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Efficient Synthesis of 2-Aminoindan and cis-(+)-4,4a,5,9b-
tetrahydroindeno[1,2-b][1,4]oxazin-3(2H)-one

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

Abstract — 1-Amino-5,6-dimethoxyindan hydrochloride was synthesized from 3-(3,4-dimethoxyphenyl)propionic acid by
intramolecular Friedel-Crafts acylation, oximation with hydroxylamine, and reduction with an overall yield of 74%. 2-Amino-
5,6-dimethoxyindan hydrochloride was synthesized from 3-(3,4-dimethoxyphenyl)propionic acid by intramolecular Friedel-
Crafts acylation, oximation with isoamy!nitrite, reduction in NaOH and reaction with HC to form 5,6-dimethoxy-2-indanone,
which was reacted with hydroxylamine and reduced with an overall yield of 42%. 5,6-Dimethoxyindan-1,2-dione-2-
oxime, which was catalytically hydrogenated to afford cis-, and #rans-1-amino-5,6-dimethoxyindan-1-ol as 3 : 1 ratio. This
mixture was treated with Li and reacted with chloroacetyl chloride. Cis isomer was acylated and cyclized to synthesize
cis-(+)-7,8-dimethoxy-4,4a,5,9b-tetrahydroindeno[1,2-b][1,4]oxazin-3(2H)-one, but frans isomer was just acylated to form

amide.

Keywords (] 5,6-Dimethoxy-1-indanone, 1-Aminoindan, 2-Aminoindan, cis-()-4,4a,5,9b-tetrahydroindeno[1,2-b][1,4]oxazin-

3(2H)-one

Dopaminergic systeme &7, A7, A88A1Y] F34
FA), W) 24 9 QX158 58 sl Tkt 71l
o5k}, o] A)AHlo] =)W schizophrenia, Parkinson's disease
2 Huntington's chorea?} 22 A737ol|9} wE Aglo] 72
Bt Dopamine(l, DA) ~841= adenylate cyclaseol] thet &
Aol W} D D, FRAZ rth? 28y HE RANE
2 7140) v o 2 AZEL DA A7) HAsEA D;-type
3} Dytype®E RF3IT Dy-typecllis D; @ Dy &A1, D,-
typeols Dy, Dy, ¥ D, 5847 Zg=)o] ek

FZ 133} AS)E HolgHA] He] e ggt Ade] F
7¥ska glen, E3) DA Aoz Q3 Aslo] thlstm glovt
H2RE Qe ARl oFaE A A]FA| siide] ofee A%olrt.

AR e B R L =

-
g

2 2ol B B AR
(43} 053-850-3621 (F2) 053-850-3602

(E-mail) masook@cu.ac.kr

403

DA} $-AK3t free rotation 7Vsdt F3221 p-chlorophenethyl-
amine(PCA), 3,4-dimethylenedioxyamphetamine(MDA), 3,4-
methylenedioxymethamphetamineMDMA) 52 #4& o4}
A7 BAE Fel= F2Rgo) 9o B olF sjAlsh] st
Cannon E-& conformationally restricted congenersZ*] 2-
aminoindan F=A1Z 31 5,6-Dihydroxy-2-aminoindan
& q-adrenergic activities LFERE ™19 5,6-dimethoxy-2-amino-
indan® REZR0] 98-8 B 1sSIc). 56-Dimethoxy-2-(V,N-
di-n-propyl)-aminoindan(2, PNU-99194Ax= F-& Edelx] A€
Q] dopamine Dy receptor antagonist®X] antipsychotic 2}-&
o] 2L BusIgchY

R-(+)-N-propargyl-1-aminoindan(3)2 treaterl-% AeiZjo] 1
FH 02 MAO-B Aalighe2A] Parkinson's disease X|ZAH=E
A5 1 9tk 1-Aminoindan-1,5-dicarboxylic acid(AIDA)E
metabotropic glutamate receptors(mGluRs)ll 28 28-S Vet
U= rigidd} (carboxyphenylglycine f-EA0jc}.19
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Fig. 1 — Chemical structures of dopamine, U-99194A, rasagiline, PD
128907, and (=*)-is-9-OH-PTBTO.

Oxazine 38| 5 ZIil Q1+ PD 128907(4)= benzopyran-
oxazineA|Be] 3EE FAE F3hgo] 7haE A=Z DA
D, receptor agonist® ZH8-5}9] Parkinson's disease A& &
H#9lo] Buglch!? & hexahydronaphthoxazine %]
(PHNO, N-0500)%. A1®Z<Ql DA D, receptor agonist®
Parkinson's diseaseX| & 2hgo] Irh1®

o] Fe g} o] Tkt oFjEd S UEhlE SHEY key
structure®. aminoindan®] F23t &85 3= AR AYZtE]
olE9] F&3Q A uY A3 dopaminergic activitys 7}
e N2 T4 325 47] 9319 amincindan®} oxazine
ring®] hybrid® %9 indenoxazinone moeitys 338} 124} 3}
Stk

Cannon 52 3-(3,4-dimethoxyphenyl)propionic acid(6)= 5
E] 6&HA1Z A 38% 552 5,6-dimethoxy-2-aminoindan(13)
eIl om,) Goksu & AH o2 o8 4 = indan-
2-0l2RE 7 HAE AA 48% SEZ 138 T vl Uck?

B AFoxE 3-(3,4-dimethoxyphenyl)propionic acid Z3-E]
5,6-dimethoxy-1-aminoindan(9) 3} 5,6-dimethoxy-1-aminoindan
13)ys A e SoldA 582 TVHE & e e
2 AR st E3E indenoxazined ¥ 56-
dimethoxyindan-1-one .2 ¥ 5,6-dimethoxyindan-1,2-dione-
2-oxime(10y2 FASIL 4 HEFEY 31 cis-, trans-(£)-2-
amino-5,6-dimethoxy-1-indanol(14a, 14bY3 ¥1., ©]S mixture
AElE 97] 2AstA chloroacetyl chloride®} BRA1A cis-
(%)-7,8-dimethoxy-4,4a,5,9b-tetrahydroindeno[1,2-b]{1,4]Joxazin-
3(2H)-one(16) +=AE 4tz sisict

A 9y

Alek 3 7)7|

BE T4 k2 AMEs) Mol Feo] upio A W A
Zsto] ARgstgion el gk AJok2 Aldrich, Fluka, 9
Sigmarte] S+ 9 dFE ARSI €3 £ Thomas-
Hoover §8&3718 AM31 &5 B4 31 9t H.,
BC.NMR % NOESY spectrum-S Varian 400 MHz spectro-
meters AHE3IITL S0l CDCL2 DMSO-dg8 AHE31sd oo
chemical shift:= tetramethylsilans WS -EFE2 2 Al&3}0]
S(ppm) ©YIZ EAIBIN I coupling constantzke: Hz= vJeh)
St} IR spectrum- Jasco FT-IR 300E spectrometerS A}-&-
3lo] A3} T Mass spectrume Kratos MS 508 ]R3}
gRlslsdt), v =l 789 (TLC)Y= silica gel plate(Merck,
60F254)2- A3l 315HE9) A= silica gel(Merck 9385,
230~400 mesh)S ©]-83}9 column chromatography® 2 3}
A A= it

oy

5,6-Dimethoxy-1-indanone(7)

Cannon 5] W7 Fslo} 3135 6(5 g, 23.8 mmol), T+
benzene 50 m/¥} dimethylformamide 232 713t gl
oxalyl chloride(3.25 m/, 48.25 mmol) 10%-¢)] A3 7leta A
=X wgAIZI e o 22 £33 FdstA ArlEle] n)
Wbl et AXE AU

Yield : 4 g(88%), mp : 118~120°C(117~119°C™), IR(KBr)
em? : 1701, 'H-NMR(CDCl,) : 2.68QH, t, J=4.4 Hz, H-3),
3.06@2H, t, J=4.4 Hz, H-2), 3913H, s, CH;0), 3.97GH, s,
CH,0), 690(1H, s, ArH), 7.29(1H, s, ArH), EIMSQM™) :
192.

5,6-Dimethoxy-1-indanone-1-oxime(8)

5155 7(2 g, 8.42 mmol)S ethanol 30 miell £3jA17] 1, 4
29[l hydroxylamine hydrochloride(944 mg, 13.6 mmol)S- 7}
a1t HhE-EE-S 10°CE 271 5M NaOH 6 miE 5
£ L 7R 3 Ao MR HRAIRT REREC &
£ 713 ethyl acetate® %33 < MgSO,E U=, o7
A1 2 5531 crude oile B3} ©15 column chromato-
graphyE ©]-8-5t%] ethyl acetate/n-hexane(l: 3) 2.2 Hej3}o]
e B ARHE U

Yield : 2g(93%), mp : 191~192°C, IR (KBr) cm™ : 1504,
1350, 1262, 1H-NMR(DMSO-dﬁ) : 2.76(2H, t, J=4.0Hz, H-
3), 290(2H, t, J=4.0 Hz, H-2), 3.76(3H, s, CH,0), 3.77(3H,
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s, CH,0), 6.93(1H, s, ArH), 7.00(1H, s, ArH), C-NMR
(DMSO-dy) : 161.9(C=NOH), 151.7(Cy), 149.2(Cg), 129.0(Cs,),
108.8(C;,), 103.4(Cy), 56.3(0CHy), 56.2(0CHy), 28.6(Cy), 27.0
(Cy), EIMSM*) : 207.

1-Amino-5,6-dimethoxyindan HCI(9)

10% Pd-C 300 mg¥t 95% ethanol 30 m/ 7}3t &l 3}5H&E
8(1g, 483 mmol)S 7}3l3 Parr hydrogenation 7] |4 55
psi 2102 AL BESAIZ] 3 TLC 6hg-9] F2& Ik
t}, WhSEIFES celite padollA] oFAIR] F 7%} HF3 1l
Mo 31 At} o2 ethanolo] 831713 hydrochloric
acid ¥3} ethyl etherS 7Islo] M AAES HEA7]1 ol&
ofulsle] FHES FH3Kch. o] 3E-S hot ethanoll] 8314
7)1 cold ethyl ethers 713l] AARFAIA €58 748 A
A4S 43k

Yield : 940 mg(85%), mp : 218~219°C(dec.), IRKKBr) cm™ :
3420, 2534, 1602, 1508, 1350, 1332, 1269, H-NMR(DMSO-
do) : 2.65~3.05@H, m, H-2), 3.34~3.55(2H, m, H-3), 3.74
(6H, s, 2XOCH,), 6.70H, s, ArH), 7,44(1H, s, ArH), °C-
NMR(DMSO-d) : 150.5(Cy), 148.6(Cy), 136.6(C,,), 131.3(C),
109.6(Cy), 108.6(C;), 56.5(0CH,), 56.4(0CHj), 55.7(C,), 31.3
(Cy), 30.7(Cy), EIMS(M* +HC) : 229.5.

5,6-Dimethoxyindan-1,2-dione-2-oxime(10)

g}t E 7(5 g, 26.0 mmol)S methanol 160 miol| $3|A7] 2
isoamylnitrite(3.3 g, 28.0 mmol}2 713t ¥ MHSEFES] 255
45°C oJ3t=. fAletaA] 2 At 2.6 miE 3] rleka 14
ZFE<E RESAIZTE W ERES A20% WA & d5E
150 mel] 7}3le] wlW el AAGE HEA)7| 0 o8l Ao
2 3] A&k dojd 2442 hot methanolo] £31A]7]
3 dLER AF3S

Yield : 5.46 g(95%), mp : 224°C(dec.), IR (KBr) cm? : H-
NMR(DMSO-dy) : 3.62(2H, s, H-3), 3.803H, s, OCHj), 3.86
(8H, s, OCHy), 7.14(1H, s, ArH), 7.14(1H, s, ArH), ®C-
NMR(DMSO-dg) : 188.2(C=0), 156.6(C=NOH), 155.4(Cs),
150.0(Cy), 143.1(Cy,), 131.2(Cp), 109.2(Cp, 105.1(C,), 56.8
(OCH,), 56.3(0CH,), 28.5(C5), EIMS(M™*) : 221.

5,6-Dimethoxyindan-2-one(11)

Panetta®”9] Wle] £3l01 3135 103 g, 13.5 mmol)el] 23t
G4t 12miet Hy,0 60 s 715k £3lA17]2 A7t Bt 85
A2 3 TLCE RE-9] $24E Rlgt AL o= YWZAAZ
WS 33HE-S chloroform® 2 33) 3%, 12 U 5531 crude
solidE A3ttt 3129 A= column chromatography(ethyl
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acetate/n-hexane=1: 3)2 HAJslo] HM AYo 7 At

Yield : 1.8 g(70%), mp : 111~112°C, IR(KBr) em? : 1707,
IH-NMR(CDCl,) : 3.47(4H, s, H-1, H-3), 3.80(6H, s, CH;0),
6.73(2H, s, ArH), BC-NMR(CDCly) : 2152(C=0), 150.1(C;,
Co), 127.4(Cy, Csp), 1092(C,, Cp), 55.7(CH;0), 41.8(C,, Cy),
EIMSQM™) : 192.

5,6-Dimethoxy-2-indanone-2-oxime(12)

3}3+S 11(1 g, 5.2 mmol)2 methanol 15miol §-3A|7]
hydroxylamine hydrochloric acid(472 mg, 6.8 mmo)E 7}s} 1
o] AR w7zhA] HkgAIZTh ¥h8-2] workup S
shekE 87} FolabA ANISI

Yield : 915mg(85%), mp : 154~155°C : IR (KBr) cm™ :
lH'NMR(CDCls) : 3.772H, s, B part of AB system), 3.81
(2H, s, A part of AB system), 3.93(6H, s, 2XO0OCH,), 6.81
(2H, s, ArH), BC-NMR(CDCL,) : 160.9(C-2), 148.5(Cs, Cy),
132.7(C;,, Cs), 114.9(C,, Cp), 56.0(CH;0), 39.1(Cp, 31.7
(Cy), EIMSM*) : 207.

2-Amino-5,6-dimethoxyindan + HCI(13)

10% Pd-C 500 mgS 95% ethanol 30 mio] 713t @Ete] 3}
T 12(1 g, 4.83 mmol) & 713k3 FAFQGX| A 55 psi =
AolA sAIZE Bt whEAlZILh TLCE ¥H&-2] $2S FIsk
S5 3LE-0] workupe 3R 99t FUSH AABIITE

Yield : 886 mg(80%), mp : 285~288°C(lit mp 288~290°C),
IR(KBr) cm?® : 3482, 'H-NMR(DMSO-dy) : 2.93(2H, B part
of AB system, dd, /=16.0, 3.4 Hz), 3.32(2H, A part of AB
system, dd, /=159, 7.0 Hz), 3.80(6H, s, 2CH,0), 4.26(1H,
tt, J=74, 3.6Hz, H-2), 696(s, 2H, H-4, H-7), *C-NMR
(DMSO-dg) : 150.1(Cs, Cg), 1362(Cy, Cy), 112.2(C, C)),
60.5(C,), 55.9(CH;0), 42.0(C;, Cy), EIMS(M™) : 229.5.

Cis, trans-(£)-2-Amino-5,6-dimethoxyindan-1-0l(14a, 14b)

10% Pd-C 1g°l 95% ethanol 60 mi& 713t AEtlo) 315hE
103 g, 13.4 mmol}Z 713k T4 B A 2447F A
Zth TLCE ¥h&4] FAE FRISIICH workup *HS HCI
saltg R=E 2e Astn S3HE 99} FUSH Aol 14a
9 14b2] EFE2 A3tk A= column chromatography
(ethyl acetate/n-hexane’} 5% MeOH)E ©]2319] 2.2 g(80%)%)
EE2 ¥t} mp(mixture) : 142~143°C.

14a(cis isomer) : IR (KBr) cm™ : 3170, 'H-NMR(DMSO-
dg) : 2.43(1H, dd, /=150, 7.5 Hz, H-3), 3.05(1H, dd, /=15.0,
7.5 Hz, H-3), 3.36(1H, q, H-2), 3.79(3H, s, OCH,), 3.80(3H,
s, OCH,), 4.68(1H, d, J=5.6 Hz, H-1), 6.60(1H, s, ArH), 6.81
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(1H, s, ArH), EIMSQM™) : 209

14b(trans isomer) : IR (KBr) cm™ : 3340, 'H-NMR(DMSO-
dg) : 2.38(1H, dd, /=152, 7.6 Hz, H-3), 2.94(1H, dd, /=155,
7.6 Hz, H-3), 3.21(1H, q, H-2), 3.79GH, s, OCHy), 3.80(3H,
s, OCHy), 4.48(1H, d, /=64 Hz, H-1), 6.76(1H, s, ArH), 6.81
(1H, s, ArH).

Trans-( £ )-2-Chloroacetamido-5,6-dimethoxyindan-1-ol
(15), Cis-(x)-7,8-dimethoxy-4,4a,5,9b-tetrahydroindeno[1,2-
bl[1,4]oxazin-3(2H)-one(16)

14a%} 14b%] £35(500 mg, 2.4 mmol)E F< methylene
chloride 40 m/$} methyl alcohol 2 miZ 7}5k] E&|A17] 1 wt
SEHES A2 LI 355 718k 3A7F wRAA wEE-E%
Eo| ZES)AH chloroacetyl chloride(350 mg, 2.88 mmohE
3] 7ptsich HESEFES A0 2412 A7 TLC
&2 A3 T4 spote] AAEUS & 5 U RESEE
o H,0% 71519 ¥h8-8- F2A)7]2 methylene chloride®. 33]
FEAAY FE2 7715 S brineT ER A HE F F
MgSO,, AZAIZIT A FF3t] crudedt F3EES AU
0]& column chromatography(ethyl acetate/n-hexane=1:1%}
10% methanol)Z At} 33hE 159 163 o531A Eelsh
Sict

15 : mp : 173~175°C, IRKBr) cm® : 1680, 'H-NMR
(CDCly) : 2.77(1H, dd, /=16.0, 8.2 Hz, H-3a), 3.38(1H, dd,

3-(3,4-Dimethoxy  (COCI),, Benzene

phenyl)propionic
acid

AICl; CH.Cl,
6 7
Isoamyl nitirte
¢-HCl, MeOH
[
H;CO 1. 10% Pd-C/H,
10% NaOH
NOH
2. ¢-HC}, reflux
H;CO

10

0 OH NH,HC]
H;CO. H;C H,CO.
95% EtOH
93% H,CO H,CO H;CO
8

J=160, 82Hz, H-3b), 3.87(3H, s, OCH,), 3.883H, s,
OCH,), 4.14(2H, d, /=4,4 Hz, CH,), 4.28~4.34(1H, m, H-2),
507(1H, d, J=60Hz, H-1), 6.71(1H, s, ArH), 6.94(1H, s,
ArH), 6.97(1H, br d, /=4.0Hz, NH), “C-NMR(CDCI,) :
163.2, 14838, 1468, 139.7, 137.0, 114.7, 1047, 65.1, 563,
56.2, 48.5, 42.7, 31.1, EIMS(M™) : 2855.

16 : mp : 130~132°C, IR (KBr) cm™ : 1678, 'H-NMR
(CDCly) : 2.87(1H, d, J=16.0 Hz, H-3a), 3.51(1H, dd, /=16.0,
6.4 Hz, H-3b), 3.793H, s, OCH,), 3.84(2H, s, CH,), 4.06~
4.12(1H, m, H-2), 445(1H, d, J=3.4Hz, H-1), 6.79(1H, s,
ArH), 6.93(1H, s, ArH), 6.95(1H, s, NH), *C-NMR(CDCl,) :
166.1, 1504, 1485, 1335, 132.0, 1147, 1082, 72.1, 65.1,
56.5, 56.3, 52.7, 31.2, EIMS(M™) : 249.

s13hE2] AA 3 W2 Scheme 13} 20 YERASILE. 5,6-
Dimethoxy-1-indanone(7)2 Cannon 5°] 343k vy D] 5}
o 3-(3,4-dimethoxyphenyl)propionic acid(6)S &L= AR&3lo]
intramolecular Friedel-Crafts W& 2 93% SE= d3ith
312 72 97] Z7A hydroxylamines} ¥H$-AA 56-
dimethoxy-1-indanone-1-oxime(8)2 #433l%13, ©l& parr
hydrogenation JX]el|A =4-3}A]7 1-amino-5,6-dimethoxyindan
hydrochloride(9)3 335 622K E 74% 4Jth. 335 89

9

H,C HyC
o _NHOH NOH
H,CO H,CO
11 12

95% Ethanol
2. HClin ether

H,C
NH,HCI
H,CO

13

1 1. 10% Pd-C/H,

Scheme 1 - Synthesis of 1-amino-5,6-dimethoxy- and 2-amino-5,6-dimethoxyindan - HCl (9 and 13).
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O
H;C 10% Pd-C/H,
95% Ethanol
NOH
RT
H;CO
10

oH OH
H,CO H,;C
m NH, * ~NH,

H,CO H,CO

t)- +)-

(£)-14b 1. Li, CH,CL (£)-14a

Methanol
2.CICOCH,C1

QH
0
I

0
H,CO, H,CO />fo
H,CO H;CO

()15

(#)-16

Scheme 2 - Synthesis of cis-(+)-7,8-dimethoxy-4,4a,5,9b-tetrahydroindeno[1,2-b][1,4]-oxazin-3(2H)-one (16).

31 IR spectrumteld indanone®] carbonyl groupell st
L &% band7} BEF A o2 &lE T HNMR
spectrum =4 23} H-2 ¢} H-3| 33K peakr} 2.769 2.90
ppmolA 2z Ba1gjqic), 31HE 92) 1 IR spectrumtel]
A} oximeo] ¥ 024 QBojzl amino groupdl] sEshe B
band% 3420 cm™ellA EA1E 5 3t

IR 78 FAE A 24 SlellA] iscamyl nitriteT} HEE-A]

# 5,6-dimethoxy-1,2-indan-1-dione-2-oxime(10)S: 95% SE=
A}, FBHE 109] B 'H-NMR spectrume] Al H-3 peak
£ 3.62 ppmolA] singleto® 18k = Qi) 3RME 108 o
eheofl §8iA17)3L 10% NaOH 4-94S 713kl 10% Pd-C v
sholl A WHEA17| 3, HCL A olM FAIZE 7 E573he
dehydration™} deaminationA]# 5,6-dimethoxyindan-2-one(11)
S 70% 552 A8 119 'H-NMR spectrumeld H-1,
H-39] 4719) 47} 3.47 ppmol A singlet® TAEF R OH o=
3135 727} A T2YL wkgstE Zlolth BC-NMR
spectrum®l|A1 = symmetrical carbon peaksE°] UeldS & &
» ot #3HE 118 hydroxylamines} BHEA]A 5,6-dimeth-
oxyindan-2-one-2-oxime(12)%- 85% SEZ $AJsISitt. o] 33t
E5 10% Pd-CEw 3lol] 4 3UA)7|3 ©o]F 4% ethanol
o €3|A17]3 saturated HCl(in ethyl ether)ZS 7}3}o] 56-
dimethoxy-2-aminoindan hydrochloride(13)& 80% S&= Al
t}. 'H-NMR spectrumel|r] 2.93% 3.32 ppmelX] AB system?]
B part 54 peakd} A part 4 peakE EAZ 07 SRIgH &
At B3HE 622X E 13744 oA Wk WA 55
42%33c}.

SIeHE 105 10% Pd-C vl stellr] SAAA cis- & trans-
(*+)-2-aminoindan-1-0l(14a, 14b)8] £3-5-& At Cis A9
TH.NMR spectrumoil4] H-1 47} 4.68 ppm®IA] doublet® 2
VERGO™ iy W0) 5.6 Hz, transilli= 4.48 ppmel doublet
o7 YehtoH iy, & 64 HzZ = 3 14a%)
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14b9} stereochemistrys NOESY spectrum© 2 213}l T,
Cis A& H-1% H-2 74 749 correlation®ll 843t cross
peak7t FR1EI% 00, trans A= cross peak’t TEAEA] Agkt
Cis- $} trans-isomer®] AAu&2 3:1 ©] o0 'HNMR
spectrum®] H-1 peak integral BIZ Z73I5itt. 14a, 14b] IR
spectrumellA13= cis isomer®] OH stretching frequency”} 3170
cm oA, trans isomers 3340 cmelx] B4 EQlom, ol cis
isomer?] 7 intramolecular hydrogen bond’} 7F&3lE = 1wt
& k& Z= 7o 7 AAEQIT) 14a, 14b0) E5HES O tHE
whSol] 1a) glo] TR ARSIt E£ES 57 methylene
chloride$} 4 %2] methanolel]l 3| A)7]| 545 LiF 7138+
dilithiationA] 71 ¥ chloroacetyl chloride®} ¥H5-A1Z1 A} cis
isomer:= one potC. = acylation™ cyclization® FH&E<) cis-
(£)-7,8-dimethoxy-4,4a,5,9b-tetrahydroindeno[1,2-b][1,4]oxazin-
3(2H)-one(16)°] =20, 'H-NMR spectrum®] 4.45 ppm
oA H-19] peakE 43129 coupling constant #te] 3,2 Hz)
ZAOF ¢is isomerydS 5t TEdt 3.84 ppmeliA] CH, 5
4 peakell &3} chemical shift gt& FAF F AATH
Trans isomers= acylation W33t Z183% 35HEQ1 trans-(+)-2-
chloroacetamido-5,6-dimethoxyindan-1-0l(15)°] A9=S-S &
A&kt

4 £

therst 248 72 EES] 24 7XE dA4HE 1-
aminoindan, 2-aminoindang E-SA0 2 FIEP] 314 3-(34-
dimethoxyphenyl)propionic acidE &% Z 5,6-dimethoxyindan-
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