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ABSTRACT:

Condensation of 4-chlorophenylhydrazine (1) with ethyl pyruvate led
chlorophenylhydrazone (2). Fischer Indolization of (2) gave cthyl S-chloro-1H
formylation of (3) gave cthyl 5-chloro-3-formyl-1H-indole-2-carboxylate (4). The reactio
the formation of ethyl 3-(N-aryliminomethyl)-5-chloro-1H-indole-2-carboxylate (5-10). Struct
confirmed by both analytical and spectral data (IR, NMR and MS). Antimicrobial screening was also p

to the formation of cthyl pyruvate d-
-indole-2-carboxylate (3). Vilsmeier-Hacck
n of (4) with substituted anilines led 10
ures of the new compounds were

erformed.

INTRODUCTION ;

Indole compounds were found to possess ! Cﬂg{?f&; g.')hﬁsmﬁ::é l\:vith stirring to a solution
antibacterial®™®,  fungicidal®, antifertility' and 5 4_chloro aniline (5.08 g, 40 mmol) in glacial acetic
anticonvulsant activities™®, In view of these findings, acid (20 ml) at room temperature. The reaction
it was decided to synthesize a series of ethyl 3(N- mixture was then cooled to 0°C and treated with
aryliminomethyl)-s.-cl}lorotlH-in_dolc-z-carboxylatc to sodium nitrite solution (2.76 g, 40 mmol in 8 ml
be screened for antimicrobial activity. water). The cold diazonium salt solution was rapidly

filtered and treated drop wise with cold solution of
stannous chloride dihydrate (20 g) in conc. HCI (20
ml). The insoluble salt was collected by filtration and
washed with saturated sodium chloride solution (30

chloride in acid medium. Synthesis of ethyl 5-chloro- ml). 4-Chlorophenyl-hydrazine was liberated from the
salt by treatment with aqueous sodium hydroxide

[H-indole-2-carboxylate (3) was achieved through ! !
improved Fischer indolization® of ethyl pyruvate 4- (15%, 200 mi) the product was extracted twice with
chloro  phenylhydrazone (2)®" using p-toluene ether (200 ml). The combined extract was washed with

water and then dried over anhydrous Na,SO.. The

sulphonic acid in dry benzene. The Vilsmeier-Hacck ! \
formylation of 3 led to the formation of ethyl S-chloro- ethereal solution was evaporated then dried and

RESULTS AND DISCUSSION
In the present investigation, synthesis of 4-chloro-
phenylhydrazine (1) was carried out through reduction
of diazonium salt of 4-chloroaniline with stannous

3-formyl-1H-indole-2-carboxylate (4)"*"”. Ethyl 3- recrystallized from ethanol. .
(I\l—aryliminomcmyl)-S—chloro-lH-indole-2- 4-Chloropheny! hydrazine (1): mp 83 C, lit. mp 85-
87°C @, (yield 60%).

carboxylate (5-10) were prepared’? by refluxing(4)
with substituted anilines in methanol in the presence of Ethyl pyruvate 4-chlorophenylhydrazone (2)

glacial acetic acid. Structures of these compounds Ethyl pyruvate (1.3 g, 11 mmol) was poured
were confirmed by IR, MS, NMR and elemental dropwise with stirring into alcoholic solution of 4-
analysis. (Scheme I) chloro phenylhydrazine (1) (11 mmol) in presence of
The activities of Schiffs bases (5-10) against glacial acetic acid (0.5 ml). The resulting precipitate
representative Gram positive, Gram negative bacteria was further stirred for 15 min at room temperature. and
and fungi were tested by the disk diffusion method®® then left for complete precipitation. The product was

EXPERIMENTAL filtered, dried and recrystallized from ethanol.

Melting points were measured in open capillary Ethyl pyruvate 4-chllgrophenylhydrazone (2): mp
tubes using Stuart melting point apparatus SMP10 and 136°C (lit. mp 138°C)", (yield 74%). '
are uncorrected. Infrared (IR) spectra were measured Ethyl 5-chloro -1H-indole-2-carboxylate (3)

‘on a Vector 22 Infrared spectrophotometer (Vmax in €M’ A mixture of p-toluenesulfonic acid (3 g, 17.4
). Proton Magnetic Resonance (‘H-NMR) spectra  mmol) in dry benzene (S0 ml) was heated under reflux
were recorded on Avenge AV 300 spectrometer (300 using Dean-stark apparatus for 1.5 hour. A suspension

of the hydrazone (2) (10 mmol) in dry benzene (30 ml)
was added and the whole mixture was refluxed for 5
hours. The resulting solution was diluted with
given in Hz. Abbreviation used in NMR analysis are as benzene, washed with aqueous NaHCO,, dried over
follows: d=doublet, dd= doublet of doublets, anh);grous 1111315‘104 and WEPO':‘;(’ to dryness, The
m=multiplet, q=quartet, s=si triplet. Electron resulting product was crystallized from ethanol.
. impact :‘:_js ‘ls;m"‘g[_;“sﬁ't:; P ded on a EthY! S-chloro-1H-indole-2-carboxylate (3): mp
Finnigan MAT 312 mass epectrometer connee ted with l165 C (lit. mp 167-168°C) '™, (yield 82.77%). IR (cm’
. @ MASPEC Data System. Reactions were monitored ): 1699(C=0 ester), 3317.8(NH -indole). Mass
by thin layer chromatography (TLC) on Merck silica szccm; m'z 223'1(M+’ 42.14%), ' 177.1(100%),
gel 60F,5, and analyzed with UV Tight, - 149(31.4 %), 123(46.3 %), 87(16.1 1%), 63.1(15.18%).

MHz). Chemical shifts are reported in & values (parts
per million, ppm) relative to tetramethylsilane (TMS)
* as intemnal standard and coupling constant values are
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0
'H-NMR (57 Hz), 4.

), 70105 11, H 8T
~e8 Hz, 1-2.0 Ha), 7:60 (G
les f=1.s Hz), 12.06(s, 1H, NH)

r !e.z,cnrboxylalC(‘)

Ethyl S-chIorwS-IOWYF"le:OTn?bonomed Flask,

In 2 250 ml two necke 2 ml, 0.026mol) was

N, N‘dimemy]r?mam‘def 30 minutes. Phosphorus
cooled in an jce-bath for dropped into the

i |, 0.004mol) was droppet,
oxychlonde (07 mi, - tes The COOIlng balh
reaction flask i shout 3 g t;:rc was then stirred
was removed and the reaction mix ‘he mixture Was
at room temperature for 30 mu:;::;-m 3 (4 mmol) in
cooled in an |ce-::;h ar:idi: :bout % minues int0 the

DMF‘ ‘ !Ta?kw';shc mig(pt:re was then stirred in.aboﬂlng
:\c:tc::?;ath for 2 h. The colored solution obtained was

oured over crushed ice (20 g). The resulting orange

i icht for complete
precipitate  was  left  ovemigh Sltored

precipitation. The collected product was tercj .
washed first with warm H,O and then with ethano
water mixture and crystallized from ethanol.

mp 232°C (lit. mp 240-241°C)", (yield 81%). IR
(an'J: 1639(.7(C=0 aldehyde), 1726.5(C=0 ester),
3135.6(NH indole). Mass spectrum: m/z: 251.1 (M7,
33.64%), 222 (100%), 204(82.47%), 177.1 (24.85%),

150 (23.23%), 114.1 (43.57%), 87 (16.27%), 63.1
(1026%). 'H-NMR (DMSO, 300 MHz): &(ppm) =

1.38 (1, 3H, CH, ethyl, J=7.1 Hz), 4.44(q, 2H, CH,
ethyl, J=7.1 Hz), 7.39-7.42(dd, 1H, J=8.7 Hz, J=2.1
Hz), 7.57(d, 1H, J=8.7 Hz), 8.20(d, IH, J=2.0 Hz),
10.54(s, 1H, CHO), 13.00(s, 1H, NH).

Ethyl 3-(N-aryliminomethyl)-5-chloro-1H-indole-2-
carboxylate (5-10).

To a hot solution of (4) (0.232g, Immol) in methanol
(10 ml) containing gl.acetic acid (0.5 ml) was added
the appropriate aniline derivatives (I mmol). Reflux
was continued for 6 hours. and left to cool to R.T. the
separated solid was filtered, dried and crystallized
from ethanol.

Ethyl  S-chloro-3-((4-chlorophenylimino)methyl)-
1H-indole-2-carboxylate (5): mp 192°C, (yield
75%).IR (em™): 1611.3 (C=N imine), 1681.8 (C=O
ester), 3301L.9(NH indole). Mass spectrum: m/z:
360/362/364 (M'/M+2/M+4, 61.3%/18.5%/7.8%), 331
(100%), 287 (13.8%), 252 (9.5%), 215 (8.7%), 188
(4.2%), 148 (11.5%), 111 (25.1%), 57 (14.1%). 'H-
NMR (DMSO, 300 MHz): 8(ppm) = 1.37 (t, 3H, CH,
ethyl, J=7.1 Hz), 4.44(q, 2H, CH, ethyl, J=7.1 Hz),
7.26-8.52 (m, 7H, Ar-H), 9.24(s, IH, CH=N), 10.54 (s,
IH, NH). Anal.Calcd. for CsH,,C,N,0,: C, 60.00: H
3.88;N, 7.77. Found: C, 59.77; H, 3.61; N, 745.

Ethyl  5-chloro-3-((4-fluorophenylimino

IH-indole-2-carboxylate (6):p mpy lB?'éng']i’::ll)&
75%)IR (cm™): 1615.5 (C=N imine), 1689 (C=0
ester), 3307.5 (NH indole). Mass spectrum: m/z:
344.21346 2(M'IM+2, 45.08%/15.04%), 315.1(100%),
297.1(40.46%), 234.1 (13.88%), 204 (19.69%), 145
30.51%), 114.1(1737%), 95(44.79%). 'H-NMR
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MHz):5(ppm) = 1400 3H, Ch, ¢y,
Hz) O 42 (q, 2H, CH: ethyl, J=7.1 1) 5201
=1,o(m b1 Ar-H) 9.25(s, 1H, Cf-l=N). 12,615, 134
NH) Anal. 62-57; H, 388; N: 7.97. '

N. 8.13. Found: C
' 2-hyd .—oxy-S-mcthylphenylimino)_

Ethyl S-Chlo;o-? eg_mbmlm M mp o)
methyl)-1H-indo ). 16152(C=N  imipe)
. 60%).IR (cm™): 1615 (C=N imine)
(vield 69%0)10 "1286.5 (NH indole). Mag,
[ 2 3561358 (M'IM42, 65%/20%), 377
spectrumi % 0%), 283 (22.3%), 252 (22.7%), 227
B0, §.2%), 177 (17.3%), 151 (19.5%), 114
(268%). 206 (4 L 70} o TR
19.1%), 51 (24.5%). 'H-NMR (DMs0,
(17.7%), %2 ' —'l 33(1, 3H, CH; ethyl, J=7.1 Hz)
300 MHz): 8(ppm) = o aH par elhyl' 170 s
2.32 (s, 3H, CHy), 4.3 (;I- Ty : Ha), 7430 21
7.23-7.26 (dd, 2H, J=8-J_I sszz) 3.30(s, 16, CHeNy
j=8.8 Hz), 7.96 (d, 2H, J=1. g bl R Nl
10.02 (s, 1H, OH), 11.91(s, 1H, I ). Anal.Caled. for
C1sHiCIN;O5: C, 63.90; H, 4.76; N, 7.85. Found: C,
63.77; H,4.58; N, 7.49. )
thyl 5-chloro-3-((2-hydroxyphenylimino methyl)-
fH-%ndole-!-carboxylate (8): mp 15(; 7%6 G(f;l:g
60%).IR (cm"):_ 1611.1 (C=N nmme)_,mj .34%3 p
ester), 3138(NH indole). Mass spectrum: oz_
M+2, 5.60%/1.25%), 295 0(27.514). 253.1
(27.85%), 222 (56.85%), 206 (77.33%), 177 (26.14 ;4.),
150(31.42%), 114(51.68%), 92(100%), 74(49.56%),
51(17.65%). "H-NMR (DMSO, 300 MHz): &(ppm) =
1.37(t, 3H, CH, ethyl, J=7.1 Hz), 4.42(q, 2H, CH,
ethyl, J=7.0 Hz), 7.28-8.30(m, 7H, Ar-H), 9.29(s, 1H,
CH=N), 1045(s, 1H, OH), 12.96(s, IH, NH).
Anal.Caled. for CysH,sCIN;O5: C, 63.15; H, 4.38; N,
8.17. Found: C, 63.00; H, 4.02; N, 7.97.

Ethyl 5-chloro-3-((phenylimino)methyl)-1H-indole-
2-carboxylate (9): IR (cm™): 1614 (C=N imine),
1684(C=0 ester), 3296(NH indole). Mass spectrum:
m/z: 326/328 (M'/M+2, 29.29% /8.9%), 297 (88.1%),
253 (14.01%), 216.1 (16.58%), 190.1 (16.86%), 163.1
(4.39%), 114 (14.28%), 77 (100%). 'H-NMR (DMSO,
300 MHz): 8(ppm) = 1.37(t, 3H, CH, ethyl, J=7.0 Hz),
4.42(q, 2H, CH, ethyl, J=7.0 Hz), 7.24-8.56(m, 8H,
Ar-H), 927 (s, 1H, CH=N), 12.65 (s, 1H, NH).
Anal.Caled. for CjsH,5CIN,0,: C, 66.25; H, 4.60; N,
8.58. Found: C, 66.02; H, 4.36; N, 8.34.

Ethyl 5-chloro-3-((4-methoxyphenylimino) methyl)-
}}!-mdole-z-carboxylalc (10): IR (cm™): 1614(C=N
tmine), 1687(C=0 ester), 3311(NH indole). Mass
P reum: m/zi 35623582 (M/M+2, 7841%
2925%), 3271 (100%), 309.1 (37.24%), 284.!
(Tea), 148 (9.36%), 114.1(5.85%), 92 (24.93%):
C}lli.NMR (DMSO, 300 MHz): §(ppm) = 1.45(t, 3H.
CH’ ﬂlt':)’l, J=1.1 Hz), 3.83(s, 3H, OCH,), 4.47(q, 2.
H, ?:Jl' J=1.1 Hz), 6.92-8.81(m, 7H, Ar-H), 9.33(5
cw’Hn-;Cll:lN())" g'zg(s' IH, NH). Anal.Calcd. fgr
2 . ’ : H L]
63,66 H, 440, N, 703" T 4.76; N, 7.85. Found:

(DMSO. 3
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IVITY

JAL ACT .
ANTIMICROB (5-10) against

wvities of Schifl's bases "
et positive and Gram negative

sentative Gram '
;cal:::ri: as well as a fungus were tested by the disk
Jiffusion method”®, Results are listed in Table 1. From
the data it is clear that compounds 5-10 pf)sscss
moderate activity against Gram negative bacteria and

fungi.

Table I Antimicrobial

Gram negative
bacteria

E. coli

activity of tested compounds®
Gram positive | pynoj

bacteria
Staph. | Bacillus Candida
albicans

aureus | subtilus
+

Comp.
No

5
6
7
8
9

+ | + + R +

+l+l+1+1+1 5

10
* Solvent DMF, [c] = 20 pl ml". Rating: + =
moderately active (inhibition zone). reference
substance for bacteria: Chloramphinicol and reference

substance for fungi: Nystatine.
REFERENCES

1) Joshi K. C, Pathak V. N and Jain S.K. J. Indian
Chem. Soc. LVIT, 1176-1180 (1980).

2) Mahmoud A. M, Abdel Rahman A. E, Naggar G
M and El-Sherief H.A. Indian J. Chem. 23B ,
379-381 (1984).

M, Shallendra T, Kahkashan p )

3) Hussain K. !

) Nizamuddin. Indian J. Chem. 37B (10), mf’"s
1077 (1998). )

4) Joshi K. C,Jain R, Chand P and Gavg §. J. [ng;

) Chem. Sot. LX , 760-761 (1983). Ay

5) Rajopadhye M. and Popp F.D. J. Heterocycy;
Chem. 21, 289-291 (1984). Yelie

6) El-Gendy A A, Abdou N. A, Sarhan E Z and gj.
Banna H.A. Alex. J. Pharm. Sci. 7 (2), 99-103
(1993).

7 Seefried H. Chem. Ber. 55, 1827 (1922).

8) Murakami Y., Yokoyama Y., Mitura T., Hirasawa
H., Kamimura Y. and Jzaki M. Heterocycles, 22
(5), 1211-16 (1984).

9) Simon L. J. Acad. Sci. 131, 682 (1900).

10) Rydon H. N. and Tweddle J. C. J. Chem. Soc.
3499-503 (1955).

11) Elguero J. Jacquier R. and Tarrago G. Bull Soc.
Chim. Fr. 2981 (1966).

12) Norgady T. and Morris L. Can. J. Chem. 47 (1)
1999-2002 (1969).

13) Monge A. Aldana I, Lezamiz 1. and Fernandez E.
Synthesis, 2, 160 (1984).

14) Joshi K.C. Jain R. and Nishith S. J. Indian Chem.
Soc. 68 (11), 625-627 (1991).

15) Bauer A.W, Kirby W. M. and Scherris J.C. Amer.
J. Clin. Pathol. 45 (4), 493-496 (1966).

16) Ishii l:l., Murakami Y., Hosoya K., Takeda H,
Suzuki Y. and Ikeda N. Chem. Pharm. Bull 21
(7), 148194 (1973).

Received: July 2, 2007
Accepted: September 4, 2007

oy allas (Elebinl oy oty £oD )y iMolizt, fow anti
2 .. o
gl pe Jie g Tate cu Blad v ol Jid dasa
saa =lelal = ay gl 58 daala ~Uneal 406 — 1 pinal) ploasel pd !
e =5 A= AN daata ~Daseal) 06—, gl ;w;&’f‘d

e

P (2033 G 3 Ty O oS
il 4 S Py PP z
:t. ‘L‘J;'j"‘“;)q{-ﬁ d-a-\l..(J) S s S 2] il - "Hi: J&Sin, ‘df-f‘
-3 U Dol (4) D 2 S0 350 -2 135 - e -3 Ul 0 5 1
I =3 Gl QS

& (Dol Jid 455l d Jelis
T 2 08 e e Jpui¥) ypaaadl 8 4B
3 pandli Ty yla plasiudy 3 S

- il - - 2
Uit 1S5 (iassad il - ) -3 ) il die i LYl chiila aa (4) el
- 2 €205 - 313059

3. . e P "
L _,,_,...,\LLu.Jiw_,llJol_,..dlmm‘)l,ﬁ‘é.\ll_,_u.ll@;s@j,cp -
S pall (Al Sl oy LN 5 S8

38

(10-5)=dl 5252
g



