PREPARATI ON OF A HI GH PURI TY SUBSTI TUTED QUI NOXALI NE
Background of the Invention The present invention

wa@eoppeaes an i nproved process for the prepar aP€DImB2066/000351
substituted qui noxalines byl cyclization of the
correspondi ng di aniline. Substituted qui noxalines are
useful internediates in the preparation of aryl fused
azapol ycycli ¢ conpounds. The synthesis, conposition
and net hods of use of certain aryl fused azapol ycyclic
CoONpolRISARRE O G |PoBEH PHRIY SERPTSTBYESs QPENCEALINGD.
6, 410, 550 including the formati on of substituted
qui noxal i ne through the cyclization of the
correspondi ng dianiline wtf agueous al voxal — The
I nprovenents in product pur ) .
i nvention dhe mesedeiivention ceraRrises apriBpioMRs BropRss efolc #igt preparation of
ef f ect dy¥Qitdda0 GaiRGkamasl 1By lti@hion qafatnkt yoresmddiag  dihiline.  Substituted
sui t abl e al i d [ / cli
di stl o%“@g%é?%ptg%ap%guﬁh@w ﬂ'gggiﬁyr@n%r@%g ra\é@ 9 ﬁea%)%gég azapolyeycle
L-t arteomweundal t of the aryl fused azapol ycyclic
conpound hawik rgntiidas, éoniprsiion afithenefrodegoisagf patbie sy fused azapolycyclic
| ncor p&'ﬁgpﬁ\q BEr SoRsdWin URk&N SXES Phtbnt INAS b B 10233b ikcRiidMg the formation of
Summary O] tﬁe_lnvenglon gpe Qrccesg gf %peere%gg&ne ith aqueous
i nvent $4BHItBFOHTERING VIR BE FF=RPR SLIF SRS CE SF ATy I
f used gympolThe imprayeroenio praduct rithofdhepiprealdnyshiontaye nepfed in order to
Pr esentofidkV £ HoteOEbsPEfiivE GPocassPArCe Bighdr Qallyr pdici ofgsubtable quality for
compound contai ning a chem cal noiety of formula I
conpri $I"KY FEM2'ng a conpound_ contai ning a cheni cal
moi ety of fWfarﬁyoazqsgmwweaweaa@ngqf {6pymPiRhS O fhg-fagirate salt of the
sol veniryl fidae aporpyelio doromobdhaning the fdmeulg hem cal noi ety

of formula Il is prepargd by hydrogenating a conpound
containing a chem cal i e 0 R Ha IVin a protic
solvent in the presencg\ofl yaNBgenag i on
catal yst. N
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The foregoing patents are incorporated herein by reference in their entirety.
Summary of the Invention

The process of the present invention provides a method of preparing selected aryl

fused azapolycylic compounds with enhanced purity.
20 The present invention provides a process for preparing a compound containing a

chemical moiety of formula ll

comprising cyclizing a compound containing a chemical moiety of formula il

NH NH, 11l



In a preferred enbodi nent the present invention

provi des a process for preparing a conpound having the
wo eooaod@3d rom a conpound of the fornula wherei PCIAB2006000351

ni trogen protecting group. ZThe protic solvent is a

wat er m sci bl e organi c sol vent including, for exanple,

al i phatic alcohols with one to five carbon atons,

t et rahydr of uran and di nmet hyl f or mam de, optionally

mxed with water. Preferably, the solvent is a O Cs

al cohol . Most preferably, the solvent is conprised of

about 80% by wei ght isopropyl al cohol and about 20% by

wei ght wat ewith éﬁheoubwbmgeaatonmr\eﬁt alyst is a Goup

VIT1 transi T’rdo g rﬁo‘ﬁﬁé cgrlﬂarﬁnf eI ghe%i'&p%cfleity 8P f&mula Ml is prepared by

referred e
g ar bon Y9rgeraiing aﬁPrarPua‘P ﬁ‘?ﬁ‘%‘{ﬁ‘gcﬁ C“ﬁQICF"d‘Eh‘f'?erPfJ?f "‘él'a Wina protic solvent in
pol ymnethe preserep of 4 solidvbysitogpmatibredadlsty t he catal yst is 5%
pal | adi um on carbon. | n anot her_preferred enbodi nent,
t he aqueous gl yoxal is conpriA about 5%t o about
20% by wei ght gl yoxal and frory ut 80% to about 95%
by wei ght water. In a preferr podi nent, the solid
hydr ogenati on catal yst is preseat{at a |level of from
about 2% to about 5% by mei ﬁgnpo%&ﬂ of fornmula
I'V; spreferably about 3% pref'ereed ‘enbodi nent the
solid hydr oﬂ%@fkr@&! &%@wﬁtmﬁ ﬁes%ﬁﬂﬂwyeﬁ&?ﬁpré\ﬁdgma tpl’?)‘(atess for preparing a

sol ution of oun e proti
soIvenF”B?“T%WnF%Wﬁgﬁm”Q is a nitrogen protecting
group. Preferably, Qis a trlfluoﬂmacetyl group, an
acetyl group or a t-butoxy carbq@/ group. Most
preferably, Qis a trifluoroace group. In anot her
enbodi nent of the present invenjyaon, a process is
provi ded for preparing a corrpoof formula | or its
pharmaceutically acceptable saV L her eof conpri sing
the steps of: a) reducing a dhquﬁa compound of the
formula with hydrogen in the pnesénce,of a

hydr ogenati on cat al yst under 4ondiNions effective to
formthe corresponding dianiliRe_¢onpound, wherein Q
is a nltrogen rotectln rou (b) cyclizing the

di ani | i ne c&H ﬁgﬁ%rﬂmgtep (a) W th aqueous

gl yoxal to fornrthe correspondlng/ghinoxaline;

A

NH; NH,
10

wherein Q is a nitrogen protecting group.

The protic solvent is a water miscible organic solvent including, for example, aliphatic
alcohols with one to five carbon atoms, tetrahydrofuran and dimethylformamide, optionally
mixed with water. Preferably, the solvent is a C4-Cs alcohol. Most preferably, the solvent is

15 comprised of about 80% by weight isopropyl alcohol and about 20% by weight water.

The hydrogenation catalyst is a Group VIl transition metal on a solid support. In a
preferred embodiment the catalyst is palladium on carbon, palladium on alumina or palladium
on a polymeric support. Most preferably the eatalyst is 5% palladium on carbon.



(c) renoving the nitrogen protecting group Q by

hydrol ysis of the quinoxaline fornmed in step (b) with
w@2a®e02861 a non-chl orinated sol vent; and (d) PEDIENIG®HO351

the conpound of formula | f¥omthe product of step c

as the free base; or, optionally as a pharmaceutically

acceptable salt; wherein steps (a) and (b) are

conducted in a protic solvent. The protic solvent in

steps (a) and (b) is a water-m scible organic sol vent

optionally mxed with water. Preferably the solvent is

a Cl-C5 al cohol. Most preferably, the solvent is

conpri sed ofh aakratpred@Péd Rynbosineiitthd SP6URRYYoxaRIsCmBlise@Bbabout 5% to

200Ut 2040, Rl aNBLha el ISAGER 4 SRR YL

I n a pr ef er Pé‘cPr%‘ﬁ"b‘?S’o‘?r?ﬁQH‘f“ef‘th@e é‘éﬁdaﬂYV%e"P@"(Péﬁﬂft '%%’Gsetﬁf at a level of
pal | adirormaimiot 22atolaboyt spatlylwatbhtfrcampoardfforrauloiV; petklabig biboot 3%.

ng pol ymslh'ac é@p&PE%bodMReﬂ th glfdeﬁyagbé/natl&e rﬁgﬁﬁ@’sﬁﬁﬁarated from the

|s 5% aIIadlumon cfa ferred I ment
t he cyé‘P"u‘“Q%?fCB'ﬁp%‘f“éB ft”B‘” B'b\')g} i 'CE%WB*LPé’t 'E'a Bt a
t enper at ur eQ isagibogsh pretentinaboupt: Préfl€aay.t @ isad tifliordd@OYT;group, an acetyl

nmost pgeﬁ@&ambutoxytda@)oﬁﬁ gRees. élxﬁdéf ,ﬁefbebnabﬂea trmgc@ty@mgt
150C and t he agueou

to about 15 /aB her emg?]cgmé/q?ofa} e aprresent 0 r@?t'gpn a a%ochs % g@n?e& for preparing a
abdOt 9TuRCHRA qﬁ%’r@m Voxdfe efrafmapﬁ‘é'CﬁM apegpipfle pRitAeFROF CoPrising the steps of:
range of from abediking aidbitrakatioutd dftheagtdtilber enbodi ment

of the present invention, the cyclization step (b

above) is conducted under basic conditions by

controlling the pH above aN@ut 7 through the presence

of a buffering agent in the ture or

t hrough dosing in a solution ¢f a @a@base

Suitabl e buffering agents | e not limted

to salts of Goup | and I net al bases and ayweak

acid. Preferred bufferi ng agents include NaHCGB,

Na2CO3 and Na2HP NaH2 PO4:; St " .
preferably ‘ﬂ’? 4 rﬁ?‘?ne?l g reﬁﬁ'ecﬁt"f?gydl@ﬂgﬂ? Caﬁjygﬂerldgrbc[og}d'“ons effective
t he butdfermithrcogespandingdigpilineseampoind. wheeeind@risamitrogén rretenting group ;
abggt 0. 005ppquicyakiagtie dimiindediipobhd2Bmed b step (@) Wit aqueous glyoxal to

most preh G Ak ?dnglngatﬂn&Pﬂgnt of about 0.01

equi val'ent's, the buffer as used in the
i nvention ny i HeBORY e sleoRPraeaipd ravp Bybydwiiglsis ghthe quinoxaline
of wat @rmeutin stép (bywitheet has@inlaynofrcigdrinatad pbvefiteand such as

hard water & omigiaiRg thel dBmBoun®6fioliu IR lotadudlicBBe B as the free
Ca|28| g;se or, optionally as a pharmaceutically acceptable salt;

wherein steps (a) and (b) are conducted in a protic solvent.

The protic solvent in steps (a) and (b) is a water-miscible organic solvent optionally
mixed with water. Preferably the solvent is a C,-C5 alcohol. Most preferably, the solvent is
comprised of about 80% by weight isopropyl alcohol and about 20% by weight water.

25 The hydrogenation catalyst is a Group VIl transition metal on a solid s{Jpport. Ina
preferred embodiment the catalyst is comprised of palladium on carbon, palladium on alumina
or palladium on a polymeric support. Most preferably the catalyst is 5% palladium on carbon.

In a preferred embodiment, the cyclization step (b above) is conducted at a
temperature range of from about -10°C to about 20°C; most preferably, the temperature is

30  about 0°C to about 15°C and the aqueous glyoxal is comprised of about 5% to about 15% by
weight glyoxal and from about 85% to about 95% by weight water. The pH is maintained at a
range of from about 6 to about 8.



carbonate deposits or the like. In a preferred
enbodi nent, the nitrogen protecting group Qis the

W0 pioblogmse®acet yl goup. In step (d) the preferredr/soos/000351
is the L-tartrate salt. In 4tep (c) the
non-chl ori nated solvent is preferably tol uene and the
base is preferably sodi um hydroxi de. The invention
also relates to a conpound of the formula V containing
a maxi mum of about 500 ppm of a conpound of fornula
VII1. For convenience, certain terns enployed " in the
specification, exanples and appendant clains are

col | ect ed hr?%ﬁotheprét'n%&?méjn@fof {h@%r&%h\‘jﬁ&#&ﬁl tﬁ@lcycllzatlor}qstep (b above) is

t echni cal scl ent | use

same nwAsHeITg uader ERTRMBATIPNY RUENPIIANDYH BhRYe Broubt ticHel he presence
skill ofa bUMn@agent io thetreastiont hiktgreion thenuph dasing &l 2osipsion Flacsuitable base.

term "exghd g vfﬁ %ag@&s Rk, m@tra% Hotrliﬁlfltgd' ) sta% & dmfsmaﬁ@lu metal bases
reaction I n

ranc C
or % st Vet P r P "ﬁ%%gﬁ/“q §ge€6sn9§?qee'gf%’a“%?gﬁéwdym"‘t”res of
ri ng nia.8Pq. anfhidaH.B@mmoblufréferaply dheabydliating” agent isdl@tCO;,  Preferably the
her ei nbdl’ffa#n@ra'@eﬁtqs @re@é}ﬁm &@ianmnm&u% Qwoum) BsiEqivalbnts to about 0.20
chem ca

appr Op?c‘u%{'f\ %rES) g]ogt eoneiféll\'% A Pl the amour{t o% 30 & O Oq eautvaleng (\Iteimatlvely, the buffer
cont ai #6 wegd fiotha '@/ew@awaé(dn &oas &afre? §%°(9PR"9‘§ BY gelgptigrpof water which is
wWheg el watdrdlig highliroduffsrabuth a8 hart water thraages inanlbsality Inktglatiy igh in calcium

on additiQke Qép Qﬁloplthg“kebase Detai | ed Descripti on of
the I nvention og below illustrates a s

e
exanpl e of lp ﬁgre&frgggﬁqodpﬁ(}teﬁ? plgﬁgwgn}egw FHR %d? Sp? tnﬂuoroacetyl goup.
fused azapdh stey el ihe preEnpbsatds tod L-fagratpdeh | 1S prepared

i n hi gh purlj, Li¥p )r\g‘]‘ﬂe Mbrﬁéhﬂxn%ﬁéb@&ﬁer&sﬁﬁef@ra% toREHEQAY the base is preferably

xal rior attenpts, closed in United
es %5?2&? 6, 410,550, to convert the

The invention also relates to a compound of the formula V containing a maximum of
about 500 ppm of a compound of formula VIil.
For convenience, certain terms employed” in the specification, examples and
appendant claims are collected here. Unless defined otherwise, all technical and scientific
20 terms used herein have the same meaning as commonly understood by one of ordinary skill
in the art to which this invention belongs.
The term “cyclizing”, as used herein refers to a chemical reaction in which a linear or
branched chemical moiety or a substituted ring moiety is converted into a new ring moiety.
The term “buffering agent “ as used herein refers to a chemical compound or mixture
25  of chemical compounds which, when dissolved in an appropriate solvent such as water,
provide a solution containing both a weak acid and its conjugate base, wherein the pH of said
solution changes only slightly on addition of acid or base.
Detailed Description of the Invention

Scheme 1 below illustrates a specific example of the present invention whereby the

30 aryl fused azapolycyclic compound of formula | is prepared in high purity and vyield.



conpounds of formula VIl into the conmpound of formnula

V utilized either 40% aqueous gl yoxal or the addition
w@odaao90266 sodi um bi sul fite and et hane di one. BOL/IB2006/000351

these reactions required ceftain purification steps.

The present inventors have di scovered, quite

surprisingly, that the overall purity of the fina

product obtained fromthe sequence of steps

illustrated in Schenme 1 can be significantly increased

by incorporating the new reaction conditions and

procedures descri bed herein bel ow Additional exanples

of selected reaction conditionsggagpkoyed in the

present invention which provide 1ncreased overal

purity Ptpe final product obtained accbHg{ng to

Schene 1 inc DN ut i on ofb4096aqueous cH ~

to a concent ' bg%giﬁvbru’about

Schene fo2- g a pH Bt7 in

cycllzatlon step t hr ough yhe additi on of azbufferlng

agent. 3. A reaction tenperatur%%ln Schene 1 selecypd

fromthe range of from about @1t 0 about 200C

Ef fecti ve renoval of hydrogenation catal yst by

filtration prior to cyclization in step in Schene 1. aqueous

As illustrated in Schene 2 bel ow, conpounds of forrul glyoxal

VI| are precursors to the aryl fused azapol ycyclic

conpound of fornmula | and its pharnmaceuti cal

acceptable acid salts. Preferably the acid sd&tepiZs 't he

L-tartaric acid salt. The conpound of formula I is

useful in the treatnment of central nervous system

di sorders as described herein. Renpval of the nitrogeéen

protecting group Qis carried out by methods well N

known in the art, such as, heating with base in g

solvent m xture of water and a water imm scible ‘

organi ¢ solvent including, for exanple, toluene G
nmet hyl ene chl oride. Mst preferably, the Q

Prior attempts, as disclosed in United States Patent No. 6,410,550, to convert the

compounds of formula VIl into the compound of formula V utilized either 40% aqueous glyoxal

5  or the addition adduct of sodium bisulfite and ethane dione. Both of these reactions required

certain purification steps.

The present inventors have discovered, quite surprisingly, that the overall purity of

the final product obtained from the sequence of steps illustrated in Scheme 1 can be

significantly increased by incorporating the new reaction conditions and procedures described

10 herein below.

Additional examples of selected reaction conditions employed in the present invention

which provide increased overall purity of the final product obtained according to Scheme 1

include:

1. Dilution of 40% aqueous glyoxal to a concentration of from about 5% to about

15  20%in Scheme 1.



base i s sodi um hydroxi de and the organic solvent is
toluene. Optionally, colored inpurities are renoved by
WO e@anpa2ge a et hanolic solution of VII w th acpPCwa2eeh/000351
carbon. Scheme 2 hydrolysiss VIl | wherein Qis as
defined above. In the practice of the present
i nvention according to Schene 1, a conpound of fornula
VIIl is formed. Wthout being bound to a particul ar
theory, it is believed that the formation of VIII is
m ni m zed by avoi ding side reactions in Step 2 of
Schene 1. Thus, isopropyl alcohol is preferred over
met hanol . Fyrth%m&.mn s%nta@wéfmrtné%cﬁf.za%r@mh§>h@mhg addition of a
be avoi ded. Exanpl es % undesirabl e fornms of carbon
i ncl ud®™BiA83gF% not limited to carbon supports used in
hydr ogenat i ®n cak @hgtion emagrdiueedt Soieimed sekretbdinonn e madge pf from about -
used a%o@tmhtfgio@ti on and decol ori zi ng agent.
acc gtjgglseo ar tOI‘ ctHar md)r\}aﬂ é)t %y%rhdg?n%%?r}g c%?a:ljy%él t%/e}ljltrla}{on prior to cyclization in
acet yl ghhiSaemegleci fi c receptor sites and are usef ul
i n modul at i Agiehabd RSEgEne Adat topoundsl6or@OETV BRMSecasErs to the aryl

usef ul g,l Ldy g%ﬁol)tck&@tcf;@%n@gf fbmu‘alalrgmtltg erarRQX%%LcaWU §c%a§§b|e acid salts.

(inclu cerat
pyoder ﬁ'&fegaéﬁéﬁeeq?ﬁﬁﬁﬁsgﬁd’téﬁaﬂﬁﬁm%sa'td| sease), irritable
bowel syndrUmecomppasit of dordyis tiosiugsful G trentieateal of, ceataltnervous system

pai n, &ggraé?&a%g&ged Whl tis, vasoconst riction,
anX|ety, pani ¢ ss on

rder, .
o et Pl oo SBLRE bl 2 ERR ) SRR et oo i
scl er oesirt( AIcB)as, et Wiy easelys \$Aikant aiKiurg phwatereandiaowater immiscible
bul i m argarﬁmwl\@xtl ifcludMg et E%mpl@&bﬂénﬁ%r&fétﬁbmmlde Most preferably, the

gas,g ri gasg?s sgd|D|¥ RZJr&?cféraﬁé {hg Brganwz go%r?t’ls tQIU%%C hr onocyt oma,

progressive dependenci es

and addi cti %ﬂ@“i"é gglored 'Ei'é‘ﬁ@?ﬂj%rﬁd?’%%’%ﬁy tr%?""%ad“‘%*taf‘?i'ﬁsso'”t'on of Vil
t 0 ni caith avevatedireebom. t obacco products), al cohol,

benzodi azepi nes, barbiturates, qpipdsls or cocai ne),

headache, m graine, stroke, traumatic brain injury

(TBlI'), obsessive- corrpul@ve di sorder (QCD), ps ch05| S,

Hunti ngton's chorea

8 hydrolysns 8

vil |

20 wherein Q is as defined above.
In the practice of the present invention according to Scheme 1, a compound of
formula VIl is formed. Without being bound to a particular theory, it is believed that the

formation of VIl is minimized by avoiding side reactions in Step 2 of Scheme 1.



tardi ve dyski nesia, hyperkinesia, dyslexia,

schi zophrenia, multi-infarct denentia, age-related
wa@ognhiopi2se decl i ne, epilepsy, including petit P&l/1B2006/000351

absence epil epsy, senile dehentia of the Al zheiner's

type (AD), Parkinson's disease (PD), attention deficit

hyperactivity di sorder (ADHD) and Tourette's Syndrone.

The foll ow ng exanpl es are provided for the purpose of

further illustration and are not intended to limt the

scope of the clained invention. EXAMPLE 1 Cvclization

of

2,3,4,5-tetrahvdro-3-(trifluogeasetyl) ,5 nmet hano- 1

H 3- benzazepi ne-7, 8- di am ne qcoégbund ) wth

gl voxal to form7,8,9,1

W

O-tetrahvdro-8-(trifluoroace
nmet hano- 6H pyr azi nor. 2, 3-r
V). A 600cc Parr Hastell oy
nitrogen with 10y (28.9 mmmol
300 ng of 5% Pd/ C 50% wat er
al PO Wat er (80/20) m xture.
under 45-50 psi of hydrogen at—%8- 30 O&"ﬁ or 4 hours.

Anal ysis by HPLC confirned ghe r o conpound VI

was conplete. The reaction méQ/flltered over Celite, a

0.45 micron MIlipore Filter and washed with 10 ml of

| PO. The | i ghe. SeaAreryhRleshPluif iPEerse ovdsrmdiang Tarthgerpre, certain forms of
cool ed cirborOsHo I ba rasloidied4 9E:gmpl3S) otundeairbhle Tor@s ofegirboafinclude but are not
fresh ﬂrq(t)@dqg %Qf@&? s&lpgrgx@éed QrH\)GFd er%tnan @trﬁlﬂkeﬂd\@cﬂ\)ﬂteg(&arbon normally

m  of &H 4] % ded drop w se over a

hour pé?ﬂdﬁa ﬁF%mﬂﬁn ?ﬁ'ﬂFﬂ%a%m%oc The light orange

reacti on (pEbmpogndy)of igmulgt ard itscphpraceuticadiy diceptalnebaltg bind to neuronal
hours akotQmQQ&le@B%e%%}ﬁcfr&éptar%lt&raﬁd are lubd@l irBhoduBting cholinergic function.

col or) |§ r\fo oungs arX ug(!tpl}r% t%ql% {n(eqp%q mﬁ‘lg}?mgtgre%dle?giseage (including but not

conpou

oggenﬂlmmdég u@cgragvev?ﬂhtmfr@yqsiprrrg@a\wrer(ogurs 5\96|(§9hn|srp|s§ase) irritable bowel
40-145 Gmdwaieer spagtich.dyditiéa, c oivogat paid, e anets oam| edliab 0 sprue, pouchitis,
20- 23 Qbsotfidridh) Ghod. YAChisHES, ABftedion! Aol HRoYLrautism, sieep

1-1.5 hours

for 5 HBAPES et 50 2SBoPE (445 B g0 LSS DRTYBAVESER: hperension
and wad$hieda, wendexibQ oHesityf ediasr arrtlroen) noabtrice dcicit hypgg€sretion,  ulcers,

for 16'p2&c|k}@rHéo?tomImr§gré§sﬁé dpehndcida? p@sy( 8br¥) depéndafities and addictions
Off Whl 1g1 o@\é’@%lt )S og a% EFB%J I’t]od fnf?);&t O{?w!)r toyaégg\;drgog:cts) alcohol,

a purl t(e OF enc as co
to a Stbarpgg@@?@pmes barblturates oplmds or cocaine), headache, mlgrame stroke, traumatic

-6, 10-

\benzazepi ne (conpound
Yor was charged under
conmpound VII, 3% w.
and 200m (20 vols) of
yeacti on was pl aced

brain injury (TBI), obsessive-compulsive disorder (OCD), psychosis, Huntington’s chorea,
tardive dyskinesia, hyperkinesia, dyslexia, schizophrenia, multi-infarct dementia, age-related
cognitive decline, epilepsy, including petit mal absence epilepsy, senile dementia of the
20  Alzheimer's type (AD), Parkinson’s disease (PD), attention deficit hyperactivity disorder
(ADHD) and Tourette’s Syndrome.
The following examples are provided for the purpose of further illustration and are not
intended to limit the scope of the claimed invention.
. EXAMPLE 1
25 Cyclization of 2,3,4,5-tetrahydro-3-(trifluoroacetyl)-1,5-methano-1H-3-benzazepine-7,8-

diamine (compound VI} with glyoxal to form 7,8,9,10-tetrahydro-8-(trifluoroacetyl}-6,10-

methano-6H-pyrazino[2,3-h][3]benzazepine (compound V).

A 600cc Parr Hastelloy Reactor was charged under nitrogen with 10g {28.9 mmol) of
compound VI, 3%/wt. 300 mg of 5% Pd/C 50% water wet and 200ml (20 vols) of a



EXAMPLE 2 Exanple 1 repeated under acidic conditions

The procedure in Exanple 1 was repeated with the
waadaepnse of (0.1 eq) 0.07 m of phosphoric acPdr/1B2006/000351

di ssol ved in the aqueous gl8oxal. The reaction m xture

had an initial pH of 0.5. Upon conpletion of the

cyclization, the reaction m xture was anal yzed by HPLC

showing a 16.1% formati on of compound VIII. EXAMPLE 3

Exanpl e 1 repeated under basic coniditions The

procedure in Exanple 1 was repated with the addition

of (0.1 eg) 3.1 m of 1N sodium hydroxide dissolved in

t h e aqmué‘{erghwm ﬂllixtureThme &0t B pmt;e@tuaaee 4586lpa omvhregen at 28-30°C
Za on

i xt ur B SEEr AT Sy BPLe AER e Bt 8 e E 3 kg gpmpite. e
| evel whcticowpoiiagd oyear pehttb 3t0. 4% rpieron Mdipera ICierand washed with 10 mi of IPO.

i mpuri ’ﬂiea@ht yeo\Blutiordof Redpipeina 01l was cddfed fo B5% ahd 4.49 g (30.9 mmol) 1.07

0- t? tr %}1 g&%_h 40@'t eﬁugous %R/%)&?Efr‘c&%k édﬁj’tejd Wlth 20 r?l of water ﬁB d/ solution) was

0-net h nzazep

V) to pdedfrep glsg over g 1thgqr|p5|pﬁ¢d\fh5e @alg_tgmﬁgpﬁap The l|ght orange reaction (pH
0- 6Hpy £ @2) wad Rindd fdnian 3dditena 2zepisne 0{56m amD209C fdr )18 hkse (lighter in color).
Hvdr ol Xty &ISW MeEE %br? ﬂneg theq%QHBH Wcomp!)un-gcv -wr%eco;% el "’Fh@ reaction was

Salt of ound A. Tol uene g;ﬁ é
vas. 5| TP GOTREiog\ P NLEPITEOREF G (63 YpSbALF oS water batn. The
Tolluieneongéntrete warsgolgd tpeS-2dded HAdnitdhwaler whaadded giopwise over 1-1.5

war mednpdues. a'ﬂe A ke sTél)@nd' @stiaﬂﬁlaﬁé@*ol’ DML R oPCPIESH Gver a cotton

r2n )ét ﬁr qot ancBy]a Ith n?)dmlvglf therS t\/Lacmim leg tg’SZC ?Fﬁ? 26 Rou]rs This yielded

10 vol aﬁ%s (B4 SPY é‘n?é‘ qﬁd@'t%\@d\éﬂe SO&ﬁ 6°”t‘ﬂ?é“qﬁ’f>((t”ﬂ'|"éVé‘?Y"PQr%EJ“tY of 99.9%
f or 30andapohey dii Esasccospatemanaddiraken of f stir and
theslayers allowed to separat egxapfpg ggaueous |ayer was

col?ect ed, extracted [ I_ and t he

t ol uene Iayers combiFHed O X

to 5 vol unege nmmmlEXGmse\?Maam)ated\mh a@d?éditlona:ﬁ@1 eq) 0.07 ml of

phosphoric acid dissolved in the aqueous glyoxal. The reaction mixture had an initial pH of |

0.5.
20 Upon completion of the cyclization, the reaction mixture was analyzed by HPLC

showing a 16.1% formation of compound VIiL.
EXAMPLE 3
Example 1 repeated under basic coniditions

The procedure in Example 1 was repated with the addition of (0.1 eg) 3.1 ml of 1N
25  sodium hydroxide dissollved in the aqueous glyoxal. The reaction mixture had a pH of 9.8.
Upon completion of the cyclization, the reaction mixture was analyzed by HPLC
showing a non-detectable level of compound VHI, but with two unknown impurities.
EXAMPLE 4
Deprotection of 7,8,9,10-tetrahydro-8-(trifluoroacetyl}-6,10-methano-6H-pyrazino[2,3-
30 hl[3]benzazepine {compound V) to form 7,8,9,10-tetrahydro-6,10-methano-6H-

pyrazinof2,3-h][3]benzazepine (compound 1)
The Hydrolytic Conversion Of Compound Vil To The Tartrate Salt of Compound |

A. Toluene

Compound of formula V was slurried in a 2M NaQOH solution (3.1 equiv.). Toluene (7
35  volumes ) was added and the biphasic slurry warmed to 37-40°C. The resulting yellow/brown
biphasic mixture was maintained with stirring at 37-40°C for 2-3 hours. Once reaction was

complete, an additional 10 volumes toluene was added, and the mixture stirred for 30 min.



the pot azeotropically distilled under vacuumto 5

vol unmes. Met hanol (10 vol unes) was added and again the
w@oeiao6azrsd ropi cal ly distilled under vacuum t o BCT/IB2006/000351

vol unes. The resulting nmethanolic solution of conpound

I was diluted wth additional nmethanol (18 vol unes),

treated with Darco KB-B (10% ww) for 1 hour (to

renmove color), filtered, and transferred to an

addition vessel. In a separate vessel, L-(+)-tartaric

acid (1.1 equiv.) was dissolved in nethanol (13

vol unmes). The conpound of formula |/ MOH sol uti on was

t hen aqg@ﬂjﬂ%l@ Q)Y&e?rﬁw:;s(iaﬂehgﬁ dtir bribthe IE?é'ré eﬂIB\!vé‘d t@gépg/algb PR aqueous layer

o nul e oqtaed, STt i Qteng (Fiplie pneites esne avers ggbinec.

wi t h et handte pahwes edchuweigilieddo Grvplumas evletianol(tivcimeS)Gras added, and

Bl- Chl @fel ;fbﬁ%%tr&%a\{)e&&tm@mm#l%u&}f\ t§ 8rValhhRs. Y M&gnol (10 volumes) was
sltuLri e

chl 8ri agdeezﬁ\n a%aéq !I\1Ia q;l azgotrggaaexj %ﬁl&& H}f% %?%hnggvoh}/mes q‘he resulting

m xt ur @ethenglie aelutipy pf csmaom@ Lyas dijuteq wisnaddiipnabmetbanoig 18 volumes), treated

Once r @aeDard KBS (HONRMG & aRouaddi rtheradolon; fiteka) sH#EEansferred to an
nmet hyl %E‘o‘?‘tnoﬁ%ﬁ%&' de was added and the m xture sti rred
r

fo Phasm system was taken off stir and
t he I ayers 413 sRRa@ ‘(?S%eéba{? prtaric eed (bt aebiisvaslsseivaddr methanol (13
c ol1b ec valanesi X Theaotnpalinuot formuiatiMeDEselutidnl veas ittdbe added dropwise to the L-(+)-

\_I/_(Izleune%ancad%@/l\ﬁéﬁfsﬁ %ﬁﬁl&h\/ 68 F‘es@lh'nlg%r %Z@/ai Q%@&f‘to S@H@ét@%ﬂa minimum of 1
Vet hanBPoh (RS P rHad) maeroh AoV o KR SpG oo

under parti Bl Chlatinaied $advedt vol umes. Met hanol (5
vol unmes) wasorastdedlor fetmdia ives BRkried insd 10 NeOH wades (3 1dquiv.). Methylene

Vaﬁ/gumcﬁla' é (!gl VlTFnes i ds P@de& %ﬁ&l Itllieh nggg‘éqﬂ%r%dsn% E}o? r3n;1u Lours at room

Ut I oNn_was
(18 vol&Tregiire. (@nea feagiopivphoamplsteniadditioneh Hoyaymes metylene chioride was
hour . ( edded embihe rgigtlersjirredf fol 30emied , Thabiphdsicasystére iwae ehkerDoff stir and the

an addlagléﬁr?gll%%agtg :sgpéraﬂe aThE Q@fe@@@layeﬁmloollected extracted with methylene
rret han8§} §J’ bR %%61‘?1%%'%8%‘8& '\ranéV7rT\/éﬁ%'"§€l ut | on

wag0t hen adB@dPtﬁ mEp Veiraesphedcalih distilleq 49 5 tvalimes: | Methanol (10 volumes) was
aci d/ Madddd sanduid son disliB@ uicespdrtial R@ush W Yolhes. MelnaMB e volumes) was

to gr ag&ﬂeg,t %dftﬁé p& Ji'gtiﬁgdrﬂﬂgér%ll élacm{o’ 5 volumes. The resulting compound of
formula MeOH solution was diluted with additional methanol (18 volumes), treated with
Darco KB-B (10% w/w) for 1 hour (to remove color), filtered, and transferred to an addition
25  vessel
In a separate vessel, L-(+)-tartaric acid (1.1 equiv.) was dissolved in methanol (13
volumes). The Compound I/MeOH solution was then added dropwise to the L-(+)-tartaric
acid/MeOH solution. The resulting slurry was allowed to granulate for a minimum of 1 hour,
filtered, rinsed with methanol, and allowed to dry under vacuum at 45°C.
30 C. UV-Absorbance Comparison of Laboratory Generated Compound |, Tartrate
Salt
Starting from the same lot of compound of formula V, the tartrate salt of compound |
was synthesized via both the toluene and methylene ch’Ioride processes. See the Table
below for results summary:



filtered, rinsed with nethanol, and allowed to dry
under vacuum at 45C. C. UV- Absor bance Conpari son of

waawena266 y Cener at ed Conpound |, Tartrate Sal PCT/IB2006/000351

Starting fromthe sanme | ot 16f conpound of fornmula V,
the tartrate salt of conpound | was synthesized via
both the toluene and net hyl ene chl ori de processes. See
the Tabl e bel ow for results sunmary: Absor bance O
Compound | Tartrate Salt Sol utions Darco KB-B brand
activated carbon As the Tabl e indicates, both the
CH2Cl 2 and tol uene processes, where Darco KB-B(tm was

used, gave conpound Ohnd@5NRAlGR chmbdhli | BlitcS@itisoR rlons

conpar abl e quality s Table fTurther emonsira
how ef f ect i ve_Pipceduer DO,QFulthis \RRECOA t r/lbﬁ@ibar\qﬁat(“épw
fromthe tol yene procegss dihbf; abs ofye2. 1 when Dapco
KB- B(tm was [USeds VS. |8. Foudpen g KB-IB(TN) ¢ags not
used, nearly|a 4Xp diTiergnes:. EXANBLE § REproeqssi ng
Condi ti ons Conpound Of DafdolRB-Bbtantl aétivakti@aboh Was

glf Stsgl \nggei §L t@@’f&{le lgéc%\’egl t%ﬂglg% Clma(%:% ?Yﬁ%n?éfrféggg t\br%ge I%arco KB-B™
equi v. Vas\esd: SAYREPMGRYnd of @)Wéﬂapll.tlartcatq saltjof C((n@qq[agle\faaghty his Table further
apps ox bdwmdnettayesOndw witdctivaetse diarch HeB-BIA Qs atglpmsdigutdl@om the toluene
A part peuleag U\} QJs &f‘@% WHIP B8R0 RB-BMNGasSRE 14, %gly\ﬁf%%faP@m -B™ was not

for therevvor to I ts color being nore [ ow t han
typi calsed e, 2 @%qfﬁeFeP?Fd for 1.5 hours at 37-4Q0C, the
| ayers were all owed to separat XAMRLE & o]l uene | ayer was
col l ected and set aside. W was

extracted vt 1ol 46 :%Sm% a?{t% “{Lﬁ%)gs dts%k‘ﬁ/eé Bl i vyal\?re}?%l/oz?l}/meers)s followed by

conbi ned an racuum

(15 vopddites pf ileane Aol manid A K@ N (a%)éelt“f%pﬁ? £ 8944y was added until the
di sti | pied 1a11dhis was approxinately &®laimes .of e tNa@R @dg) éd@ion). A particular lot
vol um?ﬁ;s %§ena£dtﬁ9 sta@iRImER! For tﬁeh@w&%u%eetcaepm thife yellow than
distilled to 5 volunmes. The resulting conmpound o

f or mul YPF3 I\/b(]—| solution was diluted with met hanol (18
15 After stirring for 1.5 hours at 37-40°C, the layers were allowed to separate. The

toluene layer was collected and set aside. The aqueous layer was extracted with toluené (5
volumes), the toluene layers combined and vacuum distilled to 5 volumes. Methanol (15
volumes) was added and the pot azeotropically distited under vacuum to 5 volumes.
Methanol (10 volumes) was added, and again, the pot azeotropically distilled to 5 volumies.
20 The resulting compound of formula I/MeOH solution was diluted with methanol (18
volumes). Darco KB-B™ (10% wi/w) was added, stirred for one hour and filtered through a
pad of celite. The methanolic solution of Compound | was then transferred to an addition
funnel. In a separate vessel, L-(+)-tartaric acid (1.1 equiv) was dissolved in methanol (13.5
volumes). The compound of formula I/MeOH solution was then added dropwise to the L-{+)-
25  tartaric acid/MeOH solution. The resulting slurry was allowed to granulate for a minimum of 1
hour, filtered and dried. This gave an 80% recovery of compound of formula | tartrate salt as
a white solid.
EXAMPLE 6
The formation of compound of formula Vil is an indication of the side reactions which
30 are occurring, and is not the only impurity peak observed in the assay of these materials.
Several of the additional impurities have not been identified; however, the identification was
not necessary as the impurities are controlled when the formation of compound of formula VIl
is controlled. Thus, compound of formula VIl is valuable as a marker showing that the

process has been run in a manner to minimize the amount of impurities which may form.



vol unes). Darco KB-B(tm (10% w w) was added, stirred

for one hour and filtered through a pad of celite. The
woreaohamnBé ¢ sol uti on of Conpound | was then trBOEIE00@0351

to an addition funnel. In diseparate vessel,

L-(+)-tartaric acid (1.1 equiv) was dissolved in

nmet hanol (13.5 vol unes). The conpound of formnula

1/ MeOH sol ution was then added dropwi se to the L-(+)-

tartaric acid/ MeCOH solution. The resulting slurry was

allowed to granulate for a mnimumof 1 hour, filtered

and dried. This gave an 80% recovery of conpound of

fl'grenll‘“()? It pddid @tﬁmﬁﬁ}ztes%m ARGt %aéoéf'tgo pW{‘Eroguctlon lots using

i ndi catc?r’]%h'm?ffc’f?'h pr%%%‘“i"*é‘&?ﬂ W'&h%a%'?‘%??dafff’@ ‘aﬂ'ecaj?trn% runs using “old
and i s pigegsstdqeditions of thenpsigrart y peak observed in the

assay of these materyaplesi: sﬁ&m@éf&fa&f&n@dmémna'

i mpurities have pet—been—i-dentitied,—however

i dentification was nn*—Otnec‘pc qar@pnmundﬁélll | uﬂe@¢tle§ Ganditions
control |l ed when {he flottmti on of 48@mppaund of f oomPrdess
VI1l is controlled. Thus, conpountboepmf or mil a VbldIPrdcsss
val uabl e as a mafker _showi ng that the process has been
run in a manner o niwi3n ze [t he aoopsk Of | NMPrdskAt §Sention
whi ch may form Thabl e Lbtsunmari zes gonpar at | ve peaE@ 19Ention
two pilot plant produthD enotidetta@edts limigofeaantliafidnGEEDOIm)
thespresent invention with data obtained from two

pil ot plant_runs ust ess" conditions of th

prior art. TaBdve %%?ﬁ‘fﬁ’}‘@f’“g# °fg°<§’f“éfa gH a&ﬂtﬁ?ﬁ‘iﬂ'ee'ﬁqdlcompwnds are
*ND = Prggentiietcempaseid af fomiute ¥ wodén e arotdss dt ireperly edn@8ieg AFcording to the
Thus, teasMigs baNEbreseaf in@&Aiga0 W8 @ndin if PiuEH, @hevél& g pﬁ)@gss resulted in 4800

ot her B”?ﬂ@{}pbj]bﬁﬁec&mgQ d& forz?f{u% Qﬁle%ﬁ ile the &ﬁ%?%p [fr%‘ifss resulted in

of for rocess 1S properly
accbr dffAgategvrectidereliond "’B'f‘oifllﬁﬁeS pr esent i nventi on.

As shown in Table 1, theEXAWPLE 7 (Rudfe@icAdeagUl ted in
4800 t @yditAoPe P 3 5-4e08h Hitthr&dcedyRM B fhalb 1 Hi3-benzaze ine-7,8-
while t le.present nrocess resy n dra )
reduceg—%wgm%%m%f——#z—" hydro-8-{trifluoroacetyl)-6.10-
(Buf f eri ng Agentigthage-pil-pyrarine{2 hi[3]benzazepine (compound V).

2,354, 5-t etA alowdPar Badidiioy bIRISID ANt gbt dndePritfBRENARPOY (28.9 mmo)
H-3- be&%@%&&h&‘@n T39nt. 300 mg of 5%PdIC 50% water wet and 200 ml (20 vols) of 2 PO/
Deionized Water (80/20) mixture. The reaction was placed under 20 psi of hydrogen at 20-

ﬂ

22°C for 30 minutes, 20 psi for 30 min for 23-25°C and 44 psi for 4 hours at 23-26 °C. The
reaction was filtered 26-28°C over Celite, a 0.45 micron Millipore Filter and washed with 40 ml
20  of IPO (total volume= 250 ml, pH=9.6). To this light yellow solution of compound VI was
added 0.51g (0.1eq) of dibasic potassium phosphate, cooled to 3-6°C and stirred at an RPM
= 450. When a temperature of 7°C was obtained a thick suspension appeared. To this
suspension at 3-6°C (pH=9.6) was added a solution of 4.49g (30.9 mmol) 1.07 eq. of 40%
aqueous Glyoxal diluted with 16 ml of deionized water (8.9% solution, pH=2.95) drop-wise
25  over a 1 hour period (total volume = 268 ml). The light orange reaction was stirred for an
additional 2 hours at 3-6°C (pH=9.5) and then allowed to warm to 20-22°C for 18 hrs. (light
yellow in color, pH= 9.3). Analysis by HPLC confirmed the reaction to compound V was
complete and a level of 0.06% compound VIl was observed. The reaction was vacuum
concentrated to a volume of 75 ml (7.5vols) in a 40-45°C water-bath. The concentrate was
30  cooled to 20-23°C and 140 ml! of deionized water was added dropwise over 1 hour (K.F.=

82%). The off-white suspension was granulated for 4 hours at 20-23°C, filtered over a paper -



di am ne (compound VI) with glvoxal to form?7,8,9,1
O-tetrahydro-8-(trifluoroacetyl)-6.1 O-

woreahame3®H- pyr azi nor 2, 3- hi r 3lbenzazepi ne ( conmpOLMEROYY000351
A 600 cc Parr Hastell oy B Reactor was charged under
nitrogen with 10 g (28.9 mmol) of conmpound VII ,
3% w. 300 ng of 5%°d/C 50% water wet and 200 ml (20
vol s) of a IPQ Deionized Water (80/20) m xture. The
reacti on was placed under 20 psi of hydrogen at 20-
220C for 30 mnutes, 20 psi for 30 mn for 23-250C and
44 psi for 4 hours at 23-26 0OC The reacti on was

{:: : :er efgerglﬁd \%%ﬁeé’\)é‘r’r\r%o% Bae:?ﬁmz@? w?tE;O efug{ngcr 4\/% Jrff'gfgrr%ﬁ hours. This
m, pHY®dey 7-839(881Ri%) of ayeftwhiteselidw sol uti on of conpound

VI was added 0.51g (O lepxfPLEisliBGHEing QLGRS UM

phosphag
When a

(pH=9. 6) vvasad aéuole- dzipn . b4>9z ﬁh

1.07 eq. of
dei oni ged V\;?‘g?ﬁzﬁ%?%g(%%?ﬁété%ﬁéondﬂaﬁk ?‘)Mé cnar&e% \mh rgggents following

over a'f ®BuPe 7 bare. el wihene: a%@"rﬁ’f { Y51.8rFg (0.05e0) of sodum
| i ght dicarhepaterte ﬁ‘@tfllt@ﬂj seapowdivit seldtioh grH=a.0). aTdieI piocenioee] wad repeated with

houfos  atag (& minalF97 24 cﬁ%%@@;ﬁébu@bﬁy@% dillﬁt&i WHRAT 181 li Qf deionized water

20-220¢;, £ ow i n col 3
Anal s?%sp Olé}%ﬂtim_z Eﬂ %} %ﬁéd FBYET 067 3 éd @E’mg(ﬂ?ﬂ?i) (ptal volume =
was cor?ﬁ%lk gha Haht erange\reqctiesf wag stvghfor @mgdditivdal Ylhburs weds6°C (pH=9.4) and

obser ven aldtRdneaain WOA@SC Yor G L. ﬂtcglgr tpﬂ @, 4) Analysis by
vol ume "B[ anfr%eo(tze ?53 '0{1 5 CQB'P%@% gar%g?; Srll!"d- vaeI of J 06% compound

concentrate was co0O
dei9ni Yavarepervedahoygaden Hrsosniugecopspairatad th g yeluriof75ml (7.5 vols) in

ﬁZ% Bhe-49f0 wibi-Bafh. S TIEDEINGANBALe WS c@d’lémifé'@tzgft ERF 148 mi of deionized
ours S e
%te?ﬁ g%fggﬁ drt);#wgc? ngld1 IQOYJ?{K I'-a— Qﬁ/? b%}u %ngq gateastuspenswn was

washed w t | zed" wat er'.

450C f grndgedier Hotorss, atﬁﬁﬂé Cy|f karefeever agBpY GGG vedshef with 20 mi of
an of f quibtiided wal. i CheuldrXAMddlaba BcfBUBR68 hbire M8Mided 7.85 g (82.0 %) of an
Q’?o' Zg# R 8.

tetrahvdro-3-(trifluoroacetyl)-1.5-methano-1
H 3- benzazepi ne-7, 8- diam ne (conpound VI) with
glvoxal to form7.8.9,1 O-tetrahydro-8-(trif
| uoroacetyl)-6,1 O-
met hano- 6H pyr azi nor 2, 3- hi r 31benzazepi ne (conpound
V).. The Parr Hastell oy B Reactor from Exanple 7 was
charged with reagents foll ow ng



the exanpl e of Exanple 7 above, but with the addition
of 121.8 ng (0.05eq) of sodium bicarbonate to the
wo 2dob@p®raes conmrpound VI solution (pH=9.6). The prPOLEEPOVE000351
was repeated with 4.49 g (39.9 mmoi) 1.07 eq. of 40%
aqueous dyoxal diluted with 16 m of deionized water
(8.9% sol uti on, pH=2.85) again added dropw se over a
60 mnute period (total volume = 268nl). The |ight
orange reaction was stirred for an additional 2 hours
at 3-6C (pH=9.4) and then allowed to warmto 20-220C
for 18 hrs. (light yellowin color, pH= 9.4). Analysis
by HPLC confirned the reaction €8%bnmpound V was
conpl ete and a |Agwebssdér pdepeihacomppud tavifg e siagure:
observed. The reaction was vacuum concentrated to a
volume of 75 m (7.5 yols 3 ~
The concentrate was cqol ed DC Miid 140 m of
dei oni zed wat er was adayg » er 1 hour (K F. =
81% pH=9.3). The off-white suspension was granul ated
for 4 hours at 20-230C, filtered over a paper filter
and washed camprizingd (a) ey clitiig dlempoirziddvivethestructvfacuum dr i ed
at 45C for 16-20 hours. This yielded 7.85 g (82.0 %
of an off-white solid.Caiyps 1. A process for
preparing a conpound havi ng & tructure: conprising
(a) cyclizing a conpound havi wher ein
Qis a nitrogen protecting gr IWI t u@ougl gl yoxal
in a protic alcoholic soly , fofm't he
coréesponding gui noxal i ne; and, (b) renmovi ng the
ni tTogen protecting rou b droI SIS of th
qui noxal i n&"eGIRF trgqegﬁ%cesf R *b%vggowsrs?'vaxa' in a protic alcoholic
non- c hiodeittatfga teeodowespondi quinbalins; evless of claim 1
wher ei n saig) rGrﬁ&W?@;uﬁHjnltP@\éh B,gtea»ttn@lgfowb%y‘ﬁwru%@ocrf%a{umexanne formed

by hydy O@P ga?{é,"g] %basF ina 0{1 nlonnafag g]\%nF he structure Vi|

ina pfd Presénce of a solid

hyd® ogenat i2%on c&ﬁ%l%ﬁss Sf C'al"i“ie1 pihereiesBidagompqury Bivipgjstructure VI is
or 2, mwheFsiby hmgénah@ab@nmd\mhg ihe steuctuat\a - m sci bl e

organi ¢ sol vent, é)onal ly m xed with water. 4. The

process as in clalm id water-mscible

organic solvent is a “ NQ VI

NO,

in a protic solvent in the presence of a solid hydrogenation catalyst.
3. The process as in claim 1 or 2, wherein said protic solvent is a water-miscible

15  organic solvent, optionally mixed with water.

4. The process as in claim 3 wherein said water-miscible organic solvent is a
C4-Cs alcohol.
5. The process according to claim 2 wherein said hydrogenation catalyst is a

Group VI transition metal on a solid support.

20 6. The process according to claim 5 wherein said Group VIl transition metal
catalyst is comprised of palladium on a solid support, said solid support being selected from
the group consisting of carbon, alumina and a polymer.

7. The process according to claim 1 wherein said cyclization is conducted at a

temperature in the range of about -10°C to about 20°C.



C1-C5 al cohol. 5. The process according to claim2
wherein said hydrogenation catalyst is a Goup VIII

wo c@adp2860n nmetal on a solid support. 6. The pPOLEERS06/000351
according to claim5 whereith said Goup VIII
transition netal catalyst is conprised of palladium on
a solid support, said solid support being selected
fromthe group consisting of carbon, alumna and a
polymer. 7. The process according to claim1 wherein
said cyclization is conducted at a tenperature in the
range of about -100C to about 200C. 8. The process

accordi ng tEP Cl ahB phoctbies2bhing 3 ‘lllaﬁ:ryqlvbféﬂa‘id Mid 'c?chzatlon is conducted
conduct ed under c condi.tio

above 4K8REsY C‘Erﬁ'{f?{ﬁdﬂé{ "}aﬁ‘éa"mg@ g’%@g%ﬁogggmgqgh q%r%esgnce of a buffering
agent agentimtse reaglionimiurerprdbravgl dosing in e geldilen dicsduiteple hasey
SO' ution ofg a suintakkesskaspingdo chitfs RRHER S BRRATHIBE is a salt of a

Ia|m8 fferlng agent is a salt of a
% froge !t 9ty e%tl gﬁseanga‘p Z53%% weak acid. 10. The

pr ocess acclr di ri§epeocessAcearding ipslel A whefiel spid foriaring ggent is NaHCOs,
agent Ng,ctig HGRBturd\t AGPER0, andihat,BOL KMCONaGEPO8r Amtikture of K,HPO, and
NaH2PQ, ., P?HC(IB K2CB or a m xture of K2HPO4 and

KH2PO4 .2 The process according to claim8 wherein

sai d bufferilng aTé‘é Ri0c§SS apgadne C‘al"g.a whergin spid pyfiedng agent is NaHCO;,
aceor di ng t12. cl dhmpBcedsec@rdingdarldimb fwhereinrsgid &gféeribg agent is present in

present,e bﬂo&nh@ffr@m%mt mfosﬁamea@wbo&l ooz%qmwntéal ent s
to about 0.20 e cess. accor

to claim2l Wherel ﬁpmg?sa agﬁﬁ’ﬁ%" i C‘ﬂi“ W)Pﬁfem 24 2GR %'é‘%a’ is comprised

of abooitebgdd % tadheut Zoz(d%vqg@hwlﬁqﬁ andfbo Bate teabgutbiepy weight water.

80% t 0 about4. 95%nbyproesg Atcondtigeto. cidifh. 1 TlogheprO@ESHg (c) isolating the
C}Q r dk&gvgﬁrgi o?#omfu.ﬁg I]as trlrérfFeQ gésecﬁr%;léréll)}% a(p%rm'ag‘e%hc%h)} ﬂ:geptable salt.
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