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D&gFRIPTICN_ ~ VECTOR AND METHODS FOR | NTRODUCI NG AT LEAST

T Yoo GENES | NTO A PLANT \\3;/
Technical Field ., t The present invention refates to a novel

vector for . Introducing a desired gene into a - plant %i%&g

genetic . engi neering nethods to obtain a transgenic plant; Nb&ﬁg
for 5 produci ng a transgenic plant free fromthe influence

mar ker gene using this vector; and a nmethod for introducing at %?‘%‘QJSS:A?
| east two desired genes into a plant using this vector.

Background Art Transformati on of m croorgani sns and
cultured cells 10 using genetic engineering is «currently applied
to the production of physiologicall¥y active substances useful as

medi ci nes and thus greatly contributes to the industry. In the

field of plant breeding, industrial application of genetic

engi neering | ags behi nd because the |ife cycles of plants are 15 much
| onger than those of m croorganisns. However, since this

technol ogy enabl es a desired gengupmovee COLYSUTENE PROCESSed

This invention relates to the polymerization of,
isobutylene~containing feedstreams and, more particularly,
this inventlon relates toc the producticn of polybutenes
from a mixed C; feedstream utilizing an organo-aluminum
chloride-hydrogen chloride co-catalyst systenm.

The production of iscbutylene polymers from mixed
¢4 hydrocarbon feedstreams is generally known in the
art. It is also known to utilise AlCl3 as the
polymerization catalyst in such. processes and the prior art
discleoses a mmber of co~catalyst or catalyst promoters,
including hydrogen chloride for use under various
conditions in iscbutylene polymerization.

Representativae disclosures include U.S. Patent No.
2,957,930 which shows the use of 10 to 20% AlCly catalyst
in the production of polyisobutylana from a C; to Cg
petroleur gas feaedstock with 0.08 to 0.12 percent HC1,
relative to AlCl,;, used as a catalyst promoter. This

' raference notes that correspondingly small guantitles of
water vapor or chloroform, which can react with AlCl; to
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ir;to--pl ants to be bred, it has the follow ng advant ages conpar ed

to classical breeding which requires multiple crossing. 20
(a) It is possible to introduce only a characteristic o~ :

to be inproved. * WO 96/ 15252 &:?
PCT/ JP95/ 02283 : (b) It is possible to introduce
characteristics of speci es other than plants (such

m croor gani snms ' and the like). (O

It is possible to greatly shorten the breeding 5 peri od.
Thus, generic engi neering nethods for plant breeding have been

I nvesti gat ed vi gorously. The prooduction of transgenic
plants requires the foll owi ng thr*e€ steps. 10 (D)

| ntroduci ng the deiens® &dd,i may tadspl & used. British Patent XNo.
(i ncl uding Introﬂp@bsww tb@v&@nﬁau&.@akhe the production of o

chi omosores, nucl e S0 e bkl taation in tha presidle oF S5 ditalial

. comprising a liquid complex of AlCl,, HCl and an alkyl
benzene. Polymerization products include materials other
than polyiscbutylena and products with a narrow nolecular
weight distribution are disclosed in this referenca.

U.S. Patent No. 3,349,065 relates to a process for
forming butyl rubber from feaedstreams comprising
iscbhutylene and isoprene, employing a catalyst system or
dialkyl aluminum halide ~ hydrogen halide catalyst systen.
The patent illustrates tha addition of HCl to the monomer
feed before addition of diethyl aluminum chloride in
several examples (e.g., Bxample 8, run V).

U.8., Patent No. 3,119,884 discloses a series of
vertical column reactors usaeful for polymerizing
isobutylene and further discloses a catalyst comprising
AlCl; and HCl or a substance which generates HCl. The
catalyst system is described as an acid promoted AlCL,
catalyst. In such a system, a reaction between HC1 and
AlCl, occurs to form H+ALCl,_ which is the species that
initiates polymarization. According to this process, one
method of introducing catalysts and reactants is to have
the three materials, i.e., AlCl,, HC1 and 1liquid. feed,
enter the reactor through the same duct. This necessarily
results in polymerization beginning in the duct line in an
exothermic reaction and the reaction is not controlled by
the rafrigeration system of the reactor. Any product
formad under thesa conditions will have an undesirable low
molecular welght and broad mclecular weight distribution.

U¥.S. Patent Nos. 3,200,169 and 3,200,170 daal with
the reaction mixture separation methods after
polymerization of propylene or butylena feeds utilizing an
ammonia treatment procass. HCl is disclosed in the

. references as a suitable catalyst promoter added to the
reaction zone which contains an AlCl; catalyst.
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whi ch the desired gene has been introduced. 15 (3)
Regenerating a plant fromthe sel ected pl ant tissue.

I n-order to .select transgenic tissues into which a " desired gene hQEL/
been introduced, visual identification of the tissue in which the
desired gene is expressed wi thout 20 regenerating the new plant has
been desired. To achieve this, the desired gene is typically

i ntroduced into the plant cell together with a marker gene of which
t he expression can be easily detected at the stage of cultivating
the cell. That is, the expression of the marker gene is used as an
I ndex of the 25 i ntroduction of the desitréd gene. Exanples of

conventi onal mar ké?r-sgeﬁebﬂmhd!mdé.éﬂhiﬁbti’csliuet@! dia agpmesessuch

as VO $6¢ 1pgaducing normal butene ymers at molecular “e&ﬁﬁ$f

Eglﬁiﬁ?ﬁ’ v p%ssﬁsmaﬁgvé"ﬁé“'g%q‘is'Sta% 2 e Jing

(i. HPTG o iyl arysed n 1 pobutivl eaesf andsenoyvad)  busyilrmescids

?étné gle; 2S§yﬁfﬂ§f’§'§w"‘ﬂem pehan%n%gnuf%@.?ﬁsr ggffseész:}&;skrteaf}eac%ea e

(i.e., ALS acet%%hé{iﬁge eﬁz { shiorifde catalyst to form a
reaction mixture cantaining only iscbutylene polymers. The
iscobutylene polyners are separated and thereatter the
resulting reaction mixture is treated with a Friedel«Crafts
catalyst to form a second reaction mixture containing
normal butylene polymera. The aluminum chloride in the
first polymerization saction is indicated to be addad alone
or in combinaticn with promoters, such as alkyl chloride,
e.g., 1sopropyl chloride.

U.8. Patent No. 3,639,681 relates to procusses for
polymarization of isobutylene amploying as polymerization
catalysts either a reaction product of titaniunm
tetrafluoride with a chlorine bearing Friedel-Crafts
catalyst which is soluble in iscbutylene or a reaction
product of titanium tetrachloride or boron trichloride with
a fluorine bearing compound whose fluorine atoms are
capable of partly replacing chlorine atoms in the titanium
tetrachloride or boron tetrachloride. It is indicated that
the catalyst can be made in aitu by adding the catalyst
components separately to the reaction medium.

U.8. Patent No. 3,991,129 relates toc the
production of polybutene employing recyclad reaction
'1iquid, liquefied butenes and Friedel-Crafts catalyst,
which is stated to be preferably aluminum chloride promoted
with hydrochloric acid gas or its water equivalent. The
catalyst Is admixad with the recycle and fresh feed lines
upstream of a static mixer prior to charging to the
pelyaerization reaction column.
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agricul tural chem cal resistance. However, the expression

of a nmarker-gene can cause serious problens when such a transgenic
pldnt is used for food. 10 That is, it is quite difficult to ensur
that a gene product produced by expressing a marker gene is saf
for the human body. Consequently, if a transgenic plant containing
a mar ker gene is to be sold as a food, a detailed investigation
nmust be performed to determine the influence of the marker gene on
the 15 human body. For exanple, the NPTIlI gene has been used as a
mar ker gene at the | aboratory |evel since thd early 1980s. In 1994

the product of that-gene yag fafal tyngccggzgfl ,PPL d19%ds to a proddisl e

the U . S. Food and Dru Adm Al str tion Sl nce 4 en, transgenl c
pl ants cont ai ni nFreRa I?‘aﬁeﬂ‘él rPOLYrers ACNRE ﬁé% RO YHRES)

for food. Howeodr , issoimfdass amdr ssonfjugated diglafimat,s ecgn} aiipbbatéme -
NPTI | gene are Sti'sahrgﬁé' oy ﬁtéPé’é“ 44 ¢n the gﬁ‘fh&i%nefofte%tgl rubber,

Mor eover, marker gehes whi are fractlca nly genes
such as the NPTI ngéﬁsm%mhem r Pl 1ﬁl°ridﬂe%lﬁﬂ§aﬂpﬁﬁﬂﬁﬁlb¥
growt h i nhi bi t or progietiednceith piydrbgeal Ichloride or Ther®f duwe, ¢4 0 o2ghnid

transgeni c pl ant phi1§Hse LOhPoURACh Bydrogen chl¥FA8E’ 132Wisclosed as a
PCT/ JP95/ 02283
promoter which can comprise from 0.1 to S0 wt. § of the
total catalyst systenm. In Example 2, benzoyl chloride
promoter is added to an isobutylene-isoprane nonomer
mixture which 1s then contacted with ethyl aluminum
dichlozride (EADC) in a continuous reactor.

U.s. Patent No. 3,985,822 relates to ths
production of poly-n-butenes by use of AlCly; promoted
with HC1l but the objaotive is to reduce the isobutylena
conktent of the polymer product:.

U.8. Patent No. 3,997,129 discloses polybutylenaes
from a €, to Czg liquefied refinery stream wherein the
catalyst is solid particles of AlCly

promoted with HCl
gas or its equivalent., This process employs a static mixer

for mixing catalysts and feed prlor to conducting
polynerization, _

U.S. Patent Nos. 4,038,474 and 4,039,733 each
relata to ethyl aluminum dichloride - HCl catalyzed
processes for preparing polymers from a ¢, olefin-styrene
nonomer wmixture, which in 7474 contains at least 20%
styrene and which in ’733 containas divinyl benzena for
partial crosslinking. Exanples 4, 5 and 6 of ‘474 describe
proceduras in which the ¢, olefin-atyrene monomers are
first blended with HC1 and a hydrocarben solvent, and then
treated with EADC to effect polymarization.

Uv.8. Patant No. 4,465,887 relates to a process for
producing butylene polymers having molecular weights of
from about 400~5,000 whaerein the feadstream containing
nixed butenes is fractionated to remove recitad amounts of
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desired gene has been introduced, the tissue is cultivated in a

cul ture nedi um containing the growth inhibitory substance, and the
expression of the farker gene, nanely the resistance at™ the tiss
to the growth inhibitory substance is eval uated and 5 used as an i\E§
I ndex. However, even when a tissue has such a resi stance,
cultivation in the presence of an inhibitory subst ance can result

i n undesirable side effects on the plant cells, such as a

decr ease in proliferation and redifferentiation of the
transgenic tissue. 10 Further, the expression of a marker gene
in a plant cell after the selectioff 8™transgenic tissue seriously

\%Est ruct Shpl ant kyjped-Batéve S UDRA W¥aikhead ertadtionu Troanthed Nedactionating S,
A mar ker gene. . aheR SRRERRES Claiieiadng (FAE U rhaBLER iy oo prefficg!of "0
di fferent narker agempduminupogiplanide cpgalyst to nedymerizeddws igobutydener
ST i 50 o S SHimbpEcketeuion aiatifl ahatacitgPr iShpach1 i
giaggﬁg!rﬁt i s r AFNABYTEL G pATgRction Lydﬁgﬁip?%“ﬁnﬁg°gPPgB&\ﬂ?ﬁﬁF%iCe
plants than the KuHenegene ThRis 2mactioghmiutere® s ARashedht dietilleddmy
vol . 338, p.274, 1Q8fHJer the isdbultlylfdiid hpblymiersr aha waié cuneatfted
Crrgmg{ ggnfeg;gt éllyrgx:[o%%rbon nixt'&:bee E‘gl tthgne re'ag{:&?dggt 'aonprgsengeg%@e a
catalyst system consisting of aluminum chloride and a
promotar to polymerize butylenes in the fraction and form
in a second reaction product mixture containing butylene
polymaers having lower molecule weights, e.g., of from
400-500 molecular weight. The patant indicates that a
promoter is essential of a second polymerization reactiom,
and indicates that typical promoters are isopropyl
chloride, t~butyl chloride, water and hydrogen chloride.
The patent’s promoters are added to the reactor separately
from the aluminum chloride and the first hydrocarbon
reaction mixture containing the unreacted normal butena.

U.S. Patent Ro. 4,558,170 is directed to a process
for praeparation of polyisobutylene from a mixed C,
hydrocarbon feadstreanm using an'81CI3 - HCl catalyst
system wherein the HCl is intreduced separately into the
feedstream, prior to contacting the feedstream with the
AlCl,, to form organcchloride in the feedstream, e&.g.,
the t-butylchloride is formed by reaction of the HCl with
the feadstresan’s iscbutylene.

Balgium Patent No. 731,006 relatas to the
alkylation of aromatic hydrocarbons usinq.n-butenc
polymers, wherein the polymers are produced from a rafiner
stream containing n-~butene basically free from iscbutylene
which are poelymerized in the presence of aluminum chloride.

European Patent No. 115,635 relates to a
continuous procaess for producing polyiscbutylena from
isobutylena feeds, wherein solvents and monomer vaporizaed
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i ndef i nitely sinply by changing the marker gene. That is, the

nunber of gene introductions into a certain plant is limted 25 I tsel f
by the variety of marker genes which can be used in that plant.
Besi des, the kind of the marker gene which can be

- 4 - WO 96/ 15252

PCT/ JP95/ 02283 actually used is limted as nentioned above.
Accordingly, it is desirable to find a nethod for removing the

mar ker gene from the chronosone after selection of the transgenic

pl ant tissue to exclude the influence @f«the marker gene fromthe

of o marker gene, ShEb the” FORGBRENASIS, 8. FHBRAFH AXER GHarRERRbIEN o

mar ker gene and to the pelymarnipation goneke plant is introduced into a
pl ant chronpbsone K, S PATGAYCRb| Y 1! £49)6¥b (darcelines a0 ks&s&w tor |

{ranoposon 10 o SE1RR! sk’ Spdillel e 95%’33%%3 Wk

i nstead of the trpripbybane| ritner?-hh Dﬁ‘&lﬂmlﬁd cﬂbmlminm chloride. The

93/01283). Usi ngpbipsstsiil ka1t lid SpRatedl by poliimdrizdng a mixed ¢,
feadstock containing from 2-~20 wt. $ of isobutene. The
peclybutenes are statad to be prepared by conventicnal
polymerization process using a Friadel-Crafts catalyst such
as aluminum chlorids. _

U.K. Patent Application 2,001,662A relatas to the
preparation of polybutene by polymerization of a Cg
olefin stream over a fixed bed catalyst comprising a lewis
acid chloride (AlCl, being 1llustrated) intercalated with
graphite, with HCl being added optionally as a promoter.
The patent discloses that the BCl may be added to the
mononer feed before it contacts the catalyst bed.

SUMMARY OF THE PRESENT INVENTION

The presant invention is considered distinguished
from the forageing referaences in that it produces a
polybutene which is especially suitablae as the oil soluble
hydrocarbon component of a lubricating oil dispersant basad
upon the reaction of polyisobutenyl suceinic anhydride with
compounds such as ethylene polyanmines and polyols.
Polybutene produced in this invention are characterized by
a narrow noclecular weight distribution in the dispersant
molecular weight range, that is, a number average molecular
veight (8,) of about 700 to 3,000. Molecular
waight distribution is used here in its normal sense as a
mneasura of the breadth of molecular weight distribution and
is defined as the ratio of R, (weight average
molecular weight) to B, (number average nolecular
waight}. This narrow molecular welght distribution rasults
in a-product having a relativaly lower wviscosity than
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cell in which the marker gene has been renoved fromthe plant 15
chronosone at a given ratio after the introduction of the gene.

Unfortunately, the probabl lity that the marker gene is reénoved S
very | ow. Further; plant cells in which the marker genes
have been renoved fromthe chronmosones using these nethods are 0

scattered anong the cells in which the marker genes are still
present and expressed. These two.kinds of the cells cannot be

di stingui shed visually. Pl ant cells containing marker genes
and a desired gene can be sel ected based on their ¢hem cal

resi stance, nutritional 25 requi r ement s ‘and the like. However, at
the time of the Polybutenes cprefucedhcin chexstiofore ngOMGr@nqxcmdudaBt
Isagl_}ggga 02283 in Wh&d652né5%nclecular weight rc?nqe. ghat s j_.-,;

ion, an e

many cases. esP‘ﬁ:’%'})Pﬁl ng%t.kggsg eHPPoE é Hé F@Qﬂt@f
obtain cells HC1 Fﬁ‘c%tr?dl’ﬁﬁr ker thendsedstrean prior to the feabdsti-eam

obtain plants whieftéritlg ThBREELFLGENE CAREr mdthods VR PRI Bch"Gnich
desired gene usi n@hé h&ﬁ‘%""a%”%%'s?&‘m suitable, i.a., such as adding HCL
tc the reactor itself, adding water or other HCl~generating
reagants or adding HCL to ethyl aluminum dichloride (BADC)
prior to initiation of polymerization are not suitable in
this invention and de not provide the degree of process
control and product quality ac:hievad herein.
In particular, it has been surprisingly found that
the use of organc-aluminum chloride catalyst, instead of
AlCl, as desoribed in U.S. Patant No. 4,558,170, in
combination with HCl pre-addition to the monomars, .provides
a polybutane of still further narrowed molecular weight
distribution, higher catalyst efficiency, higher nonomer
conversion, and decreased light ends by-product make, as
compared to product obtained in use of H,0/AlCl,y or
H,O0/EADC as a promoter/catalyst system.

Figure 1 is a schemmatic illustration of one
embodiment of the process the present invention.

DETAILED DESCRIPTION OF THE INVENTION

In accordance with the present invention there has
been discovered a process for preparing low molecular
waight polybutene having an R, in the ranga of
about 700 to about 32,000 (and preferably from about %00 to
2,5%00), and a molecular weight distribution less than
about 2.0 from a feedstream nixture of C; hydroccarbons
containing at least about 6% by weight isobutylens in a
sf:irred reaction zcne maintained at a te;uperatm of about
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met hods, the tissue of plant, in which cells |acking the nmarker

gene and cells containing the marker genes are m xed, are

proliferated, regenerated, and then analyzed for the selection,

usi ng nmet hods such as Sout hern hybridi zation or polynerase 10 chai n O\
reaction. This nmethod is based on the prem se that a regenerat‘ed./

I ndividual is derived froma single cell and therefore all of the
plant's cells should have the sane characteristics. Thus, an

i ndi vidual derived froma cell | acking the marker gene are nade
only of such cells. 15 Unfortunately, cells constituting such a
regener at ed i ndi vi dual are not neceSs®rfly uniform Cells |acking

t he _ma{ ke{ gene -so c a@wng trramaad G:ahbﬁaulrt ai @apgmj&m&%ﬂeﬂ&&re
! ndi vi dual enBo demapbraan mixvire, o et de RSB, Beik 28 1s Ao,
it is 20 ext mmsy bl f fﬂﬁéght- lpsrob'mal mlalﬁiondparMabYrrMéghhl wrofthe
cells | aClrleRAtRVaRR I kBELEE Bh thE sauﬁﬁe:ddu\ml c&bé&%&%&urﬁ@
tissue is redlfferentlat t.0 re at.e e individ
addition, known affZF9PPT %g%#?%teﬁ@g, 8% Een #fltions guffigiant §Bch
as a leaf, as a te;ﬂtbmtéa@-im centtalysreact | tieyiinidcted sHEL nylich
cell). Consequenikpaseréan tmoﬁueéal thereby prodSPiigN Q) treastBdl réaskwdah
ge_spect to the Sta&%ﬁ&éet&?ﬁ?reo tains not greatey than about 1.0 ppm fres
HCl: (b} introducing the treated feedstream mixturs and
the organo-ailmnimm chloride catalyst as separate streams
into the reaction zone: {c) contacting the introduced
treated facdstrean mixture and the introcduced catalyst in
the rsaction zone for a time and under conditions
sufficient to form a polymerization reaction mixture
containing the polybutena; {d) withdrawing ths
polymerization reaction mixture from the reaction zone:
and (e) recovering the polybutene product from said
withdrawn polymarization reacticn mixture. The polybutenes
can be recovered from the reaction mixture by quenching the
withdrawn reaction mixture with aquecus alkali and
saparating therefrom polybutenes product, which can then be
stripped of unreacted C; hydrocarbens and polybutenes
below M, of 300 sufficiently to provide less than
25 wt. 3 polybutene below R, of 500 in the final
preduct,
The feedstock for the process of this invention
comprises a mnixture of pressure liquefied C, hydrocarbons
{such as catalytic cracked ¢, or steam cracked C,
fractidns) which comprise at least about 6%, up to about
50% iscbutylene together with butana«l, cis~ and
trans-butene-2, n-buytane, iscbutana and less than about 1%
hutadiens. The preferred ¢, fesdstrean is derived from
refinery catalytic or steam cracking and contains from
about 6~45% by weight iscbutylene, from about 25-35%
saturatad butanes and from about 15-50% 1- and 2-butanes.
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gene present in one |eaf. Besides, in this case, it is comon t hat
t he marker gerfe-free cell and the narker gene-containi ng~, cell are
both present in the same individual or tissue. So, .even if an '

I ndi vidual nade only of cells lacking the marker 5 gene happens t
formed, it is difficult to select this. Even if the presence of the
mar ker gene is not detected in this tissue, tissues in other sites
of the same individual may contain the marker gene, or it sinply
shows that the anount of t he marker gene is below the detected
limt. Therefore, it is 10 i npossi ble™td determine if the test sanple

is conpletely frehe €, productut bthear kehamebsobutylene nfpnotiibR. as the
Usi ng the above qRaLLeaRd i f1aSandn aouy! flRlerticns WBRER0 de ey ket

gene i s obtained, on roma_germ eII an edg

cell and the Iiké nvan Wik  Fes dpet ut:g_i\:,ene °°BGPM"n%§|‘3?? |3§eéﬁﬁﬂﬁ§t@%9‘l}§l ng
the egg cell | ackotghdwsvarafkil below aboytn® wta Reofi tha cddedggréeaski ng t he

mar ker gene i s obtained r AR diRg 4 hgal
hereditary | aw, gnd fromaIt ® s tee%sfttx)é‘iﬂ ﬁtéﬁ Y L8 E]‘l VI E‘%?g?'rgge

I’tl% %f egg an in
only of cells hatFR§ ©%f Hz apde L hSPRAERRINANTE s (8Tt heDPEFARYANSd eqg
i s produced. €.g. <20 wppm H, and <5 wppma 8. Such low levels of free

H, minimize the dagree of saturation in the polybutene
products of this invention, and the low S levels ars
desired to avold undesired side-reactions with the monomer,
polymer and catalyst components, and to avoid the need to
rasort to added expense and technical difficuities in
ragoving the sulfur contaminants from the polymers thereby
formed. Further, the C, faeedstream is praferably
.substantially anhydrous, that it, contains less than about
0.05 wt} water, more preferably less than about 300 wppn
water, based on the C, nmonomers in the feedstream. It
has been found that water, which can be typically present
in catalytically cracked or steam cracked Cy streans, is
not an effective co-catalyst in the manufacture of the
polybutene polymars of the present invention employing the
organo-aluninum catalyst/HCl pra=-reacted cocatalyst systens
in the present invention. Rather, such excess amounts of
water are undezsired due to side~reactions of the water with
the organo-aluminum catalyst which decrease the effactive
catalyst concentration in the reactor, and do not offer any
offsstting enhancement in the rate of polymerization or in
any observed polymer performance property.

The drying of the C; feedstream can be
accomplished by contacting the stream with a dessicant
which is substantially nonreactive with any organic
component of the stream, such as CaCl,, molecular sieves
(s.g., mol sievas 3A and 13X from Linda Division, Union
Carbide), and the like. The drying of the feedstream can
b‘e affacted in one or more vassels containing a solid
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20 Conventional analytical methods such as Southern hybridi zation

may be conducted using this individual. Nanmely, even if the cel |

| acki ng the marker gene is produced by the nethod -~described in the
report referred to here, the individual nade only of such a cell, ih§;
obtained for the first tine by 25 redifferentiating the plant fron1\ng/
cultured tissue containing 'such a cell, conducting crossing of the
regener ated plant and - 7 - WO 96/ 15252

PCT/ JP95/ 02283 obtai ni ng progeny of F[err] or later

generations. The thus-obtai ned i ndi yi gyal can be selected as an

I ndi vi dual | acking_the marker gene. In order to
renove the marker YeR8iFARH (Harenghsybick Cgp feedgtiman im passeds7and

reports a techni qume‘muyenan: otmprisd iomeriss of lélmz\dtianaﬁs?ﬁ lﬁ‘rg&@ﬂé
is inserted into ) : (o yffeLen romt
' Uy PEEARINIES baciticate R LRarfLbg L8 bl TRELEE o

vector containing t
mar ker gene i s rendRH FARt cdn| the continugus practissngifetthen prbcshe

gene introduction 4f lthiseinvénkiiof. 4 10 as used herein nmeans a

Japanese published patent gppl bﬁatfﬂa)streau is maintained at a sufficient
presgure to be in liquid form both in the reactor inlaet and
in the reaction mixture itself at the reaction temperaturs,
which is generally from about «50°C to +30°C, conventicnal
¢cooling means (e.g., providing cooling coils within the
reactor; cooling thae axternal surfaces of the reactor:
withdrawing a portion of the reaction mixture from the
reaction Zone to an external cooler and recycling it to the
reaction zone; etc.) being used to maintain the reaction at
thesa temperatures in view of the exotharmic naturs of the
raaction. Preferred reaction temperatures are from about
=15°C to +15°C and most preferred from about =-5°C to
+15°C. Generally, relatively higher temparatures tend to
produce relatively low molecular weight polymer. Reaction
pressures ars ganaerally from about 100 to 600 kPa, and more
typically from about 200 to 400 kPa.

The process of the present invention employs
either a tubular rveactor or a stirred resactor (preferably a
continuous type stirred reactor) having two separate inlet
means for introduction of C, feedstream and the
organo-aluminum chloride catalyst, the latter being added
alona or in admixture with a diluent or solvent which is
substantially inert under the premixing and polymerization
conditions. Usaful diluents include liquid saturated
hydreocarbons, such as n-butane, isobutana or mixturaes of
saturated butanes. . '

The feedstream inlet means (e.g., a conduit) is
fitted with a davice for injection (preferably for
continuous injection) of HCl (praeferably gaseous HC1)
co=catalyst into the ¢, feedstream at a p.oint prior to
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However, this technique requires a crossing step for the renoval

of the .marker. gene. |In this respect, the technique is the sane as
t hose of the above-nentioned two reports. ~~ The above

met hods are difficult to apply to woody 15 pl ants that have a | ong, ™
grow h period, sterile individuals or hybrid individual in whi Q\)’
Flerr] is itself valuable. Further, when renovabl e DNA el enent™sy
such as a transposon and the |ike, are used, the ratio at which

t hese el ements are renoved from t he chronosomal DNA, virus vector
DNA and the |ike where these 20 el enents are present and function is
typically extrenely | ow. Accordingly3* ¥t is necessary that the

removal of these ¢bQBEHE Sentry. TheNACE!injdditoncpdift sHoullaebabpkEsedone)

cor 02 91 01 A, a0 AR o 1 o laco
redi fferentiati oneBkxryhte perait substanbipklys soapiate: peactiomtoth thef BCY

IPat /eg pgg/ngr2 gfé i30n Yha Wg%t/aa%sz%zéeal with 1~ and _z-bue.]pcs prior to the q
CI VWO . - CrQssi 0 e egener ate
ndi vi dual . the PREYBREFSAEISA féactiqn zone, tHe 'HEL 18 be faved %5 reatt

Di scl osure of thewifthertheniscbutylene to- fon't-hutyl chloride in the
resulting treated feedstream mixture. Other organo
chlorides can alsc be formed, principally a 2-chlorchutane
from reaction with tha 1- and 2-butenes of the ncnome:
feodstream. The concentration of free HCl in the treated
feadstrean mixture at the point of rsactor entry should
therefore be not gresater than about 1.0 ppa (parts per
million) or less 'in order to achieave the advantage of the
invantion. The concentration of the HCl can be determined
by conventional means, for example by analyzing the
feedstream for organic chlorides and free HCl using a gas
chromatograph equipped with a Hall datecter. The rate of
mixing (and, hence, readction) of the monomers and the HCl
can be convenlently -enhanced by use of an in-line static
{kinetic) nixer in the feedstream conduit downstream of the
HCl injection point. (Alternatively, or in addition, the
HCl1 can be added to the C, feedstream prior to an in-line
indirect haat exchanger to aid in mixing the HC1 and the
monowers prior to the reactor by means of the turbulence
generated in passing therethough.) To further enhance the
rate of mixing of the HCL and monomers, the mixture of the
HC1 and tha C, feedstream is preferably maintained at a
temparature of from at laast about 5 °C, e.g., from about 5
to 70 °C.

Preferably, the organo-aluminum chloride catalyst
is not admixed with the ¢, feedstream prior to, or
during, the injection of tha HC1 (and preferably is not
admixed with the C, monomar containing stream prior to
the charging of the treated feedstream mixtura inta the
reactor); otherwise uncontrolled, exothermic polymerization
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Accordi ngly, one object of the present invention is to 5 provi de a
vector containing a gene desired to be introduced into a plant and
a .mar kér gene, -wherein a plant containing the same has no adverse..
effect on.the hurman body when ingested, even if the marker gene '%§
expressed. Anot her object of the present invention is QP\ H
provide 10 a vector for introducing a desired gene into a plant, —
wherein the vector contains a marker gene that enables sel ection of
a transgenic tissue without the use of a plant cell growh

I nhi bitory substance that decreases the activity of the plant cell.
15 Still another object of the-pil2sent invention is to

provi de a vector i AL r e Q;%ﬁ.

wherein the vect: o?ﬁé%ntﬂg QQEE{ Ee‘?ﬁ%ﬁe%ﬂgﬂﬁ?unc I ons ta%t‘ taken %"\Jde
the influence of fRe@AdR ehey, 3 Bfe afqmperature bedowe thasm
the DNA, where thehieh kml;gmﬂzatiqm epm&amd} 22 courwast ltﬁﬂsc:iéihﬁgol'h' S

vector, a desiredg Eufiddhs kgﬁ.geﬂzat on w&ioq%@d %ffIC ie.@%

A further obj ect 9 h esent ﬂ}sﬂ on i s o _provide
for producing a tFBﬁsJ@#) ot hgoEs P aadadxsure °“t“idﬂ/m% Ehﬂ
excl ude the infl uceastoxf’st beavtakdrezogene, w thout 25 undergoing the
step of the productionppQf eEL@&r] ©h ltq'teqted reeds¥HIELA! 'm‘l’l&u?&,

crossing, and a nethod, for t1tudi nous
_ cantainan Cy monomers and the pre-reacted HCl, is

preferably added (preferably continucusly) to thea reactor
with organo-aluminua chloride catalyst being introducad
into the reaction mixture through a separate inlet.
The procass of this invention can be practiced in
2 batchwise, semi-continucus or (as is preferred) in a
continuous manner. Preferably, the treated feedstrean
mixture, containing the C; w®onomers and the pre-reacted
HCl, and the organc-aluminum chloride catalyst streams are
added to the reaction zone substantially simultaneously, at
a rate sufficient to maintain the selected ratio of the
monomers and organo~aluminum catalyst in the 1liguid
reaction mixture. However, it is also possible to add
these streams in a stagewise manner to a liquid xeaction
mixture. :
Polymarization cccurs in an exothermic reaction by
contacting the two incoming streams in a cooled reactor
with reactor temperature, prefarably maintained at about
-15'C to +15°C. For a continuous-type stirred reactor,
average reactant residence time will generally be about 10
ts 45 minutes. There will generally be employed 0.001 to
0.008 noles (preferably from about 0.002 to 0.006 moles) of
) organc-aluminum catalyst per mole of isobutylene charged in
the feedstream and from about 25 to 300 ppm by weight (and
preferably from about 50 to 150 ppm by weight) of HCL
co-catalyst per part by waight of C4 feaadstrean.
Generxally, the organc-aluninum chloride catalyst and
HCl-ceocatalyst will be employed in a ratic of from about 1
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WD 96/ 15252 PCT/ JP95/ 02283
i ntroduci ng genes |nto a plant by applying the above-descri bed

met hod. oo These and other objects of the present invention i\
have been achi eved using a vector, which conprises a desired genQ\J
5 and at |east one norphol ogical abnornallty I nducti on
(hereinafter referred to as "MAI") gene as a narker gene.

Furthernore, these and ot her objects, of the present i nvention

have been achi eved using such a vector, wherein the mar ker gene is

renmoved fromthe DNA after its expression. = 18 = Expression of the rrarker

gene and the disap Eeqr 0{,#@&@*:, praroidiny V\Eﬁsﬂé 'ﬁe ot ke§ ene

by nor phol ogi cal anges in trssue“into

has been introduck¥, weight, and more prefapyhly fuKmsabgpy Bt?lef'“ oin"ecﬂﬂéf‘taf

t he present by |wamtpnohathabmma\xnﬁmﬁlmariuactatan@behper
conprises a 15 gHENGe heigs[mﬁg& Q%a gene,
and a re vrgl € D‘I?\'& eleemen?Ie Th posl t§| onrergi sSUCH "t hat
it behaves i nt egr 38y ORFRRCT EHBV ugetulin the nrosepsd

gene i s positionedfstthiist Hm:ntimesomislashme leasegonkl wospblind of thet he
renovabl e DNA el epEhiu1a ()
(R) AL (C1) 3.5
wherein R is &; to C,p hydrocarbyl and x 1s an integer
of from 1 to 2. R can comprise branched or straight
chained alkyl, oycloalkyl, aryl, alkaryl, aralkyl, alkenyl,
and alkynyl, and hydrocarbyl (e.g., C; to Cji,)
substituted derivatives thereof. Whan R is alkyl, the
alkyl group can contain from 1 to 20, preferably from 1 to
10, and most preferably from 1 to 4, carbon atoms.
Illustrative of such alkyl groups are methyl, ethyl,
isopropyl, propyl, n-butyl, isocbutyl, tertbutyl, pentyl,
hexyl, heptyl, octyl, nonyl, decyl, dodecyl, tridecyl,
tetradecyl, octadecyl and the like. When R is alkenyl, the
alkenyl group can contain from 2 to 20, preferably from 2
toc 10, and mest preferably from 2 to 4, carbon atonms.
Illustrative of such alkenyl groups ethenyl, Iisopropenyl,
propenyl, n-butenyl, isochutenyl, tertbutenyl, pentenyl,
hexenyl, heptaenyl, octenyl, ncnenyl, decenyl, dodecenyl,
tridecenyl, tetradecenyl, octadecenyl and the l1ike. When R
is alkynyl, the alkynyl group can contain from 2 to 20,
prefarably from 2 to 10, and most preferably from 2 to 4,
carbon atonms, Illustrative of such alkynyl groups are
ethynyli, isopropynyl, prapynyl, na-butynyl, isobutynyl,
tertbutynyl, pentynyl, hexynyl, heptynyl, occtynyl, nonynyl,
dacynyl, dodacynyl, tridecynyl, tetradecynyl, octadecynyl
and the like. When R is aryl, the aryl group can contain
from 6 to' 10 carbon atoms. Illustrative of such aryl groups
are phenyl, naphthyl and the like. When R is alkaryl, the
alkaryl group can contain from 7 to 20, preferably from 7

This Sheet Has Been B,

DT



20

Still furthernore, these and other objects of the
present_invention have been achi eved by a nethod for producing a
transgenlc plaﬁt free fromtse influence of a marker genes which
conprises the follow ng steps: , (A) introducing a vector ™
into a plant cell, wherein 25 said vector conprises a desired gene, qﬁ;
| east one MAI gene as a marker gene, and a renovabl e DNA el enent,
wherein said MA - 10 - WO
96/ 15252 PCT/ JP95/ 02283 gene
I's positioned such that it behaves integrally with the renovabl e DNA
el emrent, and wherein said desired gene is - 14 = positioned such that it

d t beh | | NERGR0! |
(B) Qaltlxe/a?Yﬁgl ?:trigg% an%‘i | bde® “g“%;&e eé{_r%f fyAw eﬁﬁg?ce’%t ?‘ﬁ"“d
mor phol ogi cal |y at} %ﬁ.??sgﬁﬁ %%;) P8 are Ig ¥

cultivation,

and
10

sel ected 'pr&ng qFte tlng %Jmi

and suueenrmmm mad phexyljipheny), and thnabﬂm.rmlwnnrssmel,s
aralfy 1CU|EHé/a&t89k§E'th pp@dngbsathxnawm tbS2S
3hd%nEt  YrdPir By’ 25k to 10,
carbon atoms. Illustrative of such aralkyl groups are
benzyl, ethylbenzyl, phenylhexyl, naphthylhexyl, and the
like. When R is cyecloalkyl, thae cycloalkyl group can
contain from 3 to 20, preferably from 3 to 10, and nost
preferably from 3 to 4, carbon atoms. Illustrative of such
cycleoalkyl groups are cylcopropyl, cyclobuty1,°cyclopenty1,
cyclobexyl, aycloheptyl, cyclooectyl, cyclenenyl,
cyclodecyl, cyclododecyl, cyclotridacyl, cyclotetradecyl,
cyclecogtadecyl and the like. Illustrative of
hydrocarbyl-substituted derivatives of the foregoing groups
are 2-athylcyclohexyl, cyclopropylphenyl, phenylcylohexyl,
and the lika.

Illustrative of useful organo-aluminum chlorides
are (CHE53)AlCl,, (CH;)3AlCl, C,HgAlCl,,
(CyHg)aa1lCl, (CH3),CHALCL,, [(CH,),CHIAlCY,
(C3H9)ALCl,, (C3Hg),AlCl, CH4CH(CH3)ALCL,,
[CH,CH(CH4) ]5ALCL, (CH4)5CALCL, [(CH4)4CljAlCl,
CgHy33A1C1l,, CgHy33A1C1l,, Cjy9H,3A1C1,, and
mixtures thareoft. Espacially preferred are
CoHgAlCl,, (Cy,Hg),AlCl and mixtures thereof.
Preferred are crgano=-aluminum chloride catalysts which are
iiquids under the reaction conditions.

The peolybutena prepared in accordance with this
invention generally contain an average of about 1 double
bond per polymer chain and up to about 10 parcent of the
polymer chains may be saturated.

Referring now to Figure 1 wherein one embodiment
of the proceas of this invention is illustrated, a C4
feedstrean 2 is passed through a drying zone 10 for ramoval
of watar (e.g., using CaCl,). The dried ¢, stream 1l
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whi ch appears during the cultivation, and sel ecting said

nor phol pgi cal ly nornmal tissue. Still noreover, these and
ot.her objects of- the present i nvention have been achi eved by a

met hod for introducing at 15 |l east two desired genes into a &\559
plant, which conprises conducting the follow ng steps at |eas

two tines: (A) introducing a vector into a plant cell,
wherein said vector conprises a desired gene, at |east one MAI gene
as a marker gene, and a renovabl e DNA el enent, wherein said MAl 20

gene i s positioned such that it behaves I nt eglt&ld y W|th t he.
renovabl e DNA el enp Y-1N hdﬁiﬂ A 0NEat S ed
such that it does not tbe‘ﬁg% |nte ra]e & ‘ﬁ’ zg cxchangefpc’%%b&?

el enent, coolingppf Lhe; \?&ﬁqﬁflf?@pleé’nttheelq“ edi kapction
(A, 25 det ectémmmq:xhol!ogl galsl yzabmnt:unaugbantvm ssowdwit ch inte
appears ol 5252

O Shos 02283 cYRadl g@ UPPSTRAAR (Of  SEEhanger Iec'fl fg SEnafed

mor phol ogi cal | 'y f““tre%nb?rrﬁ'ag? fEedugad via ‘conduit 4 intp) reactor
cultivating sai d nxs phthegifrabél ﬁcabmtahtt iof's khe thus—int:eamdnm (B9,

detecting a mor phqlgiccald ¥ioRokiBbd LABSHE,  Liquid organo-aluminum catalyst
(e.g., ethyl aluminum dichloride) is introduced into
reactor 20 via a separate conduit 18. A portion of the
liquid reaction medium is withdrawn via conduit 22 and
passed to aexternal heat exchangar 30 via conduit 24 for
cooling of the reaction ligquid, and the cooled liquid is
reintroduced to reacter 20. via conduit 26, to aid in
reaction temperature control. Polymer reaction liguid is
withdrawn from the reactor 20 via conduit 23 and passed to
conduit 28 and introduced intc a first water washing zone
40 (to which water is introduced@ via conduit 42) to guench
the catalyst. The aqueous and organic layers are allowed
to saeparate, and the upper agquecus layer is withdrawn via
conduit 44. The washed organic layer containing the
polymer is withdrawn via conduit 46 and passed to an
agueous caustic contacting zone 50 for further
neutralization and removal of catalyst residues. Aguecus
caustic is introduced via. conduit 52, the separated aquecus
“'layer 1s withdrawn via conduit 54, and the treated organic
layer is passed from zone 50 to a sacond water washing zone
60, for contacting with additional water, introduced via
conduit 62. A second agquacus astream 64 is ramoved and a
saecond washed organic stream 60 containing tha polymer
which is preferably substantially frea of the catalyst
(e.g., as determined by a substantially neutral pH, and by
an aluminum content of less than about 10 wppz Al) is
withdrawn as stream €6.
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5 whi ch appears during the cultivation, and selecting said

nor phol ogi cal ly normal tissue. Addi tionally, these and

ot-her Objects of the present * invention have been achieved by a_

pl ant regeneratéed by " . cultivating the above-descri bed )
nor phol ogi cal ly normal tissue. 10 Brief Decripti on@
Dr awi ngs Fig. 1 is a diagramof the Ti plasmd and a
restriction " endonucl ease map of Pst | fragnment on a T-DNA regi on of
A tumef aci ens strain PO22. Fig. 2 is a diagram of

t he construction of plPT2. 15 Fig. 3 is a diagramof the
construction of plPT3 from pl PT2. - 16 - Fig. 4is a

di agram of the constructi pelfnpkPTdtiredm 66 canp/€d@n be passed to

ctFucturs of pl i s LA LER RS FEY Peafpds 8, don, (pldgl e

structure of plPT4
of an extrene a%ﬁﬂopy%%ﬂot%e%f ovexhaad Rraduct VR cFhe @ontUMs

been i ntrotlucad ke nEagEd@ito a second distifiatiod iFor Cbé‘gf@i-n of

Lhe construct on Slaoi 492tne 2Piore ponymer shidkigh b3 o ool

- 12 - p:rcduct 82. The resulting second hottoms stream 84 can
then be passed to a third distillation zone 90 for removal
of water therefrom as a third overhead product 92, if steanm
stripping is employed in a prior distillation, to form the’
polymer product straam 54. :

It will be undarstood that reactor 20 and
contacting zones 40, 50 and 60 can be provided with
suitable agitators for mixing of the streams so contactad,
and that the distillations in zones 70, 80 and %0 can ba
accomplished by means knewn to thoss skilled in the art,
enploying conventional distillation equipment ang
techniques. The process of this invention can be operated
continuoualy, or on a batchwise or semi-continuous basis.

The polybutene prepared in accordance with this
invention offors a number of advantages over polybutene
prepared by prior art taechniques with respect to those
properties which are important for its use in making
lubricating oil dispersant, typically in a form of the
reaction product of polyiscbutenyl succinic anhydride with
polyamines or polyols.

The significant aspect is that the process of this
invantion permits a mnore precise control of polybutene
production than heratofore possible. In lubricating oil
dispersant technology it is known that a relatively highaer
nalecular weight pelybutens group providas dispersant
additive exhibiting batter engine performance in terms of
sludge dispersancy and varnish deposit inhibitioen.
Howevar, convantiocnal technigues for manufacturing
polybutene have haretofore bean somawhat unsatisfactory,
since the viscosities of such relatively higher molecular
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Fig. 9 is a diagramof the construction of pNPI106 from pNPI 103.

Fi,g. 10 is the restriction endonucl ease map of a T-DNA . regian in

the structure of -pNPI 106. 5 Fig. 11 is a photograph of shoot g}
No. 2 after one nonth of .cultivation in Exanple 2. :\%/
Fig. 12 is a photograph of shoot No. 8 after one nonth of &xh,//
cultivation in Exanple 2. Fig. 13 is the results of the

PCR anal ysis of shoot No. 10 8 in Exanple 2. Fig. 14
Is the results of the PCR anal ysis of normnal I ndi vi dual s obt ai ned
fromshoots Nos. 13-1 and 14-1 in Exanple _ 7 - 3. Fig.

15 is a photograph of normal shoots differen%iated 15 froman extrene

shooty phenotype ¥Rightomatariaisoineyeased proporticmal to tim gmolecylarn he
results of the PCRedq@it,Si thefebyN6aiBing a numbérdbyi Girdpiuke N1hS both

Bro 1701 ad aghanebfid e BABRFAORs s, ehp pisperbant pi8HEcéa.” mese
problens wera due to the inherently broader molecular
weight distribution of such products. Here, tha present
process offers the advantaga of controlling molecular
weight in that a narrow molecular weight distribution is
obtained which, for a given molecular weight range, results
in a waterial having a relatively lower viscosity.
Molecular waight distribution of the product is less than
2, generally from about 1.30 to 1.95, and praeferably about
1.85 to 1.90. Preferred polybutenes are those having an
R, of about 900 to 2,500. _ :

In the process of the present invention, a high
degree of reactor controllability is achieved and the
target specification of molecular weight and molecular
weight distribution which is desired can be met through
monitoring and adjustment of incoming catalyst addition
rate, such as the HCl addition rate relative to isobutenae
content, reactor temperature, residence time, feadstream
introduction rate and the like. These parameters and the
quality of the finished preduct can be monitored at close
time intervals in the practice of the presaent invention.
Thus, for a given polybutene molecular weight dgsired,
process conditions can be defined which will direct the
process toward the target product.

The process of this invention also provides a
numbaer of product quality improvaments in the polybutene
product which are carried over to the dquality of the

" dispersant additive ultimately produced. It has been
observed in accordance with this invention that ultra
viclet absorption values for the product are relatively
lowar than priocr art product. These analyses have bean
considered a measurs of instability in dispersant products,
prébahly related to the presence of moieties other than
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20 Fig. 18 is a diagramof the construction of pNPI 129

from pNPI 128. Fig. 19 is a diagramof the construction of
pNPI 132 . - - from pNPI 101 and pNPI 129. - Fig. 20 is the-.
restriction endonucl ease map of the T- 25 DNA region in the struct r\eO\)
of pNPI 132. - 13 - S\Q_J
96/ 15252 PCT/ JP95/ 02283

Fig. 21 is the results of the PCR anal ysis of nornal i ndi vi dual s
obt ai ned from shoots Nos. 15 to 21 in Exanple 5 usi-ng priners in
whi ch the existence of an ipt gene was - 13 - detected. 5

Fig. 22 is the results of the RCR anal ysi s ,of nor mal I ndi vi dual s
obt ai ned from shotR/iiene;s Also, Mﬂff‘?ﬁ‘f‘g‘% prepared in,iaccoxdance ston

whi ch the el i ni nathenimientiongeshibit crdlatively lower chiptineile¥elswhich

of the PR anal ysis, & YEELoRie dAdflantage since i¢ doss Tedd &3 minlfsd B °

15 to 21 in Examﬁjei%lnate expat.xsiva clay filtration tachniques commonly
used in ozder to meet maximwm chlorine specification in
polybutene-containing products.

Another advantage of the inventicn is a
significant reduction in the quantity of so called "light
ends™ in the polybutena product. These are pualybutenes in
the undesirable #, range of about 200 to 500. The
provess of this invention minimizes the quantity of thase
materials and the yield of desired preocduct in tha high
molecular weight range increases aceordingly:. Products of
this invention will generilly contain less than about 35%
by weight of such low molecular weight polybutenes in the
reaction mixture prior to produet finishbing. After
stripping of volatiles and light ends of R, of
less 300 and balow, tha finished product polybutene will
contain .less than 25% by weight of polybutena having .an
Bn below 500. The exact amount of accaptabia low
moleciular welght polybutene will vary depending on product
viscosity. ’

The tachnique of addition of HC1l to the feedstrean
in the absence of organc-aluminum chlcoride to form a
pre~reactad feedstrean offers the further advantage of
substantially reducing the presence of chlorinated
pelybutena in the finished product., When dispaersant
precursor, i.e., polybutene succinic anhydride, is made
from polybutene, any products from the reaction of
chlorinataed polybutene are distinctly disadvantagecus. Any
polymerization process which permits free HCl to exist in
the reactor has this problem and the present invention
successfully avoids it through use of tha pre-reacted
faedstream.
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using primers in which the existence of a GUS gene was det ect ed.

Fig. 24 is the results of the PCR anal ysis of normal I ndi vi dual s
gbt ai ned ffomthe 1ine which could not forman 15 .extreme shooty
phenotype in Exanple 5. . ) Fig. 25 is a diagramof the )
construction of pNPI702. Fig. 26 is the restriction :
endonucl ease map of the T- DNA region in the structure of prT7ﬂé
Fig. 27 is a photograph of normal shoots differentiated 20 from an
extrene shooty phenotype of the hybrid aspen in Exanple 7.

Fig. 28 is the restriction endonucl ease map of the T- DNA region in
the structure of pNPI 140. Ti¥f —9 is the results of the PCR

analysis of a normal 25 1n tRBOQrediehteriawentiosl f BOIN &ﬂj%ﬁcﬁﬂmﬁhoﬁy
pherotype after sqqastrdlil EoXGLEOGRLIIY WHE" 18800y I6RES € FREHRLE ©
PCT/ JP95/ 02283 t-butyl chloride Vhic‘BesPPPDde‘#BPrlbﬂﬂct‘f-Mngqmd on

functions as a co-catalyst with organc-aluminum chloride to
initjate the polymarization, the organc~aluminum chloride
reacting with the t-butyl chloride to form ethyl aluminum
trichloride and a t-butyl cation and theraby initiating
polymerization. In contrast to this, when HCl is used to
promote organo-aluminum chloride, the species H+BtAlll,
which is formed by reaction betweean HCL and organg-aluminum
chloride initiates the polymerization. Polymerization in
accordance with the present ianvention is zore efficient and
provides .a degree of process control and product guality
not obtainable with prior art procedures based upon the use
cf crgano~aluminum chloride and BCl,

Polybutenes prepared in accordance with this
invention are particularly useful as a feedstogk for the
production of improved lubricating oil additives, including
dispersants. One- class of useful additive are the
polybutene-substituted mono- and dicarboxylic acids,
anhydrides and. estaers which can be made by reaction of the
polybutene with a monounsaturated mono- or dicarboxylic
acid@, anhydride or ester., Such materials can ba made by
conventional methods wherein with a monounsaturated
carboxylic reactant comprising at least one member salected
from the group consisting of (i) wonounsaturated C, to
€19 Qicarboxylic acid {preferably wherein (a) the
carboxyl groups are vicinyl, (i.e. located on adjacent
carbon atoms) and- (b). at least one, preferably both, of
said adjacent carbon atoms are part of said mono
unsaturation): (ii) derivatives of (i) such as anhydrides
or ¢, to Cg alcohol derived mono- or di-esters of (i);
(1il) moncunsaturated ¢33 to &5, ronocarboxylic acid
wherein tha carbon-carbon double bond is conjugated to the
carboxy group, i.s, of tha structure
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As used therein, the MAI gene is a gene that induces into a

tissue of a plant nor phol ogi cal ly abnor mal differentiation
such as a dwarf,, destruction of apical 5 dom nance, change in

pi gnments, formation of a crown gall, - formation of hairy roots, J\ !
wavi ng of the | eaves or the |ike. Wth respect to preferred N%LELﬂ/
gene, those genes isolated from bacteria of the genus Agrobacteriam
or the like that induce tunor or tﬁé@tona (e.g., formation of
adventitious shoots and 10 adventiti dus Foots) in various plants can
be used. Exanples of t hes@ vari ous MAI genes include cytokinin
synt hesi s genes (e.q. _éLisopentenyltransferase) gene (A. C.

Sm gocki, L. D. CMens roc. Natl. Acad. Sci. U S A, vol.

p. 5131, 1988)), and (iV)aANTIVALIFeshAf nbHiddx R A8 Crntd(fg Jtlcﬂheb et
al., GENES 15 qefiVedElididditerw! o, (1i30. 190pon genctionHwita benaect

al ., EMBQ J nal e

Hooykaas fﬁ# te Hankhkbln%&%%t%%%f W?&?‘) W&Hﬁ‘m
genes sucﬁ:ﬂwwydm resctant desomesd sesurnted. F Thaw,: fon example,
Bacteriol., vol.jdfYeic MnhydrideShecones i (fsiyiutene SUbEEItuted’Guecinic

t hereof include an ndol eaget| l, ne asge) ene
as Pseudonobnas syﬂ'h@?érééﬁ 'gévés{%ﬁgfl aggenixgkhgt' a p°§'ly.b,“ﬁ\ﬂ)’?‘.
Gen. Genet., vol .sutmtituzed PH.@PP Chagdds box genes and phyt ochrone
genes in various plants. TyFlei b ltront BBout 0.7 t6 Vit oSHR.§C51 6.8

genes such as theglph OenG Ofeedbnt§3hed "Shout 1.0 to about 2.0, and most
preferably from about 1.1 to about 1.7 molas of said
wonounsaturated carboxylic reactant ara charged to the
raactor per mola of polybutens charged. '
Normally, not all of the polybutdne reacts with
the xonounsaturated carboxylic reactant and the rsaction
mixture will contain unfuncticnalized peolybutene. The
unfuncticnalized polybutene is typically not removed from
the reaction mixture (because such removal is difficult and
would be commercially infeasible) and the product nmixture,
stripped of any monounsaturatad carboxylic reactant is
employed for further reaction with the amina or alcchol as
descnbed hereinafter to wake the dispersant.

" Characterization of the averags nunber of moles of
acnounsaturated ocarboxylic reactant which have reacted per
mola of polybutene chargad to the reaction (whethexr it has
undergona reaction or not) is defined Rherein as
functionality. Saild functionality is based upon (i)
datermination of the saponification number of ths resulting
produat mixture using potassium hydroxide; and (ii} the
nunber average molecular weight of the polybutene charged,
using techniques well known in the art. Punctionality is
daefined solely with referaence to the resulting product
mixture. Although the amount of said unfunctionalized
polybutene contained in the resulting product mixture can
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25 gene selected fromthe rol genes (nore preferably, rol genes
cont ai ni ng genes roIA rolB and rol C) are used. The ipt gene

- 15 -7 is present in the T-DNA of Agregbacterium

f umef aci ens ‘and i nduces destruction of apical ‘dom nance. ThQ,
rol genes containing genes rol A, rolB and rol C are present (ncthe
T- DNA of Agrobacteriumrhizogenes and at | east one of these Ngdu

5 the formation of hairy roots, dwarf, waving of the |eaves and

the Iike of a plant regenerated fromthe hairy root. Usi ng
the techniques of the present invention, one can design a

conbi nati on of these sel ectabl e marker geﬁég o t hat a specific

structure, such 3w a&um@mﬂmyom&mea &le. l@ncreasull cot | Heoréasdd! bpr

Select abl 6 mar ket GRRAg R Sl HRCFRE Gare, o "5" RBALERLAL M g 630
such a combi nat i @Mﬂrmugehégmity as deafined ahavAdi nffhe tthemi
conditions of progeaiybitehs substituiddigRRaebekiltc Sefd BStéPrale %d)f a

Por phol ogical 1y tg%ﬁx%%n-t dELedid dhedioolyi (6 Aa nasarinte am vane

gene into the cehberpin axe i&#ﬁﬁ#ﬁ? ¢ refer to the pueduct @ivdmenyhether

gene. T_herefore idshHg \iﬂa&ggaaegmtdwiﬁcuimselgeﬁaable mar ker gene, a

vector Is constructed to%ﬁkﬁ@dﬁﬂ%i{' the functicnality of the polyhutene
substituted mono- and dicarboxylic acid material will be
typically at least about 0.5, preferably at least about
0.7, and most preferably at least about 0.9 and will vary
typically from about 0.5 tc about 2.8 (e.g., 0.6 to 2},
preferably from about 0.8 to about 1.4, and most prefarably
from about 0.9 to about 1.3.

Exenplary of such nonounsaturated carboxylic
reactants are fumaric acid, itaconic acid, maleic acid,
wnaleic anhydride, chloromaleic acid, chloromaleic
anhydride, acrylic acid, methacrylic acid, crotonic acid,
cinnamic acid, and lowver alkyl (s.g., C; to C4 alkyl)
acid esters of the foregoing, e.g., methyl maleate, ethyl
fumarata, methyl fumarats, etc.

The polybutene can be reacted with the
monounsaturated carboxyli& reactant by a variety of
methods. For example, the polybutena can ba firse
halogenated, chlorinated or broninated to about 1 te 8 wt.
%, preferably 3 to 7 wt., % chlorine, or bromina, bkased on
the weigkt of polybutene, by passing the chlorine or
bromine through the polybutene at a temperature of 60 to
250'C, preferably 110 to 160°C, e.g. 120 to 1468°C, for
about 0.5 to 10, prafarably 1 to 7 hours. The halogenated
polybutena may then be reacted with sufficient
nonounsaturated ocarboxylic reactant at 100 to 250°C,
usually about 180° to 235°C, for about 0.5 to 10, e.g. 3 to
8 hours, so the product obtained will contain the desired
number of moles of the monounsaturated carboxylic reactant
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20 t he desired gene. Wen this vector is introduced into the plant

cell and the transgenic call is cultivated, the ti.ssue nmade up onIy

of this cell into which the sel ectable marker gene and the desi r g
gene are introduced can be selected by visually selecting t he, 7.

nmor phol ogi cal Iy abnormal tissue forned fromthis cell. 25 { ,/
Suitabl e vectors useful in accordance with the present invent¥9n-”

have a DNA sequence which introduces a foreign gene

- 6 - WD 96/ 15252
PCT/ JP95/ 02283 into a host cell a.‘p)d whi ch expresses the foreign
gene within a cell of a host. When the gene is

i ntroduced usi ng pée Nk 9L othe h@ﬂoqmtﬁdpmmﬁvemmsﬂ hef pthdct
ti ssue made up or&dnekanhe:yﬁa are rm&ntmd. cels. C%Mt/ssualdw SeIEF

by nerely cultiv af teer oper on f g e
i ntroduction in Z’t {2, Bgzcorﬁwb%?ﬁﬂﬁhrcgnﬁeoq%ﬁrﬁjch gé!: tive Y, %3‘
(Mur ashi ge- Skoog)pdybugsne and the npomqunsatutatesd arboxyilet resgtant ars
conditions. SinceiRgac 454 heated NPhE2ed dAQILNG ANIACIRS %Hbséﬁ@C%Jtor

S b tory . hatepddnt SLIEGLeL P Rl bR a,,,g.' hediRangl dne 0-s.
sinplified, Patents 3,215,707; 3,231,587; 3,912,764; 4, 11:3 349
4,234,435; and in U.K. 1,440,219.

Alternately,_the polybutana and the
monounsaturated carboxylic reactant can be contacted at
elevated temperatura to cause a thermal "ene® reaction to
take place. Tharmal Yene" reactions have been heratofore
dascribed in U.S. Patents 3,361,673 and 3,401,118, the
disclosures of which are hereby incorpcorated by reference
in their entirety.

Prefaerably, the polybutenass used in this invention
contain less than 5 wtl, more preferably less than 2 wty,
and most preferably less than 1 wt% of a polybutene
fraction comprising polybutene moclecules having a molecular
weight of less than about 300, as determined by high
tamperature gal permeation chromatography employing the
cerresponding polybutene calibration curve. Such praeferred
polybutanas have baeaen found to permit the preparation of
reaction products, particularly when employing maleic
anhydride as the unsaturated acid reactant, with decreased
sediment. In the event the polybutene produced as

. desoribed above contains greater than about 5 wtt of such a
lew molecular weight polybutane fraction, the polybutene
can ba first treated by conventional means to remove the
low molacular welght fracticn to the desired lavel prior to
initiating the ene reaction, and praferably prior to
contacing the polybutene with the salected unsaturateqd
carboxylic reactant(s). For example, the polybutene can be
heated, praeferably with inert gas (e.g., nitrogen)
stripping, at elevated temperature under a reduced pressure
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but also the activity of the plant cell is not decreased
such a substance. In addition, the plant has

t hr ough
I nherently the

MAI gene, or the MAI gene isw.spontaneously 15 introduced into the

pl ant through infection with bacteria or . the liké. Accordingly, a\\§
pl ant obtai ned using the vector of the present invention is nd\EZ“//
different fromnaturally occurring pl ants which have this

nor phol ogi ¢ abnormality. Sui t abl e vectors in accordance

with the present 20 i nvention include a vector where the MAI gene is
posi ti oned such that it behaves integrally with a renovabl e DNA

el enent and the desired gene is poSi ##ohed such that it does not

behave i ntggridlatiifzahanemeablsoBéathenadight polybutens

S used el O SHRIAGG CORBRCTER) el Bhellov g, renoy ke

sequence which itsSe 'S reno e from

el enent exists arkreatmenpnyessed.; Th sprecise temperature, pressure and

[:> C%’/7J;=> 05/ 02283 tind\F&6/ dGstbheat treatment can vary widely depending on

r gASRQS p ”EQFQ | as
this el enent. such faﬁ%:grét rgt%cfg&r g?’aé??%dngn% e a\r/rigg&%@ ts’r"g‘%gg ns
have been welghtostheo 3pPEnt| 9| Bhat 19Y Rplecpdar weighty fr9stéant bo
function, be rewmoved and other factors. Generally, a temperature of

from about 60 to 250°C and a pressurs of from about 0.1 to
1.0 atmospheres and a time of from about 0.5 ta 20 hours

{e.g., 2 to 8 hours) will be sufficient.

In this process, the szelacted polybutene and
nonounsaturated carboxylic resactant and halogan (e.g.,
clhorine gas), where employed, are contacted for a time and
under conditions effective teo form the desired polybutene
substituted mono- or dicarboxylic acid nmaterial.
Generally, the polybutene and wmonounsaturated carboxyliec
reagtant will he contacted in a polybutene to unsaturated
carboxylic reactant nole ratio usually from about 1:1 to
1:10, and preferably from about 1l:1 to 1:5, at an elevated
tanparature, generally from about 120 to 260°C, preferably
from about 160. to 240°C. The mole ratio of halogen to
nonounsaturated carboxylic reactant chbarged will also vary
and will generally range from about 0.5:1 to 4:1, and more
typically from about 0.7:1 to 2:1 (e.g., from about 0.9 to
1.4:1). The reaction will be generally carried out, with
stirring for a time of from about 1 to 20 hours, preferably

from about 2 to 6 hours.

By the usa of halogen, about 65 to 85 wt. % of the
polybutens will normally react with the moncunsaturated
carboxylic acid reactant. Upon carrying ocut a thermal
reaction without the uase of haleogen or a catalyst, then
usually only about 50 to 75 wt. § of the polybutene will
raact, Chlorination helps increase the reactivity.

This Sheet Has Been Replaced

T



two conponents are required in principle, (1) an enzyme which 5 S
expressed fromthe gene present therein and which catal yzes t he
excision and transposition of the transposon itself (transposa$eb_§ )
and (2) DNA bi ndi ng sequences which are present in the ternlna

region of the transposon and upon which the transposase acts. By
these el enents, the transposon is excised 10 fromthe chronosone in

which it exists, and is then usually transposed to a new position

in the DNA. However, at a certain gtlo t he transposon al so

di sappears w t hout being transposed. 4 Re present invention nakes

use of such a transpositi(if desbired, a catalyst: hz promefiessdor resction of

(ransposon of a noniofoiylitdle df WBASunShylfacdd carboxylil PO
transposon nai nt a?xgeffﬁg t\r% el%‘f‘ﬁ}?‘gg ‘H\ea"d n°”°WF§H§8%§§Se arRpxidepna
bi ndi ng sequence. repgtiand axeoncaptacted in the anrpssnue o absenpesafe
i s expressed and Raféferd O(éhﬁ Diéh1o28ne)) BaWObaJenmSPSie Cih R r&ideioh

whereby the transposon t ononousl y .ex ed he
chromosone. The nBf Jj')‘a'Ut oﬂ‘b%u%“alyst °! eﬁ% ir“&ﬁ' i‘%%"rg‘iﬁsm"r‘?ameNA
bi ndi ng sequence &®, whiansd Al, and n#ekq‘# @ﬁﬁss&segns momtpgumm and| n

thte Pon autogomuiel icdide) tﬁmtapm yss b&a%&?ﬂéaﬁ%%% uhigleg &%ﬁmz
[T ansposon cannot Spefeved 1h"Gan SRRRFCRE, |Aromy anetl i 60 31808 L0PS b
However, when weight, based on thae mass of the reactien nediun.

The reaction is preferably conducted in the
substantial absence of 0, and water (to aveid conpeting
side reactions), and to6 this and can be conducted in an
atmasphefa of dry N, gas or other gas inert under the
reaction conditions. The reactants can be charged
separately or together as a mixture to the reaction zone, -
and the reaction can be carried out continuously,
semi-continuously or batchwise. Although not generally
necessary, the reaction can bae carried out in the presence
of a 1iduid diluent or solvent, e.g., a hydrocarbon diluent
such as mineral lubricating oil, tecluene, xylene,
dichlorobenzene and the like. The polybutene substituted
mono= or dicarboxylic acid material thus formed can be
recoveraed from the liquid raaction mixture, e.g., after
stripping the reaction mixture, if desiraed, with an inert
gas such as N, to remove unreacted unsaturated carboxylic
reactant. )

Dispersants generally comprise the reaction
product of polybutenyl succinic anhydride or the acid form
thereof with monoamines cor polyamines having up to about 30
carbon atoms, having at least one primary or secondary
anmino group such as the alkylene polyamines, particularly
the ethylaene polyamines, the polyvoxyalkylene anmines,
arcmatic and cycloaliphatic amines, hﬁdroxyanincs,
mono-aliphatic and di-aliphatic substituted amines. Useful
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18 - WO 96/ 15252

PCT/JP95/ 02283 transposase is supplied to the non-autononbus

to ansposon 'from . t he aut ononpbus transposon or from.an i ndependent
transposase’ ' gene, the non-autononous transposon bBehaves simil arIa/\Q .
to the aut ononous transposon. 5 Exanpl es of the

aut ononous transposons include Ac and Spmisol ated from nai ze- LA . S
Gerl and H Saedler, Plant Mol. Biol., vol.19, p.39, 1992). Ac
can be obtai ned by digesting wx-nv7 gene locus in the

chronosone of the nmmize wth restriction endonucl ease Sau3A (U.
Behrens et al., M. Gen. 10 Cenet., w02S ¥04, p. 346, 1984) Thi s

aut ononous transnpsal, urmf;é Ao N &8{0 pQSQNSs.
In fact, the DNA *éa%*é'qijgﬁg t’rr}% reagé?gee er 13P8R4
Mul | er - Neunann etPelybydric alc gucﬁfxw auhydride

Exanpl es of non- ann(ﬂhuidsmmm it Lpahé.yﬂatmh dadde in ddguordaneaned

y deleting the \ien e36nEnthnbtof) dr¥ breferrad HREASIRILC Acd Hhafy

Doring and P. St gﬂﬂr Ann
and those isol at SHF¥¥ A9 prlypls Bavipg 2 to & OH groups GGR‘:&iﬂlnq up

to about 20 carbon atoms such as the alkana polyols and
alkylene glycols. Also suitable are the polyoxyalkylene
alcohols such a pelyoxyethylens alcohols and
polyoxypropylene alcchols, monohydric and polyhydric
phenols and naphthols, ether alcohols and amino alcohols
and the like. Borated derivatives of tha foregoing
dispersants are also useful, especially borated nitrogen
containing dispersants resulting from boration with boren
oxide, boron halide, boron acids and esters to provide 0.2
to 2.0 wt. 5 boron in the dispersant. Matals and
zatal-containing compounds can alsc form useful dispersants
and these are compounds capable ©of forming salts with the
polyiscbutanyl succinic anhydride or acid of the present
invention and this - includes metals such as the alkali
metals, alkaline earth metals, zinc, cadmium, lead, ocbalt,
nickel, copper, iron, chromium, magnesium and derivatives
therecf such as oxides, carboxylates, halides, phosphateas,
sulfates, carbonates, hydroxides and tha like.

Also useful are Mannich Base condensate
dispersants wheraein the polybutenas of this invention are
reacted with a hydroxy-substituted aromatic compound (e.qg.
phenol) in an alkylation reaction to form a
polybutana=-substituted hydroxyaromatic compound. This
polybutene~substituted hydroxyaromatic compound can then be
condensed in a Mannich Base reaction with an amine (e.g.,
any of the mono- or polyanines describded above) and an
aldehyde (e.g., formaldshyde). Such alkylation and Mannich
Base reactions can be accomplished using any of the
conventional alkylation and Mannich Base condensation
methods,
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t han mai ze, such as snapdragon, norning glory and the |like (for

example; Y. Inagaki et al., Plant Cell,. vol.6, p.375, 1994). 20 When

t hese transposons-are introduced into chronosones of exogenous N
pl ants, these transposons are al so excised froma chr onosone anqbfij7
transposed upon exhibiting the activity (for exanpl e, B. Baker e

al., Proc. Natl. Acad. Sci. U S A, vol . 83, p.4844, 1986). 25

In the present invention, both the autononmous and non- . aut ononous
transposons can be used. The non- aut ononous

- 19 - WO 96/ 15252 - 35 -

PCT/ JP95/ 02283 tr Y oB on,Lpserti thereipto

a functioning tréﬁ g’ ggﬁgeﬂg? é¥%1° wiid Eg? g%le
DNA el enent, whi c#iﬁﬂhmw ddeamounts of from abouk s} ﬁwtlmeh%chasw ersed

i n accor dance Wi t knahows PSEDt waidht ofi %Hﬂnbbﬁﬁosiﬁmﬁ” uge si4ed -

Feconbi nat i on syseRpesitions itk FURLGILY BURERTR. dtrer “aditiyes 1n

reconbi nati on sicastonary W%p&ﬂdm@!bﬂh@hﬁmva@ﬂammﬂmﬂaﬁt of

the present fund P10RlY OshchaddOnatalardet friehics P SAPIENCHa e

(2) an daetergent, anti-wear additives, anti-oxidants, viscosity
modifiers and the like. Dispersants are conveniently
packaged and dispensed in the form of solution concantrates
containing about 20 to 50 wt. % dispersant in mineral oils.

The invention i{s further illustrated by the

following exanples (wherein parts are by weight unless
otharwise indicated) which ara not to be considersd as
limitative of its szcope.

EXAMPIE )
A liquid.c,, feedstrean composed of 38 wt.%

iscbutena, 30 wt.% butene-1,4 wt.% isobutane, 10 wt.%
n-butana, 18 wt.% butene-l1 and less than 0.2% butadiene was
dried with caCl, and then introduced ints a reactor fead
line. The moisture content in the feed after drying was
less than 40 ppnm. Anhydrous gaseous HC1 was introduced
into the feed line in advance of the reactor entry peint to
. form a treated feedstream. The amount of HCl introduced
into the feed line was in the range of S0 to 190 bpm by
weight with average of about 74 ppm HCl by weight.
Analysis of the treated feedatream showed it to contain
less than 0.1 ppm free HCl and showed that t-butylchloride
was the major organo-chloride in the treated feedstrean,
which was found to have an overall organo-chloride
concentration of 80 ppm to 280 ppm by weight. The treated
feadstrean was added to a continuous stirred reactor at a
rate of about 13.4 cubic neters per hour. The reactor
rasidence time was maintained at about 30 minutas, ‘the
reactor prassure was maintained at about 2.1 Bay, and the
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i'O enzynme that binds to the DNA sequence specifically and

catal yzes the reconbi nati on between DNA sequences if two or nor e
of the sequences. exi st (reconbinase). Wien the two DNA ~ sequences
are oriented in the sane direction at a given interval on the gja
DNA nol ecul e, the region held by these DNA 15 sequences is excised”
fromthe DNA nol ecul e, such as a plasmd, chronosone or the |i ke
When the two DNA sequences are oriented in opposite directions on
t he sane DNA nol ecul e, the - region held by these DNA sequences is

I nvert ed. The present invention preferably utilizes the"
former 20 exci sion. Both excision and ié@version within the

recombination  reactskl % @8p ur:@@uearthMQﬂhaaOﬁ:r%m “gt»bon
t hrough the e-speclfic, reconm) on syste chi's différent
fromthe Eﬁ@%ﬁmgﬁﬁﬁl ﬁ"?@ Fﬁ'ﬁgL FP”P%%M%P“’[ he
:Tgf:ggia: gasei gen\e\gl s-gnoﬁﬁheo?émdph% ipT eSWL?h Lheaa?er'i_‘rﬂ ng8racarbon
reconmbi nase gene §nl é@i%qs ﬁ@ff&h ;%?se‘%t::izlifﬁew .%11 r%m?.oza we.¥
- 20 - 9 . product was withdrawn at
PCT/ JP95/ 02283 a rate corresponding to the total feed introduction rate.
The polymarization reaction mixture was withdrawn from the
reactor and the catalyst removed by the stepas of water
washing and aguesocus caustic treatment of the washed organic
layer. A caustic treated organic layer was then ocbtained
which was subjected to a second water washing step. Tha
washed organic product was then stri;ipad of unreacted C,
hydrocarbons and oligomers lass than R,=300 to
form a finished polybutena product centaining less than 25
wt.% of polybutene of ®,=«500 or less.

97% of isobutene was found converted to
palybutene, and less than 0.1 ppm of free HCl remained in
the reactor vapor phase. The finished product polybutene
was found to have a number average molecular weight of
about 1300, an average viscosity of 580 to 640 ¢St at 1l00°C
and a molecular weight distribution of about 1.80 to 1.80.
The stripped light oligomer was about 8 wt.% of the total
finished polybutene product. The residue chlorine in the
tinished polybutene product was found to be about 50 ppm.

EXAMPLE 2

Tha procedure of Example 1 was repeated except
that amount of HC1 introduced 'into the feed line was in the
ranga of 150 to 220 ppm by weight with average of about 130
ppm HCl by weight. Analysis of the treated faesdstrean
showed it to contain less than 0.1 ppm free HC1l and showad
that t~butylchloride was the major organo-chloride in the
treated feedstream which was found toe have an overall .
orvgano-chloride concentration of 190 ppa to 320 ppm. The
reactor temperature wae zaintained at about 10°C, the
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éxpressed to excise or invert the region held by the two DNA
sequences (N. L. Craig, Annu. Rev. Genet. , vol.22, p.77, 1988).

At present, site-specific reconbination systens have £~  been
i'dentified in mcroorgani snms such.as phage, bacterium 5 (e.0., E ZG\
coli), yeast ‘and the Iike. Exanpl es thereof include a Crel I 0X
system a pSR system a FLP system a cer syatem and a fimsystem

(for exanple, N. L. Craig, Annu. .Rev. Cenet” vol .22, p.77, 1988).
Wen the site- Spetﬁ:kﬁhtsﬁci-eﬁemlm mintain&dsienmrﬁ{iﬁ.eda&fdwf e o1
m croor gani snms W m_. de rom
phage (WO 93/015837;]&"?3“'9‘1‘““ %oaﬁg#*m f X@ BHiwtes.

pl ants) differ ent TheoBADRe solution U&gaﬂMft@nﬂmm tm salq\mfemmeﬁlﬂceen

derived, it behavggual to o. oibeviha.r? &@ymle‘ﬂﬁma&aﬁ O 0384 S Kle

The site-specific reconpi n syste yeast osacchar ogmyces
rouxii) (pSR 15isobukensg wyas :3) t z ki cupve é%'d @.é%ég%?ogﬂ“ less

vol . 172, p. 610, than O0.DOPPR ofantrses Kl !emi.md Ao dehde romacticch vaper

P nstron 10 i ghoPHERRL oTrbe, SumhaS rouie Yot Bkl Wead) Bound |6 WG 8"
unct i i i hi | i

vol . 19, p. 6373, 1§§§#et Egérage molecular, mhﬁrggerﬁh"Pﬁv@%ﬁ'or?n t%“"q‘
nor phol ogi cal abnuigaksigy of 190i feuR4DNCEVARE Jide Canyande & neetemxlarnt o
a position where {gight distriBeefon Scfxmaa@e' 3l 880ey 4hgbhe rﬁ{m\/f&&i%u@\l#\

cloment. PO ot orehd i ERs HUSThL S GHRE e 4558 % WL sbon
70 ppW.

COMPARATIVE EXAMPLES 3-%

The procedure of Bxample 1 was repeated axcept
that the catalyst coaprised finely divided AlcCl, rather
than EADC, using the xun conditions descridbed in Table I

below.
Zable X.

Comparative Comparative Combarative

Example 3 _Example ¢ _Exapple 5.
Reactor temp. °C 1to3 S 0 to -2
WE.3 AlLCl, in feed »Q8=.67 +.08~.67 .08~.67
RCl cocat, ppR in feed 150 100=-200 70
Iscbhbutene convar., 89 98
Hol. wt, distr. (K /¥,) 1.90-1.95 1,90-1.95 1.90=1.95
Residue chlcorine, ppn . ~~ 100 100 —~ 100
Viscosity, ¢St at 100°C 590-640 = 2190 190~247

This Sheet Has Been Replaced

(R




él ement, the MAI gene can be inserted into a position which 25 does
not influence the excision of the transposon and which is . upst ream

of the prohot er . regi on of the transposase gene but : -
- 21 - ' downstream of the terminal region to which th&

transposase . bi nds. Wheén the pSR systemis used, the MAI gene

be inserted into any position within the region held by the
characteristic DNA sequences which does not inhibit the 5
expression of the reconbi nase. In the present invention, the
MAI gene is preferably present w thi2g £he renovabl e DNA el enment. On
t he ot her hand, the position of the desired gene is not
particularly limted ;Note: Fesdmfoxcfonps Bxanpleg 3 hé ankiSred gene is
present outside of the 10 renovabl e DNA el enent . Usi ng

the vector of nuch,a structur fter the desired ggphe i ntroduction,
the MAI gene can rtaEﬁngﬁihﬂh~1+$E%u%nc - th the
renovabl e DNA el enclscbutenm t he DNA i @3which it isl%e22oduced and
functions. The dehjiapestne 15 whi ch dog@g not behavejsngggrally with

Egﬁlzglﬁgggbig nar%ﬁ&mrated hwgﬁﬂg remai ns |n5%he sanme DNA. - he vector

igobutane . - 45~55

n=-butane ~ 6-3

butadiene —u0.2 —< 0.2
Total 100 100

s
The procedurs of Exanple 1 is rspeated excapt that

water, rather than HCl, was exployed as co-catalyst. The

conditions of the reaction are described in Table II.

Iable II.
Comparative Couparative

_Exagple 6 _Example 7

reactor temp. °C 10 1o
wt.% EADC in feed 0.085 0.082
H.0 cocat, ppa in feed 135 100
iscbutene conver., ¥ 93.6 86.6
mol. wt. distr. (¥ /HK,) — 2.1 - 2.3
ragidua chlorine, ppm 56 56
R, : -1238 2049
Note:

Foed rate 12 M3/nr.

Reactor pressure 2.0 Bar

Regidence tinme about 30 minutes

Catalyst added as a 15% EADC solutien in ISOPAR®=-L

solvant.
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nultlply i ntroduce a desired gene into a certain plant. In

addition, since the.loss of the function of this MAl gene can be
visually detected as a nbrphological change of the™ 20 t ransgeni % .
tissue during cultivation, the tissue nmade up only of the cell WI\I\)
the desired gene but wthout the selectable mar ker gene can be

sel ected with ease and wi thout the need for a special procedure.
Consequently, even when such a cell is actually forned at a
‘low ratio, the cell <can 25 be sufficiently sel ected to

make t he pr ocedur e practically useful. . Further, not only

can the nultiple i ntroduction of 3he gene using this vector be
repeat ed The abova data illuatrata 22113 sinultaneous {mproved@ny

times, but this be .repeat ed re_a mtur ant

regenerated. Th rﬁ?\“‘f’ ST‘ ﬁ&gcﬁﬁﬁﬂ%@ Rﬁo %c%"“r molecular

efficiently. In weight ﬂésmmmammw theaprocess of the prasent

{rﬁde up onltydoI WSl ovtrbﬁ Ehaatk mah%aeweﬁiae%: the A1kiQ éi‘e
us-sel ecte |ss _daviing to u erg crossin

The t hus- obt ai ned®? %ﬁp ‘fﬁ’a’zﬁﬁ% whan CompAred, At oo %y

from any adver se ramkan saverage nahqmyﬂﬁiqht preductnd -‘b}dtt@mld&t&abl e

marker gene as MgireReYT 2PPIAstrate the improved molecular weight

distributicn achieved by the present process coumpared to an
EADC/water catalyst/co-catalyst systefn.

Ganarally the polybutane products producsd by the
process of this invention will contain less than about 100
wvppa, preferably less than abkout 75 wppm, and most
prefarably less than about 60 wppm chlorina {(as Cl).

The principles, preferred aembodiments, and modes of
operation of the present invention have baen desoribed in
the foregoing spacification, The inventicn which is
intended to be protected herein, howevar, 1is not to be
construed as limited to the particular forms disclosed,
since thaesa are to ba regarded as illustrative rather than
restrictive. Variations and changes may be made by those
skilled in the art without departing from the sp;rit of the
invention.

This Sheet Has Been Replaced

[T




Mor eover, the use of this vector does not require a cell gromh 10

I nhi bi tory substance that m ght decrease the activity of the cell in
the step of selecting the transgenic tissue. The vector of,
the present invention can be used in any plants into which the e%%

can be introduced by genetic

agriculturally

gene whi ch al lows for studies of gene expression nechani sns and the
l'i ke, t hough agriculturally excellent characteristics are not
necessarily inparted. 20 For producing a protein such as enzyne
froma gene, a structural gene se@ierce encoding information

of the pol ypepti de and regul atory sequences of the structural gene,
such as a pronoter sequence (expression initiation sequence), a
term nat or sequence (expression term nation sequence) and the 25 i ke,
are generally required. Exanples of suitable pronoter sequence

t hat functions

- 23

PCT/ JP95/ 02283
Nat ur e
nopal i ne

al .,

vol . 4

excel l ent characteristics can be inparted and any

| ant include the 35S pronoter
EL&E€§€96/15252

of a cauliflower nosaic virus (J. T. Qdell et

(Loron) A yebeads, £ér Shkhpakinyg) 1owhaopesabasr waight
polWHIELRSE aWidd Bn lﬁ,{'gﬁ.indg@hgt range PhaNte £8L! FHQ-
to 3,000 and a molecular weight distribution less than 2.0°
from a feedstream mixture of C; hydrocarbons containing
at least 6% by weight isobutylene in a stirred reaction
zona maintained at a temperature of from =-50°C to +30°C,
which comprisaes: :

{a) injecting HC1l in an amocunt of from 25 to 300
parts by weight per one million parts by waight of said
feedstream mixture into sald feedstream mixture, in the
substantial absence of said organc-aluminum catalyst and
under conditions sufficient i:o substantially completely
react sald injected HCl with iscbutylene, thereby producing
a treated feedstream nixture which contains less than 1.0
rpm free HCl;

(b) simultanaously introducing said treatad
feedstrean mixture and said organo-aluminum chloride
catalyst as separate streams into said reaction zone;

{c) contacting said introduced treated Zfeedstrean
mixture and said introduced catalyst in the reaction zone
for a time and under conditions sufficient to form a
polymerization reaction mixture containing said polybutene:

(d) withdrawing said polymerization reaction
mixture from said reaction zone; and

(e) recovering said polybutene product from said
withdrawn polymerization reaction mixture.

2. Tha process of claim 1 wherein said catalyst
comprises at least one menber selactad froam the group
consisting of compounds of the formula:
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p 355, 1985), and the pronoter of ribulose diphosphate 5

car boxyl ase/ oxygenase small subunit (R Fluhr et al., Proc. Nat | .
Acad. Sci. U.S.A,, vol.83,"p.2358, 1986). Exanples of "~ sui t abl e 3‘5
term nat or sequence include the pol yadenyl ati on signal of a ;
nopal i ne synthetase (A. Depicker et al., J. Ml. Appl. Gen. ,

vol .1, p.561, 1982) and the pol yadenyl ation signal of an 10 oct opi ne
synthetase (J. Gelen et al., EMBO J., vol.3, p.835 1984).

Accordi ngly, when necessary, a gene on the vector of t he present

i nvention conprises a structural gene and tfie._gene expression

regul atory sequences thereof. The gene, or gene and regul atory
sequences, can be obtai ned by chem cal synthesis or 15 by cl oni ng cDNA
or genom ¢ DNA The vector.of the present invention can be
indirectly I nt roduced into thqngﬁ?ﬂg ](_ca)el I through viruses or
bacteria with whi ch pl ant S are e . Pot rykus Annu. Rev.

Pl ant PHESTALnR R 548 (a togiQuo D¥Azccarby 2{3“3 x1dgh)an fnbegers of
20 sui t abl e ofi fuemsl itmwl2aude caul i fl ower rmsal c Vi rus, gem nivirus,

t obacco npbsaic virus and:s bro?ﬁe”ﬁ?@é&sé"é#‘%hinﬁ"f‘%&%ﬁ said R ?féu;; abl e

bacteria I ncl ude Agro acteri her'el naf
referred to as ROUPFhEFS heanched gr straight ghalsed alkyl hﬁ?%’!ﬂgeﬁ‘é@ 1
(hereinafter r&bebbecariion axemsA. rhizogenes). 25 Di cot yl edonous

plants are generally knon | anRepkBbel oo Weidin 3 wherdii® B %' Grdlp ' °

genus Agrobacterl unl Recent
comprises Cy to c4 alkyl.

5. The process of claim 3 wherein said catalyst
comprises at least one umember selacted from the group
conslsting of (CHz)AlCl,, (CH3)aAlCLl,
C2H5AL1CLl;, (CaH5)2A1Cl, (CH3)3CEAlCl,,
[(CHs)zCH]gllﬂl, (C3H7)ALC1,,
(C3Hy)2AlCl, CE3CH(CH;)AlCl,,
[CH3CH(CH3)]pAlCl, (CEH3)zCAlcCcl,
[{(CH3)3C]laAC1, CgH33A1CY,;, CgHjy13ALlCl,,
and Cq0oH3121C1,.

6. The process of any of claims } to 5 wherein
there is employed from 0.001 to 0.008 moles of ethyl
alupinun dichloride catalyst per mole of said iscbutylene.

7. The process of clain 6 wherein the ethyl
aluminum dichloride catalyst is added in an amount of from
0.0023 to 0.006 moles per mole of said isobutylena.

8. The process of any of claims 1 to 7 wherein
the ethyl aluminum dichloride and HCl are added in a wt:wt
ratio of from 1 to 4.

9. The procass of any of clalms 1 to 8 wherein
the pelybutene product has a molecular weight distribution
of from 1.80 to 1.90.

10. The process of any of claims 1 to 9 wherein
the polybutene has an M, of from %00 to 2,500.

11. The process of any of claiws 1 to 10 whasrein
the temperature range is from -15'C to +15°C, praeferably
-5°'C ta +15°C.

e
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PCT/ JP95/ 02283
pl ants by the
reported (for

WD 96/ 15252

I ntroduction of genes into the nonocotyl edonous

infection of these plants with them'has al so been
exanple, in International Laid-Cpen No. WO 94/009

w3

The vector of the present invention can be directly 5 I ntroduced into
the plant cell by physical and chem cal nethods such as a

m croi njection, an el ectroporation, a polyethyl ene gl ycol method, a
fusi on method and a hi gh-speed ballistic penetration (1. Potrykus,
Annu. Rev. Plant Physiol. Plant Mol. - 3Piol., vol.42, p.205  1991).
Since the general indirect 10 I ntroduction nethod using the genus

Aggr obact eri um cannot be applied to many of the nonocotyl edonous

pl ants and the
infection with
i ntroducti on net
The vector for
limted as Iong
sati sfi ed. For
into the plant c

di cotyl edonous plants which are resistant to

Agi phactkg Imcdsaeoébaﬁf n&i@ﬁ&d d%ﬁ% wherein
ho t f t
L3818 reacripn JerePraciad 15, o ¢ L&e% enk reigran cul ar | y

as the retf rerlmt:srudesshefpmeat claims 1 itovaRt whereis

el he ]YeCt or

4. A continuous process £or preparing low
molecular waeight polybutene having an H,, in the
range of from 700 to 3,000 and a nolecular welght
distribution less than 2.0 from a feedstream mixturs of
Ca hydrocarbons containing at least 6% by weight
isobutylene in a stirred reaction zone naintained at a
temperaturse of -15°'C to +15°C, wvhich couprises:

{a) injecting HC1 in an amount of from about 25 to
300 parts by weight per one nillion parts by weight of said
feedstrean mixture into said feedstream mixture, in the
substantial absence of said organo-aluminum catalyst and

"under conditions sufficient to substantially complately

react said injected HCl with iscbutylene, thereby producing
a treated feedstream mixture which contains not greater
than about 1.0 ppm free HCl:

(b) simultanecusly continuously introduecing said
treated feedstrean nixture and said organo-aluminum
chloride catalyst as separate streams into said reaction
zZone;

{¢) contacting said introduced treated feedstream
nixture and said introduced ocatalyst in the reaction zone
for a time and undaer conditions sufficient to form a
polymerization reaction mixture containing said polybutene;

(d) continucusly withdrawing said polymerization
reaction mixture from said reaction zone:; and
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Ti vector or a virus vector. Exanples of the Ti vector for use 20 I n

t he present invention include Binl9 (M Bevan et al., Nucl ei c o~
Acids Res., .vol 12, p.8711, ~1984), pRAL3940 (A. Hoekema ~~ et al., / "y :
Plant Mol. Biol., vol.5, p. 85, 1985), pGA492 and pGA482 (G An, @
Plant Physiol., wvol.81, p.86, 1986), pC2 (C Si noens et aI

Nucl eic Acids Res., vol. 14, p.8073, 1986), 25 pAGS111 (P. van den

El zen et al., Plant Mol. Biol., vol.5, p. 149, 1985), pEND4K ( H.

J. Klee et al., Bio/Technol ogy, - 25 -
WO 96/ 15252 = 34 - pCT/ JP95/ 02283

vol .3, p.637, 1985), pGv831l (R Delaere et al., Nucleic Acids
Res., vol .13, p.4777, 1985), and pMON200 (R T. Fraley et al.

Bi o/ Technol ogy, vol.3, p.629, 1985) Exanpl es of the virus

vector for use in the pr@erﬁ“?%ﬁf‘?oﬁa#ﬁclﬂﬁ’é@bﬁﬁﬁ!‘?fPSV@\“": from spddaic
virus vector (hNitBaraaopadiymerizatidinireactiondaiyture. vol . 310
p.511, 1984), gem n| Vi I usg vect ( YESe €

(London), vol.334. p.179.°1988).° ?’o”n‘é"ﬁou%au‘ifvhla‘im 14 whereld aid

French et al., SéFEﬁE%"’?/OW%PﬂﬁaEm reacfon nixture is m@‘%é’
virus,vector (NaghakaszatslkzXi adand BYR@ Jpolybutene product is recovered

from said guenched polymerization reaction mixture.

1s. The process of claim 14 or claim 15, which
incorporates one or more features as claimed in any ‘of
claims 2 to 13.

17. The process of any of claims 14 to 16 wherelr
the organo-aluminum chldride is added in admixture with
C; hydrocarbons.

18. The process of any of alaims 1 to 17 wherein
the polybutene product has a viscosity of 190 to 250
centistokes at 100°C.
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10 vol . 6, p.307, 1987), and agroinfection vector (N. Ginsley et
al ., Nature (London) vol . 325, p. 177, 1987). However, the

vectors for;usé-in'the present invention are not limted:- theretgsg’
Furthernore, the desired gene for use in the present 15 i nvention\
not particularly limted. The nature of the desired gene itsel T
is not critical to the present invention. Exanpl es of the desired
gene for use in the present invention i ncl ude genes for disease
resi stance (e.g., gene for endotoxin of Bacillus thuringiensis, WO
92/ 20802), herbicide resistance 20 (e.g, nutant acetol actate

synt hase. gene, WD 92/08794), seed = ¥forage protein (e.qg.

glutelin, gene, WD 93/18643) fatty acid synthesis (e.g., acyl-

t hi oest erase gene, WD 92/20236), cell wal | hydrolysis (e.g.

pol ygal act uronase gene (D. Gierson et ‘al ., Nucleic Acids Res.,
vol . 14, p. 8595, 1986)), anthocyanin 25 bi osynthesis (e.g., chal cone
synt hase gene (H J. Reif et al., Mol . Gen. Cenet., vol. 199, p. 208,
1985)), ethyl ene biosynthesis -26 -
WO 96/ 15252 ARSTRACT pCT/ JPY5/ 02283

IMPROVED POLYBUTENE PROCESS

Polybutene is prepared from a nixed C,
hydrocarbon feedstream using an organo-aluyainum/HCL
catalyst system wherein the HCl is introduced separately
into the feedstream to forma organochloride in the
fegdatrean. Polybutene product having a very narrow
molecular weight distribution is obtained over the ¥,
range. of 700 to 3,000. Dispersants derived from this
polybutene axhibit substantially improved performance in
lubricating oil compositions.
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é‘:

(e.g., ACC oxidase gene (A. Slater et al., Plant M. Biol., vol . 5,

p.,137, 1985)); active oxygen-scavenging system (e.g. gl ut at hi one

r éduct ase gene (S. Greer & R**N. Perham . Blochenlstry, vol . 25,

p. 2736, 1986)), and lignin biosynthesis 5 (e.g., pHEnNyl al ani ne

ammoni a-| yase gene, cinnanyl al cohol dehydr ogenase gene, 3?{
o-net hyl t ransf erase gene, cinnamate 4- hydr oxyl ase gene,

4- coumar at e- CoA | i gase gene, cinnanoyl CoA reduct ase gene (A M
Boudet et al., New Phytol., vol. 129, p. 203, 1995)). However, the
desired genes for use in the 10 present invention are not limted

t hereto. Moreover, the host plant for use in the present

invention is not particularly limted. Exanples of herbaceous
plant used as the host plant include tobagco (Tabacum), tomato
(Lycopersicon), sweet potato (Inpoea), powato (§olanunm), carrot 15
(Dacus), lettuce (Lactuca), cauliflower (B #siN8a), cabbage
(Brassica), oilseed rape (Brassica), sunflo;-r Hel i ant hus), sugar
beat (Bela), asparagus (Asparagus), bang Muga), cotton
(Gossypiun), arabidopsis (Arabidopsi (Nbdicago), peas
(Pisum, soybean (A ycine), rice (O a) s end 20 rye
(Secal e). Exanples of arboreous plant used=—y pl ant
i ncl ude popl ar (Populus), eucal ypti (Eucal ypt (Acaci a),
pear (Pyrus), apple (Malus), grape (Vitis), (Jugl ans), plum
(Prunus) , rose (Rosa), and spruce (Picea). ever, the host -

| ants for use in the present igvention
p p grentgon ai

rz\j‘r’,’\ 37

4

y2
/4

2
2 .
Figure 4
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- 27 -

25 not |limted thereto.

In the present invention, the MAI gene is expressed to ek eféo 7 et Hos
inside of the <cell physiological abnormal. Physi ol ogi cal
abnormalities include the production of plant growt h hornone in a
plant cell, with the result that the 5 proliferation and
differentiation of the cell containing the o -MAl..gene...are..confused.. .

abnormal i ti-es. 'For-exanple; an:

to inducerEvasioussi;Aprphologi-cal . ) |
' ! with the api@il doninance déstroyed 2.

aggr egfﬁé@cﬁf'ipﬁlsz.s or.der ed shoot's”

(extrewecshoet y Pibie{liOtp?(’ LG’“ ..... ESP), hairy roo¥’s or the | i-ke, #can-be-: 3%
deri veg 1*:f;,@m?ass.,c_<aijl,l[;_g ‘n‘,p('o L "“‘Wnrch su__cg1 an MAl o ne:i:s:introdudded. This—
i S.f ormed " ‘¢ pdgyd almnor mal  prdl i ferati@gn and:diff.erentsiation of ;

phenot;
the above: .
tissue Fa-
Accordingly, if

“PHént+i-oftetscel L. Thus, this morphol ogi cal |y ‘abnormal = °
mhde.-up..only of the cell containing-this.gene.. zefn/tt :

the vector i s construct ed-usi ng-t-hi-s- gene ds t-hg . ..i

sel ectabl e 15 mar ker gene_together with the desired gene and is

i nt roduced i nto the plaREROHD POLMBUNENE c#Rodrsscul ti vat ed, the

ti ssue nade only of the cell into which the sel ectabl e marker gene
and the desired gene have been introduced can be selected by nerely
visually selecting the rIDrphoI ogi cally abnormal tissue formed 20 from
the plant cell. Thus TRig i Enyetl ¢ erebatés usbl theeliymerizatiod hgf

t ransgenic tiiﬁﬂhﬂt&lbhaﬂboﬁﬁﬁihiﬁd’Ebéﬂ@%rﬁaﬁgi%&derqggﬁg”éggticularly
this invention relates to the production of polybutene;
from a nixed C4 feedstream utilizing an organo-aluminum
chloride-hydrogen chloride co-catalyst systen.

The production of isobutylene polymers from mixed
C4 hydrocarbon feedstreams is generally known in the
art. It is also known to utilize AlCl, as the
p?lymerizatian catalyst in such processes and the prior art
discloses a number or co~catalyst or catalyst bromoters
including hydrogen chloride for use under variou;
conditions in isobutylene polymerization. ‘

Representative disclosures include U.3. Patent No.
2,957,930 which shows the use of 10 to 20% AlCl; catalyst
in the production of polyisobutylena from a C; to ¢
petroleum gas feeddstock with 0.08 to 0.12 percent I-Icl5
relative to AlCl,y, used as a catalyst promoter. Tni::-.
reference noteg that correspondingly small gquantities of
vater vapor or chloroform, which can react with AlCl; to
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such as the addition of the plant cell growth inhibitory subst ance

and the like to a culture nmedium Whereas conventi onal

sel ect abl e nmarker genes, 25 such as NPTI | gene, are not

i nt roduced into plants w thout genetic engi neering t he
VA gene of the present invention is a gene which plants
- 28 - I nherently retain or which is naturally

i ntroduced into plants by infection with bacteria or the like. For
this reason, the safety of that gene product to the human body is
considered to be quite high. 5+« < Further, in the

present invepeleasd hHCWA mepeailso be usedsertRuitisb Patesit i Pa.nuch
that 1t behayesoigtagy ik 74) Naisciosad Nenke/amee R YL ein A LeEr

i
the vector havj ng5 sucb ., Siructure Is introduced into e plant,
the MAI genePPsEtpres by polymepjzation dnjihe REEEEPCEeRE fther #4588¥5 % om DNA
al ong with téemprisimyaki el Dhifid| eompleat o8 Bilgdy, f HOGUenRY &eSalkyDg in

t he it Welrih N?q.g% . S| ' does
not behave iir71 e“gﬁa'l Y. \%o% t iea%riié“r?gv bl e Bjﬁﬁ éf’g?r%%% irnégrgf%%ﬁlenmgp t he
same DNA andthal nPalyisqRutyighet pBA. poeducke Bith e3sgRTEY molecula¥ he sane

s;al ec:jabl e gvéi@tt gdseribotiom mddﬁcm%émdlaxtﬁm té@ferebiza, introduction
of a desired gene aga R a [ | t bl t causes
the multiple intr odug'génQ%%eﬁge%%?%f gglg ¥e1atesa tcoeré‘[ g’#éc%ggn?éf)y
merely changf AFAIRd sBUEY ir S HRPETedf Fo™ hEeedstreagssi FRBPFfl 1% be
inltrodugfad W bputylemosand aABypedtid)Jcafloying a &&h@mgwcawm obrt he

sel ectabl e g t ers r i S .k n vect or
can be repe?ﬁ%&?{gll ea{t}gxé’%%]gr %2%%9 hy&%%qéfnmkﬁg& dtaermc%‘r?ta ig? 9t|s Eg.gm'

Since the | okke opa%/w- fiasteates the addieiom et lfkeke the WONgBRE t hat
is, the | ossfeédt e fonat iaddinfidrincodAiigengl coiuminum chloxdidsualhy

detected, thg,Jd58UQyaRHFd M., SukARAIS, % v) . |
U.S. Patent No. 3,119,884 discloses a series of
vertical column reactors useful for polymerizing
isobutylene and further discloses a ocatalyst comprising
Alcl,; and HCl or a substance which generates HCl. The
catalyst system is described as an acid promoted Al1Cl,
catalyst. In such a system, a reaction between HCl and
AlCl; occurs to form H+alCl,_ which is the species that
initiates polymerization, According to this process, onhe
method of introducing catalysts and reactants is to have
the three materials, i.e., AlCl,, HClL and liquid. feed,
enter the reactor .through the same duct. This necessarily
results in polymerization beginning in the duct line in an
exothermic raaction and the reaction is not controlled by
the refrigeration system of the reactor. Any product
formed under these conditions will have an undesirable low
molecular weight and broad molecular weight distribution.

U.S8. Patent Nos. 3,200,169 and 3,200,170 deal with

the reaction mixture separation methods after
polymerization of propylene or butylene feeds utilizing an
ammonia treatment process. HCl is disclosed in the
. raferences as a suitable catalyst promoter added to the

reaction zone which contains an AlCl; catalyst.
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25  selectable marker gene and containing the desired gene

can be obtained surely and easily. That is, the

cultivation, the visual selection and the separation nmay be
repeated without t he need for any speci al

- 29 - WO 96/ 15252

PCT/ JP95/ 02283 procedure to obtain such a tissue. Further, the
pl ant made up only -of the above-nentioned cell can be obtai ned by
only regenerating the plant fromthe obtained tissue, wthout

havi ng to undergo the crossing &step. Still further, although a
5 transposon is gagd pPeLAHAL Ql, ¥oLesBYVeLd rﬂrge@uédbg@aéj%géysg

el ement has a high transposabi hl t he |Qvent|on can, be suf f
iciently putfd% %ﬂ‘f’("%@gf) neEBafe PRYERe | RRLEBPERL PhpRpLecular welghtsy |

efficient. of from about 200~750 wherein a ERanpl bydggearben mixtureThe

present inVenthqh Phlilnde 1id buHERpieh PYah@f Chbirihl butylehed hgs

fol |l owi ng Exe}‘{gql es, faﬁ thg pr esent |fé/§%éonr%2%ultd not be

construed asFURATAPTIAIRA PR B, © present ang repcted igwi ng

Exanpl es, themuiéxpkeissemish war @luninum chlonidec taadadgsbr tongorm whe

I nstruct i ong. QlecYBheniletr QM nindSon1y £86butsdbhé OPol fumed ! OFhe €t al.

eds., Cold ispcgllaggyfgrr;gorpolymers are separated and thereafter the
resulting reaction mixture is treated with a Friedel-Crafts
catalyst to form a second reaction mixture gontaining
normal butylene polymers. The aluminum chloride in the
first polymerization section is indicated to be added alone
or in combination with promoters, such as alkyl chloride,
e.g., isopropyl chloride.

U.S. Patent No. 3,639,661 relates to processes for
polymerization of isobutylene employing as polymerization
catalysts either a reaction product of titaniunm
tetrafluoride with & chlorine bearing Friedel-Crafts
catalyst which is soluble in iscbutylene or a reaction
product of titanium tetrachloride or boron trichloride with
a fluorine bearing compound whose fluorine atoms are
capable of partly replacing chlorine atoms in the titanium
tetrachloride or boron tetrachloride. It is indicated that
the catalyst can be made in situ by adding the catalyst
components separately to the reaction medium.

U.S. Patent No. 3,991,129 relates to the
production of polybutene employing raecycled reaction
liquid, liquefied butenes and Friledel-Crafts catalyst,
which is stated to be preferably aluminum chloride promoted
with hydrochloric acid gas or its water equivalent. The
catalyst is admixed with the recycle and fresh feed lines
upstream of a static mixer prior to charging to the
polymerization reaction column.
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Labo?atory Press, New York, 1989) or through a manufacturer unl ess

otherw se instructed. EXAMPLE 1

| . Construction of a vector 20 An ipt gene present in
T-DNA of pathogenic A ' tunmef aci ens strain P022 (H. Wabi ko,
Chem cal Regul ation of Plants, vol.24, p.35, 1989 (see Fig. 1))
was cut out with restriction endonucl ease Pstl, and plasm d pl PT1
was obt ai ned by ligating the ipt gene into the Pstl restriction
endonucl ease 25 site of plasmd pUC{ (Ml ecular Coning, 2nd edition,
vol .. 1, 4.10.). _Fromthis :PI asmd,_ an gt gene containing a

nati ve U.S. Patant No. 932,371 rghates a procegs §gr15252

PCT/ JP95/ 02288eparing low mulkovdscesmikin pudtymeespobyprbsingpidopolyingnal was
cut out with [ o] | gapd P pLasm d
of J.sog%.éffﬁg %zt)cil Po%%%%f@ﬁw o %El}%a

pl PT2 was . e 1pt gené | n - Pst |
restriction LFRRFRNG é&?@'—‘?‘aﬁes a& i B PERREEPSL (’Bb1°$| F?B&Y?‘r shbbes,

Takar a Shu20e£ployzldgd an eﬁfmamnmnammorm séatmliyataloptionally gene
and the natl%@ QQLX %@tﬁg& g?lqal pI asm#p? % \A@t;ec? crgani¢9Ut ou

Wth restrictron en onucl eas
halide conmpound. Hyd rogen chloride is disclosed as a

promoter which can comprise from 0.1 o 50 wt. $ of the
total catalyst system. In Example 2, benzoyl chleoride
promoter is added to an isobutylene-isoprene mnonomer
mixture which is then contacted with ethyl aluminum
dichloride (EADC) in a continuous reactor.

U.§8. Patent No. 3,985,822 relates to the
productidn of poly-n-butanes by use of AlCl; promoted
with HC1l but the objective is to zreduce the isobutylene
content of the polymer product.

U.S. Patent No. 3,997,129 discloses polybutylenes
from a Cy te Cg ligquefied refinery stream wherein the

catalyst is solid particles of AlCl, promoted with HCL

gas or its equivalent. This process employs a static mixer
for mixing catalysts and feed prior to cenducting
polymerization.

U.S. Patent Nos. 4,038,474 and 4,033,733 each
relate to ethyl aluminum dichloride - HC1l catalyzed
processes for preparing polymers from a C, olefin-styrene
monomer mixture, which in ‘474 contains at least 203
styrene and which in ‘733 contains divinyl benzene for
partial crosslinking. Examples 4, 5 and 6 of ‘474 describe
procedures in which the C; olefin-styrene monomers are
first blended with HCl1 and a hydrocarbon sgolvent, and then
treated with EADC to effect polymerization.

U.S. Patent No. 4,465,887 relates to a process for
producing butylene polymers having molecular weights of
from about 400-5,000 wherein the feedstream containing
mixed butenes is fractionated to remove recited amounts of

r(r Pl. M’r v?mlT QH._M
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was obtained by ligating the ipt gene into the Smal restriction
endonucl ease site of plasm d pUCL19. Further, the ipt gene 10
inserted into pl PT3 was cut out with restriction endonucl eases
BanH and Sacl, and plasm d pl PT4 was obtained by ligating the
fragment into the BanHl - Sacl restriction endonucl ease sites of

vector plasm d pBlI 121 (obtained from d ontech Co.) which is usef ul
for the gene introduction into a plant. Wen a plant is 15 i nf ected
with A tunefaciens having the plasni d-p¥PT4, a T-DNA regi on which

exi sts bet V\’la@fh'aﬁlzrﬂuaeﬁbte ?ﬁd a‘?ﬁ_fiféﬁ t:ﬁ:adtgbtﬁ &rom the fr"ﬂ'i@ﬂa@in .

appr oxi nat e ing ., eng .an P cones to
be i ntegrat e% T tcgct{]%é'ns f“Sﬁg‘é e’bef Igﬁ?°€9& in the presgmﬁ'l‘ﬁ‘%

pl asmi d pl PTaRn vwekwminumo ghderidet eatm lysd |1'-o POlymeriss diher ishbatybiid JMLO9

strain, and iga Wwes @ep@Sial efbddtion mixtu%@cwﬂamsei:&t Bft HeoBY Treaty
as E. coI i oSit BP- 506

The strat eg;P?g}m{C’%ﬁst?%%t Fﬂﬁeﬁﬁglﬁf‘as}fﬁ%‘p FPPCRY mcludingcmqlcm ly
shown in Mugene®.to This raactigreswmixvireonis 28lashahddiriclldede amp of

the T-DNA r%@@véﬁer@i’é IS OWP1 bRl Polyners ard tHe FufAeacddd 4 and

gl ?nCI rclequ rccar on mix@u%%t e:.s then reacted in a presence of a
catalyst system consisting of aluminum chloeride and a
rromoter to polymerize butylenes in the fraction and form
in a second reaction product mixture containing butylene
polymers having lower molecule weights, e.g., of from
400~900 mnolecular weight. The patent indicates that a
promoter is easential of a second polymerization reaction,
and indicates that typical promoters are isopropyl
chloride, t~butyl chloride, water and hydrogen chloride.
The patent’s promoters are added to the reactor separately
from the aluminum chloride and the first hydrocarbon
reaction mixture containing the unreacted normal butene.

U.5. Patent No. 4,558,170 is directed to a process
for preparation of polyisobutylene from a mixed Ca
hydrocarbon feedstream using an AlCl,y -~ HCl catalyst
system wherein the HCl is introduced separately into the
feedstream, prior to contacting the feedstream with the
AlCl,, to form organochloride in the feedstream, e.g.,
the t-butylchloride is formed by reaction of the HCl1 with
the feadstream’s isobutylene.

Belgium Patent No. 731,006 relates to the
alkylation of aromatic hydrocarbons using .n-butene
polymers, wherein the polymers are produced from a refiner
stream containing n-butene basjically free from iscbutylene
which are polymerized in the presence of aluminum chloride.

European Patent No. 115,635 relates toc a
continuous process for producing polyiscbutylena from
ischutylene feeds, wherein solvents and monomer vaporized
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nati ve pronoter and a native pol yadenyl ati on signal of the ipt
gene itself respectively. 355-P indicates a 35S pronoter of a
caul i fl ower nosaic virus, and Nos-P indicates a pronoter of a

nopal i ne synt het ase gene. T (Fig. 4 or Nos-T (Fig. 5) 5

I ndi cates a pol yadenyl ati on signal of the nopaline synthetase

gene. In this Exanple, as shown in Fig. 5 for the MA
gene as the sel ectable marker gene, the ipt gene which

contri butes to formati on of an ESP by inducing the destruction of
api cal 10 dom nance was used, ard8the NPTI| gene was used as a node
of ~ abbengleshsegolignerizakion Mrdepecydlad Nerbey ofqeeRaqrgs that
pat hogeni c Atctgggf%é]ens reéglns. A plant cell into which this
i pt gene is At FAURRIBERHEASI R A8 ant i ation which is |ed to the

formati on of an ESP tthXsudatent Noer prdd8ci4dndedcribed a progeeki for, which

is a plant hgigpleting benzene, whereid) béhfareXa{®| BonBaced PR a0f @
| I LUS was use mat er sequence of the

caul i f1 ower s ; for_a pro
i pt gene, anggiﬁéﬁte“e +n tlﬁ%t P€358@|°faa%ﬂyF§PF‘6He‘§1 Frtopdane TRE gene
itsel f was uBelyluens titaelfatis bBrepasese. by 2polynerilzingnta onliksd oq, of

pl PT4 into AgeeQstbéki ubhtaining from 2~20 @t.!YEIACELHS Al N jr? 4404
(obt ai ned fr nocul at e(Ll nto 10 m, of_ YEB

li qui d cu|tu$§1¥98§%ﬁngg are ’ta?%‘gﬁ?‘)& "rsngIPSeBPFFE‘er i CHBELNELPRAEL, 1

g/liter of ypetymerization process using a Friedel-Crafte catalyst such
as aluminum chloride.

U.K. Patent Application 2,001,662A relates to the
preparation of polybutene by polymerization of a Cy
colafin stream over a fixed bed catalyst comprising a Lewis
acid chloride (Al1Cl; being illustrated) intercalated with
graphite, with HCl being added opticnally as a promoter.
The patent discloses that the HCl1 may be added to the
monomer feed before it contacts the catalyst bed.

S Y OF E _PRESE INVE ON

The present invention is considered distinguished
from the foregoing referances in that it produces a
polybutene which 1s especially suitable as the oll soluble
hydrocarbon component of a lubricating oil dispersant based
upon the reaction of polyisobutenyl succinic anhydride with
compounds such as ethylene polyamines and polyols.
Polybutene produced in this invention are characterized by
a narrow molecular weight distribution in the dispersant
molecular weight range, that is, a number average molecular
weight (®,) of about 700 to 3,000. Molecular
waight distribution is used here in its normal sense as a
measure of the breadth of molecular weight distribution and
is defined as the ratio of R, (weight average
molecular weight) to #, (number average molecular
weight). This narrow molecular weight distribution results
in a product having a relatively lower viscosity than
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extract, 1 g/liter of peptone, 5 g/liter of sucrose, and 2-mM 25
MgSO err], pH of 7.2 at 22C (the pH at 22[err]Cis applied to the
foll owi ng unl ess otherwi se instructed)), and was cultivated at
-32 - WD 96/ 15252

PCT/ JP95/ 02283 28[err]Cuntil O)err] was within the range of
from0.4 to 0.6. Then, the culture was centrifuged at 6,900 x g for
10 minutes at 4[err]C to collect the cells. The cells were
suspended in 20 m of 10- mM Tr4 - HCO (pH 8.0), and the suspension

was recentrif 9 4]
Subsequent |y, ccﬁ'T*‘S P%Oducgd t )&l&ettg%\?\é‘rge%ggﬁ%iﬁaéd ﬁédzegg e[zer r]l

of YEB li qui cP’E:uftlht?r eSPHBGi Jflecular “eéﬁett Fad%eus pendPoPIRES R edBas a
cell sol uti oregpscialtlyodeidiagterized inatpeasechnique of addit.z.on olfn a

15-m [1i 11t ergdiubg (IRdey Qu B8 88) £elQBcl&d lg e the eed&ﬁlelam

sol ution for |ntr qQduci n asm d were m xe !?c

pl asmi d pl PT@"!H?B’-'&F‘ﬁeBh nr %ov@tﬂé&’i‘?m%f’gpp{’c‘“alﬂ’ 1 “hicf‘he
mxture was ool qskiay du:lnpbngsidexfs)rsﬁmmut es.an, edbeinals adding HOMNI ch
ad been CoOLE(l dil \Hudkr MELOGEN ddiin' SR di olfler Ho1-gendldlings. The

t hus- cool ed I'on,” together Wt i st and
in a water ba4RISAtSOPES FF@:@%H@% Tﬂﬁ’rﬁ&f&'é- alypdpun dichloride (EADC)
prior to initiation of polymerization are not suitahle in

this inventicn and do not provide the degree of process
control and product quality achieved herein.

In particular, it has been surprisingly found that
the use of organo-aluminum chloride catalyst, instead of
AlCl, as desoribed in U.s. Patent No. 4,558,170, in
combination with HCl pre-addition to the monomers, .provides
a polybutane of still further narrowed molecular weight
distribution, higher catalyst efficiency, higher monomer
conversion, and decreased light ends by-product make, as
compared to product obtained in use of H,0/AlCl, or
E,O/EADC as a promcter/catalyst system.

RIEF DESCRIPT OF THE ACCOMPANYING DRAW

Figure 1 is a schemmatic illustration of one
embodiment of the process the present invention.

DETAYIED b RIPTION OF THE INVENTION

In accordance with the present invention there has
been discovered a process for preparing low molecular
weight polybutene having an B, in the range of
about 700 to about 3,000 (and preferably from about 900 to
2,500), and a molecular weight distribution less than
about 2.0 from a feaedstream mixture of C; hydrocarbons
containing at least about 6% by weight isobutylene in a
stirred reaction zone maintained at a teinperatura of about

e ———
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750 [err]l of YEB liquid culture nmedium were added thereto, and the

m xed solution was cultivated at 29[err]C for 1 hour while being

shaken. This cell solution was spread on YEB agar culture medi um
(containing 1.2 w v% agar and the sane ingredients as 20 t hose of the

above-nentioned culture nmedium to which 50

ng/liter of kananycin

wer e added, and cultivated at 28[err]C for 2 days. The

t hus- obtai ned cell colonies were inoculated into YEB liquid
culture nmediumand further cultivated. Thereafter, the pl asm d
was extracted fromthe cells by an al kali 8nEt hod, and 25 cl eaved with

restricti on erdomocheasan-est lwnidandonprds&soRl .(a) injectihe HbLs4akbai ned

fragnents of

- 33 -

the %@%%gﬁﬂ%yﬁd&?ymomt of from about 25 to 200

PCT/ JP95/ 0228Barts by weighfgpessonge Riilden: Amdse ks vaight tofiashe
confirnmed thaEehBetream mnizxplwem dn phdldsub@santDal odbeetice O fhe

t unef aci ens

from Agr obact er uminto a
t obacco (Ni coﬁP&ﬁ%ﬁ%ﬁbHcﬁ“mP“talY ¥2Ack thecipipgked, HCGL ‘f%ﬁ‘écco

nmeans

this

8hd-atunipun chBePIO¢ and under &L&%chmg QU0 B! PT4

yeedetyean Moremers, thereby producing a treated feedstreanm
nixture which contains not greater than about 1.0 ppm free
HCl: (b} intreducing the treated feedstream mnixture and
the organo-eiluminum chloride catalyst as separate streams
into the raeaction zone; {c) contacting the introduced
treated feedstream nmixtura and the introduced catalyst in
the reaction zone for a time and under conditions
sufficient to form a polymerization reaction mixture
containing the polybutene; (d) withdrawing the
polymerization reaction mixture from the reaction zone:
and (e} recovering the polybutene product from said
withdrawn polymerization reaction mixture. The polybutenes
can be recoverad from tha reaction mixture by guenching the
withdrawn reaction mixture with agueous alkali and
sapai-atinq therefrom polybutenes product, which can then be
stripped of unreacted C,; hydrocarbons and polybutenes
below H, of 300 sufficiently to provide less than
25 wt. % polybutene below H, of 500 in the final
product,

The feedstock for the process of this invention
comprises a mixture of pressure liquefied C4 hydrocarbons
(such as catalytic cracked C, oxr steam cracked C4
fractions) which comprise at least about 6%, up to about
50% isobutylene together with butene~l, c¢is- and
trans-butene-2, n-butanae, isobutane and less than about 1%
butadiene. The preferred C, feedstream is derived from
refinery catalytic or steam cracking and contains from
about 6-45% by weight iscbutylene, from about 25-35%
saturated butanes and from about 15-50% 1- and 2-butenes.
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ot herw se indicated) grown in a greenhouse were dipped in al v/ v%
sodi um hypochl orite aqueous solution for sterilization, and washed

three times with sterile water. Then, the mdrib of 10 the | eaf was
renoved to formleaf discs of approximately 8 nmm square. The
t hus- obt ai ned | eaf discs were then dipped for approxi mately 1
mnute in a cell suspension of A tunefaciens strain LBA4404
i ntroduced pl PT4 in the above-described step |1, and was infected
therewith (which suspension was diluted with 15 a sterilized water at
OD[ err]=0.25 after the overnight cultiva®ion in YEB liquid

culture nedirug) ¢, ThPodi8t8Ciotther cBhan dii$Gbutylene fifStidiiias Ofhe @
sterilized %ﬁgagﬁonp%%iu& oanger;q,ve amén-criticale)g[spfecé:e ‘I'\;B B’Q’aﬁ

suspenS| on.
cul ture nmedi iyentionyr Zhe jechnbylene qansent pf the fapdstork showid
vol . 15, p. 4780t hgfiaviepr dulllcseXdwatabdut s//w% % of theafiddstw@am, added

back of the Leal Taciad iotardedgifestl prereranyfP SRR, ("¢,
25[err] C in fuee I"ifgrﬁz (éﬁ'Flt i1k § gpnﬁﬁmlnants (@@l antmexrgaptams) i ssue
and a plant sefe eomdwgpedaynded kbeagpm2b. subBMREVALBVELs a8 skdght ening
condi tions Ml G354 mdbC ¥ Caagrae of "SLEUELEMN in HIE phUYSaCHId T Vated
products of this invention, and the low S levels are
desired to avoid undesired side-reactions with the monouer,
polymer and catalyst components, and to avoid the need to
rasort to added expense and technical difficulties in
removing the sulfur contaminanta from the polymers thereby
formed. Further, the C,; feedstream is preferably
.substantially anhydrous, that it, contains less than about
0.05 wt® water, more preferably less than about 300 wppm
water, based on the C; monomers in the faedstrean, It
has been found that water, which can be typically present
in catalytically cracked or steam cracked C4 streams, is
not an effective co~catalyst in the manufacture of the '
pelybutene polymers of the present inventic;n employing the
organo-aluminum catalyst/HCl pre-reacted cocatalyst systens
in the present invention. Rather, such excess amounts of
water are undesired due to side-reactions of the water with
the organo-aluminum catalyst which decrease the effective
catalyst concentration in the reacter, and do not offer any
offsetting enhancement in the rate of polymerization or in
any observed Polymer performance property.

The drying of the C, feedstream can be
accomplished by contacting the stream with a dessicant
which is substantially nonreactive with any organic
component of the stream, such as CaCl,, molecular sieves
(e.g., mol sieves 3A and 13X from Linde Division, Union
Carbide), and the like. The drying of the feedstream can
b'a @ffacted in one or more vessels containing a solid
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WO 96/ 15252 PCT/ JP95/ 02283
transplanted into hornone-free M agar culture nedium

containing only 500 ng/liter of carbenicillin, and the

cultivation was continued. As a result, 22 adventitious shoots wer e
redi fferenti at ed. These .adventitious shoots were 5 separ at ed
and further cultivated in a culture nedi um having the

above-nenti oned conposition to obtain 6 ESP |ines. These ESP | i nes
were subcultured in the sanme culture Nﬁ?l um every nonth, and were
subcul tured in hornone-free Ms agar cutfture medi um not cont ai ni ng

carbeni ci | |dasséeand! thueugh3 whdehhsCaf feedsitrer® is passed,orand After
the proli f%@éﬁﬂ&ﬂ%ﬁ%@hﬁﬂﬁl#@é&%.ﬂ@: separate OREAJMSd ardahgsd for

kananycin rgsi sta e and carried out | V.
Anal ysi s of*™h PBH R o Wﬁ:’gﬁq 3 g e m&?ﬂ Lo any YeR§dued 15

A. Test forfﬂmbard&amcnam drmartde continuous practige 6f E&Re| prnesessbt ai ned
in the abovge 483G" k REEnEIAR Il were cultivated as such w thout

form | eaf discs  The Gy tesfel ce Ralatained At aneehielott ained

| eaf di scs px@Bsure wor bel Hidl buids fagar both t im ethwe dtaawtpt dplét tand of

benzyl aE%laﬁdex&xfm/iﬁée% ak Eﬁér}emmaée%sra&%& ¢ acid

were hif 34 tehelel contal iing. 200, /L e, of Kanamyel ., ) After
cooling means (e.g., providing cooling coils within the
reactor; cooling the external surfaces of the reactor:
withdrawing a portion of the reaction mixture from the
reaction zone tec an external cooler and recycling it to the
reaction zone; etc.) being used to maintain the reaction at
these temperatures in view of the exothermic nature of the
reaction. Preferred reaction temperatures are from about
=15°C to +15°C and most preferred from about «=5°C to
+15°C. Generally, relatively Hhigher tempaeratures tend to
produce relatively low molecular weight polymer. Raaction
pressures are generally from about 100 ta 600 kPa, and more
typically from about 200 to 400 kPa.

The process of the present invention employs
either a tubular reactor or a stirred reactor (preferably a
continuous type stirred reactor) baving two separate inlet
means for intreduction of C, feedstream and the
organo-aluminum chloride catalyst, the latter being added
alone or in admixture with a diluent or solvent which is
substantially inart undexr the premixing and polymerization
conditions. Useful diluents include liquid saturated
hydrocarbons, such as n-butane, isobutane or mixturas of
saturated butanes.

The feedstream inlet means (e.g., a conduit) s
fitted with a device for injection (preferably for
coentinuous injection) of HC1 (praefarably gaseous HC)
co-catalyst into the C, feedstream at a pPint prior to
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cultivation in this kananmyci n containing culture mediumfor 1
nonth, the formation of ESP |ines was al so observed on the |l eaf 25
di scs obtained fromthese ESP |ines.

- 35 - . WD 96/ 15252

PCT/ JP95/ 02283 B. PCR anal ysis Chr onosonal
DNAs were extracted fromall of the 6 ESP | i nes obtained in the
above-described step Il1l, and the genes i ntroduced thereinto were
anal yzed by the PCR net hod. 5 - 11 - The chronmosomal DNA was

Eﬁ ;? ,Ct :Sprg’%?ﬁgslﬁP%‘?tygeoWhgcieﬁéﬁéé@%QBSSggI%g‘?& AéBpT%tch ﬂénESP was
ground in | khei ¢4nitecdysreani syfiichentlyd swradvance of thandepesore, and
suspended i gpbrl £8f pRritl f AibdtanBi 21y Conp1ebd reacti¥l® 6FABhe mel
(hexadecyl tr1 nmet hyl rmgn um brom Si,e) L1 é-M Na(%l 0.2 v/ v%
[err]-merca f‘oe‘i‘?%n pe §EFWED‘FE, b 186- PHYSk0 PYARE to the g ())
whi ch had bpehyheximatian epetidrC. zonelhi TheuBPRNss Obelixsred to react

with the isobutylene to form t-butyl chloride in the

resulting treated feadstream mixture. Other organo

chlorides can also be formed, principally a 2-chlorcbutane

from reaction with the 1~ and 2-butenes of the monomer

feedstream. The concentration of free HCl in the treated

feedstream mixture at the point of reactor entry should

therefore be not greater than about 1.0 ppm (parts per

million) or less in order to achieve the advantage of the

invention. The concentration of the HCl1 can be determined

by conventional means, for example by analyzing the

feedstream for organic chlorides and fraee HCl using a gas

chromatograph equipped with a Hall detectoy. The rate of

mixing (and, hence, redction) Of the monomers and the HCL

c¢an be conveniently .enhanced by use of an in-line static

{kinetic) nmixar in the feedstreanm condult downstream of the

HCl injection point. (Alternatively, or in addition, the

HC1 can be added to the C, feedstream prior to an in-line

indirect heat exchanger to aid in mixing the HCl1l and the

nonomers prior to the reactor by means of the turbulence

generated in passing therethough.) To further enhance the

rate of mixing of the HCl and monomers, the mixture of the

HCl and the €, feedstream is preferably maintained at a

tenperature of from at least about 5 °C, e.g., from about 5

to 70 °*C.

Preferably, the organo-aluminum chloride catalyst
iz not admixed with the ¢, feedstream prior to, or
during, the injection of the HCl (and preferably is not
admixea with the ¢4 monomer containing stream prior to
the charging of the treated feedstream mixture inte the
reactor); otherwise uncontrolled, exothermic polymerization
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heated at 60[err]C for from30 to 60 m nutes while being gently
shaken, and was then cooled to roomtenperature. To this 15

suspension a m xture of chloroform and isoanyl alcohol (24:1) at
an equal volune was added, and these were gently m xed. Then, the
m xture was centrifuged at 1,600 x g for 5 mnutes to recover a
supernatant. Subsequently, 2/3 volune of isopropyl al cohol was
added to the supernatant, and these were gently 20 m xed again. The
m xture was allowed to stand on ice for 10 mnutes to precipitate
the chronosomal DNA. This chronosomal= 12 - DNA was col | ected by

centrifugati 3t b Gﬁgheg_ eliOinifss extremd fddRires el HiakenO! (Rehed

chr onosonal

was she 1th 70 v/ v% et hanol , thep vacuyumdri ed,
and di ssol vedSi MG’G‘V{?‘EFPW%F panixgura at(éorﬁoﬁ’ﬁpfﬁfﬂ uig_ gﬁ&??’i el “and

1- mM EDTA) .
96/ 15252
Meanwhi | e,

coupl e of pr itk sTE8

which polymerization proceeds.} 0Of coursejcthe extent of

. such undesired —polymerization wilPClasP95a82e83ing on
|r:1morder ggldet egret%eym %e PC%P' % 2

a DNA synt hesieaetof fmmeastiionegomsy. Applied Bi osystens Co.).
they were binding todRgrigRiopgNe € treated feedstream mixture,

containing the ¢, monomers and the pre-reacted HCl, is
preferably added (preferably continuously) to the reactor
with organo-aluminum chloride catalyst being introducad
into the reaction mixture through a separate inlet.

The procass of this invention can be practiced in
a batchwise, semi-continuous or (as is preferred) in a
continuous mnanner. Praferably, the treated feedstream
mixture, containing the C; wonomers and the pre-reacted
HC1l, and the organo-aluminum chloride catalyst streams are
added to the reacticn zone substantially simultanecusly, at
a rate sufficient to maintaim the selected ratio of the
monomers and organo-aluminum catalyst in the liguid
reaction mixture. However, it is also possible to add
these streams in a stagewise manner to a ligquid reaction
mixture.

Polymerization occurs in an exothermic reaction by
contacting the two incoming streams in a cooled reactor
with reactor temperature, preferably maintained at about
=-15°C to +15°C. For a continucus-type stirred reactor,
average reactant residence time will generally be about 10
to 45 minutes. There will generally be employed 0.001 to
0.008 moles (preferably from about 0.002 to 0.006 moles) of
organo~aluminum catalyst per mole of isobutylene charged in
the feedstream and from about 25 to 300 ppm by weight (and
preferably from about 50 to 150 ppm by weight) of HCl
co~catalyst per part by weight of ¢, feedstream.
Generally, the organo-aluminum chloride catalyst and
HCl-cocatalyst will be employed in a ratio of from about 1

)

ARk | 3P‘i°de°|} E&q‘te?geﬁgé&t"\we °“tgid°sﬁﬁgggg’edaby

When
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5 di stance between the two priners becane approxi mately 800 bp.

To anplify the ipt gene, 1 [err]g of the extracted chronosonal DNA

was dissolved in 50 [err]l of a m xed solution containing 0.2 [err] M of
these prinmers, 10-mM Tris-HO (pH of 8.8 at 25[err]C), 50-mM KO,
1.5-mMMd [err], 1 wWv% Triton X-100, 0.1-nmM dNTP and 1.25 units 10

of Taq pol ynerase (obtained from CETUS CO. ). After the m xture was
heated at 94[err]C for 1.5 mnutes; a three-part heating cycle,

nanely at 94[err]C for 1 mnute, at 55.[§§r].Cfor 2 mnutes and at 72[err]C

for 3 mnuteg ted for . a tot f, .30, .tinme t he
reaction. V\% Y'E%g" gﬁ‘&n RF%?%E”@’%?&%F%?&% g gp{i% ¥ par'%ﬁgar ose
gel el ect rorihbrwsﬁiﬁ.oad@tmet preferaiulic fagm @boukpl.s to 2.7 wﬂz—:s in the

gg(r) olr)msorral BNAVRY ghlke agp! tﬁécaiﬁgﬁ'ﬁoaﬁlhﬂ.ﬁn&@n&xﬁlzride catal | ma}g ely
p s_ar 0 | c ear from
Fi g. parg bghgaé%‘:lqnfg&el ghi ?Oﬁﬁé’i&éﬁg(ﬁq%ﬁ%’ﬁg ﬁﬁt%‘f’i ) 800 bp was
20 observed in afh2otrgano-glEspaun ¢hlgtiide @sefut ial the mhwmmeuson

the left si C@f'ﬂﬂi@alﬁvéﬂi@idrﬁr@&nﬁhﬁ%eha%Qs 1adf3itC hnda s o*aaad of the

I ngr edi entsgete e? hereafter referred to as the "ban t he
el ect rophor e ﬁ DNA si ze nmarker.

COVPARATI VE EXAMPLE (R) 251 (C1) 4., The anal ysis was conducted with

respect to Mh@WOASR is ¢, ¥hi &), hagapscaltiyy tandfx f%maﬂg Biedgdz and
wer e obt ai ned from 1 0 37

from 1 to 2, R can comprise branched’ ar straight
chained alkyl, cycloalkyl, arxryl, alkaryl, aralkyl, alkenyl,
and alkynyl, and hydrocarbyl (e.g., Cq4 to Cy,4)
substituted derivatives thereof. When R is alkyl, the
alkyl group can contain from 1 to 20, preferably from 1 to
1¢, and most preferably from 1 to 4, carbon atoms.
Illustrative of such alkyl groups are methyl, ethyl,
is¢opropyl, propyl, n~butyl, iscbutyl, tertbutyl, pentyl,
hexyl; heptyl, octyl, nenyl, decyl, dodaecyl, tridecyl,
tetradecyl, octadecyl and the like. When R is alkenyl, the
alkenyl group <an contain from 2 to 20, preferably from 2
to 10, and most preferably from 2 to 4, carbon atoms.
Illustrative of such alkenyl groups ethenyl, isopropenyl,
propenyl, n-butenyl, ischbutenyl, tertbutenyl, pentenyl,
hexenyl, heptenyl, octenyl, nonenyl, decenyl, dodacenyl,
tridecenyl, tetradecenyl, octadecenyl and the like. When R
is 'alkynyl, the alkynyl group can c¢ontain from 2 to 20,
preferably from 2 to 10, and most preferably from 2 to 4,
carbon _atoms. Illustrative of such alkynyl groups are
athynyl, isopropynyl, propynyl, n-butynyl, 4isobutynyl,
tertbutynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl,
decynyl, dodecynyl, tridecynyl, tetradecynyl, octadecynyl
and the like. When R is aryl, the aryl group can contain
from 6 to 10 carbon atoms. Illustrative of such aryl groups
are phenyl, naphthyl and the like. When R is alkaryl, the
alkaryl group can contain from 7 to 20, preferably from 7

——
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VO 96/ 15252 PCT/ JP95/ 02283
the adventitious shoots redifferentiated fromthe A

tumefaci ens-infected leaf in step Il of Exanple 1. That is, at
the time the 22 adventitious shoots were cultivated and the 6 ESP
lines were selected in step Il of Exanple 1, those 5 show ng

nor phol ogi cal |y normal shoots (hereinafter referred to as
"non-ESP") were also freed fromA. tunefaciens and subjected to
the test for kananycin resistance in thi same nmanner as in st eps
11 and 1V of Exanple 1. Further, the™9 fflon- ESP i nes wer e

subj ect ed t FPCREan@ni enstheﬁerabWt frems@edio tP .t hesxbonl Oatoms.non- ESP
lines, the |m\afushrosidal dformche kmaaﬁyml RreuPedi M@0 tolyl, xyigdlture

e 2k, et R, etV BRES, Udf tne ppe. g@gox'ggte'y 3
fragment of%ﬁﬂ%ﬂ%&w&ﬁ%ﬁya@@iﬂﬁivmrﬂﬁp can contabvefrofe Horeserde of the
i pt gene wagprederdBlecreshnin wym;r aid most tﬁi@fé?éiweﬂ-dﬂd e dd 18S-
Bspeetyts M FEE LIRS N0 D 1 efitert groups are
benzyl, athylhanzyl phenylhexyl, naphthylhexyl, and the
like. When R is cyecloalkyl, the cycloalkyl group can
contain from 3 to 20, preferably from 3 to 10, and most
preferably from 3 to 4, carbon atoms. Illustrative of such
cycloalkyl groups are cylcopropyl, cyclabutyl,'cyclopentyl,
cyclohexyl, ecycloheptyl, cyclooctyl, cyclononyl,
cyclodecyl, cyclododecyl, c¢yclotridacyl, cyclotetradecyl,
cyclooctadecyl and the like. Illustrative of
hydrocarbyl-substituted derivatives of the foregoing groups
are 2-ethylcyclohexyl, cyclopropylphenyl, phenylcylohexyl,
and the like.

Illustrative of useful organo-aluminum chlorides
are (CH3)AlCl,, (CH3)pAlcCl, C,HgAlCl,,
(CaHg5) aA1C1l, (CH4),CHAlCl,, [(CH4),CH]AlCl,
(C3Hy)ALCl,, (C3Hq),AlCl, CHRCH(CH,)AlCL,,
[CH;CH(CH3) 13A1C1, (CH,)3CALCY, [(CH,)3C]aAlCE,
CgHy3A1C1l,;, CgH,3A1C1,, CipHs1AlCl,, and
mixtures thereof. Especlally preferred are
CaHgAlCl,, (CoHg),AlCl and mixtures thereof.
Preferred are organo~aluminum chloride catalysts which are
liquids under the reaction conditions.

The polybutene prepared in accordance with this
invention generally sontain an average of sbout 1 double
bond per polymer chain and up to about 10 percent of the
polymer chains may be saturated.

Referring now to Figure 1 wherein one embodiment
of the process of this invention is illustrated, a ¢,
feedstream 2 is passed through a drying zone 10 for removal
of water (e.g., using Cacl,). The dried ¢; stream 11
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Plasm d pHSG398 (obtai ned from Takara Shuzo Co., Ltd.) 20 was di gested

wth restriction endonucl ease BanmH . The cohesive termni produced
by the digestion were changed into bl unt-ended termini with T4ADNA
pol ynerase | (large subunit), and plasmd pNPI 100 was obt ai ned by
ligating these termni. That is, the pNPI 100 was the pHSG398
losing the BanH restriction 25 endonucl ease site. Meanwhile,

pl asm d pCKRO7 (T.lzawa et al., Mol . ‘Gen. Cenet., vol.227, p.391
1991) was digested with - 38 -

W09/ 15252 - 15 - PCT/ JP95/ 02283

restriction gndeRisy f&t Ehroﬁbﬁnsﬂ%ﬁhﬁchgﬁta éﬁ?éli&d@é 12 for Cut
out, and i nsertggﬁjﬁnt 0 .t he Pstl stricti otn engxonug ? SI te of

t he pNPI 100 $9° Bl 2 d ﬁﬂ; ybean eslired  xege&daty, from
the plasmd fgﬁmm-r uBCkdgas i$ intrBdamgde ¢iaacoadhit! dweintwsai c
virus 35S prwnaqatanﬂla%ﬁsoéream of es&en%A jked ot her ghnQy we&sa%% out

S 0 S R ot I8 ol T dpter

bl unt - ended 2&x nthe Wireh HACONAontant of pthe ntheseintrodndedheekdagient was

inserted I N ide o Rekbribed above. Liquid organo-aluminum catalyst
(e.g., ethyl aluminum dichloride} is introduced into
reactor 20 via a separate conduit 18. A portion of the
liquid reaction medium is withdrawn via conduit 22 and
passed to axtaernal heat exchanger 30 via conduit 24 for
cooling of the reaction 1ligquid, and the cooled ligquid is
reintroduced to reactor 20 via conduit 26, to aid in
reaction temperature control. Polymer reaction ligquid is
withdrawn from the reactor 20 via condult 22 and passed to
conduit 28 and introduced into a first water washing zone
40 (to which water is introduced via conduit 42) to gquench
the catalyst. The aquecus and organic layers are allowed
to separate, and the upper aqueous layer is withdrawn via
conduit 44. The washed organic layer containing the
polymer is withdrawn via conduit 46 and passed to an
agqueocus caustic contacting zone 50 for further
neutralization and removal of catalyst residues. Aqueous
caustic is introduced via conduit 52, the separated aquaous
layer is withdrawn via conduit 54, and the treated c;rganic
layer is passed from zone 50 to a second water washing zons
60, for contacting with additional water, introduced via
conduit 62. A sacond aqueous stream 64 is removed and a
second washed organic straam 60 containing the polynmer
which is preferably substantially free of the catalyst
(e.g., as determined by a substantlally neutral pH, and by
an aluminum content of less than about 10 wppm Al) is
withdrawn as stream 66.
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10 restriction endonucl ease site of the plasm d pUCL19 to obtain

plasm d pNPI 101. Fromthis plasm d pNPI 101, the caulifl ower nosai c
virus 35S pronoter and the ipt gene were cut out again W th
restriction endonucl eases Pstl and EcoRlI, and the cohesive term ni
of the fragnment were changed into blunt-ended termni 15 w th TADNA
polynerase |. Further, plasm d pNPI 103 was obtai ned by ligating the
fragnent into the blunt-ended BanHl endonucl ease site of pNPI 102.
That is, in the plasm d pNPI 103, the 35S pronoter and the ipt gene
| i nked thereto existed in t he—~ol@ BalMHI restriction endonucl ease

site within transpospgy Qer s/&(‘ream 66 can thenTth dgalglelsld \gqptor

was obt ai ne cutfi ng ansposon Ac,conf.ai.nin
caul i f| ower ‘g’tﬁ%’rjcl#r’lt' §8§e 70 f“pF&ﬁ"Bf’éa A Caesi p&h %f radﬁ t he
pl asmi d pNPIWGBagted butenes) rast ancoverhead opreduwsds e? Rst The apektowsert i ng

this transpospncds bed passwt Rot N &sénaeatzrahcqneai&pdeaﬂal %@S%&* te of

YegtgoE p! asmegnoval of tgaB | hq]ht po'l'y%e}?-’a ?ragéio%n%tsegnage of ove I\élgld106
product 82. The resulting second bottoms straan 84 can
then be passed to a third distillation zene 90 for ramoval
of water therefrom as a third overhead product 92, if steam
stripping is employed in a prior distillation, toc form the
polymer product stream $4.

It will be understood that reactor 20 and
contacting zones 40, 50 and 68 c¢an be providad with
suitable agitators for mixing of the streams so contacted,
and that the distillationa in zones 70, 80 and 90 can be
accomplished by means known to theose skilled in the art,
employing conventional distillation eguipment and
techniques. The process of this invention can be operated
continuously, or on a batchwise or semi-continuous basis.

The polybutene prepared in accordance with this
invention offars a number of advantages over polybutene
prepared by prior art techniques with respect to these
properties which are important for its use in making
lubricating oil dispersant, typically in a form of the
reaction product of polyisobutenyl succinic anhydride with
polyamihes or polyols.

The significant aspect is that the process of this
invention permits a more precise control of polybutene
production than heretofore possible. In lubricating eil
dispersént technology it is known that a relatively higher
molecular weight polybutene group provides dispersant
additive aexhibkiting better engine performance in terms of
sludge dispersancy and varnish deposit inhibition.
However, conventional techniques for nmanufacturing
polybutene have heretofore been somewhat unsatisfactory,
since the wviscosities of such relatively higher molecular
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This plasm d pNP106 was al so introduced into E. coli JMLO9

strain, and it was deposited in accordance with the Budapest
Treaty as E. coli JMLO9 (pNPI 106) under Deposit No. FERM BP- 5064.
5 The strategy for constructing the plasm d pNPI 106 is
schematically shown in Figs. 7 to 9. A restriction

endonucl ease map of the T-DNA region thereof is shown in Fig. 10.
In Figs. 7 to 9 and 10, the term nal region of transposon Ac is
shown by opposite black triangles, rg§&9cgively. In Fig. 10 10, Ac-P
IS a native pronoter present wthin Ac™" O her synbols are the sane

as those sheehght Riagerialso igicreased proportionais ¥a theamoleewisrg. 10,
this plasmdehgnt, hecidiefeNBausing a AFuhber Selreqiwdb Pei®r Kar ele, and

the NPTII gene..and GU erLl- al,act osi dase ene_as nodel of
the desi recgih@%c}@’\gn Qfﬁe%p\‘_‘)ﬁ\“‘ﬁf of tpggfigﬁ?er Ip)fc’lgﬁcgﬁe reyToh to be
i nt egr at ed problerpiewere due chporfdsoninkerenly broadeRurndkeculdr | pt

gene i s pregeidhtdSdistributibis ¥t Aol tftdduche. t I ASROSOfhd\Cprakdie t he
cell havin substrate to produce

cblue | PEOSEpE AR iR AGYBREAT8 T heogRRESE kiBe NUARRIYARA by
20 det eeeight t Ik sthagnenmarrInusclenul @ Svgight | distrimtismd for
anal ysi s of e @ R@3ehoNeef & Ngiw aid1Bchifr PhédYnt range, résults
I ntroductiopn of pNP110G I.nt ad. t obacco gréqciaypgﬁ;s&s of _a to'bacco
i nto which the 3eRB RES e M2VARE RuEE ALHRT o FETHH B pNPI 106
into a tobaekranidrt saighyr distribution exprbbei product his | kesdth®tl gene
2, generally from about 1.80 to 1,95, and preferably about
1.85 to 1.%0. Preferred polybutenes are those having an
®,, of about 900 to 2,500.

In the process of the present invention, a high
degree of reactor controllability is achieved and the
target specification of molecular weight and molecular
weight distribution which is desired can be met through
monitoring and adjustment of incoming catalyst addition
rate, such as the HCl addition rate ralative to isobutene
content, reactor temperature, residence time, feedstream
introduction rate and the like. These parameters and the
guality of the finished product can be monitored at close
time intervals in the practice of the present invention.
Thus, for a given' polybutene molecular weight desired,
process conditions can be defined which will direct the
process toward the target product.

The process of this invention alsc provides a
number of product quality improvaments in the pelybutene
product which are carried over to the quality of tha
' dispersant additive ultimately produced. It has been
observed in accordance with this invention that ultra
vieclet absorption values for the piroduct are relatively
lower than prior art preoduct. Thege analyses have been
considered a measure of instability in dispersant products,
probably related to the presence of moieties other than
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In the same manner as in steps Il and Il1l of Exanple 1, pNPI 106 was
i ntroduced into A tumefaciens strain LBA4404, and

- 40 - W) 96/ 15252

PCT/ JP95/ 02283 | eaf discs of tobacco were infected with this A
t umef aci ens. The thus-infected tobacco | eaf was cultivated in

hor none-free M5 agar culture medi um  cont ai ni ng 50

ng/liter of acet osyringone, and then in the hornone-free MS agar
culture 5 mediumto which 500 ng/liter of carbenicillin were added.
After two months of such cultivation, B33ESP |ines were

se Sar at ed. pol}gbutene » Alldms eﬂ@Fptddepurm sph at:enl::danlc‘eh accul Ej ure
| s T re medi um
10 contai ﬁﬁ%i%ﬁt@%?‘{sie'?ﬁ?gg? %%%é%%%???%‘? SRRVl i
from anong t it sRoBLREELRCY LRAVUBRGE, SiRCRadto 8RR Sednte yrininize or
shoot s (thoseelumihatee eypeasdived ¢layn ESPsrationaltkelinSquegd Yeommonly
Shoots’ hereid@d!ah) JRiér SebCuelt Wadiglhy ARbFILd Aol iation
approxi mately_t r rrgretl,rresmcngarlsonto e orhar f‘g
in which the %‘?J\c,ﬁi e5e Fﬂﬁtﬁ’ﬁi’é’%ﬁéﬁg‘é %s not observed
Another advantage of the invention is a
significant reduction in the gquantity of so called ®light
ends" in the polybutene product. These are polybutenes in
the undesirable R, range of about 200 to 500. The
process of this invention minimizes the quantity of these
mataerials and the yvield of desired product in the high
molecular, weight range increases accordingly. Products of
this invention will generally contain less than about 35%
by weight of such low molecular weight polybutenes in the
reaction mixture prior to product finishing. After
stripping of volatiles and light ends of R, of
less 300 and balow, the finished product polybutene will
contain .less than 25% by weight of polybutene having .an.
B, belaow 500. The exact amount of acceptabie low
molecular weight polybutene will vary depending on product
viscosity. '
The technique of addition of HC1 to the feedstream
in the absence of organo-aluminum chloride to form a
pre~reacted feedstreanm offers the further advantage of
substantially reducing the presence of chlorinated
polybutene in the finished product. When dJdispsersant
precursor, i.e., polybutene succinic anhydride, is made
from polybutene, any products from the reaction of
chlorinated polybutene are distinctly disadvantageous. Any
polymerization process which permits free HClL to exist in
the reactor has this problem and the present invention
successfully avoids it through use of the pre-reacted
faeedstraanm.

in
Shoot s,

———————
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and in which the influence of the ipt gene appeared to be

decreased. The | eaves of those shoots were subjected to the sane
test for kananycin resistance as conducted in step |IV-A of Exanpl e
1 and the test for the expression of the GUS gene (test 20 for GQUS
activity) based on the nethod of Jefferson et al. The shoot s
obtai ned after the | eaves were cut off were transpl anted I n

hor mone-free MS agar culture nmedium and cul tivated. One nont h

| ater, the shapes were observed to det_ecfg the ability of form ng
the ESPs of the shoots, thus exhibiting,“the expression 25 of the ipt
gene. InThEhe cPgReent dn¥patiionrn Hgh| dnjected intc the

- 41 - feedstreadD ¥ d?Sguickly with iscbutylene to produce

Rosul (s of actBRfTP, CRISFAdS MRiER; Jupem SUSAring ths Faper,

by vector p Riifions as a co-catalyst with organo-aluminum chloride to

Morphol ogy afitftiate the polymerization,Shagé organo-@n@iMehn chloride GUS

éulrr?inflgt im;n :'.Seacting with the t-sz}l chloridrée%oStt%r}?ne ethyl aa un rlxt
trichloride and a t-butyl cation and thersby initiating
polymerization. In contrast to this, when HC1 is used to
promote organo-aluminum chloride, the species H+BtAlCl,
which is formed by reaction between HCl and organo-aluminum
chloride initiates the polymerization. Polymerization in
accordance with the present invention is more efficient and
provides .a degree of process control and product gquality
not obtainable with prior art procedures based upon the use
of organc~aluminum chloride and HC1.

Polybutenas prepared in accordance with this
invention are particularly useful as a feedstock for the
production of improved lubricating oil additives, including
disparsants. One- class of useful additive are the
polybutene~asubstituted mono- and dicarboxylic acilds,
anhydrides and esters which can be made by reaction of the
polybutene with a monocunsaturated mono- or dicarboxylic
acid, anhydride or ester, Such materials can ba made by
conventional methods wherein with a monounsaturated
carboxylic reactant comprising at least one member selected
from the group consisting of (i) monounsaturated c, to
Ci1g dicarboxylic acid (preferably wherein (a) the
carboxyl groups are viecinyl, (i.e. located on adjacent
carbon atoms) and (b) at least one, preferably both, of
said adjacent carbon atoms are part of said mono
unsaturation): (ii) derivatives of (i) such as aphydrides
or ¢y to Cg alcohol derived mono~ or di-esters of (i):
(iii) monocunsaturateqd €y to €44 monocarboxylic acid
wherein the carbon-carbon double bond is conjugated to the
carboxy group, i.e, of the structure
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2: + + ESP
3 + - _ ESP

4 + + ESP 10

5 + - ESP

6 + ESP

7 + + - 20 -~ ESP

8 + 6 nor nal

9 + I+ ESP 15 Conparative
10 - “CmC-i= 3 nor mal Exanpl e 2
11 and (iv) derivatives of (iii) suchnaenef,; to C5 alcohol L
12 r s 1.
In the kanarrym nire5| Fonoe“e" q'r g H;mt " v%&? gﬁkct,ﬁ.o& with {Eé

resistant” zelybutene- the m°¥1ﬁ“i‘lﬁét€95té§ﬂ| Wf ythe. penocunsatusatednd -
i's "inactive" carboxylic reactaht becohes' aaeﬁﬁtedreanm ifed \dudhigle] hat

causes the dophfgagl ghAWhfide becomes a polybutfhe s a1
- 42 - anhydride, and ‘acrylic acid heconas a polybutens

subgtituted propionic acid.

Typically, from about 0.7 to about 4.0 (e.g., 0.8
to 2.6), preferably from about 1.¢ to about 2.0, and most
praferably from about 1.1 to about 1.7 moles of aaid
uonounsaturated carbexylic reactant are charged to the
reactor per mole of polybutene chargad.

Normally, not all of the polybutena reacts with
the monounsaturated carboxylic reactant and the reaction
mixture will contain unfunctionalized polybutene. The
unfuncticnalized polybutene is typically not removed from
the reaction mixture (because such removal is difficult and
would be commercially 'infeasibla) and the product mixture,
stripped of any monounsaturated carboxylic reactant is
employed for further reaction with the amine or alcohol as
described hereinafter to make the dispersant.

' Characterization of the average number of moles of
monounsaturated carboxylic reactant which have reacted per
mole of polybutene chargad to the reaction (whether it has
undergone reaction or not) is defined herein as
functionality. Said functicnality is based upon (i)
deteramination of the saponification number of the resulting
product mixture using potassium hydroxide; and (il) the
nuuber avarage molecular weight of the polybutene charged,
using techniques waell known in the art. Punctionality is
defined solely with raference to the resulting product
mixture. Although the amount of salid unfunctionalized
polybutene contained in the resulting product mixture can
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As is apparent from Table 1, although the |eaf of shoot No. 8 has
kanamycin resistance and GUS activity, an ESP is not formed even if
the shoot is cultivated for 1 nonth. This is presunmably because the
| pt gene that causes the formation of 5 the ESP is present in the
inserted formw thin the transposon Ac in the plasm d pNPI 106.

That is, the ipt gene, which is i ntroduced into the chronosone of

t he tobacco by the infection with the A tunefaciens containing
this plasmd to the tissue and~edbressed at the initial stage of

the tissue cuidisabdemueritly modifiedaf ticr.t Hacrnhsedi o, derreasaichdy

together with oo ﬁ@@hknown in t{l-f'ehaﬂ'*:onsﬂtch %}M@%Egﬁﬂiﬁﬁﬁ' ég % gent

cul tivation. I\/Ean e safre vect nd the
GUS gene aredlter f?%?&rﬁw}ﬁt‘:@' a2Bodte fdnedhcrBoVRay dé‘hﬁottﬁehﬁve
integrally "polybmhb Auphstitutdit ndREbIRPESe Ablibl mwadERiAI® NahRe pl ant

15 chronm , al hough
kanamyci n resi gt nce fl@%éwtﬁééigddlcﬁrbo#‘yllc %°+ EIa‘c'?j':e,\i'alag‘os&s’v
shoots Nos. 3ers ‘&nﬁlr% Rifnded to ref@ﬁetweamﬁp ¥ ¥%R1ngatﬂhﬁé‘-herh| s
means that idttheseusiedgjone such modiFlipatben @S mgene of the genes

introduced by using GR&.RNPLIPO the functionality of the polybutene
substituted mono~ and dicarboxylic acid material will be
typically at least about 0.5, preferably at least about
0.7, and most preferably at least about 0.9 and will vary
typically from about 0.5 to about 2.8 (e.g., 0.6 to 2),
preferably from about 0.8 ts about 1.4, and most praferably
from abhout 0.9 to ahout 1.3,

Exenmplary of such monounsaturated carboxylic
reactants are fumaric acid, itacenic acid, maleic acid,
maleic anhydride, chleromaleic acid, chloromaleic
anhydride, acrylic acid, methaérylic acid, crotonic acid,
cinnamic acid, and lower alkxyl (e.g., C; to ¢4 alkyl)
acid esters of the foregoing, e.g., methyl maleate, ethyl
fumarate, methyl fumarate, etc.

The polybutaene can be resacted with the
monounsaturated carboxylic reactant by a variety of
methods, TFor example, the polybutene can ba firse
halogenated, chlorinated or brominated to about 1 to 8 wt.
%, preferakly 3 to 7 wt. % chlorine, or bromine, based on
the welght of pelybutene, by passing the c¢hlorine or
bromine through the polybutene at a temperature of 60 to
230°C, preferably 110 to 160°C, e.q. 120 to 140°C, for
about 0.5 to 10, preferably 1 to 7 hours. The halogenated
polybutene may then be reacted with sufficient
monounsaturatad carboxylic reactant at 100 to 250°C,
usually about 180°* to 235°C, for about 0.5 to 10, e.g. 3 to
8 hours, so the product obtained will contain the desired
nunber of moles of the monounsaturated carboxylic reactant
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20 I S not expressed. This is considered to be owng to the
erroneous integration that occurred when these genes were

integrated into the plant chronosone. That is, when the gene S

i ntroduced via A tunefaciens containing the plasm d which has t he
structure of pNPI 106 or the like, the T-DNA region, 25 nanely, the
overall inner region between the RB site and the LB site nust be
normal ly integrated into the plant chronosone.

- 43 - WD 96/ 15252

PCT/ JP95/ 02283 However, thigaregion is sonetinmes not conpletely
I nt egr at ed, but h Lel.ent i |Lgcki.n e
portion of HFE mole of ?gterm e@{l@.e&s?;;ogg {Jxﬁ!‘ ﬁpk%%%se$ EhAQngl on of

t he pNPl 106 general typRe &ys gbaughs p’rléantS'l nFehendisosts?8peddfiton to
the LB sites,1¥2,892Accofalvpghys drd | 6tEEOPS dermamtwagﬁo {-.He

erroneous
gene is
aUs
aUS

poypuee S04 LA mohSund\Ern D8R n S RATE LiBrank "G O
nigepd jand oPﬁﬂtt@epl wbd3d egrpiddingothiemineort ¢ sthesthod
nadRIE dlS NOoProteddds i asethdsl tiws eaﬂao;iiaeméwd {heuCHS

chthe
r the
gene is

10 ot QUy&esgd J b 1He5Eo3N0pl £ AN g ACELY] ¥k 4N0E epLol 54851

observed.

e e s s e |

4,234,43%; and in U.K. 1,440,219.

Alternately, the polybutene ana the
monounsaturated carboxylic reactant can be contacted at
elavated temperatura to cause a thermal "ene® reaction to
take place. Thermal "ene" reactions have been heretofore
described in U.S, Patents 3,361,673 and 3,401,118, the
disclosures of which are hereby incorporated hy reference
in their entirety.

Prefarably, the polybutenes used in this invention
contain less than 5 wt$, more preferably less than 2 wtg,
and most preferably less than 1 wtl of a polybutene
fraction comprising polybutene molecules having a molecular
weight of less than about 300, as determined by high
tamperature gel permeation chromatography employing the
correspending polybutene calibration curve. Such preferred
polybutenes have been found to permit the praparation of
reaction products, particularly when employing maleic
anhydride as the unsaturated acid reactant, with deéreased
sediment. In the event the polybutene produced as

. daescribed above contains greater than about 5 wt¥ of such a

low molecular weight polybutane fraction, the polybutene
can be first treated by conventional means to remova the
low molecular welght fraction to the desired level prior to
initiating the ene reaction, and preferably prior to
contacing the polybutene with the selected unsaturated
carboxylic reactant(s). For example, the polybutene can be
heated, preferably with inert gas (e.g., nitrogen)
spripping, at elevated temperature under a reduced presasure
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The phot ograph of shoot No. 2 and No. 8 after one nonth of

cultivation are shown in Figs. 11 and 12. Wth respect to
the | eaf grown fromshoot No. 8 and 15 subjected to the test for
kananmyci n resi stance here, the cultivation was further continued
after the test. Fi ve adventitious shoots were obtained fromthis
| eaf, and these were all non- ESPs. B. PCR analysis 20

On shoots Nos. 1 to 9 in Table 1, after ESP-form ng ability was
observed, the PCR anal ysis was conducted in the same nmanner as in
step I1V-B of Exanple 1 to further exar 1z the presence of the ipt

gene. in the chr [,OV. d st hat %llﬂ! L whi ch
wer e desi gne voggﬁ%oriﬁlnjdgto if'ﬂg W mEg%cular we‘:l ?18&!% é%%ée
respecti vel y‘:%?é"tﬁﬂifl Whdh ¢ F8R tBheRe be re“‘“’ %“‘um |*¥F%‘% ep | V-B
of Exanpl e ltrésthbrtcamsddial Thesgrecise temperature, pressure and

- 44- a ¥ 99{;31?%&11: treatment can vary videly dspending . Bt gene

PCT/ JP95/ 022 rmers were
inserted  such ﬁf‘é’r%'%ﬁ? (3% -the RpdYE “ £879)| Aumbar Everagec@oledilame T- DNA

weight, the amount of the low molecular weight fraction to
be removed and other factors. Generally, a temperature of
from about 60 to 250°C and a pressure of from about 0.1 to
1.0 atmospheres and a time of from about 0.5 to 20 hours
(e.g., 2 to 8 hours) will be sufficient.

In this process, the =zalected polybutene and
ronounsaturated carboxylic reactant and halogen (e.q.,
clhorine gas), whers employed, are contacted for a time and
under conditions effective to form the desired polybutene
substituted mono~ or dicarboxylic acid material.
Generally, the polybutene and monounsaturated carboxylic
reactant will be contacted in a polybutena to unsaturated
carboxylic reactant nmole ratioc usually from about 1:1 to
1:10, and preferably from about 1:1 to 1:5, at an elevated
tenperature, ¢generally from about 120 to 260°C, preferably
from about 160 to 240°C. The mole ratio of halogen to
monounsaturated carboxylic reactant charged will also vary
and will generally range from about 0.5:1 to 4:1, and more
typically from about 0.7:1 to 2:1 (e.g., from about 0.9 to
1.4:1). The reaction will be generally carried out, with
stirring for a time of from about 1 to 20 hours, preferably
from about 2 to 6 hours.

By the use of halcgen, about 865 to 95 wt. % of the
polybuﬁene will normally react with the monounsaturated
carboxylic acid reactant. Upon carrying ocut a thermal
reaction without the use of halogen or a catalyst, then
usually only about 50 to 75 wt. % of the polybutene will
react. Chlorination helps increase the reactivity.
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region of the pNPI 106, a DNA fragnent of approximately 3 kb is

anplified in the PCR Accordingly, the excision of the Ac-ipt 5 gene
conplex from the DNA can be detected wusing this

anplification as an index. The results of the PCR anal ysis
on shoot No. 8 are shown in Fig. 13, in which the val ues indicated
on the left side are the sane as those shown in Figs 6. 10

As is apparent fromthe results, in the chronosonal DNA extracted
from shoot No. 8, the anplification of t DNA fragment of
approximately 3 kb which proves the exci8ron of the Ac-i pt gene

conpl ex i s observed, W®AifAesiredarpleatiadustonrdpromoter for reaptiomgfent of
appr oxi nat el y1R00pBPyRikah el Ve SnbRSuREREQPECod 1 Tarboxdfl il Eréditne i S

not observed., .Thi.s nmeaps that .the ipt ne is.excised frqqmthe
chr onosonal Eﬁ%%heﬁiggsh@oﬁixtﬂ%ﬁ’}éraaﬁt ﬁmm“nsatutrﬁé:eﬁc % ?ffy(s)"éﬁpears.
On the ot her traetankt mueespentacbedhdat stiNospresepcd or absenee 9f the
anplificati omsﬁag?he (@\4. 7 r an1eRtnef) 28K OBk MLl dvedOin thed KéaMABnNOL

O o nAAEt R FIRRT vt DetOtE Spnude, arbEELAR s ™

detected in &z, OF andeAdhr sndsnhckelDgalts (e.g. sNiplagetphacetoriate and

Accordingly, wit ideiaR)sialad ddiallyklst BeS@romotars F#1POIBa &ékedaliliyoene is

still presenty |} dysh 0RO R OlBoukt ot From aboat? 1 £8 5'80A ppm by
weight, based on the mass of the reaction meadium.

The reaction is preferably conducted in the
substantial absence of 0, and wate; (to aveid competing
side reacticns), and to this end can ke conducted in an
atmcspher'e of dry N, gas or other gas inert undaer thae
reaction conditions. The reactants can be charged
separately ox together as a mixture to the reactlion zone,
and the reaction can be carried out continuously,
semi-continuously or batchwise. Although not generally
necessary, the reaction can ba carried out in the presence
of a liduld diluent or solvent, e.g., a hydrocarbon diluent
such as mineral lubricating oil, toluene, xylene,
dichlorobenzene and the like. The polybutene substituted‘
mone= or dicarboxylie aoid material thus formed can be
recoverad from the ligquid reaction nixture, e.g., after
stripping the reaction mixture, if dasirad, with an ineit
gas such as N, to remove unreacted unsaturated carboxylic
reactant., .

Dispersants generally comprise the reaction
product of polybutenyl succinic anhydride or the acid form
thereof with monocamines or polyamines having up to about 30
carbon atoms, having at least one primary or secondary
amine group such as the alkylene polyamines, particularly
the ethylene polyamines, the polyocxyalkylene amines,
aromatic and cycloaliphatic amines, hirdroxyamines,
mono-aliphatic and di-aliphatic substituted amines. Useful
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PCT/ JP95/ 02283 COVPARATI VE EXAMPLE 2

In the cultivation of the A tunefaciens-infected | eaf in step
I1-A of Exanple 2, the 3 non-ESPs redifferentiated along with the
ESPs were separated, and subjected to the test 5 for kananycin

resi stance, the test for GUS activity, visual observation after 1
nonth of cultivation and PCR analysis in t he sane manner as in |

of Exanple 2. The resgl%§ are shown in Table 1. The shoots
obt ai ned from these non-ESPs di d not possess any of the kanamycin

10 resi stdmmeraantac aracmlee: yEarredsPyr Feaelngi peRshydsds dns
the anplifi capslghyati¢ h£ldddlbr agaRNtRe OpohyprtanyintstloriRA0 Aphydride and

B 5 o didctS oS Hhd b 'rAAyBRESRES K2R, n pgoordange
separated 1¥ith ERishpventionr andopyeferred matesHaks cares tiysr
culture © derivedi sfon pPelfobs NRvahy RWeoNBniols gralips %i\@éiz{iﬁ% u;
ii?ir ation, to about® éd)t&!trtgn Sfé’&m% SQ\?&E SasNO%hel%l}ca%% %)51%0?2 al 1 to
alkylene glycols. Also suitable are the polyoxyalkylene
alcahols such a polyoxyethylene alcohols and
poelyocxypropylene alcchols, wmonchydric and polyhydric
phenols and naphthols, ether alcohols and amino alcohols
and the like. Borated derivatives of the foregoing
dispersants are also useful, especially borated nitrogen
eontaining dispersants resulting from boration with boron
oxide, boren halide, boron acids and esters to provide 0.2
to 2.0 wt. 5 boron in the dispersant. Matals and
metal-containing compounds can also form useful dispersants
and these are compounds capable of forming salts with the
polyiscbutenyl succini¢ anhydride or acid ¢of the present
invention and this  includes metals such as the alkali
matals, alkaline earth metals, zinc, cadmium, lead, ocobalt,
nickel, copper, iron, chromjium, magnesium and derivatives
thereof such as oxides, carboxylates, halides, phosphates,
sulfates, carbonates, hydroxides and the like.
Alse useful are Mannich Base condensate
dispersants wherein the polybutenes of this invention are
reacted with a hydroxy-substituted aromatic compound (e.q.
phenol) in an alkylation reaction to form a
polybutene=-substituted hydroxyaromatic conpound. This
polybutene-substituted hydroxyaromatic compound can then be
condensed in a Mannich Base reaction with an amine (e.g.,
any of the mono-~ or polyamines described above) and an
aldehyde (e.g., formaldehyde). Such alkylation and Mannich
Base reactions can be accomplished using any of the
conventional alkylation and Mannich Base condensation
methods.
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whi ch were normal shoots capable of being identified visually, t hat

I's, which exhibited the apical dom nance, were obtained 20 fromthe 2
ESP |i nes. These shoots were separated to transplant in the

cul ture nmedi um havi ng the above-nenti oned conposi tion, then they
were normal |y extended and rooted. O t hese, the individuals
obt ai ned from shoots Nos. 13-1 and 14-1 were subjected to PCR
analysis in the sanme nmanner as in step 25 I1-B of Exanple 2. As a
result, the anplification of a DNA fragnent of approximately 800 bp
was observed in neither shoot - 26 - - 46 -
WO 96/ 15252 Lubricating oil compasitions w1f§“z§€g.5ii922§§tai?

Nos. 13-1 n r 14-

: an at
of appr oxi 'V“?"IE’SN&B a’BT)‘é’beq“\/gg g%o#ﬁ'“&f %é’sés % Based on It vvas
t hus determ:hed ovexalilhevée juhtges thel bemposition. exlubseitbdtion téEl

chr onosonmal g Qid@ﬁéevﬁi’i@.' 2113 Oagntaén °th\Mf[ "ad vﬁéﬁch iy

di sappear ed. he results are shown In g e val ues
i ndi cat ed CRUBRE®AFY APQENLS: tHe PEAWid theiras“?ﬁ%%% mqﬁi’ ¥ig. 6.
Furt her, thfusgiiEsssoswihthe GuUstal detepgpentsawricbactiss metall of the

i ndi vi dual sqobbpkare, T aaWilhRar adaitiRR4SN a#t90bRidants, viscosity
modifiers and the like. Dispersants are conveniantly
packaged and dispensed in the form of solution concentrates
containing about 20 to 50 wt. § dispersant in mineral oils.

The invention is further illustrated by the
following examples (wherein parts are by weight unless
otherwise indicated) which are not to be censidered as
limitative of its scope.

EXAMDPLE 2
A liquid ¢, feedstream composed of 38 wt.%

isobutene, 30 wt.% butene-l,4 wt.% isobutane, 10 wt.%
n-butane, 18 wt.% butene-1 and less than 0.2% butadiens was
dried with CaCl, and then introduced into a reactor fead
line. The moisture content in the feed after drying was
less than 40 ppmn. Anhydrous gaseous HC1l was introduced
inte the feed line in advance of the reactor entry point to
. form a treated feedstream., The amount of HKCl introduced
into thas feed line wasz in the range of S0 to 190 ppm by
weight with average of about 74 ppm HC1L by weight.
Analysis of the treated feedstream showed it te contain
less than 0.1 ppm free HCl1 and showed that t-butylchloride
was the major organo-chloride in the treated feedstream,
which was found to have an overall organc-chloride
concentration of 80 ppm to 280 ppm by weight. The treated
feedstream was added to a continucus stirred reactor at a
rate of about 13.4 cubic meters per hour. The reactor
residence time was naintained at about 30 minutes, the
reactor pressure was maintained at about 2.1 Bar, and the

.
{
H
I

cet Has Been Replaced % o any 1994

i B




10 Fig. 15 shows the state of a normal shoot

differentiated from an ESP. EXAMPLE 4

The | eaf obtained froma shoot which is shown as shoot No. 7 in
Tabl e 1 anong the 9 shoots selected in Exanple 2 was 15 cultivated in
hormone-free MS .agar culture nedium for approximately 1 nonth.
One nornmal shoot was visually selected and separated from 6
adventitious shoots which were redifferentiated fromthe
cultivated |l eaf. This nornmal shoot N Wwas transplanted in a culture
medi um of the above-nentioned 20 coﬁ%osition, then a normal extended

and rooted i ¥A3f8603 hezperaturepwaimecHdaintrainadr att heboiutdi srdual was
subj ect ed t o ERGRlaluminun aliRiiiSr3db N (EAS)S A !ﬁﬂtﬁ@ﬁaﬁéodeﬁ.ysta%ﬁh' -BEAOf
Exanple 2, agd ,g Wt Q&J@P rgr gng%ag,f t'h??‘dl sappear ance of the
fragment of AppToXI TEL |§ 8 BRand“n hBRafRanS BYFHACa¥bene DNA
fragment 25%0lvenk, aper oxPwide| §n 3akdunti tof\eRANEtayuailnds tohat3t ke.&pt gene
had beertmx ot SedebdOiRddift ChRQIBSNEIp BNACR! 988 Wikhallen Ageand had
bC#ZJbQS /02 2§3 rata c r%%:%ggls.r%g ~to the total feed introduction rate.
The polymerization reaction mixture was withdrawn from the
reactor and the catalyst removed by the stepa of water
washing and agqueocus caustic treatment of the washed organic
layer. A caustic treated organic layer was then obtainad
which was subjected to a second water washing step. The
washed organic product was then stripped of unreacted Cy
hydrocarbons and oligomers less than B,=300 to
form a finished polybutene product containing less than 25
wt.% of polybutene of ﬂhnsoo or less.
97% of jisobutene was found converted to
polybutene, and less than 0.1 ppm of free HClL remained in
the raacto; vapor phase. The finished product polybutene
was found to have a number average molecular weight of
about 1300, an average viscosity of 580 to 640 ¢St at 100°C
and a molecular weight distribution of about 1.80 to 1.90.
The stripped light oligomer was about 8 wt.% of the total
finished polybutene product. The residue chleorine in the
finished polybutene product was found to be about 50 ppm,

EXAMPLE 2

The procedure of Example 1 was repeated except
that amount of HC1l introduced 'into the feed line was in .the
range of 150 to 220 ppm by weight with average of about 150
ppm HCl by weight. Analysis of the treated feedstreanm
showed it to contain less than 0.1 ppm free HCl and showed
that t-butylchloride was the major organo-chloride in the
treated feedstream which was found to have an overall .
organo-chloride concentration of 190 ppm to 320 ppm. The
reactor temperature was maintained at about 10°C, the

H
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di sappeared. The results are shown in Fig. 16, in which the

val ues indicated on the left side are the sane as those shown I n
Fig. 6. Furthernore, in the sanme individuals, the

expression of the GUS gene was al so detected. 5

EXAMPLE 5 |. Separation of a site-specific reconbination system
(pSRL systen) from yeast Yeast

(Zygosacchar omyces rouxi i (obt ai netd 28 4 rom I nst itute for

Fer ment ati on S _inocul ate P tpre medi um
(contai ni ng 21%“% 7t%¥°‘fﬁurfeg' é‘%ir ac?Le‘y at d}gutZO # Q‘FA the

pol ypept one, ¥edctor xgaidenceotingcwamcnakntained at m“@/ PPt aingtesy ucose),

and was Cu:ct'm{at eflpat 538{:@:{6:] Gaiﬁraade@omss;mvide an a'h@uuwo[ | £1r BAIKO | Iultlon
was centri u nyt.es err to gol |l ect
the cells (h Fgl f?’g % t‘iwse cg I's V\%n%e@hﬁo‘ €4 0??%?%8 unde%gt*he

condi ti ons) . isahutess afagc dound| §o ke wonverted to uppvhtene, andiless g

sol utl;)n fﬁ”@ﬁ?ﬁ' rmngO ;Zpdv: lb‘lrl Seride r(an remained #h Othe aPfadroy V%% d t
mer capt oet hano P, stand a
25[err] C forP n%%’?ﬁ mﬁ}ﬁﬁﬁuﬁg‘a@ ﬁ:&fi gen ?/Y”“‘“‘"" was t&%‘édtgg‘?@f

cells were thembe| speexage mieqdar weighoof ahowt Rf0d awl agemee
suspended 1 yis@bgdr§olds i Doo(RE 240 cst at 1000, a's{}idlgaZnélaﬂﬁmr of

Zai nol yei s- 20T 1,N SEI T].ON) v%
sor bi t)cl)l and® %iéﬁg%%&ﬁgféh?p EAgﬁgﬁ'én%raﬁ to (iugo th%ﬂ FS V#o st and
at 30[err]C thloineriintdm Sinishedepolybutenis was found to be about

70 pph.

COMPARATIVE EXBMPLES 3=5

The procedure of Example 1 was repeated except
that tha catalyst comprised finely divided AlCl, rather
than EADC, using the zun conditions described in Table I

below.
Table I.

Comparative Comparative Comparative

_Example 3 _Example 4 _Fxample 5
Reactor temp. °C 1to3 5 6 to -2
WE.% AlCl, in feed .08=.67 .08~.67 .08-.67
HCl cocat, ppm in feed 150 100=200 70
Isobutene cenvar., 99 a8
Mocl. wt., R, 1300 900 ~ 350
Mol., wt, distr. (M /H,) 1.90-1.95 1.90-1.95 1.90-1.95
Residue chlorine, ppm ~~ 100 ~~100 —~ 100
Viscosity, ¢St at 100°C 590~640 210 190-247
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PCT/ JP95/ 02283
sol uti on was
returned to room

ect

phenol and
t hus- 5
| sopr opanol

et hanol ,

t he

the cells again. The collected

WD 96/ 15252

t enperature
chl orof orm and then_

cells
resuspended in 1 m of a solution containing 0.2-M Nad ,
EDTA, 5 w v% SDS, 50-nM Tris-HO (pH 8.5),
were added to be 20 ng/m thereto.
allowed to stand at 60[err]C f or

were 25

0.1-M

and Protei nase K

The m xed

1 hour, then

and extracted with a m xture of
¢ b chloroformto purify. To the

obtained supernatant was added in an equal volume of
_ to pra@tiist apgeds TPl Bhitmpruk M, aqmadapSRL. The
m xture was centrifuged at 6,900 x g for 10 mnutes at 4[err]C to
collect the DNA, and the collected DNA was mashed with 70 v/ v%
dis ] | Comp THEX. %0
Usi ng t he t hus- geduden@d DNA  (the m xtureapf the 15-3chronosomal DNA

and the plasm
reconbi nati on

MFasatemﬂMe only
#hi ch was present in

The

(herei nafter recdahuradedobatanegtR syst ent )5%as
PCR net hod. The; aRkagist em consi sts of anR

n=butane ——
butadiene <% 0,2
Total 100
COMPARATIVE EXAMPLES 6«7

sije-specific
iﬁi id pSR1
amplified by the
48«85
6~8
—_0.2
100

The procedure of Example 1 is repeated except that

water,

rather than HC), was employed as co-catalyst.

The

conditiocns of the raaction ara described in Table II.

Table II.
Comparative Comparative
_Example 6  _Examele 7
reactor temp. °*C 10 10
wt.% BADC in feed 0.085 0.082
Hqo0 cocat, ppm in feed 135 100
iscbutene conver., % 83.6 86.6
mol. wt. distr. (¥ /M) — 2.1 — 2.3
residue chlorine, ppm 56 56
g, 1238 2049
Hote:
Feed rate 12 M3/ nr.
Reagtor pressure 2.0 Bar
Residence time about 30 minutes
Catalyst added as a 15% EADC solution in ISOPAR"-L
solvent.
This Sheet Has Been R
i .

T



15 gene which is a reconbi nase gene and a reconbi nati on sequence

Rs, and their DNA sequences have been al ready determ ned (H. Ar ak
et al., J. Ml. Biol., vol.182, p.191, 1985). 1In the pr esent
invention, in order to anplify the R gene, a priner in whi ch an
Xbal restriction endonucl ease site was added to a 5 - 20 posi tion of
22 bases, nanely, 5,596th - 5,617th bases in the sequence of the
pl asm d pSR1l (5" - CCTCTAGAATGCAATTGACCAAGGATACTG 3') and a pri ner
whi ch the Sacl restriction endonucl ease site was added to the

-position of 22 bases, nanely, 4,126th - 4,147th bases in the 25

sequences

of plasnid pSRL (5' - CCGAGCTCFPARTCTTGTCAGGAGGTGTCA-

vvere synt hesi zed tTheisshovan dalta dihestiwtal then singlitaneous improved

ch10949e9@%$§a§2} ?oncentrations and narrower molacula

3),

bCT/JP95/02%§§ cou es of riners eac
conpri si ng ¥ei@H é%?ﬁﬁ¥ib“t1°ﬂg QQ;QXF d,pYs 5B dhey prgsented (o

use. That iAveaféon over tkoswl acwaavedrm:qsedsef ot pthaemmcals)m&:rh t he
t hree of 28 - 2316k @Wﬁ%% oPf of ¢t gsgibd pSRL
wer e replacéétﬁalygt/co ca& 1& gsel restrl%glon e onuclgase site was

i ntroduced number aveungen

whi ch
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further illustrate the improved molecular weight
distribution achieved by the present process compared to an
EADC/water catalyst/co-catalyst system.

Generally the polybutene products produced by the
process of this invention will contain laess than about 100
wppnm, preferably less than about 75 wppm, and most
prefarably less than about 60 wppm chlorine (as Cl).

The principles, preferred embodiments, and modes of
operation of the present invention have been described in
the foregoing specification, The invention which is
J.ntended to be pratected herein, however, is not to be
construed as limited to the particular forms disclosed,
since thase are to bé regarded as illustrative rather than
restrictive. Variations and changes may be made by those
skilled in the art without departing from the spirit of the
invention. '
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the four of 690th - 719th bases of the sequence of the plasmd

pSR1L were replaced and the H ndlll restriction endonucl ease - site
and the Xhol restriction endonucl ease site were introduced 10

(5" - CAACTCGAGCAATCAAAGCTTCTCGTAGTIC-3")... Rs to be anplified with
this prinmer set was: called 'Rs1". Another couple was conposed of
a prinmer in which the three of 287th - 316th bases of the sequence
of the plasnmid pSRL were replaced and. &y Xhol restriction

endonucl ease site and an EcoR restriction 15 endonucl ease site
wer e introduced (5" - AGGATTGAGCTACTCGAGGGGAATTCTGGA- 3 ) and a
primer in which the five of 688th - 717th bases of the sequence of
the plasm d pSR1 were replaced and the Ssel restriction

endonucl ease_sjite was i ntroduced

(5' - ACTGCACERATECTGCAGGTCGTAGTCAA-3') Rs to 20 be anplified with this
primer set was called "Rs2". In order to anplify the R

gene and the Rs' s 1 [errhl pg.'t':cess for B}égéo qon use@%,ﬁglruw Q%h s added

to every 50 [err]l o step [
Exanpl e 1 cBHtlé{“W"rﬁf"B ’Z‘a[‘éW?Man l"‘n in eﬁbﬁ Fange &f FESFeclPlel y A
three-part heaBj 000 candea mdbeculamansgnt daizfbjwuticn ess8Gmemcands, at

55[err] C f Of, éﬁ S°C Qgﬁsgggaﬁtmﬁgﬁure <ﬁ?[8rrk§h£5¥af¥5§éﬁéﬁﬁéﬁiﬂﬁiﬁ

repeated on t e ﬁlX ure

-50- at least 6% by weight isobutylene in a stirred reaction
zone wmaintained at a temperature of from -50°C to +30°C,
which comprises:

{a) injecting HC1l in an amount of from 25 to 300
parts by weight per one million parts by weight of said
feedstream mixture into said feedstream mixture, in the
substantial absence of said organo-aluminum catalyst and
under conditions sufficient fo substantially completely
raact said injected HCl with isobutylene, thereby producing
a treated feedstream nixture which contains less than 1.0
ppn free HCL;

{b) simultaneocusly introducing said treated
feedstream mixture and said organo-aluminum chloride
catalyst as separate streams into said reaction zone;

{e) contacting said introduced treated feedstrean
mixture and said introduced catalyst in the reaction zone
for a time and under conditions sufficient to form a
polymerization reaction mixture containing said polybutene:

{d) withdrawing said polymerization reaction
mixture from saild reaction zone; and

(e) recovering said polybutene product from saild
withdrawn polymerization reaction mixture.

2. Tha process of claim 1 wherein said catalyst
comprises at least one member selectad from the group
consisting of compounds of the formula:
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30 tines. The thus-obtained reaction m xture was anal yzed t hr ough
agarose gel electrolysis to confirmthe anplification of the R gene
and the Rs's. 1. Construction of a vector 5 The Rsl
anplified by the PCR nethod was digested with restriction

endonucl eases Pstl and Xhol, and plasm d pNPI 126 was obtained by
inserting this Rsl into the Pstl-Xhd% ~ restriction

endonucl ease sites of pSL1180 (obtained from Phar maci a Bi ot ech
Co.). 10 Subsequently, in order to elimnate the EcoR
restriction endonucl ease site and the H'ndlll restriction

endonucl ease site of pHSG398, di gestRlo@ldC1l)hege restriction
endonucl easessheddigi RO itghecldlws@%i h@droddrbyit Qudd upt 1gnged ilnteger

termni with y I (Il arge subunit) and ligation of 5 t he
bl unt - ended togf%ggllu agléésf‘epeat ed in sequence. In this way,

p:asnid p?PIlZl with 3heséh£eytpbe€$onfendammcneamereﬁgesaid R group
i mn ; ' 7 i

gi g(ranstﬂlg tﬁ?%gggéniﬁf?gﬁfﬁﬁyh%%%%ﬁét ﬁiol‘\%&%h rest rl?l\c(’tlln nfm’m 4
endonucl| eases oxnol “EhPATCEEA g inserting this Rs2 into the 20
Sal | -Pstl restrictioh. ef8enpecbeese ofi tdaimofl whieereipl 2adldR group
PNPI 121. comprises C; to C4 alkyl.

5. The process of claim 3 wherein maild catalyst
comprises at least one member selected from the group
consisting of (CH3)AlCl,, (CH3),AlcCcl,
CoH5A1Cl,, (CyHg)asalcCl, (CH3)3CEAlCL,,
[(CH3)3CH]zAlCl, (C3Hg)AlCl,,
(C3Hy7)2A1C1l, CH3CH(CH3)AlCl,,

[CE3CH(CH3) ]JaalCl, (CHz);CAlCl,
[(‘CH3)3C]2‘AICI, CGH1331C12, CgH141A1C1l,,
and CjgHa124l1C1,,

6. The process of any of claims 1 to 5 wherein
there is enmployed from 0.001 to 0.008 moles of ethyl
aluminum dichloride catalyst per mole of said isobutylene,

7. The process of claim 6 wherein the ethyl
aluminum dichloride catalyst is added in an amount of from
0.002 to 0.006 moles per mole of said iscbutylene.

8. The process of any of claims 1 to 7 wherein
the ethyl aluminum dichloride and HCl are added in a wt:wt
ratio of from 1 to 4.

S. The process of any of claims 1 to 8 wherein
the polybutene preduct has a molecular weight distribution
of from 1.80 to 1.90.

10. The process of any of claims 1 to 9 wherein
the polybutene has an M, of from 900 to 2,500,

1l1. The process of any of claims 1 to 10 wharein
the temperature range is from -15'C toc +15°C, preferably'
-5°C to +15°C.

PRy
e

This Sheet Has Been R,

T —

L L]




Plasm d pNPI 128 was obtai ned by cutting out Rsl from the pNPI 126

with restriction endonucl eases Smal and Spel and Inserting this
fragnent into the Smal-Xbal restriction 25 endonucl ease sites of

t he pNPI 127. WD 96/ 15252

PCT/ JP95/ 02283 The R gene anplified by the PCR net hod
was di gested wWth restriction endonucl eases Xbal and Sacl, and
inserted into t he Xbal - Sacl resiyiction endonucl ease sites of
pHSG398. The t hus- obt ai ned pl asm d was desi gnated pNPI 124, 5
Then, pBI 221 (obtained from C ontech Co.) was di gested wth
restriction endonucl ease Pstl . The digested termni were changed
into blunt-ended ter mini ek 03k CfnpiSod N1V to 11 yherdeAC!i bed

manner. Thus e NP h the Pst |
restriction %ﬁfgrﬁ% g’é?ﬁ %gt eé"'IJ"‘le\r% ﬁlﬁt@dsﬁ’g’sr ?ﬁ?’ﬁeﬁ?acﬁ‘&"‘ Thereafter,
the R gene cut oufl3.frdhe pirocepdPbl2d4ny vl helaims 1 to &2 nihelriedn

endonucl easegy dPale g oLk &@&dt@ae&heg tlmtﬁat:h‘i'eactor Xbal - Sacl
restriction endonuclease sites . of repl acing the

GUS gene to produce fl¥asm pﬁﬁ‘ii§u°%r?%&°93§' £or pPreRaIANG | bAKr
mosai ¢ virusn8i&qubawt ewe ighdt Rpgdnebhitritad havilme 4bh N, pnonpher and a

pol yadenyl atypgs! 98l £:Qn 983! ¥ S YIPI 4% a molecular weight
distribution less than 2.0 from a feedstream nixture of
C4 hydrocarbons containing at least 6% by weight
isobutylene in a stirred reaction zone maintained at a
temperatura of -15'C to +15°C, which comprises:

{a) injecting HC1l in an amount of from about 25 to
300 parts by weight per one million parts by weight of said
feedstream mixture into szald feedstream mixture, in the
substantial absence of said organo-aluminum catalyst and
"under conditions sufficient to substantially completely
react said injected HC1l with isobutylene, thereby producing
a treated feedstream miwture which contains not greater
than about 1.0 ppm frse HCl:;

{(b) simultaneously continuously intreducing saigd
treated feedstreamn mixture and said organo-aluminum
chloride catalyst =as separate streams into said reaction
zone;

{(¢) contacting said introduced treated feedstream
nixture and said introduced catalyst in the reaction zone
for a time and under conditions sufficient to form a
polymerization reaction mixture containing said polybutene:

{d) continucusly withdrawing said polymerization
reaction mixture from said reaction zone; and

’
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were cut out with restriction endonucl eases H ndl Il and EcoRl and

inserted into the Hndlll-EcoRl restriction endonucl ease sites of
the pNPI 128 to obtain plasm d pNPI 129. pNPI 101 was di gested
with restriction endonucl ease 20 Smal, and a 5'-phosphol yl ated Hi ndl |

| i nker (obtained from Takara Shuzo Co., Ltd.) was inserted into the
digestion site to obtain plasm d pNPlI 122. That is, this pNPI 122 is
one in which the Smal restrictd @ga endonucl ease site of the pNPI 101
was replaced with the Hindlll restriction endonucl ease site. 25

Further, the pNPI 122 was digested with restriction endonucl ease
Pstl, and the digested termni were changed into bl unt-ended
- 52 - (e) recoVerihmd saidl bbigbeten® produce Pkesnmsdi@NPl 123

with the Ssq‘lithdrawnl gg%f%alt&gsg%gﬂ q&g@ggl ease sites elimnated.

Fromthis p gﬁx caul1 fl'ower nosaic virus 35S pronoter
and i pt gendSl-i nk&d*® o PHRE HFE Bt er Shdrid® cdft JReHRER rFREHRi ction

5 endonugittdsevhi paliher bruk jois erdet iont ibkitark ddl Iguehesedi aithn
endonucl eas%@l%&g aEQS%?N%r;@ggEQdO?)%ikgu{:gx?a pk@éﬁhgt PRE! Jz%%overed
The desired vector waS obfained by cutting out the ragnent
contai ni ng t¥#eN gRigemdenching Medyregbzatiqmareaction mixture.
16. The procaess of claim 14 or c¢laim 15, which
incorparates one or more features as claimed in any ‘of
claims 2 to 13.
17. The procass of any of claims 14 to 16 wherein
the organo-aluminum chloride is added in admixture with
C4 hydrocarbons. |
18. The process of any of cvlaims 1 to 17 wherein
the polybutene preoduct has a viscosity of 190 to 250
centistokes at 100°C.
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cauliflower nosaic virus 35S pronoters I|inked to them 10
respectively and the Rs's present on both term nals of these genes
with restriction endonucl ease Pstl, and inserting this f ragnent
into the Ssel restriction endonucl ease site of the pBl 121. The

t hus- obt ai ned plasm d was desi gnated pNPI 132. This plasm d
PNPI 132 was al so introduced into E. colijgls JMLO9 strain, and was
deposited in accordance with the Budapest Treaty as E. coli JMLO9
(pNPI 132) under Deposit No. FERM BP- 5065. The
strategy for constructing the plasmd pNPI 132 is schematical ly
showmn in Figs. 17-19. The restriction 20 endonucl ease nmap of the
T-DNA region thereof is shown in Fig. 20. In Figs, 17 to 19 and
20, a hatched triangle indicates the reconbi nati on sequence Rs
derived fromthe plasm d pSR of ABSTRAEASt and the direction of its
sequence. Ot her synbols are the sane an those shown in Figs. 2 to

PNPI132,  as  the  sams  SRPROGH pobkRfleyd thagellos 1T P TN

t he i pt gene  as t he sel ectabl e mar ker
- 53 - WO 96/ 15252

PCT/ JP95/ 02283 gene and the NPTII gene and the @GUS gene as
nodel s of the PolylgEgnend § nPERPFFOA A5P8n. @ BhESS Can this
case, the hydrocaegbnnﬂﬁﬂ&@éneawauatmgecnnbﬁwgmun*a&mmennn/ﬁsls of

the pSR cataly3¥S /BN nere2a Re RIOVAD! £ 6ﬂé§“¥3paf5ﬂ§i§f0re

the 5 |pttge ?LI Sflerés sréx@gagug.h t?erm‘ orl:gsaxqglch t:lt.ge in éﬁe
feedatrean. Polybutene product having a very narrow
molecular weight distribution is obtained over the M,
range of 700 to 3,000, Dispersants derived from this
polybutene exhibit substantially improved performance in
lubricating oil compositions.

FIGURE ‘1.



di rected reconbi nation sequences. [11. Introduction of RNPI132

Fnto a tobacco and anal ysis of the tobacco into which the gene has
been introduced In the same manner as in steps Il and |1

of Exanple 1, 10 the plasm d pNPI 132 was introduced into A
tumefaci ens strain LBA4404, and | eaf discs of a tobacco (N cotiana
t abacum cv. SR1): were infectedqwith this A tunefaciens. Then

t he infected | eaves were cultured in hornone-free MS agar culture

medi um containing 50 ng/liter of acetosyringone and then in 15
hor nrone-free MS agar culture nedium containing 500 ng/liter of

carbenicillin. One non | ater, the cultured | eaves were
transpl ant ed in the culture ium @ the same conposition, and
t he cultivation was further conti for 1 nonth. Then, 48 ESP

20 | i nes were separ at ed. These ESP |ines were
transplanted again in the culture ium of the sane conposition
and the cultivation was further ijnued. Appr oxi mat el y one
nont h | at er (nanely, aﬁ;roxi y nths after the
infection wth A 25 t umef aci ens) , ots whidh were visually
detectabl e to have a nor mal nor pholiogy were dgenerated from seven of
48 ESP li nes. -1 54 -
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V\D 96/ 15252 L e PCTLIP95/.02283. . .
These shoots were separat ed and transplanted in thé culturé: .‘- s H‘Bdl um
of the same conposition, and then ten normal i#dividuals .- + coul.d¥ebe,
obt ai ned. These i ndi vi dual s we¥e_ subj ect: ed to:nt he PCR 3%
analysis in t he sane manner as in steépwl: l.-B. of Exarrpt .2, provl—ded
that a couple of primers for det ecti on-:of; t he GUS gene . V\,ere -used ln
addition to the prinmers used in step Il-B of Exarrple 2. By

conducting PCR using these priners, DI\]IA frag[tent of. .. apgIoXi rrateEy
800 bp was anplbhi Dm@@ﬂyg@%ﬁ@tpm%s 1Q pre.‘seht a DNAf.ragaent

of appr oxi mat ITT1e - when t rQ“t_‘égene was excised
fromthe T-DNA regi onrofSthe ¥venN=iG0 SRR Iié'? PRFEUGR-ThetEXcPsi on
of the porti dachetylbye-containiRe] sfséédmmubms amertheayaieuasrin, t he
analysi s of $hel Ugueneicg Bl e opof.ec DM Leoaqumol. ol

n

appr oxi mat el é i fi ed wh géne Was “preésent .
The results AF8TshbwRixsd Cy4 Hﬁﬁ-‘g%’ea?lﬂﬁs ai’nd“falﬁ‘l’e grgang-glppggen

21-23, the vahueBide-nydrcddilitalaaddenctheakattssi destae. the same as those
shown in Fig. THé preducticn <f Lsobutvylene pelyuers from mixed
C4 hydrecarton feedstreams is genearally known in the
art. It is 2also Xxnown =tc utilize AlCl; as the
pclymerizatien catalyst in such prccesses and the prior ars
discloses a number cf co~catalyst or catalyst promoters,
including hydrogen chloride for use under various
conditions in iscbutylene polymerization.

Representative disclosures include U.S, Patent No.
2,957,930 which shows the use of 10 to 20% AlCl; catalyst
in the production of palyisobutylene from a C; te Cg
petroleum gas feedstock with 0.08 to (.12 percent HCI,
relative to AlCl;, used as a catalyst promoter. This
reference notes that correspondingly small quantities of
water vapor or chloroform, which can react with AlCl; to

release HCl, may also be used. British Patent No.
1,195,760 (1970) discloses the production of olefin
polymers by polymerizaticn in the presence of the catalyst
comprising a liquid complex of AlCiy, HC1 and an alkyl
benzene. Polymerization products include materials other
than polyiscbutylene and products with a narrow mclecular
weight distribution are disclosed in this ‘reference. .

U.S. Patent No. 3,349,065 relates to a process for
faorming butyl zrubber from feedstreanms comprising
isobutylene and iscprene, employing a
dialkyl aluminum halide -~ hydrogen halide catalyst system.
The patent illustrates the addition of HCl tc the mnonomer
feed before addition of diethyl aluminum chloride in
several examples (e.g., Example 8, zun V).

U.S. Patent No. 3,119,884 discloses a series of
vertical column reactors useful for polyme_r_l__z___,lggg -




TABLE 2

S . . .
-@Babypi § of a transgenic gene in a tobacco into
_ 3he’1's ﬂn roduced with vector pNPI 132 ESP
| ndj Vi.gualmem==— fe ipt re GUS 5 line No. pl ant
No. 800 bp |} 3 kb 1.7 kb 15 1
+ ‘___—_____‘__“‘.. [ A 2 + +
16 1 +2 + 17
_:|L_ isazutylane dnc fagzr:ne': ta ié—ﬁ’l:ses a cataly$ comprising
+ . ) +
+ AlCl, and HCL S sukstanca wWhich generages HCL. The
20 tatalyst system is descrized as an 4+acid-promoted Aalll,
2 catalyst, I3l such a syﬁtem, a reacticn between 3Cl and

ALCl, cccurs te fora E'ALCly  which is the sgecies that
initiates pelymerizaticn. Acceording to this
mezhcd of intreducing catalysts and reactants is to have
the three materials, L.e., AlcCl ECl and -liguid. feed,
en=er the reactcr through the same duct. This necessarily
results in polyvmerizaticn beginning in the duct line in an
excthermic reaction and the reaction is net controlled by
the refrigeraticn system of the reactor. Any groduct
farmed under these conditions will have an undesirable low
molecular weight and broad mclecular weight distributicn.
U.S. Patent Nos, 3,200,169 and 3,200,170 deal with
reaction mixture separation methods after
polymerization of propylene or butylene feeds utilizing an
ammonia treatment process. HC1 is disclesed in the
references as a suitable catalyst promoter added to the

reaction zone which contains an AlCl, catalyst.

U.S. Patent No. 3,501,551 is directed to a process
for producing normal butene polymers at molecular weights
of from about 200-750 wherein a Ci_g hydrocarbon mixtura
centaining iscbutylene and normal butylenes as
substantially the only olefins present are reacted in
liquid phase with an aluminum chloride catalyst to form a
reaction mixture containing only isobutylene polymers. The
isobutylene polymers are separated and thereafter the
resulting reaction mixture is treated with a Friedel~Crafts
catalyst to form a second reaction mixture containing
normal butylene polymers. The aluminum chloride in the
first polymerization section is indicated to be added alone
or in combination with promoters, such as alkyl chloride,
e.g., isopropyl chloride.

U.S. Patent No. 3,639,661 relates to processes for
polymerization of isobutylene employing as polymerization
catalysts either a reaction product of titaniunm
tetrafluoride with a chlorine bearing Friedel-Crafts
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is

\N(bte e$ that the corresponding DNA fragment

|énfp1’rf|ed i indicates that it is not anplified.

.+ 56 =0 ﬁma ' As is apparent from Table 2, the presence
of | tRé ‘pt’ 7

;

et.ect-ed--i-A—r—n

el ected

i
j‘l gene which was the sel ectabl e marker gene was not

3

catalyst which is socluble in iscbutylene cr a resaction
product of titanium tetrachloride eor borcen trichloride with
a fluorine bearing ccmpound whese fluorine atgms are
capable of partly replacing chlorine atoms in the titanium
tetrachloride or Dboron tetrachloride. It is indicated that
the catalyst can be made in situ by adding the catalyst
components separately to the reaction medium.

U.S5. Patent No. 3,991,129 relates ta the
production of polybutene enmploying recycled reaction
liquid, liquefied butenes and Friedel-Crafts catalyst,
which is stated to be preferably aluminum chloride promoted
with hydrochloric acid gas or its water equivalent. The
catalyst is admixed with the recycle and fresh feed lines
upstream of a static mixer prior to charging to the
peolymerization reaction column.

U.5. Patent. No. 3,932,371 relatas to a process for
preparing low bulk viscosity polymers comprising capolyme:;
of isoolefins and conjugated dioclefins, e.g., isobutene -~
iscprene nmixtures, as in the preparation of butyl rubber,
employing an ethyl aluminum dichloride catalyst opticnally
promoted with hydrogen chloride or a Cs to C; organic
halide compound. Hydrogen chloride is disclosed as a
promaotay which can comprise from 0.1 to SO0 wtt. 3 of the
total catalyst systen. In Example 2, benzoyl chloride
promoter is added to an isobutylene~isoprene monomer
mixture which is then contacted with ethyl aluminunm
dichloride (EADC) in a continuous reactor.

v.s. Patent No. 3,985,822 relates to the
preduction of poly-n-butenes by use of AlCl; promoted
with HC)! but the objective is to reduce the iscbhbutylene
content of the peolymer product.

U.s. Patent No. 3,997,129 discloses polybutylenes
from a €y to Cg liquefied refinery stream wherein the

any of chronosones of the individuals that had been
i mply by the visual observation of their norphol ogy,

and



Be“pnplification of the DNA fragment which indicates
he}i pt gene was detected. Meanwhile, the
#)S{ gene used as the desired gene was detected in
gh@ggn@g@l ual s. On the other hand, the kananycin
ce was 0 exam ned by using the term nal buds of individual,
=+ obt ai ned from non-ESPs differentiating al nost
with the 48 ESP |ines and showed norrmal el ongation
with the use of a hornone-free M5 agar nedi um
cont-ai'ni-ng 200 - nmg/ 1 of kananycin. As a result, it was found out
that two 15 anong 16 individual s have resistance to kananycin.
Subsequently, theme kananycin-resi st aAt individuals were further
exam ned by cauhiqedd ngst anal ysi s f0o0ekh with three
i ndi vi dual s sel ect ed grsm%g gﬁgﬁﬁﬁ{eﬁg g S promoté&‘db‘{tquar'ci in the

same manner gas tclrat:.“em&k;exedlta_ﬁt | et V4 %&SSZQU,FWYQ ad (ffgg{gea hgn he

ESPs, Fig. g4.s .the res_ul erei val ues 1 n

| eft side are 'thgﬂ salr'rgg SRS %% nd | fe"d i ATEPY. ®° conducting As
Fig. 24 cle®ymspéadtiemch of the two kananycin- resi st ant

i ndi vi dual s exhi bi t eg, & he parmpldd | §gLi on, qj‘aga S 2Ra o, rgag;@t whi ch

i ndi cated the .exci sion of a _region containin the 1 ’pt geﬁ%cﬁnd hel d
by Rs's, and t‘ﬁ’etﬁ)ré§en%E gl tRdumdqun dichleride - HCL catalyzed

57 proce¥rP6fdp2preparing polymers from a ¢, olefin-styrene.

F?L&E?iggzﬁgg\omer nixturedNG hchhUiS '14%5 c%n%a%.gnst haa‘g eer;ess or| | nat ed
styrene and which in ‘733 contains divinyl benzene for
partial crosslinking. Examples 4, 5 and 6 of ‘474 describe
procedures in which the C, olefin~styrene monomers are
first blended with HCl and a hydrocarbon solvent, and then
treated with EADC to effect polymerization.

U.s. Patent No, 4,465,887 relates to a process for
producing butylene polymers having molacular weights of
from about 400-5,000 wherein the feedstreanm containing
mixed butenes 1s fractionated to remove recited amounts of

cis-2vbutene. The overhead fraction from the fractionating
step contains isobutylene and is reacted in the presence of
an aluminum chloride catalyst to polywerize the isobutylene
and to form a reaction mixture conaisting of iscbutylene
polymers and unreaction hydrocarbons including nocrmal
bButenes, This reaction mixture is flashed distilled to
racover the iscbhbutylenie polymers and the unreacted
hydrocarbon mixture is then reacted in a prasence of a
catalyst system consisting of aluminum chloride and a
promoter to polymerize butylenes in the fraction and form
in a second reaction product mixture containing butylene
polymers having lower molecule weights, e.g., of from
400-900 molecular weight. The patent indicates that a
promoter is essential for a second polymerization reaction,
and indicates that typical promoters arse isopropyl
chloride, t-butyl chloride, water and hydrogen chloride.
The patent’s promoters are. added toc the reactor separately
from the aluminum chloride and the first hydrocarbon
reaction mixture containing the unreacted normal butene.



' oit hese chronosones. In contrast, no such
ﬁEnggﬂﬂ%ﬁdsﬁgg\,erved in the three kananmycin-sensitive
4 Vi dual s Further, any of these individuals (nanely, 5 nei t her
nyc@g;?é@ﬁ@@&ag ilndi vi dual s nor kanamyci n-sensitive
viduals) showgd} the anplification of a DNA fragnment
cattng the presence of the ipt gene. It is assuned
these....kanamjci n-resi st ant i ndi vi dual s obtained froma
strarn lacking an ability to form 10 ESPs, as the sane as the
kanamyci n-sensi tive individuals, originated in cells into the

chronosones of which pNPI 132 had 5 not been introduced at the

infection with A tunefaciens. Based on this assunption, it is

I npossi bl e that the genes originating in this vector are contained

In the chronosones. &5 ove 4et unr asonabl that I ndi vi dual s,
v. S B

whi ch | acked the Pa?%{’\@ge‘ﬁe airRed THE AP 3y&Recpss
i ndi cated bfe¥rh@remparaticn oftipelyhesdutiendudrsmese missidtagt to

kananyci n) wppdrbee $Sds feedsuréleﬁf‘eugﬁﬁe R thgconpl g fé’éﬁhi? sthe
chr onosones eared at such, a freguenc considerin I these

genes ori gi PAEE i 'heTsen Jhe HClghs (ntisduced separately in § it is
reasonabl e feedtorctdamle phdicr | ot kesracting tukamawstfearnﬁswstmnthe

i Vi Oual o PAPES2 cd BRBorice n, ohl TSRO Ll (|
regi on of [ﬁ%ﬂ]EE?W&%&CBAEEiﬂﬁtﬁédJ@é@ed by reaction of the HCl with
the feedstream’s isobutylene.

Belgium Patent No. 731,006 relates to the
alkylation of aromatic hydrocarbons using .n-butene
polymers, wherein the polymers are produced from a refiner
stream containing n-butene basically free from isobutylene
which are polymerized in the presence of aluminum chloride.

Eurcopean Patent Ko. 115,635 relates to a
continuous process for producing polyisobutylene from
isobutylene feeds, wherein solvents and monomer vaporized
during the polymerization are racycled after liquefaction-
te the polymerizatioh zona.

U.K. Patent No. 1,449,840 deacribes a process for
alkylating benzene, wherein benzene is contacted with a
polybutene in the presence of aluminum chlorida. The
polybutene itself is prepared by polymaerizing a mixed C,
feedstoék containing from 2-20 wt. % of isgobutene. The
polybutenes are stated to be prepared by conventional
polymerization process uaing a Friedel-Crafts catalyst such
as aluminum chloride.

U.K. Patent Application 2,001,662A relates to the
preparation of polybutene by polymerization of a C,
olefin stream over a fixed bed catalyst comprising a Lewis
acid chloride (AlCl; being illustrated) intercalated with
graphite, with HCl being added optionally as a promoter.
The patent discloses that the HCl may be added to the
monomer feed before it contacts the catalyst bed.



-ehir onosone due to the infection wwth A tunefaciens,
|y efficiency function of the pSRlL system used
IND 96/ 15252
for this vector induced the excision of the ipt
the formation of ESPs following the infection
unefaciens. As a result, the NPTII gene and the GUS gene
'Eed in the chronosone. The fact that the 5
Ramanycrn-reststant i ndividuals showed in PCR anal ysis, the
exci sion of the region containing the ipt gene and held by Rs's

al so supports this estinmation. EXAMPLE 6
| . Construction of a vector 10 Rol genes (S. Kiyokawa, Pl ant

Physi ol ., vol. 104, p.801, 19%4) containing rol A, rolB and rol C and
having a total size of 6 kb, which enes had been inserted

into the EcoRl The presgaf, |Wﬁ&ﬁléﬁdéﬁucﬂ°@&s eg5ed d pFtigErudssed pt | |
SK+ (made bfrom the fbRYPOiRg. ,réfdrehcevasimutnoyt ; wtﬂk@dd@éérhctlon

erdonuc) easfeidicens ShATL, 1ol NeBel LETFPL MBS OS  I0 (lgufEon)
pNPI 700. hydrocarbon component of a lubricating oil dlspersant based
upcn the reaction of polyisobutenyl succinic anhydride with
campounds such as ethylene polyamines and polyols.
Polybutene produced in this invention is characterized by
a narrow nolecular weight distribution in the dispersant
molecular weight range, that is, a number average molecular
weight (R,) of 7C0 to 3,000. Molecular
weight distribution is used here in its normal sense as a
measure of the breadth of molecular weight distribution and
is defined as the ratio of R, (weight average
molecular weight) to H, (number average molecular
weight). This narrow molecular weight distribution results
in a product having a relatively lower viscosity than
polybutenes produced in heretofore conventional procasses
in the same mclecular veight range. The process is
especially characterized in the technique of addition of
HCl co-catalyst to the feedstream prior to the feedstreanm
entering the reactor. Other methads aof providing HC1 which
the prior art considers suitabla, i.e., such as adding Hci
to the reactor itself, adding water or other HCl~ganerating
reagents or adding HCl1 to ethyl aluminum dichloride (EADC)
prior to initiation of polymerization are not suitable in
this invention and do not provide the degree of process
contrel and product quality achieved herein.

In particular, it has been surprisingly found that
the use of organo-aluminum chloride catalyst, instead of
AlCl, as described in U.S. Patent No. 4 558 170, which
corresponds to European Specification No. 101 205 2, in
combination with HCl pre-addition to the monomers,

provides a polybutene of still further narrowed molecular



“From this hiéénid pNPI 700, the rol genes, the caul i fl ower

mnsartjytrﬁs~ ~py onoter, the R gene linked to the pronot er and
% BERILEMENESHRET on both terninal's of these genes 20 were cut out with
tedtriction endonucl ease Ssel, and inserted into the Ssel

Hest rggtp ?@gd nucl ease site of the pBl 121 to obtain the desired
élasnld This plasm d pNPI 702 was al so i ntroduced

[ = ' JMLO9 strain, and was deposited in accordance with the

eaty as E. coli JMLO9 (pNPI 702) under Deposition No.

5066. - 59 -
The strategy for constructing the plasnld pNPI 702 is
schematically shown in Fig. 25. The restriction endonucl ease map

of the* T- DNA r«edigbh @heteidfutiionshbwghen ¢&¥ﬁly26 efﬂiﬁiency, highGSynboIs in
Figs. 25 and 26 are the sane as those in Figs. 5
As is appar enthonogsy FEonv eI iame 2pRad AT Ee PN 1@2nrse“d5 bV‘PrOQPﬁFIar to the

pNPI 132, but onhy the sel ecta Ie rker gene
g, as compare the product o ta'red when using

HoC/AiCl4 or HpO/EADC as a promoter/catalyst system.
The present invention provides a p»rocess for
preparing low molecular weight polybutene having an Mp
in the range of 700 to 3,000 (and preferably from 900

to 2,3500), and a molecular weight distribution less
than 2.0 from a feedstream mixture of C4 hydrocarbons
containing at least 6% by weight isobutylene in a
stirred reaction zone maintained at a temperature of

-560°C to +30°C, wherein an organo aluminum chloride
catalyst containing at least one hydrocarbyl group is
used and wherein the process comprises: (a) injecting
HCl into the feadstream mixture in an amount of from 25
to 300 parts by weight per one million parts by weight
(ppn) of the faedstream'mixture, in the substantial
absence of the organO*aluminum chloride catalyst and
under conditions sufficient substantially completely to
react the injected HCl with feedstream monomers, thereby
producing a treated feedstream mixture which contains not
greater than 1.0 ppnm free HCl; (b) introducing the
treated feedstream mixture and the organc—aluminum
chloride catalyst separately into the reaction zone:

{c) contacting the introduced treated feedstream mixture
and the introduced catalyst in the reaction zone for a
time and under conditions sufficient to form a
polymerization reaction mixture containing polybutene:;
(d) withdrawing the polymerization reaction mixture from
the reaction zone: and (e) recovering the polybutene
product from the withdrawn polymerization reaction
mixture. The polybutenes can be recovered from the
reaction mixture by quenching the withdrawn reaction



changed T LOAT.TIE,T “f;ﬁﬂ% to the rol genes. The rol genes used

for thijs lesenpt in the T-DNA of A rhizogenes in 10

nat ure.] dt S knomm “Thal when the rol genes are introduced into
pl ant ¢ 'R V988 {are generated in the plant tissue and
that the p pd fromthis hairy root shows

nor pholjo JT TEl ) such as drawfismor the |ike. .

| ntrodugtion of pNPI702 nto a tobacco and anal ysis of 15 t he tobacco
into which the gene has been introduced In the sanme manner
as in steps 1i add 111 of Exanple 1, the plasm d pNPI 702 was

I ntroduced into A tunefaciens strain LBA4404, and |eaf discs of a
tobacco were infected with this A tumefaciens. 20 The

t hus-infected tobacco | eaf disc was ctivated in ' hor none-free M

agar CU|t%&Qtﬁ?gi&Hﬂﬁnﬂaﬂ@gﬂgnglﬁéhimgAd1§%ga9at‘ng tﬁerﬁfgcet ringone in a

dark plac agar

culture WEVEHT"*?% PIRNER . #hbCh i ithen befstripped oSt carcil I | n were
added. Appnoeaoted|q, iﬁ'ddabfﬁrbaﬁﬁrarfa YB1/BAtend® berowPRY SAI

cul tivati Qpg g€ n lation, | Loots , was o served The
hairy root s vve_;_%ar%sl arafed % %ﬁs Y 2580 % pclybutene
- 60- below M, \q§ g@p1535ghe final product.

PCT/ JP95/ 02283The feedstock for the process of this invention

Preferably comprises a mixture of pressure liquefied C,
hydrocarbons (such as catalytic cracked C4q4 Or steam
cracked C4 fractions) which comprise at least & %, up
to 50 %, isobutylene together with butene-l1, cis- and
trans-butene-2, n-butane, isobutane and less than
1 % butadiene. The preferred C, feedstream is derived
from refinery catalytic or steam cracking and contains
from 6-45 % by weight isobutylene, from 25-35 %
saturated butanes and from 15-50 % 1- and 2-butenes.
The C, products other than iscbutylene function as the
reaction medium and are a non-critical aspect of this
invention. The isobuﬁylenc contant of thae feedstock should
not hawever fall belew & wt. % of the feedstreanm.

The ¢, :aedéfrean prafarably is subatantially
free of H, and sulfur contaminants (e.g., mercaptans),
e.g. <20 wppm H, and <5 wppm S. Such low levels of free
Ho ninimize the degree of saturation in thea polybutene
products of this invention, and the lov S levels are
dasired to avoid undesired side-reactions with the monomer,
polymer and catalyst components, and to avoid the need to
resort to added expense and technical difficulties in
removing the sulfur contaminants from the polymers thereby
formed. Further, the C, feedstream is preferably
substantially anhydrous, that it, contains less than
0.05 wt} water, more preferably less than 300 wppm
water, based on the C, monomers in the feedstream. It
has been found that water, which can be typically present
in catalytically cracked or steam cracked C; streams, is
not an effective co-catalyst in the manufacture of the
polybutene polymers of tha present invention employing the



anot her I a| d on a shoot induction culture nmedium (M5 agar culture

=g/ liter of [err]-naphthal eneacetic aci d,

: 0f' Bertzlyljadeni ne and 400 ng/liter of ticarcillin).

Then] a hnng the redlfférentlated shoots, 18 5 shoots considered to
gkpg: -EB”B hal ggy were visually sel ected, and subjected to

the P yS|S nijthe same manner as in step I1-B of Exanple 2,
usi ng vhe-prirers=far |t he detecting to excise the region
contfi ni ng the roI genes and ' held by Rs's through the
anpllT“céflon*G” a DNA fragnment of 10 approximately 3 kb (as the sane
priners used in Exanples 2 to 5 and Conparative Exanple 2) and the
prinmers for detection of t he presence of the rol genes through the
anpl i fi cat | @FSVIORluminum Cﬁt»@wﬁwﬁﬁﬁ%ﬂﬁrﬁmreaﬁp?%x$?ﬁﬁﬁﬂ¥l5% FYRBERRAs a

result, it yRSthe presen@oﬂzfx\}érﬂﬁ@nt hatpdtyeed, eGuen GxBkaknaRguite 691 genes

and heI d by 15 'S was .exci sed from the _chronosaones of the shoot s.
EXAMVPLE 7 ~Water are ““deS*B§ ugi“ﬁg ?h%l?%"e&f:tbﬁﬁ 196 %é’ﬁ“ﬁ& ehg?n t he
above the Exagphe-aAininamh\datiad ysés pavich( Begerkease Stbboledifeckiveopul us

grandi dent at g, alyas'é’%enlel'gei%% i’@sthé%a%gagd azts@ dcg‘%ﬂﬁ: o?@ar any

I ntroducti on. hyb aspen_strain Y63
(harvest ed PRfsetting qmiangspert n%tEPQfB?E%t°%fFWFa13ﬁFb°’Ch%?n tals Co.
Ltd.) any (FESMied PoSingdr |peredbrithask pmspextly.into a nod-free sectlon

of The drying of the ¢, feedstream can be
accomplished by cantacting the stream with a dessicant
which is substantially nonreactive with any organic
compenent of the' stream, such as CaCl,, molecular sieves
(e.g., mol sieves 3A and 13X from Linde Division, Urion
Carbide), and the like. The drying of the feedstream can
be effected in one or more vessels containing a solid

dessicant through which C, feedstream is passed, and.
usefully can comprise a series of separate vessels arranged
in parallel to fascilitate the charging to any vesael of
frash dessicant in the continuous practice of the process
of this invention.

The C, feedstream is maintained at a sufficient
pressura €0 be in liquid form both in the reactor inlet and
in the reaction mixture itself at the reaction temperature,
which is _from -50°C to +30°C, conventional
cooling means (e.q., providing cooling coils within the
reactor; cooling the external surfaces of the reactor;
withdrawing a porticen of the reaction mixture from the
reaction zone to an external coeler and recycling it to the
reaction zone; etc.) being used to maintain the reaction at
these temperatures in view of the exothermic nature of the
reaction. Praeferred reaction temperatures are from
~15°C to +15°'C and most preferred from -5°C to
+15°C. Generally, ralatively higher temperatures tend to
produce relatively low molecular weight polymer. Reaction
pressures are generally from 100 to 600 kPa, and more
typically from 200 to 400 kPa.

The process of the present invemtion preferably employs
either a tubular reactor or a stirred reactor (preferably a



was further vertically cut into two 25 pi eces
wangl t he sanple was infected with the
- T ntrgduced~A §unmefaci ens strain LBA4404 in the sane

fgg@ 1598 vp 06/ 15252

manner as in step of Exanple 1. After the
section was placed on a hornone-free nodified
medi um (containing 2 wv% sucrose and 0.8 wv%

agar J "t o wh et -4 40 ng/liter of acetosyringone was added and
cultivated therein 5 for 3 days. Subsequently it was transpl anted
into the sane medi um but containing 500 ng of carbenicillin instead
of acet osyringone and further cultivated therein. The nodified M

cul ture nmedi um enpl oyed herein,is onelﬁ?)r epared by changing the

concentr at i epat DhucEDEyPe Nbt LPHED poskdur)r ahoihGt £QECBaphrihe inQr
usual M cult | um.respectively to 10- d 30-nV .
respecti vel %/ﬂ.etg:?s LY l“éQOth‘If .fgr‘)ée{lpp%xiénm glneyeg\ﬁ& SfohPhln¢ h&he
advent i ti ouSTaaae-aluninum geivpl@Tigfel r AFAYYss, sddiel okriwemre sepay addstkdand

further cul ail¥Aéedr in admixture with a diluent or solvent which is
substantially inert under the premixing and polymerization
conditions. Useful diluents include liquid saturated
hydrocarbons, such as n-butane, isobutane or nixtures of
saturated butanes , or, ir general, C4 hydrocarbons.

The feedstream inlet means (e.qg., a conduit) is
fitted with a device for injection (preferably for
continuous injection) of HCl (preferably gasaous HCL)
co-caﬁalyst into the C; feedstream at a p‘oint prior to

reacter entry. The HCL injection point should be placed in -
the C,; feedstream sufficiently in advance of the reactor
entry to permit suhstantially complete reaction of the HCl
in the faedstream with 1- and 2-butenes prior to tha
polymerization reaction zone. The HCl is bellevad to react
with the isobutylene to form t-butyl chloride in the
raesulting treated faeadstreanm nixture. Other organo
chlorides can also be formed, principally a 2-chlorobutane
from reaction with the 1~ and.2-hutenes of the monomer
feedstream. The concentration of free HCl1 in the traated
feedstream mixture at the point of reactor entry should
therefore be not greater 1.0 ppm (parts per

million) or less in order to achieve the advantage of the
invention. The concentration of tha HCl can be determined
by caenventional means, for example by analyzing the
feedstream for organic chlorides and free HCl using a gas
chromatograph equipped with a Hall detector. The rate of
mixing (and, hence, reaction) of the monomers and the HC1
can be conveniently enhanced by use of an in~line static
(kinetic) mixer in the feedstream conduit downstream of the
HC1 injection peint. {(Alternatively, or in addition, the
HClL can be added to the C, feedstream prior to an in-line
indirect heat exchanger to aid in mixing the HCl and the



foranDnt hs Thus 6 ESP |lines were obtained. These lines 15 wer e
furit hgr- s_"k'fq;u [XTree=and approxi mately 4 nonths thereafter (i.e
appl lnatel‘ySIﬁl‘tﬁitgs after the infection with A t umef aci ens) ,

norgphol og| cal 'y noimpl shoots growing fromthe ESPs were observed
for tthed PifER W Then these shoots were transplanted into a
2/ % (LI uted geld an gum nedium 20 (containing 2 w v% sucrose and
0.8 W v% gertamgn)| t o which 0.05 ng/liter of IBA (indolebutyric
ackd)..uere added and cultivated therein. Thus, seven nornal

i ndi vi dual s gr owr T roots were obtained in total fromthe 2 EPS

lines within ten nmonths following the infection with A

tumefaci ens. 25 These indiyviduals were then subjected to the
PCR analysis in the sane manner as in step IIl of Exanple 5. As a
- 62 - nonomers Wy 16258he reactor by means of .the turbulence

PCT/ JP95/ 0 rated in pﬁlss&ﬁg gnelﬁéné h ener%%r@%e&gﬁgafxegmtgone of

them Ont nce ene was “det ect ed
in two rate |%|mm $Larfbg “‘Fﬁerﬁ‘d vﬁaemﬁs ma@%mﬁtnmdotfhépet he
vect or HCl ahd hendregemketsyosda oms\/\/@ln‘hdewusky ehfidaMddy 4th @ woody
5 Plant, {00 rature of from at least s°c, e.q., from 5
to 70 °C.

The organo-aluminum chloride catalyst
{s not admixed with the €, feedstream prior to, or
during, the injectioen of the HCl1 (and is not
admixed with the ¢, monomer-containing stream prior to
tha charging of the treated feedstream mixture into <the
reactor):; otherwise uncontrolled, exothermic polymerization

will be initiated unless extreme measuras are taken (such
as mwaintaining the admixture at a temperature below that
which polymerization proceeds.) Of course, the extent of
such undesired pre-polymerization will vary, depending on
the residence time of the admixture ocutside of the
reacter’s reaction zone.

‘Tha traeated feaedstream nixture,
containing the ¢, monomers and the pre-reacted HCl, is
added (preferably continuously) to the reactor
with organc-aluminum chloride catalyst being -introduced
into the reaction mixture through a separats inlet.

The process of this invention can be practiced in
a batchwise, semi-continucus or {as is preferred) in a.
continuous manner. Preferably, the treated feedstream
mixture, containing the C, monomers and the pre-reacted
HCl, and the organc-aluminum chioride catalyst streams are
introdixced into the reaction zone substantially similtanecusly, at
a rate sufficient to wmaintain the selected ratic of the
monowers and organo-aluminum catalyst in the liquid
reaction mixture. However, it is also possible to add
these streams in a stagewise manner to a liquid reaction
mixture.

Polymerization occurs in an exothermic reaction by

contacting the two inComing streams in a cooled reactor



- ST e

| nci déntal 'y, in the F&@maining 5 normal individuals, only a part

of. the QUS gene was-detiected. It seens that, in such an

i ndi vi duajs.; when theitransposon Ac introduced by the vect or

pNPI 106 wasS ‘extCildal froémthe chronpsone together with 10 the i pt gene,
i nvol ved in the

the @QUS gene-locatedjiph the vicinity thereof was
exci gion and thus toref off. Fig. 27 shows the state of

a nor nal T shoot—- differentiated from an ESP.

EXAMPLE 8 15 The normal individual (obtained via ESP) having
t he genes introduced thereinto by pNPI 132 in Exanple 5 was further
subjected to gene introduction with the use of the vector of t he
present invention. The, GUS gene of pNPI 132 was repl aced by
an HPT gene 20 (hygronycin resi st hfce gene) . By using the

t hus- obt ai ne‘glﬁ_h N vect or @)NPI_MO, Fig. 28), the _above-nentioned
nor mal 1th TS FRESFET WeFRPRNAS SRt BREE ¢F ik HeifgoBatptaingd: t he sane
manner as i M%td@s d koantis[¢] oforbearpheihuoddits, gkl sESPrbines wer e

obt ai ned 40 days-aft gL, i | QN WLt ., tumefaciens 25 havi ng
this vector Jnt roddcede%ﬁg? e%%gén%ﬁggegié‘ff AR w\kéﬁege“era‘ly separ at ed,
transpl ant edP$ rt% 2 431 PLPEteRdi FRedR Fhil sganerally be employed

- 63 - 0.001 to 0.008 maoles (preferably from 0,002 to 0.006
moles) of organo-aluminum catalyst, for example, ethyl
aluminum dichloride, per mole of isobutylene charged in
the feedstrean. Further from 25 to 300 ppm by weight
(and preferably from 50 to 150 ppm by weight) of HCl
co-catalyst is used per part by weight of C4 feedstream.
Generally, the organc-aluminum chloride catalyst and
HCl-cocatalyst will be employed in a ratio of from 1

o 4 parta by weignht, preferably from 1.3 to 3 parts

by weight, and more preferably from 1.5 to 2.7 parts
by weight, of the organo~aluminum chloride catalyst per
part by weight of the HCl-cocatalyst (calculated as KCl).

The organo-aluminum chloride useful in the Process
of this invention preferably comprises at least one

compound of the formula (I)
(R),A1(C1) 5y

whergin R is Cy to Cag hydrocarbyl and x is an integer
of frem_ 1 to 2. R can comprise branched or st::aiqht
chained alkyl, cycleoalkyl, aryl, alkaryl, aralkyl, alkenyl,
and alkynyl, and hydrocarbyl (e.qg., C; to Ci10)
substituted derivatives thereof. When R is alkyl, the
alkyl group can contain from 1 to 20, preferably from 1 to
10{ and mosgt preferably from 1 teo 4, carbon atoms.
Illustrative of such alkyl groups are methyl, ethyl,
isopropyl, propyl, n-butyl, isobutyl, tertbutyl, pentyl,
hexyl, heptyl, octyl, nenyl, decyl, dodecyl, tridecyl,
tetradecyl, octadecyl and the likae. When R is alkenyl, the
alkenyl group can centain from 2 to 20, preferably from 2
to 10, and most preferably from 2 to 4, carbon atoms.
Nlustrative of such alkenyl greups are ethenyl, isopropenyl,

Propenyl, n-~butenyl, iscbutenyl, terthutenyl, pentenyl,
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corrp05| tion (horm)ne free M5 agar cul ture nmedi um containi ng 500
hg/ i tF o ear BERI.C =.H n) and further cultivated therein. As a

:ﬁ

result! tHe" “dif f er énti.atli on of shoots, which visually norma

nnrphoiogy, was obs rvied in one of these lines 20 days 5

t hereafit er (e gqqaa prioxi mately 2 nonths after the infection

W th A1 t unmef aci ens) . j One of these normal shoots thus
differénﬁTated Was™ subjected to PCR analysis in the sanme nanner as
in stegs of V- i B of Exanple 1. Fig. 29 shows the result. It is
to be noted 10 that a couple of priners designed to bind onto the
NPTl I gene and the HPT gene respectively, for detecting the
exci si on of the region contal@ing the ipt gene and held by Rs's,
fromthe chronmosomal DNA, and anot her couple of prinmers for

det ecting

resence of the HPT genge (det ected through the 15
anplificati Bﬁ"Sf’beAqﬁ Nt s 8Ft§5}‘5foxi"’ﬁﬁ? » 49RGeRy dodecenyl,

apprOX|natetyxde¢dny1nesnEuhdwebyylvwnaxaﬂq@euyedahareha lixe. when gaddition
to the pringgs, p f I t he
n’g §‘g { he t"x% al %}?&9 r,@&@l c@m corltaln from % hhge 2§h0

val ues |nd|cate are t esarrea wn in
Fig. 6. preferably from 2 to 10, and most preferably from 2 to 4,

carbon atoms. Illustrative of such alkynyl groups are
ethynyl, isopropynyl, prepynyl, n-butynyl, iscbutynyl,
tertbutynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl,
decynyl, dodecynyl, tridecynyl, tetradecynyl, octadecynyl
and the like. When R is aryl, the aryl group can contain
from 6 to 10 carbon atoms. Illustrative of such aryl groups
are phenyl, naphthyl and the liké. When R is alkaryl, the
alkaryl group can contain from 7 to 20, preferably from 7

to 15, and wmost prefarably from 7 to 10, carbon atoms.

Illustrative of such alkaryl groups are tolyl, xylyl, '
di(ethyl)phenyl, di(hexyl)phenyl, and the like. When R is

aralkyl, the aralkyl group can contain from 7 to 20,

prefarably from 7 to 15, and moat preferably from 7 to 10,

carbon atoms. Illustrative of such aralkyl groups are

benzyl, ethylbenzyl, phenylhexyl, naphthylhexyl, and the

like. When R is cycloalkyl, the cycloalkyl group can

contain from 3 to 20, preferably from 3 to 10, and most

preferably from 3 teo 4, carbon atoms. Illustrative of such

cycloalkyl groups are cyclopropyl, cyclobutyl, ' cyclopentyl,

cyclohexyl, cycloheptyl, cyclooctyl, cycleononyl, '
eyclodecyl, cyclododecyl, cyclotridecyl, cyclotetradecyl,

cycleoactadecyl and the like, Illustrative of

hydrocarbyl-substituted derivatives of the foregoing groups

are 2-ethylcyclohexyl, cyclopropylphenyl, phenylayclohexyl,
and the like.

Illustrative of useful organc-aluminum chlorides
are (CH3)AlCl,, (CH3),AlCl, C,HgAlCl,,
(CyHg)9ALCl,
(C3H,)AaLlCl,, (CiH5),AlCY, CH3CH(CH )ALCL,,
(CH4CH(CH) ] ,A1C1, (CH4)3CALCL,, [(CH,)4C]5AlCL,




20 ~As Fig. 29 clearly shows, in the PCR analysis, the

oy

chromﬁﬁbnﬁT“ [acted fromthe shoot showed t he anplification
of the DNA*f1 dgnent of lapproxi mately 4 kb, which i ndi cated that the
i pt gbnp had been exdi sed through the exci sion of the region held
by Rs‘sﬁ grdrpesemplii fii cati on of 25 the DNA fragnent of approximately
1 kb, mhlch |nd|cated tthe presence of the HPT gene. On the other
hand, ; 't e Anpriftication - 64 - .

of th  DNA fragment_of lapproxi mately 800 bp, which indicated t he
presence of the ipt gene, was not detected in the sanme DNA These
results suggest that the ipt gene, wg{ch had been once I ntroduced
into the chronosomal DNA of this shoot, was excised 5 t her ef rom

t hrough the excision of the region held by Rs's and t hus

di sappear ed, @sife 1hd FRAT; gent ssirl1 Alefdined $nghe DNACL, , anThat is
to say, an |nﬁ|1\,5t duad eignt {;Qd@ge_dowth tglgpdeegllraeglq,eng&eferreal gre t he

NPTI1 gene ang t gene) NPI13 s furt introduced with
a novel desi rgé! "géﬁg?l i&;/!a 418 18 T xtuls g %P%écec rg'

wherein the cBngfexmmdcnraeﬂzganq;ammmuhem hlorzddeeatawysgen@hWQs are

exclusively aliglesh (dnder thBersad@iddlcdI®ions. used as the sel ectable
mar ker gene) with repeating the

The inventicn alsc grovides a grocaess £or greparing
lew molscular weight gelybutane haviang an M, in the range
of frem 700 to 3000 and a molecular weight distribution
iess than 2, wherein an organc-aluminum chloride catalyst
containing at lezast cne hydrccarbyl group is used and
wherein the grocess comprises: (a) introcducing the
organc-aluminum chioride catalyst ané a feedstreanm
MmixXture centaining <-butyl chlcride separately into a
stirred reaction 2cne maintained at a temperature of from
-50°C to +30°'C, the feedstreanm mixture of Cq
hydrocarbons, including isobutylene, and, optionally, one
or more other hyvdrocarkon chlorides and/or HCL, the
t-butyl chloride having been obtained by injecting HC1
into a mixture of C4 hydrocarbons containing at least 6 %
by weight isobutylene, -the HCl being injected in an
amount of from 25 to 300 parts by weight per one million
parts by weight of the said mixture of C4 hydrocarbons,
and the feedstream mixture containing not wmorxe than 1.0
pem free HCl and substantially no orqano—alﬁminun
chloride catalyst; (b) contacting the introduced - treated
feedstream mixture and the introduced catalyst in the
reaction zone for a time and under conditions sufficient
to form a polymerization reaction mixture containing
polybutene; (c) withdrawing the polymerization reaction
mixture from the reaction zone: and (d) recovéring the
polybutene product from the withdrawn polymerization
reaction mixture.

The pelybutene prepared in accordance with this
invention generally contains an average of about 1 double
bond per polymer chain and up to about 10 percent of the
polymer chains may be saturated.



cultivati on, the visual selection and the separation usually.

Mor eQuer _g.,mthe result.s.,showed it's quite possible that the 15 third,
four h\ s OF;_ A Teq genes could be introduced with t he use of the
sarre;sel -eet-abte~marker: gene. As is apparent fromthe
abov -cle'rs#1 clihed, Exanpl ies, the obt ai ned ESP |ines always had the ipt
gene i wit # Vel ot chr onosones as shown in Fig. 6. Further, the ESPs,
whi cg 20.........showed.F emar kabl e nor phoj Hgi cal abnormality that could be

visually i dentifi ed, exhi bi ted kanamycin resistance, w thout
eXCepPt+BhyRy- the—e)epfessi on of the NPTII gene which was the
desired gene as &atedekLzgnsew My dduced fogetﬁm-r\mcﬂ? ehecd pten= gene.

Thi s proves ¢hat, ,,sur:h.ca,gal\/& gene iRl by 295 : —&V@FLabl e as a
or

ga-‘ o

sel ectable pmrker ~ gene | nt r_odum ng % into a plant,
and that the SYERO-S 6 =t e &0 =2 -'prés*ent“u-r?\fé* i o1 >€6ht ai ni ng
this MAI  generien zdr@e1s for remcwal cI water [=2.g., using -65-

sel ectabl e r@éker\ gen,e. | §.a %sonavaua&bl e.as_a vector for

i ntroduci ng a gene i it & a plant? When a gene was introduced
into a plant L&SIﬂthhepassed cn»vﬁsc;mr cplblﬁhl% 1 da ghiecde nai; d Pt 1 geng; was

I ntegrated w ct h|1n '%he " t;angp $oot orit he Iike that |ost
its ESP-form ng ing °“ abff® ¢ =883 easﬁl e q?ﬁ 68 ‘d?gﬁp'p‘é‘a?ance

fromthe tedperature. HCl gas (s mtroducad via ccnduit 4 inte
cenduit 11 upstrean of exchanger 112. The treated
feedstream i3 then introduced via condult 14 i{inte reactaor
20, the frese HCl content of the thus-introduced feed 14
being as described above. Ligquid organc-aluminum catalyst
(e.g., ethyl aluminum dichloride) is i{ntroduced into
raactor 20 via a sseparate conduit 18. A portien of . thae
liquid reacticn medium is withdrawn via conduit 22 and
passed to extarnal heat exchanger 30 via conduit 24 for
cooling of the reaction liquid, and the cooled liquid is
reintroduced to reactor 2¢ via conduit 26, te aid in
reaction temperature control, Polymer reaction liquid is
withdrawn from the reactor 20 via ¢onduit 22 and passed to
conduit 28 and introduced into a first water washing 3zone
40 (to which water is introduced via conduit 42) to quench
the catalyst. The aquecus and organic layers are allowed
to separats, and the upper aquecus layer is withdrawn via
conduit 44. The washed organic layer containing the
polymer is withdrawn via conduit 46 and passed to an
aguecus caustic contacting zone S50 for further
neutralization and removal of catalyst residues. Aqueocus
caustic is introduced via conduit 52, the separated aqueocus
layer is withdrawn via conduit 54, and the treated érganic
layer is passed from zone 50 to a second water washing zone
80, for cantacting with additional water, introduced via
conduit &2. A second aqueaus stream 64 is removed and a
second washed organic stream 60 containing the polymer
which 1s preferably substantially free of the catalyst
(e.g., as determined by a substantially neutral pH, and by

an aluminum content of less than about 10 wppm Al) is
withdrawn as stream 6§.



chr nﬁsanewhmblle retaining characteristics provided by the desired
gen Kﬁﬁﬁfiwgqn, ?ﬁﬁfor GQUS gene), was obtained from the tissue

t hat bnéé“ formed.-tie /ESP at the initial stage of the 10 cultivation
Jusﬁ @f;e, he operatlon of introducing the gene, as shown in Table
1 dnd Frg§“na3 914! and 16. Besides, the nor phol ogy of this
obUalnad.Llssue (|= e., shoot or the like that lost its ESP-form ng
ability) could be'V|suaIIy i dentified as shown in Figs. 15 and 27.
Furthiers=when..Lhis was selected, 15 separated and cultivated, an

ext ended and root ed i ndi vi dual havi ng a nornal norphol ogy was
obt ai ned. Furthernore, tissues whi ch were redifferentiated fromthe
ti ssue obtained fromthe shoot that | ost the ESP-forming ability

al so showed nor nal nmor phol ogi e bwi t hout having ESP-form ng ability.
This proves 20 t hat such a shoot or the |like consisted of uniform
cells. Poilym e nes fsUpBs Hbr S UNsT- dBServed mhes whe tderi ved

fromtgle si te: sPeCilhied dreCosRe Natd oac?y%mws u&ectgssth%unan“ and
gene. That PR {TER BREaER A s AR TR B The savtape
vector, in v%fcwqrheheormtsaﬁ,m 6o re| seiqund odtheillation t canepasonfar the
transposon apgmd£l i F 994961 fnd N MRMO T Eraction as an secend cverhead
- 66 - product 82. Thae rasulting second bottsms stream 84 can
then be passed ts a third distillation zone 90 for removal
of water therefrom as a third overhead product 392, if stean
stripping is employed in a prior distillation, to form the
pelymer product stream 5§54,

It will be understooad that reactor 20 and
contacting zones 40, 50 and 69 can be provided witn
suitable agitators for mixing of the streams so contacted,
and that the distillations in 2ones 70, 80 and 90 can be
accomplished by means known to these skilled in the art,
erploying conventional distillation equipment and
techniques. The process of this invention can be operated
continuously, or on a batchwise or semi-continuous basis.

The polybutene prepared in accordance with this
invention offers a number of advantages over polybutene
prepared by prior art techniques with respect to those
properties which are important for its use in making
lubricating oil dispersant, typically in a2 form of the
reaction preduct of polyisobutenyl succinic ‘anhydride with
polyamines cor polyols.

The significant aspect is that the process of this
invention permits a more precise cantrol of polybutene
production than heretofore possible. In lubricating oil
dispersant technolegy it is known that a relatively higher
molecular weight polybutene group provides dispersant
additive exhibiting better engine performance in terms of
sludge dispersancy and varnish deposit inhibition,
Hewever, conventional technigques for manufacturing
polybutene have ‘heretofore been somewhat unsatisfactory,
since the viscosities of such relatively higher molecular

MAI



used I n Exarrpl es 1 to 4 and 7 was replaced with that rel ating to
t he abev&-mantﬂ -oned--r~econbi nati on system and/ or rol genes as

descn1bédh| Exanplties 5 and 6 , the norphol ogically nornal ti ssue
and glant T WhT €A The:MAI gene di sappeared fromits 5 chr onosone,
whi | & nai Atsad: B ng.- thé desi red gene, was obtai ned fromthe tissue

t hat bhomﬁd@4ﬁé abhornal nor phol ogy i mmedi atel y after the gene

i nt r oduiet-i-on-{-Fi-gs.~21:23, Table 2). Further, it is also possible
to nultltudlnously |ntﬁoduce desired genes into the sane

i ndi viFgtuEt-with repeatt ng the steps of gene 10 I ntroduction,
cultivation and visual selection by using the vector wherein the
construction relating to the desired gene is exclusively altered
whi l e t he same nor phol ogi cal abnor mali‘t y- i nducing gene is

enpl oyed as the selectable marker gene (Exanple 8, Fig. 29).

15 3@;@ Oh&fehyiatd einstbdbedl ViFEdrtiiondscdo | thdhleddiaar .

MAI [ t abl K te t
the 832?&3&%@#& A
el enent, a thssdbingdendanughacture sof nthai dispdrsanés produgese dtmne
remains in tB%cBWe‘HH)S&WPe Ofubh&d 'Kﬁoaﬁ%n&antﬁy‘m?%ﬁa&? d&lsecr{l%}?t i on

is obtai ned n é dg- nductin OW Ng S
cul tivating FREGRE| @dsfpipution of such  progycts. opé‘gﬁ'oﬁn’ofl’““nt
i ntroduci ng pridomsscaéfarsamntie advantagesodl lgomsetrerling acslecular

Zﬁ[?f‘%i’?éﬁa‘t FRFL et ¥ fuh g mqrecutar, APRRIC Mysiduclln to
abnormal  tP §ﬁéne aﬁkﬁchﬂnﬁﬂﬁaPlﬁi en N°1°§R§Qﬁnﬁﬂﬁghtar‘%i#{ﬁﬁﬁﬁﬂjqﬂaIIy
normal tissie ahimdrefpprabaving a rdlaktigelheloudr valseasityurt her,
%pgg?ESggeHQTL&ulQ; weight distribution of %/%Fﬁzzigs la@s?s ‘than

2, generally from 1.80 to 1.95,e.g. 1.80 to 1.90, and preferably

1.83 to 1.90. Preferred polybutenes are those having an

R, of 900 to 2,500.

In the precess of the present invention, a high
degree of reactor controllability is achieved and the
target gpecification of mnolecular welght and meolecular
waight distribution which is desired can be met through
monitoring and adjustment of incoming catalyst addition
rata, such as the HCl addition rate relative to iscbutene
content, reactor temperature, residence time, feedstreanm
introduction rate and the like. These parameters and the
quality- of the finished product can be monitored at close
time intervals in the practice of the present invention.

Thus, for a given polybutene molecular weight dgsired,_
process conditions can be defined which will direct the
process toward the target product,

The process of this invention also provides a
nunber of product quality improvements in the polybutene
product which are carried over to the quality of the
dispersant additive ultimately produced. It has been
cbsarved in accordance with this invention that ultra
violet absorption values for the product azre raelatively
lower than prier art product. These analyses have been
considared a measure of instability in dispersant products,
probably related to the presence of wmoieties other than
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ot emam s,

such chs G 'bélial"Sd[ obt ai ned from that norphol ogically nor nal
ti ssye.~-- . - Besi des, when one derived fromthe site-specific

reco |'nat i on system V\}as used as the renovabl e DNA el enent, 5 si nce

t he d:l ;{?Z’Jrﬁf‘ﬁhmof qccurred qui ckly and quite a high frequency,

t he tj_phol ogically in mal ti ssue appearing fromthe

nor phol ogi caITy ‘abnor ti ssue could al so be detected quickly, and
many bnormal i ndi vi dualls wer e obtai ned therefromat good ef ficiency.
10 Tabl'e 3 shows the effici ency8at which the normal

I ndi vi dual was obtai ned fromthe norphol ogi cal ly abnor mal tissue

when the trangpéZtwtena one Adaci, v rarrduigssiprecared in asgeriitnce to

recombi nat i ONe8¥SY QGTuUREHSEL: AS:d Nar faRINUEY| EodA chlorine QleSEENInE S, the

vector of the, greser}st__l‘rll.‘\égnt Idvar.age gsinca {t does tand tg minimiza or
elizinate axpensiva clay <filtraticn tachniques ccummonly
used in ordar €< neat maxiaum chlcerine apecification in
polybutane~-containing proeducts.

Anotdar advantage of the invention ia a
significant raduction in the quantity of so callaed "light
ends®* in the polybutene precduct. Thesa are polybutsnes in
the undesirahle Sn range of about 200 teo 500. The
proecass of thls invantion minimizeas the quantity of these
materials and the yield of desired product in the hign
malecular weight range increases accordingly. Products cof
this invention will generally contain less than 35%
by weight of such low melecular weight polybutanes in the
reaction mixture prior to preoduct finishing. After
stripping of velatiles and light ends of &, of
300 and below, the finished product polybutene wil:
contain lesz than 25% by weight of polybutene bhaving an
R, below S00. The exact amount of acceptable low
malecular weight polybutene will vary depending on product
viscosity.

The technigue of addition of HCl to the feedstrean
in the absence of organo-aluminum chloride to form a
pre~-reacted feedstream offers the further advantage of
substantially reducing the presence of chlorinated
pelybutene in the finished product. When dispersant
precurser, i.e., polybutene succinic anhydride, is made
from polybutene, any praducts from the reaction aof
chlorinated polybutene are distinctly disadvantageous. Aany
polymerization process which permits free HCl to exist in
the reactor has this problem -and the present invention
successfully avoids it through use of the pre-reacted
feedstreanm.

In the present invention, HCl injected into the
feedstream reacts quickly with isobutylene to produce
t-butyl chloride which, upon entering the reactor,
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PCT7Q P95 102283 ——— TABLE 3
Di ffeﬂéﬁ{{;_ef"ish? éf-ﬁﬁg';t‘i_]ency of obtaining nor nal i ndi vi dual s
depehdi ng oia"type jof a renovabl e DNA el enent : 5
Nupber gof pkikngs, Nunber in
whi CE g?rﬁ%i 5% ; Renovabl e of ESP
i ndi virduahs— .| | Vect or DNA el enent l i nes
rdgw {Exanple 3 pNPI106 Ac (transposon) 63
10 ——— Lo (7 i ndividual s)
Exanple 5 pNPI 132 the region 48 7

of

hel d by Rs's synctiens G1Q.indi vj dual s)

pSRL system 15 . as &' cavalyst ”Qﬁi"["éaémﬁtﬁiimm chlcride

recombi nati on-® +7itiate the polymerization, the §yf£r@ﬁaluminum Not es:
e 20

1. The ESBawasisgPad atter Ltwo nonths of the
cul tivation. fé&qlg t'Z.““ S he HEriechiREEEe cBulf®Te det ect ed

after four -

after trichloricde and a Ehbﬁeyﬂ%ﬁé‘&rp‘éﬁ&%’&i—é{@' iq,qtligtgﬁgrml e S.

3. Each obcsp.gegbpv_g-nentloned nor mal 1 ndi viduals :
~yfefization.  Id contrast to this, when HCl is used to

dbromcta organc aluminum chicride, the species H'*‘EtAlCl:,"
which is formed by reacticn between HCL and organo~
aluminum chioride, initiates %he pclvmerization.
Polymerization in accerdance with the present invention
is more efficient and provides a degree of preccess
eentrol and product quality ret cotainable with pricr art

Frocecures based upon the use of organc-alumimm chlcride and ECL.

Poelybutenes Prepared in accordance with this
invention are particularly useful as a feedstock for the
pr.:cducticn of improved lubricating oil additives, including
dispersants. One class of useful additive are the
polybutene-substit_uted monoe~ and dicarboxylic acids
anhydrides and esters which can be made by reaction of th;.
polybutene with a monounsaturated mono- or dicarboxylic
acid, anhydride or ester. Such materials can be made by
conventional methods wherein with a monocunsaturated
carboxylic reactant comprising at least one ‘member selected
from the group consisting of (i) monounsaturated C, to
Ci0 dicarboxylic acid (preferably wherein (a} 4the
carboxyl groups are vicinyl, (i.e. located on adjacent
carbon atoms) and (b) at least one, preferably both, of
Said adjacent carbon atoms are part of said x;ono
unsaturation): (ii) derivatives of (1) such as anhydrides
°’f"°1 to Cg alcohol derived mono- or di-esters of (i):
(1ii) monounsaturatea Cy to Cio monocarboxylic acid
wherein the carbon-carbon double bond is conjugated to the
Ccarboxy group, i.e, of the structure

I T
- == 3

mont hs of cul tivatighviinaxaophe 3 and
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contained a GUS gene as a nodel of the desired
JENE prosmsosss ssnim, - R - 69 -
I'n Exafplié&Edreo s8 surder the hornone-free conditions, the tissue
cont ai fi'mg—the~transdenic cells proliferated, differentiated the
advewt[tpgp?mahﬁgg,faqd regenerated the plant. This is presunmably
ascr | bablé t 5%t Heé~acticon of the ipt 5 gene which was introduced into
t he thkempsone.i.n..the itransgenic cell as the sel ectabl e marker gene.
That{is, by the expregsion of this gene, the plant hornone was

over produced--wt-hi-a—the

20

and (iv) derivatives of ({ii)} such as C; to Cg alcchol

derived moncestars of (iil). Upon reaction with the
polybutene, the meonocunsaturation of the zmonounsaturatsd
carboxylic rsactant hecomes saturated. Thus, for axasple,
malelc anhydrida beccass a polybutsne substitutsd succinic
anhydride, 2nd acrylic acid bhecomes 2 palybutsne
substitutsd propionic acid.

Typically, from 0.7 to 4.0 (s.g., 0.8
to 2.8), preferably from 1.0 to 2.0, and most
preferadly froa 1.1 te 1.7 moles of said

nonounsaturated carboxylic reactant ars charged to the
reactor per mole of polybutene chargad.

Normally, not all of the pelybuteane reacts with
the monounsaturated carboxylic raactant and the reaction
mixture will contain unfunctionalized polybutene. The
unfuncticnalized polybutene is typically not removed from
the reaction mixture (because such removal is difficult and
would be commarcially infeagible) and the product alxture,
stripped of any monocunsaturated carboxylic reactant, is
empleoyed for further reaction with the amine or alcohol as
described herainafter to make the dispersant.

' -Charactaerization of the average number of moles of
monounsaturated carboxylic reactant which have reacted per
mole of polybutene charged to the reaction:(whether it has

undergone raaction or not) is dafined herein as

functionality. Said functionality is based upoen (i)
determination of the saponification number of the resulting
product mixture using potassium hydroxide; and (il) the
nuzmber average molacular weight of the polybutene charged,
using techniques well known in the art. Functionality is
defined solely with reference to the resulting product
mixture. Altheugh the amount of said unfunctionalized
polybutens contained in the resulting product mixture can

be subaaquohtly nodified, i.s. increased or decreased by -

technigues Xxnown in tha art, such modifications do not



cell. Cbnsequently, t he pl ant hornone produced in the cel
~arf i '“”“f“nge I nfluenced not only did the cell itself 10 to
et fie-t'i gsue such as the ESP or the like, but al so the
ti Ssug™ ad]acent tolthe cell to some extent, wher eby the sane state
as that g%yeg BYn thejartificial addition of the pl ant hornone to
thejc e nedlun1wms created. In the vector of the
pre e t +aventiont He MAI gene 15 is used as the sel ectable narker
Therefore, when the gene introduction is conducted on the
=Sy Thi S vect or, the tissue into which the desired gene is
I ntroduced may be sel ected by cultivating the cell subjected the
treatnment for t he gene introductiion, in a conmon cul ture nmedi um
under common 20 cultivation conditions w thout adding any chemi cal
subst ance for selection, and visual | dentifyirng the
resulting alter ngrmnerddnak b yabAsr ke féF‘?@ﬁe‘”A@@ordl Agiey tepas

pr;)cedure isnpclybuteﬁénphbhteéutﬁfldnbﬁ@:mmﬁlﬁt (ﬁciuhenaﬂmhg.ﬁmdndjoeﬁ
no e dur] rther, such an
MAI gene is | AT % 5% uf?%ta’ltg'gﬁgg Sféiég‘oxyl%é ac%{lrga e’éicﬂ‘pntﬁf t | ant

by i nf ect i onheXein xxe cintanded |t *'arer to thn product aixturs whethar . 70
it has undergone such modification or not.
Accordingly, the functionality of the polybutene
substituted mono~ and dicarboxylic acid material will be

typically at least " 0.5, preferably at least

0.7, and most preferably at least 0.9 and will vary
typically from 0.5 to 2.8 (e.g., 0G.6 to 2),
prefaerably from 0.8 to 1.4, and post prefarably
from G.9 to 1.3.

Examplary of such moncunsaturataed carbhoxylic
reactants are fumaric acid, itaconic acid, maleic acig,
maleic anhydride, chloromaleic acid, chloromaleic
anhydride, acrylic acid, methacrylic acid, crotonic acid,
cinnamic acid, and lower alkyl (e.g., C; to C, alkyl)
acid esters of the foregoing, e.g., methyl maleate, ethyl
fumarate, methyl fumarate, etc.

The polybutene can be reacted with the
monounsaturated carboxylic reactant by a variety of
methods. For example, the polybutene can be first
halogenated, chlorinated or brominated to 1 to 8 wt.
%, preferably 3 to 7 wt. % chlorine, or bromine, based on
the weilght of polybutene, by passing the chlorine or
bromine through the polybutene at a temperature of 69 to
250°C, preferably 110 to 160°C, e.g. 120 teo 1449°C, for
6.5 to 190, preferably 1 to 7 hours. The halogenated
polybutene may then be reacted with sufficient
mnonounsaturated carboxylic reactant at 100 te 250°C,
usually 180° to 235°C, for 0.5 to 10, e.g. 3 to
8 hours, so tha product cbtained will contain the desired
nunbher of moles of the monounsaturated carboxylic reactant

per mole of the haloganatsd polybutene. Processes of this
general type are taught in U.S. Patents 3,087,436:



I|ke i n natu__e_h_,‘_. r this reason, even if the MAI gene is

exdr q&@@@ it rittire pl ant cell into which the gene has been

it ¥ 0duGed;—i-t-s- -gaf egy i s considerably high when ingested into

t hej human body. ‘5‘ Still further, when the ipt gene is used
as the GR FEB ™R3 %yene, the tissue containing the transgenic cell

pro |]‘_erat ed and differentiated the adventitious shoot by the

i
i
1
H
i

act|{on of this | gene, naking it possible to elimnate the need for
t hel.addi tion ~~4 0of plant hormones to the culture nmediumwhich is
general ly 10 deened i ndi spensable for the proliferation and
differentiation in the cultivation of the plant cell

In addition, in this vector, the MAI gepe used as the sel ect abl e
mar ker gene is inserted into the position such that it behaves
integrally with the renovabl e DNA el enent, whereby 15 t he sel ectable

mar ker gene3;§7§er§qued hromd hﬂ%n‘d“%@h&?#s Alternatﬂeﬂﬁ)‘ex'éﬁé and
functions throuqk el.enent at” 'a given ratio

on of DNA
after the HITH °nﬁeéﬁ‘ rﬁ‘%”o am’““m‘—“. REPTAES 4G Foactant 2388d this
| oses its omhxehcahdn hdatesd wnijet heddésigr ech henénpr esenthian oPositi on

of the veclggessel. 20 procaadh idz 088s Nelod hECaipbedal | Yo Wi . e

renovabl e remai ns I n d ai nfain the
ability to Patents %xﬂlléss?q-{s Burkd} ofi87 :Acto? 42 ngBy.: i 4, 1hPs348F Uct ur e,
t he 4,380,143 ;Cangesn tthar.mil sl @280t roduction relating to the

Alternataly, the polybutene and the
monounsaturated carboxylic reactant can be contacted at
elavated temperature to cause a thaermal “ene™ reaction to
take place. Thermal "ene" reactions have been heretofore
described in U.s. Patents 3,351,673 and 3,401,118, the
disclosures of which are hereby incorporated by reference
in their entirety.

Preferably, the polybutenes used in this invention
contain legs than 5 wt&, more preferably less than 2 wtg,
and most preferably less than 1 wtts of a poelybutene
fraction comprising polybutene molecules having a mclecular
weight of laess than 300, as determined by high
temperature gel permeation chromatography employing the
corresponding polybutene calibration curve. Such preferred
palybutenes have been found to permit the preparation of
reaction products, particularly when employing maleic
anhydride as the unsaturated acid reactant, 'with decreased
sediment, In the event the polybutene produced as
described akove contains greater than 5 wt¥ of such a
low molecular weight polybutene fraction, the polybutene
can be first treated by conventicnal means to remove the
low melecular weight fraction to the desired level prior to
initiating the ene reaction, and preferably prior to
contacting the polybutene with the selected unsaturated
carboxylic reactant(s). For example, the polybutene can be
heated, prefaerably with inert gas (e.g., nitrogen)
stripping, at elevated temperature under a reduced pressure

to volatilize the low molecular weight polybutene
components which can then be raemoved from the haeat



T g.’f@; a ~plant by nerely changing the 25 portion
. tlo be introduced w thout any changi ng
the sel ectabl e narker

2 i igene and the others. Thus, the nultiple

i Lo f ok

I ntrodu thon can be P conducted an unlimted nunber of timnes.

Besi des,{ “A-this tdsE,” the | oss of the function of the MAI gene as
the sel dctabl e marker gene can be visually detected 5 t hrough t he
mor phol ogi~€al " change of the transgenic tissue as in t he
introduction of this gene. Therefore, jissue made up only of the
cells in which the desired gene alone renains in the chronosone or
the like and maintains its function can be selected surely and
easily. As aresult, the multiple 10 I ntroduction of the gene can

be conduct é‘tF%RtMﬁﬁ dema@lencihe precise fappeyatiuransyrnssur apatdnade
only of suahbﬁ£|f§r @@ﬂ£|ﬂhaﬁfﬁkaatnent camdiak jduﬂhsﬁ?eaeﬁaﬁa1ﬁ$e°hnfluence

of the sel ect rker ene.and conpl et el ree froma heal t h
ri sks posed"‘ﬁ%l For3" as a8 dhe BATEY Ffﬁpﬁefq%ﬁe YR gﬁ"ﬁg‘xﬁbt ai ned

wi t hout hawenlght]ﬁ the munndsrrgahphém oodpayglar epaight fraction*toNot es

*rE be removeRDalrd NtnlahiDlALLERIS Rﬁkﬁ&i\ﬁif Of\dﬁ%@%h £
M CROORGANF Mllstedlnthese0|f|gat| as OV\@: 20
1) FERM BP- on paﬁ §f pregsura of from D 1 to

1.0 atmospheres and a time of fro 0.5 to 20 hours
(e.g., 2 ta 8 hours) will be sufficient. )

In this procesa, tha selected polybutene and
moncunsaturated carboxylic reactant and halogen (e.g.,
chloride gas), where employed, are contacted for a time and
under conditions effective to form the desired polybutene
‘substituted monc- or dicarboxylic acid material.
Generally, the polybutene and monounsaturated carboxylic
reactant will be contacted in a polybutene te unsaturated
carboxylic reactant mole ratio usually from 1:1 to
1:10, and preferably froa 1:1 to 1:5, at an elevated
temperature, generally from 120 to 260°C, preferably
from 160 to 240°C. The mole ratio of halogen to
monounsaturated carboxylic reactant charged will also vary
and will generally range from ' 0.5:1 to 4:1, and more
typically from - 0.7:1 to 2:1 (e.g., from 0.9 to
1.4:1). The reaction will be generally carried out, with
stirring for a time of from 1 to 20 hours, preferably
from 2 to & hours.

By the use of halogen, 65 to 95 wt. % of the
polybutene will normally react with the monounsaturated
carboxylic acid reactant. Upon carrying out a thermal
reaction without the use of halogen or a catalyst, then
usually only 50 to 75 wt. % of the polybutene will
react. Chlorination helps increase the reactivity.

If cdesired, a catalyst or promoter for reaction of
the polybutene and monocunsaturated carboxyllc reactant
(whether the polybutene and monounsaturated carboxylic



'Q“'é’: 40, line 4 3) FERM BP-5065 on page
2 Y ’ 4) FERM BP-5066 on page 59, |line 25-26

The a O\fe “four |dent|f|ed with the Accessi on Numbers were 25

si nul tjaneows! iy Wepwsi febl in the follow ng depositary

i nsti tiuti on. % Nanme of depositary institution :

Nat i onjal —Imstitute™ o“f“ Bt osci ence and Human- Technol ogy Agency
of InJustrl al Science_ahd Technol ogy 30 ( GCsamu Suzuki, Dr.

DI RECTOR GENERAL ) Address of depositary institution:

1-3, Higashi 1 chone, Tsukuba-shi, Ibaraki-ken 305 JAPAN Dat e
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- 73 - CLAI M5 1. A vector

for introdugiearwantsiared gentached dn theplpanisende cohrcabwamss said
desired genga134dnalel 425! AiGrifa)) newh%hoqe.ﬁ% é%”%”%hht &aheégsﬁ' on
gene as a sel ecfable rker gen wher e X ol ogi ¢

abnor mal i t y %R8act |sb‘ﬁhgeﬁ€t?JsVSts O RTOPPERFPIACIYAN Wé@"%‘ geneof Ti,

2. The vect @r,oV andi AlL], andenbeionls atal tey t(@kigni, NN4 acumdmhaagm |s an
i pt, isopenggnyy f qercigl C rg3ept pan

Agrobacteri Eﬁﬁt é&’i?%i %ﬁ%ﬁ ﬁy%h o7 :sfmk%t“?o E bh t%%ug

desired gen®mpHyas in' a@l AAROBBE| of) ofePMi th a sél é@t eﬁyl"é’Wmérerene,
wher ei n sai reight, based on the mass of the reaction medium.

The reactien is preferadly cenducted in the
substantial absence of O, and water (to avoid competing
side reactions), and to this end can be conducted in an
atmnosphera of dry N, gas or othaer gas inert under the
reaction conditions. Tha reactants can be charged
separately or tegether as a mixturae to the reaction zone,
and the reaction can be carried out continuocusly,
semi~continuously or batchwise. Although not generally
necessary, the reaction can be carried out in the presance
of a liquid diluent or solvent, e.g., a hydrocarbon diluent
such as nmineral lubricating oil, toluena, Xxylene,
dichlorobenzene and the like. The polybutene substituted
mono=- or dicarboxylic acid material thus formed can be
recovered from the liquid reaction uwixture, e.g., after
stripping the reaction mixture, if desired,' with an inert
gas such as N, to remove unreacted unsaturated carboxylic
reactant.

Dispersants generally comnprise the reaction
product of polybutenyl succinic anhydride or the acid form
thereof with moncamines or polyamines having up to about 30
carbon atoma, having at least one primary or secondary
amino group such as the alkylene polyamines, particularly
the ethylene polyamines, the polyoxyalkylene amines,
aromatic and cycloaliphatic amines, hydroxyamines,
mono~aliphatic and di-aliphatic substituted amines. Useful
dispersants are alss formed by reacting monchydric and
polyhydric alcchols with the polybutenyl succinic anhydride
or diacid provided from the polybutenes made in accordance



sel ert.asm a. yarker* g end once expresses its function in the plant cell,
t hen g~ ~f-@ FrRV-ed- f"ermthe DNA where it exists according 15 to a
behayi of a rem)vabl e DNA el enent and the function of sai d
sel e*tabID& FankEER gene I s di sappeared, and the expression of said
sel ett abl.e_mar ker ,ggne and the di sappearance of the function thereof
are fletectabl e by nor phol ogi cal change of the ti ssue derived fromthe
pl ant—eet+—i-nto.-whi.chisai d sel ectable 20 mar ker gene i s introduced.
4. A vector for introducing a desired gene into a pl ant, which
conprises said desired gene, at jeast one mor phol ogi cal
abnormality induction gene as a marker gene, and a renovabl e DNA
el ement, whetltih il nﬁnphmitdghcadnthbpum—iﬁa)ﬂ 2bateriwllct ape gENEs i S
p03| ti oned h t

L ﬁﬂthk ‘i’t'oh RQE?@ e%( o508 gI9ups, c containin

wher el n sa“fd desired

gene p‘b@‘?‘ﬁ oﬁ%d%ﬁ%ﬂ"t ﬂ’é‘?“‘?t SYGBs afot thhalkanentRRLYAlsy AHd h t he
removabl e Dm:qiamtgxycou. AlsoSsuitaBlycakar tofe cd@nga.mmn sai d
n

nmor phol ogi B%Algohgqn?r c&;y ANqugt Lo, g8 ‘Eh-}zﬁie rgezte%g \,%1;8;12? ?nalz?dd\/\herel n

renovabl-e
sai d remvam%lmypropylammlq@@warmrmdric and polyhydrighe

vector of clptdnchs Wardena Eﬁioﬂd,ef’wﬂl} cabDbindil afd cARMo | 81888dved from

a site- speC|f L cong atlon 8 Tevctor of claim
4, wherein sadlqgl rr%r I!ngl cal 2 98 derivatives of t oregoin

di spersants are also useful, especially borated nﬁtroqen
containing dispersants resulting from boraticn with boren
oxide, beron halide, boron acids and estaers to provide 0.2
to 2.0 wt.% boeron in the dispersant. Metals and
metal-containing compounds can also forxra useful diapersants
and these ars compounds capable of forming salts with the
polylsobutenyl succinic anhydride or acid of the present
invention and this includes metals such as the alkali
matals, alkaline earth metals, zinc, cadmium, lead, cobalt,
nickel, copper, iron, chromium, magnesium and derivatives
thereof such as oxides, carboxylates, halides, phosphates,
sulfates, carbonates; hydroxides and the like.

Also useful are Mannich Base condensate
dispersants wherein the polybutenes of this invention are
reacted with a hydroxy-substituted aromatic compound (e.qg.
phenol) in an alkylation reaction to form a
pelybutene~substituted hydroxyaromatic compound. This
polybutene-substituted hydroxyaromatic compound can then be
condensed in a Mannich Base reaction with an amine (e.g.,
any of the mono- or polyamines described above) and an
aldehyde (e.g., formaldehyde). Such alkylation and Mannich
Base reactions can be accomplished using any of the
conventiocnal alkylation and Mannich Base condemsation
methods.

Lubricating oil conpcsitiona will usually contain
dispersants in amounts of from 1 to 15 wt. % bhased on

the overall weight of tha composition. ILubricating oil



abnor rrali nduf&t‘l"’ozﬁ..ééne is obtained froma m croorgani sm of t he
genus Ag otyacteriunr- ‘ 9. The vector of claim4, wherein said
nor phol ogléca{: 1!:51-—» . orrral ity induction gene is a cytokinin synthesis

i <& Y *’

gene. The vector of claim9, wherein said cytokinin

synt hesi gene i.s..an.ipt, !isopentenyl transferase, gene which is

pr esent hn the T-DNA of AgrobacterlunltunefaC|ens 11. The
vect or of-ct-ai-m 4;,—wherei-h sai d nor phol ogi cal 20 abnormal ity induction
gene is at | east one gene selected from rol genes. 12,
The vector of claim1l, wherein said rol genes are rol genes
containing rolA, rolB and rol C, which are present in the T-DNA of

Agr obact eri um r hi zogenes. 26 75

13. A net hodcbﬁpoamd.wmgwﬁlir% il vl éBhtS&ﬁe cthe {:{
I nfl uence of gene rises fr OW Nng st eps

(A mtrodumﬁg%*@a’ “I‘%‘f%@a Qangg(?éﬁ M-ﬁ nB““%al*’d'-t‘J’éNk“}r
conprises afudestiensgemsch as mesl doneergant sTs phlaadic ahatal

abnormal ity aadggglgeﬁ ge&'&cfsqé‘am LRI A aﬁg:i oxidu?!'ae[dgtn%%g%%g is

el enent, wher ei |caI abnor mal’i

posi ti oned sﬂﬁﬂqtfa&"i t"‘% hé'r?@s Tikayr alqj;ﬂpﬂl'sanWt ATEhCanandaritd YDNA
el ement, andpatkaged smi ddilpwinsed danehe form of soclution concentratas

containing 20 to 50 wt. % disparsant in minaral cils.
The invaention is furthaer illustrated by the

following Examples (wherein parts are by welght unless
otherwise indicated)} which are not to be considered as

limitative of its scope. Where viscosity measurements
are given in the Examples, 1 ¢St = 1 mm2/sec.

EXAMPLE 1

A liquid C, feedstream composad of 38 wt.%
isobutene, 30 wt.%t butene-l,4 wt.% isobutane, 10 wt.%
n-butane, 18 wt.t butene-l and less than 0.2% butadiene was
dried with CaCl, and then introduced inte a reactor feed
line. The moisture_ content in the feed after drying was
less than 40 ppm. Anhydrous gaseous HCl was introduced
inte the feed line in advance of the reactor entry peoint to
form a treated feedstream. The amount of HC1 introduced
into the feed line was in the range of 50 'to 190 'ppm by
weight with average of about 74 ppm HCl by weight.
Analysis of the treated feedstream showed it to contain
less than 0.1 ppm free HCl and showed that t-butylchloride
was the major organo-chloride in the treated feedstrean,.
which was found to have an overall organo-chloride
concentration of 80 ppm to 280 ppm by weight. The treated
feedstream was added to a c¢ontinuous stirred reactor at a
rate of about 13.4 cubic meters par hour. The reactor
residence time was maintained at about 30 minutes, the

reactor pressure was maintained at about 2.1 Bar (0.21 MPa) ard the
Yeactor temperature was maintained at about §- C

Ethylaluminum dichleride (EADC) was simultaneously added ag
a 15 wt%t soclution in ISOPAR® 1, an inert hydrocarban



10 is;l 19@3{; i ned such that it does not behave integrally with the

r enovabl.-e- DNA»eIeﬂenb,Z (B) <culturing the plant cel
obtalmed in (fg . i ‘detecting a norphol ogically abnornmal plant tissue
whi ch iappdat §T8 598 duriing the culturing, and selecting said
nDrphquQlcaIIy 5.1 abnormal tissue, and (© culturing said
nor phql ogi cal |y “abnormal tissue selected in (B), detecting a

nor ph gically--nerwal-ti ssue whi ch appears during the culturing,
and selecting said nor phol ogi cal ly normal tissue. 20 14.
The nethod of claim 13, wherein said norphol ogi cal abnormality

i nduction gene is present within sai %enovabl e DNA el enent .

15. The met hod of claim 13, wherein said renovabl e DNA element is a

transposons¢olvent, to provide an amount of EADC equalb te 0.023 wt.}

16. The nmepRodnQf &) aifgelde WaS! ei &eséhdcaegl} BL@ Y3 withadfdgTB 1S

derived froma site® specitic reconbination
a rata corresponding to the total tead introduction rate.

The polymerization reaction mixture was withdrawn from the
reactor and the catalyst removed by the steps of water
washing and agueous caustic treatment of the washed organic
layer. A caustic treated organic layer was then obtained
which was subjected to a second water washing step. The
washed organic product was then stripped of unreacted ¢,
hydrocarbons and oligomers less than 8,=300 te
form a finished polybutene product containing less than 25
wt.% of polybutene of R =500 or less.

97% of isocbutene was found converted to
polybutene, and less than 0.1 ppm of free HCl remained in
the reactor vapor phase. The finished product polybutene
was found to have a number average molecular weight of
about 1300, an average viscosity of S80 to 640 cSt at 100°'C
and a molecular weight distribution of about 1.80 to 1.90.
The stripped light dligcmez‘ was about 8 wt.$ of the total
finished polybutene product. The residue chlorine in the
finished polybutene product was found to ke akout S0 ppum.

EXAMPLE 2

The procedure of Example 1 was repeated except
that amount of HCl introduced into the feed line was in the
range of 150 to 220 ppm by weight with ave:"age of about 19¢
ppm Hél by weight. Analysis of the treated feedstreanm
showed it to contain less than 0.1 ppm free HCl and showad
that tebutylchloride was the major organo-chloride in the
treated feedstreanm which was found to have an overall
organo~chloride concentration of 1%0 ppm to 320 ppm. The
reactor temperature was maintained at about 10°C, the

reactor pressure was maintained at about 2.1 Bar (0.21 MPa), and the

reactcor residence time was maintained at about 30 ninutes.
The EADC solution was added to provide an amount of EADCS



17. The_nethod-ef--elai m 13, wherein said norphol ogi cal abnormality
| nﬂu&tslgqn pgenesi .%ot ained froma mcroorganismof 5 t he genus

Agrobaaterﬁwum'""““"g ; 18. The met hod of claim 13, wherein said
m)rphol ogl caJ ! labnormality induction gene is a cytokinin synthesis
gene. Lt > i19. The nethod of claim18, wherein said cytokinin

sy tl‘lg5| s..gene...-s an I pt, i1sopentenyltransferase, gene which is 10

prgsent i n the T- DNA of Agrobacterium tunefaciens. 20. " The
netihod_of —chai-m-13:""wherei n sai d nor phol ogi cal abnormal ity induction
gene is at |east one gene selected from8 rol genes. 21.
The nethod @fughaive 2@, mr@@ $abd r@h.gq\esgqr‘q,tlﬁa,rol 9F¥C ¢

cont ai ning genes rol A rao and {“I whi cit a present in the T- DNA
of Agr obactg?"f%% fd’gen'é@n °°“"‘“‘& t"A%ﬁ’H‘éH"I‘M 3% ' %ci ng at

| east two deisamed.l ppm @enesru\t HCh mkaainedhiiah swemmfsaztarcormbemt i ng the
fol |l ow ng t & ducing a
pha ant'ﬂg‘;fj’ni\/\% FE%& t ES1yh u?l.na was touné@ Halel (3.

vector into a npri ses
desi r ed ge’ﬁ@"“ a‘EV“?%tmbﬁ@u“ velght pﬁél eepsﬁl 959n01ﬂ#al4‘{‘51'491'duct i on

genehais a rmtmwﬁye,aﬁnﬂso to nore:twabtel@blﬂcﬁl afaNta, w%ﬂanrazeﬁl d
nor phol ogi ¢gl or ene i sitiQned su that it
behaves int egr@ﬁ’]y‘ﬂ;gﬁ%ut%ﬂntﬁé rerm%/" #]eS%DI\ﬁ? iéﬁ@'n 1g’r?d %e’l’c‘%% sai d
desired gerfhletrine in thc finished polybutene wvas tound to La . abaut

70 ppm.

COMPARATIVE EXAMPLES 3-5

The procedura of Example 1 was repeated aexcept
that the catalyst comprised finely divided AlCl; rather
than EADC, using the run conditicns described in Table I

below.
Table I.

Comparative Comparative Comparative

—Example 3 _Example 4 ~Exapple 5
Reactor temp. °C 1 to 3 5 ¢ to -2
Wt % AlCl, in faed .08~,67 .08~.67 .08~.67
HCL cocat, ppm in feed 150 100-200 70
Isobutene conver., 93 98
Mol. we. ,-R_ 1300 900 ~~ 950
Mol. wt. distr. (M /M) 1.90-1.95  1.90-1.95 1.90~1.95
Residue chlorine, ppnm “~ 100 -~ 100 ~~ 100
Viscosity, cst at 100°cC $90~640 210 190-247

Note: Peeds for Comp. Exanmples 3, 4 and 5;

_Compenent (wt.%) Comp, Exs. 3 and 4 '
somp. Ex. S

isobuterne 23

butena-) 22 i;:zz
saturated butanas $$ -
iscbutane - 45-~55
n-butans -~ 6-8
butadiene —<.9,2 —<.0.2
Tota} 100 104



It does not behave integrally with the

re ﬁﬁﬁhé @NA ékenemt (B) <culturing the plant cel

ob a’néd Tﬂ””(ﬁ@w detecting a norphol ogically abnormal plant tissue
whif c Q3L ”T urlng the culturing, and selecting said

no pnoigg éracH‘y"v i abnormal tissue, and (© culturing said
nmof phologi.cal Ly ahnarmal tissue selected in (B), detecting a

nof phol ogi cal |y normal tissue which appears during the culturing,
an ttag-—sai-d 10 nor phol ogi cal |y normal tissue. 23.

The met hod of claim 22, wherein said norphol ogi cal

abnormality

I nduction gene is present within said renovabl e DNA

24. The nmethod of claim 22, wherein said renovable DNA 15
25. The nethod of claim 22, wherein said

Is derived froma site- speC|f|c reconbi nati on
26. The nethod o#9cl aim 22, wherein said

t ransposon.
renovabl e DNA
system

mor phol 0giGMPARATIVE EXAMPLES §-7

el enent

The procedure of Example 1 is repeatad except that

watar, rather than HCl,

was eaployed as co-catalyst.

conditions of the reaction are described in Table IT.

Table II.
Comparative
~Exanple §
reactor temp. °C 10
wt.% EADC in feed 0.085
H,0 cocat, ppm in feed 138
isaobutene conver., % 93.6
mol. wt. distr. (¥,/H.) -— 2.1
residue chlorine, ppa 56
ﬂn 1238
Note:
Feed rata 12 u3/nr.
Reactor pressure 2.0 Bar

Regidencs time

solvent.

Comparative

Exanplae 7

10
Q.Q82
100
86.6
-~ 2.3
56
2049

abaut 30 minutes
Catalyst added as a 15% EADC solution in ISOPAR®-L

el ement .
elenent is a

The

The above data illustrate the simultaneous improved
low chlorine residual concentrations and narrower molecular
wvaight disgtributions achieved by the process of the present
invantion over thoss achieved by use of the AlCl;/HCL
catalyst/co-catalyst systen when coapared at the sanae
rumber average molecular weight product, and these data
further illustrate tha improved molecular waight
distribution achieved by tHe present proéess compared to an
BADC/water catalyst/co-catalyst system.



abnormality. inducti-on-gene is obtained froma mcroorgani smof 20 t he
genus {g= bacheriupert | 27. The nmethod of claim 22, wherein said
nor pho ogmcaww ~”'“aQndrnaI|ty i nduction gene is a cytokinin synthesis
gene. ! 28. :The nmet hod of claim27, wherein said cyt oki nin
synthegls §bhEEBs“aﬁ |pt |sopentenyltransferase gene which is 25

presen in t he T-PNA.of |Agrobacterium tunef aci ens.

29. Th net hod of cIa|nﬂ22 wherei n sai d norphol ogi cal abnormality
-at~teast one gene sel ected from rol genes.

30. The nmethod of claim29, wherein d rol genes are 5 rol genes

containing rolA, rolB and rol C, which e present in the T-DNA of

Agr obact eri um r hi zogenes. 31. A transgenic pl ant free from

t he i nfluence ofg produc t hod wi t hout a sexua

segregat i on éﬂeral sy lggﬂﬁﬁr?s@%" sf BFT’ ?'Fg & 10

(A) introdBEPHE®H %c’i’b‘rs |1|‘i‘f"6“§z19ﬂam-ll-:e¢¢ntmh1eﬂ-e$$| than 10aid vector
conprises wppndemréfdtalgeneess 8han! 28S{ppPN8nd most preferably

less than 60 wppm chlorine (as €l). Advantageously, the
polybutene products have a viscosity of 190 to 250
centistokes (mm2/sec).

The principles, preferred embodiments, and modes of
operation oI the present invention have been described in
the foreqgoing specification.

CLAINMS:

1. A process for preparing low molecular weight
polybutene having an M, in the range of from 700 to 3,000
and a molecular weight distribution less than 2.0 from a
feedstream mixture of C4 hydrocarbons containing at least
6 % by weight isobutylene in a stirred reaction zone
maintained at a temperature of from -50°C to +30°C,
wherein an organo-aluminum chloride catalyst containing
at least one hydrocafbyl group is used and wherein the
process comprises:

(a) injecting HCl in an amount of from 25 to 300
parts by weight per one million parts by weight of the
feedstrean mixture into the feedstream mixture, in the
substantial absence of the organg~aluminum chloride
catalyst and under conditions sufficient substantially
completely to react the injected HCl with feedstream
nonomers, thereby producing a treated feedstream mixture
which contains not more than 1.0 ppm free HCL:

(b) intreducing the treated feedstream mixture
and the organo-aluminum chloride catalyst separately into
the reaction zone;

{c) contacting the introduced treated feedstrean
mixture and the introduced catalyst in the reaction zone
for a2 time and under conditions sufficient to form a
polymerization reaction mixture containing polybutene;

R



nor phel-ogi-cal---abnerfeltty induction gene as a marker gene, and a
rennvablﬁzﬂNN'eFehﬁﬁﬁ wher ei n sai d norphol ogi cal abnormality
|nducwlpﬁMQEHE"Tg‘ﬁ0$|t|oned such that it behaves integrally 15 wth the
rennvable _ ”_eLgngnL and wherein said desired gene I s positioned
such I hat" rt ddes ot behave integrally with the renovabl e DNA

el ene} t ~.and..wher.ei.nisai d vector does not contain a gene contributing
to dej OX|f|cat|on of aiplant cell growh i nhi bitory substance as a
mar ker—gene;—20 " (B) culturing the plant cell obtained in
(A, detecting a norphol ogically abnormal plant tissue which appears
during the culturing, and selecting said norphol ogically abnor mal
tissue, (© culturing said norphol ogically abnormal tissue 25
selected in (B), detecting a norphologcally normal tissue

- 79 - whi ch appears during the culturing, and selecting

sai d ”DrphqbqglCa'&ﬂ-ﬁ&ﬂdﬂﬂﬂctt§8U5016$EL1’at ion rzactiofD) culturing

sai d nor holo cal normal tissue to regenerate a plant.
p ggctu*'e ¥-cm the reachcn zZ9ne; and 9 P

(e) recovering the polybutene product from the
withdrawn polymerizaticn reaction mixsura.

2. A process as claimed in claim 1, wherein
the catalyst comprises at least one member selected frem
the group consisting of compounds of the formula:

(R)A1(CLl) 5y

wherein R is C; to Cyg hydrocarbyl and x is an integer of
from 1 to 2,

3. a» process as claimed in claim 2, wherein the
R group comprises branched or straight chained alkyl
having from 1 to 10 carbon atoms.

4. A process as claimed in claim 3, wherein the
R group comprises C; to C4 alkyl.

5. A process as claimed in claim 3, wherein the
catalyst comprises at least one member selected from the
group consisting of (CH3)AlCl,, (CH3)3AlCl, CpHgAlCLz,
(C3Hg)2alCl, (C3H7)AlCL,, (C3H7)2alCl, CH3CH(CH3)AlCLg,
{CH3CH(CH3) ]2AlCL, (CH3)3CALCL,, ([(CH3)3C]1pAlCL,
CgHy3ALlCl,, CgHy3ALCLl,, and CygH,3AlCL,.

6. A4 process as claimed in any one of claims 1
to 5, wherein there is employed from 0.001 to 0.008 moles
of organo~aluminum chloride catalyst, preferably ethyl
aluminum dichloride catalyst, per mole of the
isobutylene.

7. A process as claimed in claim 6, wherein the
catalyst is added in an amount of from 0.002 to 0.006
moles per mole of said isobutylene. I

Hll\ll\ I



5 4 oo 82-A--plant containing two or nore desired genes

pr.oduded -by+& st hail;rrwhi ch conprises the foll owi ng steps:

(A inftrioducing d-veetof into a plant cell, wherein said vector
conprijseés Gag-gesi.red gene, at least one nor phol ogi cal

abnor fral i ty i iducton gene as a marker gene, and 10 a renovabl e DNA
el emept , "Wwherein-sai.d ror phol ogi cal abnormality i nduction gene is
posi tioned such that it behaves integrally w th the renovabl e DNA
el enent, and Wherein-sai d desired gene is positioned such that it
does not behave integrally with the renovabl e DNA el ement, and
wherein said vector does not contain 15 a gene contributing to

det oxi di cation of a plant cell growth 32 jnhibitory substance as a
mar ker gene, (B) culturing the plant cell obtained in (A,

detecting a norphofogi cal |13 rinsessapspthnindd Ssuenyhbsd aPpaariss 1
during the culdouri,nghef@ith sﬁ&%agcsgignmnpl&%llggkggl é’talﬁ% nor mal
n

a
. T :
tissue, cul turing_said. norphologicalTy a or R8F tissue
selected in (B éé?e%‘éﬁ%% MorRpif5! 85 BaTiS QioEram & 53ue whi oh

appears during t he cul turing, and sel ecting sai d

(mé;phf" ogically nosirel i SSiaceds as claimed GR) anf BPRANL,35GRS, (A 1O
a eas e ti an
@ 8, Qﬁéreln the polybutene product has a molecular

weight distribution of from 1.80 to 1.90.

10. A process as claimed in any one of claims 1

to 9, wherein the polybutene has an My of from 200 to
2,500.

11. & process as claimed in any one of claims 1
to 10, wherein the temperature range is from -15°C to
+16°C, preferably -5°C to +15°C.

12. A process as claimed in any one of c¢laims 1
to 11, wherein the reaction is carried out in a stirred
tank reactor.

13. A process as claimed in any one of claims 1
to 11, wherein said reaction is carried cut in a tubular
reactor.

1l4. A process as claimed in any cne of claims :

to 13, wharein the/feedstream mixture and the organo-
aluminum chloride catalyst are introduced substantially
simultaneously inte the reaction zone.

15. A process for preparing low molecular weight
polybutene having an ﬁn in the range of from 700 to 3000
and a molecular weight distribution less than 2, wherein
an organo-aluminum chloride catalyst contalning at least
one hydrocarbyl group is used and wherein the process
comprises:

(a) introducing the organo-aluminum chloride
catalyst and a feedstream mixture containing t-butyl

T ) 00




- 80~ 1 LAGEM (E) culturing said norphologically normal tissue to

regener te"a“planf ¥ 33. A plant containing two or nore desired

genes | QQHﬁ by a met hod wi t hout a sexual segregation process, 5
mhl%e§*t 7 of

whi ch ¢ Iiomnng st eps: (A) introducing a vector
into a pl dant—.cel.l. mhex3|n said vector <conprises a desired gene,
at |eag4t one nnrphologlcal abnormality induction gene as a marker
gene, a ——a-Temovabl € DNA el enent, wherein said norphol ogi cal

abnormality 10 induction gene is p03|t|oned such that it behaves

integrally with the renovabl e DNA 3 enent, and wherein said desi red
gene IS{BOSILLODQd sgch ;hat i,s .does not behave integrally with the
renovabl e DNA el eent - “aRd-Whet €1'n Sai-d *PECT o HoeS Hot=Cont ai n a

gene contr|buFFn@-Vé~detOX|f|cat|on of a plant ceII growth 15 inhibitory
substance as a nmarken geneeonz=aczing =as 1akBlepldd turin rhﬁ%sﬁFlant cel

obtained in (AL, _ detecting a nnrﬁﬁologlca :ts) tissue

whi ch appears “dGang‘Fhe tu1"Uﬁrnga“‘aﬁﬂ'sé1etﬁln@a%%&?F cne
nmor phol ogi cal I3¢* 2 tiagbrocnetadd ssmeicizls sussicians(€) gtk ing said
mor phol ogi cal lge1y3RR0TRE cAt LSSME on nixzurs

(<) wizhdrawin

mixture from She rseacti

taining polybutene:
the gclvmerizatisn reactien
rn 2zne; and
(d) reccvering the geclvisuzene preduct Iram the
withdrawn palymerizaticn reacticn mixtur

15, A centiaucus precess for
molecular weight polybutene having an M, in the range of
from 700 to 3,000 and a molecular weight distribution
less than 2.0 frem a feedstream nixture of C4
hydrocarhons centaining at least 6 % by weicht

rzparing low

i'o

s

isobutylene in a stirred reaction zene maintained at a
temperature of ~15°¢C to +15°C, wherein an ergano-
aluminum chloride catalys: containing at least one
hydrocarbyl group is used and wherein the process
comprisges:

(a) injecting HCl in an amcunt of from 25 to 300
parts by waeight per one million parts by weight of the
feedstream mixture ints the feedstream mixture, in the
substantial absence of the organc-aluminum chloride
catalyst and under conditions sufficient to substantially
completely react the injected HCl with feedstreanm
monomers, thereby sroducing a treated feedstream mixture 
which contains not more than 1.0 ppm free HCl:

(b) continucusly intrcducing the treated
feedstream mixture and the organo-aluminum ckloride
catalyst separately intsc the reacticn zone;

(c) contacting the introduced treated feedstream
mixture and the introduced catalyst in the reaction zane
for a time and under conditions sufficient to form a
polymerization reaction mixture containing polybutene:

(4} continucusly withdrawing the polymerization
reaction .mixture from the reaction zone; and

T




o v b o v e

sel ect editiPhA (BE“’dSTEﬁthng nor phol ogi cal ly normal tissue which

appears during: - “the ¢ culturing, = and sel ecting sai d
nmor pho OQ|RQ|L¥qQ9&gH“ qlssue (D) repeating steps (A to (O
at | eapsti oHe trae/s - 81 - (B

cul tur gnnwsaLd% nnrﬂh | ogically normal tissue to regenerate a plant.
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(e) recovering the polybutene product from the
withdrawn polymerization reaction mixture.

17. A process as claimed in claim 15 or claim
16, which incorporates one or more of the features
specified in claims 2 to 14.

18. A process as claimed in any one of claims 1
to 17, wherein the withdrawn polymerization reaction
nixture is quenched with agqueous alkali and the
polybutene product is recovered from the gquenched
polymerization reaction mixture,

lg. 4 process as claimed in any one of claims 1
to 18, wherein the organoc~aluminum chloride is introduced
in admixture with C4 hydrocarbons.

20. A process as claimed in any one of claims 1

to 19, wherein the polybutene product has a viscosity of
190 to 250 centistokes (mm2/sec) at 100°C.
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