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Scheme 2-1-25 Gd-DTPA-2-Aminophenol 24
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Table 2-1-01 Azt 5% Gd EORERETIRE ()

- ri [s"'mM]
Entry Compound No. & Abbreviation (37°C)
1 Gd-DTPA (Magnevist) a5
2 17a Gd-DTPA-DETA-D2-4Glc(OAc) 6.4
3 17b  Gd-DTPA-DETA-D2-4Glc(OAc) 5.8
4 . 5.9
Gd-DTPA-DETA-D2-4Glc(40Ac)(10H)
5 19a Gd-DTPA-DETA-D2-4Glc(OH) 6.3
6 19b Gd-DTPA-DETA-D2-4GIic(OH) 5.8
7 20 Gd-DTPA-HMTA-D2-4GIc(OH) 8.1
8 21 Gd-DTPA-Phenylalanine 5.8
9 22 Gd-DTPA-Glycine 5.5
10 23 Gd-DTPA-Aspartic acid 5.4
11 24 Gd-DTPA-2-Aminophenol 4.8

Table 2-1-01 7* & Entry 1 @ Gd-DTPA (Magnevist) FEEOBEBICBWTHRS — %
MIZAVWLERTIND, £ZT, % Gd $iF0ERA L L ToOERELZFHET S0
Gd-DTPAZ A v ¥ —F L LI,

AMETERLEELTO Gd #8613 Gd-DTPA LB L TH WV n2TR Lz, B TYH
Entry 7 @ Gd-DTPA-HMTA-D2-4GIc(OH) (20) (% r; 7% 8.1 [s'mM '] & Gd-DTPA & Lt
BLT2@LUETH-T=, ChIZBERIZEWT Gd-DTPA L h HL{EBE CoERANARE
ThHILZRELTWA BRETITL Y BHLERZES-DIC GI-DTPA % & iR &
TR L7455 R, A%HEL 7- Gd I L Y NSF (Nephrogenic systemic fibrosis ; & &5
M) LV OMCNERTLES LW HMEARZ > TWD %, ERETER
AELVWIZLIAIBEOBRBTROBLATWLIRZFD—2THY Entry 7 @
Gd-DTPA-HMTA-D2-4GIc(OH) (20) 12 Z D&Mt LIz HHA MRIERH L 2587
YN EFLTWS,

¥7-, Entry 2, 3 B8X0f5, 6 #FhFhBLIELAEFRLD &R LR,
HEV=DAFROBNCER MERECLDLOELEEZLND. ZORRNLLK
FIZBITS nicBTHH RV =20 AROBRWHERIETEERIRbN 27,

2-1-2-5-5 MEZNLTIVEBBRPICHITIMEFE(r) ORE

MEFHEA TS ERAIOF I Blood Pool Agents L FEIEND LD H 5, 2 OF
OEHANIBRSEIIOPIIFELTWIERDFTHLFI VAR LEFETDHILET
EBMELHEHTVWS, KxhyF BYV=FrLordVa—n, FrElw—, TR
FULE) LERSLEERERRZoOBREAMETALWVWI I EREXRENRTWD
41425682)  Blood Pool Agents 0 — 2> Tdh %5 MS-325 (Vasovist) (d i d iz b £ < F

=183



ETL7 07" 2BTHINMBTNT I A2F—F o b LTna ), 2217 HWHE
TERLEZE Gd oW TLmi7T L7 3 '/::iza%ﬁfnéfswiﬁﬁﬁ%%%wané
PEDERMLL. OE7L7I 30 bo2xAVThnHRETHS 37.3 g/l H;
PEICMBEBTAT IVEREREL, rn BIEIINELRAKOEES LUHETH
=71,
LAFIC Ty BEBIGA” O EB RN SXMERAVTRD -4 Gd EEOERT LT
IUEEPICBID nE RICLTET.

Table 2-1-02 M7 V7 I U HFEPIZB T 5% Gd #EDfERNE (n)

- r[s'mM ]
Entry Compound No. & Abbreviation (37°C)
1 Gd-DTPA (Magnevist) 35
2 17a Gd-DTPA-DETA-D2-4Glc(OAc) 6.9
3 17b Gd-DTPA-DETA-D2-4Glc(OAc) 87
L i 5.6
Gd-DTPA-DETA-D2-4Glc(40Ac)(10H)
5 19a Gd-DTPA-DETA-D2-4GlIc(OH) 6.8
6 19b Gd-DTPA-DETA-D2-4Glc(OH) 6.9
7 20 Gd-DTPA-HMTA-D2-4GIc(OH) 7.7
8 21 Gd-DTPA-Phenylalanine 11.0
9 22 Gd-DTPA-Glycine 6.2
10 23 Gd-DTPA-Aspartic acid 10.4
11 24 Gd-DTPA-2-Aminophenol 6.2

Table 2-1-02 (2450 T %, Table 1 & [@£k{Z Entry 1 @ Gd-DTPA (Magnevist) % 2 #
e Life,

Table 2-1-02 L W RHFATEMK L 22T Gd §k 1L Gd-DTPA L LB L THE ' r %
AL T-#3, Entry 2-7 O % Gd-DTPA SR CTIami 7 L7 2 iz X 2B R0 #3a %
REF/DLBHELNoT2, L Z A, Entry8, 10 @ Gd-DTPA-Phenylalanine (21)
# X 1 Gd-DTPA-Aspartic acid (23) X i A EHZH 11.0, 104 [s'mM )L Az
DnlBLT2@UETCH-, MFETALT I LDFERICLVBRNEOHED R
BR{ELRSHZ MG, Entry 8 3L 10 @ Gd #f& 21 35 LU 23 # Blood Pool
Agents Lfi. RTryrvyhEBHLTNWELEEZLNS

Blood Pool Agents T 5 MS-325 2 F D EMEIC 7 c = A KZ 2 >F L1-HiE%
T+ Y, Entry 8 @ Gd-DTPA-Phenylalanine £ B L < Kz 7 == E%2H L ?"
BELTWAZ 672NV ENMET LTIV ED0ESICAVLATVALE L
bIb, £7-, Entry 8, 9 @ Gd $fk 21 B L X 23 Iz FoEBMEIABICHLKEF o
NWEEAFELEREZLTVWSZENLIARIAELOBFT LT I EOBESICHV
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ERLTWaAEEZLRD,

%72, MS-325 (2 37°C DARFIZHBWVT r A 6.6[s'mM'ZRTZLABEEZA T
% %) Table 2-1-01 X ¥ Entry 8, 9 @ Gd #fk 21 5 LT 23 12 37°C D AkFPIZBW
TnHENFEn 58, 54[s'mM')% kL MS-325 & kel L T/ &1, MS-325 @ i if
TAZIHICHETD R TEETETVWAVLE, IF7ALZ7I Ik BoEhSERM
FOHER R Gd ik 21, 23 1 MS-325 TR RIE AP ERARAERBRICRED
ttbEZLERND, LIAN, KFIRBWTIIE GI E 20 @
Gd-DTPA-HMTA-D2-4Glc(OH) (20) (% MS-325 L kbl L TwW e 2R, Gd #{E
20 IZH LT 21 BLU 22 0FFT A7z EBIUBIARITNLEL(LFENT
UTEERICBVWTIVBVWEBMEL RTTEESSS. BN FROKE VE
BEAIIEEEBEER (1r) 2ELEESIEHICRVWERBLERT I EBHMLENATVD
) LAl Gdék 20 (2 Gk 17, 18 LV LIEHFRTH YV 2RL L HVEME
ERLTWS, /-, Gdilk 17 L 19 i RBOBTEERZTALTAT EFLELE
Fa¥xoatti ik ThoA, Table 2-1-01,02 L W iEfBIC K E B AR
H L DTPAR# A AR—Y—DE XN Gd#E 20 0FmVEfMBICEEBLREFELT
WADTIER VWA LERLE, Ch2HRTI2EDICSEEIZILHIZAR—F—ZF KL
L7- Gd-DTPA sk +# AR T H L ENH D,

F7-. Gd #fk 17a,17b B LU 19a,19b #F N Fh LML L ZAKPLRIL <
ETRAED n&xFLEYN, AFV=ULAROBVWTRABERBIZLIbOKELE
AbNnD, UEDOERNLH FY =D AROEV Gd #ED S FRER n ICRIZT
KBIIRWEEZONS,

2-1-2-6 &R L1-Gd&#&D /n vivo il

2-5 75 in vitro ITBWVWTAKLE Gd $FIIREBEEICHAVWSL TS Gd-DTPA
(Magnevist) LV LA L L THBETHI Z LATRINZ BHEBIZEWTEAR
L7-Gd sk ERELZFMT 02T v FEAWE invivo B2 T2 27,

3.0T 4B {5 ¥ B & LR ] {g R B2 45 @ Signa 3.0T Z AW T MR @@ Z##{& L 7=. invivo
HiiicB W TH in vitro Bl & FHkiC Gd-DTPA (Magnevist) # A% » ¥ — F L Lz
(Table 2-1-01, 02), in vivo F¥{ffi{= 1% Gd $&{kiX in vitro FFMlICHE WV TR VBB LT L
7= Gd-DTPA-HMTA-D2-4GIc(OH) 20 * EAFH AR L THH-DICHBNES 2
Gd-DTPA-DETA-D2-4GIc(OH) 19 # f v /= (Table 2-1-01, 02) . Gd-DTPA,
Gd-DTPA-DETA-D2-4Glc(OH) 19 , Gd-DTPA-HMTA-D2-4GIc(OH) 20 (i# i Z i 0.1
mmol/kg, 0.05 mmol/kg, 0.05 mmol/kg & 72 5 & 5 (A A Z 0 TERA ORE
gL,

in vivo f iz Gd 88k 19 3 LU 20 133k Gd-DTPA OMEDO¥STH Y 7253
Lhl#WwaryhFAMERL, PTH Gd #& 20 (ZHFEICH =2 TR ME
LT, ZORREIL 2-1-2-5-4 Tik~<7- Gd-DTPA L L L CTIEME COEMSTRE L
WHIEBEZXBETILOTHY, BEORFGTROLA TV I REZETHE MRI
EEALLTORT Vv Z2HFLTWHLERD,

¥ COFRIIEEL DTPA 2 HESAR—H—DR &1 Gd #{k 20 OFmVEMBIC
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2-3 Synthesis of Gd-DTPA-HMTA-A-2Gle(OH) and Gd-DTPA-E

Introduction: Magnetic Resonance Imaging (MRI), at present, is a well established safe and
effective imaging technique in clinical diagnosis [1]. Use of some contrast agents (CA)
effectively increases the contrast efficiency. Therefore sheer investigation of these contrast
agents is more essential. Among these contrast agents stable, water soluble gadolinium
(Illcomplexes have the ideal properties such as higher water relaxivity, chemical stability and
low toxicity [2]. Presently Gd-Dota, Gd-Dtpa-BMA, Gd-HP-DO3A,Gd-DTPA-BMEA and Gd-
DO3A-Butriol are using as standard contrast agents for clinical practice [3]. Though these
candidates are using widely for the clinical practice yet they didn’t fulfill their role. So it is very
necessary to design new candidates of this family in order to overcome the drawbacks of the
existing agents. To be a good candidate of this class, CA should have considerably high
molecular weight [4], rigid structure, which can restrict the fast rotation of the molecule and
consequently offer slow tumbling motion [5-10]. More over the presence of hydrophilic groups
in these molecules increase their water solubility and the presence of hydroxyl and amino groups
can easily recognize the protein molecules in vivo and can adhere to them strongly.

In response to the above conclusion we have rationally designed two novel contrast agents
exhibiting high relaxivity values when compared to the existing standards

Result and Discussion

In my experiment, the new asymmetric Gd-DTPA-HMTA-A-2Gle(OH) was synthesized by the
reaction of DTPA di-anhydride and Cq ligand which was prepared from D-Glucono-1.5-Lactone
and hexamethylene triamine followed by Boc protection of secondary amine and protection of
all glycoside hydroxyl groups and deprotection of Boc.

2-3-1 Synthesis of DTPA dianhydride

DTPA dianhydride was prepared according 1o the previously established procedure [11]. DTPA
was added to a mixture of acetic anhydride and pyridine and stirred thoroughly over a period of
24hrs at 65°C under inert conditions. After the completion of reaction mixture was filtered and
washed thoroughly with acetic anhydride and acetonitrile. This was dried over sufficient period
of time under vacuum and the yield of the product was 90%. Scheme 2-3-1 depicted the
preparation route of DTPA dianhydride.

COOH O>_\ ,—(o
HOOC—\N N/—COOH Ac,0, Py " rCOOl'; 4
Hooc—/ \_/\.N/\, \—CO'UH 65° C 24h ; ) \/\Nf‘\/ \ ;
(o] (o]
DTPA DTPA dianhydride, 90%

Scheme 2-3-01 Synthesis of DTPA di-anhydride
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