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The clevelopment of methocls ancl rrechanisnrs tor salb and clean reduction is

stitl a vast area fbr scientiflc researches'

ht 1997 N. J. Lau,rence and co-worl(ers reported tire conveltient procedr,rre fbr

eduction of esters ,Carboxylic acicls , ketones , and aldehydes using tetra Lruty'l-

arnmoniun fluoride (TBAF) and polymetiryll-rydrosiloxane (PMHS) to the

corresponding alcohols'
We now fbund that pol1, methyl hydro siloxane in cornbination rvith cataly'tic TBAF

is excellent reducing agent tbr the mild reduction of amino acids to tlie con'esponding

amino alcohols and high yields were obtained under ieoeal conditiolls.
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tt.=_t)l r,' a-JUl1 i ,,l.Yl - p oXr-=Sl1 : ; oi -t' o+ [5-.r : dr-ltill d-,4ill

iliJ"''Yl - o 
"r:l^JtJ;.$t 

t Jl

dl.Jl.5ll+Jt

.+-l-.i OJl.-, J 4rlJii ti^!J 1il,^'ll 4*,lJJl di^+

,J-+ld g rjt.i. !+ E-i sg.:ll dh-ll 4-+AL dJ,-= ),.-L t;-.p 'J--il : gl.;Jl Cj-ill

. !il-.,tjl:,.1-i1Y! k-,1 .J---i^ll 6-rlt tll j+L33

c.rl3rYl3 6j(+YlJ ,:!:fill a'o E;-,p (;;-)+ .,l^c, ,-)+ ,rs r-B^r;-l : grt'cL'iJl d-taill

. dh,ll c:l:tij Lri:."^ll

l,Atiro3cl Cl 4-*is. JIJ :.-#ill J-+:rXt+ FlJll 4,it! l-6;I; Lls: a.iLir ULe l+#i -p" Yl ,.,,+-r

.J.li$.pl OjJ,;tI1 a-;i"v"Yl - 0, Ui.t-oiYl +*+,f-l+ ,i--t 'ii Lt3i: dt-,ll li-6 jlsj. I .,s

. a-i. UllJ alg,6i^Jl rl3,"ll 
"6a 

-iUJ .Jts^ii Jl lit' I L+^ait -i ua+ e^ c.Ei" -r-l+ll c+S-i



a.

a?

'\'



t_

g
\

i

\
F.;.'

&"-.:t.i:s.:;:ff*frJi\i:i, ..M;.lc;: : "6ffi*s"p. 
galaa:-.*X*+i#ie i;.+.. .**,..d .,a[ ,rihssd . =*a4$jllr



q*$'!t "Ft^{'!t ' Jrlt J -irlt

:41 U^br orYl -I
: i.--o+Jl i 4'-ltl - 1' I

,J +1=., olili ,r\ \r i:.:. :!3 r .f'qp3Jidl !+S;l 
"+ 

e-'-+ .l' ,J-,i U-61; dU+Vt alut ;tS

. (,;]l rriaAs J+i ) JJs-+ dri^^,, A + kl qt+:l-5*..rlc u!'^ ''''.'' J*D+JI

eL-c r-:s3 r l-oLc 80 ,JlJ=-= a-r:r.i .r"1"'i dr cis.Ji] -L+:-'Jl ,i ('Ic, ,LaJill e Gl-r

,,, i(j#JtJj "lf 
a--u..,^Yl J;.l^=Yl ..r'!'+^l t--b^=;iBic a'"^i(5]9 t-l-''Sl i 1900

. t-6lii- t++i t^a^= 20 y -!lui .lli,n;-,Jl ,:i -i* l,ii Fl^Jl $-dl J)-, -l'+-i-rJl

; *-lS U;a,.s J.,:-l .gJl J*,j+i ;U:f dr=f+X &t1 .ii:ll a++ J' ,..,1 JJ)l J":'ill ...,K -l

. t7l i.,-.,-,IJl ; ;r-es.;rJl Lnnrll n\+s!l ar +r,Jl ,J+iJ .r-U;i 6 oLJt

: i-r,ti+.Yl ctrt-asYl fJ-e-i" - 2.1

ua-as:,jrUJ..Jr *r-:r!l aJr+^Jlll crlr <-dl .Jt ,r"i-Yl F^'ll elt'- dJl+

, L-lri ;-,S ii 6S-;;,-iYl cra3 , ( NH, ; i'* ii'i :'ii'Lr 
C^ aj-ni" ( COOH ) +I}"SIJS

. (..*i - B ,;-"-, .r-i;^i - o Jr.,o: )r*"-.,.,;i ;Sa,:++d a#-nll i-';il-r 1$E 3i q;rt:

d !-1*rl l;3: e-d-e , '; r-il;Jl i-rla)l ,:li ,.pL^sYl *i Cr^ {*iJ^Yl - o ;'1"'Yl J''n-':J

. i_.,-ll 4-,,nyl al+JS

;-"-J ar-JL (cr)i:+:s]r ;;\,'a!.!j;* i-:j^yr : iJLll ;es: +J-u^)l - u 
"r-L^=)l ';'

. t8l (1. I) Js^ill u/ 1*.:' ;A L '''"'- LI-S;pFl

R
I

CH
HrNt -cooH

R: Alkyl , Benzyl , HetdrocYcle

a+ir^Yl -u qpr*$rJ Llrll A!4i,^11 Q-a'lr t ( 1' I ) clS.^*tt



, JtIt J--=idtir*,"!t.eLr'!t

]-.1S 1-6--J isLr: i a-.,.ill "-:a 9l dr P-,1! J ir:\.:,Jl 4+Jul'+ ari*yt s+L-Yl a,^^n # t

rl tx ( IUpAC ) [ , iji* roly.r1r;t ] +g;;1l 1+*,311 .,p ;*;i taL 'u--,: i-dsj isJJl

*.=jl-.,-,Yl;'-* U^ --P a:V *yt ll{i u-'+

: [9] )i.r il\Jl ;.i1--i-9 Srrax ,] Jti

(Asparagine ) Lt+-1t.,-,i ,r4^Xt ,'J.^.ll *

. ( AsPargus )

3L ,;,4+ ++.1.:-* a*E i *, ( Glycine ) Cr''+E .;eYl 'Ju"^'ll -

-ir;r= j1--.ri-! -r"yl ,J.r1,,+ g+,-1 'J+Js 
ci; :--c iJFl aU:' +*y$l g;L"JJ i:!c ;*; 3

[10] r=l-r

t;



q$r^'!t,.Fl^{'!t 'JlltJ -olL

: i.---ti+.Yl ttrl.-o:Yl Li ,l' "' - 4'I

[10 , 8] : ,rJc r.i,,: ari-.,.)l -,-Lo=)l -+'Cl;:r':^ dJt &.r*,j

: i-+ld*SJ+-rS J 4-ii1.ei Ofs3*a.e gi-a A-JJIri l'-a - l'4'I

:+-:llr : j-L i-lr.," i iij 'i -'oL-'.-i

,l+ii iJYl : eLL i ,'it1-6 i ,lii oi 
"*L-=i

dlriJ\-r*rYl U;^-= : .]-l^ i-";"1- i iiioi t;"\-=i

:i,-- r':L+4+Sll le i'.r.rl'2,1.I

' ,', iJ.-r6ll ?l ..' 3i rS'-+3 - 3'4'l

.*-r3r:-r--fl : g!j^ '-' JJ-+Sll ,r-lc #J- a ,iJ'i .r'l"=i i

;t-Ar--r+-,:ll : "Lj^ 
,'' .li-+Sll ,ilc \iJN y ip+i crl^=i - +

: (NH2)4r+"yr 4eJ^+JIJ (NH)3i'Yl4cjrr"U+J - 4'4'I

a\:3j-t ai.ll)l - 61 rr.l-.aYl 6:^+ *, a-ai5)l 4-c.J,^= ll .rb +:-;'-'r'''^l .n"1"=i i

. .-,J-r: .jJJJ+dl-, .,'J-,!l

(o- imino acids) Uli ,-l Ln't^')! .*i-s in^Yl 4-cJ.+- ,F +'-,-, i-'-i''^i t''l"=i ?

. oJ_u.rd_:-,+dl-r iJ-r-,Jl &-,iir

: 0r ",EU S-,1ly - 5.4.1

.rii 3!S y i-r@ il ."+J1 CJl"l^+ Y ./Jl "+L'Yl d-r : i+-uYr !iJ^'Yl t';1"'Yl I

. ,-lr,++-1Yl J U*-JrJll : J^ kl ,=.,pjl Jr^- ll *lsJl ;r'; l+l; tl$l olii\l 'l;li

)_, fjtl ;r l\1-r k+l ii -*X as^i.Jl ";.l--Yl C:: 4J-L*)l ;;c: a''l-Yl tU"l^=Yl - i.;

. i-J l;l;+i U-rS ,J,-ir 'J.r-'{

i

+

7

i

(J



, JrlL J- -irlti*r'lt etor'lt

: [1 1.10 - 8,7]4.ir,eyl c,auryl agl+^irsJt J 4#!-HsJl .4jL4ill - 5' I

: gl-4J.r-Jl ;'-JliG - 1 '5' I

,.s a4!-$ll J$ :o .;:11 ,j;-,*,;Sl lrc -r;Ul eLll d ,l!;tr1 c+-)- a-i-'^Yl ;;"1"=Yl i-''Jci

:e,\ ioJ,-=Sll d=-:$l're-$!ai.,^i .n"\j=i dl\'a:';'LJl eLIl ;-'Si ':'+3r;Ul eLJl

aii:.^ll .pL^=Yl ; Lt" i; q,^ol i-+iFYl 
"u.L^--)l 

,-r-9:.r clJs3 ' ,:J:-x $-"SJJ+Jl-', ':J't-'Jl

+:rf ,:+*+-,ff Ui , a-iii-ll 
";.\--Yl d c-r!:Jr J$ -ro ;r1l "'-+-3;tiJl 

lrc.L i-iii-ll r--cl3sJl3

. (HCl) ct+,,rls:-,+dl & 4+t'-ll .i"t^=il ''js!l JJt*lt ';

:;\,"'alJl ;' ? j -2 '5' I

' ! . \,! rr .a4 dJ 'f200 J)" J"i +Jtc Jl-6--il gb-r+ 4+iP)l 
";.L-=)l 

' i' ^'i'r
):Fr Lr)rs,rr .Ja+ dJ ?z.ww oa 6E =- JT- . r . 

fj00

:dlr-oll -3. 5' I

..1+-*l-l>)l Jii- jlr^ll ;J,^ ,-;l-"-i-, d)+-dl t-[^ ,-!l 44ic A+!l.oi g;U=i C';r

. aF-',lull J (:r+.*,.,Iil1 JL- dh^ll ;:lI= .rL*l-';--g';tj13

:C*Jll -4.5. I <

: ,J-S.JI - 5. 5. I

. 6j+r.^ t:l; J + (-J-l t :' +i''^Yl U''1"=)'l ' ijP



I Lr--i,-,:ll Ll- i"i\\ - 6' 5' I

."t-r+-S i;: J9:.3 Jl tr;i:Ir lu r3-rj 'i-+-+Jl lrc t'--63"- tL; a-'l.r-)l j''L^'Yl 1;cJ

NH2+,G Jr ac. q^+Jl e-r ,+ dlLSL^.Il "ra aJ^i d Jj+: f'Hsj J (4 lls) A++L.jl Y

..,p .J*A)r Ja^=lU ilJsl l:'t ;;'; & NHz 4ej^'-ll drls lrti 4+JL'iDJl '-l-*Fl 
;':: J:=

,(2. I) ;:;fr de-:^ I t^s1- ' i'^\l ..'1*,;""Y1 uhJls"JL+ J9 csls l-r13 D' ;' ll

. D-, L a}Pdl ;^ L:\:' ,r&, Sq^s Fs +jjl r-i L 'JSi'.] +;: :';;;1 a-rir^Yl ;+1"=Yl'

)-+S,B ,g\ \;r ,j +*CJl eU-j:-U aljl^Yl -#L^s)l JS f+L!l Elq LSi S-l R 'J+SJill 
d|"J\+ \^i

i,:*^'Vf .;.1^=Yl ptt (R) 9 ,-iluf 41s,fi '''l' (cgsteine) ;t-a -'''-Jl l:s L ]' (S )\ilt^

. t12] :; +6.J1 a-,Lill oLill ajrs^ll

a-cj^-* g-: rti ,''.i- i+i+Yl r;'L^=Yl "\j('1i 
;c ;uU {Sti-}l -1r--i e'- i:Lc tr-"'";r'

. Lri D -J' .,s i-L-i \:''r"' -dJ^Yl

QOOH

HzN-:*
R

cooH
I

I

1.1,11-$x--fl'l
I

R

COOH
==

*--:<NHz
R

cooH
I

I

H-C * NH2
I

I

R

].

L : uir.all D : r-i.r.all

l,r-j.,,.Yl- u qlfaJl D,L 4#..*ill , (2. I ) rJs-,tt



E*$'!1G16{'!t 'JlItJ -iolt

: i-+.pLilf - +-+"aqsJl gclJrill -7 ' 5' I

.rJc ;;$Jl u +i 6 i ;i,LJl j*!ul ,rp a;rcG,l13 ar;^sll C.rliJl ;:uc i++Yl s;l"=Yl xl.i

dlli+ J:+ qrJt L *:Jl .,lc .,r+^Yl ,F-Jl eJ$:^:*.,, rr:.lrs'll go dS-:9:1"-)\ e &Lill

,JJ\- ll # , .r:rr"Yl ,J;.Jl i '-+r *& Clts $r'JJ (pH a':e^-=fl a+:i a-$ 
"i) 

+,J;lJl

.",.^ dttj +-i6 i+ ;fr a--r-Xl 
"*\-r)l 6;^-+ t i,lr 4+Jill + 'b' '\l a-s'-ll dJll

.} .*y a-.:-yr ;;,r^-Yl e# 4+'dl i-lrcEll .JJul .=+ l-i .s2 ill.ll F ( 3. l ) Js-.tt

j'r\si-ll a-tii,r--"-.:i aL,i^ J J' ll pH +# ;;'S'l t^r:-cr ' '{3 4Jtll }' it'''';.rl a'+-a

, i9 O! clli; .if-r *r-:\Sllr Lftlr$)l j+-S'p .r-eQ L-e+l ' (Iso electric point) o-.,!-r<St

( zwitterion ) n .t,-r+:3; > ,rtlr gL:i 6:-rl ;r;i +a-t ,,Jc J-+-'^tl os oLi;jEJl CJ^+

i-lr\,:^ d..,\i+-iJl 6^+ C;i ll--r,- i ,ril-.,l,eSt JrLis,jJl .l!-r- a-i-'- U},j-r'{;1 iltJl 'F

. tgl \+lud

H

I

HsN-Q-COOH
I

R

H-H

==-_ H3N-c-coo .-+. HrN-9-COO
oH-"1 H--_L

RR

( 2 ai-=ll )>
( i alt.ll ))

dJJ.. qJilt dri ,,;.:l dirri Cl oujl3ill !ir'i ^

( 3 4l\Jl >

' ( 3. I ) cJs-.,lt



: i"-*Yl (trt-.sYl cDl-ctii - 6'I

JLr,SlJSll a-o3^+- r-r+: r,Jc ai.i^Yl .,pl^-)l h e:t J' oJ!-,*ttl dj}-cGlJl i'Ui :;;

.U4 '13 - 3 '21 ('qp{z) ;p^Yl i-ca'^-^: ( COOII ;

J+Jsll L-eJ*+Jl dDL-et-i3 Lh-'"t-l'6'i

:tr rJYl -i

(4.1) Jgff .LB:)f dr)c,tirlilJt ge ailllr ...) "=sll ,rJl a-,uYl 
";"t"=)l 

jrJ e+

R

\ ,,OHHzN \'/

Reducteur :LiAlna ,nn(n') * { n'r' N[a+ 'Li* ''n*']' BH3

+irr3r.:t kJi3.s / A$*vryr oAL^sYl gbll "Lhi' ' ( 4' I ) cJS-'tt

: drl-;-i-,Yl Cr+353 - ?

,:, ,.'Eqll -l-yf uF.il+ll HCl u'a :l:+,4 d:r)F$l 3o 4++^Yl ,pl^'Yl &tjii;i ':fu
.( 5'I)Js-lt

HCI \
-OH 

-> 

^-_ 
+ H2O- a HrN' -coocH3

A++yl c1.htaayl gr.rilJlt cilJF-,Yl O;JS Cse LLr'lt (5'I ) JS-,JI

R

\

urxAcooH 
+ H

\ Reducteu r
/\IrzN cooH

H
I

-C
I

H

10



\${^'!t .Fl^{'!t
, Jrlt J -llt

: c!l'r---'=r'oYl o+JS3 - e

;11^- y3aL^5J+-SlFla-cj^'.Dt'"l^,-rlr.,^'YlLJS'S:^Ylfi+:^yf-;L^')l&Lsr]
.( 6. I):s;'tt

Ioo,

H

-,l-. -- + HNo2
HzN- -cooH

"-I1-NHz 
+ Hz o

NH,l-R-C-H NH:

a++yl u.:,t^lYl g* t!r>lJe,,t dll+ill o.'Js '*r-'LLi.t 
( 6' I ) ds*lt

: 4#JrYl ieJ^+^ll dDleE[ Lh''+ -2' 6'l

: 6P.s*Il c1!5Y g'o &Liill - I

eldl L)-+ E," ur+J H,nll -r-r'+-r ;;13;i=$l e-rL'S-r y a+liJ)f Ur)l ;j^Yl i-c-e^;-" &t-sil

ri gJ JJS*l-jl ,J;^'ll '+C 'i+*dJl C (HNO, ) l:iCr uans &t{l ):i t.s;s.Yl

:.rJ\:11 (7.1)fs;Jt

H

i-- + Nz+ Hzo
Ho/ -cooH

g#+i{iJl Cj igjr,:lr '-;'o'r &Lii 'h!i.. ' (7'I ) c}S;'tt

ii



i\hi*"'!t .Fkalt , Jl'!t J -'+lt
,t,l 

I 
-

: J\:Jl ( 8. I ) ,Jsi.X Gar dall o:a^s rJris ,+C Jj:iJt +:vls e c**'&lt &\iq dlJrs

H
I

-\ + NOCIHzN' rcooH

H

,--. + N2 + Hzo
cl/ -c00H

a*\.dill 6:. ,!*js-SJl +J,rts ltcLiii LLr a t ( 8' I ) ds,..':t

: ,J-!i JiXl u-jLfl J# 6.rt--q &{ d-eLiill - +

,F-".11 ,Jlr i3Fl ,JU[ dJS^ cj+r*: g:1, !,: q.f:;g:'t i'eJi"- 4^ i:Ul ora uJ-ol-il3

,( 9. I ) JslI _sjul ,Jd=lll L_r\Lll Js,-Yl 6iJl e-rlr DNP amino acid ,ri;-Yl

DIYB umino acid

i,,-,,* e*lr ,r;t-t JJli e-l A#J"YI uaLsYl Jel-il ^L!il t ( 9' I ) cJS*lt

NOr

NOr+ HF
e

12



4rir^!t -=lq'!L ' Jllt J -clt

: i-li* Yl (trt-ar)ll 4-+JXl dl)t-cliill - 3' 6'I

u rLil^+ 
-s kJ3J jtr a-r-:jl c.&lJl (sle '&.: ii:-ui* 4.]iJ cD\e'Gi {-+lr^)t .'"1^=Yl .J":E

. t8] .r.l".'Yl ola ;* -)ifsll -'-''i'iil n)Lct6ll "':A

: ( xanthoproteic ) 'J\ ,l"'JlJ-lJl Li-'ls - 1

";.t-=Yl 
ijF:-& ^+Jt JeJ ( ill ajL 4-cJ,"-=. r-"+-: rJg -i-:'Slt lra :"ir'r

(,+Yl U,:^=lr y }:Jl ;1 iji]jl Jra^s Jetii' ' i''i<\l * : ' A +]\jlI-Yl c'p {JL;JYI all.rA}l

(10. I) Jaill i ..,ar^ Clr Jll"r J\n;1 ;-J ,-Jl +:^Y1 r:+3+ -j=+ ls'-i ;; ll ) 'L- UF

-
/\*o{_}cH2-cH-cooH + rrNo: 4

OrN.L
/-\,o-\ /L"r-cH--cooH

ItH,
ozNNHz

dt-{ iill u:^s &4 -Ji*,J}Ell -.;JiYl (i4sll Jiet36 .L!i, : ( 10. I ) rjS*'lt
*J!

: ( millon ) ru$ Li-'ls - ?
L+t * J.i-rji i-c-.-o.-o .rle 4jl-itY .l+-;;Lil -:;")r J;" Jl -'- t i'il<\l IJA J;'i^'J

. dl+;Jl L\-a.-.. ..,- +l:^it #-!1 ':l'p 4." obtii 
':'++ 

l;^-i U;J

: ( Isatin ) i,-,t*',1 ui-&S - 6
Isatin dj-j;i J!.- .. o-I"liu rJp GJJI U-J ;J-r: JrJ+Cl-r ;J:-dt '-r' = *l"a

l3



q$^'!L 61^r!t ' JllL J-JL

: i++Yl

[16 -15 . 9] t*r";q.,=*Yt -

: i-riirJlt$l u g€t-'-6rYl dJ- t!>tJart ( i

.r;J+s i*J, -- *-.,5,]rl U;a,os &,;! i-,:-.^Yl - u -;L^=Yl 9-:S] .6*i 4}l "* c

: ;Yl ( I 1. I ) J$ll # Ls ;1lr d+r''Yl J &^

-u rFt-LrYl JH":ri - 7 'l
u -;L.rYl *'b-:l -llt',tt c-rl^'-r-'l

R COOH

Yx
NH: I HzO

R- %95

X=Cl, Br

cJU-fYl ,J-ds.a ea i- +;JrJJt-tdl -o &lrrYl de$l-Lli..' ( 11'I ) cJS'':Jl

:JF-+JL, 14JL ( 
"

uj6J'yl it;a:Jyl :.-.,,,- i J-:-i,J.ll J# ,l*"i 'Ai : -J ;t-Jl J-Jl ,slc o+1L1\ ora :e3r'i

(12. I) Lii$ll j**)Lr er+ a:F ..lE^11 ,J+- ,Jt .*.lU;3sJl ,"lr:"r"1 $*i ' ..r++3-l'u'+'llrlr-+-r F;^Y!

H.b + -
H-C-H - NHI + HCN --------> NH;CH2 61q " - H3N-C H2-COOrr 

il 
r! 'i\'J ' rrvl' 

-Aminonitrile a 
Glycine

o

+$st"o-,uill o," r.SUlrjl g#.ridill ;r,,aJ'hLi^ | (12' f ) JS'JJI

25" I 96h

*Ytoo'

NHz

t4



, , .(,\ 'lt y &LJl &u[]l qfr L:ns;
.(13.I) JcJr €yv-;o \-s -:.,.,)Vl A+dF \ra$lrr-)

T H.*o riA T

nrc-? H +NHt'HCN ;-----:>rrr-L:.nu {9- trt-.t,, tou

O NHz NHg

Alanine

15



i*i$'!L \Fl^{!L ' Jrlt J -slt

: +-*rYl rit-arYl cit-elJii^.l Lhr'l - 8'I

Jl = Jl ,# ( ,r-cl: ^\l ) ;frogr, f-+Jt *JUlr "t' 
;J*S iLlr-'i "l f<l a-.l:-'yf -;L"')l ;1

y'r-r.)-=Jl -r.'1;: .- -r-r-,,1 l;yr "'I *J' J.rt-,,i-';! a;-LYl "c:s3Jl-E'::-r ajr^)l u#'t^=)'l ;-9Jl

.(-'r+=;aiE)i#Jl;-="1)1;';;r':r*iar-LYIiUJS^llJ'if-11"S'c'L-;'cYl

;;.a 6),i; . a+-;,3l, 4rUJS..ll d;llYl 9;'- z):J t!"tl ')L-ll d \*-rl -;J1 tr-'i"'i l-oS

: Iaj=u,-* -.rLlr-i.,1 'D& ai-:^Yl U"bL^-=)U.r-.,U^Sl Jl+ll d:, [17] +U"!l tlJJ)l

.t18] a=,:\;^r,Si r:ls;^rl J^i HSal-J-' l;-:J+J3i :l;*S J^':i - i

-.,!S-r C jrr-r;3;ur ,i Ljc [19] q+;P ''S-r oug) .:J)-c\lll\ ;'^;J^"L'# *5;u;* -'+

e)l-'J, i ^i (sjil  +JlYf ;.;gS i Lot+ '''-'-i aoiJCl 4*:Ul J'i)#; i-'^'ri it: U\+^-'S

' t20] a$i- -;1;^i

ji:l b;;;.Jl: -+-d.i.L^=) 
+tJi ':i:L-t '''^) a;u"i ;t-Jt irr-Yl LFL"'YI 

'lr-i'rl 
- 6

. 122-211 +!^rSt l)[cLfJl J^ al^=

( erythromycine ) C*.r,*:i)l j--'1 iE '.iL*Sll d:J)'etAll c.a+ d 'lj"isx -L'-'*''1 - r

t23] . (14. I) ,;Fjjl ,"',= -'G'x;J-,; (R) t*Y1 rd' =ll ,lri'i'"L;'Lu-Xt lj63ll 'r-8 "r"

,,,rrCOOH

OBr

6+."i.Ji;l)l J,,,.br:.L!i4 : (11'f ) cJS*lt

,,,,[o,',

N
I

H +
H
fi,u'$

16
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4htft Jf. ^,\+t.a.r. 
' CiLilt J-+11'

: gL+-tYf qJ-l=r clt+,cJ=qe - II

: 3L+tYl -rt,.;-ri -1'II

,+el Jji,!GJl e!^$ll J dt -rr.r3;''S] "'LjjSl 
6]-L!.-'-'il1 o+4sjl 'jth-r)t ;)

: k+ -r tb:) '+-,r ;- rJe qrJl 
':+!';<\l

.12+1..r++-l::$ iil-.al ,i ':*Si -'i .t"-ilb f>, ")i i)" e &til:-ra ftr;Yt '

j.,..si tI t^l i:JYl "r-"rJ ,i,ir -" 
o+\: *-*J il; .+ #-i Jr-: :-ia Lb-rYt o

. t25l ( Jr-t +- 'it:Ji ) .t++:-* t4 i ' ( t+si +5'-S .;;^' )

: 3L+JYI ,ilL f-Ai -2'Il

: 6JL-L.J! tU-+tYl di)-eLii -1 '2'Il

, ., \L',-, ,f Ul -p-"Yl , a;:;G !-,rr+ +i'- k]; I

;rL-,*Jt p.-li ;-3 , A'++rl 4+Ji" Yl ':!SJ'J\

. tl6] Ir.,lt , yr'^-o\l ' t4iil ' '-';--l'oJl '

a:ti;-€] ;c '-.')'c'siJl 'la '-i ;:Jt .,t+

J.,: *J" :slj ;1 erUlJ;J it=''U JiPls

2g:-r-Jl '.oj.rlll ; --r)-cLuJl 'r'l .,sLr-''"'Jl

: .',-3l;$l ,J.++3J+d! tL+lYl di)-eLi3 -2 '2'll

.,,1+;-,+#\+ .r--tl-J 3U+-r! g''- -t^Yl '-lA 
L^lb 'ol'--c < l'+l:a > CJt*'Jl C.:'4

.rrii a-r;-r J,^- i-t-,ly:ii,J -t+-r-,+Xll 
jr=r) rrc ,c il u+: i'+-r) ial!,r-i'';i-r #jJl

, ,.,-=.ll ; jl ,a-c[.-Jl ; elJ*,'j 'ul})i ii *t1; # r-!l j++;;qall Jt^':-'L a+l+ll ci

a-,JL.i^ll ;+; ;ji-ll :l/ a'J-Li 3l9i ;rc ' iy:4-i\-=:^ J+o ili'i--: JJr4+ 4-"'L}

. [28 -27] : J^

.rJJ ;rl,-ov t3+r)+ll ,1 ;t;>=Jf ' cL$\S {JEjr)l ;:t*^ll -

( WO, 'Fe: Or MgO ) c.,rlr e'4 ' ;"'lst -

,i lj ;L$l ' '-' \t'JS1 ;'''lrii''$ -

i a-cj,o;-o e."3i ,q;rL- : r+-lli *ri ( Cu +Ni ) iK' -'i trJL 'i^ J-f;';S'i;J!si :l:^ -

. gjlr; 'ilJSllj r l''6Yl

U



cl- -li Oy+jll 0^ O3S; 1-. -orLo &1^ ,+ J,i:rll 6'r'-lt et- & a+-*ll d.r)'cE3 &si

g;,rlr(i', ,l g:, Jl -l-rr r-l;!-r e qJc dJ3$ Ol ,Jfu L rSi uO:tl zc!- tJ'+ J+l 6^ ;'-Nt

-tJ ,-ill ..,.,,=J !-r+ll 4fl! +J.:,ll 4+L-rJl 1"+k' l-+1S^l''' aFJl sl+ csrJl i++3;r'#l

R-c=N , ,!=o ,)a=/.-, iifri^ i+LJ c'rl-c '^+ 4+-,rs ';fu ii'-ll:

13l-30-291 i,l:c crl+l- U C1 
y) ;;ill 4+J+X '-'ill r:r:'oll p- 'fl

' ( -,,! 250 ,v Jsi )esr-) -tj'^: '''lL'"' - |

'r.!$+J+dl-'-'lr''rl-s-,'("p00drJSi)*'i3-*'o.ll>c'.,hlJ'''lL"'i-l
. 4-c1-. 30 C r.J.4 \Jt Elr reJii,- -3

;A.-ll dr 6 uS ol.S alrr'i' t -4

. dr-ll # ;t-.ti '.'i"+ l-o-o '+ji^ll i;+3;qaJl jL r-9;-r .i-l c}$r -'9++ tJ &ti:tt &-e:' -5

,i 6115r,- u-"-s3 4+tS.) .,.c d+ L^. rl3Jl dr h+J'6.,Ul OA a+:*ll olLc *-,t"i ..; -6

. .r#J+ill Li" \l JtS t-{+ jSl

: drlJ4-.;+dq tL+-lYl dDl-e133 -3 '2'Il

;*j iriJl +.,-Jl c.,,1+-t+*i \+^ai gr3 r cil+;:-*Jl ,,+ cE^+ fL^3a)U J*- nt-'+!l .l," F e-:'r

l-"A J ,1947 C\--c ii^ a-c r,+ l;"ji,:l ghlJl pgry-ll lj-::*l-l-lg : f:+Ji fj$l +Jr;!s : Q:f'"i

.d;,.-brll ,i:,liill i L\.c 6; e^a+ ;L rri""r

(p 64 gf-+,i cJ-r- LAH : i l;\.a3il qir ),^ll (LiA1EI4 ) er*di fr#Xl +JiS O)

.1321 B-H -+ tut& G,s)l Al-H iLJJll c;ala r ,'3;r;Jl {:r$:-'rv

dJti-nsl ,iJ-L-sJ|.l;Sl ;,-f-:Yl ( (:lJi-.Yf 1b;i 4-i '^:'ll ctJ "J(ll i cJ-;+ -l

gf+-il & -r:lI ;,;c arSl3 c":y1 d ',Jli+JJFJdl 
ot(-,/l-, 3YJ'S d c'''l'r'' '<:-')l-l c''rt;-rrlf!t

p*r,--It r;-l*$-.rS r,+ -l . t33] U,,Cl c.lik 3i iJ3y-rl - O}-F ' O34;S - a-ic,l':^.x Ll-r-'ll

-*sdry,-.s J t:u-i$t, crtrro.IYl g;;; il LiA1FI] dr 4$liill -tsi u*-* }..L" (NaBHa)

. t34] e"-+b"SlJsll 
";"1^-Yl3 

crh;^Yl t 8l;i'"Yl 1b-ll .5! -pl!

18



4hr$t .14 arl*rr '.l$lilt J -r'tt

H -+-,++ll il.-lf ,#rlsr'l fj+a ,F^1, & f+ iSJl lii&-ll olq;+sjl JL'3-L Jttilt C)

.THF c)s-#ssrrA cfqJ 3i utJr,*-s:>iP ..its & ,i.ljl) .+rr^ # cilebiJl rra g;+3-r

. t36-351 : ta:^ crL-sL 6'p al ;i V1 or-;-*fr tl'1dr r*l el-ill Jl'i':;Yl 
'r 

PjU

.;lr^,'Yl 1Ei;l -1

er -+r ;) LAH sa;;:arh!'qr+ll i+rtil dl,i'"-::Jil["f*ffii
Cll+-r-,.-++.ll jLt iJtiJ-l e:r-JYt !"'<-l-lr$-l er+!l 't"'(lJr$ tr e;n -{ Jj-lr a+Jt-'ll )=uA)

. (1 .il ) ,-5..:,I ,.,,.,- 4JLr,l.Y &EEll 6rl> # ftJl

+ 4H2O
/

4Hz + LiOH + lt(o4sLiAIIr4

er-ll Cf LAH &r-ii lLii : ( 1'II) ds^J'll

. dJ.Jl c$-ill ; otr$J f-r .+ J) etr* - 

I ,o i-rtr-^,,-dr r!s-/l ;. e1llS 3i 'r13,.,ll i e.J'c-s 6'J!c SJSJ dJ''rsill 
"'\ii ; nrul -5

. (2.II) jS-lf os Civ I t":llr 
''Jri,'-l 

kl .,^Sll Jg$:llr d'.-ill .-;,,-J

ArNO2 + LAIH4 1/ ether ArNH2 +ArN- NAr
2l H3o

LAH e- Oi* sijll &Ei.hLi" : ( 2'II) dS.ill

19



4h.rlL Jr^ -,Ll^ror
, ,r$l.ilt J -llt

PMHS : I !L4,-)Y1 dt)-cLu -4 '2'I.l

:{Me:Siot(crr,)HSio]nSiMel}(polymethylhydrosiloxane)PMHS

i Loo d.t!:rll -!E O-dlr d.' ei cl"'L -.,t 6;l+" :a: 137 l tJJll+-Jt 4-cti" ;^ ory ei-

ir-"1 O-F+ j1 US^j r f1- J*" , ii$l y^ *, Jl-c ;c $-l !-rhS ,ui^'4-JJ':'ll cr$r'Il

L^. ( i+rtjl,lrdl .hi &li ) a+rif -r 'l-C! -iq ) ' a!1'il3 4::Jld &+ Oi trr i-!:t

oll rJlJlr-i ct+-:-,++.ll3 LiAlFI4 : LF'" -'J''Yt 
i '+-rJl &ldl Li)' g;3r'l' l &l,3ll di6i" 4t+i

. l4O -39 -381 g'-t, cJS':+ lrti '-a

J-,:-i e:i Y) :, " LJl ii- 50 i IJL J<-' r5'i+ Jv^-l eij.lr-o PMHS ut t.l^ Pjl (J}

. eF 4lt^,i-Y ilJtl^ll crl;3lii.r r:c: +l;l: dlhl , f'^b'll eP.aill &\nS c,\$ 'cJil+

-JJJS ,rS .s;;. drF .Q;s-e SiIU€r tiJ)'t :,' 1946 aj-' J'}'ii PMHS J CJ!"'i tJ:i O)

J-:5lLtilt c.rrr .,,<4rJl3,tailJl i':-.,S-s!Jl ;^ \ llr ,# Ji"yl ,.+aa\'l J);JI dtt'

rJlJ 4Jl ,rit]j t,!L L-SA c.r 6t#-l: lS e +AJ of:'"SrlrJl cl- l-ULll 6ljl#L

,i,.r cri:, ;,.-a,J E;-u, * : r" :li ": lt:J- ; ilffit
,.rJi.-ij jrj.-ll gp eYfJf ora LF^ ,/-l , a-:laJl iLi'Lrl otca4'Jl cl^ el-l J+ l ath-f)

. 142 ,381 +:+*'ll d'su &Ls

: l-;.r..aiJl ijsl ( 1

rJ l!;ttLil fJ,-Jf yr' ill {-rr$ -*-llPMHS lJ'^'l-l 1967 ii-'o-llc;1"''o,'Hayachi"

(3.II) ,.]S.,i,Il ,,,."- liilj^ll ql^:'ll yr' i\l ':l+I's1

SnBr. -o /.Bu3Sl PMHS Bus$1-P

Rdt:79 oh

LrJ*ltllJrLaill s.;+$ ,Hjr'il PMHS dUd,,"| t ( 3'II) clS*lt

t0



(ht$t .19 :r!'^rd , .St3lt J::$lt

,Je d.bir serll3 PMHS cl;a$,lt d JJ$ Lrv ifojJl 
'r+,, r* i++.6i aUJ 1B-il J

c..,E+-l+df ,Jt 4+-.-.:,Jl '+-ill ':l+F,lSJi "!d di^'3.'^ll (BHs) dL^ (,J'j')l a'+!l &lj'll

' t43] *fr^ff i-r;'rr ;ll

.+ - +$,sji ) ,rJ^:Jr -;1,. ill (il+l^,sji Jl-,3-l ,-ll ;y cjy) u;+ r! " kuivila " 3 " Grday "

,+ ,rt-.6 PMHS J c+,3 q+ Lgsl/l Lt:'bAt g;r'-ilt + +d ;:t -u^:':ll ( 4,jll 'Jr:+

,1441 (4.II) glS.,i,Jl ,-,..,- ,-+E^ll gl;Yl3 OISN' J &-Yt ,i ,Jsfyt crl'yllr 3t.':!

PMHS- (Bu3Sn)2 O' - '-r R-H
hy OrA

R: Alh'l , Aryl

crtq;,*s3i .rJs.l+PMHS c1irtuq&-rYl -li ,5$lr ol+$^ tr.1J! : (a'il) cjS^'ill

-;fr.a3,Jl

sr(oso2cF:) z ;,. ill ri,-J PMHS iL-l-5a d.,Y# J ;-"'.- 6;.;r ..,,1 as.J dJtj +sl

. t45l (5.II) Jis-,]l -.l *v 3ra L ','"'- g11i,

ooH
ll pIIHS - sn(oSozCFs)z 

tltLt

,/\ 

- 

- ,/\pi iVle NIeoH - rt - Lz - t4 h pi Me

.;t.ai1l &tr3r-q rs+,* PMHS dl*L.,l+ iluJqrrsll tbJ! : ( 5.II) dS.J'Jl

-,-l^ls a!,3,,. OFI cl+-dl crli:-,i. d,. J#S H +r-ilt c.rlS,- 6rc; l-rlrt 4>: 'Chelucci"

er ,,tt ,Jrrti3ll t:-r- gg.r ,',-', C f-,s &J I ;34s34;i ,.1t's 3b-,r) PMHS e .J IJS

.t461

R-X

X:Cl,Br

21



, .r$Lilt J:btt
th.rlt Je cr\^fd

: N-i.Dl+ll ,t-js4 ( 2

iJ^ d.,gx r-,tj KF 1-:r..l-E:+ll 
ol+-,:1, I -t'j,i^ll PMHS Jt^'3-L t!-lYl c'l+,r-dS tt+;) clS+

,J-JjYl *l.r-;.3;r3 r:lr3-r Lt+'-r) OS^J a-+J!J cJ"ii+J ' pd (OAc) z p-e;'DL!t ':U+J jir'"

.1471 (6.II) JS^iJIKF r -t,i,r^ll PMHS e Ph:p) 2 Pd Cl 2 4 illol ds'$+r

0.1-5mol7o Pd(0AC)2

2eq KF- 4eq PMHS

HzO-THF-rt

tJJ$Ull d,lEi*i ++Ji PMHS cl.4'5-,1+ {,)Y1 c'tq.pS gr+J t ( 6'II) ds'J'll

r_r+j s.^ll p:J-f::+ll +-,,:1, : PMHS Jh,l-i ofal J 4*jf^J-rYl3-riill d'rlca^s." 1t+;}

(7.II) J6-lll .i-iJ,ill i;l;'= a;-,p csi -Y'-! 0'j d ijtc r3r;'o & tl-9".stl i-l ')t=lS '':ls\ll

dr y+ ifl,-Jl J+-J ,pl3 Jl-,:-q AiJll crl-ipYl J! ev +lEJYl ri drLsllr

. t48l PMHS / KF

5mol7o Pd(OAC)2

2eq KF- 4eq PMHS
Ar-NH2Ar-N02

THF/H2O (5:2) -rt -0.5-12 h

eJJlUl d,,E+*i Ur.J* PMIIS clurl-r+ i-''11'3-1Yl3Jiil leJr+' gt+'I : ( 7'II) d6^&ll

cl

b

22



dls^:r 4rslJp.lt otrrorltYl J ,Jb"-ll +:-dS dnl+Ji 1f+-r! 4S^J Pd ( O ) drlj*i=3 '''-IPMHS

.1491 (8.II) {-[,i,ll ','''- (.j+r'4 C+J' C ':+lll c'r-l'r ':t-l:li]l t'9+:'=t' tj!.s

o

OrA,

/*

o

^A-

3eq PMHS-3eq KF(3 M in H2O)

lmol %o Pd2dba3

4molo/o tri Furul PhosPhine(TFP)
THF-rt-1h

rJJoqll drl+#si .rsr.J+PMHS du'l-,1+ r';sll {-t.lE cDl+Ji gbJ : ( S'II) dS'iJl

i$J.Yl &toJ,"+^llj LIU,,SJJ+dI 4-cJ^+' d)l,-$l drlJi-'Yl - eU;^Yl -cJi' )l d-DtJ' i 1^+k4

: ,ro ,)-rill ha se al^'3"*ll i&tiill a$iill: qlLc r-r3<;L '"'-i 61rj i-u'a'"'ll-l

. t50l (9.II) ds,:,Jl ZnClzsPd ( Pph3)+ -r PMHS

Y
2eq PMHS- 4molYo Pd(P Phr )+

YH

*A*'gmolo/o ZnCl2- THF - rt - 3- 5 h

R =Ar , Alk
Y=O,NH,COO

ah6t { Jgr. $ PMHS dt^r&ut+ &l-.F*yl - aU* yl -dil;i#l dDl''ti a-iq-" : ( 9'II) cJS.J,ll

^ 
arl)Lrll

73



, .gUL J:Ilt
6h.ft Jr^:'t1"r^r

: lJ-iu+-lYl .,t-iu ( 3

r-i,- dt^,:-t+ Et3SiH e-/, ot.r;all!! +y\llr ou$'l ip$-,;Yl llsul alnil liJJtll

. t51l (10.II) dis.,ill )1-,3-,r (.J<*yr PMHS Fll J\-,3-L o-):t $ jiJ eJJJJ-r)l

o

*^x^* + 
HAn,H

Smol7o PMHS

0.5mot7o ( IrCI(Cod))2 R NNil
(*,THF,50co,5 h

dJh3r4 r-Fs+ PMHS cJud*rl+ L-jn3tr c,u,",Ul 4*"b-rYr irstgt : ( 10'II) .JSll

e+r.,.-tYl

: dl-irJl j'-ir ( 4

dl-!t .J.,!,1 ,";S.r^ ( 1:1) G.{TPMHS dl-,:-tr keh-.i OS^J a++A.')l 4+-dl 6lr djtls;"oi'rc

(11.[) L]il*i,ll ,Jf,r,o t-ssr:;^i J) [dbea]0+"1 'lLi'rll 
lrjlJj-i]..it-iN'N 3

. ls21

R
N,
It
*-*" 

( Etz zn -( dbea) )

PMIIS - MeOH

d13-i!t ,Jsl .r1ii r.5s.3ri PMHS dt^rtur+ a+iF#l a'i',E, ill gbJ : ( 11'II) dS*lt

R
HN
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4h/t.1q arhard ' \t$lill' J--+lt

: p3r-.,j, Lj$Jl i-is,o ( 5

JlJri-l+ c.,fri-,,Vf 1f-+'-,r) LIou A+Jt lJ '-i o3JcL"r'o3" Buchwald" 1991 ai- 
'{r"

lj\ iJ ri!3 n-Buli 3 ( cyclo penta di enyl)TiTanium dichloride ' cpzTiclz -r Etr siH

,.l-.S.i a:i tr;Ui L^S ,a.6;lJl oraa 31 lrU i_I1\! gFJVf &lq'-"3-;r3 slrl "'(-*')l-r c.lU'SVt 
'ii

.t531 (12.II) uF$ll ,,,.,,- PMHS iL*lsEt 3SiH cill .)l',' ''"'l

1) CP2 Ti Cl2 (Smol% )
n- BuLi (10mol% )

2) PMHS
3) HCt

Rdt: 93o/o

eggigr drtrILC rJ+$ PMHS c,u'l-l+ drl.JtuYl gbJ | ( l2'II) dS*lt

: l-+JgJi-ll .'-isr ( 6

15-l,,t*,JSdl^r:,,3r#fOf;s-ll.l^>lt^*,irr:.u:-riill6r-,1l...'i,a'-ti4#-Cj!jtiZljlfi
.147 ' 42 ' 371a-"'iU:rll 

"'.E3 
tL+-l)l

Li )--ni sjll, $lgll 'o*& .iu,-i ,r-ta of-U-,J ,JJillsroll LJ't'i'\l ,ii illrt e;iil ._i.,c'ril

. t54l r;*.r++X q6-P,#

c]-r.+Jf gL+-r) ,#*Sr: 'G-:1 
e:+-E:rJl r:-,1-9ls: PMHS lJ^'3-l ojJcL'r'o3' Corriu 

'

!ai3,,,lL.n 1.3,.o3, i,*rl+3^ Jire din-o6i LgJ ,''i,oj d..,;Lolilil o"la & gSl , C.'t-.,i*YlJ:'JIr$3;JSll

. t55l (13.II) Js-ll q;3Jill Li

25



, .trUt J-*lt
4h.rft Jr^:,t'lroe

OH
11 1) KF , PMHs , DMF 

I

,A-, o/\R/ 'R, D H* or MeoH R' -R/

UT.sPMHS durLi+ crlJl-.yl 3 idri.- jsSll circr*+''ll tt=.,! : ( 13'II) tJ$ll

p.**uc+ll*-u!

oi cfu Jrl ji.-" r+: s , trl^,:,,^ll +tDlll .JillJl d r-*-Edl +-,Jil:'iJ"'bll e+!-r$l-'r

G.llr -lJ,j3 ) TBAF : :r: Vi +.^:,:f .lrl.lJl .rlii i.,!:S.J+t! +-,r-$X J'' oS J^'3-J

. (tetra-n-butyt ammonium flourid ) ( +-l:t' e;+-l^l J$j+ll

j_.j^ ( CH, CH, CH, CH, ) +NF- :-;r+,ftt ai-,.-ll 3i,rcljl fr#-rYl d^ :^ TBAF

dryjssll d url_n,,. +*r+ss:sl drli3*,Yl 3,91^-)13 , ,3-rill dr +il (':.l . J'-;\s3 !:h:

I otr,'arlylJ dlu.:sjl 3b-J dlls : TBAF jA..Jl J-.+-r rJ Jl*s JS& PMHS Jt^'i''q 4iilrrll

ot.lr;r1ll Oi lJ+ 4y:' kobayachi 
' >:; :-lti: ":> 'J 

ai'o3 C t'-,;:l cJUL"SJJ-J PMHS

r q+.J,.r PMHS a!-l-:+ aji$l oYJ--'SJI ,ll ' lr J-lri4 3 cL!'i-'' 6+y il':3lill3

.157-56) (14.II) clsJLl '.'"'- dlllr TIIF d jis/s ( % 
'Jj"5)TBAF

OH
li rBAF - PMHs rHF I

,/\-, -/\d 'R/ d 'R/

TBAFT.,** PMHS dLa'L,l+ druJlrs!. I 3 cillprltl eLilJ! : ( 14'II) tlS^&ll

26



. d.,y# J :,,j1^,Sg;Sll s,.f-'Yf 1b-l) .J-,} [l-l-.lr 5Ji-,a$J^Yl "AL-Yl 11+-r! t'' i l-''J Lq

: t-+L.SJ+JSll ii+EJII gL+-;! - 3'II

: o-+iJJ+#l i-L*l-g+ - 1 -3'II

(15.11) Js^ilt .t26] crl-,1i,,,Y1 e &riilf e+:, k+)-ir lJl*s]Jsll 
"r:l'"')l 

1+-'r$ Ofu Y

H.2- Cr2O3 - CuO
BuCH2OHBuCOOEt

250C" -230at-13h

cL.,..sJ+#r ,&*1.* fJl.,rtuyl ghJ : (15'II) ds^i'll

./-r [58] ais. >+ a-,J^s,-*-6ll t):LJ ils5.^ll a-'lCl ;i "=::6':;rc, e+'l-) dlEr'e

. t59l i ,*G + t-r-.r& ,-S1 a:s"' se5i e rt-"

: 6Lir.cll i+.lr.ll sllp+{J 4-h*lg -2 -3'II

;rcti LiAlFI4 Oi C,J 
jl lJ.*+ fJ$Ji ,.,uilll +:.r* e!-l-:+ ,J*,SlJSll !'cr^+' 3L+:l Ofu

i.rc,rr! -"r:-.s. dt-cLiill d bl-r {},o 'gll(i"f3 c3Erir}ll e," iJlll ilj &ts i &s i-J-F

l;,:,-. elJi ,.o-r ..,r;; , g.S^Jl eJJl ,/ f:+fyf *-r:$ e-FJ - '+!"SlJSll 'J'"^.:ll 6l ell

. tl 1l (16.II) gJS.lJl ,,,.,,- dllir d .-.S iF+-$l ,Si J'rSl 4+i1S 6J& a'l g-rll +-'+eX

RCO2H + LiAlH4 

-* 

R-COOAI'H3Li* + H/

Hro*
RCH2OH 

- 

"""'

LAH ,&*l-q+ d#,,sJHJSll ic.lr.+. tb..,,! : (16'II) dS*lt

21



1l+l: j1; g;$l >+:.+:-,-r+ .r,"s3$Ii lii sl+ NaBHa JL"'"' 'U 4J^slJSll 4+L-dl 1b:) 'l)

.t601(17.II)gJS-&Jl'.','-&1614+Es.fura-iJull3;"ijl'''-''

ll *aBHa

1\o,
?^f,,

-*Ayt'-r'

o
+lt n'Y

o I*+
t

{&{

n".]

I

FIB\I
H]

H2+

NaBHa i.h*lo+ ,J#.,,sJ+JSll i-c;x+' ghj eu ' (17'II) dS''t,,ll

f:;5,$l t--cl J*$ir {-rt$ $! Y) ,+ o1 ofu Y (3) l#Jl JI (2) ti--dl en c.1li::Yl :l

. #;*51f a-cJ^- dt"-+ g;Jl .le-,Sll

Ul-r a-,r" I f NaBHa C ,#,+;S .*a: Cr +$lqr a-lr;l 'q .,i ;+ti ;a;15 ;rc e1l-ia ;Sl3

,JJlJSll ,Jr. .ll e> bF t61l ( HzSO+ ) *rSr .l-"'3i ( I' ) rssll cfJ+ ' tJ*-r nSl) 'r"

.(18.II) qJS-ff os 
lr' 'rrh rJSa e+-tYl turylr ' r.J-1nS J
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4hrtt .jq al*rd ' <$tilt J-=idt

o

A: H2+{&4;-&"?}
t (2) !r-rr I )

A+bH t (2) !r-r 
l..) 

)

I

[n-{*'j*'{.*}HJ(_. _] &4-&{d 'H 
\ H l),;*;

l" ) 
\--l

o'
I*4,

H

OH

*4,
H

H.

.J.g. s-iSl rF..ll+NaBHr i'h*l-q+ 'J#'slrsll i'cl"+' tr+l! eJi : (18'II) cJS*lt

,Sl ,,#-;,;-,sll ..l+-Fll u+ +lCl rj++J e-F *(z ) r*'l sf ii-tti^ll Di-i' 
'-l'"

. (3 ) \ t,.,-,]l t..:to,-iL:,"11 ' E* 'J'i-rj$)r 4 &uQ (2 )l+-Jl

g-. ou3;iSj)l ,.'^"'l eo* thl-,ll .il3 e3;3''ll Ol J*LJ (3 ) IJ-C -*)t '+it 'Js;tt

. ( H - ) {-.rrg .1. ,#:$+ r-*+l 
'A.b-p +#-:+-,sJr .t-r+-.,sJl ;;i lS;\: ;:LJl Ji+"$l
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, .4$tilt J-31t
(h/t J1r arts1d

, '6 .it<ll, NaBFI+ Jl-,:-L 4-6. 1+^5 !-l$ih F-r 4J+"Sjjll 
"r1^')l 

;''i ells r+: ril-r

.162](19.II).Js.&]l....".haxafluorophasphatephosphonium(BoP)

cooH GH20H

R6actif (BOP)

NaBIIa - THF

ozN ozN
Rdt: 99oh

L.i-,ilSl I NaBHr i!-'t.s d#*sy.-,r5ll 4eJ +.. gr+-) : (19'II) d$lt

BOP

gU-rXl i6ill e+y &ts a:i U,,-+J da^s cp ilL.rt:a ftrl -l tll-,dl til ' i' i i:tiS ;g;tE

a-iEi^ll 4+.^:,ll .-j51!Jl ,h3 ,.ll-lll u\o-r , [63] (20.II) jS-I os yv 9 l-S lil]"s]Jsll

1glrJ"'(3,u.)l ( d-Dl+Jiill < crl::iSll < i-&Ji:*-fll gr.t"-Yl : -Jl:Jl ,J-,U::t c;$-ill ':'"s4$J'n

. t64] "*L^-)l 
.:l+-l:lS ( drlJi"Yl < alr;^Yl

: olJJ-Jl 4-L*l.f+ -3 -3 'II

BH3 , THF

0-25C"

Rdt: 67'/'

BHT , BMS

THF

HOOC.
\_

-..
cooEt

HOH2C.
\_

'cooEt

"4.qooH "4\:H2oH
Rdt: 93'h

glJCl i.L*lsi d*.*sJ*lSll i'ej'q" gr+-J : (20'II) clS*,'tt
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, .$[itt J:]lt
4h.rlL Je a,brd

: PMHS i-L*l.l-+ -4 -3'II

# .J1-. dS& pMHS d-,,-q o'sly'l &Yrs5ll d kf;-n, p qf+S:*:S drliS-ir 
"1"1"-i 

;rc

d,'lJi-.,Yl 31*-t) Si-H Lr^ 0"6-Ets^ &lr ;' 6-tI1a:1 
e.l;' (21'II) ds^i'll 'TBAF 1il| r53

. ill 1.,,<3,r!l ,.;.t"-Yt 1t+-r) c'''t-3ilS^ 3-e

rJ ,.(3;{4; o3-.lrr-+ ;.-s J L''l+J })l &l*' -ra &t; "'tt o 'rlr1lt e-ult O)

.t65] s^-'ll e:lrY-lt

il 1) PMHS - TBAF (cat)

2) NaOH - HzO
{-

Rdt: 67+ 97o/o

OMe or OH
H,Cl ,Me,Br,OMe

TBAFii!.ll rs..e pMHS ;$*ls+ i.tr^"s$.Jsll ol;i-,,Yl3 u:rt^ryl tb1 z (21'II) dS-tt

il=
R-

3i



,.r$tilL Ji$tt
{hrlt rl1r:,I*rd

: {$i'.Yl u^bl.^ryl ehtl .J.n a!.t-ll c3t-J;$l uir+ - 4 .lI

6j 6r, plJll-)r,an rJtS a++,,Y| -o ,;;.U-$ J^,q^ 3f+-J Jt^,i-L i,ir^-Vt -B oVFSlt ,-*S O!

.i-iitj^ll wYJSs ; 1:r)r ,Jbu..Yl 1b-d ' i' '';J,ns ;uE3 dlls-l ' ,ltn=$ gr

: LiAlH4 cJri'i''l+ tL+-.;Yl -1 - 4 'll
p.;$lll r+.,:+r i!-l-:* g!^,(3;r,oa-cJ*- J) it:*^-Vf taL'Yl .i c!'SS:St a-e.l'+' d-is3

.l4l (22.1I) cJs-fr '''"'- -+J Jr=s 6:+:1:pJ)t j

LiNt{4
RCIr(NH2)CIr2OHRCH(NI{2)COOH

LiAIH4 l-L*l-x a++yl u'aL":yl gr+-,r! z (22'II) cJS*lt

t M( BH+ ). ol+l.\$*+ll dti'i*l+ tL+-l}l -2 - 4 'll

tr-rll O"-o dr-'i 0J M drJ- M( BFI4) * cil+,lg-,lll i't-ly i,rr^:l tp\^'Yl 1b'-J O!

.rJe ;.pill aJ srJl Zn (BHa)2 lr' L ( " E* " c$3,6]l ) -k J^t' d L3r 6E-; Na*'Lf

,j- 1996 a:-'oy cJrY elli i: , ,J+:F) r-,;: r.l:I a*:g^i c')3J ;f +g^Yt 
"*1--)l 1t+-r)

, % go -70 a :s|A&tjill J:J} J [66] qrcL,.,*3 
. 
narasimhan 

, 
cJ$

: 12 r.rJl duri-,I+ - i

,f 4$*i dlyJJ J i$-Yl 
"u.l--Yl 

Lf+-J Liu43 [3] ,3rct*3 " Meyers' l.(i cb ,#l JJJUall

glS3 -S;*Jl TFIF ..4r^ l:+*l ,"/ r3rrll -;-r:'+ -l P:p3l-ll .q}$-l-l+ Jl"i-l+ 1-, 18 : + -.;4 cl,o:

(23.II) Js^lll . % gO - 45 ct 1:l:fu &li:ll rrrj

)Z



17-18h

R= Alkyl ,Benzyl ,H6t6rocYcle

Iz rsr..* NaBH+ i-L*l;r1 i+i,,ryl uit^ryl tb"'r! z (23'II) cls*l'tt

. ,'. +J i(tl Ctr-or iJtsui*! - c;

dr)# J a..,i.,^yt 
";.t 

S.Yl dr alJLJ Lb-r)l 'l ir' '' lgg2 aj- t2] qrcLlr'oj' Abiko 
" 

tjL"ti

. % 98- 80 c,- TslAit-cti3ll r3J;:--o ets3 Na BH4 - HzSO+ ruill a_t-l:* i':st

(24.II) Js,i,ll

4htlt.19:,\ofd 
' 'qitilt 

J-=nslL

R. POOH NaBHa - 12
\,/

H\Hz t"r*r*

R\ /COOH NaBHa - H2So4
\./ s

Ht\Hz THF, L7 - 1'8 h

R: Alkyl ,BertzYl, H6t6rocYcle

IIzSOT U+r+ NaBHr i!*l-* a++Yl u:t'sYl tb'J : (2a'II) dS'J'll

OH

OH

JJ



16 r!t.161 as[6arr ' .r$tilL J-3lt

: i1lL-,{l Crl'.;.l-S qjta'&"rt+ - 6

: i-rllii il grt 
-j 

i jL',|*oJ .:l-6;," J-9-.as; llli'all r-+-ti$-,rg dl-'i-L 1L-+;Yl O)

, Ni(No3| z.6H2o.Co(No3) 2 6H2o. Cd (Noz\ z.4H2Q. Cr (No:) 2- 9H2o1

o-:.-i3t-r-03' Demiret d$ g* r-ir,-3 ri I NiCl2 - HrO ' MoO: - HzO , SnCl2 - 2H2O

.(25.II) js-lr 
os ev 9 L dlll dlLr [6]

R COOH

,\,,

NaBHa - MoO3 Or NiCl2

Hzo

. ,J,J-J -dprt- - dtrJi 1.l;s - OJlill -OiJ:!l , d L:-,-11 14^'Yt t'"l-=)l

i.-+L,1*,J og.;r JJ-,:+ NaBHai!-,lJ+ 4rri#yl ulL^r)l Ltr+ gl+J! : (25.II) .JSll

A4lU:--:t gJr-.J

: glJj-iJl dtiti-,I+ tL+-.;Yl -3 - 4 .ll

"r:t-J1 
.r+ fJ^ &Lo ,.,t-,rrJl ,ri lrt*, 1989 il- id\^c,i U+ ti' : [5] 4-e-: Gage

r r+j dF$ * 
I'I,il tr:j:il ; Jfl:;l, ;:: ffi ::l

1)-(BF3-EtzO)/TIIF

2)- BF3 - S( Me)2

Ol-u,ll i.h*ls+ a+i;.oyl o:tcr)l tb...1! : (26'II) dlill

34



,14$Blt J-!lt
4htlt,1s:,I+rd

ctl-r:rl-r drl{}$-9-ljall }rLacY! cg! rpbj +^}':J ;ro Jl-'3-L ip'^Vt t;'\-"-)l 1b-'r! cll

. 167l (27 .ll\ rjS''i'Il ', ""- 'J:"+U i:Sr^ 3-r--r clE

R

H,N\ooH

Reducteur

THF/ Reflux /16 - 18 h

R

\,o'HzN v

gl-,urJ. 13 ol}+U#t i&*lsl a++yl ua'qryl gt+'J | (27 'II) cls^l'lt

tigi. d$+JJ$ll JJ*asi

- JErS-.,a.1-. 6-Fro - ..tt-,-r+ll-r d,l{}$-r-.r-dl .} rt-:oY! tb-l)r d'DLcrn eEi : (01) dS+:lt

r-r rdl

(Reducteur )("E*")
% &liilt $l}

(Rdt)
Alc13

BHs91.2+- 74

lz

((cH3)2crr2cl)sicl

Alc13

BHr

88.4 <- 68

86.8 e 6l'4

90.7 + 65

89<- 70

12

((cH3)2cH2cl)sicl

Alc13

BHs

85.5 <- 75

94 <- 67

Bj <- 10,6
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,iJlilt J -'ctti,oip'lt:r!r3lt

: i.- irir)l dr!$-rsll - ilI

;r er3-4ri"o-l.UI

i-c-ir+- *L+J+ gJ^.i,r '''r- ajli- ti6ui: oli cls;r ip 6:L't : a':-Yt CrY "-'sll

i-nul<ll Ai+,-ll ..,1i A.,i-Yl -B OVrsStl ( e++rYl cr)..Sll cr: , J+-S3;r$ i'ca*a-"j 3a;-i

: ,iYl (1.ru) Jisill ,J i"'bll

R: Alkyl , Benzyl , H6t6rocYcle

i++Yl d,,YJ$l! eJ4i.ll Lt'll a+,all t ( 1'm) ds..j'll

: Ll.l-;.:si -2.lll

11-6 !j^.bsi ,JS^J La5; , 1-iLc;3...oJo ,f.ll arr3o-lf - o ,91^JJ -Piq^I 1B-#! laJ#:s3 +

Cl--ri .t68] LiAlFI4 jr -'r'"L a ++,lYl al;i*'Yl 3t+-'r! .1- l-i)ri}::l I &Y "-sSll sr 13-'ll

-ri cS-)^ e 'l "'<:r.)l &Uq dJl'r3 crl'l "'<r'Jl q9JJt cl" 4S: 't691 a-++yl d-Dl-JilJsll

. d.. . t70l 4,lLc i-11-.p' c!h;r JI 'i$"'1ll e^ 1+1i^i i'jJLJ

: t4-i5nli -3.III

(ifjlJl dr +J,ll +JUa gi i) . 4iJr.ll 4+.^:,Jl o!^$ll 
"+ 

f^(. l;-er r-eB i+J^Yl - I c.ly:'Slt

ora 1-uaiJr-o.o-l ir:-Yt - B OVr.Sfl rJa t^DtLil 1A '*^bsl + r i'*rl-:*ll Jp a+-lr-Jlj 4*-l-ill

.t1] tl+.-Yl dljsJ r 6 r.^:s,Jl 4+JjYl ,r+ uy' i'--doll crt-'ii^ll dr J#s d +ru U:i gqsy't
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, irltilt Jicllr
r$ita'!t:r!r3lL

: 0-+.rJ3jt-r..,S3Yl a-el-i..a ( 1

,l r:l:dJ crti-;''!'ill :c)-j' Ll$^ i& '/ J^'l-J ( oxazolidine ) url-ri'*,Yl C+l':'' o)

.U21 (1#Jllsirll &1;Yl ) ,Jr'--Jr ' LJI:'1ll #J t71 1( ol r'L'll crlr;;^ etr) aJ:i 'oru )

. +l.lYl -l !:J3ll c,r:+J .J.l.bJ|: l ol.:,o.:Jl!l . ij',(i .J^'6J1. ,J.-.3J 61aS;Jl ora

,=# r+ -.r:r kl (.JL ,''i. -r li'+ll ip#vr - o ,91-':Yl cl'iaj^tl a;4^')t - B c..'Y3Jlt ol

i-t-l-:* (s- methyl valinol) .J}J]t &t -s :.$Yl .J,SII ' tJ1<i ):^i ' tJ'JJ3;lls3Yl -'+'b'3

. l73t (2.III) g)$!l ,.,."- ri=r ,JJtu6 ) cs-)^ euiy 4sriill 4!Jt -';t'ia qosivt

ft-r"
RCHO

Me

4+i#yl ayJssll i,^ r-lDLlljl oiJ3jL*s3Yl &ti'41 : (2'III) ds'J'll

d-# .fts e GiJ^Yl .l#ll &rji y 6;r"tl^Il ,:liLJl LF tlll lra 6Er:) lle,'i' -ffi)l QJlJl

.t711(3.III).Js.illie- v3llJ(Ledi6thlecarbonate)ot:l,;5

10"/o KzCO3 (cat)
120 co

(E tO )zc o

: 6.f-!-+3jt-^,'Sdl A-d-!a (2

'*t)/-o
o-

i++yl cltirsll o. EDt'Lil OJ4' .'tJir*"s3Yl C#'al t (3'III) cls^i'll

ta)t



i{i{^'!t AlF3lt ' Attilt J -irtL

;3^ 4-Jlgi)ll djy.eliill ,.t''.;5* dl.,i-"i (lesoxazolidinones) crt'rr4'l\3;L"SYl c'.r!S-r tl)

.l11l4iatJilt aeL:)l -l76la-iL;Yl -l751Jh-n-)l - u4l asiyt dD\-cw

: 0-J, Sil-,.'rS3Yl i-et-j.,a ( 3

1(ro; furIr=,o.-!Jh (oxazolines) of4lr;USyf -'*^:':f 'l';-t*,YI 
arrr<-2Jl;$ri i':'^' 

'Vt drY 'ssll

.t781(4'III)jS-lfos*v9t.Se4a'"'Jl+JJSHcs+^YILJ''Sll&U'3

oil
-\, + 

HrNl"/oH

il
N-/

--/o) tBuO-

oR/
*A*\,o'

I

H

I 'o"',
Iail

*A* L.",
I

H

a+iryl rJyJasll g* t3)tJdl ,:-+ls3l-""s3Yl Ui-a3 lLii : (a'UI) d5.ri'll
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t\+:)f dj)eti:l ,J.r3.,,3 .;ll crl '.U-ll 
"r:+ 

lcu,-l g-'L-Yl J!- ll i,:r^-Vt -B OYFSII J$'3 lll

d.rt-u;rl try_,)tsyl drljis J (oxazapholidines) c!1-: 4rl lJ}EjtsYl sljis' : cLj^ 4+JFLEUII

.llgi (5.m) Js'i'll J},:i (oxazaborolidines)

OXazaborolidines
OXazaphsPholidine

A+iryl aYFsll s*/'ll*"yl tAl)'rra Cl drlj'i'-ll uhJ eiai"ll ai#all :(5'm) cJS^J'll

J,-+ilt +JJl e\:l) o:+;*,yr 1b1 iJ^" ,/ grr'J-;v;tCYl jisi di^'l-i '!$'+ri ut' 
"*

drt+F-,,Si CEiy &>'clsl iro f O:++l-rjt,SYl Jh,l-i ol-1-e3Sr ilL-l dsl67l SF Ltrll J}EJ

' t80] g[c r3:;*a 
'+i-Cl

t (OHCH2 CHz) r N - (OHC112 CHz)zNH - (OHCHz CH2)NHz I :oL-i"'i c;vu+)t Oi l-S

. i hi. o ,J dlls-l , ,*--t- -tL,i,: Crli rl3rS3 r i.Js3"* &lJ'S as,['-ll d e-.l-l till t+ er$-n

.t81]a!J--]^]ldJljtJldrJ}Jsll+}6i..i15U,Ji.ij-lk#1.+dlljtill+$lot+I"g

a-cU-,-J e L *atr;3,ill 4-6. 1+4Sl rly'l sf-, , d*g*g ;r\.:"ll qrjVt ,./ el: dSj* 1':-r"'''i-e

. tll.. ll^'i'ill crgS: ' ,r:arll F':"tll gjJJl
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^rtir'3iha1 $ts ' e,Ly't J--ott

: ArJ-&

+U,-ll 1*"AYl drlj i.nl^' 
'Yl drY .ssll ,5I9 ,J:.--tt 6+r+ 6Jt rt-=r.l LL!,, i 4;iE &l--,)t (.Jl-! Y

o\ qJ.lo-o !,.iEii Ar+y d,"= a-t-l3.l i.-J+Yl 
"*l-JJ -,1*,1+^ll tt+l)t+ tlJ*.bsi Jr'r3 I dJ$ll

. r:ry JSj ,+ d..-.ll 6,o 
,-JfStf &'!: a.tt + -tlSi O-,f rtsr. ) ,r.,u Jt AU+yt

"_,,piril Lty '' 3E-Dll c.ll*,l-,: -lc hl-Acl-l++lJt Ol*,I-,rJl c].-- cJ,:.Jt-l .f-"ll l+l

CIF!: r ii.hi.o lJl+^s, -iil!_r;r,l TBAF ji.-ll r-r+j PMHS Jt^'3-L tl+-l)l u'-x sll

1f+-t) (TBAF-PIvtrIS) 'J l.luill a-,i. 1+^Sll ,i l<yll .ra 4+lS.l seJ-o','J+jJGlgi Ur-,li a:'

i+Jh a.,i-1oi drYJsS 
"rt" 

1.]-,,-.tl CiX!, , :-,:r^-Yt 
"r:l^-Yl 

,/ 4ll+"S gJSll i+:.-ll l+L-rll

.1at-.-Yl 3r+-# ,-3Jtill + J *i :i',<o ir-r:L &l-ti .Da u Ul d,,JS dY 6-r cJrY eJ[, i]* lS

. ,J+ 1.l^ 4foJtll ".rc 
ari*Yt

PMHS . TBAF
u'i1i .b.S

?

,+t cP*
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crt.i,-!tj.o3 Cll$ -VI

: i-.s>-h.ll Utl,i,Yl -1 .Vl

dji JSJS fuir-Yl a.cr^+-ll 0# aJJliU^ &bi .;rr."Yl ,..Ji"^.ll i (NHr) i*ir^-Vt aer"'^ll r:+-r r'i

d-il| d-ef$ll Ul.i, NH2 iL-l-:* ,#=il$ p;+a &rs hl t^ 4-ll-= .rs3 r ci\-"SlJsll 6rJl]iu

: -.,yt(l.Vl) 
ur r Jt d Hr^ g 1-S ci.lrl Ol a6"i Y ( # JjJ.,lc ,lr'-'tl ) d tJ-r:ll

\i
-ttN\i.t'S'r/ \i

{t-o-si--

R+ Nu-
H Nur H

\/ \/

q'>.-tt-o

+

o

*.rr-[-oH
l
NIrz

o

")-i #S"}t);l

NH2 d+e- Jl+ill rs+ iL i s+yl u:4Jl&lji J* eiaJj!!i^ :(1'VI) ds'j'll

42



-rtl,3ihal $tii ' sLy't ..L -irtL

: g-;-g!iJl crii^yl o;-asll gL+l! -2 'VI

diJtuyl 1t+-,il+ 
l,-tJl c}arll el .ti 

"*s ttrq ( i+-+Uff ) ;r''Vf ,-d.^sjl 1t+:! tr:l+'.t Ui+

Ji-ry1 .J$) ,jlril t:lt^,i*,1 *,.-*.-r3,lt ll eull p d!-=l C r"i vt t65l iJl+"s-r+-.,sll .1al-'Yl-e

J.-.Sll ,J,.I$-J .Jl JS^J Y a:i U 'i--1,6 
i.'' i'( Jl ull-'+i oGi3 t u'Ji3-'Yl i il* d t+JJ.s

rr .!-JElll:, ;3.lJl ,s+-r$Y d.l!i'i ,JvrAJl orY +r'll lrA Jt-'i-L(C cjvr:-''l)'{,+^Yl

.rJc til. -',i , e+l!l y+ ,1p1- Lol .-tl3+^ -l-rrls ;lii Li^'l-l: U'Jtj'3-Yl '''J L ''*-lll+

,#yy9l-sljJljlai-,tlll+lf}1^:j.lrli..rl-l&rj3jl4,+l]"+Eo63c++;':Jlelull
: oJEll (2.VI) dLl*ill

ai+Jlt li.Llt Slf-f t s* O*-.+Ell qS-'" thJ! &tx aqu" :(2'VI) dis^J'll

a-E$l-

,., <!l u,Jtir^,,l F uJl$-)1 q-J^c f ..++r"s-i-.,"Yl d+3J ;uil trlun'l r:-c

(77 ,-4 drLlt pll 1 
rmWfn,J,L: 

AJlll tJ a:St 14'.''"- (j-'';t c-!-:+,,/11il,,.lts)

t ,"+ l-S a-Jii^ll &l$ll i1[ '''''' LIS'ii 9rll 3

/'i"p -...

R-il*R, F+ Ns* 6g -----* RoH + Na F
/t'- 

=.-\ 

,,-\

nOn + R'-**Rs F+ n-fr-n + NaF +

H
ri
iL
l/

R-O-R

R :-ctt2cH2cHzcH*"

+ NR3

NRs
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=.rla3ba1 $rls ! 'ety'tJ -ltt

,F c.,t-lpil i.,' clfl+ E^i &L;6ll s-B^ll -trJ-f'll +:'3 J+: +qtJl th:Yf 4J"e Chi ir rsLX

AlJ-Sll a-i-'L. il rl+-r cl^ rS'\xl A3Ull

: ,-il+JiliJll JL+iiYl -1 -2 'VI

i-i..,r\g' j ."1-,,= -Si :+-. grll olj-r:i. Yl .1" tdl lr'r l-r'orii''l eilll c$!l ;c cr-'isI

i-rll: , [82] ( ROCSSCu ) clr-:ll C)J+:.tlr-F a^ Ji'-* .+ orl ors! dJi'4JrJlt a-iu" :x

.JJ= , ( KOH ) es-f:sll 'J ..,(-rJ.r$ , (CSr) ClJSll +*JS : ,ra -,11-ni)l lrA d Al"':"*ll

. (CuSO+) u"\Jt .:qJs

: qj-{tll i4JL

e:*ECl )J",(:Jr+r ir a,!! t-grll ' iJ" i i kit 'j''Lsil rl-,,;^ll ;rtJl dr 4#s et5 ;f'':il +-,+l d

Ui-"CrlJ"ter irr,'ii, dLtl-"sJ-ri-L' iLIi,is,'tr*t (CSr) JlJSll l+JSU c.ll J'!-'

(3.VI) JS.il . J}-Sll rjq'3 (-sle (.J+ k -'E',: c# t+l-'r rij Jis'i:i ' gnl'iil ':'.lqJs JJ"

CSI /f
ROH + KOH + ROK 

uvz >> R-O-C\ + II2O

5' K*

.S

4 R-o-( + 2cuSoa

S- K.

, R-o-{ + 2K2soa

SCu

| //s \+ t R-o-c\ l\ s /z

4JJ.sll Ai+EJII ,/+jjllj'lll JL-lji. yl !Li" :(3'VI) ds'i'll
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-rt +tia1 giii ' ety't J- -irlt

: rl;r-osJf ''' ''i i+UL" -2 '2 .Yl

. !J,=-Yl irul .-:Ul+ 1+1ll ;rUl . i.rl fu:ti+ E^!J eli,^'l! "'-'' 4$Ut^ ,rlc dtill \Lzsc

36-,rl c59 a$&llr iii,tJl ora 6hj rSl O:^f ,J-:rf:')f .rl:= -.,-r+t: aE\'+JJl e-13'= elsiil sl

. ( PMHS- TBAF) i#S,ill JL.n'tr ( 0H^i cjvnl ) ,+i JJJ Jl d*-+!rll .;j',"Yl 'J'b^'ll

:i-3l-rll i:LJl .r,:l-,,i 
"u"+ 

.r! t-S-l

313il1 
l-l\a qJp d+t : cJS.j,ll '

( 7 6 z oa -3- 'isl^ll ;}rl ) : FT- IR ,.+ ;;v^Il 1;nJl o

(N-H . O-H) O+hfl-t',5^Yl jliAl iPi+tj A.-z1so34+j (J-L':^l i-rl'os: r7'3253'7 -

( C-H ) ihlJ -tgi,^)l jliAl dp 4+U 4+j ui.u-:^l arl--c ' '-a- 29605<- 2873'7 -

(NH2)4er^+ll eu-iYl jliAl tP 4+U4+Js u|.l'-l^l arL-et '-l- i635'5 -

(C-O-H)a.c-."+-X qe:L-Jl gJilr el-i''rYl jljial LP 4+u l:s url'-3^l arL-c

(CHr)',cJ.+ll gj:"',^lr 6-'.. ct'j=rYl jljlal dP a+ju a-t-J- u''l'-:^l arL-c,

(C - O ) 44lJX tu.i^Yl jliAl dP 4+U tj u|4r'-i^l tul"'e ' '-l- 1066'6 -

(C-O-H)a. r^-X g3:,*^lf 6-)^ eE=rYl jljial dP a?iu a-t-i^ U,'l'-i^l i'rl'-c: 1-3 885'3 -

( NHr) ac .^+ X rgjiJf 3t1S cl-.r-:Yl jtjial dP 4+U air,*: U,.L"i^l U' ' t '-l- 732'9 -

t- 

- 1469.7 -

1-3 1380.9 -
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, ety't J -'olt

^rl$tup $tii

: sJiall 4-J+iJ+l 'h3=1'-,.i1l LJJ-I -3 'VI

[H2CH2CooHl4jlr+^Jsl|43+5ja!t+:_.j+-,.jltll-,sjj^YlU'b..lldr4+ts4}sj-i]lJj1l

ora 11 r;yl 4EJIJ ,,s,l o+iJ+Il -t,J".,il \ i" e+ +'., j lJ[^c) Glt]^ 
""i';"^'Jl 

lr tl:! 
',i 

t-i"''u-,t

(4.vI) Js,iJl . THF q4-t--r d 'G-x TBAFj eJx PMHS t*4 tr'"""1 ';ll3

,"CJJ*rll O^-!l J) eL:) tbll :'il^e q5'3 al^':"*lt (TIf- TBAF- PMHS ) a:)ill '"'lt],ll -

. diiGSll J-rr-r,Jt l"ii: sgr'" 1-l;rl Lrl-rs= ojt qJ^ty't oa

H
IH+cooH
t

NHz

PMHS - TBAF

THF

H
IH+cH20H
I

NHz

(TBAF- PMHS ) i!*re o#+ilill q$v gb-l) 'LLii :(a'VI) dS''j'll

(J-,^ ;)^3g.g6,gL 8,81 )dt^,:-t+ C++lJl 0^ (Jr^ + 13 '32'L1),+^s 'J9 
&uatt q!

r;3.:,lr ,., Jr.oll a &20.5s TBAF dr ( Jr^ ;6 0'53 ' L0'17 )4i^s r;+9 pMHS cl^

Ll--li.*+IJl G1,,-'Y1 J-"-'sll dlli dD-= O^ e# r30 : -'' J' iJ (#F f) lt' THF

' ( dYsl -*t -2\

+6



;rri:.o;ro (Js 
"t',',J-Jis-ll 

arxdlls,!--ril l>J,,ciJ.rll ct -!l-l{!x:PMHS a3L.b! 4q}

. -,r-Yl U+ ,s 4'ri^ll d4*ll ili ,y' c.,.\S i;!ll '''i'i-9 &ldl oi d

: PMHS L-iUl ii.,"JL -L -3 .VI

ot i.:1 i a,],o^ .rL*ir .,lo "Ui.:i i &fSff t--l Jl 6r-s'13 i*i: '-J<-f' ,p JJYI 6!l ,=+ oEi'-ai

,r-i 1-i3r. eljill-r diLilll r:ry Jg dxi iJ trU-V3 6$s^ll i-rxll ele]rl lli Jl l-)Ui;-'I;

: o1:.:l Jrr.ll

&t i'tll J3J_,-o i,lruyt 4qJL

%25 6 r -lJ i-r.ir

%,32 1-'b3^ c.rl-'.ir

%47 ; '1i.,;;-J!

. &E:ll r:r;," ,+ PMHS aiL:) iirrt i" u ' (02) cJs+:lt

6r:t3 i*ir J<^x ,+ 4jst :) iv i,,.,^i r-lry ;Le1&1$l !--r C 6j:i 6Jl19 PMHS ist*'! o)

Jl .S.i t - **+f:;Jl 6-!l J\r,i-l+ t6:irlil c;,,-; ''""lJJ &JS3 J gy a-'J"i:^ ll*ir 3i

aJ,=lj^l (Tm) .+ill dr'.J#s crlxa-EL-a) ls '.'lLl ''''r- ,gt-s'Yl ,.ga.J &tslt ' t J6Jl

' Llt-*ll
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-,lü'Llap $l'ii
, Csty't J-blt

J).s.iL.o.oro+-e;+Cf-tË;;r1§cr!^Sêl"ll'or':l-'LütPMHSâ-à1'-àl'U:tuIsULYrÂi

PMHS a.à1..! ui .o*l+Jl +sjll çs al^'3.,*]l glrlr-Jl U;â+ ê91 
j,.','.,,À ç]ilJl ui. I g-,1

JêJlle-ilqk]+lj!ëuc\.,"-*9L.à#r-l-.,,13-,1ùJS.J!.E.iJ'tô:llt-,-lJ)ËJLEô'J!
. ,-jiJ^ ;c cJS.ar.l++3;qalï jlè êl"ili e -,;-'É"*Jl

: o+*»ill cl"iJl li cJ'-etUl ô'r-o -2 -3 'Yl

;Jt! PMHS asLà! !l+ A'L't tJ^ lJl 24 
')) 

r 30 cl Aj!:- i-':^j crlr^ tf cjtti:tt 'l»! é

. di-eti3ll r-lry & crlll i-13 U'L=): cjolslt t*': Jl l;}*

di-eLiill J3J.,,tr,-o O.--;Jl

%47 r30

%59 L6

%68 l*,16

%70 1-.24

. ,Jotiill r-rry .J' ,J'Uüll ;u i"'E : (03) cJs+ll

: o_l\:lt egii-)l J) f;,+ t^^ , LlotÂill r3r;^ Js e'él, 'JS4 i33J dr-!l ;,r;ü gi §l

CV o-bl^IJr,+ dt--l ,ri- PMHS a-àLàl a!Àl ajJS:Jl ','"'ljil a-'lj) ç-r::È drÂ'J1 JhL'Ê

;-,,,-i d .S.i t,$l Jsyt driË o)-ci sJ3+\l d»-: cl -l cj-rS:l :3r3* ,; tJt'-'ir ti4 t-u,l13; eQ

. \-,.,, 16 :l l:J;*
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.g,Lr.îtao nts ' ëtlt J -'ltL

: â-.àl*2r.oll PMHS 1-+"s -3 -3 .VI

u^ drËàlJ. 3 e-À §Vfri Lü".-ll cr r-l-r #tS. 1t+t) +li dJiI q1-, E# t'S -.»-.ii3 ôrc é11-rr

; a;feS-9aél 4+Lif 1r+-ü .J" PMHS â;^S -»r'i:.ç-..eJ-r 4l Ü^ 'iÂ'T J t:'r;G ' PMHS

r rrrir Eoâ_9 , jÀ--ll :,#SJ t-,Jl Ê+-r 
,''iiài,, t- 16 4jj^jll ;-:^ll J-tiill etiJ ê. *4'Vt 'Jà'=ll

. A-i.,LJl Q-.;}Jl '-'''- LÀl-li'rJ3 a-:^ o1;^S 3

d.--etÂlll J3r-,1-c :ar+t.u;4Jl i lS
(.1s"ê

%37 13.32

%68 39.96

%71 53.28

. d'l§ll r-9l;* .J' PMHS ir"s iE, (0a) ds+Jt

r::i L"+,, , dL-el§ll r-rU rlrjl ( PMHS ) e:Jl 4+l crrl; t'JS +:i -L=X tj:+il Dti ù"

el é4 t trÀr ,( c.rtiils^ 3 ) PMHS a+*S JEij Li:!À AilS: LFL i3:J,. J§l JJ LJ.-i ;i q;
.anLJl -,;,JtiÊll
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, ëty'l JÆdt

j,--ÀârJl â-ié -4 -3 'VI

ù' Jf 'éP a-'ÂJr*ll \+'+ l§ *dl o***yr 'J'i+ 'Éq r 'l-'€lU 
Jiq TBAF jÀÿ Ù)

J ut=IÀ .,1c1 c.p Jr ,.} ,-oJ-.\,J\ c,l-,, c q.I6}.il1 .+#J.!. l .-. i 
lj;j: . ol:d\

t:,,, +- .*^o C ltl' af-:Jr a-,^ot âicr'-';^-, ( &*jl ;ï5;'ffi.'

1o,)' L \o Ôh-) .,.\o;;\.ê TBAF jÀ.Jl cl^ 1r+ L},,âié Ù1 :-,6]l .1" -,+s cgl eb ri]

ai-yl 4+uJ'11. I ÇiJJEIl é TBAF tl^ J-:^ è 0'02 --ù -*yr 
j 

'a;r 
t.l^ J-:" è 1 Ë

: oJt-:]l ,-,],,..11 .,}Ê uJ&lJ lrs]l uigt^à utg q53 g-., \:§I3 . ( olre]l tJg ilJjJ\ )

. TBAF tr^ J-r .,l^ 0'04 *! ';:')r ÉJr tr J-:^ + 1 Jsl

50

('



I b-,/.r..gll f Îs -5 -3 .VI

(js.f, È JrVf â!l d PMHS : -l 1-r:Àl-;l â,-,Àl l-)h-r TF{F .x ,ÿ 20 f+-=+ LrUl+3 Eiq riJ

Cr--al--i,r-,+tlJ,-ll ejf a+f^t ê\yl eri t â*,§','''lJJ.JS'i,3 J t9r1 t-o^ 
'âr'=13 

â's:

t-::-)i t§ 6 ejlll é-,ll J-lj-lo é . .',' J) .ç.i L"^ .JJJI é .'-.l:-ljl a3Ll çQ J qkJll é

Jll-,},!l;È§PMHSasLà)âiJtErr=Lr*l.J'l§lll-lJ}-I't-.9]le..j.Lg9r."i.à;"-
: ;Yl ,J:.+ll *s A§"* er:l]l, .rr§r ;^ldl a-l!.r '''iii e &tiIt

dr--elSill J3J;'--o .L-r.r,Jtll Ê

%34 J^1 0

%68 ù20

%69 J^30

%70 J"40

. ,J'ti:11 r;r-r .+ I--,ll e' -$\:' (05) iJr+:tt

,,,'.'l,jl 4+11) ,,.trc Jrl! JP;tSTÉ{F'+iill p=üL"lSa..,l o+;J'',,ll d^'ll ù:cl^lJt:

lrJ , ,r--u:Jl c+§;3ll ,.,rE J^,3,,*ll ç:éT é-,r:tll .i-,'t+.Jt ;t-»-rll i-u,,13-''!l â'-1^: âls'i:^ll

.r:ll rl r11 : JâtË r ,,,..,t3;JI rJ JtÀ_9 l-,il+ 
-r1SÎ .JiJl glS l-lS !--rll C+-: rlj l-js Ul3

. J^30 é JSI rJU^ ,Jt ,lr'-.=lt TF{F Cr tÀUl'j3el
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: ,rJr3l ,J-rLll }) J.-J 4qUl 6aUd L»t= U^

. ,.sltll t:-,Sl .-i#IJ els +t': : (06) cJs§l

. ,-li*l l:-,dl C J+t

a:".t3lt 1.J"lJdl!J?lll
del§ll Ur#

(%)
r30 :JsLiill ;r^

,J^20 : !--rll f+-

cjr^ ê 39,96'PMHS aJ^S

cJ-r è 0,53 :TBAF â;"s

PMHS eLà! aôlrt

ôr-13 â*ir

Arli:^ r:.rL'.ir

. 
;:tÂ+ a J"!

25

a.))L

47

PMHS â-ir,' J 4+Jt

&20 : l-:ll r+-

;r" .,1^39,96 :PMHS âi"S

.i-r ê 0,53 :TBAII â'Jrs

$0

1-16

1-,16

1,,24

47

59

68

70

PI\ftIS a-àr" I iirrt
' '*,16 :sJol-üll ;r^

;20 :l-3ll Ê+-

.J-r ,,J. 0,53 :TBAF âi"S

PMHS i*s
J-r ê 1332

' cj,r^ ê^39,96

.J:^ ê 53,28

3t

68

7l

PN&{s a-àr.' I 4ijJt

' '*,16 :cJoEill ;r^

' d-r é39,96 'PVU§ a,é

.J"r è O.r, ,194P aYs

J^ 10

ù20

J.30

J^ 40

34

68

69

70
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artiôtiay gts ' erLy't J--<dt

: ,-li,.ll .Lj-.1j11 d-dilâl -4 'VI

;i Ur;i r Jjr;n él Jl ..J:-C ,r-BJl 4â+J5il 't,J^îll Lr»''3 6f++ Ü'"+lrll JtUû q! t.1i t*

. l+J 6J,ÉJl ii+^'Yl "ru'Vr 
dr éFi 4'eJ'^+' '+ ^!jJl 'rÀ ü+l"i

: ( Ù+ïyl ) crit"fl uà-rslr gr'+-I -1 -4 'VI

}(5.VI)q]s-rros.^'-.y3a\-.Saob-rl.}eHlhÀâ.91+jo.;,.ç.rll;t3llé!l
. - +-ll â-j.Ér e1.' ti crl-,1Â .JS,i ,,It â-.,1'o irl-" c.p Ë-lb $ 'f 

tll d'tr' Yi -L t;*"Vt Uà^'ll

È"

Hrc^cooH

PMIIS - TBAF t";- -OH
Hrc/ \'/THF

(TBAF- PMHS ) a'h*1.,i ggJïr q§v th-rl 'hLÀ4 :(s'VI) cjs^üll

S: Et- k+ Jr^, 113;-18:''lî 'JJ^il 4+iJr;.lll 'try'l 'i#Ii+ tj'tüll 1& q! jJl Ôl 'tÀ 'J,.+

-*eiLi elua rJi tjl ü*!;;,5vr o! r-r,.,=3 4i$-,ll âiJ"jl l+lJè-t'L-ré J-'1-1+ diitÀill 4'+11^+

d,'i)i -r ,rir'yr ,Jà^-ll J s',rsr # rlJ,^-ll dr.r dE!t^ ,È dsl \l;;o é ' ,lt.tlyl é!l

. % 63:+ :-rsl JolÂ1 rrry .,s3 (,Js!r:r+i -2 \ (t]r+Yi ) '#i dé J) e:1 s

: eiüll gr.it' I Uà+ *! W-,

. -,À"-^ é; üt^" : d-L'l'll '

.(79 tsê-6- üÈtll -Èrl ) : FI- IR 
'.+ 

i;ç'JI t-!l '

IR : (,cm'1 : zz6t'4 (L, Vo'etNH2 ) ; 2873'7- 2937'4( F' Vt-' ) ; $a5'2

(F, V*-s);1487.0(F, V.-o-, );1072'3(F' Vt-o );738'7 (f ' VNHz)
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: ( ,Jr ;r11.4,.T1 É4r ) sJ#Tl uàr.sll tt+J! -2 '4 'Yl

.,;iL, ,;c çy+ çrJt ''li'-,/-,-Yl 
";-"= 

- DL I â-'l;rll +& E-*i c'!1 dJ\':il 'JÈ^'il

(6.VI) iis^Tll . çi=SIJS uÈ's

PMHS . TBAF

THF

(TBAF- PMHS ) a!-,r.*.tlsJq*Tr ,-à.êâ. qÉy gt+-J .h!Ài :(6.VI) ds^ü'll

§Ltlr, +!l! 4.,^S A3U --lc tJ -'' lii(l , aL,ll crl -ti,Jl,lÀi+ tL! Ü*LJl J#sll e hi-,' t-os

J.}-1J (.I+.i ( TBAF - PMHS) LLJLüII ,j aJ.,:.,*]1 i, '..üYt :l:Jl ;.=r.-s rlcL.:: U1

,', -', a-.,À, 1+t^ & ** é A+l'.rJc til' -'';;Jl oraj éJJ! (COOH ) Ct-+:t'^+-é

,.,+.yf J.-Jlî ,Jr ,Jr^-.flJ U+eLaJl é S ,i-+Jl*"Sjél ÜËie '^+11 ,i rS'ti-ll el-;'-'ll

. %74:-.,-,4 J"uûll r:ry Ols-r ( r.Jri é§ 4 -l ;E;a1 --ÿt -Z)

: g:UJl é!l UÉ:l.éi ,rr-+ où U+3

. ( ,..,.rL= . à' i ) elét Lrli ,rJlil;a é: ,-l'.rU : cÉ'i'll '
.( 81 :r- -8- éâtll ;Ènl ) : FI-IR,,l;;;^Jl 3;n-ll '

IR:(cm-l):3384.8(L,Vo,etNH2);2873.7-2935.5(F,V..n);1635.5

(F, Vr-r);1488.9(F, V.-o-r, ); tl}g.g-ll}l.t(F, V.'o );735'7 (f , V*")

NHz
IHoocvAcooH

NHz

I

Ho*oH
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arteôtiap $tH 
' e+ty't J--;dt

: 6-:fjill 4--'dtÂ -5 'VI

: .j)l cj-l+ll d i'-:t i*r)l g;"f^=Vt tJ" at j^+ l Li"L>-'r) LD\À ù. k-1" ,J.-.LJl ejl.3;ll

durll â.-)À' (07) tJs+

,., .ll.b3,'--&ll
i-i+i; ?3ll

C--3LiIl '.' <JallJ..1;J-t-

Ll--et i'tÎl

,j-j-+§Jl

PtvtUS cx cj-r à^39,96 -

TBAF cl. cjg" crJ,o 0'53 -

THF il'd" 30 -
op 35-25 g;; ô.;l.,;Jl 4+-,1l -

r*,,16 ç*,gill cl"Jl -

\oi.r..Jg
vJa

(,.JsJI,U rir.i -2 )

pUUS cr" cjs d^33,66 -

TBAF cl" cj-r c,J" 0,45 -

4!.rJl !-rJ,&ll 4;31,J*il -.Jr,lJi

(Jr!;: t+t -2 )

Uà.et

dlrt:Jlr.,..Tl

PMIIS c» dg" ê 22,53 -

TBAF cl^ cjs" ê O,S

ii.LJl !-rJüll 4;31 u^il -
(..J:1 ;rs 4-l-uEr,# - t+t-Z)

,j"irâ." .. JYI

PUUS Cr r.J.r gJ^ L7,22-

TBAF cr cjs" ila0,23 -

4tul*Jl ^h-9Jüll 4,Q,J"il -

( ji^i .JiLr+l éu3)-5- rr+J-2
I .r..

i I Àl\luVJ
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: ( iF+JTl ) crii4ll uàJsll tt-+"r! -3 -4 'VI

al+l-r r-.:+-l .;1,,,1 'r\r ''i.t,,rYl .l-'= 1l;.-rl+ â'-1Àll: 4!1Jl Ôl 
'qtÀll 1-* tt'' ! f rt:'JtS

e--"l;j rr' i cÉ çrll O+;+;i - L q.lSll ,rs Jg"Sj+JSJl icr^+^ re-r Jl a-à1" I â+-rri

' (7'VI) LJS'i'll ',''* éIlj3

PMTIS. TBAF

NI-12 Nru

(TBAF- PMHS ) ;!*r-* i,,Ëüd+Ji - L q5v ghr! 'h!ii :(7'VI) tjS^ûll

,.,-., lii, [f,^ ,rs LJ-1,.i^Yl e» a+r:+-l , ,Jtliil] e3U élUÀ J s-É êlJ ccM Jl 651'3' "" "'

â-c. .^+ll;;^Jl L-iJî eliiil ,r a:i -L-X '''.r- $LiiJl U-L':^YI p> k:;lEJ eUùl elJ'"=ll

â-j,-ll -,,:+L: (82 ,-=-9- ,iÊlll JH l.r-tOli:-r§ d c+ tjvt '.'s-l^l (C:N )

NH23 OH a .3*;-o U".Lii^! A-,-1:II U-.,fS 
r-y3253'7 lJ' - ,i q'Jl-l i+-dl

L. . ù$j+L-,ll tl li é 'tr;ill 'r{J 
4-J Ul O+- 1'"^ ' ( 83 :e' -10- '3Jll }rl )

.+i (.JrJ,Jr ,.b-,--rl 3 ir':*+;i - L é!l ,J ( 4+*,rJJl aLjjl ' :'llJ"sJl'él 4Àitjll )

0Â61 : + -r+ J3r;'or

: eiUII c§ll gra3L I 
"':-" é 1-+-l

. ü-dll rl;À,- ii*a t à' ^i 4+:l;rU : el-S-'i'll o

.( 83 :r- -10- 'iÊLll ;Èil ) : FI - IR 'f 
ôj*^^ll Ê!l '

IR : (cm-r) :3674.1(m, VN.n ) ; 3253.7(L,Von ) ; 2873'7 (F, Vt-' ) ;

t63t.7(F, v*-1);1467.7 (F, v.-o.' );1029.9 - 1151.4(F, V.-o);

729.0(f,v*rr)

tll-12H:-
H\aN\r/^-r^COOFI

I

H §l-|'z -' :nN-zftv\&oFl
I
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arLLlbrl gtii , 
' ëty't J-dt

: a.r.;Ëtll cJetiill +$ -6 .VI

çl 1-,.+^à,, ùfu 4sii^ll ( TBAF - PMHS )Â,.-1,, i*i*-vr tpt^=yr 1.+-J tj'lô 4+,' Ù!

.(8.vI) Js,r'll

n* xu-'r/ \l \1
{'lortt--oztty

tt,rnu \i V
ïT.tto-t'-o-ttN

\

+

o

ncn-[-oH
I
NHz

H2+

o NH,

)-1,"
( \/n" \/'
,<*t-"rli>ÿ''y-

*.rr-[-HI \z*
//"'-dÏ'.Y 

+
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:rlaltul gts , 6,ty't J *ulL

: +nYl i§l .d *y 9 t-S r*À§l 1b-.rl êfr Ê

TINH2

\,.Nur\ \/' \i
ql_,ri*>,-,,S

às.),t),,.
TH'o'ltt

RCH_C-H
\',.

l

H.

T,,N',
Hzcr.

t0 Nur H r H

\/ \/ \/

lh-r-t'\o-t'N

+,("),t,-\,.

\ n't/ \i
ry)'-"'i">,-''N

R* Nu-

î
IJzC

+-
NaOH

NH.l"
RCH-CHu-OH

( TBAF- PMHS ) i.L-lii 4àü#$ uàt^â,Yl tb.;! &tit f,3J t-ur - :(8.VI) ds.ill
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6** ;&i*§*, ,r.,



ÿ-ldt J -ott
.*§)+ilt J""lt

c#J+Xl ûatll -V

: L-qJÀi.^"âll ôi'-{+ïl 3 *L-tü!üJl - 1'V

: gli-*Jl r

,.,1 .,,-l éllrS-s c#-Flt pt os â-1":-*ll itrjvt È+sâ+,Ull; âlcl§-r :t;Jl g§ ;rs:J

: l-rl,j-l ;..,)-cEûJl l-lly

u,1.jâi::rLlzI--LÊ)lc),,t-ÉIITTSI2lBPSATRORIAS:1-Jl-r-Ül-r+
. ?lÿ -,J.o 0,1: -+ ;r ii-'

: C---.1püJiJl o

:\-J^r:r-,l '," i-s-il ort+ rj'-ll

. C+--dr JJJ J\-'.1 
"; 

;:\-Jl e*'!l
. f lJrll J-'J C+,f,i jk+

;,À .rÂr ill

;y uJ^,;-l âriJ+Jl .itr§t ' i.,Â.i\, ' MgSOa Ul^,i-l cLJl ;" c-ù'-cl-sill t"')À ' à-'Àii\

./Ué

:l lÀltgsjl-JJJll '

: (CCM ) o+, âiJ'll l+l;e-*t":;É [^r^'i''l 
',c"'Ë]l -»*.4'+[^J

' (Gel de silice) 'J*ùPJI ùÂ dr elu'- : '' iLill JJ'-Lll

.(i ,1 :i ) .J..,,Bdl:;\''ftlr ' d!i)l ou;-i tr ey: :J,r-si'oll JJ--Lll

. ,r+*,s-l+ és 6!,-.-l r-dl ir;'.,i tt\ -:" 'l Ôilll Jklà:*'Y : ;-++là:ll

: (Rotavapeur ) ;r3l-Jl J'i+Jl '

: 1;r-Jl 1-o ;l3r J+^ Lil^':-l â-I^':"*lt dlL +Jl^ll ) ++ J ri e'-
RvoS-STJANKE' & KUNKE'L IKA- labortechik
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: OéDlÂi.,4ïl o

c.rür-l:]s ds.+.^lî â1.-l:r+ JiiL_ JL:..'-,.,-v, â.,:!i: ul^,.i',l a.-:,Jl 6:LJI ,*J,-À Àj .l^

. â--àESll ,.'"'- ;13!,Yl di^'À l-'^ii iLJ-:"^ll dis'i:'JttÀilNaCl : I J3IJI U'i t"S

: ( IR )rf-;r-..slt 
o'' ri Â-t..j,Il {+!L" '

&,:; â.-h+ Âi-,r&lt e.9lJl_r 6JJI llisJ eEll 4;:1++6-;p-cl r.JJlJl : i+ii é JJI-:ll ou t:.ror

y ùÊLll âiJJt Li^S.:-îr 4IlJlll :l:,.11 i-.,;L (NaCl ) ejir:''-tf +-ré 
'r 

4J: J\^":-U l.4i1-'

:jk+;,^;qtYl.Jt.tr'-=léJ:-'l':Jlrl3*llâ-;lLjKBr

. ( '-.- ) 4000 -500 ;p L Testscam Shimadzu FT- IR 8000 Series
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, v,,Â1dt J -ott

: Â.-q'Él*lll ll3i-tJl - 2'Y

: éj+s-ô ù^ q*t' LL-'i oL:i Jrr-lf ';:iL*1l 3 "!Jt 
l* é âl^'i*ll ll3Jl tli

. i+-:..,dl 3pl3 rrHl âS i+llJl e\r."'$l -

J

"/
r'.r

:

i

I

(TBAF) +lt-S rr+:^l J+-t* 1ÿ : Â'r^-Jl

-).1 L261'64 :âg;çll âlisll

,,,o d,l:+* ;)t TBAF : -J ai'jJl â!Sl1

Jnlt 315,52vt ll_

( 
'360 -58 ) : ;\a--;Yl d+-rr

c2H5o2N i

§l 9:,^^ -rr1^i ) .H-+IJI : âi o'"'''\\ I

1.1607 : â--àLrSll

oÂ99 : ËJLjll â-.,,"i l

" 

?250: ;ta3-':)l â*:t,

J.*1275.01 : q1-Fl j§lr

I

c1H7O4N

,\ :',;üYI 
"U-"= 

:â-r-"-Jl
,J\ ti,,i"'ll Uà^s ,+i )

oÂ98 : ârljll i+ 
I

,300 <: Jki-'r)l o+;r 
I

J-*12133.10 : air:Jl âl§ll

âl^,iJl rl3Jl .ri :(08) Js+Jt

i

i
I

\
I
I
!

,-* N
i

.t'e

+.::dt e,IJl: rJJl 4+ls ç+rdl -J t*rsJl e\+^Sl -

I no.- nl *s H

I tr ," I t"'., 
,"'' 

| 
' ,,' 

tt- 

l;,li"' 
'

(PMHS ) ..lL-S;l+--1,,+S J,L"tt r-:'L-: :', ''''\l

1.006 : â-àl-iSll

J-rlL 223 :;i'-il i'i'.iÂ1l âlsll
" 

? 121 : ÜL-i;Jl â-s':r
% 98 : i3t'srJl il;

c3H7O2l\

-*^\ -2 ) cr+:'Yt :i-' ""ull
1.432 : â-èüSJl

oÂ99: ';_,',jJl â i,,i
" 

&9 ' ; i'^tll Â+-lr

J -rl Z 8e. oe_j==iJr jlsl

CaHr+OzN+

'i-+i+i)l :i'l .'i\l

Jà^.. grit+-S- r+i-l )
oÂ99 :;rLj:11 4+ . 'i

'J?3 : ;+;Yl à-:';r

J-rlLl7 4.20 : a++;Jl âl§ll
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, u,ÂUL J -i+1t

.ç§{)+:ilt Jo"lt

: Â-.lji.,*.Jl dlL+ii-qll - 3'V

r#l-l,,rJliJ!atU=:ttoq^'Slt>*ei^1('r\"1i\'^'"'J^JlllÀ;tauL'-'-'lé\dr\+r^ll
: 

o:. Yl ,J,rtJl é k';'' . Jâ+ ê^ al--* a§JJ â'-''='' â:-r,dl

. âtdJl di\+il! ur'.,L"À : (09) cb§

rJCt Âlstt

( ,Je"/e )

''' Ji--oll

t

It_
JLF4NI 4+;r

( r)

ôqliJl [+-rl

("e )

o3l§Jl i5,j

(%)

i.-âtjslt

12.11

S-,rr4lJ!
,jr;9j108- 66

99 0.889

84.93

' t-tS ,-it'üJ.J V

ü'- 1l
39.8

98 1.33 96.',|-

32.04 dÿ ti#l98-

116.3-

99 0.79
64.6

34.6 14.12

.-t";t 
,.jüVtrY

'él99 0.71

86.18 oL--,45"g1169
0.66 95'95

88.11

aL--jrt'*l

d,---fÿt84- 77

56.2

99

99

0.902

0.79 94.3- s8.08 ü}---iiÂlTl
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, !,"Ât\lt J -llt

: ÂJ.orir*oll ÔL-+ii'-.ll LÈ-t+ i-i3ll - 4 'Y

. LàÀ:-,*ll rl3,.ll L-4{Js'É t+Jt : (10) dS+

A--+l3lll A--!JL

JJL-+ÀIJil

ôl»#

+*^s e ,,;r:Jl dr elJ r4J ':;'a:-, THF ;r i*"S Ëé ÜÀ"^ ..=f 1-

r-lj^ sy :-ç^ ç)1-".":-l 6 er$Jl ..+ e+:Jl ÜÉ'':+ c-l*-l tl:#:-lC\ 'l^

,J--J L:Lc »tn iJ^,r rJ"'é' e-#stl +-':ls i--l$i qi^ r+ !:l'u-'r

*jl-Y THFÈ

**lS s-jl-ii
+-:-rK ;'i S-»-, É.+'l,Sr uà-": 1- 'l''i/l +-':ls ;L, 'Jà+ ê ô

JtLll ,J! É r 3;çr;»all 'i '"(;-lr$ J,'^ Jl'i-tr aL;-"'ê; Ù'+l

J.,-=X ':; ',r -yti: ài.L4 rJt é ' ,":»-üdl iU-*j JL'l-L ' iôtj I'r:'-r

. ;L^)Jl ü\i'*ll +-:rls éti .,l'
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: rl^rll ÉlJ.Li - 5.V

:L.rjll

â.r .l ôÀ,:J ar-i-uyf ;*U-Yf u,^ till^''l à-lrl^)l ÉrY J-llll -'-à':l \Âtjrx3Çl é1 LLIII il-i.rJUl

iJ+JJ+:ll t_',,sl -L,^à ol-üi LaL:$- êr i-l *sr it.,.j:ull gà+ J â--àt'), [80 ' 67 ' 6];iô

:oi)K oa c}^Jl l* "f 
a'rü^ll il"'ulr 4À+l1r 'JLll

ell - L \:.r , -*+tr:---^ C),-=-J r "'2o l;-4,o; r-lj- 'ii"ll .,l)i €J;J éJ-sr (#

, à i.. ., 
é TBAF J,^ i--!Iâ i*S:,.,,LS;1-Il THF ü^ d^ 30 6." ( .s+^Yl J''Jl d" t1 )

t ,"r, ', Jl +.:,t1 e;l .^ Ull É:l> 4+Jr d PMHS .l ( it-ilts-3 );;J"sl;J'sdr_cl-rilt qs** CJr ,

( ç::>- j.*S,ll rl:ô;)J lr;p siS^ ËilJÀll JÉtl Jetôll )

-,-+i+1, 1§ â--l^s iiJ alt +J,], eJ rr-r rô rtl! 3," ( 3 N, J^50 ) NaOH q:' éui + É

'( THF) .',- ar^ll

-.-L--)>i 
a-i-jl 'L* r,+ , NaCl : -+ CJ, Jr= ll -J.Lll ,ül ;. LJ^s Ui;i clh r-J

.( 4 X ,J*z+O) c-rüi^-ué .,i$ â-t-1;', u'')À:-'Yl

jL^:,j,L-il JÉ3lJ;,ri-::ll s+ MgSO4 Jl-,il-., cLJl ;^ '"'Àiî i-r-os'oll â-'J^à'll dJllutll

.{ ;.p g,1" ej J+j ) f,j,a r ir. ^i 1.,,;;;rx,i 4xt- 4*j ;:lls .--.,*.1,."J1 .,+Yl JJsr .}

: ela)Lo

:,rJUIl ,.J ''-11 Ur":cl TBAF â''^S +r--''l - 1

TBÀF ..1- J_r ,ri. 0.04 a--J]+ *4"vt ,-;"--:ll ct- J-r *-t^ t ,l-<t

'J i -...",1L drl+^Sll âjeLà^r ti^! ,J- ++t+;)r3 '.5\ JirüVt ';;'-- 3t+-r)- - 7

PMHS _ TBAF
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'fÿ{)$lt Jorlt ..A"tiJL J -olt

: i!ÂrJl ÉlJiLi - 5.V

:t+l
Ë.r cf ,''À. , a-r--:*yf ;"1"-Yl rJr" l-DÀil ir:->t üY,-Sll 'r,àJ 1ÂUù3el é1 Lt Jl Q;JJI

ÀJ+:+ll !-,-dl \^i" el;i Lrl-ru.: él à-+J&il cJ1.li'À'i\l ,;r-+ !t i--..riL ^)r, [80 , 67 , 6];;Liu

:,r-.,YK o.a J^"ll l* ,l â.n^ll il,.-Lll 4ÀJÀllJ .,lLll

ell - L lii, .-.,+ti-i-'^ é.1 l-.-o3 t i1a Jj-++ J-lj--,j-j,ll .,-i): "9JJJ é::J #
L à .,.' i é TBAF jI" 4-l,J! ++^S:,.,ii^S;l-)Jl THF ù^ J.30 e ( o-,;^Vt Jà^-ll .J^ 1l )

Jt--§Uûll ,ra-,-- ;i .JJ +:;ll e Jl *. iill â:l-» 4+Ji (y' PMHS .r" ( iUltS^3 ) ;;J"s ;;J,s

( çSsy ç."S,ll rlri;)-l ri ' ti( c ôJlJr=il ,;tj Jel-dll )

L+:i{ 6§ â-J.s 4+ â.iit +:; eJ r*r rôÈ!3}* ( 3 NI, J^50 ) I\aOH ' t" i dlll r+ é

. ( THF) ,. , 
,,3.11

L+-*i e+tt â-,I"o :+,NaCl : re-+..i, JrJl JÀi^1l ctJl ;^â--,X ui;i elj: r-----.,

.( 4 X ÿ10) .-,1ir-,-,:ls lsjllr a}"-lÿ u'-)'.:':*'Yl

Ji^-=l ,J!-^ll J+-,üll, âi,-111 + MgSO4 d\-ril-, otJt ;","'ÀÀî âg35al1 â +-.^àrll ôËtll

.( elêf ii& ej d+j ) L!.a, ir, i â-lr;;-rXri {fL- 1;çjârl^S,,,'ulj^ll G+Yl .JJJII ,,Jt

: Âlà$l-o

:.rl\ill ,.,1 ,,-ll Ur.3el TBAF â-,1 +r-.,1 - 1

TBAF ct* J-r .rJ^ 0.04 a.--"-[ ,;jyt Là*=ll ..,* .J,r^ é i cl.st

'-l L-,."rll-r arç^Sll a-ieLà^., l-:",i i.-rq*+;!rr ''\ ,'irt-r-yt ,r;-.. 1U+-r) - 2

PMHS _ TBAF
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: Â-qtJt Â-aYilt

is:+-,sl â+til 1§:l # rr,Â^ilr J"àÀl ç.ÿ ' ili*'Yl a-,3é.erll g!,,ll rr tilLl

âjct§]l i-,rs,É1l â!-l:* ôtr 4lll1r .al+-ôJYl , à.-;.$9§l .1a1-^=Vl , drlJÈ-Yl css

Lril âÀ-,1:» â +rr^Yl -o g+L=Yt 1+-r) .,s J-"]^llr lrÀ uLc u;i , (TBAF - PMHS)

. éJ*gl +U.' ll ar^À)1 :r1: â-,-,-,^Yl -B ÔY 
"--Sl1 J) a+L'Jt 4+"b-,)t âL=lt

i-+I-,-S,él {-+EIJX Jl-r ê+;* ilt-sÂ TBAF Ë\ 'lu!ôr P\'IHS ;i t-i--;3i r iil

î\ ^ t-rLc. qJ é -ril, , L;*-a,Jl c!^,6.!1 J+* # ,i+J"lX ùE É ol-»! a-'üYl 
"r.u=Vf 

,r-t

I i+-++,Yl -,'\r,ilL-Yl ru-"- -,:-+Y)' -;,-r-,rhll ] o+yt - g -;Lc=yl ;* acy1^ tl;:)
: + -rrq (#J+i A) é% 74 - % 61 -*1.^ Crl'» rjr.l.n'r i iir/l ÔYéll J! k!r'l:

'J;lj 1*L.,,.^ é êl éiYl 4*#J+!i !:;Jl Jl 4r\Él , âi-Ëi i:l> {=r.1 ,-,ri l-t 16

'.'--j--ll Jtü. cl§:4-jÀ\;l L-+Ê; ( PMHS) c.!l a-,é .r: :-li^l^llr Ji-Jl JL-.li,.

. Jrl§ll ,rf J^,1-, ll (THF) ."*!Jr ..- ,itiYt ,r-à3 r a-ra..r,$l J.tÉll L+iiSJ (TBAF)

C ltrJ Ll + ê#^-l e+., fr+ TBAF / PMHS ,"l--L:Jt it+ e=>;:-Yl Ù-S4 »:Yl .f:

. iiyf -ü rÈt^.Yl g* E)àr i++Yl -B d.,)J.Sll +;-:l â-rrLc *-ç-,1 'l''l -''l

,JLlt â-,Hr +lt t:-dl Li.à ,é .+k.*)l + J q.l â-É-ilI PMHS -r^ â-lilill a-.,éll l:h"r
g

u,^ tilLil t J+'Yl -0 tyr-.s:l -\J*àJ,"'-i\l L*,lJ Yt----.- dli 1-." "li r:r'» c tJ:--lx

. Â-itli:ll â'r.-ls!l ..q1 L+i^Yl -u .pL"=Yl
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