ALKILOVANIJE

*STVARANIJE ENOLATNIH ANJONA

z ()H(\GB zZ
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ﬁ@

-
R R
Li,Na, K, Mg Hg, Sn
0 o, 0® 0
)I\ )\ -—> )I\@
BH
O O

n n
Z:-NO, > -CR >-SO,R >-C-OR >-CN > -SOR > -Ph

Jedinjenje pKa Jedinjenje
CH,(NO;), 4 Ph-CH,-CO-Ph
CH,COOH 5 MeOH
CH,(CN)CO,Et 9 CH,COCH,Cl
CH,(COCHj), 9 EtOH
CH,CH,NO, 9 i'PrOH
®

Me,;NH 10 tBuOH
PhOH 10 PhCOCH;
CH;NO, 10 CH;COCH,;
CH;COCH,CO,Et 11 @
CH,;CH(COCH;), 11 CH,
CH,(CN), 11 Et,NH
CH,(CO,E), 13 Me;C-CO-CH;
(/ \S 15 Me,C-CO-CHMe,
CH,

CH,;-SO,-CH,,
H,O 16

CH,CO,Et

Ph
CH;CN

|
OZN@NH 16

pKa Jedinjenje
16 HC=CH
16-18 PhNH,
17 Ph;CH
18 Ph,CH,
18 CH;-SO-CH;4
19 NH,
19 Ph,NH
20 PhCH;
21 H,C=CHCH;
21
21
23
23-27
25
25

pKa

25

27

28-33

33-35

35

35

36

37

38



Sporedna reakcija: samokondenzacija

©
o

©M Oj O OH
P Y%

Deprotonovanje nesimetri¢nih ketona
* Kinetic¢ki i termodinamicki enolat

* Uticaj metalnog katjona

o® 00
o0 M o} O M
MB MB
—— ——
e S—— -
22% M=K 78%
78% M =Li 22%
A
E
(SXC)
O M
K
>
©
keton + B enolat + BH
Kineti¢ki uslovi: Termodinamicki uslovi:
* niska T (-78 °C) *visa T (s. t.)
* viSak baze * viSak ketona ili prisustvo H-donora
L C B o
*nema H-donora *Na ili K kao metalnijoni

.9 .
*Li kao metalnijon

z@



T: M=K 42% 58%
M =Li 13% 87%
K: M=K 54% 46%
M =Li 100% 0%
BAZE
R-OM /R-OH za ketone: 4’~OK / +OH
e} OK oK
N ‘ OK Rastvarac +
(N J
Y
85% +BuOH 15%
40% DME 60%

NaH / THF, benzen: Jaka baza, ali nerastvorna

NaNH, /NH; + Et,0: Problem rastvorljivosti supstrata u NH;, moguce sporedne reakcije u NH;
Ph,CLi, Ph;CK

LDA, LICA: Jake, nenukleofilne, rastvorne baze

+ - )\
)\ THF, -20 °C + = )\ Li N

HN + BuLi —_— Li N
7/ 5 min.

LDA LICA




N d
Uticaj rastvaraca JLio Li
R_ O\ lo\ OR
Nepolarni rastvaraci: agregacija, polimeri Li R

THF, DME (c-donori): monomeri, reaktivni enolati

DMF, DMSO, HMPA (n-donori): visoko-reaktivni, razdvojeni jonski parovi

® ©
HMPA---Li OR

Ambifilan karakter enolata (O- i C-alkilovanje)

oe/_\ o)
f’\j c—X —_— k/ C ili K

Alkilovanje ketona

(@) [eYc) (@)
)]\/\ Ph,C Na By
é oO
Ph Et,0 > Ph 62 %
o®
Ph/Y Ph3C Na» Me-I > Ph 93%
0 Et,O0 0

Problem polialkilovanja

Li—OR

THF

o)
NaNH, A~ Z
— » _— +
Et,0, 36 °C Et,0, 36 °C

54-62%

MeO,C CO,Me

o o)
Pa NaH
+ Br CO,Me —_—
benzen

94%



* Aktiviranje a-poloZaja

0
COOEL
EtO,

COOEt
_
NaH, C4Hj,
s. t.

* Blokada a’-poloZaja

“\%\\

CH;I EtO,
—_—
K,CO;4
- (0)
aceton
A
NaOEft,
EtOH, A
izomerizacija
|I|... ’\\
(0]
0] O

O
1O Ph;CK
+
2° Mel

9%
le) O
EtO,CH
z
> OH
NaOMe
Ce¢Hg
72%
O
Z “SBu-n 1) KOtBu
o
2) Mel, +tBuOH
Ra-Ni KOH, H,0, A
EtOH, 65 °C
HO\/\O/\/OH
O O

77%

41% 21% 6%
O
n-BuSH A NSBu-n
p-TsOH, A
95%
O
2 “SBu-n
Ra-Ni, EtOH
65 °C, 45 min
O
82%



Alkilovanje enona

O OLi X O
Br
1 ekv.
LDA, THF /\/ ( :
—O> > 98%
) -78 °C ) THF, -78 °C do s. t. .
OBu OBu O'Bu

Regioselektivno stvaranje enolata 1,4-redukcijom enona

N Q\p 00

i . : o® | A 1)
(\/\\//)o Li, NH, A0 Li U 0O Li H-OR Pt
' e
O OLi o)
° Br . =
Li (22 ekv.) 1° A 6 min. -
o
NH;, 2° NH,CI, H,0
H,O (1 ekv.)

Uticaj reakcionih uslova na reaktivnost kinetickog enolata

0 0 0 0
DME,s. t.,05h
1§ J

75%
Y
68% 32%
\ v J
Mel (5 ekv.)
84% %
THF,0°C,3h 16%
94%
\u v J
Mel (5 ekv.)
> 97% 3%
HMPA (3 ekv.)
THF, -78 °C, 10 h
97 %
|\ J
Y
Mel (5 ekv.)
> 99 % 1%

ZnEt, (0,2 ekv.)

HMPA (3 ekv.)

THF, -78 °C
99%



* Selektivno gradenje enolata (indirektne metode)

OSiMe, OLi o
n-B
LDA, THF L1NH2 Bul (5 ekv.)
EE— 90%
78 °C, TMSCI NH;, EtzO
o}
é/ — OSiMe;, OLi
TMSCI MeLl Bul
e 83%
Et;N, DMF EtZO
OLi o}
ACz MelLi (2 ekv.) PhCH,Br (2 ekv.) Ph
THco, P
4 >—OL1 DME 10-30 °C
58%

Intramolekulsko alkilovanje

ONa

55%
benzol 80 °C

70% (NaH/DME: 95%)

oon
A
s

1°LDA, Et,0, C¢H,,, -60 do 0 S o
2° HMPA, Et,0, 0-20 °C 1%
o) o} 0
I S—ox
LDA, THF
— Br —_— +
> -70 do 60 °C
OH 2h H
pentan, 25 °C 84% 2%

94 %



* Stereoselektivnost alkilovanja na cikli¢nim sistemima

LiO

* Napad sa sterno manje zasticene strane
* Na cikloheksanonskim enolatima: aksijalni napad obi¢no pre nego ekvatorijalni

Ph,CNa

Et,0,
dioksan

Et—I

—_—-
NH; lig.

ONa

95%

5%

CH,l

5%

95%

Me

67%



ALKILOVANIJE ENAMINA

®
\NZ o N, .~
O/—\ HO NM62 CN /-\ N
1® H e
+ HI.\I.MGZ = e _ Hzo

o
Najéesce koriséeni amini (poredani po reaktivnosti): ( S > O > [ j
X ) )

H H

&

: /’\Rﬁ

H
(o)
< o <> - _— N S
R AcOH
é/ (HCI)

R-I = reaktivan alkil-halogenid

(o o

R-N 1

>
R = alil ili benzil

p-TsOH (kat.) N

+ ( S > +

N toluol, A CH;
| -H,0 (Dean-Stark)
H

85% 15%

[Oj p-TsOH (kat.) /\
_— N, O 80%
* toluol, A \ /

y H,0



* Rastvaraci: toluen, dioksan, acetonitril,....

O
1° BrCH,COOEt, A CO,Et
> 58%
/20 H30®
N
© Br \
}COOM&:

Br CO,M %

> Me 87%

Et;N, CH,CN, A

ZQ
o
o

1o N
_—
2° AcOH, H,0

90% 1%

LN é EtMgBr o, N‘é 1° PhCH,Cl CHO
>_CHO + >_NH2 > >—/ —_— >“_"/ —@>
“H,0 THF 2° H,0

Ph

80%

Ph
EtO OEt N7 o

A 1° EtMgBr, THF, A
+ PhNH, ——>

-EtOH
20/\/\/OTS
3°HCI, H,0, A




ALKILOVANIJE BIFUNKCIONALNIH JEDINJENJA

*MALONSKI ESTAR

©
O O o)
COOEt NaOEt J]\/ll\ P
EtO OEt <  EtO OEt
COOEt EtOH o
* Monoalkilovanje
|
CO,Et 1°NaOEt, EtOH COOEt
> 90%
CO,Et 2°n-BuBr COOEt
1° NaOEt, EtOH Lo COOE
> Y 46%
OEt
20 Br/\r A 11h OEt COOEt
OEt 7
CO,Et 3
CO,Et 1°NaOEL EtOH
CO,Et 2° BIW/\ CO,Et 849
\.
CO,Et
2 1° NaOEt, EtOH CO,Et
CO,Et > 60% *
: 2° <:>_Br CO,Et
o
CO,Et 0
2 1°NaOEt, EtOH . 6% CO,Et
Z\
CO,Et CO,Ei

2° %—Br

‘ >=O,ZnC12

Ac,O

CO,Et
> > =<
CO,Et

90%

MeMgl
CuCl

- prim

sec



* Dialkilovanje

Et
EtO CO,Et 1° NaH (2 ekv.), THF,s. t. OEt
Y\r . \ > EtO,C N 68%
SO
OEt CO,Et Br EtO,C Br
0°C,2h
EtO
OEt OEt
1° NaH (2 ekv.), THF, s. t.
Eto)\/\( CO,Et = > EtO,C 76%
20 /T\
CO,Et Bf Br EtO,C =
Br
CO,Et P x? luol
) Bu,N HSO,, toluo CO,Et
+ Cl\/\Cl > I>< 2 91%
CO,Et K,CO;, H,0 (kat.) CO,Et
80°C,21h
* Transformacije malonskih estara
* Hidroliza/dekarboksilacija
CO,Et CO,H
CO,Et °
2 . Br\/\/Br EtONa CO,Et 1° KOH CO,H
CO,Et EtOH 2°HCI

COOH o
0 ~= =7y
-CO, {D



* Dealkoksikarbonilovanje u aproti¢nim rastvarac¢ima

R\ ,CO,Me (Et) R
. DMSO 4+ NaON s  (H,0) 100-180°C_ >—COM6(E0
R?” CO,Me (Et) R2 2
COOEt
DMSO, H,O (3 ekv.), NaCI (0.5 ekv.L _
COOEt 80%

/\/\/\)\coom

130°C,8h

COOEt

DMSO, H,0 (3 ekv.), NaCl (05 ekv.)

COOEt 130 °C, 8 h

n-CsH

1 O

AN R
R? C—O—R3 CN —> R? —0°
R302C RSOZCQ

1 O 3

T 1 (i)R
RZiC—O—R3 eCN —_— Rzﬁ?_v’(;@
R30,C R30,C CN

DMSO, H,0, NaCl_
160-170 °C, 2 h

0 g CO,Et
N ""ll,/(

| CO,Et
Ts

D
Ts

CO,Me

CO,Me Lil, NaCN, DMF, A

O“U

@0
iliMe,N  OAc
MeO

(e

lNCOOEt 80%

n-CsH,

R\ e R
COOR? — COOR?

R? R?

R30—C—CN

91%
CO,Et

CO,Me

@‘ 75%

MeO



\ \
COOEt 72% (CI)
N.a.Cl, DMSO.H,0.4_ COOEL
COOEt ili NaCN, DM SO, A 78% (CN)
/ /
CO,Et CO,Et
EtO CO,Et NaCN, DMSO EtO CO,Et 739,
é 00
EtO EtO,C OEt
C s COOEt NaCl. DMSO, H,0. A C s COOEt
Cl COOEt Cl
COOEt NaCN, HMPA NC COOEL .,
—_— o
COOEt 150 °C, 10 min. COOEL
COOEt

DMSO, 2 NaCN, A

>

75%

D—COOEt

COOMe
IS Leoon.
NHCHO

A

DMSO, NaCl, H,0
>

74%

COOMe
s
NHCHO

S

66%

COOEt
COOEt
DMSO, NaCl, HZO>
I}I CN 175 °C
COOEt

A.P.Krapcho, Synthesis 1982, 805 (Part 1)

trans :cis=5:1



ALKILOVANIJE I TRANSFORMACIJE ACETSIRCETNOG ESTRA

0 0 @@Na
)]\/[]\ NaOEt U n-BuBr COOEt
OEt EtOH, A ) S PN EtOH, A /\/:\[ 70%

COOEt 1° t-BuOK, t-BuOH OEt
> 80%
2° n-C,H,l
0

Ambifilan karakter acetoacetatnog enolata: C-alkilovanje i O-alkilovanje
* O-alkilovanje: K>Na>Li; Cl>Br>1; DMSO,HMPA > THF; voluminozni alkil-halogenidi

* Alilni i benzilni halogenidi obi¢no daju proizvode C-alkilovanja

)Cl)\/[?\ K,CO,,100 °C P! Y7 ook
OFt + AN W» OEt + O~

X Rastvarac % C-alkil. % O-alkil.

Cl aceton 90 : 10

Cl CH;CN 81 : 19

Cl DMSO 53 : 47

Br DMF 67 : 33

I DMF >99 : <1

* Alkilovanje seci tert grupama u kiselim uslovima

- R, _
0) (@)
0O O A 0O O
)]\/[]\ . > OH BF, OEt NaOAc 7o
OEt 0-7 °C \ H,O OEt °
® ©
O—BF;,
(4
| I— H —
- n. _
o) O O
O (0] _n
)I\/U\ . 5 AgClO, OFEt NaHCO; OEt (g9,
r —_— Emm— o
OEt CH;NO,,0 °C $ H,O
%@ ©cio,




* Intramolekulsko alkilovanje

O O O
)I\/U\ . Br NaOEt
SN
CO,Et
* y-Alkilovanje dianjona
e © ®
(o) (@) (@)

1° NaH, THF, 0°C__
2° BuLi, THF, 0 °C

)I\/U\OMG

o O o
)I\/ll\ J< LDA (2 ekv.) OLi OLi
—_—
THF N
0 O'Bu
®

)\/\)\/\ I I
- AN —
X X Br OMe Le

(S} (]

O O
/\/\)I\/U\ L NaH
OMe 7o ByLj

> =\—Br

* Transformacije acetoacetatnih estara

(0]

COOEt NaOEt

EtOH, 0 °C

Mel

7 N e Cd T i
°'Pr-I, THF, 0 ° 0s. [,
o urocwsy | I
M\OMS Li 2° H3O@ OMe

(0] (0]
OMe T77%
X
O eo OEt
COOEt NaOEt L/r COOEt
ELOH. A

CO,Et
EtOzC/\/\r



(0] O

©, OHO
NaOH (konc.) ( ;O /}
H H
OEt —HZO > OFEt >  CH,;C00 + >—COOEt
A

Enolizabilni estri (a-H) reaguju mnogo sporije

COOEt 5% NaOH COONa sto4 o
—_ —_—
H,O

o o 0 ,o_')
H

Dealkoksilovanje B-ketoestara u DM SO

Synthesis 1982, 893 (2° deo)

Y

DMSO, H,0 ©:><o 95%
A :
H

DMSO, H,0, NaCl
> 70%
170 °C, 8 h

CO,Et

DMSO, H,0, NaCl

90%
A




Alkilovanje 1,3-dikarbonilnih jedinjenja

I

Mel, K,CO,
e

aceton, A

77%

O-alkilovanje (veliki katjon, polaran rastvara¢, X = Cl, voluminozan R-X)

H,oNQ

X,

O
AN

6 O O OR
140-160 °C /u\)\
R=Br autoklav + Z
R
R = n-Pr 97 : 3
R = i-Pr 73 : 27
O O
NaOMe AN Br
> > +
MeOH
¢ o o)
— 15% 37%
O’/\
Mel, A Ba(OH
KOH - Ba(OH), HOZC/\/\H/\ 78%
MeOH, H,0, A o
H,0 O
65%
Me
Ph KOMe Ph Ph o
—_— —_— MGOZC 71%
MeOH, OMe
O
Mel, A o<)
| © _

1. KH, THF, -78 °do 0 °C;

zatim: I/\/Y

89% (10,34 g)

(0]
A
>
2. Cu(OAc),, THF, H,O (1:1),s.r. 10

Synlett2015, 2293



Talijumovi enolati:

O O o~ "o (0]
petrol-etar Mel (visak)
+ TIOEt —_— _n EEE—
s. t.
ViSOI.(vO 100% , izolovan
toksiCan kao kristalna 100%

supstanca

Alkilovanje u kiselim uslovima:

o o N— o 0
PN A )
HCIO, 57%



* y-Alkilovanje dianjona

o0® 066 e} o
)I\/U\ T )O\Na)oia RS /\/\/\/\)I\/U\ 9%
_— — 8 7 799%
NH, liq. P\F
0 ) 9) O o) 0]
2 NaNH, CH,1
> >» +
NH,
99 : 1
|\ J
Y
56%
O 0
2 KNH PhCH,CI
é)k > —> Ph 629
NH,
O ONa o)
NaOMe Z KNH, /\/\Br NaOH
> > > 41%
HCOOEt NH,;
_Na,
0I 0
=
NaOMe KNH, Mel NaOH
> > 55%
HCOOEt NH,
ALKILOVANJE ESTARA I DIANJONA KARBONSKIH KISELINA
. Br n-C;H;,
LDA. THF n-CiHy — OLi Y
78°,0,5h HMPA Z CO,Me 1°LDA, THF
OMe ’
97% 2° Etl
90%
\/\/COZMC
CO,Me

2° alil-bromid 90%

LDA, THF Etl, HMPA 1°LDA, THF _* \
> > \/)/COzMe

96%



1°LDA, THF, -78 °C

2o /T\

Br Br

Ph

Ph/\/cone

O,Me

LDA,THF,-78 °C
>

CO,Me
52%

I

o®
O Na
NaH o® LDA R
/—> RCH,COO Na —LRA g \_< 06
O Li
R-CH,COOH 0e
N\_2LDA R O Li
< (S]C)
O Li
0®
2LDA O Li 12 AN Ng,
COOH THF, 0 °C do s. t —\ 00 ® > CO-H
> os.t. o Li 2°H;0 /\/x
/\/O\ 1°2 LDA, THF, 0 °C do s. t HO,C
CO,H > 68-93%

2° /\/\BI’

1°2 ekv.LDA, THF, -5°-0 OC>

2
A

SiMe;

/\)\COZH

SiMe;
85%

PhS COOH
W
z

* Pregledni ¢lanak o alkilovanjima estarskih enolata i kiselinskih dianjona: Petragnani, Synthesis 1982, 521

80%



ALKILOVANIJE SUMPOROM STABILIZOVANIH KARBANJONA

EtO
Y\Br

2° OEt OFt
> z >80%
1° n-BuLi SPhOEt
phs” NF THF /<cl)
2° Ph Ph
0 oc > z 66%
SPh OH
Li SPh
o t-BuLi NPT _ .
—_— — 7%
/\( THF, HMPA PhS
278 °C

\K\/sph 1°n-BulLi THF, DABCO* W\/\@O Li, EINH,
2° —

ﬁfb YTy

DABCO
Dendrolasin

* Alkilovanje ditiana - "UMPOLUNG "

SH BF S . S
+ CH,O 3y > n-BuLi >e©L.
< SH CHCl, S THF, -30 °C S !
>~I
Hg2© < ><: < BuLi < > <



1° <:SH,BF3 Et,0, CHCl,

B

S 0°C,15h Q
CH;CHO H > SXS > )I\(\/\/\
2° BuLi, THF, -20 °C, 5 h Li 27 HeCly, HeO, S H
H,0, TEG,
86% 1,5 h, 90 °C S6%
0
S S
< > T 5 n-BuLi HgCl
Li >/\/\Cl _—
THF, -70 °C H,O
S S S
60%
S,
5 { »u OH s/j
S
Mes/\o/\rQ THF, -70 °C Mes” S
RS\ _SR = 0

(S} C

® (S}

Li
* Alkilovanje sulfona, B-ketosulfoksida i sl.

SO,Ph
o®
Br  pnso, Na SOLPh o gy . A\
— >

2° 1 _ Cl
Cl

1° NaOAc

2°Na/Hg, EtOH,
HMPA

Santalol



0
(S}
0 8 /\/\)I\/; o) ©
é NaH | OEt /\/\)j\/
—_— > S > 0
“o H, SoNeey, N 71%
DMSO
o®
o o° ONa Q o 0°
] ]
NaH Mel
/\/\)I\/S 3 S
o> DMF o> &N
Al/Hg
THF, H,0
/\/\)CI)\/
S
NP Oy,  +  PhCO,E
' o
o =
e o A om
o 87%
O O o}
J\/é NaH, BrCH,CO,Et
Ph PN > Ph CO,Et
®
eO,S\ o
Zn /AcOH JI\/\
— > Ph CO,Et
86%
® Q §
3— S 2
_S«_ COOR? NaH, DMSO, THF _S<_ COOR? R3—X I \rCOOR
R! ili: LDA, THF, HMPA R o 5. t 5
54-82%
R! = Me, Ph
R2 = Me, Et
Br
R3 = PhCHZBI‘, >=/3=/_’ MCOZC\/\/\/I i /\/\/\/\/\/1 i
0 __o
M , EtOzC/\Br



MICHAEL-OVA ADICIJA

®
Nu + Q — Nu/\e/ 0 5 Nu” N
z

Z =NO,,COR,CHO,COOR,CN, SO,R,...

Baze: R;N, piridin, piperidin, KOH, NaOEt obi¢no kataliticke koli¢ine: 0,1-0,3 ekv.

Rastvaraci: EtOH, MeOH, etarski rastvaraci, CH;CN,.....

0\, N

- @/\/(C:e

Nc\/\r CO,Et
)

CO,Et
CO,Et EtO,C CN 2
: NaOEt : >e/\ B/ H,0 NC CO,Et
—_— —_— \/\r
CO,Et EtOH,s. t. EtO,C
2 2 CO,Et

NC CO,Et .
\/\re 63%
| CO,Et |
0
0
\)j\ ,NaOEt (kat.) CO.E
> 2B 779,

EtOH, -10 °C do s. t.

CO,Et
o o CN
EGN 0
CN t-BuOH, H,0 o
s. t. CN
(0]
Zn/AcOH Pth\/\/COZEt
o o EtOH
Q n NaH ISI 86%
Ph S\ + =\ a > Ph ~N

CO,Et  THF

0
EL0,C 140 °C Ph)l\/\/ CO,Et

52%



| blazi uslovi,
o) H ,EtOH, A

/\)j\ CO,Et slabija baza
X
Ph Ph + <
CO,Et
(0] Ph

X CO,Et )j\ g
+ ----------------- 4

CO,Et

PhCH,NMe; OH 2
2 €3
NO, + —_— > ></\
CO,Me 86%

CO,Me H,0, dioksan,
70-100 °C

* Adicije preformiranih enolata

0 o e ©o6e A Co—é O (@) Ph O
gl S - e 0
NH; liq. XX

NH, liq., Et,0 H,0
71%
1° BuLi, THF, 0 °C, 20 min.
SEt O~ COo,M
o S avie HgCl
/\( 2 CO,Me g /W gCh | CO,Me
o”SEt 3° NH,CI, H,0 EtS SEt HCI, THF
5 0°C,1,5h o)
95%

* Akceptori 1n situ

o) o) e NO
CH;NO, . Me,NH CH,NO, 2 e
— —> 00
NMe, EtONa X



* Domino-reakcije, Robinson-ova anelacija,...

* Robinsonova anelacija:

0]

AN

CO,Et

S

(o)
CO,Et © P
< 2 NaOEt °
b y——
EtOH < D
CO,Et N CO,Et
EtO,C EtO,C O(’OEt
O 0
®
dimedon H,0,-CO, KOH, H,O
67-85% < < -
e} EtO,C ¢}
0
o)
Be
— o © - 0 e
= T \<
R R
el
B
0 0
H
(4+2) - &
-H,0 HO
R 1/}2
0
i ? COOEt
Et;N AI(OPr);
—
PhH,s. t. CO,Et PhH, A o

34%

®

0 N
H PhH, A
@) O

KOH (kat)

MeOH, A

0,

65%



(C] O

1
o~ _J_ ®
NaNH, Et;N H;0
Et,0, A> Et,O, EtOH A> > 38%
2 2 5
(@]

o)
N O<
NM"S CO,Et e

* —_— > 59% (3+3)

Dvostruka Michael-ova adicija:

O
CsOH x H,0 (10 mol %)
n-Bu,NBr (5 mol %) .
| | > Ph "Me
PhMe,s.t.,0,5h MeO,C CO,;Me

MeO C/\C02Me
98%,d.v.>95:5 D.R.Carbery, JACS 2010

* Adicije enamina

CHO
1° CH;CN, A
/\/\/\/NO OMe 3 . /\/\)\/\
’ Z > CO,Me 75%

2° AcOH, H,0,

CH,CN, A
(0)
Q EO] o)
1° JA CO,Me
* 2> co,Me —_ oo
2°H,0® o

1 ekv.

— — % CO,Me
D @ COMe
1 |
10 0
+ A coMe  —» n > CO,Me >
o 2°H,09
2 ekv.
MeO,C
® 60%

* prenos H nije intramolekulski



(2

O 0
COzMe CO,-M
A >Me
+ A co,Me > AOH s
Rastvarac H,O
Rastvara¢ Prinos Odnos izomera
MeOH 75% 100 0
CH;CN 65% 95 5
dioksan 60% 65 : 35
benzol 60% 80 : 20
* Cikloadicije
(@)
[ j NO,

CH,CN
20 °C

|

()

HCI NO,
+ | — —>
o) HZO’ s. t.
NO,
80%

petrol-etar N
—_—

™\
\_/
Z
S
L

X

&

CO,Me CO,Me
Et,O

25-30 °C

Z
]
Z

+ =—CO,Me  —

l HCI, H,0, 60 °C

0 0
CO,Me CO,Me
NaOH G2 PYALO; MeOH
-— :
H,0,MecOH

50%



REAKCIJE ACETILIDNOG I CIJANIDNOG JONA

RI—X R-C=C-R! (R' = prim)

<) <) O, 1 R-C=C
H-C=Cc® R-C=C F\_’M _R _ > W—Rl
HO

0 R!
)L  — R—czc—éw
R, R, OH
BuLi
> =i
_ RMgX
H-C=C-H > =— MgX
-RH
NaNH
> = Na

NH; liq.

> /\/\ 9,
33 °C = 67%

=1 + AN,

HMPA
/\/\ n P —>0 iy /\/\/\/ 83%
X

X A
A NH;, Et,0
1 3, &l
+ /\/ _— X %
X -33°,6h N A
Li
Et,0, A _
Ph—=—MgBr  + PhCH,0Ts  ———> Ph—=" 72%
Ph

=

1° LiNH,, NH; 0
> N %
o 20/\/\/\Br /\/\/\/OH



Cu,Cl,, NaCl
///\OH + /\/Cl —)2 2 — 75%
H,0, 80 °C _

. —_ HMPA
I-(CH,)y—CO,H + Li—m———H ‘EDA —_— ///\/\/\/\/\COzH 96%

* Za tert- RX : Al-acetilidi

_ R!X, CH,CI, .
R—=—1Li +  AICL — (RﬁAl — R—=—rR!

‘}‘Cl
+ /\/\< 98%

/\/\
(=

* Reakcije sa epoksidima

. ~ OH
& BuPh,SiCl Z > BuLi
=z 2 1° BuLi s
OM —_— fBuPhZSiOM — Z

20 N7 BuPh,SiO

1° L1NH2 _ OH
THPO THPO N *
N ROTHP = RO™ "0

73%

IMS—=—Li_
o BF, oEt20
CO,Me

73%



1° NaNH,, NH;, EtZO>
2° Etl,-40°C,5h

— 1° NaNH,, NH3 EG,O

/ 20 N7 ,-40°C,24h
O

/—OH
47%

Q H o . o
e . W EDA 1° BuLi (2 ekv.), THF, -40 °C
H\ “, DMSO 2° CO,
1° H,, Pd/BaSO,
82% \ O 2° A, -H,0
0
o) . _ o
= Na . NH; liq. = HgO,stO4,H20>
-35°C,6h 60 °C,2,5 h
OH OH
1° Li, naftalin, THF, s. t.
Go OH OH
2° _
= > - 52%
3°Li, THF,s.t.,1h
2 Y Ls.t.2h
(0]
KZCZ

KNH,, NH;, ELO
-40°C dos.t.,2h

MeO O MeO,

7 N\

MeO O MeO

90%

TMS+Li> | /
THF, -78 °C —=——TMS 99%

72%



©
REAKCUJE C=N

* Nukleofilna supstitucija

x M = Na, Cu
R-X . MCN rastvarac R—CN
X =CL, Br,I,OMs, OTs
OH
Rastvara& EtOH, DME, DMSO HO™
DMSOQO,
AN * NacN 140 °C AN eN 939
Br CuCN CN 829% ili Cl
N T> P Y o 11 PN\ + KI (kat.) + CuCN
Br CN

CucN___
Pyr, 215 °C, 15 h 90%

OMs CN
NaCN (3 ekv.)
. > 85%
DMF, 40-60 °C, 3 h

_.I'I\
) OTs NaCN, DMSO
—> 0,
OTs 90-95 °C 92%
* Cijanhidrinska reakcija
o}
HO
+ a + B — _—
Ph 5°Cdos.t. Ph Ph 2> HCI Ph” "CO,H

30%



OH

OH OH
PhCHO NaHSO, —> NaCN )\ el 1,0
+ a %
} Ph™  "SO;Na Ph” TCN s.t.,12h ph” Scoon 2
C
CHO N 0
—OH OH
OH
OH
HO NaCN —OH  1°Ba(OH), Me0” N~ . OH
OH NH,CI HO— 2° H,SO,, EtOAc, (e) D-gulono-y-lakton
—OH H,O kristalizacija OH
OH 2 33%
—OH OH
D -ksiloza
OH 0
NaCN (kat.) )\ HO O
PhCHO JL —_—> >—< 90%
EtOH, H,0, A Ph™ © CN Ph H Ph Ph
30 min
* Strecker-ova sinteza aminokiselina
j)\ NH, NH,
1°HCL, H,O
72 39%
Ph + NaCN + NH,Cl —> Ph CN T NALILO L COOH b
OH NMe,
Ph—CHO —> MeoNH 88%
Ph” “SO;H NaCN Ph” “CN °
o) ®
H,N_ CN H;N_  COO
10
NH;, HCN > sosH O
> L-metild
oM 2° HCl konc., N, metticopa
€ OH,s.t.,18 h OMe 130 °C. 5 h, OMe
OMC OMe ampu]a OMe



* Hidrocijanovanje dvostruke veze

CN
Ph KCN, H,0 NH,OA
Ph/\r =0 4OAC o Ph 940 smesa
CN MeOH, Et,O H,0 diastereoizomera
A CN
uslovi
+
0 : o)
O CN CN
uslovi: KCN, NH,Cl, DMF 1 1 (82%)
AIEt;, HCN 2 : 1 (85%)
PhH, 0 °C
AlEt; + HCN : Et,AICN + EtH
H H H
2 HCN + 3 AIEt eOH
> +
THEF, 25 °C H,0 A
O [e) H O
CN CN
96% 4%
L\ J
Y

75%





