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AXKZEPERYE 2.27-BRME-NN-"H24Y S EAZEURORSH R Nd(bipy0,),Cl; -
6H,0. ETTRIH. LAt 28 RESFSTHBEREAITTEREEREE. X HEEGHLH
. BRAYREREESER, TEBPN C, o MBEW a=17456A, 5=7491A, c=21.0784,
a=y=9%0"°, B=10066°, V=27089A°% NI BEF5&H bipy0, i1 H,0 H#FH—P CrEBTER
RN AKEEERET, HKP Nd-Obipy0,) FHEE R 2.511 A, Nd-OH,0)F KN 2.500A,
Nd—Cl 1 % 2.89%A.

x@F:  EiE 2,2-BEE-NN-ZS{ 9 Ee% AR, RESEN

2Y-BME-NN-"HAH(FEE bipyO) SR EERETHARNEEY, BRAR
FHRAEERMERAMHET TR ZHHR. BB BT JLETRZS E
BEMABRSNEEFLITERSDIEPRNEAASHR O, BOFRENORE
BAFHEA. ITHRURRREYPRESHFIEFHRCER, RITET TFEN
el b O HEH—BHEHEALS bipy0, WE AP ERNdbipy0,),Cl, « 6H,0]. #3H
TEMYBLERRENRAR T TEH.

— R

2,2-BRMEBE-NN-Z 8 Y (C\ HN 0B EX® 7 FERRM, FHyaesdRs
. TESFHEME%: C63.71, H4.30, N14.83; &R C H,N,0, 8 it BH %:
C63.82, H4.28, N14.89.

Nd,O, R EHEREAT ™5, 4 99.9%.
Z MRAERNR

B 4 BMAN BEEAAT 1106 Bt RS {UE RN ERERT.

AR FBER PE AT 325 WSS REN, CIEK, % 4000-200cm”' #EHE
i

CEH. RESH B HEBEHKK LM Thermoflex TG-DTA 4 H1{%. X AL,0, ¥ 5

AT F19885F3 5 7 H WP
EFCABFEEHE RHE
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W, EBSSSHRR.

b X HRBEBMALEHSN RENNTHEERE CAD4 B AN EWEN. DA
HHEEH, MoK (1=0.710734), R 0/20 FREM, #2° <20<112° HEAKRET
0659 MUSLATSIBAR, Ko 241340230 (1), SHMBATE SRS UES PDPI1/ 443t
(el L SDP B L7, SREBRANERFEFGTEE NdRTLT. RERARRE
{f Fourier & MRF— M AXFHRAA HH 20 MELRTF. LLEHERP_REBEHEBK
% BE—FH R=0.031,R,=0.040.

RAMLANHE |

T O ERM 22-BRR-NN-— S E R T 2B, S THRS NdClL,
Wik —EERLRE. BEAEY, HHRET CaCl, TRETHERX, BHABEAN
WA B IER P,

R

jﬁvﬁéiﬁlﬁ (%): 32.64, H3.88, N7.60; 3% Nd(bipyO,),Cl;+ 6H,0(C,H,;Cl,N,NdO,0)it
f3(%): 32.67, H3.84, N7.62. X—HARSLINHE. . RESWTR X FREWT

T EHRARESYMASEEEIERLE 1. BPRERBRE MEEKS NOERE S
U, M N-O iRl g R 1250, 1266, 1298, 1424cm™ LLEE 1218, 1246, 1258,
S 1420cm™" &b, XATBAA N R Nd-O BT RE bipyO, LI N-O & = @B HEHE, HEH
RER @ . SHFEN, BHEEN N-0 RSN H 836, 850, 1020, 1146cm™" %

ERLL SR, BATEEE] 332em™ 4bHY Nd—O @I4EiRsIME © , RXELIEEAELB BN
CRAELARTS NOHFRRRE. M, E 260em™ L HHEREE (o)
vsuwm&lmu%pxsm(mwkm”ﬂmm&&m&ﬂm%ﬁa%%ﬂ*ﬁ%émm
1 X— X SHRGHA IS R — SR,

%1 EBBERGRARAWOLCHLBBERE (m™)

Table 1 IR Characteristic Frequencies of Ligand and Complex
Nd(bipy0,),Cl, « 6H,0 |assignment | bipyO, | Nd(bipy0,),Cl, + 6H,0 | assignment

3346sb Vo-H 11468 1160w

1627mb Suoxn 1020s 1030w do-n-c

850s 854s

1424s 836s 840m
12985 | : 520w S
1266s § 332m YN0
1250s 260w VNl

s—strong, m—middle, w—weak, b—broad




336 T o F F H

&K/ AESH

BEREASEAYNRASTEEAE )XY, ENAETLAROMIRER. Bay
HE RS B FELHAT, SBIT 318TH 28T HMABMTA M SREHRE 100%, EHy
HEALS P REFLESH. MTEADUT 138CRABMEAEANKS T, KREXZ 145y
CGHILREN 14.7%), EHT 280, 459, 470, S20C WA HMEM, BREHTE NIOC],
KREREE 735% (HE-SPHELEN NIOCI HBILAERY 73.4%). AAHREARAR 4y
RS MBEAUEY, REYHMAREET S AREKE.

%2 HOARSZAEASWHER. AERSHNIE
Table 2 Thermal Analysis Data of Ligand and Complex

compounds | endothermic peak T exothermic peak T total loss of weight %
bipyO, i 318, 538 : 100
Nd(bipy0,),Cl, - 6H,0 | 138 280,459,470,520 73.5
X SR TEgaawm

FRECYREREARER, ZHBENC, o RESE a=174564)A, 5=1749103)
A, c=21.078(4)A; B=10066(3), Z=4, V=27089A°%° D.,=1.802g/cm’. D&
CH,1,-CCl, BEWR T BEERE)=1.7982/ cm’, x=22.79cm™, F(000)=1468.

% 3,4,5 AR HAEE R FRIFRSEK. A4

XSHLEHANEEN, ERAY P, NO'BEFRT SEA bipyo, FHEANHEFEF
(OLO2Y BB ENM L ERH I ERAANKSFE (03, 04 R—1EHETF (C12) ¥
BER, MARNEMNHER C, MHEENEREFUE 1). bipy0, FHRARFEESY
FH SR ER MR T B— &, B4 bipyO, REXEEMAE 5 Nd** R (bipyO, PR AR
HETETEE AR 1322°). FHEEMEFELSE NS BEFERA— M AANMELTEET
&, H 9 Nd-O(bipyO,) F-H§£ H 2.511(A), Nd—-OH,0)FH4KH 2.500A, Nd—C] &
K3 2899A, bipyO, THEAMEEFE5 NOIE R LA N 646(1)° , M
O(bipyO,)~Nd—O(H,0)i M7 68.5-133.1 ° Z [, Cl-Nd-O(bipy0Q,)Fi CI-Nd—O(H,0)#
T4 EIEE 69.51-120.9 © 1 72.75-139.76 ° 2[4, KAYPHABFINEBEFME KT TR
LFHIFAEENALE (RE2).

= f\\J N

A 1 [Nd(bipy0,),(H,0),CII' EC R B FHOEHM
Fig.1 Structure of the complex cation B2 EEA9HFEREt0Es
[Nd(bipy0,),(H,0),CI}** Fig.2 Arrangement of the complex

molecule in unit cell
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ﬁﬁﬁi’l‘%%fﬂ X SHREHRIHNER, TURETRBRESYNEAN
(blpyO;,),(I-IzO)‘Cl]Cl2 2H,0.

£3 FERFLENEEAREASH R4 BARKEE L)
able 3 Atomic Coordinates and Isotropic Table 4 _Selected Bond Lengths
3 ' O1-N1 1.324(6) C5-C6 1.458(7)
TN et foe 02-N2 | 13255) | ©6~C7 | 14026
the Non—Hydrogen Atoms N1-Cl 1.341(7) C7-C8 1.366(8)
tom x y z B(}H N1-C5 1.370(6) C8—C9 1.379(9)
3 N2-C6 1365(7) | C€9=C10 | 1.383(7)
el el IRl A Rl N2-CI0 | 1345(7) | Na—C12 | 2.899(2)
o1 [0.43991(9) | 0.2683(2) (0.03412(7)| 3.23(3) c1-c2 1.375(9) Nd-O1 2.440(3)
c | 0000 |-03s11(3)| 0750 | 2.5804) g Pl Sanuls B
101 | 0.1128(2) |-0.0842(5)| 0.70922) | 2.11(7) b s ik i
2 _0'1277(2) 0'2 = - ; - . C4—CS 1.390(8) Nd~04 2.495(4)
‘02 | 0. 2068(5) | 0.7854(2) | 2.12 : 4
; o £5 BHRANE ()

103 —0.0185(2)| 0.2849(5) | 0.8224(2) | 2.27(T) TableS Sélocted Bond Angles

04 |-0.0601(2)|—0.0690(5)| 0.6389(2) | 2.62(8)
05 01-N1-C1 119.1(4) C5—-C6C7 120.7(5)

0.4356(3) | 0.1581(7) | 0.5517(2 5.0(1

- > i 4 e O1-N1-C5 119.6(4) C6—C7-C8 120.8(5)
0.1955(2) ( 0.1401(6) | 0.8142(2) | 1.93(8) 02-N2—C6 120.5(4) |C8—C9—C10| 119.1(5)
h" 1 0.1390(3) | 0.0089(8) | 0.6120(3) | 2.6(1) 02-N2—-C10| 118.4(4) |N2—Ci0—C9 121.2(5)
¢ 06—-N2—-Ci0| 121.0(4) CI2-Nd-O1 69.51(9)

C2 | 0.18933) | 0.077309) | 0.57523) | 3.2(1) NI-CI-C2 | 121165) | C—Nd—02| 120.90(8)
iC3 | 0.2619(3) | 0.1389(9) | 0.6055(3) | 3.2(1) C1-C2-C3 | 119.2(5) |Cl-Nd-03| 139.76(9)
C4 | 0.280003) | 0.1367(8) | 0.67153) | 2.6(1) C2-C3-C4 | 1189(6) |CR-Nd-O4| 72.750)
: C3-C4-C5 | 1213(5) |O1-Nd-02 | 64.6(1)
| ©5 | 0.2275(3) | 0.0732(7) | 0.7083(3) | 1.94(9) NI-CS-0h | 118009 | Ol-Ne-03.| 13510
C6 | 0.2463(3) | 0.0711(7) | 0.7786(3) | 1.94(9) NI-C5-C6 | 1203(5) |O1-Nd—04 | 78.1(1)
-C7 | 0.3201(3) | 0.0166(8) | 0.8110(3) | 2.6(1) C4-C5-C6 | 121.6(4) |O2-Nd—-03 | 68.5()

N2-C6—C5 120.54) | O2—-Nd—-04 127.9(1)

C8 | 0.3401(3) | 0.0289(9) | 0.8766(3) | 3.2(1) N2~C6~C7 118.4(5) 03-Nd—04 136.0(1)

(| C9 | 0.2872(3) | 0.0969(9) | 0.9114(3) | 3.1(1)

|C10 | 0.2148(3) | 0.1516(8) | 0.8789(3) | 2.6(1)
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SYNTHESIS,CHARACTERIZATION,CRYSTAL AND
MOLECULAR STRUCTURE OF COMPLEX
OF NEODYMIUM CHLORIDE WITH

2,2-BIPYRIDINE—N,N'~DIOXIDE

Tang Ning Gan Xinmin Tan Minyu
(Department of Chemistry, Lanzhou University, Lanzhou 730000)
Wang Xin Zhu Ying
(Analysis and Testing Centre,Lanzhou University, Lanzhou 730000)

The single crystal of the complex of neodymium chlorde  with
2,2’—bipyridine~N ,N’—dioxide (bipyO,) has been synthesized in alcohol and characterized by
elemental analysis, IR spectra, DTA and TG. The structure of this complex is determined by
X-—ray single crystal diffraction analyses. The crystal of the complex Nd(bipyO,),Cl, + 6H,0 is
monoclinic, space group C-,. with cell parameters: a=17.456, b=7.419, c=21.078A,
p=10066°, ¥=27089A°% Z=4, D,=1802g/cm®, D,=1.798g/cm’. The coordination
number of neodymium is nine. Each neodymium atom is coordinated by four oxygen atom
from bipyO,, four oxygen atoms from water and one chloride ion. The average bond lengthes
are 2.511 A for Nd-O (bipyO,) bond, 2.500 A for Nd—O(H,0) bond and 2.899 A for Nd-Cl

bond respectively.

Keywords: pneodymium chloride 2.2'-bipyridine—N,N'—dioxide complex

synthesis and structure



