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Novel Am nonet hyl Benzene Derivatives Field of the
i nvention The present invention relates to S 1P1/EDGL
WO e@epidr agoni sts of forrmula (1) and their usSBCEHEN2008/000144
active ingredients in the preparation of
phar maceuti cal conpositions. The invention also

4 BRbGEsS SR THEHERARANON oR RAIARV AR YL ol YeeroL

COMPEFHERSUSEPUR! AS BIOFUEITABBIFIVE FROM GLYEEROLY

and thelr use as conpounds | nproving vascul ar- unctlon
and as immnonodul ating agents, either alone or in

.C [pation th other active conmpounds or therapies.
F'B%E‘Hﬂﬁj G'w"t"ne i nventi on The human immune systemis
desi H@Srésenﬂmﬂléﬁﬂoﬁ Paaferdy PERICBSS of tHeSpreParationof biofuels or

organi sns and substances that cause infection or

"bl@ﬁl@éégdltw% rﬁﬂr@gly@g@ﬂ Mareypartiewlany sitdelatesute arpracesh éor the

S e S
Pl S P el bR O VEereT bt Bonot using
sofidaeid:eatalystd. hese control mechani snms are unregul ated _

and aut oi mune responses can devel op. A consequence of

the uncontrolled inflammatory response is severe

@Bunﬂ%fﬂ#ih\?ﬁ“ﬁoﬁr j oint damage. Wth current
t ment e e i mune systemis usually
supp@lgserml ds\dat hbydproguct abi | they manufsmturet oof biodiesel by

R, b P G SRR L B o e o
’»Ia%rﬁ%ﬂ%fw& is Préd@EsPthalis /it UMEEPhS %?‘ﬁér@of the biofuel. At

I costerol ds which reduce inflanmmation and suppress

present; @iieecolr indsoapplicatiopscenly dnsvafy smnalk yolume qfoddety in the

PhifpEo el st T2 a1 o s RS ¥nimal

méamurevier forrhhe fertiliddrbahd eaixirigiwith feed $ordaniafdiecTife economics of
Al ternative treatnents include agents that activate or

predyctioncgt biadirsel icgrabe isignifiegntly| W%rew% BeWpetafiSf the large’
t

arbut S YRRTHBLET S0 QL I € bR g S2RF i

coavgmglyccamt-d:qntannmgastreamsrkmh meemammutesnfm:htlon of vegetable or

unc ed inf I n e fiel
arRgLols, i, G107 NalE e fhafRsi T fnrioie 1S poRGRMIARLf biadiesel
PprotRioRS S EdnlErsisreVENt gipb&dN [ritd glycBrbl @t which can  find
transplant reC|p|ents can experlence sone rejectlon
appliegtionse ast blendinge compongnisniru fieels pikee gasolinal angdiesel is one

B4 b0 Vi TR She K Setind ot Bt hidhhg Somponens.

‘Crads glyseronginpeuced isha by-préducteir theapreduction of biodiesel via
transplantatign. Combinations of up to three ar

transgstesfication &f driglyeaddes lﬁsleaoluelaguln/eblwﬁsﬂlurﬁor bl%ndmg into

QLA BR N5 At ST LT Plifose o

andejreaddition,dfeely soltiblesintthe biodjesed. i nterfere with

OIS S AL B B o Sl oo
'bl(SHlé’Qﬁ fefb ﬁﬁﬁ'r‘é&g%d nvnaﬁ@éhh/' éHBHEIPuBaEbﬂn't XDTBR: 32 Fahrenheit

everol 1 nus, or FK50 Interfere wth cytokine
wheselaatgglycendeg ae re@tedimamqwi phase reaationuwithimithanol and a

whi ch i nh| blt nucl eot j.de hes'|~ L or
hofogeneo. f /S ,aW( i, Yig C@t?g I"é‘?f%'c??tsrs and a glycerol
ph‘ébéf&frﬂé‘lhlr@t 'rﬁﬁmlyTMyé@BEfahG' somefiesiiual dhethhA8d The glycerol

I Mrunosuppressi ve erapies relate to their effects;
phaseevas passed deiesighl a At@ngneatiomic i exehangedo cempne anions,

drugs produce di m nishes thetinmne systenl s defense

agai nst infection and nalignancies. Furthernore,

standard i munosuppressi ve drugs are often used at

hi gh dosages and can cause or accel erate organ danmage.

Description of the invention The present invention

prOV|des novel conpounds of fornula (I) that are

~ A PFA | rr~rs~a
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derivatives according to any one of the enbodi nents i)
to xii), wherein R4 represents hydrogen, R5 represents
werdwgh130and R7 represents nethyl. xix) AnotherPCT/IN2008/000144
particul ar enbodi ment of the invention relates to
am nonet hyl benzene der| vatives accordl ng to any one
Vi

rq{ult%@f%b{@g@nfgé%f )w@ was sh e| n 58 gyg@ r&g)nﬂtn% ‘then,
rea@t‘é?d Wﬁh@d’olm%ebutﬁﬁﬁe(&%dhwmﬁe preserice of a strong

aqid (catajwtugwodm gluceml pthesgs pThg)glyngtol ethers are then added back

to tf{%nﬁegﬁ@oé:% %{) gwcg cﬂ)}%) r§ g{e g+ d%mved biodiesel. U.S. patent

54@@2%%% 4 }_%g@i’e R(?S r%O % @ﬂbtﬁﬂeaem présence of

amasd eat t4naa my;g;pha@p r@@gﬁg@gg rroduge égpq@q-) di and tri-tertiary
@bl%tyﬁetg%gsgé?’ %Iy gf)i( @%ﬁr@%% @%%tfeﬁg) hereipaboye, isobutylene
is- medcaﬁ)nﬁ\ﬂmﬁng ageht? - Siticd) trigydeddes3are obtained from

VETRer DU, 11KEG0 bERT I A 9l FARASERE, fb,gnd olefins like
_5133%%1&2@{'@ Arilii86aylenkb axy | bBta%%dj)frénﬁ”ti\eeEQ&yrc cracking of
: CCH(OH) - CH 27NR6 1R62, -OCH 2- CH(OH) - CH 2~ NHCOR

-»~panoleumofmcnor¢s4( iOyill e an(deskable to use, as -etherifying agents,

%?lzsi'ilgﬁq' Q.\ege h@y@?sgt%p t§§yagro industry, like agro ethanol. Only

“bladk”%ér Maﬁm{d ﬁkéhﬂmgl ébrﬁﬁo&rﬂ@&t@@blrfot sourced from fossil fuels
aci d) - ydr oxy-3-[(pyrrolidine-

can éryisb@a/paltedacb@;ueis yMorspMpb)@hewal PEPeRpds Gopfaining the
oty Rt Yhahs P Bl obd e DI fulefy it from
olefims, oflké hsohtuﬂyluherrentlsoamytemexvaﬂei Jesswibiodagnadi¥ble than those

corp? %?r%%@iwlm%q{y%on@ %ﬁ%ﬁ%ﬁg\néﬁggﬁe glyceryl ethers
m&d% ?rd?ﬁ"sﬁ@ﬁbé&ﬂo‘ié"'lfhgr@ﬂ] )he31c€r ABEQ '?dr' a prdc(ﬁdg)r(?/, which enables

3-carboxy-pyrroli pf opi onyl

thbylaisemflmnmmy ladoghol dand( p;ajelabyy G prmaryka}lcgohm whlch is also

VTN Km i et o T

- 2-[ ( izt Wil N@rowr SratieXar of eflﬁét@ﬁcalloﬁ'ﬂ'\aﬁfehﬁéﬁscatlon reactions
yrrolidi ne-2-carboxylic acid) J‘fret hoxy

mzol%ngisyaha@mla.aséhe ethenfying agents ms n10r9| isuly écx?ccomphsh than

oS GnEHE bistg” AR 0008 ps i Sty doetnd i bhtcutar,

etRefifications dinwelvihgc eleffing yarecless subject to equilibrium limitations than
cid)-1-yl]-2-hydroxypropoxy
thQsewzﬁuag(yﬁI%Qfl ﬁy}qqdoy\?‘wﬂg ate(;r BoRfpduced as a co-product. More

p@ﬁﬂﬂ% %stwﬁgé?g‘?ﬁ @ éiunng thg atF nos)t(aﬁenf ication can poison the acid

. sitesj da/hm:hylaie pthepam}veosut)asAfurt thee tpm%staﬂﬁaatlmr‘d@actmmt As a

of the inv nt| on r te m no benzene
cqhisehySnes s Brtaists.  Bke, GrtBnoskande Beales Wbieh ars auite
eﬁé&tﬁé‘ 'lh'the étﬁéﬁﬁﬁdiloﬁﬁﬂﬂﬁﬁil@m@ta?re IE8S 2ffettive WHYR Sicohols are
R62, hydroxy, hydroxy-C 2-4- al koxy, di-(hydroxy-GC
use4i as e{herifying -agentsc dryadditian, ¢ontiauaus, [rropwlef thewater formed

e S e 3 Ao s o

ZoutHheHBthétifi e?h’uohl fe@ckot at temperitret ﬁld@\@rl)thﬁrltﬁe bonhng

N HSO 2 R 63 . xxi E,SQ Anot her particul ar enbaodi ne

painteof Watsft (199°CLisaalse benefiaial sHiees pbore N4, the Water formed
derivatives according to any2one of the enbodinments i)
to xviii), wherein R6 represents di-(hydroxy-C
-4-al kyl)-CG  -4-al koxy, 2,3-di hydroxypropoxy, -OCH
2-(CH2)mNR 6 1R62, -OCH 2-(CH 2) m NHCOR 64 , -OCH
2-CH(OH)-CH 2-NR 6 1R62, Or -OCH 2-CH(OH)-CH 2- NHCOR
64 . xxiii) Another particular enbodi nent of the
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L/-((S)-3-{2-ethyl-4-[5-(3-isopropyl -5-pyrrolidin-1-yl
woredobgisophenyl )-[ 1 , 2, 4] oxadi azol -3-yl ] - PCT/IN2008/000144
6 nmet hyl - phenoxy} - 2- hydr oxy- propyl ) - 2- hydr oxy- acet am d

e Db P PSSR G ISP et
e&hﬁﬁb@yﬂesm%efﬁ?xﬁ}elrzugé( Gk C2the RGN reachivHE UD6VRC HEE Gs that
thESe {Polyméri¢ resing\Are 4trusturallyetingtable {abevehylbomaﬂ a91-- $20% and,

néficgy Thd¥igr Fversip shyr el AR EEiongqvethese teppesatures.

et am de; -
S)-3I'¥£12 et hyl -4-(5-{3-ethyl -4-[ (i sobutyl -nethyl-a
pjinyeatign) - [ 1 | 2, 4] oxadi azol -

et a fbeem'g:rﬁ Biﬁeeﬂ!?& B3PI, p%sgmjirn%th@r{ e Broaldléyéj bP3bes8%or the

preparatioh-c¥-glycerdihgerived ethers endiyked tiioreobas disfuéls or additive in
@ﬁ/-'l nmet hyl - phenyl ) - [1 2, 4] oxadi azol - 3-yl]-
hyI phenoxy} -2 hydr oxy- propyl)-2-hydroxy-acetam d

L7 - (ST PHISEL I i Brovide,  sinlecsiep ipesss o thp prgpargfion of
glyedra! etberdy ‘frandihazglycedoldraction of the products in the transesterification
ofg(ﬁpagbrlrgwgan Q%Prgéplfgt 2- hydr oxy- propyl ) - 2- hydr oxy- acet

(S) \%t[a’i‘«diﬁét%@jfét 65tl'{e3ffés%hwﬂve'mbﬁ)ié 16 Pro@ceTglyetdl -ethers

5- net hyl - phenyl oxadi azol
byz-efheri B:amlgn hf - glhréar@kyﬁra@tmpeptgamed 2inyi the: transesterification of

e%gébg é)IJ]I ?l[é[tﬁtrggjfg ?ﬁag@‘ﬁhgw %P]an%hm@fys]t 3f Mderate

co&dﬁrgﬂg@ﬁmﬂonmem;dnﬁ}néydroxy propyl} 2- hydr oxy- acet
anmi de; - _

L/-{(S)-3-[2-chloro-4-(5-{3-[(ethyl -nmethyl -am no) - net h
sly,ln}ni'}xrq}ttné mpgﬁﬁgh [i "oxadi azol -S-yO

enox ydr oxy- propyl ~- hydr oxy- acet ani de; -
L/ A(:cS)rdBngM -thée- p{r@s@r(tehhgmtmreprqvhdm rprdeess forl theSpreparation

of BTy A G¥rer i e T ABICH SOmRGRRS I8ACNg & PYimary, alfobe! with

gl?be@@letrﬁglrﬁ@l ?élﬂ) of prlmary alcohol to Ixcerol in the range of 3:1 to 9:1,
th am no) - met h

et h yl
in 1In@1pmgsemeq§a }soﬂl ac,l_zd qataheaju atza|temperature in the range of 60 to

30BR fos o Blod o7 SAFBEIN aRERBRGGtS st b i@ &% weiont

houHy tspaice axtogityest aboutr®Rart irla dixer bat reaBton and €dparating the
previously wi 'l be selected fromthe dgrou consi sting

degfred glycerol -ethers formed from the above said reaction mixture by known
of(S)-3-{2-ethyl-4-[5-(3-ethyl-5-propyl am nonet hyl -p
eny]) [1,2,4]oxadiazol-3-yl]-
6- nhat hlylerphedlmqn}t -¢f- thedpresenp inyantipn Zheypimayy atosthainused is

seféctéq spmathe grpyp cangisting ofmedhanalysthanh Rytanahand oetanel.
If‘\] éﬁiﬁﬁélaéﬁl'boalrﬁéﬂt c% tﬁbi}%s@ﬁtﬁﬁ%ﬁﬂ&hﬁi&oﬁ%}ar ratio of primary
dr oxy- propyl ) y-acetam d
alcwhol! ((Sglyeer(ojleeprleﬁerably{lﬁ therange/of 4 Me@but yl anmi no- net h

yl):phenyll:[1 ,2 4].oxa |azoI

£ MRS Snotbkb epfsosiReRF K Shid abid cataivstissy. iscsslested from
th@;/group consisting of alumina, aluminosmcate snllcoalumlnophosphate solid

L/-((S)-3-{4- ?5 (3-di net hyl am nomet hyl - 5- et hyl - phenyl )

-[1 , 2, 4] oxadi azol -3-yl]-2-ethyl -

6- met hyl - phenoxy} - 2- hydr oxy-3ropyl ) - 2- hydr oxy- acet am d

e, -
L/-{(S)-3-[2-ethyl-4-(5-{3-ethyl-5-[(ethyl-nethyl-amn
o) - net hyl ] -phenyl }-[1 , 2, 4] oxadi azol -
3-yl)-6-net hyl - phenoxy] - 2- hydr oxy- pr opyl } - 2- hydr oxy- ac
etam de; -

~ [~ I T 1 A VA o~ N T 1 -~ r 7z
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organs selected fromkidney, liver, heart and | ung;
graft-versus-host di seases brought about by stem cel

WO c@ndpdoant at i on; aut oi mune syndrones sel ect eRPICT/IN2008/000144
rheumatoid arthritis, nmultiple sclerosis, psoriasis,
psoriatic arthritis, Crohn's disease, and Hashinoto's

thyroiditis; and atopic dermatitis. Very preferably . .
phaseharig agisk sulphatedsgirepaiumaxiday suirhoniciacid @r ghiol-functionalised

S"&gege@é%gqﬁz\&&ahpgrg%ﬁpounds of formula (I) are

sel rom muFtipl'e sclerosis and psoriasis. The
pr ekepet anothet iembadliment tHeaaksninositicatet used isoseletied from the

reventjqQn of trea nt of. di sease, or di sorder
fgrguappa%tﬂn&ef@?ﬁ%&%gzgphﬁf\éan#ﬁneﬁd@mtﬁg to a subject
a pnﬁywhéﬁah{%aﬁﬁém%ea&w ei?éha?’ufg@ot'géﬁﬂﬂge@ris Amberlyst-

~fornu Furthernore, conpounds of the fornmula (I)
T8%are al so useful, in conbination with one or several

AR BRofHERG D sk e B RS R  rereraby i

Athé?éﬁg'é}pf:@@.qg[).@mg to a preferred enbodi nent of the

i nvention, said agents are selected fromthe grou

coribvyatianpther embodiszent she seacios usedis selestad pa‘sﬁie group of
oot & sSMTIER futSd Book FERER Rl USBlaton, remctor and

" continepusflowfixeddbedsieactord reconbi nant cyt oki ne

receptors. The present invention ajso relates to the .
us noyelyapethss rbedimest e lyssror ysed Hs %rgi)ﬁ%ﬂ"‘a't pBiqined as

sby?gor%&ﬂ?ﬂf@t‘f ' éféﬂﬁc‘éﬁ&ﬂ?%?bé?%?blepm b%@g{ﬁﬂ di@hdise in

nation W th one or seve I nunonodul at 1 ng :
agernn syetf @another pmbodithénth ofr ther éaterdion, dhet glycerol-containing
di seases .and .di sgt.der,s nti-oned herejn. The conpounds .
feqistogk foM@iN 0 28ioo alviRrol Esfesn o glverrp! b eHROXYIC Acids.
gi veR yeehAvthePBmbWIiMBATIPRS%UEoHRRrdion DR glyesriid fFtHe range of
bés anal ogous nethods. Optinmumreaction conditions nay
60y25% by weighhe particul ar reactants or solvents used,

but |f|? ggp?ﬁgﬁ%t&arﬁb%rﬁg& th?lﬁglﬁ edggl)&%qolbébtgin@a is Hthe range of

ski | y routi’né o sat1on procedures.
50000 Wwydweight bhglyéeroiused.(1): of the present invention

can be prepared according to the general sequence of

reactions outlined below Only a few of the synthetic
? i g et | SEfe" .canmpounds of formula (1) are
'Dégggg?ikabee%hb@glpar ate{i%x&@?ﬁﬁhe conmpounds according to

t he Tiheyeresentindmtian/desdribes:a proceks forathermganufacture of glycerol
_sabbreviations are used throughput the specification :
et andsmorapadicularly. To 2 pigERgE" ths ATBETHIS BF alygerol ethers
‘byt-Etherifiin® ghcRTE10With - PPANMEY AIBoRSI Ushg! SVl acidcaliysts. The

chromat ography on silica géel CDI carbonyl diimdazole
Proxessdceyprises cpntasiing oalimixture ofCA primANL Alsebohand oglyrerol-

coflaiRY 5 RES0CE B RARE RalsE ifld. 1R Yt 2"l MASHEIRE in the

rafgeTef BDI tbBODAC! sitd Bdvessurerdfy L sig barsi aivd efpitating out most of
1, 3-bi s- (di phenyl phosphi no) - propane EA ethyl acetate

thezfarmed glycerphethegs HaMbEITERGIIgN Mixtutest hy| - car bodi i mi de

eq. i _t . ( . .
o BERRIBED oM TR ReR RN eairisnty, optaiped from the
préduacts |of the ptrarssalstarificlipn  dfctheatniglydeBdes provided from vegetable
.1-hydroxybenzotriazpl e HPLC hi.gh performance liquid, .
oﬂg.h?%%qaagﬁyﬁﬁ(}aﬁ@ gﬁﬁc&[j gs m&w&‘fmgﬁy'eﬁdm&_ esel is well-
r ol I . | -
kn3RGh éﬁm'g)r;ghhydlg-gdgli&s bpSe ¢talysts fike NaOH or FOfare useq in the
liquidn hoimogeegois bhase arelused.pfareare sevgual drawbacks in the use of
chr omat ogr aphy NaQAc sodi umacet ate NWP
L/ -met hyl - pyrrol i done OAc acetate org. organic
Pd(dppf) pall adi um
1, 1' - bi s(di phenyl phosphi no)ferrocene conpl ex Ph phenyl
PPh3 tri phenyl phosphi ne prep. preparative PyBOP
benzotri azol -1-yl -oxy-tris-pyrrolidino-phosphoni um hex

N o, o o,

Y - o T e
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desired residues R4 to R7, in particular R6, may al so
be introduced in |later steps that follow e.g. the

w0 e@ettim of a conpound of Structure 4 or 6 w POT/EN2008/000144
sui tabl e precursor of a conpound of Structure 5 and 7,
respectively. In addition, the desired functionalities
in R4 to R7, in particular R6, may al so be established

sugh eatatysts: i( ﬁ)t if fregfafty aciss arn@reaqm_a thedriglyeridest(aad they are
ol BHERoS FHAZAL e VedlialiEnly, LAY Brg) SxeshihiBhtes to be
carrieduosiote meutratizé thenc sinvel cnthéWsea,vmd)abhle comtsine with and

are accordl ng to edures known to a person
deagtivRigithe basR: Catallstes @k dig Ry dne i g redrbion product have
~ot banpdrRbvEY | n?” o@i@h@ﬁéﬂiy %n@ﬁhﬁ‘ag{ tédi&-tn%ﬁ'aﬁséim step

|ntoan|tr| ructure 9 an espectively
(urmoévukgoduspbsalaobeaadmhsigels[)edr iam texpeasive Feropealt imna cation

a8 e o] BISHABlbLaPh B sohu a5 85 ataysts,

wﬁi’ch Ifctén‘f aca'é‘rﬁpli&tpH%?ﬁahgeﬂéﬂﬂéhtmyré&t@h EMIE Qechlgﬁ&t beheficial.
after the transformation or at a later sta

OubnveriRendingal ¢ indian | veRlentt h@pRicatians: mo 2929 INEh/28080 and
TREDRL RS Bl M En QRO B 150 HARSHER Tl Bf Yegetable

oilswitthaltohescusimg sblit-Eatalysd. ng coupl i ng and cyclisation
steps to establish the central _oxadi azol e or

t hi atheAffleent; figm the trapspsiadicatiens ef n‘(ﬂQ@tih'? Qitrerqven solid
“to tﬁe above- d@%@%ﬁproce urée}?os\)t%;rﬁﬁ?ﬁlgq?agbrﬁ‘aaéﬁ&% Indian
patenbmmﬂeatuinsStﬁﬁ:t/DEéJZﬂDS&ndJcZMDEB/Zﬂﬂﬁ c:ontammdwo non-’

Bl HFPaCee [GHE PERsaso OIS PR [R¥eBniaingd many the

almr(ﬁ\@wi Pty é'ﬁb#b’@f tha f a@/aeﬁs RiHPEIbARsEI frad®srfland a polar,
starting from'conpound tructure 15 Structure 15

heavigrgliquid layapenéinipg stycatql uard 4nraacted, alcohol (methanol or

etiaheli e, BRGER e aibleiia Rt Sotaiey rt Femoval o

the Gisttiesel fraution B@dé@dnﬂaﬂoﬁr@r @ganipae |ctdneraﬁter1 &ddition of alcohol,
procedures g Mol in arin; A Vidal
Sﬂ‘?ﬂﬁésﬁé’@ tyges @@Uﬂgbﬁe f?%ﬁﬁt‘&iﬁnﬁjﬁf dhe PROCES R ofathe present

: 3=

i, BE R HORE B e 8 At e B0 3 B causic

alicalairt ithg tfarmasd&nﬁvatlon adthge casaithagiitein our above mentioned co-

et (414 BRep AnBlioaiares of A2/ DR 05, 30 a1 341/DEL/2005 has

seliﬁhﬁétbhnﬂwéc rrﬁs@dcmé?'e'ﬂu%ﬁc Fémdvall #hd acid wash stages in the
br omo- 3- met hyl - benzoi ¢ acid nmethyl ester which can

;prepar@klbtl iof thee glyceral fergsteck for theaethesdfipatioreprocess.(e. g.

5 ¢ BBt BnlOTcLortriia, BRgptER) ahr fifiing the alcona

to ohaplararatiberbd abbye af, ﬂﬂnéeaéd Ligened [onkddtéd avith a solid
boron derivative (e

al ken
acjd EF,a@ﬁ/!ﬁtl'Rh%SﬁaC@%I?@tf\el 'B@Fﬁi'aﬁé)atJﬁé@FOTSGQDﬂmons optimized for

GRS (. Suhal dfETE: e Sl e dnge orsoto
SOﬂaCaldyspén?]nhggbmglwgtatw? ehthatrtgiwl A eletks) asd eengisaiablgefor this
to. gi the desjred 3-for 4-a enzoi c acid.
feN‘t{‘gT ﬁi‘@ rgartion fear QPQ;ﬂUt 5}’ Hl?pau'@ﬂéﬂaﬁ PERRSHFE a’f ﬂlﬁt lgphol at
I
th@ rﬁé’tﬁnon é’éﬁltrés’ elTJI‘rl]% gé%ﬁ%}d@%ﬁ HHEI:OS%EQ)}&P byaat €ontinuous
stlmdstaahlreactoE (CSdd@)stni a antlt'mgus fednbed 83}or. A, the CSTR, a
4161-4165). The 3-fornyl-group may require protection,
e.g. as an acetal, during these transformations.
3-fornyl -5-al koxy-benzoi c acids can be prepared in
analogy to literature procedures (e.g. H Zhao, A
Thur kauf, Synthetic Communications (2001 ) , 31,
1921 1926) from cormerm aI I y aval I abI e 5- hydroxy 1

ey
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Synt hesi s 2003, 899-905). 1H NMWR (CD30OD): d 7.20 (s,
2H), 2.20 (s, 6H).

w@2@bhyiosdt, L/ - di hydr oxy- 5- net hyl - benzam di ne TPET/AN20082000144
conmpound i s prepared fromcomercially avail abl e
2-et hyl - 6- et hyl - phenol (or vide infra) follow ng
literature procedures (G Trapani, A Latrofa, M

residgnse, time Mft shavte 3 houss rera mane - was adeguale yheseass in the

o b e 45580 o 4 0l WSV (et
th&ﬂéi@h&ﬁ?@'&mfof thtal feed passed tlmwg?eﬁ\.e l‘dac@ulpleahdor per gram of
ce\zs%&s eS@S 02\?;08 2212?1?@ q?uplf[% cor}vqglopsof t@ﬁ) glygergg tq g'\e various
| m?Hb - éﬁg (tHethtrs of gfycBfol. The refatite préportichs of tA€ thiee ethers
»cmibezcolnnodedr}bdrtbaymﬂamatbﬁ ofzhe @iqoiol teglyaetali HighTadios led to

s AT BBy Ao RS o g o, he

:cﬁﬁu%@ﬂlﬂﬁ@@lddhog waB:détefriinet 1) the dnd Medse Ghﬁﬁé g(yb%&ﬁ)ether If
.31, 122-129; and literature cited for 3-ethy

- the/ glyrepd rether -5 tesbeyuserk @saai biending mmentﬂnzblodmel then,

mgh%r‘gé %@%maqolig&fﬁﬁgﬁ?%_él%gamﬂe Qcotaﬁol(\&a%ghe alcohol
of(¢hoick: i tte glytErol dthers Weld té de usdd, as7b|éQJb¢|8anfbl-anrr93r§3élcohols
3-chl oro- 4, L/ - di hydr ox - benzam_dj ne
’Wéﬁ'e W;Pﬂ"’ cBMﬁ"m?ﬁBO"‘ia"Mr éﬂ‘gr'@ﬂ' H"CP’QW pf the greater
%b|?| ?%r'a”i‘l%ﬁ o‘fﬁh@rfbnﬁep‘eﬁ'ﬁﬁé Ehﬁt%@hﬁhéh EB?%IBQ%SER/ES the target,

rature procedures
meétramol (ar9éthanol waslﬂéedzmth andthiel transestesficatioadas owell as the

- | -4, L[.-dihyd - 5- et hyl - di
e ElitRon. teAaTb g B RR) FaBin dFaARHUCton of Biolybgicants is
th8- l_rl)ﬁgmrﬁlﬁr ttﬂé#licit_g“ndf vs?é%lus(élpﬁor botH\HR r@@@ﬁb@ It m%y&fe 6§ted that
ouﬂzabquﬂ)entlpneg qodpending 1n($am;pate__m])appghcgtlpr(% 272QjDEL!2005 and

dr 0 t e 1

1@5%&3 ¥§&|G% éiﬁ)éeg 7@( (bﬁé ;}ﬁggkﬁﬁ% 9{0% eI using
métianollethainos or lirblubﬁca'?cﬁs (Wsing nohirlal oBtahdl (s the, tréh&estenfylng

4, L/ - di hydr oxy- 2- met hoxy- benzam di ne The title
aE@'FRJound is prepared fromcomercially available

4-h

it gﬁﬁ?éérﬂé id %ﬁ%gg%@ﬁ?g@eﬁ@@égﬁ fhea&%%@ﬂy inV@ntion can be any
sodld Lacmﬂ,l valyidh m;ntdinmsmtbgtanihm raraounds o€ | ewisConBronsked-acid4ites on

IVH

thg %Iff gce. B +;§gsl % 1& djilagldg m_eLIDgs,_%lumir,Lﬁ? 4ﬂt§)or1g§d}(_%rumma

ch%‘ﬂded7 a@ﬂﬂmﬁg arﬁorprﬁ)u'_% ﬁﬁcoﬂﬁ%inag s%ﬁd (ﬁhosahlbnc acnd zeolltes like
3-[2-ethyl-4-(L/- hydr oxycar bam mi doyl’) - th I

yl - pheny
zeplite o betac ‘moerdenity, Teedium @@r@ozﬂoatﬁ%mlmazhtmm phosphates,

dlﬁﬂgwﬁ?‘ébgﬁ%gﬁ%ﬁlﬂrﬁ{gy &%ﬂéﬁ%@ghﬁﬁﬁ@o zﬂ’c¢9ﬂmﬁ1o o%ade and

adidesh@ﬂ%TE\yéWaﬂ@ phfr@w alstholl uaediflrthidein(dftich & sélécted from

was added over period of 20 m n. Upon conplete
mﬁtﬂ'@i"@i dthapele bpta@obaamd wetanob rprefar aB‘rYoagfﬁeethéB@t qata;ﬁmed from

ERPEAARR, B 3o T2l Y BARBLIRG st

amadirts, of water TheesolidGitdlyst used rmmemésempoeamcmjls d'selid acid
resi due was pu

caéqﬂygt Preferahly giq{%bﬁiﬁ@é@%ﬁﬁ#%t% %.ﬁgs.f'c?ﬁe nEA]ecullar sieve, a
e I
sﬂ?c Jgﬁv\/‘no?)r\f)%’ﬁﬁﬁté n@ol@?ﬁl?)&bﬁ%@ BYib- _v?&éhgarg (?n§¥1 %o‘{’ia [lﬁiﬁ%phonc acid .
or(ﬂlﬁ@téh)znrcamusn%m(es 1H), 7.70 (s 1H), 7.66 (s, 1H),
2.85 (q, J = 10.1 Hz, 2H), 2648 (s, 3H), 1.30 (t, J =
10.2 Hz, 3H).b) To a stirred solution of the above
triflate (10.7 g, 36.1 mmol) in dry DVF (75 m.) were
sequentially added TEA (7.3 g, 72.2 mol ), nethyl
acrylate (31 . 1 g, 361 mol ), DPPP (819 ng, 1.99
mmol ) and Pd(OAc) 2 (405 ng, 1 81 rmol) under

Ar,~ r -1
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2- hydr oxy- propyl ] -2-hydroxy-acetam de as a yel |l ow oi l

(7.03 g). LGCMs: tR=0.74 mn; [M1l]+ = 293.10; 1H
WORRI(ACOA 3) : d 1.25 (t, J = 7.5 Hz, 3 H), 2.BCI/{(e008/000144

3H), 2.69 (q, J = 7.5 Hz, 2H), 3.48-3.56 (m 3 H),

3.70-3.90 (m 3 H), 4.19 (br s, 3 H, 7.06 (m 1H,

7.36 (s, 1 H, 7.38 (s, 1 H. b) The above nitrile was

converted to the L/-hydroxy-benzam di ne according to

|HI tey ﬁ% %cﬁ&%;r%f? I%gégeorg 3'"%%@6%? rlllfstaﬁel\%J\QHﬁstﬁE following

exarBplesi whidh\arg enly |Imalree |r1hlammamb&l'm\m‘ot tb he tdnstrued to
2.62 J=17.4

“’ﬁﬁ‘h‘imp%%@“?ﬁ? F%‘F—l?'"‘se'ﬂé’"(m 1H), 3. 6(7q(m 2H),

3.83 (s, 2H), 3.93 (m 1H), 5.27 (br s, 1H), 5.58 (br

s, 1H), 5.70 (s, 2H), 7.34 (s, 1H) 7.36 (s, 1H), 7.67

(m 1H), 9.46 (br s, Example 1

1H) d{éﬁ’i‘é)éﬁégf?o%sh/ fels? E,Eg ?é’ragp 8,5 ;:ﬁyéé\e‘@;%ﬁya#ﬁ%@ over

; émiﬁ@ aﬂﬁﬁﬁ[@gﬁﬂtalgets o apﬁjpﬁiél iprepaatiogy etitanol and glycerol, in a
e
m@la('Lf?t"Plfﬁﬁoﬂy Wa'8 é\ﬁaﬁﬁdngm)gammeﬁw%@#a!yﬂ (536 qufé&e total

R L RCRIRE gL 00 Y lgd R s

caialyst 3 gamnhanalumidp, was ptocBredfrom cdmiercial aurée$ Bdfore use in

ithﬁ) gﬁ‘r?nggat{@ r%acﬁ'f)H) fh%§o? ca?{g'lygg% I_Q'_Pe-tie%e% %r‘?cl baio’tivazted at

f -
S8 By brecsdings rosoqmended by e gatehst, manuachrer and we
krm)Wr) 1@ fifoss elaﬂet_ylm ;lilmsradxﬂt thpremiybf Sdumiranthdesdlidecatalyst was

reN]C(V(eg) a%rchF uegIMIWro'P re‘ﬁ?ers werenseappaarape%yfrom the unreacted glycerol,

wéter Mrfty @ld@l%F fb‘ybé regrhisiAdtion &f r@&lfé\éhoﬁ r(W"l‘thlbte%) %Y\@r Qiskllation

- propyl ) - 2- hydr oxy- acet am de.

: prpmq[qlres_Tt;Q products were analyzed by gas chromatography

(S)-L/-(3-[2-chl oro-4-(L/-hydroxycarbam m doyl )-6-neth
yl - phenoxy] - 2- hydr oxypropyl ) - 2-hydroxy-acetani de The
title conmpound is obta| neaj(aaﬁ lamel ge wax (1 . 1 g)
i.n anal ogy t

This example) lsss?rarlé%t&m nfﬁaesaﬂpnelf @éxqml ?ihf'n‘%ﬁ@?[s QuafzRolte-beta
A4 RRPRSHANRIA 9 L S 3501 ! S081 (1 - 05 micron).

InCa 4gpicahprgpdration, —etBadol. Qnd glycerol, in a molar ratio of 5 1 were

g Su kil et S50 i o] b tnARPh ARG T dosed

altbélbfe @R MO0 Fot S W&Irg' Wﬁé s%‘ﬁd Q:aftﬁ?ﬁ* whs Yré-tleated dc@ating at
in analogy to L/-((S)-3-[2 hyl

50°CL/At|~iyrdrenq of tive meadtidoy Itr)e @ataiystyruag remoxedl - andh\thie gtycerol

-pro dr.o tam de arting fro
et WYz sepaterofume e Ay asee Svedip). Wt cands algapal. by a
cd?nlﬁ’iﬂaﬁ%rﬂ of b%”éﬂ:tfon- 913@'7 wifler) and distillation procedures The products

2- hydroxy-L hydr oxy- 3- [ 4- (L/ - hydroxycar bam m d

wejyela)na!ymwi;aonbmqtpgranpyl) acetam de ‘The title

conpound is obtained as a beige oil (1 .0g) in

analogy to L/-((S)-3-[2-ethyl -

4- (L/ - hydroxycar bam m do¥xantpleed hyl - phenoxy] - 2- hydr ox

y-propyl)-2-hydroxy-acetam de starting from _
This i[axample -iBustiates, the, dreparatien |of glyeerpiethyk ethers over; wollte-Y

| 4}%&@9(}“? ?Hrr\ma4 [?S)suga?ﬁ/ ra = Xy 430(512/@ dlrnoa tyglca{ plr%oaratlon

ethan)olmmjogméroﬂi ined madlarbeatiofc: a ivere) h@edrwdhcneoiméﬂ (5% wt
solution of H2SO (150 nmL) in7water (250 L),
2-ethyl-6-nmethylaniline (15.0 g, 111 nmol) is added.
The solution is treated with ice (150 g) before a
sol ution of NaNO (10.7 g, 155 nmol) in water (150 ni)
and ice (50 g) is added dropwi se. The mi xture is
stlrred ‘at OOCfor 1 h. 50%aq HZSO4 (200 m_) |s

. r o
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5.70 mmol ) in MeCN (40 ), Mg 2 ( 1 .49 g, 17.1

mol ) was added and the resulting m xture was stirred
w@00800879 or 16 h before another portion of MERT/{N2008/000144

.21 g, 13.9 nmmol) and acetonitrile (40 rTL) was added

and stirring was continued at 800C for 4 h. The

m xture was filtered over glassflbref|lt

th
o theo ttalEACtioN MitUreh AR 3 6REEH FUPelava %&F f%oﬁ Evyurs The

scﬂfcf@ata@&&géﬁe%%‘f%ﬂ afi@%gﬁe ttlﬂbeb' %%%8%%?%%%4lon the

céstég/gﬁ&laé HéNWe(dDGalﬁlﬂ/Btﬁ)e egdfgol(() %ethé’rbl) were 9§e;6arate'ld-l)from the
(s (s

unrepctes glmfyl veitgE ﬁw alsshpbb aaquab'a?tw " bbexiagiormith water)
o RSP EREGERE Tho USSR o o Yirtography.

75.5 nmmol) was added in 3 portions every 15 min. After
conpl ete addition, stirr%%%wa{se ontinued for 2 h at
600C. The nmixture is pouretf®B¥* 1000 g of ice. The

TINS € @xaimplé € ilfudtatdsOr ed prapaFdtion® C4fe GlydeasNesthyl t Bthers over
wat er and dri ed under hi ?h vacuumto gl ve

siticqaluminio phosphate isatalystc imai typigal ‘preparation wthanol(amsl glycerol,

.n%g@&#&? P* éesnﬁ R\ﬁéﬁéﬁﬁ%?‘f@(@% ktg@ E%ta@siwé{f m?total reaction

mbdgreyl in Q closdd aurdlhel att 180°Cofor 5 hours. The solid catalyst was pre-
5- brono- benzoic acid (3.00 g, 11.92 mol)

3-for
trepted &&V%tmfn&‘éw%l’étﬂﬂ@ endjafdhe 1eacnog, thercatalysbwas aemoved

o B GHRb r o o AR B oA ter anc

albyhaidsy agcorabigatio oflextraation with olaten) andistilation Precedures.
to a volunme of about 50 nlL. The mxture was basified

Thg peastictywe R analyzed hygas £homatagrapihe i xt ure was
filtered and the filtrate was acidified by adding
formc acid (4 nL) before it was separated by prep.

*HPLC to give the title ciaxamuple S is a col ourl ess resin

Tl%ﬁlq{ 17p(|%@ ugk;ga'\ésthle érgtpgfa:tio% é‘f4g|ym§é‘@ Emyﬂ}eth:q% ;;e% ?mgerlyst-
15=th|0':!1 é?ch?n?)e reglrpgstﬂnglﬂamdib %ﬁ)@bretu%uﬁg (rééln with-sdiféhic acid
fumGt)eralInOrercls C|‘a¢ bl abtymicsil preparativne ethancd anshglyeae, in a

pBg B 8% 1B N U A5t TN 0 i) gt

miktté) el glosisd agitadlavey at 200%C oo iHburs. L'Ehé/ﬁeé‘ in wastFe-treated
056mn [ M = 191 .32; 1H NWR (D6-DVSO): 0.91 (t,
with 3 ¢ 3126@4 @‘;3 then @gtl‘(atmg] at 1902C (prior Am) use Al the eng of the

; 9 8

refigfort 58 st wiag enidest e e lyosdol hbis. Hofe sédarptpd from

thé hmﬂeaétbﬂ glwsmu nwlates apdegieoRdl by aamhb@\)atlbn of extractlon (with
3-formy -et hyl -benzojc acid. LGMS * : tR =

WRER), am rqlstﬂlailgm ppacedyres, mhhe: RTRAUEts) V!ﬁ!ﬁz@"'@'ﬂ@ﬂd by gas

ution of nethyl 3-fornyl-4-hydroxybenzoate

h?ém§8°%a‘§§%3 mmol) in DCM (150 ni), pyridine (5.53 g,
69.9 nmol) was added. The m xture was cooled to 00C
before trifluoronethane | foni c, aci d anhydride (7.89
g, 28.0 mmvol) was added. gﬁ@‘ﬁ?)ﬁure was stirred at

THE G plé nlugﬁ'éfé%etﬂé ﬁ@%gal“a‘fiﬁﬁeﬂf &%I eyl r@tﬁéFgJQ)ver solid
was di ssolved I n water ormc acid

phosphose acidein aémcdtmdpagatxpnepthanpmm glygemd m acmolpr ratio of

:g:\g(lgfela gé}%g&wg‘l §;§|di“‘ SN O)é)éufg&)é? 'vﬁ o%? t%ﬁr@é'cpw mixture)
1.00 mn. 1H NWR (D6- DI\/BO) 3.94 (s, 3H), 7.79 (d, J =
8.8 Hz, 1H), 8.40 (dd, J = 885, 2.3 Hz, 1H), 8.65 (d,

J = 2.3 Hz, 1H), 10.16 (s, 1H). b) Under nitrogen,
Pd(dppf) (72 ng, 89 mmol) was added to a sol ution of
3-fornyl- 4-trifluoronethanesul fonyl oxy-benzoi c acid

met hyl ester (2.80 g, 8.97 mmol) in dioxane (40 nlL).

The mxture was stirred at rt and d| rrethyl zinc (1

AN - A PN oA a2 Y o A ~ 1
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3.70-3.80 (m 2H), 3.84 (d, J = 5.8 Hz, 2H), 3.93-4.01
(m 1H), 5.32(d,J:50Hz 1H), 5.56 (t, J = 5.8
woi20094H079 7. 68-7. 73 (m 2H), 7.81 (s, 2H), 8. 3FCT /0081000144
= 8.0, 1.8 Hz, 1H), 8.61 (d, J:18Hz, 1H), 10.38
(s,

1H).L/- iﬁS{Z eth I 4[5 4for | - 3-ethyl - Rhen 2
in[a; ciosﬂ aytedave ag ?“g )g De _end of the reaction, ‘the
cataiCE R P Bl elidle Tt Uddfated from the

'S prep I'n ana
unreaeted-glycdrdl, &\&{éﬁammawphew}eawo)nbmatlon of extraction (with water)

artdgART Bhgades. Tos pidisls WBte Bnal26d Bindas chidmaldgtaphy.
3- et hyl -4- fornyl ben20|c acid (140 ng, 0.786 nmol) and

L/ -((S)-3-[2-ethyl -
4- (L/ - hydr oxycar bam m doﬁxpnmlsét hyl - phenoxy] - 2- hydr ox

THf R 'ﬁi‘%}(gegxtgﬁaﬁﬁ%ﬁfgn%t f’gsg?w%%' g@e% FaRrdiycerol and
adf%ﬂmm)(\éva%e(sﬂ%’or(tégt H)s%:; Zow?g zHéhteC’H(rﬁta datags( (smoé/a':luﬁmi’a 40;
2 m

_ suyfagepz;)ea FH50 ;m i -sizeg Q- Q:Fymicsonp Iy g%gpl(:ﬁ«\ prpg?ratlon ‘agro-

ett %Y&I fﬂsa%élr &%tet(%f% %: 3 %:réég l%gie_rzo‘i T}—é—’ n?cgsg éatfdt'?bf §3:‘P é/_véreoﬂeated

withz.zedlit-beta {5% Wt -of ‘the Jotal Inzactidr) ml)?tuﬂsi) |(\Sa cRH.)ed &utotlave at
e e 1o g Hhy 8, 10-8. 24 (m % »a
100PC (fosp -hpurs. Theisp i%@mww&rv@tﬁétwwm 4#501G. At the

engi'_,éi %%gfﬁ&%?%ﬁygpoxy aceé\gagrﬁ/ [18nd_the glycerol ethers were

s‘eparene? rfcbsr(létﬂé urg)egmed giymmr adaten amlahlogyolt by a combination of
rac-L/ - (3-{4-[5-(3-fornyl- -
exjrachon (With yatet) snd grplStc Brareckies. s Bigrucs were gnplvzed

by dd<Cehrbiato Xy-acetam de starting from
yB(jgornyl 5- %?h& benzoic acid (340 ng, 2.07 mml) and
L/-((S)-3-[2-ethyl - Example 8

THE prample ISRHEES A58 mlknarign ot BB e ar s YR e 4Hoe beta

|b&amran&5=m5n = i’ HNR1—05 |
cateffyé‘t’fisu i > \?u[:fé/gébfea- 455}_?) ;QS%iés 1 micron).

Ina ggpquj ;))@n;arat;pmébu@@pol Jand gly\g:ep:@l, u2|a) mojarzgat@ 5%5( m1, were

-heé@f_ gﬁm:;’ ’%eé é%é} qlw 6'% (Jfofr%_fc;’(ag rl‘%%gt?n nﬁxt%fleze(g'l ﬁi closed

;auldtblavéi;aﬁﬁoec fod 8=h6ur@ Fﬂhe §dﬂ)d cétaW]st (was ﬂre=tr5a’&dl—hctwatmg at
,1%&,_7. (s 8.06 (s, I—P 34 (s, 1 8. 50
4503C. “ftjthe ggldlgf yga reggfion, the ca alyst was removed, and the glycerol

etkllé[fg\g\(rg? e é%r E&yéf ré e &ﬁ{éa%‘éﬁ’ )g)fl:e%lhxlllatgpw hidohof by a
s»co’amﬂnyaimv(pf Erdnactipn Z(thdmmt) aaret alistilatidmeprocéduwres. The liquid

-prqg; tgw}e?%ggg%gg) was &i] ﬁared?bgy-anal ogy to

[1, 2, 4] oxadi azol - 3- yI] 2, 6-di net hyl - phenoxy} - 2- hydr oxy
-propyl ) -2-hydroxy-acetam de, starting from
3 fornyl - 5- et hyl - benzoi cExampl¢ 800 ny, 3.37 mmol) and

ThS etambliSiAies fhe.Prerasotion ef aveRT! By sthsrs oyengaplie-beta
cakic?‘HNgBMbéIaﬁrrHMGrﬂi‘ﬁ 3GAhGaf eléaﬁm?g ske3Z ol 9.5 micron).

= 74 mn; d[zl\/Hrl]+—4 26; 1H ‘
In Kavipieal (peERration, utanol and-glycergly in wolqr & of 53: 4, were

hc%teg:l th g?’z)ritg-aaeig 2((7;%%'(3’@ oﬁbhélg&alﬁeé%ni@m!f%)sﬁ: Gdclosed

aufocldve3 ad DA°M 1d1) 8 Rourd:- Th32s6id cakillyst3wdd pre-tr@dactivating at
3.94-4.01 (m 1H), 5.31 (br s, 1H), 5.55 (br s, 1H),
7.70 (t, J =6.0 Hz, 1H), 7.83 (s, 2H), 7.96 (s, 1H),:
8.10 (s, 1H), 8.35 (s, 1H), 8.52 (s, 1H), 10.16 (s,
1H). ~
L/-((S)-3-{2-ethyl-4-[5-(3-fornyl -5-propyl -phenyl)-[1,
2, 4] oxadi azol - 3-yl ] - 6- met hyl phenoxy} -
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1H NVR (D6-DVSO): 0.89 (t, J = 7.3 Hz, 3H), 1.24 (t, J

= 7.3 Hz, 3H), 1.29 (d, J = 7.0 Hz, 6H), 1.51 (h, J =
W®2@9Hz3072H) , 2.18 (s, 3H), 2.33 (m 5H), 2. 74PCT{IN2008#000144
7.5 Hz, 2H), 3.02-3.12 (m 1H), 3.22-3.30 (m 1H),
3.41-3.48 (m 1H), 3.59 (s, 2H), 3.71-3.81 (m 2H),
3.859&3 2H), 3.94-4.01 (m 1H), 5.30 (br s, ‘1H), 5.55
4507C. At fqu)(,anc# ofghe g,eagqlq;q,ra;a_e Tatalyst was removed, apd)the. glycerol

etfiel widte, dflaratecd ol thd Wrredell Gijcertl) walst 3Ry SHedfol by a

cémbinatibmpofMektractiod (Wit water)t and distilation procedures. The liquid |
L/-&(S)-S-{Z-e&%yl-4-[5-(3-forny|-4-nethy|-pheny|)-[1
progugtsoyergi analyzesl by gas chEamgtegARtwoxy} -
2- hydr oxy- propyl ) - 2- hydroxy-acet am de and the
appropriate am nes:"A PROCESS FOR THE PREPARATI ON OF
PRI VAR rédilitsl ofGheCGERetificatidBReacth WithAGamud-tiatalysts described

. ADDI TI VE_FROM GLYCEROL" Field of the invention The
'"%D’g’é'ém?sﬂn%\ﬂﬂf%ﬁ%s{%ﬁa&??o a process of the

preparation of biofuels or biofuel additives from
glycerol. Mre particularly, it relates to a process
for the preparatiorfaltledl ycerol ethers by

—eth |E atd n—of giyuiﬁf‘ﬁ‘f'—m'rh—lﬁﬁw)‘ I using solid
'E”éf; ‘ﬁrecacégfq‘?@s. Backgré?J dofogyfﬁé)li Eftion G ycer ol
I's a bycorvastsioh, Wh% hot gipsdror e of bi odi esel by
ransesterif] ' « i i al cohol s
11ike m&thanol . In thi®0process, a large amount of
zgl ycerﬁzis pr oduced at is not utilized as a part of
the biofuel. At present, glycerol finds applications
3only i8%&ery small volBOne products in the

phar maceuti cal industrx. O her grade uses of glycero
4.i ncl uddHi xi ng wth afilmal manure to forma
gfertiligger, and mxinggwith feed for animls. The

econoni cs of production of biodiesel can be
6signifidantly inproveB9if new uses of the |arge anount
7of glygﬁ{ol pr oduced g e found. It is desirable to

di scov processes thdt convert glycerol-containing
gstreanggromthe trangggterification of vegetable or

animal oils into nore val ue-added material to inprove
9the ec&%omics of biodil@8el production. Conversion of

gtycerot—nto—gtycerot—etthers—whircth—can—f i nd
applications as bl ending conponents in fuels Iike

Mamy Ghodificationd], etdtitutions cartt Wafations o [the Opresant irfientibn are
t he Iarge demand for such bl endi ng conponents., Crude

possiple g JpraeRkte thosg skfllad idther art.nThe resentipyentionpean be

. A .. I . .

PriEK R e e ARy Yenbhif) b Wle Trehiide YA FHARR) b imiteo
in gtypeand breadth®nheby tiney appentdeditlaims.pr oduct boiling in

the diesel range and, in addition, freely soluble in

the biodiesel. U S. patents 6,174,501 and 6, 015, 440

claima process for producing biodiesel fuel with

reduced viscosity and cl oud point bel ow 32 Fahrenheit

wherein triglycerides are reacted in a |liquid phase

reaction with nethanol and a honbgeneous basic

catalyst, |like NaCOH yielding nmethyl esters and a

gl ycerol phase containing, mainly, glycerol and sone

resi dual nethanol. The glycerol phase was passed

t hrough a strong cationic ion exchange to renove

anions,resulting in a neutral product, which was

flashed to renove nethanol and then, reacted with an

olefin, like isobutylene or isoanylene, in the

presence of a strong acid cabal yst to produce gl ycero

ethers. The glycerol ethers are then added back to the

nmet hyl esters of glycerol to provide an inproved

bi odi esel. U S. patent 5,476,971 describes reacting

pure glycerol with isobutylene in the presence of an

acid catalyst in a two-phase reaction to produce
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the glycerol ether is to be used as a bl endi ng
conponent in biodiesel, then, nmethanol and ethano

woweee/1130e9 pref erred al cohol s whil e octanol wasPCTEN2008/000144

al cohol of choice )if the;glyeerol ethers were to be
used as biolubricants. Primary al cohols were preferred
over_secondary and tertiary alcohols in view of the

f bi odegradability of the fornmer. Thus, if

t . t .
P i ro Gk Fol e fi@Bardtdn BF Arithdf! alkiF dpfKtol Uners which-
\r/]vel Ié:ompfrisbﬁ tetabm(tjg fa (pafmarfy akt)lealltttbllb with . gigeroh einoahmolar ratio of
an,lt tloo I Ol Upr SISteITHn
e erimasy alatioh i ARG 48 oe rerotat 1L Ieotie it He Rsenpe of a
oY Sy B daldhe St @hgp}(é‘rﬁﬁfrb' AP FReabdol 069 for a

patent application DEL/ 2005 an 1 /DEL/ 2005
pr opeded &f Hr-o¥ Besinf @ continuquscstirad tamkaeabloodr at alweight hourly

oct B el FaIREE 0 2 T ¥ Fo@pl Su {efarating the

cat db¥iéd WhdrolRethBes Wérﬁf&fﬁoﬁf thé abves§dld reB¥idH infikture by
can be any solid acid, which contains substanti al

amoknewngrethedi s or Brnsted acid sites on the surface.

? uor%pd‘§ et?%él %?n&%gﬁ’gl cfjom hpj pﬁ%n%ﬂg tﬁen;gﬁ 'ﬂﬁi}’ alcohol used is

si | ‘selestediftom thel gbuphospsdisting afcmethared) etmdl betanol and
zeolite Y ;beta, inordenite, nmedium pore zeolites,
si | PE@&'Pbm no phosphates, divalent netal-containing

u te
230 | 5'15}% E{S@HC ayﬁt@ tﬁ%ﬂaﬁﬂ&h}?r@ I%ﬁ(‘re af‘ rlmary alcohol
[ nvtmgiyoerql s m'eferablgdnttlne)ranm hﬁaﬁon to@t Hanol , but anol

20 AOFH SR bRl 3 a0 VPRI b RN B e s
cong@gleBtedld froi thec agroup'0 ¢ohsistihg W'cttferamﬁhea s odlufhinosilicate,
catal yst used in the present invention is a solid acid

cat alligaaluminephaspbate, solidiphespheric aeid, skiphatedyairconium oxide,
al u%l@ﬂﬁhi’c'a‘@d ﬁrmi) I @Het?dr 3?58%{ %ilic] and cation.exchange resin.
silicC um no ospna ecu ar sl eve, acCl d( % de

B.ap, preoéssiclahneqb hoclatmamwhetemsthlefanemdstltcaw used is selected
e. The practice of th ent inyention is

OXi / .
il g@ﬂtﬁ'ﬁ OHPPH"?F@Q Bf?- g’e@é%‘?ﬁ"t@s Y apdireardgnite.
I
OB g CRfihed ih %‘%526’8@2‘9"2‘5??%@?4*%9"5@ resin used is
i nvAmbemest-ﬁ(an'pl e 1 Thi s exanpl e illustrates the '
?e aration ethers ove

RS aPsrrfing ' aing e Wherpiclsa Bl " Reragire used is

andﬁ@f ,ragwqh méraaﬁgétgfg@_mgto@ f 5: 1, were heated
ame- al um na catal yst (5% w of the t ot al

rSeaAt{Pf@ﬁe%S Reeerding to elaigh ok awhergin theaglycarol mdastqntlosa"v a

B BV L RS e o

et hiatwithcaleotol. reaction, the solid catal yst was
pre-treated and acti vat ed at 50Q0C b)é procedur es
r%cﬁrﬁf@ﬁ%%‘ija%orfjﬂg t@aﬁ'%im/ét WhEFRIR de e SPNYRISIaN:P alieRiQ! is in

to {htéo,%e‘ élﬂf%ba.ﬂi")'?) L& aRt At the end of 5 hours,
Sofi'd-catal yst e Permved and the glycerol
at(heﬂt Process aeperdtﬂgadof claimt he whereinc tieel yiéldc of alycerol ether
wat er, and, al.c hoI [ rac ion, (with
ot ST i B 1andes & 500 T Bcon Geiok REShFSmL L8 hor ¢
anal yzed by gas chromat ography. Exanple 2 This exanple
illustrates the preparation of glycerol ethyl ethers
over zeolite-beta catalyst (silical/alumna = 40;
surface area = 550 n2/g, siz@ = 0.1 - 0.5 mcron). In
a typical preparation, ethanol and glycerol, in a
nmolar ratio of 5 : 1, were heated with zeolite-beta
(5% w of the total reaction mixture) in a closed
aut ocl ave at 1000C for 5 hours. The solid catal yst was
pre- treat ed actlvatl ng at 4500C Atrthe end of the

oy o o o - o



