2.1Pr
The form used for describing preparations is: substrate  reagent

1 ROH = L |
e _
a HHal/20° (room temp) or A if necessary
ROH + HHal —=RHal + HO concentrated agueous acids
HCI HBr HI
P fast M ROH te  yes yes es
RzC = /H—\H+ z RaCQ) Y
i \H se no yes (slow) yes
*rls Sy pm no no yes

Hal
R;C-Hal ~<—— RC* + H,0

~)

HI

RCH,—OH £—= RCH, —OH, —3= RCH,-I Sn2
fast

but not with CI” or Br~ (weaker Nu™, 1.11Ge)

Potency of HHal increased by using e.g.
'dry' HBr (no H,O)  reaction potentially reversible, absence of H,O drives reaction
'dry' HBr/sq H>SO,4 increases amount of protonated alcohol (sq = small quantity)

H
HCI / ZnCl, forms  RCH,— Si_ better L™ than H,O
ZnCl,
b P-Hal reagents driving force is formation of very strong PO double bond
O\\
ROH + PHaly —=RHal + ,PHal,
yields pm > se > te =+---- tend tngive elimination

PHalg (Cl, Br, I) or mixtures P /Brp, P/ I,
several modern developments e.g. PPhg / Bry, PPha / CCly

=
PBras/ || _] /10° is good method

¢ SOCI, (thionyl chloride)

simple representation: (?I | }
A + s and
R—OH + SOCl, —==R-0-S-=0 —I——)»H_O_S:O HCI R—ClI + SO,
|| oss |
Cl
yields as inb H Cl H

3 RHal (i.e. from halides obtained by the other methods given here)

RCH,—Cl (or Br) + I}aIw RCH—I + NaCl(orB) pmony  Sw2

soluble in Me,CO much less soluble, precipates

direction contrary to expectation from nucleophilicities in aprotic solvents (Section 1.13);
reaction driven by precipitation of NaCl (or Br)

=
1o/ )
useful development: * NaT (or Br) /
Selul development: o cHy—OH —A—N'o RCH,—OTs————» RCHp—T (or

(Section 1.4) OMF/A gy



2.1Re

1 With Nu™  Yields pm—good, se—modest, te—poor A unless stated otherwise
KOH/H,O/ Na* “O-R’
a R—Halﬁ—z———> R-OH alcohols b R-Hal = P ro-H elfiers
= to dissolve RHal R and R’ may be identical or different; highest yields with both pm
R'-CO-OAg/ K+ SH~/ EtOH
¢ R-Hal —WQ>H—O—CO—R1 esters d R-Hal Kregyeer R-SH  thiols (vile smell)
2 /
H-N
+ -QR1 /
e RHal K SRUYEOH o o ot icethers (vile smell)  § R-Hal ————— = R-N  amines

\
1 e.g. Me-Br + NHz—= MeNH;
RsN +
g R-Hal —2 . R-NR, Hal~ quatemary ammonium salts !

RaP
h R-Hal 2 R—ﬁ‘R; Hal~ phosphonium salts
. NaN, / MeOH 7
i R—Hal(sm R-N;  azides |__> R N:\f nitro compounds
j R-Hal NaNO, / DMF /20 O~ major product
see notes about i,j and k at bottom of this scheme i L
; :tr)\lrgconEvegent than R - O-N=Q nitrite esters
NG B minor product
i AgCN .
k R-Hal M R-C=N nitriles ~90% » EH . . s . Et— I:IE C isonitrile (50%) (vile smell)

EtOH or in DMSO no solvent
AgCN reaction is complex, reliable results not available for many R—Hal; not general Pr of R-NC

| Reval CZCTR o oo pdsubstiutedalgnes m ReHal o oo oM CO2El o 6O CH-COLE
A
= a1
n R-Hal —H(CO2E2 R-CH(CO,E), o R-Hal W - R-R'  4.2Pr2c
CMeg
p R-Hal —H/ACh o ar e © M,@
AlCl3

Friedel-Crafts reaction, mechanism different from others here, range of R—Hal can be used



