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1- Acyl- 1-thiocarbocations in Organic Synthesis.

Yasumitsu TAMURA* and Hiroyuki ISHIBASHI*

The carbon-carbon bond forming reactions of 1-acyl-1-thiocarbocations are described. The cat-

ions can easily be generated from a-acyl-a-chlorosulfides under the Friedel-Crafts reaction con-

ditions or from a-acylsulfoxides under the Pummerer reaction conditions. The reactions are classi-

fied into the following four features: 1) electrophilic aromatic substitution, 2) ene reaction, 3)

olefin cyclization, and 4) cationic polar cycloaddition. Applications of these reactions to synthe-

ses of some medicines and natural products are also mentioned.
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Table 1 Friedel-Crafts reaction of 12a with aromati¢c compounds, and reduction of 13 to 14.
Friedel-Crafts reaction of 12a Reduction of 13

Reaction conditions®> Product Product Ar in 13 and 14
ArH
ArH : 125 | Cat/Temp/ No. %Yield | No. | 9Yield
Time (min)
@ 1:1 SnCly/r. t./40 13a 87 14a 90 @
c)
med ) 1:1 | SnCly/r.t./40 13b 92 _® W
@ 1:1 | SnCly/r.t./40 13¢c quant. | 14c 92 @
e
Me e 1:1 SnCly/r. t. /40 13d quant. —b> d
Me
1:1 TiCl,/0°C/10 13e 98 _» d)
" " et
0@ 1:1 TiCly/r. t./40 13f 85 14§ 92 “
- Y
1:1 SnCl,/refl./90 13 90 —b c)
c1-© nCl,/refl./ 9 WA
1:2 SnCly/r. t./40 13h 759 14h 90
13i (X=CH,) | 69> 14i 85
O 1:2 | SnCly/r.t./40 | 13j (X=0) 64 14j 80 8az
13k (X=NAc) | 16% 14k 76
1:1 | SnCly/r.t. /40 131 quant. | 141 92
1:1 . o 59
@ S TiCli/0°C/40 13m 830 14m 93 1] S\&
: 56
B) 3i1 | znCly/r.n/60 13n N 14n 67 (RN
@ 2:1 TiCl,/0°C/60 130 590 140 71 @
e e

a) All reactions were carried out in methylene chloride. b) not examined.

e) Yields are based on ArH. f) Yields are based on 12a.
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Table 2 Friedel-Crafts reaction of 12b-d with aromatic compounds, and reduction of

21 and 23 to 24 and 25.

Friedel -Crafts reaction of 12b, 12¢, and 12d Reduction of 21, 23
Reaction conditions®’ Product Product Arin 21,22, 23,
12 ArH 24, and 25
. Cat./Temp/ . o/ Vi
ArH : 12 time (min) No. %Yield No. % Yield
12b o o0 SnCly/r.t./40 | 21a 88 24a 94 -
c)
12b| D 1:1 SnCL/r.t./60 | 21b 89 —» nel >
Me
12b N e 1:1 SnCly/r.t./60 | 21c 78 24¢ 85 gjr
M
SnClL,/0°C/45 79 _ d)
12b | meod) 1:1 TiCl,j0°Cj20 | 21d 47 » peolr
Me MeQ
12b Me(}b 1:1 SnCly/r.1./60 | 216 71 24e 83 veo,
< N C
12b 1:1 SnCL,/0°C/30 | 21f 70 24f 82 o
12b 1:1 SnCly/r.t./60 | 21g 87 249 90
12b ) 2:1 SnCL,/0°C/30 | 21h 450 24h 75 B
12b A 2:1 ZnCly/r.t./20 | 21§ 450 24i 74 AN
12¢ o = SnCli/r.t./40 | 22a 75 — o
124 a) o SnCly/r.t./40 | 23a 82 25a 98 >
e)
12d | el 1:1 | TiCL/0°C/60 | 23b 56 _w A
Hel, Mel
12d | ol 1:1 SnCL/0°C/35 | 23¢ 60 25¢ 90 neo-{)-
< 0
12d r"b 1:1 TiCl/r.t./75 | 23d 62 25d 90 o)
124 1:1 SnCl,/0°C/60 | 23e 89 Be 89 @j

a) All reactions were carried out in methylene chloride except with the reactions with benzene. b) not examined.
¢) o/p=1/6. d) o/p=3/7. ) o/p=2/3. f) Yields are based on 12b.
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EMTED,

7T OEERBEA VT 4+ L RELL 821D, FERICHBR
RIS 8470, ERE TR S 55, 83 (13%) & 84 (4%)
¥Ex5%,

g& MeS Me
=03
83 84

82

A1 7 4 YBILRSOENR - initiator 23R 3
BOEERIITbRATWSE 2, ERBREXSKL, Z0l-
Fyn-1-FFH VEHFAF L ZEOF LV initiator &
LT, fix 0BRIEAYOERELLAALAI LD
LRBbh B,

8. Cationic Polar Cycloaddition®

Stk 7r=nBEdBFTB a-27unxr7 4 K851,

SR sncl : [a*s2]
@ T+ s —= [ R ] -

7
85a,b,c *h
@R S<-R S~R
Ph Ph Ph
86a {72%) 87a (39%) 88a (27%)
86b (60%) 88b §3l%)
86c (602)

a: R=CONMe2 b: R=COOEt «c: R=sH

LEno SnCLEET, AFLY, RFARY, 7=
LT eFLo&E [4*+2] B polar cycloaddition %
v, FAr/ a2 rBLUF+ 27 v 2 o HEk 86, 87,

8B¥525%, OREESTFARARGIKIEHAY 5L, 89 2
5 90(27%) #291(20%) &3ticBON D, £, AN
FF Y F 92 %68 L EROAAEITH &, 90(33%), 93
(21%), 94(14%) »HBHh 3%,

c10
@,S\l]/\m'e SaCl, @LS):\Q)‘ Phsw/'ok
Me + Me
7~/ |/\/N
& 90 o
0
3 1) (CFLC0),/CH,C Ph
\/\NMe 3 zrree L34 90 + NMe
#~/ " 2) CFLC00H
0COCF3
92 93

0
Ph
+ I e
Me
94
B EF £ S %M polar cycloaddition i, 4% T
BLALHEARRL, YFr=vasFtr 6o [2*
+A) BoORIEREAMLATWBETTHE®, Lokdk
HLv [4*+2] BoRERSHERRLeooHRE K
e LTHRERL 2R B,
5+ S t
—_ (s
S X — Qg
BF, i
95 4
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W RR—RREARE L, FREREBNT, F
LWFEe R L, EER I3 XRAERILAMESD
ZLOERILAYDOBRIAREL RS EFHLNE
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BbY il ZoOWERCKBRBRLLEHEELER
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