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Graphical Abstract Synopsis.
Synthesis of a new Schiff base ligand and its palladium complex [Pd(APD),] have been
reported. The ligand and complex are structurally characterized. Complex acts as an efficient

catalyst for Heck-Mizoroki and Suzuki-Miyaura coupling reactions with good Turnover number.
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up to 95% yields v’ Efficient catalyst for C-C coupling reactions up to 98% yields

v' Good TON & Recyclability up to three cycles
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Abstract:

The synthesis of a new Schiff base ligadd (Z)-((2)-3-hydroxy-1,3-diphenylallylidene)amino)
-1,5-dimethyl-2-phenyl-1H-pyrazol-3(2H)-one (APD)” andits palladium complex [Pd(APD) is
described. The ligand and complex are charactertaed=TIR, FESEM, EDX, Elemental
analyses and Mass spectrometry. The structureeolighnd is also confirmed by single crystal
X-ray determination antH NMR data. The complex is insoluble in almostammon organic
solvents. It has been used as an efficient catatyst series of Heck-Mizoroki and Suzuki-
Miyaura coupling reactions giving good TON and TAQRe ease of synthesis, air-stability and

recyclability are some of the important charactassof the synthesized catalyst.
Keywords: Schiff base, crystal structure, Pd(Il) complex, @r@ss coupling reactions

1. Introduction:

The C-C bond formation and functional group transi@ion have emerged as
exceedingly important methodologies for the prepanaof organic compounds. The catalytic
emergence of C-C bond formation is one of the npmsterful tool for the construction of
complex organic molecules [1-2]. Such methodolodiage been successfully exploited in the
synthesis of a number of natural products, bioactempounds and materials [3-6]. Among
numerous C-C bond formation reactions, Heck, SyZmnogashira, Tsuji-Trost, Stille, Negishi,
and Hiyama-coupling reactions occupy important gda¢7]. Since the Heck-Mizoroki and
Suzuki-Miyaura reactions are frequently used onaegd scale for the preparation of
pharmaceuticals, agrochemicals, polymers, natumalyzts and advanced materials in chemical

industries, we were interested to develop newiefiiccatalysts for these reactions [8].
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In simple words, Heck-Mizoroki and Suzuki-Miyauraynbe defined as aryl olefination
Ivinylation and aryl arylation, respectively [9]. perusal of the literature reveals that these
reactions have been carried out in presence ofge laumber of phosphine based palladium
catalysts [10-11]. The phosphine ligands are tomic;sensitive, expensive and difficult to
synthesise. In order to circumvent these inherbeivbacks, a quest for the rational design of
new catalysts for C-C bond-forming reactions waslized [12]. In this direction, the
development of palladium complexes bearing N-hetgrc carbenes (NHC) or nitrogen-donor
ligands is noteworthy [13-14]. Although spectacudaiccess in these reactions was achieved
using Pd-NHC complexes, the multistep tedious githof NHC ligands remained a synthetic
challenge, and it precluded their large scale itréalspplication.

The ease of synthesis of Schiff base ligands ardttiermal/chemical stability of the
resultant complexes have resulted in numerous triduspplications [15-16]. Schiff base
complexes of palladium(ll) have been used extehsias catalysts in a variety of organic
reactions [17], such as olefin polymerization [18}jdrogenation of olefins, and removal of toxic
metals [19].

The last decade has witnessed the application @F) Fthiff base complexes, containing
no phosphine Ligands, in the Heck-Mizoroki and SikMiyaura reactions [20-23]. Therefore,
in continuation of our research interest on thettsysis, structural characterization and catalytic
applications of transition metal complexes [24-26¢ herein, report a new palladium(ll) Schiff

base complex as an efficient catalyst in Heck-Mikoand Suzuki-Miyaura reactions.

2. Experiment:
2.1. Synthesis of Schiff base ligand “4-((2)-((ZH8/droxy-1,3-diphenylallylidene)amino)-1,5-
dimethyl-2-phenyl-1H-pyrazol-3(2H)-one” (APD)

4-Aminoantipyrene (0.204 g, 1 mmol) dissolved imB ethanol was added drop-wise to
an ethanolic solution (3 mL) of 1,3-diphenylpropah8-dione(0.224 g, 1 mmol). The light
yellow solution was heated to reflux for 4 hrs ahdén cooled to room temperature to give
yellow crystals. The crystals were filtered, washéth ice-cold ethanol and air-dried at room
temperature. Yield: 0.340 g (83%H NMR (CDCk, 25°C, 400 MHz):5 11.77 (s, 1H, enolic
OH), 7.94-7.96 (s, 2H, AH), 7.49-7.50 (s, 2H, AH), 7.40-7.44 (m, 5H, AH), 7.28-7.33 (m,
3H, Ar H), 7.26-7.28 (d, 3H, AH), 6.10 (s, 1H, -(gHs)C=CH-), 2.87 (s, 3H, NE3), 2.01 (s,



61
62
63
64
65
66
67
63
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86

87
88
89

90

3H, C(H5). Selected FTIR (KBr), cth 3151 ¢ OH), 1672 ¢ C=0), 1558 § C=N), 1406 ¥
C=C). MS (ESI; m/z): Calculated for£H,3N30,409.18, Found 410.14 (M+H)

2.2. Synthesis of the complex “bis(((1Z,32)-3-((ddbnethyl-3-oxo-2-phenyl-2,3-dihydro-1H-
pyrazol-4-yl)imino)-1,3-diphenylprop-1-en-1-yl)oxyalladium,” [Pd(APD))]

Palladium(ll) acetate (0.122 g, 0.5 mmol) was adied suspension of the Schiff base
ligand APD (0.410 g, 1 mmol) in methanol (10 mL)yabm temperature. The reaction mixture
was stirred for 12 h at room temperature to givglat greenish yellow precipitate which was
filtered, washed with cold methanol and dried vawuover anhydrous CaglYield: 0.346 g
(75%), Selected FTIR (KBr), ¢t 1672 ¢ C=0), 1499 ¢ C=N), 1401 ¥ C=C), 580 ¢ Pd-O),
498 { Pd-N). LC-MS (TOF E§ m/z): Calculated for £HsN¢OsPd 922.25, Found 923.70
(M+H)*.

3. Results and discussion:

A new Schiff base ligand (APD) was synthesized ingle step by the reaction of 4-
aminoantipyrene with 1,3-diphenylpropane 1,3-diameefluxing ethanol and isolated in high
yield ( 83%) as yellow crystalline solid. The lighwas fully characterized by FTIR, FESEM,
EDX, Elemental analyses, Mass dftINMR. The structure of the ligand was also conéchby
single crystal X-ray analysis [27-28fi§. 1). A summary of the crystallographic and refinement
data of the APD ligand is given ifable 1 and selected bond lengths and bond angles agd list
in Table 1S The reaction of the ligand with palladium acet@teoom temperature in methanol
yielded the complex [Pd(APEl)as a greenish yellow soli®&¢heme ). The complex was found
to be insoluble in almost all organic solvents, bwer, it was fully characterized by FTIR,
FESEM, EDX, Elemental analysis, and TGA-DTG and-EBks spectrum. The single crystals
of the complex could not be grown by virtue of iitsolubility in most organic solvents. The
ESI-Mass spectrum of the complex shows a peak at923.70 corresponding to the [M+H]
cation fig. 39.

The FTIR spectrum of the Schiff base ligand exkibithree prominent peaks at 3194 cm
11673 cnt and 1558 ci, corresponding toy OH, v (C=0) andv (C=N) of azomethine group,
respectively Fig. 2). However, the FTIR spectrum of the complex showedks at 1672 cfn
and 1499 cm which were assigned to (C=0), andv (C=N), respectively. The complete
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disappearance of OH confirmed the deprotonation of the hydroxylypoA comparison of the
FTIR spectra of the complex and the ligand cleamtlicated that on complex formation, the
v (C=N) stretching frequency was shifted from 1558*cim free ligand to 1499 c tin the
complex ( lowering byA = 59 cnm'), confirming the coordination of the nitrogen atarf
azomethine group of ligand to the metal center.[R®] noticeable change in the C=0 stretching
frequency of the ligand was observed upon compiexaThis confirmed that the C=0 group of
pyrazole ring of ligand remained intact. The appeee of a new peak in the FTIR of the
complex at 580 cthassignable to Pd-O indicated the coordination of the enolic axydo the
palladium [30-31].

The FESEM micrographs of the APD ligartedd. 38 and the complex [Pd(APR])(Fig
3b) displayed blocked shaped smooth and irregulaghrasurface morphologies, respectively.
From the micrographs, it can be concluded thataserfroughness had increased on complex
formation. The EDX provided the detailed chemigalgsis of Schiff base ligand APFig 30
and its palladium compleX{g 3d). The EDX analysis of the complex confirmed thegence of
all constituent atoms, i.e. C, N, O and Pd. THegdam content, based upon EDX analysis, was
found to be 14.26 % by weight.

The TGA of the complex was carried out in the terapge range 40-73%C with a 20
°C/min interval in nitrogen atmosphere to assessthlility and mode of decomposition of the
synthesized complexF{g. 49. Above 175°C, the TGA/DTA curve exhibits three steps of
weight loss. Complex shows a very low weight |0o6% supported by an exothermic peak at
about 23(0°C, which may correspond to the loss of or decontjposbf one ligand moiety and
the framework is quite stable up to 4%0 In the temperature range 230- 480 a 65% weight

loss was observed suggesting the concomitant fase second ligand unit from the compound.

Catalytic studies:

After synthesis and characterization of the [Pd(AjPDomplex, it was screened for its
catalytic activity in Heck-Mizoroki and Suzuki-Miyaa C-C cross coupling reactiofScheme
2) [32]. The results obtained in Heck-Mizoroki and &kizMiyaura reactions with Pd-catalyst

are given below.
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Catalyst testing for the Heck-Mizoroki reaction:

A model reaction was performed by stirring 4-meshylene with bromobenzene in DMF®I
(1:1) using 0.2 mol % of the Pd(ll) Schiff baseatgsts at 88C for 4 h.The results of the
different reaction conditions such as, variationterhperature, solvent, bases, catalyst loading
etc. are summarized in Table 2. A blank reactioithut palladium complex) between 4-
methystyrene and bromobenzene in DM#SH1:1) under appropriate conditions (Table 2,yentr
19) yielded no product. However, the reaction iaspnce of 0.05 and 0.1 mol % of complex
gave 68% and 82% yield of the product (Table Zjentl0 & 11). The best yield of the product
was obtained using 0.2 mol % of the complex (Taéhlentry 4). On the other hand, increasing
the catalyst loading from 0.2 mol % to 0.5 mol % dot improve the yield of the product (Table
2, entry 12). Therefore, 0.2 mol % of the catalsts found to be optimal for the coupling
reaction (Table 2, entry 4). A reaction betweenethylstyrene with bromobenzene was carried
out in presence of Pd(OAc0.2 mol %) (without any ligand) to give low yie{@able 2, entry
5). However, the same reaction with Pd(OAa)d Schiff base ligand (1:2 molar ratio) under the
same reaction conditions, resulted in moderated yoélthe desired coupling product (Table 2,
entry 6). The presence of Schiff base ligand haslted in enhancement of the yield [14-15].
However, the best yield (95 %) was obtained usipgeaformed, isolated complex [Pd(ARD)
(Table 2, entry 4)After optimization of catalyst loading, solvengde, temperature and reaction
time were optimized. The reaction was also cardetlin a number of solvents such asOH
CHsCN, DMF, CHOH etc. and in presence of different bases suttegS0O;, KOH, NaOH and
CH3;COONa (Table 2, entries 1-19). The best result ei#ained with 0.2 mol % of catalyst, 1
equiv. of K,CO; at 80C (Table 2). The DMF-5D mixture (1:1) was found to be the best solvent
(Table 2, entry 4).

With the optimized reaction conditions in hand, #eope of the Heck reaction was
extended to a variety of substituted aryl/hetesd-faromides/iodides and substituted olefins. The
reactions with the aryl bromides required a lortgee as compared to aryl iodide. Aryl bromide
or iodide with electron-donating methoxy group ([EaB, entries 7, 9, 11 & 13,) or an electron-
withdrawing group (Table 3, entries 12, 14 & 16@ttb reacted smoothly under optimized
conditions to give the desired products in almasingitative yieldsThe reaction with hetero-
aryl substrate, i.e. 2-bromopyridine with styremeler optimized condition resulted in 75% yield

of the desired coupling product (Table 3, entry. The reaction of chloro-substrates, instead of
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bromo- and iodo-substrates, did not succeed unpiémized conditions presumably owing to
less reactivity of C-Cl bond due to higher bond rgge The isolated products were fully
characterized by'H and *C NMR. Furthermore, the catalytic activity of theneplex
[PA(APD)] was compared with previously reported catalydi8, [33-34] for Heck-Mizoroki
coupling reaction in terms of temperature, cateligading, time etc (Table 4). Our catalyst gave
better yields at low temperature using less amoftioatalyst in aqueous medium.

Catalyst testing for the Suzuki-Miyaura reaction:

A model reaction between 4-methoxybromobenzene &niethylphenylboronic acid
was chosen for optimization of catalyst loadinglvent, base and the reaction temperature
(Table 5). When the reaction was carried out inabsence of palladium complex in DMRB1
(1:1), no coupling product was formed (Table 5re@0). When the reaction was carried out
with 0.1 mol % catalyst loading, product was isethin 68% yield (Table 5, entry 2). It was
observed that the reaction was completed in 4.5itgu0.2 mol % [Pd(APD) as a catalyst in
DMF-H,0 at 80°C (Table 5, entry 6). No significant improvementyiald of biaryl product was
noticed when the catalyst loading was increasenh 02 mol% to 0.5 mol% under optimized
reaction conditions (Table 3, entries 7, 9, 11 &).13Bherefore, 0.2 mol% catalyst loading was
found to be optimum. Further the reaction betweemethoxybromobenzene and 4-
methylphenylboronic acid carried out in presenc@fOAc) alone resulted in low yield (52%)
of the product (Table 5, entry 7). However, thectiem in presence of Pd(OA@Nnd Schiff base
ligand (1:2 molar ratio) under the optimized coiudis resulted in only 64% yield of the desired
coupling product (Table 5, entry 8). The best yiefdhe product was achieved when isolated
[PA(APD)] complex was used as the catalyst (Table 3, enB}e To optimize the suitable
solvent, the reaction was performed in the preseficarious solvents such as® CHCN,
DMF, DMF-H,O (1:1), CHOH, iPrOH, CHCH,OH, H,O/CH;CH,OH (1:1) and HO/iPrOH
(1:1) (Table 5). Among all solvents used, the besult was obtained in a 1:1 (by volume)
mixture of DMF-HO (Table 5, entry 6). A number of bases were ubediever, KCO; was
found to be the most efficient base (Table 5, estti-20).

Subsequently, all reactions were carried out undptimized conditions with a
structurally diverse range of aryl iodide and drgtero-aryl bromide with arylboronic acid to
produce the corresponding biaryls (Table 6). Theetebn-withdrawing and electron-releasing

substituents on both aryl halide and arylboronicd g@able 6, entries 2-14) afforded the
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coupling products in good to excellent yields (&B4). The substituent in theeta-position
(Table 6, entry 10) of phenylboronic acid resultedower yields than theara-position (Table

6, entry 2) presumably due to the steric hindrambe. reaction with hetero-aryl substrate, i.e. 2-
bromopyridine with phenylboronic acid under optiedzcondition resulted in 72% yield of the
desired coupling product (Table 6, entry 15). Hogreveactions with aryl chloride under similar
conditions were unsuccessful. All isolated prodwagse fully characterized byd NMR and**C
NMR spectroscopic methods (Supplementary Materi&l)plausible mechanism for Suzuki
coupling reaction, based on previous reports [83uggested iScheme 3

Recyclability test:

The heterogeneous nature of the catalyst faciditége easy removal by simple filtration under
gravity. After filtration, the catalyst was washedth water and methanol and dried under
vacuum. The recyclability of [Pd(APE})) complex was tested in both Heck-Mizoroki and
Suzuki-Miyaura coupling reactions. The complex dolok recycled up to three timdsd. 59,
however, a progressive decrease in yields of pitodias observed. The decrease in yield of
products may be due to the physical loss of thalgsttduring separation, filtration and washings
among each run. The decrease in yields may alstubeo the passivation of catalyst surface

after three cycles.

4. Conclusion:

In conclusion, a new Schiff base ligandPD) was synthesized for the first time and
characterized by single crystal structure detertiina The reaction of ligand with palladium
acetate in methanol afforded the correspondingagiaiin complex [Pd(APDR) which was
characterized by various physico-chemical methdte. heterogeneous nature and the catalytic
activity of the complex has been explored in Hedzdvbki and Suzuki-Miyaura coupling at a
low (0.2 mol %) catalyst loading. The present mdtiogy offers good turnover numbers (TON)

in both Heck-Mizoroki and Suzuki-Miyaura cross clig reactions.
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347
348 Fig. 3. FESEM micrographs of (a) APD ligand, (b) [Pd(ARBomplex and EDX Analysis of

349 (c)APD ligand, (d) [Pd(APDQ) complex
350

351  Table 1: Crystallographic and refinement data for APD ligand

CCDC No. 1441973 Space group P 21/n
Chemical formula @H2oN30, Volume 2263.8(4) A
Formula weight 409.47 g/mol Z 4
Temperature 295 K Density (calculated) ~ 1.496 d/cm
Wavelength 0.71073 A Absorption coefficient.002 mnt
Density (gm crif) 1.258 Rint 0.0567
Volume 2161.94 (12) R>25(1)] 0.0513

Crystal habit yellow block WR; (all data) 0.1145
Crystal system Monoclinic

Unit cell dimensions a = 8.6261(3) A
b= 18.5933(6)A
c=13.4820(4) A

a = 90°
£=91.111(2)°
y = 90°

352

353

354
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355 Table 2.0ptimization of the Heck-Mizoroki reaction conditis *

CH;,
[ PA(APD); ] X O
Solvent, Base, Temperature o

3b

(113

356

Entry Catalyst Solvents Base Temp  Time Yield**
loading (°C) (h) (%)°
(mol %)

1 0.5 DMF K2COs 80 7 78
2 0.2 DMF K2CGOs 80 8 75
3 0.2 DMF-H,0 K2CGOs 80 7 95
4 0.2 DMF-H 0 K2COs3 80 4 95
5 0.2  DMF-HO  KyCOs 80 4 65
6 0.2 DMF-H,O  K,COs 80 4 74
7 0.2 CH3;CN K,CO;3 80 8 64
8 0.2 DMF-H,0 NaCOs; 80 6 82
9 0.2 DMF-H,0 K,CO;3 100 4 90
10 0.05 DMF-H,O K,CO;3 80 4 68
11 0.1 DMF-H,0 K,CO;3 80 4 82
12 0.5 DMF-H,0 K,CO;3 80 4 80
13 0.2 H.O K,CO;3 100 12 55
14 0.2 DMF-H,O K2COs RT 12 62
15 0.2 MeOH K2CGOs 60 12 trace
16 0.2 DMF-H,0 KOH 80 7 65
17 0.2 DMF-H,0 NaOH 80 7 68
18 0.2 DMF-H,O CH3COONa 80 4 78
19 DMF-H,0 K2oCOs 80 7 -

357 *Reaction condltlons 1a (0.5 mioD equiv), 2b (0.6 mmol, 1.2 equiv),

358 Base (0.75 mmol, 1.5 equiv).

359 **Yield after column chromatography

360 ‘Only Pd(OAc)used as catalyst

361 ##Pd(OAc)z/Schiff base ligand (1:2 ratio) as catalyst
362
363
364

365
366
367
368
369
370
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371  Table 3.Heck-Mizoroki reactions with different substituematalyzed by [Pd(APB])complex
372 under optimized reaction conditions
/ \ A\ _R; [ PA(APD), ] (0.2) mol%) o / \ N R
Rl//\:>_ R DMF: H,0 (1:1), 80°C, 3-4h R|€>/\/
K,CO;
X=Br, I, Z=CH, N R, = Ph, 4-(CH,CI)Ph,
R(=H, CH3, CHO,  4-CH;Ph, COOCH;,
COCH3, OCH;
Entry X Z R R, Time (h) Yields (%) TON TloF
(h™)
1 Br CH H GHs 4.0 92 475 119
2 Br CH H CHs-CesHa 4.0 95 514 129
3 Br CH CHO CH-CsH4 3.5 91 492 141
4 Br CH COCH CeHs 4.0 90 464 116
5 I CH OCHs CeHs 4.0 94 485 162
6 I CH H CHs-CgH4 3.5 93 480 137
7 Br CH OCHs COOCH; 3.5 89 482 138
8 I CH H CICH-CgH4 3.5 85 461 132
9 I CH OCH CHs-CsHa 3.0 98 530 177
10 Br CH CHO COOCH 3.5 92 475 135
11 Br CH COCH COOCH 3.5 93 504 144
12 Br CH CHO CH-CgH4 3.5 92 498 138
13 Br CH OCH; CHs;-CgHa 3.5 95 514 147
14 I CH CHO COOCH 3.5 92 499 143
15 Br N H CsHs 4 75 346 86
373
374 Table 4 A comparison study of [Pd(APE))complex with the previous reported catalysts in
375  Heck-Mizoroki reactions in terms of temperatura@atyst loading, time.

Entry

Catalyst

Catalyst Temperature  Time

loading

Yields Reference

(%)
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376
377

380

381
382
383
384

[ —

N

Pd(ll) bis
thiosemi
carbazone
complex
Pd(ll)- salen
complex

0.1 mol %

0.5 mol %

3 Pd-Imidazolium 2.0 mol %

N

Carbene
complex
[Pd(APD}]
complex

0.2 mol %

108C

136C
28C

86C

8h

6h

3-5h

3-4h

60-98

20-97

32-91

85-98

10

33

34

This work

Table 5. Optimization of the Suzuki-Miyaura reaction coiafits *

Br

OCH;

B(OH),

[ PA(APD), |

Solvent, Base, Temperature

CH;

378
379

Entry Catalyst Solvents Base Temp Time Yield**
loading (°C) (h) (%)°
(mol %)
1 0.2 DMF KoCO; 80 5 67
2 0.1 DMF KoCO; 80 5 68
3 0.2 DMF-H,0 KoCO; 80 7 90
4 0.2 DMF-H,0 K.CO; 80 3 79
5 0.2 CHsCN K,CO; 110 5 70
6 0.2 DMF-H ,0 K,COs; 80 4.5 94
7 0.2 DMF-H,0 K2COs3 80 4.5 52
8 0.2 DMF-H,0 K2COs3 80 4.5 64
9 0.2 DMF-H,0 K,CO; 100 4.5 90
10 0.5 DMF-H,0 K.CO; 80 4.5 90
11 0.2 DMF-H,0 NaCO; 80 5 81
12 0.2 H,0 K,CO; 100 12 45
13 0.2 iPrOH K,CO; 80 45 55
14 0.2 iPrOH-H0 K,CO; 80 45 62
15 0.2 CH;CH,OH K,CO; 80 45 48
16 0.2 CH:CH,OH-H,0 K,CO; 80 45 50
17 0.2 DMF-H,0 K,CO; RT 18 60
18 0.2 DMF-H,0 KOH 80 7 65
19 0.2 DMF-H,0 NaOH 80 7 68
20 - DMF-H,0 KoCO; 80-100 24 -

*Reaction conditions: Aryl halide (0.5 mmol, 1.0u&g), Phenyl boronic acid (0.6

mmol, 1.2 equiv),

Base (0.75 mmol, 1.5 equiv).
**Yield after column chromatography.
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385 *Only Pd(OAc)used as catalyst

386 ##Pd(OAc)z/Schiff base ligand (1:2 ratio) as catalyst

387

388  Table 6. Suzuki-Miyaura reactions with different substitteecatalyzed by [Pd(APB)complex
389 under optimized reaction conditions.

(/_\>_X + (HO) B—@ [ Pd(APD), ] (0.2 mol%) _ / \
: —_— DMF: H,0 (1:1), 80°C, 3-5h _
RA=/ \R3 € C(03) R XK=, .

X=Br, I; Z=CH, N
R;=H, CHz, CHO, Rj= CHj;, OCH;, Cl, Br, F, napthyl

COCH;, OCH;

Entry X Z R R Time (h) Yields TON JPF
1 Br CH H H 4.5 91 470 ( 1)05
2 Br CH H 4-CH 4.0 92 475 118
3 Br CH OCH; 4-CHs 4.0 95 514 129
4 Br CH COCH; H 4.0 93 480 120
5 Br CH OCH; 4-OCH; 4.0 92 477 119
6 I CH OCH; 4-CH; 3.5 94 509 145
7 Br CH H 4-CHCHs 4.0 90 464 116
8 Br CH H 4-OCH 4.0 92 475 119
9 Br CH OCH; 4-CH,CHj3 4.5 93 504 112
10 Br CH H 3-Ch 4.5 90 464 103
11 Br CH H 4-Cl 4.5 89 459 102
12 Br CH OCH; 4-Cl 4.5 90 464 103
13 Br CH H 3-CN 4.5 88 476 106
14 Br CH OCH 4-F 4.5 87 471 105
15 Br N H H 4.5 72 332 74

390
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Highlights:
» Synthesis of anew Schiff baseligand and its palladium complex [Pd(APD)]
» Ligand structure determined by single crystal X-ray study
» Complex isagood catalyst for Heck-Mizoroki and Suzuki-Miyaura coupling reactions
o Catayst recyclability up to three times



