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1. Formation of Alkenes e O O ,
In 1970, E. Burgesst al. [1] discovered, that treatment of Ho 94 %
secondary and tertiary alcohalswith the inner salt of Q

(methoxycarbonylsulfamoyl)triethylammonium hydroxidg (
causes their smooth dehydration to the corresponding ole-
fines4 [2]. A mechanism has been proposed for the reaction,
which involves a stereospecifigneliminationvia ion-pair
formation from an intermediate sulfam&ecomparable to
the Chugaev elimination of dithiocarbonate (xanthate) esters
and following Saytzeff's rule [1]. Kinetic and spectroscopi-  Because of the good leaving group abilities of the interme-
cal data are consistent with an initial rate-limiting formation giate sulfamic acid est& the products of an E1 elimination
of an ion-pair followed by a fasis-f5-proton transfer to the  are gbserved where stabilized carbenium ions are accessible.
departing anion (Scheme 1). This is especially the case for tertiary alcohols, which seem
to react under milder conditions than secondary ones, but less
cis-selective [4]. In an attempt to prepare analogs of the anti-

Scheme 2Dehydration of secondary and tertiary alcohols

R + - R
r KR Et;NSO,NCO,Me (2) ROKR - + estrogen tamoxifen, the same 2.8 : 1 mixtureZphhd E)-
—_——— ]
R%OH RHH%OSOZNCOZMe HE alkenes9 and10is obtained from both diastereomeric alco-
! 8 hols8 (Scheme 2) [5].

Generally, if conjugation with other C—C or C—O double
bonds is possible, the formation of the new double bond takes
— = + ~0S0,NHCO,Me H-'I:lEta this direction [6]. Wagner—Meerwein rearrangements and al-
lylic shifts are less likely, but not completely suppressed by
2. Mixtures of products are also obtained, where elimination
can occur across a number of possible C-C bonds. For in-
stance, cyclic alcohols with a hydroxy group and an alkyl
substituent at the same ring carbon atom produce usually both

The synselectivity is mainly observed in the dehydrationende andexcayclic alkenes [1, 7]. During the total synthesis
of secondary alcohols, as demonstrated by the transformatiofithe sesquiterpene isocanambii,and13 are obtained
6 - 7, one of the last steps in the total synthesis of the phewith Burgess reagent in 90% yield, whereas attempted dehy-
anthridone alkaloid narciclasine [3]. This first example indration of this seven-membered ring with acidic reagents led
Scheme 2 shows also an advantage of the Burgess reageaiinly to ring contractiowia cationic rearrangement (Scheme
over many competitive dehydration methods, which are us@) [7c].
ally acid-mediated and often accompanied by rearrangementdn an attempt to synthesize cyclopropen8igacetals by
and ether formation resulting from high reaction temperaturegehydration of the spiro alcoh&# only the etherification
and low pH values. The mild conditions of the Burgess dehysroductl5 was generated (Scheme 3) [8]. The compatibility
dration (low temperature, neutral medium) enable the higlef the Burgess reagent with many functionalitieg, halo-
yielding transformation of acid-sensitive species. gens, epoxides, alkenes, alkines, aldehydes, ketones, acetals,

4 5

Scheme 1Mechanism of the Burgess dehydration
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Scheme 3Dehydration of secondary and tertiary alcohols 25 26

] ) ] ] Scheme 5Synthesis of cyclopentenones
esters, secondary amides, makes it an attractive technique for

the introduction of C—C double bonds into highly functional-

ized molecules. For instance, the total syntheses of severdl Formation of Carbamates (Urethanes)

complex natural products with antibiotic [9] and anticancer ) ) )
[10] activity relied on selective dehydration reactions ®ith N contrast to their secondary and tertiary counterparts, pri-
The Burgess reagent plays an important role in Stork’s brilmary alcohols are usually converted with Burgess reagent to
liant stereospecific five-step approach from indanonepropifarbamates7 —. 28, Scheme 6), because for the decompo-
onic acids likel6 to the tetracyclic 11-ketosteroid nucleus of Sition of the intermediate primary alkytmethoxycarbonyl-
several cortical hormones (Scheme 4) [11]. Key step is thgulfamate salt a@ pathway is energetically more favoura-
intramolecular Diels—Alder reaction of trienofi8, whose ~ Dl€ than ark; reaction [1, 13]. The subsequent hydrolysis of
diene system is introduced by regioselective Burgess deh;}he carquates prowdes_an useful transformation of primary
dration of carbinolL7. This sequence was used for the con-alcohols into primary amines.

cise construction of cortisone [11a], adrenosterd@® (

(0]
{1lgjb], 11-ketoprogesterone [11c] and 11-ketotestosterone NN 752/, N NN
11d]. - % 5 H
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18 Scheme 6Dehydration of primary alcohols and amides
R g Koo o ¢ 3. Formation of Nitriles
—_—
2 88 % 2 . . . . . .
¥ ’ b The dehydration of primary amides to nitriles is achieved b
H

o o a Burgess reagent at room temperat@@ - 30, Scheme 6)
20 [14]. The excellent chemoselectivity of this reaction enables
the presence of several other functionalities. In the same way,
; Burgess reagent converts formamides into isocyanides
Scheme 4Synthesis of adrenosterorii (31- 32, Scheme 6) [15], ureas into carbodiimides [16] and
primary nitro alkanes into nitrile oxides [17].
The Burgess dehydration gthydroxy vinyl ketones such
as24and the subsequent Nazarov cyclization of the resultingg Formation of Oxazolines and Thiazolines
acid-labile dienon@5represent a short three-carbon annela-
tion route to cyclopentenon@s, which is especially of in-  Early in the nineties the potential of Burgess reagent was ex-
terest in terpene chemistry (Scheme 5) [12]. tremely broadened by Wipf's cyclodehydration chemistry.
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Herein (N-2-hydroxyethyl)-amides andN¢2-hydroxyethyl)- o
thioamides are converted wiglinto oxazolines [18] and thi- \Nﬁ,N oH ﬁ,
azolines [19] by dehydrative cyclization. These partially sat- H_£ 3 2 3., {/\ o oS BN

urated five-membered heterocycles have recently attracted HN._O
considerable attention as pharmacophores of peptidomimet- L@

ics in medicinal chemistry [20], as chiral ligands in transition

metal catalyzed asymmetric synthesis [21] and as common

feature of several blologlcally highly active marine cyclopep-_ N

tides [22]. The unique properties of Burgess reagent solvel \ﬁ’” 2 Hﬁ/"g

some problems, which often arise in classical oxazoline and HNo S o °© 'XN/_\S

thiazoline syntheses. The cyclization of serine and threonine f@ m

derivatives or other 2-acylamino alcohols to oxazolines takes ~ *? .3

place withouf3-lactam, aziridine and dehydroamino acid side

product formation as often obtained with other methods [18

23]. The comparable transformation®hydroxythioamides

to thiazolines proceeds with less than 3% epimerization at

the C-2exomethine position, which always is a problem us- drolysis of the oxazolind5 affords an intermediat®-acyl

ing other reagents [19, 24]. A wide range of protocols is availamine, which smoothly undergoes a base-catalyzed intramo-

able for the oxidative aromatization of oxazolines and thlazo1ecu|aro N-acyl shift to regenerate the amide backbone,

lines to the corresponding oxazoles and thiazoles. Thereforeesunmg in a clean epimerization of fBearbon atom [26¢,d].

the Burgess cyclodehydration opens an easy access to uniquRe repetition of this sequence allows the convenient inter-

substituted heterocycles (Scheme 7). conversion of threonine arallo-threonine (a nonproteino-
genic amino acid) in peptide segments (Scheme 9).
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These cyclodehydration possibilities with the Burgess rea-
]/4_)\'( gent have been a major driving force for the total syntheses
©/ NHBoc of important densely functionalized marine [27] and terres-
trial [28] natural products. The synthesis of complex struc-
tures with several five-membered heterocycles is often facil-
Scheme 7Cyclodehydration of-hydroxyamides an@-hy- itated by the fact, that treatment of precursors with more than
droxythioamides one B-hydroxyamide orB-hydroxythioamide function with
excess Burgess reagent results in simultaneous double [27a,c]
or triple [25a,b,e] cyclodehydration to bis- or trisoxazolines

A direct oxazoline- thiazoline conversion can be realized and -thiazolines.
viathiolysis of oxazolines with hydrogen sulfide and triethyl-  Recently, also a polyethyleneglycol-linked versio bas
amine in methanol and subsequent cyclodehydration of theeen applied to the cyclodehydratiorBefydroxyamides and
resultingB-hydroxythioamides [25]. The ring opening of the B-hydroxythioamides [29]. Major advantages of this polymer-
oxazoline occurs regioselectively. Scheme 8 demonstrates, thgipported reagent are its ease of preparation on large scale,
the double employment of Burgess reagent allows a shoits stability under oxidative and wet conditions, its readily
transformation of-hydroxyethyl)-amidetO into thiazoline ~ separation from the reaction mixture and its superior yields
43 [25a,e,f]. in the synthesis of labile oxazolines [29c].

The cyclodehydration g8-hydroxyamides, in which the Besides oxazolines and thiazolines, also other heterocy-
hydroxy group is attached to an asymmetric carbon atom, teles have been obtained by direct cyclodehydration with Bur-
an oxazoline can be utilizied for the selective inversion ofgess reagent, for instance oxazoles from 2-acylamino carbo-
configuration at this chiral centre [26]. The mild acidic hy- nyl compounds [30], 1,3,4-oxadiazoles from 1,2-diacylhydra-
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zines [31], 1,3-oxazines fropahydroxyamides [32], 1,3-thi-
azines fromyhydroxythioamides [32] and thiazepines from
&hydroxythioamides [32]. [10]

5. Miscellaneous Uses and Preparation

The application of Burgess reagent was also reported in the
facile formation of organotin reagents like vinyltributyltin [33]
and tributyltin isocyanate [34]. Besides this, a ring contrac-
tion of the macrolide antibiotic oleandomycin’s six-membered(11]
oleandrose sugar unit to a 3-methoxy-4-vinylfuranosyl sys-
tem has been accomplished by Burgess reagent [35].

Burgess reagent is a crystalline and commercially availa-
ble compound. It is readily prepared in high yield on a[12]
1.5 mol scale from chlorosulfonyl isocyanat8)(in two steps  [13]
(Scheme 10) [7b].

[14]
o o
c-S-N=cco MM o € \hcome N,
6 92 % 6 2 81 %
48 49 [15]
, [16]
Scheme 10Preparation of Burgess reagent
[17]
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