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£ ©F Isonitrosoacetylacetone R oi2j7}x Hopglez F¥ F=d 2 teste] YAID 2 =t
F(1) F2E, =, Ni(IAA),-en, Ni(IAA)z-pn, Ni(IAA)s-tn, PA(IAA)z-en, PACI(IAA)-pn, =#]
3 PA(IAA)-tn & S48, A7|A (AA)z-en, (IAA)rpn, (IAA)-tn, 222 (JAA)-pn &
2}z N, N'-enthylenebis(isonitrosoacetylacetone imine), N, N’-propylenebis(isonitrosoacetylacetone

imine), N, N'-trimethylenebis(isonitrosoacetylacetone imine), 83 N-(2-aminopropyl)isonitro-
soacetylacetone imine & EASeE, §49 ol AN R L7 UD AEEo 94¥4, A4
2R ERY, AR FAAYEY, 2] ARLMER ST FAEH A3, Ni(IAA);-tn ¥ Pd(IAA)s-en
oA e % isonitroso 7l A&UAE Fi Tl Wgsle) 549 2 F oF=
o & isonitroso 7jE A&YAT FI FHolLo Hsisel 647 zeAE o o =293,
Ni(IAA),-en, Ni([AA)-pn, =¥ 3 Pd(TAA),-tn oA g 7k=9] 5719 isonitroso 7] BT A4
45 il 2ol Lo] WAHo 5749 2eF o Foh ¥H, PACIUAA)pn& e BEA
9] isonitrosoacetylacetone R propylenediamine 8| ¥t-3 22 A A 5o},

ABSTRACT. Some nickel(II} and palladium(II) complexes of the ambidentate ligands derived
from condensation of the isonitrosoacetylacetone and various diamines, Ni(IAA);-en, Ni(IAA).-pn,
Ni(IAA),-tn, Pd(IAA),-en, PACI{IAA)-pn, and Pd(IAA)-tn, where(IAA);-en, (IAA);-tn, and
(IAA)-pn represent N, N’ -enthylenbis(isonitrosoacetylacetone imine), N, N’-propylenebis(isonitro-
soacetylacetone imine), N, N’'-trimethylenebis (isonitrosoacetylacetone imine) and N-(2-aminopropyl)
isonitrosoacetylacetone imine, respectively, have been prepared. The nickel(II) and palladium(IL)
complexes were characterized on the bases of the elemental analysis, IR, NMR, and electronic
spectra. It is suggested that a isonitroso group of (IAA); -en or (IAA)z-tn coordinates to the
metal jon through the nitrogen atom to form five-membered ring, while the other isonitroso group
of (IAA)zen or (IAA)stn coordinates to the metal ion through the oxygen atom to form six-
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membered ring in square-planar complexes of Ni(IAA),-tn and Pd(IAA)s,-en. And two isonitroso
groups of ([AA)z-en, (IAA)z-pn, or (IAA)s-tn coordinate to the metal ion through the nitrogen
atom to form five-membered rings in square-planar complexes of Ni(IAA),-en, Ni(IAA)s—pn, and
Pd(IAA),-tn. On the other hand, square-planar PACI(IAA)-pn is formed by the reaction of
propylenediamine with a isonitrosoacetylactone in the presence of palladium(II) ion.
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LM YL Varian Cary-219 UV-vis spectro-
photometer & A-&-3te] 200~700nm &} =34
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A AFFa QL JASCO Model A-202%F
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(2) N, N'-Ethylenebis(isonitrosoacetylacetone
imino) nickel (I}, Ni(IAA);-en
NiCl,-6H;0 0.48g(0. 002F) 3+ H-IAA 0.52g
(0.0048) % AYE 50m/o] Xolzm AA43] A
o] Fm 4 ethylenediamine 0. 30g(0.005 2) £ 7}
gt o] £4¢ F 24735 70°C 2 £
2 FezelA AABFAARAS, 24" 2d
A AL A3 B3 AR ER AL T
AFAZAR L,
FE5 &L 69.3% (0.47g)0l A .
(3) N, N’-Propylenebis(isonitrosocetylacetone
imino) nickel (II), Ni(IAA),-pn
NiCl,-6H;0 0.48g(0.0022)7 H-TAA 0.52g
(0.0042) % oletg S0miol Folz AHA3F A
o} & A propyenediamine 0. 37g(0. 005%) & 7}
ek, ol 84L < 5ALFY 0°C R F+A
g gezdA AeUAFALE £9E AYEF
At o] 9% B4z <t WAH T 2
WA Al A7k, of AR «FAd &
3} etz A o AFARAZE
FELL 55.4% (0. 39g) 1 2 =t
() N, N’-Trimethylenebis (isonitrosoacetyla-
cetone imino) nickel{II), Ni{(IAA);~tn
NiCl,-6H;0O 0.48g(0.002%)% H-IAA 0.52g
(0.0042) & o 50mio] Folz AA3F A
o]&m A trimethylenediamine 0.37g(0.005%)
< Jh3ge o] SA & of 24783t 0°C &
A9 Lz A AEHRFARY, A49 =
P8 AL A7 F nitromethane 2 & A2
A3,
FEEL 61.1% (0.43g)°l A et
(5) N, N'-Ethylenebis(isonitrosoacetylacetone
imino) palladium (II), Pd(fAA).-en
P4Cl, 0. 35g(0. 0022), H-TAA 0.52g(0.004
%) 9 ethylenediamine 0.30g(0.005%)-5 ol &
£ 50mle] %<l ¥ ofAlEALCR 89 pHE
3~42 28 Fol o 8ALEY °CE F
A5l Fezd A FtABFAAG, A4E =7
A9 AAEL 9FAF F nitromethane 22 A
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Table 1. Colors, melting points, and analytical data of Ni(II) and Pd(II) complexes
m. p.= Cale. (%) Found (%)
Complexes Colors
(°C) C N H Cl C N H Cl
NI(IAA)zen orang-yellow 277 | 42.51 16.53 4.77 42.55 16.60 4.82
Ni{IAA)s-pn orange-yellow | 245| 44.35 15.92 5.16 44.31 16.02 5.35
Ni(IAA),-tn red-yellow 215 44.35 15.92 5.16 44.43 164 5.29
Pd(IAA)en yellow 289 37.37 14.49 4.18 37.54 14.57 4.42
PECI(TAA)-pn yellow 248 1 20.46 12.88 4.34 10.87 29.60 12.60 4.40 10.84
Pd(TAA):-tn golden-yellow | 260 | 38.96 13.98 4.54 38.70 13.9%0 4.65

* decomposition temperature.

3 R,

T5&-& 47.8% (0.37g) ol o,

(6) N-{2-Aminopropyl)isonitrosoacetylacetone

iminochloropalladium (11), PdCI{IAA)-pn

PdCl, 0.35g(0.002%), H-IAA 0.52g(0.004
E) 9 propylenediamine 0. 37g(0. 005%) & ol
g 50mio) %<l ¥ ohMlEsto g £ pH
£ 3~42 ZAF Fol o 8ARFL HNC2
FA8 Gz NLBAFARAL o £4E
1247 Agoz wAH FH4d7 441 AA
2 o33} ¥ nitromethane £ & AA A 3}grt,

582 38.6% (0. 259) ol A vt

(7) N, N’-Trimethylenebis (isonitrosoacetyla-

cetone imino)palladium(II), Pd(IAA),-tn

PdCl; 0.35g(0.002%), H-IAA 0.52g(0.04
2} 9 trimethylenediamine 0.37g(0.005%) <
Alg& 50mio] Hg ¥ ofdlELc2 £A9
pH & 3~42 24 Fo % 8475 80°C
2§42 F2zd4 iR 44
rad FAE ot 5} oS e o
£ AFAZAHA

F58-& 51.2% (0. 41g) 0l et

=3 o DF

SXASES] dutEel 43, 4= FEF
& LAY 25 3 AFovA BY F
71 FA A A Feolvk AL f7] Lol
Wg &= i skt

dutd ez Ni(ID ¥ Pd{l) #HFE< W4
7t 4249 WA 49 AFHATFE 2 4
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Fig.1. Possible geometrical isomers of complexes.
M=Ni{Il}) or Pd(II), R=—(CHp,, —CH(CHy)
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Fig.2. Possible geometrical isomers of PACI(IAA)-

pB.

A9 ARPAel A5, 2 FAA A7
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Table 2. Electronic spectral bands of Ni(II) and Pd
(II) complexes

Absorption max. nm(e, I-molel-

Complexes em-1)

] 233 202 350 448
Ni(TIAA)z-en (14300)  (37000) (2620) (90)
) 239 292 352 448
Ni(IAA)-pn (18100) (39300) (3980) (80)
. 240 294 356 452
Ni(IAA)ztn (13700) (19200) (4210) (80)

236 266 352 452
Pd(1AA);-en (14700)  (13200) (1500) (60)
234 268 348 452
PACICIAA)-pn | (1z200)  (8380) (1490) (40)

448

227 266 348
Pd(IAA)y-tn (18200) (26400) (3940) (50)

(1) AAxHEY

Ni(I) 2 PA(D) FEES AA2HEYL o}
AEEo] ¥a 200~700nm 2] FHoA F
AR ew 2 A}E Table 29} 2ot

E FEEY AYMEFL ol ¢ HxdI] W
ol o] § FEF A F2E Moz
A4, 4 FEEL 220~240nm(e==10*) o) 4
gy zor* Aol E e A% F9d9
£ vehd e ddle] 399 £ 270nm £} 29%0nm
(e=10°) ¥Z9A A4 vehtx ek, oz
450nm(e=40~90) ¥-ZolA g w7t et
£d 2 A7) YA 2 Bot ARy mie Ni(Il)
2 PA(D) FEEY d-dQe| (P44 9
3 Roz FAYL Y wehy, ol F A Y
AAA 4A2¥E FEES 25 9449
AR T2 E A LE 3R,

@) B yLd ey

4000~400cm™ Y Hol A &3 8 g5 A9
Agrad e F8% =8 Table 30 e}

Table 3. Important i.r. bands of Ni(II) and Pd(II) complexes*

Complexes N—H str. C=0 str. C=N str. N--O str. M—N str.
Ni(IAA)z-en 1690vs 1570w 1160s 585w
Ni(JAA),pn 1685vs 1580 11508 590w
Ni(LAA),-tn 1640vs, 1680vs 1560w 1160s 590w
Pd{(I1AA)z-en 1660s, 1680sh 1590w 1120s 570w
PACI(TAA)-pn 3950s* 1630s 1590s - 1110s 610w
Pd(IAA)tm 1650s 1560w 1120w 580w

« gplitted peak, * s : strong, sh :shoulder, vs: very strong, w: weak.
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Wt
PACI(IAA)-pn #-52] 3250cm™1e) 9] 22

Ja2e 93 Pl (—NH)S N-H A4 Fol

3 BA5az 3ot ¥ 2y g A
& 2F N-H 333 5ol 943 F5o £ vt
Wz gA geon wery ol FFEAA B
E &zt $9 Schiff 47 (C=N-C)& 3
Z A%E ¢ 7 A

1630~1690cm 9] 7 Fou e FEFo| 2o
AgsA ¢ C=072 34 sed Lacey 5°
3} Bose §%| 22y 9139} s, 9l F
o] 23 C=079 AEel doldrid ojurt
Y & gl A egRes o &l A%
A g C=0 454 %97 Ni(lAA)-tn
3 PdJAA),-en FFoNA A7 FA% e
e},

ol 5 AFZ A FC=0 FFuFoiAd & ¥
8 Ae N-09 ztio] w45 6428 E
ojFx Qe BEe, =z ¥ A9 AL
N-0 9 Faxo) wfsi=lo] s54n2E o]Fz 3
EEzize ggRez H4sc), Al il
g 2 pERd gk w$d 23e C=04
250 & FedA dejve olfe A&
o W R (VD)Eet (V)] F3F
Z7F F2 7987 dgeith. ¥ il 299 #
EgdAe #9497 A gt Aoz

0 on
CH3—1C|—C=N—O' CHs—tl':=C-—N=0
(V) (VD
3o} Lacey 53 Bose 3°5t] A1 A== 5
Az qAF2E gl ez 35 = PdCl
(IAA)-pn RE& Kim §'%] AA g A 3o
H-IAA @87} zlo] Z¢dA e FAHRA}
a8z H-IAAOA 1010em'e] ZA{F &
d¢l N-O A&AFHA7 ZE FEHFAdAT
1110~1160cm™ H el A el ol A4
R F&ol g} A g3 RAeow F3d
t}. ©o]5 AF isonitrosoacetylacetone imine
$549 FHASEAAY 1185~1217em™ &
HAkEe}, 69 ol AL AFol AW | oxime 7]
(=N—OH)¢| FagA7} BoiA W7tz A&
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FAFSHeE,
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o] % AAE 993h% Ni(TAA),-tn &3} Pd
(IAA),-en FHE& Aol 59289 6=
7} § FEH) &A% FE2F M2 PdCl
(IAA) pn 82 A9 Schiff g7 2 Clo}
A2 Y43 299 T FEEE AAF
Q 5%x28 2 o FAA F2E olF ATt

(3) gA7|Fd A EY

Ni(I) R PA(I)) FE59 S8 4R A
713w A% B8 & Table 4oll, 23 3 Ni(JAA) -
tn 3%5 PACI(JAA)-pn 9] ®ra—13 9§
A7 Bl a8 E8 & Table 50 JeEISicE, £
ohef dld FEEY S5t A oM BE
AL Y sta—13 YA IF2HMER S
Ax F3tz A¥ FEEo| At dE—13
AN FHAHER S 2E F AN

Table 49 AZES FAAYAI|FEAME
e 2y AYgAFFadenian 4 A3 4
o) A9 YalolE zElE JPARLR Hol
£ Ni(IAA)-tn FE3 Pd(IAA),-en 3EolA
= —CHy}d 4%5(2.26, 2.32, 2.52, 2.62%
2.40, 2.54, 2.66, 2.70), N—CHy7l 2%%
(3.15, 3.26% 3.93, 4.33)9 J=2F yehde,

2282 ga—13 YAV FF 2 ER L Table
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Table 4. 'H NMR spectral data for Ni(II}) and Pd(II) complexes

Chemical shift(ppm)
Complexes N [4)
Il 1l diamines
—C—CH,, —C-CH,4

Ni(TAA)zen 2.42 2.60 3. 22t(N—CH;—)
Ni(IAA)s-pn 2.25 2.43 1.23d{(—CH,), 3.31d(N—CH,—~), 3.9%m{(N—CH=)
Ni(JIAA)tn 2.26 2.52 3.15t, 3.26t(N—CHy—), 2.06m(—CH,—)

2.32 2.62
Pd(IAA);-en 2.40 2.26 3.93t, 4.33t(N—-CH,-)

2.54 2.70
PACI(JAA)-pn 2.27 2.30 1.15d(—CHj), 3.35d(N—CH;-). 3.93m{N—-CH=)
Pd(IAA)-tn 2.52 2.80 3. 80t{N—CH,—), 2.35m(—CH,-)

¢ d: doublet, t: triplet, m : multiplet.

Table 5. BC NMR spectral data* of PACI(JAA},-tn

PACI{IAA)-pn Ni{IAA)tn
Assignment Chemical shife{ppm) Assignment Chemical shife(ppm)
—CH; 20,53, 22.12, 35.20 —~CH;, 21.04, 23,51, 31.70, 34.82
=N-~CH;-~ 59.44 —CH,—~ 32.10
=N-CH= 62. 31 =N-CH,- 51.00, 54.20
N— N-
It %
—C— 162. 02 ~C— 157.04, 160.52
e 17°
—C-— 176.93 -C-— 178.39, 180.21
0 0
| ¢
= 196. 02 ~C— 191. 21, 195 22

¢ 1H decoupled.

52 %8 g5 gl et o] Ni(IAA)-tn 3
A 4FF9 —CHa(21.04, 23.51, 31.70,
34.82), 2% %9 =C=07)(191.21, 195.22),
2% %9 N~CH,-(51.00, 54.20), =23z 4
Z#9 =C=N 7| (157. 04, 160.52, 178.39, 180.
2DE ¥ E 5 At 0

o]l AFAEE ¢M A9 H HYAFFAMER]
9 Ao} #AAY wizd 2 Ni(JAA)-tn
Ag3t PAd(TAA);-en A& SlotA 2 Ert F
<ol 2o v F =) S isonitroso 7] 5 Sl
A A€ isonitroso 7]9] A LPAT} FEHol L
o W95z ©& e isonitroso 719 Aagl
A7t FHoj ol A=) 5¥ 29 6927
5 A% AYPel4BUYC] Ve Fig.l

o (s} L T2F | FR2E £351

z22] 3 PACI(JAA)-pn #E-& Fig.29] (a)9}
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