
la

Al*? l t4 " ti,l< s

(,
I

R-:c-X
I

l {

P/1'r ' t ' r* /q, /

(  l " l
l o

c!{rt JU\ 4tE

a-.,\*- 4t' H"
luTA <

Bl r  \ r ' -* , "J<

e*\ r c\t*.1,'J r

F I  Pl .n^/rulr

I ) f-JrJ<

,v*c\.*p[., ' l iq- At:rcl^ *] iq

_-L,9;t: " UUO

s,,tb>f , ' In\ l*v\

R-X
R r qt\cv/

X '. \q[rq'n I tl r csYl fl, -1

gu4ln-S

Lat aj:'

{n+t*}r^,,r

3:"/t/t i4Y'Wrd'

[)y^t,o -,,roqg,

;--+ l/-.;

i*t-t;f-

i u l ^ luno _ro\n..\ i ( de.rc\ t *ra s, . J .

O.,a /

A
{

/; rs --___> A + :B

A+;B-4A:B

cr4;n--->c:A+:B
4- w-'._lDyt 2

elors i (;"n[i.n

.  i -  . r  t  ^

<t'<4 izz? i*r, <"5-.rS,,A {_,ys\;,1r 3)p 3

R- c-x
I
tl

l l

f lor t4<n t lqt* f t

R
I

R * i- (
R

Cog ptwlca'n Aorrrt<-!

1'^"*4rt ,*L4-;tt

t.er Iiu/q
/

,  - \ ,
\ . t )

it* 69l'*r,o
-  t l ,

Al:- ;_& jJLp \ r"^^,*.lt

3.r.nJq;y

( 'L')

siug!44"o

;*j"Jt ap -4W'C' ( )*Y'(;;; --Lr;'



'L
/- ; -P\ 4.4t#,,r

(i,
\

Bt ' i  \ l ' * ' * r cc

cL 1 e\\*''.o

f : f l*'..^'v'c

1: f .oJo

rl
I

c) ls*C,t l -<l '11

-?

i > * f /*f Vl *'\"1'u^,"J1 a

t" -\^*\.s^1^co (t /*[P&tv\t

(.1i1

I
eU: "Qht-- (,V - (ful - <[A j

I
c\

J: W./t:-J"t*, (, ;; ( e

eil3
I@{3 -tU-0t/.-r l

is*b 
"\ 

^/ *fu.\.*+,[ t
t-cL\.'"r.o *?**".{hn4 p /*raor,n1

Qrll Qrl

r i
C-rvt3 -0vr1- { - Wr,r.- *t -CVl3

I

{rf

+^\ /** ca ̂<,te - Jt*"J t^rJ f,**,*

-::!Jr q'9,

3 - "\.\.,r* * z- ̂ Jhdl f-jF ̂ ,
({l
t

(d: -QAt- - e- (M3
I

T
6*[.-p-'zlul ;*JiJ1

z- I "Jo - z- *J\,1 b*,4u^.

p h^r 5 I c*l p /* g "-nlr' *\

/  !  l ,  ,  -  |

lS"r.7 r c ))' t U/ rl *r ^ t
- t *

4 )//{9t a.23 U :,*}, !.**, \ul <rJt {.-- ,-\bV)

UP( ?* sLh ( 2'il74 JiL ;3q -':-Lt g'yjo,dr2r.) -r
, \-:o 4* 2r )*Lsr;1, --,VJX, p e?i iJi , ."-,'r: P*)ry?r--+bt

--::**'

C\r.\"',I* (.1*, ./ e-lt t-'rr' / L*nn?.r.r

( <uc\3) R -* - rl,

=>'#' o$;,t}z: kl 9Y'-lV:{

' - 'LY JUU r*r.r i  ++,j)G..Jt,3,

( e * *,rr,. @'l1 V\ 
"**t )

(fqol\ o'r'*-'1 )

\^P
I.r'



. :)riJ, .^ ,;r)r ! \;;\, &ri V*q /{_J Jf!)/,€,tdw a.Vf _q
e\';; ,\r+ut u{ jQ.i; VD A3-j: , V V*

*,1h1 L^"[ l*-\
Nttt;-Qry/d;

l . -

F-X

cr,tf (lvre-qrttRy.

t6

2^

2

l 1
-  C :  < * '

FfrP"- q,L i *4 4

f-n*^ ,"lc' l^.,f s

R-errA . l ' t  x "r  l t l

G x '  vefC..\43 OV{,r- U{rrr ca\A _ 5

or '  PUB( '  $t !u?
t^*l

@l-*' 
ors4' 

Glt-*t
aeu [  B t '

e.\A5 Llrrr_(rg.r6vt .P* 
t" 

= c,r,t5wz^ [

fr*\-2--*n {,tn'r -1 g*"/, { *rvl 
\;",n' 

o.*b"a !
U

p-\A ,,/t - f i^-x + wx
\tt1 r | 

{\1

I  c t , ,LJ |  - ,
c-rl5 - 

i- "*f 
_____-;J UAr - < ̂  <rAr-- \)

cu3 .t  l t lU'  {^.

t'rl, rt4kV

trgVttt:F'*, ( cr > cur- flf

1^ rt*JJtf,r*n _l Lo{,,J-"5 | - *-Mc.^(.$\Ary-
l t ( t t

-c_ q_ b*frb*C9"_,6., , ,
I '

tAx
q\--in^^- (r^:

<\

ty, C-\AS- (u-q -*9 =



2 ,' + - AJJ,"f ,'-", -4 h *(-p*.^.: + * ..{,k.^ *j o*-J *th^-"_l
I

-c- -
I
X

zXz
z C-=- <-- ---------->

I
( - +

1
X

x
I
(_ -
\
X

X
I

e-
I

X

t  ̂  l/*\rJ*- **^e*

f l -x+ T@ o.-*- l '"n*a 
R-I+xc>

€ R**.! I oe!Ae . NJ,.r.t\.-pLr\f < Jl,oL*4it **r|t ' lrt"4 l" ' l

$**' 1WY'ty.*t' Y jt'-:-lJ|} 3'uV'

€)

cMu r $f + lo( ----5

:* -\'\Cl t;\_ri+'., ' \e{)

e'--\ @

UO + qUSt-( i f

::-.-/rt; F J:r'-)ll tb J./b\:; 9il: ,

*vrd tf"*\P
\

Rrtr/ + tZ -->R:Z

t"[ylv"l. ^r*.\^""$r\r
\S-t---yt,4-rtJ\

ailg ', (, \A + :Bf

),t (.A) tt7 W* ")t"JkJ 
t:P 6

(-jFC; \,"4.v"!\lr ;tJ
Q2

--b U4 cr - (il3 + Br

-Y#d 6P4w
, tS ./t,9, Gtr-J,

+ ,ff, 
' '4'fu *t'ki,

\-t+rrl"t) w2(L Ag.

t'*^{.
;& c.,sv 

"y 
{,tult j1! u t ,'i ;r:tig j4n",,,



t

"erync?roNs 
oF. ALKyL frAr,rDq5

!. Nucieophltic 
"u*iirt tb"..

R:X  +  ;Z

R IX  +  ;OH-
+ H2o

+ ;OR,-

+ -:c=cR'
6 -  o +
+ R,_M

*  : I -

+  :CN-

* R,coo; -

+ :NH.r

--+ R:Z +
*) R:OFI +
- R:IOF!
----+ R:OR,

?  R : I
*--' R:CN
.*-+ R,COO:R
*+ &:Nil:

Aicohol

Alcohol

.Ether (Williamson
,synthesiq &c. t?..')

Al&yne (Sec. B.t2)

A$g1tp;nri"a

Atkyt iodide
Nirrjre (Sep, fg.g)
€rler

+ :P(C6Ff5)j

+ rsH-
+ rSR,
+. ArH I

[cH(c00(,rH.]:i

xcifrcoattcooc?H5J

R : N R  R "

{Rf P(C6Hr}jJ 'X-

R:$H

R:SR,

ArR

- -+ R: ('f{((r0oC:}lr):

*iffi:r,l.llT'
49n@amine(scc. 12.tJ)
Tcriiary aminc

r..sec.22.t3)

I,hcsphonium salt(,}ec. 2l.lo)

]liiol (mercannn;

?lr:oether (sulfide)
A ilrylbenzetrc (Frrcdel-

;il'liT;"''"'
(Malonic ester

2. Ilebydrafrerose$rrion! etiidtrlliol. 
ll***,,n 

Socs. 5.r2_j.t4 and I4.t8_14.23.-f-f- -ss -cJ-
rl )k

3. Preparstion of€rlgnrrd reagelrt Dscusscd in Secs. i.16 and lj.tz.

; : 
nx + Mg 

,*-9si$s-* *,u{gx
4, Reducilor. Discucscd in Scc. 3.ti.

; ,syjrthesis, Sk. t6.2).*" ('H,cofHcoocrHi 
(Aceroaceric esrerR ,synrhesis, S6c.26.3)

..*, RX * M 1 g+ ___+ RH + M+ + X_
(crUrcct -j&r {cgr)rcMgCl p,o, 

(ctlrrc,)

[^D<r, Ne,cHrogr a}t.\./ 'Br -.k''"Jr,
7.?-Dibromonorciarane 

Norcarane

R-x r 7n + Ll '-----------e- R- il . zyt +- F



t iS-t 611 2,{/t
IC a S N 2 {.*rr[rt* y1 t, lttt\<-,)V*rn rrS.nr.' **J l<rvrJ i q \

3 7  ( " c s  d  ^ c t Z

f<-.rvr"r?^--l) -;.i\rr _jj )4a

(u)
\ l

)  ( ! f f  -  c -Rr
/ l

ctl:

a . e > . a  Y

\ )A /  4  c j "b  4

J6' -^r'* co Jw (o;, -:.- 4W, M ,r?, i llgo, A' -+r),€q, 
,/;: ti

J-'r!,;,:lt
( lA)

{u4t .-,+r, VV

/^l<- I

(

u
I

L4 - c -f\f
t

fJ

il
\ {

/ 1

t l

\ l

/ r
' l t



7o

l  - .  f 1  . .{"-&"{:}Li^tj
l t l

d^r/t"il

t) c{3

( inrr.rll'-nrJ

"-".J
(\,13

,-+ e-il3 - 
i--"*r 

r-

oV

-ff- 
Sr., 1 r"*"rf f - rr r nn*J,.on,r\ nn^ k ln" r j  f  (s

cilt j

I
e-M3*c -s \ i t . \

\ -
()f

C>
Br

\.=./

+ eeV

|  .  /"t4< = K[RBrl
ctt/<r it,rr .}r,y, ;_iSt \_ ,_F k 4, * S,v I .yL;---/>) ls! UD'LV,Q, o<-)+J-s Jrt;;J,v.t,,9 __::;>
crA3 ( {$t&l r ; : .JW  .11 ,, _ - 

^$"-V4 ;)r' Sl l LJ,U-i 
- <Y, *---> c^^r * Il*, + Rre) _, "l*'-rt{ 6J

z) du3 - g:-.*, '* 
\A.,e-+. *. -I.,n, f*J

)
ot4

\' =:+b, +rr,.-!\,/ ;_-tr,t s^r I JpuS *\r4l\-t lv \ *"t,ru(\<, 
6[r\l ( ,^n;*.tJq*\*r-

JftSt( <,r03 eU , V.o 
z ,

.1 :4 €*5ey\ /t..,' }=rfH:#:;;<-t J{G 6;'}'=^+ff a'-i, .i+o', HAfu,r | -
: ,  r , r .  ,4U' ;w t- '

3- > z. >r" > *, J'uJ'3-* 
t :--+t), h i q

,)'\;Jr ),4*, )t"-\; ; 
- ju' --J" Uf,, Z-i------4w( uaf.5r; yf, rr- c-f: Z?u :-v Sarr .pbf

ett ( (u2' 6' *i ' '  " ' L

.1  u  - , , . )  
l -  " / / / ' )  : \ / )Q1gl / t

t) *, -.c - X t ilrc, 
Qv;

; //\ 
- ^ 

: 
*tu -----> cu", J'9g r XcD

,'::: Heo --\ t U /
ot ( CJ vit\

\4 --;94
" l t  x-

ertat
1 / . \?

Vo-i- , lo tr 'FF:.rra
/1  " '  A  7

J'ef cM3 cr4:

1,/}1cj.r^Nr(.rr.f ,sr 2 A:a
fd:^l



9

v*1"',
-:);, ( l^<.^^rf"t*4;

( e*r'\,cn\\"'rS) jxvz\,Vgli:t 9 ?_;i"_ M

A ^  |  r -  a

7l as\t i4; )g Sru 1 r r.-
<--!^ \- a

7;1th 7ti':t )Yt, ,W), ( )r" -_, *,$ttf;t LA_itj,_,t Jb
" ::Pr+ a; d4 {1, r y'tw2 17j,, pr+, k; })jg

a --*J e,
I

=*I'6W G l fe;t<'.s.r<i.Jr,6^

*Y. Jrsp<re.5 &Vo
Z,,i,i, 4)^ g/qLr trag oJl.r,n

Et/ 
",!bA 6"foo.Q

c <-Jo
L

dt"(qG r r*,,tt^Jv**1 <-\.Jro,,r,
J-J" '9  ̂ ' ^  ,  I', 
.; ^ iq| -^* I [i *j &*tt *

1\/r"'nY'N 
J-vl,o.|., l\,,?.* .J lu a

br' y'o" , aN , ol,t t tt$z



- ! \

1" \i{ -t r1\9y1t9t i A -<,!;t W -}r\)t o( c<+1.J, €d,,f v _-, _

g*l".r 4f..,| .__,JJtrLs V
-2-r'k-,;-5',, i,rj 

1l/ 
t)-;J;u,J.gr(_ts(j, 

'ib: g(V,_rr), L,l,
:;q 

-_-! 4P/ ', ̂ GJ'L!a31 6, e.,y,!- oaf\n1,,,
u  1  D  r \  

o  \ q Y ' u - * r v 1 e \  3 1 , t

r rqR
^ -:@ R+c6 *-*{* J

il 
- 

vt 
^-,i- u*rt €]

**,llr\ gt,i-..a^ry Scr*r^Jav1 +.nt, I w^lge,.,[r',^ c^]t.,r.. .*[t../ 
";t "?

z'> zo) \' tr"f, {-Jft --olrfy4tgt 3.r-t *<rL+
6' rwsfe- nt*Mt tt- o*\'c-.-[+-n, vi4*of -* i[ is {.^-.,{
,-;-^t*^ U_{| : $ lJU_;5*n,,."L j/tTr3S y1 ,/ ,M ,

c *->{- G* le 
/ r '"e-o)L -

r l
-tC-,5I1 :-\_3rx-,e or;rr l+'*, ig-,G

-4t a,Jr--rl- "-frl' elk i;i:

R o * {(d*2n *" 
"t 4 c,,.r\ " c.+f I or{ -rU

{ '  t^ '  
\ ; tJ , lg : ' ,6 t - . r  .  /  

: ) f i l fy4t fu{ ;d>1r l
.Jt/';;J' ! b*Vyttfi=z' :-6 ,,'='' t rrr', u-'ti: : ;;:,, 7;;"Y:' : ̂  ̂f* {
3" >z' : l" 1:V-l- j {,lrylsrt r.z,:ffi":

=5iU,, J' dt/, J{,Cyl(t,=l-.-f; 
; =r;: _, _'-jJ\irr 

: {r\I, ^, -. _., .i-

-*-p t^lr -:' Jt, \ ^, -n -. _, i
t .--_Jr ( *).)9' ;f-r Mrop;,; JV;;t 4s:JA _vt -k.

,.\ ,rtft 24,,'SJr utr .:pj'.i!r,!l Vt2 ie;t;;a,U {), -.r[,lr , 
t't

@
ClA,f c,tl, (Mt _______+r

/ " .^rf tt"^

A)
cA: evl - e$l

z"  e^[ r ' rn

t  I A
" ----J1/ P-t



,y clr3
l<-6

c,,$3 - :^-q^{z
/ t  !1
la-l/

|  "  
"o^d; .  

^

c_n1
I t-Q

Z' .cu[] o u",

c_t\[)

I *^8J
otAs 

7 F\.*o

t "  o^ l l .^n

C:IdI

I
CMg - c-

I
cr,3

3 * 
"*41*.,

crrl

cr*3 _

qJ{S

(.tJ\'3

I
q- - \Arr)

@r

(Jr)

I-e-
o
3'

JK;,

tur -6; 
;. 

-v.r\3 _____* e,uo _ j _ cM *sl.rtf
U)-/ @ h

3'*J l"nt

Qx'1

I

A- 
qilta-vA:

TJ
's

3 
o 

",^/f 
it a

qM -<Mf -4 C_$r
@

e^A - v{f
'f

<ltt3

a
l \ r1 l-c-S- -----a f 

^c--c'- 
l--"; rt1 L- \.

ti $-,/ "R,' J

r-  |  I  lG
/ -c - c - I --s
L "'' t"'"' 

J

, -+,V- -,f'u"*,\ &raw
t-s-
v1

i)t/t )G*/'gt ;,{* ,( &',,rtg}' 4 4,6t:-*) I, (
^ i,1,;; p, eSx)'Z?Lrl ;_--f4

t/ ,qtq{..r[rt"\ ,L'

r I  6$  
O l3 -C-U/ l : ' - \A  ,'_;- I (Y z- 

'L;-tS
( i l "  -c-C ' \Aa -J ,

11 
V i -..- *^.,n,.y',,1rr,n uUt ijls i'-big a [_-*.- cA3

t" iA (o i,,1at5"'

Ja; Juy: 6*, J.^Is., _

-i- i - trJo,*J.*\^'g\
O 1j ( ' ,"-su,.\\)

- I - { 
- *t,t.*/\ -\^,^$4

@f\



r1
/7

il 'n,\5f'rh{'.,r

i *: ',.tg./.rAl'u
' _ - - _ _ ) .

{-n1
I

c$3 - S^c^^a-to
@

3'

Ar
cl3 * q_Rldt-\.Ar3

cll|?

c& - [-fi"
i)

1"  ̂ 1,f"*
)
u$

2-

<-ilr ,'.rlq/qh$. ^
$

qJ^f

r@
<'[|3 - q- (u{

/t 
'r, 

t
gll-

cl\
(
( -

@

3-

ArD
I
q*  eM
1 l
cm3 tA

f 6

2'

\,1
I

- -e- \ l
I
\A

I

i rrq "nty"ilt'* *
+'

uA3 - tu - (M1
l -
eilr

a
-$i l1cvA3

f ;

L ^

h-

,l

sA'/

Sv,'^r,{ o{I<-r. kl,rrd,,q-,

c-*"g\J< elrq"l<" ol^g,'nl._^\ in,/<ltrr,,1

Spt

f;gl--r".t-w kd^Jcs

fq<-<^rr!Jrri*1

f<,q.riAcr 
W.*+

I L<, Vrl,r..[ 1.,,,' l-.
) 

te-1$<^ct

3"

S'2
,uuc\<.y'\rqt\rtr R
*N\*{I(

:='53t
^iqk1"kp

:f;ror,

-+ti

Sn, 1

91<r,\rsilr

I z -R-^*]*---\ 
3 -R +r lw

86)
f R ^wl
( - ) l t r t t

z-p

,"b5*^c* -4 n"*vt'rttrn1^^, 
"-t

$ h< f.* 
"1,',1,'[y S e 1rl*-r4 

"*/
ct43w->t->Lo >3"

3-

l *^

r\o *
B,- w



\7z *-}rkr ;-';_S+ p;y_2gy:_tdd pl AL"* ^
:_-u;*X, 6tP)' tt" -VAv sN! )( Sru2 u*-_A 

/

1;J =aJ,t, #-rlr"+' r j j
n lA n^.Wi S

-'-U XSurt

*( 
"rf*6\ U"Ail-.+

(4' "{;+u.


