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<Abstract>

Several transition metal complexes, [M(L)X21(M=Pd(II), Ni(ll); X=Cl, Br)
are prepared with aminophosphine ligands such as 1,2-bis{(diphenylphosphino)
aminofethane{ PhaPNHCH.CH:NHPPh2} (L)), 1,2-bis{(diphenylphosphino)amino)
propane{ PhoPNHCH(CH3)CH:NHPPho (L),  trans-1,2-bis{(diphenylphosphino)
aminojcyclohexane{Ph2PNHCsHioNHPPh2}(1.s) and 1,2-bis{(diphenylphosphino)
amino}benzene{ PhuPNHCsHANHPPh:}(L4). The properties of these complexes are
charactenzed by optical spectroscopic methods including UV/vis spectroscopy, CD,
IR, '"H- and "'P-NMR together with conductometer and elemental analysis.
All complexes are stable under atmospheric environment. Catalytic reactivity
for C-C coupling between [M(L)X2] and Grignard reagents(RMgX: R=pheny],
propyl, buthyl) by thermolysis were investigated utilizing GC/mass, '"H- and
“C-NMR. When mol scale is 1:20 at [PA(L.)Cl2] and Grignard reagents, the
high catalytic activity for C-C coupling 1s apparent. The [M(L)X:2](X=CIl, Br)
complexes which have strong bond at M-P exhibit high vyields for C-C
coupling reactions. When the central metal ion is Pd(Il), the high catalytic
activity for C-C coupling 1s apparent. The complex coordinated with Br
shows higher catalytic activity for C-C coupling reactions compared to Cl.

Key Words - [Iransition melal complex, aminophosphine ligand, C-C
coupling, calalytic reactivity, Grignard reagent.
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2. 4 ¢

21 Al R &%

RE AL AAL7]H delA Vaccum line
#} Schlenk Technique®l] 2l& S8t}
Aol A3t CIPPhs, benzonitrile, 1,2-diamino
ethane, 1,2-diaminopropane, 1,2-diaminocyclo
hexane, 1,2-diaminobenzene, triethylamine,
PdCls, NiCly, NiBrs, Nil, NiClo:6H06 & 5+
Al oFe AlRElg oy, RE ful= dvbFQl W
MPo g AHAY F AA/F stol Byl
A8 31 T

gAY RE YE 2 AAHAES F9 7
7NES o]&3dle FA, FAdUYH. NMR2
Bruker ARX 300 MHz#4, 'H-, "C-NMR &
Aol A 7|EE8-AL TMSE &tal CDCle &
2 slo] 2Asgon, P-NMREAo|A 2]
ZleEAL 8 % HiPO4E v HLYM A
HEHLE 16PC FT-IR YA EFF=AlE
o] &-3la] 4000~600 cm ' HSlolA+= KBr Disci
ZAsd o, 53 fHLMd g9 600~200
cm ' W9l A= NujolE AHEE Csl 9
o] &3ttt HWAFF ¥ EFHLS Hitachi 320
UV/vis spectrophotometer 24, ¥ 4%4(C, H,
N)<& Perkin-Elmer Model 240°0. 24 4] 3}%
t}. =3 GC/masse| 2<%l Hewlett Packard,
5890 II(GC) / 5971 A(mass) 28 & AF&3}%
o GCY column+s HP-1 % FFAP(Carbox

2005 AH-8-&k3lt.

2.2 Grignard A ¢F9| 34

PhMgBrel §tA; Akl why®el upe} gt
Adstack WA ¥z gFA e THF 94.7 ml
¢} Mg 1.335 g (55 mmol; 10 % #}#)& Y+
b, 20 ¥ ARXE WRAA YAzl F
bromobenzene(PhBr) 5.3 ml (50 mmol)& Y&
AAAM A, ool wkZo] Z ZIgPE| =] ¢
oM QQE(LE FulEN AT 7l W&
o] z zlgEir) A&dte] 24 A AE HEGA
Fla A" 8N(05 M)E WAao A xyE}
of A}-8-3}%] ot

PrMgBr, BuMgBr2] §t4l; 1-bromopropane
(PrBr) 3+ 1-bromobutane(BuBr)& ©]-8 &}
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[Pd(L)Cl)(L=L;, Ls Ls La¥ [Ni(L)Xo]
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o] g@A-gAa HA&whg
2.4.1 Grignard A ¢F2] -3l a3
0.0605 g [Pd(L))Cl2] #&(1x10" mol)& 20
ml CHoClool] =o]la -78 T2 1A ¢k AbE|el A
WA A gole RS WA §Ad
GrignardA] ¢H(PhMgBr) £+9(0.5 M, solvent:
THF) 0.2 ml(1x10" moD)E& A4 H7}gv}
ool = =AM TR Ao A F7)FEA e
o] Z}SHA|HA Hzx H24 BQoz 3ty
HES-AlefS 25 H7eE § 0 ColA 24 A3
T WS A F Y, o]ju] £ HESMoR W
3t¥ich whg8AE 71d AFHAAE A s
80 ColA 24 AIEQH 71 @FAIA @i-g
A AR SEE APAHY, YL F2 2
Al gl HeM nArt E3E AEHE R
c}, ko] ¥ 89S H2AqA AY F538
ol fulE AAF F, o € Z(diethylether) &4
Z2519ch AlAl S-S F3A|HE (napthalene, 1x10 'mol)
& 713l GCE AT, YT WHew
0.0606g[Pd(L)Cl2] #E(1x10 “mol)ell GrignardA] 2
(PhMgBr)&  0.4ml(2x10 'mol), 1.0ml(5x10 ‘mol),
2.0ml(1x10mol), 4.0ml(2x10 "mol), 8.0ml(4x10 “mol)
2 &la] Z}z} QkgA|AA 1 AuE §2ls

2.4.2 [PA(L)CI21¢ Grignard A 2f¢] wh-g
0.0620 g [Pd(L))Cl) 2E(1x10" mol)¥} §t
1% Grignard A 2F(PhMgBr) ¥+99(05 M,
solvent: THF) 4 ml(2x10" mol)& o] & &}o
2.4.19] W& FAIA WA A HHEE Al
o] Wzl= 24.1004 ¢ W&} FAlSHC AAE
o {3 A &(napthalene, 1x10* mol)& 7138}
GC=M A =&kl ct. PriMgBr, BuMgBrel| o gt
k- FUSA AAAIHY. AR MAHAES
WA #(n-decane, 1x10" mo)E 7}8l GC
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o, §A-g4 FA 4S9 %%54‘31 e B
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(hydrolysis) Al 7|3t o H 2E& 7}8le] AMAE &
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HEY 25904 massd HEF vaes 747
Ri=154, R2=86, R3=114(m/z) & ey}, o]
wAE I Wl gko s biphenyl, n-hexane,
n-octane¥l & HAY F AU b g 'H,
"C-NMR 2¥EY9] 34 AI}E o] S
st whebA] @A g A F A g HEgo] o] gl

Yk

jid
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Scheme 1. cycle of catalytic reaction

Table 1. Yield(%6) of biphenyl in C-C coupling
between [Pd(1.1)Clz] and PhMgBr using thermolysis
mol of mol of R
[PA(LCL]  PhMgBr  Yicld©e) of
( x 10" mol) ( x 10" mol) e
' 0 44l
1.0 748
e 1634
1100 23.35
| 200 92.03
_ 40.0 92.14
a) LeHEID #AEel FR(PAL)CLl=1x10" mol)E

7o 5 %k 9

Table 194+ Grignard A]2F(PhMgBr) 9]
d& WA ZIHA FAEL FulF A4S A}
sty doA] & F UX 'f*l PhMgBre| s
w7k ZEe] 20 wigl 2.0x10° A}-8-3}%]
S W Hdlel Fo)l g3E Yehdlar o, o)
M BE AgeAM  Grignard A 2H(PhMgBr) 9]
F& ZHE-9] 20 v mol Wi &o] WEEA]Z ),

Table 20l 4+= [Pd(L)Cla] 2} 3} PhMgBr
o] wh&ol 9%t hiphenyl AA #S e

mol-a-
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A~ = =

Hl Li, Ly, Lad® 582 90 % ool e
. 149 A9+ 4561 % oAU}

Table 2. Yield(%) of biphenyl in C-C coupling
between [Pd(L)Clz] and RMgBr using thermolysis
compared with 5"'P(ppm)

e Yield( % )" §3p

VS pnMeBr PrMgBr BuMgBr (ppm)
4.96 trace trace

[Pd(L;)Cl2]  92.29 15.97 15.82 325

Pd(L2)Cl2] 93.35 16.83 17.01 34.1

Pd(L3)Cl2]  91.28 7.33 6.03 65.8

Pd(L4)Cl2] 45.64 0.70 0.70 79.4
a) ¥etE((l) &S] Fxg 7|88 %

b) [Pd(L)Cl]=1x10"* mol, RMgBr=2x10" mol

Table 2014 YeElG @a-ghAa BRI FHEZ
oj A AAES 42 LA L& 7FHA A
Hodr) o] A [PAL)CLIe] “'P-NMR #}i ol A
opu] = 2Wo] ZHe= S UHP)e] 6" P(ppm) ik
o] =325, 1»=34.1, [3=65.8, 1L4=79.42] ' 35}¢}
FL AAAE e, ojp|:¥ A gIHES
2o A+ foinle FAEFE°] Li=ethane,
[o=i-propane, Ls3;= cyclohexane, ZL¥|il L4+
phenyl® ¥ o t}. upepr] L~Ls7HA| = o] 3!

A w2 88 Yel A9 phenyl?! Livo F
&o] yray o)y sp’ Aol @ atel o

A gle] o-AAF &st ofskA AL A
o Azt w MP-NMRE‘J Ao A %) Rkt
o]g] g AlA 2 w|Fo| H uf gA-gA HA| &
NE-g-o] #3)s]7] 9 5]]*1‘: Scheme 19| A ¢} 3}
o] M-X¢| #Hgtel sl it Grignard A2
R 717} ZAstEo] M-Re] AAdH= FHEA
2E2)2 AAA HY, 2 AT BSTH

R-Re] AAFo] A €} olgfd A2 L,
g7t g 7|Foez AYsiAbH < 99 Mz
ezt 45 34539 A 4 AdA 717t
BEtE R trans-G g M-X¢ ZAFA 7|7}
oFslA & zlolw M-Re] A€ #&E(2)o] B
o] MAEY AEHoz Qo HMARHL7 7+
PA(L))Cl2]8l 74 ol A] ©A-%ta B A&
o] AAgo] 7} wWrla AYWdE 4 Ao
dsjz] v E T3 ©a-"dar HAF
- M-Xe] sfjg]ol] oslo] A o] AAGH

010 I oo rl:‘:}
d

char & 4 Qo M-X¢ AFAM7IE trans-
Fe-E AT ¢ dAbol x| §E 3}8HF
o Egct o2& YP-NMRe A& s|AdA
Ebyt Q1 f1zke] MAAES ZaAdy A YA
gkt

[Pd(L))Cl2]ell  Grignard Al ¢F(RMgX)2e] R
718 YE2A o] WA F Ao YA F
& Reo| phenyl, n-propyl -3 n-buthyl® n}
) H A ﬂ?‘ﬂ B2y, ol g A A A
ol F4o) phenylel A§d 499 w53
B Eka~o ""“‘{}‘ ol Aulell H]&te] n-alkane©| +
o ZAgstH p @A FA7F 5% ¢ 77t
AA M-H 4dgle] 49-25 B-elimination©] ¢
oji} alkeneo] AAH = HAbE e Yol F7bE
o2 FHe wIgle] AAHHE @A-H4
A -gHkg-o] A Fol A EFAE ASE A
g o]y UuwkA APAFa} Q) x) Fh,

Table 32 79 28 & A= Lt L7k
Agte YD 3=, [NI(L)X2l(L=L), La X=
Cl, Br)el Grignard Al2FH(RMgX)& HHEA|Z
F dafle] oz AL hiphenyl A &2 <
& GCE AF3to 53U

Table 3. Yield(%) of biphenyl in C-C coupling
between [Ni(L)X2] and RMgBr using thermolysis

Yield( % )

Catalyst 5 MgBr PrMgBr BuMgBr
Ni(LOClk] 3470 9.10 9.19
Ni(L)Cll 1905 656 6.65
Ni(L)Br:) 6264 2149 1956
Ni(L)Br] 3187 2002 1701

a) YA L 558§ 7|15208% %
b) [NiL)X2]=1x10"" mol, RMgBr=2=10" mol

Table 29} Table 3°lA] gt= Lo] A
[PA(L1)Clz19F [INKL)Cl]e] A2 F-& vastd
U2 ZEoA dojzl Aol HHM S
t}. YP-NMR 29 E#oAl [PdL)Cl]e &
"P(ppm)& 325 ppmel AT [Ni(L)Cl]2l 75
429 ppmo.ZA YAUID) w53 Q1 LApzre
TaA%Ael HwelEd) 53 < fxHe
AZAlo Ml ] ofstw YA A&
A 2tEe] fEAdel 1 F AR AR
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Aol we} A ko] @Wol] FrlsldaE ¢
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