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Schiff bases 1—11 were synthesized from a-amino acids or o-
aminophenol and crocetindialdehyde, 2,7-dimethyloctatrie-
nedial, terephthalaldehyde, or B,'-p-phenylenediacroleine.

The reactions of these Schiff bases with chloro-bridged com-
plexes [(RzP)(C)M(u-Cl)], (M = Pd, Pt) and [(CsMes)(ChHIr{u-
Cl)]; gave the dinuclear complexes 12—-31.

Introduction

Recently, symmetrical dinuclear complexes with conju-
gated polyene bridges have found increasing attention be-
cause of their potential use as new materials with novel elec-
trical (“molecular wires”) and optical propertiest®*. McCle-
verty and coworkers found that the electronic metal-to-
metal coupling between two [Mo(CH(NO){HB(Me,pz):}]
fragments along a 4,4'-NCsH,- (CH=CH),—CsH,N li-
gand is almost ten times larger than that of a similar com-
plex with the same ligand and with two classical Ru(NH;)3*
(ragments™. Recently, also binuclear bpy complexes with a
pentenyl spacer’® and a series of bis(carbene) complexes
linked by a conjugated polyene bridge have been investi-
gated®. Also polyene-bridged biferrocenes providing stable
redox-active termini found attractionl”). Other polyene-
bridged complexes include those with metal porphyrin and
Fe,(CsHs),(u-COYCCH; fragmentst®l,

Lehn et al.” reported the formation of macrocyclic bi-
nuclear complexes by condensation of carotenoid dialde-
hydes with tripodal amines. In the course of our studies
on hydrocarbon-bridged metal complexes!'™ we synthesized
several polyene-bridged complexes of Schiff bases derived
from a,m-polyenedialdehydes and ¢-amino acids or v-ami-
nophenol. Schiff bases from a-amino acid esters are well
knownl'!l whereas those from ¢-amino acids are rarel'2.

Results and Discussion

We obtained the Schift base compounds 1—-11 by con-
densation of several symmetrical unsaturated dialdehydes
with L-valine, L-phenylalanine, L-leucine, and o¢-amino-
phenol. For the preparation of 1-9 the amino acids are
dissolved in a NaOMe/MeOH solution under gentle heat-

[°] Part XXXIX: Ref1.
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ing. Alter cooling to room temperature toluene and the di-
aldehydes are added and the bis(Schiff bases) 1—-9 (Scheme
1) precipitated as sodium salts alter 9—24 h. Compounds
10 and 11 were synthesized by heating the dialdehydes and
the o-aminophenol in toluene, and separating the produced
watcr in a trap funnel. All new compounds are hygroscopic
and sensitive to light and were stored in the dark under ni-
trogen.

In the IR spectra of 1—9 intensive absorptions of the
carboxylate, C=N, and C=C groups at 1600 cm ! are
characteristic. The C=N bands of 10, 11 appear at v =
1615 cm™!. Principally, three stereoisomers of the diimines
could be formed but the appearance of only one singlet in
the 'H-NMR spectra of 1—11, the signal for the HC=N at
& == 8, proves the formation of only one stereoisomer (EE
or ZZ). All other signals appear with the expected shifts
and coupling patterns.

Reactions ol 1—11 with the chloro-bridged complexes ol
palladium(IT) and platinum(Il) [(RiPYCHM(u-CD)], and
with [(n*-C3Hs)Pd(p-CD); and [(n*-CsMes)(ChIx(p-Cl); in
methanol gave the complexes 12—31 (Scheme 2).

By coordination of the bis(Schiff bases) a characteristic
downfield shift of the '"H-NMR signals is observed. For the
palladium and platinum complexes the formation of cis/cis,
cisltrans, and trans/irans isomers concerning the N—M~L
conliguration and for the pentamethylcyclopentadienylirid-
ium complexes with stereogenic metal centres [ormation of
diastereoisomers is possible. Indeed, in most cases isomers
could be detected in the *'P- and 'H-NMR spectra. For
example compound 29 shows in the '"H-NMR spectra for
the HC=N resonance two doublets with coupling constants
of ca. 13 Hz and ca. 7 Hz which must be due to 4/yp. There
are four signals in the *'P-NMR spectrum of 29 (4:6:6:10),
so all three isomers must have formed. However, we cannot
attribute the signals to either the cis or the trans configu-
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Scheme 1

1; R =CH(CHj)y; R

2:R= CH2C6H5;
3:R= CH2CH(CH3)2;

ration. For the platinum complexes in most cases one main
product was detected (90% or more) which shows only one
3IP.NMR signal; thus, either the cis/cis or the trans/trans
isomer is formed. The *C-NMR signals of the HC=N car-
bon atoms in compounds 12—27 are downfield shifted by
ca. 7—10 ppm compared with those in compounds 28—31.
This can be explained by the electron-withdrawing effect of
the carboxylate groups of 12—27 compared with that of the
aromatic rings in 28—31 which are rather electron-donating.

In contrast to the complexes with Schiff bases from a-
amino acids the metal compounds with Schiff bases from
o-aminophenol are deeply coloured and show intensive
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broad Vis absorptions with 4 maximum at A = 550 nm
(CH,Cl,) and % = 500 nm (MeOH), respectively (CT tran-
sition). This large negative solvatochromism may be attri-
buted to solvent-induced dipolemoments!'3).

In a forthcoming paper unsymmetrically substituted poly-
ene-bridged complexes and their properties will be reported.

Generous support by Deutsche Forschungsgemeinschaft and
Fonds der Chemischen Industrie is gratefully acknowledged. We
thank BASF AG, Ludwigshafen, and F-Hoffmann-LaRoche AG,
Basel, for generous gifts of the carotenoid dialdehydes and Priv.-
Doz. Dr. K. Stinke! and Priv.-Doz. Dr. W Weigand for helpful dis-
cussions.
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Experimental Section

All operations were carried out under nitrogen using Schlenk
technigues. Solvents were dried by destillation from sodium/benzo-
phenon or calcium hydride. ~ NMR spectra: Jeol GSX 270 ("H:
270.17 MHz; 3C: 67.94 MHz;, *'P: 109.38 MHz) or Jeol EX 400
(*H: 399.78 MHz; 1*C: 100.53 MHz). — IR: Perkin-Elmer 841, Ni-
colet 520 F1-IR. — UV/Vis: Philips PU §710.

General Procedure for the Synthesis of the Schiff Base Derivatives
1-3: NaOMe (2 mmol) in methanol is slowly combined with the
amino acid (2 mmol) and gently heated until most of the amino
acid is dissolved (for 2: 3 mmol ol NaOMe, for 8, 9; 4 mmol of
NaOMe and 4 mmol of amino acid). After cooling to room tem-
perature, 20 ml ol loluene is added; after stirring for a few minutes,
the dialdehyde is added. After stirring for 3 h to 24 h in the dark, a
precipale is obtained, which is centrifugated off and for purification
washed twice with a tolucne/methanol mixture (10:1) and dried in
vacuo at 50°C.

1: White hygroscopic powdcr, 631 mg (80%); m.p. 219°C (dec.).
— IR (nujol, cm™"): ¥ = 1617 vs, br. (CO,Na, C=C, C=N). — 'H
NMR (400 MHz, CD;0D): 6 = 8.30 (s, 2H, HC=N), 7.87 (s, 4H,
CeHy), 349 [d, 3/ = 7.8 Hz, 2H, CHCH(CH,),], 2.32 [m, 2H,
CH(CH,),], 0.99 [d, *J = 6.7 Hz, 6H, CH(CII),), 0.89 [d, ] = 6.7
Hz, 6H, CH(CH;);]. — "C NMR (100.5 Mz, CD;OD): & =
179.86 (CO;Na), 162.29 (HC=N), 139.60, 129.64, 86.31 (aC),
32.85 [CH(CH,).], 20.46/19.47 [CH(CH,),]. — UV/Vis (MeOH,
nm, lg &) Apax = 268 (4.25). — Ci;3H»N,-Na, O, - H,O (394.4):
caled. C 54.82, H 6.13, N 7.10; found C 55.20, H 6.16, N 6.46.

2: White hygroscopic powder; 849 mg (85%) m.p. >250°C. — IR
(KBr, cm™1): ¥ = 1633 sh (C=N), 1600 vs, br. (CO,Na, C=C). —
'H NMR (400 MHz, CD;OD): § = 7.82 (s, 2H, HC=N), 7.67 (s,
4H, C4Hy), 7.15 (m, 10H, C¢Hs), 3.99 (d, 3J = 4.0 Hz, 2H, oH),
3.39 [d(d), *J = 13.4 Hz, *J = 4.0 Hz, 2H, CHCH,_Hp]. 3.10 [d(d),
2] = 134 Hz, 3J = 9.8 Hz, 2H, CHCH,H;]. — UV/Vis (MeOH,
nm, lg &) ha, = 277 (4.32), — Cy6H22N>Na,0, - 1.5 H,O (499.5):
caled. C 62.52, H 5.04, N 5.60; found C 62.44, H 5.04, N 5.31.

3: Light yellow hygroscopic powder, m.p. >250°C. — IR (KBr,
em™ ') ¥ = 1635 sh (C=N), 1596 vs, br. (CO,Na, C=C). — 'H
NMR (400 MHz, CD;0D): & = 8.35 (s, 2H, HC=N), 7.87 (s, 4H,
CeHy), 3.98 [d(d), °J = 8.3 Hz, 3J = 5.9 Hz, 2H, «H], 1.83 [m, 4H,
CH,CH(CH,),], 1.55 [m, 2H, CH(CH3),]. 0.95/0.92 [d, 3/ = 6.6
Hz, 12H, CH(CH,),]. — *C NMR (100.5 MHz, CD,OD): § =
180.51 (CO,Na), 162.62 (HC=N), 139.59, 129.73, 76.75 (0 C),
44.35 (CH,), 27.87 [CH(CHa),], 23.78/21.91 [CH(CH;),]. — UV/
Vis (MeOH, nm, 1g €): Ap.y = 276 (4.23). — C5H¢N,Na,0, - 1.5
H,0 (431.5): caled. C 55.67, H 6.72, N 6.49; found C 5543, H
6.47, N 6.05.

4: Light brown powder. — IR (nujol, cm !): ¥ = 1634 sh (C=N),
1603 vs (CO,Na, C=C). — 'H NMR (400 MHz, CD;0D): 6 =
8.02 (d, 3= 8.0 Hz, 2H, HC=N), 7.59 (s, 4H, CsH,), 7.11-7.08
(m, 4H, CH=CH), 3.40 (d, 3J = 7.4 Hz, 2H, «H), 2.82 [m, 2H,
CH(CH3;),), 0.98/0.89 [each d, °J = 6.7 Hz, 6H, >J = 6.7 Hz, 6H,
CH(CH3),. — C NMR (100.5 MHz, CD;OD): & = 179.80
(CO;Na), 165.03 (HC=N), 143.21, 138.28, 129.18, 129.01, 83.50
(aC), 32.98 [CH(CHj3),), 20.35/19.23 [CH(CHj;),]. — UV/Vis
(MeOH, nm, lg &) Apax 354 (3.51) sh, 331 (4.23). -
CyHsN2Na,O4 - 0.75 H,0 (462.0): caled. C 55.79, H 6.27, N 6.34;
found C 59.74, H 6.28, N 6.13.

5: Yellow powder. — IR (nujol, cm™"): ¥ = 1601 vs, br. (CO,Na,
C=N, C=C). - 'H NMR (400 MHz, D,O/[DgJacetone): & =
7.39-6.80 (m, 12H, C¢Hs and HC=N), 7.02 (s, 4H, C,Hy), 6.57
[d(d), 3 = 16.12 Hz, 3J = 7.8 Hz, 2H, C¢H,~CH=CH], 6.27 (d,
3J =16.12 Hz, 2H, C4H,— CH=CH), 3.74—2.79 (m, 6H, CHCH,).
— IBC'NMR (100.5 MHz, D,0/[Dglacctone): & — 178.34 (CO,Na),
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164.47 (HC=N), 142.17, 138.57, 129.14, 128.97, 128.15, 127.31,
126.20, 12570, 77.08 (aC), 56.86 (CH,). — C;3,HpN-Na,0O,
(533.5): caled. C 67.53, H 5.10, N 5.25; found C 67.52, H 5.23,
N 5.09.

6: Brown hygroscopic powder, 385 mg (87%). — IR (KBr, cm™1):
§ = 1608—1596 vs, br (CO,Na, C=N, C=C). — 'H NMR (400
MHz, CD;0D): 6 = 7.87 (s, 2H, HC=N), 6.93 [d(d), 3*J = 7.8 Hz,
3J = 2.9 Hz, 2H, (CH;)C=CHCH), 6.62 [d, 3J = 7.3 Hz, 2H,
(CH,)C=CHCH], 3.33 (d, 3J = 7.8 Hz, 2H, oH), 2.31-2.21 [m,
2H, CH(CH3),], 2.05 (s, 6H, CH3), 0.95-0.83 (each d, *J = 6.8
Hz, 3J = 6.4 Hz, each 6H, CH(CH3),. — *'C NMR (100.5 MHz,
CD;0OD): & = 180.19 (CO,Na), 166.77 (HC=N), 139.67, 139.33,
133.00, 86.32 (cC), 32.79 [CH(CH,),], 20.46/19.51 [CH(CH,),]
12.23 (CHj3). = CyuHgNoNayOy - 2 HyO (442.3): caled. C 54.31,
H 7.29, N 6.34; found C 54.58, H 7.18, N 6.20.

7: Yellow-brown powder, 414 mg (81%). — IR (nujol, cm™ ') ¥
= 1606 vs, br. (CO,Na, C=N, C=C). — 'H NMR (400 MHz,
CD;0D): & = 7.42 (s, 2H, HC=N), 7.22—7.09 (m, 10H, C4Hs),
6.77 [d(d), *J = 7.7 Hz, 3J = 2.9 Hz, 2H, (CH;)C=CHCH], 6.33
[d, 3J = 7.7 Hz, 2H, (CH;)C=CHCH], 3.88 [d(d), 3/ = 9.7 Hz, 3J
= 4.1 Hz, 2H, oH], 3.33/3.01 [each d(d), 2/ = 13.3 Hz, 3/ = 4.1
Hz, 2H, %7 = 13.3 Hz, *J = 9.7 Hz, 2H, CH,C¢Hs], 1.98 (s, 6H,
CH;). — *C NMR (100.5 MHz, CD;0D): = 179.97 (CO,Na),
167.60 (HC=N), 140.74, 139.95, 139.05, 133.08, 130.76, 129.15,
127.08, 80.35 (oC), 41.86 (CH,), 12.20 (CH,). ~ CyHosN>Na,0,
- 172 H,O (511.5): caled. C 65.74, H 5.71, N 5.47; found C 65.45,
H 5.83, N 4.78.

8: Orange powder, 898 mg (82%). — IR (KBr, cm™1): v = 1609
vs, br. (CO,Na, C=N, C=C). — 'H NMR (270 MHz, CD,0D): §
= 7.85 (s, 2H, HC=N), 6.80—6.37 (m, 10H, I1,) 2.24 [m, 2H,
CH(CH5),), 2.02/2.00 (each s, each 6H, CH3), 0.94/0.82 [each d, *J
= 6.6 Hz, 611, 3J = 6.6 Hz, 6H, CH(CH3);]. — '3C NMR (100.5
MHz, CD;OD): § = 180.28 (CO-Na), 166.97 (HC=N), 142.22,
140.61, 137.84, 137.31, 135,67, 132.21, 125.31, 86.30 (c¢C), 32.74
[CH(CHj3),], 20.49/19.55 [CH(CI14),], 12.78/12.25 (CH,). — UV/
Vis (MeOH, nm lg €); Agax = 464 (4.23) sh, 436 (4.27). —
C30HyoN5Na,O, - 1/2 H,O (547.6): caled. C 65.79, H 7.55, N 5.12;
found C 65.77, H 7.58, N 4.99.

9: Orange powder, 1.03 g (79%). — IR (KBr, cm™'): ¥ = 1666 sh
(C=N), 1608 vs br. (CO,Na, C=C). — 'H NMR (270 MHz,
CD;0D): & —= 743 (s, 2H, HC=N), 7.29-7.06 (m, 10H, CsHs),
6.75—6.30 (m, 10H, H,)), 3.86 (dd, *J = 9.5 Hz, 3J = 4.4 Hz, 2H,
oH), 3.0/3.32 (dd, 4H, CH,), 1.98/1.96 (cach s, cach 6H, CH;). —
C3gH 4N, Na,04 - HoO (547.6): caled. C 69.92, H 6.49, N 4.29;
found C 68.90, H 6.41, N 4.04.

10: 1.64 g of 2,7-Dimethyl-2,4,6-octatriene-1,8-dial (10 mmol)
and 2.18 g of e-aminophenol (10 mmol) were refluxed in 100 ml of
toluenc for 4 h using a trap funncl. After removal of 80 ml of
toluene, #-pentanc was poured in the cold solution; a crude product
precipilaled, which was collected and dried in vacuo giving a fine
orange powder, which was nol [urther puritied. — IR {KBr, cm™'):
¥ = 1615 (C=N), 1576 (C=C). — 'H NMR (270 MHz, [Dg]ace-
tone): & = 8.50 (s, 2H, CH=N), 7.32—-6.83 (m, 12H, H,, H,,),
2.20 (s, 6H, CH;). — '*C NMR (100.5 MHz, CDCl5): § = 160.00
(HC=N), 152,42, 140.79, 139.20, 135.52, 132.79, 128.77, 119.96,
115.44, 114.75, (Cy Cop) 11.66 (CHjz). — CyHyN-0, (346.2):
caled. C 76.26, H 6.41, N 8.09; found C 75.27, 11 6.52, N 8.10.

11: Following the same procedure as described for compound
10; purple powder. — IR (KBr, cm™'): ¥ = 1613 (C=N), 1587,
1350 (C=C). — 'H NMR (270 MHz, CDCl.): § = 8.81 (s, 2H,
CH=N), 7.23-6.43 (m, 18H, Hy, H,,), 2.15/2.04 (each s, each 6H,
CHj). — C35134N-0; (478.6): caled. C 80.31, H 7.15, N 5.85; found
C 79.87, H 7.25, N 5.79.

Chem. Ber./Recueil 1997, 130, 14671473



Hydrocarbon-Bridged Complexes, XL

FULL PAPER

General Procedure for the Synthesis of Complexes 12—27 with the
Schiff Bases 1—9: 0.2 mmol of 1—9 was dissolved in 5 m! of meth-
anol and slowly added dropwise into a suspension of 0.2 mmol of
the chloro-bridged complexes [(R:PXCHYM(p-Cl)J, (M = Pd, R =
Et, M = Pt, R = Bu), [(0*-CsMes)(CDIr(u-Cl)]», or [(n3-
C3H5)Pd(u-Cl)); in 3 ml of methanol. The clear solution was stirred
for 1~35 h, then the solvent was removed in vacuo. The crude prod-
uct was stirred in dichloromethane for at least 1 h. After removing
suspended NaCl by centrifugation, hexane was added to the solu-
tion. The precipitated complexes were separated from the solvent
and dried in vacuo at room temperature.

Complex of 1 with [(Et;P)(Cl)Pd(u-Cl) ], (12): Yellow powder,
158 mg (93%), m.p. 169°C (dec.). — IR (KBr, cm™!): ¥ = 1660 vs
(C=0, COO-coord.), 1639 sh (C=N). — 'H NMR (400 MHz,
CDCly): 8 = 8.36 (s, 4H, CgHy), 8.28 (d, “Jyp = 13.7 Hz, 2H,
HC=N), 3.38 (dd, *J;;p = 2.3 Hz, *J = 7.3 Hz, 2H, aH), 3.10 [m,
2H, CH(CH,),], 1.94—1.85 [m, 12H, P(CH,CHy)s), 1.35—1.17 [m,
30H, P(CH,CH,)s, CH(CHy),]. — 3C NMR (100.5 MHz, CDCL):
8 = 178.48 (CO,), 166.93 (HC=N), 134.93, 130.33 (C,,), 83.20
(0C), 33.73 [CH(CH,),], 19.77/19.57 [CH(CH5),), 14.48 [d, 'Jep=
33.22 Hz, P(CH,CHa)4), 7.75 [d, *Jcp = 2.8 Hz, P(CH,CH;),]. —
*'P NMR (109 MHz): 3 = 36.98 (100%). — C3Hs»C1,N,0,P,Pd,
(850.2): caled. C 42.37, H 6.16, N 3.29; found C 41.68, H 6.16,
N 3.27.

Complex of 1 with [(nBu;P)(Cl)Pt(u-Cl) ], (13): Yellow pow-
der, 150 mg (84%), m.p. 174°C (dec.). — IR (KBr, em™'"): ¥ = 1678
vs (C=0, COO-coord.), 1630 s (C=N), 1600 sh (C=C). — IR (PE,
cm™ ') ¥ = 530 m (PiN), 345 m (PtCl). — 'H NMR (270 MHz,
CDCl;): 3 = 8.64 (d, *Jyp = 12.8 Hz, 2H, HC=N), 8.37 (s, 4H,
CgHy), 3.97 (dd, “Jgp = 2.7 Hz, *J = 8.3 Hz, 2H, aH), 3.05 [m,
2H, CH(CH,),), 1.86—1.44 |m, 36H, P(CH>-CH,CH,CHj3)3], 1.29/
1.23 [each d, *J = 6.7 Hz, 37 = 6.8 Hz, each 6H, CH(CH3),], 0.98
[t. 3/ = 7.1 Hz, 18H, P(CH,CH,CH,CH,);]. — '*C NMR (100.5
MHz, CDCly): 6 = 179.46 (CO,), 167.24 (HC=N), 135.30/130.18
(Car), 85.14 (aC), 33.53 [CH(CHj;),], 25.73 [d, *Jep = 2.5 Hz,
P(CH,CH,CH,CHy)s], 24.06 [d, *Jep = 14 Hz, P(CH,-
CH.CH,CH,),], 20.38 [d, 'Jep = 38 Hz, P(CH,CH,CH,CHa)4],
19.82/19.48 [CH(CH,),], 13.88 [P(CH,CH.CH,CH3),}. — 3'P
NMR (109 MHz): § = —1.81 (5%), —3.36 (\Jpp = 3612 Hz, 95%).
— CypH76CILN,04P,Pt; (1196.1): caled.C 42.17, H 640, N 2.34;
found C 41.84, H 6.43, N 2.32.

Complex of 1 with [(n*-C;Hs) Pd(u-Cl) ], (14): White powder,
94 mg (73%), m.p. 162°C. — IR (KBr, cm™): ¥ = 1641 vs, br.
(C=0, COO-coord., C=C, C=N). —'H NMR (270 MHz, CDCl,):
8 = 8.53 (s, 2H, HC=N), 8.01 (s. 4H, C¢Hy), 548 (m, 1H, H,yy),
4.02 (s, oH), 3.98 (m, 2H, CH;,_,;,1). 3.05 [m, 2H, CH(CH;)s], 2.87
(m, 2H, CHz i), 1.26/1.23 [each d, *J = 6.8 H,, °J = 6.8 Hz, each
6H, CH(CHa)z]. — CasHyN.O4P3Pds - HoO (643.4): caled. C
44.80, H 5.33, N 4.36; found C 44.57, H 547, N 4.44,

Complex of 2 with [Et;P)(Cl)Pd(u-C/)], (15): Light-brown
powder, 141 mg (73%), m.p. 161 (dec.). — IR (KBr, cm™!): ¥ =
1654 vs (C=0, COO-coord), 1635 sh (C=N), 1605 sh (C=C). —
IR (PE. cm™!): ¥ = 527 w (Pd—N), 353 w (Pd—Cl). — '"H NMR
(270 MHz, CDCl;): 6 = 7.76 (s, 4H, C¢Hy), 7.24 (s, 2H, HC=N),
7.23 (m, 10H, C¢Hs), 4.06/3.57 (each dd, 3/ = 13.2 Hz, *J = 2.7
Hz, *J = 11.3 Hz, 3%/ = 2.7 Hz, each 2H, CH,Ph), 3.90 (dd, *J =
13.2 Hz, J = 11.3 Hz, 2H, cH), 1.84—1.74 [m, 12H, P(C{/,CH3)3],
1.24 [d(t), 2Jpy = 18.1 Hz, 37 = 7.0 Hz, 18H, P(CH,CH,);]. — *'P
NMR (109 MHz): & = 37.66 s (95%), 35.15 s (5%). —
Ci3sH5>CLN,O4P,Pd; - HyO (964.5): caled. C47.32, H 5.64, N2.91;
found C 47.18, H 5.44, N 2.84.
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Complex of 2 with [(n*-CsMes)( CL)Ir(u-Cl); (16): Yellow pow-
der, 178 mg (75%), m.p. 198 (dec.). — IR (KBt cm™h): ¥ = 1656
vs (C=0, COO-coord., C=N), 1600 sh (C=C). — IR (PE, cm™1):
v =277 w (It-Cl). = '"H NMR (400 MHz, CDCl): § = 7.70 (s,
4H, CgHa), 7.61 (s, 2H, HC=N), 7.48—7.24 (m, 10H, C¢Hys), 4.38/
3.70 (each dd, 37 = 139 Hz, 27 = 2.2 Hz, 3/ = 1.8 Hz, 2J = 2.2
Hz, each 2H, CH,Ph), 2.90 (dd, 3J = 13.9 Hz, 3/ = 1.8 Hz, 2H,
aH), 1.46 [s, 30H, Cs(CH;)s]. — CaiHs:ClIrnN,O, - 2 H,0O
(1188.3): caled. C 46.49, H 4,75, N 2.36; found C 46.29, H 4.77,
N 2.47.

Complex of 3 with [(Et;P)(CI)Pd(u-Cl) ], (17): Light-brown
powder, 86 mg (48%), m.p. 155°C (dec.). — IR (KBr, cm™'): ¥ =
1655 vs (C=0, COO-coord.), 1635 sh (C=N), 1606 sh (C=C). —
IR (PE, cm™'): ¥ = 356 w (PdCl). — 'H NMR (270 MHz, CDCl,):
8 = 8.36 (s, 4H, C¢Hy), 8.30 (d, ¥yp = 12.0 Hz, 2H, HC=N),
4.30 (m, 2H, aH), 2.62/2.40 (m, 4H, CHCH,), 1.93—1.81 [m, 14H,
P(CH,CH3); and CH(CHa),], 1.32 [d(t), *Jyp = 17.9 Hz, J = 7.6
Hz, 18H, P(CH,CH3);), 1.08/1.02 [each d, *J = 6.6 Hz, °J = 6.6
Hz, each 6H, CH(CHs),). — '3C NMR (100.5 MHz, CDCLy): § =
166.11 (HC=N), 130.43/129.02 (C,,), 78.48 («C), 44.90 (CH,),
24.46 [CH(CH,;),], 23.20/21.85 [CH(CH3;),], 14.49 [d, Jep = 32.2
Hz, P(CH,CH3)3], 7.85 [d, 2Jp = 2.7 Hz, P(CH,CHa)3). — *'P
NMR (109 MHz): & = 3771 (94%), 3498 (6%). -—
C3HsCLN,O,P,Pd; (896.5): caled. C 42.88, H 6.52, N 3.13;
found C 42.65, H 6.48, N 3.13.

Complex of 3 with [(#’-CsMes)(Cl)ir(u-CI)], (18): Yellow
powder, 183 mg (83%), 187°C (dec.). — IR (KBr, cm™'): ¥ = 1656
vs, br. (C=0, COO-coord., C=N, C=C). — IR (PE, cm™"); ¥ =
279 m (IrCl). — 'H NMR (270 MHz, CDCl,): § = 8.70 (s, 2H,
HC=N), 8.57 (s, 4H, C4H,), 4.30 (m, 2H, «H), 2.51 [m, 2H,
CH(CHs),], 2.17-1.90 (m, 4H, CHCH>), 1.59 [s, 30H, Cs(CH3)s],
1.10/1.07 [each d, 3J = 68 Hz, each 6H, CH(CHa),. —
CyoHs6CLIrN,O,4 - HyO (1102.2): caled. C 43.59, H 5.30, N 2.54;
found C 43.16, H 5.34, N 2.59.

Complex of 4 with [(Et;P)(Cl)Pdfu-Cl) ], (19): Yellow powder,
164 mg (90%), m.p. 174°C (dec.). — IR (KBr, em™): ¥ = 1656 vs
(C=0, COO-coord.), 1625 vs (C=N), 1590 sh (C=C). — IR (PE,
cm1): ¥ = 535 w (Pd—N), 371 w (Pd—Cl). — '"H NMR (270 MHz,
CDClL): 6 = 8.29 (dd, 3J = 15.8 Hz, 3J = 9.4 Hz, 2H, H,), 7.89
(dd, *Jyp = 13.6 Hz, *J = 9.4 Hz, 2H, HC=N), 7.60 (s, 4H, C¢H,),
7.11 (d, 3 = 15.8 Hz, 2H, H,)), 3.76 (m, 2H, «H), 2.60 [m, 2H,
CH(CHs;),], 1.95-1.85 [m, 12H, P(CH>CHs);], 1.28 [d(t), *Jyp =
17.6 Hz, 3J = 7.6 Hz, 18H, P(CH,CH,),], 1.20/1.16 [each d, *J =
7.7 Hz, each 6H, CH(CHs;),]. — 3'P NMR (109 MHz): § = 34.63
(82%), 34.01 (18%). — Ci3HssCILN>O4PPdy- 0.5 HyO (896.5):
caled. C 44.85, H 6.31, N 3.08; found C 44.60, H 6.37, N 3.14,

Complex of 4 with [(#’-CsMes)(C)Ir(u-Cl) ], (20): Yellow
powder, 149 mg (87%), m.p. 230°C (dec.). — IR (KBr, cm ™ 1): ¥ =
1653 vs (C=0, COO-coord.), 1620 vs (C=N), 1600 sh (C=C). —
IR (PE, cm): ¥ = 279 w (Ir—Cl). — 'H NMR (400 MHz, CDCly):
§ = 8.25(d, %/ = 9.4 Hz, 2H, HC=N), 7.44 (s, 4H, CeH,), 7.08
(d, 3 = 16.0 Hz, 2H, H,), 6.91 (dd, >/ = 16.0 Hz, *J = 9.4 Hz,
2H, H,), 3.91 (d, *7 = 10.1 Hz, 2H, ¢H), 2.02 [m, 2H, CH(CH,),],
1.70 [s, 30H, Cs(CH3)s], 1.25/0.97 [each d, 3J = 6.7 Hz, *J = 6.7
Hz, each 6H, CH(CHj3),). — *C NMR (100.5 MHz, CDCly): 6 =
178.87 (CO,), 168.77 (HC=N), 146.29/128.31 (C), 137.07, 129.19
(Car), 85.55 [C5(CH3)s], 82.25 (@C), 31.23 [CH(CHa),], 20.21/19.19
[CH(CH;):l. 9.18 [Cs(CH3)sl. — CaypHseClIraN2Oy - 2 H,O
(1144.2): caled. C 44.08, H 5.29, N 2.45; found C 43.93, H 5.33,
N 2.53.

Complex of 8 with [(Et;P)({ Cl)Pd(u-CI) ], (21): Yellow powder,
110 mg (55%). — IR (KBr, cm ™!): ¥ = 1656 vs (C=0, COO-co-
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ord.), 1622 vs (C=N, C=C). — IR (PE, cm™!): ¥ = 358 w (Pd—Cl).
— 'H NMR (400 MHz, CDCl,): § — 8.13 (dd, *Jyp = 16.1 Hz, 3J
= 10.3 Hz, 2H, HC=N), 748 (s, 4H, CsH,), 7.49—6.12 (m, 14H,
CeHs and Hyy), 4.10-3.31 (m, 4H, «H and CH,), 1.95-1.77 [m,
12H, P(CH,CH3)3), 1.23 [d(t), e — 16.6 Hz, 3J = 7.33 Hz, 18H,
P(CH,CH;);]. — '*C NMR (100.5 MHz, CDCl3): § = 180.43
(COy), 168.58 (HC=N), 79.43 (aC), 42.22 (CH,), 14.49 [d, Jep =
29.8 Hz, P(CH,CHs);], 7.88 [d, Jcp = 3.3 Hz, P(CH,CH)s]. —
P NMR (36 MHz): & = 34.39 (50%), 33.18 (50%). —
CxHs6ClLN,04P,Pd; (998.6): caled. C 50.51, H 5.65, N 2.81; found
C 49.39, H 5.77, N 2.96.

Complex of 6 with [(nBusP)(Cl)Pt{u-Cl) ], (22): Yellow pow-
der, 136 mg (74%), m.p. 150°C (dec.). — IR (KBr, cm™1): ¥ = 1675
vs, br. (C=0, COO-coord.), 1593 s (C=C). = IR (PE, cm™1): ¥ =
342 w (Pt—Cl). — '"H NMR (400 MHz, CDCl,). § = 8.06 (d, “Jyp
= 12.9 Hz, 2H, HC=N), 6.97-6.88 (m, 4H, H,)), 3.80 (dd, 3J =
9.0 Hz, “Jup = 2.7 Hz, aH), 3.16 [m, 2H, CH(CHS),], 2.57 (s, 6H,
CH,), 1.84—1.75/1.66—1.57/1,53—1.44 [each m, 36H,
P(CH,CH,CH,CH,)s], 1.24/1.13 [each d, 3J = 6.7 Hz, each 6H,
CH(CHs),. 0.95 [t, *J = 6.7 Hz, 18H, P(CH,CH,CH,CH3)s]. —
13C NMR (100.5 MHz, CDCl): § = 179.61 (CO,), 170.11
(HC=N), 144.07/136.06/134.30 (C,), 8575 (aC), 33.59
[CH(CHs),], 25.72 [d, Yep = 2.3 Hz, P(CH,CH,CH,CHs)s], 24.04
[d, *Jep = 13.8 Hz, P(CH,CH,CH,CHs)3], 20.34 [d, WJep = 37.9
Hz, P(CH,CH,CH,CHs),], 19.83/19.47 [CH(CH),], 15.39 (CH3),
13.80 [P(CH,CH,CH,CHj5);]. — 3'P NMR (109 MHz): § = —4.06,
Upep = 3603 Hz (98%). — Cy4HgsCLN-O,P,Pt, (1226.1): caled. C
43.10, H 6.74, N 2.29; found C 42.65, H 6.50, N 2.52.

Complex of T with [(n’-CsMes)(Cl)Ir(u-CI)J, (23): Orange
powder, 135 mg (74%). — IR (KBr), em™1): ¥ = 1657 vs (C=0,
COO-coord., C=N). — IR (PE, cm™"): ¥ = 277 m (Ir—Cl). — 'H
NMR (400 MHz, CDCl;): § = 7.90—6.10 (m, 16H, HC=N, CsHs,
H,), 4.23-2.84 (m, 6H, aH, CH,), 1.63 [s, 30H, C5(CH5)s]. — *C
NMR (100.5 MHz, CDCly): & = 180.31 (CO,), 172.11 (HC=N),
138.49/136.79/143.28/133.26/130.04/129.46/127.79  (C,), 86.07
(@C), 85.79 [C5(CHa)s], 40.55 (CHs), 15.31 (CH), 9.71 [Cs(CHa)s].
= CagHsgClolry Ny Oy - 2 HyO (1218.4): caled. C 47.23, H 5.13, N
2.30; found C 47.22, H 5.14, N 2.51.

Complex of 8 with [(nBusP)(Cl)Pd(u-Cl) ], (24): Red powder.
~ IR (KBr, cm™): ¥ = 1658 vs (C=0, COO-coord., C=N), 1597
s (C=C). — IR (PE, ecm™'): ¥ = 332 vw (PdCl). — "H NMR (270
MHz, CDCly): 6 = 7.65 (d, */uyp = 13.6 Hz, 2H, HC=N),
6.76—6.40 (m, 10H, Hyy), 3.58 (dd, *Jup = 3.6 Hz, °J = 9.4 Hz, 2H,
aH), 3.31 [m, 2H, CH(CH,),], 2.55/2.00 (each s, each 6H, CHj),
1.87—-1.71/1.68—1.57/1.56—1.33 [each m, each {2H,
P(CH,CH>CH,CH,)s], 1.25/1.14 [each 4, 3J = 6.6 Hz, 3J = 6.6
Hz, each 6H, CH(CH,),], 096 [t, 3] = 7.3 Hz, 18H,
P(CH,CH,CH,CH;);]. — C NMR (69.94 MHz, CDCly): & =
179.10 (CO,), 170.20 (HC=N), 146.31/144.42/137.13/136.33/
132.16/131.80/123.99 (C,)), 86.88 (aC), 33.81 [CH(CHs;),], 25.86 [d,
2Jep = 3.2 Hz, P(CH,CH,CH,CHj,)], 24.06 [d, 3Jcp = 13.6 Hz,
P(CH2CH2m2CH3)3], 21.29 [d, 1Jcp = 30.4 HZ,
P(CH,CH,CH,CH,);]., 19.85/19.57 [CH(CH,),], 1525 (CHj3),
13.69 [P(CH,CH>CH,CH5)4], 12,73 (CH3). — 3P NMR (67 MHz):
3 = 27.92 (85%), 25.83 (15%). — CssH5CLN,O4P,Pd, - 2 HYO
(1217.0): caled. C 53.29, H 8.12, N 2.30; found C 52.93, H 8.06,
N 2.13.

Complex of 8 with [(1°-CsMes)( CL)Ir{u-Cl) [, (25): Red-brown
powder. — IR (KBr, cm™1): ¥ = 1654 vs br. (C=0, COO-coord.,
C=N). — IR (PE, cm!}: ¥ = 273 m (Ir—-Cl). — '"H NMR (270
MHz, CDCly): & = 8.05 (s, 2H, HC=N), 6.74—6.57 (m, 10H, Hy,),
3.57 (d, °J = 6.8 Hz, 2H, aH), 2.13 [m, 2H, CH(CH,),], 2.17/2.04
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(each s, each 6H, CH3), 1.58 [s, 30H, Cs(CHx)s], 1.25/0.99 [each d,
3] = 6.5 Hz, *J = 6.7 Hz, CH(CH,),]. — "*C NMR (67.94 MHz,
CDCly): § = 178.61 (CO,), 171.51 (HC=N), 143.13/142.92/137.08/
136.25/131.80/129.67/123.56 (Cy)), 85.66 (a«C), 85.41 [C5(CH,)s],
31.46 [CH(CHs),], 20.42/19.64 [CH(CH;),], 14.76/12.75 (CHy),
9.42 [Cs(CHy)s). — CsoH7oCloIrsN,04 - 1.5 H,0 (1245.4): caled. C
48.22, H 5.91, N 2.19; found C 47.87, H 5.79, N 2.19.

Complex of 9 with [{nBusP)(Cl) Pd{-Cl), (26): Dark-red pow-
der, 165 mg (84%). — IR (KBr, em™!): ¥ = 1661 vs (C=0), COO-
coord., C=N), 1597 s (C=C). — IR (PE, cm™'%: ¥ = 349 vw
(PACl). — 'H NMR (270 MHz, CDCly): & = 7.80—7.23 (m, 12H,
HC=N, CsHs), 6.82—6.20 (m, 10H, H,)), 4.90/3.66 (each m, 2H,
4H, uH and CH,), 2.43/2.17 (each s, each 6H, CH3), 2.17—-1.91/
1.90—1.63/1.60—1.49 [each m, each 12H, P(CH,CH,CH-CH;)s],
0.98 [t. 3J = 7.0 Hz, 18H, P(CH,CH,CH,CH3);]. — >'P NMR (36
MHz): § = 28.00 (73%), 24.97 (27%). — Ce:Ho4CLN,O,P,Pd, - 2
H,0 (1313.1): caled. C 56.71, H 7.52, N 2.13; found C 56.35, H
7.35, N 2.13.

Complex of 9 with [(’-CsMes)( CI)Ir(u-Cl) J; (27): Red pow-
der. — IR (KBr, cm™1): ¥ = 1647 vs br (C=0, COO-coord., C=N).
— IR (PE, cm™'): ¥ = 279 m (Ir—Cl). — 'H NMR (270 MHz,
CDCl): § = 7.51—6.01 (m, 22H, HC=N, C¢Hs, H,)), 4.18-2.76
(m, 6H, «H, CHy), 1.89/1.87 (each s, each 6H, CH3), 1.57 [s, 30H,
C5(CH3)s]. — CssHyyClIrN,O4 - 2 HxO (1350.5): caled. C 51.58,
H 5.52, N 2.07; found C 50.74, H 5.50, N 2.13.

General Procedure for the Synthesis of Complexes with the Schiff
Bases 10, 11, and the Chloro-Bridged Complexes [( Et;P)({ Cl) Pd( -
Cl o [(EGP)(CLPtp-Cl) ], and [(nBusP)(CljPd(u-Cl) ]
(28—31): 0.05 mmol of the Schiff base 10, 11 is stirred in 10 ml of
methanol and 0.1 mmol of NaOMec in methanol is added. To (he
resulting  solution  0.05 mmol of [(Et:PYCHPd(u-Ci),,
[(Et;P)(CDPt(u-Clyls, or [(#BusP)CHPd(p-CD)J, is added in one
portion. After stirring the mixture for 2 h at room temperature, the
solvent is evaporated in vacuo, and 10 ml of dichloromethane is
added. Further stirring for 2 h and centrifugation and separation
of the sotution from the precipitate yields a deep coloured solution
of the product, which is purilied by precipitation with xn-pentane
and washing with n-pentane.

Complex of 10 with [(Et;P)( CL)Pt{pu-Cl) ] (28): Black powder,
85 mg (80%), soluble in all polar organic solvents, to give a purple-
black solution. Two isomers (cis/frans) were obtained which could
not be separated but gave different NMR shifts. — IR (KBr, cm b
v = 1626, 1619, 1610, 1587, 1564 (C=N, C=C). — 'H NMR
(CDCl5): & = 8.60/8.28 [each d, *Jgp = 13.10 Hz, *Jyp = 6.17 Hz,
2H, CH=N, (1:9)}, 7.00—-6.39 (m, 121, H,, H,,), 2.52/1.90 [each
s, 6H, CH;, (1:4)], 1.98—1.90 (m, 1211, PCH,), 1.28—1.20 (m, 18H,
PCH,CH,). — BC NMR (CDCly): & = 162.39 (C=N), 142.52,
133.59, 130.49, 123.79, 118.09, 114.79, 14.82, 14.14, 13.77, 7.63,
7.61. — 3P NMR (67 MHz): 6 = 5.30 Upp = 3614 Hz (90%), 4.30
(10%). — UV/Vis (CH,Cl,, nm, g &): Apae = 412 (4.56), 555 (4.33).
— UV/Vis (MeOH, nm, Ig £): Amax = 409 (4.44), 525 (4.29). —
Ca4H5,CLN,O,P,Pt, - HoO (1059.8): caled. C 38.53, H 4.95, N
2.64; found C 38.35, H 4.52, N 2.57.

Complex of 10 with [{ Et,P )/ Clj Pd(u-Cl) > (29): IR(KBr): ¥ =
1613, 1584, 1567 (C=C, C=N). — 'H NMR (CDCl,): 8 = 8.33/
8.06 [each d, “Jip = 12.85 Hz, “Jyp = 6.64 Hz, 2H, CH=N, (1:1)],
7.21 (d, 1H, H,;), 7.00—6.78 (m, 7H, H,, H,), 6.69 (d, >J = 8.27
Hz, 2H, H,), 6.53 t, 6.38 t (cach 1H, H,,), 2.52/1.87 [each s, 6H,
CH;, (1:1)], 1.97—-1.83 (m, I12H, PCH,), 1.35—-1.22 (m 18H,
PCH,CH;). — 3P NMR (67 MHz): & = 35.82/35.70/33.22/33.11
(6:4:10:7). — UV/Vis (CH,Cl,, nm, 1g €): hmax = 559 (4.17). — UV/
Vis (MeOH, nm, lg £): Ay, = 504 (3.98). — Ca4HsyCLN>O,P,Pd;
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0.5 H,0 (871.09): caled. C 46.84, H 5.78, N 3.22; found C 46.88,
H 6.13, N 3.28.

Complex of 10 with [(nBus;P)(Cl) Pd(u-Cl} ], (30): Black pow-
der, 83 mg (82%). — IR (KBr. cm1™'); ¥ = 1584 5, 1566 s (C=C).
— 'H NMR (400 MHz, CDCly): 6 = 8.32/8.05 (each d, VJup =
12.70 Hz, “Jyp = 6.83 Hz, 2H, CH=N, 2:3), 7.20 (d, 1H, H,,),
7.00—6.78 (m, 6H, H,, Hy,), 6.69 (m, 3H, H,,, H,)), 6.48/6.37 (each
t, each TH, H,,), 2.54/2.52 (each s, 3H, CH,, 2:1), 1.87—-1.80
(m, 15H, PCH,, CH,), 1.72-1.61/1.54—144 (m, 24H,
PCH,CH,CH>CH3;), 0.97—0.86 (m, 18H, PCH,CH,CH,CII3). —
13C NMR (100.4 MHz, CDCly): § = 163.1/163.2 (C=N), 142.63,
141.94, 138.62, 135.77, 134.35, 134.08, 133.19, 132.92, 130.25,
130.13, 129.99, 123.53, 118.47, 118.38, 115.87, 114.01, 113.96,
34,19, 26.03 [d, *Jcp = 6.20 Hz, P(CH,CH,CH,CHs)s], 24.37/24.29
[each d, *Jep = 128 Hz, Jep = 135 Hz, 23,
P(CH,CH,CH,CH,)3], 22.28/22.04 [each d, "Jep = 29.4 Hz, YJep
= 30.8 Hz, 2:3, P(CH,CH,CH,CH,);], 16.35/16.27/14.78/14.10
(CH,), 13.74 [P(CH,CH,CH,CH,)s). — *'P NMR (36 MHz): § =
27.39/27.26/25.14/25.04 (4:5:5:4). — UV/Vis (CH,Cl,, nm, g &):
Amax = 406 (4.44), 542 (4.31). — UV/Vis (MeOH, nm, 1g &): Apay
= 403 (4.31), 494 (4.16). — C4sH;4,CLLN-0,P-Pd; (1030.3): calcd.
C 53.58, H 7.24, N 2.72; found C 53.26, H 7.22, N 2.57.

Complex of 11 with [(nBusP)(Cl)Pd(u-Cl) ], (31): Black pow-
der, 84 mg (70%). — IR (KBr, cm™!): v = 1583 5, 1561 vs (C=C).
— 'H NMR (CDCls, 270 MHz, CDCl;): § = 8.30/8.03 [each d,
4Tgp = 12.90 Hz, *Jyp = 6.37 Hz, 2H, CH=N, (1:2)], 7.20 (d, 1H,
H,). 6.97-6.57 (m, 13H, H.. H,), 6.48—6.33 (m, 4H, H,y), 2.54
(s, 2H, CHsj), 2.01 (s, 4H, CH,), 1.94-145 (m, 36H,
PCH,CIT,CH,CH,), 1.84 (s, 6H, CHj), 0.99-0.89 (m, 18H,
PCH,CH,CH,CH;). — 3P NMR: & = 26.72/24.56 (2:3). — UV/
Vis (CH;Cl,, nm, lg &): Ay = 545 (5.07). — UV/Vis (McOH, nm,
lg &) Apax = 493 (4.81). — CssHggClLN,0,P,Pd, - H,O (1180.4):
caled. C 56.93, H 7.51, N 2.37; found C 5698, H 7.55, N 2.17.

* Dedicated to Professor Dieter Seebach on the occasion of his
60th birthday.
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