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Synthesis, characterization and catalytic performance of
[Rh(COD)(S,S)-Meduphos)] in the antihypertensive drug Ramipril
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Abstract: Under the condition of micro-pressure, the Rh(I) intermediate was prepared in one-step process
from RhCl3-3H>0 in 95% ethanol solvent by filling with ethylene gas. The ylied was >85%. A quqntitative
reaction of the Rh(I) intermediate with 1,5-cyclooctandiene, AgBFs and (S,S)-meduphos in
tetrahydrofuran produced the desired chiral catalyst [Rh(COD)(S,S)-Meduphos)|BFs with a yield of
91.09%. The structrues were confirmed by means of elemental analysis, 'H-NMR, '3C-NMR, FT-IR and
MS-ESI*. The catalytic activity in the preparation of Ramipril was found to be >70% in terms of the
conversion rate and optical purity of the product was 98% ee, comparable to the activity and selectivity
obtained by using the commercially available catalyst.
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BEA SN AXEFR Heck OB 1,4-AXF BRI S5
I, S B T R A e AT S5 P o kA 34 %
PE, B BRI HMED8,

A SR [RhCI(CoHa)o ]2 AR BT ELAE A BT 1
BEAT OO, DIRTS M aliie it s I DL A TR A A B
(H)-1,2-X((28,58)-2,5- — H JE Jil 36 ) 2K (1,5- 34 ¢ —
#5 ) V0 48 B BR £ (I)([Rh(COD)(S,S)-Meduphos)|BF)
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K& =S AL (RRCLs-3H,0) A 5 (AL IR
PR EE, (+)-1,2-bis[(2s,55)-2,5- — F B M ) %
((S,S)-Meduphos) H J& '] K 2424k, 1,5-FF ¢ — )&
(COD), ZF#(CoHsOH). ZJ#(CH=CH,). HZEA
TR (CHLCL) &R 785 9 [ 7= 20 Hrali, T 8
RINZR A TR A RA ] .
1.2 1 EME[RhCI(C2Hy)a)2 ISR

# 50.0 g RhCls A 1 L 95% LB #, NN
8, JFEHEE BALREAAE, HER R RAEAN
2 m = KB, RS AR | m KRR T,
RRELT hfa, 338, SRR aTTE, T
VE, PR 50 CCHZE TR 2 h, B3 (LM)EE—
Rk 62.7g, 775 85%(LAETH).
1.3 FHEE4L7I[Rh(COD)(S,S)-Meduphos)|BF, [

§=327

AT, B [Rh(C2H)Cl)2 (0.389 g, 1
mmol). COD(0.108 g, 1 mmol). (S,S)-Meduphos
(0.306 g, 1 mmol) MMAVYEFRI(50 mL)H, 152
AR N . ZIR R 30 min, DI DYFUINER
£2(0.3892 g, 2 mmol)HJPUZEKIEE(10 mL)FR, &
7 BTN A RSRE B t R , ARSA R 2 b, I DERR
ZEGBREIERTTE, FRE M AEIEER. X
BRORERYESE 2 mL A4, IMAIECH, Hriik
BB E AL, TR, EETE, 52055 %
T AR, F2FN 91.09%(LLE R,
1.4 FR R
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500MHz #HEFEPRME, LL CDCl N7, DU JEhE
FE(TMS) MR PIE AT I -

ZLAMEE . KA FYS-135 BZLAM6E4Y, KBr
JEF, MSEVEHE: 400~4000 cm'.

it SR Agilent G6230 K47 A A 5T i A o

i KH Agilent 1100 75 5 VA A 7047,
38 44 L Merck-ZIC-Hilic #£(250 mmx 4.6 mm, 5
um), M. ZE/7K=65/35; =30°C; 1=220 nm;
JiE: 1 mL/min; #FEE: 10 pL.
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BFs, W 1 fis.

AgBF,

[RhCI(CH2=CH,),Cl]+COD+(S,S)-Meduphos — 3 [Rh(COD)(S,S)-Meduphos|BFs+AgCl|  (2)
tetrahydrofuran

/M HoCy
HC™ 2, NCH
" CH,=CH,
Cl/ “cl _4» \ /
COD Rh
R /
H,Cy " CH, cl Cl
CH, H,C

B 1 PRI RS
Fig.1 Synthetic process of [Rh(COD)(S,S)-Meduphos)|BF4
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A A TE] 4 ([RhCI(CH2=CHa)a]o) F -1 77 40
([Rh(COD)(S,S)-Meduphos)]BFa) ] 7t % 4 1 £k 51
T2 1, WiFP R0 2 AR I A S BB AR T .

# 1 [RhCI(CH2=CH>):]2 F1[Rh(COD)(S,S)-Meduphos)| BF 4
METESE
Tab.1 Elemental analysis of the sample [RhCl (CH2=CH2):]2

and [Rh(COD)(S,S)-Meduphos)|BF4 1%
LR Rh C H C P B F
o SEME 52.95 24.86 4.16 18.03  / / /
EHIEEE

FiB{E 52.94 24.68 4.12
T SN 17.25 51.88 6.41  /
AT 2004 17.06 51.68 6.63  /

1826 / / /
1029 1.71 12.46
10.27 1.79 12.57

222 RIRFAE
1E Rh(I)EPIEUfzISE’JlEI EP i 0=3.11 BIEEFIK
g hh, HAF— % 0=1.56, V48 T Bk

CH,=CH, H 1] 4 M5

Rh(1)F-PEAE A0 77 B o S 53 R 7.26
(s, CDCIs/CHCls), 1.59 (s, H20), 1.25 (s, n-C¢H12),
-0.00 (s, TMS); Aok COD HIEHZIES) 7 5.06 (s,
4H, CH), 2.77~2.55 (m, 4H, CH>); (S,S)-Meduphos
(1) P-2(C4Hs)-2CHs I AZ & 7378 T 1.46 (dd,
J=18.0, 7.1 Hz, 6H, CH3), 1.07~0.99 (m, 6H, CH3),
2.54~2.34 (m, 8H, CHa), 2.01~1.89 (m, 4H, CH)),
5.63 (s, 4H, CH-P), 7.80~7.63 (m, 4H, CH)/IJ&
FHCAA(S,S)-Meduphos HIARI A% 1%

£ 3C NMR(CDClLy)#EH, [ 6=77.78~77.29 )
77 CDCls B Vg4t , Rh(1)H a4 1) s m A — 41
PRI 9=61.49 H)E THLAA CH=CH, H I V& .

Rh(1) F= 1 8 4 7] 79 BT o 7R B A U 20 ) 09«
0.13 (s, TMS), 1749 (t, 1C, J=4.4 Hz, n-CsH2),
77.16 (m, CDCl3); (S, S)-Meduphos f] P-2(C4Hg)-
2CH; FIREAZIE 5353 A J& F- 14.13 (s, 2C, CH3), 37.70
(m, 2C, CHa), 37.00(d, 4C, J=30.8 Hz, CHa),
32.44 (m, 2C, CH,), 28.48 (m, 2C, CH,): Fifk
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COD B #Z %43 7] 45.31 (m, 2C, CH,-COD), 93.34
(q» 4C, J=5.7 Hz, CH-COD); 0=132.4~141.78 |-
J& FHLAAR(S,S)-Meduphos [1)-CeHe Bk A% & (0=141.78
(m, 2C, CH-C¢He(P)), 132.82 (t, J=8.7Hz, 2C,
CH-CsHe), 132.40 (s, 2C, CH-CsHg))-
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N
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H C\ N

\\\
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s 2 ANEE A T8 Rh(CoHa)y AH B AR BE T B4,
133 m/z=185 [R5 FIE[Rh(C2Ha)3] Al m/z=103
FIRE F B 1% Rht. Fiti& COD A1(S,S)-Meduphos 5
Rh(D)ECAL A3 B F AT R, m/z=517 A
fJ[Rh(COD)(S,S)-Meduphos)]* 7 155 T4, m/z=409
KN4 F BT E COD K& F % [Rh((S,S)-
Meduphos)|*, FiFf Rh()k & 48 b2 Al i) & 1
It 2 Frow

2% Cl 72 RS 33
NS V4 N\ Cl
CH, H,C H,C \CHZ
¢ m/z=254
H2C\\CH
v
AN Rh
Rh + \
HC, N /;,/CHZ
Ny N\ H,C
3 CH, 2
m/z=183 m/z=131
H3C||----<>——CH3 Hscl.....©~CH3
P = P
~Rh —> .Rb
P\\‘\\\\ \ < P\\\\\\\
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Fig.2 Generation of ion peak for [Rh(COD)(S,S)-Meduphos)]|BF4
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1341cm™ SH-CH;3 BIARTE AR RIS I%, 1030 em™! Al
937 cm!' i C-P Wfiel, 48 ZHUACRAE 1700~2100
em! )22 EE G . 1533 em! (PR IRE BEARE L
S K2 780 cm! ) B BRI IS0
2.3 HEEMN B AR R
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Fig.3 The structure of the compounds
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TE[Rh(C2H4)2Cl]2 3 T A EEFN PR AN &N AE [F]—~F- i
b, LSy TN AR B R A S T A S, 2
A ClL 5 2 METE B — PO Rh SRR &40,
BL&YH CH=CH, 2HAZM PR R . Jaift 5 ikiE
d’sp 24401 Rh(DF bR — N =R R P!
A, A6 0 [Rh(CoHa)2Cl, 25 1) 5E - 7£ Rh(1)
FrEA T, BT FHERCARS,S)- Meduphos [I1E
M, "0 Rh P Igstadh, SRR st min,
X SEAE 'TH-NMR Al BC-NMR A5 i A% 16
MIRAZ U R A o 2, IXRE () 46 M ] R e 1% T 1A
A A PR AL TSP B R R 2 — o
2.4 (EALIETEVRAY

H e R SRt es Tl 25 & A
AT, DASEE Sigma 234z ) [F AL 7
skt LUAE b, A BT i IS 245%7) Ramipril Je M AR A,
T TRt iE 1, 4585 TR 2. Wk
FE S AL IIE R 7T0% LA b, P2 oS ai i KT
98%, MHIFMZKM N EEE Sigma A =) )[R 2L
FIBIPEREAE 2

2 HPLC WU E BRI AR
Tab.2 The primary HPLC data for catalyst activity (=210 nm)

e PRI e wmRys  wemEvo
/min
12.512 0.3106 5.50773 0.1503
15.436 0.3272 3618.1814 98.7201
7.389 0.1661 421.9474 1.7917
Sigma
9.084 0.2184 23128 98.208

3 6

1) TEMIEHIRET, BL 95%[H LB R IE T,
S EAEEAN R JERL S A R T R TR T R
BERAR, FRER=85%. FFLOAHAMA. 1,5- 3¢
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