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TR T H AR TTIE 100% , ()-8 & B X WA A (ee 1H) T35 61.0% ., ZAEAL AT B4 0 B 1 0 o 52 41 4

FK1 . (15,25)-DPEN-Ru(TPP),/Y ; NaY 43 ¥ ; AXFFRINE; 2 L
RESES. 0614.821 XERARIRED: A MEHS . 1001-4861(2009)06-0980-06
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Abstract: (15,25)-DPEN (1,2-diphenyl-1,2-ethylene-diamine)-Ru (TPP), (TPP =triphenyl-phosphine) was encapsul-
ated in the supercage of zeolite Y by the flexible ligand method, and characterized by ICP, XRD, UV-Vis, Low
temperature N, adsorption and desorption. The results showed that the(1S, 25)-DPEN-Ru(TPP),((1S, 2S)-DPEN=meso
-1,2-Diphenylethylenediamine) was formed in the supercage of zeolite Y. As an asymmetric hydrogenation catalyst,
the conversion of acetophenone and the enantiomeric excess value (ee value) of (R)-phenylethanol achieved 100%
and 61.0%, respectively. The catalyst is with high stability and repeatability in the reaction without loss of activity

and ee value.
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X LT A Y By i 15 28.(15,28)-DPEN-Ru(TPP), A6 4 2 il A X Fm & 081

A, AT 2 SHUR A 5 Atk A HES
T WAy B AHE L TSR FHP Sy fif 2 5 S i
vy, A A AR R 2 A AR I AE Y H 25 A2 B OGP
Tungler S5 HH] H (S)- I 2 1R A& i (1 JC 1 AL 14 7 41
#1Y P/C 8 PYC AL, i AL R SR AN XS BRI AL,
SR T ) X WA i 1 (E (ee {H) IR (1R 20.0%)(H
N Z AL XS RN B8 0E 1 Al . Wang 5559 H
=R BR B =) B B2 BN R (Tris (3-sulfonatophenyl)
phosphine,sodium salt, TPPTS) & 22 1Y Ru FEAEAL
FIAZFA P, 76 B0 Wb 2R T S AT
AT T ORXE RN AT, RAR T A iR
(100%) H) FET 1Y ee {E(85.1%) ., R FEOLL ¢-ALO,
R B AR G EET BRI A AL 2R TR X R AL
SO A IRt/ B R VA e L W (S i R A B TR
K OENEAR UG |, Fe AR JFER 1Y 50% , Ttsuno
SEMR £ T Ar R AR B Ru FEAE AR fE 1L 2R
CHAAXT BRI SN ee [T I5 80.0% , {H A AL 5]
R AR M G AR A e SR FH — b T SR Ok T
BA S REM: Sis v s e Bk AT s A
BT A AT 1) Z2 AHAS X B & pE AL AR SR & — > B A
Pt R

JNTH W A (faujasite, FAU) 43 ¥ i B A 1.2 ~
1.3 nm BB ZE % 1 RST 0.74 nm 247, 73 F AR
T RS BTG P AR T TR U HE LR X
Koy O ¥ A R R AR R E A WS T
A AHS01 A T A T AN X R A T o R g T R
Al A IS S PR EARBR I E A
SCLA NaY 73 i o FEARM R, L BA R AR FR N
A AL P BE 19 (1S,25)-DPEN-RuCl,(TPP),"AL & ¥ 4
FARBEL 2R T E AR VS 4 T (18,25)-DPEN-Ru
(TPP)/Y EZMMEL X H AT 1 IFRAE IR
R AS K TR 5 g o6 A AR BEHEAT T B %R
5 TE 48 2~ [N AE T 0k 40 28 Y (18,2S)-DPEN-Ru
(TPP), AN X FRAE AL I PRl A X i Ak 7] [
AL BT R 25 5 22 5 |

1 SEWHES

1.1 ERFIRH &
1.1.1  (1S,25)-DPEN-RuCl,(TPP), il & .

e oCERMI r s, BIRE R N. Kol g
(0.38 mmol) =% AL T 25 mL HEEH | Ik m]
30 min, @2 ER A 0.3 g(1.14 mmol) = A4 H B
(TPP )( b i A3 0 A RN W) A R i 25 ), [l i

5h, ARBELERNHE B EER SRR
ahuk, HIOKICE OGRS 3k, B2 T, 1535
RuClL(TPP); (3 73.0%), $4 J 76 WA i — S H be i
W, 3o AE 4% 5 0.25 (0.26 mmol) RuCl,
(TPP); }% 0.085 g (0.40 mmol) 1,2- K 3-12-2, —Jfi
[(15.25)-DPEN), &% 1 >98% ,ee>98% , il K il Bl -1 1k
FIABRTTAEA A, ML 5 b, BefE 28 1550 i fe [ 44
HTCE STk e 3 I, B145(15,25)-DPEN-RuCl,(TPP),,
1.12  f##(1S5,25)-DPEN-Ru(TPP),/Y il % .

¥ 3.0 g WHALJE 1Y NaY Bk A3 4> 70, A E
40.5 mL RuCl;xHO (¥ & 2l 7.32x107 mol - L) ¥
o EIRIEEE 24 b R 2B KR 2R T
THEE TG T, BRHNCHAEE RuiY
B4y 12 4E RuY .

0.5 g RuY 5 0.045 g(0.17 mmol) — < 5 i 7€ iF
PP IR AT 7E 15 mL WA WRCT IE 5 b, R
FEWRIGE, HIOKITC R OB BB 24 =80k
B HE 2 T R B REARY T, AP bl
JEA7 5 0.02 g(0.1 mmol) (1S,25)-DPEN X ¥ 5 h, JiE
B 7R S IS P AR e R R S T R VR U B
J S O B i 4 2 et 55 A 0.1 mol -
L 1Y NaCl ¥ W ASH AR BE AL A9 Ru, 285 /K BE
ZIEWHERAEAE T, WEET 60 CEXE T
6 h, Ui 15 B 408 A 4 (18,25)-DPEN-Ru(TPP)/Y 1k
R, &% BT IR SHEIEACP) /AT | % ke 5
Ru & &4 0.27wt%.,

1.2 EHUFIMRIE

B 1K & 565 1ICP (Inductively Coupled
Plasma) R FH 22 EI # L A ] | 4% FL 5250 TRIS Adv
AR A S B T IRE T R SOEIEAL, HHEE 160~
800 nm , 73 ¥4 .0.008 , I 4 Uj % . 750~1570, ¥ K
XRD 15 K H H AL Rigaku D/max-2500 %4 X 5
RATHHN , Cu PHI G #E TR TE 40 kV, B 100
mA , Ko 554 Ni UE % 7 JE 3 (1 =0.154 18 nm), [N £k
THECES 3 A B 50~35°, 264K 2°-min™', UV-Vis R
M2 Varian Cary-300 % 3USE 5% 58 ST 55 A0 2 |
RN Y 200~800 nm, A BEEE N 1.00 nm, LA
BaSO, MR H MR E s HHEHE N 600 nm - min™,
IR L N, W B -8 BEE 0 i 5 Micromerities ASAP-
2010 79 bb 2 T AL BRI e AL, e R T A BET J5
Pt LA R t-plot 7t
1.3 RN

1E 60 mL A8 S 42 i i A 0.025 g(18,25)-
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DPEN-Ru(TPP),/Y,0.1 mL % Z i (0.85 mmol, JIE4 ,
B =99% , AL R TR A 4l FH A
7%),2 mL KOH-5 N B W (cxor=0.02 mol - L) ; I &
SEW S K RERERE T TEE 4.0 MPa, i 15
FEF,40 C/NE 3.5 h, AL BN S5 5 B SO 4
BHV B ERIE T BN IR G 26 v o B0 (A
A5 774 53 5 AR AR S PR B i s i A
W R 3 AT B A, ] GC-960 B AU £ 3%

(0]

(18, 285)-DPEN-Ru(TPP),/Y

AT 4B, F 0B W8 A% H B-CD™(25 mx
0.25 mmx0.15 m, & [ Supelco 2~ 1), #1120 C,
Sy R 50, R AR 220 ¢, RAEEIRE
250 °C, S X IAB ARSI Y ee (HIE T
KA,

ee = Sr7fs x 100% ,

cptcy

A B an =X 1 FTOR

KOH/i-PrOH

Schemel
2 GRS

2.1 HEUFIHERERIE

B 1 r il £ BE S S XRD B, MR 1 AT RLER
#, [ NaY, B 741 RuY M, (18,25)-
DPEN-Ru(TPP)/Y 30 4F T Y B 43 (4 40 Fh 45
¥, RIRATHE Ly ALy, 3R 2 kA T AR
AR Loyl WAE/N T E2REHT, X — A
Fe(phen) TE Y 8731~ i i 78 £ 4% if WL 4 3] (1 L 4
AH— 0 Ry RS5O b o RO 4 R D
B0 —AA FMEE, SRR A A B BCAR I DUA
RUHKE (18,28)-DPEN-Ru(TPP), 3 2% T Y AL 5311 1)
T

2 /& RuY. (1S,25)-DPEN-Ru (TPP)/Y F (1S,

111)

20) Nay

|311)

J RuY
(1S, 28)-DPEN-Ru(TPP),/Y
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Bl 1 NaY.RuY MI(15,2S)-DPEN-Ru(TPP)/Y 1
XRD #7451
Fig.1 XRD pattens of NaY, RuY and (15,2S)-
DPEN-Ru(TPP)y/Y
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Enantioselective hydrogenation of acetophenone on (15,2S)-DPEN-Ru(TPP)/Y
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Kl 2 RuY(a).(15,25)-DPEN-RuCL(TPP), (b)F1(1S,2S)
-DPEN-Ru(TPP),/Y (c)#J UV-Vis 1 &l
Fig.2 UV-Vis spectra of RuY(a), (15,25)-DPEN-RuCl,
(TPP), (b) and (15,2S)-DPEN-Ru(TPP),/Y(c)
25)-DPEN-RuCly(TPP), [ UV-Vis K, MK H A LIE
i RuY 7£ 300 nm DA %A W& | i (18,29)-
DPEN-RuCL,(TPP), 7E 205,245~265 F1 310~330 nm
Ab Y 3 AW A, A AE 205 Fl 245~265 nm
Aab R s SR T O A =R S PR BN Y e BR
i, T 310~330 nm Ab A WS04 Ay T AR 2] s B 5
(1) H8 7 BRAE , [A](1S,25)-DPEN-RuCly(TPP), A Lt | 2%
F Y AL F 0 tF 9(15,29)-DPEN-Ru(TPP),/Y % # 14
BB RZ I AR E T R X — 4 F &R
Pk 5 426 T Y B 5 -0 b Ir R B A — 3, X
T BEA YRR 78 Y B350 1)
rh R A L T B X 2R (18,2S5)-DPEN-Ru(TPP),
BT Y B b B A TR
RuY #1(1S,2S)-DPEN-Ru(TPP)/Y 1) N, W% Fff ]
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XHELLAE Y Y53 T 0 [ 28(15,25)-DPEN-Ru(TPP), i 4 2 B A % in & 983

FELE R R R M A Sy =568 m?-g™ T [ H|
SBET[(1S,ZS)-DPEN-Ru(TPP)z/Y]=337 m’ g™, fLEsd v wy=0.315
mL- g™ R V[(lS,2S}»DPEN-Ru(TPP)Z/Y]=0' 198 mL-g™', B
T 2E iU (1S,25)-DPEN-Ru(TPP), i 4 1 43 ¥ifi i#8
JE — & [ 25 18], I B4 4 (1S,28)-DPEN-Ru(TPP),
ALY B 10 B R R AL T JTIE
22 fEUEREER
2.2.1  RuY BT A1 SO 45

% 1M RuY, (1S,25)-DPEN-Ru (TPP),/Y #1 (1S,

25)-DPEN-RuClL,(TPP), X 4 £ B A % F i & A Ak S5
BERY SR R 1 Al UL BIAE 1R (15,2S)-DPEN-
RuCly(TPP), 7E 5 P4 B 15 W H Sk /st v B9 39 1 AR T
VEHENME  He AL H ee (E 20 515 F] 100% 1 73.9% , 4
I A A AR 0 S R L TR TRIRE Y SN SR T
(15,2S)-DPEN-Ru(TPP)/Y o Al {2 2, [l (1) %% Ak % 38
# 100% ,ee fHEF] 54.0% ,ee H B S HEAE Y
Y535 b B BC G W R LA G,

%1 FZE%E RuY.(15,2S)-DPEN-Ru(TPP),/Y #1(15,2S)-DPEN-RuCl,(TPP), & £ 7  # R 3 B i &
Table 1 Asymmetric hydrogenation of acetophenone on RuY, (15,25)-DPEN-Ru(TPP),/Y and

(18,25)-DPEN-RuCL(TPP),

Catalyst Conversion / % ee ! % Configuration
RuY 3.1 0.0 (=)
(1S,2S)-DPEN-Ru(TPP)/Y 100 54.0 (R)
(18,2S)-DPEN-RuCly(TPP)," 100 73.9 (R)

Reaction conditions: acetophenone, 0.1 mL(0.85 mmol); catalyst, 25 mg; P, =4.0 MPa; KOH-isopropylnol (cx=0.02 mol - L), 2 ml;

temperature, 40 °C; reaction time, 3.5 h

“Catalyst used: 2 mg instead of 25 mg

2.2.2 T VLIS T) XA A 50 A Al A FE 1 5 i)

KR AZETN T Y) ee (8 B S I 1] 1) 42 4k
WE 3 fros  1E 40 °C, 5N EEAER I, (18,25)-DPEN-
Ru(TPP),/Y AL S ERAXS BRI, 724 R (R)-A
LT, BEAE BB ] B AE K | R T 8 D e A o8 4
PRI ee (HHEAMRFFLE 54%, TER N AT 3.5 h
J& R RS 4
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Fig.3  Effect of reaction time on the asymmetric
hydrogenation of acetophenone on (1S, 25)-
DPEN-Ru(TPP),/Y
2.2.3 il EERNE T R AR SO 5
IR B8 S0 0 X R T AN R A A o e
FISEM NS 2 Frs , Z52RERDT, BEAE POV I i Tt
1, (1S,28)-DPEN-Ru(TPP)/Y [ AL P % A5 4

ee (H R IR 5 1 TH i B0 R R, 76 10 CH {1k 7]
SR AR, JONE 3.5 h e fb R 1A 18.6% , HI AR
BT ee H(61.0%), SN B ZEK F] 28 h J& , R
LA TE A ee (EAPRFFAE 61.0%, TE 40 CHY,
(1S,2S)-DPEN-Ru(TPP),/Y 1 i £6 3% 1 55 | IS 9 423
Ak ee HIKE] 54.0%, LT EIRIE =) ee (H T
Rofe R BB | o A2 ol T IR T g 5 7 4 Sk ok S A A
I REGL 2228 /IN  BRAR T 7= W i 6 e BEPEDS ) 36 2 1Y
SERAL R RN TR R 40 CHE | B SR T
B H B AR SR T TR SR 2
AEIE PERG I Y SR SR ) 4 MPa B, 2R C R %
FEFIRF] 100% , X WL BEE BE R 7 0 35 R A8 e A
W&, 7L RN AR & | (18,25)-DPEN-Ru(TPP)/Y 1
AL KOH-57 N B M) FEAS A E LT,
HOTEA KA, B IE AT DL7E PR 5 AR 2 T
FIt 2 1 1A 2 AN R i R
224 IRFNNF B Y R R

VoS V0 rb TR AT 1Y) 22 AH R 6 BRI RN 2 — A
7 - 521 40 A P 70 - S 2 TR A B A R AR 2
VAR X6 S O 118 55 W i S 0O Y A I 1 R 6 R
IS AR R 38 S BRI AR Sy S R0 A
JITEE £ 0 BB | B 95% L BE RS TR BEIX 4 Fh s 771
H I TG P B 25 S AN K (EL DA S TR R L
Xof ke 6 B AR X L TG K 2 BT 959% L R Y
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22.5 AL E A

LA (18,2S)-DPEN-Ru(TPP)/Y 4 fi# 4k 5] | 7 = 7§
BE KOH W, 25 %2 T Ak 500 0 2 A0 IS
iR 4 i, (18,25)-DPEN-Ru(TPP),/Y &£ K
TEEMEH], TCIR 2 TG IR I ee (ELIIPRFE T HIEA (1Y

B/
7

AL RE SR I S5 P9 VA R b AR AR ) 1S
FECAR B A7 7E, X B8 7E K2 5 (18,25)-DPEN-Ru
(TPP), FL & WA R AR R, 45 A 3R W i 4% 1 e
TR BA R i R o | n] J 2 A0 R X — AR [ e
W Y 8070 R 25k S G D e R, TE
TR AT RN AR, i T AR 20
PG I VWA PRI,

F2 REEBEEMESENIENLE ZEAR RS KD
Table 2 Effect of temperature and hydrogen pressure on asymmetric hydrogenation of
acetophenone via (15,25)-DPEN-Ru(TPP),/Y

Temperature / °C Pressure / MPa Conversion / % ee | % Configuration
10 4.0 18.6 61.0 (R)
10%* 4.0 100 61.0 (R)
15 4.0 43.2 58.3 (R)
25 4.0 79.1 57.0 (R)
30 4.0 86.3 57.0 (R)
40 4.0 100 54.0 (R)
40 No hydrogen 0 0 (-)
40 1.0 76.3 55.0 (R)
40 3.0 86.2 53.0 (R)
40 4.0 100 54.0 (R)

The reaction conditions are the same as those in Table 1 except
the temperature and pressure.
“Reaction time: 28 h
£ 3 AEBFIXEZERAX RIS K
Table 3 Effect of different solvent on the asymmetric hydrogenation of
acetophenone via (15,25)-DPEN-Ru(TPP)/Y
Solvent Conversion / % ee ! % Configuration
CH,0H 100 52.5 (R)
EtOH 100 50.2 R)
95% ethnol 90.7 43.0 (R)
i~PrOH 100 54.0 R)

Except the solvent, the other reaction conditions are shown in Table 1

# 4 (15,25)-DPEN-Ru(TPP),)Y UL X ZWRAMHRMESEEERAB R
Table 4 Recycling of (15,25)-DPEN-Ru(TPP),/Y in asymmetric hydrogenation of acetophenone

Run Conversion / % ee ! % Configuration
1 100 54.0 (R)
2 100 54.0 (R)
3 100 53.0 (R)
4 98.6 535 (R)
5 97.4 54.1 (R)
6 98.7 53.7 (R)

Reaction conditions are the same as those in Table 1
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