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The beteroaromatics, accompanied by the current
development of their ring opening procedures, have been
recognized as the very useful tools for the synthesis of
the oatoral and other products.”? Despite this imterest,
ﬁnkumﬁonhubunhntothcmnﬁonw

palladium. This reaction to provide 3-thicayl aldchydes
and ketones seems to be promising because it formally
corresponds to the Michsel type addition reaction of
thieayicuprate to a.8-unsaturated aldebydes or ketomes."

phenes have boen studiod with 11 kinds of allylic and
homoallytic alcobols in the preseace of catalytic amounats
of palladium salt with variatioas of solvents and ad-
ditives. The allylic alcobols examined in this paper are
allyl akcobol, a-, - and y-methallyl alcobols, methyl-
pmpeaylwbmol. uo-bmeaylmethyiwtinol. .ethyl-
vinylcarbinol, iso-propylvinyicarbinol, pbeayltvinyicar-
binol and cyclobexen-3-ol. Allyimethyicarbinol has also
been examined as a homoallylic alcobol.
Ahummomwfaop&inﬁm(d&hm

phen
in 2ml of HMPA (bexamethylphosphoric triamide) or
DMF was beated under argon at 100-120° for an ap-

yimeth :
position (of allylic alcobols) to provide 3-thiemylalde-
bydes or ketomes (1 or 3) took place selectively or
prefereatially over the thieayiation at the 2-position
(qas 1 and 2).
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Table |. Palladium catalyzed thiesylation of altylic alcobols with 2-bromothiopheae in HMPA®

Product
Temp.® Time Coov®

Entries Akobols ) ey (%) carboayl carbowy! Thicayl  Others

1 CH»CHCH OH 108 [ 100 SX46) 0029 ]

2 % 4 T % 2 n

3 CH~C(CH,)CH,0H 105 8 68 $9(42) 0 3 T

4 100/ 9 61 2 0 6 19

[ CH,CH=CHCH,OH 12 X o4 ) (i} 52

6 CH~CHCH(CH,)OH 120 3 100 0(82) «5 43)

1 CH@CHCH(CH,)OH 1006 95 7} @&n @

3 CHCHCH(C,H,)OH 120 pX] % 95 ] 2

9 CHACHCR(C,H,)OH 120 $ L] 9393) 56 2

10 CHACHCH(CH,)OH 120 4 100 (88) — s s

" CHyCH»CHCH(CH,)OH 128 ] % TNS4) 3 20

12 (CH,C=CHCH(CH,)OH 130 95 s U 0 %

13 Cyclobexen-3-of 120 9 [ o} 3 - . ] &

4 CH»CHCH,CH(CH,OH 120 [} 100 s 1] 3
mmmmmmmnﬁumnufmmwammw

(3 maol), NaHCO, (2.4 mmol), Nal (0.07 manol), tripheayiphosphine (0.06 masol), and P&(OAc), (0.02 mmol) in 2 i of HMPA.

mwwm £0.5* deviation.
‘Based ca

2-bromothiopbese consumed.
“Determined by the ares intensities 0o VPC (SIDC 550, He). The values in the pareatheses refer to the isoleted yiolds.
“3-Thienylcarbouyl and 2-thieaykcarbosyl refer to 3-(2-thicoylaidehydes or ketooes and 2{2-thiewyDaldehydes or ketowos,

respectively.
*The reactioe was wadertaken woder the following conditions: 2-bromothiopbese (2 mmof), allylic alcobol {6 mmol), NaHCO,
(Lln-on,Nd(Mn.ol)andNOAc),(Mﬂ.on-2dolmlPA.

alcobols; VPC and isolated yields are in a good
agreement. On the other hand, the reaction to give al-
dehydes is relatively slow and comparable amounts of
positional isomers are obtained. The discrepancy be-
tween VPC and isolated yields may be due to the
condensation of products. The methyl substituent on
olefinic carbons retarded the reaction. Therefore in the
case of isobutenyimethylcarbinol (entries 12 and 6 in
Tnblulandz.moectivdy)themcnopbeamnw

E

were examined. With a-methallyl alcobol the reaction
mumfaaotywnhom:nymwyu doping with Nal
and/or tripbeayiphosphine did not cause any significant
change. DIPHOS[W&MMMIM
the regioselectivity for 3-thieaylation, though the reac-
tion became appreciably slow (at 120° for 24 hr, 6%
conversion: 92% of 3{(2-thienyf)carbonyl, 6% of
bithieayl, and 2% of unknown, ¢f. entry 6, Table 1). With
allyl alcobol, tripheaylphosphine was the most effective
catalyst; Nal improved the turn-over of the catalyst, but
not as much as tripbeayiphosphine. Without these ad-
ditives, the reaction ceased esseotially at ~ 50% coo-
version based on 2-bromothiophene and the prolonged

(2-thienyeetone bithienyl = 70:8: 16 (aknown 6%, .
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Table 3. Palladinm catalyzed thicaylstioe of o-mothallyl alcobol with S-substituted 2-bromothiophone®

Tomp. Time Coov.

Mﬁ‘%‘_
¢ 7

Eatry Thiopbese Solveat Base 0 ) (%)
i S HMPA NaHCO, 120 28 bl 8205 84 &
2 S HMPA NaHCO, 12 8 100 M.1(44) 62 36
3 S DMF KO, 100 b 100 NASH 29 &9
4 S¢ HMPA NaHCOy 120 7 o4 0.600) 65 26
b S DMF NaHCO, 120 16 9% N098K2) 03 L Vg
[ 4 HMPA NaHCO, 120 b 9 96.4(00) —_ 18,62
7 [7 ) HMPA NaHCO, 120 n 26 s b1
S HMPA NaHCO, 120 9 100 100 (69) - -—
9 E7 HMPA NaHCO, 120 10 100 - 21(10),) 29(14).* 3*

“The weaal scale is § (4 mmole), a-methallyl alcobol (6.0 mmol), PAOAC), (0.04 mmole), Nal (0.14 mmole), base

(4.8 oq), triphonylphosphing (0.12 mmole) in 3 md of solveat.
*Deotermined

by the arce inteasities on VPC (SiDC 530, Ho). The values in the parentheses refer to the isolated yields.

“Unspeciied product.
gﬁw

The preseat reaction could accomodate a wide variety
of functional groups as shown in oqn 3. With similar
facility under the similar coaditions to the reactions in
Table 1, S-substituted 2-bromothiophenes $ reacted with
a-methallyl alcobol to provide 3-thicayl ketones 6 selec-
tively together with the small amounts of . 2-thiemyl
ketones 7 (Table 3). Only with 5b, reduction to give
Mﬁ@MWWM(@ﬂLT&b&
3). This uadesinble side reaction was smppressed by
switching a solvest from HMPA to DMF, using K:.CO,
as a base, and lowering the temperatures (eatry 3, Table

M Vycurs + 2

Bithicayl.
'csmmymu&mmwamu

3). 2-(5-Acetyithienyl chloride, i costrast to bromide
84, reactod to give mainly 5.5'-diacetyl-2.2"-bithienyl
together with a small amoust of the expected product &d

{eatry 7, Toble 3).

This thiemylation, coupled with the desuifurization
with Rasey nickel'? (eqn $), is formally equivalent to the
1,4-addition reaction of kthium diskyicopper to the a,8-
unsatursted carboayl compounds® (eqn 4), but the former
sooms {0 have some advantages over the latter: (a) The
manipuiation is very easy (sot seasitive to moisture) and
applicabile to large scale reaction. (b) Allytic alcohols are

25(:“3 (4)
o
Cox
Raney Ni
@cn CH,CCHy —— U-Cncaccs [\
5 27203 “reon s 2 f{) 3 CHCH LBy ()
Benzene C, H OH Q_IO
od 13
OH  Ransy Ni 0, (6
crf}ﬁcn,cuz—é . &—cuzmzcu3 -
o TsOH
'Y Benzene s
ca3<:c1i2c2uz,cuz—-l}-cozcu3
o
oH Y
Coliins [ 13
oxidation_ O Raney Ni X AL a A L0R™" (4
cnsiucu cu-cu-@-cozcu TSOH
M
8
3 °\f v
cH \c’(cuzk,coza —  CH,E(CHy) cucozn —— A Y(CH,) (CR=CHCO,R
] Ik X=_SPh B
12, X= SOPh

/&/\N\/"‘oz”

4

(8)



and sobstitueats can be introduced ap-

propriately, as necessary, on the thiopbene ring before or
after the present reaction.

Methyl 2-(2-thicoyl)ethylketone (catry 6, Table 1) was

present reaction were
Whm@)dﬂﬂhmmm
synthetic intermediate 8 for the syathesis of 9-oxo-trans-
2-decesoic acid 14'* (queea substance, a bhosey bee
pheromone). The carboas origiaated from thiophene are
ndicated by the black spots on the structural formula of
S Thus, methyl S(3'-oxo-butyl)-2-thicoylacetate &b,
obtained in eatry 3, (Table 3), was comverted to 8 in
81.5% isolated yield following to the similar procedures
to eqa (5). Simdlarly the mixture of S-carbomethoxy-2-(4'-
oxo-pentyithiopbene 9 and S-e-bomethozi-(d'-oxy-
peat-l'-cn{',lxhiophae 10 (entry 9, Table 3), Collins

furaished the same product $ in $5% isolated

Queea substance 14 was propared according to egn (8),
esseatially following to the method of Trost.' Thus,
sulfenylation (92%) and oxidation with NalO,, followed
by the thermal dehydrosulfenylation gave rise to trans-
ester 13 exclusively (85% from 11). The stereochemistry
was determined unequivocally by NMR and IR spec-
tr08cOPICS () ciatnts praseas ™ 16 Hz and a weak absorption
at 980 cm™'). Hydrolysis of 13'7 gave 14 in a quantitative
yldd with the idestical spectral data to the reported

Fmﬂynmm&wiﬂemmmetoulproﬁkof

Cﬂz-CH?Hzﬁ Pad (OAc) 2
OH

@Br + PA(0)
s

i

]
(] 14
H o M+ PdAHBr
s )

OM 0
s ]

o—_— %u _—
OH oM

14 4]

2 O—Pdar
s

1S
PAHBr + NaHCO

s

s £

3 Pd(0) + NaBr + CO

alcobol, »ot Nal, served as a reducing reagent of P&(II)
toPdO)"(eqn%.‘l‘hemeo.chuon,thnnbobol

nctedunnduan;mm suggested by the
quantitative formation of 2.2’-bithienyl using sec-hexyl
alcohol instead of ally alcobol (eatry | (Table 1), 9%6%

convmulurfot“h) By nnlogywnhuyhnon
mwmmns,wwm
oxidative addition of Pd(0) to 2-bromothiophene (eqn
10), should be active species for thicayhtion. The ad-
ditioa of 15 to a double bond occurs in both senses to
give the intermediates 16 and 17, giving 16 prefereatially
or selectively in all cases examimed (eqn 11). The eb-
mination of hydridopaliadium complex from 16 gives the
caol-form 18 of the major product 3-(2-thieayl)propion-
aldehyde (eqn 12). Judging from the product, the inter-
modiate 17 might have been coaverted to 19 via the
:eqneatnletmhonudad&iooofhy&\dopnnnhm
to give the esol-form of Zn-mwyl)uomnldehyqe 2

position of 2 moles of 15 to give 1 mole of bithienyl and 2
moles of PA(I), which might disproportionate to Pd(0)
and PA(1I) (eqn 14). This mechanism is supported by the
following experiment: Under the same coaditions (to
cotry 4, Table 1) except for using 0.02mmol of
Pd(OAc)s, the bithieayl formation was diminished to 1%.
The similar tendency was also obeerved in eatries 3 and
4 (Table 1). These observations that the higher the
conceatration of PA(OAc), (i.e. the higher the concen-

Clﬂlz-CH(iK + Pd(0) + 2 AcOH (9)

_— Q—Pdsr 15

@pdar + CH,=CHCH ., ——am
s 2 iﬂz CM" * [ 4] Y

(10)

(11)

OM
7

(12)

+ PABr (13)

20

(14)

2 + Hy0 (15)
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The paliadinm catalyzed thiewylntion of allyiic alcobols
Tabie 4. Spoctral aad physical data of 2- and 3-thisnylketones and sidehydes and related compounds’

338

Compounds

ll »aR tp.c:xab

IR :poctruc

Mass lpocttad,

»
*C/mmllg
tp°C)

Compounds liated in Table 1

TET Vel 33, No. 30

2.63-3.31()23zl. 4m),
6.7-7.3(m, 3H), 9.0
(t, ~lH=x, 1B}

1.50(4, 718z, 3M), 3.%(m,
1%}, 6.9~7.3(m, 3!’, 3.67
{4, 28z, 1H)

1.4(8, 782, 3W), 2.8(4.4,
7 and 1.58s, 2H), 3.7

(m, 1B), 6.8~7.4(m, IH},
$.8(t, 1.58x, 1R}

1.04(a, 88z, 3R), 2.33~
3.3)(m, 3M), 6.67-7.20
{m, 3B}, 9.65{4, 1.2R3,
1) ¢

2.13(s, 38), 7.1-7.7
(m, 48), 9.53(s, 1BH)

2.15(s, 3H), 2.6~3.313232
u, 48), 6.74-7.21(=m, 13B)

1.49(a, 78z, 34), 2.1%
(s, JH), 4.04(wq, THz,
1H), 6.8~7.3(m, IH)

1.4(4, 7Rz, JH}, 2.1S5(s,
38), 2.7(m, 2H), 3.67(m,
1H), 6.8-7.5(m, 3H)

0.91(t, 7Hz, 3IH), 1.6-
2.2(m, 28}, 2.13(s,
38), 3.80(t, 7Hs, 1lH),
6.9-7.1(m, 28), 7.2-
7.3(m, 1H)

1.50(s, 6KH}, 1.90(s, 38),
2.73(s, 2B}, 6.8-7.3(m,
38}

1.03(e, 7.5, 3M), 2.4
(q, 7.58s, 2W), 2.5-3.2
(A B.m, 4H), 6.6-7.3
{m, 3B)

1.02(c, 7.28m3, 3H), 1.49
(4, 7.0ms, n), 2050(Qc
7.28z, 2B), 4.05(q, 7.0
Bx, 1B}, €.8-7.3(m, 3N)

3120({w},

3100(m},
1420(m),

3100(w),
1440(m),

3090(w),
1440(m} ,

3100(m),
1610(s),

3100 (m),
6951(s)

3100(w),
1460 (m) ,

3100(w},

3080 (w} ,
1460 (w) ,

3080 (w),
1440 (m),

3100(w) ,
1440(m),

3080(w),
1438 (m),

1725{vs),
700(s)

1730 (vs},
T00(s)

1720({vs)
€30 ()

1720(s»)
695 (s)

16601{s)
700(s)

1715(vs},

1710{vs)
695 (s)

1700(s)
690{s)

1710 {vs}
695 (va}

1708 (vs)
630(vs)

1710(vs) ,
€35 (vs)

1710(vs},
695 (ve)

140(93}, 111(80)
97(100)

140(20), 111(100)
97(34)

154 (65), 125(43)
112(69), 111(100)

154 (71), 97(100)
84(69)

152(100), 137(66)
123(66), 97(59)

154(77), 111(96),
$7(100)

154(17), 111(100),
97 (5)

168(52), 15144},
125(%7), 111(100)

le8(28), 125(100},
97(8%)

182(26), 1491(32),
125(100)

168(33), 139(28),
111 (s4), 97(300)

168(29), 111(100)

~140/6

~140/6

~150/%

~140/5%

~140/%

~150/6

~150/6

~15%0/5

~150/%

~180/%

~160/20

~160/20



28), 7.0-7.2(m, 1B), 7.3-
7.7(m, 3}, 7.8-8.1(m,
mt

1.7-2.2(m, 2H), 2.06(s,
3H), 2.3%(t, 6.5Hx, 24),
2.89(¢t, 7Hz, 2H), 6.6-
7.1(m, JB)f

2.6(m, 3H), 1.6-4.0(m,
18}, 5.6-7.4(m, 53)‘

6.9-7.3(m)

Compounds listed in Table 2
8, - 2.55-3.10(A232‘. 40},
6.8-7.3(m, 38), 9.72(¢,

1.5Bx, W)

1.40(a, 783, 3W), 3.63
(4.q, 7 and 1.68z, 1R),
6.8-7.5(m, 3NW), 9.53(4,
1.68x, 18)

1.32(a, us, 3M), 2.5-
2.7m, 3IM), 3;“(:-Qt ?
and 1.88:z, 1), §6.8-7.3
(m, M), 9.64(t, 1.0Hsx,
1H)

0.92(t, 7.48x, 38), 1.9%0
{(m, 7.4 and 7,082, 24),
3.45(4.t, 7.0 and 2.28s,
i8), 6.8-7.5(m, 3W), 9.50
ta, 2.201, 1%

1.18(d, 6.5Hs, 38), 2.0-

1680 (vs), 752(vs),
708(s), 692(s)¥

3100(w), 1710(vs),
144%5(m), 700(vs)

3376(s), 1670(m},
960(s), 695 (ve)

3080(w}, 301%({m},
830(s), 650 (vs)

3100(m),
1450 (w),

1720 (vs),
775(s)

3100 (m),
1460(w),

1720 (va),
780(w)

3100¢(w),
1455(m) ,

1720(vs),
780(s)

3100(m),
1455 (m) ,

1720(ve),
775(s)

105(100), 97{87)

168(29), 111(41),
110¢100), 97(72)

168(43), 15130},
124100), 97(34)

166(100), 121(38)

140¢12), 11128y,
97(62), 43(100)

140(10), 111(100),
77(18), 43(43)

154(5), 111{41)
S8{13), 45(130)

154(19), 125%{74),
111{100), 97(89)

% Y. Tamant ot ol
Table 4. (Contd)
1 tr » I spoctrac Nass oboctud 'cznq
Compounds B MR spectra . der
Compounds lsted in Table 1
1.08(a, 7Bz, 6H), 2.58 3100(w), 1700({ve), 182(21), 139(49), ~170/20
(sept, 78z, 1H), 2.7- 1440 (m), 690(vs) 110100}
3.2(Aztzn, 4R), 6.8-7.2
(m, 3IW) )
1.00(4, 6.6Kx, JH), 1.09 3080(w), 1710(vs), 182(23), 135{14), ~170/20
(4, 7.0Hs, IR}, l1.46(4, 1450{m), 695(vs) 116100}
5.28x, JH), 21.84(sept,
4z, 18), 4.21{q, 7.28s,
18), 6.8-7.3(m, 3IW)
1.6-3.0(m, 88}, 3.0-3.7 3080(w}, 1710(vs), 180(70), 123(100), ~170/10
(m, 18), 6.7-7.3(m, 30T  1430(m), 695(s) 116 (96)
3.27(s, M), 6.8-7.0(m, 3110(w), 3050(w), 216(82), 1l1(e®), ~170/%

(57.0-87.5)>

~160/8

~160/%

1-ant

+150/10

~140/10

~150/10

~130/10



The paliadiom catalyzed thicaylation of allylic alcobols

7.28x, 2W), 3.80(q, 7.0

Tadie 4. (Contd)
L. - -3 4 », ”
Compounds W spectra IR spectra Mass spectra (:P/'-C?g
Compounds Weied in Tebls 2
. 1.08(4, 6.68s, 3M). 2.4- 3100(w), 1720(ve), 154(6), 126(30), ~150/10
* 3.2(n, 38), 6.8-7.2(m, 1460(m), 770(s) 111(30), 97(100)
H ), 9.58(d, .28z, 10) %
2.04(s, 38), 7.0-7.8% 3100(m), 1670{ve}, 152{100), 124(67), *160/10
QJ\'/' (a, 4B), 9.44(0, 1) % 1620(s), 775(s) 123(79), 97(78)
o
. 2.06(s, 38), 2.52-3.02 3100(w), 1710(vs), 154(34), 111(100), ~150/10
¢ (A,B,m, 4R), 6.7-7.3(m,  1410(m), 770(s) 97(48)
Iyt
1.33(d, 7.08x, 38), 1.99  3090(m), 1708(ve), 154(45}, 111{100), ~150/10
4 (s, 3H), 3.75(q, 7.0Hz,  1450(m), 785(s) 67(46)
1B}, 6.8-7.3(m, 38)
s 1.26(d, 6.78z, 3K), 2.00 3090(w), 1705(vs), 168(61), 125(100), ~150/10
. (s, 38), 2.5-2.7(m, 28), 1450 (m), 770(s) 111(86), 97(54)
3.1-3.7(m, 1H), 6.8-7.3
m, 3t
N 0.93(t, 7.48z, 3M), 1.99  3090(w), 170S(ve), 168(37), 125(96),  ~150/10
(s, 38), 1.4-2.2(m, 26), 1460(w}, 775(s) 97(100)
3.54(t, 7.4Bz, 18), 6.8~
7.3(m, 38
1.15(4, 6.28x, 3H), 1.42  3380(br. e), 3090 168(6), 150(4), ~150/5
. (br.s, 18), 2.4-2.6(m, (m}, 1620(m), 790  125(4S}, 45(100)
28), 3.7-4.0(m, 18), (s)
O s.o3(m, 1M}, S.38(4,
1.58x, 18), 7.1-7.3
=, °
. 1.41(s, 6R), 1.75(s, JH), 3100(w), 1700(ve) 182(40), 125(100), ~160/10
. 2.57(s, 2B), 6.8-7.3(m, 1360(s), 780(s) 97(62)
m
0.8~1.0(m, 38}, 1.7-2.6  3100(w}, 1708(vs}, 182{17), 125(100), ~170/¢
(m, 18), 2.01(s, 38), 2.1- 1370(s), 77S(e) 7017
3.4(m, 28), 2.4-2.6(m,
), 6.7-7.3(m, 3m %
. . 1-00(t, 7.2mx, 3m), 2.33  3090(w), 1710(va), 168(86), 139(25),  *170/10
(q. 7.28s, 2M), 2.4=3.1  14s0(m), 775(s) 111(100), 97(93)
(A,B.m, 4B), 6.7-7.3(m,
mt
. 0.95(t, 7.28x, 3B), 1.36 3090(w), 1710(ve), 168(48), 111(100), ~160/10
% (@, 7.08xz, 3B), 2.3¢(g,  1435(s), 780(s) s8(13)

Be, 1%), 6.8-7.4(m, 3T



2.6-3.3(A,8,m, 48), 6.78
(@, 48x, 1X), 7.42(4,
ans, 1)t

1660(ve), 1440(m),

$10(s)

183(100), 111(77) (7¢.0-74.5)%
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Table 4. (Contd )
1 b c e s
Compounds 8 R spectra IR spectra Mass spectra *C/makg
)
Compounds listed In Tadle 2 ]
. 1.02(d, 7.0Hx, 68}, 2.48 3100(w), 1710{(vs), 182(53), 111(99),  ~170/10
(sept, 7.0Bx, 1H), 2.5-  1470(m}, 775(e) 97(100), 71(33)
s.o(azni-. m, 6.7-7.3
o (m, 3B)
0.91(d, 7.08x, 3H), 1.03 3100(w), 1712{ve) 182{(32), 111(100), ~165/10
s {4, 7.08z, 3®), 1.33({d, 1455 (m}), 768(s) 77033
7.08s, 3B), 2.65({(sept,
7.08s, 18), 3.96(q, 7.0
¥z, 18), 6.8-7.3(m, 3B)
s . 2.9-3.4(AB.m, 4B), 6.9- 3105(w), 3050(w), 216(73), 111(94),  ~180/3
7.3(m, 3B}, 7.3-T.6(m, 1680 (vs), 776(vs), 105(100), 97(47)  (€9.5-50.0)"
), 7.8-0.1(m, 20 F T44(vs), 695(s)
8
o 7.12-7.34(m, 6H) 3100 (m), 1200(m), 166{100), 121(62), ~180/10
1090 (m), 850(m),  83(4) (130-131)3
160(s)
Y
Compounds Neted in Table 3
o 2.06(s, 3B), 2.40(s, 38), 3070(w), 1712{(ve), 168{(87), 153(10),  ~170/10
CH,y CH,CH)CCHy 2.5-3.2(A,B,m, &), 6.44  1360(s), 800(s) 111(100), 97(22)
s
(br.s, )¢
0_""3 1.38(4, 7.58z, 38), 2.04 3070(w}, 1708(ve), 168(19), 125(100), ~170/10
Rk W é”ﬁ“”: (s, W), 2.44(s, 3W), 1360 (m), 800(s) 91(s7)
° 3.79(q, 7.58z, 1H), 6.5-
6.7(br.s, 2B)
2.10(s, J8), 2.5-3.2(A,B, 3075(w), 1740(ve), 226(63), 183(63),  ~158/2
uo ™ 4B), 1.69(br.s, SE), 1720(vs), 1440(m), 167(94), 123(100)
I 6.56(d4, JHz, 1H), 6.67(4, 807(s)
g
o *
1.41(d, 7.58x, 3W), 2.07 3075(w), 1740(vs}, 226(20), 183(100), ~138/2
u (s, 38), 3.70(s, 3H), 1720(ve), 1440(m), 151(29), 123(56)
( ) 3 3.71(g, 7.5Bx, 1B), 6.66 Blé(s)
NeOCCH . R ¢
1 270Ny E 3 (4, 3ms, W), 6.74(4,
3ms, 1m?
-[)- 3.69(s, M), 3.76(s, 2R}, 3100(w}, 173S{vs), 156(31), 97(100} ~150/30
NeOCCH, 8 B 6.8-7.0(m, 28), 7.1-7.2  1440(s), 700(vs)
° (m)
2.11(s, 3M), 2.42{s, 3A}, 3080(w), 1713(s), '196(83), 181(s2), ~170/%
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»

Table 4. (Contd)

Compounds 1: RNR npoctnb

»
*C/mmiiy

IR spectra®
Hp*C)

Kass spectra

Campounds Reted in Yable 3

2.13(s, 38), 2.47-3.3% 3080(w), 17104va), 21Z{91), 169(93},  ~180/1
eOC l ) cu.ca.cca’ A8y M), 3.84(s, 3R), 1460(s), 750(s) 155(100), 97(45)
u 272073 g 361, ams, 18), 7.51(4,
o, 1l 't
, 1-7-2.2(m, 26), 2.06(s,  2990(w), 170S(ve), 22619}, 169(43),  ~160/1
m_o_(m ) .CCR 3n), 2.43(t, 6.5z, 28), 1465(8), 109%(s), 168 (100), 137(87)
5 s 2734773 2 e3(t, 7.0mx, 28), 3.81  750(m)
(s, 38}, 6.75(d, 3.SHa,
18), 7.53¢a, 3.582, 1m)%
Me 1.21(4, 6.583, 3}, 1.7-  4S0(s), 307S(w), 226(X1), 182{¢4),  ~160/1
&os.@cmzéa 2.3(m, 2m), 2.8{(br.s, 1M}, 1700(vs), 14S2(s), 168(33}, 45(100)
o 8 of 3.7(m, 1R}, 3.50(s, 3B}, 960(a}, 74%(s)
5.1““5(;.0 25): 6.&6(6.
48z, 1H), 7.%0(a, 4ms,
18}
o oc 2 3.84(s, 6B}, 7.19(a, 4Bx, 3080(w), 1710(vs), 282(12), 222(47),  ~180/1
o 8 28), 7.67(8, 4Bx, W) 1445 {n), 742(s) 220(47), 191(100} (>300)
2.59(s, 6M), 7.32(d, 4Hz, 3070{vw), 1660{ve} 250(54), 235(100) 1231~232)

cR C-l »
3 2
o 8

28), 7.55(4, ¢Bx, 2R)

1438 (m}, 794 (ms)

153(53), 121(63)

&} The products marked with * gave the satisfactory coabustion &nalytical data (s 0.3%

tor C, H, and 8).
b}

intesrnal standard).
<)
4)
«}
£} in Ocl‘
g} XBr disk
n)
1} Recrystallized froms sthanol, lit., 33°C:

Recrystallized from n-hexans.

3] Recrystallized from ethanol, 1it., 132°C:

k) Recrystallized from ethyl acetste.

1) Recrystallized from benzsne~hexane.

a)
Ann,, 343, 119 (1940},

Byl $-axo-trame-2-decencate sthylens ketal 13. A mixture of
11 (250 mg, 0.8 camol) and NalO, (162 mg, 0.76 mamol) in 4 mi of
MoOH and & m! of H,O was stirred at 1.1 for 23 br thes ot 40° for
20. The mixture was extractod with CH/CL aad dried over
MgSO,. After evaporation of solvont the mixtere was purilied by
ph (silica gol, bexssefacetons-2: 1) 10 give 12 in 100% yield (R9%
coaversion), which was debydromsifenylated by bostieg in
soluces al relzx for 20 mis ander argon. The product was wb-

Unlass othervise noted, ths peaks are given in o

Recrystalliized from benzens, lit., 231-232%C:

Unless otherwise noted, the peaks are given in S-value measured in oocl, (RS a3 an

1 measured by » fila asthod.

The values in parsntheses refer to the relative intensities.
The boiling point is given as the chamber temperature (Kugelrohr distillation).

O. Eberhard, Chem. Ber., 27, 2919 (18%4).

R. Nahnsen, Chem. Ber., 17, 73% (1884).

W, Steinkop? and B-J, v. Petarsdoref,

Jected directly to pic pariication (silica pel. benrews/othyl
acetade, 20: 1) to give 13 in £9% yield. 13: 328 1.20 (s, 3H), 1.25 (1,
7THz, 3R, 1.2-1.8 (m. SH), 20~ 243 (m, ZH), 3.03 (s, 1)), 4.14
(q. 7 Hx, ZH), 5.74 (4, 16 Rz, 1H) and 6.90 (d.t, 16 and 7 H3, 1H).
Youm 2900 (w), 2940 (m), 1720 Cvs}, £555 (m), 1375 (m), 1265 (m),
12051160 (m, broad peaks), N0 (w), and S8 ~ 540 (m, broad
poaks). (Rownd: 256.1723. Calc. for C o Haly: 256.1673).
9-Oxo-trame-2-decencic acid 14, Into & sols of 13 (10 mg,
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0.47 mmol) in S ml of acotone was added 0.5 ml of 2N-HC| aad
stirred at r.t. for 20 br. After the aentralization with sat Na,CO,
and evaporstion of acetose, a sola of KOH (4 mg) in 10w of
MoOH was added into the mixturs. Afeer refuxing for 2 br, the
mixture was acidified with 2N-HC] and extracted with cther. The
cther extracts (20+ 10+ 10 ml) wore washod with sat NaCl and
dried over N2,SO,. Afer evaporation of the solveat, the residue
was ssbjecsed 10 pic (silica pol, bexano/acetons 2/1) to give 85 mg
of 14 O™N). 14: 80K 1.15-1.78 (m, &), 2.06 (s, JH), 2.15-2.54 (m,
4H), 5.76 (d.t., 16 and 0.6 Hz, 1H), 7.01 (d.t., 16 and 7 Hy, 1H) and
10.2 (br. s, 1H). vns 2912 (), 2840 (m), 1705 (vs), 1650 (m), 141$
(m), 1360 (m), 1280 (w), 1165 (m), 1085 (m). 1040 (w), 96S (w). m/e
(rel. imt.) 184 (32), 166 (99), 138 (43), 127 (S5), 109 (76), 99 (¥7), 95
(84), 90 (85), 67 (59) and 58 (100). (Found: 184.1163 Caic. for
Coll 1Oy 184.10994).
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