RX electrophiles, where X = Br (1C, 2C, 3C. 4C, 5C and 6C examples) - much Sy and E chemistry is possible with these RX compounds, and
many organometallic reactions are also possible (R-Li is given in Chem 201).
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Given R-Li Reagents (in Chem 201)

o e HaC
C, through C, organolithium reagents, plus pheny! lithium 3 \ €] CH, HC H o
H, HsC H, H—C: SEC] o/ N
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® [P Ry T N\ HCT e HaC =
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Functional Group Targets for Chem 201
sa 0 0 0
1 @ 2 O 0 3 0 4 0 a 6 - 8
)k H )L )L )J\ )J\ /H /C%/ )k )’k
R R N
R O/ R © R R O/ R Cl . | " nitrile . Idehyd "R ket "
carboxylic acid anhydride ester acid chloride 1°amide H aldenyde etone
R
9 10 11a T 12 13 14 15 16 i 17 -
OH SH
e - o] S\ X R ~
R R R/N\H R/ \R R/ R R/ / R C//C
cohol thiol 19 ami h thioether R/
io amine i
alcoho ether (sulfide) haloalkane R alkene alkyne aromatic
18 MgBr 20
Li R/( 9Br) 19 _H o
R/ R
organomgfnesium
organolithium reffoent Ik ide eth
reagent (Grigrld reagent) alkanes epoxide ether
organometallics
Reagents and/or Reaction Conditions for Chem 201 ("buy" means you can use it whenever you need it)
e © © 0 R © ©
Br 0 0 0 Na® o 2N ~ S © & N ND
2 ~ v ol _C - S 3
hv  H R CR 4 H -~ 2. LIAIH
@ N® () o @ C ® Na R™ @ ) 4
Na a K™ R 0 Na Na Na 3. WK
buy buy make make make buy make buy make buy given
: 1. NaNCBH
HBr LiAlH, NaBH .S 3 .
CrOs/py  CrO3/H,O 4 4 imin L M .
HNO - 3 312 KH . Li
EICI H,S0, 3OTSOH o000y (Jones) M LiAID, NaBD, 2. W a mefl [ gBr)
buy buy buy buy buy buy buy buy buy buy fren W Y make ake
1. 05 ,478°C Pd/ Na/N,
cuse Ao B Briyfo ;EJQ/ O LRB g gSO/Hoe mOfBA 5 cpfscu, P4/D: quinghne (Birch Refluction)
pygpine -a 2. H,0,/HO ' 3 (LingJfr's cat.)
buy uy uy y y buy uy buy buy buy buy uy
R H
\© © K / Ph
/N NR, CO, Alpr; Fgbr; o SgCl, H, V4 o | I@
.@ O
R Li Na® buy uy uy 4 R/ \R H, ! /S\
(LDA, -78°C) . buy buy fake by fouy Ph CH;
make Y buy buy
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Given Reagents, as examples, until we know how to make them

Br

A,

SIS RN |

S AL L

(0] (6] (0] (6]
)L R )k R \)J\ R /\/U\ R
H O/ O/ O/ O/

O O
/\)LOH %OH
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from
R R-Br compounds
O/ above
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Functional Group Targets (using reactions from Chem 201)

O

| )L
0/ acid

g carboxylic
R

oxidation of 1° alcohols with
CrO; / H,0/H;0"

oxidation of 1° aldehydes with
CrO; / H,0 / Hy0"

2 O (0]
)J\ )J\ anhydride
O R

acid chloride + carboxylic acid

R

3 0

)J\ R ester
R O/
SN2 using carboxylate + RBr

Sy using carboxylic acid + RBr

acid chloride + alcohols

4 O

PN

carboxylic acid + SOCl,
(not covered)

acid chloride

R Cl

I.RLi + CO,
2. workup
2 0
5a)1 6 //N 7 )J\ 8
" ¢ itri aldehyde Ketone
R N amide | R nitrile - . . i
J' oxidation of 1° aldehydes with | oxidation of 1° aldehydes with

acid chloride + 1° amine

Sn2 using NaCN + RBr

CrO; / pyridine

\
/N
anti-Markovnikov addition
to alkynes
1.R,B-H
2 o
2. H,0,/HO

CrOj3 / pyridine Vi \N

Markovnikov addition
to alkynes using H3O* / H,0
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9

OH
R

Sn2 using hydroxide + RBr

alcohol

Sy using water + RBr

1.RLi + ketone or aldehhyde

10
_sH thiol

SN2 using NaSH + RBr

Ila H .
1° amine

N
R/ \H

1. SN2 using NaN; + RBr
2. SN2 using LiAIH,

12
O
R/ N N ether

SN2 using alkoxide + RBr

Sn1 using alcohol + RBr

2. work
1 ]:vLi —l:pe oxide 3. workup Markovnikov addition
2. workup P to alkenes = ROH,* / ROH
anti-Markovnikov addition
to alkenes
1. R,B-H
2 o
2. H,0,/HO
Markovnikov addition
to alkenes = H;0"/ H,0
13 14 15 16
thioether R _R
5N (sulfide) A haloalkane alkene P
R R R R c7 alkyne
/ R R -
; Sp\2 or Syl usingHBr + ROH
Sn2 Lsing NasR + Rer N7 0T SNE ER9 R double E2 using NaNR, + RBr,

anti-Markovnikov addition
to alkenes = HBr / ROOR
(free radical)

Markovnikov addition
to alkynesH = HBr

E2 using potassium t-butoxide + RBr

E1 using H,SO, + RBr/ A (-H,0)

workup 4 ways

1. neutralize with acid

2. add methyl or 1° RBr

3. react with C=0, then workup

4. react wtih epoxide, then workup

R-H+ B,/ hy
(free radical)
17 R 18 19 20 .
_Li organolithium A alkane 0 epoxide
aromatic R reagent (ether)

none - no time

none - these are given

1. make cuprate (R,Cu
from 2 R-Li + CuBr
2. SN2 using cuprate + RBr

Sn2 using LiAlH,4 or LiAID, + RBr

reduction of alkenes and alkynes
with H, / Pd (maybe not time)

oLi®

1. react sulfur salt with n-butyl lithium
2. react sulfur ylid with carbonyls
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