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Atklajam, ka ékidrs séra dioksids ké polérs un Luisa skébs
gan neaizsargatus (NH-forma) aziridinus un azetidinus to
cikla uzSkelSanas reakcijas ar halogenidiem,
pseidohalogenidiem un tioliem. lzstradatas metodes ir
vienkarsas, un péc SO, ka skidinataja recikléjoSas
attvaicéSanas, produkti tiek ieguti praktiski tira veida.

o N]T(')n=0’1 ' (RS) §> )n=0.1 Jevgenija Luginina
ﬁC/)R m / HN
RSH ‘. For \/\/o.men
n Science

M = Li*, Na*, K*, Mg?* - ‘ - yields: up to 99% |
X=CF Br,I,soN  (18°C-+80°C) O e
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Atklats, ka Skidra SO, Luisa skabas un jonizéjosas
ipasSibas ir izcili piemérotas reakcijam, kuru intermediati
ir karbénija joni. Musu izstradatais protokols dod lidz Sim
labakos zinamos rezultatus sadu neaktivéetu spirtu Ritera
reakcijam katalitiskos apstaklos.

Izstradatie apstakli pieméroti tadu arstniecibas vielu ka Daniels Posevins
amantadina un memantina sintézé un aromatizétaja - P2V@parmagistradarby
mentilamina sinteze

AN N
Krista Suta

| _ . .
[+60 °C - +90 OCJ |znakumi: I1dz 98%
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RIGASTEHNISKA Projekta gaita tika izstradata jauna reagentu
UNIVERSITATE  k|ase — trialkilsilil-alilsulfinati, kuri sevi pieradija
ka izcili sililgrupas parnesosi reagenti.
Tadejadi tie ir piemérojami dazadu tipu HO-grupu silileSanai
gan sintéetiskos nolikos, gan ar pielietojumu ka kvantitativi
atvasinasanas reagenti griti gaistoSu un termiski nestabilu
savienojumu gazu hromatografiskaja analize.

Reprezentativa griuti gaistosu vielu GC-MS analize
0
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Table.

Retention

times of O-silylated

polyhydroxy compounds depicted in GC-MS

traces.

Kapilara kolona HP-5MS (30 m x 0,25 mm x 0,25 um)

Entry Retention Silyl derivative
time, min.
1 6.86 Mg - OTMS
2 8.52 TMSO\;><;/OTMS
3 11.44 TMSO OTMS
OTMS
A 1L
TMSO OTMS
5 13.12 f:>K<:OTMS
TMSO OTMS
O
OTMS
O
O OTMS
TMSO OTMS
8 14.54 TM80:><:OTMS
TMSO O
9 16.16 TMSOj{”\¢JLoTMs
O OTMS
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.t
OTBS_ TBSO

TBSO  OTBS

Produkta 3 _ _ for both cases:
rentgenstruktiranalize 60-70%

L1dz Sim bija iesp€jams iegut tikai galaktofuranozes formas, lietojot silileSanas metodi:
J. Org. Chem. 2012, 77, 1301; J. Org. Chem. 2009, 74, 1994



1862

!

X

~N7

RIGAS TEHNISKA
UNIVERSITATE

Sulfoxide
synthesis

Séra dioksida izmantosana augstas pievienotas vértibas produktu sintéeze

Irina Novosjolova

Silylation and GC-analysis

: 0
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WSOZ
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)\/SiME3
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Agnese Stikute

7.693 Q
QTMS | TMSO OTMS
5‘ O OTMS
OH)n=1...ijSO il 9'4?4
IR |
I TMSO OTMS
SO;‘* }\* | o ‘ 10.01:
only volatile by-products I}TMSO | |
‘ TMSO OTMS jl‘
“ | !.
——r 7 " APNR— . N
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LZA balva par magistra darbu

Jaunatklatie silil-
sulfinati ka vielu
klase, kas ieguta no
séra dioksida, ir
pielietojami gan
kvalitativaja un
kvantitativaja gazu
hromatografija, gan
preparativaja sili-
leSana, gan ka
reagenti sulfoksidu
sinteze.
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wversmare Praktiskais izpildijums reakcijam

skidra sera dioksida temperaturas virs -10 °C
Pilniga skidinataja reciklesanas iespéja

Reaktors ar SO, kondensésana
izejvielam reaktora no
uzglabasanas trauka

Reakcija

SO, parnese atpakal uz
uglabasanas trauku
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Abstract: The use of liquid sulfur
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ped catalytic conditions for the Ritter

tion. The newly dev
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Introduction

The Ritter reaction is a one-pot process for amide formation in
which a nitrile reacts with a carbenium ion. The latter can be
generated from an alcohol or an alkene in a strongly ionizing
medium."! The classical Ritter reaction Invoives the use of at
least a stoichiometric amount of a corrosive Bronsted adid (i.e,
concd. H,S04), and as a result, it cannot usually be used with
compounds contaling acdsblle functional groups. 2 Never

theless, beca
Ritter reaction
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Synthesis and Applications of Silyl 2-Methylprop-2-ene-1-
sulfinates in Preparative Silylation an
Reactions of Polyols and Carbohydratq

Dean Markovi¢,** < Wandji Augus

Dmitrijs Stepanovs,®* Maris Turks,* and Pierre Vog

10.1002/chem.201504380
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Full Paper
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Abstract: T yisilyl, triethylsilyl,

and tilsopropylsilyl 2-methylprop-2-ene-1- ulfnares. were
prepared through (CUOTH), € H, catalyzed sila-ene reactions
of the carresponding methallyisilanes with SO, at 50°C. Ster-
ically hindered, epimerizable, and base-sensitive alcohols
gave the corresponding silyl ethers in high yields and puri-
ties at room temperature and under neutral conditions. As
the byproducts of the silylation reaction (SO, + isobutylene)
are volatile, the workup was simplified to solvent evapora-
tion. The developed method can be employed for the

Introduction

The selective semiprotection of polyols, phenols, carboxylic
acids, and other compounds containing hydroxy groups is of
great importance in madern organic synthesis.” Silyl ethers
and derivatives are recognized as the most valuable protect-
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heteroaryl, alkyl, and

droxy-c toluene and in the presence of LiCl or 2nCl; as Lewis acidic additives. The developed method allows the
chemisil transformation of allylsilanes into allyl sulfoxides.

Ky
volatili Sila-ene reaction 2015 Elsevier Led. All rights reserved.
thus fa Sulfur dioxide

allyl Grignard reagents proceeding with the expulsion of the
to give allyl sulfoxides in up to 83% yield. The nucleophilic attack of Grignard
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SULFUR DIOXIDE: A POWERFUL TOOL FOR THE
STEREOSELECTIVE CONSTRUCTION OF C—-C BON

Pierre VOGEL, DEAN MARKOVIC, AND Maris TURKS

INTRODUCTION natural products and analogs of biological interest will be
illustrated

After wood burning. humans discovered that sulfur burning.
which produces sulfur dioxide. in jars and other contiiners
would help preserve food and beverages. For a long time.
nic chemistry of SO; has b

ion, copolym

22.1. CONJUGATE BASES OF SULFONES
AS CARBON NUCLEOPHIL

Crafts sulfiny

eponides, and oxetanes. ! Arenesulfinic acids and their The sulfonyl groups acidify the a-C—H moie
salis' are best obtained by reaction of arenes with lar way as the carbonitile group, us shown with the pK,
SOYAICT, (“SOCT + Al(O)CE: ).* measured in dimethylsulfoxide (DMSO)” (MeSMe: ~45:
MeSOMe: 35; MeSO.Me: 31.1: MeCN: 31.3; PhCH.Ph:
32.2: PRSCH,Ph: 23.4) and in H.0™ (MeSO,CH,COMe:
10: ('\l\\()wx-(‘ll: 14: (CH;S0,1:CH: ~0). Thus. hydro-
gen/metal ex: of sulfones generates nucleophiles that
&nbealkyhied by alkyl and ally] halides.
Inth rotenoids. Fischli and Mayer™
reacted all-trans-Vitamin A acetate 1 with sodium sulfinate
that react with sofl electrophiles (alkyl, allyl. benzyl iodides, 2 to give sulfone 3. The conjugate hase of 3 generated by
Michael acceptors) to produce stable sulfones (S-alkylation)  treatment with EtONa reacted with allylic bromide 4 pro-
and with hard electrophiles to give the comesponding sul-  ducing an intermediate a-allylsulfone that eliminated |
finic esters (O-alkylation) or mixed anhydride (O-acy equivalent of para-phenoxybenzenesulfinic acid fumnishi
tion) 2 Allylic sulfinic esters can rearrange into the mor the ali-trans-B-apo-8'carotin carboxylate 5 (Schem
ble allylsulfones, probably 1 Vitamin-A acetate 1 was also obtained by a direct reaction
of Beionyl phenyl sulfone 6 with allyl chloride 7.%%%¢

Apocaroienoids are abundant e They are derived

and deriv
reagents with SO,. ( lassica
lihium M,uu\f have been
num " copper.
carbon compounds™” can also react with SC
sulfinie d wbident

indium," and transition-metal

r synthesis of ape

ivatives, Sulfinates are

12.3) sigmatropic.rear
ats as illustrated in Scheme E

this method 10 propargy| halides generates allenic triflones.

In this chaper, we provide a short

sulfonies in carbon-carbon, bond-forming reactions, We
shall present also less ¢

and their applications in the development of new
cascades that permit diastercoselective C—C bond form:
tion. Applications of the latter to the efficient synthesis of

view of the use of  from carotenoids by oxidative cle;

ag

assic reactions of sulfur dioxide
ction

22.1.1. Reductive Removal of Sulfones

Hydrogenolysis of C—S bonds of sulfones can be n..nluc\l
by H: in the presence of a Raney nickel catalyst,™

3 Andrasitn,

2V Ser, st Eition. Eod by Vasyl Andrushk
by John Wiley & Soas. I

group
reagents was accelerated in

ok, ring opening, sulfur Genide, B-amino
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uilding blocks in organic synthesis.
o load tnthie Gornatinn of i

Regioselective Ring Opening of N-H-Aziridines with Sulfur
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Full Paper

Ring-Opening of Carbamate-Protected Aziridines and

Azetidines in Liqui

Sulfur Dioxide

Jevgenija Luginina, " Jevgenija Uzulena, '’ Daniels Posevins,”™! and Maris Turks*?!

[ Abstract: The reactions of halides or preudofalides of graup |
and 0 metals with carbamate-protected azifdings and aet
idines In liquid sulfur diowide as solvent resulted In the fficient

o thise heterocyees Slfr dicwid 1 3 ishly

s the
| Lowis acia Tatcelrote he g apeing.For ths reson, trs

anie salts and acts as o mild

amate-protected smal heterocyeles can be wsed instead of the
corresponding sulfanamides, the activities of which are well
olishe o reactions. Thicls akso performed
et ig-opening of ziridines, T proce-

dure occurred withat racerization of the stereogenic centes.

Intreduction

Azifdines and azetidines are versatie struetusal entites in or
ganic synthests! Thelr ring stiain Is often used 35 3 diing
¥pe fing-opening reactions. This approach has
prociical methods for the synthesis of amine
arinus heteroaiom-containing oroups in ih
linear chain!¥ Appropriate design also allows the synthess of
erifluoromethyliamines ! The combination of electron-rich
arenes er heteraarenes with N-activated 2-arylaziridines induces
Friedel-Ciaftstype reactions and gives rise 10 22-diaryt- or
-heteroarylethylamines, respectively, The S\2-type ring-opes
ing of aziidines and azetidines followsd by vanous cyclization
reactions 15 3 valuatsie approach for the synthesis of morpi

W
Gervsives with v

11 system e et berei he et 50y assited o
philic ring-opening of carbamate-protected azirkdines and
azetidines. Owing to the fact that these prolecting
oy cesued ander many wel-eta e retion corcitions
this method shoukd be  good addimion 10 the exsting fing
pening resctions of azinidines and azetidines.

1t is well accepted that an electron-withdrawing geoup on
2 nitrogen atom facilitates the atack of 3 nucleophile on the
neighbaring carison atom of aziridine and azetidine. In fact, the
oy ofsiidneand st g opeing

ited abawe, re described wi
o protecting groups! ! However,the remova of e sl
amide moiety s 2 rather dHficult task.” Gther approaches i
dude Nealkylation followed by opening of the quatemary
ammonium ion by & halide!™ ar other nucleophile ™ Couty
and Evano and co-workers reponted the eficient dng-opening

-

ol arg 10 1002/efoc 301600141,

L Orp Chem. 2018, 1760-1771

‘Wilsy Onfin Library 1760

of Nalkylazetidines by tresting them with chloroformates,
which results in the formation of N-alkaxycarbonyl-protected
secondary amines "0 Another logical step for scthuation prior
to the attack of the nucleophile Is protonation®™! or complexa-
tlon with various Lewis acids.!"'!

sirmilae gynthetic methodologies have also been reported for
the fing-opening of carbamate-grotacted aziridines and azet-
idines. Howswer, It should be noted that the later substrates
are not 50 often used in tha fing-opening reactions due to thair
somewhat diminished reocivty towonds nucleopt
ines and azetidines

i o cthes, B
sulfanic acid based cation 5| Group | and I
metal \ulmr; such as Ligr nation with LICKD" and
can be used on certain ccasions for the direct au-
fing-opening of the title compounds with bromida
0 the sufficient Low v of the metal cation.
mang other carbomates, the benzyloxycarbonyl prote
group {Cha) is kaown for being removable under mild condi-
tions that tolerate a wide range of complementary protecting
groups™ but it has not been frecquently used in the ring-cpen-
ing reactions of azding and azetidine.

On the ather hand, there are document
ine in solvents wiater,"™ fonic lig
3 and pletfens ol tht b ed the

matl s prompted us to search for a sol-
te the ring-opening of carbamate-pro-
tected aziidines and azetidines. In an Ideal case It should b
to salubilize both organic snd inorganic substances and
possess & certain level of Lewis acidiy to activate the carb-
amate-protected aziridines and azetidings for the expected u2-
type ring-opani

Hence, we turned our attention o liquid sulfur diaxide as a
well-decumented yet underestimated liquid phase for erganic
transfor th erganic and inorganic sals readity dis-
solve in sullur dickde! to ms high dipole moment

d examples of the
ch a
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