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Table 1 Synthetic Methods of Copper (1) Complexes

complex method solvent rel,
[Cusl p-dppm )z ( u-S1 I PF, b2 replacement MeOH, {CHs).CO [3}
[Cual pdppm)z( u-S) I PEe b « CHCL: replacement MeQH, CHLCl; [4]
[Cual p-dppm )2 p-Se 3 | {PFolz replacement (CH,).CO ]
[ Cus| u~dppan | 2| u-0:CMe ) ] [BF4] addn. THF 171
[Cus{ pis-C=CPh):{ u-dppm| 3 }[ BF: ] replacement CH:0H, CH:ChL [8}
[Cual(dppm] 2 (C=CPh}:] [BF,] replacement KOH [9]
[ Cus{dppm hr{ g-OH} }HBF. )2 replacement CH:OH [10}
[ Cuz(dppm b2 NOu) HNQs) reduction CH.0H [12}
[Culdppm} ltfac) |2 reduction CHCL,;, THF [14}
[ Cuz(6-"BuSidmepyS) 2 dppm]z] electrochemical CH.CN [1s5}
[ Cual p-SCekiye ) ol dppm )2 ] electrochemical [1a}
[ Cus(PPhz)a(dppm]z JuMeCN addn. [17}
[ PLz{ dppm }:CL:CuCl } addn. CH:Cl: [19}
[ Cuz( p-dppm 1} [BF4]z addn, CH:Cl: [21}
[Cu(dppm) (phent ]2l NOs): replacement MeCH, CoHe [23}
[Cua( ga-Cl}2( p~dppm b1} [BF,} replacement THF, CH.Cl: [30}
fCurd ga- p'-C = C'Bu) (dppm ) 1 {PFs )2 replacement {CHy },.CO [34}
[W'51Cus(dppm]3](PFaJ addn. CH:C1: [41}
5 Bl [Cm(,w-dppm} 2 ,U-S} 1 (PFs) 2", i [Cu‘(ﬂ" [Cu{C=CPh){dppm) 1.

dppm} :(x-8)] (PFs) » + CH:CL™ /& 7 [Cudppm
(N0 )] 2B B9 MeOH /CH.CL # ¥ h0 A. NHLPFs T
CS, M8 . [ Cu(p-dppm)2(MeCN) 12 (PFs): B9
B P A LisSe 4 B [ Cud( p-dppm) 2(pe-Se) ]
(PFe)2'*,

Josefina'™' 4] [ Cuz ( u-dppm) :(MeCN)} 1:(BF.) 2 B
THF HREMA MG EE LL BadE, SdERK
5 #l & {Cuz(p-dppm) 2(p-L-L} ]+, [Cwf p-dppm) 2
(p-L-L) 2] * [L-L: mpyo(6-methylpyridin-2-olate ), dm-
pz(3, 5-dimethylpyrazolate}, ( p-MeCsHa)2Na, 0.CMe]
LS HESY.

EAREEHT, B EHERMNTHESHREER
RS 4 (B 1), [Cuz(u-dppm)2(NCMe),] [BF.]: &)
CH.CL/MeOH ¥ ', A HC=CPh 5 KOH B}
He g 1:2 Bt 18 [Ca(C=CPh) (dppm}]; ZHER
% 3: 4 $198 [Cus(C=CPh) 2 (p-dppm) 3] [BF.1; B
E 2 THY, ME g [Cus(C=CPh) (p-dppm) ]
[BF.l., S5t 8 B9 LiC = CPh M 4% [Cus(C = CPh):
(pt~-dppm)a 1 [ BF. 1'% %1, 0] 0L, Fz o % (i) B L (90K /[ F10
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Table 2 Structure Data of Copper (1) Complexes

complex space group  candigurabon Cu-Cusd e,
[ Cusl p-dppm bl g1a-8) ] {PFe )z C2f e CuPS X B69(L) ~3.128(1) 13]
[ Cusldppm}z{dmen)  pa-C1){C1) ] Pain CoCIN 3293011 110}
| Culdppm }{NO4) ]2 Ci/e CuPN 3, 17004 [123
[Culdppma}Br], Pai/e CuPN 3.043¢61 -3, 255051 [13]
[Cu.d PPh:laldppmnt:) PT CuP 3.106(2) [17]
[Cuzl OCLL(OH )20 dppm) -} P1 CulP  2.846(1) 18}
[ Cu:idppm);[phen):] (PFsl2 P2 CuPN 4.74242) [22]
[ Cu:(dppm )21 02CCH: ) | BF. Pl CuPi)  2.7883(11) [25a]
{ CuS:CTdppm]: Peon CusSP 3 24613) [26]
[Cu(C.CPh}dppm]: « H:0 Pliin CulbP 2.994.2) [28]
[ Cusl s- 7'-C= C'Bu )2- { g-dppin )a{ gr-CH ] {PF } P2in CuPCIC 2 754(2) ~2.927(2) [314]
[Curl - 77-C= CCaHC1 L3-8 ) - p- 77 -C=NCHCs-4 )2+ { ge-dppn ) 2] [AFL ] Plia CuCP 2 497(2) -3, 294(2) [32]
{Cw{dgpm t11OH) ] {BF:]2 Pl CuPD 3. 12012) ~ 3. 322(2) [33]
[Cun pra- 7 -C=C'Bu) {dppre ) 5 ) { PFe )2 PL CuPC  2.910(1) ~ 3. 175(1) [34]
| Coel geasdppri el gee-PPh ) 1(BF. 1 crre CuP 2B225(9) - 2. 4451(1)  [37n]

/\ /\
P/\P P P P/\P ! ¥ |
I I ARV EN | | "\
—_p —— M— M M M M —=1 M—
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Fig. 2 Confignration of binuclear compleses

B3 CuP.C: AR R (A) TR (B)
Fig. 3 View of Cu:PuC: ring showing boat{A) and chair(B) conformation
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Fig. 4 Examples of side by side{ Al and A-frame {B,C.D}
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Fig. 5 Structure of [Cuz(6-'BuSidmepyS 2! dppmi:]
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Fig. 6  Siructure of Cuz[OC.CLIOH [:{dppm};

ERRED
Josefina Diez™" Yam!" I FIFE 1O 1E T — &
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2 fIESYHHHERE
Table 2 Structuore Data of Copper {1} Complexes

uoniplex space group configuration Cu-Cush ref.
[Cue( pedppm)al 4-3) [ (PFn}2 Cee CuPs 2 86901) ~ 3, 128BI1) 131
| Cuztdppmt:{dmen ) ¢ ge-C1){CT) | P/ n CuCIN 3,293t i HI]
[Cu¢dppm} (NOsj [ C2/¢ CoPK 3. 170(4] [12]
| Cutdppm }Brl. P2,/ ¢ CuPH 30436} ~ 3. 255(5} 113)
| Cuud PPh: ) i dppma}] Pl CuP 3 106¢2) [17]
{Cus| OC.CL(GH} [+ dppm):} P1 CuOP 2. 946(1} 18]
[Cu:(dppm):{phenjz](PFo]: Plhitc CuPN 4, 74212 122
{ Cuzidppm)={0:-CCH:) ]BF. £1 CuPO  2.7883¢Cil} {25a]
[CuS:CTdppm |: Peen CusP 3. 2461 3) [26]
[ CulQ:CPh)dppm]s « H:0 P2/ CulP  2.994(2) [28]
| Cust - %' -C = CBu)2- | ge-dpprm ) gea-CH ]| PF.] P2/a CuPCIC  2.754(2) - 2.927(21 [31al
[Cusd gs- 7' -C = CCaHCHy-4) - = ' -C=NCoH(CH -4 }2- | gr-dppm 51 [BF(]s P2/ n CuCP 2.497(2} - 3. 29442} [32]
[Custdppm){OH}] [BF . P CuPCG  3.120¢2) -3 32242} [33]
[ Cusl pa- *-C ='Bu } (dppm}s 11 PFa) 2 Pl CuPC 2910411~ 3. 175(1) [34]
| Cus{ ppa-dppm)ad pa-PPRY 1{BF4 )2 C2/ e CuP 282159} ~ 3, 4451( 1) {37}
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wen -C=CR(E 7C), (3) pm-n'-C=CR, wpm-Cl{H
7C) fENRCR . BT Cusl p-n'-C=CR) BTk
, Cwsl pdppm) AR A IER — R =¥ & HH
B, ERESWE= TP ERTAERSE.

R

]

! P I /1 \
. - L Co
~ (_‘ O T
(“ux”\F //Q\ Lol
Cu J
e b N/
X
A B C

{X =ClL C=CR)
B7 Z#Rs58HLAET
Fig. 7 Configuration of trinuclear complexes

[Cus( pa-n'-C= CPh) 2 p-dppm) »] [PFe] ™' 054

fIonE 8, HAME 7 CHESR, C=CPh Ll g EAHE

ZAHET. BMEEFEMEmERAYR,. %

A [Cus{ ga- ;i-C=CPh) 2{ p-dppm} 2] [BF,] ') #J

[Cus{ edppm)s{ pa-Br}-1", EEFPREF UL w B
A=A T

B 8 [Cuslpa-m'-C=CPh)d pe-dppmbs] - ¥y
Fig. 8 Structure of [Cun( - n'-C=CPhlzd p-dppm}:]*
Josefina Diez R IBE T T R AR E MR
WU [Cuslpa-n'-C = CCGHCHs-4) ol p-n'-C =
NC:H.CHs-4):(dppm )2 ] [BF4]2, C = CC:HiCHx-4 Ll iy
B =4I T T C= NCHCHoed ML o 458
AR O,
=% [ Cusldppm)3( OH) 1[BF. 1"y 255 ([8 9)
PIER, OH LUAIE w BAHRIIHET, #HE
FH =M, (Bl TFEEL FRETS CQWET

F9 [Cusdppm}):OH)][BF.]: A1 ¥ E518
Fig. 9 Crown arrangement of [Cus{dppm},(OH} [[BF.]:

AMFMMER (Cu---FHTFHEKS 0 2888um).
Cu-Cu BHEIH 3. 120(2) ~ 3. 322(2) A, LA A FEHE
2R # . [Cusldppm)s( - n'-C=C Bu') ][ BF.].t*! H
[Cus(dppm)} i ga-9'-C = CPh) | [BF.]. P25%5 5 It
Fl,
2.3 SEEEW

EHRYEEEUE RSN, InS%E BRE
WUSh.r]%o

P [ Cusl p-dppm) o p-8) ] { PFs) 2 - CH.CL'M &
([ 10) 2 DBA, WS T, dppm 2T
#HEmEE LT, Bl TREE T e Cu
( p-dppm) a( 2-8) ] (PFe) 221, [ Cusl p-dppm) of p-Se ) |
(PFe) 2!, [Cuyd dppm) 4( CSq) 2] B¢ [ Cunadl -dppm ) +
{ - ' p*C=C)] (BF:} o' # [Cusl pa-dppm) o paa-
PPh) [(BF.)."™ i &5 5 F R 24 . FLAMLEE -2, 6-
THER (GHNO.) MRS RS R — NSRS

B 0 [Cudldppmlad u-S) 1 BIE5
Fig. 10 Structure of [Cuildppm]ad o-8) J**
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[ Cw(CH.NO,) 2 (dppm)a] (NOs) ¥, 2, 6. — K
e ShEd O N FFSHEE, EMMEE
F 455 B % B AR dppm BIF T P EFR 2.6 5
BEMEEEAY O BY N 5T H 5% PR B L 17 2549 .

BLE 4 [Cu:S:CaHe + (dppm} o] 4 A7 S Ak Hy 1)
(B 11), L) CuSe #HB 58, 10 MR A0, pya-
BETFA TS —Fim. 47 F0H Cu(3) S5(3) -Cu
{4) -S(4)"-Cu{4)'-8(3)'-Cu(3)'-S(4) BMATTH,
EAAFEFEW TS AR A ILATFE,

Coz

Bl [CuS:CiHeldppm): |a BYEEHY
Fig. 11 Structure of [Cu:S:CiHel{dppa): )
2.4 REEEY
REEGYHEERES, REBEHEREET
SHEE£EE TR S (688 RG W wmE 13,
14, 15, > E Bl #h b 12,

A F
|
P 3 Cu
I Iy
Clmmer Pt =—— Pt — 1
I I
P 3

B 12 Prldppm)LCuCl K%
Fig. 12 Siruciure of Pla(dppm):ClCuCl

2447 Pr{dppm) 2CLCuCL™! ([ 12) £ 5
CuCL,—EC 8 FME58 Pr-P1 82, dppm &5 Pt IR ¥ 08
[{(PhC=C) sPt{ g-dppm) 2CuCl] ™ {{F 13) WTFEHE A
FT3 Pt-P-C-P-Cu-P-C-P,

[(OC) :W{ g-dppm) 2 { x-C1) {u-CO) Cul " 55y
ME 14, EEfrEMA dppm. Cl 1 CO FETHFER W 0
Co, BE 4314 W-Cu 2.759(4), W-C(3) 2.004

P 4CF‘h P
/Ilt Cu— ¢l
- |
PheF P P

B 13 [(PhC=C):Pi( ge-dppm hCuCl] FIESH
Fig. 13 Struclure of [{PRC=C%PU{ w-dppm):CuCl]

B 14 [(0C):W{ w-dppm sl w-Cl) { e-COYCu | BOE5 FY
Fig. 14 Molecular structure of {{0CHW [ p-dppmdz{ p-Cl}-
(u-COICu]

i1 Cld
~ N )

v

H1l 54 S| Brl

B 15 [WSCuiBe:(dppm):] - 8725

Fig. 15 Structare of {WS:CuiBreidppm),] -
(11}, Cu-C{3) 2.267(8). W-Cl 2.592(5). CuCl
2.553(5)A . MBS [ WS.CuBr.(dppm). ] -5
WE 5. WEFIAART RS F.08 T A
fif, JER W-S-Cu ) W.5-Cu, Cu'FIFi#HF, BS54
B Rl 277340

3 EAWRIRHMER

& dppm §RHIEC 5 7 B 98 KU 8 AL 32 00 4
RHEBHERECRE r B THEE RS AR, 4
REFTOLM RS H S ERRET, HRBEAGEH
WOR B4 T A AR BB FOERR . RNRCER



http://www.cqvip.com

« 230 - XOHL

£ OO0 http://www.cqvip.com|
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BrEk dppm £ Co (DB AR LR E =
AT & REFRAE MR EN I FLA R
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Fig. 16 Fluorescence spectra of compleves 2{—and 4{---}
at 293K
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Fig- 17 Fluorescence spectra of compleves 6 and 7 at 298K
HERETHRAHRES RN EBRT RS, i
1) ~ (T RESLEENHEEK A > 350nm
o o fE R BT [E R UM PE . (1) ~(5) (RREH
(77k) MU EAIEFEAEMMENL: FERERN
440 ~ 495nm, T IKRE R HEBE R 525-700nm, (2}, (4}
(S) EHEMEERIEB & & RN (1) F(3)
EHMEREEBRAHREEE (5HRIEH 7
FH—F), WHEERESEENTCES T2 RN
EEE AR [Co — #* (RC=C IMLCT] A =

F3 WIDRGHHAZHE

Table 3 Optical Data for Copper ([) Complexes

eomplex medrnnl T/K) Am/am( Ta/ ps) ref.
[Cuafdppm)al paan'-C=CPh) ]I BFal: (n Salnd 1 298) 500{21 £21 [35a]
Salid177) 492, 530sh
Me:CO{298) 499¢6.8+0 7)
[Cus{dppmlal pa'-C=C'Bud | (PFe): {21 Solid (2981 627415+ 1) 134]
Solid (77) 450, 570s1. 692
Me-2O(298) 6d0(2.6+0.3)
[Cual dppm)s{ pa '-C = CPI): }PF (37 Solul(298) 493(14+ 11 18]
Selal (77) 485, 530sh
Me:CO{ 2281 49515.9+0.5)
[Gustdppm)s(pea '-C=CBu): | PFs 4 Solil(298) 45010, 44), 540(1. 7) [a7]
Solul(77) 450, 530:h
Me:CO12981 44410 24), 580=h( 16)
MeCXN(29R) 45610 27), 600shi4. L)
[Cusldppm) sl pap'-C=C'Bull pu-C1) |PFe  15) Sulid(294) 400sh{ < Q. 011, 535(33) [31a]
Solid (77} 440), 572
Me¥{208) 540sh(5. 3], 61315 4)
[Cusldppin) sl wa-3) [ (PFe)s 16) Solid( 298] 57913.6+0. 11 [3]
Solid( 77} 606
Me:Cid1 2498) 61817, 8 £0.2]
[Cusldppralal p=-Se ) 1 PFL); 17) Solid(298) 595(3.9£0.21 [a]
Sulid{77) 619
Me:CO(20R) 622(6.9x0.2)
Cu; (dppm )z dmen 2 (BFO: 18) Sulid{298) 470 (7]
Cuz{dppm )z 502 (91 Solid{ 298] 470 [11]
[Cus(dppm )1 CLJ (W04 | ) Solidd{ 298) 510 (111
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RUBTRII SO et 71 - =2 N Ol e o R R S + 231 -

AR =AM — 7 (RC=CTHIL), k&
B (525 ~ 700nm) W A B BT B AR, T4
(DHE3d EMBEHERN 4s d4p BFHER
HEREMEER LS CuDE 3a s BEENHT
fEMA R, e B AN E RE S WA M H ST
B THREBMXE SREEILBHATNE
{RC=C" — Cu; LMCT} H2x ', il h 2 &5
WS/ AE, MR ERAERME AL
#2459 2)5@) (S)HtUEENRERE
IR ERTFRIMPIAEER R ERGERS
LERBETFERRKE, Fd5¢BAE0 R LI
M—H o, B SIS &S Cu-Cu BN I F
A X,

REEHHN IS W g AR R, fE2H
TRAERTEL S 4D (8) #1 {9) B AR K HB AL K 4700m.
T = # A (10) B R L H 5 510nm, MK
PR AL Z . B 54 (6) F1(7) M3k
. ETEFARPMRRKEHE LS 622nm il
626nm, H AR B A oy o5t R AT LR T I
fgoes A, WERSRAEHET LML RHERR
WM.,

T Cuddppm) » 3 Cusldppm}, TR EERAYE
AR THRPERATE, xRS
WMAREAENELET N, RAMEA (Culdppm)
(NOJ)] - AR BR R R R IB WA T (FE
& IE ) B B oY B {1 1k A AR DT L R R A
F:

{Ca{dppm) {NO) ]2 + CS: + NH.PF,
— (Cua(3) (dppm}.]PFe
[Culdppm) (NOs)] - B3 ZE IR AE R OT LA B 3K
AR R E, HIEW A S T RO S LR
ST PR I, BLAr 8 fE T LUK N E B AR R R
RuEEYE, 4 TEEEMNmTERES SRS T
BEMREAER FRHEARENTFERRIEN
& BMAFTHS RN, [T IR MELFH

T BT B A ) 0 R LI
4 HHIE

% dppm WHMIDE SWELESREFFHE
EHAGEE, XUEGMAREFERATRIN
HEFEZRIT, MEXHRDOESWH SR
B, A LW AN Bk RRE REETE

VLR HAR MAGE . fR1G & # Y A EDBL S N
MEET AL Co(URE-FMRMES Y= .M, i
£ IE O T P T = A TR R T RO S )
& RS S, B A AL F M3 bR kR T E
iR A A ADED & E S e e, BT
I 2 B o TGk SRR Rt
EHMETE A BAEEMNE. Hnf gy
R MF I, FREEMBLERESS
BRI, W A Rl GO AL A HIT TR U e B
B,
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D3ouman

Advances of Copper (I) Complexes Containing Bis{diphenylphosphine )methane

LIU Ying-Fan' XIF Qing' ZHU Yan®

YANG Rui-Na***

XING Li-Ping' JIN Dou-Man®

{' College of Chemistry wad Engironmentul Science, Henun Normal Universistry, Xinxiang 453002)
(2 Henun fnstitte of Chenustry, Zhengzhou 450002)
{1 Stute Kev Laboratory of Coordrnation Chemistry, Nanjing University, Nenjing 210093}

This article outlined elementary developments uf copper {1) complexes containing bis{diphenylphosphine)

methane, It summarized four synthetic methods including replacement. reduction, electrochemical and addition

method, and the discussions for the structural characterizations of hinuclear. trinuclear, polynuclear and isonuclear

complexes were also included. Finally. important fluorescent characterization was shown especially.

Keywords: copper

his{ diphen¥lphosphine ) methane

complexes
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