Netsu Sokutei 26 (4) 125-129

R R S R R L R B TR

() I FEEFRr SRR R Rl R e e o

Al, Ga, In&1-7 2 ZJV-3- X FI)L-4- FAEF IV
-5- ES VO EDIEFOBMN & L UPERIME
FREEX, LHEHH, HPaZ
(ZHUH © 199945 A8 H, %HH : 199949 A3 H)

Thermal and Spectroscopic Properties of Al, Ga and In Complexes
with 1-Phenyl-3-methyl-4-propionyl-5-pyrazolone

Yoshifumi Akama, Hideki Hyoudou, and Shigeyuki Tanaka

(Recieved May 8, 1999, Accepted September 3, 1999)

The complexes of Al, Ga and In with 1-phenyl-3-methyl-4-propionyl-5-pyrazolone (C3)
have been synthesized and characterized by elemental, thermal and IR spectroscopic analyses.
The analytical data show that the metal ions reacted with the ligand in the metal:ligand mole
ratio of 1:3.

On the basis of the decomposition temperatures, the following sequence of stability of these
complexes have been proposed : In(C3): <Ga(C3)s <AI(C3);. The thermal stability of the complexes
increases with decreasing ionic radius of central metals. The two endotherms observed in each
DSC curve of AI(C3)s; and In(C3); are due to the melting reaction of the complexes, which
probably exist as a mixture of geometrical isomers.

The peaks observed at about 1600 cm~! and 1490 cm ! in the IR spectra of the complexes
are attributed to Vi, C=0 and v, C=C of the chelate ring, respectively. The small ionic radius
of the central metal of the complex shifts the C=0 and C=C stretching bands to higher
frequencies.
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Table 1 Elemental analysis of the complexes.

Complex  Found (Calc.) Found (Calc.) Found (Calc.)
C/ % H/ % N/ %
AKC3); 65.67(65.53) 5.48(5.50) 11.66(11.76)
Ga(C3); 62.15(61.83) 5.21(5.15) 11.02(11.10)
In(C3)3 58.35(58.36) 4.81(4.90) 10.42(10.47)
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Fig.1 TG and DTA curves of AI(C3);, Ga(C3)s and

In(C3); complexes.

Heating rate: 10 Cmin 1 ;

Atmosphere: air ;

Sample mass: about 2 mg ;
Reference: a-Al20;3 ;

a: AC3);, b: Ga(C3); ,
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c: In(C3)s
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Fig.2 Plots of ionic radius of the central metal vs.
beginning point of the decomposition of
complex.

BOREEIF L 20%, BAORCERKEIZELT
FIRE L SRV MAOB R RICEE X THS
PRI ->THELDEEDNE, Ga(C3): &L T
i3, AU &) B BBETH - 7285, —HDORMEKIEH S
Rhrolzd, BEILENEON ol EX bNE,

KIZEHEEDIR AT I DWT600 ~4000 cm™! O
BHCHELAZ L 25, C=0DHEHE (v) (BT 5
Y 2081600 cm Ui, %L — FBROC-CI
1481 ~ 1495 cm M IFH BN L, — K, ¥L—FEOC=
O DEHEIRENZ 1597 cm™1 12, C=CII2WTiE1504 cm™!
2RO bN L, 22T, EHEOC=0IIET 2~ 7
ORER, EEAFORRIIHLTSay P LAEEZA
Fig.5 [IREIND &5 RBESMELO L, FRICLBE, 4
FrREORLNECAIOHEOY — 7 0B O EIHEEICE
BTN D, 2TOZEE, COHEOHEY, 14 %
FORL/NIVAIEFLERET5ANC3):#EIIBNT,
BLELh->TwaAIDEEZLND,

SEFARL 23 EEOHEEKE, TR LBEROKET
FOWETEONITLI LN TEL o220, TTIC
HEREEED Do TV ALa(C3) BLUF L — M (C3)
DERIIEDTHT, FROHDC=0DFELAEHTHEL /-
2P, La(CInEEROYT /Oy BILHAC0 DESHE
BEOFIIE1.264 AT, HIEIIHLCo0DEEEEIT
1247 ATRKERERER OG0l —FFL—
DAL, WiE (C—-0) P1316 AT, 8% (C=0) &
1261 ATH o7z, PEoZ & Xy SOE0Re L3
BEOHKIIBONTY, FL—FEMR(RBLTVS L
IR, ANC3):$5ETIE, FL— FBRIBLIE(RST
WBIZENRBENRT, Figs5D X ZERII o0&
EZohb,



R
. ' _ o 1500 T ) v v 20
DDSC g\/j pSC \f o _
— —
DSC {\ ] 250 ¢ \ { < L
025 f 15 k=
T ‘ g
z l (ﬂ—_—— a = 2 z
- g - 2000} 100 £
8] 35+ ! -200 3 &) -~
1) i
8 i E [ ! %
i 3750 ; 4 -160
6751 ‘ 2325 8 } o
Q
\ a
5500 " s . 220
B : . 450 120 160 200 240 280
5 160 200 240 280
T/ T T/ T
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