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ABSTRACT. “™Tc-Labeled N-(3-bromo-2.4,6-trimethylacetanilido)-iminodiacetic acid (*™Tc-mebrofenin) has been
used to assess the functional integrity of the hepatobiliary system. A fast and convenient procedure was established for
the synthesis of mebrofenin and radiochemical labeling with *™Tc. 3-Bromo-2,4,6-trimethylacetanilide was synthesized
in large scale under microwave irradiation (300 W, 5 min) by acylation (60% yield) and bromination (96% yield). And
it was treated with the disodium salt of iminodiacetic acid under microwave irradiation (300 W, 20 min) to afford mebro-
fenin in 86% yield. The attractive feature in this procedure involves microwave irradiation that results in shorter reaction
times, higher yields, cleaner reaction products and an easier work-up than classical heating. The synthesis time of 2,4,6-
trimethylacetanilide was reduced from 1 h to 5 min; the synthesis time of 3-bromo-2.4,6-trimethylacetanilide was
reduced from 24 h to 5 min; the synthesis time of mebrofenin was reduced from 48 h to 20 min, when compared with
that of the conventional method. Iminodiacetic acid of mebrofenin is a metal complexing moiety that strongly binds
9mTe, ¥mTe-Mebrofenin between the reduced technetium, prepared by a stannous reduction of the pertechnetate ion, and
mebrofenin was formed under microwave irradiation (300 W, 1 min). The synthesis time of *™Tc-mebrofenin was
reduced from 30 min to 1 min, when compared with that of the conventional method. 99.5% of Labeling efficiency (LE)
of “™Tc-mebrofenin was determined by using radio-TLC.
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Fig. 1. A) Chloroacetyl compound, B) Sodium salt of imi-

nodiacetic acid.
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Table 1. Comparison of microwave irradiation method with conventional heating method of sequences for the N-(3-bromo-2,4,6-

trimethylacetanilido) iminodiacetic acid (mebrofenin)

Product Reaction time Yield (%)
Microwave Conventional Microwave Conventional
5 min 2h 60 58
5 min 16 h 96 92
3 20 min 18 h 86 52

Table 2. Radio-TLC analysis of *™T¢-N~(3-bromo-2,4,6-trimethylacetanilido) iminodiacetic acid (*™Tc-mebrofenin).

Chromatographic

R¢ value of *"Tc species

System Unreduced *™Tc Reduced, hydrolyzed *™Tc #"Te-mebrofenin
Support (ITLC-SA/SG) 0.9-1.0/0.9-1.0 0.0-0.1/0.0-0.1 0.0-0.1/0.9-1.0
Area value (at pH=5) 0% 0.05% 99.5% (=LE)*

Labeling efficiency (LE) was determined by the equation of [100%-(% of unreduced *™Tc + % of reduced, hydrolyzed *"Tc)]

Labeling efficiency (%)

S 10 20 30

Reaction time (min)

Fig. 2. Labeling efficiency of *™Tc-mebrofenin synthesized
by using microwave irradiation: influence of pH and reaction
time. Keys: A (pH 3), A (pH 5), [1(pH 7), W (pH 9).
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Scheme 1. Conventional synthesis of N-(3-bromo-2,4,6-trimethylacetanilido) iminodiacetic acid (mebrofenin).
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Scheme 2. Synthesis of N-(3-bromo-2,4,6-trimethylacetanilido) iminodiacetic acid (mebrofenin) using conventional heating.
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mmol)¥] 2.4,6-trimethylanilines ¥3 30 mL oM+ E
Ak(acetic acid)el] =<1 ¥, 0o|A4] 2.74 mL(33 mmol)2]
chloroacetyl chloride® 3] "e]=gle}. 141752t
Al g-of| A wHkst -, 42 mLo| S5l 541 5.9 g8
sodium acetate, trihydrate §-2-8 Zef2ol o Ht
SES AA AA T AAES A sl 7 E A

2.4.6-Trimethylacetanilide (1): mp 184 °C; IR(KBr)
3236, 3038, 1671, 1608, 1540, 1485, 1333, 1241, 1202,
1039 cm™; 'H NMR (300 MHz, CDCl;) & 2.22 (s, 6H),
2.23 (s, 3H), 4.26 (s, 2H), 6.91-6.94 (s, 2H); “C NMR
(300 MHz, CDClz) 6 18.5, 21.3, 43.2, 129.5, 130.4,
135.4, 138.0, 164.8; MS (m/z) 211.9 (M").
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Ao F 71F A1A 3-bromo-2.4,6-trimethylacetanilide(2)
= g

3-Bromo-2.4,6-trimethylacetanilide (2): mp 168 °C; IR
(KBr) 3243, 3100, 3023, 1662, 1581, 1527, 1457, 1419,
1384, 1332, 1234, 1164, 1030 cm™'; '"H NMR (300 MHz,
CDCl;) & 2.22 (1, 9H), 4.2 6(s, 2H), 6.90-7.05 (s, 1H);
MS (m/z) 291.9 (M").

N~(3-Bromo-2,4,6-trimethylacetanilido)iminodiacetic
acid 3)2] M. 100 mL 7Hg9) 52 wlet ek
Fel] 2.9 g(10 mmol)?] FFHE 25 WL 25 mLe] o
ghgof el 15 mLo] S5l Il 175 299
mmol)®] iminodiacetic acid, disodium salt hydrate 4>
S-S Yolrh whg-ol 10% $AFERFEF(NaOH)
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N-(3-Bromo-2.4,6-trimethylacetanilido)iminodiacetic
acid (3): mp 205 °C; IR (KBr) 3447, 3273, 3012, 2964,
1671, 1541, 1378, 1341, 1262 cm™; "H NMR (300 MHz,
CDCl;5) 8 2.1-2.4 (t, 9H), 3.61 (s, 2H), 3.69 (s, 4H), 6.92-
7.09 (s, 1 H); ®C NMR (300 MHz, CDCl;) § 17.4, 20.0,
55.7, 58.6, 128.7, 131.4, 135.4, 137.1, 171.9, 173; MS
(m/z) 430.96 (M").
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Scheme 3. Synthesis of N-(3-bromo-2,4,6-trimethylacetanilido)
iminodiacetic acid (mebrofenin) using microwave irradiation.

3} ZARE-E7]0l] 2.1 mL(15 mmol)?] 2,4,6-trimethylaniline
S 93l 15 mL oFM EAbe]] 321§, 1.37 mL(17 mmol)
2] chloroacetyl chloride® HA3] 9} Exld £
og vlolzmst EAPEAe] Y3 300 Wl e
2 1308 LR s¥ Fo 2ART 24
A2 wy Be} Tt AA Ao ol 2.4.6-
trimethylacetanilide(1)5 3433l
2,4.6-Trimethylacetanilide (1): mp 184 °C; IR(KBr)
3236, 3038, 1671, 1608, 1540, 1485, 1333, 1241, 1202,
1039 cm™; 'H NMR (300 MHz, CDCL) § 2.22 (s, 6H),
223 (s, 3H), 4.26 (s, 2H), 6.91-6.94 (s, 2H): "C NMR
(300 MHz, CDCL) 3 18.5, 21.3, 43.2, 129.5, 1304, 1354,
138.0, 164.8: MS (m/z) 2119 (M").
3-Bromo-2,4,6-trimethylacetanilide (2)2| 4. 30 mL
ulo] A2 3} FALE- €76 1.05 g(5 mmol)?] 3}E
15 901 20 mLe] 50% "l ghg 8elel] >l .1
W BolA AER AT Fel nEEelS Yok £
HlE g & mo]lZ 29} AR Yol 300 W
FH2E 1309] 2xeA 5% St 2AEE. 24}
g a2 Wb Bok Fdsk AAl A et 3-
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bromo-2,4,6-trimethylacetanilide(2)5 343313}

3-Bromo-2.4,6-trimethylacetanilide (2): mp 168 °C; IR
(KBr) 3243, 3100, 3023, 1662, 1581, 1527, 1457, 1419,
1384, 1332, 1234, 1164, 1030 cm™; '"H NMR (300 MHz,
CDCls) & 2.22 (t, 9H), 4.2 6(s, 2H), 6.90-7.05 (s, 1H);
MS (m/z) 291.9 (M").

N-3-Bromo-24,6-trimethylacetanilido) iminodiacetic
acid (3)2] M. 30 mL vlo]| =23} FAME- 8700 145 ¢
(5 mmol)?] FFHE 25 €31 13 mLY| oljghgol] <l
.7 mL 9] S57ol| <1 88 (5 mmol)2] iminodiacetic
acid, disodium salt hydrate 584 2} W} Be} FL3t
&2l 10% FAERAEF &S 3t 9l &
= vle|mEI} ZAMFA | el 300 Wo| EHo =
1308] 2=ellA] 20 St AP Ak vkS
o 2 vhy Be} A3t AA "X}l ule} N-(3-bromo-
2.4,6-trimethylacetanilido)iminodiacetic acid(3)Z 34
ahoaet.

N-(3-Bromo-2.4,6-trimethylacetanilido)iminodiacetic
acid (3): mp 205 °C; IR (KBr) 3447, 3273, 3012, 2964,
1671, 1541, 1378, 1341, 1262 cm™; "H NMR (300 MHz,
CDCl;) 8 2.1-2.4 (t, 9H), 3.61 (s, 2H), 3.69 (s, 4H), 6.92-
7.09 (s, 1 H); "C NMR (300 MHz, CDCls) § 17.4, 20.0,
55.7, 58.6, 128.7, 131.4, 1354, 137.1, 171.9, 173; MS
(m/z) 430.96 (M").
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Wshedeh ANE 2N L3} GIGEF S
acetonitrile:water(3:1, v/v) &8-S 247 A =3 F,
ITLC-SAS} ITLC-SGell EA3E8& 22t A3}
o At
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