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ABSTRACT

N-acylation of 1,2,3,4-tetrahydrocarbazol e was carried out by grinding Sub-
dtituted 1,2,3,4-Tetrahydrocarbazoles(1-3) in presence of anhydrous potas-
sium carbonate with a mortar and pestle. The mixture was swirled with
acylating agents and stirred with DMF at 0°C -5°C results faster reactivity

and improved the yield of products (4a-i).
© 2009 Trade Sciencelnc. - INDIA

INTRODUCTION

Inthe recent yearsmuch interest hasbeen seenin
N-substitution of various type of Hetero-armoatic
nucleus, mainly dueto their promising pharmacol ogica
activities. A morenumber of N-substituted heterocycles
such asmicroconazol e, ketoconazol e, genaconozoleand
bifonazol e have gained uniqueimportance dueto broad
spectrum of pharmacologicd activity™. N-acylation of
heterocyclic compoundsbearing an acid hydrogen atom
to nitrogen likeindoleisgeneraly accomplished by the
treatment of these compoundswith baseand acylating
agents. Sincetheindolyl anion exhibit ambident behav-
ior asnucleophiles, substitution can occur ether at car-
bon or nitrogent?. Generaly, nitrogen substitution pre-
dominateswhen the cationissodium or potassumion,
carbon subgtitution awayspredominatewith cationslike
lithium or magnesiumwhich aretightly bound to nitro-
gent®. Thereare numerous computational procedure
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like Microwaveirradiationg”, and ultrasonicirradia
tiong®, methodol ogy have d so been devel opedin prepa:
ration of N-substituted heterocycles; reported with
longer reaction time. The N-Substitution of indole moi-
eliesarechalengingtask, astheindolenitrogenisnon-
nucleophilic. Though PTC conditionshavebeenreported
asmoreadvantagesin termsof mildness of conditions,
yield and convenience®, thereisan expectancy of short-
ening thereaction timeand freefrom limitation rel ated
to PTC system. In many instance,the N-Subgtitution of
heterocycles had been reported with poorer perfor-
mance: longer reactiontimeand unsatisfactory yield™.

Thelate 1980’sthere hasbeen shownaninterestin
conducting the solid state reactions (iein absence of
solvent, on asolid support with or with out catalyst)
whichreved sseverd featureslike: reduced pollution,low
costs, smplicity in processand handling of thereaction.
Thesefactorsarehighly subgtantid intheindustrid prac-
tice. Todaand coworkershavereported numeroussolid
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TABLE 1: N-acylation of 1,2,3,4-tetr ahydr ocar bazolesunder
solid grind methodology

> . o, Reaction
S carbosonl gring  Product (ad) 0 time
©\—/© 9g? 10°
! :/\: :\/: 78" 480"
COCH2C|
©|\_/I© 92?2 18°
, L)
\ 67° 120°
K COCH3 4~y
(- @I\_/IO o 1
3 ©\_/© N
N b d
K COCHZCH3 4c 62" 240
2!
4 ;: ::/\ NO 78" 240°
NO ZCOCH2CI
2
4d
O,N 86*  10°
ON | |
5 \gm N b d
N NO 61" 120
NO, K 2 cocH
de
O2N O2N 852 18°
6 [ \ ' |
N b d
4N No, COCH,CH, 66" 180
sco\©\_/© HCO 94*  16°
7 b d
(49) COCHZCI 82" 240
H3CO 3CO\©\—/© 922 10°
(4h) (‘:OCH 76 180
HsCO 300©\_/© 86" 12°
C\—/O ’ 71°  300°
COCHZCH3

aPer cent of the product when the reactions were carried out by
employing solid grind of 1,2,3,4 —tetrahydrocarbazoles with
anhydrous potassium carbonate, "Percent of the product when
the reactions were carried out by refluxing the reactant in DMF,
‘Reaction time when the reactions were carried out by employ-
ing solid grind of 1,2,3,4 —tetrahydrocarbazoles with anhydrous
potassium carbonate, ‘Reaction time when the reactions were
carried out by refluxing the reactant in DMF

statereactionsin order toimprovetheyield®. It was
found that the solid grind methodology usudly leadsto
faster and cleaner process. Therefore we decided to
exploretheuse of solid gird methodol ogy for N-acyla
tion of tetrahydocarbazolesto increasetheyield. In

thispresent communication, we described that the solid
grind methodol ogy for N-acylation of 1,2,3,4-tetrahy
drocrabazol es shorten thereaction timeand improved
theyield of products.Solid state N-acylations occurs
moreefficiently than doesits solution counterpart.

RESULTSAND DISCUSSION

Theresultsin TABLE 1 show that the reactions
proceeded with fast reactivity and highyield. Our in-
vestigation showed that the reactions proceeded rap-
idly insolid grid methodol ogy than refluxing thereagents
insolvent. Verity of 1,2,3,4-tetrahydrocarbazoleswere
ground with anhydrous potassium carbonatein mortar
and pestlefor about 15 minutesand swirledwithacylating
agents(chloroacetyl chloride, acetyl chloride, Propinoyl
Chloride) in round bottom flask since the acylating
agentsaremoretoxicand corrosive. Finaly, DMFwas
addedinthereaction mixtureand stirred at 0-5°C.Upon
stirring theliquid reaction mixtures, becamepasty and
dummy at the different reactiontime(shownin TABLE
1).Thissemisolid residue was washed with excess of
water and filtered and dried under anhydrous magne-
sium sul phate. These compoundswere eval uated by
spectral andysis.

We also prepared these compounds by applying
conventional reflux methodology with 1,2,3,4-
tetrahydrocarbazoles and potassium carbonate and
acylating agents. Theresultsweretabulatedintable-1.
Infact, asimilar substitution reactionsunderwent fast
and gavemoreyidd by applying solid-grind methodol -
ogy .

According to common knowledge, the gprotic sol-
vent dissolve the base potassium carbonate chiefly
through their bonding to the potassium cation and re-
|eases carbonate anion to generate carbazolyl anion
which in turn attacks acyl chlorides of acylating
agents.However, 1,2,3,4-tetrahydrocarbazolesgrind
with potassium carbonatein mortar and pestle would
produce potass um carbazolyl complex sincehost-guest
complexation are rapid in solid state reactions. In
fact,the DMF solvates|oosdly held potassiumion from
potassium carbazolyl complex and increasesthe nu-
cleophilicity of carbazolyl anionwhich could makesthe
attack of acyl chloride of acylating agent easier. It was
discovered that generation of potassium carbazolyl an-
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(i)anhyd. R,
2CO3

grinding

OB

()RCOCI R
Swirled ||
(i)DMF N
00C-50C R, COR
(4a-i)

1R;=R,=H 2.R;=R,=NO, 3.R;=OCH3:R,=H
4a. Ri=H ; R,=H ; R=CH,ClI
4b. Ry=H ; Ry=H ; R=CHjy
4c. Ri=H ; Ry=H ; R=CH,CH;
4d. R;=NO; ; R;=NO, ; R=CH,CI
4e. R;=NO,; R,=NO, ; R=CH;
4f. R1=NOy; R»=NO,; R=CH,CHg
49. R;=0CH3; Ry=H ; R=CH,ClI
4h. R;=OCH3z; R,=H ; R=CHj,
4i. Ry=OCHj; Ry=H ;R=CH,CHj
SCHEME 1: N-acylation of 1,2,3,4-tetr ahydr ocar bazoles
under Solid grind methodology

ionin solid state grind showsremarkable acceleration
effect onthe acylation of carbazoles. Whilethispro-
cess could completed within 20 minutesin DMF. The
same reaction was rather tediouswhen applying con-
ventional methodology. The disappearance of N-H
bandsat 3410cm*for 1,2,3,4-tetrahydrocarbazolesand
appearance of astrong band at 1705cn for carbonyl
stretching conformed the N-acylation of 1,2,3,4-
tetrahydrocarbazol es. The disappearance of N-H peak
at 10.8 a so confirmed the N-acyl ation of carbazoles.

EXPERIMENTAL

Generd Acetyl chloride,Chloroacetyl chlorideand
Propinoyl Chloride (S.D.Fine Chemical, India)were
purchased from commercia sourcesand used assuch.
The1,2,3.4 -tetrahydrocarbazoles 1-3 were prepared
by using fischer-indolization methodology!®. IR (KBr)
spectrawererecorded on aPerkin Elmer 883IR spec-
trophotometer. 'H NMR spectra on jeol GSX 400
(400MHz) NMR spectrometer. Mass spectra were
recorded using Joel GC mateand MAL-DI-TOF LD.
Elementd analysiswere performed with HeraeusCHN
rapid andyzer.Column chromatography was performed
using slicagd (100-200mesh).

= Fyl) Paper

General procedure for the preparation of N-
(acetyl)1, 2, 3, 4-tetrahydr ocar bazoles (4a-i)

A mixtureof 1,2,34-tetrahydrocarbazole (1g) and
anhydrous potassium carbonatewas ground in mortar.
The solid grind was added to the acylating agents
(2mmol)in 250ml round bottom flask and swirled for
few minutes. ThenthemixturewasstirredwithDMF at
0-5°C for 30-45 minutes. Theresiduewasfiltered off,
washed with excess of water and crystallized from
ethylacetateto give (4a-i) (SCHEME 1).

(4a) : N-(chloroacetyl)-1, 2, 3, 4-tetrahydrocarbazol e:
IR (KBr): 3069,2925,2855,1705,1228 'HNMR
(400MHz,CDCI,) 6: 1.58-1.62(4H, m,)2.34-
2.47(2H,t) 2.59- 2.73(2H,t,), 4.45(2H,s),8.37-8.42(m,
ArH)Ana. Calcd.: C,67.88: H,5.70: N,5.65. Found:
C,67.80: H,5.78: N,5.16; MS(El):m/z: 248.08[M+H]*
(4b) : N-(acetyl)-1, 2, 3, 4-tetrahydrocarbazole: IR
(KBr): 3070,2860,2866,1702,1225 'HNMR
(400MHz,CDCl,) 6: 1.58-1.62(4H, m,)2.20 (3H,9)
2.34-2.47(2H,t) 2.59- 2.73( 2H,t,), 8.37-8.42(m,
ArH), 8.58 (NH,1H).And. Calcd.: C,78.84: H,7.09:
N,6.57.:Found: C,78.64: H,7.12: N,6.45; MS(EIl):m/
z:214.42 [M+H]*

(4c) : N-(propionyl)-1, 2, 3, 4-tetrahydrocarbazole: IR
(KBr):3054, 2942, 2854, 2842, 1708, 1233 HNMR
(400MHz,CDCl,) 6: 1.58-1.62(4H, m,) 1.07(3H,1),
2.34-2.47(2H,t)2.44(2H,q) 2.59- 2.73( 2H.t,), 8.37-
8.42(m,ArH), 8.58 (NH,1H). Anal. Cacd.: C,79.26:
H,7.54: N,6.16.:Found: C,79.58: H,7.65:N,6.23;
MS(El):m/z: 228.03 [M+H]*

(4d) : N-(chloroacetyl)-6,8-dintro-1, 2, 3, 4-
tetrahydrocarbazole: IR (KBr): 3111, 2938, 2845,
1708, 1635, 1519, 1228 '"HNMR (400MHz,CDCl,)
8:1.58-1.62(4H, m,)2.34-2.47(2Ht) 259- 2.73 (2H,t,),
8.37-8.42(m, ArH), 8.58 (NH,1H). And.calcd.: C,
49.79: H,3.58: N,12.44.:Found: C,49.76: H,3.32:
N,12.20; MS(El):m/z: 338.15[M+H]*

(4e) : N-(acetyl)-6,8-dinitro-1, 2, 3, 4-tetrahydrocar
bazole: IR (KBr): 3102, 2880, 2858, 1710, 1688,
1520, 1225'HNMR (400MHz,CDCI,) &: 1.58-
1.62(4H, m,)2.34-2.47(2H,t) 2.59- 2.73( 2H t,), 8.37-
8.42(m, ArH), 8.58 (NH,1H). Anal.calcd.: C,55.45:
H,4.32: N,13.86.:Found: C,55.34: H,4.12: N,13.56;
MS(El):m/z:304.32 [M+H]*

(4f) : N-(propionyl), 6,8-dinitro-1, 2, 3, 4-tetrahydro
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carbazole: IR (KBr):3108, 2935, 2825, 1706, 1618,
1540,1244 *"HNMR (400MHz,CDCI,) &: 1.58-
1.62(4H, m,)2.34-2.47(2H,t) 2.59- 2.73(2H.t,), 8.37-
8.42(m, ArH), 8.58 (NH,1H). Anal.calcd.: C,56.78:
H,4.76: N,13.24.:Found: C,56.57: H,4.63: N,13.55;
MS(El):m/z: 318.20[M+H]*

(49) : N-(chloroacetyl)-6,methoxy-1, 2, 3, 4-
tetrahydrocarbazole: IR (KBr): 3034,2928,2845,
1712,1216 *HNMR (400MHz,CDCl,) &: 1.58-1.62
(4H,m,)2.34-2.47(2H,t) 2.59- 2.73(2H,t,), 8.37-8.42
(m, ArH), 8.58 (NH,1H). Anal. Calcd.: C,64.87: H,
5.81: N,5.04.:Found: C,64.52: H,5.46: N,5.23: MS
(El):m/z: 278.19M+H]*

(4h) : N-(acetyl)-6,methoxy-1, 2, 3, 4-tetrahydro
carbazole: IR (KBr): 3024,2858,2846,1701,1220
'HNMR (400MHz,CDCl,) 6: 1.58-1.62(4H, m,)2.34-
2.47(2H,t) 2.59- 2.73(2H,t,), 8.37-8.42(m,ArH), 8.58
(NH,1H). Anal. Calcd.: C,74.05: H,7.04: N,5.76.:
Found: C,74.34: H,7.62: N,5.53.; MS(El):m/z:
244 52[M+H]*

(3i) : N-(propionyl)-6,methoxy-1, 2, 3, 4-
tetrahydrocarbazole: IR (KBr): 3180, 2830,2872,
1704,1253 '*HNMR (400MHz,CDCl,) &: 1.58-1.62
(4H, m,)2.34-2.47(2H,t) 2.59-2.73(2H.t,), 8.37-8.42
(m, ArH), 8.58 (NH,1H). Anal. Calcd.: C,74.68:
H,7.44: N,5.44.:Found: C,74.43: H,7.52: N,5.20. MS
(El):m/z: 258.30[M +H]*

CONCLUSION
In conclusion, N-acylation of 1,2,3,4 tetrahydro
carbazoleswascarried out in good yieldsusing solid
grind methodol ogy. The present procedureiscarried
out inashorter reaction timeand cleaner process.
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