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Cashew nut shell liquid (hereinafter sometimes simply “CNSL” for
brevity) has been known for years to contain compounds useful in various aspects of
chemical industry, with particular reference to plastics production. It is of such
interest for various purposes that technical grade distilled CNSL is a commercially
available product. It comprises, in major proportion (typically about 80% by weight),
a material also sold separately under the trade name CARDANOL which is a mixture
of the hydroxyalkylphenols 3-(pentadec-8-enyl)phenol, 3-(pentadeca-8,11-
dienyl)phenol and 3-(pentadeca-8,11,14-trienyl)phenol. Minor constituents include
about 18% of a material also sold separately under the trade name C}XRDOL, which
is a mixture of the corresponding 5-substituted resorcinols, and about 2% 2-
methylcardol, which is a mixture of the corresponding 2-methyl-5-substituted

resorcinols, and other materials not fully identified.

Aromatic polycarbonates are a widely used class of generally
amorphous polymers characterized by such properties as transparency, durability,
high impact resistance and solvent resistance. In recent years, they have been used
advantageously for the fabrication of optical recording media, as exemplified by
compact disks. It is very advantageous, however, to use for this purpose
polycarbonates having very low birefringence values. This frequently involves the
incorporation of copolymer units in a conventional polycarbonate, such as one

derived from 2,2-bis(4-hydroxyphenyl)propane also known as “bisphenol A”, since
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ref erence VAW agrs of thespiathercxpiie bisphenols are produced
only at considerable expense.

It is of interest, therefore, to develop new bisphenols having the
potential of affording polycarbonates with high processability and low birefringence.
It is of particular interest to develop bisphenols which may be easily and cheaply

15 obtained from readily available and renewable resource materials such as CNSL.

SUMMARY OF THE INVENTION

The present invention provides a class of novel 1,1- bis(4-
hydroxyphenyl)-3-alkylcyclohexanes, some of which are available from naturally
occurring materials with particular reference to CNSL. Also provided is a method for

preparing said 1,1- bis(4-hydroxyphenyl)-3-alkylcyclohexanes and polycarbonates
20 capable of production therefrom.

In one of its aspects, the invention includes 1,1- bis(4-hydroxyphenyl)-

3-alkylcyclohexane compounds having the formula



preparing said 1,1- bis(4-hydroxyphenyl)-3-al kyl cycl ohexanes and

pol ycarbonates 20 capable of production therefrom In one of its aspects,
the i nvewoomsmz| udes 1, 1- bi s(4-hydroxyphenyl)- 3-al kyl BgTUSHENa2VE
conmpounds having the forrmula -2 WD 02/18312 PCT/ USO1/ 19620 R (I) HO
wherein Ris an al kyl radical containing at |east 10 carbon atons. Another
aspect of the invention is a nethod for preparing such 1,1-

bi s(4- hydr oxyphenyl ) - 3-al kyl cycl ohexanes whi ch conprises: 5 (A

hydr ogenati ng a conposition conprising substituted phenols of the fornula
R (Il) HOwherein R is an alkyl or al kenyl radical rcontaining at |east 10
carbon atons, to the corresponding substituted cycl/ohexanols; 10 (B)
oxi di zing said substituted £ycl ohexs >—corf esponding substituted
cycl ohexanones; and (C) contacti i cycl ohexanones with
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said 1,1- bis(4-hydroxyphenyl)-3 s -3 WD 02/18312
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wherein R is an alkyl radical containing at least 10 carbon atoms.

Another aspect of the invention is a method for preparing such 1,1-

bis(4-hydroxyphenyl)-3-alkylcyclohexanes which comprises:

5 (A) hydrogenating a composition comprising substituted phenols of the

formula

() HO

wherein R' is an alkyl or alkenyl radical containing at least 10 carbon atoms, to the

corresponding substituted cyclohexanols;

10 (B) oxidizing said substituted cyclohexanols to the corresponding

substituted cyclohexanones; and

(C) contacting said substituted cyclohexanones with phenol in the

presence of an acidic catalyst.

Still another aspect of the invention is polycarbonates comprising

15 structural units derived from said 1,1- bis(4-hydroxyphenyl)-3-alkylcyclohexanes.
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i s(4-hydroxyphenyl) - 3-al kyl cycl ohexanes ereinafter sone .
PL;&IohgwaDOZﬁB$pKeLols") gf ?ornula |, the R value is anprar/kgd1/195mdi cal
containing at |east 10, preferably from 10 to about 30, carbon atons.

Norrmal al kyl radicals are particularly preferred. Mst preferred, by
reason of its availability in 5 CNSL, is the n-pentadecyl (Cl5H31)
radical. Step A of the method of the invention conprises hydrogenation of a
conposition conprising substituted phenols of fornula Il. The R radical

therei n MPETPELED RESFRIPITON; PRBHERTE EMBODIGIENES €r bei ng converted by
hydr ogenation to the corresponding al kyl radical concurrently with the

hydr ogenati on of the_aronatic ri ngr. 10 In a preferred enbodi nent, the

conposi ti on bei ng hyHrH§drabiii-hy aﬁypl@axlﬂ-3o¢1§ylcy?dmae¢i(h$eg@m§tii -
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f these. 35.Pent adecyl phenol .may be prepared by hydrogenation of t
CARDANL c%%%&%ﬁh’??e% Aregrialery prgGned. Vineisebrmedoy ﬁeés%laﬁ?@@@@léﬂ?l}tymal | abl e
as s® prePEREdisfth®nGa: i@ fdicdypi cal hydrogenation conditions nmay

i ncl udeIO ?gnpe’r eslturgng ir% t e( rlé%g)é olfc about 140-160C, pressures in the
range of about 0.5- 1.52 nepgaPascals (MPa) and the presence Qf a catal yst,
typically a Goup VIViEDdeeidhe pothodtofitesinveniion caspRaeslyydiogenetion & t abl e

condi tion i o f e, 1l | ndi atent . .specification
78,216 andi° ﬁggaﬁéﬁ@ﬁ%ﬁgesﬁgsé‘l%?‘irﬁr‘?&iognor}fiiﬁ?‘ﬂ%ﬁ)Sge R 2 Pagin mgy73,
347- 350, theeandillsdlonslkeay] radicahiteHatedsr ®eingConRItedShydyodeRhi®sfBGRe herein.
Any hydr ogenati on. corhgli tians effective to saturate an aronatic radical
gcorlrespon ing alkyl radical concurrently with the hydrogenation of the aromatic ring.
10 In a preferred embodiment, the composition being hydrogenated is at least one
component of CNSL, particularly one or more of the CARDANOL components or
hydrogenation products thereof and especially 3-pentadecylphenol. Thus, R’ is

preferably pentadecyl or a C;5 mono-, di- or triolefinic radical, or a mixture of any of

these.

15 3-Pentadecylphenol may be prepared by hydrogenation of the
CARDANOL composition or constituents thereof, and is commercially available as
so prepared from Cardolite Corp. Typical hydrogenation conditions may include
temperatures in the range of about 140-160°C, pressures in the range of about 0.5-
1.52 megaPascals (MPa) and the presence of a catalyst, typically a Group VIII metal

20 catalyst such as Raney nickel. Suitable conditions are disclosed, for example, in
Indian patent specification 78,216 and in Madhusudhan et al., Indian Journal of
Technology, 1973, 347-350, the disclosures of which are incorporated by reference

herein.

Any hydrogenation conditions effective to saturate an aromatic radical
25 may be employed in step A. Typical conditions include the presence of catalysts,
especially Group VIII metal catalysts such as nickel or supported ruthenium, suitable

supports including carbon, silica, alumina, silica-alumina, aluminum phosphate,
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hydrogenation of step A are the aforementioned Indian patent specification 78,216, as

well as US Patent 4,503,273 and Sethi et al., Indian Journal of Chemistry, 1964, 178-

15 181, the disclosures of which are incorporated by reference herein.

In step B, the substituted cyclohexanol produced in step A is oxidized
to the corresponding cyclohexanone. The oxidizing agent employed may be any such
agent capable of oxidizing the hydroxy radical to a ketone carbonyl group. Typical
oxidizing agents and conditions are in many standard reference works, including

20 Advanced Organic Chemistry Reactions, Mechanisms, and Structures by Jerry March,
4th edition, John Wiley & Sons, 1992, Illustrative oxidizing agents are hexavalent
chromium compounds such as sodium dichromate and pyridinium chlorochromate,
hypochlorites such as calcium hypochlorite, peroxides such as hydrogen peroxide and
t-butyl hydroperoxide, and molecular oxygen , optionally activated by microwave

25 radiation or the like. Alkali metal dichromates such as sodium dichromates are

particularly useful in an acidic medium such as acetic acid.

Reaction temperatures in step B will depend on the oxidizing agent

employed. For hexavalent chromium compounds, temperatures in the range of about

0-100°C and preferably about 35-80°C are typical. The amount of oxidizing agent is
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4th edition, John Wley & Sons, 1992. Illustrative oxidizing agents are
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typi cal. The anpunt of oxidizing agent is -5 WO 02/18312 PCT/US01/ 19620
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a 10-25% excess. Finally, in step C the cycl ohexanone product of step B is

contacted, under regctdon: I 1 £10 i | .G Cconmpound,
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transesterification and redistribution met or by so tate

pol yi®r i zabd workad udesd isobset] byf amventzompl meansn These may include solvent

removal when a solvent is employed, washing, drying and recrystallization.

The polycarbonates of this invention may be prepared by conventional
polycarbonate synthesis methods such as interfacial, transesterification and
redistribution methods, or by solid state polymerization as described, for example, in

15 US Patents 4,948,871, 5,204,377, 5,266,659 and 5,288,838, the disclosures of which
are incorporated by reference herein. All of these methods are the subject of many
issued patents and publications, and need not be described in detail herein. Ester units
may be incorporated in the polycarbonate by the use of a corresponding dicarboxylic
acid or acid chloride in an interfacial procedure or the use of a dialkyl or diaryl, most

20 often a diphenyl, ester of said acid in a melt or solid state procedure.

The polycarbonates of the invention include both homopolycarbonates
and copolycarbonates. The copolycarbonates may also contain units corresponding to
the dihydroxy compounds disclosed by name or formula (generic or specific) in U.S.
Pat. No. 4,217,438, the disclosure of which is incorporated by reference herein. Such
25 copolycarbonates typically comprise about 5-95% by number of units derived from
the 1,1- bis(4-hydroxyphenyl)-3-alkylcyclohexanes of the invention, with the balance

being other units.

Said other units include those having the formula
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15 US Patents 4,948,871, 5,204,377, 5,266,659 and 5, 288, 838, the

di scl osures of which are incorporated by reference herein. Al of these
nmet hods aveov/kss1subj ect of many issued patents and publieear/iuseiiosand need
not be described in detail herein. Ester units nmay be incorporated in the
pol ycarbonate by the use of a correspondi ng dicarboxylic acid or acid
chloride in an interfacial procedure or the use of a dialkyl or diaryl,
nost 20 often a diphenyl, ester of said acid in a nelt or solid state
procedure. The pol ycarbonates of the invention include both

honopol ycarbonates and copol ycarbonates. The c@pol ycarbonates nmay al so
contain units corresponding to the dihydroxy q npounds di scl osed by nane

or formula (generic qupspecifiic) in LL,8.  Rat §-217, 438, t he
di scl osure of which is incorporated by reference herein. Such 25

copol ycarbonates typically conprise about 5-95% by nunber of units derived
from the whdreiniagh 4f Ay dndAy preemphcyBliativylenymoniatx skl afid YHe ai nventi on,

with the balance being other unjts. Said other .units jnclude those having
the fornul &49&% %“‘@Qﬂ%ﬁ%fg OBy %ﬁ?%é%ratbi(l Ao }\Y f/&% &59%8lence yher ein
each of A bt i\BorhulALITRBABYAly i6 (B MelaSpadl ARIONS of AdbsdA2 BN [aYichS 2
bridging radical in which one or two atons separate A from A The free

val enée b®mls in formula 111 are usually in the meta or para positions of
A and A2 inrelation 5 to Y. The A\ and A2 val ues nmay be unsubstituted

phenyl ene or substit T{ifg' a {Ab V@lh{asvlﬁ%)éPQﬁﬁs%%gtitu{eldlpﬂgﬁ};lgﬁé SSuBYRELyt uent s
(one or nore) being alkyl, alkenyl, 0
derivatives thereof, illustrative substituents (one or more) being alkyl, alkenyl, halo
(especially chloro and/or bromo), nitro, alkoxy and the like. Unsubstituted phenylene
radicals are preferred. Both A' and A” are preferably p-phenylene, although both may

10 be o- or m-phenylene or one o- or m-phenylene and the other p-phenylere.

The bridging radical, Y, is one in which one or two atoms, preferably
one, separate A' from A It is most often a hydrocarbon radical and particularly a
saturated radical such as methylene, cyclohexylmethylene, 2-[2.2.1]-bicyclohep-
tylmethylene, ethylene, isopropylidene, neopentylidene, cyclohexylidene,

15 cyclopentadecylidene, cyclododecylidene or adamantylidene, especially a gem-
alkylene (alkylidene) radical. Also included, however, are unsaturated radicals and
radicals which contain atoms other than carbon and hydrogen; for example, 2,2-
dichloroethylidene, carbonyl, phthalidylidene, oxy, thio, sulfoxy and sulfone. For
reasons of availability and particular suitability for the purposes of this invention, the

20 preferred units of formula ITI are 2,2-bis(4-phenylene)propane carbonate units, which
are derived from bisphenol A and in which Y is isopropylidene and A'and A2are each

p-phenylene.
The invention is illustrated by the following examples.
EXAMPLE 1

25 A solution of 40.35 grams (g) (130 millimoles [mmol]) of 3-
pentadecylphenol prepared from CNSL in 150 milliliters (ml) of 2-propanol was
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(especially chloro and/or bronp), nitro, al koxy and the |ike. Unsubstituted
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formula I'll are 2, 4-phenyl ene) propane carbonate units, which are
deri véd fr@wdaﬂ‘fs‘fmeth@IdeSAfedrﬁdpﬁnﬁadwlc}’plqhaxenols@mm@in alpiold cinid.6hg (8% A2 are
each p- phgg%ke The invention is illustrated by the foll ow ng exanpl es.
EXAMPLE 1 |on of 40.35 granms (g) (130 mllinoles [mmDl]) of 3-
pent adecyl phenol prepar ed fromCNSL in 150 mlliliters (m) of 2-propanol
was -7 WERAMPBBH2 PCT/US01/19620 charged to a 300-nl Parr reactor and 2
g of rutheniumon carbon was added The reactor was pressurized with

hydr ogen at about 11 MPa and j/[ unt| rption of hydrogen
had ceased (about 1. 4 Sﬁgﬁlrog)(’fag L 9? Wgﬁ)ﬁg}gpno? 1y ]tgroéflfl
through sibiaacigelcetid H6d 5k ¥6MEd YRshot 6@%& Affnd N64RIBRKGH opaS 34 ACUUM
10 (31.8 mmol) of sodium dichromate in 14 ml of glacial acetic acid and 5 m! of water
was added dropwise over 4.5 hours at a temperature below 10°C. The reaction

mixture was heated to 60°C for one hour and vacuum stripped to remove acetic acid.
The residue was diluted with water and extracted with ethyl acetate. The extract was
washed with aqueous sodium bicarbonate solution and water and dried over sodium

15 sulfate. Upon vacuum stripping of the solvent, the desired 3-
pentadecylcyclohexanone was obtained as a waxy solid, m.p. 41°C. The yield was 23
2 (92% of theoretical).

EXAMPLE 3

A 500-ml 3-necked flask fitted with a magnetic stirrer and gas dip tube
20 was charged with 30 g (97 mmol) of 3-pentadecylcyclohexanone, 54.93 g (580 mmol)
of phenol and 1.5 ml of mercaptopropionic acid. The resulting mixture was stirred at
room temperature for 15 minutes, after which anhydrous hydrogen chloride gas was
passed into the mixture for 1 hour, whereupon the mixture solidified. It was dissolved
in ethyl acetate, washed with aqueous sodium bicarbonate solution and water, and
25 dried over sodium sulfate. Vacuum stripping of solvent afforded a pink solid which
was washed with petroleum ether and recrystailized from a mixture of benzene (10

parts by volume) and petroleum ether (90 parts by volume). The desired 1,1- bis(4-



5 dried. It was the desired 3-pentadecyl cycl ohexanol, obtained in a yield
of 40.6 g (98% of theoretical). EXAMPLE 2 A solution of 25 g (80 mol ) of
3- pent adexgboyssibhexanol in 190 m  of glacial acetic aci BCWaSoic6etoed to
about O0C, with stirring, and a solution of 8.33 g 10 (31.8 nmol) of sodium
dichromate in 14 m of glacial acetic acid and 5 ml of water was added
dropw se over 4.5 hours at a tenperature below 10C. The reaction m xture
was heated to 60C for one hour and vacuum stripped to renove acetic acid.
The residue was diluted with water and extracted with ethyl acetate. The
extract wabydramgphesyWBiinadua0sRIcHRMWRI alRINALS salEy Y gancMat er and
dried over sodium 15 sulfate. "Upon vacuum stri pping of thé& solvent, the
desired 3 theoteticdy;yh.pytd4SBexanone was obtained as a waxy solid, mp. 41 C
The yield was 23 g (92% of theoretical). EXAMPLE 3 A 500-m 3-necked fl ask

fitted wth a magnet {,¢.stirrer and. gas dip.tube .2 s, charged with 30 g
(97 mol ) of 3-pent aﬁ%@l%@}gﬁﬁ&ﬂ&?g’ﬁ’g@ haérg_bggl beté‘@%b}tq@rﬁ]iﬂ BUPRE PBhenol and
1.5 m of iREEARNYIHTBIRInG desdritioddghd &aHpldsRHNTH MbtBEIMBTASh bEhed at

room tenperature for 15 minutes, after whiCh anhydrous hydrogen chloride
gas was phsdatien on hespepepitheinaenton. Acenydinglywmanenspoedifibationsxt ur e
solidified ; j I et.at shed. wi agueous sodi um
bi car bonat aedag)aluu I,gﬁ& gﬁ%ﬂ%gfeg# Eg'aoné@%ég Og(ré iSltél e%%&@gﬂay ‘Ef}ﬂ“i ?Ragtt“ég Vacuum
stri ppi ng fibmshé yerit araf fcopelefiha ppiselt is@ntion.whi ch  was washed with petrol eum
ether and recrystallized froma m xture of benzene (10 parts by vol une)
and petroleumether (90 parts by volune). The desired 1,1- bis(4- -8 WD
02/ 18312 PCT/ USO1/ 19620



hydr oxyphenyl ) - 3- pent adecyl cycl ohexane was obtained in a yield of 37 g (80%
of theoretical); mp. 104C. Wile typical enbodi nents have been set forth
for the pvopos31df illustration, the foregoi ng descri ptipawuandoe2anpl es
shoul d not be deened to be a 5 limtation on the scope of the invention.
Accordingly, various nodifications, adaptations, and alternatives may occur
to one skilled in the art without departing fromthe spirit and scope of
the present invention. -9 WO 02/18312 PCT/ US01/ 19620 What is clainmed is:
1. A1, 1- bis(4-hydroxyphenyl)-3-alkyl cycl ohexane eonpound having the
formul a R Whhjisidhitelt@rein R is an al kyl radical containing at |east 10
carbon atons. 2. A conpound according to claiml wherein R is pentadecyl.
3. A nethod for preparing a. 1, 1- bis(4-hydroxyphenyl)-3- al kyl cycl ohexane
whi ch conpri ses: (A)l-rﬁ&ﬂoéﬁﬁ%w(ﬂf@w @ﬁgyésalkﬂ@ypl@hﬂxpm evmppundiieyingut ed
phenol s of tlR&mdP formula R HO wherein Rl is an al kyl or al kenyl radical
containing at |east 10 carbon atons, to the correspondi ng substituted

cycl ohexanol s; (B) oxidizing said substituted cycl ohexanols to the
correspondi ng R

M HO

5 wherein R is an alkyl radical containing at least 10 carbon atoms.
2. A compound according to claim 1 wherein R is pentadecyl.

3. A method for preparing a 1,1- bis(4-hydroxyphenyl)-3-

alkylcyclohexane which comprises:

(A) hydrogenating a composition comprising substituted phenols of the
10 formula

R!
HO

wherein R' is an alkyl or alkenyl radical containing at least 10 carbon atoms, to the

corresponding substituted cyclohexanols;

(B) oxidizing said substituted cyclohexanols to the corresponding

15 substituted cyclohexanones; and

(C) contacting said substituted cyclohexanones with phenol in the

presence of an acidic catalyst.

-10-



15 substituted cycl ohexanones; and (C) contacting said substituted

cycl ohexanones with phenol in the presence of an acidic catalyst. -10 WO
02/ 18312 WVRC02/4804/ 19620 4. A net hod accordi ng to cl ai m 3PehERE/TI6cR | S
preferably pentadecyl or a C15 nono-, di- or triolefinic radical, or a

m xture of any of these. 5. A nethod according to claim4 wherein the
conposition of step Ais prepared fromcashew nut shell liquid. 5 6. A

met hod according to claim3 wherein step Ais perfornmed at a tenperature
in the range of about 175-250C and a pressure in the range of about 5- 15.2

MPa, in the presenceqof n@etl@@&é@orwﬂé to'BRdi! 3 ﬁﬁél@in)/ﬁ‘tls p?efex%bgﬁfeﬁfé%%ﬁcor di ng
to claim6 wherein the G ou metal is nickel or ruthénium I0 8. A

met hod accerafngrang- ,cﬂla@fnﬁflsf)ﬁﬁﬁ&r@ﬂwah pea pixiofrgyadésein step Bis a
hexaval ent chrom um conpound, a hypochlorite, a peroxide or nol ecul ar

oxygen. 9. A method 1201%&{% c{cﬁrd@ig@o'&a%g%ﬁ%g fu@gm%g&s ono éﬁ;?% s

sodi um di chromat e. accordi ng arm
t enper at urgrepared frem Gishéw nitshieidéiquainge of about 35- 80C. 11. A met hod
according to claim3 wherein the acidic catalyst in step Cis an ion

exchapge resin in th cid form an acidic clay, sulfated_zirconia or
excesg anhydrous hy r%&@%h@rﬁ cgerding ¢ Ofkfmi@ rﬁ@t%%&a%%fw %48 claim 1l
wher ei n t henfehdir€ i AedhygoflaBout 175-250°C and a pressure in the range of about 5-

15.2 MPa, in the presence of a Group VIII metal catalyst.

7. A method according to claim 6 wherein the Group VIII metal is

nickel or ruthenium.

10 8. A method according to claim 3 wherein the oxidizing agent in step
B is a hexavalent chromium compound, a hypochlorite, a peroxide or molecular

oxygen.

9. A method adcording to claim 8 wherein the oxidizing agent is

sodium dichromate.

15 10. A method according to claim 9 wherein the temperature in step B

is in the range of about 35-80°C.

11. A method according to claim 3 wherein the acidic catalyst in step
C is an ion exchange resin in the acid form, an acidic clay, sulfated zirconia or excess

anhydrous hydrogen chloride.

20 12. A method according to claim 11 wherein the acidic catalyst is

anhydrous hydrogen chloride in combination with a mercaptan.

13. A method according to claim 12 wherein the mercaptan is

mercaptopropionic acid.

14. A method according to claim 11 wherein the temperature in step C

25 is in the range of about 10-40°C.
-11-



anhydr ous hydrogen chloride in conmbination with a nercaptan. 13. A nethod
according to claim 12 wherein the nercaptan is nercaptopropionic acid. 14.
A et hod veaopissing to claim 1l wherein the tenperature | NPET/ERIIAIAS IS in
t he range of about 10-40C. -11 WO 02/18312 PCT/US01/ 19620 15. A nethod for
preparing 1,1- bis(4-hydroxyphenyl)-3- pentadecyl cycl ohexane which
conprises: (A) hydrogenating, in the presence of a nickel or ruthenium
catal yst, a conposition conprising 3-pentadecyl phenol prepared from cashew
nut shell liquid to 5 3-pentadecyl cycl ohexanol; (B) oxidizing said

3- pent adecyl cycl ohexang{ mmﬁfopﬁgﬁﬁmiwqﬁqﬁgﬁ@gﬁ&mgh a hexaval ent
chrom um conpound, a hypochlorite, a peroxide or nolecul ar oxygen; and (C)

cont act i ngpa¥dgcdceydehaee yhishspoipgseshone with phenol in the 10 presence
of excess anhydrous hydrogen chloride in conbination with a nercaptan..

ey B2 01 GO PA LA el b ol 2, 2

wherein R is an al ky alning at | eas car 17. A
pol ycar bonatmgpaaitivarcdipgising 3cpantadetdphdrel prepafed ifonpesshewteay thell liuidH. A

pol ycgr bonﬁtpgntg eCc(})/{cgillclr(])ﬂe)Ea%oﬁl aim 16 which is a honopol ycarbonate.

(B) oxidizing said 3-pentadecylcyclohexanol to 3-
pentadecylcyclohexanone with a hexavalent chromium compound, a hypochlorite, a

peroxide or molecular oxygen; and

(C) contacting said 3-pentadecylcyclohexanone with phenol in the

10 presence of excess anhydrous hydrogen chloride in combination with a mercaptan..

16. A polycarbonate comprising structural units of the formula

R

wherein R is an alkyl radical containing at least 10 carbon atoms.

17. A polycarbonate according to claim 16 wherein R is pentadecyl.

15 18. A polycarbonate according to claim 16 which is a

homopolycarbonate.

19. A polycarbonate according to claim 16 which is a copolycarbonate.

20. A copolycarbonate according to claim 20 further comprising

structural units having the formula

-12-



19. A polycarbonate according to claim 16 which is a copol ycarbonate. 20.
A copol ycarbonate according to claim?20 further conprising structural

units hawaag21dse2 fornmul a -12 WO 02/ 18312 PCT/ US01/ 19620 BCT/US01(19630) A Y
AZ O C 0 wherein each of A and A2 is a nonocyclic divalent aromatic

radical and Y is a bridging radical in which one or two atons separate A
fromA2. 21. A copol ycarbonate according to claim20 wherein each of A" and
5 A2 is p-phenylene and Y is isopropylidene. -13

O—/=0

(1D Al Y A? o} o} ,

wherein each of A' and A? is a monocyclic divalent aromatic radical and Y is a

bridging radical in which one or two atoms separate A' from A

21. A copolycarbonate according to claim 20 wherein each of A! and

5 A’is p-phenylene and Y is isopropylidene.
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