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R: a) n— CH,; b) n— CH,,:
¢) CH.CH; d) p— CH,CH,SO;
e) CH; f} p— BrCH,

Synthetic scheme
1 ks

L1 {(EE5iH

Jeol FX—-90Q(90MHz) #%#EiL#R{L; Nicolet 170SX FT—IR i%{{; CHN—
O— Rapid TE/HL. KNAUER VPO 4+ F&(M,) & {((DMF, 90 C ); DSC Hi
JEFHAU T PCT -1 EHMKF0r; HnibiETE T, £ ARX S00MHz 4R4L E .

DTPAA“m. p. 182 C ( dec) , 4— —FEZEMKE DMAP)" (m. p. 110~ 111T ),
N—- FTH_ZER® (b p. 123C /400Pa), N— FEEZER(b. p. 157 C/666Pa),
N— ¥E " ZERK® (b.p. 164 T /133Pa), N —xi B % i B3 — Z B (m.p.98 ~ 99 ©),
N— XEZFED (mp. 56~ 58C ), N— SHR¥FHE 2B "(m.p. 88 ~ 89 C) 4
NS BET 5| SR

KA ZRMAEL(GAA, - 6H0) A B =2 LA R)IETIRER, kK
4, %H, BEAR. BEMFHAKSFIRLGE, EESTH, SaKkSEAREEN
8. DMF(A. R.) 2Bk G EIE, 76 C /4800Pa, HE AN MNA.R. &5 CP.
REGAAETE.
1.2 KOFREEREQ2)NEM

¥ N- FTH_2Z8K(1a) 1.61g (10.0mmol) F 1L & ) DMAP B F = 1B
g1, fIA 15ml DMF, SRS, SRIGHA DTPAA 3.75g (10.0mmol), BRSMREY,
ZFHRE 75~ 80 C PEFLR W 45h. fIA 15ml DMF ¥8, % H, MAREBAT
MZEE— ZBOAEB(1:1v /v) B, BREERRER, FHRIA TSR, BEEKENR
T DMF, #TZB - ZBBBPHEIE, NHRE 3~ 4K, mYUUTLTKIBE
¥, RhiE, HE TR, SEEARE2, BREFEAR 2, FEERIELEESTE]L

Tab. 1 Experimental data of polyester ligands

Polyester Yield 7, 'H-NMR IR Elem. Anal (%) HO*
ligand (%) (DP) D] Vo €m™) Found (Calc)
c H N
091 GH) 350 < 3500
2, 7 2264 12~ 175 @H) (— COOH) 4143 189 087
@2) 280~ 392 (4H) 1741, 1198 (@1.69 (7.63) (10.10) 2
418 ~ 4.63 (@H) (—co0— )
139 (— CH,)
0.83 GH) 3360 ~ 3500
2, 0 2393 1.24 (10H) (— COOH) 5105 823 9.68
@16 176 GH) 1741, 1195 (51.13) (829 ©.17) 2
1.92 ~ 3.82 (4H) (— CO0—)

4.19 ~ 4.62 (4H) 1396 (— CHy)
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( Continued)
Polyester Yield M 'H—-NMR IR Flem. Ana (%)
lignd (%) (OP) 5 yow fcm) Found (Cale) RO
C H N
3350 ~ 3553
2 71 2,505 2.81 ~ 3.82 (24H) (— COOH)
(4.53) 4.20 ~ 4.63 (4H) 1741, 1197 5093 7.21 10.14 2
7.44 ~ 7.83 (SH) (—C00—) (51.02) (6.85) (9.52)
1633, 743, 702
(—CH)
3430 ~ 3500
(— COOH)
2, 76 2336 2.28 (3H) 1739, 1201
(3.79) 2.79 ~ 4.60 (26H) (— CO0—) 4678 626 9.42 1
7.21 ~ 7.81 (4H) 819, 1387 (47.31) (6.04) (8.83)
(p-CHCH,)
1336, 1159
(SNsO,—)
3360 ~ 3600
2, 9 2663 2.80 ~ 3.83 (22H) ( — COOH)
(4.99) 4.04 ~ 443 (4H) 1735, 1196 51.27 6.63 10.67 1
6.51 ~ 7.06 (SH) (— co0—) (51.79) (6.52) (10.07)
751 696 (— CH)
3300 ~ 3470
(— COOH)
2, 77 2688 2.79 ~ 4.24 (26H) 1736, 1199 45.02 565 9.8 1
(4.61) 6.54 ~ 7.19 (4H) (—C00—) (45.36) (5.55 (8.8
1591, 813
(p—-CH,-)

* Average number of H,O molecules included in each recurring unit

1.3 fLEEMGIHER

¥2,1.10g (2mmol% 15 #0) FIAK & =& 46£L0.74g Qmmol) 43§13 T 20 & K o,
REHRMBRIES, £30C FTHAERN Ih. BRNVBESREBAZED, SEkER
BULE, KRAICE. ZB%%, EETHR, 83aakA™Y 3, BRI EE RE
Y 3,_» mE LES. IR X DSCHHELZE 2.
1.4 (LEBHMRE

P& BAIELACE 9 A HCI— HNO, (I:1v /v) Bfk, SR/ELL EDTA &4 TE L E
L ER. 4RFITH L2
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Tab.2 Polyseter Gd(III) complex

H,0*
Gd(I11) Yield Elem. Anal. (%) Found (Calc.) IR (cm™") n* DSC Found
Complex (%) C H N Gd Voo~ (Cale.) (%)
31.07 6.16 6.79 19.28 1594 20.30
3 79 9
(31.65) (639 (67D  (18.83) 1410 (19.42)
35.51 6.66 6.52 17.94 1595 17.37
3, ) 8
(35.71) (681) (642  (18.01) 1411 (16.51)
, N 34.39 5.93 6.43 18.79 1590 . 18.75
’ (34.56) (59 (645  (18.01) 1411 (18.66)
31.34 5.54 6.05 17.01 1589
3, 70 9 —
(32.18) (5.5 (6000 (1685 1407
s o 3461 5.57 6.62 18.87 1589 . 16.84
’ (34.49) (5.6 (669 (18.79) 1410 (17.22)
, 31.16 5.00 5.81 17.46 1593 o
' (30289 (529 (589  (16.5) 1408

* Average number of water molecules included in each recurring unit

1.5  mstigadiE( 7,) Ak
A RIBRBALE S 3, 13, BR KB KB, 75 SOOMHz NMR { ki
BT HLO IR T IRTIE] Ty IADK IR FIRRAIL Ty, 35 I KIS0 138
BYERE R, GRWE 3. '
' (1 /T =C1 / T)y+RI[M]

Tab.3 Relaxation measurement of polyester Gd(III) complex*

M] T, o R, /Gd R, /molecular
Gd(III) Complex
(mmot - 1) ) (mmol-' - s7") (mmol ' - s7")
3 1.993 0.054610 8.95 37.2
3 1.984 0.057965 8.70 394

<

* Ty=2.143S; Temperature: 20 C

2 HREWR

2.1 KOFEREHER

M F DTPAA ZEZEE FHUA TR DMF, RITRANBEFERE: TERTER
N- B Z BT DMF f, fnffeiil DMAP, /51 DTPAA, TEHHM TR
ASRP T, S8FHE, 1§ DTPAA B#BEMIFS N- BIR 2 BRRN. Bra M
K TREREY S B, 2, KEWELF, 2,0 KEEEE, XRAN LREBHER
REX BRI KBHERA BEL M.
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22 BEAVMMSH

AETYERBNKE =HME GdQL, - 6H,0 5K FREHITHEERY, HEAR
AIAERRAIREE T AT Y, BRNVEREE. 205085 b IR MR 7 B T A )
WH(~ 1590 M1~ 1410cm ™" £4), #H—HIELESYHER. LTREREER, K
BHEEEMNRMER, . ) HANKELESY(3, . ) FI/KEESE EENES.
2.3 SthigidaE

N B R ZIPMEF RN EEIIRZ—CL LAY 3b M 3c HWIAER £
B, Hob ML ER T ZENA FKKNERZH Gd—DTPA (Magnevist, R =6.4
mmol ™' - s~1) 43R 40% F 36%, ¥ BRI XK KS FELHK BB ERER
.,
B sbgteedhERAERRMYEEES R T FYEEREASRENR, FRERR
.
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STUDY ON THE SYNTHESIS AND NMR RELAXIVITY OF
MACROMOLECULAR POLYESTER LIGANDS AND THEIR
GADOLINIUM (II) COMPLEXES

YU Kaichao, ZHUO Renxi
(Department of Chemistry, Wuhan University, Wuhan 430072)

Abstract Six macromolecular polyester ligands were synthesized by copolymerization
of diethylenetriaminepentaacetic dianhydride with N—butyl, octyl, benzyl, p—tolue-
nesulfonyl, phenyl and p—bromophenyl diethanolamine, respectively. Their Gd(III)
complexes were also prepared. The structures of these macromolecular polyester ligands
and their Gd(III) complexes were characterized by 'H~NMR, IR, Elemental analysis
and DSC. The molecular weight of these polyseter ligands were determined by VPO
method. Average degree of polymerization of these copolymers were found to be
around 4. Two of these macromolecular Gd(III) complexes were chosen for the relaxa-
tion measurement. Preliminary results showed that the relaxivity (R) of
macromolecular GA(III) Complex 3b and 3¢ had an enhancement of 40% and 36% in
comparison with that of Gd—-DTPA.

Key words MRI contrast agent, Macromolecular polyester ligand, Gadolinium (III)
complex, Relaxivity





