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(AR 10T LATR 0 iR AL, LnCphen) CLSETERFE T S, IMA R, NBH
(NC,H,), )5, phenX 5Ln* MMM FAKE A # LaCphen) (BH,(NCH,)2) #7
Ho ARFTAMRNBH(NC,H,), ¥Me,NBH,(NC,H, )1,

A 2 A ® 3 Me, NBoH, 5HNC, H, K ¥ 1% ) Me, NB,H,_o(NC,H, )%,
e FBH, R4 MORREN, REFRURE, RERBIBM>~Y, T35
R 2 Me NBH,(NC, H, )y, KRR s

2HNC, H, + Me, \B Hs?-l—rl—SQ—-Me NBHL(NC.H )2+ B Ha+H,  (2)

A5 ;;zq:;ymnqnsﬂ\le NBH;(NC,H,), EEE 2’1;1145}#10
AN, fERESMICIRS Y, EARNBH, 5 FINCH, 72T oy, #WGT
RONBHLONC L), o JEL N

R NDH, +2HNC, H, 1P € SR NBHL(NCH,), + 2, (3)

o R =\le Et

JEE T EEMCR 1LY, KSR, 1545 4h%¥X Lo(phen) (BH,
(NCH.)2)a s

=1 La(phen) (BH.(NC, H.),) BERMAT. =% A RABE
Table1 Elemental Analysis, Yield and Thermal Decomposition Temperature
of Ln(phen),(BH.(NC.H,),),

clemental analysis

thermal decomposition

0, )/ , -0
complex vield 4 0% ) ,_,,E?i‘_#, 7___‘1?;,_7
found found ' found ¢
- Cealedsd  Cealedy) I (caled.) temperature, T
La 66.1 11.12 2.71 124 . 196290
(10.73) (2.50) (15.15)
Sm 61.3 11.35 2.835 14,92 125 1562496
(11.51) (2.48) (15.02)
Gd 58.7 11.82 2.37 15.17 110 132—285
(11.98) (2,17) (11.92) B
Dy 63.5 12,37 2.58 15.10 1065 138—280
(12.33) (2.16) (14.88)
Tm 71.6 12,15 2.84 11.23 118 133—282
(12.75) (2.15) (14.81)
Yb 66.8 12.86 2,60 11.88 106 135—285
(13.02) (2.11) ' (11.76)

* calculation of yield is based on the used amount of
Lnt(phen),Cl,-nC . H Ol
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ARSI FITR—450B40 00 RE T M E KR A B (K Brik M TROLI A, A&
FOE 2)O)EBPANR AW IRE IS A5} 1, ¥ 1 FUA 3 phenfl BHL(NC H,), ™
R IERUT, 5 A i BL4k phen fiTHE, ATA % +RUR F ol we PR A0 w1 Py Foim s 22 JE 3 3,
HERERMLB, 5Me NBH(NCH,) Mk, MEWHKve xBHEL, Hre-ulf

M2 La(phen) (BH,(NC.H,),) BTHKEREBME(cm™")
Table2 Characteristic Absorption Frequency of
Ln(phen),(BH,(NC,H,);), (em™")

deformation vibrating ‘ . -1
of pyridine ring in phen. BH, (XC.H)
complex ' T
face out face out YB-1, Sp.n ‘ VB-X [2: 8 { %
La 640( W) 418(W)  2376— 1103(m)  1318(W) '2200—
2310(L, w) 1118(m) 2110(b, W)
Sm 642(W) | 418(W) |2375— ©1103(m) 1316(w) 2200—
‘ 2310(b, w) 1117(m) - 2110(b, W)
Gd | sti(w) | a1T(w)  2375— 1105(m) ~ 1316(w) 2200—
! 2310Ch, w) 1126(m) 2140(b, w)
Dy Coe44( W) 418( W)  2375— " 110a(m) | 1311¢w)  la200—
2310(b, w) 1118(m) | 2140(b, w)
Tm C11( W) 418(W)  2374—  1l06¢m) | 1318( W) 2200—
: 23100 b, W) 1119(m) ° 2140(b, W)
Yb 642(w) | 416(w)  2374— - 1105(m) | 13M4(W) |2200—
{ 2310(b, w) 1119(m) | 2140(b, W)
. ‘ l
Me,NBH, | _ 2440(W) | 1119Cs) . 1318(w) 2200—
(NC.HO: : 2380(m, sh) 1128(s) 2140(bh, W)
2340( v, sh)
, 2210(w) |
phen | 625(w) 412(w) | ‘ B |

i 1
* The skeleton vibration (vc-n, vc-N) of phen and BH.(NC,H,)3' in the
region 1620-1420 cm™' is not listed in Table 2.

WIELEATAME L), IHTF2375—2300cm ™ 4k Fve _u, B, 2200—2140cm™" 4bH;
Brve-u R So-nb RSP B, LRGREY. NARADEHWHL, phen g
ARIEFELe RETRAAEM, BHANCH) 'h R SLe* B, BWETW
AB#Ed B—Hy—L. @ 5o, RAE T HIGRAFERH 1,
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Fig.1 Absorption peaks (vp_n) of
Ln(phen) (BH,(NC,H.) ;);
and BH.(NC,H.,); (em™)

1. Me,NBH,(NC,H,);
2. Et,NBHANC,H,);
3. La(phen) (BH.(NC,H.),),
4 . Sm(phen) (BH(NC.H).),

5. Gd(phen).(BH_(NC,H.)g);
6 . Dy(phen) (BH.(NC.H.Y ),

7. Tm(phen) ,(BH (NC,H,).).

A A1 __l
2800 2400 2000
wave number (_c.m-l‘

8, Yb{phen) (BH.(NC,H.).).

"B NMRi¥%: FIXL—200%INMR{X, DMF#XAR, BT, -OEt, fE 4 b5, 1ER
F, W 13 Me,NBH,(NC,H,), . Nd(phen),(BH,(NC,H,):): f1 Gd(phen),(BH,
(NC,H.)2): ' B NMR¥%, T4 %7 —-0.853, —0.646F11.506ppm 44 BRA B
¥kg, ANAMGAR A Y4 97021.82 (k5 3235Hz ) F123.33(¥ & %416Hz)ppm
b B — AN R, XEXRMO ORI RE . LS AR, TRENT
Rowh, SBETHAKNZAHRET, H—HH:, 5—XH, TERTEMZ WK
EE RGN, EY B Filid B—H—~La@ 5L SuAL L,

RE/RELSHE, FIDDS—ITAR G (X, 7625 CRIBF AR N107'M MEIET, #1%
AR TERMDMES R R/RESR(Q ™ cm® mol ™' )443 7 9.4—23.2 Fi
5.5—10.9(% 3), MEMIEFRMNT, L:3WEHTFHAYSM(NO, ) HMEE/RBFEI A
277.951236.05 IR TP Me NBHANC, H, ) M RERE T84 512092, THI51.6,
ERGRUN WA EEA S Y ERATHHBRENRE, TEETHEEY,
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—BE R RADHNELGEKE, £XE, BFDMF, DMSO; #igF = &
£, Ebi. PR, ZBEVM; AETK, M. MALK, FonAk. RADEE
B SEMREGHECERER, RREFERELGHRA B MO 54 %% M b,
ve_u ve-x M0 u MEHIR K, [phenfiidfibss IRTAA, XUILADAHT CRE 2/
B3),

W3 Ln(phen) (BH.(NCH).) MA/RER R
Table 3 Molar Conductivity of Ln(phen), (BH.(NC,H,);

molar conductivity, Q@7 '-cm’, mol™', 25T
complex — R
in MeOH in DMF
La 22.6 10.9
Sm 23.2 6.5
Gd 9.1 ' 5.5
Dy | 11.1 7.3
Tm 22.0 , 8.5
Yb 1 16.1 | 7.1

A, HLCT—1HM BEMR PATGH10mg, DTAE£254V, MRLBIOLV,
FHROC/HMEAKKAKNT, MBS YLEZRPI00CHREEEANMHTG—DTA K
E(EA4a b)), ADTA BMARE, HARSWRIFENR, BEHH TR W
PuoriRkE, TR LB — A RAY RS e, SZHINM TGl RELBRERE R, 3
HH— P BEAESR, K4, LafISmiRSWESBAMA T 113C, 112°CLb
W RR B, JEERREL BHUEREAY A RGAEL Kapk
SAREREL, )
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Fig.2 IR spectrum of Gd(phen) (BH.(NC,11,),) (em™')
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Fig.3 IR spectrum of Gd(phen),(BH,(NC,H,),), which is exposured to air

after one year at room temperature (cm™!)
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Fig. 4 Themo-analysis curves of La(phen), (BH.(NC,H,),);
(a) Sm(phen) (BH,(NCH,):), (b) Gd(phen) (BH,(NC,H/),),

£ B O® 4

— ZEZ (1Y) AROERSHE »

B5.73%(50m mol)Me,NB,H, ¥K 5458 F (200mmeD) LM AR AE, EHHF
TESMRB5C, BRFRVEE, HIARHSKRRAHRSRIIL, 46/, H3
B e A L B 28R R BB S &, 1BB A B R B k8. 255, 7= 3K78. 0%,
th THNMR CERCDCL, + DMSO ) #35084) 81296 .53(m, 4H,-NC,H,), 5.90(m, 4H,-
NC,H,),2.95(s,12H,-CH3) . (ppm), G X4+ H7 B % = 5. 09+ H{EH4.93), N % = 19.42

CitHAE19.18) .
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SLDES (1 -MRE) URNZRONE

R14.632(100m mol)Et,NBH, 518ml(260m moDmtMs %A RAIE, 7 88 # T,
BB MRAST, BRENERE, BARHYKEFEEEN L, AN, 7
DEARRY, MERELER, B8 BAAGHKE HARZK BPNELR,
F38.55, HK36.0%, JEHIMAB Y% =3.67 CIHHM3.93).,
=, Sm(phen) (BH,(NC,H,),) .M ¥ #&

$4 42 JCHRC1303 £ 90 3132(0.5m mol)Sm(phen), Cl,-nC,H,OHE F 30ml A,
TERPUHE T, PO B0, 33%(1.5m mol)Me, NBH,(NC, H, ), 4 10ml ! B 3
B, WIATUTIERIAT L, M AR BEE S S h, LUk, MEDFH AR =N, BT
CaCl, Tt deth, WIETH, FIHENOINIK. 2758, ™3461.3%. HAiAA S B
#I7L8L,
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STUDY ON RARE EARTH HYDRO-
BORON COMPOUNDS

WM. 1,1-PHENANTHROLINE COMPLEXES OF RARE
EARTH( I ) DIHYDROBIS(1-PYRROLYL )BORATES

Ding Zirong Wu Taiweng Liu Lingfang Zhang Lun

( D:partment of Chemistry, Wuhan Uaniversity, Wuhan)

The 1, 10-phenanthroline(phen) complexes of rare earth dihydrobis
(1-pyrrolyl)borates have been synthesized via the reactions between
Me,NBH,(NC,H,); and Ln(phen),Cl; in methanol-water medium, These
complexes are characterized by elementary analysis, molar conductivity,
IR,!'B NMR and TG-DTA, They have the following formula La(phen),-
BH,(NC,H.):):(La=La, Sm, Gd, Dy, Tm, Yb; phen=phenanthroline).
The ligand phen is bonded to the rare earth via the nitrogen atoms.The
molar conductivity data indicate that these complexes are not typically
ionic compounds in DMF and MeOH, IR and ''B NMR spectra show the
coordination of boron atom with Ln®** by B-H-Ln bond, After a long time
exposure to air at room temperature, the color of these complexes becomes

darken, Their thermal stability are described.

Keywords rare earth complex dihydrobis(1-pyrrolyl) borate
1,10-phenanthroline



