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CHAPTER 1

tedious proced

selenides and alk

Selenium was mmaﬂgﬁﬂ o  ‘
the tn:atmenm sulﬁlrore (1. It isin-

and telluri of the perio

ulleﬁ "dnlmm”

chemical pro s. A mde'range of 0

?menls oxygen, sulfur,
enium and tellurium

were nccasmn'. v d-orbital and some similar
idation state ( 2 to ] of selenium brought a

variety of urgannsﬁemum compounds fﬂ

MEI,TI:EI whing mwm 4 1 D

functm | groups have been kﬂ“’f‘ for a long ume The apparent lumm@mnt came

o VLS ST INUTAA

uuhmng of new organoselenium methodologies appear in print [4-7]. There are a

plethora of reasons why these compounds have attracted widespread interest.



First, organoselenium anions are potent nucleophiles that exhibit a strong preference
for reaction with soft acid. On the contrary, they can also serve as extremely reactive
as soft electrophiles when organoselenium species contain reasonable leaving groups
such as -Cl, -Br and -O,CCFj. Thus, in general, both nucleophilic and electrophilic
reagents are available for the introdugtion of selenium under very mild conditions [8].
Second, in the case of functional group intercenversion, many reactions involving the
cleavage of C-Se, O-Se and N-Se bonds are rapid because of weak o bond formation
of selenium. In this regard, alkyl se‘!pnaxidéﬁ are faster about 1,000 times than
sulfoxides in syn-elimination reactions [9].

As mentioned_ mm- organoselenium species can be efficiently introduced,
manipulated and rcnmyﬁ 1 a variety 01' routes under mild conditions. The enormous

utilities of organoselenium mmpﬂhnds in urg)amc synthesis are presented in Fig 1.1.

—
2 Reduction and
‘ Y oxidation reactions
|
LAl @
i
. ¥/

-~ annselmm
[ omction campnss
in ﬁrgkﬂ!i_.":ryh'l_hesm

.‘ 4 Q gf |
“Sten reagents £.2 -
jum as ormation via
nucleophiles radical reactions

Figure 1.1'Thewtilities of alkyl phefiyl selenides in organic synthesis.

These selenides have also played an important role in biochemical processes,
serving as therapeutic compounds ranging from antiviral and anticancer ‘agents to
naturally oecurring food supplements [10-11]. Furthermore, they are utilized for the
manufacture and production of Trubber as vulcanizing agents, textiles and
photographic emulsions. In addition, because of their anti-bacterial activity and
covalently attachment without loss of catalytic activity, some selenides are

particularly applied as surface coating agents to inhibit bacteria cell growth used in



many industries for example: medical devices, textiles, paints and sealants and marine
anti-foulings. Material to which selenides has been successfully attached include
cellulose sponges, silicone hydrogel lenses, polymethylmethacrylate, epoxy, as well

as biological molecules such as peptides and antibody.

1.2 Literature reviews of a ides synthesis
inyl selenide was a Williamson-

type approach. PhS

selenol. This SW- .
diorganyl scleni/ ‘

give a sodium salt of alkyl

Wﬂhm the unsymmetrical

2PhSeR

th esis of alkyl phenyl
selenides by the e prepared from PhSeSePh and

Me;SiCl in the

displayed higher 4 sec-BuOAc. The cleavage in Sy2-like
manner for R = n-Bu a h -Bu, a at in like manner for R = ¢-Bu were
suggested. The substltulmnsal-'b!pzyl AN vl acetates were obtained in high yields.
St ol o
Lactones werfilsn fmmﬁw__ selenides in h elds [13].
§

RDALAN T

PhBE F'hSe

ﬂW’] AN IUNRINN T

In 1999, Nishiyama and coworkers introduced that alkyl or aryl halides
reacted with tributylstannyl selenide in the presence of a catalytic amount of
Pd(PPhs)s giving the corresponding selenides in moderate to high yields. Pd(PPh;)y
could also catalyze aromatic iodides bearing hydroxy and amino groups, which had a



strong coordination ability to Pd metal, affording the corresponding diaryl selenides in
moderate yields [14].

Pd(PPhy),

RX + PhSeSnBuy ——— = RSePh
toluene, BO°C
(49-88%)

a , a_one-pot and neutral synthetic
' tween organic halides and

. Primary alkyl iodides and

method for
PhSeSePh in the : 7
bromides were elds while primary alkyl chlorides and
secondary  alk . «ded . hex; Jphosphoramide  (HMPA) or
tetramethylethylenediamine (TMEDA) to i

- yields. On the other hand, rert-
butyl iodide did not procced at al under hars \,

n conditions [15].

In 2003, Nishino " n s investigated a one-pot synthesis of alkyl

phenyl selenides via the Sy2 react _ S ePh ith alkyl radical generated by the
treatment of oxygen-containing compounds: alcohols, ethers and esters with
La/Me;SiCl/ ™ [,/ ides were synthesized in moderate
to good yields, Furth sulfide using PhSSPh was also achieved
by this methed [16]. X
P - i
La, Me,SiCl, cat|,, cat
ROX + PhSeSePh - » RSePh
g @H4CN, 82°C, 1h %)

AUYINININYING

“In 2004, Cohen er al. explored the preparation of unsymmetrical selenides

using a one-pot and mild rﬁach of the cesitmi-promoted alky[atH Various

R SRS oo 0 o 4 b
sieves. Unsymmetrical primary and secondary alkyl phenyl selenides were
exclusively formed in high yields, whereas tertiary alkyl phenyl selenide were not

observed at all. Moreover, an amino acid derivative successfully generated a



selenopeptide, and the synthesis of unsymmetrical diorganyl selenides on solid
support was also investigated [17].

CsOH
RX + PhSeH = > RSePh
DMF, 4°A MS, 80°C
o ( yimmedtrical diorganyl selenides was reported by
RuCl; catalyzed reactions of dibenzy! or dipheny! diselenides with alkyl halides in the
presence of Zn. Under these conditi am bromides and activated

chlorides afforded prresponding seler oderate to high yields, whereas

In the same year, Munbunjong and coworkers reported In-mediated mild and
one-pot synthesis of alkyl pheny r-w---"r" “from ¢ yl halides and PhSeSePh in

"'7""*". ull.-l' o

CH;Cl,. The reaction showed: high scleefivity for fert-alkyl, benzylic and allylic

halides over primary and se¢o alk alides. In addition, alkyl phenyl sulfides
and telluﬁ%ﬁm' by {he reaeli iafy butyl chloride with
PhSSPh and [eTePh S TheTEhoR R tropch the S..2 reaction
of alkyl radical-which wa: ‘of alkyl halides with In was

|

proposed [19].

ﬂuﬁ"}"ﬂ“mﬂ%ﬁﬁfﬂﬂ‘ﬁ
AR M‘ﬂmFm’]’l NYIRE

RSePh + PhSelnX —I'- RSePh + InX,



In 2006, Ranu and Mandal introduced one-pot routes to selenoacetals and
alkyl phenyl selenides via an In-TMSCI promoted reaction of PhSeSePh and
aldehydes. Aliphatic aldehydes produced the corresponding selenoacetals, whereas

aromatic aldehydes furnished exclusively or predominantly the corresponding aryl

phenyl selenides [20]. '
S/
H“m"-:“ =al

iny reactions capable of
..?_g!] ﬁh’eﬂhuless, most of works
of the improper handling of

litions, and low yields of
new and efficient synthetic

nditions has been still called

1.3 Introduction of W&s m‘-‘_
Drga‘ﬁt hahdes are organic ﬂom[munﬂ&inﬂ £ rore hydrogen atoms

are substitule Ftya 1 haloge Bror )f reactions involving the

cleavage of {iﬁ C-Br gt_@ 1se of “weak o bond formation.
Among halides, ¢hloride, bromide and iodide, organic iodides ‘are the most chemically

reaclive, althuughuth are less stable thangthe corresponding chlorides or bromides.

2 Jakem i1 1 Ay e
alky ca id tivity' [23]. Therefore,

they served as important reagenfs and intermediates for a wide range of organic

 WIRANCA SR T AN TR LS

but also in medical profession, pharmacology and industry. lodides appear to function
as antioxidant, neutralizing free radical and are needed in trace amounts for the

production of thyroid hormones such as thyroxine. Although chlorides are industrially



employed because of their low costs, iodides have been attracted considerable interest
due to their greater reactivity. In industrial process for the production of diphenyl
sulfone compounds, the developer for leuco dyes to be used in thermal recording
papers, alkyl iodides such as isopropyl iodide are used as reagents instead of alkyl

chlorides and bromides. Additionally ¢ employed as initiators and catalysts in

or the preparation of alkyl iodides [25-29].
&_mnst common ones as they
——

ties compared with others. The
to iodides might be classified by

1.3.1 lodination of alcohols de salts
The system usmgﬁﬂﬁiﬁdﬁdﬁ‘ ‘was documented for the cleavage of esters,
Ai'bhmatﬁﬂ well as the d atior ethers' and the conversion of

alcohols into i dides

tertiary as well ﬂ]

lactones anc

Me,SiCl, Nal

ﬂuﬂ?ﬂﬁﬂﬁ“wmﬂ‘ﬁ

Later Olah and coworkefs developed another similar systemgfor various

AN RN e

corresponding iodides when treated the reactions at RT. On the other hand, primary

alcohols were found to react extremely slowly such as 72 h in the case of 1-undecanol
[32].



MeSiCls, Nal
ROH ————— = RI
CH4CN, rt

In 2000, Deo and coworkers pmpused the new system using Nal as an iodide

source and CeCly-7H,0 as a Lewis aci ic conversion of primary and substituted
' quired drastic conditions and long

benzylic alcohols into the corresy
| alcohols suffered from the

In 2001, E por -._g of alkyl iodides with
KI/BF3-Et;0 system.The reagtions we '. ul )6 y selective to only allylic
and benzylic alcol _‘s, erga did not yield iodides even
after prolonged stirring |

supported on natural

A = P et il F e

ers. Under microwave

irradiation themnns i S int ' nzylic iodides were
achieved in high' yields and short reaction times, whereas"
altcrnatwe mnvcnlﬁlﬂcatmg mode at 1008C gave trace amount of iodides [35].

UL Ty
MR NIATTINHAS

In 2003, Hayat and coworkers studied the preparation of alkyl iodides using

ing an oil bath as an

Csl/BF3-Et,0 system. Benzylic alcohols with electron-donation groups such as -OH,
-OCHgy, -CI and electron-withdrawing group such as p-nitrobenzyl alcohol proceeded
smoothly. Allyic and secondary alcohols were also performed well by this technique;



o

however, saturated aliphatic alcohols did not yield iodides even after prolonged time
[36].

BF 5+ E1,0, Csl
ROH —————— Rl
CH4CN, rt

(80-96%)
Later, in 2004, Fitouzabadi and /coWorkers, prepared alkyl iodides from
alcohols and Nal in the presence &emnﬂm and even tertiary

iodides were achi _r:d well for iodination of

benzylic alcohols; nevertheless, the rate of the reaction was slower when the

ols by AI(HSO,)/KI1 was
examined by Tajik and cowerkers. Benzyli “with electron-donating or
electron-withdrawing g W ccessfully iodinated even if the rate
of reaction was slower in_ g containing an electron-withdrawing
group. This method c of aliphatic alcohols to

the correspondin; ; ds e the case of iertiary alcohols such as

Al(H;504)3, KI

ROH —h— Ri

ﬂﬂﬂ?ﬂﬂﬂﬁﬂﬁﬁﬂi

the same year, Happuur et al. reported the conversion of alcohols into

ludldes under heterogeneous con ion using KI anmma sulfuric acu@dp}h 04)
R e L

q smoothly converted to the cnrrf:spnndmg iodide in hlgh ylc[d In the case of benzylic

alcohols, the reaction was slightly accelerated by an electron-donating group such as -
OCH3, while the substitution of the electron-withdrawing group such as -NO; on the
aromatic ring retarded the transformation [39].
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Silica sulfuric acid, Kl
ROH = RI

CH4CN, 1t
(78-95%)

1.3.2 lodination of alcohols using ph

One of the popular ~‘ 5 ¢
iodides was the one s ﬂ_:‘ S an ating agent. Secondary, tertiary and
benzylic iodides were successfi d-n_moderate to good yields. Tertiary
alcohols underwent facile iodin on the reactions with iodine obtaining rert-
iodides in mode ‘
configuration; foregthe possible pathway under Sy2 displacement by iodide ion

horus-based iodinating agents

of alcohols to the corresponding

h completed conversion of

as a nucleophile

RyR,CH-OH + I

RyR,CH—1_+ HOI

kY]

In Zﬂﬂzﬁn ikum: _ d the iodination of alcohols on
polymer suppo PPh;. The reaction worked well with ortho-, meta-, para- and

multisu stm:tcd é stems ccthn electron-donating and electron-
wi ﬁ %ﬂsﬁ: applicable for

the nns of‘ allylm and pnmar}r alcuhu s|

’Q‘Wﬂﬂﬂﬂimﬂ%ﬂ@ﬂmﬂﬂ

iR (88-98%)
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Later in 2005, Iranpoor and coworkers introduced a new heterogeneous
reagent, silicaphosphine [PCl1)3.4(Si03),] which could be prepared from the reaction of
silica gel and PCl;, for the transformation of alcohols into iodides. By this method,
primary, secondary and tertiary alcohols were converted into their iodides in excellent

n-withdrawing groups such as -Cl or -NO;

yields. The alcohols substituted with el

lccuﬂt‘y aluatio

b rdkn [« el

|
man)jl}fﬁcient methods for

iodination of alcoho s have been disclosed. Nevertheless some reactions still suffered

mzm mmcr ST “33'111?335 35

still caﬂl for.

l}xgtﬁn rﬁtmn nkensatlnn 15 tnown as one DE very cunvcmenl and

useful synthetic reactions for the preparation of C-O bond such as esters and ethers

[44-45]. The fundamental concept of oxidation-reduction condensation is to perform

dehydration condensation by eliminating H>O as 2|H] and [O] by a combined use of a



12
weak oxidant and a reductant [45]. The most characteristic feature of this reaction is
that it proceeds under mild and neutral conditions without any assistance of acidic or
basic promoters. Previously, the reducing agents such as tri-n-butylphosphine [44-45)
were ongoing employed in these reactions. Subsequently, Mitsunobu developed this

concepl into the efficient alkylation methods by using a combination of PPh; and
AD) | achieved condensation reaction between
widely known as Mitsunobu
tions, a challenging problem
still remained when bulky se l : alcohols were used as alkylating
agents. It was _ n of an important key reaction
intermediate, ' by steric hindrance of
the alcohols.

The attempt to search fo 2 '-+.“‘-: able ¢ iﬁﬁqatléns of weak reductant

and oxidant for.the oxidation-reduetion eondensation l_iﬁamalter of continued

Alkyl diphany]‘ osphinites v ,:' ) for important intermediate
e . . oxy moiety to a trivalent phosphorus
compound before the “df_'f#n step is effecti jm‘ smooth generation of the
corresponding pentavalent uﬁé‘f&ﬂ'; , alkoxyphosphonium salt. Moreover, reducing
ability of these phnsphlmtgs ,g]iﬂ'd be h ”‘-:"’f: an that of PPh; in order to form the
alkuxyphosﬂﬁlum salt whm weak o’;lm S| 1zoquinones were used
[46). With regard to the oxidation-reduction condensation,
diphenylphosp tﬁﬁwgm eported in tl "C-0 bond formation such as
ethers and ethers 4?-511],_- -N bond formation i rﬂg [51-52] and C-S bond
formation such aa- alkyl aryl sulfides [5 -54]. The preparing methods of alkyl

M TJ“ET“'JWW‘J‘WEJ’W]‘?
AR ANNIUNRIINYIAE

e utilities of alkyl
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CIPPh; + pyridine

CIPPh, + "Buli

ROH » ROPPh,

7 B N + DMAP

Scheme 1. I ffm x’*‘\‘%\* g1 1

\\\\\

Up till , ; ” -.J Wil -_uu i \Qﬁ'\ %\ :~.,t o report optimizing a

phenylphosphinites.

methodology for Ikyl iodides and alkyl
phenyl selenides hese 1

1.5  The objectives of thi g

The objectives of this explore and develop the optimized
conditions for the preparatic nof alkyl phe lenides and alkyl iodides from alkyl
diphenylphosphinites which cad be perfe m alcohols and chlorodiphenyl-
phosphine. -

T

E
ﬂ‘lJEl’J"r’lEWI‘ﬁWEI’]ﬂ‘i

QW']Nﬂ‘iﬂJﬂJWI'mEI’lﬁEI



CHAPTER 11

2.1 General prnW

The reactants tified by several spectroscopic

techniques. Chromato C) was carried out on

aluminium sheg i':- ated with silica gel (Merck \ el 60 PFisq). Column
chromatography wa formed on silics gel (Merck, Kies elgel 60G Art 7734, 70-230
mesh; or Art 9385, 230-4 1esh) and aluminium oxide 90 active neutral (70-230

mesh). Spectrome sre obtained in deuterated
chloroform (CDC 3} D

magnetic resonance spec mcteg}ﬁ, ‘arian m vierc 400 spectrometer which

Fourier transform nuclear

for "*C nuclei, or Bruker model AC-
100F spectrometer which was operated at 00 MHz for 'H. Gas chromatography-mass
spectmmetnr; analysis was res d on A Te hnologies G1530N instrument

2.2 Chemical :ﬂc mf
All solvents used in this research were purified, except for reagent grades, and
dried prior to usf standard methodology. The substrates and reagents for

ﬂmﬁﬁﬁﬂmﬂmﬂﬁm

reactions in non-aqueous solutionswere carried nut er N; or Ar.

QW’]&\"Iﬂ‘immﬂ’]’mﬂ’]ﬂﬂ
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2.3 General procedure for the synthesis of alkyl diphenylphosphinites

THF
R-OH + DMAP + EtN + CIPPh —— R-OPPh,
(1 equiv) (0.3 equiv) (1.2 equiv) (1.1 equiv)

A solution of alco ho (5.5 mmol, 1.0 mL), DMAP (1.5
mmol, 182.5 mg) and EGN (6 mn ‘ ied THF (10 mL) was stirred at RT
for 2 h under Ar. The white slurty was. éﬁtﬂry evaporator. Afier the
dilution of the residue With DAc (9/1, 100°mi.
through a pad of a
concentrated under reduce
at <10 "C underdry A

L), the mixture was filtered
i the bottom). The filtrate was
sphinite, which was stored

ROPPh,

P PhMOPPhE
P2 'BuOPPh;
Y . Vaglm

ﬂuﬁﬁ*‘fff“ﬂmw e ﬁ%?
aww\mﬁ@ WM INETR S
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ROPPh; RoPPh,

O
PhPO”

P7

A
I-Hexadecad)l diplndiphosphinite (P _ ' solid (90%), Ry 0.62
(hexane: EtOAg MR t, J = 6.82 Hz, CHy),

1.28-1.38 (26H, H, dd, J = 16.00, 6.80 Hz,
CHy), 7.34-7.39 (6H, g, PH) and 7.49-7,53 (411 “ _ NMR (CDCls) & (ppm):
14.2, 22.8, 25.7, 258, 294, 2 '{, : ﬁ. 297 ( ), 29.8 (2C), 31.5, 31.6, 32.0,
70.3, 128.3 (2C), 128.4 (2 1303 }, 30.5 (2C), 142.3 and 142.5.
(2)-Oleyl dip nyf" o i‘ Colorless oil (80%), Ry 0.67 (hexane:
EtOAc, 9:1); 'H-NMR(C_W n): 090 (3H,, J = 6.84 Hz, CHy), 129 (22H, s,
leCH;},t‘?ElQH._ """ H,), 2.02 (4H, m, CH,C ;). 386 (2H, dd, J = 16.00,

Ph); "C-NMR (€DCl3) 8 (ppm): 1 1275, 29.5, 29.5, 29.6, 29.7,

130.6 (2C), 131.8, #3&1424&:'“1 142.6.

ISt iR 11 e

124 (10H, m, $*CHy), 1.27 (3H, g, J = 6.20 Hz, CHCH), 4.04 (1H, m, CHOPPh),

L 407, s vt oy 4 5 ke,

?? (27.1), 70 (8.7) and 55 (17.6).
2-Dodecyl diphenylphosphinite (P4). Colorless oil (89%), Ry 0.88 (hexane:
EtOAc, 92:8): "H-NMR (CDCl3) & (ppm): 0.82 (3H, . J = 6.13 Hz, CH;CH,), 1.17-
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1.30 (19H, m, 8<CH, and CHCH;. 1.41-1.61 (2H, m, CH,CH), 3.95 (IH, s,
CHOPPhy), 7.19-7.37 (6H, m, Ph) and 7.44-7.68 (4H, m, Ph); *C-NMR (CDCl;) &
(ppm): 14.2,22.3,22.7, 25.6, 29.4, 29.5, 29.6 (2C), 29.6, 31.9, 38.4, 61.1, 128.1 (2C),
128.2 (2C), 128.9, 129.0, 130.0, 130.2, 130.3, 130.5, 130.8 and 132.6; MS m/’
(relative intensity): 370 (M", 0.6), 1 00), 183 (13.6), 155 (17.8), 125 (8.1), 77
(4.1) and 55 (2.4). \ 2( r
iphenylphospl _ Colorless oil (30%); 'H-NMR
"' m, Ph); “C-NMR (CDCl;) &
d 141.1 (2C); MS m/z (relative

Diphenylmethyl

(CDCL3) & (ppm): au@gﬁ} and 7.3

(ppm): 64.2, 127.8 (10C),.

(4C); 128.5 ¢

l
intensity): 366 ([M-2]",0:01); 202 (3. 6). 1
128 (2.7), 115 (59), 10512.0), 83 (10.1 63(a.

Benzyl diphenylphos "‘.--‘ P t h

EtOAc, 9:1); 'H-NMR (€DE15) & (pprm): 4.80 (2H, d.

7.51 (15H, m, PH); “GNMR (CDCI) 8 (ppm): 127.5,

128.6 (2C), 129.4 (2C), 1304 1"_ 1307 (2C), 13147, 131.8, 132.3 and 138.8; MS
n/z (relative inte s:ty ;i :“'_ -'-_" (25.7). 201 ,ﬂi}lss (5.6), 152 (2.7), 128
(1.3), 91 (8.3), 77 (98 .

Allyl drphenyf avphﬂﬁﬂ(f'?}. Colorless « {quanl) Ry 0.67 (hexane
EtOAc, 96:4); 'H- ) & (ppm): * =992, 527 Hz,
CH0PPhy), 5.35 (2H, dd,/ = I*ML QWQ—C _1) 5.97 (1H, m, HC=CH,),
7.35-7.37 (6“_:‘#11, ZxPhJ and 749'-7 5{3 (4H, m, '.__,_____ ,R (CDCls) & (ppm):
70.7, 116.7, 1283 (4C), 1293 (4C), 130:3; 131.7 (2C); - and 135.2 (2C); MS m/z

(relative intensity): 243 ([M+1]', 24), 242 (A M-11', 14.6), 207 (4.1),
201 (100), laaﬂz}, 171 (2.2), 152 (3.6), 115 (3.0), 107 (1.8),77 (11.9) and 51 (5.0).
rmm-i.'lmgn%d:phen_:.fphasphm:@l‘&} Yellow solid (quant.), Ry 0.57

” | el PN s o] o i b

Hc=«c Hy), 7.26-7.28 (10H, m, 2xPh) and 7.51-7.54 (2H, m, Ph&.xlsc -NMR

o) G R b 1. s 5

mlcnsst}r} 319 ((M+1]°, 14.2), 318 (M", 69.8), 317 ([M-1]", 82.1), 303 (4.2), 201
(100), 193 (13.0), 178 (10.5), 155 (7.5), 125 (5.2), 115 (28.0), 102 (2.4), 91 (10.8), 77
(18.1) and 51 (6.9).
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tert-Butyl diphenyiphosphinite (P9). White solid (92%), Ry 0.69 (hexane:

EtOAc, 9:1); "H-NMR (CDCls) 8 (ppm): 1.42 (9H, s, 3xCHs) and 7.29-7.58 (10H, m,

2xPh); MS m/z (relative intensity): 258 (M", 0.16), 202 (100), 183 (14.6), 155 (27),
125 (9.0), 115 (1.0), 107 (2.5), 77 (8.2), 57 (26.0), 47 (6.3) and 41 (2.4).

I-Adamantyl diphenylphosphinite (P10). White solid (96%), Ry 0.50 (hexane:

B ( : . s, 3xCH,), 1.99 (6H, s, 3xCH,),

2.17 (3H, s, 3xCH), 7.30-7.35 (6H, m, 4H, m, Ph); "C-NMR (CDCI\)

8 (ppm): 31.1 (3C), 36:2 4. 30), 7: A9(2C), 128.2 (2C), 128.7 (20),

130.0 (2C), 130.2 (2C), 143.8,144.0; M Witﬂ: 336 (M", 57.7), 201

(33.7). 183 (27.5), 155 (84,135 (100), 107 (20.2), 93 (28.9), 79 (27.4), 67 (9.0), 51
(5.2).

%), Ry 0.50 (hexane:
EtOAc, 96:4); 5xCH,), 7.22-7.55 (1H,
m, CH), and 7 D) lﬁﬁppm) 24.1 (2C), 25.5
(2C), 34.3, 79.4, 1 (2C), 130.3 (2C), 130.8
and 132.6; MS (100), 183 (21.2), 155

I64{2H m, CH:} 1.75-1 ﬁ;ﬂy;m* H, q, J = 5.79; CH} 7.31-7.36
(6H, m, Ph), ﬁa -7.51 tﬁi,m,m M 0.5 (20C), 22.7 (2C),
22.9 (20), 23,6, 24.0(2C), 30.5, 30.8, 78.9, 127.7(2C), 127 128.5 (2C), 129.6

(2C), 129.8 (2C) ﬂﬂ 143.8. _
Diacetane-D-glucosyl diphenylphosphinite (P13). ﬁ[orlas& oil (61%), Ry
0.20 (hexane: EID%,A]; MS m/z {rclalwcir‘t}cﬂsu}']: 445 ([M+ 11%, 5.6), 301 (30.5),

77(112) ﬂ ﬁﬁﬂﬁw ? W)Equﬂ 1432.5). 101 (6.6),

)-Dihydrocholesteryl dgheny!pﬂmsp!nmre (P14). White soli %}, Ry

RIS AN TR
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2.4 Study on the optimized conditions for synthesis of alkyl phenyl selenides from
alkyl diphenylphosphinites

The reactions using various ratios of rert-butyl diphenylphosphinite,

PhSeSePh and In in CH,Cl; were carried out at reflux temperature under Ar. Afier the

reaction was cumplr:ted the mixture was guenched with 1 M HCI, and then extracted

RSePh

| ! mol), PhSeSePh (156.1 mg, 0.5
mmol) and In (86.1 mg, 0. '?5 ol i __—, - Cly Was heated at reflux temperature for 2
h under Ar. The reaciiof RAE in M HCI, and then extracted
with ELO. Th Aorg ydrous MgSO,,
and purified £ _iv]'= orresponding alkyl

A mixture of a

‘Set 'BuSePh Se5 a;f"“\ﬁ*“"

o mmmﬂmﬂ’nw JeeIn

SePh
Se3 CH3(CH,);sSePh Se7 CH3(CH,)sCHCH,
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RSePh RSePh

SePh SePh
Sed Se8 CH3(CH;)sCHCH,

tert-Butyl phenyl s
NMR (CDCl3) & (ppm)
(2H, m, Ph); "*C-NM
(2C); MS m/z (relati

oil (86%), Ry 0.37 (hexane); 'H-
-7.25 (3H, m, Ph) and 7.51-7.53
(2C), 128.1, 130.4 and 137.1
00), 156 (50.9), 117 (5.0), 78

(81%), Ry 0.52

(hexane:EtOAc,24:1 ), AH-NMR (CDCL,) & (ppm): 1.66 (6H, t, J = 15.69, 3%CH,),
1.98-2.00 (9H, m, 3% CHz), 7:28-7.32 (2H, 1, J =7.20, Ph), 7.35-7.39 (1H,
(J= CANMR(CDCly) & (ppm): 30.7

I-Hexadecanyll phengl solenide (Se3). White Solid (89%), Ry 0.58 (hexane:
EtOAc, 24:1); 'H-NMR (CDEL) 6 (ppm): 0.89 GH, 1, J = 6.78, CHy), 1.26-1.42
(26H, m, 13xCHy), 1.71 (21 1, Cl1y), 2:92 (2H, 4= 7.40, CHy), 7.23-728 (31, m,
Ph) and 7.48-7:50 (2H, d, . =t ' 13) 6 (ppm): 14.2, 22.8, 28.0,

29.2, 294, 2 Bttt ? J
(20), 130.8 anﬂﬂ.?“ 2C); MS m/z ( sity): 382 (M*, 31.8), 183 (2.8),
171 (4.9), 158 (11.0), 117 (4.1), 105 (2.2), 91 (18.5), szﬂs.l}, 71 (40.2) and 57
(100). ¢ o s

‘ y&ﬂe%e%}me@v Ejﬂ ﬂ%hexane:ElﬂAc,
24:1); *H-NMR (CDCl3) & (ppm): 4.12 (2H, s, CHy), 7.20-7.27 (8H, m, Ph) and 7.45-
7.47 (2H, m, Ph); *C-NMR (CD€l;) & (ppm): 32.32426.9, 127.3, 128.5%2C), 128.9

AT IEDET IR RS

(5.7
Allyl phenyl selenide (Se5). Yellow solid (89%), Ry 0.53 (hexane:CH,Cls,
96:4); 'H-NMR (CDCl3) & (ppm): 3.53 (2H, d, J = 7.30 Hz, CH,SePh), 4.95 (2H, dd,
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J=16.12, 10.50 Hz, HC=CH,), 5.90 (1H, m, HC=CH,), 7.22-7.42 (3H, m, Ph) and
7.46-7.55 (2H, m, Ph); *C-NMR (CDCls) & (ppm): 30.7, 116.9, 127.2, 129.0 (2C),
130.0, 133.4 (2C) and 134.4; MS m/z (relative intensity): 198 ([M+1]", 100), 197 (M",
8.7), 157 (77.1), 117 (86.5), 104 (32.4), 91 (21.4), 77 (36.2), 69 (6.4) and 51 (14.6).

trans-Cinnamyl phenyl selenide (Se6). Yellow solid (69%), Ry 0.35 (hexane:
CH;Cly, 96:4); 'H-NMR (CDCly) & fpprﬁ)_ﬂ;,sﬁpu, d. J = 7.37 Hz, CH;SePh), 6.25
(1H, d, J = 15.78 Hz, HC=CHPh), 6.34 (I-H,-ﬂ,gd'% - 15.80 Hz, HC=CHPh), 7.26-7.28
(10H, m, 2xPh) and 7.51-7.54 (2H, m Pll}' BC-NMR (CDCl3) & (ppm): 30.5, 125.8,
126.3 (2C), 127.3, 17;74 1285 {ZC},I 1289 132.1,.133.9 (2C) and 136.8; MS m/z
(relative intensity): 274«([M#11". 5.0), 157 (9.2), 117.(100), 115 (35.5), 91 (12.6), 77
(6.5), 69 (3.2) and 51 (30)_
2-Octyl phenyl ea’aﬂufe [&e'?} Yclluw oil (98%). Ry 0.50 (hexane: EtOAc,
| (ppm): {Hig'{él-f L,J = 6.94, CH;), 1.27 (10H, s, 5%CH,),
'H3), 330 (1H, m, CH), 7.26-7.29/(3H, m, Ph) and 7.54-
h); 3r.'7-1~.1r‘ﬁmr: Ci;] 8 (ppm): 14.1, 22.6, 27.8, 29.1, 29.8,

‘lPCL 129, ﬁglg;l li34 9 (2C); MS m/z (relative intensity):

270 ([MH] 37.8)° SB ‘ ﬂﬂ]d!l’? X2 G}J'E; (4.3), 91 (2.6), 77 (15.4), 71 (19.2) and
57 (22.8). = .J"

2-Dodecyl phenyl sefmnde (Se8). Cniﬁﬁcss oil (86%), Ry 0.53 (hexane); 'H-
NMR {CDCI;} & (ppm): ﬂ;ﬂ:ﬁ{&ﬁ t= 6'?‘?-}-’!2‘.&13] 1.25-1.38 (14H, m, 7%CH,),
1.41 (4H, d, J# 7.89 Hz, CH,CH,CH), 1.56-1.70 (EI*I,m,(.I_jé;fh] 3.30(1H, q./ =
6.77 Hz, CHJS:éPh), 7.26-7.28 (3H, m, Ph) and 7.55:1.57 [?2[} m, Ph); "C-NMR
(CDCly) & (ppr); 142, 22.1, 22.7, 27.8, 29.3, 29.4, 29.5, 29:6 (2C). 31.9, 37.5, 39.8,
127.2, 128.8 (2€), 129.5 and 134.9 (2C). e

2.6 General pracedure for synthesis of alkyl jodides from aleohols

2.6.1 General procedure Tor synthesis of triiodoacetic acid [55]

A solution of malonic acid (19 mmol, 1.98 ghin 3 mL of water was added to a
‘boiling solution of iodic acid (23 mniol, 2.98 g) in 8 mL ‘of water. The resulting
solution was cautiously heated and then cooled immediately by plunging the mixture
into an ice bath after vigorous CO; was occured. Several small pieces of ice were
added to the solution to relieve the reaction. After the reaction had subsided, the

yellow mixture was allowed to stand at RT. In about 1.5 h, the solution became bright
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yellow-orange color and the golden yellow crystals then setted out. The crystals were
filtered after another one hour.

2.6.2 General procedure for iodination of 2-phenylethanol

2-Phenylethanol (0.25 mmol, 30.5 mg), PPhs (0.27 mmol, 72.1 mg) and

CH,Cl; were stirred with 1> (0.25 mmol,

63.5 mg) at reflux temperature for | 5. The mixture was washed with
saturated Na,S,0;. The organie |
Na;S0y, and purified b

F — - - . J
corresponding alwﬁ’ ‘-—-—'hr
2.7 Study nn fitions for iodin ation of alkyl diphenylphosphines

2.7.1 Effeet of the amount of I, temperature and reaction time
The reaction/of oleyl diphenylphosphinite (0.25 mmol, 113 mg) with various

room and reflux temperatures reaetion time ranging from 15 to 60 min. The

amounts of I: stirred under Ar at

crudes were concentrs nd analy “H- ' _ sed on a standard toluene 10
pl. -

- ; 'F:".:l-\:' e -r- 1 :.1 - g
The reaction of ole;tﬁ‘?&hxl_ sphinite (0.25 mmol, 113 mg) with [; (0.37
ve differ ant solvents: benzene, toluene, THF,
CI-I;CN am:! g;ﬁﬂgatm nperature for 30 Afier evaporation, the

a standard toluene 10

2.8 General pmc@tﬁfnr iodination nfw diphenylphosphinites

AUEINENINEINT

(1 aquhr]{ﬁ equiv) "eflux. 30min

q W,-]'he reaction ufﬁ: I ] yphusphmu:aﬂs mm?aln] Qﬂ 'glmmu]

190.4 mg) in CH,Cl; (3 mL) was stirred at reflux under Ar. After 30 min, the mixture
was washed with saturated Na;S;0;. The organic layer was extracted with Et,O, dried
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over anhydrous MgSQOy, and purified by silica gel column eluting with hexane to give
the corresponding alkyl iodides.

1-Hexyliodide (11
NMR (CDCl3) & (ppm)s 0.82 (31
(2H, p, J = 7.28, CL
7.4, 14.1,22.6, 283, 305, 6.

1-Hexadecanyl iodide " 3 ' 'H-NMR (CDCl3) & (ppm):
0.90 3H, 1, J = 6.02, CHy), 1.27:1.39 (26H,im, 13%CH), 1.83 (2H, m, CH;) and 3.20
(2H, 1, J = 7.03, CHy IMR (C 8 (ppin): 7.4, 14.1, 22.7, 28.6, 29.4 (20),

NMR(CD'-' ): 0.90 (3H, t, J= 6.78, CHy). 1.29 (221, 5/ 11xCH,), 1.83 (2H,
m, CHy), 2.0244H, -CH_ '. 15, CH,) and 5.36 (2H,

m, CH=CH): ‘ﬁl .27.5,28.7,29.4. 29.6
(20), 29.8, 29.9 (2C), 30.0, 30.7, 32.1, 33.8, IJUﬂandl}ﬂz

T

(6H, s:3xCH,); “C-NMR (CDCl; ‘) 3 (ppm): 33.1 {3::), 35.6 (3C), 51.2 and 52.5 (30).

o] Wook ik o e BAIHRLIRY

diphenylphosphinites
A solution of alcohol (0.25 mmol), CIPPh; (0.27 mmol, 51 uL), DMAP (0.075
mmol, 9.2 mg) and Et;N (0.3 mmol, 42 pL) in CH;Cl; (2 mL) was stirred at RT for 2
h under N;, then added I; (0.625 mmol, 0.16 g) into the mixture and stirred at reflux
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temperature for 30 min. After evaporation, the corresponding products were analyzed
by 'H-NMR based on a standard toluene 10 pL.

2.10 General procedure for the in situ iodination of alcohols through alkyl

diphenylphosphinites
A solution of alm ol (0.2 \ “IPPhz (0.27 mmol, 51 pL in the
presence of pyridine (0.0 I! / (2 mL) was stirred with I; (0.625
mmol, 0.16 g) at RT _:,,_ h unc tel _ratiun, the corresponding

products were analyzed by ‘H-NMR based or ._fi--.uﬁ;; ene 10 pL.

ﬂ'L!El’JVIEWI‘ﬁWEI’]ﬂ‘i
Qﬁ']ﬁﬁﬂ‘imﬂ‘iﬂ']’mﬂ'lﬁﬂ
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The main purposes-of this research are to synthesize two intermediates: alkyl

iodides and alkyl pl'i I'selenides from alkyl diphenylphosphinites which are easily
prepared in exceéllent yields from f esponding hol. chlorodiphenylphosphine
(CIPPh;) and triethylamine (! N) in the prese : -‘ atalytic amount of 4-
(dimethylamino)pyrid |/ " | ".-,:-‘ ‘Many literatures, especially from

: phosphinites were the key
intermediates for thie oxidation-reduction’ condensation o prepare several organic
compounds such'a i yanates, diorganyl su ides, ester and ethers, efc. [44-54]. Up
till now, it was notwithstanding that there ) report optimizing a methodology for

the dwclapmcnt of alkyl i Sl -‘ =nyl selenides via these phosphinites.

- e
S o
In the republic of Korea, alkyl diphenylphosphinites could be successfully
in moderate to Excclle ields accordi Mukaiyama's method. Th
A P Tk 0 LT B
“ presence of a catalytic amount of DMAP (0.3 equiv) was carried out at RT for 2 h and
purified by filtration through a pad of alumina and celite using hexane/EtOAc (9/1) as

an eluent [54]. The results are tabulated in Table 3.1.



Table 3.1 Synthesis of alkyl diphenylphosphinites from various alcohols

THF
R-OH + DMAP + ElN + CIPPhy ———— R-OPPh,
(1 equiv) (0.3 equiv) (1.2 equiv) (1.1 equiv)

Yield (%)

ﬁl

30

quant

93

93
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Table 3.1 (cont)

Entry ROH ROPPh; Yield (%)
14 47"
15 61
16 60
“*Analyzed by "H-NMR
& F
Primary and second: f': un l» ve completely converted to the

corresponding alkyl diph yield except for diphenylmethyl

diphenylphosphinite (er ed 1070

ur from the rapid

dmomposnt:'" 'Iphosphine oxides

pending in the pu m
air
=, ROPPh; ROPPh,
’\Zﬂﬂu ﬂﬂaﬂnﬂ'ﬂn j w ﬂ q ﬂ js&me I'CH.CI'.IDII
tried in Thailand gave only 63% yield (entry 7). Thesreaction suffered from the rapid

VAT IR RN TP

mmpuunds allyl and cinnamyl diphenylphosphinites, were both obtained in excellent
yields (entries 8-9). In a similar fashion, tertiary alkyl diphenylphosphinites were
achieved in high yield (entries 10 and 11). For an investigation of cyclic compounds,
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both cyclohexanol and cyclododecanol could be transformed to the corresponding
phosphinites in excellent yields (entries 12 and 13). In addition, bulky phosphinites
such as diacetone-D-glucosyl, diacetone-D-galactosyl and (+)-dihydrocholesteryl
diphenylphosphinites were obtained in moderate yields (entries 14-16). Steric
hindrance might cause the Iuwer i i3 9 ese bulky phosphinites comparing with
the others. The common mecha ’e e activation of CIPPh; with DMAP
and then it was substituted (; \j‘l “ f abstracted an acidic proton from
this intermediate, te _. ding phosphiriiles-were obtained with retention of
me 3.1.

///h _5

o AT \ |
-:'#' e R-0-PPh,

T o g
Scheme 3.1 A possible Tl
diphenylp! 'i:‘j-“

configuration as show

N
N-
/

nsformation of alcohols into alkyl

All lf.%;il':,_..'iif.".'.....':'..T"' nylphosphinit .'\#é their identities b}"

'H-NMR technique. rum-of cis-oleyl diphenyl-

i

phosphinite is pi

sented in Fig 3.1, The spectrum pattern sl ‘I ed that a triplet signal

of methylene pmt@sﬁmcu’ng 1o -DFPI‘}! &y 3.86 was shifted compared with

Zﬂlﬁﬁﬂﬂ ﬂﬂﬁ’ﬂ 21 2 o

& 33-’?

Q‘W']ﬂ\'iﬂimmﬂ’l’}ﬂ&l’lﬂil
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i L) T T
_ 20 15 10 ppm

SELE

8
liphenylphosphinite
"
3.2 Synthesis g ‘ vl dipl en}'lphosphinites
The methods performed. under mild anc 1\ onditions without any
kyl phenyl selenides could be
‘alkyl halides and PhSeSePh in the

assistance of acids ¢  have been speculated as a
challenging topic in selenide synth

achieved in high yield front

presence of In [19]. Interes f’ ! s many advantages such as simple
experimenta _:u ,rﬁ- high yield of the
desired selenid Jin the case of tertiary a ndes

F e r.r

m RX + PhSeSePh hﬂSﬂPh

uhr} (1 equiv) H Cig, reflux

ﬂuﬂ’JM‘ﬂﬁ WEL IR 3 i,

n of alkyl phenyl sei;rudes using a new type of pmcursar. alkyl

QW’THQWW WAIANYIAY

3.2.1 Study on the optimized conditions for selenide syntheses

The attempt to employ a new type of precursor as alcohols was initially tried

by using the same conditions as mentioned above. However, the treatment between
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tert-butyl alcohol and PhSeSePh in the presence of In in CH,Cl; at reflux for | h was

not achieved.
In (1 equiv)
‘BUOH + PhSeSePh = 'BuSePh
(2equiv) (1 equiy, “H,Cly, reflux, 1 h 0%
Subsequently, alkyl diph _ inites nthesized and employed as the
substrates instead of alee “The conversi tyl diphenylphosphinite with
PhSeSePh in the presen: In was first investigated. The ratios of substrate and
reagents were varied as the'results in Table 3
Table 3.2 Synthesis of ¢ : nf selenides vyl diphenylphos-
phinites ;} —
h \SeSePh ——————  'BuSePh
u
Entry u (h) | Yield (%)
1 2 6
2 1 56
3. 1 i
- -
In the phosphinite to tert-

butyl phenyl mﬁd ﬁd the similar reaction
in the presence of 1.0 cquw of In affnrded the desired product in 56% yield (entry 2).

best, reaction 3 Mm 3.0 equiv of In was emplnycd In
e O SR W g

substraté| to verify the upum:zcd condition was carried out. The outcomes are

W'ﬁ““"é"ﬁnim URIINYIA Y
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Table 3.3  Synthesis of 1-adamantyl phenyl selenides from 1-adamantyl diphenyl-

phosphinites
OPPh; SePh
In
+ PhSeSePh - -
1,Cl5, reflux

Entry | ROPPh; In Tei Time Yield

{equ _ (h) (%)

1 N 24 47

2 i 45

3 D= n : 53

4 15 | reflux: 83

5 1 - e (o4 : 0

e,V

At RT (20.°C), svhen the Gl roceeded for 24 h, 1-adamantyl phenyl
selenide 47% vyield Efﬁe he identical yield could be attained in
shorter reaction time at ml 2). Half of starting material still remained
and In was also d leg'lm there amount of l-adamantyl
diphenylphosphinite and In - ,,_‘ rﬁspectlvel}r. furnishing the desired
product in 53% at RT m 1 8 : x for 2 h (entries 3 and 4). In the
absence of | 1 K proceed reve In for the reaction
v) and PhSeSePh (1

equiv) in the p@e Cly at re was applied as the
optimized conditions in screening the limitation of substrates.

AR TN NS

In order to explore the scope and limitations of this methodology, the

treatment of various alkyl \If@ﬂsphmﬂcs (1 ) with PhSeSePh (1equiv) in
bl 419 bl ok s ok

iy phenyl selenides as summarized in Table 3.4.



Table 3.4 Synthesis of various alkyl phenyl selenides from the corresponding alkyl

diphenylphosphinites
In (1.5 equiv)
ROPPh, + PhSeSePh -~ RSePh
(1equiv) (1 equiv) CH,Cl,, reflux
Yield (%)
71
83
96
89 (0)°
80"
89
78
69
oP
Pha N
'ﬂ 'Ll 'J 1Y 3 Wi '] i)
GH,[CH;J HCH,4 4
o mmnﬁ@ﬁ@m LNEE
OPPh;
12 g 2 28°
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Table 3.4 (cont)
Entry ROPPh, Time (h) | Yield (%)
| _opph,
13 24 0(23)°
0
0
33.
P
Under g icula dition, primary and leni@ alkyl phenyl selenides

could be attained i E‘ high yield (entries 1-5). Similarly, the preparation of benzyl and

ﬂuﬁlmﬁmﬂ e LA o . e i

ed that the substitut fd allylic compound gave a mixture of two

0 TR S

underwent a clean reaction to provide the corresponding alkyl phenyl selenides in
high yield; however, the longer reaction time was needed comparing with using
primary and tertiary phosphinites (entries 9 and 10). On the other hand,

diphenylmethyl diphenylphosphinite was inactive even if the reaction time was
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extended to 4 h (entry 11). In the case of cyclic secondary alkyl diphenylphosphinites,
the reaction did not smoothly proceed (entries 12-15), while cyclohexyl phenyl
selenide was obtained in 28% (GC) based on starting material (entry 12). The others
including  cyclododecyl, diacetone-D-galactosyl and  (+)-dihydrocholesteryl
diphenylphosphinites did not proce

] (entries 13-15). There were many reports
i  catalyzed by the addition of I, |5,

16]). Therefore, the conversion clododeey] diphenylphosphinite was tried in the
presence of 0.5 cq&bt &n Apﬁndmg selenide could be

mentioned that the reactions

adding 1; under this re rate of reaction. Moreover,
diacetone-D-gl for 8 h to yield the desired
product in 33% i A

To compare m@qﬂ& this method provided
tertiary alkyl phenyl nost of prior reports did not
present the manip 7 ditionally, this optimized
condition required ter reaction time @ complete the reactions comparing with
many procedures sug e Ir * o1 _F 10ds using PhSeSePh (5, 7, and 15].

All alkyl pheny des charactes 'H- and "“C-NMR
spectroscopies. 'H- and "'dm sp ‘l-adamantyl phenyl selenide were
illustrated as example (Flgs‘.}%@d 3;3-3 MR spectrum (Fig 3.2) showed
two peaks of ﬂx methylene and three methine 66 and 2.00. The signals

spectrum of I-ugn 1 phenyl |
selenium at 8¢ 47.0. The carbon signals of two methylen
were observed at 5@3% 36.2 and 44.6. anmaining signals could be assigned for

“PUBINYNINEINT
AN TUUNINGIAE

¢ carbon connecting to

ind one methine groups
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JL_

1.0 Fﬂrﬂ'l.i 1.ﬂ ppm

enyl selenide.

1 r o i C
B5 80 75 f

ﬂ'L! ’JVIEWI'?WEI’m‘i

qw r*mamununuuwn:mu

Figure 3.3 ""C-NMR spectrum of 1-adamantyl phenyl selenide.
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3.2.3 Possible mechanism

A plausible mechanism for the formation of alkyl phenyl selenides is proposed
as shown in Scheme 3.2. The first step involved the generation of 1 form alkyl
diphenylphosphinite and phenyl selenide anion and then the substitution of the
intermediate with another phenyl
PhSeP(O)Ph; which could be d

nion formed alkyl phenyl selenide and

.1'.-'.1..-.

was performed. Firstly, Ihﬁ-r_;u:ﬂnn
solution, whereas the Wﬁ;‘g{ ads
PhSeSePh or with only In did not proceed

reaction should-Comme

arly revealed that the

| In. Certain reports

have been admﬁed“‘ : LEI'JEh a radical pathway
initiated by In [19-20]. To prove whether this reaction condition underwent a free

radical process, thg'lﬂliun of I-lmxadccw diphenylphosphinite was performed

kv ivan i i Lo vk

from the same reaction in the absence of this scavger Finally, the n of an

QAR R TN

1 .0, CH;Cl;)) with complete conversion. It was thus clearly that under this particular

optimized condition, the reaction proceeded via Sy2 mechanism.
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DMAP (0.3 equiv)
o Ghim o mamecee o,
- - A~~~
mx R P e e ik
[alo™ -9.4 [a)o?® +15.2

In the case of tertiary alkyl pher mechanistic pathway possibly
) as readily formed in diphenylphosphine
oxide; therefore, the rimtleratﬂ tertiary carbocation.

Upon reacting with g

3.3  Synthesis of a _ _ |
As aforementioned, many reports on the transformation of alcohols into alkyl
iodides have been dect i : )

iodina[ing SOUrges: iodide salts 0 ' e [31- 43] sea : ' for a novel and mild

the use of two kinds of

r"--. x s i % ®
approach for the preparation of alkyl iodides, the iodination of alcohols using new

protocols was concentrated on. Rege dir g to s methods for the preparation of
alkyl halides from alcohol 5 sing the bination of halogenating
agents such as Cl,CCQ ' ‘ Br;CCO;Et coupled with PPh; could
provide chlorides and brom : ‘fes e higher yield and required shorter

reaction time comp‘anngﬂwma

idlogenating agents such as CBry [57-58).
- ,rFF.-I" f" "'qu o -8
These mulpﬁlm reagents were, hence

e/ idea for iodination.

rci 'ween malonic acid
and iodic acid |

ly in Hlagmt Unfortunately,
the treatment o pheny!ethann[ 13 and trilodoacetic ac CH,Cl; at reflux was

not fruitful.

ﬂ‘uﬁ] Qﬂﬂiﬂﬂﬁl’lﬂ‘i

(1equiv) (1.5 eqaiv]

RIAIRIUHNIAY %mal

(1 equiv) (1 equiv) (1.5 equiv)
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According to the unsuccessful results above, the endeavor to transform
triiodoacetic acid to ethyl triiodoacetate, which was expected as another new
iodinating agent, was then performed. Esterification of triiodoacetic acid with EtOH

in the presence of a catalytic amount of conc H;SOy4 was tried at reflux for 6 h;

nevertheless, the reaction did not progeed at all. It was noteworthy that ethyl
triiodoacetate could be instantly d even if it was kept and refrigerated
in the dark at temperat ight also cause of these inactive

reactions.

ﬂuﬁ,’mﬂﬂi‘m&mﬂi

81° {33}

ol a‘%ﬁmﬁgﬁﬁw"m A

92 5 Equiv of imidazole and 1.1 equiv of PPh; were added

2.5 Equiv of imidazole was added

'2.5 Equiv of imidazole and 1.1 equiv of PPh, were added and
CH.Cl; was used as solvent
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The reactions were not proceeded at all when the following iodinating agents:
KI/CrCl3-6H,0, Lil/CrCly6H,0, Lil/Cr(NO3)y-9H,0, 1:/CrCly-6H,0, 15/CrBry:6H,0
and [,/Cr(NO;);-9H,0 were employed (entries 1-7). According to previous methods
for the iodination of alcohols using PPhy/l; under solvent-free using microwave
irradiation [43], this condition was imitated to improve the yield of product. The
reaction could be proceeded in refluxing CH ﬁh_ to give the corresponding iodide in
81% and in 38% yields in the presence and abscace of imidazole, respectively (entry
8). The general mechanism of this sysl::jn started wnitthc activation of alcohols with
PPh; and then these intermediates were iodinated by iodine to generate the desired
iodides. From these resy ,t]JGPPh]!IE system was utLractlvc as the key idea for the

development of iedide syntheses: IL
In this regard, dodination of dircet activated aleohols, alkyl diphenyl-

"i:l:np-‘cpni'eﬁcdifrﬁm the reaction of alcohols with CIPPh;

phosphinites, which 4

was focused on vy
)
34  lodinati cyl ﬂ!phcn}lphnspﬁh’llles

'..'
As the resul -ab-nfe the cqnvc:mﬂu of &wﬂct alcohol with several iodinating

agent systems was not ﬁmthlj ﬁmcccdﬂd.. 'fﬁereforc, a method for the preparation
of alkyl iodides via alkyl dlp'Heny _Ehusp!unﬂcﬁﬂﬁaad of alcohols was investigated.

S e ‘]'IFH'-a'n

3.4.1 Study on the nptimlzed conditions for iodination of a_llkyl diphenyl-
phosphinites -
. .
To search for an optimized condition for the iodination of alkyl diphenyl-

phosphinites, effects of the amounts of 1;, temperature, reaction time and type of
solvents were investigated. cis-Oleyl diphenylphosphinite was selected as a model
substgate for theSe lexaminations: The freatment jof this phosphinite (1 equiv) with
various amounts of I, dnder several réaction temperatures, reaction time and type of
solventswere performed. In this optimizing study, the obtained product was
chardeterized by 'H-NMR based,on astandard totuene] 0l

3.4.1.1 Effects of the amounts of 1, temperature and reaction time

The reactions of cis-oleyl diphenylphosphinite (1 equiv) with various amounts
of I, temperature and reaction time were tried to quest for the optimized condition.
The results are described in Table 3.6.
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Table 3.6 Effects of the amounts of I, temperature and reaction time in the synthesis

of cis-oleyl iodide (1 equiv)

cis CH,Cl, cis
CHaﬂ: Hz,']?c H=CH[GH2}EDFFh2 + |2 CH:}{C HQ:ITCH=G H [CH;‘];I

] a
Entry I (equiv) \& f , | Time (min) Yield (%)
M ""u"" -
1 ' 57
2 73
3 quant.
4 89
5 B2
6 quant. (0)°
T 61
*Analyzed by "H-NMR based
*1.5 Equiv of Nal was used
lodination of fifs-leyliaipherylphisifliite W8 Berformed at RT using the
- , o) "'.I' a0 . | .
amounts of iodine ranging fron 0 equiv (entries 1-4). The reaction was
completed within 1 h v nfm.of ]’ mployed (entry 3). When the reaction
time was lessened to 30 m n, cis=oleyl lodide was merely obtained in 82% yield,
whereas the same re |  desired product in almost quantitative

yield ,,,
decreased to-15 mi
iodinating ngcmi,

11he reaction time was

on using Nal as an
1 the enthesis). It might be

considered that 1e reaction mixture du:l not he homogeneous in this solvent. From the

abuve | equivalent ratio n”s—nley henyl inite and I for
the s ole m %Jsﬂ ﬂp ﬁ ﬁratm at reflux

for 30 1'“1 was applied to examme the upumlzed conditions with various suhstrates

QW’]&\"Iﬂ‘immﬂ’]’mﬂ’]ﬂﬂ
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3.4.1.2 Effect of solvents
Solvent was another important factor for iodination of alkyl diphenyl-
phosphinites. In this study, five diverse solvents were examined using cis-oleyl

diphenylphosphinites as a model substrate. The results are shown in Table 3.7.

-act leyl diphenylphosphinites with I,
/0 cis

~ CH3(CH,);CH=CH(CH,),l

@8phinitel(1 equiv) with I (1.5 equiv)

was performed in various solvents-at reflus ) min. Common solvents which were

cheap and commercially -available such benzene, toluene, THF and CHi;CN

provided the desited product in low to moderate yields (enui€s 1-4). When CH:Cl;
was used, cls- -*_ lﬂ 5). Therefore, the
reaction of alkyl" wlpho /(1. iv) in CH,Cl; at reflux
for 30 min wasapplied to be the optimized condition for scnming substrates.

ﬂﬂ;ﬂiﬁm naNgNI.. ...,

were treated with I (1.5 equiv)dn CH,Cl; at relu for 30 min to mwlgatc the

A EIRMNIRIATIVIR IR
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Table 3.8 Synthesis of alkyl iodides from various alkyl diphenylphosphinites under
the optimal condition

ROPPh, + I, CH:Cl

(1 equhr}ﬁ 5 equi

y reflux, 30 min

Entry H‘“ OPPh Yield (%)"
1 quant (81)
: 86 (74)

quant. (79)

83

45

61

94 (88)

Thﬂ}‘iﬂ' Ihﬂ pafE hes|s

AT S

yield (entries 1-3). Similarly, the preparation of benzyl iodide was also achieved using

b R ek et Dty o

' optimized time (entry 5). Steric hindrance of substrate might cause of this incomplete

reaction. In the case of cyclic secondary iodide, the reaction did not smoothly proceed

(entry 6). It suffered from the elimination of alkyl iodide to its corresponding alkene.
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Appealingly, tertiary alkyl iodide could be furnished in high yield under this
technique (entry 7).

To compare with other previous literatures, this protocol has some
significantly advantages such as high yield of tertiary alkyl iodides and short reaction

time, whereas most of prior documents ? ioned only the preparation of primary and
secondary alkyl iodides beca agtion pathways were proposed as Sy2

“‘\*‘x ‘
A w!f

displacement. Moreover, th in reguired shorter reaction time to

esponding @s _ ized their identities by NMR
technique. The examples of 'H- and "( f n-heptyl iodide are
illustrated in Figs espectiy R spectrum displayed the
. The *C-NMR of this

d . the carbon connecting to

triplet signal of
compound revealed the , aleg 33.4 ¢
iodine. Six remaini signals were 'y:.":: : . E _:7[ ¢ chain.

ﬂuaqwﬂwﬁw$n iy
AR TR S OF ST SVTER T &

Figure 3.4 'H-NMR spectrum of n-heptyl iodide.
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E 2
7

%_ llﬁiﬂw&\ :

ﬂl,..l-l
13 - .
&C spectrum olin-he 'f-l"

ALl
..r""'f"'ﬂ f :

o

odide.

3.4.3 Possible mech: 'n;.

ol .».'.‘r._-..nl 4 - l' s ]
The reaction pathway for the formation” of alkyl iodides was proposed as
illustrated in Scheme: 3. L@} step, alkyl diphenlyphosphinite initially reacted
with I to gen ' e intermediate with

iodide anion for ﬁ*“ﬁ“'ﬁ*“ﬁ“ﬁﬁﬁ* 3.

Al i W%ﬁfﬁ -~
aﬁ’iamﬁmﬁwﬂw{l‘iﬁ”ﬂ

In this study, tertiary iodide could be easily attained under the optimized
condition. The possible mechanism might proceed under the similar manner as the

selenide syntheses. The first step involved the generation of A which could be
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converted to alkyl tertiary carbocation and followed by the Syl displacement of this
carbocation with iodide anion to form alkyl iodide. The mechanism pathway possibly
underwent Syl displacement as the strong P=0 bond was readily formed B; therefore,
the reaction might be driven forward to generate tertiary carbocation which was stable

intermediate as shown in Scheme 3.4.

Scheme 3.4 ertiary alkyl

35 One-potio ‘alcobols through alkyl diphenylphosphinites
)-Step proto e-pot iodination of alcohols

through alkyl diphenylphosphinites ed on. Benzyl alcohol was selected

as a model substrate to se: &#’ for ;m s !,.ziL ndition. The treatment of benzyl

alcohol with ™ he ' ed /to  generate benzyl
diphenylpho ,,s_,..._ nd then 13 was added 1 M‘-‘ﬁ" any purification
step to furnish the cor LC1; which were the optimal

solvents in the previous technique in the 1™ and 2™ steps, respectively, were primarily

employed to examale n the solvent eﬂ'et:tqy'le consequences are demonstrated in

T“"‘ﬂuﬂ?‘l’lﬂﬂ‘ﬁwmﬂ‘ﬁ
Q‘W%Nﬂim UAIINYIAY
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Table 3.9 Solvent effect on the one-pot iodination of benzyl alcohol through
benzy| diphenylphosphinite

OH DMAP + ElsN + CIPPh, I; @/\l
- s
rt, 2 h, solvent 1 reflux, 30 min, solvent 2

B

Entry | Solvent1 | Solvent2 f—— SN MB
¢ B D
1 2| (1o 5 5 102
2 CH;Cl, o 5 96
y d il il oo
3 THF® CHCl, . 17 48 4 95
3 T AN, |
4 THF o ey 56 4 104
"Analyzed by 'H-NMR based on a standard foluene 10 L '

®Evaporated the solvent bm’adﬂadlli 2
_—

: results were discusse cts: the desired iodide, the
corresponding by-product and the unreacte . ! B 'k dodide (B) in THF
could be only afforded in 36% | atcly double yield was
obtained in Cl—@h (entries 1 ston - dibﬁy] ether (C) was also
detected as a by-product in both solvents even lower amount was observed when

used. ﬁlﬁ outcomes exposed that the iodide and its ‘; -product were

e b e e

these 1o solvents on the reaction in details was performed. The reaction using THF

in the 1" step and CH,Cl; in fhe 2™ W ﬁvﬁl er iodide and ‘lower ether
cn

N AR P a7 G e o

' With regard to the recovered substrate, benzyl alcohol (A) was still remained in all
experiments. Benzylic effect of this substrate might cause of the ether synthesis:

therefore, 1-octanol was selected as another substrate to repeat the trials. The
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reactions of l-octanol with the same manner as benzyl alcohol was tried to scrutinize
the solvent effect as shown in Table 3.10.

Table 3.10  Solvent effect on the one-pot iodination of 1-octanol through 1-octyl
diphenylphosphinite

CH3—(CHz)7—0OH s
& _— (F)
_-’--'"'" | 4 ""'--.._ (G) = (CHy(CHy)7),0
\ . (H) = CH3(CH;);0PPh;,
3 7 . -
Entry Solvent 1 . b A8 ) Y —
“E E\ '\ @ H
1 HF JEPOATY \ 13 o7
ik \ \
3 THF® : :;}f g0l 4 5 55 s

TAnalyzed by "H-NMR as d 1oluene 10 pL
"Evaporated the solvent d 1; -

The obtained results ndency as previous experiments
The side reaction was : 2{212 (entries | and

was selected as the o timal solvent.

o S e

Herein, "u: signals of protons adjacent to electron-withdrawing functional groups: -

ARSI ARy

"intermediate (H) were presented at 8y 3.64 and 4.03, respectively. The triplet signal
of the corresponding by-product (G) was shifted to 8y 3.54.
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F m»‘f“\-.rw i
H E G r -
A PSS I
 ane .
pom ifi]
200
////53 |
|—r—r'—r—r—|—|—1--—r ; e WA SR
pem it} / ' ' \ ]
Figure 3.6 The 'H- r"':'rT‘ e containing 1-octanol (E), 1-octyl iodide

(F}.diﬂﬂyle ’ Dﬂty '- yi

S AT

[) (Table 3.10 entry 1).

Due to the ' ection of t} '-‘J"‘ ,.E :‘ bstr !,\ and its intermediate, benzyl
alcohol (E) and be
varied to complete the reaction.The react of 1-octanol (1 equiv) with various
amounts of DMAP, EtsN, CIPPh; : d.in CHzCl; and the results are
summarized in T o

7 Y

r afr "'M‘fr"""am-_ the amounts of reagents were then

B )
ﬂ‘lJEl’WIEWI‘ﬁWEI’]ﬂ‘i
w'\a\mimumqmmaa
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Table 3.11 Effects of the amounts of reagents in the synthesis of 1-octyl iodide

DMAP + Et;N + CIPPh, W
EHJ_[GHEIT—DH - = CHy—(CHz)r—I
i, 2h, CHECIZ reflux, 30 min, CH;Cl,
(E) (F)

h \x\ ' ,// (G) = (CHy(CHy););0
\ // (H) = CH3(CH,);OPPh,
N

Entry MB
DMAP G H
1 0.3 4 | 86 | 16 8 104
2 0.3 |7 L& 2 g LR [Naee™ 24 15 95
3 03 | 1.2 g J1 ool s 60 | 25 | 10 | o5
4 03 ' | : %7 N *za 5 95
5 . L1 b 12 100
“"Analyzed by "H-NMR ba
With respect'to the ical teaction, the unreacted 1-octanol (E) and its
phﬂﬁphinilc (H) still re '” _' nd 8% yields, respectively (entry 1). The

unreacted 1-octam was barely increased,

whereas its by- ducl was stlll slightly increased. To searchfor the factors of ether
formation, the reand'bﬂ the absence of DMAP and Et;N was tried (entry 5). The
subst Mﬁ'} ﬁ ﬁ.m? wftﬂ ‘é‘m found. From
this nd ere crucia he conversion
of alcohols to its phosphinite; however, they both alse, caused of the sidereaction of

VRIRINSFRAN IRV

phusphlmtes was investigated afterwards to compare with this one.
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3.6 The in situ iodination of alcohols through alkyl diphenylphosphinites

To compare the consequences with the one-pot technique, in sifu iodination of
alcohols through alkyl diphenylphosphinites was subsequently investigated. Benzyl
alcohol was first selected as a model substrate to explore the solvent effect on this
1 equiv), DMAP (0.3 equiv), Et;N (1.2

reaction. The treatments of benzyl; alcohol

2 104

. 3 7 96
y 'H-NMR based on a standard toluene 10 FL%

ugingysmerm

the dem product in THF, whe?as it was half pmduced in CH,Cl,. Frurn these

e i b o e P15l boi i

revnalmg the incomplete reactions; therefore, the amount of reagents was
subsequently examined.
As criticized above that benzylic effect might cause of this side reaction, 1-

octanol was employed as another substrate to search for an optimized condition. The



51

reactions of l-octanol (1 equiv) and CIPPh; (1.1 equiv) with various amounts of

reagent in CH,Cl; were carried out at reflux for 2.5 h. The outcomes are shown in
Table 3.13.

Table 3.13 Effect of the amounts ni' [CaAg

CH3—(CHz)r

(E)

nts on the in situ iodination of 1-octanol

Entry MB
DMAP

1 03 ‘#1.};; =)z 0(38) | 18 24(16) | 102(96)

2 03 2 zgﬁ [ 62 24 12 99

3 03 1 g - 70 29 . 99

4 0.3 , :‘;{_Egﬁ ‘ 12 14 9 95

5 = 1.2 69 12 15 96

6 e 'ﬁf&?" 3 :..f‘rw : 9 15 99

‘Analﬂed.pﬁmmgmm

The resultin-

The classgl reactions in

solvent effect of thzgm situ method. The o c

(mﬁ NN NI

from 1.

0 2.0 equiv were then v?aed to cnmplntﬁ the reaction (enlncs

1.Cl; were init&y tried to confirm the

e displayed the same inclination as

iodide (F)
I ranging
d 3] 1-

QM"’I’MTJ?MHMSI m.ma

and lessened its by-product (entries 4 and 5). These results revealed that E;N and

DMAP caused of this side reaction. The corresponding ether still remained even if
both Et;N and DMAP were in absence (entry 6). It might be explained that there
should be other factors besides these bases which caused of the etherification;
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therefore, the effects of time and temperature were then explored. The treatments of
1-octanol (1 equiv), CIPPhy (1.1 equiv) and 1> (2.5 equiv) with various reaction time

and temperature were performed in CH;Cl,. The results are tabulated in Table 3.14.

Table 3.14 Effects of time and tem ture on the in siti iodination of 1-octanol

through 1-octyl N 108
N
- CIPPh
GH;&Q" TMH;]"{GHE]T_'i
e

Entry MB

1 99

2 101

3 102

4 100

5 96

6" 9%
"Analyzed by ' : _
®n-Hexanol was Used as a substrate i

Dioctyl ft r..‘ uxing condition, whereas the

reaction at RT yielded the desired product (F) without any corresponding ether
(entries | and 2). Eﬁ:ﬂou h the by- mduMas not produced, the reaction was not
el ] g P A BT v,
reaction fime ranging from 3.0 to 5.0 h was subscciuently tried to complete the
reactions (entries 2-5). The desiredfiodide was completely acquired when the reaction
R R T
" substrate to confirm the result above. The corresponding iodide was obtained in 96%
yield (entry 6). From these outcomes, it was distinctly concluded that there were three

factors which caused of the side reaction: the presence of Et;N, DMAP and high
temperature. The adoptable condition for the in situ iodination of alcohols through
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alkyl diphenylphosphinites was treating alcohols with CIPPh; (1.1 equiv) and 13 (2.5
equiv) in CH;Cl; at RT for 5 h.

To collate the reactivity of this reagent system with the others, the treatment of
l-octanol with several reagent systems underwent the optimal condition producing the

corresponding iodide as summarized ir

MB

1 96 %6
2 , 68 100
3 PPhs 29 101

=S 1

"Analyzed by "H-NMR based o

Emp[ogﬂ:g CLP?hg';‘E:
furnished 1-0civl iodide (B)

using Iy successfully

he' reaction was not

e » assumed that Lil was not
=

thoroughly homogeneous in the mixture; hence, 'capah@y to be an iodinating

agent was diminished. With respect to the comparison of phosphorus agents between

)G T8 31 1% Fia b

delocalize into three aromatic rmgs of PPh; and its cone angle was larger than CIPPh;,

Ghbimiar s AL i fab Aol

" corresponding jodide under this condition could be placed as follows: I, > Lil and
CIPPh; > PPhs, respectively. Moreover, these outcomes revealed that iodination of

alcohols using both I; and iodide salt as iodide sources could be proceeded under this
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condition even the desired product was obtained in low yield in the case of the
reaction using iodide salt.

Although this in situ technique was more simplified than two-step technique
above, its optimized condition required longer reaction time to complete the reactions.
ion of weak bases which were expected to be

both catalysts and proton { 1 the rate of reactions was

To shorten the reaction time, the utiliza

| substrate in this study. The
ral types of base (0.3 equiv)
-octyl iodide as tabulated in

96
98
100
96
98
98
pyridine 525 20 85 (92) 10(8) | 96 (100)
8 DMAP s 72 28 100

| 9170 20 |

The resultin't 2 presende of 0.6 equiv of py

-~ O o & W M =

Among these bases, the reactions in the presence of pyridine and DMAP
thoroughly furnished 1-octyl iodide in half of reaction time comparing with the

previous optimal condition which required 5.0 h to complete the reaction (entries 1, 3
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and 6). It might be presumed that terse structure of pyridine and two basic side of
DMAP induced in the completed reactions over the others. When the reaction time
was abated to 2.0 h, both of these bases could not complete the reaction (entries 7 and
8). In addition, the vield of the desired product using the double amount of pyridine
was not significantly increased {c t

7 inithe parenthesis). With respect to factors of
cost and generality of base, p i sropriate than DMAP. From above
information, the in sifu mil ‘n “ “ ,j-f / atio of’ alcohols with [/CIPPh;
system in the presence of pyridin - develGped. Tt protocol was preliminary
approach for the furthes =r~‘ﬂ"" E";n ynth
The crude ‘ ‘

pattern referring

adjacent to iodide
manifested at 8y rangifg

Sad -_lsp ayed its entire identity
et signal of two protons

oups of proton signals were

— T00

soe L

..v - * adbs 3] 30
’Q Wﬂﬂﬁﬂﬁ@“&iﬂ? W%l'z] auﬂ

The possible pathway for the in situ iodination of alcohols might proceed

under the similar manner as the two-step technique. In the first step, CIPPh; was
initially activated by pyridine and then alcohol substituted the activated CIPPh; (A) to
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produce alkyl diphenylphosphinite. This phosphinite further reacted with 1; to
generate intermediate B and then the Sy2 reaction of the intermediate with iodide
anion formed alkyl iodide and by-product C.

= ‘D—FP - i

i —

|
RI + O=Pph,

(€)

Scheme 3.5 Possible d h'*,‘ of alcohols through

|":.i

¥
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CHAPTER IV

f
CONCLUSION N
-
The uhjcctwes of thisresearch ?re to search for upuml?.ed conditions for the
transformation of alkyl e phnsphfmtes to their analogous iodides and selenides.
These developed moﬁld be performed under mild conditions, short reaction

time and high yields

de&;a'l:ﬂ products even in the case of tertiary alkyl iodides
mxﬁ’:‘lrch r thre preparation of alkyl phenyl selenides
i cé'whtch 1d be prepared in high yields from the
” ndlng alcnhﬂis gl e.guw] DMAP (0.3 equiv), EGN (1.1
liv) in TuHF at RrT thc optimized condition was disclosed

that alk}fl diphcnylplms .mltc I' Equw and 2 ::Ph 1 equiv in the presence of 1.5
5 for approximately 2 h or followed
by TLC. From variation of alkyl-' dlphcnylplgi'sghwlcb this method was suitable for
primary and tc;l:ary alkyl d:phenylphusphmltes Acyclic sgﬁundary alkyl phenyl
selenides WEI!,E.“ also affor . elds at longer react

R(-)- 2-octanol uader this optimal condition revealed that th&-pussnble mechanism of

this technique was proceeded via a nucleophilic substitution reaction.

ctiot -&rﬂe The treatment of

The outcome of the optimized condition for the iodination of alkyl
diphenylphosphinites was that alkyl diphenylphosphidite (1 equiv) as a substrate and
iodine (1.5 'équiv)-as an iodinating agent ‘were recommended to ‘earry out under
rcﬂuxiﬁg'CH;gCl; for 30 min. Primary and tertiary alkyl diphenylphosphinites were
exclusively transformed to-the corresponding iodides in high yields. The mechanism
of the iodination of alkyl diphenylphosphinites was proposed in-the similar manner as
the preparation of selenides. Additionally, in situ mild and simplified iodination of
alcohols through alkyl diphenylphosphinites using l-octanol as a selected model

substrate was preliminarily investigated. The 1,/CIPPh; system in the presence of 0.3
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equiv of pyridine in CH,Cl; for 2.5 h was affirmed as the optimal reaction condition
at RT. Moreover, the outcomes exposed the efficient methodology which could
extensively manipulate in both of iodide sources, I; and iodide sall, even the desired
product preferably formed when 1, was employed as an iodinating agent under this

condition. |
Propose for the future w ‘s,_‘x'l- /
" 1'""-1.1-‘;:.. ‘

This research distinetly revealed the I'methodology development for
the preparation of alkyl iodides and alky henyl selenides via alkyl diphenyl-
phosphinites. The outeg | with future exploration.

"‘i\;’"!;""*
In the future, the preparation of some
commercial com [TBE), dimethyl ether
(DME} isobutene _and ey -, S ‘H" ilized in both organic and
\,ﬁ “.‘s N

ﬂ‘lJEl’J"r’lEWI‘ﬁWEI’]ﬂ‘ﬁ
’Q‘W']Mﬂ‘if“ﬂﬁﬂﬂ&ﬂﬁﬂ
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