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acid catlyzed electrophilic aromatic substitution of guaiacol® 'withta
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' general procedure consists of reacting a mxture of. methane sulfonic ‘
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ynet hyl conpound. O her nethods of generating the nethylide are, of course,
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hydr ogas panwuli ukifty.nydr oxy or hydroxymethyl and OR[err] is hydroxy are 45
prepared bihezoypandsidrugs) descritied gere-ocatnrbe foaweted Westminifationin enlid duiaeid form for
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agent to dpa.egp&eab&t d| est erified 50 corrpound having different ester groups.
The anal gesuspensioogead solanodf thebedragsipaaisnldiy thdse whersin Rrifoemtlagdandih & hidroer are ned
by test s «ften pr Pﬁiﬂ;’av%e'mﬂ%e'sprwpﬁw'%%h@"i%ﬁ ity oféherpspenginnp ersglutionde-gt i nul i

a |qq6tEon|:qu1egr s suitable for such are generally dry solid compositions 25
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undsgh
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AR, s B s inbdHabATgC Ol EXP.
"Ther ., 80 d% agpm;tfo %‘éfﬁ |rm4}/&§$?s gpptﬂ'ls'é‘d torwtghe feet
of mice on a 1/8 -|nc thick al um nump ate. A 250 watt reflector infrared

heat 1aop is placed under the bot Qf the alum num plate. A thernal 30
regul ator, connected to thermsto the plate surface, prograns the heat
| anp to maintain a constant tenpergt of 57[err]. Each 60 nouse is
dropped into a gl ass cylinder (611%- |nch “di aneter) resting on the hot

pl at e, NPgl n the animal's feet touch the plate. T
nmouse I3§W‘QO%§I %{:MWB%??B%%\QB?& u&ﬁg;é$abﬁsimiﬁieﬂilmiﬁqumrtehnduh@wr@stg Ebﬁpogﬁd
for the feairfed; Hﬁ:‘-rhcﬂklaﬁgﬁTGﬁ)Mﬁaim’lﬂl@ aid drdlirghjupwt h hind feet, or until 10
seconds el Sipglevaiiet inthettabing ete ERw's-drnumber followedh by afacond sumbe gg;"fi"ﬁ heseﬁ“;@ ;hz

my. / kg. (% proteptionihsentsd i@ ovap floseThes HRg) igdiestes 37 arotertpn 156 pp kg0 %Y ng
in mcdOivweighhdi fied after D Anourand Smith,J. Pharmacol. Exp. Ther.,

72,74-79(1941) 65 8 - GB 2004870 B _

8 using controlled high intensity heat applied to the tail. Each nouse is
placed in a snug-fitting netal cylinder, with the tail protrudlng through
qne end. This cylinder is arranged so that- the tail lies flat over a -

conceal ed heat lanp. At the onset- of testing an alum numflag over the | anp
is drawn back, allowing the |ight beam.to pass through the . slit and focus

@ito the end of the tail. Atinmer is si'nultaneously activated. The |atency
of a 5 sudden flick of the tail.is ascertained. Untreated mce usually
react wthin 3-4 seconds after exposure to the 5 lanp. The end point for

protection i-s 10 seconds. Each nouse is tested at 0.5 and 2 hours after
treatment with norphine and the test compound. Mrphine has an [err] of
3.2- 5,6 ng./kg. (s.c.). c) Tail Inmersion Progedure The nethod is a

modi fication of the receptacle procedure devel oped by Benbasset,
“etal.,Arch. int. 10 Pharmacodyn., 122,434(1959). Male albino mce (19-21
g.) ofthe Charles RiverCD-1 strain arewei ghed and 10 marked for
identification. Five animals are normally used in each drug treatnent group
with each animal serving as its own control. For general screening .
pur poses, new test ‘agents are first administered at a dose of 56 ng./kg.
intraperitoneally or subcutaneously, delivered in a volunme of 10 m./kg. -
Preceding drug treat- nment and at 0.5 and 2 hours post drug, each animal is
placed in the cylinder. Each cylinder is provided with 15 holes to all ow
for adequate ventilation and is closed by a round nylon plug through which
the aninmal's tail 15 protrudes. The cylinder js held in an upright
position and the tail is conpletely imersed in the constant



tenperature waterbath (56[err]). The endpoint for each trial is an
energetic jerk ortwitch of the tail coupled with a notor response. ;In sone

pses, the endpoint may be |ess vigorous post drug. To.prevent undue tissue

hAmage, the trial |s termnated and the tail renoved fromthe waterbat

thﬁh 10 G82P8H%9.B The response 20 latency is recorded in seconds to t
nearest U.5 second. A vehicle control and a standard of known potency
are tested concurrently with screeni.ng candidates. If the activity of a’
test agent has not returned to baseline val ues atthe-2-hourtesting point,
response | atencies are determned at4 and 6 hours. Afinal neasurenent is

made at 24 hours if tivity is still observed at the end of the test day.
Test Using Chem cal %c@:eptl ve@3ti muli 25 o .
Suppr essi on of Phenyl benzoqui none . 25

Irritant-1nduced Withing Goups of 5 Carworth Farns CF-1 mice are

pre-treated subcutaneﬂu&iy or omahly with saline, norphine, codeine orthe =

test conpound. Twentynitutes. (fﬁ"treated subcut aneously) or fifty mnutes ®

(if treated orally) later, eachEgLoup is treated with intraperitoneal

i njection of phenylbe z%§U|none =an irritant known to pro- 30 duce

abdom nal contractio he nic@&8re observed for 5 nminutes for the *

presence or absence of WW|th|ng 30 starting 5 minutes after the injection

of the irritant. [err] of the d@y@ pretreatnents inblocking withing are

ascertained. Tests: Lsﬂng Pressu&@hhb0|cept|ve Stimuti Effect on the Haffner

35 - Tail Pinch Procedure -

35 A modification of the progedur e @& Haf f ner, Experinentelle Prufung

Schrrer zsti | I-ender . Deﬁ‘t ch m\ﬁ’mmz,mﬁﬁ.’; 1-732 (1929) -is used to

ascertain the effect "T@"Pé%ﬁﬁ% d n aggre55|ve attacki ng

responses elicited by a-stinmulus pinching,the tail. Male albino rats (50-60
g.) of the Charlé%-Faver (Spnagye- Eamﬁqyi CD strain are used. Prior to

mugUemnmn @@ ai A ToF DOF T DT BThours after treatrent, a 40

Johns Hopkins 2. @Ench “bull dog" clanmp is clanped onto the 'r oot of t he

rat''s tail. The en@ point at each trial 40 'is clear attacking and biting

behavi or dlrecteﬁﬁ ward the -of f endi ng stimilus with the | at ency for attack

recorded in secomp The clang:ns renpved in 30 seconds if attacking has

not yet occurred% { sponse is recorded as 30 seconds.

Mor phine is actiwe ). STest s Usi ng El ectri cal

Noci ceptive Stim§ _:'AA._-A,!—E_\ The

"FIinch-Junp"Tesﬁgg 45 A nodification of -

the flinch-junp Rt

is used for deterg

the Charles Rlver'f

the drug, the fedl Sbf each rat are di pped into a 20% gl ycerol | sal i ne

solution. The animals are tien placed in a chanber and presented with a

series of 1-second shocks ta the feet which 50 are delivered in increasing

intensity at 30-secon EQ@“M@ES::IP%ﬁE:!ﬂE?”S't'eS ‘are

0.26,0.39,0.52,0.78,1.05, 50 1.31,1.58,1.86,2.13,2.42,2.72 and3.04 A

Each animal's behavior is ratedforthe presence of (a) fllnch (b) squeak

and (c) junp or rapid forward novenent at shock onset. Slngle upward series

of shock intensities are presented to gach gat just prior to, and at 0.5, 2

4 and 24 hours subsequent to drug treaﬁnenﬂi Results of the above tests are ,

recorded as percent maxi mum possi bl e eﬂfectc(WMPE) The % MPE of each 55 -

group is statisticall ﬂccm-pa:r:eﬁ TE Thes% WPE of the standard and the

z@*de

predrug control values. The % MPE is . 55 calculated as follows: test
time - control time %PE _ x 100 60
cutoff time - control tine 60 The

conpounds of this |nvent|q5 e@ Qﬁgé;qualge5|cs via oral or parenteral
adm nistration, are convmgmglcy;@mmre% @raed in conposition form Such
conposi tions i ncl ude a pHaErdBaLEit4IS € Bi®r selected on the basis of the
chosen route of adm nistration and standard pharmaceutical practice. For 65
exanpl e, they can be nlnlsteregé%gcgne faormof tablets, pills, powders or
granul es cont ai ni ng such exci GB 2 004 870- B 9 -- pi ents as
starch, mlk sugar, certain types of clay, etc. They can be adm nistered in
capsules in adm xtures with the same or equival ent eXC|p|ents They can

al so be admnistered in the formof oral suspensions,



sol utions, éfulsions, syrups and elixirs which may contain flavoring and
col ori ng agents For oral admnist- ration of the therapeutic agents of
this invention, taplets or capsules containing fromabout 0.01 to about 100
5 ng. are surtablefor nost applications. - ot
5 The physician will determne the dosage which will be iostS8%P4H1 & ol
an [ndividual patient and it wll vary wth the age, wei ght and response of
t he™pdrti cul ar. patient and the route of administration. Generally, however,
the intial anal gesi ¢ degage in adults nay range fromabout 0.1 to about. 750
nmg. per day in single dg divided Joses. In nany instances, it is not
necessary to exceed .100 ng. daily. The favoured oral dosage 4 10
range isfromabout 1. toabout300 ng./day; the preferred does isfrom about
1.0 toabout50 ng./day. Te 10 favoﬁred parenteral dose is fromabout o0.1:to
about 100 ng./day; the preferred Fange from about 0.1 to about 20 ny. / day.
use of the herein described corrpognds as anal gesics and other utilities

# scl osed herein. The dﬂsg%e forngcan be given in single or nmultiple doses,
-as previously noted, to- ieve tBe daily- dosage ef fective for a. 15.
particular utility.

15 The corrpounds (drugs) descrr be& her ein can be for mul at ed for

adm ni stration in soli c&]or L qui dfa‘orm for oral or parenteral

adm ni strati on. Capsul es containing drugs of this invention are prepared by
m xing one part by weight ofg@rud \@@®ni ne parts of excipient such as
starch or m |k -sugar ar@ thers é?rta aﬂtre m xture.into tel escoping gelatin
capsul es such that each™ a‘ﬁsu‘l‘@ cont al ns - 100 parts of the m xture. Tablets
cont ai ni ng 20 sai d conpounds arg- prepared by conpoundi ng suitable m xtures
of drug and staigrd |ng|'ed| entﬂ’@ used in 20 preparing tablets, such as:
starch, binderspad | ub®l cBRIL IFR R RA each tabl et contains from 0. 10 to
100 ng. of drug.ﬁ)gr t-abl et. Suspensions and sol utions of these dr ugs, '
particularly tho% wherein Rlerr] (fornmulae | and 11) is hydroxy, are often
prepared just p §rto use in orderto avoid problens of stability of -the
~suspensi ons’ ‘or Q}Lutr on (e. 9. 25°precr pitation) of the drug upon storage.
Conposi tions suigdpl e for sm:’rz T;e‘gener‘al ly dry solid conpositions 25

whi ch are reconsg gt uted fo535=8tmbl e dBiministration. By neans of the
above procedure%“; he anal ges.ig att'm/rty-of several conpounds of thi S
invention is det-aag" ned Thte::n: gve t he-fornmul a shown beI ow 30

30 35 Table I =0XO0 B

35 The foll ow ng:a brevr atrons are used in the Tables: PBQ ="

phenyl benzoqui ncﬂqé i nduced writhing; TF = tail flick; HP = hot pl ate; RTC =
rat tail clanp; mfd FJ = flinch junp. Single values in the tables are *
[err]. A nunber followed by a second nunber in parentheses reports the %
protection observed at a given dose.. Thus, 31(56) indicates 31% protection

at a dose of 56 ny. /kg gff It@q:y::m):\ye_tg:r& - 10 GB2004870 B
co co [err]- [err] - o
GB 2 004 870 B [err] [err] [err] 12 GB 2 004 870 B

12 Their activity as diuretic agents is det er%n ned byt he procedure of
Li pschitzetal ., J. Pharmacol ., 197,97.(1943) wch utilizes rats as the t est
aﬁ_i mal s. The dosage range forthis use rsmthe§ame as that noted above
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with respect to the use of the herein described conpounds as ‘anal gesi c
ts. Antidiarrheal utility is determ ned by a nodification of the
edure of Neinegeers et al., Mdern 5 Pharnacol ogy- Toxi col ogy, Wllem
Bever and Harbans Lal, Eds., 7,68:73 (1976). Charles River CD-1 rats

( 120- 20%mh7oage housed in group cages 18 hours beforet estr ng The,z//-

ani rea : 5

A a
s v Aid e

adm ni Spegbig .u&%és%rtsgdmnr fa,%tp ol e ' LS} a%gac%wr WGOUS'Y’
or org %,gigsr}gtg ‘f, ggé t hanol ,
5% E n&lﬁh&beéfoéfﬁ tﬁ&&rﬂﬁﬂte;&rﬂﬁﬁm ﬁn n£lé’:ss§% anixyet hyl at Ve%l‘%t abl e

oi | enuAmidiayheatutitityds detedrained lﬂ/blnﬁ)dff’bﬂiaih Aitheprecedite ofiNeimhegeerdew., Mdderpr K, N. Y. ),
and S8@ermmatbdlogy-Toxtn/agy cNillerh vamBever endHarlmos Lal, Bdse 7, 68178 (1976). Chaxleb EmgGDofrate astsor
oi | dﬂéﬁmsmﬁrasﬂ mme'pcwsa&hwwsfow' - Seaanimalp asefagted averpighiwithal cages

sﬁgef E%ggarabrfde b e rﬁi%%ﬂ” ﬂ;gg@“ "o vinot e d

Vi GSBAtwed B4 ﬂ%‘éﬁ?}iy RIREIIRsIAreClaer cast or

Hiofithd bftsor ofMGHE. G GRS Ofo OF | 3

t r eat rEhﬁYials&FéBlH&e(ﬁﬁ emasn&sdlﬁnﬁgersm 51016 x€22.6MA.) Ry sd%pérﬂ&iWrF@loorge\?digpbﬁb@r e :

r ecor chedboard shiekis placaddixneah thawireidoss apd obmtibechedburae chsti bil ghatdngedethe enge. | n
gener a@rese'ucher @&ma eheagdyeshislefcagtor gitzeatyhient drounseryenns contrddoreachaday's di ar r heal a

agent ste ag- ? A 'teFRS agfhe ﬁ“’P‘é’é @pimais grogegied pt %%5"&@“ chalisngaqlagenesdl.theggent s.
The P evel @F"sﬁ&ftﬂi“??? gnPgrnds Arentdnrpsel saer s seralql; those mirk prenestio §"\‘f§f’%r m%ned
by or a t uaer%&ertr S¥thelchRPdungs df lisimahtidh &efermihed ByQraneiivthisthidg thehfto @boUt
50 ngJisE at dobeslapriym aduEDTI t@dbdut@bﬁﬁﬂlédldlgodyh&gﬁléawmb tHe @GYsGqliMmTedréhses

spont ding@usnevds mbtoaamvmm The dailyidesageiahge ininaramals isfmuabou 0.0BaBdus 100 gf r om about
0. 0120t ertbe'MllSi'@ activigy is determinad bwms%'v a'ém'!‘!sfsr"! h¢ tsst d‘!mmum me@leﬁylss 20

subcut'gge‘&bagl aﬁgh‘: '{ﬁé %‘%é“r'?e (% ’g éé,s‘gj'ter _
(Char |’ ?ﬁ an QX.. p‘ }g{f
ant i di g uruﬁarkﬂar erdzbms%samué 2 A inflerad o w%é ay"“bef or e
use zstctbatrak&es.aruﬁa.éa&tyed; iDWAIEKYhE Miice b.utg.vmwtad/eaidre bs dantrol ir@a’iﬁlﬁﬁ.l’ﬁns are g ven
at vol eevsecootulsive shdck trgterit producestouic @dengarugrauksippiolall cohitol mipe gtk a laBudyjobCt s ar e
t r eat e‘eﬁ -geronds. I'f@rt@mn 'e dﬁsrlm!'elahmouse n@'mmwa’# ee?nsmarrwelng%for 10 seconds
tRdInidratien ISiyRs e.IﬂEl regtrans coneal ly. 25
Oont:footh:?tt P’ﬁ‘“éf. J | 422 /it éd @%ﬁ e ol il O ﬂ%ﬂhﬂgu 130
vehi Cl Gertp roﬁ&l:@gl ic o st tl%H‘fé‘e
pr oducne&rddamhsnmxraem cdamtadelawfatlemardrd mrawg@ketmtﬁ@mw th a |at ency of
1. 5- 3 ssaibathakieprbisaiteaivitydnddtamingd by tebatthadnpps of sixmiceaulxtandduslgwittovatiousi C
ext en s@ﬁes@(f)h#@!!‘i{'ﬁ%ﬁ‘s"o st 60 tinutes POt trsat'amtehe 'amrﬂplsqeﬂ an ¢ rgtorasifor one minute

| ecrgd RefioEmanss b Inghi pato tpken g ets
e it p iRtk la g hswofﬁ.w‘ﬁl Safh ot IO SO 05 1 nat s e

chal I enge convul sant is pefi\depffng-£ fﬂg,p,mylhm ng. /kg. admi nistered-
intraperitoneal ly. This treat- phédjriERibbexphdaduces clonic convulsions in |ess

t hamoona setutiod bE75i01y. (0993 RE8.9/0fAH(3-Bepiyil-px4-4- hnomepriehﬁ&neﬁhthymmemtzoaml ofs r ecosoded
vr/nen t tateahlydrofurpnyvas slowlparided t99.26 g. (‘d‘e’,ﬂs kpf 70-80| resgh maghefitrn chetay; The relsultent

as '@é’éﬁﬁt‘?’@%ﬂ“ﬂ'@ F §hge|'h°° WF W?“ﬂ'@f"éi‘ m?' g groups
of % 3’%’% s i 18 'gxgm %ﬁqf‘ iion g6 40 60
Luselﬁm %m gig iﬁ%}lﬁv-ﬁ’cc\ﬁth@&ém&) rr‘ea@trcfn iktlird Qi'rre@ﬂﬁn te4535

an ewa.kgéa(t 2@ecl) ahd thétRiddedis sdoail rmmre,dmmbmc.aeadmms ofica datet. rrﬁeﬁue.ich&dﬁe mceto *®
ri det hreaction Wwas@gtracid thadedimea®ith 0B md pbriensecthdr. The cbthined extaptwas sashied avdei Vi ty. '

The i rwi#09 whpértionsiof water;twice with 100 i @oiftios o seturejedsodiupi chlgriderdjan/PreEmag-

3-[2- B?ﬁ'fz'lsﬁ' y;‘%a!!”!tﬂﬂpr?é?'l'\ r!!%? pyrifie % % OMIgRRRNARd 648 of silica| it | on 2
of 78.¥4e fieryycipghexsng 18 yiglde tPry ph¥hyl) -2- nmethyl ottane
in 200 Dc1a4)(%4irﬁttérﬁ‘|ﬂ¥ﬂﬁé?ﬁmr1aé9(§"@eﬁn&ianMl)’aﬁﬂﬂﬁ-%eﬁwﬂlngm&ﬁnQ 5.6, 386 mol . )
of 70-&4 pes.ryum,m)eéndﬁ’h@ phasul tant m xture was refluxed for 20

m nut esmarwctahﬂns e@1ebathisysxm™18[ err]. Cuprous iodide (1.84 g., 9.7 nmol es)
was kddMs: ralndOSer)rW 1%ﬁsané®ht| nued for 10 minutes. To the resul tant 5

m xt ur eT'W&SmB‘PLthP s@ﬁ“’%‘;‘; g?P‘EI?‘F fonin appropgate 2- Qenzr('ﬂ‘vfgéwrﬁﬁ?m‘)beb?“es and

rzeg.)étcl g.[g ?% m%j- hea'n‘t;;)pe'ntyload4 %{E eﬁanone%ngaJil I}:]s 6! & Q7?hf';— %}.%C%xp.e
cooleongpM seact on M Xt Ur € vvas stirred 30 m nutes 45 Ionger (t < eo0
Oferr]. andpchen added to 500 m. of 2N hydrochloric acid and 2 liters of

i ce wat m(d JFbHz, metbylchi3odmy kpazviic oething) .25 i side¢hainh methine) 498 isgwnayl dttier 500 i .
porti dneth\chneb@ Pna(rld JThend@Hr Bt EP7 SecArtle§.88 (8 o =iz Al 7 23ds FbHLINE 3816 PRH)-

port j on&: 1618 %‘?6% portions of saturated sodium

chl o d 'H’F d o?v%sr]@ %g&aﬂf’?hte and evaporated to an oil. The>oil

was purrfred via col'um chromatography on 1.6 kg. of silica 50 gel, eluted
—t +h- ZO%et her cycl ohexane to y| eI d 62 5 g (79. 7% of-product-as an oil.
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Z- W br onobenzenes and appropriate cycl oal kenones according to the above
procedure. 3- [ 2- Benzyl oxy-4- (2-(5-phenyl pentyl oxy)) phenyl]- cycl ohexanon
-as an oil (3.6 ; 87% from 2-benzyl oxy- ' -
4-[ 2- (18- phenyl pentyl oxy)]-bronmobenzene (4.0 g., 9.4 mol s. EB26@876ER [ eWr |

655\@013 177854 B-berig RkSZa(1, TRl reptl- BRon b rRBRSYb FexBRinb bWl 2
Si deChalfﬂBnﬂ'ﬁﬂiehiyl’éQ\)e4-(141 &&e{hﬁlheﬁﬂﬂ;’% o&hi’iﬁémﬁeg m%eﬂai’fe)aﬁdao (olldA 1§ 61%]
2Hz, Ar IfjethyGydahex-Denondiad) g, GoB8mpl). J=8Hz, ArH, 7.23 (s, PhH) and 7. 38 (bs,
PhH). | RPMREBDMBer r 2 1712, 1616 and 1592 cm [erf]. 65 NS ™ e 422

(l\/|+) 351 323, 6B 139? dz.ggHQggngﬁul),ng(s,gemdlmet yl) 5. 6(s;benzy|ethermethylene) 6872 - 5
ArH) and 7.35 (s, PhH).

& 2 004&2&,,, o) 1712 (B 1By ) 1agzyl oxy- 4(1, 1- di met hyl hept yl J- phenyl ] 4-
net hyi cy Wﬁ 128medhy! Riptyl) Bheh 18 clopdisfbnd ds aRbifia. bg BY) B8 2benzyl-oxy-4-

@1, 1- donet- hiy.leth et brorisbenaind 6.a05d),615.4 ntbeslg RE 00.880145 mmlisifiga galelutdd with 1:1 10
met hyl c\yetleohexen®- enone (2.21 g., 0.0201 nole). PWR err TNVS 5 _

CDC13 0. 891[2€elnzy’ng“4741-li -dingethyl heptyf) regv/}e'clzser(r@on m'eﬁ ?ﬂ)fr benzyl
@t her ﬂm ;r i)(1.1-gimsthylhoptyl) bromohenzape 5.00.g,154 | ‘is?“dﬁif‘f r'ﬁne(ef% B
1712, 11 iBendyoxhtnGickdioneiiond Us§ sdtia P76l [48%. I, 1038 @5.&%%&%&271 a
91. 3- B@@g BohYend (48 &., 0118 InToR Jqscyfmai yLy npzeaw ﬂrs ofth) Fhe FAERBWaS FecHyE- (r)l'l‘d’
(3.5 g. ,tart&S 6tAéN P ntb.&nzyl oxy4 10 (1, 1-di net hyl heptyl) . br onbbenzene
(6.00 g.,PMEsAMBNDI es) 0.43 (0.25 mmsilica gel, el uted with 1:1 10

The conpounds |isted bel ow were prepared from appropriate 2-benzyl oxy-4-(/; _

et her: hexanefDCR1 7223% s Reg), 3.37 (bm. bengyigipethipe), ‘h"@r‘ﬁ?? ' viepssd| o

ept a0 ke by 9 i e T A

(1, 1-di ma,g A , H‘zene (6.00 g., 15.4 mmol es) and cycl oheptenone
(1.69 g. f@,ésmséﬁc 80.80: (,..25135)3 benzyl oxphenyl ) cycl ohexanone ‘as a

solid (JFZurQQC 366%4 ¢1809%.108- 109C.; from 1-bromp2,4 15 di- benzyl oxybenzene

(43 g.25 m—ﬂb&mM(lﬂWMM$keﬂﬁmm¢Q®asa%)oll,(SOQ145%)frmhé-) -The -~ . 25

pr oduct vf&bemré@my% bromgphdnylgtmpthginenan$de-4 o cHi2Bfvaol.) mer-cydohprm-1 ‘E‘rer‘z}432-.' 47-2.8
nmet @f% 3.37 (bm benzylic nethine), 4.98 (s, benzyl et her

rret hyl ene'?‘jI 163

AT H) 3@ ég %er(zg’eth 0 rr( qe Is‘a?cﬁll‘ar%q;%b%lg;%%@"g;zm I-II))F f;r?é z% rHMv\%Qig?]GlgsoAj

and 1595p& BRH). . : ne295 181 and 91. Anal ysis: for [err] C, . 80.80;
H, 6. 78%|RF(cum§)17{5,1&3®auﬂ|8577|dm'6 80% 25 3- [2 benzyl oxy 4- (1, 1 d| met hyI
octyl) phMﬁth]%Qwa)oWhéiﬁmdﬁ@ as an oil (5. 469 from 2- P

[3-benzyl & zyloxwdt & Y""2" il 8% ) and
2- cyclBH g*?i y ﬁémtﬂﬁggpag %%@3@)@% 2 41‘1%@"&%& gﬁ‘gv @ "
‘termnal sl de 24 3Rt ARyh, 51$(s2€hn£y$ethaﬁ{&rﬁiem%m/ds\74(3r ArH(amr Pmnzw g c
nmet hi ne) , |R5(cil|é13)3192z(,$623bﬁnzsﬂcnﬂt her net hyl'ene), 6. 92 (d, J=8 .and 2Hz,

- ArH), 6. 92mM61836 (M*52321z293/4a6Bndd1.17 (d, J=8Hz, ArH) and 7.42 30 (bs, PhH).

| R ( @PIC1BR-berzyexyi 1751-dimethwaronyliohrotie c/ohwenormaearwzl@ 3%MmPm 2329 and 3248,
3- [ 2- beri3penayprud-bromgghemyhRoneghyibuane Hex%z%h@%?"aﬁ-crﬁq exen-ope (406 9. 58%
from 2-( § OXy-4-. 35 br onophenyl ) - 2-net hyl propane (45.4 g., 0.142

P
mol e) and"'2- CYELARSY RN Ing Rmibdh Arofigh, 193 Aﬁ?mrmjn&ﬂyl),s 1%, BV effier MdhyleR¥71 31. 31
(s, t-daugaghd, o=z LAY, 692 (B& 024 hnd@HH) AFH) TRl )Aridafd HaRbs/prH).(m ArH and 45
BhH) . | R IRf €HCTs) 1TR4618 6RB15260eh"1582 cm 1.- M5 336 (‘M+), 321,293,245 and 91.
MS: mle 350 (M*), 335, 321,307,259 and 91. -
3-[2-benzyloxy-4-(1, 1-dlmethbeutyI)phenyl]-cycIohexanone as an o0il {15.1 g., 42%) from 2-
a {3-benzyl-oxy- 4~bromophenvl)—2- methylpentane (34.8g.,0.100 mole) and 2- cyclohexen- -one {10.5g.,0.110
50 mole). . o o . , _ 50
" PMR: 3 TMS .
. CDC13 0.80 (m, terminal methyl) 1.22 (s gem dnmethyl) 5 07 (s benzyl ether methylene), 6. 86 (d
J=2Hz, ArH), 6.86 (dd, J=8 and 2Hz, ArH), 7.08 (d, J=8Hz, ArH) and 7.34 (bs, PhH). o
) IR: (CHC13) 1736, 1631 and 1592 cm. , S _
55 MS: m/e 364 (M*), 321,273 and 91. ' ' 55
Trans-3-[2-Benzyloxy-4-(1, 1-dimethylheptyl) phenyl}4-(2-propenyl) cyclohexanone asan oil (58 34. 70%) '
from 1-bromo-2- benzyloxy-4- (1,1-dimethylheptyl) bromo-benzene (73.0 g., 0.188 mole) and 4-
(2-propenyl)-2- cyclohexen-1-one (25.5 g., 0.188 mole). ,
IR: (CHC13) 1712, 1645, 1613 and 1575 cm™. : - L
60 MS: mle 446 (M*), 360, 354 and 91. . : - o _ 60
PMR: é TMS '
CDC130.82 (m, terminal methyl), 1.23 (s, gem dlmethyl),47-5 1 (m vinyl H) 502 (s, benzyllc
methine), 5.3-6.1 {m, vinyl H), 6.79 (d, J=2Hz, ArH), 6.82 (dd, J=8 and 2Hz, ArH) and 7.0 (d, J=8Hz, ArH).
3-[2-Benzyloxy-4-(1, 1-dimethylpentyl)phenyl}cyclohexanone as an oil {11.56 g., 37%) from 2- (3-benzy|oxy—
65 4-bromophenyl)-2- methythexane (29.6 g., 0.0818 mole) and 2-cyclohexen-1-one (8.63 9. 0. 09 ‘mole). 65



40 3-[2-benzyl oxy4- (1, 1-dimethylpropyl) phenyl]cycl ohexanone as'an oil

(15.890., 63% from2- 40 (3-benzyl-oxy-4-brono phenyl) -2- nethy}butane .

0 g., 0.0721 mole) and 2-cycl ohexen-1-one (7.06 g.,.0.0735 nol e).

PMVR:

] TMs5 CDC13 0.67 (t, J=7Hz, termnal methyl), 1.23 (s gemdr met hyl ),

and

1718, 168§ 175, A520wmh ok bms. V5. ml e 350 (M¥), 335,321, 307,259 and 91.

3-[ 2- bemy}nmydkwﬁﬂ,aaslszd)midayhbutyI ) phenyl ] -cycl ohexanone as an oil (
g., 42%pmRrotme- ( 3- benz I-oxy 4- brormphenyl) 2- et h% 5e0&34
, A

014's, beBzgbsaszolt®er net hyl ene), 45 6.92 (d, J=2Hz, ArH),6.92 (dd, J =38
2Hr—ArH Pt 7 (=B A H—and— P42 (s P 45—t R—CeHeE S

151-

hy$)

(CHCL3) 1736, 1631

a d 1 GERChs) 115, 1626ind 1486 crafi4 (rvr+) 321, 273 and 91 .
55 Tﬁ@nuﬁn{/&smlm.n} 3¢1 (Ziaanilstll met hyI hept yI ) phenyl ] - 4 (2 propenyl
cycl ohedMRohBMAs an oi | g ono- 2- b S:o

(1, 1- dr met hy P& ?'1( (s vl). n
(2-prop¥ ey"’f y% ‘g"l?é;g%ﬁ"pgnl b E ﬁdmﬁh “ﬂ JT%% e : ﬂu .
s ﬁ*—%roﬂ%g -

1712, g efad%* A 4 V’e Aphepd
60 PR ?° ?"‘° 3 _
di et hyI ( +) -y.rany_ln H,5.02 (s, benzyl ic nmethine),5.3-6.1: (m

gem

0. 100 ol &) msm Sporslpt) 1| & Spre ), 330 (. ooty e Ph).
50 PNRbe 31 e e f
T R, gﬁﬁ%’r?& W1 e

s, benzyllc

)10

15
Vi nyI

H , 679pmzéna ,ArH) 6.82 (dd, J=8 and 2Hz, ArH) and 7.0 dJ8Hz ArH) .

3- [ 2- Benzy| ogBehs (.85 (in, thrmipdl Elb M(s. g hnastinget vl) MMMﬁ@FFémels‘-i Qs b?ﬂZV'

g. 3W%etrrvremheza8(c(d3~l=t§an§ il }Kﬁ% Eeﬁ P%ﬂ{%?j@ (29
0.0818 mﬂ?- n xBﬁ’meo e,,y ylun,:iecéne( 9 g’;ﬁz??oﬁ on-1 (989

GB20

1.5
62@1

14 | R (rgfréﬁ(f,l)1i1?,3ﬁz§.§,aasmg,11592 cm1. MS:nie 378 (M¥), 335, 321, 287 and 91.

PVR: 26 ermg: middas (v 3p1 4ha82 (M term nal met hyl ), 1.23 (s, gem di rret hyI
3.35 (mPMfeuZIylm c nethine), 5:10
2Hz, 0@3994 te"nmﬂ Hfthvw

S, benz¥lrc nethylene 6 90
and (speagi zyln h| 'B’s
-3 [2-B 3~ 1-;1 Iun@ -czfl n 0"
& e 2fbm 'nr Y198 ) na & (3049
cyc ohexen 1-one . 8

) 25
J=8"
Ph) .
(11.0

6 rml e [err]
1715 1633 (aﬂds)115&51mmnd158!5@m11\/5 me 392(I\/Hr) 348 321 301, 259and91 PMR: 6 TMS
CDCL13 0.18s: nfenc2(Mnmnar. saehddy, 1.22 (s, gem di net hyI) 3.4 (m benzylic

mat hi ne)PMRStS(BUS(s benzyl | i3 rreE

., 43%5 5.0 g13ale0Rb19) ard Nkl od:eaammaosm
073 rmha) and 2 cyclohexen 1 -one (7.71 g., 0.0803 mole). 15 IR [

— 08 ( di q d: bo _Irc e)zg_"ﬁ (s, benl;%c g588
NP Bé‘%?HZ BQ%& tri’ bzm% ?i%%l%?? xésr%; Gmds 80 0| (13.5

err]

171540_628 (anchs)h36521629rarid. 15878 m " 1] e434 (M+) 342,321 and 91. PMR 6TMS CDCP8

0. 85 (mMﬁenlﬁﬁ‘rW*)rﬂ??ﬁ% $49, %32&6*("& ‘gem di met hyI , 3.4 (m benzylic -

et hi ne)"“”@“ggxg;’sigsnz ko0, L rzg@,mé@m?%osegwrrm%am AH), 6.88

3
1.
g

0928 nol e) and 2- cycl ohexehen¥/lcyolakexéng q 102 nol e
A mixture of 19.5 g. (0.0468 mol.) of 3-[2-benzyl-oxy-4-(1,1-dimethy! heptyl) phenyl] cyclo exanone 1239

(d, J =%l—y.§
- [ 2-4Benzyl oxy- 21 (1, 1-dinet hyI undeggamppdenyl ] - cycl o- hexanone as an oi I45(1
5 8 40% from 2- (3- benmk-amouﬂeth)laﬁ@tmpmmky) 2- net hyl undecane (40.0

of sodium bicarbonate, 3.00 g. of 10% palladium-on-carbon and 250 ml. of ethanol was stirred underone :

50 atmosphere of hydrogen pressure for 1.5 hours. The reaction mixture was then filtered through diatomace- -
ous earth with ethyl acetate and the filtrate evaporated to a solid. The crude solid was purified via volumn

50

chromatography on 280 g. of silica gel eluted with 20% ethercyclohexane to yield a solid. Recrystallization of

this sold from aqueous methanol gave 9.1 g. (62%) of the title product, m.p. 87°C., prmclpally in the :
hemiketal form. N L
55 PMR:6 TMS :
© - CDC130.87 (m, terminal methyl), 1.27 (s gem drmethyl) 1 0—2 2 (several mutuplets) 3.21 (two
proton multiplet) and 6.92 (m, ArH).
IR: (KBr) 3226, 1629 and 1580 cm™.
(CHC13) 3571,:3289, 1704, 1623 and 1575 cmt,
60 MS: mie 316 (M*), 298, 273 and 231.
Analysis: Calc’d for C21Hz202: C, 79. 70 H 10 19.
Found: C,79.69; H,9.89. S '
The above procedure was repeated but usrng the approprlate reactams of Example 1 to produce the
~ following products.,
65 3-[4-(1, 1—DlmethylheptyI)-2-hydroxyphenyl]-3— methylcyclo hexanone as an orl (54 mg., 86%) from 80 mg. .

55

60

8

2



| R (CHC13) ‘1715, 1623 and 1585 cm'. 25 MS: mle448 (M), 321 and 91.
25 PMR [err] TM5 CDC13 0.84 (m termnal nethyl), i .23 (s, gemdinethyl)j
3.5 (benzylic methine),:5.02 (s, benzylic nmethylene), 6.77 (dd, J=8 and

2Hz, Ardd), 6.77 (d, J=2Hz, ArH); 7.13 (d, J=8Hz, ArH) and 7@&({0%705%)

3- [2 Benzyloxy-4-( 1, 1- di net hy| undecvllohenvIL-cch 0- hexanone &S an° oil '

(115 g. 40% from 2- 30 (3- benzyl oxy4 brom)phenyl) 2- met hyl dodecane

‘(27.5g., (0))1$Dﬁraolam@p-mmlomgokdhhempﬂmmheny(]@ niBhyiicyelo h&@ndhe0682 nole). IR
[err] 171831(@2@'3)&!5%7 386,4623end 157280 nf e 462 (M), 417,371,321 and 91.

S e R,

(bs, Ph) ﬁm{ 3-Tﬁsnzyl oxy-4- 1, 1-di net hyI heptyl ) phenyl ] cycl o- oct anone asan
oil (10.6 g., 68b&1:0BOMM, ibrmﬁmastdem:mhmuw4 br onophenyl ) - 2- net hyI octane (15.0
38. 6 riBlscgempdiviettylland B3%¢.2 bmAtHlone (4.78 g., 38.6 mmle) . 1R

2?%3)1::117@5 ‘612)5?5'é1n%{3% %9%%( q%b ond gzzgm*- d 91 PVR [ ] TI\/S CDC13 0. E;g
an err
(m termFgg"la le‘ yor CaHy 7§ Zehzy ic nethine), 5.06 (s, benzylic

net hyl ene);,»_@.r,l 1- im: thzmgpthm 1Py phéyl cyclo pentanone (0.54 g., 47%), m.p. 61°-62°C. {from pen-
EXAMPLE3 tane) from 3-[2-benzyloxy-4- (1,1- dimethylhepty!) phenyl}- cyclopentanél‘ii(‘ﬁso[g43.(31mmole) . 15
1- Di net hy| PR©BIMS- 2- hydr oxy- phenyl ] cycl ohexanone A mixture of 19.5 g.

(0. 0468 rml ). _&PCBOEBY 2:-menﬂl pin cyk% a!n(e!!'v&-ﬂapﬁeee inqes \t'%%% ﬁ;l » 5 methyl-
cyclohexaﬁ'? (137% b '°“E?Fh RYPRaY i3 bs rerians )6 and 2Hz, ArH)
pal | adlid ﬁg §q7j§?%22§91g97cm0f et hanol was stirred under one 50 -

“at nospher eMgfm;byoir(mgmspﬁﬁsggu'ma,f.(pllm1 5 hours. The reaction mxture wast #%n

filtered thiabpsigiCalliddér@abeo:: C,79@2;0/0.arth with ethyl acetate and

thefilt raﬂoenwﬂa'lﬁﬁé:tm&o a solid. The crude solid was purifi ed vi a ‘vol um

chromat o 7@ﬁ"-"£’8’0"@’” Zohydsaxypheny!Iresio-bapianere (15tmg.- S398), Bwhisi-c/e (fimpeanet o -

yi el d é’sg? @F%’Pﬁﬁ {12y hspviteerionia hrsr G iSO mstdfinol  gave2s
6

9.1 g. ln’i LeFmBEI AL H, 1 2§1spgen18d?r§ethyl)pé écﬂGé Bithilps slsB) Al S, éﬁ?&ﬁ k& al
form 55 and’¥B Ar )a 10(dJ 8Hz, ArH).
55 CDC13 QRACHE18)351163289, 0701, 1lset.i‘6pb)nd1$772:7n1(s gemdi methyl), 1.0-2.2 -
(sever @b nS:ingéBOM*)adiZ38. (two proton nmultiplet) and 6.92 (m ArH) 30
(KBr) 32%6“'%?29%4&@586“@%?995é’r‘rq33571 3289, 1704, 1623 and 1575 Cm 60
MS: me

Uua

60 Anal yShRenraii f‘éfﬂgnyﬁéfﬁ Z@&; ohe %ﬁ”’fg"k? ol e "’57'9”‘35’"'3* 9. 89.

The abqu€ mipgedre was rep Zat e usli ng ppropri $dte react ants of 35
Exanpl e 1 to pcoduwewh&sﬁi)hiefhw 29 (16l methPleneB)53.12 (m, benzylic methine), 4.30(m,
3-[4- (1 -sidewididméthieg16/42)d, z-ztydxrbkgcwmy#sawzﬁamyle@w d)=8hie.>€alﬂ1@nte7 tds, anH)oi |
54 rrg gan HE 1e)3E7183P3P709, 1§23 and 1583 cm.

52 (M 9::?"Pr?rb b net 1) -
phenyl ]40 f%%’l §§€;‘s’f§ ers R §%°f 10550 S0 St By RN
VB! n1e Y _ _
Trans-3-[4-(1, bs-dmset hyl heptyl - 2 hydr oxy phenyl] 4-met hyl cycl ohexanone
(825 ng. ,1-BY8fsevernl )66—23(9§V66ﬂ®,A|Q'lrae¢6ly)saruI6193Zied=8HzmrH)pent ane) . from

tg ans- 35[2'31:!5%'1 I%)% and 6!!3qn‘dl net hyl heptyl) phenyl}-4- methyl cyclo 5 4s

6 (M d 13
hexanone (%naysm alcd 12H14 30 %Z %%@’T

Found: C, 69.94; H, 678% .
R 3-[4-(1, 1-dimethyloctyl)-2- hydroxyphenyl]cyclo hexanone (0. 75 g- 48%) from 2.00 9. (4 76 mmol. )of 3-
50 [2-benzyloxy-4-(1,1-dimethyl octyl) phenyl] cyclohexanone. o T . BO
M.P.: 78°-80°C. {from pentane). ' A ‘
PMR: 6 TMS
CDC1s '
.0.83 (m, terminal sidechain methyl), 1.22 (s gem dlmethyl) and 6.85 (m, ArH) . )
85 IR: (CHC13) 3571, 3333, 1709(w), 1626 and 1577 cm™i,- = . : ) 55
MS: mle 330 (M*), 314, 312, 287.and 231. C = - '
Analysis: Calc'd for C22Has)2: C, 79.95; H, 10.37%.
Found: C, 79.97; H, 9.99%. o
3-(4-t-butyl-2- hydroxy phenyl) cyclohexanone {4.22 g..58%) from 3- (2-benzyloxy—4-t butylphenyl) cyclo-

80 hexanone (10.0 g., 0.0298 mole). - o . . 60
M.P.: 177°-178°C. (from isopropyl ether) : ‘ ' . -
PMR:6TMS . :

DMSO-Ds 1 25 (s,t butyl), 67-6 9(m two ArH) and7 02 (d J 8Hz, ArH)
IR: (KBr) 3279, 1639 and 1592 cm. - S _
65 MS: mle 246 (M*), 231, 228,215,213,203, 189, 176and161 NP o o ' 65



CDC13 0.84 (m termnal sidechain nethyl), 1.28 (s, gemdinethyl) "and
~#5-7.2 (m ArH). 10 IR (CHC13) 3571,3333,1721 (weak), 1626 and 1577
g 10 Ms: m e 330 (M,
2 27 . and 161. Analysis: Calc'd for C22H3402: C, 79.97; H,
%8 333‘”"’38?‘85 33; H, 10.30. 3-[4-(1,1-Dinethyl heptyl)-2- 16
hydroxyphenyl]cycl o pentanone (0.54 g., 47%, mp. 61-62C (frompen- 15 ;
tane) f aaIrI=dinlethy® proyire YydioxykRemiteyéls- W&tahyﬁehﬁﬂgch$%ﬁmﬂ2]benszﬁ}-ﬂpﬂnt anoné"
(1. 50 gimeByBBppinbbmy)]cyclchbxaPivie (7.9 gl B21BDEIE 0. 88 (m sidechain term nal
met hyl ) M.R.; 16§-166°C. (frenmisdbrae pipeér) | 2. 0-3.0 (m C-2,4,5 nethyl--enes), 3.70
(m benfMRr‘?:T' fine), 5.90 (s, phenol), 6.82 (bs, overlaps [err] -6.92,

12 %g gylzﬁzl s, S0t in2A0h, 6 8Tef, Al ol Et0 (S ddher, 9. TR (KBS)

t4j}1634 and 1587 cm".
O(I\MT P42 28212273 ak@9611 75 and 161. Analysis: Calc'd for
CZOl-BOOAnaIﬁls Eﬂc’dﬂ:;rCH-lzadzm @842; Ae.096h: Fo@yd: TIBBHH, 92294 0. 03.

3-[ 404, B-HBiTifatihsth rdzox qy/tey pne (g. em%h Arighen 'v’gﬂ-( 6
[ 4( Thef ﬂm W ﬁg 9 @?ﬁ‘ 2 ., 6369,

Or—r

m p. 78 m) Ph%‘lyl

3-[2-be (i’°"i"sﬂ "R A f’heptyl)phenyl] cyclo- heptanone (1.60 g.,
3.80 mol €) (i 1 ol @ m | 1.25 (s, gem
di metgylig: ,(cnﬁg%@s ém'amagu'gsséé ﬁ' 3 éﬂgﬁ)%m&oémejhg ?’:md 2Hz, (ArH)g d

7.10 (dmslaﬂﬁzm(mnlzys 231@nd $18HC13) 3571, 3289 1701 1621, 1605 and 1577 cm
30 MB: AvhigS9 CalNE jou Adi24%: C,78.79; H, 9.56% Found: C,78.78; H, 9.21% _
30 Anal ywsﬁ [4@! efrrcftfv pt@%wmwhe@'}ﬁw%wchhexw"sﬂ 0 g=aNRs am“‘mn 60: H,

10. 33 - (}111 Ih%p -4~S%>pr04)enyl) cyclohexanone(1 .65 g.,3.69 mmoile).
(2-( -p%}%{ §§ oy b and exanone as an oil from3- = = 20
MR

[2 benz 5 p enyi pentyl oxy) phenyl | -cycl ohexanone (1.0 g., $2.26
..). 35 émRs [err] TMS

35 CDC!:.’S (rfh.. ter&lr(aUpetﬂwlﬁH,?Z (mmrdwmythvlﬂl 6770 (d¢y J=t8.9nd mwx @?ﬁa(g)J—mz. A) ¢n#6.87
benz?!il(%-’??é'ﬂ‘ﬁfwl) i de-chain nmethin 3 ArH), 26. 32
(dd, J=& [%5/ hyi , "2' "’86";("@{””]5’@ mo,ﬁ,’f °an%?°’ frg 3 %’sbe“ﬂ’fﬁ)ﬂ"‘?h "( CHC13)
3571, 3§ y e 352 (M+), 206, 188 and 91. 40
3-(2, 4- Dkﬁ 19)3&:@&%/11 smaak)qfamamec.as a solid (8.5 9., 949, mp. =
158Cgzp ( fmsimvé o MO,298 anat2ier ) from 40 3-(2, 4-di benzyl oxyphenyl)
cycl ohexmlysies Co 'Eef@CgHmOmQWﬂTHEW%FOMC 7B&%:H, 983 D err] - DMBO 1. 3- 3.
(sever l3‘[f’r;§ -1 m ”’U” v 'é’e’(}’éfo P”m”’]ﬁ){"‘ﬂ %q{?"mq“a’ém"%f’%%% engyloxg Al 1-ArH) . 45
IR (K 'ahefﬁtj’ﬁe@ g4 5-1 mmole

. m;&gagﬁg&%ﬁ& and 136. Anal ysis: Calc'd for [err] %
69 8d® I-Ms m%%mkqwggagdzﬁg 94; . H, 6 78% 3-[4-(1, 1-di nethyl octyl)-28
hydroxyp#lmyrr]/ISycl o hexanone (0.75 g., 48% from2.00 .g. (4.76 mol.) of 3-
50 [ 2-benzyl| 68§ 134 1, 1 d| rret hyI octyl hen I] cyclohexanone :

50 M P°-32‘PE§ aé'i“F V'lo 0& A\id). 83 (m t er mi nal

2'5(;?&2& F E 2 -h& Icl Q%W)me%ilbﬁg 619§$fr$nmi [f‘be loxy JR [@‘I‘]

55 Ms: mhe igaeg 314 312 7gand 231 “Analysis: Calc'd for C22H34) 2:

C, 79. 95; lRHCHﬂ)a)BMSEmJM1 (Bak),AB3AY 1895 ¢81.99% 3- (4-t-butyl - 2- hydroxyphenyl)
- cycl wemmlegﬂm1 (M?). BBRAD2) {326 PH7@ ar(dB3012163.y | oxy4 t- but yI phenyl ) cycl 0Og 60

hexanoné""(’*l@)'ém1 0. 0298 nol e). | _

60 0.87 (m, terminal methyl), 1.28 (s, gem dimethyl), 3.10 (m) and 6.85 (m, ArH)

3-[4-(1, 1-Dimethyldecyl) -2: hydroxyphenyllcyclo hexanone (880 mg., 55%) from 3-[2 benzyloxy-3- (1 1-
- 5o dimethyldecyl) phenyl] cyclohexanone (2.0 g., 4.46 mmole). . 50

M.P.: 78°-79°C. _ S
IR: {(CHC13) 3623, 1629, 1616 and 1587 cm’*.
HRMS: m/e 358.2836 (M+, CzaHsst)
PMR: 6 TMS R ) B

55 CDC13 0.88 (m, terminal methyl), 1.27 (s, gem dlmethyl), 3.15(m), and 6.85 {m, ArH). 55
3-[4-(1, 1-Dimethylundecyl)-2- hydroxy phenyl]cyclo- hexanone (1.49 g., 46%) from 3-[2- benzyloxy-4-

(1,1-dimethylundecyl) phenyl] cyclohexanone (4.00 g., 8.66 mmole). _

M.P.:.72°-73°C.
IR: (KBr) 3268, 1629 and 1580 cm'. e : ' Ce

‘60 MS: mle 372 (M*), 354, 329 and 231. C . 60
PMR: 8 TMS
' CDC15 0.87 (m, terminal methyl), 1.24 (s, gem dlmethyl),3 16 (m) 3.42 (m) and 6.88 (m ArH)
Analysis: Calc’d for C2sHaoOz2: C, 80.59; H, 10.82%; Found: C; 80.70; H, 10.84% . .
3-14-(1,1-Dimethylheptyl) -2- hydroxyphenyf] cyclo-octanone {1.92 g 81%)from 3-[2—benzyloxy-4— {1.1-

g5 dimethylheptyl)- phenyl] cyclooctanone (3.02 g., 6.95 mmole). : _ . 65



-~

t-butyl), 6.7-6.9 (m two ArH) and 7.02 (d, J=8Hz, ArH). IR (KBr) 3279,

%239 and 1592 cml 65 M5: me 246 (M), 231,228, 215, 213, 203, 189, 176 an
1. - : 65 16 . @B 20

16 3- [121 (1.1-di.net hyl DI‘ODVH 2- hydroxyphenyl]-cycl o- hex§§§§g45?335

45%° from 3-[ 2- benzyl oxy- 4- (1 1 - dinet hyI propyl )phenyl] cycl ohexanone
\50 g.,MB.:0B%l nole). MP.: 165-1 66C. (fromisopropyl ether) PVMR [err]

TI\/S 5 IR: (CHOIS623. %356 1919, 98"9i5q1|£m termnal. nmethyl, 1.11 (s, gem.

di met hyl)'\"ses"’83"§P )42y 32 23%&5978"964% J =8Hz, ArH). IR [err] 3636, 3401,

1724 (9 et B et A, ey eGSR, 5 5056

Anal ysPs; N

MP.: 177-178C." (fromisopropyl ether). PMR 6 TVMS DMBO-[err]1.25(s,
.

10 3- rhlydi scﬂamtf&)dzshubyb)sok mmh%w;vcmh@widezmqu hexanone (0 6 g., 11

% from -l Dr-biteityl reptyh-B-hiydrosly ptienpit ettt 3¢ bycloplsenyi dne CyiSlgoTskdmmize (7. 00
g. , o 0 12 Berayibey) 4- (1)-dimethylltebtyl @ReBy!] 4f meshy! i 2s eyplobaygt-1-onhid§ oI mneplfVS CDCL3
®.82 (1M Mé’rﬂih‘élﬁm“ﬁ"}ﬂr pyl ethepgetroleumgthgfldi net hyl ) and 6. 80 (m ArH). 1510
|R ( cHct! ;‘Cﬁ%‘g‘ ,{}% 9.1 and 1864450y 1585 cm 1. :

15 Ms: 1 and 213. Analysis: Calc'd for [err]: C 78.79;
H, 9.55% Oun DcGo'éS(n? %rmlflaﬁne&m’k,%ﬁm@ms—ﬁizhﬂethyl 1.25 (s, gem dimethyl), 2.6 (m,

(1, 1- Gigrvréthyéneee i, nethina) elaziy/ By AYS.63-(<) OB, P {nh, eyt hodosdd) 0ngHz(ArHDg. , 76%15as
an oi |l framysisdlae di@-CHR0h 6reowhdk 983t (1, 1- di met hyl heptyl ) phenyl]- 4-

( 2- pr opeheynd: CBP3P:dha& mone (1 65 g, 3 69 mole). 20 IR [err] 3610, 3390,

1718 (weak), 1629 and 1577 XAMPLE 3 20 MS:
me 3% %2” z,gmgg,ghg 3, ,Eg,f"’é{"”c‘l”g‘é”d”ﬂﬁfﬁ"’%ef’% [err] 0.9 (m termngl
nme y uti 4 o Béhz Rinvdteing Hoh Shestan 61
J=2Hz, Aﬁk‘)ﬂrﬂ rn@lthtgr%lgrﬂ 16&11 oflét?dﬂ?d::ﬁgial‘ﬂ)uaflgg;t (;in:hree port:onffzuogg (ﬂ%crLol ) of ok
3-[ 4- (1 sbdibimrbetohydride Theyedotidn mixtirexas rlone/miupat H83Ca akawed { Mlva@gto-1%%d from
3 [ 2- berw Ithm uemhedgtthzaquwf rrlb n@ P'}'°’ cTheH'eex‘aws 5“'55

. 0.01465 p gy}” “Qer g%? of O;T E g egs #9518
(Weak) iﬁ, por %%s ph’v%l cd

f OI’ elu Bt Qlé%he eﬁizm o ela8on) 5. 0 g. (12%) oftrans-3-

zﬂbmb hgxmh};thylﬁept\mwlé@n ébgalu}l cycl o- hexanone (quantitati ve)
from 330[ 2pMaedzMisoxy-4- (1 , 1- d| met hyI hexyl ) phenyl] cycl ohexanone (2.0 @0,

51 rrrmI(B%ﬁ MQRCis 82- 83 err err] 3636, 1634 1616 and 1585 cm 1.
MB: e my nar{?eathﬂs et*w 5% Tevhenpstifing). A4 (- gasbipd mefhine}, 5. ﬁ%|
met hyl ), ‘s'g ets 355(r‘r) and 6.83 (mArH). 40

Anal ysj 5s gﬁf,,o 1Ef"?g 42; H,10.00% Found: C,79.16- H, 9. 75%;

3-[4-1, lAHmRE dd‘ramélH)wo?.dtg,dm @D(g'whﬂenyl) cycl o- hexanone (2.4 g.,61%)
from 3- [ ebubk1Cz84198¢4,982% ( 1, 1- di nmet hyl nonyl ) phenyl] cycl ohexanone (5.0 g.,
11.5 mmol e?l(IiZZ.Mlgnm%)ansﬁsgkbepyloxy#ﬂ 1-d|-methylheptyl)pheny|]cyclohexanol

CDC13 C C ' ' 40
0.85 (m, terminal methyl), 1.28 (s, gem dlmethyl), 3.1 (m benzyllc methme) 3.79 (m, carbinol methlne), 5. 12
(s, benzylic methylene), 6.83-7.22 {m, ArH) and 7.42 (s, PhH). .
M.P.: 75.5°-76.5°C.
IR: (CHC13) 3636, 3497, 1629 and 1587 cm'. o
_ ‘45 MS: mie 408 (M*}, 393, 390, 323 and 91. ) 45
& Analysis: Calc’d for C2sH4002: C, 82,30; H, 9.87% ' . .
Found: C, 81.95; H, 9.74%
The following compounds were similarly prepared from appropriate ketones of Example 1.
e A quantitative yield of Z-3-[2-benzyloxy-4-(1, 1-di-methylheptyl) phenyl]-3- methyl cyclo hexanol as an 0|I
50 from 3-[2-benzyloxy-4-(1, 1-d|methyl heptyl) phenyl]-3- methylcyclohexanone (200 mg., 0.476 mmole). 50
PMR: 6 TMS
' CDC13 C '
0.81 {m, terminal sidechain methyl), 1.23 (s, gem dlmethyl),1 .30 (s, c3 methyl),3 65 (m, carbinol methme),
5.00 (s, benzyl ether methylene), 6.6-7.3 (m, ArH) and 7.25 (m, PhH). .
' g5 IR: (CHC13) 3546, 3378, 1603 and 1655 cm™. . - . BB
MS: m/e 422 (M*), 337, 314, 299, 271 and 229. . o
trans, trans-3-12-benzyloxy-4-(1,1-dimethylheptyl)- phenyl]-4- methylicyclohexano! (0.225g., 14%) as an
oil, and 1.19 g. (74%) of the cis, trans-isomer from trans-3- dimethyl), 3.41 {(m, benzylic methine), 4.10 (m,
carbinol methine), 5.17 (s, benzylic methylene), 6.8-7.2 (m, ArH), 7.18 (d J=8Hz, ArH), and 7.45 (bs, PhH)
" g0 IR:(CHC13)3534, 3390, 1613 and 1572 cm™. o o . 60
MS: m/e 422 (M+), 337, 331, 314, 246, 229 and 91. ) S ’ '
cis-3-[2-benzyloxy-4-(2-5-phenyl pentyloxy) phenyl] cyclohexano/ (1 51g., 76%) and the transisomer (0.379
g-. 19%) as oils from 3-[2-Benzyloxy-4- (2-(5- phenylpentyloxy))- phenyl] cyclohexanone (2.0g.,4.52 mmoles)
trans: N _ _
65 PMR:6TMS S s 65



| R (CHC13) 3650, 3413, 1721 (weak), 1639 and 1595 cm'. 45 HRVS:. ni'e
344n2691, (Mr), [err] ), 326.2570 and 301.2168. : . ;

[err] TMS CDC13 0.87 (m termnal nmethyl), 1.28.(s, gemdi nmet hyl ),

%6 85 (m ArH). 3-[4-(1,1-Di nethyldecyl) -2- 18

hy ro pher$? 1 ¥3&7%Bhexanone (880 mu.. 55% from 3-[2-benzyloxy-3- (1,1- 50
di net hyl decyl ) phenyl] cycl ohexanone (2 0 g.,4.46 mmle). MP.: 78-79C. IR
[err] 3623, 165H1346:b0d, 006z kA My IST8S (m, BRVE: mithendD S48 Eonky M methE) 432 mPMR
[err] Tedbifkdbmethine), 4.30 ([ ¥idechdih Béthine)) 5.00@; BenAAbthériethylehe), 6145240, (- an@ 2HE, ArH),
di met hyé.55 (b3 AdH 7(10jd, JcBhiel AGH)SB25(:1PhH\aid) 7.4536s) PhH{. 1, 1- Di net hyl undecyl ) - 2-
hydrogpﬂ’ei%c]s) &13¢8, 16akenddpRcnd. 49 g., 46% from 3-[2- benzyl oxy- 4:
(1,1 ¥}, P98, 38RJA%ANA 9Ly | ohexanone (4.00 g.,8.66 nmmole). MP.:°
72-73C. C'T:ﬁn Hﬁg) 3268,1629 and 1580 cm'. 60 . M5 me 372 (M), 354, 329
and 231. . 60 PWR
[err] Ti (@DG&& Qet&?n émm.b&rzvucm&mmtahﬂra car&mﬂ{’ne{hfne) 889YniliiaRbdryindthing, 16 (M
3. 42 (. 1(Hader&y|&&e(m¢th-ﬁe)m)50(dma4mdmz GHl), 6.58I(bs, BrH)[76021(d, I=8Hz, 8A), B (s, PhH)O. B2%
Found: ®d8€43$0’h|'lH 10. 84% 3-[ 4- (1,.1- Di met hyl heptyl) -2- hydroxyphenyl]cycl o
“oct anone! 5%%571 339?9/%21??’16 °["Q benzyl oxy-4- (1,1- 65 dinmethyl heptyl)-

i 9[- enz

phenyl ] lmf Zygctyll pg1eny§]— cyc] Lex;nol (1.35 g., 45%) and the trans-isomer (0.34 15
1%) from 3.00 g. (7.14 mmol.) of 3-[2-benzyloxy- 4-(1,1-dimethyloctyl)phenyl] cycloh d0.90
@20048%9%’3” ;2;:-transaw$1 mmel) g é enzyloxy 'm36 éxct%‘)i) eny] viohexanone an

IR [err] , 1629 and 1
[err]. &dbs: me 344 (Mr) 329 326 283,:273, 259 and 241, PIVR ™S 5
CDC13 0. SER(énTMS ermnal methyl), 1. 27 (s, gemdi rr_et hyI) 3 55 (bm benzyl iC

met hi. ne 6. 78 (dd, . J. =8 20 d,
i dlydocto ea*fz’ fﬁaﬁ) &%5“ epvpenipe 432 o ing
79.92; W= }'%,5% ?qazrhf "ﬁ’gf'% rg b&'ydroxyphenyl ] -/64 : ml;tnhyl

cycl ohexms- te 40 \M+{ahd 328. J. , 70% from 3- [2- benzyoxy- - 4-
- di met hyk:hept yl ) phenyl ]- 4 met hyl -2- ccl ohexen-1- one (2 109 ., 5. 02
mol €5 PORMTIMI11C - (from di i sopropyl ether-petrol eunether). - 25

10 IR 0461]3;%:"“3 34,3279 .46 2R ety AE 109 bbrzyMinetfing), 338 m.(cMbinol 313 and
243. PI\/&1e hme 5} g@m‘"fﬁ' ‘% ié of @4, m@dzﬁgmf& (dl.J 28z A1), 217D =8Heet hyl |
1.25 (s .6 (m 15 met hyl ene), 3.2 (m nethine), 6.32 (bs,
Vi nyI ) 1R G 153571345, 6619a|(dtr577/hnﬂ) and 7.08 (d, J=8Hz, ArH) 15 Anal yss8s:
Calc'd f oms: [nee 42p (M*Cand®23.44; H, 9. 83% Found: o,mer 1 :
Ci S- 3- [ 2-cBSH2-Péravigrystt- l("IY’IZl’f"EM” g&ﬁ g@g’ %‘j,ﬁ_ﬁ:ﬁj’g '(sz (3
trans i 4892 )ofamlxtureofcrsandtrans-lso ers
- 40C ?GP‘ERVP%“B?’“H‘?‘* g. (0.106 mol) of 3-[2- benzyl oxy-4- -
(1 1-d pyl,éaqg;&x{,émpm.gwl] cycl ohexanone in 500 m . of net hanol and 15

. -of teimmbymesof uran was added, inthree portlons 8. 05 g: (0.212 nol.) of

SOdI um bor ohydpcde. The reaction m xture vvas st r
- 40[ er r ]1.30 (sad-HutvHie Ofm. bredylis peshin 781#1;(]"3“’ ﬁ%ﬁ 'eqhefa'eﬁ‘i‘?‘f"e%”
addi t i4Brid, dFZ"lZOU“hPW 1&%? o di b S or| é quenched reacti on®has

25 added C'T’% 32 15g,g,qnextract ed vmth three 450 m. portions of
et her. ée,do 3h§62 eXh6Re, 8.93%25 Was washed with three 100 m .

porti ons,:o d waﬁeg ra#igros wo 200 m . portions of saturated sodium chloride;
dri ed aeuwehs:magnesi um sul f ate and evapor at ed to an oi I The" 0| I was puri F$ed
Vi a coI urTPMB:MrTUﬁat ogr aphy: on '

1.23 (s, t- butyl), 3 50 (m, benzylic methme) 4.20 (m carbmol methine), 5.02 (s, benzyl ether methylene) and

- 6.8-7.4{m, ArH and PhH). - . _ .
50 IR: (CHC13) 3650, 3472, 1626 and 1587 cm™. - : : o o 50
MS: m/e 338 (M+), 323, 320, 230 and 91. _ S
cis-3-[2-Benzyloxy-4-(1,1-dimethyl propyl) phenyl}cyclohexanol (6.3 g., 78%) and the trans-isomer (1.0 g.,
12%) as oils from 8.0 g. (0.0229 mole) of 3-[2-benzyl-oxy-4— 11- dumethylpropyl) phenyl] cyclohexanone.

cis: _ _ B . | :
55 PMR:6 TMS SR o . 55
P tor { dimethyl), 3. 05 (m benzyhc methnne) 375(m carbmol
0.67 (t, J=7Hz, terminal methyl), 1.26 (s, gem dim . -
methlne),5 15(s benzyl ether methylene),692 (d J 2 ArH) 6.92 (dd, J=8 and 2Hz, ArH),7.17 {d, J—8Hz

_ ArH) and 7.42 (bs, PhH). - : . . _ .
60  IR: (CHC12) 3636, 3344, 1626 and 1587 cm™". | - -
. Ms: mIe352(M+),337 334, 323, 244, 215and91 o Do S
trans:
" IR: (CHC13) 3636, 1626 and 1587 cm1

MS: mie 352 (M+), 337, 334, 323, 244, 215 and 91.
65 cis-3-[2-Benzyloxy-4-(1,1-dimethylbutyl) phenyl} cyclohexanol (4.16 g., 52%) and the trans-lsomer (0. 88 9- 5

L



400 g. of silica gel eluted with 20% et her-cycl ohexane to yield, in order

of elution,’5.0 9. (12% of trans-3- [2-benzyl oxy-4- (1, 1- { =

di met hyl heptyl ) - phenyl ]- cycl ohexanol. 30 PMR  TMS - 3?/

30 CDClyy 0.85.(m ‘terminal methyl), 1.26 (s, gemdinethyl),. F’% %n& T

benzylic.methine) 4 24 (m carbinol nethine), 5:15 (s, benzylic¢ '

met kyl ene), 6.85-7.26 (m ArH) and 7.47 (m PhH) IR ([err]) 3636, 3497, 1629

and 1587 8% and 038 o. (6/£3%) afp pix0@ofciyrdrapHBoaer a 318 frem 8.0 8.10.022 mole) of 3- _

35 Anal y&' '%e"ZVé%‘Y&'<BHd'5}eﬂ1V!?PWP'Enﬂlzcvs!ehexwone 87% Found: C, 81.98; H, 9.82%

and 22. 2°’§,Mﬁ(§ of cis-3- [2-benzyl oxy4- (I, 1-di-nethyl heptyl)phenyl]

cycl o hgxano 6TMS'40 °~ ~ ~ CDC13 -

40 0. 85° (Or8D (rh,@drminathetiye] 1228l(3, gerd dif8th{)S3. osgﬁmediyrmmwhénsﬁ(ra cé.mnoutmmw) l5©s 5.

met hi ne) (s, BenADetbenmetityiché) 66 (dmﬂuzmbl). 6.86 (dd) J%Sandhﬂi} ApH),i701 () Leyk, 8R9)and 7.35

6.83-7. ZES& )Arl;lg and 7.42 (s, PhH). MP.: 75.5-76.5[err]. IR . (CHCL 3)

3636, 3497 448, 3621 apd 1532 ooy @ 408 (M#), 393, 390, 323 and 91.

45 45 1¢\na?{‘3(§1’%355%|"85h3‘¥80§23{23§ Fi%ane182,30; M, 9.87% Found: C, 81.95;. Hj0

9. 74% Thé M b ng conpounds were ‘siml arI y prepared from-appropriate.

ketones of Exagpeg 1. A quantitative yield of Z-3-[2-benzyl oxy-4-(1,

1- di - et s e pdritingl nptgN L2k (s; gem dimbthyl], 3.90461, BenB@iK MBRIne )6 189m  tafirol fa&thihé) 509

3- [2 beslis/benwemsr(rriemlede)mmu MMryl.§8q1hrBﬂy$§nd-282 A7y [doy-eHo RethandTas (290
PI\/R err TI\/S err] 0.81 (m term nal sidechain

rret hyI ) %;@‘ ;ég/ (S C-3 nethyl), 3.65 (m -car bi nol -
~net hi ne), %{‘ 5,673 (0 Ak and.7 2% (m
PhH) 5& clsJ3 E—E&&Ier * g%ﬁt(iy ?d){rcnethylheptyl) pher?;‘]%)l- (2?thg 20

Mhpxanehd 14&]5;4 329:9 Iut|6rf fRdi®silica gel with 2:1 pentane: ether
trans 3- EABSihemm%mbﬂlﬂorﬁe’kpftﬂetdllemii‘whmphyi foHoweld eyithk ¢is-3,4rens-4 isomer. -
net hyl cy épetiedafigémqro. 225 g. as_an oil, and 1.19 g. (74% of t he ‘ci s,

t 0*1'91 639, 7§m3 41 b | th 4.10 :
e i 39%3‘3?5“}%6??5% ?z 3,41 (m benzylic methine) 410 (m

J=8Hz, ArI—D ~{. 45 (bs, PhH) . IR ([err]) 3534, 3390, 1613 and 1572
cnierr]. os2(m, termlnal methyl), 1.25 (s, gem dlmethyl), 3.30 (m, benzylic methine), 4.12- (l@Q:ahﬁol Mé&tking22
(M), 334.6331m3ind| D062 Beraylid mdthyl-ene), 5.2-6.1 (m, vinyl H), 6.82 (d, J=2Hz, ArH), 6.82 (dd, J=8 and

Ci s- 3- B@ 2HAH)I7 6% (. J=8H2 ABH)phdh3Bl (prePity | oxy) phenyl ] cycl ohexanal (1.51 g.30
76% and*® AP¥omer (0, 9% as oils from 3-[2-Benzyl oxy-4-
(2-(5- pher}%i%:& E@ﬂwwgww%&ﬁmohexanone (2.0 g., 4.52 nmoles) .
trans -

- €bc12 004 870 B o '

' 18 CDC1311.826h {eaimindinekiy)), 1022 (shyem) dimethydB2.0m, lkbeivnyinemune)mmdnaﬁ&)npl rBetKiEe),( m 3
benzyl i c 46&t1Hinndry] H)45.022s, bengzylic methvlnnﬂ). 5m3hmner)vl H)AB'@@d (JﬁinsArtlb@mdm Jagerddi ne) ,

ira? (s, 22%{%_ ssg{%hj_*;ﬁar et%m(t;s/ “h&' te sl 858 tig—lém
o LT :.Lzﬁgi g .an‘% it 23'3; enz%gj’“;"ﬂ]

met hi ne), aasm/a(m(mmm m4;l37martdﬂa1ne) 4. 38 (m Si dechal n net hi ne), io 5. 10

(s, benzyiﬁla?e{ah%{)r;mrm ngg186 5077 (dd, J=8 and 2Hz, ArH),6.58 (bs, ArH),7.12
. _

6d, J=8%z, é“‘:"u@aez Jagiis dmcm‘ and 7. 43(s, PhH). 45

cis-3- [2-Benzyloxy—4 { 1 1-dlmethylheptyI) phenyl} trans-4- (2-pentenyl) cyclohexano/ and the trans-3 CIS-4
isomer from trans-3-(2-benzyloxy-4-(1,1-dimethylheptyl)- phenyl)-4- (2-pentenyl) cyclohexanone (497 mg.,
e 1.04 mmole). In order of elution was obtained 84 mg. (17%) of the trans-3, cis-4 isomer (Rf = 0.26, silica gel,
50 33% ether-pentane) and 363 mg. (73%) of the cis-3, trans-4 isomer (Rf = 0.13, silica gel, 33% ether-pentane). . 50
" cis-3-[2-Benzyloxy-4-(1,1-dimethylpentyl) phenyl}. cyclohexanol (6.0 g., 83%) and the trans-isomer (0.60 g.,
10%) as oils from 3-[2- benzyloxy-4-(1 1- dimethyl- pentyl) phenyl] cyclohexanone (6. 0 g 58 mmole) :
trans: - . . .
1R: (CHC13) 3636 3497 1623 and 1582 cm1 e e o
55 MS: m/e 380 (M*). B I ' ) - o - 5§
PMR: 4 TMS
CDC1s - ' '
0.83 {m, terminal methyl), 1.24 (s, gem dlmethyl), 3.5 (m, benzylic methme), 4.20 (m, carbmol methme), 5.09
(s, benzylic methylene) and 6.8-7.6 (m, ArH).
60 cis: e ' . 60
IR: (CHC13) 3636 1621 and 1580 cm1 o . ' ' o
MS: m/e 380 (M+).
PMR: 8 TMS
CDC13
~'65 0.75 (m, terminal methyl), 1.14 (s, gem dimethyl), 2.90 (m, benzyllc methlne) 3,52 (m, carbinol methlne), 4, 80 65



| R (CHC13) 3571, 3390, 1613 and 1587 cnil. MS: ne 444 (Mr) 298, 190 and 91.
iNg- 3-[ 2- Benzy/ oxy-4- (1, 1-di net hyl octyl)phenyl] cycl ohexanol (1.35:g. 45%
aﬁﬂ t hetrans-isonmer (0.34 15 g.,11% from 3.00g. (7.14 mmol .)
[ 20 benzglQuyss-d 1. 1- di net hyI octyl ) phenyl ] cycl ohexanoneand 0. 90g. 1%g
%_of a cis-trans mixture. trans: PMR[err] -TMS CDC13 20. 0.87 (m
- term nal sidechain nethyl), 1.25 (s, gemdinethyl), 3.50 (m benzylic "
- met hi ney, berkylRndiiflen6)?6.49i(dt) =8 a3 2R MM, 62 (d, S=20E A(H), 6.720d0) Iy8Hz ArARhd m(byl ene)
and 6.8h..6 (m ArH and PhH). IR (CHCl 3)3497,1623 and 1582 cnferr].
m e 422 ¢isfR-BenatioBpA(1, IcdimethyplexyliRoy! cyginfgxanol (309 '43%) and the trans-isomer (660
25 CDCl'BQC? gs qilgfromgrizibenayioxydrfd-d imethyinexviiyahpnyllcyclahexanone (a0 g.(i79mpglely | 3. 10

(m b& , carbinol- nmethine), 5. 12 (s, benzyl et heP

et hyle (CE' E%Qﬁ%% ’5‘%’%51475%'5& ArH), 6.91 (d. J =2Hz, ArHy, 7.17 (d, J
=8Hz, Armgaﬁdns 42 (bs, PhH). 30 IR [err]3571, 3425, 1618 and 1577 cn{ err]
30 I\/IS m e 4Zbcfdv) and 323. cis-3-(2-Benzyl oxy-4-t- - butyl phenyl)
cycl deedaiol tefriinal @ethyyl), 1.80(640em ditnettyl. 3t07 anéemlmmhigel, 338 (ng carbifiol tne e.%md 0.5 &
g. ( 12%p benevlic matiwane)eb g8idd; /<8 and dHa Adih § 88 Wolr2Ha Art) rﬂFidzJ’eﬁft}-A'\‘b S"?“’?ml e)
of 3-( lT:;Eyenzyl oxyA-t- butyl- phenyl) cycl ohexandne. 35 cis:
35 MP." ( ) PVMR [err]TM5 CDC13 1.30 (s, t-butyl), .
3.10 1@m ::@E%ﬂ%ﬁbmfh{é%?ﬁ% (m -carbinol. nmethine), 5.12 (s benzyl15
et her nephgioaoms), 6. 97 40 (d, J=2Hz, ArH),6.97 (dd J=8 and 2Hz, ArH),7.17

(d, J=8Hz, Araaciand 7A0 bs PhH) 40 IR "[err] 3636, 3472,1621 and

1582 cmm]terrw@l mﬁw) 'meyyﬂ W'am49§(m parhingl Slethinelch iz’ d

Lgrp nyi): J'@t flf ri;l B:é& yq,q[’{.fg A’E‘;&'Entheﬁ'ans-lsont Gﬁg). 2 5o
carl;g s 3 2 (’s benz et her h |'ene and e@4 (m Ar H

and PhH) IR: &ﬂmabﬁzs Gﬁdﬁkiﬁan&ﬁiﬁpaﬂz 1626 and 1587 cml
50 M5: nMS: 3e33q(Mt) , 323, 320,230 and 91. -
Cci s- 35 2PHMByY/ Soxy 4- (1 1- di net hyl propyl ) phenyl }cycl ohexanol (6.3°9g., 8%

ond (e, pand ,-m..,.m s A S
3 [2- be?g% i,? (G "‘nhff.%ﬁﬁwf (ot ,93@}% o R0 anctin %‘ B
55 [&{or] |F0(c$|%14351034487idzaanaemmal met hyl ), 1 26 (s gem di met hyl ), 3. @b

(m benzMs; wledB8(M*he), 3.75 (m carbinol nethine); 5.15 (s; benzyl ether
rrethylenéb"“f’é"‘@z (d J=2, ArH), 6.92 (dd, J=8 and 2Hz, ArH) 7.17 (d, J

=8hz, A& @ (m termmal ethgvlg ﬁgh H)n dln?%!gg %@Af&l %r % rg%%ﬁei%ééﬂ ﬁar %g?'neg\ %ggz'z
C”[eri.r,] yicmethyleng) g 5 (th ATH adoh an |
élg 1, %tiﬁﬂﬂde@ﬁ%eﬂﬂﬂc%lél]ex%l (3815503 andt©M trans-isomer (1.0
337 3349 312%) :?s‘bﬁs %3-wﬂin8[bxy4(1 1-d|methylundecyl) phenyl] cyclohexanone (7.00 g., 15.0 mmole)
cis:
IR: (CHC13) 3636, 3448, 1621 and 1582 cm, : o :
40 MS: m/e 464 (M*). _ : o o _ 40
PMR:n8 TMS ' ' ' -
CDC1s
0.95 (m, terminal methyl), 1.33 (s, gem dlmethyl) 3.09 (m benzylic methine}, 3.70 (m, carbinol methune) 5.20
. (s, benzylic methylene), 6.99 (dd, J—8 and 2Hz, ArH), 6.99 (dd, J=8 and 2Hz, ArH), 7.22 (d J=8Hz, ArH) and
45 7.50 (bs, PhH). -45
trans: . ) : :
IR: (CHC13) 3534 (broad) 1618 and 1577 cm.
MS: m/e 464 (M*). N . _ } :
PMR: 6 TMS ' o o : -
50 DCD1s ' 50
0.85 (m, terminal methyl), 1 .22 (s, gem dimethyl), 3.48 (m benzylic methine), 4.17 (m benzvllc methme) 5.08
(s, benzylic methylene) and 6.75-7.55 {m, ArH and Ph). "
cis-3-[ 2-Benzyloxy-4- (1, 1-dimethyldecy!) phenyl} cyclohexanol (2.66 g 59%) and the trans-lsomer {0.36
" g.,8%) as oils from 3-[2-benzyloxy-4-(1, 1-dimethyldecyl) phenyl] cyclohexanone (4.549.,10.0 mmole) -
55 ¢is:
IR: (CHC13) 3704, 3571, 1639 and 1597 cm", : o
- MS: mie 450 (M*).
PMR: 6 TMS
CDC13
60 0.86 (m, terminal methyl), 1.25 (s gem dimethyl), 3.08 (m, benzylic methme) 374(m, carbmol methme) 5.08 60
(s, benzylic methylene), 6.88 (dd, J=8 and 2Hz, ArH), 6.88 (d, J=2Hz, ArH), 7.12 (d, J=8Hz, ArH) and 7.37 (bs
_ Ph}). .
trans:
IR: (CHC13) 3623, 3448, 1616 and 1577 cm” 1, o _ -
65 MS: mie450 (M*). S : _ . .65



(4.169g.,52% andt hetrans-isoner(0.88 g., 65

GB 2 004 870 B +19 ¥19%, and 0.49 g. (61% of a mxture of cis and
trans-igonmers.,as dils from8.0 g. (0.022 nole) of 3- 2be 1,

- di net h?l butyl) phenyl] cycl ohegangne Cis: P?VR: ferr] [ '@J&%Xn B ( n
[erx ' '

5 0.80 (mpmeestm®al nethyl), 1.23 (s, gemdinethy), 3.05 (m benzylic

met hi ne), 3.70chons carbi nol nethine), 5.08 (s, benzyl ether nethylene), 6.86
(d, J=2H8.82 (Ay, tdymiGal ®thytid,22 Braemedfingettyiz3 53Aml—l)enﬂ/liqmet(\ide)-wmsrbhpwetmm 5p235
(bs, P sbennhc @Pm"s anseéfiﬁ(rsﬂeandf@b &;a [RIgART |y5
m e366( )c/ I@g ’Sﬁ””ZY’ Ihe I]cyclo-octana 3.6g., 19%) and the frans-isomer (412 5
10 trans® ykﬁy meﬁylhmtﬂwhewe]tw ?3ctan?_neé§0?s161mmole)
di met hyl) ,M "@Qémﬂ kengigl 358, 3fga§d3| A8ind94. 18 (m- carbinol nethine), 509 15
(s, benzylpmatdrems met hyl ene), 6.86 (d, J=2Hz, ArH),6.86 (dd, J =8 and 2Hz,
A?‘H) 7101 (d, opbci8Hz, ArH) and 7.39 ' 15 (m PhH). "I R- [err] 3623, 3472, 1683
and 15850,§Mm ternyigal mﬂ*y"BGE(s(qmdlmgM) %tagbrg,gxsnzg@gnegg@) gﬁa(bgmlcarbmol methine),

t r ans- 3- P32 cdesaylicyusshvienel; 683 'HHWFH(?H%'??")"”W@&?(“]‘ PRk s4- (2- propenyl)
cycl ohex f‘ﬁr(m_(c’ll 9g9., 13% and the 20 cis-3, trans4 isomer (7.3 g.,51 % as
~oils fﬁ@mﬁéﬁ{m@mﬂzbm&h@wﬂn(ahé di net hyl heptyl) phenyl] -4- (2- 4520
propenyl) pmncbnhgxanone (14.3 g., 32.1 nmmole). The order of elution from
silica gel witop@s1- pentane ether was the trans-3, cis-4 isoner of the
title coﬁﬁ@)@h!ﬁﬂa@almﬂwlm 28 {5} gepvgimethy)). Qﬁ@m(-:ﬁ’es'ZYBG m?"haﬁsﬁ-%fﬁrwmeﬁhm&ﬁDS
cis- 4|\/?§ anzvlic methylene). £.8%4gm 4rHd 49§ (dy. g8 cnferr]. 25 MBS m g
448 ( 433, 430, 363, 406 and 9}, 3[4(,,d, ethy,hep 0)-

25 PMR [err] TMS [err] 0.82 (Magh&h HQJ;'/] oh¥laher 1- 25 (s, gem di nethyl),
3.30 (m " bemikiikd of 220684, Dlos)molel otels ﬁ—[ﬁkbéx‘am&%/-ﬂq 1-awdethiyiegtyl) phe@aydibhéxanolyiioy |
H), 5. 06 g(«f sodienkisdrbonatamid?yd g 6fr1e% paladidmn tarbon was stined uhder ore.aBospltbre F =2 Hz
ArH), & ®droged for 3 hurs ok redtiorHmixtupgveds filtefeddiroyigh diajomeagequs eanghpjth st aqetwﬂebs%

65 cis-3- [2 Benzyl oxy-4- (1, 1-di net hyl butyI ) phenyl ] - cycl ohexanol _
i @

P thef‘ trate evaporated to a solid. The solid was recwstalllzedfronsl'gxqflpgoyseld 1@2&.@7‘@ oftg?_'ﬁ’ﬂ?r | R:
[err] 35PPd Pg%%@‘“l%lo and 1572 cnferr]. MS: me 448 (M)406, 363 and 91.
PVMR [err] [err] -

35 0. 820 o/ (nh, eérmnalaﬁetwmhhzﬂé gemldird8th{1 2.81B/) BéhadyBd rothine), 3230 B, (:di‘blmhﬁﬁih)ﬂe) C 30
met hi ne) 5.43brda, O, 6.63AbsHAND b7 it Hi=Bend 2H3) a@d 88N(dmsHuArN H), 5.02 (s,

benzylic rm(awaﬁem,ssse 36268®1 cmyi nyl , 6.75 (d, J=2Hz, ArH), 6. 75 (dd,
J=8 -and 2|J*és n)!e (M7, 300238 gnd 2 ArH) and 7.25 (bs, Ph) o
cis-3- [;25?@ EJ dff;;g Haiozd? %%E%yzﬁ?g& yl) phenyl ] -trans4- (2-butenyl)

!

cycl ohex mave &é@ur@%céﬂpadasé.rs@aseléﬂw%ﬁébﬁmn(%ﬂﬁapnae rodd%ts Ji 1 OM
trans- 3- [e2am zy oxy-4-(1,1- dinethyl heptyl) phenyl]

(2-but enyltbanschA mm&amw&p(y@@hiﬂgoxypﬁbnﬁgcmml)al (271 Q.. T1%78.p 3 24°RESC. dfrcins O e T
was el ut eentériel fsam trams-@ri-b@nzylokysd- {1, i-dimetbylhepivil: pheyivi] cvidhexang!f4.50049.0W490l.8377 and
91. ci 83, PMB*QPMM |sorrer 45 IR [err] 3610, 3448, 1618 and 1577 cnierrf®

45 Ms: m 1&6%& eth e?r’n7<z g’(ﬂ ?35( be%z I k&hﬁﬁnﬁﬂ(%&é b410 rﬁethl e}, 6.81
1-dinmeth & Hest "éﬁg 1 2ﬁgs§ "}., f cycl ohexanol he
trans- 3, qnqéng)Qaﬁma &, @mgﬁmsg enzy oxy 4- (1, 1-di net hyl hept yI ) -
phenyl #5 4-Mg:2n/@E1B (MEN),)300, 213;aaumisexanone (497. mg . 45
Analysis: Calc'd for C21H3402; C, 79 19; H, 10.76. : , - _
Found: C, 78.82; H, 10.43. '
_ : A quantitative yield of Z- 3-[4-(1,1- dlmethylheptyl} 2- hydroxy phenyl)-3- methy! cyclohexanal m.p.
¢ 90°-91°C. (recrystallized from’ petroleum ether) from Z- 3- [2 benzyloxy—4— (1 1-d|methyl heptyl) phenyl] -3-
: 50 methylcyclo hexanol (180 mg., 0.246 mmole). - : _ _ . 50
PMR: 6 TMS S o . '
CDC13
0.85 (m, terminal sidechain methyl), 1.25 (s, gem dimethyl), 1.33 (s, C-3 methyl) 3 65 (m, carbmol ‘methine),
5.48 (bs, OH), 6.63 (d, J=2Hz. ArH), 6.82 (dd, J=8 and 2Hz ArH), and7. 19(d J=8Hz, ArH) S
55 IR: (CHC13) 3597, 3333, 1605 and 1570 cm™. - R 55
~ MS: mfe 332 (M*), 314299, 286,271, 247 and 229. s . :
Analysis: Calc'd for C22H3602: C, 79.45; H, 10.92.
Found: C,79.24; H, 10.64.
A quantitative yield of trans; trans-3-[4-(1,1- di- methy! heptyl) -2- hydroxy phenyi}-4- methylcyclo hex=
60 anol, m.p. 134°-135°C. {from pentane) from trans, trans -3-[ 2~ benzyloxy4 (1,1- dlmethylheptyl) phenyl]-4- 60
methylcyclo- hexanol (190 mg., 0.450 mmole). ,
PMR: 3 TMS
CDC13 '
0.7-0.9 (m, C-4 and terminal sidechain methyls), 1.24 (s, gem dlmethvl), 3.00 (m benzyllc methme) 4.22 (m,
- 65 carbmol methine), 6.78 (d, J =2Hz, ArH, 6.88 (dd, J =8 and 2Hz, ArH) and 7.02 (d, J =8Hz, ArH). . 65



1.04 mole). In orderof elution was obtai ned84 ny. (17°/c) of the
ans-3,cis-4 isomer (Rf = 0.26, silica gel, 50 33% et her-pentane) and 363
o\ (7399 of the cis-3,trans-4 isoner (Rf = 0.13, silica gel, 33%
er spent ane) . 9 Cci s- 3-[ 2- Benzyl oxy-4- (1, 1-di net hyl pent yl )‘ phenyl | 2
| ohexan§F 2P & (? 83% and the trans-isoner (0.60 g., 10% as oils from
3-[2-benzyl oxy-4-(1,1- dinmethyl - pentyl) phenyl] cyclohexanone (6.0 g., 58;
Mol e) .  IR: (OnE1s) 357, 3333y 1626 and 36¥5349.7, 1623 and 1582 cnferr]. 55 Ms: me
380( M+) . MS: m/e 332 (M*), 317 314, 247, 233 and 229.
55 PMR [’«ealvss Galgdt 0@‘(?829‘\6(1'1' 10.88%xi nal nethyl), 1.24 (s, gemdinethyl),

3.5 (mF é‘i’r ?9r1é 09 ben yI|c
met hy |5e A ﬂ ﬁ o 41 ! 1- @-éal%epty?)-z- hyr;?oxyphen)ll'-4- methyl clohexanof

engyloxy-L (1, ‘ﬂ'&?{%}"’“"’pﬂ{}ﬁ“’(’er r]TVS [err]

60 | R Yidye ?
65 0.75. (:ma Ysn nal hyl) 4 (s,.gemdimethyl), 2.90 (m benzylic
nmet hi ne), 3. Xbcism car bi nol rret h| ne), 4.80 65 20 GB2004870 B

20 (S0 OBz G e 0€§ (m, @rmiaalguachamn@ﬂum 28 {elzgemirhithyl)62.62dm/ gnzylic=2 Hao 4
ArH), 6’"‘7‘2‘“6’03 ?ﬂm'rfrb'wm ing}P79 () 8= HEAHIRS (o 58 a2, At aRA Ty J=8Hz, |

(1, 1d| xanol (3.0 g., 43% and the trans-isoner
(660 ng M % lldogﬁﬁfwg]ﬁ"yroxy - (1,1 -di nmethyl hexyl)- phenyl] .
cycl ogex aAnsn: gczzH ﬂmfebsz cis: _

5 IR o e s 1618 and 1575 cnferr]. NS m e394(My). PMR 6 TVS
CDC13 10c®3d#-(1 hpimedwirentell2- hasirdxy phenyl} c@Pperaanolidp rog. @%mﬂ 128 rg. (B7%{ ofithe
benzyl i ¥anfisomeraspils frpmgmi %ﬁfﬁdﬂe?s'?rf?tWW@xYﬂ"(Dde'( eptmlémwmvf :

met hyl elgagangl (b g-ddompoleshng 21z - ArH), 6.88 (d,’ J=2Hz, ArH), 7.12 (d,

J= 8Hz2 %pﬁh@m%? 37 (bs, Ph). trans: IR [err] 3623, 7448, 1618 and 1577°
cm'. 15 M5 ¢8ce394( Mt) .

. 15 PMRo.8q (8, sidecHdifGe{ntial netbyl ﬂ24(mgemarmahm13 21} beyidy)ic rhet@ing) 1.52¢0,Farbinol

di et hym)zt,hIBeWS((dq JM?HL ArH)cstSh(ba.@)@rlﬁpﬂdzs T5rArHbad BBTD) J=8HL AHle) , 5. 02 (s, -
enz;ﬂl&c'ﬁ?ﬂ*ﬁ%") fsﬂ r%’l aml) - 7.04 (d, J=8Hz, ArH) and 7.34 (bs, 25
ArH) . 2 il L %Vén?%ZB d4159( - di met hyi nonyl ) ph'e'nyl _-cycl ohexanol _
(5. 0g. &%Mthetrans I somer (1.0g., 20 129% as oilsfrom _

3-[2- benzy oxgbcds (1, 1- di et hyl nonyl ) - phenyl]cycl ohexanone (8.5 g.,19.6

MO €3p. 0.83 (B, sideohair( teinkidaBetBAf. 8274, 48m Himdethyl), 3660 Ir, Bénzgiftindethind 4.551n€ ca%ﬁol ( Mtao 25
PVR: em mEWS (bs overlapsd 6.88, ArH), 6.88 (dd, J=8 and 2Hz, ArH) and 7.10 {d, J=8Hz, ArH).

25 [err] ; 6?|1aﬁ“d|’n'§7§ﬁ'§?l) 1. 22 (s gem d| rret hyI) 3 04 (m

benzyl i c"ﬁe 08 (S pk
_[2- rans ?ﬂ?d&e A’;&ﬁn Z :ol I_l hp §5C? l'.77.0(6532A5

rret hy. eﬁ e
A:1 d T899 cm

30 VB; n1e 4&&)0(15\/&) PVR: [err] TI\/IS
0.88 {m, terminal methyl), 1.22 (s, gem dimethyl), 3.20 {m, benzyllc methine), 4.22 (m, carbinol methine}, 6.85
{dd, J=8 and 2Hz, ArH), 6.90 (bs, overlaps J 6.85, ArH) and 7.13 (d, J=8Hz, ArH). _ _
40 IR: (CHC1s) 3333, 1621, and 1570 cm'. - 40
MS: m/e 332 (M*), 314,247 and 229. '
- Analysis: Calc’d for Cz2H3s02: C, 79.46; H, 10.92.
Found: C,79.68; H, 10.62.
A quantitative yield of cis-3-[4-1, 1-dimethyl- heptyl)-z-hydroxyphenyl] cycloheptanol m.p. 103°-104°C.
45 (recrystallized from pentane) from cis-3-[2- benzyloxv— 4,(1 1 dlmethylheptyl) phenyl] cycloheptanol (380 45
mg., 0.900 mmole). _ .
PMR: 6 TMS
CDC1a : ' .
0.82 (m, terminal methyl), 1. 20(s, gem dlmethyl), 3.0 (m, benzyllc methme), 4.0 (m, carbinol methine), 6.72 a
50 (bs, overlapsd 6.81, ArH), 6.81 (dd, J=8 and 2Hz, ArH) and 7.08 (d, J=8Hz, ArH).. . o 50
IR: {CHC13) 3571, 3311, 1621, 1605 and 1580 cm™. e
MS: m/e 332 (M*), 314, 247 and 229. :
"-Analysis: Calc'd for szHsst C, 79.46; H 10. 92 S S
Found: C, 79.39; H, 10.72. '
55 A quantitative yield of ¢cis-3- [2- hydroxy-4- (2-{5- phenylpentyloxy)) phenyl] cyclohexanol m.p. 80°-84°C 55
{pentane) from cis-3-12-benzyloxy-4-(2- (5-pheny|pentyl-oxy)) phenyl] cyclohexanol (1459, 3.27 mmol )
PMR:6 TMS o _
CDC13 '
1.25 (d, J=6Hz, methyl); 3.756 (m, carbinol methine), 4.20 (m, sidechain methme), 6.23 (bs, ArH), 6. 40 (dd J=8
- g0 and2Hz), 6.98 (d, J=8Hz ArH)and 7.13(s, PhH). ~ = . . : . _ 60
IR: {(CHC13) 3597, 3333, 1623 and 1597 cm™\. '
MS: mle 354 (M*), 336, 208, 190 and 91.
Analysis: Calc’d for C23Hz00s: C, 77.93; H 8 53% -
~ Found: C, 77.95; H;8.31%. :
65 - trans-3-[2-hydroxy-4- (2- {5—phenylpentyloxy))— phenyl] cyclohexanol (241 mg 90%). m.p. 65°-70°C (pen— 65



[err] 0.82 (m termnal methyl), 1.22 (s, gemdinethyl), 3.42 (m benzylic
met hine), 4.16 {m carbinol nethine), 5.02 35 (s, benzylic nethyl ene) and

6.7-7.5 (m ArH and Ph)-. 35 .
ci s-3-pg-Benzyl oxy-4- (1, 1-di net hyl undecyi) phenyl] cycl ohexanol 5 ]
50% and thetrans-isomer (1.0 g..14% as oils from 63200480 B

3- (zébenzyloxy 4-(1, 1- dlnethylundecyl) phenyl | cyclohexanone (7.00 g.,15.0
mol e) . tariekfront #ins{3¢2- binzid ]t @4(8-Bhdnythbntaogl)) Ph &R nfcihexane) (0.3554p; Oanﬂuﬁm (M) .
40 PMR: [eW'}bTI\E [err] 0. 95 (m termnal nmethyl), 1.33 (s, gem di rrethyl)

3.09 (m nzﬂ’ |ne car bi nol e i
et hyI i!%g ﬁébm sld%hqérgm Hes),ﬁzg(daﬁéﬂéy),sﬁ%gdy 7 22
(d, J= )
45 trans: :Sg(r?n,e wmﬁ,ggg’agg Ggyag@gl,) 1618 and 1577 cm'. MS: me 464( M+). PI\/R:
[err] TNAdsis: Calc'd forlO2:H50Ps: C, 77.93; H, 8.563%

Found: C50.58 H3%40%n t erm nal net hyl), em di net hyl ), 48 (m
b’enzyl 1 qrve%h‘r-ﬁézd'methmptv(lﬁr hygeonyRfien }rrelpmx ro .785 mésgéfronbb?&gfﬁzé"\m | ene)
and 6. 757 Bobenpfionyfii. L dimegyjoctyll phenyil qvelohexandli oxy- 4- (1, 1-di et hyl decyl )

phenyl] c nd the trans-isoner (0.36g.,8% as
dils fro M.\?Rq )@%lrf&o%mﬁg mmq‘%ﬁnﬁgt hyl decyl ) phenyl ] cycl ohexanone
(4.59.16l0. 0 -myoke) . 55 cis: ..

55 | R (0H2Gh.3y miamosmear&mmamgr HMgéﬁsiﬁlethm 2.90 (viSbemylie méth )2 (bR, 3.20(m] Pvs
[err] 6@8@'®antme)t‘i§2|‘ﬁ #ra?HZn"éHWT5)<dd 1~%d@§Z'A%mdcﬁ°ﬁﬂtﬁ§.ﬂﬁ'} Atd..08 (m:

benzylic 3§?{‘ #8hol et hine), 5.08 60 (s, benzylic

met hyl gnells: e —§h4glijg 9gH) 6.88"(d, J=2Hz,- ArH), 7.12 (d,
J=8Hz, ?d;ro Z' i @ o 10927 2 Tlerr] 3623 3448, 1616 and 1577 2
cml1l. 65 tré\vﬁs [MIQ-MhﬂdW)}-Z— hydroxyphenyl]- cyclohexano! (0.195 g., 100%) as an oil from 246 mg.

65 21(0.582 mmbol.} of trans-3-[2- benzyloxy-4- (1,1- dimethyl-octyl) phenyl] cyclohexanol. _
GB 2 004 WP OE-95°C. (roppetpNgamdther) ] TVS [err] 0.82 (m. term nal rret_hyl), 1.22
(s, geth d?'\‘r%t"gg\l 3.53 (m_ benzylic methine), 4.22 (m carbinol nethi neb,

I

R S A e e,

19% and tnh@ncﬂ,mso S426P1639afd 1582 cmd as oils from 3-[2- benzyl oxy 4-
(1, 1- dsareMBydalee:fzt(Mr))swzemgdd]zas cycl ooct anone (7.0 g., 16.1 nmol e)..

30
(CHC13) MSnalysis eCalc36or( qug}?aomvuw  IELY828, 300, 243 and 91. PMR [err] TIVB 10
[err Found: C, 79.34; H, 10.5

(41t 'H’;Xf”o lycl
106, ‘é Eﬁ}s -%@ rérfenvlgwrarr%@rﬁ;yr%%gr om _benzyl %

(m Ar pMR r H) an .38 (m Ph). trans:. [err] 15

me 436 (M 4:21:13418 351 328, 243 and 91.
15 PVR: [‘ezarq t-HUvR), 288(m benzyllc meth|ne),3 55 (m, carbinol methme),675(m, two ArH) and 6.92 (d, J=8Hz,

.40 IR (KBr) 3484, 3268, 1634 and 1592 cm". _ L 40
MS: m/e 248 (M*), 233, 230, 215, 187, 176, 173 and 161 . ' '
Analysis: Calc’d for CieH2502: C, 77.37; H, 9.74%

Found: C, 77.00; H, 9.54%
_ trans-3-(4-t-butyl-2- hydroxyphenyl) cyclo hexanol (0.725g., 99%) from trans-3-(2- benzyloxy—4— t- butyl-
45 phenyl) cyclohexanol (1.25 g., 2.96 mmoles). . o _ 45
M.P.: 136°-137°C. (from isopropyl ether). : : ’ h
PMR: 6 TMS
.CDC1s ' ’
& 1.27 (s, t-butyl), 3.35 (m,. benzyllc methme),432 (m carbmol methme),s 95 (d J=2Hz, ArH), 6.96 (dd J=8
50 and 2Hz, ArH) and 7.15 (d, J=8Hz, ArH). , ' . . )
IR: (CHC13) 3623, 3401, 1626 and 1575 cm’'. . '
MS: m/e 248 (M), 233, 230, 215, 187 and 173. .
Analysis: Calc’d for Cy¢H2403: C,77.37; H9.74%
Found: C, 77.34; H, 9.49%. )
65 cis-3-[4-(1, 1-dimethyipropyl)-2- hydroxy phenyl] cyclohexanol (1.45 g., 32%) from cis-3- f2- benzyloxy—4~ 55
{1,1- dimethyl propyl) phenyl] cyclohexanol (6.1 g., 0.0173 mole) '
M.P.: 166°C-167°C. )from |sopropyl ether) o .
PMR:6 TMS . - . .
CDC1s-DMS0-D6 ' '
60 0.65 {t, J=7Hz, terminal methyl), 1.20 (s, gem dimethyl), 2.91 (m, benzylic methine), 3.62 {m, carbinol - 60
methine), 6.75 (m, two ArH), 7.02 (d, J=8Hz, ArH) and 7.55 (s, OH). _
IR: (KBr) 3509, 3279, 1629°and 1592 cm™. _
MS: mle 262 (M*), 247, 244, 233 and 215
trans-3-14-(1, 1-dimethylpropyl)-2-hydroxyphenyl} cyclohexanol (0.50g., 68%) from trans-3- [2- benzyloxy—
65 4-(1,1-dimethylpropyl) phenyl] cyclohexanol {(1.00 g., 2. 84 mmoles) _ : 65

6



[err] 0.83 (m terminal nmethyl), 1.28 (s, gemdinethyl), 3.4 (bm "benzylic
hine),3.9 (m carbinol methine, 5. 10 (s, benzylic nethylene), 6.85 (m
7.08 (d, J=8Hz, ArH) and 7.36 (m Ph)., 20

LE4 . 20 CIS 3-T4-(1,
imgfhyl @p@f‘ﬁ“%- hydr oxyphenyl | cycl ohexanol A mi xture of 22.0 g. 24
(0.0539 nmole.) of cis-3-[2- benzyloxy-4- (1,1 -dinethyl heptyl) phenyl] sx
cycl ohexame} 1241126%¢. @om®bpopdetién.bi car bonate and 2.0 g. of 10% pal | adi um o?‘l’
car bon wesw:dTmMed under oneat nospher eof 25 hydrogen for 2 hours. -The
reaction m xt@@P@swas filtered through di atomaceous earth with ethyl racetate
2506he JF?'M teawea' evﬁ'p'b - @entdtme&'vwmﬂn bynpylicarsithing). 48 (ny, carbigel methiriel e d

and
from fef g" ) (d "'z 04) of the title product, mp. 109-110C.5
PVMR: [err y termnal nethylj, 1.25 (s, gemdinethyl),
2. 80 (bmA,,Sgﬁg;y; |b'gfdge¢, @e& 77.82: 80 dowm carbinol -methine), 30 5.4 (broad,
OH), 6. Gouridbs 77.9%:H)9.876 77 (dd, J =8 and 2Hz) and 6.87 (d, J =8Hz, ArH). IR
[ er r |1036 £8:3- @ B5edimétBaiutyhndt hids8dphanyi cycloheXdBol (1S ®, 78% Birqnbdis-3- m&a&m&z 15.10

Anal ysi $t1 @P@V'H'W'U?hem]ﬂm&’"d@3979992@"'"1“!95'10 76. '35 Found: C, 78.96; H,
10. 59. M.P.: 138°-139°C. (from pentane). 35

~

Fol | ow nd’“’fﬁﬁ%nglgve procedure, the corrpounds i sted bel ower e prepar ed from «

appr ogr ip@b fn, teFAmbiRby) Of25 B UMdiRetRyl), 2 SARSbernlliémethine 3.78(m, carbmol methine), 6.8
(1 1-Di n® mlahemycu)ﬁauhm“yp gtﬁg/% cycl ohg{tano ') } 719 , 168 15

m p. 124- 1#5[k8rBk09, 2?3@6299@115%1@) fromtrans-3- [ 2 benzyl oxy 4-
(1 1 di né\ﬂf’ﬁwm ('}/))251 pWe%? d21%.c| ohexanol (4. 5049 0.011 nol.). 40. PWMR
[ \Vigrans-3- [4- (1, 1- dimethyl! butyl) -2- hydr oxyphenyl]—cyclohexanol (0.45g., , 87%) as an oil from trans-3- [2-
40 [e?Pr ]'°° Rg%v*;g,gﬂ Pmetty Ry phepilFygohexango.700 o LA mimplesly by ), 3725 (m 20
benzylic net g@,), 4.22 (m carbinol nethine), 6.81 (d,. J =2Hz, ArH), 6.81
(dd, J o8B0 ah ebrRing)metiiN .28 (e dimetdylFS%m, Benkic mbtRne)[lﬂin(r}l il lﬁ&ﬁge)WG and
1575 cmid J=2Hz, ArH]ME81 (dd, d=84rle 2(0/AIH) 3kHT, 08 BB 3= 16H). - -
45 Areal y JR:JEHQI)3636¢B33PQ 162 e'M 756?'9‘ 19; H, 10. 76 Found: C 78.82; H, 10283.

g S ‘ﬁ'»ﬁff@fffé%Tf‘?%ﬁf%’ghe%iil;3'-

hexargol (Pl\BGaWsO 246 mol e)
50 PVR [err]coes [err] 0.85 term nal S|decha|n methyl), 1.25 (s, gem
di met hy|0)85 (m}, teppinglgnethglsy 1 ﬁ%&smym 'meshvﬁ@ 05 fm. bepaylisi mathingldi2p (nm c3rbing) m&ﬁm(ebs oH) ,

6. 63 (d65§ ‘;" 374"" %%Zgi)% -J=8 and 2Hz, ArH), and 7.19 (d,.J =8Hz,

ArH) . : ‘Ebé d 1570 cnierr]
55 3 Ana I '?AQL% 247 and 229. Analysis: Calc'd f of®

- C22H3602 c:s@r [4-?19/—515ethl7ﬂ)epm B Rydrb>9\phéhyl@ransl@pragyi cytlo hdxandi {650 Mg SH3d) trbh BI'EJSV e
yi el d ofi2-berayiexy-4t 11 Anismahyihéptyll pheityl] -Gans-an@pingHenyiiepdiohlexane2930 mgd .0Ximpleeny | | - 4-
met h IcdelB W@S(l(frempamtme) mp. 134-135C. (from pentane) fromtrans, trans
- 3- [42 18§W Qt‘efz%glgﬁqﬂyrheptyl) phenyl ] -4- 60 methyl cycl o- 40
hexanol PVR [err] TMS [err] 0.7-0.9 (m G4 and
t erm nal S|de§ |3n rrethyl s), 1.24 (s, gemdinethyl), 3.00 (m benzylic

met hi ne.s2 v, ZetminBmediy st AbDis Yo dikdttiA) B85 (m, G»e.?z%}m(rﬁiath.ﬂe)s%kh chbihbl nfothiie), (dd, J
=8 arud B8 (m, ArtbiandTnt (d, J88Hz(AlN). ) =8Hz, ArH). 65 GB2004870 B 45
22 - Analysis: Calc’'d for C2sHa002: C, 79.94; H, 11. 18% :
’ Found: C, 79.85; H, 10.95%
trans-4-Butyl-cis-3-[4-(1, 1-dimethylheptyl) -2- hydroxyphenyllcyclohexanol (322 mg., 80%) from CIS-3-
[2-benzyloxy-4-(1,1-dimethylheptyl) phenyl}rans-4- (2-butenyl) cyclohexanol (500 mg 1.08 mmoie).
50  M.P.: 131°C. {from pentane). . 50
. IR: {CHC13s) 3636, 3356, 1629 and 1587 cm. ' '
MS: m/e 374 (M+), 356, 302, 289, 272, 271, 257, 247, 233,217,187 and 161.
PMR: 4 TMS
CDC1a
55 0.8 (m, terminal methyls), 1.28 (s, gem dimethyl), 2. 67 {m, benzyllc methlne) 3 70 (m, carbmol methme), 6.69 55
{d, J=2Hz, ArH), 6.82 (dd, J=8 and 2Hz, ArH) and 7.07 (d, J=8Hz, ArH). -
trans-4-Pentyi-cis-3-[4-(1, 1- dimethyl heptyl) -2- hydroxy pheny/] cyclohexanol (225 mg., 76%) from cis-3-
[2- benzyloxy-4- (1,1- dimethyl heptyl) phenyl] -trans- 4- (2- pentenyl) cyclohexanol (363 mg 0.762 mmole).
M.P.: 135°-136°C. - _ _ _ _ _
60 PMR: 6 TMS ' R T A --.._60'
CDC1s
0.8 (m, terminal methyls), 1.23 (s, gem dimethyl), 2.65 (m, benzylic methlne), 3 75 (m carblnol methlne), 4.88
(s, OH), 6.78 (m, ArH) and 7.02 (d, J=8Hz, ArH).
cis-3-14-(1, 1-Dimethylpentyl)-2- hydroxy phenyl} cyclohexanol (2 B g 60%) from cls-3- [2 benzyloxy-d—
65 (1,1- dimethylpentyl) phenyl] cyclohexanol (5.5 g., 0.0144 mole). 65




IR [err] 3571,3333,1626 and 1575 cm 1. Ms: me 332 (M), 317,314, 247,233
and 229. Analysis: Calc'd for [err] C, 79.46; H, 10.92% Found: C, 79. 13 H
10.68% 5 A quantitative yield of cis, trans-3-[4- (1, 1d|

met hyl-hgpt yl ) -2- hHydr oxyphenyl ] -4- net hyI cycl ohexanol,

m p. 1505151[err]. (from pentane) froncis,trans -3- [2- benz;ﬂséﬂ?‘h&mB 2% .
(1, §L_,d| nmet hyl heptyl ) phenyl]-4 nethyl cycl o- hexanol (1.15 g., 2.72 mol es).
PVMR 6 TMM.EDG28113€. (ﬁorﬂﬁer(td}e,ls'bpﬁidzlefbeﬂ methyl), 0.86 (m. t er ni nal sidechain
met hyl ), 1.IRACHC1:)§eas 3300 a43mgnd 1592 @'- (m  benzylic 10 nethine),3.77 (m .

car bi nol n’é‘-il'ﬂ’ (N5) 202, '\*333"9 Hz, ArH),6.83 (dd, J=8 and 2Hz, ArH) and 7.04
(d J=8 (CHC13) 3571, 3333, 1621, 1605 and 1580 cm'. MS: nle 332

314, InGthileded 8.6 5% EB6RG mefbiney 9. 45;
H 10 92 g%fﬁ_fe?(;‘nAﬁifthdl ﬁ@genﬁmethﬁﬂ@bd’(ﬁ §enzy¢;@ Gthganeg 65&2 ot 15m Hmelo g

Ci s-3- [-4(AnalysiSdcariaiorichrpoyt,)78.87; Hmodm%xy phenyl] cycl opent anol. (464 ny.,
55% and rFaat: ogs.7€; B/ 11%f the trans-isoner as oils froma mxture of ci's
dnd traﬂlsffa'ﬁai{-lﬂ-ﬂde@l thpirantyl)A2- hydroxy-pheliylreldiofieXapph (365 mop heshfiom teys3- [4-opent anpl
(1.10 g. Pengl hyl mtyt),pgenyl]cyclohexanol (640 mg., 1.68 mmole).

20 PMR 6o 5? ’!{ai’?f}@?upe hai’ n termnal nmethyl), 1. 24 (s, gem

di et hyI)M T ne) 4.52 (m "carbinol nethine), 6.75 (dd,
J =8 angl ,5 overlaps [err] 6.75, ArH) and 6.97 (d J 15
=8Hz, ArH) 25r:Dd1R (CHClB) 3571 3300, 1623 and 1567 cnferr]. .
25 MB: nﬂa;O(BOterr@M)nethmbZ&&eﬁi@linam 31869, HenagticanetithaR 4.2B e, lcdrbihblimetinef) 488 (m
si dechai ﬁ’s't%"r) ﬁiahﬁlld Jrég @  ArH)D6781 ( rH) and 78§ (d) J=BHEAH}M Dbenzylic

met hi n '° h :C. 78,53 e) 6.78 (bs, overlaps [err] 6.88,
ArH) 69%5’ j
3333, 1623,mam élxw

hy’éf,gggg g,g‘] li e ggﬁ?ﬁ gl -4-§-bauzaﬁfv4?ét .35?1

yiel d of wrIwB~ide°c](fentdnd). 1- di met hyl heptyl )-2-
hydr oxy ph#h{dHCt:y 363633871 ®e6ednd 53 cm35- 57[ err] . 35 fromtrans 3- . :
[ 2- ben2§/| M@xm&sowmzssensmmqs heptyl) phenyl]- cycl ohept anol (695 ny., 12864

mol e) . 6 TNS CDC13088(m t er m nal rrethyl)'122(s gem -

di net hyl t ) 2

(dd, e 8%%‘45( jn"f\&ﬁyw‘ge‘ls'é’ﬁgﬁb ""“’gvze"ﬁ %é’s"zgmé“% t’)&q% m, gar '“‘7' "T%!‘ ’tega"g
=8Hz, 80 Hanalybid: cdld%fo(da‘&FQbB)c A3, 1686k, and 1570 cm1. .30
40 NG: n¥fcandT278(5WH), 10864, 247 and 229. Anal'ysis: Calc'd for C22H3602: C,

79A6: H, qevs@z{tl—ﬂﬁd?merhyl@xyfm 1 &roxyhhe - B2/o hixanelAH0 imaa 88%)dromitehgs- o

ci s-3-[ 42 '°" E }g{;f\’%\y"‘ HPW")"JQ/P'HWPMS@M%/‘IGF"E‘?R!?’ohept anol , mp 103-1

04C. 4% (| e from ci s-3-[2- benzyl oxy- :
4 (1 1§5d| m %‘r %{Ef d% ept anol (380 45 ng., 0.900 nmol e)35

ﬁ]@é&oﬁ)zﬂa((ﬁmzogerm naI rret hyl), 1. 20(s, gem di net hyI) 3.0 (m
-benzyl iC m&B-m-(me));meMy%o(rmz-mpdrbtymﬁnymﬁchih%)wl@, e, 15@6)(fbﬁwls(-3v/§fﬂeﬁhpﬁxy[-£r r]
6.81, Aryl-dingginotikphenycichmand M0 g. ArlBjnmaiell 7. 08 (d, J =8Hz, ArH). 50
IR (i1 fggﬁ 05‘31'18@%1 1605 and 1580 cm 1. "Ms: e 332 (MF), 314, 24740
and 229. GhETVEIEEERAITHRITEPIT: C 79.46; H, 10.92. Found: C, 79.39;

H, 10. 72. Analysis: Calc'd for CzaHssO2: C, 79.71; H, 11.05%
Found: C,79.71;H,11.14% . T .
- 45 trans-3-[4-(1, 1-Dimethyl nonyl) -2- hydroxyphenyl]- cyclohexanol (708 mg 89%)from trans-3- [2- .45
benzyloxy -4- (1,1-dimethylnonyl) phenyl] cyclohexanol (1.00 g., 2.29 mmole) .
M.P.: 69°-70°C. (pentane).
IR: {CHC13) 3636, 3413, 1631, 1618 and 1582 cm".
- MS: m/e 346 {M+), 328, 233 and 215 .
50 PMR:6TMS o : ... 50
" CDC1s '
0.87 {m, terminal methyl), 1.22 {s, gem dimethyl), 3.30 (m, benzyllc methme), 422 (m, carbmol methlne), 4.98
{bs, OH) and 6.7-7.3 (m, ArH). .
Analysis: Calc’d for C2sH3s02: C, 79.71; H 1. 05%
. 55 Found: C, 79.11; H, 10.86% - 55
cis-3-[4-(1, 1-Dimethyldecyl) -2- hydroxy phenyl}- cyclohexanol {2.02 g 98%) from c1.s'-3-[2-benzyloxy-4-
(1,1- dimethyldecyl) phenyl]cyciohexanol (2. 6 g 5 78 mmole) .
M.P.: 93°-94°C. (pentane).
" IR: (CHC13) 3636, 3390, 1629and1587cm‘ ' LT .- :
60 MS: mie 360 (M+), 342 288 233 and 215 . SR . ' S N 60
PMR:6TMS - R : .
" cDC1a _ e
0.83 (m, terminal methyl), 1.20 (s, gem dimethyl), 2 85 (m, benzyllc methme), 3.75 (m, carbinol methlne), 4.4
(broad 0H)and64—7 2 {m, ArH). _ _
65  Analysis: Calc’d for: C, 79.94: H, 11:18% Found C 80 12 H 11.39% - = . S o .



55 A quantitative yield of cis-3- [2- hydroxy-4- (2-(5- phenyl’ pen‘t yI oxyl)

nyl] cycl ohexanol, mp. 80-84C. 55 (pentane) from

sy 3-[ 2- benzyl oxy- 4- (2- (5- phenyl pentyl - oxy)) phenyl] cycl ohexanol (1 A5

\ ) 3. 27 6 TNVB CDC13125(de 6Hz, nethyl), 375(m car bi nol
i 8) . m}’psﬁ)goﬁﬁ{owgl dechain nmethine), 6.23 (bs, ArH), 6.40 (dd, J=8 &% and

), 6.98 (d, J=8Hz, ArH) and713(s PhH). o

60 | R [ pdrsls- BRI DiRGBAARE: Hpiixybhohil16ffohexalb3 130G, 5} trbibrins-$B6, 208, 100 ~

and 91. beAryixy-84 (% 1- ditiedtityidcyii)pheriyll SidRBSBEN0! (360 Md., B mible)S. 53% Found: C, 77. 95;

H, 8. 31YM.R536" 7t7TQans 3 2 h dr oxy- 4- (2 ( 5- phenyl pent yl oxyl )-- phenyl ]

. cycl ohex!ﬁ‘n(ﬂ" $816and 18800 '70C. (pen- 65 23 GB 2 004 870 B
23 tar‘Pe) (%{'n’s afhzyl oxy-4-. (.2- .(5-phenyl pentyl oxy)) phenyl]s
cyclohexan01 g., 0 754 mol .). PMR [err] TMS [err] 1.25 (d, J =6Hz,

si dechai.gs (riRér met|4y| 122 (shaencdirn&thyi)ns.2 () Beraylid eathinie) 4. Bl éafthto) methin@nd( d, J
=2Hz, Aomi)andﬁeiﬁ(,ﬁdd-n 5J =8 and 2Hz, ArH), 6.82 (d, J =8Hz, ArH. and 7.05
(s, PIH) Andiais: ogaucrfprmmmwmzm%nd 1587 cm1l. MS: n1e 354 .

( M) , 330undiE, 8020; thdhi2Z% . -Anal yS|s for C23H3003; C, 77.93; H, 8. Ba%

Found: «ﬁ” 9! (3% @ 3R} ERep §fr-§-2benzyioxy-4-
hydroxy i{g %?%8938’ %he(ﬁg }%é"%?’r om 1. 362 (3%232- mol ) of
Ccis-315 [ dp,@{g €%3901634 ahd 1592 L hyI octyl) phenyl] cyclo-hexanol. M P :
100- 101[Msrr]me3i4(mr,mtzshhndzzesi from hexane). PMR [err] TMS 15 - er‘rﬁ
0.82 (m PMBr&TIMSRl 5| decha| n- met hyI) 1 22 (s, gem di rret hyI) 2. 90 (m
benzylic rret rﬁ% & m- carb

J=2Hz '9“'7'% '1 (g, 9 &W’-ZRPPD' b&m""?"tﬁti‘"leh3 95]‘“8%"'“%?“?‘?}““9)? R
(CHCl%") ég;' g vl My M. nie 332 (M), 314,233 and 2152020
Anal ysi gounds K 602: % 5"46 H, 10.92%

20 Foundirars,s- [2-91 Bﬂmefﬁyluﬂdecﬂﬁ%ydrb%ﬁer?yl]-[cﬂ'cl((h%xanﬂ;f(dhmiﬁi. b@%ﬁf&w}’t“a}rs-ﬁ-ﬂ- '
hydr oxymﬂnaninﬁ—dw(my-dinmhwmnenw) pteniiByclohexanb(0.09 g. 216 ammata).l f rom 246 ng. (0.582

mol .26 oMA: r7a°n7§°°3 - benzyl oxy-4- (1,1 - dinethyl-octyl) phenyl] B
cycl ohex Hc' 636 gnﬁgg’seq;gaﬁmm petrol eum ether) 25 PMR 6 TMS.
25 CDCl13p armnal si-dechai n et hyl), 1.24 (s, gem di net hyl ) 3.28

(m benzy |cdﬁ¢a4ﬁ| ne), 4.20 (m carbinol methine and OH), 6.83 (dd, J=8 and

2Hz, 38r 689 (mbref@nadl Rethyl), F.2Hs, geidirhettiy 5.28 (. Bekzgilic mctidkd], 4.3k arbihdtmeltfriel, 5.07
3650 3466 OHbSW 6 Tr¥S (M58HA).cm 1. 30 MS: ml e332( M+), 314, 233and215. o
30 Anal §P§W's@q|@fﬂrq’wo€§2médﬂ" @% 79.46: H 10. 92% Found .C,79.34;: H,

0 0
s S 3’ Esa SRR e et 2 e -ﬁe)“%!s“
5 %%r o g
35 PI\/R Msemrebﬁ\(ﬂﬂlszﬁ&s( sndzas but yI ) 2 88 (m benzyl ic-nmethine), 3.55 (m _
car bi nol 'PMBiﬂrzMge) 6.75 (m two ArH)-and 6. 92 (d, J=8Hz, ArH) .
DC13
40 0.83 (m, terminal methyl), 1.22 (s, gem dimethyl), 3.0 (bm, benzyllc methme), 3.98 (bm, carbmol methine), 40
6.75 (m, ArH) and 7.00 (d, J=8Hz, ArH). :
Analysis: Calc'd for C2sHas02: C, 79.71; H, 11.05%
Found: C, 79.90; H, 10.89%
trans-3-4-(1, 1-Dimethylheptyl) -2- hydroxyphenyl} cyclooclanol (2 62 g., 83%) from tmns-3—[2—benzyloxy-
45 4-{1,1-dimethylheptyl) phenyl] cyclooctanol {4.09.,9.17 mmole) : : ‘45
M.P.: 76°-77°C. (from pentane). _ .
MS: m/e 346 (M), 328, 261 and 243.
PMR: 6 TMS
CDC12 '
50 0.83 (m, terminal methyl), 1.24 (s, gem dimethyl), 3.15 (bm, benzylic methme),4 05 {m, carbmol methme), 50
" 6.78 (m, ArH) and 7.02 (d, J=8Hz, ArH). '
Analysis: Calc’d for C23Has0z: C, 79.71; H, 11.05%
Found: C, 79.81; H, 10.86% .
EXAMPLE 5 . E , S .
55 ) 3-[2 Benzyloxy-4-(1,1-Dimethylheptyl)- - 55
. : - phenylkcyclohex-2-enone
A solutlon of 3.89 g. (10 mmoles) of 2-(3-benzyl-oxy- 4- bromo phenyl) -2- methyloctane in 10 ml of tetra—
hydrofuran was slowly added to 360 mig. (14.4 mmoles) of 70-80 mesh magnesium metal. The resulti ng
mixture was refluxed for 30 minutes and then cooled to 0°C. To this solution was slowly added a solution of
60 1.40g. (10 mmoles) of 3- ethoxy -2- cyclo hexen -1- one in 3 mil. of tetrahydrofuran. The reaction mixture was
stirred for 30 minutes at 0°C. and then quenched by the addition of 20 mi. of 1N sulfuric acid and heating on
the steam bath for 30 minutes. It was then cooled and added to 200 ml. of ether-200 ml. of water. The organic
extract was washed successively with 200 ml. of saturated sodium bicarbonate and 200 ml. of saturated
sodium chloride, dried over magnesium sulfate and evaporated to an oil. The crude product was. purified via
65 column chromatography on 170 g. of silica gel eluted with 1:1 ether: pentane to yield 2.5 g. (64%) of the title 65



40 IR (KBf) 3484,3268,1634 and 1592 cm 1. .
40 MS: mle:248 (M), 233,230, 215,187,176,173 and 161. Anal ysis: Calc’ d for
[err] C, 77.37; H.9.74% Found: C, 77.00; H, 9.54%trans-3-(44-butyl -
hydroxyéhenyl) cyclo hexanol (0.725 g., 99% fromtrans-3- (2 benz ony A-t- (
butyl - 45 phenyl) cycl ohexanol (1.25 g.,2.96 mmoles). GB 2004

45 M'P.: 136-137C. (fromlsopropyl ether) PVR [err] TWMS 1. 57 (s, '
t-butyl) cémpband &anb@nzyl i ¢ nethine),4.32 (m carbinol methine),6.95 (d, J )
=2Hz, ArHpPMR:98Mg$dd, J=8 50 and 2Hz, ArH) and 7.15 (d, J=8Hz, ArH).

50 IR (CJ-|C13)C|3523 3401, 1626 and 157 nBerr IVB nm e 248 (I\/LP '

233, 230 @%mm@c lmﬂh‘eu %q(ﬁygeftcamﬂu 29p ik :‘G“Zé Smpethyjene}2.80 (7 4.0/,

Found: Q [, J Egs(s,benzylet ermet’hylene),630(t,J =1Hz,vinyl 6
~ 1-di net h)?T f) ddg ){g% 'IHB S ShTBHE ArH) and 74545, B0H) | o ¢ - 3-

[2- benzylppx -40 pr opyl) phenyl] cycl ohexanol (6:1 g.,0.0173

ol e) M PStmII&&G.@{ZJLﬁZQon) 31 DS hEHBY). piEh I RA- InetripheReid fessci2) SRl 63 pEapiBd e, J=
PHz, t & | iRl 121 7A%) )sing B-efOxy- 8- meaylevi2ctiyeiatieRgn -) - on@(1.9d g.( 179 nivexiesy nagnesieinltd.s1eio,
3.62 (m gc%ﬁb'hme'Ps) awzmmnlw 0 g.1f 2:3-tergylowdy bramdphenyl) @omethylocne:gHz . Ar H)

?qr\\ﬁ; 227 'g% ‘@ﬁ 5@%??29932%&“@29 and 1592 cnferr]. MS: e 262
op

1- di megh yI pr 32 hydr oxyphenyl ] - cycl ohexanol (0.50 g., 68% from 15
trans- 3- obﬂmmbﬁhl%)hyl)ﬁfmﬂr.ﬁJJHl,-n(BtHW,tztES|(rﬁrnﬁﬂwte)le)wlﬂﬁnyillltlnrﬁﬂ&ﬂlﬁﬁn@x&Bp| (1.00
g., 2. 84 maneyliesrethylene), 6.01 (d, J=1Hz, vinyl H), 6.90 (m, ArH) and & (s, Ph)24 -~ GB .2 004 870 B

24 M P.: [Thaiolodw cofrfppynds are prepay hhl@tf!ll?enerfrommrpmate]mxm&?clq@Iken31 oz ,

t er mi nal AR RYPMP-5- W substitutedlphenol bappyj ethess:30 (m  benzyli ¢ net hi ne), 4.05 (m
carbi n#l net hi ne), 56.76 (m twqg, ArH) and 6.93 (d,J=[err]).

5 IR (CHC13) 3636, 3413, 1639 and%ﬁ;@ M5: me 262 (M), 247,244,233
and 215. Analysis: Calc'd for [e 77. 82 H 9.99% Found: C,. 77. 51 H,
9.87% 10 cis-3-[4-(1, 1-di nmethyl qw - 2- hydroxyphenyl] cycl ohexanol
(1.9 g28 74% from Ci 29_3 [ 2- benzyl OXy- 4- 10 (1, 1-gi net hyl butyl) phenagl ]
cycl ohexanol 39 g. 26 mmoles). MP.: 138-139C. (7tom pentane). PMWR
[err] TMS 15 Q. 82 (M depianneh, et hyl ), 1. 25(s, gem diegtshyl ), 2. 90 (m
benzylic nethune), 3. 7% carbinol nethine), 6.8 15 (%HsArH) and 7.11 (d
J=[errkg. IR H(KBr) 351]9-':3279 1629 and 1592 cnferr] e 276 (M), 30

261, 258, 233 ah'd 215 tq(ﬁ [ 4- - di met hyl butyI _5(1: # hydroxyphenyl ] -
cycl ohexanol ° as an 0| I from trans- 3- 8 benzyl oxy- 4-
(1,1- dinet hyIHbutyI) ,q?? cycl ohexanol (0. 700g., 1 91 *mol es) .

20 PMR,_ 6 TM5KCDC13 0 (chgr mnal nmethyl), 1. 22 (B, gemdi mst hyI) 525

(m beR Zylic methine),o4. 22 (m carbinol methine), 6.8dHs(d, J=2Hz,

ArH), 6.81 (ddHJ =8 anopl-ﬂwa)(cﬂullrl) and 7.06 (d, J=8Hz, ﬁ«“ﬂ) 25, IR ([err])
3636, 3390, 162% and 157(§Hc’n{ err]. °° s '

25 M5 nmle 276, (M, 26‘ 58, 233 and 215 trans- 3 [4 (;_g,,dﬁ rrethyl heptyl]
-2- hy@ oxyph yI] Ci S(CZ )E)ropyl cycl o hexanol’ (626 ng4pyrﬁ8|°/<) from

H . CH{C,Hs){CH,)» . ] 4-pyridyl
H CH(CH3)CH(CH3)CH, o : ~ 3-pyridyl
H O(CH,); D 4-pvr§dvl
45 - H OCH2)yo . . . . 2-pyridy! 45
® H (CH2)30(CH;)5 . o H
“H - (CH2),0(CH)30. . . . H
H {CHz)4OCH, L " CeHs
° H. - {CH,)¢OCH, - S ’ ' 4C1CeH;
. H . C(CH3)2(CH2)-, _ T o H .
EXAMPLE 6 . T
55 3-[2-Benzyloxy-4-(1,1-dimethyl- 55

heptyl) phenyl]-3- methyl cyclohexanone
To a -10°C. to -5°C. solution of 4.17 mmoles of dimethylcopper lithium in 10 ml. of tetrahydrofuran was
slowly added 5.60 mg. {1.39 mmoles} of 3-[2-benzyloxy-4- (1,1 -dimethylhepty!) phenyl] cyclohex-2-enone in
5 ml. of tetra hydro furan. The reaction mixture was stirred for 30 minutes longer and was then added to 100
60 mi. of saturated ammonium chloride and 100 ml. of ether. After stirring for 10 minutes the quenched reaction
was extracted with 200 ml. of ether. The ether extract was washed with 100 mi. or saturated sodium chloride,
dried over magnesium sulfate and evaporated to an oil. The oil was purified via preparatlve layerch romatog-
raphy on three 20-.cm. X 20 cm. X 2 mm. silica gel plates eluted with 2:1 cyclohexane: ether to yield 282 mg.
(48%) (higher Rf) of the title compound, as an-oil, and 211 mg. (36%) {lower Rf) of 3-[2- benzyloxy-4-(1 -
65 dimethyl- heptyl} phenyl]-1- methyl cyclohex -2- en-1-ol, as an oil. 85 .



trans-3- [2-benzyl oxy-4 (1, 1-di et hyl hept_yl ) phenyl] -cis 4- (2- propenyl)
ychohexanol (1.0g.,2.23 mole). MP.: 92-94C. - 30 PVR [err] TIMS .
'q;\\ 85 (m term nal rrethyl s),1l.25 (s gem di methyl), 3:05 (m benzylic

t |5he) 8%%% 03%arbl nol nmethine), 6.55-6.9 (m ArH) and 7.01 (d, J=8Hz,
ArH) . i §9 23,3390, 1629 and 1578 cm'.. 35 Analysis: Calc' d2?or
[err]:. C 79 94; H, 11.18% ' 35 Found:, .
C, 80. ¥fe cdhpodhl:89% ci s-3-[4-(1,1 -Dinethyl heptyl)- 2--hydroxy phenyl]- >
trans4- pmrytagcl o hexanol (550 ng., 74% fromcis-3- [2- benzyl oxy-4-
(1, 1-di met hyCb@pt yl ) phenyl ] -trans 4- (2- propenyl) cycl ohexanol (930 ny.,
2. 07 nﬁﬁ?% te"mnlﬂsfdefébzm"e“zl) 1 SR {spremdimethyl). 149 (s, C3methy tl}l%@!l!aﬁ3 @M@B@O 1629

and 187“‘?!! hylene), 5.02 (s, benzyl ether methylene), 6.6-7.3(m, ArH) and7.25(s, P 40 MS: mge

360 (M+)MS 3(82,,12% Pg;%? [err] TMB 0.82 (m terninal nethyls),
1.27 (3.8 éig 1, i %Qﬂyl]bleméﬂlllﬂ&cl%mﬂﬁ)-ol 3.75 (m carbinol
et hi ne)pMRISTM -and - J=[er

45 Anal ysi s: cikc’ d for [err] C 79 94 H, 11 18% Found: C, 79 85; H 10 s

10. 95%982 tam tetmiBalisidechain megyi)[125 Sjgemlmmlh%aﬂdeﬁﬂyrle}hvl) 234 h‘g@rftm?
~cycl oh @%ﬂetbemeﬂw"el%%' » =1 anyipy! groton), B@My’llmiéldt HzaArH| and 78 heptyl)
phenyl A 4_13571(3% qg&s)angybgljgrnexanol (500 ny., 1.08 nmole). 50 MP.:
131[%rlmsé? éﬂﬁgﬁé&é@dan 5
: F{eBJtﬁl ooé&ﬁ@b&ﬁ&l% tAé\5pprophiate 6/dlohex-2Mdnoned bExdiple 5 affords com-
(Ml-) 356urﬂ@ﬂavﬁﬂ$1e2616wﬂliIqrﬂﬁl?wﬂdl'?nZBﬂi\lﬂiﬁ,aé.ﬂanai’ldEx'hﬁ\bleSPNR 6TM5 CDC13 55 0.8
(m termnal methyls), 1.28(s," gem di methyl), 2. 67(m benzylic nethine), 3.70

(m carbinol nethine),6.69 55 (df J , ArH), 6.82 (dd; J=8 and 2Hz, ArH)
and 7907 (d, J=8Hz, ArH). trané% | -cis-3-[4-(1, 1- dinethyl heptyl!t)

- 2- hydr oxyphenyl ] cycI ohexanol ( 76% fromcis-3- [2- benzyl oxy- 4-
(1, 1- dinethyl heptyl) phenyl] -trans"'"4 (2- pentenyl) cycl ohexanol (363
nmg., 0.762 mmole). MP.: 135- 1360 60 PVR [err] TMS :
60 028 (mterm nal nethyl s) 1.23 (s, ng”em d| met hyI) 2 65 (m benzylic 25
met hi ne), 3. 75 (m carbinol rrethlne X4 78 (m ArH) and 7.02
(d, J=8Hz, ArH). cis-3[4- (1,1 hydroxyphenyl]

.2.2
cycl ohexangl,, ) Qn@no dro 5%@39 eng‘:hﬂ thex -2- enon
g' Web&')&l‘l@ﬂﬂﬁﬁf{:frt l'gg (0 oﬂ‘yaq ¥§W& oslegtmogp Jﬁ WM é;v:a]riﬁr:re for230 rone 30

dhinutes. The reactlon mlxture was then filtered through diatomaceous earth with ether and the filtrate
GB 2 0Cdamdrted® a sofid The dude sdiitivas fed3ellized frampgioisumether to gield toyg. (36%hefthe. | R
(CHC1 3‘}'8%3’6“"‘*3@9’0122"1183°§ and 1592 cnferr]. Ms: mle 290 (M¥), 272,233 and
[err] 0.80 (m termnal nmethyl), 1.20 (s gem

215. '
o gy ém@ RGN 8% B 0y 21 (Bt Bl It o

Y) I)l 1 I'
6.4-7. 14 yie aﬁﬁl.l&ergE% f@rv- 4o Hamg e {@ -ilﬂe?gﬁound C
78.76; HJR ﬂ(Br)344§>1614)16085m156 - 1 1- Di met hyl pentyl) -2- ydroxypheny
cycl ohexMSrolrle(EW*l.regsand?as’ fromtrans 3- [2- 10 benzyl oxy-4-

(1, 14Qi e Cﬁqhﬁtfe%%np%ﬁ;ﬁpjll Ehy82¥hexanol (640 ngy., 1.68 rrrml e). MP.4o
114- 115°q1 B Ronahi&hd 23638637 el 8 3 and . f1E5 Sm 1. VS
m 8290 Vg [5:;222;!’ aiaﬁéis -é enzylo, pnenyl] cycioa enoneso xXampie o are con-

W)-2- hydroxy phenyl]- cycloalk -2- enones.
EXAMPLE S :
3-(2,4-Dihydroxy phenyl) cyclohexanane , 45 '
Methyl Ketal .
To a 0°C. solution of 7.0 g. (33.0 mmol.) of 3-(2,4-dihydroxyphenyl) cyclo hexarione in 100 ml. of methanol '
and 15 ml. of trimethy! orthoformate was added 10 drops of concentrated sulfuric acid. The reaction mixture
was then stirred for 3 hours with no cooling, the temperature being allowed to rise to room temperature, and .
50 was then quenched by the addition of excess solid sodium bicarbonate. The reaction mixture was evapo-
rated under reduced pressure and the residue dissolved in 200 ml. of water-250 mi. of ether. The ether extract
was washed once with 150 ml. of saturated sodium bicarbonate, dried over magnesium sulfate and evapo-
rated. The oily residuewas crystallized from ether-pentane to yield 5.74 g. (77 %) of the title compound, m.p.
129°- 130°C .
CDC1s '
1.4-2.5 (m, methylenes}, 3.20 (m, methine), 3 50 (s, OMe), 5 58 (s, OH), 6. 38 (dd J=8 and ZHz, ArH), 6.48 (s,
overlaps 4 6. 38) and 6.87 (d, J=8Hz). *
IR: (KBr) 3289, 1629, 1613 and 1597 cm. S : . .
60 MS: 220(M*),205 203, 188, 177, 161 and 136, A T . o 60
Analysis: Calc’d for C13H1503 C.70. 89; H 7. 32% ' C N .
Found: C, 70.79; H, 7.34%. '
Repetltlon of this procedure but usu ng trlethyl trl-n-propyl or trl-n butyl ortho formate in place of trimethyl
ortho formate and ethyl, n-propyl or n-butyl alcohol in place of methanol produces the correspondmg ethyl,
65 n-propyl and n-butyl ketals. . . . 65



v

15 PVR TMB | _
15 CDC13 0..80 ('m terminal nethyl), 1.27 (s, gemdinmethyl), 3.30 (m
benzylic nethine),.4.28 (m carbinol nethine), 4.72 (bs, OH), 6.81 (dd, J

and 2Hz,q ArH), 6.81 (d, J=2Hz, ArH) and 7.03 (d, J=8Hz, Arl-&?zAnazPysrs
Calc'dior [err]:. C 78 57, H 10.41 % 20 Found:-C 78. 38; 08/

20 gi's-3-[4-(1, 1-Dinethyl hexyl)-2- hydroxyphenyl] cyclo- hexanol (2.3 g.,
99% from cis-3-[2-benzyl oxy-4-(1, 1- edametetey| hexyl ) phenyl] cycl ohexanol

(3.00 g., 7.61 mol e) I\/l P. 3-[29‘3'dmm04mhw}yibU(y(mmpa¢ref]- | R (CHC13) -

3636, 3367, 1626 a ‘N{%‘an oy 286, 233and215.

>k S e e
(m be 3)rma i mateggf JC W&Iﬁt he ioh mixture w _ 30
Anal ysi Sadtﬁ@(oQoﬁjmf erwaié?-rﬂ) e89heehller hitact Wt Qwashed twice with 200 ml. of water, dried

. 30 Founeher faagné8urn sylfatd an&&aﬂrﬁ%d toansit. 8hd ot wad purifiedVididiumel ch@Mylographdron 400 g.
dr oxyp ﬁy%#gq}elujyd:\lwm Iybpeatans:etherddyietd)7.4 8 69236) bfitinatitle cammwud aspieil. benzy | oxy-
Afy(l 110di h“}/ |‘('r‘exyl) phenyl] cycl ohexanol (660 ny., 1.68 mole). MP.: B

i e i O AR

[*4- (1 F(@y()mgy,( oxyp%eny’l ' cycl ohexanol (4.0 g., 1009 ‘from
Ci s-3- 15{ Zi\ltsenxze)ebmwwﬂmds(l 1 d| met hyl nonyl ) phenyl] cycl ohexanol (5.0 9. .45
1.15 mml @)alvswCaIMiarCzslﬁmsr@mmH]801*({,pent ane). '
40 IR 3365@03‘590 1637 and 1597 cnjerr]. MS:. nmie 346 (M), 328, 233
%fr' ? %Teﬁ 'EWr Fimiierlyrseerod bytusinagheappropyiatq Mmegylats,deryarite.in placeg 71
ty

and 215. AR
H 11. V’% ta ro o anol
(700 1 nolye SRl iﬁi%‘l‘ﬂﬁm’(’” 'gnfn% &gm‘({}f wa@%gé
phenyl ] ﬁ-.yr@iemhexano (1. 009 P.: - 70C (pent ane

(CHC13) 3@3&%@31&81]]6(]@]18' and 1582 Cm I\/B: r’de346( M), 328, 23_3and215 50
PVR: [ err] Msm@ 318 (M*), 286, 274, 220, 204 and 178. :

50 Xé’% terminal nethyl), 1.22. (s, gemdinethyl), 3.30.(m 'zs

S ol o, e e O e ]

(m Ar"')and%rb@
C 79.11; l?l,[z-ﬂanﬁﬁ-:b (2- octyloxy) phenyllcyclohexanone methyl ketal as an oil (5.03 g., 58%) from 3-(2,4- di-

55 ci s303hyddexy ﬁhehyl&ymahdxydodemyﬂ\yl ket@{5.7gy,(5.0 xyrpired angdl (:}-oawmmemnmhte((ﬁs 4354 .30
98% from"@(e;*: 3 2 benz oxy 4- (1, 1- dinmethyldecyl) phenyl]cycl-ohexanol
(2.6 g., {;‘é} °|3m 93-94C. (pentane). IR (CHCL3) 3636, 3390, 1629
and 1587 T’e VRS | 342, 288, 233and215. -

60 PMVRy [err] CDC13 0. 83 (m term nal methyl), 1.20 (s, gem d| rrethyl

2.85 ( ™ o. DAY, Mbin), BB (i, MBthine)36.36%s, OMe), £.20 (B, AethyiTE.Bd M) AM) ar 640 (dDJ-BRE ArH)
6. 4-7. 2 ( M2-tAidkdxy-4-85 nored))pséryll cyclahexatbnk eethyEetdA5.23Yj., 5b¥ flak ad &bfrdnoaind ;.
C, 80.12; (2H-d]_ hydesx¥phenyl) cyclohexanone methyl ketal (5 79.,25.9 @&ole) and (2-nonyl) methane squonate
9 g., 35.5 mmole). _ . _ o
40 IR (CHC1:4)1634and1590cm1 ' LT a0
MS: m/e 346 (M), 314, 220, 188 and 161. - : : CL
PMR: 6 TMS
CDC13 — ' '
0.87 {m, methyl), 3.10 {m, methine), 3.39 (s, 0Me),4 22 (m methlne), 6.36 (m; ArH) and 6. 80 (d J—8Hz, ArH)

45 3-[2-hydroxy -4- (2-(4-phenyl) butoxy) phenyl]cyclo- hexanone methyl ketal as an oil (5.1 g., 56%) from 45
3-(2,4- dihydroxyphenyl) cyclohexanone methyl ketal (5.7 g., 25.9 mmole) and 2- (4-pheny|buty|) methane-
sulfonate (8.0 g., 35.0 mmole). _ _ , } oL

IR: (CHC13) 1639 and 1603 cm™.
» MS: m/e 352 (M), 320, 220 and 188_; _ _ _ . S o
. 50 PMR:6TMS ' ' L )
' CDC13 : ' '
1.29 (d, J=6Hz, methyl), 3.07 {(m, methine), 3.38 (s, OMe), 4.26 {m, methme), 6.30 (m, ArH), 6. 80 (d J= 9Hz,
ArH) and 7.16 (s, Ph).
- 3-[2-hydroxy-4- (2-(6-phenyl) hexyloxy} phenyl} cyclohexanone methyl ketal (6.3 g.,.64%) as an 0|I from
55 3-(2,4-dihydroxyphenyl) cyclohexanone methyl ketal {5.7¢g.,.25.9 mmole) and 2- (6-pheny|hexyl) methane- 55
" sulfonate (9.0 g., 35.56 mmole). _ _ , _
IR: (CHC13) 1634 and 1597 cm-'.
MS: m/e 380.2342 (M+, Cstaan), 220.1088, 188 0986 and 177.0550.
PMR: 6 TMS TR _
80 . CDC1s - . 60
-1.26 {d, J=6Hz, methyl),3 10 (m methlne),3 40 (s. 0Me),422 (m, methlne),630 (m, ArH), 6.83(d, J 9Hz,
-ArH) and7.18 (s, Ph) o _ '



26 GB2004870 B

trans-3- [4-(1, 1-Di nethyldecyl) -2- hydroxyphenyl]- cyclohexanol (130

, 45% fromtrans 3- [2- benzyl oxy-4- (1, 1- dinethyldecyl.) phenyl]

iexanol (360 , 0.80 mvle). MP.: 76-77C. IR J[err] -

6 425, 983 41‘%&@ and 1580 cm 1. 5 M5 ml e360 (M), 342,233 and 215.%
5 PVMR [err] TM5 0.86 (m termnal. rrethyl 1.22 (s, gemdl met hyl), 3. ZTm-J
benzylic nethine), 4.17 (m carbi nq_:IXAmpLﬁOne and OH) and 6.6-7.2 (m ArH) .
10 Analysis: Calc'd for @34%6@4ﬁph3&m%hxﬂpheh}/}l8% '
10 Found: C,  80.20; H, 1,1.27% Ci sey@dhebnond-Di met hyl undecyl) -2-

dr oxyp! ewswr# ofml B%%wan@lof B hxwog/*i*(%sewleWbm)ehest iphéxenong methyl ketal,

(1 1- E| Q?T%J"Hgé' qu 5%; rpfl for he%t’}:m :;:smxplre 5
é:m wag urifiddRi cmsflum'ca;%ﬂ(‘gate

ric %
85- 86C 3 ,

15 Ms: iUms apk

met hyl )aoo & oial.c(a gel egﬁaw{h mbdny &ycloRer.&’e t6 {Rbld 5.2 B295%)6RheRieldbriigdu

car bitool pmetoltMse) , 20 6. 83 (m ArH) and 7.09 (d J=8Hz, ArH) .10

20 Anal sis: CDl' d for C2sHA202: C. 80.15: H,11.30% Found: C, ‘80.00; H, 11
AB% tr -('Bnbepm"(fmeth\derﬁ #94 (at ThHEcQSH2). 6256 5 (i) E2ihdniPhs Atband7dAlexanol -

487 | 4-(1,1-dimet hyl undecyl
éhem«k] ! %w%%ﬁ&?mif% BTs 55 hip o raac o)

25 IR [ fHetlio 6013&)1; dsmpraﬂ%d1!5&5m6me1frorﬁ@prdﬁ'|&3R&ﬂaléd\fﬁampw 233 ana
215. PIVR? [ 4612-Fibfidy 1632 By By phe Bk clohexapdneava)., szveitabiyn il froh. 631; {688 maor) dinget hyl ),
3.25 (morrbmnlzquhgrnetmkteltﬂlne) 4 31 (m_ carbinol nethine), 5.07 30 (bs, OH)
and 6, 7-1R § ?901 1639 and 180Qpnt'or  [err] C, 80.15; H, 11.30% Found:
C, 8891 1'*"s 6’ 4 (g °811§8é7[1f53£"‘”f7a met hyl heptyl ) -2- hydroxyphenyl]- 20
cycl ooct B 1/93 9., 73% rom ci s- 3-[ 2- benzyl oxy- 35 4-(1,1-

di met hyg.m! midtynPisny, ULsrﬁyraétmcz 1R sidedharfiBothire), 6185 (§ID) R)and 2Hz, ArH), 6.35 (d,
35 M P.u=289 A8 and (i@m=-@enirEne) . MS: nme 346 (M), 328,261 and 243. . :
PVR: [281 1 3-[4¥2/Bctyioxy) - varoyr@ény{layclohexanengal thyl),1.22(s, gemdinethyl)28.0
(bm be(ﬂ +$586>ﬁﬁ"rﬂ"|ffew5§99(85ig@f'etoéfhsﬁ?rtﬁsmét"am@y'kﬂa' 40 6.75 (m ArH) and

7.00 (d,! ch ’363,‘?; . é@i{;ﬂg e For [err]: C 79.71; H  11.05%
Found: G E'O PP ARs - 3-[4-(1, 1-Di net hyl heptyl) -2- .
hydr agyp enyld)macycl ooctanol (2.62 g., 83% -from trans-3-[2-benzyl oxy 3¢5

4- (1, 1- a:h4matrhgth\}mamo;(in)suqnh&nyhe]thuwcslseamtmahd:(H& AH)Y6.38d, U #2Ha mHEgnd 6.83 (d,
45 M P.J=8R6AMIC. (from pentane). Ms: me 346 (M), 328,261 and 243. PMR

VS3-Bef2-(Yo ln? ht’@?’m’ Y’]‘Wﬁl? di met hyl),3.15 (bm
l[Dg::lZ)J{;LSI(é E& " 7@1@3 ?%ﬁﬁﬁreﬁ?dmg%%w%g“e% {rr% ArH) gnd 73,92

[err] C 79.71; H, 11. 05%Found
79 81; kui I\/PLE

3-[ 2- Benzyl ox}pch— (1, 1-Di rret hyI hept yI ) -
0.85 (m, methyl), 4.26 {m, sidechain methine), 6.39 (dd, J=9 and 2Hz, ArH), 6. 39 (d J=2Hz, ArH) and 6. 84 (d
40 J=8Hz, ArH). 40
3-[4-(2-(4-Phenyl)butyloxy) -2- hydroxyphenyl} cyclohexanone (3.8 g., 79%) from 5.0 g. (14 2 mmole) of
the corresponding methyl ketal, as an oil.
IR: (CHC13) 3636, 3425, 1724 (weak), 1637 and 1600 cm1
MS: m/e 338 (M*),206 188, 132, 117 and91 : i S : i
45 PMR:6TMS o ' : : . o . 45
CDC1s ' ' ' '
1.19 and 1.27 (d, J=6Hz, methyl), 3.02 {m, methine in hemiketal form) 3.73 and 4.22 (m, methme),s 30 (dd
J=8 and 2Hz, ArH), 6.30 {d, J=2Hz, ArH), 6.81 (d, J=2Hz, ArH) and 7.18 (s, Ph).
3-[4-{2-(6-Phenyl) hexyloxy) -2- hydroxyphenyl} cyclohexanone (4.45 g., 89%) as an oil from 5 2g. (13 6
50 mmole) of the corresponding methyl ketal. 50
IR: (CHC13) 3636, 3390, 1718, 1637 and 1600 cm™.
MS: mle 366 (M*), 206, 188 and 91.-
PMR:6 TMS | .
_ CcDC1s - ' ' ' '
56 1.25(d, J=6Hz, methyl), 3. 07 {m, methme), 4.19(m, methme), 6. 32 (dd, J—9 and 2Hz, ArH), 6. 32 (d J 2Hz, . BB
ArH), 6.78 (d, J=9Hz, ArH) and 7.14 (s, Ph). :

%4,.__

EXAMPLE 11 . .
cis-3- 2- Hydroxy—4- (4- phenyl'butyloxy) phenyl T
cyclohexanol and the trans isomer ' '
60 Toa-18°C.solutionof4.8¢.(14.2 mmole) of 3-[2-hydroxy-4-(4-phenyl butyloxy) phenyl] cyclohexanone in 60
) 25 ml. of methanol was added 0.539 g.(13.2 mmol.) of sodium borohydride. The reaction mixture was stirred

for 40 minutes and then added to 250 ml. of saturated sodium chloride-250 ml. of ether. The ether extract was

washed once with 150 ml. of saturated sodium chloride, dried over magnesium sulfate and evaporated to an

oil. The oil was purified via column chromatography on 400 g. of silica gel eluted with 2.5:1 dichloro-
‘65 methane: etherto vield 3.37 g. (70%) of the c/s-isomer, crystallized from cyclohexane, and 0.68 g. (14%)of 65



phenyl ) cycl ohex-2- enone Asol utionof 3.89g. (10 nmmol es) of

2- (3-benzyl - oxy-4-brono phenyl)-2- nethyloctanein 10m . oftetra- hydrofuran
was slowy added to 360 ng. (14.4 mmol es) of 70-80 nmesh magnesi um net al . .
The regnltlng m xture was refluxed for 30 mnutes and then cooled to OC _To b[
this sdlution was slowy added a solution of 60 1.40 g. (10CRABMSLY Bor H.

et hgxy -2- cyclo hexen -1- one in 3 nl. of ‘tetrahydrofuran.” The Téaction:

m xture w@%ra,ﬁqso%rer ryeQu.IeerrorﬁQ JBhBHhEshadles § éﬁ%)l)frﬁu%’:i Ms‘rrshquenched by ._t__he

addi t i ong@fsomé): M ' sul¥ur| c acid and heating on the steam bath"for

30 mi nut es.p. 1o~sEs then cool ed and added to 200 m . of ether-200 m . of

wat er. Th&MBt HENS c extractvvas vvashed successwel ywith 200 nl. .of saturat ed
sodi um50| car boff'2 and ed sodium chl ori de dr| ed over

mones it -cgm,éwr.n ey sz,,hér.m@g;@ﬁﬁ il

via 65 c8f Ica gel ether
pent anet Oyg. %@133 og;f pgg%) r{af16(§3[}ﬁ11tl t I e 65
EB2004870 MS: mie240 BOIPE,IT80 aRg91an, Oi | . [err] TIVIS 0.87 (m sidechain 19

term nal mnasisy Clg'd for GEHAGs; C, gemtu&ze%hyl) 2.05 (dt, J =6&6Hz, C5

met hyl ené‘)u"d‘zc B H.825%=6HzC-4 nethyl ene),2.80 (tJ=6Hz, C-6. . .

ffet hyl en&97?s%so 11%4 benzyl ethermethyl ene), 6.30 (t, J=1 Hz, vinyl 5

prot onyg 7. S =8&2Hz, ArH),7.02 (d, J=2Hz, ArH);7.25 (d, J =8Hz, H
and 7. 45 S, s | R [err] 1667, 1610 and 1558 cnferr]. Ms: nte 404 (I\/Hr
319, 313 aad(n%enzﬁkme{harehar,am [radneocw, @¥Bndimtethide; WitH RO B Bleh) af) tarbihol methay | - 4.
met hyl cyedas.9hbx JQSHzeOOHQ a/g2sbspaveiaps eawns 40 Qidat+-8aind 2HzAArHIR7.00 (d, JZBR4 Aditbanaig

3- et hox 72‘6(8Hhﬁkh I cIohexen -1- one (1.98 g., 12.9 mmol es),
magnesi%um 9° °®%) and 12.9 nmmoles (5.0 g.) of . 20
2-(3- benz ng 615 thyl octane: IR (CHC13) 1667, 1613, and
1565 cm i:ou 1° 0,3 'g 3, 327, 299, 291 and 91. PMR [err] TI\/B

In I|ke manner the followmg compounds were prepared:
.15 0. 8% (m‘ls‘-3t[eQmepaloxmthhq"m)yphébyﬂ)&c@abxanblaﬁlﬂqtranskbryérhe oI frat 3([4\12 heptyloxy) 25
met hy| en@)hyd@xyphe¢ny|] c\evroh?ran@erﬁe%gwareynmoe) IrOprees of efytipy 9 eilicmpel 83# midd3e%)ef 01
(d, J —1rlr£c's\?|awm°7mp (3% dthegraqs- %qu)e'%ﬂwbra'w (s, Ph).. The foll.awi ng

conpoundg’ &-roq g idl ["[dkl n_ner from appropri ate 3- alkoxy -2-.cyclo
s |

al ken 3ol- rganph . _-_V\/s_ub_str t ut ed) phenol benzyl 'et-_h'er-s: 240
20 PMR STMS - . o .
- 25 [err] EXAVPLIESs 55 - ' 3-[ 2- Benzyl oxy4- (.1;

1- di met h9g2 {m, methyl),28(m benzylrc methlne),37(m caggnoheephl a)ndgﬁéﬁy]n} mﬂuneh@ﬁiﬁ(y] ArH)
‘cycl oh ﬁ*ﬂﬁ’ﬂ?‘dFd gz A, to -5[err] sol ution of 4.17 mvl es of

di net h of tetrahydrofuran was sl ow.y added 5 69
mg. (1. 39 /edogh\}i“])‘i@a[na enzyI oxy-4- (1,1 -dinethyl heptyl) phenyl]
cycl ohex- 2 enopgscln 5 . of tetra hydro furan. The reaction nmixture was

stirred Dez(n3thethiyinalesn, beﬁgierneamd) 2368, tdrbinol arekthivek abdOH)OEB36GM, ArH).and6.94(et ur at ed
ammoni ¥miedzohttide and 100 ml. of ether. After stirri n for 10 m nut es -t o

quenched & Pcﬁfflmyl\n?ﬁy phenyReye o thy trangsfsorgeriirem 3-[ m@ extract
naf exangpe (252 Aot ny ms'ﬁngaaﬁ%{}% SES,
\évﬁlsf 2?2 9"’%535 9%% g&ﬁ%}%{ﬂ”d{ﬁ purified via preparat ?ngI o

Layer mrdﬁm@mgg)sge@myo mﬁ.ﬁme@cao cm x.20 cm X 2 mm silica gel plateg
el uted w tns: fiels2e i), ane208aed 1981 her t 0 i el'd 282 ng. (48% (higher " Rf') of

the title PR 'gM$11d as an oil, and 211 ny. (36% (lower Rf) of"
3 [ 2- benzél OXﬁ'B{c ]2'81 (m, gnzﬂlcrrLEeEhrl]e 38Pm gg |32Inpeten hh(mﬁg%tg}; ICyCé&L‘seX -2

en-1-o0

58 it 8""6&9/&[’ e

IH (CHC13) 3636, 3390,.1634 and 1595 cm-'. _
MS: m/e 320 (M+), 235, 208, 190 and 173."
PMR: 3 TMS
55 CDC13 ' 55
0.82 (m, methyl), 3.25 (m, benzylic methine), 4.1-4.9 (m carbmol and sidechain methines and OH), 6.35 (m,
ArH) and 6.96 (d, J=8Hz, ArH).
¢is-3-[4-{2-Nonyloxy)-2-hydroxyphenyl]cyclo- hexanol and the trans-isomer from 3-[4-(2-nonyloxy)-2-
hydroxyphenyl] cyclohexanone {31.5 g., 19.48 mmole). In order of elution from silica gel 2.11 g. (67%) of the
60 ¢is-3 and 0.32 g. {10%) of the trans-3 isomers as oils are obtained. . 60
cis:
IR: (CHC13) 3663, 3390, 1639 and 1610 cm'.
MS: m/e 334 (M*), 316, 208 and 190.
PMR:5 TMS
65 CDC13 ' X 65



- CDC13 0.82 (m terninal sidechain nethyl),1.22 (s, gemdinmethyl), 1.:40(s,
C-3 nethyl),2.30 and 3. 05 (AB quartet, 5 J=14Hz, C 2 nethylene);, 5.02 (s,

et her net hyl ene), 6. 3 (m ArH) and 7.25 (s, PhAH). , 5 IR (CHC1
B ?1610 0%2 n§1 VB: rrle 420 (M+), 405, 377,335 and 329: , 32
-1Z- Benzyl ? 1-di rret hyl heptyl ) phenyl]-1- nethyl- cyclohex -2-

en 1 oI PVMR [err] TM5 1 ty
ée ter nal S|decha| t-h ;v} gem di net s)é‘ﬁl 30 (s, C—TJ

ot hy )2 e %Pg(m piaids tgr@%% oo i BER PN M 5 65 (bt

J _1t££j Vi fasi ArH), 7.00 (d, J =8Hz, ArH) and 7.30

(s, PhH) g: tdﬁcMﬁd@b@a 1897 3nd34d3m1661, 1608 and 1585 cm'. 15 M

n1e42(’i(lVM)s Aid238R6RBE370E, 2063a@asd. t i on of this procedure but using the 5

appropri 8vB:& ohex 2-enones of Exanple5 affords com 15 pounds having

the fol |l ow ndB%@ nul a wherein Z and Ware as defined in Exanple 5.
20 [ err methyl) 323 (m benzylic methine), 3.9-4.6 {m, carbinol and sidechain methines and 0H),636(m

S

hept yl )12d‘geny%]ofw@kehﬁd<24ﬂ2rg {8RPeFEneBBNS3T d?ﬂobtﬂ:ﬁedS% pal | adi-um on- car bon
was stie¢s:ed under one at nosphere of hydrogen pressure for30 30 m nutes. -
The r. cM%thﬁoﬁmremwa@artehen f| I tered t hrough di at omaceous earth with -

et her an mﬁ] °e1g ?’g(};ﬁ @q50lid. The crude solid was
recrystal et 3 't% yield 110 ng. (35% of the title .
conpound, ch,gz 123[err] . PI\/R. [err] TM5 35 0.82 (m sidechain term nal

met hyl J_: 3d(d39=66|5 me@@NBAS (i, tdiihdl methinkf) 4031, sidechdidiia:hiné); €211 U B3Hz; AAES.38 2. 52

(t, — @ildlz) =8 @ndI2HzpArH)y 6.9 ) =8 Bz, Bﬂi)értd,720(s;ﬂtﬂz C6 nethyl), 6.7-7.4 (m A9

and vr n}/IAngivseﬁtéﬂt)d@n@z*BsO!@ B8 82A%l L) IR (KBr) 3448, 1634, 1608 and 1565

cni err] Ud: Gnf7%P958H.8-18%) 299 and 2209. 40 Anal ysis: Calc'd for [err]: C,
80. 21; {4623,3390, 1637 and 1595 cm". . | 40 Found: C, 80.23;
H 9. 2’56%3%:{814 (M"PWos 186@1&6@'1@&51&@ [2- benzyl oxy-4- (Z-W phenyl] 28

- cycl oal krRir: @TMsIes  of Exarrpl e 5 are con- verted to the.corresponding
3-[4-(Z-W - 2-Cogp droxy phenyl ] - cycl oal kK -2- enones. EXAWPLE8 45 -

3-(2, 4- Dﬁ(h( leQ;{ p (re, mmmg% {m, carbmol and s:dechammethmes),saﬂjnwelﬂ-lhw

Ket al Tﬁrg‘b‘d oxyphenyj)

cyel °3°hr‘4 gﬁ Yi?ﬁy "” el ‘%’@" ”"‘E"f sﬁﬁiJﬁ?f’fi‘rPor,tJaaf or mat e
ad g %P(&s%’) ofﬁt@EFQ—g Efr&s Ion m xtur

then stb:;red for 3 hours with no coo |ng, t he tenperature bel ng aIIowed to
rise. iy MR rRdt-Bagfratpeaneind 50 was then quenched by the addition of

exces® s#}:{GHCIH3A36/3847) 1631 4n9r1B92em " The reaction mi xture was evapo- 50 r&t ed
under re 5gfl_ M5 870208180167 147 'SP 8@ di ssol ved in 200 m . of water-250

m. of e P et her extract was washed once with 150 nml. of saturated
sodi um piQah@ARhethyIGi.6 @) camies mathGBR &S (T sigsthiirinethmBre. SMMmpaH), 6.66 @J.=shihe oi |y
resi d#feampand1gsd H)i zed from et her-pentane to yield 5.74 g. (77% of t40e
title compaysidCicnig Coald®: ¢.38pZ H 4.75%5 PVR: [err] TMS ' : '

55 1. 4- Poupd{(G78.0%eki8pB%nes), 3.20 (m nethine), 3.50 (s, Owke), 5.58 (s, OH),

6. 38 dgans ) er | [ er) 6.38) and 6.87 (d,
Iatess f *%%gmgggﬁga% S a7 om1 o0 v )228”(M, S

205, 203,
CDC1s
1.25(d, J=6Hz, methyl) 4.21 (m, carbmol and S|decha|n methlnes) 6.37{m, ArH) 6.95(d, J= 8Hz ArH)and
7.15 (s, PhH). *
50 ' EXAMPLE 12 S . 50

The procedure of Example 1 is repeated but using the appropriate 2- bromo 5-(Z-W-substituted) phenol -
benzyl ether and 2-cycloalken-1-ones as reactants. The following compounds are thus produced:

B



Analysis: Calc'd for [err]: C 70.89; H 7.32%Found: C, 70.79; H, 7.34%
Repetition. of this procedure but using triethyl, tri-n-propylor tri-n-but
ortho formate in place:of trimethyl ortho fornate and ethyl, n-propyl or
n- butygs al cohol in place of net hanol produces the correspoggdigsh &blwy! .

n-propyl and n-butyl ketals

655 29

GB 2004870 B. 29 EXAI\/PLE9 3 [ 2- Hydr oxy. 4—(4 phenyl but yl oxyy) phenyl ] -
cycl ohexanone Met hylXKet al AB%i xt ur e . of 5. 03 g. (22.8 mmol .y of 3-(2,4-di-
hydr oxy phenyl) cycloohexanonﬁ met hyI ketO'ﬁH %@(cﬂl,)@ (73.2 S5oggnpl .) of
anhydrous potassiumgarbonatg and 6. 12 ggcp& yéHgmgol . ) of 4-ggRenyl butyl
met hanesul fonate in®5 5 mu. of N N- di reHisH:)GHglam de was HeHied at
85-100C. for 4 hourso The reHction m xtBEHaas cool ed and adcfé’d“-to 200 i .

of water- 200 m . oft ether. Whe ether eX@!fdds was washed tWI with 200 nl.
of water, dried over-1 magnesi dm sul f ate H gg)at ed to an F" “The oil

Nas purified via colgjrm chr offat ogr aphy (019 J\&H, 8f silica gﬁicsﬁluted W th
2:1 pentane:ether tojyield 744 g. (92% éﬁ(cmﬁgcnml e. conpourgHas an oil. 10
PVR [err]. TMS CDC1332 63 (my benzyli c netHigH@mg)cH3. 33 (s, @sHs), 3. 85 (bt,
§=6Hz, OCH2),6.42 (dd, J=8 amd 2Hz, Ar H)QCHCEN(CHbE overIapsH[err] 6.42,
ArH) 6.92 (d, J=8Hz,0ArH) and 7.30 (s, H3)3(RH2)6 CHC1 3) 16259 and 1590
crierr]. 15 MS: nfe3352 (MeH and 91, . OCICHs):(CHa)y

15 Analysis: “Calc'd Jor C23H¥808: C, 78.%F"2)e 8. 01. 9% Found: .G, 78. 34;

H, 8. 07% The fol | owm nb conpou QS were si. ”b&li’( J-Isi(dl‘fz pared but ¢g$45ng t he
appropriate nesyl at eqderivat i,\gnj n pl aceoo.i(cﬁsymmnyl butyl netdmgnesul f onat e:
20 3- [2-hydroxy-4-4(2-" hephyipyxy) phengthicygiararxanone net@yds ketal (6.13
g., 75% as an oil from5.7 GH,C26. 9 20 QGICH)(@R)s:3- (2, 4- di hsdisoxyphenyl )
cycl ohexanone net hyl 1ket al arﬁ@!"z@@eﬁeptyl C t( quonate ( F'?Hg , 32.3
mmole). IR (CHC13) 2637 and©890 cnierr cc ) 318 (M) ’4|=c:H4

286, 274, 220, 204 and 378. 25 ((RCeEs Tivs SO TN

25 CDC13 0. 90 (m mefhyl), ht1,:8H(d J =7 2ifrpthyl) 3.03 (rn,;ngethl ne),
3.35 (s, MO, .4.14 §m  nethcpg), 6. 35 (ocHBHY)(Ccang 6. 68 (d,4CIESME, ArH).
3-[ 2- hydroxy - " 4- (2-2o0ctyl oxy&:@p};enyl]cy@(@hﬂx@ﬁdne nmet hyl Kétal as an oil
(5.03 g., 58% from3-(2,4- @Hs 30 hydroQ% phﬁ(ﬁw)y(cé'y’el ohexghope net hyl

[}

ketal (5.7 g.,25.9 ndole) anéc*(zbceﬁt yl) Janesul fonate (7.3 §.,35.1 30
nmole). IR [err] 1639 and 1%@;9 em [err]c(c 2(c51,1)e 332 (M+), g00, 289 272 and
220. PMR [err] TMB 85 CICH.1a(CHa )6 H _

35 0.87 (m rmethyl),3.09 (me gp%h.ne)' CRDL (Cla)sOVE), 4.20 fm methyl ),
6.30 (m ArH) and 6.0 (d, Jf.éj;ua ArH) . e (cHZhtopdkoxy - 4-  (2- Hony] oky)
phenyl ] cycl ohexanone1net hyl leetsHis (5. 23 g(CHsE Jsas an oil fFom's-

(2, 4-di - hydr oxyphenyh) cycl of&x8stbne net 6 (5.7.9., 23.9 mvle) and
(2-nonyl ) net hane su?fonate (?7‘3‘_? g., 35. grﬂl‘r}j ,“ 40 IR [ep,r] 1634 and
1590 cnferr]. N oMY

C(CH3)2(CH2)6 40
MB: nmle 346 (M), 314,2220 188( a ﬁ; yﬂg(m-]z),,Tl\/B 0. 87 (m-l met hyl ), 3.10
(m nethine), 3.39 (g, Ow) ?

(m WE'Ch]HgB)QHzﬁs 36 (m Ar and 6.80 (d,
J=8Hz, ArH). 45 3-Rg2- hydroxycsﬂh, (2-(4- |§ ;al(gszsut oxy) phen I]cycl o-
Uexanone met hyl ketald as an dCll'lszﬁ"sl g.,

0 H
2 CH3 .<CH2)5 Ho
0 H . . {CHa)ss H
1 CHj; - (CHp)s H
L n-CeHys " (CHa)s H
g 2 CH2C5H5 (CHz)g : H
3. i-C3Hq (CH3)11 . H -
. (1 CH3 (CH2)4 C6H5
(O H . "~ (CHy)s CeHs
S H "~ CH(CH3}{CH,)3 - CeHs
1 * CHj ' CH(CH3)(CH,)3 : CeHs
1 nCsHy = CHICH3)(CH.)3 CsHs
1 . CH,C¢Hs. . . CH{CH3M{CHj); = CeHs
1 CHy " CH(CH3){CH3), ' CeHs
3 _. CH3 ’ CH(CH3"CH2)2 . C6H5
1. H _ CH(CH;.,)CH(CHs)(CHz)s H
1 nCeHys - CH(CH3)(CH,), - CsHs
1

H = CH(CHs ¥CH2 )3 T 4-FCeH,



3- (2, 4- di hydroxyphenyl) cycl ohexanone methyl ketal (5.7 g., 25.9 ‘rmole)
and 2- (4-phenyl butyl) nethane- sulfonate (8.0 g., 35.0 mmmole). IR [err]

.and 1603 cm1. Ms: me 352 (M), 320,220 and 188. 50 PVR [err] TMS

.29 (dgehekgr gethyl), 3.07 (m nethine), 3.38 (s, Ow), 4.26 (m34

icne), 6.30 (m. ArH) 6.80 (d, J=9Hz, ArH) and 7.16 (s, Ph).
3-1 2- hydroxy &- (2 (6- menyl) hexytoxy)phenyl cycl oheganone nethyl ketal 1
(5.3 g.,-54% 9as an oig from 55 cﬁ%ﬁs) j,nydr oxyphepyghg,Hgycl ohexanone
met hyl ket al 85.7 9., 5.9 mMol e) caEgHMdA hphenyl hexyh)cmt hane- 55
sul fonate (9.0 g., 35.H nmol e) . .| RICHRKEH.),1634and . 159R cnferr]. MS: nle
380.2342 (M, 3[err], 220. 1088, 188. 998’6)2&‘4‘&):177 0550. PNR. [err] TMS 60
-60126(dJ8Hz met F"§310(m } ), 3.40 (s, ), 4.22 (m :
met hi ne) 63o§’m ArH) 5. 83 (d, J= 95(‘5 dnd 7.18 (sg ph). 30 GB2
004 870 B . CH )z(c :;l: ’
30 EXAMPLE 10 3- [2 Hydc,t QXY 4- (4 e il kdi-l{il | oxy) phen)ql] cycl ohexanone A
m xture of 6. 8 g.~ (19.8L,00R .) of cieH g«h—u bOXY- 4- (4- pRenyl but yl oxy) phenyl | #
cycl ohexanone2net hyl IK#kal, 5 100 CieiH3),4GH, PR hydr ochl oHic acid and 60 ml of
di oxane was h@ated at Hefl ux for SffshéfthlieThe reacti ¥n nixture 5 was
cool ed and adged to 3 m . of et ighl 28 . of satur§\ed sodi um chl ori de. *

r

The ether extpact was washed on_ce‘ 23h 500 m . o, saturated sodi um _
chloride and g0On . ofysaturated Q@dl,z@,(a j.car bonat e i ed over magnesium

sul fate and eyaporatedito an oil . (Ggo@H,)Was purified via col um

chromat ogr aphy on 400geHsof silica{@Hb;0&dHilsed With 1: 1Het her: cycl ohexaneto

yield 6.4g.(98% of th'ecs!"uile congifhai(Gib)an oil . 10 HPMVR[err] TMB
10 2. 69 (m bdnzylic sene) 34 (ﬂgfﬂzhs 6Hz, -OCHY),6.25-6.5 (m
ArH), 6.82 (d, 1J="8Hz, sand . . [er 3571, 3333, 1718 -
(w), 1626 and 1595 chH ;)0(@,4; ), 310 295, 268and91.

15 The fol | owisng corrpo,unds Were premaeeH,)y | i Ke manner from appropriate -
ketal s of Example 9: 3Hs4- 2- Hept ykeHey)OCH, hydr oxyphenylciidsycl ohexanone (4.7
g., 82% as aﬁ oTl frd#s6. 0g. (18. 8°"Mn9| e) of the corr&sondi ng net hyl

ketal . 1R [edr]3636, 34b0, 1724 . (w&%gﬂéj 1639 and 1600 gmgﬂ 200 MB: me 304
(M+), 206, 188 171 163 d 137. (CH:)S ‘ s ' :
20 PMR [err] VB 0.82 dih ‘et hyl ) orfyse5 (d, J =6Hz, mgthyl), 4.15 (m

si dechai n nethi ne), 6. (dd, J=8(@ng,02Hz, ArH), 6.35c{®, J=2Hz, ArH) and
6.81 (d, J=8Ha, ArH) 25 H, 3- [ 4- (Z{Glmépl oxy) -2- hydroxyihenyl ]

cycl ohexanone 1 CH,Cg Hs (CH;},530 28 (4.1 g., 85% as an
oil from5.0 d. (15.0 EHIr@Hsof t 1? Prespondi ng metfyl ketal . IR (CHCL3)
3636, 3378, 172], (weak)_H1631 and 1 g{err] M5: nie 1:3‘ (M+), 206,188,178
and 163. PVR ,ferr] T 150 - AFC,H
30 0.84 (m ngthyl), A@Z.Q (m si d@@.ﬁmm nmet hi ne), 6. 39¢C J =8 and 2Hz,
ArH), 6.39 (d3 J =2Hz,ciyr H and 6.(@8)fod, J=8Hz, ArH). aFciH4(2- Nonyl oxy) -2-
hydr oxyphenyl Jo cycl ohmﬂanone__(4. 3%cH).0 89% as an oilaFedn 5.1 g. (14.7
mmol e) of thelcorrespdidi ng nmet hyCH{EGEHEH.)T5 | R [ er £4Hs

3584, 3367, 1708( weak), @526 and 158HGHai(CH,),0 CsHs
35 1 (CH,),CeHs CH{CH;3 }{CH,);0 CeHs

0 C,H;s * CH{CH3)}{(CH,)¢0 H
1 CH, (CH;),CH{(CH3),CH, H \d
1 CH; CH,C{CH;),CH, H _
1 H C(CH3);(CH; )4 CeHs
1 H CH(CH3)}(CH,); 4-pyridyl .
] H ~ CH(CH3)CH,), A-pyridy! '
3 H CH{CH;3)(CH;); : 4-pyridy!
3 CH, {CHa)3 2-pyridyl
(1] CyH; {CH,), , 4-pyridyl
1 H CH(CH;)CH(CH;)CH, 3-pyridy!
1 H . CH{CH;3)CHICH3)CH, 4-pyridyl -
0 CH, - CH(C,Hs}CH,), . -4-pyridyl
2 nCsHg . CH(C;Hs}CH,);, . " 4-pyridyl
3 H _ : CH(Cz Hs){(CH,), 4-pyridy!
1 CH,3 S ~ {CHy)y0 . 4-pyridyl
3 H . {CHa)se 4-pyridyl
1 t-C4 Hg - o CH(CHi)(cHg)s 4-pvridy| '

-0 CHj3 . ' _(CH, )20 ' _ 4-pyridyl
2 H (CH,)30 ' 4-pyridy!



MS: mle 332 (Mr) 206, 187and 171. PMR [err] TM5 0.85 (m nethyl), 4.26 (m
si dechai n nethine), 6.39 (dd,J=9 and 2Hz, AH), 6.39 (d, J=2 Hz, ArH) and

6.84 (d 40 J =8Hz,. ArH). r
40 3- [%(2 (4- Phenyl ) butyl oxy) -2- hydroxyphenyl] cycl ohexa ﬂ "@
79%_ f¥om 5.0 g. (14.2 mole) of the correspondi ng net hyl e s'é?s an 8N

|R\_( CFIC13) 3636, 3425, 1724 (weak), 1637 and 1600 cmerr]. WM. n1e 338 (WF),
206,188, 132; 117and 91. 45 PVR [err] TMS

45 1. 19 and127(d J =6Hz, nethyl), 3.02 (m nethine in hem ketal form,
3.73 and 4.22 (% nethife), 6. 30 ddZJ—8 and 2Hz, ArH)W 6.30 (d, J=2Hz,
ArH), 6.81 (d, 3 =2Hz, Af#f» and 7 1@”(:1&30 Ph). 3: [4 (2- (‘BDWDH\ényI) hexyl oxy)
- 2- hydroxyphenyl ] - cyclcb‘ none (% CH 89% as-an ??W"YromS 2 g.
(13.6 50 nmol e) ;of the espondl n H §§ RFt aI '

50 IR [err] 3696, 3390, % %ﬁ 7 an CH> Vo gzzr:dz: |
T e366( M) , 206, §88and9l.c, KMR err ] cHi ,J,o&iiiz&d J  =bpjridyimet hyI) 3.07

Em -nmethine), 4019 (m rwt,tul-ne) 6. GH(C({MHJzOmIg&nd 2Hz4-pvhid¥) , 6. 32 (d, J
=2Hz, 55 ArH)2 6.78 (&:Hd=9Hz, Ar (casﬂ@pm)zﬂm Heb, Ph) . 4BXANPLE 11

Ci s- 3-[ 2- Hydr ox34- ( 4- phéhy! but yl oxy Hﬁ’ l_'?to(%'gsg hexa bﬁ"glélnd the trans
Fsomer 60 To - 180C. I_Fbl ution of ridyl

3-[2- hydroxy 4- g4- phenyly butyl oxy) ;j ycI ohexanongm;ﬁra 160 25 m of
met hanol - was- addled 0. 53%Hg.  (14.2 rrmi,)s))(oaﬁ)ssodl um bor olnwirdwde The

reacti on mi xture was stiHred for 40(aMR0tC8s)sand t hen adéedidilo 250 m of
sat urat ed sodi ubh chl ori d&s250 m . ofCFbisﬁ@le)sThe et her e4Pwidédt was washed
once with 150 nf. of sattirated SOdI e, dried o ‘f"'dYtagnem um

sul fate and evafor at ed t an oil . purified E rd§|°| um

chromat ogr aphy gn 400 g.4 6f silica aerlr with 2.5: i gihl oro- 65

nmet hane: etherte y| eld 3,87 9. (7 O/rbcg zmy s-isoner, 45,;,M$|t allized from
cycl ohexane, and 0.68 g.n-d;#4%) of GE:H,), 31 4-pyridyl

GB 2 004 870 B 2 31 t hdCHialedislsi sSomBICH:kryst al | i zed froﬁ‘P\crydtll .ohexane and
0.69 g. (14% of m xed rfiberial . C| 91qHsbrrer MP.: 79- séeyrld MR: - [err] TNB 5

52.70 (m benzylic net sEh’e) Qﬁn”zyl i ¢ et hi ';g":3 93 (bt

J=6Hz, -OCH2-),%.28 (m \ carbl no ( 'F'ﬁ wi th D20 bt 4-25, M
carbinol nething), 6.424dd, J=8 an cH{&r—H)(CH,Qs45 (dH J= Hz ArH), 7.03
(d, J =8Hz, ArH)y and 7. Z,(s, PhH). oSt OHE ABH B 10, 3393 1631 and 1603
cml. 10 WMs: mle 340 (th;)4,-,322 190 Cu@th; HI(CH; ) {CH, )5 10

Anal ysis: Calc' @ for C2Ha803: C, 7¢H(§:I:';)CH(C*8NQ§9)’@ FoundH C, 77.46; H, 8.25%
trans-isomer: MIP.: 112- *1140 15 c

15:.2.68 (m ben%yllc net erne) Sg 3( 2-, ¢ Hr bi nol nmet hi ne,
wth D20 6 3.63,, m carhjnol nethi n@,_, "3 90 bt, J=6Kz, -OCH2-), 6.32

(bs, overlaps 696.40),6.40 (dd, J 8ca CHNCH@Y) . 7. 00c{wl, J=8Hz, ArH) and
7.20 (s, PhH). 80 IR [werr] 3610, 388in(ad3,l and 1595 cnHerr].
20 VB ‘nie 340 M), 322,00 and 91. Gl ysis: Calbc'd fofelB2212803: C,

0 3 c 4—FCgH

77.61; H, 8.29%!Found: cg 77.40; H, g(g{ﬁ@mmcmh "

1 H CH(CH; )CH, OCH{CH3)CH, H

1 CH, CH(CH3)CH,0{CH, )¢ CeHs
” 1 " n—CsH, CH(CH3)CH,0(CH,) © 4—C1C4H,
: 0 H CH(CH;3)CH30CH, CgHs

0 CH, . CH(CH3)CH,0{CH;)4 H

2 CH, . CH(CH3)CH,OCH(CH3HCH,)s H
* 3 H CH{CH;)CH,0(CH,); H

1 H © ‘CH,CH(CH3)0(CH, ), H

3 H CH,CH(CH3)0(CH,), 4-pyridyl

2 H CH, CH(CH3)OCH(CH3)CH, - CsHs

1. CH, . CH,CH(CHg)OCH(CHg)(CH,)z- H

1 C6H5 CH(CH3)(CH2)3 C5H5

1 - CsHs -+ -C{CH3)2(CH,)¢ : H

0 CeHs CH(CHa)CH(CHsi(CHz)s H

2 CeHs C(CH3),{CH»)s - H

3 CGHS : OCH(CH3)(CH2)3 CsHs

1 06 Hs (CHg )8 O(CHQ )5 . 4-pyr|dyl

1 CH, C(CH3),(CH,), “ . H

1 CH,3 : CH{CH;)}{CH, )3 .- .. CgHs :

1 - n-C3H7 OCH(CH3’(CH2)2 R 4'FC6H4

1 ' n-C6 H13 C(CH3)QCH2 ~ H .

1 * CH,—CH=CH, C(CH3),{CHz), - H

1



In Ii ke manner, the foll ow ng conmpounds were prepared: 25
cis-3-[4-(2- Fbptyloxy) 2- hydr oxyphenyl ] cycl ohexanol and the t rans-i soner
8501 | s from 3-[4-(2-heptyl oxy) 25 2- hydroxyphenyl] cycl ohexanone (5.2
3.6 nnnleg In order of elution fromsilica gel, 854 ng. (3699 ofagt he.
338ndGBEPU4RI0 B 3%). of the trans-3 isoners are obtarned cis: IR Terr]

. 3333, 1629 and 1600 cm,. 30 Ms: me 306 (M), 208,190,173 and 162r
30 PMR [err]TM5 0.82 (m nethyl), 2.8 (m benzylic nmethine), 3.7 (m
carbinol nething and OHr, 4.1 (m n®thine), 6.38 (m ArW) and 6.93 (d,
J=8Hz, ArH). 35 trans:

35 Ms: me 306 o Mt+), 20&HanOHAOR, RMR:GTNB CDC13 0.82 Ghﬂsnethyl)

i : C (C '
E)Snzzlol‘(]: E’g'lt_igl nﬁ}H)4 3 gmcngﬁ;o?*ﬂnolcmgﬁ%mgﬁg& oH) | pvmfym ArH) and 6. 94

40 cis-3-[4-(2- ?Octyl oxy?&‘;‘( Wigrpr o@"g% rlrgcl:f"]‘)acycl ohexancﬂ C1EHY t he
Helhcd ;x

3.25 (m

trans-isomner fr m . 3-[ 4- Xthn 50( qroxyphenyl];pyclohexanone (2.92
g., 9.18 nnole)s tn ordcm2 ¥ Uti qoM ;onrslllca gel . H58 (54% of the - ¢
cis-3 and 0.57 3. (19% cn;cr-t=bre, t r arBGHICH 3(GHB)E S are obt dsHed. 45 IR
(CHC13) 3663, 3390, 1637 GMFHEERS cmitH:)s - 2-pyridy! .
45 M5: m e320 (M), 319,208 and 190. PVMR .[err] TM5 CDC13 0.83 (m nethyl), *
2.81 (m benzylic nethine), 3.8 (nwxmmmbnaol methine), 4.1 (m- sidechain

net hi ne rdeddktheRdf Exadple (2are datatfticalin tlydioddGatécthceaidi@ fp the Aroefdure of Example 2 to

50 t.r angie corhboupdrhayin@BeBIra@ehown Belaw whetein ek ef, Az Z andW are as defined in Example

m e320(1R4) , 235, 208, 190 and 173. PMR 6TMS 55 CDC13

55 0.82 (m nethyl), 3.25 (m beniyldsC nethlne) 4.1-4.9 (m car bi nol qu

si decBai n met hines and OH), 6. 35 JArH)y and 6.96 (d, J=8Hz, ArH).

ci s-3-[4-(2-Nonyl oxy) - 2- hydr oxyphé wCycl o- hexanol and the trans-isomner
from 3-[ 4- (2-nonyl oxy) - 2- hydroxyphenyl] cycl ohexanone (31.5 g., 19.48

mol e). I n order of el-ution from siptamraegel , 2. 11 g. &67@6ﬁ@f Ege 693025 3.
and Qo3 1O hwe@by datafié, FeabdioB ofitsamBpeundsof Gidmplei2 by the prapesure of Example

60 ci Sar%jtmgélﬁgdﬁpﬁﬁ‘&i&agtﬂﬁﬁsfbm%ﬂﬁn hetprowherginthe yariahles X, %a'ﬁ’é’ﬁa’fﬂﬁr) , 316, 208
and 19Q@efinledREx&npldi3. B ¢is- and trans-i Sgre producedr each instance.
65 32 GB2004870' B

32 0,88 (m nethyl), 2.85 (m: benz;
nethrne and OH), 4.22 (m. sidechai
=8 Hz, ArH. trans: IR [err] 3636 4
334 (h@ 316, 208, 206 and 190.

5 PVR [err] TVM5 0.88 (m net hyI) E;QAB,B,_E(m benzylic methine),

car bi?Rol pand, si A8k Beibw bidbRBsreddtoriing to ths.pBGedum ofﬁm*)p'%ﬁf@"@ve'ewcaae 3

cis:

 connret hi ne), 3.5-4.1 (m carbinol 15
ine), 6.38 (m ArH and 6.97 (d, J
~I637 and 1592 cni err] 5 M5 me

S

ArH) . alkoxy -2- cycloalkene-1- ones and appropirate 2-benzyloxy-4- (Z-W)- bromobenzenes.
. ' 0
25 ) ~O) ' 25
’ Ry 2-9

X R, -z W .
1 C,Hs C(CH32(CH;)s H
1- i—C3H, C(CH3,2 (CHz)s - H
1 n—C4 Hg C(CH3 )2 (CHg)g H A4
1 H . OCH(CH;) (CH;)3 CsHs
1 H (CH,)s -.H
1 CH, . {(CH2)is - H
1 CH;Gs Hs O(CHz)s. 4—FC¢H,
1 (CH2)4C Hs O(CHz2h0 4—CICgH, -
1 n-—C6 H| 3- OCH(CH3 ) (CHQ) 3 - 4-FC 6H4
1 t—C4Hy (CH,)30(CH,)s H :
0 H . ‘C(CH3), - H
0 CH; OCH(CH;) {CH) CeHs
0 n—CyHy C(CH;);(CH; )e H -
0 n—CgHy3 (CHy)0 - CeHs
0 . (CH 2) 206 Hs C(CH 3)2 (CHz )QO(CH 2) 4 H
0 i—C3H7 O(CHz )10 4—C|C5 H4
2 H . (CHz')-n H
2 CH;3 . O(CH3)y3 - CeHs



cis--[4-(2- (a- Phenyl) butyl oxy) -2- hydroxy phenyl]-
trans-isomer from 3-[4-(2-(4- 10 phenyl) butyl oxy)
cycl ohexanone (2.9 g.,+8.23 mmole). In order of elution
1.29 g, (449, of the cis-3 and 241 my. (8% of the trans-
obtaindl. cis: MP.: 96-105[err]. (from pentane) 15 IR

cyc

- 2-

| ohexanol and the
hydr oxyphenyl ]
fromsilica gel,

3 isoners are

(CRB2894870 B

(5

37

3636, 3390, 1634 and 1608 cnjerr].
15 m e 340 ()., .322,208,1

©30 (d, J=6Hz, méthyl), 3.78 (m carbinol nethine),

9Q, 162, 147, 136 and 91 Pl\/@ 6. TM5 CDC13 1
4.23°(m sidechai n

methine), 6.21 (@, J=2Hz szH) 6. 38CAEHEIEH,0=8 and 2H2HsATH), 6.98 (d, J
=8 Hz, ArH) and .20 ('s;- "R : OC(CHs)z(CHz’s : EO Anal ysi- s Cal c'd
for C22H2803: C, 277.61; ﬁ“z : %Fou 2)e 1,59 H 8. 1% Lrans: -

(CHC13) 3623, 3398, 1637 a §" ¥ b~

m e340( Mr) , 342, 288, 190, 1 147, 136an8 2 ,(CH,, aEe

25 PMR. 6 TMS CDEL3 1.30 i{CsH,J=6Hz hm’ g (m Benzglic nethi ne) 4.23

tm carbi nol and3si dechainrCghtihi nes)p(oﬁlaﬁélcmqm AH), 6.94H(d, J =8Hz, ArH)
and 7.18 (s, Ph)3 30 C|§C%d(%H 2- 6“Phb Hex | oxy) -2H hydroxyphenyl)
cycl ohexanol and! ithe tra uner fr H) [4 (2 (6 pﬁéﬁ it hexyl oxy)
$2- hydroxyphenyh] cycl ohe noI (3 3 9( ﬁnnle) I n% , of elution
fromsilica gel, gl.54 g. ,( th@; and 274 nyg. 3 iy@f the trans-3
i soners are" obtauned CISvCﬁLP 99- ¢t p@rmjhh(fron1pentanﬁamﬁ5 | R
(CHC13) 3636, 3360, 1631 am#.¢882 cm ' (CH,), : 4—pyridyl
35 Ms: nle 368 (R%) 350*208 190, 162“!HE#136 and 91. PWVR4-jvedvl] TMS CDCL3
1.30 (d, J = 6FE2nEthyI) 26%UW1 caf met hi ne), 42 Tﬁw'ﬂdechaln
met hi ne), 6. .37 (O ArH), (d, 'J ,o‘ﬁp ArH) and 7. B"V{‘ Y PhH).
40 Analysis: Ol cd for 203: .G, 78 % 75% Found: 3Coidd. 05 H, 8.56%
trans: IR (CHCla) 3636, 3-,4&.;3 1634 andH )7(@“5)3 45  MB: 3n§,,ad,368 (M),
350, 208, 190, 162, 347, 136 anrd9l: {CHz)y3 : 4—pyridyl 45
PMR 6TMS CDC13 1125 (d, Jiﬁbﬁdtneth IP“&%BK*%W; car bi nol &nd S|decha|n.
met hi nes), 6.37 in ArH)‘*BCGB (d,. J° HICHs NCHy)s and 7. 15 EsHs PhH). 50
EXAMPLE 12 Cobls 3’2“:“2’6 50 Thg procedure of
Exanple 1 is repqated but Hélng t he eﬁcg fcALS 2-
br ono- 5- ( Z- VVsuthltutedkknﬁenol benéukngg ﬁnd 2- cycloaf%ﬁawl ones as
reactants. The fellomnng(gagpounds aneH,hys produce
- GB2004870 B 1 33 [Em]cs%- [[[FEC{FIs!z(Cth H
-1 i—CaH4 C(CH3);(CH, )7 H .

1 n—C4H, " CH(CH;) (CHy)5 CeHs . .

1 n—C4 Hg (CHz)s H S

1 n.-—G6H 13 I C(CH 3)3 (CHz )5 H

1 CH,CH=CH, - C(CH3);(CH,), H

1 CH,CH=CH, = CH(CH3) (CH»)s 4-CiCgH,

1 (CH2)3CH CH2 OCH(CH3) (CHz)s - C6H5

1 (CH2)4CH CH2 O(CH, ) 0 . 2—pyridyl

1 (CHdzCH _cH—=(CH,)s

CH,CH; o

» 1 CH,CH= CH; ) (CH;)gOCHQ . CGHS '-

1 CH,CgHs . C(CH3),(CH; )6 H.. "

1 (CH2)4CeHs =~ CH(CHj3) (CHy ), 4-CICgH4

2 CHj " C(CH3)2(CH; ), H
* 2 n—C3H, " CH(CH3) (CH )3 CeHs'

2 n—C 5H 13 C(CH 3)2 ‘CH 2,6.. H ’

2 CH,CH=CH,  OCH(CH3) (CHz) CeHs

2 (CH2),CH=CH, (CH3)s _ Ho

2 CH,CH=CH, .  (CH) H o

2 CH,CeHs _ CH{CH3) CH(CH;3)CH, 3—-pyridy!

2 (CH)3CeH s (CHa)s 2—pyridyl

2 n—C3H, O(CH, ), 4—pyridyl

.3 “CHs - CH{CH3) (CH2)s = - CeHs

3 n—CsH, (CH 2} OCH, ., 4-CiCHs

3 n—CgH 14 CH(CH3) CHICH3) (CHy )5 H =

3 CH ,CH = C(CH;), OCH CeHs

3 (CH2),CeH 5 OC(CH;) 2‘C_H 2)s H



GB 2 004 870 .B 1]

35 . -
k 004870 B 35 [ERR] 36 GB 2 004 870 B .
Z - ' Wl
(042)3&G-|=CF|22°°4@7}1? - OoHs 1 . Croo®H
- CH3 (CHZ) 30CH{ CH3) ' C6H5 EXAMPLE 13 The benzyl ethers of(u

Exanpl €c gf" dﬂ;gén% i ds ﬁ@h&&(fﬁ WOQ%Q@&%QMQEIGEQGreBPEXERSle phfr@dny € of
di

Exarrpl gOi aving the fornmul a shown bel ow wherein each of
an re as defr ned in ExexaMreei®. 5 -

5 EXANPtrEa PréceliGre ofExemple lls fdllovédhweukingyhegabrabriats 3:[2- beravionot-+ GWbahe e ¢ o nmpounds
of Ex@nysloelk-22ndnpiatdiCHncbidepredice otbafpilowing compoynes and Hererr 9o dBh AT @At ha¥i ng
t he fopted¥cs shown bel ow wherein the variables X, Rerr], Z and Ware as
defined in Exanple 12. The cis-. and tran -isoners are produced I n ‘each

instance. H OH 15 °

15 2Qg ' : : EXAMPLE 15 The conpounds10
| i sted bel ow are prepared accordr o_o e procedure of Exanple 5 from
appropriate 3- - 20 al'’koxy -2- cyclbdal kene-1 - ones and -appropirate

2- benzyl QXy- 4- (%—V\)- brom)benzerﬁes. 25 4 W

[err] - _ 25 X R2

Z. WleHns] - 37C(CH3)2(CH3)5 o H
GB2004 870 B 37—¢§ERR] 38 CHGB 2004 8§Whi;B(CH2)s - H

38 Catal ytic hydrabgesthti on of t h€Habove coﬁtﬁﬁhhé‘é"ﬁ&ccordr ng to théd
procedure of Exanple 2 affords t corres rlg Bhenol I ¢ conpoungs.
EXAMPLE 16 The p'r‘;gfc‘@ ure of Exanfii’e 6 is ﬁ but using the apmcppi ate
3-[ 2- benlzyl oxy %1 ,yy phenyl Jeip cycl oaI cﬂ )eunone and [err] CulL4-digH,
produce to the fbcl yrﬁng corrpourdg and the(caggoiesp)endr ng 1,2-addidion 5

product.q; 0 10 4 OCH(CH3) (CH3) 5 : CsHs

10 [err]o Catal yt Hc hydr ogenatronC*bf t he ab‘d%s) nds accor di ng tr-P t he
procedurte of Exafifd e 2 affords t‘g{? corresp olic corrpounﬁ s

n—C 3H1 13

n—CgH CH3 . (CHz's C6H5
g (CH :),cl::r-r : CHs C(CH3)z (CHy ), O(CHz )a H
2 H CHj; .{CHz}y, . e H
2 CH; - CH3 - C O(CH2)3 CeHs
2 n—C4H o CH3 . : %Cl:c)l'lao)iégl'l)z )5 : :

CH,CsH CH; 2)60(CH2); .
g (Cljz ):C:H 5 CH; . * CH(CzHs) (CH: ) 4—CICgH,4
3 H _ CH, CHI(CHs ) (CHa)s CeHs
3 CH; CH; "~ OCH(CH3) (CH )¢ . 4—-FCgH,
3 i—-C 3H7 CH3 (CH2)130 o CGHS
D Eh, 8§ Eien :

H C H | CH3 . " 2nh 2 .

:13 -LEC?):I o CH ~ CH{CH3) (CH, )5 - 4—pyrrdyl
1 H - CH, ~ OCHICH;) (CH, ) . 4—pyridyl
1 n—C5H1 3 CH; . {CH, )1 3 4—p\/l’!:v:
0 i—=C sH4 .CH3 CH(CH3) (CH, }s 3—pyrrdyI
0 CH,C4H 5 CHs (CH3), 4—pyr!dy|
2 - (CH2)3CgHs CH; ~ (CHy), - . 4—PVf!dV‘
3 H CH,  (CHL O _ __ 3-pyridyl -
3 n—C5H 13 CH; ’ . (CH 2) 13 4—'I[-)|yl'ldV|
1 CeHs CHs C(CH3), (CH,) : H
0 CeH s CHs C(CH3,2(0H2)5 H vl
2 C5H5 CH3 0CH(CH3) (CH2)3 4—pVI'I Yy
1

C ¢Hs 'CHy O(CHz s CHs

Catalytic hydrogenatuon of the above compounds accordmg tothe procedure of Example 2 affords the
corresponding phenolic compounds :
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GB 2 004 870 B+ 39 EXAMPLE 17 . 3-[4(1, 1-Di nethyl heptyl)-2- @
. hydr oxyphenyl] -2-.cyclc-ohexenol To a -300C. solution of.1.00 g. (3 18

ol e) ;9f 3-[4-(1,1- dinethyl heptyl) -2- hydroxyphenyl]-2- cI 0- -
hexenone in 60 M. of ether was added dropwise 6.3 nl _of a_ OPIS?P Bol ué’%e)

di i'gobutyl al urni num hydride 5 solution. The reaction was stirred 30 mn.

| onger at -30[err]. and then added' texaMPEElz7z wat er. The quenched' sol ution

was extracted with thr ee 400 mawmwmmepwﬁer and t he conbl ned extracts
washed twice with vpheny/ls ‘-‘(9 xem’ e and d

magnesi unfsp STS@IUUR;E e?sv%(? S\ ﬁ:vﬁfﬁ&F Ggf t Iuene "so $a| mum hy I VI a
col umm ZﬁFﬁm?rﬁﬁ f; m Wl éf {3 eq%'%% Lf"
deibdridib Obartidnt GYEHE RS o R e T s

't het ' t emibi@akted sodium chlorlde and drued over magnesium sulfate. After evi&rdﬂbﬁhs crode prodBERw

VB m e3pfiiddvia 3Rithn2Brbmatoghiddiy.on BORof flogialiejutedMiBh dberGo B&d §nil. Crystatiizativn ofthé hyI ),
% 37 (mouantpentahemilﬁGm)(%"Q0909(%PTQA"ﬁyI ‘H), 6.37 (b, .OH).. and 6.87 (mao
ArH). SMAh-éP iG: Calc'd for C21H3202: C, 79 70: H, - 10. 19% Found C
79.68; H V99 sl‘H'e) LMY orpounds of Exanpl es 15 and 16. are r educed

&ccordi nigp B: 6 13orocedure of Exanple 11 to provide the conpounds shown

bel ow ’M‘@é:ﬁhﬁeﬁhﬁ‘al Mddhi/ 15 BB EEn, Babifol nBRingPSI0 (MOVikll NIC8137i () OHXandBIsEen, AfH)and 16,
The br okeAndlysieCdlegioetei0s: Ca7ai0LH) 1€ 1950Find: EXZ06p1 1 9.96% pr oduct s) i n whi ch
case R3 i Fhepbienqlic emounds @0 Examples 15 and 16 are reduced accordlng to the procedure of Example 11 to

idathe pounds shown below wherein the variables pani ng m 16.
ﬁSde)(QNPE’EVﬁQ{th n%\,g‘representsadouble bond (Exa pl1w%qu%atﬁ cé'lse %ﬁﬁ Seégikii?z? Z\ 2-
sol utl%ﬁ of 500 . (1 59 mol e)° of('[ (1, 1- d| rret hyl heptyl) 2= '

hydroxyphenyl] -2 cycl ohexenone, 7. ‘(127 mol e) of “etf'hyl'ene glycol
375 ng. (3.18 mmmol e) of hydroqui noneRé?n %" ng. (0.263 mmol e) . of

p-tol uenesul foni c aci d nonohydr at e iaxAs@Lsi8. of benzene was heated at

refl ux2s or 12 hours u3| ng ateeammem'ﬂepum-wmrmsmﬂfu |led wit h 3A 25

nDIecuIar S|eves g a
30 sodi u ﬁ P ene oI a'ﬁ(g((]'i’; épgro“h%u mé) ﬁ:@%ﬁ@(d@@ éj( g& §50
- por nbdlt K mosﬁﬁ o o ARl B0 a
sol id .&cafa hedl rme&wam bl avg.aegzw.am. aecranéaga ¥d 8Bochikaturdddd Si ldgca

gel el utaﬂ.um HidartoRdte. Thdiilendhed thixtued Wisektiuetod witlythesk a50(nalf Hoaton ot yihbradirlet 2 i ON

f r om pentmagreiiug 8@fatepnd {veHShtedip asdlid. Thistsplisl wae ovfified via @umrighfomatogiapgon5a p.

35 MB: rﬁ"@a se!s'u efjpwjth 5030ethey petrojerm egfytoyints! (aftewst%"zafrmfremes@a'w%?é"\g 9%) o
termn ®1.29 (s, gemdinethyl), 1.85 (m nethylene), 2.50 (m two
met hyl ketal), 5.62 (s, O—l) 5:84 (m vinyl :
683 (m “@ﬁﬁg %?E B AH. 40 Analysis: Calc d for 2318403
C, 77.05; H, &:diﬁ;% Found:. C,.76.98; H, -9,42% Repetition of this ‘procedure
usi ng t hessy 1emahd{n@thelh®n%b, gom dExaahvaw(rﬁ meThylend)52.50rd, t46 methwidnest 493 (ene,
propyl %ethm"elbﬁt@'yﬁéﬁév ) pEH(m, a‘l"Y'dﬁ @§3 t'méf"ﬁé'i‘dﬂégﬁiaﬁfi?ﬂig‘“ﬁ)ycl oal k- 3- enone 40
al kyl ene Iﬁég'@s%gf vojatuviaTelv e 8%

EXAMPLE E'E petltlo fthls rocs wae usmg g}lzéycl k-2-enones of Emep|es 57, 4§arﬁ 4& %nc‘ e"thylene

1-Di mst h uty'l 3.eRure afkABMe ketats ofS3IAREMPbuRRSt UT €
Qf 4. nol-. 4-(1,1 mmhw he ptyl) -2- -hydroxyphenyl ] 454-
met hyI cycl ohex -3- enone%t—(lhymwmw Zdekypl@hleN oxalic acid and 50
m . of net hanol vvas stl rred "‘Yc’?’t‘f’t’"%e'}‘? €| The 50.react.i on m xture

was addedAt“B’“ ‘? ey hert ] ¥ paphex s,

washeds(p é)g 9% cacld nd50ml anolwhlrsturr gn %h%%ﬁ%@wmzka &50
m . . SAM, Ufs@’tu erB?c n@fe' 25@ L G%Q{uralmg&ﬁé}h bm&rfiﬂd driéd vePrhdnesium
evapor at aakatemﬁeva;ﬁﬁat EheBsEdup Was ;fuinﬁcuwuoalumlcumatebramh eurgaqialicayel ehB@ g. Of
silica geith &baxtier pevitdne thE)d the titercoppaindne- t-0- yi el d the title conpound. The

r emai n| ngTk%'?'&#@'"ﬁ)?et%ﬁ*fﬂ"@'eﬂea@FE"Ve'@N%ih?&RPW%°W@"'1€(§F@M’C for min:ki ke5

manner % 55 MPLE 20.- Ce. . 5B
55 3-[4(1, 1- Di met hyl hepfytH-"- Dﬁ""’”ﬁ)”ﬁ?%ﬁ %7;?? IYJ; fo Tex- j" S e
To a-18°C solution of 17.5 g (50 mmol) of 3-[4-(1,1- dimethyl heptyl) 2- hydroxy phenyl] cyclohex -3-
enone in 50 mi of methanol is added 1.9 g (50 mmol) of sodium borohydride. The reaction mixture is stlrred
:+60 for 30 minutes and then added to-250 mi of saturated sodium chioride - 250 ml of ether. The ether ext(act is .60
washed once with 250 ml of saturated sodium chloride, dried over magnesium sulfate and evaporated The
residue is purified via column chromatography on 400 g of silica gel eluted with 50% ether-pentane to yleld
the title compound.
Similarly, reduction of the remaining ketones of Example 19 affords the correspondlng cycloalk-3 ene 1
- 65 ols. . . .65



3-ene-1-ol To a 18[err] solution of 17.5 g (50 mmol) of 3-[4(1, 1—-
d| et hyl heptyl) -2- hydroxy phenyl]- cyclohex -3- enone in 50 n1 of
hnol is added 1.9 g (50 nmol) of sodi um borohydride. The reaction
m reis stirred 60 for 30 mnutes and then added to 250 mt of saturated
sodi ufPchl SFRZR4870B) i of ether. The ether extract is 60 washéd ond@

with 250 mM of saturated sodiumchloride, dried over rragne5| am sulfate anq’.

evaporated. The resi due is purifi edepuivgi 8 um chromat ography on 400 g of
silica gel eluted with S50%etzhoimsMahd gp,dydx%hd,,;,pe title conpound.
Simlarly, reduction of the I énuicpdiohgxeednones of Exanple 19 affords the

cor r espofda N18fCsglationaf #0-03-(0. 20 Taol)jof 3-[455 1-gfiraethyl heptyl) -2- hydroxy pheriyi}- cyclohex -2-
65 5 engpe in 200 migEmethgud is@dded 7. 6 g (0.20 mol) of sodium borohydride: The reaction mixtureis stirred 5

40 ExAMoL pinutes. at n addgd 160 ?f iump chig
S L L e

met hafool sinalaaﬂetedcnzn&uge dtﬂ(zaM-WJd)oxwheﬁmvwnkWnemdfaxd.apuesﬁhadumtdson 10
m Xt ur ecdntposrids havirg) thedfodrata 30 ni nut es and t hen added to one liter of :

saturated sodium chl ori de-one i of ether. The ether extract is washed
once with 500 m of saturated sqgdijumschl ori de, dried over nmagnesium sul fate
and e]\gaporat ed. The residue is pu @. via colum chronat ography on 5010 g
of silica gel eluted with 50% et-hg o tane to vyi eld. thetitle corrpound5 10
Simlarl reduction of the 3-[4-(Z-W-2-hydr oxyphenyl] .cycl oal k- 2-:.enones
of Exa K@S‘"’F Fkr?ch"i!’)’@##S@ﬁd@f’lﬂSil@GWunds having the-formula [err] 15

wher % are as dﬁ;%%@ig@ﬁ glﬁg?(e% I es. E¥><(#ANP|3|_§1E22H 20 The
proc ‘Ej’é:’;!ff " enyl]- 20
3-[ 4- (Z %@w&% PRI BRPRISS haé'ﬁ'ﬁﬁ‘@%'a JanpheenyB22nd 46

to provide corrpounds haV| ng thg orrrul a bel ow wherein x, R2, Z and Ware as
defined therein. : . . .
25 BEX&8MPLE23 30

'3-[2- Acet oxy-4-(1,1- dinethyl 25
heptyl J phenyl ] - 0 cycl ohexanone A solution of 2.0 g of
3-[2-hydroxy -4 (1, 1- d| nmet hyI f1ep iy phenyl] cycl ohexanone 'in"15 m of
pyridine is treated at 100with 10 ExamPEidsC anhydride and the mixture

St rr@d for 18 hours undeg.[zmcgﬁ,ggen 1-3,1neih§/hb,h)¢,j1pfgpm:ed ont 0. |cel wat er asgd
-acidified with dilute hydrochl ori cecysshedanodbie aci di-fied m xt ure is extracted
with 35 Asélytionat2:q gdfe-I1- livdrom@wmqmethmemxlt pract Sydahekrinomdn 15miohmiding h

bri ne a"FR!‘edPi@d:V(' ohacetwev%m F’Hﬁ"l?ﬁEféF""eSB”F%'!ﬂﬂtsé'ﬂdﬁﬁf‘éfssﬁm'é'sﬁ‘ieve t he

title p'f °'d drw'i"&f"r hydrqghlox
this ?5 sgi g{h ab' ed, "ans'%:edé” ! d"eta ﬁgmx E‘Egl;%%‘('?&éstsér S
(of he §i her werﬁr.&&%o@nglofws ifdABS dr tokrh@BIAQD ard Boh EBHiddASHeiP T

pr opi ONinéno- Jaetbwes@rsw e\pAerdIid HyddLy grodpPinddg elbstiruidilay shnidiies df 6ro'bibﬁ!ic butyric
cor r es paddaleriy acid fop acedqanhydmﬂe vethe cofr@sponding ester derivatives.

EXAVPE24 EXAMPLE 24 40
1- Acet oxy- 3- [ 2- acet oxy- 4- 74 °2‘°(‘53 'Ffr?’f’]’)"’ &;ﬁ"y’“@k%‘ phenyl] cyclohexane To
a sol uti %"'a futin & 29 g B33 b -Qﬁe {é&;@f‘g (1025 ¥l oG |
cycl Oheﬁfaﬁ‘@ as dldéd-20'M o Q)ﬁﬁﬂydhd’b%n@{he hours.Jtlsthen .

acet i 4paptayed bhtd @aMeiehdnd Btiditiedvath alits Iiyﬂﬁbcbl&dﬁbldmhbbl@@ﬁ:ﬂ\fvﬁ‘so]aﬁedh?bb&ﬁcﬂoht | S
t hen 45wigoathybatewtatix 100aWEtecombinat! extracthiald washedivtith brind, dried (MgBfalaethévapaoratedici d.
The pr ofestvﬁthﬂ/a'sc‘#%é?fmtyela oéxt ract i on 45 with et hyl acet at e (2 x 100 m)

The co l"r'l' stth (I%’g!{ ? or at ed
to oi ﬁi”ﬁﬂﬁ?ﬁ T;fgf{ 'vagy me ez anYlesy bropale BB g < o
formu erein oxyrret hyl and R[err] Is hyd gen
are conver ted to their - Bwboﬁﬁ&mw&tyrymy}-ﬁﬁpi aerepnt of acetic anhydr i de
by propionic, butyric or heptyl) phenyll cyclohexanol
chyclo hexyl carbodiimide (0.227 g, 1.1 mmole} and 4-N-piperidyl-butyric acid’ hydrochlonde (0 222 g1 0
56 mmole) are added to a solution of 3-[2-hydroxy-4- 1,1- dimethyl-heptyl) phenyl] cyciohexanone (0.300 g, 1.0 g5
mmole) in methylene chloride {25 mI) at room temperature. The mixture is stirred for 18 hours and is then
. cooled to 0°C and filtered. Evaporation of the filtrate affords the title product as its hydrochloride sait.
Similarly, the reactant of this example and the remaining phenolic compounds of this invention are '
converted to the basic esters of the phenolic hydroxy group by reaction with the approprlate basic acid
60 reagent. Esters wherein the R1 mouety hasthe followmg values are thus prepared: ... - . . 80
COCH:NH2 - . -
CO(CH2)2N(CaHs)2
CO(CH2)2-N-{methyl) piperazino
. COC{CHa)2{CH2)2-piperidino - T : . . o o
65 CO(CH2)aN{C2zHs)2 ' - 85

*



50 valeric aC|d anhydrldes affords t he correspondi ng di acyl derivatives.

50 EXAMPLE.25 3—[2 (4-nor phol ino butyryl oxy) -4- (1, 1- dinmethyl- heptyl) '
phenyl] cycl ohexanol Di-cycl o hexyl carbodiimde (0.227 g, 1.1 nmol e) and O
4-N-pip tﬁr'dyl -butyric acid hydrochloride (0.222 g, 1.0 55 nmol e)- are added \,
to a_solution of 3-[2-hydroxy-4- 1,1 - dinethyl-heptyl) pher§f300487208 4
cyckghexanone (0.300g 1.0 55 mml e) 1n nethylene chliorirde (25 m) at room

t enper at gp&uicld J\@HJ)’Q-JKJ E;Oq; néS stirred for 18 hours and is then cooled to

O[err] apd(chhi-pyroR vaporation of the.filtrate affor ds the title product

as its hgdicaghpyapiidies salt Simlarly, the .reactant of this exanple and the
remai ni ngoglltemubloc conpounds -of this-invention are converted to the basic

est er s HEFOCHI-RPREABPI ¢ hydr oxy group’ by reaction-with the appropriate basic
acid 60 §ters whereinthe Rl err] noi ety hast he foll ow ng vaI ues

are thussacg' ﬁ@vl l - 60 COCH2NH2 [err] 41

GB 20048 Galgtul neil oL syl obhofs it hdrthd 3 bid daBrel %%&m&%@@g& :

&f f or dsd bed ddamion LrSacGor@inf Rtke pbtedille FERNBEAR tHtndnRerQh niidel Sir@edl Ll N
sal t's acedwmtath, mglotate, tifrate, |glycalael glueonafe, sddiviay, sif6-Salicyldte dnditditrat®sit€dre plepied.

hydr obr om de, sul fate, 10_acet at EXMMALEPMte, citrate, glycolate, -

¢l uconate, succi nate sul f&%ﬁﬂ"@‘y édlmvlthamtr/}reﬂeev/ka| ts are prepared.

Exﬁewfhﬁfs ﬁgj\{sg ﬁgean | )ﬁﬁﬁx oleswgg J ion fpeg:%’%'rg ?'8 15

mol es), trﬁ:ﬁ&ﬁiﬁﬁ&ﬁhdﬁuﬁﬁ%mﬁ@fsiﬂeﬁ B&de@in oﬁ@&; hely&lfd! tuon |

di met hy| 23 érabtheri@.26.0 (b.3nreolis) aft3LI2-BcetdoRpa-€T] 1:dimetHy| Hoptyd pHeayi] &cl&-&e*mwe d-s&ﬁveﬁ g
(51 rnnoing8 )ﬂ' Wlmmylfoxtde ispHdadyll glopeemhdthe mirtuye beated et 63565t0 faranadikizdalils one
porti off hmﬂgﬁf %w 's PRROM E?FI °vts1 m'r'qewtefl@rg rgacqaq mge’é@cteas » 5 rekwith ethael  t H9n

2.26 ¢ (?}fi" rag Whl BII an aﬁeﬁdor ;ﬁ‘u %r%g ggg'eal a(h"‘ Q{I’%e%ﬁhénd

hexanone
the m xtm&d.m&;tﬁﬂp | t| onal e reaction -

ist henzqoomukeimambothﬁE&Ioaﬁcarioneambﬁildaﬁ&a-@el&hhmdmehneedweﬁhﬁtaeaoﬁve&emtrréir vt h
et her. cop@spphdingmethylenederiviatives. extracts are dried over MgSH4, decol ori zed
with charcoal and filtered throu h EXAMRLER7 silica gel to afford a

colorless oil which is chrdf (%’%}ﬂé&iﬁ I‘?h%m;f’f’f’iy a gel (eI uting solvent

cycl ohgxangd olayd ty ofgg
fR R e R

title predshytroasantompleOis &3 5@itholes M solution) ﬁskaeddmnmé oolartaes samﬂmémri&aﬁ and
cycl oal kewrtmeat@m otteroferatias (18 hdwesll Themixiune isicopled briceaind & df aatehdided to 25
corres Hg% @ﬁ@g%ﬁq |qp§frpq,fer515 WD‘E‘Z‘W 3 ml{9 mmoles) of 3N sodium acetate -

3- [ 2- Hyuelswea by ai°° r"%?e 8"e ﬂtewerm 3
A [SO| uti ﬁﬁ:&m t e:ﬁ’ﬁp gj% @/‘nhs Ifte ml?wfpf -1-
ahd va :

et hyl engegativehdst aleQ ofl which'is

t et r ahy déhpdrhdtayraphed (ﬁfm b@iﬂcatg@l (é] nig Solvdnt dyaeﬂéﬂa{eﬂfhe tﬁﬁ'}ﬁoduce asa '

t et r ah§Qeabdrigssdonnsonpl ex (4.5 ni 4 5 moles, 1 M sol utlon) i s added and 4ohe

col or | ess Similaty. the remefiningeathyiepe %'pelkaowms HW@NE'O%&NOMf Example 26 precoavanteetofttied

hours). YRESRINUPUVEroxEmehy) fesiyatives | ce m of water added to deconpose

" the excess reagent. It is %Iab&%%);z?f %5 i@; 51 then 3.m (9 mmol es)
-3

Qf 3N sodium acetate 35 foll owe ro en peroxi de added. tggl S
stirred ans@@idhof2- Eéizﬁtﬂxﬂ&t(&&diﬁé&mhai&lmbﬁildbﬁldms 2500193 male) sh@SFNtEENERET at ur e
and st i r phosphgtaaylidierpd- ploPahohwi62.89, 0.198Taole) dratichlopymetiiaxé (195mi) wastheatedal refimt for 100

i cel m@’t'@l"sawathemﬁwe R’c’ﬁé@ﬂ 1596 s. B 047 role) @raggdded gnd heatifgiat refluxtsintimudd for 2re r

ékt rac {E;' q filuted with.gthery T\V ’°P'6t"!9t itatxef
dri ed %O\S/tn %lcg xudewas rem Ve .SI‘?%I% eoul E |f| ! gy}z aPthwﬁoch
| ca ge

is chrorna(tagraﬂ 2®§h 5g,m9| ut| g so ven exanel et her
3:1) to mM&f(oreis78 M) 364 d2rCT83231,2514HAd 80| Or | ess foam
40 Sim I%MB yTMShe remai ni ng met hyl ene cycl oal kanones and cycl oal enones of

Exanpl & BConverted to the correslpondl n dr oxymnet hﬁ' derivatives.5
EXAMPLE m termmal methyl), 1.22 (s, gem dimethyl, 2.32 (S, MeCO}, 51 (s, benzyllc methylene), 6.70 (d,J =16
vmyl H), 6.95 (m, two ArH), 7.38 (m, Ph and ArH) and 7.90 (d, J = 16 Hz, viny! H).
The remaining 2-benzyloxy-4- (Z-W) benzaldehydes of Preparatlon Z are reacted in I|ke manner to produce
the correspondlng compounds havmg the formula

60 - 60




trans-4-[ 2- Benzyl oxy-4- (1, | 1-di et hyl heptyl )- 45

-triphenyl phosphoranylidene-2- propanone (62.0 g,0.195 nole) in,,
| 42 one6h20M87U85 nl ) was heated at reflux for 20 hours. Another port
of 1575 g yIICl (J.b 5 g, 0.047 nole) was added and heating at reflux
conti nue Jdhe dedtidR. M Xt urewas cool ed, evaporated and
di | ut ed" ere’[" %ﬁ’ g?ﬁ'"er esit’Jl ?’gﬁg Exswpugizbat e of 50 tri phenyl phosph| ne
oxi de was renoved by fil tsiaBéreyloxyHE 1-Gimsthgineptyl) phasyllpur i fi ed_vi a .col um

chr onmat ography 50 on 1.5 lgadbmethéxyda3: hexangdiotde Wi t h 20% et her-hexane to

yi el ds 53:0&9 ahidf sauifunt eshaxide (67 gplRricemele) gad digethyl malongte (1 ;" 62&
and 1 5',ngat mI) vmgslonl‘mo%jed ?q‘ W tran$—6- z7/| Qg‘r#-(yril h 6T|\/S

bute 759 9.92 in met ml) jon mixtaire was hheaiel d
d . Th id diluted with ether an saturate
5 0 oPql }‘b" S e I R 17 (o
benzyh 'thu orld 8 (566)m), dln doveﬂ:ﬁad’ﬁsmﬁv’ttﬂf;thah[)eva;ﬁu%tém1 d (995 )Af *i title7 188
(m Ph oaﬁ\douﬁ\aH) and. 7.90 (d, J. vinyl ‘H)y. The .remaining

2- benszxg&Mes%((ﬁoM):emmmmyerés of Prepar ation Z are reacted in I|ke

manner IRdC 1ddlﬂ:2e179?1é5186?41é§;£ﬁ9gd ds h the f la 60
60 65 MS: (lrgffe)us(M*),Ms 419, 393, 38 g corrpoun avi ng ¢ tormita

65 15FMR: ‘SE 2004870 B whereih Z and Ware as .defined in said
prepar a.dsQm; te LA01. i d, Gerammtymesad-tll 3. 2-3.2¢hE0s ] leaptiyigtiee) 5.57

15

4- car bqgamfaxmwHj,ssﬁnwmaﬁmnaamemanamlﬁ Toa sol uti on of . sodi-um nmet hoxi de
(0.679g A&%uéomh@foa@d*amsrﬂafmtHmp‘t‘mat e(1. 86g, 14. 1 mml e) |n -5 mef; hanol

trans-4
(3.75
refl ux for 3 hours, then cooled
resi dige was di | uted with ether .
with 1 N hydro chloric acid. The,cetGek
10 saturated sodium chloride (5(.‘)0°1’ﬁ ,“dried over magnesi um sul fate and
evaporated to4.71 g (99% ofthetit]| gxdugpregspound: MP: 108-109[ err] (from
petrojeum ether-ether). | Rp-Eskipokpy- (1 ditneltyMBpniifiskénand 1577 cnferr]...
(n1e) 478 (Mr) 446, 419, 393, 387 aﬁebyadhewem [err]. TMS _
-[&"Gr'mmﬂnbdl 'hepy"il@e \s!1-4- arhoroit hFEfr{-h clof@XﬂBte@Ollﬁ

R e e ;z;s;ff i

20 Repetitéd t95n &if PdrifitlioRsfandliviaoldh cmsmﬁggramﬁobute&ao&uﬁnwemfe waanopl e 28
af fords amrp@ﬂncbavhmmgp%)htathémremrhmushom bel owherein Z and Ware as
def i ned M"n1%< (tsorp pentapg ether).

(4. 790nﬂ0f:n¢v§s75§5dhﬂ979&dded a, so

u

6-222 (broad), 1739, 1712, 1613 (broad) : asdrg7 BB‘HQ‘W’oxy 4 1- a0
d| net hyI %éﬁ%ﬁizga“dm o 30 1, 3-cycl ohexanedl one A nixture
of 5-[2-benzyp@xy-4- (1, 1-di net hyl heptyl) phenyl] 4- carbonet hoxy-1,

3- cycl ohaxaadinntettyd1.8 (9 géB dimetin 9) (bdélue>90 864 & HEDmEthylerds) th.33 (5% COTRICOY)

hydr oy ds(nf, denzpiicymestires), 5.0 it iptizvdit mdibdérel, 5.58 (.@nolid vinyllih B:84m, Ailt), WESbsCRIOb@D 148 an

i ce bat §83fbd epedic@H-i ed wi th concentrated hydrochloric acid. -This mxture

was hea?@ﬂ"ﬁ‘ a'%fg 8"'393 ¢ 790€:H.88%B%-ed to 0[err] and then neutralized
with so ‘3 c é”e&u@&tsomxx% Sa RS Tiatia iniRe MEHnE Gt €d
sodi um m&@:ém ke nl'wl mﬁﬁmw% P, e rﬂgﬁ@xmgs

sul f aP® "and evapo-

' . EXAMPLE 31 .
: 5—[2-Benzyloxy-4-{ 1. 1-dimethylheptyl) phenyl]—
3-methoxy-2- cyclohexene-1-one :
60 Asolution of (5.0 g, 11.9 mmole) of 5-[2-benzyloxy-4- (1,1- dlmethylheptyl) phenyl] -1, 3-cyclohexaned|one 60
and p-toluéne-sulfonic acid (200mg) in methanol (250 mi) in a flask connected to a soxhlet condenser
containing 3A mole ‘cular sieves was heated at reflux for 30 minutes. The reaction was cooled, concentrated
under reduced pressure and the residue diluted with saturated sodium bicarbonate and ether. The ether
extract was washed successively with saturated sodlum bicarbonate, saturated sodium chioride, dried over
65 magnesium sulfate and evaporatedto 5.15 g (99%) of the title compound as an oil. 65

phenyl - 3- but en- 2- one 45 A sol-utian of
@ zyl oxy-4- (1,1 -dinet hyI heptyl ) benzal dehyde (65.2 g, 0.193 nole) and
W

0 |7

o %” [’ P & dsc&gnp%mt%shavm h'e -
m %eﬁ avgarfa Eﬁfﬁﬂ%ﬁ&% ?{acmn mxturgn\?\/as hce)g'?ed at

ated under reduced pressure. The
‘ed sodi um chl.ori-de and aci di f2bed
extractwas washed twi ce with 500 m

L]



rated to an oil. Purification of this oil via colum chromatographyon one

kg of silica gel eluted with 10% acet one-et her gave 10.9 g (60% of the
title conpound. MP: 102-103[err] (from pentane ether). 40 IR @
(CHC13) #636- 2222 (broad), 1739,1712,1613 (broad) and 1577 (g I??bﬂ&%}' '

40 MS: e 420 (M) 335 329 and 91. PMR [err] TMS 0.8 (m termna

metfyl ), 1.20(s, gemdinethyl), 2.70 (bdd, J = 10 and 8 Hz, nethylenes),

3. 33 (bs, IRGEHEAGTB44, D15 4508, 1860bAY hd76 ci®t hine), 5.0 (s,. b_enzyl ic methyl ene),
5.58 (s, cwmlinke)asa ), 349, 343Gnd21( M ArH), 7.22 (bs, Ph). and 45 8.83 (bs,
enolic G—DPMRAMM SIS Cal cul at ed for [err]: C,. 79.96; ‘H 8.63%  Found: -C,

79. 87, g—l 8. 54 he remai ni n - car bonmet-hoxy cycl oal kanedi ones of Exanpl e

29 are UBHH 9?|"a‘t"é€t5‘wl’rl 258 gP Wﬁ‘éy!). 249 Gonethvirrph 68 5nPMel RPS (Y Hipndhe 5
fornul a Smﬂarl %él\é‘%ﬁiﬁ&%o%pgurﬁﬂgf %ﬁﬁe?@argﬁ n l@ﬁwqed t<F oﬁﬁbtﬂ\d??ﬁﬁ%&ﬁiu ah50 55

55 EXAMPLE 31 [.2- Benzyl oxy- 4- di et epty pheny oxy- 2-
cycl ohexene- 1-one 60 - A solu n 0 g,11.9 mmol e) of [2 benzyl oxXy-
(1, 1- & et hyl heptyl) - phenyl y ohexanedi one 60 10
andp-t ol uene-sul fonic acid «( 00 4. nethanol (250 m) in a f1ask

- connected to a soxhl et -condenser containing 3A nol ecular sieves was heated
&t ref | uwhdreih z 3kl Wibre b @efined TExainpia G0 ardiRtf idar@thgORdptemenosf or@ttiatid bethanbrl e r
reduceds pplettamlcepanchotdibrdsaelcdmpdﬂlnualwvmrlvm\sat ur at ed sodi um bi-car bonajge

and ether. The ether extractwas 2/ W|th saturated sodi um
bi car bonate, saturated sodﬁﬁﬁe@f’ﬂ’é{‘% ’d'ﬂ’F E’G"”G(/B? ™% magnesi um sul fate and

eyapor at eyl WdzpRbodd 4535 2CH 1A Acdyremty pndi .

B 20 ri?’%:gz- cycl ~-enel( @%F:t Ef ngget%%l%ﬁn%ﬁ( ﬂz{)ﬁfum h

(m e) 53 r&ﬂ&e)SFlaB reactidn thbxturPWiS digéd thrEbmi s b S a&duﬁeh wWith1IN hﬁfrmlmal

met hyl ), add @ stirssd fgr@pats atedcnyteiiper@udOTh etherpbideasreeyed, Washe! s(xg:essmyv;thS 05
(s, viny Fitwteémﬁ'u"HD'Cbezsatwatu@H’ sodigm-hlogidg, gﬂedtone Meghesiummi sHigpteand pyeperatsd.of
Exanpl e ?;, ?ﬁdr@qwﬂ "E’H ﬁEHl%?("VB'F @ﬁ@fe'zf?ﬁﬂﬁ'ateiw 50% ether-pentane. '
10 whef®iNg 5’1 %’? ample 30 and Rerr] is . nethyl. .25
Repl acerrerMs 1e)AB4 (VRN géqga,e;gaano 15 | sobut anol or propanol affords the

COr r esponeMmgs Wkoxy derivati ve. 15 EXAMPLE 32
5-[2-Benzyl oxyerGi¢ 1, 1-di net hyl heptyl )phenyl] 2 cycl ohexen- 1-one To a
O[ er ] 36 8BRim. tsrmios! mefte). 130 (scoemslimes b 9.5)'37°(m'be"ZV“°"‘°‘h'"e"5°7 30

5-[ 2- ben 0'21!9 ylenp, %H EH'B "’1 %ﬁﬁ%ﬁ d"' oy H) a

Zyc ohex% i e 1o RS 5 o) R KRR P L
al um num ide 20 (20 ny, 05mm|e)- The reaction m xture was stirred
for 30ggrinutes at Oferr], acidifnrg @ N hydrochloric acid and sti rr&d
for 2 hours at room tenperatur et' er phase was renoved, washed -

successively with saturated sodiu gLbonate, saturated SOdI um chlori de,
dried over magnesi um sulfate and evaporat ed. The crude oil was purified via

col-um chp ggﬁ,ﬂgg@g@asgg‘nwg ﬂd&fam jel ica gel eluted with 50%et her-pentane
25 to el d 353 ng (.76% e titl exawrgesnd as an oil . .40
25 IR Jerr] 1681 1672 1613—[2%/&9@-{14319@fﬂ/mép’t1}1)phb/ﬁvl]- (mMe) 404 (Mk)
319,313 and 91. PMR [err] TI\/B CDE:&@thquG@X% m{-oper m nal net hyl), 1. 30 (s,
gem di met h?a)(’ ‘Cxolytio ’?8‘6* Faopesiy ?m'ef# Mc"rﬁgrhqﬁléné ’?'wd’ﬁfé‘f%(l?é')”"?%? 30

[ methyl-
"S befz mﬁ% b-% T l‘an Oml) hggeactlon Ixture armed ggtlrred
e pg ?orz

vi nyl rs followed by addition to ice cold 1N hydrochlorlc acld After being stirred 20
minutes the hydrolysls mixture was extracted with ether. The ether extract was washed with saturated
sodium bicarbonate, saturated sodium chloride, dried over magnesium sulifate and evaporated. The crude

5o Productwas purified via column chromatography on 100 g of s1l|ca gel eluted with 25% ether-pentaneto - 50
yield 3.08 g (93%) of the title oompound '
MP: 60°-61°C (from pentane). .
MS: (m/e) 418 (M+), 333 327 and 91.
PMR:d TMS g
55 " CDC1s
0.83 (n, terminal methyl), 1 25 (s, gem dlmethyl), 1 96 (s, vmyl methyl), 3. 68 (n, benzylic methlne), 5 13 (s,
benzylic methylene),-5.98 {bs, vinyl H), 6.90 (m, ArH}, 7.12 (d, J = 8 Hz, ArH) and 7.33 (s, Ph). =
In like manner, the following compounds were prepared from appropriate reactants:
. 5-[2- Benzyloxy -4- (1, 1- dimethyl heptyi) phenyl1-3- ethyl- 2- cyclohexen -1- one (2.83 g, 82%) as an 0|l from
g0 5-[2-benzyl- oxy-4- (1, 1- dimethylheptyl) phenyl] -3- methoxy -2- cyclohexen -1- one (3.46 g, 7.97 mmole) and 60
10.8 ml of 2.94 M ethylmagnesium bromide (in ether).
IR: (CHC13) 1698, 1666, 1623 and 1582 cm._
MS: (m/e) 432 (M*), 341 and 91.
PMR:6 TMS - -
65 - CDC1s

55

65



By neans of this procedure t he remai ni ng conpounds of Exanple 31 are
conyerted to conpounds of the formula 35 .
3 0 wherein Z and Ware as.defined in said exanple. : :
MPLE33 5-[ 2- Benzyl oxy-4-(1, 1-dinethylheptyl) phenyl] , 44
Ayl - 26B¢@P4MHEBen - 1- one To a OC solution of nethyl nagnesiumiodide
(11 nf of 2.9 M n et her) and tetrahydrofuran (10 m) was 45 added dropuhgp

a sol ubb@ tglfI'I'II In thiAf: .69/ g)i-yﬂ-{zdfnetl( 1'4!17'(é:I émalh\ghyl) BQ@@J;7@§I%MLHG§

met hox;rIny 19thyf}, 8% o y(lrt.' éhes) /3. simﬁb%)rﬁyliﬁﬁﬁtbh?neQB1iﬁﬁme&)/lldyrﬁ5tr8/ldné)t'wf(lﬁkfﬁﬁyan (10
m). Th ﬁsseﬁmﬂ-l),onzmxt:ar-leAwasﬁdveas\haPmed and stirred at roomterrperature for
2 hour Y. it AHe St ) bRenyl-8- regrbsii- 2- dyclbhpslerc tiohe(3i48 g.2R5Pkx) as atfoll er i ng
stirr® Li%?ﬁ%%ﬁv #he ﬂrg’araswmpmm-ametmzmmaneu opg (A0 PRy .- Th?

et her emﬁaaeﬁdmmpmadnedmbmmms&%@m%ﬁ sodi um bi.carbonate, saturated

sodi um JRi(GHG1466116BEA6I3eat 15A%Ehesi um sul fate and evaporated. The ‘crude 50
product M&ém WPf"F"é'&Wﬁ"HgEoI um chr.ormat ogr aphy on 100 g of silica gel

el ut agl Wi ghether-pentaneto 50 yield 3.08 g (93% of the title10
conpou (6 S50 PR MBEYI of PYSHy1)(120€3) getd Bméthi), 2.22(BGmEMRYIenwh 8.6D 1 .
PNR [ e'r'bh e er:-ersﬁ) 3@7) (n, tfg%ﬁb&ethme)j 14(s, benzyllc methylene), 5.95 (bs, vmyl H), 6.95 (n, ArH),

8;3|3(d).| —B@l,Ariahd A (aPh) | 1. 25 . em di et hy|

o iyl ) 86 Byiony, 4t hliptetrylhemivity 1«’*’- - hey2eoych 41789 ‘é‘ 981§ bs,
vi nyl l‘;Hyom [29@ h’f‘vﬁcr‘ 1-dimet nyl] & I—ﬁyc 'hﬁé:? Xﬁf ﬁzgz In like

'j[ma eslu bro
manner, ?Pg pare from appropri ate react ants:
5-[ 2- B 8§lﬂ*) 3971andg1 nmet. hyI heptyl) phenyl ]-3- ethyl-2- cyclohexen
-1- %He asan-oi | from60 5-[2-benzyl.- oxy-4-. (1 1- .

di metéAyl hept;dnmaphenyl] -3~ nmet'hoxy -2- cl ochexen_ - 7. 97
ol e) ~ Govdn, 6o enig| methy$), 12814 9900 @Wv‘hﬁﬁ%@r‘t}wﬁ'ﬁ’oﬁ’?‘?}% met e \ h§7r%) &
(m013)bene§emg%od7a@2w g s?ﬁi*mn) N&7.26 ) - 432 (M), 341 and 91 _
PMVR: 6 TMEPgEs. vini Hl. 7.001 EXAMPLESS . -
65 2544 3: éfogrm Shown below are preparedfromthe compounds of Example 32 according

44 0. 83, .ir’f;' ':?;‘ééas?';fa% niw:-isyzt)h:folmmazéﬁawareaﬂdeﬁned-meemyneyzarm Roizmethyl. el

di met th)mopﬂs&ﬁ:u(ygornJ\eﬂvT Hz, methylene of vinyl ethyl), 2.58 (n, two

nmet hyl -enes), 3.65 (n, benzylrc t hi 5 12 (s benzylic nethyl ene),
AR Hz ArH) and 7.39 (s, 3Ph).

5.94 fHbs; vinyl H), 69(n Ar H)
5-[2-Benzyl oxy-4- (1, 1-dinethyl xhep henyI] - n-propyl - 2- cycl ohexen
'f:j?; benzyl oxy ' '

-1- one (3.48 g., 85% as an oil frgu o
4- (1, 1-di net hyl heptyl) phe Bybl2-BeAzyidXp LD X¥intethyineptal)- oOhexen -1- one (4.00
0,9.21 5 mmole) and n-propyl preayiesmetapoyconexadeone36. 8 nmole). IR (CHCl3

1661, 363 2 802 otfid-berByIBxyehil ArdithethyiSpty(-Ahenyl] &4 Gethihd- cyclbexenricord11.00 g, 2.39
PVR: [ erm pggang@oo mg of 5% palladlum on carbon—50% water was stirred under one atmosphere of hydrogen

fo yasa de_da I’l'l third
10 0. 8‘:’%:{0@%&"%%{0%%%’? hﬁ% zaf era "Ef gff 29 (s,
gem di rbu gi‘car nesr And ﬁ%trﬁ? ere d
benzym Eaph HZO' SFGilicHRfel Yt vath10% e 5r;(eb8|euruetﬁéfhoﬂ|d 326

(n, Ar g(ﬁ%l&tlﬁdiﬂledompc&nd‘i&antﬁ[l'b and 7 40 (s -Ph). 5-[2-Benzyl oxy- 4- (1,
1- di met hyishewe) R0 (pH402] 363,335, mhwgﬂL—Z cycl ohexene -1- one (4.11 g, 92% as
an oil frPU'ﬁtQST P- -benzyl oxy - 4 (1 "1 -di net hyl heptyl ) phenyl] -3--methoxy

2- %‘1 4.0 eth 9.21 15 mmole) ‘and 7.37 m ‘of 2.5
hexyl N 6 d -
258?%@%%3@; %”*f%r%ﬁ rﬁs‘ﬁ%’ﬁ 40%&?5%"'?#%3’(1 g "1*%%& 3"

Similarly, the remaining compounds of Examples 33 and 34 are reduced to the correspondmg 5-Ra substl-
tuted cyclo-hexanones. : : - 50
50 : EXAMPLE 36 o -
cis-3-[4-(1,1- Drmethylheptyl} -2- hydroxy-
phenyll-5- methyl- cyclohexanone o
A mixture of 5[2- benzyloxy -4- (1, 1- dimethyl) heptyl)- phenyl] -3- methyl -2- cyclohexen -1 one (2 839,
6.77 mmole), 1.5 g of 5% palladium on carbon-50% water and sodium bicarbonate (2.8 g) in methanol (30 mi) g5
55 was stirred under one atmosphere of hydrogen for 45 minutes. The reaction mixture was filtered through .
diatomaceous earth and the filtrate evaporated under reduced pressure. The residue was dissolved in ether,
dried with magnesium and evaporated Crystallrzatlon of the- resldue with. penta ne gave 1. 15 g (52%) of the
title compound. o : o . . . .
. MP: 95°-98°C. oo : _ . ' - I S 60
PMR:6TMS ~ : . T
CDC13 .
0.87 (n, terminal methyl), 1.1 (C-5 methyl),
1.28 :s gem drmethyl)y3)25 (n( benzylic r‘:tethme) 5.62 (s, OH), 6.85(m, ArH),7 10 {d, J 8Hz, ArH)

Analysrs Calculated for C22H3402: C, 79.95; H, 10 37%. S .65
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0.90 (n, two terminal nethyls), 1.31 (s, gemdinethyl), 2.28 (n, :

nmet hyl ene) . 2.61 (n, nmethylene), 3.70 (n, benzylic nmethine), 5.20 (s, /
benzylic nethylene), 6.-00 (bs, vinyl H, 7.00 (n, ArH), 7.20 (d, J =8 Hz, (gg
ArH), aghd 7.46 (s, Ph). EXAWPLE34 Conpounds havi ng the formula shown b ow

are. preparedfromthe conpounds of Exanpte 32 according 25 %7 1998 @r%ce ur e ~—
of &anmple 33. In the formula Z and Ware as defined in Exanple 32 and R4

i s nmet hyl FotiftyBo.22aHa0eey! sec-butyl or .n-hexyl: 30

30 'EXAVPL Eﬂlﬁwmu 9163bt{va pideerine thagompdurids Jistdd hilomtdrg/brémwﬁbm-appropnate reactants of

phenyl ] Iohexanon m xture of

5 [2 be WH\;’WH qggt' %ef %ﬂﬂéﬁ%f anoge (1,34 ﬁ9‘¥”ff°2"5'@;l“ewhé\ken
- ﬁ%ﬁ"m ﬁgﬂl ég - P16§af'1m%n car bon-50% wat 8r
was st| ”ﬂ\d(dﬂt&@ 595)55333a,t7ﬁg)$@9§,{ﬁ5§§‘mhydr ogen for one hour. A second 500 ng
portion oMse@miie MEIM*')\/@S 3@5’@@27@8%3@' rri.ng continued for 30 mnutes. A
third 500PmB:g®Ms i on of . catal yst was-added and stirring. continued for 13
i nut em The rGal§tt i on mi xture was. then fi:ltered through sodi um bi carbonape
and magn®& (nisreinakrantylled (4 4o 7 He, methgl. d- 22 (egsaraip &ty 3%  bengyligmethjngk 598 (80

lOurlfledo i %m%tgah éfrﬂ%(?ﬁd'g{@g 0{65%%0 g of silica gel eluted with 10%

&t her - pe,tJ 2% of the title corrpound as an

oi l. 3,1- :%Qt Meptyl) éﬂﬂdﬁﬁ/ﬁh&%}iﬁ?ﬁ%pyaw&o%xangﬂ\ﬁ &%m% [ﬂb&@ylm 15
term nal 4-|(ret bwe)nylhaptﬂﬁ:hee/u-gempﬁttzrmélb)e&én -14n8@.40 6,752 madoley.| ) ,

benzylic MPt865e80.5°C.5. 16 (s, benzylic nmethylene), 6.95 (d, J —2 Hz ArH)
6. 95 (dd, IR)(GHG13,3h33,3289,1700\1§1B andASxm’'s  Ph). Sinmilarly, the remaining
corrpoundgl gg" 1160, 315, ?ﬂ&“‘éﬂsare reduced to the cor respondi ng ‘5- R4

subst i 2 | o- hexanones. 20

50 EXANPL@%@ t&-hﬁmﬁnétﬁwé %22 {k; gebl diREth, 1326 B dendylic .%eth#‘r\af)cb“ my OHPESE K/ |A]rH)-a§d

met hyl - zybohesdaiwrAe A m xture of 5[ 2- benzyl oxy -4- (1,1 - dinethyl)

heptyl ) - phﬂmstq:alcuwedrketchyth-Qr80§§r¢llt§*$§%en -1- one (2 83’ g, 6.77 mole),1.5
g of 5% ﬁ?q"dcﬁefl i g,g/ywate):s%?fg”%o um bi é%rﬁb%%g’fff‘gé%ﬁ%fe lo;fg 25

rret hanol

m nut es. ﬁ dim ’E?!K/ﬁi% ex\X/aI cfhf”éer"ed tﬁqﬁfggﬂ?ﬁg maceous earth and

the filtrg: Q;,.@ygm{ @ﬁ;g 7@@)@@6,.{0&@%{;& pressure. The reS| due was di ssol ved
in ethgy, mtnedmmh),mgmsum and evaporated. Crystallization of the 30

resi due WPMR:{®M8& ane gave 115 g (52°/<) of the t|tIe corrpound MP: 95 -98C.

60 PI\/R[err]TI\@%DCl er m-nal 1..28
(s, gorm ngg« e 5] o Bt sk s Sy BB b s
7.10 ( nal alcuﬁ@éé)rorcgﬁuof@%%'t-r?no%' cuI ated for [err]: C 79. 95; H,35

10. 37%"  Fousha: C;80.97; H,10.94%. -
GB 2 004 870 B 45 Found: C, 80. 22: EXHMPﬂEh?‘ZS% Fol | owi ng t he above L
pr ocedur e Thd doapawwipofiiraiaplé 34stezetalytidatihydogenated gatdevd td theproeedyre of Example36 to
r eact ant giveshe Eediefsiseayvndplowyhersin Z. Wisad Ry.a[ess definedin Exampled}  hept yl ) - 2-
hydr ox4phenyl] -5- ethyl cycl o xanone- (1. 34g 60% from 5-[2-benzyl oxy 04-
(1, 1-di methyl heptyl) phenyl] t | -2- cycl ohexen -1 one (2.83 g, 6.55
nmol e) . - 5 MP:.. 106-107C. | R*:. 3597 3333, 1709, 1626and 15850r’r{ err]
MS: (nfe) 344 (M+), 326,315,297, 273 and” 259.. AR o
e 45 EXAMPLE38. . . S
' trans -3- [ 2-Benzyloxy -4- ( 7, 1-dfmethylheptyl)- '
. phenyl[-5- methyl-cyclohexanone .
Toa0°C solutlon of dimethy! copper lithium (2.47 mmole} in ether (3 ml) and hexane (2 ml) was added
s dropwise a solution of 5-[2-benzyloxy -4- (1, 1-dimethylheptyl) phenyl]}- 2-cyclohexen -1- one (500 mg, 1.24
50 mmole) in ether (1.5 ml). The reaction mixture was stirred for 15 minutes and then poured into saturated 50
" aqueous ammonium chloride (300 ml). The quenched reaction was extracted with three 50 ml portions of
ether, the combined ether extracts washed with water, saturated sodlum chloride, drled over magnesium
sulfate and evaporated to yield 475 mg (92%) of the title: compound as an oil.
IR: (CHC13) 1704, 1613 and 1577 cm™. I o0
5 MS:(mle)420(M*),402,363,336and329. . . . . ' o 55
PMR:6 TMS- - : . . L : '
CDC1s : -
0.85 {n, terminal methyl), 0. 96 (d J 6 Hz, C-5 methyl), 1 22 (s, gem dlmethyl), 3 76 (n, benzyltc methme),
5.08 (s, benzylic methylene), 6.72-7.05 (m, ArH) and 7.33 (bs, Ph). o R _
60 EXAMPLE 39 o 6o
trans-3-M4-(1, 1-Dimethyl heptyl) -2- hydroxy - '
- -phenyl]-5- methy/ -cyclohexanone
A mlxture of trans -3- [2-benzylocy -4- (1, 1- dimethyl- heptyl phenyl]-5- methyl cyclohexanone (175 mg.
0.417 mmole) and 175 mg of 5% palladium on carbon-50% water in ‘methanol (8 ml) was stirred under one
g5 atmosphere of hydrogen gas until hydrogen uptake ceased. The reaction mixtu re was fl Itered through 65



[err] TMS 10 ' L
.83 (n, termnal nethyl), 0.95 (t, J =7 Hz, nethyl), 1.25 (s gem
hyI) 3.25 (n, benzylic nethine), 5.98 (s, OH), 6.90 (n, ArH) and 7.16
=8 Hz, Arl;g.' Anal ysis: Cal cul ated for C23H3602: C, 80.18; H, 10.,93%
&5 C, GRR2Y48748 10 39% 15 cis-3-[4f 1, 1-Dinethyl heptyl )-2-
hydroxyphenyl[ 5-propyl - cycl ohexanone (1. 66 g,61% from 5-[2-benzyl oxy J@
4_ (1 qiato Qyénhgmtw; ArRO&AYdrhted Rideftbduiadd m&surSWsﬁh@ﬁeﬂoﬂﬂe‘remen( 3.40. °
: 64%) or thédite compdand.[ er r] - 3533, 3289, - 1700, 1618 and 1577
: Pé;sfl1ez°c358 (M+), 340, 315,297 and 273. 20 PWVMR J[err] TMS: :
20 0.90 ms;m/easprmmnz mmz@) 1. 22,%» em di rret hyI '3.25 (n, 'benzyl ic

met hihe), 5.95 (s 8Hz, ArH). Analy5|§

Calculated for [err]: e ethc ”yl 2%, .80.16; H, 10.57%

25 cis- h wtz-egé?ﬁi * '9?6 i medsoiiaiaieanone
(3.06g (3oé> g.éb m?rﬁe% nRRHBAYI (DR rdhw}dr&furad (H’ﬂ‘ﬂi elthrfég;;wht}e (218- hexyl
-2- Ay Ghg) Mﬁloleﬂdu rifg Eonk Aol Period SThe reattioh eixturé/Was QltecB'EQ Kobrsiomgpeh78itie) . TR

( CHC1 3 )wagbetito %MemmrgmvmmeyMch]due wes acidifed with dilute hydrochlonc .
(me)4Ge mqexgm mth ether. The extract was dried over magnesmm sulfate evaporated and the residue

30 PNR%?W W%ﬁ‘g?p: t?'iap"ye'??ﬂ%?"'g%gﬁgfg RRR R 3. 20

(n, nEGE SomeRg & (dJ =8 Hz. 354g
Analy 'Smsg%.)eﬂébghﬁ%af 8fs,386hd1C, 80..94; H, 11 07% |

35 Foundem H, 10.94% EXAMPLE37 The conpounds ef Exarrpl e34 are
cat al KEDI czl(il gghzdrog&q%tggfb%ordl ng tot h((a procedur)e of I e 36to

i vet p theoing methy
4g10 20 4£(n carbinol methine), 5.13 (s, benzylE:methyl ne), 6.8~ ﬁ?“ﬁil) ae%‘ ﬁn Ar] and @E%ﬁlrpl e§4

40 [err"'js't T 1422 (A 337, 314,226, 206-and 91, EXAMPLE38 ., trans
%@ém{-ﬁéﬁ ( ﬁ ¥i ?L cf rr%r!t hyl heptyl ) - phenyl[ 5- methyl - cycl ohexanone
To a OC sol utgpeny of dinethyl copper lithium(2.47 nmole) in ether-(3 m) -
and hsxeee, térhinal methwl)s1.05ddl d & 7dizdlRwnetbyllas. 56 B (g bqonlle#ndsarfﬂzoimmwb%? (s:4- @8,
(]a-t ﬂ; ;rezﬁfytgﬁpt)ztw?sbhquﬂ3@5837&(6%@“42 one (500 ng, 1:24 50 mmole) in
e reacton, i t;,, Qhynld M nutes ‘and then
pour ed At g)}ﬁ&ﬁ& 5,@ %\';Zovoxy i’ﬁ% )Jg (}300 m ). - The quenched

5
I eact oot ”TJ@%’ btk ché -3 zwafﬁ@- (b dmteuﬁmebiyw Pisen@lf -56hdil cyclbhamasizes e do
et her enig, 0843 mmdleSh@ethaviol (10 whivey add&tsbdinmbecthwinide (160 nada .21 mobele) ater a2dowy er

magnesi piffod Thd redcdoremisitueaweas elfosied th waom {4 reprl terfipSratyge %thhﬁfad#ﬁ'@ gthert . e

co ourﬁgttm;emdlgpbhlorﬁqq Th a ri réire’vf{ por und :
( mme)) 42% preasy %g‘gle:%‘zqggpgi?t?[glayer chromatograpm on e20 cm X 20 cm'x
sili WI ‘ether-penta vield 36 mg (16%) of the trans, trans |somer (Rf
55 Pl\;ﬁg 35 e@rgle ?rj H@rﬂ bﬁt .17, &lcgée gg% er‘pe@o hyl )
1.22 (sc,s n, benzylic methine) .08 (s benzyl | C
met hyl ene) 72 7: 05 ( m Ar H) and EXARBLE42s, Ph). 60
EXAMPLE39 '[4-1,1-Dimethytheptyl)-2- hydroxy- 6(Q

t S403- 1,1-D I-cjs:-5- hy 40
- {;a2| Ohe&%ﬁrgﬁﬁs‘ﬂ\“t et h | he?t M, e c;%;e Wf.ta.y %J ex %&Z%gg cm?hexgl I(896
z)li: de to

) in ed sodium bor h
goe/pt y: | qﬁés.wZedT’foro egﬁ}? § Ebe% ﬁ'f eam uw5 mJ of
o pall g b ﬂé&%&&habﬁhsmtshmnd biated WaeldHnioll.l0B@talliedion  Oone
65 at fDHEHEentaneielBys80 AigREE%Y athdtle cdmpdysk:: ogen upt ake ceased. The reacti @8
m xt ur e wesiBi-11ered through 65 :
IR: {CHC13) 3636, 3390, 1631 and 1592 cm™.’
MS: (mle) 332 (M+), 314, 247 229 and 95
PMR:6TMS _ g : : :
50 - ~ CDC1ms —~ ' o 50
{m, C-5 and terminal methyl) 1.21 (s gem dlmethyl) 2.95(n, benzyhc methlne),382 (n, carbmol methme),
5.62 (s, OH), 6.82 (n, ArH) and 7.12 (d, J = 8 Hz, ArH). .
Analysis: Calculated for C22H3¢0z2: C, 79.46; H, 10. 91%.
Found: C,79.79; H, 10.62%. ' ' .
55 The following compounds were prepared from appropriate reactants in Ilke manner:- 55
cis-3-[4- (1, 1- Dimethyl heptyl) -2- hydroxy phenyl } cis-5- ethyl cyclohexanol (0.74 g, 74%) fromcis -3- [4-
(1,1- dimethyl- heptyl) -2- hydroxy phenyl] -5- ethyl cyclo hexanone (1 00 g,2.30 mmole)
MP: 110%-111°C. ~ :
IR: (CHC13) 3636, 3367, 1631 and 1587 cm™. .
60 PMR:5TMS : -60
CDC1s ' e ' '
0.90 (n, terminal methyls), 1.22 (s, gem dlmethyls) 2.95(n; benzyllc methlne) 385 (n carblnol methlne) 5.59
(s, OH), 6.85 (n, ArH) and 7.10 (d, J = 8 Hz, ArH). . _
Analysis: CalculatedforCzaHaaOz C 7971 H 11 05% : . - o
66 Found: C,79.41;H, 10.71%. ' - - oy : 65



46 B 2° 004 '870 B

46 di atomaceous earth and the filtrate evaporated under reduced pressure.
Crystallization of.the-residue in pentane gave 89 ng (64% of the title
corrpougd MP: .99 -102[err]. Ms:. me 330 (M), 312,273 and 245.

EXAMPLE 40 5 cis- GoB‘foé’%@nEyI oXy
-4-i(;1,1- dinethyl heptyl) phenyl]- trans-. 5-nethylcycl ohexanol and the -
trans, Cessis0mDimetyireptyll S Bidioky Sehyii-icRB- R bropyidytio hdxanbR0 SBAQNAIY) BEM cis-41

(1, 1- di ssthyinfedythepyl) 2higmiohy phebylRBinhiytbpyt svelobdxenche (138 g, (73@0naney, 10. 714
mol e) on MEIB MG (fiohbpantahe)t etrahydrofuran (5 mM) was added sodi um

_bor ohydr i df (¢HClg 3636, 3378, 1698 8l 1R$FAME)  during a one hour period. The reactign
mxture'ivv%% ’$’ . zysﬁéﬁ?’?W'onger at -78[err], 10 warnmed to room 5

t enperature-an ﬁgaporat ed in vacuo. The residue was acidified with dilute .
hydr ochl glob (, @mhi |ﬁ\@dy|e><1tz“za§§add.meth )@bbnrbenﬁhanamhé)a@z(mbm aghirel 2
magnesi uxe, oMy, 6.85(6 Arle)\aAPnesdd, g & sHzArle resi due purified via col um
(?hronalu)grﬁmplhgts Gdclﬂﬁecgotﬁul-@olz iCcz0.99H, 1618%.ed with 30% et her-pentane to yi® d
in order dpuns: 9t7P§$tH29222 77% of the trans, cis isoner and 45.9 rrz% (15%

of ‘'t he CF’ 3-[*{- gln]ey pty -_?_@Yfflfo Is-5-n hexyl cyclo hexanol, after purification on 1
¥5 ME: ilic t eyi tracepkth |
met hyl )5 i% g ?%gﬁqu'gph %v %ex‘géﬁ% :rgnliﬁ O e‘fé @? %gf na

benzy I c mes:lvheph 2(M?f6)3éh Q|5a(|d1299car bi nol nethine), 5.13 (s, benzyl iC
met hyl ene)wmaws (n, A’kH) and 7.1-7.6 (n ArH and Ph). 20 cis trans
MS: (me) 337, 314, 229, 206 and MR rr TI\/IS 25

()met

term nal °1?@t inal methyjs) 2(?!9"“7"‘ I“Ie’c“%?n
car bi ntf ¢ ’?‘rﬁﬂ'ﬁ ‘Hné? h'"eng% s.{rgns isome ghl:? tAH'g}F 0)9 d &WO—D an
6.8-7.7 (n,” Ph- and ArH) . E)g%)@ejf_,ﬁ;, £ biretty, ty,ﬁgn,;,y,lo;pgy 4- (1 1- dinet hyI
heptyi) phenyl]- cis-5- nethylrayake sa &aﬂ @clodagenbhe trans, trans isoner 30
To a - 78C Asoixtutd abirarns £3- Li-lsenBAdxi2-4- (1@ ndinibtbyiyheptsth pHefyll cis 5- ([hetmtdvgld: hdxanl (220 mg, '
phenyl 26 0521 rmeplh)ﬁnd E%P@Ilame%aﬁbwem@z%bo'@‘y ter i raptiBnphibn vas stirertindenene (260

g ure 2ot reton dipiemeseos gac e | o1
The ﬁicﬂ"afgem?etgﬂwé"za sl afe;%w%i:"n SHIR SRS 9?’°°§'ﬁ8“w§§?6 hen

added to q:f,',hehnﬁaé urated sodiumchloride. The ether extract was dried over
magnesgd! M ig:ythdit)3sA sz vap andleetniander reduced. pressure. The resi due wasso
purified wWs (peEpame),3we2deéaye229c hr omat ogr aphy on five 20 cmx 20 cm x 35
0.5 mm si [AMfaGME pl ated el uted vmth 50% et her - pentane to yield 36 ng (16%
of the tran P&las i soner ( ol eum

% e et
et her) fegh A r"'\é %}a E‘rd' 'ty %m%‘f ﬁF)eR' {the
Cis, C'3§ gS f% %qﬁ( u%dsv;er o l§§i HJEeWr ma rophytg FeR%¥rits: 40 %

phenyl C'cf§' t4-(m‘3 DIk thﬁb’éb ABYRHY b henyl] trans-5-methylcyclohexanol (20.0 nfH))56%4) asan oil
-78[ err] fﬁﬁJthS-(zFlbdhiyld)d/%G 1 tiuﬁetﬁﬁlhéptylxhham]h;ahhephgthw cycld- heRardf (95uyig,joheny | |
-5- et hyimalg)e$ an dilexanol (896 , 13 mml e |n rret hanol (30 m) is added
sodi unﬁ%dﬂ'&b‘tﬁ;ﬁg fieraM$:dms) 2692!!"'*80’141'?6?2& 14 394§ °Rt ure was Stir

n, 17- th ve
Lor one (B e ef@g? & ‘f‘.‘g?,aztﬁé AR e
saturate 0§ ggé uct er extp BTN rred over magne
sul fate a;ndogy(a.mrgai, StRUY-hé ad,e;an oil. Crystall | zation 45 from pent ane
i el ds 45 88-3rmy (£ 6 DAkettf hebipkp-2t hyidtoRy @AYID disG5- methyl cyclo hexanol in quantitative yield from 46
45 VP 1%3-31[24€nzyloRy -4({CHGInBthyea18l) 3®99] 4/6-8Imethd eyt dexanet (168 nign0.398mredle) 33 2
(M+) 314\'82@7"@’290%%0%ofﬁmp'e[“érr] 50, CDC13
O (m C5 and term nal nethyl 1), 2.95 (n, benzylic
rérethl ”%3 3.82 (n, carbi nol:m(%:b /%x esa,, cﬁ'%%g}g”ﬁma 82 (n, ArH and 75012

(d, J 8 Followiry th proddBgvk YExampl68) ItHéléblﬂﬁdﬁddéc teluldtedibelbw afe,prepSred Hom bhprddviatd 34
alkoxy -2- cyclo alken -1- ones and 2- brorno -6- {Z-W) phenol benzyl ethers:




Found: C, 79.79; H- 10.62% 55 The follow ng conpounds were prepared from
ap-roprrate reactants in |ike manner: : 55 cis-3-[4- (1,1~
hthylheptyl) -2- hydroxyphenyl ] cis-5- ethyl cycl ohexanol (0. 74 g, 74%
cis -3- [4- (1,1- dinethyl- heptyl) -2- hydroxy phenyl ] -5- ethyl
dshexdﬁbﬁ@MGH’BOQ 2.30 mmle). M. 110 -111[err].. IR [err] 8
36363367163 and 1587 cm I, 60 PVR [err] TVE U
60 0. 90 (n, termnal methyls), 1.22 (s, gemdinmethyls), 2.95 (n, benzylic
nmet hine), 3.85 (n, carbinol nmethine), 5.59 (s, OH), 6.85 In, ArH and 7.10
(d, J =8 Hz, ArH). Analysis: Calculated for C23H3s®2: C, 79..71, H,11.05% 65
Found: C, 79.41; H, 10.71% -
65 47 - I e
GB 2004870 B 47 cis-3-[4-(1, 1-D nethyl heptyl) -2- hydroxyphenyl]-
ci s-5- n-propyl cyclo hexanol. (0.954g, 71 % fromcis-3-[ 4-(1,1- dinethyl
heptyl) -2- hydroxy phenyl]- 5- n- propyl cyclohexanone (1.34g ,3.74.
mole). M: 103-104C (from pentane). IR (CHC13) 3636, 3378, 1626 and 1587

.5 VE: i PNORNNRONN NNONR 3
5 PMR [err] vas &%%%ﬁ%é?%%ﬁ%ﬁ‘gﬁ’héﬁi) 1.22 (s, gem di Tethyl),

2.95 (n, benzylic nethrne) 3.82 (n, carbinol nethine), 5.42 (s, OH), 6.85
(n, ArH) and 7.08 (dQ@eR &%%ogﬂ%9@;9&@®@| &E%@Q%ﬁ%&
C24HA002: C, 79.94; $i° 1T T T 10 Found:

C, 79.88; H 11.22% ci s- 3- [40 (]_m. E)nﬁthyl heptyl) - Z-“hyédr oxy phenyl] -
cis- 5- n- hexyl cyclo hexanol, after purification on-120 g of silica gel
eluted with 50% et her - pentane, a quantitative yield as an oil containing a
trace of the trans, trans .isonmer, cis-3-.[4- (1;1 - dinethylheptyl) -2-

(
hydroxy phenyl] -5- @oleg Iaﬁﬂ@@dbﬁé! R2NQS3PG JARDLK . N15 IR
(CHC13) 3623, 3355, 1&% 2&%&3{8& 22 2%?%?%{{%&?3&?
15 MS: (nie) 402 (M Q 884 &7 emd 29+ G %—% ST TEIEE 96 (n, -
termnal nethyls), 1;@2“ &5 gem di BeCBB)G n, dhenZglig ine), 3.85
(n, carbinol nethi neﬁ%égg 20 (n»d%r' §rinoui",:" .:.rhg..n Zof tﬂ:an‘g;%?tr;‘ans
i somer), 5.58 (bs, OEH:-56°85 (n, AH “and 770%"(d, F= & Hz, AN). * 20
EXAMPLE43 trans-3- [4- (1,1- D nethylheptyl) -2- hygr oxy- phenyl-cis- 5-
met hyl cycl o hexanol A mixture of trans -3- [- 2-bendyloxy 4- (1,1-

di methyl - heptyl) phenyl]-cis 5- nmethyl cyclo hexanel (220 ng, 25 0.521
nmmol e) and 220 ng of 5% pal | adi um on car bon-50% wat er i n net hanol éS m )
was stirred under one® 2;%%%&%&%%F%ﬁﬁ&ﬁﬁ%&1§$ﬁﬁfrﬁeramﬂon
m xture was frlteredfmﬁﬁaﬂdﬁ di at omaceous earéh afd the Filtrate =
evaporated. Crystalli@afx®n of the residue “‘LhuQﬁLRP£QPHk?kh§L, e 91 ny
(53% of the title com pound NP 111 112C 30 .lerr] 3571, 3333 1629
and 1572 cnfierr]. .30 ‘ME:
(mMe) 332 (M+), 314,246 and 229. PNR [err] TMS CDC13 0. 85 (n, term nal

methyl), 1.13 (d, J =7 Hz, G5 nethyl), 1.26 (s, gemdinethyl), 3.55 (n,
benzylic nethine), 35 4.15 (n, carbinol nethine),5.90 (bs, OH ,6.90 (n,
ArH) and 7.20 (d, J =8 Hz, ArH). 35 SranarLy the’foIngﬁng
compounds were prepared in |ike manner from a Qp?gaé@?ga&%ﬁt§g Cis -3-
[ 4- (1, 1- Di met hyl heptyl) -2- - hydroxyphenyl]- trangc F zret hyrc &% hexanol
(20.0 ng, 569% as-an oil frontis -3- [2- benzyl oxy-4- (1,1-d|nethyl heptyl)
phenyl]-trans -5- nmethyl cyclo- hexanol (45 ng, 0.107 - '
| g A L 09229
o FEEEEIZL 2000
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mol e) as an 'oi,l 40 Hi gh resolution Ms: (me) 332.2698

(M+, [err], 314. 2635, 247. 1657 and 229. 1600. 40 trans-3-[4-(1, 1-

Di net hyl heptyl) -2- hydroxyphenyl] trans- 5- nethyl cyclo hexanol (28 ny
quantifative yield) fromtrans -3-[2- benzyloxy -4- (1,1 - dinethyl pt I)
phenyl]” - trans- 5- et hyl cyclo_hexanol (36 ng, 0.0853 mmd¥&3004 8108 th@f'}/

prod,uct as an oil. Rf = 0.35 (silica gel, 50% et her - pent ane). 45 cis-3-14-
(1,1- Dinethyl heptyl) -2 hydroxyphenyl] .cis- 5- methyl cyclo hexanol in
quantitative yiekd froma. 45 cis-3z [2- benzyloxy -4- (l-

di et hyl heptyl) henyg‘ cis--5- met héﬁgcycl o-- hexanol (168 ng, 0.398

ol e)c? I't was géntl %i:'Sto t he proﬁ( e Jaof Exarrpl e 42. E)G_%(YPLE44 3 [2-
Benzyl oxy -4-- (ZW ph | ] 5R[err 289 50 4

hept enones” and cycl ooc&,_pndne gcmcﬁ fedra 4""537' Fol | owi'ng t he

procedure of Exagpl e5 cp[ahe corrpound§Hzm<§Hl) ted bel ow are,,fpﬁy dar ed from
appropriate 3- akoxy ¢,B; cyclo .al kemcn;)cummg and 2: brqrmcs{‘gf (Z- W

ghenol 1%enzyl ethers: nCsHy, GB 2004 @AY BCH, )5 . 4-pyridyl . 10
48 [ERR] [ERR] 3 49 CHs ACHy)s - © . 2pyridyl
GB2004870 B B x Mo (CH,)30 Z 4-pyridyl

W[ERR] 15 Catalytic hydrogenation of the above conpounds accordi ng to the

pr ocedigr ec%lyl@f@@g é?\al?on%?lfhggtf&eé ount® aéeBlaing SR unds

EXAVPL E4&rieépaRdingphefolic cordpolindsP! r?&f?hy ep yﬁ ggb%gd'g%gl‘% rq)(t)h

4- (2 propenyl) cycl ohexanol 20 A s&lameLess of trans-3- [ 2- benzyl oxy 4-

_ (1 - di et hyI hept yI ) ph@ﬁfﬂ-ﬂ-(bv-@mﬂhyl(t@w/}ﬁr bptronyt ) cycl ohexanol 20
W’]tﬁs'éfépfmqﬂyfmwyﬁex?ﬂol hi um | n hexane) in

’1 3 -
ethern%B vy r[ ﬁ 4 thyl, o m#dl e
port i on fa m m ‘?m or 7? |’ gl‘flry‘b Fthl d.t? %xaFl é%%egﬁ» dréq;tup?yé& for
anot her alrrd@-i\f;ﬁano:tﬂaez d’a?@-ﬁ’l‘idr%&ﬂéﬁr%&ﬂfe@va‘é@&ie@ Stlraled amHoMLA LR nd%f(iﬁﬁﬁh)‘é the
chl or i demidifdextrbctedaviti ethBE Thiettiot dx@act whe diiedl O Mbdnsiarh BiRfate ald\&vasdrdted. TIRXT T act -
was dréSexdsidueayas purified wia eaignan dhfontatogranbly @20 p of sdilcaghl eltrﬂaewﬁrﬁso%mhedmtm& yield 25

purlfleoﬁﬁ}m‘%’g iecemreuBdr aphy on 20 g of silica gel eluted. with 50%
et her - pen (% %gi (88% of the title co_rrpoun_d _I\/P o
d 55!

85-91[e E§ ﬁf and 1567 cm 1. Ms: ('n1- e)-=358'=(|\/Hr),
343 3340p|aﬁ67%429 ')3 an Jrg%/%[e rr] TMS . ' ap
30 CDC13082c(m13termnaI nethyl), 1.28 (s, gemdinethyl), 3,02 (n, =~ °
benzyl i cO-§2d0.terminpl rdetiVg, 1(28 (s, g dimptbl), B2 (hi beeylicdndhitie) .23 (lcatbirbi fetBing)y.6-5:0 Ny |
H), 6.812 @%ﬂewimesm —2626-2*). éa(dddl &arﬂzahd\rlzawowuraamd«rm 05 (d, J

Y Vo P 3@% BB 5 5l
E%4i ?gnﬁgﬁgirla Ol;lf fﬁ?ﬁs . g}%{enﬁlz ;lagﬂxyﬁ .C e_ll-:w %{;ﬁ{( ?Qnd’fi

phenyl ] - t mam24=14sec (frmipenriard)y| ) - cycl ohexanol (500 nyg, 1. 12 nm)l e). I\/P 124
- 125C ( f riemcpent 3@me 333311642, {628 &nd 184671, 3333, 1642 1618 and 1580. 40 WMs: (nfe)
358 (M), MUN@@@BMBI,W@%?M 228 8nd 256. _ 40

40 CDC13

0.83 (n, terminal methyl), 1.23 (s, gem dimethyl), 3.70 (n carbmol methine), 4.6-5.1 and 5.2-6.0 (n, vinyl H),
' _ 6.70(d,J = 2Hz, ArH), 6.82 (dd, J =8and 2 Hz, ArH) and 7. 05 (d J 8 Hz, ArH).
Y 45  Analysis: Calculated for C2sHzs0x: 'C, 80. 39 H, 10. 68% 45
Found: C,80.52; H, 10.57%. - R
o EXAMPLE 46
' trans-3- [-(1,1- Dimethyl heptyl) -2- hydroxy-
' © " phenyl]-4- (2- propenyl) cyclohexanone : ' _
50 Toasolution of 3-[4-(1 1- dlmethyl hepty!) -2- hydroxyphenyl]-4- (2- propenyl) cyclo hexanol (2 154, 6 03 50
mmole) (mixture of lsomers) in dlchloromethane {15 ml) was added pyridinium chlorochromate {2.69 g, 12. 1
mmole). The reaction mlxture was stirred for 2-hours at room temperature, diluted with ether, diatomaceous
earth added and the mixture filtered ‘throtigh' magnesiur sulfate. The evaporated filtrate was purified via - .
column chromatography on 200 g of silica gel eluted with 20% ether-pentane to yield 250 mg of crude ttitle -
55 compound. This was further purified via preparative layer chromatography ontwo 20 cm X 20cm X 2mm . .55
silica gel plates eluted twice with 20% ether-pentane to yield 200 mg (9.3%) of the title compound as an oil.
IR: (CHC13) 3571, 3390, 1718, 1650, 1626 and 1577 cm™.
MS: (m/e) 356 (M*), 341, 338, 314, 288, 271, 257, 253 and 229.
~ PMR:6 TMS e
'60 CDC13 c 60
0.79 (n, terminal methyl), 1 22 (s, gem dlmethy|), 4 8-5 2 and 5.4-6. 1 (n, vinyl H), 6. 7 (n, ArH) and 6.82 (d J 8
Hz, AtH). .
Analysis: Calculated for C2¢H3sO2: C, 80.85; H, 10. 18%
Found C,80.92; H, 9.86%.



PMR 6 TMS CDC13 0.83 (n, terminal methyl), 1.23 (s, gemdinethyl), 3.70
carbinol methine), 4.6-5.1 and 5.2-6.0 (n, vinyl H, 6.70 (d, J = 2 Hz,
,-682(dd,J:8and2Hz ArH) and 7.05 (d, J:8Hz‘ArH).45.

%’ﬁ Cal cul ated for Jerr]: C, 80.39; H 10.68% 50 - -
&5/ Fabind: 82848858 1 10.57% EXAVPLE46 trans-3- [4-(1. 1- Di nethyl ~
heptyT) -2- hydroxy- phenyl] -4- (2 propenyl ) cycl ohexanone 50 To a t-
solution of- 3-[4-(i,1- dinethyl he P EZR" hydr oxyphenyl ] - 4- (2- propenyl)
cyclo hexanol (2,159 , £,03 p- a5y 1- GilottyERylRphehyBOTET S) i N
di chi or onet hane (15 m) IS (prupeviAl) - §lohdkamvine ethgbre@etaichr omat e (2. 599, 12. 1
mol e) . AlhiRtufe®fednis BA[ 2T betizylexg -4At1S1- glmethVEtieMrthnvﬂdu&sprmenvlbuﬂ? E? at urge
di | ut%dmgtasmmueﬂmawmuem Oé%mﬂe)ameluam"‘fqﬂ@am’ PRy d' p’g

ol um

t hr oughe nel@pomi ‘s‘iﬁhﬁﬁf@“ ox ,L] 1:2% ‘% g%a rm;p F;,(ﬁ’a o'%
e o

325"”‘5“"%2?.‘35”%;%3“;5;3, bl eva%‘ﬁh Byt e

taﬁwwefdlo etﬁle%orﬁb&ﬁ@-l’ ative |
Iayeﬁ@ﬁr“g A hed eS8 ank \4\537 1cmx ocm x - .55 silica gel plates eMuted *
tw ce wﬂ@g&@f@eﬁdp«gmm&otm&&,@ﬁy&@lm moeaagnc(s; 3% of the title conpound
as an OiAMR:3®S( CHC13) 3571, 3390, 1718, 1650, 1626 and 1577 cn{ err]. Ms: (n1e)

356 (M+ 34§DG‘38 314, 288 271 257,253 d N? E\% *
: . t { s, ethylen 1), 4.6:5. :
o0 Oyf Gl ‘ef o T eomtecepgb @F;dféﬁf;é 0 o ysﬁgqndw w1

Cal Cul ed OI’ H3602 C, 80. 85 H, E)’kﬂwﬂl&% Found: C 80 92 H 9. 86% 50
GB 2 004 870 B trans-3-(2- Benzyloxy -4-(1, 1- dimethylheptyl)-

50 EXAMPLEA7 trans-3-[2- Bewtmyl/bki- bulleny qyc/ohemmh Ihe tyI hen |']
4 (220 prévpistupt gftranscy erhﬂned@emdn(é* be'ar'vwﬁr . .
enzyl enqket (ioql_mgﬂ & &5 loxazrg ur or ac| m was he t ;ﬂl;g:)
ole
o o' |porﬁ$ r%teanerJe@z ol e)

o nhh e
ﬁg)r'i br?de@&do té?i%@ di{uaﬁtﬁ?atu(l ﬁadmjt)emle&ama&umzeﬁie (200 M) was |
heatad alh (EBE1:10118, 1516 andnE18eaW t h a Dean- Starktrap. The reaction: mxtu?%
was cool mask (mrepkea iie.do3, 8753691 368,31%278271and 930di um hydr oxi de (200 nt, et her
(100 m )gﬁﬁ(ﬁsasdﬂé%(e!@ﬁpﬁﬁa)‘e) The organl c extract was washed twi'ce with
200 m ikej ioARgeryyas um
en 'l dhex %neﬁ Jahﬁstﬁrg .§|9‘éé

chl org d@ns roméran ﬂ@ﬂ 1{:@&&; nz )@i{?} rﬁézyl @clgéél(@noae ethfylene 30
quantlt |(g b,pmgge,t etl fe corrpou IR "(CHCL 3) 1656, 1626 and

1587 craqlo.s7 (slllca gel, 33% ether-pentane). : : 10 MB: (mMe)
490 (M), 475,450, 449, 448, 446, 407, WB@9383 and 91 PIVR rr] TVWS CDC13
0. 82 %n By reeans ofdlhe nmanws)ofE@mg@s geﬁfem?{"g%v "'"9 fgmé en I1"1% 38
met hi Fedrepamdgierein Z-Wisas fedhed *19?! 2prape |
H),5.07 (s, benzylic nethylene 681(dJ :2Hz,ArH) 681(de 8and 2
Hz, ArH) and 7.07 15 (d, J = FH). EXAMPLE48 trans-3-[2- -Benzyl oxy
-4-(1, 1- dinethyl heptyl)- phe - butenyl) cycl o hexanone 20 A 40

m xt u40e of trans -3-[2- benzyl oxy. 1,1- dinethyl- heptyl) phenyl]-4-""(2-
but enyl ) cycl ohexanone 20 et hyl’ene Xet a'1 (700 ng, 1.38 mmle), dioxane (20

m ) and 2N hydrochloric acid (20 m) was heat ed at reflux for 1.5 hours.

The reaction nmixture was cool ed, poexamPLEst o i ce water (500 m) and .
extragied with ether (3G63-#(y.r- Dimethehemen) -2 huckayphepud cisashed wi th two 206 ni -
portions of saturated s chethl-piclodexasplapdcis-3 ﬁ[jﬂ fzo&ggcy’nagnem um sul fate and

evapor at e Lo dats ?%%ao?“%?fﬁ Y i R ATBOHL aAF303hg@k | - 25
| R [er I;Sl{» PZ’Z;icdrbon )m € a 1 5'ml) was stirred under one atmosphere of hydrogen until gas %

25 50 uptake ceased. The reaction was fi Itered th rough diatomaceous earth.with ethyl acetate and evaporated. The 50
residue was purified via column chromatography on silica gel eluted (200 g) with 50% ether-hexane to yield,
in order of elution, 758 mg of a mixture of ketones and 820 mg (63%) of the tltle alcohol crystallized from
cyclohexane. The mixture of ketones was further purified via preparatlve Iayer chromatography on five 20
cm X 20 cm X 2 mm silica gel plates eluted four times with dichloromethane to yield 112 mg 7. 2%) ofthe
55 title ketone as an oil. - _ : e o _ o S 55
Title alcoho! : : :
MP: 134°-135°C.
IR: (CHC13) 3623, 3333, 1626 and 1585 cm™'. .
MS: (mle) 332 (M*), 314, 247 and 229. ’ .
g0 PMR:6TMS 60
.. CDC1s. -
0.69(d,J =7Hz,C4 methvl), 0 85 (n, termlnal methyl) 1.26 (s gem dlmethyl), 3. 2 (n, benzyllc methlne) 3. 8
(n, carbinol methine), 5.05 (s, OH) and 6.7-7.1 (n, ArH). o 5 _

Analysis: Calculated for C22H3602: C, 79 .46; H, 10. 92% S .
g5 Found:C,79.40; H, 10.72%. _ . . 65



MS: (me) 460 (M+), 403,375,369, 363, 313,273,271 and 91. Rf: 0.43 (silica
gel, 25% etiher-pentane). In |like manner was prepared: trans-3- [2-

Benzyl oxy -4- (1,1- dinethyl heptyl) phenyl]4- (2- pentenyl) cycl ohexanone
I n quan |tat|\1e yiel d as 30 an-oil fromtrans -3- [2- benzyloxy -4- (1,1 -
di net h; heptyl) phenyl ) - (2- pentenyl) cycl ohexanone etGRRARAEFOID ketsal
(54Q_(rrg 1.04 mole). Rf: 0 o/ (siTica gel, 33% ether-pentane). EXAVPLEAS
By meansrgfielle procedures of Exanples 1,3,4,47-49, conpounds having the
ol | ow ngIH: @HEW) $52838003fB3PdnaRseem 1 Wherein - Z-Wis as defl ned herein and R2'
i s 2- pr ope1sy(mie) p3admy), 315318 2e2vs| 271 f2ys. and pentyl 35 40

[err] PMR: 6 TMS N 40 EXAI\/PLE50 45

ci s-3- 1, 1-COS1ret hy Iheptyl) - 2- hydrox phenyl ]-'cis- 45 5
4- et hyI ° Bt minalmetbiAa8dd. 4 =3 HZ{C44"' thyll 1. %ﬁ mﬁmethvherytsgﬁﬁ)&ﬂ'ArWydr oxy

phenyl] -4- methyl cyclo ? enzyl oxy -4- (1,
1-di met hyl heptyl)- phenyl ?%34(,%2 I?& %(;" ep )p d};e and 391 ng of 5% Pd

Fn car 1on 169 Ye0asIGHoniof. gmbib sifitliod |§05r I am‘&ﬁﬁn ﬁ) HI 6 rakRlraPR8mab. @%@her 690f
hydr ogenmuletiidopigadaniife andi thkre! ot BN @ butyllifigurh Bhekdne)is stiaed dropwis(Gnrh)RlsOIEdh
di at onacef@like @amole) W5t(hb@zm -4ad 4t dimeihﬂhebtﬂmmm -pethox¥ Fie cysBhexes i1cine inna s

g0 InPie Ft BfoP'édve Bytbe agditipn of17%8) %
Cher eq’rgﬂ‘%gqﬁj‘:l"a%ﬁ: o %EW u,? ; W% q%zquv%)?w"ﬁw?te
and 528 B T ALl ﬁ@zﬁ%mﬁm%@,%; The
m xt ure Qitelkcﬁbﬂl@%héﬁaﬁe thidr b ﬁEthsh dva thrbeonB life fidd over mag-

chr omat oggsapisyifaaantievaporafdd @ivietd tRORIMCHm bR ﬁalnladrl?au @mrmpthat.e&oﬁbwne@
fourti neeurifipd Via @IWchnomuﬂameyg dfisiticalgbDataged With28er-pdntanlie 55 titl e ket one
as an &) Reacm!s?fthPPﬁ; Hre@bhis Exqprple butusing tissperppriate R2lRandtherapprag® 63333, 16260
and 1585 y: 4|\léw’ f]-333lkoxy gpgyelo hexan Jzone giframplg31 afigrds papreounds havingpivs

X :7Hz C 4 nethyl), 085(n ‘term nal methyl) 1.26 (s,
3.8 (n, carbinol nethine), 5.05 -

emdinethl 32 n, benzyli
0 s ( 1 'Cal cul at ed for C22H302: - C, . 79A6:25H,

(s, O#5 and 6.7-7.1 (n ~ArH)".
10.92% 65 Found: C, - 79.40: d
_— 52 ' 3623 3§ 82
GB 2 004 879 : . et

A ey r;,:z:é ;@5&%‘?5 Dot B i

EXAMPLE 52 :

5 0. 82 (n term nal net hytIZrBé)rzﬁ&y(ﬂﬂ ﬂdrmetzeglzrﬂfpzt.w%ényvﬂlet hyI )4 1(%6 (ls gem
di net hyl d 6.83 I'l  Ar Biy-dintedVPlckedilh oBenzyl oxy.: --4- -
.d: gt v an )he (;gpr;of Em;gkéa&ybenm- oxyet-ily f-dimpthy yetr/'bph?exé& methoxygfre 10
To a - %ﬂ e isgeagtegyjp ke Grionard RN VEURTHPPANGHIT LRt SHG the 31

tetrahyd tathe ch};fe &Ldn P4 pdéltr%%%paﬁﬂl él:gnolm of
1.2 M n biy ELE‘:E}' r}z{fﬁrp pﬁ%u &35%;% pah eﬁfr%rﬁl(j ﬁ'raerwﬂeﬁ.? EXGple®1 86Y dgbrlopvitedl
217 g (OgfynaRiréherfid Ra: benzyl oxy -. - , 1- di net hyl -heptyl) phenyl)- _
3- net hsxy - 2- cyclohexen -1- ong I250 m of tetrahvdrofuran. The reactsaon
is stirred 30 m nutes |onger at followed by the addition of 179 g
(1.0 nole) of hexanethyl phospa ,’;ﬂ?n?g 78.1 g (0.55 nole) of nethyl

i odi de. Jh&eih RAQIahPR atehs dfinBYYR Ex Ie155a 3 Wnlet 1,1nS CIBrs sy RER LIS €
stirreg one hour and gquenched by%h@)@ﬂﬁ]jggo %‘W %ép? mwg W
reaction is evaporat ed un@nz Hyedm;c-e-dl prome%nw&ptyopn@mve the tetrahydrofu

ran and added to one liter ice 45-dimethylcyclohexanol
The debenzylated compound of Example 52 is reduced W|th sodlum borohydnde accordlng to the proce
& dure of Example 11 to give the title compound.
50 Similarly the remalnmg compounds of Example 52 are reduced to the correspondlng cyclohexanol derlva- 50
tlve : _ : _ . .

- EXAMPLE 54 ;
3-[2 Benzyloxy ~4-(1, 1- dlmethyl heptyl) phenyl]—
' o - 4,5-dimethyl cyclo heptarione :

55 To a -78°C solution of 17 4g{0. 10 mole) of dibromo- methane-and 21.7 g (0. 050 mole) of3 [2 benzyloxy -4- 55
(1,1- dimethyl heptyl) phenyl] -4, 5-dimethyl cyclo hexanone in 100 mt of tetrahydrofuran is added dropwise
over a period of 2 hours a solution of lithium dicyclohexyl-amide (0.10 mole) in 100 ml of tetrahydrofuran.

The reaction is stirred one hour longer at -78°C and quenched by addition of 2 m1{0.11 mole) of water. The

_ reaction is added to 300 mi-ether and 200 ml water. The ether extract is dried over magnesium sulfate and

60 evaporated. The crude product is purified via column chromatography on 500 g of silica gel eluted with . 60
ether-pentane to give pure 3-[2- benzyloxy -4- (1, 1- dlmethylheptyl) phenyl]-1- dlbromomethyl -4,5-
dimethyl cyclo hexanol.

To a -78°C solution of 30.4 g {0.050 mole) of 3-[2- benzyloxy ~4- (1, 1- dimethyl heptyl) phenyl] -1- dibromo
methyl- 4,5-dimethy! cyclo hexanol in 150 ml of tetrahydrofuran is slowly added over a period of 2 hours 47.7
65 ml(0.105 mole) of n-butyl lithium (2.2 M in hexane). The reaction solution is stirred 2 hours longer at-78°C 65



water-one liter ether. The ether extract is washed with three one‘fiter
poy i ons of water, dried over mag- nesiumsul fate and evaporat ed toyield
W)

title conpound in nearly pure form The title conpound i,s purified via
chro _ on 2 kg of silica gel eluted with ether-pentane. 20

tg}on of Eﬁhgg{ﬂaggdure of this Exanple but using the appropriate R®I

and the appropriate 5-[2- 20 benzyl oxy- 4- (Z-W phenyl| -3- alkoxy -2Z2- .-}

cycl o headd@mingtes @110 apfl thew auepthed Byl poafifigintd Socnispioe oSt NhgiiroéHibric Béd. free nul a 25
25 [ er rquengheq '@P%O'R@e’“@“aﬁﬂltwp &501a! paeibnséethérrthésombireeexdrct washe®Rith 259 mret hy !

n- pr opy¥f fsat a ﬁ mt{ygﬁg é agerywmsgmatqa [Qeangtatedi | p residuejs pyyif fig

2 but en ro uted with ether-pentane to yie dthetltlecompou EXAMPLES?2
'm" rzpﬂﬁor er:ﬁgﬁze"mcvc'ﬂgml"j"es dpsoribad brtingrpcony . cyEl o

hexen - lRedOEtlbn bahd &WpBﬁthhes PoQUEBEBY R fPbcelif N BREGmbles §al{d% ALY +orre0xy 4-

(1,1 - chpomtingyBH2-hpdrbml-)- ﬂpwemhy}l}caelohsﬁttaliwy -6- 35 nmethyl -2- cyclohexen -1

one is react ed VI a the Grl gnard r e&¥AMBLESSI t h met hyl magnesi um i odide to

gi ve mheﬂ??’ P Eing @xpangibn Pﬂqeedpleethytthxmmwdwaguet o tipe @

rﬁ}b
pr oced e an '° T‘g@ an t§Huced bythg pypdedyten g
conpou ﬁf He'?m the °°"e§a%ﬂ %‘rll"}g ?‘"8 g'gégec% fhewen RS e 51 and
appropri ate Grl gnard reagents
40 whgrein [err], Z and Ware as
ethyl, n- propyl |-propyl and n .
EXAVPLES3 . "M .45 3[2- Hydrox-y-4- _(1,
1- di met hyl hept yl )phenyl ] - 4 5 di rre‘t hyI cycl ohexanol The debenzyl at ed
conpo%nd of Exanple 52is reduced W|th sodi um borohydrl de .according-to the
proce2 dure of Exanple 11 tg gesompound. 50 Similarly. théo

rq\é y roc Joride Salt Fo

r emai hi ngwgsg%bmgmgde@g,gtmfﬁ it rdg% ftgc&lt,%um%%?imim %t !

'-|n Exanple 51 ‘and R4 |snethyl

cycl oh nd it resalding brédipita riat
hept yl Jn(flliﬁhﬁly’dtﬂerﬂ4|05 di met hyl cycl o' hept anone 55 Toa - solution of 17.4g
( 0. 1@5no$igylartyf thelhvorabmmideratfatemitratenphoBrhaf?, agete®©. obiatercitraty, nplongte  n2aleate, 25
benzy| dyfarate. raalatg, glygolate) phyeqnAtp| 'aq%?aﬁ%l'l’lo‘a“pﬁgﬁ%"fv'ﬂ%s@c'mtﬁﬂmwe'@V@F‘U"ﬁexanone
in 100 b°6“l"etagf?’3l’|’§6°r'?ﬁuran is adt};&é w se over a period of 2 hours a
ke

solution of lithiumdicygl ¥ i d 100 m of

t et r goydr of uran. The reapct,j:,[gg(,b@ @%g,ﬁg&dnggjfgstg%gﬁger ‘at-78[err]+ angg
quenchedrdyo@shtlitivh 611,006 (3214 Mimdidd) ok dis-804-€),1- GimentBtH@ptyl) Bl e dfoRpsishdItydidhedded t o
300 m amblies mipd dicll@Ompthangds added 03629 (114 exmoleskof &8t N-dimethyl agdhopyedinenBathesi um
sul f at gesvient sgiutiop ixslowinadded 0Bfkg @ﬁﬁ@eopﬂ@tﬁye‘vmt @h l"P muoeejmlnf dicklerpmpthane.

i e R "ig;
e) of

10
-4, 5- drhlm%théﬁ'ol aG.MQ AmE X Alum roﬁideuﬁ%@aﬁdp d«! dtQ c£hs
3-[2- |rebasthimétonfébm dtfandi-sthdi yiddstlyd title egmbpound. pheny -1- di brono neth
4, 5- di meRdpjdceraentdfeodign bysiodxide by ddigssinin hpdroxidetin ahyld:veﬁmcedweaﬁoredtmoyasadded
over 44 s8tri od of 2 hours 47.7 65 ni &o 105 nole)ofn-butyl lithium (2.24Min
.hexane)._, il?‘fflgfalée%fé't'? RsAcedyp-iitq reRainiag tome @li'2d?f6’the§h?”c’lﬁﬁ'@f’%{t"e"lag@the"'@t’!“s"""'52 '

B 20 EXAMPLE 58
52 and 10 minutes at O -efstslu-ant dneiy Apeneeriyphegyi ng into 300 nl of ice
col d 48 N hydrochl ori c agtmhexdiorz" Qppbspnerd et aohbsdBiuinSalext ract ed Wit h t wgs 250
m  port i Tre0°@fluretdfi@ 126 giiditd noroels) ofedtassiun ydtideim$ inbad diniethylif@BOmidk isefddegat ur at ed ¥
sodi u m %’hlllmqf #€0g @M emolyv)ef cm%r@rlbkﬂ-mﬂhs'mmﬂt %hWWa d@*@dﬂnorl'h%mlfés i due
ItShp dz%;@o "%lé ;E cge e (s stirre ﬁﬁ ﬁd\Mth g
et Nergy fr (%n te?l il%‘l’%leygéra |sﬁjla h W port ne % um NGgy
3-[2- bs%ﬁ‘Zté/ rl%l/apoéted@ d¥iguePRe Fla\éld e quﬁ ﬁ‘tﬁ&érl 26 milordl €Con-
5 ver t Efthan ahd\Qire@indeEdHe BeHoBthe R EhyaRRpH RFEHMA e kéé&toh WiiGure Bﬁﬁhﬂ@dth.engrpf t he
C onpoundigorhdvecus partcing 8.1k s ifesodiuodydruridsio bthinohsipiies@editathedinfafeodditiohef cor r e-

ether causes crystallization of the product. Recrystallization from ethanol then yields the titie compound.

55 similarly, the remaining compounds described herein are converted to their phosphate ester mono 55
sodium salts and, by replacement of sodlum hydroxrde wnth potassnum hydromde, to their correspondlng
potass|um salts P . e
. EXAMPLE 59 '
One hundred mg of 3-14-(1,1 dlmethylheptyl) -2-hydroxyphenyl] cyclohexanol are mtlmately mlxed and
60 ground with'900 mg of: starch. The mixture is then loaded into telescoplng gelatm capsules such that-each 60
capsule contains 10 mg of drug and 90 mg of starch. : b h
EXAMPLE 60
Atablet base is prepared by blending the ingredients listed below:



spondi ng 3-[2- hydroxy -4-- (Z-W phenyl] cycl oheptanols. EXAMPLE 55 10 The
products of. Exanple 54 are subjected to the ring expansion procedure of :
said Exanpleto give the 10 corresponding 3-[2- benzyloxy -4- (Z-W phenyl] '
cycl oogLanones which are then reduced by the procedures of F{? r@l es 3 and -
4to-the”correspondi ng cycl ooctanol s havi ng theforrrul a_shown A Weﬁ’er ﬁ3

t hexyari abl es are as defined in the Exanpl es:

15 [err] 20 : - EXAWPLES 3‘}.} '
20 Gener al Hydr ochl ori de %Ft For mat i on Exces 'dsr ogen .chloride is ‘passed
into:a solution of the apBP8prE%te conpound S nmula 1 A1 D having.a -

pyridyl_group and the res\Aoreipgstparaiei pit at e §épPa'r‘$at ed and recrystallized -
from an® Syfiiciertraes32-byirwgrt: (2-(e~plganvlmeﬁthml preﬁ,hnercrc(h&ak&)is ble#ded ifo Hid b’aéétx, the
hydr obr oRfeyisle tablgtsicantaining9.1, Pét1e5 1?)¢mgibhnabeqrugacet ate, butyrate, citrate,

mal onat e, éﬁ%‘p eat e co ate, gl uconate, |act ate,

i cyl [ ;é hygrox néaee paapereg hpesiing
Z:l {gya‘f‘tén%%t%ﬁ? Egﬁ lgg Z‘ngce sﬁto(‘?gjjﬁ;pesmpﬁﬁ%?pvwgapg,py 051, 5and10 10

hydr oxyphenyl ] - PREPARATION A .

cycl ohexanol 2' O hem SucCi naﬁae&vtﬂymev/)u:frmm,/pmpmmm/e . 30 To a

[ err] solTawiselptiapfof @om@l rGeﬂMsurkalee&yrataﬂ with SetByl bfotide(whs Qrmuddnamslwhded a

heptyl )g # “‘%fﬁ? ﬁ E%% o] 2 ou& nemﬂheaﬂkﬂcetpmtnemﬁoom dihietfiyl ulfoddehdme | S
re

added 0. 3349 byl Aromidle was cpRfinyiqisiy Subbied thrpugh: '

r esul t anteHQl i W haintsin ab°"°’ '“‘§th .?f%.f?ﬁrbilhéﬁis";@%‘é%%%m tion

anhydr i devateh-2®§Gceldhd Bé resiGiM nm&er%it Fhouriis WRAE fith AP et red for
4 hour § axtradfs eerelwasted tiikeanithBnd ersk watér, &‘:;i\lm sdil;@ f@a’tztrﬁt;QE‘d% g‘g%g% b

added. Svérhegneelamtsulmamﬂx\tamreteds:vetdarzuadﬁs%)anpmdhﬁssérﬁnger and t hen adde@

to 100 m A 00 m d| chl oro nmethane. 35 The dichl oronet hane-extract is
dried ov te at residue is dissolved inb5
m of et ﬁ?ﬁ;ﬁl(@&H h‘% )ig%éz )rﬂ"ﬁg%(ﬁ'}ﬂg)e in ethanol added. = -
Addi ti'#h ods: aide r(waugaeﬁ;ogﬁa@.t al i zat ion. Recrystallization from.. = 25

‘et hanol -etheryields the title conposedardem acement of sodi um hydroxr de by

pot assi um hydroxr de in t heffsomoxprhecy dumethgibropibladebyve pot assi um 40 sal t .

40 By nea §a ctsﬁ'P?P" %?é@db?%mo'??fé {3 M'mﬂgndbﬂﬂmmmomimmm liteeroi N ar e

conver §g trf! Lﬁgolesﬂf jisobutyl nung)mw 33Msglugor[|qhex@@(@acﬂon 30

di net hyl |sm nta ne I’da 1%% |T actl mlxturewasaIowedtowarmtoroomtemperatureand
hou | edb ltlon to a sofution of 170 ml. of concentratad siijfuria

cycl Ohexﬁbﬁmh 0' nfP P 95 ﬂﬁ)@raﬁﬁa £30°EIPTHEY Einfctlird was allowed to warm t6 room tentparal O a

O[err] shumanyg waé théh stind 4h additidrdl 2ASUIsETh o@ﬁm:ﬂ@ia&ﬁﬁd separdidcdink 62 agudoms dﬂLseOf
di met hyl Pxiractediondewithsona titdeaf ethers Tewbmiginedwkgahic PasgwhsIvabKedwith 58S & {vater and

ci s-3- 45 1“'Pfiﬁtqfﬁ?qﬁmhwb'yr'%d@dn\ﬁﬂrnewplhenwa}eaoye\rapdrrewam@lerdrsnsg?(m%)aff 35
di nmet hyI After gas evol ution ceases (~ 10 mi-nut es) 0.932 ¢ (3 14
nmol es) phos- phoro chloridate is slowy added.” The reaction

m xture Ms(stnrerrr 5.0, /1N 16.89BGm! et her- 100" m
wat er . 40TheR: mﬂaedry?gxbﬂgetams %she%q'\r/‘\n/{mmag%gb;ngggpgraﬁegﬁg) of water, dr40ed
over rragné@r 2ﬁ4r(M+) Hoargithif at e and evaporated to a residue. The resi due S

m xed WItFl”I of 5% Iat| num on carbon.and 25 m of ethanol -and stirred
under oné e&fen‘Bsf Rerale ?ﬂ?d?d‘g"ér?af’?ﬁeéh%’(ﬂ“s The reaction mxtureis -

§iltered through di at omaceous. earth, m of 1 N sodi'um hydroxr de 4gn

et hanol sl'owl y added to t,t‘ggmfyyalx;rga(t,q i ,_ _,,g r causes .
crystalli Tas 150M s@itiob bEi ﬁ]ﬁ@éﬂwalmsﬁwwﬁ sbtﬂ@ﬁ hﬁiﬁd %xﬂehﬁml%llsel ds
dhe tit]efd ybaykekides add8il, woitian-wise, 768u2(1msmmg\tﬂ&mpaw SspHesGrh blAtH

her ei ng T*e rosylt e?“t'e'd"aﬁ er'rtené'-i 'F""p‘mﬁt ﬁéﬁéaetltlerﬁ Fm P4 n@ES)saodBmzsak\tpserand,soby

r epl ace AP ‘{PHY ﬁ%@%q IHAdICIXThgecsult mixturseree
corr equp thQacQ oursa room em Jature 90 en'tla ﬁ Eegy;tb hmweg% t|o
- di met hygwkteRitl bne llte?bf lltg 4 t ('l dri and

m%ﬁﬁrldera
60 grou ndagm:stuhn Q.(¥ate BEM @fip(ﬁétéﬂ’ t6 (ield Iﬁlﬁl Uﬂyéﬁllibfa@od oBthislof & sbR 3k g%ehﬁ éj(to remove
tel esc ptrl gpﬁoamhm ox@pisfiliration sndehagolution of stelfilrateGavesapgs. of &l THeBiudé 6iEvat0 Ny 5Bf

drug ancP"g cglumg chypmptogBHOXIVPR K- 6Gilica meatwteq! WIERO% he&anprdemanomdthbqetbhemdl ng
the i ngrzé P °TH’%"(“§‘dsb’é‘P bw. - L _
CDC13

60 975 {bt, J=6Hz, terminal methyl), 1.1 {m, two side-chain methylenes), 1.43 (s, gem dimethyl), 1:60 (m, allyllc 60
methylene), 5.09 (s, benzylic methylene), 5.28 (dt, J=12 ahd 6Hz, vinyl H),570 (dd;J=12 and 1Hz vrnyl H)
6.7-7.5 (m, ArH) and 7.42 (s, PhH).
IR: (CHC13) 1610 and 1587 cm.
MS: m/e 308 (M+), 293, 274, 265 251, 239, 225, 217 and 91.

_'65 Slmllarly, 1-benzyloxy -3- (1, 1-dimethyl oct- 2-enyl) benzene (13.5 g., 70%) was prepared from 15 75 d. .65



53 k) L

G 2 004 870 B 53 Sucrose " 80.3 parts Tapioca starch

2 parts Nhgnesiun1stearate 6.5 parts 5 Sufficient trans

?{drox (2-(5-phenyl pentyloxy))- phenyl] cycl ohexanol is bl ended
%mﬁéﬂbPOV|de tabl ets containing 0.1,0.5,1,5 10-and 25 ng®%f

. EXAMPLE 61 Suspension of 3-[4- (1, 1- dlnethyl heptyr) -2- hydr oxy k}

phenyl ] f drug to

0. 55 oS s e B By el R Sy R TR B % 10

10 g of perisgrMer m . PREPARA TI ONA 2- (3- Bnzyl oxyphenyl) -2-

nmet hyl propi orgdcni | e To a sol ution of 1500 m . of -di net hyl sul f oxi de

sat ur & @HW“E hrwl pigachaip methyl 1-001s. 9gingimethyl el & Benayiiethet methylehe)i5i23 fm.orinyl2 95 5g .
(1.32 1% vy WZ?F&%)}"MWIW‘H)acetom trile in 200 ni. dimethyl

sul f oxi d 52 '§(9r” 29:1"2&fan61 m - of 50% aqueous sodi um hydr oxi de.

Met hyl br;sasn ?1 fcan;ewue pkén L&meedastahe Plabg., sh5a)¥r&ﬁzr(ﬁeé;.wl&npma<,t)ure

duri ngp i-hethosisoraldehyde 255 §.X 1ormdwta et Gliphdh@rphbsphonturbblomitet4013Q0 0813~ 10 &
whi | et hmolkeracti on tenperature was -maintained at-<50[err]. wth ice cooling.
The reac!’MBrﬁT‘MS(ture was added to 2 Ilters of vvater--2 kg ice and the

resul tant i & of e The ined =
o fer s e A e L L L

:pégo g@,a %J, 6 r?agnes iumsul fate and ' -
evaporatm ﬁ,gzyz(whdz;&Zﬁg 15{5}8% of product as an oil. -~~~ 20 PVR 6TM5
CDC13 ' 1. 7@erzgioxyv® i1ty Himethyb2-bitefd) benebd nslar 0it(p7.3 &, 7%V trdm 2-(8-befayldiyphag/l) 7. 45 (s,
PhH) . . | Rmeth@a@b®nalgehyde (1'821@ Odﬁdmmlsmd gthy! erinheny! phexphoViBm broided B510 ¢.1012P2 236, 160
and 920 mole). - 25 ‘PREPARA TION B 2-( 3- Benzyl oxypmeny)
-2- neth MB'r"oEﬁ| nal dehyde To a 15[err]. solution of 325 g. (1.25 nole of
2- (3-be I | A |
ok Aol e TRl BB S, b ol eoBobl BBl
sol ut 280N IR: [CHeexX 268e, 1626cEBet, 16A adOI58RmMpPler at ure i s mai-ntai ned at 15-18[errlas .
- The r eactMSomie2b& M} é51v@§ 183, Ftﬁﬁeew’t owarmto-roomtenperature and 30 was

o T AP LT PAL P %ﬁs‘o\"%‘ﬁ!ﬂnﬁ%ﬁﬁ%&% Tyt on of

<30[ egg ]"fa (éﬂﬁs)'id%%é@éﬁcnm xture was allowed to warmto room tenpera: tyre
and was. Msenn@tzsd(nedzamsﬁdd;r ﬁzgma,hag’hmuagn The orgam c |l ayer was ‘separated
and the am@edIMs phase extracted once with one liter of ether. The. conbined
or anl c haseCBK‘as washed Wlth 500 m . of water and 35 500.m. of saturated

so 3‘5 nn 642 e?mjx ;Esﬁswgﬁreetme)ewwrﬁ‘éa%ﬂ yimdHy 315
g. (9 enz n Oi m S)
(S ”Etmé é nal 4 ))an bﬁg}%ﬂ h(l-;ll(-'l ﬁ&&ﬂ? é%:tgss g| %Tg%%/de) 40
| R: CHQJ,B 1 42 and 161 m err] 259 and 91. -Please

I nsert aim aHchs) l628 endaetbm'< i n ara above, thankyou - PREPARA TION C
1- Benﬁyl (Mp%trﬂe)2?4J!M+)127t§12$5t2ﬁy2552nd$ieptenyI) benzene To a 15[-err] . solutidn
of 1. 50 BYS di msyl sodi um (from sodi um hydride and di nethyl sul foxi de)

2 I h 18
R e S
stir I‘%j 59155]//9 -$31, ﬁb’l ?_Q[:@My]) bﬂﬂ&retapﬂ{bnl%fsggm%)}poa{h (BBLRAdxyPhenyl)- a5

2- ( 3- bepapthomsioploasiydnydeifd. Gy 0RENyhd Hapwipipbasi thebphdaiumasnideds.0y. adskdole). d

(react i o 0@tsiicaneli33% ethecBBfabexahe)l) . The result m xture: was .50 stl rred for

4 hours dterzgiem -S-dtbaimethyt-& dareqy gzeﬂgﬁ? atiyde. 18 )Bom?ieet??zvmp Wt er .
ripherpytRbogRhoN B REMIqe(d 0 9p & ons "

The qgﬁﬁ‘@]‘i‘ 'd’"fpé’éﬁ'f"? fle (GL%e-Sipf Dele
50% e ,;I'mod:cq),pibl ned extract was washed twice with one I|itef®
wat er an g;n,qgmm(wﬁ),g@emh |2§1e§630551 g.aigur at ed sodi um chI ori de and was t hen
dried OVeMR:6 TMS - _ . S o
oo CDC1a ' '
56 0.83 (m, terminal methyl) 1.37 (s, gem dlmethyl) 503 (s, benzyllc methylene),523 (dt J 11 and 7Hz vmyl . BS
H), 5.54 (bd, J=11Hz, vinyl H) and 6.65 - 7.55 (m, ArH).
1-benzyloxy -3- (1, 1- dimethy! -2- undecenyl) benzene as an oil (36 g., 63%) from 2- (3-benzyloxyphenyl) -2-
methyl propionaldehyde (40.0 g., 0.157 mole) and nonyl triphenyl phosphonium bromide (81 1 .g-,0.173
mole)
60  IR: (CHC13) 1613 and 1592 cm™". . L 60
MS:(mle) 364 (M), 349, 321 295, 273, 251 and 91 _ P s ' . . '
PMR:6 TMS _
CDC13 - .
~ 0.87 (m, terminal methyl), 1.38 (s, gem dlmethyl),503 (s benzyllc methylene) 525 (dt J= 12 and 6Hz, vmyl
65 H),5.65 (bd, J=12Hz, vmyIH)and665-76(m,ArH) _ B o R



magnesi um sl fate and evaporated to yield an oil. Crystallization of this

oil is 50%ether-pentane (to renove 55 triphenyl phosphi ne oxi de), -
filtration and evaporation of the filtrate gave 559g. of oil. The crude o'|J
was 55 purified via colum chronat ography on 2 kg. of el el uted

wi th 28% hexane-di chl oronet hane to yield 217 g. (57% of p(%dﬂaqﬁg?%é an %ﬁel
PI\/R\SSTIVS CDC13 60 0.75 (bt, J =6Hz, termnal nethyl), 1.1 (m two

. side-chain nethyl enes), 1.43 (s, gmﬂmmw_)i 1.60 (m allylic 60

met hyl ene), 5.09 (s, benzylic nefthpimcamyrepypiendt , . J=12 and 6Hz, vinyl H),

5.70 (dd, Awﬁ.)ﬂuranﬁﬁial'@?"\md@bfﬂ-@ perByldey7phenyi)e- méthilcisaatB-ahe 460 7 5. oﬂ:‘m . IR
(CHC13) &ﬂ@idju'aﬂcl'calwn 10§vmi- of qtlznokyyas hm@e Fied)forong hauy an PR3, 32813126395025253 2 17
and 91 5 @5”°9 PFF?S%\ d"“ﬂ""béf’l% P%‘R “3109’ "?Ld“d‘f‘ "H ""E?{ﬁadée i‘é‘ﬂe :
(13 > to eaw% rt w g]a.f outr:an | elg:: Xture |ecl
54 (0. 0 to a ﬁmx Suiie ﬁ,ﬁw onQ{hQ bQiBﬁ a’amd

.5 g. hexyl tri phenyl p osp on| um brom de. pro uct
Was an1oo| PMRFH\WmTIVB CDClS 5 0.78.(m. term nal si dechal n met hyl ), 1. 40 (19,

gem di net hyl ) ;COE197 g-. benzyl ether- methyl ene), 523 vinyl . .

5.57 (d,O nt tprryipal mothy) - wmamﬂhxeenasm 2y mmsumhghersadﬁmenol rnanr(mm 1608
and 1582Ar ] l|\/§311an§ ch {Mr); 307,279, 274,265 and 231; 1-benzyl oxy- 3-
(1,1- di '.&Lzzg/pr 1£ "Denzene as an oi | (23.0 g., 919% from - 4g
2- ( 3- benz yi theike ma.lmanwn)v-meazy/o&ﬁrmaébo/%pﬂb&ml.mwﬁleg(ﬂadﬁo.ﬂqao&(omodml e)
and net hibl. )bﬂ-qsﬂnwl/ -3ph nsdrhahyt wiar-Db pofribeleefedibwa ofjtainedashh il havibg tHEwhajcteris-

PMR: 6TMSE€DC13 1. 40 (s, gemdinethyl), 4.90 (dd, J=18 and. 2 Hz vinyl .

" H),4.90 (BMR M and Hz Vi nyl H), 5.05 (s, benzyl-ether 15 rret hyI ene) 6,003

R E]Zprl&n@( %W@%@%ﬁ%'mﬁhv”ﬁé@‘&%w @}% P@%? 183, 161 and 91; o

1- benzyl OMS 234(M+)1219d19ﬁraf7§1)'é4 148130adapy] ) benzene as an oil (37.3 g.

77% from'e-Zr(&’mbmwmbﬂwakwmah)m(127gexabeﬁrorpnmanz¢5>8}r$|ehydiee:(vﬂa ptogenyl) O. 182 -
nol e) ggbenedniaya3.0gr. P.p1@ mple). phoxphoni um brom de (75.0 g., -0.202 20 nole). 25
20 PNR 6 TIRER 33 1.22 (d, J=6Hz, vinyl methyl), 1.41 (s, gemdinethyl),

2005 (Lo BAL R TR LEOE b B o s VB Y b o b A1

e 26§ ch2§§534%3&,161:8§|d1§s35mand 91 1-benzyl oxy-3- (1, 1- di met hyI -3
penteny?) MBEREABEIVES 148M30and 1081 §., 74% from 2-(3-benzyl oxyphenyl) -2-
met hyl pr 86l Gratethelbptd phebd! € agoil (2710 .57 %hindne)-benadoxy 3o (Jy1-dimpthyi et bitgiyds phoni um .

brom de b@een(33.39.0140®lekpl ). 30 IR (CHC13) 1626 and 1600 cnferr]. .
30 MB: éém"@'j‘- 1$ M#) 265 251, 237, 225; 211, 189, 147 and 91. PMR [err] TMB'
CDC13

'35

Y, , 5.00 (s, benzylic

net hyl ene n(( é-!'@. ﬁﬁdﬁefé@ gé(bs HEA@%%@%J, égn(dt J.="11 and 1
Hz, vinyl Mﬂ)maands(wm% és(m anfnbd). . 35

1- Benzy| oy7, +Bimethiiperty/iireret #syph oR¢16 bieBbgin from 1bemviexyes- 4161 dimethiyl-2-p&8ergl) , . 76%)

from 246 Bergena £33(0@x )-pHevple)) - 2- et hgl propi onal dehyde (40.0 g., O. 157 rml e7°

and butyl m(ﬁm{qggas Hssg%dﬁ?_wmo e (69 01.,0.173

PMR: 6 TMS
CDC1s C " : BT
- 45 0.82 (m, methyl), 1.26 (s, gem dimethyl) and 6.5 74(m ArH) : 45
3-(1,1-Dimethyfhexyl) phenol as an oil (18 g., 74%) from 1 benzyloxy -3- (1 1 d|methyl -2 hexenyl)
benzene (35.0 g., 0.119 mole). . .
- IR: {(CHC13) 3650, 3390 and 1626 (broad) cm™.
¢ MS: (m/e) 206 (M*), 191, 177, 163, 149and 135. e -
50 PMR:dTMS - . - . B . 50
0.80 (m, methyl), 1.22 (s, gem dimethyl) and 6.5-7.3 (m, ArH).
3-(1,1-Dimethyinonyl) phenol as an oil (20.6 g., 86%) from 1-| benzyloxy-3 (1 1- dlmethyl 2 nonenyl) )
benzene {34.5 g., 0.103 mole). _ K
55 IR: (CHC13) 3636, 3378 and 1613 (broad) cm-'. 65
MS: (m/e) 248 (M*), 233, 192, 178 and 1.35. SO o Cee - _
PMR: 6 TMS
CDC1s -~ -
0.86 (m, terminal methyl), 1 22 (s. gem dlmethyl) 537 (S OH)and65 73(M ArH) .
" 60 3-f1,1-Dimethyldecyl) pheno! as an oil (21.0 g., 65%)from1 benzyloxy -3- (1,1- d|methyl -2- decenyl) 60
benzene (43.0 g., 0.123 mole). D , . } R
IR: (CHC13) 3636, 3333 and 1613 (broad) cm™.
MS: (m/e) 262 (M*), 247 2086, 191 178 166 155 and 135
PMR:86 TMS - - AT B T T A o T
65 CDC13 _ o o 65



mole). IR (CHCL13) 1623 and 1600 cmi. 40 Ms: (nle) 294 (Mr),”'
279, 265, 251, 255 and 91. . - 40
’ 6TM5 CDC13 0.69 (m termnal nethyl), 1.42 (s, gendinmethyl), 5.09 (s,

' rre%#yl %ne(}B 5.4 (m vinyl H, 577 (d, J=12Hz, vinyl H) and

%7, 2R 45 1-benzyloxy -3- (1,1- dinmethyl -2- noneyl) berPene
as an oil (34.5 g., 75% from 2-(3-benzyl oxyphenyl) - 45 Q
2 rret hy)lfrgggé piﬂg(,geq,r%dleﬁ((sﬂf rg)d'g ylp nﬁé)%bﬁﬁd”npptyl tri phenyl phosphoni um

—Dénéihyrlun ec} norl rohrst ileh%xg-@ (, 1»?d?h(ﬁthyl -2- undecenytl)

et her GERZefd 1864, 0DD gméuebenzy oxy -3- di net hyl -2- decenyl) benzene as
an oil (1A3CKHC1s) 3FBNY279 arditsF-c(n3- benzy| oxy phenyl) -2- ‘et hyl- propional dehyde
(40. 05g. Mh%('g&)mﬁﬂ("'é)mhﬂ@ 6&?9413§r| phenyl phosphonr um bromi de (81.0 g., 05178
50 nol e)~

50 IR . , :

395 s0dBE ‘gg’é‘ggﬁhﬂ%’%@ QQE%&%L”W@@ %%‘"%m'erm nal

met hyio) , 1. 37 (s, gem di meyfayrlomo3-HPdrosphénpN2yhétbyiseeinby| ene) , 5. 23 (dt; J=i1d

and 7Hz, Towiorgy bolutiob o )10 g.50.804ncldd o 2-(3-hyairdpHenyl)-2 impthlylot@neamzbo tl. 6Bcarbod . 55 (M

Ar H). 1ettaemy1ew added q;epvase aoltiantpf 80 g. (2.50 molstafbreprine iemicaf carben tetreciioride ( 36

. aqtlpemmer tsrebéfh d}m )?ZH %}1%'(* Jeadtien mipgyryps HreANGHdtienetp mingesend g.

o 1571 H’t@s ‘8?‘.‘)9|V'e( PRV PR R"Sih br omi de (81.1 g., 0. 173 ol g)
B & 1613 and 1592 cnjerr] - -

60 'VB o(SBULR hormitil rhdvhyh, 0. BASIn3 RbindiSRas2 725 (23dm amm 5 Mhen&ﬁ H1,b.78 (IB/5=63D013

0. 87 ( rand 2+ef Cv6 Add), 7,02 {dhyH2Hz, c;lzma(rc737genr=dmz:reshy-l) 5.03 (s, benzylic

met hyl enB;CH@sEES%QﬁSSanﬂﬂwcaﬁd 6Hz, vinyl 65 H),5.6.5 (hbd, J 12Hz v'i nyl H)

and 62%5M wp%}ms 213, 201, 199, 187 and 185. 20
GB20048 7 ligg mahner, 2- nane W§s prepHed 'RER (?r5)9’¢$'ﬁ!€ﬁ61'"°,ﬁl
m xt urg ,;",J,’l%gfg,‘“ss'(‘ ?ﬁpfﬁ "%[ %‘h:g"é’ﬂaz"fl oxy- phenyl)-2- :

met hyl - ci s- 0gheR- ene and 7: 5 g. of :10% pal | adi um on-carbon in 100 m . of -
et harzslo.ssas, téhnihaDaenal €27 (4, gém dimethipy) 8,50 (b5 OR), B.83 dd ApP arnidEHE AriH] 7.080d, P=2Hz, . 25
hydr og eMH)pnébwrld 8)3lddr"!)r onal 7.5 g. portions of 10% pal | adi um on-car bon
wer e add@dc )e°‘|279® .5 hours of reaction and the reaction

e e i R S L

di at ogﬁanqm ag@ nofan evapor n oil. gfhe

oi | was HENMB Vi a-colum chrorrat ographyon one kg. of silica gel

elutedwi th SQ%hexane di chl oromet-hanet oyirel d 105g. (78% of product as an

o| . 1. 679]\4%7Hz,ﬁkﬁnal methyl), 1.23 (s, gem dimethyl), 1.56 (q, J=7Hz, methylene), 5.2 (bs, OH}, 6.84 (dd,
1138616 ) rm na 1 1 9 (m nethylenes), 1.29 (s, gem

d| met ‘Cﬂc % ‘,\I% %@ 4 (m ArH). IR (CHCL 3).3571, “3311

and 159 %gl )from 2-{3-hydroxyphenyl-2-

15 In t,J;th de t‘é‘né(ﬁﬂﬂ@ron -dr met yI octy phen was prepared 1n 82%(7 8
g.)yiel ddmmoTi#a8. 0 g. (0. 0406 nol . )" of 1-benzyloxy -3- (1,1-dinethyl

-oct -48-enyl ) chehzene. It was obtained as an oil having the characteris40
tics: m(m tér qa mem)ﬁ; 2% (s, gem dlmﬂh@b@:ig(bs, OH), 6.75 (dd, J=8 and 2Hz, ArH), 6.98 (d; J=2Hz,

20 0.8@ gggl %s 127(5 gem di nmet hyl ), 525(bs OH) and
6.6-7.4 256 (I 3321?5(71]19933731&@63’ and 1527-1. |

45 2-(4 bromo 3- hydroxyphenyl) -2- methylhexane asan 0l| (22 8g., 100%) from 2—(3—hydroxypheny|) -2- ‘45
methylhexane (16.0 g., 0.0833 mole).’ - i .
IR: {CHC13) 3610, 3333 and 1600 cm™. '
MS: {m/e) 272 and 270 (M*), 215, 213, 187 (s, gem drmethyl), 5 35 (broad OH) 6.84 (dd J—8 and 2Hz ArH)
~7.09(d, J=2Hz, ArH) and 7.42 (d, J=8Hz, ArH).
80  2-(4-bromo -3- hydroxy phenyl)-2- methylheptane as an oil (quantrtatuve) from 2- (3 hydroxyphenyl) 2 50
methylheptane (20.0 g., 0.971 mole).
IR: (CHC13) 3584, 3333 and 1600 cm'.
MS: (m/e) 286 and 284 (M*), 215, 213, 187-and 185.
PMR: 6 TMS S
65 CDC1s3 ' 55
0.87 (m, terminal methyl), 1.30 (s, gem dlmethyl) 5.49 (bs, OH) 6 83 (dd, J=8 and 2Hz, ArH) 7. 07 (d J=2Hgz,
ArH) and 7.42 (d, J=8Hz, ArH).
2-{4-bromo-3- hydroxy phenyl) -2- methyldecane as an oil (23.2 g 85%) from 2- (3-hydroxy phenyl 2
methyldecane (20.6 g., 0.0831 mole). : '
60 IR:(CHC13)3571,3333 and 1661.cm™. - - R . : o .60
MS: (m/e) 328 and 326 (M*), 313, 311, 215 and 213. B e
PMR: 6 TMS
CDC1s ' ' '
0.82 (m, terminal methyl), 1.30 (s, gem drmethyl), 5. 49 (s, OH), 6. 82 (dd J=8 and 2Hz ArH) 7. 07 (d J= 2Hz
65 ArH) and 7.41 (d, J=8Hz, ArH). 65




M. nle234 (Mr), 219,191,178, 164, 149, 135 and 121; 3-(1, '1-di methyl propyl)
phenol as an oilf (1 1.7 g., 78% from1 -benzyloxy-3- (1,1 - dinethyl-

propenyl) 25 benzene (23.0 g., 0.0912 nole). 25 PMR 6TMS CDC13 0.67 (t,
J =7Hz, _ternminal nethyl), 1.23 (s gem dinethyl), 1.58 (q, J =7Hz, _.
met hyl &he), 6.03 (s, OH) and 6.6-7.4 (m AH. 30 IR (CHCIG§20048708 57

3534,3300, 1613 and 1587 cm". 'q, 3.0 : In '['yh

30 M. 1 @8t A5 AU} e R WAL RRERGL 28 an
oil (21. &t@lhenwwﬁ%’%&w I"oxy -an-a ° ?u%‘lt' ﬂr*’ g bute +‘))
benzene ( 3/.(CGHEY3)357, 3B3Dand6a8) brodahrn. [err] TlVlS 35 CDC13

-35 0.85 (Nﬁ (m/elwmwlr@/l"h?ﬁ)ﬂ& 18Bardd85.gem di nethyl ), 5.42 (bs, -OH) and
6. 5- 7. 35 ( rAMRA S IR (CHClS) 3623 3448 and 1613 cm'. MS. me 178 (M+)

163, 135, n.oil (16 g., /()
from - buge ‘"E*e i )22 el B e PO e B 98 g e
0. 111 nol Q)M-bromo-a-hydroxyphenyl} -2- methyldodecane as an oil (22 0 lg/B 81%() rl}qoré\)z-(B-hydroxmlSenyl) -2~ 40

FR: Cl-rb?]:ib)hy%%arﬂﬁﬂmglﬁﬁrmhﬁih’ﬁ and 1605 cm 135 apgl
108. PMR é 13)1!5«8 BBL1W34%1 1GIBM(m nethyl), 1.26 (s, gemdinethyl) and

6.5 -7. 4 ( 6and354(M+).340 338,215and 213. - " 45 3- (1, 1-Di net hyl-hexyl ). -
phenol E ., 74% from 1-benzyloxy -3 (1, 1- dinethyl .-2-6
hexenyl )
(broaé;%a?ﬁ%,,,ﬁl@rd Z'Ez*‘l" i i e b G %Ell# e 18
T™MS PREPARATIONF '
50 CHC13 0.80 (m rret hy| ) 2-(338e8Aoks-4- kyema glienBt-Rynethybdsthn . 5- 7 3 (m Ar H)
3-(1,1-Di rﬁ?la I’Cnil &57§@°'alpfe¢tliss Q()'v@'ldglMOBGW/Q)fN N-dimethylfemmyridewas 3-

(o)

5 ) ]
gé?)é 32?7 ctan eraQS E tﬁ@;f f gn@n%& {re ctlonlga?-r%erature< 15°Cm‘é‘§’(2;xc¥|gg?:zct$ﬁ:g‘ er rye

’ ion o 0.57 f ben:

55 Ms: mz{l]lelf r%%lde Ji%i &fi&énw?rmgd 1 (m
term naI rﬁii&&d%}ﬂn);er lﬂw&%uér&hetﬂﬁ%&ﬁdﬁ%hﬂr&oﬁo’émﬁ%r e&ﬂ% ix
ArH). @9timgs lih 500 ij. nizthey. Mhkeopmbineédxena vagasashs taick w(th?dne@te@po,rhcﬁEﬁf)Nafdi'&m 1 28
- benzyl 02909 opetlitey of sawrarmsnwm chiloridgedriechgMel) masﬁlesubemfeh @nd e¥8naBateyl tp a Quahi@3-

mol e) fhe?ﬂ%lﬂ%—:%s and 1613 (broad) cm'. M5 (me) 262 (M),

247, 206 155 6 155 and 135. PMR [err] TMS 65 - CDC13

65 - @085(bt term me?h Q% 2&)7(91 ffeth lenes), 1.22 (s, gem dimethyl 517(s enzyli h le e)an 0

- 56 0.88 Gm76t(telbmuﬁ@|ets[¥ﬂﬂhb{d BhH). 1 1.23 (s, gemgdl met h‘)’/ C? %ygmiet‘y(' %\ H}
3-(1, 1- Dllml-lmlalGMeanlsysqnh‘enol as an oil (21 g 7% from 1-benzyl oxy - 3-

(1,1 - di M5ya 390,388 (Mﬁué@eﬂil 1354, B2r1306,963 4r@@1.g 353%@32' gewlﬁ h&e};{&]s
ey enl 2-m wa p i 0 XY
252%327% é‘?‘lﬁe nyl) ii-moqpri onane (8. g%glﬂ 0 7@:1’6@ ) s%gl?mtydr?:ie (0.744 g. % 031 mol. ;End benzyl :35
u:le g.,0.031 mol.) as an oil.
PMR: 6 TMS
‘CDC13

0.87 (terminal methyl), 1.23 (s, gem dimethyl), 5. 18 (s, benzyl ether methylene), 6 8 (dd, J=8and 2Hz, ArH),

40 6.97 {d, J=2Hz, ArH) and 7.43 {m, ArH and PhH). - 40

IR: (CHC13) 1600 and 1575 cm.
MS: m/e 404, 402 (M+), 305, 303, 91;
2-(3-benzyloxy -4- bromophenyl) -2- methylpropane (465¢g., 88%) from 2- (4—bromo-3- hydroxyphenyl) -2-
_ methyl propane (38.0 g.,.0.166 mole). . _
o 45 MP: 52°-564°C. {from pentane) : o 45
PMR: 6 TMS o
"~ CDC13 '
. 1.25 (s, t-butyl), 5.18 (s, benzyl ether methylene), 7-7. 0 (m, two ArH) and 7 2- 7.6 (m, one ArH and PhH).
b . IR: (CHC13) 1600 and 1585 cm". _ _ -
50 MS: m/e 320, 318 (M*), 305; 303, 239 and 223; h 50
2-{3-benzyloxy -4- bromophenyl) -2- methylbutane as an oil (24 9 g 99%) 2 (4-bromo-3-hyd roxyphenyl)- :
2-methylbutane (17.3 g., 0.0777 mole).
IR: (CHC13) 1600 and 1585 cm™,
MS: m/e 334, 332 (M), 319, 317 309, 303, 253, 223 and 91; '
56 2-(3-benzyloxy -4- bromophenyl) -2- methyipentane as an oil (34.3 g. 99%) from 2-(4-bromo-3- hydroxy- 55
phenyl) -2- methyl pentane (25.7 g., 0. 100 mole)
PMR: 6 TMS
CDC1s
0.80 (m, terminal methyl), 1.23 (s, gem dimethyl), 5.12 (s, benzyl ether methylene, 6.6-6.9 (m, two ArH) and
60 7.1-7.5 {m, ArH and PhH). 60
IR: (CHC13)} 1610 and 1595 cm-.
MS: m/e 348, 346 (M), 333, 331, 305, 303, and 91.
2-{3-benzyloxy -4- bromophenyl) -2- methylhexane as an oil (30 g., 98%) from 2-(4-bromo -3- hydroxy
phenyl)- 2- methylhexane (22.7 g., 0.0831 mole)
"85 IR:(CHC13) 1605 and 1592 cm. 65



CDC13 0.87 (m terminal nmethyl), -1.22 (s, gemdinethyl), 5.1 "(br'o:ad, OH)
6.5-7.3(m ArH). PREPARA TION E 10 : ;

Br ono- 3- hydr oxyphenyl ) -2- et hyl octane . 10 To a
solution of 110 g. (0.50 nole) of 2- (3- hydroxyphenyl) 2- .

o{hiA%ct afB20M T8 m . of carbon tetrachl oride was added dropwise a 8

solution of 80 g. (0.50 nole) of bromine in 90 m . of carbon tetrachTorld\eJ

(react i ofsi(RiEPSEahdH6s (M3 AbSdnbes. W t h cooling). The reaction m xturewas

stirred mm:adehst i onal. 15 m nutes and was then evapor at ed to y| eld 150 g.

(100% of presQtt as an oil. 15 PMR 6 TMS-

15 CD%:I’JSG)":S S’lmﬂl methylia]. ‘r?e($ g?mFWFh)!') §-18(s1begzyfi Wﬂhﬂﬂqyﬁ %éﬁ )m: AIH)Em 115;7. ﬁgem

di et hen 7.02 (d% J

=2Hz, GoPfp gﬁa, 9 Eg,szég’sa%"ﬁ"?ﬁuﬂ’"t?'éﬁ’fmgégg"?g’o%“"&ﬁ%" 1585
cml. 2 201, 199, 187and185

20 In |IMS (mmm@mda’:h(w-)bos)mﬁsbwjzrmxyphenyl) 2- et hyl nonane was prepar ed

in 82% (MEmsgMs yield as an oil from7.8 g. (0.033 nol.) of 2-(3-hydroxy W

phenyl) - 2-n®PB%l nonane: PMR [err] TMS CDC13 25:0.86 (m termnal ‘nethyl),

1.27 (5080 ﬁ?fm"}?b'!'ﬁw)ﬂ -1s. gem dethy 12‘563989"‘('66"\"@6&86501&85(m—léf"“ A1py-8 7. 08

H an h) =
gg87J —%bem% gl % ofyiobate ook e d bl SRl o0

omtc c mm\up 1 - 2- rret hyl but ane as an oil (12.7 g., 98% f'? om
2 (3 hydmexmalsyhc)msﬂmm pex higfddiane (9.50 g., 0.0579 nol e) _
30 PMR TMIRrﬁ]TMSI\/B CDC13 0.67 (t, J=7Hz, term nal net hyI) 1. 23(s gem

?:Qnefzgrolré r%é%yggmﬂﬂ%% (ig%% Qé}?ﬁ.yﬁ g-;g(szkéwryﬁc it &:58 (m, Arl-Q Shis. 25'6% 6'%0 20 35

35 M5 i@ 22 e opnértd 22%Zm%¥5d£$%sa}§7mﬂ‘m oL 8%%) from2- |

2- (4- brggry FolyPRERYB Dirhdthylkend Bl g g Ba@s an oil. (29.9 g., 99% from
2- ( 3- hy dmocrptiesys and 158reinity | pent ane (21.0.g., O. 118 nmol. e) PMR: . [err]Tl\/B 40
CDC1l25 MS: (mle) 432 and 430 (M*),305,303,215and 213. - L ... 25

40 0.83 [ME: "tTé"rsm nal “methyl), 1.22(s, gem di net hyI) 5 42 (bs -'0-1) 6. 75 (dd,

Dorr a%%PEHZt ﬁ:‘gﬁ%g& (g %i’gél@ea\gﬁ P 1@‘[\/@enzypgm;h€fene{ 8773 T AGH) ol ‘}_9-7 6 R

[err] “and

n e25g, 25 bEbhophdnyl) 21 Betbiddodb&Pe 30BN 1383, 100%) from 2-(4—bromo-3- hydroxy -30
2-(4- brmamfl)Sz- Qioy¢ehae(94.0)g. -0d620medid)y | hexane as an oil - (22..8 g.,100% . from
2- ( 3- hy diRoleWphE1608 and1582cmAd5 et hyl hexane (16.0 g., 0.0833 . nmolte). 1R [err]
3610, 333M5dm)m@m%wh3&®0d€?ﬁ e) 272 and 270 (M), 215,213,187 (s, gem

di net yl SR8 M (broad, OH), 6.84 (dd, J=8 and 2Hz, ArH), 7.09 d, J= =2Hg,

ArH) 3 e?m"tg 1me1:ﬁﬁf"¥21 LD, iRy 218 éfﬁr%gﬂlﬂpmetﬁwenwéif Qéé(ﬁhRWLr)deszs

nmet hyl h(gp HRd AF. an of | quantltatlve - ( 3- hydr oxyphenyl') - 50
net hyl heprieabmpduaBs tbulated HRlo@ Ale prapla@) accbiding fothe droé&&&ds a3 B@Barativds A-EHEmCcm 1. ME:

(m e) 2dpropriale 2&fanfshi-) , 215, 213, 187 and 185. PVR 6 TMS 55 . - CDC13
55 0.87 (m termnal nethyl), 1.30 gemdinmethyl), 5.49 (bs,  OH),: 6.83
(dd, .J=8 and 2Hz, ArH), 7.07 (da,r\@ii , ArH) and 7.42 (d, J =8Hz, ArH).
2- (4- br ono- 3- hydroxyphenyl) -2-. Ryl decane as an oil (23 249, 85% from
2- (3- hydroxy phenyl -2- net hyl decane (20.6 %v ‘0. 0831" rml e)
z
- l L
C(CH3)2(CH2)4 .CGHS
. C{CH3)2(CH1)a 4-pyridyl . _
C(CH;);(CH,)3 2pyridyl -
C(CH3)2(CH2)10 C6H5 )
CH(CH3)(CH;)a CeHs
CH(C,Hs}{CH, ), ' 4-CiCgH,
CH(C, Hs){CH3)4 4-FCgH,
(CH,)s o H
{CHg)1: o H
(CHz)y s H
(CHj )4 " CgHg

{CHj)s H



60 |R (CHCI3) 3571,3333 and 1661 cm 1.

60 Ms: (m/e) 328 and 326 (M, 313,311,215 and 213. PMR 6TMS CDC13 0.82 (m
termnal nmethyl), 1.30 «(s, gemdinethyl), 5.49 (s, OH), 6.82 (dd, J=8 and

ggz Ar5§7g) 7.07 (d, J—2Hz, 65 ArH) and 7.41 (d, J =8Hz, ArIH)G320.0487Q-_B 59..

GB2Q0A870 B 57 2-(4-brono-3- hydroxyphenyl) -2- methyl undecane as an

oi | ~(quantitative) from 2-(3-hydroxyphgpytong2- nethyl hendecane (21.0 g.,
0.0802 nole). IR (CHC13) 3571, 3Brypidelbdlhbpbbiopad) cm 1. M5 (me) 342

and 340 ( Ma0°darnt B7 §.842.50mdolds3bf potassidrMdadéilB3s mi. of N,N- dimethyl formamide was

5 CDC13_ Glogty a(iﬁqd atselrlmnrvaT 22mat3h? rr;glesnof 2Profroresereinel dihaesiiiahtmixtbrefls {tined fodH) |
6. 74 dfﬂ 30 minutes ang ofeanzvl‘m"z#&wasmo vaaq*ﬂq Theseactoamvsufsmzs 5

Ve orsy wg%tﬂwae %

e ra 1
% from g‘%‘ﬁﬁ rma neslu t%z elvap ra % ).
10 IR (emaanaaazfassazmam ﬁ% ,.:% s ﬁ?ﬁ% y,

340; 3389 :Bicﬁncamdn&a:ﬂlssﬁ‘ms%)efsl}eﬁ%x{(@m mdﬁ\eﬂo|92 m term na 11®@9
(s, gemdi ky‘(lflxy 2-GodgpKepe/; OH), 6.81 (dd, J =8 and 2Hz, ArH), 7. 06 (d J
=2Hz, 15 PMFH? ﬁd 7.41 (d, J =8Hz, ArH). PREPARA TI ONF 2 (3- Benzyl oxy -4-

Gy h 0] I

of pot Sgéﬁﬁmfgaﬁﬁ% P EHER 4% fearrer il A e S0 oypr
a 45 m nutig; (B¥d15)36212828 2 hé1bafdmedd: em50 g. (0.5 mol e) of 2-(4-brono-3- hydroxy

phenyl) - VIS4 289) 278 (M5, GseDtzanesti N 400 m . of . N, N-di met hyl f orfmani de -

(reacti on dBenpyéxpidurembpliebblerr] . ). - The. reaction m xture was Stirred 15.
m nut e Icﬂﬂj’er”&fster which a solution of 98.3g. (0.575 nole) of benzyl

b om 08 ot ey a2 PR G o e et ™

quenched " hy. @aErk)abaNs6R 1603khd BBSHPT | ce water. The quenched mixture was
extracted manlai%oImsTW)Wdtsht 500 ml . of. ether.. The conbined extract was

washed?®wi.ce with one liter porti onRREGARAKONH and: 25 aonce with one 25
liter of sat urat ed sodi @rﬁecmoarﬂd%ﬁpdmvé@ntxwwl é’s'vzafm sul fate and

evapor at ?“ %FF "‘"["?"t?é“? %E jgg%ﬂﬂrl(’:g:m‘%gﬁf 2 'E ol
CDC13 30 ﬁ E gem
0 d fo 200
di met hygb )and &rhmerbl‘ﬁgg d.&ﬁ}?&%ﬂﬁ;@ |th rti ns% \g ri'gb‘l:\;et p et S30
ArH and esnuhﬁulf 4t6did 9 poﬂa 2o anioil. T3n53|51vé‘sfi5hr]f ed M@collfh 4400°g. of

375, 373, 3tida g’iﬁé{qtaﬂﬁth%&emanb ﬁibthylne(cﬁlobm yield %29 g.482%) bttlim:lepihaﬁ Ipl’odu@ as ameilhy| -

nonane vvasP @PpMPed in 95%(10 4 g.) yield from 2- (3 hydroxy 35 4- brono

ghgg)ll.l %’r%ﬂ% ;E;%i'é %?ﬁ%‘jezs %‘ﬂ@dg]%huén nes)) 6 6 zﬁmhalg %%hglelzfz?gg 35

PMR. 6TNG 332 (%8 5Em

benzyl et hgf(cmt,)hyénne) (dd, J=8 and 2Hz, ArH), 40 6 97 (d,” J =2Hz,
ArH) and ‘Msk32¢ 134, (M*HZMB .40
IR [efP] mswowndcmgndgn{eemi]arlv marq#remz!lMmeﬂatqvnesyla@95389@8-\1\91 40

2- (3-benzyl oxy -4- bronophenyl) -2- /\r@hyl propane (46.5-g., 88%- from
2- (4-brono- 3- hydro_xyphenyl) -2- @
Co . . L o—(alk

alky) o W T
Y = - . . {CHalg = L &FCgH,
: S (CH;)s ' T GgHs
(CHa)so 4-CICgH,
CH(CH3)(CH,)s : CeHs
CH(CH3)CH, : 4-FCgH,
C(CHg)g(CHg)a ' ' C5H5
CH;CH(CH3)CH, : CsHs
CH(CH3){CHs )0 H
C(CH3)2(CH,)s H
C{CH3)3(CH,)4 H
(CH1)13 D H
(CH3 )43 o C¢Hs -
CH{(CH5 ){CH, )¢ 4-FC4H,
C(CH3 )g (CHg ) 10 4-FC¢H,
(CH;);3 K CeHs

CH(CyHs){CHz)5 * - o 4-CICgH,



met hyl propane (38.0 g.,.0.166 nole). 45 MP: 52-54C. (from pent anhe)

PVR [err] TM5 CDC13 1. 25 (s, t-butyl), 5.18 (s, benzyl ether nethylene),

7.0 (m twg ArH) and 7.2-7.6 (m oneArH and PhH). IR (CHC1L 3) 1600 and
ﬁ?&f’ ’\gb me 320,318 (M), 305, 303,239 and 223; -

6?3 beSPIOBKRO £ _bronophenyl) -2- nethyl butane as an oil (24.9 g. §999%

2- (4-brono- 3- hydroxyphenyl) 2 met hyl butane (17.3 §., 0.0777 nole) IR Q

(CHC13) 1600 and 1585 cm e 334,332 (M), 319,317, 309, 303, 253, 223%
and 91; 55 2-(3-benzyl o>5 H, ,“qap%;henyl) H 2- nethyl pentane as an oil .
(34.3 g., -99% from2-( gq r-oxy-  c¢.B5 phenyl) -2- .nethyl pentane

(25.7_g., O. 100 nole): PNB-lzJEerr] TI\/B 0.80 (Hm termnal methyl), 1.23 (s,
gem dP et hyl ), 5.12 (s, t@elm-yb(cﬁi)her rret hy| drpgridvb. 6-6.9 (m- two- ArH) ‘andl 60

7.1-7.5 (m ArH and PhH) (CHz)z "~~~ 7 4-pyridyl

60 IR (CHC13) 1610 and 33,‘917'21)3 IVB n1e %22%” 216 ‘(M+), 333,331, 305, 303,
and 91. 2-(3-benzyl oxy - srom)phenyl) -.2- ; Ihexane as an oil (30 g.,
989 tbrom 2-(4-brono - 3- ggenyl) -4pqﬁ.§¢nyl hexane (22 7. g - 0_3. R831
nole). 65 IR (CHCL13) 1605 and 1592cm 1. _ .

65 58 GB 2 004 870 B
58 MB: (n1e) 363. and 361 (|v|+) 30@"%%@3" PI\/R [err] TI\/B CDC13 o 78 (m

ter m,gal )7 21;53 g- resorci Io b
P R T e T 6y
Imm& ,amreasasa&néal dam h IRé rlov.ee)_z
br om) E‘pembe,g;lnwem qa’&erryé argar&phmmywmm\mﬂﬂm(ea&o&lg»omoﬁhdaﬁ%r,dmlde)er g R
Jzi mab6 &k naswifaté B8R vanufateditd an dvghe@mwsaram&fmmht&hbhédwnmo B0&iIBOGI215 and
213 (Plutquiypith 2% efhgmpsntane to yield 80 g of oil. The chromatographed oil was crystallized from pentane at 20

10 0. sd’%@w °r$a‘F°"ﬁ’é’t'ﬂ'§F'“Je°£mE@r("§ME;éﬁﬁ§|%et hyl),5.12 (s, benzylic

met hyl en Trchiiode) S db f BG4
( br onopiyg yEH), 6: g"%c fi&lmer :agﬁfp:ddmﬁ?é quan tarﬁlg% Ze?rom }% %om) -3-
hydr 8%y RECRORNBYSand 2590 6Rt.NY | decane (23.2 g.,0. 0712 rml e) 25

15 | R (Ma5i04/8370180B6AAM N585 cm' . Ms: (me) 418 and 416 (IVH) 305, 303, 215
and 213. ATPWR?S ‘["eH? g fpCai®r®2: 20 0.91 (m terminal nethyl), 1. 26 (s, gem
di net hylﬁ TQ“(‘ "ﬂeaﬁzyllc et hyl ene), '6.7-7.0 (m ArH) and 7.25:-7.65 20
(m Aﬁng‘é f ZBr(;\@enzyl oxy -4- . bromophenyl) -2- nethyl undegane ag, an
oil (40 from 2- (4- bropresagaAyBNOXyphenyl) - 2-net.hyl hendecane
(27.3 Qr(-?-ll/ﬂth]:ﬂ.ﬁhéﬁ?bQ)phebﬁpel(tﬁhicj.?:) 1605 and--1587 -cnjerr] 25 .M5: .(me) 432
and 430 A sdijtion 0% r@0cbrébibermzrrd (R11733.) in ether (234 ml.) is added dropwise over a 2- hour perlod to a 25
PVR: [grrp uxivsnmg r@gwmﬂ 3%Qa)r'vr?thﬁl(78ﬁﬁﬁ Pﬁl)aacﬂgn leA:tU(ess re@tem@ Famingtes) |

I f3'me hey }is add 3
( S r}ﬂt.ilr(:’(zeate ?qltﬁﬁg 1.5 hou ITone reet@lgj: is guen Y add|t|0|:(| of:§tu Pﬁd :&momum chrl‘gn 5

(234 ml.), the ether layer is separated and the aqueous phase extracted with ether (3 X 200 ml.). The -
combined ether extracts are dried over magnesium sulfate and concentrated under vacuum to yield an oil.
The oil is hydrogenated in a mixture containing ethanol (300 ml.), concentrated hydrochloric acid (2 mi.) and
40 gy palladium-on-carbon (5 g.). The catalyst is filtered off and the ethanol removed under vacuum. The . 40
residue is distilled under vacuum to give the title product.
PREPARATION K
2-(3-Hydroxyphenyl)-5-phenyipentane
A mixture of 2-(3-methoxyphenyl) -5- phenyl- pentane (18.4 g.) and pyridine hydrochloride (94 g.) under
45 nitrogen is heated to 190°C. for 2 hours with vigorous stirring. The reaction mixture is cooled, dissolved in 6N 45
hydrochloric acid (200 ml.) and diluted with water to 600 ml. The aqueous solution is extracted with ethyl
acetate (4 x 100 ml.), the ethyl acetate extracts dried over sodium sulfate and concentrated under vacuumto
vield the crude product. The product is purified by silica gel chromatography..
The following compounds are prepared from appropriate reactant by the method of Preparation J and that

50 of the above preparation: ox ) 50

Y4 o w

CH(CH;){CH,), CsHs

CH{C,HsMCHz), © 4CIC¢H,

CH{C;Hs)(CH, )4 4-FCzH,
_(CHz)s : L H

(CH3)1, o H

(CH3}1 5 E H

(CHz ,4 ) C6 HS
(CH;)4 H



30 2-(3- ben’zyI‘o\xy -4- bronmophenyl) -2- nethyl dodecane as an oil (27.5

g.,100% fr.om 2-(4-brono-3- hydroxy 30 phenyl)- 2- nmethyl dodecane (22.0 _
g., 0.0620 nole). IR (‘CHC13) 1605 and 1592 cm1l. Ms: (me) 446 and 444 |
(M), $05 and .303.° PMR [err] TM5 35 - CDC13 _ .86_(m ., 24
termnal methyl), 1.21 (s, gemdinethyl), 5.13 (s, benzyli CBRRAFI%Re),

6.7¢6:95 (m ArH) and 7.2-7.55 (m ArH and Ph). The conpounds tabulated

bel ow ar e gy fiRéof O R HoRPodnBs S5 diRE RURIEERrOS: PREG IR ek MBS th Sedmel doRi
appr opri #Hg@- W&Meﬁ{;{hﬁes gx ihyc(ljrog pher?)l) -5- phenilie&fr?for Fahbiiigeo eLJORgn

G 2 004 870 B 59 PREPARA TI.ON G BreBenz m<y bronophenol- To a 0C.
slurry of 1.7 g. (42.5 mmol esﬁthmmfﬁcbabsmbmywmmnde in 35 m. of NN
di met hy? forrram de was sl ova added(“é{ﬂlsﬁ'?aatfqnbn of 7. 22 (38. 2 mol es)

4- br ormri ne( I%@%E ?@; §Q:rl‘ hvl Tg phik a'}“s and
then 4.5
reaction bo lligﬁtt?bhﬁhmatel tx{Fafe% Uﬁrﬁtﬂx}ﬁ y @Lt vmﬁh ne OXId g\%gw%d

200 ni 10 @i icaqsel ((600a} sd eRuﬂﬂw&QQerﬁine IQ arﬁtsblﬁﬁons &réﬁ&uh@ﬁen@ﬁ& Ecﬁ@éntrm b@@ﬁh@jm

twi ce w With 206 antl endbhr@withd00S6 bn‘nzenat%nqenmhtlbecfapmprlam{gﬁMS gias shel pkaiuée agard

. evapor at ety reddugn oi | . The crude 0|I was urlfled VI a col um.chronat ogr aphy
don 400 g. of silica gel. ane to yleld (i n-order of

eI ute Cgf‘r’
ypB,
el uti Oﬁ %\%Iugor(ojfgtlal 3% I\% Won (gg 9 ddgazt/?a Of
5- benzyl ¥ure éflithium alumlnu fd (322 Ql'ﬁméol ngl Srj% - 4'
br ono phes®mmole) is added and the mlxture refluxed for 12 hours ahd &¥M34 T), mm) p enol
PVR [er h}drM(IDﬁ[Lafﬁﬂl)QﬂV\(a&r(1ban)bydthe{£e§d)succ5ssﬂlay(dlﬁe redokibn mistudOTHedd, J=8

an d 2Hz , inArdapic Gltg@hichprecinitateiare filerpy offfangd meqnuratejsiamonqanwe@» b 13 9B&th¢ s,
20 3- (3—benzyloxyphenyl) butanol as an oul

5 1R eiTht %%;h iy 9%&’9 S if.g% °ﬁ%ﬁ§?¥%& 43 57187
and 91. itk Ed et éﬂ%%c ori Elgﬁgo wnt 00 ml.): The co! ractsa

20 5. 00 ({«Gsheb@ﬁﬁis&urﬂ&&@ﬂuuﬂ&ﬁlbﬂde@ﬂeﬁon (5x3§) 1p8nd thdddriePING-04) Wdnceiration Bthe

ArH), zsaﬁed(edtracﬂsﬁﬁl-ds;he,ﬁrdd)uctam&ﬂ 30 (m ArH and PhH). .I'lR (CHCL.. ) _ .-~25
3546, 3257 1603 and 1585 cn{ err IVE‘EPM/ET/M 278 (M -and 91.: 25 - .

PREPARA T g 1o Benzyloxypteny) ne 4. {3@%5 phenyl pentyl

oxy) ]br gfd ﬂiﬁéﬂ?ﬁzﬂ Wﬁ? pres }35‘ é%‘m 9 2%%)“ ol B iRy - 4-

br OITDpQ@B tang) thyxﬂi:'?h t69‘ & rection b Joi: J‘:Bf:j'%ﬁ l f Onﬁlt e
and 5. 17 afer whidi{ a SolioR 63 -b ledbsvlib ASEB. 9'6143&»( H diméthy ide (& -
N, N- di netrnyib fdeedrane .dmum.xfmem fitrediit 8B feramlf hdudiindds ther tosled ﬂoﬁ’odﬂ&&mbé’l&&e

cool ed adititesthgold waRO@50RIM!:) anf exteatted wiBiDetan i >2490 mi: Thesbmbinérbaxtractiaee weasyahni C

extrac ydrpohlarigag (3vk 300 Mndeﬁsratsﬂ smmethorldfraoword@éﬁoo 30
e ’Eéf'%ﬁi?ﬁ?éé o e B et o
chromato %ﬁ eQive ?L?P d'\ﬂe penr%'ﬁ'é° HEYHYT ene

chlori de tn@peﬂ.sﬂ dp fopat |cﬂLtr(r§% bm‘us hdﬁ@énm&yaérnm;ofa&zaaewaé 'PMR 6TMS
CDC13 35 acetaphenofle ordropldblienosd, the eftadpniataedrbethgxy (of cafbdidthosy) dieidand t ph@iipybenes)
2. 60 (A9 phiratecdnd the abmroprigte alvelidhgr pbere) affoddsz&fGEW(morenOdedshal n-met hi-ne) , 5. 0@
(s, benzyl ether nethylene), 6. 2%/\(@ J=8-and 2Hz;" C-5 ArH), -6:39 (d, J=2Hz,

S &
' XA (a1k, ) -0 (alky) W

c 45 | 45
(alk,) n " falkg). w
1) (CH,)s 1 (CH,)s H
50 (CH,); 1 (CH;)s H 50
- {CH,); 1 (CH,)s H
(CH,)e 1 (CH, ), H
(CH3)s 1- (CH,), H
(CH;);3 -1 (CH2)10 H
56 (CH2 )10 Rl (CH, )z H 55
C(CH3)2(CH2)2 S (CH2)4 o H
(CH2)4 -1 cHz sl 05H5
(CHa)s -0 - CeHs
(3:2;13 g n
% =CH:): 1 CH, 4-CIC¢H, 60
{CH3)¢ 0 - 4-FC4H,
CH(CH3)(CH3), 0 — CsHs
CH(CH;)(CH,); 0 - CeHs
65 CH(CH3)}(CH;)s 0 - H 65



ArH) and 7. 30 (m PhH and CG6 ArH). IR [err] 1587 cm1. M&: '4’26 424,
W) , 280,278 and 91. 40 The followi ng conpounds are sinilarly pr epar ed

m t he appropri ate mesyl ate [err] 40 [ ERR] 60 .. GB 2004870 B
BRRl PRE dgf 1- Brono- 2, 4- di benzyl oxybenzene 5 A mxture of 75.0
(0.397 Tol.) of 4 brormresorcr nol, 951. m. (0.80 nol.) of benzyl br i de

and 331 g. (2.4 15 nol.) of anhydrous pot assi um carbonate 1n 400 m . of " V
NN- di met hyl f or.mani de was_stirred. for. 12 hours at 25C. anf for 4 hours-at
85[err]. The reaction mxture was cool ed and added to one liter of ice-200-
m .. pent ;- 100 m . ether. The organic.phase was washed wr h three 500
m. porti )30f wat er, driedgover nagnesi um sul fate and at ed to an
oi I. The 3Was rapi dIy chr qmat ograpr@qctrpn 400 g. of si Id ad eI 20 el & ed
with 20% emtgm(m; ane to yiald 80 g. (orﬁ,)prl The chr’ onatqgr.mhed oi | was
crystal | i zag,Hg}eR,pent.ane at. 120 OC. tccrycrgl)d 45.0 ¢g. (30%pyadyit he title
conpound, (MR  37-38[err]. PNR 6TVMS COCHAs 5.0 (s, C 4 berfayliher =
met hyo ene}c*"z'& 08 (s, G2 benz‘yl et her -yl ene), 6.45 (dd’fPY!}dV*8 and 2Hzo
C-5H), 6.63 (d,  J-2Hz, G 3H), 7.2-7.6:(m:PhH and ArH). 25 .. IR (CHClB)
1605 aﬁgpeq_zg@@o hepm ucts according to the nrocedure of Preparation E affords the correspondmg -
25 NB: Z-qu mo-§ @lk) lkz)gw h&ﬂ‘d bwyleg& hgh are bropinated wig the:p j ofgg% tion
65 035 ro e en e@rocgﬁurggf Exa_rppl%rF uge ero
'30 PR F—_Jﬁﬁt %?Ké) oxyprm@yA,gAmﬁ,o phenyl pent ane ‘A solution of .
1- brormpropyl benzene ( 51. Z(3Qy¥rokyphaiyDer (4{pyadynpentind s added dropwi.se over a
2 hour Paixtoe of 3(3anatiekyphenyi hutyi tri phenyg pbésphandumelsromite (17.5 8235 riamolas) mt her (78
Thlmemkfetquesh (mett ig pddef to 4 Mlﬂuked‘bw@ehm {370 as3538nMele) inteteahyiire-fuean a

soI ut"’? HAmi. bTh"S@ reis Be ’\6°f 0 sqdw"e'tvrq l?@ AdP.) is #ded

dropwrﬁﬁ”%iz fgd 09% es é ﬁ"%‘;ﬁa the r}ggf "KA Etion is
nroﬂrse acea h B eammuwia.a se' i dwr e et her

| ayer bénzéneiEax SO, EREbrdtibRofRHEOMbiRed BN tkEs aa&turrﬁﬂgt( dthrlsher '

m.)2s Bheetioainendid!- ¢t hetdylbAmeaebeasan gl dr i ed over magnesr um sul. fat e andzs

concent (Catekrtic hydwaenatjercafi thathusp F"eqeélpﬁ‘FF"BF‘?"V*’ﬂPHE‘e@lar‘°lla‘545h drvg@ra&ewﬁ n a

mi xt ur@dlﬁﬂr&%ﬁ%’ﬁ d‘é’t"‘ E{(ﬁ}'m“é bm aff ’ds )l or| aci d (2

e e

to gi vpyridhe aﬁekénﬁ&e@ﬁﬁﬁkﬁﬂéﬂonﬂ Aaﬁnaﬂ-&l@u%l)ls added to the residue and the.inorganic salts

2- (13- Hydtiiciopryqhitete\ate)fiitreore My fiteand iacopcehtraedih vsceo ard the reSdurebrantpgraghes by - - 5-

phenyl Sl"qasﬂwan@a%emnma nts 5% athanpibenging 4 Itapsl16% lsthendlenzesA1 iiger). 1300 ethanoll 5

nitrg szqng tagat 1§%ethangitbensope SHtersh ivaproguetis Frigied Brronceniratipp pigrrapriste

r eact Po ol m%t%itq iSRG e 35 iy o 200 M)

and dihy ﬁrtsvwsl fo<) SRLAREHERY| DRSS PAThY $r$|m€ m& fofiblotti th
et hyl aqr:ﬁt.a%aodrétmerwaommre |§th&1 @brboytorme&abea:eaetanamte&d fikbr ke Sodi um

sul f at eashediwittostigse aridthéd eebuctiitied ind sacuwndésizcatorel d t he crude pr oduct. The

pr oddet Rpqufmswc Brjureshiuit ising tepcapprobriatehaerner3amdthoxyphiqeyllatisehemn thg arrserp o u#ds

are pr Biipl Adehydesrkeinnp piinsds the fallowingcp@rurdy, t he net hod of Preparation J and
that 50 of the above preparation:
50 Z W [ ERR]
Q..
z : w

(CH'z)3 . : 2-pyridyi

(CH3)s 4-pyridyl

CH(CH;)CH(CH3)CH, 3-pyridyl

CH(CH3)CH(CH;)CH, 4-pyridyl

CH{C,Hs)(CH;), - . . 4-pyridyl

(CH2 ) 10 4-pyr|dyl

,“)



61 _ : :

G 2 004 870 B 61. Brom nation of the above conpounds according to the .
- procedure of Preparation E affords the correspond- ing 4-brono derivatives,
e.g. 2- g4 br onp- 3- hydr oxy- phenyl) -5- phenyl pentane. PREPARA Tl ONL Et h¥l S
3- (3- B8hzyl oxyphenyl) crotonate 5 GB2004870 B

(W{tig Reaction) 5 A mxture of

3- be zon acet n ne etri
ey o B Rkt S BB i
at nosphere- at 1 for4 hour s. pﬁfhm;dmjp rrelt 1s cool ed to.room

t enperature,” tri turat ed Wi th siineroxpadndthyBnpérecikpet at e of tri-pheynyl
phosphi fe Tousdigion erdinielidbifoxonilitnmeettytae. (69 rambled) invdirheshyil sulfoxided €& k) atreem under®
vacuum t emperatyid Iyaddedmﬂu%d'wmhe*vavesopbmoaﬁﬁ3 ﬁh@ﬂolwéhe rwﬂerr e hge'rfe'é 1500

g.) and @Fﬁﬂe@d“WWFvB ”‘°H’ | m, 0 ml.)
concent rmqa& edp glswashe :Z:VIQE, $ )— b Iwiﬁo 'ﬁ

Goncentg g JE:EIC el propr.i ate, rac rons g| ves t he product as an or

resi due. P T O\IIVI 3- (3= Benzyl PREPAFITIONQ but yl - Tosylate .15 A sol uti on
of ethyl 3-(3- Benzyl oxypherer?Wetlmrcmhewdt-:em(dt&yagmyl- 60 mmmol-e)- i n ether (250

. ) Is added to'a = 15 mixture dpﬂmrl#ﬁﬂﬁthad um num h dr| de (3. 425“%%I

) ,@n dre'merof{rzgmhqw‘e an°A§°%uWi e Hedf"i’ i | m
added Anaety i e foRsA ?sr: X?L%i% 0}"“% gg % b ° %Esoé@ 4
50% {myﬂ%} co dedq I"gﬁﬂr h%h@ﬁrat e exﬂﬂc’?rsﬁ vadded
SUCCGSSI WfabNesiuf shiffée dnf ebbratdd.Ekeehd H-shenyle ﬁhnbﬂﬂ%@&fﬁdﬁyﬁa’%hdtﬁdlmm precipitate
are filtewd ebt., anelmt)hEhefersidhdruabl&mecsmMm:mbmmbraamm srllcagpmﬂlmoud)argl ve the
20 3-(30 Ialatenyﬂawmhemyév)utﬁm%an@r pmanan orl

20 Tosyl chloride (11.1 ;2,( sol ution of
3-(3-benzy| o de,m 2t )
h h n

af[ 45C. né%(:p r&%ﬁ' il l? :nl"{ orl ﬁn{l !":,22 @d&ﬁn@@ wea then
di | ut eds j, q rraalucrstaar Hlurs tzmmlarraxmernaaaee@bmerhset hee
(5 x 200 w1} ankd15% b@iuﬁ@éﬁidﬁ&d(1eo<ﬁ1r)amt=.srgamephmh®dam1eu Bndsaishedatith 45% saium
chl or i de carboratei (D 5¢ wl.)xdri2&Oveninagnesivrd sqlh@ran@mm!at dNa2Bat4 The oitisidisesiveddnt i on of
the 25 drab@dlteeeﬂtandéﬁ mif. 110 gallagine- gjand the m'xt:;fte stirred ;"dem"e

ece se ro I omaceo
25 PRER RW‘ the filtr 1g§n a ann ﬁ?hﬁeé‘ i |sa uri ‘1 ?g g éen& %na%ia -30
phenol %51 én&n efh@ Vr Id ded under a
nitrog en ere. suspenS| om;_:qbn srm ydr| de (2.32 g., 48.6

nmol e) of 50% pervr ousI Y Wasrgdrondsnbnyd Proppairaaslettiyietilr met hy | f or mani de (70
m .) at 60 nixilineof R-¢3adyidroyphenytiprape! 2 mee\twth\rl etderﬂt?ﬁ msneﬁﬁmmpla)t pYHiding (§ e‘?'r‘}%
after \ﬁﬁrnumlaamtﬂrwwrvgnebrdr@hmdeuem rrgrt fﬁ&?‘”

{e ove

mol e) i né"?‘l‘%f ?'?‘ig?"‘ %gp Z@gé‘“fﬂ rg@
stirred ;9 QIQPJEH rﬁémg%pﬂ
di | ut ed ERCCH Al a.ﬁ%t B s ag%q’ith@f meaettsaa £ 0 grbtiver her (4 7is

The combi fdﬁxw.hgmoamamsdmd &msﬁﬁwrmhlyanMsbhtmoiedroMfhryochdolekmamdR: 40
acid (2 x 300-m.) and saturated sodium-chloride solution-(3°'X 300 35 m.)
and then dried (Na2804) Rem)val of the sol vent' under reduced pressure

affords the product .as an oil.: 3%*The oily residue-is. di ssalved i n benzene
and filtered through silica geI (@90 &=, . /ﬁn@centratron of the. frltrate
dhder reduced pressure gives the prqﬂuct ‘as an oi'l. -Repetition’ of

Preparation L through N but” usong the 3: benzyl oxy derivatives of -
enzal dehyde, acetophenone or propi ophenone, the appropriate carbethoxy (or
carbonet hoxy) al klidene tri phenyl phos- 40 phorane, and the approprrate .

al cohol .or phenol affords thekflol | owi ng conpounts. 40 45
45 [ ERR] 62 GB 2 004 870 B

62 [ ERR] Debenzyl ati on of the‘cﬁ pdduct s accor di ngsp;o t he procedure of
Preparation E affords the cor cﬁéﬁgndr ng - 2-fArono-5-[(al k[err]) -0-

(al k2) n- W phenol benzyl et hecﬁrcmg’ycah are brom Hated via the procedure of
Preparati on E. Benzyl ati on ofch(cH;{dHiss producederom)phenoI s by the
procedure of Exanple F afford€Halke benzyl ether T)'? 6;}? t he

2- bronmo-5-[ (al k[err]) - 0- (aH%‘th\] phenol s.
1 PREPARA TI ON O -clcu

—(CH,),CH(CHa)(CHz)a H
—CH(CH3)eH,— -~ - H .
0 =ClCH3laCHy— & 1 T Mo e
mlCHake— e Howro o



4- (3- hydroxyphenyl) -1- 4- pyridyl) pentane A mixture of )

~3- met hoxyphenyl) butyl tri phenyl phosphoni um brom de (17. 5.9., ;35.4
'les) in dinmethyl sulfoxide (50 m.) is added to 4- pyridine-

%al dehyde (3.79 g., 35.4 mmples) in tetrahydro-furan 20 (40 m.), The
Ulti ng #¥%P4B% Bs then added dropwise to a slurry of 50% sodi um hy8ti de
(1.87 9., 39 20 nmoles) in tetrahydrofuran (20 m .) under a nitrogen \:,
atmosphere at |0 -5[err]. and thenosgphgadn At ed under reduced pressure. The
concentrate is dil uted wit hgmmwxy(gzgg}hmm}nmdfet hen acidified with 6N HCL.
The aqUGreHSva*@(:éodmsmfutphamsu|£on&mtetmaeadomotehnteermmr $rdone |&D) lsﬁlovylvadded is

t hen n’&dﬁetmsb@zamdycm‘t@!glla)eﬁ\emamﬁpnmnzfe qa'gg 37('75"@ fﬂ'13 hpurs prdtheallewedio of t he

qaacie It qugg h p atedT] 8) 6 1.
EZ[Tpr?gg;jni?g ;;.th wa;g;%%%%‘;gwg (éqr ed. actlonal atn?no %uﬁgweﬂ %egﬁi ngﬁ?‘ ) 1
Cat al yPi°8%tydr dgenation of the thwsnrmamEed pentene derivative in et hanol
at 45 p.s.i. in the prese@qupﬁ,opy%gyb.&_pgopymmyla%r and concentrated HCL (1
M . ) 16f ek gsutidnf BakButoRidRbuaRol {olBaiterd df 1 1) ipaddedis nethblye 8 preethyistgenbaxixg atg ve
t hus okgminve)l Thembteunes heated foe A8 Hm;arsheam a(g lathm goplgd endFfidediiea '@t’}Wmﬁj nd ( 25

ol es pthamehtgnThe dibersokitiatvissentrated, dded (MgS esateat hy
210C. ﬂ&mshewpeenvﬂ[ﬁé'vr%@t‘v FPRPypavietentyiep qf\‘m 9’("&'&)’ %ﬁ% ed the

resul t o & dRBrabratith me@%agmcummwx' de. Vater and 30
pyri df \A@ B hep""ﬂ%y tﬂ LAk R alaid. Ethanol (50 m.) is added to
t he resi {e“ ért&rm}?e lgnoerdgédﬁhl c sal ?f&\iﬁu gh precipitate are filtered off. The

filtrate is concentrated in va@auo d t he residue. chronmataographed on.silica
gel using as eluting agents 59 | Fbenzene (4 liters), 10% et hanol /
benzébhe (1 liter), 13% et hanol nzgaeu(z tvliter) and 16%: et hanol / benz&he
(5 liters). The produce is isolat ed by concentration of appropr| ate. 35
fracti ons of . the.el uat dalk) w

35 The 3- (3 methoxyphenyl) but tr| ‘phenyl phosphoni um br orii de is prepar ed
by reéluxing a mxtul® 6f 1- br (3- et hoxyphenyl ) butane {(78.5 nmeses)
and triphenyl phosph 3(78 5 Ies) in xylene (60 m.) for 18. hours The
reaction mxture i's jodu@n cool egref, r ooOm tenperature and filtered.

Thefi | tercake i S wastoeielz wi t h eh-bﬁ-l’dyland t he product dried inh-a vacuum -

desi ggat or. 40. Repe€HCHBICHIE Hhi s procedure but “usi ng the appropriatesg

br omo- ( 3- net hoxyphen{t 2"!31(12'3!?He"'and the appro- 40 priate aldehyde or

ket one affords the f :[: g cﬁ‘f’F‘f}ounds Z W[ERR]
63 GB
2 004 870 B 63" E&r oni nat i on o? the above corrpounds raccording to'th

net hdd of Pr eparation E gives the cor respondi ng 2- br ono- 5- (Z- W - phenol §5
PREPARATI ONP 3- Met haoxy -a-net hyl SPREPARATIONVde 5 To a sol-ution of =~

di et hyl sul f oxoni um net hyl i 4éro(n@3- (Mﬁmyewyﬁlwt@?net hyl sul f oxi de (65 m.)
at roomé@'uﬁ'o @h%??bﬂ"@“slt%b'('%fﬂsﬁ%o 8 |) h dﬁ"é{;ﬂf@ﬁﬁ?‘f@m 8:; n?>3 ,55.5
ol 39)3 'Tlﬁté :f'e goripg urs'51 It i?eil:lvr%?jm;rd Z‘érﬁemp raF reandrgé‘r:%le fOI‘ 40
one- hal h‘%ﬁﬁ? uréfa odrédeQﬁ&(ﬁfag Kl el actb withdr W € D
wat er (" o e o e (250
m.)-I de.hﬁbﬂwrn@ sél@tioh QI eS0MhIQ hitidried Aa2S0k). BemoVdl of the @iren brid vaotiumaiistilldtion vfaleh e d

t W Cegguesidue witcrdsithe(tRIB Orodict.) , dri ed g SO4 and ev orated to an oil whiah is
10 fractThefPéiP\lv QGH"MOP'I'qseGPfePafedfmm "-? xsg: ‘M‘?F'P?d?( hehyl)
-2- hy m gig%?‘?“f’h °B éPg’fg?"'aF&"g'e’Fth%Vrﬁ"ﬁ'{"ﬁﬁnét"B? MPPOSPhosARE RY tMEPFHE Ol (30
m., 25 araligns LB AU et Aoyt 30 nmmol es) is heat ed 15 at
110[err]. for 30 m nut es The &sul ting 1 M sol uti on of sodium 50

2- pheﬁ‘?yl ethoxide is cooled to [err]., 3-- 15 rethoxy - a- nethyl styrene
oxide (1.69 g., 10.3 mmol es) ed and the reaction heated 15 hours at 60C
The reaction mxture is cooled and added to a m xture of -ether and water.
The ether extract is dried 6ver magnesi um sul f at e and evaporated. Excess

—p

2- phadyl et hanol is renov y vacuum di stillation (b.p 65[err]., O. 95
nm). The residue is puri Qs) a colum. chr omat ography on silica geI 60
(300 g.) and 20 eluted iy fractions with 60% et her - pent ane.
20 PREPARA TION R 2-( 3- NEijmps)ymia)enyl) propyl 2-- Phenyl ethyl Ether

60 . PREPARATIONW ' ' 60

3-(3-Benzyloxy) benzyloxypropane.

Sodium (0.2 mole) is dissolved in n-propylalcohol (1.0 mole) and the reaction mixture then cooled in an
ice-bath. Then 0.2 mole of 3-benzyloxybenzyl chloride is added with constant stirring over a half-hour period.
The ice-bath is removed and the temperature gradually raised to reflux. After 4 hours at reflux, the excess

65 alcohol is removed by distillation under reduced pressure. The residue is treated with water to dissolve the 65

L 9



To a OC. solution of 2-(3-nethoxyphenyl)- 2- hydroxy propyl 2- phenyl et hyI
ether (498.mg. 1.74 mmole) in pyridine (2 n.) is added dropw se
phosphor ous oxychleride (477 m ., 5.22 mmvle). The reaction is all owed 25
to warmpto 20C. over a 1.5 hour period. It is then stirred for 1.5 hours tT
20[err]. and then added.to ether (150 25 ml.) and 15% sodiB#R0¢8i00bnat®®
(10Q M .). The organic phase is separated and washed wth 15% sodium

car bonat g6t A thn e)m Hhﬁﬁ‘dn&Kﬁﬁthgpﬂﬂ%ﬁﬂr&n}ﬁ%aﬁﬁlﬁlﬁm AUARREBH S5 to an
0i | . Theevapdrate®toQive &R kiEstodud. absol ut e et hanol (15 ni 10%

pal | adi umnanostrataness wh &r@ﬂ\eﬁgol)ol eéttkdis Astdeatiincaviliakle oriea @tm §thethalBtlpératomnRs a

- at nos phemeditidatidnod thisgpeovedyaesis usgi.dhe éppehpdgte alcanplt isdissolyedis e®tanbandrheated withthe s
filter e'"dhﬁt"ﬁ(tfs tnrmmeef@sw%emraﬁwambqnwefw F'Fi‘?lti% Eheempmra'r'e'tf igtheran 5
oi l . The % pl vyaler adgled pd 'i"?eé’e‘p? 8‘65“( ‘i‘ﬁr’g orrlathogr aphy on silica
30 gel ‘" ellowia sppey "i’“ﬁ%"e{ “"""t‘h' §"Vreld the title
corrpound PREPARA TION S 2 (?(Hydroxyphenyl) pr opyl 2 Phenyl ethyl Ether A

i xture of 2-(3- Hydroxypheny propyl 2- phenylethyl ether (176 ng., O.6f
mol e), pyridine (0.4 - @ 35 mmol e) and dry pyridine hydrochl or|de (4
' g., 34.5 mole) is heat ed at “198F&'F™ for 6 hours. The reaction 35
rﬁxture i's G ed and added toyp nixture of ggher (100 m.)wand ether (150
Ehe et er extract is washed once with water (50 m.) and, along vv|1tsh
a second et hew;)extract (50 m . )H of the aqueods phase, is drGe#ld over
magnesi um su¢HAt e and evaporatdt-to an oil. The qil. s puri¥R¥E®lyia
preparative (F er chromat ography,on sili ca g%écﬁt)ﬁ”é el ut (ﬁ: six timeswith

30% et her p ﬁg{ y| el d theti t*€® product . The fol | ow 4]‘&; Jgempounds are

pr epar 2 frqul (épr,l ate al kangls by the me éﬁ&,ﬂﬁ)cﬁg ocedwres Q and R 2040

OK 3 [ERR] GB 2 004 870 B
64 PREPA%US aTon?b &‘X ac&o@d’rﬁ 0 F { orgas 1

- sol uti omn- mams%iqt yi\%rdl g bm.e;i‘utfﬁﬁ“f" gies ?ﬁ%fﬁ,%{%@ﬁ@f$§“§gwgone '
| i t er)25 & Baizpatioy ofttistads BaRitbido phbdIZ tikblRoted ﬁhordlmebérﬁaeﬁabwﬂ 25

m Xt ur e thes2- gromor- filabict) - 0-(38{)@M]>hen6ls)r 3 hours and then allowed to 5 warmto
roomtenperature. It is then addedP’t?ﬁfAé’{‘HQNXWater and the ether phase
separ at ed

LIS [

soapora g e S b nrﬁyga EEL oo
PREPARATdt Gdoplopyt }g’n@ﬂbﬁbﬂa “of2. 2MBSBDM lit 1. of 16k
of sodi Uﬂﬁab.l]‘hé)ﬂéhdﬂ&nh&nrbubﬂlﬂﬁmbteé ﬁngferﬁridttﬁﬁ’n$5 il (0]37Nﬁnoleﬁ>fﬁéidﬂ hﬁpmﬁﬂa@ﬁyde'lé err]
- et hy| sitigdfelivered iy 388 ml. 10383 tnoBBofddir@na-1-blwenarThetreactoniisthdraiovedd td @srmlt8rdamur s
at 70][ peraiyyg, sticsed Thchqurs gyl %noaﬁmpvadde@ of & mh (0:47% mglekof whtero Mg of thegobvent isTh e
ot her %rdr%?‘reﬂﬂnqeéfeg‘gp%ﬁ” S b s e
pr oduct %1 is wa Qﬁw § q;.(zg )IOI'l ie VBrrnaW smrﬂv fatgfr}d aporafed Igstllla
puri f wmt& r omat ograp y on silrca gel with ether-pentane el ution.
15 By rremmacﬂvrst he procedure of Preparatr on-R thetitle product is
produc#d. - CDC1s 5 15°Simlarly, the foll ow ng are prepared fraom -
appr opr |1a'5t443t Jar?tlemsﬂyt) 1[3é’r5r('}1) 386 (P'FEWmefhvlm) ¥.7%:5. BPW&-Z((@rtmmypmyl )
but ane ' |m|IarF owr co h%&gl{g rt raI %{f g: g?ﬁ: I Il;m Ln §ther
(30 m Japhrs .%@%f .ag % n}] %F"A E?"?pﬁt? 54 éh}r‘imi "bhf’a‘t?at‘d(3o.o

§ In ether at-5[err]. to -10[err]. and the reaction
0 mxture stirred at -5[err] to -,E‘ggerr] for 2.5 hours. It is then warned

to roomtenperature and stirred fé n. additional 30 minutes. The mxture
¢S poured over ice- (200 g.)-and the r°esu|t| ng mxture extracted wth ether
(3 x 50 m.). The conbined -extracts?are washed wi th 5% sodi um ‘hydr oxi de
solution (3 x 50 nl.) saturated sodi umchloride solution (1 X! 50 m.) and
dried (Na2SO4). Renoval of the éether and vacuum- dl stl IIatl on .of . the 45
residue affords the title product.. ' _ L el

45 The fol |l owi ng conpounds are prepared from

3- net hoxybenzal dehyde, 3- net hoxyacet ophenone and



oxypr opi onphenone and the appropri ate carbethoxy- al kylidenetyi phenyl
orane by the pro- cedures of Preparations L, Mand the abaove .

ure. [ERR] 60 . PREPARA TI'ON W
8 Bergw/d g% ¥jlo penzyl oxypropane Sodium (0.2 nole) is di ssol ved in

n- pr opyalcohol—{1.0 mple) and the reaction nmixture then cooled in an 66
ice-bath. Then 0 2 nole of 3- benzyl oxybenzyl chloride 1 s added with S
constant stirring:over a hal.f -hgur period. The ice-bath is renoved and t héwt
tenperature gradual ly: rai sed td refl ux. I3&fter4 hours at reflux, the excess-
65 al cohol is renmoved by di stiTTati on"under reduced pressure The"reSi due
is treated with water” toI d| sscg_]ve theCH 65 . 65

GB 2 004 870 B 65 sal t " presént and then extract ed wi th dr et hyI et her
The extract is washed vvrlth wacfze'fs., drr'etf’a("'ngO4) and’ evaporat.ed to.give the
title product. In thos ihstarfedss wherieCsHe al cohol reactant -is not .readily
avail able or is. a solid1tat norCyilis t enmpanat,ures; a nmodi fication of this
procedure is used. The appropce g g al ic;@hgl is dissolved in acetone and
heated with the 5 halidg reagtant in the I_{)resence of powdered potassium’
carbonate for 6-8 hours1 The iction mxtire is then 5 cool ed, water
added and the ether recovered?ds descti &l =SHave. The fol I owi ng corrpounds
are prepared in |ike mardner fGom appr&prlis&HE Gk cohol s: 15

[err] 1 CH, (CH )4 CH=CH}5 Debenzyl ati on of the
products according to the pr @gedur e ofH,Fepei-aH,on E affords the’

correspondi ng 2-bronmo-51 [ (@IJgLerr])(CHq chaldks2en phenol benzyl ethers:
whi ch are bronminated vig the gﬂocedur 2 reparaf‘r\%n 25 E. Benzylation of
g; S

t he thus produced brono phen by tr}e zpr‘oéedure of Exanple F affords the
benzyl ether of 25 the - ¢ %{F(fér”)s -0- (alk2)mW phenol s.
PREPARA TI ON X 6- ( 3- But nyI) Moot h0'3< 2- cyclo hexen -1- one Asol ut| on
of 25g. (0.178-nole) of 23. et hrﬁey'-vs cy’t'icahaxen -1- -one in25 ni. of - -
tetrahydrofuran is adde@ 30 dr@pwi se GHBOCHFIEH) to a -78[efr]. sol uti on of
0.196 nole of |ithium dizi sopreppy!l am dexgf eamca]. 4 . m., 0.196 mol e, 30 of
di i sopropyl amne and 8% nl . ; 43.,§7 nqbﬁh,a efn2. 2M n- butyI lithiumin hexane)
in 125 m. of tetra hydrofucan e&f onrs stirred 30 m nutes | onger
and then 65 m. (0.374 erI e) 8f° hexanethyl sphoramide is addedfol | ewed by
38.9 m. (0.383 nole) of 4- bfo-1- HiPels ‘I‘H‘g reaction is$ then all-owed
towarmto roomterrperat dre, &Hisrred 1CHs: hours and quenched by addition of 5
m. (0.277 nole) of. wat@ . Mest of thecselbvent is 35 renpved. under reduced
pressure-and the residug dil ut(egq th,_@pﬁ |iter ice water. and. 500 m..
ether. The.ether 35 extpact i sheq U h two 300 m. portions of water,

dried over nmagnesi um sul fate. evap ac%led D| str I | a- tion of the crude
oil yields 10.1 g. (29% of t e ltIe dutt 83C. (0.02 torr) "
PVR [err] TMS 40 LaHy CH,;),CH= cr-r2 T

40 1.34 (t, . .J=7Hz, met h)fil) 1'-3142*96 (@Hzetcsqurc\ﬂr,rens met hyl ene), 4. 75-5. 2
and 5. 45-6. 2 (m terninal ol ehHp) arigh,TH2(€1s,),vinyl H). Sinilarly, the
fol | owm ng conpounds aregspr epgfgd fror(b,ap)chp,rr ate 3-al koxy -2- .cyclo al ken
-1- ones and appropriate iodides, ' rom des R2 Br. [err] 65 GB
2 004 870 B 66. [err] PREPARATI O\I Y 4 Butenyl) - cycl ohexen -1- one To

at ﬁC. slurry of 1.06 g. (264r}}rput§f)’:”_ _cycf%enmo%leum num hydride in 75 m. of g
ether Wag a%%ﬂry%f 1';@ g”{zh 91910!9) of lithium aluminum hydride in 75 ml. of ether was added a solution . .
of 10 g. (51 mmole} of 6-(3-butenyl) -3- ethoxy -2- cyclohexen -1- one in 25 ml. of ether. After stirring one hour a

5 the reaction was guenched by addition of 100 ml. of 2N hydrochloric acid. The quenched mixture was stirred
" 30 minutes and then extracted with 300 ml. of ether. The ether extract was washed with 260 m\. saturated
sodium bicarbonate, dried over magnesium sulfate and evaporated.
Distillation of the crude oil gave 5.98 g. (78%) of the title product.
B.P.: 133°-136°C. (22 torr}
10 PMR:6 TMS '
CDC1s 10
1.3-2.7 {(m), 4.9-6.4 {m, terminal olefin), 5.5-6.2 {m, terminal olefin), 6.02 {bd, J=10Hz, C-2 vinyl H) and 6.91
(bd, J=10Hz, C-3 vinyi H).
By means of this procedure, the compounds tabulated in Preparation X are converted to compounds

15 having the following formula wherein RO, Rz’ and x are as defined in Preparation X. 15



of 10 g. (51 nmmole) of 6-(3-butenyl) -3- ethoxy -2- cyclohexen -1--one in
25 m . of ether. After stirring one hour 5 the reaction was quenched by

addition of 100 m.. of 2N hydrochloric acid. The quenched m xture was |
stirre®#730 mnutes and then extract ed vvrth 300 rrt of et heIGsz'Ebeaﬁtéter 67 W

magnesi um sul fate and evaporated Drstlllatron of the crude 0|I gave 5 98
Q. 8% of the title product. B.P.preb@@ardB(err]. (22 torr) 10 PMR 6 TMS
CDC1 3 2-Benzyloxy -4- (1, 1- dimethylheptyl) benzaldehyde

10 1.3-2. ?‘ﬁg' Omomv't?emmmamw@wfr -2573ndte) 'rzetgwdrpferamﬁqaw ‘ohefin),

6. 02 (tsdslo 'Q‘:.ere dglf I?auch rate wumn By

etiol tion mi re was trrr nti obl to ro tem éra ure, lt
nmeans of qut reodiec dQ&@ uﬁeth\f :’El ?383%4 ? hé}gac?forﬁhﬁture
conver t eglet £25GARROBENES (rdaat dmaarh;rtgattrbe 15«@) mu\rea&.o ar.,au aa Héﬂbﬂeﬂ&waﬁ?andan

X ar e aswabstiiretFor 40 miditadpabarh tediperhture. The reactidrbmRfire was@denched by additiontoa )

GB 2 0Q4sagrgednqueous @WtPRERARAmﬁm cmoBngmm yand4he uct:sxtrsetter':ltgvuttrytlhtarét[zrteyI}3 :
benzal e'n aéhezet egexsapt ed tyiceith saswEted sadjunpehiaride 5905w diird overarpapesiumy” 787
nol e) i nt ? amevr'd\reé@egt' wyaea ¥ 70-80 mesh nmgnesi um
(12.3 ¢ Ogatzsggmn@g{ ate that reflux was maintained. Upon .
conpl etronMaa‘awd;jrtron the reaction mixture was stirred until it cooled to
room t®nperat woe1s I[twas then 5 further cooled to O[err]. Dinethylfornmanilfe
(29. 8 ni 0.82(prraigd methvh)1.30tssaeacitimethylk 6\@\& benzylig methwlene) e (motworfirhi 1.39dbspRidr a 25
m nute pefdidd= g'f' @@?’Udoﬁ% Pature < The r tion m :H Ig V@'ﬁt hen
al | oned éo v o eco sge:#} r‘ be ade»h?c)!q,lfb Lm Fﬁ'e‘%:)grg:’u#fen? ePﬁ?ﬂj’é‘Fé eThe™
reactizmn m X (ﬁ’ nehe EH) y&‘dhat BN 1o & saturated aqueous sol uti orzo
of cold ammnl um chI ori de (1800 ')\.d t he product extracted with ether
(one 10 liter). The ether extracf\ S washed twice with saturated sodi um
chloride (1500 m .) dried over Sfum 10 sulfate and evaporated to a

quant i jga e ound as an oil. IR (CHC13), 1693, 16184 |
and 1580%‘%/7? nts Mﬁié“%%i‘ ‘%‘“?é’g" '°3’09 253,247 and 91. PMR 6TMS 15

CDC13 CLAIMS

15 0.82 (termnal nethyl), 1.30 (s, gemdinethyl), 518 (s, benzyl I C

met hyl ene)l., Atofhpéund of thefosndh:, 7.39 (bs, Ph), 7.76 (d, J =8Hz, ArH) and

10. 53 ?os, CHO) . By neans of thiseprocedure, the 2-benzyl oxy- 4- (Z-W 30
br onobenzenes of Preparations ﬁ@g—t I, Nand M/are converted to the
correspondi ng benzal dehydes hav *¥he formula 20

20 25 Whﬂﬁé?érﬁlﬂ7sa&&dra\%%l‘&sﬁﬁraﬂ&fﬁcl&@ﬂylHbre%fdw'?&rﬁrﬂﬁr ations.
25 CLA®BVE 1. A conpound of the formul a:

30 [err] wherein Ris a sat ed or unsa’t ated cycl oal kyl noiety of the
formula: 35

35 40
40 [erid wher ein Ais hydr ogem 50 Bis hydraoxy, hydr oxynet hyl 40
or al kanoyl oxy havi ngfrom ongt of i vecar bon at gns; 50 or A and B

when t aken toget her are oxo, Bt hyl ene or’ gl enedi oxy having fromtwo to
four carbon atons; and the WroRen |ite o@

nts an optional doubl e bond,
at one,of said Iocatlons I nFwhreh case R3 ednijot be present; 55 Rerr]
hydr ogen, benzyl, alkanoyl having from one tnglve carbon atons, P(O (Cfb
or the nono- or 55 1<

wherein A is hydrogen;
50 Bis hydroxy, hydroxymethyl or alkanoyloxy havmg from one to five carbon atoms; 50
or
A and B when taken together are oxo, methylene or alkylenedioxy having from two to four carbon atoms;
and the broken line represents an optional double bond, at one of said locations, in which case R3 cannot be
present;
55 Riis hydrogen, benzyl, alkanoy! having from one to five carbon atoms, P{O) (OH)z or the mono-or 55
disodium or potassium salts thereof, -CO{CH2)2CO:zH or the sodium or potassium salts thereof, or
CO(CHz)pNRsRs wherein p is an integer from 1 to 4, each of Rs and Re when taken individually is hydrogen or
alkyl having from one to four carbon atoms; or Rs and Re when taken together with the nitrogen to which
they are attached form a piperidino, pyrrolo, pyrrolidino, morpholino or N-alkylpiperazino ring having from
60 one to four carbon atoms in the alky! group; 60
Rz is hydrogen, alkyl having from one to six carbon atoms, alkeny! having from three to six carbon atoms,
phenyl or phenylalky! having from one to four carbon atoms in the alkyl moiety;
Rz is hydrogen or methyl;
Rais hydrogen or alky! having from one to six carbon atoms; provided that when Rz is methyl, Ra is
65 hydrogen 65



di sodi um or pot assr um sal t st her eof, [err or the m_or potassium
saltsthereof, ofr [err] wherein p is m&m “uﬁaﬂiﬁ to 4, each of Rerr]

and Rl err] when taken indi vidual |y | havi ng from one to '
four carbon atons;  or R err] and R[err] when t aken together with t 67 @
nitrogel to which they are attached forma piperidino, pyrFB#g%870 B

pyrfoFi di no, norpholino or N-al kyl pi perazino ri ng having from 60 one to

four carbon atons in the al kyl - ‘group.

60 R2 i s hydrogen, alkyl ngr r)g(f_‘{ 19 ’M r atons, al kenyl'
havi g’ {1 iR bBEAGLL btmbohedy B ity tdine b’fgﬁ’not tﬁﬁ%f’ syl anttee/rnngvatrom

one to f Q.kb(rvlﬁ@& 5170980 EBh inBgriediéim RS 5!, 0.67InwieY at slich alrste AN éfﬁgﬁzas rﬁ&th‘ﬁ&thMbon
i s hydr ®gemplefonak ddgitioh ehaireagtidnmuxtue Rvas tired iintil ic @iolaa B redrotdmperptuayit Wiasdhenhat
when R3. |fl.s'thee¢ohlfﬂ to 0&4Dm@th@®rmyrd|dgge.ﬁ ml., 0.385 mole) was added dropwise to the reaction mixture

r-):.(—

65 C opera2s mlngte ryod(reactlontemperature<10°C) The reaction mixture was then allowed to warm and
d for 40 minu e e nch
8 2 e T AP 2 @gﬁr ekgrgguc Al s
: hed iurfrch gibsium0 :
nble) in stneatera% x téaan Ic}ﬁdﬂﬁ%tlﬂe i 8kloik O 7 -80 mesh nagnesi um

(12.3 g. QR5¢|4C1B)D1693 1maw1saomrate t hat refI uxwas nai.nt ai ned. Upon
chnpl et onwa:f(mam:tstmmsps 293247 @i on' m xture -was stirred until it cooled to
room t gEpeti:afMs |t was then further cooled to-Of[err]. Dimethylfornman qg

ﬁn gu? e p&v%fﬂgbg%‘f ok ' é'?f’&q éﬁeﬂ{ @%@ ‘i%t r?zyﬁtjqnee}hry?e?ﬁ? drj(g é‘ﬂ°ﬁxﬁéﬂr7ﬂrﬁ9)%eﬁh)'a_ 25

then allo réVete 2 hzryroﬁﬂd(@wr B3mBbéhbdn8Sof Riepsr@iuns £, AN SratvI&re .
The reathanéﬂﬁstHérc&remdmme @hydng havildithe forinulad a sat urat ed aqueous
sol uti # of col d anmonium chloride (18Q0 m .) and the product extract ed
with ether (one 10 liter). The et@ tract was washed tw ce wth
saturated sodi um chl ori de (1500 m drr ed over magnesium 10 sulfate and
evaporated to a quantitative yield of . the titie compound as an oil. IR
(CHC13)25 &&%’mﬂ&h&ﬁ@@kd&&&@.ﬁ%ﬁmpéﬁmﬁm e) 338 (M), 309,253,247 and 912
PVR 6 TM5 15 [err] _

15 0.82 (GLeMf nal nethyl), 1.30 (s,- gemdi nethyl), 518 (s, benzyl I C

20

met hyI ene) t ArH), 7.39 (bs, Ph);, 7.76 (d, J=8Hz, ArH) and 10 53
(s, EyAr‘f%’aé'%‘“ﬁ?fm%f ocedure, the 2-benzyl oxy- 4- (Z W 30
brormbenzenes of Preparations R {4 1, N and Ware converted to the

correspondi ng benzal.dehydes havi the form:n‘a’ 20

20 25 wherein Z and Ware as defi neé in said Preparations.

25 CLAI \Bulereint is @ paseratadiorasatiiated ‘UF'M!'WHHO'% of the formula: 35
30 [err:‘]5 wherein Ris a-saturated or unsatursat ed cycl oal kyl nhoiety of the

formula: 35 S >

35 A B 45 | - :

45 1-D [err] wherein A is hya“r ogen 50 . B “hydroxy, . hydr oxyrret hyI or

al kanoy4ooxy having fromone td”five carbon atons; . 50 or. A and B wf®n

taken together are oxo, methyl ene or al kyl engdj oxy?:.-havi ng fromtwo-:to four
carbon atoms; and the broken fNpe representS i optional doubl ‘e. bond,

one of said locations, in wh ~ase R3° campopitbe present; 55 R[err] S
hydr ogeqs, benzyl, al.k.anoy_-l ~hg 'Rng’from one Fo; P‘: ve car bon atons, P(O (0'4)52

i

t he mono- or 55 _ _ >

I-C

wherein A is hydrogen; ' ' RS :

'50 B is hydroxy, hyd roxymethyl or alkanoyloxy havmg from one to f|ve carbon atoms
or
A and B when taken together are oxo, methylene or alkylenedloxy havrng from two to four carbon atoms;
and the broken llne represents an optlonal double bond at one of said locations, in which case R3 cannot be
present;

55 Riis hydrogen, benzyl, alkanoyl having from oneto frve carbon atoms, P(O) (OH)z or the mono- or 55
disodium or potassium salts thereof, -CO{CHz2)2CO2zH or the sodium or potassium salts thereof or
CO(CH2)pNRsRs wherein p is an integer from 1 to 4, each.of Rs and Rs when taken individually is hydrogen or
alkyl having from one to four carbon atoms; or Rs-and Rs when taken together with the nitrogen to which -
they are attached form a piperidino, pyrrolo, pyrrolidino, morpholino or N-alkylpiperazino rlng having from

60 one to four carbon atoms in the alkyl group;

Rz is hydrogen, alkyl having from one to six carbon atoms, alkenyl having from three to six carbon atoms,
phenyl or phenylalkyl having from one to four carbon atoms in the alkyl moiety;

Rs is hydrogen or methyl;

Ra is hydrogen or alkyl havmg from one to six carbon atoms, prowded that when Rz is methyl Rais '

65 hydrogen; : B .. .65

50

60



di sodi um or pot assi unsal rsrrrereof—rerr-]—crr—rhe sodi um or potassiUmsalts
reof ,or [err] wherein oml to 4, each of-Rerr] and
efr] when t aken: |nd| VI du Illlpl "Imm m r al kyl having fromone to four
on atons R ers sen*oethervmththe nitrogen to

ch? t heyC %1?80‘@?? Qched form a pi peri di no, pyrrol o, pyrrolidino, morp®lino
or N-al kyl'piperazino ri ng having from 60 one to four carbon atonms 1n thev/

al kyl 60 R2 is hydrogen,
al kyl %a\?élgﬁknfaﬁ %ﬁn&:&’to%%ee Eémto%orrs “al kenyl having fromthree to- siXx
car bongat ons, e or pheny a having fromone to four carbon atons in

‘the al kyg)- (im,mﬂi-(ylkz)nmhdréin éhyldéf(ogenno (alkenistalkylete Hading Sorhyrebtotharerocarkah ltpinshavi ng
f r om Sowith th@previso tlmﬂbeumnat(mpf cap:ooatpme@ (qlmmus\mghs mgqeg:elannhlyq‘teen mch of . %6
hydr og@nndmsOoH and -

68 z |S§Véf?‘ﬁ’é‘199"'€‘é vl ky “having fromtwo to thirteen car bor atom; or
(b) 1d ghddimwRs b r}rum%;gﬁldpoeach of (alk[err]). and (alK[err]) 'isal kyioene ¥
havi nga dthdHeRiile Q tﬁeE&H’k\ﬁﬁlratkﬁrfblsafaﬂf@frmﬁoﬁméiaurtcbﬂ)onpit&‘ds&%o%&kﬁinpbnhﬂs *
sunmmat whétein A a8 faKen tafethamard dxo @ad Hsisthiydrpgenpl us (al k2) ‘i s not greater than
t hi r t e et phessrabeuti¢alibaceertable bippresurgorgthergfor; an@thwnaynm@ﬂceigewempw ?Qﬁﬂdd@@‘ ®
wher g peitpidhasp cqnywhwm B ppntain 8 RPIBATGYP- c )
10 and | he”‘ mone u) ‘:vféf:i'aér whe 'fgfgs Wdfﬂeﬁﬂnﬁgﬁsd\yg'Q‘VaWdﬁ%‘yT? 8Y1r1°one to Four
Cf'” bon® *l“BXF& Irﬁ.m g HAM %h \Lﬁ\-ﬁﬁ@hé‘atﬁat@&‘&cﬁm%@%t oget her are oxo and
s hydrogs, ounmdco . t@&&ﬁalsfwméuly.saﬁ@@ehém&wder.eﬁwr@gaﬁsmzherefor and
the alk\ir&ﬁabmgﬁa*ﬂtytomﬂmabine aci-d additi-on salts of those conpounds
whi c ccsnt/mompaurwasooodugmdpm4161eremz-#Iobmmdfreeémuucﬁgowpm%ﬂquboﬁm@r ein -

A is hijan enhmeB is h droxy or havi ng '
from on 'é“déﬁl meﬁ W 'e}/ 'Z:V(?c?lgﬁﬂ%'gEf écqg(gﬁ\x"z wherein
Ris a atg,J{?2 %?g)ﬁ_é a(“g'l, eny c h pund according to claim3, -
wher es ridR: is Bl dadh df Bs 4 Al iDBNRFogamlEdndZ i S al Kyl sne
havi ngcfonomcﬂz)&o 11 car bon atoms 20 5. A conpound according to claim4
wher ei n 12 i392-fckaxy e, 1hdimpthy) héptdimhenvilch- methglagyblohexaradbs, and each:of .20 W

and R3 |13 wemag@ﬁaccerdmAmméwaera'eédﬁ'ﬁr Rrdp alkanyh Rals RydsodRpandd isClEtkn of R2

and | h en _an Se ) Vo oK di et hyl

hepty) mﬁ [gf%mﬁw EZ. 'gﬂﬁéy'{gﬁs%& 16 naded, Ty hept y1)
.

phenyl ] sbbrd. o cldim hereﬂpmm oRY; RS KlidRiger, RistdiaimrEkWeaeiin R2 is
al kyl , each of R3 and R4 is Qgen, and Z is 25 [err]. 10. 3-[2-hydroxy

-4- 11- di net hyl hept en 0 hexanpl
conpRinds: aé@WW%QaWHdEFéJﬂ%1*MIéF%QSﬁ"é@"‘ﬁﬁe'"%‘g’hgs%"kﬁ gfarbﬁ}toné 35
hydrog «lnlr htyl o2y} phehgh cyeloShesanor- hydroxy -4- (1,1 - -
di met hy'-c} %7 Ju:bég %miuperﬁt%s?&&p e o ascholiamey. 30 13,
cis-3-[4g ﬂhSd(Md a<.4:ord(n tolclaim @i, WRdrbiy B ish@drysty) eapinefNy/and R+ is hydaogen aBLZ isret hy|
cycl 90hw{aﬁaévmglém%ommomatdmaccordl n to claim 3 wherein
i S hydr agem cofipound fegbiid[ng torg a)WSEJNDﬁF'R ‘19 ﬁ""@%fi‘]'s\'l\)"f’%ge%“dZl'SC(CHfqug'gzﬁ?pound
accordi B t3t£2 EY‘H?’W]"I@ Tofigptayipepyl)pbeny gg* nm AhRbr has from4 to

ai eln ogeth 5 o thyl r
5 carbo on mg M?g/ ﬁg%ﬂ.y 91 2- (5- phenyl pentyl
oXy)- 45) gﬂe nf accHfathg tthaim 1'wh |mﬁpm5te@G/GBSIWI iﬁgieﬁ/mﬂidaltmritogﬂ‘thei 45 .
wher ei Qelgxd; Q,sadn(y;éﬁbsaa.aq;@ﬁﬁebgeycl oal kyl noiety. 18. A conpound according to ¥
clai m 183 \Wrempbund Becbmiing yerhladn ] wheseeit i flkwfeng havirafroms tpjichatbgestomn gackof s 40 ,
al kyl emenhmmngthrmsnttR)slﬁPf@ar bon at oms
40 19, AR4céS °"<¥p%‘f"r‘flf Feelo hey %f%jn each of ‘R2, R3 and R4 js -

hydr g%e °'°he |e.1e hadina%rhweh@méfda)bop heny! ]

ethyl
cycl ohg ms%a\ched‘in‘,‘f'az"ﬁw’?%"" rég,{%ﬁgu rae cy | al me in claiml wherein A and B

taken togetdigfs 1aﬁlﬁ1eﬂ¥lﬂept\ﬂﬁ V&r@&@h@fylH methyl- cycloheptanone.
28. A pharmaceutical composition in unit dosage form comprisinga pharmaceutlcally aoceptable carrier
55 ordiluent and an analgesic, tranquilizer, : sedative, antianxiety or anticonvulsant effective amount ofacom- gg
pound as claimed in any one of claims 1 to 27 with the proviso that R is not benzyl.
29. A process for selective alkylation of a- 3-(3; 4wd|hydroxy-phenyl) cycloalkanone havung from 5 to8
carbon atoms in the cyclo-alkyl moiety at the 4-hydroxy group which comprises: o
_ - (a) converting said 3-(2,4-dihydroxyphenyl)- cycloalkanone to a ketal with an alcohol havmg from oneto -
60 four carbon atoms; C . 80.
{b): alkylating the product of step (a) with a compound of the formula . .

P

W—Z—Y -

' 65 wherein Y is selected from the group conslstmg of chloro bromo mesyloxy and tosyloxy - - . 65



~al kyl enedi oxy havi ng fromtwo to four car bon atoms 45 22. A conpound
according to claim?21 wherein R i aﬁlﬂlﬂMILHﬂHﬂ | oal kyl noiety; A and B
t aken taogether 45 are oxo; Zis - hydrogen. 23. A conpound @
according to claim?21 wherein Zis aI°I<yI ené havi ng from38 toll car bon
atons, 68ach of W Rerr], and R[err] is hydrogen and R is | BBapo4azp 824, €9
3-[4- i met nyrhepty y .
3-[4- (1 1 Z‘ls{elleB@&MtrhgbeM:o)lsma\g oh}bﬂ&)&ﬁbérmenﬂls]akyla}émhﬂmmi@nﬂhlrteen '
50 26. Acarbsremanil arkiOn Brseleats floo tivd group cBiisistingeafbydroded, pyddvhardhy| , Z i s al kyl ene
having fromfive to nine carbon a ; each of R3, R4 and Wi s hydrogen,
and R |s |-B or |-C 27. 3-[4(1, imet hyl heptyl) -2- hydroxy phenyl]-4-.
nmet hyl - cycI ohept anone. 28. A pharmaceutical conposition in unit dosage 5
form conpLginig |@seﬂaﬂmggr{>§@éok¥sﬂﬁ&Sﬁn%ra@neﬂtﬁﬁ;arnh9ﬁ0r5'5 or diluent and an
anal gesi gupgtranquiii zer, sedative, antianxiety or -anticonvul sant effective
amount of (g tedamgtﬁ&lwﬁtbadroa&teﬂsapmdmmmmmy.done of clains 1 to 27 with the
- piow saot [3at Atockss acvotdirigendajth 29 Riskreithpketat is femédhry repcticaof the @ (2atdiyHary-on of 1a
3¥( 3, 4di mygwtb ¥glo h%nyq\y'ﬂ\?}%ﬂ"@lbfpmﬁane havi n from 5to 8053%38?5:)%0% in
“the cycl o-3} kApro 5!%/ 37 iR pRe
cg‘;nvertl AePsegt %'Vweﬁte et?fehgjgf'%%?wﬁé%y cgmgc xgg %none to a ketal with an
‘al cohol having fromone to 60 fourcarbon atons; ’
60 (b) alkylating the product of step (a) Mh a_conpound of the fornula
WZ- ¥ 65 wher ei n Ll SElartr: 'fsmﬁm %‘w SRR ARGSIRnIL. Prom.
mesyl oxy and tosyl oxy: S °h Fopies may o obtained
GB 2 004 870 B 69 , Z is sel ected fromthe group consisting of
-(al k2)- wherein (alk2) is alkylene having fromone to thirteen carbon
atons; and Wis selected fromthe group consisting of hydrogen, pyridyl and
5 o
5 wherein WL is selected fromthe group consisting of hydrogen, fluoro and
chloro; and (c) treating the alkylated product of step (b) with dilute
acid. 10 30. A process according to claim?29wherein the ketal isforned by
reaction of the 3-(2, 4-dihydroxy- : 10 phenyl)
cycl oal kanone with a trial kyl formate. 31. A process for preparing a
conpound of the formula (1) as clainmed in any one of clains 1 to 27
substantially as herei nbefore described wth referenceto the Exanples.
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