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WFZE R OB EE (3230) : Hydrogenations of 2,6 or 2,7-disubstituted naphthalenes proceeded
in high yields with high enantioselectivity in the presence of the ruthenium complex which
was chelated with the optically active bisphosphine, PA'TRAP. The catalytic asymmetric
hydrogenation produced optically active tetralines with up to 92% ee. The chiral ruthe-
nium catalyst i1s also effective for the hydrogenation of quinolines to give
5,6,7,8-tetrahydroquinolines selectively. The asymmetric hydrogenation proceeded with
up to 84% ee.
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40°C,24h

entry R (8) base solvent yield (9), % ee (9), %
16 Me (8a) Cs,CO;  dioxane 10 22
20 Et(8b) Cs,CO3  dioxane 11 68
3%  iBu(8c) Cs,CO;  dioxane 51 69
45 Bn (8d) Cs,CO3  dioxane 9 72
5 i-Bu (8¢c) Cs,CO3 dioxane 1 78
6 i-Bu (8¢c) - dioxane 0 -
7 i-Bu (8¢) K3POy4 dioxane 21 76
8 i-Bu (8¢c) DBU dioxane 62 82
9 i-Bu (8¢c) DBU toluene 64 78
10 i-Bu (8¢c)  DBU EtOAc 89 81
11 i-Bu (8¢c)  DBU -BuOH 99 83
12 i-Bu (8¢c)  DBU i-PrOH 99 83

2 [Ru]-PhTRAP = [RuCl(p-cymene){(S,S)-(R,R)-PhTRAP}ICI. ? At 60 °C.
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R = THP (14d) 76% (15d)
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4 24d 83:11: 6 77

ZOFRERLD, ¥ U L DOKFLON EE
PR T ESEOMBEICREX ARSI, 6 7
WL THALICE#REEZ B 24b, 24¢ TlE 'Y
VVBROKFEEDES L TET L, @EE DK
FALERD 27T # EERME L TEHEX D, —
Ji. 570 L 8 (LICEHAHE A H D 24a, 24d
TIERCEBEVRMEHR L TGEILSND, L
L. ZOKFBLIZE >THEL S 25a, 254 1%
RPN TE—=T IV THDHTZD, KV T =7 A
il K> TIAKEBEGRENIBZ D729, 7 b
FJe Ruex/ Uy (26) BNEIERD E L TH
bz, {bEW 26 1% 25 ##&H L CARKRT
DT, PhTRAP—VF =7 Afillic 1% 8-
A RETEF U DKBALDONE RN
MO TR <, 94% DALEBIRME TN B U8R
DARBILENRTWDZ N5, £7-. A
D KFLERY 25 OEG RV IC
DT, HERMNEFETENCL - T ee N
M L2 rAEE IS E T Vb 0D, 8 fif
WCEBERN D DGEDNRLEWNT &b
D, ZORERE ST, kel S LEEX /Y
> DFRBER AR KT AL 2 R AT,

9. LFED 24d OKFLTRIEL 72 o
T-IKEBRIZ LD 26 ORI, WA IE
7 N OMREREETHLEER- T LV EH
WHZEIZkoTlT a2 e TcE A1l

2.0% cat.

) [Rul-PhTRAP | X
_ _ (11)
N H,, Cs,CO3 (20%) v N N
OMe EtOAc OMe ome 1
24d 60°C,24 h 25d 27d

25d:27d=93:7 81%, 84% ee

WCRTRIBSRIE CRISZEIT 9 Z &2k » T,
84% ee D 25d % BIf 72N T 5 Z LTk
oL, #ZC, 8t Rr*x+-56,7,87 k
St Raex/ Uy 30 o&ax AL, fix
72 O-1Ri# 8-t Fuxo % U o ofliEfR
FARBbERRT-L 2 A, (LB 28 2 HE
ELTEBAICKFLIT 244 L RERICE I
T T AR THEIT L, 29 23 80% ee T

Bohiz (Ax—2 1), {LEW29 27 vF
T =4 TR D & BERE AN 92% T
AT L, BB EMERRREROE T Z2MES 2 &
72 RIED 80 ™3z,

2.0% cat.

A [Rul-PhTRAP @ TBAF B
P2 J —
N H,, DBU (20%) v N ~ >N
OCH,OTIPS EtOAc OCH,OTIPS OH
28 80 °C, 24 h 29 30
79%, 80% ee 92%

RAE—L1. LEY 30 DT EF SR

8 fLDiERHFE L U CTIFE BRI IT Tl
TU—AHBENIT LI LEBR]LEL L OX
J U yv 81 & PhTRAP—/L T =7 Az &
> T BAF 72 SEARER IR M O N7 (& B R TK
T3, HFIEERKFERY 82 25
27 (£ 3, 8 ftic7 UV — s Ho
31a-31ciIFNFNT70% ee BT DT F L F
R CTKRFBLE N, TV — ViERE
DEHEEE, BRI EPBIEICRE 72
R RIFTZEid o, LvL, BT
BEEII T T ARIRME . SR G| FRITAT B
REE2ETH ELSETWE LS TH D, 27
L. AV MIicE#EZ &2 31d #/K#EL
L7255 A ST SR, ArE S RME L BTk
X<IETF Lz, 8 TICT VLB E D
3le X°31f DAFIITZN TN T8% ee, 81%
ee T82e ®32f # 52 7-, ZORERLY .,
TV VIER L O SRR D S & S IR IRE
WCRELSEBE LW EEZLND,

= 3. 8HIEMYT/ Y 31 OfEMTEF KR

2.0% cat.
X X
Q(j [Rul-PhTRAP i @j
o ~
N™ 4, DBU (20%) T N N

R 31 -PrOH R 32 R 33
60 °C, 24 h
entry R (31) 32:33 yield (32), % ee (32), %
1 Ph (31a) 94:6 89 69
2 p-MeOCgH, (31b) 94: 6 90 72
3 p-CFaCeH, (31c)  98: 2 87 67
4 0-MeCgH, (31d)  75:25 52 43
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