(1) KMnOg, OH-, D (2) H30*
LiAlH4
(1) LIAIH(Ot-Bu)3, Et20 ﬁ soCly
(2) H20 R—C
[ ~cl
Y Y
Cr+6 . ﬁ A. (1) KMnOg, OH-,D  (2) H3O* .
R—CH;-OH ~ R-C >
2 < ~ R—C
A. NeBH4 H B. (1) Ag(NHg)>+/NH3 (2) H30+ ~OH
B. LiAlH4 C. (1) Ag0, OH- (2) HzO*
A D. Os4
E R—c—o—on  (Bayer-Villager Rxn)
e} F Crt6
s |(|: (1) DIBAL-H, hexane
NO—R (2) H20
R_C=N (1) DIBAL-H, hexane (1) RMgBr |OH
(2) H20 » R—C—H
(2) H3Ot N

OR" OH _ R

| R (|: y ROH (Grignard Rxn)
R—C—H <—— R—C—H =

Or Or H or OR (Rmay beH)

(Aceta Rxn)
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I R-CH-R OH
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rR—07 R R—C—R
R"
Assuming R has greatest HoCrog
migaratory aptitude
H > phenyl > 3° > 2° > 1° > methy, "
B -Vill Rx (1) R"MgBr .
(Baeyer-Villager Rxn) (2) H3O* (Grignard Rxn)
(1 03 I o
—C > R/C\ R < AlCI3 M N @
(2) Zn, H20 Friedel-Crafts Acylation onto Benzene R—C_ cl
(WhereR'isAryl )
AA
(1) X2/ NaOH
1) Li, Et20 .
R—Br %’ R5—CuLi whereR'isCH3 (2) H30*
. @)
(|? RoCuLi éI: +  CHX3
R—C_ cl R “OH
A. (DR-MgX  (2) H3O* (Grignard Rxn)
R—C=N H
B. () R-Li (2) H3O+ where R'is CH3 _ HgSO4
( ) R-C=C-H § «—— R—C=C—H
OH H2S04/ H20
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Il OH7H 20
R—C NHRR" excess 2
~cl I Pyridine, ROH (-NH2RR" +CI (-
(o) (—pyrH +CI')
A
T 9
PENIAN ‘ > NHRR"
A. socCl2 R 0O R R'OH (-RCOOH)
(-SO2, HCI) (-RCOOH)
| H20
B. PCl3 —H+Cl
(-H3, PO3) ( ) \J
C. PClg ﬁ)
—POCI 3, . — >
| H30|) " R/C\O/R NHRR' OH7H 20
(-ROH) (-ROH)
ROH, H* \A
(-H20) A. NHRR', D (-H20) *poor \J
oo B. NHRR", DCC o) o
(—R'Oli) (-N,N'-Dicyclohexylurea) (llJ\ R OH7H 20 _ M
RS Ny (-NHRR") _C
R" R (@)
Y H+ /HZO P4010 D A
—NH2RR" + :
( 2 ) (—H20)
i
C H30+ /H20, D
PN - e OH/H 20 o
R OH (—NH2 ) R—C=N T
A. NaOH (-H 20)
B. NaHCO3 (-H20, CO2)
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O
Il NaN3 - [ D o H20
R—C. (-NaCl) R—C., N > R—N=C=0 09
Cl 3
NaN3 N — A. Na/EtOH
— » R—N=N=N
R—Br EtOH B. LiAIH,
(1) R—X
NH3
(2) OH™
A. (1) LiAlH4/ Et20 _
9 @ H0 > R\H,
R—C
“NH, B. Bry  NaOH / Hp0
(-C0O32, 2 NaBr, 2 Nat, 2 HoO
A. Ho/Ni, 140°
R*—C=N —2—% \
B. LiAlH,
N—0H A. Na/EtOH R*—C =R
R*—C—H B. LiAlH,
A. Hp / Catalyst HONO o CupO, Cw2+, HO0
Ar—NO, 25 > Ar—NH, tose) ™ A—N, > Ar—OH
B. (1) Fe/Hcl 2 CuCl
(2) OH™ >  Ar—Cl
CUBI >  Ar—Br
S, NHg where "Ar" is Aryl CuCN > Ar—C=N
Ar—(NO,), EOH > Ar—(NH,)(NO,) Kl > Ar—I
1) HBrF4 (2D
() HBrF4 (2) Ar—F
HaPO2 > Ar—H
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e —C P4
HC™ O D . Hz(|3 o 4 o R—CH,COH + X2 ~——> R—CH,COH + HX
> 2
H,C.__OH
27N HZC\C/ X2 = Cl2 or Brp

o=
O§

i 0
0O
C [l 1l
R—(EH—(CHﬁ—COOH H+ = f) H,C NH, D H2(|: \
n < — - 2/n o | 3 NH + HZO
OH OH™, H20 \ / HZC\C _OH Hzc\c/
CH
when n=2, a g-lactone; when n=3, a d-lactone FI2 g \(\)
i
N
ITIHz H+ > H\C/ \ -0 + HZO
— < - —
R CH—(CHﬁn—COOH o fio0 RN\ /
(CHz)n
when n=2, a g-lactam; when n=3, ad-lactam
Gabriel Synthesis
(l) 0]
(1) KOH NH2NH2 _H
N-H ——— > N—R —————> R—NH, + N
(@ RX EtOH I
N\
O 0] H
O
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