2024 £ 3 A wE R Mar. 2024
$45 B 1M Precious Metals Vol.45, No.1

RESFRADHRE S MRER. RIEXEWLERE

XE, ® F2 & 4B Fozwm!, WCKR!, EE&R!, KRR, 2fHF!
(1. LR EARAT, BH 650106;
2. BHHRERVIFHT Mt REa P EARERESLKE, BY 650106)

 OE: UARREA)AER, ot 2- K (g -4-28) F BH(24ma) A e BLAR, ST 4 AP AT R AR B f
(D& B a4, HRAERBLESHER. £H 'HNMR, PCNMR, MS. IR A= X-¥# & 44 & 47 44
St LA BT RAE, i T B A At QBRI T MR, P NRTeNF£ETEmE
ot o MR L AERE R, SR A, HEKRS TARBREAD L, Pt 6 R &5 6 B4
MRAER KRR FEMERE. BARHBHEFRRE, FEERSGRET A ELESHGZET G,
KR WBAREADE &4 ; anthkEH; K, ELER

FESHES: 06148 ICEAFRIRAG: A XEHS: 1004-0676(2024)01-0056-08

Synthesis, structure characterization and catalytic properties of
rhodium(II) carboxylate axial complex
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Abstract: Four novel axial complexes of rhodium(II) carboxylate pyridin-2-yl(pyridin-4-yl) ketone were
synthesized with rhodium(Il) carboxylate as the main body, and the single crystals were successfully
grown. Their structures were characterized by '"H NMR, 3C NMR, MS, IR and X-ray single crystal
diffractions. The effects of substituents and axial ligands on the molecular structure were discussed, and
their catalytic properties for the synthesis of meropenem like compounds were preliminarily tested. The
results showed that compared with the parent molecule rhodium carboxylate(Il), the selected axial
complex of rhodium carboxylate(Il) had poor solubility in the reaction system, and the ligand was not easy
to dissociate, which led to the low yield of catalytic synthesis of meropenem compounds.
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PR, ANTIOGS AR A 1 B = A — s M . X LB AT
FR) 2 B2 RS R TR B (T I & W HE A 7505 5K 138 )
RIEZHL, 5l T ERFRFL R 2 K.

BT, AW AN [F R R EE (D) A BRAA, ik
N -2- 5 (ML I -4- 355 ) i (24 ma) ol [ lc A, SR T
4 bR B FR BB (1)l 7] L A 0 (Rho(OOCR )4(24ma),)
(R=Me, Et, Bu, Ph), JPLIEP KRB EMHIE K
SRR, ek Horp 2 RpRa e R R A it
17T AL ERE R IR .

1 SEK#E
L1 A KR

iR (AVANCE 11 500MHz, Ffi+ Bruker
AT LAMEEAL(PMA-50 B, i [H Bruker 24 #));

TKAT I ] ST (Agilent G6230, FE[H Agilent 24 ]);
Pg ¥ & i 8 IR B C(DFS &Y, f%[E Thermo
Fisher Scientific /A @); M. ATHHX (Bruker D8 Quest
Photon IT &, & [E Bruker 2 #]).

M -2- 25 (PEE Wi -4- 2% ) F B (24 ma,  CiHsN2O) AL
A B R RIE AR AR AR LBREED
(Rh2(OOCMe) (98%)>kK H SR E I 4 BR 23 7l 5
HoAh AR A b4k
1.2 SEREAET A
1.2.1 FRRAZAT)(Rha(OOCR)) &

S 2 SRS AR EE(IT) (Rho(OOCEL), = H
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(Rho(OOCPh)%5 3 FIERIRAE(D), & sk im=ln=t
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BRI : BUBREREM(0.5 mol)i T 250 mL
FBETKE, BEINHAZE 50 °C. FRELZREEAT) (20
mmol)73 4 SN BIBRBRENE W H, FHE A 100 °C
IFATEIASNE 1 ho BT8R , ¥4 22 2 iR a8,
KT AR B CEEVEV SR 1 = 1E 80 °C
TEZTTE 6 h, 33 5kK%JO NS H
(NasRhy(CO3)s)e F73 718 20 mL IR =H L
IR KHRES RNV E Q2 mmol)iRE, MA
100 mL £ B 7K, {EMEHIMAZ 90 °C, fnd(a]
WM 1 he RN FERUG, RENERE, EARERE
FFRAF A A (R B2 5% (I1)(Rha(OOCR)s) - P R EE(ID)
FEEN 92%, =Wk LD ZN 89%, KR
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Recrystal

R=Me,Et,'Bu,Ph

1) Z % % (ID)- Mt WE -2- ik (WL WE -4- 2k )
(Rh2(OOCMe)4(24ma),) WA LR K, 7= 28N 85%.
H B E PR : 'TH NMR (500 MHz, Chloroform-d)
09.55(d, J=5.8 Hz, 2H), 8.79 (ddd, /= 4.7, 1.8, 0.9

R =Et, 'Bu, Ph

BE(ID RN 91%, HBINGER A
1.2.2 FRFRBE(11)-NHE g -2-FE (ML g -4- 258 ) HR )l [ i &

VI & ik

S FHEHE BOET, 43 A 4 FhoAS [F] B3R R B
(I) 0.07 mmol AR T 15 mL LEEH, 5RIER A;
HU4h 7] it /4 (24ma) 0.28 mmol HiE AT 15 mL —
AW, REEW B, HIEH B B WMANIBHR A
o, SRR IN S E I AR N RREERE SN 1 he 4R
JE KRB VINEZERR 2], AT AR E . D
HIKCEEN AT HE, IFE 60  CRET T/ 6 h
JEIHF =Y, G RaELEQ2).

W 07" >0
N2 N P
d \ 7 oll.-0"| _ 2)
7\
N

R=Me,Et,'Bu,Ph
Hz, 1H), 8.36 ~8.31 (m, 2H), 8.24 (dt, /= 7.9, 1.1 Hz,
1H), 7.99 (td, J= 7.8, 1.7 Hz, 1H), 7.59 (ddd, J = 7.6,
4.7, 1.2 Hz, 1H), 1.93 (s, 6H). '3C NMR (125MHz,
CDCl3) ¢ 23.87, 124.77, 125.54, 127.18, 137.32,
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143.83, 148.97, 151.19, 153.60, 191.81, 192.29. IR
(KBr cm™): 3053(w), 1667(vs), 1589(vs), 1548(m),
1435(vs), 1420(vs), 1343(m), 1327(s), 1305(vs),
1286(s), 1244(m), 1156(m), 1068(m), 1056(w),
996(m), 944(m), 860(m), 804(w), 752(m), 696(s),
661(s), 619(m), 475(w).

2) N R B (ID)- Mk g -2- JE (kg -4- 3 ) 1Y
(Rh2(OOCEt)4(24ma),) N 4L L RDIR A, =R
87% . UG HE 0N : 'H NMR (500 MHz,
Chloroform-d) J 9.55 (d, J = 5.3 Hz, 2H), 8.80 (d, J =
4.7 Hz, 1H), 8.34 (d, J = 5.5 Hz, 2H), 8.24 (d, J= 7.9
Hz, 1H), 8.02~7.95 (m, 1H), 7.59 (dd, J= 7.6, 4.7 Hz,
1H), 2.16 (q, J = 7.6 Hz, 4H), 0.96 (t, J = 7.6 Hz, 6H).
13C NMR (125MHz, CDCls) § 10.45, 30.65, 124.77,
125.47, 127.15, 137.32, 143.65, 148.97, 151.30,
153.67, 192.34, 195.01. IR (KBr cm’): 3063(w),
2977(w), 1677(s), 1583(vs), 1464(w), 1419(vs),
1371(w), 1327(w), 1306(s), 1286(m), 1242(w),
1167(w), 1068(w), 994(w), 947(m), 847(w), 801(w),
754(w), 693(w), 658(m), 617(w), 433(w). ESI*-MS
(in MeOH) m/z: [L+H]*=185; [M+2L+Na+H-OOC
Et]*= 817, [2M+L+Na]*=1203, [2M+2L+ Na]* = 1387
(calcd. 498.10 for [C12H20OsRhy], [M], 184.20 for
[C11HsN2O], [L])-

3) = H I LR (ID)- P g -2- J5 (L g -4- 3 )
Fiil(Rho(OOC-"Bu)s(24ma),) N 4L ELRIRLIR Al A, 77 26
K 89%. HPEHERME M T: '"H NMR (500 MHz,
Chloroform-d) 6 9.46~9.42 (m, 2H), 8.82 (dt, J = 4.6,
1.3 Hz, 1H), 8.30~8.21 (m, 4H), 8.00 (td, J = 7.7, 1.7
Hz, 1H), 7.59 (ddd, J = 7.6, 4.7, 1.3 Hz, 1H), 0.95 (s,
18H). '3C NMR (125 MHz, CDCl;) ¢ 27.85, 40.15,
124.77, 125.00, 127.13, 137.42, 143.17, 14891,
151.44, 153.75, 192.65, 198.42. IR (KBr cm):
2961(m), 1669(s), 1581(vs), 1483(s), 1457(w),
1415(vs), 1375(m), 1362(m), 1326(m), 1306(m),
1282(m), 1224(s), 1164(s), 1067(w), 995(w), 946(m),
896(w), 850(w), 802(w), 781(w), 753(m), 688(w),
658(m), 635(m), 464(m). ESI-MS (in MeOH) m/z:
[L+H]*=185; [M+Na]"=633; [M+L+Na]'=817; [2M+
2L+Na]*=1611 (caled. 610.31 for [C20H360sRhz], [M],
184.20 for [C1HsN,0], [L]).

4) K H R K (ID)- M i -2- 35 (L g -4- 3% ) H
(Rh2(OOCPh)4(24ma)) NHE B Ry K, 772N 85%.
HEEPE IR : 'TH NMR (500 MHz, Chloroform-d)

5 9.85 (d, J = 5.2 Hz, 2H), 8.90 (dt, J = 4.7, 1.3 Hz,
1H), 8.54~8.49 (m, 2H), 8.35~8.29 (m, 1H), 8.05 (td,
J =18, 1.8 Hz, 1H), 7.93~7.88 (m, 4H), 7.64 (ddd, J
=7.7,4.7,1.3 Hz, 1H), 7.34~7.27 (m, 2H), 7.20 (t, J =
7.7 Hz, 4H). 3C NMR (125 MHz, CDCls) ¢ 124.87,
125.52, 127.27, 127.31, 128.99, 131.31, 132.14,
137.48, 143.83, 149.05, 151.65, 153.73, 185.42,
192.47. IR (KBr cm'): 3027(w), 1687(m), 1603(s),
1564(vs), 1493(w), 1396(vs), 1326(w), 1308(m),
1284(m), 1242(w), 1175(w), 1068(w), 1026(w),
994(w), 945(m), 845(m), 752(w), 715(s), 693(s),
658(m), 617(m), 516(m).
1.2.3 Bi & dh ik

¥ id B Rhy(OOCMe)s(24ma); « Rhay(OOCEt),
(24ma), Fil Rhay(OOC-Bu)s(24ma), it &WVE T — &
i, Rhao(OOCPh)4(24ma), Bt & 17E T =& F ki
w, HERR, EESEABY. R LEES R
ZRIN 3 AR OB, HOIFFHEL 3~7 d,
TE M BE PR AR AZ T AL B i 2 A2 BRI VR A — IR 21 R
fn, T REERTE.
1.2.4 fEAYERE A

RS E AP 2 FOREREE (Dl 7 L A1)
Rha(OOCMe)s(24ma), FIl Rhay(OOC-Bu)a(24ma), 1E K
fEALTR, 2> BIFREL S mg 1 10 mg AR AR A Z]
10 mL 4R B, =i THiHE 1 h 5, (e
(PTFE, ¢=0.45 um)idyi€, FIEB0mA 205 & 5 N
Y 10 mL 2R LB A, R M 15 min J5 15
1EInFA, K SRR SIS BR 20 A, 3R,
Lo A S O B 2R L E=1:1)4li4k, 153
% B B g 244k A W [4-nitrobenzyl (4R, 5R,6S)-6-((R)-
1-hydroxyethyl)-4-methyl-3,7-dioxo-1-azabicyclo[3.2.
Olheptane-2-carboxylate], HId AR RSV H bR
PRI PR AR

2 ZR5HR

2.1 Rhy(OOCR)4(24ma), FE& 1) k451

F14H T 4 M EFFY Rhao(OOCR)4(24ma),
(R=Me, Et, ‘Bu, Ph)fi A& I 25 M 50 m FIse G 2 8. &
2~5 73 lZ5 i T Rhy(OOCMe)s(24ma)~ Rhoy(OOCEL),
(24ma), . Rhy(OOC-Bu)s(24ma), « Rhy(OOCPh),
(24ma), SRR B B BEAEEE, SR T A
¥ 53 a0 1~ 4 Fros o
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2 1 Rhay(OOCR)s(24ma), F ik 4 SRR SIS H(T=100Q2) K, /=1.54178 &)
Tab.1 Crystal data and experimental parameters of Rha(OOCR)4(24ma)2
Bl & Rh2(0O0CMe)4(24ma)2 Rh2(OOCEt)4(24ma). Rha(OOC-Bu)s(24ma),  Rha(OOCPh)4(24ma)>
3 C30H2sN4O10Rh2-2(CH2Cl2) C34H36N4010Rh2 C42H52N4O10Rh2 Cs0H36N4O10Rh2-2(CHCls)
i 980.23 866.49 978.69 1297.38
LB RS R =R R RS R =R R
7 ) C2/m P-1 P2i/c P-1
a 18.1640(11) A 9.1104(5) A 12.7495(3) A 12.6182(3) A
b 13.4246(8) A 9.3965(6) A 15.1802(3) A 12.8002(3) A
c 7.6208(5) A 11.5269(7) A 12.1923(3) A 17.5974(4) A
o 90° 68.2480(10)° 90° 79.5440(10)°
Vi 100.269(2)° 75.5870(10)° 110.2280(10)° 74.9250(10)°
y 90° 73.029(2)° 90° 74.2550(10)°
mm AR 1828.5(2) A3 865.53(9) A3 2214.16(9) A3 2622.59(11) A3
Z 2 1 2 2
R 1.780 g/cm? 1.662 g/cm? 1.468 g/cm? 1.643 g/cm?
LA R B 10.521 mm! 8.251 mm! 6.516 mm’! 8.425 mm’!
F(000) 980 438 1004 1300
d A R~ /mm 0.320x0.130%0.100 0.230 x 0.180 x 0.120 0.180 x 0.120 x 0.060 0.170 x 0.140 x 0.020
0 HHE A VE 4.12~72.09° 4.18 to 72.47° 3.69 to 72.09° 2.62 to 72.76°
o h 22<=h<=22 -ll<=h<=11 -15<=h<=15 -15<=h<=15
fa¥k -16<=k<=16 -l1<=k<=11 -18<=k<=18 -15<=k<=15
fask 1 -9<=I<=6 -l4<=I<=14 -l11<=I<=15 21<=[<=21
WEEAT S B H 8173 12562 22272 84559
JI L AT A H 1876 (Rint = 0.0656) 3399 (Rint = 0.0631) 4351 (Rint = 0.0602) 10366 (Rint = 0.1454)
SEHENE 0=72.09° 99.4% 98.7% 99.8% 99.4%

W& IE AHRLI L2 06 5 i ARz AHRLI L2 06 5 IR Y
YN kN 0.42 and 0.11 0.44 and 0.09 0.70 and 0.07 0.85 and 0.24
FEEATH S H 1876 3399 4351 10366

JUAT PR i 4 0 0 0 0

224 H 161 228 268 667

FILA 1.051 1.105 1.051 1.093

AARATS S R{E  R1=0.0868, wR>=0.2112
ERATH A R Ri=0.0880, wR>=0.2142

KPR EE

5.018 /-1.604 e-A-

2.867/-1.475e-A°

R1=0.0632, wR>=0.1690
R1=0.0642, wR>=0.1712

R1=0.0434, wR>=0.1056
R1=0.0467, wR2=0.1079

1.857/-0.386 ¢-A"

R1=0.0548, wR>=0.1555
R1=0.0792, wR>=0.1723

1.616/-1.877 ¢-A3

2 2 Rn2(O0CMe)s(24ma), Zpopdake. SEAHEE

Tab.2 Selected bond lengths and angles of Rh2(OOCMe)4(24ma)2

A4 BR/A 4 BAA/(°) 4 BEA/) w4 BAH/(°)
Rh(1)-0(4)  2.030(4) | O@)#1-Rh(1)-O(@4)#2  89.1(2) | O@)#1-Rh(1)-N(1) 90.98(19)| O(5)-Rh(1)-Rh(1)#1 87.60(12)
Rh(1)-0(5)  2.032(4) | O@)#1-Rh(1)-O(5)#3  912(2) | O(4)#2-Rh(1)-N(1) 90.98(19)| N(1)-Rh(1)-Rh(1)#1 178.9(2)
Rh(1)-N(1)  2.213(9) | O@)#1-Rh(1)-O(5)#3 175.82(12)] C(11)-O(5)-Rh(1)  119.6(3) | O(5)#3-Rh(1)-N(1) 93.18(19)

Rh(1)-Rh(1)#1 2.3981(10)| O(4)#1 -Rh(1)-0(5) 175.81(12)| O(4)#1-Rh(1)-Rh(1)#1 88.24(11)] O(5)-Rh(1)-N(1) 93.19(19)
O@A)#2-Rh(1)-0(5)  91.2(2) | O(4)#2-Rh(1)-Rh(1)#1 88.24(11)
O(5)#2-Rh(1)-0(5)  88.2(2) | O(5)#3-Rh(1)-Rh(1)#1 87.60(12)
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# 3 Rha(OOCEt)s(24ma): 354K . A iR
Tab.3 Selected bond lengths and angles of Rh2(OOCEt)s(24ma)2
i s A e /(%) e /(%) B4 /(%)
Rh(1)-02)  2.031(3) | O(2)-Rh(1)-O(4) 89.68(14) | O(3)-Rh(1)-O(5) 91.50(14) | O(2)-Rh(1)-Rh(1)#1  88.21(10)
Rh(1)-0(4)  2.032(3) | O@2)-Rh(1)-0(3) 176.11(10) | O(2)-Rh(1)-N(1) 93.32(14) | O(4)-Rh(1)-Rh(1)#1  87.83(10)
Rh(1)-03)  2.0393) | O(4)-Rh(1)-0(3) 89.29(14) | O(4)-Rh(1)-N(1) 90.46(14) | O(3)-Rh(1)-Rh(1)#1  88.00(10)
Rh(1)-0(5)  2.045(3) | O(2)-Rh(1)-O(5) 89.27(14) | O(3)-Rh(1)-N(1) 90.44(14) | O(5)-Rh(1)-Rh(1)#1  88.15(10)
Rh(1)-N(1)  2.222(4) | O(4)-Rh(1)-O(5) 175.87(11) | O(5)-Rh(1)-N(1) 93.59(14) | N(1)-Rh(1)-Rh(1)#1  177.70(10)
Rh(1)-Rh(1)#1 2.3971(6)

# 4 Rh2(O0C-Bu)4(24ma): 348K . A H0R

Tab.4 Selected bond lengths and angles of Rh2(OOC-'Bu)4(24ma)2
A K/ A B /(%) 4 A/ 2 /()
Rh(1)-0(4)  2.0341(19) | O(4)-Rh(1)-O(1) 93.80(7) | O(2)-Rh(1)-O(3) 93.66(8)| O(4)-Rh(1)-Rh(1)#1  88.16(6)
Rh(1)-0(1) 2.035(2) O(4)-Rh(1)-0(2)  86.12(8) | O(4)-Rh(1)-N(1) 92.93(9)| O(1)-Rh(1)-Rh(1)#1  87.61(7)
Rh(1)-0(2) 2.041(2) O(1)-Rh(1)-0(2) 176.00(8) | O(1)-Rh(1)-N(1) 93.22(9)| O(2)-Rh(1)-Rh(1)#1  88.39(7)
Rh(1)-0(3) 2.043(2) O(4)-Rh(1)-0(3) 175.92(7) | O(2)-Rh(1)-N(1) 90.77(9) | O(3)-Rh(1)-Rh(1)#1  87.76(6)
Rh(1)-N(1) 2.216(2) O(1)-Rh(1)-0(3)  86.14(8) | O(3)-Rh(1)-N(1) 91.15(9)| N(1)-Rh(1)-Rh(1)#1  178.58(6)
Rh(1)-Rh(1)#1  2.3944(4)

% 5 Rh2(OOCPh)«(24ma): S48, SRR
Tab.5 Selected bond lengths and angles of Rh2(OOCPh)s(24ma)2

4 KA 4 /() B4 BAH/(°)
Rh(1)-O(1)#1 2.030(3) O(1)#1-Rh(1)-0(2) 176.05(15) | O(9)-Rh(2)-O(6) 91.19(15)
Rh(1)-0(2) 2.030(3) O(1)#1-Rh(1)-0(4) 88.73(15) | O(9)-Rh(2)-08)#2  176.01(16)
Rh(1)-0(4) 2.037(4) 0(2)-Rh(1)-0(4) 91.34(15) | O(6)-Rh(2)-O8)#2  88.99(15)
Rh(1)-0(3)#1 2.058(4) O(1)#1-Rh(1)-0(3)#1 91.94(15) | O(9)-Rh(2)-O(7)#2  88.46(15)
Rh(1)-N(1) 2.230(5) 0(2)-Rh(1)-0(3)#1 87.70(15) | O(6)-Rh(2)}-0(7)#2  176.19(16)
Rh(1)-Rh(1)#1 2.3993(8) O(4)-Rh(1)-0Q3)#1 175.74(15) | O(8)#2-Rh(2)-O(7)#2  91.09(15)
Rh(2)-0(9) 2.034(3) O(1)#1-Rh(1)-N(1) 87.95(15) | O(9)-Rh(2)-N(3) 93.93(16)
Rh(2)-0(6) 2.039(4) 0(2)-Rh(1)-N(1) 96.00(16) | O(6)-Rh(2)-N(3) 91.53(17)
Rh(2)-O(8)#2 2.043(3) O(4)-Rh(1)-N(1) 90.56(16) | O(8)#2-Rh(2)-N(3)  90.05(16)
Rh(2)-O(7)#2 2.049(4) 0(3)#1-Rh(1)-N(1) 93.67(16) | O(7#2-Rh(2)-N(3)  92.27(17)
Rh(2)-N(3) 2.208(5) O(1)#1-Rh(1)-Rh(1)#1  87.90(11) | O(9)-Rh(2)-Rh(2#2  87.83(12)
Rh(2)-Rh(2)#2 2.3993(8) 0(2)-Rh(1)-Rh(1)#1 88.15(11) | O(6)-Rh(2)-Rh(2#2  87.92(11)

O(4)-Rh(1)-Rh(1)#1 88.24(11) |O(8)#2-Rh(2)-Rh(2)#2  88.19(12)
OB)#1-Rh(1)-Rh(1)#1  87.58(11) |O(7)#2-Rh(2)-Rh(2)#2  88.28(12)
N(1)-Rh(1)-Rh(1)#1 175.71(11) | N(3)-Rh(2)-Rh2)#2  178.17(12)
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B 1 Rh2(OOCMe)«(24ma): K)5) T 45 H Bl (Z2) A i FLHEAR B ()
Fig.1 Molecular structure (Left) and packing diagram (Right) of Rho(OOCMe)s(24ma)2

B 2 Rh2(OOCEt)s(24ma): K57 45 # B (Z2) 1 i L HEAR B ()
Fig.2 Molecular structure (Left) and packing diagram (Right) of Rh2(OOCEt)4(24ma)2

B 3 Rha(OOC-Bu)s(24ma): K173 T-45 14 B ()70 5 B3R AR B ()
Fig.3 Molecular structure(Left) and packing diagram (Right) of Rho(OOC-'Bu)s(24ma)>

Bl 4 Rh2(OOCPh)«(24ma): H17)-T G544 B (Z2) A R g HEAR B ()
Fig. 4 Molecular structure(Left) and packing diagram (Right) of Rh2(OOCPh)4(24ma)2
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2.1.1 Rhy(OOCMe)s(24ma), fi 1445 1)

H & 1 741, Rha(OOCMe)y(24ma); 73§+ 1 —
5T CRREED R 73T 24ma FCARBCALA G, 24ma
Te A 73— R I g <225 1) A 7 [ R 2 52 4 A )
(B 1(F5))o AR )E 74 T 5 5L it i )\ T A o
Ly, AR PUAN SR IE P 1A B Y R AR AT A4 Y BUR F
G AL S 24ma LR A nE-4-3E 1) — AN
JR T Rhy BLGH) 57— AMEEJE T 5. 78 Rh-Rh 8
O — N TR G, il N-Rh-Rh-N 851,
PRLZRVERT, MERE-4-35 P P2 70 3 B 1) IR A
P, BEPFIELRIRE 04)-0(5)-0(4)-0(5)
JE R 44.355(75)° ) T /1. Rh-O - F35EKH
2.031 A, Rh-N #8844 2.215(9) A; #7411, Rh-O
B /NT Rh-N B8, # Rh-O ## Lt Rh-N Hffg
RESm, CPRIRMFERCAR LR A fae . o1
[B] C-H---O. C-H---Cl S8 A0 HLAE FHTE Sk 45 i 4
SrREEEM, B CA5)-H(15): 0541 (2.47 A),
C(15)-H(15)--O(4)#2 (2.44 A). C(9)-H(7)---CI(3)#3
(2.98 A). C(9)-H(7)---CI(3)#4 (2.98 A)Hl C(13)-
H(13)---O(5)#1 (2.33 A4 F 8] C-H---O. C-H---Cl
SUBE > T ARE , M ELHE B R 1) PR
) = YELhi o
2.1.2 Rhy(OOCEt)4(24ma), iR LE 1)

& 2 AJ%1, Rhy(OOCEt)4(24ma), 7> T 455
Rhy(OOCMe)4(24ma), #H1L, Rh-O 84K /N T Rh-N
BrEERC, # Rh-O BELL Rh-N 44t e &, IIRMEMT
TEBCOMR ML Bhom MC AR E AR E . TN A
C(11)-H(6)---O(3) (2.59 A)fHi&hm LAk EFaE, H
C(2)-H(1)---O@)#1 (2.50 A)Fl C(9)-H(3)---OQ2)#2
(2.58 A1 5F8] C-H---O0 S8 2, ¥ F JE it
— G TR B 2045 s (1) =24 R 248 451
2.1.3 Rha(OOC-"Bu)s(24ma), it 7R 45 14

& 3 %1, Rhy(OOC-Bu)y(24ma), 731454
5 Rhy(OOCMe)4(24ma), ML, Rh-O HiE K /N T
Rh-N ##8#K:, i Rh-O #LL Rh-N SgREH &, =
HIEZMBFERAEE MR AERE. B
C(17)-H(20)---O(5)#1 (2.59 A)Fl C(21)-H(25)---O(3)
(2.63 A1 5T8] C-H---O S8 2, ¥ F JE it
— WG TERAE 3CE) BRIl S B =4k
“HLEN .

2.1.4 Rhay(OOCPh)4(24ma), K45 1)

H P 4 7] 41, Rhy(OOCPh)4(24ma), 4> F 454 5
Rhy(OOCMe)4(24ma), 1L, Rh-O K /N T Rh-N
BrEEK, % Rh-O #EEL Rh-N S AL ¥ m, K R
MR ek bl AR s AR 2 . AR B/ N E S BT
P 7 1) Rho(OOCPh)4(24ma), A1 7 T HI =5
H e (B 4(77)), BT T =& b i 7
HAT R R TR, NI FEER A =& Rt S 5450
S TFINER C(19)-H(19)--0(4) (2.65 A)AT C(44)-
H(44)---0(6) (2.59 A)fEfdm Bk EFa e, o7 [A
C-H--O. C-H---N S48 tH BAE M5+ 5 =& H 5
C-H---Cl EBAH HAE I Sh A S5 P HE B oo e B AR
M, B C(22)-H(22)-0Q#1 (241 A). C@47)-
H(47)---O(9)#3 (2.49 A)FI C(51)-H(51)--"N(4) (2.34
A4 T8 C-H--O.C-H-- N S48 T 1 |2, C(43)-
H(43)--Cl(4)#2 (2.98 A)Fl C(44)-H(44)---CI(5)#2
(2.75 A)SERIEH) C-H---Cl &5 v Eit—5
S5 TR 4CE) BT = 4E I 25 251

EL#: Rhay(OOCR)4(24ma), 2 5 & W0 7] LL K
H: LL Rhy(OOCMe)s(24ma), NHE:vHE, Rh-N 4K
42214 A; Rhy(OOCEt)4(24ma), 1) Rh-N #4# K hy
2222 A, KK 0008 A, BILEN 0.36%;
Rhy(OOCt-Bu)4(24ma), 1) Rh-N #5#K 2.216 A,
BRKAK 0.002 A, BEHN 0.09%:; 1] Rho(OOCPh),
(24ma), ) Rh-N ## 8K 2.231 A, KK 0.017
A, BIESR 0.77%, AR, Gt
I G Ji PR AT A R ) SRR RS S U . 2 R AR
s RIS, Ao AR Al Rh R
g, i Rh JEF BT =% ERIN, F0 Rh J 18
AN HL 8 77 (B% 2 Wi BR 1t ) ek 55 B AL TR 1 1)
Rh-N B AEFEIC, SAARK, N REER I A4
TIBEEN, BRI (LHE. T ML T
FHASE R BT REDT, IS B I (i
BK.

2.2 Rhy(OOCR)4(24ma), Fo &Y 14k AR

RS E R AP 2 FOREREE (Dl 7 L A1)
Rhy(OOCMe)s(24ma), FI1 Rhay(OOC-Bu)a(24ma), 1E K
AT, R A EE U A 46 S B B R AL S
A N IR 3), MAEIE S T35 6.

0 o}
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CHH ° e, NN o (3)
OH - N2 -
NO, I HH :
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& 6 NFRBRBEADAEMATIXTH A RN AR EOR
Tab.6 Catalytic effects of different dirhodium(II) carboxylic acid

catalysts on target reaction

A7) .
s I @éﬂ F=21%
IR D BHA il DIAE/mg
No catalyst / / N.R.
/ 5 6243
24ma 5 15+3
Rh2(OOCMe)4
/ 10 65+3
24ma 10 14+3
/ 5 5843
24ma 5 16+3
Rh2(O0OC-Bu)4
/ 10 5943
24ma 10 1543

H13% 6 AL TEREINA B FT LLE H, ERA
MEACTIRIIE DL, 2B LUAAE . FEAH R AL A7)
AFETIERIZFMAT, “FH KRN RN
T30 B 160 E A5 A 7R B 7 AR S IR T Tl
AL ARGy 7o SO RTREA AR 3 /i 1)
FHEE T BEARFR IR BE(ID), Fir & 1A b 17 T & 045 5 H
R HLA R LIR Ll — 5 Bea) i g B AU
SEUEAMERER B 2) Bl BC A iE -2-FE (i
N -4-J2 ) FH B (24ma) A7 £ 158 13-4l 17 L 590 1 1
BUK, R FINEK, B HEMAR S, Uk
AR BEAR s 3) Al 17 FC AR 12 -2- B (ML E -4- 225 )
(24ma) 7E {6 S 8 3o 2 v AT RE A7 75 88 125 TR A ) 1]
B, AEZA G TR G, BETE AL
PEREAEERISE R o (L PR IR FE (I il 7] o2 Bic 4,
A SR BC A& D HE AL BE T T S S A A £ 1
T, IRERIRBEADREAL AR A I T 72—

1) ASCLUARF BRI EE ) Rho(OOCR) (R=
Me, Et, ‘Bu, Ph) Bk, MERE-2-FE (ML RE -4-3%) F i
(24ma)y Nl LA, AT 4 R B R EREE ()il 1)
FLE W, HERE A A A AT T B AT RAE

2) RAE SRS A S S
2 T o T AE A B R EAR A, B T BT A R
R E AN B

3) ARG R AR AT B S, A QI R el ) A
X FEE R — E IR : 24 R NS TRE(Z
. T, X Rh-N SEKERAK, T
R NRFEN, FRIEMSLHIRNAE Rh-N K H L

THIR AR,

4) MEATERERAEEAR LW, Firidk e R IR B
(I ) B & WD DR 5 2 05 P 5 F P 28 o A A T
JEAR Bl ) e AR AN 2 fif 2 55 IR AL (AL R AN B
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