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NEW ORGANIC CONTRAST AGENT ANALOG
AND METHOD OF MAKING SAME

TECHNICAL FIELD

The present invention relates to organic
contrast agent analogs and methods of making the
analogs. More particularly, the present invention
relates to a method of decreasing the toxicity of

such agents through chemical modification.

BACKGROUND ART

In general, current cholangicgraphic agents
used as biliary X-ray contrast aggnts are now
considered too toxic to meet risk/benefit criteria
for routine use as contrast agents to visualize the
biliary system. Because of the relative toxicity of
these agents, these agents are being replaced in use
by alternative imaging methodologies, such as
ultrasound and magnetic resonance imaging (MRI). On
the other hand, the resolution achievable with X-ray
radioclogy techniques is superb. Accordingly, biliary

contrast agents can still be quite useful.
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A second issue with regard to these agents
is the low rate of choleresis associated with biliary
excretion of the agent. The low rate of choleresis
increases the biliary concentration and thus
increases the toxicity..

Current biliary X-ray contrast agents have
amphophilic properties. These agents have a
hydrophilic head portion; that is, the -C02H
terminus, and a hydrophobic tail; that is, triiodo
aniline moiety with an unsubstituted 5-position.
Because of this property, they are excreted nearly
exclusively by the biliary route. Typical of most
amphilphilic molecules, these biliary contrast agents
tend to self associate. This property is reflected
by the low critical micellar concentration and low
osmolalities of their aqueous salt solution.

It is therefore desirable to produce a .ess

toxic and more choleretic contrast agent.

SUMMARY OF THE INVENTION

In accordance with the present inventicn,
there is provided an organic contrast agent analcg
wherein the analog is an oral or intravenous med:a

having the formula I:
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Rl
I I
Ry
I
and Rl and R2 are
R| R)
,CH,CH,
lopanoic acid -CH,CH - -NH,
\COOH
ipodatic acid -Ci1,Cit,CooH ~N=CHN(CH,),
/CH\CH,
Tyropanoic acid -CH,CH -NHCOC!1,Clt, Cit,
\cooH
,COCH,
locetamic acid -NCH, ClICH, -NH,
\COOH
,COOH
lopronic acid -QCH, Cl1,0CH,CHl -NHCOCII,
\CH,CH,
,CH,CH,
losumetic acid -N -NHCH,
\ COCH, CH,COOH

or wherein said analog is an intravenous media having

formula II;
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"4-
CQOH COOH
I 74 I I W/ ] I
!
N\ R3 N
I I
and R, is Rs
lodipamuds ~NHCO(CH,)sCONH~
{oglycamude ~-NHCOCH, -0-CH,CONH-~
lodoxamate -NHCO‘C]“CH]O)QCl‘pC}{yCONH-
lotroxamds ~NHCO(CH,0CH, ), CONH -
losulamide® "NHCOCH)C“]SO,CH,G!]CONH‘
/COCH,
* N at ponition §
\CH, CH,

or wherein said analog is an urographic media having

formula III:;

wherein the analog includes one or more flourine

substitutions or additions.



WO 94/05335 ' PCT/US92/07431

The present invention further provides a
method of making the organic contrast agent analog
including the steps of forming the organic contrast
agent analog having formulas I, II, or III and

substituting or adding at least one flourine moiety

to the analog.

FIGURES IN THE DRAWINGS

Other advantages of the present invention
will be readily appreciated as the same becomes
better understood by reference to the following
detailed description when considered in connection
with the accompanying drawings wherein:

Figures 1 and 2 are high resolution NMR
proton spectrums;

Figure 3 is a high resolution NMR fluorine
spectrum;

Figures 4 and 5 are mass spectrum analyses
performed on TFA-IOP made in accordance with the

present invention;

Figure 6 is a plotted curve comparing
biliary concentration over time of IOP versus TFA-
IOP;

Figure 7 is comparitive data of TFA-IOP and

IOP plasma concentration versus time: and

SURRTITUTE SHEET
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Figure 8 is comparative date of TFA-TOP and

IOP biliary excretion concentration versus time.

DESCRIPTION OF THE INVENTION

Generally, an organic contrast agent analog

made in accordance with the present invention has the

following general formula I:

SUSSTITUTE SHEET
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-7
and Rl and RZ are
R, Ry
,CHyCH,
lopanoic said -CH,CHl -NH,
\cooH
Ipodauc acid -C11,C11,CO0N -N=CHNICH,),
,CHyCll,
Tyropanoe 3c1a -CH,CH -NHCoc, .,
\CcooH
,COCH,
locstamic acid -~NCH, ClICH, -NH,
\cooH
,COOH
lopronic acid -OCH,CH,OCII,CH -NHCOC1l,
\cH,cH,

SUBSTITUTE SHEET
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or wherein said analcg is an intravenous media having

the formula II;

COOH COOH
I I I / | I
\
Ry
I I
and R3 is
R by
lodipamuae -NHCO(CH,).CONH~-
logiycamige ~NHCOCH, -0-CH,CONH~
lodoxamate -“HCO(C",CH'O)QCH) CH, CONH-
fotroxamiae -NHCO(CH,0CH,), LONH-
losutamiae® 'NHCOCH]C!(’SO,C“, CII,CONH—
,+COCH,
* N at pontion §
\CH,CH,

or wherein said analog is an urographic media having

the formula III:

SUBSTITUTE SHEET
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-~
\
R, R,
I

The agent includes a hydrophilic head (side
chain) and a hydrophilic tail (benzine ring). The
flourine addition or substitution provides means for
increasing the acidity of the agent and increasing
the choleretic activity of the agent to render the
agent less toxic.

Examples of oral cholecystographic contrast

media which can be modified in accordance with the

present invention are

Table 1.
Common name proonetary Manutacturer  Molecutar werenttm.w.)  lodine
ame e MW )
Acadform  Saitform
. ] ]

icacid Telepague Winthrop 57 »6.
i:::::. caicium Oragraun. caiaum Squibd 398 1,234 53.7
{podate. soaum Oragratin. soqium  Squibb 498 620 331
Tyropanoate.sodium  Oilopague Winthrop o4l 563 9.
locetamic acid Choleonne Mallinckroat 614 620
iopromc acd Oravue Squibb 673 _ 6.6
losumetic acid Schenne 628 50.6

SUBSTITUTE SHEET
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media modifiable in accordance with the present

invention are

Table 2.

V-Methvigiucaminesait  Propnetary Manutaciyrer Molecutar wergnttm.w.)  lodine

of contrast meaia name Yem.w.)
Aadform Saittorm

{odicamide Chologratin  Squibb 1.140 1.530 08

{oglycamiae Biligram Schenne 1128 1.518 27 s

{odoxamate Chotevue  Winthrop 1.288 1.678 9

{otroxamiae 1.316 1.706 79

losutarmide Wintnrop 1.376 1,764 28]

SUBSTITUTE SHEET
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More specifically, the starting agent can
be a cholangiographic or cholecystographic agent as
stated above. The agent can be of the oral or
intravenous types. That is, the agent is iodinated
such that it can be used as a biliary X-ray contrast
agent for routine use to visualize hepatocytes
gallbalder and the the biliary system. Unlike
previously used cholecystographic agents, such as
underivatized iopanoic acid, the present invention is
a chemically modified organic contrast agent analog
which is rendered less toxic and more choleretic by
the modification of the agent including additional
fluorine functionalities on the agent, the fluorine
functionalities rendering the agent more acidic and
nmore choleretic.

It has been hypothesized that if an
amphophilic molecule, such as a common organic
contrast agent analog is rendered a stronger acid and
is fully or at least more disassociated at
physiological pH, it will most likely be excreted
unconjugated, without causing choloresis and without
being trapped in the intrahepatic shunt pathway
(Sawkat, MS. et al; Influence of sid-chain charge on
hepatic transport of bile acids and bile acid
analogues. American Journal Physiology 249:G479-

G488, 1985:; Gurantz D., et al; Influence of bile acid

SUBSTITUTE SHEET
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structure on bile flow and biliary lipid secretisn in
the hamster. American Journal Physiology 247:G738~-
G748, 1984; Yoon, YB, et al, Effect of side-chain
shortening on the physiologic properties of bile
acids: hepatic transport and effect on biliary
sectetion of 23-nor-ursodeoxycholate in rodents.
Gastroenterology 90:837-852, 1986). Even in the
presence of choleresis, if the hepatocyte and
canalicular transport steps are rapid, the biliary
contrast agent is expected to move as a bolus, and
anatomical details, such as the intrahepatic ducts,
can be visualized in patients with good hepatocyte
function.

For example, the agent can be N-
trifluoroacetyl-iopanocic acid or alpha-fluoro-N-
triflucroacidic-iopanoic acid.

The present invention further'provides a
method of making the organic contrast agent analcg.
The method generally includes the steps of forming
the organic contrast agent analog having the formulas
I, II, or III and then increasing the acidity of z:e
agent while increasing the choleretic activity of
agent to render the agent less toxic by adding or

subtituting flourine on the agent.
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EXPERIMENTS

l. Synthesis of N-trifluoro Derivative
of Icpanoic acid

Three fluorine atoms were attached tas the
cholecystographic agent icpancic acid (IOP) so that
it could be detected using 19-F magnetic resonance
techniqgues.

IOP was reacted with trifluoroacetic
anhydride at 0'C in tetrahydrofuran. After the
reaction was complete, the organic solvents were
rémoved. The residue was dissolved in ethyl acetate
and washed twice with water. The organic layer was
dried over magnesium sulphate and the solvent was
removed to obtain the final product. The product,
N-trifluorcacetyl iopanocic acid, had a melting point
of 193°C and an extension ccefficient of
approximately 37,000 at 232 nm. The assigned
structure was verified using high resclution proton
and fluorine NMR spectrosceopy, elemental analysis and

mass spectrum analysis. The isolated yield of the

product was 97.5%.

SUBSTITUTE SHEET
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The following summarizes the reaction.

‘l:z"'s CaH,
CHy=CH=CO,H CHy—CH=-CQ,H
! ' (Rccon0 | ! !
THF 7 2
H NH, H NH~ \cF,

2. Synthesis of Alpha-fluoro-N-trifluecrocacetyl-

Iopancic acid

Functional groups were placed on the carbon
atom alpha to the carboxyl group éf the organic
contrast agent, iopancic acid. A fluorine atom was
placed on the carbon atom alpha to the carboxyl group
of N-trifluorcacetyl-iopanocic acid to significantly
effect its pKa and thus, effect its biecdistribution

10 and metabolism. The following summarizes the
synthesis of the alpna-fluoro-N-trifluoroacetyl—

iopanoic acid.

SUBSTITUTE SHEET



WO 94705335 ' PCT/US92/07431

_15_
cos oo -
CHy=CHe=CO, M CMy=CH=CO.N CMy=C=mCOpN
! ' > ! i 1T BN v@' 5
T N ' i 'a‘\/c” 1 "‘\/c"
LI ] H o
cﬂ% cﬁ%
CN'.C -COQN u'-? —CO, ]
@“‘ @'
\/"*

Results of elemental analysis of TFA-IOP

provided by Galbraith Laboratories, Inc., Knoxville,

TN are as follows:

Galbraith Theoretical Errcr

o 24.33% 24.03% +0.30%

H 1.93% 2.15% ~0.22%

N 2.04% 2.00% +0.04%

F 8.50% 8.15% -0.35%

I 55.24% 54.51% +0.73%
o} 9.16%
100.00%

SUBSTITUTE SHEET
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The calculations are based on the inclusion
of a molecule of methanol with each molecule of TFA-
I0P.

High resolution NMR proton spectrums (Figs.
1l and 2), high-resolution NMR flucéine spectrum
(Figure 3) and mass spectrum analyses (Figures 4 and
5) were performed on TFA-IOP. The results of each
confirm the expected chemical structure of the new

compound. Mass spectral analysis was performed.

3. Comparative Data of Biliary Excretion of
IOP and Trifluoroacetyl IOP

Experiments were conducted to compare the
biodistribution and excretion of TFA-IOP to that cf
the parent compound IOP. TFA-IOP and IOP were each
administered intravenously to rats (100 umol/kg) :n
order to compare the biodistribution and excretion -:
the compound made in accordance with the present
invention and the parent compound. Tissues examine:s

included liver, spleen, upper GI, lower GI, kidney,.

lung and heart. The length of each study was 90

SUBSTITUTE SHEET
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minutes, during which time bile, urine and plasam

samples were taken to monitor uptake and excretion.
NMR relaxation rates for liver and plasma were also
examined to note whether uptake of either compound

might possible alter these parameters.

4. Results

In general, liver concentrations 90 minutes
POSt injection were 512 uM and 202 uM after IOP and
TFA-IOP injection, respectively, while kidney
concentrations were 105 uM and 5 uM. Lesser
concentrations were found in the other tissues.
Excretion of the two compounds were found enly in
bile with no compound detected‘in urine. 1In bile,
TFA-IOP reached a maximum concentration of .5 uM with
the recovery of 40% of the injection dose during a 90
minute time period (see Figure 6). For IOP, the
biliary concentration reached 10 mM with 18% of the
injected does recovered during the 90 minute
collection peried as shown in Figure 6. Plasma
disappearance curves were similar in form, as shown
in Figure 7. Thin layer chromatography of bile
indicated that a vast majority of the injected TFaA-
IOP was metabolized to a single metabolite. No

nonmetabelized compound was found.

SUBSTITUTE SHEET
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These results indicate that TFA and IOP are
similar to their biodisposition except the rate of
biliary excretion of TFA-IOP appears to be
approximately twice that of IOP, as shown in Figure
8.

Tables 1 through 5 summarizes the results
of each experiment conducted. Table 6 shows a more
detailed analysis of the tissue concentration results
with values such as total micromoles in tissue,
percent of dose/gm, etc.

Tables 7 and 8 contain aﬁalysis of the bile

excretion results.

SUBSTITUTE SHEET
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TABLE 1

TISSUES

-10P CONCENTRATION (uM)

90 MIN POST INJECTION
[=s % OF 1-8 % QF
- 1OP) O0SE (TFA=10P) 0Q0sE
LIVER 311.99 14,33 281.73 .84
KIDNEY 183.48 0.69 37.84 8.24
*UPPER GI 387.81 1.31 148,23 8.41
*LOWER Gl 133.223 8.39 178.69 3.e3
*SPLEEN 23S8.34 8.43 164.04 3.24
*LUNG 324.91 1.21 277.44 3.23
*HEART 239.38 8.72 242.83 9.72

No standard curves were compiled for these tissues.

The values given represent concentrations generated
using the LIVER analysis routine and standard curve.
Because this routine utilizes a control LIVER spectra
for background modeling, erroneous Iodine concentrat:cn
values for these tissues may result due to inappro-
priate background removal.

SUBSTITUTE SHEET
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TA3LZ 2

~I10P CONCENTRATION (uM)

PLASMA -
SAMPL ING [-o [=-38
TIME ‘min) 10P) (TFa=10P)
9 sony . .00
19 sone 843.19
20 *naw $83.73
38 384.68 $73.38
49 saan 518.22
S0 387.7¢4 469.19
] 4é2.87 414,59
T8 442.44 373.79
&0 483,.7% 483.0%
bl 372.89 339.94

rxxx Indicates that no samples were obtained for these

time periods.

SUBSTITUTE SHEET
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TABLE 3
BILE: ~10P CONCENTRATION (uM)
SAMPL ING 1=6 1-8
TIME (min) (10P) (TFA=10P)
) sane 63S3.8
S 1683.8 3018.9
13 3639.4 S7772.¢
23 183584.9 6434.!
s 7834.3 ' 7882.9
43 9467 .4 7441 .|
SS 7314.4 8441 .4
&3 ’329.1 3372.3
7 77%8.8 S3eS8.°7
33 93484.46 . Q663.1

**** Inidcates that no sample was obtained for th
period.

s T ime

SUBSTITUTE SHEET
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TABLE ¢
-I0P CONCENTRATION (uM)
URINE: o=
SAMPL ING [=$ [-8
TIME (min) LI0P) (TFR=10P)
6-28 ] ]
20=49 e 8
d8=cw "] ren
$9-89 8 PV
£0-59 ) e an

***Indicates that no samples were obtained for these
time periods.

SUBSTITUTE SHEET
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Tl VALUES (msec)

NMR DATA:
CONTROL =4 -3
TISSUE "JALUE C10P) (TFA=10P)
“Liver 214,74 228.24 293.87
Plasma 1332.55 1404.1°9 1455.34
T2 vALUES-(msoc>
CONTROL =6 ]
TISSUE . VALUE  10PY (TFa=i0P)
Liver 28.27 28.485 Z8.v4
Plasma 232.1%9 2857.87 221.%4

- ‘As expected, the values obtained do not significantly

differ from control values.

SUBSTITUTE SHEET
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TABLZ

INTRAVENQUS 3P RAT STUDY
RAT NUMEBER : Y
DQSE : 184.umoles/Kg
TIME ?3.minutes
BODY WEIGHT : 486.grams
TISSUE “ OF
WEIGHT  8.WT.
LIVER 11.98 2.9%
SPLEEN .73 .18
UFPER Gl .79 .44
LOWEF Gt 1.83 .45
KIDNEY 2.7¢ .88 ,
"LUNG 1.5? .39 '
HEART 1.18 .29 IN TISS.
LIVER é6.13
SPLEEN 19
UrFER GI .38
Lower GI .23
K1ONEY .29
LUNG -3t
HEART .31
: PERCENTAGE OF DOSE
PER
IN TISS. Iram  vg b.wt
LIVER 14.% 1.2t 2%3.77
SPLEEN .45 .61 1.12
UPPER GI 1.31 .73 3.22
LOWER GI .59 .32 1.44
KIONEY &9 .28 1.78
LUNG 1.21 .77 2.98
HEART .72 .61 1.79

SUBSTITUTE SHEET
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PER

gram 9
.51 S11.99
.26 233.24
.31 387.91
.14 133.23
L1 183,48
.32 324.91
.26 299.38
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TABLE 3 (continued)
INTRAVENQUS TFA=-{0OP RAT STUDY
RAT NUMBER : 8.
DO3E : 188.umoles kg
TIME ?0.minutes
BOOY WEIGHT : 435.grams
TISSUE “ OF
WEIGHT B.WT.
LIVER 13.82 2.99
SPLEEN .43 .14
UPPER GI! 1.27 .29
LOWER GI 1.94 .38
KI1ONEY 2.38 .39 : uMOLES
LUNG 1.30 .39 PER
HEART 1.29 .30 IN TISS. gram Ko
LIVER 2.63 .28 281.73
SPLEEN .19 .16 1464.86
UPPER GI .18 .14 148.23
LOWER GI .27 .18 178.89
KIONEY .18 .86 $7.84
LUNG .36 .28 277.44
HEART .31 .24 242.8%

PERCENTAGE CF 00SE
PER
IN T1SS. gram «9 b.wt

LIVER 4.04 .46 13.88
SPLEEN .24 .38 -1
UFPER GI .41 .32 .74
LOWEF GI .63 .41 1.45
KIONEY .34 .13 .78
"LUNG .83 . 64 1.91
HEART .72 -7 1.66

SUBSTITUTE SHEET
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TABLE 7

INTRAVENJUS TrFa-10P RAT STUDY

RaT 1.0, [-8

COMPOUND : TFA=-10QP

DASE : 188. umoles/kKg

BOOY WEIGHT : 433. grams

YHMOLES INJECTED : 43.58 umoles

LIVER WEIGHT : 13.82 grams

EXP. LENGTH : $8 minutes

] BILE FLOW

SAMPLE ! mi mi/min
PERIDD |  ~===- PER

(min) ' min Kg bew. kg | .w.
SEREERE | SEEEESES ZENSENEEERE IIXREEEEEE
te - 9 .02893 .24811 1.,48733

a - 10 .84871 .89289 2.12473

18 - 28 .83473 .808448 2,82238
- 29 - 38 .04058 .89310 3.11040
39 - 49 .82992 .84878 2.29800
40 - 58 .83047 .87085 2.,34028
S8 - 49 .82817 .88475 2.143%°
6¢ - 78 .82721 .846233 2.08986
79 - &8 .82433 84099 2.83743
83 - <@ .32386 .33948 | ,986183

SUBSTITUTE SHEET

PCT/US92/07431

BP/235/86



WO 94/05335

SAMPLE
PERIQD

{min)

COMPOUND

CONC.

(umolar)

{9
2

18 -
- 28

38
49

59
6@

79
89

9
i@

29
38

49
38

- 49
- 78

89
<9

833.8
3018.0

3777.4
6436.1

7802.9
7641 .1

8441 .4
3372.3

S388.7

PCT/US92/07431

-27-
TABLE 7 (continuu:
EXCRETION
umoies umolies/min
——o= FER
min g b.w., kg |.w,

[
‘'
]
'
[l
'
1
1
[l
’

SAMPLE
PERIQD

(min)

S TBEER

16 -

”-

19 -
8 -

0 -
49 -

e -
48 -

78 -

68 -

9
18

29
38

49
Se

40
79

89

4N

SUBSTITUTE SHEET

.813 .831 1.821
.123 .282 9.411
.212 .488 16.388
2681 . 399 20.028
.233 . 337 17.931
.233 .338 17.882
.238 . 548 18.387
146 324 11.228
.141 .324 18.81!
.12t . 277 ?.262
SAMPLE ! UMOLES
WEIGHT IN RUNNING
' (grams) | SAMPLE TOTAL
! EEENNEEE | SEBESTEE  WRIKUIEINES
.20930 .13 .13
.407180 1.23 1.346
.34738 2.12 3.48
.483080 2.61 4.89
. 29928 2.33 8.42
.38478 2.33 18,73
.28179 2,38 13.13
.27219 1.46 14.68
. 28338 1.41 14.0880
.238648 1.21 17.21
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TABLE 7

SAMPLE
PER1IQO IN RUNNING
(min)  SAMPLE  TOTAL
19 - @ .31 .31
é - 10 2.82 30‘2
19 28 4.88 8.08
29 38 3.99 14.08
L 49 3.37 19.36
49 1] 3.33 24.71
ce 49 S.48 38.19
&8 79 3.36 33.346
70 -1 3.24 34.79
6o %9 2.7? 39.34

(continued)

PERCENTAGE OF DOSE

PCT/US92/07431

PER gm. FER kg.
SAMPLE BODY WT.

1.4¢
4.92

13.28
14.88

17.94
17.37

19.45
12.33

12.29
18.72

SUBSTITUTE SHEET

.79
6.48

11.22
13'78

12.34
12.39

12.49
7.72

7.44
6.37
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TABLE 8

INTRAVENQUS [0P RAT STUDY

RAT 1.D. : [=6

COMPOUND [oP

POSE : 184, umoles/kg

BODY WEIGHT : 4846. grams

UMOLES INJECTED : 42.22 umoles

LIVER WEIGHT 11.79 grams
EXP. LENGTH : <99 minutes

' BILE FLOW

SAMPLE ! ml mi/msn :
PERIND |  —===- PER

(min) : min Kg bow. kg l.w. !
SEREREESE | IITEREENEN ENRENERE SEEBIEFIENSIES
-18 - 9 * —— -— —-——

@ - 10 .8127% .a3384 1.147%0
19 - 28 .80847 .82134 .72404
8 - 38 .0187?7 .824%2 .39844
38 - 49 .88977 .024046 .81328
63 - 50 .01181 .82841 96993
39 - be .089984 .8222% .7%417
60 - 70 .81872 .328499 . 59457
70 - 80 31813 . 92%0s  .24942
88 - 30 .ua977 .62487 21384

*No sample weight, thus cannot
calculate these values

SUBSTITUTE SHEET
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TABLE 8 (continued)
' EXCRETION
SAMPLE COMPOUND | umoles umotles/min
PERIAD CONC. ! -—-- PER
(min) (umolar) | min vg b.ow. Kg | .w.
TRIE e wiz esa iose:
@ - 10 1685.8 .822 .4%4 L8473
6.270
19 - 29 8459.4 .73 .183
28 - 38 18%504.9 113 .279 9.448
7 8.834
38 - 49 $8%4.3 .894 .23
qa - S8 9647 .6 112 .277 ?.373
¢ g.518
39 - be 7316.4 .8646 .143
606 - 70 7%2¢9.1 481 .L99 6.73%
4.55%0
o - 80 7738.8 .872 .194
26 - %0 PSé4.¢ .893 .220 7.883

*No sample concentrate, thus cannot
calculate these values

SAMPLE SAMPLE | UMOLES
PERICD ! WEIGHT ! IN RUNNING
(min) ¢ .grams) ! SAMPLE TOTAL
CEEEEENEE | IEEEREESR | ZEEBETEEE  EEEEWRNE
‘19 - @* -——— , - ===
3 - 19 .13747 .22 .22
18 - 28 .88474 73 97
38 - 49 .809747 .98 3.07
48 - S@ 11618 1.12 4.19
S8 - &8 .09839 .46 4.83
8 - 78 18717 .81 S.66
78 - 89 .18174 .79 4.43
50 - 99 .09774 .73 7.328

*No sample concentration, thus cannot
calculate these values

SUBSTITUTE SHEET
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PERCENTAGE OF OOSE

RUNNING
TOTAL

PER am.
‘SAMPLE

PCT/US92/07431

OER «q.
300Y WT.

-19
d

19
28

38
48

1)
60

79
90

o*
19
28
38
a0
38
&9
79

ae
99

.32

1.78
2.68

.2.28
2.66

1.3?
1.91

1.87
2.21

2.30
4,98

7.26
?.92

11.48
13.49

13.27
17.48

3.289

20.3!
24.88

23.34
22.9¢

17.33
17.83

18.38
22.563

4.61
.43

*No sample concentration, thuse cannot
calculate these values

SUBSTITUTE SHEET
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what is claimed is:

1. A modified organic contrast agent

analog, said agent being an oral media having formula

I:
Ry
I I
N
Ry
I
and Rl and R2 are
R| R,
,CH,CH,
opanoie acid -CH,CH -NH,
\cooH
|pogatic acia -CH,Cl11,CO0H -NaCHN(CH,),
,CH,ClL,
Tyropanoic acid -CH,CH -NHCOCI1, 1, CH,
\cooH
, CocCit,
lmmcm -NCH,CHCH‘ -NH1
\CooH
,COOH
iopronic acig -QCH, Cl1,O0CH, Clt -NHCOCH,
\CH,CH,
,CH,yClY,
losumetnic acia -N ~NHCH,
\cocH, G, COOH

SUBSTITUTE SHEET
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. 1ae :

or wherein said analog is an intravenous media having

formula II:
COOH COOH
I I I —7/ ‘ I
N
R,
I I
and R3 is
Rl
lodipamde ~NHCO(CH, s CONH =~
loglycamide -NHCOCH, -0~-CH,CONH~
lodoxamate -NHCO‘C“,CH,O)-C“,CHQCONH-
lotroxamiae -NHCO(CH,0CH, ), LONH-~
losulamige* -NHCOCH, C11,80,CH, CH,CONH-
,COCH,
* =N at pomtion 3
\CH,CH,

or wherein said analog is an urographic media having

formula III;

SUBSTITUTE SHEET
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wherein said analog includes a flourine substitution

or addition.

2. An analog as set forth in claim 1
wherein said flourine moiety added or substitute is

at least one -CP3 moiety.

3. An analog as set forth in claim 2
wherein said agent is N-Triflourcacetyl-iopanoic

acid.

4. An analog as set forth in claim 2
wherein said agent is alpha-fluoro-N-

trifluorcacetyl~-iopanoic acid.

S. A method of making an organic contrast
agent analog, said method including the steps of:
forming a organic contrast agent analog having the

general formulas I, II, or III, and increasing the

SUBSTITUTE SHEET
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acidity of the agent while increasing the choleretic
activity of the agent to render the agent less toxic

by adding or substituting flucrine on the agent.

6. A method as set forth in claim 5
wherein said adding or substituting flourine step is
further defined as adding or substituting at least

one -CF3 on the organic contrast agent analog.

7. A method as set forth in claim 6
wherein the flourinated analog is N-triflourocacetyl-

iopanoic acid.
8. A method as set forth in claim 6

wherein the flourinated analog is alpha-flouro-N-

triflouracetyl-iopanoic acid.

SUBSTITUTE SHEET
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9. A modified organic contrast agent analog,

said agent being an oral media having formula I:

Ry
I I
R;
I
and R; and R, are
R, Ry
,CH\CH,
lopanoic 3c1d ~CH,CH =NH,
\cooH
Ipodatic scid -C11,C11,CO0H =NaCHNICH,),
JCHClI,
Tyropanoic acig -CH,CH -NHCOCI!, I, Cl,
\cooH
,COcH,
locstamic 3eid =NCH, CIICH, =NH,
‘cooH
,COOH
lopromie 3cig =-QCH, Cit,0CH, Cll ~NHCOC!H,
\CH,CH,
/CH)C“)
losumaetic 3cig -N =NHCH,
\COCH, CH,COOH

wherein said analog includes a fluorine substitution cf or

addition to a carbon or nitrogen moiety on Ry or R,.

SUBSTITUTE SHEET
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AMENDED CLAIMS
[received by the International Bureau on 6 April 1993 (06.04.93);
original claim 9 cancelled; original claims 2-8 amended;
new claims 9- 16 added; other claims unchanged (3 pages)]

1
I I
R
3 N g,
I

wherein said analog includes a fluorine substitution
or addition. _

2. The analog as set out in claim 1
wherein said fluorine moiety added or substituted is
at least one -COCF, moiety.

3. An analcg as set forth in claim 1
wherein said agent is N-trifluoroacetyl-iopancic acid.

4. An analog as set forth in claim 1
wherein said agent is alpha-fluoro-N-trifluorocacetyl-
iopanoic acid.

5. A method of making an organic contrast
agent analog, said method including the steps of:
forming a organic contrast agent analog having the
general formulas I, II, or III, and increasing the
acidity of the agent while increasing the choleretic
activity of the agent to render the agent less toxic
by adding or substituting one or more fluorine
containing moieties to R,, R, or R; of said general
formulas.

6. A method as set forth in claim 5.
wherein said adding fluorine step is further defined
as adding at least one -COCF; to R,, R, or R, of said
general formulas.

7. A method as set forth in claim 5
wherein said organic contrast agent is N-
trifluoroacetyl-iopanocic acid.

8. A method as set forth in claim 5
wherein said organic contrast agent is alpha-fluoro-N-
trifluorocacetyl-iopanoic acid.
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. Ce
(d»]

S. A nuclear magnetic resonance or
magnetic resonance imaging agent comprising a compound
being modified to include one or more -COCF; moieties
producing a single intense resonance resulting in a
maximum signal to noise ratio, whereby the resulting
compound contains —-COCF; as the only fluorine magnetic
resonance producing moiety with the proviso that the
modified substituent is not an aromatic ring.

10. A compound as set forth in claim 9
wherein said compound is a bifunctional compound
including iodine compounds rendering said compound
usable as an x-ray contrast agent as well as a nuclear
magnetic imaging agent.

11. An agent as set forth in claim 9
wherein said agent consists essentially of fluorinated
iopanoic acid.

12. An agent as set forth in claim 9
wherein said agent is N-trifluoroacetyl-iopanoic acid.

13. A method of modifying a compound which
contains no 19-fluorine to render the compound active
as a nuclear magnetic resonance or magnetic resonance
imaging agent by adding or substituting one or more
-COCF, moieties to said compound producing a single
intense resonance resulting in a maximum signal to
noise ratio with the proviso that the modified
substituent is not an aromatic ring.

14. A method of imaging an organ in a
biological system, said method including the sfeps of
administering the compound of claim 10, concentrating
the agent in the organ or system, and radiographically
imaging the agent.

15. A method of magnetic resonance imaging
comprising: administering the compound of claim 9,

and carrying out an MRI examination.
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16. A nuclear magnetic resonance or
magnetic resonance imaging compound comprising a
compound having a sufficient number of iodine atoms to
allow the use of said compound in x-ray and at least
one -CF; moiety added or substituted to said compound
producing a single intense resonance resulting in a
maximum signal to noise ratio.
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