PROCESSES FOR PREPARI NG -

(R) - 8- CHLORO 1- METHYL- 2, 3, 4, 5- TETRAHYDRO- 1H 3- BENZAZEPI NE AND

| NTERVEDI ATES THERECF 5 FI ELD OF THE | NVENTI ON The present invention
generally relates to processes and internedi ates for the preparation of

(R -8-chloro-1-nmethyl -2, 3,4,5-tetrahydro-1H 3-benzazepi ne, and solid forns

10t hereof, which are serotoning c agoni sts useful in the
treatment of, for exanple, obe§‘§§$ﬁ§§%§%ﬂ%‘e E | NVENTI ON Ser ot oni n
(5- HT) neur ot r an@HSSHOARE- BYELRHY L-33ck - ER T RASIYDR O 1HHBENGS ZBRINE ol ogi call
15processes both in health ang,,#' ﬁﬁﬂ%"lﬁ i 'fﬁ%ﬁ rs. For exanple, 5-HT
has been inplicated in the regu g"??%n 0 %Aee i ng eﬁgvi or. 5-HT is

bel i eved to work by inducing a feeling of fullness or satiety so eating
stops earlier and fewer calories are consuned. It has been shown that a

stinmulatory action of 5-HT on the 5-HT2c receptor plays an inportant role
in the cont MELBOREHEAYVEAIION t he anti-obesity effect of d-fenfluram ne.

As the 5-HT2c re%ﬁhﬁgerﬂ BvENOE 8358 fehted Wt s@e Nl ibt¥rmieBiateDRr Beai n
(notably in the Linnic structures, extrapyram dal pathways, . thal amus and
hypot hal arru§rqp?~fét.1OW@hwlw;m%%-zﬁr%ﬁg?@fﬂ"1f}r-”-ibﬁ“ZP?FBmE’r?B?‘ #d yPExus)
and i s BXPr emsed vhichl a0 ¥eRbedng-2Q (ST Freddpsr Bionist upatliip e tredtmbdt 98 ¥a@s, a
sel ective 5-HT2¢ receptor agonist can be a nore effective and safe

anti - obesi t J*3REREYSW so, 5-HT2c knockout mice are overweight with
cognitive inpairnment and susceptibility to seizure. Thus, the 5-HT2

receptor is I - epted receptor target for the

t r eat ment O#Aggfg(gﬁb@%péém I'C, and ot her disorders. Lorcaserin
hydr ochl ori de ( 8-Scielonind5-BTineetigtiandyiSsich 1Hays et magvytairt ool H-Bumownsplysinkegical
hydr oc ri i . ' f e 5- r g%g | L .

ef f ect ihivsgneg’g&gst5§srb§gldglg%gh%%deﬁipf)&ngwﬁgnmfﬁ% > }r%g e ?eéﬁn hlﬁdgr:gér%@ ]m gtatf%lr?t S
enrol | ed i n tlz réglaner kf Pbdmbehivior cI-HRiickelievedtapork b indveang afeplinglef fulless or

statistical Ly;.s gnké.| cAIBA ' PSS, , e ounds at
dai |l y doses S%t%ea}ls%%%%’%?ﬁ%%?ﬂdgﬁg%l hggéa?ngnSLﬂnego%Eﬁ%Fvﬁgw%g%ao

, ng . )
respect i vel ytimelaiepyzacten ¢f§-1T on fho drktisc feeartar Ry pidEeeiGngiolup the Tﬁléf‘%?fé)por tion
of patients est%%@mtﬁkggnhtb%eéit&%ﬁwem-fenﬁﬁﬂamemgm@@h{ﬁgﬁeeep?or%%x&ressg& gat er

wei ght | oss from baseline were 13% 20% and 31% at daily doses of 10 ng,
15 ngy, %hd dehdgisity spebreineishly v dartiosierrs urmrore! priresbddrdtp.
This data, sheMpBBathadisSPVRahd PV, G pre€dilhantlP QB¢ @SHidfexuddeld is
dose- dependant wej ght | oss, coupled w.t h@i he drql;%'l S . Sglﬁzor abl e -
Lol orabi |1 tBFOr RWRRED Bebem  PRYRIFBLHILF Hsieart Lace e Rell
t her apy for c@b@sd hote effective and safe anti-obesity agent. Also, 5-HTyc knockout mice are overweight
with cognitive impairment and susceptibility to seizure. Thus, the 5-HT,c receptor is recognized
25 - asa well-accepted receptor target for the treatment of obesity, psychiatric, and other disorders.
Lorcaserin hydrochloride (8-chloro-1-methyl-2,3,4,5-tetrahydro-1H-3-benzazepine
hydrochloride) is an agonist of the 5-HT;¢ receptor and shows effectiveness at reducing obesity
in animal models and humans. Patients enrolled in a 12-week Phase IIb clinical trial achieved a
highly statistically significant mean weight loss of 4.0, 5.7, and 7.9 pounds at daily doses of 10
30 mg, 15 mg, and 20 mg (10 mg dosed twice daily), respectively, compared to 0.7 pounds for the
placebo group. The proportion of patients completing the treatment period who achieved a 5%
or greater weight loss from baseline were 13%, 20%, and 31% at daily doses of 10 mg, 15 mg,
and 20 mg, respectively, compared with 2% in the placebo group. This data, showing
statistically significant, progressive, and dose-dependant weight loss, coupled with the drug’s
35 favorable tolerability profile make locaserin hydrochloride an attractive new therapy for obesity,

and accordingly, Phase I clinical trials are underway. Various synthetic routes to locaserin



and accordi ngly, Phase 1111 clinical trials are underway. Various
synthetic routes to locaserin hydrochloride, its related salts,
enantioners, crystalline fornms, and internedi ates, have been reported in
WO 2005/ 019179, WD 2006/ 069363, and U.S. Pat. No. 6,953,787. In view of
t he grow ng amweckideOms P eiMa dgarftiometsh@ydtdaR tromBR] and intdinsdisele hse bednat ed t o
the 5-HT2 receptor, ficient r = azepi nes,
i ncl uding | dﬁ%’g%%nnwéwggg]%ﬂ%rvf%g&%’%ﬂ%eggceegé'?fﬁEél%pé%%gigz‘es and
conpounds descr i ediekeif dieprdwahgdemaad for hesuadsdorgbdiemtmmatalsiisodeividdid ©F THE
| NVENT.I ON Tr{ﬁe PhEs echte g lr’lvewntmlléj ol %{egter%ut!s%g[h@quzeﬁlﬁ]n%a ’incﬂfdgl%\?l\ﬁéag 'nOf
preparing the sang, and ff)corrpom t'ons contai ni ng e ’'sane, Ichare
useful ih tHedpridgalcate odol ThRprogesedsland epmppunds wepgfibed heremn help meet these and
2,3,4,5-tet ro%}’géeﬁg.l"" 3-benzazepine, and solid fornms thereof, for the
propny

treatment or | axi s of 5-RT2c associ ated di sorders such as obesity
and central nervous system di seases. The present invention provides

processes f QmpieRaF ROrMP pdkdPrgempound of Formula 1-3 and optionally a
di hydr ooxazol e conmpound of Fornmula 1-4, or salt thereof: OH 1- 31-4.

The present i nverfiE gffsqotinyension propdesdaisrpsdisie S5essseot! PPEgthegmei™ni no

al cohol 1§ oNREMPckiRhs ERERAPihesalne, Vhiclh @t Liseil) §f 8O Prepdetiod @2RY-8-chloro-1-mERGI-
present invention further provides the am de conpound of Fornula 1-3, the

di hydr ooxaz drieh-ebipaidry 18 -beereaping, 2pd soliqfpsas theseoly fprdthe Bratmentof EORSIBEF t i ons

cont ai ni Ng o6 H¥GMsociated disorders such as obesity and central nervous system diseases.
The present invention provides processes for preparing an amide compound of Formula

1-3 and optionally a dihydrooxazole compound of Formula 1-4, or salt thereof:

. OH
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O Cl
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The present invention further provides processes for preparing an amino alcohol

compound of Formula 2-1, or salt thereof:
OH

N

Cl
20 2-1.
The present invention further provides the amide compound of Formula 1-3, the
dihydrooxazole compound of Formula 1-4, mixtures thcfeof, and compositions containing the

same.

The present invention further provides processes for preparing a compound of Formula

25 3-5:

NHe HCL0.5 H,0
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The present i nvention further provi des processes for preparing a conpound
of Fornul a 253-5: 3-5 wutilizing the am de conpound of Formula 1-3,
di hydr ooxazol e conpound of Formula 1-4, or m xtures thereof. DETAILED

DESCRI PTI ON 5The processes and i nternedi ates of the present

usef ul
pr ophyl

i n t hailiphgepaadide ostmaind HEFoapeld i 3¢ tha gidpdrsoxandle ¢dneotrdad Fommida b4, or

aX|51%&m§;ﬁgggfaSSOC|ated di sorders such as obesity and central

nervous system di seéases. Exanpl e processes and internedi ates of the
invention are provided below in Schenmes 1, 2 and 3. Scheme | OH

pr esent

H2N couplin 5 depicts a general route to intermedi ates
G art b BESRRFON _

1-3 and optionalTly ccordingly, the present invention provides
am de-f of m ng pr ddeswesssdsand ipreapedidtespl heipchsent ERsign 8kg vesiful Mpiherpregargtion.of OH

c

therapeutic agents for the treatment or prophylaxis of 5-HT,c associated disorders such as
obesity and central nervous system diseases. Example processes and intermediates of the

present invention are provided below in Schemes 1, 2 and 3.

Scheme % OH
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Cl . .
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cl 14
10 Scheme 1 depicts a general route to intermediates 1-3 and optionally 1-4. Accordingly,

the present invention provides amide-forming processes for preparing amide. compounds of

Formula 1-3:
- OH
H\.)\
N
0O
Cl
i-3
13 comprising reacting a phenylacetic acid derivative compound of Formula 1-1:
Lg-
&)
Cl
1-1

or salt thereof, wherein Lg is a leaving group, with an amine compound of Formula 1-2:

OH

HzN\)\

20 12
or salt thereof, in the presence of a coupling reagent to afford the amide compound of Formula

1-3.

t he

invention are



1-3 15conprising reacting a phenylacetic acid derivative conmpound of
Formula 1-1: Lg C 1-1 or salt thereof, wherein Lg is a | eaving group,

wi th an am ne conpound of Formula 1-2: OH 201-2 or salt thereof, in the
presence of a coupling reagent to afford the am de conpound of Formul a
1-3. | N 9B BRnodinRREL IS, is Of, hio,CHpthérdtaging @roupt Aensefl bawinsthe gmoup.

As used herein,. the term"| eavi roup”.refers to a nmoiety.that can be

di spl aced by‘&eé‘}%g RErP r‘FB’lg]@ttg/? mgﬁg’ﬂh%s‘fa“gt% drllslggaicced(’)bﬂ BPPPE né({lett%ié‘l{fh aaﬁlr{i ng a
fchem cal reamtleaphiliclaea¥ dwging s chapscabreactivel Ledving\groupsyert rell krownamthe erieddide,
or exanple,. hal o, hydr . OR% ang,a- 0Si -ehi a 14

al kyl, C34 5%%%%b%T%%J?%§%¥T?&E%%%?g%fgﬁ, gﬁﬁﬁ%¥%$%§§ﬁFoafEVnggé%;Fb can
be C1- C3 al leytloalkyi, sgntetoerid.ir eseroeycloatcyl, Sf_l@:l.calllbﬁ Efesalior- loipoeli nents, Lg
'S ha! 0 Suc@nﬁﬁdi‘n'eﬁ't?,rﬁ%’is &fi! ﬂrthé?'éﬁgpdimgﬂts, !L%qisqlalo' éﬂcﬁ’ﬁtﬂugﬂé[ RS, bromo, or _
enbodi nents, Lg I's chl"oro. The term "coupling reagent,"” as used herein, is
meant to refiedo. thoyet furtherparbodiseniedredf Aldeoon of reagents that facilitates
formation of an ade.bandifRbiesr &GyHRHY|sAeehG:APRR dagdfrdrvat i ve

conpound of Formula 1-1 and the _am ne conpound of Fornula 1-2. Suitable
combination of reagents that facilitates formation of an amide bond between the phenylacetic

10 acid derivative compound of Formula 1-1 and the amine compound of Formula 1-2. Suitable
coupling reagents include, for example, boron-containing acids, carbodiimides, and ketals.
Further examples of coupling reagents include bases, . |

Suitable boron-containing acids include, for example, boric acid (B(OH),), boronic
acids (e.g., boric acid wherein at least one OH group is replaced with an organic moiety), or

15 combinations thereof. In some embodiments, the boronic acid is an optionally substituted
arylboronic acid such as phenylboronic acid or 2,5,6-trifluorophenytboronic acid. In some
embodiments, the coupling reagent contains phenylboronic acid, boric acid, or mixture thereof.
In yet further embodiments, the coupling reagent contains a halo-substituted arylboronic acid
such as 2,5,6-hiﬂuoropheny150ronic acid. In some embodiments when the ¢oupling reagent

20 contains at least one boron-containing acid, Lg is OH.

Suitable carbodiimides include any reagent containing a carbodiimide (N=C=N)
functionality that can serve as a carboxyl activating gfoup to facilitate amide bond formation.
An example carbodiimide is 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide hydrochloride
(EDC). Other suitable carbodiimides include dicyclohexylcarbodiimide (DCC),
.25 diiso;:ropy]carbodiirrﬁde {DIC), N-cyclohexyl-N’-(0-N-methylmorpholino)ethylcarbodiimide

(CMC), and the like. In some embodiments when the coupling reagent contains at least one

carbodiimide, Lg is OH.
Suitable ketals can have the formula:
R*Q OR?
R R?

30  wherein R}, R% R?, and R* are C, ¢ alkyl. In some embodiments, R', R?, R, and R* are
independently selected from methyl and ethyl. In yet further embodiments, the ketal comprises
2,2-dimethoxypropane. In some embodiments when the coupling reagent contains at least one
ketal, Lg is OH.

Suitable bases for use as a coupling reagent include any base effective for facilitating

35 formation of an amide bond and which do not substantially interfere with the amide-forming

reaction. Examnple bases include tertiary aimines such as 1i{Cy_¢)alkylamines. In some

4



coupling reagents include, for exanple, boron-containing acids,
carbodiirnides, and ketals. Further exanples of coupling reagents include
bases. Sui t abl e boron-contai ni ng acids include, for exanple, boric
acid (B(OH)3), boronic acids (e.g., boric acid wherein at |east one OH
group is rephacdicems, e tase io rgdylamini oty engrodibfeo s ethiem the coupling deegeaiof . | n
sone enbodlng&&§Sag£%I%q£Qﬂ5c acid is an optionally substituted

aryl boroni ¢ aci E'henylboronlc acid or

2,5, 6-trifl uor opAdnybdye ponise foaeiegaring amadserel Eonbwal i dean Sutheryéelddupl i ng
reagent contgj %dma@)a)mug@bﬁo@%lg,llgborl c acid, or mxture thereof. In
yet further enbo nts, the coupling reagent contains a hal o-substituted
aryl boronic acid such as 2,5,6-trif QY v Boronic acid. In sone
enbodi nents when the coupllng reage, | east one
boron-containing acid, Lg is OH

as a carboxyl activating group to facilitate am de bond formation. An
exanpl e carbodiinide is 1-ethyl-3-(3-di methyl am nopropyl)-carbodiin de

hydr ochl or h t apl Lim incl .

d?lcycl ohex;/l"E%?ﬁ E‘g%"ifnﬁf de%’lﬂfsi‘ju I}“"Z% %@ﬁ‘?‘{ﬂgﬁ%‘aﬁm ag%rilf)gegélt‘f%ggﬁlg amigedf | .
N-cycl ohexy [Fofsudd 03 by fetissy bfisrephaed m’oln)nﬂé h&¢ooaiirtgigdﬂie aibgtdro¢:@kily congrdnd dfe
car bodi | m BoTR 12 by PR R R b= L EORSPSRTM A R0 Lo R
30}Alner eltn RepupRBg rebgent furtblerRdts asaede@idr&llalakwt Edamploweplegivadintsemapable dRthis R2
R', and R4 dgﬂl%oﬁdﬂggﬂﬁﬂgx‘ﬁﬁﬁeﬁt% 9% iRGh Rt Eﬁmgféeéah%h ik s e Vet

further enbo onprises 2 propane. In sone
enmbodi nent s dilliémotapele congsuhdief Fosagle htd cenbr prpdusedsin vme%z amghels.jpatighsually | s

O_| 0bserve§9§%&HJOF?IQ%ﬁﬁzlaft@étom ﬁFGMi glg reagent i ncl ude any

base effective for tacilitating 35formati on of an ani de bond and which do
not substanti al | yhe pidefasminggirecsssiah desamied abevs £48 hgarisd extivdrre ISCeHpli" bases

i ncl ude; 4 er tréa@érﬁf 1%\9@03 iSHERr 88ek 'félz(t@&?éﬂhéﬁ*ltﬁé' ﬂkﬂ@zﬁzend dﬁid'iiéﬁﬁtlv@fdﬂﬂﬂbﬁfﬁ nts,
the base is triethylamne. In some enbodi nents when the _cou I|% rea ent

contains a Bég‘ém“]?gl } & thegngino commpoundref Fommly, 2 Insome empysfimegits, fig i des
of Formula bf e phdyhbeithal dphvalith RngbBMEr BONARKOL BotRNqaplng rﬁfgerE&raBbﬂta 1- 4:

> C 1:1 to about 20+1, about 1:1 to about 10:1, or about 1:1 to about 5:1.
The above amide-forming process can further be optionally carried out in the presence

20 of a solvent such as an aromatic solvent or an alcohol solvent. Typical aromatic solvents
include, for example, benzene, chlorobenzene, 1,2-dichlorobenzene, toluene, o-xylene, p-xylene, -
m-xylene, xylenes, mixtures thereof and the like. Typical alcohol selvents include, for example,
methanol, ethanol, n-propanol, isopropanol, n-butanol, isobutanol, t-butanol, glycols, glycerols,
mixtures thereof and the like. In some embodiments, the solvent includes toluene. In further

25 embodiments, the solvent includes methanol, ethanol, or isopropanol.

The above amide-forming process can further be optionally carried out in the presence
of an acid catalyst. In some embodiments, the acid catalyst comprises a sulfonic acid such as an
optionally substituted arylsuifonic acid {e.g., p-toluenesulfonic acid). Other suitable acid
catalysts include sulfuric acid, benzenesulfonic acid, triftuoromethansulfonic acid, hydrochloric

30 acid, mixtures thereof and the like. In some embodiments, the acid catalyst is present when the
coupling reagent inciudes a ketal.

The above amide-forming process can be carried out at about room temperature or at an
elevated temperature. In some embodiments, the elevated temperature 1s about 80 °C to about
140 °C. In further embodiments, the temperature is room temperature when the coupling

35 reagent includes a carbodiimide.



1-4 or salt thereof. The di hydrooxazol e conpound of Fornula 1-4 is rel ated
to the amde of Fornmula 1-3 by the | oss of one water nolecule.

Accordi ngly, the di hydrooxazol e conpound of Formula 1-4 is typically
formed under dehydrating reaction conditions, such as when the 10coupling
reagent further agésneambadithermy, dﬂieqirésiag imgetiin prcExc&@pﬂoeesmlfmlp'mpgmgezagmms
capable of this d l.ing/ dehydratin actlvt i.nc | e,
car bod 1 i dEET RN REEERLS 1A g o an f el e o s s SRR 2

be produced témpewarre,alpheryrogigntis dedivativé mpoural df Foxmu@elr L, @dsalighezeati withran
product relative to the.am de { Nd_BLOGESS as
descri bed above ¢a ﬁouﬁegf:%rrl ea%ﬂfg&h%é%%fhéeg%%g F5 ngg@ r%grgggn 9 st i
provi ded i n apid] Erfudher erbodirad¢nts, fhe ecatiineds t4meed quhie theinsesgrica ebrticeylb@pric acid,
derivative &&wgngfx é%épe&fa ek fitthed B oBMeRE, RATRANAE ctied Al Aiha 1-2.

In sone enb%glqp R’E IIgbéttlfo 8 tﬁ’e |§henyl acet?c cacfd derivative
conpound of pﬁ@mb%?%—@ﬂ“@mphﬁéﬂ@wmclaﬁé reagent is about 1:1 to about

20: 1, about 1: 1y QnRRR#bditoned ,thequs@a%tenéonlprwae@p&b&sc‘é ok pre};mgaata%ﬁie

am de-form ng process can further tionally carried out jn th
presence ZOGPmBP%épf/@W“‘é&@rﬁ“égpté’r’i‘a%}f% dreoxezgieraRporsH OQFP%P]@,‘C]HBP" ¥ll vent .

Typi cal 1(ar ORRLdo€ cSRp:¥@idtrSactifl td&ﬂs%lveﬁﬁfon@iﬁﬁﬂ@x’s@m}@%l&ﬂﬂﬁnd ehbhesiehrnzene,
1, 2-di chl or obenzene, tol uene, 0- xyl ene, 5‘{) Bﬁ ?E! ugrlﬁll enaﬁt "Ej‘fvﬂ’l nes
mioxtures t héFBRASPUERE PP%IaF‘?qeémd%‘iaew PRBHAT EEBIAAt- & s heeed g
exagpl e, lrretaﬂﬂi&%mpnﬁnlhhlamdnnulﬁ-lw emmﬁlexeof SOpHE peanad of IF]HMB-?I}M b ik
i sobut ano no ures thereof and the |ike.
In sone enbga?ﬁ%fé’ﬁﬁ“?mpf‘ﬁ’g)%r 9@“‘%‘9?%’% g gd‘f% In further

25enbodi nents, t ﬂkesmhﬂﬁﬂdlrﬂeﬂ[ts; [thedessenmeteatixel fiirtlet havidd:s pr@pssbsfgpyrqpa'ng)kn
The abaye ani dffe pRIsRRS sely PERI Aphgilahy h&5%@&9}&&&%5&@%%5@% 1O | 1

the pre enc &6t “ARPAE e acid catdly
conpri ses a ssltthérovfi @n@usxdg mhg,as amplegl fabveal dny optigslty in Elte@@smcybfé@lap@m c
acid (e.g., gl Bl hSanife | ude
sul furic aci %aﬁﬁegrﬁ'@ %C?do}hilcdga g%ﬁémrﬁcﬂg J aﬁéghn‘g?hgn(gﬁllf %1%?%: aci d, :

hydr ochl or i coBpawi df FWXIP Ur2eer el ghewof, imthel Prepracd qfl%é‘dlm?fhmpféﬁbgtﬁoﬁaént s,
the acid catg 4& erdts tl'f%%@éﬁ%@%c%%ﬂep&m%fé&l doRBinfuf ABSM dileEbMgR R Wit al -
The above am ormn cess can be carried out at about room.

t enper adr e ﬂ@rphaftylf?&ﬁlcéil‘?@\flﬁ'tl‘@élv‘t evmporag efffermyly1-4 gHer te FRBeR Mak e amipre

el evated t enpgs R bEFdrRudRUbr B0 ierdo® BROHE entitblinfents) tRe prit Chfbngs DETENt S,

the tenperature is roomtenperature when th%1 coup Iln 35reagent includes a
car bodi i m d@-(4-chlorophenylacetic acid methyl ester which is then subject to rcacuon the amine

compound of Formula 1-2. In some embodiments, conversion to 2-{(4-chlorophenyl)acetic acid
methyl ester is about 90% or greater. The prior combining of the phenylacetic acid derivative

25 compound of Formula 1-1 with 2,2-dimethoxypropane can be carried out at ¢levated
temperature such as about 60 °C to about 120 °C.

The present invention further provides an amide compound of Formula 1-3 or a
dihydrooxazole compound of Formula 1-4, or salt thereof. Further provided are compositions
containing an amide compound of Formula 1-3 or a dihydrooxazole compound of Formula 1—4,-

30 or salt thereof. In some embodiments, the compositions contain a mixture of an amide
compound of Formula 1-3 and a dihydrooxazole compound of Formula -4, or salt thereof.

Scheme 2 provides a general route to amino alcohols of Formula 2-1 or salts thereof.



In sonme enbodi ments, the present invention provides processes for
preparing an am de conpound of Fornula 1-3 conprising reacting, in a

sol vent conprising toluene and at el evated tenperature, a phenylacetic
acid derivative conpound of Formula 1-1, or salt thereof, with an am ne
conpound of Forrmula 1-2, or salt thereofSchemehe presence of at |east one
boron-containing 5acid. In furtber enbodi nents, the reacting is carried
out in the presence of phe xiggiggié\acid, boric acid, or mxture thereof.
In yet further et IATERE 8", acting is carried out in the presence of
2,5,6-trifluoro | bor ¢ni c aci d. In some enbodi nents, the pr&Cent

i nvention provi-tesgroceSses for preparing _an am de coupound ofn Foruul a
1-3 and opti9nal Iy a di hydlr ooxazol e ¢onpdaigiest For If -4,™>0r Sdlt

10t her eof ; conpri si ngd sR@EdIIyNYG, i n asSolvent conpri § i sopropyl al coho
and at about roomtenperature, a phenylacetic acgd vgtive conmpound of
Formula 1:1, or ss3 hEér eog= Wi th ap am ne conpound of o mul a 1-2, or
salt thereof, int 1-ethyl- 3-(3-

dinethylaninop%oe' ¢ de hygrochloride (EDC). In sone

embodi ments, the present | nvent\Non #urther provides processes for
preparing an 15am de conpound of Formula 1-3 and optionally a

di hydr ooxazol e conpound of Formula 1-4, or salt thereof, conprising
reacting, in an alcohol solvent and optionally in the presence of an acid
catal yst, a phenycaoéingly, the pesadtinvontion prevideponeridrmuns Fovesigh r preparingn s g| t
t hereof ;- W th. ] Formula 1-2, or salt thereof, in the
presencé;ofag?gﬂﬁﬁﬁg?ﬁg§§%@§ggﬂgaﬁFﬁesone enbodi ments, the above process
further conprises combining the 2,2-di met hoxypropafl¥ with 20t he

phenyl acetic acid derivative conpound of Fornﬁ%fk%l&egrior to reacting
with the am ne conpound of For nul.« < or~gal ereof. In sone

enbodi ments, the prior conbining ds 2-(4-chl orophenyflacetic acid
met hyl ester which is then subje€ reaction with the am ne conmpound of
Fornmula 1-2. In sone enbodi nédts, conversion to 2-(4-chlorophenyflacetic
acid nethyl ester is about 90% or greateg-y The prior conbining of the

- phenyl acetic acid derivative 25conpound of Fo a l-1.with. .

2, 2- di met hoxy FHUBHRY: CHETIHES EaTIE ay2Bide WO@P@@?P‘&H&% iﬂﬁ%‘i WGPy LHEHPZa s
about 60 C tqijafiekazdRQofspound of FoblaQre sLdatt tePof Riith@neduting lgnt provi des an
am de conpound of_ Fornula, 1-3 or_a %jhgdroo§ﬁ$ole ﬁonggu%g of Fornyla 1-4,
or salt!®hereof FFEHeEdFTSABINEPYE 03 FEETH fRtiE eHeiy A 1IN SR AT SR !
conpound of rfkdBubivaslfoBe@fpk, Birdngsl(e BIROBE, Kidum diddraod, highsr utagesland the300r
salt thereof, In sone enhodi ts, -the.c osi tion ont.ain m xture of
an ani de coﬁﬁﬁhH@m%Poﬁﬁggﬁgaﬂgﬁgxﬁﬁﬁ 5”8&%%8?6%% f@%@ng%ﬁ%%ﬁﬁ%mg¥ For mul a
1- 4, or sal thytitiesedifali Sehe sembhuprhydide silkaligemé babhydodé¢sealkab maatdlno al cohol s
of Formul a Zﬁglkg{yalﬁr%kr}ul% hty e(qe%,oc{iélkylﬁgrgﬁgr% h%dn‘des, or H, optionally in the presence of a

15 catalyst. In some embodiments, the reducing agent compnises BHs. In further embodiments, the

Q

BHs; is genetated in situ. In yet further embodiments, the reducing agent comprises a borane
complex such as a borane tetrabydrofuran complex or a borane methylsulfide complex.

In some embodiments, the reducing agent is provided in molar excess relative to the the
amide compound of Formula 1-3. For example, the molar ratio of réducing agent to amide

20 compound of Formula 1-3 can be about 1:1 to about 10:1, about 1:1 to about 5:1, or about 3.5:1.

In yet further embodiments, the reducing agent comprises NaBH, in the presence of
iodine. For example, the molar ratio of NaBH, to iodine to said aimde compound of Formula 1-
3 can be about 10:1:1, about 5:1:1, or about 2.5:1:1.
25 The above amine-forming process can be carried out at elevated temperature such as at

about 30 °C to about 8C °C, about 40 °C to about 70 °C, or about 50 °C to about 60 °C.
T .



Accordingly, the present invention provides am ne-form ng processes for
preparing an 5am no al cohol conpound of Fornula 2-1: C 2-1 or salt

t hereof , conprising reacting an am de conpound of Forrmula 1-3 and
optionally reacting a di hydrooxazol e conpound of Forrmula 1-4, or salt
thereof, with a rmadugivegniagetininkQpbuteisabl esulea conversiag efths arnide bamieuadhyt

reagent that_ ca fectively reduce an 1 de .t ' o f Or
exanpl e, bo&BﬂﬁgaFéFbﬁfmﬁPi§?° Eﬁ“ﬂﬁﬂﬁ%@§¥"ﬁﬁ%§?%ﬂé@”ﬁ%%ﬁzr d$§%é§? and
the like), erganaborailesr greatq, qr sbbit8Yhbogmntes, di al kyl boranes, etc.),

al kali metal triallcyl.bor ' I i etal YA ' :

al kali metal boro ?grﬁggga%gFﬁgﬁﬁgﬁé%gﬁe??#%?ﬁ%?%é um num Qg%?%%g??

di al | cylfl umhmberpréppad petosiinade atappropiicnplobses, influding apy efdkqse deseribed herein.
15catalyst. |n Swdiﬁgﬁg&%ﬁgﬂﬁm&mf@sﬁm NGoRRAly SRE Gk . | 0

further enbodi nents, Is generated in situ. ‘In‘yét further

embodi nent s fornfirs frecdssebong camfesreramdesosdag 1 SBHIPRIETEE R9PSS inclidinesay of
borane tetr ghydiQfeahGRMPl €x or a borane nethyl sul fide conplex. In sone
enbodi nents, the reducing _agent is provided in nolar excess r Iativ% to
the the anide cofpsmsd reFvidesp genca! 1outs o pbenzazeping FAMPORRE o PAIIEs 455 o30f
reduci nhy agenf afds-a5eRe ROG AR WNEha - IResiulhéaredt- 3 can be about 1:1 to
about 10:1, about 1:1 to about 5:1, or gggut 3.5:1. In yet further
enbodi ments, the reduci ng agent conpris 8B4 in the presence of i odine.
For exanple, the nolar ratio of NaBll4 to iodine to said am de conpoznd of
Formula 1- 3 can be about 10:4:1, |about 5:1:1, or about 2.5:1:1H 25The

above am ne-formn e (S rrLﬁ%gﬂ} {, at el e Tem r
such as at about o about 80 C, ahout 4( to ap 70 C, or about 50
C to about 60 C bove am ne-form ng process_ca gsult in a

conversion of tHe am deztonpound of Fornula 1-3 t8 the anino al cohdfl

compound of Formula 2-1, or salt thereof, of about 90% or greater, about
95% or greater, or about 97% or greater. The am de conpound of Fornmula 1-3
enpl oyed in the am ne-form ng process above cyclization

0 OH \ .
ok NH ‘ch}ral resolut_mn Nt
HO . - - ‘
Cl Cl

CH 18] 9

33 3-2

l base
HC
NH —- NH- HC0.5 H.
cl Cl

34 3-5

fffitr.

f!flr:.
lflila,

The present invention provides processes for preparing a compound of Formula 3-5:

NH- HCL0.5 H,0

Cl

15 3-5



5can be prepared according to any appropriate process, including any of

t hose descri bed herein. The di hydrooxazol e conpound of Fornula 1-4
optionally enployed in the am ne- form ng process above can be prepared
according to any appropriate process, including any of those described
her ei n. comprising: Schenme 3 provides a general route to 3-benzazepine
conpounds of . Formul as 3-2 3 f cohol
2-1 or salt at)heréﬁarcgn%’c%} e%a°§§dlamdogéfwatwf o ng) ml"ﬁd §%I%é§'gﬁgiiﬁ\%@n@§pgﬁog@gw des
processes f anapirepampagd af E:umpbaFﬁdmodalt Horae] limth@ psence of 158uphng segept isi ng:

a) reacting | ac or
salt thereof, %Pah X‘é% cgﬁﬁkﬁlgaggﬁ%gﬁ%d %d%ﬁ%ﬁ?&ﬁﬂ%{r@mf&ﬂﬁbﬁﬁéﬁ gof in
t he presfencefooﬁulalémrp#itlhgfepﬁagent to afford an am de conpound of For mul a
1-3 and optl wnal L. &%ﬂyﬁﬁ%ﬂ%%@of%ﬂmym afd o&f%ﬂarlrfﬂﬂheam;lydflm&mesalt

t her eof ; reactin e amd ound Formula 1-3 and opt| onal l'y the
di hydr ooxaz @@P@@#ﬁﬁmubﬂ"};& ﬁ"ﬂilﬂ&rei‘f withgrreduging agepptoafprd apapifo glophdlyci ng

agent to af fcg;ngo@[;ogpgﬁglaQLpghﬁlttmound of Forrml a 2-1, or salt thereof;
c) reacting the am no al cohol npound of For nul a or salt thereof,

with a 10chl%ri naﬁﬁcwiﬁ%ﬁg‘éﬂt‘lc?}ﬁ %‘F‘fPBPIEﬂ%f Faretiy %ﬂo"‘"éﬂh‘BﬁE‘ﬁd‘”@Ta For nul a

3-1. Clhyd chlorinating reagent to afford a dichloro compound of Formula 3-1:

Cl
H
/O/\/ N\)\
Ci
3-1
or salt thereof;
d) reacting the dichloro compound of Formula 3-1 with a cyclizing reagent to afford a 3-
15 benzazepine compound of Formula 3-2:
NH
Cl
3.2
e) contacting the 3-benzazepine compound of Formuta 3-2 with L-(+)-tartaric acid to
afford a tartrate salt of Formula 3-3:
. O OH '
/u\l/'\’(OH NH
HO
cl .
~OH O 3
= 2
20
‘ 33
) reacting the tartrate salt of Formula 3-3 with a base to afford the optically active

compound of Formula 3-4:



d 3-1 or

salt thereof; d) reacting the dichloro conpound of Formul

3-1 with a cyclizing reagent to afford a 3- 15benzazepi ne conpound of

For mul a 3- 2:

3-2 e)contacting the 3-benzazepi ne conpound of Formul a

with L-(+)-tartaric acid to afford a tartrate salt of Fornula 3-3:

1.)reacting

optically active conpound of Fornul a

10

15

20

25

30

the tartrate salt of For whth a base to afford the

Cl

-

-

-~
-
T
-~

34

and
g) reacting the optically active compound of Formula 3-4 with HCI to afford the compound
of Formula 3-5.

The reacting of steps a) and b) can be carried out according to any of the procedures set
out herein. _

As used ilerein, the term “chlorinating reagent” refers to any chemical reagent that can
be used to replace a hydroxyl group with a chloro group. Example chlorinating reagents include
thionyl chloride (SOCly), SO,Cl,, PClL, PCls, POC];, mixtures thereof and the like. In some
embodiments, the chlorinating reagent is thionyl chloride. Chlorinating reagents can be provided
in molar excess relative to the amino alcohol compound of Fermula 2-1. In some enibodiments,
the molar ratio of chlorinating reagent to amino alcohol compound of Fornmla 2-1 is about 20:1
1o about 2:1, about 10:1 to about 2:1, or about 5:1 to about 2:1.

The chlorinating reaction of step c).can be carried out in the presence of solvent such as
an aromatic solvent (e.g., any of those disclosed herein) or an amide solvent. In some
embodiments, the aromatic solvent contains toluene. In some embodiments, the amide solvent
contains N,N-dimethylformamide (DMF) or N,N-dimethylacetamide (DMA). In some
embodiments, the solvent contains a mixture of toluene and DMA. In some embodiinents, the
reaction of step c) is carried out in substantially no solvent.

The chlorinating reaction of step ¢) can further be conducted at elevated temperature.
Suitable temperatures include about 40 °C to about 75 °C, about 50 °C to about 70 °C, or about
55 °C to about 65 °C. '

As used herein, the term “cyclizing reagent” refers to any chemical reagent that can be
used in a reaction to cyclize a linear or branched molecule or portion of a molecule. In some
embodiments according to the present invention, cyclization of a linear or branched moiety
attached to an aryl compound can be carried out using, for example, a Lewis acid. As 1s known
in the art, a Lewis acid includes a molecule that can accept a lone pair of electrons. Example
Lewis acids include hydrogen ion (a proton), boron derivatives such as BH; and BF;, and
aluminum derivatives such as AlCls. Some example Lewis acids include Cy g alkylaiuminum
halide {e.g., methylaluminum chloride, ethylaluminum chloride, etc.), 2 Gy, diatkylaluminum
halide (¢.g., dimethylaluminum chloride, diethylaluminum chloride, etc.), and Cs 5,

trialkylaluminum. In some embodiments, the cyclizing reagent includes aluminum chioride.

10
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and " reacting the optically active conpound of Formula 3-4 with

I1Cl to afford the conpound 5of Formula 3-5. The reacting of steps a)
and b) can be carried out according to any of the procedures set out
her ei n. As used herein, the term™"chlorinating reagent” refers to any

chem cal reagent 'lthba}cllﬁﬁlﬁrdﬁ@eﬂﬂ&ﬁhd)etpﬂ)ﬂ&ﬁ)iraﬁﬁara:xbbydn’ehﬁyd togirequipuntiof Hickloro

chloro group. Exa t| n e e. 10t hi Qn hl ori de
(SOoc12), S0 "“"gpef Forsiy {5%3 fegple, i lr:lll:’are% 19 %‘lcﬁcce]"‘z%"g THEe ‘}/‘!"th 2. In sone
enbodi nment s coﬁlb@mdhfmmmhtcamge zrbeatgehito absut i Hi gy 2. Thioabiwd: 1, @rebortildalt fong
reagents can bqlqr ovided in nolar excess relative to the am no al cohol

conmpound of alé Ofrilla 2-1. In sone entbodinents, the nolar ratio of
chl orinafi ng r eagdnatydieingrdapienal§ ste]hdﬂlca@bﬁrmdlmbdéf elfgredhigrapeaiures; Suidhtsut

20:1 to aboyf,, lfm]mesai%h'&e e b 99:9{"5002(3]@ 2130t BBCE abantd 16 € B 146 4,

15The chlorinating reactfon of step c) can be carried out in the presence
of sol vent gsuebpubB2SER tarthiiocCsol vent (e.g., any of those disclosed

herein) or an amﬂ@cﬁ%\/lg%cndnrbfm SIRPHER b Rictb VR (R PEBde 6f SeMeNt

contains toluene. In sone di ment's, the am de sol vent contains

N, N- di net hylsfxdms.aamomrem(mt émsqmewwwsl%wmﬁ%@vmmb" desilf-sone
enbodi mpgit s, g dhgoeeNent contains a m xture of toluene and DMA. In sone
enbodi ments, the 20reaction of step.c) is carried out in suybstantial lP’ no

sol vent . The'he RenAcHpReS stg o) é‘é{E’E’igdhe igrtratesalf; cpn) becamied gyt K piggence o

(c::ondUCL ed at;»gﬁlerﬁVSﬁlﬁﬂetsglgaﬂs%bWrtgiiss&ut;%rﬂHbethﬁem&haﬁwoeﬁanC umlmb zaaamac 423
t o about t > to about ut, ! t 0. abou

used herein COP’H‘@‘“?@?%““BV@%‘ Nilsf ef@’é‘a%ﬁilv'm?sé?%%g 0\”%}102536 gcﬁ‘e%lancgl Ehra'“éoglgent

that can be 1aﬁt@ad>l |t4hutana1,enmtmmhartdohﬁy«e) nsz:groayliqetaeauetrdiydﬂoﬁamnmcbnml ecul e

or portipn of e bl Heae, WhicP AERSABAIEA! f BHE L amm&soth% U6t E s

i nvent i fef-ReaT Yranch to an aryl
conpound care dmtuaa:if rwaet aoduaceum gy su1fab}e ek mploef 3~é!erLZem|313§le agdegne As(s known

in the art, tg_mggv%l& ‘g&%rdm&%% pdes. 40 gcul e that can accept a |one pair

of electrons ew s acids include hydrogen ion (a proton), boron
derivatives such Tézs cBiticBngelheBRBcanwthesbrtamrind u! dlevdisrdemrredure Rkl

Al C13. Some (gﬁﬁes fo@gia%lé M@W(g& a§ou@l§d QY higdublis Waﬂﬁl‘t kslec g 9. ,

met hyl al um nu or | | 'Um num chl ori de, etc. )
di al | cyP@l urﬁbﬂﬁﬁ?ﬁ%M@@méé 6 d| met hyl al uni num chl or i de d| et hyI al umi num

chloride, etc.), @Bpd.£3r4éb i)&hﬁlekaw alitdprt Bbﬂg\tha{ ﬂlumeeﬁia@qiy BERE Sompdiad
cyclizing reagent includes alum num chl or he cycl ldél ng

reagent can YEfrpRgritaeete st favple ‘@iisé‘%“éuqeé‘lﬂ}i‘f‘i‘%h?’%dct T*P(—E11 f dichloro
conpound of JoQEdRMh BydBoxlde RihivBXAfRh&e, sb@ﬁnm&fate{ ﬂﬂlpetaﬁﬁurﬂééﬁ'&dnzmﬂgscﬂrﬁﬁgent
to dichloro co ound of Fornmul a can he abt% 1@9,[ a,%l Fll éiqﬁ .51
to about 1: FmbafmEws, e bpseis § carBonafs e ap polassmp carbonile.; Theeaching Ofthe ase ¢ step
d) can be condisé edmttalebe\at Bedcahﬁeﬁpeﬁabmweﬁhase&yst‘exabbmammg;ﬁmeaﬁwlesrater

iCn ¢ l) :,J d : ,b OL? rail %(na f:?ﬂéc %ggg#s&]il%%o gy ace(%go elcgnobe I’O%QC% lltl m]c') aIO CXC%S% Sl?. Cc')llglt 140

rzing reaction o sfep d)
can further rheareafcdifdisedo fanratehelt pf Bsanie 8- i)jfabtnit V& hto abug2: lagbosh’: A rootatti C
solvent. In Zsloorabogtbjofi TEnts,., the aromatic sol vent includes 1, 2-

The reacting of step g) can be carried out in the presence of water and organic solvent
30 such as ethyl acetate. HCI can be provided in solution or in gaseous form. In some
embodiments, the molar ratio of HCI to optically active compound of Formula 3-4 is about 1:1
to about 10:1, about 1:1 to about 5:1, or about 1:1 to about 2:1. Suitable temperatures for the
reacting of step g) include, for example, about -5 °C to about 15 °C, about 0 °C to about 10 °C,
or 0 °C to about 5 °C.
35 As used herein, the term “reacting” is used as known in the art and generally refers to
the bringing together of chemical reagents in such a manner so as to allow their interaction at the

molecular level to achieve a chemical or physical transformation.
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10di chl or obenzene. The contacting of step e), formng the tartrate
salt, can be carried out in the presence of solvent. Suitable solvents
support dissolution of both L-(+)-tartaric acid and the 3-benzazepi ne
conmpound of Formula 3-2. Sone exanpl e solvents include al cohols (e.qg.,
“net hanol , et hanolAs ubsiopiemp tha tdrm “tentistiayTotlers 1o thebanmpolg tagethet dfeubsiakess so

i sopr opyl ac%a%]u c‘;tnqttr atpég of U{ecﬁarlevgptone 15met hyl isobutyl ketone,

wat er, and ereo enbodi ments, the solvent contains a
m xture of vvat er “Iamcbatamebmh@ntamwdpaﬁltbe prodesses desribsd béreig cqnehecapdupledh 1 ;
acetone : ea&‘n&i{lﬁd@{ (!09 Jﬁgﬁsq,u b%%reﬂaﬁn@@@ﬂfen&ﬁed%rc@uct 0.25: 3.6.

The cont actl ng of step e can be carried out at el evated

t enper atiure. Sui tAslybad hfv‘@mp‘é‘?rétﬂbﬁe@oﬁ Fth?fEl@éieﬂYaéWesébf Heplisalosedisprppounts C t o
about 60 C, .abQuf, Aaedm éo%p%%‘lrs modifitd bﬂon%%texﬁgngﬁ&&r sheoicdZio s

The base of step 1) can be an sui tabl'e base that wll free the optically
active conpsdh@rm-Examplemafishiga ed‘iaﬁ“df"é“@a‘}"tt aremoilipyed 1o guprgal PREENCd X um

hydroxi de, $@giskNediey QX A8miRQl Mok kY 650X bORidid dediltiel §icE addaﬂmaﬁle
sodi um car bonat e, and pot assi um car bonﬁ:%tlée I n sqme, enbodi giﬁt %gct he base
t

i's a car bonatiés: auge algc D acentabif el g cogpratipnalnqurtpye
250 th f{dhe teambdual ﬁmﬁéﬂ For 3xaini@ frolhod ddxid A6k gt orldﬂgaﬁicta\t\ﬂs Fhasds Sfm%em

cont ai ning, for ex wat er and c solvent .such. a

acet at e. §§"t'&eéﬁe‘§£3p'b§’69?r8’étcf°inﬁ°ﬁ?§ E‘g%q"@gs as'%aﬁl@ gr ggadigm 'Iyzt’?’ c?révt¥nt5) nal;
base to tar tcheahieal sthbds0GereddliFlduah &itscmfbcabpmd &ﬁ:eactmgt}alﬁt@uacicﬂorbpseafbmut 5:1
to about 2:1 reacti be
carried out °F ﬂ’e“fei‘fgmﬁ?"@gse‘ﬁ%ré %?la&a’f]%nflc %nﬁc(’imf){ﬁg%enffpg °8o 0%}91)'95% o3 giﬁ?: %;tggérgrtl hyl
acet at e. HChnomanib mlqrmom id ednikforesdd khetrwargewaraliynnagageousgnddirike cther, eyte

enbodi | |1y active conpound of

For mul a 4acetaq%lﬁ{ﬂg Sofﬁ%m%} ora‘lt'é%mﬁl%m%%ho‘éfe 1:1 to about 5:1, or about
1:1 to about 2: 1 AsSsidthatying the gerpé e armnosiien Froferstt 2 mixiere of # dragsfwe digierepy)

i ncl ude, for,exam! En soﬁpgxm)odilﬁerﬁ‘s. b QorARRidbn dm cg}ltaﬁlaf?%erﬁle&dt& GesaiRiberdil G,

or 0 Cto about used hérein, the term"reacting" is used as
known i n t hdoggther ‘axﬁdongen@mqﬂ}pr pubftances Jush BFEIVER'E AFEFISS PUEFARFIEIIBRS.cheni cal

reagents i nllﬁmegrgg&mﬁ%l%gu@ssag&h@ﬂlﬂeow thel r interaction at the

nol ecul ar |evel to achieve a chem cal or SI cal transf tion

As usec?herein, vHaseddesin BEATRCE R Huted erF r?%eﬁﬁtﬁ&%grqg%@?lﬁ%r of
subst ances Svﬁthtahféh-hsrch@gén GRSty NA @Lﬁbﬁﬁﬁ;tea-'grohﬂﬁr H8lb @ taA be Substithted at any opeiThe
reacting and contacting steps g’i" roc es descu% Q&d her e O?Crﬁels
conduct ed f@PS‘%(’”c‘IPrf’éﬂ’él’i‘Hxﬁ?WéYa ts infegﬁr 239 ﬁ‘%%ﬁ‘ﬁ’ror He

identified @ﬁ&dbht‘éd witadS1,2s6eMB dubstRichts.. Em’m;ﬂ@dubstmhaﬁfsmlude hab 61’,5311(3[1, Cas
derivatives nds er ei ar ent com

nodi fi ed by 2 W(}’e 2ﬁ?‘h&‘ygmg?}gwpta R G 8?” B%fg'% rrgkyﬁ) PRI A i P%q *or m
Exanpl e35 of agititial @p)tkyRalidos Ci. alalkgliamitdoidrylaheteromyl, ¢ychml&<ﬂdmt}mteronwlmﬂkal or

organic acid salts of. basi re5|d 1 ni c
salts of acidic ﬁﬁcﬁl&eg s%‘gﬁe as 'C rbsox&P}t?%%g%atg&}%%deﬁt%&eg&%ﬁ

accept abl e setidhss smghtideined er wamheh Exmméﬁ alkyd groppsdndudeaiatieyl G¥ie)t ¢ieyl (Rikent
%ﬁgoggfggdcf 2 ”F(zzg-,fn%op%%ﬁﬁiosroles,%myP@.fg;.,%%’tﬁ, il BRSO 2B, REnr@@NIC aci ds.
pentyl, isopentyl, neopentyl), and the like. An alkyl group can contain from 1 to about 20, from
30 2 to about 20, from 1 to about 10, from 1 to about 8, from 1 to about 6, from 1 to about 4, or
from 1 to about 3 carbon atoms.
As used herein, “alkenyl” refers to an alkyl group having one or more carbon-carbon
double bonds. Example alkenyl groups include ethenyl, propenyl, and the like.
As used herein, “alkynyl” refers to an alkyl group having one or more carbon-carbon
35 triple bonds. Example alkynyl groups include ethynyl, propynyl, and the like.
As used herein, “aryl” refers to monocyelic or polycyclic {e.g., having 2, 3 or 4 fused

rings) aromatic hydrocarbons such as, for example, phenyl, naphthyl, anthracenyl,
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synt hesi zed from the parent conpound which contains a basic or acidic

noi ety by conventional chem cal nethods. CGenerally, such salts can be
prepared by reacting the free acid or base forns of these conpounds with a
stoichionetric anount of the appropriate base or acid in water or in an

or gani ¢ sol yphatnthetyl] indaaylyindériyt, @ndothe tikee It wone agdodmahts\aryl sonpcheeofism feai a
i ke et her, aﬁout%ca%b%%% t ate, ethanol, isopropanol, or acetonitrile are

sui t abl e. dmherel n, the term "conposition” refers to a mxture
of at least two msm@@memm Syblsdlbyicesrs tomow-anveaendsgiypins insludmzcpiipesi ti on
can contain, qr ,gﬂg. re

ot her substa égﬂzs%f Eﬁgéslﬁég 8% éﬁir%gla C%’? %g.%damngnr&ﬁleao?gyt%g@(egv

i npuri ties, higech Pond Bippt dslng, syderes, tﬂﬁib‘dmgﬁiéfocmé\smlﬁ%‘éﬁe‘?@ﬁ@i‘eﬁm the term

"substi tut e@yclcraﬂiypér%uﬂsgaﬂ ﬂﬁe ?r@ﬂbq‘g S8R0 Qfvod at&)ﬁg 06 8Foui ™ &idonMokl, Bto
non- hydr ogen noi ety. A substituted group or nolecul e can _be su stltut ed at

any open podvaf H?Fach?nta@r’tsk@ 3wk Farben areme foyloalky srwnbeas BT baehPl, 201 3

substi t ut ed J@ERURNY anRE €AULE: difle SBRRT 1418 1ﬂ£1udMI1hhﬂ19deﬁlqit102 ,of@rcloauql are
substituents.- Exanple substituents includ C24_al l§henyl

C2..6 al kynyreictignhatdpye %EO@QP%WM&B?%ME leakl%aﬁlbé?r@ 9‘/’@&"8?’“‘1’) to

ﬁmt noc alrdeanoloalﬁi@?TgZQ?maﬁq}lc 5‘%&0 atrivatbea bt cEWl,Op@?an&,J:ydbl&hieﬁg( bmme autn%I ,
eteroaryl, cyclo , 1 OF heterocycl oa n e

orm »al tyl ielted sricaliy! Pareiovis S5 Sandr eeteroai i piRe Bt ten, s

straight- chait}rtedxe@fonhnamhﬁdronﬁuawhm Sink gt mope ongbrnmlcaruen Frepdefla ( NE)
thyl (Et I

etny (Et), X g"&‘fa@% grﬁ,ﬂ,e%{. ’bF O)(lgxrzgdo yor c)?agng)lé ﬁgﬁlgg ap%g%] ?r $Hitd¥ sub(sﬁ“mgtt ? 'i’!:-t

i sobut yl neopent yl nd t he
like. An al kydloa@dybgrpultsamchcde mycaopmp[ﬂ oynl@umh Caﬁwmylzcyclffmmh@d@epﬁl about 20,

from1l a 1 f 1 11 to about
4, or flisgm iyclll(%?en B‘B’ Cyggﬁexerb Lad@mﬁs&&gﬂg#%] Pgbjﬁbc‘n@?F<enyl refers to
an al kyl gromparhﬁvadagamﬁeandrtherme car bon- car bon doubl e bonds. Exanple

al kenyl gr oups i " L8 gmf)é eroal}i® EB'IIefersatQQn 1BGatd ﬂ%ﬁ':rocﬁ?le h@ﬁ% alRERI N,

“al kynyl" refers to an alkyl group having one or nore carbon-carbon
35tripl e bonuisheteratamlies meRyan yich gs Biligs Om'@waéﬁfés%yﬁwmwps’r%ﬁgf’ﬁwlud%nd t he

like. As usg{é,n&%a% dhd pol%béhc JLheifg 1,0 d?ﬂﬁ@&&ﬁﬁ%?sy%mpweﬂlﬁjférﬁmfgmg ,
having 2, 3 or fused rings) aromati ¢ hydrocar

ons such or,. exanpl e,
phenyl ,2thaphtomyin a hﬁﬁ‘l"ﬁﬂh&‘@‘i‘ﬁﬂm alsqypropratitadrie P an Ny mprety- ﬁ‘d‘é‘ﬁk‘?f’ of and the

like. In SOH&ex%E@PQbL% Rlcfude Wit}icl;ut ORQAtRS, ;]kgal &1, Nr(ﬁa@y@dyippﬁm&hﬂ%rmwbon
at ons. used herein yc| oal ké

f
car bocycl es PY‘Fﬁ?F”&ﬂr fgaBy) s éﬁama]wkﬁoqm ?lkle{}i'ieffly - iy z%&kg‘ﬁﬁa lygﬁ‘g?}ﬁlspy“ﬂyl
]9' cl gal kyl )M&UQS b&&ﬂ?&ﬂ@eﬁb@ﬁ]ﬁfl@ﬂﬁcnzﬂﬂaz@l@i wﬁmblyppﬁezogd,,mmm mgraziyl3 or 4
used rings) ri e n.,SoNE

cyctoal kol §rse: bk oravieont Garseod: BRIReSE mipt R AR TR ot 14
car bon =t omand the tik:. dh edtie e’hﬁbodﬂ[ebﬁ,l’thﬁhmmrylcgrouﬁ hbofrofn ¢ &r dbowt 28tcoben atoms,

| oal kyl f th bl e 0, 1,
e ot Qe ot BN o ok UDLE R0 Y

or 2 triple e|n||onoT
noi eti es thaéteﬂ@wegromoommaﬁrt@ab@molmm tocnbputﬂg@r ﬁtgéedg{anelg atchyzy ihmgma bond

o ool onenedsibdul, I UG g%h@ysusmméq o AR LP1 WARRRARE! VAl i ves

of cyclopentane cycl ohexane
As used herem “heterocycloalkyl” refers to a non-aromatic heterocycle where one or

30 more of the ring-forming atoms is a heteroatom such as an O, N, or S atom. Heterocycloalkyl
groups can include mono- or polycyclic {e.g., having 2, 3 or 4 fused rings) ring systems as well
as spirocycles. Example “heterocycloalkyl” groups include morpholino, thiomorpholino,
piperazinyl, tetrahydrofuranyl, tetrahydrothienyl, 2,3-dihydrobenzofuryl, 1,3-benzodioxole,
benzo-1,4-dioxane, piperidinyl, pyrrolidinyl, isoxazolidinyl, isothiazolidinyl, pyrazolidinyl,

35 oxazolidinyl, thiazolidinyl, imidazolidinyl, and the like. Also included in the definition of
heterocycloalkyl are moieties that have one or more aromatic rings fused (i.e., having a bond in

common with) to the nonaromatic heterocyelic ring, for example phthalimidyl, naphthalimidyl,
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the Iike. A cycloallcyl group having one or nore fused aromatic rings can
be attached though either the aromatic or non-aromatic portion. One or
nore ring-formng carbon atons of a cycl oal kyl group can be oxidized, for
exanpl e, having an oxo or sulfido substituent. Exanple cycloallcyl groups

i ncl ude cyclaﬁﬁ)bﬂﬁyﬂerivetjnzels obMeycbcycley@blommogdm: aighisdinloxy brousy sl ohept yl,
15cycl opent en I hexe c Qh 1e e cl ohept at rien
nor bonyl , nglr %’foﬁ{ﬁq%/aﬁﬁ “nﬁd‘ ne oaa?rrarﬁ ?ﬂ daﬁg‘%tﬁ rm% ?(an%e Rla2hda ﬂ%sly%l cl%er
herein, a "hetaewoacyr horgxr@u@cmﬁ@ns Irtsgmanmlatvctmmta, tehettmeobpliyegrpliang at
| east one h t

Stoal PRLBS: sz g;ﬂb m)nocycxfﬂc angr e?&ﬂoéaﬂfentls %%?ﬁ&n 3% ot ’ah{:fo%&%&a

Heteroar%/ groups i1 nc pol ycyc havi ng
4 fused ¥i ng¥mss ystomewmbadignents, tegHewrasy Heplivl 20uR emiaing 3do E@Pé%%ét%bﬂgrléup
can al so be 3355wu3ﬁ%r5%695% aﬁngl-a%@ ]!i{%ﬁé YmbdaxAGR ﬁéh&&o&ssfomggqnyl

groups i ncl ude w thout t1on, E‘ ., N-oxopyridyl, tgyrlm
pyrazinyl, [y} @appuig | ooy gyl to 2 F‘PF)?meE]uIPﬁ%‘P?‘Fmqumﬁn lyl, thienyl,

i mi dazol yl , hefioad@dalilyi g;bﬂdamkns ORY'S e&%le,boﬁasamoyﬂe,eﬂaeamty bl
benzothlenyl benzt hi azolyl, isgxazo , pyrazolyl triazolyl, tetrazolyl,
Pﬁ’}zlecﬁ"?

i ndazol yl , ﬁetzroaxfﬂqﬁl%(hgfaw ‘iﬂ“tanisgé?% benzot hi enyl, purinyl

ﬁar bazom/: bert mﬁrﬁhéa?;éﬁwi‘halo%ammagagodmw&s flhdro, AR, e;rashfaoanﬂwafof S, ht he
eteroaryl group has froml ut n at In further

bt et s f P AL e, calkata oo 38 - SN0 MBI TXpitpIE G LHEH e s

the heter oam)ekhogf,@upxﬁ@ﬂﬁoaxm g3 ntp@opabpmi isbropdy, o-badaﬁthanﬂﬂm tike.5 to 6

ring-formng ato e heteroaryl group has 1 to
about 4, 1 to abtﬁ)%tus%ﬁmgfn afbmqé rF’le‘ef ?ggP%Pns As used herein,

"het erocycl oal | cyls'isaddkmins “dachoay albyl-caemettrs o K& @faioYc| e where one or
30rmrel_g the ri ngs %eghlg}eﬂ}g %Qﬁefeﬁté‘ teroatom such as an 0, N, or S~
t

atom erocycl oal” gfoups can incltide nmono- or polycyclic (e.qg.
havi ng 2, 3 or 4A[suseédlelfelrngfsl1}y1mmfg rSigrEsteArparaine guei substitger lrmy&qybsouxEx anpl e

"het er ocycl oal kylyy Qg O FCRAAL kA minb BoBFBANGL! BowoRlipPr a2i N1
t et rahydrof uranyl, tetrahydrothienyl, 2,3-di hydrobenzofuryl’

1, 3-benzodi 8%8P¥e, benzo-1, 4-di oxane, p| per| di nyl, pyrrolidinyl,

i soxazol i di nyl, iagqtddingen, iéjﬁlﬁ%&boﬂx’r@g&g%dcmqm 350xazol i di nyI
thiazol jdinyl, imdazolidinyl, and the like. Aiso jncluded. in the

def i ni t3%n of heﬂ@?@&%#%ﬁ?%‘r d bprsingan bt menitorad apcoplingdo aResuibleBrtBody ommt i ¢
rings fused &dmﬁn thehhay [Fagexampl@ Nfodudt foARARBA eamﬂem)on&@ed hespeidadopiiBiichs,

het er ocycl i ¢ for exa ht hal i m d ht and benzo
derivatives® aﬁ ‘t%‘%‘é%‘ﬁé‘"s ‘3 E‘EF‘?&%“F?F&%‘T e(ﬁ‘? gﬂg‘ (5 hﬁ‘&‘i&jéﬁ%@é?"@ﬁﬁ% A
het er ocycl ogpdeypho@fmetp(clpa Uiigisibid, by tioRatbitsdet sech@eBich perforfgite Gauid be
attached through eith mati.c or non tic portion. In sone
enbodi nent s chr %@m%we‘?@&%%@“ﬁ er gy Oqﬁ?g’yﬁlo 1 to about 20 carbon
atons, Znd i n f uirt ek cabbdithions ptpakhitiemiaboptund doinableethe pihieashmd 5at ons.
o o S pi S P ARG RN PP R ERNLE BSeciecy 3RPUL 20
enbodi ment s seléchien bfe@}alﬂmébloabtirxg)g]m@s cube hadilyldtamabbby ont skilled ip fabout 3,

or 1to2 h%?%p%g% g'g%fpr% u}g&quﬁﬁf&%% ngsfgr &Q:%Pﬂé%t e%ﬁ%&}d%!ﬁlsqé{ 1gr oup

contains O to sone e I men erocyci oal kyl
group cont aiPngeddve Gropps iniQpgaribBntkssis, 30BS , Weest& (vene k992, Whalhmincolrpothh:dl ogen"

incl udegy 71 HOEQ by FRLBIR in # ARty @nd i odo.

The reactions of the processes described herein can be carried out in suitable solvents
which can be readily selected by one of skill in the art of organic synthesis. Suitable solvents
can be substantially nonreactive with the starting materials (reactants), the intermediates, or
products at the temperatures at which the reactions are carried out, ¢.g., temperatures which can

35 range from the solvent's freezing temperature to the solvent'’s boiling temperature. A given
reaction can be carried out in one solvent or a mixture of more than one solvent. Depending on

the particular reaction step, suitable solvents for a particular reaction step can be selected. In
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As used herein, "al koxy" refers to an -0-al kyl group. Exanpl e al koxy
groups i nclude nethoxy, ethoxy, propoxy (e g., n-propoxy and isopropoxy),
t-butoxy, and the like. As used herein, carboxy refers to COOH. As used
herein, "carboxy al kyl ester” refers to -000-(al kyl). 15As used herein,
"amnmi no" ref epse tobddiddts, Rsctivaechnibe caiied out &l thydbagricaof solverlditegush asovianmadersho

group subst|0§1ggﬁqegé$e%@maz”<%}s“ qup. As used herein, "diallrylam no"

refers to an am no &t ed by two al kyl groups. As used herein,
"ami nocar bonyl " rSefteissofvgnts CONREuded@IPEemalsd sl esntssychhs seppbisdachieridd. n can be

moni tor ed aGeOLdHidhrd 3y, d%df&h@cmo?mﬁ@&ahmrdﬁmm Efor b, MrdmockBlonRUARD €,

pr oduct fornatlon can be nonitored by spectroscopi c neans, such as nuclear

magnet i ¢ r esinameBctEe dupbeliesy, (idigometgine; toachlojogtiylspss icklgreiyisas ddyl- o

spect rophot qlmaryetﬁaﬁe d;1,2-E¥hiosihitee) 1-aRhoRyinedy, 2aRbRgipRiRyosych as hi gh
perfornance |iquid chromat ograg HPL ) or thin Igyer chromat ogr aphy

(TLC). 25I n BhEteHEsdl-frihlgroc ?@pb?&f FpPedrne: BrpbtmeRenean ool ve the

protection aRshiHeRIRLEAIBBIGELABE WhErébaRthe BliorgBRPS, mikiites BRAdS frdrhe
protection and deprotection, and the selection of appropriate protecting

groups can B&Sr eadi | y determ ned by one skilled in the art. The chem stry
of prote®ting gr Gujiicaler b@vefnmmludef difnethampetiane, tefralidedinen, d 3lidiins | det

al., Protective up nt hesi qE ns, 1999,
which is i ncdbolxﬁrb%’f 3’%%?5:1 %?ﬁ%’& e n(?éme%hl’ts geﬁlf’ ﬁl.y“{lﬁ%th‘agf‘l o The
reactions Ofd‘dimnpgbaﬂﬁmhﬂe@m dlb‘bﬂﬁﬂm@i@mld@n ether, tmthyleedglm dimethglii t abl e

sol vent s whi &Q%%%Qol ?b tgﬁﬁédlﬁ g{fit@r@stﬂ&e@‘%ﬁ%ﬁ h?é(l Il in the art of

or gani ¢ synt® e so can antially nonreactive
with the starti ng?umeeprptai @%n@%ﬁl@t@@)by wiyeo! Eramptarand ivathew limgiptiqpy waiefet s at

the te r atrﬁlert olaéthm %glt;olgﬁal{ %Cﬁdo %ﬁ}aﬁtﬁez fﬁﬁfﬂu@geﬁlﬂ{d eﬁlygne glycol, 1-

t enperatures whi ch can’ 35r ange rom e solvént's freezing tenperature to
t he sol vent PSOpmeIZ “ropanelnpercoyrathang, fhwtensl, ﬂéﬁ@ﬂplohb%ldﬁlcb@léé’rlw dephglit i n

one sol vent Qi@ Jﬂla%gpal@th@ @%ch%l than op%eﬁﬁllm\l%s-pel%Qﬁzﬂﬂdl NGeRAP1 Aiddgol,
part|CU| ar reaCtlon Ste abl'e solvents for a artlcu ar reaCtlon step

can be sel edisdyleng ﬁlyc‘él@}?éo’@?%ﬂﬁf}k%ﬁte@yleﬁ%ﬁﬁw @ﬁ%"eg’é[h*’t?fé' apheanehdeaY n t he
absence of saglo}((grghemsu;;l@]yaéowmen at | east one of the reagents is aliquid
or gas Suitable solvents can include hal ogenated sol v ‘ﬁ lio Sﬁ%h as carbon

tetrachtOride, broYHR PHUGSBIETEERA Schigp-BY Sy ehi*arBlre HP8ror m
chl or of or m tQf.aymethtad (OB} N@n&meﬁglfmr@ﬁmwhmmN,thm@thyimaiaﬁmeQBMA) 1,3-

di chl or omret ?Q&hyl%%f{gfeggr%ﬁgo%(?ﬂ I?yr}lenhdl%([;r!e(igk/&’m,eﬁﬁé{]lmee Vi 2—1n‘nglé.zohdmone
(DMI), N-methylpyrrolidinone (NMP), formamide, N-methylacetamide, N-methylformamide,.
acetonitrile, dimethyl sulfoxide, propiomtrile, ethyl formate, methyl acetate, hexachloroacetone,

25 acetone, ethyl methyl ketone, ethyl acetate, sulfolane, N,N-dimethylpropionamide,
tetramethylurea, nitromethane, nitrobenzene, or hexamethylphosphoramide.

Suitable hydrocarbon solvents include benzene, cyclohexane, pentane, hexane, toluene,
cycloheptane, methylcyclohexane, heptane, ethylbenzene, m-, o-, or p—xyleﬁe, octane, indane,
nonane, or naphthalene.

30 Supercritical carbon dioxide and ionic liquids can also be used as solvents.
The reactions of the processes described herein can be carried out at appropriate
temperatures which can be readily determined by the skilled artisan. Reaction temperatures will
_depend on, for example, the melting and boiling points of the reagents and solvent, if present;
the thermodynamics of the reaction (e.g., vigorously exothermic reactions may need to be
35 carried out at reduced temperatures); and the kinetics of the reaction (e.g., a high activation
energy barrier may need elevated temperatures). “Elevated temperature” refers to temperatures

above room temperature (about 22 °C).
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trichl oroethane, 1,1, 2-trichloroethane, 1,1-dichloroethane,

2-chl oropropane, [1,11,0- trifluorotoluene, 1,2-dichloroethane,

1, 2- di bronoet hane, hexaf | uorobenzene, 1,2,4- trichlorobenzene,

1, 2-di chl orobenzene, chl orobenzene, fluorobenzene, m xtures thereof and
the |ike. 10Sui tabé Qatﬂiohedif tbOpro@istes désmritled eein dimbetchwicy pettimaner, under an
tetrahydrofur hyl ene
gl ycol di net aton%oﬁ% e eyﬁlcelghreaé 0;/1%%.:1%2321%%%%@& eru@%l etﬂg%@%nné ycol

di et hyl et hexctweobvxé:tahylamhm@hqdomt usitigeirkpysiteve Bathetie WFM‘-’IWEF @Pféffg\l"%)}clﬁpwn

di et hyl Qﬁ?{he JAMaSRlEs t-butyl methyl ether, mxtures thereof and the

i ke. Suitab rotic solvents can include, of exanpl e and w t hout
limtati®n, wat er1n sol§ embpdiases, Pr@@ﬁa‘?’mfco@l?%‘iﬂ%/sr%éﬂﬁa]ﬁ?ﬁhe lifien R pejdt Manol |
2,2,2-trif | { | | Lsired read®ibR BARRbatior ofMaR BHO buch as

2- rret hoxyet hﬁg{\gﬁéﬁ?&’gﬂﬁ%ﬁr@% %%gﬁ%aoﬁgg ) -butyl al cohol, t-butyl alcohol,

2- et hoxyet halhléladdlﬁﬂ“éﬁlffﬁyl ene gl ycol, 1-, 2- or 3- pent anol neo- pent yl

al cohol , t-pent ylExﬁhﬂ@ﬁ@&&caﬂb@hhﬁékﬁ@@r @éa&ﬁﬁﬁkldm&@ﬂﬁ@éﬂzdseﬁdﬁﬁl@ hydib:ﬁﬁldﬂl}” ene
gl ycol m)noeth et her, @Hilclo exanol , benzy| alcohol, pﬁ%lgnol cerol

20Sui t abl e a@lﬁdtyﬁ@b@mw sulugif apifh E@&Oﬂ%ﬁ‘ Vi e 28 IR GRTS ut

limtatien, ehsahydeal bUid’-fﬁr(ﬁJHﬁ'E‘)amd’\bd&rﬁicﬁ&H hivdthmesumonicleid, M)lenesulfomc
N, N- di et hyl acet am de_ (

di met hy1- 3, 4°%; IE%?SPKWW?%" ?{%Pﬁa%mfhmﬂ??&ﬁ%“‘é BRgB{g)i actd, butyric acid, 2- -

1, 3- di net hy bugnéighdkd 20yl stefkonai, péMnpic abldrekdugicpyinsieblagiinand oftiididicid,
forman’i de, N-nethy I& ef am de, l}l—methyl formam de,. acetonitrile, dinethyl
sul foxi de, PPBEPSATE Y E=RGHRAY for mate, nethyl acetate,

hexachl or oac et on @xalﬁ;ﬂabat:@melpdedtﬂllyin M'@hlylt, sidaurg hglroxedeh wm%ig@thati@;tide,

2208, L P RO SR Sy T 0,

rocar bon
solvents in oimludie lineznz etntégmlt;‘;f ¢, émtwaﬂfe alkpadps apgial aﬁ@@a rli@tﬂl bﬂf;ﬁé‘h metal
cycl oheptan ed’lal a%yes gXﬂr?ﬁ{?ﬁ&@Q SoheREPLROGdes GlchMt REREE QRliunind pPatassiff salts

p-xyl ene, octa ane; nonane, of naphthal ene. 30Su ercrltlcal car bon
di oxi de and qfomha:l ethﬂ@n@gb@»lmxaleww@éara@eﬂnﬁsde%@w e, potassium gpide and

reactions of,qthe RlOGRSIGTaERS Hchule thafied @dﬂdf,c a&a@@nﬁ@aﬁmﬂld Qitheun@kydride; -
approprl ate tenperatures which can be readi | fesfj)?rm ned t he skill

art i san20 Reged metg! ‘Mﬁﬂ@?@?ﬁfﬂ@%ﬂﬂvﬁoﬂmﬁﬁéﬁﬁmﬂ‘ﬁ sal mé&‘éi‘r’rﬁtlhél nP‘i‘?Byln‘é‘"lr?Hy g

and boi ling rp&mttﬁmﬁ}i uﬁ;ﬁ&hﬁ@%ﬁ{&@cﬁﬁ&ymﬁs\ﬁaﬁﬁd andidespr esent ; the
t her nodynani cs of the reaction exoth romc rﬁgctl ons may

need to be 35car rﬁhéafe&?f‘“é{?m‘f’%ﬁlﬁ‘&@ﬂl“@%ﬁﬂ iP?é%’)c"mB?fﬁ‘ t e 8¢ P Rs of the

reaction (e.fampls &Tisay (aacgalt\f@hisp;ﬂcimemgyrebantmeﬂ tmnmedo@hmmmus of
tenperatures). "Elevated tenp ure" refers tao.tenperatures om

t enper at ur e b@ﬁbfﬁ’&lpueﬁﬁ‘l‘%}as aiminles, affal PhuEInEAYs o(gﬁ%ld’ﬁfen{éﬁes BF oaéecgrse Y‘%%Js“%h bed
herei n g&n had aRniké. eGknoially,ithe Qitforots carigerepared byleactungﬂ@m bire oeacidiyiti cal | vy,
reactions cont | n| reagent s. or produ t hat Leagtive
with air carr3&" E&I "%ﬁf) i i Ofs:té%gels{‘]‘i%v%@?&ﬁ% &@Edeogh}rgxmues t hat
are wel | knamnbaste@ztshﬁalﬂcksteedorazlatlmsamnblﬁatwnswfﬁeivmbdtsmémﬁ@blem*fép@rf‘atﬂfion
of compounds, ﬁgﬂm'fﬁyf ObY b8 4100 106 R 1EAAS ooy Chl il pa f OF
exanpl e, cat'i 4 desired reaction of mati on of salt fornms such
as acid addllt%bmr laﬂelB,ttBe disclosure of Bt herchy inderperaied berefaencgimnilser@FYor gani ¢
aci ds. or gani ¢ é}Xt‘ﬂJ Q% Mli}ohifds A6dofhiing ¥ HePRd Rk CdedGibel

sul furi cﬁlam d, ph slﬁg%%hc%dg?%p d “hi tnr%lrc §C| 7 lé}xar?ﬁ%; aci dst3 i ncl ude
10forni ¢ acilgrcimthensus! elaon q&ﬁ@pﬁlf&ﬁp@ %ﬁaﬂonsﬁ%ﬁf‘&ﬁéqi’ée%fw fil@titfanesul f oni c

acid, p-tol L&HQ&%, Sl'{H }91ase extraction, recrystallization, chromatography, and the like may be used,

to isolate the desired products.

In some embodiments, the compounds of the invention, and salts thereof, are
35 substantially isolated. By “substantially isolated” is meant that the compound is at least partially
or substantially separated from the environment in which it was formed or detected. Partial

separation can include, for example, a composition enriched in the compound of the invention.
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acid, benzenesulfonic acid, tartaric acid, trifluoroacetic acid, propiolic
acid, butyric acid, 2- butynoic acid, vinyl acetic acid, pentanoic acid,
hexanoi ¢ aci d, heptanoic acid, octanoic acid, nonanoic acid and decanoic
aci d. Exanpl e bases include |ithium hydroxide, sodi um hydroxide, potassium
hydr oxi de, 15lithium carbonate, sodium carbonate, and potassium carbonate.

Sonme exanpl e strong bases include, but are not,lin%tg% tﬁ?VQ%PrO%qu’

al koxi des, met AtbsiftiEparaton c) ingNAg LOTPROSHONE EQUANIGE L ETERP U AY (et CahEPY
aryl am nes, whengj 4 leasthtoaioties ldantabdnd#0d, atitusiahgut 9054 iaUipasicaheht pb.aslsisum sal t s
of methyl, ethy t- I ' ; ] leRGk - i i de,
potassiun1anid§'%h ’@PT%%%%?%&?Sg§§ﬁ§#§#§ﬁ§g§b%§§k¥§%Fﬁ%@oégg%gg%ﬁg%ride,
pot assi um hydr iMNrshodrfer ifqlating earPRydE prddbeir 3P AG 'PERET T8A% | cyl ami des i ncl ude
sodi um and pot assi UmheSalchifon&fill BaRdehyibed i€ fraatdr detiit Wrvap i spedificiomyds, Tha- but yl |
t-butyl, trinmethylsilyl and cyclpohe substifu 1. . aThe
prese%t invent#@~“Hﬁ&%mwﬁ%fﬁaé%mﬁg1?*%%?%@“%¥&%%@gﬁﬁﬁ%%§ﬁ§§°8€§§Pyped
herei n. Exanpl esewion gahy matnor Thaat of skiimtbd arf W readily recdsgnizegvanichi! npticrficeled t o,
m neral or or gani e hfictS@h bScifzeR BShdifled & kES kAP haSanRs0IRS, al kal i or
organic salts of acidic residues such as carboxylic acids, 25and the |ike.
Cenerally, the salt fornms can be prepared by reacting the free base or
acid with s¢oi ehxammmEirs ¢ anounts or with an excess of the desired
salt-formng i rgﬁpgc or organic acid or base in a suitable solvent or

. . a e . . .
vari ous conbi nati ohs of solvents. Lists of suitable salts are found in

Reni ngt on' s Ph3reraration pidai-Edqrapleay)- N 7hriregpropkac@®id6 (¥hi ng Conpany,
Easton, Pa., 1985, p. 1418, the disclosure of which is hefebyH ncorporat ed
by reference inits entirgty.~30dpon carrying out epar hkgd\gf conmpounds
according to the process es ibed-he#e#nﬁnthérEziifaﬁgolation and
purification operatio a$’ concentration, ¢+ ti 6h, extraction,

soli d-phase extraction, recrystallization, chromatography, and the |ike

may be used, to isolate the desired products. In sone enbodi nents, the
conpounds of t hedcavertrorandcidind salts thereof, are 35substantially

i sol ated. By "substaptialdVr)$al BLEEH tohS-a8&aShd biiRdb (5d06nIs PERAMAGiS. at

| east partially or su stantlaL#Y separated fromthe enV|rogngq; in ich
it was forned dicartslecendepserpArChiostrhenaliertiatsiynl-¢ &0t HEPYHE 2945, 01&”5“%4 e, a
conposi ti on enri LdigdudiphényBoeipad3d niifol, 5128 gj Y Baminopopan-Swb@t 8 8i33al
separation can include conpgsitions jAnd a : %

| east about 60%““%% I %gg%ggg%siﬁf Qe(?ag? Efdggg{ﬁgbg%%rggg%%&g@éﬁég%&_ gg{)ut
90% at | east aboukmgE¥gre,and heeotventpairemovedgo aferddie crudgrrpdugts whitogbd- by

wei ght of bhe cREPQUAFBTIY has ddBdanthk olde PAédusaiike bR SBbduciVRs indal dhar

i sol ati ng conpounds and their salts ar utine in the art, .. ol AVeNtion
wi |l be descri B804 VEREAPEP ot fo 56"35‘? %ﬁg pig B@%‘f"* i “’%%%%“n%?@s?% el

foll owi ng exanples are offered for illustrative purposes, and are not
intended to quﬁ&m%ggxaﬂyention in any manner. Those of skill in the art
will readily recognize a variety of noncritical paranmeters which can be

changed or nodi fi edTe&18fnl uekloyamiflaskieguipngd wibgsstipxseriiepser and pmegpsiido) ES
Exarrpl el a5 stirrer was charged 5 g (0.029 mol, 1.0 eq) of 2-{(4-chlorophenyljacetic acid and 0,279 ¢{1.5

mmol, 0.05 eq) p-toluenesulfonic acid (PTSA). Methanol (25 mL) was added to the flask
followed by 3.4 mL (0.029 mol, 1.0 eq) of 2,2-dimethoxypropane (DMP). The resulting
mixture was heated to reflux and held (about 4 h) until conversion to intermediate 2-(4-
chlorophenyl)acetic acid methyl ester was greater than 95%. The methyl ester intermediate was
30 not isolated.

Amino 2-propanol (7.3 mL, 0.06 mol, 3.1 eq) was then charged to the reaction mixture.
Reflux was maintained with an internal temperature up to 90 °C untii conversion to the title
compound exceeded 98% by LC/MS. The reaction was complete within 12 h. Methanol was
distilled off dﬁ.ring the reaction. The reaction mixture was then charged with 30 mL (6.0
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Preparati on of 2-(4-Chlorophenyl)-N-(2-hydroxypropypacetam de (1-3)

Met hod A (Boronic Acid) 15Toluene (50 nL) was charged to a 3-neck

round- bottom (500 inL) flask fitted with a Dean-Stark condenser.

4- Chl or ophenyl acetic acid (51.2 g, 300 nmol) was added, followed by
2,5,6-trifluorophenyl boronic acid (30 mmol, 5.28 g) and 1

-am nopropan-2-ol (24.8 g, 330 mmol ). The reaction flask was heat ed at 120
C for 23 h. Theolymestefiwsier whijepinsinpedheipiepadentrsarsanvee et leve Yand t hen
sol vent was reH&‘i&ﬁ!&nTa@lcaﬁzfﬁs)fod?sdxhﬁut@srwﬁem}praadwqﬁoda& adnhide @Ok élds w® Then

water (120 ni) ﬁNa%jia‘ng %\)}a\gﬂ#%@gﬁ%gtelpmgg%%tetca&h\? I&esmé lgmpov da%é was

filtered and dff overnight 1o pure
product as a vvmitoerwkid83¢0¢"912t15%0ype1nd§874%?%658‘“@@1@%) To a 100 nil -
round-bottaom fl ask equipped with a reflux condenser and a nagnetic

25st h d>5 0. 029 4- t
2o d and 0. 270 THNVR @ DN dch0ogs 1B GaNSHD b @ e FRTBGEA S ©
Met hanol (25 mtg), 1?@,34&@91@ 8.02 (o) 2HY, 10544, 0! | owed by 3.4 inL (0.029 nol,
1.0 eq) of 2, 258%4'5955? Z&W@%% DNRkp, 210617 @R Ngs Xt ur e vas heated to

reflux and heI conver sion to 1 nternediate 244-
chl or ophenyfl acetic acid nethyl ester was greater than 95% The nethyl
ester int efmedggg was 30not |soI at ed. Am no 2-propartol (7.3 mi,

0.06 nol, he reaction m. Refl ux was

mai nt ai ned Wi tﬁqgﬁﬁ’“f‘?l‘l%&r{gfg{g Bﬁqo'gth §mx¥pm;§: acetam "‘?’5 E8%version to the
title conpound zdxﬁwedred:@m%ﬂm}hyl-@ﬁmydfﬁh@wleﬂd)l on vvas conplete within 12
h. Methanol was distilled off during the reactl onOHThe reaction m xture

was then charged wt @6. 0 vol unes) of fhat whi ing the
| 100—€=f ol Ifjowdd b} cooI| +|m h for
he produ a fPne soli d cRoM*s wer

i nternal tenperaturg

30 m nutes to precirph¥:

filtered and washed W|th2X20m_vvater an he wet cake was,dried in a
vacuum oven at 60 Cto yield 5.83 g of the t| | e conmpound (87 4% vyi el d) as
white solids. 5 Isopropanol (100 mL) was charged to a 3-neck round-bottom flask (500 mL) followed

15 by 4-chlorophenylacetic acid (8.6 g, 50.41 mmol) and I-aminopropan-2-ol (3.78 g, 50.32

mmol). To this mixture was added 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide
hydrochloride (EDC) (7.81 g, 50.41 mmol) and the resnlting mixture was stirred at room
temperature for 16 h. The reaction mixture was cooled and concentrated to afford crude product
as a yellow oil. Then water (100 mi) and ethyl acetate were added to the crude product and the

20 product isolated by extraction. The organic layer was washed with water (100 mL), dried over
Na,50,, filtered, and concentrated to yield a white solid (5 g, 43%).

Compound 1-3 (major)
LC/MS API 150 EX LC/MS, Prevail™ column C18, 5um, 4.6 mm/250 mm, 5 min run:

25 retention time: 1.68 min, gradient acetonitrile in water (0.01% TFA), 5-95%; 455-457 (2M+H),
228-230 (MH), 210-212 (MH-H,0), 125-127.

Compound 1-4 {minor)
LCMS API 150 EX LC/MS, Prevail™ column C18, Spm, 4.6 mm/250 mm, 5 min nm:

30 retention time: 1.81 min, gradient acetonitrile in water (0.01% TFA), 5-95%; 210-212 (MII),
129, 125-127.

Example 3
Preparation of 1-(4-chlorophenethylamine)propan-2-ol (2-1) hydrochloride salt
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NVR (400 MHz, DMSO d6, 5): 8.06 (s, 1H), 7.38 (d, 211), 7.30 (d, 211),
4.71 (d, 1H), 3.64 (m 1H), 3.45 (s, 2H), 3.02 (m 2H), 1.02 (d, 3H).
LCVS: 455-457 (2M (H), 228-230 (MEl), 210-212 (M+H20), 125-127. 10Exanpl e
2 Preparation of 2-(4-chlorophenyl)-N(2-hydroxypropyl)acetam de (1-3) and
2- (4-cbl orobenzyl) - 5- net hyl - 4, 5-di bydr ooxazol e (1-4) 1-31-4 | sopropanol
(100 m.) was charged to a 3-neck round-bottomflask (500 nL) foll owed 15by
4-chl orophenyl acetic acid (8.6, $0.41 ol) and 1- amimoprogi%.f'- ol (3.78

g, 50.32 mmol). To thi s~Rix oy e dded

1- et hyl - 3- 0- di net hyl aminog | )-carbodi 1 mde hyme_(EDC) (7.81 g,
50.41 mmol ) and the Giés ting m xture was stirr&d at” roomtenperature for
16 h. The reaction mixture wds3 cool ed and concentrated td'afford crude
product as a yellow oil. Then water (100 ml) and ethyl acetate were added

to the crude product and the 20product isolated by extraction. The organic
| ayer was wash&d’sd4h water (100 nl), dried over Na2SO™4, filtered, and

zglncigg r g{ e(ﬂ c; <|\)/B yi gi ﬂsoan%hﬁ@ooﬁ&h hshé (ac§uip@e5d \Qi&%cméc@%m Bkhrekd Jitk 003 @o}4 LC/ VB
, . Prevaj colu , m 4. n:

25retenti on ti Me 1"1‘?"58?%%??3"{]‘?"5‘?5‘?”@'%&' E‘g‘f’gﬁ’l"‘fyﬁf’ﬁe?n“ir‘gﬁ %??vlgfvgﬂy(% ."gll(ﬁﬂ)lgﬁiA) ,

5-95% 455- 457 mpRdy-pq) 0P28 MBIy YHB)RcacHitcofttRs oivhéd AP @dre helPBr BRIt 6 B@Npound

1-4 (m nor) Lq'\éﬁmﬁglil r;ggorﬁ?émbgi&@xce@eﬁyﬁ% meml R 16448 of QR0 Avabadded 250
mm S nmm. run-

to the reaction mixture to quench excess borane with the first 4 mL of methanol resulting in
fairly vigorous off-gassing. Solvent was distilled down to no less than about 20% of the initial

10 volume and 100 mL of methanol was added followed by distillation down to an oil. The
reaction vessel was then charged with 50 mL (5 volumes) of 37% HCI to precipitate a white
solid which was filtered and dried in a vacuum oven at 70 °C to yield 8.25 g of white powder
product as the FICl salt (75% yield).

15 Method B
To a 200 mL round bottom flask equipped with a condenser and a gas outlet leading to

an aqueous sodium hypochlorite scrubber was charged 10 g (0.044 mol, 1.0 eq) of 2-(4-
chlorophenyl)}-N-(2-hydroxypropyl)acetamide followed by 77 mL of THF resulting in a clear
solution. To the mixture was added dropwise 15.4 mi. of 10.0 M (0.154 moles, 3.5 eq) of

20 borane methyl sulfide complex resulting in violent foaming. The reaction was held at reflux
unttil 98% reaction completion was verified by LCMS (~ 6 hr). White solid started to precipitate
about two hours after borane addition had been completed. The reaction was quenched with 10
mL of methanol with the first 4 mL methanol resulting in vigorous off-gassing. The resulting
mixture was then refluxed for ~1 h and then concentrated to about 20% of the original volume.

25 Methanol (100 mi) was added, and the mixture was refluxed for ~1 h and then concentrated to a
white solid residue. Conc. HC1{37%, 5 mL) was added to the residue at 0 °C (exothernmic).
The resulting mixture was filtered, and the filtered white solid was dried at 70 °C in a2 vacuum
oven to constant weight (~5-7 h) then at room temperature overnight to afford crude product as
a white solid 11.5 g (~104 %). The solid was then partially dissolved in conc. HCI (20 mL.).

30 The resulting mixture was filtered to yield 0.87 g of white solid after drying. After adding ~5
mL water, the mother liquor precipitated additional white solid (7.87 g after drying) to give a
combined vield of 8.74 g (80%).
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30retention time 1 81 mn, gradient acetonitrile in water (0.01% TFA),
5-95% 210-212 (MH), 129, 125-127. Exanple 3 Preparation of

1- (4- chl or ophenet hyl am no) propan-2-ol (2-1) hydrochloride salt 1-32-1
Met hod A A 150 nt. round bottom flask equi pped with a condenser was
charged with 10 g (0.044 5nol, 1.0 eq) of

2(4-chl orophenyl) - N- (2- hydr oxypropyf |l acet am de followed by 77 ni (0.154
ol 5. 3. 5 oa) ERVE (OB SR o, EBhe D B U and BB 2T o
for about 6 h aty, gefkXxaEyBLS b, 28GR Qn, 3602 (Bf i BXdetiled 98% by LC/ MS.
Then 10 niL of anol K h O 1.4 ur,e to quench excess
borane with tthMg-r5?4#@]?”%%%%%{]63@’%?692%%‘4}%@&5% gxlhr'l y Vi gorous

of f-gassing. Solvent was distilled down to no | ess than about 20% of the
initial 10vpl ugR,gnds 100 triL of nethanol was added fol lowed by -
distillation down to an oil _The r a[%thP vesse Z\éﬁs then charged with 50
nL (5 vol umes) Pﬁeﬂ’a@‘?@}mﬂéﬂ“f’a“’ﬁ#’&%’u@g‘? BYRPXORRAL %5Y1 i d which was filtered
and dried in a vacuum oven at , 70 @ito yield 8.25 g of white powder product
as the HCL salt (75% ykel d), EWOd B To a 200 nL round bottom fl ask
equi pped with a cond ard a g_q,’s outlet |leading to an aqyeou Hsodi um

hypochl orite scrubper~wa clkarged ™10 g (0.044 nol, 0 _esq -
chl orophenyl) - N- ( 2- ydr_oxy‘ﬁ&dopypaceta,m_de_f_ol_;l»owedﬁ nL of Tiff’

' adged dr 6pwi se 15. 4 niL
of 10.0 M (0. 154 nol .5 BQ) gf‘} 20bor ane net hyl sul fide conpl ex
ha-

resulting in a clear s N To the m xture

resulting in viol ept” f'gam ng eaction was held at reflux until 98%
reaction conpletion was verified by LCM5 (- 6 hr). Wiite solid started to
preci pitate about two hours after borane addition had been conpleted. The
reaction was quenchegh shinkitrod&d totiomd flasRedquipadvittie doktetisawds icliatded 4 g4 mmblnanol
resulting [nh vigorous off- Si ng- resul ti 1 Xt Uur e,wa ef | uxed
for -1 nall { KR BBREne A At S e et A SRR DS

25Met hanol  ( 10@etilyd, Sndisydedierole prdeed ndxampkt Liokowed 8y T&F (10xddafidp4ml h and
then concentra{ggd rﬁrﬁbl,@.s"%] 48 059 £ ST ctiokdBGure Wisthe a3V ot bdut VOIS

added to the residue a C (exothermc). resul ting m xtur, S
filtered, and %’*?W?W&F%?W%ed?oqg?p‘d’y Q\I%ﬁ?‘% e L d vk ool i %ng%l\(lzggﬁrﬁf?oven
t 0 constant wekgéit, to(which wahddeh®ml £% volwesof &NpeOHwithetionefon] lghthet dmdiF or d
crude product as. a i t | i - 09 . eI ;
partially g‘fcssgﬁ%ﬁy\%}lﬁsoﬁgﬁg ? ée%(tfjlv;af g((l)dg('g énldL féro%%lsariﬁtgd_@ceyét%? ‘:ﬂﬁg}l%&%}’b"r e was
filtered to yi ddve vas BFhey with wokartdaiedseyes Np23{fa W copespirpfefl to Alferd he B9dCR 22 5 nL
wat er, the not Rfific biidsr mPlee%h.pi tated additional white solid (7.87 g after
drying) to give a conbined yield of 8.74 g (80%.

LCMS API 150 EX LC/MS, Prevail ™ colimn C18, 5pm, 4.6 mm/250 mm, 5 min run:
20 retention rime: 1.81 min, gradient acetonitrile in water (0.01% TFA), 5-95%, 427-429 {(ZM+H),
214-216 (MH), 196-198 (MH-H,0), 139-141. '

Example 5 _
Preparation of 2-chlore-N-(4-chiorophenethyl)propan-1-amine (3-1) hydrochloride
OH Cl
H HCI H \)\
- -1
Cl 21 cl

25
Method A

In a 25 mL 3-neck round bottom flask was suspended 1-(4-chlorophenethylamino)-
propan-2-ol hydrochloride (2.088 g, 8.346 mmol) in 3.7 mL (1.85 vol) of toluene and N,N-
dimethylacetamide (0.2346 mL, 2.504 mumol). The resulting milky white slurry was heated in
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NVR (400 MHz, DMSO d6, 8): 9.21 (s, 111), 8.87 (s, 111), 7.42 (d, 2H),
7.32 (d, 211), 5A3 (d, 1H, 4.04 (m 1H, 3.15 (m 2H, 102 (m 3H), 2.8
(m 1H), 1.13 (d, 311). LCMS: 427-429 (2M+H), 214-216 (M D, 196-198

(MH H20), 139-141. 5Exanple 4 Preparation of

1- (4- chl or ophenet hyl am no) propan- 2-ol (2-1) OH 11' 1K) 01-3 and 1-4 To

a 50 rnL round bottom flask equi pped with a condenser was charged 19 (4.4
rrunol ) 100f t A@oihpaltte @’ CmUnder nitrogen blanket, the vessel was cha:ged with thiony! chloride

2- gﬁ f:hl40r5 oghﬁm/ﬂ:)ﬁ hﬁ(@ﬁby&ﬁw@g@yiﬁhmsa:ﬁkd}eacamdnﬁm(e%chhmmhﬁfewaﬁ 5-
met hy [ 0 roduc in

and 15.4 nL (1§9zfio ég‘?% grhgm”‘ efaﬂeyﬁﬁﬁ‘%%@% A"?ﬁ‘??&%ﬁ‘?ﬁ%ﬁ%ﬂ%
was hel d at r effir@% hfsoefomtbous c@@dho \ri€i Therressiing siee clodasivas sugaedsst B8 (5 98%

by LC/M5. The rvamt&méaa smlzsﬁ ﬁﬁeeedvm w@dh@d iktd ;.@inﬁt@@f\&?bi)td?tcﬁféné)lme whsBedMolid h vvas ,
added 5 inL (5 vol unes)

f I
vol unes) of isdft Ypke d%(?%fhﬁtﬁg"r\ﬁé%r a?dia%gd q‘ﬁﬁlﬁtth:‘?jﬁg %11‘8%\%‘3? “FI&E?F&@&& §%§g}: 5
extracti on. Theoudd Gt dladkaydsuspvad:dieshe (2 wi)ohisopedpglralcoldd (1R4) 204 &4 mNA2E,

LOVS AP 150 BT e SyAiEyRRGHEL ns ot ot 3T BUFD.

run: 20r et ent i &wryipmpstatuge aiter hh.nThe grxere Zéfﬁgtdw&éf@[hﬁtrﬁ"?’f’q ’flé“ 1‘:?1“’%%11’@}‘ 918 "B1%
TEA), 5-95% 43dd Héﬁgee{l 20MeHnd 1292602(16h, ddidd)in 2 hBire ¥ABr HalviHibdtizdh 0 A 8@-31d)] .

Ex le 5 P |
hyglmc)) c ﬁl ori (rjgpar dl_a‘ttlhls ieflpi\ra%e%r an acld(1t10m(1‘\lri| sQ R rgsuﬁﬁlhylﬁ)r%; \928»%&&:1 ﬁ@eﬁ% a( 3-1)

Buchner funnel, and the filtered solid was washed with a 15 mL IPA rinse of the crystallization
flask. The resulting cake was sucked dry on the filter plate and then vacuum dried at 60 °C
overnight to yield 1.924 g of final product as a white solid HCI salt (85.82% yield).
15
Method B
To a 15 mL 3-neck round bottom flask containing 1-(4-chlorophenethylamino}-propan-

2-ol hydrochloride (1.254 g, 5.013 mmol) was added thionyl chloride (~0.7 mL} (slowly) via
syringe to suspend solids. The mixture was then heated in an oil bath to 50 °C. Additional

20 thiony! chloride was then added for a total amount of 3.659 mL (50.13 mmol). The yellowish
clear solution was heated to 62 °C in an oil bath and held at that temperature 2 b before being
cooled to 17 °C in an ice water bath. The resulting slurry was suction filtered through a
Buchner furmel, and the filtered solid was washed with IPA. The eake was vacuum dried at 60
°C (0.812 g, HPLC purity 99.87%). Thé mother liguor had a large amount of solid visible and

25 was suction filtered in a Buchner funnel. The cake was washed with 10 mL. of IPA and vacunm
dried at 60 °C to yield an additional 0.124 g for a combined total of 0.936 g final product as the
HCl sak (69.52% yield}). '

'H NMR (400 MHz, DMSO dq, 8): 9.55 (s, 11), 9.15 (s, 1H), 7.42 (d, 2H), 7.32 (d, 2H), 4.58
30 (m, 11D, 3.45 (m, 2H), 3.25 (m, 2H), 3.02 (m, 2H), 1.56 (d, 3H).
LCMS: 232-234 (MH), 139-141, 103.

Exampie 6

Alternate preparation of 2—ch]0ro»N—(4-chlorophenéthyl)propan-l—amine (3-1)
35 hydrochloride
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2-13-1 G Method A hi a 25 m . 3-neck round bottom fl ask was
suspended 1-(4-chl orophenet hyl am no)- propan-2-ol hydrochl ori de (2.088g.
8.346 mmol ) in 3.7 nL (1.85 vol) of toluene and N, Ndi et hyl acet am de
(0.2346 m,, 2.504 mmol). The resulting mlky white slurry was heated in
an oil bath to 50C. Under nitrogen bl anket, the vessel was charged with
thi onyl chloride (0.7737 nmL, 10.60 nmol) via syringe while the stirred
reaction m xture was nmai ntai ned between 50 C and 60 C. Th'e"’O ture became
yel l ow during addition and then was heated to 60-65 C for 2. hrs bef ore
being cooled to 15 C The resultlng bei ge sIudg%ﬂygﬁisuspended“1n 10 nmL (5

5 vol) of toluene, suc PEr ed, d w@shedbmmmh 20 m. (1 ) of
t ol uene. The washed so wa. sucke@*ﬂry on t over 2.5 days. The

i ght beige solids eereransferred to a 50 nL d botto sk and
suspended in 4 nL (2 vol) of isopropyl alcohol A) and 0 (0.2 vol)
of water. The m xture was heated to reflux in an'87 C oil and t hen
allowed to cool to roomtenperature after 1 hHOl‘ﬁeOlm xture vva:ts then
further cooled in anolce wat er bath to 10 8 10hel d bet we C and 15C
for 1.5 h, cooled in Salt/ice water batH etween 0C an and hel d

at this tenperature fok_an additional 1.5 h. The re uItlng sk

suction filtered in a Blthner funnel, and thelfi Itened solid lwashed
with a 15 inL IPATrins H the crystallizati fkgs sgi The resdl § ng cake
was sucked dry on the |Iteh'dwﬁ¥h'hdd“;qpn '““E{“Ed at 60 C over ni ght
to yield 1.924 g of fq product as a it G ;ﬁalt 5. 82%.
yield). 15 Method B To a 15 InL 3 ne und bottom f k containi ng

1- (4- chl or ophenet hyl aml no) - propan2 ol hydroch| oride (1.254 ¢ 53913 r nnmol )
was added t hi onyl chl off d&3 (-0.7 m) (siow y¥ via syringe to suspend
solids. The m xjjrre was then heated in an oil bath to 50C. Additional

20t hi onyl chl oride was_then added f f 9 50. 13
mol ). The yel | owi sHEHEYPP ?ﬂ Tq%ﬁP kﬁ@iﬁ@ﬁ?ng%é @P.nugafmﬁpm%mPﬁ and
hel d at thaf t etipealupend, Hoddehdmed ek agd 8ol 1d@ nob 0099 @) Wherashaigedkio adl er

bath. The resulting cxsfleéé{onﬁd{@sﬁec%éﬁ%}dan AﬁleJ thSE&Hind RE-QHOHA BB f unnel
and the filter d T h

was washed wth | PA. The cake ﬁﬁs vaqﬁ dried at
60 C (0.812 g, m@or}ﬁrq ey 2gropanol £908 enddiOf gyl L-PRpLAgR 2nA Srene gr?&’%‘ anount
of solid visi bla@eanmeZécmmemmeﬁhehtmwux whik tBUreken erprddunn ed remdvag  cake
was washed with f o A
addi ti onal O. 1231a © msmq{ 'Iag ﬁ%ﬁ%@%{%qﬁ%n@flﬁl %nrg%)r%urg({he({s he
HCl salt (&9. 52%1§»plemd)acenc acid exceefpd\§RR- SudhFopppion ewe@imhlewﬂ Wltegﬁ%h%‘%% 1H),
9.15 (s, 1H), z)fféﬁux(u%z wWakdy cop fodiaet rdifbveddd b) Dedh-Soflk SEH(totledddp miI 1442 on. 211) ,

§0§5 (EQ]amz) |1)e’ 63Aﬁ(~:e)r the reacﬂ‘?ql_%.l')(ﬁléethéxg Bt%eg 6%?égf% %)n%% wta/3 a%uezo§34 soﬁa%l)icar%(%%te b4 1,
2- chl or 0- N- (4- dhweradpddaivetshyiily preopetion tnixtvre wes ria@ated 3610y@r ¢ MY abr (1@anl)
was then added slowly while the stirred reaction mixiure was maintained at 250 °C. The
15 diluted reaction mixture was cooled to 30 °C and stirred at that temperature for 30 minutes. The
resulting solid precipitate was filtered and vacuum dried for 48 bours at 50 °C to provide 2-(4-
chlorophenyl)-N-(2-hydroxypropyl)acetamide (2.356 kg, 92.9 % yield not corrected for purity,
90.12 % purity by HPLC peak area).

20 Step 2
2-(4-Chloropheny!)-N-(2-hydroxypropyl)acetamide (5.0 g, 21.96 rumol, 1.00 eq),
tetrahydrofuran (THF, 7.5 mL), and sodium borohydride (1.662 g, 43.9 mmol, 2.00 eq) were
charged to a 100 mL round bottomed flask. The resulting stirred white suspefision was cooled
to -10 °C, and a solution of iodine (5.574 g, 21.96 mumol, 1.00 eq) in THF (10 mL) was added

- 25 dropwise over 30 minutes while cooling of the reaction suspension was continued. Hydrogen
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Step | 2-(4-Chlorophenyftacetic acid (1.9 kg, 11.1 nol, 1_00 eq), toluene
(1 L), phenylboronic 5acid (67 g, 549 mm, 0.049 eq.), and boric acid
(68g, 1.10 nol. 0.099 eq) where charged to a 20 L jacketed reactor in the
specified order. After the resulting m xture had been heated with stirring
to 40C, 1-am no-2-propanol (908 g, 12.09 nol, 1.085 eq) and toluene (1 L)
wer e added. The reaction m xture was then heated to reflux while the water
coproduct was el dpsshepddiiensidiekthe 3agion. e etk RIOWR rEATHE™ WEPEFIOF Bffova

wer e conti nued hebidkliahd SHEREMR 7S P(OM10E- (Qm(oéophehﬂghl(%ma&&wﬁyu)a@am& c@sision

exceeded 98% Such, cop\ glg(r:?srh el St §o‘é@erstl% v Q(:Ih.lee¥e%t a% hfhSit Fefoch g‘#eﬁac%n

ref | uxi ng. vat er° copro Fefoved trap tot 265 nalL
(14.72 nol). Aftixyre Wewleieze@f@mﬁm&lwb(lmw\Wéewe@%ﬁceeaﬂx govdpomingin 5\t 9

aq uteous sodg Umtl@'tsﬁ:r?eﬁl?%%%x %%&%EQabm%?m&ieﬂa%Mgme{ rﬁetﬂahﬁéﬂ(ﬁgﬁtwaﬁ \r/]m

m xture was nmai ntained a . er a s],0

Whi 6 the ot i ity BECTGRS X GPr EoRE OB h A Lpe oTs T i i
reacti on m xt ubhetedass5coddrOd Hr,eol3GitsGrearrttaptated meidr wituutrh db tlteemﬂearlaﬁlm@nbfor 30

i . Th fid £d f
mnutes. Tt 655€/§14d54d%v&& @%%ﬁ@h&iéﬁi%&‘%o} {4 diPREH (RN PR e  Or

chl or ophenyft - Nﬂ{@mﬁwﬂd(ﬁk@/& oy Feslingrrainig et ratebpit i ring 9t 8 “yfSfileig not
SOE r egfd i@L M}E:ﬂd%’hr oD chl YR kild fparbiyig dliphéd, @ﬂalmuallireat)two 268t remoGnous 00
-(4 or ophenyft-N 1.
eq), tet rahydr J? ol %%ﬂ@/d#?‘gxﬁ(%)gxa %%e | um 1(35%9% gmn%&w%% %%H)a&ld, 43.9
mol , 2.00 eq) stiverd et 6@ tapetact Be arosi@gmfﬂml“qﬂ%uﬂﬁ loyise %%‘??Bﬂlal'elf& d

resul ting stir gy %&c&é&%p@&%&ag}ﬁdmﬁw&aqmdsmpméhenssi THaR@shad Srgnitttiyen Of
iodine (5.574 g

1.00 e I 5dr opw se
over 30 m nut e?a%ﬁ’(?ﬁog’te@ e”'f’\gzui"@&gtl o %%émﬁﬁe evasora%?)‘h c?'nuﬁgédm
Hydrogen gas eved wadozdmnadrfg Zhe ﬁddmtennndlateAf(‘Eéﬂoroﬁh@emmmmbmopmﬁél d;ar k
brown reaction a;?&ﬁ; 2% 5 %%bﬂi;kﬁé@ﬁ 388} ?Qd aRd7 %ﬂuﬁﬁr%ﬁ HBLC pQk Gre#iNtrd the

yit I OX

2(4-chl orophen t acet am_de conv I‘SI on_was s tantl ally
conpl et e. SuchEHEdatesh- %r?hb%?? AE Y%WE@WPP?“@*%‘“%W Yomeyiiek waﬁ‘?g Heact i on

m xture was co@iefl (tz@mQ) @oﬂaskdlemtdimahn {chibverstBstanvatly thel chaet vaitef- ﬁeegmemtel y
sl ow y to maint g’mtn IIFHE 1at|§ré i %-cl(lgre&lencf%ayfl o rdnmg(i—glu?toﬁ]]%?eabl}%tr%ﬁcq“erﬁg

external coolif} ano s Initi acconpani e y
~fairly vi g&d ousaevwithgttiegaponfioryed the majopigrof haelyerul t i ng ni xture had been
heated at 65 C for QaBpiteinyBOkMERIBMAG 061 8MBAB0aRA os0de)) wisidei thio t he
residual white slurry was added 50..wt % aqu 15 il 28 rnm)l 13
eq) while the §‘W‘F‘F@%"ﬁ?‘?§§[ﬁ’&fm’ﬁr§’<?{l’”@“\ﬁ§% ﬁg#rs?"é‘ipg_(ﬁ&%lfm’ﬁo)@bpafhe Fesul ting
m Xt ure was heaihede asiitvhs sirted nadegnigtgeB@ 4C45 8¢ ThioByllehloride@AP4 ok, 28. 05wl of
such heating, fibefQaMAdashoRRCHs «Rflmfnil Xk Hafiuhle 190.66 3 shiRgOGENOUS

| ayers was obtai ne uene was added, and the resulting m xture
was heat ed2and regetiop pivrg wasshe “f%‘%ﬁi"’éﬁ et thenkevsy bR ity fbdlcﬁ'@"n’éa""%e
| ower aqueous In@&@e @& edihdichRetsioRfdhd drermafife [ -(4dhGapheehayaiinoymspamashed

W th water (two m har%]gg‘{utrll%lgtg %)ter cn]%urs qmr n:{rﬁ t&r@Mﬁrbeé@("%ol?thé‘@@r at ed

to dryness und@’rasﬁ?gé‘mu acuum y| ng 0 e evaporation residue
at 1560 C was C@ntoprpmdl (f o) fagaddedovhilp e etirfed pregustrpix@iregvas maintained at 0-5 °C.

(}/ (4-c lh:jor gghig%gl/mg @:rman@alp&ﬁgfgas (%hfli(l‘lue@ﬁr AR hédkf amitich 1R (5 ehL§ #a23ddd 0 90. 1
byie opurity b eak ar n

144- chl or ophendtRyPERPh 15“ q‘ﬁa ]?e&?f’ate‘gﬁtéb G g&’i”&gtﬁs’ Hgedgded
t ol uene (20 ri @iofuct @&esoséfed H}e?dkraum whghingvith Gepropaced (2vemE)) beivagvuinglting at he
same water-fr e%% h%y?&e%%t@ rdv{&te Gfe! %gt% s%iu?fl—chl ro-N-{(4-chlorophenethyl)propan-1-amine

144- chl or ophene ro an- uene by azeotropi c renoval of
_ hydrochloride (4.38 g, 74 3% yield, 99. 60% purlty by HPLC peak area).

35 Example 7
Preparation of (R,S)-8-chloro-1-methy?-2,3,4,5-tetrahydro-1H-3-benzazepine (3-2)

23



20wat er w thout evaporation of the majority of the tol uene.)

N, N- Di net hyl acet am de (DMA), 0.614 nL, 6.60 rrunol, 0.301 eq) was added to
the substantially water-free m xture of internedi ate

144- chl or ophenet hyl am no) propan-2-ol in toluene as it was stirred under
nitrogen at 40-45 C. Thionyl chloride (2.04 nL, 28.0 mmol, 1.274 eq) was
then added while the stirred mxture was maintai ned at 50-60 C. The
stirred 25 reaction m xturkdClwas i heyt heated at 62 C for_.three hours. LC MS

anal ysis of the crude reasti-onf e i.ndicated. that ers an of the

i nternmedi ate 144-chl orbam no) propan-2-ol wa HF'S

conplete after two hauwfs™>After the reaction m xture had begen cooled to

0-5 C, isopropanol (5 nmL) was added while the stirred product m xture was

nmaintained at 0-5 C. Stirring at that tenperature was cofiti nued for 2-3

hours, and then tol Wac(orr’ecﬁﬂpbed"@ﬁx ALkt &n@p}atﬂ@t t@tﬁﬁ:ﬂﬁﬂééﬂ@ﬂel HidREn t he
ea

resultlng m xture had been tedtocgﬂeﬁ r 30 te olid
product was r e RbERERFHC FryobFryet 15T e R W fC oé(geb %‘B‘é ﬁ(§2 x 5 m),
and vacuum dry ilierogenethzl)fropu @ ramighlydrbalopid ot 106 €20 12 -owh 1 108 e@ad. )i duminum

2-chi oro- M- clugr (Pgdﬂﬁef{g,gygglp&q%@ metéaﬁmgfdmod‘fbg&m Qi8R ity 74. 3%

yield, 99. 0% ur|t gak a reparation of
(R S)-8-chlor orqetwepxnwm@r@eate@wtléi & cﬁnestmgyab@ﬁfa'z%ﬂﬁé*ﬂe@mz‘)fe fog_ 2
To a reactor eqaipped vz i, aBaRVREBLRE:isH WisloBhined acﬁkzeéacﬁ@répﬁpmour e

the speci {1 ed b HEP S0 aH SPLONT R a5 B S Tt B BhRE.

hydr ochl ori de (wtre(@@)!ddgo?:%%?@ mol, 1.00 equiv.), alumnum 5chloride (0.745
Kg, 5.58 mpd, 1.50 ffilicdmd rea&&dve&teafofiic&ﬂh@{cﬂlb&?mﬂl(ggd afidGater D 15t i rred
oAt or cont enL, e S, ITARD. e dlrkich T B R R
obt ai ned. Aft efeadft&aﬁ:ihe @oond eaapbedmiteiniysldnh0Yosingint thangredeorteitadf thepedel®l C peak
area) had been Y& a(k@‘(g’c tl'ﬂgsﬂ?’cta gglrvggﬁﬁe?t%(&]g e tFidhrSe MRS Qengeﬁgit 95166@ 30-35

C. 10To a secong{ reactor, vente caustic scrubber, was ch a@%
purified wat er agdhegicrey selifgiwesr pibgeguegtly weshed gty prefied waR(8e8 i pagheatsd g 3
reaction mxtu wwvaaie tndasd bhadnd vaMIGIe filrhieStod @aled ©12029°C¢ Wit Sgpoand
reactor sufficie yTﬁenclh Y0 nal.ntaj n thg)hass il rea%o&e%ﬁ&&ﬁ%:ie&fzotzg% second

reactor at < 66FETTHE™HGEEEFET™ ?ndlﬂf on a ne coar se
filter el ement (RBpce§5olgde @ak@muﬂnsmgqutﬁﬁ%@e&h@bpha%fésw@ dgbk b oletrnfips

washed with pufif,gd: Mat Ghs &R tmvéstemrss&@lafrﬁg dﬁr@laﬁ@nmﬂa&@ﬁm@tly Jhe conbi ned

not her and wash Ilquor filtrates were cong‘%.(]3 G; [ﬁ ttﬁ]ous
agi tation. Thed2hlowbsnzene (i044es 148 bRl o & oh %%rg‘glc%atsés Swed to
separ at e ar0 204a3&r. Che reddiGices® phpbivaee gloakdd statd withews agiatiantforatotler 8 'hL Yhe

Three phases s?cta@%ﬂ% Osgcﬁ,g@ arkd Ay déar(gsyeﬁkm%ssmgmcm@ dghqy&%m@mw;ﬁﬁz

drai ned to was er consiste
1, 2-di chl or obeﬁk@ﬁ‘émfdl Vo 51(6‘10“111?83&1!%2 ét‘ S atratydpe- IHP%WZ?P%eO?th‘iﬂéerﬁﬁWduct
was | ost to this2426] A eibid Whe pheeai pH () chilinddRASISE-Wiire-1 alethgmetl4 50 st and

wi thout agitatio for t her The wa rai ned and saved
(Layer A). Thi& ?tf f co?&?aé?"ﬁ?ﬁﬁgmmfjﬂe%ﬂ%ﬁmd%%%%a% i Q 7% 3) contained -
90% 8- chl o2®-1 - net ﬁ;elreaztoewa'é chargedtwith loydiphexatg-H1 30 Ee)rvzé@e‘p?oﬁ(eaquepmeNiﬁiber

| ayer (224 Kg ézlﬂ‘f lv\@ltéaﬁw}? h’ﬁ%@esﬂftmé)llﬁllxglre]()i 6@9)%3@-':»{[}1%@ vi or@uaﬁﬂf%r 30
8-chloro-1 math 1- - tetrahydro-114-3 eﬂﬂégz tﬁ:‘ne an mai ned in

the reactor fo l‘m‘b‘éﬂ& RCrespy ‘F’&E"t’?t‘b‘ﬁ n?’??*l“ﬁ’ég ?Vésef&p?ﬁd RYST §t to separate
cycl ohexane (1 fkQsKgninatag If freptl 3086 agerdapmsoulplilde was =13, it was dramed to waste

disposal. Otherwise, more 30% aqueous NaOH was added, and this extraction was repeated. At
30 pH 14, the aqueous phase contained < 0.1% 8—chlo;o—1-methyi-Z,S,4,5—tetrahydro-1H-3-
benzazepine free base. The remaining upper (organic) phase from the reactor was drained and
saved (Layer B). The reactor was rinsed with purified water and followed by a suitable organic
solvent to remove residual salts. The lower, light-colored product phase (the middle of the

original three phases, Layer A) and the upper phase (organic, Layer B) were returned to the
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(2.44 Kg, 18.3 nmol, 4.91 equiv.). The resulting mxture (160 L) was
stirred vigorously for 30 mnutes at roomtenperature. The stirring was
st opped, and the phases were allowed to separate for 25-40 m nutes. If the
pH of the |ower (aqueous) phase wasit was drained to waste disposal

O herwi se, nore 30% aqueous NaOH was added, and this extracti on was
repeated. At 30pH 14, the aqueous phase contai ned <

8- chl or o- 1- met A4 T8 the sigredsaptarfppipRs V3§ 24ded B%ﬁ?‘é‘fﬂqﬁ%li flr@é(gb%?s(bm"lﬁ@
remai ni Ng uppeleqf. Orhg aadtér cofdhaSeerd stiaen ‘h@eouslemnﬁm WeeStinling ivaetibcamicued ande d .
(Layer B). The SRGL Al MGS, Ll D T a
sui tabl e organi c ﬁ‘as oI vent ‘gedrtcér%aqatw?%eg }58%}{% }ﬁhue&%gvéép%so W

| i ght - col ored massel@;@psaprﬂ”azg@ L@pﬁéormnﬁm@sedtrmw I@P‘lF FsRciervas pidedpugfiedowater

Layer A) ang tf(rzaz;d{@g@erhema@fecoﬁ@ﬁtgm Sirrell A¥&@busB)at SWEI5EC FRDBMNERk difting has
reactor. To the stirr J£a tor co g{gs was %_63 (200/ ?gg%oqﬁelNaO-l (1.60
Kg, 12.0 nol, ‘S%“‘é’ﬁ‘?)m AFRHET Kegiie PYSF vi'gbrously for
0.5 h. The sti daqhevgs) Veas vals deiont tb vaeddigngl. t Widh pabepckwdrepesiironed-6f i,

separate over %éveﬁﬂﬁdﬂ n’ﬂe w R0 QNS fayrAAN RN SN bl ANELn NBSaH B el QumBst €
di sposal . To the uppe Rase remaining in the react orfgu\ggs added

ani c)

purified water 35121 OIKQ‘)d fq*ﬂ‘f’e‘o f‘%gﬁt &he sl profitct SRpR-18pstpl-&d 0itgBrsIs | y at
60- 65 C foro 0. 3HIB-beddagepit igthd g biiva Svad bistainadtal Nyechy todbreval sily dpliksios evidree
allowed to separate at 60-65 C over 1.5-2 h. The | ower (aqueous) |ayer was
drained to waste disposal. Wth a reactor jacket tenperature of 55-60 C
sol vent from t Keamplp®r (organic) |ayer was renoved by vacuumdistillation
at pressures s Wpﬁfa'ﬁgn ﬁtl_,—{]l-;-ﬁxm ati@ Ba1 eI GR)E BB B\G-pletyAE)3 1 Stdtranfdre-18F-3ide
product, 8- chI {? 1-2,3,4,5-tetrahydro- 101H 3-ben7uzepi ne as the
free base, was 8‘5?’5?‘1‘?% s a yel low to brown, oil y distillation residue.
Exanpl e 8 P epar at i B dofilldtiof Peyldlteeitm@rgr@loatl-@etbfdﬁﬁ AgSftetrahydro-1H-3-benzazepine
(R)-8-chl oro4- g?ﬁl@ﬁ‘ée'bgse%nﬁi Rarhfit 7 3EEQvci idacdonREMDAZL PO Rs B3 utba The

~distillation residue (crude
8- chl or o- 1- met pipydraines aﬁd‘?‘f"‘%}’é@ P e 8 FRlorg- Rk 2 Hrabydror M3 Poragenitts o
from Exanpl e 7cMMtld4}ﬂEm:l Reghlts of thecshpwere (d H0Blckgs charpbraf re®ud, Litmgrisol ut i on

was drai ned and Q Assay ]%ch% bel al for achi ¢ of the target 8-
8-chl or o- 1- net ﬁm%’%‘ﬁ@%ﬁ% Eh qél%%r%a% tc? eow lglzeoﬁlacneev%n(l)er?toente bye HPLC.

Resul ts of2Q he CHstéym\WéF@ ﬁbéé?ifa{’ﬂf%’éf éﬂf"&%@%é?%% Iptartagicapig nwatenmaleyr t gy j ¢

acid, and wat e'i'anol;h@(}ﬂuﬁ@'tﬂ Asi: e$ ph&db edrtitRA oheddayysalk. eMbiy pictat (11405 Kg) was
achi evenent of

tar o
chl or o- 1- net hy fa‘gg\? t% °E° %“td é}ﬁi Sa?ed TR OB S §TE R AT R & o M P t ari ¢
acid : water meblationakg widagifa s&lu@@ of LQar@ric acfl (04223 ks. 081 pmplpd ZW@QBHHWPMM of

seed crystals. VJXQ{ @. 2?‘1Cl€gt) Qtr}%tegd]y rég-éveKQ-XS M@ﬁte@qﬂdﬁﬁl sﬁs@erﬁsﬁ@fohﬁé@ﬂh@ﬂg #®nd the
stirred reactor contents were heated to 47-52 C. To t 1%;1%1%%55"’@9 sol ution
I

was added 2 soPfifosRutdien fedisspited when g mgtupserpsRamq RS ¢ 219
equiv.) in purieinBgtraedear crisfils20 80 Y@jereatided ieheIAY solatton towignte pucktioni nut es. A

thin suspension forrned aﬂ%"‘i‘i%}co&’?ﬁg?&she d;%hl%@tagbﬁat W?P’Cf LSS y-g%yxhen

the m xture tenpera?ure WwWas rees tartrate seéd
crystals (0. 80“gaadmit@ﬂlacm@emlweﬂﬁénr@drfectgrdaowwrﬁtwwetduah@ecnw eati on.
Nucl eation was r&hitine eﬁs@n%@édol&&l% OEDIC sBrwdy dvedd-4 ) Shigtingalat @RtiAkd #6°Cfr C.

Acetone(O 473 Kk e re tor the stirred
ﬁ’éﬂ%{ ﬁ?ﬁ e eéfsulgag ‘&Eu &ﬁ['eéxp %w?s CVWCCtB(? orya Wediu th G filler ger?en{

contents wete t1ng suspension was cooled to
0-5 C sl owl y oumhhfswﬁstw&nammttngoiwaﬁsoncmﬂwm@ddmmﬁﬁl\@tefr&OSBG}s)nahmer 1-3

h. The resul ti annm}ﬁeh@eﬁgsgféepéftt@t&té’é@@w%@ledeﬁﬁﬁe@d on a nmediumto fine
filter el ement and t hen wash th a mxture of acetone (0.900 kg) .and

purified water (O. Ogﬁ‘eﬁb)"aﬁ <ﬁ§e/‘”§ﬁé{“ﬁf‘iW|t‘é“S@%‘g§§k ipig e rppior W repluTied By
was det er m neda dlifturk h@c@@e\(\ﬁ% k&) Sf%irifiddevawe 0 40@ke ansas0trfartss-eh.red back

Ip[:f’ ?f |t 23 {AﬁfCt %l’ I’ld r{i% ;{nl ag@evgg @e]{ g?e%llilrr %Tov{aate?‘?aﬁlgrgﬂgatgl} 0 ?&) kléglv and

added unnl a ciear sohation was achieved. The resuiting mixture was then cooled to 0-5 °C

slowly over 2-3 h. Stirring at 0 °C was continued for another 3-5 h. The resulting white
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35 dissolution had .not been achi eved after one hour, then water
(approximately 0.160 kg) was added until a clear solution was achieved.
The resulting m xture was then cooled to 0-5 C slowy over 2-3 h. Stirring
at 0 C was continued for another 3-5 h. The resulting white precipitate
was collected on a mediumto fine filter elenent and then washed with

S?IetGSn:t ( 2042&”’% 1%1B§%tufﬁgcc§6ct6fq on?wglwéc}l\%lsg teree%lerlitgmdo t{lf(:?]d“lflagl;[ed gvztl? ace nty\e t) was
8- chl or o- 1- et (0o Rg) 3t 4%(5-t et r ahydr o- 1H 3- benzazepinium hemtartrate, with

about 99.7% ee and ﬁx @a%%d so%%&nﬁ:{ 2%&%&5%@1‘( &9& @ fdr34- 26-%)"15}@%1@@ PN

racenk 2-chloro-N-4- chlorop eneth I?}Propan- -am ne hydrochl ori de, and

corrected for Prideed mefate? 4’56??1“@?4{‘7 ~ERAAFRinign hemitartrats, with-abot P46 g

hydr ochl orisc asidd ssal % wafer doReniBwahbog @7.1% bekdyd ra@mB;, Achbord-B#r ahydr o- 111- 3-
10benzazepi ne 1o,a ke ' stirrer
and a nit rogenghﬁoﬁ?&fneth l%p "c):pf'naIll %f&r&:@ Og&s%%)‘gga?’?awcﬁ {)b %ﬂa%%; &%ﬂ)

8-chl oro-1-nmethyl- 2, 3, 4, 5- tetrahydro 1H 3- benzazepi nium hemtartrate (1.00
kg contai ni Ng gxaupde Yo water, 1.71 nol, 0.500 eq) pot assi.um car bonate

0.508 kg, 3.68 mol, 1.076 e et h 8 an

\(Nat er (2.968 kg?fﬁpﬂ*ﬁ@"“r‘&'m"f’f‘ﬂ‘s‘%%?t‘éF ‘éfa(@bé“a'ﬂ%’g @&53)4 SHgt %@9 30 40
mn; and tleen bdeeazpias@s)were al |l owed to separ ate over 0.5-1 h. The | ower
(aqueous) phase wasdr, Qaceaﬁgqugpf)edfmtaﬁom@ma& anP ik RN Rliarked. B Be KO)

was added to the reactor sulting mxture was. Vi orousl sttrred
for 10-20 min. SPT%@edﬁFf‘Sé§§h]\%’rlem%ﬂ“ﬂ dwdd t?‘ﬁh%]é‘b%ﬁ APy GRIpiugp hqmitaripate ( | ower
(aqueous) phasg; saginGlp a5 A g Wraer Wald ] dl5sq)@§,@btassMﬁ1tcbrbbdae {®. m&gmﬁsmﬂ)t ents

at a tenperat ug @t Of 4(9 ]aceta% (F%?F?Sa%‘li? g om é&n}% eﬂﬁgéém}{%qwm

20di still ati on s60fes ton he re5| due
was cool edist o 2Beds 2@:25Etiqyl‘O%ern,arpethereh@asegyﬂv\d@weﬁfarsg:eetetoeserpﬁé k eact or,

and the d:c st Ih | h?e%@éla(aﬁﬁ‘e%hgyﬁ‘asm dEHm%@@u)éﬁd?Mjﬂo&dﬂ ikiiEd A (2.88@) mtaelred
content of the resultin ution. was verifi i scher. analysis to
e <08 wt . 56 It A BT AT perE RS p i G B AR e
reactor was ri sibeed tblwpouglverid Fh Imebww(twem)h?}a@eafmeét((\QﬁS@?shSktgyl

previously ver wflm &g régmoﬁaﬁtlemﬂt%&meera@@%kaos4sscttee s%ﬁerﬂ%‘é@reﬁ@%@@y weuu_n% wat er
content. Both the solution and rinse filtrates were char g into the

reactor. P#rif 111&‘&13‘\’19&@%9""56‘599 fejlipg frqpay3 é‘lﬂrdgﬂ‘s ©B: Wéeﬁ’déla?!f‘%ﬁ‘mle‘ﬁ*ﬁ 28 Q1% red
reactor cont enEﬁyl\&&li&: GBDkHGwvak éhafge&to@le rabidr, brddale ddGllatiga gesifileSGvad digrolvel 521

nol, 0.153 en) dd while t Sti.r . ;
it e poa o) pESa E%j P a6 R fesuﬁ%ofu A e RAPr Rty
benzazepi ne hetoke KPErdt’e Besdluigmpes fltasedthrogh agyhsmes @“"&dﬂ@dﬂaﬁt@f waRensed | rred
reactor cont en&.&ugpmé’:@uemm ahf a&ﬂxﬁ:l(@@-i kg@ﬁeasusgv&fgd bifRugBischérhilys 1@, 2. 95

nmol , 0. 864 en, a to t r.at..a s rate ovyer, at | east
5 2 h o o baeeBos M et sttt ki PRty BrR TR - hE Rl fle Bl ' Tho
resul ti ng susptasace. Radicd tvater @219 a)twdsa(ﬁleGOﬁl@rreanh&hp dired trecteresidntsiweg whi t e
precipitate wag Q'FJ'etg&‘fscg%.dgﬂ:Br (iéfﬂ é@siﬂxﬁtﬁ of 1ish Lc?fwaﬂd@éﬁevﬂmemﬁtﬁ-maeaﬁ or

andthentheflﬂte uct were washed acetate(l 33
kg). The wet c@k@rewnfswr@m%ab%&d(@rﬁj%alor%&lﬁ@é@%‘s teEdetrdHang 33- 37
Cfor 20 h or buﬁkdzkpuiememﬁ@dfae E&Wtﬂd(ﬂlﬂ?g)h&ﬁt A Gt albk@reb@ir cdhtdats to
mhichever ccurre f|r e

“met hyl - 4 %utltag nucl cavlrat E%_E ﬁgy 896 é 5)95 OPBFL%(QJ (aja\g!aes cﬁar%i:r OCtPlel r(e):z}cltoaaét

w. % vvat er constedy ra’temer‘ﬂ%ﬁehl @%déﬂtfbmhen@ feacKwC@l%R@e maﬁﬁa@@a*@%"Ge >99%

1-1PLC purity, Tl?e'}gsuﬁlgg Qtls/ﬂeﬂglﬁf\g:skt%m{ 0-SNbEMohrs VIS r&bﬁlﬂé 75 1o} pte&p&tewlﬁl d of
about 741 g (89.9 nodi fj cati ons, of g?tffﬁ‘ggogml

addition to t hﬁgléc“aié’é‘é‘l“?eﬂ’éﬂ‘ “h@i‘eer}“ﬁ‘ el%}e?tt Thereasgispaddi thedt d%‘R‘?"IC‘I ed in
the art from t lrereathedwitnghyll&sarki( P kgh. Thbwetvanmdi. 867 vhoined ender ralugd 5

intended 1o fa JessWe%yﬁ 3t7h€ fo%ﬁ@ﬁ)grlugfll tﬁ&gkqupp%ﬂgﬁgla }3&11 Uhple E{'ﬂ‘@ﬁ‘ \Jhﬁfx eence,

|nclud|ngal atents, ﬁﬁten I cations ications, citedin the
present appl i coche firsy Theaeslios &i-8ablprerl apathyis3, ﬁéﬁ%ﬁﬁ’e‘ﬁ Frbugzenitiet i r ety

hemihydrate hydrochloride (3.7 wt. % water content, 14.7% chloride content, < 0.01% ROI, >
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"What is claimed is: 1.A process for preparing an am de conpound of
Formula 1-3: OH H Cl 1-3 conprising reacting a phenyl acetic acid
derivative conmpound of Forrmula 1-1: Lg CI 1-1 or salt thereof, wherein Lg
is a leaving group, with an am ne conpound of Fornula 1-2: OH 1-2 or
salt thereof, in the presence of a coupling reagent to afford said am de

conpound of Fo Bg%{’l/o g'e, %bg% HPLC purity, and < 0.1% wrong isomer content) was obtained in a yield of

about 741 g (89.9%).
Various modifications of the invention, in addition to those described herein, will be

apparent to those skilled in the art from the foregoing description. Such modifications are also
5 intended to fall within the scope of the appended claims. Each reference, including all patents,
patent applications, and publications, cited in the present application is incorporated herein by

reference in its entirety.
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2. The process according to claim1, wherein Lg is OH 3. The process
according to claim1l or 2, wherein said coupling reagent conprises

phenyl boronic acid, boric acid, or mxture thereof. 4. The process
according to claiml or 2, wherein said coupling reagent conprises 2,5, 6-
trifluorophenyl boronic acid. 5. The process according to claim1l or 2,
wherein said coupling reagent conprises a boron-containing acid, a
carbodiimde, or a ketal. 6. The process according to claim5, wherein
sai d car bowhat iwickimeldss: 1- et hy1- 343- di net hyl ami nopropy1) - car bodi i m de

hydr ochl ori de glgg;) LAGE ' t;g.cl aim 5, wherein said
kgtal haslthe é rnu?%zmmkm z%\N Fgaﬁﬁgﬁg?g&?%ﬁ}%i(z, R3, and R4 are Cl1.6
al kyl . 8. The process according to claim?7 whePdin R4, R2, le, and R4 are
i ndependent|y selected fromneth |. 9L_The process according to
claim5, wherein said ketal co - di it hoxypr opane. 10. The
process according to any one cl 7 tdl 9, wherein said reacting is
carried out in the presence.of aci d éﬁtalyst. 11. The process according
to any one clainms 7 to 9, erein said catal yst conprises a sul fonic acid.
12. The process according to any one dFains 7 to 9, wherein said catal yst
conpri ses an ORb A bt phéylattie shiddoyib sivé foapid atFodnuld B1: The process
according to any one clains 7 to 9, wherein S%id catal yst conpri ses

pt ol uenesul fonic acid. 14. The proeess Svdi'hg to claim1l, wherein Lg is
hal o. 15. The process according tg pr 14, wherein said coupling
reagent conprises a base. 16. The prgoeess atcording to claim 15, wherein
sai d base conprises a tri0C14aFkyIanine. 17. The process according to
claim 15, wherein said base is triethytam ne.

or salt thereof, wherein Lg is a leaving group,

with an amine compound of Formula 1-2:

OH
HoN \/l\
1-2
or salt thereof, in the presence of a coupling reagent to afford said amide compound of
Formula 1-3.
2. The process according to claim 1, wherein Lg is OH.
3. The process according to claim 1 or 2, wherein said coupling reagent comprises

phenylboronic acid, boric acid, or mixture thereof.

4. The process according to claim 1 or 2, wherein said coupling reagent comprises 2,5,6-

trifluorophenyiboronic acid.

5. The process according to claim 1 or 2, wherein said coupling reagent comprises a boron-

containing acid, a carbodiimide, or a ketal.

6. The process according to claim 5, wherein said carbodiimide is 1-ethyl-3-(3-

dimethylaminopropyl)-carbodiimide hydrochloride (EDC).

7. The process according to claim 5, wherein said ketal has the formula:
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18. The process according to claiml, further yielding a di hydrooxazole
conpound of Fornmula | - 4: 1-4 or salt thereof. 19. The process according
to any one of clainms | to 18, wherein the nolar ratio of said phenylacetic
acid derivative conmpound of Formula 1-1 to said coupling reagent is about
1:1 to about 20:1. 20. The process according to any one of clainms Ito 18,
wherein said reacting is carried out in the presence of a solvent. 21. The
process according to claim20, wherein said solvent is an aromatic sol vent
or an al cohol solvent. 22. The procr&s awéording to claim 20, wherein said
sol vent conprises toluene. 23. The progess according to claim 20, wherein
sai d solvent conprises nethanol, ethafol~gzor isopropanol. 24. The process
according to any one of clajns |lto , Wherein said reacting is carried
out at about r%ﬁ%ﬁ%%n%e?a?%p%?wfé?a )e process according to any one of
claims | to 23, wherein said reacting is carried out at el evated

tenperatu gE. Z'ﬁie p;g&%s RLOGES® ¢ ﬂ'%ﬁlll:x@ﬁ Rl Q{Z,CI{B ?a{ngRQ§e i{lmgl[dgﬁtfp scieted ﬁ'gl!nevat ed
temperature is about 80 C to about 140 C. 27. A process fof preparing an
ani de conmpound"d¥Y! m¥refil a 1-3: OH 1-3 conprising reacting, in a sol vent
conprising toluene and at el evated tenperature, a phenylacetic acid .

Ot w th n_ am RERESHESURLE B oEbs s gk pfibbes ARl iES 1 1O 1S

10. The process according to any one claims 7 to 9, wherein said reacting is carried out in the

presence of an acid catalyst.

il The process according to any one claims 7 to 9, wherein said catalyst comprises a sulfonic
acid. '
12. The process according to any one claims 7 to 9, wherein said catalyst comprises an optionally

~ substitated arylsulfonic acid.

13. The process according to any one claims 7 to' %, wherein said catalyst comprises p-

toluenesulfonic acid.

14, The process according to claim 1, wherein Lg is halo.
15. The process according to claim 1 or 14, wherein said coupling reagent comprises a base.
16. The process according to claim 15, wherein said base COMprises a

trl(Cl _s)alkylamine.

17, The process according to claim 15, wherein said base is iriethylamine.
18. The process according to claim 1, further yielding a dibydrooxazole compound of Formula 1-
4:
N
==
O
CI
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1-2 or salt thereof, in the presence of at |east one boron-containing acid
to afford said am de conpound of Formula 1-3. 28. The process according to
claim 27, wherein said reacting is carried out in the presence of

phenyl boroni c acid, boric acid, or mxture thereof. G C 29. The process
according to claim 27, wherein said reacting is carried out in the
presence of 2,5,6-trifluorophenyl boronic acid. 30. A process for preparing
an am de compound of Forrmula 1-3; OH 1-3 conprising reacting, in a

sol vent conprising isopropyl alcohol amd at about roomtenperature, a
phenyl acetic agiL§ flelEvative conpound of Formula 1-1: Lg O 1-1 or salt

t hereof, wherein Lg is OH with an am ne conpound of Fornula 1-2: OH

1-2

19. The process according to any one of claims I to 18, wherein the molar ratio of said
phenylacetic acid derivative compound of Formula 1-1 to said coupling reagent is about 1:1 to

about 20:1.

20. The process according to any one of claims 1 to 18, wherein said reacting is carried out in the

presence of a solvent.

21. The process according to claim 20, wherein said selvent is an aromatic solvent or an alcohol
solvent.

22 The process according to claim 20, whereix said solvent comprises toluene.

23. The process according to claim 20, wherein said solvent comprises methancl, ethanol, or
isopropanol.

24. The process according to any one of claims 1 to 23, wherein said reacting is carried out at

about room temperature.

25.  The process according to any one of claims fto 23, wherein said reacting is carried out at

elevated temperature.

26. The process according to claim 25, wherein said elevated temperature is about 80 °C to about
140 °C.
27. A process for preparing an amide compound of Formula 1-3:
OH

H
N
O
Ci
1-3
comprising reacting, in a solvent comprising toluene and at elevated temperature, a

phenylacetic acid derivative compound of Formula 1-1:
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or salt thereof, in the presence of
1-et hyl - 3- (3-di met hyl am nopropy1l) - carbodi i m de hydrochlori-de to afford
said am de conpound of Forrmula 1-3. 31.The process according to claim 30,

further affording a dihydrooxazol e conpound of Fornula 1-4: 1-4 or salt
thereof. 32. A process for preparing an am de conpound of Fornula 1-3: OH H
Cl 1-3 conprising reacting, in an alcohol solvent and optionally in the
presence of an acid catal yst, a phenylacetic acid derivative conpound of
Formula 1-1: C Lg Lg
o}
ol
1-1
or salt thereof, wherein Lg is OH, with an amine compound of Formula 1-2:
OH
H N
1-2

or salt thereof, in the presence of at least one boron-containing acid to afford said amide

compound of Formula 1-3.

28. The process according to claim 27, wherein said reacting is carried out in the presence of

phenylboronic acid, boric acid, or mixture thereof.

29. The process according to claim 27, wherein said reacting is carried out in the presence of

2,5, 6-trifluorophenylboronic acid.

30. A process for prepaning an amide compound of Formula 1-3:
H
N \/k

1-3

comprising reacting, in a solvent comprising isopropyl alcohol and at about room

&)
Ci

temperature, a phenylacetic acid derivative compound of Formula 1-1:

Lg
0
Cl
-1
or salt thereof, wherein Lg is OH, with an amine compound of Formula 1-2:
oH
H,N
12

or salt thereof, in the presence of 1-ethyl-3-(3-dimethylaminopropyl)}-carbodiimide

hydrochloride to afford said amide compound of Formula 1-3.
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1-1 or salt thereof, wherein Lg is OH wth an am ne conpound of Fornul a
1-2: OH 1-2 or salt thereof, in the presence of 2,2-di nmethoxypropane to
afford said am de compound of Formula 1-3. 33. The process according to
claim32 further affording a di hydrooxazol e conpound of Fornula 1-4:

1-4 or salt thereof. 34. The process according to claim32 or 33 further
conprising conbining said 2,2- dinmethoxypropane with said phenylacetic
acid derivative conpound of Formula 1-1 prior to said reacting with said
am ne conpound of Formula 1-2, or salt thereof. 35. The process according
to claim3f, WigLRLAs SakEn SRR 0GRk haseag 2dikirdoldz6E eRipemuparehie aci d
nmet hyl ester. 36. The process according to claim 34, wherein said
combining is ciafried out at el evated tenperature. 37. The process

according to claim 36, wherein saiég<g ed-Nenperature is about 60 Cto
about 120 C. 38. The process acco . any one of clains 32 to 37,
wher ei n conversion of said pheny c aci rivative conpound of
Formula 1-1 to said 2-(4-chl or@phenyl)acetic acid nethyl ester is about

90% or greater.

1-4
or salt thereof.
32 A process for preparing an amide compound of Formula 1-3:
OH
H
N \)\
o
Cl
1-3

comprising reaéting, in an alcohol solvent and optionally in the presence of an acid catalyst, a

phenylacetic acid derivative compound of Formula 1-1:

Lg
(I

1-1

Cl

or salt thereof, wherein Lg is OH, with an amine compound of Formula 1-2:
OH

HzN\*

1-2

or salt thereof, in the presence of 2,2-dimethoxypropane to afford said amide compound of

Formula 1-3.
33. The process according to claim 32 further affording a dihydrooxazole compound of Formula
1-4:
N
=

i-4
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39. A process for preparing an am no al cohol conpound of Fornula 2-1: CH
Cl 2-1 or salt thereof, conprising reacting an am de conpound of Fornmul a
1-3: OH Cl 1-3 with a reducing agent to afford said am no al cohol
conmpound of Forrmula 2-1, or salt thereof. 40. The process according to
claim39 further conprising reacting a di hydrooxazol e conpound of Fornul a
1-4: 1-4 or salt thereof, with said reducing agent. 41. The process
according to claim39 or 40, wherein said reduci ng agent conprises a

bor ane, di al kydrbdrteenef. al kal i netal trial kyl boron hydride, alkali netal

al um num hydri de, alkali netal borohydride, alkali metal trial koxyal um num
hydri de, dial kyl al um num hydride, or H2 optionally in the presence of a
catal yst. 3%2. TeEropsoreadingOchiw gy 33 SR SPPRsHe ghmbire i édei n sai d

reduci ng agentdigangiprose Bitikaid4Benyildetic pidkaasvaotpiudd S otriulC]- Bpor 42,
wherein said BH3 is.qgenerated in sjity. Th according to claim
39 or 40, V\her%‘ll%ﬁeaggl awr5%%%%005%%%?01&%%“&1?gg’fpgaaﬂglgfeg%e t et rahydr of uran
conpl ex. 45. The process according to claim39 or 40, wherein said

reduci ng agent TIE?HSBJS& aestdifle RRLANS, WBRLAY LsddohbEBg mlm-chlorpphenyl)acctic

actd methyl ester.

36. The process according to claim 34, wherein said combining is carried out at elevated
temperature.

37. The process according to claim 36, wherein said elevated temperature js about 60 °C to about
120 °C.

38. The process according to any one of claims 32 to 37, wherein conversion of said phenylacetic

acid derivative compound of Formula 1-1 to said 2-(4-chlorophenyl)acetic acid methyl ester is

about 9G% or greater.
39. A process for preparing an amino alcohol compound of Formula 2-1:
' OH
H
N
Ci

2-1
or salt thereof, comprising reacting an amide compound of Formula 1-3:

OH

H
N

O
Cl

1-3

with a reducing agent to afford said amino alcohol compound of Formula 2-1, or salt thereof.

40. The process according to claim 39 further comprising reacting a dihydrooxazole compound of

Formula 1-4:
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46. The process according to any one of clainms 39 to 45, wherein said
reduci ng agent is provided' in nolar excess relative to the anmount of said
am de conpound of Fornula 1-3. 47. The process according to any one of
clainms 39 to 45, wherein the nolar ratio of said reducing agent to said
am de conpound of Formula 1-3 is about 1:1 to about 10:1. 48. The process
according to any one of clains 39 to 45, wherein the nolar ratio of said
reduci ng agent to said am de conpound of Fornula 1-3 is about 1:1 to about
5:1. 49. The process according to_affy f-%|ains 39 to 45, wherein the
nolar ratio of said reducing agenf sai d lam conpound of Forrmula 1-3
is about 3.5:1. 50. The process ak g ng t aim39 or 40, wherein said
reduci ng agent conprises NaBH&L!i n tHe presence\of iodine. 51. The process
according to claimb50, wherein the nolar ratio of NaBl14 to iodine to said
am de conpound of Formula 1-3 is aboutl410:1: 1. 52. The process according
to claimb50, vheh&idof han bR Riuck@bin Of NaBHA to iodine to said amde
conpound of Forrmula 1-3 is about 5:1:1. 53. The process according to claim
50, wherein the nolar ratio of NaBH4 to iodine to said am de conpound of
Formul a 148 | sxhabmass adedndidg th.clabl39 oF B@ whereio eddredcng pgthttgmbidsesabhorone of
claims 39 to 53, WherelR,Sald njéaﬁ@f%foﬂgggfnﬁe R chefl ol B by Rla€ YR Phlera

t emper at ur e. e process o sal d evat ed
tenperature i é’%’bﬁi&*ﬁ‘ alsalmety) tagfeswylugpnum hydgte, digllylabmipuashydrge. oty m 54,
wherein sai d epgsmatyadl ok grpacadfdcaayss about 40 C to about. 70 C. 57. The
process of claimb54, wherein said elevated tenperature is about 50 Cto
about 60 C. 58. The process according to any one of clains 39 to 57,

wher ei n céhverBi prces acgadiol @ ivlathe3%Tw AP aherdin ofid Edncipg prenticodprses B33 d ani no

al cohol conpound of Formula 2-1, or salt t hereof, is about 90% or greater.
59. The process according to an ﬁHJ 083 39 to 58, wherein said

am de confbun mefésrﬁ‘ffﬂr‘g“gltoﬁ 42va Bﬁi"stgfi%e%?dd’éﬁgls of any one of
clainms 1-38. 60. A process for preparing an am no al cohol conpound of

Formul a 2214].‘ : qﬂe gocess a%écldlﬂé to%ﬂjntl SJ (l? gé,%@reh gﬁ&%&ﬂcﬁb Q&ht comprises a borane
tetrahydrofuran complex.

45, The process according to claim 39 or 40, wherein said reducing agent comprises a borane

methylsulfide complex.

46. The process according to any one of claims 39 to 43, wherein said reducing agent is provided

in molar excess relative to the amount of said amide compound of Formula 1-3.

47. The process according to any one of claims 39 to 45, wherein the molar ratio of said reducing

agent to said amide compound of Formula 1-3 is about 1:1 to about 10:1.

43. The procéss according to any one of claims 39 to 45, wherein the molar ratio of said reducing

agent to said amide compound of Formmula 1-3 is about 1:1 to about 5:1.

49, The process according to any one of claims 39 to 45, wherein the molar ratio of said reducing

agent to said amide compound of Formula 1-3 is about 3.5:1.

50. The process according to claim.39 or 40, wherein said reducing agent comprises NaBH, in the

presence of iodine.
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a)reacting a phenyl acetic acid derivative conpound of Fornmula 1-1: Lg Cl

1-1 or salt thereof,

wherein Lg is a |leaving group, with an am ne conpound

of Formula 1-2: OH 1-2 or salt thereof, in the presence of a coupling
reagent to afford an am de conpound of Fornmula 1-3 and optionally a
di hydr ooxazol e conpound of Fornula 1-4, or salt thereof: CHHC C
and b)reacting said am de conpound of Fornula 1-3 and optionally said
di hydr ooxazol e conpound of Fornula 14, or salt thereof, with a reducing
agent to &f.f orthepaicess anirdiog @ickonhdl, wboem tamdlaphticdNaliHao fdipe togpid gmide
thereof. 61. A cORRAHBERRfLRE Mibdu 10:Bi.

52.

53.

54.

55.

56.

57.

58.

59.

60.

The process according to claim 50, wherein the molar ratio of NaBH, to iodine to said amide

compound of Formula 1-3 is about 5:1:1.

The process according to claim 50, wherein the molar ratio of NaBH, to iodine to said amide

compound of Formula 1-3 is about 2.5:1:1.

" The process according to any one of claims 39 to 53, wherein said reacting is carried out at

elevated temperature.

The process of claim 54, wherein said elevated temperature is about 30 °C to about 80 °C.
The process of claim 54, wherein said elevated temperature is about 40 °C to about 70 °C.
The process of claim 54, wherein said elevated temperature is about 50 °C to about 60 °C.

The process according to any one of claims 39 to 57, wherein conversion of said amide
compound of Formula 1-3 to said amino alcohol compound of Formula 2-1, or salt thereof, is

about 90% or greater.

The process according fo any one of claims 39 to 58, wherein said amide compound of

Formula 1-3 is prepared by the process of any one of claims 1-38.

A process for preparing an amino alcohol compound of Formula 2-1:
OH

NN

Cl
2-1
or salt thereof, comprising:
a) reacting a phenylacetic acid derivative compound of Formula 1-1:

kg

Gi

1-31-4



OH Cl 1-3. 62. The compound of claim®61 that is substantially isolated.
63. A conmpound of Formula 1-4: 1-4 or salt thereof 64. The conpound of
claim63, o salt thereof, that is substantially isolated. 65. A
conposition conprising a conpound of claim®6l or 63, or salt thereof. 66.
A conposition conprising a conmpound of Fornmula 1-3 and a conpound of
Formula 1-4, or salt thereof: 1-31-4. 67.A process for preparing a
conmpound of Forrmula 3-5: NH. HC .0.5 H20 C

1-1

or salt thereof, wherein Lg is a leaving group, with an-amine compound of Fornmula 1-2:
OH

HoN \/k

1-2
or salt thereof, in the presence of a coupling reagent to afford an amide compound of Formula

1-3 and optionally a dihydrooxazole compound of Formula 1-4, or salt thereof:

OH
N \/l\ . N
] N =
/m
O Ct
cl -
1.3 14

and

b) reacting said amide compound of Formula 1-3 and optionally said dihydrooxazole
compound of Formula 1-4, or salt thereof, with a reducing agent to afford said amino alcohol

compound of Formula 2-1, or salt thereof.

61. A compound of Formula 1-3:

¢l

62. The comipound of claim €1 that is substantially isolated.

63. A compound of Formmla 1-4:

Cli

i4
or salt thereof,

64. The compound of claim 63, or salt thereof, that is substantially isolated.
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3-5 conprising: a)reacting a phenylacetic acid derivative conpound of
Formula 1-1: Lg C 1-1 or salt thereof, wherein Lg is a | eaving group,
with an am ne conpound of Forrmula 1-2: OH 1-2 or salt thereof, in the
presence of a coupling reagent to afford an am de conpound of Forrula 1-3
and optionally a di hydrooxawl e conpound of Fornula 1-4, or salt thereof:

OH 1-31-4

b)

reacting said am de conpound of Formula 1-3 and optionally

sai d di hydrooxazol e conmpound of Forrmula 1-4, or salt thereof, with a
reduci ng &fent Atanmfifioramprsigricpopakddhisin Gompbangltgfreffor nul a 2-1: Cl
2-1 or salt thereof;

66.

67.

A composition comprising a compound of Fonmula 1-3 and a compound of Formula 1-4, or

salt thereof:

Ci
1-3

OH
H\/I\ =
0 .
O Cl
14.

A process for preparing a compound of Formula 3-5:

NHe HCI:0.5 H,0

Cl

.”Hn.

3-5

comprising:

a)

reacting a pihenylacetic acid derivative compound of Formula 1-1:

Lg

Cl
1-1

or salt thereof, wherein Lg is a leaving group, with an amine compound of Formula 1-2:

OH

HZN \)\

1-2

or salt thereof, in the presence ofa coupling reagent to afford an amide compound of Formula

1-3 and optionally a dihydrooxazole compound of Formula 1-4, or salt thereof:

Cl

OH _
P N
O
0 gl
4

1-3 1
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c) reacting said am no al cohol conpound of Fornmula 2-1, or salt thereof;
with a chlorinating reagent to afford a dichloro conpound of Fornula 3-1:

cl d 3-1 or salt thereof; d) reacting said dichloro conpound of
Formula 3-1 with a cyclizing reagent to afford a 3-benzazepi ne conmpound of
Formul a 3-2: 3-2 e)contacting said 3-benzazepi ne conpound of Formul a

3-2 with L-(+)-tartaric acid to afford a tartrate salt of Formula 3-3: HO
OHCl 3-3 Oreacting said tartrate salt of Fornula 3-3 with a base to afford
the optical ly bicti wectnmspé amide ofmpPendm Fermgla4-3 andapgonally said dibydrooxazole

compound of Formula 14, or salt thereof, with a reducing agent to afford an amino alcohol

compound of Formula 2-1:
OH

H
N\/l\
2-1

Cl

or salt thereof;,

) reacting said amino alcohol compound of Formula 2-1, or salt thereof; with a

chlorinating reagent to afford a dichloro compound of Formula 3-1:
Ci

L

3-1
or salt thereof;

d) reacting said dichloro compound of Formala 3-1 with a cyclizing reagent to afford a

3-benzazepine compound of Formula 3-2:

NH
Ci
' 32

e) contacting said 3-benzazepine compound of Formula 3-2 with L-(+)-tartaric acid to

afford a tartrate salt of Formula 3-3:

O OH
OH NH
HO
Cl .
OH 0 z
= 2
3-3
f) reacting said tartrate salt of Formula 3-3 with a base to afford the optically active

compound of Formula 3-4:



conpound of Forrmula 3-4 with HCl

and reacting said optically active
to afford said conpound of Formula 3-5.

NH

Ci

“Hu._

34

and
reacting said optically active compound of Formula 3-4 with HCI to afford said

g)
compound of Formula 3-5.
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