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MONOUNSATURATED AND CONJUGATED POLY-

UNSATURATED SEX PHEROMONE COMPONENTS
OF LEPIDOPTERA
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SYNTHESES BY PALLADIUM-CATALYZED
REACTIONS

- Terminal 3~yn~t-enes

- Symmctri:ally of unsymmetrically substituted diaryl
or diheteroaryl acetylenes

= Symmetricaily disubstituted 1,3-diynes

3~Alkyl~4-(l-alkynyl)-h¢u-Ls-diyn-a-cnu

Functionalized z-eXCeSSive heteropolyaromatic com-
pounds

- Functionalized conjugated internat (E)-enynu“b
- Functionalized terminal (Z)~ and (E)~1.3-dienes®
= (2)~or (E)-t-ethoxycarbonyl-3-yn-1-enes®
= (Z)- and (E)-alkenes and 1, o-dienes?

- (E)-alkenes and (E)-1,w-dienes®

- (E)-1.5-diyn~3-enes”

- (E)-l‘bromo~3—yn-1~enesb

D] stereospecific synthesis

B stercoselective synthesis

SYNTHESIS OF CONJUGATED DIENIC INSECT
SEX PHEROMONES
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SOME APPROACHES TO THE SYNTHESIS OF
CONJUGATED (E,Z) OR (Z,E) DIENIC SEX
PHEROMONE COMPONENTS
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SYNTHESIS OF METHYL (E)-5-(2-THIENYL)-2-
PENTEN-4-YNOATE FROM METHYL (E)-3-1000-
ACRYLATE
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]\ 1 EtmgBrTHE [/ \ N NcoocH
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(AN 160
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— @—csc—cn Ec-coocH,  m.s.70%ir. 67

A max (€)(THF):335(24360), 325(25860),265nm(11540)
MS. 192(M°),177,161,133.121,89,74 63 45,

This compound was isolated from Anthemis fuscata Brot,
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STEREOSPECIFIC SYNTHESIS OF 1.3-ENYNES
BY Pd-Cu cxru._?z:o REACTION OF 1-ALKYNES
WITH (Z)- OR (E)-1-HALO-1-ALKENES
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CATALYTIC CYCLE FOR THE Pd-Cu CATALYZED
REACTION OF 1-ALKYNES WITH ALKENYL OR
ARYL HALIDES )
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SYNTHESIS OF 13-ENYNES CONTAINING
ALKOXY CARBONYL GROUPS BY AN M-
PROVED SONAGASHIRA'S PROCEDURE
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PREPARATION OF 3-YN-1-ENES AND
TERMINAL CONJUGATED DIYNES BY
PALLADIUM-CATALYZED ALKYNYLATION
"REACTIONS

R-CZC-MgX + CH,=CH-B¢ R-CECH + CH,;=CH-Br
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1. Br, CHCI, 10
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8} Ressi et al. Synthesis, 359 (iill)

8) Ressi, Carpita, Lezzi, fl’nulnduu, 40.2773 (\9]4)
©) Ressi ot al.. ibidem. 33 831(1982)

@ Negishi et al.. J.Org. Chem. 49.2629(1904)

PALLADIUM- CATALYZED DIASTEREOSELEC-

TIVE SYNTHESIS OF INTERNAL CONJUGATED
(E)-ENYNES
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SYNTHESIS OF NATURALLY-OCCURRING ACETYLENIC
THIOPHENS AND RELATED COMPOUNDS

1 EtMgBr.THF : _O_
a) R—Al )—CIC-—N ,—ﬂ—wcﬁm.n T R CIC-CH=CN,
e

Rz 2-thienyl
R= pheanyt
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BIOLOGICAL PROPERTIES OF SOME
THIOPHENE DERIVATIVES

- Photoxicity against microwg-nisml(..g. Saccharo-
myces cerevisiae Bacillus subtilis .Escherichia coli.
Candida albicans.Streptecoccus fascalis S aibus]).

————

- "Photo-onhanced activity against fungi,insect larvae
and oggs, nematedes human erythocites,

- Merbicidal preperties,
~ Seed-germination inhibiters.

Phetobiocidal thiophenes have great ecological impor- :
tance as protective chemicals in nature.

NATURALLY-OCCURRING ACETYLENIC -
13
COMPOUNDS AND DERIVATIVES
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CHEMOSELECTIVITY OF THE PALLADIUM
CATALYZED ARYLATION OF 1,Ww-ALKYNOLS

Ar-X » nc;c{mgﬂ-on% Ar-CEC~{CH,),OH
(x=8e:1) L

et

54-98%

Significant Pd-assisted transfer hydrogenation of
aryl halides is mot observed.

At-Br » R-CH,on 2ONIOH.PACH{PPNM); | 5, \y o R-cHo

Aliquat- 336
70°
[zu.. and Sassen, J. Mol.Catal,, 27,349 (nu):l

Pajladium-catalyzed synthesis of thiophens acetylenic dul'v.\tiul(j) by coupling of
“f-alkyayitrimethylsilanes(8) with organic halides (2.

A
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;
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STEREOSPECIFIC SYNTHESIS OF 3-EN-1-YNES
BY Pd-CATALYZED REACTION OF 1-HALO-1-AL-
KENES 'lTH'2-MEYHYL-3-BUTYN-2-OL

CH. . .
RN = E ‘o BRELNCI.aqNaOH
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— —tolvene g
TN REET IS |
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: ", X :
R Be [ R s TH - !
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. 3
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3
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These compounds are characterized by a previou
. - undescribed chromophore system R=C Hy,: 2. e)
CH, +Pd(PPh,), .Cul,CH,.Q°X" 303(2370).292 24000).2!5{2335 275 (16500,
@\l + HCZC-C-0OH -—'L—)“—»,‘“ NaOH T 250(5970).236 {6600).227 am (6700}.).
CH,
. ’ 4 8c ° 4 They are precursors to some dendralenes. s group
. of cross-conjugated polyolefins derived from 3
methylene-1,4-pentadiene.
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e These substances are novel substrates for addition
- and u.rnngemgnrreact]am.nnd model compounds
A PALLADIUM-PROMOTED ROUTE TO 3-ALKYL-4- for spectroscopic studies. . .
.-(1-ALKYNYL)-N'EXA-l.s-DI-YN:Q-ENES AND/OR
1.3-DIYNES '
’ Pd(PPh,), .Cul, C,H, eme—n -
RoCRC=H CIChCOCH, [1 seurs R-cmc—cmc—r
Et,N (2 equiv INTERPETATION
R yield % »
. R-CEC-C=C-R
2~thieny! 87 é‘ pat, ~-CICH.COCH,
phenyl 94 +La ‘ =L:
t-butyl 98 Recsco R-CEZC-H
RcaTdts CH,COTH,PACIL, £ \ cu
F .
’ ) R-C=C-Cu
PPPhy ., Cul. CoH,
- = et T R BWC—C=C~R +
R=cac-H CICH,COCH,, Et.N C- . CH,COCH,
(e8-54%) PdL,
R R-CzC~”
c . ;
R c,cf R~CEC-Cu
c/cs \c M
£ L Et;N.Cul
_C LN
(28-51%) R-CEC-H
(R: --Fr,n-ﬂu,wC.H.,)
uits consistent withthe h thesis that aliphatic 1.3-diynes
. resent intermediates in the formation of entri nes:
Tétrahedron Lett. 26,523 (1985 «Pr—CICH + ¢ Bu-C2CH
ESOC IV Pd(PPh,),.Cul
E1,N.CH,COCM,C!

10 of the 19 expected products were obtained.Three of these
compounds were:

~Pr-C8C-CEC-a-Pr, t-BuCIC~CIC-1-Bu. -Bu=CIC-C 2Cn-Pr
The other 7 compounds had mass spectra consistent with
a-aikylv-a-(t—a!kynyl)-lun—1.5-diyn~3-cnn containing

either u-Pr or t-Bu moieties.These compounds did not
include . ¢-Bu




HETERCARYLATION "'OF HETEROARENE DIHALIDES

SYNTHESIS OF n-EXCESSIVE HETEROPOLYARO-
MATIC COMPOUNDS
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1 72
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dppe = Ph,PCH,CH,PPh, Tetrahedron 41.1919{198S)

dppt = PPhy
PPh,

ETHOXYCARBONYLATION OF SOME THIENYL BROMIDES

R 8r R COOEt .,
‘@' +CO +E1OH + EL,N "—‘i‘ﬂl‘.‘lz. @ + E1,NHBS
100°,20at

Heteroaryl Catalyst Reaction Product Isolated
bromide (molex) time yield
(h) (%)

1 \!

QSI

Br OOEt

1 \S 1.2 2 ) 55

S

@.@.& 3.0 10 @.(l:»_cooﬂ 93
Br

14 \Ql \S 2.0 15 2/ \Q' \S a8
s s
Br COOCEL
¢ \/.(-S\/\ 3.0 22 () 87
7 s s

1.2 20 @—coon 96

COOEt

Gazz.Chim Ital 1985
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SYNTHESIS OF ARCTIC ACID
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ZI \s - Be _ @_@_. CO;E1OM. £t
$ ts(amot s e PCCI,IPPHJ,‘
7e ether 3 100°, 20Kg/em?
- s3% 93%

953 L
CHrCmCH 7\ ‘ )\ 1o~
Pa(Prn ), Cur CHeCmC= ,s 008t TTue o
N, CH, 1 963
933 -

——*cHpcme ls‘\ ! W coon
I

Gazz.Chim.ital. 1985
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STEREOSPECIFIC SYNTHESIS OF (Z)-
AND (E)~DISUBSTITUTED ALKENES

ZwE " zerE
R-CHECH—x + R,—Mgx —PeCulipat) o ZUE, o

ether or THF

o35t
Carpita Lezzi,Resst (1983)
a, a
pr, P9 _pn
Npl Np?
Ph- 'y ~Ph

@ [H ayashi ot al. J.Aucm.s«.m,vu(uu)]

This complex promotes the stereespecific cross-coupling®
reaction more efficiently than pa(PPh,),.

Isomerization and/or reduction of the alky! Grignard re-
agent or homocoupling of the alkenyl halide sre minimized.
Thess side-reactions occur more easily in THF than in
ether,




PALLADIUM-CA‘TALYZED COUPLING REACTIONS
| BETWEEN ALKYLMAGNESIUM HALIDES AND
1-ALKENYL HALIDES

) X R'CH X
LaPd + R-CH=CH-X —> L, Ml . o ~RECH.CH.MX
1]
— LR Lo e cny-cnzcHeR
“CH=CH-R .
LaPe
cH
CH,=CH-R' e | R
H—E:-—::lﬂﬂ!-ll — L.-.N“’m_n
I ¢
CH,=CH-R' ¥
v CH,~CH-CH=CH-R
*
CH,=CH-R +
* LaPd
LaPt

The Pd complex with th'c dppt ligand is capable of making
the reductive slimination of the coupling product much
faster than the p--limin_ﬂiou.

, PP,
dppf = PPh,

. pew  Pelreny),
/\/Y\' THF- ther

* *

\ \

R
\

Rm yield
3

~-BuMgBr 25 s1 8
~-BuZnCl 72 2 8
ANA"\mgsr 21 37 1
AN\t 81 trace 8

[E.Nzgishi et 3l J Am.Chem.Soc. u;z,azse(wso)]

SCHEME
Hs ~H o en PdCly(dped
C=c + 7 J __L(L)_’
CHY T NBr CHY  “CHY “wgbr “ther. 35+ 400
i) 1 2 o
: THF .t 1Sk
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50 2 (87%)
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TFem ST eny e, 2D R
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b
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) 7

DIASTEREOSELECTIVE Pd-CATALYZED COUPLING
REACTION BETWEEN GRIGNARD REAGENTS AND

STEREOISOMERIC MIXTURES OF 1-BROMO-1-ALKENES:
Synthesis of (E)-alkenes and (E)-1.w~dienes,

g N e aled
(E)’! . 300

(z)28 3
—_— n R\AR, o, \=/lv
()12 (z)-2
Reagents Product :(g)-1Q
(5)/(1)‘2 ! !/2 ereni i yield
R | er R, trrd e s |
& | 66/34 [cHfcn)-  [1.49 98.3 “e1 |10a
€ | 625R75[CH=cH-{cH) - [1.61 98.0 79.5 100
me | 27773 [on] °:©’ s
L8 . 988 6s.{ 10e
Bu | 808/39.4/CH=CH-(CH),- |1.66 98.3 67 | 10d
& | 615/385{CH=CH-{CH),~ [1.58 >99 57 | 100

- LRI - —

STEREOSELECTIVE SYNTHES!IS OF (E)-a~ALKEN-1-

~OLS AND/OR ACETATES WICH ARE INSECT SEX
PHEROMONE COMPONENTS

aR mR B Brig CH PCl{dpat
.\f\’f B e B \(CN.)./ ‘CN.

other
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FORMAL SYNTHES!IS OF BRIDGED RING-KETAL
PHEROMONES :(£)-ENDO~BREVICOMIN AND (-
EXO-BREVICOMIN
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l)R.Gtigg et al. (J.Chem Soc.Perkin Trans. |, 1643(1984)) used a
80:20 mixture of (E)- and (Z -1 .§-nomdiene.

' SOME POSSIBLE APPLICATIONS
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DIASTEREOSELECTIVE SYNTHESIS OF (E)-
1-TRIMETHYLSILYL-3-EN-1-YNES
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stereoisomeric purity > 97.5%

DIASTEREOSELECTIVE SYNTHESIS OF
(E)-1-BROMO-3-YN-1-ENES
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The reaction miztures: also -contained smail amounts of
1,3-diynes R-CEC~-CEC-R.
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REACTIVITY OF SOME
BROMINATED SPECIES

The very high degree of diastereoselectivity of
these Pd-catalyzed mono- and dialkynylation
reactions indicates clearly that the reactivity
of B'\,/\B' is ;aighcr than that ol"wm

and that one of R~

that of u

Me,Si

-Q.\/\& is higher than

Moreover, ~

than {/\&

Possible axplanation: (E)- and (Z)~1,2-dibromo-

is more reactive

NS

ethylene presumably exhibit different reactivity
toward (PPN,)‘PdJn short (E)-1,2-dibromoethy~ .
lens probably undergoes the oxidative addition-more

easily than the corresponding (Z)-sterecisomer.
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ETHOXYCARBONYLATION OF SOME THIENYL BROMIDES
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DIASTEREOSELECTIVE COUPLING REACTION
BETWEEN (E)/(Z)-1.2-DIBROMOETHYLENE AND
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CONVERSION OF (E)-1-BROMO-3-YN-1-ENES
INTO CONJUGATED DIYNES
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Compound isolated from the essential oil of Galbanum
(Y-R.Naves,1967) and the Hawaiian seaweed Dictyopteris
(R-E.Moore 1974)
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Compound isclated from the marine sponge Xetospongia
testudinaria (&J.Qninn,D.J.‘l’ncl\u.i!li)
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