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(57) Abstract

Disclosed is a novel
process and novel intermediates to
prepare [R—(R*R*) J-N-[3-[1-[5,
6-dihydro—-4-hydroxy
—2-ox0-6—-(2-phenylethyl)
—G6—propyl-2H-pyran-3—
yllpropyljphenyl}-5— (triftuo-
romethyl)-2- pyridinesulfonamide
(XIX) which is a protease inhibitor
useful in treating humans infected
with the HIV virus.
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I nternational Publication WO95/14012 clains a cyclic conpound simlar to
the cyclic. conpounds (VI), (XVIl) and (XXV) of the present invention but in
racem c f WORYIAY process of -the present invention producesPCREESESEWIPounds

i n opti cal proeyss TOPRODEEE 4-HYDROXY-2-0X0-PYRANE DERIVAMMATIEN. gﬂﬁ@h
Di sclosed is (R)-3-hydroxy- 3-(2- phenyingtdpioRsexanoi ¢ aci d (I V) an
pharmaceutically acceptable salts thereof. Al so disclosed is

(6R) -5, 6-di hydr o- 4- hydro R om I opyl - 2H pyran- 2-one.
35 Furt her di scl ose . .

(3[err] (R, 6(R)]5, 6-di hydro- 4- il of the favension

ni trophenyl) prme éseﬁt frvetidow Ii@amb)atﬂwée]ss @ng rnerJ intdimmdiates ?o ﬁl‘b?afexw ).
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P Lce)f’ SS]E )e d fr OTE—({?.’D «ﬁr ﬁ% )[3 [12% 6-D1hydro-4-hydroxy-2-oxH£ % lehgn{rig yl) é-%ggpefi forms

10 2H-pyran-3-ylipropyllphenyl)-5-(trifluoromethyl)-2-pyridinesulfonamide (XIX) can be
produced by the process set forth in International Publications W095/30670 and
W094/11361. -

J. Med. Chem., 39(22), 4349 (1996) discloses the cyclic ester (VI) but in the
racemic form. This document also discloses the transformation of the cyclic ester

15 (VI) to the protease inhibitor (XIX) but by a different synthetic pathway.

J. Am. Chem. Soc., 111, 3627 (1997) discloses the amino compound (XVIID).

Tetrahedron Letters, 34(2), 277-280 (1993) discloses a method for the
conversion of a B-hydroxycarbonyl compound to a ring similar to that of formulas
(VD) and (CVI). The B-hydroxycarbonyl compound in the prior art is a secondary

20 alcohol and that in the present invention is a tertiary alcchol. In addition, the
processes are completely different with the process of Tetrahedron Letters not being
operable on the tertiary alcohols (IV) and (CIV) of the present invention.

J. Med. Chem., 39(23), 4630-4642 (1996) discloses a method to make
compounds similar to that of formulas (VI) and (CVI) but in racemic form from

25 starting materials different from the present invention by an unrelated method.

International Publication W095/14012 claims a cyclic compound similar to
the cyclic compounds (VI), (XVII) and (XXV) of the present invention but in racemic
form. The process of the present invention produces these compounds in opfically
pure form.

30 S OF NTION

Disclosed is (R)-3-hydroxj'-3~(2-phenylethyl)hexanoic acid (IV) and
pharmaceutically acceptable salts thereof.

Also disclosed is (6R)-5,8-dihydro-4-hydroxy-6-[1-(2-phenyl)ethyl]-8-propyl-2H-
pyran-2-one. '

35 Further disclosed is [3a(R),6(R)15,6-dihydro-4-hydroxy-3-[1-(3-
nitrophenyl)propyl}-6-[1-(2-phenyl)ethyl]l-6-propyl-2H-pyran-2-one (XVII).
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-H, -NHCOCHerr], -N(-COCHerr])[err]; where Rerr] is: 25
Clerr]-Clerr] alkyl, cyclohexyl, phenyt, -CHerr]-CHerr]-[err]R err] where

Rlerr] iswébbfimng protected fronms thereof), 30 pcr/osvkli f9os] -
(and protected forns thereof), -H -NHCOCHerr], -N- COCH[err])[e ]
whi ch conprises: 35 (1) contacting a salt of the formula (CV) 2

[err] with an asdditiofalpy aﬂclegeda&sf(S)%ﬁxeﬁfyl@(3(ﬁiro§x&ﬁﬁ)ﬁenwohae free acid

act i vat i ng_ agenksoGSHePh ISR AEIE SR B i e

aci d/ act i vaitropheng¥propenyl}6-[ta{2opledngl)ethyiles-propyh8H-pyrdhadrent netal , (5)

Cont e 09, ARl b o bt O Bl 1 9

5 formula (CVI)
OH
10 R, : ' . (CVD
X w ®) o .
Ry O
where R, is:
15 C4-Cg alkyl,
cyclohexyl,
phenyl,

-CHy-CHg-6R_; where R, , is
-OH (and protected froms thereof),
20 -NH, (and protected forms thereof),
.H’ '
-NH-CO-CHg,
-N(-CO-CHg)y;
where R, is:
25 C4-Cg alkyl,
cyclohexyl,
phenyl,
-CHy-CHg-¢Ro_; where Ry ; is
-OH (and protected froms thereof),
30 - -NH,, (and protected forms thereof),
-H,
-NH-CO-CHg,
-N(-CO-CHjg)o;
which comprises:
35 (1) contacting a salt of the formula (CIV)



15 (ferr]-Cerr] alcohol, THF or DMF. Further disclosed is a process for
the producti on of the hydroxy | actone of formula (CV1) [err] 25 where
Rlerr] is: wﬁ%’(‘?f Clerr] al kyl, cyclohexyl, phenyl, PCT/US98/17993
-CH err]-CHerr]-[err]R err] where Rl err] is 30 -OH (and
protected froms thereof), -NHerr] (and protected forns thereof), -H,
-NHCOCHerr], -N(-COCHerr])[err]; 35 where Rerr] is: (err]-Cerr]
al kyl, 3 6139. P CP cycl ohexyl, -CH[err] CH err]-[err]R err] where R err]
is -OH (and protected frons thereof) -NH err] (and protected forns
thereof), -H -NHCOCHerr], S '
OH O :
Ry o~ . :

with an acid to produce a free acid, _
(2) extracting the free acid from the reaction mixture,
10 (3) contacting the free acid with an activating agent,
(4) contacting the reaction mixture of free ac1d/act1vat1ng agent w1th
malonate monoester and a divalent metal,
(5) contacting the reaction mixture of step (4) with an acid,
(6) contacting the reaction mixture of step (5) with a base in the presence of a
15 C4-C, alcohol, THF or DMF. _
Further disclosed is a process for the production of the hydroxy lactone of

formula (CVI)
20 . OH _
N (CVD)
Rz
w O
R -0
25 where R, is:
C,-Cg alkyl,
cyclohexyl,
phenyl, _
-CHy-CHy-¢R,_; where R, ; is
30 - -OH (and protected froms thereof),
-NH, (and protected forms thereof),
-H,
-NH-CO-CH3,

35 where Rz is:
01-06 alkyl,



-N(-CO-CH err])[err]; which conprises: (1) contacting the anion of the
formula (CIV) [err] (2) contacting the reaction m xture of free .

aci d/ acti webispizeabt h mal onat e nonoester and a dival ent net alpcyndsesneos *
contacting the reaction mxture of step (2) with an acid, (4) contacting
the reaction mxture of step (3) with a base in the presence of a
Clerr]-(err] cytlohéwyt, THE or DMVF. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
present invention js a novel process with novel internediates to prepare
pyran- 3- y|]préﬂ3?]°§ enyl] 5- (trifluoromethyl)-2-pyridinesul fonani de (Xl X)

whi ch is known rchm-e qisi bitor and useful in treating humans
i nfected with H #egfed%ffs he tt?iansf-ormation of the ketone (1)
to the correspondl ni gpé'g e correspondﬂ*—ﬁg—aeﬁtd{—HJr—),‘t_g‘

the cogrespondi ng sNH, ((ah&’)proﬁeoteﬂlfa-mstheeeqibndi ng ket o-al,cohol and
finally to the cor:fgpondi ng cylic ester (VI); see also \E/’)ﬂ’ placed
and the preferred hod, EXAMPLE 18. CHART B di scl oses t I on
of 4-chl or ot hi ophendH- Cﬂ-CHs,to t he correspondi ng chl oroet ' the

correspondi ng bi pheﬁg und (I'X); see al so EXAMPLEsS 5 and 6.
di scl oses the conden :ﬁlon t he bi phenyl conpound (1 X) with the 4. salt
(1'V) to gwhiehtcompeiseser ether (X), and the transformations of the ester

2]{ gg[n}é)e() (g(?l ;a?géigg&?éé)ﬁlg%n&l Qé&%f}ﬂl-mﬁﬁ(bﬁd to the correspondl ng

RZ"?‘I\/”\ (CIV)

15 | Ry o~

or the free acid form thereof with an activating agent,
" (2) contacting the reaction mixture of free acid/activating agent with "
20 malonate monoester and a divalent metal, ' e
(8) contacting the reaction mixture of step (4) with an acid,
(4) contacting the reaction mixture of step (5) with a base in the presence of a
C4-C, alcohol, THF or DMF.
DETAILED DESCRIPTION OF THE INVENTION
25 The present invention is a novel process with novel intermediates to prepare
[R-(R*,R*)]-N-[3-[1-[5,6-dihydro-4-hydroxy-2-oxo-6-(2-phenylethyl)-6-propyl-2H-
pyran-3-ylipropyllphenyl}-5-(trifluoromethyl)-2-pyridinesulfonamide (XIX) which is
known to be a protease inhibitor and useful in treating humans infected with HIV.
CHART A discloses the transformation of the ketone (I) to the
30 corresponding keto-ester (II), to the corresponding acid (III), to the corresponding
salt (IV), to the corresponding keto-alcohol (V) and finally to the corresponding cyclic
ester (VI); see also EXAMPLEs 1 thru 4 and the preferred method, EXAMPLE 18.
CHART B discloses the transformation of 4-chlorothiophenol (VII) to the
corresponding chloroether (VIII), to the corresponding biphenyl c.ompound (IX); see
35 also EXAMPLEs 5 and 6.
CHART C discloses the condensation of the biphenyl compound (IX) with the
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disclosed is the coupling of the optically pure nitroester (XI11) wth the
al dehyde (Xl I% to produce the corresponding nitroether (XlV); see also
EXAMPLEs WORMI21D. CHART D di scl oses the transfor REVUNS13P93; he

nitroether (XIV) to the correspondi ng ni t r oket one (XV) to the

correspondi t I hol
nitro- I[Oerrs‘ii‘l,n E\?XI' r&%?& Oetﬁgﬁ‘fr eé}'{ﬁ’)sgg é(@?‘? g’%;‘%(?"gﬁé %@56’8&%%‘* 27 H
conpound (tKé/hd»ﬂn\,sp%ﬁdmtgmlédhﬁl (0:9 1) raﬁdpomhle ag-r@pohémgealdeﬁydbl(m @AXoX) ;. see
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ot koo SRS S0y U SRR e 51,07,

the tr <[31ns f cofrpoatth® AXVIIIX dxed toyidlei oomspmdmg/pz)otea:setmblbﬁ@r (XBPoert alsp
nitro-[err sat urated ester (XVi1). The cyclic ester (
mnitrophm%m%&aé%‘to it to beconme the 6(R)-olefin 20

VI) has t he
(XXV), see

EXAVPLED 16, vvh | CHART B dibchgenthtequtepatation of th@ppbqﬁlyamecétraes}sn (X8 pr oduce

the reduce
e iR o R CHRRY I SHART IR AEHbLeIRSY aaatzggﬁlﬁgkﬁ%f {38 alodmic> e
t ransf or neﬁ(a-mttdphenylmrepml KK i produ¢edhe) coaseSpﬁmhna aptxyalhn poesls@d. CHART

n

p

Formil o ( OPRERIER L BRI ACR Plafliontofi B B¢ Lobitpod

es of 25
of the

fgr m |4 a (thhyﬂmlﬂnheteﬁmﬁxgo ﬂuoqooreepw;tdmmdmtea (KEUL), to she mengs 1
thru c
can ' be 1By orbtpal IVELALH el rb AR BUBSID S bbiit: DATIREAE (<)

pr ot ect i ngPBEBABATIANSHESs enoved at various places in the subs

equent

process steps, BYAREERFidfosts QQW@rﬁd%e iﬂ&sﬁre?&h“eefbute for the transformation
of the cyclic ester (VI) to the correspondmg nitro-a,B-unsaturated ester (XVII). The
cyclic ester (VI) has the m-nitrophenyl adduct added to it to become the 6(R)-olefin
20 (XXV), see EXAMPLE 16, which is hydrogenated with the appropriate catalyst to
produce the reduced compound, the nitro-o,B-unsaturated ester (XVII), see -
EXAMPLE 17. The nitro-a,B-unsaturated ester (XVII) is then transformed to the

protease inhibitor (XIX) as previously discussed.

CHART G discloses a process to produce optically pure hydroxy lactones of
25 formula (CVI). The process for the transformation of the salt of the formula (CIV) to
the hydroxy lactone of formula (CVI) follows EXAMPLES 1 thru 4 and 18. The
hydroxyl and amino groups of the starting material (CI) can be protected as is well

known to those skilled in the art. These protecting groups can be removed at

various places in the subsequent process steps, by means well known to those skilled

30 in the art, or carried on thru to the product where they would be remove

d to produce

the desired product. It is apparent to one skilled in the art there are numerous

ways to produce the optically puré (CIV). It is not important how the resolution of
EXAMPLE 3 producing the optically pure (CIV) is performed. The invention here is

the conversion of the optically pure (CIV) to the optically pure (CVI).

35 The acid (III) forms base addition salts when reacted with bases of sufﬁclent
strength. The pharmaceutically acceptable salts include both inorganic and organic
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30 inthe art, or carried on thru to the product where they would be
renmoved to produce the desired product: It i's apparent to one skilled in
the art twoeearsonuner ous ways to produce the optically purgecffkofrreds *i s
not inportant how the resolution of EXAMPLE 3 producing the optically pure
(CV) is performed. The invention here is the conversion of the optically
pure (Cl V)bases. t Tige plarmeacehiicaliyrsaltg @ve preféfred over theTihee adidsisiptd theyf or ns base

addi ti on i ) fiGi t h.wlhe
phar mceu%?é%?ﬁe%%gégﬁ%ﬁgh?#lt:&}s&?nc%ﬁlgged'gﬁé%hahlﬁr%%an ct and: (;Il‘hgani c5
bases. Therpfearedopenacaiticplly akteptable sgiteingludedsalis of thefollowing bases|foxi nce

h d b | i ne.
The pr ef erregtin aoinde Bhihedh S Bbalihe (TRAMY 2 Sedf B Bokipttgly | '
o e i b e
-am No- 2~ il¥ e (8Y.2Jamino-2:phe '(R)-1- 1 e

1S, 2R) - g, - 2- /e i ! . :

e R ML R LS e
pheny! et hyl am g, gk ip ENEE1.05, 6 BlngdiBle hiifrodbloxd®. olihebRid e atgRnedr i ne

salt. _
[ R- (R*, R*)3H-pytap-3-ylipwpgliphenyll-HtaiflnprimathyD-2epridingsnlionamidec®A¥) $16 pr opy! -
2H pyr - 3, ] ) Y P i .
(x5 0 YpiebBad B kkAUERE 5 (COMPOUNTIIERRRIN o Be bt BaibpMATaRS, |
treating Hofested withd8iVe geentarnationakReblioationn NXOYWIN6TO And WASAHAZEL. -
095/ 30670 e OMBAUNIS Srdhibild kétr KM Pribidin 284 Bhd ShdShnhiit b re?[i@%t?dﬂ"&ses
and thus inhibit the replication of the virus. The COVPOUND of the present
i nvent i on e virer (fhej GO 9 ghe prasant inventie & uisfiyindahibitipg haopPOUND
i s useful refiovirhPgiotdtite N IHBICOMPOUND ik ﬁgaﬁiﬁﬂtﬂé_ﬁﬁn‘gﬁﬁn& Eh'ﬁ@tﬂ:s iffebi@y! I US,
such as_hunman i munodefi ¢iency virus (strains _of H V-1 or, HV-2) or_ human
T- cel | 15 o bk druppan, gefsovins) fach g hymen/immunpdefigiency sirysystrains of HIV-1

or HIV-2) or human T-cell leukemia viruses (HTLV-I or HTLV-II) which results in

acquired immunodeficiency syndrome (AIDS) and/or related diseases.

Patients to be treated would be those individuals (1) infected with one or - -

more strains of a human retrovirus as determined by the presence of either-~ .

o

20 measurable viral antibody or antigen in the serum and (2) in the case of HIV,"
having either an asymptomatic HIV infection or a symptomatic AIDS defining - -
infection such as (a) disseminated histoplasmosis, (b) isopsoriasis, (c¢) bronchial and
pulmonary candidiasis including pneumocystic pneumonia (d) non-Hodgkin’s
lymphoma or (e) Kaposi’s sarcoma and beixig less than sixty years old; or having an

25 absolute CD4+ lymphocyte count of less than 500/mm? in the peripheral blood.
Treatment would consist of maintaining an inhibitory level of the COMPOUND
according to this invention in the patient at all times.

The COMPOUND of the présent invention is useful for treating patients
infected with human immunodeficiency virus (HIV) which results in acquired

30 immunodeficiency syndrome (AIDS) and related diseases. For this indication, these
compounds may be administered by oral, intranasal, transdermal, subcutaneous and
parenteral (including intramuscular and intravenous) routes in doses of 0.1 mg to
100 mg/kg of body weight per day. It is preferred that the ccc be administered
orally. | )

35 Those skilled in the art would know how to formulate the COMPOUND into

appropriate pharmaceutical dosage forms. Examples of the dosage forms include
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acqui red i munodefici ency syndrone (AIDS) and/or rel ated di seases. Patients
to be treated would be those individuals (1) infected with one or nore
strains ofWQONWRM retrovirus as deternined by the presence BFIESBHAPI30
measurabl e viral antibody or antigen in the serumand (2) in the case of

B S PLOTE L o ek Lot Y IRLOTR! Lo/ LS
| sopsor i asiterild sqlutierachi al and pul monary candi di asi s i ncl udi ng
onUTOCYSt| ¢ POGHIRS iboe! SEE gl (TRURRBid EhuSoRF Bde” O
| ynphocyt eamount istfforh ebsutt 12 mgHtldbms 100 g pepkg oPbedyaweight per ddy. ekt isent
o t i <8 npinfesres Bk R epchtheApon 58 e Mo Mo Oinalat o0 el he i ABPECL Y
i nventi on weightpkridag.olt is meat iprefepratiithat the amountche fbinhatioutr80 mg to about
unoder G Sapevis e nAghl S A, 4RO EEfeabudRUAUE € o
may be adntimestdailypmbye mrefdrrahily 8rtimessdaily. t Itais gotefermel], thatitheudase defsorand
hg to 100 MR I BRAY R AR e el S oo e red that the cce be
adm ni g0er ed or Hither sélﬁ_ or fluid doﬁgnsﬁermk ickh be p'reparh_é ferr aralhadininiktratiomolt t o
Exanpl o5 off DT disct B¢ fivaRRh 3Rfd Bheed BHTGEH LERabMAOr cold
tabl ets or capsWhes thercoppowndsefhisfiorention axsadministeredpagenterally, shéyit i ons.
Wen the CoEPRUBHehby!ilfettid YEBY nftatehols Mkivh S AGtleRLAlL hmdiihe & £6! | Ve
about 0.1 mg to 100 mg per kg of body weight per day. Parenteral solutions are
| 15 prepared by dissolving the compounds of this invention in aqueous vehicle and filter
sterilizing the solution before placing in a suitable sealable vial or ampule.
Parenteral suspensions are prepared in substantially the same way except a sterile
suspension vehicle is used and the compounds of this invention are sterilized with
ethylene oxide or suitable gas before it is suspended in the vehicle. _
20 The exact route of administration, dose, or frequency of administration would
be readily determined by those skilled in the art and is dependant on the age,
weight, general physical condition and/or other clinical symptoms specific to the
patient to be treated.
DEFINITIONS AND CONVENTIONS
25 The definitions and explanations below are for the terms as used throughout
this entire document including both the specification and the claims.
DEFINITIONS
All temperatures are in degrees Centigrade.
TLC refers to thin-layer chromatography.
30 HPLC refers to high pressure liquid chromatography; 4.6 x 250 mm Zorbax
C-8 column, mobile phase A = methanol, mobile phase B = 6.5 g ¢t-butyl ammonium
hydroxide in water, ph to 4.0 with acetic acid, gradient from 65/35 A/B to 70/30 A/B
over 20 min, then isocratic 70/30 A/B for 5 min, then gradient to 90/10 A/B over 20
min; flow rate is 1.0 ml/min; UV detection at 254 nm.
35 THF refers to tetrahydrofuran.
DMF refers to dimethylformamide.
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amount is fromabout 0.1 ng to about 100 ng per kg of body wei ght per day.
It is 5 preferred that the effective anount’ is fromabout 10 to abqut 100

ng per kgwedodp®ys wei ght per day. It is nore preferred that pichausdsawes be

fromabout 30 ng to about 90 ng per kg of body weight It is preferred that
the ccc be admnistered 2 to 5 tines daily, nore preferrably 3 tinmes daily.
It is preferreMTBIhtefeﬂse;oahmhyheb\ftybehhahout 2,700 ng/day to about 4,500

ng/ day. 10 ngdEIt @P’gr‘ﬂ%ﬁﬁﬁd dosage forms can be prepared for

oral admnistr rred the ccc be given in solid dosage form
nmor e pref er abl Salire mfmpsalsamfdtadrnqdeeusmﬁiomnd!éoréﬁe golsitioni. nvent i on are

st on. A SepSstbaapiy (ol 638 disn X ERaRId By PRIGAR00T Y T EPO
wei ght 5 pepmu'lﬁgatmﬁéuepalta@oalof sahpeindssxpressadas (supperteelusyt).dilsisaindenstoeche
COWOP“dSB&}m 3 gyéogi‘ﬁ@é er&ldnE ﬁggg@g& a)ﬁﬁ%g th%gc}fcd gx%@fché &5}43' zing the

sol ution Sul seal abl'e vi anpule ar ent er al
suspensi ocmnpmmd(a)epar ed in subst antially the same way except a st erile

suspensi on veh | g:lq BMEAT bR
sterilized w tﬁﬁﬁf y en%qu?gée;g%?ﬁ%g%gg d%’agéggcp%reﬁl t1s suspended I n
t he vehi ctaport28 in ppm (8) dhwnfielddtom FMS of adni ni stration, dose

frequ cy of ﬁghn e l=V = ‘;@E{, illed in
the a and S %;?%o on %&%&@ﬁﬁ th- gene?éqg ySli 8 con Ition
and/ or ot shifts@ire mppatedstyrnmo(ﬁ) dgp@ﬁpﬂ%omdetm@ W to be treat ed

DEFI NI TI ONS A'\ﬂ}%é'émlhg@ éécémnr_l try edpYesdi@fdsih/el AA5 ofREs® ahitons

bel ow are for e terns as u roughout this entire docunent_ i ncl udi ng
both the BYSecHIT refensdn theaositize eqnaqfrpspansetpmsn bydrogen atomppEl efgreete are in

degrees Cgpalir-gh ddfact. l(F feflrfES ciinibhl 1Bnizatieh. FABCFEASH 2 Vatord0 - HPLC
refers15t Obhl Qrd%e%ssure 1 qui d chromat ography; 4.6 x 250 nm Zor bax
om

Ether refers to diethyl ether. .
Pharmaceutically acceptable refers to those properties and/or substances

which are acceptable to the patient from a pharmacological/toxicological point of
view and to the manufacturing pharmaceutical chemist from a physical/chemical

20 point of view regarding composition, formulation, stability, patient acceptance and
bioavailability.

When solvent pairs are used, the ratios of solvents used are volume/volume
(viv).

When the solubility of a solid in a solvent is used the ratio of the solid to the

25 solvent is weight/volume (wt/v).

COMPOUND refers to [R-(R*,R*)]-N-[3-{1-[5,6-dihydro-4-hydroxy-2-oxo0-6-(2-
phenylethyl)-6-propyl-2H-pyran-3-yllpropyllphenyl}-5-(trifluoromethyl)-2-
pyridinesulfonamide (XIX).

Alkyl refers to C;-C4 alkyl including both straight and branched chain

30 isomers.
W, refers to ethyl and -butyl.
EXAMPLES

Without further elaboration, it is believed that one skilled in the art can,

using the preceding description, practice the present invention to its fullest extent.
35 The following detailed examples describe how to prepare the various compounds

and/or perform the various processes of the invention and are to be construed as

.8_



C-8 colum, nobile phase A = nethanol, nobile phase B = t - butyl
anmoni um ' I n water, phto40vmth acetic acid, gr

65/ 35 NBW(S’ES?@P% A/ B over 20 min, then isocratic 70/30 A/%Q#‘Z‘?g’éhﬁ?’?
then gradient to 90/10 A/B over 20 min; flowrate is 1.0 rrt/mn

detect ! 0f BlreRrfiuBihtide, and ot Lis feid f&rtﬁe%@?éeaagatnxﬁcis Terers to

di met hyl f or mam ers o net refers to
di met hyl swhatsdeter. Thoserskilledf inrthetayt wil arqmatljeueeaqmée aﬁpmatm'mamsde

S0l Ut 1 0N, (1L QG AARRY 6O TR 830106 U5 FURLORLARMIn BLETS (0.5

purificati separation of conpounds expressed as (support, eluent). S
under st oodethmdqueshe appropriate fractions are pool ed and concentrated to

ive t oy i n I bi
gpectr(rgcopy,ﬁc e%ﬁgigﬁy %‘eﬁlgﬁ%f: grée I'n ggl) er rIE g ?ém{eg&?rom
TMVS. 10 NVR ref er él‘q(&)ﬂd&nefappltwapm;an e

spectroscopy, chem cal S%ﬁbﬁmﬁy@gi@p‘%ﬁﬁff&t&t@ ppm ([err]) downf | eI d from

tetramethyl silane. MS refers to ectrometry expressed as ni'e; mz or

mass/ char ge uniQelit¢ puppated ?%erlmase(-‘hnen?;o% g)iapd isepyopenydastate r(?2 90 us a
hydr ogen %P@EB no olf')% ﬁﬂ&eéﬁ’: @b-‘iftér %ﬁ%%rop%of@ﬁ?rﬁ .00Pg, 0 837hdo

I oni zation ers to fast atom 1 l?ment Ether refers to di et hyl

et her . 1PhFBELZEP arlh yThecmisingiscstirsgdonts2q-85 oy Ledayso Py the end 08
subst ances;me the catalyst is removed by filtration, the catalyst cake washed with ether, and

the the mixture concentrated under reduced pressure to give an acetate-alcohol
mixture. Separation of the mixture By silica g'el chromatography gives (R)-1-(3-
nitrophenyl)propanol acetate (13.03 g), [alp= +68.7 0 (ethanol, ¢ = 1) and

15 (S)-1-(3-nitrophenyl)propanol (10.7 g) , [olp= -33.0° (ethanol, ¢ = 1).
PREPARATION 2 (8S)-1-(3-nitrophenyl)propanol mesylate (XXII)

Diisopropylethylamine (1.07 g, 8.3 mmol) is added to a mixture of (8)-1-(3-

nitrophenyl)propanol (XXI, PREPARATION 1, 1 g, 5.5 mmol) in methylene chloride
(20 mL). The mixture is cooled to -20° and methanesulfonyl chloride (0.69 g, 6.02

20 mmol) is added. The reaction is held at -20° for 10 min, then held at 0° for 40 min.
The reaction is diluted with methylene chloride, sodium bicarbonate (5%) is added
and the phases are separated. The ntethylene chloride is evaporated to give the title
compound, [a]p= -7 9.9° (ethanol, ¢ = 1); TLC (silica gel GF, ethyl acetate/hexane,
20/80) Rf=0.19; NMR (CDCI3, TMS) 0.96 - 1.01, 1.88 - 2.17, 2.89, 5.54 - 5.59, 7.57 -

25 17.62,7.70 - 7.73 and 8.20 - 8.24 5.
PREPARATION 3 (S)-Dimethyl 1-[1-(3-nitrophenyl)propylimalonate (XXIII) -

A solution of sodium ethoxide (1.0 M) is prepared by dissolving sodium metal

(1.27 g, 0.055 mol) in absolute ethanol (65 mL). Diethyl malonate (8.84 g, 0.055
mol) is added to the above solution at 0°. (S)-1-(8-nitrophenyl)propanol mesylate

30 (XXII, PREPARATION 2, 1.43 g, 5.5 mmol) is added dropwise to the above solution
of sodium malonate (6.4 mL, 6.4 mmol) at -20°. After 2 hr at 20-25°, an additional
aliquot of sodium malonate (5 mL, 5.0 mmol) is added to the reection and then
stirred overnight at 20-25°. The reaction is concentrated and partitioned between
ethyl acetate and hydrochloric acid (1 N). The organic phase is separated and the

35 solvent removed to give crude product which is chromatographed (silica gel; ethyl
acetate/hexane, 10/90) to give the title compound, [alp= +19.4° (ethanol, ¢ = 1); TLC

9



whi ch are acceptable to the patient from a pharmacol ogi cal /t oxi col ogi cal

poi nt of view and to the manufacturing pharnaceutical chenmist froma

physi cal / cwersea281920 poi nt of view regardi ng conposition, frrrusstizess, *
stability, patient acceptance and bioavailability. Wen solvent pairs are
used, the ratios of solvents used are volune/volunme (v/v). Wen the

sol ubi l'i ty(si)mcaageﬂ@F @thyl aretatd/hexane, 20/8Q)RE + DGS:MMR(GDCII:QQ‘MSMMOLO t he 25

I t i /
2ol Vet | g BB NG ) sOORELARY LI .49 3.0, 5.86-8.96, 41
phenyl et hy #2867 gho 549, Tré4pyT. 5’ha3d)81q&)-r81|1§d8] phenyl ] -5-(trifluoronet hyl ) - 2-
d ' | kyl i ncl udi
both st ai SRE RO L® SRl hai ey AaRTL 2 YL Ryl fand”
[err]-bétyl. EXENMiESthylthid:(B-fitropkenyliprenybimalonate (XKIIsPREPARMIONt one
ski || ed | notae, a/ds ey Wbkl IEFGEIAC AR N, AbHAD) oRIAH: Offet NE

present invent OW Nng et al I'ed exanpl es

descri be hmactlenpev M@%M¢®Mhmweammmmmm isari ous
processes Wuﬁ&?gﬁtﬂ%f Uap At %(91 s&idSdib e itk gﬁg%f:mgmﬁﬁf §hd, =

Il lustrative not I|m atrons o e preced| ng ure’in

what soever 13 3?: dmethampl, et 1} FLLCHsiligr igel /G, agatisnasid/othyb eeqintethexaper /8%)t e
vari at1ns g.LOSeNOMR! @IS PRSP 6178 -3984,%1. 662416012 S9AUENEB.6- 8391 480
condi tions zgnd t echni
7.54 and 8.04 - 10 5.
PREPARATION 5§ (4)-3-(3-Nitrophenyl)pentanoic acid methyl ester (XIII)
To a solution of &)-3-(3-nitr6pheny1)pentanoic a_cid (XX1V, 30.21 g, 135 mmol)
in methé.nol (250 mL) is added concentrated sulfuric acid (0.6 mL). The resulting
15 mixture is heated to reflux for 8 hours. Upon cooling, the mixture is partitioned
between ethyl acetate and sodium bicarbonate (5% aqueous). The aqueous layer is
separated and back-extracted with two additional portions of ethyl acetate. The
combined organic phases are washed with saturated aqueous sodium chloride, dried
over sodium sulfate, filtered and concentrated to give the title compound, TLC (silica
20 gel GF) for acetic acid/ethyl acetate/hexane (2/20/80) Rf = 0.54, for ethyl ‘' -
acetate/hexane (20/80) Ry = 0.54; NMR (CDCl,, TMS) 0.80, 1.56-1.83, 2.55-2.75, 3.05-
3.2, 3.57, 7.4-7.55 and 8.03-8.12 &.
PREPARATION 6 (S)-3-(3-Nitrophenyl)pentanoic acid methyl ester (XIII)
Following the general procedure of PREPARATION 5 and making non-critical
25 variations but starting with (S)-3-(3-nitrophenyl)pentanoic Acid (XXIV,
PREPARATION 4) the title compound is obtained.
EXAMPLE 1 Ethyl-3-hydroxy-3-(2-phenylethyl)hexanoate (II)
To a solution of diisopropylamine (32.2 ml, 230 mmol) in tetrahydrofuran
(240 ml) at -58° is added 2.68 M n-butyl lithium in hexane (87.4'ml, 230 mmol) over
30 one hour. Ethyl acetate (21.4 ml, 220 mmol) is then added and the reaction mixture
stirred for 1 hour during which time the reaction mixture was cooled to -70°. 1-
Phenyl-3-hexanone (I, 35.2 g, 200 mmol) is added slowly over 30 minutes and the
reaction mixture stirred cold for 1 hour. The mixture was quenched with aqueous
ammonium chloride (100 ml) and warmed to 20-25°. The mixture is then acidified
35 with hydrochloric acid (4 M). The desired product is extracted into methyl ¢-butyl

ether dried over magnesium sulfate and concentrated to give the title compound,

10



5 PREPARATION 1 Resolution O ([err])-1-(3-nitrophenyl)propanol (XX) By
Conver si og, 1-(3- mtrophenyl)propanol (XXI') and (R)-1:

nltrophenylg prog)an | acetate Celite supported PS-30 |ipase F‘Rﬁé’%‘"?&-"g)
and | sopropenyl acetate (22.00 m, 0.20 nol) is added to

-1-(3- “bté%hﬁﬁyh)@g&gamgte%&?n@%&ib)gNm %éDGgJ)): 2337 i@ M:B'% 6240 hnt)

The thUI’GIg‘.StII’I’e his tine

s
cat al yst 2531%61’1)\2@59 By83F1.77.r1a$8-3.63, 1.4d- ]c%ﬁ - end 9498 m&cmﬁ 183{9@r and
the the 4487 PELONERN, nab, 9%23@6125@%@%0% 29,48.3} 80. qi YROAIY, 6 and

acetate-a m'xiureé.” Separat’i on of

c hr omat ogl‘aﬁrﬁy 1‘@ 6%13 appyonia) iz @elative I*Féﬁ?ﬁlfﬁrgﬂ?af%m’ §§"e f@i’t)xez"ﬂ%@ob 3%
[[err] {]3% 59'). (ethanol, ¢ = 1) and 15

(S) 1- pro anol (10.7 err]]ferr]=-33.0 (ethanol, =

D PREP pas S) 1- ¢Hydrerrohive agﬂbﬁ?%‘p! efanaieAh I (Xxi 1) .-
t -
i sopropyl e lu@;nsn (XXI drdxfi3- (8 rSRE &Tﬁ&hmn%a%iafmmr 2005mAiel)iS) - 1- (3

ni t rophenyl )pro anol 5 I N et hyl'ene

chlori de dizsolved in methanok {428.ml) and ZM sgdiuzn hlémm (AeQ Hﬁn&%m@ ischl ori de
(0.69 g, Q%&’?’ad 28n 8@ ctioh mg@s stlftéd @e@@tzwrbvémélﬁl dvathandlistetmbvédr 10

mn, then at Olerr] for 40 mn. The, reactlgn Is diluted wth methyl ene

chl oril@e, agédh@m@a@anaomes pgure is acididie groghlouig acid (4 M) nThs ed.

The met hy elxhr. R bty ethdieard ddicd 6RFIR
[[err]] [elriéélf‘e&ékloaﬁbtdi@t har?gﬁéa gfd}h?yl ;?'-L%wlsfl | ca " msmm

acet at e/ h8 %/ER? uetig conceptrated fquave flg cpmp] °“F?\9S)TI(5§§5 03001, 1.88
- 2.17, 2yl éee%emeﬁawsoﬂmﬂvmzcm éﬁusw .14) 27772.83, 206 B820.76, 8. 24

o1 e e 54 B b oy b oPRAEBAPL 90 TBARTAA S,
S OFII u nitslemugl'i %1 42409, 31J9013”|§o riiau)mwws aﬁtsgotl{l ?ggg\im /2 l((ﬁfatﬁde) mttdagaiymm
(ng) 21 h@?&%ﬁ@?&ﬁgégﬁ&éﬁ @eig*?fﬁe 30 (XX |, PREPARATION 2, 1.43 g,
5.5 mvol ) EXAMBUES dr opwW(R)e3 mdtda@r-amayleem&thyl)bexanﬁmmm, (1R,28)-onate (6.4
m., 6.4 mmol) at -20[err ]norep egzmle sat]{: (ﬁ}) 20- 25[ err], an additi onal
3-Hydroxy-3-(2-phenylethyl)hexanoic ac1d (III, EXAMPLE 2, 2.83 g, 11.97
20 mmol adjusted for methyl ¢-butyl ether) is dissolved in acetonitrile (15 ml). (]_.R,ZS)- _
Norephedrine (910 mg, 5.99 mmol, 0.5 equiv.) is added and the mixture stirred
overnight at 20-25°. After approximately one hour, the product began to precipitate.

The following morning the slurry was cooled to 0° for 1 hour before filtering to
collect the hydroxyacid salt. The cake is washed with acetonitrile (9 ml cold) and
25 dried under reduced pressure with heat to give the desired product.

. This material (ca. 1.5 g) is slurried in acetonitrile (21 ml) and heated to 70°
for 30 minutes. The resulting solution is gradually cooled to 20-25° as the product
precipitates. After 2 hours at 20-25°, the product is collected by vacuum filtration,
washed with acetonitrile (21 ml) and dried at 20-25° under reduced pressure.

30 Again, this material is slurried in acetonitrile (21 ml) and heated to 70° for
30 minutes. The resulting solution is gradually cooled to room 20-25° as the product
precipitates. After 2 hours at 20-25°, the product is collected by vacuum filtration,
washed with acetonitrile (21 ml) and dried at 20-25° under reduced pressure to give
the title compound, mp = 113-117%; NMR (methanol) 7.41-7.08, 5.18, 4.98, 3.15, 2.65-
35 2.60, 2.34, 1.79-1.78, 1.56-1.52, 1.43-1.3-7, 1.06 and 0.92 3; CMR (methanol) 181.4,
144.6, 142.2, 130.2-129.3, 127.6, 127.1, 74.5, 73.9, 54.0, 46.4, 43.6, 43.4, 31.9, 31.9,
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al i quot of sodium malonate (5 nm., 5.0 nmmol) is added to the reaction and
then stirred overnight at 20-25[err]. The reaction is concentrated and
partiti onedolgu2een et hyl acetate and hydrochloric acid (1 Mcraisyenwssegani c
phase is separated and the 35 solvent renpved to give crude product which
I's chromat ographed (silica gel; ethyl acetate/hexane, 10/90) to give the
title conpd8bels.f[amdrlz$ é;rM]SiCI,lanumaﬁ]m/ énehating lnt@SttY1¥$8 150; 303 (15),si | i ca

| GF, et 250 VR ( CDCl VG
0.70 - 0. ?ﬂ@g%ﬁ@o@é 360, A5k 78 @{'s]éw"?tgg“dg Y 52”13 65 i
3.69, 3. 86EXPQAEBE 4.21 -(6R)X m—dmydm-‘i-hydmy -67(152-phepyBethyHé-moppl-2HE . 11

[err]. PREPARATION 4 (S)- gygfaﬁé}%) enyl)pentan0|c Acid (XXIV) 5 |
] he [§ I]mal onate (XI111, PREPARATI ON 3,

(S)-Dinmethyl 1- (3-nitr _ ,
0.73 g, B.26 m‘r&ﬁt)ﬁ Hydr@maaehhw h%ﬁll@ﬁ jagida (1Ri2B)snovepheirine saltdldVi g hr .
The reaCt'ﬁS%dlvgrs I Eﬁcﬁ 8 Wg‘QQQﬁﬁﬁ&lf"fst&ﬁv%&bt@iﬂh\’freé‘ﬁﬁha(tlﬁ‘s- }Iﬁﬁ% -§Y4. acetate

phase is wa separ at condensed ive t title
conpound, ppenylﬂhp@he:}anemlmis [qulwmﬂha welt, mgethylle)cetm (810sm)jang apdingr

?ggtc: [Ce?fi %ﬂa’t\%d 8%%?&1%“%@%59%%%0%&% é’&ﬂi&’t&d ﬁt@tﬂ@e%th eetate 4

7.54 and 8.2pd the gthyd apeipte laysargotiactad jang cgncentrated to an oll. The free acid is
([err] )I‘ﬁz &ﬁeﬂédaéaen@m %&%ﬁﬁ?&kﬁaﬁ&i% rﬁﬁtali'ﬂd' the%t)%oﬁmuea tJ ac. sol ution

of ([err])-3-(3-nitro eny %pentanmc aci mmol ) in

met hanol ~ ( Sizgd qm'} d}lgm 3¢S &3P remmeh) l%aﬂéftﬁ’r@@ th %fae mm}m fhged
resul ting %814 163 % hiehss. | Moﬂ&b%hﬁdmﬁlénéﬁf ﬂnﬂ%‘nécsﬁfm 3altq65.9 g, QBO Pr6O)9id Addedt he
m xture is partitioned between acetate_ ang sodi um bi car bopat 5%
aqueous) . PAE the a%afalgmwmre.sga@@p!éﬂamda%ﬁ%% B&% PUERRE OVRIPIE: w’ﬂl
addi ti onal rEzEHHthQ guéiched with Rgdbaiieric S&a (3 IPAI A YO4rFPEHeCorp it Qye! € :
washed ]\.Ig t h elg eétl ox(:ig zlilg: g.;ersfs)gnlra% eg %ré ggdmgrglcgrbonate solution and -
concentrated to 294 ml containing (R)-ethyl 5-hydroxy-7-pheny1-5-propylheptanoate
(V). A solution of sodium hydroxide (0.5 M, 460 ml, 230 mmol) is added to the
concentrated solution and the resulting cloudy mixture stirred at 20-25° overnight.
Methyl ¢t-butyl ether is added and the aqueous layer collected. The aqueous phase is
20 acidified with hydrochloric acid (4 M) and the product is extracted into methyl ¢-
butyl ether. The methyl z-butyl ether layer is dried over sodium sulfate and -
concentrated to give the title compound, TLC Rf = 0.22 (ethyl acetate/hexane, 50/50);
NMR (CDCly) 7.29-7.18, 8.39, 2.70, 2.71-2.62; 1.98-1.93, 1.74-1.66, 1.45-1.34 and 0.93
3; CMR (CDClgy) 176.89, 167.5, 140.4, 128.6, 128.4, 128.2, 128.2, 126.8, 83.2, 60.1,
25 47.1, 44.3, 40.7, 40.4, 29.6, 16.8 and 14.5 §; MS (CI, ammonia) m/z (relative
intensity) 278 (100), 254 (15), 236 (15), 217 (5), 195 (5), 159 (3).
EXAMPLE 5 (4-Phenylphenoxy)(4-chlorothiophenoxy)methane (VIII)
To a slurry of paraformaldehyde (36.24 g, 1.21 mol, 1.58 equiv) in toluene
(243 ml) at 22° is added aqueous hydrobromic acid (48.5 wt%, 652 ml, 5.86 mol, 7.68
30 equiv) with an endotherm to 18°. The resultant biphasic solution is warmed to 40°
and a solution of 4-chlorothiophenol (VII, 138.81 g, 0.960 mol, 1.26 equiv) in toluene
(116 ml) is added over /2 hour while maintaining 40-43° and rinsed in with foluene
(50 ml). The mixture is then warmed to 50° and stirred 1 hour. The mixture is
cooled to 10°, the phases separated, and the aqueous washed with toluene (250 ml).
35 The combined organics are treated with ice water (500 ml), hexanes (350 ml) and
the phases separated. The aqueous phase is then washed with toluene (200 ml) and
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over sodiumsulfate, filtered and concentrated to give the title conpound,
TLC (sili C%Y%QI k GF) for acetic acid/ethyl acetate/ hexanecéél 20/ 80), Rf
0.54, for e ? %t at e/ hexane (20/80) Rerr] = 0.54; NWR ( 7] X

0. 80, 1.56183 2.55-2.75, 3.05- 3.2, 3.57, 7.4-7.55 and 8.03-8.12 [err].

CREPAFAT! O b G RS/ R R Rl BN, RS Gt
vari ati ons give cm@rhmmgmﬁhﬁthé@%cm#ebwem)dﬂé&m E))Mn'bﬂa, R4 4T/ V,
PREPARATI ONofgr ié;f &Zfskfbscﬁ gs'r% 945, 3013314 Fiuyx T Bichated for C;HgBrCIS

Et hyl - 3- hydroxy exénoate
di i sopropy! a@ﬁ@ﬂﬁ%sz@drk 23:’2@063Fm)l ) in tetrahydrofuran (240 m) at.

-58 dd 7. |
30 one four - Erh gsgggtxgpgwy@nxi%mwgggwmg thil{ 190 Fquiyd H0 TR o <!
reaction m uﬂlnfelﬁf 1Sradéédfacﬁ° utignoef; potiessivrg tth@hdtb inmor\@g@tﬂaﬁorg,xt ure
vas cool ed b3es HHLCL00 eqdiy) FENBAYA b3 RN PR, WhileIRaiftinicRad k) 5o Smrflded

sIovay over m nut es ndt e reaction mxture stirr

The m xtur emmrﬂmmra&ﬁ@ ko BBl g et weightAnd DV (GBiak added follopedrhy thar ned
to 20-25[erg E@&uglhéwtﬁld é.cﬁia%eafz‘éxf@ ﬁfesgrea%o% wm{ PR CRbekh Aihd (4

M. The deS|re IS extracted 1 nto nethyl tyl ether dried over

nmagnesi L;m] s82% et aﬂaleméeehtqnmn@ﬁhyléhvgr%hlpmemppes Engpd imwithiDMF (59_C

R[ err] = 0. Zﬁ) asd {Hél reSGle éxﬁts@{x}}?)&ﬁ?f'ed a?tOéOZQ')Jr whﬁ&@qe[xﬁﬁ&lu)e ié cgtﬁeg td 82°
13, 3.60, 5. 75563, 2. 8-1.53, 1.41 4 and 0.93

[ err]: OMWR e@bpf@e ](‘}001@ fellovxeshbz Waigs(590 mlp gdded. 1Phe Brecapzjeata is qo}lscia

72.8, 60. 6, pfdadhurd EltfatictPadd whéhéd with WatdP ¢1506- r8l) (28! thethdRol @bo rAYERAI 3)

mz (relative intensity) 282 (100), 264 ( 631 247 (10), .194 5 (13), 172
(5), 159 ( 551r1ed in a nitrogen stream to give a solid (251.25 g). The solid is dissolved in

15 methylene chloride (1 1) and dried over magnesium sulfate and washed with
methylene chloride (200 ml). A constant volume concentration (1300-1800 ml) is
then performed while adding a total of 1.35 1 methanol and ending at 1344 g net
weight. The resultant precipitate is collected at 20-25° by vacuum filtration, washed
with methanol (11) and dried at 65° under reduced pressure to give the title |

20 compound, mp = 99-101°; TLC (Rf= 0.64, ethyl acetatec/hexanes, 1/9); HPLC (rt) =
9.67 min; NMR (CDClg) 7.55-6.99 and 5.44 §; CMR (CDClg) 155.99, 140.52, 135.28,
133.48, 132.06, 129.18, 128.75, 128.24, 126.90, 126.80, 116.34, 73.15 §; MS (CI, NHy)
m/z (relative intensity) 346 (1.7), 344 (3.5), 328 (3.8), 326 (8.1}, 201 (11), 200 (100).
EXAMPLE 6 1-Chloromethoxy—4—pheny1benzene (IX)

25 To a mixture of (4-phenylphenoxy)(4-chlorothiophenoxy)methane (VIII,
(EXAMPLE 5, 176.45 g, 539.9 mmol) in methylene chloride (750 ml) at 21° is added
a solution of sulfuryl chloride (73.82 g, 543.2 mmol, 1.01 equiv) in methylene
chloride (150 ml) while maintaining < 23° over 8 min. The mixture is stirred at 20°
for 11 min then co.oled to 3°. A mixture of cyclohexene (60.7 ml, 5§99 mmol, 1.11

80 equiv) in methylene chloride (100 ml) is added over 10 min at 3-5°, then warmed to
19° and stirred 10 min. The mixture is concentrated to 600 ml total volume and
hexanes (500 ml) added. The mixture is concentrated to 500 ml and hexanes (300
ml) added. The resultant slurry is concentrated to 500 ml and pentane (1.3 1) added.
The slurry is cooled to -50° and the precipitate collected by vacuum filtration and

35 washed with -30° pentane (700 ml) and dried to give a solid (115.28 g). A portion
(110.34 g) of the solid is dissolved in methylene chloride (200 ml). Hexanes (11) is
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EXAMPLE 2 3- Hydr oxy- 3- ( 2- phenyl et hyl ) hexanoic acid (111)

Et hyl - 3- hydr oxy- 3- (2- phenyl et hyl ) hexanoate (11, EXAMPLE 1, 200 nmml).is

di ssol ved WO %9geM&nol (423 nl) and 2M sodi um hydr oxi de (150 peguSdsn769%01°)

i s added. The reaction mxture is stirred at 20-25[err] overnight. Methanol

I's renmoved 10 and the remaining aqueous mxture is acidified with
hydr ochl or i addgd jamd the pyixturn gornentnatedt for WAiet Hegamet208anls i adﬂexd ared thel

t-butyl et Wﬂ&ér&f’aﬁ@&% BEF T i, %5506 % tﬁﬁ@c} Rheg é{gg{,}g.?ﬂi,rat ed

to give the title corrpoun acetater m _
30/ 70) Nvréhe Epesipisate]cpl lqcterbby vagiunp atzorszw e@@nﬂnh@m (36 ml) &&.1. 57,

1.45-1.31 &ﬁ@leé)togg%vé e ﬁtle@@p&ﬂaqz{féf-bb }/ﬁgz djfﬂ%a WWZS 2

125. 9 73.4 7, XaneHoni a)
mz (relft |3/%2 ; HtPéfﬁ‘srttyﬁ 45 eming NM# 7.803% 13 2o 5.80 & CMR (0133213)( $55.03,520(38) .

EXAMPLE 3 136.49, 1088 31d8vsb, 957.18; iz%éé‘eﬂlé'agt&mh : %gﬁ ﬁzeﬁ)
- 3- t LB

P! e By G816 R 2380000 1 . mﬁifa{“’tﬁtif etﬁfw s

di ssol ved |Exgp§11m17tr| | e (RILE dﬂt‘ ylp(h%ﬁofﬁ)neﬂ'x\ﬁrﬁ@ &Eﬂuﬁﬁ%@ﬁg’ 5.99

mml, 0.5 equiv.) is added an heé m xture stirred overnig at 20- 25[err].
Aft er appr oxi mat el y one h&benylphenory saethoxyberanoate @eci pitate. The

fol | ow p@ nor ni nMep 4 BRirsy 6 (RY-3VRR—Ir&S08- @Pﬁ&ﬁétﬁ&f)ﬂxefaﬂﬁm]ac{?f)ﬁfngp%htgﬁﬁne

filtering to,c hydroxyaci d sa he cake is
a::et on: t ?I Isélt((g{’nﬁﬁé'%eﬁ: &n¢594 &, fiG2gmmolldn water €188 phend MIBE (185 maldt t o
S toni't d?ﬂ °ﬂ§@da€d a%dgah§h 78fi|c f37% ‘216%)75% %lﬂw resu?t i ng

t t err] for m nu
ST uti on | Sy At therih o B428 1540, Fas phanes ore prressiontaddbe Af tor 2
hours at 2GqRbes pliasetldﬂeraﬁuéaldmth MTBEQh8sellRdTRY oi-g%ﬁ dsbd Lfé\&ﬁ&{\ovééﬂs hed
with aCfEthonl trile dried (gt 20- 25 under uced géessure

Agai n S i Fu S ea“aﬁf’?‘éeal trated, - o She P?'}qeétretflls rﬂ‘?n afded toluene (7 3
70[err] f ormB,ONxN—diiku;ﬂ-opi[émyraﬁﬁué (96'gnl smuﬁmﬁm, 8.53 gady ahhyl-ﬁﬂ&lo&sitﬁ&yt oom

20-25[ err] eny @h@mﬁ %teﬁs 3‘3’862812%% %&teqm; the product

i s collected by va
is then warmed to 110° and stirred at 110-117° for 5 hrs. The mixture is cooled to

65° and methanol (800 ml) added. The resultant slurry is cooled to -30° and the

20 product collected by vacuum filtration, washed with methanol (200 ml) and dried to
give crude product. An analytical sample is obtained by chromatography (ethyl
acetate/hexanes) followed by crystallization to give the title compound, mp = 104.0- -
105.5°; TLC Rf = 0.50 (15% ethyl acetate/hexanes); HPLC rt = 13.8 min; NMR
(CDClg) 7.51-7.04, 5.78, 5.32, 2.75, 2.64-2.58, 2.03-1.97, 1.78-1.72, 1.41-1.28 and

25 0.86 5; CMR (CDClg) 169.38, 157.14, 156.14, 142.04, 140.71, 140.41, 135.85, 134.56,
128.75, 128.68, 128.35, 128.29, 128.09, 126.97, 126.81, 126.73, 125.78, 116.13, 87.34,
85.20, 80.40, 41.19, 38.80, 38.61, 29.73, 16.74, 14.35 3; MS (CI, NHp) m/z (relative
intensity) 620 (1.7), 619 (7.8), 618 (19), 418 (13), 266 (100); [a]25D =-4(C=10,
methylene chloride).

30 EXAMPLE 8 (R)-3-(2-phenylethyl)-3-[(4-phenylphenoxy)methoxylhexanol (XI)

To a slurry of crude (R)-(4-phenylphenoxy)methyl-3-(2-phenylethyl)-3-[(4-

phenylphenoxy)methoxylhexanoate (X, EXAMPLE 7, 56.5 wt%, 49.32 g, 46.38
mmol) in toluene (500 ml) is added a solution of diisobutylaluminum hydride in
toluene (1.52 M, 85 ml, 129.2 mmol, 2.79 equiv) while maintaining -20°. The

35 mixture is slowly warmed to 1° over 2.5 hrs, then stirred 1/2 hr. Acetone (8.0 ml,
108.5 mmol, 2.34 equiv) is added and the mixture cannulated into an 18° solution of
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washed with acetonitrile (21 m) and dri,ed at 20-25[err] under reduced

pressure t ' he title conmpound, np = 113-117; NMR (neth
7.41-7.'08,%%&‘?9’&? 98, 3.15 2.65- 35 2.60, 2.34. 1.79-1. 73%?}‘2?88’1793%

1.43-1.37, 1.06 and 0.92 8 CMR (nethanol) 181.4, 144.6, 142.2,

130. 2-129. §i é%%lélﬁlg %&;ﬁé‘c ghbs% 64329 4 P4?4éﬁui4ﬂ) ﬁ%a@er(ﬂg?»%ﬂ) 9, 31.9,

18.6, 15.7 relative intensity) 388 (25),
303 (15), z@mqlm) exoﬁwm(tp)28°,1zsnsx(xa@o§h tc[lwner {1pp anlp| The meixtuze-is stirred at

met hanol ) §§le d lubl db filtrati hing
(6R) -5, 6- dlﬁ ro- ﬁ ?gﬁy e)[nsozl eSrfgﬁ’f/’ve ﬁvac?%mprof)yrn’was pyranthz one

(VI) 5 toluer(eR) The pp@ﬁeg Rye gap(azaquényh B qﬁ,!;daﬂtﬁ 2quepny phase is washed

(1R 29) ¢ nom@’l@oﬁ VT}E%E@E  ArtstPovErh Bvgftbed to
the free aci Iﬁq ddrool>§<19 3 éﬂ g enyl et h?#mexa%m C %gcd.eﬁ“‘%g sl &ryl ng
um hydroxide

the sal t |mmmhedcmt {PUEREFO %800 B} cThe prgapic \ “ 810
The f ARG chiceRtat oSBT Phét &H%hetahu Im@easﬁat@s@m ik B@a&L Mrhe

acet ate |l ayer collected and concentrate to an_oil free acid is 10

then redi sZesulteatishureisiasoeneniratethand mythanol 4zpp mvelsw#aéu ahe systure is o
-10.  Car bopylwdichpiriased an& %Zetﬁax%l (Q&Qmmﬁ(ie& STIelElQfryai8 GodlBE t6 S50 tandn

m xture stirred cold for hours. Mbonoet é][t mal onat e g%esmm sal t £65 9

g, 230 ¥hothe nssoa%@creawaeé bre filtgation. o The filiate igyronsentra fBet weigh

20-25[ err] h%ﬂéa(mb'rﬁl') hsﬂﬂidé&eﬁﬁu S midtdfe baehirated to 232 netRdight.! Mexane
and the organic cqlle

o anor o | s oo e R ek L g P A o

to 294 ni @amwzsl%li B)adabayénoﬁvehw Qéww7a<nhﬁeﬂ lof BeRrRIBO0 &1l) aNd pbstany) . A
sol ution of_sodi um hydr.oxi

ded to t,h
concent r at &PSELFHBFOUHRE tl"hég 'g}éﬁ Pr "E}so‘i?gﬁctﬁil ggod'ra)é“ ﬁ%@ﬁ‘%t w?ﬂ“’%S
overni offf . WK baﬁtahe P200yih1) &indedriddSinagl dﬁ;@logmohtfmn &q pivedhe dasiesd peldhect ed.

-rl)-:] g dﬁg? e:)g Aé{i éeglillgaa %%p&a%égt@ cf bjw clta tggroa(i) Iy S ggeltgte}hex%e)%‘nﬂowede
by crystallization (methylene chloride/ hexane) to give the title compound, mp = 49-
53° TLC Ry = 0.14 (15% ethyl acetate/hexane); HPLC rt = 9.18 min; NMR (CDCly)
7.66-7.07, 5.36, 3.76-3.74, 2.63- 2. 58, 1.94-1.88, 1.70-1.65, 1.38-1. 30 0.93 §; CMR

20 (CDCly) 157.05, 142.25, 140.73, 134.68, 128.70, 128.42, 128.29, 128.21, 126.76,
125.85, 116.07, 87.05, 81.85, 58.89, 38.77, 38.60, 38.23, 29.90, 17.04, 14.62 §; MS
(CI, NH,) m/z (relative intensity) 423 (2.8), 422 (9.9), 252 (100); [0]%°}, = 6 (C = 1.0,
methylene chloride). .
EXAMPLE ¢ (R)-3-(2-phenylethyl)—3-[(4-phenylphenoxy)methoxy]hexanal

25 X1D

To a mixture of crude (R)-3-(2-phenylethyl)-3-[(4-

phenylphenoxy)methoxylhexanol (XI, EXAMPLE 8, 91.1 wt%, 15.40 g, 34.68 mmol)
in methylene chloride (47 ml) at 0° is added a solution of potassium bromide (0.4057
g, 3.409 mmol, 0.098 equiv) and sodium bicarbonate (1.557 g, 18.53 mmol, 0.53

30 equiv) in water (20.5 ml) followed by 4-hydroxy-2,2,6,6-tetramethylpiperidinyloxy,
free radical (0.3060 g, 1.776 mmol, 0.051 equiv). Aqueous sodium hypochlorite (13.4
wt%/vol, 26.6 ml, 47.88 mmol, 1.38 equiv) is then added by syringe pump over 1 hr
while maintaining 1-5°. A solution of sodium thiosulfate pentahydrate (0.5182 g,
2.088 mmol, 0.0602 equiv) in water (14 in.l) is then added. The phases are separated

35 at 0° and the aqueous phase is washed with 2 x 50 ml methylene chloride. The

organic phases are immediately filtered through magnesol (50.25 g) and rinsed

15



butyl ether. The nmethyl t-butyl ether layer is dried over sodiumsulfate
and concentrated to give the title conpound,” TLC Rf = 0.22 (ethyl .

acet at e/ hax@ng12999/ 50) ; NVR (CDCl [err]) 7.29-7.13, 3.39, 2. pernisesir99362,
1.98-1.93, 1.74-1.66, 1.45-1.34 and 0.93 [err]; CWR (CDCl [err]) 176. 89,
167.5, 140.4, 128.6, 128.4, 128.2, 128.2, 126.3, 83.2, 60.1, 25 47.1, 44.3,
40. 7, 40. 4thrgQglb withom8tlayluhe lohldrideqd 00 mlNBThé:lextraﬁmnmé a9ncehratededoadn oib

ExapLE 5 09 dus ke Bhomlis odds, T8 mpethe inteasiilaain g e ARl 1) o
rsﬂl ;JI’ ; %/ gfz : grafght andgiedah’g/ﬂﬁocxg@aﬂde(gr’é‘he Aiixtupe is donbenteated \th 186 gf wdtivesight( 243
nol , 7.68 39 l’g%lw \9?9(\#@%@ (}g%é E‘%{P i‘%ﬁ féoﬁ%ne res%ﬁ"?%?ﬁ H%ﬁiﬁ?aam C
sol gt |9 gg [ prommmﬂllemdzw aouhua fﬂtdahbnpwasifedmh |-80°ageimit axpen(00 Imlj) shd , driba8| |8$
i i i i nip 8i5¢ 330Uty L B8 e R ol cofoolr g R B 02tso UL
war med to &@L£F (elthydrdetate/hexanie] 10/80) HPIErtns: 10.85eming NMBI(EDClY A9, 168
phases Sep?%t 9, 7’459 708 5%“5%‘#3%%@5!?6" 14! H(@Og‘é%”ﬁ 9§%5%1\Eé§c?§gf

conbi ned orgahiCs’ are freated"Wwth 1cée Wate héxane
t he phases%b@&rm 1¢h69,alﬁﬂe6ﬂasl3ﬁ4835b28 %&tﬂﬁérﬂw&%ﬁ% 188':24, 186.0%ne (200

m ) an 6(‘63:”*8 d e e ' fate
and concen a?égﬁt 32§c§(8§ a%ﬂﬂ %aﬁﬁhsé?%%zéjﬂe% enzéne k%
NMR 7. 43, W82re1a¢mgn§e@sxty) 420MR.5).32203(200 :ﬁczl = 148(C =gl. 0,1xaeth4&pe37 32

[err]; HRVR, cal cul ated for C?HGBrCI S = 235.9063, found = 235.9063. 5

To a sol utlon o " 4- phenyl phenol (129.91 g, 0.763 nol, 1.00 equiv) in DVF
(400. m) EXAMBLEIO] is é’(:R)afi-garhmqthom3 -fonikeophanyl)-7H2mbriylethyl-TFHF

(20 wt% 429.40 g, 0. 765 BlohedyifRertiiyinidthbrfnAURS M lebklirk 3 M), while
mai ntai ning | ess than 5[err
15 diastereomers at C-4 and C-5) (XIV) '

To a mixture of (S)-methyl 3-(3-nitrophenyl)pentanocate also known as (S)-3-
(3-Nitrophenyl)pentanoic acid methyl ester (XIII, PREPARATION 6, 3.78 g, 15.932
mmol) in THF (55 ml) at -80°, is added a solution of sodium hexamethyldisilazide in
THF (0.935 M, 17.5 ml, 16.36 mmol, 1.027 equiv) over 7 min while maintaining -80

20 to -85°. The resultant mixture is then warmed to -74° and stirred at -74 to -76° for
18 min. The mixture is cooled to -90° and & solution of (R)-3-(2-phenylethyl)-3-[(4-
phenylphenoxy)methoxylhexanal (XII, EXAMPLE 9, 6.50 g, 16.147 mmol, 1.013
equiv) in THF is added over 10 min while maintaining -85 to -90°, and rinsed in
with THF (20 ml). The mixture is then warmed to -71° and saturated aqueous

25 ammonium chloride solution (90 ml) added, followed by water (90 ml) and MTBE (90
ml) and the mixture warmed to 20-25°. The phases are separated and the aqueous
washed with MTBE (90 ml). The extracts are dried over magnesium sulfate, and
concentrated to an oil. An analytical sample is obtained by chromatography (ethyl
acetate/hexanes) to give the title compound, TLC Rf= 0.16, 0.24 (ethyl

30 acetate/hexanes, 10/90); HPLC rt = 12.52, 12.68, 12.97 min; MS (electrospray,
sodium acetate) m/z (relative intensity) 662.5 (100).

EXAMPLE 11 (38),(7R) 4-Carbomethoxy-3-(3-nitrophenyl)-7-(2-phenylethyl)-7-
[(4-phenylphenoxy)methoxyldecan-5-one (mixture of

and

diastereomers at C-4)
35 A solution of (35),(7R) 4-carbomethoxy-3-(3-nitrophenyl)-7-(2-phenylethyl)-7-
[(4-phenylphenoxy)methoxyldecan-5-o0l (XIV, EXAMPLE 10, 11.12 g, 79.0 wt%,
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m xture is concentrated to 557 g net weight and DVF (33 nl) added foIIowed
by the cru met hyl t hi o- 4- chl or obenzene prepared above with a fr

exot hermfrqgonﬁ)g%ﬂ[err] to 70[err]. The crude PCT’US98’"993

br omonet hyl t hi o- 4- chl or obenzene is rinsed in with DVF (50 m) and the

2arer ] and iy SHE b Beiede afibide (63D, s 3 B co eyl HbuipgC 00! o 1
Pﬂ rec ; ﬁ Id t ﬁé tepylsdlmlim ehlomhbgmmdﬂl@m$ gl ?4 685 mmelnd. mwdwm lacatatec(6. QSZLISgO :
(251795 g Brteia ki, 620 AN Hbih (81481 B) bEAOETRIARRILS Wby 315 T

dri ed over m@nee;xsummﬂdfmzrmd skixséroat 20-25° fthMD@neThﬁﬂesnltm geagisi ). A
S Total 5 iR RReER bR (h) 3 aHinily ikl ARDIERE RERAEE FHE) "0
preci pi t at efiltzate d$ cancentgated oG] eAn]anb;ymabmlhuqf thetitlercompeundis wit h

met hanol (%ﬂ%ﬁﬂ;ﬁd&@&&&@ﬂ fﬂry u@%sfe/ RRdMee fqﬁm 3 ﬁ-@3%?7t3§lve the

title 20 conpoun l{ r‘é err
acet at ec/ he&«mﬁ@fsﬂlemgas, 100 HRLG rf=—§36)2, 48 mm@@,cp&lg)]g 05-893, 8.609 and

fzg“?[Ser r1]2 X ggf% Qmi o 6:1 )3 é@% '%93 5’h4§4§23 3§3§9@82 781%%74%201%& 0657 6%‘1 18

(rel ativé |§»t@4& @CIQM@O(&_-" ?PO 6@416%95367 83128 ’(308}57 @53614(3@81}48 2@1 (11)
200 (100). RWELE3E2, 141 99 113y, qa@%ti}ma’gﬁas%nxwéfzﬁﬁd 1% 385

To a m xture_ of (4 phen enox (14 ‘chl or ot hi ophenho gérret aneﬁg&Vl 1,
(EXAVPLE 5, 12983, 48875, b Tdd 3 ChOTE 0B b 33 B LR aba Bl ' 211 or 1]
: f, ﬁg?ﬁgl 2@@%% Io%a .00f wslhé Ls'un Qalelgzr Bd©3$ 834826334, %%3322 5W9' 52 ,3.5049 @zaw V)

mxture is 4% ﬁ?’r“eetlzsat‘ls(?@f §$17P ?%?143134% ﬁ”7t9f?eﬁoégo2%ﬁz:t%§ 2, ZQ %%ﬁ@#e of

cycl ohexgne16.89, 1439 14029 1188 11.88,1M1S30I, aﬁmowa)'nvzmmeeme&mypew@z 8100
m) is adde 10 mn at 3-5, then warned to 19[err] and stirred 10 mn.

The m xtur eg§§ Hn&%gwgf 'ed to 600 m total volunme and hexanes (500 m)
added. The EXAMPEEi12 CONC@SY, (m)eﬁcaraoﬁemoﬁwm (Baﬁltfé’ﬂiﬁnﬂm@dded

The slurry T's cool et to -8 Ce”i tEgfecate a?%@ftﬁs%?ﬁet%eéét e &@af’ Sﬂﬁ?n
filtration and
20 To a rmxture of (3S),(7R) 4-carbomethoxy-3 (3-mtrophenyl)—7-(2-pheny1ethyl)-
7-[(4-phenylphenoxy)methoxyldecan-5-one (XV, EXAMPLE 11, 9.14 g, 83.7 wt%, -
11.995 mmol) in THF (20 ml) at 23° is added a solution of sulfuric acid in methanol
(0.524 M, 20 ml, 10.48 mmol, 0.87 eq). The mixture is allowed to stand at 23° for 22
hrs, then a solution of sodium bicarbonate (3.52 g, 41.90 mmol, 3.49 eq) in water (50
25 ml) is added, followed by MTBE (560 ml). The phases are separated and the aqueous
is washed with MTBE (30 ml). The combined organics are washed with aqueous
sodium hydroxide (0.5 M, 2 x 50 ml) at 5°, then .water (2 x 10 ml), then twice with a
mixture of saturat.ed aqueous ammonium chloride (15 ml) and water (35 ml). The

organics are dried on magnesium sulfate and concentrated to an oil. An analytical

30 sample of the title compounds is obtained by chromatography (ethyl
acetate/hexanes): TLC Rf = 0.39 (ethyl acetatec/hexanes, 25/75); HPLC rt = 8.15,
8.50 min; NMR (CDCly) 8.15-7.85, 7.48-7.01, 3.99, 3.92, 3.78, 8.50-3.39, 3.38, 3.32-
1.21, 0.82 and 0.74-0.67 8; CMR (CDClg) 205.20, 204.99, 168.00, 167.46, 148.38,
143.10, 142.04, 141.97, 135.23, 134.99, 129.47, 129.33, 128.46, 128.41, 128.28,

35 128.18, 125.85, 122.82, 122.58, 122.17, 73.83, 73.49, 66.63, 66.36, 52.92, 52.50, 50.79,
50.60, 46.25, 46.17, 41.57, 41.01, 40.83, 30.08, 29.60, 26.95, 17.05, 16.90, 14.55,
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35 washed with -30 pentane (700 m) and dried to give a solid (115.28 g).
A portion (110.34 g) of the solid is dissolved in nethylene chloride (200
m). Hexan®0p#120y9is 13 added and the m xture concentr at ge.r;,_ﬁegﬁl%s,g
Hexane (200 m) is added and the mi xture concentrated to 589 g xané (500
m) is added, the slurry cooled to -30, the precipitate collected by vacuum
filtration 14v@sl1éd4w’ndm]hﬁx&ne (300 m) and dried to give the title

rpert - Rt 10 TR eyl Gl g AR ?%%%Sﬁ@%%@ﬁ%g
140. 34, 136.49, 128. 78 1EB(%ﬂ;eWDEm-G-hﬁgyBaH-ﬁﬁrﬁnﬁom&WF)umilj.6 err8 0403,
R IR G A R S b T e i R X
pheny| pHenegyivin mwpék%mb)tle afiled t@crude (3S), (‘VR) 4- mkhrfm?t?ﬁig 'Ts-hl ydroxy-3-

(o]7
EVPLE 4, uagplening letytoi X alah s A5 ubd AU BRI pRECE ¢ i,
20-25 is adIAME sTh§ Wt BI740 gcs.msdmml» advmmedﬁnsmg; mkmagfbéﬁaéM)ﬁé 20
te ﬂgl ;Z]heggjm%alge 'S washged Wt %%U%%?g e%grsdéa ﬁ’&s‘ﬁﬁ%ﬂ'&%"%g
dried over th %ﬁ%m@m&lﬁzmd@&éﬁor@ﬂéds %emxmnsg%ﬁemsf’s
5. 55 23%‘?3?5“@'“&9@34&?“%?&%4}9 TR o R 5 R A e g g
328, 68 moPhas? Bovashar #F <5THELNG Fithuee pﬁmﬁbamhéﬁﬂmdl)anﬂwm@é'im}l) aﬂl‘He
stirred at ﬁ&%?com;ne@ dfusous|) ﬁg&s?f(%&ﬁ@w %) §§L€ <5J ngg hanol

(800 m) added.. The resul tant Cc00 to - roduct
col | ect ed B§AEAAmZ5ia1mmol, 21 eguiive (The a@xmsmbase(lszcmqenpramdd dr| ed to

gi ve crude eRfraeked twitk n@ﬂ%}léﬁé QRbridA TPk 20 ), O SR RNEnCLAIRIAIE AR
(ethyl 15 concentrated to give a crude product. To a sample of the crude product (0.401 g is
added ether (1.0 ml). The resultant slurry is cooled to -30° and the precipitate -
collected by vacuum filtration, washed with cold ether and dried in a nitrogen
stream to give a the title compound, TLC Rf = 0.49 (ethyl acetatec/hexanes, 1/1);
HPLC rt = 6.93 min; NMR (CDCly/CDgOD, 1/1) 8.08, 7.80, 7.56, 7.22, 7.07-6.88,
20 3.98, 3.33-3.30, 2.50-2.37, 1.92-1.70, 1.58-1.50, 1.22-1.14, 0.76 and 0.72 5; CMR
| (CDCl,/CDZ0D, 1/1) 169.05, 166.66, 148.66, 147.79, 141.99, 135.30, 129.21, 129.02,
128.70, 126.55, 123.51, 121.23, 105.13, 81.39, 42.58, 40.39, 40.09, 36.76, 30.38, 24.95
17.44, 14.54 and 13.04 5. .
EXAMPLE 14 [3a(R),6(R))3-[1-(3-Aminophenyl)propyl]-5,6-dihydro-4-hydroxy-
25 6-[1-(2-phenyl)ethyll-6-propyl-2H-pyran-2-one (XVIIL)
To a solution of [8a(R),6(R)15,6-dihydro-4-hydroxy-3-[1-(3-nitrophenyl)propyll-
- 6-[1-(2-phenyl)ethyl]-6-propyl-2H-pyran-2-one (XVII, EXAMPLE 13, 0.6993 g, 1.651
mmol) in THF (50 ml) is added palladium on carbon (5%, 50% water wet, 0.2574 g,
0.06048 mmol, 0.0366 equiv) and the mixture hydrogenated at 50 psi on a Parr
30 shaker for 21 hrs. Celite (2.07 g) is added and the catalyst removed by vacuum
filtration and rinsed with THF. The filtrate is concentrated to give the title
compound, TLC Rf = 0.45 (ethyl acetate/hexanes, 1/1); HPLC rt = 5.18 min.
EXAMPLE 15 [R-(R*,R*)}-N-[3-(1-[5,6-dihydro-4-hydroxy-2-ox0-6-(2-
phenylethyl)-6-propyl-2H-pyran-3-yllpropyllphenyl]-5-
35 (trifluoromethyl)-2-pyridinesulfonamide (XIX)
To a mixture of [3a(R),6R]3-[1-(3-aminophenyl)propyl]-5,6-dihydro-4-hydroxy-

H
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acet at e/ hexanes) fol |l owed by crystal lization to give the title corrpound np

= 104. 0- %&;E% TLC Rf 0.50 (15% et hyl acetate/ hexanes HPLC rt =
13.8 ni'n; lerr]) 7.51-7.04, 5.78, 5.32, 2.75, 2.64F é‘é?”’””-"
2.03-1.97, 1.78-1.72, 1.41-1.28 and 25 0.86 [err] CVR (CDCI[err]) 169. 38,

15718 5Bt thotan ifdla o Pl BS0AAE 100k G g5

85. |22i i gg 1878 mm:olbaseaamfs?tle ssenmgndzsxlm mlmeﬂwle@;bhwt& (3N 101 DM&‘B@% O;ﬂ z
E E gr rill EI(b ]%6% Z&P%%‘il éﬁé uﬁ'}lggg or | 5% il %9é&%§ézf%%)g

(R -3-(2- ;atlded/lthe Exgide raixpure of ﬁémﬁtmremem}i%@m%qehm chloxdp o a slurry

onenyl oo upyRaERA IR BRGNS 2 5 RIS MR R o il 5.7 sy o

mmol ) in 125teede” ¢BOQ@ hauys,titratingwith tbsl&a&tn@nomm@hylé@mmlmwlfpmm hydri de
i n toluen n[M{t“? Sf!“ I8&ETB ng - 20.
The 35 m%%oul‘l I's slo war negnmt%fzv]é'rz%g%ahggidm [gn st?rﬁérgidwllg hr
Acet one ( &nﬁnqphenybamyﬂrﬁﬁ -dibyydgard-deydraxy-6- -E1-phepybethyll-propyl- SHepyran-

| at t 136
cannul at eq_ 6r{2et &vair, EAbLESQ). Ut | ?Ls M%ochfaﬁcucfd QoM6ERRRE Lhg, (]

g, 647.2 140 equiv) in wate W th contro
28, riHxi ﬁ@%qmvx'm%ﬁhel pcebaterbR. mlvheaﬁﬁled améth%phﬁesswratedzcﬁ‘%[err] for

1.5 hrs a%ﬁu&&f‘s pHIE '1é‘9:'a§l§edrﬁﬁﬁ\f§&h9bén¥ %ﬁ]&'ﬁefﬂb tnﬂ%h&’ 'Ehe YaBth B orinit

t ol uene. hases are separated In I'trate _and the aqueous _ phase is
washed 5 PJ%PF?F dried e sagpesiumomlisty andrﬁ@cﬁfxgr&mde Phig sancentrate)is logded en

nmagnesi umgsyilifaEa, cohhﬁm (996 Baticdi del) pokEP witIS ARy paaem/tdn@*w& <ﬁ@/95) de 2 X

500 m). The oré;anl c phases_are concentrated to 137 net wei

t
met hanol (the@rpduct glutegwith thedollovang ethy! asptate {n ngqr@s SRRt &&m& 18%d
met hangd - (190Gn120%) F00BRE 8095, IHE 50TMmit4098). IThe eluent is combined and concentrated

to an oil with an ethyl acetate chase. Ethyl acetate is added (5.2 ml) and the
product precipitated by slow addition of heptane (156 ml). The resultant slurry is
cooled to -30° and the precipitate collected by vacuum filtration, washed with a -30°
mixture of ethyl acetate (1 ml) and heptane (4 ml) and dried in a nitrogen stream to

20 give the title compouhd, mp = 86-89°; TLC Rf-= 0.66 (ethyl acetate/hexane, 50/50);
NMR (CD4OD) 8.94, 8.19, 8.02, 7.25-6.97, 3.983, 2.68-2.52, 2.15-2.09, 1.96-1.64, 1.33,
0.88 and 0.83 5; CMR (CD40D) 169.9, 167.0, 161.6, 148.1, 147.6, 142.8, 137.7, 137.0,
130.1, 129.5, 129.3, 127.0, 126.1, 124.2, 122.6, 120.3, 106.2, 81.9, 43.6, 40.5, 40.5,
37.4, 30.9, 25.8, 17.9, 14.7 and 13.3 5; MS (CI, ammonia) m/z (relative intensity) 621

25 (1.7), 620 (5.4), 604 (1.1), 603 (3.4), 411 (12), 394 (12), 148 (100); IR (mull) 1596,
1413, 1359, 1326, 1177, 1149, 1074 and 720 eml (same solid state form as

reference). _
EXAMPLE 16 [3a(R),6(R)]5,6-Dihydro-4-hydroxy-3-{(Z)-1-(3-
' nitrophenyl)propenyl}-6-[1-(2-phenyl)ethyl]-6-propyl-2H-pyran-
30 2-one (XXV, mgjor component) and [3a(R),6R]5,6-dihydro-4-

hydroxy-3-[(E)-1-(3-nitrophenyl)propenyl}-6-[1-(2-phenyl)ethyl}-
6-propyl-2H-pyran-2-one (XXV, minor component)
(6R)-5,6-dihydro-4-hydroxy-6-[1-(2-phenyl)ethyl]-6-propyl-2H-pyran-2-one (VI,
EXAMPLE 4, 50.0 g, 187 mmol) is combined with m-nitropropiophenone (33.5 g,
35 187.2 mmol) and 375 ml of THF. Pyridine is added ( 31.0 mL, 374 mmol), and the
resultant mixture is stirred and cooled to below -5°. A solution is prepared by
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agai n concentrated and net hanol (250 m) added. The slurry is cooled to -60
and 10 the insolubles renoved by filtration. The filtrate is concentrated
60 g net weicwi2omexane (500 nl) is added, and the m xture cpRpRRbg/Pes -t 0
22 g net weight. Hexane (500 ml) is added and the m xture again
concentrated to 40 g net weight. Methylene chloride (25 ml) is added

fol | oned by addingaivanitdi téteachhiridee3amsl, 280 thrnidl) ta8e nl@ftelaend, 25 thid Wit h

- |, d. b | t ¢at hed 15
W h pant andotgeR i pied e She pRefi v5 S Shudlied BERARE It Pl daip i e 1 o
product . Antempératiredlelosabisl él‘ulaemlli}lalmbdls hgedcﬂmr:dmmtmgmhﬁmhhl e(tﬁfah/ whm y 1
A orjde exane o]
i ve the t1 sl ghas iR ookl 4503 cnd’H 8 ed e 48 Reaciion i)
acet at e/ Bex siaeinpd HPb&ween 850152 @ndimainbiiRed GDEAIS eamge t(‘gi a’g&gglﬁ)ﬁom’i :%’VR 20
3.76-3.74, 63- 2. 1. 4-%. vaol. 0-1 err \
coo Feaitio Bé”s‘gﬁ‘ﬁ %%“ %18%"7 ‘Q%‘ﬂteégzo‘ilt ‘J‘:‘ié‘&f‘“ gosipn. " 5g o1
g.26 7%er ;.]2)55[8& mixtGredis stigredOintilSill ﬂﬂl,dsmssﬁﬁre 381e71i1xtﬁ£e i6 Gyarfed A3, atZ&s@O
(1; 8)4 5326??{ gl;ui hfe[nerfmﬁ?%er r }:’@L Sgﬂ%‘é@‘”@ﬁ%"&%ﬂ’% (%%q #Bﬁg é’@(ANPLE 9
(R) - 3- ( 2- phecsthtet ()0 )nl,’Btc{ Mtpnhayﬂlmaoﬁﬁmmmwﬂahwambaﬁed removed,
bhenyl prisholbifaitbe sty S Sockdth fod il WisEhrals) ThG i ey opganic 1ayer gy
mmol) in mmh@q@wnnmummdmmmc afidf1 N 2sx 35(hied), wadedt (15D anl) ahd
b
b car bonat oS8 eddttlpKiofibora U sa.. plol Wil thbathe R0 W0 By,
fol | oned by aﬂtabs/ﬂﬁgwl) 2xtrag Wiqrdordisnosaly | 4 this poinh $he ryimalry @egamdlayai- and

13 4
(0. %f»sg? QQG%J%%M%e c&nﬁﬁ;d afld 'cxacgagxfag@uﬁda%wggggy,ggﬁﬂk ge S

over 1 Hb WQ%UWBF%t'EFP%¢%QeW§e inthes dispalvedin methylenet th@sdﬁ ¢3§ﬂenl) This -
pent ahydr at goltRor IPextactdd WREB dTHRAL of500GHE LN é&inhﬂ h‘&ﬁf'cﬁﬁdé (]442531)%1‘ thénhen

added. The phases re separated 35 at O[err] and gueous ase | s
washed wit hg 5 ingd-aqueoys p{gggact;}qge washed wﬂ:h a total of 6500 ml of

methylene chloride (4 x 50 ml, then 8 x 100 ml) and then treated with hydrochloric
acid (3 N, 150 ml). The acidified mixture is extracted with methylene chloride (400
20 ml, then 6 x 100 ml) and the combined organic extracts are washed with water (200 -
ml) and then saline (200 ml). After dryiﬁg further with anhydrous sodium sulfate,
the mixture is filtered through a pad of magnesol and then concentrated under
reduced pressure to give tlhie mixture of title compounds, TLC Rf= 0.18 for (Z)-
isomer, 0.28 for (E)-isomer (ethyl acetate/hexane, 1/1); CMR (CDCly) 166.93, 166.53,
25 148.27, 142.53, 142.39, 140.96, 132.23, 132.12, 131.82, 131.74, 129.87, 129.12,
128.55, 128.14, 126.16, 121.67, 120.56, 101.09, 81.77, 39.78, 35.23, 29.73, 16.91,
15.75, 15.69 and 14.23 §; MS (CI + NHg) m/z (rele.tive intensity) 439 (100), 422 (18),
409 (9), 392 (9), 278 (9), 194 (10), 136 (9).
EXAMPLE 17 [30(R),6(R)15,6-dihydro-4-hydroxy-3-[1-(3-nitrophenyl)propyl]-6-
30 [1-(2-phenyl)ethyl]}-6-propyl-2H-pyran-2-one (XVII)
[3a(R),6(R))5,6-Dihydro-4-hydroxy-3-[(Z)-1-(3-nitrophenyl)propenyl]-6-[1-(2-
phenyl)ethyl]-6-propyl-2H-pyran-2-one (XXV, EXAMPLE 16, 4.24 g, 10 mmol) and
[(1,5-cyclooctadiene)rhodium(I)-1,2-bis-(2R,5R)-dimethyl-
phospholano)benzeneltetrafluoroborate (6.0 mg, 0.01 mmol) are combined in an inert
35 atmosphere and dissolved in 20 ml of deoxygenated methanol. The atmosphere is

replaced with hydrogen at a pressure of 80 psig or more and the reaction is warmed
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organi ¢ phases are inmmedi ately filtered_through nmagnesol (50.25 g) and
rinsed 15 gh with nethylene chloride (400 mM). The e

concentr at eé)gt9 &% oil (30 g) and hexane (500 m) is added. Wﬁ#@*’gée S
concentrated to 250 g net weight and hexane (100 nl) added. The m xture is
concentr at e, 6 g %F a ggg] | t ant
slurry is c%oéféacf}’[% st forgﬂt}%ggdegﬁ%gg%é rodgct é)(ﬂl?g 3nw§v°£%tam
filtration, 2w@8hant the hydragenpisireplaced with aﬁn;neahdtlmspbelretdngﬂmmomol id,

oL b ! Btk g R ) G nlad y i) -

9.79, 7. 53 a Mmetllanol/wager mixtore/(36D tomwheztm?conzpmdzTQ@R = 9ot9 (ethpd 1 38,

Vo5 ar ToieSiieaSRi U RELC k6 g fyg Ny iy dp 00583&*%88280128 ”

30 21 39 1%56.0029.41.0188665. 9843.38-3,30,; 2150-3,87, £92-11A0f 4681550 L2% 134076 ¢
i ntensity) é‘%ﬁﬂ/ﬂ% fbm%%@nbis?é ;&g 271'5 hbb95! 16676644866, 147.99, TR 18590,
2

chl ori de
4- Car borrzat h$38,21-129.02; 128 80\cl36 3.8 1pHndd, d0RyB) 8%.39, 42.58, 40.39, 40.09,

[ (4-phenyl p%@@st@m@syh@lqaam 54%d(1mo>4tsﬂe of 15

di astereoners at C 4 (X a mxture of

3-(3-ni tlﬂopﬁmlp@ﬂﬁanoat@ s%dlkﬁ@\‘ﬁrﬁ Bgdwﬁfil (??hﬁpflﬂ%ﬂ]éﬁﬂf?pﬂrﬁl‘&nm c
acid nmethyl ester (XIII, RRERAB I 3.78 g, 15.932 mml) in THF (55 m)
at -80, is added _a sol ution of SOdI um Lexarret hyl di silazide in THF (0.935 M
17.5 m, 16.36 nibr3-Hydrexy-3<d2phenyisthyhexanoic apidi(AR28)-norapheduine salt 20 to

-85. The remﬂvtmg,mastxﬂﬁaelebﬁxstéaﬁvem QR ) Phyd %%@m%héﬁﬂéﬂxyﬁhexa}ﬂné 0
-76[err] for The m xture ﬁcooledto-

| ution of
( R) - 3- ( 2- phéﬁgl |b§t%qrymg the salt in msthylgae shlpyide h&wﬁrﬁ&% hydroghlaxip E o,
.50 g, 156. 34d (IMO720 I1f) 1Bhe free acid is extracted into the methylene chloride and the

mixture is azeotropically dried by atmospheric distillation with incrementél addition
of methylene chloride (700 ml total). The free acid mixture (350 ml) is added to a
slurry of carbonyl-diimidazole (90.5 g, 558 mmoles) in methylene chloride (80 ml)
and pyridine (210 ml) at -10 to 0°. The mixture is warmed to 0° and stirred for an
20 hour. ' o _
A slurry of malonate monoethyl ester magnesium salt is prepared by adding

an acetone slurry of potassium malonate monoethyl ester (144 g, 846 mmoles in 350
ml of acetone) to a slurry of magnesium chloride (72 g, 756 mmoles) which has been
prepared by the slow addition of acetone (250 ml) to a slurry of magnesium chloride

25 in methylene chloride (100ml.) The malonate salt preparation is completed by
atmospheric distillation to a volume of 350 ml.

The (R)-3-Hydroxy-3-(2-phenylethyl)hexanoyl imidazole mixture, from the
carbonyl-diimidazole activation, is added to the magnesium ethyl malonate slurry at
10-20°. The mixture is warmed to 20-25° and stirred for approximately 16 hours.

30 The reaction is quenched with the addition of hydrochloric acid (5N, 850 ml.)
Methylene chloride (125 ml) is added and the phases separated. The product
containing organic layer is washed with hydrochloric acid (1N, 400 ml) and then
saturated sodium bicarbonate solution (500 ml). The organic phase is concentrated
under vacuum to about 200 ml, methanol (700 ml) is added, and the vacuum

35 concentration continued to a final volume of 150 ml. To the methanolic solution of
the (R)-ethyl 5-hydroxy-3-oxo-5-(2-phenylethyl)-octanoate is added a methanolic

21



equiv) in THF is added over 10 min while maintaining -85 to -90, and rinsed
inwith THF (20 m). The mxture i's then warned to -71 and sat urated
aqueous 2woegnmiys um chl oride solution (90 m ) added, foll opeduaysymweer (90
m) and MIBE (90 m) and the m xture warnmed to 20-25[err]. The phases are
separated and the aqueous washed with MIBE (90 ml). The extracts are dried
over nagn@siuuﬁnwlpbwsaunahyﬂreﬁdewa 5gtafc851%; 988 rminbles Aissolved it 2eml 9finpl e i s

bt ai ned by ch I
compound, HebapdlE 6960 nd Rulne RHBIELE TERER 207 otk ol i
rt = 12. 52ddéd ah8 théarcmﬁmmmmgmimus teypr is/washedi Meawﬁhan@)xy]rﬂ-hutyl :

e o e o B e e o i

[ (4- phesy INEh@20my) avet thexyrbdiet ds extracted Withxtalmened55Qimdk t The taleerie mixtﬂ=e4) 35
A sol utlon of fl

7R
4- car bometh ?S%vgﬁxm %%{)lh nmp)anﬁ c(’ Eceﬁhtrar?ﬁ eThY ﬁ Sed'?ced pressure to 200 ml.
[ (4- phenylmieepmdygtnemk@l]letlﬁaﬂdlﬁimw bEWdEcmp (approg 4P0 Wb wt %
16 13. 7 r %”m e f nd
m xture of p o d %Ihél %ﬁh&%ﬁ?omﬁeﬁ%%ﬁ 1)‘ ﬂ&gggg Cbllt‘&)o%ng %
sodi um ac qirad‘ect@s;@m:e@by Sacuun filtoatiors. mheqwxﬁnmmd edtang, anglglpeg)awml | e
mai nt ai Qi JDQ@ yture is warnmed to 21[err] and stirred at
20- 25[%%?%%?3@&& ]4% O@Int ant slurry is 5 filtered through nmagnesol -
(47.7 Q) eEﬁAMPriEeLB WI th %dﬁyﬂmﬂ@hﬁt@m °(@f§4§uh4t)mteﬂlmeﬁlm)§ﬂﬂ &B-i s
concentrated to an oil. F;gﬁJ Sa c¥p the title corrpound S

ce

obt ai ned by chromat ography tate hexanes) TLC Rl err] 0. 34
(et hyl acet at e/Frilowinst empgmlprmd@rqefw shrze4mlﬁmmpw0[err])

g gg ? g%’cr&mggva%atg%s %xt%iartﬁg%th 4-18Arodr Mt andnol 24-mdnesikFlatdno 8r 39, 2. 96,
15 dialkylamino- phenyl-2-methyl-3-pentanone (CI), the title compound is obtained.

EXAMPLE 20 (68)-5,6-dihydro-4-hydroxy-6-[1-(2-phenyl)ethyl]-6-phenyl-2H-
pyran-2-ones (CVI)
Following the general procedure of EXAMPLES 1 thru 4 and making non-
critical variations but startihg with 1,3-diphenyl-1-propanone (CI), the title -
20 compound is obtained. _
EXAMPLE 21 t-Butyl-3-hydroxy-3-(2-phenylethyhhexanoate (II)
Following the general procedure of EXAMPLE 1 and making non-critical
variations, but using ¢-butyl acetate in place of ethyl acetate the title compounds is
obtained. It is preferred that ¢-butyl acetate be used.
25

30

35
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10 8; CMR (CDd [err]) 200.89, 200.60, 168.29, 167.81, 157.10, 157.05,
148. 38, 148 301 i43.58, 143.32, 141.99, "141.93, 140.73, 140.69, 135.29,
135. 01 109129199 38' 129 23 128.75 128.45 128.36 128 PSTUSISHTP3
125.91, 125.80, 122.96, 122.80, 122.04, 122.00, 116.16, 87.14, 86.92,
80.93, 80.44, 66.34, 65.92, 52.79, 52c§§3'14§' 02, 48.62, 46.28, 46. 20,

38.70, 38.51, 38.43, 37.99, 30.10, 29557, .92, 26.71, 16.64, 15 16. 39,
14.39, 14.16, 11.81, 11.58;, Ms (Cl, anmpnia) mz (relative intensity) 656
(2.8), 655 (6.1), 136 (100). EXAMPLE 12 (39), (7R

4- car bonret hoxy- 7- hydr oxy- 3- (3-ni t roph
(m xture of diastereoners at 4) R0 To a mxture of (39, (7R
4-carbOﬁethoxy-3-(3-nitrophv -7-(2-phenyl €t hyl) - S (

7-[ (4- plienyl phenoxy) met hoxy[Rdgcdn- 5- one ( XV, EXAMPLE 11, 9.14 ¢ 83.7‘&%%
11.995 mmol ) in THF (20 M) at 23[err] is added a solution of sulfuric acid
in methanol (0.524 M 20 m, 10.48 I, 0.87 eq). The mxture is all owed
to stand at 23[err] for 22 hrs, then sol ution of sodium bi carbonate (3.52
g, 41.90 mmol, 3.49 eq) in water (50 5 nl) is added, followed by MIBE (50
m ). The phases are separated and the aqueous is washed with MIBE (30 m).
The conbi ned organi cs are washed mﬁumgaqUSOUS'sodiunlhydroxide (0.5 M 2 x
50 mM) Wt 5, then water (2 x_10 ml), fthenjjtwice with a m xture of sat)ated
aqueous ammoni um chl ori de 8 AT ot € dL§§wﬂ1)- The organics are dried
on magnesi um sul fate and cRQ ed to an oil. An analytical 30 sanple
of the title conpounds is ob¥ai ned by chromat ography (et hyl

acet at e/ hexanes): TLC R err] = 0.39 (ethyl acetatec/hexanes, 25/75); HPLC
rt = 8.15, 8.50 min; NWR (CDCl[err]) B.15-7.85, 7.48-7.01, 3.99, 3.92,

3.78, 3.50-3.39, 3.38, 3.32- 1.21, 0.B2 and 0.74-0.67 [err]; CMR

(CDC [e5r]) 205.20, 204.99, 168.00, 1p7.46, 148.38, 143.10, 142.04, 141.97,
135. 23, 134.99, 129.47, 129.33, 128.4p, 128.41, 128.28, 35 128.18, 125. 85,
122.82, 122.58, 122.17, 73.83, 73.49, 66.63, 66.36, 52.92, 52.50, 50.79,

50. 60, 46.25, 46.17, 41.57, 41.01, 40.83¢"3DoA3, 29.60, 26.95, 17.05gym

16. 90, 14.55, 17 '

yl')-7-(2- phenyl ethyl)-decan-5-one

=

20

(V)
25
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14.43, 11.74 and 11.47 [err]. EXAWPLE 13

[3[err] (R, 6(R)]5, 6-di hydro-4-hydroxy-3-[1-(3-ni trophenyl ) propyl]-6-,

[ 1- (2- phenyd d®i2039 | - 6- propyl - 2H-pyran-2-one (XVI ) A 4[ err] pepludbd ol -
aqueous sodi um hydroxide (1 M 11.4 m, 11.4 nmmol, 1.89 5 equiv) 1In

met hanol (35 nm) is added to crude (3S), (7R) 4-carbonet hoxy-7-hydroxy- 3-
(3-nitrophenyl)-7-(2-phenyl ethyl)-deCHART®e (m xture of diastereoners at
C4) (XVI, EXAMPLE 12, 73.3 wt% 3.740 g, 6.018 mml) and rinsed in with
met hanol (45 m ), while maintaining <5[err]. The m xture is vigorously
stirred to dissolve the majority of the.crugslg oil, then noderately stirred
at 0-5 for 67 hrs. The mixture is coof€dif0 -5 10 and hexanes (90}&5 are
added. The phases are separated at <5 and the organi ¢ phase is was at
<5[err]8with a m xture of nmethanol €pONT) and water (7 m). The pH of . the
conbi ned aqueous phase is adjusted from 12.55 to 6.24 at <5[err] with
acetic acid (1.52 g, 25.31 nmmol, 4.21 equiv). The aqueous is phase is
concentrated, extracted with nmethylene ¢hloride (2 x 40 m), dried over
magnesi um sul fate, and 15 concentrated|to give a crude product. To a
sanpl e of the crude product (0.401 g) i ¥ added ether (1.0 ml). The .
resultant slurry is cooled to -30 and the precipitate collected by vacuum
fiItratl' on, washed with col d&tngr and drifee=\n g/FF{rogen stream ive a
the tiftle conpound, TLC RfCl— 8t hPr—Rac: nes, 1/1); H re =
6.93 min; NWVR (CDCl[err]/COe 0D, 171) 8-8d, 7.8¥ 7.56, 7.22, 7.07-6. 88,
20 3.98, 3.33-3.30, 2.50-2.37, 1.92-1.70, 1.58-1.50, 1.22-1.14, 0.76 and
0.72 [err]; CVMR (CDO [err]/CDerr]OD, 1/1) 169.05, 166.66, 148.66, 147.79,
141.99, 135.30, 129.21, 129.02, 128.70, |126.55, 123.51, 121.23, 105.13,
81.39, 42.58, 40.39, 40.09, 36.76, 30.3§, 24.95, 17.44, 14.54 and 13. 04
[err]. EXAMPLE 14 ' '

[3[errBR), 6(R)]3-[ 1- (3- Ami nophenyl ) progy! ] - 5, 6- di hydr o- 4- hydr oxy-

°'v° ‘ | .(Do

20

26
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35
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25 6-[ 1- (2- phenyl ) et hyl ] - 6- propyl - 2H pyran-2-one (XVI11)
To a solu

[3[err] (R W"G{;ﬂ%lg 6- di hydr o- 4- hydr oxy- 3-[ 1- ( 3- ni t r ophenyl )pF‘o'sts’m”
6-[ 1- (2- phenyl)ethyl | - 6- propyl - 2H pyran-2-one (XVII, EXAWPLE 13, 0.6993 g,
1.651 mmol) in THF (50 m) is added pggd gm on carbon (5% 50% wat er wet,
0.2574 g, 0.06048 mmol, 0.0366 equiv) anad t m xt ure hydrogenated at 50
psi on a Parr 30 shaker for 21 hrs. Celite (2.07 g) is added and the

catal yst renoved by vacuumfiltration apdrinsegd with THF. The filtrate is
concentrated to give the title qanpéuna :

acet at e/ hexanes, 1/1); HPLC rt = 8 N X £ 15 . (@X)
[RR(R*, R - N—[3 [ 1-[5, 6-di hydr o- 4 hydr OXY- 2- oX0-6- ( 2-

phenyl et hyl) - 6- propyl - 2H pyran-3-yl | propyl ] phenyl ]-5- 35
(trifluoromethyl)-2-pyridinesul fonanm de (%1 X) To a mixture of

[3[err] (R), 6R] 3-[ 1- (3-ani nophenyl ) propyl] -5, 6- di hydro- 4-hydroxy- 18

6-[ 1- (2-phenyl ) et hyl ] - 6- propyl - 2H pyr an- 2- one XV, hENANPLE 14, crude
0.555 g, 1.378 nmol based on title conpound® Xl X) yain n |met hyl ene chl ori de
(3.10 m), DwVSO (0.100 ni, 1.409 ol HOL. 02 -qU|vy 5 RYyri di ne (0. SQFW
6.92 mmol, 5.02 equiv) |s added the cruy m Xtoir e of

5-(trifRBGoronet hyl)-2-pyridi nessh{ g 6ride in et hyl ene chl ori de
prepared above (5.23 m, ~2.3 7 equiv) at - 25 to
-30 over 2 hours, titrating WK : J| ) - 2- pyridi nesul fony
chloride mxture to an HPLC endpoi nt of - 1.4, rea@bresidualf

[3[err](R), 6R] 3-[ 1-(3- '

am nophenyl ) propyl ] -5,
-pyran- 2-one (XVIII,
6.2 mmolg 10 4.50 eo
phases separat ed. The “aglieous u'ase
m ) and the conbi ned organic

.-dlhydro-4 hydr oxy- 6- [{1- ( 2- phenyl ) et hyl ] - 6- pr opyl -
V. 4\queous hydrochloric acid (1 M 6.2 m
acetat (5.2 n) is added and the

<<iib;hlorlde(£}o

20
OOt
| O Yo XD
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phases dried on magnesium sul fate and concentrated. This concentrate is

| oaded on a silica gel colum (9.76 g silica gel) packed with ethyl .

acet at e/ hoxan®329190/ 90) and the product eluted with the fol [PCEURISATIY | -
acetate in hexanes mxtures (50 m 10% 15 100 m 20% 100 m 30% and 50
m 40% . The eluent is conbined and concentrated to an oil with an ethyl
acetate chase. Ethyl acetate is SEEARLOs- conginpednd the product precipitated
by sl ow addition of heptane (15 m ). The resultant slurry is cooled to -30
and the precipitate collected by vacuumfiltration, washed with a -30

m xture of ethyl acetate (1 m)} and heptane (4 m) and dried in a ni-trogen’
streamto 20 give the title conpound, np = 86-89; TLC R err] = 0.66 (ethyl
acet at e/ hexane, 50/50); NWR ( err]OD) 8.94, 8.19, 8.02, 7.25-6.97, 3.93,
2.68-2.%2, 2.15-2.09, 1.96-1.64, 1.33, 0.88 and 0.83 [err]; CVMR (CD[err] QD)
169.9, 167.0, 161.6, R, 142.8, 137.7, 137.0, 130.1, 129.5,

129.3, 127.0, 126.1, 6.2, 81.9, 43.6, 405 ,,;)HIS,
[err I\/B(CI anmonia) mz (M htive

intensity) 621 25 (1.7), 620 (5. 4) 45T1. 1), 603 (3.4), 411 (12), 394
(12), 148 (100); IR (mull) 1596 4 ‘ 59, 1326, 1177, 1149, 1074.and 720
cnferr] (sanme solid state form 5’9 ref erence) EXAVPLE 16

[3[err]{R) . 6(R)]5, 6-Di hydro-4-hydrox - [ 2)-1-(3-

ni trophenyl) propenyl]-6-[1-(2- phenyl yl]-6-propyl - 2H pyran- 30

2-one (XXV, majfgr Dyrponent) andFl[B 6R] 5, 6- di hydr o- 4-

hydr oxy-3-[ (E) - 4 ni trophenyl) pr opernyl] - 6- [1-(2-phenyll)_lq'i§l]-

6- propyl - 2H pyr an- 2NgAaR\ ( XXV, m fjor conponent) NO,

(6R) -5, 6-di hydro-4- y-6-[1-(2- phenyl)et hyl ] o&= ropyl yran 2-one
(VI, EXAMPLE 4, 50. 187 mmol ) i.s combi ned with fnitr8RLopi opha@dH:
(33.5 ¢g,_ 35 187 2 mml) 375 " of THF. Pyridi n? is added ( 31.0 ni,
374 mm% and the resul t%td m xflure is stirred and'cooled to below -5. A
solution is prepared by 1 \ S

c.
He”

(Xv)

20
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adding titaniumtetrachloride (31 .m, 280 mmol) to 80 m of toluene, and
this sol UW’(EBI- gdded to the mxture in a controlled manner, Lo no ntﬁin
the reactio %Lﬁ%erature bel ow 10. Toluene (15 m) is used PETUSIBATIR 4 |
of the titaniumtetrachloride solution and at the end of this addition, the
reaction mxture is 5 warned to bet%ﬂerr] and maintained in this '
range for about 16 hours. The reacti reis cooled to 0 and wat er

(200 M) is added in a sipggRg portion. This nmixture is stirred until all
sol ids di ssolve. The rrix

s warned to at least 15 err] and then
transferred to a separat ohNFRyunnel using water (250 nml) and ethyl acetate
(500 M) to dilute the m xturgz Wye aqueous |ayer is separated, renoved, 10
extract gd with ethyl acetate m ) and di scarded. The prinmary organic
layer is washed sequentially wthNydrochl@c acid (1 N, 2 x 150 m), ~
wat er (150 nml) and saturated sodi um¥i carbgnate (150 nl). Each wash is -
extracted with the ethyl actate (15(9 ms act priGhs to disposal. At this
e extrapt—are_sQnbiyeed and

point the primary organic |ayer dt
concentrated under reduced prbs@s%rke‘fo )i ge=a ¥ntrate. The XIV)
50 m ). This solution

concentrate is then dissolved in n S

is extracted with a totakof 500k 1N spdi um hydroxide (4 x 50 m ;
then 33 100 m). The ned adg S extracts are washed with a total: of
500 m of nethylene ch 0 m, then 3 x 100 m) and then treated
wi th hydrochloric acid (3 0 m). The idified mxture is extracted
with methyl ene chloride (48 0 m, then x 100 m) and the conbined
organi c extracts are washed Wit\h water (@00 m) and then saline (200 m).
After drying further with anhyd®gas sodifim sulfate, the mixture is filtered
t hrough a pad of nmagnesol and th (o rat eg—toHler reduced pressure to
give thg mxture of title conpound¥y : =0.1 or (2)- isongw)
0.28 for (E)-isoner (ethyl chﬁM areg’ 1/1)] [err]) 166.93, .
166.53, 25 148.27, 142.53, 142. 39, 0. 98, 132. 132.12, 131.82, 131.74,
129.87, 129.12,

20
XVD

25
XvID)

80

XvID




128.55, 128.14, 126.16, 121.67, 120.56, 101.09, 81.77, 39.78, 35.23, 29.73,
16.91, 15.75, 15.69 and 14.23 8, M5 (C + NH3) nmiz (relative intensity) 439
(100), 42wW@Q99)291909 (9), 392 (9), 278 (9), 194 (10), 136 (PrraisséMdidE 17
[3[err] (R, 6(R)]5, 6-di hydro-4- hydroxy-3-[ 1-(3-nitrophenyl)propyl]-6- 30

[ 1- (2- phenyl ) et hyl ] - 6- propyl - 2H pyran-2-one (XVI 1)

[3[err] (R, 6(R)]5, 6-D hydro- 4- hyddARTEB--[cogbinded 3- ni t r ophenyl ) propenyl ] - 6-[
1- (2- phenyl)ethyll-6-propyl-2H pyran-2-one (XXV, EXAMPLE 16, 4.24 g, 10
mol ) and [ (1, 5-cycl ooct adi ene) r hodi un{1) -1, 2- bi s- (2R, 5R) - di net hyl -

phosphol ano) benzene] tetrafl uoroborate (.0 ng, 0.01. nmmol) are conbined in
an inert 35 atnosphere and dissolved in]20 nm- of deoxygenated net hanol. The
at nosphere is replaced with hydrogen at Ja pressure of 80 psig or nore and
the redetion is warned 20 to 55[err] "and stirred for 24 hours. At the
end of this period, the reaction is cooled to 20-25 and the hydrogen is
replaced with an inert atnosphere. The reaction m xture is concentrated
under reduced pressure and the residue is crysiGHg ized froma

met hanol /water m xture (3/1) to give theOWitlfe conpound, TLC Rlerr] = 0.49
(ethyl 5 acetate/hexanes, 1/1) H3¢1PLC rt _9 1.3, NVR

(CDCl [err]/CDerr]OD, 1/1) 8.08, \{.80,[7.5%,;"
3.33-33%0, 2.50-2.37, 1.92-1.70, 1.5 : :
CVR (CDCl [err]/CD[err]OD, 1/1) 168~ ¥. 66, 147.79, 141.99,
135. 30, 129.21, 129.02, 128.
42.58, 40.39, 40.09, 36.76,
EXAMPLE 18 , N 2

(6R) -5, 6-di hydr o- 4- hydr oxy- 6-[ 1- ( 2- phenyl ) et hyl |I- 6- propy! - 2H pyran- 2- one
(CV1) (R)-3-Hydroxy-3-(2-phenyl et hyl) he 2 d, (1R 2S) - norephedri ne

sal t
15

8, 24. 95, 17.44,_%3.54 and 13.04 [err]. 10

20

25
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(ClV,180 g; 486 nmmoles) is converted to,

(R) - 3- hyd: -3- (2- phenyl et hyl ) hexanoic acid by slurrying t I

nmet hyl éng&%\é{}??lée (1100 m ) and addi ng hydrochloric 15 ac‘?%”?%"%’o m).
The free acid is extracted into the nmethylene chloride and the m xture is-
azeotropically dried by atnospheric ¢hghgipl@ti on with increnmental addition
of nethylene chloride (700 mi total)gmg%siggee acid mxture (350 m) is
added to a slurry of carbonyl-diim dazole (90.5 g, 558 nmol es) in nethyl ene
chloride (80 m) and pyridine (210 m) jpt -10 to 0. The mi xture is warned
to O and stirred for an 20 hour. A sl al onat e nonoet hyl ester
magnesi umsalt is prepared by addi tidPan a e slurry of potassium

mal onat ¢ nonoet hyl ester (144 g, 846 mol & inN 350 nl of acetone) to a
slurry of magnesiumchloride (72 g, 756 mmolles) which has been prepared by
the slow addition of acetone (250 ml) to a glurry of magnesium chloride 25
in methylene chloride (100m .) The nmal onate g ¢ preparation is conpl eted
by atnospheric distillation to a volunme of 350 mi. The

(R) - 3- Hydr oxy- 3- ( 2- phenyl et hyl ) hexanoyl 4#m dazol e m xture, fromthe
carbonyl -di i m dazol e activation, is addpd to the magnesi um et hyl mal onate
slurry at 10-20. The m xture is war ned-Ts 5 and stirred for
approxiMately 16 hours. 30 The reat®ion i enched with the addit®P of
hydrochloric acid (5N, 850 m.) Methylene™ ride (125 m) is added and

t he phases separated. The product containing organic layer is washed with
hydrochloric acid (1N, 400 m) and then-sat t ed sodi um bi carbonat e
solution (500 m ). The organic phase is goncertrated under vacuumto about
200 m, nethanol (700 mM) is added, and ¥he vacuum 35 concentration
continued to a final volume of 150 m. To t met hanol i ¢ sol ution of the
(R -ethyg 5-hydroxy- 3-0x0-5-(2-phenyl ethyl)foctanoate is added a nethanolic

21 CHyS80,— O (XX1II)
| NO
20 ~
EtO,C :
(XXI1T)
EtO,C
b No,
25 i
HOLC z
V\Q XX1IV)
NO,
30 ~
CHg0, Z
(XIII)
NO,
35 2
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sol ution of potassium hydroxide (59.5 g of 85% 902 mmol es dissolved in 200
m of methanol) at 15-20. The mixture'is stirred for 16 hr at 20. Water
(350 m) iwoasdzdoand t he product containing aqueous | ayer Wb@ﬁbgt;wl ce
with methyl t-butyl ether (350 ml, each wash). The aqueous phase is
acidified with hydrochloric acid (6 5 M 220m ) and the product is
extracted with toluene (550 m). The CHARBE m xture is washed with water
(150 m) and concentrated .under reduced pre re to 200 m. The product is
crystallized by the addition of branched octghe (approx. 400 m in two
portions allowing crystallization to occhr ween additions). On cooling, -
the product is isolated by vacuum filtraty shed with branched Oﬁhﬁne
and dried at 10 20-25 to give the enC ou EXAMPLE 19
5, 6- di hy@r o- 4- hydr oxy- 6- [ 1- ( 2-( ed)®her@l ) et hyl ] - 6-

R owi n

i sopropyl - 2H pyran-2-ones (CVl) 1ythe general procedure of EXANPLES

1 thru 4 and making non- critical variatijons but starting with 4-hydroxy-,
4- am no-, 4-nonoal kyl am no or 4- 15 di al Byl am no-

phenyl - 2- net hyl - 3- pent anone (Cl), the tit'le conpound is obtained. EXAMPLE
20 (6S) -5, 6-di hydr o- 4- hydr oxy- 6-[ 1- (2- phenyl ) et hyl ] - 6- phenyl - .
pyran-2-ones (CVl) Follow ng the generajf,grocedure of EXAMPLES 1 thru 4 and
maki ng gpen- critical variations but st MRg wi th 1, 3-di phenyl - 1- pr opanone
(Cl), the title 20 conpound is obtai
t- Butyl - 3- hydr oxy- 3- (2- phenyl et hyl )lhexakgs ANQni ng the ger&XXD
procedure of EXAMPLE 1 and naklng i i ations, but using
t-butyl acetate in place @ ' e conpounds i s obtained.
25 30

It is preferred that t-but etate be use
15
20
(XVID
25
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35 22

CHART C -

10

15

20

25

30

CHART A [err] -23- CHART B [err]

wosgdRued [err] -26-

CHART G
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PCT/US98/17993

- .(CD

(€

(Cm

(CIV)

(cv)

(CVD)



CHART D [err] -27- CHART D - conti nued [err] -28- CHART E [err] -29-
CHART F [err] -836——CHART G )

" re

CLAIMS
1. (R)-3-Hydroxy-3-(2-phenylethyl)hexanocic acid (IV) and pharmaceutically
acceptable salts thereof. ' '

5 2. A compound according to claim 1 where the pharmaceutically acceptable salts are
selected from the group consisting of hydroxide, ammonia, tromethamine (T_HAM), 2-
amino-2-(hydroxymethyl)-1,3-propanediol, (1R,2S)-ﬁorephedﬂne, (18,2R)-
norephedrine, (R)-2-amino-2-ph_enylethanol, (S)-2-amino-2-phenylethanol, (R)-1-
phenylethylamine and (S)-1-phenylethylamine. '

10
3. A compound according to claim 1 which is (R)-3-hydroxy-3-(2-
phenylethyl)hexanoic acid, (1R,2S)-norephedrine salt.
4. (8R)-5,6-Dihydro-4-hydroxy-6-[1-(2-phenyl)ethyl]-6-propyl-2H-pyran-2-one.
15 _
5. [3a(R),6(R)15,6-Dihydro-4-hydroxy-3-{1-(3-nitrophenyl)propyll-6-[1-(2-
phenyl)ethyl]-6-propyl-2H-pyran-2-one (XVII). -
6. (S)-methyl 3-(3-nitrophenyl)pentanoate.
20 _
7. [3a(R),6(R)]5,6-Dihydro-4-hydroxy-3-{(Z)-1-(3-nitrophenyl)propenyl]-6-{1-(2-
phenyl)ethyl]-6-propyl-2H-pyran-2-one.
8. A process for the production of the hydroxy lactone of formula (CVI)
25
" OH
(CVD)
~
Ro
. w0
30 R, o
where Ry is:
C;-Cg alkyl,
cyclohexyl,
35 phenyl,

-CHy-CHg-¢R; 1 where Ry 4 is

-32-



[err] -31- CLAIM5S 1. (R)-3-Hydroxy-3-(2-phenyl ethyl)hexanoic acid (1V)
and phar ' | y acceptable salts thereof. 5 2. A conpo .Ng to
RGE '8 ﬁ;’ib e‘iigﬁé@ﬁ?@%%

claim1l wheré e pharmaceutically acceptable salts are sel omt he
group consi sting of hydroxi de, ammonia, tronetham ne (THAM, 2-

am no- 2- ( hydr oxynet h;dﬁ(gnﬁpmapﬁg{,@lthéfeg& 2S) - nor ephedrine, (1S, 2R)-
nor ephedri ne, (R)-2-am no-2-phenyl et hanq], (3)‘ - 2-am no- 2- phenyl et hanol ,
(R -1- phenyl et hyl anil¥ids éand prajected foems theepDani ne. 10 3. A conpound
according to. claim 1pwhich is (R)-3-hydroxy-3-(2- phenylethyl)hexanqic
acid, (1R 2S)-norephedrine salt. 4. ————
(6R) - 5, 6- Di hydr o- 4- hyWA®GQ-CEg 1- (2- phenyl ) et hyl | - 6- pr opyl - 2H n- 2- one. |
15 5. N(-CO-CHg)o; i ’ U
[3[err] PR) ,6(R]5,6- Di(hydr o-§?-2’hydr oxy-3-[1-(3-ni trophenyl) pr ” y "” m””m
phenyl ) et hyhpreRpi%py| - 2H pyran-2-one (XVI1). 6. (S)-nethyl = | s
3-(3-ni trophenyp) e aigpoate. 20 7. . R
[3a(R), 6(R)]5, 6% f§dr 0- 4- hydr oxy-3-[ (2)-1-(3-ni trophenyl ) propenyl]-6-[1-(2
- phenyl) et hyl ] clﬂil?heéfﬂyl -2H pyran-2-one. 8. A process for the production of
the hydroxy |acphpagof formula (Cvl) 25 (CVI)
10 -CH,y-CHo-¢Ro_; where Ry ; is _

-OH (and protected froms thereof)

-NH, (and protected forms thereof),

-H, :

-NH-CO-CH,,

15 -N(-CO-CHg)y;

which comprises:
(1) contacting a salt of the formula (CIV_)

20 ' OH O

R2"’}J\)J\ — el

Ry o

with an acid to produce a free acid, _
25 (2) extracting the free acid from the reaction mixture,
(8) contacting the free acid with an activating agent,
(4) contacting the reaction mixture of free acid/activating agent with
malonate monoester and a divalent metal,
(5) mntacﬁﬁg the reaction mixture of step (4) with an acid,
30 (6) contacting the reaction mixture of step (5) with a base in the presence of a
C,-C, aleohol, THF or DMF.

9. A process for the production of the hydroxy lactone of formula (CVI) according to
claim 8 where the acid of step (1) is an inorganic acid or organic acid.

35
10. A process for the production of the hydroxy lactone of formula (CVI) according

-33-



where R err] is: (err] ohexyl 35 phenyl ,
-CHerr]-CHerr]- [err]R[Ch M‘i& ME‘T S -32- -OH (and protected
froms t herWePPI2ANH err ] «0rnms thereof), -H poWbussenedserr],

-N(-CO-CH err])[err]; C(err] alkyl, cyclohexyl, phenyl, 10
-CH[err] er [err Rlerr] where R[err] s -OH (and protected frons
t her eof), tO-Q[XH[le rh ere mid)tSeﬁd@Hed‘ fremsthergrpen ponsisting of kidechlorcarcid,, 15
- N( - CO- CH aidrio) dcd, "phosyidirfe el 'Pi]?&i-o‘i:‘?émc(écld qgmasalh BeidaciBAt heig! the formula

(av) [err]_wth an acid to pro uce a_free acid
trifluoroacetic acid, chloroacetic acid, sodium hydrogen sulfate, potassium hydrogen

sulfate.

11. A process for the production of the hydroxy lactone of formula (CVI) accordmg
to claim 10 where the acid is hydrochloric acid.

12. A process for the production of the hydroxy lactone of formula (CVI) according
10 to claim 8 where the extraction of the free acid is performed with a nonpolar organic

solvent.

13. A process for the production of the hydroxy lactone of formula (CVI) according

to claim 12 where the nonpolar organic solvent is selected from the group consisting
15 of methylene chloride, toluene, benzene, methyl acetate, ethyl acetate, methyl tert-

butyl ether, ethyl ether and hexane. " g

14. A process for the production of the hydroxy lactone of formula (CVI) according
to claim 13 where the solvent is methylene chloride.

20
15. A process for the production of the hydroxy lactone of formula (CVI) according
to claim 8 where the activating agent is carbonyl-diimidazole.

16. A process for the production of the hydroxy lactone of formula (CVI) according

25 to claim 8 where the process of step (8) is performed in the presence of a base.

17. A process for the production of the hydroxy lactone of formula (CVI) according

to claim 16 where the base is selected from the group consisting of pyridine, 4-N,N-

dimethylaminopyridine, dimethylaniline, diethylaniline, 2,6-lutidine, triethylamine,
30 tributylamine and collidine.

18. A process for the production of the hydroxy lactone of formula (CVI) according
to claim 17 where the base is pyridine.

35 19. A process for the production of the hydroxy lactone of formula (CVI) according

to claim 8 where the malonate monoester is selected from the group consisting of

-34-



25 (2) extracting the free acid fromthe reaction mxture, (3) o
cont acti ngyblgigige acid with an activating agent, (4) contaeting the

reaction mxture of free acid/activating agent with mal onat “““\“\
a divalent nmetal, (5) contacting the reaction mxture of st M(“w

acid, 30 gO-cd-EH.LOOIAR 'vﬂﬂar&heﬁ@afé%ﬂikyﬁbﬁﬂérﬁdm step ( a"base *

I n the presence of Cerf]-derf DMF. 9. A process for

the production of the hydroxy Iactone of formula (CVI) according to claim38

where the 3 da phockbefe (ﬂla ptodudfion BOERANdToRF 1ddtde JPESRRIL S'i%u;lgo A
process for the(?’p?od t gn of ut h% hydr oxy I’g}gtone of for E(@V{)%?F

accor di ng - tg glaim f‘f n@alménewfaspﬁth% 5 6F Eptesteri r om t he group
consi stigng of hydrochl oric acid, sulfuric acid, phosphoric acid,

hydr obr om c__ac oi od| c acid, citric acid, trifluoroacetic acid,
chl or oacet & aémaoceg%é’ir rrdustiem of ther hyrdroxyp lactene; of formpla ¥R @mnlm& 5

11. A proceseldisis wherdoﬂ@caieabﬂmmeialtb 4 Bk ALV )
according t _,_@I aim 1@ where the aci di gelﬁgltgrochl g%%ﬂgglcgﬁmgtgﬁé%%godess

for the pr Dt the hydroxy | actone of fornmula (CVI) accordiing 10 to
claim8 V\/nere the extraction of the free acid is perfornmed with a nonpol ar

organlc sol ven py ocess f.or roduc i on of the hydroxy |actone of
f or mul a4 C,\#) %(PE ﬁ§ %pmdéﬁf’ﬁ?‘ﬁft a}?em@r?ﬂé astans of Lormya 4GVD %mlﬂm i's
sel ect ed f rorldiRe2 Pivhoe memsvaﬂénmetal is Mg*2

23. A process for the production of the hydroxy lactone of formula (CVI) according
to claim 22 where the divalent metal is MgCl,.

15
24. A process for the production of the hydroxy lactone of formula (CVI) according
to claim 8 where the acid of step (5) is selected from the group consisting of is an
inorganic acid or organic acid. .

20  25. A process for the production 6f the hydroxy lactone of formula (CVI) according
to claim 24 where the acid is selected from the group consisting of hydrochloric acid,
sulfuric acid, phosphoric acid, .hydrobromic acid, hydroiodic acid,- citrie acid,
triflucroacetic acid, chloroacetic acid, sodium hydrogen sulfate, potassium hydrogen
sulfate. '

25
26. A process for the production of the hydroxy lactone of formula (CVI) according
to claim 25 where the acid is hydrochloric acid.

27. A process for the production of the hydroxy iactone of formula (CVI) according
30 to claim 8 where the base in step (6) is selected from the group consisting of organic
bases and inorganic bases.

28. A process for the production of the hydroxy lactone of formula (CVI) according

to claim 27 where the base is selected from the group consisting of hydroxide, C4-Cy4
35 alkoxide and carbonate.
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15 of nethylene chloride, | uen hyl acetate, ethyl acetate,
nmet hyl tert- butyl ether, eth I imEﬂEjHﬁ\/ 14. A process for the
producti onWQf99/clm9hydroxy I act ) accordi ngpaToussisazees 13

where the solvent is nmethylene chloride. 20 15. A process for the

production of the hydroxy |actone of formula (CVl) according to claim$8
where the 2 i4areases foydhe prosugtionehihie hitdresstiastone of femula (P¥Deseorfiing t he

product i on gfeidiReagWHERhe acd Rydebxifier mul a (CVI) according 25 to claim38
where the process of step (3) 1s perforned in the presence of a base 17. A
process for the production of the hydroxy |actone of for rrul a (cvl)-

according tgp, cA%weeaéfowﬁé ﬁraaheua@amﬁy%&bﬁﬁia%nar&mr s €69 Fe}’t"ﬁ‘;y}fig" ting

of pyridine, di met hyl am nqg di ne I ani line,
2,6-1 ut i i rfe claim & whereihe fxcesynal pmsmnoaﬁ#eﬁes empveéw muonsnomcpr ocess
for the praodegte)on of the hydroxy lactone of formula (CV)-according to
claim 17 where the base is pyridine. 35 19. A process for the productl on of
t he hydroxy | actone of formula (C,\/I) according to claim8 where the

| onat
Eg ?;Q}a Ca : g?nr]oe Cg%cegssfowh@ﬁida@cﬁ&par éﬂﬁwla%ﬁalo??df&ﬁnmcvﬁ‘hmrﬁmﬁyl

err%ﬂﬁ%ﬁ Rlerr] is (err] err

20. A procdSslaim3Q waers PW%?%%&“HWFQW@&’&%‘H@CB?H %ﬂhﬁb&se( CcVl)
accor di ug tsRlectedi fidnk TheBfou dolSistiAg N RY@oHIRORSHISFy Abide ¥astd @afondfe 46l 1]
ester. ]bd process for the production of the hydroxy Iactone of formula .
(cev) accor ?ar% 135l ai m 8 where the di vaI ent netal is selected fromthe
group consisting of My[err], '

32. A process for the production of the hydroxy lactone of formula (CVI)

15
(CVD
20 o LA
where R; is: o
C4-Cg alkyl,
cyclohexyl,
phenyl,
25 -CHy-CHg-0R;_; where R, ; is
-OH (and protected froms thereof),
-NH, (and protected forms thereof),
H,
. -NH-CO-CH3,
30 -N(-CO-CHg)o;
where R, is:
C4-Cg alkyl,
cyclohexyl,
phenyl,
35 -CHy-CHy-9Rg_ ; where Ry ; is

-OH (and protected froms thereof),
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Cal[err] and Zn[err]. 10 22. A process for the production of the hydroxy

| act one of ‘'Wowsndeae (CVI) according to claim21 where the di valgiH ?
My[err]. 23. A process for the production of the hydroxy Iactone o OHTU| a
(CVI) according to claim?22 where the divalent nmetal is MgC [err]. 15 24. A

process for the proddNHjGandprotévtedfodingiliededf)} one of formula (CVI)
according to claim8 ere the acid of step (5) is selected fromithe group
consisting of is an T'fforganic acid or organic acid. 20 25. A process for

t he production of thdNHyGD-€H,,|actone of formula (C\/Ii} ai m
24 where the acid is_ ﬁ%@% fromthe group consisti llmml I“H IIH““L
acid, sulfuric acid, PS Rt aci d, hydr obrom c aci d,* hydrbi dli ¢ adid,
citric &ci shidh edmprizestacet i c aci d, chl or oacetic aci d, sodi um hydrogen

sul fate, potass fa rocess for the productlon of
t he hydroxy Iac iér‘l:gg%%{'ﬁg% eil% g"fﬁ%’?ﬁ to claim25 where.the acid
is hydrochloric acid. 27. A process for the production of the hydr.o>__<y

| act one of formula (CVI) according 30 to claim8 where the base in step
(6) is selected fromthe group consisting of organic bases and inorganic
bases. 28. A process for the production of th®Hhy@roxy |actone of fornula

(Cvl) aﬁcordi ng to claim27 where the bas&al S|sellected fromthe gr'O@V}
consi sting of hydroxide, Clerr]-Cferr] 35 gg_ car bonat e. -

or the free acid form thereof with an acti%rating agent, _
(2) contacting the reaction mixture of free acid/activating agent with
15 malonate monoester and a divalent metal,
(3) contacting the reaction mixture of step (4) with an acid,
(4) contacting the reaction mixture of step (5) with a base in the presence of a
C;-C, alcohol, THF or DMF. ' |

20 33. A process for the production of the hydroiz_y lactone of formula (CVI) according
to claim 32 where the activating agent is carbonyl-diimidazole.

34. A process for the production of the hydroxy lactone of formﬁla (CVD) é.ccordin‘g

to claim 32 where the process of step (1) is performed in the presence of a base.

25
35. A process for the production of the hydroxy lactone of formula (CVI) according
to claim 34 where the base is selected from the group consisting of pyrid.iné, -N N-
dimethylaminopyridine, dimethylaniline, dlethylanﬂme, 2,6-lutidine, triethylamine,
tributylamine and collidine.

30

36. A process for the production of the hydroxy lactone of formula (CVI) according
to claim 35 where the base is pyridine.

37. A process for the production of the hydroxy lactone of formula (CVI) according
35 to claim 32 where the malonate monoester is selected from the group consisting of
KO-CO-CH,-CO-O-R,, where R, is C;-C, alkyl or phenyl. T
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29. A process for the productio actone of formula (CVI)
according to.claim28 where the ba ' ' 30. A process for.the
product i onW&¥9%1381%ydr oxy | act one ;ﬁ‘\!ﬁ‘\mmﬁwm accor di ngeGI/Usesal7og3m’ 8
where the excess mal onate nonoester W'Screnovied y *extraction prior to step

(6). 31. A process for the production of the hydroxy |actone of formula
(CVl) according to claim 30 where the mal onate nonoester is renoved by

extraction gy t R pRodeds for ile pAdRueA6EHE fHNYdrbey BicRitR of Meiutd 't@m%}%dr}a{ti{ggxi de,

tertiary am ne bases, carbonate and bicarbonate. 32. A process

product i on terclaime3hyherpdpe malppate ramoesferis the €yry Chepter- where Rierr] is:
Cerr]-Cerr] alkyl, cyclohexyl, phenyl, 25

-CH err] -CHé&irr] -[errl_ol‘;{[err] wher e err] . is -OH (and protected frons .
t her eof )5 -49-0A papresyFastthe praduekionof thedhwdyexy lacione of forawie(f¥D eccordipg
- N(- CO- CH ajplelaifrP82 Wvheid e ivA164 theial is §d160téd flohftHel grohk Vonsistihg! NI .
phenyl, 35 .o -Gderr]-CHerr]-[err]Rerr] where Rerr] is -0OH {and
prot ect ed f¢&sand @ eof),

40. A process for the production of the hydroxy lactone of formula (CVI) according
10 to claim 39 where the divalent metal is Mg*2.

41. A process for the production of the hydroxy lactone of formula (CVI) according
to claim 40 where the divalent metal is MgCl2.

15 42. A process for the production of the hydroxy lactone of formula (CVI) according
to claim 32 where the acid of step (8) is selected from the group consisting of is an
inorganic acid or organic acid.

43. A process for the production of the hydroxy lactone of formula (CVI) according

20 to claim 42 where the acid is selected from the group consisting of hydrochioric acid,
sulfuric acid, phosphoric acid, hydrobromic acid, hydroiodic acid, citric acid,
trifluoroacetic acid, chloroacetic acid, sodium hydrogen sulfate, potassium hydrogen
sulfate.

25 44. A process for the production of the hydroxy lactone of formula (CVI) according
to claim 43 where the acid is hydrochloric acid.

45. A process for the production of the hydroxy lactone of formula (CVI) according
to claim 32 where the base in step (4) is selected from the group consisting of
30 organic bases and inorganic bases.

46. A process for the production of the hydroxy lactone of formula (CVI) according
to claim 45 where the base is selected from the group consisting of hydroxide, C;-Cy4
alkoxide and carbonate. '

35
47. A process for the production of the hydroxy lactone of formula (CVI) according
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- 36- 6139. P CP -NH err] (and protected fornms thereof), -H

- NH CO- CH["Qig doy1201y( - CO- CH err]) [err], which conprises: (1) cg ?‘i‘ﬁﬁﬁ{mﬁ he
anion of the fornmula (CIV) [err] or t he free acid formthereo an
activating agent, (2) contacting the reaction m xture of free

aci d/ act i vatddien 4¢ WHerdtHebaBlioRpdrexidenoest er and a divalent nmetal (3)
contacting the reaction mxture of step (2) with an acid, (4) contacting:
the reaction nmixture of step (3) with a base in the presence of a

C err] - e48.] Agirocdss lfor ﬂibllird&ucﬁlb‘& of e hydypxy tactend afrfotxhelaﬂm’tlnsdcbﬂhng)f t he

B i e M

hydr oxys| astepis). of forrrul a (C,\/I) accordl ng to claim 32 vvhere 't hei process of
step (1) is perfornmed in the presence of a base. 35. A process for the
production of the hydroxy |actone.of formila (CVl) accordi-ng to-ckaim 34-
where t he 48BSA prsceselfmmecpr&dtmuohhetlye hydrozpdsdtere ofg‘onhuhm acbprdingsl N-.:

di net hyl t I di et ti.di

ri ot hyl anfrriaie 58 ks Bid hlbt R msphsper SaivaTty pllfucion sk il

pr oduct i onseddctéd Eroimythecgrotim cinsistingfof fhydraxide, (t€iary antive Haseg, carbonate and
10 Dbicarbonate.

Nllllll I lllll ﬂl!l II i
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to claim35 Wﬁere the base is pyridine. 37. A process for the production of
the hydroxy |l actone of fornmula (CVl) ‘according to claim 32 where the

mal onat e mon6BABICR s sel ected fromthe group consistingre

KO COCHerr]-COORerr] where Rlerr] is (Jerr]-err]|R EPL{AGEMEN-IE%EET

- 37- 38. A process for the production of the hydroxy a one of fornu|a

g BEEr2001 Of

Xy | act one

(CV1) accordi ng teycdaheryh 37 where the nal onate-nmonoester |i g
Clerr] ester. 53 %ﬁ rocess for the production of the 1y r

formula (CVI) accOr |ng to claim 32 where the dival ent mgt

fromthe group co

Ry.y Whera Ra1 ®a[ err] and Zn[err]. 40. A process

f

)

for the production of

orrrula (Cvi—according 10 to

| . Iqm&y@f:ﬂfwcté@; £oh1
claim 39 where the divalent netal is My[err]. 41. A process for the
production of the hydrdWs (ans enotectad fosmetheres®vi ) according to clai m 40
where the dival ent net is MgC [err]. 15 42. A process for the production
of the hydroxy lactone _of fornula (Cvl) according to claim 32 where the
acid of step (3) is set@t%’qh)mthe group consisting of is an inorganic
acid or organic acid. 4. %g;ess for the production.of the hydroxy

n

| actone of formula (CVI) accor

g 20 to claim42 where the acid is

sel ected" frommss-conm sti ng of hydrochl oric acid, sulfuric acid,

phosphoric acid, '51995% g!?c(@q? citric acid,
trifluoroacetic a@%{g, chl or oacet | c aC| d ydr ogen sul fate,

pot assi um -

hydrogen sul fate. 25 44. A process for the production of the hydroxy

| actone of formula (CVI) according to claim43 where the acid is.

hydrochl oric acid.
_ OH O

Rz"ll -
Ry o)

o:i:hefmeacidformthemofwithauactivaﬁngagent,

(2) contacting the reaction mixture of free acid/activating agent with

malonate monoester and a divalent metal,
(3) contacting the reaction mixture of step (2) with an acid,

cw

(4) contacting the reaction mixture of step (3)w1thabasemthepresenceofa

C-C, alcohol, THF or DMF.
M@M@N_@mmm

The present invention is a novel process with novel intermediates to prepare

(R-(R* R*)]-N-[3-[1-[5,6-dihydro-4-hydroxy-2-oxo-6-(2-phenylethyl)-6-propyl-2H-
pyran-3-yllpropyllphenyli-5-(triftucromethyi)-2-pyridinesulfonamide (XIX) which is
known to be aproteaseinhibitorandusefulintreaﬁnghuman_s infected with HIV,

CHART A discloses the transformation of the ketone (1) to the

omespmdingkemm(m,totheconespmdmgadd(m),tbtheemapcndjng
salt (IV), to the correspanding keto-alcohiol (V) and finally to the carresponding cyclic
ester (VD); see also EXAMPLEs 1 thru 4 and the preferred method, EXAMPLE 18.
CHART B discloses the transformation of 4-chlorothiophenol (VID) to the
- corresponding chloreether (VIID), to the correspanding hiphenyl compound (IX); see

also EXAMPLES 5 and 6.

CHART C discloses the condensation of the biphenyl compound (IX) with the

4
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45. A process for the production of the hydroxy | actone of fornula (CVI)

accordi ng te189IRCEH 32 where the base in'step (4) is selected fromthe group
consi sting of 30 organic bases ‘and inorganic bases. 46. A process for the
- production of the hydroxy |lactone of fornula (CVlI) accor dy j-4 5
where the base is sel d8iptand pyetected forms th i sting of h
- Jerr]-derr] al koxi d?_I,and carbonate. 35 47. A process fo

of the hydroxy |actone’of fofmula (CVl) according—38-
t he base is hydroxi deNH-EO-Alig: oces’ﬂ“ﬂmﬂ tion o .
| act one of fornula (%)C@?ﬁ-f’ di ng It l #W Eﬂe(z)he KLes f

: . A process for

b
nonoester is renoved extra@?’i on pribr o !f
t he productwhithebiphigediydr oxy | actone of fornmula (CVl) ac

48 where the nal f ol i glapw traction with a base
@%roup ﬂﬁﬁﬁoﬂﬁf0¥ Eygrom e;

selected fromth nsi st ng tertiary am ne bases,
carbonate and 10 bi carbonate. -39-

OH O

HZ"W[\JJ\ — €V

R 0

or the free acid form thereof with an activating agent,
(2) contacting the reaction mixture of free acid/activating agent with
malonate monocester and a divalent metal,
(8) contacting the reaction mixture of step (2) with an acid,
(4) contacting the reaction mixture of step (3) with a base in the presence of 2
. C1-C,4 alcohol, THF or DMF.

88. A process for the production of the hydroxy lactone of formula (CVI) according
to claim $2 whevre the activating agent is carbonyl-diimidazole.

84. A process for the production of the hydroxy lactone of formula (CVI) according
to claim 32 where the process of step (1) is performed in the presence of a baze.

385. A process for the production of the hydroxy lactone of formula (CVI) accarding
to claim 84 where the base is selected from the group consisting of pyridine, 4-N,N-
dimethylaminopyridine, dimethylaniline, diethylaniline, 2,6-lutidine, triethylamine,
tributylamine and collidine.

36. A process for the production of the hydroxy lactone of formnula (CVI) according
to claim 36 where the base is pyridine.

87. A process for the production of the hydmxylactone of formula (CVI) according
to claim 32 where the malonate monoester is selected from the group consisting of
KO-CO-CH,-CO-O-R, where R, is C;-C, alkyl or phenyl.
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