DAEHAN HWAHAK HWOEJEE

(Journal of the Korean Chemical Society)
Vol. 26, No. 1, 1982

Printed in the Republic of Korea

Ambidentate 2|7t=2| 2&AE (M| 3 ). Isonitrosobenzeylacetone
Imine | e} g2l D)o i

RISE - FHE - SR - HER* - FTHE
ZEAG2 b g 3hesg
RN FANE Fd3HEst
oyt A4 A st
(1981. 9. 25 A)

Metal Complexes of Ambidentate Ligands (III). Palladium (II)
Complexes of Isonitrosobenzoylacetone Imine Derivatives

Tae Sub O, Man Ho Lee*', Su Han Kim, Jung Hak Park** and Hae Woon Lee
Department of Chemistry, Teacher's College, Kyungpook National University, Taegu 635, Korea
*Department of Industrial Chemistry, Kyungpook National University, Taegu 635, Korea
**Department of Chemistry, Yeungnam University, Gyungsang 632, Korea
(Received Sept. 25, 1981)

2 ¢t Ambidentate 8] 7}=.9] isonitrosobenzoylacetone imine ¥ 1 N—%}Zl A BAEL] Az
225 JD #AE PA(IBA-NH) (IBA-NH') € Pd(IBA-NR), & FA3lgch. o7} 4 IBA-NH % IBA-
NR (R:methyl, ethyl, n-propyl, n-butyl, benzyl)-& #}7} isonitrosobenzoylacetone imine @ = N-
44 AFAE ZARS, A =HE0AD FEEY A, A 3P, AA 2HEHR F& F
A% A} o] 5 FF Fo]4 PA(IBA-NH) (IBA-NH')E= IBA-NHE oA Ez 479 AxE %
Bte] gebgol Wil 648 2l & o] Fw IBA-NH' & ol Ezar]o A4F F3te wieHq
57+ z:E & o] Fx A&& FUdgch zela PAIBA-NR)= ¥%¢] IBA-NRo| o] o] &Y E
22719 422 B3 AA3e] 5749 22l g 0Tz 8L FdaAth olF A= WATFE
= Bose®%-o| ¢3te] &2l isonitrosoacetylacetone imine ¥ =z N-¢4 $x= A &9 +x9 FAksltt.

ABSTRACT Novel palladium (II) complexes of the type Pd(IBA-NH) (IBA-NH') and Pd(IBA-
NR)z, where IBA-NH and IBA-NR (R:methyl, ethyl, n-propyl, n-butyl, benzyl) represent ison-
itrosobenzoylacetone imine and its N-alkyl derivatives respectively, have been prepared. The ir,
nmr, and electronic spectra of the palladium(II) complexes have been studied, It has been deter-
mined that the isonitroso group of IBA-NH coordinates to palladium "through the oxygen to form
.6-membered chelate ring and that of IBA-NH' coordinates to palladium through the nitrogen
to form 5-membered ring in square-planar Pd(IBA-NH) (IBA-NH’) and it also has been deter-
mined that the isonitroso groups of two IBA-NR coordinate to palladium through the nitrogen to
form 5-membered rings in square-planar Pd(JBA-NR),, The coordination manner of the ligands

is similiar to that of isonitrosoacetylactone imines obtained by Bose, et al.®
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9] 7z &9 g
oA Lacey et al'>
acetylacetone 1m1no) {N-alkylisonitrosoacetylace-
tone imino) Ni(I) 2 Pd(dl) #HE&E9 Fz7}
o8- 2e-g waElgch (Fig 1)

o] F-zd4 Ni(laa-NH) (Iaa-N-R)=} Pd
(Iaa-NH) (Taa-NH') 2] ZA %o laa imine9
isonitroso”] = At E EEo] FE “HSHE]-L
N-alkyl Iaa imine®] iosnitroso”] & & 45 E3}

2o wg=e] ¢lrt 22l 3 Pd(laa-NR).
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densationd]] &3} FA 3G

Amine2 methylamine @ ethylamine3t <&
Aeolz 249 BE amined ¥|Fgolth, EE
A %F-2- reagent grade® AH§-3}GiTh,

71 2 AEY AAA#HEzE ethanol £
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UV 210A=% &A%t

A0 Ao quE el KBrpelleto = Bec-
kman spectrophotometer IR 42500 2 27434
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(1) Isonitrosobenzoylacetone. ¢] &= 2 ben-
zoylacetone & sodium nitrite£4] nitrosation 4]
A st 25mle] Eo benzoylacetone
(. 86g, 0.030mole)=} sodium hydroxide (1.29,
0.030mole) & =9 £ sodium nitrite (2.17
g 0.0315mole) & <lch °] §4& 0~5°Cx
FA A AelFx, 10% sulfric acid 30miE-
AR89 AFARG, F 2472 Al E F A @
A AL AL F EF2 Az 2 A chloroform.
4.07g(71,4%, ¥4 A

H4B4 o] &4 C62.83; H4.71; N7.33; 4
% C63.02, H 4.57, N7.37.

(2) bis(Isonitrosobenzoylacetone Imino)-
Pd(1I); PA(IBA-NH) (IBA-NH'). PdCl; 0. 35g

(0.002mol) 3 IBA 0.78g(0.004mole) & ethanol
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Ambidentate 2| k=9 4 AF (F331) 33

25mlef o] 3mle] 30% NH, OHE 7}3trh.
2Zgoz o 2A7%F¢ 60°C2 FA3HA
Aozt A7 AAL AZ3 ethanol2 AAA
Foh(dd =28 IA), F5F 0.80g(83%).

Q34 0] 23 C49.54, H3.72, N11.56;
A C49.34, H3.75, N1l1.64.

(3) bis (N-Methylisonitrosobenzoylacetone
Imino)Pd(II); Pd(IBA-N-Me), PdCl,. (0. 35g,
0.004mole) & IBA(0.78g, 0.004mole)-& metha-
nol 40mle] Eo]x o] £He]] methylamine 0.5
ml(33% -2, 0.005mole)-& 7}&teh. ¢F 24
7HEQ 60°CR S8 A AoiEeh., A7 AA
S AE 3 methanol} benzere?] 1:1 &j-£H
oz AAAGN (= AA). F5F 0.80g(79

)/
9%).

1

%A 0] C51.52, H4.29, N10.93;
A=A C51.58, H5.09, N10.29.

(4) bis(N-Ethylisonitrosohenzoylacetone)
Imino)Pd (ID) 'Pd(IBA—N—Et)z. @)= e
gl o2 439 E ¥ methylamine Al
ethylamine (0.5mZ, 50% -&, 0.005mole)-& 7}
sgich, A7) A7 ethanol2 AAAFHA S (=
g AA). $5F 0.758 (68%).

L2284 o] &x C53.29, H4.81, N10.36;
AFH C52.02, H5.07, N10.29.

(5) bis(N-n-Propylisonitrosobenzoylacet-
one Imino)Pd(II) ; PA(IBA-N-n-Pr),. (3)5}
2o W oz #4355+ b methylamine Al
o] n-propylamine(0.4ml, 0.005mole)-Z 71314
o}, 470 ZAAL ethanolz AZAIIAS (=
AA). 5F 0.71g(63%).

Q&BH 0] 22 C54.86 H5.28 N9.85;
AFx ChB5.47, H5.77, N9.86.

(6) bis(N-n-Butylisonitrosobenzoylacet-
one Imino)Pd(II); Pd(IBA-N-n-but),. (3)¥
3 ey oz A E T methylamine o
Aol z-butylamine (0.3ml, 0.005mole)E 73}
Atz AA). +5F 0.868(72%).

Qa2A :0]24 C56.34, H5.70, N9.39;

A% Cs6.47, H6.15, N9.41.

(7) bis(N-Benzylisonitrosobenzoylacetone
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Imino)Pd(Il); Pd(IBA-N-Bz).. (3):1} 7ol
4390t} methylamine Ao benzylamine
(0.45ml, 0.005mole) 7}t FH(AE =T
). ¥5F 0.748(56%).

AxEAH :0] &2 C6l.41, H4.52, N8.43;
A% C60.81, H4.87, N8.25.

Pd(IBA-NH) (IBA-NH') 2] amine 3.3 u}-§:
2g g 44" AL 2] F4AA
A vehd £33 2ge] E3dAA A=
A, A9Q, 9AEH 2d sz}, Q23
o] gted "%?5431"4' ol & ukg AF AR 4AE
92 29 F£EEL T 2rh

(1) Methylamine; Pd(IBA-N-Me),: +5 &
0.374g(74%)

(2) Ethylamine; PA(IBA-N-Et),: 5%
0.47g(87%)

(3) n-propylamine; Pd(IBA-N-n-Pr)s: %
Z 0.439(76%)

(4) n-Butylamine; Pd(IBA-N-But);: +5 %
0.38g(64%)

(5) Benzylamine Pd(IBA-N —Bz)g TE5F
0.45g(68%)

Ha 3 nF

Palladium &22| g4, Z&E £33
4 datat YA [BAY Tz} 93
AL FolE 57 govt dyEe
o] EEr}(chloroform, ethanol eic),

PA(IBA-NH) (IBA-NH') 2] aminex.3} -5l
E $99 amineo] Z S Lol 37
$18ted 7}sted Zvh, amine bl A AAF
7t 2 J e FAE A Bt F 233 bulky
3} n-butylamine ¥ bonzylam1nea+-] L] A
33} oz gt £ =EdAE Pd(IBA-NR)z7]'
amine 3 ¥tgof 3t JAHZRE © oA
JAAD FE3 ArdE vlast g5 F 4
A ()¢ amine 23 o] AE Ni(IBA-NH)
(IBA-NR) 24 @& A=z =¢ 7=
= A3 laa FAES} Frh olAe UIF
() o] YAQD 2tk & F7] 28 fxo7]
W Zof gA AN HA A=r] ARl

r—O‘

Al ¥
@t ol
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Table 1, Electronic spectara bonds of PAd(IT) complexes.

Complexes Absorption max c¢cm™1 (¢-7- mole? cm)
Pd(IBA-NH), 38, 000(—10% 34,500(—10% 27,300(—10% 23,800(—10)
Pd(IBA-N-Me), 37,500(—10Y 34, 599(—10%) 27,500(—10%) 23,800(~10)
Pd(IBA-N-Et), 37,500(—10% 34, 500(—10% 27, 300) —10%) 23,800(—10)
Pd (IBA-—N—n—Pr)z 37,500(—10%) 34,500(—10% 27,300(—109%) 23, 500(—10)
Pd (IBA-N—n—but)z 38,000(—10% 34,500(—10% 27,500(—~10%) 23,500(—10)
Pd (IBA-N-Bz), 38, 000(—10% 34,500(—10%) 27,300(—10% 24,500(—10)

Palladium &89 2x »= g dn =
5 A4ge F2E JEE w4l 23
olsh, ZEAD) FHEe 2" E=: 50,000~
16,000cm™'9] oJ o)A ethanolo] Hojr =
Asglch. A g aseats 4o gAE
d ole Z g9 Txst Agd fATS Y
hiict, BE x# =zt 33 000~38, 000cm™!
oA HAse zor*deld UEME B &
THE Yebdch Adlo]FuwE 27,500em™l =
AelA veplich FEAD AZL 23000
em™ TA A ofF < W& velch  o]g
g 5 e AlFlg wFe wAg u Az
B Zebg ) FAglMe A—A9) spin-
allowed d-d Ho]7} Qejdg & 4 girh

KBr pellete]l 9J3F PA(IBA-NR).% 4, 000~
200cm™! 4o Ae IR 2dEE oA A3
FAkstch. PA(IBA-NH) (IBA-NH') & 5709 u)
A5A ¢4 Carbonylr]e] ul& yehlz Pd
(IBA-NR);= & 70| carbonyl”]¢] ] & v}et
W}, PA(IBA-NH) (IBA-NH') %= 3, 200~3, 400
cm7lel| A FAS N-H A5 E ey o
Pd(IBA-NR);= N-H A&7 %4 vehyz)
@gteh. @by F709 N-H7b N-Rz 2839
=€ ¢ 5 4% Z=HEd) FEL 1,210~
1,240cm™ o A 23 F4 E VeEhE ¥ o=
A&7t wigid N-O A&x25uwolr}, Pd(IBA-
NH) (IBA-NH) A= 2147t 9] ¢5 N-OA =
A7 % %L AFFolA vdejol st
H WS % o9} AP ez FAY 47}
A=t

IR datas} @ Y =}3le] MeODolA] Pd(IBA-
NH) (IBA-NH')¢] NMR ~H Ez}= §7.99 6

Table 2. Important infrared bands of Pd (1) Complexes
(em™),

N-H N-O(N-
Complexes Stretching | C=0 gct););d)

Pd(IBA-NH), 3220m 3235m{1570w 1620vs| 1240s
Pd(IBA-N-Me), — 1625vs 1235s
PA(IBA-N-E¢), — 162505 | 12205
Pd(IBA-N-2-Pr) 4| — 1630vs 1230s
Pd(IBA-N-7-But), — 1620vs 12255
Pd(IBA-N-»-Bz), — 1635vs 12255

m: medium, s: strong w: weak vs: very strong.

Table 3. Proton nuclear magnetic rescnance signals of
Pd(II) complexes (5, ppm).

Complexes N-H |[=C-CH;, N-R
PA(IBA-NH); 1.9, 8.9 212
Pd(IBA-N-Me), — 2.18 | 3.45 (?C}Ilg))

1.18¢ 3
Pd(IBA-N-Et), — 2.20 3.90¢(CH,)
Pd(IBA-N-n-Pr), — 2.19 | 1.01£(CHj)
. 1. 70m (CHy)
L
1. 00
Pd (IBA—N—ﬂ—bUt) 2 - 2.19 1.5m (Cf'{z)
3. %?:t I—(IC)Hz)
- | 4.86
Pd (IBA‘N— BZ) 2 - 2.17 5.2 (C:Hs)

d: doublet ¢: triplet, g: quartet, z: multiplet.

8.8 4 709 N-H9 4 sol=zr} vhedytoe
Yzowre] gehE (D A Eel e ¢ A 9
dtel N-H 4= gojast viehdA] ggte} IBA
ol A 88.80] Ytelitel NOH~ 9 4= o] =7}
25D FEdAE glelzitt. ol& NOHY|
o Fa 4R AE2E YANEA FFAD o
A3t AFHARXSE B Foh

o3¢l AHd= FH phenylr]9 xqlo] sl
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