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Abstract—The reaction between some 2-substituted thiophen derivatives and methacrylic acid in PPA has been
studied. Imcgbmh[bhh&»bnkﬂomm!«udhumﬂam,dweﬁhmmmu

Features of their '

and 'HNMR spectra are discussed and evidence is presented for ring-closure of X2-

thienyf)propionic acids without rearrangement, in contrast to statements in the literature.

The acid promoted cyclisation of a,8-unsaturated acids
and aromatic compounds to give cyclopenta-annellated
aromatic derivatives (indanone analogues) should be an
attractive route to such systems, but has been the subject
of only a few investigations.'™

Since we were interested in preparing substituted
cyclopcnu[bhhsopben derivatives as substrates in ring-
reactions,’ we treated different thiopbea deriva-

opening
tives with methacrylic acid in PPA, essentially as des-
cribed by Meth-Cohn and Gronowitz.’

RESULTS

A mixture of methacrylic acid and the thiophen
derivative (1:1) in methyleoe chioride was added to PPA
(excess) at 50-60°. We found that two isomers, 1 and 2,
were formed from thiophen, 2-methyl, 2-t-butyl- and 2-
phenylthiophen (Table 1). This formation of isomers has
not been observed in other systems. On the contrary, it is

stated that only one isomer is produced in the reactions
between methyl substituted anisoles and methacrylic
acid in PPA.*

On closer examination of the higher boiling fraction of
the methacrylic acid cyclisation with 2-chlorothiophen,
we found that the main product was the ketone XR = Cl,
26% isolated yield) and with 2-methylthiophen, the
ketone XR = Me, 4%) was formed to a smaller extent.
With 2-phenyithiopben, two compounds with mass
pumber 388 were formed, which could be isomers of
3R = Ph).

Considerable amounts of polymers were formed in all
of the cyclisation experiments, and we were able to show
that a catalytic amount of methacrylic acid in PPA
polymerized 2-methytthiopben to the extent of 85% at
50-60° during 1 hr. An experimeat without the methacry-
lic acid left 85% of the methyithiophen intact under the
same conditions. We also isolated 2 high boiling fraction
consisting of two different trimers’ of 2-methyithiophen
from one of the ordinary cyclisation experiments with
2-methyithiophen. methacrylic acid and PPA. Thus this
direct cyclisation reaction is of limited value unless the
polymerisation reactions can be suppressed. However,

Table 1. Yields and ratios of cyclised products in the reaction between 2-substituted thiophea derivatives and
methacrylic acid in PPA

Ratios® and yleras®
of cyclised products

Jand 2

9:1 (19)° H I 2
70:30 (15%) " » 2
90:10 (40%) tBy lc 2
60:40 (15%) Ph e 24
100:0 (17%) a e

100:0 (6%) Sie i

‘Determined by GC. “Tsolated yields after distiliation or recrystallisation. “The yield of 1a was reported to be

40% in Ref. 3, which we were not able to reproduce.
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since it is a one step route 1o the bicyclic systems it may
be useful in selected cases, ¢.g. the t-buty! case (Table 1).

All of the compounds 1a-1f were independently syn-
thesized by known routes’® via the 2-propionyl-
thiopheaes § followed by the Mannich reaction and
thermal elimination of the hydrogen chioride salts 6 to give
the o8-unsaturated ketooes 7, which were finally
cyclized with PPA. Also 20-2d were prepared via this
route, starting from the 3-propionyithiophenes §
(Scheme 1).
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Scheme 1.

DESCUSBION

The 6-ones (1) arc most likely formed by Friedel-
Crafts acylation of the thiophen nucleus to give a,8-
unsaturated cetones 7 (the 2-isomers), which sub-
sequently cyclize. In fact the ketones 7 (the 2-isomers)
were observed in the reaction mixtures at carly stages of
the reactions and 7 are easily cyclized with PPA, as
mentioned above. The a,8-unsaturated ketones 7 gave
the cyclic ketones 1a-1f and 2b-2d respectively, without
traces of rearrangement. (For structural assigaments oide
infm)nisobservaﬁouisimpormt.sincemacyhﬁoa
has recently been shown to be reversible in PPA."

The 4-ones (2) are probably formed via the thieayl-
propionic acids 4 followed by cyclisation. This is in-
dicated by the presence of small amounts of 4R = Me) in
the mixture with 2-methylthiopben and methacrylic acid
in PPA (detected as its trimethylsilyl ester), and also by a
control experimeat in which 4R = Me) was treated with
PPA in the presence of methacrylic acid. In this way, 2b
was formed in about 30% yield. If the methacrylic acid
was omitted the cyclisation did not take place to more
than 1% under otherwise identical conditions. This is in
agreement with the results of Sam and Thompsos,® who
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reported a 0% yield in ring closure attempts with 2-
methyl-342-thienyl)propionic acid with PPA at 30-80"
for 0.25-12 hr, The action of methacrylic acid is obscure,
but a change of the acidity of the medium may be part of
an explanation.

The relative proportions of 1 and 2 do not reflect the
ratio of acyfation vs alkylation. First of all the yiekis are
too low and also the initially formed acylated inter-
mediates 7 (2-isomers) are partially consumed in com-
petitive reactions, ¢.g. to give Lbekcwmoltrpe k R

During the course of this work, Palmer ef al.’ reported
that 3-(2-methyl-S-thienyl)propionic acid (8) rearranged
completely in PPA at 100° to give the 6-0ne derivative §
exclusively (Scheme 2). Obviously, the same kind of

Scheme 2,

rearrangement could also be responsible for the for-
tmation of the 6-ones in our cases. We therefore repeated
the experiment of Palmer ef al. and isolated a compound
with the same m.p. and NMR ('H and "’C) data as
Palmer ¢ al. reported (Tabie 2). Since we had the 'H and
3C data of several similar compounds (the ketones 1 and
2) it seemed more likely to us that the compound we and
Palmer of al had isolated was the 4-onc derivative 18.
The chemical shift of 3-C consistently appears at higher
field (5-6 ppm) for the 4-ones than for the 6-ones (Table
2).

We also prepared the 6-one 9 by an independent route
(from 11 and PPA) and could show that this ketone had
the *’C shifts consistent with the other 6-ones, and also
had s different retention time on GC (co-injection),
different m.p. and different polarity on tic than the 4-one
l..(!‘betommleupohrtbanthcm.)lno@er
to exclude the somewhat unlikely situation that all ring-
closures described in this paper occur with complete re-
arrangement, the dipole moments of 1c and 2¢ were deter-
mined in benzene and found to be 4620.1D and 3.5%

Tabie 2. 'H and "’C chemical shifts for 3-H and 3-C of the 4 and 6-00es in CDCl; relative to TMS

6-ones 854 8¢ 8¢ 8y.4 4-ones
la 7.09 123.9 e 7.10 Py

» 6.73 122.6 N6y 677 2

6.82° 6.75*

e 6.83 18.8 13.0  6.88 2
i 7.20 19.7 e 2.3 2

le 6.99 123.8 ,

] 6.74 122.6 6.7 6.76 10

2) in xctone-ds



Cyclisations with methacrylic acid in PPA

0.1 D respectively, which agree with the expected polari-
ties of these substances and lend support to our struc-
tural assignments.'’ Thus, the 3-(2-thienyl)propionic
acids do mot rearrange under these conditions (PPA,
$0-1007).

From the paper by Palmer e al® one gets the im-
pression that 9 and 10 have identical 'H NMR spectra.
The major difference, however, is the pattern of the CH,
resonances. While in 9 the two CH, resonances are
indistinguishable (appearing as an irregular multi-line
band centered at 2.90 8) they are clearly separated in 10
{(as Palmer et al. reported for 9); a broad three line band
at 3.06-3.16 8 (centered at 3.118) and a sharp 10 line
band at 2.81-2.93 § (centered at 2.87 8).

Furthermore the 3-protons of the 6-ones and the 4-
ones have very similar chemical shifts. The differences
are in some cases less than 0.05 ppm and the shifts are
solvent dependent (Table 2). Thus the diagnostic value of
the 'H resonance spectra of these compounds is limited.

The assignment of the low field (7.33 8) resonance of
5.6 - dihydro - 5 - methyl - 4H - cyclopentafblthi n-4-
one (2a) to 3-H by Meth-Cohn and Gronowitz’ may be
called to question based on our findings that the 3-H
resonance of 2b appears at 6.77 5. The only difference
between 2a and 28 is the presence of a Me group in the
2-position of 2b, which should shift the 3-H resonance
0.37 ppm 1o higher field compared to a hydrogen.”

With the assignment in Ref. 3, the difference in these
two cases is 0.56ppm, which we feel is too large.
However, the difference between the high field aromatic
resonance (7.08 8) of 2a and that of 3-H of 2 is of the
right order of magnitude, i.e. 0.31 ppm. We therefore
suggest that the high field part (7.08 8) of the aromatic
resonances of 2a be assigned to 3-H.

Moreover, since the 3-H signal of the 2-substituted
bicyclic ketones is little affected by the orientation of the
cyclopentalblketone moiety (Table 2), one would expect
the 3-H signal of 1a and 2a also to be essentially
unaffected, which is the case for their high ficld aromatic
signals. Their low field aromatic signals appear at 7.97 for
Is and at 7.33 for 2a. This difference (0.64 ppm) is
considerably larger than expected, compared with 2- and
3-acetylthiophen (difference 0.30 ppm). The rigidity of
the bicyclic ketones may be responsible for both a
stronger clectron withdrawing effect on the 2-proton of
Ia and 2 stronger anisotropy effect operating on the
3-proton of 28, thus counteracting the electron with-
drawing effect in this latter case. Long-range couplings
(0.4-0.5Hz splittings) between 3-H and 4CH, were
observed for the 6-ones 1a, 1b, Ic, le and If,"* but
long-range couplings between 3-H and 6-CH; of the
4-ones 2a, 2b and & were not visible.

EXPERIMENTAL

The PPA was Merck's commercial guality, THF and diethy-
lether were dried and distiBed over Na with benzophenoae as in-
dicator, and commercial CH Cl: was purified by passage through
a basic alumina column. 'H NMR spectra were recorded with a
Jocl MH 100 and a Variso A 60 spectrometer. The '’C NMR
spectta were recorded with a Jeol FX-60 NMR spectrometer.
M.ps and b.ps are uncorrected. IR spectra were recorded with 2
Perkin-Elwer 257 IR Grating spectrometer. Gas chromatograms
were recorded with a Perkin-Elmer 900 Gas Chromatograph
equipped with a Varian 481 Digital Integrator. Dipole moments
were determined with a WTW type DM 01 dipole meter.

acid, PPA and thiophen derivatives (essemtially as gioen in Ref,

UN

3). The 2-substituted thiophea derivatives together with 1.2 eq of
methacrylic acid in an equal votume of CH.Cl: were added drop-
wise to PPA (5.0 g per mmol of the thiophen derivative) at 50-60°
during 30 min. The mixtures were stirred for | hr at this temp.,
cooled, hydrolyzed with ice-water and extracted with ether. The
cthereal phases were dried (MgSO,). evaporated and distilied
oc recrystallised 1o give the products shown in Tabie 1. GC traces
were recorded oo the crude ethereal extracts (3% OV I,
Chromosord Q 80/100, 70-300°. 12/min) and the isomer dis-
tribution determined after comparison of retention times with
authentic materials and of mass spectra. The "C NMR spectra of
the punified reaction products were also compared with those of
suthentic materials.

Syntheses of authentic cyclopenta{blthiophen ketones

4.5-Dihydro-2.S-dimethyi-6H-c yclopenta[ b thiophen-6-one (1b).
To 100g of PPA, 4.4g (0.023 mol) of S5-methyl-2-methacry-
loylthiophen was added dropwise at 50°. Stirring was coatinued
for 1he and then the mixture was hydrolysed with ice-water,
extracted with ether, washed with NaHCO.aq. dried and
evaporated. Distillation afforded 1d in 82% yield. b.p., < 81-82°
IR(NaCT) 1700cm ' C=O. NMR{acetooe-du): 1.22(d. 3H, S-CH.),
2.55 (d, 3H, 2CH)), 2.31-3.42 (m, 3H, CH,, CH), 6.82 (m, IH,
3.H). ,}“J-C!‘) 1 Hz, ,cu_;(u, 7 Hz (Found: C, 64.96; H, 6.03; S,
19.38. CoH 108 requires: C, 65.03; H. 6.06; S, 19.29%). In a similar
way we obtained the following ketones.

4}&M2-!~Mﬂ-&n«hﬂ&-rﬂopaln(b]l@bp&a-6-
one (1¢), yield: S4% from S-t-butyl-2-methacryloylithiophen, b.p.,
124-126". ap~15507, 1084, Rp 613miimol. ud6:0.1D.
IRINaCD) t169Scm ' C=0. NMRICDCh): 1.31id, 3H. S-CHu).
1.41(s, 9H, tBu), 2.54(q. 1H, &H rrans), 1.18q, IH, &H cis),
2.9%10 lines, 1H, 5-H), 6.83(bs. 1H. 3-H). Jeumaranns 17 Hz,
Jaron on 68HZ Jarinn vn 2.5 Hz Jeeuoen (6.3 HZ (Found:
C,68.7; H. 1.719. C;H,OS requires: C, 69.2; H, 7.74%).

4.5- Dikydro-2-phenyl-S-methyl-6H - c yelopenta[ b lthiopen -6-
one (14), yield: 18% from 2-methacryloyl-S-phenylthiophen, m.p.
111-112 (hexane). IR(KBs): 1680cm ™' C=0. NMR(CDCL):
1.34d, 3H, 5-CH)), 2.5%q. tH, 4H trans), 3.26(q, 1H, ¢H cis).
2.98(10 lioes, 1H, 5-H), 7.20(s, 1H, 3-H), 7.3-7.6(m, SH, C.HJ).
Jewrmancs 16THZ, Jowosn 6THZ, Joiyiremesn 24 HZ,
jm»\.n T4 He

4.5-Dikydro-2-phenyl-S-methyl 6 H -cyclopenta [b) thiophen-b-
ome (le), yield: 68% from 2-chloro-S-methacryloylthiophen®
(reaction temp. 807, b.pes 103-105°, ap® 1.5926. IR(NaCl):
1700cm ™' C=0, (M.* b.pas 91° ap” 1.5887). NMR (CDCl,):
1.32%d, 3H, S-CH)), 2.58(dq, 1H, 4H trons), 3.28(dq, IH, +H
cis), 29910 lines, 1H, 5-H), 6.99(t, 1H, 3-H). Jyu.en 04Hz
.'Qu"...,‘n... 17.0Hz, JGNm.\-N 6.7Hz, J. Hinen tn2.6 H2,
Jewsoen.IHe (Found: C, S1.5; R, 3.74. C,HCIOS requires: C.
51.48; H, 3.78%).

4.5-Dihydro-2-methylthio-5-methyl-6H-c yclopenta[ blthiophen -
bome (1D, yield: 20% from 2-methytthio-S-methacryloyl-
thiophen, bpes 127-130". [R(NaCl): 1680cm™’' C=O.
NMR(CDCh): 1.28(d, 3H, 5-CH,), 2.5&s, 3H. SCH.), 2.54(q. IH.
4-H trans), 3.22q. 1H, &H cis), 29310 lines, 1H, S-H), 6.87(s.
tH, 3'") Jo Hirnems 4 He s 170 "l. Jc.u... mﬁ.B “l.];.m,..-_\.nl] Hz,
Js(‘",,g“.’.} Hz (Found: C, $45. H, .. Cv"mos_' msf
C. 545; H. 5.00%).

5.6- Dikydro-2.3-dimethyl 4H-cyclopental b lthiophen-4-ome (20).
yield: 61% from 2-methyi-4-methacryloyithiopben, b.po, 81-83°.
IR(NSCI): 17200 cm * C=O. NMR (acetone-d,): 1.221d, 3H, S-CH.),
247, 3H, 2<CH)), 2.2-3.7(m, 3H, CH, CHy), 6.7(m, 1H, -H).
Jamacu, O HE, Jon s.cn8.5 He. (Found: C,65.10; H.6.10: S, 19.19.
CoHwOS requires: C, 65.03; H, 6.06: S, 19.29%),

5.6- Dikydro-2-1-butyl-S-methyl-4H-cyclopenta [b] thiophen-4
ome (3e), yield: 50% from 2-t-butyl4-methacryloyithiophen. b.p.a «
95-96°, ap” 15429, ¢ 1.086, R, 0.5 mi/mol. x3S+0.1D.
IR(NaCl): 1705cm ' £=0. NMR(CDClL): 1.28(d, 3H. S-CH..
1.368(s, 9H, tBu), 2.72q. 1H. 6-H trans), 3.40(q, 1H, 6H cis),
29Am, IH, $-H), 68%s, 1H, 3H) Jorcts st reas 17.3 H2,
JorensbTHZ, Josi nonsn2THZ, Jopaen6.7Hz (Found: C,
68.9; H, 1.74; S, 15.5. C;;H,(OS requires: C, 69.2; H, 7.74; S,
15.4%).

5.6-Dihpdro-5-methyl-2-phenyi-4H-cyclopenta [b] thiophen4-
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one (2d), yield: 65% from J—muha‘yhyi-z'pbayhhom. mp.
96-97° (hexane). IR(KBr): | C=0. NMR(CDCh): 1.34(d,
3H, S-CHy), 2.74(q. IH, &H muu) 3.4Xq, I1H, 6-H cis), 2.98(10
lines, 1H, 5-H), 7.28-7.64(m, 6H, aromatic). Jopcennmen 17-2 H2,
Jemcus S8 HE, Jont mumesu2BHL, Jsuscw, 4HL (Found: C,
73.8; H, 5.40. C,H,;08 requires: C, 73.7; H, 5.30%).

4.5-Dikydro-2-methyl-6H-cyclopenta(bthiophen-§-one (%). A
soln of 1.0 (6.6 mmol) of 2-methyl-S-acryloytthiopbea in 2 ml of
CHCl, was added to 30 g of PPA at 50°, whereapon the reaction
temp. was gradually raised to 90° and kept there for 20 min. (At
lower temp. the reaction was incoaveniently slow.) The usual
work-up gave 300 mg of crude 9, which was purified by prep th
(2mm silica, hexanc/ethyl acetate 80/20), R, 0.28-0.19, yieid
240 mg, 24%. The substance crystallises on standing at room
teap., m.p. 53-54°. IR(KBr): 168Scam™' C=Q. NMR(CDCL):
25%d, 3H, 2-CHy. 290(m, 4H, CH,; 674m, 1H, 3-H).
Jynzcn,1.0 Hz. (Found: C, 63.09; H, 5.33. C4HgOS requires: C,
63.13; H, 5.30%).

$.6-Dikydro-2-methyl-4H-cyclopental b)thiophen-4-one (M), A
mixture of 3{5-methyl-2-thieayl)-propanoic acid and PPA was
stirred at 100” for 3 hr and worked up (according to the descrip-
tion by Palmer ¢f al) to give 2 J0% yield of 10, m.p. 65-66° (petr.
ether 60-70). (Ht.' m.p. 65.5-66.5° for compound 9). IR(KBr)
1685 cm ™' C=0. NMR(CDCh): 247 (pent, 3H, 2-CHy), 2.81-293
(10 sharp lines, 2H, CHy), 3.06-3.16 (3 brosd lines, 2H, CHy),
6.76(q, 1H, 3H). Jy.y 20,12 Ha.

Irolation of 2-methyl-di-1,345-chioro-2-thienyl)-propan-1-one
(3, R=CD. This substance was obtained as s high boiling frac-
tion from the product of 2-chiorothiopben and methacrylic acid
in PPA. B.p.y 182-187°, yield 26%. NMR(CDCly): 1.27(d, 3H,
CHy), 2.75-3.62(m, 3H, CH, CHy), 6.60(g, 2H, 8-protoas of the
3-thieny! ring), 6.92(d. 1H, 8-proton meta to the CO groap of the
1-thieny) ring), 7.47(d, 1H, B-proton ortho to the CO group of the
1-thieny! ring). Jy.4 maayncd-$ HZ, Jou,cn S Hz. MS: Found : m/e
304 requires: 304 (for PCI). IR{NaCY) 1660 cm~' C=O. (Found: C,
;7.7; H, 3.31; 8, 20.66. C;HCLOS, requires: C, 47.22; H, 3.30;

, 21.0%).

Cyclisation of 2-methyl-3(5-methyi-2-thienyi)-propencic acid
(4, R = Me). A mixture of 220 mg (1.47 mmol) of (R = Me), 1353
(15.7mmol) of methacrylic acid and 150 mg (0.876 mmol) of
dodecane (as internal standard) in 185 of PPA was stirred at
$0-35° for 1.5 hr. After hydrolysis and extraction with ether, a
portion of the dried (MgSOJ cthereal extract was sdylated
(Regisi) and analyzed with GCOV 17, 3%, 1.7m, 100-225°,
#*/min). The bicyclic ketone 23 was formed in 30-40% yield
(three differeat experiments) and all of the starting material was

When thu experiment was performed without methacrylic
acid, only 1% of 2» was formed and 99% of the starting material
was left unchanged.

2-Methyi-3-(5-methyl-2-thiexyl}-propancic acid (4, R = Me). To
nsols of 27 (0.12mol) of Na in 154m! of abe BtOH, 2.7
(0.130 mol) of diethyl methy! malonste was added. After stirring
for 1 hr, 17.48(0.119 mol) of 2 - methyi - § - thenylchioride was
added dropwise and the mixture refuxed for 17hr. A soln of
25.55 (0460 mol) of KOH in 25 mi of water was added to the
EtOH soln and reflux continued {or 24 br. After evaporation
the EtOH the residue was treated with ice-water,
with cosc HC! and extracted with ether. Drying (MgSOJ)
evaporation and distillatioo gave $.9g (25%) of the tite com-
pound, b.pey H1-114". IR(peat, NaCl): typical carboxylic acid
and C=O at 1700cm™'. NMR(CDCY): 1.2¢(d, 3H, 2-CH,), 2.40(ds,
3H, 2T-CHy), 2.57-3.28(m, 3H, CH;, CH), 6.57(bs, 2H,
and 4Th-H), 11.85(s, 1H, COOH). (Found: C, $8.71; H, 6.55.
CoH 1,08 requires: C, 58.67; H, 6.56%).

The a.8-unsaturatod ketooes 7. The description givea in Ref. 3
starting from the appropriate propionyithiophenes was followed.

2-Series

2 - Methacryloyl - § - methyithiophen (1, R' = Me). Aﬁiy!dd
was obtained from 2 - propioeyl - 5 - methyithiopben,"
b.pais 66-68°. NMR(acetone-ds): 2.0(m, 3H, CH,), 2.5Xq, 3H,
$CH,), 5.75(m, 2H, »CH,), 6.87(dq, 1H, 4-H), 7.55(dd, IH, 3-H).
Jauand3 SR, Jionuunl 0 HE, Jscu,su0.4 He. (Pound: C, 64.97;

%a

<

2
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H. 604; S, 19.18. CoHWOS requires: C, 65.03; H, 6.06; §,
19.29%).

S-1-Busyl-2-methacryloplthiophen (7, R’ =tBu), yield: 21%
from 24-butyl - S . propionylthiophen,” b.p.,; 146-148".
NMR(CDCly): 1.40 (s, SH, tBu), 2.04(m, 3H, CHy), 5.70(m, 2H,
«CHy), S5.74m, 1H), 686, IH, 4H), 75d, IH, 3-H)
JyusnbOHz. (Found: C, 65.0; H, 793, C;;H,,OS requires: C,
6.2, H, 1.74%).

Z-Maucryloyi-myﬂbrh (7, R' = Pb), yield: 22% from
S-pheayl-2-propionyithi S mp. 8788 (bexane).
NMR(CDCly): 2.08(s, 3H, CHy), 5.78(bs, 1H, =CH), 5.83(bs, 1H,
«CH), 7.Xm, 4H, aromatic), 7,6(m, JH, sromatic). (Found: C,
73.3; H, 5.21. C, 1,08 requires: C, 73.6; H, .30%).

Shie), ndd

S-Methacryioy-2-maethyithiothiophen (1, R'=
yithiopbeo, purification b
peatanc/ether, Wlb}

25% from 2-methyithio-S-peopion:

column chromatography (silica pel,

NMR(CDCly): 2.03(s, 3H, CHy), 2.5%(s, 3H, SCH,), 5.7%(m, 2H,
«CH,), 69Xd, 1H, 3-H), 7.5)d, 1H, 4H). J3.4..44.0 Hz. (Found:
C, 54.0; H, 5.06. CoH 408, requires: C, 54.5; H, 5.08%).

3-Series

& Methacryioyl-2-methyithiophen (7, R = Me), yield: 2%
from 2-methyl-4-proploaylthiophen, b.p.qs 93-9¢°. NMR(CCL):
2.00(t, 3H, CHy), 247(d, 3H, 2-CH,), 3.78(m, 2H, =CH,), 7.16(m,
1H, 3H), 7.64d, IH, S$-H). Iyusul4Be, Jyuscu09Hr
(Found: C, 64.97; H, 6.17. C.H..OSmliu C, 65.03; H, 6.06%).

Z-t-MJ-MM (7, R'=1tBu), yield: 42%
from 2-¢ b.p.es 94-95°. NMR(CDCly):
1.36(s, 9H, tBa), 2.00t, 3H, CHy), 5.72{pent., 2H, =CH,)}, 7.24(d,
1H, 3-H), 7.6, 1H, S-H). Jyusnl 4 He (Found: C, 688; H,
8.16, C1;H\OS requires: C, 69.19; H, 7.74%).

4 - Methacryloyl - 2 - phenylthiophen (1, R’ = Ph), yiekd: 26%
from 2 - phenyl - 4 - propios m.p. 70.5-71.5° (bexane).
NMR(CDCly): 2.0Md, 3H, CH,), 5.80(s, 2H, =CH,), 7.2-1.8m,
TH, aromatic). (Found: C, 736; H, 5.28. C,,H,,08 requires: C,
73.6; H, 5.30%).

2 - Methylthio - propionylthiophen (5, R'=SMe 2-
isomer). A mixture oluu(mnnot)ofz-meaym

100-110° for 3 hr, cooled, and
stirring for 1 hr the mixture was ;
MMMMWMW.NN&,CON,
water and dried (MgSO.. After evaporation of the solvent, the
residue was distillod, b.pg, 54-103°, yield 103g (30%). NMR
(CDCh): 1IN, 3H, CHy), 2.58(s, 3H, SCH,), 2.88(q, 2H, CH)),
6.90(d, 1H, 3-H), 7.5Xd, IH, ¢H), JouonbS HE, Jyuaid 0 He.
(Fonnd C, 51.3, H, 5.34. C4H 408, requires: C, 51.6; H, 5.41%).
General description for the synthezes of the 3-propionyl-
thiophenes $. To a soln of the appropriste 2-substituted 4-bromo
or 4-iodothiophon derivative in ether (100 mU0.1 mol of thiopbea
duivaﬁn)lloqo(nau-kxmmaddedu-w followed
by L1 eq of N,N-dimethyipropionamide in ether (S0 mi/0.1 mol of
amide). The mixture was allowed to reach room temsp. spoo-
taneously by removal of the cooling buth. After stirring for 1 br
at room temp., excess IN HC! was added and stirring was
cootisued for 1be. The mixture was extracted with ether, the
collectod ethereal phases washed with water and dried.
Evaporation of the solvent and distillation gave the 3-propioayl-

thiopbeoes.

2-Methyl-4-propioayithiophen yield: 6% from 4 - broaw - 2 -
methyithiophea, b.p., 114-116". NMR(CDCl): 1IN, 3H,
CHy), 2.45(d, 3H, 2-CHy), 282(q, 2H, CH)), 7.1%(m, tH, 3-H),
7.77(d, 1H, 5-H). Jyusul4Hz, JmMIOHl. Jewsony? He,
(Found: C, 62.39; H, 6.49. C;H,,OS requires: C, 62.30; H, 6.54%).

2-t-Buryl-4-propionylthiophtn, yicld: 67% from 2-t-butyl4-
iodothiophen,” b.p.es 91-93*. NMR(CDCh): 11701, 3H, CHy),
1.3%s, 9H, tBu), 24%(q. 2H, CH,), 7274, IH 3-H), 7824, IH,
SH). Jrusuld4H2, Joyuen,7He. (Pound: C, 67.2; H, 8.16
C11HOS requires:C, 67.30; H, 3.235).

2-?5.,!4-"?& yield: $9% from 4-bromo - 2 -
pheayhthiopben.” m.p. 70-71.5° (BtOH). NMR(CDCl): 1.2t
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3H, CH,), 2.88(q, 2H, CHy), 7.3-7.6(m, SH, CH,), 7.68(d, 1H,
3-H or 5-H), 7.85(d, 1H, 3-H of 5-H). Jyusnd 4 HZ, Joncn,7 He.
(Found: C, 72.2, H, 5.49. C;,H,;0S requires: C, 72.2; H, 5.59%).

2 - Acryloyl - § - methylthiophen 11). To 5.57 g (36.2 mmol) of
$ - methyl - 2 - propionylthiophen'* in 100ml of EtOAc, 8.6
(45 monol) of phenyiseleneny! chioride was added, followed by 20
drops of conc HCL The mixture was stirred at room temp.
overnight. Tic (silica, bexane/ethyl acetate 90/10) showed almost
complete consumption of the starting material. Water was added
and the organic layer was coflected and washed with water,
NasHCOwq and dried. Evaporation and distillation gave 7.7g
(69%) of the a-pbenylseleno ketooe, b.pg s 145-155°, which was
oot compietely pure (s small amount of dipheny!l disclcnide was
present). This material (7.0 g. 23 mmol) was dissolved in 75 ml of
THF, and 12.1 g (56.6 mmol) of sodium metaperiodate, dissolved
in & minimum amount of water (ca. 50 mi), was added at room
temp. The mixture was stirred for 2 hr and then extracted with
cther. The ethereal phases were washed with water, dried and
evaporated. Distillation gave pure 11, b.py, 57-62°, 1.7 (49%).
NMR(CDCL): 2.8%(s, 3H, CH,y), S82(ABq, 1H, =CH trans),
6.4XABq, 1H, »CH cis), 7.08(ABq, 1H, -CHa), 68Xd, 1H, £H),

| I I’"’ annnd f‘ 631202 H 8 P."mmmm [

sl R et

63.13; H, 5.30%).

Dipole moment determinations were performed as dielectric
constant messurements (the resonance method) on beazeme
xolub’om”of Ic and 2¢ at 21.6£0.1° according to standard pro-
cedures.
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