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Synthesis of [1251] 2-aminophenylthio-5-iodo-/V,N-dimethyl benzylamine for Serotonin

Transporter Exploration
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! Department of Applied Radiation and Isotopes, Faculty of Science, Kasetsart University, Ladyao, Chatuchak,
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Abstract

Serotonin transporter (T-5-HT) plays an important roles in the control of serotoninergic
neurotransmission in both amplitude and interaction period. The imbalance in serotoninergic neurotransmission
leads to neuropsychiatric symptom such as depression and in neurodegenerative diseases, Parkinson and
Alzheimer diseases. In the present study, the [IZSI] 2-aminophenylthio-5-iodo-N,N-dimethyl benzylamine, a
derivative of the 2-[[2-((dimethylamino)methyl)phenyl]thio]-5-iodophenylamine (ADAM) was synthesized with
iodine atom transferred from aniline ring of ADAM to the N,N-dimethyl benzylamine ring by chemical synthesis.

The I-125 labeling efficiency was 60%. It is expected that this will be useful for serotonin transporter exploration.

MaA U: serotonin serotonin transporter ADAM ADAM derivative
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alcohol 1% 5-iodo-2-[[2-((dimethylamino)methyl)phenyl]thio] benzyl alcohol (IDAM)B, 5-iodo-2-
[2-[(dimethylamino)methyl] phenoxy]benzyl alcohol (ODAM)", 2-[[2-
((dimethylamino)methyl)phenyl]thio]-5-bromoaniline (BrADAM)B, uay 2-[[2-
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msaanaange e T Tndfuiuased Ao lToledu-125 laduiiumsannasmsn

= ~ 9 ~ T a a = 3}_,
paaslunnd 2 AlgmsununvynseusiaansouuUNEMINLE 151AN AD SnBU, luasal
FudmsUMIAARAIN 130 stannic precursor (5) adeloloAn-125 TagMsNaNdREULINUDY

loTo@U (iodonium cation, T") U in sire 910UPA381551I19 Na' T ez H,0,

|
NH, [ "~ NH, h
S Na'Z| s
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SnB 125,
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Tumsaneil ladansiey 2-aminophenylthio-5-iodo-N, N-dimethyl benzylamine (6, W
Y ] . . . 4 & gy g o ¢
71 1) Tagl¥nsa 2,5-dibromobenzoic acid (1, MWN 1) 1 UAITANU HIUABUMTTUATIEHIIY 5
2 2 o w [ L4 . 4 9 o o
Tupou VuAdUdIAY Ao MIFUATIZH stannic precursor (W lFTUMIdUATIZY Twana
Y a Y ~ v & ~ o 2 o P
Fhvuesuazmsaanainale leTeau-125 Iannduaoui 4 ¥eamMsduns1ey namsdunIIeH

a o A o N Y Y
uazMs IR IZd luanandunsed 14 Ysznoudae
4 < o 7 . ., . v
JuaouLsIuMIFUnIIZH 2,5-dibromo-diméthyl benzamide (2) Tagl¥nsa 2,5-
. . . . . A A I v 1 Aana
dibromobenzoic acid (1) 148 dimethylformamide Tagluanwny p,o, Wuaussgazen Tums
dunsrzdt ldduiiums Tasaza1onsa 2,5-dibromobenzoic acid (3 N3y %30 10.72 Uaalua) lu
' v
dimethyl formamide N1/51A0101US05 7.5 Taaans THanuiouauda 50 esrwaiTeod
y a o A Y q ¥ P A qua ) o
VINUUAY P,0O; (820 NN 130 5.6 mmole) uarlanusowielMnanIsnaudoUNaY (reflux)
A A a g ] ] ° 1 A
Nogangl 160 esrnraaaiiunal 14 91w Aeuazhwmwendunuvearalesn
a o 4 { 1 <3
HARAMAN  2,5-dibromo-N,N-dimethyl benzamide (2) ¥ lAoglugvewdedimaos Tael
a A [ 'é o o a o 1
Uszaninmmuesmsdunsiziiosaz 100 d1150 wamsiasizdlaseaieluana wun 'H

RMN: O 2.91 (s, 3H, NCH,); 3.16 (s, 3H, NCH,); 7.36-7.49 (m, 3H) "C RMN: O 35.2 (N-CH,);
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38.7 (N-CH,); 118.2 (C-Br); 122.1 (C-Br); 131.1 (C-Har); 133.8 (C-Har); 134.6 (C-Har); 140.3
(Car); 168.3 (CO) MS (m/e): 306 (M+, 59); 263 (100); 75 (90); 42 (72)

v
o/

Tupeuiaee An Mdunszd 2-aminophenylthio-5-bromo-N, N-dimethyl benzamide (3)
ladunsiz Tagordollfizennisi@in  thioaniline 1l lumsisznon @) MonszuIums

- % o o v o gl/ 1 . .
¥ Fanududealddvihaza1eliin @y dimethylformamide,

nucleophilic aromatic substitution
dimethylacetamide 3o dimethylsulfoxide Gl,uﬁmwﬁu,ﬂuma 1uﬂwsﬁﬂy1fjllﬁ'1%' dimethylformamide
(DMF) Hudviazane Feldduiums Tasazae 2,5-dibromo-N,N-dimethyl benzamide (2) (393
Haansu vise 1.28 Uaalua) 14 dimethyl formamide flseimhizines s faaaes ududy
Taden lansonlad (140 Haansy w3e 3.5 Haalua) wag 2-thioaniline (194 HAANSY 130 1.54
Yaalua) fﬂmﬁy’uﬁflﬂiﬁ'mm%’amﬁaclﬁ'ﬁﬂﬂﬁﬂﬁ"u%uﬂﬁuﬁqmwgﬁ 160 DaFnaFea 151
na 14 39T ﬁwmﬁﬂﬁlﬁumﬁqmwgﬁﬁ’amﬁ'ﬂaim”lacﬁﬁ"wﬁnﬁuﬁ’@ unanade
aaeTswodu nondaniiiily organic phase mizmaﬁ”m’ﬁ%a@mmﬁ’mwmﬁqﬂéwﬁﬁﬁmcﬁﬁ’aﬁ%
flash-chromatography  (SiO,, Et,0) 1&nansaa 2-aminophénylthio-5-bromo-N, N-dimethyl
benzamide (3) Tugthiuiu@fer TaeflvszanSammsdunsizd Jovas 31 dmsu msdinsey
TaseardreTuana wud1 'H RMN: O 2.76 (s, 3H, N-CH,); 3.03 (s, 3H, N-CH,); 4.21 (s, 2H, NH,);
6.64-6.74 (m, 2Har); 6.8 (dd, 1Har, 'J = 8.4 Hz, '] = 2.4 Hz); 6.89 (d, 1Har, ‘T = 2.1 Hz); 7.19 (ddd,
IHar, 'J = 7.4 Hz, "1 = 1.6 Hz); 7.31 (d,1Har, J = 8.5 Hz); 7.36 (dd, 1Har, ’J = 7,6 Hz, '] = 1.3 Hz)
“C RMN: 0 35.1 (N-CH,); 38.6 (N-CH,); 112.8 (Car); 115.8 (Car); 116.0 (CHar); 119.2 (CHar);
125.3 (CHar); 128.0 (CHar); 132.2 (CHar); 133.5 (CHar); 137.9 (CHar) ; 138,1 (Car); 139.3 (Car);
149.4 (Car); 169.1 (CO) MS (m/e): 352(M",79); 350(81); 308 (40); 306 (47); 228 (37); 226 (47);
199(84); 198(100); 80(84); 42(45)

Tuaouiieny Ao mssardnlendueriiavesanitszney (3) Lﬁa“lﬁﬁuwy:ﬂﬂﬁcﬁ’um
ﬁmﬁaﬁlﬁ"’lﬁ 2-aminophenylthio-5-bromo-N, N-dimethyl benzylamine (4) Tagldaa5ad 1o
diborane 1130 LAH 71 75 sasusaidod’” ¥11ddunsiziIasazato 2-aminophenylthio-5-bromo-
N,N-dimethyl benzamide (3) (486 Jaansu 5o 1.38 ¥aa 1ua) 1y THF Y51as 4.2 iagans uad
@ BH, Tu THF anududu 1 Tuas 15005 8.3 dladans (8.3 faalua) Taoiduiiazvon

a =

g ] Yy A < & ° A Ay d

nniuldnnudoungungl 75 esruwaded Wunar 5 9 Tue danniunguugirouily
< ° ° < { a 4

nat 14 ¥l i iiguneamnl 0 ssmadeaudn lalas lagaleniamasuay

q QU

a

Aa aa 35 a %’ aa [ 4 o I .
51105 10 Yaaans NUWANET 50 Jaaans Llﬁljﬁﬂﬂﬁlﬁﬂﬂaﬂiﬁwﬂﬁu HIFIUVDN organic

Y v ! o a QJ 9 ==
phase HITEHEAIYNITAANNNAUNDUISUINYNUITFNTAIYID flash-chromatography
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(ether/petroleum ether/triethylamine: 90/20/10) 1&nansaa 2-aminophenylthio-5-bromo-N, V-
dimethyl benzamine (4) u?qm§ TaeTszansmumsdunsizy iy Segay 68 @Sy A3
Anszd InseadreTuena w1 'H NMR: O 2.21 (s, 6H, N(CH,),); 3.38 (s, 2H, N-CH,); 4.23 (s,
2H, NH,); 6.64-6.73 (m, 3Har); 7.5 (dd, 1Har, *J = 7.7 Hz, ‘T = 1.6 Hz); 7.21 (d, 1Har, ‘T = 2.3 Hz);
7.29 (d, 1Har, 'J = 8.4 Hz); 7.38 (dd,1Har, "J=8.1, “J = 1.7 Hz) "C NMR: O 46.0 (N-(CH,),); 63.5
CH,-N); 114.4 (Car); 115.8 (CHar); 119.2 (CHar); 121.8 (Car); 126.8 (CHar); 129.4 (CHar); 131.8
(CHar); 133.6 (CHar); 136.8 (Car); 137.8 (CHar); 139.1 (Car); 149,2 (Car) MS (m/e): 58 (M, 100)

) A p

TunouRATUNMIFUATIEN stannic precursor e 1FiTumsAadud MM FUnTIY
Twanadhmneuaziitelausafnnaindaele Ta Tnlsuiuasadvedle Tedu Tedunszy
2-aminophenylthio-5-tributylstannyl-N, N-dimethyl benzylamine (5) ﬁaﬁaﬂﬁﬁmﬁﬁ?miwdw
a15152n0U (4) 7 hexabutylditin U triethylamine Tagldwiandouiluduialgnzen” o
Funs1ey lavazane 2-aminophenylthio-5-bromo-N, N-dimethyl benzamine (4) (390 Naansu viso

1.16 {iadlua) Tu triethylamine 151103 13 Jadans uduau (SnBu), (4.1 Haaans Wi 8.11

a o =

9
aalua) uaz PA(PPh,), (83 Uaaniw) nnmiutiunldnnuieuneldvsseneueslulasnu
9

a = 9 v Aa a ana 9 as = ] a
BUHNU 95 DMLY W'ﬁ'ﬁ)ﬂJ‘ﬂ\?ﬁﬂﬁﬁJﬂTﬁLﬂﬂﬂaﬂiﬂWﬂ’)ﬂTﬁIﬂiNWIﬁﬂiWﬂUuLLNHUNLL’GZQG\

Q U

a o J

msiliizeniorsasdumua lUddnaszana 25 $alue uenuSgninaadueiinldde
7% flash-chromatography (ether/petroleum ether/triéthylamine: 60/40/5) Useansmnvosms
ﬁqmiwﬁuazmmﬂﬂﬁqﬂ% stannic precursor UAWMIND Fovay 9 dwmSu mIaRTIEH
Taseas1aTuana WU 'H NMR: 0 0.93 (t, 9H, 3CH,); 1.01-1.05 (t, 6H, 3CH,); 1.31-2.17 (m,
12H, 6CH,); 2.17 (s, 6H, N(CH,),); 3.34 (s, 2H, N-CH,); 4.34 (s, 2H, NH,); 6.76-6.90 (m, 3Har);
7.07 (s, 1Har); 7.24-7.32 (m, 1Har); 7.39 (d, 1Har, J = 7.6 Hz); 7.50 (d,1Har, 'J = 7,6 Hz) "'C
NMR: O 10.8 (CH,-Sn); 14.1 (CH,-CH,CH,CH,-Sn); 28.0 (CH,-CH,-CH,CH,-Sn); 29.7 (CH,-
CH,-CH,CH,-Sn); 45.8 (N-(CH,),); 66.9 (CH,-N); 114.8 (Car); 115.7 (CHar); 119.1 (CHar); 124.5
(CHar); 127.3 (CHar); 131.4 (CHar); 137.8 (Car); 138.2 (CHar) ; 138.6 (CHar); 139.7 (Car); 137.2
(Car); 149.3 (Car) MS (m/e): 491 (M, 91); 377 (33); 245 (29); 92 (21); 58 (100)

g )

@ J @ J
Gllu@'lf]uijﬂﬂ1flsll@\1ﬂ1iﬁﬂlﬂi1$ﬂ1’l’]\‘llﬂﬁ ﬁ@ msdanszrasdsznoy 2-

aminophenylthio-5-iodo-N,N-dimethyl benzylamine (6) ni'le T Tniliadesveele Tedwily

pafilsznou  Taduiiuns Taserdenisiiuezaouvedle Toauan Thumuiing  snBu, ves

% [ o
a5ilszneu (5) AENTLUIUMNMST iododestannylation FIFUATIZH IA8aza1e stannic precursor (5)

A Aa o NN 4 A aa g o o < 1
(50 Haansy 1o 0.91 Haalua) lunaslsvesy Usuas 5 Haaans nuuhulfeun o
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ssmsaFeaudadvasazaelo Toaulunaslsedn anududu 01 Tward adeaz 25
TuTasdas auldmsazareduas dunszmedisitannnudundnimuenys qgnidae3s flash-
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