
CYCLISATIONS WITH METHACRYLIC ACID IN PPA. ON 
THE SYNTHESIS OF CYCLOPENTA~JTHIOPHENONES 

The u5d promod cychation of @unsxtmtal acida 
ad Uoamic czmpmd3 to give cycbpeamted 
luomaticderivatives(iDdammc~)rbouldbcM 
amactive route to such systems, but hxs been the subject 
of onty a few investiptiolls.‘4 

SifhXWWCfCiOtCfCStediOprrpuinlSUbStitUtCd 

cyclopeot4bM tkrkatives as sllbsmtes io rins_ 
oQeohuri?achs’wetreateddiuaenttbkpbul&fiva- 
tiv”withw&8cidinPPA,csscn~yudu- 
c&al by M&Cohn xod Groeowitx.’ 

RmlLTs 
AmixNrcofwthwryticridandtbethiopbea 

ckrivahe(1:I)ialncthykaechloridewMddadtoPPA 
(cxcac)rt~.wefauadtbrttwoicomar,1lad1 
wacfamaJfNmthiopbm,2aretbyl,2-t-butyl-d2- 
pbcayhhia@m(T~1).Tbisformrtiooof~hu 
D0tbtCOobsavCdinOtbCTSyltCLllS.OlltbCcOatnry.ith 

st.ataltb8tudyo#isomcrispmducdintbemctioos 
betwceo mctbyi subatitutut misoks and mcthacrylic 
acid iu PPA. 

OIlckefexduatiooofthelligfJmboilingf~tioaof 
tbc mcthwyk acid cydisatho with 2chthiopk0, 
wcfomdthmttbcamiuproduuwuthtkctooc3(R=Cl, 
26%id8tcdyil?wmdwith2-aEtbytaioph,tk 
kctoocJIR=Me,4%)wasfdtorsmdaextent. 
with 2-phalytthiopbea. two comm with mass 
oumber388wcrcfod.whichcddbcisomcrsof 
3(R - P?,. 

cortudarble aaaults of polymers were fomcd in all 
of the cydidoo experimcntx, and we were ab& to show 
thmt a catalytic amount of m&acrylic acid in PPA 
pdyu&z&2-$1~1 to t+ extent of 8S% at 

xwmcot wtbout tbc methxcry- 
licacidkft8%dtbcadtyithh&nintactu&rthc 

cOOdith.WCdl4idtd~hi&b&l#fnction 
EEL@ of two dihent trims’ of 2-wtbyhhiopbco 
frofo o# of tJlc odiauy cyctirrtion expcrimts with 
2-mctbyttbiopka. mdmytic acid and PPA. Tbua tbis 
d&t cycliution fcath b of limital v8tue ullkss the 
potynwhtioa rcIctiolu cm be supprrrs4d. However, 
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sioce it is a one step route to the bicycfk systems it may 
be useful in sckct4d c&es, e.g. tbc eutyl cue CrrMe 1). 

Auofthcczmpou&ltlfw~iadrgebdeatlysyn- 
thesized by known routes’= via tbc 2-prophyL 
!bioPh&~~f~wcdbyfiu-rcxtiDnaed 

~~~b~c~~~~~ 
tbc a#-umtuntbd kefoocs 7, wbicb were &nliy 
cyclhd witb PPA. Al50 llcm were pfqmd vim this 

fqma?d a 0% yidd in ring cbilltn attempt!3 witb 2- 
olctbyi-342~thicayl)prclpropionic s&d with PPA 8t 30-w 
for 0.~12 hr. The action of nelmcrytic rid is a&scum, 
butach8egcofthcaci&yoftbeasdiwncmykpmtof 
An exjhmion. 

~~~ep~~l~2~~c~~ 
f&oofryktioovs8&yhtkxLffitofantbeyieldsur: 
LOO bw and abo the ioitiaUy fomcd ryiatcd inter- 
lntdiam 7 (2 -hoam)arcpalti&ycoltrumedincom- 
peeve fc8ctiom e.g. to give tbc ketones of qpc 3.‘lr 

Ehuilutbccourscoftbiswo&Pahncrclol. rcpmcd 
tht 3GmtbyC~yl~ acid (8) rmangaf 
cmpktclyinPPAat l~~~ve~~~e~ 
excfu8iveIy (!Memc 2). obviously, tbe sum kind of 

nunapmcnt COUM Jso be rapoo&b fa the fa- 
iwionofthedoaerillcurflscs.wetbcrcfon~ 
tbcexpaimmtofPalmcrad8nd~rcompouad 
with the ume m.p. d NMR (‘H sod ‘c) data aa 
PahercrdrrpMtad~*2).Si#cwehdthe’Hunl 
‘*cdatAofsevcdsinlilucompouads(tbekatoaa1aDd 
2)itscemadmorctiuytousth8tdse~welod 
~U~~~~~~~ClO. 
Tkcbtmiulllhatd3-c~tfyrppeurrtbgbr 
6dd(s6pp4n)foftbc4-omtbMforulc6mesmble 
2). 

Weahprqmndtbc6-onc9byanhkpmkatmatt 
(fromllmdPPA)andcouklsbowthatthiskctmehd 
tbc’~sAiftscmsis~twitbtbcotJur(ioaa,~rlu, 
bad 8 dierent Ietahnl time on Gc @mGnjection). 
diuuentm.p.aaddiuacntpduityoutkttmntbeCooe 
IO.(IIC4-OOCSUeklSpdUtkMtk~.)horbr 
tOCXChKktbC- lldkcJyrrinutioothat1~ 

closuresdumibcdinthispnpcroccurwitbcmpktc~ 
mangmmt,thedipokamcntsof lcandIcwatdemr- 
m&l iu benzene and found to be 4.620.1 D md 3.5s 

6-onrr 63-H 63-C b3-C 63-M '- 

"r 7.09 123.9 119.6 7.10 2r 

E 6.73 122.6 116.9 6.77 E 

6.824 6.75' 

c 6.83 118.8 113.0 6.88 zc 

ld 7.20 119.7 ti4.6 7.31 Y 

't 6.99 123.8 

P 6.74 122.6 116.T 6.76 to 

a) in uetom-d6 



0.1 D rcspeivdy, which rqte with the cxpcctod polari- 
tksoftbcscsu4stanccsandkndsupporttoourstm- 
tlml u!3ignmnls.” Tba!3, the 3-(2-thknyljpmpio& 
acids & llol ramttgc un&r these conditims (PPA, 
5%1009. 

F~~~by~~~8~~~~ 
pmssiontlmt9wll#haveidentkal’HNMRspectra 
TheumjordiUcru~~,boweva,ist&pattcrooftbcCH~ 
remmccs.Whikin9thttwoCH~rcsonanccsuc: 
indistinp&bk (appmig umim#ularm~ 
budcent~at290C))lhcyarrckarly~iniO 
(~P~~~~~f~~;8~~~~ 
at 3.063.168 (centered at 3.118) and a sharp 10 liae 
lmd at 281-293 d (ctmtmd at 2.81 a). 

lMhcrmorethcIgrotonsofthcbonesaodtbcC 
ones have vay similu cbmical shifts. The dinutDus 
~inSClttKcpseskSSthrraO.O5pptllurdtbe&iftS~ 
sotvent dependent (-r&k 2). Thus the diagnostic v&Be of 
~‘H~~~of~~is~. 

l%e usigmncnt of the bw fkld (-7.33 d) rrsorunce of 
5.6 - dihydro - 5 - methyl - 4H - cycbpcnta(blthiqphen - 4 - 
one (t) to 3-H by M&-Cohn and Grooowitz may be 
a&d to question be& on our findings that the 3-H 
resonanceoftbappcarsatb.~b.TtuontydifIaence 
bctwccntand2bistbcpescnccofaMe8roupintbe 
2-position of 2b. which should shift the +H resolllu~ot 
0~7~rn~~~~~~ahy~~” 

w~tbcassiRntncatinRcf*3,thcdil?crceceintbciu: 
two cases is O.Mppm, which we feel is too IafRc. 
Howeva. the di#crctx.e buweea the hi& &Id lromrtk 
morraoce(7.088)ofbandthrld3-Hof~isofthc 
fight order of magni&&. i.e. 0.31 ppm. We therefore 
~st~~~~~~.~d)of~~~ 
tCSOtMtICCSOfhbCWigDCdtO+H. 

Mweova, shcc the 3-H s&i of the Z-substituted 
bicyctkketoncsklittkalIcctedbytkorkota&oft& 
cycbpcntrIblketoae moiety CrrMt 21,onc would expect 
tbc 1H si@ of la and ZI aho to be essentially 
utuffcctcd,whicbistbccasefortbcirh&h&Maromatk 
s~s.~bw~~~~~at7.~f~ 
18 atxl at 7.33 for 2a This dil?enace (0*64ppm) is 
consideraMy larger than eqmai, coltprcd with 2- and 
krctytthiopben uieeoce 0.3Oppm). TIE rgdity of 
tJ.M bicyclic ketoocs may be rcspoll* for both a 
stron@rckztronwitbdnwiltgdYectootbc2-flKMoaof 
la 8ad a stronger a&otropy effect ope7at& oe the 
~~n~~~~~~~~~ 
dmwiugcectinthislettacasc.Lcrspnapcoupf&s 
(O.MJHz spiittiu& hetweca 3-H and 4-CH, were 
dncrvcd for the 6-ones la, lb. lc, lc and lf,” but 
bqg_rrragc couptirypr hctween 3-H and 6-CHz of the 
4-oncsk.tband2cwctenotvisibk. 

t-AL 

2-M fd. 3H. 2CH,). 2.31-3.42 @.I. 3H. CH,, CID, 482 fm, IH, 
3-H). J,,,l,. I Hz, Jr~,ru. 7 Hz Wuad: C, 64.W: He 6.03: Se 

w-(k), &Id: S~RQ f&n S-t-1-b;lyc2-tkb&loyfrhiophm. b.p., 
IZCI~*. iR1_S507. hZ’l.OLU. Rn 613mUmol. u4.6+-0.10. 
jj&&j i&S& “C-D. N?&kl~l: l3lld. jH. SCH,), 
I.il(s, PH. t&I. 2.M(q. IH. 4-H tmu). 3.1&q. lH. 4-H citl. 
2.93(10 lines. lH. 5-H). 6.83&s. lH. 3-H). Jcu,,,.,~M,+, 17Hr. 
J +n,n.w 6UHt J~n,e.., sn 2.5 Hr. Jww~v, (6.3 Hz (Found: 
C. 68.7: H. 7.29. CI,H,,OS rcquks: C. 69.2; H. 7.7-l. 

rJ-aW~-2-~~-S-~~~-c~taIb~6- 
ou (id), y&k 18% from 2-methmybyt-~~hbiooben, am. 

Ill-112’ ~fhtubt). IRlKBr): Iti&” kl: NM&Xl& 
t.W. 3X. SCHJ, 25%~. lH. CH fmuf. 3.26fa. IH. 4-H c&l. 
M3(lO lines. IH: S-H). i.2Ols. lH. 3-H). U--7&. SH. CJi3. 
J h~(urc~r(l 16.7Ht, Jcw,+L,, 6.7Hr. Jcn,,..,_~.w 2.4Hr. 
J~+cc 7.4 Hz. 

4J-fMy&-2-pkty&S-nwtk~~ff-c+l.wa lb1 fhiovkn-b 
(WY (tt). +ld: 68% froa 2&bnAncthecrybytthic&a* 
treaeioe t+no. W% b.pa, IOMOS+. in') 1.5926. IR(Nd3): 
l7Wcm-’ 0, @L‘ b.bL 91’. rd 1.k’). NMR (CDCl,]: 
I.316 3H. SCHJ 2.SWq. IH. 4-H rmru). 3.2twq. IH. 4-H 
p’, Lpz(IO lines. IH, S-H). 6.p9(1. IH, 3-H). J,nb,, 0.4Ht. 
+wr..~.+~,u 17.0 Hz. J~~.n.cn 6.7 Hz. Jr w,..rn2.6 Ht. 

Jc”_w~,7.3Hz (Found: C. 51.5: H. 3.74. C.HClfB rmubn: r. 

NMRlCDCl,): 1.2&i, 3H. S-CH,), 2-S&, 3H. SCHI). 23yq. IH. 
4-H WI. 39(q, IH, CH CL). 2.PylO liocs. IH. S-H). 6.87(s. 
IH, 3-H). J . M,~,,LM,,, 17.0 HI Jch,, . ~6.8 Hz. Jew-.A.3 Hz. 
J~,,~s.cu7.3Hr (Found: C. WJ: H. 5.22. C.H,.O!$ re&rcs: 
C. S4.S; H. S.W%t. 

Sa~~-~h~~H-ttb~~~~elZLl. 
yicki: 61% frost Zaccb yUm&w$oykhiclpbea. b.p,, 8363. 
WNaClk ~X@CQI ’ C-D. NYR fncctwted.k I.22ld. 3H. SCH,); 
kcl(d. 3H. tCH3, 2.2-3.7(1x. 3H. CH. CH,). 6.fym. IH. +H). 
Jr~.~,,,l.0HZJ~~,6.S~~(Fwod:C&.1O;H.6.l&S.19.19. 
&If&S E&TU: C. 65.03: H. 6.W S. 19.29%). 

SbfXWu-2-r-bur+~wihyMH-rrrkrpmro Ibl fAiupk4 
onr Otl, y&d: 50% from 2-?&tyl+mcthacryb~ b.p, I 
9S-%‘. a” l.S429, s’ 1X36. Rn 6O-Sa&nol. r3JzO.l D. 
IRfN&lI: I7OScm ’ Cd. NMRlCDCltI: l.Bld. 3H. SXHt. 
l.#(s. 9U. 16~1. 2.72(q. IH. bH frw). 3.JoIq. IX. 6-H cirl. 
292fr. IH. S-H). 6dpIs. IH. >Hl. Jcwb.,w ,17.3Hz. 
J c)(nrHbfHz. J LH ,rr,.$ ~27 Hr. Jw.w&.7 HL (Found: C. 
66.9; H. 7.74 S, 15-S. C,,H&S rcquim: C. 69.2; H. 7.74; S. 
ISA%). 

S.MX&+-~~yf-2-pknpwk&paea ibl ~ki&a-+ 
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oat (Za,, yield: 611% from ~byl-2-pbm~ m+p. 
96-w (&xMe). WKBr): 169S cm- Go. NuRfCDal): L34f4 
3H. SCH,). L?Yq. IH, t&H has). 3.43(q, IH. 6-H c&j, Ml0 
liau. IH. S-H), ?+2&?.6((ra 6H, amauk). Jcuww..m,l?.2 Hz. 
Jw,,.w6.6 Hr, Jw, ,wwd.S Hz JMXW, ?AHz @aladz c. 
?3.s: H. 5.4. CsSI,X)S reattires: C. 73.7: H. S.30%). 

4~~~-j--~~~H-~a[b~~~ 0. A 
daofI.O~(6.6armol)of2+nctbyMwybyWophm~2dd 
CHQ,wu&kdtoJO6ofPPArtSO’,wkmpoathrwtioa 
telap.wu&ullyfaiu!dto94mdhptthercfa20&.(At 
blWtCQp.t!UWtiMWUiDWOvajcattyrbw.)ltlCunnl 
work~pvemm@dcn&9,wbidInupwiIbdbyprcptk 
Qmm ritia. bauoclcrhyl uctue w20). Rr 0.2w.19, yud 

2X&, 3i. 2CH3. 2h(m. 4H. CH3 6.71Im. Iii, 3-Fi-l. 
JHILC((,I.OHz W~UDII: C, 63.m H, S.33. C&OS mqubw: C, 
63.13; H, SW%). 

safxh#m-2-muhyl~~a~b~~~ (10. A 
mixam of US-metbyi-2-thialylk @dd rod PPA ma 
stimdularfar3hrMdwofkcdirp(roordtyto~drrcrip 
tjoa~RtmsrurL)toIjwr301CyisidofI(L,~p.~@rtt. 
etiler m-70). (x4.’ l&p. 6Ss6.Y fof cmpomd n tRfKBt1 
MS an-’ 00. NMRfCDCl,): 247 @au& 3H. ZCHIX 2.81-zp3 
(IO &up lima, 2H, CH3. X063.16 (3 tmmd tinm 2H. CH3, 

(;i,R-Cf).ti~~obcfirudasr.~-afnc- 
tixIfroatbepmdwtd2~aBd~rid 
in PPA. f&p., , lE&lW. yield X%. NMRfCDCQ L2?(d, 3H. 
CH,), 2.?S-3.6?@~ 3H, CH. CH& 6.@q, ZH. f#+%us d tbs 
3&&myl tin&. 6.9.2(6, IH, &prutm mefa to the CO lrosp d Ibc 
I-tthyl ring). ?.4?(d, IH. &pmto~ ortho to tbe CO m d the 
I-thi+ayl ha& I,* -,,,&S Hz, Jcn,&.S Hz. MS: pooad : n/e 
y)I~:3o((fa~.IRI~l~ua-‘c~.~Food:c. 
47.7; H, 3.31: S. 20.66. C,,H,,Cl&$ requkcs: C. 4722; H, 33Oi 
s, 2I.m. 

Q%+fsalh of 2-m+M&mukyf-2-thk%yf~p~ ocfd 
(CR-Me). Alnixhmof~~(l.c7mmd)dl(R-Lle),l3S~ 
(lS.?mmd) d mcthmytic wid md ISOm (0.876mmd) d 
&hdcam(uiutunall~)irl I66dPPAwlalhed8t 
~srf~l13hr.Aftorbvctro)vdrlodc~ritb~,r 
pOdOOOftkdlbd(M;so3CtWfCllOltllCtwU~htsd 
meakin ad l!dYBd with ouov I?. 356. l.?lL tm-2w. 

n6ded&mpwiiemdthdxture&xesSforl?&.Asobd 
1JJ,I0.160md)dKOHia~mldrrtsrwu~totba 
Etoi&aod&hxc#nlbodfor24hr.AfterMpartioad 
tbCEtOHtklUidOCWUtIUtCdritbb-W%DWtdtZd 
WitbC0UHClUhd8%U8CtCdWithCthC?.DrlriqWSO& 
~~~~~~S.96~)d~~~ 
pow& b.p+., I II-I 14’. IR@eat, N&f): ty$al cuboxytk rid 
ud C-O u t’l#)an-‘+ NMRfC’tX!& l.22#, 3H, 2cHh 2400% 
3H. 2TbCH,), 2.%3.2&o, 3H. CH,, CW, 6.S?(br, 2H. 3Tb-H 
sod 4Tb-H). ll.IJS(a, IH. COOH). Vowd: C. S8.71; H. 6515. 
C,H,@,S reqaim: C, S8.67; H. 6569)). 

t-saw 
2-Mu~~-S-~h~tlhiop~(1,R’-Me). AUS)yk&J 

N ohiaed from 2 - pmpiaeyl - s - rlctll~” 
b.pa, U-69’. NMJU-): tam, 3H. CH,), UWe, 3H. 
SCHr), S.?Wm. 2H, eH,). ti.Rdq. IH. 4-w), 7.SWdd IH. 3-H). 
Jsw.&.6 Hz, JmM 1.0 Hz, Jg~,.&.4 W @owd: C. 64.97: 

H, 6.04; S. 19.18. C&&X rrqhca: C. 6.5.03; H. aoa; S. 
19.29%). 

S-r-Bafyi-2-mu~ytfhio+ (7. R’- th). YiJd: 21% 
from 2-t-batyl * s . popiooyMopbea,” b.p.,, Ilb146’. 
NWQCDCQ: I.40 (I, PH. tea), Wm. 3H, CH3. SXs 2fk 
CH& S.?4&, IH). 6&f, IH. 4-H). ?Jo[6 lH. 3H). 

ai). ?.3fm, RI, mmwic). 7&m. 3H, am=W. (Food: C, 
73.3; H, X21. C,,H,pS raqaira: C. 73.6 H. Sm). 

S-myf-2-r f?, K - we). yield: 
23% froa 2ati1yfthir+S-ga$ooyftii&k paihtim by 
cohma P WC8 rd 9mmhth WlOh 
NMRKDC1,I: 2.03fr 3H. CH3. WI, 3H, SCHJ S.?Um, 2H, 
cH3,693fd IH, Ml), ?S3@, IH. CH). I,,,.&.0 Hz. Wmd: 
C, S4& H, II.& C$&inos, mquku: C. MS: H. S.tB%). 

3sak 
l fuk+yf*2&W (1, R’= Me). yidd: 2?% 

ftoa 2-ma&yi+ro&m~ b.p.U W. tihflWCl& 
LOW. 3H, CH& Zrr(d 3H, 2CH3, S.?Ua 2H, CH3. ?.16@ 
IH, 3HA 7.6&l, IH. S-H). JwMl.4Hs Js,,+cw,O.9wL 
Ukaad: C, 64.97: H. 6.17. C&&S rcqths: C, 6S.03; H. 6.M%), 

2+Bw+u (7. r-t&l). hid: 42% 

?.??&I, IH. S--H). J,&,lAti J,~H+,,I.OHG Jcnsn,?Hz. 
(PopDd: C. 62.x$ H. U9. C.HmUS msiru: C, 6230; H. 651JI). 

2-!-B ywdi 67% from 2auJtyw 
k&&p&a,” b.p*, 9M.F. NMRfCfXM: l.l?& 3H. C?f& 
IJSfi, PH. tB+. 2#&2H, CH& ?Z?fd, IH, 3-H). 7.W. IH, 
S-H). J,.,,~l.lHz, JoccR,?Hz (Fomdz C, 67.2; H, 8.16 
C,,H,,ffl rc&osCc, 67% H. 623%h 

2-Phyf+~ywnpklellopk:S9%h~-2- 
pbcaylthiopbsa. rep. m-715. (EtOfQ NMRKDCM: 1.208, 



3H. CH,), Llq. W, CH3, 7.3-7&m, SH. C&J, 7.W. IH, 
3-H 01 S-H). 7.6S(d, IH, 3H Q S-H). JmwJ.“l.4H~ Jc,,,c,,;l Hz. 
(Found: c, 722, H, 5.49. c,,Ji&S m&u: C, 72.2i H, S.S9M. 

2 - krybyf - J - m/~yftJdo~km 11). To S.S7 g (36.2 mmd) of 
s - lmbyi - 2 - fmpioayaopbcn” in loomi of ElDAc. 8.61 
(4S~)~~~~~~~f~by~ 
drops0fcoacHCl.n4mixwcwass&red~rooptmp. 
cwmi&t. nc (silica bexmemyl Ksta IWWIO) lbmad almos! 
cocapl#rcoawmprioroftbcttuthr(~.WItaruddaf 
UbdthCOrpaich)WWULXdkUCddwubedWithwUa, 

NaHCOq aud ctried. Evapomtk~ sod distiMm eve 7.71 
(69%) of tbc a-pbca~ ketooe. b.p, 14S-US’, +dcb *u 

iHF, iad 12. I g (Xi.6 amoij ol sodium megpriobut, diudved 
iaaknkimKa~tclfwua(CaSOml),wuddcdrtmom 
Icmp.nJcmixtWcwurtimdfa2IllaadtbaIextmcfcdwilh 
ctbm.TbccrbaalpbamlucfeWlbaiwitbwuer,drirduad 
evapomcd. DktiMoa pvc pure II. b.p,, S7+i2’. 1.76 (49%). 
NMRWCI,): 2.8W JH, CH& SAWBq, iH. =CH mm), 
6.4tABq. 1H, -CH &A 7.6WEq. Iii. CH=),&W. 1H, CH), 
7.SSfd. IH. M). Jm.c,,3.0 Hz. Jew@ Hz. JCK*U.ZH. ‘0 Hz. 
J~u~*r,,_,t7 Ht &uad: C. 63.22: H. S.28. C&,1os rmepuirrr: C. _ ..--. 

- - 63.13; H, S.30%). 
lX&mamal&~waCpcrfonsedudirkctric 

-1 -tr (tbc ftWnaWe meowkuae 
dub of Ic and zr &I 21.6*0.1* accoel# lo sumdud pm 
CedWcs.” 

Arbro*bQzmarJ-we umak JW. s. Grow for nhnblc 
dimtssiootadrsampkofkTbcSwalisbNatanlJkuuc& 
CoonCil&?dIbCRoyJPbykYg&iCSOCktybaLWdUrgrtt_ 
fully uk#rwk+ed for lhrrrirl sappoti (to T. F.). 

‘C. F. Kockh, H. Hudmman and C. D. L&h&, f. Am. Chm. 
six?, 6s. s9 f t!u31. 

m66~. 
4. R Mcrcb~~, hf. S. Kumtb aed S. T. Dike. 1. Ckm. Sore 
Perkin I I9.2a9 m7-l. 
‘T. Prejd. 0. KU&I &d S. Grooow& tobep4ibacd. 
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