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Summary Irradiation of O-acyl derwvanves 1 of N-hydroxy- 2-thiopyndone with visible
hght in the presence of phenyl vinyl sulphone or vinyl triphenylphosphonium bromide leads to
the corresponding adducts 8 and 9 which can undergo a wide vanety of further transformations

Over the last decade, there has been an explosive growth 1n the use of radical reactions 1n organic

synthesis1 This 15 due 1n a large measure to the tremendous synthetic potential for creating new carbon
carbon bonds through radical additions to unsaturated substrates as well as to the recent availability of a
sizeable and rapidly growing body of kinetc data allowing, 1n many nstances, fine control of the
regio- and stereo-chemustry of such reactions Moreover, the relative msensitivity of radical processes
to solvent effects and to steric factors (as far as the radical centre 1s concerned) provides the chermst
with considerable predictive powers when applying these kinetic data 1n the design of a synthetic
strategy

It 1s not surprising therefore that a great vanety of inter- and intramolecular radical additions, or a
combination of both, have found their way 1nto the synthesis of highly complex targets The
termolecular vanant, although usually more difficult to accomphish than the ring forming
intramolecular process, offers the advantage of ncreasing both the functionality and the number of
carbon atoms 1n the system As part of our ongoing exploratory study of the radical decarboxylation of
carboxylic acids through their thiohydroxamate esters2, we have found that vinyl sulphones and vinyl
phosphonium are excellent partners m intermolecular radical additions Furthermore, the adducts in the
case of the former, contaiming a geminal (phenylsulphonyl) pyndylsulphide group, constitute a spring-

board for hosts of selective transformations This work, which we now descnibe 1n detail, has been

the subject of two preliminary communications>
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A few years ago, we reported that esters 1 derived from N-hydroxy-2-thiopyndone 2 and aliphatic
or alicyclic carboxylic acids 3 undergo, upon heating or, even better, upon irradiation with visible
light from a tungsten lamp, a radical chain reaction leading to the corresponding pynidyl sulphides 4,
as shown 1n scheme 1 (path A)za. This represents the radical decarboxylation process 1n 1ts stmplest

expression It became immediately apparent, however, that we had mn hand a general method for
generating carbon radicals under exceptionally mild conditions and that the basic scheme can n fact be
easily modified by adding various radical traps so as to capture the intermediate carbon radical 5 by
other than the starting ester Instead of sulphide 4, one can therefore obtain halides, chalcogemdes,
alcohols, etc , where the original acid function has been replaced by another group More
mmportantly, 1t proved possible to intercept the carbon radical with an olefin 6 activated by one or more
electron-withdrawing groups such as ketones, esters, or nitriles (6, W= -COR, -CN), as outlined

1n pathway B 1n scheme 12
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Scheme 1
6a ;8 W=S0,Ph; Y=H
6b;9 W= PPh, Br;Y=H
6c;10, W =SPh; Y=H 1k, X =-COx-N ]
6d , 11, W = SOPh; Y = H ACO”™ 3k, X = -COH
6e ; 12, W = SO,Ph; Y= Me 8k, X =-CH;

Phso2 l

For such modifications to be viable from a preparative standpoint, 1t 1s necessary that the route
leading to the desired adducts (1 e path B) prevails over the basic background reaction gomng through
path A In practice, this 1s ensured by using an excess of the olefin. However, with some of the
olefins which are known to polymerise under radical conditions, such as methyl acrylate or
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acrylomtrile, ths expedient favours the formation of telomers ansing from further additions of the
second carbon radical 7 onto the olefin A compromise must therefore be found 1n order to minimase all
the unwanted competing pathways

Clearly, an electrophilic, non polymensable (under radical conditions) olefin would be ideally
sutted for our decarboxylation system We had earlier found that mtroolefin were excellent traps for
nucleophilic carbon centered radicals, but the simplest monomers are prone to base-catalysed
polymenisation and are therefore difficult to handle Phenyl vinyl sulphone 6a and vinyl phosphonium
bromude 6b (Schweizer's reagent), on the other hand, are both nicely crystalline compounds, easy to
manipulate, and, not least of all, commercially availlable Moreover, and in contrast to methyl
acrylate, we found that heating phenyl vinyl sulphone with AIBN did not lead to any noticeable
telomernisahon It 1s surprising that, until the present work, these electrophilic olefins have only been
subjected to Michael type nucleophilic additions Their potential as partners 1n radical additions appears
to have been neglected

Table 1 Decarboxylative radical addition onto olefins 6a-e The same R group apphies to the
products

Entry Ester 1 Olefin 6 Equivalents Products (yield %)
1 la, R= l-adamantyl- 6a 5 8a (100)

2 1b, R=cyclohexyl- 6a 48 8b (89)

3 lc, R=Ph,CHCH,- 6a 6 8¢ (75)

4 1d, R=Me;C- 6a 5 8d (96)

5 le, R=PhCH,CH,- 6a 5 8e (82)

6 1f, R=Me,CH- 6a 29 8f (82)

7 1g, R=PhOCH,- 6a 25 8g (84)

8 1h, R=1l-methylcyclohexyl 6a 5 8h (87)

9 1li, R= (PhCH,),CH- 6a 5 8i (57)

10 1j, R= CH3(CHp)4- 6a 8j (54)

11 1k, (steroid derivative) 6a 54 8k (70)

12 la, R=l-adamantyl- 6d 10 11d (43)

13 la, R=l-adamantyl- 6e 10 12a (27), 4a (50%)
14 la, R=l-adamantyl- 6b 2 37a (88)

15 1b, R=cyclohexyl- 6b 25 37b (71)

16 le, R=PhyCHCH,- 6b 5 37c¢ (82)

Our high hopes for these systems turned out to be well founded Irradiation of a muxture of
adamantane carboxylic ester 1a 1n the presence of an excess of phenyl vinyl sulphone 6a gave a
quantitative yield of the expected adduct 8a  Other thiohydroxamate esters denved from a vanety of
pnmary, secondary and tertiary carboxylic acids underwent the decarboxylauve addition cleanly as
shown by the results collected in Table 1 The excess olefin 1s destroyed by reacuon with a shight
excess of hydrazine, but 1t 1s possible to recover a fair amount back by mere recrystallisation from the
crude reaction mixture
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The high electrophicity of the vinyl sulphone 1s crucial for the success of the reaction. For the
sake of companison, the less reactive phenyl vinyl sulphide 6¢ and phenyl vinyl sulphoxide 6d were
bniefly examined and found to behave quite poorly The former gave hardly any of the expected
adducts whereas the best vield with the latter, even when using a ten-fold excess of the olefin, was
only 43% of compound 11d (denved from ester 1a, entry 12). In both cases formation of rearranged

sulphide 4 through path A was domunant Substitution 1n the $-position of the vinylic sulphone caused

a marked decrease 1n the yield, as would be expected from ample hterature precedent regarding other
olefimc traps For example, irradiation of ester 1a m the presence of excess of phenyl propenyl
sulphone 6e only produced 27% of adduct 12a and 50% of unwanted sulphide 4a (entry 13).

PhSO, SOzPh
R Raney R
SO, Nickel ~
<MCPBA Qeq) 18
N
| Nickel
= boride
a 13 | NaC R l’h,ClilCllz 1 NaH / DMF
30, / NayCO, 2 EtBr R
~N50,Pn
PhSO, 20
R OH PhSO,
§0, R \X\
S
N i Aq HCl, 100°C
0
14
17
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nickel

0
R\/u\on R\/‘\/ R~

15 21 Scheme 2 19

One of the attractive features of this decarboxylative radical addiion to vinylic sulphones 1s that 1t
provides derivatves with a sulphone and sulphide group in a geminal disposition Both groups
mfluence each other’s reactivity and, by exploiting thetr remarkably rich chcmxstry5, a great vanety of
useful transformations can be conceived The following examples (Scheme 2) will hopefully give a
ghimpse of the wealth of possibilities

Taking compound 8¢ as a typical adduct, oxidation of the sulphide group with two equivalents of
peracid (MCPBA) followed by exposure of the intermediate bis(sulphone) 13 to hydrogen peroxide
and sodium carbonate 1n methanol-tetrahydrofuran gave, after acidification, carboxylic acid 15 1n 78%
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overall yield This sequence 1n fact converts the starting carboxyhc acid 3¢ mto ts higher homologue

15 1n what may be viewed as a useful altemative to the well known Amdt-Erstert® method Although
we have not carried any further studies into the mechamism and scope of this apparently novel

transformation, we believe that 1t could proceed through intermediate 14, ansing from the

15AVL AR LU WU UitV G 2 VUL paUVOLL RV AveaiCUEIAv 2%, Qlisia pRgsis

hydroxylation of the anion of 13 with hydrogen peroxide

Alkylation of the sodium salt of 8¢, easily generated with sodium hydnde in DMF, with ethyl
bromude afforded 16 1n good yield (81%) Heating the latter with dilute hydrochlonc acid resulted 1n a
clean conversion (95%) to the corresponding ketone 17 The ease of the hydrolysis step 1s a direct
consequence of the labilising effect the sulphide group exerts upon the sulphone (vide infra)

Both the sulphide and the sulphone groups may be reductively removed by treatment with Raney
Nickel Alkanes 18 (82%) and the higher homologue 19 (78%) were thus obtained from 8c and 16
respectively It 1s also possible to cleave off the sulphide group selectively using nmickel boride as the
reducing agent In thus manner 8¢ and 16 were converted into sulphones 20 and 21 in 83% and 72%
yield respectively We later found that the same transformation could be accomplished quite
conveniently using sodium telluride as can be seen from the examples collected i Table 2 Sodium

tellunde 1s readily prepamd7 in st by reduction of tellunnum powder with NaBH, followed by

addition of ethanolic sodium hydroxide untul pH 12 Aur 1s bubbled at the end of the reaction to destroy
excess reagent Elemental tellurtum s thus precipitated and recovered quantitatively

SO,Ph SO,Ph $O,Ph
R s'/\ “TeNa R, J EtOH R
———————— e -
> 22
8 | Scheme 3
N

Presumably, the strongly nucleophilic tellunde anion reacts at the sulphide sulphur with
concomitant rupture of the carbon-sulphur bond (scheme 3) The negattve charge in the leaving group
1s of course stabilised by the sulphone group Sodium tellunde displays a wide range of mechamstic
behaviourS, reacting in some instances through electron transfer. This does not seem to be the case in

this 1nstance since electron transfer to the sulphone moiety would have resulted 1n overall
desulphonylation

Another, perhaps synthetically more interesting, transformation mediated by sodum tellunde
concerns desulphonylation of vinylic sulphones 23% These are casily prepared by oxidising the

sulphide group in adducts 8 to the sulphoxide followed by thermolysis 1n toluene Exposure of the
vinylic sulphones thus obtained to sodum tellunide 1n ethanol resulted 1n a smooth conversion to the
corresponding terminal alkenes 24 1n generally high yields (Table 2)

~J

n
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Table 2 Reaction of sodium telluride with gem (Pyridine-2-thiyl)- Phenylsulphones 8 and vinyl
sulphones 23

Entry Adduct8 Sulphone 22 Vinyl sulphone 23 Alkene 24
(Yield %) (Yield %) (Yield %)

1 8a, R=l-adamantyl- 22a (96) 23a (88) 24a (82)

2 8b, R=cyclohexyl- 22b (94) _ _

3 8¢, R=PhyCHCH,- — 23c (78) _

4 8d, R=Me,C- 22d (96) — _

5 8¢, R=PhCH,CH>- 22e (96) 23e (85) 24e (75)

6 8f, R=Me,CH- 221 (94) — _

7 8g, R=PhOCH,- - 23g (81) 24g (66)

8 8j, R=CHj3(CHy)4- 22j (95) 23j (80) 24j (99

(bynmr)

From a mechamstic standpoint, the exceptional nucleophilicity of the telluride anion can again be
invoked to account for the reductive desulphonylation As outlined 1n scheme 4, Michael addition
followed by nucleophihc displacement of the sulphone gives an epitelluride which collapses mto olefins
and elemental tellunum. Such an extrusion of tellunum from epitellundes has previously been postulated

by Clive and Menchen10

SO,Ph
R 1. MCPBA (leq.) R Na,Te / EtOH
§ e N so. 2 - R
2. Toluene, reflux 23
N/
8 |
N TeNa

~F
24
|- Te
7N\ R
T o -
e\|/\802Ph PhSO,Na "
R

Scheme 4
In another senes of expeniments, we have succeeded in replacing selectively the sulphone moiety
with vanous groups through a Lews acid catalysed nucleophilic displacement As 1n the acid catalysed
hydrolysis of 16 to the corresponding ketone 17 described above, such a transformation 1s made possible
by the presence of the pyndine sulphide group which stabihses the incipient carbocation resulting from
complexation with the Lews acid  Observations of this nature on related systems, especially by the

11

group of Trost™ %, may be construed as precedent
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After some expenmentation, we found that ethylalunmnum dichlonde (EtAlICl,) induced the reaction

of 8j with allyl mmethylsilane!2 to give homoallyhc sulphide 25 1n excellent yield (97%) Other
common Lews acids such as TiCl, or BF; were much less efficient Moreover, starting the reaction at
low temperature was crucial for good and reproducible yields Oxidation with m-chloroperbenzoic acid of
the homo-allylic sulphide thus obtained followed by sulphoxide thermolysis gave terminal diene 26 1n
73% overall yield

CHy(CH)ys” " |

R><R' i I 6 &
CHy(CHys” 87 2 S,

8j, R = -SO,Ph, R' = H . 504Ph
25, R = -CH,CH=CH,, R'= H |
27, R = Me, R'= H PhSO, : s

R

28, R = -SO,Ph, R' = Me

29, R = R'= Me 30, R = -SO,Ph 31, R = -SO,Ph
34, R=R'=H 32, R = Me 33, R = Me
35, R=H

It 1s qute possible that an allyl aluminum complex13 1s nvolved rather than a simple Lewis acid
complexation followed by nucleophilic displacement by the allyl tnmethylsilane Indication that this could
indeed be the case 1s provided by the observation that trimethyl alurmmum reacts with 8j to give sulphide
27 1n 94% yield. An interesting example 1s provided by compound 28, made 1n almost quantitative yield
by alkylation with methyl 10dide of the amon denved from 8j, and which 1s converted into dimethylated
sulphide 29 (80%) upon treatment with trimethyl alummum This sequence leading to an 1sopropy! (or
1sopropenyl 1if the sulphide 1s ehminated via the sulphoxide) group 1s relevant to the terpene field where
such subumts are frequently encountered. Moreover, this transformation 1s lighly selective as illustrated

by the transformation of compounds 30 and 31 14 1ngo methylated derivatives 32 and 33 1n 88 and 80 %
yield respectively Only the sulphone gemunal to the pyridy! sulphide 1s substituted with a methyl group

To our mmtal surprise, exposure of adduct 8] to ethylaluminum dichlonde, 1n the absence of allyl
trimethylsilane, resulted 1n the almost quantitative formation of sulplude 34 where the sulphone group has
been replaced with a hydrogen To our knowledge, only in very rare instances has ethylaluminum
dichlonide been exphcitly reported to act as a reducing agent, causing, for example, the reductive opening

of certamn lactones!S The source of hydnde 1s one of the B-hydrogens of the ethyl group, with

concomutant departure of ethylene This reaction 1s clearly related to the Meerwein-Pondorff-Verley
reduction and to hydride transfers encountered with some organometallic reagents In the same way, 28
and 31 were desulphonylated into sulphides 27 (79%) and 35 (73%) respectively The clean obtention
of the latter again underscores the selectivity of the process

The various transformations descnibed 1n this exploratory study demonstrate the tremendous synthetic
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potential of the decarboxylative radical addition to vinyl sulphones The rich chemustry embodied 1n the
resulting adducts emerges beautfully as a consequence of the interplay between the sulphide and the
sulphone groups

PPh, Br
SUOIL SN, §'o INGY 'y
R\/i\
T (visible) §7N (-Ph3P=0) R~
9

37

Scheme §

In a brief complementary study of electrophilic, non polymensable (under radical conditions) olefins,
we examined the behaviour of vinylphosphonum bromide 6b as a radical trap 1n the decarboxylation
system We were gratified to find that capture of the transient carbon radicals was quite efficient (Table 1,
entnies 14-16) Due to therr 1onic nature, the primary adducts 9a-c¢ were converted, for 1solation
purposes, 1nto sulphides 37a-c by treatment with sodium hydroxide (scheme 5) The overall process
leads therefore to the homologous sulphides (as compared to sulphides 4 resulting from simple
decarboxylative rearrangement) simlar to those prepared above by reductive desulphonylation using
EtAICly In terms of synthetic utility, 1t 1s surely better to use adducts 9a-c for what they are, namely
Wittig reagents In view of the mild conditons and generality of the decarboxylation process, this
approach should provide a wide vanety of such Wittig reagents which are relatively maccessible by other
means

Acknowledgements We wish to thank Professor J-Y Lallemand for help and encouragement and
the Minisidre de la Défense for generous financial support. One of us (D HR B ) thanks the NIH
and the Welch Foundation for continued support, which made part of this publication possible

Experimental Secti

All reactions were performed under mert atmosphere (nitrogen or argon) Melung points were determmed with a Kofler
or a Reichert hot stage apparatus lHand BCcamr spectra are for deuteniochloroform solutions with tetramethylsilane as
mternal standard (8 ppm) Opucal rotations are for chloroform solutions LR spectra are of Nujol mulls unless otherwise

stated Mass spectra (electron impact) were recorded on MS 50 or VG ZAB spectrometers MATREX 60 (35-70 um) silica gel
was used for column chromatography Solvents and reagents were punfied according to standard laboratory techniques

2-(1-Adamantyl)-1-phenylsulphonyl-1-(pyridine-2-thiyl) ethane (8a). Ester 1a was prepared according
to reference? A solution of ester 1a (580 mg, 2 mmol ) and phenyl vinylsulphone 6a (1 68 g, 10 mmol ) in a mixture of
benzene (8 ml) and dichloromethane (8 ml) was wradiated for 10 min (500 W, tungsten lamp) at 20-25°C under a nitrogen

atmosphere  The solvent was then evaporated under reduced pressure  The residue was dissolved in tetrahydrofuran (16 ml)
The solution was cooled to 0°C and hydrazinium hydroxide (1 5 g) was added. The reaction mixture was allowed to warm (o
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room temperature  After 10 min  the solvent was evaporated under reduced pressure. Chromatography of the crude residue
(dichloromethane ether 971, v/v) afforded 8a (830 mg) m quanttative yield, mp 123-5C (ether), v, (Nujpol) 1145,
1300 cm™}, mz 272 (M* -PhSOy), 8;;84-87(2H, m), 80-8.3 2H, m), 74-78 (4H, m), 70-73 (2H, m), 60

(1H, dd, J= 102 Hz), 14-25(17H, m), (Found C, 6683, H, 658, N, 350 Calc for Cy3HysNO,Sy" C, 6679,
H, 658, N, 339 %)

4,4-Diphenyl-1-phenylsulphonyl-1-(pyridine-2-thryl) butane (8c). To a solution of B,B-
diphenylpropionic acid (452 mg, 2 mmol) m dry benzene (8 ml) oxalyl chlonde (15 g) and a trace of DMF were added
After 18 hr, excess of oxalyl chlonde and solvent were removed by evaporation under reduced pressure  The resulting acid
chlonide was dissolved n dry benzene (6 ml) in a flask protected from the light by an aluminium foil. After cooling to 0°C,
N-hydroxypynidine-2-thione (280 mg, 2 mmol ) was added A mxture of pynidine (400 mg, 5 mmol ) and benzene (2 ml)
was then slowly added. The ice-bath was removed and the sturing was continued for 30 mmn  The reacton mixture was
filtered Phenyl vinylsulphone 6a (1915 g, 102 mmol ) and dichloromethane (3-5 ml) were added to the filtrate The
wrradiation was carried out for 30 min (500 W, tungsten lamp) at 20-25°C under mitrogen atmosphere After removal of the
solvent, THF (15 ml) and hydrazzmum hydroxide (1 6 g) were added and the reaction mixture was stured for 15 min
Evaporation under reduced pressure followed by column chromatography (eluent. dichloromethane) afforded the compound 8¢
(676 mg, 74%), mp 98-101°C (ether-pentane), v ... (neat) 1145, 1305 cm'l, m/z 318 (MY -PhSO,), 8 83-85
(1H, m), 79-81 (2H, m), 68-78 (16H, m), 595 (1H, m), 41 (IH, ¢, J= 8 Hz), 1827 (4H, m), (Found C,
7063, H, 554, N, 329 Calc for Cy7HysNO,S, C, 7056, H, 548, N, 305 %)

The following adducts were obtained by the same procedure

2-Cyclohexyl-1-phenylsulphonyl-1-(pyridine-2-thiyl) ethane (8b), yild 89% from 1b, m p 76-8°C
(ether-pentane), v, (neat) 1145, 1305 em’l, mjz 361, 8y 84-86 (1H, m), 81-83 (2H, m), 74-78 (4H, m),
70-73 (2H, m), 605 (1H, dd, J=12 Hz), 24-07 (13H, m), (Found C, 6306, H, 647, N, 387 Calcfor
CigHy3NO»S5 C, 6313, H, 641, N, 387 %)

3,3-Dimethyl-1-phenylsulphonyl-1-(pyridine-2-thayl) butane (8d), yield 96% from 1d, m.p 85-7°C,

Vmax (chloroform) 1149, 1309 em’l, myz 335, 8y 821 (1H, d, J=7Hz), 787 (2H, dd, J=2, I'=7Hz), 727-735
(5H, m), 691 (1H, dd, J=2, J’=7Hz), 580 (1H, d, J=96 Hz), 235 (1H, d), 181 (1H, dd), 099 (%94, s)

4-Phenyl-1-phenylsulphonyl-1-(pyridine-2-thiyl) butane (8e)16, yield 82% from le, vp..
(chloroform) 1145, 1308 cm’l, myz 383, 8y 818 (1H, dd), 785 (2H, d), 70-77 (9H, m), 68-70(2H, m), 575
(1H, dd), 255 (3H, m), 195 (3H, m)

3-Methyl-1-phenylsulphonyl-1-(pyridine-2-thiyl) butane (8f), yield 82% from 1f, mp 97-8°C, vy

(chloroform) 1149, 1309 em’l, myz 321, 8y 820 (1H, d), 791 (2H, d), 722-750 (4H, m), 680-702 (2H, m),
582 (1H, d), 173-220 (3H, m), 093 (3H, d), 095 (3H, d)
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3-Phenoxy-1-phenylsulphonyl-1-(pyridine-2-thiyl) propane (8g), yield 95% from 1g, m p 83-4°C,
Vmax (chioroform) 1147, 1306 cml, m/z 385, Sy 814 (1H, d), 791 (2H, d), 730 (6H, m), 685 (SH, m), 603
(2H, dd, J=4, I’=11Hz), 424 2H, m), 292 (1H, m), 228 (1H, m)

2-(1-Methylcyclohexyl)-1-phenylsulphonyl-1-(pyridine-2-thiyl) ethane (8h), yield 87% from 1h,
m p 66-8°C (ether-pentane), v, (neat) 1150, 1305 em’l, mfz 234 (M* -PhSO,), 8y 84-86 (1H, m), 81-83 (2H,
m), 74-78 (4H, m), 70-73 (2H, m), 6 0 (1H, dd, J=10 Hz), 250 (1H, dd, J= 16 Hz), 185 (1H, dd, J= 16 Hz),
07-20(10H, m), 10 (3H, s), (Found C, 6401, H, 678, N, 385 Calc for CogHsNO,89 C, 6397, H, 671,
N, 373 %)

3,3-Dibenzyl-1-phenylsulphonyl-1-(pyridine-2-thiyl) propane (81), yweld 57% from 11, m p 108-
110°C (ether-pentane), vp,.. (neat) 1145, 1305 cml, mz 332 (M* -Ph§O,), 5y 84-86 (1H, m), 80-82 (2H, m),
70-79 (16H, m), 6 10 (1H, m), 2.0-32 (1H, m), (Found C, 7075, H, 584, N, 380 Calc for CogHy7NO,S,
C, 7100, H, 575, N, 296 %)

1-Phenylsulphonyl-1-(pyridine-2-thiyl) heptadecane (8)), yeld 54% from 1j, mp 79-80°C, v,y
(chloroform) 1149, 1310 cm™), m/z 348 (M* -PhSO,), 8y 820 (1H, d), 785 (2H, m), 72-75 (4H, m), 86-70
(2H, m), 570 (1H, dd), 22-25(1H, m), 14-20 (3H, m), 126 (26H, m), 088 (3H, t)

3o-Acetoxy-25-phenylsulphonyl-25-(pyridine-2-thiyl)-11-0x0, 27-nor-58-cholestane (8k), ywld
70% from 1k, m p 70-80°C (crude), {alp + 55° (c=1, CHCly), vp,., (Nujol) 1730, 1700, 1305, 1145 emt, mpz

524 (M* -PhSOy), 5y 84-86 (1H, m), 81-83 (2H, m), 74-78 (4H, m), 70-73 (2H, m), 575605 (1H, m), 48
(1H, bs), 210 (3H, s), 120 3H, s), 06 (3H, 5), (Found C, 6841, H, 772, N, 943 Calc for C3gHs,NOsS,
C. 6854, H, 772, N, 963 %)

General Procedure for the Preparation of Vinylsulphones 23 from gem Phenylsulphony] (Pyndine-2-thavl) Denivanves 8.

Trans 2-(adamant-1-yl)-1-phenylsulphonyl ethene (23a) MCPBA (110 mg, 85%, 053 mmol ) was added
portionwise to an 1ce~cooled solution of 2-(1-adamantyl)-1-phenylsulphonyl-1-(pyndine-2-thiyl) ethane 8a (200 mg, 048
mmol.) in dichloromethane (8 ml) At the end of the addition the cooling bath was removed and the reaction mixture stured
for 4 hr at 20°C The reaction mixture was then poured nto a saturated solution of aqueous sodium hydrogenocarbonate and
extracted twice with dichloromethane The combined organic layers were dnied (MgSOy4) and concentrated. Aqueous IN
hydrochloric acid (5 ml) was added to the residue and the reaction muxture was heated at 100°C for 15 hr  Usual work-up
followed by column chromatography (eluent dichloromethane) afforded compound 23a (129 mg, 88%), mp 141-3C

(ether-pentane), vy« (Nujol) 1145, 1300 em), myz 302 o*), 8y 80-83 (2H, m), 77-79 (3H, m), 71(1H, d,
J=16 Hz), 63 (1H, d, J= 16 Hz), 15-23 (15H, m), (Found C, 7136, H, 733, S, 1070 Calc for CygHy90,S
C, 7149, H, 733, S, 1060 %)

The following products were obtained by this procedure

Trans 4,4-Diphenyl-1-phenylsulphonyl but-1-ene (23c), yield 78% from 8¢, m p 101-3°C (ether), vypay
(Nujol) 1142, 1305 em’l, m/z 348 (Mt), 811 80-6 8 (16H, m), 64 (1H, d, J=16 Hz), 425(1H, t, J=8Hz), 31
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(2H, t, J=8 Hz), (Found C, 7592, H, 571, S, 928 Calcfor CyoHyy0S C, 7583, H, 579, S, 920 %)
4-Phenyl 1-phenylsulphonyl but-1-ene (23e)17, yield 85% from 8e, vp,., (Chloroform) 1629, 1493,
1316, 1149 cm'l, 5H 791 (2H, d), 778 (3H, dd, J=2, J’=7 Hz), 753 (3H, m), 781-727 (5H, m), 695 (1H, dd,
J=17, I’= 14 Hz), 627 (1Hd, J= 14 Hz), 276 (2H, t, J= 7 Hz), 251 2H, m), m/z 272 M* ), 131 (M*-PhSO,)
3-Phenoxy 1-phenylsulphonyl prop-1-ene (233)18, yield 81% from 8g, m p 97-8°C, vy, (Chloroform)
1640, 1599, 1563, 1497, 1320, 1149 cm™], 8 791 (2H, d), 741-768 (3H, m), 665-7 34 (TH, m), 4 70 (2H, dd,
1=2, I'=6 Hz), mjz 274 (M*)

1,1-Diphenyl butane (18). Excess of Raney-nickel (suspension 1n water) was added to a solutton of 8¢ (99 mg,
022 mmol ) 1n ethanol (4 ml) contaiming one drop of water The reaction mixture was refluxed for 24 hr  The catalyst was
then removed by filtration and the filtrate evaporated to dryness The title compound 18 was obtained in 82% yield after

column chromatography (eluent. dichloromethane-pentane 11), bp 120°C/3 mm Hg (Lnt 19 p, 116-7°C/2 mm Hg),
m/z 210 (M* ), 8375 (10H, s), 405 (1H, t, J=8 Hz), 19-23 (2H, m), 07-17 (SH, m)

4,4-Diphenyl-butancic Acid (15). MCPBA (250 mg, 85%, 126 mmol) was added porhonwise to an ice-
cooled solution of 8¢ (222 mg, 048 mmol ) in dichloromethane (6 ml) At the end of the addition the cooling bath was
removed and the reaction mixture stirred for 5 h  at 20°C The reaction mixture was then poured mnto a saturated solution of
aqueous sodium hydrogenocarbonate and extracted with dichloromethane(2z X 20 ml) The combined organic layers were
dried (MgSOy) and concentrated To the resulung disulphone residue, dissolved in a MeOH, THF, water mixture (1 ml,
64 1 v/v), potassium carbonate (1 1 g) and a few ml of 30% H,O, were successively added The reaction mixture was heated
at 60°C for 3 hr, during that tme MeOH and 30% HyO, were further added unul the disulphone was consumed totally
Extracton with ether and usual work-up followed by column chromatography (eluent dichloromethane-ether, 91, v/v)

afforded the compound 15 (91 mg, 78%), mp 104-6°C (cther-pentane, 120 m p 104°C)

6,6-Diphenyl-3-phenylsulphonyl-3-(pyridine-2-thiyl) hexane (16). To a solution of 8¢ (lg, 218
mmol ) in dry DMF (4 ml) cooled at O°C, sodum hydnde (230 mg, 55%, 527 mmol) was added The reaction mixture
was strred for 10 min  and ethylbromide (1g, 9 mmol ) was added After 55 hr, the reaction was quenched by addition of
water Extraction with ether and usual work-up gave a residue which was purified by column chromatography (eluent.

dichloromethane) affording the title compound 16 (864 mg, 89%), vy, (Nujol) 1140, 1300 cm'l, m/z 346 (MY -

PhSOy), 8y 85-87 (1H, m), 80-83 (2H, m), 71-80(16H, m), 39(1H, t, J=7 Hz), 18-28 (6H, m),11(3H, ¢,
J=7Hz) This compound was used without further punfication

6,6-Diphenyl-3-phenylsulphonyl hexane (21). Excess of Raney-nickel (4g, suspension in water) was added
to a solution of 16 (192 mg, 039 mmol ) n ethanol (10 ml) contamning two drops of water The reaction mixture was
refluxed for 18 hr The catalyst was then removed by filtration and the filtrate, poured into water, extracted with ether The
usual work-up afforded the title compound 21 1 82% yield after column chromatography (eluent. dichloromethane-pentane

11), mp 88-90°C, v,y (Nujol) 1300, 1145 em’l, mfz 378 o*), 8y 87-76 (SH, m), 74 (10H, s), 390 (1H,
t, J=8 Hz), 270320 (1H, m), 15-25(6H, m), 195 (3H, t, J=7 Hz), (Found C, 7614, H, 692, §, 857
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Calc for CosHpgOoS C, 7615, H, 692, S, 867%)

6,6-Diphenyl-3-hexanone (17). Compound 16 (200 mg, 041 mmol) was refluxed for 5 hr 1 a mixture of
36% hydrochlonc acid (2 5 ml), water (2 ml), and methanol (7 mI) After further 12 hr at 60°C, the reaction mixture was
worked-up as usually Column chromatography (eluent dichloromethane) afforded 17 1n 95% yield, mp 66-68°C (pentane-
ether, (ht.21 mp 68-69°C), vp,, (Nujol) 1700 em’l, mz 252 o), 8y 755 (10H, s), 405 (1H, m), 22-27
(6H, m), 105 (3H, t, J=7 Hz)

1,1-Diphenyl hexane (19). Excess of Raney-nickel (suspension in water) was added to a solution of 16 (200 mg,
041 mmol.) 1n ethanol (10 ml) containing two drops of water. The reaction mixture was refluxed for 48 hr and monitored
by TLC After complenon the catalyst was removed by filtration and the filtrate, poured into water, extracted wath ether
The usual work-up afforded the titke compound 19 1 78% yseld after column chromatography (eluent. dichloromethane),
bp 150°C/4 mm Hg, (L. 22, b p 162-6°C/ 12 mm Hg), m/z 238 (M* ), 8y 75 (10H, s), 40 (1H, t, J=8 Hz),
19-24 (2H, m), 16-10 (6H, m), 09 (3H, m)

4,4-Diphenyl-1-phenylsulphonyl butane (20). A solution of NaBH, (2g, 40 mmol ) in water (20 ml) was
added to a maxture of compound 16 (205 mg, 045 mmol ), bonc acid (10 g), and mickel chloride (hexahydrate, 4 8g, 20
mmol ), The reaction nmuxture was refluxed for 21 hr  The crude reaction mixture was filtrated and the filtrate, poured into
water, extracted with ether The vsual work-up afforded the title compound 20 (129 mg,83%) after column chromatography,
mp 79-80°C, vpa, (Nujl) 1305, 1150 cm'l, m/z 350 (M1), 8 83-80 (2H, m), 80-77 (3H, m), 75 (10H,
s), 395(1H, t, J=8Hz), 320(2H, ¢, JI=8Hz), 15-24 (4H, m), (Found C, 74 78, H, 680, S, 851 Calc for
CypHp;0,8 C, 7540, H, 633, S, 915%)

Adamantyl Pyridyl Sulphide (4a) and 2-(Adamant-1-yl)-1-phenylsulphinyl-1-(pyridine-2-thyl)
ethane (11d).

Ester 1a (145mg, 05 mmol ) and vinyl phenyl sulphoxide 6d (760 mg, 5 mmol) were dissolved 1n a mixture of
dichloromethane (3 ml) and benzene (3 ml) and wradiated for 40 mm  at 15-20°C  The solvent was removed by evaporation
under reduced pressure and the residue punfied by chromatography (eluent dichloromethane) to give 4a (30 mg, 25%), mp
80-2°C (pentane), B m p 78-80C, m/z 245 (M%), 8y 87-89 (1H, m), 71-79 (3H, m,), 1523 (15H, m),

and 11d (85 mg.43%, muxture of diastereomers), V., (Nwol) 1580, 1555 em’l, miz 272 M* -PhSO), 88588
(1H, m), 70-81 (8H, m), 57 (IH, dd, J=10Hz), 53 (1H, dd, J=92Hz), 10-23 (17H, m)

Ester 1a and vinyl phenyl sulphude 6c¢ under the same conditions as above (6 eq, 15-20°C, wrradiation during 60 nun )
gave 4a as the major product (70%)

2-(Adamant-1-yl)-1-phenylsulphonyl-1-(pyridine-2-thiyl) propane (12a)

Propeny! phenylsulphone 6e was obtamed by oxidation of the corresponding sulphide with hydrogen peroxide in ACOR
(61%), mp 55-61°C (c1s + trans), hit % m p 67-8°C (trans only), Vyn,, (Nyol) 1140, 1300 cm'l. m/z 182 M*),
83 81-78 (2H, m), 7875 (3H, m), 6.2-74 2H, m), 22 (3H, d, J=6Hz, c1s), 195 3H, dd, J= 6 Hz, trans)

Ester 1a and propenyl phenylsuiphone 6e, under the same conditions as in the preparation of 8a, gave 4a (50%) and
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12a (27%), mp 162-5°C (dichloromethane-ether), vy., (Nujol) 1145, 1303 em’l, m/z 286 ot -PhSQy), 8y 84-
82 (1H, m), 81-78 2H, m), 73-77 (4H, m), 68-71 (2H, m), 62 (1H, 8),245 (1H, q, J=7 Hz), 14-23 (15H,
m), 125 (3H, d, J=7Hz), (Found C, 6717, H, 680, N, 338 Calc for C4HygNO;S, C, 6741, H, 684, N,
328 %)

4,4-Diphenylbutyl 2-pyridyl sulphide (37¢) To a solution of B,B-diphenylpropiomic acid (452 mg, 2
mmol ) 1n dry benzene (8 ml), oxalyl chlonde (1 7 g) and a trace of DMF were added. After 18 hr, excess of oxalyl chlonde
and solvent were removed by evaporaton under reduced pressure The resuling acid chioride was dissolved 1n dry
dichloromethane (6 ml) 1n a flask protected from the hight by an alummum foil After cooling to 0°C, N-hydroxypyridine-2-
thione (280 mg, 2 mmol ) was added. A mixture of pyndine (400 mg, 5 mmol ) and dichloromethane (2 ml) was then
slowly added. The ice-bath was removed and the stiming was contimued for 30 min  Triphenyl vinylphosphonium bromide
6b (37g, 10 mmol ) and dichloromethane were added to the filtrate until 1t became homogeneous The wradiation was carred
out for 20 min (500 w, tungsten lamp) at 10-15°C  After removal of the solvent, methanol (50 ml) and diluted sodum
hydroxide (2 9 g 1n 10 ml of water) were added and the reaction mixture was stirred for 4 hr - at 37°C The reaction mixture was
poured mto water and extracted with ether Usual work-up followed by column chromatography (eluent dichloromethane)

afforded the compound 37¢ (524 mg, 82%), mp 57 9°C (ether-pentane), vy, (neat) 3050, 3035, 1595, 1580, 1555
eml, mfz 319 ), 8y 865 (1H, m), 70-78 (3H, m), 750 (10H, s), 40 (1H, ¢, J=8Hz), 325(2H, t, J=7

Hz), 20-25(2H, m), 1520 (2H, m), (Found C, 7923, H, 667, N, 437 Calcfor Cy;HyNS C, 78 95, H,
663, N, 438 %)

The following adducts were obtained by the same procedure from the corresponding acids

2-Cyclohexylethyl 2-pyridyl sulphide (37b), yield 71%, bp160-5°C/ 05 mm Hg (Kugelrohr), vp,..

(neat) 1580, 1555 em’l, miz 221, 81 8 55-8 75 (1H, m) 70-78 (3H, m), 32 (2H, t, J=7 5 Hz), 08-22 (13H, m),
(Found C, 7071, H, 873, N, 632 Calcfor C 3HigNS C, 7054, H, 865, N, 633 %)
2-(Adamant-1yl) ethyl 2-pyridyl sulphide (37a), yield 88%, bp 160-5C/ 05 mm Hg (Kugelrohr), vy,

(neat) 1580, 1555 eml, myz 273, 8y 865-885 (1H, m) 71-79 (3H, m), 30-34 2H, m), 13-23 (17H, m),
(Found C, 7491, H, 856, N, 521 Calcfor C{7Hy3NS C, 7467, H, 848, N, 512 %)

2-Phenylsulphonyl-2-(pyridine-2-thiyl) octadecane (28). To a solution of 8) (1g, 205 mmol ) mn dry
DMF (8 ml) cooled at 0°C, sodium hydnde (02 g, 60%, S mmol ) was added The reaction mixture was sturred for 30 min
and methyhodide (0 56 ml, 9 mmol ) was added.The reaction mixture was allowed to warm to 20°C After 4 hr, the reaction
was quenched by addion of water Extraction with ether and usual work-up gave a residue which was punified by column

chromatography (eluent. petroleum ether-ether, 1/1, v/v) affording the utle compound 28 (10 g mg, 97%), V4 (neat)
1560, 1550, 1455, 1440, 1410, 1300, 1140 cm’l, 8y 849 (1H, m), 799 (2H, d, J=87Hz), 782(1H, d, J=T78

Hz), 75-775 (4H, m), 71-73 (2H, m), 19-21 (2H, m), 157 (3H, s), 1-15-14 (28H, m), 088 (3H, ¢, J=59
Hz)
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General Procedwre for the Reaction of gem Phenylsulphonyl (Pynding:2-thiy) Denvatives with Ethylaluminum
Dichlonde,

To a solution of gem phenylsulphony! (pyndine-2-thiyl) denivative (X mmol ) 1n dichloromethane (4 X ml), cooled to
-78%C, was added slowly ethylalummum dichlonde (1 M solution 1n hexanes, Y ml, Y mmol) The cooling bath was then
removed and the reaction mixture allowed to warm to room temperature  Saturated sodum carbonate (5 ml) was then added,
and the reaction mxture was extracted with dichloromethane  After the usual work-up, the product was purified by column

chromatography
The following products were obtaned by this procedure

1-(Pyridine-2-thiyl) heptadecane (34), yield 89% from 8j, (X=029, Y=09, eluent. petroleum ether-ether,
3/1), mp 35-7°C (methanol), v, (Nujol) 1580, 1555, 1415, 1120 eml, 8y 842(1H, d, J=42Hz), 747(1H,
t, J=81Hz), 716 (1 H, d, J=8Hz), 696 (1H, dd, J=55et66Hz), 316(2H, t, J=73Hz), 16-18(2H, m),
11-16(28H, m), 0883 H, t, J=55Hz), (Found C, 7539, H, 1108, N, 341 Calc for CyyHggNS C, 7558,
H, 1124, N, 400 %)

2-(Pyridine-2-thiyl) octadecane (27), yicld 79% from 28, (X=052, Y=16, eluent petroleum ether ether,
3/1), colourless oil, v, (neat) 1580, 1555, 1410, 1120 em’l, Sy842(1H, d, J=45Hz), 745(1H, t, J=79
Hz), 715(1 H, d, J=8Hz), 694(1H, dd, J=5et73Hz), 390(1H, dd, J=67et 134 Hz), 15-18(2 H, m),
139(3H, d, J=62Hz), 12-1528H, m), 088(3H, t, J=59Hz), (Found C, 7598, H, 1130, N, 366
Calc for Cy3Hy NS C, 7596, H, 1136, N, 385 %)

2-[[2-[Octahydro-6-(phenylsulfonyl)-1-pentalenyl] ethyl] thio]-pyridine) (35), yield 73% from 31 14
(muxture of epimers), (X=062, Y=25, eluent. petroleum ether-ether, 3/1 to 1/1), colourless oul, Vmax (neat) 1570,
1545, 1440, 1410, 1290, 1140 cm'l, 8y 841(1H, d, J=41Hz), 78 (2H, d, ]=83 Hz), 74-76 4 H, m),
714(1H, d, J=8Hz), 698(1H, dd, J=5, ’'=63Hz), 31-325(1H, m), 29-31(2H, m), 2,53-2,7(1 H, m),
24-253(1H, m), 11-21 (11 H, m), d;3¢c 15931, 14942, 13872, 13590, 13350, 12915, 12859, 12214,
11927, 7109, 5098, 4634, 4396, 3378, 3223, 3202, 3171, 2851, 2793, m/z 387 (M%), 247, 246 (M* -
SOqPh), hrms, Found 387 1330 Calc 387 13267

4-(Pyridine-2-thiyl) eicos-1-ene (25). To a solution of 8) (245 mg, 0 5 mmol ) and trimethy! allylsilane (0 4
ml, 25 mmol ) in dichloromethane (2 ml), cooled at -78°C, dichloro ethylaluminum (1 M solution mn hexanes, 15 ml,
1 5 mmol ) was added dropwise The cooling bath was removed and the reaction mixture allowed to warm to room
temperature The reaction mixture was poured into a solution of saturated potassium carbonate (5 ml), and extracted with
dichloromethane Usual work-up followed by chromatography of the crude residue (eluent petroleum ether ether 3/1, vAv)

afforded 25 (193 mg, 99%) as a colourless o1l, v, (neat) 1640, 1580, 1555, 1415, 1125 cm’l, Sy 839(1H, 4,



7105
Decarboxylative radical addition to vinylsulphones

J=5Hz), 742(1H, t, J=8Hz), 7T14(1 H, d, J=8Hz), 687 (1 H, dd, J=49HzandJ'=73 Hz), 575-597 (1 H,
m), 506(2H, t, J=95Hz), 396(1H, m, J=65Hz), 246 (2H, t, J=65Hz), 15-17(2H, m), 1-15(28H,
m), 086 3 H, t, J=6 Hz), (Found C, 7731, H, 1103, N, 356 Calc for C;4Hy3NS C, 7705, H, 1112, N,
359 %)

Eicosa-1,3-diene (26) To a solution of alkene 25 (300 mg, 0 77mmol ) in toluene (3 ml), cooled at 0°C,
MCPBA (156 mg, 85% punty, 077 mmol ) was added porionwise  After 30 min , triphenyl phosphine (204 mg, 078
mmol) was added. The reaction mixture was then heated under reflux for 1 5 hr  Evaporation of the solvent under reduced
pressure, followed by column chromatography (eluent petroleum ether) afforded the compound 26 (156 mg, 73%) as a
colourless o1l, v, (neat) 1640, 1590, 1450, 990 cm'l, 5H 622645(1H, m), 595-615(1 H, m), 51-53 (1 H,
m), 4,9-5,15 (2H, m), 20-225(2H, m), 12-15(28 H, m), 088 3H, t, J=6 Hz), hrms, Found 278 2970
Calc 2782973

General Procedure for the Reaction of gem Phenylsulphonyl (Pvndine-2-tuv) Denvaives with Tnmeshylaluminum,

To a solution of gem phenylsulphonyl (pyndine-2-thiyl) derivative (X mmol ) in dichloromethane (4 X ml), cooled to
-78C, was added slowly tnmethylalummum (2 M solution i hexanes, Y m}, 2Y mmol) The cooling bath was then
removed and the reacuon mixture was allowed to warm to room temperature Saturated sodium carbonate (5 ml) was then
added, and the reaction muxture was extracted with dichloromethane After the usual work-up, the product was punfied by
column chromatography

The following products were obtamed by this procedure

2-(Pyridine-2-thiyl) octadecane (27), yield 94% from 8), (X=050, Y=075, cluent petroleum ether-ether,
3/1), colourless o1, 1dentical to the sample prepared by methylation-reduction of 8 (see above)

2-Methyl-2-(pyridine-2-thiyl) octadecane (29), yield 80% from 28, (X=050, Y=075, eluent petroleum
ether-ether, 9/1), colourless oif, v, (neat) 1580, 1555, 1415, 1125 cm'l, SH 85(1H, d, J=48Hz), 751(1H,
t, J=76Hz), 733(1H, d, J=77Hz), 707(1H, dd, J=49Hz, J'=T73Hz), 174 (2H, t, =58 Hz), 146 (6 H,
s), 13-15(28 H, m), 088 (3H, t, J=67 Hz), (Found C, 7620, H, 1126, N, 350 Calc for C)3H43NS C,
7633, H, 1148, N, 371 %)

2-[[2-[Octahydro-6-(phenylsulfonyl)-1-pentalenyl]-1-(methy!) ethyl] thio]l-pyridine (33), mixture
of two 1somers a and b (ratio 4 3), yield 79% from 31 (mxture of epxmers)“, (X=055, Y=18, cluent petroleum

etherether, 3/2), colourless oil, v;,,, (neat) 1570, 1545, 1435, 1405, 1295, 1280, 1135, 1115 em'], Sy 840(1H,
m), a79landb 784 (2H, d, Ja=74etJb=76Hz), 74-77(4H, m), 715(1 H, t, J=6 8 Hz), 69-705 (1 H, m),
374395(1H, m), a32534andb31-325(1H, m), 24-275(2H, m), al3andb 122(3 H, d, Ja=67and
Jb=67Hz), (Found C, 6558, H, 691, N, 334 Calc for CooHy7NO:5, C, 6579, H, 678, N, 349 %)
2-[[1-(Methyl)-2-[3,3,4-trimethyi-6-(phenylsulfonyl) bicyclo[2.2.1] hept-2-yl] ethyl] thio-
pyridine (32), mxture of two 1somers a and b (ratio 7 3), yield 89% from 30  (mixture of eplmers)l“, X=045, Y=
07, eluent petroleum ether-ether, 3/1), Crystalhsation from methanol m p 97-107°C (maxture 1somers a and b (rato 3 1),

Vmax (Nujol) 1570, 1545, 1410, 1300, 1275, 1140, 1120 eml, 81 840-843 (1H, m), a 792and b 779-7 87 (2H,
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adandbm, Ja=71Hz), 73-765(4H, m), 69-713 (2H, m), 36-38 (1H, m), 306 (1H, t, J=76 Hz), a 256 and
b232(1H, s), 19-215(1H, m), 11-185(9H, m)a131andb 116 (3H, d, Jb=66 Hz and Ja= 6 8 Hz), b 099 and
a 098 (3H, s), 083, 079 and 0 76 (6H, severals), (Found C, 6713, H, 711, N, 340 Calc for Cy3H3NO,S,
C, 6709, H, 727, N, 326 %)

General Procedure for the Reduction of gem-Phenylsulphonyl (Pynidine-2-thiyD Denvauves 8. 1nto Sulphones 22
with Sodium Tellunde,

A muxture of Tellurium powder (1 30 mg, 1 mmol ) and sodium borohydnde (152 mg, 4 mmol ) 1n ethanol (10 mil)
was heated to reflux under argon until disappearance of the tellunum The resulung solution was then cooled and 1ts pH
mereased to greater than 12 by additson of IN sodium hydroxide 1n ethanol (ca 15 ml) The gem-phenylsulphonyl (pynidine-2-
t.lj.lyl) denvative (0 5 mmol ) was then added and the mixture heated to reflux until all the startmg matenal was consumed (ca
3 hours) Usual work up and punfication by chromatography on silica gel provided the pure sulphide

The following products were obtamned by this procedure

1-Phenylsulphonyl heptadecane (22)). yeld 9% from 8j, v, (Chloroform) 1456, 1307, 1149, 840,
680 cm’l, 83 787 (2H, dd), 758 (3H, m), 35(2H, m), 166 (2H, m), 122 (28 H), 085 (3H, 1), m/z 380 (M*),
hmrs Cp3HygO,S Found 380275, Calc, 380274

1-Phenylsulphonyl-2-adamantyl ethane (22a). yield 96% from 8a, mp 84-5°C, v, (Chloroform) 1443,

1305, 1151, 680 cm™), 8y 790 (2H, dd), 747-773 (3H, m), 302-3 112H, m), 194 (3H, m), 130-178 (14 H,
m), mfz 304 (M*), hmrs CygHy0,S Found 304 1498, Calc, 304 1497

1-Phenylsulphonyl-3-methyl butane (22N25. yield 95% from 8f, v, (Chloroform) 1445, 1315, 1149,
735cm), 813792 2H, dd, J=2, I’=8 Hz), 748-776 (3H, m), 262-271(2H, m), 177-212 (14, m), 148-176 (2
H, m), 087 (6H, d), mz 212 (M*)

1-Phenylsulphonyl-2-cyclohexyl ethane (22b). yeld 94% from 8b, v, (Chloroform) 1448, 1309,
1149, 700 cm’l, 8793 (2H, d, J=8 Hz), 746-774 (3H, m), 3 10 (2H, m), 148-198 (TH, m), 140-103 (4 H,
m), 072-101 (2H, m), m/z 252 (M*), hmrs CgHgOyS M*-CgHy; Found 1690329, Calc, 169 0323

3,3-Dimethyl-1-phenylsulphonyl butane (22d)26. yield 96% from 8d, m p 58-60 °C , Vpax
(Chloroform) 1447, 1303, 1149, 720 cm’l, 857.93 (2H, d, J= 8 Hz), 748-775 (3H, m), 295-320 2H, m), 160
(2H, m), 087 9H, s), mfz 226 (M*)

4-Phenyl-1-phenylsulphonyl butane (22¢)!12.  yield 96% from 8¢, mp62-3 °C, vy, (Chioroform)
1448, 1309, 1149 cm’l, 8788 (2H, d, J=8 Hz), 749-760 (3H, m), 715-724 (3H, m), 709 (2H, d, J=8 Hz),
308 2H, t, J=8 Hz), 257 (2H, t, J=7 Hz), 170 (4H, m), m/z 274 (M*)

General Procedure for the Reduction of Vinylsulphones 23 nto Alkenes 24 with Sodiym Tellunde

A muxture of Tellurium powder (2 08 mg, 16 mmol ) and sodium borohydnde (243 mg, 64 mmol ) 1n ethanol (10
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ml) was heated to reflux under argon until disappearance of the tellunum The resulting solution was then cooled and its pH
adjusted to about 12 by addition of 1N sodium hydroxide m ethanol (ca 6 mI) The vinyl sulphone (0 8 mmol ) m THF (1
ml) was then added and the mixuwe heated to reflux untl all the starting matenial was consumed (ca 2 hours) Usual work-up
and punfication by chromatography on sthca gel provided the pure alkene

The following products were obtamed by this procedure

1-Heptadecene (24j)27, yield 94% from 23), colourless o1l, vy, (chloroform) 1635, 1466, 1378, 744, 668
em’l, S 582(1H, m), 495(2H, m), 2022 H, m), 1.26 (26 H, bs), 088 (3H, tHz), m/z 238 (M+)

4-Phenyl-1-butene (24e)27, yicld 75% from 23e, colourless oil, vy, (chioroform) 1518, 1427, 927, 775
eml, 81 708-734 (SH, m), 587 (1H, m), 507(2H, m), 2702 H, m), 2372 H, m)

1-Ethenyl adamantane (142)28, yield 82% from 23a, 8y 570 (1H, dd, J=11, J’= 18 Hz), 488 (2H, dd,
J=11, =18 Hz), 198 (3 H, bs), 181-184 (12 H, m)

3-Phenoxy-1-propene (24g)27; yield 66% from 23g, colourless oil, &gy 729 (2H, d), 677-705 (3H, m),
592-620 (1H, m), 533 (2H, m), 4 55 (2H, d)
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