WD 2007/ 086745PCT/ NL2007/ 050033 Titl e: Process for the production of
phosphor ous conpounds The invention is directed to a process
for the praoduction of certain phosphorous conpounds, nanely urea_
phosphor ousV @338, thi o- urea phosphorous conpounds, P&FE¥L2007/050033
sul phonam de phosphorous conpounds. These conpounds are val uable for
use in coordination conplex 5 systens conprising building blocks,
such as the conpounds described in WO A- 2004/ 103559. The
synt hesi s of phosphorous conpounds, such as phosphites, is nornally

carried out hyygondepsrbiOnrehe PRARRERG JT¥HoeSor ¥t Bolapsanis

conpounds that carry hydroxyl groups in the presence of a base. The
hydrogen 10 halide which is fornmed during the reaction is captured by

AR ) T L T

chloride and the bas €

triethyl am nghbIoas céibbithdd, amnndy ubedipHbeHorb@hbdmpeuats, shio-urea
nitrogen heterocycle such as pyridine., The iglydrogen chloride w_l|
form an anmo@basRharpus cogeeneds, wndreulpkonamide phospherous CREPPYAI

ammoni um sal ts is p%ﬁ%%géﬁs%mﬁgﬁnékgﬂﬁﬂé?cﬁhf‘é@ihrbobﬂﬁnéﬁigﬁ RERipTexOf

the urea, thio-urea an rs osphor ous conpounds,
especi al | § i Bystesss doneprdgingfesidinghlbckfiesuch @stthe cempoands desartied in

context of r t ynt .S nethods. It has been found, that the
separation ogFgﬁggﬁﬁéﬁ%ggghron1anine.HCl salts is particularly
difficult for these i)pgsnfHesZlofIHISPRENCAE SomipdaAES, such as phosphites, is
Separation by distillation is often very hard and soneti nes even

i mpossi bl e dwermallyeartied ovspyeondensasionofphosplordinlistsrsrith orgamrved.

Chr omat ogr aphi c _techniques are someti i

time consuniﬁﬁnﬁ?gngﬁﬁhﬁ%%yggggaﬁﬁg&§ﬂ§ﬁﬁq§3 8?%%¥P§?P§éﬁ%§??§§?gﬁgagen
probl em gyi Sthafdeiwhichat fdred dyhfg the phresiohiik eapiured badie base ically,
the amine. HC1 salt, resulting in further djfficulti,

_ S W,t .
purifi.cati on thagtaing watenalds@n oragnephaspa %‘Ilg‘i’lénéég?r@?lﬁ‘? iy oy
vi abl e proce i i call ; Rhhte.
oy ect_of ¢ hangiade HAliyRanid Al G RA R TI br RbRRASRILL S )
WO 2007/ 086745 RCH Ak ZRATIAE 603 Ritdopdre hpteoaeycld suvhats pyrédinet Fhe hydwgen

and/ or sul fonam d g hor ous conpounds th al I, the production

of said conp é,e@m331w&m-%wﬁgf%&fa§£°§% erm‘_c’)h egﬁﬁps obj ect

has been jget by the RLQC R Rlor FoaRMBaRTh shlt¥e0phfticd]&¥ly tah@rious problem
production of a phosphorous conpound having the structure R3?",R 5 X

PX..---- R2 Xn3R6 syhehesinobthiesuop, thiomren apd/or sulfnainidd Bhesphoralsy of
O to 5 carbon atons,, R2 is. a hydra r i .
unsubsti t ut e Ocog}wndﬁr e%}aﬁgr%lfﬁ?g gﬁs %&ﬁ;@e%g ag‘lggﬂgg{sgﬁggge%f @ke in the
i ndependent | yeohysktQ@eobétic &intBpisanethods. st bsik beeh shuat, thattheasdpalration of
group, and Z is at |east one of__ , ) )
the product from amine.HC] salts is particularly difficult for these types of
20 phosphorous ligands.

Separation by distillation is often very hard and sometimes even
impossible due to the low vapour pressure of the components involved.
Chromatographic techniques are sometimes possible, but they are very time
consuming are can decrease the yield substantially. Further, a problem exist

95  in that this type of phosphite forms adducts with the amine HCI salt, resulting
in further difficulties with purification and loss of product. As a consequence,

no commercially viable process was available for producing this type of

phosphite. Object of the present invention is therefore to provide a process for



10and in which process R3 wherein Xis O, Nor Cand n and mare

i ndependently O or 1, 15 is reacted wth HY-C(R6)-Rl(R6)-Z-R2,

wherein Y i‘ﬁ g 9l %IH‘ and Z is as defined above to produce the said
phosphor ous” 26ME38HE in the presence of a solid al kal i F&ET/NL2007/050033

i on- exchange resin. Surprisingly, the inventors found that

t he phosphorous conpounds of to the presef2t invention can be
synthesised in sufficient yield and 20 substantially w thout adduct
formati on between ammoni ym chl oride salts and phosphite by using a
solid al kali F@Pm%%@ﬁﬁgﬁ% Qrureasg eb#g@msﬁ@mqe prynsEempynds
Moreover, they iWMERE , ; ; r gpggﬁﬂg f e

pr esent inveﬁlﬁon arsgﬂgeb{ng):dﬁgggﬁgf3&33?2&19%??19’ ﬂv)mé%%gut t he '?}Igeaga%?
further purificati orThistohjectthastbeen madyy tHegirovdsAsf 200 prOGRT Thvention for

Condensat i on 5T PRBCHRBATE. HLR AP B BOR A ARABHE S BFHEORE) | des
g

W th organi c conpounds t hat caﬁﬁ'\x hydr oxyl Qups, in the presence of
pol yneric al kal i ne i on-exchange resins. The 5escri bed nethod permts
the production of trival ent organop! Qrusgconpounds. It is assuned
that the reason for the problens in/the synt hestg-offthe 10 urea,

t hi o-urea and sul f onam de phosphgr®dus co unds is that these
phosphor ofis conpounds are doublf hydrogenﬂgondi ng donors and can for

i nst ance be . . - apat | i o
coordi nati on“@%?f%lfga%é‘%b?}\ﬁgfﬁfg (E:éa%?aaﬁ%ﬁ@%ﬁ%&gﬂ&@&?%ﬁ%%%@%ﬁ e
L hg pr esent E@dﬂjgtehmtohi ola sabstituted ﬁg&nsmﬁithmﬁ alkgbpt ar;ﬁtgiog@;dkﬁ, R4, RS
ydrogen 15 bonds. . Due to this interactign the.phospharou
conpounds  of apﬁgfﬁpqr@sleﬁ?mﬂ%ﬁﬁﬁ ByAiraEen 9% 80 PRHORBLN sYRstituteq ary o alkyl
tendency to eRGAPSNGEE & LRagPTROHM chloride salt in the final
product. Due"to the hydrogen bonding capability of the ureum

t hi o-ureum and sul fonam de part of the phosphﬁrous 20 conpounds, the
TEA. HO1 or ot her Erri ne saltsfare assunmed {0 bellstrongly bonded into

clusters of phospforous conmp@unds, therebyfmakfrmg-it virtually
i npossible th ormal~NoF 0 eto producela sufficiently pure
phosphor qys cdﬁpound& i,eﬁ nmoreit han,8g % pure¢ preferably nore than
98 % pure. 25The use of a solid al kaline ion-exchange resin provides
an i medi ate physical separation of the salts fromthe product; the
product remai.ns ,i.n, solution. In a preferred enbodi nent, the liquid
fraction of Pﬁgﬂwgﬁé¥?%ﬁsnixture is punped to a second vessel over a
filter. As a result, pure product is 6h£ained in the second vessel
while inpurities of the m xture stay behk@g on the resin in

: p

/
R x,.,,
wherein X is O, N or C and n and m are independently O or 1,

15  is reacted with HY-C(RS)-R1(R%)-Z-R2, wherein Y is O or NH, and Z is as
defined above to produce the said phosphorous compound, in the presence of a
solid alkaline ion-exchange resin.

Surprisingly, the inventors found that the phosphorous compounds
of to the present invention can be synthesised in sufficient yield and

20 substantially without adduct formation between ammonium chloride salts and

phosphite by using a solid alkaline ion-exchange resin.



30 the first vessel and cannot pass the filter. WO

2007/ 086745PCT/ NL2007/ 050033 4 The phosphorous conpounds of
the present invention have the followi ng general formula. R5 X X Z
41 , XRe wWHPE¥/0867dnd Z have the above identified neanib&gEVL28AH0FM3HN
optionally substituted aryl- or al kylene noiety. In a enbodi nent W
can be unsubstituted, but preferably Rl ig8 substituted wth one or
nore al kyl - and or aryl groups. The aryl- or al kylene noiety of R

preferably has O to 6 carbon_atons, nore preferably 2, 3 or 4 carbon
atons. The subst it ueMozeevss, Bednversiorafonng thet the phesrhoreyoeampads of

¥ oont PPU OB KRR YRR Bl'JBRALER in 3G Holef, wRALEL DRV fof Pchor

aromati c group nations of 1hese groups are 1'so possI
preferably cpmﬁcaﬁmfrom 1 to 50 car bon atons. In case R2 is

SUbeli LUt Sd, one o I8 B s, SRS R B S 50854
aromatic gro , ,
a(0) 0- R7, gCF Pédumﬁ% B@a%oghgsphl&ls bd,' ﬁfe con'densa@‘én o%@sphﬁlgﬁgllhnahﬁi?s |0§

hydr ogen or armpospimusshaﬂngles wath Qrgamll@@m@mm ténab rarry foiirexylgroups,

al kyl group or .an ar RY. | ref er abl dr.o a a
rethy1 *" ot by P2 51 B neRbEiflymctic e Rhodicha Rl YA aE R AGTRE
113 W 112 amngbtR6d pefmitiehs pyededtioh 6ﬁt@fvamntw§aﬁd;ﬂwbyﬂdsm&nnmou@ﬂs 20
optional Iy substituted aliphatic, alicycli¢, heterocyclic

aromatic group. A prHfisassamed thatihe wasen frigepsobliams %F@ﬁtsy gHhgsis of the

compountyf1 LAt 8, 408 FLABRAAREGH M AN RNy et o

subst i t uent s phbkpirens compoands yre chmhie hydragamlmndarg dabre andaandor

the or gani o LBRERSM S S KR Be R ehB B RS O ee e R e

reaction coordination compounds. In this case, the phosphorous compounds of the
present invention bind to a hydrogen bonding acceptor through hydrogen

15 bonds. b

Due to this interaction the phosphorous compounds of the present
invention are assumed to have a strong tendency to encapsulate the
ammonium chloride salt in the final product. Due to the hydrogen bonding
capability of the ureum, thioc-ureum, and sulfonamide part of the phosphorous

20 compounds, the TEA.HCI or other amine salts are assumed to be strongly
bonded into clusters of phosphorous compounds, thereby making it virtually
impossible through normal procedure to produce a sufficiently pure
phosphorous compound, i.e. more than 95 % pure, preferably more than 98 %
pure.

25 | The use of a solid alkaline ion-exchange resin provides an immediate
physical separation of the salts from the product; the product remains in
solution. In a preferred embodiment, the liquid fraction of the reaction mixture
is pumped to a second vessel over a filter. As a result, pure product is obtained
in the second vessel while impurities of the mixture stay behind on the resin in

30 the first vessel and cannot pass the filter.



5 tenperature is nore than 180 C. Therefore, preferably the reaction
is carried out at a tenperature of from-20 Cto 50 C. The reaction
is typically carried out at a pressure of 1 bara. Sui tabl e
sol vents foYORW 674y out the process of the invention R¢TNIGR7(H5(033
are not limted to tetrahrirofuran, toluene and dichl oromet hane 10
Preferred solvents are tetrahydrofuran and tol uene. The exact choice
of the solvent depends on the solubility of the reactants. The

sol vent should further be inert to the reactants. The person skilled
inthe art will be abhephesmiegees eompeunds| of the pyesent paesatiamhavesthe
specific subghq ‘ actants. The process of the invention
IS preferabl%ﬁ%%aﬁgégn%%gggﬁﬁé§L15 anhydrous conditions. This can be
achi eved by performng a tmo-fﬂtg azeotropicpdistillation of toluene
fromthe reaction vessels prior t@a the reactijon. In a special

enbodi nent, the invention provides i 'éﬂt way of removing water
during the reaction. A nolecul ar sifve may be \pl‘ace"dai n a

nei ghbouring vessel that is in gpef connec¢fion with the reaction
vessel . The water evolved 20 ddfing the reaction is distilled with
the tol uene gadrdiy XaRAY Rflvaind MovEUNERHEal nthGkes. I N the separate
vessel . he al kal 1 ne 1on-exchange resin 1I's preferably a

weakl y alkal i ne i on.Rekchrangioraliinsulisidetkdoaryhnimalkglenapsoiety. In a
Preferably, th | kal j i on-exch e resin . is.based,on o i1,C._ .

ol yrers.  wnpenedient REees e SRRRRRRF i ardiy ROS ShERliea gitn one
I on- exchangegf afird BlI¥1€ ah@loriaR§l SdGes IBES SrydNodlkiRrRas6iety of R! preferably
functionality. Preferably, commercially avail abl e i on-exchange resins
of the AVBERRySPItof ¢arpen satemgsmgre preferably 2, 3 omeaghagapioms. The

| on- exchange [ Ladl ARy e ROCSEMbi 1110 16 LAl M Abarticles.
Preferably afi T on- exc ange resin s applie Wi TR mean particle size
30 of from 10 pm t o R2 0én gptionallesuistitatabilypHattonalid@eliy, hreterodychioor
gm and WO 2007/ 086745PCT/ NL2007/05Q033 nost pr efgrrsabl %‘?F{’Ir 0%400 9@
to 1 000 gm 2remakc gaguumt abinatiogs of thesarpupspts alsepogible. ke preferably
| on- exchange b gpkiles Ao i 480D 1 dndhsd REIPAIKELES], bfio or more of
responsi bl e For a ?aster capture of the hydrogen chioride formned
during the rébesulstitueTibemayrhenfomiastones prifaay ksecondanyonr tsrtizam gékyl

resin to be applied,.can.be calculated fromt mount ~of I eac t s,
Preferably, ﬁ%‘?‘ll&aéhc ?ri%?oﬁ}’eé‘as’rﬁ:}’r’ lca%PBPS’é&ﬁBgé’ 'ggégfi'gr’d ai T 5?"&0)'
in the |95 exrhangR) ResCF;, MIRY, m(g?ma?ptac FR7, 12 -BRRTRf whesanRise
is available for each nol of acid. In a preferred enbodi nent, the
reaction is &adrogss ana gronracateptisiagfoom dstodd esabom atewne surhas ga alkyl
reaction in the_ pre h j i 1.0n- i N
bortor mad 1 n £6raP VRSS! Sorer By BB ) 1R 4R SSRNGPY bt Bebs,
sul phonani de pphwdphdnayl tiruast) ohengl, eohbphtydgrovp.a connect ed second
vessel after reactiop, Thig al_l_.ows fgr an ears%f.fand acqur at.e

separation of the fiRAR'pRRandE Aredpaspipes diiferent radarsdiydroganeian
over a fihter, i : . ' Y j

doubl o hir ogBU Bang JBREeE A ba b IR RE HotdOKlle PECEARLAL P

t hat contain hydr ogeA metepedromponndacopiliagitn the devertipn sraecnypiruglkef
bonded | igands for coordination conpounds. Such coordination
conpounds na O%Jéu{?sed as transition nmetal catalysts. In order to
screen a large library of cog¥di nation 20 c@nmpounds for catalytic
activity it is advantageous t 0>sd_mul taneous? y syt hesi se a range of

different building blocks. It i s\b,hefblﬁ{é@dvant ageous to produce

the urea, thio-urea and/or sulfondm de oS phrey compgeunds of the
present invention in a parallegl -8ynthesilg pr oCedurei wherein a
mul titude (for instance from® to 150) S Sifterent ur ea- phosphor ous

corpounds  ar %vl%éeﬁy ﬁE ﬂQ,SRQS, %, ?{t‘*, R&] %n%laﬁ@héx}e%e above identi@%? Ehegnings.



WO 2007/ 086745PCT/ NL2007/ 050033 7 purification procedure in the
robotic synthesis procedure greatly enhances the output of the

paral | el X?éhe3|s Q% avoi di ng tedi ous work-up procedures for al

mol ecul es pl OdWEEH™*S Exanpl e preparation of phosphite FYTAIRYIOY?
bl ock containing 16 reactors, in which two lines of reactors were
connected in pairs, 8 sinultaneous phosphbte synthesis were 10
performed in the reactors on the left-hand side. To this end - 0.5
nmol of the hydroxy-yrea startin conp ds wer e ed to.-500 ng (5
equi val ents) of AnberigXaachon 0011%“5 B’Eﬂ&%ﬁ(’@ﬁl@gﬁn@wa&f"wy

tol uene was meﬂlets%éhtu&ﬁsvmmvan@yﬁmw@ RACHBASE LSHMICAH a a_

pressure at 50 C. Next of tefrahydrofuran (THF) was adde
the vials cotﬁnapmnget&fmveeaef’(lomom Rtafemlﬂsbtaml-aorf@ Regridation of the
cooled down to 0.C. 0.9 equi,valents of., a tol -PC1

h
Cor T on i bftictealianed 3 BhERST il Rl PrE Sebb T hER RO KEATHRE upon

vortexi ngs at tel@l%}aﬁﬁ@1s-Eh&emh?ahur&wOl\ﬂllﬁ:réfoié\fﬁgfeEﬁth@WrH@ctidil isQaited
tenperature over 1 hour were further vortexed at roomtenperature

for 18 hour soquaFﬁIRP‘%ﬁaéb‘rQA%frfémphgﬂ QJRI%’OFQO the vials on the 20

ri ght-hand side overmPT

washi ngs of the sol |T ebges%g{slb%/lmtlfh%ﬁé%;%%#ﬁlﬁ ? 4 Hréoéfshgé %]i %ra.

washi ngs to the vessﬁahsatda sblvents Db catrgig sutdde Iirbeesscwtﬁ"#h@ir&remroﬁ

removed under res I 00 erat ure.

2007/ 086745PBAK SR edie B?tFQUtf@nP UrAgy toluﬂ%%@@@@&%h@mﬁ

( ng) mmio A ﬂ’réf@rr@&@ﬁ%@é Ry ée)tréiiyﬂ%ﬂ%féﬂ 8@ t3theheOTHE exact choice of the
1- butyl-3-(1-hycl roxybutan-2-ylurea 72.

solvent depends on the solubility of the reactants. The solvent should further
be inert to the reactants. The person skilled in the art will be able to chose a
suitable solvent based on the specific substituents of the reactants.

The process of the invention is preferably carried out under

15 anhydrous conditions. This can be'a_c_hiev_ed by performing a two-fold
azeotropic distillation of toluene from the reaction vessels prior to the reaction.
In a special embodiment, the invention provides an efficient way of removing
water during the reaction. A molecular sieve may be placed in a neighbouring
vessel that is in open connection with the reaction vessel. The water evolved

20  during the reaction is distilled with the toluene and is captured at the
molecular sieves in the separate vessel.

The alkaline ion-exchange resin is preferably a weakly alkaline ion-
exchange resin, based on amine groups. Preferably, the alkaline ion-exchange
resin is based on organic polymers, which are effective in capturing the acid.

25  Preferred ion-exchange resins are for instance based on amine base
functionality. Preferably, commercia]ly available ion-exchange resins of the
AMBERLYST™ type are used.

The alkaline ion-exchange resin may be present in the form of

particles. Preferably an ion-exchange resin is applied with a mean particle size

30 of from 10 pm to 2 OOOIpm, more preferably from 100 pm to 1 500 um, and



0.35 1-butyl-3-(3-hydroxypropybDurea 94.1 0.54

1- (1- hydr oxybut an- 2-y1) - 3- (4- met hoxyphenyl) urea 110.3 O. 46 E

1- (1- hydrox rOﬁﬁn-Z y1) - 3- (4- net hoxyphenyDurea 89.9 0.4

1-(1-hydro§%§ propan 2-y1)-3-(3- nethoxyphenyEUr@QT@@émﬂmﬁmﬁ%
G 1- (1- hydr oxypropan-2-y1) - 3-(2- net hoxyphenyDurea 104.0 0. 46

1- ( 3- hydr oxypropyl) - 3- ( 2- met hoxyphenyDur e 108. 4 0. 48

most preferably from 400 pm to 1 000 pm. It is advantageous to use small
particles of ion-exchange resin. A larger surface area of the particles is
responsible for a faster capture of the hydrogen chloride formed during the
reaction.

5 The minimum amount of alkaline jon-exchange resin to be applied
can be calculated from the amount of reactants. Preferably, for each produced
mol of acid, a free base is available in the ion-exchange resin. Most preferably
5 to 10 mol of free base is available for each mol of acid.

In a preferred embodiment, the reaction is car_ried out in a double

10  vessel setup, wherein the reaction in the presence of the solid alkaline ion-
exchange resin is performed in one vessel, while the ureum, thio-ureum and/or
sulphonamide phosphorous product is collected in a connected second vessel
after reaction. This allows for an easy and accurate separation of the final
product by simply pumping the product mixture over a filter.

15 The molecules of the p.fes.ent invention contain a double hydrogen
bond donor motive and can be coupled to molecules that contain hydrogen
acceptors for example in order to form hydrogen bonded ligands for
coordination compounds. Such coordination compounds may be used as
transition metal catalysts. In order to screen a large library of coordination

20 compounds for catalytic activity it is advantageous to simultaneously
synthesise a range of different bﬁilding blocks. It is therefore advantageous to
produce the urea, thio-urea and/or sulfonamide phosphorous compounds of the
present invention in a parallel synthesis procedure, wherein a multitude (for
instance from 2 to 150) of different urea-phosphorous compounds are

25 syﬁthes_ised at the same time.

Such a parallel synthesis of phosphorous compounds is
advantageously combined with robot synthesis, in which a series of parallel

reactors are all connected to individual neighbouring vessels. By means of the

robot system, series of 2 to 150 phosphorous ligands are synthesised in parallel

30 followed by a parallel purification of all the products. The integration of a



Wi ght Anberlyst (ng) nmi bi snaphtol PCl solution A 459 0.59 B 357
0.46 551 0.70 561 0.71 392 0.52 F 439 0.56 G 469 0.60

10

15

20

WO 2007/086745 PCT/NL2007/050033

purification procedure in the robotic synthesis procedure greatly enhances the
output of the parallel synthesis by aveiding tedious work-up procedures for all

molecules produced.

Example preparation of phosphite

In a reactor block containing 16 reactors, in which two lines of

reactors were connected in pairs, 8 simultaneous phosphite synthesis were

performed in the reactors on the left-hand side. To this end ~ 0.5 mmol of the

hydroxy-urea starting compounds were added to ~500 mg (b equivalents) of
Amberlyst A21. In two subsequent ¢ycles, 2 mL of dry toluene was added to all
16 vials and evaporated under reduced pressure at 50 °C. Next, 10 mL of
tetrahydrofuran (THF) was added to the vials containing the reaction mixtures
and the block was cooled down to 0 °C. 0.9 equivalents of an 0.69 M R-

Bisnaphtol-PCl solution in THF was subsequently added to the reaction

mixtures upon vortexing at 1000 rpm. The mixtures were allowed to warm up
to room temperature over 1 hour and were further vortexed at room
temperature for 18 hours. All mixtures were then pumped to the vials on the
right-hand side over PTFE filters (porosity G2/G3). After two washings of the
solid bases with 2 mL of THF and pumping of the washings to the vessels on
the right-hand side, the solvents were removed under reduced pressure at

room temperature.



493 0. 63 R- bi snapht ol - phosphite identification PIP /\11VIR]

(pp M

Yield (nmg) A 140.6 73 142.9 32 C 141.1 124 141.0 145 140.6 116 F

144.0 73
WO 2007/086745 PCT/NLE2007/050033
8
Details per vial:
Hydroxy-urea | Weight | mmol
(mg) _
A | 13- hydroxypropyl) 3-phenylurea _ 94.4 0.45
B | 1-butyl-3-(1-hydroxybutan-2-yDurea 72.0 0.35
C | 1-butyl-3-(3- -hydroxypropylyurea 941 1054
D | 1-(1-hydroxybutan-2-y1)-3-(4-methoxyphenylurea 110.3 {0.46
E | 1-(1-hydroxypropan-2-yl)-3-(4-methoxyphenylurea 89.9 10.40
F | 1-(1-hydroxy-2-methylpropan-2-y1)-3-(3- 102.4 {0.43
| methoxyphenyl)urea _ -
G| 1- (l-hydroxypropan- -y1)-3- (2-methoxypheny1)u1'ea 104.0 0.46
H | 1-(3-hydroxypropyl)-3-(2-methoxyphenylurea 108.4 |0.48
Weight Amberlyst mL bisnaphtol PCl
_ (mg) solution
A 459 0.59
B 357 046
C 551 070
D 561 : 0.71
B 392 . 0.62
F 439 0.56
G 469 0.60
H 493 - 0.63
R-bisnaphtol-phosphite | Yield
' identification [31P NMR] (ppm) | (mg) |
A 11406 73
B | 142.9 32
C {1411 124
D | 141,06 145
E |140.6 116
F 1144.0 , 73
(| 140.2 51
H | 141.0 45




T

140:.2 51 141.0 45 9 The invention clainmed is: 1. Process for the
production of a phosphorous conpound hﬁw ng the structure xRs \ XRIR2
P R6 wherein Xis 0, Nor G R' is an allcylene noiety of 0 to 5

carbon atons; R2 is a hydrogen atomor a substituted or unsubstituted

al kyl or aryl group; ufé ‘Rzll,ﬂinlggl R6 are |ndependently hydr ogen or

an optionally substit I t | east one
of 080 and \IIl v, - e Yc‘lh o%gl&lﬂgho V\hel’iénl%ﬁ&lx is 0, Nor

Cand n and mare mdepegn ently 0 or 1, is reacted with
HY-C(12.6)-12. 1(R5)-Z-R2, wherein Y is O or NH, and Z is as defined
above, to produce the sai d phogphor ous cogpound, in the presence of a
solid al kaline ion-exchange re}éi\gc

1 2
\P/X R.\ /R
FT
/X RS

R“.

wherein X 18 O, N or C;

R! is an alkylene moiety of 0 to 5 carbon atoms;

R? is a hydrogen atom or a substituted or unsubstituted
alkyl or aryl group;

R® R* R’ and R® are independently hydrogen or an option-
ally substituted aryl or alkyl group; and

Z is at least one of

0 s 0
/”\ )‘l\ aﬂd\Ng
™~ PN -~ N
S °

0

in which process

wherein X is O, N or C and n and m are independently § or
1, is reacted with HY—CR%—R!R>—Z—R?
wherein Y is O or NH, and Z is as defined above, fo
produce the said phosphorous compound, in the pres-
ence of a solid alkaline ion-exchange resin.

2. Process according to claim 1, wherein the alkaline ion-
exchange resin is a weak alkaline ion-exchange resin, prefer-
ably based on amine groups.

3. Process according to claim 1, wherein the alkaline ion-
exchange resin is present in the form of particles with a mean
diameter.of from 10 pm to 2 000 pm, more preferably from
100 pm to 1 500 pm, and most preferably from 400 pm to 1
000 pm.
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2. Process according to claim1, wherein the al kaline ion-exchange
resin is a weak al kaline ion- exchange resin, preferably based on
ani ne groups. 3. Process according t& claim1, wherein the

al kal i ne i on-exchange 4 8L&s h&oREBSE Blint 1, Wi Jr66eR BtarRar ticles with
a mean dianeter of fgem 10 Oggjbtvgsngq RQehrPiherBRtRe RNRAISGHAR Y from 100
pmto 1 500 pm and RskcHRAR&NARb¥Yseht 8 BhetREsePRIHR plodd@l® Pm 10

4. Process accor di NgcdiReted A0 oher WRkgh process is carried out in a
doubl e vessel reactor 5 PheLehdtoldt 15 Olint1 Ak froRsd i9BarR¥Cchange resin
i's present in one vessel, @RferkiiR PEOHUGDe ¢ S0 s@Id.ected in the ot her
vessel . 5. Process g@@pfRd:dh8rdid 16 bRl Ivhiiredesdis esfgs i s carried.
out at a tenperatureyQfn { JoRfhrBbselfrofmeio L@consmnﬁgoﬂéﬁéhﬂss accordi ng
to claim1, which prgggss shdG@héi ed out in a solvent chosen fromthe
group consisting of tetbahydr chokﬁﬁﬁéﬂ'toa&‘ﬂmtlok%@ﬂﬁlﬂle rotess iy 0CESS
according to claim1l arméa%eas ﬁel ﬁ%@ﬁ%f&t%aﬁ@rdiﬁ&éhtﬁﬁb’é as a

paral |l el synthesis ofyalisb g% erent phosphor ous derivatives.

8. Process according tSOPr% e@u&&m @vﬁle;elﬂze;gtﬁa%rﬁohr om, the
group consisting of wosyl §ﬁ£@ whene,

et hyl ene, propyl ene,yl uglbta vgllé §}thé§h‘o§ et hyl ene

et hyl ene, propyl ene, é’aréi:lfé?errébiwt ed with one
or nore al kyl- and ogu n)‘t Jupathhi@anl O Car bon

az[hd%

at ons. 9. Process,g '1@9;a1%9n£t urﬁa %lkn R2 is chosen from
t he group consisting @Faﬁphe ’f%vﬂ%%‘?ﬂﬂdmc]%s lto oxy phenyl,

g nmet hoxy phegyl {re i(g( 2 ahis h] utyIh 10.
rocess according to @g] h 9 exchange

. ; . P

resin is present in h di aneter of
from10 umto 2 0001%! gseacp B) from 100 umto 1 500 nm and
nost preferably from Z}EUP 1] %o _&3 X’&'sﬁ']s e&‘q“gﬁ%hé s carried

out in a double vessel”™ fo‘ﬁ%

i on-exchange resin is PL &S des o ab ct is
collected in the other %ﬁ % O%m&:arrle out at a
ter’rpfarat'ltjrehof fr](c)m %ﬁf process % catried &8 Qgse 22 c‘?rrr' ?d out '3
¢ solvent shosen {ron P HEE, AE ﬁemgf o
of at least 2 dlfferentmeoqun1 esno aeushe erc}uvt 1%1: C dvﬁ{hre In 121 is

chosen fromthe group consi'st i ng of unsubstltut ed and substituted

met hyl ene, et hyl ene, piishytossssis camied Pt aka tempradtaie Rt #1918 - bst i t ut ed

met hyl ene et hyl ene, pr dpy &Re¢;: and butyl ene are preferably
substituted with one hidipfeeslidystriedantinarsoen khaeniips tehat can
contain 1 to 10 carbon gb@®isiang ofeedltniit and taliens;en from the group

consi sting of phenyl, v%eﬁﬁttﬁgﬁé(ceﬁh@&%edo&dgﬁ Msﬁhﬁﬂ%f 4- met hoxy
phenyl, methyl, ethyl, RiQpy s piosbhordi dedvatietby| -

wherein R! is chosen from the group con51stmg of unsub-
stituted and substituted methylene, ethylene, propylene,

butylene, wherein the substituted methylene ethylene,
propylene, and butylene are preferably substitiited with
one or more alkyl- and or aryl groups that can contain 1
to 10 carbon atoms; and

wherein R? is chosen from the group consisting of phenyl,
2-methoxy phenyl, 3-methoxy phenyl, 4-methoxy phe-
nyl, methyl, ethyl, propyl, n-butyl, and t-butyl.



