SYNTHESI S AND USE OF MSE- FRAMEWORK TYPE MOLECULAR

SI EVES FI ELD [0001] This invention relates to the
waywbhesss of crystalline nol ecul ar sieves of PCEUMBEY/003678

framewor k-type, such as MCM 68, and to their use in

or gani ¢ conversi on processes.1-BACKGROUND [ 0002] MCM 68

is a single crystalline phase nol ecul ar sieve materi al

whi ch has a uni que 3-di nensi onal channel structure

conpri SiSYNTHESES ANDUSE OFMSHFRAMEWOREKNd

two 10-menber ed Ty MSIEC CLATESIEVESWI ch the
channel s of each—mrdellp'erp'e'n'd'iTm ar to the
channel s of the other systens and in which the 12-ring

Flgirqgnel s are generally straight and the 10-ring
nels are tortuous (sinusoidal). MCM 68 has been

[06¢H gned Thig Yalerteor WeRitddiro bthet SyntbedisiCéliceystalline molecular
Conmi ssion of the International Zeolite Association. .
sigved 03 thd MSE drgpnewbdilotypen dudhas MER-68] and 36 theyr use in organic

diffraction pattern of MCM 68 are disclosed in U S
COP¥eIsSHN PIPCEEE849, 018, whi ch al so descri bes the
synthesis of the nolecular sieve in the presence of a
structure directing agent conprising the
traet hyl bi cycl o[ 2. 2. 2] oct-7-ene-2,3 :5, 6-
B %&R B um di cation. The entire contents of U S.
[odient Ne1CR1849iOh8sipte 'c‘i‘?ﬁ&ll’i‘ﬁ"eagﬁﬁkeh%(ﬁbéhlﬁy sieve material
ref'erence. [0004] U. S. "Patent No. 6,049, 018
wiaglenbbd fd esitjhe Bedinehsidoll 6Gchantieh statcthings tcomprising one 12-
aromatic al kylation and transal kyl ation reactions. In )
menabkred nng chanebagystem Mod twol 98;membertidstihg sdannelasystems, in
68 sho activity in the catal ytic cracking of
Wh“@/ttla% sPRRREIS b crachWsterd eﬁFQS@uE%YPSHd’@H&arF@e@C hapgelsrof the
but vyl enes and i spbutene,,w th it he 68 either bein
ottitLY RS A58 dp LRI, RS 2ol el e B it nd the
10iring SRAMMME AR oM HASYGAD! L |
O PRI bt ool SSiROR0RAD, REIMAE s B FaGiaRl fcture
typd PISE B Rh€ Sttuctle € pimsion bf MMm&matenal Zeolite Association.

[0003] The composition and characterizing X-ray diffraction pattern of
MCM-68 are disclosed in U.S. Patent No. 6,049,018, which also describes the
synthesis of the molecular sieve in the presence of a structure directing agent
comprising the N,N,N',N'-tetraethylbicyclo[2.2.2]oct-7-ene-2,3:5,6-
dipyrrolidinium dication. The entire contents of U.S. Patent No. 6,049,018 are
incorporated herein by reference.

[0004] U.S. Patent No. 6,049,018 exemplifies the use of MCM-68 as a
catalyst in aromatic alkylation and transalkylation reactions. In addition, U.S.
Patent No. 7,198,711 discloses that MCM-68 shows activity in the catalytic
cracking of hydrocarbon feedstocks to produce an enhanced yield of butylenes
and isobutene, with the MCM-68 either being the primary cracking catalyst or an
additive component in conjunction with a conventional large pore cracking

catalyst, such as zeolite Y.



been hi ndered by the high cost of the dication

structure directing agent required for its synthesis
wanwohet18e there is significant interest in fiPdi/ng009/003678

alternative, |ess expensive structure directing agents

for the synthesis of MCM 68._.40006] According to the

present invention, it has now been found that 1, 1-

di al kyl - 4-cycl ohexyl pi perazin-1-ium cations and
[0005] di al kyd -dhte, Bhdwb S thb @opimédeed] addvieldprheimd 6AINIOM-68 has

are effective as structure directing agents in the )
besyitihdaried byf thehighscoshof ¢ dicatioh stastireatirdotimgdagenarequired

these catjons can be produced, conveni entl¥ and )
for ifaxsyathesiscand herse theraris sipaifioanhintereshinlipding alternative, less

materials. [0Q07] .European. Patent .Publicati.o . EP 1
exganSiyo SREule diePURE a2Su or e Seesit ol Pl a8y at e

in by, ref ' t. I -

086 b o/RuEirEaG hs Hragrl ISl 1t 0 ek (R Hac 1.1

AL 1g Kl e (VAR ohex bREr azi ium 1.1-dialkyl-4-
dl%@?%négﬁcg%%ﬁlpﬁhzﬂt} écﬂdlﬂ ecti Xr?gaﬂgggnt . {h%‘g 32 has a ky
aliyley¢tehexylpieraziannaimssations areceffectpve a8 stenduresdibentagg agents

ring channels and has been assigned structure type | HW
inhe symthssis wfMCMaimMareovent hasebeent koundtthahiiese cations can

Zeol jte Association. Thus ITQ 3 as a different .
becpyastuged sqonyenignglyt #ngh INACHELVe sommerailly ayaable raw

394 the I,I-dinethyl-4- cycl ohexyl pi perazi n-1-ium
m%\tFélaGIrod'uced by al kyl ation of N cyclohexyl pi perazine
(08?1 | 0daMLBEAP Pl PULBLELOR N/ P RE£2598 AP, fiRilished July

rci y* avail I'S scarce even at
11, 200734 cofFdrateduadteid b FefeRAMYARSCIERRO Bhat! thearelite ITQ-32
aspect, the present invention resides in a nethod of
cany bt hewithesiged iar yis¢ gireseneenof effudbrde sioay eusingi hg -dimecthyl-4-
structure of the MSE framework type, preferably
cyniomesglpiperazined Hom edigns as ﬁ@tw%ﬁﬂqucimgga%"ﬁ-eégﬁ‘éﬁ has a

2 GimensionaleHaenEbopente Spaipeing & mombErebinE ffngfl and has
o BB b ety By SR, o e
In%@rg@ti&?dl rEEAite Mssdklefion. OTh@d FPQLSQ@ hﬁs"‘%_tdlffé?éﬁt' orySfal structure

and a source of organic cations, Q having
than MCM-68. Moreover, in EP 1 852 394 Al the 1,1-dimethyl-4-

cyclohexylpiperazin-1-ium are produced by alkylation of N-cyclohexylpiperazine
with iodomethane, but N-cyclohexylpiperazine is not commercially available and

is scarce even at laboratory scale quantities.

SUMMARY

[0008] In one aspect, the present invention resides in a method of
synthesizing a crystalline molecular sieve having the structure of the MSE
framework type, preferably MCM-68, the method comprising crystallizing a
reaction mixture comprising a source of water, a source of an oxide of a
tetravalent element, Y, selected from at least one of silicon, tin, titanium,

vanadium and germanium, optionally a source of a trivalent element, X, a source



the follow ng general structure: in which RL is
hydr ogen or an al kyl group, such as a nethyl group,
waraR278Nd R3 are al kyl groups and conveni ent PGI/HE209/003678
i ndependently sel ected from nmethyl and ethyl groups.
[ 0009] Conveniently, the nmolag-ratio QYQ2 in said
reaction mxture is in the range of fromabout 0.01 to
about 1.0, such as from about 0.05 to about O0.7.
of[42041RA1i 68 AUENine ¥akth mesil AV, aadta wuree f organfoogtionse §), having
source of an oxide of trivalent elenment, X selected
th¢ folbowing gastralmteictdreal unm num boron, gallium iron
and chrom um conveniently such that nolar ratio
Y2/ X283 in said reaction mxture is in the range of
fromabout 4 to_ab 0, such rom apout 8 to

about 120. [001%] embody/nent , \t he' feacti on

m xture has the fl i RIr conmpogdd i on: YQ2/ X2(3
4 to 200 H2Of YO? 2 0.05 0 1 MIYO2 0.05
to 2 QY 0.01 to In er &bodi nent,

the reaction m xture has the foll ow ng nol ar
conposition: HHOAO 2 14 to 50 CHTYO2 0.10 to 0.53 MAO 2

inSRélfﬂ?lég? rl}l?fd%nzopaxp@k&? gﬂ) %l Is[églg 3sh n‘;ﬁﬂﬂ gtl\fi eﬁltﬁd‘!Rq and R;

ar@'a?l@jﬁngroui% drdl edrienieHily2 e FRiepeddal 34 sélectedkfrbimmethyl and
earth M is at | east one of sodi um and

ethwgalt@sapslm [0014] Conveniently, said reaction m xture

ri ses seeds of MSE
[0003}3 Conveniently, the molar ratio Q/YO, in said reaction mixture is in

the range of from about 0.01 to about 1.0, such as from about 0.05 to about 0.7.

[0010] Conveniently, said reaction mixture comprises a source of an oxide
of trivalent element, X, selected from at least one of aluminum, boron, gallium,
iron and chromium, conveniently such that molar ratio YO,/X;0; in said reaction
mixture is in the range of from about 4 to about 200, such as from about 8 to

about 120.

[0011] In one embodiment, the reaction mixture has the following molar
composition:

YO0,/X,0; 4 t0 200

H,0/YO, 5t0 200

OH/YO, 0.05to 1

M/YO, 0.05t02

QYO, 0.01to 1.
[0012] In another embodiment, the reaction mixture has the following

molar composition:



framework type nol ecul ar sieve, typically such that
the nolar ratio of seedsAO 2 in said reaction m xture
WO g00bas4reen about 0.001 and about 0.1. [0015] PCT/US2009/003678
Conveniently, the crystallizing is conducted at a
tenperature between about 10G.0C and about 200 OC for
up to 28 days, such as at a tenperature between about
145 0C and about 175 OC for about 24 to about 170
hours. [OPOHIX,I0y a further asPesti20the invention
resides in a crystalline nolecular sieve having the
VBE framdlg@RA @ype and contai MibgS5Qithin its pore
structure cations, Q selected frona
|, 1-di al KYH7X¥Qycl ohexyl pi per 82014910:93im cati ons, 1, 1-
di al kyl - 4- | cycl ohexyl pi pegel%itn- ~1 um cations and
m xt ures éof . [0017] In yet a°f u?t her aspect, the

i nventio ;Yeéi des in an or gaan)sq?ro(ge_r sion process
conpri Si % coht act i ng an organic feed with a catal yst

[0@93;13“ si GenRralf, Cidl@oichianalent dlbment, ¥t akl siliconSkaid trivalent
framewor k type 'nol ecul ar sieve described herein.

eldr@it8 X, i akiminuny end saidualk#lé or atkadioe, earthemetal oM, iivat least one
resides in a process for producing a

of sptliugh ahd piotassgyml ohexyl pi perazi n-1-ium conpound, the

ORLEEESS R, o S aSon Sridpit3' SOSRERES el of MSE
4- phe I perazi P {] .

BB SRR B s Y RESRAL AP gy s ofseedsvO;

in Safdl de¥Etidh R feg’béhﬂe.:oom bR @Ct.i N9

n %?lgllllé)%{:%ﬁ)g%{gzlﬁﬁ?%tg&m ?a W th cy%l ohexanone and

[00V5Y 0ogen Conwimehtte theldfystalliAing! Bhesntipitpdr azindapmperature
and (d) alkylating the 1-alkyl-4-cycl ohexgl pi perazi ne

between (@bpuoriQic PQ angdr alwute2@0 °C for up to 28 days, such as at a

|, 1 -dial kyl -4-cycl ohexyl pi perazi n-|-ium conpound.
tempomigrecariweRn couy, 145175 RBA DEHS 448 s [l BBty inebout 170
0020] In still yet a further aspect, the invention
h ides in a process for producing a

[0{)}1@' di al I(I)ﬁl a %ﬁﬁh&yéﬁ%g{, qng)fﬂxlféﬂtfb%rl%%i(fé'sliﬁiaué?yﬁfé'l‘lﬁﬂéjﬁfblecular
sieve having the MSE framework type and containing within its pore structure
cations, Q, selected from 1,1-dialkyl-4-cyclohexylpiperazin-1-ium cations, 1,1-
dialkyl-4-alkylcyclohexylpiperazin-1-ium cations and mixtures thereof.
[0017] In yet a further aspect, the invention resides in an organic
conversion process comprising contacting an organic feed with a catalyst
comprising a calcined form of the crystalline MSE framework type molecular
sieve described herein.
[0018] In still yet a further aspect, the invention resides in a process for
producing a 1,1-dialkyl-4-cyclohexylpiperazin-1-ium compound, the process
comprising:

(a) reacting a halobenzene with 1-alkylpiperazine to produce 1-alkyl-

4-phenylpiperazine;



process conprising: (a) reacting a hal oal kyl benzene
with 1-al kyl pi perazine to produce 1-

wa@bkdghs#sal kyl phenyl pi perazi ne; (b) hydrogenat PeyUs1989/003678
| -al kyl - 4-al kyl phenyl pi perazine from(a) to produce
| -al kyl -4-al kyl cycl ohexyl pi psr-azi ne; or (c) reacting
1-al kyl pi perazine from (a) with al kyl cycl ohexanone and
hydrogen to produce

| - al(ky! - hydtdgenayiapahexialkybel-plidnydpiparatife from (a) to produce
al kﬁ;lﬂati ng the | -al kyl-4-al kyl cycl ohexyl pi perazi ne

1-dlkph#{dyrlahexylpiperazinepdtice a ,
i) i USRS St D SEREASe an
by SO NE Lrtedrisay EonF RaBERKEAPEeld sy ko) -
Y S HIBHBERE HEC) Moyl -exclohexylpipergine fiom () or () to
P T Qe 1 T Set Lon pat tern of
[00AN 68 pr@shveaicnily, tlie halobenzene is bromobenzene.

|, 1 -dinmethyl -4-cycl ohexyl pi perazin-I-ium cations as
(0020 strudnwtidl pet adurthgr aspsst, thecimventign tresidae ipagpresess for

Ex | 2 | LED SCRI PTI OF THE ENMBODI MENTS
produsng oo dr |- QRIKHET AR TERCgh G RIRE D oy IR sy OTRGUn,  the

crystalli nol ecul ar sieve having the MSE franmework
pr‘?i%g,cgglé’éﬁﬁ% MCM 68, using 1, 1-

di alcky! - 4 [ i 1 i -

T G e b g iatdy with TaRpberazine yo produce 1
a]]@alzi-@lkiylrﬂfenglrﬁpéﬂaﬁtn&e directing agent, together with

an i nproved net hod of preparing the structure ,

di r €b} i ndnydgegenatiags thelebaikyiedakylplienyipipetaginesdrom (a) to

the calcined formof the resultant MSE franmework type

prequest kiplkyld-aiky kgl ehexyiniperagifiea Ok at al yst in organic

o] SR R uS oy TR USSR and
BB GRS 85 RSk O T 2

(d) alkylating the 1-alkyl-4-alkylcyclohexylpiperazine from (b) or (c)

to produce a 1,1-dialkyl-4-alkylcyclohexylpiperazin-1-ium compound.
[0021] Conveniently, the haloalkylbenzene is 4-methylbromobenzene.
[0022] Conveniently, said alkylating is effected by reacting the 1-alkyl-4-
cyclohexylpiperazine or 1-alkyl-4-alkylcyclohexylpiperazine with iodomethane

or iodoethane.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Figure 1 is an X-ray diffraction pattern of MCM-68 produced using
1,1-dimethyl-4-cyclohexylpiperazin-1-ium cations as the structure directing

agent according to the process of Example 2.



whi ch has a uni que 3-di nensi onal channel system

conprising one 12-nenbered ring channel system and two
waeomesdies ed ring channel systens, in which theCT/US2009/003678

channel s of each system extend perpendicular to the

channel s of the other systenss-and in which the 12-ring

channel s are generally straight and the 10-ring

channel s are tortuous (sinusoidal). MCM 68 has been
DETAIVED BESCRIFEIONOFVEH B L MBOBIMENTSe

Conm ssion of the International Zeolite Association.
[00B4R6] | Mescsibed! dieneid finr m mMathwdgofasynihesizingy a crystalline

diffraction pattern_which is distinguished f
molgeular BEevsf haying the AMSR %émgywméxn)@ge%lcgra%@%%g using 1,1-
t ed S terlals bythellnesllste R
di 3\{‘%? & cycgcg{e&(/?pfggqag 2R Rel ati ve al"ﬁ‘f @nsity [10 1-81alkyl-4-

allé'légﬁﬁi)ég!t@)%r#m &05.81? les%aqg}ﬁ/ 85 3§t gtul'g glgf:é’(’in agent,

Oirds
to tﬁgﬁ?w:ﬂﬁ -(a)mllZ Wéélézrgéfgt%d' oP. fl%l% fige Efr_uctgt.rigdﬁ*\%tmgWgent.

AMoOdesttibe®. Hekeid &5 SHe vse of e WaR:imE foem Oofl thevirgsudant MSE

+/- 0.11 VW3.40 +/- 0.10 W
_framework type crystalline molecular sieve as a catalyst in organic conversion

reactions, such as in aromatic alkylation and transalkylation reactions and in the
catalytic cracking of hydrocarbon feedstocks.

[0025] MCM-68 is a synthetic porous single crystalline phase material
which has a unique 3-dimensional channel system comprising one 12-membered
ring channel system and two 10-membered ring channel systems, in which the
channels of each system extend perpendicular to the channels of the other
systems and in which the 12-ring channels are generally straight and the 10-ring
channels are tortuous (sinusoidal). MCM-68 has been assigned structure type
MSE by the Structure Commission of the International Zeolite Association.
[0026] In its calcined form, MCM-68 has an X-ray diffraction pattern
which is distinguished from the patterns of other known as-synthesized or

thermally treated crystalline materials by the lines listed in Table 1 below.



3.24 +/- 0.09 W2.90 +/- 0.08 VW][0027] These X-ray
diffraction data were collected with a Scintag
walrdobnswss on system equi pped with a ger mani unPGDURIH09/003678
state detector, using copper K-al pha radiation. The
diffraction data were recordef by step-scanning at
0. 02 degrees of two-theta, where theta is the Bragg
angl e, and a counting time of 10 seconds for each
step. The interplanar spacr4Wle.1 d' s, were cal cul ated
in Angstromunits, and the relative intensities of the
lines, 1/1@(A3 one- hundr e®dlative frtensityt [df9ix I/I@)] t he
strongest |ine, above background, were derived with
t he use 338 _pé%l le fitting routigne (or second

derlvat{e’hS9 §3|Bthn) The |ntensy%es are uncorrected

for Lor ol ari zation effe The rel ative

i nt ensi Q. %%"’é‘l’@-?’él ven in terns of Mhe synbols vs =
very str@b@+H>089%to < 100%, s Mstrong (> 60%to <
809, m Fgnedpye (> 40%to < 60% yyv = weak (> 20%to
< 40% , q--VW2_ very weak (>O%tQN< 20%9 . It should
be undeigg (é gat diffraction da listed for this
sanmpl e h%i lines may consist™of nultiple

over | aphbfgi/t BdS whi ch under certdn conditions, such
as diffeger¢e.13n crystal | ographi ¥ Whawges, may appear

as res ggdr/Oé jpartially resol vedynes. Typically,

crystal ?§+Zp r}étchanges can i ncl l{p‘? m nor changes in
unit ce ers and/or a chap in crystal

syrmetr 10 W/t Bddt a change in the ructure. These
m nor e40§d1‘/50 lilncl udi ng changes M rel ative
intensi3, '9¢s+/-gqr1 al so occur as a Msult of differences

in catipgs qqt, framework con‘p ition, nature and
degree gg ? § ll I ling, crystal and shape,
preferr 0 rh ation and ther rral and/ or hydr ot her nal
hi st or y3- P 10MoM 68 has a chemW aI conposi tion

i nvol V|3IQ4t+I7ieOJ®9I ar relationshi p: W203: (n) YO2 wherein
X is ajzppual giyg el ement sel ected fwom at | east one of
al um num boron, gallium iron and chrom um
preferably aluminum Y is a tetraval ent el enent

[0027] These X-ray diffraction data were collected with a Scintag
diffraction system, equipped with a germanium solid state detector, using copper
K-alpha radiation. The diffraction data were recorded by step-scanning at 0.02
degrees of two-theta, where theta is the Bragg angle, and a counting time of 10
seconds for each step. The interplanar spacings, d’s, were calculated in
Angstrom units, and the relative intensities of the lines, I/], is one-hundredth of
the intensity of the strongest line, above background, were derived with the use
of a profile fitting routine (or second derivative algorithm). The intensities are
uncorrected for Lorentz and polarization effects. The relative intensities are
given in terms of the symbols vs = very strong (> 80% to < 100%), s = strong (>
60% to < 80%), m = medium (> 40% to < 60%), w = weak (> 20% to < 40%),
and vw = very weak (>0% to < 20%). It should be understood that diffraction

data listed for this sample as single lines may consist of multiple overlapping



sel ected fromat |east one of silicon, tin, titanium
vanadi um and germani um preferably silicon; and n is
w@rookessss3 about 4, such as 4 to 100, 000, and UuBRCEIE2009/003678
from about 10 to about 100. [0029] MCM 68 is thermally
stable and in the cal cined fag-mexhibits a high
surface area (660 n2/g with m cropore volunme of 0.21
cc/g) and significant hydrocarbon sorption capacity:
lines Helheufidéd ceAtinatonitions) sudld #8CdiffekendeswirtocBgsiziéographic
sorption at 75 torr, 30 0OC - 18.8 wt % 2, _ )
chaagsyretmay| appeare asorgsolved aor qrtially | resolyedClines.1. oTypically,
wt % Mesi tyl ene sorptiagon at, 2 torr, 100 OC - 3.3 nt%
cryseabagraphici ehangesi Gan  IRGAS gBYNGHL CHARESS 6B Withiast! parpmeters
jgh acid activity, wth an ha_Val ue of 0-.2000.
anfjciih, Bferot el syib oy ABHf e it ta REREAMe. These
. " 0 - Lyst
mifif BIREHT IARAE WhaBEts 1 Iotatle kiEnGfte i al P URAIAR o result
of Wiffetehides (h aakioff cdién@IfrdifeRok eomysition) nafireValdudBgree of
of catalyst per unit tine). It is based on the
poeetfillingy cofstali size saral shapa predered goricantatiors tantlathenmab and/or
an Al pha of 1 (Rate Constant=0.016 sec 1). The Al pha
hydeothermalddgtorbed in U.S. Pat. No. 3,354,078; in the

rnal qf talysis, 4, 527 (1965); 6, 278 966) ;
00" 57 SsNEEY S cthsifissl psrmbestioar dryOBgRe. the molar
ce as to that description. The experinental
relégzr)lrggllﬁﬁbns of the test used herein include a constant
tenperature of 538 0C a -Fycpble flow rate as
described in detail in ?%9\](\(1;% %I of Catalysis, 61,
wh22&in(X 98 Q) trivialéiid lerAsndseletted dbommt Uedst dret @halublinum, boron,
6, 049, 018, MCM 68 has previously been synthesized
gallzinmgirnpNand  chromism, apreforably phimjring, ¥ tsca-tetramalent element

B I A A T —
o301 5089680 5 S0 sS3DSOBRE 59 oy

froth gﬁg&t]d@mtqfoosynt hesi zi ng MCM 68 enpl oys as the
structure directing agent

[0029]- di al RMCM-68Y &l tHeernallpi fiebRZArt in ithéncandhed fdrmk-exhibits a

high surface area (660 m*/g with micropore volume of 0.21 cc/g) and significant

hydrocarbon sorption capacity:

n-Hexane sorption at 75 torr, 90 °C - 10.8 wt%
Benzene sorption at 75 torr, 30 °C - 18.8 wt%
2, 2-Dimethylbutane sorption at 60 torr, 120 °C - 11.0 wt%
Mesitylene sorption at 2 torr, 100 °C - 3.3 wt%.
[0030] In its active, hydrogen form MCM-68 exhibits a high acid activity,

with an Alpha Value of 900-2000. Alpha Value is an approximate indication of
the catalytic cracking activity of the catalyst compared to a standard catalyst and
it gives the relative rate constant (rate of normal hexane conversion per volume
of catalyst per unit time). It is based on the activity of silica-alumina cracking

catalyst taken as an Alpha of 1 (Rate Constant=0.016 sec’). The Alpha Test is



di al kyl - 4- al kyl cycl ohexyl pi perazin-I-ium cati ons,
whi ch have the follow ng general structure: in which
WR009854193r ogen or an al kyl group, such as a nme€hyb2009/003678
group, and R2 and R3 are al kyl groups and conveniently
are independently sel ected fream net hyl and et hyl
groups. Preferred
I, I-dial kyl -4-al kyl cycl ohexyl pi perazin-1-ium cations
de%?oeﬂd ik mf%lc)%%% Nb. 343 54,878 civicthe WRxyha lnpoCamidysis, 4,-520n(1965);
cations.
6, 1278- i966);hynd 61¢ 385 (h8RY), wapk rineonpotated ineceini ynzefhrenge as to
previously been used to direct the synthesis h t he,
thatedstscriptiprQ Blre experimgniab candipiansref é\%ﬂeﬁbawg engip ipgude a
1 852 394 Al). VeL, gs Wt ot.her structure o
coBF B ISTPRFrANER O S8 dvendia VirbIf 13V Bf % SRREHBRAH detal in
by, varyi y ' ditions,
thg ??%"Zr’zg?af’ -‘?1:’31: %@yﬁgﬁg& azin-1-ium cations,
[008F] Udi ngad. &jsclisaBt | 1ASCYPhRAEXMoDi BYABZOTE,! NMOMI-68 has
catlions, are effective in directing thesynthesis of a
prévisligly béertlishhthiesizbd nidigg UNAN, N Nestetraethelbiiaycdo[ 2:218] aat-7-ene-
particular are effective in directing the synthesis of
2, prdy6edipyasedidutiving 8licaiong rassha ghpcture tiog aggut.nglawever, the
simlar struycture

. to . . .. .
high | cefitapkythis- sipuatenice ditestipgr agem- has ysigaifigsoigdindered the

such a 1 di et hyl i pi j di n-1-ium hydroxide, 1,1-
COH?YHEECFR%“}’E"ﬁIO;Pé‘P?’BiW@\ﬁ' ‘hydr oxi de,

 A-tri 4 C | - j ] th

[Oé?%k/dr pxi’gllgé gﬁ%‘iseﬁftl Mﬁ@@e&?m Qﬂ]ﬁ gﬁ%ﬁ%ﬁpﬁ%g%?? n_—e lmpl (l)J}IfTSI as e
stﬂ%afrexuﬂeetiﬂ?vaagfea@ f,@fdiﬂn?v-ﬂdc}dkﬁfd‘)@(cpipvﬁzimldurrecaridt/@ 1,1-

the synthesis of MCM 68. [0034] In the present nethod )
dialkybacilkgloyolioktxylpiperazinebtinamd catiops,i svhch ahavurthe ésllowing

water, a source of an oxide of a tetraval ent el enent,
gevicrad slruetee: from at | east one of silicon, tin,

titani um vanadi um and germani um a source of an oxide
of trivalent elenment, X, selected fromat |east one of

al um num borong g i roW‘o{r omRym a source
of an alkali or a i metal \ M together with

a source of 1|,I- Nohexyl pjN&razi n-1-ium
and/or | ,I-dial kyl\:4- yl cycNohexy)pi perazi n- 1-ium
Q cations. GCeneral he conposition of *t he reaction

m xture is controlled,so that the nolar ratio QO in
said reaction mxture is in the range of from about
inGvRithtRy, i88dioden suahalky! Braup, dbchibs 8 nXdhybgroup, and R; and R

are alkyl groups and conveniently are independently selected from methyl and
ethyl groups. Preferred 1,1-dialkyl-4-alkylcyclohexylpiperazin-1-ium cations are
1,1-dialkyl-4-(4-alkylcyclohexyl)piperazin-1-ium cations. |

[0033] 1,1-dimethyl-4-cyclohexylpiperazin-1-ium cations have previously
been used to direct the synthesis of the zeolite ITQ-32 (see European Patent
Publication No. EP 1 852 394 Al). However, as with many other structure
directing agent systems, it has now been found that, by varying the synthesis
conditions, 1,1-dialkyl-4-cyclohexylpiperazin-1-ium cations, including 1,1-

dimethyl-4-cyclohexylpiperazin-1-ium cations, are effective in directing the



about 0.5. More specifically, the reaction m xture has
a conposition, in terns of nole ratios of oxides,
wawvdbiisu7she fol | ow ng ranges: Reactants Usef ul PCT/US2009/003678
Preferred YO2/ X233 4 to 200 8 to 120 H2OQ Y2 5 to
200 14 to 50 OHTYO2 0.05 to .4p0.10 to 0.53 MAO 2 0.05
to 2 0.15t0 0.9 QYO 0.01 to 1 0.05 to 0.7 [0035]
Conveniently, the reaction m xture al so conprises
syAfhReE ¢ffa MaRbeF afBIMRerknt idfe dlArSsieN dmatdrinls, argllinpaaticular are
MCM 68, typically such that the nolar ratio of
effeetists/ YORlitentingethee aghthesisniof t pure phasee MEM-6BoouBurprisingly,
0. 001 and about 0.1, such as between about 0.01 and . )
compeunds hesing siepilastarcapreto & hedialky-4veclohexyipipgiagzin-1-ium

g 0 5 AR R ” HRE. 1.-
g AP PRl lrin -
iun?lga kosTHaHhdS P,q:-éi'i'i&‘léﬁ?flﬂﬂ}éhylﬂiﬁeﬁﬁirﬁ[-i{lﬁht h?%IQJind@ have so

the total netal Mis between 0 and about 0.9,

fapprfveddheffebedenpediréctandthexynthelissof MION768.Sui t abl e
sources of silicon oxide that can be used to produce |
[0034] r eactlnotherpirgsant anetbodrd tragtian ewixtungds (pedeesid enrgarising a

silica, precipitated silica, potassiumsilicate,
SOYF®i Qfnyvater; 2 spwce 2 dnraride of iaRFE%‘.’Zﬁgﬁ“rﬁlF%’FW %éﬂl?%ﬁ‘ from at

le} pEST e 4. SR, Sangfiipt A BéfH 3B, A 6848 an oxide
of ATITHARP Q&L X es%[)e[ec‘fé(? lslom @t POSt bRe FalURihu@Sboron, gallium,

oxygen-cont ai hi ig al um num salts, such as al um num

irdd bhdtdhroSiimakl Sovreerofesn alkai kalalkdlicakartn ehetdls M, together
sodi um and/ or potassi um hydroxi de. [0038] Suitable

witlour sesrcef of 1| 1-diadkWy4-csclohekplpéperhpinpkiemi and/or dind -shtalkyl-4-
|, 1-dial kyl -4-al kyl cycl ghexyl pi perazin-|-ium cations

alkyleyclabexylpipsaazin- lofurnh £, seasions: (oererilye the campogtion of the

compounda whi ch are not detrinmental to.t farnat | on .
reggtan Gy ) FoEoIieL S| et iEweger a0 SIAVGh ah (g reaction
miXed§ inGhd range of from about 0.01 to about 1, such as from about 0.05 to
about 0.5. More specifically, the reaction mixture has a composition, in terms of

mole ratios of oxides, within the following ranges:

Reactants Useful Preferred
YO,/ X;0; 4 t0 200 8 to 120
H,0/ YO, 5t0 200 14 to 50
OH/YO, 0.05t0 1 0.10t0 0.53
M/YO, 0.05t02 0.15t0 0.9
QYO, 0.0lto1l 0.05t0 0.7
[0035] Conveniently, the reaction mixture also comprises seeds of MSE

framework type molecular sieve, such as MCM-68, typically such that the molar
ratio of seeds/YO, in the reaction mixture is between about 0.001 and about 0.1,

such as between about 0.01 and about 0.05.



i odi de, or hydroxide. [0039] In this respect,
[ ,1-dinmethyl-4-cycl ohexyl pi perazin-I-iumiodide is a
whp@ansgehpound and is conventional |y producedP@yUs2009/003678
al kyl ati on of Ncycl ohexyl pi perazi ne with i odonet hane
(EP 1 852 394 Al). However, .iin-view of the scarcity
and cost of N-cycl ohexyl pi perazi ne, the present
invention also resides in a | ower cost and
[0036lust ri abénerally £ thoneaaverht peleaeas Norist BHicon, the trivalent
production of I|,|-dialkyl -4-cycl ohexyl pi perazin-1-ium
elantntp 3§ . is [ad@dhiurh anidhths glkal @s salkaline edrkly npsitple Mz comprises at
for exanple, 1- methyl piperazing, which is )
least onerafi sadiymeand pepssumy.  Trpisellyethg kgl b glkaling earth metal,

N e L
o R LergFAURl PO 2R beeen d bopsg s

(0037 1) Rk isBirces P§ifEEE Bxide that can be used to produce the
| - al kyl - 4- phenyl pi perazi ne. The

rehetiik yhixfurehdesdribede abaverénclade heollvidalogidiva; guiccipitated silica,
typically in the presence of a catalyst, such as,

potasshunisilieate, sesivrorsilieateaand fysedsilica. opinailaly, suitgblgcsources

o e b8 gl ERAER RIS sl ppnmic
: Pa) 1 | - al kyhe 4--cycl i i .
gipbs e SBlpsc JaPRANITHe: S Belt e BESG ST B 8RR qpaining
alb s ﬂs%ue{]] as aldpiinRinPsligzidle Mitdbl€ oLRR8X8N AN metal

typically in the presence of a catalyst, such as
inclulé yodiundahd/or fpokdseirvea hydrdxtide.addi ti on of hydrogen
gas, typically in the presence of a catalyst, such as
[0038] adi urSuitablerswomcesatofal fledipadtdicrclohexgiipiperazindcum and
to about 75 0OC at f about 14 i,g t
1, baialkyl-4-a(legsyelohsadoinemain- raem; Sgies ndudé any 3affs"of the
cl ohexyl pi perazine .is then gl kylated, tvpigally b
subSefetl Piafiinien pafy Sobieinds SXhRH e, At GRisiniggthl, to the
t C
fogﬁ%{i{l yfépﬁey g)b&s_\?%l ﬁgﬁ elé%egﬁl) eI?IaCiz}lyI gﬁ%’ 1ggu€r§aén o%lg o) E%% fﬂé@i‘ae, &8
iol{#e4d4 hyd@xsd® process can be enployed to produce the

1, 1-di al kyl -4- al kyl cycl ohexyl pi perazi n-1-ium cation
[0089Fct i ndnaéntespatt, Holrdimethyl-Hi-syatelsexylpiperazin-1-ium iodide is
a }1@%%3(?%;&3@ naerid figr cgr)l(\?enlmo%allil- r;;?(t)(?gclelcoii gr %lzlingﬁoril Sof N-
cyclohexylpiperazine with iodomethane (EP 1 852394 Al). However, in view
of the scarcity and cost of N-cyclohexylpiperazine, the present invention also
resides in a lower cost and industrially more convenient process for the
production of 1,1-dialkyl-4-cyclohexylpiperazin-1-ium cations.

[0040] In this process, a l-alkylpiperazine, for example, 1-
methylpiperazine, which is commercially available at relatively low cost, is
reacted with a halobenzene, typically bromobenzene, at the reflux temperature of
the mixture, typically in the presence of a catalyst, such as (1,3-
diisopropylimidazol-2-ylidene)(3-chloropyridyl)-palladium(II)  dichloride, to

produce 1-alkyl-4-phenylpiperazine. The 1-alkyl-4-phenylpiperazine is then



hal oal kyl benzene, typically 4-nethyl bronobenzene, to
produce 1-al kyl-4- al kyl phenyl pi perazi ne. The

wo 2@bl§47831- al kyl phenyl pi perazi ne i s then hydr OBEHSE09/003678
to produce |-al kyl -4-al kyl cycl ohexyl pi perazi ne, which
then al kyl ated, typically byizeaction with an al kyl
i odi de, e.g. iodonethane, to produce a
I, I-dial kyl -4-al kyl cycl ohexyl pi perazin-1-ium conpound.

hy0Rpahteld! regpieaityi e tid présenseusfa cdtabat, such aQ ruthemium on
the reaction m xture has been prepared,
carhopstatld température cofpaloiiic k1@ KE tesbpatd NG sunder a hydrogen

atrgomITaB! @ Predurop! Jeauar0b prsoaborbBOG e 5010 5620 kpa)

to E’S‘w‘g{?gF‘Y%ﬁ‘k@%%&?ﬂ%ﬁr%{%i ’ lsigﬁ&lﬁ?é;r?g(gl}n%ﬁigerazine may

al e%\gespeﬁgg&tb}lqgeo a8in a?Pult-alg(gl iBErazfe WRith Ocyedohexanone,
ays, ‘such as -at a t 0oC

enper at ur'e en about 14

typ10811RRA Uhe Ifreséifee! 6f aabatblysB4such abeulfudiéadidufsllowed by the
Thereafter, the crystals are separated fromthe liquid

additibn efolipdregeh 09483] typieallyr dnludie pfesehee syfnhestadyst, such as
reaction is a crystalline nolecul ar sieve havij no%e

! o t he

paNsdium anwathan, @y péemperagenstofi abong 20i “Chioabaud 79oeat a pressure

structyre |,|-dial kyl 4-cycl o | pi zj p-\ -1
Ofaﬁla?‘gr lfi Pi‘& &Pk Q"ﬁ- gép ké?lgygf(ﬁ}v]etgygg?@ekg% n- JILH]Fu’ﬁalkyl""

cations. T [ a < ' s O | o
SV in b PRI S50 o i
e.%.h%dﬁﬂefkﬁ{n@,s aPh t@ﬁl?@fatﬁféowaﬁ&ltszﬂ‘pﬂ%' #@RFt B0 °C, to produce a

hernmal 'y treated Crystalline materials by the lines

1,1-dsd1Rgl-4 vy ERodlegy Bierhgin- 1 -Taml cordpol{d. Rel ati ve

Intensity HOP x I/1(0o)l 13.56 +/- 0.39 VW12.93 +/ -
[004H7 M - Fhel6arB2 pebces3. Gin b kmpleyed to produssithe W lodiatkyl-4-

+/- 0.26 VW- WS8.19 +/-,O.2d'3\/W . .
alkylcyclohexylpiperazin-1-ium cation directing agent, although in this case the
1-alkylpiperazine, for example, 1-methylpiperazine, is reacted with a
haloalkylbenzene, typically 4-methylbromobenzene, to produce 1-alkyl-4-
alkylphenylpiperazine. The 1-alkyl-4-alkylphenylpiperazine is then
hydrogenated to produce 1-alkyl-4-alkylcyclohexylpiperazine, which then
alkylated, typically by reaction with an alkyl iodide, e.g. iodomethane, to produce
a 1,1-dialkyl-4-alkylcyclohexylpiperazin-1-ium compound.
[0042] Irrespective of the source of cations, Q, when the reaction mixture
has been prepared, crystallization to produce the desired MCM-68 is conducted
under either static or stirred conditions in a suitable reactor vessel, such as for
example, polypropylene jars or stainless steel autoclaves optionally lined with
Teflon®, at a temperature between about 100 °C and about 200 °C for up to 28
days, such as at a temperature between about 145 °C and about 175 °C for about
24 to about 170 hours. Thereafter, the crystals are separated from the liquid and

recovered.



4.58 +/- 0.13 W4.54 +/- 0.13 W4.44 +/. 0.12 W4.32
+/- 0.12 VW 4.23 +/- 0.12 VW4.10 +/- 0.12 VS 4.06 +/-
wWQ209154783 98 +/- 0.1 1 W3.88 +/- 0.1 1 M 3. 80PaT/USDINX003678
1 VW3.40 +/- 0.10 VW3.24 +/- 0.09 W2.90 +/- 0.08 W
[0044] Again, these X-ray di-ifraction data were
collected with a Scintag diffraction system equi pped
with a germanium solid state detector, using copper
[0043] pha rEd prdductaef thvé shnthbsisdichttiow tis an cdydtallinei mglecular
recorded by step-scanning at 0.02 degrees of two-theta
siewsi mying ¢beiMSEgfrainework type sodaikaining wadnn diseporegiructure
with the Table 1 data,, the relative intensities ire .
1, ydiadkyl-4royelokexpipipgrazisy kiems vs = v@‘{/o%trong (1 lgdiplkyl-4-

alléfggictl Oegg i Sra:zdﬁ’-f_lr-\%gnglg(a?@gggé /ifﬁfé ?g?].ﬂ?%t ’ %t@éﬁiéﬁ material
ha¥ gﬁyﬁ(li‘?ﬁlaiifffa%?bhﬁ)aﬁeﬁ? Which %)éélm h3REJ N the Pat_terns of other
as-syn C

esi ze ystal 'l ne nol ecufar sieve contalns
kndwihr asdéyaithastzét 6 tepaly!tRiabet edistalliné treridls dyshe lines listed
and/ or "1, 1-di al kyl -4- al kyl cycl ohexyl pi perazi n-1-i um
in Tablechbelaww.hin its pore structure, the product is
normal |y activated before use in such a manner that
the organic structure dirdahlgd agent is renoved from
t he nol ecul i eve, |eavi activye cata ddcl't S
within t ous cha Ve an Ok eve

open for_lggrggﬁto%\ith a feedstock. Tygyactivation
process |1§§3y19)_ : y acconpl i shed byNngtl ng the

10.92 +/- 0.31 \'Y

10.16 +/- 0.29 VW -W

9.15 +/- 0.26 VW -W

8.19 +/- 0.23 VW

4.58 +/- 0.13 W

4.54 +/- 0.13 W

4.44 +/- 0.12 W

4.32+/-0.12 \AY

4.23 +/-0.12 \AVY

4.10 +/- 0.12 VS

4.06 +/- 0.12 M

3.98 +/- 0.11 \'Y

3.88 +/-0.11 M

3.80 +/- 0.11 \A\Y

3.40 +/- 0.10 VW

3.24 +/- 0.09 w

2.90 +/- 0.08 \AVY
[0044] Again, these X-ray diffraction data were collected with a Scintag

diffraction system, equipped with a germanium solid state detector, using copper
K-alpha radiation and with the diffraction data being recorded by step-scanning
at 0.02 degrees of two-theta using a counting time of 10 seconds for each step.
As with the Table 1 data, the relative intensities are given in terms of the

symbols vs = very strong (> 80% to < 100%), s = strong (> 60% to < 80%), m =



nol ecul ar sieve at a tenperature of from about 200 0C

to about 800 OC in the presence of an
W@200985478DNt ai ni ng gas. [0046] To the extent deSI/DsWN9/003678

the original sodium and/ or potassiumcations of the

as-synthesi zed material can.lpg.replaced in accordance

with techniques well known in the art, at least in

part, by ion exchange with other cations. Preferred
mddiinaC BOYE RS KB6),W| Haeeakeak0vons < 4074),cgrhvivonsiery weak

hydr ogen precursor, e.g., amoniumions and m xtures
CONeoeoR0%articul arly preferred cations are those

whi ch tailor the catalytic activity for certain .
[004&)r ocar Sonce: ies as-syoibiesiggd qrysallinehmolequlay gjgue contains 1,1-

oA R SU) 5, TR °\ Bl 2 P4
Vi Per i 0odi . . . , .
ol S sRBIART) T S8 L B e 01 ot i

noRhAReScthafed DefsRd us® mAkatlZ# Mathete thar iRt wr@dnic structure
orgahi ¢ conpound conversi on processes including many

dit@f:tiﬂ% agent is comored ifrdm ithel usdlecular siepeyrleaviog aclivawptadgtic sites

of chem cal conversion processes which are effectively

within¢hg meig¢réporone chbagealsofithe meleeuianisieye epansior contact’with a
i nventi on, itself or in.conbj nﬁtion wth o

b .
fe%i@l%t nbhe AGtixRUPR cROCsSSdt | tYRICA kAt RRIIShAL) b egting the
ther crystalli I ' h i &4 .
mgepy Sie%5i e kiaSRfel St fonk3B0YE £00 SEfo REGH 806'9CTHn the

: J - ti ith sh hai
proRb e an oy B OB s 2t Pon of benzene wi th
[0646)Y! ene T tHY SR¥hed&sited, HOgMabtbdiuheazd/oe potassineneations
respectively, in the gas or liquid phase, with

of rthacds-symthesizid nmerialncandienteplacesnpenacondancsd veiblo dechniques

10 OC to about 250 0OC, f about O 500 )

welkikpovn inhF i ghiedshn| parephE dopepeRIAgE (WiBSTSF cations.

p apout 0.5 hr 1 to. about 1180 hr %l .and an . hvd

raieaegh ITEPISFENS FANIOS MRRIGE ofetdlo P, PYeog, jonso;hydrogen
51 fPe% o . _

oyl YA AR B 48 sk LA Pabia? ot

cafiBR8li drk OfDsé NWhitdi Bl HRIMRAIAVHE GcOivitRbfft ceP8inOkydmcarbon
about 500 0OC, a pressure of about 0 to 500 psig, a

cohoemlon\HR\¢tiohs alhese thdude hydtegembaate Sdrthmedialsaant ametals of
Gr%rugﬁ}z&:: {I(I)/lffl{/nA, n\l;lk,e I]rB?}IiBO, I?{B,ll\}g, %%? l{t/IB%S,O\;/IIB and VIII of the
Periodic Table of the Elements.

[0047] The crystalline molecular sieve produced by the present process
can be used to catalyze a wide variety of organic compound conversion processes
including many of present commercial-industrial importance. Examples of
chemical conversion processes which are effectively catalyzed by the crystalline
material of this invention, by itself or in combination with one or more other
catalytically active substances including other crystalline catalysts, include those
requiring a catalyst with acid activity. Specific examples include:

(a) alkylation of aromatics with short chain (C,;-Ce) olefins, e.g.

alkylation of benzene with ethylene or propylene to produce ethylbenzene or



(c) transal kylation of aromatics, in gas or |liquid

phase, e.g. transal kyl ati on of pol yet hyl benzenes or
w@oiogitsogs opyl benzenes wi th benzene to producePCT/US2009/003678

et hyl benzene or cunene respectively, with reaction

condi tions including a tenpengature of about 100 OC to

about 500 0C, a pressure of about 1 to about 500 psig,

and a WHSV of about 1 hr 1 to about 10,000 hr 1; (d)
cuflieier RPettivaIgt iian ued @lskrarigort iphdse,ewdth reaction conditions

di sproportionati on of toluene to produce xylenes, wth
in¢laditg @ temperdirewfabtiout 10diChty abowrdiér ¥E,ua presturferafnabout 0 to

about 200 OC to about 760 OC, a pressure of from abgut
508t prigrhbatakweigha bourlyspase v leier (WHSY Wit Oab Bt to about

i s RS R TR
et myfPhonARBaln B YREAIEN EFtong, el LIPS in the s

orgfrﬁgii@ Bﬁﬁé& Svith rddcBidhadpditidiGineladifs ahemperd@drelSt abbut 250 °C

sure of from about atnospheric to about 60

to abousHOEPES a presdif/oDhbaltdlito H0A phig, 4 toral AYHSYV @Dabout 0.5 hr’
1, and a hydrogen/hydrocarbon nole ratio of 0 (no

' taabout 5§ br b an aramhatic/oBgin mple ratioradr | taab@K 3%

al kyl aromatics, .such as xylenes, with reaction.
condFl i oﬁ?qsﬁﬁ‘{y&*&i% Sit SFYBREEr dNof82r & diBld Bhgse. eg.

SRR B S ol PR Sl B
it A SOELINFEOEEA0PS, alpratiap cSholftpnng

a tohiperauedef Absutt 100 Q 8 abdit! V0T tal réssure off abbut Dasabout 500
wi th reaction conditions including a tenperature of

psihantd 2BHSE dfabomouthr3 26 abopt 20,906duils e of about 0 to
about 1000 psig, .a WHSV of about 0.5 hr 1 to about, 10,
hr  Ad) ancdisprepartirnationnodr alkylasematiss.e ergt dispsppatiopation of

LG8 A i B ing g fompertrs o
SBERLATIOTE b Q8160 46, oY o Sy Shtiphei o
abgﬁg%g)%itxﬂosﬁléﬁ&?va olvIEVULFOaboutr 0.1 he' aboabot020rht!, and a
hydrogen/hydrocarbon mole ratio of 0 (no added hydrogen) to about 50;

(¢)  dealkylation of alkylaromatics, e.g. deethylation of ethylbenzene,
with reaction conditions including a temperature of from about 200 °C to about
760 °C, a pressure of from about atmospheric to about 60 atmospheres, a WHSV

“of about 0.1 hr! to about 20 hr, and a hydrogen/hydrocarbon mole ratio of 0 (no
added hydrogen) to about 50;

® isomerization of alkylaromatics, such as xylenes, with reaction
conditions including a temperature of from about 200 °C to about 540 °C, a
pressure of from about 100 to about 7000 kPa, a WHSV of about 0.1 hr'! to
about 50 hr', and a hydrogen/hydrocarbon mole ratio of 0 (no added hydrogen)
to about 10;



hydr ogen/ hydrocarbon nole ratio of about 0.5 to about
10; (i) alkylation of iso-paraffins, such as

w0 s@basase, with olefins, with reaction condi t PONES2009/003678
including a tenperature of about -20 0OC to about 350
0OC, a pressure of 0 to 700 pség, a total olefin WHSV
of about 0.02 hr 1 to about 10 hr 1 ; (j) dewaxing of
paraffinic feeds with reaction conditions including a

t enggy at yegettdn ofoparalnms wifl) afémbtcalbe formSalk§laromatics and
pressure of about 0 to 1000 psig, a WHSV of about 0.2

light ghs¢sowathoreaction lwonditicarsdinaluding agempeyatnoe ef Bbauhdb@ °C to

ratio of about 0.5 to about 10; (k) cracki f 3
abhytis 5% 3¢ o pEesaiterof ahat 0o ahowdil E’Oé psig; ﬁc‘f@&\%@f&bom 0.5 hr’

o SRS T, S a2 R4 0 o, o s
hyl}é\g&so%\égsiftggpgwl@.l hr 1 to about 20 hr 1; and (1)

Ffon of olefins with reaction conditions

io?:CJ(l;izi NGhafa fFRTRShriHafi off todheWide?BfnChed Pardfins With reaction

ol'efin partial pressure of about 30 to about

coa@flidtRanchidihg aWeiRpeedtupdofiabout5200 °C tocatetud 3tl S50, & pressure
1 . [0048] As in the case of many catalysts, it nmmy Re
ofcabsiut et d00AsigIor AWEIS Vs f.3rhrd o, abtol ey and a

by the present process wth angther ma i al resistant
hyfiﬁogq@x%ﬁﬁ%rbamn%@ 13H8Q thqT?QPt Bia ath%‘?ui bérrpl oyzldsi n

c ok 2Ry R L ReER AP KB oY NS ! Hefins, with
reénkg[df{ eb ds’iti8ﬁ§ li'ﬁélh&ﬂ\ng%ﬁl Ea@e dehhodsS 20T @@ra!bgut 350 °C, a

erials such as clrays, silica and/or netal oxides

préssfe 85 0ab TO0Rig, Betdlailefn WEHS Wef abouite)d.0 artintakbyut 10 hr';
occurring or in the formof gelatinous precipitates or

gel 9j) ncldetvaxing xfupearsfiuiic fiebds witnreastion| comditdiens ingbeding a
of a material in con'! uoncti on with g@e nmol ecul ar _si eve

teppstaiersobiyorneb et XdniC i abaiistSq %, 2 PESHBTERIabout 0 to 1000
RECETIOETE TR R e TE—
m§l%:}¥1§5%f{ﬁ%oﬁp§./50{o SHOuEGhi vity of the catalyst in

I'norganr¢ conversion processes. |nactive

mat e('k? | scradlkingbby 1BRrIr¥€arddnsli Witk nfdaction costiditibng hacluding a
amount of convérsion in a given process so that

temipecitatesoLatrout & 00HICa t o ablowt 0P caa pregsarech foatabeat [0y1 to about 30
atmotsgg;tcs,ieajnﬁ : %gVO(t)P gbrour{%?{] irf' (t)(; aggl?ttZrOOlllrl'i;r;l%dt he rate

Q) isomerization of olefins with reaction conditions including a
temperature of about 250 °C to about 750 °C, an olefin partial pressure of about
30 to about 300 kPa, and a WHSV of about 0.5 hr'! to about 500 hr'.
[0048] As in the case of many catalysts, it may be desirable to incorporate
the molecular sieve produced by the present process with another material
resistant to the temperatures and other conditions employed in organic
conversion processes. Such materials include active and inactive materials and
synthetic or naturally occurring zeolites as well as inorganic materials such as

clays, silica and/or metal oxides such as alumina. The latter may be either

naturally occurring or in the form of gelatinous precipitates or gels including



These materials may be incorporated into naturally
occurring clays, e.g., bentonite and kaolin, to

WO pP054583 he crush strength of the catal yst une@r/us2009/003678
commercial operating conditions. Said naterials, i.e.
cl ays, oxides, etc., functianjyas binders for the
catalyst. It is desirable to provide a catalyst having
good crush strength because in commercial use it is

miksres AT §litH apdevertll dxides: AUsd peta awridbriaadonjanctiom with the
into powder-like materials. These clay and/or oxide

méleodllar si¢we pravhmedeby|thy quresmt npriokgssoriley, Eembired therewith or

pur pose of inproving the crush strength of the
presens|dysing yotEs)s st 913‘I’VyCYM%‘éb rwhlﬁa 18 j[ag{ixenfsndp te ghange the

coR eI S seld P e %ﬂx&ssr Y RoPRE SRR shlfersion
pr{)ﬁé@s%:< HZQ'UQ/Q Jl%llalseéllte{l\ﬂﬁg' tﬁedlﬂ%%% Qahfrgetheaﬁﬂount of

| ns ‘conmon
coﬁ@grsfdxpfd Q%l\@érﬁ ﬁ)c%s & ﬂﬁftﬁarb@uéﬁ‘ cah belbtramed e&bﬁ@m@dally and
constituent | oysite, kaolinite, dickite,

ordedy i withow eﬁr]ﬂuyqngeotlﬁn cﬂmeahsa)fsr cmmtrk»delmg dHeimt¢ fd reaction.
raw state as ori g’gnally mned or initially subjected
These calaténials | may anQfEQta’f@ﬁtmé‘P safurallyajoccurring  clays, e.g.,

nodi fi cat.i Bi nders usef fo t th th
bemitsu B KPele 5 GHRRNCois Bl %@ﬁé%hp'r 'yt under

coﬁrﬁéﬁ? | noﬁaﬂanl go?xé ijo‘:r‘% | 253 Igl ?%t?}fé]a S, if .Jl%}%n Gxides, etc.,
fuhB§6:£ 8k blﬁwﬁé}%ﬁgﬁﬂ’%ggﬁws‘torﬁ §9 dEﬁl?aHl@rtSQjﬁ‘bOEie a catalyst having

nmaterial s dr sieve produced by the present

gddOERBE Sfdhele teeapss it ednwhbivial psy duis dedirable to prevent the
material such as silica-alun na, silica-nmgnesia,
casilystcfaormi breaking, dosvr miagotw:dqrdlkasmmemﬂmﬁgcseaclay and/or oxide

Silica-titania as well as tern ry co ositions such as
binders chava beshammdeyed rl@rmah Qi rfoRaiNg; PusBRSE, of Improving the
Ll ' sia and silica-magnesiazirconi a.

si.lica-al u
CrPﬁb@ﬁng%é’ﬂ]% 8?@3'§?proport| ons of finely divided
[064 fjt al | 1 Qe gf%’é&hlﬁgex W‘y é}falcaﬁn%e' 38 Qitgd with the
oxide matrix v e crystal te
mbRafiaP gle‘vreqffbab@éa by the®priaent I%Qegseih@ame thy mmmmmmme and
nore usual I'y, particul arIy V\,hen the conposite is
kaoliap £amdlyi nwhinsh ffamilied imehdie dhe esubbentondtss, i and Hbe kaolins
range of about 2 to about 80 weight percent of th
copampoky kaown as Dixie, McNamee, Georgia and Florida clays or others in
which the main mineral constituent is halloysite, kaolinite, dickite, nacrite, or
anauxite. Such clays can be used in the raw state as originally mined or initially
subjected to calcination, acid treatment or chemical modification. Binders useful
for compositing with the molecular sieve produced by the present process also
include inorganic oxides, such as silica, zirconia, titania, magnesia, beryllia,
alumina, and mixtures thereof.
[0050] In addition to the foregoing materials, the molecular sieve
produced by the present process can be composited with a porous matrix material
such as silica-alumina, silica-magnesia, silica-zirconia, silica-thoria, silica-

beryllia, silica-titania as well as ternary compositions such as silica-alumina-



[0052] In order to nore fully illustrate the nature of
the invention and the manner of practicing sane, the

wo oioboni78y) exanpl es are presented. Exanple 1. PCT/US2009/003678
Producti on of |-nethyl-4-phenyl pi perazine [0053] Al L
flask was charged wth 141. 3;g- of bronobenzene, 30.1 ¢
of 1-nethyl pi perazine and 43.8 g of potassium
tert-butoxide. The flask was then placed on an ice

théi#d,h sf1ta-A8mThAieenAN Gilibe ahaninaninagnesta dhyd ssilicaadagnesia-
2.04 g of "PEPPSI" catal yst

zirkbnia: bi s( 2, 6-di i sopropyl phenyl )i m dazol - 2-yl i dene] ( 3-
chl oropyridyl)-palladiunm(l1) dichloride s then adde
(003 t he_ {Thes kelalive coropprtions obf iinsly caarsds SFystalfjge. molecular

sicyerrpRtesiah A0 HErE o OBIRG BB N RAF e (TN T grystdl content
- . !

raf B8 FOf "GILE VB atioiEn o' pERERE b WHiBR Parfnbfe usually,

paRTh 24P SARHERE lymip B Fs Préparédh fHe formedfsads breRrtruligtes, in

product was extracted fromthe pad wth ethanol.

th&vaigerdftabont 2fto abouedtavedghtgsereei®f4hg cofmplositet hyl - 4-
phenyl pi perazi ne. Exanple 2: Production of . .
[00524et hy| -In-ardet tshmoye Fulle iHustrase the Bajura of ghe imventiog and the

bonmb hydr ogenat or s charged with 38 of 1-

TR PF PRGNS FT Bans S |aw 150 EXHOPISS EGESERiFdet hano! |
and 4 g of a ruthenium 5% on carbon catal yst. The
fl ask was evacuated and purged wi th hydrogen gas

| Az [ﬁﬁﬁ i1 V4 ibt &t 800 psig
El{%‘éﬁ% kFi;fo gmrj%g%?? giry%?ri“xp g?*ﬁ%@ t elrl1 heated to
[0688) C and ljef tflakewnd Bhargedheithaxl . 31grofi bronidbenzenss Boel g of
in‘the flask had decreased significantly; the reaction
1-mthydpipeearine apd et3s8rg pE potasdivayden-tintoxigat The flask was then
tenperature. This was repeated until a mnj

ni mal .

planedsenpn isebptnty lhminvtesand thereontenis rapdlystitrgde 2.04 g of
« hen passed thr .a thin pad qgf. celi.te. pr ci:

PERRSIO G AR Yas dUneBiCRAra e IphEl iRgRed 4s51igehelc-
chorgm By PR PN GEHIGREAE UG adatBBNING fasl figed with a
refilf JBhdbhRsk MRSrababA /s dOder &f nigdogleanaitRRphere for 2

3.19 g of 1-nethyl piperazine, 25 nL of ethanol, 3

hotik® padothenocsulad rtat mobns ukfmperatueci dChe reaction mixture was then
filtered through a pad of 800 mL of silica gel in a 2 L D-filter flask and the pad
subsequently rinsed with 600 mL of ether. Then the product was extracted from
the pad with ethanol. Evaporation of the ethanol gave 39.4 g of 1-methyl-4-

phenylpiperazine.

Example 2: Production of 1-methyl-4-cyclohexylpiperazine

[0054] A 500 mL steel bomb hydrogenator was charged with 38 g of 1-
methyl-4-phenylpiperazine, 200 mL of degassed ethanol, and 4 g of a ruthenium
5% on carbon catalyst. The flask was evacuated and purged with hydrogen gas
twice, the second time leaving the flask at 800 psig (5620 kPa). The reaction

mixture was then heated to 120 °C and left overnight. The next morning the



and a catalytic amount of Pd/C, typically 5 nol% A

bal l oon filled with hydrogen gas was attached. After
waiens4183 f or 4 days the reaction m xture was PCT/US2002003678

through Celite and concentrated to give 2.91 g of

| - met hyl - 4- cycl ohexyl pi perazpne. Exanple 4 :

Production of I|-nethyl-4-cyclohexyl pi perazi ne [0056] A

100 nL flask was charged with 7.36 g of cycl ohexanone,

préssite Gn Ghe 1145kt hxd RieBfIased Regnifieantly; Wi Mabtioh ouss cooled, re-
et hanol and 3 drops of concentrate ‘sul furic acid.

prédsueized edidingain brough® up tottemperaturesacilisrwas xepeated until a
was cool ed and stirred at rqoom_tenperature overni %155
minieal pressueg 9e¢r@awmq§rce¢d/ﬁle feastion MyxtyreBagthga passed

thifpighon Bun ik o cdite rrpeing A B baCHE sEBScqRRny distitied to
gl{’%ézi%v‘gf ] n%[’kfy'?%?g"yhf?%ﬁﬂeﬁaﬁgﬁpﬁ azi ne. Exampl e 5 -

Production of |,|-dinethyl-4-cycl ohexyl pi perazin-|-ium
i odi de [0057] A 50 nL flask was charged with 1.02 g of

Exarfipld3! Pfodestiow b€ 1ymptlpdrsieicloheRPlpipexdziaehydr ous

et hanol, and 0.88 g of iodonethane. After 3 days of
[0855) ri ng And$md flask u@emhatgmlswnbr%% ﬁeofs@{th@qan@a@, 3.19g
ofpl aced into a ne

and hed th 200 ni, et
I-gRrtBY I eAaginge: g5 ot ibanah o areps %eownﬁr&t%gul&m acid

AT A e
h ?ogérhgasl was Srdthel: | ARCFRERY, dﬁ%‘f(')r 4 daRr/Fs) the reactlon mixture was

cyc Xyl pl'perazin-1-iumio

filRred U eliroRBh OCdlité - Shdretbudentraced | tohguiyé IOEIQQT %ZI of | F-Hmethyl-4-
hydr oxi de [0058] A colum was charged with 116 g of
cyblcheREIFEPerBRIREL CNG( OH) resin, and 43.73 g of
[, I-dinmethyl-4-cycl ohexyl pi perazi n-1-iumi odide.
Distilled water was eluted through the colum until

e gRe B e ok ot gLy pAestRE 2t

[odsdr & fgﬂyﬂags%ﬁhgéﬁg B0 BaRPHN 7. 36 '2 58 EYeBIRNABne, 7.81 ¢
of 1-methylpiperazine, 100 mL of anhydrous ethanol and 3 drops of concentrated
sulfuric acid. After refluxing for 30 minutes the reaction mixture was cooled and
stirred at room temperature overnight. Then a catalytic amount of Pd/C,
typically 5 mol% was added and a balloon filled with hydrogen gas was attached.
After stirring for 2 days the reaction mixture was filtered through Celite and

concentrated to give 1-methyl-4-cyclohexylpiperazine.

Example 5: Production of 1,1-dimethyl-4-cyclohexylpiperazin-1-ium iodide

[0057] A 50 mL flask was charged with 1.02 g of 1-methyl-4-
cyclohexylpiperazine, 20 mL of anhydrous ethanol, and 0.88 g of iodomethane.
After 3 days of stirring under a nitrogen atmosphere the solution was placed into
a new flask and quenched with 200 mL ether producing a white crystalline solid.

The solid was filtered and rinsed with additional ether and then dried in a



[0059] A gel of stoichionmetry: 6 SDA-OH 6 KNO3: Al 208:
19.3 Si2: 554 H20 where SDA-CH is 1,1

WO ioaas41§3 - 4- cycl ohexyl pi perazi n- 1-i um hydr oxPCBEUS2009/003678
produced as in Exanple 6, was prepared by m xing
together 16.6 g of DuPont Ludepx LS-30 (30.1 wt.%
Sia2), 21.1 g of a 27.7 wt.% aqueous solution of 1,1-
di met hyl - 4- cycl ohexyl pi perazi n-1-ium hydroxi de, and

vagulzmgo\%fn dvernight. 20 3PPC 4w -2 bapt@givel M Ty grafkl dedimethyl-4-
he m xture wasS stirred with a spatula until

cyhkmh@gyz]tpqmrazfﬁhbmurhﬁoﬁldg of a 15 wt. % sol ution of
alumnumnitrate, 0.4 g of dei oni zed water and 0. 29 g
of MCM 68 seeds were added. The mi xture was agai n

el e AR o1 RS RSB RLAR o

)J§J evvastransferredtoa125m Teflonllned
“ve and reacted at 200 OC for 4 days in a

[o?s&f'ftol ing A3Qohfl W4ENehakBed PHAAUQL 6WaS ofeMYELBOWEX SBR

rati on, washed thoroughly with deionized water and
L@N%OEH) @dsnil ahti54073 g af d)Mediméthpk4-cyohdhexylpipgrazin-1-ium

er X-ray diffraction (Figure 1) showed the sanple
1odndebel)muﬂl@dwmess~asatlsmht puglhmfygolsmny untipthergH was 10 and

(1 ndyct |y, Coupl ed Pl - At
thespeliiog oo barerra &L 6 @iuh 10N BhuBbacIHe WhHsplion of

L ﬁ\ﬁlﬁ‘ﬁyﬂ%wﬁw?v@wyﬁ ' 'gﬁlg\l\gg%g@g%‘i gzz;/oar}?i Cand

wei ght 1 oss which represents a product stoichionetry
of: 5.5 K 0.2 Na, 5.6 SDA-OH [Al'1,.5, Si1005] 224

EXmpR B Synthesisi sEMIGV68MCM 68 [ 0060] A gel was
prepared by adding 8.6 ng deionized water, 154.7 ny
[0688] | - 1 pAtgedsif stoichibimsditye sol uti on (8 3% K20, 20.8%
Si2), 14.3 17.54% KOH sol uti on 0% NaOH

solut | on, ~ SSHDA-P KAV Alibid ﬁysl 2 $54 0

Wl%?@w-'éﬁhﬂte Y TR blRR Y RPlforice
prgaﬁéﬁ & ?n %ﬁ% 184 %Asa%é)a}_&ggztlﬁf)ﬁhg Go8&he28.¢ Bf DuPont

Pl abi0s
Luddx ESLB?G (30.14vEYESRDX 2 P pasfaz 277! wt. ¥naghésiss solation of 1,1-

dlrorllleiheyclti r(l)%’clohexylplperazm-1-1um hydroxide, and 8.7 g of 17.5 wt.%
solution of potassium hydroxide. The mixture was stirred with a spatula until
homogenous. Then 12.9 g of a 15 wt.% solution of aluminum nitrate, 0.4 g of
deionized water and 0.29 g of MCM-68 seeds were added. The mixture was
again stirred with a spatula and then thoroughly homogenized in a 100 ml
stainless steel laboratory blender. The mixture was transferred to a 125 ml
Teflon lined autoclave and reacted at 200 °C for 4 days in a tumbling (30 rpm)
oven. The product was recovered by filtration, washed thoroughly with
deionized water and then dried at 115 °C in an oven. Phase analysis by powder
X-ray diffraction (Figure 1) showed the sample to be pure MCM-68. Elemental
analysis by ICP-AES (Inductively Coupled Plasma — Atomic Emmission

Spectroscopy) after dissolution in aqueous HF solution gave 32.34% Si, 3.57%



agent. The m xture was stirred until honbgenous and
then reacted at autogenous pressure at 145 0C for 7
wa@l2009/154188N air oven with tunbling. The producPCTES2009/003678
centrifuged, washed three tinmes w th deionized water
and then subjected to powder,X-ray diffraction
analysis. The X-ray diffraction pattern showed the
product to be pure MCM 68 zeolite. Exanple 9:
AISW(H‘S% 'Na ofndVEM768 K 0Aed thetn@raviifetiic @palysis showed a 12.7%
ding 8.7 ny deioni zed wat er, 42.0 ng U traSil
or Iﬂc nvmgm less wﬂmlceep(resa:nw/a $|r<®h)qt SBBGhlefgl'Yqu 9%
, | -di met hyl - 4- clohexy perazi n-1-j um_hydr oxi de
sol uti on, 5@571(;1@ Na Sﬁ%ﬁgﬁl‘@ﬁ LAk o1 Stigo.d %43. 0%
NaOH solution, 3 1.1 ng 35.6%1,!|-dinethyl -
cycl ohexyl pi perazin-1-iumi odi de sol uti on, 73. 0 ng 20%

Al 3esSokuti o 268 ™ MCM 68 seeds to a 1.5 ni
E&’ém@%@é@ @u oc ave The starting gel had the
[066&]‘ oW NGy 1%a§ pafed b9ORRIind 1856 Mg defonisa watdr] 164.7 mg

unti | honodenous then reacted at autogenous

Kefslileﬁiijdﬁ&sﬂlmls‘lﬁcﬁ@ s‘dbllm(Yn d8)8%%6 i K0, An2Qi8 0 Bi6n), V\14 B\ mg 17.54%
tunmbl'i ng. The product was centrjf uged washed
K®Hsdutionhl @feBong ﬁe@%ﬁ&ﬁ@H aokitione 5%&@8&%@% bl “dimethyl-4-

powder X-ray. diffract] nal SL§. r
CYIIOﬂIﬁKﬁ]cPﬂP@ﬁZWal iRt ufigl; 96 2‘586 @ﬁ%)é solution and
a nt [
1 i MGREGR e BT lataig RS gﬁ% SRl e PO bel had
30 (30% Si2), 140.8 nmg 17.54% KOH
thel?ﬁ%ék"{% ‘l“@g)%{’& 35. 6%
[, 1-dinmethyl-4- cycl ohexyl pi perazin-I-ium i odide
sol ution, 72. 1 ny 20%A1(N(13)3 solution and 2.7 ng
MCM 68 seeds /&LL 5—t—staintess st 3 autotgl ave.
The starting ¥ ad t he following reltar—rati-ps: [ 0064]
The i xture We©HASirred until honogeng®4 and { hen
reacted at aut9peusSis pressure at 145|033 for ¥ days in

an air oven WRN IR The product gras |
cegt{rlhfugedb_ 13/;1:0‘{?] 1 cjﬁﬁl'relt' S L: Lbl ”ize wat er
an en subj ﬂ‘m % ray dififractioh

anal ysis. The| WateySii ffraction patteld/shovedl t he
product to be|l sufromVEMEZT aradkilica. 0.05

where SDA is the 1,1-dimethyl-4-cyclohexylpiperazin-1-ium structure directing
agent. The mixture was stirred until homogenous and then reacted at autogenous
pressure at 145 °C for 7 days in an air oven with tumbling. The product was
centrifuged, washed three times with deionized water and then subjected to
powder X-ray diffraction analysis. The X-ray diffraction pattern showed the
product to be pure MCM-68 zeolite.

Example 9: Synthesis of MCM-68

[0061] A gel was prepared by adding 8.7 mg deionized water, 42.0 mg
UltraSil precipitated silica (92.7% Si0O;), 235.3 mg 21.9% 1,1-dimetﬁyl-4-
cyclohexylpiperazin-1-ium hydroxide solution, 52.7 mg 17.54% KOH solution,



Exanples 11 to 180: Further MCM 68 Synt heses [0065] A
series of gels were prepared in a nmanner simlar to
WEx@ons483 8 to 10 above, but having the nol ar PEE/USX09/003678
i ndi cated bel ow and reacted at the tenperature and
time indicated. In each case2the target Si from
Seeds/ Total silica ratio was 0.05. In addition, M
designates total alkali metal (that is potassium plus
54290y §gdi B%EX NatHSogokeiof / 3N.1M fag Ned5.6060H 1 $'+dimethyl 4-
SDA/SIT H2O'Si Tenp OC Tine days 1 1 Kasil-1 10 0
cy6loheRylpipdrazin- Rurn4ivdidelsolution) 73. 01mg020§@ @I(N%)saolutlon and
0.20 27 145 7 13 U trasSi 5 0.5 0.2
23 2 MGHT R sepds torp 155 gnlssiaipless Gtesd ayids HesArig gel had
th ?@P 17504,[80047040 34 145 7 16 Kasil-1 10
DIYPWing PO 18199 37 145 7 17 Ludox 12.5 0.56 0.1
0.32 0.16 28 T8 LudoxX 10 0.60 0.30 0.20 35
145 7 19 Lud igli?AIIS 526006280 040102 45 7 20 Ludox
10 0.55 0.1 @H‘@‘?ﬂ 30 145 7 2 1 | 10 0.53 0.1
0.25 0.20 26 [18BA7SP2 Kasil-1 10 0.6084.2 0. 30 0.30 34
145 7 23 LudoxAf&lOmétal$i0. 35 0.30 3 (1.3145 |7 24 Ludox

(1)048. 5048. 530. o2 el Al 25 Kash-1 7} 220.042603
1 145 7 27 Kac%a:‘qr/g‘ﬂ 0.48 0 . 0.30 g.igb 23 160 3 28

Ludox 15 0. 37 $i iom7/Seeds(latal sibga3 2DLAsilt 1 12.5
0.48 0 0.20 0.16 2 1 160 3 30 Kasil-1 12.5 0.54 0.1

[0@65’1% 68. éGTﬂeA' miture Wad UHEGK uhtil 5h6}n5§er93u]s Bnd&hen ZRacted at

autogenous pressure at 145 °C for 7 days in an air oven with tumbling. The

product was centrifuged, washed three times with deionized water and then
subjected to powder X-ray diffraction analysis. The X-ray diffraction pattern
showed the product to be pure MCM-68 zeolite.

Examﬁle 10: Synthesis of MCM-68

[0063] A gel was prepared by adding 0.9 mg deionized water, 160.4 mg
Ludox LS-30 (30% Si0,), 140.8 mg 17.54% KOH solution, 123.0 mg 35.6%
1,1-dimethyl-4-cyclohexylpiperazin-1-ium iodide solution, 72.1 mg 20%
AI(NO;); solution and 2.7 mg MCM-68 seeds to a 1.5 ml stainless steel

autoclave. The starting gel had the following molar ratios:

Si/Al 12.5
OH'/Si 0.28
SDA/Si 0.4
Alkali metal/Si 0.52
Na/ Total Alkali metal 0.0
Water/Si 24
Si from Seeds/Total silica 0.05




32 UtraSil 10 0.60 0.2 0.30 0.20 28 160 3 33 U trasil
12.5 0.56 0.1 0.32 0.24 24 160 3 34 Ludox 10 0.65 0.1
wWO285/19780 36 160 3 35 Kasil-1 12.5 0.60 0.2 0rPGRUS208%003678
35 160 3 36 Kasil-1 12.5 0.54 0.1 0.32 0.16 24 160 3
37 UtraSil 15 0.27 0 0.17 Q0227 17 160 3 38 Kasil-1 10
0.53 0.1 0.40 0.20 28 160 3 39 Kasil-1 12.5 0.60 0.2
0.32 0.32 35 160 3 40 Kasil-1 15 0.48 0 0.23 0.20 22
[0664) 3 4 Thashixtireldab Qirféd Qinfil Aofogéndlis 40 tBerd Zreacted at
Kasil-1 10 0.53 0.1 0.20 0.40 34 160 43 Ludox 7.5
aufogkols (prdssude 38 143 1603 ZAdayh tim @Bi 4ir Ived. withOtumidng. The
0.20 17 160 3 45 Kasil-1 15 0.60 0.2 0.27 0.13 30 160
predug wasi cre-n1r1ﬁxged, ovashed threp tonep veith ﬂ?@myzqd’ water and then

subjegiegl i POt K59 diraction, Bualssis KALE, X ey lifffatsion patter
shiygd 1fe Plodifts toBs BupOMERLIR el B3 0.2 23060 3 55

Kasil-1 10 0.60 0.1 0.30 0.20 27 160 7 53 Kasil-1 15
0.54 0.1 0.20 0.20 27 160 7 54 Kasil-1 12.5 0.54 0.1
Examples. 32to2P80:0Purthed MESMI—é&szﬂtlﬁes@s 54 0.1 0.24 0.32
30 160 7 56 Kasil-1 15 0.60 0.2 0.27 0.13 30 160 7 57
[00@5;]. | -1 1A sgriss of . gelowene pragrred in agmannggsimilar 4gikxamples 8
0.32.0.2 0,32 0.32 26 160 7

to 10 above but having the molar ratios indicated bélow and reacted at the
temperature and time indicated. In each case the target Si from Seeds/Total
silica ratio was 0.05. In addition, M designates total alkali metal (that is

potassium plus any sodium).



59 Kasil-1 7.5 0.48 0 0.47 0.53 38 160 7 60 Kasil-1 10
0.60 0.2 0.20 0.40 39 160EX. Si Source Si/ Al MSi Na/
wOR@pH34383 SDA/ Si H2O'Si Tenp OC Tine days 6 1 mawUk2009/003678
12.5 0.48 0 0.24 0.24 23 160 7 62 UtraSil 10 0.70 0.2
0.40 0.30 33 160 7 63 Kasil-23415 0.48 0 0.27 0.20 2 1
160 7 64 Kasil-1 7.5 0.48 0 0.33 0.27 28 175 3 65
UtraSil 12.5 0.48 0.1 0.24 0.24 22 160 7 66 Kasil-1
Ex/. 5iBodiBe 0 . A3 M¥S#0 N3BM176H3si6 7St aBi,d/S15 Teny3CO. Pme days

10. Kasi?113 2001600.65 680Kasi |10.35 15 @2e¢18 0 28. 23 0147 24 7
1716 Kadil-69 Kasiol - 10.49 0048 0 @320 00.2D 26 2v60 7 74b 7
1KasiitrasSl 12. #2.9. 60sD. 20Q2. 32 A4 3816160 237 1 Kagd -1 7
147. %26i-p3 0.12.9. 4054. 5814 1 dl¥5 3 G2 Kasids-1 1514k 54 7
1%9. Ka6il-27 0. ¥3 240460 70 73 lodox 1k4®. 37 33 0. 1714613 2 7
16l ¥GEI-7 74 lgdox06b 5 0.253 (.5 33 @40i0 377160 714% 7
1KagiuHoxl 12.2.9. Ti56. 10Q. 24 0332 316,60 72876 U t14:Si | 7
18L0 1Qdéh0 0. 2 19. 400.6p 40032 16030/ 770.¥msil-36 7.5 ™50 0.2 7
19). 33dék 53 40 44552 78 dJ tradd 120.52 0. 5800.1 01&2 0.16 7
2@ 1ud®0 7 790Kasn.$5 1 6.15 0.5 0. 20.00 33 BO53 45145/5 3 7
280 Ksasil -1 19 0.4183 0 0.117 M.253 2 d2060 72638 1 Ludkox 7
242 Kasi156 0.1 0.880 0. 84 3 10.30/5 0.82 Kasi4l -1 1549.60 7
29. 2u80x27 0. 20 320495 3083 Kazs | -10.305 0.883 0. 1146 47 7
2. 4Qdex/ 17518 8401 tradi| 7040 0. 872®. 2 B747 0. 445 43 7
28l 7%a8i-85 Lugaex 70.48 0. 49 0. .4b 53 ®4®d3 473175 3175 3
26 Ludox 125 056 0.2 0.32 0.16 31 145 7
27 Kasil-1 10 048 0. 0.30 0.20 23 160 3
28  Ludox 15  0.37 0 0.17 0.20 23 160 3
29 Kasil-1 12.5 0.48 0 0.20 0.16 21 160 3
30 Kasil-1 125 054 0.1 0.32 0.16 24 160 3
31 Ludox 125 052 0.1 0.28 0.24 30 160 3
32 UltraSil 10 060 02 0.30 0.20 28 160 3
33 UltraSil 125 056 0.1 0.32 0.24 24 160 3
34 Ludox 10 065 0.1 0.35 0.30 36 160 3
35 Kasil-1 125 060 0.2 0.32 0.32 35 160 3
36 Kasil-1 125 054 0.1 0.32 0.16 24 160 3
37  UltraSil 15  0.27 0 0.17 0.27 17 160 3
38 Kasil-1 10 053 0.1 0.40 0.20 28 160 3
39 Kasil-1 125 060 0.2 0.32 0.32 35 160 3
40 Kasil-1 15 048 0 0.23 0.20 22 160 3
41 Kasil-1 12.5 0.48 0 0.28 0.24 23 160 3
42  Kasil-1 10 053 0.1 0.20 0.40 34 160 3
43  Ludox 75 0.40 0 0.47 0.53 42 160 3
44  UltraSit 15 043 0 0.23 0.20 17 160 3
45 Kasil-1 15 060 02 0.27 0.13 30 160 3
46  Kasil-1 10 060 02 0.30 0.40 37 160 3
47  UltraSil 10 070 0.1 0.40 0.20 26 160 3
48  UltraSil 75 040 0.2 0.33 0.40 34 175 3
49 Kasil-1 10 060 02 0.40 0.40 38 160 3
50 Kasil-1 10 053 0.1 0.30 0.40 33 160 3
51 Kasil-1 125 060 0.2 0.24 0.32 36 160 3
52 Kasil-1 10 060 0.1 0.30 0.20 27 160 7
53 Kasil-1 15 054 0.1 0.20 0.20 27 160 7
54 Kasil-1 125 054 0.1 0.32 0.32 29 160 7
55 Kasil-1 125 054 01 0.24 0.32 30 160 7
56 Kasil-1 15 0.60 02 0.27 0.13 30 160 7
57 Kasil-1 10 053 0.1 0.20 0.30 31 160 7
58  UltraSil 125 032 02 0.32 0.32 26 160 7
59 Kasil-1 75 048 0 0.47 0.53 38 160 7

7

60 Kasil-1 10 0.60 0.2 0.20 0.40 39 160



86 UtraSil 10 0.55 0 0.25 0.30 23 175 3 87 Kasil-1

12.5 0.60 0.2 0.28 0.32 35 175 3 88 UtraSil 12.5 0.40
WO209/164783 16 16 175 3 89 Kasil-1 15 0.48 0 0. 2pCOUR00NH03678

175 3 90 U traSil 7.5 0.53 0.1 0.53 0.40 35 175 3 9 1

Kasil-1 7.5 0.60 0.2 0.47 0.-4¢-42 175 3 92 Ludox 12.5

0.44 0 0.20 0.16 23 175 3 93 Ludox 7.5 0.73 0.2 0.33

0.40 46 160 7 94 Ludox 10 0.60 O 0.30 0.20 28 175 3 95
EX_ud3Sodrfe 0. 5AI0.M/SO. R/ 1. 20H3SI 1SBA/Si 96,05t r I8mp °C5 Time days
60. KasiP10. 171206 1481 175 3 IR4Kasi0.24 7. 230.60 BXR 0.477
6. ltradd 17518 9. Kasi b21 1940 54 ®3A 0. 33 0. 2016 175 7
633 ¥AsiKasil -157. D48 60 ®. 2 M.Z7 0.@30 35 A0 7 0060 7
6dJ tKagist | 1576. 2048 0. I8 0. B35 10%7 3 028 Kasif#l 10 3
69). 4Mrd3i0. 351205 40.40 103 3 (RR4Kasi0.24 7. 220.60 6XR 0.277
66). KasiBb 17573 0D.4sile 1l 7.06330. 60040 2 0.337 0. 58544 160 3

677 Whrdsiisi | - 157. .48 600Q. 2 M.287 0.®83 46 PS5 3 0O 7
edKaxiabirl 15 O554 048l 0.@7 0.2 26 475 3 @ Ludoke0l0 7
6. 6asidl 1 0. 36 0.048 36 75 DAV Kass0-1 265 0.6060.2 7
70. KasiB1 53 412 875.6) 0802ud0X0.32 5 M.BF 0 (8327 0. 260 33 7
7116Kadi-09 Luddx 155D. 48.10. 1 Q427 0.48 25 4175 3 105 3
7XKasdabitl 12. 950. 48540 0024 0.2 23 AT 3 L# Kasii60l 10 7
790. 48déx 0. 3518. 20.24 176 3B0.17Si St ce F1/ Al M0Si Na/ 7
74V QulidxSi  SDASI 4230 Sio Tenm.3C Tiowo days7112 Ko | -1 7
7512 KasiB1 60 01225 0.8 0. 82 35 G5 3 032 30 160 7
76 UltraSil 10 0.40 0.2 0.40 0.40 32 160 7
77 Kasil-1 7.5 0.60 0.2 0.33 0.63 45 - 145 7
78 UltraSil 12.5 0.56 0.1 0.32 0.16 21 160 7
79 Kasil-1 7.5 0.60 0.2 0.33 0.53 45 175 3
80 Kasil-1 15 0.48 0 0.17 0.13 21 160 7
81 Ludox 12.5 0.56 0.1 0.32 0.24 31 175 3
82 Kasil-1 15 0.60 0.2 0.27 0.20 32 175 3
83 Kasil-1 7.5 0.53 0.1 0.47 0.40 37 175 3
84 UltraSil 7.5 0.87 0.2 0.47 0.40 43 175 3
85 Ludox 7.5 0.40 0.2 0.53 0.53 47 175 3
86 UltraSil 10 0.55 0 0.25 0.30 23 175 3
87 Kasil-1 125 0.60 0.2 0.28 0.32 35 175 3
88 UltraSil 12.5 0.40 0 0.16 0.16 16 175 3
89 Kasil-1 15 0.48 0 0.20 0.27 24 175 3
90 UltraSil 7.5 0.53 0.1 0.53 0.40 35 175 3
91 Kasil-1 7.5 0.60 0.2 0.47 0.40 42 175 3
92 Ludox 125 0.44 0 0.20 0.16 23 175 3
93 Ludox 7.5 0.73 0.2 0.33 0.40 46 160 7
94 Ludox 10 0.60 0 0.30 0.20 28 175 3
95 Ludox 10 0.55 0.1 0.25 0.20 30 175 3
96 UltraSil 15 0.37 0 0.17 0.13 14 175 3
97 Kasil-1 7.5 0.60 0.2 0.47 0.27 37 175 3
98 Kasil-1 15 0.54 0.1 0.23 0.20 26 175 3
99 Kasil-1 7.5 0.60 0.2 0.27 0.27 35 160 7
100 UltraSil 15 0.20 0 0.13 0.20 15 175 3
101 Kasil-1 10 0.48 0 0.35 0.40 30 175 3
102 Kasil-1 7.5 0.60 0.2 0.27 0.27 35 175 3
103 Kasil-1 7.5 0.60 0.2 0.27 0.53 44 160 7
104 Kasil-1 7.5 0.60 0.2 0.47 0.53 46 175 3
105 Kasil-1 15 0.54 0.1 0.27 0.20 26 175 3
106 Ludox 10 0.65 0.1 0.35 0.30 36 175 3
107 Kasil-1 7.5 0.60 0.2 0.27 0.53 44 175 3
108 Ludox 75 0.67 0 0.27 0.27 33 160 7
109 Ludox 15 0.47 0.1 0.27 0.13 25 175 3
110 Kasil-1 125 048 0 0.24 0.24 23 175 3
111 Kasil-1 10 0.48 0 0.35 0.20 24 175 3



113 U traSil 7.5 0.67 0.2 0.27 0.27 33 175 3 114

Kasil-1 7.5 0.60 0.2 0.53 0.53 47 175 3 115 Kasil-1 10
WO289/16783 30 0.15 25 160 3 116 Kasil-1 10 0. 55rQr/0S289/003678

0.10 20 160 3 117 Kasil-1 10 0.65 0 0.35 0.08 25 160 3

118 Kasil-1 10 0.55 0 0.25 0240 20 160 7 119 Kasil-1

10 0.60 0 0.30 0.10 25 160 7 120 Kasil-1 10 0.55 0

0.25 0.05 20 160 7 121 Kasil-1 10 0.50 0 0.20 0.03 20
Ex16(Bi Bodrze WitalaIn/si 18a0M650180-/9). 3SDASPOHZYSIL6Te®@p @3 Time days

112 tKasist | 101205 556D 0. 83 0. 1220 168 3 13% U treSi | 10 3
119. RAtrd3il0. 2576. 1m0 160 3 2% U teaSi | B3 0.601% 0.30 3
119. KasiRO 16073 12660J t0aSi| 0183 0. 55530 0. 23 0. 081730 160 3
118 1Rdi-U traSol 10s0. 6 0 0.03® 0. B120 15 3 12%0 3
116) Kasis1 | 1010. 5585 0. 2b 0. @2520 16O 3 120 U tre® | 10 3
119. 6QsiP1 0. 3010. 2Medb 160 3 I U toesSil 2B 0. 651680 0. 35 3
118. KasiRd 16018 13ls9J t raaSi| 0125 0. 5610 0. 26 0. 151600 160 7
118 K3zi-U traSol 1sd.6Mm 0 0.030 0. 1610 1&@6 3 1380 7
12b) tagiSi | 1010. 55.45 0. 26 0. D520 1605 3 120 U tredi | 10 7
120. 6AsiP10. 3010. 1520 160 3 13¥H U toesSil 2D 0. 651640 0.35 7
120. 1Mra®) 16018 136esJ t reaSi| 0135 0. 60200 0. 26 0. 081600 160 3
123 1B@ASUl traSol 1090. 6% 0 0.03%5 0. B10 1&0 3 1380 3
12KasiitraSll 20 Q048 dxP. 2% 0. 20.285 16018 1320Kasi | 16D 20 3
126. ABra®il0. 30 10. 2626 160 3 0.30 0.10 20 160 3
126 UltraSil 10 0.55 0 0.25 0.08 20 160 3
127  UltraSil 10  0.60 0 0.30 0.08 20 160 3
128 UltraSil 10 0.55 0 0.25 0.05 20 160 3
129 UltraSil 10 0.60 0 0.30 0.20 25 160 3
130 UltraSil 10  0.65 0 0.35 0.20 25 160 3
131 UltraSil 10  0.55 0 0.25 0.15 20 160 3
132 UltraSil 10 060 0 0.30 0.15 20 160 3
133 UltraSil 10 0.55 0 0.25 0.10 20 160 3
134 UltraSil 10 060 0 0.30 0.10 20 160 3
135 UltraSil 10 065 0 0.35 0.10 20 160 3
136 UltraSil 10 0.60 0 0.30 0.08 20 160 3
137 UltraSil 10 065 0 0.35 0.08 20 160 3
138 Kasil-1 20 0.48 0 0.25 0.20 25 160 3
139 Kasil-1 20 048 0 0.30 0.20 25 160 3
140 Kasil-1 20 048 0 0.25 0.10 20 160 3
141 Kasil-1 25 048 0 0.25 0.20 25 160 3
142 Kasil-1 25 048 0 0.25 0.10 20 160 3
143 Kasil-1 30 048 0 0.25 0.20 25 160 3
144 Kasil-1 35 048 0 0.30 0.10 20 160 3
145 Kasil-1 20 048 0 0.25 0.20 25 160 7
146 Kasil-1 20 048 0 0.30 0.20 25 160 7
147 Kasil-1 20 048 0 0.25 0.10 20 160 7
148 Kasil-1 20 048 0 0.30 0.10 20 160 7
149 Kasil-1 25 048 0 0.25 0.20 25 160 7
150 Kasil-1 25 048 0 0.25 0.10 20 160 7
151 Kasil-1 25 048 0 0.30 0.10 20 160 7
152 Kasil-1 40 048 0 0.25 0.20 25 160 7
153 UltraSil 20 040 0 0.25 0.20 20 160 3
154 UltraSil 20 045 0 0.30 0.20 20 160 3
155 UltraSil 20 040 0 0.25 0.10 20 160 3
156 UltraSil 20 045 0 0.30 0.10 20 160 3
157 UltraSil 25 0.37 0 0.25 0.20 20 160 3
158 UltraSil 25 037 0 0.25 0.10 20 160 3
159 UltraSil 25 042 0 0.30 0.10 20 160 3
160 UitraSil 30 035 0 0.25 0.20 20 160 3
161 UltraSil 30 035 0 0.25 0.10 20 160 3
162 UltraSil 30 040 0 0.30 0.10 20 160 3



140 Kasil-1 20 0.48 0 0.25 0.10 20 160 3 141 Kasil-1

25 0.48 0 0.25 0.20 25 160 3 142 Kasil-1 25 0.48 0
WO2@5/18780 20 160 3 143 Kasil-1 30 0.48 0 0. 25PO1/B8208%5003678

160 3 144 Kasil-1 35 0.48 0 0.30 0.10 20 160 3 145

Kasil-1 20 0.48 0 0.25 0.20.25.160 7 146 Kasil-1 20

0.48 0 0.30 0.20 25 160 7 147 Kasil-1 20 0.48 0 0.25

0.10 20 160 7 148 Kasil-1 20 0.48 0 0.30 0.10 20 160 7
Ex14%i Kascé - 1526 M4B NadM2508-/20 SBA/SE0 HFO/S60 Terpi°C- 1Time days

1625 Ulra®8 0 0.385 (.30 200 160 025151 Keaxsi | - 2025 0. 4@ O 3
1680. JMra@il10 2B516M .35 1520 Kasid.3ol 400.@0 48 @00. 25 06RO 25 3
1686 WItASLI53 Ulgbr aS.33 20 ®. 40 dr0. 25.00 20 20 160 B60L54 3
168J uitesSill 20 59. 45.85 0. 3® 0. BP0 160 3 126 U trasi| 20 3
169. Ard3il0. 2529. 1 .40 160 3 Ifs Ul to.aci | 20 0. 45160 0. 30 7
168. Ltra®d 16028 1%/4dJ tr@aSi | 024 0. 3071® 0. 2% 0. 20120 160 7
168 LhtthSil traSsl 2H30. 3700 0.02% 0. 1120 160 3 159%0 7
178) tagii | 2510. 42.6b 0. 3® 0. 10320 16053 166G U trasi | 30 2
179. ¥2sif1 0. 2510. 2 &0 169 3 Iodo U to.adi | 3B 0. 35160 0. 25 2
179. K3sik 16018 laRedJ traSi | d3db 0. 4008 0. 3@ 0. 10160 160 2
173BuUtrdSil Sourige 60 Al WS AN M@/ Si 28DA/ Si 1682Q' SI 1
178emgued®T Ti mapl6.dd tradi | 3H3d0. 340.00 0. 2%00. 10 26D 160 3 2
17864%akli-1raSi 1 535 @539 00 0. 3Mm.4p 10 @8 160 3 165 WaraSi| 3
1760 KsiBB 0 0.25 .d® 200 160 320166 dbdraSids 50 0186 O 3
179. ¥asi1 10 20516081 o 025 030 30 175 3
178 LS-30 5 0.60 0 0.20 0.30 40 175 3
179  UltraSil 5 0.40 0 0.20 0.30 30 175 3
180 UltraSil 10 0.60 0.25 0.30 0.20 25 175 3
[0066] The products were centrifuged, washed three times with deionized

water and then subjected to powder X-ray diffraction analysis. The X-ray

diffraction patterns showed the products to be pure MCM-68 zeolites.

Example 181: Synthesis of MCM-68

[0067] A gel was prepared by adding 5.3 mg deionized water, 121.6 mg
Kasil-1 potassium silicate solution (8.3% K,0, 20.8% SiO,), 31.5 mg sodium
silicate solution (8.9% Na,0, 28.7% Si0;), 18.2 mg 17.54% KOH solution,
139.6 mg 27.7% 1,1-dimethyl-4-cyclohexylpiperazin-1-ium hydroxide solution,
170.8 mg 15% AI(NOs); solution, 11.1 mg 20% HCI solution, and 1.8 mg MCM-
68 seeds to a 1.5 ml stainless steel autoclave. The starting gel had the following

molar ratios



167 UtraSil 20 0.40 0 0.25 0.20 20 160 7 168 U trasSil
20 0.45 0 0.30 0.10 20 160 7 169 UtraSil 25 0.37 0
w@2@5/19780 20 160 7 170 Kasil-1 10 0.60 0 0. 30POr/LS202%003678
160 2 171 Kasil-1 10 0.60 0 0.30 0.10 25 160 2 172
Kasil-1 10 0.60 O 0.30 0.08.20-160 2 173 UtraSil 10
0.60 0 0.30 0.15 20 160 1 174 UtraSil 10 0.60 0 0.30
0.10 20 160 2 175 Kasil-1 5 0.50 0 0.20 0.30 30 175 3
176 Kasil-1 5 0.60 0 0.20 . 0.30 35 175 3 177 Kasil-1
5 0.51 0 0.25 /80 30 175 3 178 LS-3055 0.60 0 0.20
0.30 40 175 (,321(12/5 [traSiT 5 0.40 00930 0/30 30 175 3
180 UtraSil S@00-256-3007202 3 [0066]
The products ! : ; - > times with
dei oni zed wat|eAlkabidmetadSisubj ect ed tld0-Bowder X-ray
di ffracti on andbiiotsl Al péetady di ffr@ebi op patterns
showed t he pro%@éﬁzs o be pure I\/CM683geoI|tes.

Exanpl e 181: N Nes, 8 Agel was

prepared by mﬁ: Seﬁ s{,Tq\f“T ﬁc@ Q §r 121.6 ny

Kasi | -1 pot assi um sili cate soI uti on (8 3% K20, 20.8%
witireRJDA3ik. thenty 1 sdidietinylsd-cly clohexyplpiparazin- (-Bursthed@e directing

28. 7% Si Q2), 18.2 ng 17.54% KOH sol ution, 139.6 mf:;
agent. 7Vhe mixtireavasstimedyetibhenggenqis:ang then reagied af autogenous

preuIe %‘13@%3;4%9 3okt Bpan %?3/% it OeRplBs: SpRq Brodyet was

cemj{ifufgﬁ(gI fv%qsﬁ%% tﬁgéeng eesl v@tﬁ ergeed ets ta‘ﬁﬁt {H& gl?tgjected to
dglvdererEPa hd’l'fﬁﬁcﬁdﬁlaﬂaﬁﬁi@ PIRRS 3Zt4y Hlﬂffb@‘n%hrpﬁﬁéiﬁeshowed the

rectin agent xture was stirred unti |l

produdigeneysiraMCME8 Zedité.ed at aut ogenous pressure at
160 OC for 3 days in an air oven with tunbling. The
product was

Examples 182 to 193: Further MCM-68 Syntheses

[0068] A series of gels were prepared in a manner similar to Example 181
above, but having the molar ratios indicated below, and reacted at the
temperature and time indicated. In each case the target (Silica from
Seeds)/(Total Silica) ratio was 0.05. In addition, M designates total alkali metal

(that is potassium plus any sodium).

Temp Time
Ex. Si Source Si/Al  M/Si Na/M OH-/Si SDA/Si H,O/Si °C days

182 K/Na silicate 5 0.60 0.25 0.2 0.3 35 160 72
183 K/Na silicate 5 0.60 0.50 0.2 0.3 35 160 72
184 K/Na silicate 5 0.60 0.75 0.20 0.3 35 160 72
185 K/Na silicate 5 0.60 0.25 0.25 0.3 35 160 72
186 K/Na silicate 5 0.60 0.50 0.25 0.3 35 160 72
187 K/Na silicate 5 0.60 0.75 0.25 0.3 35 160 72
188 K/Na silicate 5 0.60 0.25 0.20 0.3 35 175 72
189 K/Na silicate 5 0.60 0.50 0.20 0.3 35 175 72
190 K/Na silicate 5 0.60 0.75 0.20 0.3 35 175 72
191 K/Na silicate 5 0.60 0.25 0.25 0.3 35 175 72
192 K/Na silicate 5 0.60 0.50 0.25 0.3 35 175 72
193 K/Na silicate 5 0.60 0.76 0.25 0.3 35 175 72



centrifuged, washed three tinmes wi th deionized water

and then subjected to powder X-ray diffraction
w@e@bgsi783 The X-ray diffraction pattern showeRCT/082009/003678

product to be pure MCM 68 zeolite. Exanples 182 to

193: Further MCM 68 Synt hesegg[0068] A series of gels

were prepared in a manner simlar to Exanple 181

above, but having the nolar ratios indicated bel ow,

[0 react ik produeds Werdeemiifiigedinsashiedahtediiges edth Heionized
each case the target (Silica from Seeds)/(Tot al

widtet iand) themt subjeatedOt® powderaXdray diffravtidesanalpsies The X-ray
total alkali nmetal (that is potassium 8| us any .

diffeanition) pattesngpshovied the praductsiip e pre MCM-68 2¢olitey.
OH/S SDA/SI H2O' Si 0C days 182 K/ Na silicate 5 0.60
0.25 0.2 0.3 35 160 72 183 K/ Na silicate 5 0.60 0.50

Exsngply ) 19475 shR00el, LB, MG 2 Wit O3 Bfiethyi-a-a-
m1684 %lﬁ%’gﬂm?egﬁiiﬁgﬁﬁ%%&%%ig??g' g.ozg' 3.530'32 fgo
[0020[188 K/ Alges of swidttiomefy0 0.25 0.20 0.3 35 175 72

189 K/Na silicate 5 0.60 0.50 0.20 0.3 35 175 72 190
K/ Na silic#&$Da-0H3 KENG;:ARO:012380p763 7201 K/ Na

wﬁ%r:pﬁ §Z§1§A§O§i ggisgi 3. bfeByb4sg-mrhyféytehenytgiperazin- 1-ium
.Gat . .15 0,25 Q . .

ot B dn e spipci i R IR £ 1P Kbt Nting with 4-
mgﬁlﬁyﬁ?bﬁﬁ%eﬂ%&r irﬁﬂ%dt WEro?HQb@r&tegQ ih ELAUPRT 1 a8 ¥prepared by

action analysis. The X-ray diffraction patterns

addiipe 9 ﬁ]?&)ﬂ&f@@h&ﬁé@ wdte)d 20Ur g @QBoAeblddeE.S-30 (30.1 wt.%
Exanpl e 1I94: Synthesis of MCM 68 with

Si0,),- A0FER hm - of (4- 2306k hyl. By ciquiceny | qlirpien aef nl,l-dimethyl-4-(4-
mQt glrc(})/)c(:llpolll%xyl)piperazin-1-ium hydroxide, 65.3 mg of 17.5 wt.% solution of
KOH, 96.8 mg of a 15 wt.% solution of aluminum nitrate and 2.2 mg of MCM-
68 seeds to a stainless steel autoclave. The mixture was stirred until
homogenous and then reacted at autogenous pressure at 160 °C for 28 days in an
air oven with tumbling. The product was centrifuged, washed three times with
deionized water and then subjected to powder X-ray diffraction analysis. The X-

ray diffraction pattern showed the product to be pure MCM-68 zeolite.

Example 195 Synthesis of MCM-68 with 1-methyl-1-ethyl-4-(4- |
methylcyclohexyl)piperazin-1-ium hydroxide
[0071] A gel of stoichiometry:

6 SDA-OH: 3 KNOs: Al,O3: 19.3 SiO,: 637 H,O
where SDA-OH is 1-methyl-1-ethyl-4-(4-methylcyclohexyl)piperazin-1-ium
hydroxide (produced in a manner similar to Examples 1 to 6 but starting with 4-
methylbromobenzene instead of bromobenzene in Example 1 and using

iodoethane instead of iodomethane in Example 5) was prepared by adding 0.8



[0070] A gel of stoichionetry : 6 SDA-OH 3
KNO3: Al 203: 19.3 Si 2: 637 H20 where SDA-H i s
wo 2009d54183 hyl - 4- (4- et hyl cycl ohexyl ) pi per azi n- PET/UN009/003678
hydr oxi de (produced in a manner simlar to Exanples 1
to 6 but starting with 4- negfyl bronobenzene i nstead
of bronobenzene in Exanple 1) was prepared by addi ng
7.9 nmg of deionized water, 124.1 ng of DuPont Ludox
mg S 3kibsed Whtetd B298) mg 2@5 DuPant Audox2 8.930(3001 wt.% SiO,),
aqueous sol uti on of | I-d| nmet hyl - 4- (4-
198€ hyrigc yof oae2¢l ) pwﬁéﬁaaquebus usolotidn oxifd el -meghyd- ngthyfl-4-(4-
17.5 wt. % sol ution of KOH 96.8 of a 15 w. %
m@byl@vcbhezsyl) HPeFAAIRT iy f@yda'oam 851 mg of IK,éMNt &g solution of

QR aul S AR S e %ﬁamﬁe 25 S mem
68a%8&e ? % rggﬁlsegg est%%l JHQIQO(QQV% or ’Fﬁe ké‘ @gs alfirred until

oven 'w was cen
hoWfseatus lﬁﬁ&Qhéﬁ PRt hha&it% @ﬂb@ﬁﬁre‘é@ﬁ&ratm Q@ §Br 2 days in an
subj ected to powder X-ray diffraction analysis. The

airXo&yn dwithr aghblimg.paTher sarmdé (Inﬁduteh evysr peiepaired cagaén peaeted at
MCM 68 zeolite. Exanple 195 Synthesis of MCM68 with
autogenphy | pressarpyat- 4604°C for 7 days. The products were centrifuged,

waghFd Ghick: BREh, BifbL Ag/onGedDAREELand TasPoUbkESe 1o epvider X-ray

dl]i%%‘&l%lﬁ)??&%{?l{%g er ?%?FS'AQ@S%}F ?répg&g;:g%z/ %hc?wed the products to be
pu{yﬂj@%{uggzgm&duced In a manner simlar to Exanples 1

t starting with 4- nethyl bronobenzene i nstead
[0@72]br onobwhile nleipreset@ipléntiornhgs beemdebaileat hadellustrated by
i nstead of iodonethane in Exanple 5) was prepared by
refedetioegt® . Batcwr denbodipentsyathese A2 @rdinary o;lklllblmoﬂte art will
Ludox LS-30 (30.1 wt.% SiO2), 198.2 ng of a 26.
apg@g@gg ghgto‘qh@t myﬁn@qan endst ﬁgﬂlf to vgpg’ypn&;npmnecessarlly 1llustrated

< LT 40 W Bl
claifls g{)f ?ﬂrpcgse {éﬁ'ﬁ‘iﬂbértﬁé @rﬁg?ét\:/ éf H%geSMVgﬁlon

Seé 0-a s ess S auto m xtur e was
stirred until hormgenous and then reacted at

aut ogenous pressure at 200 OC for 2 days in an



air oven with tunbling. The sane m xture was prepared

agai n reacted at autogenous pressure at 160 0C for 7
w@l2009/154TB® products were centrifuged, washed tPCEES2009/003678

times with deionized water and then subjected to

powder X-ray diffraction analzysis. The X-ray

diffraction patterns showed the products to be pure

MCM 68 zeolite. [0072] Wiile the present invention has
cibgpusdescribed and illustrated by reference to

particul ar enmbodi ments, those of ordinary skill in the
art will appreciate that the invention | ends |tself to
variations not necessarily illustrated herein.

1.t hi A moethod, of snemhesném arrspstaHing @Oﬂ%l%fd@e%lhél"iﬂg an MSE

the appended ¢l ains, f pses of determnin
FrameRORG oeeor EnenenEg e AOTIOUTE | HSEIIRE, o 1oKUILh mixture

coﬁﬁ{;?sﬁxgg %L qs%%t E? b negggﬁ(é‘?&& SbtfaaLA bgﬁer@} §%’t¥ﬂal§dteé'1§ment Y,

nethod conp
aefe?t’e?lt ﬂlolnll %t Ngast 6r?@6?'s‘i’l”cd’ﬂ XA BtanfiR! 'vﬁhzﬁﬁufh %ﬁéi' rg“efi‘manlum
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tin, titanium vanadium and gernmanium optionally a
easthumeial,d¥1, andra saairenof oFgamiacations, L.sbaviog the falowing general
al kali or alkaline earth netal, M and a source of
StIYERERi ¢ cations, Q . having the fol | ow ng gener al
structure: in which R is hydrogen or an al kyl group,
and R2 and R3 are al kyl groups. 2. The nmet hod of claim
1 wherein Rl isga pe group mgg,hod of claim
1 wherein R2 an'a RS ndepe dent | s,e’l ected from
met hyl and et hyl e net ho Q)f claim1
wherein the nolar \vatio Y(I n sai t|on m xture
is in the range of ot about O. t 1.0. 5.
The nmethod of claim 1l wherein the m)l ar ratlo Qym
ratio in said reaction mxture is in the range of from
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erei sa reaction xTurée conprises a source of
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one of al um num boron, gal lium iron and chrom um
2. The method of claim 1 wherein R, is a methyl group.

3. The method of claim 1 wherein R, and Rj are independently selected from
methyl and ethyl groups.
4. The method of claim 1 wherein the molar ratio Q/YO, in said reaction

mixture is in the range of from about 0.01 to about 1.0.

5. The method of claim 1 wherein the molar ratio Q/YO, ratio in said

reaction mixture is in the range of from about 0.05 to about 0.7.



7. The nethod of claim6 wherein the nolar ratio
YO/ X203 in said reaction mxture is in the range of
wo eoaiisdiet 4 to about 200. 8. The net hod of cPEI/HSH09/003678
wherein the nolar ratio YO2/ X233 in said reaction
m xture is in the range of f.spm about 8 to about 120.
9. The nethod of claim®6 wherein the reaction m xture
has the follow ng nolar conposition: YO2/ X203 4 to 200
6. 2O nietlicd 8001aRTY Grhedeidbsdid réadioriGRitubs compeises a source
QY® 0.01to 1. 10. The nethod of claim®6 wherein the,
ofr & oixiden offi trivateat desmehe Xokeleoiedgfronm at leastyutg of @huminum,
YO/ X203 8. to 120 H2OAO 2 14 to 50 OHATYQ2 0.10 to 0.53 '
bopmyggalbumg inog apdochepmivmg 05 to 0.7. 11. The method of
claim1l wherein said tetravalent elenent, Y, is
silicon. 12. The method of claim1l wherein said
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The method of claim 1l wherein said alkali or al kaline
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such that the nolar ratio of Na to the totgl&gl kal i, or .
8.al kalhevmeshod af elaim| 6 mheseipdhorolapratiod Y Sho¥ Opimsaid geaction

The nmethod of cl 1 erei.n said action m xture

mixtues;1s dp dhe Eangs ffrrn%H %ggﬁtgrtﬁﬁg%ﬁ' ki(f'ype nol ecul ar
sieve. 16. The nethod of claim 13 wherein said seeds
are present in an anmount such

9. The method of claim 6 wherein the reaction mixture has the following

molar composition:

YO0,/X,0; 4 t0 200
H,0/YO, 5 to 200
OH/YO, 0.05to01
M/YO, 0.05t02
Q/YO, 0.01to 1.

10. The method of claim 6 wherein the reaction mixture has the following

molar composition:

YO,/X;,0; 8to 120
H,0/YO, 14 to 50
OH/YO, 0.10 t0 0.53
M/YO, 0.15t0 0.9
Q/YO, 0.05t00.7.

11.  The method of claim 1 wherein said tetravalent element, Y, is silicon.

12.  The method of claim 1 wherein said trivalent element, X, is aluminum.



that the nolar ratio O SeCdSAfO in said reaction

m xture i s between about 0.001 and about 0.1. 17. The
woreaobosh78s claim 1 wherein the crystallizi ng iBCT/US2009/003678

conducted at a tenperature between about 100 0C and

about 200 OC for up to 28 dagys- 18. The net hod of

claim1l wherein the crystallizing is conducted at a

t enperature between about 145 0C and about 175 OC for
13abourhe? édthod afuélaid Ol Rehwrsin 38id dlkaliyst alkialine earth metal, M,

nol ecul ar sieve having an MSE framework type and
cooqprisas at kpstond dfisodisnpand petassiotiur e

I, I-dial kyl -4-cycl ohexyl pi perazin-1-ium cations and/ or

l,1-dial kyl -4-al kyI cycl ohexyl pi perazin-I-ium
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alkﬁN é?a@c%hﬁéeaﬁh@ﬁetMMﬁEM%nﬂ anddabbut\W/4.0. 16 +/ -
9 VW- W9.15 +/- 0.26 VW- W8.19 +/- 0.23 VW4.58
+/- 0.13 W4.54 +/- O 13 W4.44 +/- 0.12 W4.32 +/-
0.12 VW4.23 +/- 0.12 VW4,10 +/- 0,12 V S 4.06 + -
150. 15The metlsod-pf ctpinm 1 \whergm said rgagtionymixture comprises seeds of

an MSE framework type molecular sieve.

16. The method of claim 13 wherein said seeds are present in an amount such
that the molar ratio of seeds/YO, in said reaction mixture is between about 0.001

and about 0.1.

17. The method of claim 1 wherein the crystallizing is conducted at a

temperature between about 100 °C and about 200 °C for up to 28 days.

18. The method of claim 1 wherein the crystallizing is conducted at a
temperature between about 145 °C and about 175 °C for about 24 to about 170

hours. .

19. A crystalline molecular sieve having an MSE framework type and
containing within its pore structure 1,1-dialkyl-4-cyclohexylpiperazin-1-ium

cations and/or 1,1-dialkyl-4-alkylcyclohexylpiperazin-1-ium cations.



3.80 +/- 0.11 VvWwW3.40 +/- 0.10 VW3.24 +/- 0.09 W2.90
+/- 0.08 VW21l. An organic conversion process

W@ owpns«e8ng contacting an organi c feed with a PEr/EE2089/003678
conprising a calcined formof the crystalline
nol ecul ar sieve of claim19.322. A process for
producing a |, I-dial kyl -4-cycl ohexyl pi perazi n-1-ium
compound, the process conprising: (a) reacting a

20hal genzeslecutaf hsidveal oty cRiiperdziand havipgpducits lamtydrous, as-
4- phenyl pi per azi ne; §b hydr ogenat |l 3 t he

n

syhthesikgd fmmrmnm-;aiyph faadtion pattarn (mc) u mgothccfgﬂgwmg lines:
1-al kyl - 4-cycl ohexyl pi perazine; . &
1-al kyl p rom (a) Whald

hydrogen to produce 1-al kyl -4- cyclohexylplpera2|ne
and(d) aI13356aL,Lm)g39 he | -al kyl - 4- cycholexyl pi per azi ne
from (b) 1§r93 1g) fpr oduce a -S '
1, 1-di al kyl_: cl phexyl pi per azi n- 1g/éi um conpound. 23.
The pr ociésgzo*}:é fm 22 wherein the 'hal obenzene is

br onoben8ré. +24.29he process of cl ¥W2W1 wherein
said al k9llst+hAd@.26) is effected by VMWslctWhg the

| - met hyl 8419cypl(p®3exyl pi perazi ne w tlywodonet hane or
|odoet haa process for produgyng a
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the proc 415/% sing: (a) reactlnga
hal oal kyHb’é‘ngé 12 th 1-al kyl pi pera? ne to produce 1-
al kyl - aljey+pt()er@| pi perazine; (b) MMWrogenating the
| -al kyl - 413’143 .p2perazine from (a) ww produce
1-al kyl - 1{3 yloc fl ohexyl pi per azi ne; Sor (c) reacting
1-al kyl p| Q§ra ine from(a) wth al kx/lcycl ohexanone and
hydrogen t e
| -al kyl - 3- %&k&l(hllbl ohexyl pi per azi neWand

3.88 +/-0.11 M
3.80 +/-0.11 vw
3.40 +/-0.10 Vw
3.24 +/- 0.09 W
2.90 +/- 0.08 vVw

21.  An organic conversion process comprising contacting an organic feed
with a catalyst comprising a calcined form of the crystalline molecular sieve of

claim 19.

22. A process for producing a 1,1-dialkyl-4-cyclohexylpiperazin-1-ium
compound, the process comprising:

(a) reacting a halobenzene with 1-alkylpiperazine to prodube 1-alkyl-
4-phenylpiperazine;

(b)  hydrogenating the 1-alkyl-4-phenylpiperazine from (a) to produce
1-alkyl-4-cyclohexylpiperazine; or

(¢) reacting l-alkylpiperazine from (a) with cyclohexanone and

hydrogen to produce 1-alkyl-4-cyclohexylpiperazine; and



(d) alkylating the I|-alkyl-4-al kyl cycl ohexyl pi perazi ne
from(b) or (c) to produce a

wo 2000d54BKyl - 4- al kyl cycl ohexyl pi perazi n-| - i um BPGIP820021003678
26. The process of claim25 wherein the
hal oal kyl benzene i s 4- net hyBpronobenzene. 27. The
nmet hod of claim 25 wherein wherein said al kylating (d)
is effected by reacting the

| - m_éﬁ);V' ;aaky’:lhﬁﬂg atie! Dhagkgltpicpelohexylpiperazine offone(baoe (c) to
or i odoet hane.
produce a 1,1-dialkyl-4-cyclohexylpiperazin-1-ium compound.

23.  The process of claim 22 wherein the halobenzene is bromobenzene.

24.  The process of claim 21 wherein said alkylating (d) is effected by reacting

the 1-methyl-4-cyclohexylpiperazine with iodomethane or iodoethane.

25. A process for producing a 1,1-dialkyl-4-alkylcyclohexylpiperazin-1-ium
compound, the process comprising:

(a) reacting a haloalkylbenzene with 1-alkylpiperazine to produce 1-
alkyl-4-alkylphenylpiperazine;

(b)  hydrogenating the 1-alkyl-4-phenylpiperazine from (a) to produce
1-alkyl-4-alkylcyclohexylpiperazine; or

(c) reacting l-alkylpiperazine from (a) with alkylcyclohexanone and
hydrogen to produce 1-alkyl-4-alkylcyclohexylpiperazine; and

(d) alkylating the 1-alkyl-4-alkylcyclohexylpiperazine from (b) or (c)
to produce a 1,1-dialkyl-4-alkylcyclohexylpiperazin-1-ium compound.

26. The process of claim 25 wherein the haloalkylbenzene is 4-

methylbromobenzene.

27. The method of claim 25 wherein wherein said alkylating (d) is effected by
reacting the 1-methyl-4-alkylcyclohexylpiperazine with iodomethane or

iodoethane.



