TR - TREE
E3IE - FRIE

STFUIIE RSy DRERIEERD
ERIFRICL S 7

‘Estimation of Copper Deactivating Activity of Diacylhydrazines
by Multiple Regression Analysis

AL SIS
Toshio YOSHIKAWA

Abstract
Diacylhydrazines have copper deactivating activity for polypropylene. The multiple rcgression analysis was made to

estimate their activities. That is, sixty-two diacylhydrazines were synthesized and their aclivities with other physical
properties were measured. Among the calculated equations, a second order equation of five physical properties

provided the highest accuracy of estimation. Thus,it was shown that the mulliple regression analysis can be used as a

screening test for copper deactivator efficiency.
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Table 1 Structure and property of diacylhydrazines

Acyl Groups of DHZ * Agl | Tc J mp | mw| v oIT
No. days | °C °C cm=1 | kd/molK
1 | Cinnamoyl-4-HOBz 556 | 1258] 261.6[ 282 3250 0.028
2 |4-NitroBz—2-HOBz 53 | 1296 282.8| 301| 3265| 0.072
3 |4-PhenylBz-2-HOBz 49 |'128.8| 291.3| 332 | 3304] 0.084
4 | 2-Naphthoyl-2=Naphthoyl 48 |'1326| 246.8| 340 3748 0.102
"5 14-PhenylBz—4-PhenylBz. | 40 | 131.3[306.1V°356| 3254|0080 |
"6 |4-NitroBz—Tsonicotinoyl |40 | 1272{ 2455 7286| 3178 0077
7 12=Naphthoyl=4=HOBz ™~~~ 7| "40 " |125.7] 261.7| 305| 334711 0.086
8 |4-MeOBz-Isonicotinoyl 1739 126.0] 199.41 273] 3271 0078
9 |2-Naphthoyl-2-HOBz 38 | 1330|2445 306 3312| 0057
10 | 2—Naphthoyl-Isonicotinoyl 37 128.8] 171.3] 290| 3220| 0.058
11 |4-MeOBz-4-MeOCOBz 37 | 1253 219.21 328] 3271| 0.076
12| 4--MeOCOBz-2-Naphthoyi 35 | 1325] 2281 347] 3227 0.087
137 14-MeOCOBz-Cinnamoyl 35 | 1265] 203.7] 324| 3196] 0.079
14| 4-Naphthoyl-Bz - 35 | 1256 197.3| 277 3207| 0.117
15 |4-NitroBz-Bz 34 | 130.7| 2405| 285] 3204 0.077
16 | 4~-MeOCOBz-4-PhenylBz 34 1298|2645 374| 3227 0.101
17 | 4-PhenylBz-Bz 34 |126.0| 224.9| 304 3256 0.071
18 | Cinnamoyl-2-HOBz 34 125.4) 278.8| 282| 3200| 0.085
19 14-PhenylBz-lsonicotinoyl 33 132.6 209.6{ 317{ 3194| 0.088
20 | 4-MeOCOBz-4-MeOCOBz 33 | 129.9] 294.3| 356| 3218 0.080
21 [4-MeOCOBz-Hydrocinnamoyl | 33 | 126.2] 199.7| 326| 3196 0.075
22 |4-HOOCBz-Bz 32 (1347 297.2| 284 3218 0.247
23 | 4-MeOBz-2-HOBz 32 | 129.2| 276.2| 286| 3310 0.094
74 |4-NitroBz-4-MeOCOBz 32 | 126.7] 271.2! 3431 3190 0.081
25 [4—tert-BuBz-2-HOBz 317 | 132.0| 2366 312| 3227 0.067
'26 | 4-MeOBz-4-MeOBz 31 | 127.3|227.6| 300 3212] 0099
27 |4-MeOCOBz-2-HOBz 30 | 133.4|236.8| 299| 3252 0.090
28 14-MeOCOBz-Phenylacetyl 30 | 1283|1910 312| 3191 0.089
29 [4-PhenylBz—4-tert-BuBz 30 | 12331 286.5| 372| 3209 0.057
30 | Cinnamoyl-Isonicotinoyl 29 128.8| 232.7| 267| 3227 0.087
31 |4~MeOBz-Bz 29 1121.6] 192.4] 270| 3200| 0.067
32 {4-MeOCOBz-Bz 28 | 126.2| 190.6( 298| 3225 0.073
33 | Hydrocinnamoyl-2-HOBz 28 1256.5| 214.4| 284 | 3215| 0.091
34 |4-tert-BuBz-Isonicotinoyl 27 125.2] 220.1| 297| 3221 0.071
35 |2-Naphthoyl-4—tert-BuBz 27 | 1245|2513 345| 3217] 0.071
36 |4-MeOBz-4-tert-BuBz 27 | 1242 233.8] 326] 3209| 0.089
37 | Cinnamoyl-4—tert-BuBz 27 | 122.0] 243.4] 322] 3213] 0.065
38 |Bz-2-HOBz 26 . | 1282|2593 256 3306] 0.093
39 {4-NitroBz—4-tert-BuBz 26 127.3| 226.0] 341| 3287] 0.067
40 | Cinnamoyl-Hydrocinnamoyl 26 12521 216.0{ 294| 3202| 0.077
47 |4—tert-BuBz-4-tert-BuBz 26 | 124.7| 285.2| 352 3232| 0.074
47 |4—tert-BuBz-4-HOBz 26 | 123.7| 251.7| 312] 3237| 0.051
43 | 4-MeOCOBz-Isonicotinoyl 25 | 125.3| 226.2] 299 3196| 0.084
44 {4—+tert-BuBz-Bz 25 | 123.1] 2509 296| 3196 0.087
45 [4-HOOCBz-Acety! 24 |133.0| 283417222 3210 0.244
46 [3-MeBz-4-MeBz TV 24 V13261 2555 268 3208| 0.064
‘47 | Cinnamoyl-Phenylacetyl 23 1372/ 229.4| 287| 3200] 0.108
48 | Cinnamoyl-Cinnamoyl 23 112982783 292| 3200 0.078
49 |4—tert-BuBz-4-MeOCOBz | 23 | 126.412665! 354| 3213 0.068
50 | Cinnamoyl-Bz " "3 | 1214] 27021 266 3218] 0077
51 |Bz-Bz 22 | 132.6| 244.0( 240| 3250 0.081
52 |4-MeOCOBz-Acetyl 22 | 122.2|2135] 236| 3200{ 0.085
53 |4-PhenylBz-4-HOBz 21 | 130.5| 215.1| 332] 3250 0.091
54 |4-MeBz-4—tert-BuBz 18 | 120.2| 2245 310| 3211| 0.044
55 | 2—Furyl-2-Furyl 13 | 1286 2353 220 3154| 0.067
56 | Hexanoyl—Hexanoyl 73 1218|1615 228 3221| 0.084
57 {4-HOOCBz-Cinnamoyl 11 1240 290.0] 310] 3198| 0.143
58 | 4~-MeOCOBz-Lauroyl 7 119.2| 155.9| 376 3210] 0.100
59 | Cinnamoyl-Lauroyl 5 1204 178.1| 344| 3204 0.101
60 14-MeOCOBz-Stearoyl 4 119.8) 150.1| 460| 3200| 0.082
61 } Cinnamoyl-Stearoyl 2 120.0| 166.2| 428| 3206 0116 |
62 | Stearoyl-Stearoyl i 119.2] 138.1| 6564 | 3229 0171
* Bz= Benzoyl Me= Methyl Bu= Butyl
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Fig.2 Estimalion of aging lifc of PP by eq.E.

Eq.C TIER2" =0.5149 TTFIWKEEED TR I F]E

L7=.

Eq.El32 TORMAE (Tc, mw, mp, Q/T, v) ZfiH L7z
ST2KRNTH 5. LEEK R

iU 7z,

=L 2r
2 15

DR2" =0.5707 (E 1)

LR o#ER%FIH L T DHZ ORAREHI X L T EER
SN EISHT 288, B Te, mp, v, RUQ/T % BiizE
U, mw& EBITEQEIRAL TAgL DT HfE =Bk 5
ZENTES.

Table 1 D DHZ O 4hfti % Eq.EICRA L TAgL OF
gz L. CoTIME, AERPITRINTNS
AgL DFYE & DA Z Fig. 21TR L7z,

XS DENDH DI DFEERADIEIZDH B M, Eq.E Zi#EHl
UBEER DI A 7 U—= 2V F A b & U THRER IE
HoFiichTEs L BbNs.

4.4 &

SIS I 2 T30S 5 EENR TSR FIEH O Z X
BT ECE D TTFIREEDEBRICH R ENS.

32K E4FTL2ROEREFINCIERZ” > 0.5 TFIEE
W TRW) GEHICASZHONE SN/,

55T 2 REEFRDSRE LZsER O THRE O TF U E
ZHEZXDI LMol

ilBt DHZ 12D W T, Agl DZEE & Eq.E 12 & 5 F il
DH IR Z WA TRUIZ.

Eq.E /M Lz EER ST I3EN ILIERDO X 27 1) —
ZUFAMIRIATES L EDbNS.

51 FISCHk

1) Chan, M. G. : Oxidation Inhibition in Organic Mater-
ials, 1,225 (CRC Press Inc.,1990)

2) Miiller, H. : “Plastics Additives, 4th. Ed.”, Hanser
Publishers (1993)

3) FHNMgE, AEE—B: <7 TS~ 7,10 (3], 143
(1998)

4) A, SRIENLL) - BT, B (1998)

5) WERES . “SERMTOEE (L))", BRECELL (1996)

(%3 1343 B198)



