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Reagents

Halogenation X,, FeXj;
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Fuming sulfuric acid
contains both of the
above reagents, the SO5
is the important one
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Reagents

Friedel-Crafts Alkylation R-X, AlXj3
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Note this is a
carbocation, so it
will rearrange if it
1S a primary or a
rearrangment-
prone secondary
cation

o

Other notes: 1) It is hard to stop the Friedel-Crafts alkylation after one alkyl group adds
(because alkyl groups are "good", that is, activating), but it can be done. 2) Neither Friedel-
Crafts reaction works if there is already an electron withdrawing (bad) group on the ring.






Arenium ion stabilizing interactions (_/GD OO D

A) Pi donation, a resonance effect for atoms with lone pairs attached to the ring
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B) Hyperconjugation for alkyl groups attached to the ring w .
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A) Inductive effect of electronegative atoms or groups attached to the ring
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Ortho-Para Directing

Meta Directing
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BiGve importance in directing further substitution
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THE 600D, THE BAD AND THE UBLY (1%¢)




LueaT i€ there ave Two 2 vor P

CAV@CJ){ orn the rmin d e
ST ’4
4'\){¢0\TC,“§' A'\l’@c(c/{'\' D’?'{“OA\MC,""S ?

Lt s a Auel = e waovie Da—k
N\'\" (‘\\j\n’} \.

Foet )ike ja The wovis: SO D

veets PAD ad UGLY, UGLY Pects
BAD |

CanmeY reacy

\f\c:\c: Awe
S Arav
C7OOD ’bAD —Qfof 1:\'; o
oredias A O 7Y NO. NO;
\";c_m\ @\ T)f,, S @\ KS‘(- \©\
P ) OCHy 2 "3 OCH,y
¥ \nexe. G0oD (é{‘
GooY
QNA?&:

heve GCOoD el %A_’D



l/ Ub\,\/
~N
=
oy 2 O B
e \:d%(? ) _ )
/[
N No, O+ No,y

o '
6 ,\-.,, DY. ?5 :.q\) ?reo! C_AT e

Sawme Ou')'C.o ~e

u%\‘»f
v
=3z \4‘ ey, MO
M, 504 )
No,
NO,



C
\GSSIC QUQS—\- ’b\/\ — As ~+o- C
“n Ste ™M

d(?a)fams,% iy ih e GOD gw
co ThT ‘)fao‘w-'\' X n-\/\/\a";\>

s\,  ener
ey
- a \Oower e/\ecjs/ Lascier
el —

. 5 EF
<ol

V) Cac,‘\"t\l(‘f\

v\c\'ﬁ Py re we,
— \
\ Pra
oL 7 Fbey o
Acfx\:\:.»r.n — \
of ,Pary / O
A rect? ':) — \ %5(



Awﬁ\r\es — Rc\a"j‘?x/c\f S\'*w:w) ases
Cv—ﬂ& ‘r‘z\ a‘)‘?de.\;, S'\\‘"@"\S

\nuc\eaj)\n?\cs
(N\aﬁ %Of‘n—,
R,—/\Il—))_’\" H® '—/—><—’— %"‘NH:} ?{QK;\'\Q‘\‘
e HWi> wigh T . :\: Vo S
SR = P S\ oH (pH37)

A ndnes axe ?fo"fov\q—\trﬁ c.—\J ?@ST+?VQ\7—

C-\"G(DCCA oY V\cu\‘fq\ ?H ’-:b\/ery
"\MYOF\‘“/\— M bische~ s{\r\/ !



A""\]né A C:JS

|
H
C) o)
H3/\/—Cr—C“OH
R
T\ﬂe>c G ye
P R 70 . ¥l \0T\y
@ \"'\ 1 o ?OQS(E <
HyN—C=C=o Nfferet
2§ ‘Q@r'\—lg o'g" et
GV G ac'?d.'
(N6 oThee Ko~y
PH 1.0 7 O e ?oss'\L\k

\\ @ \OQCQMC&- O—E ’\/\‘\ﬂ—

' ?\éﬂ \Jc,\utb\->



W Wikipedia / * < > : X \
These av< =\

e ﬁ ooy N OVD\ The e
g .I : Lot N
HZ NG /C\O/H %5 wo \%
=G s “bYle 17
..... 5 \ cee ? ogs ' kv\L
" R VAR |

L oac
@ Y:ria:lg ce 000 7‘_{7'0 - a‘\'c 'X
side chain \5 % )Y ’Y\’\L

File:Amino acid generic structure.png - Wikipedia \ \

R® ResearchGate < > X & userengumd.edu

H - T //0 |
N—C c\ |
T N
R © R

Amino Group amino group

Variant Group @ carboxy! group
side chain
amino acid structure | Download Scientific Diagram Protein > Amino Acids
()  Study.com < > X

H R O
\ I //
/N (|3“ C

\
eH H OH

Proteins & Amino Acids | Formation, Structures &
Sources - Lesson | Study.com







JhaT  Jdees Hhis vearn s fovr
O&M\\J\CS:

\>T\’\C qm\\cle j“(‘@“"\) C=avn e K
5“?‘('0“73 \/\ycif‘obevv \oost

2) The (N bvoud does wot
coTeTe a¥ voom —k‘ew—\jxrq’\‘um




< ?"5 oc\o:)fq \

N?
\’{ \ 3?3 \/\7\06,9\?120’\

2P ocbiVa)
r‘ Y

40
e
@ TN b

The \owne ?aW‘ TS o)\«z\oc;kzec}

A o\edreons s e avomatic AV

aye woX< 57'9\?’%\. The \ove ?cﬂ\p ngqjg

e e s 2% oclitel 30 N vt
o o D> \ny‘wﬁ Tz ed

C‘Do\d&m T \Q-i

TWis 1 erfica) Yo DNVA J QNA
SAT‘(L\C.)PJ‘"Q'- DN/AV \Oa>Q> ST
axomancC amA ’\'\/\Q—Nﬁl grchj_g
o The Ybases are 5?) a~d )Y



¢

R

0y

AT base pair
Lowe ?cﬁ’f‘
1% In an
5D ocbital
av\A d\)d‘;\ﬁ\’(ﬁ

v')\ \’6-\-::% q baSQ ?Q"\rs
bhyd %m ove S\
Vond ecanse
N a¥Pp~S




Ouvx sense. or 5“«4\) s \r\"\‘j\«\)) Se nsT\R ’\'D
Cecetein we)ecwles Fher are He vesoH
oy JCCo-w'PoS?':H\OV\ A mamemal and Fsh Lla),
among other PWiags. Mot 0"\}’ Canm we  chedect
very swal)  amounts o these s";;vwl ’
V"\(J\QC*'\\Cglb\JQ ave. haed wiced o bLe
\f\“\j\n\y wauscq—\ve_ci e e Swmc]) ‘H"e""‘—ﬁ
Q.Uo\u’\‘-\ﬁv\&r)/ Pfc,-}eg\-'\‘oh 1o \<ee‘> “s
’g‘w"« ealiney o hay w\?‘j\nﬁ‘ \ook OV—/
‘7e‘\' uo»\\d> ma ke uy sjek

Yadreseine

| /\/\/NH
‘F]J_N 2 ggﬁQV\ W\qw\mo\)

H,N =SSNy N

Caa eNexine,

/X/\ Qoﬁ@"\ FQ"”’”
_

Ty eth )’\ Gwiine

H, S Rothen o
\—\7)\'-05&\ 3“‘\("’)&

/\5\\06 Bach

Dedyvit a v |





