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BT XE[ONN]=EERFES IS & H R
FHE  wmEE"  ERRC OKEHC Kk FC o #He

IRV R 22 N A 25T S JRM) 215104)
G RAFEA A T2 BT 212013)
C TR RZEATRL SIS T 2538 50 215123)

WE  J/K YbCly FJHE KRB [HL=3,5-(#-Bu),-2-HOC{H,CH=N-8-C,H N4 £h 4% 1 : 1 MR ELLAE THF v, 753
B4 T RS S04k YDLCLLIDME); (1). A AY 1 Lt ESHr. IR iR X SR ATH SR, AW 18
RN R, P2y/n 2 HEE, IS5 a=1.4855(16) nm, h=1.3696(13) nm, c=2.1816(2) nm, a=90.00°, $=98.217(3)°, y=
90.00°, ¥=4.3748(8) nm’, Z=4, F(000)=1868, M,=916.17, D,=1.397 gecm °, u=2.364 mm ', R;=0.0855, wR,=0.1863.
RERE EE R EAY GRG RIRGN; BSER

Synthesis and Structure of lon-Pairs Ytterbium Chloride Bearing

Tridentate [O,N,N] Schiff-Base Ligand

Wang, Yaorong® Yao, Yingming*
Zhang, Yong* Shen, Qi°

(“ Institute of Applied Chemistry, Suzhou Vocational University, Suzhou 215104)

Li, Bangyu™* Yu, Longbao”

(® Chemistry and Chemical Engineering, Jiangsu University, Zhenjiang 212013)
(° Chemical Engineering and Materials Science, Suzhou University, Suzhou 215123)

Abstract The treatment of Schiff base HL [HL=3,5-(#-Bu),-2-HOC4H,CH =N-8-CoH¢N] with 1 equiv. n-BuLi in THF
followed by reacting with 1 equiv. YbCl; gives the ion-pairs ytterbium Schiff base complex YbLCL;Li(DME); (1). The com-
plex 1 was characterized by elemental analysis, IR spectra, and X-ray structural determination. The crystal data of complex 1
are monoclinic, P2;/n space group, a=1.4855(16) nm, b=1.3696(13) nm, ¢=2.1816(2) nm, a=90.00°, f=98.217(3)°, y=

90.00°, ¥=4.3748(8) nm’, Z=4, F(000)= 1868, M,=916.17, D,

=1.397 geem >, u=2.364 mm "', R;=0.0855, wR,=0.1863.

Keywords ytterbium; Schiff-base; chloride; synthesis; crystal structure; ion-pairs
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Y LAY Ln(CH,SiMe,R)y(THF), (Ln=Sc, Y;
R=CH;, Ph)y A HiE, G T — RH R K 3,5-
(+-Bu),-2-HOCH,CH=N-2,6-(i-Pr),CsH; (K5 L& 1),
IR RARSUEIE R AT LA e 4593 F I
AL IR, 1999 4, Evans 2534 DU 2 MUK
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RS AR - A« T IR - e AL RN S AR 1 5
AMWEE, BT TS MEL R A ERE. o,
Scheme 1 J7 4 i KRR R AIBC AT "), Scheme 1
HRIR R 7 N A R R, AN SCAREEHOE T L% i
Ay 0 Bl BC AR T B 5 S R A 14 s B A i
ghith.

1 SLISERS

AHTFOITREIR SRR Schlenk SR, 1
SRR TR G KSR R AT
1.1 RFFAD

BT I A HT AT IR RS T, 42 Na-— 28 H1 i
(Al ZE 1. Mk #% 4 Electrochemical Engineering
Limited 8100 %74 ni X Gl tH AL IE); Carlo-Erba 2
A1) EA-1110 BT 3 53 H14%; Hitachi 180-80 polar-
ized Zooman 2 Ji IS 1 {3 ; Rigaku Mercury 7 B iy
VY ARTHHL; Magna-550 B0 ZR B %, KBr & . Ji R
i HL [HL =3,5-(¢-Bu),-2-HOC4H,CH =N-8-CoHN#% 3
RR[ 14177 %4
1.2 YbLCI,LI(DME); (1)HI& B,

E—78 ‘CF, ¥ 5.01 mL, 1.0 mol/L [¥) BuLi (5.01
mmol) CLpe 7B i i B B HL (1.80 g, 5.01
mmol)] THF ¥, IREWHHE 2 h, Bl 2=,
FHE IR VR V0 N 237 1) YBCLy (1.40 g, 5.00
mmol) THF (20 mL)A R, =B NV ®&, Jlh
bR LR, IR 2~3 Ik, &IF. IRGEA

IR, —5 CARMEL FHCE — &, b apiRinig 3.18
TE, PUE 69.5%, M 246~249 C(/MR). T X Yk
s ARTES RS AE THF F1 DME TR SV b % 9715 5.
IR (KBr pellet) v: 2956 (s), 2928 (s), 2866 (s), 1611 (s),
1534 (m), 1503 (m), 1463 (m), 1320 (m), 1234 (s), 1161
(s), 1086 (m), 834 (m), 784 (m), 635 (m), 558 (m), 508 (m)
cm . Anal. caled for CyHs,CL,N,O,YbLi: C 47.25, H
6.32, N 3.09, C1 11.62, Yb 18.81, Li 0.76, found C 47.35,
H6.37,N3.18, C111.50, Yb 18.77, Li 0.67.
1.3 EEYISREREHHNE

TEEARI T, PRIEIE U d AR N B, &
B, ARHEE[193(2) KT F, T Rigaku Mercury # 8 #7581
FH A7 S8 B0 Ak ) Mo Ko S 28(1=0.071070 nm) e 55240,
K olo FHTTR, # 6.24°<20<<54.96°30 [ AT
B A, AMEE 4t multi-scan WO IE, 45 KSR
SHELEXL-97 F&/Ff#AT, i/ —sRiEEIE. & 1
S TRCEY 1R EE. B AT e SR B
iy, CCDC Jy 817794,

2 #ZR51He

BLAHIHIE A

AR, K LaCly FIIE ROE0E 48 S 12
OIS A % T SRR - E AR i T iED. Tk
MITHT IS HIE T YOCLy A k84 25 [NaL(THF)],
[HL=3,5-(t-Bu),-2-HOC¢H,CH=N-8-C,H(N 2K i £ it
RIS S AL YDLCL(DME)]Y, [YbL,CI(THF); 5], X

2.1

Yb(L')L(OAr)
YbL" Yblj YbLCICp-Me
(1) 2BuLi
40° (2) YbCl3
(3) NaOAr 3/2 YbCly NaCp-Me
Yb[(N(TMS
[(N(TMS).]3 2NaH NaLl, 2 YbCly YbLCI,
-50° YbC|3 l 2 NaOAr
YbL(OAr
YBLAIN(TMS),]  YblL,(OAr) < N2OAT vi) ci (OAN;
_ Yb(OAr);
Q HL
t-Bu SN
L N\ = ‘
- — N
t-Bu Pz o
t-Bu N
t-Bu t-Bu L >N N
N t-Bu
— ~
s LT 10
L " t-Bu = 0
t-Bu
N
N
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Scheme 1
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Table 1 Crystallographic data and refinements for complex 1

Empirical formula C36H57CI3;N,0,YbLi
Formula weight 916.17

T/K 193(2)
Radiation Mo Ka
A/nm 0.071070
Crystal system Monoclinic
Space group P2y/n

a/nm 1.48550(16)
b/nm 1.36396(13)
¢/nm 2.1816(2)
al(®) 90

£/(°) 98.217(3)
7 90

V/nm® 4.3748(8)
VA 4
D¢/(gecm™?) 1.391
(Mo Kot)/mm™" 2.364
F(000) 1868

0.40x0.34x0.12
3.12t027.48
—19<h<19, —16<k<
17, —28<\i<<24
Reflections collected/unique 48060/10013 [R;,;=0.0450]
Completeness to §=27.48° 99.8%

Crastal size/mm’
Grange for data collection/(°)

Limiting indices

Max. and min. transmission
Data/restraints/parameters
Goodness of fit on F*

Refinement method

Final R indices [/>20(])]
R indices (all data)

0.7646 and 0.4515
10013/19/384

1.140

Full-matrix least-squares on
P

R,=0.0855, wR,=0.1863
R,;=0.0950, wR,=0.1918

Largest diff. peak and hole/(esnm *)2034 and — 1860

UHEREE R TR W], X SERE A R I OIS S AL
) (Scheme 1). ASCHUH i FACBE 25 BUEN 2R AT SO
B, 75 KA BB O i AE A /L) YDLCL,L-
(DME); (1) (Eq. 1). BL&M1 400 £ 0 A IR Yt &AL,
TCE TSRS HARIL S WA BEAR—E 24MGig
1611 cm ' AR T HT C=N B 4EdRS). h X
SR BT DA T L A . BLA 1 S
T THF Fl DME 1, 76 BRI — @i iet, w1 a
Pt BANREIAE R PR IR B S AT T, nl BB R
MRS e 77 Leae sy, M THF/IE SRR & B 77
REARES, 93 B AR B TS SR, AR R A i v A T 3,
BEMR. BN, B YbClL Hes e A, &
IR G A 5, BRI, B H e 1 8 -
I
2.2 [EXRWEEEEERRERR N

FE T R R B (1 7k L, BATTRE L
TVFEAT M TAE. £S5 S0k 3Eat -, FeA 125t
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) BuLi
YbCI3 DME

%
éﬁ
QO

o)
N\”b /kiﬂl (1)
o -0 o/ \o
SRS
t-Bu
t-Bu 1

H & @i G T34 . S ansfein). 35
W mAnin) . e E A CneERe R+ s o7 A
S (i = 55 58U L IC ) SR S N i 12 T

PATH T HAL L7, UPshlis T AR H 2R
ik JREINE, AT DAAS 30 R R AR, T AR
AW SN, T A5 B I R R B L S AL I(Eq. 1).
U s W AR S AN GE i, BRATTR IR, TTRE
FE P AR R I R, LIS C=N XU %
(Scheme 2)"*1, STkt 8 HRE AR e S0 A PRI O
TR AT AR S5 I I, A A 4 R A e 356 ol I e B 1 B0
U R S E S RV, BT R L
WA IR E LUK, SRR 2%, BT DAAESS S = 1
I3, TERGE T RS Y)(Eq. 1).

M AR 2 B R AR B ¥R BE T I, e
UL C=N BTG, 585 KRB N A B8 6 750
B LA I NI, TSN LE A DL R i i 1 L
BN, OB, LR dre it — R s e iR

B E p R AL

PATT G A P P A e A A 3 R S Tk R 3 R
TR g A I B SRR HL' [HL'=2-HOCeH,-
CH=N-2,6-(i-Pr),C¢H;]I{] THF W&+ [N, RIGALE
DME %571 H 4 di, 43 215 5% 6k T 1 4 540 Jt 1) 4k 26
(NaL'DME), (Eq. 2, & 1), RIANAE S W52 L 511 [)
i, CH=N gyt 5% CH,—NH; %k &4 THF
R TEAR LT, BEVE T HIRAI DME o, A% T A
(NaL'DME), 7> %#i 40 K IR (KBr) v: 3362 (s), 3051
(s), 2962 (s), 2886 (s), 1621 (s), 1589 (s), 1446 (s), 1384
(m), 1330 (m), 1280 (s), 1145 (s), 1062 (m), 1033, 856
(m), 840 (m), 745 (s), 588 (m), 517 (m) cm™'. Anal. calcd
for C4HeeN,OgNay: C 69.96, H 8.36, N 3.35, Na 5.83;
found C 69.49, H 8.16, N 3.52, Na 5.74. ‘4&E 1) k2430
i RHAAR, P2i/a AR, AMISEE a=1.1475(5)
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Scheme 2

i-Pr,
H
C=N Na
—_—
i-Pr DME
OH
HL!

Bl 1 (NaL'DME), ({145
Figure 1 ORTEP diagram of the complex (NaL'DME),

nm, b=1.3987(5) nm, ¢=1.4278(6) nm, a=90.00°, f=
95.704(9)°, ¥=2.2803(13) nm’, Z=4, F(000)=856, M,=
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789.04, D,=1.152 gecm >, R;=0.069, wR,=0.081. %
BERFNEEE A Na(1)—O(1) 0.2466(19) nm; Na(1)—0(2)
0.2347(2) nm, Na(1)—O(3) 0.2283(18) nm, Na(1)—O(3)*
0.2250(18) nm, Na(1)—N(1) 0.2479(2) nm, O(1)—
Na(1)—0(2)=71.66(7)°, O(2)—Na(1)—O0(3) 92.86(7)°,
0(3)—Na(1)—O0(3)* 88.83(7)°, O(3)* —Na(1)—N(1)
79.99(6)°, Na(1)—0O(3)—Na(1)* 91.17(7)°.

FHACE I 42 Jegs Al 6 40 v 36 S F2 55 51 1] (Scheme
1), 78GR AT B3R A3 0F % S K O A b et
YbL,[N(TMS)], MMk mritd i, /53] C=N & JsUH
W) YOL', RIEERG 5 8 P AN AR T R BL T, it LY
B T HAh— AR L) C—H T, % C SHOEIET
C=N 1] C JEH—MHi) C—C gk, Mimif3s—4
FOARE = s (L) MY, BRI R b R
5 F . ] (THF)LiLn(N-i-Pr,), K W K 25 4005 % 0
HL (W WE fK W B i Ik _E 385 51 I (Scheme 3), 7
IR A2 A I R B ALY Liln(THF)-
[3,5-(t-Bu),-2-OC¢H,CH(N-i-Pry)NCsH, N1, Bl 57 75 %
i ) A B 1 C=N BB TR, ORI =1
FCARTE C=N RV IS AL BT DY i ik 05 4 FE T
AT A4 R 8 K 1 ik i A 1 [N(TMS )]s Ln(p-Cl)-
Li(THF); I, #t 3 2 7 1F &% 5 K A - % e 9
LnL3 [N(TMS),], i WG IEARBUR T LU s Haxf C=
N B (R4 N B NE, - AN T 5 280 1 3 e e,

FH 4 )@ 55 E A 5 18 JB AT A 4 S BB, AN
LI JEUAH e 45 5% B %2 (Scheme 1), 41 HL+Yb(OAr);=
YbL(OAr),++HOAr"",

23 &MY 1 BIRGEHS

K2 ZIEY 1 g raitiE. &2 i 7T H %
MBS BEAEAE. BT, HASE AP h P e T
[YbLCl5] BB T [Li(DME)s] " P &5 73 4 B 1) B 5 w4k
. ERE TS, PO MEE TS SANEE T
— AN R =T, N, NS, BARBChN, &
FHARATL R )\ TR R L. O(1), N(1), NQ)FI CIQ2) I —
AFPYLE, ZPUE R P N AR 360° [O(1)—
Yb(1)—N(1)=77.5(2)°, N(1)—Yb(1)—N(2)=68.4(2)°,
NQ)—Yb(1)—Cl1(2)=93.52(19)°, O(1)—Yb(1)—Cl(22)=
120.84(18)°], CI(1)A1 CI(3) Jit ¥~ v #f \ Th A 1) o7 i,
i CI(1)—Yb(1)—CI1(3)=173.43(12)°, #i&—/T-H.
Yb—O BN 0.2101(5) nm, ‘& F1 SCHRFRE 140 B K
AH24: [YOLCLy(DME)], 0.2115(2) nm; [YbL(CH;CsH,)Cl-
(THF)], 0.2116(3) nm; [YbL(OAr),], 0.2104(2) nm"’;
[{2-OC¢H4,CH=(2,6-i-Pr,CsH3)},YbCI(THF)], 0.2110(7)
A1 0.210(1) nm!"; [{(5°-CsHs)Yb-(u-OC20H,0N,0) } -
(u-THF)(THF)], 0.215(2) nm"'”; L,YbCl, 0.2146(6) nm £/l
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Scheme 3

B2 BAW1EHE
Figure 2 ORTEP diagram of the complex 1

0.2144(6) nm'"! Yb—N(C=N))# K: /& 0.2389(7) nm, &
IR AT S wr E WA W oA B K — 3
[YbLCL(DME)], 0.2386(3) nm; [YbL(OAr),], 0.2359(3)
nm'. Yb—N(quinoline)#K: & 0.2403(7) nm, ‘&R AT
Yb—N(C=N)BEK, W] HeAE BT MR ER 1) M 5 2 1.
= Yb—CI #KHa, 43000 0.2551(3), 0.2566(3)F
0.2575(3) nm(°F-¥J 0.2564 nm), FHT IR IE 1 AH K
A124: [YBLCL(DME), 0.25934(8), 0.25654(9) nm (‘F¥
0.2579 nm); [YbL(CH;CsH4)CI(THF)], 0.2594(1) nm'”;
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B K F B & [ {2-OC6H4CH = N(2,6-i-Pr,C¢Hs) 1, YCI-
(THF)]H A R K: 0.2497(2) nm!'®,
2 WEY 1K EEEK Om)FIE A )

Table 2 Selected bond lengths (nm) and angles (°) for complex
1

Yb(1)—O(1) 0.2101(5)
Yb(1)—N(1) 0.2389(7)
Yb(1)—N(2) 0.2403(7)
Yb(1)—CI(1) 0.2566(3)
Yb(1)—Cl(2) 0.2551(3)
Yb(1)—CI(3) 0.2575(3)

O()—Yb()—N(1) 77.5(2)
N(1)—Yb(1)—N(2) 68.4(2)
N(@2)—Yb(1)—Cl(2) 93.52(19)
O(1)—Yb(1)—CI(2) 120.84(18)
CI(1)—Yb(1)—CI(3) 173.43(12)
0(3)—Li(1)—0(2) 73.2(9)

© 2012 Chinese Chemical Society & SIOC, CAS

0(2)—Li(1) 0.218(3) O(4)—Li(1)—0(5) 72.1(11)
0(3)—Li(1) 0.213(3) 0(6)—Li(1)—0(7) 61.4(13)
O@)—Li(1) 0.217(3)

O(5)—Li(1) 0.221(3)

0(6)—Li(1)  0.224(3)
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