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Abstract: 
    The aim of the present work is to synthesis of new 9-ethyl carbazole derivatives 

.The 3-acetyl-9-ethyl carbazole was achieved by the reaction of compound (1) with 

acetyl chloride in the presence of aluminum chloride to give compound (2). 

Reaction of compound (2) with a ppropriate aromatic aldehyde yielded 3-(3-Phenyl 

-1-Oxy propen-1-yl)9-Ethyl carbazole(3a-3h).The reaction of (3) with hydrazine 

hydrate gave 3-(5-aryl-4, 5-Dihydro-3-pyrozolyl)9-Ethyl carbazole(4a-4h). Also 

compound (3) reacted with phenyl hydrazine gave 3-(1-phenyl-5-aryl-4-pyrozoline-

3-yl)9-Ethyl carbazole (5a-5h). The reaction of compound (3) with guanidine 

carbonate in presence of NaOH (40%) gave the 3-(2-amino-6-aryl-4-pyrimidinyl)9-

Ethyl carbazole (6a-6h). The prepared compounds were conformed by TLC, FT-IR 

and some of them 
1
H-NMR. 

Keywords:Carbazole, guanidine, pyrozoline derivatives, pyrimidinyl derivatives . 

 

 كاربازول-   9Hل جديدة تحضير مشتقات
 

 السلطاني محمود ناهد, أحمد وحيد ناصر, سعاد مصطفى الاعرجي

 قالعرا, بغداد, جامعة بغداد, كلية العلوم, قسم الكيمياء
 

 :الخلاصة
أثيل -9-استيل -3ومن ثم تحضير  أثيل كاربيزول-9تحضير مشتقات جديدة من  يتضمن البحث    

وعند معاملة (2)ليعطي مركب الالمنيوم مع كلوريد الاستيل بوجود كلوريد (1) عند تفاعل المركب( 2)كاربيزول
ثيل أ-9(يل-1-اوكسي بروبين-1-فنيل-3)-3 أعطى مع الديهايدات اروماتية مختلفة(2)المركب 
-3-ثنائي-5, 4-اريل-5)3مع هيدريت الهيدرازين أعطى مركب  (3) يتفاعل المركب و (د3-أ3)كاربيزول

-فنيل-1)-3مع فنيل هيدرازين تعطي مشتق ( 3) مفاعلة المركب وعند (د4-أ4)أثيل كاربيزول-9(بايروزولين
مع كاربونات كواندين (3)وعند مفاعلة المركب (.د5-أ5)أثيل كاربيزول -9(يل-3-بايروزولين-4-أريل-5

أثيل كاربيزول -9(بيرميدينيل-4-أريل-6-أمينو-2)-3هيدروكسيد الصوديوم أعطى مشتق % 44بوجود 
وتقنية كروماتوغرافيا  وتم استخدام تقنية طيف الاشعة تحت الحمراء وطيف الرنين النووي المغناطيسي(.د6-أ6)

 .المركبات المحضرة  في تشخيص الطبقة الرقيقة
 

Introduction 
    Carbazoles and especially hetrocyclic 

compounds containing carbazole derivitives, are 

embodied in many neuturally occurring products 

[1–3] which displayed a broad spectrum of 

useful biological activities such as antitumor, 

antimitotic and antioxidance [4–6]. They are 

also widely used as building blocks for new 

organic materials [7–10] and play a very 

important role in electroactive and photoactive 

devices [11–14] .Therefore, a number of 

methodologies for the constraction of 

hetrocyclic containing carbazoles have been 

reported in recent years[15-19]. Most 

heterocycle containing carbazole reported in the 

literature comprise a common heterocyclic ring 

moiety fused with a carbazole ring such as 

pyrido carbazoles, pyrrolo carbazoles [20, 21], 

indolo carbazoles [22, 23], and synthetic 

analogues. However, there are very few reports 
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in which the heterocyclic moiety is substituted 

with a carbazole unit. Hence the synthesis of 

such compounds is desirable [24, 25].On the 

other hand, the benzofuran derivatives are an 

important class of heterocyclic compounds that 

are known to posess important biological 

properties as antimicrobial 

 convulsant, anti- inflammatory, anti-tumor and 

anti fungal activities[26-28] .The aim of the 

present work is synthesis of new 9-ethyl 

carbazole derivatives at position 3. 

Experimental:Material and Instrument 
    FT-IR spectra were recorded on 

[SHIMADZU] FT-IR 8400s Spectrophotometer; 

Solid samples were run in KBr disk, Liquid 

were run as smears. 
1
H-NMR spectra were 

recorded on ultra shield 300 MHz with 

tetramethyl silane as internal Standard and 

DMSO as solvent melting points were 

determined in a [Gallen Kamp], melting point 

apparatus with Sample contained in open 

capillary glass tube in an electrically heated 

metal block apparatus. Thin Layer 

Chromatography [TLC] were performed on pre-

coated plastic sheet with 0.25 mm layer of 

silica-gel F254. Spots were detected with iodine 

vapour. 

General procedure for synthesis of 9-ethyl 

carbazole(1)[29] 
    Carbazole (20 g, 119.6 mmol), potassium 

hydroxide (20.13 g, 358.8 mmol) and 

bromoethane (39.1 g, 358.8 mmol) were 

dissolved in DMF (200 ml). The mixture was 

stirred during overnight at 60 
0
C.After pouring 

into brine, and washing, the mixture was 

extracted by methylene chloride. The organic 

extracts was dried with MgSO4 and concentrated 

by rotary evaporation. Purification of solid 

residue by recrystallization in ethanol gave a 

white solid (20 g, 102.4 mmol, 85.6%).The 

purity of product was checked by TLC with 

ethyl acetate as eluent . FT-IR spectrum of 9-

ethyl carbazole showed strong band at 3051cm
-1

 

aromatic (C-H)Str. 1600 and 1620 cm
-1

 assigned 

to the aromatic stretching system (C=C) str .
 1

H-

NMR (300 MHz, CDCl3, δ): 8.08 - 8.12 (d, J 

=7.7 Hz, 2H), 7.44 - 7.50 (t, J = 7.5 Hz, 2H), 

7.39 - 7.42 (d, J = 8.1 Hz, 2H), 7.19 - 7.25 (t, J = 

6.5 Hz, 2H), 4.34 - 4.42 (q, J = 7.2 Hz, 2H)(-

CH2 ), 1.40 - 1.47 (t, J = 7.2 Hz, 3H)(-CH3 ). 

3- acetyl 9- ethyl carbazole (2)[30] 
    A mixture of ethyl carbazole (2 gm, 0.01mol), 

dichloro ethane (7 ml), aluminium chloride 

(4.6gm, 0.035 mol ) was strring in (0-5 
0
C) . The 

solution of acetyl chloride (6.5 ml, 0.05mol) in 

dichloroethane (6ml) was added a drop wise 

over 30 min.Upon completion of the addition, 

the mixture was kept at (0-5 
0
C) for an 

additional 30 min.Then, the ice water bath was 

removed and warmed slowly to room 

temperature for another 30 min. then the mixture 

was poured into water. After separation, the 

organic layer was successively washed with 

saturated sodium carbonate solution and water 

for neutralization and dried over Na2SO4. Then, 

the solvent was completely evaporated under 

reduced pressure the residue was extracted with 

acetone (3x20ml).The combined acetone 

solution was kept in the refrigerator to maintain 

a tempreture of 0 
0
C for 12 hr. and, thereupon, 

the product was crystallized as a white solid. 

The purity of product was checked by TLC with 

benzene as eluent. FT-IR spectrum showed clear 

str. band(C=O) of at 1662 cm
-1

. while the 
1
H-

NMR spectrum, (t, 1.40-1.47, CH3), (q, 4.34-

4.2, CH2), (m, 8.08-8.12, Ar-H) and (s, 2.0-2.5, 

CH3),as shown in figure 1. 

 
Figure 1- H

1
-NMR spectrum for compound (2)  

 

3-(3-phenyl-1-Oxy propen-1-yl)9-Ethyl 

carbazole(3a-3h):[31] 
    A mixture of (3gm, 0.013mol) 3-acetyl-9-

ethyl carbazole and (1.56gm, 0.014mol) of 

appropriate aromatic aldehyde in (80 ml) of 

ethanol and (1.5 ml) of (1% NaOH) solution was 

refluxed for (5hr.). The reaction mixture was 

poured in cold water, the precipitate filtered off 

and recrystallized from Ethanol-Water (3:1) to 

give product 3a. The purity of product was 

checked by TLC with cyclohexane as eluent FT-

IR spectra of these compounds showed ( C=O) 

str. band at (1670-1685) cm
-1

 and (1608-1600) 

cm
-1

 aliphatic (C=C) str. Table 1- represents the 

physical data of prepared compounds (3a-3h). 

Characteristic bands of FT-IR spectra of 

compound (3a-3h) are listed in Table 2. 
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Table 1- Represent the physical data of compounds (3a-3h) 

Comp. 

No. 
Scientific name 

M.P. 
0
C 

Yield 

% 

Color 

of 

crystal 

Chemistry structure 

3a 

3-(3-Phenyl-1-Oxy 

propen-1-yl)9-ethyl 

carbazole 

110-112 43% Yellow 
N

 Et

O

 

3b 

3-(3-O-methoxy phenyl -

1-oxy propen-1-yl)9-

ethyl carbazole 

97-99 51% Yellow 
N

 Et

O

H
3
CO

 

3c 

3-(3-O-nitro phenyl -1-

oxy propen-1-yl)9-ethyl 

carbazole 

175-177 39% Orange 
N

 Et

O

O
2
N

 

3d 

3-(3-P-chloro phenyl -1-

oxy propen-1-yl)9-ethyl 

carbazole 

>240 37% 
Yellowish

-orange N

 Et

O

Cl

 

3e 

3-(3-P-bromo phenyl -1-

oxy propen -1-yl)9-ethyl 

carbazole 

190-192 39% Brown 
N

 Et

O

Br

 

3f 

3-(3-N, N-dimethyl 

amino phenyl-1-oxy 

propen -1-yl)9-ethyl 

carbazole 

180-182 34% Brown 
N

 Et

O

N

CH
3

CH
3

 

3g 

3-(3-2, 4-dihydroxy 

phenyl -1-oxy propen -1-

yl)9-ethyl carbazole 

250-252 44% 
Dark- 

brown 
N

 Et

O

OH

HO

 

3h 

3-(5-phenyl-1-oxy 

pentadiene-1-yl)9-ethyl 

carbazole 

250-252 50% 
Dark- 

brown N

 Et

O

 
 

Table 2- Infrared absorption data for compound (3a-3h) 

Comp. 

No. 
Structure 

FTIR spectral data Cm
-1

 

ᶹ(C=O) 
ᶹ (C-H) 

aromatic 

ᶹ (C-H) 

olefinic 
ᶹ (C=C) 

Other 

bands 

3a 
N

 Et

O

 
1675 3059 3028 1597  

 

3b 
N

 Et

O

H
3
CO

 

1662 3059 3012 1589 
-O-CH 

2873 

3c 
N

 Et

O

O
2
N

 
1766 3047 2931 1477 

(NO2) 

1334 

3d 
N

 Et

O

Cl

 
1651 3097 3051 1527 

(C-Cl) 

748 

3e 
N

 Et

O

Br

 
1647 3051 2974 1539 

(C-Br) 

632 

3f 
N

 Et

O

N

CH
3

CH
3

 
1658 3051 2974 1597 

(C-N) 

1550 

3g 
N

 Et

O

OH

HO

 
1660 3126 2968 1573 

(O-H) 

3402 

3h 
N

 Et

O

 
1670 3051 2966 1593  
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3-(5-Aryl-4, 5-Dihydro-3-Pyrozolyl)9-Ethyl 

Carbazole(4a-4h) 

    To a solution of 3-(3-phenyl-1-Oxy propen-1-

yl)9-ethyl carbazole (3a) (0.313gm, 0.001mol) 

in ethanol (20ml), hydrazine hydrate 

(50%)(0.4ml) was added the reaction mixture 

was refluxed for (5hr), after cooling the reaction 

mixture was acidified with glacial acetic acid . 

The formed precipitate was filtered and 

recrystallized from ethanol to give (4a-4h). The 

purity of product was checked by TLC with 

ethyl acetate as eluent .FT-IR of these 

compounds showed absorption at (1460-

1585)cm
-1

 aromatic (C=C) str., (1597-1612)cm
-1

 

(C=N) str. (1227-1258) cm
-1

 (C-N) str. Table(3) 

represent the physical data of compounds (4a-

4h).Characteristic bands of FT-IR spectra of 

compounds (4a-4h) are listed in Table 4. 

 
Table 3- Represent the physical data of compounds (4a-4h) 

Comp 

No. 
Scientific name 

M.P. 
0
C 

Yield 

% 

Color 

of 

crystal 

Chemistry structure 

4a 

3-(-Aryl-4, 5-Dihydro-3-

pyrozolyl)9-ethyl 

carbazole 

190 60% Brown N

 Et

N

N

H  

4b 

3-(5-O-methoxy phenyl-4, 

5-Dihydro-3-pyrozolyl)9-

ethyl carbazole 

115 70% Brown N

 Et

N

N

H

OCH3

 

4c 

3-(5-O-nitro phenyl-4, 5-

Dihydro-3-pyrozolyl)9-

ethyl carbazole 

183 40% Orange N

 Et

N

N

H

NO
2

 

4d 

3-(5-p-chloro phenyl-4, 5-

Dihydro-3-pyrozolyl)9-

ethyl carbazole 

264 70% Brown N

 Et

N

N

H

Cl   

4e 

3-(5-P-bromo phenyl-4, 5-

Dihydro-3-pyrozolyl)9-

ethyl carbazole 

170 50% Brown N

 Et

N

N

H

Br   

4f 

3-(5-N, N-dimethyl 

phenyl-4, 5-Dihydro-3-

pyrozolyl)9-ethyl 

carbazole 

195-197 50% 
Dark 

Brown 

N

 Et

N

N

H

N

CH3H3C  

4g 

3-(5-2, 4-Dihydroxy 

phenyl-4, 5-dihydro-3-

pyrozoly)9-ethyl carbazole 

260 85% Brown N

 Et

N

N

H

OH

OH  

4h 

3-(5-styren-4, 5-dihydro-

3-pyrozolyl)9-ethyl 

carbazole 

240 80% Brown 
N

 Et

N

N

H

CH CH

 

 
Table 4- Infrared absorption data for compound (4a-4h) 

Comp. 

No. 
Structure 

FTIR spectral data Cm
-1

 

ᶹ (C-H) 

aromatic 

ᶹ (C-H) 

aliphatic 
ᶹ (C=C) ᶹ (C=N) 

ᶹ (N-H) 

 

Other 

bands 

4a N

 Et

N

N

H  
3050 2950 1445 1570 3415  

4b N

 Et

N

N

H

OCH3

 
3060 2968 1432 1600 

3400 

 

C-O-C 

1218 

4c N

 Et

N

N

H

NO
2

 
3051 

2879 

2970 
1432 1600 

3409 

 

(NO2) 

1336 

4d N

 Et

N

N

H

Cl   

3010 
2850 

2924 
1566 1616 3390 

(C-Cl) 

717 
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4e N

 Et

N

N

H

Br   

3043 2877 1516 1674 3452 
(C-Br) 

640 

4f 
N

 Et

N

N

H

N

CH3H3C  

3047 
2928 

2970 
1485 1601 3417 

(C-N) 

1330 

4g N

 Et

N

N

H

OH

OH  

3058 
2873 

2968 
1483 1566 3413 

(O-H) 

3413 

4h 
N

 Et

N

N

H

CH CH

 

3065 
2930 

2975 
1483 1600 3395  

 

 

3-(1-Phenyl-5-Aryl-4-Pyrozoline-3-yl)9-Ethyl 

carbazole(5a-5h) 

    To a solution of 3-(3-phenyl-1-oxy propen-1-

yl)9-ethyl carbazole (3a)(1.65gm, 0.005mol), 

phenyl hydrazine(0.83 gm, 0.007mol) in ethanol 

(80ml) and few drops of piperidine was added, 

then refluxed for (3hr.), after cooling the formed 

precipitate was filtered, dried and the purity of 

product was checked by TLC with chloroform 

as eluent, recrystallized from (ethanol-water ) 

(3:1) to give ( 5a-5h ), the following compounds 

showed absorption bands at (1460-1600) cm
-1

 

aromatic (C=C) str. (1681-1682) cm
-1

 (C=N)str. 

and (1249-1355) cm
-1 

(C-N) str. Table (5) 

represent the physical data of compounds (5a-

5h). Charecteristic bands of FT-IR spectra of 

compounds (5a-5h) are listed in Table 6. 

 

 
Table 5- Represent the physical data of compounds (5a-5h) 

Comp 

No. 
Scientific name 

M.P. 
0
C 

Yield 

% 

Color of 

crystal 
Chemistry structure 

5a 

3-(1-phenyl-5-aryl 

pyrozoline-3-yl)9-ethyl 

carbazole 

160-162 28% Brown 
N

 Et

N

N

 

5b 

3-(1-phenyl-5-O-methoxy 

phenyl pyrozoline-3-yl)9-

ethyl carbazole 

130-132 42% Brown 
N

 Et

N

N

H
3
CO

 

5c 

3-(1-phenyl-5-O-nitro phenyl 

pyrozolin-3-yl)9-ethyl 

carbazole 

196-198 33% 
Dark- 

brown 
N

 Et

N

N

NO
2

 

5d 

3-(1-phenyl-5-P-chloro 

phenyl pyrozoline-3-yl)9-

ethyl carbazole 

272 25% 
Pale- 

brown 
N

 Et

N

N

Cl

 

5e 

3-(1-phenyl-5-P-bromo 

phenyl pyrozolin-3-yl)9-ethyl 

carbazole 

195 67% 
Dark- 

brown 
N

 Et

N

N

Br

 

5f 

3-(1-phenyl-5-N, N-dimethyl 

amino phenyl pyrozolin-3-

yl)9-ethyl carbazole 

210-212 25% Brown 
N

 Et

N

N

N

CH
3

CH
3

 

5g 

3-(1-phenyl -5-2, 4-dihydroxy 

phenyl pyrozolin-3-yl)9-ethyl 

carbazole 

150 58% 
Dark- 

Brown 
N

 Et

N

N

OHHO

 

5h 

3-(1-phenyl-5-styrenyl 

pyrozolin-3-yl)9-ethyl 

carbazole 

260 75% Brown 
N

 Et

N

N

C
H

C
H
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Table 6- Infrared absorption data for compound (5a-5h) 

Comp

. 

No. 

Structure 

FTIR spectral data Cm
-1

 

ᶹ (C-H) 

aromatic 

ᶹ (C-H) 

aliphatic 
ᶹ (C=C) ᶹ (C=N) 

Other 

bands 

5a 
N

 Et

N

N

 
3051 2947 1431 1550  

 

5b 
N

 Et

N

N

H
3
CO

 
3020 2900 1400 1581 

C-O-C 

1245 

5c 
N

 Et

N

N

NO
2

 
3030 

2873 

2974 
1477 1612 

(NO2) 

1338 

5d 
N

 Et

N

N

Cl

 
3029 

2860 

 
1477 1582 

(C-Cl) 

750 

5e 
N

 Et

N

N

Br

 
3024 

2819 

2885 
1485 1593 

(C-Br) 

640 

5f 
N

 Et

N

N

N

CH
3

CH
3

 
3047 

2850 

2974 
1431 1581 

(C-N) 

1338 

5g 
N

 Et

N

N

OHHO

 
3058 

2840 

2974 
1479 1585 

(O-H) 

3419 

5h 
N

 Et

N

N

CH C

H

 
3056 

2883 

 
1479 1585 

(C-H) 

Olifinic 

2960 

 

3-(2-Amino-6-Aryl-4-Pyrimidinyl)9-Ethyl 

carbazole (6a-6h) 

    To a refluxing mixture of (1.85gm, 0.005mol) 

of 3-(3-phenyl-1-Oxy propen-1-yl)9-ethyl 

carbazole and guanidine carbonate (0.54gm, 

0.005mol) in ethanol (25ml), NaOH 40% 

(2.5ml) was added a portio wise through 

3hr.Refluxing was continued for 6hr. The 

formed precipitate after colling was filtered, 

wash with cold ethanol, dried and the purity of 

product was checked by TLC with ethyl acetate 

as eluent. Recrystallized from DMF-water (3:1) 

to give (6a-6h), the following compounds 

showed absorption bands at (1458-1598) cm
-1

 

aromatic (C=C) str. (1610) cm
-1

 (C=N) str. and 

(1234-1371) cm
-1

 (C-N) str. Table(7) represent 

the physical data of compounds (6a-6h). 

Characteristic bands of FTIR spectra of 

compounds (6a-6h) are listed in Table 8. 

 
Table 7- Represent the physical data of compounds (6a-6h) 

Comp

. 

No. 

Scientific name 
M.P. 

0
C 

Yiel

d 

% 

Color 

of 

crystal 

Chemistry structure 

6a 

3-(2-amino-6-phenyl-4-

pyrimidinyl)9-ethyl 

carbazole 

250-252 80% Brown 
N

 Et

N

NH
2

N

 

6b 

3-(2-amino-6-O-methoxy 

phenyl-4-pyrimidinyl)9-

ethyl carbazole 

230 75% Brown 
N

 Et

N

NH
2

N

H
3
CO

 

6c 

3-(2-amino-6-O-nitro 

phenyl-4-pyrimidinyl)9-

ethyl carbazole 

234-236 50% Orange 
N

 Et

N

NH
2

N

O
2
N

 

6d 

3-(2-amino-6-P-chloro 

phenyl-4-pyrimidinyl)9-

ethyl carbazole 

258-260 

 
45% Brown 

N

 Et

N

NH
2

N

Cl

 

6e 

3-(2-amino-6-P-bromo 

phenyl -4-pyrimidinyl)9-

ethyl carbazole 

220 60% 
Dark-

Brown N

 Et

N

NH
2

N

Br
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6f 

3-(2-amino-6-N, N-

dimethyl amino phenyl-4-

pyrimidinyl)9-ethyl 

carbazole 

280 55% Brown 
N

 Et

N

NH
2

N

N

CH
3

CH3

 

6g 

3-(2-amino-6-2, 4-

dihydroxy phenyl-4-

pyrimidinyl)9-ethyl 

carbazole 

266-268 40% 
Pale-

brown N

 Et

N

NH
2

N

OHHO

 

6h 

3-(2-amino-6-styrenyl-4-

pyrimidinyl)9-ethyl 

carbazole 

275 50% Orange N

 Et

N

NH
2

N

CH CH

 

 
Table 8- Infrared absorption data for compound (6a-6h) 

Com

p. 

No. 

Structure 

FTIR spectral data Cm
-1

 

ᶹ (C=C) 

aromatic 
ᶹ (C=N) ᶹ (C-N) 

ᶹ (NH2) 

 

Other 

bands 

6a 
N

 Et

N

NH
2

N

 

1485 

1598 
1610 

1234 

1371 

3346 

3375 
 

 

6b 
N

 Et

N

NH
2

N

H
3
CO

 
1454 1600 1396 

3370 

 

C-O-C 

1230 

6c 
N

 Et

N

NH
2

N

O
2
N

 
1479 1674 1375 

3383 

 

(NO2) 

1342 

6d 
N

 Et

N

NH
2

N

Cl

 
1598 1620 1328 

3411 

 

(C-Cl) 

750 

6e 
N

 Et

N

NH
2

N

Br

 
1473 1664 1348 

3361 

 

(C-Br) 

690 

6f 
N

 Et

N

NH
2

N

N

CH
3

CH3

 
1598 1690 1336 3438  

 

6g 
N

 Et

N

NH
2

N

OHHO

 
1598 1625 1338 

3415 

 

(O-H) 

3415 

6h N

 Et

N

NH
2

N

CH CH

 
1473 1664 1348 

3423 

 

 

(C-H) 

Olefinic 

2960 

 

Result and Discussion 
    Carbazole was chosen as the starting material 

for the synthesis of all derivatives (1-6).9-ethyl 

carbazole (1) as shown in scheme (1) was 

prepared by the reaction of carbazole with 

alcoholic potassium hydroxide .the FT-IR 

spectrum of compound (1) showed the presence 

of (C-H aromatic ) band at 3051cm
-1

 and 1620 

cm
-1

 assigned to the aromatic stretching system 

(C=C) str., while the 
1
H-NMR spectrum showed 

the following signals (t, 1.40-1.47, CH3), (q, 

4.34-4.2, CH2) and (m, 8.08-8.12, Ar-H) . 3-

Acetyl-9-ethyl carbazole(2) was obtained by 

reaction spectrum of compound(1) with acetyl 

chloride in presence of anhydrous aluminum 

chloride . The FT-IR spectrum of compound (2) 

showed weak bands at 3043 cm
-1

 aromatic (C-

H) Str. 2873 cm
-1

, 2931 cm
-1

 and 2970 cm
-1

 

aliphatic (C-H) str. of (CH3) acetyl group, the 

appearance of the characteristic absorption band 

at 1662 cm
-1

 which due to the carbonyl group, 

while the 
1
H-NMR spectrum showed in figure 1, 

(t, 1.40-1.47, CH3), (q, 4.34-4.2, CH2), (m, 8.08-

8.12, Ar-H) and (s, 2.0-2.5, CH3).The 

condensation of compound (2) with a ppropriate 

aromatic aldehydes such as benzaldehyde, o-

methoxy benzaldehyde, p-nitrobenzaldehyde, p-

chloro benzaldehyde, p-bromo benzaldehyde, p-

dimethyl amino benzaldehyde, 2, 4-dihydroxy 

benzaldehyde and cinnamyl aldehyde in 

presence of 1% NaOH afforded the 

corresponding oxypropene carbazole derivatives 

(3a-3h).The FT-IR spectrum, figure 2- shows 

the presence of C=O band at (1700-1660)cm
-1

 

and C=C band at 1600 cm
-1

, while the 
1
H-NMR 

spectrum shown in figure 3, (t, 1.40-1.47, CH3), 
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(q, 4.34-4.2, CH2), (m, 8.08-8.12, Ar-H) and (s, 

1.7-2.3, -CH=CH-). Table 1- represent the 

physical data of prepared compounds (3a-3h). 

Characteristic bands of FT-IR spectra of 

compound (3a-3h) are listed in Table 2. The 

cyclization of (3a-3h) with hydrazine hydrate, 

phenyl hydrazine and guanidine carbonate gave 

the corresponding pyrozolyl (4a-4h), pyrozoline 

(5a-5h) and pyrimidine (6a-6h) derivitavies 

respectively. The appearance of N-H streaching 

band and disappearance absorption band of a 

carbonyl group (figure 4, 5) was attributed to the 

formation of these derivatives .Interaction of 

(3a-3h) with hydrazine under suitable conditions 

give a variety of pyrazolines (4a-4h). The FT-IR 

spectra showed absorption bands for (C=N) at 

(1570-1647) cm
-1

 Table 3 represent the physical 

data of compounds (4a-4h). Characteristic bands 

of FT-IR spectra of compounds (4a-4h) are 

listed in Table 4. Phenyl hydrazine hydrate 

reacted with (3a-3h) in ethanol in the presence 

of piperidine giving N-phenyl pyrazoline (5a-

5h). The FT-IR spectra showed absorption bands 

at (1550-1612) cm
-1

 (C=N). Table 5- represent 

the physical data of compounds (5a-

5h).charecteristic bands of FT-IR spectra of 

compounds (5a-5h) are listed in Table 6. 

Reaction of (3a-h) with quinidine hydro 

carbonate in the presence of aqoues NaOH to 

give 2-amino pyrimidinyl (6a-6h). Table 7- 

represent the physical data of compounds (6a-

6h). Characteristic bands of FTIR spectra of 

compounds (6a-6h) are listed in (Table 8): 
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      3-Acetyl-9-Ethyl Carbazole

3-(Oxyalken-1-yl)-9-Ethyl Carbazole derivatives (3a-h)

9-Ethyl Carbazole

3-(5-Aryl-4,5-Dihydro-3-Pyrozolyl)

9-Ethyl carbazole  derivatives (4a-h)

2-(1-Phenyl-5-Aryl pyrozoline-3-yl)

9-Ethyl carbazole derivatives (5a-h)

2-(2-Amino-6-Aryl-4-Pyrimidinyl)

9-Ethyl carbazole  derivatives  (6a-h)

HCO
3  in Ethanol aqouse NaOH

Guanidine

(1)

(2)

 
 

Where (Ar) is: 

 

a)                               b) 

OCH
3

  

c) 

NO
2

                             d) 
Cl

 

e) 
Br

                               f) 

N

CH
3

CH
3   

g) 
OH

HO

                          h)  

 

 

 
Scheme (1) 
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Figure 2- FT-IR spectrum for compound (3a)  
 

 
Figure 3- H

1
-NMR spectrum for compound (3b) 

 

 
Figure 4- FT-IR spectrum for compound (4c) 
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Figure 5- FT-IR spectrum for compound (5f)  
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