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ABSTRACT

Prepared 1-disubstituted and tetra cyclic B-Carbolines from easily avail-
able starting material tryptophan. The basic skeleton present in our iso-
lated compounds is interesting, as some biologically active compounds
possess this skeleton. The compounds are screened for their antibacterial

activity. © 2008 Trade Sciencelnc. -INDIA

INTRODUCTION

[-Carbolineisacommon nucleusof variousindole
akaoidsg¥, and many of thesehaveachira center atits
C-1position. Thus, there have been severd studiescon-
cerning thesynthesisandbiologicd activity of chird 1-
substituted 1,2,3,4-tetrahydro-B-Carbolinederivatives
andtetracyclic B-carbolinesusing Pictet-Spengler re-
action!?. These 3-carboline moiety isthe core struc-
ture of various synthetic pharmaceuticalsdisplayinga
broad spectrum of biological activities such as
hortiamine®l(hypotensive), canthing¥(cytotoxic and
antileukemic activity), teldinafil®®(viagraseries), ruta
ecarpine®(anti-inflammatory and cytotoxic) and sev-
erd other B-carbolinederivatives™ show theanti HIV
and antitumor activity.

Asacontinuation of our interest inthe synthesisof
biologically activemolecules®, weare herewith explor-
ing asimple synthesisand anti-microbial screening of
1-substituted and tetracyclic f-Carbolines. Tothe best
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of our knowledge, thisisthefirgt report, which explores
the anti-microbial screening for these molecules. We
report hereapotentia ly significant smpleroutefor the
preparation of varioushbiologically activemolecules. It
isworth mentioning that the basic skeleton presentin
our isolated compoundsisinteresting, assomebiologi-
cally active compounds such asincasan’®, canthin™,
rutecarping*¥ possessesthis skel eton.

RESULTSAND DISCUSSION

Inthefirst instance, L-tryptophan is subjected to
etherification usngsulphuricacid asanacid cataystin
ethanol toyieldlight yellow color ethyl(25)-2-amino-3-
(1H-3-indolyl) propionate(l 1) withgoodyield. Thees-
terissubjected to pictet-gpengler reaction using different
aldehydesto get therespective cyclized product. The
ester i streated with propana dehyde using triflouro ace-
ticacidasan acid catdyst and refluxed for 12hrsat room
temperatureto yield ethyl 1-ethyl-2,3,4,9 tetrahydro-
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1H-B-carboline-3-carboxylate (1) in 89%yidd. Simi-
larly, cyclization wastried with variousaromatic alde-
hydeslike benza dehyde, which givesethyl 1-phenyl-2,
3,4,9 tetrahydro-1H--carboline-3-carboxylate (2) in
good overdl yield. 4-hydroxy benza dehydewastreated
withester usngsmilar conditionsand resultedinforma:
tion of ethyl 1-(4-hydroxyphenyl)-2,3,4,9 tetrahydro-1H-
[3-carboline-3-carboxylate (3) ingood yield.

In continuation of our research ontetracyclic -
carbolines, theethyl 2,3,4,9-tetrahydro-1H--carboline-
3-carboxylate(l11) wastreated with chloro acetyl chlo-
ride using potassium carbonate as a base in toluene
medium and reaction masswasrefluxed for 2hrs. The
2-methyl-1, 2,3,4,6,7,12,12a-octahydro pyrazino [ 1,2-
b] B-carboline-1,4-dione(4) wasisolated by column
chromatography using ethyl acetate: pet ether asamo-
bile phase. The crude materia istreated with methy-
laminein ethanol under reflux toyield brown compound
(4). Similarly, ethyl 2-(2-chloro acetyl) 2,3,4,9-
tetrahydro-1H-B-carboline-3-carboxylate (1V) is
treated with butyl aminein ethanol to get brown color
2-butyl-1, 2,3,4,6,7,12,12a-octahydro pyrazino[ 1,2-
b] -carboline-1,4-dione (5). Ethyl 2,3,4,9-tetrahydro-
1H-B-carbholine-3-carboxylate(111) istreated with 2-
bromoethanol using potassium carbonate in ethanol
under reflux for 24hrs to yield 3,4,6,7,12,12a-
hexahydrol-H-(1,4) oxazino[4,3-b]-B-carboline-1-
oneg(6). Thecrude materia S(1-6) were purified by col-
umn chromatography using silicagel (60-120mesh) and
ethyl acetate: pet ether asamobilephase. The general
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scheme can be depicted as SCHEME 1.

Invitro antibacterial assay

Organisms

The compoundsweretested against apanel of or-
ganismscong gting of reference Gram podtiveand Gram
negative bacteria. Both sensitive and resistant strains
were included in the study. S.aureus ATCC 29213
Methicillin sensitive-M SSA, S.aureusATCC 33591
MethicllinsengtiveMRSA, S.aureusDRCC446 Clini-
ca isolate, E.faecalisATCC 29212 Vancomycin sensi-
tive, E.faecaisNCTC 12201 Vancomycin resistant
gtrain, E.faecium NCTC 12202 VVancomycin resistant
gtrain, H.influezae ATCC 49766 were used.

METHOD

Minimum inhibitory concentration(M1C) wasde-
termined by broth micro dilution method as per the
guidelinesof National committeeof clinical laboratory
standards(NCCLS). Doubling dilution of thetest com-
pound in the range of 32-1ug/ml were made using
mudler hinton broth. The organismswereinoculated to
obtain afinal concentration of 5x10*to 1x10°cfu/ml.
Themicrotitre plateswereincubated overnight inam-
bient air at 37°C for 18-20hrs. For H.influenzae,
Haemophilustest medium (HTM) was used.

Linezolid and M oxifloxacin were used as control
antibioticsin theassay. Minimum inhibitory concentra-
tion (MIC) isthelowest concentration of antimicrobial
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agent that completely inhibitsgrowth of theorganismin
micro dilution aswell asdetected by theunaided eye.

The reported compounds were tested for the in
vitro antimicrobid assay and tested against apand of
organismscong sting of reference gram positive bacte-
riaand gram negetive bacteria. Thesecompoundswere
foundinactive. Linezolid and Moxifloxacinwereused
ascontrol antibioticsinthe assay.

EXPERIMENTAL

General methods

'H NMR spectra were determined in CDCI3,
DM SO-d solution on Varian Gemini 200 MHz spec-
trometers. Proton chemica shifts(d) areredivetotetra
methyl slang(TM S, 50.00) asinterna standard and ex-
pressed in ppm. Spinmultiplicitiesaregivenass(sin-
glet), d(doublet), t(triplet) and m(multiplet). Coupling
congtants(J) aregivenin hertz. Mdting pointswerede-
termined using scientific capillary melting point appara-
tusand are uncorrected. M ass spectrawere obtained
on aHP-5989A mass spectrometer. Thinlayer chro-
matography was performed on silicagel plates(SRL
230-400 mesh). All the solvents used were commer-
cidlyavailableand wasdistilled beforeuse.

Ethyl 1-ethyl-2,3,4,9 tetrahydro-1H-B-car boline-
3-carboxylate (1)

39(0.0129mmoal) of ester, dichloromethane(30ml)
and propand dehyde(0.901g, 0.0155mmol) weretaken
into four-neck round-bottom flask. Triflouro aceticacid
(0.73g, 0.0064mmol) was added slowly at room tem-
perature. Thereaction masswasmaintained for 4hrsat
room temperature. The progress of reaction wasmoni-
tored by thin layer chromatography. Thereaction mass
was neutralized with saturated sodium bi carbonate
solution. The solvent was evaporated and crude was
purified by column chromatography using silicagd (60-
120 mesh) using ethyl acetate: pet ether(50:50) asmo-
bile phasetoyidd adark yellow colour product in 89%
yields'HNMR(200MHz, CDCl,), 10.03(s, NH),
87.44(dd, 2H), 57.30(dd, 2H), 4.28 (s, 2H), 63.99(q,
2H), 3.72(t, 1H), 63.04 (d, 2H), 61.79 (m, 2H), 61.07
(t,3H), And.Calcd. For C H, N,O, (272); C, 70.56;
H, 7.40; N, 10.29. Found: C, 70.62; H, 7.39; N, 10.32.
MS(CI method) 273(M+1).
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Ethyl 1-phenyl-2,3,4,9tetr ahydro-1H-B-car boline-
3-carboxylate(2)

0.59(0.0021mmoal) of eter, dichloromethane(20ml)
and benzal dehyde(0.265g, 0.0025mmol) weretaken
into four-neck round-bottom flask. Triflouro aceticacid
(0.11g, 0.0025mmol) was added sl owly at room tem-
perature. Thereaction masswas maintained for 6 hrs
at room temperature. The progress of reaction was
monitored by thinlayer chromatography. Thereaction
masswas heutraized with saturated sodium bi carbon-
ate solution. The solvent was evaporated and crude
was purified by column chromatography usngsilicage
(60-120mesh) using ethyl acetate: pet ether(60:50) as
mobile phaseto yield adark yellow color product in
89% yields. '"HNMR(200 MHz, CDCl,), 67.37(m,
5H)65.24(s, 1H), 63.93(q, 2H), 63.37(t, 1H), 53.18
(d, 2H), 62.99(d, 2H), 1.33(t, 3H), Ana. Calcd. For
C,,H,,N,0,(320); C, 74.98; H, 6.29; N, 8.74. Found:
C,74.96; H,6.32; N, 8.82. MS(Cl method) 321 (M+1).

Ethyl 1-(4-hydroxyphenyl)-2,3,4,9 tetr ahydro-1H-
B-carboline-3-car boxylate (3)

0.59(0.0021mmoal) of eter, dichloromethane(20ml)
and benzal dehyde(0.265g, 0.0025mmol) weretaken
into four-neck round-bottom flask. Triflouro aceticacid
(0.11g, 0.0025 mmol) was added slowly at room tem-
perature. Thereaction masswas maintained for 6 hrs
at room temperature. The progress of reaction was
monitored by thinlayer chromatography. Thereaction
masswas heutraized with saturated sodium bi carbon-
ate solution. The solvent was evaporated and crude
was purified by column chromatography usngsilicage
(60-120mesh) using ethyl acetate; pet ether (60:50) as
mobile phasetoyield adark yellow color product in
89% yields. *HNMR(200 MHz, CDCI 501018 (s,
NH), 67.20(m, 5H),) 85.49(s, 1H), 6 3.99 (q, 2H), &
3.37(t, 1H), 3.18(d, 2H),53.04(d, 2H), 51.08(t, 3H),
And. Calcd. For C, H, N.O,(320); C, 74.98; H, 6.29;
N, 8.74. Found: C, 74.96; H, 6.32; N, 8.82. MS(ClI
method) 321(M+1).

2-methyl-1,2,3,4,6,7,12,12a-octahydro pyrazino
[1,2-b]B-car boline-1,4-dione(4)

120mg (0.0003mmol) of ethyl 2-(2-chloroacetyl)-
2,3,4,9 tetrahydro-1H-p-carbolin-3-carboxylate,
ethanol (5ml) and methylamineweretakenintofour-neck
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round-bottom flask. Thereaction masswasrefluxed
for 12hrs. The progress of reaction was monitored by
thin layer chromatography. Thesolvent wasevaporated
and product was purified by column chromatography
using silicagel (60-120 mesh) to yield abrown color
product in good yields. 'HNMR (200 MHz, CDCl,),
810.34(s, H), 67.5-7.4 (m, ®H), §7.30-7.07(m, ®H),
d4.12(s, 2H), 83.18(t, 2H), 63.05(d, 2H), 62.94 (m,
2H), 82.58(s, 3H), Anal. Calcd. For CH,.N.O,
(269); C, 66.90; H, 5.61; N, 15.60. Found: C, 66.92;
H, 5.72; N, 15.7. MS(CI method) 270(M+1).

2-butyl-1,2,3,4,6,7,12,12a-octahydr o pyrazino[ 1,2-
b]B-carboline-1,4-dione(5)

500mg (0.0015mmol) of ethyl 2-(2-chloroacetyl)-
2,3,4,9 tetrahydro-1H-[B-carbolin-3-carboxylate, etha-
nol (5ml) and butyl amine(125mg, 0.0017mmol) were
taken into four-neck round-bottom flask. Thereaction
masswasrefluxed for 14hrs. The progress of reaction
wasmonitored by thinlayer chromatography. The sol-
vent wasevaporated and product was purified by col -
umn chromatography using silicagel (60-120 mesn) to
yield a brown color product in 72% yields.
'HNMR(200MHz, CDCl,) 68.30 (s, NH), 57.41 (dd,
2H), 67.29(dd, 2H), 3.45(t, 2H), 3.40(s, 1H), 63.30(t,
2H), 63.20(t, 2H), 61.55 (m, 2H), 61.33 (m 2H)
60.96(t, 3H), Anal. Calcd. For C ;H,,N,O (297); C,
66.90; H, 5.61; N, 15.60. Found: C, 66.92; H, 5.72;
N, 15.7. MS (CI method) 298 (M+1).

3,4,6,7,12,12a-hexahydrol-H-(1,4) oxazino[4,3-b]-
B-carboline-1-one(6)

19(0.004mmoal) of ethyl 2-(2-chloroacetyl)-2,3,4,9
tetrahydro-1H-3-carbolin-3-carboxylate, ethanol
(20ml), potassum carbonate(1.1g, 0.008mmol) and 2-
bromoethanol (0.563 g, 0.0045mmol) weretakeninto
four-neck round-bottom flask. Thereaction masswas
refluxed for 24hrs. The progressof reaction wasmoni-
tored by thin layer chromatography. The solvent was
evaporated and product was purified by column chro-
matography using silicagel (60-120 mesh) toyield a
brown colour product in 57% yields. HNMR(200
MHz, CDCl,), 9.76(s, NH), 67.43(dd, 2H), 5 7.31
(dd, 2H), 4.46(t, 2H), 4.05(s, 2H), 63.34(t, 1H), 63.30
(d, 2H), 52.71(t, 2H), Anal. Calcd. For C H,.N,O,
(242); C,69.41; H, 5.82; N, 11.56. Found: C, 69.52;
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H, 5.93; N, 11.50. MS (Cl method) 243(M+1).
Thus, we have prepared 1-disubstituted and tetra
cyclic B-Carbolinesfrom easily avail able starting mate-
rial tryptaphan by simple methodol ogy. We explored
thefirst anti-microbial screening study for these mol-
ecules. Many more 3-Carboline derivatives are under
preparation, which are precursorsfor thevarious bio-
logicaly activemolecul es, will becommunicated shortly.
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