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Alkyl lactyllactate
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Synthesis of Alkyl lactyllactate
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Frustrated Lewis Pairs (FLP)
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Results and Discussion

Reaction of L-Lac and BnOH by using

stoichiometric amounts of LA and LB
o) 1. B(CgF5)3 0.70 mmol

2. (t-Bu);P 0.70 mmol
o 3. Benzyl alcohol (BnOH)
O\”)\ 0.22 mL, 2.1 mmol ©/\ \H/\OH

100 °C, 24 h, in toluene

Benzyl lactyllactate
0.10 g, 0 70 mmol
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TH NMR spectrum
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Reaction of L-Lac and BnOH
by using B(CeF5)3 and various phosphine
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Reaction of L-Lac and BnOH
by using B(CeF5)3 and various phosphine
[L-Lac] : [BnOH] : [LA]: [LB]=100:300:1:1

Conversion? [%]

Run Phosphine

L-Lac BnOH
1 (t-Bu)3P 45 17
2 Mess3P 43 14
3 Ph3P 67 31
4 CysP 97 32

Reaction conditions; Temp. = 100 °C, Time =24 h, in 3.8 mL toluene.
L-Lac = 0.10 g (0.69 mmol), 2Determined by '"H NMR analysis.
Conversion of L-Lac = Int-cH-, 1/(Int-cH-, 1+Int-cH-, L-Lac) X 100
Conversion of BnOH = Int-ch-, 1/(Int-cH2-, 1+Int-cH2-, BhoH) X 100



Influence of feed ratio
EHEESEnN

Feed ratio o
Run na
[L-Lac] [BnOH] Bn\o
5 100 1 1.9
n=>0
6 100 10 1.7 |>F7ILa—ILofBERY
n = 1
! 100 100 1.2 [—1 : 14w
n 2 3
4 100 300 1.1 |—L-Lachh=—9FLLE K

Reaction conditions; Temp. =100°C, Time = 24 h, in 3.8 mL toluene.
LA =B(C4F5)3, LB = CysP, L-Lac = 0.10 g (0.69 mmol),

[L-Lac] : [LA]: [LB]=100:1: 1, @Determined by "H NMR analysis.

n = Int-CH-,5.2ppm/Int-CH-,4.3ppm




TH NMR spectrum
(L- Lac BnOH:LA:LB=100:100:1:1)

/ @AHWA

aBenzyl lactyllactate

8.9096

L-Lac

3.1835




Reaction of L-Lac and various alcohol
by using B(CéF5)3 and CysP /.

. ~ oH
Run Alcohol Yieldf [%] EtOH
/\/\OH
4 BnOH o7 n-BuOH
92 EtOH 44 )\
10 n-BuOH 60 -PrOH
112 i-PrOH 2 )<
12 t-BuOH <1 t-Buof"

Reaction conditions; Temp. = 100 °C, Time = 24 h, in 3.8 mL toluene,
[L-Lac]: [ROH] : [LA]: [LB]=100:300:1:1,L-Lac=0.10 g (0.69 mmol)
aReflux condition. °Determined by 'TH NMR analysis.




Reaction of L-Lac and BnOH
by using only B(CeF5)3 or Cy3P

[L-Lac] : [BnOH] : [LA] or [LB] =100 : 100 : 1

Conversion?2 [%]

Run LA LB n2
L-Lac BnOH

7 B(CeFs5)3 CysP 59 64 1.2

17 B(CeF5)3 — 5.5 89 1.6

18 — CysP 48 54 1.2

19 — — 12 14 0.9

Reaction conditions; Temp. =100 ° C, Time = 24 h, in 3.8 mL toluene.
aDetermined by 'TH NMR analysis. n = Int-CH-,5.2ppm/Int-CH-,4.3ppm
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Speculated mechanism < 7 B




Conclusion
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