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1 Reagent
CHAPTER

Stereoselectivity:-

» two product (major + minor)

H H
I

6 2_o MO if H is present
=2  at Tth position Nu®
5 3 will always attack form.

H H " Ho H
Nu E 0@
+
0© Nu

(major) (minor)

if bulky gp. present at 7
% 5 position. will always attack.

from endo. position.

{ Stereoselectivity’ ?} E e &( 0®
(major + minor)

(mmr) (major)

Koo e, ;B<
CH3 H CH3
% ’ eo
b (minor)
(m ois

( b o SP’(Planer
creating steric

hindrance.
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@ o Nae
% M8
Cieplak model :- o*

Nu®
u ‘\ o
A iu
donation donation
by C-H bond. by C-C bond.
C-H < C-C (strong bond).
+" nucleophile attacks from axial position.
H Nu
i 0® if Nu is bulky, then,
1,3 diaxial
NO axial attack.
Nucleophile. Axial attack. Equatorial attack.
0 HC =C°® 88% 12%
N CH,® 85% 65%
PhOLi® 42% 58%
CH;CH,MgBr. 29% 71%

form. axial position.

Q LlAlH4
J —_—
Me :

0

®

e
Nu will attack. 0 ﬂo’,’
(C)

Me

o
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0
CH
s C — CH;  0©Ng®

H SPh

ON,®
O" Na™  work up CH;  OH
vy | ]

H SPh H SPh
®

BrOH
m A=
ﬂp

H B'

CH;  OH CH; 0©

3 W —>~aOH /%
H Br H Br

CHs  OoH CHy

H30+ 0
<_
2 f

CHy

H OH
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Reducing agents :-
LiAlH, :-
"ldehyde — alcohol.
Ketone — alcohol.
Ester — alcohol.
acid — alcohol.
amide — amine.
RNH>; — RNH2
R-CHz- leaving grp — alkane (R-CHz2-H)
R-CH2-Ots — RCH3

0 O, . ®
Il ®LiAIH4 flJ-Lu '8)+ ?-Alﬂ, o 0-Li
-C— — D .
R=C~Cls "t~ s e~ N
|
H
0°1i©
NS 0° AlH2
/?\\_—\ ? c H + |O| LIQ
/ \/—N
H AlH3 ,'4 P
H H '@AIH l,
\C/ ? @V\?e Li®
C
P C IS YN
8N e s
AL S
| ® wX/
H H OLi H o o Li®
' _AI< |
4C 0 o /(l:\
| R <': ' H
v 'l"\ /ﬁ:\
Hio® o—aP 1
J | E I
OH 78~
S H 4
H
0 0 Li®
i LiAlH4 |
CHs—C—CH., — H3C—¢|Z—CH3 afler work up.
. H
LiAlH4 .
: rom LiAlHg.
or
oD
OH |
| CHs—C — CHs
CH— C— CHs |
H
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/ N\
Me Me s Me “Me
® P"\/\CHO LiAlHg s
bond is ; double bond
double bond 35°C e ,ow' 'tmpd"“d)
at Iu’gh temp
Ph H
T NcH,0H Ne=¢” 0 LiAlH,
W S T
hig HC—CH
¢~ rich double f e
bond ; H- CH
not atta.ckm H3 ?
here.
® I i) LiAlH,
—NMe, —————>
@ 2 Gi)mot  Aldehyde @ CHO

0
] :

LiAlHg => H®
2n(BHy), =>2H®

LiAlHg4 © ,0'Bu
H\Alx

[LiAl(0-*Bu);H] . ¥ Motg
Buow ﬂlercfore }

less reactive. A more selective

0
g—-*— 0 less reactive
i oy
M,Eo oc O THF, 0°C. > :OHCQ
e-deficient T o
center.
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[LlAl(ORAl_,H] —> very bulky attack from
down side.
0

&

® 0

oM LiAlH,
me “nc00tBu  H® me

OCHy
0®
oy
t
OCH,
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® 0 HO

CH H
(uj/ ’ ch LiAlH, %OH
= _
N Yo "
CHy CHs OH CHy

H H
® Ay
— <
Q must
LiAlH, = H®  CHs stable.
2n(BH.)» = 2H®

H

® Heow /)

5 0 HO
HsC 7 — e “
N CHy N~L-CHj
- i

OH
M
CHj

H

Y
CH;
® H H
0 H
= Moe
SR
0 i
®© H i) LiAlH, one pair is not
N~ W available for
0 o g ol BE one_position.
0 0® H 0 0
~H He 5 work up. _"_
H 'Z" "H
0 o
I
N=C—CHy
“y
NH, NHCOCH,
AC:O
_—
OH OH
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Stereo selectivity in acyclic molecule :-

Cram's Rule :-

large 0 HO HO,
. %
<
(major)
swk,&‘“’ # la “ N7 f.’
of i rge group must be “anti” to > .
cro™ => attack of Nu® from small group side
\o“‘"\s «“ ”
S = mra ]
RIS => attack from medium group side.
0
Et 0 0
)\/'k mc% mi, H
H me = s k‘J\
Et Et
I
HO
H
me,, z
Et

Felkin-Anh Model :-

» product is same as Cram's rule.

> this model is more perfect than Cram's model.

» it includes stereo electronic interactions.

1. large gr. should 0 be to carbonyl gr.

]
~C~

0
H CHy me H

LPh>/LH
HY e, ":&o H@d
§ M @ P Ph

2. Medium group should be gauche to group
(A) is more appropiate.

ToppersNotes / 9828-286-909



3. Attack will be from small side.
jz same produt

0
® g\ . cram’s model
H
0
H H
Ph
H
H
Ph cram’s model.
Fel(kin anh model. ” bond eclipsing.
more
perfect)

Cram's chelate model (Anti-Cram's Rule)
Condition for chelation :
» must be atleast one gr with unshared lone pair at @ position of carbonyl carbon.

| I Z =-0H,-SH, -Oe)
| - NHy , —NR, ,
(o]

]

in chelation.

RMgBr = Zn(BHg), ~ CeCly

Must follow above two condition.
» chelating group should be "Syn" to carbonyl gr.
> attack of Nu®© from small group side.

@ L 0 . £t 0

'l". L‘At”‘

: CH3 —.) CH

“HOY "H Cram’s H PN O 3

H S chelate "‘
model. m
L.
HO_ HO, _H ffo - Ho~ : 0
m
L _VL CH
7S, O small  Et g
gr. side. H
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HO H HO H
( major) ( minor)
Cornforth Model:- 0
» If a-halogen is present
» bring halogen anti to carbonyl. />/u\
» attack from Small Side. Cl H
Et 0 Et o OH
. H_  Et H
il w X, — fpile
cl Cl cl H
Model. Adjustment Attack-from .
1) Cram's Model i) large — anti Small group.
ii) large — syn medium group.
2) Cram's chelate model. i) chelating group. — syn. Small group.
3) Cornforth model. ii) halogen — anti Small group.

® M .NBn
H MelLi
me
0

—NBr, = lone pair present, due to large. gr. does not participate in chelation i.e. Cram's model is
applicable here.

H NBn, me 0 Me S 0
0 Bn,N
H 2’8"2

BryN \I/\Hlf Bn,N &— Meli
H )\ H
me " /\ﬂ

0 0 attack from medium
/7 side
HHL’MI(H H'-.,.. :mc ;H CHy H, me H
Bny, N 0 Bny,N 0 B N' ] OH
A "2 CHs
large gr.
is in “Syn”

Bu,N H Bn,N H H
-2 L wCHy  _ "2 _/_ _,-C”3 Il a \ ém ..-‘H
) ) OH NBn,

H;C HO H HO H

me
BnyN " <~
7/\|/|\ OH
me H
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—‘\ H NCBH‘, MeOHx
Cram’s rule. -

CHj

EtOH, -78°C

)\M R

Cram’s l NaBH,, CeCl3,

)\:ﬁ(”
large gr.
T largeg

Nu' attack from
medium side.

~08H4
large gr. “Syn’ to

Ph
Ph—P =0

‘l“ H
CHy

Mrse gr :

H OH
HC.,

. NaBH,, CeCl HiC, H
p—Ph —> p—Ph

I\ EtOH, -78°C. T
0 0 Ph I i

H OH

Cram chelate
() model
H™ will ] |
attack . large gr.
less h:n@red 9¢ 3
side. CHy
H OH
® CyH; 0
BuMgBr
‘“u" me >
OMOM e
0
protection of 0 CyH,s
all gr. Lewis j Mo“&(u\ _ me
acid is used for me = H
deprotection. C,H;s » OMOM
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OH

MOMO o B
i )/< = H'5C7\'-/<me Cram’s chelate
s me !
1547 A H/ O model .
P >/u\ i PngBr Cram’s chelate
model .
Br-Mg j\ U
~ CH C=CH
N f/ 3 =2 g
CH, CH,
H MgBr.
me
}I] H,..-‘OH |e i-Pr OH
PR me + _ _
H i Ph o me
me H '.me
major 7
minor
. () BaBr (2 &9)
® BNy n :
i) LiAIM,
COOH w) [0]
0
me IV) % .
oLl
l Bnfr
CH,Ph
Ba, ¥,
“”f,.‘. H h,r v, "
—
COOH COOH
me ne
o] |
BN, LiAIH, o
/Y<c};o /\'/< CH,0H
me
me
cram’s rule
- B%NQ.... " l
B c—H OMe
/\./f) A g
me 0 \o- u.
"’N'-_- /] nedium
. ,OMe BHN, H
:_.-cu,-g “— - f,’“
me  Ho 0 - 0
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7 chelation will scoour

® 0
A/u\ sk
OH 0
R
l zﬂ(m)a
RO‘\ H OH OH OH
R . @ = ”)\/k H
R
H 5 O OH 5 H ‘—)
| 5
® ,,0" ¢ ¢ McOB(OMe), , NaBH,
R T OET,  THF, MeOM
- -78°C.
MeO — B— 0Kt
|
Ot z
g—on M p_o-87 g —> MeOM
(ome

Et H

R—0—BT
et

- chelation, attack from anti side.
=~ chelation increases electrophiicity in carbonyl carbon.

@ H OH OH 0
0 P \M)k

OEt
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Me,N [BH(OAc )]

CH;CN, AcOH
-20°C.
0 IOAC
H \B\ B- above side-1"
K3 OAc Cmpd. on H*
—> R above side (2n*~
l attack reqd !
H OH OH
R ~H

DIBAL - H (Reducing agent)
(Diisobutyl Aluminium hydride)

\Al_H H Al(i'Bu)z
» internal alkyne — cis alkene.

Low temperature

» ester aldehyde.

High temperature

alcohol.

» cyanide — aldehyde.
» R - COCI — aldehyde.
» R—CONH,/N, — aldehyde.

R-CEC—H R-C=C—CH,-R
tearzz;nal internal alkyne.
ne.
® ,
@® ﬁ H Al(i-Bu), <|)|-/’U(n-8u)2
-~ _%
R—C~0Et polar protic R—C—OEt
solvent.
Oo-Al(i-Bu),  (i-BuAH O 0 - Al(i-Bu),
o — b}
R=sHl R—C—OEt
R-C :
‘Q OH H
i — |
R’C\~H

H
CN DIBAL H
H3o*
H
M
® /@ Ycoo e DIBAL-H UOTCHO
DCM 7sc
Me0O

low temp
ester —> aldehyde.
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Boc

- .
® . --=-_  DIBAL-H
/7 N (low temp.)
activated ester (attached with
double bond).

always give alcohol.

® ; DIBAL-H .
R—C=C—R > R—C=C—R
/ \
H H
lNa. liq. NH,
intemal alkyne —> cis alkene.
R—C=C—R'
/ \
H H
® DIBAL-H _
cis -
internal H H
alkyne. H
Na, liq NH3 : l :
H
H H
$ o0 i>04¢ JAl(i-Bu)
o H ‘L/ 2
H H l
CsO H30’ c=0
o oA
H H o
® o H 0 i) DIBAL-H
me i) CI-CH,~COOT  => if two five membered
me /DBAD/ PPh; ring are fused together,
£ me i) LiAlH, the stereochemistry of group
H > present at the junction will be

the stereochemistry of incoming
group.
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= 11T

H B- above side-1~
i\ C H oy mm Cmpd. on H*
: OH above side (2m*-
H

attack reqd !
0
H I H g
me % C—CH,-Cl Cl-CH,-COOH
3 me me
i <— DBAD —
- PPh,  me
me
H H
| LiAtH,
0
2" 3 g CH,-Cl
"N me - T LiAlH,
me SN2 I Sme
H H

NaBH, :
» Selective reduction for reduction of aldehydes and ketone.
”  Na*BH, Li* AlHS
L} Soft Comparison to Li*
0

® [ NaBH,® O
H
0
® I LiAlH, 1
CH;—C—COOEt ——>  CH;—CH—CH,0H
1 NaBH,
OH
CHy— CH— COOEt
0 CH,~OH
Il CH,~OH /H* ¢\
© CH;— C — COOEt Y, 0.9
CH,— COOEt

J LiAlH,
0

| o 0 ol o 0
@_
CH,—C—CH,0H + "~/ N,
3 2 CH,0H CH,0H

{ Base.

.« ether is base resistance.

ToppersNotes / 9828-286-909

16



NaBHs :-

Ketone/aldehyde — alcohol.

Tosyl hydrozone — -CH2.

Alkyl azide (RN3) — AMINE (RNH>)

CHO  NaBH, CH,0H
™ =, gy
Et0, 2 EtO,
® ﬁ OH
NaBH
02N©/C\CH2 cl TH“> 02~@/kCH2—Cl
t

OH OH
NaBH,
S &
EtOH
59% 41%
0 NaBH, OH OH
CeCly-7H,0 @ + ©
SelectivityT Lots 99% 1%

reactivity |, J acid.

0
NaBH4
CF T )
Luche’s reagent

(NaBHg+Culy) @

Luche's reagent = Ketone is reduced in presence of aldehyde.

O: —> Higher 0 — low e~ density.
l!‘ e~ density I
CeCl,
i.e, Ketone reduced in presence of aldehyde.
T > N ,
R,/C—O pH =5 ,/C=N_R acidic
ii) Na(CN)BH, . med.
( less reactive than NaBH,)
H H 4 7% ;Ii
| +
R'-C— N—R’ e /C=N—R’
| R’ U
H
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® ° NaBH (0Ac); °
0 AcOH 0
AcOH
E QNH CH,—Ph [ I}N — CH,—Ph

E)O:N CH,—Ph
m ToNENH,
TsHN—N

l NaBH,

O TsNHNH,
0 NaBH, (CN) Y L K
1,5 hydride
shtft
f\ Nz N N— N~ Ts

TsNHNH,
® Ocu =CH-CHO ——> ©—cn CH—CH=N-NHTs

1,5 hydride
shift l ©—cu=cu—cu—~=ﬁ-u P
4 3 2 1

©— CH,— CH=CH,
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