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Abstract : Preparation of some new carbazolyloxy propanolamine derivatives and their cyclization into 

corresponding oxazolidinonyl/oxazolidinyl carbazole derivatives were described. 

Introduction 

β- Adrenergic blocking agents (ß-blockers)1"4 mostly comprising of ß-amino alcohols are of pharmaceutical 

significance and have received major attention due to their utility in the management of cardiovascular 

disorders5 including hypertension,6 anginapectoris, cardiac arrhythmias, and other disorders7 related to the 

sympathetic nervous system. 

Aryloxypropanolamine structure is the key pharmacophore in ß-Blockers.8 Propranolol3 is the prototype agent 

for this class of compounds. While propranolol affects β, and β2 receptors, other drugs such as atenolol' and 

metoprolol10 have greater affinity for βι receptors and are described as cardioselective. Betaxolol" is the most β, 

selective of the currently available agents. 

As a part of our studies towards the synthesis of new drug candidates, we have prepared some new 

carbazolyloxy propanolamine derivatives and their corresponding cyclised compounds to study their ß-blocking 

activity. 

Results and Discussion 

Oxirane ring opening in carbazole propyloxy epoxide 1 by using aliphatic and aromatic amines as nucleophiles 

served as an apt pathway in getting the desired amino alcohols. Required precursor 1 was prepared by a known 

procedure by condensing 4-hydroxy carbazole with epichlorohydrin.12 Thus, epoxy compound 1 smoothly 

provided l-(9//-carbazol-4 yloxy)-3-((4-methoxy phenyl) amino)-propan-2-ol (2a) on reacting with 4-methoxy 

aniline in refluxing toluene. Several aromatic and aliphatic amines were employed to provide corresponding 

amino alcohols 2b-l (Table-1). 

Several reagents such as phosgene,13 diethylcarbonate,14 carbonyldiimidazole,15 trichloromethyl chloroformate16 

and bis trichloromethyl carbonate17 were hitherto used as one carbon source in bridging the hydroxy and amino 

functions of amino alcohols to furnish oxazolidinone derivatives. In the present work, we have used ethyl 

chloroformate as a gainful reagent. Thus, reaction of 2e with ethyl chloroformate in the presence of K 2C0 3 in 

dichloromethane at 40 °C provided a white solid, characterized as [3-(9//-carbazol-4-yloxy)-2-hydroxy-propyl]-

phenyl-carbamic acid ethyl ester (3e) based on its IR, 'H-NMR and mass spectral data. In the mass spectrum, 



Vol. 13, No. 5, 2007 Synthesis of new oxazolidinonyl/oxazolidinyl carbazole 

Derivatives 

ο 
CS 
•ο 
"5 
ο 
α IΛ 

Ό 
β η 

JS α. 

-Ο « 
Η 

ε 
α η. «ο 

Χ 

Ζ 
Ä 

Ι 
ο 

2 ΐ 

+ 5 

υ 

S £ 

ο 
α ε ο 

υ 

(Ν 

οο I NO 
NO 

«Ο 

I 
CO 
ä 

CS 
•<Τ 

NO 
CO 
Χ 
(Ν 
£ 
TT 

>ο CO 

es 

CO 
00 I «Ο 
no 

(Ν 
W-i 
Λ Χ CO 

(Ν 
/—ν 
Χ (Ν 
ε" 

• — * τ 

ι CO 

r -Τ 

NO 
Ο 

CS 
ε ~ 

χ 

οο I >η 
»Ο 

VO 
>ο 

CS 
«-Ϊ 
Χ m 

i (Ν 

Χ r-J 
ε; 
no 
co 
ό 
CO 

οο CO ON CS T CO CO CO CO CO CO 

CO 
(Ν 

CO _ 

NO 
χ 

£ 
ιη 
00 
Tf 
/—Ν 
Χ co 
ε" 

• — · Ό CS τι·' 
Χ es 

Χ (Ν 

co 
οο ι >Λ 
no 

NO 
•Ο 

CS 
V) 
/ χ 
Χ co 
ε • — -

«η (Ν TT 
Χ (Ν 

co ι (Ν 

Χ (Ν 

ε" 
* — * (Ν 
ΟΟ • NO 
NO 

χ ΓΟ £ 
CS 
i 
ο 
ττ 
^ 
Χ es 

t-; 
CO 
Χ CS 

ON 
es ι Γ-
fN 

£ CS 

<Ν 
~ 'χ ' : £ ? - < 
t— crt 
Ε: <Ν 

w-l — CS . 
χ 

NO . 

•Ε Χ 
Χ Γ-
Ι» Β W *—> 
<η in (Ν CS 

Ό rs 
οο I NO 
no NO 

NO 

w ΟΟ 
Ρ Ά 

tri ν© 

co χ ε -

3 £ 

χ ^ 
Ζ ε 

ε -W Λ 
es Ä 
οο —-
NO 
no 

Χ 
χ »*> 
~ ε" 
( / ) W <Ν 
- J 
PS ^ / S 

ε 

τ 
Ο CS 
TT t-ί 
,-ieS χ ^ <Ν χ 
ε 

χ χ 

χ CO 
ε" 'W' es 

Τ 
ο τ" 
χ es 

ON 
CS 

t r -
cs' λ 
X es 

X co £ 
CS 
•τ ο 
TT 
X CS 

On 
CS 

X es 
• CS 

5Γ is 
rf ε 

^ CS 
ο CS 
~1 ο ε χ 

w m 

ά — CS 

On O 
CS 1Λ 
fi- es" 
CS ^ΐ. 
X ^ 
^ ε 
σ · ^ w »n NO -<t CS —' ^ 
X X -
" " « w- w-
- S T ^ 
— ö ~ 

es 
X TT 
ε" 
U-1 X 

NO 
CS 
X NO 
ε" ν ' ' u-i X 

CS «>, CS 
*~1 <1 ~ <S Μ Ν 
X - X -
• Ϊ Χ * ΐ Χ ^ ^ 
S ε O ~—- Ο •—' 

ο 00 NO | CS Γ- CO OO u-1 00 CO OO CO 00 ΟΟ ο CO CO CO CO OO CO CO cs CO CO CO CO CO CO CO CO CO CO 

r -TT CO 
CO CO CO 

r -•q-
CO 

ON CO CO r -cs 
•ο 00 CS 

On ON CS 
ο »n •ί- ο CO ON ο ο CO CS ON ο 
NO ο ο 

2 
f̂ -CS NO ο ι Γ-(S 

οό VI ο 

XI CS Ο NO C— ΟΟ Γ— 

CI 
CI 

On 
OO 

On NO 

X * 
υ I C 

Γ-cs 

NO NO 

X 
υ 

Di JS — —, — Ν Ν Ν Ν CS CS 

-ο 
ό on 
Ω 

Ν 
Χ 

ο 
ο CS 

•α υ 
Ή 
ο υ υ ι— 
8 
ϊ 

Ν 
Χ 

ο 
ο τ 

-ο υ 
Ή ο υ 

υ 

?! 
-σ 

JA CS 

CS 
ei CS 

•α CS 

CS CS 
ο 
to ι— 
ο α> α. to 
οί 
Σ 
Ζ 

316 



Anumulaa et al. Heterocyclic Communications 

molecular ion peak appeared at 405 (M*'). IR spectrum showed N-H (3391) and carbonyl (1668) absorptions. 

'H-NMR with signals at δ 1.15 (t, 3H), 3.8 (m, IH), 4.0-4.25 (m, 6H), 5.35 (d, 1H), 6.6-8.15 (m, 12H), 11.2 (s, 

1H) was in conformity with the open chain structure 3e. The carboxamido ester 3e underwent dehydroethoxy 

cyclization in DMF/K 2 C0 3 at 140 °C to yield 5-(9H-carbazol-4-yloxymethyl)-3-phenyl-oxazolidin-2-one (4e) 

whose structure was assigned based on its IR, 'H-NMR and mass spectral data. Mass spectrum showed highest 

peak at m/z 359. IR spectrum in KBr (cm"1) showed characteristic peaks at 3402 (NH) and 1729 (C=0). 

Chemical shift values at 4.1-4.6 (m, 4H), 5.25 (m, 1H), 6.5-7.8 (m, 12H), 11.2 (s, 1H) in the 'H-NMR(DMSO-

d6) spectrum fully support the assigned structure. When compound 2a was reacted with ethyl chloroformate in 

DMF in the presence of K 2 C 0 3 at 140 °C, reaction directly provided 4a (Scheme-1). Compounds 2b-l were 

directly converted in to corresponding oxazolidinone derivatives 4b-l in good yields (Table-2) by heating with 

ethyl chloroformate in DMF at 140 C in the presence of K2CO3. 

Compound a b c d e f g h i j k I 
2/4 

HjC 

R = - < ( 3 ^ » . O · Ο " Ό - C H 2 P h - C H 3 " C 2 h 5 -n-C3H7 -n-C4H9 -n-C5Hn 

Scheme-1 

The oxazolidine derivatives 5a-u were synthesized from the condensation of /^-substituted amino alcohols 2 

with various aromatic/aliphatic aldehydes (Scheme-2). For example, reaction of 2a with formaldehyde in 

methanol at 25-35 ° C yielded a crystalline solid, characterized as 4-[3-(4-methoxy-phenyl)-oxazolidin-5-

ylmethoxy]-9H-carbazole [5a, MS: 375 (M*); IR: 3399 cm"1 (indole N-H); 'H-NMR ( C D C I j , δ ppm): 3.75 (s, 

3H), 3.6-3.7 (m, 2H), 4.4 (m, 2H), 4.9-5.2 (m, 3H), 6.6-8.3 (m, 11H)]. This reaction was extended to twenty 

other aliphatic and aromatic aldehydes and in all the cases corresponding oxazolidine derivatives 5b-u were 

obtained in good yields (Table-3 & 4). 

Compounds 2, 3, 4 and 5 will be screened for their activity and results will be reported in due course. 
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Experimental 

The 'H and 1 3 C-NMR spectra were measured in D M S O and CDC13 using 400 and 200 M H z respectively, on a 

Varian Gemini & Varian Mercury plus 2000 FT N M R spectrometer ; the chemical shift were reported in δ ppm. 

1R spectrum recorded in the solid state as KBr dispersion using Perkin Elmer 1650 FT IR spectrometer . The 

mass spectrum (70 eV) was recorded on HP 5989 A LC MS spectrometer . The melt ing points were determined 

by using the capi l lary method on Polmon (Model MP-96) melt ing point apparatus. The solvents and reagents 

were used with out fur ther purification. 

General procedure for the preparation of compounds 2a-l 

A mixture of 4 - (2 ,3 -epoxypropoxy) carbazole (1, 1.0 g, 0.004 mol) appropria te amine (0.008 mol) in toluene (10 

mL) was ref luxed for 10-24 hrs and reaction was monitored by thin layer chromatography. The reaction mixture 

was cooled to 25-35°C, maintained at same temperature for 30-45 min and filtered. Resulted compound 2 was 

dried under vacuum and used in the subsequent stage with out fur ther purif icat ion. 

Preparation of [3- (9 / / -carbazol -4-y loxy)-2-hydroxy-propyl ] -phenyl -carbamic acid ethyl ester (3e) 

A mixture of 1 - (9 / / -ca rbazo l -4 yloxy)-3- phenyl amino)-propan-2-ol (2e, 1.0 g, 0 .0027 mol) and potassium 

carbonate (0.95 g, 0 .0068 mol) in dichloromethane (10 mL) was cooled to 0-5°C, ethyl chloroformate (0.52 mL, 

0.004 mol) was added to the reaction mass at the same temperature and reaction mixture was ref luxed on water 

bath for 3 hrs at 40°C. After the complet ion of the reaction (vide TLC) , the reaction mixture was cooled to 25-

35°C, diluted with water (10 mL). Compound 3e was filtered and dried under vacuum. 

Conversion of c o m p o u n d 3e to 4e 

A mixture of [3-(9H-carbazol-4-yloxy)-2-hydroxy-propyl] -phenyl-carbamic acid ethyl ester (3e, 1.0 g, 0 .0024 

mol) and potassium carbonate (0.7 g, 0.005 mol) in dimethyl fo rmamide (10 mL) was refluxed on oil bath for 3 

hrs at 1 3 0 - 1 4 0 X . Reaction mixture was cooled to 25-35°C, diluted with water (10 mL) and compound 4e, 

which was obtained as a white solid, was filtered, dried. 

3 2 1 
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General procedure for the preparation of compounds 4a-l 

A mixture of l-(9//-carbazol-4-yloxy)-3-(4-methoxy-phenylamino)-propan-2-ol (2a, 1.0 g 0.0027 mol) and 

potassium carbonate (2.5 mol) in dimethyl formamide (10 mL) was cooled to 0-5°C and ethyl chloroformate 

(1.5 mol) was added to it at the same temperature. Reaction mixture was refluxed on oil bath for 2-3 hrs at 130-

140°C till the completion of reaction (vide TLC), cooled to 25-35°C and diluted with water (10 mL) the 

obtained residue was triturated with isopropyl alcohol (10 mL) and the resulted solid was filtered, dried. 

General procedure for the preparation of compounds Sa-1 

A mixture of l-(9//-carbazol-4-yloxy)-3-(4-methoxy-phenylamino)-propan-2-ol (2a, 1.0 g, 0.0027 mol), 

methanol (5 mL), and formalin (40 % formaldehyde solution in water, 10 mL) was maintained at 25 - 35°C for 

8 hrs till the completion of reaction (vide TLC). Reaction mixture was filtered and the obtained solid 5, 

triturated with methanol and dried. 

General procedure for the preparation of compounds 5m-u 

To a solution of l-(9//-carbazol-4-yloxy)-3-(4-methoxy-phenylamino)-propan-2-oI (2a, 1.0 g, 0.0027 mol) in 

DCM (5 mL), was added appropriate aldehyde (1.0 mol) and reaction mixture was maintained at 25-35°C for 

12-16 hrs (vide TLC). Reaction mixture was treated with 10% sodium bicarbonate solution (10 mL), organic 

layer was separated and concentrated under vacuum, obtained solid 5, triturated with methanol and dried. 
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