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@ ©of Isonitrosoacetylacetone @ 2| 7kx tlotnloz ¥ f=d #zr=ste] VA (D 9 e}
(D FEE, &, Ni(IAA)z-en, Ni(IAA);-pn, Ni(IAA),-tn, Pd(IAA)s-en, PACI(IAA)-pn, 28]
3 PAd(IAA);-tn & FAsATH 714 (AA)yen, (IAA)rpn, (IAA)y-tn, 233 (IAA)-pn&
z+7+ N, N’-enthylenebis(isonitrosoacetylacetone imine), N, N'’-propylenebis(isonitrosoacetylacetone
imine), N, N'-trimethylenebis(isonitrosoacetylacetone imine), =28 3 N-(2-aminopropyl)isonitro-
soacetylacetone imine & EAgTH FAH o]F UAUD) R 2READ HEEY dxEH, A4
29 ed, 73329 e, 23 AALNEH ST ST A, Ni(IAA);-tn 2 Pd(JAA);-en
A g7t=e] & isonitroso 7] AaPAFT Fdte] Fdol el wWAs 543 2 E o|Fx
T} isonitroso 7]E AxQAS Fde FgHolgd ¥WgHd 674F mAEF ol b 283,
Ni(IAA)s-en, Ni(IAA);-pn, =8 = Pd(IAA)z-tn o4 gl 7= S719 isonitroso 7] & 25 A4
AS Eatd FLo| o] W9He] 5748 zH & ol &t ¥d, PACI(IAA)-pn ggt FEA
9] isonitrosoacetylacetone % propylenediamine ¢ ¥h-g-o 2 QA=

ABSTRACT. Some nickel(II) and palladium(II) complexes of the ambidentate ligands derived
from condensation of the isonitrosoacetylacetone and various diamines, Ni(IAA)s-en, Ni(IAA).pn,
Ni(IAA),-tn, Pd(IAA),-en, PdACI(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(II)
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):-tn coordinates to the
metal ion through the nitrogen atom to form five-membered ring, while the other isonitroso group
of (IAA)s-en or (IAA),tn 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 (IAA)s-en, (IAA)y-pn, or (IAA),-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),—pn, and

Pd(IAA);-tn. On the other hand, square-planar PdCI(IAA)-pn is formed by the reaction of

propylenediamine with a isonitrosoacetylactone in the presence of palladium(II) ion.
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3 247+ Rigaku 3063P olglth. =28 = AR
2¥ E® & Varian Cary-219 UV-vis spectro-
photometer 2 A}-8-3te 200~700nm & 724 4
o A acetonitrile & &+l 2 3] 573 g eH,
Ao A F4~9EHL JASCO Model A-202%
A+-851e] KBr pellet wholl &3 4000~400cm™
oA EAsgt H B SCAAAFHAE
% & DMSO-d; =+ TFA &vld) 5o TMS &
WEagFEA =z s Bruker AM-200 % Varian
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(2) N, N’-Ethylenebis(isonitrosoacetylacetone
imino) nickel(IT), Ni(IAA),-en
NiCl,-6HzO 0.48g(0.002%) 2 H-TAA 0.52¢
(0.004%) S ol et-g 50mle] Folx A3 A
o] 2w 4 ethylenediamine 0. 30g(0.005 &) & 7}
a4t o £4& ¢ 247F< 70°CE /A
R Fezd A AdBFAARAL. A4 A
A4 AA L g8t 3} b gr AL FF
AFAZAZ
FEEL 69.3% (0.47g)°1 At
(3) N, N'-Propylenebis(isonitrosocetylacetone
imino) nickel(II), Ni(IAA),-pn
NiCl;-6H,0 0.48g(0.0025)s+ H-IAA 0.52g
(0.0042) 2 ol &g 50ml ol Folzz A3 A
o] & A] propyenediamine 0. 37g(0. 005%) 2 7}
qch o] £AE o 5475 70°C R fA
B FezdA AGRAFALF £4E FALFF
Ak o] £4& YAz <toll WA FH 2
WA A FAol A7tk o AL A3 F
3 et gz A o3 AFA=AZ S
FE58-2 55.4% (0. 39g) o] A=k
(4) N, N’-Trimethylenebis (isonitrosoacetyla-
cetone imino) nickel(II), Ni(IAA),-tn
NiCl;-6H,0 0.48g(0.002%)5 H-IAA 0.52g
(0.004E) & o=+ 50mle] oz AA3] A
o] 2w 4] trimethylenediamine 0.37g(0.005%)
& ke o] &4 & oF 2ALEL 0°CE
A" FLezd A AR FALAS. 44" =
24 QL o343 F nitromethane &2 AZF
A3
FE82 61.1% (0.43g) ol et
(5) N, N’-Ethylenebis(isonitrosoacetylacetone
imino) palladium (II), Pd(IAA);-en
PACL, 0.35g(0.002%), H-IAA 0.52g(0.004
£) 9 ethylenediamine 0.30g(0. 005%) & &t
€ 50mle] ¥l ¥ ofAlEACE §49 pHE
3~az2 24T Fol oF 8AZEL 80°CE
A5 Fzo A ARFAZSY. B4E ==
A9 AR L o#§ F nitromethane o2 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
(&) Cc N H Cl C N H Cl
NI(IAA)z-en 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(TAA)o-tn red-yellow 215| 44.35 15.92 5.16 44.43 16.04 5.29
Pd(IAA)s-en yellow 289 | 37.37 14.49 4.18 37.54 14.57 4.42
PECI(TAA)-pn yellow 248 1 29.46 12.88 4.34 10.87 20.60 12.60 4.40 10.84
Pd(IAA)s-tn golden-yellow 260 | 38.96 13.98 4.54 38.70 13.90 4.65
* decomposition temperature.
4 she, AN A4 ARATEE 2E Aoz 9
TE§-2 47.8% (0.37g) 0l i FF. A ek 6 AR AN EH S SHY A ZE

(6) N-(2-Aminopropyl)isonitrosoacetylacetone
iminochloropalladium (1), PdCI(IAA)-pn
PdCl, 0.35g(0.002%), H-TAA 0.52g(0.004
2) 2 propylenediamine 0. 37g(0. 005%) & o
B 50mlio] ¢ ¥ PN EASE §4 pH
£ 3~42 28 Fol F 8ARETY N°CE
AR FezdA JARFAZAL. o BAE
1247 Aeoz wxg St 4" A4
% o738 F nitromethane o2 AAA 33t
F58-& 38.6% (0. 258) | ATt
(7) N, N'-Trimethylenebis (isonitrosoacetyla-
cetone imino)palladium(II), Pd(IAA):-tn
PdCl; 0.35g(0.002%), H-IAA 0.52g(0.04
%) 2 trimethylenediamine 0.37g(0.005%) &
o et& 50mio] F9l F ofMEZCZ LA
PH & 3~42 Z2AY Fo F 84751 80°C
2 $A49 g2zdA 9 #FAAE. 44
=34 A g dFAstd B3 g AL o

#at 5 D

FLAEES AuMHQl YE., P4HE FEE

L oA mE =AY AFo2A BF F

15l A A Eolvt A FEe] 7718l
& S = A Feieh

duid ez Ni(l) 2 PA(I) FEEL w9

F7 499 dA4e AdEETR =2 4
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Fig.1. Possible geometrical isomers of complexes.
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Fig. 2. Possible geometrical isomers of PdCI(IAA)~
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Table 2. Electronic spectral bands of Ni(II) and Pd
(II) complexes

Complexes ﬁ::f?)rptio“ max. nm(e, [-moleL.
NiTAAren | 15300y (s7000) (2600) (o0)
Ni(AAZPn | 3100 (33300) (3080) (0)
NiTAMre | 300y S0y @ate) (B)
PAUAMzen | (500 (300) (1300) (6)
PACI(IAA)-pn (1%‘;’400) (263!;0) (1333) %2(2))
PAAAMY- | 300y (osaom (3040) (50)

1) AAx" e

Ni(Il) 2 Pd(D) FEFES AR EFHL o}
AEYED 3o 200~700nm Y GG A4 =
A on 2 A Table 29} 2},

2E FEEY 2dgede O $ vxir] o
Fol o] 5 FEEo] ARt F2E HHALE
A= 7zt FEEL 220~240nm (e=10%) o] A
R ngor* Aol Yeble ZAd F44
£ Yo A3te] FEu = 270nm £} 290nm
(e=10°) F-ZAA Z4 deptz gloh, 2=
450nm (e=40~90) F-ZolA g w7} ekt
ol 2 A7l 1A 2 mot A4y Nidll)
2 PAAD FEEY d-dAo] (A,—'4z9) 9
& Aoz FAAG 27 gdeb, ol& Az |
AAAd A 2RE FE5L BF %549
Ay F2E MR FHAG,

(2 AgA=HEF

4000~400cm™! ¥ 9]l 4 & FEE A9
AZ el 8% o EF Table 30| et

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(IAA)zpn 1685vs 1580 1150s 590w
Ni(LAA);-tn 1640vs, 1680vs 1560w 1160s 590w
Pd(IAA)z-en 1660s, 1680sh 1590w 1120s 570w
PACI(IAA)-pn 3250 1630s 1590s 1110s 610w
Pd(IAA)z-tn 1650s 1560w 1120w 580w

s gplitted peak, ® s:strong, sh:shoulder, vs: very strong, w: weak.
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WAt

PACI(IAA)-pn #-E-9] 3250cm™ o) A 9] =73
daE dx ol (—NHp)9 N-H 4535l
g EAaz oA ¥ 2y & FE
£& 25 N-H AR 5o o5 F59 5 vet

2 YA @on weiA ol F FFENAY B
ARz T4 Schiff 7] (C=N-C)& %
EE & F A
1630~1690cm ™8] & F¢o v FEol &l
AFHA ¢ C=072 4= &vl Lacey 5°
3} Bose 5%| ®zdt 3 o vl 2 &
Fol 3 C=079 Aol dolndotd ol
¥ 2o s A vdebdRes d &g Ad
HA g2 C=0 A5 57 Ni(IAA)-tn F
3} PAd(IAA),-en FEo]A Z+2t FAS v
weh,

ol 5 FEd A F C=0 FFaFollA £ 3
49 Ae N-09 Az wigs]e] 62 &
ol Fx ¥ fe, 2z ¥ FFY A
N-09 Ao wgsde] 588§ o] Fx2 3
£ f7ted gRoz A=}, Aol w4
g FEn i wgd zhzd C=04
2R 5o L s A dvde ofw A&
o wWelE =AM (VDR (V)o] IR+
27t $2 7187 = Folch, 1wk 299 F
FEdAE F997t @A veide ez

0 0"
CH3—I(II—~C=N—-O‘ CH3—E=C—N=O
V) (VD
Bol Lacey 5°7 Bose 5°#9] At 272 5
Az e Y725 o] EReE 353 PdCl
(IAA)-pn ZFHE-& Kim §1%] A A& A4 o]
H-TAA §HE7 wto] A2¢gA ez FAHA
28z H-IAAJA 1010em™8 33 &
Wq N-O A&AFH7 & FEEdAE
1110~1160cm™ ¥ $lol A YeEltEd] ol A&
QAo Fol e A 93 Aoz FAHH
¥}, o}E A& isonitrosoacetylacetone imine
A9 FEAEENAY 1185~1217em™ &
§-Apset 69 o] AL FHEo] 44E o oxime?)
(=N—OH)¢9] F&gA7} doid Wiz A&
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Mo = o

LA} F5ol ol vl g s FF F= M5
7l el Aoz A49sta et &d 64
mE de Abdol W9d N-O AFAFHE o
ok % shpol A vEbd Aoz JdHyY
A7) stz O J2EFH FH = el
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cm™! oA, Patel B! o] Co(IAA); FEd
glo} A 587, 593cm™!, Talwar 52 o] Pd(IAA),
2}Zo] 9lo} Al 613ecm™., Lee 54 o] Co(IBA),%
PA(IBA), #E-o] glol 4 590cm™' 3} 540cm™* of
A dehdohs M—N7l9 A5 F542t
frArstet

=3 1560~1590cm ™ o] & C=N7]19 A%A
o] Fw 7} vehdet,

o] 5 AL g3 Ni(JAA),-tn 3£ Pd
(IAA)-en 5L Aold 59 z2|9 695
7} 3 FEY EAsE F2E Az PdCl
(IAA) pn FE& 79 Schiff 471 & Cleo]
F22 g43te 299 2E FEEL UHAF
ql 5¢x:eE 2 ol Fo|A F2E olF Aol

(3) AN FF2HEH

Ni(l) 2 Pd(ID) FE59 F8.F F4A4 =
7| v 2# E Y & Table 40, =28 2 Ni(I1AA)2-
tn %3 PACIJAA)-pn FHE9 st4+—13 9
A7 2w 29 8 & Table 50 Yepiich, &
ojo] &t FHEEY L=t W RolA ZE
F2E o sa—13 YA FFAHER S
A=) R3lz Q¥ FEE i AR BFE—13
A F 29 RS dS F AN

Table 48] FEE9 FJAYA/|ZHYE
He ny AgAFFadeddt A Ao A
ol ¥4 ZaolE zYE FAALE Hol
= Ni(JAA)tn FE7 Pd(IAA)z-en Z-Eol A
= —CHy} 4%57(2.26, 2.32, 2.52, 2.62%
2.40, 2.54, 2.66, 2.70), N—CHy7} 2%+%
(3.15, 3.265} 3.93, 4.33)9 HAE el

28 2 ga—13 HA7| ZFF 2 ER L Table
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Table 4. TH NMR spectral data for Ni(II) and Pd(II) complexes

Chemical shift(ppm)
Complexes | N 0]
Il I diamines
—C—CH;, —C—-CH;,4

Ni(IAA);-en 2.42 2.60 3.22t(N—CH,—)
Ni(IAA)o-pn 2.25 2.43 1.23d(—CHjg), 3.31d(N—CH,—), 3.96m(N—CH=)
Ni(IAA)z-tn 2.26 2.52 3.15t, 3.26t(N—CH,—), 2.06m(—CH,—)

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

2.54 2.70
PACI(IAA)-pn 2.27 2.30 1.15d(—CHj), 3.35d(N—CH,—), 3.93m(N—CH=)
Pd(IAA)5-tn 2.52 2.80 3.80t(N—CH;—), 2.35m(—CH,—)

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

Table 5. 13C NMR spectral data® of PACI(IAA)~tn

PACI(IAA)-pn Ni(IAA),-tn
Assignment Chemical shift(ppm) Assignment Chemical shift(ppm)
—CH; 20.53, 22.12, 35.20 —CH,3 21.04, 23.51, 31.70, 34.82
=N--CH;— 59. 44 —CHp— 32.10
=N-CH= 62. 31 =N-CH,— 51.00, 54.20
N— Iﬁ—
I
—C— 162. 02 -C— 157. 04, 160.52
ITI_O IH—O
—C— 176. 93 —C— 178.39, 180.21
0] 0
I |
~C— 196. 02 ~C— 191.21, 195.22

s 1H decoupled.

52 ¥ 4 & whsh el Ni(AA)y-tn 3
BolA 4%FF9 —CHy(21.04, 23.51, 31.70,
34.82), 2%%9 =C=07(191.21, 195.22),
2%%9 N~CH,- (51.00, 54.20), =83 4
Z %9 =C=N 7] (157.04, 160.52, 178.39, 180.
2)E F9F 5 it o

ol AFEE YA AH3 AJAFr¥ER
o] Axsl FAAY vzgd 2w Ni(IAA),-tn
FHE5+ Pd(IAA)z-en o lojA 2 RErt F
Zro) 2ol YT = F719 isonitroso 7] 5 ol
A] 87/l isonitroso 7] 9] AAYAI} FFol &
o] M=z P& )= isonitroso 719 ALx4
A7t FGol Lol WA} 54 64917
g Y43t Aol 4dd o] et Fig.l

g )t L FZE o ERLR $4H0,

28] 2 PACI(IAA)-pn HE-& Fig.29 (a)s}
2L TZ2F oJERAeE 44

299 FEE(Ni(IAA),~en, Ni(IAA),-pn,
Pd(IAA),-tn)2 WA 59 z8F2E g4
e Fig.19 ()9 & +2Y Aoz A7
g,

o2& Fz4 ol Ni(ll) 2@ PAIDY o]
Lz Fo] WEer FA4dEY F, Ni(ID)o]
PAAD R 7] wFol QA Folo] o
Nill) #FEd A= F5°] (I1AA)zen¥} 34
o 592 E o] F W (I1AA)r-tns}E 59
229 6¥xeld HHAYAY FRE O] FI
o}, Pd(Il) FEo deiA= NidD) FE9 7
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Ambidentate ] 7} =.2|

o} el 2 FFe] ([AA)tn 3} HAAHA 5
d (IAA)z-en &= v A AU
- o|#4ith, &, (IAA)z-en 3} (IAA),-tn
o 9lo] A ethylenediamine 8] N—C—C—N 9
ZA 37 o] 7l trimethylenediamine 8 N-C—-C—
C-N9 AgAdelret g7] A Fo PAAD R
2 Ni(ID)oj 4] &= isonitrosoacetylacetone 3
120l FA3}= N-M-N9 ZAxrst & o
A 5¢xele <kAE Ni(IAA)y,-en ZHE-
g HAstE wke NidDeEo & Pd(IDeA =
tnmethylenedlammew}- N—M—N——] a 33 =3
HAAAA 5929 A PA(AA)-tn HF
< 435t

28] 2 propylenediamine & 7 $-¢]] glo] A Ni
(I3t (IAA)y-pn o2 3go]
ethylenediamine 8] Hd| Aol CH;9 X 3oz
A A Aol m27t AA o] 9 a7 7F & PA(ID)
oA (IAA)-pn 3 =t & gHEAt9] H-IAA ¢
&} olul Z #ul-2-& wlhaf3fr] o Fo] PACI(TAA)-
pn 429 F2E olERoE 24HY,

o

io o Jfy I
[
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