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New methods in the synthesis of indole derivatives

By Maryam Razzaghi Heidari

Abstract:

The heterocyclic indole nucleus is one of the most important structural units and especially
their subclass spirooxindole ring systems are widely distributed frameworks present in a
number of pharmaceutical and natural products, including alkaloids such as spirotryprostatins
A, B and strychnophylline. The unique structural array and the highly pronounced
pharmacological activity displayed by the class of spirooxindole compounds have made them
attractive synthetic targets and so inspired the present investigation that intended for the
synthesis of new spirooxindole derivatives. To attain this end we based our approach to the
synthesis on interception of the 1,3-dipolar adducts, generated from in sifu reaction between
isocyanides and acetylenic esters, by cycloaddition with isatin imines. The reaction of
isocyanides with carbon-carbon triple bond occurs in a step-wise manner through formation
of zwitterionic transients which smartly employed in previous reports as reactive 1,3-dipolar
intermediates. This strategy has been reported as the one-pot syntheses of various heterocyclic
systems like 2-amino furans, iminolactones, and amino pyrans. 1,3-Dipolar cycloaddition
reactions constitute one of the most fundamental reactions for the construction of five-
membered heterocyclic compounds.

Therefore, the present dissertation explains a novel reaction between cyclohexyl isocyanide,
dimethyl acetylenedicarboxylate (DMAD) and iminoisatins that deserved to afford some new
spirooxindole derivatives. All the products were fully characterized by 'H-NMR, BC-NMR,

IR and Mass spectral data.

Keywords: Spiro oxindole, Isocyanide, dimethyl acetylenedicarboxylate (DMAD),
Zwitterionic intermediate

. MCOzc ) .
N .
NC /2
NCQ‘X o Moo~ N O
l(ﬁ Toluene
0 + ¢ * —_—> 0
| Reflux N

N CO,Me H X




Jol Juas

S)945 9 Avieo




Y o555 aaddo sl Joad

docdo (1-1
6 ¥ ol ST 5,y 5 el Jam i VAN e 3 b gt [V €051 (63 =¥ oY =dgul -VED Ve 53
or i (65 IS pe S Ol 4y I VB Ly ke g ol ST ks sl el 0 25 5 o 6ns 57 o
Cannon ball s Courouppita quianensis Aubl x5 agu 33 15 W el (sl old C3L Canb 5o o Ll

[F] ol s amst e STl el s S5 0dislajly Jale Ol g 4 St 43 5[Y] 2000 2525

430 OH
5 2 N
o =1
6 N1 N
7 HO
1 2

Yl o) ostpl O JK2)

o3l s (-1
i 5 b Bl ot 5> 3R ST 4 e grled Sk 5 S50 55 5 Dl 4 SRkl S
G0 P e g o ege Bl anw g 0T ol 45",-: s ol 3 ol et SRkl 3550 53 sl sl a3
p-'.’."-“' T Uslon 33 4y IS 3 54om nT Jon g 5okn 5 Slouten IS4 e¥6 T 0T 3 o8 el s s 3 sl
Aol Sopslme 53 P Alilpugzignl 28T oo sy 4 b PO abtlpuy mignl 5 253 (o GBS 2l Sl

XA JS8) 353 s ot ol O s 4 Bl €555y

|
|
|
|
1) Erdmann and Laurent
t 2) Sandmeyer




Cl;CCH(OH)z 1)sto4 | N 0
NH,OH . HCI 2) Hzo 2 N
H

NH, Na,S0,

4 5

A{lJJ.:l_JTJ:SI_;beKU:y}ks.aui:fl_,yb.g_,lf‘}:ﬂ_}?lkmltﬁ:)b oﬁ‘dw\pg&dﬁz ey 92

A=A Jifn)bﬁ@&&}&é‘ﬁ\@)aﬁdﬁb—Q}ffﬂjTﬁwJJ}éble}b)észl‘g-'\}cﬂl..!)}—f.)ﬁj

NH2 O
Ct Cl O
0 AlCly 0
*0 — —_—
N~ O N

gl 5 (P2 S8

l{-bﬁ?@)‘ﬁ ab\é:.«ﬂb_;y&)u\}q«f‘_}_”a‘).a .[f]c,.uh.u.ti.x{l uﬁb‘gﬂﬁﬁ‘w‘?h«'ﬂ}éd%*’:&u
LSy 5 Ny S5 opf 338 or 48 M JguinST =Y 45 Jime =¥ oS5 Y0 T 51 e G5rn S ool

L5 JQ) [O] b)‘f@)‘é’é‘)) 1y «d¢ d;bﬂ 03)‘91‘,5 6}93}.\:& JQ‘I}‘{QLQJJJ‘gaM)thf(NCS)

1) Stolle
2) Gassman




? G55 5 aediet Jyl Juad

COEt
o.cl
7N & b i AN 1\|/Ie
— —_—
R _~ Ng, N R 2 N/§\/C02Et —
2 N ~
3
7
SMe 0
N 1)NCS A
/I (0] —)__—> | 0
R & 2) HgO / BF, T
§ N
H H
’ S

ol i (P JS)

OF 130 Sy JasTly bl (-

ST =N C-5 3 (Sotog,T (cmss 09, il 050 o0 Sy 250y (il slo Cadip 5l olil Lol
(8- JS8) a2y ol 5 Jstiza SIC-3 i, 05,5 1 s atman (53l (sla S8 5 0515

Cppo il o 35 C2 s yo g laom 3L 03575 o531 b (S allo > 01257 09 B (slo 05 5 5ol il S

[ic] :J:f

ot Gy o2STy 01 JS9)




o ‘5)}3}Mﬁn:d.}l‘_}~aj§

1l eilag T il (1-T=)
3,03 Sy, 9 s o089, [P]0 CO_).SGA‘JTA.;uifl_,@l.-lf@d:’jbb:ﬂﬁljﬁ—b Jguemea 3150t O gomel 25
U] 3,5 o s STl b ge i 3 (il JES Ty oy il 2 03 [V] 258 IS 285 4 s ST sk o
ol 09,5515 et sign [8] 053 (oo M5 0 033 b ol e 532V €0 03,50 1 ol Jslows 4 0.2 SRl

IV TAT ooy o5t~ 157 =0 03,5 5NCS i oabizul b K lize .ol plonil JENBS 5" 4, C-5 o

oS30 085510 JuwT =N § 08 57510 JIT -V (Y-
calie gla i gor JSIT L bl JSIT U 5150 ot 655 (25T Gy b S ol l 03,50 ST =N e gee
55 o1 Jan SVIET Jte (63 b LS 51 s 5 ety L3Le (a3l g 53 ) GBI 0L (or el 255 b o253 (o2 ol

DY) ol g 5 g pobil 6zl 5 31521 03,5054 55 ot ! e T-N [11]

OSTnl Jig 5 095 sl puslg (-1
K403 3l Od IS a3 ol b g s o s [503 (s0 0557 0 4 o810 O3 Jia S 03,5

C,..w‘fl?u‘J;GJAKJ?QS-&J[;@JW@J?U{“J"SMJQMM)‘G;F

B JgehiumsT19 bt (£-1
dfﬁdﬁf_&bb&hd}%lo}_)q.ﬁﬁuikﬁ;ﬂ}@jbedelbwﬁjarthébd&b\ﬂqdjxgi
.;gbéc)L:{;&il.__,ibllxj.xlula,\;%ja,yL;TLqu-:;wﬁa.ual,;;oi,:w.wiﬂmC% o

SLS 5 93 e S 655 S5 1 J gtz g e SISl T OLe 53 [WW] 500 (gor 57 B (1 o5 gl




