8% ""fﬁ et o B ORE
D) g ete s £ it

addition | |

N /
t=C + A—B——>A—C—C—B
/ B

I il Pt \% ;
= C—
| i .
/ \
H—H H H

Catalytic hydrogenation is a syn addition.

3
Iy

e
4%1

F A A4 X R B 2T A (electrophiles)ghte 2 F !



> H (|3 X
H—O0SO.H |
—> H C—OSO;H
Y Vil
C=C ——
4 N\
Alkene H—OH 5
HA (cat.) =0
XK
> X C—X

Alkyl halide
(Sections 8.2, 8.3,
and 10.9)

Alkyl hydrogen

sulfate
(Section 8.4)

Alcohol
(Section 8.5)

Dihaloalkane
(Sections 8.12, 8.13)



i K AR 0 FUTH - Bridirdsk ¥ A BRTGOE F BRI ¥ Rk
# (exothermic).

Fid WRICADTF 0 b KT T RPEM 0 A L IRTEM

(electrophiles) sk 3% ©

/Hl;,““

-

.|\\\\\\\\

T~

The electron pair of the &t bond is
dlstrlhuted thrnughout both lobes
' r orbital.

!

Alkene Carbocation



Carbocation

H

Addition to
either face of
the carbocation
. Z) /\ /
X + L=cC

A 4

N

Electrophile = Nucleophile

C C

Electrophile

I f_\

14 >

Nucleophile




BRg - bty ¥ - BE#ELewis acid, ¥8- B#F
# & Lewis base?



2)8 dit & ¢4 2 F B (Addition of hydrogen halides)

a) * &%t HI >HBr>HC1 >HF
b) F B4l HiC CHs

<
H
25+ ]

Electrophile

C++'

Nucleophile

_‘f

Electrophlle Nucleophile

. H3C CHj
~ H H
H Br
H
/ 5
> C—C™ +:X
\
1T
T



Transition state 1

6_
).{ Transition state 2

| Carbocation
Intermediate H

-~

\

\c—é
/5+"-




c) F BeuEE I (regioselectivity) : Markovnikov3 i

(‘\ Br
H H H H H
L _ \@ / _
H C/ |\
HaC k’ . H H o HaC

H* "
H H
>_/ HBr . Br
H3C \H H H H ( H H
>:< —_— \ ®/ »
He” </ H HsC/‘ \H H3C
H* H H

Br



CH,=CHCH, + HBr — CH,CHCH, (little BrCH,CH,CH,)

Br
2-Bromopropane 1-Bromopropane

Markovnikov’ rule: #HX&z3%4 2 $HfLE5ehs B9 IHR e 34 RIRS

SRR+ b oo

Carbonatom ~~  *CH,—CHCH, — C|H2—C|HCH3
A A

with the : :
greater H Br
number of : ' Markovnikov addition

hydrogen atoms H Br product



Markovnikov' rules 2 f2f .1 p3E3 AR T > T #7353

Red ey S uda 5

Rate-determining step
Brs-

Hé+

This transition
state resembles
a 1° carbocation. ’

This transition
state resembles
a 2° carbocation.| #

4
! 4
" 5+ |
; CH;CH==CH,

5+

CH,CH==CH,

AL S

Br6§\
|
I

4
CH,CH=CHy /

+ Br™

______ ¥ N

AG* (2°)

AG*(1°)

+
s CH;CH,CH,

H(§+ & + Bl"_ ‘_-'~
“'-—”

+
CH,CHCH,

5
“
\
A

|
!
\
1
1
i
1
|
\
1
|
)

A Y
\\§H3CH20H2BT

-

CHSCHBTCH?,

» /L~

IR R AR 0 AT



LA F B2 major product:

HsC: HBr

H4C



d) Markovnikov' rulessRiv3Za: aitA 43 7 JFLF T ade 5 5 5o ;A5
RTNE R T chF B R

CH
H.C N 5— HoE 3
N T ONERS R B | ;
C=CH, + :1 (\Cl= > C—CH,—I: — CH,—C—CH,—I:
/ .o .s / .e = I .e
2-Methylpropene h 2-Chloro-1-iodo-

2-methylpropane



RE BERE RY c page 335: % I F B2 major product:
IBr

H3C>:
H4C
/[\/ HBr
ICI
\

o




regioselectivity: § » BR#% ¥ M A2 2 a1+ 7 b in constitutional
isomers > A REI R A2 -FAP SR - AP EREF > L EF BRHLS L

T RBERE

H H +

. \ 5~
HO:_——c-Lé1—s HO---C---Clf — HO—C,, +CI-

H'4 \

H | HH
Addition of hydrogen halides— 4 # & 3 = #iE & {4:
(a) (a) i
a
—_— C2H5_€”’H
3 "\“\\H B (S)-2-Halobutane
CH—CH=CH, — C,H,—C. + X/ (50%)
L W NCH,—H |
=~ 2
(b) (b) SaCH
L H . 3
Achiral, trigonal planar bl Ny
carbocation 2.4
(R)-2-Halobutane
(50%)
1-Butene donates a pair of electrons The carbocation reacts with the halide
to the proton of HX to form an ion at equal rates by path (a) or (b) to

achiral carbocation. form the enantiomers as a racemate.



3) Addition of H,SO,: Markovnikov' rule 3615 d g Bl R ik

H H H
% N |
C=CH, —> C—CH,—H —> H,C—C—CH,
/ 2 :

H.C \ - H.C K__, =(|)SO3H
H~Y0SO,H :0SO,H ;

2° Carbocation Isopropyl hydrogen
(more stable carbocation) sulfate

Sulfate i&- H-Kfz= (% - &3 2):

H,0, heat
— CH3(|2HCH3 . CH3(|?HCH3 + H,S0,
Uy

0OSO.H OH

CH,CH=CH,



HE Y > page 3364 41 d ethene™ & ¢ A% 4

H>SO4(Conc.)

S - = —
- (1
H—O—ﬁ—O—H
O
H
®+H H,O, heat
' — » HOH,C—CHj
HO3SOH>C—CHsj
I
-O0—S—0O—H



)% % alcohol en% = 8+ ;2. gt -kf2~ & Markovnikov’' rule

CH, (leg The H' must exist
\ ‘ .
C=CH, + HOH — " CH,—C—CH,—H in the form of
Z | hydronium ion in
=5 on water solution
2-Methylpropene tert-Butyl alcohol
(isobutylene)

a) rate-determining step:

CH, H,C—H H
” —_\ | slow /
S C\ + H —H ——H,C—C~* + O—H
H.C CH, s %
CH,

The alkene donates an electron pair to a proton to form
the more stable 3° carbocation.



CH, H CH, H
| | fast | |
Ct + :0—H——H,C—C—O0—H

H,C” @ |
CH,

The carbocation reacts with a molecule of water to
form a protonated alcohol.

CH H r\ H CH, H
fast | |

H3C(|3 OH—|—O H\—HC(|:0H+H0H

+

A transfer of a proton to a molecule of water leads to the product.

The mechanism is the reverse of that for dehydration of an
alcohol

Hydration is favored by addition of a small amount of acid and
a large amount of water




fZRLF RESE

CH, OH
H,SO,
CH.—C—CH=—CII, W CH—C (le—CH3
2
CH, CH, CH,
3,3-Dimethyl-1-butene 2,3-Dimethyl-2-butanol

(major product)

HERY > page 339-340: %8 F B2 ik i



OH
H,SO, (cat.), H,O H3POy, heat
p— >
< > Or H30+

OH

H2804 (cat.), Hzo

>

Or H30™



5) #® #alcohol % = &= ;2 : Oxymercuration of alkenes

Step 1: Oxymercuration

O
\ / ( || ) THF | ||
/C=C\ + H,0 + Hg\OCCH,/ , — —C|—C|— (") + CH,COH
HO Hg—OCCH,
Step 2: Demercuration

| | (II)
—C—C— O  +OH + NaBH, — —C—C— + Hg + CH,CO"

| [ |
HO Hg—OCCH, HO H

ST g S K
Hg(OA NaBH,
CH,(CH,),CH=CH, — If; H"g > CH,(CH,),CH—CH, ~ —— CH,(CH,),CHCH, + Hg
(155) | (1 h) |
OH HgOAc OH
1-Pentene 2-Pentanol

(93%)



BAZw AR PR EF R

CHs OH CHa
H30+, H,O |
H3C ﬁ:CHZ > H3C ‘ (|3| CH3
CHs CHs
CH, CH,

CH C|—CH—CH (D) BeOATHF-BO, e (|:—CHCH
3 | > (2) NaBH,, OH" il * | | 3
CH, CH, OH

3,3-Dime£hyl-1-butene 3,3-Dimethyl-2-butanol
(94%)




¥ Y » page 342: 7% Oxymercuration# ;# @ & T 7| A

Hg(OAC)Z

=

CH3CH:CH2

P

Then, OH” NaBH4

Hg (OAC)2

> }OH
Then, OH” NaBH,4

Hg(OAC)Z /}\/

Then, OH> NaBH,4 OH



6) #W #alcoholsh% = f&* ;2 : Hydroboration-Oxidation (#& i*-% i*)—
Anti-Markovnikov: ¥ A 4 ¢ thg R3+ E4c 2 d & RSl b o
Reagent: B,H; or BH;/THF

CIl . .
. (D BHTHE ' Stereoselectivity
3 (2) H,0,, HO™
H And

H OH regioselectivity

HI

(jH3 HO"

HOtOAL ), the NaBH,, OH-

P




F R
% - % ¢ @i 42 (Hydroboration)

Hydroboration
].I.:i{..:'l S ..-'-'].I. {
H”  SH HC.. | .oH e, H 1 y
M S $Cri H,C, H H,C, H
H H H*" ~H Ha0t il Hawl. sl
+ — w — '\  —— P " — \
I | o .amH H--B". H Bwl
— H H H*-...‘H H H..,‘“ ,‘“.,” h
i
w Complex Four-atom concerted Syn addition of H and B

transition state
syn-addition ("8 3% 4e =)
AN CRFZOEE BRI A ARAT A S g 3 o Anti-Markovnikov;

When the reaction is completed: ¢ o j\/ H



An orbital view of hydroboration

Syn addition of

B-H ¢ bond  Complex i hydrogen and boron
(donation of Four-atom
Borane vacant alkene  electron concerted
p orhital density to the transition state
vacant horon p (results in syn

orhital) addition)



R lli R R—(:)\
/["'-\_-. .e — .e .e \ .e s Re eat .
R—B° +:0—0—H—|R—B—0—0—H|—> B—0—R + :0—H—2 B—O—R
\ ' s |/.- e / e e Sequence oo
R R R twice R_Q
Trialkyl- Hydroperoxide Unstable intermediate Borate ester
borane ion
The boron atom accepts an electron An alkyl group migrates from boron to the
pair from the hydroperoxide ion to adjacent oxygen atom as a hydroxide ion departs.
form an unstable intermediate. The configuration at the migrating carbon

remains unchanged.

When the reaction is completed: /’<;)



R
R—O R R—O / R—O; R—O;
N \_Co N . N .
/B—Q= — ;B\O — /B_‘(t)/:\ + :Q0—R— /B—O 2 /O—R
R—O: K:(--):_ R—O: | R— He—" R—O: H
T'rialkyl borate | H Alcohol
ester H

An alkoxide anion
departs from the borate

Hydroxide anion
attacks the boron atom
of the borate ester.

Proton transfer completes the
formation of one alcohol

anion, reducing the
formal change on boron
to zero.

OH

molecule. The sequence repeats
until all three alkoxy groups are
released as alcohols and
inorganic borate remains.

O
B
Ho” “OH



Regioselectivity: Comparing the following reactions:

CH,CH,CH,CH,CH=CH, —=2-H10, CHBCHQCHZCHZ(EH—CH3
OH
1-Hexene 2-Hexanol
1) BH,: THF
CH,CH,CH,CH,CH=CH, EZ; > CH,CH,CH,CH,CH,CH,0H
1-Hexene e 1-Hexanol (90 %)
CH, CH,
CH (lj CH—CH, ——"" 5 cq —Cl—CH—CH
3T 3 (2) H,0,,HO~ 3 3
H OH
2-Methyl-2-butene 3-Methyl-2-butanol
H;C H30+, H,0 HsC
CH_CH e %CHZ_CH3
HaC 3 HaC

OH



FERY o page 346-347:)4 & i 9% "5 & = tributylborane,
triisobutylborane, tri-sec-butylborane

a4 BH;
)\ ot
HsC CHs
>=< B .
H H
CHa o R ,CHj
| > | (
R 'OH




G) : Addition of bromine and chlorine:

AN /
C P— C + Br room temperature . C - C — 5 ‘ .
N 2 < the dark, C al, | | Rapid decolorization

of Br,/CCl, is a
Br Br test f(z)r alktanes
An alkene vic-Dibromide and alkynes.
(colorless) (a colorless
compound)
Cl,, CCly
CH3;CH=CHCHjs > CH3C|3HC|3HCH3
Cl CI

Br
&0 aar _.c L /&
O + Br, T ’E + enantiomer (95%) ?[///L77 E/—%@J * 5y E’ f/

CClL, :
4 ” Br :> FLK

trans-1,2-Dibromocyclohexane
(as a racemic form)

(R, R) d\Br
WwH

Br

(S,S)



a) The mechanism of the halogenation:

Step 1
_Cc=C_— Sc—c” o+ Bt
( \ L% 4
5+ :Blrz Br
+
o Bl? 8-7=+1

Bromonium ion Bromide ion

SN2: attack from the back side

Bromonium ion Bromide ion vic-Dibromide



b) The stereochemistry of the addition of halogens to alkene

(a)

(R,R)

trans-1,2-Dibromo- “Br

cyclopentane C

enantiomers

R
H
(b)
romonium 3. Bt
ion ]%r: ”r_.
H

racemic mixture of trans-1, 2-dibromocyclopentane enantiomers are
formed



stereospecific reactions: - s e MR+ hdc e 7 1)
(exclusively)# Zeh2 MEFH hg $ s J -

Stereoselective: 7 fAzdnd» 7 — ® i chiral, S8 F i > 5 - A WE #P
¥ Mpredominantly #exclusivelyenzd = o

All stereospecific reactions are stereoselective, but the reverse is
not necessary true



stereospecific reactionsz. g |

Reaction 1
QH
[ |
C aol, C
H™ CH, Br” : YH
CH,
trans-2-Butene (2R,3S5)-2,3-Dibromobutane
(a meso compound)
Reaction 2
(___ZH (;H
L
Ll C C
H,C H H” : YBr Br” : “H
CH3 CH3

cis-2-Butene (2R,3R) (25,35)



Bl Jom,
Br:- oL, H\\\yc—c'\‘
- F) (ﬂ . H,C Br
HK/I#I"C—C"‘“\\\H H C\ & ,CH (2R,3R)-2,3-Dibromobutane
SO, — — (chiral)
H.C CH
I . (a)\/ ) (b) H Br
$ Brift b HCZ /
Cl Bromonium ion /C_C "'H
: ]?.r 20— (achiral) Br CH,
(25,35)-2,3-Dibromobutane
(chiral)

—————\————————————————————

cis-2-Butene reacts with bromine
to yield an achiral bromonium ion
and a bromide ion. [Reaction at the
other face of the alkene (top) would
yield the same bromonium ion.]

The bromonium ion reacts with the
bromide ions at equal rates by paths
(a) and (b) to yield the two
enantiomers in equal amounts

(i.e., as the racemic form).



n [ ®) cn
H/f/,,,_ N CH'% H3C \//” ;
('C=C\ — C——~C
HLC ) " (a) \/+ (b)
: By i+ Br;
Cl Bromonium ion
: Br Lo (chiral)

Br CH,

>

R
A e
H'¢ N\
H,C Br
(R,S)-2,3-Dibromobutane
(meso)
e H /Br
b
L : \C_C"M;CH
/ W3
Br H
(R,S)-2,3-Dibromobutane
(meso)

e e e

trans-2-Butene reacts with bromine When the bromonium ions react by
to yield chiral bromonium ions and either path (a) or path (b), they yield
bromide ions. [Reaction at the other the same achiral meso compound.
face (top) would yield the enantiomer [Reaction of the enantiomer of the
of the bromonium ion as shown here.] intermediate bromonium ion would

produce the same result.]



7) : Halohydrin formation:

N/
C=C +X,+ HO0
F 4 R ’

X =ClorBr

| |
U T

X OH X X
Halohydrin vic-Dihalide
(major) (minor)



Step 1 e ;\ \C—C) A, X—
Q ) LW
X &+ X
P, )
: X 6= Halonium ion  Halide ion

This step is the same as for halogen addition to
an alkene (see Section 8.12A).

H
) o
Steps 2 \C\—/C, + =(|) H > \/C \”’
and 3 .X'D q X,
x
Halonium ion Protonated
halohydrin

Here, however, a water molecule acts as
the nucleophile and attacks a carbon of the
ring, causing the formation of a
protonated halohydrin.

2 ’/0’
—s Nc—¢, +B—0*H
V2 |
X H
Halohydrin

The protonated halohydrin loses a
proton (it is transferred to a
molecule of water). This step
produces the halohydrin and

hydronium ion.



FERY > page 35T

@ Br,, H,0 _ @m

H>0

@ QH,‘}..

Racemic

Symmetrical operation



F B¢ dregioselectivity:

H.C CH, OF) e\ OH

AN B1 | ()H ' |
= CH—‘-CHﬂ“C‘/CI_{\ —2> CH, (lj CHB|—>CH (l: —CH,Br + H,0"
H,C Q}}: CH, CH,
(73%)
g
H3C  oH
Cl

Br



a)&+ % (carben) s4e & & i
T EEFIWEY - R AR B



+ Find

_N2

> CH;

Z

+
» H-oC N

zZ +
Z
A

H>C

R—O:"K* + H:CCl; m==R—O0:H + ":CCl; + K* —— :CCl, + :Cl:"

slow

Dichlorocarbene

—+ ?ﬁ{%‘{iﬁﬂtg\: :

IQZ’/,' : ‘\\\R3 R]_/
R™ N Syn addition ‘
)T

CHo:




CICl

+ enantiomer

The addition of :CX, is
stereospecific. If the R groups
of the alkene are trans, they
will be trans in the product.
(If the R groups were initially
cis, they would be cis in
the product.)



FHFERY » page 359

KOC(CHj3)3, CHCI3 HC, H
L_\ > H’X\CHs




%3t £& 2T T-dibromobicyclo[ 4. 1. 0 Jheptane

Br
Br



b) ¥ carbenoids=4r = F B-Simmons-Smith reaction

A carbenoid




R3

Rq
>=_ -
R2 R4

OH OH

(1) OsO,, pyridine

G =y Na,SO,/H,0 or NaHSO,/H,0 CH3(|:H—(|:H2
OH OH
Propene 1,2-Propanediol
(propylene glycol)
H
H H
HaCr %—\ NaHSO3, Hy0 %—\
—> H3C H3C OH
Oy O OL /O HO
/OS\ O//OS\\O
o’ Yo

NMO 1s required



T

OH OH



1d
CH,=CH, + KMnO, 0;2 ' H2(|:—C|H2
OH OH

Ethene 1,2-Ethanediol
(ethylene glycol)

cold H,O
e _—
@ * Mn04 Cal

Mn

OH OH

cis-1,2-Cyclopentanediol
= (a meso compound)

.

/O
O/ \O



FERY > page 361

CHs
OSO4, NaHSO3, Hzo
'
or KMnOy4, OH™ H50, cold
CH3 4 2
OH OH
H3C>:<CH3 0s0,4, NaHSO3, H,0 H3C,,  WCHj
> H/I_I\H \‘\‘ ‘s,
H H OH OH HC 5 g CH
R) (S S) (R)
Meso
OH OH
H3 H 0s04, NaHSO3, H,O H3C,,  WH
— > vl cH; | o 2
H CHs OH OH H3C 4 H

racemic



#Fre0xidative Cleavage of Alkenes

/P 7
CH,CH==CHCH, 22 M 10 .5 ey ¢ 2255 cH,C
- . - heat 3N \
O~ OH
(cis or trans) Acetate ion Acetic acid
(|:H3 (1) KMnO,, OH™ (EH-‘
CH,CH,C==CH, —=& > CH,CH,C=0 + Hcoy

2 (2) H,O*



(1) KMnO,, H,O,
OH ™, heat

12" (2) H,0*

O O
| |

C,H > CH,CCH,CH,CH,CH,C—OH

o) 0
| |

CH; (1) KMnO,, H,0,
OH .heat | ~H.CCH.CH.CH.CH.C—OH
(2) H30+ ” 3 2 2 2 2

Unknown alkene
(1-methylcyclohexene)




CH, CH, O
| (1) 05, CH,Cl,, —78°C | |

CH,C=CHCH, (2) Zn/HOAC > CH,C=0 + CH,CH
2-Methyl-2-butene Acetone Acetaldehyde
Ozonolysis
1 T
1) Q4 CHCl,; —78°C
CH,CH—CH=CH, ~2—r—2 > CH,LCH—CH + HCH

(2) Zn/HOACc
3-Methyl-1-butene Isobutyraldehyde Formaldehyde



Exercise 365:



8)".’%"“‘15’74\: N A

o Br, AN L 7 Br, | I
= TN @ T

Dibromoalkene Tetrabromoalkane

cl cl C

. £l Ry ol Cl, |
=Tyt TN wm TR R
al Y L,

Cl Cl

Dichloroalkene Tetrachloroalkane

HO,C Br
Br, e
HOZC—CEC—COZH—> C=C
/ AN
Br CO,H
Acetylenedicarboxylic (70%)
acid



Br

r

HB HB
Cﬁﬁsz—ieqm—?=mg——+Qm—$—cm

Br Br
2-Bromo-1-hexene 2,2-Dibromohexane

Markovnikov’ rule



0)4f e e 3 F R#nd o F B ol

Squalene

Protosteryl cation



Protosteryl cation l (—BH)

L.anosterol



HI

a) \/\ - \(\
I
\ H2! Pt
b) XN - N
Dilute H,SO
C) \/\ =,
A H30+, H,0O
OH
Cold concentrated HySO4
d) \/\ >
OSOzH
N Cold concentrated H»,SO4 then H,O, heat
e) N\ > —
HO
HBr, Al,O
f) \/\ 2-3
Br
Br
Bry, CC|4
s)) \/\




Bl’z, CC|4

y
Then Kl in acetone

Brz N Hzo

>

HCI, Al,O4

Cold dilute KMnQOy4
OH"

O3, then Zn
HOAC

0s0,, NaHSO5
'
H,0




N XN

KM nO4, OH"

heat, H30O™

Hg(OAC)Z, HzO

then NaBH,4, OH"
BH3, Hy0Oo

OH-



d)

f)

O OO0 O000

HI

Ho, Pt

Dilute H2804
'

EIH H30+, Hzo

Cold concentrated H»SO4
>

Cold concentrated H,SO4
'

then H,O, heat

HBr, Al,O4

Bry, CCly




Bro In Hzo

>

HCI, Al,O3

Cold dilute KMnOy4
>

OH"
O3, then Zn
HOAC

OsOy4, NaHSO3
H,O




KMnO4, OH"
heat, H;O™
Hg(OAC)Z, Hzo
'

then NaBH,4, OH"

BH3, H>,O»

OH-



Br

Br

Br
1 mole Br, _ HW
Br
Br
1 mole HBr ~ HWQ\/

H

Br
2 mole HBr H
. WQ\/ :
H

H> (in excess) N
!

Ho, Pd/CaCO3 W
>




NaNHz, CH3|

HSC




C) H3C

d) H3C

e) H3C

CHs;

CHs

CHj

CHsj

HBr one equivalent
'

HBr two equwalent

Br, one equwalent

Br, two equwalent

H,, NiB(P-2)

syn addition

H

%
>—<
%B%
>—<

CHj

H3



f) H3C

g)
H3C

h) H3C

CHj

CHj

CHj

HCI, one molar

'
Li, NH3
'
H>,excess
'

Pd/C

HsC Cl
Pt

H



8.31 K 5iv £ & = 1-butyne

Br
Br,, CCI NaNH
a) /\/ 2 4 - H\/ 2 -
Br
Cl t-BUO'K* Following a
) NN > N J ),
©) NaNH.




Hp, PdICaCO3 o~

NaNH, L

e) H—H > @ —
CH3CH5,Br (1 eq) N\

8. 32 K 2-methylpropene & = F 7| it & %=



foote

H30+, H,0
HCI
HBr
HF

R



. oo |
e) - T\
/I‘\ BH3, H>O», OH"
f) > |
H OH

o
w
N
>
I
o
>
o
>v:
+
L O



8. 464 N A S i B
EN A BH Loy HAC, &
H3C Et OSO4 ‘) 3

— >
g =< NaHSOs, H,0 OlHolHH

H H
(R) (9

OH OH

H C\\\ ‘ "’/
T4 1R

H3C H 0504

— r
=< NaHSOz, H,0 O|HO| L E







