33 538 Description SUVMARY OF THE I NVENTION This invention relates to

B group of 6(R) - [2 - (8 - acyloxy - 2' -methyl -6' -methyl (or 5
Brogen) - pol yhydronaphthyl - 1') - ethyl] - 4(R) - hydroxy - 3,4,5,6 -
#rahydro - 2H -pyran - 2 - ones and t® d4¢ grg@lroxy acid formof said , -
@anones, the pharmaceutically acceptable salts of said hydroxy acids and\
llt he [ err] Rgskiptiomnd phenyl, di nethyl am' no, or acetylam no substituted

r] al kyl esters of said hydroxysw ﬁgg 7f/é,\gsally, this invention

fates to a CORRURAfn fhRsSh rth@t‘;wf; G]Hn acyfoﬁ\l WRi chytbe. §0t tRyid?
@es X Y ankldogb@PrReRydronapm bhe dmm & Omd@roxysaa 4)s 6lotdbrhigaRoNgHs - PREM g2 -

BN any are @reeseing the Bydréxgacikfoamof szid pyrgeinke the pieroaneiticalytat@ptalge sa)s of ¥aid hydroxy
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goutyl). *ﬁifpe rhs.[vtz 80y ko ‘EEJqu?eLL ok ik B 6551 Which the dotted
g nyl, hal,9prrh%9x ¥ anl R G3Vdserls Sbdei neash bdAlis, SHDSIubl U > W drran@hre bresdnk ¥ither X

8 \hi ch t he sdlz3dgethd@ntontsnatiad @ X, fﬁlzra]one;lﬁkydres@ﬁts [:,erorst}argm kr(b)@]\phe&ﬂdalrtdﬂel (bxcem
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B Table |. 1§;bstrtute H@n ey % thpépﬁf%’@nt |§)hqlch§ Q xy _and the free
: hyd ff la lfo in tan for able

Ron 2, B i - e lethy.aam p—
.56 - @ H)% gram - roxypwm *te ahyefbeSZi-ﬁSpylramef a§ RArrh&iatdsher 1ADEDCe-
BECri bed 8' -asytbexy- acﬂmaumd&ndﬁAmG?ClJND OF THE | NVENTI ON 20 It is
f\wWn that certain neval onate derr vatlves inhibit the b| osynt hesi s of

| t | f i
ot erol, ot b oo ah e ot Bl ol 1 sl

pver t hel ess, NéveRhenat, itha at:wt@f:f thétes&vdmemammemm@u dy85een Gdundifond g&isheety, i.e. to
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psent pri Orihtsx;r repr&r urbwctarhd%mbﬁirmmraumnapre 8 b BRAUNGH aIME CBem.

te active &am. Péwenmbs b6l anhaok achroplesheabholkt@symichesi s. The npbst active
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e 1, WHP chvaigeenatisnpiy fer ment at
Lr s- Schonbgy, %_E%hé‘i’m(aﬁfpgﬁ\' (gnhgﬁﬁwﬁ‘?%ﬁ“"d‘é%er’?%eg Hﬁhﬁgl%ﬁpgneﬁﬁé%?ﬂon (Kokail
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M t he Sanestfagr dTRNieadiiuG ter@Ss, WASC NK-2853, deRatackiodfi—deds5 iathe clifareloH&ti@B3 MEBTK &
cri be dishy@@-onauitbhwest Na‘hyﬂﬁﬂy dpepsitedtithecimasitan\ikp 8O dtusfCotigctigne 1 48Rt Parklawn Drive,
- uctures [efefvilgnMaprlepdUSAR = [err] in Table 1), prepared by the

katal ytic 35 hydrogenation of p M 8308 of ool dr@namaleg [err] (R =H), of

‘ _actl n was r epefliedng ﬁrw&k.bﬁhﬁ%o&a&aﬁeﬁ&eﬁaﬁnwwircna rdsakaiih kabOORoéaeks.
preparation of the starting materials, [err] and [err] (R = [err] are

e products 6=rFert ﬁ‘fatllon V\}] kéﬁz_qgsa oergi, terre sus S man
. cesl g i e i B Iaggrgx.mgtgg%m
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I ect i on,5612301 Parkl awn Dri ve Rockvr I1e, Maryl and, USA. Prepar ation of
pounds [err] and [err] (R CHS’)(""O'FH'E foIIovvr ng fernmentation and isol ation
bps were carried out in accor da&qrestg[]

ment ati on
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A tube of |yophilized culture MF-4845 was opened aseptically and the
contents suspended in an unbaffled 250 m Erl enneyer flask (seed fl ask)
contai ning approximately 10 m of the Medi um which has the foll ow ng

conposition: 50 Medi um Corn steep i quOr 033 538 5 g 55

Tomat o paste A ucose .1 0g

60 Trace El enents Sol ution Tible glf'fﬁ"tgelaéfanl | ed wat er 1000 . .
n 65 FeSO,.7H,00H 6.8 wi th NaOH 2000mgo 033 538 Trate—~
El ement Solution: [err] 1000 rr%

[err] 5 Mn$Bathi-fy CuCl2. 2H20 1000 mg

25 ng [err] cucl 100 mg 10 [err] o

56 ng [err] uf[zédo ™ [err]

200 nmg Distilled Deionized \Wate!,.2H,0 1000 nl Theidomacul ated fl ask was

i ncubated tor 24 hours at [err] on a 220 rpm shaker (2 inch throw). An 20
unbaffled 2 liter Erlennmeyer ##8%k containing 500 M of%%Me medi um was then
i nocul ated with 10 m of the E,Mﬁ %ta@,ebfernentatlon g{gqy&th fromthe seed
m xture. This too was shaken ours af [err]. A 200 gallon stainless
steel fermentation vat was thém@iiagoged with 485 |itergooig a nmedi um
conprising: Cerel ose 4. 5% wt/vol 25 Peptom zed M I k

2.5% wt/vol Autolyzed yeast D'St'"edDe'Bn'?g%a\tlﬁ’/vol 30

Pol ygl ycol P2006he inaculated draskohsViRdub et soVBOREurP bl 3RS o285 tRfsHaler (2 fheh HMW. An
was steril baa@bafed ifdd ERS m@er [flegkchntaifdigsdointl ©F the fneliilie wae &e Gho&illAgisatn0og enl bBtse
t hen char ged festdtagdfermmensetien @owa dromrntaivad edktiae. T8E taoprasfsbakerd 24 Hpowsras 28 Bien at
130 rpm for 84 fidRfas!ionstaniass gtealfetmpenizional wasthap claraed with AFSHiters of & MREuP SO prising:
10 cfmfor 84 hours. 35 B. Isolatjon 1. Extracti, bat ches of one

elo A . . .
hundr ed gakd ons of whol e broth were conbi ned, aC| ditied with stirri ng to pH
4.1 by Peptonized Milk 2.5% wtivol
Autolyzed yeast 0.25% wt/vol
30 Polyglycol P2000 0.25% volivol

whose pH was adjusted to 7.0. This was sterilized 15 minutes at 121°C. One liter of the second stage above
was then charged and the mixture was incubated at 85 rpm for 12 hours then at 130 rpm for 84 hours at
28°C with an air flow of 5 ¢fm for 12 hours then 10 ¢fm for 84 hours.

35

B. Isolation
1. Extraction
Two batches of one hundred gallons of whole broth were combined, acidified with stirring to pH 4.1 by
40 careful addition of 800 mi of concentrated hydrochlorlc acnd and extracted by addition of 75 gai of ethyi
_ acetate and further stirring for two hours,
About 25 ibs of a silicaceous filter aid was then added and-the total slurry was pumped through a 24-
inch filter press. An additionai 75 gal of ethyl acetate was used to wash the press cake and continue the
- extraction, by reversing the direction of pumping through the press four times. Then all of the wash solvent
45 was discharged from the press and combined with the first filtrate. The two-phase filtrate was allowed to
settle, and the water layer removed. The ethyl acetate layer was washed with 10 gal of deionized water, the
phases were allowed to separate and the ethyi acetate extracts were concentrated under vacuum to a
residue of about 10 gal.

50 2. Lactonization
Ethyl acetate extracts from an additional three hundred gal of broth were added to the above extract
and the volume was reduced to about thirty gal by vacuum distillation. About fifty gal of toluene was
added, and the batch was concentrated under vacuum to 32 gai; this step was repeated; then sufficient new
toluene was added to bring the volume to 75 gal. Without vacuum, the batch was brought to reflux and
55 maintained there for two hours, with a temperature over 106°C.
This solution was then concentrated under vacuum to a small volume, whlch was further concentrated
to an oily residue in a large rotary evaporator under vacuum. B

3. Chromatography on Silica Gel

60 " The extract obtained above was flushed free of other solvents by addttlon of 2 ga! of methylene.. i

chloride and reconcentration to an oil. - LT InotToomtIeTrIniTo

The oily residue was dissolved in about 5 gal of ethyl acetate-methylene chtorrde130ﬂ0 vN) mnxture,-f:--.i".. 4

and a slurry was made by addition of 2.8 kg of silica gel. LR L DrarTeonnooun

The sturry was loaded as a level layer onthetopofa12in. X 50 in. sullca geI column packed in the same’ 7 ¢

65 solvent mixture.



40 careful addition of 800 m of concentrated hydrochloric acid, and
extracted by addition of 75 gal of ethyl acetate and further stirring for
two hours. About 25 Ibs of a silicaceous filter aid was then added and the
total slurry was punped through a 24 'onol:;af gB3Ber press. An additional 75 _
gal of ethyl ac tate was press_ cake d c i.nue L
extraction, F %‘g‘ﬁt ﬁ ea ég{oﬂ ng j)‘t’mﬁﬁ?r‘ﬁ?/ho vivhE g@d’ﬂ'”t'h@‘fb?%@g’foc?ﬁlr then
times. Then all Ftudh ol G S50 IS 5h dily AL ORIB SS%iBEIk in
conbi ned w t hhet bﬁylfdcétsﬂé tfrda{etirvﬂﬁ\&iecon’iﬁn@ Crbgh aseeed hdt,taha ic&biatia Sryétbls @WEshmiodnd ill,
settle, and® t{Re-Ohatvere filtased pff preﬂrrm/reekherTheoretvtrybonamad@alnayészwvae' cvagiatedraphy.
with 10 gal dirtili BmGddendret’>'HeC-phases were allowed to separate and the

ethyl acetate, REIhF Gk rabRY & ptrated under vacuumto a residue of about
10 gal . 50 2. Lafok@pliqar te@’@ui ﬁ)%% SR IoAtR e Rkt ISTk-Bpsf doQimaIen 1RekbddiRRaleod Baioe
hundr ed gal’e okrriphatidn predwetiadadedcdrdiret evitalre\wbowXs matyledtliotitesowdibil Iide-WaBof this

reduced to absglytion MSrtwn galfurtbyr sr)'aeam phrerhasedrpnhat4 wrell aldygtghofved ¢ tag@!ldso:pntent of

tol uene was Elﬁ"qéne i %Eﬁéf ?ix %e@zr&ééivﬁii&ﬂs@ﬁeﬁﬁﬁ%ﬁmt A r"fisf g rgies W'53
this step Was LaRERlEDs LREhvellh BoThISR bih ) SWcdDinih dés TG i

vol une to 75 pak ofsmtﬁwuheyaauumoaaéaen ehma&cbroeug\ht;edasrr@fgbmckaaidt Qame
mai nt ai ned t hefventfroktutewbevhiopment was with ethyl ecateteratttylenegivieride] (60760} viviTAifgecut of three
sol uti on was 'tHewacishesids: inat Bertiens e POVl catinverocodedstal | vol ume, whi ch was
further concentyatedqhohyan Mldb-hesipdlifngi N @ large rotary evaporator under
vacuum 3. 2hr orgiyaalitRp Fackh 12kl thsaooGethr&ﬁbmgraph;r Were @¥dceraGied Q0nadi NG 808Ng
was fl ushed faneeheafil ratidsgvedsob weadenipye. a’drdrateltqmnﬂlefsol@logatas dfargee tdayi” @by 6 ft Iong

chl ori de and Sr*a'é!dtfﬁé@ﬁ’t‘r“a’t"iaétgfatp@ iy PaCkeF ﬂ "ar“é‘*sfedﬂée 1 tﬂ“aéfiﬁ
shout $'ga QPLRENE A TRERS) S E i oL M
slurry wasmvgﬂes Yee BAEITE o Yol 3a§hham7 wa 2H ok Mo VBN of

as a |l evel | aysx dewctioRerht 6fyamit savedidvdsemoved B vatuo aat kheeancgalaqmbuﬁmuqaaekeeted
in the sane 6%thsdlylaseeteny yacuy ®moBi of the@tiIBR18Q BEPAUMS efitompandivhibh @ystalized from a
acet at e- met hyPBeFfaUe esrme'e(satyf'anr'e*ws/wsa's HEompeyndill (R ACH:y mer- 4P 0R1°¢0 gal |
then furthes fLackibobcooochadl each were collected. Fractions 6-10

i ncl usive were semagratateatrem R 11 VAN atehratareQiid dcdr@mbahiien WhTobbwiNGSiow Sheet
di ssol ved i n dnobprepératve nttetiait e, treat ed with decolorizing carbon, filtered

hot, and cool edTh eth! anaigfos. (taiith E gesbt 'Nﬁm"%ﬁedqstflbﬁ‘e?%tcbﬁm al.
and the nmotheFEes E’ep e S rsaat o R 45’“?3-’2523?9 ) trTs‘f'LZi'T °fafﬁe
chr onmat ograpraémy%’rar,@p hererJ’r.nE vzb Rt tha ot rmta,ars ére 91 F B PG tRR

on Silica Gelseplrsth@bmbrds BesidécesSI dues from sim | ar roth extract wor k- ups
equi valent to an additional 600 gal of 10 fernentation production were
conbined with the above in nethylene chloride solutiori. One-half of this
sol ution w5 taken for further silica gel chromat ography. A small aliquot
showed a total solids content -of 325 g. The solution was treated with 40 g
of decolorizing carbon, filtered, and the cake rinsed with nethyl ene
chloride. The conbined filtrate and washi ngs were concentrated under vacuum
to an oily*fesidue. This was redissolved in 800 ml of ethyl

acet at e/ met hyl ene chloride (30/70; v/v) and slurried with 15 225 g of
silTica gel. The slurry was | oaded on top of a 14 x 36 cm col um bed of
silica gel packed in the sane solvent m xture. Devel opnent was wth ethyl
acet at e/ mefhyl ene chloride (40/60; v/v). A forecut of three
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liters mhs set aside; then fractions of 800 ml each were collected. 5.
Chr omat ogr aphy on Rever se- phase Packi ng 20 Forty m fromfraction 12 of
t he above chromat ography were concentrated to an oil weighing 500 ng and

S

the oil redissolved in 5 nl acetonitrile. This acetonitrile solution was |.~
charged to a i" CD by 6 ft long stainl gpg g Chromat ography col um -
packed with preparative reverse-phase |I'iquid chromatography colum packing
mat eri al " BondafaRW[ %87 Por asi | B* (Waters Associates, Inc., MIford, Mass.
01757). The columm was eluted with a m xture consisting of (v/v) 55%
acetonitrile and 45% 0. 05 M ammoni um 25 phosphate pH3. The el ution vol une
between 1360 nl and 1700 m was conbined on the basis of refractive pndex
detection. The organi c_sol veqd ved in vacuo and t heo

aqueous sol ution extrdﬁﬁbq/mnth et hyl acetate. In vaéba r val| oflthe

et hyl acetate Ie}5-¢aemﬂgth conp d whi ch croystah]<Ceed “from a
concentrated acetoOnitrile s8lutiga yi el di ng crystal s of CUhpounﬂ
(R =[err]), mp. [err]. 30 Fr &odrati on of1)Conpounds [err].»Safting
materials [err], and [err] H epared in ac : '
foll ow ng Fl ow Sheet and [ ve t hods. The desnet pgs, [err]
and [err] (R =H) are obtai ned pstanti ally as descrijed . Chett et al.
(European application, filed Februagjy 2,1981, Merck case 16448Y) hut
starting with [err] (R =H) in,each cés 35 For the preparatlonbof
[err] it is advantageous to re¢duce [err] much as the desired

transfusi on,of the perhydronapht hal ene rin present in the starting
materials, Is retained in the|final product, dth Eparate
isoners is avoided. 40 45 50 %5 60 65 4 0 033 5 OW SHEET [err] 20
25 30 35 40 50 Reactions and Reagents 1CHhyai, |on about [err] and
about atnmospheric pressure tojabout 4 atnDsphegﬁg
tris(triphenyl phosphi ne)chl ororhodiumin an ar tid
benzene, toluene or xyl ene, pmeferably toluene. Prg
about [err] and about 2-7 atmpsphers in toluene. § ogenation at
about [err]_and about atnosphe¢ric pressure over 5%pe um on cal ci um
carbonate iA a | ower al kanol $uch as a [err] aRkanol, especnﬁlly et hanol .

ent such as

sol
€ gRditions are

(3) c
35
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50
Reactions and Reagents
1. Hydrogenation at about 20—75°C and about atmospheric pressure to about 4 atmospheres over
tris{triphenyiphosphinejchiororhodium in an aromatic solvent such as benzene, toiuene or xylene,
preferably toiuene. Preferred conditions are about 40°C and about 2—7 atmosphers in toluene.
55 2. Hydrogenatlon at about 20—25°C and about atmospheric pressure over 5% palladlum on calclum
carbonate in a lower alkanol such as a C,_; alkanol, especially ethanol..

3. Hydrogenation at about 20—25°C and atmospheric pressure over piatmum oxlde in ethylacetate. B
_ 4. Hydrogenation at 20—25°C and atmospheric pressure over 10% Pailadium on:charcoal in-ethyl -~

acetate. IR
60 . o
Preparation of 6al2 - {8'B - 2 - {S) - methylbutyryloxy - 2'8,6'a =-dimethyL~ 1.,2',3',4',6,7',8".8'a -

octahydronaphthyl - 1)ethyl} - 48 - hydroxy - 3,4,5,6 - tetrahydro.- 2H - pyran.-2 - one, M, (R'—CH,}. ... .
A mixture of 50 mg {0.1236 mmol) of Compound Ill, (R'=CH,) and ar caual marar-amount (114.35mg,”  ~

0.1236 mmol) of tris{triphenylphosphine)chlororhodium in 10 mi of dry toluene was hydrogenated at room

65 temperature for 6 days, with a total uptake of 14.6 mi of hydrogen. The mixture was evaporated'/» souo to> = ~*



3. Hydrogenation at about [err] and atnospheric pressure over platinum

oxide in ethylacetate. 4. Hydrogenation at [err] and atnobspheric pressure

over 10% Pal | adi um on charcoal in ethyl- acet ate. 60 Preparation of 6a[2 -

(8 f[err] - 2 - (S) - nethyl butyryl oxy % ﬁé 6'[err]-dinethyl -

1,2,3,4.6,7.8,8a - octahydronapRtHy yethyl| - 4[err] - hydroxy -

- 3,4,5,6 - teltvlneﬁh E!I'leoedies‘mqesubmctaﬁtmpr@acat-@nenl errchio mﬁﬁbm tyrq;h! Jvepnimdtimpreangéd

50 ng (O. 12365' 1‘ %HH‘*"[‘@’FF}" hR10% é‘rhv']afet%fﬁa‘ SrEvEYTrdihe HeP &f CARRAYAT My

(114. 35 nm, 'é; ‘r’i’ﬁzﬁ sef T s(triphenyl phosphi ne)chl ororhodiumin 10 n

of dry tol uene was abg/@ +pgenat ed at room 65 tenperature for 6 days, with a

total uptake of 143@ tmM-108) hydrogen. The m xturewas evaporated in vacuo to

5 0 033 538 dryr?é%@" Pre'® ed residue subjected to preparative thin-Iayer

chromat ogr aphy oM"§ ?;glg‘o Etate inpregnated silica plates and was

devel oped ty ce |n4t5 ﬁtp, ) et hyl acetate-ether system The yield of

Conmpound [err] (R s[send&f)t Mas H22H3 ng. Mass spectrum (Me) 5 406

[err] 304 (m102) Z%(r(amHlOZ 18) nm ([err] 300MHz) 6 4.37 (m 1H) 10

4.60 (m 1 Pre arathnqu,E}a,[Z

- (8'[err] :::"h ko ﬁs% s Mt ‘érzé‘ﬂ*Etlaﬁg‘ Yool ot get R T8

1,235 A\Egjnn A 80,91 %‘gﬁ%hﬁé o@@@rﬁ&ﬁuh&’hl Gy %}% MWO]% of4 RISt ethanol, i the

hydroxy - 3, 4,pEe,séhce oftaatef@hyelgia of 55%2PH on qxxcanas~hyarogen@ﬂaeat1aeﬁds]:he(ram.[awp}a)(e dfone

sol uti on of 8@10@%62 al¢r ofhygdrggrn)wag PbsExyadh f&sumra vm}stheﬂfﬂ{ogdrb}' ltmwpnrcdmfllgﬂtewas
r 1C, y - m Ly e a

ﬁg;?g;gﬁa,?telc}agﬁpb;r&?un P%Xeﬁ rod%xgﬁgrar?fopgympc%wg2 fngoggl:r}lglre ucta)nlp\n}ogﬂgén f-CHa %vas

hydr ogen was obsmsgéeﬂactrﬂ}hw@at al yst was then renoved by filtration and the

filtrate was evaporad@edito dryness (81 ng). After a purification by

preparatlve L hin- Ié 'dﬁ?’omat ography to renove a 20 small anount of

by- pr oduct etrqnxr d 72 mg of the 1,4 reduction product [err]

(R =[err]) was |soI5a3@ I, ss spectrum(Me) 406 (m 304 (m 102) 26

286 (304- H20) nnr (a[s@tm]1H) 300MHz) [err] 4.38 (m 1H) 4.64 (m 1H) 5.28 (d

of t, J=3.5Hz, 1H) 538(doft, J=35HEIHAZ (m 1 H) Preparatlon of 6[err][2 -

(8 [err] - ¥(S) - FEBHYIBUtyryloxy - 2'[err],6' [err]" - dimethyl -

1',2,3, 4", 4pabghlidm ot 60128 @d - 28) : Refyibutyryioxy - 20,68 - dimethyl - 1/.2',3",44'aa,5', 6,7",8',8'a -
decahydronaphthyl - 1)ethyl] - 48 - hydroxy - 3,4,5,6 - tetrahydro - 2H - pyran - 2 - one, ill, (R'=CH,}
A solution of 80.91 mg (0.2 mmol) of Compound ili, (R'’=CH,) in 10 ml of ethyl acetate was
35 hydrogenated in the presence of an equal weight of platinum oxide at one atmosphere. An exact 2 mole
equivalent of hydrogen was consumed within 1 hour. The catalyst was removed by filtration and the filtrate
was concentrated to dryness to give an oil. The cis and trans isomers were separated by preparative thin-
layer chromatography on silica gel plates {10% ethyl acetate-ether system, bands detected by water spray).
The trans isomer lli, (R’=CH;) appears as the more polar spot, compared to the cis isomer, and 60 mg was
40+ isolated.
Mass spectrum (M/e}
408 (m+)
323 (m-85)
306 (m-102)
a5 nmr {CDCl;, 300MHz)
5 4.36 {broad singiet, 1H)
-~ 4.59 (m, 1H)
5.19 (d of t, J=2.5Hz, 1H)

50 Fermentative Production of Compound lilg (R’=H}

A. Fermentation:
A natural isolate of Penicillium citriunum, NRRL 8082, deposited at Northern Regional Research Center,

Peoria, lllinois, USA, was used to prepare a yeast-mait extract (YME) slant which was incubated for 2 weeks
at 28°C.

58 A portion (1/5) of the slant (MF—4870a) was used to inoculate each of 6 unbaffled seed flasks {250 ml)
containing 44 mi of KF seed medium with CaCl,. They were incubated for 3 days at 28°C, and 220 rpm. A
portion of the seed growth {about 1.5 mi) was used to inoculate each of 100 production medium flasks (250 .

mi unbaffled) containing 40 mi of LM Productaon Medium Without Malt Extract. The productlon flasks were . .. . .-

incubated for 4 days at 25°C.

60 Another group of production medium flasks {140), each contalmng 40 ml of LM Productlon Medium_ - -

Without Modification were inoculated and incubated under the same-conditions-as- prewously describe: .
The broths from both fermentations were combined. Tez mrmmeg fesrm mn fmeem o
The various media employed in the foregomg fermentations are: - .. .- . - - -
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decahydronapht hyl - 1)ethyl] - 4[err] - hydroxy - 3,4,5,6 - tetrahydro - 2H
- pyran - 2 - one, Ill, (R=CH3) A solution of 80.91 ng (0.2 nmol) of .
Conpound [err] (R =[err]) in 10 nl of ethyl acetate was 35 hydrogenated i,n;:
t he presence of an equal weight of platd 933 &38de at one at nosphere. An : °
exact 2 nole equivalent of hydrogen was consumed within 1 hour. The

catal yst was renoved by f IYtratlon and the filtrate was concentrated to
dryness to give an oil. Theedihos& and trans i sonmers were sepamdted by
preparative thin- |ayer chromatography on silica gel plates (10% et hyl

acet at e- et fer system band¥siefraett ed by water spray). The ¥®dns isoner I1.
(R =CH3) appears as the moggQl.af spot, conpared to the cCigga soner, and 60
ng, was 40 isolated. Mass spectrum (Me) 408 (mt) 323 (m85) 306 (m 102) 45
nnt ([err], 300MHz) [err] Agd#86 (broad singlet, 1H 4.59 (n3efH) 5.19 (d of
t,:J=2.5Hz,21H) 50 Fernentative Production of Conmpound [err] (R =H A

Fernentation: A natural isBFHe8YWa® Penicilliumcitri unum t°IQI 8082,

debosi ted at Northern Regiongly Research Center, Peoria, IIlineis, USA was
used to prepare a yeast-malt extract (YME) slant which was incubated for 2
weeks at [esr]. 55 A p6F SeegMediuhSyithofaChe sl ant (MF-4870a) was used to

i nocul ate each of 5 unbaffleq seed flasks (250 m) contai niﬂ)% 44 M of KF
seed nediumwi th CaCl 2. Th8§/CV\ere i ncubated for 3 days at [erf], and 220
rpm A portion of the seedcgheutdliqlébout 1.5 m) was used t@g.nocul ate each
of 100 prodwoction nediumflasks (250 m unbaffled) containing 40 m of LM
Production Medi um Wt hout NehatogBesteact. The production fl ast&® were

i ncubated for 4 days at 258.6“"%0I Anot her group of producm"on medi um

fl asks (140), each contai niAg 40m of LM Production Medium % hout

Modi ficatigp were inocul at egregd | NCubat ed under the sane corglitions as
previ ously describe The broths from both fernentations were conbi ned. The
various nedi a enpl oyed in freeeFespes¥ixng fernent ati ons are: 88" 6 0 033

538 YME Sl ant Dextrose - 4 g./l. 5
Distilled Wat 1000 mi.
Malt Extragp stifted Tater 10 g./1. Yeast Extract
4 g./1. Agar pH 2068./1. 10
Distilled Water ] to 1 liter pH
7.0 : Trace Element Mix
35 FESO4.7H20 1 g'
MnSQ,.4H,0 1g.
CuCl,.2H,0 25 mg.
40 .
CaCl, 100 mg.
HsB0, o 56 mag.
45 {NH,)sMo0,0,,.4H,0 19 mg.
ZnS0,.7H,0 200 mg.
Distilled Water 1000 ml.

50
LM Production Medium Without Malt Extract

Dextrose 20 g.
55 Glycerol 20 ml.
Ardamine pH ' 10g.
CoCl,.6H,0 g8mg. TR
60 . .
Polyglycol p 2000 g : 0.25% SV UIVLA UL
Distilled Water 1000 mi. RIGTE
65 ' pH 7.0



15 KF Seed Mediumwi th [err] [err]

10g. Corn steep liquor 5 g. 20 Tonatoe

Past e 40 g. Qat neal

10 g. 25 Cer el ose

10 g. Trace Elenment M x 0 033 538 10 M. Distilled .
Vat er : LM Production MediJrQ Q@thggt'Mo%PI'cﬁl'EL 7
6.8 Trace Element M x 35 : [err]

1 g. MhSH. 4H20 Dextrose 1 299. CuCl2. 2H20

ég % jg Lerr] Glycerol [err] %OOTT())L 9. [el‘l‘]lg

ng. ZnSO4. 7H20 Ardamine pH 200 mg.qolgi stilled Vater
1000 mM . so LM Production Medium Wt hout Malt Extract Dextrose

20 g. 55 " MaltExtr@t ycer ol 20g.

20 mM. Ardam ne pH 0 g [err]

8 ng. 60 Polyglycol p 2000°°¢28H0 %6‘.925%[1 stilled
Wat er Polyglycolp2000 1000 nl. 65 0.25%

pH 7.0 7 0 033 538 LM
Product i on’®Medi um Wt hout D#sdledWetat i on Dextrose 1000 mi.

20 g. 5 ycer ol

20 m . Ardam ne pH off 10 g.”Malt Extract

20 g. 10 [ er rg isosation 8 ng. Pol yglycol p 2000

0. 25% 20 The combined whole broth {10.3 liters) was filtered and the mycelia cake was washed with 2.5 liters of

deionized water. The combined filtrate and wash was adjusted to pH 4.0 with 1N hydrochlaric acid. The
aqueous solution was extracted with 7 [iters of ethyl acetate and the extract was back-extracted with 3 x 2
liters of aqueous sodium hydroxide solution. The combined sodium hydroxide extract was adjusted to pH
3.8 with 1N hydrochloric acid and extracted with 2 liters and 1 liter of ethyl acetate. The combined ethyi
25 acetate solution was dried over anhydrous Na,SO,, filtered and concentrated tc dryness. The oily residue
was dissolved in toluene and refluxed for 1 hour. The toluene solution was concentrated to dryness and the
residue was dissolved in 18 ml of a mixture of n-hexane/toluene/methanol (4/1/1 by volume). This solution
was loaded onto a 30 mm (ID) x 40 cm. Sephadex LH—20 column equilibrated in the same solvent system.
After eluting with 300 mi of soivent, a 10 mi fraction was obtained which was concentrated to an oil. High
30 performance liquid chromatography (HPLC) on an ES Industries Chromega® column (9 mm x 50 cm} using
a mixture of acetonitrile/water (60/40 by volume) as the eluting solvent yielded 45 mg of dihydrocompactin
{Compound Hi,, R'=H), m.w. 392.2560 by mass spectrum {caiculated for C,3H;505, 392.2558).
In KBr, the major IR peaks obtained from a Fourier Transform —IR {FTIR, Nicolet, Model 7199) are at
1724, 1704, 1258, 1078 and 1070 cm™'. Of significance is a peak at 3005 cm™" and the absence of a peak at
25 3030 cm™'.
A nuclear magnetic resonance spectrum was obtained in CDCl,, (~1 mg/0.5 mi) on a Varian SC—300
superconducting . nmr spectrometer. The following are the peak positions given in ppm (3) relative to
internal tetramethyisilane (TMS).

40

45

50

55

60 ’ .-
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15 Distilled VWater 1000

m| pH 7.0 B. Isolation 20

The conbi ned whole broth (10.3 Iiters%m%étered and the nycelia cake
1s washed with 2.5 liters of deioniz t8f. The conbined filtrate and ™ .

aish was adjusted to pH 4.0 with 1IN hydrochl onssignaehd. The aqueous sol uti~on -
s extracted with 7 liters of efhyl acefaté and the extract was
ck-extracted with 3 x 2 Iitgé?zsd'%‘¥(2dalfesolps°’sB‘di“ﬁr‘h)hydroxi de solution. The
nbi ned sodi um hydroxi de extggctqgas adjusteq tospH 3.8 with 1 N

drochloric acid and extracted with 2 liters and 1 liter of ethyl acetate.
e conbi ned ethyl 25 acetates.®ghuti on was drHed over anhydrous Na2SO4,
|tered and concentrated to ‘gé?’yness. The oi lé resi due was dissolved in

| uene agpd refluxed for 1 hott”.™The tol uene §&lution was concentrated to
yness and the residue was digselved in 18 my, of a m xture of

hexane/ t ol uene/ net hanol (41111 by volune). This solution was | oaded onto
30 Mmm (I D) x 40 cm Sephade¥7sSld4 @D5.66) urm equilibrated in the sane

slol vent system After elutin i f golvent, a 10.m fraction was

oibt ai ned %,hi ch was concent ra?zéégc{%d éggoﬁryﬂ'gﬂ g’ﬁcﬁﬁ performance liquid

chr omat ogr aphy (HPLC) on an ES Industries [err] colgm (9 nmx 50 cn) using

a mxture of acetonitrile/water (60/40 by volunme) #s the eluting sol vent

yii el ded 45 ng of di hydroconpa@¥™ (Conpound [€&#*s4SC R =H), mw. 392.2560 by

jass specf’r um (cal cul ated for,Jogrr], 392. 2558)H lp KBr, the najor IR peaks
Ibt ai ned froma Fourier Transform-I1R (FTIR N‘ol%t, Mdel 7199) are at

724, 1704, 1258, 1078 and 1070 [err]. O significamce is a peak at 3005

err|] andzst he absence of a peak at 35 3030 [err]. & nuclear nagnetic

esonance spectrumwas obtainefdn coai3, (~1%fH§.5 M) on a Varian SC 300

uper conducting nnr spectromej®,. The foll ow Y., e t he peak positions

iven in ppm([err]) relative to internal tetramethylsilane (TM5). 40 45 50

5 60 65 8 0 033 538 [err]o84ad Assi garent 5.62 d,d,d (2.17, 4.5,

0.0) [€&fr] (or 4') 5 - - 5-43 d (10)

err] (or 3') 5.20 m d: doublet; m: mulfigiet: 4 trjslet ) [err]

0 4.39 m The evidence indicates[tRd dtductdre #®bdl, d (17.5, 5.5) 15

.63 d,d,:g (17.5, 4.0, 1.5 3-[err] 2.39 m [err] 20

SO0 0T

NPT B GO W S

40

DESCRIPTION OF THE INVENTION
— We have found that the a-methylbutyryi group in Compound Ill, (R'=CH,) and hydro-derivatives, Ili,_,,
50 can be removed cleanly to produce a family of 6(R) - [2 - (8 - hydroxy - 2,6 - dimethylpolyhydro-
naphthyl - 1) ethyi] - 4(R) - hydroxy - 3,4,5,6 - tetrahydro - 2H - pyran - 2 - ones which are themselves
hypacholesterolemic agents and which are extremely useful as intermediates for the preparation of novel
esters which are even more potent in‘this use.
The preparation of the novel alcohols of this invention is carried out by heating the esters ill,_,
55 (R'=CH,) with an alkali metal hydroxide such as lithium hydroxide, potassium hydroxide or sodium
hydroxide in a protic solvent such as water or alcohols for extended periods. Preferred is lithium hydroxide
in water at reflux for about 50—72 hours or under pressure at higher temperatures of 120—180°C far
shorter times of 8—24 hours. ) .
The pyranone ring readily opens but the removali of the side chain acyl group is not easily effected. The
60 heat_mg must be prolonged and/or pressure must be used. An inert atmosphere is also helpful. It is quite
, unexpgcted that molecules with so many highly sensitive functional centers can withstand the harsh
conditions necessary for removal of the highly hindered a-methyibutyryi ester. It is especially unexpected
to find the yields high.
In the case of Compounds lil,-, (R’=H) the saponification of the 8'-esters is much more facile
65 proceeding to compietion in about 20 hours to give IV,_, (R’=H).
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2.29 m [err] 25 1.14 d

[err] 0.90 t [err] 0.84 d [err] 30 d:/ - |
doublet; m nultiplet; t: triplet The evidence indicates the structure {o*.‘
be: 35 40 [err] 45 DESOGROP3| BRBOF THE | NVENTI ON W have:

found that the ﬁmer&%){&rﬁu@%ﬁ Ay Q&EHJ\R as MLCR58A044 '?Qm[té‘& Byl EnbidetzCHR).s Fafdnt 3, 983,140,
hydr o- der i vat i Ve, prbdicts|are o6laté@By Biificentn\sad et 2ol with @gdmicomives whkmpidvidethe

6(R) - [ 2 - (t@hydroRy ahidoryn of c@mBoundsiV e Thepk pibydrbrydirids can aptetabtphized by heatindiy$dution
4( R _ *xéthe qgld4n5n@ppro riste ofR tplventyuch aﬁaS?f”&?F or benzeng Hpan IPREH'S pegnitting

d.
{hemsel ves “hyfy ﬁ%émfé T AU v PO @ XG0 Y LSS U w8 s tne
i nt er medi at eSridy@foxy BasRERRIAG Abrh @Pe dm\é ctoBtifdsS Whi ch are even nore

potent in this #seternblesymheipaduad bamr %fnpéthles woy.ebmpriseoine btepsalf hitdndlsisi af gtV .GE

is carried ouesdibechessein frowerbbyeRydeqagndtion pf V5 9nqeRthel eopgifigns gegckibeginprayiquslyi for the
met al  hydr BxiPRPAEH¥NOf ke 4 PPRYFR My e 8KV aerepsite oSt tATIISAEF 5X19U8™Dr  sodi um
hydr oxi de i n pRegRlaBdd & coPbyfal vsuch as water or alcohols for extended
periods. Pref er rietstdrngl mdidtialdenbg dhgatba@oinBounad [, &t =CHef drblrebarEd P20 thie vBRbue B-
hour s or- undestegs mgssmd@vMonm hetal tlangy efiw Wheess-Sghorbengre} alflithy: R's1§05) eed Pat¢hegte st al
of 8-24 holr é”’b' Bneratngt WF'&%E ‘FPs”b‘ﬂ n fo h@“ é %Pds ThetpM'é”%ed'«%g
chain_acyl gr"’oasﬁ £ e, 13 pe e gggméau:ﬁae. o LIt o

and/ or pr essUT ejnths tash &f H € dd Mel tr'a )rmé hificatisn &¥ th s ieleRf .ylmcrl tnokeSracile
qui t e unexpeereetediiyad cdmhemulire&owzblno@m many highly sensitive functional

centers cagf w tﬁfﬁﬁr‘i'ddf?*vepfhwwﬁf%m'dw iby Agidifieagiens gre "P@'P" retoarganicgfolverta which

hi ghl'y hi nderfe Eﬁto ize E}b tb hfy @E@:c?dtrnﬁaz\'r%:‘sg % Isg?fﬁg @héas ;%a;:rf:eb ar(fu?l??g:
the yields hi & QP d he Saponifica
of the 8'- ester $hd‘3&::ﬂsum uvr,qnemtéckh dvéh agamprzwea diégbgted By EABPI 4B tni LOS. Hat’énm,ﬁm

20 hours tesgi vtattﬁeeﬂac}onéﬁ'rrml%beseQcoholsere(ﬂ$3o:56®nirm F@@owjpdUndn Tavke | 6 ardf)repaged as
known as M.- ZB8APS fefeiovind PIFPErMS et al . in U S. Patent 3,983,140. The

products are g %& e de By agl digh (bPaE (P&l ACHhAR, Wirt D 607 GAPL & SRLYRIES
whi ch provi deﬁé:’?h )1y SR YA(RIC) it Elrsn'f 2 'Qr’l: f 85V, (R xcﬂ)&
trihydroxysaci ds noadreloes.o gal(eec;ts@mdedf hy—b@auu IRQ=Catt, )@t am @nsné mitriof) SiCLi@H.HAO in

an appropri at6é0 or amirec wapitivrethat reflus linges a m@rpmnenmheb%ﬁqz@ﬁ@urISnThaneaatpypamlams/vas

hi
Formoer “of TS S e e

the tri hyd[?@)%hﬂuﬂ&i dss fierddl anurtge Jiee ms&h@@ iPbacth & § IQ&E@BIB/ fekiB@S Thilhesidue was
al ternate synlisagidadCinr2ottve of widene aﬁiﬂ)hmeﬂnaiSef[Leruh}ierca)mpbmeslea;modweerstfepa hafrs with

hydr ol ysi s ofcoftiape SSF'E?" 'ePP watey t@ié‘é"@?"ﬁlﬁ@@h'ﬁéﬁ"eﬁﬁp?)féi'q % ?ft?t‘l%ﬁ‘e
of [ort] unddpde DS R BT otk e COTSHar - Iorcints S e dr e o

ri c
of [err] tgp %dﬁl%lf p@ st%FeElre&iﬁpr@Mﬂgath of bﬁt%nroeﬁﬁtrﬂa%uaﬁgﬂm&w EHisride
Preparation aé glGé)Wﬁlﬁslmdférs @&(p §28—131° (vacuum); NMR (CDCl,) & 0.87 (d, 3, J=7Hz, CH,), 1.16 {(d, 3, J=7Hz,
CHa,), 2.64 (m, 2, pyran C,H’s), 4.27 (brm, 1, naphthalene CgH), 4.37 (m, |, pyran C4H), 4.71 (m, |, pyran CgH),
5.56 (m, |, naphthalene CsH), 5.79 (dd, |, J=6,10 Hz, naphthalene C;H), 6.03 (d, |, J=10 Hz, naphthalene C,H);
) IR (CHCI;) 3400 {OH), 1725 (C=0), 1240, 1120, 1080 cm™".
- 45 Anal. Calcd for Cy5H,50,4.0.1C,H,C! C, 70.67; H, 8.84. Found: C, 70.77; H, 8.75.

Alternative preparation of 6(R) - [2 - [8'(S) - hydroxy - 2'(S},6’(R) - dimethyl - 1',2",6°,7°,8',8'a(R) - hexa-
hydronaphthyl - 1°(S)jethyl] - 4(R) - hydroxy - 3,4,5,6 - tetrahydro - 2H - pyran - 2 - one, IV, (R'=CH,)
A suspension of 188 mg (0.463 mmol) of MK—803 (lll,, R"=CH,) in 8 ml {5 mmol) of aqueous 1N LiOH
50 solution is shaken for 12 hours at 135° in a 30 mi stainless steel pressure vessel. The cooled reaction
mixture is acidified with 1M H,PO, and extracted with ethyi acetate. The ethyl acetate solution is dried
{MgSQ,) and filtered and the solvent is evaporated. The residue is dissolved in 20 ml of toluene which is
heated to reflux for 4 hours in a.Dean-Stark apparatus to effect relactonization. Evaporation of the toluene
gives the title compound.
55
Preparation of alcohols IV, (R’=H} and IV, IV,, IV, and IV, (R’=H or CH,)
Following essentially either procedure described above but substituting an equivalent: amount of. :

esters lll, (R"=H) or lll,, N, Uy, or Ny (R'=H or CH;), for Ill, {(R'=CH,) used therein the correspondmg g

alcohols |V (R'=H), Wy, IV,, IV, and IV, (R'=H or CH,) are respectively obtained, = = -

60 We have found that the 8’-hydroxy compounds of Structuré1V can béatylated to give a-new class of 8---'--'~ T
acyloxy compounds of the structure defined by Formulas | and Il and- the defmltlons thereunder ‘Lhese new il

compounds are inhibitors of cholesterol synthesis in vivo. O NI RN L L FLELF L SRR
The absolute configuration of these compounds is known from X-ray dlffracnon Table r prov;dés &

convenient tabulation of these structures and their stereochemical relationship.-The-referencenumeralsto ==
65 the various compounds, including those of the various series of- polyhydronaphthyl structures; remain the: .. . =
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The starting materials, the 8 a-hydroxy conpounds [err] (R =[err]) are
prepared fromthe various 8 - esters descri bed by Monaghan et -al ([err], ,

R :[err]) Al bers-Schonberg et al ([err], R =[err]) and Patchett et al 15 .
([err], R=[err]) by heatlngthemvvlthI|th|umhydrOX|de solution for N
ext ended periods. The pyranone ring reddi033 dp¥hs but the renoval of the

si de chain acyl,eqsBLhohiShdi®bpelifcihibng 4 ERGh Gtba. Jﬁﬁaﬂﬁ@é&é}'&,mﬁic@f oPIhRRBARA
and/ or pr essudo@talie Sdve®d &etb&eaﬁrau RAbhtdrH) 8F S reRtVEREPRREIGe kc6nfiglrSTondeih e Ubymmdirid daers
case of the Goapdmpiztes n['éabte]l Mdre siifidalhe f aperii (R1=Cait)i tbeCarh, ihdndd, Bfetoeslemrstmrsfor
much nore fach gbsp 'I“Gc,cé@f jons@racPmipd (B 1'6h 2 (). & FhBHSI20d Bpify B S Zhn, C. ingigand V.

8' - hydr oxy %or dﬂﬁ%l"‘é’g%ﬂ‘é‘ FRdrat%ed B (B89 fi cation and extraction with
organl c solvents which provides the hydroxy aC| d porm in which the

pyranone ring is still opened. Thesed hykR s are rel actoni zed by
heating a solution of the acid in anﬁapprop |at organi ¢ sol vent such as
benzene ort'dl uene in an apparatus &tl ng gontinuous separation of the
wat er formed. The Conpound [err] H),|§ Labwn as M.- 236A as reported by

Endo et al in U S. Patent 3,983,140. 25 In their lactone form these
al cohol s are the conpounds of Fornul a[ %%} did e | and are prepared as
described i’A the foll ow ng preparatioR / ration of 6(R) - [2 - (8 (S

- hydroxy - 2'(S),6' (R - dinethyk.«"1',2',6,7,8,8 a(R - hexahydro-
naphthyl - 1'(S)) - ethyl] - 4(R) - hydroxy - (3(&51-@- tetrahydro - 2H -
pyran - 2 - one, 1V, (R =CH3) 30 A mxture of 8.0 g. (19.78 muol e) of

MK- 803 ([ere], Rsisi reitqaie?mamon&tﬂﬂl e("b@t‘!w%cmmdte Jis hgte the @helsPaBal onieB@®n1of grodps

water was sti ‘Fiﬁﬂc ’fat'eﬁaé ngey é'Fe' ol ?t'? z%?%‘épff?{%“ e”S’BTP!EW{rEdeSTFH ton
react i on i xt L éﬁzzwoadi ﬁat:ré P LT e phs i
concentrat ed hyaicaeh %lan"o@-SHe ae,m xﬁemyem\g@fsats emae?st.metd A8 as
250-m por tz5 onpicet |rerb&I’I,gﬁm'I€baIdP@s®®g’rhhd’med extracts were Washed
succcessively with three 200-m portions of water and then 200 m of
saturated brine. After drying over MgSO™, this organic 35 solution was
filtered and the sol vent evaporated in vacuo to give an oily residue. This
resi due wasodi ssolved in 200 m of toluene and heated at reflux under a
nitrogen atnosphere for 2 hours with continuous separation of water to
effect relactonization. Evaporation of the toluene and trituration of the
residue with hexane gave 5.15 g (81% of the title conpound [err]
(R =[err]) s;as a white solid which did not require further purification. 40
An anal ytical sanple was prepared by recrystallization of a portion of this
material frombutyl chloride to give white clusters: mp. 128-131 (vacuun);
NVR ([err]) [err] 0.87 (d, 3, J=7Hz, CH3), 1.16 (d, 3, J=7Hz, CH3), 2.64
(m 2, pyrag C3H s), 4.27 (brm 1, naphthalene C8H), 4.37 (m |, pyran
[err]), 4.71 (m |, pyran [err]), 5.56 (m |, naphthalene [err]), 5.79 (dd,
|, J=6,10 Hz, naphthalene [err]), 6.03 (d, I, J=10 Hz, naphthalene C4H); IR
([err]) 3400 (OH), 1725 (C=O, 1240, 1120, 1080 [err]. 45 Anal . Cal cd
for [err] Gz 70.67; H, 8.84. Found: C, 70.77; H 8.75. Aternative
preparation of 6(R) - [2 - [8(S) - hydroxy - 2'(S),6' (R - dinethyl -
,2',6",7 ,8 ,8 a(R) - hexa- hydronaphthyl - 1'(S)]ethyl] - 4(R) - hydroxy
- 3 4 5, 6 - tetrahydro - 2H - pyran - 2 - one, [err] (R =[err])
suspension 9f 188 ng (0.463 mmol) of MK-803 ([err], R =[err]) in5mnm (5
nmol ) of aqueous 1 N Li OH 50 solution is shaken for 12 hours at [err] in a
30 m stainless steel pressure vessel. The cooled reaction mxture is
acidified with 1M [err] and extracted with ethyl acetate. The ethyl acetate
sol ution i55 dried [err] and filtered and the solvent is evaporated. The
residue is di ssolved in 20 nl of toluene which is heated to reflux for 4
hours in a Dean-Stark apparatus to effect relactonization. Evaporation of
the toluene gives the title conpound. 55 Preparation of alcohols [err]
(R:=H) and [err], and [err] (R =H or [err]) Follow ng essentially either
pr ocedur e scri bed above but substituting an equicval ent anmount of- esters
[err] (R=H) or [err] or [err] (R=Hor [err]), for [err] (R=[err]) used
t herein the correspondi ng

65
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al cohols [err] (R=H), [err] and [err] (R =H or [err]) are respectively

obt ai ned. 60 We have found that the 8' -hydroxy conpounds of Structure
|V can be acylated to give a new class of 8 acyl oxy conmpounds of the '
structure defined by Formulas | and 110a883t888definitions thereunder. ¢
These new conpounds are inhibitors of chg}l\gséﬁrol synthesis in vivo. The ... ~
absol ute configuration of these conpound % known from X-ray diffraction.
Table | provides a convenpgntoieduNmt oo INVEasEos taNactisias and thei r
stereochem cal relationship. The réTEREhBELAUANSRHPs to 65 the various
conpounds, i ncl udi ng thog_% of gzfarious series of p,glgtz:nmht hyl
structures, remain the 1 0 033 538 sane throughout these O§_pecifi cations
and are so used. Each &f the Ors [err] (R’:[errﬁ), of 'S | nvention
contai ns seven or eightl chiral !centers. The rel atdaceocand absol ut e
configuration of these asyhMmgtijc centers is as depigtedfisHiTable I. Mre
specifically, for ester Je (B 5,[,3err]), t he Cahn, Awgetd el 0g
designations for the al onfigurations are 4 , 1'(S), 2'(9),
6'(R), 8 (S) and 8a' (R “8~ Cahn, C. Ingold and V=5 Ffel og, Angew.
Chem Int. Ed., 5, 885 (1966)1. [err] 10 20 RAs is indicated in the
formulas [err], all of these conpounds have the sane spatial_ orientation of
groups at each chiral carbon at®m and therefore belong to t fe°sane
stereochem cal series. The RS desiggation for each center may nog, be
identical to that found ford [err] (R =[err]) hec t he
details of the sequence r@l es ysedifor determ ning that desijgnagyion. In the
two esters [err] angd.errg whic Qve an additional chiral canfon at om not
present in esterCHg rr]\,C:(hEJh drogen atomat 4a' is indde,down (or [err])
orientation as 25°dgp¥Ctted i abHe |, giving a trans rihdgjpnstion. 30 35
40 45 50 55 60 65 D 033 &~k . S TEENE] ON AND
THEI R STEREO RELATI ONSHI H $TER EM STRY OF THE

Series Doubl e Bond t Structyre™d X
and Z R'[err] R’
g Wa—e
R’=H or CH3
STEREQOCHEMISTRY OF THE HYDRONAPHTHYL SERIES
Series ' Double Bonds Present Structure
a X and Z w
R’ “"

R'”
d z m
R’ '
H
e : RI -’ H
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b - | X [err] c Y

[err] d Z [err] e D~
None [err] 12 POI?%%SS? 8 The 8' -acyl oxy corrpounds'\o'f y
this invention are useful as antihyperc esterolem c agents for the

treat ment of afhedesdbercospeindhyieislinvesion areausdful a*atlmpsea@qulﬂmh@mrﬁsfor the
They nmay be tedimient %ftaé\e@ed%w%ﬁ p etﬂperwarwmﬁlaqaﬁ in frmaRe Theyrmaver aamtﬁ‘ “Y
tablet, an "ﬁl"?ﬁh%'ﬁ % B égf}: ol 54@ ?nf’{ﬁiaéat% A &d@%&‘ c%s'

use the ora R patlh, aaeda\ﬂaaasegtfo frod Gbout EWG rta 360 mg
body wei ght (aﬂ‘édzrdbtyhelto 00 D Bidért ih @R dBfouhum’EéH cp:aée eugha poéautnardae fayorahOsapgediaar

adults is wreddimd.a range of from about 2 to 2000 referably 10 to

100 ng) gl Ven ITlﬁ’tpro Ayve lé\d@?’fetnlu.%wena?r\ﬂlseérgy ed'san/gerngl- orlulr\rllI );/?E /Il?;tj y anusaastzg
appl i ed agr ;nrhsir‘mn e rruq;mé"rﬁqi ik il méo\sen nmd O AN (oAl agents,
anti -funga e drrl u&ﬁ‘ymg]é entS ¥ BB .ass..tc 8Y/aqiBals Bthanss sbeyéawatjméd SlthehidHss 10 f

Peni ci | | i um temrotecdsiper gi | | us ni ger, C adosporium sp., Cochli obol us

m yabeanus andT*_l@PfP@IFWPhPHb%mﬁ%wﬁs@ifﬁbdweﬂ‘i% is geseribpthindtow hesti4 | es they are
adm xed wi 4 h suitable forrmulati ng agents, powders, emnulsifying agents or

sol vents diich as aqueous et hanol and SPO¥y8EEBF Alusted on the plants to be
protected. The preparation of the conpounds of this invention is described
in Flow Sheet A. FLOVNSHEET A [err] 20 55 Definitions X, Y, Z, Rand R as
defined in specification and series a-e as deque Bsin Tabl ed. Reactions 60

1) Lithiuffhydroxide, heat, acidify and | act o | z Ii J

t-Butyl di methyl chl orsilane agg im dazol ent} tenperatures in
an inert atnosphere. 3)|nTr h-é@@: CI4 di am nopyridine in
pyridi ne solution prefer ] y under |nert at rmsphe . Jreatnment with -
RCOOH and®N, N - di cycl ohexyl cgrbodiini de and 4- pyrroiﬁl UH)pyrl dine in 65

di chl or onet hane, preferabl y—u-nel-er ‘chlenert at mosphecy CH:Q 033 538 5)
Three equivalents of tetrabutylanmoni um fluoride @ equl val ents of
acetic acid per equivalent of ester in THF, pref P an inert

at nospher &2 6) Aqueous al kali followed by carfe'f ul acidification with dilute
acid. 7) See Reactions and Reagents and Fl ow Sheet for synt hesis of [err]

35 "
CHg H3

CH —C—Sr—O
3 - ’C(
40 CHg CHg .(____r

50

55
Definitions

X, Y, Z, R and R’ as defined in specification and series a-e as deflned in. Tablel =
- . Reactions - . _ _
: -60 - 1} Lithium hydroxide, heat, acidify and lactonize: - - - - %7 : - L s

' atmosphere

2} t-Butyidimethylchlorsilane and imidazole in DMF at amblent temperatures in an-inert atmosphere ERNEIE
3) Treatment with RCOC| and 4- drmethylamlnopyrldme in pyndme solutron preferably under-inert - -

4) Treatment with RCOOH and NN’ dlcyclohexylcarbodnmrde and 4pyrrohdmopyr;dme in.

65 dichloromethane, preferably under an inert atmosphere. IToziLnlaTomertLng ooeorin

13



5 In the novel process of this invention the 4-hydroxyl on the

pyranone ring, of alcohols [err] is first protected with a -
t-butyldinmethylsilyl group by reaction wth I.B_,-F?%tjtyl di met hyl chl orosilane in i . |
an inert atnosphere at anbient terrperatq.lm he presence of an acid N
acceptor such as)thrdedquleatsloftepdbOtyiaththohile fR6MIeRRd B0k aliCHE™ & adedt dcid.perldiivalent

8- hydr oxyl omfbhelpdiﬂiﬁlln abfveip At imgre atmiosperes t hen acyl ated in one of two

ways. The fi rst6 ﬁém’e?‘*@‘ﬁ‘f'ﬁ%@“a’éhg"%ﬁ i de of the desired

gh
acyl groupdn pft Eﬁciﬂﬁg S e e el et by Py, B2 s
catal yst. _ r@t@&&n |ti¢QnWU byRfRethyiAL JBEY reaE: it B {hPIBRIEH §|IQ b thert
the free aC| wobsphdre aﬁa&iehadma@gthregahmwparaa&eaf aearciaaddepm sleh Ssl.lmfda&ﬂie to provide the
N, N' - di cycl ohrestydtescatdobals Yand Tree iy driaxyd.on thy paidiyfindingpbily lmndismieenasvlfaedo'aoraloyg\to ways.

di chl oronet, .‘BI ot idi @aeg'ylzggt P_?técl'ftﬁlée tm‘Eélfrea ﬁt:lenr lg pI'r nth S%m::'of
Ceroval ot nﬁfmf e T E Serchis el sdned i‘;ﬁm& AR

4 5t

ring is then &abkdi yrQﬁHe,as .usam@u IEI&&oﬁ&Héﬁé h@&ktp‘ioce urd bk ed c@@%’&@rls WM,. The
fluoride and rbooval &gbe siigl eotesingfroae e thealetiydropy of naquvrmaalnenhg Bftheb Tareisd eutsusing
[err], to givbree heuivhieoisrod tetralsiiysmmenty éﬁ'qﬂ}ie affheur eu|velens$ of aselipeasidre} enuivatent of

[ ast 1 eact [ DIFSICE Yo 19 3A1ING s EOPPOUINTE lofe TR B PLIESE™ 1S (B FSEIPY 5757 10 He

process an

e purn
products. The' a%(é acPf PHLRS tHub) K o mes@R 3efh|8¥éiﬁ%béh Rat €_td1ose in which R
in [err] is: 1)1 ®Lf drafhi i 1§ hedliha-braﬂm@ et shabuvial kyl except (S)-2-butyl,
2) [err] cycloalzkgéhpcvz{balkvl 3) [err] alkenyl, 4) [err] [err]-substituted
al kyl, 5) ﬁ‘henyg’ 26 al ray V\,herel n halo is chloro, fluoro, bronmo or
i odo, 7) phenyl 3 i%r’)f’aﬂ‘ “te 8) substituted phenyl-[err] alkyl in

whi ch the subst smwataen»swh@mhaustscchnoa:sﬂddrmrdano &tdaer o, brono, or iodo,

[err] alkyl or pesnedyl-al kaxy. 1t is preferred that R be [err]. Preferred
definitiong® of R SUBﬁﬂeﬂed[Déf—r‘rV] Cistaliyl igirbicicthapupstitheoyis halgGuch as figase, chlotgr Repromediodo.
chai n al kyl :Lfel)r h;EﬂtXe [err] cycloal kyl, [err] alkenyl in which
the unsaturati op,eke%eglgiﬁnt, BnCHR Hgation with the carbonyl, especially [err]
branched chai n a]_kwtaiggxampt au@s& 2-butyl. Preferred species are those
wherein R % 1, Sts-dlb@arhl}ddpha)rpylkviexceﬂt-(ﬁuhgutw1 nmet hyl propyl And it is 35
especially pref Ey-r oé’MC’?al‘i‘a't none of X or I s a doubl e bond. npounds

[err] can be hy@?‘ﬁ’l ﬁem%fﬁal ‘g? %5 ?ﬁt ng%’“wt@lﬂ?}ecl"f’?@“‘geﬁs??agyuch as
her |

the sodi um sal t pife ey $e Hesd £1.9ktnPBReR M LanyRt Rfhy l. And it
phar maceut B&&Hsb@éna&&rﬁﬁ)@f{éhﬁﬁha noad 6fON'S, afzfloa dﬁ:bﬁ;aaloﬁcﬁ of those cati gr??pyCaPeflulls

acidification oﬁommnsﬂl-t sandk hydrelgzed fyigh W@Hsowyasa@ptjsox[lw th}: Swhlswh as tbvewctlurm @lt

Sorbrunds | oraleaRic &C.g{m’gm &gp’w {@[ S e oﬁg:

di met hyl armmqm;ananroraﬁ.ei ms mar@@rm%pm@dbmp&ﬂtngre&ea of
Conpounds [ ercro}npmhncsm.-am-oh éas‘n"fmnaa pat bf tiai$ menSn i nvention. The

phar maceut i cal | gheaz‘@ c&mc@'vs:aqepfsb'afsa'tsmf iy invesken oeludertbrsadermenoe digraeech as

assi calgi nu n m t i jum as well as
fr om cat I ons tsg sal g@}r *FE ﬁ?ts%lghgai‘;u mo@!aﬂm ﬁi{i‘\ﬂla f wlﬁfﬁ T ?:taarn?“g sin inine,
MAgnesi Um «ZidiGenmad dnsideATNe r@gmwam ek uoraéro SRl Rmire! E0ea O

am nes such aﬁn&rﬁh’mﬂﬁlanﬁ{ehy €l londBe Ry (-2- Nrml 1" gi- rHélWlbdﬁﬁmld 36‘66 ne dlethylamme-
argini ne, 45 rirerdzinkiang trisththdrbxvmethygnihontitisenzy | et hyl enedi ami ne,

chl or opr ocai ne, di ethanol am ne, procai n% N— benzyl phenet hyl am ne, 1

- p-chlor obgng@ 47 PYr§0) 5 8 NGathyigr %AanSWJxOy 4h)mdﬂ#&£ul €4 2 81788 Rl Th B hyaro-
pi perazi ne, afphthyii-3(BYy ey mﬂh)h ARy NQERNaARRnydeX aaP|-@yrhn -2 - one
Step A: Preparation of 6(R) - [2 - {8'(S) - hydroxy - 2/(S} - 6'(R) - dimethyl - 1',2',6',7°,8',8’a(R) - hexa-
hydronaphthyl - 1’{S))ethyl] - 4(R) (dimethyl -tert - butylsilyloxy) - 3,4,5,6 -tetrahydro - 2H - pyran -
2 -one, V, (R'=CHy)
55 - A mixture of the alcohol IV, (R'=CH,) (18.3 g, 57.1 mmol), 21.5 g {142.8 mmol) of tert-butyldimethyl-
chlorosilane and 19.4 g {285.6 mmol) of imidazole in 200 ml of N,N-dimethylformamide was stirred at 20°
under a nitrogen atmosphere for 18 hours. The reaction mixture was then diluted with 1500 ml of ether and .
washed successively with water, 2% aqueous hydrochloric acid, water and saturated sodium bicarbonate. . .-
. ~The ether solution was dried over MgSQ,, filtered and reduced to a voiume.of 1.L. After.addition.of 600 mi  ..._,
60 of hexane, the volume was reduced to 600 mi on a steam- bath: The product -crystallized -at.room... _. ..
temperature; after isolation and air drying this provided 13.7 g of a white.cottony solid. The.mother hquors- ey
" “were reduced to 250 mi and a second ¢rop of crystals was isolated after this solutmn stood at 0° overnight..
The combined yield was 17.13 g (69%) of the title compound as a white.cottany salid: mp. 142—-444° -{(vac);. .
NMR (CDCl,) 8 0.10 (s, 6, {CH4),Si), 0.90 (s, 9, (CH4),CSi), 1.19 {d, 3, J=7Hz, CH,), 2.8 (d, 2, J= 4Hz, pyran
65 C;H's), 4.3 im, 2, pyran C,H and naphthalene CgH) 4.70 (m, |, pyran. C,H) 5. 57 {m, t, naphthalene CsH), 5.58.
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50[ 6(R) - [2 - (8 (S) - 2", 2" - dinethyl propanoyl oxy - 2'(S),6 (R -
dipethyl - 1 ',2',6',7 ,8 ,8 a(R - hexahydro- naphthyl -1'(S)) - ethyl]

4({R) - hydroxy - 3,4,5 6 - tetrahydro - yran - - one Step A o
Prlepar ati on of 6(R) - [2 - (8(S) - rﬁr&:‘l@(ﬁade (S - 6 (R - dinethyl \\"
1 ! 2,6, 7 § hm%?%ﬁe CW%rOQr@pULMz naptﬁh&eﬁkhﬁi)hyl 1 - 4R -

(di et hyl - ter,;/ Ca| ng[,qa 5io% 6p.08, H3944 Bound: C,t6oUE; &hydso - 2H - pyran - 2 -
ore, Va(R’—[err]) 55 A m xture of the al cohol [err]

57. Step| @Z]Q‘ of BiRY-) (2 of BHYY oyl fedimet yI 3
19. 4 g ( 51 8. W[;ge [ ﬂia@gm%@/tth %@)eg’%‘ (QT\‘W%EQF Obu?#srl @%g -
s{irred at ¢ AAY pg &(1@'8Hn€2§1%ﬁhél£l£6h8|ﬂh@f BCl-faﬂFoniliﬁeﬂWbHdQOO ﬂ;befd:cﬁr&éth\}'lﬂ'ﬁino

m{ xt ure vvaspyhbuasndholmrtoeﬁlernb lvad EddRdnd o°aindetatnitrogematmasrbibre dT osthis stirssli splatign ‘Wft h
wht er, 2% aqmm&;mﬁyasmém mmpktofa:ma@yl cmamc@rovemams'ate&ﬂ Be 'ééF“Q'bZi‘ﬂ#ﬁ was stirred at 0
Al

ith 7 d

bf car bona{f’e“°”f‘l“l‘][e?’"\é’tt opifde |thew aj':fc P’;L ﬁ 'ﬁeéo "ﬁfngfed"

tp a vol uneg “% tﬁi m@@a F<iter e e
reduced to T nmacmmamo & bicHlB 8 he: T ucrcngr:ﬁetﬂds (s, BetHg{CCOONR.57 (d, 2,
t Enper at ur ej=4aik.tpgran iCg-0d),at32am, |agyehndsH), 4183(mnigpyrdm GH Bwﬁmedaprwam'ﬁfcmﬂ 544 (m, I,
W

S

‘'saturate
I e et

hite. coftmm hslatq(asH)Wé(%t Ple‘? 1PHz Lﬂﬁr‘@a'e%'@

econd crop_. a,o"[ﬂ",:‘(l e g;‘,??; angef‘ fﬁf Eﬁu‘ﬁ ﬁuﬁa@lhgﬁroﬁ 6586 R—COC!

overni ght . JfEes aere Mér@la Welsred (RAZH])Ialsh @esAPEAOKTEbIAS a
ite cottony solid: [err]-(vac) NI\/R[err] [err] 0.10 (s, 6, (CH3)2Si),

90 (s, 2, (CHS)SCSl), 1 19 (d 3 J 7Hz, [err]), 2.58 (d, 2, J=4Hz, pyran
6' C3Hs), 4.3 (m 2, pyran C4H and nap]q,{é]_aé @ne [err]) 4.70 (m I, pyran
[Err]), 5.57 (m 1, naphthalene [err]), 5.58 14 0 033 538 (dd, 1,

JF6, 10Hz, napht hal e C3H), 6.03 (d, I, J=lIOHz, naphthal ene C4H). Anal.
lcd. fas [err]: ,069 08, H 9.74. Found: C, 69\fRicodi, 383 Step B
epar ati on of Gﬁ? [2 - (8 (S) - 2" 2" - dinmethylpropanoyl oxy -
(S),6'(R) - dinethyl - 5 1',2',6 7 , 8,8 a(R) - hexahydr onapht hyl -

(S))ethyl] - 4(R -~di "" - tert - ¥ Xlox 3,4,5,6 -
trahydrg - 2H - p 2 - one, [err] (%’ e %ﬁ;a,}hczp of 6.0 g (13.8
| ) of the al cohe r] (R=[err]) fromStepAan

di et hyl am no- pyridl ne in 50 mM of pyridine was cooled to [err] under a
trogen atmosphere. To this stirred solution was added 6.8 nl (6.65 g,

.2 ol y; of pi g 9&5' chloride over 15 m nuass,cH. 2r_)eacti on m xture was
|rred at 0 10 for I?hour and then at [err] for days. The reaction
xture was diluted with 750 m of ether and washed with 2% aqueous
drochloric acid until Phe wash was acidic and then with saturated NaHCO3
lution. After dryin NgSO4 the solution was filtered and evaporated

give 781 g otH tIe Ozonpound as a |- Gf=0rasgd! ot NVR [err] 6
09 (s, 6(CHS)28|§ (s, 9, (CH3)3CSi)1.214d,281f,&;CHy estest r], 2.57 (d, 2,
=4Hz, pyran C3H s), 4 3? (m 1|, pyran [err]), t4aps«(m |, pyran [err]),
-34 (rn 5 napht hal ene [err]), 5.54 (m |, 15 naphthal ene ([err]), 5.78
id, |, J %6, 10Hz(cHRIgpheHTOgRe C3H), 6. 03 (WE(d.8,JBHk.CHlly)oGiapht hal ene CAH) .
Tploylngthe progh ubstantially as d le 1, Step B,
it —substituting To# 2@%%5% val oyl chlori deeﬁgaed ?9%5%(2}459(8?; equi nol ecul ar
mount of _the aci@Hy®Hp9d%e of structure R-TBOI3, HB5%FH AN g~ Tabl e |1,
here are®prepared the esters of structure [err] (R =CH3) al so descrlbed in

able 11. TABLE |1 .25 ‘[err] 7.10(t, 2, J=8Hz, p- FPh-) 30
ﬁé_cog‘ * fg)z am%n”a CH3 ester

?}uéeng %r the

Amqﬂmcmﬁmu

&
=4

55

CHg(CHy)gCOo—
CHo=CH—-COo—
GF3 (CHp)CO;

65
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1.21(d,J=7Hz, a-CH3 ester) Total 3H [err]

0.83(d, 6,J=6Hz,[err] CH) (CH3)2CHC02- 1
.13(d, 6, J=6Hz[err]CH) [err] 0.95(t, 3,J=7Hz, [err]
[err] : 8..§§32595 (m 15, Adamantyl) 55 [err],
60 [err] [err] [err] 65 15 033 538 TABLE Il (Continued) 0 5 -
[err] TABLE H (Pentinjed) 0 4-lerr]
2,4-Terr] [err] 15 4 [err] [err] 20 [err] [err] 25 [err] 30
[err] 35 [qrr] 40 [err] [err] 50 Step C. Preparation of
6(R)-[2-(85(S) 2" C-di met hyl pr opanoyl oxy-2' (S), NMRPCHi Akt hyl -

, 2,6, 7", 55y dronraphthy—1

(S))ethyl} 4(R) E -3,4,5,6-tetrahydro-2H pyran-2-one, [err] (R =CH3)
To a sol ution of 1 (31.7 mol ) of [err] and 2.4 m (2.5 g, 42.3 mol)
of acetic acid. |n4'5@‘ &8zt et rahydrof uran was added 7.81 g (13.8 mmol) of
the silyl ether ]:éﬁ rr]) fromStep Bin 50 m tetrahydrofuran.
This m xture vvas tr% [err] under a nitrogen atnosphere for 18 hours.

The reaction mxta res(om@scmzl-ut ed with 700 M of ether and washed
successivelsy with 2"/%3?* gﬁ&bs hydrochl oric acid, 60 water and saturated
aqueous NaHCGOB. The 4 2ol ution was dried [err] and filtered.
Evaporati on of the4sei6@|gd:Hécetz-t 6.45 g of an off-white solid. This.
material was crystalll ngcg}z Lom 100 M of butyl chloride and the isol ated
crystals wgre dri &°'gs" §°01 mmfor four hours to give 4.0q9.(72% of the

title conpound 8S 4—FCgH,(CH,),C0,~

25 CFq

CHZCH—CH O~

30 CHa \__/CO -
/_..

CHy
co, -

CHy 2
40 CH‘3 (CHz)sccz—
45

cH 4

3 N
W CH;

50

Step C:
Preparation of 6(R)-[2-(8'({S)-2'*,2''-dimethy!propanoyloxy-2'(S),6'(R)-dimethyl-1',2’,6",7°,8",8'a{R)-hexa-
§5 hydronaphthyl-1'{S)lethyl}-4(R)-hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-one, |, (R’ =CHjy) o .
To a solution of 10.0 g (31.7 mmo!} of Bu,N"F~.3H,0 and 2.4 m! (2.5 g, 42.3 mmot} of acetic acid.in50 . -
mi of tetrahydrofuran was added 7.81 g (13.8 mmol) of the silyt ether. VI, (R,=CH,) from Step B in 50 mi -
. tetrahydrofuran. This mixture was stirred at 20° under a nitrogen atmosphege_f.o_r'w ‘hours. The reaction .. ..
- mixture. was diluted with 700 ml of ether and washed successively-with 2% aqueous hydroéhloric acid, ’ o
60 water and saturated agueous NaHCO,. The arganic solution was dried (MgS0,) and fiitered. Evaporation of .. ...
- the solvent left 6.45 g of an off-white solid. This-material-was crystallized.from.100. ml of buty); chleride a_nd..-:.
the isolated crystals were dried at 35°/0.01 mm for four hours to give 4.0 g [72%).of the title compound as’ - .
. .nearly white needles: mp 167.5—170.5° {vac); NMR (CDCl;) & 0.88. (d 3, J-?Hz, CHg_) 1.08(d, 3, J=7Hz, .. . g
CH,), 1.19 (s, 9, (CH,),C), 2.67 (d, 2, J=4Hz, pyran CsH’s), 4.39 (m, 1, pyran-C,H), 4.65 {m, 1,/pyran C¢H}, 5. 36;“ .
65 (m, 1, naphthaiene C4H) 5.55 (m, 1, naphthalene CsH), 5.80 {dd, 1, J=8, 10Hz, naphthalene.CsH}: 6.04 {d, T
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nearly white needl es:
1.08 (d, 3, J=7Hz,

[err]),

napht hal ene [7'f
HPLC (4.6 nm'"™X

I’et ention tine émﬂlo{}ﬂwéqtheﬂa dureGﬁéx@
C, i71.40; H, dhedBom

(R

Fornul a

[edr]

(vac) 25 [err]
126- 128 305
144-147 [err]
[err]

[err]

[err] [err],s55

30
35
40
45
50
55
60

65

=CH3) used therein,

[err]),

4. 39 (n11 pyran [err]),
napht hal ene [err])

np [err] (vac);
1.19(s, 9,

hthalene

NVR [err]
[err],

[err]),

0.88 (d, 3, J=7Hz,[err]),
2.67 (d, 2, J=4Hz, pyran

4. 65 @nmag gggan [err]),5.36 65 (m 1,
5. 80 (dd,

1, J=6, 10Hz,

~

o~
N

nap@thelg %&H_ﬁ_ HPEL% .6 mm). >0%63cm mﬂjafe«ﬂzw%n%pﬁrﬁp%UWénq émU]'mn)

;d d9, Bf

RCOZ=  139-148 20 [

ormJIa

G, 8.9P B85 00 7ORRNOk frexane,
leh Wtep Cﬁﬁtftlubsﬁutlnz;fter% 2,2 im&nyidtropdh Q\Hm-snyl
fovpd G KIMGCH;Nesep me&dw @uindoldextamgoioenthof thBtoerer €sterdfistructure Vi,
substi t uti ng (R'GiCHy fescobep inTatietiperp arg prenergd B gsters phptrudgirek [Rer CHb Agsotihed i Teple !l
? an equi nol ecul ar ampbunt of the other esters of
strjucture [err] (R CH3) described in Table |
esters of séructure [err] (R CH3)

4 m/mn)

there are prepared the
descFﬁBbE'Nn Table II1.

TABLE 111 [err]

MPC9. 5-120. 5

[err]

CH ' 2
3

/15\5(31:58 45

[err]

: .CO,—

(CHg ,CHCH,C O~
CHg (CHY 300 o

Z , COZ-

CHg (CHy)gCO,—
CgH11COo~
CHy=CH—COy—
CF3(CH,)2C0p—
CgH5CO,—
4-CICgH,COy—
2,4~F, CgH,CO,—
CgHs(CH,)5CO,—
4—FCgH,CH,CO~
gHaCHCOp~
4-C1CgH,CH,CO,—

2’4—FZC

[err]

153- 15 ﬁég%) 40

CogH3a1FOs

C24H3605
CoaH3 05
Ca4H360s

Cg4Hgg05.0.1C4Hg

C30H4205.0.05CgH o

17

[ er ribo—14s
[err]
[err] [err] [err] 50

[err] [err] 60 [err] [err] 65

[err]
[err] 17

119.5~120.5
(vac)

126—-128

144—147

153156
(vac)

155—158



e

St

0 033 538 TABLE Il (Continued) [err] Formul a
MP([err]) [err] 10 20 30 Exanple 2 ;
6(R)-[2-(8" (S)-phenyl acetoxy-2' (S),6'(R-dinethyl-1",2",6',7",8", 8a ST
(R) - hexahydronapht hyl -1 ' (S))ethyl]- 4-QF933 538 N
hydr oxy- 3, 4, 5, 6- tetrahydro 2H pyr an- 2 ‘%??Fdﬁ’ Preparat| on of
6(R-[2-(8 (S) phenyl acet oxy-2'(S), 6 %]Ldl rret , 7',8" ,8 a(R) - hex
ahydr onapht hyl - 1Rc©§)-)et hyI] 4( R) di Formula MP(°C)

met hyl -ter{, but ylsHH-o =345 6tetrahydro=2Hpyram2-ome, {err] (R
=CH3) A solution of 434 ng (1.0 nmmol) of the alcohol [err] (R =CH3) from
Exanple 1, Step A 2p4°‘ mg (1.5 mmol ) 40 of phenyl acetic acid, and 309 ng
(1.5 nmmol ) of N, NcrglewyaH gbexyl carbodiimde in 10 nl of dichloronet hane was
treated vvi;oh 22 ng (0.15 mml) of 4-pyrrolidinopyridine and stirred at
[err] under a nitrgogen atnosphere. After 3 days the solvent was renoved in
vacuo and the resi pended in 25 mM of ether and filtered.
Evaporation of the fil te gave a viscous oil which was chronat ographed on
a3 x 15 cm colu silica gel (230-400 nesh). Elution (under air
pressure) With ethert h@f.ane (1:1, v:v) gave 460 45 ng (83% of the title
conpound as a Vi scous NVR [err] 0.10 (s, 6, [err]Si), 0.90 (s, 9,
(CH3) 3CSi ), 3.58 (84 2ﬂLEb€H§27 5.34 (m 1, naphthalene [err]), 7.30 (s, 5,
Ph) . Enpl oyi ng the F?rocedure of Exanple 2, Step A, but substituting for the
phenyl acetf% acid &E}% re| n, an equi mol ecul ar anount of the or gani c
acids of structure aescrl bed in Table IV there are produced the
esters of structure [err] (R =CH3) al so described in Table IV. 50 TABLE |V

55 [err] 2~ NVR(CDC 13, 8)
[err] 25 />/ 0.78-1".02(m 4, cycl opropane) 60 65

[err] CHy “NeH 1.04(d, 3,J=7Hz,[err]) 18 0 033 538 TABLE
|V (Continued) [err] ™ 3 NMVR( CDC 13 8)
[err] 1.83(s. 3 [err]=0C)

2.17(d, 3, J22Hz, [err]=C) 5.68 (brs,1,C=CH) 1.80 (s,3,[err]=C) [err]
4.86,4.92(s,2,[err]=C) [err] Example 2 0.87(m 3,[err])

6(R)-[2-(8'(S)-phenylacetoxy-2‘(S),6'(R)-dimethyi-1’,2',6’,7',8',8a’' (R)-hexahydronaphthyl-1'(S))ethyl]-4-(R)-
hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-one
35
Step A:
Preparation of 6(R}-[2-(8'(S)-phenylacetoxy-2'({S),6'(R}-dimethyi-1',2’,6',7',8',8'a(R)-hexahydronaphthyl-
1'(S))ethyl]-4(R)-dimethyl-tert-butylsilyloxy)-3,4,5,6-tetrahydro-2H-pyran-2-ane, VI, (R'=CHj,)
A solution of 434 mg (1.0 mmol) of the alcohol V, (R’=CH,) from Example 1, Step A, 204 mg (1.5 mmaoi)
40 of phenylacetic acid, and 309 mg (1.5 mmol) of N,N’-dicyclohexylcarbodiimide in 10 mi of dichloromethane
was treated with 22 mg (0.15 mmol) of 4-pyrrolidinopyridine and stirred at 20° under a nitrogen
atmosphere. After 3 days the solvent was removed /n vacuo and the residue was suspended in 25 ml of
ether and filtered. Evaporation of the filtrate gave a viscous oil which was chromatographed on a 3 x 15
cm. column of silica gel (230—400 mesh). Elution (under air pressure) with ether-hexane (1:1, v:v) gave 460
45 mg (83%]) of the title compound as a viscous oil: NMR (CDCl;} & 0.10 (s, 6, (CH3),Si}, 0.90 (s, 9, (CH,),CSi),
3.58 (s, 2, PhCH,—) 5.34 (m, 1, naphthalene CgH), 7.30 (s, 5, Ph).
Employing the procedure of Example 2, Step A, but substituting for the phenylacetic acid used therein,
. an equimolecular amount of the organic acids of structure R—COOH described in Table 1V there are
produced the esters of structure V1, (R'=CH,) aiso described in Table IV.
50

TABLE IV
0O
|
55 R-C—-0-— NMR(CDCl3, 8)
l>—°°2‘ . - 0.78—1.02(m,4;cyclopropane)” - -
60 _ . T
CF3 . — s
| : .
65 CH3CH—CH2C02‘ . 1 .04(d ,3 ,J=7HZ ,CﬂaCHG Fa )"—-'_' R
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1 .25(m 14,[err]) [err] 19 0 033 538 TABLE IV (Continued) 5

[err] NI\/R(CDC[err]) [err] 30 Step B -~
Prepar ation of 6(R)-[2-(8"(S)-phenyl acet 0X éS) 6' (R) -di et hyl - LS
,2",6',7",8',8" a(R) -hexahydronapht hyl -010 3 53 N

(S))ethyl] 4(R) hydroxy3456tetramé(,102 d_(gd?20ne [err] (R =CH3)
35 ¢ Enpl oying the procedure substantia Iy as described in Exanple 1, Step
C, but substituting Por the propanoyl oxy conpound used therein an equi mol ar
amount of the phen)gl t oxy conpound from Exanpl e ﬁwag‘{:ﬁp , there is

pr obluced the title c ngound m p. 109-112C. Enployin é her esters,
[er,r] (R =CH3) desScribed rn EXxanple 2, Step A, (lable TV) and folTow ng the
progcedure of ExanpCe, %dftiq;nﬁ-, t here are prod¥etCiidteCbst ers of structure

b

[err] (R =CH3) descrl Yn Table V. 40 TABLE.V(d,3042Hz,CH3C=C)
Forlmul a p/ (O 45 [err] 5.68 (brs,1,C=CH~) [err]
1ld-119 50 [err] CHs [err] 110-113 55
[ erir] [err] 113-118 60 [err]
[ erir] 116-119¢n65 [err] [err]
(wax)- 20 0 033 538 % 1.80 (5.3,CH3C=C)
6(R-[2-(8' (S) 2" -dg{t Thyl but yryl oxy- 2.463)926.7,8p--¢h net hyl -

,2',6" T , 8' a(R hexahydr onapht hyl - 1°

(S)) et hyI] 4(R) hydr oxy- 3, 4, 5, 6-t et rahydr o- 2H pyran-2-one 5 Step A

Prepar ati on (—8 (S)-2"-et hyI
- et hyl but yryl oxy 2 %&{Q% ﬁ) dimethyl -1 ', 220 '(m’? CCHZ)% cqi c)) )
GO

hexahydr onapht hyl - 1 CH(CHp

(Syyethyl ]-4(R)-(dimethyl -t eyd, - butyIS|IyI oxy) 3,4,5, 6-tetrahydro-2H pyran-2
- one [err] (R =CH3) 9 Gf 2- et hyl - 2- et hyl' butyryl chloride (20 mmol)
was added to a magn@l] ca ~yCHst|rred solution of 2.17

H 3

i
i

(CH3 )2CHCH2C02—-
(CH3)2CHCO2—
CH3 (CHZ)SCOZ-
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10 g (5 mmol) of alcohol V, (R =CH3) and 74 ng of 4-pyrrolidino pyridine in
20 M of pyridine. This reaction mxture was stirred at [err] under an X
at nosphere of N2 for nine hours. The rqfrcygzﬁgs%g xture was diluted with 500 - "
m ether and washed with 1 N HCl until e wash was acidic and then with * .
brine (3 x 50 m). After drying over TA8UH |V (Cmtisebuti on was filtered and "~
evaporated to give 4,2 g of a brown oil. This oil was chromatographed on a
6 x 15 cmcolum of gilica gel (230-400 nesh). Elution (under air pressure)
with 15 etlfer-hexamectd: 1, v:v) gave 2.6 g (95% ofmBlodchj tdye conpound as a -
viscous yellowoil.__NMR ([err]) [er] 0 08 (s 6 Jerr]Si) 09 (s QO
[err]CSI), 2.57 (d, T4z, pyran C3H s), 4.30 (m 1, pyran [err]), 4.63
(m 1, pyran [err])?@%(?'-j?ﬁe%] 1, naphthalene [err]), 5.53 (m 1,
napht hal eneo[err]) ,Ceblyf(dd, 1, J=6, Hz, 10Hz, naphthalene [err]), 6.03
(d, 1, J=l OHz, naptgm%,g%fe CAH). Enpl oying the procedure substantially as
described in Exanpl €43 A, but substituting for the 2- 20
et hyl - 2- net hyl but yrea;(@H40-de used therein, an equi nol ecul ar amount of the
acid chlorisles of structure R COCl, described in Table VI, there are
produced the esters™®®Pf S&ructure [err] (R =CH3) also described in Table VI.
TABLE VI 25 [err] 4—CiCgH,4COx— NVR([err]) 30 [err]
0.87(m9,[err]) 35 r 0 .78(t,9,J =7Hz, [err]) 40
1.48(q, 6,JzdHz, [er rﬁ["}a""rf%%&,_& [err]) [err]
2.20(s, 3,[err]) 3. 0GHz@L[e05+) 50 1.1 2(s,6,[err]) [err]
0.83(t,3,[err]) 60 St HgHE paration of 6(R)-[2-(8'(S)-2"-ethyl-2"
- met hyl but yryl oxy-24 (F%g 2 h?-di methyl-1"',2",6",7",8 8 a-(R)-hexa-
hydronapht byl -1 ' ( ,3-eiloyhicHaC&)— hydr oxy- 3, 4, 5, 6-t et r ahydr o- 2H- pyr an- 2- one
- 65 Enpl oyi ng edure substantially as described in Exanple 1,
Step C, or ExanpLe é‘r&éﬁ%gﬁé‘d&zﬁut 22 0 033 538 enploying as starting
material the silyl ®tfogH,Cagpooyyd from Exanple 3, Step A, there is produced
the title gpmpound, mp. f[err] . Simlarly prepared are the esters of
structure ferr] described in Table VII, enploying as starting materials the
ot her esters ¢grg:.] (R =CH3) described in Table VI. 5 TABLE VIl RCQ2-
For mul a Preparation naf P6(R}-(@%8" (B)-phenylacetoxy-2'(S),6'(R)-dimethyl-1°,2*,6',7',8',8'a(R)-hexahydronaphthyl-
1'(S)lethyl]-4(R)-hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-one, i, (R'=CH,)
35 Employing the procedure substantially as described in Example 1, Step C, but substituting for the
propanoyioxy compound used therein an equimolar amount of the phenylacetoxy compound from
Example 2, Step A, there is produced the title compound, m.p. 109—112°C.

Employing the other esters, V1, (R’=CH;) described in Example 2, Step A, (Table IV) and following the

procedure of Example 2, Step B, there are produced the esters of structure |, (R"=CH,) described in Table V.
40

TABLE V
RCO, Formula m.p. (°C)
45
D_COZ- CogH305 116-119
50 lCFS '
CH COo~
3 2
55
CH3
60 CH2 . . Tl
- C 0] : 116-~119.
)l\/ COz— 2443405 s e
CH3 _ SoTTT
65 CH3(CH2)8 COZ— 029H4605 T(waxyo- - e~
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[err] [err] 81-83 15 [err]

[err] 129-132 20 [err] - 75-78
Terr] 135-138 [err] 30 Enploying the procedures of Exanple 1,
Step A, followed by Exanple 1, Steps &gﬂ %t or Exanple 2 or 3, Steps A ~:
and B, but substituting for the diol Bf §ure V. (R=CH3) in Exanple
1, Step A, the corresponding diols of Stgdpleyre |V. (R =H) or [err] or )
[err] (R =Hg(RBR-(§ &i-2]-9thvitreretrylantryoxndl (5-6'(R)-dimesaq U2 . & Be(REhdxghydeinhehtiy!-Of
struct ur es V(S)athylifR)-bydroxy3p45.E4ptgphy &rpR-PYrR-2Pe or [err]), the esters of
structure, [g[éjd (R=H or [err] 35 and [err] (R =H, or [err]), and the
novel ester prefdratdhl Uk Ur @R1{2E(d)-2( Bh7ild) -nRthylo8fyhox@Be6) 68k dimduii- Tt ©17' £4dd)r)i N
accordance wéxakydidnapttinin€ed))ediyi]- Whﬁ(t’ilmefhyﬁerﬂ-ﬁutylsdyloxy)-s 4,5,6-tetrahydro-2H-pyran-2-one Vi,

[err] of th&8CHal kanoyl grou is: [err]

[ err ] 50 3.0 g of 2-ethyl-2- r[1 utyryl chioride (20'mmol) was added to a magn léql tir eéls? tion of 2.17
60 10 g {5 mmaol) of alcohol[ é 3) and 74 mg of 4-pyrrolidino pyridine in 2 of ¥ rt his reaction

[ err ] mixture was stirred at 1% ELnder an atmosphere of N, for mne hours. The r ix diluted

[err] [err] with 500 mi ether and washed with 1N Hg‘ernﬁl thedwash wadacllizIn® B iv@ﬁ brlne (3 x 50 mi). After

[err] 50 drying over MgSQO,, the solution was filtered and evaporated to ng(O. |o$a4$rdarne1]laﬂai bioDWwasOf

6( R) {2 [ 8( szatogﬂ #D'ZBBPFéﬁhy'ICBHtﬂyP #l'@ﬁy )S*}'u'danr’rmdh gic prgssure) with
4n5 4%% .vv gav %-(962/ ft %é{w %\f’s ellowog MR gC(DCl,)GOOB
ran
(9] ethyl } & et ZE—E aow e ) m
Step A Prep@nastcnmdMJ:a HzBdRh-aeRe 85(8) ydroxy di met hyl -

, 2", 3,4 nP)qylg U praced@e s@sta t@)ly @hgtggm @h‘lo-Ex IS b-Ajl_but substituting for the 2-

bk gf% R %F?ﬁffhefiaée e F’W@%W”’?”"’ Rttty

et hyl acetate was hydrogenated in the presence of platinumoxide (1 g) at
40 I bs. pressure until an uptake of twa, r‘%tl pqw val ents of 60 hydrogen was
observed.2sThe catal yst was renoved by fIA[ Fat'i on and the filtrate was
evaporated to dryness to ppovide a white solid (1.9 g) which was

chromat ographed on a 6 x 2Q cm colum of silica gel (230-400 nmesh). Elution
(under air pressure) wtf4&€et one- net hyl ene chl MWMR{€OE3:)7, v:v) gave 1.0 ¢
(50% of ®he tltre—mmmd—amkm—kess—scl—rd——ﬁm—anahfkre-&l—s-&ﬁple was
prepared by recrystatyzation of a portion of the material from chloroform
to 65 give a white c.ouo-ng/ozsol id: mp. o § .éCHsCHgCHg(CH3CH2)2CCOZ)

35

\c-co 0.78(1,9,J=7Hz, (CHgCH,)5CCO,)
0 Y 1.48(q,6,J=7Hz, (CH3CH2)3CCO}
45 \ l 1.28(s,6,(CHg),CCO4)
C~CO,~ 2.20(s,3,CH3~C=CHy)
3.86(m,2,CHy=C)
50
1 1.12(s,6,(CH,) ,CCO,)
o : 0.83(t,3,(CHaCH,CCO,)
60
Step 8- Sz

Preparation of 6(R)-[2-(8'(S)-2""-ethy|-2"’ methylbutyryloxy 2'(S)-6'(R)- dlmethyl -1.,2°, 6 7’ 8 8’a (R) hexa-
hydronaphthyi-1'(S)}ethyl]-4(R)-hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-ene ~-~.. - = e
&5 Employing the procedure substantially as described m Example 1, Step.C, or. Example 2 Step B but
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24 0O 033 538 Step B: Preparation of
6(R)-[2-(8" (S)-hydroxy-2' (S) 6'(S)-dinmethyl-1',2",3 ,4",4"a(S),5,6',7",8",

8 a(S) - decahydr o- napht hyl - ’“

' (S)-ethyll-4(R) - (di net hyl -tert but yl 94933838 4, 5 6-tetrahydro- 2H pyrans2 -
-one, V. (R mm'\ﬁ)ga@‘st@r@hélkht@rrhlﬂfesrtyhﬁhe?—l:&%@*dfb%x@ﬁ'ple@'@pﬁ(&er@lﬂn,rod'ﬁcél:lthetrt(e
mrol ), i m dadalpeuddl mQb 19—118C &¢mgol)) and tert-butyl -

di et hyl chl or o$imikeriepredarddmrethe Fsters pfistspicture l3 desgribe "b"Fab'RIVNemPWE'ﬂ%ﬁ starigomatarae
wag stirreg B ofarsser ‘ﬂd@r‘ IPEFRRSER e s phere for 18 hours. The reacti on
soljution was diluted with 200 ml of ether and washed successively with
watjer, 2% aqueous hydrochloric acid and bsgeyThe ether solution was dried
over rvgso4 and evaporated to provide a white solid (1.8 g) which was
chnonat ogr gphed on a 6 x 28@m col umn of si | Fe@u!t 230- 400 MesIC) El ution
under air pressurewttracetome  ethytenecchtoride (1 19, v:Vv) 10 gave 1.0
g (74% of the tltle"'C'o(rpound as a white solid: mp. [err]. Step C

Pr paration of 6(R)- R[OSy (2 CogH4405 81-83

"-ethyl-2" rrethyl but oxy)-2'(S),6' (S)-di rrethyl 1',2,3,4
,4%a(S),5''%6", 7,8 ,8" a(S)-decahydronapht hyl -

"(S)- ethyl} 4(R)(d|nerhyl-tert but yl sil yl ox 5,6- 15,

t et r ahydr o- 2H pyr an- Qarr] (R =CH3) Byé%H’b?sPltutl ng an e%zw nol ar
ampunt of ‘al cohol [e (R =CH3) for alcohol [err] (R=CH3) in Step A of
Exanpl e 3 &nd following the procedure for Step A there was obtained a
correspondi ng anmount Ngf the title conpound, Cighgds (R =CH3) 7&<8a yel | ow oi | .
NMR ([err]) 0.08 (S, Si), 0.90 (S, 9, (CH3)3Csi), 1.13 (S, 6,
(CH3) 2C02), 2.63 (m 2 pyran [err]), 4.33 (m 1, pyran [err]), 4.60 (m 1,

tan [err®), 5.23 napht hal ene 20 [egr Step DD R ation of
E{R) {[2 [8128)(2 -e'ghyl % : hyl but yryl o£<y)6 3?3 6p(S) c]?%gt 1

2 , 3,4 ,4 a(s), 5 , 8" a(S)-decahydronaphthyl -1 ' (S)- et hyI
}- 4( R) hydroxy 3, 4,_5,_6_¢_eLLah¥dL.e_2H=_25_pyLa-n~2-ene—l——(-R—-GHs;—By
substltutquvg an equr rml ar armunt o Ioeteh Vi t S o
Exarrpl e 4, St e stltut rt |op4 structur Iﬁg’ l-i lriTExam Ie fﬁi
the pr ocedur@or lFé- i}e e e%% e the

ambunt of the.rynethéreofeﬁmw (Fasma,rm Ia d, rﬁrhraa rmtrhs tersa o&rry\ﬂﬂﬁmrﬁﬁﬁ‘ﬂﬁg
byirecrysta knazaRi=thordiHsk 4vd thrertoest beiérs bfrstmatitesdaifie=H or lokatand R dr §H3 0 accordance
needl es: m pWith figwShet A ERg5¢iByi ng t he procedure substantially as described
iniExanple 4 Steps A through D, but substituting for the diol of structure
[err] (R=CH3) in Step A an equinol ecul ar janount of the diol of structure
Iva (R =H) «d here are produced i n sequence—the conpounds: [err] (R =H) in
Stzp A Jerr] (R H) in Step B;-[err] (R=H) in Step C and 1. (R=H) in
Step D. 35 Ex 2-[8 (S)-(2"-ethyl-2"-nmethyl butyryl oxy)-2'
(5,6 (R-d p,th i"‘ai"y ) "'{‘ 4.6 ,7° ,8 a(S)- octahydronaphthyl -
"(S) | et hyl ,g- 4(R) hydr oxy- 3 4 5 6 tetrahydro 2H- pyran-2-one, [err] (R

=CH3) 40 Step A Preparati 0= 4~CICgH4COp—
6(R) [2-(8' (S)-hydroxy-2'( (R)-dl rrethyl-

,2-,3,4,6",7 ,8 a(S)eroC dr onapht hyl - (S)
et hyI] 4( R)ﬂhydroxy 3, 4, 5 6 tetrahydrOZH— pyran oneH ‘[:err] (R =CH3)
FaCgHg
0
55 'CHS/\{U\O‘ CsHs(CHz)acoz- -
CH3 '_.'“"'.
} 60 (CHg),CHCH,CO,— : 4~FCgH 4CH2Q024- e LDILU
(CHg)oCHCO,~ . 2,4~F jCHaCHaCOp— T T IT,
CH3(CHRI3CO~ 7 4-6-,[_;CSH4CH.2'¢°”2"“ e

65
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Enpl oyi ng the procedure substantially as described for the preparation of
the starting material [err] (R =[err]) by hydrolysis of MK-803 with

refl uxi ng aqueous [err] for 56 hours ?uéﬁ%ituti ng for the 45 MK-803 an
equi nol ecul ar anmount of conpound [err =CM3) there is produced, in "
conparable yield, the title conpound [err] (R :_([Serr]é, m p. 136-139C.

Fol | owi ng the procedur Exanmpl e 4, Steps B,4€CsibHasC substituting
for the conpound [err] ~CMS®~used in Step B thereof, an equi nol ecul ar
anount ofs conpound [err] (R =CH3) from Step A of this exanple, there is
produced in conparable yields to those experiermcyd in Exanple 4, the

foll owi ng 50 conpoundscHsterpPg®,-6( R)-[2- (8" (B~ py@Ppxy-2'(9), 6
(R-dinmethyl-1',2" ,3 ,4',6",7 ,8 a(S)-octa onapht hyl - '
(S)-ethylh-4(R)-

(dinmethyl-tert-butylsilyloxy)-3,4,5, 6-tetrahydro-2H pyran-2-one, Vb (R =
CH3), mp. 140-142C Sﬁ oL 89,.-C: A\
6(R) -{2-[(8 (9S)-(2"-et Y2 "% net hyl but yryl oxy) =2\FsfO™ (R) -dinethyl -1' , 2", 3
',4',6',7,, 8" a(S)-octahydro- - -

napht hyl -1' (S)]ethyl }-4(R)-(di nethyl -tert-butylsilyoxy)-3,4,5,6-tetrahydro-
2H pyran-2-one, [err] (R =[err]) wherein 60 [eN] | IS [err] 65 25
0 033 538 Step D bR 2EbL) 5—?-002-

6(R-{2-[8 (S)(2"-ethyl-2"-met hyl butyryl oxy)-27(S),6' (R -di methyl -1
',2',3,47,6',7 ,8 a(S)-octahydro-

napht hyl -1' (S)] et hyl } - 4(R) hydr oxy-3. 4, 5, 6-tetra.h¥qro-2I—|- pyran-2-one, [err]
(R =CH3) mp. [err]. wREsEHn§%aT] is — C=CO.— [err] 10 Fol | ow ng
t he procedure substantially as described in Exanplle 5 but using [err]

(R =H or25[err] or [err] (R=Hor CH3) as starting material in place of
[1l'b (R =CH3) there are produced in turn corrpou_n_d§ IVb (R=H) or [err]
(R=Hor CH3), [err] (R or [err] (R =H or &C L Lerr] (R=H or [err]
(R=Hor [err]), and [err] (R =H) or [err] (R =H 9r2CHB) wherein 15 0 [err]
is % lerr] 20 Exanple 6 Typical formulations for filling a size O
hard gel atin capsul e conprise 3.125, 6.25, 12.5, 25 or 50 ng of one of the
novel conpounds of this i@Rwention such as the products of Exanple 3, Step
B, Example 1, Step C, (E 2, Step B and ot finely divided

| act ose t¥ provide a t%{-'é %gg?e content of 3%%{&%2’%%@%80-590 ng. O ains
for the Contracting States: BE CHDE FR GB IT LI LU NL SE

SN | CO,~
40 / CH />/
CHy | 37 ToH

45 /u\/ 002- |
CHy

50 Example 4
Preparation of 6(R)-{2-[8(S}2''-ethyi-2''-methyibutyryloxy)-2'{S),6'(S)-dimethyi-
1,2',3",4',4'a(8),5',6°,7',8',8'a(S)-decahydronaphthyi-1'(S}lethyl }-4(R)hydroxy-3,4,5,6-tetrahydro-2H-
pyran-2-one, |, (R'=CH,)

55 Step A:
Preparation of  8(R)-(2-(8'(S)hydroxy-2'(S),6'{S)dimethyl-1",2,3',4',4’a(S),5’,6',7',8'.8'a(S)-decahydro-
naphthyl-1'(S)}ethyl]-4(R)-hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-one IV, (R’=CH,)
A solution of 2.0 g (6.2 mmol) of the alcohol IV, {R’=CH,) in 100 mi of ethyl acetate was hydrogenated
in the presence of platinum oxide (1 g) at 40 Ibs. pressure until an uptake of two mole equivalents of
60 hydrogen was observed. The catalyst was removed by filtration and the filtrate was evaporated to dryness
ta provide a white solid (1.9 g) which was chromatographed on a 6 x 20 cm column of silica gel (230—400
mesh). Elution (under air pressure) with acetone-methylene chloride (3:7, v:v) gave 1.0 g (50%) of the title
compound as a colorless solid.

_ An analytical sample was prepared by recrystallization of a portion of the material from chloroform to
&5 give a white cottony solid: m.p. 166~—8°.
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30 1. A process for the preparation of a conpound of structural fornula: O

[err] 40 wherein R is Hor CH3; Ris (ql%&[err] strai ght or branched chain

al kyl except 2-butyl, 50 (2) [erd 1598 kyl, (3) [err] alkenyl, (4)

[err] [err] -ts,gfjstltut ed al kyl, (5) phenyl, (6) hal ophenyl, 55 (7) '
[

pheny! - [er r BBPkul, o Blapihets)-hithd 2R MLach &yl b ey a(bre Wi B8 ald)@ecanydro-
substi t uent ngi,gth @b@)itﬁﬂmg(@i.&y |-tﬁbu£y&hmxyrlzl4l6cg>¢§n}aHv&éziado‘ira'rezjodei \:as'%i:a)‘;(, ° Y

and Z .repr esemt sonaiss bichealaoolbV dR0RA 1,0 & Al crmbduilidezdii8% 9. A Enallppd ?lebutvi-

present, bedimgtheichiprosilane (1161977 mmelbimFP i of WfY-dipethy! fogmagpid W?sg;gg atég; Y-

. I o . r th d

cof ospond (LT E MR 0 S el 0 G

6(R) - {2- [ 8' InEb2arcoivaiiraey o BEOWHA| DWAET IOWNE) @) WHCS)wa'crRinaiiapeltysin-d 6 x 20 om
V¢ 3', 4", Bolurdn ofkilid4 B30-0mb alayrilrenrion aalat siydresturg Bjth e¢etppk:methylene chioride (1:19, v:v)

- 4{ R) hydr ox ya\8, 14, &5i76% I o theaikly carupolid: gsyarvelvite Salighe;p- 16 —(#®'ECH3) mp. [err].

wher ei n [er&]e [err] 10 Follow ng the procedure substantially

re

I'S
as| descr | be zgif'}mmhﬁ 298 SRO i 2AhelnGibli) ryloR)278) 608)-dikdihi- Or [err] (R =H
or; [err]) as 5 %&'afla(@g5:,@1@;tr,g{g"mfétﬁﬁ réﬁ&@%ﬂ'kd%;{hyléhﬁ#@ﬂgﬂgyﬂthebmlﬂlmexméﬂdlﬁced
in turn coRedndsc-iepwrdn-AdRevHR'ecHerr] (R =H or CH3), Vb (R =H). .or [errl
(R=Hor CH3,8 @pst]tuti(@'ap;pyui@pla apqu t&qulcgppl e ?) fog gige b§r‘1‘ '=GH,)_ipsStep A f
[err] (R' :HE@m nd I@g pfpefBOC}c{éxFTf‘Er e there was ob u’mdacorr}%&onr g ountof t %txtle
lo { 1yel| w Qil. §

n
! 83 . i, 0. % aNBLe 66
Typi cal for u ¢ f Mg( ls 0%8 S, 6, CH%)TSH,Oﬁa Jol (cAY,CSiAMBIS 6
3 125 6. 205@%%(%@% ng r2 %Ojn r?émgi‘@ga%' ﬁ%a@anlkﬁ d4.@@(&m’;1 I pRiraf 805,16l 28 (6,00fdphB &lene

_ _ one of the novel conpounds of this
EQ;en};og s;;g q; thg pr??gc;s offExaane 3, Step B, Exanple 1, Step C, or
, ‘B an . .
capetl o sontigat etk Mt RS CARL AR DOV B0 2 Lot
172'3',47,4'als),5",6",7',8°8" §)-de dr phthyl-1'(S)—ethyl}-4(R)-hydroxy-3,4,5,6-tetrahydro-2H-
- 25 pyran-2-one, |, (R'=CH,) . ..

' By substituting an equimolar amount of the silyl ether Vi, (R'=CH,) from Example 4, Step C for the silyl
ether in Step C of Example 1 and following the procedure for Step C of Example 1 there was obtained a
corresponding amount of the title compound as a solid.

An analytical sample was prepared by recrystallization of the material from hexane to obtain white

30 needles: m.p. 146—147°C.

Employing the procedure substantially as described in Example 4 Steps A through D, but substituting
for the diol of structure 1V, (R’=CH,) in Step A, an equimolecular amount of the diol of structure IV, {R'=H)
there are produced in sequence the compounds: IV, (R’=H) in Step A; V. (R’=H) in Step B; VI, (R’=H) in
Step C; and |, (R’=H} in Step D.

35
Example 5
6(R)-{2-[8'{S)-(2''-ethyl-2"'-methylbutyryloxy)-2'(S),6'(R)-dimethyl-1 2'3',4',6',7',8a(S)-
octahydronaphthyl-1’(S)]ethyl}-4(R)-hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-one, 1, (R’=CHj)

40 Step A:
Preparation of ,6(R)-[2-(8'(S)-hydroxy-z’(S),6’(R)-dimethy|-1’,2’,3’,4’,6’,7',8’a(S)-octahydronaphthyl-1’(S)-
ethyl}-4(R)hydroxy-3,4,5,6-tetrahydro-2H-pyran-2-one, [V, (R'=CH,)
Employing the procedure substantially as described for the preparation of the starting material 1V,
{(R"=CH,) by hydrolysis of MK-803 with refluxing aqueous LiOH.H,0 for 56 hours but substituting for the
45 MK-803 an equimolecular amount of compound i, (R'=CH;) there is produced, in comparable yieid, the
titte compound 1V, (R’=CH,), m.p. 136—139°C.
Following the procedure of Example 4, Steps B, C, and D, but substituting for the compound IV,
{R'=CH,) used in Step B thereof, an equimolecular amount of compaund IV, (R'=CH,)} from Step A of this
—— example, there is produced in comparable yields to those experienced in Example 4, the following
50 compounds:

Step B:
6(R)-[2-(8'(S)-hydroxy-2'(S),6'(R)-dimethyl-1 '2',3".4',6',7' 8 a(S)-octahydronaphthyl-1'(S)-ethyi}-4(R})-
(dimethyl-tert-butylisilyloxy)-3.4,5,6-tetrahydro-2H-pyran-2-one, V, {R'=CH,), m.p. 140—142°C.

: 55
: Step C: .
; 6(R)-(2-[(8’(S)-(2"-ethyl-2"-methylbutyryloxy)-Z'(S),S’(R)-dimethyl-‘l’,2',31,4’,S'J’,B'a(S-)-octahydro- e e
: naphthyl-1 '(S)]ethyl)-4(R)—(dimethyl-tert-butylsiIyoxy)-3,4,5,6-te_trahydro-Z_H-pyr'an-Z-one,': IV {RI=CHg) -
z wherein _ _ .
z .60 o e
: s S
"; R-C-O . ‘s o L
% 65
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Clainms for the Contracting States: BE CHDE FR GB IT LI LUNL SE 30 1. A" —
process for the preparation of a conpound of structural formula: 35 [ernr'\
40 wherein R is Hor CH3; Ris (1) [err] straight or branched chain alkx\/;
except 2-butyl, 50 (2) [err] cy@l@3Bk§B8 (3) [err] alkenyl, (4) [err]
[err]-subgt buted al kyl, (5) phenyl, (6) hal ophenyl, 55 ( )

phenyl - [ eg iz% ey eéw&)z WHUWI@Q) PlsgeA-ciretyi alkyls 778 adhoabhyihe

substit UGl‘MphthSl hisliehy! [-8Rh)dratvidMd,. 5 Bre@tydorH-patak@xyge. kilReClomed2+REE- at X, Y
and Z r;pwbgent possi bl e doubl e bonds, said doubl e bonds, when any are
present, being. either X and Z |n conblnatlon or X, Y or Z alone; and the
correspondi ng di hydroxy aci ds oﬁ the form 60 65 26 * C L M S

* 0 033 538 [err] 15 or a Imcdstica %%ébtable salt of said

aci ds, 2 [err] al kyl ester of said acids a phenyl -, dinmethyl- amno-, or
acet yl afi no- F%Hmﬁd %UBr%gedL@rsLAstaaﬁh&Was Bk a8 indExam@b 6l bBCIsHS Jllb‘(fﬂ"*ﬁ)l‘brm@mﬁrdrfﬂﬁs

1) heat i n@gaH 6WHIQN 8Ertiag mb@FidViH place &I, (R'=CH,) there are produced in turn compounds IV, (R'=H)
[err] witbrl¥n., alRkaH or Grek Wl (Rl ek d@’ sHhor &Hpr\Bt (ReHs o W m (R £l P GrlalegnddyfR'=H)

aci di fi caff'en Biré r £HY SRR i on to gi ve 35 conpound [err]: 2) reacting the
conpourdd of the structure: 40

[err] with t- butyldlnethylchlorq§|Iane u an inert atnosphere at anbi ent
tenperature in the presence ofgrat-@ciid ac 0,85 3) acylating the
resulting 4-t-butyl - dlnethyIS|Ionxy col nd by: a) stirring it in

solutidh with an acid chlorlde | r|d|ne in an inert atnosphere
in the presgnce of an §ﬁ|on C 1mp%) t|rr ] ol W |onfat
anbi ent ¢ SrEh et L %ﬁéﬁ e PR B o

or Example 2, Step B and suchxent finely divided lactose to provude a total capsule content of about
25 580—590 mg.

Claims for the Contracting States: BE CH DE FR GB IT LI LU NL SE
30

1. A process for the preparation of a compound of structural formula:

35

40

45
wherein
R’ is H or CH3;
~N * Ris
(1) Cy_40 straight or branched chain alkyl except 2-butyl,
50 {2) C,-1q cycloalkyl,
(3) C2_1° alkenyl,
(4} C,_,0 CF;-substituted aikyl,
(5) phenvl,
(6) halophenyi,
55 {7) phenyl-C,_; alkyi, :
(8) substituted phenyl-C,_, alkyl in which the substituent is halo, C,_3 alkyl orC,z; alkoxy: .
the dotted lines at X, Y and Z represent possible double bonds,’ sald'double bonds when any . are o
present being either X and Z in combination or X, Y or Z alone; and” . '
7 the correspond:ng dihydroxy acids of the formula:--—- ===
60 - . . LTt e T

! a—e

65
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diimde in the presence of an acylation catalyst, and 60 4) renoving
the silyl group by stirring at anbient tenperature in tetrahydrofuran in,

the presence of 3 equivalents of tetrabutyl ammonium fluoride and 4 L
equi val ents of acetic acid per equi v@l @33 ¥38silyl conpound and, if
desired, atj.ng the resulting compound [err] with a base,if

desi red, folsf Yga[g (NG Gl BF UhetRPdutlinfidxg Pd' (S8 (Ritriathgli- 1 2rt3c4 BCT d'a(Spbstativiiredesi 1 ed,

treati ng t Rephties UlShlethy }-c@MParaxes,4 B8-rirahwiibizH@yfaefope. &l (Raftd Mot 1381”16

" phenyl -,  diwtetetny| - am no-, or acetylam no [err] -al kanol . 65 2. The

process d Caimi1 \/\herel n R is [err]. 27 0 033 538 3. The process of
Clains 1 or 2 wherein Ris [err] ranched arxyl except 2-butyl, especially
1-ethyl-1- methyl propyl or 1,1g Qshybpr(ﬁﬂ 2The process of d ains 1,
2 or 3 wherel n none of X, Yor Zis a dou bond. 5. The process of Claim
2 for th¥ pre R 2O fiestMed W BRample 6 bL&Using 1 (k' Br) of NG QTP HESS
of daimlg QEO?‘:%Q%!);%é%gzﬁéﬁgﬁmlacgonmmeuﬂm% agtpfddodeurrfbihr%f:mﬁﬂmhdmvaﬂ)‘—m
[err] 35 i rrivi,GIR RHiosCH,ILY, (REFH) br &L & &1 =ghdr CHs), W (Birttherd/ gl Y vH e Qi) anshtd B )
2-butyl, 48r lese (R(=H ofGrfheesirc| oal kyl, (3) [err] al kenyl, (4) [err]

[err]-suﬂ%tituted al kyl, (5) phenyl, (6) hal ophenyl, 45 (7)

phenyl -[err] alkyl, (8) substitutgd phenyt=ferr] alkyl in which the
substituent is halo, [err] al kyh-gLo [ierr] “Po—and the dotted |ines at
X, Y and Z represent possible doubl e bondss—sai d doubl e bonds, when any are
present, 2dei ng either X and Z in conblnatlon or X Y or Z alone; and the
correspondi ng_di hy dro aci g @Fﬂﬂm 6

prar et g ARy Wl nte ‘ﬁeéfi bl g Ao

aC'QS or |eﬁlmirré lel&@ Iﬁ‘ftﬁ &F Bbout
al kyl estsersso-ea‘somtd aci ds V\:hl ch conprises 28 1111111 111111 1111111111
111111 * C L M S :

Claims for the Contracting States: BE CH DE FR GB IT LI LU NL SE
3o

1. A process for the preparation of a compound of structural formula:

35

40

45
wherein
R’ is H or CH,;
- * Ris
(1) Cy-,o straight or branched chain alkyl except 2-butyl,
50 (2) C;-4p cycloalkyl,
(3) C,_ o alkenyi,
{4) C,_,o CF;-substituted alkyl,
{5) phenyl,
{(6) halophenvyi,
55 (7) phenyl-C,.., aikyi, ' a
(8) substituted phenyl-C,_, alkyl in which the substituent is halo, C,_a alkyl orC,z; alkoxy; .
the dotted lines at X, Y and Z represent possible double bonds,’ sald double bonds when ‘any
present being.either X and Z in combination or X, Y or Z alone; and” "
~_~ the correspondlng dlhydroxy acids of the formula = e e T ST T
60 . Ce L - . . Et A S ‘

65

* c L M S *



0 j033 538 1) reacting a conmpound of the structure: 5
[eqr] with t-butyldinmethylchlorosilane under an inert atnosphere at anbrent
tefperature in the presence of an 20 G038 aﬁﬁ%ptor 2) acylating the

u

regulting 4-t-butyl - dlnethyIS|Ionxy q&ngTi:i;g pa) stirring it in w7
sofution with an acid chloride, Injpyridine in an inert atnosphere
injthe presence of an acyl ation cat g yst PHstirring it in solution at
anpi ent tenperature with an acid, N, N-di cycl ohexyl carbo- 25
digmde in the presence of an acylatranc. ahyst, and 3) renoving the silyl
grpup by stirring at ambi ent tenpera gpahydrofuran in the presence

of } 3 equi val ents of tetrabutyl anmoni n{i dé and 4 equi val ents of acetic
acld per equivalent of silyl conpouy . if desired, treating the

repul ting conmpound [err] with a Rdse, |f desired, follomed by carefu
acjdification with dilute acid, or, if desirged, treating the resulting
cofpound [err] with a [err]- alkanol or with ¢ a phenyl -, dinethyl-am no-,

or acetylantno [err] alkanol. 7. The process of Claim6 wherein R is

[efr]. 8.”° Tha meemeasicar aichmibibsal obfaid/ackibl@raei,RIkR ektsr f @aid heidsroan phedt- alifkgthy!-
exgept 2- butrylho- a@gpagaaing yubitltettetiryt-n diky! psterigfi saigragigs Whish comerisedi et hyl pr opyl .

9.| The procesd) bPtitg Hfampopnd of fgsmulg: wherein none of X, Y or Z is a double

bond. 35 10. A conpound of the formula: O [gr] 50 wherein R is H or
; R i 955 (1) [err] straight o qiiizzzf chai n al kyl except
2-putyl, (2) [err] cycloal kyl, (3) [ allkenyl , (4) [err]
[err]-substituted al kyl, (5) phenyl )_ hal ophenyl, (7)
pnenyl-[err] al kyl, (8) substitntﬁfzgh nyl-[grr] alkyl in whi ch t he
the dotted lines at X, Y

arld Z represent possi bl e doubl e bonds
esent, being either X and Z in conb

- It he corresponding di hydroxy acids,
30 R’

: bonds, when any are
or X, Y or Z al one; and 65
6r mul a: 29 0 033 538 [err]

bstituedt s halo [err] al kyl [errJ h
pr :

with an alkali metal hydroxide in a
35 compound IV,_,;

2) reacting the compound of the structure:

protic solvent followed by acidification and lactonization to give

40

45

with t-butyidimethyichlorosilane under an inert atmosphere at ambient temperature in the presence of an
acid acceptor;
55 3) acylating the resulting 4-t-butyl-dimethyisilyloxy compound by:

a) stirring it in solution with an acid chloride, RCOC!, in pyrrdrne inan |nert atmosphere in the presence

of an acylation catalyst, or
b} stlrrrng it in solution at ambient temperature with an acrd RCOOH and N N drcyc{ohexy]carbo-?

- diimide in the presence of an acylation catalyst, and - : Grartiteds =

.. .60 - . -4) removing the silyl group by stirring=at ambient temperature in tetrahydrofuranﬁrffﬁe presence~of 3
'f""_-‘jequrvalents ‘of tetrabutylammonium fluoride and.4" equrvalents “of " acstic: aCld per” equwalent ‘of Sily
_:_compound and rf desrred treatmg the resultmg compound I._.' with’ a"base, if desiréd! -fhffi‘rweo‘—bv earefu %

s .a phenyl- dlmethyl-ammo- or acetylamrno C,-,, alkanol
65 . 2. The process of Claim 1 wherem R—rs CH,. -

Cd .
- [P
il nfukibodbor ablibinsi b i idoweelporwiie
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15 or a pharnmaceutically acceptable salt of said acids, a [err] al kyl ester .

of said acids or a phenyl-, dinethyl- amno-, or
acetyl am no-substituted-[err] alkyl Bebsg gl d acids, with exception of

conpounds wherein X and Z are bot h "doubl

b) R =[err] and. Red moge} sczftcraavsgmr 2oﬁarem Palls kiy-lm br@ihed'ﬁhe' exesnpdrnd. especi@hal-ethvl Q-
wherein R i @e[hé'rﬂ" pyl 1’2” V\@erer n Ris [err]

branched chai n ARSARER: ggb,y preééﬁgﬁ Yf&%fﬁ,gﬁlm Inet hyl propyl

or 1,1- drekhylpropy . The conpoun Clains 10, 11 or 12
mherern none of X, Y or Z |s a doub e bond. 14. A conpound of the formula:
30 [err the dotted I|i @moH Z represent
possi bl e doubl e bonds, sald bonds, when any arei45 p&ﬁsent bei ng
either Xapd Z in conbrnatron @ne of X, Y or Z alone:

pharmaceuti cal antihyper gol estprol em c gpnpositi a0 conp ji sr ng a
pharmaceutical carrier and ’ngant i hyper chol est erol em ef f ecti ve anmount of
a conmpound of any one o As _1Ocho 14. 16. A . g‘;.?e formul a
| a-e accorging to O ainf T, wherein Ris hyl pfopyl . 17. A
conpound according to Chalr¥ V\,her ei n none of .» is a doubl e bond.
50 18. The pI’OCQﬁ._S of Clains 1, 2, 6 or 'PH3Wnere|n Ris
1, 1- di met hypropyl . 193 The procggs of Caim 18, wherein ngne of X, Y and Z
is a doubl 3 bond. 55 60 65 30 €033 538 d ains for the GoAtracting
State: AT 1. A C r.,.th paration of a co structural
fornula: O [errd]ow %?%ssgﬂf'm?ﬂg prespaﬁt'%”rdél—clﬁmpﬁ'" ftTft”[aLfPF‘]‘"'astrar ght or
branched chain al kyl except 2-butyl, (2) [err] cy&loal kyl, (3) [err]
al kenyl , 25 (4) [err] [err]- substrtup@*{:ﬁ (5) phenyl (6)
hal ophenyl (7) phenyl-[err] alkyl, (8) subgtituted phenyl - [err] al kyl in
whi ch the substr tuent is halo, [err] ﬁl Kyl rr] al koxy;

R=C=0

30

35 0
a=e
in which
Ris
(1) C4-yp straight or branched chain alkyl except 2-butyl,
40 (2) Cg_") Cycloalkyl,
{3) C,_40 alkenyi,
(4) Cy.4p CF;-substituted aikyi,
(5) phenvl,
(6} halophenyi,
45 {7) phenvyi-C,_; alkyl,
(8) substituted phenyl-C,.; alkyl in which the substituent is halo, C,_; alkyl or C;_; alkoxy; and the
dotted lines at X, Y and Z represent possible double bonds, said double bonds, when any are present, being
either X and Z in combination or X, Y or Z alone; and the corresponding dihydroxy acids of the formula:

50 COOH

55

-

" ora pharmaceutrcany acceptable salt of said acids; a C,_,. alkyl ester.of:sard—amds or-a- phenyl- drmethyt

65 amino-, or acetylamino-substituted- C,-4 alkyl esters of said acids, which comprises:—:n: soioinues U007 &

28

R

s and wherein a) R =H and 20 -
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30: the dotted lines at X, Y and Z represent possi bl e double bonds, said
doUbI e bonds, when any are present, being either X and Z in conbi nation or
X,'Y or Z alone; and the correspondi n8 %y@%xy acids of the fornula: 35 -

[e?r] or a phqyggﬁﬁgglcgﬁguxdggﬁgmu@mee salt of said acids; a [err] alkyl «_

\

ester of said acrds or phenyl -, dimethyl- am no-, or .
acetyl am no-substituted-[err] al kyl esters of §ai d acids, which conprises
50 1) heating a conpound of fornup 55 60 31 0 033 538 with

an| al kal i nmetal hydroxide in a protic sol ven foll owed by acidification and
| agt oni zation to give conpound [err]; 2) réacting the conpound of the
structure: [err] with t-butyl di net hlyIOcnI -0si | ane under an inert atnosphere
aty anbi er}% tenperature in the presencegof,-dh 20 acid acceptor; 3) acylating
the resul'ting 4-t-butyl-dimethylsil ' bBidnd by: a) stirring it in
solution with an acid chloride, ROIQ pyridine in an inert atnosphere
ini the presence of an acylation cdtalyst, or b) stirring it in solution at
anbi ent terrperature with an acid, RCOOH, and N, N-di cycl ohexyl carbo- 25
diimde i'A the presence of an acyl ation catla%_yst and 4) renoving the silyl
grioup by stirring at anbient tenperature in etrahydrofuran in the presence
of 3 equival ents of tetrabutyl ammonium fluoride and 4 equival ents of acetic
aci d per eqmtlvabtem'metff\vishlq’ry#"ammﬂwend‘eaﬁﬂmsP'TefstPésmP'efﬁte"fﬂe@&tf? ighe Rygsence of an

resul ti ng"’cé"rﬁ) ?ﬁ [ .Mt s B Rase, h Iqlt;(s 5 d 8.1 oned by careful
aci di ficati on 4 (ﬁ'llagq? thglesloé |tﬁianﬁd’clh§|dy I\/O : \,%E:E@g\utah [Mert bR sgHe UM thi: P@sence
conmpound [e[,rgn ahkdn@athigstydr- al kanol or vmt 30 a phenyl -, di net hyl - am no-,

or acetyl am nol [sering itah kalutoh at Ernbﬂriieeqmemgwtbfan @tl@uWQHV\#@rl\bNﬁ'CVP'O*\eSV’Cabe'

i e in n of latian
[ et ] Pre o AE%US%E 198@ |Ir §E o) ra}ﬁ ydro ra;bm%‘re gre ag’c% of 3
RIS [err] q ejris h% yﬁin gﬁ‘ \ék E‘arcird of QI | n
al kyl except':o:épob %hd, ifd %5’( sQlﬂ L‘npo r%)l,_ \ﬁifhra ba@d k@é‘s}f d, folbwed by r@) I
[er r] Cr- subaamdati&rﬂdthainktylac:d (©B)f dphuemyrleatm@@)e résaltiogtremmplind I(_7Witph@nyikahelror jvith
al; kyI 30 a phenyl-, dimethyl-amino-, or acetyiamino C,_, alkanol.

7. The process of Claim 6 wherein R’ is CH,.

8. The process of Claims 6 or 7 wherein R is C;-,o branched alkyl except 2-butyl, especially 1-ethyl-1-

methyl propyl or 1,1-diethyipropyl.

9. The process of Claims 6, 7 or 8 wherein none of X, Y or Z is a double bond.

35 10. A compound of the formula:

o s o rrim <30 5

40

e A pmtne s bt 5 e %

45

50

wherein
R’ is H or CH,;
R is
55 (1) C,-1¢ straight or branched chain alkyl except 2-butyl,
(2} C5_4q cycloalkyl,
(3) C,_10 alkenyl,
(4) C,.49 CF,-substituted alkyl - -
(5) phenyl, o : D
(7) phenyi-Cy_3 alkyl : e - :
{8} substituted phenyl- C1_3 alkyl in whlch the substltuent is halo, C,-; alkyl-or, C}_; alkoxy
~I.. the- dotted-lines ‘at - X; Y -and-Zrepresent-possible double  ponds; said doubte” bO‘ﬁdS when any "are
- present being-either X and Z in combination or-X; Y or Z alone; and=*®
.65 the correspondlng dihydroxy acids of the formula ettt

[P

T RPTVH SR I ) PO S p——

29

AL



(8) substituted phenyl-[err] alkyl in which the substituent is halo, [err]

al kyl or [err] al koxy. 45 Priority: February 4, 1980. 4. The hl
process of Clainms 1, 2 or 3 wherein R is Q@33 83&nched al kyl except oS
2(S)-butyl, especially 1-ethyl- 1-methyl propyl or 1,1-diethylpropyl. 5
The process of Cains 1, 2, 3 or 4 mhereinognt:;jicdéH Y or Zis a double
bond. 6. The process of Claim2 for theoprepa atiqﬂiof a conpound of

formula: 50 Q [err] Priority: August 5j 1980 C L M S * 0
033 538 with an alkali netal hydroxi decka a prbtic solvent followed by
acidification and | actonization to give cbnpofini[err]; 2) reacting the
conpound of the structure: 5 CHg4 [err]

15 with t-butylinmethylchlorosilane unde t at'nosphere at anbi ent
tenperature h the presence of an 20 acit=acteptor; 3) acylating the

resul ting 4-t-butyl-dimethylsilyl ox{conpound by: a) stirring it in

solution with an acid chloride, RCOCI, in pyridyne in an inert atnosphere

in the presence of an acylation catalyst, or b) 89 rring it in solution at
anbient tenp& ature with an acid, RCOOH, and N, N-di cycl ohexyl carbo- 25

dii m de in the Qresameesutifallnrceptaplesrit ofsaidatids. ¢ £i-4 aliyl dster)of paighasids ega pirpayls idjmsthyl-
group by stirriiRjnexor ay g‘igg?:ﬁ“rgmg"va&ggé‘yﬁ g5tef @ftspid ASiER WiT*SEPiPhHofcRBPHnds whgren X
of 3 equival ent’s ngiétgﬁ%ukf anmonium Tl uori de and 4 equival ents of acetic
aci d per equewal egfratusdnbyl conpound and, if desired, treating the

resul ting conpound §=€3r} stwighhcrainkatigie, if desired, followed by carefu

aci di fication w tE‘%ﬂqu ﬂgﬁ; ai?ga? Clg?ﬁ;%’:g Y'V\‘"e 1’%§%:ﬁgtg;%t rlre{gr%flg}%] chgig?lﬁé?%gglrttziQWh8speciall\/
compound [ert] s th & Tkledl S4BT, JLI" 30  phiErTes #2Hihe

or acetyl am mo { eyt ot R, P 908 5herath nGheArR F o olbiRborkdS

[err]. Priority: AU@uskhpbyndb®B@ fordula:lThe process of Clains 1: wherein 35

Ris [err]; and Ris (1) [err] straight chain alkyl or [err] branched chain
al kyl except 2-butyl, (2) [err] cycloa kyl, (3) [err] al kenyl, 40 (4)

[err] CF-subggituted al kyl, Hf , HO COOH
o) OH
| t
H? H or H? N
35 [} L]
X ST
’ . ’I
40 CHy ' CHy o
. . a=e

in which the dotted lines X, Y and Z represent possible double bonds, said double bonds, when any are
45 present, being either X and Z in combination or one of X, Y or Z alone.
15. A pharmaceutical antihypercholesterolemic composition comprising a pharmaceutical carrier and
an antihypercholesterolemic effective amount of a compound of any one of Claims 10 to 14.
16. A compound of the formula la-e according to Claims 10 or 11, wherein R is 1,1-dimethylpropyi.
17. A compound according to Claim 16, wherein none of X, Y or Z is a double band.
50 18. The process of Claims 1, 2, 6 or 7, wherein R is 1,1-dimethypropyi.
19. The process of Claim 18, wherein none of X, Y and Z is a double bond.

55

60

. 65 .

AR



(6): hal ophenyl, (7) phenyl-[err] alkyl, (8) substituted phenyl-[err] alkyl
in which the substituent is halo, [err] alkyl or [err] al koxy. 45 .
Priprity: February 4, 1980. 4. The prﬁ06§§ §§8C1ains 1, 2 or 3 wherein Ris\
[err] branched al kyl except 2(S)-butyl, "esSpecrally 1-ethyl- 1-nmethyl propyl ™
or 1, 1-di et toydips fopthe ColtractifgStateodTess of Clains 1, 2, 3 or 4 wherein none af.
X, Y or Zis a_double pbond. 6. .Thef rocess, Qﬂ Clahg12'fpr the preparation

of ja conpound &f* ?'S?Eﬁiuf’%ﬁheBﬁpiﬂatfgror{)mggmu" of Structural formuta:

Prijority: sAugust 5, 1980 32 O 033 538 7. Thegprocess of Caim3 for the
preparation of a compound of fornula: H® Pryority: February 4. 1980 20

8. {The process of Claim1l for the prgparatilgn gf a conpound of structural

forjmul a: 25 Il ' [err] in which Ris
()i [err] ,straight or branched chaiRrCaPkyl except 2-butyl, (2) [err]
cydl oal kyl, 40 (3) [err] al kenyl, Lefr] [err]-substituted alkyl,
(5)] phenyl, (6) hal ophenyl, (7) phen i " @3, 45 (8) substituted
phényl -[err] al kyl in which the subs 1 s halo, [err] alkyl or [err]

al Koxy; ang the dotted lines at Xz.-¥ and Z represent possible double bonds,
sai‘d doubl e bonds, when any are present, being either X and Z in
conbination or X, Y or Z alone; and the correésgondi ng di hydroxy acids of
the formula: 50 [err] or a
phqrnaceug%d@ﬁﬁ%‘%ggggtable salt of said acids, a [err] alkyl ester of said
aciids or a phe yf-, I'tret hyl - 65 amino-, or acetylam no-substituted-[err]
al léyl esters of1)&aidtraghtds braidhed thamQipréxces2-83y, 0 033 538 1) reacting a
conpound of the) Sikrgtientket, [err]
(3) Cz_“) alkenyl,
- 7 25 {(4) C,_,¢ CF;-substituted alkyl,
| {5) phenyl,
{6} halophenyl,
(7} phenyl-C;_; alkyl,
(8) substituted phenyl-C,_, alkyl in which the substituent is halo, C,-; alkyt or C,_; atkoxy;
30 the dotted lines at X, Y and Z represent possible double bonds, said doubie bonds, when any are
present, being either X and Z in combination or X, Y or Z alone; and
the corresponding dihydroxy acids of the formula:

COOH
35

CH
40 CHy
45

or a pharmaceutically acceptable salt of said acids, a C,_, alkyl ester of said acids or a phenyl-, dimethyl-
amino-, or acsetylamino-substituted-C,_, alkyl esters of said acids, which comprises

50 1) heating a compound of formula:
‘; 0
!
i o]
§ 55
!
5 - CH3 _"-’ )
60 - L
~ . .’ - e
R = -
: i
: a=—e
65 &
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(94 ]

wi th t-butyldi nethyl chl orosilane under an inert atnosphere at anbient

tenperature in the presence of an acid acceptor, 20 2) acylating the .
resulting 4-t-butyl-dinethylsilyloxy cormound 1 a) stirring it in "\ R
solution with an acid chloride, PdBne in an inert at m)spheré\/

in the presencinodn Mk aqt,aregtdecataabrysﬁ& solv@ht f)lowiki byl dcid@icdtibn laRd R@lokikdtion t@bive
anbi ent t enpercampsuddw,th an aci d, RCOOH, and N, N-di cycl ohexyl carbo- diim de

in the presence ¥freasiingby fameionrd ¢ Meatrydyrs: and 25 3) renoving the silyl
group by stigring at anbient terrperaturkﬁ thdrofuran in the presence
of 3 equival ents of tetrabutyl amoni um ridg and 4 equivalents of acetic

aci d per equivalent of silyl conmpound, and, desired, treating the
resulting conmpound [err] with a base, rkf deS|Wed foll owed by careful
acidificatigp with dilute acid, or, if détl eq treating the resulting
conmpound [err] with a [err]- aIkanoI or aenyl -, di nmet hyl -am no-, or

acetylamno [err] al kanol. 30 9. ss of Claim8 wherein R is
[err]. Priority: August 5, 1980. 10.,The ess of Claim8 wherein R is
CH3; and Rigs 35 (1) [err] stral ght chal n al kyl or [err] branched chain

al kyl except 2-butyl, (2) [err] cycloal kyl, (’g\% [err] alkenyl, (4) [err]

[err]-substituted al kyI (5) phenyl, 40 a1¢al ophenyl, (7)

phenyl -[err] al kyl, (8) substituted phenyl-[err] alkyl in whi ch t he

substit uent i y'ﬁalbsw'dmmch'atowne t’ﬂde[ ?é‘r”r‘ﬁ" APRSBRSFC S RFPEPY ‘E’Vpe@i‘é’ BiNfA¢ Rresgnce of an

1980. ; a‘I"'ﬁg §§P rg;ult% AE% c}gﬂg &8, R is [err] branched
ith lde

al kyl except 2- bihtsHiring an@IGh mmhﬂ'@bf'athspheremthe presence
1, 1-di et hyl pr apymh acylkiion EEh:B/stpbrOCGSS of Clains 8, 9, 10 or 11 wherein none of

X, Yor Zis a dblm'rretgbb'ndolull@ at pmbientr fefoeesgurefw"blaalaﬂfd @002' argd NBdIOQC’WM@be'
Wher ein Ri §5 ]fj"T'dqg'h?f sa F acyj_a4|on akﬁuent?em erat ein fur n ln the r}esréoc%%m
of X, Y or ARG B AT A /0 Aot o Gy

BE CH DE FR pJ)uTtd Ehd &Ue“bd S‘Eatﬂng ttElréL‘uIVﬁ!j éoaj(bba'm 1IZUwitHesasé, @ldbdiiagl f@loWed by careful
Ver bi ndung deracigificagikb with dilureskcid, ds.5f desired, treating the resulting compound |, with a C,_4-alkanol or with

HHOO | 1 R3¢-a phenyl-, gjmethyi-amino-, or acetylamino C,_, alkanol. H | ~~~
~~~~~~ . The process of Claim 1 rein R’ is CH,. R -
1
oo 341 11111133 YA 10
wherein
35 R is Cy-y9; and
Ris

(1) C,_4 straight chain alkyl or C;.,, branched chain alkyl except 2-butyl,

{2) C5_,q cycloalkyl,

{3) C,-1q alkenvi,
40 (4) C,_,o CF-substituted alkyl,

(5} phenyl,

(6) halophenyi,

{7) pheny|-C,.; alkyl,

(8) substituted phenyl-C,_; alkyl in which the substituent is halo, C,_5 alkyl or C,_; alkoxy.
45 Priority: February 4, 1980.

4. The process of Claims 1, 2 or 3 wherein R is C;_,o branched alkyl except 2(S)-butyl, especially 1-ethyl-

1-methyl propyi or 1,1-diethylpropyl.
5. The process of Claims 1, 2, 3 or 4 wherein none of X, Y or Z is a double bond.
6. The process of Claim 2 for the preparation of a compound of formula:

0
HO : COOH
0
55

]
H('J H _."
CH, s D
60 . _."_:

4
CHy

50

IV _q 'V'a-e s

65 Priority : August 5, 1980
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*C L M S * 0 033 538 worin R Hoder CH3 ist; R (1)

C, 1. O geradkettiges oder verzwei gtkettiges Alkyl ausgenommen 2-Butyl, (2)
C3-,0-Cycloal kyl, 5 (3) C2-10-Al kenyl, 4b CF3-substituiertes AIkyI
(5) Phenyl, (6) Hal ogenphenyl, (7) Phen%’ 83 §3§| kyl oder 10 (8) -
substi t ui ert egqiPRR kbt Fetad hréide inlaNpr¥@ &Jh@m RvePbh Stibikickabd ahddla0gRttiolo give
3- Al kyl oder emgbudd kpxy ist; bedeutet; die strichlierten Linien bei X Y
und Z nogl i che DBdpgeingitrroremgesndddthsissidiese, wobei di e genannten

Doppel bi nduggen, wenn sol che vorliegenHo t OX und Z in Konbination
oder X, Y oder Z allein sind; und 15 r entsprecheden Di hydroxysauren
der Fornel: HO _ COOH 0 _ 0

11 RCOH HCH3 25 R la-e 30Q_.oder ¢ines pharnazeutisch

Eﬁ Cl4- Al kyl esters der

g - oder

génannt en Sauren, weiches
ormel: 35 0 HO 40

annehnbar en, Sal zes der genannten Sauren, Ha
genannten Sauren oder eines phenyi -, ey
.*4

acetyl am no-substituierten d. 4-Al kyl
unfalt: 1) Dﬁ Erhitzen ei ner Verbi ng

-90 j C~~H3 45 a-e m t elneﬁlAlkallnetallhydrOX|d in ei nem
protischen L6sungsn1tte| gefolgt von der Ansgper ung und der Lactoni si erung
unter Bil dung von VErblndung | Va. a=—e

with t-butyldimethylchlorosilane under an inert atmosphere at ambient temperature in the presence of an
20 acid acceptor;
3) acylating the resulting 4-t-butyl-dimethylsilyloxy compound by:
a) stirring it in solution with an acid chioride, RCOCI, in pyridine in an inert atmosphere in the presence
of an acylation catalyst, or
b) stirring it in solution at ambient temperature with an acid, RCOOH, and N,N-dicyclohexylcarbo-
25 diimide in the presence of an acylation catalyst, and
4) removing the silyl group by stirring at ambient temperature in tetrahydrofuran in the presence of 3
equivalents of tetrabutylammonium fluoride and 4 equivalents of acetic acid per equivaient of silyi
compound and, if desired, treating the resulting compound |, with a base, if desired, followed by careful
acidification with dilute acid, or, if desired, treating the resulting compound l,_, with a C,_,-aikanol or with
30 a phenyl-, dimethyl-amino-, or acetylamino C,_4 aikanol.
2. The process of Claim 1 wherein R’ is CH,.
Priority: August 5, 1980.
3. The process of Claims 1:
wherein
35 R is Cs_q; and
Ris
{1) C,-¢ straight chain alkyl or C;_;, branched chain alkyl except 2-butyl,
{2) C;-,0 cycloalkyl,
(3) C2_1o alkenyl,
40 (4) Cy_,0 CF-substituted atkyl,
(5) phenyl,
{6) halophenyil,
{7) phenyl-C,_; alkyl,
{8) substituted phenyl-C,_; alkyl in which the substituent is halo, C,_; alkyl or C,_; alkoxy.
45 Priority: February 4, 1980.
4. The process of Claims 1, 2 or 3wherein R is C;_,, branched alkyl except 2(S)-butyl, especially 1-ethyi-
1-methyl propy! or 1,1-diethylpropyl.
5. The process of Claims 1, 2, 3 or 4 wherein none of X, Y or Z is a double bond.
6. The pracess of Claim 2 for the preparation of a compound of formula:

50
o}
0 OH
55 [}
H? H
CHag CHy ;=f~- T'iihwé-fi
60 . i :
, -
- :
CH, : . o
WVase 'Va-e Y a
65 I Priority : August 5, 1980
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2)
HO
C

| ne
Sauf
4-t
L6s
in
in
D c
4)

Tet
Tet
Si
Ver
VOor:
Beh
ein
Ver
Ang

di e Unmset zung der Verbi ndung der Struktur: 55
2 HO 60 w- - e
O H3 .......0.033.538:: 65 R 'I- |Va-e 65 35.*
L M S ?ﬁp1t tert But 'd'”Etgﬁ chIPrS|Ian unt er elher

t at rosphar e E PR EP I T g SPRYER RV nes
eakzeptors; 3) das Acylieren der,entstandenen

art.ButyIdinethylsilqu4g§gtE§§§?%g durch:  a) Ru &&dben in

ing mit~ ei nem Saur echi orr @, l, in Pyr|d|n |n n r Inertatnnsphare

b der Gegenwart eines Acyl gskat al ysators, oder ren dersel ben
| osung bei Ungebungstqqperatu mt eingyr Saure, QCOOH lund N, N-
yclohexylcarbodllnld n.dér egenwart el nes AcylheHu gskat al ysators, und
das Ent’Pernen der Sil dikeh R-hren bei Uagdbdags Enperatur in

r ahydr of uran in der von B Aqui val ent 4
rabut yl anmoni unf | uor j€ Aqui val ent en Essi, gsa ¢ Aqui val ent 10
y| ver bi ndung, undCngmunschtenfalls di e Behgndlung der ent st andenen

bi ndung®l a_ nit ein&r Base, ggwnschtenfalls unter anSﬁglleIBender

isi chtiger Ansauerung mt verduﬁﬁfer Siure, oder, gew unsekdenfalls, die
andl ung der entstandenen Verbindung la,- mt eh&ﬁﬁ1ﬁanﬂwaKﬁnol oder mt
em Phenyl -, Di net hyl am no- oder Acetyl am no-Cl. 4-al kanol. 2. Das

f ahren 2des AhdSha Rredess of Clajgol ifan tHR préPlel@tiorsef.a coBpound oBstruBasl ferdiahr en des
pruchs 1 oder 2, worin R C3-10-verzwei gtes Al kyl, ausgenommen 2-Butyl,

e. pr ﬁ%s qﬁ%laum

ebungs

i nd
Ver
ei
He
HO
H~¥
| V3
Ve

"k LT W PR TFe gwrTors |

besondere 1-Ethyl-i-nethyl propyl oder -Di et hyl propyl, ist. 4. Das
fahren des Anspruchs 1, 2 oder 3,
e Doppebbi ndung bedeutet 5. Das gverfaligenqgdes Anspruchs 2 zur
stel l ung ei ner Verbindung der Forlivel : 200 HO <C~~
Ov  COOH 25 ~~~~~~ c2: -0 ~~~~oder HO H

35
in which
Ris
(1) Cy-1p straight or branched chain alkyl except 2-butyl,
(2) C5-44 cycloalkyl,
40 (3) Cy-yp alkenyl,
(4) C,_,o CF;-substituted alkyi,
(5) phenyl,
(6) halophenyi,
(7) phenyl-C,_; alkyi, :
45 (8) substituted phenyl-C,_, alkyl i which the substituent is halo, C,_, alkyl or C,_, alkoxy; and the
dotted lines at X, Y and Z represent possibie double bonds, said double bonds, when any are present, being
either X and Z in combination or X, Y or Z alone; and the corresponding dihydroxy acids of the formuia:

50 COOH

55

60

ora pharmaceutlcally acceptable salt of said acids, a. C., _s-alkyl ester of sald acrds or a phenyf ~‘dnmethyi‘ sa *'J 3c
656 amino-, or acetylamino-substituted-C,_, alkyl esters of said acids, Which comprises™ ™~ =% T=5m0uitd wos & T
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40 HO OW f HO 40~~~~~~~~~~~

11 . | RGO ; OH3 R' 50 5a-e in welcher R (1) -
C -, O geradkettiges oder verzmeigtkett;ges Al kyl, ausgenonmen 2-Butyl, (2) .
C3_. 10- Cycl oal kyl, 55 (3) C2-,0-A kehy933 (538 C, . 10-CF3-subst|tU|ertesxl//
Al kyl, (5) Phenyi reaétfry alderh QERHBNENMucture: - - ~

-, - --- .- (7) Phenyl -C, 3-al kyl oder . . -.- 60
(8) substituiertes Phenyl-d -a3al kyl, iRo pder - Substi t uent - 4al ogen,
Cl..3-Ai kyls oder G 3.-Alkxy ist; bedeutet; ie strichlierten Linien be
X,. Yund Z. n6gliche Doppei bi ndungem dar st el ; be;i-die-------;

- . genannt en. Doppel bi ndungen, falls vord@anden _sentwde'r urid Zij]

: Korbj nexiaj oder.X), . er Z-allein ; und der entsprechenden

Di hydr oxysgyren der Fornel: - -3 5 o'- 1 111111 111111111
111! 111111 0 033 538 COOH O 5

RC-OCCH3 to ~ A~ la-e 15 oder eines

phar mazeuti sch annehnbar en Sal zesRder genannten Sauren, eines _

G -4-A kyl ggters der genannten Sauren oder eipges phenyl-, dinethylam no-

oder acetyl am no-substituierten O _4-Al kyl este@s¢der genannten Sauren,
wel ches unfal 3t: 1) Das Umrsetzen einer Verbindung der Struktur: 20

H HO 25 with t-butyldimethylchlorosilane under an inert atmokdhGie3t ambient temperature in the presence of an
acid acceptor,
20 2) acylating the resulting 4-t-butyl-dimethylsilyloxy compound by:
a} stirring it in solution with an acid chloride, RCOCI, in pyridine in an inert atmosphere in the presence
of an acyiation catalyst, or
b} stirring it in solution at ambient temperature with an acid, RCOOH, and N,N-dicyclohexylicarbo-
diimide in the presence of an acylation catalyst, and
= 25 3) removing the silyl group by stirring at ambient temperature in tetrahydrofuran in the presence of 3
equivalents of tetrabutylammonium fluoride and 4 equivalents of acetic acid per equivalent of silyi
compound, and, if desired, treating the resuiting compound |,_, with a base, if desired, followed by careful
acidification with dilute acid, or, if desired, treating the resulting compound I,_, with a C,_,-alkanol or with
a phenyi-, dimethyl-amino-, or acetylamino C,_, alkanol.
30 9. The process of Claim 8 wherein R’ is CH,.
Priority: August 5, 1980.
10. The process of Claim 8
wherein R’ is CH,;; and
Ris
35 (1} Cy-4 straight chain alkyl or C;_,o branched chain alkyl except 2-butyl,
(2) C4-4p cycloalkyl,
(3) Ca—yo alkenvi,
{4) C4_,o CF;-substituted alkyl,
(5) phenyl,
40 {6) haiophenyl, :
{7) pheny|-C,_, alkyl,
(8) substituted phenyi-C,_; alkyl in which the substituent is halo, C,_3 alkyl or C,_; alkoxy.
Priority: February 4, 1980.
11. The process of Claims 8, 9 or 10 wherein R is C;., branched alkyl except 2-butyl, especially 1-ethyl-
45 1-methyl propyl or 1,1-diethylpropyl.
12. The process of Claims 8, 9, 10 or 11 wherein none of X, Y or Z is a double bond.
13. The process of claims 1, 2, 3, 8, 9 or 10, wherein R is 1,1-dimethyipropyi.
14. The process of Claim 13, wherein none of X, Y or Z is a double bond.

50 Patentanspriiche fiir die Vertragsstaaten: BE CH DE FR GB IT LI LU NL SE

1. Bin Verfahren zur Herstellung einer Verbindung der Strukturformei:

55 0

HO
o o

60

. 65 sE l a=—e
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3001 R IVa-e mt tert. Butyldlrrethylchlor5|lan
unt dr einer inertatnosphare bei Ungebungstenperatur in der Gegenwart 3? l

ei ngs Saureakzeptors: 2) das Acyliere Ofn egg t andenen \ Y
4-tert. Butyidi met hyl silyl oxyverbi ndung dur th a) Ruhren dersel ben in Losung
m t jei nem Sawerechl orid, RCOCI, in Pyridin in einer |Inertatnosphare in der

ga:lgemwart ei Red! W@y?ﬂ'sé-’r‘hj g[sels<a1§al sat ke§ﬁge @EI mgeg%twag\)'lsel ben in Losung

Umgebung®&t f% g 40C

Di cjcl ohexyl car Qg‘;j y|| i der Gegenwart ei nes Acyl i erungskat al ysators, und
3) ¢as Entfernam xc@smgstutgreuqsp%kydur ch Ruj hren bei Ungebungstenperatur in
Tet ahydrofurahS)lﬁhefdfér genwart von 3 Aqui val enten

Tet gabut yl amo dJ?f pnd 4 Aqui val enten Essi gsaure je Aquival ent

Si | Yl verbi Bdun 8) s tm&%é’\#‘néﬁ\ﬁ-ht eRkal ih SelckbinEddPe st brid Figiogkal CePAIB aded €ng-Alkoxy
Ver i ndung | jst; Dedbutet;e! Ner Base, gewunscht enfalls unter anschliei ender

vor $i chti ger Ansastachiiergn ridnfen\beir X}Uwideh mEiigheeDopgejbindunggsaystelien, wobei die genannten

gewd unscht enpawqe@mdmgen BeRmFRIGNG Mg 128 eaMEds” X AU AMNBIURTRY Y oferd slipip sind:
ei ngém C1- 4- A'RY (p Qé%F:TJJL E?Ih %ag)gg;fgedgykormep net hyl ani no- oder

Acei!yl am né8-C, - ano S Verfahren des Anspr uchs 6, worin R CH3
ist: 8. Das Verfahren des Anspruchs 6 er siyh R C3_10-verzwei gtes
Al kyl , ausgenommen 2-Butyl, |nsbesondere -Eth 1 met hyl propyl oder
1, 14 Di et hyl propyl, ist. 50 Ver f ﬁ"‘des Anspruchs 6, 7 oder 8,
wor {n kei 8s der Synbol e X, Y oderR _Qj ne ppel bi ndung bedeutet. 10. Eine
Ver bi ndung der Fornel: 55 : HHO I --
Lo R- C- 00 60 .H ¢

) ,..,9,‘:'3/\,._ ~ ~~~ ~C ' 65
R 25 ‘a-e 37 C L 0 033 538 worin R H oder
CH3list; R (1) Cl.10-geradkettiBes oder ver zwei gt ket ti ges Al kyl,
auspenommen 2-Butyl, (2) C3_, 0-Cycloal kyl, 5 (3) C2.10-A kenyl, (4)
Cl 1§ O CF3-substituiertes Al kyl, (5) Phenyl z%)e Hal ogenphenyl, (7)

Phehyl - G 3%al kyl oder 10 é8 subgtl t ui ertes Phent yl - CI 13 alels<ycl Aiesters der
L ings napnte 124
wel ghem der %grgfasn?vre% Léauren oder eines ;She% a?emethygmmo :Ter g'::jéty amlno-su ituierten C,_,-Alkylesters
der genannten Sauren, weiches umfalit:

1) Das Erhitzen einer Verbindung der Formel:

40
: 45
11
1 a=—e
%% mit einem Alkalimetallhydroxid in einem protischen Lésungsmittel, gefolgt von der Ansduerung und der
Lactonisierung unter Bildung von Verbindung IV,_,;
2) die Umsetzung der Verbindung der Struktur:
55
3 s .
|3 . 7
= : o T
5 -
: Ve =

65
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I st, bedeutet; die strichlierten Linien bei X, Y und Z nogliche

Doppel bi ndungen darstell en, wobei die genannten Doppel bi ndungen, wenn ..

sol che vovil egen, entweder X und Z IQL Kes®igug i on oder X, Y oder Z allein.
ydro

sind; und is di e ent sprechenden xysauren der Formel: HO 0QC
COOH 00 mit tert. Butyldlrmqhyg@lorsnan unter elnerlnertatmosphare bei Umgebungstemperatug_ln_’geQ@pgenwan

~~~~~ eak epto

R C O W@f&%’ Jlieren der ertstandanen o 2l SR dnad 5 z Hgg Ehagran%eut i sch
annehnbares Sg ﬁiﬂﬁe Fselg@rnlarL yﬁ' %H@ﬂ%aur@éh%eé %C ] r@F Inetftmosphire in
genannt ens Sadil IGeendde leingd Acy(idi atajys&tbreRidby | am no- oder

acet yl am no- St!’b@uhllemlde!selben @1L84ungy| IL@mebwngetemp emamnteamr Shure.eRGOGH, tund N,N-

ic in e upgskat to
S R R
Al kyl  si ngl. silybverbtAdengy/ ﬁmbg ffs, &@s&&m dé ntsvmadnen gl St mlt

Ver bi ndung gks8ingeh@ptallscinser iﬁhcﬁld@éndérlvormt’geﬂAF%aGEuriU)niV@H’erengﬂﬁit I ges AI kyI
ausgenomen 2 OdBUBWU“thF?Qb& moﬁeh@d&m@qumsn_anmwwpmew la-@ fhéitreinem C,_,-Alkanol

1, 1- Di et hyI?J‘f“‘(}Bmz'"ei"gpthe"‘/hfp'me‘hv';’g'mﬁdé' gﬁ{ﬁl“ﬁﬁ&mg @ Anspruchs 10, 11 oder

12, WOT i s Kei e Bt et N BEY Baerl 1OMEF 2 Zuckth e, DODRE i AR ol Rhdt 2 3

Ei ne Ver bi Oﬂbﬁl@orﬂ% 11*'éﬂ{ynﬁlnem¢ H(Dodem 1-Diethylpropyl, ist.

COCH | <COH '4\Das Verfahren des Anspruchs 1, }H{Jer 3, worin keines der Symbole X, Y gdbg £ eine Doppelbmdur}do
CH3 - bedeutet. CH3 55
CH 5, Das Végatﬁ%des Anspruchs 2 zur Herstellung einer Verbindung der F&nq Va- e
IV, a-e 60 in welcher die strichligrten Linien X, Y und Z ndgliche
Doppel bi r du~ngf ndar st ei | ldl e genaonter . COOH

R EDoppeI bi ndungen, | I sf vor handen, ent vved" eX jund. Zi n Kombi nai oder
erre von 5., Y oder Zauein& ni d. OH

~ = 7 - .15. Eige pharjmazeutischg, antihygeercholjesteininische

und ei ne
@gsnach 65 ei nem
I

Zusgel sezun, - et haI tad ei neHn - phar mazeut I schen Tnri der
Ml LSiam' . reoga. a L
(1117 111111 1 1

’ ’
CHy CH;
A% ame v 'a—e
35
6. Das Verfahren des Anspruchs 1 zur Herstellung einer Verbindung der Strukturformel:
40
45
- 50
la—e
in welcher
R {1} Cy_o-geradkettiges oder verzweigtkettiges Alkyl, ausgenommen 2- Butyl
{2) C;-10-Cycioalkyt,
55 (3) Cz-,n'Alkenyl, . .-
(4) C,_;4-CF;-substituiertes Alkyl, TR
{5) Phenyl, - -

(6} Halogenphenyl, - ._?3 e ammimers sraneT

~ (7) Phenyl-C,_5-alkyl oder ' e . -
N 60 (8) substituiertes Phenyl-C,_s-alkyl, in welchem: der Substltuem Halogen, C,;,—Alkyl oder C,— -Alkoxy
T U ist: ‘bedeutet: und d:e strlchllerten Lm|en bei X, Y und 2 moghche Doppelbmdungen darstelien,wobasdi&—

R ﬁ'smd und der entsprechenden Dihydroxysauren der Formel

65
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A TR R T

0 033 538 16. Eine Verbindung der Fornel 1l1a,. nach Anspruch 10 oder 11,

worid R 1, 1-Di et hyl propyl ist. 17. Eine VErblndung nach Anspruch 16, worin
kei nes der Synbole X, Y oder Z eine Ebgpelblndung darstellt. 18. Das gxla;
Ver f ahren des Anspruchs 1, 2, 6 oder & 1,1-Di met hyl propyl ist.*19.7
Das VYerfahren des Anspruchs 18 morln N synbol e X, Y und Z eine
Dopp¢l bi ndung darstellt. 10 Patentansp che fur | e Vertragsstaat: AT 1.

Ein Yerfahren zur Herstellung elnerOVErbl er Strukturformel: 15

HO "¢ 0 O %0 -c . CH3 R 25
"a-ejworin"R H oder CH3 ist; 30 & (1)HC, ,ho-geradkettiges oder

ver zfwei gt ket ti ges Al kyl, ausgenonmen -.,-«I ég C3- 10- Cycl oal kyl, (3)
C2-1p- Al kenyl, (4) C, C)CFS substi , (5) Phenyl, 35 (6)

Hal o enphegy (7) Phenyl Cl. 3-al ky - B) substituiertes
Phenyl - C1 al kyl, in wel chem dest’r“Substi tuent Hal ogen, C1.3-Al kyl oder
Cl- 3t Al koxy i st; bedeutet; die strichiierten, Linien, bei X, Y und Z nogliche
Doppgl bi ndungen darstell en, wobei die genannh%ﬁ 40 Doppel bi ndungen, wenn
solcse vorliegen, entweder X und Z in Konbination oder X Y oder Z aIIei%

i i ure in e er
sind: und & @ﬂereme:s%af@mwmhuw pitniesraps Balzee et gpnamyemBfuren( evv cﬁg 9

OH || R C O9%gpnnten Sauren oder eines phenyl-, dimethylamino- oder acetylamina-substituie l??ters
der genannten Siuren, w
S 1) Das Umsetzsr sin J’:ﬁﬂﬁ&é%&&ﬁw |55
e a-e o er eines pharmazeutisch annehnbaren Sal zes der genannten
:Saﬂren- .2eines C, -4:A kyliesters ng- ten Sauren oder eines
phenyl -, dlnethylan1no- oder
acetyl am no-!substituierten~. -1, eAl kyele 60 der genannten Sauren,
wel ghes unfalgt:-:-- 65
25
30
Ve
. mit tert.Butyldimethyichlorsilan unter einer inertatmosphére bei Umgebungstemperatur in der Gegenwart
F 35 eines Saureakzeptors;
2) das Acylieren der entstandenen 4-tert.Butyldimethylisilyloxyverbindung durch:
a) Rahren derselben in Lésung mit einem Séaurechlorid, RCOCI, in Pyridin in einer Inertatmosphare in
der Gegenwart eines Acylierungskatalysators, oder
b) Rihren derselben in Lésung bei Umgebungstemperatur mit einer Saure, RCOOH, und N,N-
: 40 Dicyclohexylcarbodiimid in der Gegenwart eines Acylierungskatalysators, und
1 3) das Entfernen der Silyigruppe durch Rihren bei Umgebungstemperatur in Tetrahydrofuran in der
Gegenwart von 3 Aquivalenten Tetrabutylammoniumfluorid und 4 Aquivalenten Essigsdure je Aquwalent
Silylverbindung, und, gewiinschtenfalis, die Behandiung der entstandenen Verbindung |,_, mit einer Base,
gewiinschtenfails unter anschiieBender vorsichtiger Ansduerung mit verdlnnter Séure,
_ 45 oder, gewiinschtenfalls, die Behandlung der entstandenen Verbindung | ,_, mit einem C,_,-Alkano|
! oder mit einem Phenyl-, Dimethylamino- oder Acetylamino-C,_,-alkanol.
7. Das Verfahren des Anspruchs 6, worin R’ CH; ist.
1 8. Das Verfahren des Anspruchs 6 oder 7, warin R C,_;o-verzweigtes Alkyl, ausgenommen 2-Butyl,
insbesondere 1-Ethyl-1-methyipropyl oder 1,1-Diethylpropyl, ist.
i 50 8. Das Verfahren des Anspruchs 6, 7 oder 8, worin keines der Symbole X, Y ader Z eine Doppelbindung
: bedeutet.
i 10. Eine Verbindung der Formel:
55
= ) -
] 60 oy o
] e e
i .
g |
i -
! &5 - oo
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391 L'1
Ver bi ndung der
CH3 15

Al kal i met al | hy
Ansauer ung und
2) die Ursetzu
O CH3 R 35
tort. Butyidi e
Ungebungst enpe
der entstanden
Ruhren dersel b

1 1111 SI1 11 111 0 033 538 1) Das Erhitzen einer
Fornmel: O HO _1u2' 10

lil a-e mt einem
droxid in einemprotischen ng ngs?ﬁttel gefol gt von der -
wen Lactoni sierung unter Bil dung von Ver bi ndung IV.-.; 20
@g ﬁﬁg Gl fshi ndung der Struktur: . HO 30

1—10-geradkettiges=oder verzweigtkettiges Alkyl ausgenommen‘Z autyl

[Va-e mit
Cycl
thyﬁgpgll"“ ki 3ak‘lll unter einer |nertatnosphare bei

I at 44y C,Lg-CElesubstedueas\®iky, ei nes Saur eakzeptors; 3) das Acylieren
en @Hf*emﬂ But%(r: di met hyl si | yl oxyver bi ndung durch: 40 a)

en ylt e| nem Saur echlorid, RCOCI, in Pyridin in

ei ner | nertagrosp ?{ugstnne @ he Véﬁ({dt in§leltfisin é&%hbs%u%%l%@érﬁkysﬁﬁﬂ oder ('p_q%koxy

b) Ruhren ders

a9t Rdeutelt LOSuNg el Ungebungst enperatur mt el ner Saur

RCOOH, und N, N- Diie ytritrdibrssoytinder ta0M, Y andiZ méigictee Déspgleinthangen éarsigien, wobei die genannten

Acyl i erungskat
bei Urrgebung%

Aqui val enten Tetra

Aqui val ent Si |

<’9'° kRgen YR 49'“”(93(3"“E$ﬂ‘f e@rwéﬁr Xiend 2 Kemiipatipeder¥r cadeRsieingind:
%%%H}eché},dl,% {ﬂg{xgsag o an %ger 45 Gegenwart von 3

anmoni U ui val enten Essigsaure je

yl ver bi ndung, und, gewOnschtS cdd€ Behandl ung der
entstandenen Ver bi ndung 1U, mt einer Base gewunschtenfal I s unter

schlleflenge
gewOnscht enf al
d . 4- Al kanol o

Acet yl am no- C1.

CH3 ist. Prior
R “CH3 ist;
C3-10-verzwei g
C3. 10 Q/cloalk

o

35

45

55

. ._50

65

fhd R (1) Cl.8-geradkettig

r vorsichtiger Ansauerung mt v it er Saure, oder,

| s, di e Behandl ung der ﬁng.s@anden n Verbindung |,. mt einem
der mt einem Phenyl -, D met iyl gmino- oder

4- al kanol . 50 2. Das ‘ { s Anspruchs 1, worin R

itit: 5. August 1980 3. renddes Anspruchs 1, worin

: oder
tkettiges Al kyl, ausg@&ibdnmen 2-Butyl, 55 (2)
yl, (3) C2-10- AIkenyI (4) C1, O C3- substituiertes Al kyl, -
5) Phenyl, (6) Fblogenphenyl a=a .

oder ein pharmazeutisch annehmbares Salzes der genannten Sauren, eines C,_,-Alkylester der genannten
S&uren oder ein phenyl-, dimethylamino- oder acetylamino-substituierter C,_,-Alkylester der genannten
Séuren, mit Ausnahme von Verbindungen, worin beide Symbole X und Z Doppeibindungen sind und worin
a) R’ = H ist und
b) R’ = CH; und
R = C4-1o-geradkettiges Alkyl sind.

11. Die Verbindung des Anspruchs 10, worin R’ CH, ist.

12. Die Verbindung des Anspruchs 10 oder 11, worin R C,_,,-verzweigtkettiges Alkyi, ausgenommen 2-
Butyl, insbesondere 1-Ethyl-1-methylpropyl oder 1,1-Diethylpropyi, ist.

13. Die Verbindung des Anspruchs 10, 11 oder 12, worin keines der Symbale X, Y oder Z eine
Doppelbindung darstellt.

14. Eine Verbindung der Formel:

HO HO COOH

; oder ;
]
CH3

Na—e . 'V:-;-e

in welcher die strichlierten Linien X,.Y und Z moghche Doppelbmdungennarstellen,weobéi doe genannten“ P

pharmazeutlschen Trager und eine antlhypercholestennamlsch yvu'ksame. ,enge'émer.Verbmdung nach'm"r-

einem der Anspriiche 10.bis 14.
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-3-atkyt,--in- vvelchem derSubstItuerrlt Har C ; _3-ATkoali 3-4..... -

i st} bedeutet.: . 4- Das -arfah ten d@sg33 538 - Prioritit: 4. aFebruar.
1980 fd F---- : %;@Veahrer:j gﬁs é?ns ruchs 1[g 2 oder- 3,
wornRC310 ‘F"E‘ YA fdRr, o s Aru ade

| -E hyI 1- rredram, ‘P §roigdhune npchAnsprueh Iy WPEHIH™ %?tsymw 6“‘;63'63'“3 °°"e‘r@ﬂ "r“%?
L 18. Das Verfahren dés Anspruchs 1,72, 6 oder 7, worin R 1, T-DimethyIpropyrist. = 0 033 538
5. )as Versf ahrmudeserﬁn&prddchsspluchem o0 dined , denByritvieke nesi Zeine Sy priztdireluig
Y ofler Z ei rfersBtippel bi ndung bedeutet. 6. Das Verfahren des Anspruchs 2 zur

60 % _ henyi - C3- al kyl oder- -.. Do (8) substituiertes Phenyl-C,

Her gt el | ung ei ner Verbi ndung der Fornel: HOOH 10 H
ode HHO H< ~~~~CH3

CH3t | - ~to-PateMdspriiche fir die Vertraggpfa@HAT ~~~~~~ B CH~~~~~~~e e~ VIV

|V {a-e . gtat: 5. August 1980
7. Pas Verf ahr bfndSgateLisr Hepeuge siner ey ?eﬁﬁg”"g‘wﬁg‘ﬁ "Ver bi ndung  der
Forjrel : 25 0 HO o) HCO :COOH O ~
OH BO 15 HO *oder HO | 35

: m - , szzo~~~~~H CH3 CH3H3

CH3 | ~a-e || ' IV a-e 40 Priorit-at: 4. Februar

1980 8. Das Verfahren des Anspr ucH=CEOz yr
Striukturfegnel: 1 46 HO 50
Il RCG-OH R~ CH3

erstel lung el ner Verbi ndung der

L a=—e

worin
R’ H oder CH, ist;
30 R (1) Cy-o-geradkettiges oder verzweigtkettiges Alkyl, ausgenommen 2-Butyi,
(2) Ca-1o-Cycloalkyl,
{3) Co—p-Alkenyl,
{4) C,-1p-CF3-substituiertes Alkyl,
(8) Phenvil,
35 (6) Halogenphenyl,
(7) Phenyl-C,_,-alkyl oder
{8) substituiertes Phenyl-C,_;-alkyl, in welchem der Substituent Halogen, C,_;-Alkyl cder C,_;-Alkoxy
ist; bedeutet;
die strichiierten Linien bei X, Y und Z mégliche Doppelbindungen darstellen, wobei die genannten
40 Doppelbindungen, wenn solche vorliegen, entweder X und Z in Kombination oder X, Y oder Z allein sind;
und
<er entsprecheden Dihydroxyséuren der Formel:

45

50

55 il

oder eines 'pharmazeutlsch annehmbaren Salzes der genannten. Sauren, emes Ci-4-Alkylesters der. .. .
S Alkylesters

=

-

3

- 60
y .

- .
X

=

65
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XV ‘55 - -
F o a-e- 3 60 ~~in wel cher --- - R (1
C. 10- geradkettl ges oder - ver zwei gt ketti ges A kyt ausgenor nnmKen 2 8utyl, z

65 (4) CI - 0- CF3- SUbStItUI ertes Al ky - 41 | L1 1. 0
033 538 (5) Phe‘r\PFs Erpigrpn Ha?fd/gé’ﬂﬁhmﬂﬁlf F°f(“?5 Phenyl -Cl13-al kyl oder (8) ~ _ -
substituiertes Phenyl-C, _3-al kyl, in welchem deroSubst i tuent Hal ogen,
"C1-3-Al kyl oder O _3-Alkoxy 5 ist; bedg ; die strichlierten Linien
bei X, Y uhd Z nogliche Doppel bi nduggen dagstellen, wobei die genannten
Doppel bi ndungen, falls vorhanden, emgtweder d Z in Konbination oder X, Y
oder Z allein sind; und der e epden Dy hydroxysauren der Fornel: 10
HOQ COCOH 0 RC©
5 1o CH3 R' 20 oder eines ph 3annehrrbaren Sal zes der
genannten Sauren, eines C, _,-Al kyles genannten Sauren oder eines
phenyl -, di et hyI am no- oder acetyl a Stituierten C-4-A kylesters 25

der genannten Sauren, welches unfrt’~t : 1) Das Unsetzen ei ner Verbindung der

Struktur: 600 30 HO 35 i

CH3 |, ~~~~~~ J . ' 40 a—e ~ IVae
mt tert. But yi di net hyl chl or si I an unter einer |nertatnosphare bei
Umgebungst en'pépﬂaera AlkalimetatihydBadrtin\aietn pedtiseren Shsung@akee péfolgSvon4Br Ansauel)ngding der

Acyl i eren 2de St ale L) ven Vergiodyiadiamet hyl si | yf oxyver bi ndung durch: a)
Ru%ren der sel be;r:'gIe il e;&efb'@f’?ﬂa‘fﬁ' YYf*8chl orid, RCOCI, in Pyridin in

ei ner I nertatnosphare in

~—

25

30

35 a=—e

mit tert.Butyldimethylchlorsilan unter einer Inertatmosphére bei Umgebungstemperatur in der Gegenwart
eines Siureakzeptors;
3) das Acylieren der entstandenen 4-tert. Butyidimethylsilyloxyverbindung durch:
40 a} Rihren derselben in Lésung mit einem S&urechiorid, RCOC!, in Pyridin in einer Inertatmosphére in
der Gegenwart eines Acyherungskatalysators, oder
b) Rihren derselben in Lésung bei Umgebungstemperatur mit einer Sdure, RCOOH, und N,N-
Dicyclohexylcarbodiimid in der Gegenwart eines Acylierungskatalysators, und
4) das Entfernen der Silyigruppe durch Rihren bei Umgebungstemperatur in Tetrahydrofuran in der
45 Gegenwart von 3 Aquivalenten Tetrabutylammoniumfluorid und 4 Aquivalenten Essigsiure je Aquivalent
- Silylverbindung, und, gewlinschtenfalls, die Behandiung der entstandenen Verbindung I, mit einer Base,
gewinschtenfalls unter anschlieBender vorsichtiger Ansduerung mit verdiinnter Saure,
oder, gewunschtenfalls, die Behandlung der entstandenen Verbindung I,_, mit einem C,_.-Alkanol
oder mit einem Phenyl-, Dimethylamino- oder Acetylamino-C,_,-alkanol.
50 2. Das Verfahren des Anspruchs 1, worin R’ CH, ist.

Prioritat: 5. August 1980
3. Das Verfahren des Anspruchs 1, worin R’ CH, ist; und
R (1) Cy_g-geradkettiges Alkyl oder C,_,q-verzweigtkettiges Alkyl, ausgenommen 2- -Butyl,
55 (2) C3-4o-Cycloalkyi, o .
(3) C2_|Q‘A|keny‘ o -l_...:--h
(4) C,_,o-CFs-substltmertes Alkyl . -
- (8) Phenyl, - e
{6) Halogenphenyl o
(7Y Phenyl-C,_s-alkyl oder
~(8).substituiertes- Phenyl-C,_g-aikyf, in- weichem derSubstttuent.
.ist; bedeutet.””. .. . . = .-
: . Prlontat 4, Februar 1980 R z
T 4 Das Verfahren des Anspruchs 1, 2 oder 3, worin RCs-m-verzwelgtes ATkyI ausgenommien
65 insbesondere 1-Ethyl-1-methyipropy oder 1,1-Diethylpropyl, ist. - we T
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der iGegenwart eines Acylierungskatal ysators, oder b) Ruhren derselben in -
Losang bei Ungebungstenperatur mt einer Saure, RCOCH, und N, N-

Di cyicl ohexyl carbodiimd in der Gegenwart eines Acylierungskatal ysators, und
50 3) das Entfernen der Silyigr upﬁf ety | hren bei {
Unrggbungst enperatur in Tetrahydrofuran in der Gegenwart von 3 Aqui val enten-
Tet jabut yl anmoBi Qaef Vejfahned dgmtnSbrMsmva,l 2 ntiand, besingenes derj Symbelei X,a¥ @fér Z eine
Si | Wl ver bi ncﬁmge'b' chtenfalls, die Behandl ung der entstandenen

Ver ifi ndung | a- [?ﬁstve'@h (S'rdeﬁé%s@“"'bse%/\ﬁh'ﬁgifﬁf'&'ﬁ? CIR Ve[Wﬁdé'?g ¥EXTPY ei ender

vor gi chti ger Ansauer ung mt verdunnter Saure, oder, gewunschtenfalls, die
Behgndl ung der entstandenen Ve b| 8ung la,- mt e| cdbkanol 55 oder
m t fei nem Phenyl -, Di met H§ oder Acetyl am no- g é al k nol. 9. Das

Ver gahren des Anspruchs 6, oR' CH3 ist. Prioritat> gust 1980 ---

10. §Des Veg f ahren des Anspruchs 8, woripyR CH3 isd; - . R (1)

C, -}-geradkettiges A kyT‘I oderg”C3- 10- ver zwei gt kettl'gé't Kl kyl , ausgenont nen
2nBdtyt 60 (2) C., . 10- ¢ydl oal EW’ - (3) &2 Keadn. (4)

Cs=10- OF3- subst i t ui ert g i R m henyl®,  (6)
Hanbgenphgnyl , .--..- I )

Phenyl - C, _3-al kyl od 42 ¢ 11111111111111 0 033 538 (8)

substitui ertes Phen 3 CL. 3-al ky‘ in wel chem der Substitygnt Hal ogen,

Cl. B- Al kyl oder C _3-Al koxy ist, a-b%deutet Prioritat: 4. Fetsruar 1980 11.
DasCVerfal;gen des Anspruchs 8, 9 oder 10, worin R C3.10-verzweigtes Al kyl,
ausyyenommen 2-Butyl, 5 insbesondere 1-Et hyl - 1-Prfetift/] Hrivgydt 18&fer
1,1-Diethylpro Das Verfahren des Anspruchs 8, 9, 10 oder 11,
worjn keines dzydags\//eéa%fe"df(s'&'ﬂ?pﬁ‘a'?r3 2pr é‘f’?fé”“%ﬂ’ﬁ%fl"ﬁfbﬁﬂa’l‘ﬂgdeb@d@a'i et. 13. Das
Verfahrenfges Anspruchs 1, 2, 3, 8, 9 oder 10, worin R. 1, 1- D net hyl pr opyl

i sty 14 s Verfahren des Anspruodns 13, worin keines der Synbol e X, Y oder
Z & ne Doppel bi ndung 10 # Revendi cati ons @E@Hat s
corfractants: BE CH DE FR I TILi LU NL SE 15 1. pcede pour |la
preparation d' un conpose de TO ful e devel oppee: HO 20
0<¢ 8, H'HOB 25 ho ‘oder Ho 7 la-e 30
STk
1 35 , ’
CH:; CH,
. |Va_e .- ) o |_V 'a—e
40 )
Prioritat: 4, Februar 1980

. 8. Das Verfahren des Anspruchs 1 zur Herstellung einer Verbindung der Strukturformel:
i 45

3

)

55

. 60 _
w0 imwelcher T :
-+ R {1) C,_yo-geradkettiges oder verzweugtketttges Alkyl ausgenommen 2'Buty
(2) Cg_«m Cy‘ﬂoalkyl T L
(3} C,_qo-Alkenyil,
65 (4) Cy-10-CF;-substituiertes Alkyl

41
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dans laquelle R est Hou CH3; Rest (1) un alkyle en C 10 a chaine droite

ou ramfiee, al'exception de 2-butyle, 35 (2) un cycl oal kyle en C3. 10,
(3) un alcényle en C2-10, (4) un alkyle en C, _10 substitue par -CF3, (5) un
phenyl e, (6) un hal ogenophenyl e, 40 07038n53Benyl - al kyl e en ClL.3, (8)

un phenyl-alkyle(gnmC1 3 substitue dont |e substituant est un halogeno,\ynﬂ,”

al kyle en C1-3 Oqgﬂb&iﬁﬁ&%IGH C -3, Les pointilles en X, Yet Z
representent des (O/rmbhves, |-aiRji saas event uel | es, |esdites doubles |iaisons,
| orsqu’ el | es sont(8yrubsieddres Pheby!dnt.-abwi ih wilckdm zerénbamwmlmmgom-a-élml odex C, Y-Atkaxy

ist; bedqu i o inignde Y, rst wobei die
é%iu losb et 45 genanntqe_r?§ ila H grneg'g fﬁglvorhandgr?rerﬁggg B@% mblnatlon %_d%aﬁ_x%ew atlein
*Hr W 43' ~ng E?-ié‘s rechenden Dihydroxysduren der Formel

pt abl e- en pharnaci e

||~~~ a--e Sc 60 ~~ou up,..S
----~ d"aikyle- en

desdits aci desnetc' lyeei{ dsifh~s~it~ L, ~~ -

C, 4substitue par |es groupes phenyles ¢l neth M di X; o~aest Vanirno~ !.es
VVdP—sR~idG,':u ~~ <, conpr end- -0 ;

- . H 43
11'1 D01 1# 1! | Il 111S 0 033 Qauffage d' un conpose de

formule: 0 H5 Q 11 0 , o " CH3
a-e avec un hydroxyde de netal alcalin sol vant protique suivi d une
acidification et d une lactonisatidh’ pour fourni er un conpose IVa.,; 20

2) la rb6actign du conpose de structure: 0 25

oder eines pharmazeutisch annehmbaren Salzes der genannten Siuren, eines C,_,-Alkylesters der
— genannten Sauren oder eines phenyl-, dimethylamino- eder acetylammo—subsﬂtu:erten Ci-s-Alkylesters
25 der genannten Sduren, welches umfaft: .
1) Das Umsetzen einer Verbindung der Struktur:

30

35

40 - o . ) - v

mit tert. Butyldlmethylchlorsﬂan unter emer Inertatmosphare bei Umgebungstemperatur in der Gegenwart
eines Saureakzeptors;

45 2) das Acylieren der entstandenen 4-tert. Butyldlmethyls|lyloxyverbmdung durch:

a) Rahren derselben in Ldsung mit einem S3urechiorid, RCOCI, in Pyridin in einer Inertatmosphiére in -

der Gegenwart eines Acylierungskatalysators, oder
' b} Rdhren derselben in Lésung bei Umgebungstemperatur mit einer Siure, RCOOH, und N,N-
Dicyclohexylcarbodiimid in- der Gegenwart eines Acylierungskatalysators, und
50 3) das Entfernen der Silylgruppe durch Riihren bei Umgebungstemperatur in Tetrahydrofuran in der
Gegenwart von 3 Aquivalenten Tetrabutylammoniumfluorid und 4 Aquivalenten Essigsaure je Aquivalent
Silylverbindung, und, gewiinschtenfails, die Behandiung der entstandenen Verbindung 1, mit einer Base,
gewdiinschtenfalls unter anschlieBender vorsichtiger Ansduerung mit verdinnter Siure,
oder, gewlnschtenfalls, die Behandlung der entstandenen Verbindung l,_, mit einem C,_,-Alkanol
55 oder mit einem Phenyl-, Dimethylamino- oder Acetylamino-C,_,- alkanol

9. Das Verfahren des Anspruchs 6, worin R’ CH; ist. . ST e

Prioritdt: 5 August 1980
10. Das Verfahren des Anspruchs 8, worin R’ CH, ist; und - .
~ . R (1) G_g-geradkettiges Alkyl oder C,- 1o-verzwexgtkemges Alkyl ausgeno' men
60 (2} Cy_1¢-Cycloalkyl, . _ _
. (3) Q_'Q'Alkenyl . ‘ o
- - {4) Cg.,o-CFs-substltmertes Alkyl i
.- {5) Phenyl, e :
R )| Haiogenphenyl s
65 (7) Phenyl-C,_,-alkyl oder

42
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e

CHB§30 R J iVa-e 35 avec le tert-butyidi met hyl chhorosil ane dans une
at mpsphere inerte a |l a tenperature anbi ante en presence d' un accepteur
d' g{i de; 3) I'acylation du conpose de type 4-tert-butyidinmethylsilyloxy .

obténu par: a) agitation de celui-ci @ng38l888on avec un chlorure d' aci dg;
, dans la pyridine dans une 40 atnosphere iner en _.pr nce d'uyn 7

cat gl yseur d &gggﬂaﬁtit‘b?ﬂes 5EF"H)C‘H'Q|"Y'a‘PiW8Hhﬂ'éQ?f%“ﬁﬁt'fué?t *}éﬁ"’%"oFUf‘?%q °§e’|°g'°%‘°"y
erature d@nblant'e avec. un aci de, pREE. Fédtuat Goshl, N-

di cycl ohexyl cathoskivieRinde dHARDRSIBBCEoddr 10NwartitRal, Y s eurweldted alkyadusgenemeen ZButyl,
| ' e]i mi natsi dnsbelandgreolifsbyl-dimegtyprqpairodani. t-Biethderomvl|id: t enper at ur e apbj ant e, dans
e P R dder 2 sins

et r ahydr of lﬁi%ﬁ}&eb ’elptrdéiéﬁ%’é‘°ﬂ%8ft?'dps°d‘é’q1]i VAl kines flgr
abut yi arfi?Beg Y8 a‘ﬁélﬁg%gﬁucﬁngvg!&e@mr &, WoiisR 1 1R deRMFodyPisar

equi val ent de OBROG&aRleh ¥ibd AriBsuckl 13, HbriDkbide® deteSimbale X, IYaddeCDRIAE DA ppeltdiDOHS €
1, obt emu dameot. une base, si on le desire, suivi d une acidification
nmenfagee avec un acide dilu6 ou, si on le desire, traitenment du conpos6

obt

nu la, - avec. I - i met hyl am no- ou
yl am no-a %"gﬁ%f%"gh&g%?fa%%"g%‘e“ Bg{)‘ggég%&gﬁfgh}eg&w is‘gati on 1, ou R est
CH3lL 50 15 3. 1.le podeeesbar derdparati@veuttiot@biéata fdrmole dBveloppéeR est un al kyl e en
C3_10, a |'exception de 2-butyle, en particulier un |-ethyl-1-nethylpropyle
ou un 1,1-diethylpropyle. 4. Le procede _de |La rg®endication 1, 2 ou 3, oG

au%m de X, Y ou Z n'est une double |ia°¥. 5§ 60 65 44

HES| 111,421 11|11 11 1ill 0 033 538 5. L ooc~d6 de | a revendication 2
podr |l a preparation d' un conpos6 de fllornule: 10 HO Ce-eHOWx: COOH O

~~OH HOH CH CHBE=0 - H 13

31 15 | Va.i '

CH
a3 preparation d un conpos6
HO HOOW

v &e 6. Lg procdd6 de | a revendicati
de if ornul e d~vel opp~e: 20

CH{30~~~~~~~ | ~~~ R
la—e
30 :
dans laquelle

R’ est H ou CHj;

R est

(1) un alkyle en Cy_,4 & chaine droite ou ramifiée, 3 I'exception de 2-butyle,
35 (2) un cycloaikyle en C;_,,,

(3) un alcényle en C,_,q,

(4) un aikyie en C,_,, substitué par —CF,,.

(5) un phényie,

(6) un halogénophényle,

40 (7) un phényl-alkyle en C,_;, )

(8) un phényi-alkyle en C,_, substitué dont le substituant est un halogéno, un alkyle en C,_3; ou un
alcoxy en Cy_3; '

Les pointillés en X, Y et Z représentent des doubles liaisons éventuellss, lesdites doubles liaisons,
lorsqu’elles sont présentes, étant soit X et Z en combinaison, soit X, Y ou Z seuls; et

45 Les dihydroxy-acides correspondants de formule:
COOH
OH
50
CHj
55 -
Mae
60

Gt esHits dciled DR TR ESER:
acatytamino: desdits dides, ake

.27 _ou un sel acceptable en pharmacie desdits acides,.Uf ester d’alkyle. &3
.. ... d'alkyle en-C,_, substitué par les groupes phényles;_diméthyla_miqp

da b

;,mmﬂ:ﬂim-lﬂﬂ.ﬁ'iﬂtﬂiﬁ-i!ﬁﬂl"ﬁ’“"'m—

" comprend - -
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| a-e dans laquelle R est 35 (1) un alkyle chalne droite Cu rarnifide
en Cl..10, A 1" exception de 2-butyle, (2) un cycloalkyle en C3...0, (3) un
al c~nyle en C2..10, (4) un alkyle en C%.-lo substitu6 par -CE3, (5) un .

ph~nyl e, 40 (6) un hal og~noph~nyl €9 038 8d8ph~inyl .. alkyle en O -1..
(8) un ph~nyl .. &l \K¥l.8#R0 dlh composblBStothdigl dont | e substituant est un '
hal og6no, un alkyle en CL..3 QU un alcoxy en Cl..3; et [es pointi~lls en X

Y et Z repr~sentent des doubl es |iaisons_6ventuelLPes, |esdlites doubles
45] i ai sons,s |l orsqu' el | es sont pr~sent esio nt Foit X et Z en conbinaison,

soit X, Y ou Z seuls; et |es dihydroXy- 45a&d correspondents de fornmule:
HOr COCH o L~CH 50 . R -C O CH3

55 - ~O g~ --ou :ur setl acceptable en
pharmac. .ig,deisdits acds netrd atkvf 2 pTLC destdlf% acidesi tiidl- "st~'
d alyle.en 1..4. substitu6 par les g g ' Bes di mdt hy~amh! &7b
J-cdtyfaikhir eUsd Ft' beiotFizZ- comsLens A~ - 65

| ~~~~eeee e 0 033 538RL) la reaction d un conpose de structure:
05 s HOHO HCH3 '5 |Va-e avec le
tert-butyid nmethyl chl orosil ane dans une at rmsl;blqlg%e inerte Ala tenperature
anbi ante en pr6sence 20 d'un accepteur d' acide, 2) |'acylation du conpose
de type 4-t erdvedusthydrekyidetdryiétsaiialcytin@sys walRbi@ddpid@due s@yi dABé ScRkficRidndey GRlddionShtion
en sol uti on epeecioumiectn empes Ik-aci de, RCOClI, dans | a pyridi ne dans une

at nospher e %9 ner 2l BRSSP 64 &BROS¢dasruetdteal yseur d' acyl ation, ou b) agitation
de celui-ci en solution A la tenperature anbi ap e avec un aci de, RCOOH, et
le N, N 25 dicycl ohexyl carbodii m de & SeNfe d'un catal yseur

d' acylation, et 3) I'"eimnation du groupelgsildyle par agitation a la

t enper at ur & anbi ante dans | e tetrahydrofurahne en presence de trois

equi val ents de fluorure de tetrabutH@argopiim et de quatre equivalents

d' aci de aceti que !

30

35
avec le tert-butyidiméthylchhorosilane dans une atmosphére inerte a la température ambiante en présence
d’un accepteur d’acide; .
3) I'acylation du composé de type 4-tert-butyldiméthylsilyloxy obtenu par:
a) agitation de celui-ci en solution avec un chlorure d‘acide, RCOCI, dans la pyridine dans une
40 atmosphére inerte en présence d'un catalyseur d’acylation, ou .
b) agitation de celui-ci en solution 4 la température ambiante avec .un acide, RCOOH, et le N,N-
dicyciohexylcarbodiimide en présence d'un catalyseur d’acylation, et
4) U"élimination du groupe silyle par agitation 3 la température ambiante dans le tétrahydrofuranne en
présence de trois équivalents de fluorure de tétrabutylammonium et de quatre équivalents d‘acide acétique
45 par équivalent de composé silylique, et, si on le désire, traitement du composé |, obtenu avec une base, si
on le désire, suivi d'une acidification ménagée avec un acide dilué ou, si on le désire, traitement du
composé obtenu |,_, avec un alcanol en C;_, ou avec un phényi-, diméthylamino- ou acétylamino-alcanol

en C1_4o .
B 2. Le procédé de la revendication 1, ot R’ est CH,.
50 3. Le procédé de la revendication 1 ou 2, ou R est un alkyle en C,_,, 3@ 'exception de 2-butyle, en

particulier un 1-éthyl-1-méthylpropyle ou un 1,1-diéthyipropyle.
4. Le procédé de la revendication 1, 2 ou 3, ol aucun de X, Y ou Z n’est une double liaison.

55

60 .. . .. .-

BT



par equivalent de conpose silylique, et, si.on le desire, le traitenent du
congose obtenu a-, avec une base, si on |le desire, suivi d une

acidli fication nenagee avec un acide dilue ou, si on |le desire, traitenent
du 30 conposb obtenu I.-, avec un al canol en Cl.4 QU avec un phenyl -
di mgt hyl am no- ou acetyl am no-al canol en Cl,4. 7. Le procede de |la

revgndi cation 6, ou R est CH3. 8. Le ?5 Q33 FiB8ies revendications 6 ou 7, 61)
R eqt un al kyl &, (AtbdshEdeaR rdvandicRiion doufi GrRBhrbfUA M cdmpesk ik Brm@& particutier
1- etghyl - 1- n6t hyl propyl e ou 1, 1-di et hyl propyl e. 35 9. Le procede des
revgndi cations 6, 7 ou 8, ou aucun@e X, Y ou Z n'est une double |iaison.

10. §un conpose de fornul &i© -C- 49 HO COOH
o | RI50 _on
; Rest (1) un aIkyI rchaine droite ou

CH3
dn de 2-buw¥yle, 55 HO (2) Ain cycloal kyl e en

a-efdans laquelle R est H ou
raniffiee en G 1-0, A |' &iapt
i% un aIker en C substitue dont le
Heyle en' d . of n C , - 3

C31q, (3) jn alcenyle en jCa
Y et-Z representent

subdtituant est un hal o@@
o . * l'es poigtifles en
desd60ub|elllalson %U%ntlelle5|esd|te doubi €13 60 .lorsqu' elles sont
presentesi etant soit X et Y en'Vaearbi nai sonsoi t XYoqueuIW' et * -'-'F
| esidi hydroxy-aci des correspondants de fornule: - = --
*x _1 " 65 46 | 6l Ld prbckbé de 13 levarildichtlch 1Bpdut ik lpréparaflbnCAd coBBoséi@e Btr(\ule developiE@O-l @)

<HPHI | 5 R—C—Oj CH3 rO
R f(la-e 5%u un sel acceptable en pha&g?0|e its acides, un ester
d alkyle en C,_4 desdits acides ou un kyl e en Cl4 substitue par

un Proupe phenyle, dinethylanino ou acetyl @ desdits acides, a
I'e<cept|on des conposes ou X et Y szt t ous tdeux des doubl es Ilalsons et
ou R=C-0

30

| a--e

dans laquelle R’ est
35 {1) un alkyle chaine droite ou ramlflee en C,_,q 3 I'exception de 2-butyle,

{2) un cycloalkyle en C,_,,,

(3) un alcényle en C,_qq,

(4) un aikyie en C,_;, substitué par —CF;,

(5) un phényie,

40 (6) un halogenophenyle,

(7) un phényi-alkyle en C,_,,

(8) un phényl-alkyle en C,., substitué dont le substituant est un halogéno, un alkyle en C,.; ou un
alcoxy en C,_;; et les pointillés en X, Y et Z représentent des doubles liaisons éventuelles, lesdites doubles
liaisons, lorsqu’eiles sont présentes, étant soit X et Z en combinaison, soit X, Y ou Z seuls; et les dihydroxy-

45 acides correspondants de formule:

" Nedwwny

COOH

50

e e d'alkyle en. C1-. substitué par les groupes pheny!es dtmethylammd""“ sétylaninio desdits
comprend _

- 65 -
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a) R =Het b) R = CH3, et 20 R = un al-kyle a chaine droite en Cs-1o.
11. Le conpose de |la revendication 10, ou R est CH3. 12. Le conpose des ‘
revendi cations 10 oCu 11, ouj R est un alkyle a chaine ranmfiee en C3-10, a
| * exception de 2-butyle, en particuli@r033t538 |-ethyl-1-methyl propyl e, ou
un 1, 1-di et hyl e . e de la revendication 10; 11 ou 12;. ou.-
aucun de X Y1gEQ%¥h§E§%§ﬁﬁégﬁ§§%F§§r?aison. 25 14. Un conpose de
formule: 0 HOOWC~-H w. COO' 30le O

OH} HOsH 2 ou HO °
HC3 OH3{ 35 < 3
m HIV CH3 IV, 33

ae 40 oU les pointilles X, Y et Z napresenient des doubles |iaisons
event uel l;es, | es doubl es |i ai sons, "¢l |l es sont presentes, etant soit
X et Y en conbinason, soit un de .. 15. Une conposition

phar maceuti que anti hyperchol estero coﬁprenant un support
pharmaceuti que et une quantite_apt’i Nyperehol esteroi em ante efficace d' un
conpose @g 'une quel conque desRfevendi cations 10 a 14. 45 16. Un
conpose de fornule la_. selon les revendicgtions 10 ou 11, ou R est un

1, 1-di met hyl propyl e. 17. Un conpose selon | &¢evendi cation 16, oCu aucun de
X, Y ou Z n'est une double liaison. 18. Le procede des revendications 1, 2,
6 ou 7 ogu RcesiertipyidimithyichiptonishpranpyhesatmdsBnert Bt 16 RARsERIrd AnbiRLERAT ES:L ON

un accepteund’ e, . .. k
18, ou aucun a ,aﬁgﬂﬁ Z n.est une double |iaison. 50 Revendications pour

o5 Elar contiAatatba Tt S KA e SEPEDD . un compose de

1 I Cl, dans | idi
fornul e dewehmsppecinereben présence d'un catalyseur d'acylation, ou Heyridine dans une

o _ . bl(pgiretion de celsi-f@n solution a la température ambtahteavec ur acide &EDOK et Te N}
SHox - 25 dmyclohgggylca:;bgdi?ide en_présence d.un cRalyseur ¢'acylation, et - . ; -} a-oel-ﬁ st le N.N-
: 3) élimination ’

groupe silyle par agitation 2 la température ambiante dans le tétrahydrofuranne en

. 65 47 M bye e , ; ans
L T S e A il
a

0sé obtenu l,_, avec une

~~~~~~~~~~ P . .  age . x, , 0
o S:rs:psa@n-l: desulré.‘.suuwld’une idificStion ménagée %ﬁilué ou, si on le désire, traitement du
co Cpose obtenu l,_, avec un alcanol en C,_, ou avec un phényl-, diméthylamino- ou acétylamino-aicanol
1=4s

;. te procédé de la revendication 6, ou R’ est CH,.
. Le procédé des revendications 6 ou 7, ot R est un alkyle ramifiéen C ar i
. - » ” ! L exc -
" partls:ulLler 1-éthyl-1-méthylpropyle ou 1,1-diéthylpropyle. e eption de 2-butyle en
. Le procédé des revendications 6, 7 ou 8,0l aucunde X, You Zn' iai
10, Un commons i peondica , n'est une double liaison.

_ 0
HO
40
o o]
Co
e CHy
50 la—e
dans laquelle

R’ est H ou CH;;

R est

(1) un alkyle & chaine droite ou ramifige en Ci-10. 3 'exception de 2-
55 (2) un cycloalkyle en Ci-1ar e prion de 2-butyte,

(3) un aicényle en C,_,q,
c f4) un atkyle en C, ., substitué dont le substituant est un halogéno, un alkyle enC,
1~3¢ : - : . ;
- =_-j"-le§ pointilléser) X.'Y et 'Z représentent des doubles liaisons éventueliss. Isadits
. ..60_lorsqu’elles sont présentes; étant soit X et Y en combinaison, soit X P78 :

- Ies-dihydr’ox\g_-acides correspondants de formule:

TN O

- U v e T e o e
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dang laquelle R est Hou CH3; R est (1) un aIker en C -,.1 a chaine
droifte ou ramfiee, a |'exception de 2-butyle, (2) un cycl oal kyl e en
C3-30, (3) un alcenyle en C2,-0O, (4) %PO%%F%@% en Cl 10 substitue par -CF3,"
(5) dun phenyl e, (6) un hal ogenophenyl €, (7) un phenyl -al kyl e en

Cl-3, (8) un phenyl-alkyle en Cl1,3 suyb abort | e substituant est un:. y
halggeno, un alkyle en C1,3 QU un gl coxylen Gl 3; Les pointilles en X, Y et
Zr present ent des doubles liaisong eventUeTles, |esdites doubles I|iaisons,

gu' el l s sont presentes, 6taH¥Cs©lﬁ et Z en conbi nai son, soit X, Y ou
uls; et 75 Les di hydroxy-aci de pitt espondant s de fornule HO

0 <<OH 20 CHa 11 RGO ,H
i — S

30 ou mgn sel acceptable en _phar desdits acides, un ester d' al kyle

en £ 4 desdis acides ou un ester d alkyle en Cl,4 substitue par |es
grogipes phenyl es di net hyl am no ou acetyl amigg, desdits aci des, qui conprend
1) te chauffage d'un conpose de fornule: 35 HO | 40 CH-~C3 45R IIIll a-e

50 }avec un, s hyelio ey detestsoiT@i pHarrbdcRalesdits deites, umessn 0ldaBkyit epCOL Bepdics Bidey bu dh ene
aci di fi cati otaletle dh Gne shizatitué rras an igoavep ehényleo dimstheleming %‘o??g%@mlnv desdits agides, 3
réacti on du wpﬁ?ggredqgéorggqsm% - Y sont tous deux des doubles liaisons et

HO7. _ b} et

) 3r .
— GP 20 R = un alkyle & chaine droite en Cg_+p- H - e
...3 . 9% h .11.Le composé de la.revepdiddtiory10, pl RZgst . 2 > |
AA-s ~~~~~~~~~~~ ~12-Lecomposé.des revendications 10 ol 11, ou R est ur alkyle a chaine ramlﬁee en Cs_yq, 2 I'exception

fre ede 2- butgg en partlcuher est un |-éthyl-1- methylpropyle ou un 1,1-diéthylpropyle.
) 13. Le compose de la revendication 10; 11 ou 12, ol aucun de X, Y ou Z n’est une double liaison.
- 25 14. Un composé de formule:
| 0

HO . . ’CCOOH
30 o]

; H? H
CH
e STk

’ ’
CH3 ‘Va—e IV a—e
2 40 o les pointillés X, Y et Z représentent des doubles liaisons éventuelles, les doubles liaisons, lorsqu’elles

sont présentes, étant soit X et Y en combinason, soit un de X, Y ou Z seul.

15. Une composition pharmaceutique antihypercholestérolémiante, comprenant un support
pharmaceutique et une quantité antihypercholestérolémiante efficace d'un composé de I'une quelconque
des revendications 10 a 14,

45 16. Un composé de formule [,., selon les revendications 10 ou 11, ou R est un 1,1-diméthylpropyle.

17. Un composé selon la revendication 16, ol aucun de X, Y ou Z n’est une double liaison.

18. Le procédé des revendications 1, 2, 6 ou 7 ou R est un 1,1-diméthyipropyle.

19. Le procédé de la revendication 18, ol aucun de X, Y et Z n’est une double liaison.

50 Revendications pour les Etat contractant: AT

1. Un procédé pour la préparation d'un composé de formule développée:

55 HO °
9] 0

i
=
L&

47.
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48 C L 11111111111111 0 033 538 avec.le tert-butyidinrthychlorosil ane
dans une atnosphere inerte a |a tenperature anbi ante en presence d' un

accepteur d' acide; 3) |I'acylation du ow é;e type

4-tert-butyldi ndt hyl silyl oxy~obtenu, ga . E§§ gitation de celui-ci en

sol uti on aveaps isauadlhl orure d' aci de, RCOCI, dans |l a pyridine dans une 5 -

at nosphere |n£g%§ Hel Griesence d' un catalyseur d' acyi ation, ou b) agltatlon

.de cel ui -ci e anblante avec un aci de, RCOCH, et

le N, N dscyckgheﬁ&&é%ﬁﬁgﬂf%h}" r%%°uf3?3ncé 8“ﬂW°E§i§PV§%ur d' acyl ati on,

et 4) l'elim r(mtunelnerdueglcgu,pe silyle par agitation A la tenperature

anbi ant e dans ‘4’6"9'6!'? e!h‘;ﬁdﬁgﬁh;htaﬂm—ma.presence de trois equivalents de

fluorure de t P&ﬁao " nnonlun1et de quatre equivalents d'acide acetique 10

par equi val enty) dR oedin ﬁ§§e§ lique, et, si on le desire, traitement du

conpose | a_- @uRBhenaM: leWREE, I %ﬁ&nm&'docﬂ

acidificat |mxwwn©‘gﬁnz ?\i’ec un aci de dil SeeL%aﬂ%lt Egun%%qugﬂrn;m&tereg c:t Brent”

du conpose obtesmeintillés eaey ey représgntett des d@iibled ligisona deantughiesplagiinyd dqubles liaisons,

di net hyl agi Iﬁra?‘:s% §$ﬁ etgfoﬁ 10ty %Igbf fgcombmalson, sait XoYho'g sepls; &t | e procede
Aregen gfgmule: 3 1 e proceds de |a

de la revendlcatl
revendi cation 1: ou R est CH3; et R est (1 un al kyle a chaine droite en

Cl_8 ou un alkyle a chaine ranifiee eH° ~®Pexception de 2-butyle, (2)
un cycl o%; kyle en C3.10, 20 (3)%un al n aHen C2,10, (4) un alkyle en
C, 110 substitu6 par -CF3, (5) un Rh nyle, (b) un hal ogenophenyle (7) un
phenyl - al kyle en Cl1-3, 25 (8) hen

eﬁ_gl kyl e en CO13 substitue dont
| e substituant est un hal ogeno, un aI vy € Cl.3 ou un alcoxy en Cl1.3. 4.
Le procegf de la revendications 1, P p® Grlest un alkyle ranmifie en
C3,10, a’l'exception de 2(9S)- butyI pat ticulier un

| - et hyl - 1- met hyl propyl e ou un 1R12di et hyl propyl e. 5. f_'e-eprocede des
revendi catl ons 1 2 3 ou 4, ou aucun de X, Y ou Z nWést une doubl e

| i ai son. A roc de de | a revendication OLér pre ratlon
d un conﬁ%sﬁ \I:(s Ifniﬁcm macle desdits acides, un ester d° alkyle en Ci_, desd s a n ester
al -4 Stltu Ies groupes phényl slfgnethylammo ou acétylamino de escgw
comprend
, CH 3 CH3 1) le chauffage d’un composé de formule: CH3" 45
| Va-e laV, a-e
35 o

45

50 avec un hydroxyde de métal alcalin dans un solvant protique suivi d'une acidification et d'une lactonisation

pour fournier un composé IV,_,;
2) la réaction du composé de structure:

55

so . o sme e e
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7. procede de | a revendication 3 pour la preparation d' un conpose'de_4\
for 50 O~~~~~ CO | s50 HCC, + T
HO 55 ou CYIHO-. HO H
ou H_ . 60_. - ,~~~~~>~ C _ N /
CH3 §S 0 033 538 * *3 oS

;T T aveT T ert-batyldimethychlorosilane dans une atmosphére inerte ‘4 °la température ambiante en presence
OHV 60dun -accgbthlirYacide;. . . .
| Va~ ;.| \B! 'apglagign dylcommvse ik kype Mdrtmyldume_thnsu&mMobtenuooae33 538 8. Le

proflede de Igm.%?f 'fgii:' o il H;g\%gﬁr"q" sgﬁ é{pé a&ur%ﬁaweuﬁc%nﬁméa awidingrdens ane
it

d | > ek e % Y l/ cun et le -
ale\lé |gpgeghahﬁﬁ:ldﬁéﬂlchﬁomgéde&ﬁlp és&&tegaﬂn tﬁn ;{éac Ial‘g%\ﬂg%téon&&e '2R(§)&%H &3 %H
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R- G O CH3 (1) un alkyle & chaine droite en C,_ ou un alkyle & chaine ramifiée en C;_,q, 4 I'exception de 2-butyle,
(2) un cycloalkyie en C,.,q,
20 (3) un alcényle en C,_o,

(4) un alkyle en C,_,, substitué par —CF,,
{5) un phényle,
(6) un halogénophényle,
{7) un phényi-alkyle en C,_,,
25 (8) un phényl-alkyle en C,_, substitué dont le substituant est un halogéno, un alkyle en C,_; ou un
alcoxy en C,._;.
4. Le procédé de la revendications 1, 2 ou 3, ou R est un alkyle ramifié en Ci-10. @ 'exception de 2(S)-
butyle, en particulier un I-éthyi-1-méthylpropyle ou un 1 ,1-diéthyipropyle.
5. Le procédé des revendications 1, 2, 3 ou 4, ol aucun de X, Y ou Z n'est une double liaison.
3o 6. Le procédé de la revendication 2 pour la préparation d’un composé de formule:
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! 2) latylation du conpose de t'ype 4-teft-butyl di methylsilyloxy obtenu par:

a) agitation de celui-ci en solutfon ave chlorure d'acide, RCOCI, dans

| a pyridine dans une at mosphereg] e@te e 'presence d' un cat al yseur
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comprend

1} le réaction d’un composé de structure:

50

85

... 80

65 d’un accepteur d’acide,

7

50

* c L M S %*



25

'

12.

Le procede des revendications 8, 9, 10 ou 11, ou aucun de X, Y

ou Z n'ast une double liaison. 13. Le procede des revendlcations 1, 2, 3,
8, 9 ou 10,

revendi cation 13, oCu aucun de X, Y ou Z n'est une double Iiaison. 30 36 40 :
0 033 538 e

ou R est un 1, 1-dinethyl propyle. 14. Le procede de |a
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2) I'acylation du compasé de type 4-tert-butyidiméthylsilyloxy obtenu par:

a) agitation de celui-ci en solution avec un chlorure d'acide, RCOCI, dans la pyrldme dans une
atmosphére inerte en présence d’un catalyseur d‘acylation, ou

b} I'agitation de celui-ci en solution a la température ambiante avec un acide, RCOOH, et le N,N-
dicyclohexylcarbodiimide en présence d'un catalyseur d’acylation, et

3) I'élimination du groupe silyle par agitation & la température ambiante dans le tétrahydrofuranne en
présence de trois équivalents de fluorure de tétrabutylammonijum et de quatre équivalents d‘acide acétique
par équivalent de compaosé silylique, et, si on |e désire, traitement du composé |,—, obtenu avec une base, si
on le désire, suivi d’'une acidification ménagée avec un acide dilué ou, si on le désire, traitement du
composé obtenu |,_, avec un alcanol en C,_, ou avec un phényl-, diméthylamino- ou acétylaminoalcanol
en C1-‘.

9. Le procédé de la revendication 8, ou R’ est CH,.

10. Le procédé de la revendication 8, ol R’ est CH,; et R et (1) un aikyle a chaine droite en C,_; ou un
alkyle a chaine ramifiée en C;_,o, & |'exception de 2-butyle,

{2} un cycloalkyie en Cs_10,

{3} un alcényie en C,_1o,

{4) un aikyle en C,_,, substitué par —CF,,

(5) un phényle,

(6) un halogénophényle,

(7) un phényl-alkyle en C,.;,

(8) un phényl-alkyle en C,.; substitué dont le substituant est un halogéno, un alkyle en C,_; ou un
alcoxy en C,_,.

11. Le Procédé des revendications 8, 9 ou 10, o R est un alkyle ramifié en C;_,4, 3 I'exception de 2-
butyle, en particulier un I-éthyl-1-méthyipropyle ou un 1,1-diéthylpropyle.

12. Le procédé des revendications 8, 9, 10 ou 11, ol aucun de X, Y ou Z n’est une double liaison.

13. Le procédé des revendications 1, 2, 3, 8, 9 ou 10, ot R est un 1,1-diméthyipropyie.

14. Le procédé de la revendication 13, ol aucun de X, Y ou Z n‘est une double liaison.
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