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Abstract :-

(4-Dimethylamino ~ —benzylidene)-(6-R-benzothiazol-2-yl)-amine  and  2-[(6-R-
benzothiazol-2-ylimino)-methyl]-phenol (Schiff bases) were prepared by condensation of 6-
R-2-amino benzothiazol with Salicylaldehyde and 4-dimethyl amino benzaldhyde. These
Schiff bases were reacted with 2-Oxa-spiro[3.4] octane-1,3-dione by heating with reflux in
dry benzene at 80c for 3hrsitogive a six-member heterocyclic ring system:8-(4-
Dimethylamino-phenyl)-9-(-6-R-benzothiazol-2-yl)-7-0xa-9- spiro[4.5] decane-6,10-diones
and 8-(2-hydroxy-phenyl}-9-(6-R-benzothiazol 2-yl)-7-oxa-9- spiro[4.5]decane-
6,10diones. Thesecompounds react with pyrrolidine to give 1-(Pyrrolidine-1-carbonyl)-
cyclopentanecarboxylicacid(4-dimethylamino-phenyl)-hydroxyl-methyl-(6-benzothiazol-2-
yl)-amide and1-(Pyrrolidine-1-carbonyl)-cyclopentane carboxilic acid [2-hydroxy-(2-
hydroxyl-phenyl)-methyl]-(6-R-benzothiazol-2-yl)-amide.The final products were identified
by their m.ps, elemental analyses,IR, and UV-Visible spectra.
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Both  2-methoxypyrroline and  2-
methoxypiperdine react with diketene
under netural conditions at Oc to give the
corresponding,2-methoxydihydro 1,3-
oxazine-4-ones O

)\/I\
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9a-Methoxy-2-methyl-7,8,9,9a-tetrahydro-6H-pyrido[L,1-b|[1,3]oxazin-4-one

Diketene reacts with N,N-diphenyl

guanidine to give the tranquilizer

ketazolam and N- substituted tetrahydro-
{9-10)

1,3-oxazine-4-one respectively
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The reaction of diketene with isocyanic
acid, cyanamides and flourosulphinyl
isocyanate afforded the corresponding 1,3-
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Ethyl  benzimideate,and  ethyl
butyrimidate react with diketene to give 2-
ethoxy-1,3-oxazine-4-ones - 1mines and
N-acyl imines react with diketen to give

tetrahydro-1,3-oxazine-4-ones 1%,
N-acyl  imines  undergo  [4+2]

cycloaddition  with  both-C=C-  and

hetrodiencs. For instance, isolable

G-hlethyl-2 4-dioxo- 41,3 oxazine-3-sullony] Nuoride

634

bis(trifluoromethyl)acyl imine,reacts with
2,2-dimethylethylene to give 1,3-oxazine.

F
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N-acyl immonium ions have been the
most commonly used dienes to effect
[412] cycloaddition as 4m components
with substituted 1,3-butadienes. It is found
that N-acylimines or immonium ions that
are capable of tautomerization undergo
intramolecular Diels-alder reaction to give
dihydro-1, 3-oxazines a7

The reaction of N-Benzylidene 1, 5-
dimethyl-2-phenylpyrazolonamines
(Schiff bases with Cyclopentane -1, 1-
dicarboxylic anhydride to give 2-aryl-3-
3(1,5-dimethyl-2-phenylpyrazolo)-1-(5)
spirocyclopentyl tetra hydro-1,3-oxazine-
4.6-diones (18):

Experimental:-

Melting points were recorded
withGallenkamp Melting point Apparataus
and were uncorrected. Elemental analysis
were  carried out  with  perkin-
Elmer,2400;CHN Elemental Analyzer. IR
spectra were recorded with PYE UNICAM
sp-300 Infrared spectrophotometer by
using KBr disc . UV-Visible spectra were
recorded (in absolute ethanol) with
Schimadsu Recc-160 spectrophotometer.

(4-Dimethylamino —benzylidene)-(6-R-
benzothiazol-2-y{)-amine and 2-[(6-R-
benzoth-2- ylimino)-methyl}-phenol. =

A mixture of 0.01 mole of 2-amino-6-
R-benzothiazol  and  0.01  mwole  of
salicyldehyde in 20 ml absolute ethanol,
was refluxed in water bath for 30 min,
then left to cool in ice-water whereby
vellow crystalline solid separated out.The
solid was filtered, washed with 2%HCI ,
then with water and recrystallized twice
from methanol.
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Other Schiff bases were
following the same procedure.
8-(4-Dimethylamino-phenyl)-9-(-6-R-
benzothiazol-2-y1)-7-0xa-9-
spiro[4.5decane-

6,10-diones

In a 100 ml round bottom flask
equiped with a double surface condenser
fitted with calcium chloride guard tube,
was placed a mixture of 0.01mol of 4-
Dimethylamino —  benzylidene)-(6-R-
benzothiazol-2-yl)-amine  or  2-[(6-R-
benzothiazol-2-ylimino)-methyl]-phenol
and 0.0Imol of 2-Oxa-spiro[3.4] octane-
1,3-dione in 20ml of dry benzene . The
reaction mixture was refluxed in water
bath at 80c for 3hr., the solvent was then
removed and the resulting solid was
recrystallized from anhydrous THF.

This experimental was repeated using
different (Schiff bases) in order to prepare
other8-(2-hydroxy-phenyl)-9-(6-R-
benzothiazol-2-yl)-7-oxa-9-
spiro[4.5]decane-6,10-diones.

prepared

Preparation of 1-(carbonyl
pyrrolidine) cyclopentane-N-(4-
dimethyl amino phenyl)methylol-N-(6-
R-benzothiazol-2-yl) amide.

To a mixture of 0.005 mole of 8-(4-
Dimethylamino-phenyl)-9-(-6-R-
benzothiazol-2-yl)-7-oxa-9-spiro[4.5]
decane-6,10-diones. suspended in dry
THF, was added an axcess(0.03 mole) of
dry pyrolidine . After 10 min of stirring
the mixture at room temperature, a clear
solution was obtained . The solution was
refluxed at (65C") in water bath for(45min)
than left to room temprature and separated
product was filtered , washed twice with

(5ml) portion of dry THF and
recrystallized from dioxane.
Several other derivatives of 1I-

(carbonyl pyrrolidine) cyclopentane-N-(4-
dimethyl amino phenyl)methylol-N-(6-R-
benzothiazol-2-yl) amide andl-(carbonyt
pyrrotidine)  cyclopentane-N-(2-hydroxy

H,c-m

‘cH

phenylymethylol-N-(6-R-benzothiazol-2-
yl) amide

.were obtained following the same
procedure.

Discussion:-

It is known that Schiff bases react
smoothly with acid chlorides and
anhydrides to give the corresponding
addition products 21

In this paper,the reaction of 2-Oxa-
spiro[3.4] octane-1,3-dione with(4-
Dimethylamino —benzylidene)-(6-R-
benzothiazol-2-yl)-amine to give the
dipolar intermediate [11A] which
collapses to the 6- membered hetrocyclic
ring system.[11B] is presented.

N
dry benzene 5—‘(
water hath {reflux H;C,

[11A]

118 ? /

[Schem 1]

This is indicated by the appearance of the
characteristic C=0 (lacton-lactam)
absorption band at 1700cm™ in the IR
spectra of addition products[11B].

It is impressive to note that the two
absorption band at (1800-~1950)cm-1 in the
IR spactra of pure 2-Oxa-spiro[3.4]
octane-1,3-dione (anhydride) have
disappeared when the anhydride became
part of the 6-membered ring system of the
8-(4-Dimethylamino-phenyl)-9-(-6-R-
benzothiazol-2-yl)-7-oxa-9- aza-spiro{4.3]
decane-6,10-diones and  8-(2-hydroxy-
phenyl)-9-(6-R-benzothiazol-2-yi}-7-oxa-
9- aza-spiro[4.5] decane-6,10-diones .The
new absorption bands of the (C=0) group
in the IR spectra of the addition products
[T1B] appear at (1A70-1700cm™. this
attributed to the fact

0
N
o

that the structures of

[+]
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the addition products are combination of
the lacton-lactam structure.

The UV  spectra of
Dimethylamino-phenyl)-9-(-6-R-
benzothiazol-2-yl)-7-oxa-9-aza-spiro[4.5]
decane-6,10-diones and  8-(2-hydroxy-
phenyl)-9-(6-R-benzothiazol-2-yl)-7-oxa-
9- aza-spiro[4.5] decane-6,10-diones show
absorption maxima at (240-310)nm , and
at (310-445)nm due to charge transfer of
the aryl group and the cyclic 6-membered
structure [11B].

8-(4-Dimethylamino-phenyl)-9-(-6-R-
benzothiazol-2-yl)-7-oxa-9-aza-spiro[4.5]
decane-6,10-diones and 8-(2-hydroxy-
phenyl)-9-(6-R-benzothiazol-2-yl)-7-oxa-
9- aza-spiro[4.5] decane-6,10-diones are
identified by their m.ps,elemental analysis
(table 1),IR spectra (table 2) and UV
spectra (table 3). It is noticeable that the
values of  C-Hstr. (benzylic) absorption
bands are rather high.This is in fact
explained by the shift towared longer
wavelength, that takes place when the
benzylic carbon is linked to three electron-
withdrawing groups,phenyl, O and N in
the titled compounds.

8-(4-

The reaction of  2-Oxa-spiro[3.4]
octane-1,3-dione with various Schiff bases
is a sort of cycloaddition
reaction.Cycloaddition  includes  ring
formation which results from the addition
of  bonds to either & orm with
formation of new & bonds.This class of
reactions and its reverse encompasses a
large number of individual types.
Huisgen “* has formulated a useful
classification of diverse cycloaddition in
terms the number of the new & bond . the
ring size of the product, and the number of
atoms in the components taking part in the
cycloaddition . This cycloaddition reaction
- 1s classified as a 2 + 5-7, and it is the first
cycloaddition of this type , although in
principle, one would predict that the
butadienyl cation might add to an oleftin

656

through a (4n+2) transition state to yield
the cyclohexenyl cation ¥,

In an attempt to cleave the 8-(4-
Dimethylamino-phenyl)-9-(-6-R-
benzothiazol-2-yl)-7oxa9- aza-spiro[4.5]
decane-6,10-diones and 8-(2-hydroxy-
phenyl)-9-(6-R-benzothiazol-2-yl)7oxa-9-
aza-spiro[4.5] decane-6,10-diones are
treated with anhydrous pyrrolidene to give
the corresponding *  open-chainl-
(Pyrrolidine-1-carbonyl)-
cyclopentanecarboxilicacid(4-

dimethylamino-benzyl)- (6-
benzothiazol-2-yl)-amide andl-
(Pyrrolidine- 1 -carbonyl)-

cyclopentanecarboxilicacid  (2-hydroxy-

benzyl)-(6-R-benzothiazol-2-yl)-
amide.Apparently, the reaction involves an
acyl-oxygen cleavage of the y-lactone ring,
while the anilide N-C=0- linkage
unaffected under these conditions.Since
none of the two nitrogen atoms in the
resulting products,carries hydrogen ,
reclosure to the cyclic diamides is not
expected.It is also found that the products
are insoluble in water,diLHCl and dil
NaOH  solution, which  supports
structure[11D], rather than the one formed
by an alkyl-oxygen cleavage[llE], an
amino acid which is expected to be soluble
in acidic and basic medium.

snhydrows THF
b reflus &l 55 in

waler bath, M min

Selwrwne 1
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Table (1) : Somie physical ani experinscntal properdies of of B-{4-Dimeihylamine: phen ylj- 9-{-4- R-henoothizesl-2-51)-7-
oxu-- aea- gpirald 5] decunc-b, 10-diones |11 Ba-1100) and B-{2-bydrosy-phenyl)-9-{6- R-benzothiazsl-2- y1)-7-oxa-4-

o8- wpiral4 5] decane-8,10-diomes.[ 11 g-1 1R 9 -
-] o a
W
n={

M
w={
5
i @
i [
N IEs-11B1) [1Bg-10By
Comp.| R MPC | Vield% | Malecilar Cale, Foand
farmala C H 2] C H N
ilBa | G F] 17 CuHpMih8 | 6608 | 579 | %65 | &6.20 | 186 554
L18b | a.6-CH, T} ] CpHp™i0,5 [ 6679 | 605 | 935 | 6690 | 396 533
11Be H, 1EE 5] 5032 | 475 | 1201 | 5934 | 480 [TE]
LBd | OCH, | 289 = CoMpMN0.5 | 8384 | 558 | 941 63,95 551 06
11Be Ci paT] [ CpHyuMyhSCl | 60359 | 486 | 993 GG | 480 ]
1Br [ "Br 255 [3 0.SBr [ 5530 | 4.43 40| 5535 | 431 | gas
1Bg | CHy 217 72 00 [ 6469 | a4 | 688 4 8] 5.0 877
1IBh | 46 CH, | 227 & Mi0S [ 853E | 535 | 663 65.45 515 657
1180 WOy 2 [ H; 5 5740 | 350 456 37.53 40§ 9.8
118 | OCH, 2501 35 £325 | 475 | 660 62,33 .66 £.53
1Ak ci 156 69 | CyHpMp05C1 | SEE1 | 400 | 633 | 3676 | 410 656 |
1181 Br H & | CpH,N0.SBr | 5329 | 362 | 592 | 5345 | 376 587 |

Tabbt (1) The major 1] absorbtions bands (e ') of S«{4-Dimethylamine- phen ylje 9=(-b R-bewzothinnl-2-yljT-oua.9-
#33- 3piro|4.5] decane-&, | 0-diones] | § Ba-118and 8-(2-hydraxy-phenyl)-9-(6-R-benzothinzol-2- yi}- T-cxn-9- nza-

g PireliS| decune- §,00- diones|11Bg-1 181} Q_qb
u={. "={: bﬂ

o

R
[11Ba-1181] [10Eg- 11 B s
Comp. | O-H | C-H | C=0uar | OC=Outr. | C=CstrAromatic | C:Natr. | C-0. bend Oithers
sir. | ser. Lacion__ | Lectam _ Lacton
110a — | 3220 1670 [LED] 1600,1570,1470 | 13601020 12540
11Bh e | 3230 ] 1670 [IEH 1580, 1550, 1460 | 1350,1000 [ELL]
11Be | 3220 1680 1640 | 13590.1560,1470 | 13801030 1300 1365,1 540 MOy
11Hd = | 3325 1600 (] 1600,1360,1460 | 13751000 1310 | 12330 C-0-C ether
118 —— | 3230 1650 545 1 580, 1450, | 4560 15640, 1030 1290 T C-C1 |
1R - b 3230 abl} 6_!1]_ |50, 15451475 1375, 1025 1385 630 C-Br
1iBg | 3430 | 31230 Il [0 FE0H, | 560, 1450 | 1365, 1020 1373
11Bh | 3440 | 3235 rill 630 £00.1580.02T0 | 1320,1033 1380
108 | 3440 | 3335 ieED 833 G00,1560,1580 | 1368,1033 | 1270 | 1390,1350 Ny
118, 30 115 1650 635 530,1550,14%0 13700020 1 280 IHHC—G—C-:II‘L
1Bk M35 | 350 1680 1648 LS80, 1530, 1465 11751040 L3 770 C-C1 |
T | W0 | 3225 1670 1630 § 90,1560, 1470, | 13701040 1300 S0 C-r
Table (3) : Some physical and cxperinuenial properties of of 1-{Pyrrolidine. |-earbsay )= cyclap baxilicacid{4

dimethylaming- pleenyl) hydeosylmethy 14 g-beneothianal-2-yl}-amide aml14{Pyrrolidine- | -carbomyl)-
cyelopentane carbaxilic seid|I- hydresy-(I-hydrosyl-pheayl)-methyl]-(6-R- benrothiazal-2-ylj-amitde.

*;.«@3&:{“@ ﬁlgé}o

[ViBa-1181) [ LB 1By
Comp. | R WMLPIC | Wield% Muleculur P B _ _Fuund b
: | furmuts n c T m N
1iEs ' ©H; ™7l b Coblyadhs T | &6 . 7.32 sz |
1ES . 45-CIl, | 63 & Caghly s i Th A7 ; GAR T
ke WO, | 10 T3 oeliel 1ol 1305 | bikdd 342 AT
[ HIEd | OCH; | a3 L 1073 | 6450 6.35 1047 !
[ilke a1 W ' & CpllptQisCl 1 6157 1 593 | 1063 | 6Led [T 10,55
[ ihEr Be 1 MR ¢ &0 Lol MO0silc | 3654 547 | 0% s EE 976
11Ey CHy | 331 67 CoyHpHy(is | 6501 | 6.00 5.76 553 600 | EES
ViER | 46-CH, | 244 [ CriuM05 | 65.70 | 6.33 831 63.73 638 | E58
E W0 | 137 57 Cal M08 [T TN 1347 5893 507 | M4
1E] | OCH, e 55 CrpHaN 8 | 6301 | 550 | 248 63 00 £05 7 85
ThE Cl e | 1| CpMNOSC1 | 60.04 | 334 £.40 GOl T 53 " § .
IEl Br a7 | N CpllyMy0,58: [ 5505 [ 4.80 172§ 3306 480 T34
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Tl 4 The wajor UL alsusistions basids (o) of 1-{Prrrlidime- 1 -cnvt ey oy cspontanecarbo silicagil |4
dincethy laming-  phenyly- hydrovyl-methyl]< b-benzothiacel-T-y amide] | a1 1 EfJaadt Py rrolidine-1-
exrhanyl) cyclopentane carbouilic acid |1-hyd rexy-{2-hydrosyl -phenyl-mihyll {6-H-benzathinzal 2.yl

>
"'“M@\/’

amide[11Eg-11E!]

@:q;‘m
3 '1:9{)

[11Ba-1151

N
Tﬂu -D

&

[LN g1

Comg. | O-H str. | O-Hatr, | C=0siv. C=Cstr. | C-Hbeod | C-Osir. | C-Swir, Others
Obeline phenal | Yamide Araaatic Benzyliz Alcokal
11Ea 1450 [ 1ERD | R0, 1400 oo | 13 1140
11Eh M55 — 1670 15900 520 [E11] 1350 1250
1Ee 460 S 1670 1560,1510 1415 1365 1245 1355.1340 MO;
| _11Ed 3460 e G660 1590, 1480 1385 1350 1260 | 1220 C-0-C ether
1Ee 3489 . [E0] 585,143 1350 1345 1334 120 C-C1
11Er 00 | - 650 590,1 520 (L] 1335 13440 &30 C-Br
1Eg 145 1355 1665 SR0,1 540 [TH 13 1250
[1HEN | 3480 3345 GRS 70,1510 120 138 1245
11Ei i 350 673 SE0.1480 1400 1355 1260 | 13450545 MOy
11E] 1ad 1340 670 570,1530 1393 1350 1255 | 1310 C-0-L ether
L1Ek 3450 1345 1645 550, 1580 1380 1383 12340 TieCLl
LIED | 3480 1360 1670 1550, 1485 1390 T 1250 500 C.Br

Table {5 ) The UY-Visibl shsorprioa maxima iinen of §5-{4-Dimcthy amino-phenyl}-9-(-6-R-benzothiazal-2-y1)-7-0xa-V-aza-
spire]d.5] dnmnt-i..l_l-linlﬂ B=(2-bydroxy-phenyl)- 36 R-benrothimzal-2-yl)-T-013-9- ara-spire|d.5] decame-6.10- disnes. |1 [fa-
11E! jand 1 {F¥ rrelidime-1 -carbony oy clopen isnecarboxilicacid{ f-dimethylamino-plenyl j-hy draz yl-met hyl-{§-henzoibiazol-2-y1}-

amide snd -+ Pyrrelidiae - chypentane carboxllic scld [1-byd
Yihemide [} IR TIE] rbenyl-cyclopantane ucld [1-bydraxy-{-hydracyl-phemyl}-methyl|-{6- R-benzothiazol-1-
compound | UV-Vitibl absorpiion mavima iom of oxaeepane | Camp. T “UV-Visib) ahgoeption mavima Linm of anid -
[10Ba-11T1] ) pyrralidides {(Amide) (11 Es-11El|
11Bs | 350,270.230.220 11Ea 388 310,370,354, 273
1iBb | 315.765.245.225 LIEb - 359,310, 268,248,279
10| 345,290,260, 230,124 (I3 37000268, 245,228
LIBd__ | 375768 759,334,727 11Ed 155,120, 768 140, 275
—ﬂ:; | 349,250,140.128 11Ee 155,177,052 244,236
| 365 340,275,247 1256 T1ET 149, 305,267,247,223
MGy | 360,285 150,227 11Eg 359,
I 1 7 A —
i 11Ei 170,176,248 336,338
| UBj ] 363,258.241233221 11E) 150,189, 246,245,227
1Bk | 1353T8290,204 NEK 351,273,265 245,121
D10 | 150,249,249 384 1% 11E1 159.309,371 748,220
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