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A NOVEL PROCESS FOR THE PREPARATI ONOF
3- AM NO- PENTAN- 1, 5-DI OL Rheunatoid arthritis (RA) is a

wayasamg2 di sease of unknown etiol ogy that ocCRCEHEP2008/057072

predom nantly in women. The prqgressive joint

destruction associated with RA'is nediated by a

conplex inflanmmatory tissue called pannus that is

conposed of macrophages, fibroblasts, synoviocytes,

and bl ood vessels. Secreted proteins called cytokines

control the formation and function of pannus. Specific

cytokines that are believed to play a role in
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and IL-6. P38a MARK is an enzyne inportant to the

intracel lul ar signaling pathway for the generation of

TNFa and IL-1b. Miultiple extracellular stinmnuli
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osnotic qr .heat shock, and pro-inflammtory cytokines. .
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ACHIauAt b9Na Oborhflex RAAARATaRIMRY1iGaYS@3cOOpdhnus that is composed of

transcriptional and translation nodul ati on of gene )

BrpogBagesn fibroblagsa synqvieqgtash and j dogsbvpssels) | Seeppled angteins called
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neutral i ze pro-inflamatory cytokines (tunmbr necrosis

batved te phily aawleT MFaediating tteeinflemkiatiof b RA BiclutevENbedh-18, and
hgmn to reduce the nunber of swollen and tender

jornts and to retard the destruction of joint tissue.

P38 inhibitors of

P38a MARK is an enzyme important to the intracellular signaling pathway for the

generation of TNFa and IL-1b. Multiple extracellular stimuli including stress signals
such as lipopolysaccharide, osmotic or heat shock, and pro-inflammatory cytokines such
as TNFa, IL-16 stimulate the P38 pathway. Activation of the P38a pathway causes both
transcriptional and translation modulation of gene expression of TNFa, IL-18 that is both

cell type and signal specific.

Biological agents that selectively neutralize pro-inflammatory cytokines (tumor necrosis
factor such as TNFa and interleukin [IL]-18) have been shown to reduce the number of
swollen and tender joints and to retard the destruction of joint tissue. P38 inhibitors of
the pyridinylimadazole class block the destruction of joint tissue and the production of
the TNFa and IL-18 in monocytes and in animal models of arthritis. Currently, there are
no marketed, orally active, safe and effective agents that act primarily to inhibit TNFa or
IL-18. 6-(2, 4-difluorophenoxy)-2-[3-hydroxy-1-(2-hydroxyethyl)-propylamino]-8-
methyl-8H-pyrido[2,3-d]pyrimidine-7-one (1) is being developed as an oral agent that
will suppress IL-18, TNFa, and related cytokine production, with the potential to provide

increased safety and efficacy compared to the current standard oral therapies for RA.

International patent publications; WO 02/18379 (A2), WO 01/29401 (A1), and WO
02/064594 (A2) and U.S. Patent Application Publication 2005/0107408 (A1) disclose
methods for the preparation of  6-(2,4-difluorophenoxy)-2-[3-hydroxy-1-(2-
hydroxyethyl)-propylamino]-8-methyl-8H-pyrido[2,3-d]pyrimidine-7-one (1) and its use

for the treatment of P38 mediated disorders.
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C1oHaoF,N,O, (MW 406.39)
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One of the key intermediates for preparing compound (1) is 3-amino-pentan-1,5-diol (2).
Several synthetic routes for preparing intermediate (2) have been disclosed in the
literature (Helvetica Chimica Acta, vol. 8, page 2145-2155 (1964), and in
PCT/EP2007/063835.  These synthetic routes have the shortcomings of high
manufacturing costs, environmental impact, and technical difficulties for commercial

scale manufacturing.

In the literature method (Helvetica Chimica Acta, vol. 8, page 2145-2155 (1964)) the 3-
amino-pentan-1,5-diol (2) (shown in Scheme 2) is prepared via the lithium aluminum

hydride (LAH) reduction of unprotected diethyl-3-amino-glutarate HCI salt (4).
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Another process for the production of 3-amino-pentan-1,5-diol (2) is described in
PCT/EP2007/063835 and shown in Scheme 3.

Scheme 3
TBAB, THF NaBH,, MeOH NH Hlpd(OH),  yo~A0on
THF -
Meo P Aowe M504 IPA ™ oo ANA A one Ho OH . .
3-amino-pentan-1,5-diol
3-N-benzylamino-pentan-1,5-diol (2)

dimethyl-3-benzylenamino-glutarate  dimethyl-3-N-benzylamino-glutarate

) CoH,,NO, (MW 119.16)
C,H,oNO, (MW 209.29)

(5) (6)
C,4H7NO, (MW 263.30) C,4H,gNO, (MW 265.31)
pTsOH.H,0O
SOH CH,Cl,, THF | NaOH, CH,CI)
p-toluene sulfonic acid (pTsOH)
NH.pTsOH
HO OH
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isolate tosylate salt

Reduction of de-benzylated dimethyl-3-N-benzylamino-glutarate (6) followed by
aqueous workup results in poor recovery of 3-amino-pentan-1,5-diol (2). Very good
recovery of 3-N-benzylamino-petan-1,5-diol (7) achieved from the aqueous workup after
the reduction of dimethyl-3-N-benzylamino-glutarate (6). The 3-N-benzylamino-petan-

1,5-diol (7) is not soluble in water hence the extraction from the aluminum salts is quite
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Anot her process for the production of
3-am no-pentan-1,5-diol (2) is described in

WEANBEFA2007/ 063835 and shown in Schene 3. ScheP&I/BP2088/a57072

iol 119 16) p-toluene sulfonic , acid (pTsOH) NH pTsCH
HQ C}iisolate tosylate sal t 16 Reduction of
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process.  An alternative method employs a toluene solution of sodium bis(2-
methoxyethoxy) aluminum hydride (vitride), an easily scalable reducing agent. The
recovery of the benzyl protected 3-N-benzyl-amino-pentane-1,5-diol (7) from the
aluminum salts after vitride reduction requires multiple, e.g. five or six, extractions with
dichloromethane solvent. Formation of a crystalline tosylate salt of the aminodiol
climinates the need for distillation. This process, starting from dimethyl-3-N-

benzylamino-glutarate (6), has an overall yield of 69%.

The present invention provides a novel method for preparing a key intermediate, 3-
amino-pentan-1,5-diol  (2), which is wuseful for the preparation of 6-(2,4-
difluorophenoxy)-2-[3-hydroxy-1-(2-hydroxyethyl)-propylamino]-8-methyl-8H-

pyrido[2,3-d]pyrimidine-7-one (1) that is being investigated as a MAP-kinase inhibitor

for use 1n the treatment of rheumatoid arthritis.

The 3-amino-pentan-1,5-diol (2) is synthesized in two isolated steps (four chemical
reactions) starting from readily available inexpensive dimethylacetone-1,3-dicarboxylate
(8). The key reactions are the reduction of dimethyl-3-amino-N-Boc-glutarate (10) (tert-
butoxycarbonyl = Boc) using sodium borohydride (Boc protecting group accelerates the
rate of ester reduction significantly) and the combined deprotection of the Boc group and
purification of the 3-amino-pentan-1,5-diol (2) with one single chemical operation using
acidic resin. The Amberlyst polymer based ion exchange resin involves mostly the use of
functionalized styrene divinylbenzene copolymer with different surface properties and
porosities. The functional group is generally of the sulphuric acid type. These resins are
supplied as gellular or macroreticular spherical beads. Examples of commercial acidic

resin are Amberlite IR-120, Amberlyst 15, Amberlite FPC22H, and AmberliteFPC23H.

The use of the acidic resin eliminates the need for an aqueous workup in the last step and

provides 3-amino-pentan-1,5-diol (2) in high yield and good quality. The overall yield
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O O
0 0 O e} NH, O Y
/U\/U\)L NH,HCO, 2 H,/Raney Ni (30 - 200 psi) O NH O
MeO OMe —_—> w - W
MeO OMe
(BOC),0 MeO OMe
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Me-THF/ MeOH, RT L —

Dimethylacetone-1,3-dicarboxylate (8) Dimethyl-3-enamino-glutarate (9) Dimethyl-3-amino-N-Boc-glutarate (10)

15

C,H, 05 (MW 174.15) C/HNO, (MW 173.17) CoHyNOg (MW: 275.18)

Step D Me-THF
NaBH,/MeOH

-

Step E 0._.0
NH,
/\)\/\ 1) Amberiite FPC 22H resin NH
HO OH - /\)\/\
HO OH
2) NHyMeOH

3-amino-N-Boc-pentan-1,5-diol (11)

3-amino-pentan-1,5-diol (2) C.H, NO, (MW: 219.18)
10021 4 . .

C.HGNC, (MW: 119.16)

The intermediate dimethyl-3-amino-N-Boc-glutarate (10) can be prepared in two steps
starting from inexpensive dimethylacetone-1,3-dicarboxylate (8) in accordance with
Scheme 5. First, the intermediate dimethyl-3-enamino-glutarate (9) is obtained by
treating the dimethylacetone-1,3-dicarboxylate (8) with ammonium hydrogen carbonate
in MeOH or Me-THF solvents (Step A). 2-Methyltertrahydrofuran (Me-THF) is an
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H,/ Raney Ni (10-15% wt/wt) 0. .0
O NH

o O BOC),0/Me-THF
i IS J< oo T 070
S +
MeO OMe - MeO OMe

(30 - 200 psi) & 80°C, 4-6 hrs

dimethyl-3-enamino-glutarate (9) di-tert-butyl dicarbonate dimethvl-3-amino-N-Boc-
yl-3-amino-N-Boc-glutarate (10)
C,H;NO, (MW 173.17) C1oH1505 (MW 218.25) C,,H,,NO, (MW 275.18)

The intermediate dimethyl-3-amino-N-Boc-glutarate (10) can be reduced with sodium
15 borohydride to 3-amino-N-Boc-pentan-1,5-diol (11), which is then isolated after aqueous
workup (Step D).
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the facile reduction of the
di nmet hyl - 3-am no-i V-i ?oc-glutarate (10) with a safe
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borohydri de. The process of the invention can be

depi cted by Schene 4 : 10 Sche 4 Step A Step B& CO
O O NHAHCO3 O NH2 O H2/ Ra%gy Ni (30 - 200 psi) 3/4NNHH
O MeO - QOw, (BOC) 20 MO P P MeOH, RT AJKA Owe

Di net hyl ac e-1 ,3-d icarboxylate (8)

D net hyl -03- enam no-glutarate (9)

Di met hyl - 3¥am no- N- boc- gl utarate (10) C7H109E¢?MN 174

15) Cril 1 AMNIT 17?) NabRHRedINOG (MNV 275 18H Step D

I\/E-THFJI\\Ia/BHQ/)UEO—I 3-am_nQ-_N£-1%Qc-_p.ent an- oS4 6a1)

3- dhfhopent an- 1°M8-d i ol gyHF

dimethyl-3-amino-N-Boc-glutarate (10) 3-amino-N-Boc-pentan-1, 5-diol (11)
C1,HyNOg (MW: 275.18) C,oH,NO, (MW: 219.18)

Finally, deprotection of the N-tert-butoxycarbonyl group and purification of the desired
3-amino-pentan-1,5-diol (2) is possible by refluxing the 3-amino-N-Boc-pentan-1,5-diol
(11) with a strong acidic resin, and the desired aminodiol (2) is released from the resin by

treating the resin with 7N aqueous ammonium hydroxide solution (Step E).

O
NH

H 2
NH Amberlite FPC22H NH; in MeOH /\)\/\
/\)\/\ - = HO OH
HO OH Me-THF, 75 °C 4°C to RT

3-4 hours

Step E

O

3-amino-N-Boc-pentan-1,5-diol (11) 3-amino-pentan-1,5-diol (2)

C1oHo4NO, (MW: 219.18) CsHy3NO, (MW: 119.16)

Examples

In accordance with the present invention, the following examples are provided to
illustrate preparation of the key intermediate (2), which is useful for the preparation of 6-
(2,4-difluorophenoxy)-2-[3-hydroxy-1-(2-hydroxyethyl)-propylamino]-8-methyl-8H-
pyrido[2,3-d]pyrimidine-7-one (1).
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i nternmedi ate di net hyl - 3-am no-i V-Boc-gl utarate (10)
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with 15 Schene 5. First, the internedi ate

di net hyl - 3- enam no- gl ut ar a#ea%%%e jds obt ai ned by

treating the dinethylaceto 2P 4 car boxyl ate (8)

wi t h ammoni um hydr ogen carbonate in MeOH or Me-THF

Rehatontof d(rbtthpladdton21 Metituybdxstdte 68) wdthofrmnhamiufiMiearbbijate (Step A)
is anaprotic ether solvent that, while being a strong

Lewis base like THF, is only partially mscible with

water. Me-THF is a conmercially avail abl e sol vent that

is produced fromrenewabl e resoustges. The properties

of Me-THF place it between tet rNg@m)(c% of uran and dojet hMZI 0

et her i n pol yent polarity and Lew $°*base strengt

( g Resear ch & 5Devetoprent VoMeO11] OMe
page 156 (2007). Schenme 5 Steye-AiRAVMEH O NH, O NH HCO,

Dimethylacetone-1,3-dicarboxlate (8) dimethyl-3-enamino-glutarate (9)
C,H,,05 (MW 174.15) C,H,,NO, (MW 173.17)

A 2L, four-necked, round bottom flask, equipped with a mechanical stirrer, thermocouple
and nitrogen inlet/bubbler was charged with 60 ml of Me-THF, 73.6 g of ammonium
hydrogen carbonate, and 80.0 g of dimethylacetone-1,3-dicarboxylate (8) in 180 ml of
MeOH. The reaction was stirred at 20 °C for 18 hrs. The progress of the reaction was

10 monitored by gas chromatography. At the end of reaction completion (< 1% starting
material), the solids were filtered, MeOH was distilled at atmospheric pressure, and the
step A product (9) (dimethyl-3-enamino-glutarate) in Me-THF was directly taken into
next step (B/C). The gas chromatography showed 98% of (9).

15 Example 2

Raney Ni reduction of enamino-diester (9) followed by protection with di-terz-butyl
dicarbonate (Step B/C)
Step B/C
H,/ Raney Ni (10-15% wt/wt) 0._.0
o NH, O )OJ\ )OJ\ J< (BOC),0/Me-THF I
Meowom ¥ /JVO 0" "o - MeOWOMe
(30 - 200 psi) & 85 °C, 4-6 hrs
dimethyl-3-enamino-glutarate (9) di-tert-butyl dicarbonate dimethyl-3-amino-N-Boc-glutarate (10)
C,H,;NO, (MW 173.17) C1oH505 (MW 218.25) C1,Hy4NOg (MW 275.18)
20

A 1L autoclave, equipped with a mechanical stirrer, thermocouple, nitrogen, and

hydrogen inlet was charged with 220 ml of Me-THF solution containing 80 g of
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MeO OVc MeO Ove Me- THF/ MeCH Di net hyl acet one- 1
, 3-di carboxlate (8) D nethy-3-enam no-glutarate (9)

WEIHS0BIY MV 174. 1 5) C7HL 1INO4 (MW 173.1 7) APCHEPIH0%/057072

reducti on of dinethyl-3-enaniqg;glutarate (9) foll owed
by protection of the 10 free am ne can be achi eved

TR TG G RS R 1 e
@S;ﬁdlveﬂ 810(20 g rﬁl d)‘lﬂ MedT et lmyd 83)- @Mnﬁpﬂﬁgengﬂi@r Wiokel 9The reaction

di.-tert-but bon te dlneth
[AXtpGe g &t%ﬁ%.tae (t )L %:mfwfr\m @W@ﬁ@gar ycugippigdgld for 5

MW, 18h Bdacet 2hkh Jv&@re(swzga 30 208si Bﬁfbgeﬁtaﬁﬂ 'Tﬁﬂi #r6 minutes.

di met hyl - 3-am no-i V-i ?0c-gl utarate (10) can be reduced
Whe MasigaY RiFFPEEN W%W?@fqua‘ie@ ghree more times. The reaction was left under

.gacﬁp}n? g”(lj"hea ][e%gﬁmp &AL %‘Pesguézeg'&k\?l%hléo %b i h drﬁé%\ and held for 5

I SO ter agueous wor tep D). dlnet
mioxey, {Stoval byt arledtse of bYrogemmo ilA@sLpreSare. pﬂrﬁ laly'd-rdgen purge was

RS il MBIy, oot 0y v iap Tohgieeh 26" fod Bihyarogen

pésdued, tand) ticopy @ nboRYca@d O Wph@Ntc pekctibn tatpeedtuefreddied 85 °C, the
desi red 3-am no-penta i s possible b

y
Heprassyra qusr?émeteénb%weqr\ﬁ%oég%emew the gedghipp Was Strred at a rate of
500 rpm. The reaction was held at 85 °C / between 30 - 200 psi H,. If you are running

the reaction at 30 psi H, pressure the reaction requires degassing one time with hydrogen
after 3 hrs. After 6 hrs the batch was cooled to a temperature of 40 °C and H, pressure
was released. The reaction product was sampled and the reaction monitored by gas
chromatography (<1% starting material). The reaction was cooled to 20 °C, filtered
through celite, and the organic filtrate collected. The organic layer containing the desired

dimethyl-3-amino-N-Boc-glutarate (10) was directly carried forward into the next step.

Example 3

Sodium borohydride reduction of dimethyl-3-amino-N-Boc-glutarate (10) and formation

of 3-amino-N-Boc-pentan-1,5-diol (11)

Y "
O NH O NaBH,/MeOH /\)Ni/\
MeO/U\/UJ\OMe HO OH

Me-THF

Y

dimethyl-3-amino-N-Boc-glutarate (10) 3-amino-N-Boc-pentan-1,5-diol (11)
C,,F ;NOg (MW: 275.18) C,H,NO, (MW: 219.18)

A 2L, four-necked, round bottom flask, equipped with a mechanical stirrer,
thermocouple, addition funnel and nitrogen inlet/bubbler was charged with 117.6 g
dimethyl-3-amino-N-Boc-glutarate (10) in Me-THF solution (34 wt% in Me-THF) and



(11) with a strong acidic resin, and the desired
am nodiol (2) is released fromthe resin by treating

W@ b@snswdn with 7N aqueous anmoni um hydr oxi de BOI/EP10081057072
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(Step E). 3-4 hours 3-am no-A/-b oc-pentan-1 ,5-diol
(11) 3-am no-pentan-1 ,5-di ol { ) 10H2 1NO4 (I\/W 2

i1 SH R Wit SnDIRRT 8 TSR, ahvarous

Mechandedilited mWithuoral Blcpriap Wa@tslldwﬂy@ﬂd&&&) theyeaction. The reaction
‘Ef?ﬁpglrrartrgr%Iv&?atserna(n%t)ame%etweeh%SQ%Ef Lci|60f°%rth}omeghg&te[ﬁg arl(?(htlon After the
iddidorlithd bAEIORAS ﬁ@mya)t adeiBerBdEE 8KY5 Pe ( ThB e @Yyt Y Iréactlon was

propyl am no] - 8- net hyl - 8Hpyri do[ 2, 3-d] pyrim di ne-7-0
meynuteed pyl MR RéBe tragHow vas complete in 3 hrs (<0.5% of SM) based on the

fviret iyl apeko s Fahe isag ﬁ@ﬁéﬁg\&xﬁw ﬁ)hélh oo IR Bt was reverse

bonat e acetone-1
qﬂ%ndh@hmlmxlva&'sel Qcﬁl)amlmgdflﬁyhl-@f \eatamnn@) ur, lfoli(mat(bbf @yldition of 30

PG SNALBaYe! fdisfi? BET Pt ¢ Pad “eid et YiSton pr went down

freehiaindocial. Biidl drp@ic phefse lcomamify the Avgradi I-1FBANV-Boc- pentan—l 5-diol

'@P ) %%%S%ba?éé%e,%?ooé q’f&‘ﬁé{ﬂ%ﬂ? tﬁ?ﬂ‘%g&@ hégprg?ectm and piification
gblv;(et hyl acet one-1, 3-dicarboxylate (8) in 180 m of

Example 4

Deprotection and purification of 3-amino-N-Boc-pentan-1,5-diol (11) and the formation

@) 0]
Y , NH,
NH Amberlite FPC22H NH; in MeOH /\)\/\
/\)\/\ - > HO OH
HO OH Me-THF, 75 °C 49C to RT

3-4 hours

of 3-amino-pentan-1,5-diol (2)

3-amino-pentan-1,5-diol (2)
CyHsNO, (MW: 119.16)

3-amino-N-Boc-pentan-1,5-diol (11)
C,o 154NO, (MW: 219.18)

A 1L, four-necked, round bottom flask, equipped with a mechanical stirrer,
thermocouple, addition funnel and nitrogen inlet/bubbler was charged with 150.0 ml of
3-amino-N-Boc-pentan-1,5-diol (11) solution and 96.0 g of Amberlite FPC22H ion
exchange resin. The reaction was heated to 75 °C (batch temp), and the reaction was
held at 75 °C. The progress of the reaction was monitored by Gas chromatography (GC).
The deprotection was complete in 4 hrs (< 1% SM) based of GC. The batch was cooled
down to 20 °C and filtered to collect the resin. The resin was rinsed with 50 ml of
methanol. The resin was transferred to a separate 1L reactor, which was charged with
pre-cooled (4 °C) 150 ml of 7N ammonia methanol solution [made from bubbling

ammonia into methanol at 0 °C]. The addition was exothermic; and therefore, the



MeOH. The reaction was stirred at 20 OC for 18 hrs.
The progress of the reaction was 0 nonitored by gas

W@ boosirsmoeyyr aphy. At the end of reaction conpl eRCTRPZ088/057072

1% starting material), the sol{ds were filtered, MeOH
was distilled at atnospheric pressure, and the step A

duct (9) (dimethyl ;3- enam no- gl ut
RSty B v BrRoRP LR (it TR gl Warmed to
wlonoteatpogtap R T hodwit @wmfw(sgl)eld & 28X arfpt & uRadby biich was

t
FRGHEVADIR oS BR B8 lRRLRE philont Pocl A otinine Brdis
s¢mpaynd ce%ctwepﬁra(e&o T QEOINPK{RCLRIGHOCRSS WaS e%pﬁ@@d with
Hlemahbiyd arﬁm@ﬂi@%id@%ln{?“@() 316 f7N) arfino hidrhet RaHoY bolution. To remove

I car honat met h no- L/ - boc- I utara 10)
SRR PP s B DR RE S AT g Gt bed of
edtb@etdive(30egrump pechrbo: lona mvhcbleamvaaieh&l)i Themethanol was distilled
é&ha?%lg%ﬁﬁifeg?u@%{ %&I&n Hth Pl sllrg% gc 1 I?—tl g‘g@lél &5‘%{ 9&0}?, overall

of di net hyl - 3-enam no-glutarate (9), 96 O g of
di -tert-buty\ dicarbonate [BoC O 1.1 equiV]



di ssolved in 120.0 mM of Me-THF, and 8.0 g of sponge
Raney Nickel. The reaction m xture was stirred and

WO b@s/151982 r eact or was pl aced under vacuum and P&I/EP$008/057072
5 minutes. The reactor then was, pressurized to 20 psi
nitrogen and held for 5 m nutes. The vacuuni nitrogen
cycle was repeated three rmrﬁaltnilsrres. The reacti on was
| eft under vacuum The reactiomrmr was pressurized
bet ween 20 - 100 psi hydrogen and held for 5 m nutes,
fol | oped r '
The. hydrSoss oL posc ey PRIty - BaingRi208 difTgrac (10).
reaction was then |left between 20 - 100 psi hydrogen
pressure, and the reacti s heated. Wen the
reaction tenperature reachgd 8 0C, the H pressure was
adj usted between 30 - 200 ps\ifand the reaction was
stirred at a rate of 500 pmnHThe reacti on was hel d at
85 0C / between 30 - 200Jpsi \H2JIf you are running
the reaction at 30 psMe®2 Pt esSur @Mepgyyr eact i on
requi.res degassing one tine with hydrogen after 3 hrs.
MRS hrs the batch was cooled to a tenperature of

5 40 0C and H2 pressure was rel eased. The reaction
product was sanpled and the reaction nonitored by gas
ehRenat Bigkelphgudtion % ¢ campowygl ofefoemnillally). The reacti on
was cooled to 20 0C, filtered through celite, and the
organic filtrate collected. The organic | ayer
containing the desired O NH, O

di met hyl - 3- ani no- i V-i’\;W (10) was directly
carried forward into next ep.OI\E@Brple 3
10 in McOH or Me-THF; and

b) In-situ protection of the amine intermediate with di-terz-butyl dicarbonate in MeOH

or Me-THF solvent to form the compound of formula (10)

OYO
0 NH O

Meow

OMe (10)

15

2. The process of claim 1, wherein the compound of formula (9)

NH, O

O
MeOwOMe

®

20 1is prepared by the process comprising treating a compound of formula (8)

O 0o 0
MeO/U\/U\)]\OMe

®
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Sodi um bor ohydri de reduction of dinethyl-3-am no- V-
oc-glutarate (10) and fornmati on of 3-am no-V-

W@eoopasmoan- 1, 5-di ol (11) di et hyl - 3-am no- PCT/EP2008/057072

L/-Boc-glutarate (10) 3-am no_—H_—Soc- pentan-1 , 5-di ol
(1 1) C12 2 1INO6 (MN 275. 18) Cif H2 1INO4 (MN 2
19.18) A 2L, four-necked, round bottom fl ask, equi pped
with a mechanical stirrer, thernocouple, addition

{vith Aelma@tign miytifogge Barbomagd InoubOHesr MeSTHIhar ged wit h
117.6 g dinethyl -3-am no- -5o0c-glutarate (10) in

Me- THF solution (34 wt%in Me-THF) andwith 16.5 g of
sodi um bor ohydride. After heating to 55 0C, 26.7 nml of
anhydrous Met hanol diluted with 100 m M- THF was

sl owl §- atideeresoion PecraEng & compourdeoffematls 6H)t enper at ur e
was mai nt ai ned between 55 0C apd 60 OC t hroughout the
addition. After the additi on,\Ebce batch was held at a
tenperature of 55 0C. The process of the reaction was
noni tored by NVR The reacpﬁg was conplete in 3 hrs
(<0.5% of SM based on the NVMR The excess borane was
quenched with 20 M of acetofie. The batch was reverse
gquenched into a vesselHO t atNQi &F,FFS m of water at
60 0C, followed by addition of 30 mi(1d) 3N HO over a
period of 1 hour. During acid addition, the reaction
pH went down from 14 to 11. The organi ¢ phase
eienbdium bugohyueidd esductan 8f @anompound-oBdernpdnldn- | , 5- di ol
(11) was separated at 60 OC and directly taken into
the next deprotection and purification step.

OYO
0 NH O

Meow

OMe (10)

in THF or Me-THF solvents.

4. The process of claim 3, wherein the compound of formula (10)

is prepared by the process comprising
a) Raney Nickel reduction of a compound of formula (9)

0O NH, O

2
MeOwOMe

®
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Exanpl e 4 Deprotection and purification of 3-am no-
V-i?0>pentan- | ,5-diol (11) and the formation of

wW@22@aisio9pent an-1, 5-diol (2) 3 hours PCT/EP2008/057072

3-am no-L/-Boc-pentan-1 ,5-di _oh (11) 3-am no-pentan-1
,5-diol (2) CSHI3NO2 (MA 119, 16) CLO H2 1INO4 (MA 2
19.1 8) A lL, four-necked, round bottom fl ask,

equi pped with a nechanical stirrer, thernocouple,
addicOHosr NI, aaddd ni t rogen i nl et/ bubbl er was char ged
with 150.0 m of 3-am no-V-i?oc-pentan- | ,5-diol (11)
solution and 96.0 g of Anberlite FPC22H i on exchange

bEIhRitu PrBcsRAC A0 awdfe ReIefiatOwilR dRferf-BaYFBich®ORte in McOH
and the reaction was held at 75 0C. The progress of

ohiler HAE solyent v forrohe compenngyofdagnus (bt ogr aphy (GO) .
The deprotection was conplete in 4 hrs (< 1% SM based
of GC. The batch was cool el down to 20 OC and filtered
to collect the resin. The fesin was rinsed with 50 m
of nmethanol. The resin wasO sferred to a separate
IL reactor, which was chargefl with pre-cooled (4 00
150 ml of 7N ammoni a net@andiHsdl ution [ nade from
bubbl i ng ammoni a into apa| 0 0C]. The addition
was exothernic; and MRErefdre,” t héidd hiegyol i ¢ ammoni a
was added very slowy to the resin. The reaction was
warned to

5. The process of claim 4, wherein the compound of formula (9)

O NH, O

Z
MeO OMe )

is prepared by the process comprising treating a compound of formula (8)

) ) )

MeO/ﬂ\V/ﬂ\v/ﬂ\OMe

®
with ammonium hydrogen carbonate in MeOH or Me-THF.

6. A process for the preparation of a compound of formula (2)

/\)\2/\
HO OH

09

Comprising
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roomtenperature (RT), and the reaction was held at 20
OC for an hour. The batch was filtered, with the resin

wWa@edstisiworet hanol i ¢ anmoni a sol uti on cont ai ni NBCT/AR2008/057072

desi red conpound col | ected sepgggtely. The resin
extraction process was repeated with nmethanolic

nnnn e u

E0T ot PERORESy B2 7B o Riand e REPaReT  RERRNR ofdgrmuta 1
nmet hanolic solution was filtered through a bed of
carbon/celite (30 grans of ca n: one inch bed over
celite). The nethanol was distilled at atnospheric

pressure to obtain the desi 3- am no- pent an-1, 5-di ol

(2) in 89% overall C ains 1. one- pot process for

preparing dinmethyl- 3-am no-|V-i?oc-glutarate (10).
conprising a) Raney MHd(T\JJTum?T@mIRF a conpound of
formula (9) in MeOH or Me-THF;, and bS n-situ

protection of the amne internediate with

di-tert-buty{ dicarbonate in MeCH or Me-THF sol vent to
formthe conpound of fornula (10) 2. The process of

6y abfMixdin VW‘@L{ %hnactich@ e AAPRUPE]Othe ALahA pb@In1S-diol formula (2),
preparedg process conprising treating a conpound

vhereoy the 93111(089110 bis(bogndtothxygsirth aadmoni um hydr ogen

carbonate in MeCH or Me-THF. > 3. A process for

preparing a conpound of fornmula (11)

b) In-situ purification of the compound of formula (2) by cleaning the resin with

MeOH and releasing the resin bound 3-amino-pentan-1,5-diol (2) by treating the resin

with 7N aqueous ammonia hydroxide solution in MeOH.

7. The process of claim 6, wherein the acidic resin is selected from the group
consisting of Amberlite IR-120, Amberlyst 15, Amberlite FPC22H, and
AmberliteFPC23H.

8. The process of claim 6, wherein the compound of formula (11)

N
T

oA

OH (11)

is prepared via sodium borohydride reduction of a compound of formula (10)

OYO
(0] NH O
Meow

OMe (10)
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vi a sodi um borohydride reduction of a conpound of
formula (10) in THF or Me-THF solvents. 4. The process

wW@toosiizwom 3, wherein the conmpound of fornula (BO)EP208/057072

prepared by the process conprjﬁipg a) Raney N cke
reduction of a conmpound of formula (9) (9)in MeOH or

) situ protection of the am ne
h@¥ ﬁeg? fHF Obﬁnt -tert-buty{ dicarbonate in MeOH or
Me- THF sol vent to formthe conpound of forrmula (10) 5.
The process of claim4, wherein the conpound of
formula (9) is prepared by the process conprising
treat hNYTRe HOERQWAEIanh &f \%éﬂéln&hé 83 '_Ednhﬁ ATHRR 14 (10)
hydr ogen carbonate in MeOH or . A process for
the preparation of a conpoynd of formula (2)
Conprisinga) Deprotectio the te/t-butoxycarbonyl
group froma conmpound of fo a (11) by refluxing
with an acidic resin to yieﬁ%yihe
3-am no-pentan-1,5-diol formiiaq2), wherein the
am no-diol is bound to t LBSI and b) In-situ
purification of the cYifpound of fEMhI® (2) by
cleaning the resin with MeOH and rel easing the resin
bound 3-am no-pentan-1,5-diol (2) by treating the
[s@®épared by the process comprising

a) Raney Nickel reduction of a compound of formula (9)

MeO OMe )

in MeOH or Me-THF; and

b) In-situ protection of the amine intermediate with di-tert-butyl dicarbonate in MeOH

or Me-THF solvent to form the compound of formula (10)

10. The process of claim 9, wherein the compound of formula (9)

NH, O

J\A)LOMG



wi th 7N aqueous anmoni a hydroxi de solution in MeOH 7.

The process of claim6, wherein the acidic resinis
waelosaswe2 f rom t he group consi sting of Anber| i BET/EP2008/057072

I R-120, Anberlyst 15, Anberlite FPC22H, and

AnberliteFPC23H 8 The process of claim6, wherein

ar e

boT A Rabe PRt o B eghd o ShEREH R R Er 28 ) o

THF or Me-THF solvents. 9. The process of claim 8,

wherein the conmpound of formula (10) is prepared by

t he process conpri sing ckel reduction of a

compound of formula (9) Me- THF;, and b)

In-situ protection dMe@he irﬂQMﬁqﬁ%ate\Mth

di -tert-buty\ dicarbonate in MeOH or HF sol vent to

formthe conpound of fornula (10) 10. The process of

o sni 51 Bholeh BESRMERMOGOR oL YIE2, (9) 91 °

prep are rocess conprising treating a conmpound

of fornula (8) mnth annnnlun1hydrogen carbonate in

MeCOH or Me- THF.

X%



