YAKUGAKU ZASSHI 127(8) 1207—1213 (2007) © 2007 The Pharmaceutical Society of Japan

1207

DFALVINEBEZENA LK

TILF

—Reviews—

S RADFBEHAE(CEDRRE

/A (-

Development of a New Method for Consecutive Activation of Conjugated
Alkynes Based on Intramolecular Silyl Migration
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A new method for consecutive a- and S-activation of propiolates toward electrophiles has been developed, which is
mediated by suitable tertiary amines (e.g., DABCO) involving intramolecular silyl migration as a key step. Methyl 3-
trimethylsilylpropiolate was reacted with aromatic aldehyde in the presence of DABCO in refluxing benzene to give a
highly functionalized olefin product, in which new carbon-carbon bonds were formed at both o~ and S-positions of the
starting propiolate. On the other hand, when using aliphatic aldehyde the reaction course was dramatically changed to
afford a propargyl TMS ether as a sole product. However, we suppose that these reactions have a common reaction path-
way partly, including ammonium ylide-alkylidene carbene equilibrium, and that the former products arise from the ylide
form and the latter from the carbene form. These domino reactions were successfully applied for an intramolecular ver-
sion by use of substrates having both formyl group and TMS-propiolate structure derived from salicylaldehyde, leading

to a new formylcoumarin-forming reaction.
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Table 1. Reaction of Silylated Propiolates with Aromatic Al- o O
dehyde in the Presence of DABCO Ph CO.Me Ph CO,Me
— DABCO
Entry Substrate  Time Yield (%)® Ratio (2 :3) Ph benzene Ph
TMSO reflux, 24 h o
1a 40 min 78 78 122 5 66% 3
1b 18 h 41 37 : 63 0
3 1c 24 h No reaction — K Ph CO,Me /
a) Isolated yields (2+3) based on aldehyde. \ Ph
TMSO
Scheme 5.
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2a 3a
Scheme 6.
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1a Ar Ar
reflux ™SO J
2 3
Scheme 7.
Table 2. Investigation of Optimal Reaction Conditions RCHO, DABCO R
TMS——CO,Me ——— >%002Me
Yield Ratio 1a ﬂben(z)esne1 h TMSO
; " reflux, 0.5 - 4
Entry Amine Solvent  Condition (%) (a: 3a)
R = n-Pr:63%
Et;N Benzene Reflux, 2h 0 — R = i-Pr :78%
— . O,
DBU Benzene Reflux,2h 11 100:0 R= FBUZE0%
Quinuclidine Benzene Reflux,3h 68 21:79 Scheme 8.

1

2

3

4 3-Quinuclidinol Benzene Reflux,2h 43 37 :63
5 DABCO Benzene Reflux, 40 min 73 74 : 26
6 DABCO Benzene r.t.,24h 0 —

7 DABCO THF Reflux, 40 min 24 100 :0

8 DABCO DCE? Reflux, 40min 4 100:0

9 DABCO DMF r.t., 2h 10 100:0

a) 1,2-Dichloroethane.

Table 3. Reaction of Propiolate (1a) with Various Aromatic
Aldehydes

Time Yield Ratio

Entry Ar min) (%)2 (2:3)
1 Ph 40 73 74 : 26
2 2-Me-C¢H, 40 56 100 : 0
3 3-Me-C¢H, 50 64 78 122
4 4-Me-C¢Hy 40 78 78 : 22
5 2-MeO-C¢H, 40 Quant.? 100 : 0
6 3-MeO-C¢H, 45 50 76 : 24
7 4-MeO-C¢H, 50 83 83 :17
8 4-Cl-C¢H, 40 43 37 : 63
9 1-Naphthyl 120 44 100 : 0

10 2-Naphthyl 30 72 63 : 37
11 2-Br-4,5- (MeO) ,-C¢H, 30 51 100 : 0
12 4-NO,-C¢H, 120 0 —
13 Pentafluorophenyl 120 0 —

a) Isolated yields (2+3) based on aldehyde. b) Isolated in a desilylated
form.
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IR (8) MBD 1,2-EMIT KD T IVF K
(4) NOEWMMNELTIHDEEZ NS, 1419
Scheme 9 IZ/R L7280, BHMERNGFEETH D
BETIVF A0 ED, HHREAYES A
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b CO.Me RGHO: DABLD R = +-Bu : no reaction
TMSO T 2 benzene R = 4-Me-CgHy, : rapid decomposition
reflux
Scheme 9.
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> _basco _ Wzm _DABCO _ Hz
+
benzene benzene
PhCDO reflux, 40 min SO reflux, 14 h
62% T D 34% (recovery 60%)
Scheme 10.
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rearrangement | = —
// o % .
MeO,C H R
R TMsO g PN TMSO 7
RCHO

o}

isomerization
R CO,Me then hydrolysis R
R

o +
CO,Me prshift RsN) CO,Me

)

R R OTMS
o) T™MSO 0 H R
3 2 9
Scheme 11.
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#MTEHEYw 100 2G5, TO3IHTI L
DRI DWW THFT L 7= (Scheme 12, Table 4) .
ZTORER, MR D BRICKISAHETL, 3-KILV 2
VU A 2AERT S tf)\ﬁﬁbi))c‘:f;af:
oy RO D& & RIARIC =R TR T8 3 ma
WENH SH, DABCO OHFEFIC Tm<9f»0)m
B 0% FEEDIRT 11 2527~ £/-ZD5EA,

several conditions

Scheme 12.

Table 4. Coumarin-Forming Reaction of the Substrate (10)
Under Various Conditions

Amine Solvent Condition Yield (%)
DABCO Benzene r.t.,, 24 h 0
DABCO Benzene Reflux, 8 h 63
DABCO DCE? Reflux, 5h 62
DABCO DMF 80°C, 0.5h 39
DABCO THF Reflux, 3 h 64
Quinuclidine THF Reflux, 40 min 64

a) 1,2-Dichloroethane.
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3#¢7 2 > & L T quinuclidine 2 W% &, KIEk;
D KIE/REHEN A SNz (Table 4). Flx DEH:
FHERIZDWTHRE L7z & 25 (Scheme 13, Table
5), REIZXORBEMHITIERSZBOD, BBODA
Bk R4a2 5.2~ ZoOo@dikiconw T3y
DIATIVIEG DREDHEET D72, IEIMK
TL.
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HIWZEZ5N5 (Scheme 14). S FRIKIEDEE
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J I—h 2B FRNITHFET D3IV 2 )VHEITA
LTE®RILL, DWTIUNEBHTA U K14 (X
WEYIVFUF IR 15 BERT S, 22 TH
FHMIEDEZDEIITHI 1 3 TFOTIVT b RN

CHO
R = amine, solvent, reflux o =z [ CHO
P L
O X o X0
O)\ 11
10 T™S
Scheme 13.

Table 5. Formation of Variously Substituted Formylcouma-
rins

R Amine Solvent Time  Yield (%)
H Quinuclidine THF 40 min 64
5-Me DABCO THF 2.5h 81
5-MeO DABCO Benzene 7h 47
4-MeO DABCO THF 1h 46
5,6-Benzo  Quinuclidine THF 20 min 50
5-Cl DABCO THF 1h 28

© o T
H
- @L _ @f\NRS
i 0 Yo
Ny 13
12

RSB 532D Tid7a<, FNO H0 X 55
fREZ T T T ) —IVOBBEE NSNS RV IV
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D,0 2RI 2 AR THS 11 0KV )70
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AFOSE 2 KiETERE (14 X3 15) 2" H,0 Th 5
wTEINERERSOTNWDA, ZITHOXDD
B L TRIST 2 REFI UIRETAIZ K FIEN
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IERFETE 5. BfE, mECEREENZ
2 HEROARE HE UM EBEL TWa.
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Scheme 14.
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