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PO 0 S 7%+ PO ST A 3R D0 Z BRED 44 1t $hiBt Fo
HESPHE R

WALE HwR kA

(RBARELER, 81D

FA PR N-ERR G R 2RO ZRRER S B 5 B S S R R B BB R e, %
BREE S W ERAE(UI,)L - vH,0, ThL(NO,), - sH,0, Wit X5t &k %18 4
SR, dERATE, BRASHENE, MATREGHNE XER,

*RE N-ZREDREERATTE, HBRkeh, SReY.

—. 50 &

B BBENEANERRAREE R RVE SR, BhREELEYETTUERERE
R s 2 BOREL SRS ATRANE T, S/AMBERMERNNY & R
KU Z 8, HTHREHRORSENDHEERESZHAMNOTZHR 0, EAEEXER
RN ATKRBREYWHNAT, 5K RE,

2SR B R O A eV T R IR 2B kS, T, 12, 14-PUHIEE-1,4,8, 11I-PHE
FUPmpE-N, N7, N7, N'-mzm (8% HH.LYD , 5, 12-Z % &-7, 14-Z F
H~1, 4, 8 -HEEEFTMHE-N, N’y N7, N7"-lg Z i (§ 5 HH,LY) RE
UO3*, Th*' EEHNERSERFR. KAEFNEHRTEL,

HOOCWOOH HOOC—\W/-'COOH — . T

C 3 C)

HOOCJM-CWH HOOC‘/M‘COOH 1.7
- BB UO,(NO,), -6H,0],
B W e[Th(NO,), - 10H,0]¥% 4

2P ﬁc%ﬁaﬁiﬁﬂéﬁﬁ P 4R

19894E3 8 2 M B, 19904E3K 208 BB,
CAXEENEL2EERLAYLWNLER, m@%#%&m*%%m%sﬁiﬁ%ﬁm,
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C-meso-meso-5, 7, 12, 14-PYFZ~1, 4, 8, 1I-PUEFEHTHE (L) fMC-meso~
meso-5,12-" K #-7, 14-ZFH-1, 4, 8 11-TERF+ME (L) HBIE@13],
(14148, FH LI, TR SIS,

HBRF Ao,

2.9 ERNE
B, E. XA BAPekin-Elmer 240CHBHBSTNE: EREBRSWTREESY
ViR RIS, REREWE, X SRR TSR XD-3A BIX HRATE Y, oMk
(KBrjE ) HiNicolet 170SX4rshyeilb (Ui, itz (D,0%x) FIEOL FX-90Q
B SR IR (Ve RS AEMDDS-1AR B S UmF, 2RNEERAILE PCT-1
B REHRRFRWE,

3B AR

(1) L oL, 08/ % RELAHT, H25gR 2By 00m FEE R BB ALLI2.5¢
KOH iy 8 izivoml Gt B R BR MARBE/R TS C. REMA 7.7¢L i 100ml F §&
HEReF20g K Na, CO,, IR G WP FEEIF24b, BH, 2B, FEEB100mlTKZE Y%
PR, SFIBRMUPEIRK, ERKBLEZEEF B1ooml, B4, Sk, EAHSomIEKZE
UeF R, Ke250mUKIN AR, 7FKBEEZI00ml, Fi, Fismol /1% iE% pH #
E2, WEKFETE, R GEERE. S, %2 FRHI6TH) . E=UiiE
TR BEFER. ROREREFRBIOKG, #¥, FLaBHRE,

(2)H,L' - 4HCGY - 3H, 048/ 8.0¢H,L! « 6H,Opr F15mlENaOH 1, i At omljk
HER, VAARKEE AR, RRAEKPEER, #7W6.5¢ (FE71%) .'H-NMR §ij
EHER 0.9—1.20 (12H, 4CH;) , 1.8—2.2 (4H, 2C—CH,—C),3.28—3.68(12H,
4N—CH,f14N—CH) , 3.91—4.08 (8H, 4CH,COOH) , =&AL gRI% % B
JEAESE R Z BRI PO 2 B #

(3) H,L? - 1/2H,O&R/ #H,L' - 6H, OB k& o

(4) H,L? - 2HC1 - 3H, 04/ #H,L' « 4HCI - 3H,0 &lw 0 &% . H-NMR
WE &R 1.15—1.37 (6H, 2CH, ), 2.30 ( 4H, 2C—CH,—C ), 3.33 (12H,
4N—CH;f14N—CH) , 4.02 (8H, 4CH,COOH) , 7.46, 7.52 (10H, 2C,H,) ,

L EAPHHE
#0.5mmol H,L' . 4HCl - 3H,0 (5H,L? - 2HCl . sH,O0)ix F1omlF @ h, RE5
1.2mmol Ry e gl BE (RRSERSL) M1 omIHF B IR &, EVH AR, MBER2h, &=
Ve Hl, il MK, BRT TH®, FHEESHYE,

=\ R 5tk

BEEERF SR CBRETRPOREOR N, SR T /AN 2B EH 2k
RRBEGH L AH L BENSEaRNERAFRE A0S, BEEBE 25
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Vol BprRe ) EXH—EWZ S H, L AH, L & a g TR H, L' WIRE 1704, 1663,
1599em™ A MBHWK, UHHTHRELGAEHBRARE S, TTHEVEEEE. 4 F W
e, NEZHEREE, THL WIREHRERUPISBREE, XHAL EEETE
¥ B~ ZFEAHMLH,,, ML*-FIMLEE B4 E RS .
HTRASREES SWEARETURZRERERROE , B 1178 /U0,
Th* SMATERTFHR 2HBE W,

1. E&Y8 TR
BEYNITE S ITHRERBEHARIALL

1 RERE Wi £

I, ~”
& @ ?—.’Iﬁ'é]—_.__c'l;o____l_ Ho | N# M. %

WIHE | s | e | o | st | s | wmE | swm
HL6H,0 Fots ) 44.28 | 44.48 | 8.78 | 8.61 | 9.39 | 9.30
HL' 411C1H-3H,C Efa | 38.38 38.37 7.32 | 7.23 | 8.14 | 8.35
H.L* 0.5H,0 Fe | 61.82 61.88 7.30 | 7.10 9.01 8.90
H,L*.2HCI1-3H,0 Ffs | 51.96 52.14 7.09 7.17 7.58 7.80
(UO,),L*4.5H,0 #® | 2407 23.88 4.13 | 4.37 | 5.10 | 5.17 | 43.37 42.95
Th,L*-(NO,),-8H,0 | £#a | 19.70 19.26 3.90 | 3.51 | 8.35 | 8.26 | 34.60 35.02
(U0,);L*H,0 # | 32.94 33.02 3.63 | 4.00 | 4.80 | 5.13 | 40.80 40.25
Th,L* (NOy),- 10H,0 | EfE | 25.60 25.30 4.03 | 3.87 | 7.46 | 7.15 | 30.91 31.40

e 7. L'=C,,H,;,N.Os,
L2=C32H40N403.

2. Xk firgt

FAX g1 4 R T BN Bk R & BT TR, TR AT 4 B 20E Kby RATH B
PR (F2)TILAE H, AN RERSAAR, EHERTIHOLEYD. WAHEAES M
TRNES DTS ELREE, RACMNEBRL

R2 EAREGHXHERGRER

20° 9.30 10.86 15.76  21.26  25.42  27.72 31.60
H,L*.4HCl-3H,0 d, A 9.50 8.14 5.62 4.18 3.50 3.25 2.83
/I, 22.1 45.4 31.2 53.5 22.2 33.7 100.0
26° 6.80 10.14 13.76 16.50  21.38  24.72 31.64
H.L2.2HC!-3H,0 d, A 12.98 8.72 6.43 5.37 1.15 3.60 2.83
1/1, 95.0 18.2 23.4 38.5 28.2 100.0 61.3
20* 10.84 15.60 19.22  21.55
(U0,),L*-4.5H,0 d, & 8.16 6.25 4.61 4.40
11, 90.2 72.10  100.0 53.20
26° 7.44 14.50 17.56  22.44
(U0,),L*H,0 4, & 11.87 6.24 5.05 3.87

I/, 78.0 68.2  100.0 70.7
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ke
20" 6.60 23.56 28.50
Th,L!-(NO,), 8H,0 d, & 13.38 5.20 4,24
I/I,  100.0 43.2 38.5
20° 6.14 21.42 30.74

Th,L*-(NO;),- 10H,0 d, & 14.36 6.74 4.80
/1,  100.0 58.4 48.5

3. 4L 5h KR

B f B Bl A 0 B AT SN R B R 2N 33 AR 3 P AT L ORI AR R B R FE 1 T4 0cm ™!
B, WBRESDE R RKE1630cm™ BT, XMMEARELBEMT R, NWFTh AR &
Yi, TERRIRTE128ccm B i, TUAET42, 813, 1033cm™ HEHIBIRAY R, Hi0IRY
B RIS IR LU B B T R LS & T AR, UOH W& 17E9 3 0em ™ [T IR IHILU O

F£3 BERLEHIREEHEY (cm™)

& w NH*j@sm#es | COOHM&Rm | RHNOT &d U0t )
H,L*-6H,0 2600(br) 04 ogs(ve)
H,L*4HCI-3H,0 2600(br) 1750(vs)
H,L* 0.5H,0 2600(br) 1630(vs)
H,L?-2HCl: 3H,0 2600( br) 1745(vs)
(U0,),Lt-4,5H,0 1630(vs) 930(vs)
Th,L!(NO,).-8H,0 1625(vs) 742(153:53(8;1)3(5)
(U0,).L*H,0 1640(vs) 930(vs)
Th,L?- (NO,). 10H,0 1625(vs) 741(153279 (850)9@)

o briy®ik; vsRLKE; sRTRE,

4 ERER R
BB AW TR, BARRSRAN, RO IERRE, RN TRRER N, &
RAHETK, DMF, DMSO, M &, 7E/KHdRAR B S /58] 5505f1520( @~ - cm?
cmol™) , PBATE K T I R B AR A Tk Ae e, TIE KA A R S B0 L R

5. SHRAR 5 |
H,L'-4HCI-3H,0,(UO,),L - 4,5H,01Th, L' - (NO,), -8H,0 f2 A E i E %
THE2 MNBEMESHDORGIFHKLRPTUEH, BONRTIERR®. RE N
DTAML& (E2(a)) 760 CHMMIEX R A& A, M200CHFH H ¥ £ & MR N, o
MTGHK ER—ELEMAELRE, EHA0CEEEL M. SBESHORSITE & (E2
(b)) SEABMHECL, HETRRGERRARIEEERES, MAE5S00 ¢ E, W KR B
FURET S THORBELENK, B4 (B2(c)) BT ARBR, ERTHEMELR



42
B, BFWEBROER, BEWEe 0 ClREIS M, 5 —85 580 Rg fl—i 3 4
HE R, MELRSYHBBRYINSRRSH,

HHL? « 2HCL - sH, O ER &% hs B B,
' TG.

£

~ TG

P4
£ J
2, i
¢ A
o “

Hz E#F-HEMR
(a) — H.L'4HCL-8HL0, (1) ~- (UC).L"4.6H,0; (¢) — Th,-L*(NO,),-8H,0,

b, & ®

LARSCIRGE B PR U BRI T A 1O R T SRS shBE, BNER 6L T R1:2 (k&
B) WEEEED.

2. ALOMERRE], REMMMREBE SWmA, XSHIWELR—B.

3.MEEHFUO, Th™Eat 2R &%l i, XWALPROKRIFREK Q4 &
ML RBP4 B T RIEF M.

4. ERRE IR, REwLRARRIFNRREE.

3 ¥ X R
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SYNTHESIS AND CHARACTERIZATION OF TETRA-
AZAMACROCYCLE-N" ,N',N”"N"'~TETRAACETIC
ACIDS AND THEIR URANYL,

THORIUM COMPLEXES

Chen Ligin Ni Shisheag Xu lide
(Department of Chemisiry, Ankity UniverSity. Kejei)

ABSTRACT

The synthesis and characterization of the following two new N-functiona-
lized tetraazamacrocycles,5, 7, 12, 14-tetramethyl-1, 4, 8, 11-tetraazamacro~
cyclotetradecane~-N’ ,N» N N////—tetraacetic acid(H,L');5,12~diphenyl-7, 4~
dimethyl-1, 4,8, 11-tetraazacyclotetradecane-N/ N~ 6 N/, N7 -tetraacetic acid
(H,L?) and their uranyl and thorium complexes are reported,

The complexes in microcrystalline powder have constant stoichiometry
(U0,),L.nH,0 and Th,L.(NO;),.-nH,0, irrespective of the metal to ligand
ratio used in the preparation, All these compounds are characterized by elemental
analysis, X-ray powder diffraction, thermoanalysis, conductivity measurement,

" NMR and IR spectra.
Key words Per-N-acetic acid substituted tetraazamacrocycle, Uranyl

complex, Thorium co‘mplex,



