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ABSTRACT

The present work describes the use of phase transfer catalyst (PTC) for
the synthesis of several heterocycles derived from secondary amine and
different dihalides using TBAB (tetrabutylammonium bromide) as PTCs.
Reaction of aminewith dihalides suffered from the condensation. Utilizing
a solid potassium carbonate as base and TBAB as PTC proved to be the

KEYWORDS

PTC,
TBAB;
Dihalides;
Amines;
K,CO,.

best reaction conditions for amines and dihalides, which showed 100%
conversion of secondary amine to the corresponding tertiary amine. The
constitution of the products has been supported by element analyses, IR,
NMR and Mass spectral data. To explore the role of PTC, we carried out
modifying the catalyst nature and structure, temperature effect, different
solvents and varying the concentration of the reactants and catalysts.

© 2013 Trade Sciencelnc. - INDIA

INTRODUCTION

Phase-transfer-catal yzed reactionsare some of the
most environmentally-friendly processesin synthetic
organic chemistry dueto their smplicity, mild condi-
tionsand high cost performance. Particularly, chiral
guaternary ammonium salts have been recognized as
powerful asymmetric phase-transfer catalysts (PTCs)
since Dolling and O’Donnell independently reported
their pioneering studies?. Thiazineand itsderivatives
areimportant pharmacophorewhich give protective
effect against endotoxin shock in mouse®, glycine-
NMDA receptor antagonistsil, beta-adrenergic
blocker and activators of ATP sensitive potassium
channelg9. Itsfield of gpplication aso extendsto anti-
cancer!™, anticonvul sant’®, antimycobacterid!®, andge-
sic, anti-inflammatory™*®, antibacteria and antifungal ™

uses. Rhodaninederivatives have proven to be attrac-
tive compoundsdueto their outstanding biologica ac-
tivitiesand have undergone rapid devel opment asanti-
convulsant, antibacterial, antiviral and antidiabetic
agents*?, At thesametime, rhodaninederivativeshave
been reported also as Hepatitis C Virus (HCV) pro-
tease inhibitorg®® and used as inhibitors of uridine
diphospho-N-acetylmuramate/L-alanine ligasel.
Therefore, thesynthesi s of these compoundsisof con-
siderableinterest. 3-methylindol e has been shown to
bean attractant to gravid mosquitoesinboth field and
laboratory conditions. Because this compound is
present infeces, it isfound in combined sewage over-
flows (CSO) as streams and lakes containing CSO
water have untreated human and industrial waste.
Knowledge of thisattractant makes CSO sites of par-
ticular interest when studying mosquito-borne diseases
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such aswest Nilevirug™.

Phasetransfer catalysisisoneof the unique cata-
lytic phenomenawhich arewell explored and docu-
mented by numerous PTC researcherd’¢8, Hence, here
wereport the use of solid sodium hydroxideand solid
potass um carbonatewith tetrabutylammonium bromide
for condensation of secondary aminewith oxalyl chlo-
ride (Scheme 1) and condensation of secondary amine
with succinyl chloride (Scheme 2) to synthesizeakane
dionederivativeswithlow concentration of baseat very
short time. Our objective wasto devel op the process
andto exploretheroleof PTC inthese heterocycles
syntheses (>90% yield) using simple nonpol ar solvent
(toluene) which can beeffortlessy removed by straight
forward vacuum evaporation. We havead so examined
variouseffectssuch asdifferent reactantsand catalyss,
solvent effect, temperature effect, stirring effect and
varying the concentration of reactantsand catalysts.

EXPERIMENTAL

The phasetransfer catal ytic condensation was per-
formed in afour necked round bottom flask. First neck

O

ZJV\NH+ )j\/\[rCI K;COg TBAB  YVV\
v cl Water, Toluene

O 30°C

= Mjcroreview

wasfitted to stirrer, the second neck was connected to
nitrogen gas, thethird neck was connected to thermom-
eter pocket and fourth neck was used to load and re-
movethereaction mixture. Thetemperatureof there-
action vessal wasincreased by using anwater bath. In
atypica run, asuspension of substrate (secondary
amine) (0.02 mol), TBAB (0.003 mol), K,CO, (0.02
mol) in 25 ml of DM water and 50 ml toluene was
stirred at 30°C for 30 minutes and then alkyl chloride
(0.01 mol) was added dropwise with constant stirring
inthereactionmixtureat 30°C. Two different alkyl ha-
lidewereused for thereaction purposei.eOxayl Chlo-
ride (Scheme 1) and Succinyl Chloride (Scheme 2).
The progress of thereaction wasmonitored by TLC
Toluene

@)
N
2 NH + Cl cl
v
)
30°C

Scheme 1 : Condensation of secondary aminewith oxalyl
chlorideusing potassium car bonate, tetr abutylammonium
bromide, water and tolueneunder phasetransfer methodology
for thesynthesisof tertiary amine.

)\/\W\m

K,CO3,
TBAB

0
_>L\NJJ\Q/N€

Water,

Scheme 2 : Condensation of secondary aminewith succinyl chloride using potassium car bonate, tetrabutylammonium
bromide, water and tolueneunder phasetransfer methodology for the synthesisof tertiary amine.

(after 3 hrs) and a so andyzed by agas chromatograph
(HP 5890) equipped with aflameionization detector
and a capillary column (5% diphenyl, 95%
dimethyl polysiloxanegum, 0.25-mm thicknesswith 30-
mlong). The product wasidentified by GC/M S (HP-
(1800B) anaysi swhich showed 91-95% conversion
of substrate. After compl etion of reaction, thetoluene
wasdistilled out under vacuum at 45°C. Residue was
diluted with DM water and extracted with three con-
secutive portions (3<20 ml) of chloroform. The com-
bined organiclayerswerewashed well with DM water
and passed through sodium sulfate. Theorganic layer
was concentrated under reduced pressureto afford the
mixture of product and reactants. Pure solid product
was obtained by purification on asilicagel (60-120
mesh) column using ethyl acetate and n-hexaneasthe
eluentswiththeratioof 1:1.

Thee ucidation of the structure of the newly syn-
thesi zed compounds was done on thebasi s of spectral
analysis. Theisolated yield of product isexpressed as
thetotal amount of product obtained after i solation and
purification with respect to the substrate used.

RESULTSAND DISCUSSION

A. Westudied severd different systemsfor the prepa-
ration of certaintertiary aminesusng TBAB asphase
transfer catalystswith two solid bases (NaOH and
K,CO,) and secondary amines were condensed
with different akyl dihalidesat 30°C. Conversion
and sHectivity resultsareshownin TABLE 1.

B. Weexamined theeffect of temperatureon thereac-
tions. Thereactionwasperformed under solid-liquid
phasetransfer conditionswithtolueneasasolvent &
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four different temperaures Resultsaresummarizedin
TABLE 2. Thiswasindeed thecaseasshowninFg-
ure1 wherethemaximum conversonobtainedinre-

actionsispresented asfunction of temperature. We
can concludethat performing reactionsat low tem-
peraturewoul d decreasetheformation of impurity.

TABLE 1: Baseeffect of condensation of secondary amineand alkyl dihaildes

2° amine and oxalyl chloride

2° amine and succinyl chloride

Entry Base Time Conversion Selectivity Time Conversion Selectivity
(min) (%)° (%)° (min) (%0)° (%)°
1 K,CO5° 180 67 86 240 69 83
2 NaOH 30 53 62 30 51 65

aConversion of substrate is based on GC analysis
bSelectivity to tertiary amine

°The reaction condition: Secondary amine (10 mmol); dihalide (5 mmol); K,CO, (0.5 mmol); TBAB (0.5 mmol); water (5 ml);

toluene (10 ml); temperature (30 °C).

9The reaction condition: Secondary amine (10 mmal); dihalide (5 mmol); NaOH (0.5 mmol); TBAB (0.5 mmol); water (5 ml);

toluene (10 ml); temperature (30 °C).

TABLE 2: Sudy of reaction for alkyl chlorideat different
temperatures

2° amine and 2° amine and
oxalyl chloride  succinyl chloride

Time Conversion Time Conversion
(min)  (%)*  (min)  (%)°

Temperature
Entry  (°C)°

1 30 180 67 240 69
2 50 180 65 240 67
3 75 90 75 120 71
4 100 90 78 120 75

aConversion of substrate is based on GC analysis; *The reac-
tion condition: Secondary amine (10 mmol); dihalide (5 mmol);
K,CO, (0.5 mmol); TBAB (0.5 mmol); water (5 ml); toluene
(20 mi).

85 -

80

70 -

65

Conversion (%)

60

—#—Oxalyl Chloride

55 A ——Succinyl Chloride

50

20 40 60 20 100
Temperature-C

Reaction conditions: Secondary amine (10 mmol); dihalide (5

mmoal); K,CO, (0.5 mmol); TBAB (0.5 mmol); water (5 ml);

toluene (10 ml).

Figurel: Roleof temperaturein condensation of Secondary

aminesand alkyl dichlorides

C. Roleof solvent in novel heterocyclessynthesis
Thereaction in scheme 1 and scheme 2 hasbeen
sudied usngtwodifferent solventsnamey thehighly
polar dimethylformamide (Figure 2), and non-po-

lar toluene (Figure 3). In all the systems, TBAB
was used as catalyst. When the reaction was car-
ried out using DMF as sol vent without PTC (Fig-
ure2), the conversion of substratewasfound to be
18-20% at 3 h of reaction time. We attribute this
low reaction rateto thelow solubility of K.CO,in
DMF. When TBAB was used as PTC, the reac-
tion proceeded without any interruptionandat 4 h
of reaction time; we observed amaximum of 51-
54% conversion of substrate at high reactionrate
duetothetransfer of thebaseinto the organic phase.
No reactionwasobserved a al without PTC when
toluene was used as a solvent in the reaction of
scheme 1 and scheme 2, evidently dueto thein-
solubility of K,CO, intoluene. When TBAB was
used ascatayst, we did observe 62-66% conver-
sion of substrate at 3 h of reaction time. In both
solvents, thesdlectivity to tertiary aminewasfound
to be 76-82%. We redlized that performing the
solid-liquid phase transfer reaction in toluene has
themerit of easy separation of product becausethe
latter settlesdown oncethereactioniscompleted.
Hence we have chosen tol uene as solvent for the
rest of the devel opment and further studly.

. Theeffect of concentration of thePTC (TBAB)

In aseriesof runsthe concentration of the phase
transfer catalyst hasbeen varied from 0to 2.5 mmol
(Figure4). Theresultsclearly suggest that thecon-
version of thereactionisdependent on thecatayst
concentration in anon-linear way reaching satura-
tion at 0.45 mmol. Further increase of the concen-
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tration of catdyst did not affect theconversion. This
can berationalized by thelimited interfacial area
availableinthesystemthat cantransfer only certain
amount of anionsper unit time. Aboveaparticular
concentration of cataly<, further additionwould not

=
=]

——Without cataly st

V11 cataly st

Conversion (%)
< LO)J -

L.

o} 50 100 250

Time (min)
Reaction conditions. Secondary amine (10 mmol); dihalide (5
mmol); K,CO, (0.5 mmol); TBAB (0.5 mmol); water (5 ml);
DMF (10 ml) and temperature (30°C).

Figure 2 : Role of solvent in condensation of Secondary
aminesand alkyl dichlorides

150 200

75 -

——"\Vith cataly st
—l—=1Vithout catalyst

Convergion (%)
w
N

o

100
Time (min)
Reaction conditions: Secondary amine (10 mmol); dihalide (5
mmoal); K,CO, (0.5 mmol); TBAB (0.5 mmol); water (5 ml);
toluene (10 ml) and temperature (30°C).

Figure 3 : Role of solvent in condensation of Secondary
aminesand alkyl dichlorides

50 50 200

increasethesubstrate conversion any further.

E. Effect of substrate concentration (Secondary
amine)
Figure 5 showsthe effects of secondary amines
concentrations on therate of formation of tertiary
aminesunder identical condition to the previous
experiments. It isevident that the conversion lin-
early depends on the concentration of secondary
amines up to concentration of 22 mmol. Whenthe
molar ratio of substrate and alkyl dihalideswas
1.1, thereaction was not complete and we found

= Microreview

only 45% maximum converson. When startingwith
a2.2:1 molar ratio, rate of thereaction reached a
maximum and the conversion was found to be
76% with 88% selectivity to tertiary amines.

—+—Scheme 1

Conversio (%)
s
=)

—— Scheme 2

0.2 0.3 0.4

Cloncentration (M)
Reaction conditions. secondary amine (10 mmol), alkyl chloride
(5 mmol), K,CO, (0.5 mmol), water (5 ml); toluene (10
ml),temperature (30°C) and time (3 h).
Figure4: Effect of theconcentration of PTC in condensation
of secondary aminesand alkyl dichlorides

o] 0.1

100 -
90 -

(=) -
L=

—t—Conversion

Conversion (%)
»
=

0 0.5 1 L3 2 25 3

Concentration M
Reaction conditions: alkyl dihalides (5 mmol), K,CO, (0.5
mmol), TBAB (0.5 mmol), water (5 ml); toluene (10 ml),
temperature (30°C) and time (3 h).

Figure5: Influenceon theconcentration of secondary amine
in condensation of secondary aminesand alkyl dichlorides

F. Theeffect of steering speed on thereaction
At thefollowing stage the effect of steering speed
on conversion of the reaction has been studied
and theresultsareshown inFigure6. Ininterfa-
cial mechanism, therateof thereactionislinearly
dependent on stirring rate of thereaction mixture
from 50 to 2000 rpm whereas, in the extraction
mechanismitislinearly dependent up to approxi-
mately 500 rpmwhereit levelsoff. In our system,
above 200 rpm, theinitial rate reached amaxi-
mum with respect to stirring proving that the ex-
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"] s w0 traction mechanismistaking place.
o ‘ G Synthesisof tertiary amineswith different sec
E ondary amines
" After the successful studiesof the above conden-
a I sation reactionswe have devel oped proceduresfor
B | | the synthesis of tertiary amines based on the reac-
PR e tionsstudied in thiswork. The preparation of ter-

Reaction conditions: secondary amine (10 mmol), alkyl chloride
(5 mmol), K,CO, (0.5 mmol), TBAB (0.5 mmal), water (5 ml);
toluene (10 ml), temperature (30°C) and time (3 h).

Figure 6 : Condensation of secondary amines and alkyl

tiary amineswith various secondary aminesandthe
isolaedyiddindl theexamplesaregivenin TABLE
3. Thedetailed procedures are reported in the ex-

dichlorides perimenta section.

TABLE 3: Physical data of newly synthesized compounds
Condensation of secondary amines and alkyl dihalides to tertiary amines under PTC?

Entry Substr ate® Dihalide Product® R Yield (%)% m. p. (°C)
N la= CH3; 52 37-40
R—” n 1b= C,Hs 49 42-44
N S (o] o) /
/ = Cl (0] (@] N
N /
1 \ N N S
SN S N 5
N o 5 / lc=H 51 39-41
R N o
;/ o
N\ P R
N
/N \ 2a= CHj; 52 Semisolid
2b= C,H5 56 Semisolid
N s o
N
2 \ N\N
H 2c=H 58 Semisolid
R
3a= CHj 54 49-52
R
3b=H 52 55-58
o 3c=Cl 49 72-75
R S o ¢ o S> (@] 3d= Br 56 64-67
s N
N S
N cl ) I
3e= OCH3 60 62-64
o}
R
R 4a= CHj; 52 56-59
(0] 4b=H 53 53-56
R 4c=Cl 46 49-51
R s o o
cl > \ 4d= Br 50 48-51
s N
N s
N Cl
H 0 ﬁ
> 4e= OCHj; 55 53-55
R
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Entry Substr ate® Dihalide Product® R Yield (%)¢ m.p. °C)

COr X gfi@i L
COr 8NQ -

a1

(o]

(@]
0
fe) S
S al o %
7 /\/ I N 3 - 56. 64-67
SK N
S N O
H cl @)
s © %

[ee]

S ° o
cl S
| N - 60 39-41
cl
S H (6] 3
° 4
S

o)
a 0 O H3C
9 N \n)l\N - 60 62-64
cl 0 (@]
Hie CHj

N o
N )
0
H4C
O o 3
cl N
10 N - 61 49-52
cl
0o
H,C N o) CHj
H
0
R 1la= CHj 48 78-80
11b=H 51 85-87
(@] O
a o o 11c=Cl 52 88-91
R
1 I o N\H/U\ 11d= Br 50 67-70
N o
N o Cl (@] (e}
H 0 1le= OCHs, 49 72-75
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Entry Substrate® Dihalide

Yield (%) m. p. (°C)

o o L

12a= CH; 62 48-52

12b=H 60 46-49
12c=Cl 69 41-43
12d= Br 67 42-44

12e=OCH; 65 46-49

The reaction condition:- substrate (20 mmol); dihalide (10 mmol); TBAB (1 mmol); K,CO, (1 mmol); temperature (30°C);
water (10 ml); toluene (20 ml); time (3 h); ®Conversion of substrate was between 65 to 76 % (GC analysis); °Selectivity of product

was between 75 to 84 % (GC analysis); ‘I solated yield.

Spectral and eemental analysisof compounds(1-
12)

bis{3-methyl-1, 2, 4-triazolo[4, 5-b]-6-0x0-1, 3, 4-
thiadiazin-4-yl}-1, 2-dioxo ethane(1a)

IR (KBR) vem: 1680, 1732 (C=0), 1642, 1610
(C=N);

'H NMR (TMS) 3PPM: 2.49 (s, 6H, 2xCH,),
4.54 (s, 4H, 2xCH,);

1°C NMR: 10.15 (2xCH,), 62.35 (2xCH,),
149.74 (2xC=N), 165.49 (2xN=C-S), 169.19
(2xC=0), 174.23 (2xC=0);

m/z: 362 [M], 181, 153, 64.

Elem.Anal Calcdfor C_H. N.O,S.: C36.54; H

12" 100 "8 7472

2.53; N 28.42; Found 36.51, 2.49, 28.37.
bis{3-ethyl-1, 2, 4-triazolo[4, 5-b]-6-0x0-1, 3, 4-
thiadiazin-4-yl}-1, 2-dioxo ethane (1b)

IR (KBR) vem™: 1660, 1705 (C=0), 1620,
1561(C=N);

H NMR (TMS) 3PPM: 2.13 (t, 6H, 2xCH,),
2.94 (g, 4H, 2xCH,), 4.19 (s, 4H, 2<CH,);

BCNMR: 14.12 (2xCH,), 19.84 (2xCH,), 63.48
(2xCH,), 148.92 (2xC=N), 161.14 (2xN=C-S),
171.48 (2xC=0), 176.23 (2xC=0);

m/z: 422[M], 211, 183, 155, 112, 64.

Elem.Ana CalcdforC H N.O,S:C39.81, H

14" 14 "8 7472

3.31; N 26.54; Found 39.77, 3.28, 26.49.
bis{3-methyl-1, 2, 4-triazolo[4, 5-b]5H 6-0x0-1, 3,
5-thiadiazin-4-yl}-1, 4-dioxo butane (2a)

IR (KBR) vem™: 1680, 1732 (C=0), 1642, 1610
(C=N);

'H NMR (TMS) 6PPM: 2.18 (s, 6H, 2xCH,),
4.48 (s, 4H, 2xCH,), 3.85 (t, 4H, 2xCH.,);

BCNMR: 11.31(2xCH,), 32.19 (2xCH,), 62.43

@W CHEMISTRY —

(2xCH,), 159.13 (2xC=N), 166.08 (2xN=C-S),
170.28 (2xC=0), 174.78 (2xC=0);

miz: 422[M], 211, 169, 81.

Elem.Anal Calcd for C,,H, N O,S : C39.81; H

14" 14 87472

3.31; N 26.54; Found 39.78, 3.27, 26.51.
bis{3-ethyl-1, 2, 4-triazolo[4, 5-b]5H6-0x0-1, 3, 5-
thiadiazin-4-yl}-1, 4-dioxo butane (2b)

IR (KBR) vem™: 1680, 1732 (C=0), 1642, 1610
(C=N);

'H NMR (TMS) 6PPM: 2.13 (t, 6H, 2<xCH,),
2.68 (g, 4H, 2xCH,), 4.25(s, 4H, 2xCH,), 4.61(t,
4H, 2xCH,);

BCNMR: 12.31 (2xCH,), 18,51 (2xCH,), 32.19
(2xCH,), 63.47 (2<CH,), 148.98 (2xC=N), 163.41
(2xN=C-S), 172.72 (2xC=0), 178.16 (2xC=0);

m/z: 450 [M], 225, 183, 95.

Elem.Anal Calcdfor C_H. N.O,S : C42.66; H

16" 18 "8 472"

4.00; N 24.88; Found 42.61, 3.96, 24.81.

big 3H-2-0xo-7-methyl-1,4-benzothiazin-4-yl]1, 2-
dioxo ethane (3a)

IR (KBR) vemr: 1680, 1732 (C=0);

'H NMR (TMS) 3PPM: 2.23 (s, 6H, 2xCH,),
3.78 (s, 4H, 2xCH,), 7.08-7.98 (m, 6H, Ar-H);

BC NMR: 22.48 (2xCH,), 59.43 (2xCH,),
122.48—138.41 (Aromatic C), 172.41 (2xC=0),
176.32 (2xC=0);

m/z: 412 [M], 206, 178, 91, 90, 77.

Elem. Anal Calcd for C,H,.N,O,S,: C58.25; H

20" 16

3.88; N 6.79; Found 58.19, 3.81, 6 72
bis[3H-2-0x0-1,4-benzothiazin-4-yl]1, 2-dioxo
ethane(3b)

IR (KBR) vemt: 1681, 1732 (C=0);

Au Tudian Yournal
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'H NMR (TMS) 5PPM: 3.80 (s, 4H, 2xCH,),
7.11-7.92 (m, 8H, Ar-H);

15C NMR: 59.68 (2xCH,), 121.72-138.24 (Aro-
matic C), 172.04 (2xC=0), 177.52 (2xC=0);

m/z: 398 [M], 199, 182, 94, 77.

Elem.Ana Calcdfor C H,,N,O,S,: C56.24; H
3.15; N 7.29; Found 56.12, 3.03, 7.13.
big3H-2-0x0-7-chlor o-1,4-benzothiazin-4-yl]1, 2-
dioxo ethane (3c)

IR (KBR) vem: 1680, 1732 (C=0);

'H NMR (TMS) 6PPM: 3.78 (s, 4H, 2xCH,),
7.08-7.98 (m, 6H, Ar-H);

BCNMR: 59.40 (2xCH,), 122.14-137.67 (Aro-
matic C), 172.24 (2xC=0), 177.04 (2xC=0);

m/z: 432[M], 216, 188, 100.

Elem. Anal Cdcdfor C H, CI.N,O,S,: C47.69;

18" 10

H 2.22; N 6.18; Found 47.51, 2.10, 6.12.
big 3H-2-0x0-7-methoxy-1,4-benzothiazin-4-yl]1,
2-dioxo ethane (3¢)

IR (KBR) vem: 1680, 1732 (C=0);

H NMR (TMS) 3PPM: 3.88 (s, 6H, 2<OCH,),
4.28 (s, 4H, 2xCH,), 7.28-7.86 (m, 6H, Ar-H);

BC NMR: 55.42 (2xOCH,), 62.61 (2xCH.,),
121.42-136.21 (Aromatic C), 172.43 (2xC=0),
176.28 (2xC=0);

m/z: 444 [M]', 222,194, 106.

Elem.Anal Cdcdfor C,H,.N,O,S,: C54.05; H
3.60; N 6.30; Found 54.01, 3.52, 6.26.
big3H-2-oxo-7-methyl-1,4-benzothiazin-4-yl]1, 4-
dioxo butane (4a)

IR (KBR) vem: 1680, 1732 (C=0);

'H NMR (TMS) 6PPM: 2.31 (s, 6H, 2xCH,),
3.63(s,4H, 2xCH,), 4.32(d, 4H, 2xCH,), 7.53-8.19
(m, 6H, Ar-H);

BC NMR: 22.48 (2xCH,), 33.15 (CH,), 59.43
(2xCH,), 122.48-138.41 (Aromatic C), 172.41
(2xC=0), 176.32 (2xC=0);

m/z: 420[M], 210, 196, 168, 91, 88.

Elem. Anal Cacd for C,H, N,O,S,: C60.00; H
4.54; N 6.36; Found 59.93, 4.48, 6.31.
big 3H-2-0x0l-1,4-benzothiazin-4-yl]1, 4-dioxo bu-
tane(4b)

IR (KBR) vem'™: 1680, 1732 (C=0);

= Mjcroreview

'H NMR (TMS) 6PPM: 3.64 (s, 4H, 2xCH,),
4.33 (d, 4H, 2xCH,), 7.55-8.13 (m, 8H, Ar-H);

BCNMR: 33.17(CH,), 59.49 (2xCH,), 125.09-
138.64 (Aromatic C), 173.01 (2xC=0), 176.79
(2xC=0);

m/z: 406 [M], 203, 189, 161, 88, 77.

Elem.Anal Calcd for C,)H,(N,O,S,: C58.24; H
3.91; N 6.79; Found 58.18, 3.84, 6.71.
big 3H-2-0x0-7-chlor 0-1,4-benzothiazin-4-yl]1, 4-
dioxo butane (4c)

IR (KBR) vemr: 1680, 1732 (C=0);

'H NMR (TMS) 6PPM: 3.63 (s, 4H, 2xCH,),
4.31(d, 4H, 2xCH,), 7.52-8.13 (m, 6H, Ar-H);

BCNMR: 33.16 (CH,), 59.46 (2xCH.,), 123.47-
139.38 (Aromatic C), 172.84 (2xC=0), 176.05
(2xC=0);

m/z: 440 [M]', 220, 206, 178, 90, 88.

Elem. Anal Cdcdfor C,H,,CI.N,O,S,: C49.90;
H 2.93; N 5.82; Found 49.83, 2.88, 5.71.

big 3H-2-ox0-3-dihydr o-7-methoxybenzothiazin-4-
yl11, 4-dioxo butane (4¢€)

IR (KBR) vemr: 1680, 1732 (C=0);

'H NMR (TMS) 6PPM: 3.88 (t, 6H, 2xOCH,),
3.97(d, 4H, 2xCH,), 4.28 (s, 4H, 2xCH,), 7.28-7.86
(m, 6H, Ar-H);

BC NMR: 31.93 (2xCH,), 55.42 (2xOCH,),
62.61 (2xCH,), 121.42-136.21 (Aromatic C), 172.43
(2xC=0), 176.28 (2xC=0);

m/z: 436 [M]', 218, 204, 176, 108, 88.

Elem.Anal Calcd for C,H, N,0.S,: C55.93; H
4.23; N 5.93; Found 55.90, 4.20, 5.83.
big[3H,4H-20x0-1,4-benzoxazin-4-yl]1, 2-dioxo
ethane (5)

IR (KBR) vemr: 1680, 1732 (C=0);

'H NMR (TMS) 6PPM: 3.91 (s, 4H, 2x CH,),
7.08-7.93 (m, 8H, Ar-H);

BCNMR: 55.28 (2xCH,), 123.48-139.19 (Aro-
matic C), 169.82 (2xC=0), 176.47 (2xC=0);

m/z: 352[M], 176, 148, 77, 74.

Elem. Anal Calcd for C ,H,,N,O,: C 61.36; H
3.40; N 7.95; Found 61.31, 3.34, 7.91.
big 3H-2-0x0-1,4-benzoxazin-4-yl]1, 4-dioxo bu-
tane (6)

IR (KBR) vemr: 1680, 1732 (C=0);
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'H NMR (TMS) 6PPM: 2.89 (s, 4H, 2xCH,),
4.13 (t, 4H, 2xCH,), 7.13-7.89 (m, 6H, Ar-H);

C NMR: 32.21 (2xCH,), 55.18 (2xCH,),
131.21-138.29 (Aromatic C), 172.21 (2xC=0),
177.87 (2xC=0);

m/z: 404[M], 202, 188, 160, 86, 77.

Elem. Anal Calcd for C,,H,N.O, : C 63.15; H
4.21; N 7.36; Found 63.11, 4.16, 7.31.
big[ 2-thioxo-4-oxo-5-dihydr o-thiazol-3-yl] 1, 2-
dioxo ethane(7)

IR (KBR) vemt: 1245 (C=S), 1732 (C=0);

'H NMR (TMS) 6PPM: 3.53 (s, 4H, 2xCH,);

C NMR: 40.13 (2xCH,), 170.28 (2xC=0),
178.23 (2xC=0), 187.73 (C=S);

m/z: 320[M], 160, 133.

Elem. Anal Calcd for CH,N,O,S,: C 30.00; H
1.25; N 8.75; Found 29.96, 1.21, 8.72.
bis[5H 2-thioxo-4-o0x0-5 -thiazol-3-yl]1, 4-
dioxobutane(8)

IR (KBR) vemrt: 1245 (C=S), 1732 (C=0);

'H NMR (TMS) 6PPM: 2.63 (s, 4H, 2xCH,),
4.28 (t, 4H, 2xCH,),

C NMR: 33.41 (2xCH,), 36.63 (2xCH,),
176.19 (2xC=0), 178.23 (2xC=0), 188.69 (C=S);

m/z: 348[M], 174,162, 134.

Elem. Anal Calcd for C, H,N,O,S,: C 34.48; H
2.29; N 8.04; Found 34.41, 2.26, 8.00.
big3-methyl oxindol-2-yl]-1, 2-dioxo ethane (9)

IR (KBR) vem: 1680, 1732 (C=0);

'H NMR (TMS) 6PPM: 1.98 (d, 6H, 2xCH,),
5.13(q, 2H, 2xCH), 7.24-7.92 (m, 8H, Ar-H);

C NMR: 19.32 (2xCH,), 42.35 (2xCH),
127.38-145.21 (Aromatic C), 169.72 (2xC=0),
174.13 (2xC=0);

m/z: 348 [M], 174, 145, 107, 77.

Elem. Anal Calcd for C,H, N,O,: C 68.96; H

200 '16° 2

4.59; N 8.04; Found 68.91, 4.52, 8.00.
big3methyl oxindole-2-yl]-1, 4-dioxobutane (10)

IR (KBR) vem: 1680, 1732 (C=0);

'H NMR (TMS) sPPM: 2.08(d, 6H, 2xCH,),
4.13 (t, 4H, CH,), 4.97 (q, 2H, 2xCH), 7.01-7.84
(m, 8H,Ar-H);

BC NMR: 19.32 (2xCH,), 33.14 (CH,), 42.35
(2xCH), 127.38-145.21 (Aromatic C), 169.72
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(2xC=0), 174.13 (2xC=0);

m/z: 376 [M], 188, 174, 146, 107, 77.

Elem. Anal Calcd for C,,H,N,O,: C 70.21; H
5.31; N 7.44; Found 70.18, 5.28, 7.39.
biq2, 4-dioxo-3H -6-methylquinolin-1-yl] 1, 2-dioxo
ethane (11a)

IR (KBR) vemr: 1680, 1732 (C=0);

'H NMR (TMS) 6PPM: 2.18 (s, 6H, 2xCH,),
3.28 (s, 2H, 2xCH,), 7.02-8.23 (m, 6H, Ar-H);

BC NMR: 21.51 (2xCH,), 62.63 (2xCH,),
121.56-134.74 (Aromatic C), 167.52 (2xC=0),
171.25 (2xC=0), 173.80 (2xC=0);

m/z: 404 [M], 202, 174,91, 84.

Elem. Anal Calcd for C,,H, N,O,: C 65.34;, H
3.96; N 6.93; Found 65.29, 3.92, 6.90.
big[2, 4-dioxo-3H-quinolin-1-yl]1, 2-dioxo ethane
(11b)

IR (KBR) vemr: 1680, 1732 (C=0);

'H NMR (TMS) 6PPM: 3.29 (s, 2H, 2xCH,),
7.10-8.20 (m, 8H, Ar-H);

BCNMR: 62.68 (2xCH,), 121.72-135.54 (Aro-
matic C), 167.26 (2xC=0), 171.87 (2xC=0), 173.48
(2xC=0);

m/z: 390 [M], 195, 167, 85, 77.

Elem. Anal Calcd for C,H,,N,O,: C 63.83; H
3.21; N 7.44; Found 63.76, 3.15, 7.38.
biq 2, 4-dioxo-3H -6-chloroquinolin-1-yl]1, 2-dioxo
ethane (11¢)

IR (KBR) vemr: 1680, 1732 (C=0);

'H NMR (TMS) 6PPM: 3.28 (s, 2H, 2xCH,),
7.08-8.19 (m, 6H, Ar-H);

BCNMR: 62.18 (2xCH,), 122.11-135.83 (Aro-
matic C), 166.84 (2xC=0), 171.09 (2xC=0), 173.93
(2xC=0);

m/z: 424 [M], 212, 184, 99, 85.

Elem. Anal Calcdfor C,H, CI,N,O,: C53.96; H
2.26; N 6.29; Found 53.89, 2.18, 6.22.
big 3H 2, 4-dioxo-3-dihydr o-6-methoxyquinolin-1-
yl11, 2-dioxoethane (11€)

IR (KBR) vemr: 1680, 1732 (C=0);

'"HNMR (TMS) 6PPM: 3.89 (d, 6H, 2xOCH,),
3.68(q, 2H, 2xCH,), 7.02-7.48 (m, 6H, Ar-H);

C NMR: 61.34 (2xCH,), 55.92 (2xOCH,),
124.51-128.63 (Aromatic C), 163.78 (2xC=0),
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169.78 (2xC=0), 172.70 (2xC=0);

m/z: 420 [M], 210, 182, 99, 85.

Elem. Anal Calcd for C,,H,N,O,: C 60.55; H
3.66; N 6.42; Found 60.49, 3.62, 6.38.
big3H 2, 4-dioxo-3-dihydro-6-methylquinolin-1-
yl]11, 4-dioxobutane (12a)

IR (KBR) vem: 1680, 1732 (C=0);

H NMR (TMS) 8PPM: 2.23 (s, 6H, 2xCH,),
3.28(s, 2H, 2xCH,), 3.98(t, 4H, 2xCH,), 7.14-8.04
(m, 6H,Ar-H);

BCNMR: 22.35(2xCH,), 31.85 (2xCH,), 62.63
(2xCH,), 121.56-134.74 (Aromatic C), 167.52
(2xC=0), 171.25 (2xC=0), 173.80 (2xC=0);

m/z: 432 [M], 216, 202, 174, 91, 85, 77.

Elem. Anal Calcd for C,,H,N.O, : C 66.66; H
4.62; N 6.48; Found 66.61, 4.58, 6.42.
big[3H 2, 4-dioxo-3-dihydroquinolin-1-yl]1, 4-
dioxobutane(12b)

IR (KBR) vem®: 1680, 1732 (C=0);

H NMR (TMS) 8PPM: 3.27 (s, 2H, 2xCH,),
3.99 (t, 4H, 2xCH,), 7.12-8.05 (m, 8H, Ar-H);

C NMR: 31.76 (2xCH,), 62.60 (2xCH,),
122.09-135.15 (Aromatic C), 167.47 (2xC=0),
171.85 (2xC=0), 173.73 (2xC=0);

m/z: 418 [M], 209, 195, 167, 85, 82.

Elem. Anal Calcd for C,H,N,O,: C 65.34; H
3.99; N 6.93; Found 65.28, 3.93, 6.85.
bis[3H 2, 4-dioxo-3-dihydr o-6-chloroquinolin-1-
yl]1, 4-dioxobutane (12c)

IR (KBR) vem™: 1680, 1732 (C=0);

H NMR (TMS) 8PPM: 3.28 (s, 2H, 2xCH,),
3.97 (t, 4H, 2xCH,), 7.13-8.01 (m, 6H, Ar-H);

13C NMR: 31.64 (2xCH,), 62.56 (2xCH,),
1212.07-134.43 (Aromatic C), 167.82 (2xC=0),
171.46 (2xC=0), 173.74 (2xC=0);,

m/z: 452 [M], 228, 212, 184, 99, 85.

Elem. Anal Cacdfor C_H,,CI.N,O,: C55.83; H
2.98; N 5.92; Found 55.76, 2.91, 5.86.

biq 2, 4-dioxo-3-dihydr 0-6-methoxyquinolin-1-yl]1,
4-dioxobutane (12¢)

IR (KBR) vem®: 1680, 1732 (C=0);

'H NMR (TMS) 6PPM: 3.89 (s, 6H, 2<xOCH,),
3.68(s, 2H, 2xCH,), 4.13(t, 4H, 2xCH,), 7.02-7.48
(m, 6H,Ar-H);

= Mjcroreview

BC NMR: 33.15 (2xCH,), 55.92 (2xOCH,),
61.34 (2xCH,), 124.51-128.63 (Aromatic C), 163.78
(2xC=0), 169.78 (2xC=0), 172.70 (2xC=0);

m/z: 448 [M], 224, 210, 182, 97.

Elem. And Calcd for C,,H, N,O, : C 62.06; H
4.31; N 6.03; Found 62.01, 4.28, 6.00.

CONCLUSIONS

Preparation of bisheterocycles hasbeen studied
by phase transfer catalytic route using TBAB and
NaOH/ K,CO, asPTC and basg, respectively. Inthe
first system (TBAB and NaOH) wefound that the de-
Sredreactionto stall at acertain conversion, lessyield
andformationof impurities. Inthesecond system (TBAB
and K, CO,) wheremild base potass um carbonatewas
used, we obtained maximum conversion of secondary
amineswithvery high selectivity tothedesired product.
Thedifferent studiesal so suggest that the phasetrans-
fer catdyssisproceeding viaan extraction mechanism.
Using these novd platformsdifferent tertiary amines
have been successfully prepared and obtained with
>90%isolated yields.
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