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Synthesis of 2-(5,6-dimethoxy-1-indenyl)ethyl amine

Wonyoung Jung and Eunsook Ma?
College of Pharmacy, Catholic University of Daegu, Hayang, 712-702, Korea

Abstract — In order to search the new serotonin bicisoster, 2-(5,6-dimethoxy-1-indenyl)ethyl amine(1) was synthesized.
3,4-Dimethoxybenzaldehyde, as starting material, was condensed with malonic acid in the presence of pyridine and piperidine
to form 3,4-dimethoxycinnamic acid(2). Compound 2 was performed catalytic hydrogenation with 10% Pd-C to give propanoic
acid derivative 3, which was cyclized by Friedel-Crafts acylation to afford 5,6-dimethoxyindan-1-one(4). Compound 4 was
reduced with NaBH, in ethanol to obtain 1-indanol 5, and it was dehydrated to give 5,6-dimethoxy-1-indene(6). This com-
pound was lithiated with 2.5M »n-butyllithium and reacted with 1,2-dibromoethane to give 2-(5,6-dimethoxy-1-indenyl)ethyl
bromide(7), and which was treated with anhydrous ammonia to synthesize compound 1.
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Fig. 1 - Structures of serotonin, MDAI, psilocin, and compound 1.

Methylene chloride, ether$} tetrahydrofuran(THF)= &% Na
E7) stollA 24A13F o)} TSt RS AASK] ARSI
tl2 guf= molecular sieve 4A0 % Brdto] ARSI &
%% Gallenkamp 595-030GE AH8slo] F7daiglon] BAL &
] 93kt IR AHEHL Jasco FT-IR 300E spectrometers A}
g3l Z431%{th. NMR A¥E&E Varian Gemini 200 MHz
spectrometerS AF2-310] tetramethylsilan(TMS)S WHEFE
A2 st CDCLE &= AME-31%1.2 ™, chemical shifte
§(ppm)2 2 EA|3} 1L coupling constants Hz® WERASITH
A543 Shimadzu QP-5000 AH&-3ted FAskSith TLC
plate’™= Merck?] Kieselgel 60F,c,(Art. 571508 AF-8-319 1,
column chromatography$ % % Al+= Kieselgel 60(Merck Art.
9385, 230~400 mesh)E A3} c}.

3,4-Dimethoxycinnamic acid(2)2| &

5 flaskel] 3,4-dimethoxybenzaldehyde(20 g, 0.12 mol)&
pyridine 60 miol &-3}A|7] L malonic acid(22.8 g, 0.22 mol)2k
piperidine 4.1 mi< 73kal A4 7)F stel] 100 °C Fr&ellA 5
AlZE RRSAIH T WHSE3HES ¢-HC 85 mie ¥33 d2&
340 mief] B3 wrlsle] n|A ARG MEAI 5 Eloj st
1 B2 3] AFsta d2AIZT. Methanol?t H,0 &40
2 pdAsto] vl Feigls oe 28 E dnh

yield : 99%(24.7 g), mp:181.3~185.1°C, IR(KBr) v cm™
3420(0H), 1682(C=0), "H-NMR 4 (ppm) : 3.93(6H, s, OCH;x2),
6.33(1H, d, /=15.8 Hz, =CH), 6.88(1H, d, /=82 Hz, ArH),
7.74(1H, d, /=16 Hz, =CH), 7.08~7.16(2H, m, ArH).

3,4-Dimethoxyphenylpropanoic acid(3)2] g4
3,4-Dimethoxycinnamic acid 2 (6.5 g, 0.03 mo!), 10% Pd-C
1 g@} 95% ethanol 250 ml & 715k =A% AX]ellx 4A13F

HEEAIZIE TLCE EdEdo] Al g9% & Agele
padZ ©183}e] ofFfetal FEslo] ml el AYS I3}, Ethyl
acetate®} n-hexane®Z AA7gslod Walo) Fgl AHE At

yield : 97%(6.35 g), mp : 97.8~98.3°C, IR(KBr) v cm™: 3433
(OH), 2924(CH,), 1700(C=0), '"H-NMR & (ppm) : 2.67(2H, t.
CH,), 2.91(2H, t, CHy), 3.86(3H, s, OCHy), 3.87(3H, s, OCHy).
6.74~6.79(3H, m, ArH).

5,6-Dimethoxyindan-1-one(4)2] &

250 ml 5 flaskell 3,4-dimethoxyphenylpropanoic acid 3 (5
g 23.8 mmol), anhydrous benzene 50 m/®} dimethylforma-
mide(DMF) 4% 7|5t Hetelle)] A4 7157 3lof] oxalyl chloride
(3.25 ml, 48.25 mmol)E 30F F<F 0°CellA AA{s] 7gict, A
2ofli] 1A1ZF ¥R8-A)7) F benzened} T)¥8-2) oxalyl chlorideZ
FRAIANIL 55 benzene 30 mi 71 F ThA] 8l ] 55
3l FEA9] oirde] ERE ¥t High vaccumelld 484]3F
Azsl] FAgle]l TR oh Wkl ARSIt

A3 AZAZ 250 ml T flaskol] AICL((6.3 g, 47.25
mmol)y& ST T methylene chloride 60 m/Z 735t &
Aof] 343t acid chloride] -5 methylene chloride 35 m/ &
AE 307 AAI3] sttt 2 AlFERE Aol AEakA vhe-
A7) % ¢HCI 25 mig 71t A58 250 miol| §H8-2-2 X413
ayretdAA 1 3A7kgst wHk A7) =% 2 methylene
chloride. 38) &34 54 MgS0,2 A%, 373 ¥ rotary
evaporator®. E=3j0] o] zAXE A}, o]F methylene
chloride®} n-hexane® 2 AR vjHAe] =5t A S &
St

yield: 66% (3g), mp:117~119°C, IR(KBr) v m': 1701
(C=0), IH-NMR(ppm) : 2.682H, t, CH,), 3.06(2H, t, CH,), 3.91
(3H, s, OCH,), 3.97G3H, s, OCH,), 6.90(1H, s, ArH), 7.27(1H, s,
ArH).

5,6-Dimethoxyindan-1-01(5)2] £

100 m/ < flaskel| 5,6-dimethoxyindan-1-one 4 (3 g, 15.63
mmol), anhydrous ethanol 40 m/, NaBH, (1.21 g, 31.95 m-
moly2- 718k A4 715 Slell A2oA overnightr1Z1e}. TLCE
HkS-0] F4-8 #RQ1% & rotary evaporatorZ ethanolS | A5}
T3S AFE 52 715} methylene chloride® 33] %%t
7158 T MgS0,5 HZ3 ousl] 5310 42 2

H24& column chromatography?(ethyl acetate:-hexa-
ne = 1:3)0 2 #sfo] cpsh WA AAES It

yield : 88% (2.67 g), mp : 73~ 75°C, IR(KBr) v cmt: 3400
(OH), "H-NMR & (ppm) : .97 ~2.15(1H, m, CH,), 2.29~2.35
(1H, m, CH,), 2.75~2.83(1H, m, CH,), 2.93~3.11(1H, m, CH,),
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3.88(3H, s, OCHy), 3.90@3H, s, OCHy), 4.88(1H, t, CHOH),
6.77(1H, s, ArH), 6.93(1H, s, ArH), GC-MS(M™) : 194.

5,6-Dimethoxyindene(6)2] &4

5,6-Dimethoxyindan-1-0l 5(2 g, 10.3 mmol)*} benzene 30
mE Y3 p-toluene sulfonic acid(76 mg, 0.4 mmol)E Az
718 ¥ Dean-Stark Z3]& o]-g3to] WhEAI AT ¥Hgo] &
HE S ESES 4202 YA & BE 76T ethyl
zcatate® 38] 3k E3} NaHCO,, brine, & =22 A&}t
1R MgSO,E X 77152 oAsie] 2 s 5

#8h1, WA crude compoundE column chromatography]
{ehyl acetatemn-hexane = 1:3)2.2 ] FA|s}3ict.
Jield : 60%(1.1 g), mp:110~113°C, IR(KBr) v em™ : 1504
(2=C), 'H-NMR 3(ppm) : 3.33~3.36(2H, m, CH,), 3.90(3H, s,
(.CH.), 3.91(3H, s, OCH,), 6.45(1H, dt, =CH), 6.78~6.81(1H,
n, =CH), 6.98(1H, s, ArH), 7.08(1H, s, ArH), GC-MSM*) : 176.

2-(3,6-Dimethoxy-1-indenyl)ethyl bromide(7)2] &4

588 6(1 g, 5.68 mmol)S 5 THF 30 myoll &ar)713
0'CE WREEIES YZHA7|3 2.5 M w-butyllithium 2.5 miS
15 A 7}3 3 hexamethylphosphoric triamide(1.1 mi,
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6.28 mmoly& HH3] 71385t} HhEEES -78°CE WA
¥ 1,2-dibromoethane(0.92 m/, 10.63 mmao/)2] THF 10 m/ &
NE 2087 MAME] 7R v Tt A2o] = ks w
gk Al 3 opA] 0°CE W¥ZA1713 323 NH,CHE-< 20 mig 7}
sk wRkgith TLCE whol FAHUNSS SRIGHY ether®
33 F&23t1 77155 B, X3} CuSO, §4oF AHe & F
4 MgS0,2 AZAIF13 o33, 55319 crude compounds &
2tk JAE column chromatography® (ethyl acetatemn-hexa-
ne=1:3)0 2 3P3Hct,

yield : 53%(852 mg), mp : 135~137°C, IR(KBr) v cm™: 2030
(CHy), 1507(C=0C), 'H-NMR 6 (ppm) : 1.41(2H, t, CH2), 1.98
(2H, t, CH,), 3.35~3.38(2H, m, CH,), 3.91(3H, s, OCHj), 3.92
(3H, s, OCHy,), 6.43(1H, t, =CH), 6.95(1H, s, ArH), 7.04(1H, s,
ArH), GC-MS(M™) : 283.

2-(5,6-Dimethoxy-1-indenyl)ethyl amine(1)2| &M

Three-neck flaskel] 3}3+E 7(800 mg, 2.83 mmol), 7 ether
20 miZ 713F1L mechanical stirrer®} dry ice/acetone condenser,
gas inlet F%5 ¥-23}3 anhydrous ammoniaZs HH-E8E T
o}l bubbling 3hHA| WEEAIZIT) S REHe] BF AR w7k
REEAI § A 7kAR PRYolE FHAIITh vhe-EFE

OH

CH,

Br /\/ NH,
¢ CH,0 g CH;0 '
CH;0

CH;0

7

1

a) rialonic acid, pyridine, piperidine, 100°C, b) 10% Pd-C, 95% ethanol, rt, ¢) iXCOCl),, anhydrous benzene, DMEF, 0°C , ii) AICl,, anhdrous CH,ClL, rt, d) NaBH,,
absc lute ethanol, rt, e) p-tolenesulfonic acid, anhydrous benzene, reflux, f) 2.5 M #-BuLi, 0°C, 1,2-dibromoethane, —78°C, anhydrous THE g) anhydrous ammonia,

aniy drous ether.

Scheme 1 - Synthesis of 2-(5,6-dimethoxy-1-indenyl)ethyl amine(1).
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B 71813 ether® 33] F&3to] et 77152 E2 Al&sta
F4= MgSO,2 72, 73 3 &A1t F A& column
chromatography(ethyl acetate : #-hexane = 1:3)2 2 3J5}%it},

yield : 59%(356 mg), mp : 170~172°C, IR(KBr) v cm™: 3350
(NH,), 1507(C=C), 'H-NMR & (ppm) : 2.35(2H, t, CH,), 2.71
(H, t, CH,), 3.32~3.35@2H, m, CH,), 3.90(3H, s, OCHy),
3.91(3H, s, OCHy), 6.34(1H, d, ] = 5.0Hz, =CH), 6.95(1H, s,
ArH), 7.06(1H, s, ArH), GC-MSM™) : 219.
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B Aol AL scheme 19 Yehigich 892 zhgo]
S1& serotonin® indole ring®] bioisoster= indene F+E=AE &
517] 9438199 3,4-dimethoxybenz-aldehydeZ LS4 =2 ALg-3}
o} Knoevenagel 5 3HiH-5-& ©] 8319 34-dimethoxy cinnamic
acid 28 B3t} o] 33FHES NMR spectrum®] 6.33, 7.74 ppm
oA o)|FAglel s T4 peak’} doublet®® UERE= A
o7 S FERIsh SEE 25 10% Pd-CEv 3l 4
2398 A 81 propanoic acid 54 32 A oR 4
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3= peak’} multiplet © 2 RIS Indene F54] 62 $4
£ p-toluenesulfonic acidE FH = A3l E4A17 AR
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dimethoxy-1-indene®} ¥Hg-A1# lithiation ¥t - -78 °CollA 1,2-
dibromoethane?} ¥h&-AIA $15HE 72 FASISITE igtE<] 2l
2 NMR spectrum®id 6.80 ppmelld] WERH indene ring®] C,
A7} ARKA I 141, 1.98 ppmellA] ethyl <p4ofl 3{ESH= peak
2 ZEIsith o] BES F4 ether&ml o4 anhydrous
ammonia®} ¥HSA1A HFALE 1S €907 IR, NMR, mass
spectrum 2% FIH S-S IR
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