WO 03/ 048104 PCT/ US02/ 38403 METHODS FOR PREPARI NG O DESMETHYLVENLAFAXI NE
This invention relates to nethods for preparing O-desnethylvenlafaxine. 5
BACKGROUN 0GR/0¥8184 | NVENTI ON O- desnet hyl venl af axi ne is a majcwuswessdos! ite of
venl af axi ne. Methods to make O desnet hyl venl af axi ne are described in U S
Pat ent No. 4,535,186. This nethod uses benzyl bl ocking groups leading to
relatively Iom/throughput 10 A process of maki ng 0 desnet hyl venl af axi ne is
al so described in \\ ed to react
wi t h di phenyl pho 7 Y i pty+ lithiumin THE
t o di phenyi phosphine in THE bel ow 0C) at refl ux for an overni ght peri od.
The yield was orte 73. 8% rthernor 15 .t he t hod i nvol ved
extraction steggg"ﬁﬁa W?ﬁﬁﬁ?%FUEe¢%P%ﬁ¥8“%?"@%ﬁV% meﬂwe&$%§%%t i nvention
provi des a process of naklng 0- desnet hyl venl af axine which is both tinme and
materi al ef OF THE I NVENTION I n accordance wth the

presen e hod of making 0- desnet hyl venl af axi ne
conprising the steps of derret hyI ating a conpound of Fornula | to provide a

e o g5 25 S o S o @ O,
I I Schemenake- Q-daEmeBYI4BIAt4iINeCAVeUSeR B84 03 U.S. Patent No. 4,535,186. This
method uses benzyl blocking groups leading to relatively low throughput.
10
A process of making O-desmethylvenlafaxine is also described in WO
00/59851 in which venlafaxine is allowed to react with diphenyl phosphide in THF
(generated by adding n-butyl lithium in THF to diphenylphosphine in THF below 0°C)
at reflux for an overnight period. The yield was reported to be 73.8%. Furthermore,
15  the method involved extraction steps involving large volumes of solvent.

The present invention provides a process of making O-desmethylvenlafaxine
which is both time and material efficient.

20 DESCRIPTION OF THE INVENTION

In accordance with the present invention is provided a method of making O-
desmethylvenlafaxine comprising the steps of demethylating a compound of Formula |
to provide a compound of Formula Il as described in Scheme |.
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As described in Schene | the starting material, venlafaxine (Formula I), is
denet hyl at ed. Venl af axi ne may be prepared in accordance wi th procedures
known i n wohss/asto4such as described in U S. Patent No. 4, 3853/UR6/384631 n
accordance with the present invention, denethylation is perforned using a
hi gh nol ecul ar wei ght al kane, arene, or arylal kyl thiolate anion, such as
straight or branched chain al kane thiolate anions having 8 to 20 carbon

atons, nono or ene t | at e,.ani ons. havi arpan at ons,
or nono or bi c@‘ﬁlqc%c%\tP‘%ﬂ n Egihem%ﬂ ?i’iaéi'%i"ﬁgr'gﬂ 'ﬂ%a’f'n?gﬁirf’“g%rj)gdﬁ at ons
in the presasibglatdd. a\/epﬂ&fbklﬁe afayderpépared th ao:dovmtce wihtprocealuteg, knawhase such
as an al kgxi de c tF; Qs E ched chain al kyl group of
fromltoﬁ% ﬁ%adt ﬁbi pﬁ%’gﬁ?‘f g&% erate the thiolate anion.
Preferably the a|lphatIC th| ol has from 10 to 20 carbon atons and nost 15
preferably the aliph ﬁ‘ﬁt tRy i s
prefer%bl y behz%aél(’é)ﬁ Clg &.tphfﬂhgréﬁeﬂf%%\ﬁ o Fﬁieyﬁlﬁgﬁg Pgﬁ%b‘% era r%]

cc-t ol uenbighirodlecular weaight IaUKIan@.tafamtdﬂ wlalwmml@tee@mn,,swh@satmht@é is

pref erabl y..a.) oney lﬁllaﬁ%ﬁé%olla |onsOr{ vih @t@%@%‘é%ﬂ t&‘gs,gﬁé’rfﬁsor(ﬁcﬂ:hc
met hoxi de, et foxi de and T he suc S I um et hoxi sodi um

met hy| at earesedihipiatereariensohayieg | 6 h&0 gerkasnatoyms, mr em@'ﬁ%lﬂrwfélci*@éfﬁﬁllwll c or
ethereal  gliq8MnicHs Héosﬁgwet% ’ii‘%ér%@ﬁ ,atorﬁ@%w rddeRESHRR p/romﬁoabgmﬂel

et hyl ene gl ycol or ether” of ){1 ene glycol. Ethers of 25 e Iene egcoI
i nci ude, Belvendr eoﬁBQV‘EI"Vn?Pé%P wp %%tmﬁuéﬁ@dammﬂs%ﬂfo%ﬁmgh arr?é%nc ed
triethyl epgaigbigPyrodb Betb 1 &1 b6drbameiopdd ey belpesengly garleratPtief ®ickaby, the
solvent is an inert, polar, high boiling point ether of ethylene glycol
such as p8M9Rt hyl ene glycol and rost preferably PEG 400 (polyet hyl ene

gl ycol having a nol ecul ar wei ght range of from about 380-420). 30 The

more pref cr abl §IFBRVARSLEIAIG 1) S5 foaobE TSR e gk ARG st om

15  preferably the aliphatic thiol is dodecanethiol. The aromatic thiol is preferably

benzenethiol. The arylalkyl thiolate anion is preferably o«-toluenethiol or

naphthylmethanethiol.

When present, the alkoxide is preferably a lower alkoxide, e.g., of 1 to 6 carbon
20 atoms (e.g., methoxide, ethoxide and the like) such as sodium methoxide (sodium
methylate, sodium methanolate).

The solvent is preferably a hydroxylic or ethereal solvent or mixtures thereof,
and more preferably an alcohol, ethylene glycol or ether of ethylene glycol. Ethers of
25 ethylene glycol include, but are not limited to, ethylene glycol monoethyl ether,
triethylene glycol dimethyl ether and polyethylene glycol. Preferably, the solvent is an
inert, polar, high boiling point ether of ethylene glycol such as polyethylene glycol and
most preferably PEG 400 (polyethylene glycol having a molecular weight range of from
about 380-420).
30
The reaction is performed at a temperature of from about 150°C to about
220°C, more preferably from about 170°C to about 220°C, and most preferably from
about 180°C to about 200°C. The reaction is generally allowed to progress until,
ideally, not more than 1% venlafaxine remains. In some aspects of the invention the



about 180C to about 200C. The reaction is generally allowed to progress
until, ideally, not nore than 1% venl af axi ne remains. In sone aspects of

t he i nvenwicoos/ouse4 -2 WO 03/ 048104 PCT/ US02/ 38403 reacti acT/gsoeosqoBet e in
fromabout 2 hours to about 5 hours and nore preferably in fromabout 2 to
about 3.5 hours. The thiolate anion can be prepared separately or in situ.
In some preferred 5 enbodiments of the present invention, venlafaxine base

is dissolved. in t hyl ene Cc nt ning dodecanet hi gl and

sodi um nefeRGoR I8 %%‘Ypiet@di‘ Ertoi”bﬁg?‘ﬁ%né? g%lago { lhﬁié'% aéﬁg@?%ﬁ RIP rﬁ%ajy 'hcr eased
to from abpebbdGCcaboabdbthodB)C, With stirring for about 2 to about 3.5
hours. In other preferred enbodi nents of the present invention,

venl af axi ne base is dissolved in polyethyl ene glycol containing
dodecanet hi ol aTlee ¢hidatEOarsion cae def wepabd sepdately abdusitis. & bwoe preferréd om

about 1 80%1?1[5(?&%39{& %Rggrcggetn?l %ht{c{? oﬁg% ?fa%’l@ qgtdk%ol@@(ﬁ moémf Rylem®y be

carried o XCess 0 pre era rati o of
t hi ol ate glyca}éﬁDa:foaialmeg dedeqanethioh Bodisodium: methglage as |anSCt|lH@n i a“rﬂj'éaﬂb# om

about 1.05 4o F@Q%ﬁreas%ﬂc}easgﬁ% %ﬁ'xgéﬁ'ou@qgggl %lgbu]t 2b0° R t\’lﬂﬂ’\tst@rﬂ% for 15

Ther eafter actron m xture e cool t ween about C and
about 75@@1@12@ aHlogbBSI houss: |bé>ﬂmﬂd>&‘feré%d &”@Pﬂ'ﬁ@ﬂs glethgrseseatiinvantiopat i on to

the isoe|ggditiife RALEEs Q@Qcﬂ%d ﬂ%l)@tﬁy%r\%b@%ol I&bﬂ@ln@"}g &bdé&aﬁ’éihl@lé% Qnﬁ’d l ate

neutralization agent such as_hydrochl oric acid
al so A9 d shreder atzwt érty sbayt|3. @B@‘i‘rﬁﬁt @m@HQUtpWQdGé? al&%‘"@éﬁt@‘ﬁ'lﬂ? %té{f‘“%n is

initiated. Preferably the al cohol conprises a straight or branched chain
al kyl group of 1 to arbon atonms, such as methangl, ethanol,..

i sopropanol, b&Pa 'e”?'é{r?getmgcqsﬁl{ﬁay Qﬂdza"r‘ﬁdi?l&r'@sa t”l’fg?ﬁ Bf°esy R%‘B?@te'
preferred pl@rﬁm@ly e thsolaf ratib ef ithiviatat foovenldfadnaliscopad absut 26:1i sgprioghaol .

nields of tnhe %&ﬁ{&éac{éefp?wg?ﬂt gé% gre?erat%y aEQL?tnI ‘%3?\’3 at?o%t/‘é‘?‘)nld general ly

may

from abolf §
15

Thereafter the reaction mixture may be cooled to between about 65°C and
about 75°C and an alcohol may be added as a diluent before neutralization to the
isoelectric point (about pH9.5 to about pH10.0) with an appropriate neutralization
agent such as hydrochloric acid. The alcoholic medium may also aid in the

20 crystallization of the product as neutralization is initiated.

Preferably the alcohol comprises a straight or branched chain alkyl group of 1
to 6 carbon atoms, such as methanol, ethanol, isopropanol, butanol, and the like, and
mixtures thereof. In some preferred embodiments of the invention, the alcohol is

25 isopropanol.

Yields of the present invention are greater than about 75% and generally from
about 85% to greater than 90%.

30 The following Examples are illustrative but are not meant to be limiting of the
present invention.



30 The follow ng Exanples are illustrative but are not nmeant to be limting
of the present invention. -3 WO 03/048104 PCT/US02/ 38403 Exanple |
Dodecanet Wiool3/udd2 g), venl afaxine (111 g), and a net hanolrcx/skagdoen of
sodi um nmet hanol ate (30% 90 g) and PEG 400 are heated to 190C. The n®et hanol
is distilled off and the solution is stirred 2 h at 190C. Then the
tenperature is lowered, 2 5 propanol (450 g) is added and the pHis

adj ust ed ho 9. Ee¥\/ith aqueous HCI. The precipitate is collected by suction
filtrati on*@RF the cake is washed with 2-propanol, toluene, 2-propanol
and wat er. TheDodécdhettdsin@RRyd))y erhlafzaitené€! i1sgijr aredl ai mettanolic soMtied af 87g.

1P ST 165, 8 0 BRI gl 2
5.32 (s, UistiletHff aid) the ool tktirred 2-+h @t 2199°Ginlthe. tBe tempdyatur. |§'B)V\(emﬁ 23 = 8.5

im(; (6) éﬁ"g%"’?ﬁﬂf"“%g @g ad]dfg éﬁd :f)heagq 'g\;bmsjt?d;}(? r?ege’\é1ﬁ 65%560‘%"—' enzenet hi ol

sodi um sapme(:@ntgteg); Q@#I@cte%@ygse@thrb ifPaEiEn, 400 tiesaky is washededitt 2orRanRt ure s

heated to WRIPEd L er i s added
(60 9). EO}L%@ é%rmp%} &g?ﬁd‘\ﬁ%‘tgl; g‘ﬁg W t h<5i H3P I&&Iaéé%ﬁ%%ﬁﬁg@ﬁﬁg/é’c‘%&oducts are

removed byiedk@S8cti on with heptanes (25 g). The pH of the aqueous 20 |ayer
is then adjusted to 9.5 with aqueous anmonia. The precipitate is collected
by suctlon filtration, re-slurried in water (100 g), isolated by suction

filtra@i ofH-aMRdGesuni 200, Vatar 208 Mz (AM§O-d%) 3 FHONNIRSs, praahti @H),. 2098 (dvar i an,
200 MHz) 6),,8 ro db

arom) 6%?‘(%‘%’ o a?”i)’gﬁféjzﬁf"ar%m & rond), (%2(% or, 3, Ot §°§ddoo (dd,

J = 12)3 drd1B38nd 8.5:1H)22.78 (ddid, = 8.58g. GS&aHﬂi) 8.3, (dd, 44)=12@aswad1Hn (s
and 6.3, 3 48)s, 6H, 2 x Me), 1.7-0.8 (m, 10H, c-hex).

15  Example 2
Venlafaxine (5.6 g) and benzenethiol sodium salt(6.9 g) are charged to PEG
400 (25 g). The reaction mixture is heated to 160°C for 5 h. Then the temperature is
lowered and water is added (60 g). The pH is adjusted to 3.5 with H;PO,. The organic
by-products are removed by extraction with heptanes (25 g). The pH of the aqueous
20 layer is then adjusted to 9.5 with aqueous ammonia. The precipitate is collected by
suction filtration, re-slurried in water (100 g), isolated by suction filtration and dried in
vacuo.
Yield 1 g.

25 'H-NMR: (Gemini 200, Varian, 200 MHz) (DMSO-d6) § = 9.11 (s, br, 1H; OH), 6.98 (d,
br, J = 8.4, 2H; arom.), 6.65 (d, br, J = 8.4, 2H; arom.), 5.32 (s, br, 1H; OH), 3.00 (dd,
J=12.3 and 8.5, 1H), 2.73 (dd, J = 8.5 and 6.3, 1H), 2.36 (dd, J = 12.3 and 6.3, 1H),
2.15 (s, 6H, 2 x Me), 1.7-0.8 (m, 10H, c-hex).

30 Example 3
Dodecanethiol (69 g) venlafaxine (55 g) and an ethanolic solution of sodium
ethanolate (21%, 82 g) are charged to a pressure vessel. The temperature is raised to
150°C and the reaction mixture is stirred for 2 days. Then the temperature is lowered
and the solution is filtered. The pH of the filtrate is adjusted to 9.5 with aqueous

-4 -



2.15 (s, 6H 2 x M), 1.7-0.8 (m 10H, c-hex). 30 Exanple 3 Dodecanet hi ol
(69 g) venlafaxine (55 g) and an ethanolic solution of sodium ethanol ate
(21% 82 vo @roaswolmarged to a pressure vessel. The tenper athameUsoz/3g@mssed to
150C and the reaction mxture is stirred for 2 days. Then the tenperature
is lowered and the solution is filtered. The pH of the filtrate is
adjusted to 9.5 vm'th aqueous -4 WO 03/ 048104 PCT/ US02/ 38403 hydrogen

chl ori de. e cr re c ecte uction |t ration,

vashed  wriHowTHEROTaAGe Rk Ff Gledt BYEUREh b e Ry AT ' Soo,
Vari an, ZGrﬂhMHahol(medﬁn)vacw.g. 11 (s, br, 1H, OH), 6.98 (d br, J = 8.4,
2H; aromygjﬁ 9§ (d, br, 8.4, 2H arom), 5.32 (s, br, 1 H O—|), 3.00
(dd, J = % é nd 8.5, 1 H), 2.73 (dd, J = 8.5 and 6.3, 1 H, 2.36 (dd, J
= 12.3 and 6.3, 1 H, 2.15 (s, 6H, 2x|\/|e)1708(m10—| c-hex). 10

Exanpl For tyon o t

Dodecanet Hﬂﬁhgﬁ;@ dV%batﬂ E?ﬁ &@FF}W\%Q bﬁ% ?ﬁ;g ’3@_&)%(l_glgbgt(gare
Cgarged tar,JHSsa mtaabm )EB.8B Q4,3 QU = 8MACHLIARONS), BrEY (seld aRdOK)8.Goflddent i s
abstracted c a I ning
sodi um doﬂéc@nng ﬁs géf(%(da)j) §h5 Mgvﬁ%)hgép%gﬁr‘fﬁiggﬁﬂageji égyaon in

t he subsequsr(*s,ei-ﬂ@xl\/lsl) ep7-D.8(nDdoH dégt i on 20 A m xture of sodi um
dodecanet hiol ate (272 g) venl afaxine (256 g) and PEG 400 (185 g) is
stirred 3 h at 190C. Then the tenperature is |owered and 2-propanol (915 Q)
is added Examnpled pH is adjusted to 9.5 with aqueous HCI. The precipitate
is collected by suction filtration, and the cake is washed wth 2-propanol
and wat er Stepree- heitmation 26 thegeagant godienidetiesdnethiolatedr i ed i n vacuo. Yield: 200

g.
Dodecanethiol (246 g) and sodium methylate in methanol 30% (216 g) are charged to

15  a rotary evaporator. Vacuum is applied and the solvent is abstracted completely using
a bath temperature up to 90°C. The remaining sodium dodecanethiolate (272 g) is
used without further purification in the subsequent step.

Step b - Demethylation
20
A mixture of sodium dodecanethiolate (272 g) venlafaxine (256 g) and PEG 400 (185

g) is stirred 3 h at 190°C. Then the temperature is lowered and 2-propanol (915 g) is
added and the pH is adjusted to 9.5 with aqueous HCI. The precipitate is collected by
suction filtration, and the cake is washed with 2-propanol and water. The wet O-

25 desmethylvenlafaxine is dried in vacuo. Yield: 200 g.

"H-NMR: (Gemini 200, Varian, 200 MHz) (DMSé-dG) & =9.11 (s, br, 1H; OH), 6.98 (d,

br, J = 8.4, 2H; arom.), 6.65 (d, br, J = 8.4, 2H; arom.), 5.32 (s, br, 1H; OH), 3.00 (dd,

J=12.3 and 8.5, 1H), 2.73 (dd, J = 8.5 and 6.3, 1H), 2.36 (dd, J = 12.3 and 6.3, 1H),
30 2.15(s, 6H, 2 x Me), 1.7-0.8 (m, 10H, c-hex).



1H-NVR. (Gem ni 200, Varian, 200 MHz) (DVBO d6) 6 9.11 (s, br, 1H, OH),
6.98 (d, br, J =8.4, 2H arom), 6.65 (d, br, J 8.4, 2H arom), 5.32
(s, br, 1w o030H§1043.00 (dd, J = 12.3 and 8.5, 1 H), 2.73 Raddysod/3s408. 5 and
6.3, 1 H, 2.36 (dd, J = 12.3 and 6.3, 1 H), 30 2.15 (s, 6H, 2 x M),
1.7-0.8 (m 10H, c-hex). -5 WD 03/048104 PCT/ US02/ 38403 CLAIM5 1. A nethod
of preparing O-desnet hyl venl af axi ne whi ch conpri ses denet hyl ati ng
venl af axi m&h a high nol ecul ar wei ght al kane, arylal kyl or arene
thiol ate ina 5 hydroxylic or ethereal solvent, or mxture thereof.
2. A method according to Claim1 which is carried out in alcohol, et hyI ene
gl ycol , t her
oL y00l o7 N ThehE S SRRl GGy Bt R Tl my Rl
et her, tr verdafhyihe nwithgd higbl moldeulanvweidht atkiase, wlaw&l@r@trm ﬂam&at@av@@in a4 A
met hod ac n e fRgsgp0l vent is pol yethyl ene gl ycol
400. iS E%r%y}r\rgtohgg]%%églr)lg?ﬂggoaq@kgny one of Clains 1 to 4 wherein the
reaction is performed at about 150C to about 220C. 6. A nethod according
to any ong of Wl AbiEy éc&&dﬂgw(@raﬁhn wiHih i @8Rt irSalcdMY, fe@iyignd ghfcof, r Oom
about 170C to about 22 . A method according to any one of Clains 1
to 4 \/\herémﬂ?rf’ﬁﬁh)"@%%%’% ‘Prsm‘XB’é?F@Fe}?éd at from about 180C to about 200 C.
8. A nethod according to any one of Clains 1 to 8 wherein the reaction is
carrled 25 out for about 2 to t 5h s. 9. A nethod ording to any
one oftl0c & ns A eh Sg\%ﬁ%?rg'i“ﬂ 9 "PH"&Y"HE"BL{%F@K‘*W@S gﬁylgpg g@@‘ﬁt or branched
chai n al kamobthi/icdthéretroathpiend glytdgdiBethyl @Becarjadyetiienssglyédd) 10. A met hod
according to Claim9 wherein the al kane thiolate anion is dodecane-
t hi ol ate.

4, A method according to Claim 1 in which the solvent is polyethylene glycol 400.

15 5. A method according to any one of Claims 1 to 4 wherein the reaction is
performed at about 150°C to about 220°C.

6. A method according to any one of Claims 1 to 4 wherein the reaction is
performed at from about 170°C to about 220° C.

20
7. A method according to any one of Claims 1 to 4 wherein the reaction is
performed at from about 180°C to about 200° C.

8. A method according to any one of Claims 1 to 8 wherein the reaction is carried

25  out for about 2 to about 5 hours.

9. A method according to any one of Claims 1 to 8 wherein the thiolate anion is a
straight or branched chain alkane thiolate anion having 8 to 20 carbon atoms.

30 10. A method according to Claim 9 wherein the alkane thiolate anion is dodecane-
thiolate.

11. A method according to any one of Claims 1 to 8 wherein the thiol is an arene
thiolate anion having from 6 to 10 carbon atoms.



11. A nmethod according to any one of Clains 1 to 8 wherein the thiol is an
arene thiolate anion having from6 to 10 carbon atons. -6 WD 03/048104
PCT/ USO2/ 8@@3B481h2. A met hod according to C ai m 11 wher ei redimesoangns
thiolate anion is benzene- thiolate. 5 13. A nmethod according to any one of
Clainms 1 to 12 wherein the thiolate anion is generated in the presence of
an al koxide. 14. A nethod according to Caim13 wherein the al koxide is

met hoxi de. 10 15. A nethod according to any one of Cains 1 to 14 which is
carried out in a stoichionetric excess of thiolate:venl afaxine up to about
3.0:1. 16.12A net methadcasseuiinggtot@aiany 1 wineredt the aiens thiolats anioni is hemizemre-t he

mol ar rat ggogfe. thiolate:venlafaxine is fromabout 1.15:1 to about 2.5:1.
15 17. A nethod according to any one of Clains 1 to 16 further conprising
neutralizing the product to the isoelectric point in the presence of an

al cohob  q@npr msm@gwo@ a&fcwr@hb Y ohé%?@mﬁhsqh@ 12 #héréin 106 MBla@f ardidgrP@ 1 O 6
carbon at ons. A ne according to Claim 18 wherein the alcohol is

[ sopropan@?nerf?d %%PW@%%@P@#W fo Claim 18 or Caim19 in which the
reaction mxture is cooled to between about 65C and about 75C before the

an al cohol, ,i s dde 5 20. cordin ny one of Clains 18 to 20
wherein tH& is 5|a(9°?f8|nﬁttg%, 1953 eéﬂBﬁ@eg%'k@(@eéane&B@iﬂe pH10. 21. A
nmet hod of preparl ng 0- desnet hyl venl af axi ne whi ch conpri ses the steps of
denet Qyl a venl Lhe th dodec thiol a d pol yeth col 400
in thgx B%pr e&Wc %¢ J#A %P%Wétc’é#} ﬁ %algl W@Phi ?!¥ “i &9,} about
200C for atm:t]norﬁetnoeattzﬂmtof&lmmawsnlaMMenmIbraabum.&g.the product to about pH
9.5 in the presence of isopropanol. -7

16. A method according to any one of Claims 1 to 14 in which the molar ratio of

thiolate:venlafaxine is from about 1.15:1 to about 2.5:1.

15

17. A method according to any one of Claims 1 to 16 further comprising

neutralizing the product to the isoelectric point in the presence of an alcohol

comprising a straight or branched chain alkyl group of from 1 to 6 carbon atoms.

20 18. A method according to Claim 18 wherein the alcohol is isopropanol.

19. A method according to Claim 18 or Claim 19 in which the reaction mixture is
cooled to between about 65°C and about 75°C before the an alcohol is added

25 20. A method according to any one of Claims 18 to 20 wherein the isoelectric point
is from about pH9.5 to about pH10.

21. A method of preparing O-desmethylvenlafaxine which comprises the steps of
demethylating venlafaxine with dodecyl thiolate and polyethylene glycol 400 in the

30 presence of sodium methylate in methanol at about 180°C to about 200°C for about 2
to about 5 hours; and neutralizing the product to about pH 9.5 in the presence of
isopropanol.



