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OcHOBHaga meTtoauka
CUHTEe3a 3pUpOB
N3 CNNPTOB
R',SiCl

ROH - ROSIR',
iImidazole. DMF

R',SiOT
ROH > ROSIR's
2.6 lutidine, CH2C|2




YCTONMYUBOCTb 3alUUTHbIX
rpynn K KUCIOTHbIM
N OCHOBHbIM cpenam

YCTOM4YNBOCTb 3(PMPOB K KUCMbIM cpefam
N3MEHSETCS B crieqyrowem pagy

TMS (1) < TES (64) < TBS (20.000) < TIPS (700.000) <« TBDPS (5,000,000)

YCTOM4YNBOCTb 3(pMpoB
K OCHOBHbIM cpefam
N3MEHSAETCA B CrieayoLlem psay

TMS (1) < TES (10-100) < TBS~ TBDPS (20.000) < TIPS (100.000)



Half Life Half Life
Silyl Ether (5% NaOH-95% MeOH) (1% HCI-MeOH, 25 °C)
n-CgH,s0TMS <1 min <1 min
n-CgH,30Si-FBu(CHs), 2.5 min <1 min
n-CgH,5s0TBS Stable for24 h <1 min
n-CzH,30SICH4Ph, <1 min 14 min
n-CgH,50TIPS Stable for24 h 55 min
n-CgH,sOTBDPS Stable for24 h 225 min



3awmTy CUNUNbHBLIMKU Fpynnamu, Kak npasuso,
CHMMAIOT C UCNONb30BaHMEM peareHToB ¢ oTopuma-
noHom. Cuna ceasun Si-F Ha 30 kkan / monb
cunbHee cBa3n Si-O.

Tetrabutylammonium fluoride, Buy,N™F~ (TBAF)
Pyridine*(HF),

Triethylamine trihydrofluoride, Et;N+-3HF

Hydroflucric acid

Tris{dimethylamino)sulfonium difluorotrimethylsilicate (TASF)
Ammonium fluoride, HyN™F~



MOHO-cununbHasga 3awmTa
Mpumepbl.
Xopouwue pe3ynbraTthbl gaxe Aofid CUMMETPUYHbIX
ANoroB

HO\/(’\)\n/OH NaH, TBSCI, THF . TBSO\X\)\/OH
75-97% L
n=2-6.10

McDougal, P.G.; Rico, J.G.; Oh, Y.; Condon, B. D. J. Org. Chem. 1986, 51, 3388.

TBDPSCI, i-ProNEt, DMF, 23 °C

HO_f~-OH »  TBDPSO 4~ _OH
n n

75-86%
n=23579

Hu, L.: Liu. B.: Yu, C. Tetrahedron Lett. 2000, 41, 4281.

-
88%




CenekTuBHas 3awimura
B CJTOXXHbIX MOJieKynax

OTIPS

TESCI, 2,6-lutidine
 ondd

CH,Cl,, 78 °C
97%

« TESClimidazole and
TESOTT, 2,6-lutidine both
OCH; gave the bis-silylated product.

OCH3

OCH; Phorboxazole B



CeneKkTUBHOE CHSAATUE 3alLUThbI —
TOXe OYeHb BaXXHbI MOMEHT CUHTe3a.
YcnoBusi noaouparoTcs B IKCNepuMeHTe

pyr-HF, CH;CN

0 °C. 11 h, quant.




3awmTta CNMpTOBLIX rpynn
yepes CroXHble 3apupbl
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KapOoHaThblI
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Methyl Carbonate 9-(Fluorenylmethyl) Carbonate Allyl Carbonate

(Fmoc) (Alloc)

0 O

0 0
Ho-( Ro—{ i ro—<4  CHs
0

o 0
e —&CH,
_C>%ICI _\—Si(CH3)3 b CHs

2.2 2-Trichloroethy| Carbonate 2-(Trimethyisilyl)ethyl Carbonate Benzyl Carbonate +Butyl Carbonate
(Troc) (Teoc) (Cbz) (Boc)



OcHoBHasa MeToauka
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DMAP = 4-Dimethylaminopyridine: Q @
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* Proposed intermediate
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YeM Bbille KUCINTOTHOCTb KUCHOThI,
TeM ner4vye naet peakuyus
wesnmo4yHoro rmgaporin3a
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Ba/lLOCH'_?, < @AOCHQ, < ©)\OCH3 <
3

CHs CH,;0



AueTaTbl XOpoOLUO
rmpoponusyrTcsa depMeHTamMmun

OAC OH 0
Acetyl cholinesterase PCC
> _»
894%, 99% ee
OAc OAc OAc

O

0
j’i‘;[k L ApH 720 j’i,f( 1

4 0.1 M pH 7.2 buffer \CH

cl O,k-CH3 _ O o/k 3

CH3 28 °C, 4 days CH,




CHATMe KapboHaTHOM
3alWmThI

Trichloroethyl Carbonate:
Methy| Carbonate: y

0
0 rRO—
KoCO3 MeOH
RO~ 2 - ROH o Zn, AcOH -—
OCH cl — -~
ci ¢

Benzy| Carbonate:

O

RO—

“ H,, Pd-C, EtOH
- ROH

Dimethylthiocarbamate (DMTC) Carbamate:

S
RO
—?N-CHQ, NalQ, or

CH3 H202= NaCH

ROH



AueTanbHas 3awiuTa

RO” OCH;3 Ro/\o’\© RO 07 CCls

Methoxymethyl Ether Benzyloxymethyl Ether 2.2.2-Trichloroethoxymethyl Ether
(MOM) (BOM)
ROAO/\/OCH3 ROASCH3 RO/\O/\@\
OCH;
2-Methoxyethoxymethyl Ether Methylthiomethyl Ether p-Methoxybenzy| Ether
(MEM) (MTM) (PMBM)
H;C
'S L
RO™ 07 N"""CH, 0~ “OR

2-( Trimethylsilyl)ethoxymethyl Ether ~ Tetrahydropyranyl Ether
(SEM) (THP)



OcHOBHasa meToaukKa

Base.
ROH R'OCH,X - HO/\OF{'
Solvent

KomOuHauua ocHoBaHue —
pacTBopuTernb 0O6bIYHO cneaytoLlas

diisopropylethylamine-CH,Cl,, NaH-THF, or NaH-DMF.

YcnoBus CHATUS 3aLUTbl pa3Hble

ROAO/\/OCH3 - ROH

ZnBrg, CH2C|2

RO 30" " 66k, - ROH

6% Na(Hg). MeOH, THF



AdupHan 3awumTa
CnuUpTOB

RO —, L 20

Allyl Ether Trityl Ether

“n

Benzyl Ether p-Methoxybenzyl Ether

RO

OCH,



ROH - HO—\____

NaH, allyl bromide, benzene.

TrO
~OCHs  ppcel, DMAP O .wOCH3
. =
"OH DMF 88% HO\‘. ",OH
OH OH
RO
ROH e
NaH. benzyl bromide, THF. R
R =Hor OCH3

CHumatrot NOo-pa3HOMY. B Tom yucne B yCcrnoBuUsAXx
peakuunmm BOCCTaHOBIIEHUA



3awumTa
1,2-n 1,3-anonosB

CH, CHy CHy g\ Q
070 00 0”0 0”0
R =R R 1 R R R H')\(V)Jn\ﬂ
Ethylidene Acetal Acetonide Cyclopentylidene Ketal Cyclohexylidene Ketal
OCHj5 OCHj5
OCHj4
'
0" O oy <0 070 OJLO
R')\(Vrnkﬂ F{')\(V)Jn\ﬂ R')\(V)Jn\ﬂ H'/k(")’nkR
Benzylidene Acetal 4-Methoxybenzylidene  3.4-Dimethoxybenzylidene Cyclic Carbonate
Acetal Acetal

* Generally,n=0or 1.
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OcHoBHasa MeToauka



OcCHOBHbIe MeTOoAbI
CHATUA 3alUUTHI
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.Q H CSA, H,0;
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OH OTBDPS CSA = camphorsulfonic acid
CH CH4
3
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——— BzO HO
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Ingenol analog
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2,2.2-Trifluoroethyl Ester
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=) O, Si H3

Silyl Ester
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t-Butyl Ester
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KapOoKCUnbLHOM rpynnobl

Fru‘o’\\”

Allyl Ester

RJLO/\T::]

Benzyl Ester
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1.3-Dioxalone

@) CH3 CH3

I NS

O
1.1-Dimethylallyl Ester

R
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4-Methoxybenzyl Ester

1.3-Dioxanone

Specific to a- and 3-hydroxy acids



OcHoBHas npouenypa

O EDCHCl or DCC. DMAP O

JI R'OH i . o

OH R® OR

R

EDC = 1-[3-{dimethylamino)propy|}-3-ethyl carbogdiimide hydrochloride
H3C.
3C l}l/\/\N=C=N-Et
CH, *HClI

DCC = dicyclohexyldiimide
N=C=N

EDC -HCl is more expensive, but the urea by-product is water soluble and simplifies the
purification of products.



PacwenneHue
CNOXHbIX 3cdomnpos
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3aliuta aMmmHorpynnol
HH'N—(O HR'N—(O RR'N—(O RRN—-’(O CHs
O _é
.O cCly CH,

Methyl Carbamate 8-Fluorenylmethyl Carbamate 2,2,2-Trichloroethyl Carbamate -Buty! Carbamate

(Fmoc) (Troc) (Boc)

0 0 0 o
RAN—4 rRAN—4 RAN— RAN—4/
0 0 CF;

(0]
_\—Si( CHz)z N= b
2-(Trimethylsilyl)ethyl Carbamate  Allyl Carbamate Benzyl carbamate Trifluoroacetamide
(Teoc) (Alloc) (Cbz)

e
RR'N RRAR'N - RR'N O
B -

Benzylamine Allylamine Tritylamine



OcHoBHas npouenypa NOCTaHOBKU 3aL4UTDI

O O
' Base RR'N
RRNH ROJLCI P i —’<OR
Q Q Base O
O o o
ase
FAETIE RO’U\O-SU — RR'N‘QOR

Su = succinimide

Bases that are typically employed are tertiary amines or agueous hygdroxide.



lNony4yeHue 6eH3MNIaMUHOB

Base RRN

RANH ©/\X -

X=Cl, Br

Iif primary amines are the starting materials, dibenzylamines are the products.

O

RNH; 7 Mix and remove water: -2

NaBH4. alcoholic solvent

HRHN




[NlonyyeHue annnnamMmmHoOB

Base —_—
RR'NH ANABT —_— HR'N—/—

if primary amines are the starting materials, diallylamines are the products.

Diisopropylamine, S
Pd(PhsP)




ﬂonyquMe TpPUTUNAaMNHOB

O CHCl;, DMF [ O
RR'NH Sy e RR'N

& -

Mutter, M.; Hersperger, R. Synthesis 1989, 198.




PacwenneHne kapbamaToB:

Methyl Carbamate:

0
RRN—4/ - RANH
OCH,

1. TMSI, CH,Cl,. Raucher, S.; Bray, B. L.; Lawrence, R. F. J. Am. Chem. Soc. 1987, 109, 442.

2. MeLi. THF. Tius, M.; Keer, M. A. J. Am. Chem. Soc. 1992, 114, 5958.

8-Fluorenylmethyl Carbamate:

0
RRN—4
0

O - RRNH
'

1. Amine base. The half-lives for the deprotection of Fmoc-ValOH have been studied
Atherton, E.; Sheppard R. C. in The Peptides, Udenfriend, S. and Meienhefer Eds.,
Academic Press: New York, 1987, Vol. 9, p. 1.



Triflucroacetamide:

O
RH'N—« - RR'NH
CF5

1. K,CO3, MeOH. Bergeron, R. J.; McManis, J. J. J. Org. Chem. 1988, 53, 3108.
Benzyl Carbamate:

- RRNH

O
RA'N
—«O

1. Hy/Pd—C. Bergmann, M.; Zervas, L. Chem. Ber. 1932, 65, 1192.

2. Hy/Pd—-C, NH3. These conditions cleave the benzyl carbamate in the presence of a benzyl
ether. Sajiki, H. Tetrahedron Lett. 1995, 36, 3465.

3. BBra. CH,Cl>, Felix. A. M. J Org. Chem. 1974, 39, 1427.
Trifluoroacetamide:

0
RRN—4 > RR'NH
CF,

1. K;CO3, MeOH. Bergeron, R. J.; McManis, J. J. J. Org. Chem. 1988, 53, 3108.



