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the dreadful smell of the skunk
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the delightful smell of the black truffle
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dapsone—water-soluble ‘pro-drug’ for leprosy
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glutathione: scavenger of toxic oxidants
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Pfizer's piroxicam or feldene
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penicillin family of antibiotics



Sulfur in the periodic table
(electronegativity)

C N 0 F
(2.5) (3.0) (3.5) (4.0)
Si P S Cl

(1.8) (2.1) (2.5) (3.0)

Bond strengths, kJ mol™1 a S—X kotések gyengébbek, mint a C—X

kotések
X=C X=H X=F X=8§
Cc-X 376 418 452 362

SX 362 349 384 301

Compounds of sulfur

Oxidation state S(I) S(IV) S(VI)
coordination number 0 1 2 3 4 4 6 7
example S§2- RS~ R>S R»S=0 SF4 R>S0» SFg SF37

sokkal tobbféle vegyiletet képez, mint az oxigén; a S-S és a S—halogén kotést
tartalmazoé vegyiuletek is stabilisak



Sulfur-based functional groups

We have already met a number of sulfurcontaining functional groups and it might be useful to list them for reference.

Name Structure Importance Example Example details
thiol (or mercaptan) RSH strong smell, usually bad, / \ smell and taste of
but sometimes heavenly SH coffee
thiolate anion RS™ good soft nucleophiles
disulfide RS-SR cross-links proteins
sulfenyl chloride RS-CI good soft electrophiles
sulfide (orthioether) R-S-R molecular link Me COo.Me smell and taste of
"~ 2

s S pineapple
sulfonium salt R2S™ important reagents Me\\l&?)/l‘vle ylid used in

? epoxidations

Me
sulfoxide RoS=0 or many reactions; can be (o] 0 chiral Michael

RoS*-0~ chiral g acceptors
ar”
I

sulfone R2S02 anion-stabilizing group
sulfonic acid RS0-20H strong acids
sulfonyl chloride RSO2CI turns alcohols into leaving

groups




nukleofilek] inkabb protonra vagy a karbonilcsoportra tamad)
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a kénatom stabilizalni képes a pozitiv toltést, igy a kénvegyiulet j6 elektrofillé
képes valni
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cyclic sulfonium salt
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sulfinate anion allylic halide allylic sulfone
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P SCHy (n=0,12) Pk~ CHy P~ CH,Li

az oxigénatomok szamaval né a kénvegyiiletek savassaga
increasing acidity

P
pKs (measured in DMSQO)
ﬁ' going from sulfoxide to 0 J’E,IZZI' 0 ;70
S S sulfone increases the acidity \%f \

CH,4 P~ “CHs HsC~ “CHs  Dby4pKsunits  Hu,e”  CHs P “CHs
o) e ——— =48.. 35  cmmmemmmmmemmoomoooo- = 31 _..429

a PhS group acidifies adjacent adding 2 oxygens increases

protons by ca. 17 pK, units the acidity by ca. 19 pK, units
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enantiomers of a chiral sulfoxide

probable conformation of
sulfone-stabilized anion
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96% yield

1.3-propanedithiol
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_ Me. _Me Mel Mex(g/Me _
sulfide s~ - | IG) sulfonium salt
Me
néha er6lkodni kell
Fli Me R Me
S: o® Br, — 1!», © BF,4 + é
R‘/ \JME(O\ME Rf(ﬂ\Me “Me
nonnucleophilic
sulfide oxonium salt sulfonium salt counterion ether

Meerwein-sé — hatékony alkilezdszer



kivalo elektrofilek

Ph H>0 Phs\/\ H->0
cl —» OH N~ —= "on
this reaction goes 600 times more rapidly than . . . . . . this simple S;2 reaction

hol a francban van itt az elektrofil szulfénium ion?

Ph CI@
/’\ \gJ
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Phs\/\(c), — Ig\_/ :OHy ~ s\/\cmz — T "on
participation by sulfur sulfonium ion intermediate

episzulfénium vagy tiiranium ion

CI/\/S\/\Cl

mustard gas
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85% ylald

a mechanizmusbeli kilonbség oka az, hogy amig a Ph;PO-ban a P=0 kotés
energiaja 529 kJ/mol, addig a Ph;S=0-ban a S=0 kotés energiaja 367 kJ/mol



egyszer( tioaldehidek és tioketonok nem léteznek — kicsi az atfedés a
szénatom 2sp? és a kénatom 3sp? hibridpalyai kdzott

ditioészterek és tioamidok léteznek

dithioester 5@ thioamide Se
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Lawesson's reagent, or, if you prefer...
2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-phosphetane-2,4-disulfide



sulfide sulfoxide sulfone

1 equivalent H;05, AcOH

0 o 0
s or 1 equivalent m-CPBA ‘:!;l further H05, ACOH \"‘\S[/
S - . T N
P “Me or NalO,4 PH” “Me or m-CPBA, heat Ph Me
| KMnO,, H,0, acetone, or excess m-CPBA T

a szulfoxid lehet kiralis
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sulfonate ester sulfinate ester
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sulfenate ester

és az instabilis szulfénsav kivételével
a megfelel6 savak is léteznek
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a mechanizmus
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allylic seleninic acid
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[2,3] szigmatrop atrendezbdés



the Swern oxidation
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a vagas miatt bekovetkez6 sejtsérulés hatasara kezd mikodni

!

H %
CﬁﬂH aliinase ?H/\//\/ ?:) H ﬁ
MCOEH \/S : C(!’H +/\/(§j\s/.\\/ +/\,/$\5/\v

vinylic sulfoxide in raw onions unstable sulfenic acid thiosulfinate ester
H
o 0 0 0
% P - z.;
/‘\/ \S/\/ : /\/
smell of raw onion lachrymator in raw onion

na és meég mit tud a kis voros?
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