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Introduction

Alkyl orthoformates are important intermediates for or-
ganic synthesis, widely used in medicines, pesticides and
flavors. Alkyl orthoformates, in general, are transparent
liquids that decompose in water and are soluble in metha-
nol and chloroform. Alkyl orthoformates in acid media
generate alkoxonium, which is a powerful electrophilic
agent used as one carbon building block, and two alcohol

Abstracts

molecules, which constitutes an important protecting
groups. Alkyl orthoformates have also been reported as
highly selective O, S and C-alkylating agents due to their
ability to furnish methyl groups by releasing methyl for-
mate, which is a good leaving group. Thus, alkyl orthofor-
mates are versatile chemical reagents, used to supply
nucleophilic oxygen and eletrophilic carbon atoms. Re-
cent applications of alkyl orthoformates are shown below.

(A) Thiohydantoins and their derivatives represent an important
class of biologically active molecules with many medicinal and
agrochemical applications. Thiohydantoins underwent a one-pot
chemoselective S-alkylation and acetylation by alkyl orthoformate
in the presence of ZnCl, and acetic anhydride. The reaction fur-
nished the desired S-alkylated products in moderate to good yields.

1 1
R H H (1) ZnCly, AcO R H
0= ™" S RO” "OR (2)NaOC(O)OH O 7
|
H

R' = H, Bn, Me, =CHPh, =CH(3-BrPh), =CH(4-HOPh), 16 examples
=CH(4-OMePh), =CH(2-O,NPh), =CH(4-CIPh) 40-90% yield

R = Me, Et
(B) ’.I‘rlmethylhorthoformatfzs hav.e been used extensively in hetero- o RNH,, La(NOg)sH,0 o
cyclic synthesis. 4(3H)-Quinazolinones were chosen over other het- H or PTSA. solvent-free R
erocycles because of their numerous biological properties. 4(3H)- OH , )<0Me 5-15 min N7
. . . . . . —_—

Quinazolinones were obtained in good yields from the reaction of MeO OMe /)
trimethyl orthoformate and 2-aminobenzoic acid in Lewis or Brgn- NH, N
sted acid.*™* R = Ph, 2-MePh, 4-MePh, 2-F-Ph, 4-FPh, 11 examples

2-OMePh, 4-NO,Ph, 4-BrPh, 4-CIPh, Bn 81-98%
(C) Recently, Beifuss et al. developed a new synthesis for homoallyl N s
ethers by the reaction of trimethyl orthoformate with 1-arylbut-3-en- H InCl3, CHxCl
1-ols with a Lewis acid.’> The homoallyl ethers were isolated in mod- /\ oH * XOMe 25°C,2-3h X OMe
erate to good yields. R MeO” “OMe R P

R =H, 2-Me, 3-Me, 4-Me, 2,5-dimethyl 8 examples
4-F, 4-Cl, 4-Br, 4-CF3, 4-CN, 4-O;N 61-92%
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D) Recent_ly,_Yadav et al. prepared a-iodo d_imethyl a(;etal using MeO OMe
molecular iodine and trimethyl orthoformate in good yields.® The OMe I, CHoCly |
advantage of this reaction is that the protocol tolerated common pro- Rl = )< 25°C,5-6h 287°C.560 A
tecting groups such as zert-butyldimethylsilyl, benzyl and acetate. L !

R =H, OH, OMe, Me, F, OTBS, OBn, OAc 8 examples
68-82%
(E) The reaction of aldehydes and ketones with trimethyl orthofor- 0 MeO. oM
mate is one route to obtain the protection of the carbonyl group. The H MeOH © ©
water scavenger property of trimethyl orthoformate is explored in a )<0Me 0.8 GPa 8-19h
high-pressure-promoted uncatalyzed acetalization of ketones. The R? eO OMe R' R

acyclic and cyclic acetals were obtained in excellent yields.”

R',R? = cycloalkyl, alkyl, diketones, 14 examples
conjugated cyclic ketone, aryl and heteroaryl ~ 91-100%

(F) Evans and Thonsom developed a nickel(II) (S)-Tol-BINAP cata-
lyzed trimethyl orthoformate alkylation of N-acylthiazolidinethi-
ones.® This study demonstrates an effective method for introducing
acetal functionality with high enantioselectivity. The N-acylthiazo-

2,6-lutidine, BF3OEt,

k/R CH,Cly, —78 °C, 0,5-1 h )J\
=) 94
N

(Tol)>

lidinethione moiety formed is cleaved to alcohol, ester or Weinreb + Pw_ OTf
. . . NiT 11 examples
amide, and the acetal can serve as an effective functional handle for H = P OTf 51-92%
numerous transformations. )<0Me ( ‘ (Tob R = Me, Et, Pr, i-Bu, i-Pr,
MeO” “OMe allyl, Bn, Ph, 4-OMePh,

4-CIPh, OBn

(G) Periasamy et al. reported the use of trimethyl orthoformate in RL _R?

formylation reactions of aromatic amines.’ The reaction was per- Rl _R? N~

formed using TiCl, at room temperature to give the formyl deriva- N TiCly, CHoCl,

tives in good yields. Since these formyl derivatives are readily
accessed using the TiCl,/(MeO),CH reagent system, this procedure
has considerable synthetic potential.

0-25°C, 5 h | ~
%4

H
)<0Me
eO OMe

H 6}
R',R% = Me, —CsH1o— 4 examples
85-89%
(H) One important application of trimethyl orthoformate is in acyl-
. . . . . . . OMe
ation reactions in which the acetal generated vinyl ethers in situ. This ~ MeO OMe CX3C(O) W, CHCl,
one-pot procedure furnished 4-alkoxy-1,1,1-trihalo-3-alken-2-ones, Rﬂ (g 0-45°C,12-24h )‘\/\\/
an important building block in heterocyclic synthesis.!%2 R' R Rl Re
R',R? = cycloalkyl, alkyl, aryl, heteroaryl 20 examples
X=F,Cl W=0(0)CFj3, Cl 52-96%
(I) The Mukaiyama aldol-Prins reaction is an alternative tandem TiBr,, 2,6-DBMP Br Br

process in which an oxocarbenium generated from the Mukaiyama
aldol addition undergoes an intramolecular Prins reaction to produce
tetrahydropyrans. A modified Mukaiyama aldol-Prins reaction in-
volved cyclization of vinyl ethers with alkyl orthoformates using a
Lewis acid. Overall, six new stereocenters were generated in this
single reaction.'

H
)<0R CH,Clp, —78 °C, 2 h
OR ————————>

+

X R2 e
OGN |
- o /\ 3 examples

52-57% (dr = 85:15 to 95:5)

R=Me, Et R'=Ph, O-TBDPS R?=H, Me
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