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A b s t r a c t 
Λ convenient new synthesis of 2-amino-5 ,6-dihydro-4-(3 \4 ' -methylenedioxy)phenylpyr imidol4 ,5-

n]carbazoles 3 by the base catalysed reaction of 2- (3 ' .4 ' -methylenedioxy)benzyl idene- l -oxo-! ,2 ,3 .4-
tetrahydrocarbazoles 2 are described. The plausible mechanism for the formation of compounds has been proposed. 

I n t r o d u c t i o n 

Research carried out in recent years showed that carbazoles exhibit significant and diverse biological 

activities'"5. These alkaloids show definite ant i tumour characteristics. However a major drawback in using these 

classes of compounds as drugs is their notorious insolubility in water. This makes it extremely difficult to administer 

the drug in intravenous form. However , incorporat ion of amino groups into these systems will enhance the 

hydrophil ici ty of the molecule and therefore enhance its water solubility' ' . In addition to this, a large number of 

reports are available in which heterocyclic pyr imidines especially with a amino group have pharmacological as well 

as chcmotherapeut ic properties7 . Hence based on the above ment ioned facts we decided to synthesis some new 

pyr imidocarbazoles with amino group. 

In achieving our target we opted l -o . \o- l ,2 ,3 ,4- te t rahydrocarbazoles as precursors. Mixed aldol reaction* of 

8-n ie thyl - l -oxo- l ,2 ,3 ,4- te t rahydrocarbazole J a with 3 .4-methylenedioxybenzaldehyde under basic condition gave 8-

methyl-2-(3 ' ,4 ' -methylenedioxy)benzyl idene-1-oxo- l ,2 ,3 .4- le t rahydrocarbazole 2a. The 111 spectrum exhibited a 

sharp and strong absorption band at 1652cm'1 characteristic of (χ,β-imsaturaled carbonyl group and a band at 3267cm 

' ascribable to NH group. The disappearance of C2 proton signal and the appearance of benzylic proton signal at δ 

7.71 in its ' i l - N M R spectrum proved mixed aldol reaction of J a with 3 .4-methylenedioxybenzaldehyde to give 2a. 

The C* and C 4 methylene protons resonated as two multiplels at δ 3.07 and δ 3.25 respectively while that of methyl 

group and carbazole NH as a singlet at δ 2.52 and as a broad singlet at δ 8.84 respectively. The 0 - C I I 2 - 0 - proton 

appeared as a singlet at δ 6.02. Further, it exhibited a multiplet at δ 6 .86-7.69 which was accounted as resonance of 

six aromatic protons. The elemental analysis was compat ible with the molecular formula C 2 |H | 7 NO< (Scheme-!) . 

Scheme-! 

ale. K.OII 

1 . 2 a : R 3 = C H 3 , R 1 = R 2 = H 
b : R 2 = C H 3 , R 1 = R 3 = H 
c: R 1 = C H 3 . R 2 = R 3 = H 
d : R , = R 2 = R 3 = H 
o: R , = CI, R 2 - R 3 - l l 
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Further, treatment of 8-meth>l-2^3\4'-niethylenedioxj')benz>lidene-lK)xo-l,2.3,4-teti^ydrocartoazole 2a 

and guanidinc nitrate with sodium methoxide in ethanol at 90°C for 36 hours afforded 2-amino-10-methyl-5.6-

dihydro-2^3\4'-methylenedio\7)phen>ip)Timido[4.5-o]carbazole 3a in 66% yield after purification over silica gel 

column. The IR spcctrum showed 3 prominent absorptions at 3387, 3306. and 3188 cm'1 which were assigned to 

three different N-H strechings . In the proton NMR spectrum, the proton integration revealed the ratio of the amino 

and imino forms to be 2:1. The two broad singlets at δ 5.31 and δ 10.49 corresponding to N,-H and C :=NH of imino 

form and a broad singlet at δ 6.65 corresponding to amino form respectively. Further, two multiplets were observed 

at δ 3.01 and δ 3.41 which correspond to C* and C6 protons.Two protons of methylenedioxy group appeared as a 

singlet at δ 6.10. an aromatic cluster between δ 6.99 to δ 8.22 corresponding to 6 protons, a broad singlet at δ 9.10 

corresponding to indole NH were also observed The elemental analysis was compatible with the molecular formula 

C;;H]HNJO; (Schemc-II). A scries of similar reactions were carried out with 2-arylidenc-l-oxo-l.2,3.4-

tctrahydrocarbazoles 2b-e and similar results were obtained were obtained. The peaks at m/e 340, 313, 356. and 324 

arc obtained by the loss of neutral molecules like CK, HCHO. etc. as depicted in the mass fragmentation pattern 

(Schcmc-IV) 

SCHFMF-TT 

2 . 3 a : R 3 = CH 3 ,R i = R 2 = H 
b: R 2 = C H 3 , R 1 = R 3 = H 
c: R 1 = C H 3 , R 2 = R3 = H 
d. R ι = R2 = R3= Η 
e .R , = C l . R 2 = R 3 = H 

The following mechanism has been proposed 

group of guanidine nittate reacts with carbonyl group of 

jr the formation of pyrimido[4.5-a]carbazoles 3. Amino 

l-arylidiene derivative 2 to give the Schiff s base I, which 
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subsequently will undergo intramolecular 1,4 - Michael type addition followed by ariel oxidation and imino-amino 

tautomerisation to afford the product 3. 

Scheme-ITI 

OMe 

NH, 

Ν 
H H O N N — C = N H 2 Η 

n h 5 

BH 

1.4 Micheal 
Type Addition 

NH 

NH2 
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Scheme-IV 

Mass fragmentation pattern of compound 3a 

tiv'e 299(4.0%) 

CM, 

nv'e 194(2%) 

582 



Van J a n a and K . J . R. Prasad Ηeterocyc/ic Comm unications 

cs 2 
Ζ 

"θ, 

5 -< es 
Ο 

3 .2 

•a I 
ο £ 

2 £ 

2 β 

os 

Ή 

c 
υ 

£ 

ε =3. s 

-a 
s 
3 
a 
ε 
ο 

u 

SC Χ 
r>J CN 
Vi X (Λ 

υ 
Ο u Ο 
ο νΟ 

y' 

I 5 
Χ I τ 

u X U 

χ (/) χ 
CS fN 
ε r- ε 

"Κ K τΡ 
rsi IN 
m X ΓΛ 

ο 

£ ΐϊ Χ 
ε 

Ο ο Ca υ 

a: CS χ 
<Ν τ* (Ν 

ε ο 
ε 

-τ-

ζ 
ε 

αί 
ο ρ 

ο 
ο rn 

/•"ν κ 
β 

ο 
sc 
ο I υ 

Χ • I 
U -i Χ 6 

ό χ 
r̂  η ι/) m 
vi Λ (Λ 

ri U rr οί 
»Al Γ) χ t 
ΓΜ W 00 fN 

Γ*·. ΓΝ Ο m C*~i rs —> so \0 — 
ο — I (N1 Ο — fN r- rη iN Ο Os 

ο ν, -f· νΟ 4 vC -ί- -f 00 n*i fi 
I- ο ο ο r- ο Ο t— ο c Ο C Ο 

r- ΓΝΙ t-- Γν» r» 95 —< Ov — 00 .—• — C-4 1—· (Ν —' (Ν CTN f» 1- CS Ο Ο; 
VD Ί- »ri ο vi -ί- 00 -t· fn 

c Ο Ο ο r- c -r Ο ο Ο Ο ο 

Ο Ζ U X Ζ CJ Χ Ζ U Χ Ζ υ Χ Ζ 

Ö 

Ö ό ö 6 Ο 
Ζ Ζ ζ ζ Ζ 

Χ X χ χ 
— ff, 

u υ υ υ U 

f. m m 
Γ", m m m 

ι— iN •t m m m -Ο 
ο 1/" «η •f \0 -t •η -t fN m 
fN \o fN Ο CN <N fN Ό 
m m m 

r>i t Ov 00 
oc 00 00 Γ--

f̂ t oe m m Os 
•t v-i 00 νΟ 

c 
ο 

•a 
& 
ο 
j 

x> ra 

£ 
ο 
U 
u 
ο 
c 

c 
ο 

T3 
C 

a 
6 « 

3 C 
u . 

u 

•S « 
S 2 
< g? 

ω Κ 

4 S Ο ο 
_ ε 
ο 

5 Ό 
« Ü 
Ευ 

8 
3 fc 
Ο ο 
ο y 
Ο ÜJ 

α. « 

u 
ο-

ο y 

8 1 
2 1 
Ö οΟ 
ε ,ε 

Ξ 3 Β >-
'3 a 

ο 
£ ε 
_ Ο 
TJ 

I ä 
ο «> 

ι ι ϊ 

ο ο θ £ 

δ y & 8 

— u ° 2 

—1 Ξ π 
ο 3 e 
" 5 χ ι 3 

2 ο > OS ο £> c 

E g 
3 9 .a -S 

•a 52 S. Ö 
S fi a a 
ε ^ 5 " 

2 ö § ο 
^ ü Ö £ 
03 ~ 2» 

ο = > C 
ο Crt 

•α Ό ο Η 
ω ω -g C. 

T2 Έ " 
Ο Ο OS 

« 1 OS öS co Ζ 

583 



Vol. 9, No. 6, 2003 A Convenient synthesis of functional ised pyrimido[4,5-a]carbazoles 

<"1l 

ο 
Ν a 

-D 
L-
Ο 
α ι i n 

V 
ο 

- ο 

ε 
' C 

>ν 
C 
<υ 

JC Ο. 
^ 
χ 
ο 

- 5 ω 
c — 

W 
ε ι 

rn 
ι 

ό u· 
- α 

• 5 1 
\D 
i n 

ι 
ο 
C 
ε ca 

Ο 
2 
Ό 

u 
υ 
ο . (Λ 

Ό 
C 
C3 

Ο 
(Λ >> 

CU 

r-i 
u 

JD 
C3 

OS 
S 
Ζ 
X 

73 
Ζ 

=> 2 ' 3 
Ο C 

2 . 2 

ο 
p 2 

2 J 

BS 

g , •α 

8 

8. 
ε 
ο 

U 

- , X Ul rk — 

= ζ 

3-

ε 

ΓI , 

iy. I 

ι υ 

— χ 

Χ -

«·. ο 
I -υ ο 

I ο 
r-, -σ 
ι/ί Ρ 

•τ- Ο — Ρ 
= ε 

Ρ S 
5 ζ 

= S Ί . 
E o e U 

NO NO 

•ύ 5 

U I 

= Α ΓΜ Q 
S λ 
ι/-, <Ν 

1Λ ^ 
β ο 
«Ν .ρ 

Χ ο 
ο Ρ 
i ε 

ε ο « ο 
I « 
ο ei 
έ χ 
00 'U r - CJ 

OS 00 00 Ο \0 00 - t Γ-Γ̂ . OC Ο (N 00 —• r-1 t— ο ί - υ-t ν , οο r .̂ 
_ -ί- _ «/S Μ •t vi ο t ' t t 

ο r - ο Γ- ο — t - Ο vO Ο 
^ 

- t c f-. t „ • t Ο ON OS 00 <N CN 
cv —• σ! .—< t - -ί- vp t 00 fN 
3;' 1 -τ _ • t V) c - r vi - r ΓΛ -r 

— ο — ' t - Ο —' t - ο vO C 
u - 2 Ο Χ ζ U Χ Ζ U I ζ U a : ζ 

ο ό ' ό ' 
Ü 

ο Ο ό ' ό ' ό ' 
Ζ ζ Ζ Ζ ζ Χ 30 * «c 
£ 3C I Χ DC 

u U U ü Ο 

ο ο ο \ο r- Ι-- Ι - in Γ*-, m ΓΛ m 

Γ- \D 00 σ\ _ ο 00 CN NO ο ON r - NO 
ΟΟ Ο 00 r - Ο 00 00 ο σ· -τ Γ— Ο NO m m m ΓΛ ΓΛ — m rs) 
ΓΛ Γ*") m m ΓΟ ΓΊ m m r̂ i m 

OS 
ο 

8 
C. 

υ 
C U 

υ c 
3 

cz c 
03 ίΛ 
2 " 
I = 
u J3 

υ —.· ^ 

ο 

Ε-ο 

Έ ο 

6 8 . 
Ο 

u LL. ( i . 
Λ 53 ο 
>•3 S 5 Ο I 
ÜJ S £ 

< £ £ 
ω - s 3 

u 3 
5p 5 I ~ ΙΛ J3 Ο S 

_ 5 
Ά ρ 
Έ 1 

? I 
Ο ΟΧ) 
Ε e 

m W5 U 3 

I I 
£ ε ^ § 

I I 

ϊ ΐ 
. . ω μ-
ο _ο u. 
5 ^ 9 
Ι <3 * 
2 = χ 

c a *Λ "2 CH 
" § c Λ -Γ3 

s 
Ο 
f r 
Q 

? 73 Η 

ο > 
α ρ ο Ο 
is -π 

_ ε ο 

e ΰ Τ! Ε υ " 
= t: Έ 

-Η ο ρ ο υ Ο 
5 c Ü ο 3 OS 

-σ ο u 
u Κ 1 
Έ Μ 1/1 
ο os υ 'S S u s <ί 

Ε . Λ Ζ 

ω 
OL. 

584 



Τ. Vandana and K.J.R. Prasad Heterocyclic Communications 

Experimental 

2-(3\4'-Methylencdioxy )benzy lidene-1 -oxo-1,2,3,4-tetrahydrocarbazotes 2 

A mixture of respective 1-oxo-1.2,3.4-tetrahydrocarbazole (I, 4 mmol) and piperonal (4 mmol) was 

treated with 4% ale KOH (15 ml) and was stirred for 48 hours at room temperature. The precipitated crystalline 

product was filtered off and washed with 50% ethanol. A further crop of condensation product was obtained on 

neutralisation with acetic acid and dilution with water. The products were crystallised from methanol. 

2-Amino-5,6-dihydrt>-4-<3\4,-methylenedioiy)pbe«ivlpy 3 

A solution of sodium methoxide was prepared from sodium (2 g) and methanol (10 ml). To this 10 

ml ethanol was added and then maintained on a water bath until a homogenous solution was formed. To this, the 

respective 2-(3 '.4'-methylcnedio\-y )benzylidene-l -oxo-1,2,3,4-tetrahydrocarbazole (2, 0.001 mol) and guanidine 

nitrate (0 01 mol) was added and refluxed for 36 hours. The excess solvent was boiled off and was poured into 

crashed ice The precipitate was washed with water and dried, which was purified by passing through a silica gel 

coloum and eluting with pet.cthcr-cthyl acetate mixture (75:25) 
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