Grupos de protecao

base reaction HI
R'=-OH — R'-OMe — RI-OMe¢ — RZ-0OH
13 Mel 14 15 reflux 18
(o} 0
R'=NH; MeCOCI reaction ,“\ Naou,ﬂzo> RZ-NH;
R'NH Me R’NH Me reflux
17 18 19 20

Protecao para moléculas robustas pois a desprotecao exige
condicOe s drasticas

Grupos protetores devem ser facilmente colocados

Devem ser resistente as condicde da reacao

Devem ser facilmente retirados



Como reduzir quimiosseletivamente

NaBH,4 OH

(o) ——— 2

/u\/\ CO,Et
CO,Et o)

1

Grupos protetores devem faceis de sair

HO OH O><)/\ LiAIH4 O (0] - H® o
V=G CO,Et 2 HO
4 5 3

Menos reativo

ﬁj “‘°’° © ©
HOM: a1 EtOH
reflux

22; 1m yield 24; mwela 25; 97% yield



Eteres e amidas como grupos de protecao

O “P=0=0= 0
n R'! > R'OH

26; DHP 29; ROTHP 30: R'OTHP

1- Formacao de tetrahidropiranos para protecao de alcoois
B é ligacao fraca e a ligacao forte problema é a formacao de outro centro assimétrico

: MNaH e reaction o~ H; E
Cl Ph 11 97

2- Formacao de derivados benzilicos de alcoois,



Protecao de aminas

. benzilester
cloroformato de benzila amida
X 3 ¢
N
. reaction
s uretana 35
L lew ad
H2
o —= R’NH; + CO;
catalyst “"‘"“ OH RN T O

Acido carbamico

instavel
Carbobenziloxi ou Cbz



Sintese do aspartame

retrossintese

NH: NH2
Hoc A g N N, woo A _on oy e
\(\Ph —— \qr +
amide COzMe
O  COxMe O 40; phenylalanine
38; aspartame 39; aspartic acid methyl ester
sintese
it 0o 0o
2
HO,C . A 33 HN)LOB PhCH,0H HNJLOBn
oM | T Hore 3 ° " smoc >
~"co.H H ~~"c0,8n
39; aspartic acid 41; Cbz-Asp




1. LIOH JL ArOH  gpo,c

0o

H,0, acetone HN  OBn toluene \/Y
A2 ™ B0NG 5 5
2.H? T N"coH

Cl Cl

N NHCbz
\(\ Ph 44 BnOQC = n Hz. Pd/C 38: aspamme
CoMe T AL D :

87%
H,0, HOAc
Ester metilico da O COzMe
fenilalanina

Outro grupo protetor é o Boc (t-butiloxicarbonyl) é adicionado a um alcool ou amina
o R J§
reaction
RINH, & OMBU piih” SorBy " RINH” “OtBu = R'NHBoc
48

46 47
Qi o
LS 12 . .
" RNH™ O 36 R?NH2 0 RINH, + CO;
49

37
O grupo t-butil sai como cation como SN1 e o mesmo intermediario do CBz
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The Tubulin Binding Mode of Microtubule
Stabilizing Agents Studied by Electron
Crystallography

James H. Nettles and Kenneth H. Downing

Abstract Since tubulin was discovered in 1967, drug probes have been used to
manipulate mechanisms of microtubule polymerization and disassembly. In paral-
lel, advances in optical imagery, electron microscopy, along with both electron and
X-ray diffraction have provided ability to “see™ the molecular underpinning of these
machines. Nanoscale mapping of different tubulin polymers formed in the presence



Compostos anticancer inibem,

tubulina
]
Fh"ﬂ\rm o {%
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El
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paclitaxel  Ph AC epothilone 4 H faulintalide
ocetaxel  t-Bud  H epothilone B Me

Ver de onde foram isolados




Protecao de alcoois sao os grupos silil

Para a sintese da epothilona B o material de partida foi o composto 50 que
possue o para metoxibenzil (grupo de protecdo) o outro foi protegido com
TBDMS é ortogonal ou seja cada grupo é removido em condigcOes

diferentes

OPMB OPMB OPMB ,K
ANTNF LBUNESICE NN 1.0, SN eno BriMg

E — - —_— - =
OH imidazole TBDMSO 2. PhyP TEDMSO
OMF,20°C 541, 97% vield 52; 98% yiold
OPMB OPMB OPMB
/\/\{& TEAL /K/YK Me,C(OMe),L ;\/\{g
F cat. TsOH s
TBDMSO 25%C Ol P
53; B9% yleld 54; 99% yield 99% yield
TBAF fluoreto de O PMB é removido por

tetrabutil amonio oxidacao com quinona



Sintese de um intermediario
da laulimalide

,\/,"\)/g (-BuMe,SIO \/ - _ o-{
o™

t-BuMe;SI0
56 57 58; 82% yleld

1. (MesSipNK
(Me3Sip, o)( P e

/©/\ t-BuMe,SiO
Hidrodlise por troca de acetal
/\/'\,OH t-BuCOCI \//vl\/oco:su
TBDMSO - EtsN. CH,Cl»  TBDMSO

Protegdo alcool lario

%»
o
;
“Y

60; 71% yleld from 58 61, 93% yield Com pivaloil
i-Pr3SIO i-Pr3SIO
ba;c TBDMSO TBDMSO
OPMB cHiCl, oPMB
62; 95% yleld 63; 98% yleld

Protecao do alcool
sec com TIPS



Sinteses com o uso minimo de grupos protetores




Protecting To Add

Group

To Remove

(G resists

PG reacts with

Protecting Aldehydes RCHO and Ketones R2C0O

Acctal (Ketal) ROH or diol,

H™
Protecting Carboxylic Acids RCO. 1
ster: RCO:Me CH:zN:
Ester: RCO;EL EtOH. H*
Ester: RCO;Bn BnOH. H*
Ester: RCO;i-Bu 1-BuOH, H™
Anion: RCO,~ base
Protecting Alcohols ROH
Ether: ROBn PhCH;Br, base
Silyl ether R3SiCl, base
Acctal: THP DHP, H™

Ester: ROCOR’ R'COCI, pyr
Protecting Phenols ArOH

Fther: ArOMe Mc,CO,,
KaCOs
ArOCH>OMe McOCHCI/
hase
Protecting Amines RNIH,
Amides RCOCI
RNHCOR'
Urcthancs ROCOCI
RNHCO:R'
Protecting Thiols RSH
Thioester RSAc¢ AcCl, base

H™, H.0

NaOH, H,0
NaOH. H,O
H,. cat or HBr
H+

acid

H,. cat or HBr
F~ or H™, H,0
H=, H.0

NH;., McOH

HI, HBr or
BBry
HOAc, H2O

NaOH or HCI
in water
s¢¢ toxt

NaOH, H:O

nucicophiles,
bases, reducing
agents

bases ¢lec-
trophiles

nucleophiles
see text

see lext
bases
clectrophiles

hascs

bhascs

clectrophiles

clectrophiles

electrophiles

clectrophiles,
oxidising
agents

strong bases
nucleophiles

electrophiles

nucleophiles
nucleophiles
acids

nucleophiles

clectrophiles
clectrophiles
bascs and
nuclcophiles
hases and

nucleophiles

oxidation




Desconexoes de um grupo C-C
Tipo | : alcoois rever organometalicos

OH 0
/%gﬁ 1,1-diX /ﬂ >
RTCPOR):, > R” * ©P(OR),
1 RCHO 2

OH j
©
R,/5ZR; —— Rt + R?
C-C
3 RCHO -



Correlacao entre a desconexao

1,2di-Xea C-C
2 4 on 1.2-8iX <C]’
X — P ¥ a4
5 6



Correlacao entre a desconexao 1,2

di-Xe a C-C
2 @ 2 -
iR R 1_RZ = Ri
I\‘g\)r % }[E' + \\Ir Hi\g\ﬂ, é} Br=R' =+ T
0 o 0 0

B 9 1d 1

Correlacao entre a
desconexao 1,3 di-Xea C-C

12 C=X 13; reagent 14 C=C 13; reagent



Reagentes para o Carbono Nucleofilico

Li BulLi 16
R=Hal — R=Li <+— R~-CI THE
THF 45 THF o)
Mg

R=Hal — R-=MgHal
EL;0 17



Desconexao 1,1-C-C alcoois

\l’/&ﬂﬁl :;\I/\MEBF - JJ_L\ - MLI OH

18 acetone BulLi 20

W/‘\ Br Mg \r\ MgBr Me;CO OH
Et-0
21 - 19

o 1 3-
SJL C~0 c
Ma,N 0 Et — Ma;N OH llo,N
Ph astar Ph
22 23

Mo,NH .

Me;NH PhLI Q (E1C01,0_ /O\ o
. 1
0 ERO on Pyridine MeN 1o
22

25 23; 60% yield from 25



Aldeidos e cetonas

(Yo on e |03 T2 LN
:': r::l-l{:"'"‘“v"'lj;)t: E OH ~ E e E:Mfl“f;)
26

g 28 29 30

o o ”\;, ">
s L no ow Ma_ 29
H El'fh'ﬂ —= TMZE
Et;-lj 13 83% yield




Outro exemplo

0 OH OH
CHO Br
R FGI R C~C FGI c~C
. — o -
34 35 36 37 38

O

Br 1. Mg, Et,0 CHO
O 2. CH;0 O/ 1. n-HexMgBr
- -- -
38 3. PDC 36 2.PDC 14; 68% yield




Agentes oxidantes
Para ox alcoois a aldeidos

"Nome,

Reagente

RCH=z0H to RCHO

NazCr20-, HT

distil out RCHO as formed

Jones [CrQOs, H2504, acetone distil out ECHO as formed
Collins|CrO3, pyridine use in CH2Clz solution
PCC |CrOs, pyridine.HC] no modification needed
PDC |(pyridine.H*)2 Cr20- use in CH2Clz solution
Swern |1. (COCl)2, DMSQO, 2. Et3N|no modification needed




Fol Fol e=c
R—Br <— R—MgBr +t:u1¢:: R4-COH ——> R+CN—>R—EBr+ ~GN
39 40 1 42 39

1.Mg B0 % 1. Mg. Et;0
L S
2.cop5) 7/ Cl 2. COyp(s) COyH

43 44; 70% yield 45 46; 79% yield

/\/Br CuCN /\/CN conc. /\/602H

47 48; 84% yield HCl  49; 82% yield
NaCN EtOH
Ph” el > ph” “CN —=™ Ph” CO,Et

H,0, EtOH
50 51; 90% yield 52; 87% yield



Desconexoes 1,2 — sintese de alcoois

Ph"\f*"\‘\ Phgf\r/\

OH OH
53 53a

2
:}F‘hﬂg}l{ . r‘},."'r“‘m., X C=0 ““-...-""n“m

54 but-1-ene

UTILIZADO EM PERFUMARIA

=~ _RCO4H m PhMgBr Fh/Y\
0

but-1-ene

OH

54 53



Compostos Feitos a partir de alcoois

Reaction Type Product Chap Further Products Chap
Oxidation aldehydes ketones acids 0 amines by reductive amination 8
or reduction of amides
Listenification esters + amines by reduction of amides 8
Tosylation ROTs - other substitutions (see below) -
HBr or PBr3 hromides cthers, sulfides 4
4 thiols 5
SOCI, chlorides nitniles 10
EXEMPLOS
7
OH o, o f.-‘
MgX "JLV-"'\J""\-.
= = — M a H =N
LT 56 T
OH
1. Mg, Et;0 .
e B : reaction occurs
= = via 56 and 57

2. HCO
2Bl 55; B9% yield



mm_:m mw e /@/\ng &
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BN 03N OzN "JJ\‘
59 &0

58

MOLECULA ALVO

o 1. Mg, Etzl:I OH E-I::ll:l: Cl HNOg
—= TMEEB
2. MesC=0 p'_.'rl-l:lin& A0
50

B2



Pfizer para tratar Hidroxi prolina

Ph Ph %\Q’\) Ph Ph Ph Ph
H,N H E HaN HO
3 H\ ::> Hs
CN 0O d=C 0
63; darifenacin 64 65 66

HO HO TsO,, N. _COEt
x\ NH  TsCl » NTs TsOMe . NTs Et0,C° N~ -
H H PhP H

Eta N 3 69: DEAD (DiEthyl
66 &7 DEAD 68 AzoDicarboxylate)

Reag¢ao de Mitsunobu

Ph Ph Ph Ph
Ph  Ph 1. NaH. PhMe HBr

= NC7 NTs ——= NC~ NH
NC H 2.68 ~ PhOH =

70 71; 70% yleld 72; 85% vyield



Mecanismo de inversao de configuracao de
alcoois pela reacao de Mistunobu
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