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ABSTRACT KEYWORDS
A rapid and efficient synthesis of a number of functionalized 3- | satin;
spiropyrrolizidine oxindolesfrom [3+2] cycloaddition of azomethineylide Imino Diels-Alder;
and 3-spirotetrahydroquinoline oxindolesfrom[4+2] imino Diels-Alder re- Antimony(l11)chloride;
action; catalyzed by Antimony(I11)chloridein excellent yields are reported. Spiropyrrolizidineoxindoles;

© 2012 Trade Sciencelnc. - INDIA Spirotetrahydroquinoline-

oxindoles.

INTRODUCTION sor for the synthesis of biologically activeindole de-

rivativesand natura products?. The Spirooxindolescore

Heterocyclic compoundscontainingisatin (1H-in-  isfesturedinanumber of natura productsand recently
dole-2, 3-dione) scaffold haveawiderangeof biologi- hashbeen the subject of significant syntheticinterest’®.
ca activitied¥ and dso servesasanimportant precur- - Oxindolesderivatized like Spirotryprostatin B, Horfiline

\
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Spirotryprostatin B Horsfiline Alstonisine
Spirooxindolealkaloid natural products

Figurel: Spirotryprostatin B, horsfiline and alstonisine are alkaloids present in nature and ar e elegant targetsin the
organic synthesisduetotheir significant biological activities.
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andAlstonisineareakaloids present in natureand are
elegant targetsin theorganic synthesisduetotheir sg-
nificant biologica activities*® (Figurel).

Classicd preparationsof oxindoleshaveinvolved
carboline oxidative rearrangement!®, intramol ecul ar
Mannichandradicd cyclization approach”®, Thetran-
stion meta catalyst mediated methods havea so been
devel oped and have becomethe part of elegant total
synthesis of oxindolederivatized at C, as spirocarbo
and heterocyclics, spirolactonesand spirocyclic ethers
aremain targetsin organic synthesisdueto their sig-
nificant biological activities¥. Thesederivativeshave
been served as potentia synthonsfor the synthesisof
akaloids, drug intermediatesand clinica pharmaceu-
ticals. Azomethineylidesareaclassof powerful re-
agentsto utilized inthe dipolar cycloaddition reac-
tiond*19, which generally afford arange of pharma-
cologically important heterocyclic compounds®. The
synthetic versatility of isatin and itsderivativeshasled
to the extensive use of thiscompound in synthetic or-
ganic chemistry*213, With the ongoing discovery of
new natural compounds containing Spirocenters, the
synthesisof these structureswill remainan active area
of research. As part of our research in the area of
novel synthesisof bioactiveheterocycles+, wehave
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explored the [3+2] cycloaddition reaction of
azomethineylide derived from decarboxylative con-
densation betweenisatin and proline. And [4+2] imino
Diels-Alder cycloaddition reactionwasa so been stud-
ied to obtain structurally diversified spirotetra-
hydroquinoline oxindoles. Our work in cycloaddition
reaction in the synthesis of nitrogen heterocycles
catalysed by Antimony(l11)chloride?!, prompted us
to useAntimony(I11)chlorideasacataystinthe syn-
thesis of spiropyrrolizidine oxindoles and
spirotetrahydroquinoline oxindoles. Thusthe current
method provides arapid route for access to stereo
chemically distinct spirooxindolesand thismethod will
lead tolibrary synthesisfor biol ogical evauation. Here-
with wearereporting our findings.

RESULTSAND DISCUSSION

The synthetic strategy for the construction of
spiropyrrolizidine oxindolesisas shownin Scheme
1. Accordingly, the spiropyrrolizidine oxindoles de-
rivative (4a) could be synthesized from [3+2] cy-
cloaddition reaction of isatin (1), proline (2) and vari-
ousunsymmetrical dipolarophiles(3a-g) (TABLE 3)
in one pot.

S \Qé
MeO
_MeoH
SbClg /1t

4a

COOCH3

Schemel: Thesynthetic strategy for the construction of spiropyrrolizidineoxindoles.

Inatypical experiment, thethree component one
pot reaction of isatin (1), proline (2) and methyl acry-
late (3a) in methanol proceeds smoothly at room tem-
peraturefor 1hrin presence of Antimony(lll)chloride
(20 Mol %) to afford the corresponding spiropyrrolizi-
dineoxindolederivative (4a) in>90%yield (TABLE
3, entry 1). Thusthereaction of proline, isatin, and
methyl acrylate occur regio and stereo specifically
to give (4a)(*% in good yield. Therelative stereo
chemistry of the 2’-H and 7a’-H, protons was es-
tablished by NOE studies and stereo chemical as-
sgnment at C,” waslater confirmed by asinglecrys-
tal X-ray structure®,

Figure2: Sructurel

Hence, based on the spectral analysissuch as*H
NMR and Mass spectrd andysisand in comparison of
theseresultswith earlier report!, theregio and stere-
ochemistry of the products have been established
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Scheme2: Regio and ster eochemistry of the products

(TABLE 3, Scheme?2).

Further by adopting establi shed reaction condition
we attempted to carry out analogous reactions of
azomethineylidewith variousdipolarophilesi.e. acry-
lates (3a-g) and e ectron rich dienophiles such as 3,4-

HOOC
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dihydro-2H-pyran, N-vinyl pyrrolidin-2-one(NVP) and
N-vinyl caprolactum (NV C) (TABLE 3). The predomi-
nate products (85-90%) arisefrom azomethineylide
viaan endo-trangition state with regiospecificity isas
shown in Scheme 3 and products are summarizein
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Scheme 3 : The predominate products (85-90%) arise from azomethine ylide via an endo-transition state with

regiospecificity
TABLE3.

Initially the one pot reaction carried out asamodel
reaction in various solventsto investigate the solvent
effect. TheresultsaresummarizedinTABLE 1. Metha
nol, ethanol and acetonitrile were found to be better
solventsfor thistransformation. However, thebest re-
sults were achieved by carrying out the reaction in
MeOH at room temperature to afford

spiropyrrolizidineoxindolein 85-90% yid d repectively.
Further we set out to establish the optimal amount of
Antimony(111) chloride, finding that reaction witha 10
mol % catalyst loading gave a75% yield after 1.5 hr
(entry 1), however the best result (90%) was found
which correspondsto the use of 20 mol% catayst (en-
try 2) and the reaction time reduced to 1hr. Thein-
creasing amount of the catalyst did not changethere-
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TABLE 1: Screening of thecatalyticactivity in various sol-
ventsfor thesynthesisof 3-spiroxindoles

Entry Solvent Lg:éagj; Timelhr Y(|(;|)()jb
1 MeOH 10 15 75
2 MeOH 20 1.0 90
3 EtOH 20 13 80
4 CH:CN 20 4.0 80
5 DMF 20 12 38
6 Ether 20 14 30
7 Toluene 20 24 Trace
8 Hexane 20 24 No reaction
8 EtOAC 20 9 25
9 CH,Cl, 20 7 30

320 mol % of catalyst used; "Isolated yield.

actiontimewhereasisolated yield wasfoundto beless
innature.

Similarly, thespiropyrrolizidineoxindolederivatives
(4a-j) could be synthesized from the three component
one pot reaction betweenisatin (1), proline (2a) and
dipolarophiles(3a-g). Thedipoleazomethineylide (A)
could be generated in situ fromisatin and proline by
thermal decarboxylation reactionwhichimmediately
underwent [3+2] cycloaddition reaction with
dipolarophilesasshownin Scheme 2.

In order to test the scope of this[3+2] cycloaddi-
tionreaction, variousdipolarophiles (TABLE 3) have
been examined. Inaddition to thesedipolarophiles, dec-
tron rich dienophiles such as 3,4-dihydro-2H-pyran,
N-vinyl pyrrolidin-2-one (NVP) and N-vinyl
cgprolactumwerea so tested a ong with dipolarophiles.
Theresultsaresummarized in TABLE 3, thetreatment
of dectronrich dienophileswith azomethineylide (A),
underwent smooth [ 3+2] cycloadditionreactionsmilar
to dipol arophiles affording the corresponding products
(4h-j) in80,90,85% yiddrespectively (TABLE 3). This
results suggested that the € ectron donating heteroatom
(i.e., O, N) present in the dienophiles such as 3,4-
dihydro-2H-pyran, N-vinyl pyrrolidin-2-one(NVP) and
N-vinyl caprolactum (NVC) facilitatesthe[3+2] cy-
cloaddition reaction muchfaster than thedipolarophiles.
Thusthe present method could be gpplied successfully
to varioustypes of cyclic and acyclic dienophilesand
dipolarophilesto provide Spiropyrrolizidineoxindoles
(4a-j) ingoodyieds.

Since, we are interested to identify various

—= Pyl Peper

spirooxindolyl compounds and impressed by the suc-
cessinsynthesizing various spiropyrrolizidineoxindoles
(4a-)), further we thought to exploit the utilization of
C=Ogroupof isatinin[4+2] cycloadditionreactionto
obtain various structuraly diversified spirotetra-
hydroquinolineoxindole compounds (2a-c). Similarly,
the isatin underwent smooth condensation with 4-
methoxyanilineto produce correspondingiminesinan
excdlentyied. Sincetheiminesareknown to undergo
imino Diels-Alder reaction with electron rich
dienophiles?!, theimine thus generated was subse-
quently made to react with 2,3-dihydro furan/3,4-
dihydro-2H-pyran, and N-vinyl pyrrolidin-2-one
(NVP) dienophiles to obtain various spirotetra-
hydroquinolineoxindole derivatives (2a), (2b)?7, (2c)

N °r N © ' /©/
H,N
H /
H3CO [N_ko B
0 -
ShCl3 (20 mole %) N
—> /
MeOH /1t Cfgzo
| N _

Scheme 4 : The synthetic strategy for the construction of
spirotetrahydroquinoline

ingoodyield (Scheme4, TABLE 2).

In this case, the reaction proceeded well with
dienophilessuch as 2, 3-dihydrofurarn/3,4-dihydro-2H-
pyran, N-vinyl pyrrolidin-2-one(NVP) furnishing 2a-c
ingoodyied (TABLE 2). Further it was observed that
theAntimony(l11)chloridecatalyst isquite effectivefor
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azomethineylide[3+2] cydoadditionreactionwithwide
variety of dienophilesand dipolarophiles, whereasdur-
ing [4+2] cycloaddition reactions, anilinebearing € ec-

TABLE 2: Antimony(I11)chloride catalyzed synthesisof 3-
spirotetrahydroquinolineoxindolesin M eOH at room tem-
perature.

tron withdrawing substituents such CI, Br, F, NO, _Entry  Products  Time/hr Yield% Mp°C
groupsdid not give the expected products under simi- OCHs
|ar reaction conditions. O
. . . o
N Hence, thepla.Jsb.Iereactlon'pathway|n\{ol\{esthe 24 150 90  187-189
initid imineformationinthereaction betweenisainand NH
o : : . o
aniline, inpresenceof Antimony(lll)chloride, whichim- O g
mediately undergoesimino-Dielsalder reaction with H
dienophilesin onepot to givethedesired productsisas OCH3
shown in Scheme4. Thesimilar reaction mechanism O
. . . 14] Q
was a so suggested in our earlier studies®. o2 g 900 88 171173
EXPERIMENTAL O ©
N
H
Productswereidentified by their physica and spec- o OCH3
trasoopic datad | themdting pointswererecorded in open C( O
capillaries. The purity of the compoundswerechecked ) 050 % 178.180
by TLC onsdlicagd. *H NMR spectrawere recorded ¢ NH ' )
on aBruker-400Hz spectrometer usng DMSO-d,asan O = ©
interna standard. M assspectrawererecorded onaJEOL N
TABLE 3: Antimony(I11)chloridecatalysed synthesisof 3-spiro pyrrolizidineoxindoles
Entry Isatin Dipolarophiles (3a-j) Products Time/hr Yield %
0 ./_\}//OH H
S| H  COOCH, V‘T\/Ll
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‘}.} H H \I\_ﬂ!:i\wS:-'—O
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Entry Isatin Dipolarophiles (3a-j) Products Time/hr Yield %
H;C H
0 H3C0,C,, 2
4e ﬁ/-B:o H,C=CHC gHs 09 80
N
-
0]
- H  COOCH,
4f @ M=o bt 05 90
N H  CHj
5
.-O
A L
49 @?:o H,C=CHCOOC 5H5 06 80
-
.'O O
S XSZ
4h b o | 04 80
Q
4i @j}:o (}O 04 80
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0 £
. S P X
4 @ §:o NT O N 04 85
L N .—'_]. X- \/
H = \_ﬁ ,_A\ =0

H

SX 102=DA-6000 (10kV) FAB mass goectrometer. Sol-
vents, chemicals and reagents were purchased from
Merck chemicad companyin high-gradequdlty.

General procedurefor the synthesis compound
(CH,NSO,) (2¢)

Antimony(l1l)chloride [ (20 mol%) 0.031 g] was
added to amixtureof Isatin [0.5g (3.3984 mmol)] and
4-methoxyaniline[0.42 g (3.3984 mmol] inMeOH (20
ml). Thereaction mixturewasstirred & room tempera-
turefor 2h, produce correspondingiminesin an excel-
lentyield. Thenitistreated with [N-Vinyl pyrrolidone
[0.38 g (3.3984 mmol)], under similar condition. The
reaction completion wasmonitored by TLC, after the

compl etion of the reaction; the reaction mixturewas
poured into water (100 ml) and the crude product was
extracted with ethyl acetate (2x50 ml). The combined
ethylacetate extractswerewashed with brine, followed
by water and dried over anhydrousNa,SO, and evapo-
rated under reduced pressureto provideacrude solid.
The solid thusobtained wasfurther purified by column
chromatography using silicagel (60-120 mesh) and
eluted with petroleum ether: ethyl acetateto afford cor-
responding 3-Spiro tetrahydroquinolineoxindol es.

General procedure for the synthesis compound
(C16H1sNO,) (48)
Thelsatin1[0.59 (3.3984 mmol)] L-Proline2[0.39
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g (3.3984 mmol)] and methyl acrylate[0.03g (3.3984
mmol)] weredissolvedin MeOH (20 ml). Tothisreac-
tion mixturewasadded Antimony(l11)chloride[ (20mole
%) 0.031 g] and placed at room temperature stirring
for 1h. Thereaction completionwasmonitored by TLC,
after thecompl etion of thereaction, the reaction mix-
turewaspoured into water (100ml) and the crude prod-
uct wasextracted with ethylacetate (2x50 ml). Thecom-
bined ethyl acetate extracts were washed with brine,
followed by water and dried over anhydrousNa,SO,
and evaporated under reduced pressureto provide a
crude solid. The solid thus obtained was further puri-
fied by column chromatography using silicagel (60-
120 mesh) and e uted with petroleumether: ethylescetate
to afford corresponding 3-Spiropyrrolizidineoxindoles.

Spectral data

8-methoxy-1’,2’,3,3a,5,9b-hexahydr o-2H-
spiro[3,2-cjquinoline-4,3’-indo l€]-2’-one (2a)

Crysaline yellow solid : *H NMR (400 MHz
DMSO-d,): 10.4 (br, s,NH), 7.2 (t, J=5.4Hz, 1H), 6.7
(d, J=2.3 Hz, 1H), 6.7 (g, J= 3.7Hz, 3H), 6.5 (d,
J=13.1Hz, 1H), 6.0(d, J=15.1Hz, 1H) 5.01 (s,
NH),3.7(s,3H,0CH,), 3.6 (t, J=4.5 Hz, 1H), 3.3(d,
J=6, 1H), 2.2(d, J=4.2 Hz, 1H), 1.9(t, J=9 Hz, 2H),
1.8(d, J=5.8 Hz, 1H). *C NMR (75 MHz, CDCl,):
28.4,30.1,55.1,80.1,90.1,112.1,113.1, 113.9,120.1,
123.1,123.6,125.4,128.1,131.1,135.1, 140.2, 150.2,
172.0. MS(El 70eV): m/z (%): 322 (M*)
9-methoxy-1,2,2°,3’,4’,4’a,6’,10’b-octahydospiro
[indole-3,5’-pyrano[3,2-c] quinoline]-2-one(2b)

Crystalline yellow solid: *H NMR (400 MHz
DMSO-d,): 10.3 (br, s, NH), 7.2(t, J=14.1Hz, 1H),
6.9(s, 1H), 6.8(m, 3H), 6.6(d, J=2.1Hz, 1H), 6.0(d,
J=6.9Hz, 1H), 5.0(br, s, NH), 3.6(s, 3H), 3.5(d, J=5.7,
1H), 1.7(t, J=4.2Hz, 2H), 1.4(d, J=6.6Hz, 3H), 1.3(d,
J=6.1,2H), 1.2(s, 1H). ®CNMR (75MHz, CDCL.):
18.1,24.9,46.8,56.1,67.1,67.2,76.2,112.1, 113.6,
114.1, 120.0, 123.5,123.9, 124.8, 128.5, 130.5,
135.1, 140.5,149.5,172.1. MS(El 70eV): m/z (%):
337 (M+1)
6’-methoxy-4’-(2-oxopyrrolidin-1-yl)1,2,3%,4°-
tetrahydro-1’H-spiro[indole-3,2’quinoline] 2-one
(2c)

Crystalline yellow solid; *H NMR (400 MHz

@Wu'c CHEMISTRY —

DMSO-d,): 10.2(br, s, NH), 7.3(d, J=5.49Hz, 1H),
7.2(t, J=7.64Hz, 1H), 7.0(t, J=7.44Hz, 1H), 6.8(d,
J=7.72Hz, 1H), 6.6(q, J=8 Hz, 1H), 6.5(d, J=8.64,
1H), 6.2(s, 1H), 6.1(s, 1H), 5.1 (br, s, NH),3.6(s, 3H),
3.3(t, J=7.16 Hz, 1H), 3.1(d, J=5.6Hz, 1H),
2.3(d,J=3H), 2.34(q, J=4.68, 2H), 3.14(s, 1H). :*C
NMR (75MHz, CDCl,): 21.6,36.2,37.1,39.8,43.1,
50.2,71.8,112.4,114.5,116.2,121.1, 123.1, 124.5,
126.1, 128.1, 138.3, 139.7, 149.1, 152.0,
171.1,173.4: MS(El 70eV): m/z (%): 363 (M*)
(2°’R,3S,7°aS)-2’-[(methylper oxy)methyl-
11,2225 ,6°7,7a-octahydrospiro(indole-3,3’-pyr
rolizine]-2-one (4a)

Crystaline yellow solid : *H NMR (400 MHz
DMSO- d,): 6 10.3(br, s, NH),7.2(t, J=7.62Hz, 1H),
7.1(d, J=7.4Hz, 1H), 6.9(t, J=7.62Hz, 1H), 6.8 (d,
J=7.7Hz, 1H), 3.7(g, J=6.8Hz, 1H), 3.58(q, J=6.3Hz,
1H), 3.09(s, 3H (-OOCH,), 2.3(m, J=4.81 Hz, 3H),
2.1(t, J=10.8 Hz, 1H), 1.9(t, J=5.6 Hz, 1H), 1.7(q,
J=4.8,2H), 1.5(q, J=6.8 Hz, 1H). *CNMR (75 MHz,
CDCl,)): 176.1, 172.0, 140.8, 1314, 128.1, 125.4,
123.7,120.2,55.1,50.7,43.1, 34.2, 28.4, 24.3, 20.5.
MS(EI 70eV): m/z (%): 286 (M*); M.p:142-144°C.
(2’R,3R,7°aS)-2’methyl-2°[(methylper oxy)methyl-
1,1°,2,2°,5°,6°7°,7’a-octahydrospiro(indol e-3,3’-
pyrrolizine)]-2-one(4b)

Crystaline yellow solid: *H NMR (400 MHz
DMSO-d,): 10.2 (br, s, NH),7.1 (g, J=7.65Hz, 2H),
6.9 (t, J=5.3Hz, 1H), 6.7 (d, J=7.59Hz, 1H), 3.8 (q,
J=6.3Hz, 1H), 3.3 (s, 3H), 2.4 (t, J=10.23, 2H), 2.2
(9, J=9.06,1H), 1.9 (d, J=6.03, 2H), 1.7 (d,
J=10.12,2H), 1L5(s, 3H). ®CNMR (75 MHz,CDCl):
14.9,21.2, 22.0, 35.8, 38.1, 43.1, 51.1, 62.8, 68.1,
120.1, 123.2, 125.1, 128.6, 131.1, 141.1, 172.1,
176.2. MS(EI 70eV): m/z (%): 300 (M*); M.p:204-
206°C.
(2°R,3S,7’aS)-2’-[(aminooxy)methyl]-
1,1°,2,2°,5,6°,7,7’a-octahydrospiro[indole-3,3’-
pyrrolizine]-2-one(4c)

Crystaline yellow solid: *H NMR (400 MHz
DMSO-d,): 6 10.3(br, s, NH), 7.2 (t, J=7.62Hz, 1H),
7.1(d, J=7.4Hz, 1H), 6.9(t, J=7.62Hz, 1H), 6.8(d,
J=7.7Hz, 1H), 3.7(g, J=6.8Hz, 1H), 3.58(q, J=6.3Hz,
1H), 4.8(br, NH, 2H), 2.3(m, J=4.81Hz, 3H), 2.1(t,
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J=10.8Hz, 1H), 1.9(t, J=5.6 Hz, 1H), 1.7(q, J=4.8,
2H), 1.5(q, J=6.8Hz, 1H). MS (EI 70 eV): m/z
(%):271.1 (M*); M.p:156-158°C.
(2°S,3S,7’aS)-2’-(4-nitrophenyl)-
1,1’,2,2°,5°,6°,7°,7’a-octahydrospiro [indole-3,3’-
pyrrolizin €]-2-one (4d)

Crystalline yellow solid: *H NMR (400 MHz
DMSO-d,): 6 10.2(br, s, NH), 7.8(d, J=7.26Hz, 1H),
7.5(d, J=7.6Hz, 1H), 7.3(d, J= 7.59Hz, 1H), 7.2 (d,
J=6.96Hz, 1H), 7.1(d, J=12.01Hz 1H), 7.0(t,
J=7.83Hz, 1H),6.6(d, J=8.1Hz,1H), 6.3(s,1H) and
4.6(q, J=8.67Hz, 1H), 4.2(d, J=8.2Hz, 1H), 3.7(d,
J=7.68Hz, 1H) 2.9(s 1H,), 2.5(t, J=2.68Hz, 1H),
2.05(m, 2H), 1.9 (m,2H), 1.8 (d, J=9.06 Hz,1H),MS
(El 70eV): m/z (%): 349 (M*); M.p:163-165°C.
(2°S,3S,7’aS)-2’-phenyl-1,1°,2,2°, 5°,6°,7°, 7’a-
octahydrospiro[indole-3,3’-pyrraolizine]-2-one (4€)

Crystalline yellow solid: *H NMR (400 MHz
DMSO-d)): 6 10.1(br, s,NH),7.59(d, J=7.6Hz, 1H),
7.16(d,J=6.91Hz,1H), 7.18(t, J=7.6Hz, 1H), 7.13(d,
J=6.1Hz, 1H), 7.14(d, J=6.7Hz, 1H), 7.10(d
J=8.12Hz,1H), 7.08(d, J=7.23Hz, 1H), 7.06
(t,J=7.6Hz,1H), 6.95(t,J=5.9Hz,1H), 3.47 (s,1H),
2.25 (t, J=2.1Hz,2H), 2.24(s,1H)1.84(t,J=1.8 2H),
1.59(m,2H),1.55(q, J=9,02, 2H). MS (EI 70eV): m/
Z (%): 305.15 (M+1); M.p:151-153°C.
(1°S)-5-chloro-1-methyl-1"-
[(methylper oxy)methyl]-1,1°2,2°,5°,6°,7°,7’a-
octahydrospiro[in dole-3,3’-pyrr olizing]-2-one (4f)

Crystalline yellow solid: *H NMR (400 MHz
DMSO-d,): 6 10.2 (br, s, NH),6.9(d, J=7.65Hz, 1H),
6.7(s, 1H), 6.5(d, J=7.59Hz, 1H), 3.3(s, 3H), 2.4 (t,
J=10.23Hz, 2H), 2.2(q, J=9.06Hz, 1H), 2.0(d, J=8.1Hz,
2H),1.9(d, J=6.03Hz, 2H), 1.7 (d, J=10.12Hz, 2H),
1.5(s, 3H). *C NMR (75 MHz,CDCl,):14.9, 21.2,
22.0,35.8,38.1,43.1,51.1,68.1,120.1, 123.2,125.1,
128.6,131.1,141.1,172.1,176.2. MS(El 70eV): m/
z(%): 336 (M+2); M.p:120-122°C.
(1°S,3S5,7’aS)-1’-[(ethylperoxy)metyl]-
1,1°2,2°,5°,6°,7°,7’a-octahydro[indole-3,3’-
pyrrolizinel-2-one(4g)

Crystalline yellow solid: *H NMR (400 MHz
DMSO-d,): § 10.2(br, s, NH), 7.5 (d, J=7.65Hz, 1H),
7.10(d, J=7.45Hz, 1H), 7.06(t, J=7.59Hz, 1H),
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6.95(t, J=6.12Hz, 1H), 4.12(q, J=10.23Hz,
2H),3.10(s,1H), 2.25 (t, J=6.03Hz, 2H), 2.24(s,
1H),1.90(t, J=9.1Hz, 2H), 1.59 (m, 2H),1.55(q,
J=9.16Hz, 2H),1.30(t, J=9.3Hz, 3H). MS(EIl 70eV):
m/z (%): 300.15 (M*); M.p:156-159°C.
(35,9a5)-1,2,3°,4’,4a,7,8’,9°,9°a,9’b-decahydr o-
2’H-spiro[indole-3,5’-pyrano[2,3-a] pyrrolizing]-
2-one(4h)

Crystalline yellow solid: *H NMR (400 MHz
DMSO-d,): ¢ 10.2(br, s, NH),7.59(d, J=7.6Hz,
1H), 7.10(q, J=7.57Hz, 1H), 7.06(t, J=8.1Hz,
1H), 6.95(t, J=6.2Hz,1H), 3.60(t, J=7.6Hz, 2H),
2.92 (d, J=8.6Hz,1H), 2.56(s, 1H), 2.50(t,
J=8.6Hz, 1H), 2.25(t, J=9.16Hz, 2H), 1.59(m,
2H), 1.60 (m,2H), 1.56(d, J=9.56Hz, 2H), 1.55(t,
J=9.6Hz, 2H) MS (El 70 eV): m/z (%): 285.15
(M+1); M.p:105-107°C.
(3R,7’aS)-2’-(2-oxoazepan-1-yl)-
1,1°’,2,2°,5,6°, 7, 7’a-octahydrospiro [indole-3,3’-
pyrrolizin €]-2-one; 1-ethenylazepan-2-one (4i)

'H NMR (400 MHz, DM SO-d6): ¢ 10.2 (br, s,
NH), 7.2(t, J=7.62Hz, 1H), 7.0 (d, J=7.4Hz, 1H),
6.8(t, J=7.62Hz, 1H), 6.6(d, J=7.7Hz, 1H), 3.60(t,
J=6.3Hz, 1H), 2.7(q, J=12.4Hz, 1H), 2.8(d, J=9.8Hz,
1H), 3.2(m, J=10.36Hz, 1H), 3.4(m, J=6.28Hz, 1H),
2.4(m, J=7.76Hz, 1H), 2.3(m, J=4.81Hz, 3H), 2.2(t,
J=10.8Hz, 1H), 2.1(m, J=5.3Hz, 4H), 2.1(t, J=5.6Hz,
1H),1.9(m, J=10.2 Hz, 3H), 1.6(q, J=4.8Hz, 2H). MS
(ElI 70eV): m/z (%): 340.4 (M+1);M.p:168-170°C.
(3R,7’aS)-2’-(2-oxopyrrolidin-1-yl)-
1,1°,2,2°,5,6°,7°,7’a-octahydrospiro[indole3,3’-
pyrrolizi nel-2-one(4j)

'HNMR (400 MHz DM SO-d,): 6 10.2(br, s, NH),
7.2(q, J=7.65Hz, 2H), 6.8(t, J=5.3Hz, 1H), 6.6(d,
J=7.59Hz, 1H), 3.6(q, J=6.3Hz, 1H), 2.4(t,
J=10.23Hz, 2H), 2.2(q, J=9.06Hz,1H), 1.9(d,
J=6.03Hz, 2H), 2.6(d, J=10.12Hz, 2H), 2.4(t,
J=7.2Hz, 2H), 2.9(t, J=7.16Hz, 1H), 3.1(d, J=5.6 Hz,
1H), 2.3(m, 2H), 2.1(q, J=4.68, 2H), MS (El 70eV):
m/z (%): 312.3 (M+1); M.p: 110-112°C.

CONCLUSION

In summary we have devel oped afacile synthetic
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route for the construction of functionalized 3-
spiropyrrolizidineoxindoles and 3-Spirotetrahydro-
quinolineoxindoles starting fromazomethineylidevia
[3+2] cycloaddition and isatin Schiff basevia[4+2]
cycloaddition reaction. The synthetic versatility of
this protocol whichleadsto structurally diversified
spirooxindolyl derivativesisunder progressin our
laboratory.
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