
CHAPTER I 

INTRODUCTION

Organic chemistry started as the chemistry of life, that was the chemistry of 
carbon compounds along with other elements found in living thing and elsewhere. 
Life processes were supported by the chemical reactions of complex organic 
compounds such as enzymes, hormones, proteins, carbohydrates, lipids, and nucleic 
acids. Chemists, in attempts to improve on nature, created millions of organic 
compounds both of existence and nonappearance in nature originally, and the 
researches have been continued. The goals of organic synthesis were of two types: the 
development of new synthetic methods, such as a route for making olefin referred to 
in this research, and the synthesis of target molecules. The majority of this research 
was concerned with the former goal, the development of new synthetic methods. 
Nevertheless, the synthesis of naturally occurring compounds remained a vigorously 
pursued field for two reasons. First, natural products gave some materials only in such 
small quality or with such difficulty that synthesis could provide cheaper and more 
abundant material. This was especial important if the compound had valuable 
pharmaceutical properties. In addition, the total synthesis would usually give 
precursors of the natural compounds from which related structures could be 
synthesized. This could be of value in the pharmaceutical field since the structural 
variants might be associated with different or more powerful biological properties. 
The second was natural product synthesis being the most fruitful source of new 
synthetic methods; a particular step in the order might lead to the development of a 
new and general method for its success.

1.1 Olefins and their advantages as bioactive compounds
The compounds discussed earlier in this chapter concerning alkenes. Alkenes, 

or olefins as synonym, are hydrocarbons being carbon-carbon double bond functional 
group. They form a homologous series with formula C„H2n, unsaturated 
hydrocarbons, and are relatively low oxidation level hydrocarbons [1], They occur 
abundantly in nature, however, a more interesting of these compounds raise when
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many have important biological roles. For example, ethylene (I) is a plant hormone 
that induces ripening in fruit, and a-pinene (II) is the major component of turpentine 
and a starting material converted to verbenone which component in food additive [2]. 
/2-Carotene (III) as a compound that contains 11 double bonds is the orange pigment 
in carrots. It serves as a valuable dietary source of vitamin A and is though to offer 
some protection against certain types of cancer [3].

Ethylene (I) a-Pinene (II)

/2-Carotene (III)

In addition, some bioactive compounds had carbon-carbon double bond in 
their molecules. For instance, capsaicin (IV, ท = 4), which was an example of the 
benzylamine type of alkaloids, was a major component of pungent constituent of 
capsicu m  species [4,5]. Its formulation as iV-(4'-hydroxy-3'-methoxybenzyl)-8- 
methylnon-6-enamide was first due to Nelson [6,7], Subsequently, it was confirmed 
through a synthesis having the tran s configuration of olefinic bond. Because of its 
biological importance such as neurogenic inflammation inhibitors [8], and a sensor 
neuron specificity [9], its synthetic studies were continually employing and was 
including in capsaicinoids [10,11], Moreover, another example of unsaturated 
compounds was stilbenoids which possessed vastly biological activities; thus resulted 
in continually synthesizing of these compounds [12,13]. Stilbenoids were found in a 
number of plant species [14-21], especially in genus A rto c a rp u s  and family Moraceae 
[22], Stilbenoids were of interest in many cases from a pharmacological point of view 
[23-25], such as resveratrol (V, X = H) and piceatannol (V, X = OH) acting as platelet 
antiaggregating activity [26], antioxidant [27,28], herpes simplex virus inhibition 
(HSV) and anticarcinogenic effects [14,29,30], Other applications of other stilbenoids 
were the uses as polymer, from a monomer commonly named 17-vinyl-tm«5'-stilbene
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(PVTS) (VI) [31], and fluorescent whitening agent (FWAs) in detergents, e.g. distyryl 
biphenyl (DSBP) (VII) [32], or tyrosinase inhibitors as whitening agents in cosmetic 
products, e.g. artogomezianol (VIII) and andalasin A (IX) [22],

Capsaicin (IV) Stilbenoids (V)

PVTS (VI)

OH 01 R2

H
X

The next topic in this chapter presented how to prepare the alkenes and 
reviewed a variety of methods used to form alkenes. Before getting to the main 
subject of this chapter, the reactions of alkenes in organic synthesis as shown in 
Scheme 1.1, the addition of electrophiles to alkenes was a useful and general reaction, 
making possible the synthesis of many different kinds of compounds.
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HO OH
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Carbonyl
compound

Halide Cyclopropane
Scheme 1.1 T he reactions o f  alkenes in  organ ic syn th esis

1.2 Olefinations
A s m en tion ed  above, in  this chapter, the rev iew  and introducing o f  the 

d evelop m en t o f  som e synthetic m ethods, focu sed  on  the form ation  o f  o le fin , w ere  
referred to  as sh ow n  in S ch em e 1.2.

Scheme 1.2 M eth od olog ies for the form ation o f  alkenes
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• Formation of carbon-carbon double bonds
T he construction  o f  a c = c  bond w as probably the m ost im portant operation in  

organic syn th esis, e sp ec ia lly  i f  it cou ld  be accom p lish ed  w ith  ch em o-, reg io-, and 
stereose lectiv ity . T he com p lex ity  o f  m ost o f  tod ay’s syn th esis target dem anded that 
se lectiv ity , general, and h igh -y ie ld  m eans o f  introducing n ew  c = c  bonds w ere  
available.

T he reactions o f  carbon-carbon double bond form ations w ere categorized  into  
13 subtitles as fo llo w e d  in  the book  nam ed “S om e M o d em  M eth od s o f  O rganic  
S yn th esis” [33]:

1 ) /^ -E lim ination reactions
2 ) P yro lytic  syn -elim ination
3) S u lfo x id e -su lp h en a te  rearrangement
4 ) T he W itttig and related reactions
5) A lk en e from  su lfone
6 ) D ecarb oxylation  o f  /7-lactones
7) S tereo se lective  syn thesis o f  tri-, and tetra-substituted alkenes
8 ) Fragm entation reaction
9) O xidative  d ecarboxylation  o f  carboxylic acids
10) A lk en es  from  arylsulphonylhydrazones
11) S tereo sp ecific  syn thesis from  1,2-d iols
12) C la isen  rearrangem ent o f  ally l v in yl ethers
13) R ed u ctive  d im érisation  o f  carbonyl com pounds

A s  m en tion ed  ab ove, a variety o f  fundam entally  d ifferent approaches to 
syn thesize  a lk enes h ave been  d evelop ed . The rem ained section  in  th is chapter w ou ld  
m ention  o n ly  som e top ics o f  alkene syn thesis concern ing w ith  this research.

• Elimination reaction
E lim in ation  reactions w ere c la ssified  under tw o  general headings:
(a) «-E lim in ations: tw o  groups w ere elim inated  from  the sam e atom  and 

carbenes, unstable sp ec ies , w ere form ed w h ich  underw ent further reactions. This 
elim ination  type d id  not in v o lv e  the reactions o f  carbon-carbon d ou b le bond  
form ations.
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X -A, -B \ 1:c ะ

CHCU OH'
-H’

CCI-,
-c r SCCI,

(b) /^-Elim inations: group on  adjacent atom s w ere e lim inated  w ith  the 
form ation o f  an unsaturated bond. The m ost com m on w ay  to prepare a lk enes w as to 
carry out the elim in ation  o f  a sm all m o lecu le  betw een  vic in al carbon atom s.

-A, -B

NaOEt
C H 3C H B 1-CH3 ------------------- C H 3C H =C H 2

-H+1 -Br'

There w ere m any m ethods for carrying out 1 ,2-e lim ination  (X  =  h alogen , OH, 
O C O R , R O S O 2 C H 3 , R 0 S 0 2 Ar, N R 3 , SR 2 ) to g ive  o lefin s. Several w ere particularly  
u sefu l and w id e ly  used. O f  course, dehydration or the base-cata lyzed  transform ation  
o f  alkyl h a lid es or alkyl su lfonates to alkenes w as easily  syn th esized  from  the 
corresponding a lcoh ol or alkyl halide. The ch o ice  o f  base w as im portant to  g ive  
predom inantly elim ination; generally  usin g a sterically  bulky base. Including the acid- 
catalyzed  dehydration (X  =  O H ), a lcoh ol underw ent elim in ation  elim inated  easily  in 
acid ic  m edia. T h ey  p roceeded  by E l ,  E2, or less  frequently, E lc B  m echanism .

O ther im portant elim in ation  reactions w ere therm al cw -elim in ation  and 
c lea v a g e  o f  su lfo x id es , se len o x id es and su lfon es. In the case  o f  su lfox id es w ith  /?- 
hydrogen  atom  readily underw ent ^ « -e lim in a tio n  on  p yro lysis to form  alkene and 
took  p lace by w a y  o f  a concerted cy c lic  pathway. T h ey  w ere h ig h ly  stereoselective , 
the erythro  su lfo x id e  lead in g predom inantly to /ra«s-m eth y lstilb en e w h ile  the threo 
isom er ga ve  m ain ly  c/s-m eth y lstilb en e. P yro lysis o f  su lfox id es w as a feature o f  a 
u sefu l n ew  m ethod  for introducing unsaturation at the « -p o s it io n  o f  aldehydes, 
k eton es and esters.

n o 8 0 ° c
dioxanePh--

H3C - PhSOH
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E ven  better results, under m ilder conditions than su lfo x id es , w ere obtained by  
u sin g  se len o x id es . A lk y l phenyl se len o x id es w ith  /5 -hydrogen  atom  underw ent m ild  
con d ition  at room  tem perature or b elow . The se len o x id es w ere readily obtained from  
the corresponding se len id es by ox id ation  w ith  H 2 O 2  or other o x id iz in g  agents. T hey  
occurred b y  concerted , cy c lic , syn-elim ination  process, to g iv e  the alkenes directly. 
S elen ox id e  e lim in ations w ere frequently use to install the double bond o f  a,/3- 
unsaturated carbonyl com p oun d s, w ithout iso lation  o f  se len o x id es  [34], Better y ield s  
o f  alkenes w ere som etim es obtained by elim ination  from  o-nitrophenyl se len ox id es  
than from  the p h en y lse len o x id es th em selves [35].

H SePh [0 ]
■—c  O'—
7  \ - PhSeOH

S elen o x id e  e lim in ation  also form ed a step in  a good  m ethod for converting ep ox id es  
into a lly lic  a lco h o ls  and for introducing unsaturation at the « -p o s it io n  o f  carbonyl 
com pounds. A lk en es  w ere a lso  obtained by elim ination  o f  P hSeO H  from  /5-hydroxy  
se len id es, b est by the action  o f  m ethanesulphonyl ch loride and triethylam ine, 
although acid ic  con d ition s cou ld  be used. The reaction w as h igh ly  stereosp ecific  and 
p roceeded  b y  anti (trans) elim ination , probably by w ay  o f  the ep iselen on iu m  ion. 
H igh  y ie ld s w ere obtained w h en  the reaction used  for the preparation o f  di-, tri- and 
tetrasubstituted alkenes.

P MSe\  / H CH3SO 2CI H H -P h S e 0 S 0 2CH3

HR' C>H Et3N R l ' V  *  A
• Heck reaction [36-39]

O ne o f  w e ll know n protocols for carbon-carbon double bond  form ation w as  
the H eck  reaction , an interm olecular coupling reaction, b ein g  catalytic  in  Pd, the 
exam p le o f  c = c  insertion m ost usefu l to synthesis. The transform ation w as sim ilar in  
scop e to P d -cata lyzed  carbonylation, on ly  instead o f  C O  insertion , introduction o f  a 
c = c  group into Pd-C  bond occurs. The b e lo w  equation sh ow ed  the reaction  in vo lv in g
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the ox id ation  addition o f  R -X , w here R =  aryl, v in yl, b en zy l, or a lly l (substrate 
lack ing //-h y d ro g en s  substituted at an sp3 hybridized carbon), fo llo w e d  by alkene  
com p lexation  and 1,2-insertion  o f  an alkene. The last step w as //-e lim in a tio n .

The rate o f  reaction and reg ioselectiv ity  w as sen sitive  to steric hindrance about the 
c = c  bond o f  the v in yl partner. For exam ple, aryl h alid es reacting w ith  a lkenes, the 
rate o f  reaction as a function  o f  alkene substituent varied accord ing to the fo llow ing: 
C H 2 = C H 2  >  C H 2 = C H -O A c >  C H 2=C H -M e >  C H 2 =C H -P h  >  C H 2 = C (M e)P h  [40], 
Other exa m p le  o f  the H eck  olefination  o f  arom atic carb oxy lic  acid s w as first reported. 
The reaction o f  carb oxy lic  acid and di-tert-butyl dicarbonate w ere converted  to m ixed  
anhydride as reactive interm ediate, w hich  reacted w ith  o le fin  in  the presence o f  
palladium  catalyst to obtain stilbene derivatives [41].

PdCI2, LiCI (additive) 
-CO, -C 0 2

2 fBuOH

• Wittig and other related reactions
O ne o f  the m ost effic ien t and general synthetic m ethods for the preparation o f  

alkenes in v o lv ed  the direct o lefination  o f  carbonyl com pounds. S om e com m on  
reactions w ere se lected  and presented in Table 1.1.
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Table 1.1 S elected  m eth o d olo g ies for the o lefm ation  o f  carbonyl com p oun d s

X R eaction X R eaction
r 3 p + W ittig R 3Si Peterson

R 2 P (= 0 ) H om er-W ittig A r S (= 0 )(= N M e ) Johnson
( R 0 ) 2 p ( = 0 ) H o m e r -w  adsworth A r S (= 0 ) 2 cla ssica l Julia

-E m m ons (H W E ) H e tS (= 0 ) 2 m od ified  Julia

Wittig Reaction [42-44]
T he W ittig  reaction, first published  by W ittig and G eissler  in 1950s, w as the 

m ost com m o n  w a y  o f  constructing alkene m oieties in  organic com p oun d s via  a  one  
step p rocess (n u cleop h ilic  addition and then elim ination). T he con ven tion al W ittig  
reaction enta iled  the reaction  o f  a phosphonium  y lid e  w ith  an aldehyde or ketone. It 
w as a sim p le  reaction  to carry out and required either the a ld ehyd e or ketone starting 
m aterial. T h is o lefm ation  m ethod had en joyed  w idespread  prom inence and 
recogn ition  b ecau se o f  its sim p lic ity , con ven ien ce , and e ffic ien cy .

aldehyde phosphorus
or ketone ylide

alkene phosphine 
oxide

P hosphorous atom s cou ld  serve to increase the acid ity  o f  protons adjacent to 
them  on  a carbon skeleton . P ositiv e ly  charged phosphorous atom s increased this 
effect. P h osp h on iu m  salts cou ld  be m ade readily by treatm ent o f  an alkyl halide w ith  
a p h osphine (norm ally triphenylphosphine, PPI1 3 ) and the salts thus form ed cou ld  be  
ea sily  deprotonated b y  m oderately strong base (aq N aO H ) to generate a sp ecies  called  
an y lid e. The y lid e  form ally carried both a p ositiv e  and n egative  charge although it 
cou ld  also  be represented as neutral double bond phosphorane system s. The y lid  w as  
prepared via  a  tw o-step  process: an S N 2 reaction b etw een  PPh 3 and an alkyl halide



10

fo llo w ed  by treatm ent w ith  a strong base such  as an organolith ium  reagent. The 
h igh ly  reactive y lid e  cou ld  then participate in n u cleop h ilic  and attack at an 
electrop h ilic  carbonyl centre o f  either an aldehyde or ketone. T h is generated a doubly  
charged sp ec ies  ca lled  a betaine; this cou ld  cy c liz e  to afford an oxaphosphetane ring. 
O xaphosphetanes w ere very unstable and undergo rapid ^ « -e lim in a tio n  to afford the 
corresponding alkene and phosphine ox id e  (PO PPh3). A lthough , the oxygen -  
phosphorous d ou b le bond w as extrem ely  strong, the form ation o f  th is bond drove this 
reaction.

Ph3p ;  CH3Br ------- - Ph3PCH3Br --------- ►  Ph3PCH2

H igh  se lec tiv ity  for (Z)- or (£ )-a lk en es  w as availab le, depending on  their 
circum stances, e.g. the type o f  y lid e, type o f  carbonyl com pound, or reaction  
con d ition s. P hosphorus y lid es had c la ssified  according to their general reactivity. 
S tab ilized  y lid es  had strongly  conjugating substituents ( C 0 2 M e, C N , S 0 2 Ph) on  the 
y lid ic  carbon and favor to produce (£ )-a lk en e . In the case  o f  sem istab ilized  ylid es  
gave no great preference on e w ay  or the other w hereas non stab ilized  y lid es lacked  
such  fun ction a lities and favored (Z)-alkene.

Horner-Wittig Reaction [45-48]
W hen the y lid e in  W ittig  reaction w as replaced w ith  a phosphine ox id e  

carbanion, the reaction  w as referred to as the H orner-W ittig reaction. T he reaction o f  
p h osp h ory l-stab ilized  carbanion w ith  aldehydes and ketones produced o le fin . The  
ox id e  (1 ) w a s obtained  by the treatm ent o f  PPh3 w ith  alkyl halide to g ive  the 
phosp h on iu m  salt and hyd ro lysis o f  its salt. T he ox id e  w as reacted w ith  base as butyl 
lith ium  to  generate the lith io  derivatives and then reacted w ith  aldehyde or ketone to  
g iv e  /T -hydroxyphosphine o x id es (2 ) w h ich  w ere separated to pure isom er and then  
sm ooth ly  elim in ated  o f  w ater-solub le Ph 2 P ( 0 ) 0 N a  on  the treatm ent w ith  N aH  to form
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the corresponding alkene. T he separation o f  the erythro  and threo  hydroxyphosphine  
o x id es  before elim in ation  led  to a route to pure Z- or £ -a lk en e . T he e lim in ation  step  
w as stereosp ecific , erythro  hydroxyphosphine o x id e  g iv in g  Z -alkene and threo 
hydroxyp h osp h in e o x id e  g iv in g  E -alkene, preferred syn  e lim in ation  via  four- 
m em bered  c y c lic  transition state.

o
Ph2 P \ ^ R i

1) BuLi, 0 °c , THF
2 ) RCHO, -7 8 °c

0

Ph2P ^ R 1 NaH, DMF

( 1)
3) NH4CI
4) separate

HO p 2 orKOH.DM SO V
1) BuLi, น.IHo'๐0 erythro-ÇL) (3)

2) R2C 0 2Et

Ph2P . / R 1 1) NaBH4, EtOH
0

Ph2Pv NaH, DMF
c r “" R 2 2) separate HO'พ  or KOH, DMSO* 

H
(4) threo-{5) ( 6)

N orm ally , the lith io  derivatives o f  alkyld iphenylphosphine o x id es  reacted w ith  
aldehyde or k eton e led  to predom inantly erythro  hyd roxyp h osp h in e o x id es w hich  
w ere purified  b y  co lu m n  chrom atography and then elim inated  to  afford pure Z-alkene  
in h igh  y ie ld . O n the other hand, the reduction o f  the ketone form ed by the lith io  
diph en ylp h osp h in e ox id e  acylated  w ith  ester or lactone and then elim inated  from  the 
threo -a lco h ol produces £ -a lk en e .

Horner-Wadsworth-Emmons Reaction (HWE) [49-52]
P hosphonate esters cou ld  also  be deprotonated in  a sim ilar fash ion  w ith  N aH  

or a lk ox id e an ions to afford enolate type anions that cou ld  react e ffic ien tly  w ith  
ald ehyd es or k eton es to generate £ -a lk en es. A lk ene-form ation  via  phosphonates w as  
referred to  as W adsw orth-H orner-E m m ons reaction. W h en  the y lid e  in  W ittig reaction  
w as replaced w ith  a phosphonate carbanion, the reaction  w as referred to as the 
H orner-W adsw orth-E m m ons. The exam p le show n b e lo w  w as the synthesis o f  
p olyzon im in e that is a natural in sect repellent secreted by m illip ed es. It had several 
practical advantages over  W ittig  reaction in v o lv in g  the by-product dialkylphosphate
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salt w as w ater so lu b le  and ea sily  rem oved by aq extraction. In contrast to 
phosphonium  y lid es, phosphonate-stab ilized  carbanions w ere readily alkylated and 
m ore n u cleop h ilic  (m ore b asic) than the corresponding phosphonium  ylides. 
C arbanion-stabilizing group at the phosphonate-substituted carbon w as necessary for 
elim in ation  to occur; nonstabilized-phosphonates afforded stable p -  
hydroxypho sp h on ates.

+
NaH

DME, 2 3 °c
+ (E t0)2P 0 2Na

Polyzonimine

A n  exam p le o f  th is m od ified  reaction w as applied to the syn th esis o lig o(p h en ylen e-  
v in y len e)s  term inated w ith  nitiriles and aryloxad iazolyl groups as stilbenoid  
o ligom ers (O P V s) and a polym er (P P V s), used  as h ig h ly  flu orescen t organic  
conductors m ade them  valuable in light em itting d iod es (L E D s). T he reaction o f  
substituted b en zy l phosphonates and arom atic d ia ldehydes in  the presence o f  K O /B u  
and 18-crow n -6  in  TH F w as a sim p le and effic ien t route [53].

KO'Bu
18-crown-6, THF

C6Hi30  / = \ _ \  / = \  ° 6 ห13°ร
OC8H > > ^ y CN

OCeH-13 O C 6 H 13



13

P e te r so n  O le f in a t io n  [54-59]
P eterson  reaction  w as a silicon  version  o f  the W ittig  reaction  in v o lv in g  an 

elim in ation  o f  trim ethylsilanol (R 3SiO H ) from  a /?-hydroxyalkyltrim ethylsilane. It 
w as the reaction o f  an a -s ily lca rb a n io n  w ith  an aldehyde or k eton e to afford the (3- 
h yd roxysily l in term eid iates (a  and b), and then treated w ith  acid  or base to afford the 
desired o le fin s  stereose lectiv e ly . It w as a practical advantage over the W ittig  reaction  
that the by-product o f  the reaction, h exam eth yld isiloxan e, w as v o la tile  and m uch  
easily  to rem ove from  the reaction product than triphenylphosphine ox id e . B oth  the Z- 
and E -form s o f  an alkene cou ld  be separately obtained from  a sin g le  stereom er o f  the 
/?-hydroxysilane, as a m ixture o f  threo  and erythro  form s, depending on  w hether the 
elim in ation  w as e ffected  under basic or acid ic conditions. U nder b asic  con d ition  syn- 
elim in ation  w as took  p lace, by w ay o f  a cy c lic  four-m em bered transition state like  
that in  the W ittig  reaction, w h ile  under acid ic condition  the elim in ation  w as anti. For 
instance, treatm ent o f  the erythro  /3-hydroxy silane w ith  acid  w o u ld  favor the  
form ation o f  the E -isom er, w hereas the Z -isom er w o u ld  be form ed under basic  
condition . T herefore, the Peterson olefination  w as considered  to be an attractive to 
W ittig reaction.

H erein, an exa m p le  o f  this reaction used for preparation o f  a,/?-unsaturated esters, 
and the phosphonate m od ifica tion  o f  the W ittig reaction, s ilico n  reagent, w as m ore  
reactive than phosphonate anions. E ven  easily  en o lisab le  k eton es, w h ich  often  g ive  
poor y ie ld s in the W ittig  reaction, reacted readily w ith  the s ilico n  reagents.
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(C6H11) 2 NU
(CH3)3SiCH2C 0 2C2H5 (CH3)3SiCHLiC02C2H5

THF, -78°c

1 THF, -78°c

C H C 02C2H5

Julia Olefination [60-62]
T he c la ssica l Julia o lefin a tion  (com m on ly  k n ow n  as the Julia-L ythgoe  

o lefin a tion ) w as d isco vered  nearly thirty years ago by Julia and Paris. The m ethod  
w as later s ig n ifican tly  d evelop ed  by L ythgoe and K ocien sk i. T he Julia o lefination  
procedure b ased  on  the reductive elim in ation  o f  /T -hydroxysu lfone derivatives w ith  
am algam  w a s sh ow n  to g iv e  essen tia lly  trans o lefin s. T he reaction , con sistin g  four 
steps, w as first m etallated  a p h enylsu lfon e w ith  base as H-BuLi, the m etallate  
secon d ly  added to an aldehayde, then acrylation o f  the resu lting /T acry loxysu lfon e  
and the last reductive e lim ination  o f  /J -acry loxysu lfon es as an alkene form ing step  
w ith  a s in g le  e lectron  donor to afford alkene products. It w as gen erally  h igh ly  
stereose lectiv e  and favored  form ation o f  trans alkene. T he geom etry  o f  the alkene  
product w a s independent o f  the relative configuration  o f  the interm ediate /? -  
acry lo xy su lfo n e and trans se lec tiv ity  rose w ith  increased chain  branching about the 
n ew ly  form ed  d ou b le bond  as sh ow n  b e lo w  the equation.

AS 0 2Ph n-BuLi S 0 2Ph M K2 S 0 2Ph

Ac20  or 
AcCI

Na/Hg or
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O ne advantage o f  th is m ethod over the W ittig  reaction  w a s the facile  
preparation o f  the /T h yd roxysu lfon es form ed by the con d en sation  o f  an aryl su lfone  
and an ald ehyd e or a ketone. H ow ever, the reductive step w as m ore d ifficu lt to realize  
and poor y ie ld s  w ere o ften  reported w hen applied to co m p lex  natural syntheses. 
Therefore, the so -ca lled  as one-pot and m odified  Julia o lefin a tion  w as a n ew  variant 
o f  the c la ss ica l Julia o lefination . The p h en y lsu lfon es, used  in  c la ssica l Julia 
olefination , w as replaced w ith  heteroarylsu lfones. For h etero cyclic  su lfon es for alkene 
syn thesis, four h etero cyclic  activators o f  this reaction w ere b en zoth iazo l-2 -y l (B T ), 
p yrid in e-2-y l (P Y R ), 1-p h en y l-l//-te tra zo l-5 -y l (PT ) and l- fer t-b u ty l-l//-te tra zo l-5 -y l  
(T B T ).

BT PYR PT TBT

T he m od ified  Julia o lefination  w as directly alkene syn th esis via  the reactions 
o f  m atallated h eteroary lsu lfon es w ith  carbonyl com p oun d s and applied  in the  
syn th esis o f  som e b io lo g ica lly  active natural product m olecu les. The reaction pathw ay  
w as first occurred b y  the addition o f  m etallated  B T -su lfon e (7) to an aldehyde  
p roceeded  in  an a logou s fash ion  to the first step o f  c la ssica l Julia olefination; h ow ever, 
the resu lting /J -a lk oxysu lfon e (8 ) w as unstable and exp erien ces a fac ile  S m ile  
rearrangem ent. T he rearrangem ent occurred via  a  putative sp iro cyclic  interm ediate (9)  
and resulted in  transferring o f  the heterocycle  from  sulfur to  o x y g en  to y ie ld  sulfinate  
salt (10). Sp on tan eou s e lim in ation  o f  sulfur d io x id e  and lith ium  b en zoth iazo lon e (11) 
from  1 0  y ie ld ed  the a lk ene products directly.
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1.3 The objectives of this research
T he aim s o f  this research w ere to d evelop  a n ew  m eth o d o lo gy  for carbon- 

carbon d ou b le bond form ations w h ich  cou ld  be sum m arized as fo llow s:
1. T o รณdy the e ffec t o f  carbon-carbon double bond form ations via  the  

com b ination  o f  H om er-W ittig  reaction and radical o lefm ation .
2 . To d ev e lo p  a n ew  strategy usin g indium  m etal and to รณdy the optim al 

con d ition s for the preparation o f  unsym m etrical diorganyl se len id es
3. T o exp lore the o lefm ation  via  unsym m etrical diorganyl se len id es as 

interm ediates w h ich  prepared from  both organic h alid es and organodiphenyl- 
p hosphin ites.
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