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(1) Cr(acac)Cl,(y-Pic), FrE2.3mmol CrCl(y-pic) ;BT 100ml #EJE M,
NA3GmI = g g B PR HE AR, THIMA2. 3mmol ZEBERE, 7EREJIBEHET Nk =
WOUN AT, W ARG A Rl . ohik, AR ZERwREILK, T, BHE
o JLHE M C, 49.76(49.97); H, 5.26(5.14)5 N, 6.82(6.86); Cr, 12.79
(12.74), ¥ESW N, TR,

(2) Cr(bzac)Cl,(y-pic),[F( 1), &AM, MAA20mITKZ B, i
B/ L, AEGaRETE, L%, K ZEERR LK, WF, BT, 5
ZHFC, 56.17(56.13)5 H, 5.05(4.89); N, 5.95(5.95); Cr, 11.08(11.05)0

(3) Cr(tfac)Cl(y-pic) [ 1), RETLRMITE, WIEAMERIEA i i ),
AR T, WEIMAZASomI R K, HMBESEGRR Y. o ok, 4 4
AR, BAEREFREERILK, T, HET . 60 K W C, 44.41(44.13)s H,
4.06(3.89); N, 5.75(6.06); Cr, 11.08(11.25), '

(4) Cr(tta)Cl,(y-pic), [/(1), BWiEWEREN Y, MAA0mlEE F K,
B ER G ORI, BOE AR U LR G 6T, FELEBR, BT RS
FrFdg, ZRIEMAFAGEKHEK, BEESTR, JTEIHC, 45.36(45.25); H,
3.55(3.39)s N, 5.06¢5.28); Cr, 10.64(9.80),

(5) Crliod)Cl,(y-pic) (1), FFREIIBEHE T IMREE F AL, BER
GANTE, WEZEMGEXEREFEAF 5 ml, BEMA 50ml ZEFK, BREOE
Wik, HUWEBEER R, T, HETF M. LESPC, 43.74143.72)5 H, 4.17
(3.97)s N, 4.67(4.64),

(6) Cr(bzac)Cl,(dmf) ,#:lt 2.5mmolCrCl,(dmf),;-F 100ml $EFEM P, I A
20mUAE, A IABEEE Y, AT R R 20 m U S B BE SN2 . 5mmo LA IF L
sENE, MRELTFRE S BEH T oMl UM A, RS E A HC ]k, WTH pH
R, Wik eymbrh, ik, FARERILK, HT, HETH, BES
FrC, 14.49(44.64)5 H, 5.71(5.35); N, 6.33(¢6.51); Cr, 11.77(12.14),
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(7) Cr(bzac)Cl,(dma),[d(6), RHAETRWBERERES AL, K%
B, SEYWRERRE, RESIRBHGENK, TEMIC, 16.43(47.13);
H, 6.05(5.89); N, 5.80(6.11); Cr, 10.88(11.43), .

(8) Crltta)Cly(dmD), [f( 6 ), MMPEE--Z/hat Ll Ly WRJEH a7
WEEKERE, AR 5ml, BUNEILRE, BRERGRHRENL, S, HEE %
LUK, BT, EESF MW THMNTC, 34.92(34.44); H, 3.99(3.94); N, 5.39(5.74);
Cr, 10.92(10.65),

(9) Cr(tta)Cl,(dma), Fxii2.5mmol CrCl,(dma),, ¥ T* 100mlgEEMm T, I
A30ml N,N-ZH A B RN, EREIBEHET, MR TN A, R0 T
B, BRI EIGERRER, BEMAAS0mIE S TK, HEERE GWRNTL,
s, JEBTKERILK, T, JUETH. JBEMHC, 37.73(37.08); H, 4.49
(5.06)s N, 5.16(5.40); Cr, 9.91(10.03),
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Fig.1 Electronic absorption spectra of mixed ligand complexes and its parent
coordination compounds
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Table 1 Electronic Spectra Data of Cr ( B-dik) CL,L,
Type Mixed Ligand Complexes (cm™!)
mixed ligand ! vy ’ v, | ?ivf_lui( cm 1) ) f f
\jdAlg—) A expt. Ifcalc expt.cale, ‘]%c‘;r?]?;i vali(,
complex 3 T e ‘Tig | value ]valuel expl.
CrCl,py; o \‘ 16130 r 22120 | 1613 ] 1 ‘ 585.7 | 0.64
Cr(acac)Cl,py, 5 16;30 | 22220 l—~1“6;’>~ 1673 ﬂl‘_:.;:-lu‘ 1[75745”5 7)§;~
CrtoerClipy, |t | alido | oo wws | 1as a5 | o
Cr(tfac)Cl,py, [ 15870 i 22120 | 1587 1663 - 1.79 ; 621.8 | 0.68
Crtta)Clopy }EE&&B 2730 | 1600 1661 | -3.84 | 6979 | 0.7
Credbm)Clpy,(h | 15200 | 20410 1520 1665 | -9.50 | 199.3 | 0.51
Cr(dbm)Cl;py,(ii) l 16810 | 20490 1—6;1(— 1665 0.95 ;_sé; s | 0.367~
CrCl,(y-picy, M_‘#_A—J 16450 | 22320 1645 \ ;56779 7 o.azﬁ
WVVCrE;caic’)Cl?(:;c>7 ‘ | 16890 | 22470 | 1689 §1695 -0.36 [530 1] o.58
~ CrtbzaoClyypier; V1szs0 I ziis0 | 1524 hesr | —s.es | sso.s | 0.6
WHC;(MtI:;c)Cl (y-pic), ! 16080 7(722470 | 1608 1684 "——‘Z;Lf—g: 637.6 | 0.69
o Cr(tta)Cl &‘;c;: 1 16030 ‘22990 ‘ 1603”4[;2;;7—;‘ -5.12 j717 7 | o078
C1(fod>cl (y plC)v “ 16000 | 22120 ] _]6077 ‘/'j”%”_{e@[“o—.e?
CrCl (dmf)3 o 127%?‘ 20410 ~1Z7~5— Uﬂjw - 7”\—5;;647 0.61
 Cr(bzaoCly(dmb), j 16920 | 21510 fiEEJ;iéJ[' *sﬁ;{"fléfs’ Xth
"—Cr(tta)Clz(dmf)z }'1;9;0_) 22680 | 1590 :1572 ‘ L3 6910 | 0.75
CrCl,(dma), e 2000 | w29 || o .0 | 0.6
Cr(bzaoCl,(dma), 16100 | 21600 160 53 IR \E?eié | osr
Cr(ta)Cly(dmad, | 15670 | 22830 | 1567 \{517}*787‘! 755.6 | 0.82
R VP D IR v SRR, SR PRI BN R,
Dy Cr(B-dik)Cl,L,3= %DQECr (B-dik) ;I + %—DqECrCISng (1)
D, (Cr(B-dik) ;JEB I SCHRC L ). RacahB B B FEZI BILA(=B/B)EFH v,

1w, VYA el e SOk 7 P P T RS [T Cr® B T B IR 920cm™ 1 €7,
CAHREA-dik G BT, Mdmi®) dma, BEHREHE TR,
BOFISCHRC 6 D456 — 2, JLEIH AR ARAN

/I
dmaBiik i o8
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it BN K, RO F 2T R D
S ) R PR dmI R A R, Mpy El v-pic, # TFHILWIRE AYF 4G EANNA

TH Dq {5 20 9%
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acac bzac tfac tta ‘
Dydeviation B Dqdeviation B Dqydeviation P Dqdeviation P
py 1653 —1.21 0.59 1689 1.36 0.45 1587 —4.79 0.68 1600 ~3.84 0.47

r-pic 1695 —0.36 0.58 1524 —9.66 0.6 1684 —4.720.69 1603 —5.12 0.78

acacHitfac, Do {EMK CRIBHERBINF —~B0 , M2 (D wi-HEMERE
Z I E ) FPHEAME ., bzacHR Do HB/N, B EMK, tta MATFHEZHE, HRX
Fir o3 165 66y S BB WY B oy T Cr(B-dik) CL L, BNB R 2 7 T T A ZF AR [F i JL fr 7 44
£

Cl L L
N N Nk
(A) (/?r\L (B) (/(::r\m (C) (/Czr\m
Ct L Ct

M EC 1o 37 D B PO 4 s, 24\ T AR S G ) AR R AR, L R B (A, (B)
Hig e B WA RBE R R(C) K, BRI 2 b R i B B /\ i ik 4,
Dq #8525 08 2 816 H 6 22 R /N SURBRSCHRC14), iRy BIE R0 B 5
B, BihLEFRRTERST BRAIRKS , FLBHEE/N, XiEbzacTl py JB
BAREAY R WEMOEE /D, WREEEWXME, Fy-picE BN IREE Y E A
PIEEK, TRERAGRANE, ETHM=REREYHREMAMEE R, TTHEAAH
FI# R, MacacH fi2EHRE/N, HMATRERAMRAE, tac BMEBEKR, WHIERL
REHA,
=. i

JBKBrEH 5, HEEFEE2000~400cm™!

W R ECRC & Y A N BRI A D S B I b, X SR BS S AT T VAR,
R 2, %3, Cr(8-dik) A shE N BIm M ICH 1 3,

e ERBER YR BWMEEFENCr(B-dik) B =AM AW, W ve=--o, ve-—c
Alverc K y-0, EWAHL-ZHIKEIBER, FCr(B-dik)Cl,(y-pic), WBE AW, v-
picH I HMATMB RS (KK 2); 17 Cr(B-dik)Cl, (dmf), Al Cr(B-dik)Cl,
(dma) BE AT, BERS ve—-oy MENTI KT (K 3 ), H MM 43—
FE B A B A B A 7 fﬁlﬁ‘fﬁﬂiﬂ_rﬁ‘/ﬁ%m%r([)-oﬁ?, dma b dmf B 8 & ®
E, N LaftksREBYR AR YFRRELL- ZRMEFI, & v-pic
Hdma, dmfZ5EAMN,

zh it

(1) BRABTILFC(B-dik)CL L, HERAY,

(2) BRNAEMREM, NERAYEETFREER RS TEHREH D, (HAH T =
P RIAMH., HERAXFHEEITE TIREAY TR =R,
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B, Jr@EuiEEs RN, NERRAWIER.
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F2 CrCl(y-pic) ,MCr(B-dik)Cl,(v-pic) , HB B &Y
ETLHRBEH (cm™")

Table 2 Some of the lnfrared Absorption Bands of CrCl;(y-pic); and
Cr (B-pic)Cl, (y-pic),; Type Mixed Ligand Complexes
ligand and mixed ‘ ! v-pic ring vibration
l VC=-r0) veTo ver( f )0 |
ligand complex l [expt. value| lit.value
Cr(acac)Cl,(y-pic), “ 1566 \ 1525 462 } 560 /
|- - - - —
Cr(bzac)Cl,(y-pic), | 1562 1525 460 | 564 /
| - - i
Cr(tfac)Cl(y-pic), | 1620 1528 434 | 555 /
Cr(tta)Cl,(y-pic), | 1600 | 1580 108 555 | /
Cr(fod)Cl,(y-picd, | 1620 159 442 555 ' /
CrCl,(y-pic) ; | . 550 /
Y-pic | l 515 (10)
¥3 CrCl;(dmf);. CrCl;(dma),FCr(B-dik)Cl,(dmf),.
Table 3 Some of the Infrared Absorption Bands of CrCli,(dmf);,
" CrCl;(dma); and Cr(B-dik)Cl,(dmf);, Cr(B-dik)Cl,(dma),
Type Mixed Ligand Complexes
B-diketone amide
ligand and mixed o i 7777777 D
: Va0 Ver( g -0
V@0 i Ve=-0  [Ver(EY-O|
ligand complex | expt.,  lit. exot. val
| value value Xpt.valuc
o ! | 1660 | N
Cr(bzac)Cl,(dmi), 1556 ;1522 468 1635 t / 438
S B o
I i
Cr(bzac)Cl,(dma), | 1554 | 1520 442 1620" /o a8z
I !
e A I [ T T T
; 656 1
Cr(tta)Cl,(dmf), 585 st |4 | e |/ e
Cr(tta)Cl,(dma), ‘ 1590 1540 408 1 1622 / 490
o w o : 1669 1665540 | ..
CrCl,(dmf), ‘ : 1642 1630 432
o \ ) | 1622 1620042
dmf ‘ 1679C11
' |
A e
dma { i ! 1655¢122
e ,J . A

* R SRR

*

shows the overlapping of bands
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SYNTHESIS AND CHARACTERIZATION OF
CHROMIUM ( I ) MIXED LIGAND COMPLEXES
CONTAINING g-DIKETONE ( 1 )

Chen Ke Luo Huimin

( Department of Chemistry, Zhejiang University, Hangzhou )

Nine new mixed ligand complexes of the type Cr (f-dik) Cl,L,,
where L = p-picoline, f-dik =acetylacetone(acac), benzoylacetone (bzac),
trifluoroacetylacetone ( tfac ), thenoyltrifluroacetone(tta), 1, 1, 1, 2. 2,
3,3-heptafluoro-7, 7-dimethyl-4, 6-octanedione(fod); L =N, N-dimethyl-
formamide and N ,N-dimethylacetamide, B-dik=bzac, 1ta, have been
prepared, The electronic spectra from 300nm to 900nm were recorded and
assignments of v, (*A,e—>"T,s) and v, (*A,e—>*T,g) bands were made.
The ligand field parameter Dq values were calculated from the », band
and compared with the values obtained by average environment rule. The
Racah parameters B calculated from the », and », bands were used to
studying the nephelauxetic effect of these mixed ligand complexes, Their

!, The assignments of

IR spectra were measured from 2000cm™! to 400cm™
stretching freguencies of C-=0, C-—C, Cr([[)—0O and py-picoline ring
vibration in these mixed ligand complexes were made,

Keywords chromium(@) mixed ligand complex p-diketoue



