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1- BROMOPROPANE HAVI NG LOW ACI DI TY TECHNI CAL FBELD

[0001] This invention relates to 1-bronopropane
w@e@dact2$3 havi ng a reduced tendency for acid fPCTEHE20061016669

during storage, and to processes for producing such

products. f‘% %@?‘%%ﬁ&gﬁ%éﬁgﬁfge) can

referred to
be used as a degreasing agent especially for

degr easi ng net al par tpg FQE ph cl eaning
sol utions for electrlca CIrCUI oard production. In

[009 L hThis pnvestion exiaies tonkebromeapaepsae @tochlétsﬂwmgu aijgdwdedtenglency for
acill Torh{¥Bioh dRHRERBERRARA th ProdBsies fdr?;‘?&cﬁmﬁ%%ﬁb‘l@ Brddi&s.

Inpurities have a detrinental t on the substrates
wi th which the 1-bronopropane is brought into contact.
When manuf actured, an iBA(gKa}R@UNmnopropane pr oduct

[O(gbﬁt (L){nﬁ g nté%rﬂs (@%% i [éebiﬁld BA8 IthpggéJ ShnidE Br %{ropr}TfP {)ronﬁae) can be
usel], &-a dbgremm}[g agmneaspmm:lbzbfom niegeesing eetdl-partspanwkl] as in cleaning

solEﬁ&% tgf@%%@@%‘ gﬁ%n # %H ctf B 4 518% 1caﬁ8ﬁis IE%&!rQ&ﬁUe of certain

ese | s can,
impyrities 1@@@' labromaprepage i wndesisable @qqu%gsﬂlﬂgmp%@es have a detrimental

effEt U @RI eb@fatdt: with l’éﬁncﬁ ﬂ@t:ﬁbmm&;&aneﬁs RS ught ﬁlt@fcbﬁtﬁct When
sent_in, fj hed br ono ane products; t he
maf@o R PR gplﬁwﬁ& RO OB PSR A Py gutitics. cluding one
or thoky cﬁ‘@%ﬁbﬁi@pf@a@é @dip@dpyl &@hﬁd@), 5 Q&hﬁ)leﬁlo@f@ad@&monmbrdnaiacetone
i.tie e
G R EROTE pERETA 03 ofhrer ] QBRI TR Some of
thege imnpwisies camnecritineagigradedo yithiacidst sushgs HBir eed propionic acid. Thus,
tra@éjﬂﬁ&iﬁs bP H‘*Br%ﬁé) Qﬁ&ﬂbl@é‘e@% !ﬁgﬂah@& g %r&ﬁ@ﬂﬁp%éqﬁoducts further, the

ounds, oxi des t ot omopr opane
ac1pj,4§y apcrg%;;gg OVef ’@mg 1nsad @ﬁls edhilrbremeprepane Rrrluct. A01 c species are

detlmi%n@ﬂl g()éﬂite@)@ﬁ'onﬂﬁiét@ ﬁﬂé{lﬁ?ﬁ o€ ebrotaestopdians Qh@kﬂaﬁ Rombddlor discolor
| S a ere ils ass e

PGS0 WH e dpraabiaBH et UEY: b St dHeq dpidiess wis

prodddml by:mctdngﬁmd seavdngink-compoupdsoprhes h@@qbumﬂes tolthee 1-bromopropane.

Me%@?)%éjsmttérg r%ug@ %Tlt%{métﬁﬁl %ﬂ&l | t3I cﬁ&gcﬁgnec ﬂ:ﬂfeg?so%g s%@ afhe problem

ere 1s no further a
withgugle m@cb@vmss thapthersdne eost assppiated vtotheis kep awéﬂlsv é@w@psumed as

Lig'ragfr;tg'r%&e agﬁtgbﬁt@?t 1% 'rﬁgeaggfo?h ('SBa%B brdduct hl%ejeonsumptlon rate of the
er,iou eve

a0 ie] o Rt o SRS 0 91 figer i Pl ?%rﬂm@m ogeduce acid

prdsénck- 1hrmmpb@ﬁﬁipﬁ)paﬁe mewtet, Iipalik Ic@ﬂdhﬁbh,yth@mmd Badtent of the 1-

be does not co%rr%r om r for ?)‘6% ﬁ{%‘stahﬁ?ﬁl% %n%%gglarﬂguzmg the

acidicowipoheisies 1m1-btuenbp191tme nmmedpérmrmdm‘hmm thaivdqag ngt compromise
peff&%b%@g of the 1-bromopropane.

o

SUMMARY OF THE INVENTION
[0003]  This invention provides finished 1-bromopropane products having a reduced
tendency to produce acidic species over time. In particular, the invention can provide finished
1-bromopropane products that meet the requirement of keeping the acidity below 10 ppm for

at least 30 dayss at 60°C without detracting from the performance of the finished 1-

broinopropane product. Surprisingly, it has been found that contacting a 1-bromopropane
product mixture with permanganate, an oxidant, reduces or prevents the formation of acidity
in a finished 1-bromopropane product produced therefrom. In particular, when a 1-
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tendency to produce acidic species over tine.

| nparticular, the invention can provide finished
wdad2@s0mpy opane products that nmeet the requir ePENUSHNG/016669

keeping the acidity below 10 ppm for at |east 30 days

SR R SRR R 5B SLTRAF B on
acidieeof the dindshed d tbromopaptnaprodudt-ib rasivogt (pamepmiwdic finished 1-
bro%lroé%cg%lﬁg \ﬂr%cgucf %H@(? G20REE and !’b&@?' T %Eidii%ie%?'% E)gxal%{nganate-treated

ormation aci y In a
finikhéat biepnapepee prodict tenprimcheded 10 ppmefor atlea$tiz0 days at 60°C. As

ticyl ar, b roduct mixt i

s ReiE i e RO B RO S At Sp e T Brope produc

mitthee thatihds bgendfeatddevith permbeghnatebiiagitbppapmngapraadmored therefrom,
: - . e " .

and FEHERHST b 397 AGbRORA' £ Ryblep, Aifadon, | SERBEOPARE torm 1.

broproprepsge peadectmixiire tdanotas ghrarally bbumaenreprecopietigene or more

of &%Rﬁriﬂ?&l aw L& PR ddOmerttwitie @ﬁltin% Ghél @Y drsdtofSRaRfactie of 1-

used herein, the term "finished 1-bronopropane .
brogrepaerane. Mot seecifically, %&%@@H@Oﬁm BEORS Migfess yssg in the

prodased € fhib :iﬁ@érﬁdnvg'egbraﬁ? rcﬂ?lagﬁmairen&ob@@ﬁd‘l allcll one or more of the
._permanganat e remved .1 her
T e R T —

thetimporitids arb rodespribgbatevpr oduct ni xt ure" denot es
e [ : i ni -anr -RE .
OB TR SR SRR3R0 ol Torin

spegtes fpiy | -Reamersoprane prodychmbisvisp Hrrspeqiive f Bisargthedef preparation of

thet MBroftoPE AR pREBBAENRERE UThe Pro¥dstésast thesidllerntiontrbglt in the reduction
of géigcesse.s of .this |fnvent I on.gener a({.

A | t .
FomBpiEs gaHEr aid-Bmang, Dkt TEFOding PIoRFOTk Propionaldghyde, and
pl‘(fplfi(ﬁli(f i dvelthr txeisled It broghopiopgnd predwa uiistresffommeediffone t -prepanol and
. = 0 kO ot J .as: y i
HE ey R B Bt G PR ot b 3 G BERC PP Sromopropane
prqduoic sguEesfiormed diowi peppeoe dnd b oden Fon@irf propierdc acid. Thus,
pra%ﬂﬁﬁg ﬁgecl%rb%é%'okf I RRARGN Epd RERShopFb e rp?@duc‘h mixtures made by

IL.rreSpective of the nethod of preparation of the
such ispessess Ao HHIEIAEPBBuct ni xture. The processes of the
[00'055 ;antﬁumaﬁte?)uims_ {nvehti, raeﬂuﬁmcqjliro%éneqﬁbm@ Iﬁi&lﬁﬁé &S mixed with
and/ or  aci,d-formng specj.es, _incl udi ropano
peSRRBRIEl ARy 8 MATRE: BROPraiecTrs e ieh SRANRS e content of the
pertnadngamipoxidrioe pdoctsatd unreetted permfangared ifthenh-roproppepant product
mi R e YREE Rl 5]5% o Brf0A R hine RE-BRI rﬁﬁﬂé’aﬂg’ee—contacted
and 'p 1d, - br ct

ropironic ac. : onopr opane (5)_[‘.0 .
1-wpppropanef ppdustmixtorn. b desierd canientipral additiFessyal & agid scavengers

andPfel ]?eﬂbi‘éat%?é n bd AR d tAh@FhisEd NGbloRRPRSRAE FiaECtobS thRdiiSvention.
I nvent i og@gpon ]f br onopr opane prodyct m xtures. nade bgn
10000 AR pEREmert gLdhis My SRR BRI CCS BB COBI SHRK IR gpermanganate
withhi ISbiofegripat@product nikrap fapedyernaaghnate-dvntining1ibsomopropane
rog?blxed'xﬁgt h R anatuer. g@f t-berr toheo 1 é(irnﬁ ct from the permanganate-
ProstHFs PR B e CEplEt BT TP B OPERREP P RE ISR BRPegane
comthiming 1-bromopropane product mixture. ‘
[0007] Inthisinvention,asused herein, the term "permanganate-containing 1-bromopropane
product mixture" denotes a 1-bromopropane product mixture with which permanganate has
been mixed, but which 1-bromopropane product mixture has not been separated from the
permanganate, i.e., permanganate, in one form or another, is present in the 1-bromopropane

product mixture. Similarly, the term "purified 1-bromopropane product,” as used herein,

2
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per manganat e oxi dati on products and unreact ed

per manganate in the 1-bronopropane product m xture.
wab@efiinizhed 1-bronmopropane product i s obtai NnEC/U82906/016669

t he permanganat e- contacted 1-bronopropane product

o2 b 55 IR RSB RSk oo
whichetht | peinsheghnitebliasngenopametedr otlisudlly efid tpréferably, the purified 1-
brohﬁg)?cg)tahg &E gp&t@%ﬁg Jute Hﬁﬁ&atfyh th %ﬁn 'a%?ﬂltehqnbfoﬁloﬂropane

per man
pr0du¢ir d‘r@prmﬁm@ bbmmopmmpmcglct is pefr er punﬁed the purified 1-

i Bk Agctpr oduct
broﬁﬁf)fd@ﬁg ﬁﬂﬂh&rlg g%\}giﬁfﬂﬁ g qagrgg‘rf? fqﬂe d@@% rfra (;C nopr ppane

IOOB%d@thhFrre@hquﬁaerH@f HR IR B A PEACRTSH T P oot Biesp Bioappropane
proffi@dufitturd >ﬁdﬂ’1 el—pf(ﬁﬁﬁ(?l] ahd Iﬁ}fdr@gelnmbﬂﬂﬁldenchﬁsaelﬁm by mixing

per%%%g%ﬁ@p\y X tB‘P%l B m@%}f)@l}(: e 0t Z%mga permanganate-containing

1-bierhomropgeqpadiet prixtdees andrieco armg\ pumfwtil lebropepropagapi@dact from
pr oduct

the :%Qﬁ?&%gﬂﬁglsc éﬁ%im%gfe R@%@gr&? : % 9@9{19 per manganat e,

[0009k: | S&Hnasngberac@bodimephef ftbxsmrwpnfmmm &r COmMBOSHQas §Aprising

perhﬁnéé]ﬁte]ﬂﬁraoﬂgﬂﬁ%k?ang Reltet miFeUr €. Slmlarly, t he
purified brocgpropane roduct," .as use

IOOA%} 3{ ¢ anathst %rgb%flnil%tr g p PR %F&%@?Slﬁ‘i’fk‘f%’i‘@sﬁ%ﬁ purified 1-

brof@prdiRas produeitwiich s epE—bfﬁiﬂitQﬂdS}ﬁhd e pr(ﬂiihdt ﬁlb@llire \bliiut bhs bded contacted
er mnga te n ar at e U

it SeRASENAL Sl Bood RARNIGE B HsR Ganale i bedn Aifbed,

[00d b e rees addiothireempodiinkits and dertyres DO this aviehtiors waldibe still further

wprr B A B on et PRl a1

br onopr opane product is the finished 1-bronopropane

pr odu@UR TAGIS D FANOH ED DHSCRIMEON OF THESINVENII‘IW
[Ooﬁl(t 'Eﬁf[e %?qelml%rﬁﬁrgéﬁgﬁg{;ergﬂﬁhm o ogoﬁg’gqsg ?ﬁneg caﬂy Ysked otherwise

heretnar act eri zed by m xi ng pernmanganate wth t he

[Oﬁé%f nggsog%l eQ/acT ql&(ﬁt%ggxqﬁl% fﬁéﬁl %s n%% r%g&p%d’ lg) ﬁlly ﬂaeor¥ of mechanism, that
Pennangfmae oanddzes et oleett | m@ af pher a¢1de?drn1mb rlumptlg?a affen found m 1-
broﬂ{og)g(gﬁh F)fo‘?iﬁbtts e tH%{J WG&&% Jr? &Qlcts contalmn%qamd-reducmg

opane pro Xt ure. OOO | anot
ddikeRsdi ERWILSS UhoS6oT o ARG (9 sq fyprion art 1-bromopropane

pro@ﬁéf@ ihéthdg 1 OiEBD AR hOp ﬂﬁﬂlcﬁh%deb rQ rf@ %H@@ﬁ ethﬁtf b6 yetmanganate

Yet t her
o ERIIE IS O RIGTE PO KBRS FPUE U 0F fiiyad by washing the

-blmsmuprppmmmedmt mibttate with anfaghsoua sdlutionofyringgaec pasopthistaqueous
bas?:' Wadr Vﬁllf Eﬁ{) I‘QI%'BVQ Gfftabld &)@ﬁ % 11 B o iR 'P-g)?(ﬂ?{z)@?ﬁ?ﬁdproduct

er mangana een renove
mmth@s e Umgaaiedh @crn@qﬂaﬁ@wm lson e fremonied or gedyggidsby washing the
eﬂnﬁﬁgﬂa&@&ﬁwh{n heb&wp&opfaﬂé bRahciapRAE Mithfwae t he

nsui ng desc t|on an pended c
[0014] Preferred 1 {Jromopropane pro uct mixtures usedrlrg this invention have a purity of

at least about 90%, and more preferably a purity of at least about 95%, and still more
preferably a purity of at least about 98%, the balance in each case being one or more
impurities resulting from the process by which the 1-bromopropane product mixture was
prepared.
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FURTHER DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0012]

The term ppm neans parts per mllion (w/wt), unless
wepweitisenl |y stated otherw se herein. [0013] PET/US2006/016669

bel i eved, though this invention is not bound by any

eo mechani, sm. rrmanganat e oxi.di
1001 38 P mipeia (48 bR SH ] Bk GO AP g P figlmost any
pomﬂafﬂer f&lﬁ@lﬂi@ﬂ o firiebiotmpreiage pivdutteiktueuPéhiky mamatganate can be

G5 VD AL PR SRt o
bropropoepase produdsmurtye)opameallp aadiprefegabilytie griwle 1 - hmmpamane product
miBH iPGRARIARAAGE )éldﬁld/dr itSar u'e@tYses‘El)lﬂtfbﬁtoftahEast one 1norgan1c base

per manganat e OoXl dl zes ese | urities to propionic
prl@rcqodmxm with pamnanganaieiuMage granraieoash ofyh ﬁmrﬁgprpa@e product

mixtufd QMEPgﬁ{fﬁaﬁb@Gtéﬁi sﬂbl%&é“h@hﬂ&tidﬁ Ry d3eRisd out before mixing
sol ut i ? %gﬁv@ng}?&am C ; hi s aqueous base wash

pergapganzfeay! e Bt R o 11 om b

[0016)or onﬁprmpammnng ofl Lpbtmﬁlng;ahate ewithJrar éammdprpparmapgﬂnaﬁ mixture,

e or
per%%P a%{r?gea%ag’[ e- cdc?r% al F}henl B%%%O%?%)pr Span eJC g’?’é}ggc%he i-Riomapropane
prodix¢itminatre can peadder t@rpernemgenatq, dypshmtgepain @ng thedirbromopropane

proﬁh&ttﬁ&ﬁﬁ‘e Ua?ﬁﬁ cb Fed Y Sves Y %i)ﬁ’ﬁ’g ﬁﬁ%ePf‘bfﬁ’dﬂbft p/er&ané’&fnate is added
| east about %@%u and nmore preferably a purit at

to g FRemepsepane CHMEIUES | | nore preferably a purl ty of
[002Y] | B&sd conbfidhs Ql%%refbﬂ@d foahaxias thepepRcipa@asavitied Nerodropane

profe Fo B by D LR 'a‘ﬁg%éf%?gﬁ{i@p%%tﬁif bighpO Sfluesare

accEptablebgtud hecessany. By Thaxie domditidnsaitis ﬂneam&plt whemwater or an aqueous

sol{fﬁi&p%c%lr@dx&zﬂﬁ % ﬁﬁroﬂ{@g@apéﬁl cﬁgf Hltlx [ ehd gy %b@?mﬁf organic

rormpropaneat% hfl e per anat
phasesarp ellefvedie spparatesthe pHed ﬂmﬁn@wpvhwaﬁ abgytedld d%asw conditions are

typiBally YEtfevdd b§p erfoﬁﬁﬂn loné 8r ABY Wakhb$ 6@@1 beﬂn oﬂéﬁ@ pilcfduct mixture
ronD ropané ro c mxture% nor h%’ l%ée er?k%g/
Wit giyrqus §O rBp H0EePIL At PRSP elkjlismelg! base, more
prefirtbly vt £ikalh ﬁ&ﬁe{l rhydtdﬂiﬂeanl\/ﬁmimg mepesmbmganaﬁe with at 1-bemsdpropane
ne in rhor 1o mx ganate
progi b 00 BB BRRCe Bl s acl S W b REREREY:
[00dBKkt v myrifeed lebmmpmpané prductdnreveqed fiouchpersanganate-containing
'b?)%f?%%%g o it eb?%%“*f%%%%%sane il fkbfidhe | bromopropane
ofdoet IOy T]@q@paﬁaggplﬁ gANdTe AseQTABlERaM Hy Arigus Wags, including distillation

andlwBSHRRED DI BIHALEhB bé&%‘gaﬂﬂté(&éﬁtﬁmﬂgqf PRMbPRAate ﬁ@ﬁu&@mxture with
added to the 1- &l{orm ane guct m xt

WaIET {f o BRS04 SO BR i icb SERIEEd 3% o separate the
perpeanpERgan abtain appurifed ﬂd)?gﬁbpﬁo@amﬁocﬂm An bdvauntage topepeeation under
bas% goqildﬁ!gng}&hgt{ﬁ%e&%%% of? VJ gl?w%tﬁ afl a %%g\g Loh%ormfgnqgorgamc base

er nangana
of the permanganate- contalmng l-bromopropane product mixture will extract propionic acid

from the permanganate-containing 1-bromopropane product mixture. Without wishing to be
bound by theory, permanganate is thought to oxidize propanol and propionaldehyde to
propionic acid; thus, washing the permanganate-containing 1-bromopropane product mixture
with water or an aqueous solution of an inorganic base will remove propionic acid so formed
(in addition to removing unconsumed permanganate). Further purification steps such as
distillation or one or more additional washes with water and/or an aqueous solution of an

inorganic base may be performed on the purified 1-bromopropane product.
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to a 1-bronopropane product m xture. [0017] Basic

conditions are preferred for m xing the pernanganate
WOWRE0h/189213 br onopr opane product m xture. The pHEBHUS2006/016669

preferably in range of about 8 to about 10; higher pH

I
100{ G, Ereioclies SR Eentp e e A g il S Boppuiticaton
of splrifiddonbiosnaptdpane grodutt afierlal bofthe pthep anefipatmdistdps, if any, have

beeﬂiqé%t{dwfengec} a9 gs e%eggrg@g Hgfﬁe%ugtag tc? fr%ﬁgé g%gageswﬁg% 1-bromopropane

progdiyneixfre Béeri the doin stew rbscaans@ p@lylmngmar&ywalb rﬁn@eu@dl 1@9 finished 1-

brogﬁ,gfcg; E]lg) dage or nore washes of a 1-bronopropane
xture wi_ith an aqueous sol uti.on of an

lﬂﬂg%r &@ﬁ@reﬂbalwng OF &1 ST ABPRIORMCAMRANGE MHREIA] PHAKE! (o ihp grocesses
of tRfseiheéidnYis afrridll Kﬁt by U@ﬁté&tlrigycﬁé @itlﬁ&l IMrdrhﬁgopine product with a

ey B S 7 0 ok (EeBiTa WL DL e g inglgl EaBium chloride

magesiumn Blﬂﬂa.te [cARLMA) sudfape) mnofasmuhnbathommepambthn dikpr ddpreferied drying
age&ﬁ%lq}{%ﬁgtlée Jrhig 1rRI§ @%@%@%&&g@ﬁ@é rPrQl%rab r?, drylng continues until

y sep

the pw@tmn@tamf éhemuuﬁ\ed h—évrqmmr@mprpwhwéls éﬁsg &@etabwu%p@n (wt/wt);
moI ér;ﬁgrleﬁ';giﬁﬁ 3%r|57'1‘é’1 Ic%ﬁﬂrﬁ%@ #ﬁgpgl@mfdtéj \Qfhten of dd Mﬁ}]é&ablﬁnomopropane
pro %?%W@“af%a@ @%&‘5 H}PTH ?gb%}rg%f Q e ORrg Pyt after
dry_nghha\mﬁﬁéerbr&iﬁompMo&wtutl on of an inorgani c base

a preferre to se te t nganat.e t

10035} 2 B oo pfocti b RosSil B dmieBe Bt b AR ety aitred,ith the
purifiedo p drramopropaned prodoets i The ohgiepoxids das hehatixed wedo er punﬁed 1-

bro%gj?o Tane gro‘ggégae‘g\?ﬂe Qlﬁe pgi?é’(ﬁ'g na &4 &td o]%’&h&ﬁ offle 1,2-epoxide can be

Qﬁ%é tal ni ng
mixedyyi prb 1 -hrasarREePaRe Prafust Rt qnle W%ﬁteﬁr@&%ﬂ@r portion

(th@fénﬁblﬁde@mftth@ m%amg @ﬁ@b@nﬁmt\aﬁmﬂﬁq)u&ﬁea Q@&h@p@pﬁme product

VNG N TN A

1 Zaapdxm'ep;p|u@1maa]ydﬁﬁmsie:dtleb1pmprdpan@pmdud t hus, washi ng
[0022f, PR ARNAANALESCAN Aahilth beRhAITRRLOPA niBh O Yfifed with a 1-

vvat er or an aqueo
broimpropne @rchrhsémﬂute asePmsver mpmpoﬁﬁis galtsei Duitpbler mrrr@ngana‘fe salts
1nc(dd@ lﬁgl B&ﬁlfahgm‘[ A ALNATEY p}éé?lgx HRApHEETRAGRARIMBhnate, rubidium

t1on ste as dlstlllatlon or one
peramnaeéxaae GRAOTR PSP ZHESH mmm%%m%%%&%%%&%@%ﬂe zine

perSifinbiria@d) sﬂf/eré}iérm 26 Ienthasen g;ayn amé fa@d mRigttuees fhry two or
mog u‘?fé%%g’ée@o %"?‘fw ?é) ; oa g 0385% nqr}tlgg{el$a§la{eﬁgd potassium

perfrianghnasd; e@spena]ﬂyh eprefiarred iis apotmsumi mrpangahatedbecause of its ready

avajrfagirlﬁf&?c{ RRADS:. PERY ﬂ&#nanggﬁa?i éb b vk ri‘x‘ﬁx?& Bt CF. 1-bromospropane

I on st eps, een orne
progléﬁemmﬂuy imenlidfern onps @Pltecfoﬁ‘n%i pvtignefdhapermgngsnate salt.

[0023p" %Ml&?ﬁé’iﬁlaﬁéé?ﬁ’eé% mﬂeﬂ%ﬂf‘or%ﬁﬁtﬁ&e& %h@ﬂ%r@ﬁm%k@@ne product
because perman . remain in tb J sb

MK edg e '9? %wgyentlon in proportions of about to about 5 parts by weight

permanganate per 1000 parts by weight of 1-bromopropane product mixture. Preferably,

permanganate is mixed with a 1-bromopropane product mixture in proportions of about 0.25
to about 3 parts by weight permanganate per 1000 parts by weight of 1-bromopropane product
mixture; more preferably, permanganate is mixed with a 1-bromopropane product mixture in
proportions of about 0.75 to about 2.5 parts by weight of permanganate per 1000 parts by

weight of 1-bromopropane product mixture. Larger amounts of permanganate can be used

5
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[0020] Generally, drying of a 1-bronopropane product

m xture pursuant to the processes of this invention is
we20pited1dut by contacting the purified 1-bronP@r/opaN€016669

product with a drying agent. Suitable drying agents

in B TgPrige, oL R BL P it 300 BHTEHANY S61 Tk & excellent resuls are
aclpjeted sttt eatonots gt deseritied. he like. A preferr ed drying
[0(ﬁﬂfnt Ir{ &et;ggctgga&t & %\%ﬁtl&p'&hénn%/ ?&Irﬂaggaﬂa%e FQJE ﬁs' ﬁﬁged With al-

oride contfnuesunti
braganprepane produplanigture as afete- foquwg lepm@@nplrlbmrefﬁ@blngqueous

solggﬁrtp It R u fps Sﬂ%égaﬂ@ RAT EMcbMation TR sBIuBbE fsﬂ%ﬁfallthﬂierignge of about

0.0 pshimt bParkefrainane Fancrasopiol desbstebgaissR in the solution
is a(boh{@vt)%ls NGb tabout 0:31131 purified 1-bronopropane pr oduct

er,dryin i ni shed bronD opane oduct
1035h yetials St Hoberi Besdh S8 s B an e ilfdops solption of
inctgadie hasd. deStich morgadicwbades tihaduqha roxfdee,dh;ldrbmdﬁn patcmtmﬂse sulfates

a.x?fn?egékcgnd ‘t;li—ga%bgna%es%@g‘f%' ?@a&)%?egalpeag@lﬁ t are t% dirﬂfé 'afrfrf?diluum and

onopr opane pro ra
thedliley Expmplesof suitghledfaseshaclude sediwni axides @ﬁta%mm , magnesium
oxifle} Jlaﬁlgﬁ? Roide Izgﬁc %xg{?o rmﬁ&?ﬁﬁehﬁ{rgﬂuet hﬁﬁmgr 3drbﬁde sodium
er, . por e renmain
by e 3ot Bl o i, b ng raghon P ide, calcium
hy&ﬂbidemnuﬁﬂ@ﬂﬂ)xﬁ)d@ﬁmhyc&f)ildé afrfeordiiny inftepte bmmonTure sulfate, lithium
aceﬁ%{[g,: l{}fgﬁughcag%orngpo &)ﬁlug%%g?t r(s)(():icly gltn&)é ualI%ci atedgc%fiuﬂlg %Bgnate potassium
acetathy potussiuop Aiverbonatdupetasshan 2abonatet pméaqsmac nitgte, potagsiirg sulfite,
lt)&‘i\’lﬁpédrg&at@e{e AQRLE ceRinPBicABonkts, fh mYﬁ thrb@n@te calcium

ronopr opané product _m xture as one or %
carpgpate, anskamcamb@nyéf Minigeas f 5ve oy mare;ipenzeRie bpses ﬁ%l?ﬁ used. Alkali

med8 HAFRS g Rt Rrre8aHbrd Prdfer &tbdre alali fhetad ﬁ&c&ﬁﬁﬂd@ipand sodium hydroxide

g %gwgr&ﬁgfhgoxuieum w%ger naﬁg%;?ltgeg’aﬂlg é%s U"Fafplcally, the aqueous

solpgomafmargahie, bazé s iperenangeofabeyt 15 tb\aboutﬁémglgmemat inorganic
baé Qltnlf %%@&{s%ﬂ&%ﬂ %tf%iog,?ﬂlﬁlceﬁgsé% per fha§l 'ﬂi’%h%‘@@n rof about 25 to

oregol n Fre ngana e's
ab@tté59wgh1me{?@nmﬁ§£ah@tb@5%nd pot assi um per manganat e

[Omﬂ)e%@ kdrdh 03 %f)@)h&@&’oés%opﬂEﬁ?‘tﬁhMHé REs Hﬁl@ﬁﬁﬂ@tv@ 1IRRGASRRtoms in
its ready avai Wco

thep]e're\’i*ér?g%ﬁgf%lsslélﬁtfﬂﬁ‘gﬁu%@ﬁa%éﬂ%t c&c-[lc ether) has three atoms in

thelridy ?mpﬂ@ﬁa%orﬁi ke ?mgﬂ Kiaisled de @ﬁhlbld lmépmwes aghale alkylene
e-formed solution .o nganat.e

xSty opty ar fe o o ARUERCHROR B Tultpginl B tenc oxice,

bupyildne ide, lpevienp oaplanbepnoduite, heptener exiile) adwneprsads, icyeopentene

0 I

ong c%mo?le%éh\é\;e%ﬁ%eﬁ &e’é@}ﬁ%ﬁ%ﬂ teg@%ee ?)El%%%%& Eh;?ﬂée 2BQes thereof.

a@h't the I.2-eppadoisrivipdens grida a@@spﬁ@twmféwheﬂ%eéﬂ@rwlyne oxide is
Bﬁ@ﬁ@é@ 8 &k})bﬁﬁbnw'oi' B nixthrdéfyBARr opane product

[0(?2]7)]( l’iryplcalrfy, enogfﬁlr f boe?)g}u eis mlxeé w1thzl§e purified 1-bromopropane product
to make a concentration of 1,2-epoxide in the purified 1-bromopropane product in the range
of about 10 to about 1000 ppm (wt/wt), and preferably in the range of about 100 to about 600
ppm (wt/wt). More preferably, the 1,2-epoxide concentration is in the range of about 250 to
about 500 ppm (wt/wt); still more preferred is a 1,2-epoxide concentration in the purified 1-
bromopropane product in the range of about 400 to about 500 ppm (wt/wt).
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to about 3 parts by wei ght pernmanganate per 1000 parts

by wei ght of 1-bronopropane product m xture; nore
wee@barebd y, pernanganate is mxed with a PCT/US2006/016669

1- br onopr opane product m xture in proporti ons of about

75.L0 ab 2.5 r.ts b I.ght anat e

100380 o T T8y At s Sohel Brlioimagine DT B B aRto HipLoially for
longi pdrisde . ofL stogpge antnrnéxpostire ptor h'@hgmmemtman(ek@, osEdon summer

th ractilc t.h LN . .
tem e? tu% rtélﬁ ?regge%cleréfﬁa 1223’8 eﬁne Etﬁl}lgﬂsegl ?%I‘omoepropane product is
desaehlneelwé dbseint $uch kendiionsnths neumnga@a;@ tregment Jlogampy be gucient to
kee%rtﬁé:!ldl&?y ﬂfa ﬁﬁ@hédnl\lﬁf&ﬁdi)?o aﬁ@ﬁfbdacmmraeﬁweemﬁﬁ&t is

br'ano ropane product mx&lure

[0028F ePlfe&rrﬁédor@@ﬁi?ﬁ .06ﬁle mgmgan neludedhose dn whighy a1, iﬁpomde is mixed
with @liﬁﬁﬁéd SEIHrb!thbﬂB aﬁeﬁﬁocﬂlﬁﬂt (P 0anaing tehlte £esiemtatiahiosabout 250

ppey to-ebRpt SO0 bR esietatf o fie, L2t e BrBieal il preferably,
peﬁﬂaagqmtenmrsgdmai persmhgariate ¢rhgotassivat pemangarmbxo ublofe peferably, the

pro%gss er%BﬁipHse W%ﬂw\e@f?eﬁ Y Sor%é@‘?ﬁ%%i}%?t unfPthg@RteF content

ueous |norgan|c

of ﬂbasperlﬁ@h b1br¢mmrgamedor@fh§éss pssdhangaboyk 1 flepmhy dr oxi des,
[OOQGFt @ftﬁ‘ér préfeiré R afn%%ess&s%fﬂﬁ@ﬁﬁv@&w%ﬂﬂs@ Adae 'il@‘ézvﬁ&h‘ifermanganate

t he aI | met kali.ne earth.netal s,

is THRRRE AT &nleromerqp%méu%tr%nxege & PSP Hiopf &1 B -1 to about 5
parts’@ wisghtgesthatiPagate g IODO'pa%sSH)}UWEQHﬂ ofd rbrmpﬂ@awm)roduct mixture,

oY heiEina g PR et AR EE R B8t h AR amount to
makigy al cancienliegtionuafiablowt 36 6 ppimdo almtmt SOppreswhare ﬁgedgfbgqu@c]e is butylene
ox18%1@%%mw 4o gélﬂrﬁm Dikd H@oﬁ?gg‘f ?éﬁ'rﬁﬁgan%‘ d\6r ulgkl}fégsﬁffﬁ ?@rmanganate

nTrD nium acet a
Marg traeferablya rtb@ﬂ ATAceSES VTR CERRIESE, &@m‘. tlﬂm mirdisdpbRegmopropane

proaash UAR G FRAR b BentdT RS 20R6RAbrop AV RESEIcHMess than about 100
bi car bonat e, potassi umcarbonate, potassiumnitrite,

PPHot assi um sul fite, rubidium carbonate, cesium acet at e,
[003¢Fi unmSkiilcathbo padferredrpgovesdes nnfcthe binmeadteon cadipiisemthose in which

per?r?argggngi ! 1%&%15(%%\5%% gcl % oﬁm%ﬁpo%taﬁ%x{gdﬁ&%&ﬁu? nbé%goﬁonw fbout 0.1
to ghowf fepar‘edty weighe pgrmahganatapea t @00iakia by weightof Ingremeptapese product
m1%t:ﬂ.§:h %ﬂgﬂepﬂpg ?Qﬁ%ﬁgs teA95bRGh &%&&ﬁ%@}&@ék&ﬁuﬁf Iﬁrmanganate and

|norgan| hases IIy

WheFHTLB - ORI BB Wilb Ay e doeomaBtione o P%.tﬁ@énamount to
maRb aebnceatrhBoRbPMMout 250\8hie 6 ahit Ge0 bpllnﬂ (Mgr@lpr@feﬁbse the processes

furﬂjgg céxﬂglg%e e e ﬁllfrl M%P%%ép?(gar {ﬁ‘du%tgusr&g H‘gﬁf aief con¥ent of the
pu:pﬁecbbbtommpmpmmlpmodmms les[s(i)mﬁﬁa]boﬁhlé)(lmnm 1, 2- epoxi de
[O(g?gshpe%h @%&ﬁﬁ%%bgﬁegsep fﬁﬁﬁvehﬂgﬁ’l @%ﬁt@r bié onﬂﬂore aqueous

pOS 1 ons; I'nst’e
solutiens afableagorp iorganyebase, @ﬂrpemama@at@ meé@%n%o mmwﬁ witha 1-

brdvhdo Eqﬁédlfch ﬁﬁxlﬂr@t A% fé?er}éﬁlethﬁ‘d &Qy vwat@dmRldeshe®r more aqueous

syita 2- epoxi des i ncl ude
solutions o% at %east one inorganic r?3ase are grougﬂlt mfo contact with the purified 1-

bromopropane product.

[0033] During the mixing of permanganate with a 1-bromopropane product mixture,
pursuant to this invention, a new composition of matter is formed, comprising permanganate
and the 1-bromopropane product mixture; this composition is a permanganate-containing 1-

bromopropane product mixture. It is to be understood that the composition encompasses
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oxi des and/or cycl oal kyl ene oxi des of up to about 8
carbon atons, including propyl ene oxide, butylene

w@i0da192pent ene oxi de, hexene oxi de, heptene ORCTES2006/016669
oct ene oxi de, cycl opentene oxide, cycl ohexene oxide,

peTe i 1 Sk BN, 0 0 a0 ) LS e ostoned e

corhivihyd witka dsbreteopropareppeitict mixtwe, azwﬁdtdiebronfm@rdwhgqbredmt mixture.
[00%%1(?5)}11&% gfef%%%ﬁgg%}r&gg%ﬂg ??{he%n%n‘agﬁ )églkﬂghﬁﬂg ;%M&C%(m%te and a 1-

brop®pripaseipdudt mikerginciufle '@Qselln Mm%mgrmmgqgatp rs(;m@s@nt ipproportions
of 5%? 08 ROENE Ak, %B 1%ﬂt p%ﬁqg@()(b% b}nwfefg%t Bf‘fﬂefl-ﬁfi')mopropane

I‘OﬂDpI‘O ane pro e ran about
pméb@mlxm tiblanere wreterred CO%aSIBwpéﬁ%smvynﬁlw @ﬂaﬁr}sa}ggvéna%nganate
ancﬁbollbroln%réphnafiﬁbducﬁ Qﬁxﬂ@é’fhfé/\ﬂ{o% In wWiitep@aneheiakd s present in

propaiors OJB B08 BoiLhe) B P ITaA heeff)@ﬁ%%ag?fbeyé‘b"“ht of 1-

broacbrébanp rodiet aorteant ratdspetidlly pileferredr¢dpmditibns of the invention

oo ARRSENE B HE) g g A B

1-bremepropaneairodust pietugs age presentdt therpompopitient i on.

[0055}3353&@{ {h¥% nqufnglog :ﬁgm?ﬁf ohieRSwah dagltlgiﬁﬁﬁﬁr@ﬁﬂé PlodetReIKH@and the

su %CH%’@?WV@ 5) %\er@r@ﬁ%&a@ﬁ@éna e arogeyegng%l%gwpﬁtl%p, a purified 1-
brof @ﬁmdpﬁodbct@mmaﬂmmoxﬁmwﬁth pmmgaﬂawls grodacdd. This purified

'bgﬁ?%ﬁlgrt H%%%E% %EWH h eqi]t'b]{‘)%‘%rpg 3)%{1??]%%3& ngf({%r/e t%%lﬂ%s been contacted
withi pérsteadariatd modoijoorn pahieh pihe duernanganhienhate beenapdneoved, is a new

corhfgggiﬁ%e %@&%1?/ Pfh@\%’[%@&)ﬂ?&%%?%ﬁeeé dﬁﬁos&t‘?&l b&iéﬁﬁéih%ﬁ urified 1-

ose € 1S mxXxe

bromqmnwep@sﬁéh%ba&imn @lﬁacé%dm PHImaRgansniniesythanaheut 100 ppm;
mo?@ﬁ&?e%ﬁl tth@a;af& c@h@wofmoﬁa@nsﬁi@namgg thak) Qbmrso

(003pE el%rgsq%ed RN G RN TME D —

proﬂﬁtﬁﬁﬂudﬁmhbsﬂ 1ﬁﬁﬂ@cﬂm’tﬁl E—ep«bﬁldels@mséﬂf ia tﬂey:,ontphahpn acessesntration

of abo gﬁﬁq p}&rﬁt : Fﬂ)?slﬁ ﬁmépﬂxg aﬁ&‘% tfh% q?hé)o%&%ﬂ? B[ngpe%@ Bxide. More

er COﬂ

preierblvlwithp mapsaisentontox @cnomp@sﬂtles sn th;h adblygpom@@ls ppesent is less than
abdi 966 %ngg Tlﬁésspg&ﬁfﬁ @\%?éird&rc%‘fi%g Sig8n b thd ﬁwleﬁ‘i’cﬁmo'nﬁﬁsmgha purified

conpr In nganat e is m xed

t
1-broBppieBErORRAECt PRY (1he pvﬁui%l -BTQIRONSPRNG PP Bl m‘é& fglﬁﬁ% fone 1,2-
epdkide 49 5}/ 2daenttin ﬁler%h‘Ip'B)s@MnWE b g MeroRideEs gaviRERnp@rthd &dfposition, it
a0

is }ﬁ'%%tfrgﬁl m@ygg%glg}(t}egﬁl Pf) nm%%gﬁxaxa}e){ %otdig (é%;qs?r}t é{lj Hie% c’ompogmon.
[00B7brinadditioparthe purdiidct-biomopropane produttandak eptéonal 1,2-epoxide, one

or ﬁ&c%%%%sl(t)agﬁ%sgg ﬂ?olﬁg %st%ggoﬁ%%gggg%F %ﬂ@%‘iﬁ)osmon

thap@qmmﬁganpureﬁerdsl -Broaaprenses pedyein Sveh aslditpiss Bs d@ pjtroalkanes (e.g.,

mtfb%éiﬁdﬁg %ﬁ&&har%bét@ )N ﬁfk?ﬁﬁ&bﬂolm%@ @il rdi’&)@iﬁ&e éloﬁcblfahéheénd other
purified ronDpro

e praqduct
kngie| stahlh%ﬁ%%égl %m%?paaf: t r$@r HATE) Gbsy %ﬁ%ﬁd&%gabﬂm
coipOitines mhp opeGERillY hainelbdddt in XBO composition, provided no such component

coniributes substantially to an increase in the acidity of the composition, especially to an
acidity above 10 ppm after 30 days at 60°C.

[0038] The following examples are presented for purposes of illustration, and are not
intended to impose limitations on the scope of this invention. '
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ppm [0031] Still other preferred processes of the
i nvention conprise those in which pernmanganate is
woreooed19213 h a 1- br onmopr opane product m xture iPCT/US2006/016669
proportions of about 0.1 to about 5parts by wei ght
rmanganat e per 1000 parts by wei ght of, . )
[0059]9 r Bied Gpdiahill Imt%ﬁg (P30 semetimesd cal mgh@q@gﬁgst) used in the following

EX:&Z]?I@?%@ Q@ﬁ&c‘teﬁ g LA 'ﬁﬁ&ﬁﬁfl‘ %tf%bQﬁt 1308 Qi%ﬁis%ﬁ’ the finished 1-

manganat e, erein ox| de 1 s”m xed th
brom@@rqnan@ prodction (gﬁﬁiﬁﬁ Wﬁ&ﬁl@cidrm fluidoupce Ahidumt) B@S’fon Round
scréRk Bt TheTeflgh T potyRkr-Bheitap £58hdtnlé Wasdpplitd wlBout excluding
gpm More preferably, the processes, further caonpr
air

|
mth@ﬁ@meaé@wm e qaps%‘a%@ watdd Braefli & ovrRdpT 34 g, opening
it oﬂ@éaﬁﬁo 99;%8 Eer gfs {31% f@ﬂh&xhl;%bi% d1le Pgnm@%m@ﬂ ﬁu@@&%%a to room
ess [003}%1 n espeqgi al
tempepe @@riﬁm@a& ﬂ@racndﬁysﬂil% sjsdpr ac Wyn‘o%wrshalsa% 80-120
graﬁfs JTRRE cA61UE Bis6 sEMPIY tWitNS0 &f S@inIl SﬁﬁI&raQﬂﬁie iwater galldveed by phase

N OO

endpoiny. Whiseciditydnaipgs will shomea pxmmte@tms@tﬂoufmmm wedll astfor carboxylic

i c base are brought into contact with
ac1{ls§§1% agpfopk%‘%l&q@rormpropane product [0033] During

[0046k e grchspmplography anrlyses f s finished fldemopisaaes products in the

fouramsi%%z o é%st\z%'r@ n%r?dﬁr&aaﬁhﬂfemétbpécmamb bR bhr@n#MB¥¥aph equipped

Wlté@ﬁﬁ’éﬂﬁlﬁﬁ*&faélagﬁdomﬁ%ﬁ% d%refsﬁ% a%%%éw ShmRtx e 624 capillary

colihDpERARE S 33 @ Ti% RmPERARJAAEIE 2 9N @Y $shirkrtes, then raised at
brom)propane product mixture. It is to be underst ood

10  @/mtintth @3¢ Wigfosd tine A nendtesrkhesebper rad grassure wand. 5 psig (1.32x10°

h h
e BREG A THR B S s RSCRSRLRU pBLR SR oestsamp
wapnsedu dhe ainotiots of 2-dnainoprepdnebpropapl apapiengdeydetand propionic acid
repm‘té& fﬁrtﬁe Eiagig%p; bt Ferd e S fidad yggmg&gaﬂfgﬁﬁhy {GEN8nd are based

r|S|ng per mangana
on&%@rs@p@s@ﬁemﬁ% wextatRde i ncl ude those in which

[0(12@] nﬁ@%ﬁbﬁlﬂgﬁ)ﬁhﬁ%nﬁmbﬁbdﬂtmﬁfo@cﬁﬁﬁe %ﬁdﬂ&@%re@n&lyké& for the

S e 90 B85 S R A S o, and e

wafet efeentedthedimybsd 1 ibpnaombpireeroduetsntédre detexmmiped sy coglometric Karl
FISBE 1%nate and a 1-bronopropane product nixture are

ose N which permanganate is present in proportions
[0042] aBoumpaitivExampls dulllugratesa typisyl mueseghifor peaparing b-bromopropane
prdd@ed %:OHH) Jpar e%chﬁB} -anf AR W@h@&rﬁ&ﬂﬁ& ofﬂﬁiﬁﬁﬁ@s inla¥inished

especi a rred compositions of the f;
1-beerappropaneprpdchaligesad f apigoess au %‘%ﬁ‘fﬁkﬂri‘ﬁ& %ﬁ-@&qmopropane
pro@udt khiEureOR| nop efiked gamaiemancinbe. 1E1bihqﬂﬁpl-(3pﬁi€b®v processes of the

Vproduct m xture are present 1 n the conposition. [0035]
lnﬁrt‘(éq' the m xi ng of pernmanganate with a 1-bronopropane

product m xture and the

COMPARATIVE EXAMPLE A
[0043] A finished 1-bromopropane product was prepared from 1-propanol and HBr as

follows:
(1) 1-Propanol (9000 L) was charged to areactor. A maximum HBr flow (200
m?.h?) to the reactor was started while the temperature of the cooled and

agitated mixture in the reactor was kept at <45°C. After the reaction was
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-btr@mrog@r@dprpﬁuqtﬂ@%y rowcHpsBligrd Dedayngad af
smfiﬁhl | SSin TAbRUR sl ahYouls ROQHE 1n]t§9ﬁﬂifsﬁéﬂsl Bforﬁ(ﬁﬁoﬁdn_@'

subsequent renoval of the permanganate in the
processes of this invention, a purified 1-

wohe@doprzopane product that has been contacted PET/HS2006/016669

per manganate i s produced. This purified 1-bronopropane
product which is a 1-bronopropan ct mxture tha
has beencaapieigcthe éllﬁuf%wﬁ%ﬁof’?&qd g%t é g%%éerf(} %W@Wgeé and the

the pernpaganatf agﬁ&e@eﬁéﬁtdﬁ%ﬁ%%gto pb&, ﬁn&‘ﬁ%ﬁmxture was allowed to
conposi tion. Pref he wat er content of

conposi t $e§e- chpses %@r&mmw}dﬁqés% aﬁeéwm%aarﬁt@d the aqueous
product pixat waadiseaged.cont act ed vvlth per manganate i s

| ess tha t 100 m)re t he wa
cont ent &f) %Eﬁ "’cgﬂlntﬂjp‘)‘bg ofﬁﬁm}c? s I GUHANS Brogiﬁ% mixture),
[0036] Pagfeons NAOEIO@BYS iS0D d.t)sandfwdtére(l()%@a mteteoadded to the organic

conpri si Bl%h <& éﬁ Hfon&dpg&oa}le gfogﬂ{?t%%%@ %1%ldﬁ%¥1ds REpYLE the layers

t hose in e IS presen
conposi t Were aﬂw&dé@sﬁp@m&n and g @ﬂe%é@ner 89 disparded

about 5 I(\)gr) @ﬁmllaﬁeﬁi OM% b aﬂlctlﬂy‘?"er H3500R ?)(‘bvgﬁstéﬁed@ tHeVrSI B0 liters

oxi de. Fre erap ter con

conposi t F(ﬂ}?c e Wike éﬁc%f qd. 2T sildre qrgany i?é’%rn‘t’va*’f waggtodflow into
than abouhtet PQOP lk@) altdﬁd? sgiag lsﬁﬂréd/ uﬁﬁletﬁe tengidrature in the distillation

comosi 11 gns o I1e G0l on comiising.a BUULIED, o
1-br OWDPBP&@M%’L@EQ@UG ko P Rdted (Q@M k@r\ﬁltﬂ-th% pIERAX b&t®veen 8§ and
are pres e conmpositio

i d
not preséht %nlﬂwecwgﬁt?fl oﬁnc‘? ‘Eglfago%?"’@? gtP %?ﬁiefh‘?d?mure was
only t healpwéd togettlt: The rexplianangniy adiugueds phassendre k¢parated;

the conpgsition. [0037 ition to the purified
1- br onoplSFERE Pﬁ}aﬁ?c‘?fﬁl“’d O%goptl onal 1, 2-epoxi de,

one or nth) eWateh avassadded &ntesorganit pbasgh and e esstarwwas agitated.
may opti agaldng I\Paf%ﬁi gﬁe\{}tg ) Whstal§e (8 mf%ﬁb&&re ﬂnﬁﬂﬁ& RH was between
conprises a purifie romopr o

ane pro uct
addi t i ve8 andQ.ubke Hixtyre HyaR aﬁ%etf Onge aglﬁattopdypétswga@d the mixture

ni t roet hang allelved)to SR KYRBGEsUMahi BRSnicasHd8§ueous hases were
di oxanes di o%{)l anes, éﬁ’?m her .kno stabilizers

1- br onopr Bt the Aguseysphese wes Hscardgdy ot her

non- st ab{8)i Rerorgatip phesetveasrdried hytrassiag itythdoegh acblmdedcontaining
in the C? %mttt)ﬂ ?%ni%rpaﬁ %%é'teg %Qntggt &*{ﬁ@ 1- %95%8}%%?%}116 product was less A

contribu i 'NCr ea

acidity tifantiﬂ)epll’IOnﬂ&mmghdmtyle@p@adgMay addechtp thei Hibrgmopropane
above 10 R)Qiﬁbtaiflﬁ)&ﬁregtg %S B t%rﬁﬁe Exidk QBR3&htratién of about 450-500

fol | ow ng exanpl es are presented for purposes of
i |'lustraPP@n, and are not intended to inpose

[004i4]11 K8 bé@nmoaintd Wes fde@eurdfg driafisr thoyepiraton. [RE3RY fof lte finished

60 Cstablllt test. (al so _soneti scaII dthg%amdlt
@5;33560Care

br onopr opane product to be tested was placed in a 4
fluid ounce (118 niL) Boston Round (r) screw cap
bottle. The Teflon polyner-lined cap for the bottle
was applied w thout excl uding
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air fromthe free head space. The capped bottl e was

held in a 60 C oven for 30 days, opening it once at 10
wal2ayws/11213 ake a sanple for anal ysis. The sanpl BCTHES2006/016669

then allowed to cool to roomtenperature before

determining the acidity. lysis for acidity
i nvol ved shakl ng 80- 120 gféﬁﬂc;? the cool ed test

sanple win 30 105 0
by phase sep unt pr senr% {) MOEE%%%F%é 48 o%léﬁé%@ent after
with 0.01 N Na_ﬂ]elfsf@blﬂll?bete[sihm@timtalnéo%d:n endﬁﬁldayS at i €

L . H
actotty—ana éana wHH—stov gsTtTve resulit_—for—HBr;

1-Bsompapropaps f 89-88%r boxyl i c 389§§/°such as proﬁ?&r?l/t
%%llgo ”Qféo Oﬁwgl(gas chrorrab@ 5@}%hy anal yse (ﬁf59¢/ohe

DLQNDPropane nrﬁdurtc in-the f ||nmnnn

Pﬂﬁpa{ml es vver@Oﬂ)@ﬁ%orrred on GOH-E&%ett_-Packard)(HSQ% gas
bHIUIuLUgIdJH EqUTpped Wt T ecrqr I are
P’éFWzatl on HePeB% or and a BO @PRI%O 53 nmm X Jﬂ/‘rthﬁgnbm

, D operatin 0C. The te ur e

EI\%EQ aL@Ip’daef ig l.fonr 8 mgﬁuﬁjgﬁfp then—+ai-s4 rﬂ@ifpﬁ{

PiGpivnit. acid 2B0p@m final tinelBppmnutes. The (’276Ippnn head

ure was 4.5 3ZX1 05 Pa) and the total

pre Si
fl ﬁﬁ@%%&%@iﬁw ﬁltlj‘tre An injection volune of 0.5

nL of neat sanple was used. The anmpunts of

[00é§£ pgr%gl a an 5 at%rgg)?n%@ o{)l‘ocg%s %@fe%%gérgq%ﬁﬁi\gﬂw% ek addltlon of half of
thed@secdnanmdnbyf gAserohidontat by rlalphmop@p)me arrdlugl mlm@enrlor to the

d1sﬂﬁat X G .&(ilﬁgﬁ] bf 'lihg S%Iﬂ?e? fﬁal?toE ﬁfg"&eﬁ?etﬁa{rﬁ&ﬁﬁ of 1 804bkidelafter the

oW ng I nis br omopr opane
disgH@inmafsh W@@%Pm@r?wtﬁw esence OF KMhO4 usi ng
i nductively coupled plasma (I CP) analysis for

manganese, and the vvater%“g&@;{@giE of the finished

1- br onopr opane products e‘r m ned by coul onetric
[0046] | Stess (Brofabahyaative E00dA$ AConp aarsitd vet ©xiampl a1-Aromopropane
prdfh%t%fxtuﬁ‘%e%h%l MQ%L%?‘&% Qﬁ(ﬁﬁfesssohﬁt%n & I?IQBU '@ﬁ% g 0. OSdN) was added

onopr opane ropano

mﬂiasbn@lg&oélhmbvbrqwrm@m@usf mimr@?q()@ i agesulinidhis gperation,

A Whe"’lt%{rﬂgﬁo gné)ﬁroaud?t &xgﬁﬁlt‘ié? dgfhsed from 100
ane uc

¥is ges] -Blontdpeo aﬁapﬂbﬁualmmm%mr&iﬁoﬁé@hﬁgﬁod\m mixture was

004 A finishe 0
th%l V@ﬁﬁ%l bR cga%} g7 B a0pBR SR S i n R Gionic acd
wag peéntlin thedsbohspgedne productanixihue.. DmtlﬂﬂammlﬁﬂlHBrgamcher (2628
g) évaggcarted, the first 143 g collected were discarded. Distillation was continued until the

temperature in the distillation column head reached 80°C. Aqueous NaOH (32 mL; 23 wt%)

was added to the distillate (2233 g). This mixture was agitated for 1 hour. Once agitation was
stopped, the mixture was allowed to settle. The resultant organic and aqueous phases were
separated; the aqueous phase was discarded. Water (200 mL) was added to the organic phase,
and the mixture was agitated. Aqueous NaOH (23 wt%) was added to the mixture until the
pH was between 8 and 10. The mixture was agitated. Once agitation was stopped, the
mixture was allowed to settle. The resultant organic and aqueous phases were separated; the
aqueous phase was discarded. The organic phase was dried by passing it through a column
containing CaCl, until the final water content was less than 80 ppm. Enough butylene oxide
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25

mw1l) to the reactor was started while the tenperature

of the cooled and agitated m xture in the reactor was
whepb/1821x 45 0C. After the reacti on wasconpl eP€r/US1966/016669

m xture was cooled to 30 0OC. Water (300 L) was added

SR H X PR S TP T8 0 Pk & B Tong oo poentation
of ﬂf@]ﬁﬂﬁo 580 Gbpaq wefter sviidia gesobeined fm@editlelﬂpmbbmpaqm @ouBict was

subger?gzdg @1’? ﬁ.(él% c%gcg‘ibeé%ﬂ)oww éj,l ?6 Ilti.lﬂghe)dqebr%rggﬁ?ﬁneproduct

oer ropane
1thl§ﬂ'ds (WeBPas m@ ID)daymahd/\ﬂiw BO(dh@@aﬂ.ijcWeaE sattoheatized it Aable 1, as

s B Boihe (iR SO P RO A SREOUREr ¢ ol | owed o

separate, and the aqueous Iayer was di scarded. (3)

Distillation of the organ gr (12500 kg) was

started; the fi r st 300 i ers coIIected wer e

di scar ded. Ldne %HU% RYEE aM@S | MBSt Bresent after
flowinto water Ijgénk pl rea ylgbelna stijrred, gntll

the tenper a} ##é0 ?fablﬁg’fﬁﬁts 10 faytsiab A0 201 unm | B8 aleys at 60°C
cached—80 Ueous Nao 7 Was adde
RPEPrapYe d?%?"’l late (120D éos and wat er P%%O}b kg)
-Mémbg&p&epﬁmlﬁetmen 8| aglpdl.  The m x1 uge ppas

a0l -t co_ 3ot At AN WRS—S t
e pro—St OpPPttT—t IIC

Pl@parmled to 52 ppe. The resﬂl?,anm or gani ¢ and3a@gbeous
pDNases Wer e separ at ed; the| ggqueous phase
Ag ar ded, i er vwas a gg PfY the ora\ﬁi%cppghaqe,
PiapibnhldehyeX | Oppmas agi tat pdppdgueous NaOH| (4pnnt %)
‘vnvgs uuupyuﬂt ?IC III/\l. tHe—t Il. ip}) LIIC |JII V‘V&S_b'e't_WbCII 8
Propipnicacidrhe anmnure was ag| P@ped. Once agi {&AMHh was
st op the m x owed to settle. The
resugfgm“srreg%m C E’{qulljeous phases were separated;

t he agueous phase was di scarded. (5) The organic phase

[odggg g'&u Pk %&ét ﬁ%ﬁﬂ% i Eha& ngglﬁltdg n;?ﬁ' aﬂa? cg;%h@haa B& not formed
SR 1\;\g§e5|t adiinished lgbyognﬁmopmeﬁuct obtained

froblui fiérﬁfelﬁ a@&tedﬁea‘f@lsl -Bbeshrégant RRodbelrhba®@er opane product
m xture to nake a butyl ene oxi de concentration of

about 450-500 ppm [0044] No permanganate was added
during or after the prerEKAMEhEZResults for the

[064?{”&'1‘%8 5 a@! PARR:ORARR @@%g\%@ eg@é %?@sxnﬁe?l Bl in@@mparative

Example A. After step (3), the 1-bromopropane product mixture was washed with an aqueous
alkaline solution of KMnO,. 168 Grams of an aqueous alkaline solution of KMnO, (0.05 N)
were used per 1150 g of 1-bromopropane product mixture. After the KMnO, wash, when the

aqueous and organic phases separated, the upper layer was the aqueous phase. Steps (4) and
(5) of the preparation were then carried out, including the addition of the butylene oxide.
Results for the finished 1-bromopropane product initially as well as after 10 days and after 30
days at 60°C are summarized in Table 2, as amounts present in the finished 1-bromopropane

product.
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summari zed in Table A as anounts present in the
finished 1-bronopropane product. TABLEA *Acidity is

w0 eponied as ppm HBr. [0045] A desirabl e vari ap¢DOSIN6/016669
the process here described involves the addition of

hal f of the desired anou 2-epoxide to the
1- br onopr opane product nté%ﬁ@lfjn or to the

arstiTTat d Th T
dlegi Iredaalng o ar%ieag ' 13%1 glh}%rlggetnggﬂ %c}u@%retsg}ﬁ after
of the 1-br ostmmnﬁptahbtypuestdumciaysmae%c EXAMBOEays at 60°C

[ aYaW, Walk] Q4
ooa0o—Step ég; of—Conparattve I:)\allpl e AV carried

1-Bgemerropdien) 29-37%r omopr opah®-p3Bduct mi xt u] 89-8%¥en an

Kl ol ution W 421 g; 0 was
2—%2&[@%&1@?% bl r?gl)/fm to l‘hmtﬁ'6 r?‘m(nr nnngp p. gﬁug?‘o
Pmpxﬁdure (2700pgl)1 As a resu()ppmf this operat()lptpm t he

U d.l]Ul It UbUlll 111 llle J. Ul OITOPIT parie
Eﬁuct i x %- @PHecr eased f#-8RPTHO ppm t o 4%21)?%1 and

Pr%@mﬂﬁl‘&@hﬂ% ﬁggﬁde remai nedosa fr.0m an i nitialy . appunt  of

b _of 7nnm i ne 1- hrnnmnrnn

Propionitr axid Ther)pinr om)pr opanDOppmduct m xt ur ¢ Owsps t hen
wasped W h —aqueous ¢ TTC (1207; 40 Wi % NaOH), after

icg‘“ﬁgyhsorte@a&dc?ﬁlpé’m kcid was present in the

1- br onopr opane product m xture. Distillation of the
organic layer (2628 g) was started; the first 143 ¢
coll ected were discarded. Distillation was conti nued
until the tenper ature i EXAMBRLESi || ati on col um head
4gpCh ROhRRLS AR R Rddat, A 1.

[0043F q‘ﬁrdé%stl FI at e%%fzfg adip i y of d

to the This m xture was agitated
brorrtp@rqme rprodyed anixgire a'fasowemgd SEPPHad, tor Preparatiqny e CRigparative

Exa@hplewed The kdhd| as m@edrm lstep(B). 0T @it ctha Nbr&gbHePsne product

i i B2 P VR PAONB] TERLL B R e s added o

wafeh 8885 gandqtidvars NaOQH (23 wils) ags hddeeldmtvl\mﬁepiﬂi svalslbetveeA 3 and 10.
On@é ?fﬁ dﬁﬁ&a@%ﬁ%%édo%cﬂm%g %a% ad Ed lan%?l?e IBagl e3 Jgestuﬂ@& ﬁurmg 3
hougs. oﬁb@@lrgamheohﬁswasreemmgd aRr:fwmg qg@lrsf@ttm preparﬁtéon above step (4)

wal §Ritdda Sep P4)9RRI Brrfath RIHE MR Hﬁ@ﬁﬁﬁldﬁﬁf%u ro%‘i&d Results for

di
neeS i arect, o5, dlsca e, e %%%?Q.dﬁya’i@%@%@rw@ daysat

60 U hdels eI TaBRISEs bR PreddBSn I[H%i’fﬁns!h@é‘ N-b3Sn SR Bpane product.
Enoug&ibut yl ene oxi dewas added to the 1-bronopropane

[005Pb d Whilethg meidiy imRirak b and Bdogs Bisecapsahpye d@mp@hby thei3@th day at
f

oo, A3l -0 O’ B LU BB ORISEn |- promopropen
produd:tdhbcmresﬁlam miob beknatirated. wilte parirtasgdmate (tSmeOmpalsh@IExample
A.% 9nnpropaneproduct initially as well as after 10

ays’and after 30 days at 60 OC are sunmari zed in

Table 1, as amounts present in the finished

1- br onopr opane product.

o,
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TABLE 1 *Acidity is reported as ppm HBr.

[0047]

It can

be seen from Tabl e 1t hat propi onal dehyde and propi onic
w@eiod/1ame3 not formed in detectabl e amounts durP@myUs1ve6/016669

stability test

obtai ned froma permangan,gt - g
product m xture. EXAMPLE A&B{A

in a finished 1-bronopropane product
ated 1-bronopropane
] A 1-bronopropane

product m xXture was prepaj
arative Exanpl e A Af{

2 RO RPRP P o B,

%.mo‘g}gérgs%@%

teltf € was wa
CEKMhO4.— 16

I

Gr_a,ncs_o.f_

NUJ

-qumt@a:&l kal i ne sol ution

09.88NO4 (O

0587 wer €

A]mount present
after 30 days at

argo°c

an |
W85t

€r_1150 g of I-Dromoprop

2-PIORIREE wash. when t he

dauct

Le%&o%o% and

Kk phas

(£0140%

Prspémarat ed t he upper | ayel

owes the aq

10 QP phase]

0 ppm

QL l VAN =AY £ )
SLePS tA)y—and—(5)—of—the

AGd#EY™ i ncl uding the additi ¢

Ppr cphai d.l.l UTl

A PBM t he bu

. 4l
Il UIITCIT U

V-2 R oxi dle

al 'l ©U

18.6 ppm

prgeﬁg;,glaeﬁ Jor the finished

lh[fla \I as \Anll as 2ft ol
T

.Lolighﬁrmpr opa

davc. an

1gp.%oduct

Attt Ay

3  ppm

L™ M v o o ey |

Pral?w@@@@iare summari zed in

Papie 2. as

20
wav

J L&Y LA |

mpunt s pr

u.yq

el pim

Rtin the tinished 1-Dbronopr(
(ozékﬁmbygér%é ﬁ%%}ﬁég?@a@ PI

1-Bromoptopade KMnO4. A | - br

ppane pr oduc
bm HBr . EXAM

paDPt%pane p

—TABLE 2
bLE 3 [ 0049

| cach with g different

]

8918%% m xt

U99%87%

repared according to

zgg"i% [R The KNhOA

QLR o0

D

@#égﬁpar a

& 0.452%

Propoll - br onopr opane pr oduc

Oqspmture W 1

bplinhe sol |

00 ppm

r\lVII\J—!-, t IIU 1= Ul Unoupr opalic

A¢d® added to water (88.5

[Jl UUUbl. LIPS
f PPRgueous

ure (1150

NZORPTE 23wt b

A0 R

rfidedidnpid | the pH was be
Propienigp¢idr ed dur i ng 3 hour

Vepm 8 and

o addad

bnal + bao

16 ppfnce thi §p}§},—|

Sttt

O ppie or gani

LA LA IIII\

g rpase wa

UIC

50 ppm

(ll%ltn gfgll\flg}é) Ré’l\@(g 1%{1‘&(5&51)&(?)1: e

rRE4 racted. Referring agalm

to the pre
(5) was ca

hl H \l| ene nv

bar at 1 on ab
ri ed out,

ove,

Fnr

-madprqlvrauﬁhed 1- brompropar1@992%ducts i

rln Doelll t

89.00% | y a

599,20%

2-§§omc

mp?Pd in Tahle 3 as

er 10 days and artef

04&AYS at

armunt S nr ey

hlﬁ?q‘/?\ t he

0.0140%

Pxfopamoshed 1- brormpropane prcoq;tpmt.

[ 005

DD pi | e th

0 ppm

Aflﬁ'éy 30t h day at 60 C. the

I[y T RUNs I —and—2—dq gb TTICT EaSE

ity in

bove—10p

AEFE™t wo

?BII%S

Pidbiohalddsd t han that obser

@Gphin 1- br oMmppppane

0 ppm

Propionic acid

0 ppm

0 ppm

0 ppm

* Acidity is reported as ppm HBr.

[0051] TItisto be understood that the reactants and components referred to by chemical name

or formula anywhere in this document, whether referred to in the singular or plural, are

identified as they exist prior to coming into contact with another substance referred to by

chemical name or chemical type (e.g., another reactant, a solvent, or efc.). It matters not what

preliminary chemical changes, transformations and/or reactions, if any, take place in the

resulting mixture or solution or reaction medium as such changes, transformations and/or

reactions are the natural result of bringing the specified reactants and/or components together

under the conditions called for pursuant to this disclosure. Thus the reactants and components
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product m xtures that have not been treated with

per manganate (see Conparative Exanple A above). TABLE
WwW@2006aitizy is reported as ppm HBr. [0051] It PGI/US00&016669

understood that the reactants and conponents referred

t.o b; hem cal. na r fornul g an vvher
areiokeiibiet s grakos 10 sy p ety e el Y SRty bforming a desired
chephitalalperatior ok geotion beth fesminpeyméstinetto fbeiused trocandngting a desired

opeg%ttior% g?rlltc{a S néAYY'gé I@v«%ﬂ%@{ an%%%h%%‘?maﬂe%rﬁc?%b‘é&n@é components

and/esa gigeadients irs they pmsent denset (615) connpnsnﬁtq for'sopprisesialis", efc.), the
ref&Eﬁée' iddk 3511?5@ éﬁ)ﬂ@ﬂgﬁ $ngridiansh @H’éﬁsttéd)ﬁsth@ﬂﬁé ;'ﬂ!st before it

reacti ons, ace in the resulting m x
wafirst gqniactdsh blspae ém?ieivvﬁbenaﬁﬁ Reredisi StlfriagEs components and/or

ingkddidisd DI ABIrdNS vﬁﬂﬂ‘(h@lprd‘seﬁt‘diécws&rear e the natural

10053 ohisthe &/en fidtEine aidP Savae D i FRRsREECn e ey tense (e,

"comprisesintist, erdhite reflesmee suo ehe Stibstandehes it @dss sirthstimegust before it

is fﬁ&%ﬁ{%@f&h Sﬁér?deh (3? H]%)kefd'v%ﬂx @%%ﬁst&t‘gfe? f g&ldgﬁue with the
er 1n connect on MA per ormng a desire

Pﬁﬁﬂedﬁehﬁu@peratlon or reaction or in forming a mxture

[0058] bﬁx&gﬁﬁ héy &%&9%&%&1%! B&eﬁv@@ﬁﬂd{cﬁ’f@d%@ ﬁﬁfcle‘)@" 8f "an" if and as used
reacti o even mbodi

a yr
hetginys nghiaganded Eﬂwlb‘@ﬁe%ds,ShaH]g/fl?F bs ﬁ‘g‘ﬁ@'&?ggﬁt miiirey ﬁ’e Gescrtption or a
clafih @5 sihgle@teent td Which iy drfield réfbrs. ‘Racheprths egicle "al' o' jan" if and as

st LB SRE o S R R e SRR it
othemzisé.i rst contacted, bl ended or mxed with one or nore
/
[O(B‘ilt %gte@%ﬁ)ﬁ%eﬁf:&] Hi’l‘?r eég?ﬁ%ﬁc?ﬁeg P lbﬂrlféﬁ&ﬁg%ggﬁ%ﬁt Ijeférred to in any
POlél@éﬁf thﬂﬁﬁ.@gﬁﬁﬁﬁ@ndﬁ @pﬁ@ow&gﬁi indara #nt@ ane@m@@%%b,%remenq@eas if fully
setb@B B&tint €Nse (e.g., "conprises”, "is", etc.), the
e is tqQ the s stance as. it ex1 st.s.at i me

0055k Thravestion s SSFmble tegRpadae BT Sidd B PriReg

Wi th one or nore other substances in accordance with

the present disclosure. [0053] Except as nay be

expressly otherw se indicated, the article "a" or "an"

if and as used herein is not intended to limt, and

shoul d not be construed as limting, the description

or aclaimto a single elenment to which the article

refers. Rather, the article "a" or "an" if and as used

herein is intended to cover one or nore such el enents,

unl ess the text expressly indicates otherw se. [0054]

Each and every patent or other publication or

publ i shed docunent referred to in any portion of this

specification is incorporated in toto into this

di scl osure by reference, as if fully set forth herein.
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[0055] This invention is susceptible to considerable

variation in its practice.CLAIMS 1. A process which
W@vp11ees m xi ng pernmanganate with a 1- br onopPOPES®06/016669

product m xture to form a pernmanganat e-cont ai ni ng

1- br onopr opane product m x{ur. Sand recovering a

purified 1-bronopropane p fromsaid

per manganat e- cont ai ni ng 1- bronopropane product

m xture. ,2 I - Rr ' - §
e Al B ol R Ay AR P froropme
prodhetrmaistuse it fodminyparinehgrpatsesonininan dthsomppieparg product mixture, and

recgvéf&:%@;}ﬁl?ﬂﬁﬁel-ﬁf e bpdile Xbrd et t RohO8dT Spermanganate-containing 1-
per manganat e- copt ai ni ng 1- br onopr opane pr oduc

brogoproRage PEIYC BESWEr i ng a purified 1-bromopropane
proguct fMpiBﬂ:@élfdg pR&atiag gattabmgp@gmi frotiget hnixture from 1-propanol
0] I ane r uct .mxture.. . rocess.as i.n ai m
and bR R B EorA P e BT Bl il Bropane
productAnixtwre és foresa permBhganate3contrémieg i -twaindpioagneproduct mixture, and
ot - AV I.n r e ( s }
e GRS §OREGD Pl Ealiak g 300084 Sl Sopining 1
brogeaprensgapeadaci mtiesol id form 6. A process as in
Cagm 1 Arprdcedbgs i Mafai Gr RSTHERIE 38 heixing i§ @fded Bhsic conditions.

per manganat e or potassi er panganate. 7. .A Qrocess .

hs fin O & FFOSRS 30 (idcl HOERE 64 HarySPrepisnsdayqlve 3 pHl in the
rang@bf sbdup 8o alnd 10her ei n sai d permanganate is sodi um

per panganat e or _potassi um per,nanganat e, C

e Tn G &S p0S CRD T PR A e oL BEERE formn.

wi t B. sai & prodessomepnoPlaime brasdlcvhereint said repmanganate is sodium

N alalel A &g@t&g-uﬁp% shatcO about 5 parts by weight
pe pergrar?gan e pler ; Sg%arats by wei ght of .. )

1- bY oo pAOFaFRSS Bt Bfeeim diok Lavhsrein thepepigpeapateds i solid form, and
whdedi ﬁdp&fntaﬁgéﬁﬁﬁf BisBdiS Rl fériefidBne 3 @b@séi&ng@%mate.

per ganganat e or potassi um pernanganate, an herein. .. .

Sai & por AEEa PO AR LG SV beewAH PR RORF Rt with said 1-
bromiapdogene mraduct enikture o posgortdns «of atmno@t] & dbaw Sabatt b weight

[ ] i ght

pe by p o080 bR RO, R optig B B I

C aPm 1 ér proogkrepdiin €han 1l rodowhepiansigrrsggenganate is sodium
perfiafbiiefe drporRENEPeharBRME, :80 GRer i dRkBAngthatehid ix@ with said

agqueous sol utionof at |east, one Jnor g@nl ¢ base priop .
1-tremepogand REOACt mixtury ip perpogtions Ofjahowd Uil fp gt 2 parts by weight
pernit@pgiate pdie 0p0 birdtd Bwdight OB proadEpape peidatt mixture.

10. A process as in Claim 1 or 2 wherein the 1-bromopropane product mixture is
washed at least once with water or with an aqueous solution of at least one inorganic base
prior to said mixing.

11. A process as in Claim 1 or 2 wherein the purified 1-bromopropane product is
washed at least once with water or with an aqueous solution of at least one inorganic base.

12.  Aprocess as in Claim 1 or 2 wherein the 1-bromopropane product mixture is
washed at least once with water or with an aqueous solution of at least one inorganic base
prior to said mixing, and wherein the purified 1-bromopropane product is washed at least once
with water or with an aqueous solution of at least one inorganic base.

13. A process as in Claim 10, 11, or 12 wherein said wash is with an aqueous

solution of at least one inorganic base, and wherein said inorganic base is an alkali metal base.
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washed at | east once with water or with an aqueous
solution of at |east one inorganic base. 12. A process

W@sg006n1Chiai m 1 or 2 wherein the 1-bronopr opaneP@r/Us906/016669
m xture is washed at | east once with water or with an

aq u?gus o&g%g Q%ﬁ{]C@mrlﬁfﬁf ,to'qis Bh{leroep gzgld ?noqggn?c Bhse s an alkali
meﬂalhydnmﬂeopane product is washed at |east once with

walt 5. or “%Joces@%igﬂ@%ﬁ liodvlltgrélﬁnsafg ?.11%11 ln%%%th)%?&lde is sodium

i nof gani ¢ rocess as in
llycmxmgrmtassmbydmsidm s with an aqueous solution of at

| eagg. ong }faeEgaRiiG dRge 1 ahd Mb?élﬁ'&hlys%a@er' Bﬂé gﬁm&e aqueous
base is an al kal | netal base proc

S
solygonsof at i5ast phe oEpaBIbasE: % .pﬁwgﬂgﬁmée B ROt 0 aW%ﬁt with the

1-bigh ro Mrﬂm@emlﬁtﬁm A process as in Caim 14 wherein
sai

% net al . &ijr ox1 sodi um h dr i de or
pot Z,S| u 1?-}'98?95)%? Hb ajE %e?pyvzlg oglg i ST Jpors aqueous
solufi@rseon aiohdayt oad éngrgane base amrleroagmemws cemtheit wish ghefpurified 1-

9% nor gani ¢ base, and pernmanganate are
bro%ﬁé% Phto {cont act with the 1-bronppr 5ane pr oduct

ni x8r e. A1 procasspppdesSlaim | prc avkarainosaidp ReFBARGARAE NSy sodium

peﬂ@hgéna@en& POR3sifm JEh BngAHe Wﬁer&ﬁ'sh‘ﬁi'ﬁéﬂﬁm@an@e& id lﬁﬁéa w1th said 1-
one i nor gani c base are brou into c%&t act, Wt
. oot

brogpreRagg Produst MRS FAREPRS [ B s41 Bty hy weight
perislanbmaie i 1@00/aets bY weiphi 6F lpﬁbﬁﬁpg)@m&ﬁlﬁodmt midurenand wherein only

oSBT, il RSLR51 ) ASHRSARG G MOEL S ot
braqughbidintst comiact witk thenl-brompapropann $>r<umctamomlreo 1 to about 5
par t1§ by A\ ogggs RGh Qlaf‘ Bt ¢ WAfleid Q24 rﬁ’& ideSis %Mfé'dgﬁ'ﬁ by adding

ronD ane pro UCt m xt ure, and wherei n onl Yy
pelmné@nat%wesa@r -BiomOPERRES BEOdY6 MPERs of at | east one

i nopgani @ basRss apdnPElANDaraL ewl@d‘r&nbﬁe@&qu&mmﬁgaﬁate is sodium
contact with the br ono ct mxtu

perAIEREL o R Eis (GF B et s i with sad 1
brom@spropmatie qurbdury naidtlire gn mmpmmgmnﬁ’c @bowo Oslatad about 5 parts by weight

- t
peléag%%ﬁ?éﬁe? ﬁ’% 1t e?%%} %‘?’ﬁ%’ﬁ%g’ {%18?12& gig)gtu?es atdWherein said
mipiae ipergashow baradémga)sgnamap@e tmwgda hdremontapansi nrodiet grixture.
per pang a%%r@cés%ﬁh@aﬁmv\ﬂ 3t wiréln lald f&@%@ﬁﬂﬁé‘&@m rises drying the

mxture in opotlonso out
Purgé?Cf i%wnﬂmp@ﬁe 584U Mk s éYat‘irth%Pf iessglm %mlt 00 ppm
(wﬂévt)l brormpropane product mxture andwher ei n sai d_
1- b?g %gc?]crggsglgggﬁggg x uq,r eg R o aﬁe%m oga%%fedis sodium

permanganate or potassium permanganate, wherein said permanganate is mixed with said 1-

bromopropane product mixture in proportions of about 0.1 to about 5 parts by weight
permanganate per 1000 parts by weight of 1-bromopropane product mixture, and wherein said
process further comprises drying the purified 1-bromopropane product until it has a water
content of less than about 100 ppm (wt/wt).

23. A process as in Claim 1 or 2 wherein at least one 1,2-epoxide is mixed with
the purified 1-bromopropane product.

24, A process as in Claim 23 wherein said 1,2-epoxide is butylene oxide.
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21. Aprocess as in Claimlor 2 wherein said process
further conprises drying the purified 1-bronopropane
wee@daciuntil it has a water content of |ess PEENS2006/016669
about 100 ppn1(m¢/m¢). 22. A process as in aiw11 or
rein said ngapate i s sodi er.man te or
Dot S| U BRI Tt S0 ¢ B R RyHRGR 4f pLmount to
make xemhcmttdtm&a:f d,2tepdxidenn nilaqpmifmdmbrdmoprapam proéudt m the range of
' o about 5 parts by wei ght
abo%’é P00 borh 00 ?onIt 608 %g%l )(szjmar i

ana s by wei ght of
1 b?.@mo pquacrﬁ@s By md@l@tm At mhelrem saith L. 2vimexide i wixed in an amount to

maﬁé Qe&fc%n&ét{o&lf&ﬁ LB dSAThd dﬁffé@ 1ttl;1@m|a dtpﬁt'leeﬂoduct in the range of
waf er ‘cont ent of

br onopr opane roduct nti has a
abm%géoPmaﬁoabaﬁt emﬁﬁﬁf /mﬁ) 23. A process as in
d apmm 1 Ar récash gy 1@1! (laidt 24 %Slfeuﬂ(nﬂy Watkr,ape Xt terd aqu%lx.ﬂd)lutlons

of V\gr tﬁ:@?—; %%-"ﬁfnée 5 %&m@pﬁé pr o%ruog@étpgg%? §antagt with the 1-
bﬂimmm¢mmepuﬂudenﬁﬁneA process as |n Cl ai m 23 wherein

1, 2, todd ; .
sai gg A p%b&e %’lshir@lfégrgl %;&2 Vtg%gémur I(fl echﬁlganate is sodium

concentr on _of p
PerMABEEWI T PpiasreuIp p@@@p@gama’qe Peraingaibm Bider haric gopgitions, and

whE&u?é&ﬁ‘BasﬁQ&nﬁﬁIBnﬁ Wvolea pi2 6 the r&[géciﬁ’iﬁoﬁ% tb @b@ltéllOm 24

aid 1, i.de.ls.mxed 1n an anount to ke
é?emen ROFSH aéﬁf? Plaimeas, hgisy ey IiBrop AT qRang produc mixture is
Waéheﬁraﬂ) teapr @renetipivatit of with ahlagqueangelutibn abatitas? e pmganic base

priéﬁcq%% ﬁfl}gﬁ&fu@%&@“ﬁ {h\é%?mﬁezc? 1 bfa‘ nPo(s)gcgp%ig pl%ﬁ}lét is V%s%ie&'}t%élast once

wﬂamat@amwnhml aquopsssolwionas et leasﬁcbnp arorganiapeste ar e
br oyght Angfbcggémé@ﬁ Makid irkﬁ 3- wﬂér@ﬂoﬁl@%ﬁﬁaﬁaﬁ%cis sodium

m xture. rocess as In Caim1l or 2 wherein %
PGWWw@Sﬁlwmaaéﬁeﬂﬁh@ﬁM@@ BSFFPARS IS Rixe With said 1-

brop@IpiEaga b &uct \Milﬁfu% fin wpdmr@ﬁsl abowt By alhﬂﬁISCparts by weight
condi ti ons, %g basi c condltaons .. nvo

rein
Pe‘&”ﬁ%ﬁl}aﬂa PR Oﬁﬁ,pggs E -HEQMAprggne g0 Thixture, w\ilerem said
mixing casdedsmsicrrofiflitibns, 268d whereai sa1dHae101;ommnmmnvx|damepH in the range

onJo%ﬁM&aﬁBu’ftlHre is washed at | east once with water or
th an aquéous solution of at |east one inorganic

bas8lpri érprogessasdn lginng0 véheepimpter Ebrpnpcpsonaae ipredigt mixture is
wadliddr 2 TeRy &Q@%t%@@k’ 6% with aNAgh&shs @E)lu'tlS@%f aﬂ@&s@ oﬁé tfdrganic base
wat er OrWIt agqueous 0 LIOHO | %
pripife pyd AiEingad wheppin the @%ﬁ {ebeagtnRorans prdCtds Washed atleast once
withhedted ot viie gh apeow@iitiinefias leastiding hhqrganidbaganat e or
pot 23| ugﬁgé«%gg ?&%1%1 Y0 R SR S aRGTRAGRNA &tubdus solution

of at least one inorganic base, and wherein said inorganic base is an alkali metal hydroxide.

33. A process as in Claim 32 wherein said alkali metal hydroxide is sodium
hydroxide or potassium hydroxide.

34. A process as in Claim 1 or 2 further comprising forming a finished 1-
bromopropane product from said purified 1-bromopropane product, wherein the finished 1-
bromopropane product has an acidity of less than about 10 ppm as ppm HBr after 30 days at
60°C. |

35.  Aprocessasin Claim 1 or 2 wherein the 1-bromopropane product mixture has
a purity of at least about 90%.
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br omopr opane product m xture in proportions of about

0.1 to about 5 parts by wei ght pernanganate per 1000
w@2006419293 wei ght of 1- bronopropane product m XPCF/ES$2006/016669

wherein said mxing is under basic conditions, and

wherei n sai d basi.c _canditions i.nyolve a pHin th .

ot of Adutrses % i 6RO 2 Rbere heA- GpBioBipalieprpuct mixture has
a p(iii ohaBRasttabowti 95%.he 1- br onopr opane product m xture is

washed at, | east. once .wiqt . ' n .

sol 8 i onA % STSégé‘??al nleg}iz\r%@{reg%%ﬁ% l\é\%égmgrrquﬁgﬁrggécgﬁxme has
a piityi of gt leastcbomted88b.n t he purified 1-bronopropane

Progyct LSkRsRdsah CIERDY, 2856 Y6 Whelld He Phrdthéfiopthe product

.aqueous solutjon o east” one inorgani c base

migpEschas & pagity of atlestabeyt A%z 1wher ein said wash is with
an ggueouspeeesdtdsdn ©hind!, 1826+ 30 Rehetdin fﬂg@miworhaﬁtl@pane product

.and wherei.n said inqr base is an al kali neta
mt }l?;?iad’é‘.n%%eati?aﬁ{]ag’@gggéoés in Caim32 wherein said

al kad.i At edbmpositicox calapiisng peinumghyde axd de 1-dromopropane product
mifrﬁfeaSSi um hydroxide. 34. A process as in Caim1l or 2

urther conprising formng a finished 1- bronopropane )
prodlict Arcompsaitign pein Glpisat O wherempsrrogrgasatp isquessnt in proportions
I £l %01 o) t i -

o & B S PR by e R RRRRae B g pAIRe o gt of 1
brogpgpeonge prsict MENIRsr ocess as in O aim lor 2 wherein

t he4l- br areRipRRitIoR aPinaTibied 40Rvkérdingehasngante id gryseaf in@toportions

| t t. 90% 36 [ [ 2 i.
of bR DAY Bt s Ph aa i e tapeanaepon o py BY Mgidht of 1-
brangpsopaab puiduebext@e. Aprocess as in Caimilor 2

3. a1 8 i i
haxy pyrity of atilgast 8bous @O0%her ei n t he 1- br onopr opane product

M xyyre hasongodiiontay iPC1aAth 408sdeinBaUL-bRIGpréSine Product mixture
rocessﬁgéﬁl n C ai 3‘59, 18, or 30 wherein the

hasja Bt ahaPMJatkt mi xture has a purity of at
| eadfs. abaudondiiatiohis itamoafOains 4044 evierdis omg the 1-bromopropane

oreELRANANANE L0 oty PLOUDALANANE REQAUGH M XLUre. 41,

conposi S I nerein-pernanganate is
predént Ancompsitioniconprisingamuified 1 jbromontspane progugttvehich is a 1-
broopiEhadB brRREIRNIRR U £ hREheeh A0RaRBl Withp¥ i gdhite Ohd From which

said permanganate has been removed.

47. A composition as in Claim 46 wherein a 1,2-epoxide is present, and wherein
said 1,2-epoxide has a concentration in said composition of about 250 ppm to about 500 ppm.

48. A composition as in Claim 47 wherein the 1,2-epoxide is butylene oxide.

49. A composition as in Claim 48 wherein the composition has a water content of
less than about 100 ppm.

50. A composition as in Claim 46 wherein the composition has a water content of
less than about 100 ppm.

51. A composition as in Claim 46 wherein the composition has a water content of
less than about 80 ppm.

52. A composition as in Claim 46 wherein the composition has an acidity of less
than about 10 ppm as ppm HBr after 30 days at 60°C.
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br onopr opane product m xture. 42. A conposition as in
Cl aim 40 wherein permanganate is present in

wee@potRidns of about 0.25 to about 3 parts byPGRU§IW6/016669
per manganate per 1000 parts by wei ght of 1-

bro ropan roduct m xture. . 43. A sitio in .
" 40 AnGEREPHEST 85 10 5 A B 46 Do AT, PRl P Purified 1-
brdmrapema piréducodndadt léaemte labepdxi&Date pdebentAn caidporipbsition.

e LR R e

brcnmmgmmmﬂvamsmmesawn@ald@bmpn@tlm 44 wherein only the
1- b@@ﬂop,@e&ﬂgod@ﬁ&#agcin bei t‘?a1§1'§d169§2 WRBRANS4iE Bhdposition is a
present in osi tion. . A conposition

finishesh | {PEpREPraPFIGHrequslH 1- bronnpropane product which is
a 1- bronopropane product m xture that has been
contacted with pernmanganate, and from which said
per manganat e has been renoved. 47. A conposition as in
Claim46 wherein a 1, 2-epoxide is present, and wherein
said 1, 2-epoxide has a concentration in said
conmposi tion of about 250 ppmto about 500 ppm 48. A
conposition as in Claim47 wherein the 1,2-epoxide is
buryl ene oxide. 49. A conposition as in Caim48
wherein the conposition has a water content of |ess
t han about 100 ppm 50. A conposition as in Caim46
wherein the conposition has a water content of |ess
t han about 100 ppm 51. A conposition as in Caim46
wherein the conposition has a water content of |ess
t han about 80 ppm 52. A conposition as in Claim46
wherein the conposition has an acidity of |ess than
about 10 ppm as ppm HBr after 30 days at 600C. 53. A
conposition as in any of Cains 46-52 wherein only the
purified 1- bronopropane product and at | east one
1, 2-epoxide are present in said conposition. 54. A
conposition as in any of Clains 46-52 wherein only the
purified 1- bronopropane product is present in said
conmposition. 55. A conposition as in any of C ains
46- 52 wherein said conposition is a finished
1- br onopr opane product.
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