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Intracyclic 11C-Labeling via rapid cyclization of [cyano-11C]cyano(hetero)arenes
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We developed Pd(I1)-mediated rapid 11C-cyanation of (hetero)arylborons. This
method showed excellent functional group tolerance and allowed for the preparation of various [11C]
cyano(hetero)arenes.On the basis of this invention, we futherely developed synthetic methods for a
wide range of [11C]5-aryltetrazoles and [11C]2,4-diamino-6-aryl-1,3,5-triazines via rapid

cyclization of [cyano-11C]cyano(hetero)arenes with trimethylsilyl azide (TMSN3) or dicyandiamide,
respectively.
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Table 1. Pd(I1)-Mediated Rapid “'C-Cyanation of (Hetero)Arylborons with [*C]NH,CN
[MCINH,CN 1
R@/B(OR )2 PdCl,(PPhj3), R@CN
Z 5min Z
(n=3)
A) Boronic acid pinacol esters as precursors
R=H 95 + 4% R=Ph 791 9% (K,COy)?
11 Ph 89 + 2% 11 CN 46 + 1%2
2% 83 + 10% (K,COg3, PP
R cozH ® 22 14% (K,CO3, PPhy) R NH, 99+ 1% (K205 )
CN 81 + 11%2 llCN
OCH 98 + 3%2 l
NH, 944 7% CN CN
CH,OH 89 + 8% (K,COs) '
E_g R 95 + 5% 99 +1% H 90+ 15%
\ \/@/ (K,COg3, PPh3) (K,CO3)
¥os
1 N1t 92 + 5% C\@
R = CHj ([cyano-*C]Cetrozole) 90 + 3% 84+ 5%
Br ([cyano-LLC]YM511) (chos‘)’ (K,CO3)
B) Boronic acid compounds as precursors
R=H 94 + 8% llCN HeN
n CN 88 + 8%° 77 £ 3% 80 + 1%
/©/CN ggﬁgs 33 : ggf’a,b (K,CO3, PPhy) (K,CO3, PPhy)
R P 67 + 11062 (K,COs, PPh3)
Cl 96 + 1%
Br 83 + 10%b C:Ej/ 51 + 19% (KZCOa)
| 79 £ 99 NS 79 + 16% (K,CO3, PPhs)

aReactions were conducted at 110 °C. °40 umol of boronic acids were used.
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Table 2. One-Pot Synthesis of [''C] Tetrazoles from (Hetero)Arylborons.
[ HN-N
B(OR' [""CINH,CN 1 1MA. N
_: (OR’). PACIo(PPha)z, KoCO3 1 CN [2+3] cyclization R @/C‘N
— | > T
100 °C, 5 min (step 1) Z 200 °C, 5 min (step 2) Z
(n=3)
entry substrate product / RCY entry substrate product / RCY
. HNN, HN’N
1 ©/Bp|n 11CQN’N /©/B(OH)2 1C\ N
©/9512%a = 70+ 4% b
81+14%"
N—N HN’N
Bpin nés , B(OH), 1C\
0,
C 84+13% cl 83 +3%?
N N’N
HN™ B(OH MCs
Bpln 1C\ N » /©/ (OH)2 és N’
3 68 + 22% P
Hﬁo 90 %4 % CFg CF3 °
B0l HN-N HNN
n ~ , Bpi N4
p 1¢s 12 B pin N Csy
4 P 45+11%a N A NS 78+7%"”
677 %>
HN-N
Ph ph HN/N Bpin 11C'\ \,\N
Bpin LN 13 Eft]:::I/ 7 SN
5 Q+M% N SN 95+ 4% b
HN’N
Bpin 10\ ; = = HNN
6 14 HN Bpin HN 11C¢Nf
96+1%"”
OH 57 £ 1% °¢
N’N
Bpin 1c\ N N’N
7 /©/ 1C\ 4
b,d
N HENET s /©/ /©/
7 "N /N
| |
. N’N =N =N 81+4%°
pin 1 \,
8 A SN Es CFy CFs  (COX-2 inhibitor,
93+ 1%%b ["cicc-33)

aCyclizaton at 190°C, “cyclizaton at 200 °C, °cyclizaton at 250 °C; Ycyclization for 10 min.
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Table 3. One-Pot Synthesis of [11C] Triazines from (Hetero)Arylborons
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