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w - Vinylphanylsulfono roactr rith rldahydrs to yield rulfonylrtrd 
socondxry allylie alcohols which xro convrrtod to l ithor 

priury xllylic bromidrr, or racondxry l llylic l crtxtos. Both raxct 
hiqhly ragiosolactivaly with lithium cymocuprxtar, or l nolrtar. 

Ua hxva rrcantly raported tha rulticouplinq ability of 3-broro 2-tar-butylsulfonyl propane, 

rhich uy bo usad l ithor 8s an x2/x2’ synthon2, or as a d2/x2’ synthon’tin tha presrmca of Zinc) 

(Schwa 1) 

-1 

lt uas of qrrrt intarart to tort tha qanrrrlity of this rynthrtic approach by l xtrndinq this 

study to the cxsa of hiqhrr howlogs of rubrtrrta 1, nmaly corpoundr of typa 2 l d 1 

P 
tiara raqiosolactivity of attack hxr to be xccountrd for, since-nuclrophilic attack of 2 or 1 uy 

follow l $2 or $2’ prthrry. 

In this papa?, ua report tha prapxrxtion of substrrtrs of typo 2 xnd 1, xnd thair raqio- 

salactiva usa as multtcwplinq rraqantr. 

f+watia Of 2410myhlfa1yl-l-ab1b3-oh 

Tha stwtinq rlcoholr cm ba proparod omily by thr brrfc trwtmant of I vinyl sulfom in the 

prasama of l n xldohydr . urn urodtho cmrcially rvailxbla phony1 vinyl sulfon, instaxd of 

tort-lktyl vinyl rulfona . 
This rchm hr boon disclo& in tha casa of o,g-•thylenic kotonor. esters, nitrilos, urinq 

10% of l+dixrxbicyclo [2.2.2] octma (DA8CO) ml w hxva chocked that it uy apply in our casa. 

6095 
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OABCO (cat.) a 
l 5744% 

4 
l-10 works 

2 OH 

At zs, the rorctim is slou, the more so if the l ldrhydo is a-substitutrd (pivalrldrhydr rrrctr 

to thr l ntont of 10% rftrr 150 dryr) but in l number of C~SIS thr rraction can br used proparr- 

tivrly (sea tablo 1). Thr yield doponds mainly on thr ratr competition botwrrn the hydroxy 

rliylation, rnd the dogratition of thr l ldohydr (aldols, polymrrr). Uith propionrldehydr. thr 

hydrory sulfonr could not be mtirwly sopwrtod from such oligomrr, by colun chroutoqrrphy. 

konp tb vrricur crtalyrtr that w trird, OAK0 prwod to bo t)H brrt, l,&dimrbicyclo-[5,4,0] 

undec-7-rnr(OBU) is too brie and lards to polywriution. Hertinq (130.. srrlrd tub@) rprrdr up 

the rrrction but yirldr are lourr by IO-2M.Ertrnsion of this reaction to vinyl pnrnyl sulfoxida 

lad to no reaction. 

RCW 

M8CHO 

EtCHO 

PrCW 

BuCw 

iBuCIt0 

Ph-CHtl 

Product Reaction time Yield 

(rooks) % 

z! 2 04 

5b 2 8 - 

z 4 75 

sd 10 73 

sr 11 81 

sr 3 57 

Crototuldrhydr qme no isolable product, rnd furfurrl lad to 20% of product after 3 urekr. 

The rllylic alcohols are rrrdily convortrd to the corrrrpondinp rcotatrr by acetic rnhydridr 

tJw prrrrncr of l catalytic l wunt of BF3-Et207 CO*, 10 l in), (Schrw 2) 

Scibaez 

S02Ph 

)u 

AC20 
S02Ph 

R 
Rdk. & : 94% 

l 

‘/v 

R 
ff3.fxt2 

R=n.Pr, & : 95% 

5 m 1 Ok 

rnd to tha correspondinq broclid.8 (only the E ironer) by N.Brcaosuccinimido-diaethyl sulfide 

dichloromattww’ (12 h at 25%) In hiqh yield (so0 Schm 3 rnd Tablo 2) 

l&lo 2 - SywttHia of Z-pM!ylwlf~l bkac+t~lkenas 1 fra alaWls 2 _(%3) 

Alcohol R Product Yield 8 

in 

in 

r(e 

Pr 

n.Bu 

i.BU 

2r 85 

c 87 

34 87 

- 30 82 
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mJcloc#Jilic *ztmk of t&o l llylic acehtu (2, UId bfmwa (2, 

fhrre allylie braoidor l d mot&u hove been reacted rith ketone wohtu and tymoCufW~t~s9, 

with the rrwptfon that in both cues, an Mditiacr-rliainetio pethry should direct the 

inaming nwloophilo so th4t an owrrll “$2”’ reaction should take plree. This prored ta be the 

C&S@. Noreov*r, ths bulky rulfonyf moiety promotar not only a goad rrgio- but also 

strrrorrlrctivity, 10 tht compounds 6 ore exclusivriy of E cmfipuretim (MM schooe 4 md 

table 3). 

Entry Subrtratr Mucleophile Product8 Yield \ 

1 

2 

3 

0 

s 

6 

7 

0 

9 

10 

11 

12 

13 

74 

z 
BuCuCNL i fc ELI 

!E 
02 

BU 

Y-t 

E 

64GUtl.i 2% 89 

(21~C6Ht3-CHiCNCdNLi 
rG===/IkR 6b 78 

cZ)-tgH13-CltrtH-CuCNLi Hex t 7b 77b 

PhC&fii 

PhClKKi 

tar-BuCuCNCi 

tar-BuCuCIdLi 

Ph-FEN2 

OLi 

Ph-$-CM2 

Oii 

0i.i w I ’ 

bc 84 

I?2 96 

E 95 

c.He 
M 76 94 

2% 98 

7a 3sc 

sr 80 

tt 56 

Ile 89 

76 

I/ Zstmds for SO$#; b/ with 10% of s in the prerwco of BF3-OEt2-we text; c/ with $4: of $g 
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Thus startin from rithrr thr l llylic l cotata or braid., ona cm pot thr corrrrpondin9 vinyl- 

rulfonr, rithor lineor or brewhod. Such high rrgio- and rtorrosoloctivity hrr born dorcribod in 

thr case of Phonylrulfonyl cycle prntrnol drrivrtivor 
10 . Hovovrr in the caee of a bulky nucleo- 

phila (table 3 entry 10) such #I I ter-Butyl cyanocuprrte, the primary bromide 2 leads to 6% 

of e via Sd, together with 2 (35%). Uith (Z)-1-octenyl cywwcuprrtr (table 3 entry 4) 2 

9iver l SO/SO mixture of g and 2, but in the presence of BF3,0Et2”, the S,Z’/S,Z ratio raiser 

to 00ll2. 

kiner can also be used as rwcleophiler : in thir case, our results are in 9ood rccordamo with 

thosr of Dooar et al l2 uho studied rnrlopous nucleophilic substitutions of I-broclo (and ‘I- 

rino)-2-(mathylrulfonyl)-3-phonyl-2-propenas . Ua obrervod th4t l nilin in excess, or itr 

chlorov9nrsiu uide (ude from butylupnorium chloride), both 9ive a mixture of $2 and S.“2’ 

products (8 rnd 9) which slowly equilibrate to 9ive the S,,2 derivative 8 (rchoma 5) in yield of - - 
76%. 

I 

d- Br PhHH2 eacom 

or l/ PhNWgBr 

2,"O 

k 
2 

s 9 

A similar trend is obrrrved in thr CIIO of thiolates : lithiu phenyl thiolrte pivrs l nclusivoly 

the primary thiul ether 10 corresponding to an overall SW2 reaction. - 
Uhan l llored to react with one equivalent of #odium uthyl thiolrte (a wre nucleophilic rea9ent 

than phenyl thiolate) E loads to l 20:80 mixturr of 2 rnd s’, thus either an S,,2 iroperrtive, 

or two $2 rubrtitutionr eventually lwd to the thermodynamically more rtrble sulfide lo’, the 

18ttrr pathway brin9 oore probable (rchwe 6). 

Schma6 

PhSLi 

A furthor proof of the latter hypothrrir is brought by thr reaction of k uith lithiu - 
pyridirn-2-thiolrte, which should react first by the l orenucleophilic thiolrte moiety, and thrn 

could undwpo an intrwleculrr nuclrophilic attack by nitropen : from the four possible oductr, 

only two are fomod, namley oar colorless (11) shoring a wthylrne unit in WI, and the yellow 

ll_, ahoninp an rllylic wthyl prow. 

Each of them, isolrtrd by preparative t. l.c. dissolved in ether, and' sutaittad rftor 8 short 

tiw, to analytical t.1.c. show apain tao spots correspondin to 11 rnd 11. 

schv.7 5 e- I 

Qs_+ &Br / 
5 

&I- c 
N 

11' - 
r 
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Thrrr results also point to an l nclusivo attack by rn $2 patlmoy. 

Finally, as rn illustration of the precrdinq strrro- and reqiorrloctivr synthrsr, we have 

prrpwod 8 rhipPed 

5cha.8 

(L-2) diem l ccordinq to Schwa 8 : 
SO_Ph 

n.Ha ‘CUCMi + 6b - 

& + BuHqCl DAK0 
Hex_ 13 - 

pd(OAcI2 

sulfons @ brinq reductively drrulfonyl4ted, l ccordinq to Julia’s procrdurol3, to (Z,Z)-2,S- 

dodrcrdirnr 2. 

In conclusion, duo to the prwonco of the phmylrulfonyl moiety, the l rrily available acetates 

of typo t, or brcaidrr of typo 1, can bo sub8tituted roqiosrloctivrly, lordirq to (21-I-2 

dirubstitutod l lkwwr, or to j-rubstitutrd torminrl rlkanrr. once the wlfonyl moiety ir 

discrrdod. 

TR and athor wra dirtillod from rodium/bonrophononr. Infrrrrd sprctra zero recorded on a 
Parkin Elmer 4576 rpectroartw.,s roton MCI woctra wre obtainrd at lOO?Wr with 4 Jo01 MM100 and 
l t 2SOMz with a Brukor WSO. C-WW rpoctra wore obtained with a Jeol FXPO. 
Chemical shifts in CfJCl solution l ra roportad in ppa rel4tivo to trtrmthylsilano es an 
intrrnal rtandard. Gas c rortoqrrphy was carried out with a Carlo Erba 2150 model equiprd with I? 
an OVlfId (20 l ) column. tirck 60 (70-230 mrsh) silica qel was used for the f4rh chrocolto- 
qrrphy . 

Camral proc4uro for the pfapwrtion of 2-tar-butylsulfmyl-1-~1kaf+3 01s 5 
In l dry rrlomoyor, flustmd uith Arqon &co placed 3 q (17.8 -1) of vinylphsnyl sulfono in 7 
~1 of the frrrhly dirtillod l ldohydo. 0.2 q (1.78 nnol) of dry DAN0 are thrn added 
(dirrolution). lhr l rlomyrr is stopporod,and left at room twwporaturo. Rorction is followed 
by T.L.C. Aftor diupPowwcr of the phmylvinyl rulfonr, the mixture is taken up by 100 el 
CH Cl and r~ccrrri~rly rrrtwd with l lWC1 solution (30 ml). The organic layer is dried over 
I& ? Solvont and l xcwli rldrhydr 4ro rvoporrtrd undrr vacuu(p, and thr rrrultinq oil is 
chr o& toqraphod on silica. In the cwa of k uo oporetd on a 1 mole scale, end in this cdse, 8 
crreful l veporrtim of solvent and ramaii%q rcetaldrhyda under high vacuum Ird to 4 product 
rrrdily urrd for furthrr trmrforutions. Sprctroscopic data are collrctod in tab14 4. 

2-Phenylwlfonyl-l_but8n-3-01 k 
yirld (from 17.8 -1 of vinyrsulfonr) 
hrxanr/ 8:70:30 giver an oil. 

: 3.17 q (84%). Chromatoqrrphy with ether : CH2C12 : 

Found : C, 56.30 ; H, 5.65%. Calcd. for C10H12S03 : C, 56.58 ; H, 5.70%. 

2-Phenylwlfonyl-1-huen-3-01 SC 
Sre qrnrrrl procodurr. Froa n--butrnal. Obtained 3.20 q (75\) of 2 as en oil. Eluent other : 
CH Cl : hrunr/ 0:70:30. 
Foand2: C, 60.50 ; H, 6.52%. C4lcd. for C12Ht6S03 : C, 59.97 ; H, 6.71%. 

2-PhanyluJlfgl-l-hoptm-lo1 5d 
Sra qrnrrrl procrdurr. From n-pztanal 3.57 q (79%) of E arm obtained as an oil. Sue l luent as 
for &. 

2-Phmylwlfomyl-wmhyl-1-hox~3-01 k 
SOI qrnrral procadurr. Froa irov8lorrld&dr. 3.66 q of g 4ro obtained as rn oil (same rlurnt 
48 for XI. 

2-P?mlylwlfo#lyl-3 @wlyl-l-proPan-341 5f 
See 9onral procodurr. From brnxaldohydoy 
for SC). N.p. 78.C. 

2.79 q of s are obtained as an oil (H~O rluent as 

Founb: C, 65.58 ; H, S.lUt. Calc. for ClSH14SD3 : C, 65.67 ; H, 5.14%. 
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Preparetiaa of tha 8uamdmry dlylic acatatu 2 

5 no1 of the prrcedinp l lcohols l re dissolved in 4 ml Jcetic Jnhydride, Jnd to the solution 
uinteined Jt O*C ore l dded 0.1 ml BF -0Et 0 (0.8 roll. The mixture turrm orgmpo 
progressively, Jnd ;he rorction is over Jfte’S lo- Sain. lhr solution is then poured in CH Cl 3 
(150 al). After ushinp successively uith J SJturJtOd solution of sodium hydroqencJrboN A 2 
(JO ml) end brine (30 ml), the or9Jnic lJye~2is dried over MS04 rnd evrporrted in tuo Jteps, to 
reeve the solvent, end then under J 10 mHg pressure t0 remove the JCOtiC JCid-JCJtiC 
Jnhydride. The oil is then chrwtoprrphed on silicJ. Spectroscopic dJtJ Jre collected in 
tJblJ 6. 

ACJt&O of 2+mylwlfmyl-l-&utmd-ol* 
From 5~. 1.19 9 (94\) of 21 Jre obtiined JS Jn oil. Fluent : ether : CH2C12 : hOxJnO/3:70:30. 
Found- C, 56.28 : Ii. S.dA. CJkd. for C12H14S04 : C, 56.60 ; H, 5.55%. 

Acotato of 2-#m#lylwlfowyl-l-ham-341 g 
From SC. 1.34 9 (9%) Of 2C Jr0 obtrinad Js Jn Oil. SJ- eluent JS for 2J. - - - 

PrJpwJtion of telrulf#lyl-MoPl-alkewJ z 

from JfCOhols 5 J, C, d. e. 
A solution of T.8 ml dimthylsulfidc in 14 al CH Cl is Jdded droprise 
of 3.58 9 (0.02 mol) of N-bromosuccinimide in 45bl tH Cl mJintJinOd Jt 

to J stirred suspension 

&A 
-2O*C. The tempereture 

is Jllored to rJisr up to O*C end the pole yellow sus on IS stirred for 15 min. A solution 
of 19 -1 of the rlcohol 5 in 18 ml CM Cl is then Jdded. The mixture is stirred Jt 25. for 
12 h whereby J yellow solu?ion is ObtJ no j 3, which is successively wshed with J SJturJtOd 
solution of sodium hydrcqenocrrborute (2 x 20 ml) then brine (20 ~1) Jnd dried over Npnesiu 
sulfJt0. SOlvOntS Jr0 OvJpOrJtJd undJr VJCUUQ Jnd the residue is either rOCryStJlliZOd, or flJsh 
chrwtogrrphed on silica. Spectroscc+ic dJtJ Jre collected in tJbl0 4. 

(E)-ldrom+2+mylsdfomyl-2-b0tone k 
From 5~ Jre ObtJined 4.44 9 (85%) 3 36, first Chro=&OgrJphed eluent ether : CH2C12 : 
heaJneB:70:30, then rOCrystJlliXed From ether. l .p. : 73.C. 
Found : c, 43.55 ; H, 3.9%. CJlCd. for C10H,,S02Br : C. 43.65 ; H, 4.03%. 

(E)-l-Brao-2-ph~lurlf~l-2~a~ & 
From se. 5.00 9 of 3c Jre ObtJinJd JS Jn oil. Ssrae eluent JS for 2. - 

(E)-l-&aP2+mlyluJlfonyl-2-hlsp~ 36 
Fra x. 5.24 9 ten) of 3d Jre obtrirwbes Jn oil. Some l luent JS for k. - - 

(E)-l-Brm-2~l~lfgl-kr~l-2-~xw k 
From Se. 4.94 9 (82%) of 3e Jr0 obtsined JS Jn zl. SJne eluent JS for 3~ - - -. 

Cenerrl procedure for the rwction of CyJnocuprJtcr uith l llylic+coates 2 or braido 3 

To J stirred ruspension of 358 m9 (4 mol) of copper cyrnide in 15 ~1 7MF Jt -80.. is Jdded 
slowly J solution of 4 -1 of the lithium- or upnesiu or9JncaetJllics 1N in ether or THF. The 
l iature is then stirred for 30 l in Jt temperrtures in the -3O,-lO*C rrnpe, Jccordinp to l Jch 
CJse. A solution of 2 mol of the l ceteto 2 or bromide 3 in 5 ml TW is then Jdded slowly Jt 
-WC. In the cese of 3~ rnd 2 octenylcyJnoc~prJte. J sol&ion of 4 rrol ff -0Et (0.5 al) in 2 
ml ether is Jdded Jt -m*C before introducing reJ9ent 3. The mixture is Jlfaeb to uJrm slowly 
Jnd is followed by T.L.C. Uhen no more strrting 2 or 2 is detected, the mixture is hydrolyzed 
uith J SJturJtOd solution of NH Cl (20 ml) Jnd 1 %11 COi&ntrJted 
l ntrJcted uith ether (2 I 20 mf). The orprnic phJS0, 

Jnonir. The Jqueous phlse is 
usshed uith J sJt. Solution of NH Cl (20 

ml) is dried over npS0 . Solvents Jre OvJpOrJtOd under VJCUUQ, Jnd the residue is 
chrorstoprrphed on silicr. 4SpOCtrOSCOpiC dJtJ Jre COlleCted in table 5. 

(EM-Phenyl~lf~l-2-octene b 
From butyl lithius Jnd 21. ReJzion tiw 1 hr Jt -600-+ -1YC. 
:,:A,9 (~2\~60;Osulfone~J Jre ObtJined JS Jn oil. Fluent : CH2C12 : CyClOhexJnO/70:30. 

:. . ; H, 7.m. CJlcd. for C,4HtOS02 : C. 66.63 ; H. 7.998. 

2-Ptunylwlfamyl-krthyl-1-hellm 7a 
Fror butyllithiu Jnd 3~. Reection iime 0.5 hr Jt -60%. 0.45 9 (89%) of 2 Jre ObtJined JS Jn 
oil. Some eluent JS fore. 

3-PRmylwlfonyl-t(E),5(L) dodecdim +IJ 
From SJnd (Z)l-octenyl-lithiu CyfgocuprJte. The letter reJgent, prepared from (2)-l- i&o-l- 
octene by lithium/iodine OxChJnpJ , Jnd then follouing the 9enerJl procedure, uith J rJJCtiOn 
time of 1.5 hr Jt -15*C, led to 0.48 9 (78%) of sulfone 6&. 
ChroaJtOprJphy (eluent ether : CH2C12 : CyClOhOxJnO/l:70:30. 

SepJrJted from iSocler E during 
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(Z)-2aavylrulfomjl-Wthyl-1.4 w&cadiam 7b 
Fra 3.s and (L):l octonyl cunecuprato (propwd as abow) in the prrswr of 2 l quivalonts of 
RF -E-O 8ddod prior to the bromibr a. 
04Lt 3d 

Ruction tin 2 hr rt -40.4 -10X. 0.47 9 of z are 
(Tn) as 4n oil; km rlurnt as for *. 

(E)-2aalylmJlfavyl-l+aryl-2-Mrr 6c 
Fra g and lithiu phony1 cyonocuprrtr~Rew.tion tir : 1 hr at -60*-o -45.C. 0.46 9 (61\) of 
& we obtoinsd as l n oil. Sas rluont as for fi. 

2-PhaTylwlfonyl-3+alyl-1-butw s 
From 3a and lithiu phony1 cywocuprrte. 
obtaiiri;d (oil). R.p. : 40%. 

Reaction tin 0.25 hr at -6O’T. 0.52 9 (96%) of 14 ore 

Found : c. 70.49 ; H, 5.88%. klcd. for C,6H,6S02 : C, 70756 ; H, 5.92%. 

(E)-2-Ptunylaulfonyl-l-c~lohonyl-2-bmtmm 6d 
Fra 21 and lithiw cyclohoryl cwnocuprrtr. -Rrrction tirr 2 hr at -80*+-30@C. 0.53 9 (95%) of 
6d wrobtrirwd l s rn oil. Elurnt CH2C12 : horw1a/70:30. - 

2-manylurlfo#lyl-3-cycl*ryl-l~w 3 
From 3a end lithirp cycloharyl cyrnocuprrte. Reaction tim 1 hr at -6O.C. 0.52 9 (94%) of z are 
obtain&I l s an oil. Srrw sluont as for bd. - 

~E~-4~lwlfgl-2,2dir~l-*-hu~ br 
From Za and lithiu tar-butyl cyrnocupr~tr.%rction tims 2.2 hr at -60*+ -4Y’C. 0.49 9 (98% 
of 6eyre obtained 8s WI oil. Eluont : CH Cl 
FouTiii 

: cyclohexww/70:30. 
: C, 67.00 ; H, 8.05. Calcd. for C,:H2iS02 : C, 66.63 ; H, 7.99%. 

Z~lsulfonyl-3.4.4 trirthyl-l-pentem 70 
From 3r rnd lithium tar-butyl cywwcupr~te.~o~ction timr 0.25 hr at -60%. 0.17 9 of 7s (35% 
we o&inrd l s rn oil, soperatrd from 0.32 9 &I. Eluent CH2C12 : cyclohrxrne/70:30. - 

Camral proco&m for tha reaction of lithium anolatos with uetat.m 2a md braicbw 3m 

‘1 

To l stirred solution of 361 WJ (3.6 rmol) of diiscoropyluine in 7 ml TW rt -ROY is added 
3.2 ml of l 1N solution of n-Butyl lithiu and the tnpwrturc is raised up to -4O.C. After 15 
min. the solution is cooled to -ROY and 3 -1 of thr ketone in 2 ml TW rre rddsd. The 
solution is then stirrod at -6O.C for 0.5 hr rnd l solution of 2 sol of 21 or 3r in 3 ml ThF is 
added at -ROY. The rorction is follored bu t.1.c. uhilc tapsrrture is<lloua to raise. The 
l irturc is thrn hydrolyrsd with l saturated NH4C1 solution (20 ml). After l xtrrction of the 
aqueous layer by ether 20 ml. thr orpnic phrsr is urshed with mt. NM Cl (20 al), dried over 
WO 
chro& 

wd solvents wo evaporated under vwzuum. The residue is chtoaatogrrphed by flash 
tOprJphy. See spectroscopic data in table 5. 

(EM-Phewylsulfayl+phenyl-2-heJww6-au 6f 
Fra 2 rnd rcrtrphrnonr. Reaction time 2.5 Ti; at -600-o-10.C. 0.5 9 of 6f (90%) are obtained. 
Eluont CH2C12 : cyclohrrrnc/80:20. 9.p. : 86% (Ch2C12/ponUne). 

- 

4-PRanylwlfo#+3-mathyl-l-phuvyl+pant~l-om 7f 
Frca 3r and wetophanonr. Reaction time 2.5 hr at zoo4 -1O.C. ObUinrd : 0.35 9 (56%) of z. 
Elueni-CH Cl 
Found : 

: cyclohrxane/80:20. l .p. : 133.C (CH2C12/pontanr). 
Cf 64.50 ; Ii, 5.70%. Cslcd. for C,&RS03 : C, 68.76 ; H, 5.77%. 

~E.E~~lrulfoyl-l-(2,6,~tr~n~l-l~~l~~l~-l,boc~i~3-on 
Fra -ionons rnd 2a. Rowtion time 3.5 hr at -60*+-2S.C. 0.69 9 (69%) of are obtained as 
an oil. Elurnt athc CM Cl : cyclohehme/2:70:30. 
Found : c, 71.38 ; W,‘7.7h.2C~lcd. for C23H30S03 : C, 71.46 ; H, 7.82%. 

(2M-P?mylsulfonyl-l-(2,6,6-trime~l-l-cyclofwmayl)-~l-1.6-Inptdioe6-am 7~ 
Fra -iononr end 3r. 
Srw alurnt as foray. 

Reaction time 1.5 hr st -60*+ -20%. 0.60 9 of 3 l rm obtainrd as rn oil. 

2-F?bowylwlfoayl-3-(~lrim)-l-butmm 0 ud 
(E)-2-Phmylwlfomyl-l-(&+nyluino)-2-but-%o 9 
A solution of 0.40 9 (4.3 sol) of rnilin in 5 l r THF is rddrd to I stirrrd solution of 0.55 9 
of sulfons 3r (2 sol) in 5 l l Thf l t -7VC. Thr l irturr is UJrHd up to -5OT., rnd the 
reaction, foxowed by t.1.c.. is over after 30 min. 10 ml of saturated NH Cl solution and 25 al 
0igCA8.rrr u~~;dv,,~;. orpanic phrsa is mashed uith brinr (20 ml). bried over I&#0 rnd 

Chroutography of the residur (ether : CH Cl 
0.40 9 (85%) of a 57/43 l irturo of 8 (oil) rnd p (solid, l .p. : ee*t,. 2 

: hrrane/2.70:30)4qives 

0 found : c. 66.50 ; H, 6.00%. Calca. for C,6H,7NS02 : C, 66.88 ; It, 5.96\. 

2Aaylwlfonyl-l+aylmir+fwnR- 2-an 10 
Srw qrnrrrl procedure LS for the rwctzn of enolrtos,fra 2a rnd lithiu phenyl thiolate 
(preprred fra thiophrnol rnd n-butyllithiu l t - 80. in T)(F) r&ction tiw 1 h at -40.. 0.596 
q of 10 are obtained (P(n). - 



6102 P. AUMAY CI al 

m.p. : szoc. 
Found : C.63.06 ; H. 5.27\. Calcd. for C H S 0 : C,63.12 ; H, 5.30%. 
This crmoound is.rrrctrd,rith 2 rol fW%‘~n22’6 ml TW. lho rau product isolated aa above is 
only stubied by 'H and "C NM and shows l l ixturel!:fi2q lie12 and So\ of 10' : thr lrttrr is 
chrracterirrd by the follorinq parameters : PhSO 

'H AM S,COCl, : l.eP(d,3H,J-7.5Hz(a), 1.92&&:$ -3.:5~,.2H.d~. I.ZO(q,lH,Jrl.Wz.(b)), 

13c R)+I &c0c1, : 
7.40 to e.ll(m,SH(phenyl)) 
27.85(d), 14.29 and 13.93 (a end a) 

3(2-pyridylthio)-t~lrultglbut-l-am 12 (nd tJGn0 11) 
Same procedure 81 for 10. Preparative T.L.C. with ether : CHZCl2 
the isolation of 11 (y$llou) rnd 12 (colorless) (oil,). 

: cyc1ohexan0/10:70:30 rllowr 

spectqa show the czrcteristic foll&nq siqfuls : 
As thryequilibratr rapidly, the WW 

12: HRHN Koc13.r 1 : 1.62(d.3H, Jr7.5Hr(CH -CH), - 
H+trans to 50 ), 6??to e.l(m,lOH) 

4.89(q,lH.J-7.5Hx. QLCH3)), 6.3(r.lH, 

Ihe 13C NM spectrum shous no siqnal a bove 160 ppm. 
11 : H Rfw - 5: 2.04(d,3H,J.7,5Hz,CH3-CM.), 5.43(r,ZH,(-CH2-Cn.)), 6.51 to 8.10 m, 

'3c Rw (COCl) ,s, 
1W) 
: 180.8 (CA) 

airture 11 + 12 : found : C, 59.06 ; 14, 5.00%. Cslcd. for C15H,5~202N : C, Se.99 ; H, 4.95t -- 

(Z,Z)-Z,S-&doc&im jj l3 
Accordinq to Julia's procedure , 1 a01 of 6b (0.306 q) qrvr 0.121 q (73t) of s (oil). 

.u - 

rbJ * 

1R : tnert) 3OlO,296O,292~,2e6O,l65O,l5e5,l465,l455,l44O,l4OO,l3eO~~365~l3O5.l27O~1225~115o~1o9o* 

'3c NM : 
1025,965,91)0,740,700 

(cocl_.b) 130.32. 129.14. 127.90, 123.91. 31.89(i), 29.74(f). 29.07, 27.34. 25.40e 3. 22.71;14.07(lj, 12.71(r) 
1H Nf'W : (CDCl3,b) O,e6(m,3H,(s)).l.3(1r,BH,(b-r), 1.6(dxd,3H,J .5.eH~),J2.0.6Hx,(l)), 2.05 (m, 

ZH,(f)), 2.75(m,ZH,(i)), 5.4e(m,4H,(q,h.j.k)~. 

T&la 4 - Spoctrovic data ot alcohols !j, l cotatos 1, braider 1 

Compound 'H NM CDC13-&from TtlS 13C RfM(COCl,,& frca TM 1.R.' 

J 

I 5c 

1.22(d,3H,Jr6.4Hz(d)), 
3.30,s.lH.(OH),4.45(o, 
lH,(c)).6.OS(s,lH,(Ha 
trrns/SO )),6.29(s,lH, 
(Ha cis/#O 11.7.4 to 
8.35,.,5h&h) 

0.7e(t,3H,J=6.eHt,(f)) 
1.11 to 1.6e(m,4H,(d,e)) 
3.39(d,lH,OH),4.44(m,lH* 
(c)),~.~B(s,IH(HJ 
trans/SO )).6.45(s.lH, 
(Na cis/$O ) 7.5-e.4(m, 
5H,phrnyl)2 ’ 

3480,2975,2930, 
iseo,i445,1375, 
1300,1175,1135, 
1100,1075,1035, 
955,915,e35.750, 
685,620 

3500,2960,2925, 
2e70,15eo,i445, 
1380,1300,1170. 
1140,1115,i080, 
1025,970,915.775, 
755,695 

0.7e(t,3H,J=fHr,(q)), 153.6e(b),l39.29(h), 
1.0 to 1.6(m.6H,(d,o.f)) 133.66(k1,129.25(j). 
3.6e(d,lH,J=4.eHz,C+H). 128.00(1),124.84(a), 
4.49(r,lH(c)).6.12(s,lH, 68.32(c).36.Oe(d).27.23 
HJ trrns/SO )),6.50(s. 22.17 
lH.Ha cir/ S&&7.45- 

0.7e(lrrqed,6H,(f,q)), 
l.oe-l.92(m.3H,(d,e))I 
3.42(d,lH,J=SHz,OH), 
4.47(m,lH.(c)),6.12(,, 
lH(tU trans/SO 11.6.33 
(r.lti.Ha cis/Sa )),7.35- 
7.95(m,SH.phcny 1 1 

154.16(b).l39.ll(h), 
133.63(k).l29.lq(i), 
127.97(j);l24.45(r), 
66.53(~),17.73(0),2.4.37 
(dj.23.12 and 21.36cf.9) 

3500,2950,2925. 
2e65.15eQ.1~5, 
1375,1300,1165, 
1135,1075,955. 
750,685 

3490,2960,2e75, 
15e5,1465,1435, 
i3e5,137o,i305, 
1170.1145,1080, 
960.920,770.750, 
690 
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3.45(d,lH,J-4.5Hz,OH). 
5.7(~,1H(b)),6.W(s,lH, 
(HI trms/S02)).6.6(r, 
lH,Ha cis/SO )),7.14- 
7.95(.,10H,piirnyls) 

152.8O(j),l39.2O(f) 3500,3060,2g20, 
138.99.133.21(i),l28.86. 2850,1580,1450, 
128.71.128.26.127.82, 1300,1130.1080, 
126.81(r), 120.09,7l,lS 1040.965,910.780, 

(b) 750,700,685.650 

1.45(d,3H.J-6.5H~,(d)), 
1.8(s,Uc,(f)),S.48(q, 
lH,J-6.SH~,(c)),6.07(~, 
lH,(Ha trrnr/SO )).6.50 
(s,lH (Ha ci*/S8 1) 
7.45-~.9O(.,sH.p~an~1) 

168.65(a),lSO.W(b), 
139.71(g).133.69(j), 
133.69(j),l29.28-128.09 
(h,i).l26.3O(r).66.35(c). 
20.44-20.17(d,f) 

O.El(t,3H,J=7H~,(f)), 
1.23(q,2H.(d)),1.73(,, 
3H,(l)).S.48(t,lH,J.sHI, 
(c)),6.ll(s,lH.Ha Vans/ 
S02),6.53(s,1H,H~ cis/ 
so ).7.48-7.88(rn,5H, 
ph nyl) i 

168.99(k),lSO.l9(b), 2960,2930,2870. 
139.79(g),133.66(j), 1740,1580,1145. 
129.22-128.29(h.i). 1370,1315,1303. 
126.42(r),69.81(~),36.23 1225,1140.1020. 
20.35(1),18.4d.13.46(f) 970,753,605 

1.95(d,3H,J.7.5Hz,(dI),, 143.82,139.71(8),139.32, 
4.20(~,2H(r)),7.29(q, 133.69(h),129.28(g). 
lH,J.7.5Hr,(c)).7.56- 128.26(f).20.94(a),14.89 
8.15(m,SH,phrnyl) (d) 

0.96(t,3H,J.7.5Mz,(f)). 
1.59(m.2H,(r)),2.U(=, 
2H,(d)),4.23(r,ZH,(J)), 
7.29(t,lH.J-7.5Hz.(c)), 
7.S-8.15(m,SH,phenyl) 

0.9(t,3H,J.7.5Hz,(g)), 
1.44(m,4M,(s,f)),2.34 
(q,ZH,J=7.5Hr,(d)),4.23 
(5,2H(a)),7.23(t.lH, 
J.7.SHr(c)),7.45-8.04 
(m,SH,(phrnyl)) 

148.59,139.95(h),138.25. 
133.45(k),lZQ.l3(j), 
128.06(i),29.67,28.69, 
22.56,21.21,13.73(g) 

0.93(d,6H,J.7.5Hz,(f,g)) 
1.87(=,1H,(e)1,2.25(t, 
ZH,J.7.5Hz(d)),4.26(I, 
lH,(r)),7.29(t,lH, 
J~7.5Hr(c)).7.5-8.1(=, 
SH,phenyl) 

3060.2890.2930, 
1740,1700,1580. 
1440.1370,1310. 
1230,1180.1140. 
1070.1040,950,870, 
845,740,680 

3025,3010,1640, 
1580,1445,1305, 
1290.1210,1195, 
1135,1080,1010, 
1000,855,765,740, 
685,650 

3060,2960,2930, 
2870,1630,1585, 
1445,1370,1305, 
1210,1185.1140, 
1080.755.725,685, 
655 

3060,2950,2920, 
2850.1630,1580, 
1445,1300.1210, 
1180.1140,1080, 
760,730.685,655 

3030.2980.2960, 
2935,1630,1585, 
1465,1445,1385, 
1370,1310,1215, 
1190,1145,1085, 
1000.760,735,690, 
660 

a/ 8s film (neat) for liquids, or KBr plates (solids) 

T&lo 5 - Spoctrowopic bU of products * ud 2. 
mo1e.s to g nd * 

tra nuchephilic ddition of cupratos ud 

Compound 
1 
H Ml sprctrd 13 

C NW! spectra l.R.a 

- 

6a - 
0.75-2.5(m,llH,(d-h)), 
1.85(d,3H,J=7.5Hz,(r)), 
7.OS(q,lH,J.7.5Hz(b)), 
7.5-8.l(m.SH.phenyl) 

0.75(t,3H.J=7.OHz,(h)). 
l.OZ(d,3H,J=7.5Hx,(d)), 
1.35(=,6H.(r.f,g),2.49 
(=,lH,(c)).S.se(r,lH(~ 
trans/SO )),6.51(r,lH, 
(Ha cir/SO )),7.5-8.15 
(m,SH,phe"$l) 

142.50,140.32(~ and i), 
136.99,133.05(b and 1). 
129.09.128.08(k and j), 
36.69,28.32,26.30,22.18, 
14.11, 13.90 

3060,2950,2920. 
2860,1640,1580, 
1445,1300,1155, 
1130.1080,755. 
720,690 

156.27(a).139.OS(i), 2960,2920,2850. 
133.39(1),129,10(k), 1445,1380,1300. 
128.29(j),122.19(b), 1175,1148,1125, 
36.47,33.46.20.87, 1080,950.640, 
22.28,21.75(d),l3.85(h) 750,690.630 
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l.U(d,3H,J-7.13H~.(d)), 
3.83(q,lH,J.f.l3Hz,(c)), 
5.82(s,lH,(Ha trrnr/ 
S02)),6.5(s.1H,Ha cir/ 
S02)),6.e5-7.10(m,5H, 
;f,;,;;;,'.' A 7.7(m,5H, 

t I 

1.0 to l.eO(la.llH.(e.f. 

(d));7.2(q,lH,J=7.5Hz, 
(b)),7.5-e.l(m,5H, 
phrnyl) 

0.93(d,3H,J=7.5Hr,(d)), 
0.90 & 1.98(lr,m.llH, 
(r,f,9,h)),2.34(m,lH, 
(c)),5.82(r,lH.(Ha 
trrnr/SO )),6.48(~,11. 
(Ha ciA0 )),7.5-e.l(m 
SH&hrnyl?) 

ZH,(d)),7.i4(q,iH, 
1=7.5Hz,(b)),7.5-e.l(a, 
5H,(phrnyl)) 

141.08,140.01,137.71 2960,2925.2855, 
133.06(p),131.bb,l29.Ol, 164o,l585,l450, 
(0),128.09(n),124.48, 1380,1315,1305, 
31.73(d).29.29.28.99. 1155.1135.1085. 
:;i29,24.46,22:bl,14;06 1000;970,900,7~5, 

725,690 

155.56(b),139.62(m), 2920,2850,1580, 
133.3o(p),131.34,13o.e9, 1440,1310,1300, 
129.01(0).128.24(n). 1165.1140,1080, 
123.14(a).32.06(~).31.67, 745,685 
29.23,26.90,27.05,22.58, 
22.14(d),l4.06(1) 

140.90,139.91,139.20, 3060,3030,2920, 
136.55,132.83,128.80, 1640,1595,15eo, 
120.18,127.97.127.82, 1490,14ao,1445, 
126.18,31.61(d),14.5l(r) 1300,1285,ll45, 

1125.1080,735, 
700,685,630 

155.14(b),141.94,139.35, 3068,3015,,2970, 
133.04(1),~20.80,128.27. 2930.1600,~580, 
127.94,127.05,126.54, 1490,1445,1300, 
124.51,39.4e(c),22.Os(d) l16O.ll30.960, 

905,740,690,645 

140.93.140.42.138.28. 3030.2920.2850. 

33.10,26.i1,26.13(h), 1180,1160,1140; 
14.66(a) 1120,1085,1000, 

910,760,735,690, 
620 

155.53(b),l39.14(i), 2915,2825,1450, 
133.36(1),129.04(k), 1390,1315,1305, 
128.36(').122.67(~), 

j 
1175,1150,1120, 

41.9eCc ,39.15(0),31.10, lOeO.1025,1000. 
20.96.26.13.10.44 950,895,865,840, 

765,750.690,650 

142.21,141.22,l4l.l4, 3060.2950.1640, 
132.76d(j),l28.94(i). 15eo,1475,1445, 
127.70(h,,38.52(e),33.64 1300,1l95,lOeO, 
(d),30.54(f),16.l2(r) 760,750,735,685 

155.53(b),l39.35(9), 3060.2950.1640, 
3H,J.7.5Hr,(r)),2.55(q, 133.3O(j),l29.04, 1580,1475,1445, 
lH,J-7.5Hz,(c)),6.0(s.lH,128.47(h,i),123.9e~a~, 1300,1145,1120. 
(Ha vans/SO ),7.5-8.10 42.25(c),33.96(0). 
(m,SH,(phrnyf)) 

1080,1065,750, 
27.71(1),18.20(d) 685,620 

1.87(d,3H,J=7.5Hz,(a)), 198.12(f),140.61,139.45 3060,2960,2930, 
2.73(m,ZH,(d)),3.2l(m, (k).138.3e.l36.l7,l33.04 2910,285O,l970, 
ZH,(s)),7.14(q,lH, (n),l29.05(m),l28.40, 1895,1815.1725. 
J-7.5Hz(b)),7.30-8.05 127.77.37.13(d).20.47(r). 1700.1585.l575, 
(m,SH,(phenyl)) 13.92(d) 14eo,1445,1405, 

1375,1360,1340, 
1300.1290,1275, 
1215,1200,1l85, 
1150,1130.1085, 
1015,1005.970, 
940,925,860,850, 
700,765,755.730, 
690.650 
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l 0 o - I +++ -, 0’ 
8’ I 

. k 
’ 7t 

- 
0 0 

9 

10 - 

l.lZ(d,3H,J-6.8Hr,(d)), 
3.24(~,3H,(o,c)),6.03 
(s,lH,o(r trens/so 1). 
6.57(s,lH,(Re cis/302)), 
7.40-8.10(=,10H, 
(phrnyls)) 

197.48(t),lS1.99(b), 3100,2960,1675, 
138.87(k).133.51,133.18, lS9S,l5~0,1445* 
129.22,128.59,121.24, 1405.1365.1300, 
1213.03,123.71,45.41(c), 1290,1210,1~60, 
30.06(e).20.38(d) 1125,1080,960, 

850,800,750,68S, 
63S 

198.32(t),142.33.140.84, 
139.62.138.13.136.37, 
13s.81,133.09(u),129.94. 
129.07(t).127.85(s),39.68, 
38.70.33.94,33.49,28.72, 
21.66,20.65.18.77,14.00~0) 

139.05(r),136.49,135.83. 
133.54(u),130.06.129.19, 

2.43 to 3.34Ce,3H,Ce.c)) 128.15(s),123.50.47.05, 
5.91(8,1H,(He trens/S02))39.7S.33.99,33.S5,30.00, 
6.09(d,lH.Jr17Hz.(h)), 28.78,21.72,20.38,18.83 
6.48(s,lH,(Wa cis/fO )), 
7.35(d,lH,J.l7Ha.(g)?, 
7.45-8.10(e.SH,(phenyl)) 

b 

l,ll(d.3H,J~7.OHr,(d)), 
3.9(Le,lH,NH),4.19(q, 
lH,Jr7.OHr,~c~~,6.00~~, 
lH,(he trens/S02),6.24 
Cs,lH,(Ma cis/SO2),6.12- 
7.90(n,lOM,phenyls) 

1.69(d,3H.Jr7.OHz,(e)), 
3.60(~,2H,(d)),3.80(le, 
lH,NH),6.20-7.72(m,llH, 
(b,phenylr)) 

1.59(d,3H,J-7.5Ha),(e), 
3.~(s,W(d)),f.l4(q,l~, 
Ja7.5Hz(b)),7.23(le,s, 
5H(t,g,h)),7.45 to 8.10 
(m,SH,(j;k;l)) 

152.99(b).145.07,141,25, 3390,2970,2860, 
138.87.133.27.128.92, 1600,1500,1445, 
128.54.127.94,123.97(e), 1375,1300,1255. 
117.51,112.95.48.4(c), 1180,1150,1080. 
22.4(d) 1065,745,685 

147.34.141.21,133.31, 
129.20.127.88.118.31. 
113.4,39.78(d),l4.47(e) 

140.~0,140.08.138.24, 
134.48,132.88,131.27, 

3050,2925,2840, 

128.64,128.55,127.78, 
1635,1500.147S, 

126.98,30.02(d),l3.93(e) 
1440,1300,1140, 
1080,730,680 

2960.2935.2870, 
1690,1660,1605, 
1505,1450,1365. 
1310,1165.1145, 
1085,1030,980, 
955,050,750,690, 
630 

3390.3040.2860, 
1640.1595.1595, 
1500,1510,1470, 
1440.1430,1315, 
1300.1130,1070, 
766,740,685,605 

(a) es film (nert) for liquids, or KBr pletes for solids 

(b) not recorded 
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