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-1- Deprotection of N-BOC compounds This invention relates generally to
the field of synthetic chemistry. More particularly, the invention relates to
methods for deprotecting N-BOC protected organic compounds using
fluori- nated alcohols. Among various nitrogen protecting groups in
organic chemistry, the t-butoxycarbonyl 5 (BOC) group is perhaps one of
the most widely used due to its exceptréhal stability towards a variety of
reagents and reaction conditions (T. W. Greene & P.G.M. Wuts,
"Protective Groups in Organic Synthesis", 3rd ed., (1999) John Wiley and
Sons, New York; A. Ganesan et al., Mol. Divers. (2005) 9:291-93). As a
result, removal of the BOC group remains of prime importance in organic
synthesis. Cleavage of Bfofrabchitthageni®ganaipdynachieved under
acidic conditions 10 (Greene & Wuts, supra), however, basic, thermolytic,
and microwave assisted conditions are also described in the literature (M.
Chakiiixaityedtidn Ketind pebarally. 1€ omMeid 2096} R6i BieDriédy INbre TaMELarly, the

ﬂvéﬁ%ﬁn@@gwéaggﬁlﬂ)ﬁs%ﬁdgﬁo}éﬁiﬁ@ﬁ M &ﬁYA (I)ﬁ{ Lils using fluori-
(1985).46(90):6141-42; J.G. Siro et al., Synlett (1998) 147- 48) We have

now invented a method for removing BOC protecting groups from nitrogen
at- 1%9{5@'oaa@@m&gg@%@y@&ﬁgsmgguml@@&%aéﬁgm§ € [5RE00urbony1
tlonﬁ are n utgagn%n % nottre re a%d tlona rea}%‘vj S a% om i

@9 ? eBn“fsif FRUSHE produc ?sf?g%o‘i‘fllere%l‘ﬁe 15 SORRLP A Atifgyyards
ﬁﬂﬁ‘?&h‘fféﬁ%w&ﬁnﬁﬁeﬁﬂﬁ)ﬂf ey ﬁéeﬁﬁlﬁl%}g) it oo s
Orgenigs SathesithSiheentibi? frhnetfiba fod rBene ity & BRI ptotestingt al., Mol.
Grioers. {EOOF E0 120 4Ry ensat eyl C osmpridindidi SRV igna feN RO Rigtepigtrtance in
Gfﬁﬂﬁ@gﬁﬁh@@ tuakinated meohal naRdef E@@Jﬂgytgﬁug%ﬁt@a&oa%%dmons
&%é& t;! ng ﬁl(gri%ogl %@&éle%a@ r%rﬁ%% lc():vaéﬂ%&lﬂgwgr%i %esgfm fdtooif‘léiﬂjtions are also
f?%sr%}n? rOgen at 6%15 &'/ln re?*’lzf[‘[e)rpt ’tﬁé@%ﬁ?@%rﬁ @@?&%ﬁﬁf) 77 IN.
fhge a‘?‘fd%egebr{cftﬂu&ﬂ%ieﬁsaﬂ%ﬁéi s%ﬁe&%%\ﬁf‘@ Mf?er&%’%eér@ﬁv%@é (1985)
86IpiIihig4aidsoving sh Bo Mpdund9¥H rising first and second

BOC-protected nitrogen atoms having different lability in a first 25
fluoriNGrdavaleorortentetrn maiked Jotutonyne diPg pretcitesoiuieriton nitrogen at-
rexm overBOCofroprusdid:siis iB@iGaprotecte . Nittogettiatannhdiionvidivgeitral and do
et Hajlird epatactech & PR cissiing. saids, ReY YalbidePralesded by a simple
CORRPLRLIRRSGER0 SoHpat 19'ﬁﬁ»‘%%%OJX&Q%%%JBQHE&%%‘&E“AC%&@d

than said first fluorinated alcohol solvent, to form a second solution; an
heat'@ﬂ@@s‘&@t@ﬁqwl%n%ipﬂ 5011{%9\{%%&@ ﬁ@é ?&%ﬂg roup from a ni-
?m otect%g nltro tom p W|se st e foll%f)vc\{lg]g

%ns ugnea ¢ 1‘181 D Ica\{% |ncIu B(gt?] 2 compoun m a uorinafe ohol, and

eatmg the solutfon 10 remove BOC from th -prog,cted nitrogen atom.

Another aspect of the invention is a method for sequentially removing BOC protecting
groups from nifrogen atoms having different lability in the same compound using first and sec-
ond fluorinated alcohol solvents having different reactivities, comprising dissolving a compound
comprising first and second BOC-protected nitrogen atoms having different lability in a first
fluorinated alcohol to form a first solution; heating the first solution to remove BOC from said
first BOC-protected nitrogen atom, providing a partially-deprotected compound; dissolving said
partially-deprotected compound in a second fluorinated alcohol solvent having higher reactivity
than said first fluorinated alcohol solvent, to form a second solution; and heating said second so-
lution to remove BOC from said second BOC-protected nitrogen atom.
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fication and claims, have the definitions given below. It must be noted that,

as used in the speci- fication and the appended claims, the singular forms

"a", "an," and "the" include plural referents unless the context clearly

dictates otherwise. 5 The term "BOC" refers to the radical

t-butoxycarbonyl, (CH3)3CC(O)O-. The terms "BOC-protected nitrogen”

and "N-BOC" refer to a nitrogen atom. T which a BOC radical is

covalently bound. Similarly, "BOC-protected compound" refers to an
organiglesbpHpseuie TRt rgﬁﬁe Hewing Baye uspstictit Mg Thidudingthe speci-
fdelprotadtddiverhpouhddaafarenteaaoraippuritrrshbavivich BOEshas!edn speci-
rRatidh edviee frpmiad BRGp misaigdanitsage m Nate' thalt ‘sheteproiectalal referents

cREparndithinthe gears Qhethisdnvention may still retain other
protecting groups, which are generally undisturbed by the method of the

inventignedhestarmeflbognatedirlcehololaignio cempprunds of the

formula R1IR2R3C-OH, where Rl is a fluorinated lower alkyl radical, and
R2 amd-Ra&:ase®achivdependanty Her axfigotinated 35 1ewes-alkm to which a
%%1@%@%%&1{{ Emt?cbﬂlﬁﬁh lS‘WQ{%t&%H%U&lM&%“Q&e% %o%m organic

trlfluoro t ‘ﬁ[’l xafluormsopropanol ("HFIP")
ﬁ%ztnta rg'%ab agénb? fff% 3 and the like. The term ' Iower

aIkyI [tilefgs to mong \{aAeC%tnpéédr%car?on raglggls cor{rf%ose ﬁ:%rgenh geen re-
hydro%en and faving no unsaturation.., Lower alfk vl radicals m may

SiPXrenTSP Brﬁﬂgh@ateaﬁa “E@%%htﬁﬂ%ef%%ﬁt%e%r%ﬁ?%ﬁ%ﬂﬁ‘& |Wé‘i%‘§|\t}be scope of
ﬁ%l@é?ﬁﬁwﬂmrnﬁﬂéderé\;%/Mthﬁﬁéﬁ% g5 ePfowaIchIR| geRSNeHYiHniRferbed by the
onéat shtheilygadrogen atoms has been replaced by fluorine. Exemplary
fluorinated lower alkyl radicals include, without limitation, CF3-, CHF2-,
CF3GkR2 1 oHRaCREZdaephE KersTheampentitibifethadused REREM3fefells where
] the: mlativad onds iRngthiand.a R afd AP amRgcbdhir BT Hatectinrinated
GREHD. aﬁ@lp%ﬁl&ii aﬂs!etm;sn&;amﬁrﬂg_erﬁtiﬂ%%gtrqm&@ incARAratefhation, 2.2.2-
r " [ ir e invention, p e i
“f?é?%’?@’%a ﬁg%@? it %‘ffa%%rc%e%%& e b st
g]" g]cl? &3% g ’Ilfuoroethanol (TEE) or hexafluoroisopropanol
(HFIR asa SONéiP’s frefqu ntltatlvelé/ lf rOgmrln practice, an N-

OWET & 0 INONOVa on,radicais com seg 0 on and
rotec compoun II’S ISSOolved In a uormated alco Oﬁ LF(gh f:|J:|z-u|:]:3

iy e GURRY ARG SRS r@a&mmdﬁﬁw@fﬁg branched, and
protestbantbiourignwitneke pehdiie.general on the solubility of the

compound. As a starting point, one may begin with
The term "fluorinated lower alkyl” refers to a lower alkyl radical in which one or more hy-

drogen atoms has been replaced by fluorine. Exemplary fluorinated lower alkyl radicals include,
without limitation, CF3-, CHF;-, CF3CFz-, CHF;CF;-, and the like.

The term "labile" as used herein refers to the relative bond strength and ease of removing

the BOC protecting group.

All patents and publications identified herein are incorporated herein by reference in their
entirety.

The invention provides a new, practical method to cleanly deprotect BOC-nitrogens using
a fluorinated alcohol such as 2,2.2-trifluoroethanol (TFE) or hexafiuoroisopropanol (HFIP) as a
solvent, in quantitative yields.
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a ratio of about 1 mmol protected compound to about 5 mL of fluorinated
alcohol, and adjust the 5 ratio by routine experimentation to maximize

results. If the protected compound is not suffi- ciently soluble in a

fluorinated alcohol, a co-solvent such as benzene, toluene, pyridine, di-
methylsulfoxide, N-methylpyrrolidine, dichloromethane, chloroform,

dioxane, tetrahydrofuran, or the like m‘z?iy be added. The solution may be
heated by convention methods, for example by gas burner, oil bath, 10

and tRePeE P rardrEols, RW@%%%W@%&Q&E&W@%%H&W%@%WE such
suthtay HBRtHyeruNITIATOR IS0 fobes ediunick vizsel ve Hetprotdial compound
sdluitpanisipeferally stinadbtuyinhiheatingutal genesakitheseacsiontiynessiz with
AR SIMRRIAILESSINBRASSAT Yol oq{%@ﬁf%&@%ﬂb%mﬁa% i hot, and adjust the
&9@‘89%‘&&5% t’e’%&%éﬁ%&%‘i‘?%%&% gﬂg ﬁ?‘%ﬁ'&t% %}!{%@%&%ﬁ? ﬁf?m suffi-

most %jiotectefé conv eating at

Féeﬁﬁ@ FOMH P& ua B oﬁi)? ent,d r&%&o Bhof i SFX58ut 98N BE@‘é’*ﬂe di-
e pbutirgdsoNrambybepiinpedshlomnpetmsn i mioTrETon e teisirofuran,
i dst Jfrotectéd a¥adpounds and microwave heating, a temperature of

between about 80C and about 200C is sufficient, preferably between
abouThoeB EendmaF0E hresschio aotinsasom s thedig &rinxgenterhy, frorbuatsouti! bath,
dnrhiheliéto bbby htersliyipicalliefrednuatngut inheewdceabdiaiod daches. a Biotage
Qpiialoracip R tines:aadwaiecionofflugrinaied alepho) AeHaterminehting.
by routine ex 20 perimentation, for example following the Examples set

forth ejerdn) Ge RekabBiHesgrat R PaaluAferassiab IeICaH R IRROMR thature of
By @LIRGIEARING H:&B?é&&ﬁ%&“%ﬁ%@&é%‘%@ﬁi&g P1RAMEE: FBRCLIYR P with most

?#) rlnadmd aICO rcgr)k(vaeirp a’i fhe a t}EO IHEIP)té and/ é(,cgfjﬁ)cree}ven a reac-
empera ure er com on O depro ec eac

fr%ﬁﬁﬁt%fcfﬂg‘i’ébﬁ%ﬂlﬁﬁ‘;?%& fmﬁb‘{ﬁe‘hﬂw 1%%%1]&6%%6??@%1 SepTBEobkEpr HFIP
O psheresesdarsePard pudisrisy eoniratienerrathoasrfof Bgween about 80°C
exdnabple 26 ° Cokumfiicbro mraiogbhpiywkHe ey ey stahid AN 01 Avdctiie times may
bikese ThesHupsinatad atueohahisdieissablykasaveradiBebieused. R EASE Shout 4
%Wb'%ﬁﬁi‘{%&&mﬂ%g @Qd*l@%émﬁtﬁ%‘ A Aferent.Rireogn @éBFHﬁnél?é’;&r}gmme ex-
different .labilities |t| P(?ISSI e e ro ect I?P %r?tec e nltr ﬁB

rlmen t10n ¢ followin es S N genera C groups that

oms seﬁgenﬂa}ﬁy %rocee m% B oSt fabile nitrogen. For

EBIH GRS havi 15?{65?6}%3&6%9@%% ?awg HiR fhadrore reac-
ﬁiﬂtﬁd@@ﬁnﬁﬁﬁé pedsibibrexeamisyBand BOC Igrblipahdim anarntiegithe temperature.
nitrogen without dis- turbing the aliphatic nitrogen BOC, and to then
removEtheBOIC Y 66 Prordipr ebrs ismpsatiioniths-hern e d deghat apavspepemoved by
Thisopeionitsnd e tdepagelifyd theraaanbtecavered) eml withied syoltengéausiythods, for
exagifyingtbaalipbataaisegen, v efearsushsaanentiahdapeotestiDibrinated al-

gg}%fg@@f%ﬂp@eggg%grm%%@pélp) BOC using the least reactive
fluorinated alcohol (for example, TFE). Routine ex 35 perimentation may

be nggeasany indsieuninesheRRlRAlchaioe AkkarnatrdalcdliOhaving different
'i%’}ﬁﬂ‘é’!] A possible to deprotect BOC-protected nitrogen atoms sequentially, proceeding with
the most labile nitrogen. For example, in compounds having an aromatic nitrogen and an ali-
phatic nitrogen, it is possible to remove the BOC group from the aromatic nitrogen without dis-
turbing the aliphatic nitrogen BOC, and to then remove the BOC group from the aliphatic nitro-
gen in a separate step. This permits one to modify the aromatic nifrogen without simultaneously
modifying the aliphatic nitrogen. To effect such sequential deprotection, one removes the first
(most labile) BOC using the least reactive fluorinated alcohol (for example, TFE). Routine ex-

perimentation may be necessary to determine the optimal choice of fluorinated alcohol, reaction
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temperature, and reaction time. As a starting point, an aromatic nitrogen

may be deprotected in the presence of a BOC-protected aliphatic

nitrogen by using TFE for 2 hours at 150C in a mi- crowave reactor. After

the first BOC has been removed, the aromatic amine may be modified or
derivatized while the aliphatic N-BOC remains in place. When the aliphatic
nitrogen no longer 5 requires protectio‘ﬁﬂf“ the BOC group can be removed

using a more reactive fluorinated alcohol such as HFIP (for example, for 2
OEPs R SOETRICHINBRAVAYE PEEIS O At ﬁq@@mylﬂw%%@mmd in
e Bosepreteltcti g hpine ¢ tdalivbitin iz R, 2stnifl (o fo&thaholyort HPTP in a mi-
thexallvaraisoprepanali (Bt hivasplasack il asealaddoiamwang Bahodified or
iIJ?%%ar%%nglm AfbiLe W@%bq;aﬁ%%g%%&r kﬁ{%ﬁr‘%ﬁ@ %ﬁ@;@gﬁogm no longer
nitiator aye reactor with stirring until the di a
ki e i e e AR el

SuamRtetto MVRALS dnadt 3 SHETEE (rs8slrE. The crude

product was purified by flash-column chromatography. 'H NMR and 13C
NMREEPR b asured on Broker Avarice DPX-300 NMR or Bruker

Avan 0 C eters ratin t a OIO I n

of S0 TA L iy SO a*ﬁ%(ﬁ% 2@%55 litdetbano) or
g%%ﬂ??ﬁ%“ﬁ%ﬁﬁf‘?%@é%@@y o 2@_'3 ﬁ}‘r‘fé"?’%é t Bﬁctwn mix-
weesrde hentedd ¢088Chyr (aPHean ad mtagsfiubriftyigrR i BITIF REGORRYE tsRqiey with stiring
et tihgdiRapr{beanit o stbrinnmate 100G pigseict onfre rdagt of ramal temperature,
@!érjﬂ&%ﬁ(f@%ha%@ffm&Bfﬁmt&w@%&‘u@@m:ﬁm crude product was purified
be e GhmsRine delong IR 6l (2laned i ﬂﬁJger Avance

) 11.00 ds
g %@%@%ﬂf@ Vmﬁsﬁiogﬁéﬁﬁ% St SR D heavency
pOIMSE- a4 qasd hffi%*?w"ié%@%’lil?s 65, 127.94, 127.41,

107.62, 43.20, 12.85; MS ESI: m/z%o) 217 (M+H+, 100); Anal. calc. for

CL2HBINSPE SR P80 T2 08 o tRIT e ehRY 'S fp mmoD) wes de-
N384 biCpNBOC 2Dty il d FE Ghimbl) we®diptiatsatdlihg @) for S min
heBting at reftincdone lkint25ad EiBialty dedbyrleatingimERE(Bhmic) forvide 3-
%Qhﬂs)irs b QG HpR- R MWAYRRAGEOS 3 RNGRUED firddry.flash-eolwmtuct mp 207-
6RO AP GHHRNH %0&69?1'bbRXf&Q&es%}@ﬁHDﬂd%YgeﬂQ%% Bgﬁﬁﬁah 97 (s.2H),

%%;3;3?,?(}@!% Hﬂﬁgg)'@&lgéﬁ? 1 17"6,2 G'3 9 _}9984 127.41,

LY %5
7P RRRME B 13180 45 P45 1006 wal 195 45, Cﬂﬁlé\é%§ 66.64;

SIS {@/(%59309!##@165?@09{ HEOMSIES]-m/z 96.04388 (M+H+). 30

Calculated 96.04439. (D) 5-Chloro-(1-BOC)-1H-indole-3-carboxylic acid

amide QL RS asmieprateeid dmeli ayas dammaipded b fretinerpseftpgior 6 hin

(BFR) pan)(b) (he btinggnnTIFE (5 mil))féoB A thiatat 00T riree mircpowegactor, and puri-
RACter fand-pusifiechhyllashnsolus prefitematpgraphy.ciebpiketide in 65% vield (2)
RO (b). Product mp = 44-45°C; 'H NMR (CDCly) 9.56 - 9.86 (broad s, 1H), 9.54 (s,
1H), 7.15 (s, 1H), 6.92 - 7.05 (m, 1H), 6.27 - 6.43 (m, 1H); *C NMR (CDCl;) 180,49, 132.92,
126.44, 121 40, 111.36. MS ESL m/z (%) 96 (M+H+, 100); HRMS ESI m/z 96.04388 (M+H+).
Calculated 96.04439,

{D) 5-Chioro-(1-BOC)-1H-indole-3-carboxylic acid amide {1 mmol) was deprotected by
(a) heating at reflux for 12 h in TFE (5 mL), or (b) heating in TFE (SmL) for 1 hat 100°Cin a
microwave reactor, and purified by flash-column chromatography, to provide 5-chloro-1H-
indole-3-carboxylic acid amide in 99% yield (a) and 98% yield (b). Product mp 248-249°C; 'H
NMR (DMSO-d6) 11.72 (broad s, 1 H), 8.15 (d, }=2.26 Hz, 1 H), 8.09 (d, }=3.01 Hz, 1 H), 7.60-
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indole-3-carboxylic acid amide in 99% yield (a) and 98% yield (b). Product

mp 248-249C; 1H 35 NMR(DMSO-d6) 11.72 (broad s, 1 H), 8.15 (d,

J=2.26 Hz, 1 H), 8.09 (d, J=3.01 Hz, | H), 7.60 -5- 7.40 (broad s, 1H), 7.45

(d, J=8.67 Hz, 1 FIl), 7.15 (dd, J=8.48, 2.07 Hz, | H), 7.00-6.75 (broad s, 1

H); 13C NMR (DMSO-d6) 166.42, 134.99, 130.17, 127.83, 125.43,

122.15, 120.55, 113.74, 110.54; MS ESL m/z (%) 195 (M+H+, 100);

HRMS ESI m/z M+H+L195 .03188. Calculated 195.03197. 5 ( z

NpOed schfdhophietyiaihfie s ol Wada&phdte Bty [dPhEatg afbroad s,
kéﬁll»?féﬁ\%f{l{mmgi@ﬁla@ﬁl@ AP{IPhEHRG M HFRAPIIS fAL) Fod 1, A3R.55, 113.74,
150G iINA RSCrewawe) ressctr:iand qorfirsibElashzcoltsrn) 195.03188. Calculated
ghygsmagography, to provide 4-chlorophenylamine in 81% yield (a) and

80% yield (b). Product mp 71-72C; 1H NMR (CDC13), 7.04 - 7.16 (m, 2H),
6.94 ﬁk@@r%ﬁﬂ@p@&ﬂbﬁﬁ@ﬁﬂ 8. -1131!1"))) &3&%&6@&&% @) HA 321 reflux for 36
1;1%19;%;% Jg??h%fg)l @%&gbﬁ%ﬁ RS (P) a8 19 (Mt hrl OO WARM S ctor, and

é.lg)gé Cale = 1280 AJ{

I"lnng%h ﬁé‘%’gm 3 }%gl{ﬂ ethyﬁglr%f)" it ylammei)m 81% yield (a) and
Heprct Pagﬂlﬁégﬂh AL ASOB 1Y (TEIEUR o i RS B me 2.
andl (yerifled Bﬁﬂas(ﬁjﬂmwmﬁ‘ﬂé SodrspHy 183.14, 116.21; MS ESI m/z (%) 128

vevide 26(2) SHivis thyl plife ()1 1ateihyTétigdamiizs MR8l o yield.
Product: Oil; 1H NMR (CDCI3), 7.06 - 6.86 (m, 3H); 3.59 - 3.51 (m, IH),

3.70 ¢13.82B01 - 24D, 631t thBl AR r{ony 1 H)elfy R(BOafsing H), hidd)(broattmptected by
Qédﬂné at8 {6hJ5eh .7 8 2113k )i 1 3G NIMRe(fekfed, 3hd or#AR A B3NSk, cdidBB&roma-
tZ 8?1dé‘Z &&Z@ éc?f&@ly'ﬁ (a@ﬂrﬂcSQ MR 8%kt oit; 1H
g' ”?@6 79823 'e 3823 &xam j £46-3.29 (m, 1H
roce for A)gabove h
.&atﬁ)%s Weg r% % tb&%e(& 5‘?1 (it dwaya> 49 130 81
Pté&éﬁariaﬁ 3500835 étforlfh-is-Tiaple N@eﬁf&h}w Iﬁ%Rl\QO @Nﬁﬁ N@ye)-HBYIS ESI
/2 Tabla+) 1Beraieclidn dolhtkzes Compound R R' Fluorinated Time

Yields No. alcohol 1 -CONH2 CI TFE 5 min 98%
Example 2

Following the procedure set forth in Example 1(A) above, indole derivatives were depro-
tected using TFE or HFIP in a microwave reactor at 150°C as set forth in Table 1 below.

Table 1: Deprotection of Indoles

Compound R R Fluorinated Time Yield®
No. alcohol

1 —CONH, Cl TFE 5 min 98%
1 —CONH; Cl HFIP 5 min 7%
2 H H TFE 15 min 999%
2 H H HFIP 5 min 97%
3 -CHO H TFE 5 min 91%
3 ~-CHO H HFiP 3 min 96%
4 H Cl TFE 1h 98%
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1-CONH2 CIHFIP 5min 97% 2 HH TFE 15 min 99% 2 H H HFIP 5 min
97% 3-CHOHTFE 5 min91% 3 -CHO HHFIP 5min 96% 4 H CI TFE
1 h 98% -6- Compound R R' Fluorinated Time Yields No. alcohol 4 H Cl
HFIP 5 min 94% 5H -OMe TFE | It 95% 5 H -OMe HFIP 15 min 98% 6
H-CNTFE 11t98% 6 H-CN HFIP 5 min 98% 7 H NO2 TFE 15 min 91%
7H NOZ HFIP 5 min 99% 8 H -NH2 TFE 15 min 81% 8 H -NH2 HFIP 15
mrll l UIU ' ‘II\ !d aft Iv C|||ruu|3u0"rﬁhh rr\r~|| ICf dﬁfﬁ f‘nmnnl Il‘\d :II. m
ﬁ_| AL rinat ield”

24 NMR {DMSQ-d6) 11.72 brgg“ St ): 815 d9=2.26 HZ.

H); 04.):1 (d;3=3: UH Hz, 1), 7@’?0-/. (V) wuﬁpﬁp IHY); 1.45%-(1{, J—O.094%
Z, THY, 7-15(dd, & J=848, 2z, T H), f0-6.75(broag,s, T H), 4%
R (BGMSO-06) 1§6.42, 134 993017, 1388, 125.43143% 15, 93%
2055511374, 119154; MS ESER/Z (%) 195§NM+H+,[100)] HRMS E8{¢;
z (M&H+) 195.03488. Cale 195:03197. Commppund 2: mp @mr51C; 'H8%
MR (CDC13) s 8.08 (broad s 8, 7.65 (ddTHE), 7.38 (rh5 k), 91%
23-7.09 (m, 2H), 6156-6.54 (mY®H); 13C NMRM(CHC13-d)mi85.74, 9%9%
’>7 828124.10, 12H97, 10 126\#2,119.80,11%100,102.6 11 IWMEEI: Im/z8{%)
7 (M# 100). ComPound B: mp¥e6-197C; 'HEMR (DMIO®E) 12 1470%
(broaéi“%d TRIFGHEEPYH) - 8.30-8.09 (M, 2H), 7.56-7.20 (m, 3H); 13C
NMRp(EIMo@1616)185.34, 138.85, 137.43, 124.49, 123.84, 122.50m
121.20, 118.54, 112.80; MS ESI: m/z (%) 146 (M+H+; 100); HRMS ESI
miz (Mibipd 46 05968 2Bale T4 IROGMIS-Gompritaedd mp RA-T5E(dH=2.26
NMRUCREIR), B33 (broads, 16b-PROE%eR-, Fr817($5 d)}=8.67 Hz, 1 1), 7.15 (dd.
J=8.48, 2.07 Hz, 1 H), 7.00-6.75 (broad s, 1 H); °C NMR (DMSO-d6) 166.42, 134.99, 130.17,
127.83, 125.43, 122.15, 120.55, 113.74, 110.54; MS ESI: m/z (%) 195 (M+H+, 100); HRMS
ESI m/z (M+H+) 195.03188. Cale 195.03197.

HZII—‘

Z 3

=~

Compound 2: mp 50-51°C; "H NMR (CDCl) s 8.08 (broad s, 1H), 7.65 (dd, 1H), 7.38 (m,
2H), 7.23-7.09 (m, 2H), 6.56-6.54 (m, 1H); *C NMR (CHCl;-d) 135.74, 127.82, 124.10, 121.97,
120.72, 119.80, 111.00, 102.61; MS ELE m/z (%) 117 (M+,100).

Compound 3: mp 196-197°C; 'H NMR (DMSO-d6) 12.14 (broad s, 1H), 9.95 (s, 1H),
8.30-8.09 (m, 2H), 7.56-7.20 (m, 3H); *C NMR (DMSO-d6)185.34, 138.85, 137.43, 124.49,
123.84, 122.50m 121.20, 118.54, 112.80; MS ESI: m/z (%) 146 (M+H+; 100); HRMS ESI m/z
(M+H+) 146.05963. Calc 146.06004.

Compound 4: mp 74-75°C; ‘H NMR (CDCl3), 8.13 (broad s, 1H, D20 exch.), 7.61 (5, 1H),
7.31-7.12 (m, 3H), 6.50-6.48 (m, 1H); °C NMR (CDCl;) 134.11, 128.94, 125.51, 125.46, 122.31,
120.11, 111.97, 102.41; MS EL m/z (%) 151 (M+,100%); HRMS ESI m/z (M+H+) 152.02585.
Cale 152.02615.

Compound 5: mp 55-56°C; "H NMR (CDCly), 8.03 (broad s, 1H, D-O exch.),7.28-6.84 (m,
AH), 6.49-6.47 (m, 1H), 3.85 (s, 3H); °C NMR (CDCls) 154.19, 130.94, 128.27, 124.85, 112.35,
111.70, 102.38, 102.30, 55.85; MS ESL m/z (%) 148 (M+H+,100%); HRMS ESI m/z (M+H+)
148.07531. Calc 148.07569.

Compound 6: mp 102-104°C; 'H NMR (CDCl3), 8.68 (broad s, 1H, D20 exch.), 8.00-7.99
(m, 1H), 7.49-7.40 (m, 2H), 7.36-7.34 (m,1H), 6.64-6.62 (m, 1H); C NMR (CDCls) 137.50,
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7.31-7.12 (m, 3H), 6.50-6.48 (m, 114); L3C NMR (CDCI3)
134.11,128.94,125.51,125.46,122.3 1, 120.11, 111.97, 102.41; MS El:

m/z (%) 151 (M+,100%); HRMS ESI m/z (M+H+) 152.02585. Cale

152.02615. Compound 5: mp 55-56C; 'H NMR (CDCI3), 8.03 (broad s, IH,

D20 exch.),7.28-6.84 (m, 20 4H), 6.49- 6 47 (m, 1H), 3.85 (s, 3H); 13C

NMR (CDCI3) 154.19, 130.94, 128.27;124.85, 112.35, 111.70, 102.38,
102.30, 55.85; MS ESI: m/z (%) 148 §M+H+ ,100%); HRMS ESI m/z

[V66-+ 12648, 07834, Gk 87481 88601 Bdpotintee: 1 R Mok, iz () 142
WMROCDCIRY, BIEY tigradth 5,1 H3 D20k Kok 1480605799 (m, 1H),

7.49-7.40 (m, 2H), 7.36-7.34 (m,1H), 6.64-6.62 (m, IH); L3C NMR
(CDCP8Ya87 50np7i41 A7 56; 126N (2B L), 81824 B2 H 088 451(road s, 1H, DO
SR8 .13, HOR 1D SHE|:7véz7(956) (I 2HVIS: 7600 %) (rid RIS ‘BS Nz (W13¢ks#) 141,20,
1420660065 Calest481066314sGompound o& aspvgHErl 4280 hH NINR+ 100%); Anal.
(GDERAEB . £ 860-8.45 (0ropgksy i1 2280 §XCh.)s 8s1R-§A0, (M,

1H), 7.46-7.37 (m, 2H), 6.76-6.74 (m, 1H); "C NMR (CDC13) 141.20, 5

139.¢3 J@sl&% 95911]36‘%7 4 8GR, %éécl%%%&é i}ﬁ% bi"(lﬁ@f?)ﬂﬁ?(t 1H),

iz“%* g %6 s (1, FALp R S S P AR 063

é 08! 9&@3174%1195 SHY) I ﬁﬁ méZéé’ d%ﬂWé*éé”(%) HRMS
@ﬁym@ﬁ%@ﬂ@ &7600(radPd;07pP2-13C NMR (CDC13) 139.54, 130.63,
128.77,124.69, 112.95, 111.49, 105.52, 101.56; MS ESI m/z (%) 133
(M+Hxarmele): HRMS 10 ESI m/z (M+H+) 133.07560. Cale 133.07602.
Example 3 The deprotection. of a series of anilines was then explored
usmé‘%ﬁéliﬂr@f%céﬁ’l“s‘éﬁ[ FortemeiERilinge'e drsverised edpghg protocol set forth in
Eusmplarizetiave Tabtergsbitdowe Awilinatadithe eleblvon-belithdraniiings with electron-
stfstiwmptsunarefoundriofseattdasher than thasewith-eleetcomoaldoating groups.
FHRURRubR JhRiTRACUAILORANERSTAMPIBYRA MMaFRHONAE0 JIRC BRI Grroups

¥Y1'$H %tw@ro@ﬁgm%gﬁ,ssuch as -NCbz, -NAlloc and -OTIPS. O
XO_~NHs R"R" Table 2: Deprotection of Anilines Compound R"

Fluorlnateddl'lmjvleld No. alcohol 9 4-CI TFE 1.5 h 98%

HN)LO

NH,
B o
L
RK

R"

Tahle 2: Deprotection of Anilines

Compound | R” Fluorinated Time Yield®

No. alcolrol

9 4-Cl TFE i5h 98%
9 4-C1 HFIP 1h 80%
10 4-Br, 3-Cl TFE l1h 97%
10 4-Br, 3-Ci HFIP 15 min 77%
11 4-NO, TFE 1h 95%
11 4-NO, HETP 5 min 76%
12 4-OMe TFE 2h 095%
12 4-OMe HFIP 0.5h 85%
13 3-OMe TFE 1h 95%
13 3-OMe HFIP 0.5h 89%
14 2-1 TFE 1h 98%
14 ; 2-1 HFIP 1 h . {decomposed)
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9 4-CIHFIP 11t 80% 10 4-Br, 3-CI TFE 11t 97% 10 4-Br, 3-Cl HFIP 15
min 77% 11 4-NO2 TFE 1 h 9 11 4-NOZ HFIP 5 min 76% 12 4-OMe TFE
2h 95% 12 4-OMe HFIP 0.5 h 85% 13 3-OMe TFE 1 h 95% 13 3-OMe
HFIP 0.5 h 89% 14 2-I TFE | h 98% 14 2-1 HFIP 1 h (decomposed) -8-
Compound R" Fluorinated Time Yielda No. alcohol 15 4-NH2 TFE 3 h
93% 15 4 NH2 HFIP 0.5 h 97% 16 3-8 TIPS TFE 2h 81% 16 3-OTIPS

HFIP-0.-5 Q104 17 A II_If"ln-l TFE2.h OOOA 17 NHCbhz HFIR-2-h-86%

18 4t Nﬁl%c“‘f i h oeok 18 4 - NRAISEERE 0 5 h'886 a vield Ml |

chro lldlUgislplly P Uuu% m? pumpuqug. mMp71=72¢ HINMR 93%
(CDCI3), 704~ 7.16 (M ki), 6.54 - 6.1, 2H), 3p5{browd's: 3171‘)—””‘
13C NMR{gDC13) 144.847029.10, 1235kg, 116[21; M§ ESI|M/Z (%128

5 (MiH+,100%)" FIRMS &8Pz (MFHBrPS.02576 (Gaje 128.026d5;
Compoundi10: mp 63-64¢1ChkNMR (CDGE3), 7.833 (d2 8=8.67 Hz, 3bi)
6.79|(d, J=P164 Hz, |H};645¢dd, J=8.6TF2.64 Hz, 1H)h3.74|(broadss;
2H);|13C NNIR (CDC18NH4dle4, 134.621FE33.88, 116138, 114.92, $88.75;
MS ESLm/F(%) 205 (#M¥HAIER) | HRMBIBS| m/z (M+H+) 205.93685, |
Cale 20549866k &eimpound 11: mp 147-148C; 'H NMR (CDC13), 8.08
(d, J=9.04 Hz, 2H), 6.63 (d, J=9.04 Hz, 2H), 4.41 (broad s, 2H); 13C NMR
(CDCt3udbBe41, 138.37, 126.34, 113.16; MS El m/z (%)

;Iﬁ

Compound 9: mp 71-72°C; 'H NMR (CDCly), 7.04 - 7.16 (m, 2H), 6.54 - 6.67 (m, 2H),
3.65 (broad s., 2H); °C NMR (CDCL) 144.92, 129.10, 123.14, 116.21; MS ESI m/z (%) 128
(M+H+,100%); HRMS ESI m/z (M+H+) 128.02576. Calc 128.02615.

Compound 10: mp 63-64°C; 'H NMR (CDCls), 7.33 (d, J=8.67 Hz, 1H), 6.79 (d, J=2.64
Hz, 1H), 6.45 (dd, J=8.67, 2.64 Hz, 1H), 3.74 (broad s, 2H); *C NMR (CDCly) 146.64, 134.62,
133.88, 116.38, 114.92, 109.75; MS ESI m/z (%) 205 (M+H+,53%); HRMS ESI m/z (M+H-+)
205.93645. Calc 205.93667.

Compound 11: mp 147-148°C; 'H NMR (CDCls), 8.08 (d, J=9.04 Hz, 2H), 6.63 (d, J=9.04
Hz, 2H), 4.41 (broad s, 2H); *C NMR (CDCls) 153.41, 138.37, 126.34, 113.16; MS EI m/z (%)
138 (M+,47%); Anal. calc. for CaHgN2Oy: C, 52.17; H, 4.38: N, 20.28. Found: C, 52.50; H, 4.40;
N, 19.99.

Compound 12: mp 59-60°C; 'H NMR (CDCly), 6.72 - 6.79 (m, 2H), 6.63 - 6.70 (m, 2H),
3.76 (s, 3H), 3.43 (broad s, 2H); C NMR (CDCls) 152.78, 139.90, 116.40, 114.78, 55.72; MS
ESE m/z (%) 124 (M+H+,100%); HRMS ESI m/z (M+H+) 124.07530. Calc 124.07569.

Compound 13: Oil; 'H NMR (CDCl;), 7.08 (1, J=8.10 Hz, 1H), 6.21 - 6.39 (m, 3H), 3.78 (s,
3H), 3.68 (broad s, 2H); *C NMR (CDCL) 160.72, 147.78, 130.10, 107.90, 103.92, 101.04,
5507, MS ESI m/z (%) 124 (M+H+100%), HRMS ESI m/z (M+H+) 124.07526. Calc
124.07569.

Compound 14: mp 56-57°C; 'H NMR (CDCLy), 7.63 (dd, J=7.91, 1.32 Hz, 1H), 7.04 - 7.19
(m, 1H), 6.75 (dd, J=8.10, 1.51 Hz, 1H), 6.38 - 6.54 (m, 1H), 4.07 (broad s, 2H); C NMR
(CDCl3) 146.71, 138.96, 129.31, 119.95, 114.70, 84.15; MS ESI m/z (%) 220 (M+H+,100%);
HRMS ESI m/z (M+H+) 219.96147. Cale 219.96177.
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138 (M+,47%); Anal. calc. for C61-16N,02: C, 52.17; H, 4.38; N, 20.28.

Found: C, 52.50; H, 4.40; N, 19.99. Compound 12: mp 59-60C; 'H NMR
(CDC13), 6.72 - 6.79 (m, 2H), 6.63 - 6.70 (m, 2H), 15 3.76 (s, 3H), 3.43
(broad s, 2H); L3C NMR (CDC13) 152.78, 139.90, 116.40, 114.78, 55.72,;

MS ESI m/z (%) 124 (M+H+,100%); HRMS ESI m/z (M+H+) 124.07530.

Cale 124.07569. Compound 13: Oill; 'HNMR (CDC13), 7.08 (t, J=8.10 Hz,

1H), 6.21 - 6.39 (m, 3H), 3.78 (s, 3H), 3. 68é road s, 2H); 13C NMR 3
(CDEPEPIYE 75: ?4?7157%11@6716{ 1DHR06-265)08.58 0t 64). 55D frms £41D: °C
MYR(GEPL2A {’8+H:+] 10006 M B RV SuE STl @ KAd-H+) 100% 0 FBRES Calen20M+H+)
169007669 alcampoarsd214: mp 56-57C; 'H NMR (CDC13), 7.63 (dd,

J=7.91, 1.32 Hz, 1H), 7.04 - 7.19 (m, 1H), 6.75 (dd, J=8.10, 1.51 Hz, 1H),

6.38 cGripdurh, | hH)j14 ATNIR Q0D IDHY;003€ NRR HEDEY 8)3046:20,(m, 3H), 3.60
(36:96, %2913 11995, 314 70984 15 MEER 11/2 £26) 220MR (CDCIs) 157.48,
(b 500%0); | HIRMBES! T bk 21]39496&7% 55331922% P G 00%);

R IR e MRG0 00 6 o o s
%mu 00 RS Eslm /%%*ﬁghﬂé’g? 075g8 Gales. g@ 69586931- -

19}, $68 & %f#&aﬁd%ﬂ? i T 19. 1134 r%Hénﬁi T1(lyerd 1 2id GRRHRg PMSO-
Rf2, 1P8HY; 1‘8‘&7%\1/&3 %@D@l@ 18%.%8, 12§4°Q:0@812é0 128, 5?1@)17@41@‘86@4 MESI m/z
£0V240 (NB136 | ABASIRASES] mriz($6H2H84M 1144, TR%93. HERIS ESI miz
(M+H+) 266.19327. Cale 266.19347. Compound 17: mp 86-87C; 'H NMR
(CDGXB)pFuBD 187046~ A3; THK); THISNR, (CIFCH4. A6 @1-1%76.6Hz, BIEQ €161 - 6.59 (m,
ZH)), @shYroraad sHILH)0S 1986 (R H)HR. 54 1(brad &, A1) 528C NMRm, 1H), 4.57 -
02080 169 dr3 9L AAMHOAK BRidB38610:5148.504 328320138528, 120.66,

gfﬁg AT

E13), 7.16 (d, J=7.91 Hz, 2H), 6.69 - 6.59 (m, 2H), 6.50 (broad
qa? 5.87 (M, 1H), 5.41 - 5.30 (m, 1H), 5.29 - 5.20 (m, 1H), 4.57 -
4 73 §33.58 (broad s, 2H): 13C NMR (DMSO-d6) 153.82, 144.70,

134. 8. 20.66, 15 117.57,.114.32, 64.61; MS ESI m/z (%) 19

Lo 458 }‘;g‘ﬁﬁkh@tlﬁﬁ"e R R urver o
PRdlitle % eéﬁ?@ﬁ&%%ﬁﬁ&?é Botdiialbeirisers drotetishomettiss noted), 1

m@@@wﬁmmﬁméwpmwea}w@é PAAGE OTINIBUE dimestin the time

kel Iné dehdepse (e cepipasndthenwisel hetathnitography. The results are shown in

Table 4. In all cases, the deprotection product was obtained in good to excellent vields.

Table 4: Deprotection of Amines in HFIP

Protected Compound Time Product, Ne. Yield®

9
’ , 19

7T
k/\ 2h P y 83%
HoL20

BOC

) 9]
N /"
— N NH
OH >~vN N—BOC sk O&*{ — 01%

\ Lo ,21
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20 mmol of protected compound was microwave heated at 150C in HFIP
(5 mL) for the time shown, and the deprotected compound recovered by
chromatography. The results are shown in Table 4. In all cases, the
deprotection product was obtained in good to excellent yields. Table 4:
Deprotection of Amines in HFIP Protected Compound Time Product, No.
_Yielda NH-Boc 2h / O~NH2 81% ,19'85% N 2h CONBOCH, 20 0

N--BOEMN~NH-5H191%:60-21=10-FProtected-Compoynd-Time-P1
T2 Time Product, No. 1 Yiela®

NO U\P w\(l)icslv‘{‘xgc g)mpquqg A St DG DOL A\ At
. 070, ACU., TNH-

Yicle rBD oum—l-D%‘JC TBDMSO |VJ;%6$B 22 ;
Acq NFPRY WE5523 p @10 0.5 h 0°89% NHIBOC NH2|, 2418%
NH-BOC CN 1 F¥88% NH2 -7 /HH 25 O~pSSoc. .22

chromatogra b Temperatyre = 100G to avoid side prodagts and low
yield 0 o
Wo/ 0.5h o~ 89%
. NH
NH-BOC 2 24
NH-BOC NH,
N 1h N 88%
N k

Q

A

O
S S\ [+
I 26

a Yield after chromatography
b Temperature = 100°C to avoid side products and low yield
¢ Crude vield (pure by NMR)

Product data:

Compound 19: Oil; '"H NMR (CDCly), 7.06 - 6.86 (m, 3H); 3.59 - 3.51 (m, 1H), 3.70 -
3.62 (m, 1H), 3.46 - 3.29 (m, 1H), 2.30 (s, 6H), 1.72 (broad s, 2H), 1.18 (d, J=6.78 Hz, 3H); °C
NMR (CDCly) 155.49, 130.81, 128.88, 123.83, 78.23, 47.29, 19.78, 16.32; MS ESI m/z (%) 180
(M-+H+,100%); HRMS ESI m/z (M+H+) 180.13782. Calc 180.13829.

Compound 20: Oil; 'H NMR (CDCls), 7.14 (d, 1=6.78 Hz, 1H), 7.04 (t, J=7.72 Hz, 1H),
6.77 - 6.70 (m, 1H). 6.67 (d, 1=7.91 Hz, 1H), 3.57 (t, J=8.48 Hz, 2H), 3.05 (t, }=8.29 Hz, 2H);
BC NMR (CDClL) 151.57, 123.31, 127.19, 124.62, 118.64, 109.43, 47.32, 29.82; MS ESI m/z
(%) 120 (M+H+,100%); HRMS ESI m/z (M+H+) 120.08030. Calc 120.08078.

Compound 21: mp = 104-105°C; 'H NMR (CDCl3), 7.92 (d, J=9.04 Hz, 2H), 6.87 (d,
3=9.04 Hz, 2H), 3.87 (5, 3H), 3.34 - 3.23 (m, 4H), 3.08 - 2.94 (m, 4H), 1.74 (s, 1H); °C NMR
(CDCL) 167.15, 154.56, 131.18, 119.67, 113.60, 51.65, 54.16, 48.65, 47.50, 45.89; MS ESI m/z
(%) 221 (M+H+,100%); HRMS ESI m/z (M+H+) 221.12805. Calc 221.12845.

Compound 22: Oil; 'H NMR (CDCls), 5.86 - 5.81 (m, 1H), 5.80 - 5.74 (m, 1H), 4.75 - 4.66
(m, 1H), 3.78 - 3.69 (m, 1H), 2.72 - 2.60 (m, 1H), 1.96 (broad s, 2H), 1.38 - 1.22 (m, 1H), 0.90 (s,
9H), 0.09 (s, 6H); “C NMR (CDCl3) 137.92, 135.57, 76.37, 56.50, 45.88, 26.32, 18.19, -4.21;
MS ESI m/z (%) 214 (M+H+,25%); HRMS ESI m/z (M+H+) 214.16183. Calc 214.16217.
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25

¢ Crude yield (pure by NMR) 5 Product data: Compound 19: Oil; 'H NMR
(CDC13), 7.06 - 6.86 (m, 3H); 3.59 - 3.51 (m, 1H), 3.70 - 3.62 (m, 1H),

3.46 - 329 (m, 1H), 2.30 (s, 6H), 1.72 (broad s, 2H), 1.18 (d, J=6.78 Hz,

3H); L3C NMR (CDC13) 155.49, 130.81, 128.88, 123.83, 78.23,
47.29,19.78,16.32; MS ESI m/z (%) 180 (M+H+,100%); HRMS ESI m/z
(M+H+) 180.13782. Cale 180.13829. 1]dCompound 20: Oil; 'H NMR

(CDC13), 7.14 (d, J=6.78 Hz, 1H), 7.04 (t, J=7.72 Hz, 1H), 6.77 - 6.70 (m,

1H), 6osPgend2y. SilHY PfM? 45, 548.48 P&@MHB DEYt, 37820 HE), 558 -
28l 3EHINMR (GDTE3) 115,126, - 12613k, 187, 295124RB2, 198(64ad OPHB, 1.48 -
72320, 201825 VS NES L OV 1:(%)01R0 (M504, 30890y HRMEESI Rz {Msskvs Es!
&@(@?9@9{@@ %8@/98@&&5%@}%@%1) P G IALROG) bAIMR

(CDCI3), 7.92 (d, J=9.04 Hz, 2H), 6.87 (d, 15 J=9.04 Hz, 2H), 3.87 (s,
3H), Beathoun (B4 N8 c%& (AyAH)zd Zéﬁﬁ B AIGNMR 11y, 3.71 (s,

1 . 4 8.6 13
% %@d%%? SRobdi! {’j df.ﬁﬁsb ?}3&&@ f 0@%‘3 s e
DYRGEKAIC A do ’fﬂé&s Eﬁ& 3365y anﬁvﬁ}nﬁ%éb&% £z (%)
Sgﬁi\ér*rﬁ*lH}O%)BERM%%SM@MHA*?%M @éﬁ(ﬁ%aiillﬁo 30181. 3.69 (m
1H), 2.72 - 2.60 (m, 1H), 1.96 (broad s, 2H), 1.38 - 1.22 (m, 1H), 0.90 (s,
20 9@?”@@9“%52569? .58 it é‘é@i{%( b 8355 sgadzp HY: £64g, J-7.91 He,
1E)8B496 33 (18, 16), 4281 MS(BSIHiv7-[86) 2A2A(EM Hith 70506, HRM SE SH), 1.36
(Bf2alMi BiF) 214. 16188 (5210, 219 16287 .(n] 121G pHpounie 26DO0H]) 'HAMR 27,49,
ﬁ@%l?a)?@% 1397, (Miglkh), 38%9 5149.(8), 31455845 AM{nskH)/3-93) 161
Jﬁ(m@%'g‘h}%&?m%%% u% )1 &-98:65, BH) kP2 road s, 2H), 1.48 -

32 (m, 1H); 13C NMR (CDC13) 170.79, 141.32,130.67, 78.46, 56.49,
41 8%%%9?(1 gﬂgsg &8 TH IWJ{&‘)(&)DH Mﬁ“i@@&/"iﬂ EW‘{l% frséN’?%'%{z ), 3.12 (&,
I e B e D
$29=138g!- @3409199 @Tﬁﬂz R o §15)65i75é14ﬁ%5 1‘%1)071 foroad” 29,41,
$82M); MSENMR (CDCAY), 81340037, 1R MD 18 198 4¥;Hi26.28)11609. Calc
B3HA36854.87, 41.00; MS ESI m/z (%) 180 (M+H+,100%); HRMS EST m/z
(M+H+) 180.10156. Cale 180.10191. Compound 25: mp = 111-112C; 'H
NIMRE@DbE43), 8.35 (broad s, ITT), 7.64 (d, J=7.91 Hz, 10 1H), 7.44 -
7.32 (m, 1H), 7.26 - 7.18 (m, 1H), 7.18 - 7.09 (m, IH), 7.04 (d, J=2.26 Hz,
1H), Ih3@n¢tatondves Rk)( ndtHER 04 A moRHRa2199 so@8 (rm 2HY;f1a3-BOC depro-
NMB: (edofild) 186:48: 12 6297FIR 320071 2486 ,54:h9 Bbst blBuBder ka6 0nditions
l%igénﬁ}zrgtﬂrcg@réﬁmmlgél(E@éz’ﬁgﬁﬁ &l QM‘B&QQ%)}; HRMR gﬁlﬁ@i‘%cthty
gze% %1%1 1%%19 j‘ IQ‘OZ %f EmRé? %‘26 Qi 1'1_| tyl}s |301&3 was sequen-
ia protect . As set orth in the Sc eme be?ow TFE (EZIE(@'OW&VB Relating for 2 h at 150°C)
was used to selectively remove the indole BOC moiety in good yields (80%). Further treatment
of the partially-deprotected compound with HFIP {microwave heating for 2 h at 150°C) effi-
ciently completed the cleavage of the remaining N-BOC group on the piperazine ring (yield =
81%). On the other hand, if selectivity is not required both BOC groups can be removed simulta-
neously using HFIP as a solvent.
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15 2H), 2.55 - 2.69 (m, 1H), 2.25 - 2.40 (m, 2H), 1.85 - 2.02 (m, 4H), 1.45
-1.62 (m, 2H), 1.36 (broad s, 2H), 1.14 - 1.30 (m, 2H); 13C NMR
(CDC13) 52.56, 49.75, 47.07, 41.54, 35.50, 29.41, 18.70; MS ESI m/z
(%) 219 (M+H+,100%); HRMS ESI m/z (M+H+) 219.11609. Calc
219.11618. Example 5 20 In general, it was found that HFIP is a more
reactive solvent than TFE for N-BOC &@pro- tection reactions. Thus, the
use of Hg P over TFE on the sqpne substrate under similar conditions
consistén y reduced reaction t| es (see Examples 2 angl 3 above). On
the basi-of the reactivity di rEre)hj;es between TEE a IP,

OC/-14-(4 BOC-piperazi indole was sequen- tially deprotected.
As set fbrth in the_Sgb_e_mg,bel , TEE (microwave heafing for 2 h at

F (nﬂcrowave heating for 2 }ﬁ{at 150C) effi- cie coﬁwpleted the
cleavage of tl&¥emaining N-BOC group on the piperazine ring (yield =

81%). On the other hand, if selectivity is not required both BOC groups

can bé-fethbviettsitilipermoublabsingHiiR abuyschentmil 2- BOC BOT; 'H
RMRI(CND; |, 18N (bebldEs HEIP BRE 09 kb, 3H), 6.60-6.54 (m, 2H), 3.67 (1, 4H), 3.19 (t,
MWSW{J@%}YW@'W Z%@ﬁdi a‘i@%ﬁ“‘i@%@ 1By} estetyMB43P1 36, 106.87,

H 4]
BB T G e e
ié%l 51915 29178 i%z‘*s%‘}’ifﬁé‘%é'yiﬁ -Higolppgng 7= 598 - 199°C
&196)181‘111@@@4@?@]@@ Séi @10343 6928 1477 {1k S04 P 302m, 2H), 3.24-3.18
(-4, LODBYS IRMB)ES]! fifza(hs- Hib) S0 NMEE 1BMS i), 302563096, 12325,
f2Pieremingl-ybslH;indelw, mpos, 1958 1996 (Sac)sLENME (GDGE3N+,100%);

ﬁ@é@rﬁa@égﬁmw 289-1393 (M 3idh B6% - 6.51 (m, 2H), 3.24-3.18 (m,
4H), 3.19-3.0 H), 2.01 (broad s, 1H); 13C NMR (DMSO-d6), 145.99,

136.96hikAReqresert nibg Bad %eéﬂﬁs@bé@éi%%?e%’e é%@%ge%ﬁi%m%%mems
oL 2;@@%@ U R L Gl

esent inyen on as een SCIl

?8% CRICR 8 %%’é%fﬁ%’ it ARATEPE HEVE i PR SRRy B‘édﬁﬁ‘a’gr%%iﬁd‘ﬁ’ﬁmm
thadditganegun Badifiretioas W&G%ﬁ%ﬁg@%&?%@%@@@ﬂ% material, composi-
souivatafits, prayelbe mubstttite dvvitpeud depelringvi opiritradrsrerspifittenaesent in-
seapa. ohthewtivestididations are intended to be within the scope of the claims appended
hereto.



10

15

20

25

In addition, many modifications may be made to adapt a particular

situation, material, composi 15 tion of matter, process, process step or

steps, to the objective spirit and scope of the present in- vention. All such
modifications are intended to be within the scope of the claims appended
hereto. -13- Claims 1. A method for ?ﬁ rotecting a compound having
BOC-protected nitrogen atoms, said method comprising: a) dissolving a
compound having a BOC-protected pj Qgen atom. in a fluorinated alcohol

5 to form a solution; b) heating said solution for a period of time sufficient

to remave, B fP %ﬁ%@cﬁ%% HRIRGIR0RIHORBRESRBE PIMIAING Bms, said
detgrgtectedlsg:ompound. 2. The method of claim 1, wherein said heating
%Srr?pr?é’renéjrheré%ing by microwave radiation. 3. The method of claim 1 or 2,
further.comprising: 10 c) recoverin id deprotected compound, from sai
ol e e S e D R B R T LR oo
e "R £8P the group consisting of 2,2,2-trifluoroethanol and
1,1,1,3,3,3-hexafluoroisopropanol. 5. A methqd for sequentially removin

50C IR G U STRLoAT ATSUe Al LTS GBS R i BOC-
Hatdce fpein e Prrdtiasd dureiReiIiGRatEd:- alcohol solvents hav-

15 ing different reactivities, comprising: a) dissolving a compound o
compriShgPfta i e dnthseie sprbREaY mBgEh herdResD fcinyeve radiation.
different labilities in a first fluorinated alcohol to form a first solution; b)

heatid tHEFRESSIERBR 16T eriBUs B8eREH said first BOC-protected

nitrogen atom, proyviding a partially-deprotected compound; 20 c)
dissol ST SR AAHAIRERHIS é@@W%&rﬁﬁgb if"4'%&ond fluorinated

alcohol solvent having higher reactivity than said first fluorinajed alcoho
e S T
rapsistieeBIE frdfl iRt ard sadB O hr ore el R BEEAPHIm. 6. The

method of claim 5, wherein said first fluorinated alcohol comprises 2,2,2-

25 triftbFSEAG 51 S AU THE STRGH R B3R SRR RETHRS dTara atBgn atoms having
flisrimatetiliaicotb eonspreseeund urinedind pedaftgpidpropuatrdalsiohol solvents hav-

ing different reactivities, comprising:

a) dissolving a compound comprising first and second BOC-protected nitrogen atoms hav-
ing different labilities in a first fluorinated alcohol to form a first solution;

b) heating the first solution to remove BOC from said first BOC-protected nitrogen atom,
providing a partially-deprotected compound;

¢) dissolving said partially-deprotected compound in a second fluorinated alcohol solvent
having higher reactivity than said first fluorinated alcohol solvent, to form a second solution; and

d} heating said second solution to remove BOC from said second BOC-protected nitrogen

atom.

6. The method of claim 35, wherein said first fluorinated alcohol comprises 2,2,2-
trifluoroethanol.

7. The method of claim 6, wherein said second fluorinated alcohol comprises 1,1,1,3,3,3-
hexafluoropropan-2-ol.



