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m Irraaktwn of O-acyl akmvames 1 of N-hydroxy- 2-thropyndone with vlslble 
light m the presence of phenyl vrnyl sulphone or vinyl mphenylphosphonuun bromuie leads to 
the corresponding aaiiuc@ 8 and9 which can undergo a wr& vanety ofjiuther transfonnanonr 

Over the last decade, there has been an explosrve growth m the use of radmal reacnons m organic 

synthesis1 Thrs IS due m a large measure to the tremendous syntheuc potenaal for creatmg new carbon 

carbon bonds through tical tiuons to unsaturated substrates as well as to the recent avatlabrhty of a 

sizeable and raptdly growmg body of kmeuc data allowmg, m many mstances. fine control of the 

regto- and stereo-chemtstry of such reactrons Moreover, the relatrve msensmvrty of tical processes 
to solvent effects and to steric factors (as far as the radrcal centm IS concerned) provides the chemtst 

wrth constderable predrctrve powers when applymg these kmenc data m the design of a synthetic 

strategy 

It 1s not surpnsmg therefore that a great variety of mter- and mtramoleculsr radrcal addmons, or a 
combmatron of both, have found therr way into the synthesis of highly complex targets The 
mtermolecular varrant, although usually more drfficult to accomplish than the nng forming 
mtramolecular process, offers the advantage of rncreasmg both the functronahty and the number of 

carbon atoms m the system As part of our ongoing exploratory study of the radical decarboxylauon of 

carboxyhc acids through then thtohydroxamate esters2, we have found that vmyl sulphones and vinyl 

phosphomum are excellent partners m mtermolecular radrcal additions Furthermore, the adducts m the 
case of the former, contammg a gemmal Qrhenylsulphonyl) pyndylsulphrde group, consntute a sprmg- 

board for hosts of selecuve transformauons Thrs work, which we now descnbe m detail, has been 

the subJect of two prellmtnary c~mmurUCatlonS~ 
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A few years ago, we reported that esters 1 derived from N-hydroxy-2-thiopyndone 2 and ahphaac 
or ahcyclrc carboxyhc acids 3 undergo, upon heaMg or, even better, upon rrrtiatton wrth vrsrble 

hght from a tungsten lamp, a radical chatn reaction leading to the correspondmg pyndyl sulphrdes 4, 

as shown m scheme 1 (path A)2a. Thrs represents the nuhcal decarboxylatmn process m us srmplest 

expressron It became lately apparent, however, that we had m hand a general method for 

generating carbon nuhcals under exceptionally mild cot&tons and that the basrc scheme can rn fact be 

eastly med by addmg various radical traps so as to capture the mtermeduue carbon nuhcal5 by 

other than the startmg ester Instead of sulphtde 4, one can therefore obtam hahdes, chalcogemdes, 

alcohols, etc , where the original acid function has been replaced by another group More 

uuportantly, it proved possible to rntercept the carbon radical with an olefln 6 achvated by one or more 

electron-wrthdrawmg groups such as ketones, esters, or mtnles (6, W= -COR, -CN), as outlined 

in pathway B m scheme l2 

* R-CO@ + 

S 
2 

Scheme 1 , 

; 8, W = SOsPh; Y = H 
; 9, W = Br’; Y = H 

; 10, W = SPh; Y = H 

6d , 11, W = SOPh; Y = H 

0 ; 12, W = S02Ph; Y= Me 
Ac04 

For such modtficauons to be viable from a preparauve standpoint, rt 1s necessary that the route 

leadmg to the desned adducts (1 e path B) prevarls over the basic background reaction gomg through 

path A In pracme, this is ensured by using an excess of the olefm. However, with some of the 
olefms which are known to polymense under radrcal condrtrons, such as methyl acrylate or 
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acrylommle, this expe&ent favours the formatron of telomers ansmg from further addmons of the 

second carbon rad~al7 onto the olefin A compose must therefore be found in order to mmumse all 

the unwanted compeMg pathways 

Clearly, an electrophdlc, non polymensable (under radial con&tlons) olefin would be Ideally 

sulted for our decarboxylanon system We had earlier found that mtmolefi& were excellent traps for 

nucleophlllc carbon centered radicals, but the sunplest monomers are prone to base-catalysed 

polymensanon and axe therefore difficult to handle Phenyl vinyl sulphone 6s and vmyl phosphomum 

bronude 6 b (Schwelzer’s reagent), on the other hand, are both mcely crystalline compounds, easy to 

manipulate, and, not least of all, commercially avadable Moreover, and tn contrast to methyl 

acrylate, we found that heatmg phenyl vmyl sulphone with AIBN did not lead to any noticeable 

telomensanon It 1s surpnsmg that, unhl the present work, these electrophdlc olefins have only been 

subjected to Mchael type nucleophhc addmons Then potential as partners ln radical addmons appears 

to have been neglected 

Table 1 Decarboxylauve radical ad&non onto olefiis 6a-e The same R group applies to the 

products 

Enuy Ester 1 Olefin 6 Equivalents Products (yield %) 

1 
2 
3 
4 

5 

6 
7 

! 
10 
11 

la, R= l-adamantyl- 
1 b, R= cyclohexyl- 
lc, R= Ph2CHCH2- 
Id, R= Me$- 
le, R= PhCH2CH2- 

If, R=Me$H- 
lg, R= F’hOC&- 
1 b , R= 1-methylcyclohexyl 
li, R= (PhCH@H- 

lj, R= (&(CH2)14- 
1 k , (steroid denvatwe) 

:; 
14 
15 
16 

la, R= l-adamantyl- 
la, R= l-adamantyl- 
la, R= l-adamantyl- 
1 b, R= cyclohexyl- 
lc, R= Ph2CHCH2- 

- 
6a 

:: 
6a 
6a 
6a 
6a 

:r 
6a 
6a 

5 

48 6 
5 
5 
29 

25 

8a (100) 

:: :7y 
8d (96) 
8e (82) 
8f (82) 

8g (84) 

54 

:: 

z5 
5 

8j (54) 
8k (70) 

lld (43) 
12a (27), 4a (50%) 
37a (88) 

Our hgh hopes for these systems turned out to be well founded Im&auon of a nuxture of 

adamantane carboxyhc ester la m the presence of an excess of phenyl vinyl sulphone 6a gave a 

quantltanve yield of the expected adduct 8a Other thlohydroxamate esters denved from a variety of 

pnmary. secondary and tertuuy carboxyhc acids underwent the decarboxylanve ad&non cleanly as 

shown by the results collected m Table 1 The excess olefm 1s destroyed by reaction ~nth a shght 

excess of hydrazme, but it 1s possible to recover a fau amount back by mere recrystalhsatlon from the 
crude reachon rmxture 
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The lllgh ekctmphmty of the vmyl sulphone IS cxucd for the success of the xeact~on. For the 
sake of compa~311, the less reactive phenyl vmyl sulph& 6c and phenyl vmyl sulphoxlde 6d were 
bnefly exanuned and found to behave qmte poorly The former gave hardly any of the expected 

adducts whereas the best yield WA the latter, even when usmg a ten-fold excess of the olefii was 

only 43% of compound lld (dewed from ester la, entry 12). In both cases fm of rearranged 

sulpkde 4 through path A was dommsnt Substztut~~ m the B-poslnon of the vinybc sulphone caused 

ama&edMmtheyleld, sswouldbeexpectedfromamplekrahneprece&ntnzga&ngother 

olefimc traps For example, m&a&on of ester la m the presence of excess of phenyl propenyl 

sulphone 6e only produced 27% of adduct 12a and 50% of unwanted sulphtde 4a (entry 13). 

R R*IKy 
Rx0 

MCPBA (2eq.) 18 

13 

H,O, I ND&O, 

I 
14 

Al 
15 

20 

Scheme 2 

R- 
19 

One of the attracave feanm?s of thus decarboxylatwe radical addmon to vmyhc s&&ones IS that it 

provides derivatives with a sulphone and sulphlde group m a geminal Qsposltion Both groups 

mfluence each o&r’s reactMy and, by explomng theu remarkably rich chem~st$, a great variety of 

useful transformations can be conceived The followmg examples (Scheme 2) wdl hopefully gwe a 

glnnpse of the wealth of possihbnes 

Ttig cornpoundsC as a typical adduct, oxidatum of the sulphide group with twoequ~valea~ts of 

peracld (MCF’BA) followed by exposunz of the in-ate hs(sulphone) 13 to hydrogen pemx& 

and sodmm carbonate m methanol-tetrahydmfut’~ gave, after ac~difzation, carboxylk acid 15 m 78% 
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overall yield Tins sequence m fact converts the startmg carboxyhc ac~I 3c mto its higher homologue 

15 m what may be viewed as a useful alternative to the well known Arndt-Etstert6 method Although 

we have not carned any further studies mto the mechanism and scope of this apparently novel 

transformation, we belleve that it could proceed through mtermedlate 14, ansmg from the 
hydroxylahon of the amon of 13 wth hydrogen peroxide 

Alkylanon of the sodnun salt of 8c, easdy generated with sodnun hydnde in DMF, Hrlth ethyl 

brormde afforded 16 m gocd yield (8 1%) HeaMg the latter with dilute hydrochhmc acid resulted in a 

clean conversion (95%) to the correspondmg ketone 17 The ease of the hydrolysis step 1s a dmzct 

consequence of the lab&sing effect the sulphlde group exerts upon the sulphone (vlde mfra) 

Both the sulphlde and the sulphone groups may be reducnvely removed by treatment with Raney 

Nickel Alkanes 18 (82%) and the higher homologue 19 (78%) were thus obtamed from 8c and 16 

respecnvely It 1s also possible to cleave off the sulphlde group selectively using nickel bonde as the 

reducing agent In thus manner 8c and 16 were converted mto sulphones 20 and 21 11183% and 72% 

yield respectively We later found that the same transformation could be accomplished quite 

convemently usmg sodmm tellunde as can be seen from the examples collected m Table 2 Sodturn 

tellunde 1s rea&ly prepared7 VI SICU by reducaon of tellunum powder with NaBH4 followed by 

addmon of ethanohc sodium hydroxtde unhl pH 12 An IS bubbled at the end of the reacaon to destroy 

excess reagent Elemental tellunum 1s thus preclpltated and recovered quantttahvely 

EtOH R 
* 

22 
Scheme 3 

Presumably, the strongly nucleophlllc tellunde amon reacts at the sulphtde sulphur with 

concomitant rupture of the carbon-sulphur bond (scheme 3) The negattve charge m the leavmg group 

1s of course statnhsed by the sulphone group Stium tellunde displays a Hrlde range of mechamstlc 

behavlour8, reachng m some mstances through electron transfer. This does not seem to be the case m 

this Instance since electron transfer to the sulphone moiety would have resulted In overall 
desulphonylauon 

Another, perhaps synthetically more mteresnng, transformauon mediated by sodium tellunde 

concerns desulphonylatlon of vmyhc sulphones 23g These are easily prepared by oxldlstng the 

sulphlde group in adducts 8 to the sulphoxide followed by thermolysls m toluene Exposure of the 
vrnyhc sulphones thus obtamed to sodtum tellunde m ethanol resulted m a smooth conversion to the 

correspondtng terminal alkenes 24 m generally high yields (Table 2) 
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Table 2 Reaction of s&urn telluIlde with gem (Pyndme-2-thlyl)- Phenylsulphones 8 and vmyl 
sulphones 23 

Entry Adduct Sulphone 22 Vinyl sulphone 23 Alkene24 
(Yield %) (Yield %) Weld %) 

1 8a, R= l-adamantyl- 22a (96) 23a (88) 24~ (82) 
2 8b, R= cyclohexyl- 22b (94) 
3 8c, R= Ph2CHCH,- 

iid (96) 
iic (78) 

- 

-- 
4 8d. R=Me$- 
5 8e, R= PhCH2CH2- 22e (96) iie (85) Ge (75) 
6 8f, R= Me$H- 22f (94) 
7 8g, R= PhOCI-$- iig (81) 24g (66) 
8 8j. R= CH,(CH,),,- 22j (95) 23j (80) 24j (94) 

(bynmr) 

From a mechamsnc standpomt, the exceptional nucleoph&clty of the telhmde amon can agam be 
invoked to account for the reduchve desulphonylatlon As outlmed 111 scheme 4, Michael addmon 

followed by nucleoptic Qsplacement of the sulphone gwes an epttellunde which collapses mto olefins 

and elemental tellurium. Such an extrusion of telhmum from epitellundes has prevtously been postulated 

by Chve and Menchen lo 

8 N’ 

3 
I 

\ 

1. MCPBA (leq.) 
- RdSO,ph 

NazTe I EtOH 
b Rd 

2. Toluene, reflux 23 
24 

-TeNa 

1 I 

- Te 

-0” 

R 

‘f‘ 
SOzPh 

- PhSOz Na 

R 

Scheme 4 

In another senes of expernnents, we have succeeded m replacmg selectively the sulphone moiety 

with vanous groups through a Lewis acid catalysed nucleoph&c hsplacement As m the acid catalysed 

hydrolysis of 16 to the correspondmg ketone 17 descrtbed above, such a transformahon 1s made possible 
by the presence of the pyndme sulphlde group which stabhscs the incipient carbocanon RsUlMg from 
complexatlon with the Legs acid Observations of tlus nature on related systems, especially by the 

group of Trostl l, may be construed as precedent 
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After some. expenmentanon, we found that ethylahnnmum &chlonde (EitAlC12) mduced the reactlon 

of 8j with ally1 mmethyls~lane12 to gve homoallyhc sulphlde 25 m excellent yield (97%) Other 

common Leuns acids such as TlC14 or BF3 were much less effictent Moreover, startmg the reacnon at 

low temperature was crucial for good and reproducible yields Oxidation with m-chloroperbenzolc acid of 
the homo-allyllc sulphlde thus obtamed followed by sulphoxlde thermolysls gave termmal dlene 26 m 

73% overall yield 

Sj, R = -SO,Pb, R’ = H 

25, R = -CH+XI=CHI, R’= H 

21, R = Me, R’= H 

28, R = -S&Ph, R’ = Me 

29, R = R’= Me 

34, R = Rk H 

R 

30, R = -S&Ph 

32, R = Me 

31, R = -SO,Ph 

33, R = Me 

35, R = H 

It 1s qmte possible that an ally1 alummum complex13 1s mvolved rather than a simple Lewis acid 

complexahon followed by nucleophdlc &splacement by the ally1 tnmethylsllane In&canon that this could 

mdeed be the case 1s promded by the observation that mmethyl alurmmum reacts ~th 8j to gve sulphlde 

27 m 94% yreld An mterestmg example 1s promded by compound 28, made m almost quanntanve yield 

by alkylanon with methyl l&de of the amon denved from 8j, and which ts converted mto dnnethylated 
sulphlde 29 (80%) upon treatment with tnmethyl alummum Thus sequence leadmg to an isopropyl (or 

lsopropenyl if the sulphlde IS ehmmated via the sulphoxlde) group IS relevant to the terpene field where 

such subunits are frequently encountered_ Moreover, dus transformation 1s highly selechve as Illustrated 

by the transformanon of compounds 30 and 3 1 l4 mto methylated denvatwes 32 and 33 m 88 and 80 % 

yield respectively Only the sulphone gemmal to the pyndyl sulphlde 1s substituted Hrlth a methyl group 

To our mmal surprise. exposure of adduct 8j to ethylalummum dlchlonde. m the absence of ally1 

tnmethylsdane, resulted m the almost quanhtanve formanon of sulphlde 34 where the sulphone group has 

been replaced Hnth a hydrogen To our knowledge, only m very rare mstances has ethylalummum 

dlchlonde been exphcltly reported to act as a reducmg agent, causmg, for example, the reducuve opemng 

of certam lactones15 The source of hydnde IS one of the Rhydrogens of the ethyl group, with 

concormtant departure of ethylene This reaction 1s clearly related to the Meerwem-Pondorff-Verley 

reducnon and to hydnde transfers encountered Hrlth some organometalhc reagents In the same way, 28 

and 31 were desulphonylated mto sulphldes 27 (79%) and 35 (73%) mspectwely The clean obtenhon 

of the latter agam underscores the selectlvlty of the process 

The various transformations described m tis exploratory study demonstrate the tremendous synthehc 
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potenhal of the decarboxylanve tical tinon to vmyl snlphones The nch chermsay emwed m the 
resultmg adducts emerges beauafully as a consequence of the interplay between the sulphlde and the 

sulphone groups 

Br‘ + 
PPh, 

OH’ w * 
hv (visible) (_Ph3P=O) R-S 

1 S 9 31 

Scheme 5 

In a bnef complementary study of electroph~c, non polymertsable (under radical con&ttons) olefiis, 
we examined the behavlour of vmylphosphomum bmnude 6b as a tical trap m the decarboxylahon 

system We were gratdied to find that capture of the transient carbon radicals was quite efficient (Table 1, 
enmes 14-16) Due to their lomc nature, the pnmary adducts 9a-c were converted, for lsolatlon 

purposes, into sulphldes 37a-c by treatment ~rlth sodmm hydroxide (scheme 5) The overall process 

leads therefore to the homologous sulphldes (as compared to sulphtdes 4 resulting from simple 

decarboxylative rearrangement) sumlar to those prepared above by reductive desulphonylanon using 

EtAlCl2 In terms of synthetrc utdity, it 1s surely better to use adducts 9a-c for what they are, namely 

Wittig reagents In view of the rmld condmons and generahty of the decarboxylatlon process, this 

approach should pmwde a wade variety of such Wlmg reagents which are relattvely maccesslble by other 

means 
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All reacnons were performed under mert atmosphere (rntrogc~~ or argon) Melung points were determined with a Kizifler 

or a Recher& hot stage apparatus lH and 13C n m r spectra are for deotezmchloroform solutmns with tecramethylsdane as 

mtemal standard (S ppm) Gpbcal rotattons are for chloroform solutions 1.R spectra are of NUJOI mulls unless otheawlse 

stated Mass spectra (electron unpact) were recorded on MS 50 or VG ZAE4 spectrometers MATREX 60 (35~7Op.m) s&a gel 

was used for column chromatography Solvents and reagents were punf& accordmg to standani labnratory techmques 

2-(l-Adamantyl)-l-phenylsolphonyl-l-(pyrid~ne-2-th~yl) ethane (Sa). Ester la was pnzpaxd acco&ng 

to refe.rerx.e4 A soluuon of ester la (580 mg, 2 mmol ) and phenyl vmylsulphone 6a (168 g, 10 mmol ) m a mixture of 

benzene (8 ml) and drchloromethane (8 ml) was madmted for 10 mm (500 W, tungsten lamp) at 2@25T under a mtrogen 

atmosphere The solvent was then evaporakd under reduced pressum The resuiue was d1~~1ve.d m tetrahydrofuran (16 ml) 

The soluuon was cooled to OT and hydrazmmm hydroxuk (15 g) was zulded. The n%cbon nuxture was allowed to warm to 
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roantcallpaature Aftcr1omm thesolventwasev~rmdareducedpnssure. almmatogmphyoftbecrudensLdue 

(&cV etlu~ 9/l. v/v) affo&d 8a (830 mg) m quanutatwe yield, m.p 123-5’XZ (ether). vmax (Nu~ol) 1145. 

1300 cm-l, m/a 272 (I@ -PhSoz). 8H 8 4-8 7 (2H. m). 8 O-8.3 (2H. m), 7 4-7 8 (4H, m). 7 O-7 3 (2H. m). 6 0 

(IH. dd, J= 10 2 HZ), 14-2 5 (17H. m). (Found C, 66 83. H, 6 58, N. 3 50 Calc for C23H27NCk$2. C, 66 79, 

H, 658, N. 339%) 

4,4-D~phenyl-l-pheoyIsulphoayl-l-(pyr~d~ne-2-t~~y~) butane (SC). To a solution of B,fi- 

&phcnylpop~onu: acul(452 mg, 2 mmol ) m dry benzene (8 ml) oxalyi cbkmde (15 g) and a trace of DMF were added 

After 18 hr. excess of oxalyl cbloruk and solvent were rcmovcd by evaporatmn under reduced pressure The rcsultmg acd 

chlonde was &ssolved m dry benzene (6 ml) m a flask protected from the bght by an ahunnmun folL After ccohng to OT. 

N-hydroxypyndme-2-hone (280 mg. 2 mmol ) was added A muture of pyndme (400 mg. 5 mmol ) and benzene (2 ml) 

was then slowly added. The ice-bath was removed and the stnrmg was contmued for 30 mm The reactma nuxture was 

fdtered Phenyl wnylsulphone 6n (1915 g, 10 2 mmol ) and khloromethane (3-5 ml) were added to the filtrate. The 

ura&auon was carncd out for 30 mm (500 W, tungsten lamp) al 20-2X andw mtrogen abnosphm After removal of the 

solvent. THF (15 ml) and hydraxmmm hydmxlde (16 g) were added and the rea&on m&are was M for 15 mm 

Evaporation under reduced pressum followed by column chmmatography (eluent &chlwomethane) affo&d the compmmd SC 

(676 mg, 74%). m p 98-1OlqC (ether-pentane), v_ (neat) 1145, 1305 cm-l, m/z 318 (M+ -F‘hSO2), sH 8 3-8 5 

(IH, m), 79-8 1 (2H, m), 6 8-78 (16H. m). 5 95 (lH, m). 4 1 (IH, I, J= 8 Hz), 18-2 7 (4H. m). (Found C, 

7063, H, 5 54, N, 3 29 Calc for C27H25NC+S2 C, 70 56, H, 548, N, 3 05 40) 

The followmg adducts were obtamcd by the same pocedure 

2-Cyclobexyi-l-phenyIsulphonyl-l-(pyr~dine-2-t~~y~) ethane (Sb). yield 89% from lb, m p 76-8°C 

(ether-pcntane)). v_ (neat) 1145, 1305 cm-l, m/z 361. 6H 84-86 (IH. m), 8 l-8 3 (2H. m). 7 4-7 8 (4H, m), 

7 O-7 3 (2H. m). 605 (IH, dd, J=12 Hz). 24-07 (13H, m), (Found C, 6306, H, 647, N, 3 87 Calcfor 

C19H23qS2 C, 63 13, H, 6 41, N, 3 87 %) 

3,3-D~methyl-l-phenyIsulphonyl-l-(pyr~d~ne-2-t~~yl) butane (Sd), yield 96% from Id. m.p 85-7T, 

vmax (chloroform) 1149, 1309 cm-l, m/z 335, sH 8 21 (lH, d, J= 7 Hz), 7 87 (2H, dd, J= 2, J’= 7 Hz). 7 27-7 35 

(5H, m), 6 91 (IH, dd, J= 2. J’= 7 Hz), 5 80 (IH, d, J= 9 6 Hz), 2 35 (lH, d). 1 81 (1H. dd). 099 (9H, s) 

4-Phenyl-1-pbenylsulphonyl-1-(pyridlne-2-thiyl) butane (8e)16, yield 82% from le. vmax 

(chloroform) 1145, 1308 cm-l, m/z 383, 6H 8 18 (lH, dd), 7 85 (2H, d), 7 O-7 7 (9H. m). 6 8-7 0 (2H, m), 5 75 

(IH, dd), 2 55 (3H, m), 195 (3H, m) 

3-Methyl-1-phenylsulphonyl-l-(pyrldlne-2-thlyl) butane (Sf), yield 82% from lf, m p97-8°C. vmax 

(chloroform) 1149, 1309 cm-‘, m/z 321, 6H 8 20 (IH, d), 7 91 (2H, d), 7 22-7 50 (4H, m), 6 80-7 02 (2H, m), 

5 82 (IH, d), 173-2 20 (3H, m), 093 (3H, d). 095 (3H. d) 
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3-Phenoxy-1-pbenylsulpkonyl-1-(pyridine-Lthiyl) propane (8g). )neld 95% from lg. m p 83-4T, 

vmax (chloroform) 1147. 1306 cm-l, m/z 385, 6H 8 14 (lH, d), 7 91 OH, d), 7 30 (6H. m). 685 (5H, m). 603 

(2H. dd, J= 4. J’= 11 Hz), 4.24 (2H, m). 292 (1H. m), 228 (lH, m) 

2-(l-MethyicyclohexyI)-l-phenylsulphonyl-l-(pyr~dine-2-th~yl) ethane (8h), yield 87% from lh, 

m p 66-8r (ether-pentane), vmax (neat) 1150, 1305 cm-l, m/z 234 (M+ -PhSOz), 6H 8 4-8 6 (lH, m), 8 1-8 3 (2H. 

m), 74-78 (4H, m), 70-73 (2H, m), 6O(lH, dd, J=lOHz), 250(1H, dd, J= 16 Hz), 185 (lH, dd, J= 16Hz). 

07-2O(lOH, m), lO(3H. s), (Found C, 6401. H, 678. N, 3 85 Calc forC#25N02S2 C, 6397. H, 671. 

N, 3 73 46) 

3,3-D~benzyl-l-phenyIsulphonyl-l-(pyr~d~ne-2-thiyl) propane (81), yield 57% from 11. m p 108- 

11OT (ether-pexuane), v_ (neat) 1145, 1305 cm-l, m/z 332 (M+-PhSO2), 8H84-86(1H, m), 80-82 (2H, m), 

7 O-7 9 (16H, m), 6 10 (lH, m), 20-3 2 (lH, m), (Pound C. 70 75, H, 5 84, N, 3 80 Calc for C28H27N02S2 

C, 7100. H. 575, N, 2%%) 

1-Phenylsulphonyl-1-(pyrldlne-2-thiyl) heptsdecane (8~). yield 54% from 11. m p 79-8OT. v_ 

(chloroform) 1149, 1310 cm-l. m/z 348 (M+ -PhSO2)). 6H 8 20 (lH, d), 7 85 (2H, m), 7 2-7 5 (4H. m), 8 6-7 0 

(2H. m), 5 70 (1H. dd), 2 2-2 5 (lH, m). 14-2 0 (3H. m). 126 (26H. m), 0 88 (3H, t) 

3a-Acetoxy-2S-phenylsulphonyl-25-(pyridine-2-th~yl)-ll-oxo, 27.nor-S/3-cholestane (8k). y=ld 

70% from lk, m p70-8OT! (crude& [aID + 55’(c= 1, CHC13). vmax (Nu~ol) 1730, 1700. 1305, 1145 cm-l, m/z 

524 (M+ -PhSOs, 6H 8 4-8 6 (lH, m), 8 1-8 3 (2H, m), 7 4-7 8 (4H, m), 7 O-7 3 (2H, m), 5 75-6 05 (1H. m). 4 8 

(lH, bs), 2 10 (3H, s), 1 20 (3H, s), 06 (3H, s), (Found C, 68 41, H, 7 72, N, 9 43 Calc for C38H51N05S2 

C, 68 54, H, 772, N, 963 %) 

Truns 2-(adamant-1-yl)-1-phenylsulphonyl ethene (23a) MCPBA (110 mg, 85%. 0 53 mmol ) was added 

portlonwlse to an ~ce-cooled soltion of 2-(ladam~~l)-1-phenylsulphonyl-l-~~~2-~~yl) ethane 8a (200 mg, 0 48 

mmol.) m d~chloromethane (8 ml) At the end of the &Bon the coolmg bath was removed and the reaction mlxtare sturcd 

for 4 hr at 2OT The reaction rmxture was then poured mto a saluratfA solution of aqueous sodnun hydrogenocarbonate and 

extracted hv~ce with dnA&omethane The combmed orgamc layers were dned (MgSO4) and umcentmted Aqueous IN 

hydrochkmc acid (5 ml) was ad&d to the resalue and the reactmn nuxtum was heated at 1WT for 15 hr Usual work-up 

followed by whunn chromatography (eluent khlcsomethane) affcedcd compound 23a (129 mg, 88%), m p 141-3T 

(ether-pentane), vmax (NuJo~) 1145. 1300 cm-l, m/z 302 @I+ ), 6H 8 O-8 3 (2H, m), 7 7-7 9 (3H, m), 7 1 (lH, d, 

J= 16 Hz), 63 (lH, d, J= 16 Hz), 15-2 3 (15H, m). (Pound C, 7136, H. 7 33. S, 1070 CalcforCl8H2202S 

C, 7149, H, 7 33, S, 10 60 %) 

The followmg products were obtamed by thus procedure 

Trans 4,4-Diphenyl-1-phenylsulphonyl but-1-ene (23c), yield 78% from 8c, m p lOl-3T (ether). v_ 

(NuJo~) 1142, 1305 cm-l, m/z 348 (M+ ), 6H 8 O-6 8 (16H, m). 6 4 (IH. d, J=16 Hz), 4 25 (IH, t, J= 8 Hz), 3 1 
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(2H, t, J= 8 Hz), (Found C, 75 92. H. 5 71. S, 928 Calc for C22H2002S C. 75 83. H. 5 79, S, 9 20 96) 

I-Pbenyl I-phenylsulpbonyl but-l-ene (23e)17, yield 85% from Se, vmax (Chloroform) 1629. 1493, 

1316, 1149cm-l, SH791 (2H. d), 778 (2H. dd. J=2, J’=7Hz), 753 (3H, m). 781-727(5H. m), 695 (lH, dd, 

J= 7, J’= 14 Hz), 6 27 (lH,d, J= 14 Hz), 2 76 (2H, t. I= 7 Hz), 2 51 2H, m), m/z 272 (M+ ). 131 (M+-PhS02) 

3-Phenoxy 1-phenylsulphonyl prop-1-ene (23g)18, yield 81% from 8g, m p97-8°C. vmax (Chloroform) 

1640. 1599, 1563, 1497, 1320, 1149cm-l, 6H 7 91 (2H, d), 7 41-7 68 (3H, m), 6 65-7 34 (7H, m), 4 70 (2H, dd, 

J= 2, J’= 6 Hz), m/z 274 (M+ ) 

l,l-Diphenyl butane (18). Excess of Raney-nrkel (suspension m water) was added to a solution of 8c (99 mg, 

0 22 mm01 ) m ethanol (4 ml) contammg one drop of water The reachon mixture was refluxed for 24 hr The catalyst was 

then removed by filtration and the filtrate evaporated to dryness Ihe tale compound 18 was obtamed m 82% yield after 

column chromatography (eluent dlchloromethane-pentane 1 1). b p 12O”c/3 mm Hg (Lit l9 b p. 116-7r/2 mm Hg), 

m/z 210 (M+ ), 6H 7 5 (lOH, s), 4 05 (lH, t, J=8 Hz), 19-2 3 (2H, m). 0 7-l 7 (5H, m) 

4,4-Dlphenyl-butanoic Acid (15). MCPBA (250 mg. 85%. 126 mmol) was added portlonwlse to an se- 

cooled solution of SC (222 mg, 0 48 mmol ) m mchlommethane (6 ml) At the end of the addmon the coolmg bath was 

removed and the rcactmn muture stured for 5 h at 20°C The reacuon mlxturc. was then poured mto a saturated sohmon of 

aqueous sodmm hydrogenocarbonate and extracted with ~chloromethaneQ X 20 ml) The combined orgamc layers were 

dned (MgSO4) and concentrated To the resulMg bulphone residue. dissolved m a MeOH, THF, water mixture (1 ml, 

6 4 1 v/v), potassmm carbonate (11 g) and a few ml of 30% H202 were successvely added The reachon mixture was heated 

at 609: for 3 hr , durmg that tune MeOH and 30% H20, were further added unhl the tiulphone was consumed totally 

Extracuon with ether and usual work-up followed by column chromatography (eluent dichlorometbane-ether. 9 1, v/v) 

affordedthecompound 15 (91 mg, 78%). m p 104-6oC (ether-pentane, ht20 m p 104C) 

6,6-Diphenyl-3-pbenyIsulphonyl-3-(pyr~dine-2-th~yl) hexane (16). To a soluuon of 8c (lg. 2 18 

mmol ) m dry DMF (4 ml) cooled at 097, sodmm hydnde (230 mg, 55%. 5 27 mmol ) was added The reacuon mu;ture 

was sturcd for 10 mm and ethylbromuie (lg. 9 mmol ) was added After 5 5 hr. the reactton was quenched by ad&bon of 

water Extraction wah ether and usual work-up gave a residue which was purdied by column chromatography (eluent 

dlchlommethane) affordmg the mJe compound 16 (864 mg, 89%). vmax (Nu~ol) 1140, 1300 cm-l, m/z 346 (M+ - 

PhS02). 6H 8 5-8 7 (lH, m), 8 O-8 3 (2H, m), 7 l-8 0 (16H, m), 3 9 (lH, t, J= 7 Hz), 1 8-2 8 (6H, m),l 1 (3H, t, 

J= 7 Hz) This compound was used without further punfzauon 

6,6-Dlphenyl-3-phenylsulphonyl hexane (21). Excess of Raney-mckel(4g. suspension m water) was added 

to a soluuon of 16 (192 mg, 0 39 mmol ) m ethanol (10 ml) contaming two drops of water The reacoon mixture was 

refluxed for 18 hr The catalyst was then removed by filtratton and the filtrate. poured mto water, extracted with ether The 

usual work-up afforded the Utle compound 2 1 m 82% yteld after column chromatography (eluent dlchloromethsne-pentane 

1 1), m p 88-W. vmax (Nu~ol) 1300, 1145 cm-l, m/z 378 (M+ ). SH 8 7-7 6 (SH, m). 7 4 (1OH. s), 3 90 (lH, 

t, J= 8 Hz), 2 70 3 20 (1H. m). 15-2 5 (6H, m). 195 (3H, t, J= 7 Hz), (Found C, 76 14. H, 692. S, 8 57 

7101 



D H R. hRTONetu1 

Calc fWGH26%S C, 76 15. H. 6 92. S. 8 67%) 

6,Q-Dipbeayl-3-hcxaaoec (17). Canpound 16 (200 mg, 0 41 mmol) was renuxed for 5 br m a muctum of 

36% hydmcblonc acid (2 5 ml), water (2 ml), and me&no1 (7 ml) After further 12 hr at 6@T. the reaction mixture was 

woked-up as usually Cohunn chmnatograph y (eluent &chiaromethane) afforded 17 III 95% yield. m p 66-68T (pentane- 

ether. (bL21 m p 6&69T). vmax (Nu~ol) 1700 cm-l, m/z 252 (M+ ). 6H 7 55 (1OH. s), 4 05 (lH, m), 2 2-2 7 

(6H, m), 105(3H, t, J=7 Hz) 

Ll-Dipbenyl hexaae (19). ExcessofRaney-mckeJ (suspensmom water)wasad&dtoasoluttonof 16 (200 mg, 

0 41 mmol) m ethanol (10 ml) contammg two drops of water. The reactmn mixture was retluxed for 48 hr and monItored 

by T L C Aver ~anpletmn the catalyst was removed by Wat~a~ and the filtrate, poured mto water, extracted with ether 

Theusualwork-upafEndedthetrdec.ompound19 m78%yl&afWcolumnc hmmaqmphy (elm& &chloromethane), 

b p 15OT/ 4 mm Hg, (LIP. 22, b P 162-6Q 12 mm Hg), m/z 238 (M+ ). 6H 7 5 (10H. s), 4 0 (1H. 1, J= 8 HZ), 

19-2 4 (2H, m). 16-l 0 (6H, m), 0 9 (3H, m) 

4,4-Dnphenyl-1-phenglsulpboayl butane (20). A soluuon of NaBIQ (2g. 40 mmol) III water (20 ml) was 

added to a mutmc of compound 16 (205 mg. 0 45 mmol ), bone cord (10 g). and mckel chloride (hexahydmte. 4 8g, 20 

mm01 ).lhe reachcm mature was tied for 21 hr The crude reactton mature was fdaated and the filtrate. poured Into 

water, extmcted with ether The usual work-up a&nied the htie compound 20 (129 mg,83%) after column chromatography, 

m p 79-8OT. vmax (NUJOl) 1305, 1150 cm-l, m/z 350 (M+ ). 6H 8 3-8 0 (2H. m), 8 O-7 7 (3H. m). 7 5 (lOH, 

s), 3 95 (1H. f J= 8 Hz), 3 20 (2H. t, J= 8 Hz), 15-24 (4H. m). (Found C, 74 78. H, 6 80. S. 8 51 Calc for 

C22H2202S C, 75 40. H, 6 33. S. 9 15%) 

Adamantyl Pyrldyl Sulphlde (4s) and 2-(Adamant-l-yl)-l-pheoylsulph~nyl-l-(pyr~dine-2-th~yl) 

ethane (lid). 

Ester la (145mg, 0 5 mmol ) and vmyl phenyl sulphoxuie 6d (760 mg, 5 mmol ) were &ssolved m a mutture of 

d~~hlorom&ane (3 ml) and buupne (3 ml) and umdmted for 40 mm at 15-2OpC The solvent was removed by evaporation 

undernXluced~~andthemsduepurdiibychromatography(eluent U) to give 4a (30 mg, 25%), m p 

80-2°C (pentane)* ht.23 m p 78-8OT, m/z 245 (M+ ). 6~ 8 7-8 9 (1H. m), 7 1-7 9 (3H. m,). 1 5-2 3 (15H, m). 

and lld (85 mg,43%, nuxture of dm.~~~ers). vmax (Nu~ol) 1580, 1555 cm-l, mfz 272 (M+ -PhSO). 6H 8 5-8 8 

(1H. m). 70-8 l(8I-I. m). 57 (1H. dd, J= lOHz), 53(1H, dd, J=922), lo-23(17H, m) 

Ester la and vmyl phenyl sulph~de 6c under the same cond~ttons as above (6 eq , 15-2OT. W~KIII durmg 60 mm ) 

gave4aaathemaprpmduct(70%) 

2-(Adamant-l-yl)-1-phenylsalphonyl-1-@I) propane (l&) 

Ropenyl phea~ylsu@ooe Qe was &tamed by oxxiawn of the camspondlag sulplude w~tb hydrogen peroxxle m AcOH 

(61%). m p 556lC (as + @‘aas), k 24 m p 67-8T (Irans only), vmax (Nu~ol) 1140. 1300 cm-l, m/z 182 (M+ ). 

6~8 l-78(2H, m). 78-75(3H, m), 6.2-74(2H. m). 22(3H. d, J=6Hz, as). 195 (3H, dd. J=6Hz, trans) 

Esterlaandpropwylphenylsutphone6e, uadtxthesamecondmonsasmtlxpqwauonof8a, gave4a@%)aod 
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12a (27%), m 162~5T (dwAloro nWhawelher). vmax p (NuJol) 1145, 1303 cm-l, m/z 286 (IL%+ -PhSO2), 6H 8 4- 

8 2 (lH, m), 8 1-7 8 (2H, m). 7 3-7 7 (4H. m), 6 8-7 1 (2H, m). 6 2 (1H. s),245 (1H. q, J= 7 Hz), 14-2 3 (15H, 

m). 125 (3H, d, J= 7 Hz). (Found C, 67 17. H. 6 80. N. 3 38 Calc for Q4H29N02S2 C, 67 41, H, 6 84, N, 

328%) 

4,4-Dipbenylbutyl Lpyrldyl sulphtde (37~) To a solutton of fi$-&phenylpro~omc acid (452 mg, 2 

mmol ) m dry benzene (8 ml), oxalyl chk&e (17 g) and a hate of DMF were added. After 18 hr , excess of oxaiyl chlortde 

and solvent were removed by evaporatton under reduced pressure The resultmg acid chlortde was dtssolved In dry 

dlchloromethane (6 ml) m a flask protected from the bght by an ahtmmum fotl After coolrng to K. N-hydroxypyndme-2- 

duone (280 mg, 2 mmol ) ~89 added. A muture of pyndme (400 mg. 5 mmol ) and dtchloromethane (2 ml) was then 

slowly added. The XX-bath was removed and the shmng was conhnued for 30 mm Trtphenyl vmylphosphonmm bromtde 

6b (3 7 g. 10 mm01 ) and dtchloromethane were added to the filtrate untd It became hcenogeneous The madn@m was camed 

out for 20 mm (500 w, tungsten lamp) at lo-WC After removal of the solvent, methanol (50 ml) and dduted sodnnn 

hydroxtde (2 9 g m 10 ml of water) were added and the reaction muture was stured for 4 hr at 3X The reachon murture was 

poured mto water and extracted wtth e&r Usual work-up followed by column chromatography (eluent &chlorometJmne) 

afforded thecompound 37c (524 mg, 82%), m p 57 9r (ether-pentat@. v_ (neat) 3050, 3035. 1595, 1580, 1555 

cm -l, m/z 319 (M+). 6H865 (lH, m). 70-78(3H, m), 75O(lOH, s). 40(1H, t. J=SHx), 325(2H, t, J=7 

Hz). 2 O-2 5 (2H, m), 1 5-2 0 (2H, m). (Found C. 79 23, H, 667. N, 4 37 Calc for C21H2lNS C, 78 95, H. 

663, N, 438%) 

The followmg adducts were obtamed by the same procedure fnnn the cmndmg aclds 

2-Cyclohexylethyl 2-pyrldyl sulphide (37b), yteld 71%. b p 160-5cC/ 0 5 mm Hg (Kugelrohr), vmax 

(neat) 1580. 1555 cm-l, m/z 221. 6H 8 55-8 75 (1H. m) 7 O-7 8 (3H, m). 3 2 (2H, t, J=7 5 Hz), 0 8-2 2 (13H, m). 

(Found C, 7071, H, 873, N, 632 CalcforC13H19NS C, 7054, H, 865, N, 633 %) 

2-(Adamant-lyl) ethyl I-pyrtdyl sulphtde (37a). yteld 88%. b p 160-5qC/ 0 5 mm Hg Qugelrohr), vmax 

(neat) 1580, 1555 cm -l, m/z 273, 6H 8 65-8 85 (lH, m) 7 l-7 9 (3H, m), 3 O-3 4 (2H, m). 13-2 3 (17H, m). 

(Found C, 7491, H, 856, N, 521 CalcforC17H23NS C, 7467, H, 848. N, 5 12%) 

2-Phenylsulphonyl-2-(pyridine-2.thiyl) octadecane (28). To a solution of 8J (lg. 205 mmol) m dry 

DMF (8 ml) cooled at 0°C. sodmm hydnde (0 2 g, 60%. 5 mm01 ) was added The reactton mixture was stn-red for 30 mm 

and methyhdde (0 56 ml, 9 mmol ) was added.The reacuon muture was allowed to warm to 2Or After 4 hr. the reacuon 

was quenched by addumn of water Extmchon wuh ether and usual work-up gave a restdue which was punfied by column 

chromatography (eluenr petroleum etherether. l/l, v/v) affordmg tbe hde compound 28 (10 g mg, 97%). v_ (neat) 

1560, 1550, 1455, 1440, 1410, 1300, 1140cm-1, 6H849(1H, m), 799(2H, d, J= 87 Hz), 782(1H, d, J=7 8 

Hz), 7 5-7 75 (4H, m), 7 l-7 3 (2H. m), 19-2 1 (2H. m), 157 (3H, s), 1-15-l 4 (28H, m), 0 88 (3H, t, J= 5 9 

H@ 
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To a solution of gem phcnylsulphonyl (pyndme-2-th~yl) dcrwauve (X mmol ) m &Nxomethane (4 X ml), cooled to 

-789c. was added slowly ethylalummum dlchlonde (1 M soluuon m hexanes, Y ml, Y mm01 ) The coohng bath was then 

removed and the reachon nuxnue allowed to warm to room tempemture Saturated sodmm m (5 ml) was then added, 

and Ihe reaction muture was extracted ~th tihlorancthane ARU the usual work-up, the pmduct was pm&d by column 

ChromaWWhY 

The followmg products were obtamed by dus pmcedure 

1-(Pyridlne-2-thiyl) heptadecane (34). y&l 89% from 8j. (X= 0 29, Y= 0 9, eluent. petroleum etherether, 

3/l), m p 35-79c (methanol), vmax (bh~ol) 1580, 1555, 1415. 112O~rn-~, SH842(1H, d, J=42Hz), 747(1H, 

t, J=SlHx), 716(1H, d, J=8Hx), 6%(1H, dd, J=55et66Hz), 316(2H, f J=73Hx), 16-18(2H, m), 

1 l-l 6 (28 H, m). 0 88 (3 H, t, J= 5 5 Hz), (Found C, 75 39, H, 1108, N, 3 41 Calc for cLzH3,$qS C, 75 58, 

H, 1124, N, 400%) 

2-(Pyridlne-2-thiyl) octadecane (27), yield 79% from 28. (X= 0 52, Y= 16, CluCnt petr&m ChCr ChCr, 

3/l), colourless 011, vmax (neat) 1580. 1555, 1410, 1120 cm-l, gH842(1H, d, J=45Hx), 745(1H, t, J=79 

Hz), 715(1H, d. J=8fi), 694(1H, dd, J=5et73Hz), 390(1H. dd, J=67et134Hx), 15-18(2H, m), 

l 39 (3 K d, J= 6 2 Hz). 12-1 5 (28 H, m). 0 88 (3 H, t, J= 5 9 Hz). (Found C. 75 98, H, 11 30, N, 3 66 

Calc for C$3H4lNS C, 75 96. H, 1136, N, 3 85 96) 

2-~~2-~0ctahydro-6-(phenylsulfonyl)-l-pentalenyl] ethyl] thiol-pyridine) (35). yleid 73% from 31 l4 

(mixture of eplmers), (x= 0 62. Y= 2 5, eluent petroleum etherether, 3/l to l/l), colourless od, vmax (neat) 1570, 

1545, 1440, 1410, 1290, 1140cm-1, 6H 841 (1 H. d. J= 4 1 Hz). 7 86 (2 H, d, J= 8 3 Hz), 7,4-7,6 (4 H, m), 

7 14 (1 H, d. J= 8 Hz). 6 98 (1 H, dd. J= 5, J’= 6 3 Hz), 3 1-3 25 (1 H, m). 2 9-3 1 (2 H, m), 2.53-2.7 (1 H, m), 

24-2 53 (1 H, m). 1 1-2 1 (11 H, m), $3~ 159 31, 14942. 13872. 135 90, 133 50, 129 15. 128 59. 122 14, 

11927, 7109, 5098, 4634, 4396, 33 78. 3223, 3202, 3171, 2851, 2793, m/z 387 @I+), 247, 246 (M+ - 

SO2Ph). h r m s , Found 387 1330 Calc 387 13267 

4-(Pyrldlne-2-thlyl) ewes-1-ene (25). To a solution of8J (245 mg. 0 5 mmol) and mmethyl allylsdane (0 4 

ml, 2 5 mmol ) m Qcbloromerhane (2 ml), cooled at -78cC, &chloro ethylalummum (1 M soluuon m hexanes, 1 5 ml, 

15 mmol ) was added dxop~se. The coolmg bath was removed and the reacuon mixture allowed to warm to room 

temperature The reachm murture was poured mto a solunon of saturated potassmm carbonate (5 ml), and extracted wuh 

&chloromethaneUsual wodr-up followed by chromatography of the CN& remdue (ehent petrolwn ether etier 3/l. v/v) 

afforded 25 (193 mg, 99%) as a colourless 011, vmax (neat) 16% 1580, 1555, 1415. 1125 cm“, 6~ 8 39 (1 H, d. 
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J=SJ-Jx), 742(lH. I. J=SJJx), 714(lH. d. J=8Hz). 687(1H. dd, J=49HxandJ’=7,3Hz), 575-597(lH, 

m). 506(2H, t, J=95Hx), 3%(lH. m, J=65Hx), 246(2H. t, J=65Hx), 1517(2H, m), 1-15(28H, 

m). 0 86 (3 H , t. J= 6 Hz), (Found C, 77 31. H. 1103. N, 3 56 talc for t&+-Q3Ns c, 77 05, H, 11 12, N, 

359%) 

Eicosa-1,3-dlene (26) To a soluuon of atkene 25 (300 mg, 0 77mmol) m toluene (3 ml), cooled at O’c. 

MCPBA (156 mg, 85% purtty, 0 77 mmol ) was added porttonwtse After 30 mm , trtphenyl phosphme (204 mg, 0 78 

mmol) was added The rea~110n mtxture was then heated under reflux for 15 hr Evapomtton of the solvent under reduced 

pt’e.~ure, followed by column chtomatogmphy (eluent petroleum ether) s&&d the compound 26 (156 mg, 73%) as a 

colourless 011. vmax (neat) 1640, 1590. 1450. 99Ocm- ‘, 8H 6 2 a 6 45 (1 H, m). 5 95-6 15 (1 H, m). 5 l-5 3 (1 H. 

m), 4.9-5.15 (2H. m). 20-2 2.5 (2 H, m). 12-l 5 (28 H, m), 088 (3 H , t, J= 6 Hz), h rm s, Found 278 2970 

CaJc 278 2973 

To a solunon of gem phenylsulphonyl (pyndme-2-thtyl) dectvattve (X mmol ) m dtchloromethsne (4 X ml). cooled to 

-78qC, was added slowly mmethylahunmutn (2 M solutton m hexanes, Y ml, 2Y mmol ) The coolmg bath was then 

removed and the reachcn mtxtufe was allowed to warm to room tempeaature Satumted sodmm catbonate (5 ml) was then 

added, and the reactton mtxture was extracted with dtchloromethsne Aftcc the usual work-up, the product was purtfied by 

column chromatography 

The followmg pralucts were obtamed by thts procedure 

2-(Pyrldlne-2-thiyl) octadecane (27). yteld 94% from 81, (X= 0 50, Y= 0 75, ehtent pettoleum etherether, 

3/l), colourless od, ulenncal to the sample prepared by methylanon-reductton of 8 J (see above) 

2-Metbyl-2-(pyridine-2-tb~yl) octadecane (29). yteld 80% from 28. (X= 0 50, Y= 0 75, eluent petroleum 

etherether. 9/l), colourless otl, vmax (neat) 1580. 1555, 1415. 1125cmS1, 8H 8 5 (1 H. d, J= 4 8 Hz), 7 51 (1 H, 

t, J=76Hx), 733(lH, d, J=77Hz), 707(lH, dd. J=49Hx, J’=73Hx), 174(2H. t, J=58Hz), 146(6H, 

s), 1 3-l 5 (28 H, m), 0 88 (3 H, t, J= 6 7 Hz), (Found C, 76 20. H, 1126. N. 3 50 Calc for C23H43N.8 C, 

76 33, H, 1148, N. 3 71%) 

2-[[2-[0ctnhydro-6-(phenylsalfonyl)-l-pentalenyl]-l-(metbyl) ethyl] tbiol-pyridine (33). muture 

of two tsomers a tmd b (raho 4 3). yteld 79% from 31 (muture of eput~@~~. (X= 0 55, Y= 1 8, eluent petroleum 

etherether, 3/2), colourless 011, vmax (neat) 1570, 1545, 1435. 1405. 1295. 1280, 1135. 1115 cm-l, 6H 840(1 H, 

m). a79landb784(2H, d. Ja=74etJb=76Hx). 74-77(4H. m), 715(lH. t, J=68Hx), 69-705(lH, m), 

379395(lH, m). a325-34andb31-325(lH. m). 24-275(2H, m). a13andbl22(3H. d. Ja=67and 

Jb- 6 7 Hz), (Found C. 65 58. H, 691, N, 3 34 Calc for C22H27N02S2 C, 65 79, H, 6 78. N, 3 49 96) 

2-[[1-(Methyl)-2-[3,3,4-tr~metbyl-6-(phenylsulfonyl) blcyclo[2.2.1] hept-2.yl] ethyl] thlo- 

pyridlne (32). mtxture of two tsomers a and b (rat10 7 3). yield 89% from 30 (muturc of epuners)14, (X= 0 45, Y= 

0 7, eluent petroleum etherether, 3/l). Crystathsauon from methanol m p 97-107C (mlxttue tsomers a aod b (rsuo 3 1). 

1 vmax @hJOl) 1570, 1545, 1410. 1300. 1275. 1140. 1120 cm- , 6~8 40-8 43 (1H. m). a 7 92 and b 7 79-7 87 (2H, 
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adandbm, Ja=7lHx). 73-765(4H. m), 69-713(2H, m). 36-38(1H, m), 306(lH. t, J=76Hz), a256and 

b232(1H. s). 19-215(lH. m). ll-185(9H, m)a131andb116(3H. d, Jb=66HzandJa=68Hz), bO99and 

a 0 98 (3H. s), 0 83, 0 79 and 0 76 (6H. several s), (Found C. 67 13, H, 7 11, N, 3 40 MC for Q~H~~No$, 

C, 6709, H. 727, N. 3 26%) 

~EziQlxkfpc~~Qf Pem_Phenvlslllohonvl~Derlvah*& mW= 

IYtt4SQdlMlTellunde. 

A mixture of Tellurmm powder (130 mg. 1 mmol) and sodmm borohydnde (152 mg, 4 mmol ) m ethanol (10 ml) 

washeatedtorefluxunderargonmud&sappearance of the teilurmm The resultmg soluuon was then cooled and its pH 

mcztased to greater than 12 by add~Uon of IN sodnun hydroxnie. III ethanol (ca 15 ml) ‘Ihe gem-phenylsulphonyl @yndme-2- 

t$yl) denvatwe (0 5 mmol ) was then added and the mlxtum bested to nflux untd all the swung mate& was consumed (ca 

3 hours) Usual work up and punficatmn by chromatography on sd~ca gel promded the pure sulphlde 

Tbe followmg products were obramed by tlus procedure 

1-PhenytSUlphOayl beptadecane (22~). yield 99% from Sj, vmax (Chloroform) 1456, 1307. 1149, 840, 

680 a-‘. 8H 7 87 (2H. dd), 7 58 (3H. m). 3 5 (2H. m). 166 (2H, m). 122 (28 H), 0 85 (3H. t), m/z 380 (ti ), 

h m r s C&Q&S, Found 380 275. Cak , 380 274 

I-Pheeylsulphonyl-2.adamaatyl ethane (22a). yleld%% from Ea, m p 84-ST, v_ (C~oroform) 1448, 

1305, 1151, 680 cm-l, 6H 7 90 (2H. dd), 7 47-7 73 (3H, m), 3 02-3 11(2H, m). 194 (3H, m), 1 30-l 78 (14 H, 

m). mh 304 (h@ ), hmrs Cl8H24azS, Found 304 1498, Calc, 304 1497 

l-Phenylsulphoayl-J-methyl butane (22f)25. ydd95% from 81, vmax (Chloroform) 1445, 1315, 1149, 

735 cm-‘. 6H 7 92 OH. dd, J= 2, J’= 8 Hz), 7 48-7 76 (3H. m). 2 62-2 71(2H. m). 1 77-2 12 (lH, m), 1 48-1 76 (2 

H. m). 0 87 (6H, d). m/z 212 (I@ ) 

1-Phenylsulpbonyl-2-cyclohexyl ethane (22b). ywld 94% from 8b, v_ (Chloroform) 1448, 1309. 

1149, 700 cm-l, 6H 7 93 (2H. d, J= 8 Hz). 7 46-7 74 (3H, m). 3 10 (2H, m), 148-l 98 (7H, m), 1 40-l 03 (4 H, 

m). 0 72-101(2H, m), m/z 252 (I@ ), h m r s C#&&S M+-C6H11, Found 169 0329, Cak , 169 0323 

3,3-DImethyl-1-pbenylsulphonyl butane (22d)26. yield 96% from 8d. m p 58-60 “c , vmax 

(Chloroform) 1447. 1303. 1149. 72O~m-~. 6H 7.93 (2H, d, J= 8 Hz), 7 48-7 75 (3H. m). 2 95-3 20 (2H, m), 1 60 

QH, m). 0 87 (9H. s). m/z 226 @f+ ) 

4-Phenyl-1-phenylsulphonyl butane (22e)lla. yield %% from 8e. m ~62-3 qC , v_ (Chloroform) 

1448. 1309. 1149 cm-l, 8H 7 88 (2H, d, J= 8 Hz). 7 49-7 60 (3H. m). 7 15-7 24 (3H, m). 7 09 (2H, d. J= 8 Hz). 

3 08 2H, t. J= 8 Hz), 2 57 (2H, t. J= 7 Hz), 1 70 (4H, m). m/z 274 (I& ) 

A nuxturc of Tellunum powder (2 08 mg. 16 mmol ) and sodmm borohydnde. (243 mg, 6 4 mmol ) m ethanol (10 
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Illl)WSZhCMt!dtOdhUundaargonlKd~ ofIhetelhmm nlen%altmgsoblnoo’krsplheocookdsndllspH 

adJustcdtosbout12bysddmonoflN~umhydroxldemethanol(cp6mr) l’hevmylst@hone.(O8mmol)mTHF(l 

ml)wasthenaddedaodthsrmxMeheatedlorefluxllnblallthcs~gmatenalwa9 amsmned(c8 Zhours) ususlwork-up 

sndplm&auonby chranatogmphyonsdlcagelplovldedtheplreallrarc 

-fhcfcUowmgpmductswobtamedbyduspnxcdw 

I-Heptadeceae (24j)27, yteld 94% 6rom 23J. colo~rless 01. V_ (chloroform) 1635, 1466, 1378, 744, 668 

cm-l. 8,582f1~, m), 495(2H. m). 202(2Y m). 1.26(26H. bs). 088(3H. tH@. m/z 238&f+) 

4-Phenyl-1-bnteae (24e)27. ylcld 75% fnxn 23e. coburkss od. v_ (chloroform) 1518, 1427. 927. 775 

cm -l, 8H 7 08-7 34 (SH, m). 5 87 (1 H, m). 5 07 (2 H, m). 2 70 (2 H. m). 2 37 (2 H, m) 

1-Ethenyl adamsntane (24a)28, yleld 82% from 23a, 6H 5 70 (lH, dd, J= 11, J’= 18 Hz), 4 88 (2H, dd. 

J= 11. J’= t8Hz). 1.98(3H, bs), 181-184(12H, m) 

3-Phenoxy-1-propene (24g)27; yield 66% from 23g, cokmrless od. 8H 7 29 (2H, d). 6 77-7 05 (3H, m). 

5 92-620 (IH, m), 5 33 (2H, m), 4 55 (2H, d) 
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