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SPOTLIGHT

Introduction

Tetrabutylammonium hydrogen sulfate (TBAHS, 1), is a
stable, hygroscopic, white solid (mp 169-171 °C). It is
widely used in various fields of chemistry as phase-trans-
fer catalyst (PTC) and ion-pairing reagent as mobile phase
additive in HPLC. It has been also used in a variety of or-
ganic transformations some of which include the synthe-
ses of triarylpyridines,! N-monosubstituted a-keto
amides,’ cyclic and acyclic B-disubstituted, a,B-unsaturat-
ed ketones,? 3-alkylated indoles,* benzopyran-annulated
pyrano[2,3-c]pyrazoles,’ N1-alkylated 3,4-dihydropyrim-
idine-2(1H)-ones,® 2-O-deacetylated glucosyl hydroxa-
mates,” 1,2,3-triazoles,® 1,8-dioxooctahydroxanthenes,’
B- and y-amino ethers, morpholines and their higher ho-
mologues, ' etc.

Abstracts

Although TBAHS is commercially available and inexpen-
sive, it can be prepared from tetrabutylammonium azide'!
by treating it with potassium hydrogen sulfate and 10%
aqueous sulfuric acid in aqueous medium (Scheme 1, eq.
1) or from tetrabutylammonium thiocyanate'? by treating
it with relatively concentrated sulfuric acid (70%) at
75 °C (Scheme 1, eq. 2).

10% aq HoSO4

n-BugN*Ng~ ———> n-BuyN*HSO,~ + HNjs (1)
KHSO,, 1 h, r.t. ]
KSCN 70% aq HoSO4
n-BugN*Br- ———> n-BusN*SCN~ ————— n-BuyN*HSO,~ (2)
CHyClp, Ho0 1h,75°C

1

Scheme 1 Synthesis of tetrabutylammonium hydrogen sulfate
(TBAHS, 1)

(A) Reddy et. al.! reported a simple and efficient one-pot multicom-
ponent condensation of various aromatic aldehydes and acetophe-

Ar!
TBAHS (30 mol%)

. . A'CHO + ARCOMe —— > A
nones in the presence of a catalytic amount of TBAHS and ' ' © NH4OAG (1.3 mol%) |
ammonium acetate (NH,OAc) under solvent-free conditions to af- 120 °C,5-6 h A7 N A
ford a variety of 2,4,6-triarylpyridines in good yields (65-75%). 10 examples

65-75%
(B) Liu, Xu and co-workers? described an aerobic oxidation protocol NHR ) o)
for transforming a variety of aryl- and heteroarylacetamides to N- Ar/\n/ TBAHS (1.5 equiv) )H(NHR
monosubstituted a-keto amides in the presence of TBAHS and sodi- o) NaHCOg (3.0 equiv) Ar
um bicarbonate under mild reaction conditions in moderate to high dioxane, air, reflux 18 ex a?n ples

yields.

29-93%

(C) Perumal and co-workers* described an efficient TBAHS-cata-
lyzed regioselective Michael addition of indoles to electron-defi-
cient olefins viz. nitrostyrenes and chalcones in aqueous medium to
afford a variety of Michael adducts in good to excellent yields. The
resulting 3-alkylated indoles were found to be promising candidates
against a wide range of Gram-positive and Gram-negative bacteria.
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N EWG = NO,, COR® R
15 examples

1
R R*=Ph, H 76-90%
R' = H, Me; R? = H, Me
R® = H, OMe, Br
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(D) Parmar et. al.’ reported a TBAHS-mediated one-pot domino
Knoevenagel-hetero-Diels—Alder reaction of substituted salicylal-
dehydes and 5-pyrazolones to synthesize a variety of benzopyran-

3

annulated pyrano[2,3-c]pyrazoles in high yields and stereoselectivi- A _n CHO TBAHS
ty. N? R! . ﬂ (25 mol%) N 7
/\/I\ 1 o N~ xylene or MeCN
0 R IIRZ reflux R
16 examples
68-88%
(E) Singh et. al.® reported an operationally simple TBAHS-catalyzed o H o R
selective one-pot Nl-alkylation of 3,4-dihydropyrimidine-2(1H)-
. . . e 1. TBAHS, 50% NaOH R20 NH
ones in high yields under solvent-free conditions. Some of the syn- R?0 | NH - |
thesized Nl-alkylated 3,4-dihydropyrimidine-2(1H)-ones were R N /&o 2.R'X,0°Ctort. R3 N’go
found to possess marginal calcium channel blocking activity. H R
R' = Ph, C¢H4OMe, CgHz(OMe),, 17 examples
Me, CsH14; R? = Et, Me; R® = Me, Ph 72-95%
(F) Papot and co-workers’ observed that O-glycosylation of hy- OAc
droxamic acids can be performed using TBAHS as catalyst. For a o
representative example acetobromoglucose was converted into the ACAOcO OAc
corresponding 2-O-deacetylated glucosyl hydroxamate with com- AcO g o]
plete B-selectivity in moderate yield. . TBAHS, CH,Cl, AcO o o J N
1M ag NaCOs AO— 5 N
o rt,4h, 31% Pz
_OH

(G) Tripathi and co-workers® reported a regioselective [3+2] cyclo-
addition of commercially available chalcones and 5-azido-5-deoxy-
1,2-O-isopropylidene-a-D-xylofuranose in the presence of TBAHS
to obtain substituted 4-benzoyl-1-(5-deoxy-1,2-O-isopropylidene-a-
D-xylofuranos-5-yl)-5-phenyl-1H-1,2,3-triazoles in moderate to
good yields.

TBAHS (20 mol%) A2 N o
+ » o)
o DMF, 100 °C, 24 h g ){
(e}
N3 e} OH
Y ){ 13 examples
‘0

HO 63-90%

(H) Very recently, we have reported'” the syntheses of - and y-ami-
no ethers, morpholines, and their higher homologues via Lewis acid
catalyzed TBAHS-mediated highly regioselective Sy2-type ring
opening of activated aziridines and azetidines with alcohols and
haloalcohols in very high yields. In this case, TBAHS effectively
controlled the partial racemization of the substrate which ensured the
formation of the corresponding products with excellent enantio- and
diastereospecificity (ee up to >99%, de up to 99%).

Rl O SOzAr
3 \\9) Ho Yt ® i ROH OR® NHSOAr
( m - * * —— ok *
N ‘ R'— >—R® Tgans, R “Re
I* “SO,Ar TBAHS, Cu(OTf), n Cu(OTh,
R m=1,2 23 examples
4 examples n=0,1 up to >99% ee

up to >90% ee up to 99% de
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