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Synthesis and biodistribution of '*FJabeled pyridyl pyridaben analogues

MOU Tiantian' ZHANG Xianzhong™ WANG Qian'~ PENG Cheng’ MA Yunchuan ° MI Hongzhi'

(1. Department of Nuclear Medicine Beijing Anzhen Hospital ~Capital Medical University ~Beijing 100029  China; 2. Center for
Molecular Imaging and Translational Medicine School of Public Health Xiamen University Xiamen 361005 China; 3. PET Center of
Xuanwu Hospital Capital Medical University Beijing 100053  China )

[Abstract] Objective A fluorine-18 labeled pyridazinone derivative: 4-chloro2-ert-butyl5— 6~ 4- 2—2- 2-""F fluroethoxy
ethoxy ethoxy —-IH- 2 3-riazold—yl methyl 2-pyridinyl methoxy 3 ( 2H) -pyridazinone ( '*F FPTPP3) was designed and
prepared and its potential as a myocardial perfusion imaging agent was evaluated. Methods ®F FPTP-P3 was prepared by
substituting tosyl of precursor with "®*F. The tracer was evaluated by stability study octanol/water partition coefficient and biodistribution
study. Results The total radio-synthesis time was 70—90 min typical decay-corrected radiochemical yield was 36 +5.6% and the
radiochemical purity ( RCP) was>98% after purification. It is a lipophilic compound and stable in water for 3 h. The results of
biodistribution study in mice showed that '*F FPTP-P3 had certain initial heart uptake and the clearance of liver was very fast as well.
However the retention of heart uptake was not ideal. Conclusion ~ '®F FPTP-P3 is not suitable for heart imaging in vivo.
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Fig. 1 The structure of pyridaben
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2.1 “F FPTP-P3
4- 2- S5- 6- 4-2-2-
2- "F -4HA 2 3- -
2- 3(2H) - ( 4-chloro2-

tert-butyl 5— 6 4— 2— 2— 2— “F fluroethoxy ethoxy
ethoxy -IH-l 2 3riazol-1-yl methyl 2-pyridinyl me-

thoxy -3(2H) -pyridazinone ~ “F FPTP-P3)
2. 2- (2+ert-butyl-4 5-dichloro2H-
pyridazin3-one  DCP) 1 o
1.39 ¢( 10 mmol) 2 6- \2.58 ¢( 10
mmol) DCP.3.26 g( 10 mmol) Cs,CO, 10 mL
DMF 50 mL 68 C 12 h,
50 mL o
250 mL 50 mL 5 &
MgSO, 200 ~300
=1:1
1.30 g 4— 2- S5- 6- 2-
3(2H) - ( 4-chloro2+ert-butyl 5- 6-

hydroxymethyl 2—pyridinyl methoxy 3 ( 2H) —pyridazi—
IP-OH) 40% .'H NMR ( 400 MHz
CDCLy) &: 1.674 (s 9H N(CH,),;) 4.805(s 2H
CH,-0-C=CCl) 5.436 (s 2H CH,OH) 7.280
7.517(d 2H pyridyl) 7.784 (s 1H n=C-H)
7.801 (d 1H pyridyl) ; IR ( CH,Cl, em™) v: 3425
(O-H) 1643 (C=0) 1259 ( =C-0C) .
1.30 g( 4.0 mmol) IP-OH.0. 92 g( 4.8 mmol)
0. 59 g( 4.8 mmol) 4- N
0.62 g( 4.8 mmol) ( DIEA) 50 mL
100 mL 2 h,

none
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100 mL
mL 100 mL 0. 1 mol /L. HCI
mL o Na,SO,
200 ~300
=1:1

250
100

55— 6-
3(2H) -
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1.24 g 4- 2-
22—

( 4-chloro2+ert-butyl-5- me—
thoxy2-pyridinyl methoxy -3 ( 2H) —pyridazinone IP-
OTs) 65% .'H NMR (400 MHz CDCL,) &:
1.639 (s 9H N(CH,),) 2.454 (s 3H
CH,;) 5.154 (s 2H CH,0S) 5.339 (s 2H CH,-
0-C=CLCl) 7.358 (d 2H CH,-phenyl) 7.423
7.503(d 2H pyridyl) 7.748 (s 1H n=CH)
7.810-7.852 (d 3H phenylSO; pyndyl); IR
(CH,CL, em™) v: 1652 (C=0) 1259 ( =C-0-C) .

1.24 g( 2.6 mmol) IP-OTs.0.51 g( 7.9 mmol)

phenyl-

NaN, 40 mL 100 mL 2
hs 100 mL .
100 mL Na,S0,
200 ~300
=4:1 0.83 g4- =2- 5-
6- 2- 3(2H) -

( 4-chloro2-tert-butyl-5-
pyridinyl methoxy -3( 2H) —pyridazinone [P-N;)
92% .'H NMR (400 MHz CDCl,) &: 1.639 (s 9H
N(CH,),) 2.454 (s 3H phenyl-CH;) 5.154 (s
2H CH,0S) 5.339 (s 2H CH,-0-C =C<l)
7.358 (d 2H CH;-phenyl) 7.423 7.503(d 2H
pyridyl) 7.748 (s 1H n=CH) 7.8104.852 (m
3H phenyl-SO; pyridyl) ; : 1194120 °C; IR
(CH,Cl, em™) v: 1655 (C=0) 1262 ( =C-0-C) .
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0C 20 mmol
THF 0.31 g( 13 mmol) NaH. 30
min 1.98 g 80%  3-
2 ho 20 h
100 mL Na, S0, o
200 ~ 300
=1:1 2.34 g2-2-2-2-
( 2-2-2-
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62% .'H NMR (400 MHz CDCL,) &: 2.357 (s 1H
O-H) 2.442 (t 1H C=CH) 3.6093.749 (m

12H ( OCH,CH,),) 4.215(d 2H C=CCH,); IR
(CH,Cl, em™) v: 3423 (O-H) 3287 (C=C).
1.65 g( 12 mmol) 4- 1,74 ¢( 13
100 mL
20 mL. 12 mmol A3-OH o
30 mL  2.56 g( 13 mmol)
50 min
0.1 mol/L

mmol)

30 mino

200 ~300
:2:1

Na, S0,

3.96 g2-2-2-2-
( 2- 2- 2- toluene sulfonyl
95% .'H NMR

ethoxy
ethoxy ethoxy propyne A3-OTs)
(400 MHz CDCL;) &: 2.041 (s 1H O-H) 2.429
(t IH C=CH) 2.445 (s 3H CH;-phenyl)
3.5883.698 (m 10H ( OCH,CH,),0CH,CH,O0S)
4.106-4.190 (m 4H OCH,CH,0S C = CCH,)
7.341 (d 2H CH,-phenyl) 7.796 (d 2H
S0,); IR ( CH,Cl, em™) v: 3287 (C=C) .

phenyl-

4 mL 0.46 g( 1.8 mmol)
1.46 g( 5. 4 mmol) L-
. .5mL 1.29¢
(3.7 mmol) IP-N, DMF 1.5 mL 3.7 mmol
A3-OTs N N-
1~2do 100 ml. 100
mL Na, S0, o
200 ~300
=1:9 1.92 g 4- 2- 5 6 4-
2-2-2- -1H-
123-  d- 2 3(2H) -
( 4-chloro2-tert-butyl 5- 6- 4- 2- 2- 2-

ethoxy 1H-1 2 3-
triazol-1-yl methyl 2-pyridinyl methoxy 3(2H) -pyr-
idazinone PTP-P30Ts) 75% .'H NMR ( 400
MHz CDCly) &: 1.647 (s 9H N(CH,),) 2.436 (s
3H  phenyl-CH, ) 3.5743. 706 10H
( OCH,CH,), OCH,CH,0S) 4.095-4.150 (m 2H
OCH,CH,0S) 4.701 (s 2H N-CH,) 5.403 (s 2H
triazolyl-CH,—pyridyl) 5.683 (s 2H CH,-0-C=C-Cl)
7.188 (d 1H pyridyl) 7.325 (d 2H CH,-phenyl)
7.552 (d 1H pyridyl) 7.762-7.825 (m 5H phenyl-
SO, triazolyl n=CH pyridyl); "C NMR (100 MHz;

toluene sulfonyl ethoxy ethoxy

( m
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CDCl,) &: 27.89 55.23 60.38 64.69 66.58 68.70 =2:3 137 mg "“F FPTP-P3 63% .'H
69.26 69.85 70.54 70.59 70.76 71.93 118.26 ~ NMR (400 MHz CDCl,) & 1.638 (s O9H N
121.06  121.99 123.37 124.91 127.96 129.84  (CH,),) 2.129 (m 2H CH,CH,CH,) 2.874 (t
133.05 138.71 144.84 145.67 153.47 154.33  2H CH,CH,F) 4.499 (dt 2H CH,F) 5.386 (s
155.27 158.93; IR ( CH,Cl, em™) v: 1646 (C=0) . 2H triazolyl-CH,-pyridyl) 5.636 (s 2H CH,-0-C=
1 mL 1 mol/L THF CCl) 7.138 7.512 (d 2H pyridyl) 7.478 (s
25 mL 110 C o 1 mL IH triazolyl) 7.763-7.802 (m 2H pyridyl n=C-
o 0.5 mmol PTPP30Ts H); "“C NMR (100 MHz, CDCl;) &: 27.83 29.96
10 mL 40 min. (d J=20Hz) 31.82 44.14 55.24 66.58 72.02
20 mL 20 mL.  83.08 (d J=164 Hz) 118.32 121.05 121.68
o MgSO, 124.90 138.63 147.40 153.48 154.63 155.26
200 ~ 300 158.92; “F NMR &: 220. 49,
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Fig.2 The synthesis route of “F FPTP-P3
YF FPTP-P3: 4-chloro2ert-butyl 5- 6- 4-2—2-2— “F fluroethoxy ethoxy ethoxy —/H-l 2 3-riazol-l+l methyl 2-pyridinyl me-
thoxy 3( 2H) -pyridazinone; IP-OH: 4-¢hloro2ert-butyl 5—  6-hydroxymethyl 2-pyridinyl methoxy -3(2H) -pyridazinone; IP-OTs: 4-¢hloro—
2-ert-butyl 5- 6 toluene sulfonyl methoxy2-pyridinyl methoxy -3( 2H) —pyridazinone; A3-OH  2- 2- 2-hydroxyethyl ethoxy ethoxy
propyne; A3-OTs  2- 2— 2- toluene sulfonyl ethoxy ethoxy ethoxy propyne; PTP-P30Ts: 4—chloro2-ert-butyl 5— 6- 4-2—2- 2— tol-
uene sulfonyl ethoxy ethoxy ethoxy 1H-l1 2 3-riazol-l-yl methyl 2-pyridinyl methoxy -3(2H) -pyridazinone.

2.2 "F FPTP-P3 QMA 10 mL 110 <C o
"F FPTP-P3 3. 0.5 mL o 2 mg PTP-
0.3 mL 1 mg K,CO, 1 mL P30Ts 1 mL 90 °C
11 mg K,,, SF F 30 min. C-18
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Fig. 3 The synthesis route of “F FPTP-P3

PTP-P30Ts: 4chloro2+ert-butyl 5- 6- 4- 2— 2— 2-

pyridinyl methoxy 3( 2H) —pyridazinone

2.3 “F FPTP-P3
1.85 MBq HPLC "F FPTP-P3
1 mL 3 h lh 0.2
mL HPLC .
2.4 "F FPTP-P3
0. 025 mol/L KH,PO, NaOH
pH 7.4 PBS
0.6 mL PBS  0.58 mL
0.02 mL. ""F FPTP-P3
3 ~5 min o 5 min
3 0.1 mL v
3 .
log P &
2.5 “F FPTP-P3
( 18 ~20 g)
0.1 mL "“F FPTP-P3 (0.185 MBq/
0.1 mlL) 2 min+15 min\30 min 60 min
Y

( the percentage
of injected dose per gram % 1D/g) o

3
3.1 “F FPTP-P3
BE - 70 ~90
min 36% +5.6% -
>98% 5 GBq/pmol, "F FPTP-

P3 17.7 min )
FPTP-P3 17. 6 min ( 4),

toluene sulfonyl
BF FPTP-P3: 4—chloro2+ert-butyl-5- 6- 4- 2—2— 2— ®F fluroethoxy ethoxy ethoxy —1H-
1 2 3+riazol-11 methyl 2-pyridinyl methoxy -3( 2H) -pyridazinone.

ethoxy ethoxy ethoxy -IH-l 2 3riazold-yl methyl 2-

1.4x107 (A)
1.2x10%7 (R EpTP-P3
1,010
- 17.6 min
= 8.0%10%
£
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0 5 10 s 2
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Fig.4 The HPLC chromatograms
of ““F FPTP-P3

B/YE FPTPP3: 4-chloro2-ert-butyl-5- 6- 4- 2— 2— 2 B/VF
fluroethoxy ethoxy ethoxy IH-1 2 3-riazol-1-yl methyl 2-pyridinyl
methoxy 3( 2H) -pyridazinone.

3.2 “F FPTP-P3
5 "F FPTP-P3
3h >98%
3.3 “F FPTP-P3
“F FPTPP3  log P 0.72 +
0.11 o
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2.5=10P

Counts/cpm
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17.7 min
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T
15
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5 “F FPTP-P3

3h HPLC

Fig.5 The HPLC chromatograms of "“F FPTP-P3
incubated in water for 3 h

BF FPTP-P3: 4-chloro2-tert-butyl5—- 6- 4-2-2-2- ¥F fluroe-

thoxy ethoxy ethoxy JH- 2 3-riazol-lyl methyl 2-pyridinyl

methoxy -3(2H) —-pyridazinone.

3.4 ®F FPTPP3

1

2.17) % 1D/g.

o

BF FPTP-P3

FP20P "F FPTP-P3
PEG
. "F FPTP-P3
15 min

2 min  (19.49+

“F FP10P BF

58.6 % .
(log P=0.72+0. 11)

1 “F FPTP-P3
Tab.1 The biodistribution results of “F
FPTP-P3 in normal mice (%1ID/g n=5)

o

[tem 2 min 15 min 30 min 60 min
Heart 19.49+2.17 8.07+1.67 5.20+0.51 4.79+0.31
Liver 9.28+0.60 6.05+1.10 4.48+0.46 3.66+0.41
Spleen 4.842+0.76 5.17+0.51 4.42+0.41 4.49+0.56
Lung 5.63+£0.60 5.22+0.75 4.53+0.68 4.03+0.49
Muscle 5.63+0.97 4.56+0.90 4.45+0.97 3.27=+0.18
Bone 5.81+1.26 6.85+2.82 8.60+1.32 8.70+2.31
Kidney 24.48+4.08 9.24+0.73  5.08+0.72  3.81+0.48
Blood 5.36+0.32  5.29+0.69 4.91+0.52 4.61=+0.40
Heart/Liver 2.10 1.33 1.16 1.31
Heart/Lung 3.46 1.55 1. 15 1. 19
Heart/Blood 3.64 1.52 1. 06 1.04
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