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“TRANSFER CATALYZED METHOD FOR PREPARI NG OXY61SPHTHALI C COVPOUNDS BACKGROUND
OF THE INVENTION 5 This invention relates to the preparation of

oxybi spht hamwiccoossspounds, and nore particularly to their pr eparmsggmhy an
i nproved.phase transfer catalysis method. -Oxybi spht hal i m des and

oxybi s(phthalic anhydrides) are internmediates for the preparation of

pol yet herim des. The 10 oxybi sphthalimn des have, in some instances, been

easier to prepare than the W;@SE(WNS?ER @W’qyﬂ_wgg ) and can subsequently
be converted thereto by hydroMg.l_ﬁ %a is al so possible,

Lon
however, to prepare oxybi s(ph s’;\RWGectly As disclosed in
US Pat ent 4,780, 544) the 150RMBISPHTHALICTCHAPRYNDISeen prepared by the

reaction of a nitrosubstituted phthalimde with an alkali nmetal carboxyl ate
such as potassium acetate in a Bipolar aprotic solvent such as
di met hyl formam de or di nethyl sul foxide. Mre conveniently, US Patent

4,933, 469 descBABHKSROEIND @l'e'[BbJEaIN\éENTION non- pol ar organi ¢ 20 sol vent)
preferably in the presence of a phase transfer catal yst. Reaction

tenperatures are in the Tﬁgﬁﬁ\/é?ftloﬁ%l&?%%gﬂfbg%@ﬁa?&?&nBiféﬁfb'%?'ﬁh'éhcwo 200C.

Yi el ds above 70% are obt ai ned ')1/ ri1dini as phase
transfer catal WPBWT‘@S ARdmerPaicyaRy to dheir Efqﬂqréﬂo"t‘ hmsg'mn,raveq! um

hydride to renphssevrassfer catalysiy meéthod.el ds can al so be obtained by the
catal ytic use of tetraphenyl phosphoni um brom de, a very expensive conpound.

anhyar des) by . si mpl o QRRIBRAMEIAIRSRH bRl BleriB RHERsLArs ¢ oo

pht hal i ¢ anhydinteragdirtes ferthermraparation ©f polyesherimidas. Thet he pr ese ce of a

30 di al kylggn ng Mgﬂk thElimie Er@vécin%ﬁel(ﬁéibﬁée@rﬂééwe&% E 7% 13
June 2003 WO 0Q/°35897 that of the

PCIN | 24 ar .t
af or ement i oned? fp%gPlﬁa%hW"@ﬁiﬁﬂmaézana?%eﬂuﬁﬂf \éBecar bonat es
i nstead of car bmdrﬁdethereto dyshydrolgeis . arldSd étnpdratiort. 19155al88 podsibid, 0oses such a

To US 5 Pat oni TeWiel %@%&% ok Balifine R SRS Bllebll, “Conduct ca i n the

absence of water and enploys a benzoic acid such as 4-chlorobenzoic acid as

a catalyst. US Patent 5, Aszlisricsedl wdiSSatentd 7896544, thribst i t ut ed
guani di ni uy salkgb; %tﬁﬁ%ﬂésrmft%erpﬁf'eﬁa{m ftﬁé r@é&im hitfe-aronmatic 10

substitution react|ons such, as th ea A salts with .

hal o- or vitro# EWQFWL@B@HWPE&YW&TPB gligne %|°a“b<?p’9'§93ﬁﬁ¥&mﬁ des). It is

n(r)]t hc: ear ther @btassmmnametaee)na\/dq:dlmraﬁrbaclsemsuclbas\/\eenha subisltl t ut ed
thalic conpo oxVi. n ca

gl ml ar. 15%UWQQW$®%%W?H%{@§SQWG?ﬁbgﬁé'ggﬁyﬁ'ggbaseé on the

di scovery t hat Patendi4,933.409 geserikrsihein wapasatmwnt?en@wppwéugamt he

prepar at i opp of saleht y@ﬁewy% ﬂﬁgﬁ@%@ﬁée bFarﬁH%sléQl'éﬂsfévOéé’tQ%ﬁ When so

enpl oyed, f t he sire roducts in t hoyt the need

f(r)nr) 2% burdensﬁ\é1 gB‘i‘\‘%ﬂPe@?‘}mﬁ@rﬁp ﬂ?ﬂ ﬁ%‘f #@4&%#’”@ net hod for

preparing an oxftehabouha50-20000pY¥ieids alboweov.oarmbl_aamedwnblan Zis Oor

N-R and R 'Sgﬁdkﬁ?ﬂr}giaypgm' Cha‘ftoa 6ﬁas etrgr?ge?(&&fa?&t%%lyawﬁglq%étUt ed

pht hal i ¢ conpo
solvent is distilled through calcium hydride to remove water; similar

25 yields can also be obtained by the catalytic use of
tetraphenylphosphonium bromide, a very expensive compound. US
Patent 4,808,731 discloses the preparation of oxybis(phthalic
anhydrides) by a simple condensation of a nitro- or fluoro-substituted
phthalic anhydride (not requiring carboxylate), also in the presence of a

30 dialkylaminopyridine, but disclosed yields are no higher than 57%.
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13 June 2003 WD 00135897 -3 O Z , O PCT/US99/ 74416 wherei n X13iJand20@8 or

‘nitro, with at

| east one carboxylate of the formula O (1Il) MO -~~Y ,

wherein Y mo@asedal kyl, OMor OH and Mis an alkali netal, Por/mEs#d/24416
non- pol ar solvent and in the presence of at |east one phase transfer
catal yst) said catal yst being a guanidiniumsalt of the formula RS~ N R4

(X2 ~)n (~V)

. . Rs R7 n wherei-2-10 ~ each of R2, R3, R5, R6 and

R is a primary al kyl_ radical and R4~ is a primary alkyl or primary
al kyl ene radical, or at | cusatethoesiphildrie tia-dtihe BforBmentioné® pRients

conbi nati ons Wi ggt Q%ﬁgﬁ%}%@gh&!‘éﬁ %ﬂeggl %rB%é%%gﬁggﬂgggg%%a% 35897

-4 DETAI LED DESGRas?knowrphis Baten 445080 rhssosesTsigdod methad ifhwhich

radical; X2 is

substituted pht i k§r

imde in which

16 i Qg WY Ber ReBHg b B8 O an

r secondary,

R is ns(g@)éik radlca,,dgrefera\'vif pri mar i
containing R8 E&t%trévzlfs 9, (4 reactipn &s mare effegkively cendysgted in thee X
substituent nayabeenté b watehaidelPidyeca Beh¥oit!aeid SUchcds 8:chictbbenfi®) and
may be in the 3- (@a%%rqe%& ly, the 4-position. In many instances) the

preferred corrpoﬁﬁ

"a Il are 4-nitro-N-nethyl phthalimde, the

4-chl oro anal og and the correspondi ng anhydri des.

10

15

20

25

US Patent 5,132,423 discloses the use of substituted
guanidinium salts as phase transfer catalysts for nucleophilic aromatic
substitution reactions such as the reaction of bisphenol A salts with

_halo- or nitro-substituted phthalimides to yield bis(phthalimides). It is

not clear therefrom, however, whether the reaction between a L
substituted phthalic compound and a carboxylate or carbonate salt is
chemically similar.

SUMMARY OF THE INVENTION

The present invention is based on the discovery that
substituted guanidinium salts can be employed in the preparation of
oxybisphthalic compounds in non-polar solvents. When so empioyed,

they afford the desired products in high yield without the need for
burdensome solvent drying operations.

The invention is a method for preparing an oxybisphthalic
compound of the formula

o O_O_O 0 '

o

M

wherein Z is O or N-R'and R'is C1.s alkyl, which comprises contacting
a substituted phthalic compound of the formula



10" Sui tabl e carboxyl ates of formula 111 include al kanoates) 1B Juhé 2003 is
"Cl-8 al kyl and especially nethyl, and carbonates, in which Yis OMor OH
The M val uwa®/348897al kal i nmetal, preferably sodi um or potassirgouUSIRE46t
bet ween the phthalic conpound and the 15 carboxylate is effected in a
substanti-al |y non-pol ar solvent. Suitable solvents include aromatic
hydr ocar bons such as tol uene and xyl ene; 3chl ori nated aromatic hydrocar bons
such as chl orobenzene) odi chi orobenzene and 1, 2,4-trichl orobenzene; and
et hers and sul fones such as phenyl ether, Biphefyl sulfone, and sulfol ane.
Far the nost 20 part, solvents havi ngta boilingjjpoi nt of at |east about
150C are preferred since it is conveni\efiiNto cgljduct the reaction under
reflux and the use of | ower boiling gglhver{¥ can\undesirably prol ong
reaction tine. The preferred gl ventg are qg{di chl B obenzene (ODCB) and
1,2, 4trichl orobenzene, with ODCB gen&QTJ hei ng/nost preferred by reason
25 of its availability and relatively ' costy{ The al kyl radicals suitable
as R2’"3 and R~'"~ in the guanidiniumsalts of fatnula IV enpl oyed as phase
transfer catalysts are primary al kyl radicals, generally containing about
1-12 and preferably about 2-6 carbon atons. Alternatively) any conbi nation
of 30 those radi,cals @and . the correspondi.ng nitrogen atons). my form a
het erocyclic rXferein )g Js halg opNitig, P"gﬁ?‘r%,|eg§tr9'lﬁ 6%9*%%1%1@%@%@ i's
usual ly an al kyl radical of the same strucfure as R2’3 and R5'' , or a Cz.
13 June 2003 WD 00l 35897 PCT/ US99/ 24416 -53~2 al kyl ene radical in which the
term nal carbons are primry; nost preferaHIy, R4 is C2.s alkyl or 4.8
strai ght chain al kyl ene. The X2 JB) udQrey—Be—ai¥y ,anion and is preferably an
anion of a strong acid; exanples are chloride, brom de and 5

met hanesul f ona I\pkd ] i eaqg i rred. The
value of n wl Iw%eégi\ \gﬁé gg?:lgp k(l:}?@g%ﬁﬁgH _eth@:s 4 Ilkgh mgﬁ: ﬁf)? al kyl ene. As
i ndi cated by the dotted Bem#elarsagnhangd 'nwemmqfiaﬁie%ﬁmﬂge in the
guani di ni um salphasé tefisfardataipst, esier catalystbeipgra dhaidihiimsatt dfithe ogen

atonms. This is.believed to contribute to the salt's stability under the
condi tions encé%ﬁ?@ged according to the invention) which may include
relatively high tenperatures. Agcording to the jnvention, contact between
the above-described materials i/s effectqgd under \reaction-pronoting 15
conditions, generally includi tgnperat Ukes of at Ieas% bout 150C and
preferably in the range of abgut™Nl50-225C, rfai (Xt enance of an inert
at nosphere such as nitrogen. fThe ar Gﬁﬁ?o of clrboxylate to substituted
phthal i c compound is nf¥t oftgn ap1€ast%y: 1 and preferably in the range of
about 1.0-1.5:1. Phase transfé&r ggatal yst 1% 20 uspally present in the
anmount of about 1-15 nol e perdent based o# swpsti/tuted phthalic conpound.
As previously nentioned) contiRuous dryiflg of Rehgents andl or sol vent
during the reaction is unnecessgry for the purp ses of the invention. It is
sufficient to dry prior to reaction both the carboxyiate 25 and substituted
pht halic conmpound inp vacuum and the solvent by contact with an effective
dryi ng agent sd%n'i‘ieréﬂ‘:nol ecul ar sieves. One method of producing

hexaal kyl guani di ni um hal i des, especially chlorides, involves drying of the
guani di ni urf0sal t by azeoteamh of Rf,R3, R°aRFand®’ isa primayuaikydradieatont ai ni ng
said salt with 4lJd QUi r

guani di ni um Sal%ﬁ%‘%@éﬁ%@\;ﬁ%ﬁ%ﬁé&bﬁ@%&glkly}r%fenraaﬁlﬁca? ,Ségﬁ{‘ié’%%gn? f.ihfent of
the brine) nosttheReR’,FVdREandiR R gembinationswiifvthe eonnectinanitiegan nent al
to the' 13 JrBk 2093 a/ReBcRAS fadicdiNS99/ 24416 -6 perfornance of the
guanidiniumsalt as a phase transfer catal yst according to the invention.

It is within the scope of_,d.he invention to enpl oy additional
P Xi is an anion; and TPl oy

15 nis1or2.



catal ysts, as previously noted, in conbination with the phaseatjuag®bes 5
‘catal ysts. Suitable other catalysts, which may be effective to further

i ncrease yMWQ#358%c| ude carboxylic acids such as 4-chl or obereciusacuas \Wen |
used, the other catalyst may be present in the amount of about 1-10 nole
per cent *based on substituted phthalic conpound. The course of the reaction
bet ween carboxyl ate and 10 substituted phthalic conpound may be foll owed by
renovi ng sanples, quenching themw th an acidic reagent such as acetic
acid) diluting z-w j organic liquid such as acetonitrile and
anal yzi ng for r%gfﬂf\%g @éééﬁéﬁlﬁw Bl;'iErﬁFg‘HgEDe%Mé?@lM&MTa chr omat ogr aphy.
| sol ation of product fromthe reaction m xture nay be achi eved by 15
convent idonal nmeans, typi c‘_ﬁhégubﬁtimmd_ pmmgli%e@mpt@uh@@f;a‘m{#m@“(myp?épht halic
conmpound as a s i LV ng. e netho e invention is
illustrated by ﬁé@’%ﬁ‘ﬁ‘i‘%&°ﬁ%@ﬂﬁﬂ%|"ﬁ%’%£\% @o%ﬁ@ygr@8|cﬁ"é’rﬁh'? ¥en

at nospher e. PotRiénaphonsatandans rabntainings1-8roackomatems Methgl radialous! y dri ed
under vacuug at Sthesk i bIH; e anhydri des
at 50C and g]uana%icbr{léﬁ}n%sdél ts %t g%ﬂg"?wggéboﬂ'ﬂ‘g%ﬁg@ @Egglé‘%‘ p)gd). Sol vent s
were dried by JWQC?“WQ Ar BramQlardimay b indbg  3rorsprelasablyclvPLES 1- 2 Each
of a pair of 504 pbsionehiangliastancésthe prefetredsidninicenas Bt torslugit 1 ogen
supply means was_char,ged. w .90.9. o) assi ym acetate an
heated at 180C {Iff 'F"%&iﬁ‘ﬁh@ﬁﬁé"'ﬁ’i%%@%@ﬁﬁm% % el eased with

ni trogen and 1O0catespareingraohydriadesd- ni t ro- N- et hyl pht hal i mi de and 25 m of
ODCB wer e added. Hexaet hyl guani di ni um chl ori de (HEGCI) or

hexa- n- pr ogy guani di ni um g0; i on
subst i t ut edCpht L de) %gagggd?ég@x:}&g{?ﬁf;mﬁ%gp [@'@\%ﬁsgg@?égﬁous
exotherm as a WBchtY §nCisatkyband especiatiy méthy, and carbonatas, sy wiighY br oun as
a result of theis OMorJORE TREMM valldOstiH 3Ik&f metall brsterabfiddddium orevol ution of

nitrogen oxi des, tSa Dl es were periodically taken and anal yzed for renaining
substituted pht?\%?f“ggﬂé. The product was the desired

4, 4" - oxybi s(N-met hyl phthalim de). The results are given in Table I.
Conparison is made 5 wi t hContactbetweerthe phihalic compound and the

N- ( 2- et hyi | dahenOi 1 I <Chb R AT i ; hase
trsnster cantyLrBoRVER REREGIRY & dibBiataf hoh ,@ﬁi@%?‘f@@ - whi ch

sa e
the reaction waSOlVeRgRelde;afomatictydracarhans siechas ng avd x¥ieng; a phase
transfer catal ygiilbrinated srohafticchydrotrbank suth @k chivtobéremeot i oned US

Pat ent 4, 780, 544. , 10TABLE | Examml 2Cant r.ol _1Cont ~ EGCI
HPGC! EHDVAPT ne,é'cn@@a%%q% andd -%%'ttﬂ‘gﬁPéﬁ%é‘ngﬁaﬁﬂo %"FBgff‘ 4 SIS o) 1 o
-6575. 42- - 41. 8suditas phenyl &tBer,-diphenyl suféndand Sulfolehe3 Fohthe mosbvenent in
reaction r a r i Ay int r4 the use of
the am nop?rqe di Eéﬁ'aésagﬁgeséeﬁ%%g}bgmga't alpglgftﬁgﬁ%ét bg’gﬂlse@,()c%) 9?Bi pol ar
aprotic sol vent Plafefied sinaeit is agnvenignifta copduet the reagtign under eflux andwpLE 3
ngo procedur eI thegefs"ét@f Wﬁ?‘b%il}d@sdlegtﬂgtd}@iiurﬁ?éﬁﬁﬁblytdﬁabné réﬁétﬁar?lﬁhé.e nt ?f
was enpl o ) e S vent. was . -Lric or ene e reacti on
t enperature ms*gﬁw{éﬁ%ﬂﬁ!@%@lﬂ@9“3‘99‘%9%%“9 @gﬁ% ?'Td, ilirbrc:“"corrr)ar i son
with Control 3 trichidgrobbnaenewith ODTB gesecallytbaihg tresst prefiemsd blyoepsami um
chloride ( @) er catalyst. 13 June 2003 WO
001 3589? Ex-%gr?pl 8@?2?@%@“@%&%9#&@%%ﬁ {i@% Final yield, _$_
The alkyl radicals suitable as R** and R*7 in the
guanidinium salts of formula IV employed as phase transfer catalysts
are primary alkyl radicals, generally containing about 1-12 and
preferably about 2-6 carbon atoms. Alternatively, any combination of
30 those radicals and the corresponding nitrogen atom(s) may form a
heterocyclic radical such as piperidino, pyrrolo or morpholino. R*is
usually an alkyl radical of the same structure as R*® and R%7, or a C..




" TABLE Il Ex.3 Control 3 HEGCI TPPC Substituted phthalinide ren@iJune@gp0%0. 4
'94.6 45.2 94.2 35.9 93.8 60.9 6.2 PCTNS99/ 24416 These results denobnstrate

t he super i orwOyon$89t he hexaal kyl guanidinium salts in terns of pcTos®aA]E
reaction rate. 5 EXAMPLE 4 10 The procedure of Exanple 3 was repeated,
substi tut.i.ng potassi um carbonate on an equi nol ar basis for the potassium
acetate. The results are given in Table 148+ TABLE ill Exanpl eEx. 4

Control 4Cat al yst HEGCI TPPCSubstit ut ed' pht hal i m deTi ne, hrs.remaining, 0.574
98144 98223. 2 994 Hkylerssradicalah whiaH the téfifinal Zarbbas are petiang, most consi st ent

with those of Ex&,@pérg @, qu&g?g&gf’éggtﬁ?é@f‘# é%é]ﬁéa%ﬁfégbonat es, in the

subst anti al absence of ‘water) for the
preparation of oxybisphthalic gonpounds according to this invention.
EXAVPLE 5 13 June 2003 WHheX ysiuermay-hesywianian andtie pfefetatdyian of Exanpl e

4h¥\ﬁsl _repgat ed Vaiibnidie steshg 4ad; dlarfpleBlafe BRIOABA! broRAdEdngn substitut ed
pht hal i m de,

of 4-chl or ohenzoi cid as, 6 additional catalyst. The results
are given i n2TabTg Wesgﬁ?ﬁﬁfE&P%’r&a?ﬂﬂ @@E’."@‘F&Tﬁ?rﬁl Iy pyefemedc
TPPCSubst i t ut edpTivd sbiuei afaTwitehe ihios 2 deprindingd® whethe?Ri6 a8GRbr. 9 95. 3440. 3
95636. 4 92. 5Fi ”a%!k?'l'bﬁéd’ %9 5.2 EXAMPLE 6 The procedure of Exanple 4 was
repeat ed, substituting 10 4-chl oro- N net hyl pht hali m de on an equi nol ar

basis for the nitrophthalirnide and er;lgl %@iﬁnan HEGCI at 1 nple percent. The
results are given in Tabl eA¥indicatedhythe dotedibonds in farmuda IV.thenhi ch TPPC

was enployed at goditivetRamnerinané guahidmiaial iCabRickRzed bV orlt arbbn2 3

Final yield, Ex.6 (gglntrol.t HEGCI TPRC. Su st.ltuéfd ghttgg |m[ge rﬁmal ni ng,

79.6 40 53. 5032 ggHeetragenatoms, Thisrs Pelievgd fQ coptri é?n‘& e salts are

consi stent with stability ohdértheEondilionsiencounteaeg hesording to the inventiop,
which may include relatively high temperatures.

Accordihg to the invention, contact between the

above-described materials is effected under reaction-promoting

15 conditions, generally including temperatures of at least about 150°C
and preferably in the range of about 150-225°C, and the maintenance
of an inert atmosphere such as nitrogen. The molar ratio of carboxylate
to substituted phthalic compound is most often at least 1:1 and
preferably in the range of about 1.0-1.5:1. Phase transfer catalyst is

20 usually present in the amount of about 1-15 mole percent based on
substituted phthalic compound.

As previously mentioned, continuous drying of reagents
and/or solvent during the reaction is unnecessary for the purposes of
the invention. It is sufficient to dry prior to reaction both the carboxylate

25 and substituted phthalic compound in vacuum, and the soivent by
contact with an effective drying agent such as molecular sieves.

One method of producing hexaalkylguanidinium halides,
especially chlorides, involves drying of the guanidinium salt by
azeotropic distillation of an aqueous brine containing said salt with a

30 liquid such as toluene. When so produced, the guanidinium salt may
be accompanied by the inorganic salt constituent of the brine, most
often sodium chloride. This is not in any way detrimental to the’



v 13 June 2003 WD 00/ 35897 -10 EXAMPLE 7 PCT/ US99/ 14418 J¥nd20GY 2- |
"oii-jacketed reactor with a bottom val ve was equi pped with a nmechani cal

stirrer, Deapoddsag’k trap topped with a reflex condenser, andp@fissatis .
supply means. It was charged with 5 260.8 g (1.265 nol es) of
4-nitro-N-net hyl phthalimde, 473 mM of ODCB and 25 g (95 mml) of HEGC
(dried froma brine solution as descri bed herei nabove). The sol ution was
heated to reflex and 100 m of ODCB was renoved with a nitrogen sweep. A

second) si mi | arperforidnered tife juahibimiankaies 4 pRaLE raMteritalaced under the
first reactor an(%qc@arqe Wit 24 g (1.265 nole) of potassium acetate and
293 m of ODCB.@FRMUNE'X NG PVERLO heat ed and ODCB renpved in the same way.
The contents of the first reactor were transferred over 10 mnutes, with

stirring) to the second Wt is within dins Seope obthe inventidibtorampl@nadditiondl t he

t t t ' Is . ' f
i TFogen evol veapis S pIUGRIVASAD BELRDIRROSI e BRa gl kRS,
stirring wede cetalysiseguitahle othercasalysts, whichhiroay breffactive te furieral | owed to

cool and sol i dsingeage @ MAClUGE Varoiiid aidtysudicas acHiblobeakzbRhdidr ough a
fritted funnel . ,20 The ,spli sortaygfved wer

e washed tw ce h 100-m
portions of watBneaiseda af FAGYSF MayRe p{ﬁ%ﬂr@i‘rhg‘et ﬂ%‘oél'é‘gH agout
4, 4' - oxybi s( N- netidymaletgententibhspedion stibstityted ipihthdirddthfoGndhe procedure of
Exanple 7 is repeated, substituting 25 4-nitrophthalic anhydride on an

I mol basis f th oY % wn.de. is th
esi red 4, 4 oxybi ( pht hay Codes g fedttop Degedfisatboa@td ' 2 {o°),
June 2003 10us substituted phthaligeempouing| aybe folowed by remawing samplespar i ng
& Uk iy AereArRper Rith shiad o Tengefich &b dostie Sl At 2 pvund.
of "the formul a Wih 5 Sutab rosic loiedpichBs 3eBafitls Bhd 2BVt fas, ™
carboxyl ate of teaetantoand peoductbyMijh pressute liquiddreomatogfapyC-a al kyl, t~M
or OH and Mis g %)h%f'grém}c?lfmrﬁ thefrebtiBRPHiRAIrg may b Hehigldd by the
presence of at I'saat on _ _ ,

16  conventional means, typically by cooling, separation of the

oxybisphthalic compound as a solid, washing and drying.

The method of the invention is illustrated by the following
examples, all conducted in a nitrogen atmosphere. Potassium acetate
and potassium carbonate were previously dried under vacuum at

20  150°C, substituted.phthalimides and phthalic anhydrides at 50°C and
guanidinium salts at 100°C (unless otherwise specified). Solvents were
dried by contact with activated 4A molecular sieves.

EXAMPLES 1-2

Each of a pair of 50-ml 3-necked flasks fitted with stirrers

25 and nitrogen supply means was charged with 4.90 g (50 mmol) of
potassium acetate and heated at 180°C under vacuum for 15 minutes.
The vacuum was released with nitrogen and 10.30 g (60 mmol) of
4-nitro-N-methylphthalimide and 25 ml of ODCB were added.
Hexaethylguanidinium chloride (HEGCI) or hexa-n-propylguanidinium

30 chloride (HPGCI), 10 mole percent based on substituted phthalimide,
was added carefully so as to avoid a vigorous exotherm, as a solution.
in 3 mi of ODCB. The mixture turned dark brown as a result of the



phase transfer catal yst, said catal yst b~ain~ a ~uantd(nlum 39yne003,¢

" formul a AMENDED SHEET 13 June 2003 WD 00135897 -12 RS \N F~ (Xz 0 )n
(~V) ~. -- WROMEEIR n wherein: PCT/US99/ 24416 15 each of R2PCRAISIMRA4IRS
and R is a primary alkyl radical and R4 is a primary al kyl or primary

al kyi ene-radi cal, or at |east one of the RZ-R3, R R5 and R6-R7 conbi nati ons
with the connecting nitrogen atomforns 7a heterocyclic radical; X2 is an
anion; and 20 nis . 1 or, 2. 2. A nethod according to claim1l wherein X is
in the 4-posi tieuten of nilteaen oxides: g?ﬁ'@"?%“@fﬁpﬁf@d%ﬁ@ takemand s vitro or
chl org_. 4, tA nrﬁda%&eﬂbf@ﬁ?@ihé@iﬁ@s@lbﬁit?ﬂe@ pﬁitﬁéﬁrkmeztﬁr?%ﬁodﬁ{;t.“éés thzét met Iho_d ;
according to c . erein | met hod according to claim
wherein Z is Qoaéf.r'peﬁ%f%@'%ﬁé%ﬁ?y@&éhwi@m 1 wherein Mis sodium or
potassium 8. A nethod according to claim7 wherein Y is alkyl. 9. A nethod
accordi ng to clai m8 wherBiaresults aregivan in1Table InEompdriact is ohadg to claim 7

wherein Y i g OMig COhitrol 1 lempidyhg?U3- ARy 3B ERdimetAytaminopyridinium
chloride (EHDMAP) as phase transfer catalyst at the same mole
percent level, and Control 2 in which the reaction was conducted in
dimethylformamide without the use of a phase transfer catalyst, as
disclosed in Example 1 of the aforementioned US Patent 4,780,544,

10 TABLE |
Example 1 2 Control 1 Control 2 ¢
Catalyst HEGCI HPGCI EHDMAP -
Time, hrs. ___Substituted phthalimide remaining, %
0.25 70 71.2 81.7 82
1 37 - 65 75.4
2 - 418 - 63.3
3 0 25.9 36 -
4 - -- - 46.9
6 - 0 - 43.3

The improvement in reaction rate afforded by the
invention, in comparison to both the use of the aminopyridine as phase
transfer catalyst and the use of a dipolar aprotic solvent without phase

15 transfer catalyst, is apparent.

EXAMPLE 3

The procedure of Examples 1-2 was repeated, except
that 5 mole 'percent of HEGCl was employed, the solvent was
1,2,4-trichlorobenzene and the reaction temperature was 215°C. The

20 results are given in Table ll, in comparison with Control 3 in which an
equal mole percent of tetraphenylphosphonium chloride (TPPC) was
employed as phase transfer catalyst.



PCT/ US991 24416 11. A nethod according to claim1 wherein X2 i13 Amea00ad
fromthe group consisting of chloride, brom de and nethanesul fonate. 12. A
met hod acc i claim1l wherein X2 is chloride. 13. A di ng
to claim 1q\$\lﬁgpgls§r?et he solvent is a chlorinated aromatic hyg?%:?ggl%%f&?i A
met hod according to claim 13 wherein the solvent is o-dichlorobenzene or
1,2,4-trichl orobenzene. 15. A nethod accomgding to claim1 wherein the
reaction tenperature is at |east about 150C. 16. A nethod according to
claiml1l wherein the nolar ratio of carboxylate to substituted phthaiic
conpound is in the range of about 1.0-IAgiJE17. A nethod according to

claim1 wherein each of R2"' is ethyl and n |s 1. 18. A nethod according to
claim1l wherein each of R2'T i opyl i's A nmet hod accordi ng
to claim1 wherein the phase tEsx 2 ér cat# g C1onr1)P3 in the anmount of
about 1-15 nol e percent based on sbstltu % %:%tﬁ% corrpound 20. A

nmet hod according to claim1l wherein a car box Fd is enployed as an
additional catalyst. 21. A nod accordi ng 'H E\' 20 wherein the
carboxylic acid is 4-chior FALLETY ordlngto cl ai m 20
wherein the carboxylic acid is sent 4’ anmounP48f about 1-10 nole
percent based on substituted pht Aalic corrp6§1?d 194.2une 2003 05 12- 200099

- US 00992441E -14 23, A method #ar o1 opar r?*ﬁian ox9$Bspht hal i ¢ conpound of
the formula a wherein Z Is @Bﬁ')ﬂﬁ'@H o whi 68 orrpr(% contacting a
substituted ~ phthaliv conpound of the iarnmuia x' wher~ain X |s hal o or

vitro) WfltE iat | east one mbexnh@ltsed?ﬁmohbﬁatfeqﬁatd ﬁbd c@theh , Wherei an
ie Ct., : 1

at Ieast one. phSEAligHanlhelfgie R B Bt ieHresed BRRIAT it an ci i um
salt cf tthorE%AEMHLE]O

The procedure of Example 3 was repeated, substituting
potassium carbonate on an equimolar basis for the potassium acetate.
The results are given in Table il.

TABLE 1l
10
Example Ex. 4 Control 4
Catalyst HEGCI TPPC
Substituted
phthalimide
Time, hrs. __remaining, %
0.5 74 98
. 1 44 98
2 23.2 99
4 13.8 96
Final yield, % 69 1.7
These results are consistent with those of Example 3 and
show that alkali metal carbonates, in the substantial absence of water,
are also effective reagents for the preparation of oxybisphthalic
compounds according to this invention.
15

EXAMPLE 5
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10*}*} ! n0@ 109 jefi& dondenéBrl a%& rﬁﬂ'o n supply means. It was charged with

ove ) v Foradbdaa Bhaedomteny éﬂ'tfg'ﬂ*raﬁ%@%wm‘w LR & ()-

0@ 10%\ & () - &dd 28988 (mol) ofIaE& Gl (d@d frofrD stbriie( Solution a8!deseab@d 4 10(;

t10%& ( é%&‘%ﬁ%%%% jt¥e§§c§1§l?% %a@gxe%t%%% éflix and 100 ml of ODCB

was removed with a nitrogen sweep.

A second, similarly equipped 2-l oil-jacketed reactor was
10 placed under the first reactor and charged with 124 g (1.265 mole) of
potassium acetate and 293 mi of ODCB. This mixture was heated ahd
ODCB removed in the same way.

The contents of the first reactor were transferred over 10
minutes, with stirring, to the second via a transfer tube, with
15 maintenance of the temperature at 185°C. Refluxing was observed and
colorless oxides of nitrogen evolved; they turned brown upon exposure
to air. Heating and stirring were continued for 6 hours, after which the
mixture was allowed to cool and solids were removed over 4 hours by
suction filtration thfough a fritted funnel.

20 The solids so removed were washed twice with 100-mli
portions of water and vacuum dried at 140°C, yielding the desired
4.4'-oxybis(N-methylphthalimide) in 71% yield.

EXAMPLE 8

The procedure of Example 7 is repeated, substituting
25 4-nitrophthalic anhydride on an equimolar basis for the
4-nitro-N-methylphthalimide. The product is the desired
4 4'-oxybis(phthalic anhydride).

b



10(1Y 10%&' ()- 109 ()-! ! 10%>& ()-3!q ! 109& ()-3# , 10%& ()- 1BQJune 2003.

1044 $L &8z[ 9E4 10!" @ 10%\ & ()-L! 10%&' ()-!109& ()-f! pl0% ()- L10%&' ().-
!wlgﬁ%@-&m*)))))}[w1 1 10)) 10)) 10))!}o0- (12)%)25()- l()s 10'9%%4@992441
L, 109%&' ()-F 9*109& ()-!s0" @ 109& ()-)*+*nF*+A, }A<MPL 1

10)) ! %@LOYO0E () - 310%08' () - 10%0&' ()-y! "10%0& ()-!"10% O

O& ()-#-10%0& ()-"~,a,i,j,k,|,t,~<MP1 1 10))! 310%00& ()- @3el 310%00% ()- @
310%00&% ()-@ 310%0C%& ()-@ 310%0& ()- @™~ ,,,,vY7M?1 1 10! 310%0C& () - @
310%00& () - @3el! 310%00% ()-@ 310%00% ()-@ 310%00% ()-@,,,, ., {Y<MP1 1
10! 310%40C& ()-@ 310%00% ()- @ 310%00& () - @3el 310%00% ()-@

31070 ()-@, ., , ., zZX6MP1 NVRE! is ARk () - @D 310%00% ()-@ 3109008 ()- @
310%008 () - @3el 310%00% ()-@,,,,--{Y5MP1 1 1#3el! 310%00% ()-@

310%008' ()-@ 310%00&' () - ' - -

310%008! 8 %Sel! 3100/80&@23?_4@((5 ii@i‘o‘%&?%’" Eﬁ%@b&wl‘}'@%@&&% . @
-#-& ' -)-/-vY7meithe fammuld 1 0o00s () - @ 3109008 () - @3el! 310%00% () - @
310%008&' ()-@ 310%00&' ()-@-2-7-8-:-72-B- . 310%008% ()- @
3109%008 () - @ 310%008’ () - @¥3gyl! 310% () - @ G§gH1-2-0.:.}\;
MP1 1 1#! 3

0]

\ o Q

wherein Z is O or N-R' and R'is C.4 alky!, which comprises contacting

5 a substituted phthalic compound of the formula -
0
x1
o C >
o

wherelin X' is halo or nitro, with at least one carboxylate of the formula

(ny MO=—e—C—Y ,

wherein Y Is Cyg alkyl, OM or OH and M is an alkali metal, in a

10 non-polar salvent and in the presence of at least one
phase transfer catalyst, said catalyst being a guanidinium sait of the
formula

AMENDED SHEET
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wherein:
15 each of R, R®, R® R®and R’ is a primary alkyl radical

and R*is a primary alkyl or primary alkylene radical, or at least one of
the R%-R?, R*-R® and R®-R’ combinations with the connecting nitrogen
atom forms a heterocyclic radical;

X? is an anion; and
20 nis 1or2.

2. A method according to claim 1 wherein X' is in the

4-position.

3. A method according to claim 2 wherein X' is nitro or
chloro.

4. A method according to claim 3 wherein Zis N-R',

5. A method according to claim 4 wherein R! is methyl.

6. A method according to claim 3 wherein Z is O.

7. A method according to claim 1 wherein M is sodium or
potassium.

8. A method according to claim 7 wherein Y is alkyl.
9. A method according to claim 8 wherein Y is methyl.

10. A method according to claim 7 wherein Y is OM or
OH.
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11. A method according to claim 1 wherein X? is selected
from the group consisting of chloride, bromide and methanesulfonate.

12. A method according to claim 11 wherein X2 is
chloride.

13. A method according to claim 1 wherein the solvent is
a chlorinated aromatic hydrocarbon.

14. A method according to claim 13 wherein the solvent
is o-dichlorobenzene or 1,2,4-trichlorobenzene.

15. A method according to claim 1 wherein the reaction
temperature is at least about 150°C.

16. A method according to claim 1 wherein the molar
ratio of carboxylate to substituted phthalic compound is in the range of
about 1.0-1.5:1.

17. A method according to claim 1 wherein each of R%7 is
ethyland nis 1.

18. A method according to claim 1 wherein each of R*7 s
n-propyl and n is 1.

19. A method according to claim 1 wherein the phase
transfer catalyst is present in the amount of about 1-15 mole percent
based on substituted phthalic compound.

20. A method according to claim 1 wherein a carboxylic
acid is employed as an additional catalyst.

21. A method according to claim 20 wherein the
carboxylic acid is 4-chlorobenzoic acid.

22, A method according to claim 20 wherein the
carboxylic acid is present in the amount of about 1-10 mole percent
based on substituted phthalic compound.
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wherein X' is halo or nitro, with at least one carboxylate of the formula

o
I

KO——C—Y ,

wherein Y is Cq.¢ alkyl, OK or OH, in a non-polar sclvent
10  and in the presence of at least one phase transfer catalyst, said
catalyst being a guanidinium salt of the formula

wherain:
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