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WURTZ REAKSIYONU

Wurtz reaksiyonu, iki alkil halojenir molekilinin kuru eter icindeki sodyum metali kullamlarak
eslesmesi ile alkan elde edilmesidir. Reaksiyon yirayisd (Mekanizma), tek bir elektronun sodyum
metalinden alkil halojenire aktanlmasi ile basglar, bunun sonucunda alkil radikali ve sodyum halojenir
tuzu olusur. Daha sonra ikinci bir sodyum molekidld bir elektronunu alkil radikaline aktanr ve bir

nitkleofilik karbanyon (R:" ) olusur. Olusan karbanyon nikleofilik olarak alkil halojenir molekiliine etki

ederek (SN2} en son alkan Grininid ve diger sodyum halojenir tuzunu olusturur.

Mekanizma:

LR
-

Ma SX:

I_’?‘";“- - Serbest
’ GIERUT radikal kuru eter S .
R-X: - R: NG A2 ReX: R—R
L kuru eter ™ e alkan
[;TEK:])

(T EI;]\W Na TEK - Tek Elektron Transferi
- {0} Serbest Radikal tek elektron icerdigi igin
e cok reaktiftir.

5y Substitution Nucleophlic Eeactions
(Niikleofilik Yer degistirme
Eeaksivom)
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WURTZ-FITTIG REAKSIYONU
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B. Cocey-Hause alkan Septeal

Alanlacn Senterinde o tlanilan Tyt bir 36n+emd?c Lﬁd\:m
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Corey-Posner-Whitesides-House Sentezi
(simetrik ve asimetrik alkan sentezi-biitiin alkanlar)

dieftil eter
R-X + 2Li = RLi+ LiX
1‘3! 29? alkil lityam
or 3°
2RLi + Cul = R-CulLi + Lil
litum dialKilcuprat
(Gilman Reaktifi)
R-CulLi + R'X = R-R'" + RCu +LiX

+

1° alkil veya 2°
sikloalkil halojeniir

Reaksiyon yiiriiyiisii (mekanizma)

.
- | )
[R—Cu—ﬁ] Li* 4+ R'—X— | R—Cu~R | Li*—= R—Cu + R—R' + Li—X
X
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“
Corey-House sentezi
CH, CH, CH;
CH3CH-B1' + L1 = {CH; CH Li + Cul 2 (CH, CH) -CuLi
izopropil bromiir
CH3 CH3
(CH,CH),-CuLi + CH.CH.CH.-Br > CH3CH CH,CH,CH,
(R'-X) 2-metilpentan
(izohekzan)
mekanizma = 2
NOT: R'-X, en iyi iriin elde etmek icin; birincil veya metil halojeniir
olmalidir.
v,
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g REAKSIYONUN OZETI: A

Baslangi¢ R-X, birincil, ikincil veya tersiyer alkil halojeniir olabilir; ikinci alkil
halojeniir, mutlaka metil, benzil, primer veya sekonder alkil halojeniir olmalidir

birincil alkil halojeniir

Eger ikinci alkil halojeniir iiglicnciil olursa, sterik etkiler ve
eliminasyon yan tiriinleri gibi olumsuzluklar ortaya gikar.
Oysa, bu reaksiyon ile beklenen iiriin alkan olmalidir.

\, ' v,
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Cs Gﬁsmrcl R.Qaks:‘dcnu tle alkan sentexi

&eignacd realkitleri (Rig X) ,\r\em ntiklecfil hem de buaik Szellk-
\%ﬂa\c orgonik bilestkler Saaterinde Gde lwilantlan bilestvlerdi:

Bu ¢eoudifler 2aw astdik Wideojen iieren bilesikledle reaksiyena

girerel hidrckar boalart olustucur
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Grignard reaction

Formation of the Grignard reagent

/‘_\_‘
v DR D + S *+
R—Br + M3 —= ARBr- + Mg- = R: e« Br « Mg ——» R-Mg—Br
¥¢\
Grignard reaction
- > 2z
Be Uageis
< ' O/"M 8 H\o
| - A Mo — ' HO
R Rl 2 Br—Mp—R? ,j)l f.‘:"’ SRMGB:  R™7 TR? -MGBOH 17—
RY - - az

o
Victor Grignord ©=C=Q \ R"L “CR"
= o o
(1871 - 1935) o oy g o 4% °
The French chemist Victor R OH NT R, o ,LLH VETR
Grignard discovered this reaction — 2 ¥ = halogen, OC(*OIR", SR™
in 1900, and it has been studied o ©
and used extensively ever since. = /.LR‘ R H

https://www.facebook.com/share/p/HTCFrGQ8PgWn8Tki/
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https://www.facebook.com/share/p/HTCFrGQ8PgWn8Tki/

Realksy Jmun 3&(‘33336 2

1. dacelille Gergnard resltefi ho2sclone -

g=x, M3 o B-M9g%

Rueu eter Grignard reoU.:Fi

2. Daha Sonra Su ile edbilegtvilyr (hideoliz) ;

L&@ou —_—» A-H + Mg(oﬂ)x
N o

alkan
\U
OenRlL s pMetan eildest
Cua®e —23 | cuamger S, oy + Mgl
K. cter

Now

Sistemin asiri
1sinmasini 6nlemek
icin 1hk su banyosu
kuftanilmasi 6némlidir.
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G« ALl halosenaclerin Tndirgenmes; ile atkan eldesi

PN \"E ‘\uloienﬁdtfm QOEu., ¢nke metali Me sulu astHiv ertanda

al\kan vermelk G2ere reo\cstaor\a girer
Qeo\Lstbon\m 3‘\10{23&56 A

R—% 4+2n + HX —» RHA + 210X,

— 2N XA

ooneler -

2nC
Cang <€ +2n +HCe ———» Ca2He <N L8

eri\ Werr
Chay

%“3 N HB[_. CH—;C-H Q_‘,,_cgz-ﬂ + ZnBry_

CW5CH CHCW, — B

Bu red\LSijonlarcch amnlie stomu alleil ko.\ofenarﬁ.q {arbon

romuna elelcteon akdarir. Bundan delayl realkesiyon bar mdir—
o

3e.nme_ cealks ?:30.‘\\4 ducr
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iletim

3 borusu
SpOr ==
hidroien gazinin
O:{___E E f yanmasi pop sesi
- - mum
Test tupu X ol >
Sey. H)SO4 = tps| hidrojen ‘
gaz 2
e kabarcigi O-— hidrojen gazi ile dolu
Jobox eyt
tanecikleri SRRt
sabun

cOzeltisi

[
s
[L—

Zn — Zn* + 26 v ]

0 +1-1 +2 -1

Zn + HCl —» ZnCh + Ho
+ 24
In+2H" = Zn"" +H, ‘ T
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M&kaniama ﬂ

£+ &- = P ++ -
20% 4+ R=-X: —» R:zA s x:] _“_)_(_, P-H + 2N +2X
Tadirgrn a\kan

AGlGake holeFealr

2.5.3. A\ken ve alkinlerin hidrejenlenmesi e alkan seate2d

- e t
LCH = CHR + Wa NINGPE pew, s R
151 basing
at\lken

NT vew P€ » RCHCH2 R
151, basing

RC=CA 4+ Ha
alin
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2 .5.4. Kolbe cleletrotial fle alkan Semtexi

Lacboksilile asct +ulacinin e-‘ell-'fraltﬁ\fjfe anctta. allanler

elde ed Ameictedic

S, +
EREE 40 — Ee BBt A8, ()
O-

(Pt vb)

2.5,5. ¢ altnlemv al\leitl enmesi Tle allcan 3eateas

ug allknten'a dali bag hideejenlermi Casetrlenik hidvrosen)

allee\ 3¢\)P[oc\3\¢ yer dej‘.“s-\-?ceb?\érh.. Bu +ir Peoks\‘d-w\lofq

i at&,(l/eme_” adr verr

re gibi kuvvetli biv baa ile uzakloyhirilebilin

lire Asetrlentle hideoypen ha o€ aspdiahiv-

ke Sodyum am
g Widcejent uzal losticilan alleth lkarbeau bic anyeadur

(a\ldnlr un\\jo.‘\u) ve vygua G\ halogeniur ile Q*\Lﬂe§ﬁr‘\‘\€bﬂi‘r.
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Kolbe Elektrolizi (simetrik alkan sentezi)

RCOONa ——» RCOO™ + Na*t

karboksilhi asit
= -e .
R-(-0 —— ﬁ:- P_'_’ Re + CO, ar]:;tksiyunn
0
R*+ Rt = R—R eslesme reaksivonun
alkil (coupling)
radikali

Na' 4 @ —— Na+H,0 —> NaOH + H, katot
2 2 reaksivonu

Kolbe elektrolizi drnek:
2CH;COO Na + 2H,0 ——— » CH5 — CHy5 + 2CO., + H., + 2NaOH

sodyum asetat

Anotta : (viikseltgenme) TN
O O
1l - Ze- ] - -
2CH; === C — O|— 2CHsz + 2C0O.

ZCHE — o — 0 —m -
asetat 1ryonn metil
2CH 4 - CH5; — CHx karbon dioksit radikali
avrilr

Katotta : (indirgenme)
2e— _ -
_— 20H™ + 2H

2HL O

Z2H —= H.,
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‘/-N?N\h.
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e ‘-CFH o C""‘C' g L(Lu:q’ R- CEC-R,
Scd\\;um W
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(2098 osit) Ny seqe T Layhoavndag

dalleama clmaeyin Pr‘.mzf((‘ )
halefenbr
ina bosamalita yeai seatealenen alldnin G4l bagt kalali-

£l Widrogenleme Yoatemt ile hidrozenlenerele alkan <€\de

ed\ir s “n
[ \.\ { ”!-
pt, busing H H
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A ,2,mel--€\?zn-\q.x sente2i ‘@ec{lr{

- o c
Ch3 /\z“s B 13

CH3 ’ . _—

C\A—g,«&-\c-z-c.u Bf_"{‘_‘_‘;. Clh;-CHC=CE Na' o CHCHEC CHa
e p (~NHy) (""’“3") 4-M(H(~’l-pe0{.m

2 - Mekil-A-bitia
agic\ “2
Pt
CiH_g ba.smq
cu'acacuzcu,.qg _

2 -metilpeatan
¥ peopin ve 2 -beomaprepanin bu sentezde allkilleme baSawa ~

%mda Lo\\an\\oma3a<a§\nq diklkat -?—¥meh$?m‘z, CGn e

S \die ve O\jrﬂma e Haa reokQJOn olur

avlil halejeatr

\o:’/‘”if\‘?f

Chg CHCH 3

* C“SCECH ‘.E-Q—‘-‘%?' CH3C=Cr ).59 ———% CHy=CHCH3
R LL )

Propin ba:;;lqm\(. ~cugczen propen |
R — Nabr (Qﬁr\{mq Grini)
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2.6. ALKANLARIN REAKSIYONLARI




9 .6 . ALCANLARIN REAKST YONLARN

A \(\(lksel*ﬁeﬁm& P\-eqts\:jot\lqﬂ e

Manma, 0eganile biletilere ¥1gli bir reaksiyondur B organtk
bilepgin Saf oksijen tunde veya havayla £am yhlseltsen-
mcsmde_) €O, ve W30 olusturmost ¥ yanmed!! olaral tonim-
lante: Manma elayinda C‘hiamba Storekli 184 vem‘l.c‘r, yani
e\Lactermikiic

Manma reokst‘:jc(\u :

ISt co. + (n+1)H0
CnaHapner + (32:}_3'\ 0y —— N

4
ocnek;

2H,0
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Yanma Isisi/CH, w
Alkan + O, — CO, + H,O
697.1 g86.1

Alkanlar gsg g 17 '5!_54-"] 4 06306 KkLmol

658 & 6G2.
Sikloalkanldr |

CO, +Hz5-

Uzun Eim:jr]i& G C} O O 3=E:::

Alkan
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2l G serlt tconlavi
L‘{av\mq (S154 (kcal/Mol)) o meleleilan deserhk ele\ctronlav

Sayistnt 26,05 Tle ¢arparak bulvnue 5rne§n‘/l. etanmin Yyonma

\S151 ’{qx 26,05 =364, F i cal [mol ' dGe. Teorik dedesse 368, 4
eol ,mo\ ‘dar) - * HH

H:C:C*H

H H

B . itrolama ceaksiyenu @
caklicta atteik astt (HNC3) buhorlocglq

‘on Luuuetiy 5&\&&2\*3&'\
a Ve W20 ‘SQ

allkanlar Yhlsek st

¢ Tlir. WO
nikro ticeuine d5nas bacelebilir 3

boauva biyuk bies kisminl CC

er\List ile hidceolkor
vlea dgsutir ((ofo 2.0) -

d £ alstirtGr, Verim old
ot + W20
Han C0a + W2 O + W00y,

rea\LssOr\
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yanma reaksiyonlart
,‘b (\Hq_ _\, 9*09 S Tt | C,Oa + }’3 O . tamamlanmss yanma

5 Oha 4 130, ——> W TP

b ) tamamlanmamis
) Ch 4 4 0a —_—D o’%, 1 o yanma
lamba isi veya

karbon siyaht

fE;—\n(\Qhﬂ c]a‘\'\CL \(_ompleks h\‘dochar\cn/\laqu nﬁoo\qmo\ Scnuy ~

cunda 2nevde vilmalar clur ve farlli Sedaler oludur.

v : I ¢ s
‘c3me':c)t‘tL, propamin niteclanmosinda dgrt farldt Gvin mey

dana gelir?

CH3CM2CHg + WNOg — CigNO, + CHaCH, N0y
T CHzCW, CHUa N0 4 CH3f'lHC-‘“3
N,
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C . Hidrokarbenlarin pargalanmast Cerakiagt) !

Y, \)
Bolam 2-1.4 (&) de antatildp gied ham peteclin benzi'n

— S 3 - e q sy Am
(‘c{ert\gf Qo o\dxgu vGn (0/0 5-—2.03 A 3&:’ pehro\ Geranlecin
le. benzin elde cedilic PBPwmun taan , ham

'S {Fa\".N :&‘Q“Y\i
o - _Rooec de 15 i R lmig
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Siklopentan
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€is - delcelin £rans-delaolin
A dAamanten f)cw\dd\ge_ 2evimdels SNlohelzan hellkalacinin
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QG bﬁju"t\u dﬁuv\lﬁﬂmlsw\f rgefren -ff,‘gfl{h‘& |o;\r‘ SI\S*QNAJN,

Gu boyutly odamendan gapisimm uaehlmas elmasyapiim

Verif. elmasSin azivt $€(“Hl‘?f, e|mesin m»"donlar‘CC-. lovaleat

‘oq%‘qf‘q bir aveda +utulan ¢elc h&aﬁll. bir meolekul olme —
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bt?er ?\g\\'\q bisikute bileat\de: c\lhnes \\ja?\S\my\
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v Elmas, grafit, fulleren birbirinin allotropudur. Her
ikisi de C atomunun degisik dizilisinden olugmustur

Grafit
r \
= o
& T 2. Y L oo
o N\ CH e °© 1 > >
o L 2R -9 o '
[») > >—D
& > g v
Elmas Grafit
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Karbonun bazi-allotroplari:a)yelmas; b) gr.

— ——

=~ <) altigen elmas; d-f) fullerenler (C.,, Ccso, Co); )
amorf karbon; h) karbon nanottp
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2.2.3. Doymug halkali hideokacbonlarin Sentear

Pq-\-foklsﬂiloo\hm\\ar ba\uamindan oldekica J.e.agl\nd\‘r. pd-fo(
endasteisinde sk\leallcanlaca 7 naftenler” odi vertlir

Bu alkanlara Scnel claro% , silklohiekzan, metilsiklohekaan,

meki\siklopentan ve 1,2~ dimetilsikiepentan vb. veetlebilir

50 biletilderin senterxnde en snemli yol, stidokatilma
rea\tslscn\oﬂd\r: Bu teakstyonlar, melekillerin halke olug~

+urmel d2eie bichirine \Lorhld\gl reo\ts\‘jonlo.rd\r;
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X D?ha\o—janﬁc\em‘a cdnleeyla ceaksiyonw

/C.HQ_*‘ﬁT /C"“l
C.Q'z_ <+ 22N . C{ 4+ 2N BTy
CWl, — &
2 ™ cu
1.2 -dbcomepropan s vlopropan
DM —CH2 —CHy —CHL, - BT +2Na —> \ \ T 3 2va B¢
—CH
AL - dTbromcbitan. W< -~
Swlcbran

2. Corey- Hause a\ltan Seade=xv

(cus),cuti + ( H-eoc —> D—cu3 FCeHaCuw +L03e

Likbyean a3 "‘u(j\u?f”* mertisivicheron

2 . Acomoliw Widecoltatbealamn hid <o F enlenmesy

MNT Neya P‘t
/-—-\ Eooe 51, bosing

BenzeA s ul\chelzan_
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L. Allkealecin hidesjenlenmesi

s
L+ B2 (O
1 atva.

5. Warboksilil astHee'n oFie metal tualoarinin piedtial

Ceod
« 3o0CC
EH),y, + Baled), — Cend) ¢ Yoo A Badloy TR0
N\

CeoHH

Sk eto
diliachboksilik agot Y "

6. Moleatk ester senteny (s7klocbTtan +aeevleny ‘\c“\‘)
(OCR.

- CalsOnva _ =~ CcoR,

Ao 1) Cays > ('-H/ \C“L CaHsO NG IC /C-HL\

Scoom  BBeadSt  boe LT flao
Maleatle esrer ! Coo R

B¢

noec W& wHino \
wooc” TSMC

+00 H
C\ ‘_/ ,_c\ 154

Cy, £——

H/\“{"/
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q9.%%.%. g\ \oalkanlarin Peu\cgmg’\\aﬂ

5¢\x\o<x\‘(on10\“\n (‘EO\VQ?SOMQN $iltlopropan ve stidobitan

disinda alkantaca bearer. Stllopropan ve s M\cbitad

hallLa atilmast reu\bb\‘ﬁcnu AHd S\
D x KOs ——N 6 (dy + 0¥0

D + gy 320-‘-(‘-» D—CL + 1L
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e /C-H')_-—Bf‘
/N +o, &8 cua
\c\'\"j_-“sr
[ +ern. <S4 Recksjyen ueame
2-
P e
A (derrtth) —> Cl,
N
Gty

' S 4+ vx Qe — 5 Deakmyon Vermez

c_\\
NY, 0% >
A + W, 2 (’“7'
\L\-\S
] + W e Y €W, —Cy
u,__sc.. C-\-\3
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