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Synthesis of 6-amino-2-N-(z-propionylamino)selenazolo[4,5-f]indan

Minkyeom Kim and Eunsook Ma*
College of Pharmacy, Catholic University of Daegu, Hayang 712-702, Korea

Abstract — 2-Aminothiazole ring as a bioisoster of catechol in dopamine has provided with good oral availability and lipo-
philic property. Selenium was reported to have an improved antioxidant ability and to reduce the loss of dopamine. 2-Ami-
noindan, is a rigid form of dopamine, was evaluated as a dopamine agonist with low neurotoxocity. In order to develop a
novel dopamine agonist, we tried to synthesize the selenazoloaminoindan derivative that is a hybrid structure of aminoindan
and aminoselenazole instead of aminothiazole. 2-Indanone-2-oxime was reduced with TiCl, and NaBH, to form 2-ami-
noindan, which was reacted with propionyl chloride to give 2-N-n-propionylaminoindan (2). Compound 2 was reduced with
TiCl, and NaBH, to afford 2-N-n-propylaminoindan (3) and it was nitrated and reduced to form 5-amino-2-N-%-propy-
laminoindan (5), which was reacted with KSeCN, Br,, and glacial acetic acid to give 4,6-dibromo-5-amino-2-N-n-pro-
pylaminoindan (7) instead of selenazole ring formation. Otherwise, compound 2 was nitrated and hydrogenated to form 5-
amino-2-N-n-propionylaminoindan (9), which was treated with KSeCN, Br,, and glacial acetic acid to give 4,6-dibromo-5-
amino-2-N-n-propionylaminoindan (10). Compound 9 was cyclized with KSeCN and glacial acetic acid in the absence of Br,
to give 6-amino-2-N-(n-propionylamino)selenazolo[4,5-flindan (11).
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7155 73el, 7870l 52l Hl—v*%’“ e vERAT 3719l
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T A7 HA4o] fdEo] TS viS ASAIFIA Ent 3xiE
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Fig. 1 - Chemical structures of dopamine agonists with 2-aminothiazole ring.

(Fig. 1). 2-Aminothiazole® amino group= dopamine2]
catechol®] OH groupell HF3sH= A ©.2 2-aminothiazoles
catechol?} Bl A9 & ] A gAolx Byso] =,V
radical scavenger2419] 715109} Satsbso] e AWow 1
TH A, 122 F nigrostriatal pathwayollA] =34 A4
S FEAA RS TS 93 A1 B o} reactive
free radicate AATOER W2l WP whi= o7 Yz,
T3t amino” ]2 nitrogens ligands}e) ZAskses oia} QA
of 7lojsh= Hog g glt?

Selenium sulfur B} antioxidant 7152) 3337} dopamine
SHE S0l Aoz 2ARESIC. Seleniume] TS oA Al
A= e JWHyE HA8) AT 71e A 7150l e
o] HygUrk 3 Jejmg DA D, 784 EEARAY 7%
o] ZV13IEE thiazole ring®] sulfur thAlel] selenium?}E 714
T 2-aminoselenazole T8} 71&¢] DA D,y -84 &5A2A
2] &4Jo] & phenethylamine®] rigid type¢! aminoindan &
25 hybrid A1) selenazoloaminoindan 7-%% 717 33HE&
L2 TP el =

N gy

Alet & 717]

BE 7 9 AMES) do Ewe] shgog A 1 A
Zato] ARgalgion o) Qs A9k Aldrich, Fluka, 9
Sigmarte] S5 W du-& ARSI 874 742 Gallenhamp
Melting Point 578715 AH8-3I31T 2% BAgL a4 ¢okch,
'H-, BC-NMR % NOESY spectrum<- Varian 400 MHz spec-
trometers AHE-EF3R 1 S CDCl,, CD,0D$} DMSO-d5
AHE3151 2 chemical shift= tetramethylsilans WH-EF52
2 AN §(ppm) W2 EAIBIS AL coupling constant()gk

o)

< Hz= WERJSth IR spectrums Jasco FT-IR 300E
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spectrometers A5t 313 AlEE KBr disc o E, A Al
"+ slt plate] 2 £33 GC-Masst= SHIMADZU
QP5050 models AH4-313131 EF O R Z319ith. A3% 574
& JASCO DIP-370 digital polarimeterS ARSI}, W2
w7 F(TLCYE silica gel plate(Merck, 60F,5)% A&
T 3EEe) 2y 4 AAZ 930 medium performance liquid
chromatography YAMAZEN MPLC YFLC-AI-580-10VE At
£-35+90 3 column chromatographyt= silica gel(Merck 9385,
230~400 meshyS o] &3 A4 st

g o

A grdnpd

AA FA7YL Scheme 13} 201 YERASITE. 2-Indanone-2-
oximes 1,2-dimethoxyethane®] £3d|A1Z1 % titanium(IV)
chloride ) 3l NaBH,= XA 2-aminoindan(1)S
AJ3¥5T}. ©1= propionyl chloride®} ¥F2-A)A 2-N-n-propionyl-
aminondan(2y2- 431t} 3HE- 2= titaniumV) chloride <)
3ol NaBH,Z AM8319] 2-N-n-propylaminoindan(3)2.% A
Z1 3 nitromethane &7 3ol ¢-HNO,, H,0, ¢-H,S0, A2
2 53 9K nitro|Z EYAIA? 5-nitro-2-N-n-propylamino-
indan(4)S E/33I30h. SHEE 45 50°ColA FaHEE vt
£-0 2 nitro’]E $¥A1A 5-amino-2-N-n-propylaminoindan(5)
2 At} ©]E KSeCN, Br, 2 acetic acid 5= AH-sle] b
©-X17) A7} selenazoloaminocindan F- =3 thale] 4, 69l
bromo group®] X|&E EE(6)0] DAROH, Br, §lo] R
AR 7395 amino’Z o] acetyl |7} Lesde 3RME(7)0] Loizith

Scheme 1044} AjA e BPH 0 73 cyclizatione] Qo)A &
9}7] wjie] selenazoloaminoindan +=AE A7) $Jslo] 35+
& 22 propionyl 718 EAANT7IA] FI nitro7 12 WA T35
o 3I3tE 8% U1, o]F amino”)Z AAIA 5-amino-2-N-n-
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Glacial acetic acid
70T, 12hrs

KSeCN, Br,
Glacial acetic acid
rt, 2hrs

©:>—~NHZHCK
30min
/ _HNO,, CHiNO,
rt, 1 hr

Q
Propionyl chioride >
NH
NaHCO;, 07T,
2
TiCl,, NaBH,

1,2-Dimethoxyethane,
1t, Shrs

o

Br g
H,N /_/ \"/
NH ) NH
Br
6 7

Scheme 1 - Synthetic pathway.

propionylaminoindan(9)& /3313t 3= 95 WAL Br,
KSeCN#} 9hg-A1Z 739 4,6-dibromo-5-amino-2-N-n-propionyl-
aminoindan(10)°] BAFTE T2 22 Br,g ARESHA okt 70°C

o5} KSeCN#} glacial acetic acid®} ¥H$-A)Z1© 24 selenazole
ring®] %%]¥ 6-amino-2-N-n-propionylamino selenazolo[4,5-
flindan(11)yS 33Tt

Zt slglEel gty
2-Aminoindan - HCI(1) - Three neck flask®] sodium boro-
hydride(5.4 g, 14.28 mmol)9} 1,2-dimethoxyethane(80 m))S 7}

3t 0°CE ¥ AR H titanium@V) chloride(@ m)E 738t}
o7]¢]| 2-indanone-2-oxime(5 g, 33.97 mmol)S 1,2-dimethoxy-

E HNO;, CH3N02
1, 1 hr

H,N.

Br

m HCOONH4 CH,0H

ethane(100 mDoll =<1 §o1E 7t & 204 A7t wrksh
St §hgo] FRHEUSS BT F & oA SE00m)E

benzene 494S rotary evaporations 3109 oitd E2S 911 o]
£ ethanolo] %0131 ¢-HCIF ethers 7Fslo] mjatale] 24
= Ath AEHL2 ethanol? ethers o|-g3to] A1) A%
A3t

Yield: 4.5 g(78%) mp: 228~230°C(dec.), 'H NMR(400 MHz,
DMSO-dg) &: 3.00(2H, dd, J;=6.0, /,=16.4 Hz, B part of AB
system), 3.212H, dd, /;=7.6, /,=164Hz, A part of AB
system), 3.88~3.95(1H, m, C2-H), 7.13~7.22(4H, m, Ar-H),

gossy

tlo e

10%Pd-C, Hz

50 C, 2hrs
KSeCN, Br, KSeCN
Glacial acetic acid Glacial acetic acid
t, 2hrs 70°C , 12hrs

o} 0,
IS e
NH HN- NH
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Scheme 2 - Synthesis of 6-amino-2-N-(n-propionylamino)selenazolo[4,5-flindan (11).
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856(2H, s, -NH,), “*C NMR(100 MHz, DMSO-dy) &: 37.9
(€, Gy, 510Gy, 1253(C;, Cg), 1276(C, C,), 140.5(Cs,
Csp), GC-Mass(EL, M*-HCD) m/z: 133, IR(KBr disc) cm™
3741(N-H), [a]p®: -10°(c=0.10% CH,OH).

2-N-n-Propionylaminoindan(2) — 2-Aminoindan(4 g, 23.58
mmol)¥} sodium bicarbonate(5.6 g, 66.66 mmol)S H,0(72 mj)
9} ethyl acetate(160 miyll <91 ¥ 0°C2 ¥Z)7)31 propionyl
chloride(2 m/YE ethyl acetate(48 m)oll 7}st NS MA|5| 7}
gt W8 FolA 3087 wHke H whgo] £EHPSS Fo)
e F ethyl acetate® 5+, ¥ MgSO,Z AZ, 43 &
rotary evaporations 3}o] 4] AL AT}, 351E0) B
2] 4Al= MPLCE ARgslo] w|ghde] A4S dgt,

Yield: 3.5g(78%), mp: 116~118°C, [a],%: -14%c=0.10%
CHCL).

2-N-n-Propylaminoindan(3) — Three neck flaskel] sodium
borohydride(3.93 g, 103.91 mmol)$}+ 1,2-dimethoxyethane(90
m)E 7}shaL 0°CE W7k Al H titanium(V) chloride(0.13
m)E 7}ett}, o7)o 2-N-u-propionylaminoindan(5 g, 26.42
mmol)< 1,2-dimethoxyethane(90 m)ol] =<1 £ dropping
funnete: ARSI W& Foll A 71et 3 A2elx sAI7F wHks}
Stk HESo] FREFASES ERF F FE00 m)E VRka S8
3] WHIAIZL § 28% YRUYolE Thate] 9713} Al
methylene chloride® F%3}{t}. F4= MgSO, & AX3}
filtration} rotary evaporations &} oid £2-S 439jr}. o)
column chromatograpy(ethyl acetate : #-hexane=1:3)% % A
sto] E4e) A4S Agirk

Yield: 2.5g(54%), mp: 118~120°C, [al,?: -22°(c=0.10%
CHCl).

5-Nitro-2-N-n-propylaminoindan(4) — 2-N-1-Propylamino-
indan(2 g, 0.11 mmol)E nitromethane(40 m)oll =0)3L 0°CE
WA 71 HNOy(1.6 ml), H,0(3.6 mi), c-H,S0,(22 mi)2)
mixtureE AX3] 7kt F Aol 1417+ wukelgith, Bhgo)
FTEANSTE BT F 2% B 8la 3} NaHCO,&
F317)1 ethyl acetate® FE3 T T4 MgSO,% 7%, o
3} rotary evaporationd ¥ column chromatograpy(ethyl
acetate : n-hexane=1: DE A5} 84 oip BRE A}
Yield: 1.5 g(60%), [olp®: -38%(c=0.10% CHCI,).

5-Amino-2-N-n-propylaminoindan(5) — 10% Pd-C(530 mg)
£ A parr Mol 713 £ 95% methanol® 7FEHT am-
monium formate(1.3 g, 20.62 mmol)2} 5-nitro-2-N-z-propyl-
aminoindan(1 g, 4.55 mmo)< 718t - parr hydrogenation 73
oA 50 psi, 50°CE 547 5t FAA AT vk FaE 2
% celite filtration® 2 10% Pd-CZ A3l methanol>
rotary evaporation®E A|A3lo] AN oid BAS Agle

}_:_]

w
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v column chromatography(ethyl acetate :#n-hexane=1:2)%
ZgAste] vlghe] oiks DA

Yield: 500 mg(58%), [o],™: -28%(c=0.10% CHCL,).

5-Amino-4,6-dibromo-2-N-n-propylaminoindan(6) — 5-
Amino-2-N-n-propylaminoindan(200 mg, 1.05 mmol)3} potas-
sium selenocyanate(320 mg, 2.22 mmol}& ®ZAHG mi)e =<1
th 2PgEE the Bry(0.045 m)E WA mh)ell 3 S90S A
8] 7hst 3 Alolx] 2417 kst ©]8 10% NaOHZ
@718} Al7|2 ethyl acetate® FF, 4 MgSO,= 7AZ, o=}
Sl rotary evaporationd} %t} ©]Z column chromatograpy
(ethyl acetate : n-hexane=1:7)Z £2] A5l nHo] A4
= 93

'"H NMR(400 MHz, CDCl,) &: 1.02(3H, t, -CH,CH,CH,),
155@2H, m, -CH,CH,CHj), 2.17@H, q, -CH,CH,CH,), 2.65~
2.75(2H, m, B part of AB system), 3.10~3.23(2H, m, A part
of AB system), 4.46(1H, m, C,-H), 7.14(1H, g, Ar(Cy)-H).

6-N-acetyl-N-propylaminoindan(7) - 5-Amino-2-N-x1-pro-
pylaminoindan(200 mg, 1.05 mmol)¥} potassium selenocyanate
(320 mg, 2.22 mmol)Z REAHG mhell =1 & A2eA 247k
RIS 5 3RHE 63 TYUsHA HEsiSit. ©1F column chro-
matograpy(ethyl acetate : #n-hexane=1:9)% 2] A s}o] w)
o] A4E 20},

"H NMR(400 MHz, CDCl,) 8: 0.94(3H, t, -CH,CH,CHy,),
153(2H, m, -CH,CH,CH,), 2.12 (3H, dt, -COCH,), 2.57(2H,
q, -CH,CH,CHy), 2.67~2.76(2H, m, B part of AB system),
3.07~3.15(2H, m, A part of AB system), 3.54~3.59(1H, m,
C,-H), 7.08(1H, s, Ar(Cy)-H), 722(1H, ¢, Ar(Cy-H), 7.44
(1H, s, Ar(C,)-H).

5-Nitro-2-N-n-propionylaminoindan(8) — 2-N-»-pro-
pionylaminoindan(2 g, 10.57 mol)2 nitromethane 36 miol] +50)
I 0°CE ¥AA71aL WEellx] THE ¢-HNO4(1.48 m), H,0(3.2
m)), ¢-H,S0,20 m)e} &3t 8-HE MA3) 713t & 117 A2
oM snkesict. Bhgo] FREJYSE sk 47| B 7t
3t31 33} NaHCO,E F8A3th. ©]F ethyl acetate® &3
% 5 MgSO,Z 7%, o173} rotary evaporationdte] &z
A ARG Ao ethyl acetate®} n-hexane 2.2 2 5}o]

Yield: 2g@81%), mp: 170~172°C, [al,®: -26°c=0.10%
CH,0H).

5-Amino-2-N-n-propionylaminoindan(9) - 10% Pd-C(0.5
g, 4.70 mmol)-& A3 parr ol 713 F 95% methanol,
ammonium formate(1.2 g, 19.03 mmol)®} 5-nitro-2-N-x-pro-
pionylaminoindan(1 g, 4.27 mmol)S 7}ae] €3|A1Z0 3 parr
hydrogenation “&=]eflA] 50 psi, 50°CZ 2A13F F<t A7




Hhe- F85E Q) Z- celite filtration®® 10% Pd-CE AlAskL
methanol rotary evaporation® 2 #|A3lo} 2z AR
d3er MPLCE Eejsto] m|aale] 8k AAg At
Yield: 0.86 g(99%), mp: 102~103°C, [alp®: -14%c=0.10%
CHCl).
5-Amino-4,6-dibromo-2-N-n-propionylaminoindan(10) —
0.98 mmol) 7}
potassium selenocyanate(300 mg, 2.08 mmol)E HxAH4 mi)f|
=tk A% O-% Bry(0.04 m)S W2AH2 mi)ol 718t gobe
AAE] 7R $ A2oflA] 241 wRSE & 31E 69 FUSHA
Aelstgivh dgES] JA = column chromatograpy(ethyl
acetate : n-hexane=1: 52 AAslo] EZ Mol A4S At
Yield: 200 mg(56%), mp: 212~214°C, 'H NMR(400 MHz,
CDCly &: 1.143H, t, -COCH,CH,), 2.17(H, q, -COCH,CHy),
2.71~2.81(2H, m, B part of AB system), 3.24~3.35(2H, m,
A part of AB system), 4.48(2H, s, -NH,), 4.69~4.75(1H, m,
C,-H), 569(1H, d, /=52 Hz, -NH-), 7.23(1H, s, Ar(C)-H),
“C NMR(100MHz, CDCl) & 10.0(-COCH,CH,), 29.9
(-COCH,CHy), 40.7(Cy), 42.4(C)), 50.0(Cy), 106.9(Cy), 107.2
(Cp), 1275(C,), 131.8(C;,), 140.7(C5), 142.1(Cy), 173.7(C=0)
GC-Mass(EI, M") m/z: 362, IR(KBr disc) cm™: 3741(N-H),
163%(C=0), [a]p™: -14%c=0.10% CHCI,).
6-Amino-2-N-(n-propionylamino)selenazolo[4,5-flindan
(11) - 5-Amino-2-N-x-propionylaminoindan(200 mg, 0.98 mmol)
3} potassium selenocyanate(300 mg, 2.03 mmol)Z W:=4H4 ml)
o It 70°CE 12713t 7HE mHsllth. o8 10% NaOH=
A718} A7l % ethyl acetate® FEFF F T MgSO,E A%,
{3t 3= rotary evaporationstSitt. 2227& preparative liquid
chromatography plate®. #2]3to] IE-3-212] AL AU}
Yield: 200 mg(66%), mp: 166~168°C, 'H NMR(400 MHz,
DMSO-dy) &: 0.96@3H, t, -COCH,CH,), 2.032H, q, -COCH,CHy),
2.69CH, dd, J;=62, J,=8.0Hz, B part of AB system),
3.07~3.15(2H, m, A part of AB system), 4.40~4.42(1H, m,
C,-H), 7.13(1H, s, Ar(C)-H), 740QH, s, -NH,), 7.45(1H, s,
Ar(C)-H), 8.02(1H, d, /=6.8 Hz, -NH-), *C NMR(100 MHz,
DMSO-dg) 8. 10.6(-COCH,CH,), 29.0(-COCH,CHj), 39.4
(€, 39.7(Cy), 5L0(C,), 114.5(Cy), 117.2(C,), 129.7(C,), 134.8
(Cyy), 139.7(C,p, 152.4(Cy), 166.50NH,-C), 173.4(C=0), GC-
Mass(EL, M*) m/z: 309, IRKBr disc) cm™: 3741(N-H), 1550
(€=0), [alp?: -22°(c=0.10% CH,OH).

5-Amino-2-N-z-propionylaminoindan(200 mg,

dn % g

9247 2-indanone-2-oximeS ARl $h WESAIA 2-

aminoindang TFE1A} SFRA O UNFA O F ARG3R= Aokl
LiAlH,, 278535, BH, 527 ukSAIZ oW 3kglikgo] A
9] dojuix] Ygtow, TiClSh NaBHZ A3} 2-aminoindan
S Ae 5 Ul o] 3FHEC] tigk NMR spectrum 373 2
3} 3.00, 3.21 ppmelX2] double-doublet peak2%-H indan ring
9] 3} 391 =AE 3.88~3.95 ppm] multiplet peakEHE 2
W] CH peakE &% 4 AUtk 33E 2 'H NMR
spectrumeiX 1.12 ppmell4 propionyl”1$} CH, <=4 37, 2.14
ppmelA CH, peak® 271 =29} 5.90 ppm®] singlet peakel|A]
NHY 4%, ¥®C NMR spectrum® 173.9 ppmellA] C=0
5 I o= propionyl”17h AHE S-S FsT
N-2-n-Propylaminoindan(3)2 TiCl,2} NaBH,= A3,
TH-NMR spectrum =% A3} 1.62~1.68 ppmoll4] propyl”] ¢}
CH, 52~ 270l d3sh= peakE multiplet® =, 2.71 ppmelA]
CH, 4= peakZ triplet®® D502A 313 29 carbonyl|
7} BAEREE FA3ITE =3 BCNMR spectrumeld] 170
ppm 2 C=02] 847t AR AL 49.9 ppmol 4 €] CH, &
25 Egste] A4 12709 @4F gelssich 5-Nitro-N-2-
n-propylaminoindan(4)= H NMR spectrum®] 7.32 ppm®flA]
doublet peak®} 8.01~8.04 ppm2| multiplet peakolA Z+zt
aromatic hydrogen 3715 Q1024 nitro”? |7} 231928
A Fi= 45 T4 J5HLU SR 5-amino-N-2-n-
propylaminoindan(5)2 A8y FF AL H NMR
spectrum®] 6.30~6.365} 6.77~6.80 ppm2| multiplet peakol|*]
aromatic ring 5727} 313M2 49] peak® U} upfield HS3} 4.79
ppm®] NH, #=2Z4¥ nitro”]7} amino’| 2 $Q=EASS &
3t} 338 52 thiazole 43 FU3HA KSeCN,
glacial acetic acid, Br, 222 % 9:&-A1Z] 27} amine’]9) ortho
A=1e % 709} bromo group®] 22 5-amino-4,6-dibromo-2-
n-propylaminoindan(6)°] &%, Br, glo] 454171 Axpe
o) &8tA] %8 5-N-acetyl-2-n-propylaminoindan(7)0] @old o
24 selenazole ring g2 T3] F3ITh
olofl Wlal| 3= 22 A nitrationA]# 5-nitro-2-#-propionyl-
aminoindan(8)& 912 ©o]= 'H-NMR spectrum®] 8.01~
8.10 ppmIA 3709] aromatic A2 HE] 35E 29 aromatic
T4 SpP7) nitro? |2 AEEGSE ER1E 5 Ut 5-Amino-
2-n-propionylaminoindan(9)2 'H NMR spectrum®| 4] aromatic
ring®] 27} 313M2 89| peakHth upfield 27} 2.63~2.71
ppm2] multiplet peakollA] NH,2] 2712] 45 #Qlgto 2 A
nitro’ 7} amino’ 1% $AHGE & 5 3T Aminoselenazole
ring © 2 cyclizations 8 22 WPV 2 KSeCN, glacial
acetic acid, Br,2 WH-A1Z1 AT aromatic ring®ll 2712 bromo
group®] ZEE 3FHE 100] dojFch. IFE 10& 'H NMR
spectrum®l| 4] 7.23 ppmolA veRd 1709) aromatic 47} &
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Fig. 2 - 'H-'H cosy spectrum of 6-amino-2-N-(n-propionylamino) selenazolo[4,5-flindan (11) (CD4OD, 400 MHz).

B ZAo=HE 2712] bromo groupe| aromatic ringell 2]
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