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Synthesis, Characterization and Kinetic Studies of Oxazepine and Oxazepanc
from reaction of 1,3-Bis(2-hydroxy-benzylidene)-urea and 1,3-Bis-
(dimethylamino-benzylidene)-urea with malei¢, Succinic and phthalic
anhydride
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A hstract

L3 Bosl Z-hydeosy-bensy lilencimrea and ] 5-Zis-(dimetly lemino benzvlidenz)-urea were prezared by
condensation: ol wea wlil: oo eqedvalend and fwa equivaient of substitated barzaldehyde. Chese Schif? bases we:s
redated with one equivaict of maleic | wuccinic and phebehic anbydride in gbsolate ethanol oo give 7 membaed
harzecovaliz ving system of 2-02-1ydroxy phenyl)-4,7-dioxo-4.7-dileydra-[1,2] omeepine-S-vw bosylic weid am’ds
and Z-g4-Dieetaviamine-pacny ) 4.7 dicsco-d T-dibydeo-[ L3 sneepiv e Seonrbasylic avit ameide s 123-Ris(2-
by drosy-benzylidene)-urca ard G435l ety lamino-berzylidene)-wme wene reasted wia twe equivalent of
malciz and sueainfc arhedride in same sobvent to give 207 membered’ heteroovelic ting systen of 240 Iprdexy-
zheny ] 2| 2-(2 hydrosy phenwl-d, T-dicwo-” L3 Joxweepin-3-carhuny -2 3-dibydroa[ 13 Josaeepineg Fedinme and 2
s Dfl!l&lh}-‘]ﬂn‘.itlc.--phE:l!y‘]'l—.?—[-_"'-f_alq!ilnn_'.f':}"hlrninu-phq;n:,:'!]—d1',:'-;_1]':;..1.-‘_:-[1___q.:,.xazepine 4 earbergl] 24 dibvden-
J 3 |axazepin- 7-diore. Rlctc Sudies of reactioe of 1 5-THe%hedrogs-beazvlidencyaren and 13 -Bis
Chinethy lacino-beries ldengi=ured with raleis . Succinie ard phchelic arhydide proved o A list-class eqaition

ws applisd 1 dhe reactior,

Introdaction

e avnibesis o Fophenyl - 13 cxazezine by
creadiaticn nt d-paenyl-F-oxa-3-aze bioycolel 3200
hl‘:pt".;.-g,['-:if.:'.'lcm o &id the dlzcoveny of the Genlral
nerveus spsteiod NS activitg of 1.4- bervodiszepine
¥ encovraged on the chemists 1o look For more
eflective ways o build wp the 7o mencwered
heteraoecle ming sysizms from altealy avaifable
mplastwlE, O ol these wavys whizck has been
chiscovered  recently,  invalves cbreel addimon of
malcic arnvinde oo te {0=MY double hoswd of Schilt
hazcs znz nwrher o7 2 M-dhaoe-2,3-dibyvire-1,3-
TEH PO TR R (AT LT preparad and
gheraztarizod ¥ -

N -
) S

Lid-lenan b eprieere

1

2 feivenyl- 1,7 agateplne
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Fuerthermiors,  theanal  reaancerent of
deravirylamivines gave substirutzd ¥ 3-omapepiwes 15
Flosegwar , Bleirelll s ioilial one-pat metkod of
weluxing o Faels edlar | darel aldehyoe and Lrea wih
a eamlyvzic amoent of and froquently aftordad Tew

F X 2 ; 7
CA-6000) wiclds e the desined et raaleenloy L

WwWhile optimizing 1he reacton condifinns of the
Hieponet reaction, Linated Joand thar treatmeat of |-
ket ester aryl aldchyde and wurca with KS1P
momwmrerionits Beosellwed alfeedsl TPHPM: n
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Experimental

Mealting peints wore révorded on Qalléenkarns
frelng 2aints appdslus end oweee anwem=cled |
Elemanzal analyais was canbad ous i AlCagzl stz
sooupaay oo perain-Elmee 2400 CHM O Flemncatal
aralyees FTIR spoctey were meeonded on FT-13
spectrazhotometer -3l Showdza (kB ard LY
Yisille saecta wone eoedal ri wlhm: Cn
Sshimecdea Reco- 160 Spechoalicinsist,

Preparation af (2-fydroxy-bemey dvpe)ute
{Schilf-hise)

(2 Hydrexv-benzeldesedwza and [L3-Bisis
Sviirvay-hbeses lilenet-nem Wl [EeTE T b
comsdierralioe o7 e wille subslioted ber sl debds
Leva sooglion of .08 reale of oreaia 30 mil of Z2horo!
Cabselosey oaf molz o ool rinle of substituted
bresaldeinybe wong silelin] mned rosllused 2h- pollio
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cryatailing spiid scparaed out |, Toe salid was filtersd
anc recrystallized fror ethanal.

Freparation of 2-12-Hydroxy-phenyD)-4,7-divsu-
4.7-dihydrn-| L3 [numeepine-3-carboxylic acide
amide

Tna 100 m] round bottorm tlask equiped with
adoub] surthee condenar fiked wizlh calcime olioridde
gutrd tube . a mixture of 000 wocic of [ 2-bydroxy-
benslidonel-vrea and G0Imals maieis anhydride in
20 ml of abaclule ehunol was plzecd. The redet’on
risduee wis rellused inowater 2och at 7307 for she,
the soivert sas e reowved god S resolling salid
wtr rec sl lliee? fram anhwdrogs T1IE

Freparaticn of  2-12-Hydrosy-phenyl)-3-|2-(2-
hyidroxy-phenyl}-4,7-dloxo-[ 1.3 oxazzpine-3-
carbonyl|- 2, 3-dibvdvo-| L 3| oxaaepine-d4,7-dione

Amecers ol {00] meled e 1,2 Bis(Z Lydrosy
bengvlicdanel-tige ad [ 0002 moeler of muleic
arayd:ide ioalsmolate etharol wus o Texuel con A weater
hah fr Ghe. The solvent was then remove? aod the
arystilinz solid was rocrvatallizzd o anhydious
| d-dinxar.

This exparuvzm wis repdlud usine the sunes
amounts of the reactance ta ohtacr b er des lealves.

Discussion
It is knoeam that Schift hases rzact soonthly

with weid chlorides and  anbydrides 1o aive the
corrseponding acdition produers ™

Livthis paper. e rencaon of B malone suecioi
and  plithelie  anliedvides  wilh]5-Boa 2-hydros -
bonayvlaloncures o pives the dipolzr crterrediate
|11 which oollapses to the o mzmbess=d
heterceygiic ring systemu 11 s pogsenizd
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Thiz is indicated by the appearance af the
charactersziz U [lactea-actan @lson olicn caid at
1 700zm ! inc ke TR spectra of 2ddizen produss [1LER|.

[t iz impressive to nete that the tao absrpsion
band et (1E00-1950) c” inthe IR spectra of pars
malzic sncene . and pathalic ashedride have
dizapoeal 2 whea the mbredeide becams pat of the 7-
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meemberead ringe svstenr of vz 2-{3-Hvdroxy-pheanyl)
A 7-diega- T-dinydre-[1,3]oxazepne-3-carboxylic
acide amide and 2-[2-Hvdrawy-phenv])-3-[2-02-
hydroxy-phenyled, 7-disxe{ 1,3 oxazapin-i-
cachonyl] 2,0 -tihvdre-| 1,3 ictazepin-4,7-dizns,

The vew waorplisn baeds of the [0 03 gnwp
i the TR spectm of the alditioe pproducks JUITE]
aopeat w1 (LA70-1 70Wkern', this atteibured 1o tae fact
thet —he straccurgs of the gddition prpducts ore
combinztion of the lacton-tactam sooctm ™
The LW spectra 2-(2-1 1y droxe-poenyD-1,7-dioxe-1,7-
dihydre-| S |oxazepine-T-cerbaxylic scide amide and
Ao daNwdroer-phaay 3= - hdeagy-phany 14,7 -
digxo-[1,3 joxgeapive-3-cirsene] -2, 3-dibydig-
“Alewazepine-d4 T-dlene showe absorption: masinm al
(2A0-31nny | oand ab [(310-443)m dae to <harge
cransfer of the amyl gooup and the cyclic &-membered
strcctoe [11B)L
24 3-Hydromy-pheny 4. 7= dioso—d Todikydio-
LA jexarepine-d-cevhoxyle acid amide end 2-0E-
Fotlrumy-phoned)- 3-[3- 2-hydrexe- pheny -2, 2-dinxo-
Clatexazepine A oacbopv(]-23 dibvdio
O Vesanpinsd F-dions are GlorCled e Tazic
m.ps.elemental analvsis ftazxle 113 specira
el 27 ard VW spectra (ahle 350 10 s meiceeld e thal
s C-Halr, I:bg,:r".f"f“'.!} uh.—curpliun a1
ame rartber high. 10 is in fasl explainad by the shid
soward lorger wavelength, that tekes place whan the
nenrpbic sarhon g Cinkad  te ko clecirone
withdrowing groups, phenyl, O and N in -he tice
vompouards,

The semction of  maleic arld soccimic anbyd:ide
with various Schiff bases is @ sort of cycleaddinen
reeglon Oy oadditivm is 2 chg Surmation that sesubts
Froaen Cie addicin of - bends taeithar & orx with
freratinn of rew &  bords Taie class of reactiona
Al LS revErSe Sneompasies A4 are: Rumber of
individusl vpes. Huizmer ™™ has Dorrmoduled oouselul
elaas Niee v el diverse avelaeldizien e the
purskber aF 198 aew & oand the mne sizs af the
prodact, and the mumbeor of dtomis i ke components
Lakiny part in ke evelosddidion . This syelowdditen
rerclion s classifisd wsa 2 57,
cycloeddizicn of this gype . althouwgh in privccle, ane
wild prodict frar the buoladiene cotivn might add w
an olziia theovah a cdn 2y transivan shale do vicld e
eyelehexenyl eaian ™

the values @

amcl e he Tiral

Calcwlatian the Kencton Yelogity

A brs-class cquation wes applied 1o the reacticn
of Sehirf-bager with maleiz guccinic snd phikelic
wilivirdes, 0prosved Lo by wsein] ko caloulatio, the
o TomE 'v::h,!;:il,_\,-' precler m‘;—i_-.-'ri.'u_r, L .JIIE.'L.':-I:'_:!I."!--
2930k with [10] & increase.

The value of K was caloulzted Far all reactiors by
drawing the relaliom beiwoon T ASAL witk Thing.
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Relotion Ink with 15T was then drawn. It shows
ihe effec: of wmperature on the reocticn velocity
order to obiain the ideal temperotare for the reaction.
It owas  aodieed ek velosily  hcronses
tamperatate and that veloeity s stablz ar {3550k,

I'tort The mables [ 7 -18 ) we notee thar the
vaiue o AH | AR | and A is vositive. This proves
Diat the reactions are eadotharnnic and caty, We alen
aotize that the activation AH  stws 1 nozase wilh
delierent used vonnpownds, Fieerors (1, 20 3 % show
the rzavbion veloeily e differcnt compoonds

willy
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5.5-dioxa-5 5-dibvd oG-
oxe-B-ase-
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4.7 dioxe 4.7 dikydreo _‘{'f"“*-:
L3 oxprepion-3- o -. 151“ {.:...
cernoeylizeeidd-hydrovy 1:;_;}—'5 N
“hemeeidesndo
& ZIA-Thedrosy-nhons )
il = . .
1 Jqrt,ll I i ' A,__F’-:;
[L3]exazepane 3 L
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strbeasylic auid 2- P T
l dlpeseys L.¥ s
ey lirhma i
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2-12-Evdroxy-phoenyl-3-
{2 2kydros-pheny
4 Fedinxo-[1 A]oxazeping.
-carbeny] -2, 3 dikydro-
[l 4]oxazepine-<.7 dione
2 (M Hydioav-phenyly-3-
[2-(Z-mxdroxyaphonydls
& iy o-
[1.3]oxazepans-3
carsoryl]-2 3-Mayfre-
b3 Jomazepine-, 7 -dicne
T2 Hydroxy-phany’)-K-
[2-(2-trdrowy-phcny -
4 hlicwn-4.5-dihydro-
1. Vienarapive-2-
carbonyl -7, 8 -dibyrdro-i-
oxa-3-
azzbenroeyvelohepdenc-
5 cliome
-4 -Llimethylame:no-
phany 4, 7-dioxo-4,7-
ditvedre-] 13 frgesesine-2-
varbogy le acid amide
2-d-Direnylam no-
sherx 4, 7-dicxga-
| 1,3 [oaazcpane-3-
carhiney e qeil anide
FefA-Tirechylamine-
cheryl s tedicxe-3 0
dihydro-f-ona-S-1sa-
kenzocswcloheptens-3-
iy i aed e
2-(4-Emetkylamino-
phaoreled Y-oianod. /-
dimydrom[1.53] oxserpince
3 carbge gz idd
dimetiiylaer. -
Benzytidoneamide
2[4 -T}E'nnﬁh}'lﬁ-rinc'--
paetyly 49 dinxa.
[l F]osnzepane 4
veTbe e i zeid -
Jivcethylarinn
bz lidenea vidz
Tt s -
paenyly 5.5 dicxa 59
dilwdio-G-tana-$-acn
b et o e nletie- &-
caurinaylic acid 4-
(l I'Iii|il:."-'-l'.'1ill:_1—
Terzylidergarids
2ot -Lrinesthy unina-
‘_rh=m F3-[2-41-
LR lllvlu'ﬂ]m phensi-

1,4 -dixa[ | :]m.ﬂzf'p ne-
'l-|:=1r oy ‘ A=diinwiene
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Z&-THmethvizntinm-

pliny | ]ala] 2eida T gen
dimcthylamine-phonylk ; g oy s
4.7 - dioxe- - g
i3 oxazeane 3 - r:?_i?r:
cartnmeyl]- 2 S-dibyvdno- gt A

[1,3 [axazene-1,F-dicha
T-C4-Lr et laeming-
phonyl-4-[2-(1-

d' prethylaminayhemy - e o [
4, 7-dizoe-+, T-di by elro- ; ﬁ'}r",_ X,
[1.3 Josweepine-3- Cj = ;
carbonyl] 7% dihydro- G- N
TR N T

hcreeoc el olwpteness G-
dione

Waleed I, Al-1dity »1 af.

Table (t): Mealting point percentage vield.molecular Formuls and elemeotal analysis of 2-2-bydrmxy-pheny])-
4. 7-divxod Fdibydro-|1,3 Joxazepine S-corboxylic  weid  amide  anil

phyoyli=d, Tediovn] | 3]ovavepine-3-carbionyt] -2 3-difiydio-[ L Moxnrepined, T-diane.

,_—.-___(""_‘-F.l'.l i

Za2uhyd roay=pieny)-3-j2-2-hydroxy-

L
@_({:3 H-.-\él T Qo
=H i =1
: . ‘gund
Compound mpfs" %aYiceld \:giitﬁr . r':h = = l'uﬂ =
1 17e-172 R CpaH ™05 2457 383 LR 3203 3AY TG54
2 L36 159 549 T L0 2453 458 M0 3483 46D LSS
3 236 208 77 L B P Fa P a1.9%  GRY bR al.a7’ .45 Bio
4 220222 gl LT o [P 0L P alvs 133 s ) G N 4,45 .58
5 Lef [42 g0 [ 2 I P 6230 385 TES o247 R T
t lis-15g L Col L0, 6,31 G RT £.77% i 31 3.05 R
T 198200 B3 Copl 1200, e G347 a0 A 3T 592
# 216-218 78 CogH g O SUZE 349 L 71 5h ER-ES 589
i Z11-21% 73 e N0 6304 353 G0 G317 SA2 B3.05
Table (2% Jhe major 1K ahsorption {em '}uf 2-[2-hydravy-prheny U4, 7-dioa- R hlihord ro- 11,3 oxcleepine-3-

carhosylic  aeid  amide und I [2-hydrovy-pheas -3 [2 (2 hvdroxy-phynyli-34.7-diove-| 13| nxarepine-3-
carbonyl]-2.3-d i hydro-|1 AAlavarsepined,Tedume.
e & ﬂl- By
= W T g 1
@ 4 j .-.--.-,_iiI ?__").: >
- b o
L_ C a—_—
Compound__H_ C-Huin GHun € Osh, GO pgatr, ¢y SO L1
strphens? Benyvlic Aranalic Laclonglactam Olefin Aromatic str. Larlon,  Arnmatic
1 iE i Jz1y A0 L& Iix]0 FE&0n 500 1430 1310 ]l'!m__'.'?lj
o 3435 Iz RH Y [n34 - TSRS W 14300 420 [G20,E70
3 i RRLR] 1050 [LR0 - L@ 1500 1430 L33 F RN
4 S43E0 RRRES] 3005 L5700 - L585,1523  114s [333 [N g7n
5 £t Kl EMEl1 300 1575 St [572(R1540 1430 553 1Qs080N
& 3440 330 3090 550 - 138015400 1430 1320 Lo BEn
7 3155 ERR-1d EHLI | &7 Tgrifl 1575.15W 1440 1325 L2 B0
a 50 a1 EHELH | &l i LS00 1435 1340 [0, 800
9 KT K L2l SUED L&dn ALl [9RE1515 1430 1320 1060 K10
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Tahle (3): Melting point Jercentaze yield.molecular formaols amd clemenial an:llu,i', af 2- {4—]}im|. lhvi,ﬂrninu-

phenyl-4.7-dioxo-4,Tdihydrn-| L3 |orazepin e-d-carboxylic acid amide and 2

-[A-Dimetiylaming -pheay]i-3-]2-

Cd-Thimeihyvlaminng -phenyl -4 ""-{Ilf_mn-’]_,j]utazepmc-ﬂ carbonvI]-2.3-dihydro-11. 3-|l:l'l:_‘13E'D]|'_|;E- 4, 7-dione

,,, :
» B F
;~-<’:}"L -

B

g,
‘u..* -:!*'_*

ﬁ 5

. 1 Y Muolecular Calg. Found

Componnd mo il Yicldh Vaiiili 6 i ~ r n ~
10 171-1716 22 Cy He M0, sR.03 353 14,55 R0 S [, 53
11 (LK & Crall 24560, 7.7 588 14.42 7.9 592 14.5%
12 1933 194 i CrgH 50, £1.7] 203 2,38 R 5 50D (245
t3 112-° 1 35 U H- M0, A3.¥E RSN 13206 G520 .53 JRE0
14 125-127 T oy Ha 0, £3.7M 573 333 GE 7R L 1325
i5 1d- &l AR CanFle™ 00 aR.9T 5a7 11 auiyl .00 1LAS
16 Pig.1:2 il Carll, . G ne] RN IRy Gl Ll i0ET
17 136138 73 ColaNg0. &1 540 T :.:2 250 1045
1% 2162 | § a7 Colbshaly 0549 MG 9BS G505 S 473

Tahle (4} The major IR abssiption  {cm™jof of I-4-Dimethyla mina-phew) 2 T-disv-d_ Mlihvd rg.

FL23 [exaepine-3-carboxvlic acid amide and 2-{4-Thmethylarming -pheny 2= [ 2 4-Dimeihylamine -phenyl p4.7-
dirzo=] 1,3 ovazepine 2-carhonvl |-2,3-d1h}'::l ro-| 1.3 |axazepine-d,7-dione.

I
W A piia
. M=l str. =11 str. =0 gtr, C=C st C=0 ser. . .k 5L
M amide Argmatic Lactonlactam {2lcfin Aromalic e Lacion,
1] 3340 3220 A0 THEDIERT 1620 LIBL LAl 3301020 ity
1 3380,3230 3000 TETL A5 5 La85 131 13010.0 1240
17 33403223 BN EN CEED LE5Y - 1570, 15850 1360 10620 1290
13 - Ars TN |t - L300 1540 [382.10.0 1280
14 B 3a0 LREN GRS 1615 13800, 1550 13703, 0070 1270
15 - Wik N E L = 15751545 [3T.1030 1290
14 ST DOHE 1G4 1610 [ 30156 13751020 1275
17 - I8N LRAO Land 1620 | 255, 1550 [E | R LIEL
15 - M L] Lba 16D 1270, 1544 13801020 1245
Lable(=): The UY-Yisthle absorption maxima Talile (6r The VY- Yisikle alsarplion masim:

tinm of 2-{2-hydrexy-phenyll-

4, F=ilinwn-

Anm ol2-(4-Dimethylamine pheayl) 4,7 dioxa

4,7 iy deo-| L3 Joaazepine 3 corboaylic weid amide
Aed2-{Thydroxy phenyl) 5 1202 hyvdrasy-phvnel-
4. 7-diomg-|1 2exacepine-d-carkonyl [-2,3-0lilydro-

L3 prxnsepine- 41 -dine.

4.7 dibvdre-[1,3)oxasepine 3= hoaylie acid amide
Aml I-{d-Bimethyly ming -pheayl)-2-]2-(d-

Trethybaming -phenyl)-4.7-dioge- | L3 oxigepine-
d-carbonyEl-23-dibydrp-| L [oxwrepined, T-dione,

LV-Visilde ubzurplivn meuxima

IV -¥izible ahzorprion maximg

{iom paund L Campoind ;
; .
1 2ol 33, X4l 231, 222 1m 352, 304, 254, 136,273
2 15, 309, 249, 235, 120 11 a0, 30, 251, 231, 2254
3 ARE, M, 206, 2, 225 1z 349, 302, 24%, 233, 211
4 A7, 510, 255, 251, 22 13 330, 308, 256, 130, 222
5 150, 308, 267, 235, 220 14 350, 304,271, 230, 223
fi a3, MEL 2T 238, 7248 L5 335, 305, 285, 240, 22y
7 370, 3046, 245, 234, 225 1 339, 00, 271, 136, 225
b 31, 300, 275, 250, 224 1; a0, 310, 277, 236, 223
B S91, 3IZ, T¥s, 235,222 s ISR, 3L, 27 T35, 20

Ja




Table {7): Thermoedyonmic valnes of reactinn of
(A} with Malic anhydride through of temperature
effecton B Eo, A H ., A S aod A& & value (1)

T K Fa AH AN Aty

K u' |l Jmor' A ! K
ETE! FI5 2 &0 S AR OR 131945 0
i) T30 Ml Sk e VR4 B
I35 taasd s0iE | LIPS+ | SATE =
343 TR WORGA | EERt: 10044 .0
37 T e0RT3 | SZIKDL] [anzdT o

Table {81! Thermodyoamic values of reaction of
(B) with Balic anlvdride cheoagh of femperaiore
effeceon I, En, A1 A S and A G value (2

T K Lu Al AN ar;

k W' jmal” Jmel L el Kol
3 Lol FET TIAS - 3005 EEEEE
313 nur usday cragEd | L 13530055
33 o011 Ty TIRTR SO 13708
345 NI T4 TIECE L 13527737
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