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nucleophilic
'
N/ EWG
le ——/ <« nucleophilic

r‘L)\ N\\ H(EWG)

H(R) nucleophilic

n=1, 2 3; R=H, alkyl, aryl
EWG = CO,R, COR, NO,, CN, etc.

Jisel 58 sladilo ol oges Hlsbs ) Sosladd

59> Bgy zgd5e Sl s 4y 0l (alab oy ¥ S Lid”
oALES 09,5 g o1imd (y9S)l (sgial (slo 09,5 b (35— S
o5 > [PV]aims o oLt |, (EWG=COR) cy5,8)l ¢
sl il 5l e (25 baylpd coo Wl ()8 0 wgd atn
456 sl 095 Sy g Wl )8 & ale o 5l el gy
il o2l WIS 8 b Camgd (9 il 93 b RSy 5> Al o
Sl Camgd At 93 (g9l gl Bymo lgie 4 Jlinel (35 sl
)8 o3kl 3)90 03)95 (b dll 2l sl a8 5 glyil i
Jsl Wlo Cungd 0198l $STpe (g5l lo S 5 NS (o0
S 5 g oyl 957 Eledl pd Jig)S sl oS 5 lilga
i b adl )yl jis lp Cudbge b JUb LS sl
oS sl il el g [YA-YA]Wl ond 35 63,0
o &l cusl oad @ly JI Ulierd g )50 Jlsel
Ful s b i Gy e b davly ClS S
Seladd At 05 jod gl dil> H92U g 2y (sl il 9o
Ban oS amd (o Ui ) dbogype el (63 9 (gdgnl LS9 Y

LEE-¥- Jela Jluol 58 s 5l IS clos S )] o

5l Jlel 5S) oo ber iyl bl
29 9l Hldey ) (s SR g Ngd e L nysigSle)ls
S o Wl Sl oy lacuS 5 b biye sladie; plo
do iS5 cdl d 257 Gle 9095 05 Jelse olgie 4 Jlio s
3087 39S 155 pg poySlgSile sl 01 oo lyis 4
L5 gy (Ahb ) igris p e sl il Heal )l
2905 48 Sag)ld )l duw Ly g At o)l Sl y905
o5 325 TFDA Lo Y- ND B Y+ + Lo §) 48 Sl i

3 Food and Drug Administration

daasglS's wile JoSge Sl jo cls JolSS g 135 ¢polas
STl edg (gygpe disel sladwl § wp daclung S
Sgden Clld b (b S Jpaze & (01 b Jpaze
s 1o Jalge (lgis 9 M (o0 Joe 9yl (g (gt
3 ook s Jlo po Xigib oo odlatnl j9095 LS g (g
Cnl 45 Bgdi oo (Byme (29)> Sl i 5 il 2 b glagld
ails b o3l Silog)l ol ails ol Canl Koo laylisla
05206 0l lrondsSasd (olss i il Sslog)] i sl
S5e sog,S b olyen dils (cla kil g5 g 050l b bn ails
izl clio Joge (slacun,ls lgic & wiga 45 « o oS
s iy s s bl (Sojolon a3 5l g oo
i go)lsbs Galefl g (2hb b slos pln 3 25 L6
ol odd Juols s Silog,lopn cla giie el o
5 ST daSgn T da il j) ooliss eyl 2 ogMs
St o2l o (sl Jpuae L oS (slntyjsSS
ioplpl b (ool cusal Sllges g lusl cods (gl
oSl dngls sy 55 5 b Jbs 4 ol s
sl i wel p b jiScle g dajiS Jige da yiSo i
clasls o gbaes id b Sy ol e b

[ro-va]wls olosion

JUsol oy5-0

ool (60 ol Ve olb adls lgieds o Jlgel 58 claadls 9ol
Sl o Shy 9 Jyed b &5 wgde ablid
Lo slalawly o laisdy Wlg o ) Sladds j3 sabosld L

751555 (yme il slasilo 920 55 550 5
wun (06 C3 NENL) ol s o)y b Jlal o8
GlEle oo Sl leis 4 Ysare doess ) it Cusgd
Flie (S Sy (> (od 4y g B9 (o 03liul (5 4l

! Cardiac glycosides
2 Mycobacterium tuberculosis

Jol Jlo | ¥ o,lond 1€ ) oyl Yy



21909ili 9 |2leanis |glo yitm g Ly

LE5-£5]5 5 L5 cpsS anb s b

iy g8 olol 2 o Jlsol (55 gy ) gl

acg02%0 y DSl gy A

B9

W 8 B 5l (255 406 sl sy

sla iy
lars b il (255 4l e wsly- )

S 4l

O3Sl b J) (255 4l e sl
il s Bt sl a8 5 -
bl eyl B slo oS
elsle wysloe f ls S
el 08 5 sl B cle oS 5w

slo sy

gLty gl B ol oS 52 ) v
SHT
bttt B slo oS 5 it Ji i slo 1S lgw
o o555 5 laaai | —
b oyl b -
o sl 951 L =
s aeol oy b -
Yol sl

oy slosnst - ¥

; b ladgs

NI S

———————— ¥

L] 55,5 G2yl jI 5255 4o U (slo 2 25Ty —F—)—)

oSl il T 518 VL i) S 4 o
DS sk I VL o pdy Gi S LW S 69y (il
s e oyl (F SKolous) 5l ool Cavday s > Judho Jii 4
llowadgpl (cajle i daylyls ij A OLQBJL&»
6> Jyl 6 b desl (Ugr 9o =N dasseg s JojoilymsSslS

[ra-¥olumus Gas QLB L 15 Lals 5 asgeslls

Folw Syo Sl gl 1y 258 LUles a8 098 o Jolis |y sl
Y Soless il ool L jgee8 Jekw (sla 03y 3l golas p
a2 o it ) Jlel (557 ()8 Sl b jg095 05 (slag)ld

[v]

o

Me S
— NH
Me S + NHZ/\/ 2

PhMe
2h, reflux

86% yield
Jlael (58 adls joa b jiw Y Sslesds
T O
M H Me NH
Me\(\( Ho?\)\\g
Me © M

Bohemamine A Jenamidines A

NSC 649900 NSC 682011

el (58 SISl b jg005 A (sligls ¥ Seilous

Jlol 058 gl STy -

Sl Jgame 5 i3Sl £55 ol o s Jlisel oS el il o
() Jgi2) 48 winlss (o) g sy i STy 5 Jol>

o3 Al gl LaSTy -1

cos Wl oS @l ) (25 Il o adpen Jloel o S
cuslio (gl die b cplpl 005 0 )18 wgd diwan 4iiSTy
sles sl (CORZEWG) 3amsST b 55955 e,tiSTy Lol
9520 3555 o 51,8 Caglgl o (W1 ()87 4y ) g At
Jaol b g s s ST cos sy o Jlnel (58 sl adls

Jol Jlo | ¥ o,lond Y€ Y oyl Ye



21909ili 9 |2leanis |glo yitm g Ly

R =allyl, MeCN, reflux, 48 h, 2% yield
R = (N0O2)2CgH3, CH,Cly, 1.t., 24 1, 76 % yield
R = CH,COOEt, MeCN, reflux, 24 h, 75 % yield

R =MeCO, MeCN, r.t.,
3h, 20 % yield

H---0
20
[N Cl
H
MeOH-CHCl; , 0-5 C,

0-5h, 89 % yield
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H----0
! M
P [N Z Ar
dioxane, reflux, AgOAc (L.0 equiv), 4h

Z-Se, 91 % yield ; Z-S, 94 % yield

% Q.
Y
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83 % yield
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54 % yield Chloride
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alkyl/ CH3CN H
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©
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H)\/EWG

N=123: EWG= C4HsCO
4 -CICgHsCO , 4-MeCgH5CO | etc.

NaH/ DMF
45-73 %

n=1 2 ;EWG= CgH5CO
4 -CIC¢H5CO , 4-MeC¢H5CO, etc.
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B 88.90% CO,Et s 8182%
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n=1
EWG= COR

CH3CN/ reflux
81- 89 %

NH;  EwG K

+1 - —
n(gy\i Br K,CO3 N H

H 79-85%

EtO,C EtO,C
5 6
n=2, 3 n=2

EWG= COR
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Hg(CN)2, EtsN,-10C, n=1 58 - 68 % 12-21%
Hg(CN)2, EtsN,-10C ,n =2 14 -84 % 2-6%
NaH , DMF , -10°C ,n =1 0 75-91 %
0 64 -70 %

NaH , DMF , -10°C ,n =2
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Synthesis of heterocyclic compounds based on ketene aminal:
A systematic review

Azam Moazeni Bistgani, Abdulhamid Dehghani, Leila Moradi*

Department of Organic Chemistry, Faculty of Chemisry, University of Kashan, Kashan

Abstract: Heterocyclic compounds play a very important role in both life and drug discovery, and in particular, a
large number of synthetic molecules based on these structures have been reported with great potential in medicinal
chemistry. Small polycyclic heterocycles are often found in pharmacophores and play an important role in drug
discovery. Ketene aminals are multifunctional building blocks for the synthesis of all kinds of compounds.
Bicyclic, tricyclic, and tetracyclic nitrogen-containing analogs with ketene aminal skeletons are widely available
in natural and synthetic drugs. In recent years, significant progress has been made in the chemistry of ketene
aminals. To understand and dominance the reaction properties of ketene aminals and the synthesis of other novel
fused heterocycles, the investigation of ketene aminals is very important and necessary. This review covers
relevant contributions with regard to the development and applications of ketene aminals, classified by reaction
type and type of synthetic products.

Keywords: Nitrogen-containing heterocyclic compound, Ketene aminal, Fused heterocyclic compounds, Medicinal
chemistry, Pharmacophore
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