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Abstract: New type dioxygen bridged complexes of palladium were prepared by using KO, as a source of
superoxide ion(O,”). The method is completely different from the traditional one which has adopted the oxi-
dative addition of molecular oxygen to prepare the dioxygen complexes. This reaction proceeds via
nucleophilic displacement followed by electron transfer reaction. Three new type dioxygen complexes of pal-
ladium having amine ligands were prepared and characterized by the application of the reaction of O,~.
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2. 1. A|eF 4l 7{7]

R4Ee THNE 4% ABEe ouR
(N, N-dimethyl-2-methylallylamine, N, N-dimet-
hylbenzylamine, N, N-dimethyl-1-naphtylamine)
B Btk S3A1%S AASA g 2=
AHg-3ow], PdCL9} NaCle Fifigest e
a2 AHg-33, KOy Aldrich A& A4
7158kl A Hk AR 3k A8 3o m, CH.Clx
Wbl AFE 5% NaCO; 8oz AF
i CaCLZzA A= F FFHst] A&
=gk CHOHS FIriige AFl F9 CaOF
Y1 tA8RA7IE SRS F ASRen,
benzened FAiZE A|FE conc-HSO, 0.2 7
@t Na,COTgd o2 A=A F CaClLEA
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Azxsly Z7FAZ F AH4-3ed, n-hexaned
% AE& NaF4 2tds CHBr& 7}
g F FFHs AHg Yk

71718 AL4& NMRE Varian EM-360
4, IRE Perkin-Elmer 13108, 94224(CHN
ananlyzer)2 Yanaco MT-3& 281 §3L&
Gallenkamp 4A08752 A}-4-3}e] &3}

2.2. @avim Eels zEiEE(1)2] 8

[Di-g~chloro-bis(N, N-dimethylbenzylamine-2-
C, N)dipalladium(11)], 1b2] 344

dstdelF 1174 mg(6.62 mmol) 3 FshiE
§ 775 mg(13.26 mmol)& =gk 60 mle] &
gA]7]m A 3A17F mubgch. 3X|7HF
TUE 2GS of}sla, oJFfFel
N, N-dimethylbenzylamine 181mg(1.34 mmol)
& AA3] H7IgE F ALelA s, ubs
gole demye Fioz wWalv 47
WEo] AT 2% AAEE el
g4 =AA 1771mgs AUt oS, Wiz
n-hexane?] &£ 4Mo 2 AQAAL Y3l 3
Mzelg 24 1bel #AsHFE  1380mg(2.50
mmol) & UM FEE 1 76%, wHEAH:
182-185C).

ol9jzk-e el 2d}o] [Di-z-chloro-bis(2-
me-thoxy-2-methyl-3-N, N-dimethylami-nopropyl)
dipalladium( [ )], la2] &4 AA(FSE :85%,
Fal§4 1 128-131C)5} [Di-gchloro-bis(N, N-
dimethyl-1-naphthylamine-8-C, N) ldipalladium
(ID] 1co] FA=zE AA(FTSE 1 45%, +
-4 1 >3000)& FAg

2. 3. AtaTim HEHs ASIstE(2)9) &Y

[ Di-p-peroxo-bis(2 —methoxy—Zﬂ—’methyl—S -
N, N-dimethylaminopropyl)dipalladium(] )],
28] 44

ojg] Ax2A A§g 100 mle] F2uit F
2tA304] KO, 1443 mg(20.32 mmol) S FH3
¥, AZAA g3 10mlz A d5A]7| 2
, 78Tl A mutgct lae] Gavta 23}t
% 554 mg(1.02 mmol)& AZFX|7] I3}
20 mlzA g3 7I AAE] HrMgE F, 34
7 maehd Wegde HHonNE o

43t A3d A 1%, 1992

2l
Mo Wyl whg4AS AL JH FelA
o7}sle] wimkg-o] KO, % ubs-Ax) A3
KCi& AA}. AFfde d5F5 st A
AAst]  e:WAMe =ZAAH  491mg(0.97
mmol)& Al L WlAF n-hexaned &
Fodoz AAAHE st FY e Aa
7ba 235HE 419mg(0.83mmol)-& (5
58 1 83%, ¥3%A 1 125-1267C).

Anal. Caled for C,HuNOPd; - C, 33.28 ; H,
6.34 ; N, 5.55; 0, 12.68 ; Pd, 42.16. Found : C,
32.32 ; H, 6.68 ; N, 5.23.

o]9} z+e- whyol 23l 1be] At 3}
§% 553 mg(1.00 mmol)3 KO, 758 mg(10.68
mmol)-¢ EHEd 0miF ALEY7)eA
24)7k2) ubgo g A FAke] [Di-y-peroxo-
bis(N, N-dimethylbenzylamine-2-C, N)dipalladium
(1] 2b 391mg(0.76mmol)-& AUHFT5E :
76%, ¥8§4 : 188-190C).

Anal. Caled for C,gHuNO.Pd; : C, 42.12 ; 4.
68 ; N, 5.46 ; 0, 6.24 ; Pd, 41.50. Found : C, 42.
43 ; H, 5.07 ; N, 5.19.

w3k olejzke Wiy 2]Fte] 1co] Hastw
25138 314mg(0.50 mmol)} KO, 767mg(10.
80 mmol)& g3lviedl 70ml F, A4E-9]7)q
A 24x17ke] wigo2  FARel  [Di-g-
peroxo-bis(N, N-dimethyl-1-naphthylamine-8-C,
N)dipalladium( I1)7, 2¢ 206mg(0.35 mmol)& <1
AHF58 1 70%, 3834 1 >195C).

Anal. Caled for C,HzN;0,Pd, : C, 49.25 ; H, 4.
10; N, 4.79 ; O, 547 ; Pd, 36.39. Found : C, 49.
84 ; H, 4.49 ; N, 4.45.

2.4 47l EHels AEEE(2)n gat
(2N-HC)THe| B0 2|t g4t Baks =t
-?-I-E"%(l)gl A
[ Di-p-peroxo-bis(2-methoxy-2-methyl-3-

N, N-dimethylaminopropyl)dipalladium( [ ) ],
2a 227mg(0.45 mmol)-¢ WAl 30mlel] &)
7132, 2N-HCI 5mig} A&el4] 30% wuhsia
Hhg-gol e Ao giE FHow Wy
% WA 9 2N-HCIE 73t Aste] 3349
Z7AA 242mg(0.45 mol)& dgdc}. t)L- Wi
7} n-hexane?] EFLHo 2 ANAAL 33}
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g anatol  [Di-y-chloro-bis(2-methoxy-2-meth
yl-3-N, N-dimethyl aminopropyl)dipalladium
(ID], la 201mg(0.37 mmol)& FYcH(F=
£ 82%, B3l§4 :127-1307).

Anal. Caled for C,Hi:N,O0,CLPd, : C, 30.
89 ;H,5.88;N,5.15; 0, 5.88 ; Cl, 13.06 ; Pd,
39.13. Found : C, 31.44 ; H, 6.13 ; N, 5.06.

olsh ke whel SJshe] 209) Absbw %
3}3HE 287mg(0.49 mmol) 2 25§ 1co| d4
7k #ZA33HE 281mg(0.45 mmol)& A}

FE5&; 94%, ¥§3 1 >300C).

Anal. Caled for C,HuN,CLPd, : C, 46.17 ;
H, 3.85;N, 4.49;Cl, 11.38;Pd, 34.11.
Found : C, 46.45 ; H, 4.01 ; N, 4.58.

3. Znt & nFE
SLEAZA AHEFe 35F2] ofvlo] wigld

Havha dehE 2522 Copest 19 354
FAE 2§ g o 2 FAAFHcH20—-21].
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H3C CH3 HaC CH3

a b c
~ £

~

479wl Sstel YA Ah AAYE

[NV

2% AXAAA HAEH, AE Ax EH47)6A

£ AARe) wEo] FFssich. Aba A5HE 2
o) $5% % 717184 2342 Table 14 &
Algeh =g 1 % 29) NMRAHEHS ¥
g Zlo] Fig. 1, 2 2 3o|t}. o]5¢] NMR ~ 4
ey o5 o] A7) Fig. 19 A9,
1.15ppm(singlet, 3H, -CH,), 1.95ppm(quartet,
2H, -CH,-), 2.52ppm(doublet, 2H, -CH ,-),
2.60ppm(singlet, 3H, CH,-N-CH,), 2.85ppm
(singlet, 3H, CH:;‘N‘CH;;), 3.25ppm(singlet,
3H, -OCH,)¢]™, Fig. 29 79 2.64ppm
(singlet, 6H, CH3'N—CH3), 3.73ppm(singlet,
2H, -CH,-), 6.70-7.20ppm(multiplet,  4H,
aromatic)e|t}. Z2]a Fig. 3¢ 7$+= 3.
26ppm(singlet, 6H, CH,-N-CH,), 6.90-7.
70ppm (multiplet, 6H, aromatic) o]t}

o714 of= wiet zFo] Abavlw FebE A3}
2 204, ol RS ZTEEC] Javt
o Zehg AYE 1o wistd o AR
(high magnetic field) Zo & o|%3l1 )L o]
gal=zmt, 29 Y= F ). ojRery
B (2)A)8] ubgelA ztsel= A3 wsis)
s o T ok

us, Ak gebg ASEE 28 94
(2N-HChe.2 Ae)@ Ast, #5+d4% 2= 3
A (H0,) 8 HASRAA 2700 o gt
Hdavta Z3ige 12 Hgsgc. ojd 1Ay
3= Fasleass 2 0 © A A (lodometry) ol
osted P oz sels}edrt.
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Fig. 2. Proton nmr spectrum of 1b and 2b(in CDCl;-TMS).
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Fig. 3. Proton nmr spectrum. of 19 and 2c(in CDCl;-TMS).

Table. 1 Dioxygen Bridged Palladium( II ) Complexes Having Amine Ligands

Sub- Product| Yield | Color | dec. temp. NMR(§) CHN(%) Molecular
strate (%) ) in CDCl, Caled(Found) Weight
Caled(found)
la 2a 83 |yellow | 125-126 |1.15(s, 3H, -CH;) C:33.28(32.22) 504.8
~ needle 1.95(q, 2H, -CH;-) H:6.34(6.68) (510)
2.52(d, 2H, -CH;-) N:5.55(5.23)
2.60(8, SH, CH3“N_CH3)
2.85(s, 3H, CH;-N-CH,)
3.25(s, 3H, -OCH;)
1b 2b 76 | yellow | 188-190 | 2.64(s, 6H, CH3—I{I—CH3) C:42.12(42.43) 512.8
needle 3.73(s, 2H, -CH,-) H:4.68(5.07) (520)
6.70-7.20(m, 4H, aromatic) | N:5.46(5.19)
lc 2¢c 70 yellow >195 3.26(s, 6H, CH3—I{I-CH3) C:49.25(49.84) 584.8
power 6.90-7.70(m, 6H, aromatic) | H:4.10(4.49) (580)
N:4.79(4.45)
/0\ c
LPb PdL + 2N—HCI —222%2¢ 5 1pd pdL, + HO, 3)
\ / rt, 30min \Cl/

1
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