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Study on Synthesis and Catalytic Property of New Amino-
phosphino Ruthenium Carbonyl Complexes
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(* Key Laboratory of Micro-Nano Powder and Advanced Energy Materials of Anhui Higher Education Institutes, College of
Chemistry and Materials Engineering, Chizhou University, Chizhou, 247000)
(" State Key Laboratory of Physical Chemistry of Solid Surfaces, National Engineering Laboratory for Green Chemical Pro-
ductions of Alcohols—Ethers—Esters, College of Chemistry and Chemical Engineering, Xiamen University, Xiamen, 361005)

Abstract New carbonyl ruthenium complexes (pro-PPh,CeH4NH)Rus(LeH)(CO)g (2), (0-PPh,CeH4NH),Ru(CO), (3) and
(Le0-PPh,CeH4NMe,),Ru(CO); (4) have been successfully synthesized by using ruthenium carbonyl and 0-PPh,CsH4NR, (R =
H, Me) ligand. These three complexes have all been characterized by NMR and IR spectroscopy, elemental analysis and X-ray
crystallography. Complexes 2 and 4 could catalyze the hydrogenation of benzaldehyde into benzyl alcohol. However, complex
3 showed no activity. This study reveals a correlation between the structure and the catalytic property, where the possible deac-
tivation mode for the hydrogenation reaction using the aminophosphino ruthenium catalyst is discussed in view of the experi-
mental work. These results may offer an understanding on designation of the useful catalysts.

Keywords aminophosphino ruthenium carbonyl; synthesis and characterization; catalytic hydrogenation; structure and prop-
erty; deactivation

TERLE & IR S I B S, T Hy 8 TR T N ZE R, HTEA L UCNE 2B HLEE, 55
R4 B-IAADEERTH “4BRAEWIEENLIIE” (metal-ligand bifunctional mechanism)#14x J& i 0o /E F R “ A #%
JNEMNLEL” (inner-sphere hydrogenation mechanism)™. DA% & EeA 48 Ru (b &AL N A6, H, 15T 5
Ru-NH 458 50 /E Rl A AR i HoN—RuHP (BT ity 0 R R C A4 1 %5 /4 4k- 2 5 4k it %, ligand aromatiza-
tion-dearomatization process®). 7EiZ & BiH, H, 0 FRAEMEFHRN, HP&E Ru SRR EBL;
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Figure 1 Two proposed reaction mechanisms for homogeneous hydrogenation catalyzed by the Ru complex

AR HoN—RuH B RS A T4 SN, Ru-H 5 N-H 43 315 Ji 40 43785 93 5] R 575 4% A0 5 B A T B /S e 3R”
HER, JHME Ru—N BCALEERT Ru-N LA #6402 b 51 & Ru-H R N-H R A 7 F R ) C=0 8 H/H Ik, 5k
A I E(B 1a). X2 B “ SR EAOSIIRENLER” . 55 R “ A INENLIE” 248 Ru i 4 in s S A
J RUHML fEiZ R i, Hy 40 PR AE AN &R A, Kb &Edh oA 0 A h+2 4y, fEfEL R BT,
— N EREAELEEY S TN C=0 AT MR, A2 aA B #E— 0 5 5 — A SR SR A E IR B OV,
A B A (B 1b).

AR Sk, FRAT VR B4 2% 0-PPh,CsHANHR (R = H, Me, Et, CHPh) /K, & BT & %1 A [ 45 #) 1
0-PPh,CeH,NHR-Ru it 7 0 1 AL 57, I R Sh 3t 57 FH T 259 A0 4 4 b 20 S 82 B [ % i A0 3% 1k 42 b [ dn Ak & 9
(0-PPh,CgH;NH,)(0-PPh,CeH,NH)RUH(CO) (1)55], FRATHL DI & 1 AH o< 1 8)) 77 5% LA S FE vz e 3R v R 7T

ZEHHIESE T Ru-H 5 N-H i FIE A I RER20, 2018 45, FRATTHE— 25 LL ZLBE A T AT 0-PPhyCeHNH, Bt i 21 A fi A1 751
R, BT8R WS IN A 3-FR3E AR 6 (0 HE AL S i 7 B, A iy S, A 1R BRI AR AL e 3
URENE. LEAR R SOSLAEAE T, SR - DY SRR A R (AR LA 2 0 8) SR A /R A AIAHLL, TN R —H
T 2 b3 DA B 3-F2 5 TR 1% R TR UACE 43l H 55% 1 45952 Tt 1) 86%F1 75%. X — 45 HE 3% R FHVR-A W 77 T 38008 2% I
LIk B AR TR A ARV R, HEDN THF 2 — Rl RIFI Rk, Kol N—EfRE b smmttdho, JERETH
BESfif = A2 CO TEALMEARIIHERE. FEACTHE i, FATTRH Rug(CO)1, 5 0-PPh,CsHUNR, (R = H, Me) L& S B, i
ThHL G T 3 Fh A AN R S5 A E (B SR ET TR AW 2-4, FFHI 42 T e AT I (1) S DTG 1. S0 45 SR B 00 3 g

78 T RU-NH AL/ A, FRAT AR T A Ak s B () SR I L.

1 &EREWR

ETBC &Y 2-4 & G RGN 2 Fiizr. Rug(CO)wp 5 — 1% 248 0-PPh,CeHLNH, FC i i) B VB TR AE 60 T M4 Tz
N 24 h, A L)ﬁ%u%?%mﬁ%(uo-lsphzcmmH)Ru3(ch)(CO)g (2); LA 2 NERNE—H 5 5 5245 0-PPh,CeHsNH, i
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Figure 2 The structure of ruthenium complex 1 and synthesis of ruthenium complexes 2-4

2 http://sioc-journal.cn/ © 2019 Chinese Chemical Society & SIOC, CAS Chin. J. Org. Chem. 2019, 39, XXXX~XXXX



Chinese Journal of Organic Chemistry

(a) (b) (c)

2 3 4

Ellipsoids probability level: 50%
Most hydrogen atoms have been omitted for clarity

B3 FaY2-4 s faimE
Figure 3 X-ray crystal structure of complex 2-4

PRAE IR T 100 T 7 12 h, A A6 A9 (0-PPh,CsHaNH),RU(CO), (3). {E1EE R 52, Rus(CO) 1 575152
F 1 0-PPhyCsHyNH, HC A AE F 2RV M S St AT DL s AR B &4 3. SR A R 0-PPh,CeHsNMe, FL AL
Ru3(CO)1p B, FRATMX BE i 2% 3 2 LAY ()r0-PPh,CeH,NMe,) ,RU(CO); (4).

WA B E Y 2-4 FF & T MR EIRANLT A 22 DR X-5F 26 ¥ S AT B S5 4 MR AE, WlE T AL S PR L.
X-S R E R AR BT R AL &1 2 12— =H Ru 8 7( 3a), B4 Ru & T A FBCALL5 K. Ru(3) 5 PU4 CO 431
B, WIFEN S Ru(L)F Ru(2)#EES; Ru()7E#EEE =4 CO 4 FRIFINS, WaE—A H 7. BEREEAR 1 N JEF L
S Ru@®)M Ru(l); RuMWEMA CO 727 —A H R BHER AR N AP LU Ru@)AT Ru(1)BEEK.
Ru(1)-Ru(2). Ru(1)-Ru(3)F! Ru(2)-Ru(3) M7l /& 2.7673(2). 2.8264(2)F1 2.8296(2) A, X LK 5 Ruy(CO);,
A 44(2.837-2.850 A, %8I Ru(1)s Ru(2)- Ru()Z PR R4 mEIEA, b Ru(1)s5 Ru@)Hof IR
Ru(1)-H(1)F Ru(2)-H(L) st K02 1.85(3) A, XRITLHIIZ p-H Mk, #E—BHR R NQ)EF&H —ANER
T XA LT w-H BT R B T B R AR SRR, AR BB LA S Rug(CO)yp KA T MR R R M, 76 TH
NMR 5B, AL RS AT T-13.20 ppm AbF) = F N peH IFERIZIL; 6.16 ppm ARIFI BRIy NH SERII 162
KR8 AL T 6.56-7.73 ppm 1) 2 FIE Jy KA BT T A AR (81S2), B =4I Rt 1: 10 14, SN T
ARRECH YA, ALE 2 (1 3 P{"H} NMR i1 £EAk 2407 #% 50.08 ppm AbfoR— A B (] S3), iM% AL A4 22
ali, 3 B S — ik 3R B3 0 P R 1. PC{'H} NMR /£ 171.66-213.34 ppm £ B 9 AN BRIETR 1 FLHR M fi v (1
S4), HmELE TS CO #H —5, RWEA CO 4 FATAFE B AL B,

&Y 3 I B a Han & 3b Bz, TRAE i, Ru <g & H B A7 1 HeEE 431 AT N [0-PPh,CeHANH]™, Ru 5 /5
H NP XA AL, AR E K RUNPC, BLAL FL e IR 45 . Ru HC B AL A 6, 3 LR 1 )\ TR AA G 87 ) L Ar] 4%
B WA CO 4 F4b T Ru HG HRREC AL, SRR P NH BCAr 5, (HZ P o-PPh, JEAL T A EC AL, AT B
B, 25 0-PPh,CeHyNH, FL At — B kAR T8 IE IR RS, A AT REAE LI A R AR B T BRI A Hp, MR &R
B R, AL &Y 3 ] LLEFZ T Rug(CO)12 5 0-PPh,CeH NH, SBifil 153, X W] LAHEWT AL &4 2 f& A2 A 3 i Hh e 4. S
sk Rt BoR it (B S1). i EYd, Ru o EoR+2 EAZ. TH A P{'HY NMR i3 HI7E 2.24 ppm 4k &R
tH NH [ 3EHR s PR 51.19 ppm 4b 7R i PPh, LRI, 3BT 3 LA BEXTAR I 7 F A B AEAE (B
S6 & S7).

3¢ NLEWD 4 (BRI FE4r T 45K, 0-PPh,CeHaNMe, FL AR (R A 0-PPh, 5438 Ru B fr, X —Mfr
773015 0-PPh,CoH NH, BLAR AR AN ], AL 52360 B 5 S0k A7 $R0E. 33— 305 i 3010 J5 D9 ] 2 1 T NM e, B i

R AW 14 RGN 2 A R S 2

Table 1 The catalytic performance of complexes 1-4 in hydrogenation of benzaldehyde into benzyl alcohol

Entry Ru complex PhCHO Conv. / % PhCH,OH Yield / %
1 1 100 99
2 2 49 48
3 3 0 -
4 4 27 24
5 Ru3(CO)1, 49 48

2 Reaction conditions: Benzaldehyde (0.5 mmol), Ru (1 mol%), THF (2 mL), Temp. = 100 T, P+ = 5.0 MPa, Time = 4 h.
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W23 18 Bz Bk L5 Ru(0) A e /18255, ML CO Rk RUNPC, TLIe o &5 #1100 XS 2R AT 5 Bt B, s 4%
R4 F 458 H ZP(1)-Ru(1)-P(2) % T 178.14< T H 4k, JREH =/ CO 4 F LU F I M5 &8 h O m AL
(£C(1)-Ru(1)-C(2) = 116.70° LC(1)-Ru(1)-C(3) = 124.42° C(2)-Ru(1)-C(3) = 118.939; Jf H, P(1)-Ru(1)%k(=k
P(2)-Ru(l)i) A 5 riEm B E. H A P{'H} NMR RS R R, R 4 DLR EEXHFR 0211 B 77 76 (-
S10 & S11). *C{*H} NMR i 7E 45.54 ppm At &~ NMe, FIRZRES 5. Xk I0I0E 7 X —45 B (& S12).

FRATT DA A 25 PP s in ) 2468 PP B 7R e 2, £E 100 T ¥I8E H, £ 77 5.0 MPa. S SIS TE] 4 h LA Ru Bl &4
&R 1 molwsE Bkt F, B THEY 1-4 FIELMENERE. Wik 1 Fiw, BT 1 B4 FREl T
100% 2K H i Ak, 2R FE N3 15108 99% (Entry 1). LAY 2 AL IEYE S Rug(CO) A2, HUAS T 49% 1) 7 HI it i
1L 48% I 2K HRE W K (Entries 2 & 5, K 1). EEEREIE, (&3S LAY, SR80, 3% A HALTE % (Entry
3, £ 1). W Entry 4 iR, AW 4 fEZRBLAF TR T — & MM I E0E T CR R R LR 27%, 2K i
KN 24%).

WIHTSCHTIR, & Ru-NH ZhBEZE K AL 70078 S S 3 72 BoR Ru-H 5 N-H B H B R 2S5, (44 1 7T LA
[l 324 Ru-H 5 N-H, FITIREA AL EE 8 T InEP), A SOE N, a1 B 73858 BRI R R
ROFHAEY 2 5 1 LA R, MGG 2 ELERIVE 00 N-H, H 2 FalgEE T “WEInENE” 25
A INE R B, BPZ5H R Ru-Ru BT AR LA 254, FEF BAG AL Hy 70 F 7= 48 RuH, WG PEYAN, DR B — 2 1)
AL 18U, Rus(CO)yp LA HT 0-PPhyCoHaNMe, BL A B FRIAK 2 4 4 15 S I8 4 A T 3R B — R (A i o, 2%
B 45 A SIRAIE T X —HED,

WEW 35 LEMAARE LA B 2R, X0 LA R R Ru-NH EAGTITE SIS AT A9 0 A In U R Hh i 2k
WA AW 35 LIRS FAETEMZE TN, PG IR 1 R &R S BRI . MR 145 RaT LG
H, 5748 SR B S B S 0 e A 2k, UL Ru FoO S TR I HOH A MR R A A e v

GREM. LA 3 B AR, RN ZEEBRTOAETE H, HAT+2 M Ru IRk — 5 i@ i N Rk
H8 33— 45 A UG T FRATT7E BT IRE 9T rh 4R R (AR, B ROBiAR R REE M A4 CO M Ta g, &
HRU O TEIERE S A S MR I H, DR A AR B L A, W AR R BAR R, RBREE Y TR
A B B IR B RU-NH A S5 M A7) o 53 20 (0 R PRl 2 — 21,

2 45ig

AILLA Rug(CO)y, FH 0-PPh,CeH NR, BLAE(R = H, Me) N JERL, Bt & B 1 HRFEETIL &) 2-4, FFRAIZHEAIZL
A X-S 2GR R AT SRR BRI ST 1R, AR PRI RS IR, a1 8 “e)m
FCAR LT RENLER " ol R A INENERE; &9 2 Al 4 Aladd “ A& 2 5H0NE; e 3 Bk
iEPE. XL R WAL Ru-NH DIREL ML IS S IO RBAR R v, F B SRR IR 70 1 i Sl 2 A2 e CO A& 2 fiEfb
IR RIS I R 2 —. AHT A X — DI A A BRI Ru-NH Zhag a5 AL e i St .

3 SCIGERSY
3.1 UE5H

FZK. IE Ve BA R THF S5 HLIA A S E 255 3 E#EARF) A F]; Rus(CO)ps & RRACRFT 75 Rk, KRS, 2K
R DL R B+ S &I L B B RIBALZERF A F. B 0-PPh,CeHaNH, LA 0-PPh,CeH NMe, 535 SCHR /715
&R,

Bt &4 2-4 HIR%REIRLE Bruker Advance 11 500 MHz E58 /%, L CDCI; 8% CeDg NTARIAEF. Bl & W ik 24
PETE Agilent SuperNova X-5f 2k B ATHHAX FoREE. BCAWIRILLAMERENNR L & C Hy N JCE S 2 10l 4 e
Nicolet FT-IR 330 AUt { fll Thermo Quest Italia SPA EA 1110 Bt & 4 HrX L 5€ Bi. HRMS Rl Q-Exactive A
- = S T I A (B R ESHINGE. (AL TRITE MR K F B A 7] 2E 72 1) NSZ25-P4-T3-SS1-SV A & & = M
%, PRRA 25 mL. SIBCR BG4 206 B TR 25 (FID) BAJ KB-Wax 43 F£(30 m = 0.32 mm > 0.33 pm) (148
3. GC-9790 M4 ASAH (it (S AT 43 .

3.2 ZLWIHE
SEIG R I T K TR R AR Schlenk SR BE R SR FEM AT, AHIAFIFZE. ECkbl &k THF
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AN A EL S, SRR AN S SRR G, CoDs EFEM T MM & =B/ 2 KRG iEEH;
CDCl; HAM S =i dE: 2 RIFLE A NREABGE TFEM &M, RRBHEMMS =R 2 REAS
SANER, P ETER TS,

EICA VRSP S R T Bk, EFERPEHBGE A Y LR R THF W, NS 38 4 )5 5%
BHTFEM, B8E, BRPEPGEE S H R RN AT, 78 H, 1% 5 MPa 5, KA E Thnde g
A AR L, R TERG, PR S IEHE R SRR AR AR, Ba, RPN —E & E+ 0%,
RE S A EERN. ARSI HSEW R N, HEAERE)Y 25 mU/min); SACEHN FID faill #5363
230 T; FFFHELFEL F: 50 T 4i4F 5 min, J5 LA 10 <T/min JHETEE 2 200 T H4EEF 10 min, ARIE FrEE K b
Y JEORECL R TR b R U TR AR AT e AL 2 N P 28 T B

Be & 4 (e-2-PPh,CeHaNH)RuU3(Lb-H) (CO) (2) A B ER AT B4, FRHEL 0.19 g Ru(CO)y, (0.3 mmol). 0.08
g 0-PPh,CgH,NH, (0.3 mmol) F-%545 30 mL H 21 100 mL i, 25 fE#688 T2, JFIN#E 60 <T. M 24
h G, AER R E =R, WERG TSR AR AEREZ 2 mL J5, IO 5 mL IE ke, WS Hks i, o
W SE I IE e Weds A I TTIE S5, ) T8, 5% 0.15 g BL&i 2, 7738 62%. *H NMR plus 'H-*C HSQC (500
MHz, C¢Dg, 298 k, ppm): § = -13.20 (d, 1 H, b-H), 6.16 (s, 1 H, NH), 6.56 (m), 6.80 (m), 6.90 (s), 6.92 (s), 6.95 (m), 7.24
(m), 7.73 (m) (14 H, C¢H,4 and CgHs). *C{*H} NMR (125 MHz, C¢Dg, 298 k, ppm): = 121.4 (d, Jpc = 43.8 Hz), 123.7 (d,
Jec = 10.0 Hz), 124.0 (d, Jpc = 5.0 Hz), 128.8 (q, Jec = 5.0, 10.0Hz), 130.0 (d, Jpc = 2.5 Hz), 130.8 (d, Jpc = 2.5 Hz), 131.0
(d, Jpc = 11.3 Hz), 132.2 (s), 132.3 (s), 133.0 (d, Jpc = 12.5 Hz), 135.1 (s), 135.5 (S) (CeH4 and CgHs), 171.7 (d, Jpc = 27.5
Hz, CO), 183.6 (s, CO), 194.3 (s, CO), 196.8 (d, Jpc = 17.5 Hz, CO), 198.8 (s, CO), 200.5 (s, CO), 206.2 (d, Jpc = 6.3 Hz,
CO), 206.9 (s, CO), 213.3 (s, CO). *P{*H} NMR (202 MHz, CsDg, 298 k, ppm): d = 50.08 (s). IR (Nujol mull, KBr, cm™):
v = 1953, 1979, 1994, 2015, 2039, 2078 (CO), 2961 (NH). Anal. Calcd (%) for RusC,H;6NPOg (M, = 832.7): C 38.94, N
1.68, H 1.94; found: C 38.39, N 1.76, H 1.85. Bi&#) 2 i ETEM T, Fi T 2 M RIFIREA IE CHREIgEE 4
KRR,

Bt & ) (0-PPh,CeHsNH),RU(CO), ()& M R R FTEHM T, FRIL 0.19 g Ruz(CO);, (0.3 mmol). 0.50 g
0-PPh,C¢H,NH, (1.8 mmol) T-2:4 40 mL HZ 100 mL MR A {Ek 0.17 g B &% 2 (0.2 mmol). 0.28 g
0-PPh,CeH,NH, (1.0 mmol)}, Z M5 HFE4, IFINAZE 100 T, =M 12 h J5, AENEEER. W5 R%E T
BRI OHER L 2mL 5, AL mL IECHE, b REEETIE. S IENCE I IE O s A s muiiE &, it
T, 193] 0.50 g FLAW) 3, P23 N 78% (2% 0.35 g FL &4 3, 72N 83%). 'H NMR plus 'H-*C HSQC (500 MHz,
CDCl,, 298 k, ppm): d = 2.24 (t, 2 H, NH), 6.00 (m), 6.18 (m), 6.82 (t), 6.98 (m), 7.45 (br), 7.53 (br), 7.65 (m), 7.75 (m) (28
H, C¢H, and CgHs). *C NMR (125 MHz, CDCl3, 298 k, ppm): 6 = 105.2 (d, Jpc = 27.5 Hz), 105.5 (d, Jpc = 27.5 Hz),
111.0 (d, Jpc = 5.0 Hz), 111.0 (d, Jpc = 5.0 Hz), 118.2 (d, Jpc = 6.3 Hz), 118.3 (d, Jpc = 6.3 Hz), 128.8 (d, Jpc = 17.5 Hz),
128.8 (d, Jpc = 7.5 Hz), 128.8 (d, Jpoc = 2.5 Hz), 129.7 (s), 129.85 (s), 130.0 (8), 130.4 (d, Jpc = 7.5 Hz), 132.1 (s), 132.6 (d,
Jec = 6.3 Hz), 132.6 (d, Jpc = 6.3 Hz), 133.0 (d, Jpc = 5.0 Hz), 133.0 (d, Jpc = 5.0 Hz), 133.5 (5), 134.1 (d, Jpc = 25.0 Hz),
134.3 (d, Jpc = 25.0 Hz), 169.4 (d, Jpc = 16.3 Hz) (CsH, and CgHs), 197.0 (d, Jpc = 10.0 Hz, CO). *'P NMR (202 MHz,
CDCls, 298 k, ppm): 6 = 51.19 (s). IR (Nujol mull, KBr, cm™): v = 1964, 2032 (CO), 2960 (NH). Anal. Calcd (%) for
RuCszgHzoN,P,0O, (M, = 709.7): C 64.31, N 3.95, H 4.26; found: C 64.32, N 3.82, H 4.40. HRMS (ESI) calcd for
RUCasH3;N,P,0, [M+H]": 711.0904, found 711.0913. EL&4 3 I FATEFEMF, EE T 3MHF KBRS IE Ol
18535 4 KK M.

Bt & ¥ (e -0-PPh,CeHaNMe,),RU(CO); (4) & i FER URT-EFE T, FREL 0.13 g Rus(CO)y, (0.2 mmol). 0.37 g
0-PPh,CsH4NMe;, (1.2 mmol) T-2%45 30 mL F 2K (1) 100 mL e M Jfih, Z PG #F HFE56, JEIN#AE 100 <T. K 24
h G, AR E =R, WERGE TR ORREL 2 mL 5, N5 mL IECk, R R E R .
I s I IE O s AR VIE 5, ST, 153 0.35 g BL & 4, FEE0N 71%. *H NMR (500 MHz, C¢Dg, 298
k, ppm): 6 = 2.37 (s, 12 H, CHj), 6.84 (t), 7.03 (m), 7.09 (t), 7.11 (s), 7.16 (8), 7.17 (s), 7.44 (m), 7.91 (m) (28 H, C¢H, and
CsHs). °C NMR (125 MHz, C¢Ds, 298 k, ppm): 6 = 45.5 (s, CH3), 125.0 (t, Jpc = 5.0 Hz), 125.3 (t, Jpc = 2.5 Hz), 129.2 (s),
131.6 (s), 134.2 (t, Jpc = 6.3 Hz), 134.9 (t, Jpc = 25.0 Hz), 137.8 (t, Jpc = 22.5 Hz), 158.4 (t, Jpc = 3.8 Hz) (C¢H, and CgHs),
209.7 (t, Jpc = 16.3 Hz, CO).*'P NMR (202 MHz, C¢Dg, 298 k, ppm): 6 = 47.96 (s). IR (Nujol mull, KBr, cm™): v = 1878,
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1894 (CO). Anal. Calcd (%) for RuC43HsN,P,03 (M, = 795.8): C 64.89, N 3.52, H 5.07; found: C 64.53, N 3.38, H 5.25.
HRMS (ESI) calcd for RuCa3Ha1N,P,03 [M+H]": 797.1635, found 797.1626. FL-&4) 4 M ST ER T, #£-20 T
ET 4 HIEBETIA IE CHEIBIBE 2 KK
HBh# RN Supporting Information) Bt &4 2-4 HIR% LTS B DA K BR 5 45 F B4 (CCDC  1934516-1934518), X Lepf K}
AJ LL A 2 AT 35 (http://sioc-journal.cn/) b T #.
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Study on Synthesis and Catalytic Prop-
erty of New Aminophosphino Ruthenium r o
Carbonyl Complexes Cat. H,
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NOTE

Three new carbonyl ruthenium complexes were successfully synthesized from
Ru3(CO)y, and 0-PPh,C¢H,NR, (R = H, Me) ligand. The activity test of hydrogenation
of benzaldehyde into benzyl alcohol revealed that metal hydride of Ru-NH catalyst is
indispensable.
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