CH, CH,

Gary R. Gray © 2003 - University of Minnesota

Answer: Br,, Light

.. Light

‘BriBri ——— 2 :Br-

ﬁIw ‘Br- ﬁIw
SN A
Brz  3°radical more
stable
Product

CH,

CH;, CH,

CH, CH,

Gary R. Gray © 2003 - University of Minnesota

Answer: NBS (N-bromosuccinimide)

via
CHs

* i

CH, CH; CH,

3°, allylic 2°, allylic

Note: NBS is preferable to Br,, light since it produces
Br; in low concentration as the reaction progresses:
NBS + HBr — 5 Br, + Succinimide




CH,CH, CHCH,4

Gary R. 6ray © 2003 « University of Minnesota

Answer: Br,, Light

ﬂ.lﬁ_\_w
via H

resonance stabilized benzylic radical

HsC HsC OH

Br

Gary R. Gray © 2003 + University of Minnesota R4

Answer: NaOH

HO
SN2 reaction

HsC (inversion)

Arww

via

Note: An alcohol such as CH30H is frequently used as
the solvent but water can be used if the starting
material is soluble.




H3C HsC N

Br

Gary R. Gray © 2003 - University of Minnesota

HsC HsC NH,

Br ?

Gary R. Gray © 2003 - University of Minnesota

R6

Answer: NaCN, acetone

<N=C:
SN2 reaction

Iwﬁ/Q/Lw\/ (inversion)
P

O
I

Note: Acetone (CH3CCH3) is frequently used as a solvent

in S 2 reactions.

Answer: NH; (excess)

+
HsC NH,

: z:w
via J MZN

(inversion)




HsC HsC OCH,

Br

6ary R. Gray © 2003 - University of Minnesota

Answer: NaOCH3, CH;OH (Williamson ether synthesis)
CH;O0"
SN2 reaction

) H3C A\
via 7—_(inversion)
Br

Note: Elimination occurs to a significant extent with
2° halides.

HsC HsC SCH;4

Gary R. Gray © 2003 - University of Minnesota R8

Answer: NaSCH;, CH3;0H
(Williamson thioether synthesis)

CH3S
HsC SN2 reaction

via (inversion)
Gw

Note: An alcohol such as CH3OH is frequently used
as the solvent.




Br

Gary R. Gray © 2003 - University of Minnesota

HsC HsC C=CH

Answer: Nal, acetone

I

H3C \ SN2 reaction
via /Q/ wﬂ)} (inversion)

—_—
Br
Gary R. Gray © 2003 - University of Minnesota R10
Answer: HC=CLi*
He=C" Li*
HsC L\ Sn2 reaction
via (inversion)

Gn




HsC HsC F

Br

Gary R. Gray ©® 2003 * University of Minnesota R11

Answer: KF, 18-Crown-6, CH3CN

via
18-Crown-6 + KF ———> F| + 18-Crown-6-K"
H3C Sn2 reaction

w\./A (inversion)

—l

Note: CH3CN is used as the solvent.

H3C H3C N
Br

an alkyl azide

Gary R. Gray © 2003 - University of Minnesota

Answer: NaNj, acetone

+
=N= azide ion

H3C Sn2 reaction

via Y (inversion)
Br

Note: Acetone is used as the solvent.




ﬁIwﬁINﬁmﬁlI —_——— ﬁIwﬁINﬁmﬁﬁIw

Gary R. Gray © 2003 - University of Minnesota

Answer: 1. NaNH,, 2. CH;3I

ﬁIwﬁINﬁmﬁnI Product

H,N" Na*
/ nxwhm
ll\ MZN

CH3CH,C=C:"

ﬁIwﬁINﬁmﬁlT_ _— ﬁIwﬁINﬁmﬁlﬁINOI

Gary R. Gray © 2003 - University of Minnesota R14

Answer: 1. NaNH,, 2. H,C=0, 3. Acidify

via
LA .
ﬁIwﬁINﬁmﬁ“ (\GHO — ﬁ_\_wﬁINﬁmﬁlﬁINO Na
H
Acidify
Product
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CH,OMs CH,

O —

Gary R. 6ray © 2003 -« University of Minnesota

Answer: MsCl or TsCl, pyridine Q
_

» ‘
- N
Z CH,O  t
QINOI Z 2 I
»/O
Il
Cl—S—R
I
(0]
Product G_A/v \G

Answer: 1. LiAlH, , 2. Acidify

+

|
H

fv CH, .ﬁm\sm

Sn2 reaction Q (Ts)

Note: Tosyl and mesyl| esters are good leaving groups in
other S\2 reactions.




H;

CH, C
—-
(o (e @n

Gary R. Gray © 2003 - University of Minnesota

ﬁ_\_NOI ﬁ_\_mw.a Aﬁ_~ Hv

Gary R. 6ray © 2003 - University of Minnesota

Answer: HBr or HCl or HI

CH;
. . -H,0 +
via -
(0
ﬂi He rds
Br orCl orI”
Product

CH;

Answer: PBrj or PCl3 or P/I,

_wq.-/v \”

CH,—O—-P—Br
H Br S\2 reaction

via

Note: P/I, generates PI; (unstable) in situ




HsC . HC Br (Cl,T)

OH

Gary R. Gray © 2003 - University of Minnesota R19

Answer: PBr; or PCl3 or P/I,

n U

IO+

Note: Sy2 reaction; P/I, generates PI3 in situ

HsC HsC cl

OH

Gary R. Gray © 2003 - University of Minnesota R20

Answer: SOCI, (neat, no solvent)

mzN

mn_

Note: S\2 reaction; non-nucleophilic solvents
(e.g. benzene) can also be used.
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Answer:  SOCl,, dioxane

LN 5,2 Hi& ~J10;
via ,Q/»ozumun_ — h_

Product

Note: Double inversion gives overall retention.

CO,H CO,CH;

g — d

Gary R. Gray ® 2003 - University of Minnesota

Answer: CH30H, H,50, Product
I
+ sI |I+ vh»m_ws+
A 0 C-OCH;
SR,
via QJ QsT_
|| CHaOH He0 || mmwxm
H OCH
0 Q 3
C-OH . wdl OH
OIS
/
H ﬁIw OﬁIw

Note: Fischer esterification




CH,OH CH,OCCH,

Gary R. Gray © 2003 - University of Minnesota

Answer: m_u o)
— idi ]
CH3C—Cl, pyridine CHyC—Cl
- )
CH,OH CH,0"

00

O =
- CH,0—-C—CHj
Product —-——

O/o-x - O Na'

Gary R. Gray © 2003 -+ University of Minnesota R24

Answer: Na or NaH

- H,
QO-I\y.Zn ——» Product

<

Note: Sodium metal and NaH deprotonate 1° or 2° alcohols
but 3° alcohols react very slowly. Potassium metal is used
for 3° alcohols.



CH; CHs

OH O K

Gary R. Gray © 2003 - University of Minnesota

CH, CH,
Oroe = Clomme e

Gary R. Gray © 2003 : University of Minnesota R26

Answer: K or KH

CH; H
. -2
via O-H QK ——— Product

\,

Note: Potassium metal or KH used to deprotonate 3° alcohols

Answer: CH3Br or CH3CH,Br

CH3

~ 52

Oy CH3—Br ——>  Product

Williamson ether synthesis

Note: Methyl or 1° alkyl halides or tosylates (mesylates) must
be used as the electrophile, otherwise elimination (E2) usually
occurs.,




m_\_w I/ \ﬁ_\_w
Hi—C—br  ——=  Je=c{

CH,4 H CH;

6Gary R. Gray © 2003 - University of Minnesota R27

Answer: NaOCHj, CH3;0H
ﬁIwOn‘v
CHs E2
/\/< *eaCH; —  Product

via I.:_ﬁlﬁ )

osz coplanar
transition state

Note: E2 reaction; 3° halide does not undergo Sy2
reaction.

CH;3

ﬁIw SDQO-..
3 +
Br
CH,
minor

Gary R. Gray © 2003 - University of Minnesota

R28

Answer: NaOCH3;, CH30H

CH30™
CH;0 T qu
H _
Y CHs ﬁ CH,

via and

T

Major Product Minor Product

Note: E2 reaction; 3° halide does not undergo S\2
reaction.




CH;

Gary R. Gray © 2003 - University of Minnesota

Answer: NaOCHj;, CH;0H

;/w-.
via CH;
_\_

n_\_wo-{\

Note: E2 reaction; H and Br must be anticoplanar in
the transition state. The most highly substituted alkene
is the major product.

CH; CH;

Gary R. 6ray © 2003 - University of Minnesota

Answer: NaOCH;, CH;OH

o)

A

CcH;0 M CH;

via

Note: Anticoplanar transition state. The most highly
substituted alkene (see product in R29) cannot be
formed.




CH H

_ 3 // \ﬁ_\_w
HC—C=OH  ——  J=C{

b, H CH,

Gary R. 6ray © 2003 - University of Minnesota

Answer: H,S0, or H3PO, , heat

H,0
CHs .ﬂ CH,

! \ HO N\ s
_ (/ Aﬂ.QMV I_:ﬁllﬁ._.

cH; H H CH;

via H3C—

Note: A strong acid is required to protonate the alcohol.

OH H

H

+ cis-isomer

Gary R. Gray ® 2003 - University of Minnesota R32

Answer: H,SO, or H3PO, , heat

+
H.,O. H
~H0
via Trds
HSO,

/\

Product

Note: E1 reaction; Saytzeff product predominates. The
trans alkene is more stable.




Me Me H
H Br \ /
—_— c=cC
H Me e / \
Et t Me

Gary R, Gray © 2003 - University of Minnesota

Me

H Br V A
D ——
H Br

Me

Gary R, Gray © 2003 - University of Minnesota

Answer: KOH, heat

» Me

HO ,(\I

Product

Note: Anticoplanar T.S. for E2 Rxn; B branching
favors elimination over substitution.

Answer: Zn, CH3;CO,H or NaI in acetone

Product

anti | elimination

?/ Me
esmmlm into, Me<ZH
5

C-Br bond)




Me

M M
Br——H mv A © EHs CH,
e e——
H——Br Br
H H

Gary R. Gray © 2003 - University of Minnesota Gary R. 6ray © 2003 - University of Minnesota R36

Answer: Zn, CH3CO,H or NaI in acetone Answer: 1BuOK in tBuOH
Br H o
tBuO
H Me Product v
Br
H
Me & anti | elimination via "H
ZnBr ww H
Br ?/ H
Me H Zn - Me H
Me H (inserts into
C-Br bond) qu.
Br Note: Hindered base favors Hofmann product (E2 reaction).




lvo NN
=

Gary R. Gray © 2003 + University of Minnesota

HsC HsC

Gary R. 6ray © 2003 + University of Minnesota

Answer: 1BuOK in t1BuOH

+wc0®

via

o )

Note: Hindered base favors Hofmann product.

Answer: 1BuOK in +BuOH

HiC H
via \V
er )

Note: Hindered base gives E2 product rather than
Sn2 product (see S7); abstraction of H farthest from
methyl group favored.




Ph "
Ph r
w_m_ H , M
Br H  Ph

Ph

Gary R. Gray @ 2003 - University of Minnesota

CHy

W1Im|I

Ilmlw_; _— CH3CH,C=CCH;
CH,
CHs

Gary R. Gray @ 2003 - University of Minnesota

Answer: Et3N, heat ﬁ :NEt5
H
Br
" rotate mm/
Ph
Ph —_—
H Br Ph 44
s 5
Product

Note: The vicinal dibromide undergoes E2
dehydrohalogenation when treated with a hindered base.

Answer: KOH (fused), 200 °C

via HO
- slow
HO ™\
_\_ ,I .m m._. ﬁiwﬁIm _\_
CH3CH, .V\nw«llmw_mxw RN %A P

w.;% W.Q @\ /ﬁIw

k




mINww
H-C—Br
CH, > CHyCH,C=CCH;
CH,
CH,
Gary R. Gray © 2003 - University of Minnesota R41

H-C—Br —— = CH;CH,CH,C=C—H

Gary R. 6ray © 2003 - University of Minnesota

Answer: KOH (fused), 200 °C

ﬂ\J " OH IO-)
=_u_.. \I\ /\|/< H
I_Vn n.d._.m.. or %.,Mn nm_\_
Br) ) Br {Br
@ fast ?mé oH

:?./ “wq. :3. ﬁ/

e \ \h ﬁ/ or
HO H™~ ﬁ/

m_os/ \ m_os

CH3CH,CH,C=C—H
Base-catalyzed « rearrangement

Product

Answer: 1. NaNH,, heat 2. H,O

Br H NaNH,
CH3CH,—C—C—CH, > CHiCH,C=CCH,
H Br (Double

dehydrobromination)

(Base-catalyzed
rearrangement)

H,0
Product --———— ﬁIwﬁ_\_NﬁINﬁlﬁ ZD

NaNH,




Ilm —Br
CH,  ———  CHyCH,CH,c=C—H
¢H,
CH,
Gary R. Gray © 2003 - University of Minnesota R43

Answer: 1. NaNH,, heat 2. H,0

Br
] NaNH,
annImnINImlnIqu —» CH3CH,CH,C=C—H

H (Double

dehydrobromination)
ZDZIN

H,0 ]
Product <—2— CH3CH,CH,C=C:"Na"

CH;
CH;

Gary R. Gray © 2003 - University of Minnesota

Answer: HBr
. Y—CH, ©Br
via ——>»  Product
I

Note: Markovnikov addition




CH;3
CH,

Gary R. Gray © 2003 : University of Minnesota

Answer: HBr

+ Br
via CHy ——»  Product

Note: Markovnikov addition

NW1

CH
o — Of

Gary R. Gray © 2003 - University of Minnesota

Answer: HBr, -78° + (PhCO,), or (MeCO,),

ne
(~/

cH, Br: "—CH,Br
> /
Product
7 Q 2
PhC-0O-0-C—Ph |V: 2 Ph—C-0O-
eat
o) (0]

Ph—C—0 -+ + H—Br — Ph—C—OH + Br -




CH;

CH,
s OH

Gary R. Gray © 2003 - University of Minnesota

OH

CH=CH, CHCH; ()
O —

Gary R. Gray © 2003 - University of Minnesota

Answer: H,0, H,S0,

via —— 3» Product

Note: Markovnikov addition

Answer: 1. Hg(OAc),, H,O 2. NaBH,

H,0:
H J H QH
C=—— CHCH, HgOAc
/+\ II
& —O
OAc NaBH,

Product

Note: Hydroxymercuration/demercuration




OMe

CH=CH, CHCH; (1)
o T — O

Gary R. Gray © 2003 - University of Minnesota

CH;

Gary R. Gray © 2003 + University of Minnesota

Answer: 1. Hg(OAc),, MeOH 2. NaBH,

I, .I mu>>m
C==C. MeOH C—CH,
/.—.\ I —e R I Im
N o
OAc ¢
NaBH;,
Product

Note: Alkoxymercuration/demercuration

Answer: 1. WNI@ or .._lIT.WIw 2. INON. NaOH

cH CH, CH;
3 BHj
_— H R = H
(1 mole)
H LB,

(3 moles) R R H,0,

NaOH

Product

Note: Hydroboration/oxidation - syn addition




CH;

Gary R. Gray © 2003 - University of Minnesota

CH; Br

- . CH, (+)

Gary R. Gray © 2003 - University of Minnesota

Answer: D,, Pt or Pd/C or Raney Ni

“ S

17/77777
catalyst

Note: Catalytic hydrogenation - syn addition

Answer: Br,inCCl,

via
o)

Note: Bromination - anti addition




OH
CH;

I+

Gary R. Gray © 2003 - University of Minnesota

)

Answer:  NaOCl, HCI, H,0 (HOCI)

UOIN
CH3
via ~ > Product
cl* (-H")

Note: Hydrochlorination - anti addition (Markovnikov)

CH
CH, 3

Gary R. Gray ® 2003 - University of Minnesota

Answer: CH,I,, Zn(Cu)

[
. L. —  Product
via //L\ _n -H

H H carbene

Zn(Cu - -
CH,I, |Av1m/|n_\_Aw.N=.mHv <> I :CH, Zn"I

(carbenoid)




Gary R. Gray © 2003 - University of Minnesota

Gary R. Gray © 2003 * University of Minnesota

Answer: CHBr3, KOH

w1 m_.
IO- H- n Br —» -"ﬁ.ﬂ/wh

Pw-.. W_a

a-elimination Y

H .8
Product —-—— Q\)“ﬁ/w
H

Note: Dibromocarbene is the electrophile

Answer: CH,Br,, NaOH

Note: Bromocarbene is the electrophile




Gary R. Gray © 2003 - University of Minnesota

OH

H
(U — (Jan @
H

Gary R. Gray © 2003 - University of Minnesota

H O Product
Qxﬁ/‘\ @,\M_ﬁ_
0 +

CO,H
cl

cl

Note: Epoxidation reaction

Answer: pﬁOwI Ap = I. ﬁ_l_wv. INO

H

I
o e
H

H

HO (-H")

Product

Note: Epoxidation followed by hydrolysis of the
oxirane (anti-hydroxylation)
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CH; 3

Gary R. Gray © 2003 - University of Minnesota

Answer: cat. 0sO, , H,0, or dil. KMnO,4 , NaOH, H,0

S
O

I
o, 0 o 0
205 —= 05 o
o0V Io,,o//NN

Product
H \

O// \\O o} eO NaOH
\>>3 > 33 INO
/4 N - ']

(0)(@ )o) O o

Note: syn-hydroxylation

Answer: 1. O3 2.Zn, HOAc or Me,S

0 y/ CO
>0 Yl
0 O
{0 H
I |
CH,
brod Zn, HOAc o m_u
roduct AIIIIQ. Me,5 o
H

Note: Reductive Ozonolysis




CH;
CH;

CO,H

Gary R. Gray © 2003 - University of Minnesota

Answer: 1. O3 2. H,0,
ﬁIw ﬁ_\_w
7¢ 0"
(0] o) \7,
> Lt
\ A4
Lo~ H
’ b
CH;
O
H,0
Product - O m_u
I
Note: Oxidative ozonolysis

ﬁ_\—wﬁ_\_mﬁmﬁﬁ—\_w —_— ﬁIwﬁINﬁINQINﬁIw

Gary R. Gray © 2003  University of Minnesota

Answer: H, ,Ptor Pdor Ni

CH3CH, CH;
_ H,, cat. \N.__ 7/
CH3CH,C=CCH; —2——— c=cC
syn addition) / \
H H

H,, cat.
(further reduction)

Product




ﬁIwﬁIN ﬁIw

\ /
CH3CH,C=CCH; —— > c=cC

/ N\
H H

Gary R. Gray © 2003 - University of Minnesota

Answer: H,,hPd/BaSO, , Quinoline
CH3CH,C=CCH;,

H,, Lindlar's catalyst
(syn-addition)

Product

Note: Lindlar's catalyst can reduce alkynes to alkenes
but can not reduce alkenes (poisoned catalyst).

n_\_wn/_\_N H
CH3CH,C=CCHy; ———> \an/
H CH,

Gary R. Gray ©® 2003 - University of Minnesota

Answer: Na , NH; (lig) , very cold

e anh/IN
e .
ﬁIwﬁIN = Iﬁ_\_w —_— - ..ﬁ"ﬁlﬁ_\—w
A ® .
H—N—H
¥ NH;
IlﬂZlI
CH3CH, H  cHycH,
nH, Qe 0 T2
Product —--—— C=C -«—— C=C-CHj
/ \ e [/
H CH; H

(trans favored)




CH3CH, \I
CHyCH,C=C—H ——> /ﬁ"n
/ \
Br H

R. Gray © 2003 - University of Minnesota

wq.
anﬁINman
Br

ﬁIwﬁINﬁmﬁlI _—

Gary R. Gray © 2003 - University of Minnesota

Answer: HBr, low temperature

ol

ﬁIwﬁINIﬁmﬁlI —_—
Br
Product

Note: Markovnikov addition

H

+ v
ﬁIwﬁ_\_Nlﬁ"ﬁ/

H

Answer: HBr, high temperature

\Y H
CHACH
HBr N \I

CH3CH,C=C—H  ——> c=c¢
Gl N
:Br: H
I+
Br annIN/n\an
Product -=—— il +

:Br:




(@)
1l
ﬁIwﬁINﬁmﬁlI EE— ﬁIwﬁINﬁﬁIw

Gary R. Gray © 2003 - University of Minnesota

o)
i
CHiCH,C=C—H ———»  CH3CH,CH,C—H

Gary R. Gray © 2003 - University of Minnesota

Answer: H,0, H,SO4, HgSO,4

~H' + H
ﬁIwﬁImlﬁmﬁlI —_— ﬁIwﬁINI..ﬁ"ﬁf
I
h H,0 (-H")
CH3CH, H
tautomerizes \ /
Product - cC=—cC
u / \
HO H

Note: Hg* catalyzes reaction; see text.

Answer: 1, m_DNWI 2. INON. NaOH

CHsGH H
CHyCH,~C=C—-H —— > wA./N /

4G (syn addition) =4

H=B—Sia H  Bsia,
Sia
)
(bulky borane) H20; | NaOH
CH;CH, H
tautomerizes N\ /
- c=c¢
Product - / \




Br CH,OH
O — O

Gary R. Gray © 2003 - University of Minnesota

OH

Br CHCHS,
o O

Gary R. Gray © 2003 - University of Minnesota

Answer: 1. Mg, Et,0 2. H,C=0 3. Acidify

H
H-C=0

7

Br MgBr
Mg
Et,0
/)Imnno

Acidify CHOMgBr

Product -—-=——

Answer: 1. Mg, Et,0 2. CH3CHO 3. Acidify

Acidify

Product -~
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Br CH,CH,OH
O — U

Gary R. Gray © 2003 - University of Minnesota

Answer: 1. Mg, Et,0 2. CH3C(O)CH; 3. Acidify
CH,
HsC- n 0

Q Br qu
//nrxwﬂovn_\_w
n_u>>mw1
Acidify €—CHjs
Product - CH,

Answer: 1. Mg, Et,0 2. HiC—CH, 3. Acidify
o)

Q Br Mg MgBr
ol QJ
2 n_\_mlnxm
po

Acidify CH,CH,OMgBr

Product -




Br

Gary R, Gray © 2003 - University of Minnesota

Br HO.__H

Answer: 1. Mg, Et,0 2. CH3COCI or CH3CO,Et
(0.5 equiv.) 3. Acidify 0

0
B

MgBr o -cl \__/ﬁxw

|'

MgBr

Y

BrMgO CH;
acidify
Product ———-—

Note: See text for complete mechanism.

Gary R. 6ray © 2003 - University of Minnesota

Answer: 1. Mg, Et,0 2. HCO,Et (0.5 equiv.) 3. Acidify
0

—_—

MgBr

MgBr

Note: See text for complete mechanism. Formyl chloride

is unstable.




CH; CH;

Gary R. Gray © 2003 - University of Minnesota

Answer: 1. NaBH, or LiAlH, 2. Acidify

: ;
II\_:V IlmulI

H
H Og or
_NL_/an

H. _O Na" (orLi")

Product acidify CH;

CO,Me CH,OH CH,OH

Gary R. Gray © 2003 - University of Minnesota

Answer: 1. LiAlH, 2. Acidify

Note: LiAlH4 reduces aldehydes, ketones, and
esters but not alkenes. See A 35 for complete
mechanism.




Gary R. Gray © 2003 * University of Minnesota Gary R. Gray © 2003 - University of Minnesota

Answer: H,, Raney Ni Answer: 1. NaBH, or LiAlH, 2. Acidify
N
0 _J\—-HR o) o}

7 T\~ HR catalyst

A N ys H

d I./\\ ( N H or f
catalyst A1 4V ~ H H

“ —Al— —R—

A H \_»_ H H w H

e H H
CH,0'Na" (or Li*)

Note: Raney Ni and H, also reduces alkynes to alkanes. Note: Alkenes are not reduced.




ﬁON;N GON;N ﬁON;N
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OH 0

Gary R. Gray © 2003 - University of Minnesota

Answer: 1. NaBH, 2. Acidify

H
o HB=H Nd' 0 Na*
<« H
—_—
ﬁONgm ﬁON>>N
Acidify
Products

Note: NaBH, reduces aldehydes and ketones
but does not reduce esters or alkenes.

Answer: INﬁ1OA or —LDNﬁ—aNhuﬂN INMOA . INO

via H

Note: Chromic acid oxidation




CH,OH CO,H

Gary R. Gray © 2003 - University of Minnesota

CH,OH C—H

Gary R. Gray © 2003 - University of Minnesota

Answer: H,CrO, or Na,Cr,07, H,S0, ,H,0

;D

vl

-0- Q.IO H CHO
OO
via O

#\ :0H,

Further | oxidation

Product

Note: Chromic acid oxidation

Answer: dil. Na,Cr,0; , H,SO, , H,0, acetone (Jones
Reagent) or CrO3:Pyr or pyridinium chlorochromate (PCC)

via _

Note: CrOj-pyridine = Collins reagent;
CrOj3-pyridine « HCI = pyridinium chlorochromate




