Ph Ph
Lewis acid Surfactant Yield(%) Syn/anti
Sc(OTf); SDS 91 50/50
FeCly SDS 83 87/13
FeCly CsH,,C¢H4SO3Na 92 90/10
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OSiMe OH o)
Ph_CHO + 20% mol Ga(OTF)3 + L*
\ -
Ph 0°C Ph - Ph
Ph Ph
Ph HO Ph
L' = OH
on -
N N
Solvent Yield(%) syn/anti  ee syn(%)

EtOH/H,0(9:1) 89 89/11 87
EtOH/H,0(1:9) 85 85/15 85

H,O 41 90/10 84
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Bi(OTf); (1mol?
0SiMe; 1(0Th; (Imol%) o
R! 1(3 mol%), Bipy (5 mol%)
aq.HCHO 4 Z ~ R3 > 1o RS
(3.0 equiv) H,0/DME=1/9, 0°C Rl R?
RZ
1
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Me 10 mol% catalyst Me
OEt  + /\"/ AN .
HzO, rt OEt

(o)
o (0]
(¢ o
Yb(OT), 8h 10% yield
Yb(OTf), Sdays 98% yield
SC(O3SOC12H25)3 8h 81% yield
Sc(OTf); + SDS(30%)  8h 65% yield
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R2
NO
NaOH (0.025-0.1 M 2
+ /\ EWG ( ) o ></\
CTACI R! EWG

50-90% yield

EWG: CO,Me,CN,SO,Ph
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