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However, the ethanethi ol product fornmed during the
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agEMGEC@CE;, piridlnoctedetwd )i behzariezobe) bishanh (J&l) iy flate IﬁBl(OTFg)) and
pyridinium trifluoroacetate (TFAP) have been found to be unstable in basic aqueous
medium. Ethyl thiotrifluoroacetate has been used as a protecting agent for amino
acids in aqueous basic media. However, the ethanethiol by-product formed during the
protection reaction has a particularly unpleasant, intolerable odor and thus cannot be
used in manufacturing processes.

Accordingly, a need exists for an acylating agent such as a trifluoro-acylating

agent which is non-odorous and stable in aqueous basic medium.

BRIEF DESCRIPTION OF THE INVENTION
In accordance with the present invention, novel Co-Cjo alkyl- and aryl-
thiotrifluoroacetate protecting agents are provided which are substantially non-

odorous, and whose by-products are non-odorous and stable in aqueous basic
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i nvention, a process is provided for preparing a
C3-C19 al kyl- and aryl-thiotrifluoroacetates of
formula A of the invention 1A 0 11 10 QL-S-C CF3
where QL is C3 to C19 alkyl or aryd, which includes
the step of reacting a C3-Cl9, @Jéﬂé iol or an
arylthiol with a trlfluoroacylatlng agent whi ch
preferably is trifluoroacetic anhydride (TFAA), in

t he, presenc n_organi ¢ base such as pyrldlne
soVbenQ s adi ‘2@ o8}t BT ERY be sisehtgiamed @atbaawa@d or aryl
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in accordance Wth present ‘I nventi on,
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groups or primary or secondary hydroxyl groups or

am no al cohols with a trifluoroacetyl protecting group

i n an aqueous 20 sol ventipA which includes the step of

treating a primry or secondary am ne or am no acid,

or a primary or secondary algmh@Lcam n am no al coho

with a basic aqueous solution of a to C19 al kyl -

or aryl-thiotrifluoroacetate to cause the am no group

t A I%Eirl]g @:‘ oacsetto 8 y} & e?r?/l erh%hel(r:ltcﬁgesat?le Is%eIS) of reacting a C3-Cyo
alkylthiol or an arylthiol with a trifluoroacylating agent which preferably is
trifluoroacetic anhydride (TFAA), in the presence of an organic base such as pyridine,
a solvent such as dichloromethane (DCM) and a catalyst such as 4-dimethylamino
pyridine (DMAP). o

In addition, in accordance with the present invention, a process is provided for
protecting primary or secondary amino groups or primary or secondary hydroxyl
groups or amino alcohols with a trifluoroacetyl protecting group in an aqueous
solvent, which includes the step of treating a primary or secondary amine or amino
acid, or a primary or secondary alcohol or an amino alcohol with a basic aqueous
solution of a Cs to Cyg alkyl- or aryl-thiotrifluoroacetate, to cause the amino group or
hydroxyl group to be protected as its triffuoroacetamide. 7
In a preferred embodiment, the C3-Cy alkylthiol will be 1-dodecanethiol, and

the Cs-Cy alkyl thiotrifluoroacetates produced will be 1-dodecane-thiotrifluoroacetate
(CH3(CH)11SCOCEF;). 1-Dodecanethiotrifluoroacetate is particularly useful in

converting amine IT to amide III
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disclosed in U S. Pdtent No. 6, 395, 767. 5 @&dapelnd |1
may be prepared, 6 as described in U S Patent No.
6,395,767 and U.S. application Serial No. 19/ 9,012
based on provisional application No. 60/431,8§4 filed
Decenber 9, 2002. DETAI LED DESCRI PTI ON OF THE

I NVENTI ON 10 Unl ess otherw se indicated, the term"C3

t avHidiP1s 1REfub oy R thoikiedi Abedic ABENtO ind &fti-B8stty Abents as disclosed
anot her _group includes both straight and brahche

c HalhS HRathns 8 63AS8.767.cont ai ning 3 to 19 carbons,

prefer arbons, re prefe 11 to

car bo n;%,) AI%{pnO%P ggl I%Iéf ﬁgpreg A s S?f@ﬁ e‘gén @ %Te,nﬁgf’ h@%é% ;767 and
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hexyl, i sohexyl, heptyl, 4,4-dinethyl pentyl, octyl,

2 697431 811 ddechDecenben 8n2dA2. ' nonyl, decyl, undecyl

dodecyl, tridecyl, quatradecyl, pentadecyl, hexadecyl,

sept adecyl, octadecyl, nonadecyl and the various

branched chdETASOEBBESCRIETIONOY THRANVERTION Wel |
as sucgggrou s including 1 to 4 substituents such as
hal 0. esa RHiepVise indicated, the tegp “Cs iy Cofss empleyed herein alone or

oy P o g 0ol LB BB i ocrocarions,

cyehteming/d @l Wydarbanscpreferdbly altd Y4 oxpongmhore preferably 11 to 13
carbons, in the normal chain, such as methyl, ethyl, propyl, isopropyl, butyl, t-butyl,
isobutyl, pentyl, hexyl, isohexyl, heptyl, 4,4-dimethylpentyl, octyl, 2,2,4-trimethyl-
pentyl, nonyl, decyl, undecyl, dodecyl, tridecyl, quatradecyl, pentadecyl, hexadecyl,
septadecyl, octadecyl, nonadecyl and the various branched chain isomers thereof, and
the like, as well as such groups including 1 to 4 substituents such as halo, for example
F, Br, Cl or I or CF;, alkyl, alkoxy, aryl, aryloxy, aryl(aryl) or diaryl, arylalkyl,
arylalkyloxy, alkenyl, cycloalkyl, cycloalkylalkyl, cycloalkylalkyloxy, amino,
hydroxy, hydroxyalkyl, acyl, heteroaryl, heteroaryloxy, heteroarylalkyl,
heteroarylalkoxy, aryloxyalkyl, alkylthio, arylalkylthio, aryloxyaryl, alkylamido,
alkanoylamino, arylcarbonylamino, nitro, cyano, thiol, haloalkyl, trihaloalkyl and/or
alkylthio.

Unless otherwise indicated, the term “cycloalkyl” as employed herein alone or

as part of another group includes saturated or partially unsaturated (containing 1 or 2
double bonds) cyclic hydrocarbon groups containing 1 to 3 rings, including
monocyclic alkyl, bicyclic alkyl (or bicycloalkyl) and tricyclic alkyl (tricycloalkyl),

containing a total of 3 to 20 carbons forming the ring, preferably 3 to 10 carbons,
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t hgy ¥ hahdt g%@ﬁﬁssmfl}gﬁe 8htkolally ThthREIItE Y Gb ALK& Mdnts &Rh as

enpl oyed herei'n al'one or as” part of another group
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car.bons., pr.eferabl.y 5 to 10 carbons . 15 and.1 or 2 .

SRR e HEARL R0 St acst SR RSy sk B, Bftszgyano, thiol
C Yagll/p alklyRAW| andeY hP BERE Ribstitganed PRERYENY! , "
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C | R n n S |
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20 v. and the |ike, and may optionally be substituted _
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which may be optionally substituted as defined for cycloalkyl.

The term “cycloalkylene” as employed herein refers to a “cycloalkyl” group

which includes free bonds and thus is a linking group such as

v >

above for “cycloalkyl”.

and the like, and may optionally be substituted as defined

The term “alkanoy!l” as used herein alone or as part of another group refers to
alkyl linked to a carbonyl group.

Unless otherwise indicated, the term “lower alkenyl” or “alkenyl” as used
herein by itself or as part of another group refers to straight or branched chain radicals
of 2 to 20 carbons, preferably 2 to 12 carbons, and more preferably 1 to 8 carbons in

the normal chain, which include one to six double bonds in the normal chain, such as

-4-



The term "al kanoyl " as used herein alone or as part of
anot her group refers to alkyl linked to a carbonyl
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al kenyl " or "al kenyl" as used 25 herein by itself or
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S GR by s PRy Bare g et rerdp s ergpranched chain radicals

ardf'ZCt@"ZleabHon@"ﬁrQ@rabW 3 EP12 EMBHR ankith @ prétiaplyt DidR carbons in
and/ or an he aJQ%& substituents set out "here

Urthe sermesd i 1w \s@ch prtiledetand tripladoné ltlmhfelnomaal chhiny Bl;dh as 2-

t t of
Srpoﬂ%‘nﬂ o b By b b lingh e R S b am Bp e ymyl, 2
g@@bﬁ 3-hERtyaly1, 2-Heptyd3l, @6&5"1{3&; 3-RbBfiiA, alb&lééyﬁylt ﬁuﬁé’ecynyl 4-
car ons and nore preferably to 8 carbons in
notodegynyhaidhe Mﬁcﬂﬁldl%ﬂua@y @ﬂ eptipnablyesubgitated NVlthHetO 4

n : u
oo DR blimelsy filoBéh, SoRISENINE s MR ot o,
2- arj’lemyy nyd:loalBy]h emir)cn Yibterohriepiciotgteroadkyaclipaayty, alkanoylamino,
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| .aﬁ@' midg) wpica ﬁ&‘f?%%o SHES: SHa9, Yhigh Bad/pr kuehio, 4n|d/ox any of the
t %116/1 ;@osaﬂgﬁgslsgyﬁﬂth%m panely, hal ogen, hal oal kyl,
koxy, eny al kynyl, aryl, aryIaIkyI
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hydr oxy | kanoyl ani po, do, :
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a H‘Z‘; %fou%g git t%llok%ﬁxreng Bl(g) Sat%rsnsd%%c/: grlet%grgneadb aﬁ( el?l%x n%ps and
may optionally be substituted as defined above for “alkyl”.

Where alkenyl groups as defined above and alkynyl groups as defined above,
respectively, have single bonds for attachment at two different carbon atoms, they are
termed “alkenylene groups” and “alkynylene groups”, respectively, and may
optionally be substituted as defined' above for “alkenyl” and “alkynyl”.

The term “halogen” or “halo” as used herein alone or as part of another group
refers to chlorine, bromine, fluorine, and iodine as well as CF3, with chlorine or

fluorine being preferred.



substituent. Where al kyl groups as defined above have
single bonds for attachnent to other groups at two
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term"metal ion" refers to alkali nmetal ions s
s cr@rhmyclmr&@u adraterpcydlichingrtseahchs ar) a¢yictmllgay Heteromtyhbr

| ons C nesi um and calcium as well as zinc
BlohEfbafSy R

1 ess otherwise indicated, the term
"abyé ange enpl oyed herein alone or as 5 part of
anot her group refers to nonocyclic and bicyclic
aromatic groups containing 6 to 10 carbons in the

n uch as phenyl napht hyl incl udi ng
d )\ 2- nap th and onal |y
o\t hree tiond#—{ingds fus d carh§§j§£§}r
4 o a het gyclic rivag (such @s cyc ’

heteraryl or cycl oheteroal kyl rings 10 for exanpl e -
, cc-1/ (JO1 1 ON <:0-. NOX O\

> 0421@ s >
Ao O O O35,

and may be optionally substituted through available carbon atoms with 1, 2, or 3

groups selected from hydrogen, halo, haloalkyl, alkyl, haloalkyl, alkoxy, haloalkoxy,
alkenyl, trifluoromethyl, trifluoromethoxy, alkynyl, cycloalkylalkyl, cycloheteroalkyl,
cycloheteroalkylalkyl, aryl, heteroaryl, arylalkyl, aryloxy, aryloxyalkyl, arylalkoxy,
arylthio, arylazo, heteroarylalkyl, heteroarylalkenyl, heteroarylheteroaryl,
heteroaryloxy, hydroxy, nitro, cyano, amino, substituted amino wherein the amino
includes 1 or 2 substituents (which are alkyl, aryl or any of the other aryl compounds
mentioned in the definitions), thiol, alkylthio, arylthio, heteroarylthio, arylthioalkyl,
alkoxyarylthio, alkylcarbonyl, arylcarbonyl, alkylaminocarbonyl, arylaminocarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylcarbonyloxy, arylcarbonyloxy,

alkylcarbonylamino, arylcarbonylamino, arylsulfinyl, arylsulfinylalkyl,
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aryl carbonyl, al kyl am'nocar bonyl, aryl am nocar bonyl,
al koxy clardewbiipig, ous Hierraeeash ohipe invenikign tarpsepayinglye Cs to Cy alkyl-

aryl.carbonyl. ox a | car.b@nyl am.no . .

ary dcazgl%gln yﬁltgl#ﬂ%c,ekagsy ﬁ%el}flﬁ}lﬁryﬁ?ﬂ%}r% AN hARaR{prably is

- GG 0RIcABIERIRTHALS? 85 /208 1Adidde @LitiSudrbadyy1RHiMole, 3-
or aryl sul fon-am nocar bonyl and/or any of the alkyl

s ubsftiarpacstydimidagols iriflyeraacetyl eiorides methyd ijfleasoacetate, ethyl

i ngi I [ " aeal koxy!

Rk Wb AL USRI LB o,
asriflactoacdtatandhylariflgoegetatsHisided (EMytridhtet B OEFpbevE

al kyl, aral kyl or_ aryl groups |inked to an oxygen
atGrkluorpreetesypysidinek iﬁhegﬂﬂmmmlq}@@@aé@t\ﬁlﬂlémmployed in a molar

gﬁgﬁﬁ%@&k lpcrg 2«? g%g%{(@ttvﬁ\n&fqr%wi%ggiézgtap%éeé}aﬂﬂf 3R R hethiol,

t hwithin itlid naogeofamtahbet 1:1 o elaout YOO, muferdtie fiproatess 1:0fto about
the invention for preparing the to C19 al kyl - and

ar }’-IP%ecPf‘?‘fFrF‘P{}'o{r%‘g@EB'éttleg?o "l‘br?éltﬁilfl uor oacyl ati ng

agent, i &%_arﬁ’(f B4R RRIcK prdrerkBiytis ggﬁ&iﬁé,%&fﬁlk& be triethylamine,

anhydride (TFAA), may al'so inclu
( Migthylafoingo didsopeenpllymime odimethylan@ne, tert-butylamine, diisobutylamine,

t& S L.uaor oac l).im dazole,. trifluoroacetyl .chloride
P HIEP IS Gl s M ES ). 1 PRttt BhaccT-ene
PromU), 1 5idid44Bicoaieos 3108 non-5RE QDB.N#t érl 1,4-4REMEFNR22 2)octane
butyl ~trifluoroacetate, vinyl trifluoroacetate,

bi (BAREOY | The)organie baseavilliie(comiayed ina molar ratio to the Cs to Cyo

(tp r X hdine. -Th rif.luoroac tjn
(A0SO B e S S BB Bty o
t ab&ili9l: Btdkabouh2al more presErithy Glom AMdue It 106 abrtabl:y. i's

1- dodecanet hi ol , .

'The solvent which may be DCM, toluene, chloroform, THF, acetonitrile,
methylacetate, ethyl acetate, isopropyl acetate, propyl acetate, butyl acetate, acetone,
methylisobutyl ketone, methyl ethyl ketone, 1,2-dimethoxy ethane, 2-methyl
tetrahydrofuran, 1,4-dioxane, methyl t-butyl ether, chlorobenzene, xylenes, heptane,
hexanes, and cyclohexane, preferably is DCM.

The catalyst, which is preferably DM AP, will be employed in a molar ratio to
the Cs to Cyo alkylthiol or arylthiol within the range from about 0.0001:1 to about

200:1, preferably from about 0.001:1 to about 1:1.
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within the range from about 1:1 to about 200: 1,
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base, which preferably is pyridine, may also be
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chl orobenzene, xyl énes, heptane, ~hexanes
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b SRLT e 2 81, Wbletad R 6 i RolF il o The”
range lemeaamtmém@;Q%moetaqpﬁ&a% a pEDWithin tBE &fn %é @l about 0 to
fromabout 0.001:1 to about 1:1. -7 WD 2005/073

P@bpulsh@@sﬂf@@wlfzomﬁh@lt&ta@bp@& -dfmesh prafigrably abest 8.5 to about 9,
al @rleE) glaqlg Jouk Bgseas{léh %%%q 1?5?291{% hl%e{a:l h%clir R1d oac%{erab ngodiqm

carrie

wﬁydrdxldm@gcﬁmﬁmﬁy@mlaaout -50 to about 200C

preferably from about 20 to about 40C, and nore

pr ef er abiererGtion iaputied Ouka aderaprratyes Withinghe gagp fioghatspt -50 to
al e

o TP ESTRPCEHeRecfily B chPST GL.C, it BRAEAHTTrold Mot S5 o

t eabper@i°xe Wi thin the range from about -50 to about

200C, eferably fromabout 20 to abouyt 25C.
carryi ﬁ@*e&fPC%Sﬁ IPFREEE Branpifie DR AL iR alconol or alcohol

oA B AL o SRESHISEN R APTLTORR 3
methyl acetate, ethyl acetate, isopropyl acetate, propyl acetate, butyl acetate acetone,
methylisobutyl ketone, methyl ethyl ketone, 1,2-dimethoxy ethane, 2-methyl
tetrahydrofuran, 1,4-dioxane, methyl t-butyl ether, chlorobenzene, xylenes, heptane,
hexanes, cyclohexane, dimethyl sulfoxide, N-methyl pyrrolidine, methanol, ethanol,
isopropanol, n-propanol, n-butanol, t-butanol, preferably THF or acetonitrile.

Examples of primary or secondary amine compounds, amino acids and
primary and secondary alcohols, and amino alcohols which may be protected by the

Cs-Cyo alkyl- and aryl-thiotrifluoroacetate of the invention include, but are not limited

to



10 C3 to the C19 alkyl- or aryl-thiotrifluoroacetate
protecting agent, the protecting agent wll be

wenpispyeidsin a nolar ratio to the am ne to be pcowsedsdo1012

10

within the range form about 1:1 to about 1000: 1,
preferably fromabout 1:1 togbout 5:1. The reacti on
mediumwi || be adjusted Ho aJoH within the range from
about 0 to about 14, prefef? fPom about 8 to about
9.5, nost preferably about NP t 9, 15

enpl oyi ng aqueous base suc al kali et al

hydr oxi de, preferably sodi um hyIHBXI de or potassium
hydroxi de. The reaction is carried out at a

tenperature within the range fromabout -50 to about
200G mipp efids ARNYLCOOH wbetgtR Esoalksd ﬁSCor cmtcallgﬂ)ebﬂ'nmm and

L{Sg‘f O%u%lcg%léﬁ}chés %aﬁﬁﬁqg%ﬁﬁg ﬁ?lﬁ EBO 1%633 ﬁgpecbﬁlbove and

al £:908klconblk sudteascRfihd 8ckhRshiRTPl Oyi ng an organi c
sol vent such as THF, DMF, acetonitrile, nethyl

acet at eCorepmd Hoetybeemploped mrf}btmmeth@am djsbetpydgent-antiobesity
acet but tate et ane nmet hyl i sobut yl

kealgslﬁ mI?‘}8¥IH Itheaf OYVH’lge'ie%ﬁ]tgn S§qUPnGe-net hoxy et hane,

2- met hyl tetrahydrofuran 1, 4-di oxane, nethyl t-butyl

et her, chl orobenzene, xngggg hept ane, 25 hexanes,

cycl oh Qane, di met hyl sul d’e N- net hyl pyrrolidine,

nmet h et hanoltrra i so nol, n-pr opanmgme,emeagem
n but tobut@anor, pr bgaoFfHE 0

primary or am ne corrpoun
am no aci d¥'C2¢8 primary and 8&8 Atlary al ¢ (ﬁ

am no al cohol s which may be protected by
al kyl - dhd aryl-thiotrifludroacetate of theyd nvemtion
i nclude, but are not limted 30 to -8 WO 2005/073185
PCT/ US2005/ 001012 OH | | O OH NH2 3 AqueousKaCOs/KHCO,

OCOCF,4

NaBH4 o
(o] EtOH 0
__.>
N N
NH
2 ©N

NH
FscoC” CN

Vi v

Compound VA may be prepared following the reaction scheme set out below

BOC-N — > HCleHN

CN CN



all amno acids (RNH2COOH where R is al kyl, aryl or
cycloal kyl), primary and secondary al cohols such as

we20/00318RCHOH where R i s as deened above, andpPCEH/Usmiono001012

10

15

20

25

al cohols such as serine or threonine. Conpound |1l nmay

be enpl ey@doidd 4. % Bld¥h fhBe ﬁfé}étm@' RQ%HI’?NO 361442 57-1,U.S.
agent -anti obesity agent e oyl n ol [ ow

r Rasentdyo. SO U. SO@DWS 2(10993I[FAA 1. Vil srrel er

e R A AR o6 e
Et4ktafe. O 00- N )b-1)1- N F3000"NH CN NH2 CN VI IV 10

Conpound VA may be prepared follow ng the reaction
schenme set out bel ow BOC NHO HNCNCN VA -9 W

2005/ 0 85..P 00101 0 a,. is known in ..
the |i t@%’a i P‘écﬂ{ggi P feRE?S‘“%é’CE% (ge/m]i?dl{‘}.egs ogﬁiee‘m’entlon'
No. 6, 395, 767, U. S 2000 188555. 20000310. Conpound VA

is prepared by treating conpound a. with HC1 (gas) in
ethyl acetate. nP(AMPLEI

CH3(CH,)1:SCOCF;

TFAA, pyridine, DMAP

DCM
98.8% - F%O

F F

/\/\/\/\/\/\SH

1-Dodecanethiol (75 mL, 312.7 mmol, 1.0 equiv) was added to a dry 2 L flask
equipped with an overhead stirrer, temperature probe, condensor, and N, inlet/outlet.
DCM (950 ml) was added. Pyridine (25.4 mL, 314 mmol, 1.0 equiv) was added
followed by 42 mg of DMAP (0.344 mmol, 0.0011 equiv). The mixture was cooled
to 0-5°C. TFAA (50.0 mL, 354 mmol, 1.13 equiv) was then added as a solution in
315 mL DCM. The addition was done at a rate slow enough to keep the reaction
temperature at 0-5°C. The mixture was then warmed to 20-25°C ar;d stirred there for
1 h. Then the mixture was heated to 40°C and held there for 1 h. The mixture was
cooled to 20-25°C and tr|ansferred to a separatory funnel. The mixture was washed
with 950 mL DI water. The aqueous phase was back-extracted with 2 x 600 mL
DCM. The combined organic phases were then washed with 600 mL DI water. The
organic solution was then dried over MgSO,. The solvent was then removed under
vacuum to give 92.2 g of title compound as a clear liquid (98.8% yield). The title

compound was found to be substantially odorless.

-10 -



5 The foll owi ng Exanpl es represent preferred
enbodi nents of the invention. EXAVWPLE | 10

WORB(5OHFR83 1SCOCF3 TFAA, pyridi ne, DVAP SH DCMP@8/1U8%605/001012

0
10

15

20

25

F o F F 1-Dodecanethiol (75 nm., 312.7 mol, 1.0

equi v) was added to a dry gxlafipf§Ke 15 equipped with
an overhead stirrer, tenperature probe, condensor, and
N2 inlet/outlet. DCM(950 m) was added. Pyridine
(25.4 nL, 314 Ui v S | owed by
42 my of DVAP m%’if’ar?ﬁﬁ'%&‘@ a%’é&ﬁgﬁy II% CHsxt ure
was cooled oo 0-5C. TFAA (50.0 nmL, 354 mol, &xl3 -
equi v) was | hen added as a solution in 315 ni|DCM

The additi XMone at a rate slow enough t ep 9
the react er at UM ERERs The ni x
t hen war C and stHiQreHF there for . KherPH

the m xture wadNHeated to 40%-6me held there for HNR O
The m yture was cooled to 20-25C and tranBferred to| a
separatory funnel. The m xture was washed wth 95

DI water. The aqueous phase was back-extracted wt

x 600 nmL DCM The conbi ned organi c phases were then
washed with 600 nL DI water. The 25 organic solution

was t hel bilicdofeereve niMaRE0 Iﬁ]ﬁc&f%ﬁﬁ@@ U\?éf EdiBPound II (prepared

renoved under vacuumto gl ve 92. itle conpound

asisalepqribgd in UgiFatepdbog6s95.86°9) (1. Oraqemt, |8t87emm@tmp@a ﬁd]usted to
L R L R
Trédedaevisiorifioadacetatel SHICIHZ SOA)H; 1 8CGES.0 €dhitH4.13 mmol)
from Example 1 was then added and the mixture was heated to 55-60°C. The mixture
was stirred at 55-60°C for 5.5 h. During this time the pH was maintained at 8.5-9.0
/ using 10 N NaOH. A total of 4.0 mL of 10 N NaOH was used. The reaction was
monitored by 'H NMR (see method below). After 5.5 h, the reaction mixture was
cooled to 20-25°C. The THF was then removed under vacuum. EtOAc (35 mL) was
added and the pH of the mixture was adjusted to 2.0 using 35% H,SO,. Celite (1 g)
was added. The mixture was then filtered through a 1-g pad of celite. The celite cake
was washed with 20 mL EtOAc. The pH of the filtrate was then adjusted back to 8.0
using 10 N NaOH. The phases were then separated. EtOAc (30 mL) was added to
the aqueous phase and the pH was again adjusted to 2.0 using 35% H,SO4. The
phases were separated. The EtOAc phase was concentrated to a total volume of
approx. 7 mL. Heptane (46 mL) was added slowly to crystallize the product. The
slurry was allowed to stir at 20-25°C for 16 h. The slurry was then filtered and the
cake was washed with 10 mL of heptane. The product was then dried under vacuum
at 50°C. 2.20 g of title compound III was obtained as a white to off-white solid
(77.2% yield). |
The by-product from the abyove reaction, namely, 1-dodecanethiol was found

to have no odor.

-11 -



CH3(CH2) 11SCOCF3 )bl )~ OH H20/ THF OH NH2 55-60C HN O

Il - 111 FF F 5 A bioconversion mxture (20 nL)
woanisarsisng 2. 0 g of conpound Il (prepared asPCT/US2005/001012

described in U S Patent No. 6,395,767) (1.0 equiv,

8. BNV hR}hoes 02@%&’13%9 geatcﬁ%n ?gkt%reowhksdi%tlﬂe(ra GJ}IZ%B&! of CD;CN

THE (20 nlL) was ed to t action mx
Doad So0ed hDg®.r Thé biednaias etebe sighldFokia)iht S08R63d [TkPpears at 3.28
g, 5.0 equiv, 44.35 mmol) 10 from Exanple 1 was then
adper) Bheiotamdnerpsoten € fotéla enanpoyng 5l gpears ahé. 1 ppm.
m xture was stirred at 55-60C for 5.5 h. During this
time the pH was maintained at 8.5-9.0 wusing 10 N
5 NaOH. At téll B¢ afrecdat@d tat @hy dOthd IBPRP(%QF& Hﬁﬁsé@ﬁ&r% IRhes, amino

reaction was nonitored by 1H NVR (see mnet hod bel ow).
AfcKls, primany, and secondarytalesiols and aninqualsohels diselgsedoherein may be

2Q: 24 . ; d uu OAC
(SR i o a0 ol R YRR RC O A Bt Exampe
adj toften ptoteRearbinieNgr @Foléctdd 3Rbholsah at@rdahc@withWhs present
added.. The m xture was then filtered through a 1-g pad
of "¥&IPRe. The celite cake was washed with 20 nL

Et OAc. The pH of the filtrate was then adjusted back

to 8.0 wusing 10 NNaOH. The phases were then

separated. EtOAc (30 nmlL) was added to the aqueous
phase and the pH was again adjusted to 2.0 using 35%
H2SO4. The 20 phases were separated. The Et OAc phase
was concentrated to a total volunme of approx. 7 ni.
Hept ane (46 nlL) was added slowy to crystallize the
product. The slurry was allowed to stir at 20-25C for
16 h. The slurry was then filtered and the cake was
washed with 10 nL of heptane. The product was then
dried under vacuum at 50C. 2.20 g of title conpound
1l was obtained as a white to off-white solid 25
(77.2%vyield). The by-product fromthe above reaction,
nanel y, 1-dodecanethi ol was found

-12 -



to have no odor. -11 WD 2005/073185 PCT/ US2005/ 001012
1H NVR nethod: 10 L of the reaction m xture was

wdizesoryviesd i n 250 L of CD3CN and 500 pL D20. Pae/uUS2005/001012

10

15

20

25

30

a-amno proton signal for starting conpound Il appears
at Wi AP ISRPYA INIED fs.2am no proton signal for title
conpound Il appears at 4.1 ppm 5 1t wll be

appreci ated that any of the primary and secondary

am nes, . amn aci d rimary and secondary al cohol s
and am ho al @%‘P?B?%ndé‘?fﬁ? BtE‘?HYrﬁer ein may be subjected
to trifluoroacetylaction using CH3(CH2)11SCOCF3 as
described in Exanple 2 to form protected am nes or
protected al cohols in accordanfe wrth the present
invention. -12 WO 2005/ 073Q8§—DC—:1|‘H552005/ 001012 WHAT
IS CLAIMED I'S: 1. Conpound of the structure O 11 /F
QS CGCF 5 F wherein Qis a C to C19 al kyl or aryl.
2. The conpound as defined in Claim1l where,Qis C9 to
Clgnabilk isaégoto%lgﬂl%lﬁp pund as defined in claiml
wher eas is Cl0 to Cl12- 4. The conpound as defined in
Caim1l whereas Qis Cl2 15 5. The conpound as defi ned

6. Tho FompollHarPORER i e TR 1B G A Gl

phenyl. 20 7. A conpound having the structure

CH3( CH22 11SCOCF3.
. The compound as defined in claim 1 whereas Q is Cjg to Cya.

4. The compound as defined in Claim 1 whereas Q is C;.

5. The compound as defined in Claim 1 which is 1-dodecane-
thiotrifluoroacetate.

6. The compound as defined in Claim 1 whereas Q is phenyl.

7. A compound having the structure CH;3(CH3)1:SCOCF;.

8. A process for preparing a Cs to Cyo alkylthiotrifluoroacetate or an
arylthiotrifluoroacetate, which comprises treating a Cs to C9 alkylthiol or an arylthiol
with a trifluoroacylating agent in the presence of an organic base to form the Cs to Cyo

alkylthiotrifluoroacetate or arylthiotrifluoroacetate.

9. The process as defined in Claim 8 wherein the alkylthiol is a Co to Cy4
alkylthiol.

10.  The process as defined in Claim 9 wherein the alkylthiol is 1-

dodecanethiol .

-13-



8. A process for preparing a C3 to C19
al kylthiotrifluoroacetate or an

wanyistonsesri f | uor oacet at e, whi ch conpri ses trelCTNG2@5/001012

10

15

20

25

30

C3 to C19 alkylthiol or an arylthiol wth a

trifluofpacy j el i P i -
oo 1 oflgor gﬁ%ﬁ%ﬁ?ﬁ@%ﬂsﬁ 11& gﬁlﬁ’l Evhaeh @t offAnR B4R sSyridine,
al tkigthylnoine, didthyplamame taseprapylanipk diiethyl finire; tacbdtalaenine,

9. ..Th oces defined in C.aim8.wherein the

2 dispbhming N Negitspproprletylemra tlusies B5oha S The
PragASRyaR 98101086k Nefd BBUS 1M187.840 434 G¥ohnts-

is 1 _dc})’d.ec{:anet}hi o Ticfe, IR 1 SFEMTcIS 42 6lohi8- e (DBN), or
PCGT4d82005y d0{H2.2)octahe (PABGPhcess is defined in Aaim

8 wherein the organic base is pyridine, triethylam ne,

di et hyl am ne, dii sop!ropyl am ne, di met hyl am ne,

tert-butyl anTieprocsts iS@FHEY iRT#M8.8 wherein the trifluoroacylating agent

N, N-di i sopropyl ethyl am ne (Hunig' s base), 1,8
dilasrifnasgacet¢ aubydodandelrifuaseace dazole, 3-

1, 5.4 ] | .3 non- 5- 4 [ .5

T GRS REL B Brdre e R Peeti Y ooty rishwogeetsts st
i Striﬂ&f)ﬂoﬁ&ﬂaté,l’prﬁbﬁitﬂﬂﬁoﬂ&ﬁ@tﬁb,ﬁs??@pgﬂ tiflhotoncRay, | batylng
agent is trifluoroacetic anhydride, )

( 1riflppropeaiae capBtiyiflypropepiate) asmuth (1) triflate (Bi(OTF3)) or 2-
(tead i dazol e, trifluoroacetyl chloride,
ne@%@l}oygrcfg@?(gmlgédgf ate, ethyl 10 trifluoroacetate,
propyl trifluoroacetate, isopropyl trifluoroacetate,
butyl tri fl,g,kor oacet at ge( vinyl _trifluoroacetate

te, .
bi snut hl3(l | 1 Nhenrpegss as fge(i@-ﬁ@l)n ¢y wherein the trifluoroacylating
(tdgbhd iV AEAARESIBNY MYdkidbne. 13. The process as defi ned
in"Claim12 wherein“the trifluoroacylating 15 agent
is trifluoroacetic anhydride. 14. The process as
defined ,in aim8 wherein.the reactjon is carried out )
| Uneor e RO B O5TIE0 ) AR OBUF S e NCENRPY Caited out in
ditRhREQIE bh AR RMning R rilithe (PMAPY A&ESShIboriRhdREBCM).
in aim8 wherein"a C9-Cl14 alkylthiol is treated
with trifluoroacetic anhydride in the presence of
2}/3: (rjr:e[i%/l gl . %g%éc?elg%sﬂc%ﬁreleé Maim%r{zvdherein a Cy-Cy4 alkylthiol is treated

with trifluoroacetic anhydride in the presence of pyridine, dichloromethane (DCM)

and 4-dimethylaminopyridine.

16. The process as defined in Claim 14, wherein the Co-C)4 alkylthiol is 1-

dodecanethiol.

17. A process for protecting a primary or secondary amine or amino acid,
or a primary or secondary alcohol or an amino alcohol with a trifluoroacetyl
protecting group which comprises treating an amino acid or a primary or secondary
amine or a primary or secondary alcohol or an amino alcohol which needs to be
protected with a C; to Cy alkyl- or aryl-thiotrifluoroacetate in basic aqueous solution

to cause the amine or alcohol to be protected as its trifluoroacetamide.

-14 -



16. The process as defined in Claim14, wherein the

C9-Cl14 alkylthiol is 1- 25 dodecanethiol. 17. A
wonres@ssisfor protecting a prinmary or secondaryPamius2o06/001012

amno acid, or a primary or secondary al cohol or an

ani no- aj;0hofneNprohesd ab BLAAOR RAGET ¥} whBIER! BE HI R GE 4P

whi ch conprises treating an amno acid or a primary

sdﬁ@i@qfamg/arsmnm ne or a prinmary or secondary al cohol

10

15

20

25

to be ot ect

or an am no al cohol which needs to be protected with
a C3 to C19 alkyl- or aryl-thiotrifluoroacetate in
basi ¢ amIGOUBheZp}bblésls a8 defirRdGR AN IewAKERARO T, 8 eQNaky1
be as its trifluoroacetam de. -14 WO
20bputhwreseptrs Ushosimaohptilucrgacetptee process as
defined in Caim17 wherein the process is for
protecting an amine. 19. The process as defined in
d ai m 1D. wheTtei protdas ad Beflned Gl €1k wheéein the amine to be protected
thiotrifluoroacetate is 1-dodecane
thiotrifluoroacetate. 20. The process as defined in
Caim17 wherein the amne todge protected OH O is
J)t~~ OH NH2 10 and the C3-CL

aIkylthlotrlfluoroacetate IS de®ane
t hi of | uor oacetate and tThe p ted amne forned is
OHOH )t~~OHN O F F OH

NH,

and the C3-Cyy alkylthiotrifluoroacetate is 1-dodecane thiofluoroacetate and the

protected amine formed is

OH
o
OH
HN_ _O
\ F:ITF
F
21.  The process as defined in Claim 17 wherein the amine to be protected
is an amino acid of the structure
RCH(NH,)COOH

where R is alkyl, aryl or cycloalkyl.

22.  'The process as defined in Claim 17 wherein the primary or secondary
alcohol is R-OH or R-CHOH where R is alkyl, aryl or cycloalkyl.

-15-



F 15 21. The process as defined in Caim1l7 wherein
the amne to be protected is an amno acid of the

woebkowsorsnse RCH(NH2) COOH 20 where R is al kyl, aCylusenns/001012

5

cycloal kyl. 22. The process as defined in Caim17

wher ei m3 he prd ks as d@ﬁfe@nﬂ @¥%m B} &A8RIN the aﬁng‘!al%hol 101 to be
R- CHOH where Ris al kyl, aryl or cycloal kyl. 25
2qusieord i8S TREDE UBPW0BY.001012 23. The process as

defined in Caim17 wherein the am no al cohol to be
protected is serine or threonine. 24. The process as
defined4.n Crig prodeks aadefird i® Waitol 1 &eridd 6HEAGR Rbsedbe of an

5 organic solvent. -16
organic solvent.
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