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GKRKK

M° v z uma ld buavbil eninoedorocosi. M¢ okkbb g u r u I¢, 2 kmiada-
lorin a | &€ n magseemigdikadp edilbn b-dikarbonilli birlok miorin - alkillok m
rreaksi¢gyzadingezirei n k ieeba fstiganotiorindon biridir. Qeyd olunan
istiganotdp istifadd olunanb-dikarbonilli birlok mwiorin fosforlua n a | o gsinteai é
vD- e v plori ix @ s maktualolaraqq a 10arl .eps & 3 @znurbBololi reaksiyalar
vasipsi ilD funksionabvozli karbo vb heterotsiklik birlok miprin sintezinin hoyata
k e - ipsi biolojmaktiv vD optiki foal material r @do edilmbsindd X ¢, s mbs®i W ¢ K
phomiyyot kosbedir.

Togdim olunandissertasiya Kpolikarbonilli birlbk miorin vb o n | dosférin
a n al o gHalager&alkaalarlkondenask mr e a k s Dsyaas| amadgaezorsin,
tsikloheksa2,5-dion, fosfonasetaldehidinfosfonasetatt dmpolorinin vb s. sinif
birlok miorin pldp edilmpsi, o n | ajrué@ nu | u K leaark & n @eAn nEexadiam
lorinin © yomilmpsinohosro | u netmu-tedqgigati K i di r .

Dissertasiya WBia D& wut Universitetining z kimyak a f e d rpkarséeamrd
aparadaniéchqgi g albirl hesoseatub ( D °ptvdeydiyyat~ 0112Az 2041)
¢ Funkpsvbzlo p 2 Wbirlok miorin sintezi vb tod g | aqni® & z W, souyerinD
yetiril mikdir.

Tod g i g abyektnvbp predmeti. Polifunksionalkarbonil birlok miorin, elbco
doo n| dosf@lma n a |l o gvibo aromatikl@amonilli birlok miorin sintezi. Sintez
e d i Inaddiorin - e v olorilbana s émg del sinif (furan, rezorsin, oksimior,
hidrazonlar,hidroksixinont ®mpsi, laktonlar vb s.) funksionalpvozli birlok miorin
al énmaseé.

Tod g i g enogsednvp vozifolori. Dissertasiya kK bankda | @pdoéokinéholli
istiganotindoi rhpar él mekder :

a) Sawm preparativ ¢, s u karbanilli birlok miorin mono vb polihalogenli
reagentrlibr e a k s i y @& ¢ Hifrheteratsélkbirlok mior bldp edilmosi;

b) Alkilok mr e a k s i weadiyiamkanlardamstifadp ecbrok ilkin karbonilli

maddlorin torkibinb yeni karbonil fragmentidaxil etnoklp zorif ¢ z gimteza tolob



olunanpolikarbonilli birlok mlor sintez edilmbsi;

C)Ayta§r &€ mg gliifaa k t o(tempenatérholledici, substrat,reagent,
katalizator)g a r kK @ ¢ @ apttoigbincolompkip alkillok mr e a k s i y- a8l xaérne
azo | ma sobohleEim m »Hyypn edilmpsi;

d) Asillbk m reaksiyabs a s éanothatik n ¢peib iki asetil grupu saxlayan
f enolt Dedoramimldoetnbk vbo n | &ozi &myovi - e v Dipridianr a Kk d € r
ol mukdur .

Todgigat me t o d $irdezcél. u nmaglkiorin g u r u K @4# w B°C NMR
spektroskopiyar IRQA ¢ s Uil ltum d @ li @ n mudEasfori karbonillib i r |-b K
| D mi,x t md h if(t tduprskay arieytral)k o n f o r nild BINIRy spektioske
piyag, sullPluw pni | mi kdir .

M¢ d ayp4 € x a psasim g dodlar:

1.Di meti | as et omaho kopalilaloderdibirlokamipdor e a k s |
Ds a s @alifdnksionalfuranvp benzolbirlbk miorinin sintezi.

2.Metil-4-x | or as e K.8@/BMIOmt, & mnodi- vp tihalogenalkanlarla
kondenabk msindon 1,4-dimetildikarboksilat2,5-tsikloheksadionunenol efirlorinin
al énmasé.

3. Aktiv metilen grupu saxlayankarbonilli birlok miorin U-brompropionatvp
bromasetalla a r « tésirirgdmn furgksionalovozli birlok mwiorin sintezi.

4. Asetil grupu saxlayanhidroxinon birlok miorinin sintezi,o n | a3 & 1 é n
karbonilqrupundasp n¢, wdb bozi bvbzolunmar e a k s | yhogdtah e € @.n | m

Tod g i g almiganiliyi. Di met i | as et omaho kadilalogerdii |
birlok miorlp bir morholpli 1 e a k s i ypaliwr&ksiodahfuranlar sinteze d i | mi
M¢pyybne d i | mi, ilkid ketonalkillok mr e a k s i ylavs lalumd karbonat
vD dimetilsulfoksidin tosirindon rogalotli © 2 z g kondensgtk mr e a k s i y 8
I K t edorplarkzorsint ol prini bmol b gotirir.

Metil-4-x | or a s e tde aostehtlagenalkanlarlakondenstk mwsinin - 0 X
morholpoli bir proseso | d tog ru yddlatosdige d i | nmvl ¢gyybmerd i | rkil bxid i
birlok m kalium karbonatvp dimetilsulfoksidm¢ h i dta snadn iy € Bks @& x €é m

1,4-dimetildikarboksilat2,5-tsikloheksadiona e v rS ol ni r narkoBdb isb sonun



cunun O-alkillok msi noticosindd enol efirlori Dldp olunur. Digor torofdon, g © osilt
mi K &ij metil-4-asetoasetay a | kaéum karbonat¢ @indd b i r basomatik
birlok myp- evr i | i r .

Fos f on &anforaerbénn stabilliyi vb reaksiyaya girmp gabiliyynti
m¢, ®lif m¢ hordb'H NMR metoduilpanalize di | mi kdi r .

F o s f o n afestertasetorétiiin,fosfonsirko aldehidiningolovi metali kK ¢ i r
k & n lramasetallaalkillok msindbn formil fragmentinin g © osilbn birlok miorin
torkibp daxil edilmpsinbnailo | u ndaru K

Tod q i g apgo@ vp praktiki phomiyyoti. Karbonilli birlok miorinvbo n' | ar
fosforlu a n a | o g alkdlok éameingbn yeni tip polifunksional birlok wiorin Dldb
ol un mané s sg&sndinlaji aktivliyp malik olan furan vb digor heterosiklik
sistembriny ar anmakasngaaadér .

Ar ak d é a mambtecohor zorif ¢ z sintezinf o s f e D hetevoaromatik
birlok mior k i mysalsiadb- a | élmi-padaqoji Kord -1 £ @ y dlabilpeg

Apar é&odqgatlarda | d di akaint @ osif Kd d idiaser@asiya K i n i
yerinp yetirilmpsindb vb tortib o | u N mabsagasimliak t @ tr @ik Rotkarbonilli
birlok miorin sintezivbo n | a rea miorinbmair sond ° vidgmpdab | yy at
Dido edorok X ¢, DA a | € & lawnédobiyyati ¢ ma I°eangllilik y a na kK ma
g °s i klLdbomatoriyatbc r gipbnin yerinb yetirilmpsindd: birlok miorin sintez
edilmosindbvbs a f | a kK d é(vakubnmdistdloeknrdias t a Imle & o dl @), faom a&
birinin g u r u | ufiiki-RKimyovi todgigat ¢ s u |l | a(NMR) RQA) istifadd
edorok © yomimpsindd | d diaktive kKt iertark kKAdiarr.&leaark si vy
mexanizmbri h a q q ®knnaQlifli mpgablorindb® an¢, | albrinigzbis ¢ r m¢ k d

Apr o b a o tptegs ®issertasiyai K i m% wz u sidi ¥balmi psor, o
c ¢ oabn 9 mpgalb (6-s &arici jurnallarda),6 tezis (1-i beyrolxalg konfransda) a p
o I un mKk dsashisolori RusiyadaAzorbaycand& e - bn respublikakonfrans
| ar gomudba di | mi kdi r:

- | mu mmiLiddr Heydor cliyevin anadano | ma silé e m ¢ onlgpsT
o | u nkonfranslafl B a20#4,2015,2016;Gbpncp, 2015)

- Heterotsiklik birlok mior k i myvw s e x no |l ¢ gniuyna silsq ryfar a



(Ufa-2017);

- Gonctod g i q a trespublikek emf ( B8 a 20E3);

- Beyrlxalg; mu mr uksoi nyf aiMosk\w,2015).

Dissertasiyai K i yerinmyetirildiyi tok k i | aadt®dgigati KsbncoD © k|
Universitetinin Biologiya-kimya f a kogininKKimya k a f e d ryarspégyreda + i |
dir.

Di sser t astaukiy abrPdomnin ay r & | hecqidgeyd olunmagla
di ssert asgmibasnmeunmhocmi. Dissertasiyai kg i rhiss, ¢ - fosil
(Ddobiyyat i ¢ mandtioBlprin m¢, z ad(, toe r Shisd), noticolor, istifadb e d i | m
(243 adda)pdobiyyati s t i n a3d kekiddnalbamt olub, 180sthifodby a z € | mé
K K bsashisodsi 1628531 kpairr

Birinci fpsildp (465111 kppkarbonilli birlok mior k i mysalssiecdba p ar € |
tbdgigatlaraaid, bsasn sonl10ilin, odobiyyatmpbl u ma t lkoenivéeerr@ d mi Kk d i

Kk i fipsddp (65602 i kpg polifunksional karbonil birlok miorin sintezi vb
- e v plorininnodqiqi z a maldpelunannoticolbrinmy¢, z adka par €l mek d

1 - ¢ nfpsddp (424791 kpp a p a r tedgigahi erihin toc r ¢ Hssinin
met o d itokva ¢ @ ir leosinteze d i Ibirtok mlorin fiziki -kimybpvi xarakterist

kaseril mi kdir.



IFc SKL
b-DKKARBONEKKRIKCc k Mc V. cQRLARIN
FOSFORLU ANALOQLARI (cDc BK Y YKAOMAL |

1z sintezinobni n k e k esfrakejiistiganotiorindon biri b-dikarbonilli birl k-
molor kK i my a $1éndkarbonilli vb digor dikarbonilli birlok miorlb m¢, g abgpi s
dahay ¢ kst ur Kk utbrkibjoringdd bir n ep-nukleofil vb elektrofil reaksiya
morkoziori s a x | a mall & ro&r? n dingetik imkanlaramalik ol ma lvar é
belikl b, colbedici tbdgigat obyekti - e v plorini mortlondirir. | z vkii my a n
m¢ a § N K sowygosindd b-dikarbonilli birlok mlorin - o- xe K statdoe vD regio-
selektivC-C vb C-heteroatonkovalentrabitlpori bmpolp gotirp bilmpsi o n | na¢r xét
sinif giymotli ¢, z birlok miorin sintezinad pvbzsiz etnoklp y a n ankltdisiplinar
totbig salolori ¢, - (tibbi, analitik, supramolekulyartpbii birlok mior k i my raaseé |,
ri al kK optoelskirodikipyp s.) g e nimkanlary a r §8@,8.22192229; 130, s.
3703937045,3705537063;158, 5.132136 203,s.31-49].

1,3-Dikarbonilli birlok mior k i my°azs¢pri,@-dialdehidbri, b-d i ket b-n |
diketoefirlori, 1,3-dikarbont u r Kk a h b @amidionni vo digor t Drmplorini birl bk-
dirir. Karbonil grupununvb onunot r a felektrans & x | éabébrsteraokimyvi
aspektbrinin m¢, xlit funksional vahidibrlp tonzimlbnmpsi noticodb r e a K s iy
regio- vD stereoselektivliyining e n-i ekk b sdbpbnolur ki, togdim edilbn i 1 Bu
m° vzbodm¢ an al d égatifilie g

Funksionalbvozli b-d i k e t ong lih ele&tofil vb nukleofil reagentrlp gar
K €& | tBsigriin@ondqiqi b ¢ t d.°nwrdbltod g 1 g a tdiggetimarkpZndb o | mu kK d
Togdim edilbn icmaldasond © wrdplbu istiganptdo a p a r &1l aavnd é msasa |

mozmunu¢, amilok d i oyp-lamh é Kk €1 mekdeéer .

1.1.Aktiv metilen grupu saxlayanb-dikarbonilli birlok mior vbo n | ar & n

fosforlua n a | o q hllalimkemsié n

Bu icmaldaaktiv metilen qrupu saxlayanb-dikarbonilli birlok mior vbpoo n | ar



fosforlu t dmmolorinb aid mplumatlardaxil e d i | mQ@egdektnok | a z ékindeé r
salbdbd ¢ nodob | y y akifagohabdar | Br v a r [8269.22192229;131,s.45%
458;147,s.1053910541% 176,s.57835784.

csasim¢ ho b-di k et oalkillpa m& re a k s i yikigata €-évbp ®n
alkillok m polimeribk m kimi regioselektivb blagoli m pyyon -otinlik yaradan
y °milm° v ¢ u[d2B1.A404554046(Q. Belp ki, geydolunanplavb prosesirin b a k
vernpsi bsasalkillok mmphsulunun- € >e éaeyri-gpnabtbpx Kosir etnDklDy a n a K
onunreaksiyaq a r € K &jy & rithi@wbmpsindd dbo m pyyon -otinlikiory ar a d
1,3Di k et oalkilh@ogenidbrlpD bnbnovi K,COs-asetonsisteminini Kk t i r a k
r e aks i yGalkihok & mmhsulunun- € » Bimgayda olaraqtogribon 36-94%
ar asdoynididb, 5.8805 175, s.61(0. Pevznervp Ponyayevquru dioksanmy¢, b i
tindo b-dikarbonilli birlok miorp alkogolyati k t i r2ah&lagemrdetilfuranlarlaosir
etmoklp C-alkillok mmphsulunun € e @@%6doky ¢ B & mni[181, s.1457.

CO,Et CO,Et
ﬂ CH,(COCH,), / \ COCH;,4
0 CH,Br  NaOEt o COCH,

1,3-Dikarbonilli birlok miorin k e - methlkompleksbrinini kK t i rna¢krtn d

koraitlordp allil efirlori, allil spirti, allil halogenidbr, olefinlor, allenlbr vb s. reagert

lorip asimmetrikalkillok wsi m¢, v aitmalgla¢e mamilok d i r i [1#A® sk IDISr
1109. Mar aqki,éld3dr k et oknGOaaseton m¢, h i ot hramdsetatlarla
monagC-alkillok msi z a magr? @nilon mphsul orta -é x la (69%) a | & nhdléa] é
[143 s.149%, NaHTHF sisteminad dahaa Kk agm@eraturdy ¢ Bks & *agq90%)
Ddope d i | mMlivksi2b74. Bu¢ s u l1lBd nk et o m kr@ageatm p C,C-bis
alkillok msindbdoistifadp olunur[215 s.1201.

0) 0) 0) 0)
BI'CH2COOCH3
_
NaH

H;COOC  COOCH;



1,3-Dikarbonilli birlok miorin benzils € rspirdbdp holledicisiz m ¢, h b effak-
tivbi r lakillad i osiiKlr ie n my a torgfihdanrh@yatak e - i r | Reaksik d
yalar HsPW;,040/SiO, nanokatalizatorunun K t i r2&kipgigpcha dtothdba p ar €
mé moh s u | 1 @>@®190%tok ke tl mi [k8d $.206].

0O O H3iPW12040/S102 Q ¢
H?CMR + R-OH HEG)\;\R

halledicisiz 80 °C

Dikarbonilli metilenaktivbirlok miorin enonlaraM i x abylex | msi noticosindb
a | é mkatanlarpbsasim¢, h b motekulyaryodi k t i r paslkugksiahafenollara
[167, s.29452947, TMSCI/MeOH m¢, h i ot minkdr o dka¢ g | aa nésla@imdon a
isb molekuldaxili tsikliok myo u | r a ytedrah@rgbenzofurath DmolorinD - e v r |
[104, s.274275. M¢ xlif ( d o y dwK ,ma spatkrin asetilasetonlekatalitik
(FeCk, BiBr3z vbp s.) nukleofil ovbzionnb r e a k s idgxidcs e mbaassée C-allkil -
Iok mmbh s u | bnalp getinrg 79, s.979.

O O
OH O O
5 mol% [M]
A + + H20
R!” R2 M MeNO» )Yk 2
R'" "R?
Ac

Ac.__Ac Ph Ac Ac
. Ac
Mahsullar ; /\i )—< S >_é
PR Ac i Ac

Analojir e a k ssulyHBR,8 kKt | rpmopazgisi@rsaitioea p ar da g ¢
0 X kgqaurr u binbk m3P%- & Xa@arm é n i, s.@549.

O O
OH aq. HBF,
o O (1 mol-%)
=, t -
- m M acetone, r.t. S
o) ~0

Asetilasetonunt u mg h b buER-in-1-ol ilb DesMartin peryodinan(DMP)
I Kt I rqgaakréxriediragdon koayugpo | u neninketon(55%)omolp golir [242,
s.1264.

10



AcOH, MgS0, )’l .
4;; ,J'L\)'I\ DMP, DEM, otagt., 24 s. |

K\"'H
'““th

Dahasonra,a | € enm4diketonlaradixlormetanm ¢, h 1 otrifenilébsfinlp tosir
etdikdb dihidrobenzofuran bmplori bmpolp golir [242, s.1264.

| PPh, (50 mol%) .
// CH2C|2, r.t.

Ma r a gki, éinde@lmalonatos a s @n ¢ mtermediato x ktsakipk mreak
s iy ageraoyoak trifenilfosfininar tmé aq d a (Lekv.vasui Kt i r6d% & r
- €& aéyan zpncirdo konyucp o | u n dremn kagmentisaxlayandiketont ©mpsinD
- eV 242 si1264.

O O O O
PPh3 (1.0 equiv)
MeO OMe > MeO OMe
I DCM, H,0 (1.0 equiv) I
o // rt.,12h |
Ph

c dobiyyatdasterik - otinliyp malik olan diketonlarda daxil olmaglab-diketon
| a g @& massertimentininlEMPO/Cu(OACc) sisteminin[124, s.5628, ion mayeb-
rinin [189, s.776781], gaynarasetonm ¢, h i ot KpCGO#Nal sisteminin[103, s.2727
vD MMZyivseolitinini kKt i r akklzkdd a t bomlorikin sinteziro dair | e |
mpblumdur [202, s.275527624. Sonuncunurbir ¢, s t cghoti ondanibartdir ki, ucuz
reagentbrdon istifadd etnoklp mondbis-C-allillok mmph s u | | selek&évsirgeai
y a ke Imy gprm@piori -or - psindb nail o | u n m uHona-ui r rreaksiyadasti-
fadb edilbon MMZ iy seolitkatalizatorunun © wutitveaksiyadastifado ethrbk m¢, mk-¢ n

der .

11



R, R, R,
(0) O i
MM Zy;yv, K;CO O O
W b Ry B iy K205 Yi voya O 0
R, R, ACN, rt
Ry R
Ry R

R;= CH3, CgHs, OC,Hs
R, = OC,Hs, OCH3, CH;, C¢Hs, OC,Hj
1{3: H- (‘()HS

Hind k i my a 4s@ b-dikarBonilli birlok miprin propargit vp allilhaloge
nidlorlp selektiv dialkillok msini otaq temperaturundaCs,COs/DMFA  sistemina
azotq a m g€ h i yi¢ nkoeffektivliklp (60-99%- & x eéhoyatak)e - | or.Ma k h &
malont u r K u dietil efin il b reaksiyalarotaqtemperaturundaeyil, 70 C-db b a K
t ut mul[k9d, 1B.A23130. Po tasekonm¢ hioisprodr e a k s i pgamh ar
monoC-alkillok mistiganotindd getdiyi mblumdur[168, s.100288 1,3Di ket on
U ,b-d o y maspigxip MNn(OAc); i K t i rcpekréxneHisiéisy Hitddrofuran vb
dihidropirant dmmplorini bmplp gotirir [71, s.653.

R R
R R o

+ = OH ' 0 |
R AcOH, 80° lo (“_)f v oo o

R R

TR -

R oH AcOH, 80° U |

o7 o 0

R = Me, EtO

Dahabir preparativeohotdon ol v e §¥ B k b andaaibarmtdir ki, b-dikarbonilli
birlok mnin torkibindd ¢, - grabtib saxlayanradikal olsun.Bu halda- oas an | &
substrat,katalizator vb yaxud ikinci reagentintosirindon heterotsiklik birlok myp
- e v 9D, k.i8594].

"

O ' n
o O R R. O.__CHR RZ
H—Et"£> | | + \q + "
K R RT 07Ny g 0 R R
R' o OH

12



Ma r angtico®r benzoilasetonumpropargiloromidb inisiatori kK t i r adkik- € n
DKk msi z a meoldpée d i | mMgywwon e d i | nki, md @bntvdr ea ks i y
a p a r temparaturundaa s eldragm ¢ xlit alkillok mmph s u lall @ méabelx d ¢
ki, 20 C-dp psasim ¢, h b apmbton holledicidp reaksiyaU-alkillok m istiganptindd
getdiyi halda, etanoldagaynamakoraitindo 2-alkillpk m istiganotindp gedir [69,
$.91969197].

O O
DBU, |
benzol Me
N
o) (l) T
PhMMe'l'Br/\\\
DBU, o O
EtOH
—>600C PhM/\\\
\Y;

Digor torofdon, bur e a k ssuiykatniér tetrkhémfdrandanatriumtetraxlor

a u r katakzimoraitindba p a r dsetriketant Snmosi bmblp golir [68, s.910-911].

o o DBU, (”) <”)
THF/H,0
Ph/”\/”\Me + BI'/\\\ NaAuCl,, Ph Ph
60°C
I
o)
Vv

G° r ¢ n dHirpiybdreaksiyadalkillok mmbphsulug © osil bn koraitdd hidrolizp
mbruzqg a hodriketona- ev r i | i r .

StenfordUniversitetinink i my ai- &ib lma 2 éqgrl | &arsdmetrikolmayan
fosforamidit | i g a n dPd&ampleksbrmin ki m¢ vlit reaksiya koraitindp T
asetil t drippvavooksidpxad iéafiil tpli asimmetrikC-alkillok d i msinil m
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hoyata k e - i or. @ksidibk d i alkilokid i v h & eng @ 1§ dtidob © bdm (1.3)
dahaot r amblumat verilir. M ¢, xlif reaksiyaxoraitlorindb i Byb bilon katalizator
| a to@iaq, K ¢ beiaki, b © y prdparativohomiyyot kosbedir[76, s.27762787.

¢i ki my al FEdikidhelsandionun um g h b selektivC- vb O-prenillok-
dirilmpsinir e a | | a k Alkél okndéi kageadkimi izoprenvp prenolistifadp edil-
mi k doklif edilbn metodsbnayephpmiyyntli b © y t & n nuaug birlek mwiordbn
tobii vD bioloji aktiv birlok miorin torkib hissi olan 5-xromenont bmmolorinin
sintezin ° q tnmzoyindon praktiki phomiyyot kbsbedir[233 s.1401-1407.

i _ i )\/\ i
S-S as NS WU
o Nafion o AICl; o) =

1,3Di o n Isddektig@ralkilok mme t o d |i aanikehnaézné r | datodoia s

g at - a@iboat mirkozindd olan mpsolplordondir. S-Bromdifluorometil sulfonium
duzu vp etil xlorodifluorasetati kK t i r B3da mddOalkilbxd i osij dana
dogig desk, O-difluormetillok d i msiialy-m @ r € yagoqvd-aikni my ak ieb alr
vD Vengin todgigatq r u ptbrofindoa i enlbh a z é r | §148s/86A 42, r151,
s.34323436 152,s.227-230. Lakin - e v olorinh yma | teildikzsubstratlardaffek-
tiv i amposi, hom- i mikragm@eratunortiori vb q ¢ wtlvbsasim ¢, htoklif edilbn
me t o d-l aatr &xuohatpradin Digor m Dilifl or geydolunann ¢ a n s¢l m@ndpé n
- al é bua-raatgé Kk maamdarggal | adr éér Rea&ksgiylalarataq temperaturunda
dahay u mkk@aqfdd yenidizayne d i I1S«¢hi & | ¢ osulfomueduezull K t i r al
a p ar asiklk voeatpiklik 1,3d i o n 6886%& e x éOndifl @ormetillok d | msii |
ilp noticolbn mi K287, $.3570535707. Tod g i g a tfikriecb, geniémn f | ¢-0r |
ok d i agentinbir¢, s t ¢ midkxaytdpn a s éldragjonuncCRHevbd i f | ¢ or k
prekursoruola bilmpyindodir. Qeydetnok | a z ékim dife; ormetil fragmentifarma
kofor qrupolaragbir- odormanp r e p a r #otkibire dagildiré n

Sonillordo maragd o ] utpdgiqati erihdbn biridb adamantarfragmentinib-
dikarbonilli birlok miorin torkibinodaxilo | u n meesaletnok olar. Bir s € mpga
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IDlordp alkillok m yolu ilp 1-hidroksiadamantandarstifado edorok 1,2-dixloretan
me¢ hiotirnd t adigw,tallivanr skandiumvb misd u z | a kaélzatakmi
istifadd edbrok y¢ksok - € x éadamantarfragmenti saxlayanb-dikarbonilli birlpk-
mpiDr sinteze d i | nmMllksd1721173 58, s.17171718 59, s. 10761077 60,

5.1427.
@] @]
1
5% M(OTf)n R R

M = In (OTf)3; Sc(OTH) 54-93%

Bu reaksiyadalkillok d i neagenkimi adamantaii,3-dioldanistifadp etdikdb
reaksiyav a x to@zimiBmbkip selektivolaragbir vb yaxudiki OH-gqrupu adaman

tandabvbzetnrbk m¢ mk ¢ nd ¢ r .

R
In(OTf)g In(OTt)g ol
3 saat M 1 saat

Alkill ok d i mreagentkimi adamantati-ilhalogenidbrdon istifadp etdikdb eyni
notico a | € n nfleu kedksiyadakatalizatorkimi domirasetilasetatdarstifadp olun-

1
RMR

Cl
0 ] _r" OH
H + M' _—
R R

mukdur ) .
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NDzori vD praktiki cohotdpn doyorli noticolor g u r u lagetkasetondbnzor olan
fosfor ¢, z biflbk mwiorin alkillok msi noticosindd Dldb e d | | mBuksalbdormplu-
matlarsond ° vi g mal Izpge d/ek a p mErg, 6.82;107,5.634647,

126, s.254261; 206,s.52252§].
! mu mbtlp, ydobiyyatdao x kgaurr u Imatilehaktivbirlok miorin m ¢, wlit

1
koraitlordp alkillok d i msinplaichmplumatlarg mu oxid i r i [106] sk X07,107,

5.639.

1.) NaH / efirlor; DMFA; DMSO

2.) RX
o 0 1.) KOtBu / DMSO Q0
2.) RX P
EtOJ\/ Ff“OEt > EtO }38&
OFt 1.) K,CO3, Nal, holledicisiz R
2.) RX

1.) NaOEt / EtOH or KOEt / ksilol
2.) RX

Hom- i nbu salodp prof. V. M. Ks mw yligofibonin a p a r siséeinle
tbdgigati erihin noticolori g © osirtki, fosfonsirko aldehidiK,COsi kK t 1 rDME@ n ¢
m¢, h i ntaismd man@, bi-avo trihalogenalkanlarlaakill okorok O- vb C-alkill k-
mb moh s u | Ivair KiInlail e mohswund a v a netifadd @ | u n il ex-
dirici reagentintobiotindon a s € | Sowugcu monohalogenoldugda fosfonsirko
aldehidininalkillok msindbn psasmphsulkimi O-alkillok mt ®mosia | € 35,65.60;
39,5457, 50,s.17 121, 5.84238429].

0 0
~P—C —C ———— P—C=C—OFt
RO N / |
H K,CO; DMSO RO

H H

G ° wilon reaksiyadaalkillok d i reagentkimi 1,2-dibrometan, 1,3-di- vD
1,2,3tribrompropandarstifadd etdikdb eyni zamandaC- vb O-alkillbk mnoticosindd

heterotsiklikbirlok moldp edilir [121, s.8429.
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00—

0 /
0)
ROl Hy  ° Becwys  ROp H RO _O(CH,)Br
P—C —C —_— 0~ ™~ ’ + P—C=C
~ \ C C Y =L
RO H K,CO; DMSO H/ \O RO IlI H

I /
BrCH,CHCH,Br_ RO> p\ H
07 cHC]
/ N
H 0]
H

G ° millbn reaksiyalardamaraq d o J u mptEcm odur ki, eyni zamandabu
reaksiyag e d iDk i-nmr@dDz i K t edir @Ktiv metilen grupu, karbonil vb fosforil
gr upl aksigénbrig n

Fosfonasetonfosfonsirko aldehidinan forgli olaraq, 1,2-dibrometanlaalkill pk-
mpsi noticosind C-, O-alkillok mmph s u Ioldbeerda | il ¢rllifl or f45, s.8788;
46,s.1873 torofindbnm pyyone d i | rhii festbnasetorkondesik mr e a k s i
aktiv metilengrupuvbp fosforil grupui Kk t edirvadksafosfolanlan | é n é r .

Fosfonasetorvp fosfonasetatk,CO; i kK teida BMSO my¢ h i ot 1,28 uli-
brompropanlg20-30 C-db) oksafosforinbomblp gotirirl or [45, s.8788].

Br
BrCH,CHBrCH,B
(EtO),P—CH,—C—CH; —— 22
I C”) K,CO5; / DMSO O- O
o “opt CHs
41%
Br
BrCH,CHBrCH,B
(EtO),P—CH,—C—OC,Hy ——2——"—"27
I (II) K,CO; / DMSO O O
280 ° P
60-80 °C o op: OEt

55%

Belolikl p, fosfonsirko aldehidinan forgli olaragm Hilifl or bu reaksiyaddosforil
grupunurS O r bgoupundardahaaktiv nukleofilo | d ufi gb ®ricisidir.
Fosf on a dokibiadb 3-vaziyydtdd halogenoldugdaNa vb yaxud K-un
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tosirindon daxili nukleofil ovbzlonmb r e a k shiaywairsve noticodp tsiklopropan
t Dmosia | §48,&.24092417

o)
CZHSO\” g wenen
,P—C—C< ——> ROC P(OEY),
C2H50 | OR
CH,CH,CI o 0

1.2.b-Di k et olrdsilowk mme aksi yal ar é

Mplumatb a z a | éSciFéndedva s.) 1,3-dikarbonilli birlok miorin C-asillok-
mDsi ¢, DA p a raérl aawa |é anptiélori beb bir gpnaotb goimbyp imkan verir ki,
alkillok mr e a k s i ytaddicp Hpémm¢éeognangpiosn | ainted@sivliyi (asillok m
reaksi ymagdiragd mé&nd é rdail moogaldoém iac ma | sl aaypée) iir
godor geriq a lvcedaha- o X0-15ildpn pvvolki d © v ohap edir. Bununlabelp, bu
istiganotdd re&k s i y &lymmiimésnb ° y phimiyyot kpbsb edir, - ¢ nroticodd
torkibindp ¢, karbonil grupusaxlayanbirlok miorin pldbo | u n srdeskd a x € md
b°yiunkanlara- dr i ketgnteiziar Hm- om¢ r @ olinany an ak m
lardan biri b-d i k e t o nulr akrudonanhiéridbri ilp ¢ - laginbr | kKt i r al
selektivC-asillibk mr e a k s i1[30% ss449442194.

0 e} e}
0 0
. A
)k R R BN c_ R
R® C toluol, 20°C /" /R
R s
7 \
O R
0] 0] O O
we (T
Cl toluol, 80°C
o) O

Y u x ar sxdnabktosvir edilbn - e v plor m@llifl or torofindbn m ¢, wlifl or
torofindon m¢, ®lit L ¢ it ©1 r K @ fMaCl.eFeCk, AICl3, BiClz vbs.)i Kkt i r al

18



a p ar enlomyé;uk sinticolorin SmCkgi1 kK t 1 raal kéénnntidaleldildaasilxlorid
fragmenti saxlayanbenzoilasetort dmpsinin trietilamin i K ta k édahc y¢ ksok
temperaturdg80 C) molekuldaxili asillbk m noticosindb y ¢, Bks € xaépatitsiklik
triketont dmmosi sintezolunur.

c dobiyyatdabu r e a k s i ojag tenaper&urundanetal (Na, Zn)i kt i r al
[211, s.124 230, s.28(Q, habeb qaynamakboraitindb metal (BaH,, SrH;) vDt u r K
anhidridbrinin istifadb o | u n mmapea r € | daaiseedrdm@ rast golinir [150,
s.76457649.

Ma r a gki, &sifllik diketonlardanolan indandionundigor mplliflory u x a r &
geydolunani ki [205, s44914493 y a n a ikorf&nCk, RCOCI, DMSO, Et;N)
iID sintezim cohd etolor db bunam¢ offbg o | ma mé@éokidoda O-asillok m © z
© zp Rondengbk m mbh s ul | g a & a&lag remad ds€v63. M xlif
y a n a K maoneon dpsinmal variantkimi otagqtemperaturund®MFA m¢ h i o |
4-dimetilaminopiridin (DMAP) i kKt i rkarkodth d & K u inasitu @ktivdok d + r
mpsiv a r isan tivbymgd Bk apticolor (¢ 96- &€ x @dmg d i | rilidZ s 64.

0
N JOL DMAP, EDCI X OH
| | J—
RT " HOT R RT
~ DMF ( quru ) ~ =
Otagt. 12+72 s 5

DI

Fosfonsirlo aldehidi¢, - lamini kK t | rtauwkréknodbaanhidzicdbri ilDy a | n
O-asillok mmphsuluverir [35, s.122,125. F o s f 0 n a sse lu eptaitdoeasillexn
mpsi m¢, mk glmur. Ancagf o s f o n ala (K)t tatimesindn istifadp etdikdb
as anC-asitiok mmr e a k diayerr.s €

o)
rRO_9Q Et;N H I
R G e
RO H R” °Cl (RO),P H
RO\(l? H, //0 1.Na RO\C”) H ,0
/P—C —C\ —>- ~ P—C—C
RO oEt 2 R=C=Cl po” )\ OEt
O o "R
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Hom- i raltemativvariantkimi pdobiyyatdaxloranhididlorin fosfonasetatlarla
-5 C-do MgCl; katalizinb EtsN i K t i rraekaéknsdi ayf1a8G £8igdva 40 C-db
n-BuLi i Kkt i r EHE éng th act g anrdk édiriadognl yéa x-keééxaemmg v a €-i
asillok mmph s u lall & mlareags gemotuchatlaradarastgolinir [159 s.103.

0 o * o 0] o}
Il
Il
(Et0),P R R)J\m o 9 csHﬂ)J\cu (EtO),P cH
X :EtDJEP\I)L MoCL LN X sH
07 N0 n-BuLi, THF I OFt -3 Et0” Y0
X=F X=H

1.3.b-Di k e t oakdidx ceinalkill oki msi

1,3-Dikarbonilli birlok miorin oksidibk d ialkiliok mme t o dlr & s &uji-d a
Trostr e a k sxi ¢ysafBssan kpsb edir. Bu metodun pbsas mexanistik mahiyyoti
Pd(O}katalizatorununheteroallil pvbzlon mialkenbrlb bmplp gotirdiyi kationik -
allilpalladium kompleksim nukleofillorin homipsi ¢ =indd qurulub. Bu salbdb
g° ong ler k ¢ s diggot -okir vbpsond © v mdgbni y y aitkééngdlaa n d68,r é
$.914:83, 5.25682589 91,5.363;223 s.65436549:

R1

S} 2
0 Nt~ S — Ej\/@ﬁo
fow |7 o

Bur e a k s bpsyassrdarnchak § eny a dabalirch geebrok tsiklik 1,3-dikarbonil
birlok miorinin bs a s &piralgau r u b Grolbr sinteze t noi. Mdtodung °playi
o n d akd é&andemmetal (Pd/Ru) katalizin k ° pyilp metilen aktiv birlok miprin
tomplindp bis-C-allillok my tsikllok mvb Hekr e a k s i byr ansrtel pd@é kombir
ol un mg g Beeféektivliiklp nail o | u n muNpotidodoy hir morhololi prosesd
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d °© C&rabipsininy a r a mmarsk@, In mu KL64s.494].

Ar-X

./' ~ O O
0 o FE)R)lPa) R)&Rl
Ar

+ -~ OCO:CH;
RM R, Tsuji-Trost / Tsikllegsma / Hek

|z \sinteza dahabir ma r asgnioréli,vb eyni zamandayeni metodg¢ ar p a
Dehidrogenpx d i Birflpe e r e a k s i X¥X& ssérdile onilliyindb Kanadar
McGill Universitetininprofessoruorofindon toklif e d i | mVekodunpbsasmahiy
yoti iki m¢, xlit C-H rabisinin oksidibk d i (Op, dipervalentyod, benzoxinon,
peroksidbr) i k t i rneetal&atalizimin (hom- i rfatonvp elektrokatalizin)k © on
yilp aktiviok d i msiindtiapsindd C-C rabibsininy ar a n s & € InNgeto@ uni-

v er s al dié higridiok m soviyypsinb malik karbona t o md raa £ kad a
bonheteroatonplagolorininy a r a d é |datesibsg ediid 246, s. 335343

Az sonraParmaUniversitetinink i my a bug Is a i istifadn edorok molekuk
yar oksigenini K t i rAankeglisttb&atalizatorunurtosiria | t &,&ddiak et o n
ksantenvp tioksantenb C-C f u n k s i o0 n ahbyhta k enaisoe rResakdliyalar
y ¢ Bkselektivlikibvby a x keetag5m92%)b avke r mil83dsi241].

¢i Ri my a-o&Ikkmydvi - e v plorilkomar oksidibk d i r ibd irrbiar
I Kt olmaaanaektrokimyvi yollaa p a r mMdetotuag s t ¢ rorugayg zaman
apar (BzaRy a siatétiky a n a wormubstratkimi k e t o ngleanriekrn i d
(heterotsiklikketobiribk mior, asetofenort ®molori, tsiklik ketonlar,fosfon aseton,
1,3-diketonlar,b-ketoefirior) phai ed bilmpyindodir [232, 5.7587.

Digor bir ma r aiqu d-ketoefiribrin dixloretan m¢ h i ot sianodzopropH
ok mwsi alkillok d i agentalarag N-sianoalkil ovbzli azorbirbk miorin i k t i r a |
hoyatak e - i Metddunkigor mblum ¢, s u | | sasr td¢amisketon @z reaksiya
m¢, dttho malik o | malssidiok d i r Kkatalitik miqdardag ° it & bsirap metilen
grupununsterik - otinlikli sianoalkilfragmentbri ilbf un k si o n am} @k-ma
| ¢y 13§ 5.735739,.
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NC

3
o o )(R Cu(NO3),*3H,0 1 ,
ﬂ\/[]\ + N=N (10 mol%) R R
1 2 > 3
R R <X DXE,80°C R
CN CN

Mis d u z |b&atoéfirbrin, b-k et o f o s fadlhalagenidérip & h r bUa K &
arillok mwsindd dp istifadp edilir. Texas Universitetinink i my a biddleatlr nais
duz | a istdadpédarok 70 C-doDMSOmy¢, h i otyiancdééx &7d8480) U-aril-
b-ketofosfonat dmmolori sinteze t noi [Xk91, 5.3341].

O

' - P(O)(OE),
Cul/L-prolin

0

+ -

. A P(O)(©EY, Cs,CO3, DMSO
R2

R2

Ma r a q ki,éddh@ ucuz ikivalentli mis d u z | akatalinirgbnr e a k si vy
opti mal 2 amdl®&-dokaskadarillok mvp deasilbk mprosestrinin b a K
verdiyimplumo | mu Kle1s13343.

b-Dikarbonilli birlok miorin oksidibk d i dimesiok mwsi m Hyybn preparativ
-otinlikl or yaratsada, tbdqiqgi vacib olan mpsololordondir. ¢ i ki my a - é&u ar
salbdba p a rideeN &s digaot colb edir. Onlar seriumammoniumnitrat (SAN)

I Kt i rH®EHCNMeOH m¢ h i o li3«dikarbonilli birlok miorin 15 dpgigp
Drzindb y ¢ Bks é xaéameribk d i osinblnarl o | mu KQéydatnok | a z éknd é
buc ¢srstembrdb problemyaradarasetilasetoelb 80%- € Xa& ddiasetiheksan
2,5-dionadimeribk mi kM¢pyyon e d i | nki, B-dlketonlardaaromatik halgada
elektrodonorpvbzedicilbr oldugdadimeribk m mpohsulunun- € X § ksl mi(8R-
96%), Dks halda - & x @simton a Kk ag [ému K7®-8586). HbDm- i nm gyybn
o | mu ki,dliketonlarlam ¢, g aogp kesoefirlor dimerlbk mr e a k s i ynislbtmr é
a k aaktielik sorgiloyir (35-91%- é x &etdefirloripd | k e t 60 @ lr @inezio-
dirilmbpsi m¢, stbnotico vernbmi Kk cm y a xhalda 10% - & x*aénmhsul pldb
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edi | rfi0%silB84i7185].

K o b a yoadoriorinin malont u r kK udietil efuimn sum¢ h i otNaCIQ@
I Ktirmkaiinldaitsur kK u ltosirr iEonoksidiok m prosesbrinin  todqiqi
g °e tmi kbd sistembrdo bn y ¢ bk :ioticoni Hf(OTY) 4 katalizatorumalon efirinin
dimeribk msi istiganotindd deyil, mphz aktiv CH, qrupununo k s of unk s i o |
istiganotindd (99%- & x @ Ympirt[134, s.351.

1,3-Dikarbonilli birlok miorin dimerlbrinin sintetik kimyadabhomiyyoti o n | a r
bir s € furksional povbzli praktiki phomiyyotli heterotsiklik birlok miorin (flavonor
dlorin, p i r r ovb sl),habé koordinasiorkompleksbrinina | € ngnagdrev éir i
prekursoro | ma sl gX/rg 237843787 66,s.130 198 s.748.

1.4.b-Dikarbonilli birl ok miprin polihalogenlialkant mplorilbg ar Kk € | €

tosiri

1,3-Dikarbonilli birlok miorin karbohidrogenbrin halogenlit ®mmpiori (alkil,
allil, propargilvb aromatikhalogenlibirlok mior) ilp m¢, xlit koraitiordbr e a k sy
° noii b © blowdp nozordon k e - i r i Qeydetokil ra.z Ekpde i ket on
torkibindo asan gopan elektroakseptorfunksional hisociklor saxlayanvinil pvozli
olefinlor ilp birlok meliminlbk m prosesbri dahasociyyovidir [200, s. 48624864.
k ¢ bslz ki, bu zamanistifadp edilbn holledicinin tobioti db daxil olmaqglabir s & r &
amillorin r e a k s iisyganotiaonkonkret tosiri g a - € | nMosoloh £ Ir,3:dikar-
bonilli birlok mior polyar holledicilordo (metanolvp s.) funksionabvozli dihalogen
olefinlorip birlok ma y r §163ne603604)], lakin niskotbn az polyar holledicilordb
(THF vbp digor aproton holledicilor) allilalkillok mr e a k s i yaxil odur [234, a
S.36617.

2,3Dihalo-1-propenbr 1,3-dikarbonilli birlok mioribpmisk at al 1 z aktta rr
k € nkdnglenabk mr e a k s idgxiaata@abainci morholpdp allil grupu saxlayan
1,3-dikarbonilli birlok mior, sonradanisp (ikinci morholodp) daxili alkillbk m vb

pr ot on o tnotiawgintb @-evmalafuranlara- e v ori[200 sr486248685.
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O
R Hy cut R Hy molekul daxili
+ R—C=C—C —X —> C —C=CH, >
R H | R | alkillagma
X
izomerlasma
_> ‘

RH,C

M ¢pllifl or [200, s4864 bur e a k s®iyymabk & - anry, Blit dikarbonilli vb
dihalogenalkemrdon istifadbe t noi. K |

Sonill or sistematikolaraqb-dikarbonilli birlok miorin alkillok wsi K,COs; 1 Kk t i
r a k @©M8Gvbp yaxudDMFA m¢, h i oaiprad @bl doycliknoticolor bldp olun-

mukdur .

N.S.Zefirovvbb.g ° 5 i @ ki, ib-dikarbonilli birlok mwipri 1,2-dibrometanla
alkillok msi noticosindd hemdikarbonilli tsiklopropanbirlok miori pldp olunur [25,
$.541,544-546, 26, s.1600160]]. Bur e a k s ¢ glig or@anibamtdir ki, reaksiya
m¢, h i ot istifiadd olunan nukleofil holledici sonradanretsiklizasiya mphsulunun

O
_BrCH,CH,Br
K,CO; / DMSO

O

DMSO-daK,COs-€ a r t éi] ketniérmed&ndionetilen dibromidip C-C alkil-
Ik mr e a k s igiybaksn@¢nvaa dpiroq drmoni omolp gotirir [26, s.1601. 5,5
Dimetiltsikloheksanl,3-dionun 1,4-dibrombutanilpr e a k sdaw yajssgem¢ Dr

gedir,ammabhor bir haldaaz migdardaenolefirbbrinin a | & n dageydolunur[26,

s.16001601].
O O
CQ CH,BrCH,Br ©§<]
—_—
[0) (0]

torkibinp daxil ola bilir.
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cs as l(nos. , BELL0;) i kKt i r5bHimatilgidoheksarl,3-dionunsterik - b-
tinlikli halogenlit Dmoloripr e a k Oi+alkillks mistiganotindd gedir[25, s.541.

O O OM
+ Br
CHcg
O

b-Dikarbonilli birlok miorin (dimedon,allil asetoasetagsetilasetonasetosirk
efir) dibromlu t dmpolor (2,3-dibrompropionat, 1,4-dibrom-2-buten) ilp K,COs/
DMSO sisteminad r e a k shiryaydaélaraq, C,O-tsikloalkillok m istiganotindd
gedrok furant dmmplorini bmplD gotirir. Asetilasetonvp asetosirk efirinin 2,3-di-
brompropionatlag a r k &diri&zcal medasn €,C-alkillok milpy a n €,&ikloak
Kill ok mdp gecbrok funksionabvozlit s i k | o pfroorpnaan! [ 266 £&®04@&lr

O
: % O COOEt

MeCOCH,COOC,H; C,H.00C

2 3
BrCH;~(H-COOE! h

Br

COOEt

h VAN
COOEI ROC COOEt

M ¢pllifl or [57,s.5859] b a khir éodgigata r a kK d € r gPasrtann & g &

2,3-dibrompropancll izomeri olan elektrofil reagentl.3-dibrompropancPl-dbn isti-

MeCOCH,COR ROC

fadp etdikdb funksionalpbvbz o | u namlu tklé feteratsiklikbirlok miorina | € n ma ¢

nail olunur.
0
/ K,CO, Il I /
R—ﬁ—CHz—% R + (lin—ClH C|H2—>R C—CH—C—R ———>
DMSO
O O Br  OH Br CH 2—(|IH—CH2Br

OH
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I
o) / R—C ¥/
[ R —
- _ R—C—C=C — e
(¢
H
CH\2 (\ HO
(|:H —CHZKLBr
OH

G ° milton sxembrdon a y dgéonr ¢kn kondensik mr e a k syiayl dorseaz
atomunuovbz o | u n ma s alb &waria, h e bir haldahidroksil grupureaksiyaya
daxil olmur, baxmayaradi, i ¢ meav@indp beb istiganotin o | ma Ing rMm&-y, n
|l ¢yeri | mi kdi r .

Qeydo | u n #dimij indandionl,2-dibrometanlaC,C-akill okorok tsiklopropan
holqosi bmblp gotirir. Sonralarm pyyon e d i | nki, ikddndionunl,2-dixloretanla
alkillok msi K,COs/DMSO my¢, h i ot b ankdskem ¢, Drgedrok spiroqur ul u
birlok mverir [47, s.1873.

O O O
Crp = Cr(OX0
—_—
o o

O

Kn d a rM@-dibvometanlal: 1 nishbotindp [26, s.160] reaksiyayadaxilo | d u ]
halda bu g ° osilbn kondensik mdp reagentr 2: 2 nislotindp reaksiyayadaxil
olurlar. Bu salbdo BDU-nun¢, z kimyak a f e d raapsaéreéd aaknd € r rma | &
pyyon 0 | u n mkikbdkaronilli birlok miorin 1,2,3trihalogenalkanla alkill ok m
noticosi bir - o parametirdon; r e a k s a y a ntérmparaturundamm ¢, h b ved
g %1t enimaddlorin niskotindbna s é |l ed ér .

Belolikl b, asetilasetonuretilasetosirb efirinin 1,2,3trihalogenpropanlalkill pk-
mbsindbn (25-30 C; Hal = Br) psasreaksiyamphsulu 2-bromallilasetoro | mu xod u
4% mi q d a didkerdilzx mi wkom a Il € n m@ k ™iitenrr.e a k s70-80aCn €
temperaturda p a r ¢ @ 4 gh4aimetil-3-asetilfuranldbo | u n m urkxtbrpro- .
pandanistifadp etdikdbf ur almémas-€4 re a k slill20iC@aparmad ane €

d éM plifl or [8,s.1428f ur a h &€ mexanizmiv e r oni K |
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b-Dikarbonilli birlok miorinin alkillok mwsi satpsindb a p a rteEldigatiae tohlili
psasverir ki, b a Kk | & nujb & dtorkibimde modifikasiya etnoklp ¢ z \sintez sa
hosindb praktiki phomiyyntli yenibirlok mioriny a r a n mail sirdagaar. Beldlikl b,
b-dikarbonilli birlok miorin [n-(metilsulfonil)fenil] brommetilketonlaalkillpk msindbn
bir n epfunksionalgrupusaxlayartriketonlarsintezo | u n m[L89c.84H83].

Qeyd etmok | a z € kndkarsinif birlok mior bioloji aktivlik g° rirlor:
tobalotdp antibakterialdorman kimi, kond tosorr ¢, agahésindd herbisid,fungisid vb
insektisidkimi istifadp olunurlar[97, s.3941].

1.5.b-Dikarbonilli birlok morin o-f un ksi onal | akmasé

1,3Di ket oxrfluanrkésni o nah Il aswubtmuswermo di f i kasi
m¢ h ¢phomiyyot kosb edir. Amma bu psasn 1,3-voziyyotlordp eyni alkil (vb ya
alkil/aril) fragmenti saxlayan 1,3-dionlara elektrofillorin tosiri ilb onlarda ikigat
depr ot ¢ minak ipeuKmbaauerir. 1,3V Dziyyotdp bir-birind nbzoron sim-
metrik olmayanalkil g r u p | naalik ®lanal,3-diketonlarisp o -dle pr ot on |
mpruz galaraq,bir qaydaolaraq,fpzaizomerbri q a € po@blDp gotirir. B ¢ t Qumlar
a K a jnmzoddenk e - pcok. i |

M ¢, xlif reagentdrlp (alkilhalogenid,1,2-epoksipropanbenzoyt u r K umeu n
til efiri vb s.) 1-fenil-1,3-butandionunterminal karbonatomununf unk si o n a l
ma $ @ilpdobiyyatdamplumdur[77,s.2186;171,s.188% 177, 5.229 196, s.5242.

o O O
1,2-Dimetoksimetan, )J\)J\/U\
Ph Ph
NaH, metilbenzoat
0] O
NG Br /\)QJ\
= NC
LDA, THF, 0°C Ph
O O
OH
PhM A !
ﬁ //” “\\"/// T T //-Ph
N(-Bu),, n-BuLi, H ﬂ
THF, -15°C 0 0
O O
LDA, Etl, )J\)J\/\
THF, —78 °C, Ph
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Ru m&n my a isedsailna@alinbrin etilasetatlaKlayzen kondensik imsi
DS a s éanldéab-dink et d\laH ia k © inr iaekt @tmasferd dimetoksietanda
etilbenzoatlag a r k @diriedonlteéminal metil grupununf u n k s i o nnaticot a &
sindb torkibindp iki aktiv metilen grupu saxlayan triketonlar sintez e t miork d
Tod g i q arbticosimd®ah € n irbbk wiordo enol tautomerforma ¢, s t ¢ oKl ke ki
edir[190 s.663.

Ox Kk @intetiky a n a Kk nséifada alunaragbu s &€ r amsadn n ¢ modpsi
olanasetilasetonubir vb ya hor iki metil grupununalkillok d i osiii leriidb pdpbiy-
yatda mplumdur. Buradaalkillok d i agentin asetilasetonay © t gnrnighbtindon
a s ®lara mono vD bis-o-t dmolor omblp golir [87, $.3483;182, s.3271 195
s.2474. b-Diketoefilorin effektiv o-alkillok d i msiimlerm o d | &in @ m Id aneta n
e n ol y a alkilaxr dei nvgdm, Ibelb ki, bu zamanreaksiyamy¢, h i ot enalydt
o | ma lsaemmayarad-alkillok mmbhsulupldp edilmir.

Otago Universitetinin (Yeni Zelandiya)k i my a b-Ketoediriorié 1-brometit
benzollarlaTHF m¢, h i ot50 doggbp orzindbq a r K tesiriddopb-fu n k si on a
diketont bmmolorini 45-92% - & Xaésimteze t noi. X Il € bidok mior benzannuw
ol unégbsK i r o k eirttezihdlistfadend i | oGk sc2878.

Br R, O O

R1
Rs R,

MR g 1. NaH, THF, 0°C

—
4 0 2. n-BuLi, THF, 0 °C-otaq t. O

R, L~ R, L~

b-Dikarbonilli birlok miorp keto-enol tautometriyampxsuso | duj omd am
bir b a kKlapziyyptdo x | o r | malekuyar €l,ilp hoyatak e - i Eyni kamanda
b-di k et o/m dineedoaumsad vD selektivb r o ml gd@umaeib haz ér |
meé kK e mti | mki, k-dikiarbonilli birlok mior -oxa s a n bramdimeatilsulfonil
bromidin tosirindbn CHCl, m¢, h i o w yjd unenobromkarbonilli birlok mwyD
- e v [1B0 si89618963.
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o
B

r
o o \S/
® o VN
Me,S Br \

R R' > O O —_—

CH,Cl, 020 °C M R R
1
R R Br

96-98%

Bu reaksiyadahalogenbk d i kimicreagenton PhJOH F 1 QO istifadd
etdikdbf | gsaxlayarb-dikarbonilli birlok miorin sintezim¢, mk ¢ H183¢sr2393.

)
F
o) o) OH O o) 0 O O
PhJF,
M M
R R R R ~HF g R —Phg9 R R
Ph{) —F F
(F

Y a x Zamanékimi, pdobiyyatdaU-monohalogerb-oksoaldehidirin vp fosforil
monohalogensink aldehidbrinin bir n eon ¢ modpsi mpolum idi. XX-psrin sonun
danb a k | abuasatbdoBDU-da vb Kazantexnologiyainstitutundad a v avm| &
sistematikkokildp geyd olunantip birlok miorin sintezivb - e v Dlori [saipsindd
emiar akda@ampmalédrer .

M ¢pllifl or Umono vb U ,-dthalogenb-dikarbonilli birlok miorin sintezina b-
oksoaldehidlrin e n o | y at iktifadp &t dm. nSdnunculark e t o nformiat € n
t ur K uefinommim Klayzenkondesbk msi noticosindb bidbo | u n mUERotyak r .
lar ( T 23® C) temperaturdainerthlledicidp (CCls, CH.Cl;) X | o r Inmicosined
y a | br@anohalogenb-ketoaldehidbri verir. Al & rketoaldehidr psasanenol
formadaolurlar[18, s363 101, s.286287, 178 s.152153

0 o O ) 0
I O RO® || Hlg, I I
AN OR == ¢ ——— > XN RV EN OH
R cH;, H /\ ~25F730 R” “CHCHO R =
NaOCH=HC R Hlg g B
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GO mti | mhi, kud iera k 20-40 & ted@peraturda p ar ¢ § gkd & Xaé m
(60-90%)dihalogenlit ©mpa | §16,5.203;18, s.362.

O O

Hlg,
R — R

0
Hilg 20-40°C  Hlg" o H

Dialkoksifosforil monoxlorsirlo aldehidiilk dofoK a b a Mn idd a torofin-
don xlormetilf o s f o matdumia Kk téinreat ki &l nf dderndensb tms nebn bidb
edi | fd2,.86bQ ¢ & x azwvp texnoloji cohotdon problemlio | d u ] burg & ain
pdobiyyatdag e ryer&a | ma mé k d ér .

H

>P—CH2C1 + Na + %OEt \P—CH

l S & n
Sonralar m¢, plit eksperimentkoraitindo fosfonsirko aldehidinin bir b ag&

x | o rmaayaluilp aktiv metilen grupundaselektivbovbz olunmaapararadgosfon

monoxlor vb dixlorsirkp aldehidbri sinteze d i | rffd0,s.837;81, s.731732.

R RO, O
N P« RS P \

/P—CHz—C\ ﬂ’ /P—CH—C\ -—0> /P—CC12
RO g H RO S H 0=20" Rro (||) H

Fosfonmonoxlorsirk aldehidinindahabir n eopreparativa | € g sna Itoklib r €
ol unmwk curl .f osF on k& k sberasulilé iq atlikdn fosfonxlorsirkp
aldehidia | 49,&8.2793. Sonuncthi dr ok si e €CaCQf o 5 f oxprka&s d
d eéma s é dabldoretrok m¢ mk ¢ f3d, g.731.

RO
. Lc RO cl, RO
/ﬁ—CH=CHOR /ﬁ—(leCH=O _P—CH,—CH,0H
2. H,0 CaCO
RO” | 20 rROTL 3 RO y)

c dobiyyatda sintezo | u n man& vb dihalogenb-oksoaldehidr vbo n | ar
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fosforlua n al oM wrr el uw kilmyovexasmlorinog® v¢ z vof osf or
kimyadayeni bir elmistiganotiny a r a n @b éldu.dd n | a3 & 3 énry dkld
g u r u malikk palifunksional alitsiklik, heterotsiklik, sbnaye¢ - gmaraqgd o] u r ¢

f os f doirlpx mlerin sintezbrii enib vbbusalpdpi e Havametdirilir.

1.6.U-Halogen-b-dikarbonilli birl ok mior vboo n | &asfério analogl ar & n d

ap ar dnteabn

U-Halogenb-oksoaldehidirindp ¢, -elektrofil morkozin o | m am&a® verir ki,
o nl| a3 & % eépoliturksional N, O, P, S vb s. saxlayannukleofil reagentbr|D
reaksiyalardarm¢, ®lif - e Kk i, @ Noirlok mior sintez edilsin. Digor torofdon, U
halogenb-oksoddehidibri aldo-enol tautomenbk mnin © yomilmpsi ¢, - HMol v e r |
obyekt saymaqolar. Bu salbdp bir n ep-todgigati  kmiblumdur [12, s.9899; 31,
s.731 32, s1651. b-Oksoaldehidirdp U-vpziyyotdp halogenino | m &asbénil qru-
pununaktivliyini a r t @otic&lr onlar adi koraitdb© z g spirtlori vbome r k apt a
as anlbigog ok y ar € ma svw g/ taa |é Imanre r loradip tgairinl br avo
sonunculau ] u dahastabil olan Uxlorefirlorin, a s e t avb sidefirBrimin sin-
tezindistifadbo | u n m[d6csl2@3r

Hal H
SOC12 1
OR
0) Cl
R
[] 1Al !
Hal H RYH Hal OH rcoct Hal R
- ! - O%
O O YR "
t O R
0 R
R H
1
YR

CISiMe, Hal
- O—SiR;
o)

R
Hal=Cl;Br. Y=0,S.
Tsiklik oksohalogenaldehioidb y u x a g €osllen sxem ¢, 2 ispirtlori, mer

31



k apt & mtinabirkk doibky ar € mepyatr &I mme r emalpgotiarnfi3a r
s.45,574-77).

b-Dikarbonilli birlok miorin LiAIH 4il o reduksiyasindawliollar sinteze d i | mi
[19, 5.362363.

Hal Hal

O H riaLm, HO
Hal Hal

2-Brompropiont u r K uanidiorilbdikarbonilli birlok mwiorlo kondensbkorok
pirrolidin vb oksazolidint ®mblori omblp gotirir [165, s.412141272.

Me O Me 0)
—L-NHR
Br
0)
OEt Ag@ NR
OEt O

Pirrolidin vb oksazolid birlok miorin a | € nnmaxaanizmini m Dllifl or tam
a y d égotirmeyon sxembizahediblor.

Eyni sxem¢, o fosfon, monoxlor vb dixlorsirkp aldehidbri © z g otaqtem
peraturundapirtbirlok doibky a r € mwesr.eonanculSOCLvbt u r K oldraarr &
hidlorinin tosirindon y ¢ ks @ x éunyl ] al-xdorefirlori vb asil efirlorinD - e v r |
[121, 5.84288429.

soc, RO :CI
Et;N /P !
‘ 3 RO X OR
O Cl
RO o ro Y ' owm
\P N
, + ROH __ P \ X =Cl
RO H RO” OR
X H R"
" O Cl
RCOCI RO\” O«O
Et30 /P '
RO X OR
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Praktiki cohotdon dahaphbmiyypt kosb edbn noticp fosfondixlorsirko aldehidim
dialkilfosfitlorin birlok msincdon pDldp e d i | mmpticmip dnayead xlorofos kimi
mblum olanbirlok mwnin yenifosforlut dmpsi sinteze d 1 | li2Xk so84308431].

O Cl ' ]
RO O o _m RO Q cl OHﬂ)/OR

2 " Ro" ™o 2 ™Sor'’
RO ¢ # RO 61w

c dobiyyatda Perkovr e a k skimy rabkir@ olan reaksiyax | o rfasfitlérlp
gar Ktesirre g ad l€s iaigda [489), 3.255.

I
CCl;—CH =0 + P(OR); —» (RO),P—OCH = CCl, + RCI

Fosfondixlorsirko aldehidim g u r dalx U o rfasfor@ h Drmpsi kimi baxmagq
olar. M¢pyyon e d i | nki, kosfanmonoxlor vD dixlorsirkp aldehidbri a s an | &
fosfitlorlp reaksiyayadaxil olurlar vb Perkovmexanizmios a s @ rodd at of 0 ¢
pmplp gotirirlor [121, s.8423.

Cl
| Vi //
(RO)2|I|’— (lj/— CH=0 + (RO)P —» (RO)zﬁ— cI = CH0|}|>(0R)2
/
O R O )

M ¢ it m Dllifl or torofindon Perkovr e a k s 1 |y eosymElon @énexanizmi
ver il Yha rm d k forglioad rd u ] middigysetinmpgamlarkifayot godordir.

Fosfor atomuna PCk vb P(OR} mo | e k ul maa slekttam qurul u K
nozoriyypsindbn y a n a kdemekolar ki, fosfor atomu hor iki birlok mwdp bifillik
X ¢ S updoring ymalikdir. Fosfor atomu kimyovi reaksiyalardaPCk-db © z ¢ n ¢
elektronoakseptdtimi, P(OR)}-dpisD elektrodonokimi b ¢, b vemr.

Topgdim olunan nozoriyybni gobul etdikdb Perkovr e a k s i gea s ababan
tosov v gtnok olar. fosfor atomu nukleofillik g © oeotok sbrbpst elektronc ¢, t¢ ¢ n
yeksok t u r kxaseginpmalik olankarbonilgrupununkarbonatomunay ° pidir vb

eyni zamandakarbonil grupununoksigenina olan elektronc ¢ t gakantd-orbita
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| € gokaul edorok fosforanlaromplp gotirir. Sonuncud a v a mé d B | betedldiln
Pi C dissosasy a spécpsind bipolyar sistenb k e - S a n rnarkpblordd mplum

Arbuzovr e a k s)xemig ®#sfotlara- ev r i | i r .

H

CW
fosforan

|
O

@
—> (CCl, = CHOP(OR); — > CCl, = CH—Oﬂ(OR)Z
o — RCl
Cl 0
kvazi fosfonium
duzu

Verilbon sxem¢, morkozli mexanim ¢, Db averir.
Fosf on xlitiwnraall ¢J nairnéi o neduksigaetdikdbl fosfondixlorhidri-

din 2,2-dixloretanolvp dialkilfosfatt u r kK ugam reg In §19,&.861367.

Cl 0
RO(L | //O Lial, RO GLH RO
P > P OH + CLCHCH,0H +  P—OH

b-Ketomonoxlorsirk aldehidbrin aminibrlb kondenstk mr e a k s | ngegas € |
nizmi vo istiganoti aminlorin tobiotindona s € IMgyenre.d 1 | kil bkrlidvo ikili
aminlbrib monoxloraldehidir enaminbr bomplp gotirir, dixlorsirko aldehidiyb isb
haloformp ar - a | @4l @ aabiidsind) b a kerir vb noticodp haloform tipli

birlok mvD formillok mikik amina | 1v,&.497.

HN Hel '
TR TN AR
— C=—=CH—N
>~ —
'
X o R\ H
> RCHHIg, + N—=C
X = Hlg Y4 N\
R 0
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Qeydetnmok | a z € kn dHlg-atomu b-ketoaldehidbr vb fosforilmonoxlorsirko
aldehidbrindokarbonil grupununtosirindon m ¢ohorrik olur vb a s a n img glit a
nukleofil reagetiprin tosirindon pvbz olunabilir. Beldlikl o, m Hilifl or [15, s.1267 ilk
dofp olaraqgfosfonmonoxlorsirk aldehidim kaliumtiosianad tosirindon fosforlu U

tiosionatoaldehidk sinteze t nof. K |

o cl O SCN
RO 0
\L' { KSCN RO|] 0
4 A <
- KC
RO X H RO X H

Fosfonmone vb dixlorsirkp aldehidbri trifenilfosfinin tosirindbn a r arpi@sal
kimi fosfoniumduzuverir vb sonradarp a r - a | vailloafonat ¢p trifenilfosfinin
oksidini bmplp gotirirl br [48;s.1873,121, s.8429.

®. 2 ® ©
rROJ §' o Pnp RO FPRCl RO OPPhC
—_— — —
P /P /P (I:_ —_—
RO© 4 H RO© y H RO H

RO cl
—  p—c= + 0-PPh
RO” J H X =Ph, Cl

M ¢pllifl or fosfonmonosirk aldehidin hidroksilaminb vp etilendiaminb reak

s i y a syénitig leeterotsiklikbirlok mior ldpe t noi [4 $.5,6-7].

0 Cl
. RO; NOH ROQ Ni
H,NOH - HCI ‘p ¢ 15 NOH
RO phn H RO Ph H
O :NH RO HN—
RO ¢}
ROQ Cl NaN, ji5 ENOH Rolp |
P ] RO p, H 4 =N
RO p, H o~ Ph
s—c %
- /
Q SC=N NH, Ph NH _C
KSCN _ O H,N RO \
e S
KCl RO RO \})_“ 14 H b S POEY,
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Fosfonmonoxlorsirk aldehidinin2-merkaptobenzimidozolla e a k s i yps&s &

s é ryehdip heterotsiklikbirlok mior sintezo | u N m (bxs&2i].r

RO, (e
, P—|—< |
RO H P(OR) 5

X

SH
=

[a B}
| HN' SN
>

@
v - %
CEN)_S P(OR)Z P(OR)2

O

c dobiyyatdad i k e t d}upkiyyotdd aminibk mwsinp bir - oxa n a K vaa | a
d éM ¢pllifl or aminibk d i neagenkimi n-toluolsulfamidan istifadb etmoyi t © DS |
edirlor [236, s.833834]. Bu halda yodobenzoldan(PhlO) oksidlok d i Kkimi &ink

perxloratdarkatalizatorkimi istifadp olunur

Zn*?
/ 0\
OI |0 O O
R R —> RMR + PhJ + Zn(ClO,),
J NTs

Ph T~NHTs

Mplumdur ki, b-dikarbonilli birlok mior metalurgiyada,analitik kimyada, sb-
nayea bir - ofxa y Oiok @orin sintezind g e nstifadp olunurlar.Bub a x € md
bu tip birlok miorin torkibinb azoqrupudaxil etnbk o n | dahragktualedir. Bununla
b a Jalpéa r a&rl aaknd égr° sainh i axkig asetilasetonurarildiazoniumd u z | ar
kondengabk msindbn asilasetonunazobirbk msini bldp etmok m¢, mk ¢ nFRzir .
todgigat¢, dlua r e(UB] MR, K @b b a Kstifgodbedorok g °cs i | mKki & Id @ m &
azobirlok mDMSO-davp kristal haldahidrazoformdaolur [161, s.161,163).
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CH, CH, CH,

? [N Ph)i }C}II\I—NH—O—X = 8}N=N—©—X2

CH;
hidazo- keto-azo
CH; O-.
Z H (}NN@X*ng 0
H
CH, CH,
E- enol Z- enol

Di ket ocanmi anroétir idiazoa U 2 lhoaréeda k s | 2@ syziyyoldd n

triazolilazogrupsaxlayardiketonlarsintezo | u n m{R&3d.33 42-43].

® ©
N=N (1

o
N=N
O O
N N

In

M ¢pllifl or mpyyon e t miorkkg b & K | alikejo@lazdaR r a d i kba®l yl ¢ak
hocmli gruplaroldugdasonmphsulun- € >&&H%dokd ¢ K ¢ r .

1,3Di ket okCH asmné&rs i ona & k sk ynhiri doo @ h caldakiah
lorlb g a r k tedirieogpd @&s | @saserg, .h b Karbonilli birlok wiorin (aldehidvb
ketonlar) torkibindp aktiv metilen qrupu saxlayanbirlok miorlb r e a k s igyz a i
k i my aanxexmKnevenagekondensak msi kimi d ¢ k Bubistiganotin bhomiy-
yoti ¢ z \sintezab o godor b © y ¢ kvbl g p a r tédl gai nq a k dolyr 6 godor
rongamongdir ki, bir icmalda bunu phab etnrok m¢ mk gayil. Bu reaksiyatpbii
birlok miorin, insektisidbrin, pestisidbrin, kosmetik, p a rnfergya vasiblorinin,
karbotsiklbrin, m ¢, ®lit sinif heterotsiklbrin, dorman maddlorinin, polimer birlpk-
molorin sintezind g e ntothkq edilbn universal bir alotdir [192 $.423428 162
s.56935714. Knevenagelr e a k s i iyrals @ mlg alit &n ¢ horin, funksional
pvozli s ub st rvmk d taa léinzi aktto rrbpeknE@gpd e d | [bonmXy z uy
aid k ¢ Imigdardaelmi i erlhosr e d i | iomakmpgalblor vb monografiyalar
y a z € | mobikkdl § a wsigtézinprinsipibri n © g tnEzoyindon bu reaksiya¢, - ¢ n
ph ol v e mi kduipion mayebridir. Mplum icmallardaKnevenagel e a k s 1 y ¢
su m¢ h i o kiatalidatorsuzkoraitdo, m¢, glit ps a s | iak téinr \@ kpagamh@
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heterogerkataliz koraitindp, m ¢, ®lift holledicilordb vb ion mayebrindp todgiqinb aid
noticolor ¢ mu oki d i r i [78d9.3638;i8%,5.128142, 228 s.55756(. Bu reakst

y a niemk a n | gaernéi re@nank € - o onk multikomponentsintezab Kneve
nagetTsiklobirlok mr e a k s {(KyeaenageDds-Alderr e a k s[8+{] apg4+1]
tsiklobirlok m), KnevenageMi x aknévenageMi x aTwrp-Zigler, Knevenagel

Mi x aMaenlx, KnevenageMi x angyké&ofil ovbzlomp, KnevenageMi x aeli-é |
minlok mKnevenageMi x aald@, KnevenageMi x atgiképk m(C, N, OvD S
nukleofil tsikllbk m) vb digor dominor e a k s i ntadrasiya@ In@n mankad n a
y ar f126879409 218 s.551571].

1.7.U-Halogensaxlayanb-ketoaldehidlorin os a s éhaterasiklik

birl ok mlorin sintezi

Sintetik ¢, z \Kii my agmé& rk édsiramprblalembrdon biri do s ub st r a
kimypvi transformasiydn e s afboemlas i o n Beby ma sagnba@dy a r &id €
| a zaomg r u p [(fenks®nalg r u pdhaabiker) todgig olunanmolekuladaxil
edilsin vb sonradanbu daxil olunanfunksionalgrupunh e s a im € xifa sintezbr
apar @aeupldnanmaddloral éns én.

Bub a x & ridhalord-b-dikarbonilli birlok mior vbo n | dosf@laa nal o g
birb a k | anad &imi m¢ h ¢pmmiyyot kosb edir, - ¢, nhion halogen,hom dp
karbonilg r u pyl ¢ ald s@aksiyayagirmok gakiliyy otino malikdirlor.

UHalogenb-oksoaldehidir O,S,N-saxlayanbinukleofil reagentirlp reaksiyaya
daxil olarag5- vb6-¢, z vhetgrotsikliksistempmplp gotirilir [14, s.423.

NH2

[w / HX(CHZ)ZYH j\{

‘XOSY NH

N NH2 _
/ W
42»
9
.
«2»0

ng H
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Digor m llifl or dioksan( m gt etanol)m¢, h i otUixlorakb-o k s o b u 2-a n
metilindollarla AICl; vD amini K t i r ra&k & k diaytmksiadn chdohh al g a
saxlayarkondenabk m iritsiklik t Dmolor sinteze t mi [6506.21582161]].

cl C(0)CH;

R ~ .~
| _ CH;—C—CH—CHO | i
_ I — _CH
N CH; o N
H H 2
Et;N “v

AICkL
H;C \C{,o
(L
. N
H _
| R=H@7%) R = PPh,,(59%)

2-Xlor-b-dikarbonilli birlok mior bs a s &imtdza | u n nidragonlars o n r a
mbrholbdb geyri adi reaksiyayadaxil olaraqikinci molekul fenilhidrazinb ozazon
pmplp gotirirl or. Sonuncusulfatt u r Kk utssidnuon aaxili heterotsikbk mreaksiya

s é daall olaragmonohidrazorpirazolindionr4,5p- e v [2i, .193.

Cl
RO H ROOC H ROOC H
M ArNHNH, : i 2NH,NHAr ; g
O 0] Cl NNHAr ArHNN NNHAr
0zazon
NNHPh ArHNN
A = PR
N — ROH /
O H 4 ‘\ NH

1|)h Ar

Mepyyone d i | rki, Wxibifosfonsirko aldehidips a s &inteza | u ntiou K
sianatoaldehidimidrazonug¢vvotli bsas m¢, h b (€.dsONa) daxili nukleofil birl bk-
mp r e a k s idgxd elaray &,3,4tiadiazin birlok mwsini bmplp gotirir.  Tiosiana
toaldehidina s e t a iktitadp dt@dikab reaksiyadasetalfragmentitoxunulmazg a | &

tsikliok mtiosianqrupunurh e s alb &verig[6, s.773.
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1.8.Aktiv metilen qrupunda gedn digor reaksiyalar

b-Di ket om¢ ®ifr Batbgenbk d i rraagemtrin tosiri a | t é[lRCGk,a
(COCl), SOCh, POCE, 2-xlor-1,3-dimetiltiazolwo s halogemvbzli enonlara- e w r |
mpiori h a q g Bdobiyyatdag e npregarativioc r gn® v ¢ u wbdintetikb a x-é m
danb ° y ignkanlary a r 41d9%s.3168;214,s.17442;231,5.68456;241, 5.3565;
243 s.344. Hom- i nmolekulyar halogenintosiri a | t ésklik & r o me non
y ¢ Bks- & x éanll &éan mBysiston &niversitetinin ( A B KK)i my a -bénkoh r
m¢ h i oPPHIVEGNT kK t 1 rheyatakred a or [Ad9 8.851.

0 O
7@ PPhy, Bry, BN, CoHg 7@
R 7 0 " R R, Br

65—90%

Bioloji n ° q tnezydon maragd o | u Wkaetoefirlbrin sintezind g e nnick
yasdab-diketonlardanistifadp olunur. Sonuncuda FeCk i k t i r (katal&zatod)e
¢, Z -butilnitritin tosirindon (oksilok d ai kini) selektivC T @abitpsinin gg¢d m absaéx
verir vb noticodp 1,2-dikarbonilli birlok miora | 112 95732

O O

M 20% FeCl; Q
Ar Ar > )H(Ar
r

t-BuONO, 30°C A

O
R e a k s imgxanzmipeb tosovv¢, edilir
0O O O O 0 O
M t-BuONO _t-BuONO_
PH Ph PH | Ph PhMPh —N,0
N AN
“OH 0 N=O
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©
O F eCl3

PH Ph

Bu ¢ s u | iglifadD edorok - o xrhiqdarday ¢ Bks € Xaéketoefirlbr sintez

FeCl3

ol un muSondye mi gy a $ensdwmdnbrasteronl,3-difenilpropanl,3-dion
pDldoe d i | rfdi3%sdlb26T.

XX psrino r t a | faalal@ldetiidin 1,3-diketonlakondensbk msindbon (Kno-
evenagekondensik msi) 3-bvbz 0 | u nimobexzofuranomirlok miori sintezolun-
mu K dRuera. k s ig e @ mn&gilithor belbtosbv v g€ t noi [ k36, s.1259:

X

0. OH
CHZ\ \ 0. O x

— H20 C'_'C Y

X =Y =CH;CO; X=Y=CO,R

Xiao Tian 2004c dldp bu tip birlok miprin sinteziniyeni bir ¢, s ud Il @&n ma
toklif e t mi RBedzolaktonuselektivhalogenbk d ipkipro-halogensaxlayanbenzo
laktonbldpe d i | mN °kwtiamorholpdd sonuncunurspirtlp vb sonradaraldol tipli
kondenabk msi noticosindd nbzordp tutulanbirlok wni bldbetmrbk m¢, mk @ Inmu Kk d
[109 s.1183.

Ftalid anhidrdini NaBH,; r e d u k s i ¥ la & @miéfo&sibenzofurarl(3H)
onus onrnorkoldd t ol uol s ulifkdti u faddkaEbomiitabirlok morip
kondenstk d ipkipin e n z o f u DidDatmdkh camke ¢, M98, g.787.

Qeydetnmok | a z ekm dussinif birlok mior bioloji aktivlik g © osirt tbbalotdp
dormankimi, antibakterialkond tosor r ¢ S$alasiné herbisid,funqgisid vb insektisid
kimi istifadbp olunurlar[97, s.4041].

U-Voziyyotdp butinil radikal saxlayan asetilasetonmolibden katalizatorunun
I Kt i raaskaennisidagdntam- e v {204 s.258%. Hbom- | ryiurx,ax &tdar
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nan o-f un k s i o raselildsatort nbanokorinin Pd-katalizi noticosindd fenollara
b i r Imnalekadaxilitsikllok msir e ak so gl ma el a[ko8 624631 meé K

0] O OH O OH O
PdCly-2MeCN,
Me HCI, CuCl, Me Me
= 1,4-dioksan,
- 70°C. 15s.

OH O OH O
PdCl,-2MeCN, xloranil
Me 1 4-dioksan, 100°C,18s. Me

Ks pkainmy a tor&ibbinglor bedikarbonil fragmentiolan e n a | brgano&an
talitik molekuldaxili Mi x abyrléxl msi noticosindb y e d d i kame Wbchetere
tsklloriny a x keétasintezimnailo | mu[#d8 8.3016630169.

A B kSingapurK s vbghindvp Fransak i my a 3 @ ¥p'his-UEC-funksionat

| a Kk asétilkasetort Dmplorindon a | & ad@uktlarps a s domglil Antetiky a n a-K m
larla vb m ¢, xlif reagentbrdon istifadd edorok i n d o | @ iarr reorhakratsikékn |,
spiro1,3b i s k e tvo (a)isteamoammdirsintezimnailo | mu [d82 .8270 174,
S.7730 80, s.26642665 135, s.27728(.

Digor bir i o an Dllifl or asetilenitl,3d i k e t HCOJM/Et:=BINn kKt i r al
dixlormetanm ¢, h i otRi+-kohplekskatalizindb asimmetrikhidrogenbk msini hoya-
tak e prok otti g u r u l[funksionabvozli ketospirtbrin, d i o | vyoD@ m & m@bir € r
n ¢ moagpsi olan (S,S}( 1-y) a K a b uBknin tbialesihtezim nail o | mu kdkia r .
m Hllifl orin homin koraitdp 1,5-difenil-4-pentinl,3-dionukatalitik hidrogenbk d ibk m
cohdiori 84% -é x la 18,6-difenil-4H-piran4-onun pmpblb golmosilpo noticolpnib.

M ¢pllifl or bunu katalitik hidrogenbk myp y ¢, Bk £nantioselektivlikb u J r aly4a n
vD 1,5diketonlarlam ¢, q apgpg 8 t gnsupdtratdanoltautomerf or mg e € g n |
tok k ethosilp izah edirlor [99, s.8596. HDm- i ndigor ,m Dllifl or torkibindb
asetilenitl,3-dikarbonilfragmentisaxlayarsubstratlaraldehidvp N-allil -N-fenilank
linlp tosir etdikdd torkibindd piranonh a | ¢axlayanbirlbk mior a | € n n24@ d é
$.3980219 s.6872.
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|
= NN
- | o i RCHO ” ” R2 ||3h
R Z AgSOFe RAOA)y = | g
- | R N, AgSbFs, Rhy(OA)s
|| || |
AN N AN
- / COsEt * / COsEt * _ CO5Et
| O
) Q W,
! N—Ph
\ 7

D¢ ny améepit tod q i g a tokil@rdoiki enetilen aktiv qrup saxlayan
t r i k e torosadb na¢r nagpsi bs a s @otalsiatezb tobii fungisid birlbok molan
mollisini [201, s.6519; K n d ikatatizind THF m¢ h i ttallilbramidip i Bybrok,
dahasonrat u mg h b lbenzoldagaynadaragp i r a n [d321 sa98§ metanol
m¢, h i ot 1, 3/pai(aminometil}2,4,6trietilbenzolla tosir edorok m ¢ okkpb makro
tsiklik g u r u ltokigindm¢, -b-oksou-diimin k °© r p ¢saxtayagtsiklofan ligan
d é W&- & xaessinteze t noif [K16 s.9571

Belbliklp,y u x a rs&ethbrdoreg © r ¢ nkin, B-dikarbonilli substratlapsa
S € ngdaap @ U € u Isistambrin y a r a n maksigematbmu kimyovi - e v D-i |
lordp i Kk t etmogpkdaha- o meli o | d u ] @ditoh eheterotsiklik birlok mwior
pmplp golir, lakin reaksiyakpraitindbn vb reagentbrin tobiotindon a s éldragm ¢, xlit
° | - karbatsiklbrin omplp goldiyi hallardadaazdeyildir.

1.9.b-Dikarbonilli birl ok mior domino vb multikomponent tsikll ok m

reaksiyal arénda

1,3Di k et okmlyoai rxasslorinin rongaongliyinD g °org e ndiagazonda
karbotsiklbrin (tsiklopropandart u t makrotsiklbrp godor), O, N, S-saxlayarhete

rotsiklik birlok miprin, benzolt dmmolorinin vo digor sinif ¢, z bidlok miorina | é-n m
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s € nigtifadp edilir. Bir gaydaolaraq, bu birlok miorin molekuldaxili tsikliok mwsi
tur kuodbsas éw/k&n metllae d u z | a(koenpleksbrinin) i Kt i r al
heterolitik vo homolitik yolla r e a | Anamia Bursalpdd pdob |y y analiz metal
katalizintodgi q a t -xé¢l samma@adaimsindd o | d u jdenoym psasverir [72,
S.72247227;213 s.2657 235,s.A-C].

1,3-Dikarbonilli birlok miorinin molekuldaxili gapanmavbp domino reaksiyala
r & rswbstrakimi, habeb multikomponentinteza totbigilp m¢, it sinif karboe vb
heterotsiklbrin d i z asglosied g © pngi | &rih tohlilinp dair m¢, a ®dobiyyatda
kifaypt godor icmal mpgalblor m© v ¢ u Hi,donlardanbpzilorinby u x a g € d a
t ox unul[&hs.k0851107;82, s5.22182229 85, 5.128142, 218,5.551571].

Dahabir preparativecohotdon i v e §¥ B k b andaaibarmtdir ki, b-dikarbonilli
birlok mwnin torkibindd ¢, -qat rabitb saxlayanradikal olsun.Bu halda- oxs an | &
subskatalki zva yagud ikiacr reagentintosirindon heterotsiklik birl pk-
mplDrp- e v psi él mig, mk ¢ nil kpdgritpn icmaldana y dge°nr ¢ Misalrolaraqg
alkinil r a d i s&xyarb-dikarbonilli birlok morin k at a |l i zvareagenthia r &
tosirindbn bir - o K alk heterotsiklikbirlok miorin a | € n mang enk € nverd-y ¢
mi kK dMpsoibn, Koniaen r e a k s(Coniaené reaction molekulda m¢, xlit
voziyyotdp terminalalkin fragmentisaxlayanl,3-dikarbonilli birlok mwiorin © z g om
g e ntotbikg salpsi t a p mélekul daxili tsikllok mr e a k s | Buaeaksigadkr .
° npdermal gapanmar e a k skimy Fars & rksi émzy d_-M&en&@& torofindbn en
sintezininbir v e r s kKimi arodifikasiyae d i | minahigyot etibarib e no | | a
alkinlorp (alkenbrp) molekuldaxilibirlok mr e a k s i onvedDéterraiki reaksiya
koraiti bur e a k s istifadosin® mpohdudiyyotlor qoysada, sonralar¢, z kimyada
metalkataliz,¢, mu mbtly, katalizsalbsindb g a z a ma@iyyetlor onuni mk an |l a
vD totbigh ¢ d u d § e romrdEki, bunundami q ywaréi, a b nyexahisik é
X ¢ S updori ignyal mpgablordo ot r anfg, 1z @ kdilir[110, s.60596064.

A. Klassik en sintezi B. Termal Konia-en reaksiyasi

) enollasa bilan
H = aldehid (keton) o~

J 5 | ‘ U ‘
! R enollasma \<\‘ —>R
Me ’/
en enofil

aktiviasmamis

alkin (alken) <2 Al o)
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Bu reaksiyadanstifadd etnoklp tobii birlok miordon (°)-muskonun,(°)-gome
ron C-nin, (-)-sinatrin C;-in, (-)-teukvidinin, (-)-salinosporamidA-n & {);neooksa

zolomisinin,likoladin A-n étatal sintezimnailo | u n m {Lk0ds.6A896091].

In(NTfZ)S
toluene 150 °C

b-Dikarbonilli birlok miordon ¢, - k 0 mp ddansrnet a ki s i igtifado énoid a
ID 1,4-dihidropirimidiniorin g e nassertimentpldp edilir ki, icmaldabusalbg e n i |
I Keqgql §96,d&83 | ér

O
H R LiBr, MeCN R20 OR?
Y o+ 2 /IiL OR® | NH,0AC ’ W
o 4 81-94%

0O

o DMe
3

mearhsla

+)-muskon

Bu reaksiyadaq a p g b € u ldiketohlar (tsikloheksandiofi,3 t bl Dri)
g°t ¢ pidog le dspektrlibioloji xas®lor sprgilpbypn akridindiont Dmpblori a | € n €
AK a] éxokimiil¢strasiyao | u n dimijauk r d i d i muisld molaidlorde n
sintezivp bioloji xas®lori yenioy a y € n licaal mogaiodp tohlil edilmi K {194y
$.22102248.

Digor yeni bir i 1 ¢h »Dllifl or bu sistema aromatik aldehidi benzil spirti ilD
pvDzibmi ox Vo onun TEMPO/CuC} sistemina anaerohlin situ oksidibk m mphsulu

(aromatikaldehidbr) akridindionvp ksantenort dnmplorinin omblp goimpsindb i k t i

raket mi kdi r .
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2,2,6,6 Tetrametilpiperidinl-il)oksidanilin (TEMPO) mis-2-xlorid katalizincb
prosesinisiansiyaetnmp morholposi m Dllifl or torofindbna kK a | &irdi aodove v gdilir
[179 s.1-7].

1893c ¢ldp P.Biginelli torofindbn ixtira edilbn tiokarbamid (karbamid), 1,3
dikarbonilt Dmolor vb aldehidbrin i k t 1 rbaduaon d @ v Dlor § mkimmyada
3,4-dihidropirimidin-2-(1H)-on vb -t i o0 n $inderir@nistifadp edilbn klassik me-
toddur[81,s.1091.

Ar

Ar
H S0 R20C H
@) H* | "N
R? T NH, = R7ONTX
By EtOH, A i
R1 D HEN X 51

X=0,8

¢i ki my aiki&dleatlrmésduzl akatalizind 1,3-dikarbonilli birlok miorin
akrilt ur k uefinbm woammoniumd u z | a;r- &noénmmp adonenort ¢ a K s |
DS a s &,8,8papzlpn mip Kk r r sinktetea rmEDr1d 4, s.98319833.

e 2 1 el
R2-4 H ZCOOR® . . . Eto—~
P L L
RS coore D) NH,OAC Cu(I) R~ “COOR?
N H

Bu reaksiyasistemina akril efirlorini U-Br-asetallarlabvoz etnoklp m Hilifl or
dioksandaa | ¢ mi xlaridi katalizind N-(hetero)arid4,5-pvbzlon mi ki r r o |

sintezir digor yollanailo | mu [#18, 8.2920292]7.

2
OEt o o AICI5 R
ArNH, + Br\/J\ + M 7\
OEt R? N
|
Ar

Rusk i my a iseepoldl go@lkillok mi34okso efirlorin, metil k et o nvb a r
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diaminbrini k t i rpaido&lP-d] airimidinlorin, pirido [2,1-b]x i na z o | ¥vDn 0
bist si k|l o h e kitdezimmpoffmo E mu kA5 a8.1-10].

1,3-Dikarbonilli birlok miorin g a r éakdehali vD S-nukleofillorlp katalitik
multikomponen r e a k s ibsyaad éanf deaa a @mg a p g U € u loksafuinkt
s i 0 n a Islifaler sigezio icmaldag e ntoxwunulur. Dikarbonilli birlok mwiprin
bununlay a n @-k N- vb S-nukleofillorlp g a r kK &diriddonls@fanilbvozli azotlu
heterotsiklbr bomplp golir [63, 5.16531664.

) . o 0
0O _N_ O \& 0 o
”Lts 0 /”\-'Jl‘ott OEt
- Fi’—NH.z—i- J\ —_—
H H R’N‘\/N““H
00
l”J\"‘J’lOEL
, ~~N ~R

HubeyUniversitetinin( ¢ ikni)my ag ke ¢ la o @ kK uS%Inh sula mohlu-
lunda 2-azidobenzaldehidt, nitrometan,1,3-dikarbonilli birlbk mior vb aminiorin
g a koel esirindon oldp etdikori 1-pvozli 3-asilk4-(2-azidofenil}2-metil-1H-pirrol-
| a rtréenil fosfin ik t | r aStagdmgedAza/ittig tsikliok mwsindon 2,3,4-DvDz-
Ibh mi 2id-pirrol [3,4-c] xinolinlorin effektiv sintezini hoyata k e - i or fdAB5k |
s.37013704.

OHC N

@ R2—NH,

+

1) QTSM (50%); 62—94%

E
-

2) PhsP; 70-92%

R! i
\H/\I_r VeNO, L

O O

cdobiyyata r a kK d € r madum elur #i,abrdiketonlardanS-saxlayanhetero
tsiklik birlok miorin sintezipraktiki olaragyoxdur.Sond ° wWdngV., HuangJ.vp
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digor m »llifl orin bu satpdp iki mpgalbsi dorc o | u n muvkgmyyorre. d @ | nki, K ©
asetilasetorCS, vb s o n rmartolédo RBr vb RCH,Br il b reaksiyayadaxil olaraq
K,CGOsi k teadava RMFA m¢, h i otdi® noddzli tiofen bmblp gotirir [222, s.511,

513514.
€85, KoCOy RCHzBr
DMFA
)Y S SR

Bur e a k se tyialnbér o vbdesrabutil@amn@omumurbromidini Kkt i r al
apar dseygils € x &kontdeask mitieno(2,36)tiofenlor sintezo | u n mu K
[221, 5.2725272§.

M CS,, BrCH,CO,Et
Bu,NBr
R 4

Togdim olunan icmaldan mpolum olur ki, b-dikarbonilli birlbok mipordon multi-

komponentsinteza hetero(karbdyiklik sistembrin a | & nimrals & n | gaer n@nnkeél
diriimpsitod q i q a tdaimdiggotrmerkozindodir. G° r ¢ @ king, ypdobiyyatdabu
probleminhollindp bir - oywa n a k Mm@ Vv @uwr.doqgdim edilbn dissertasiya K i n i
pdobiyyati ¢ ma hoenmnénmmkan verdiyi -or - pdbwu salpdp sonillordb g © bng, |

I mily €] okilp phab etnoyp - a | € Bagndagaragki, bu salp pdpbiyyatda
lazimi godor tpdqig olunub holpdp bir - o problembr © zhollini g © o¥it. Mpspibn,

bozi mpgablordo y ¢ Bks € xaéregioselektivalkillbk mn ¢ unplori g © osil$D db,
bir - oixerdpgeydolunurki, 1,3d i k e t alklllokamn®hsulunun- & »X¥ mik s
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deyil (35-60%).

B ¢ t b nn In@orpéalaraqtogdim olunan dissertasiyai K b brdikarbonilli
birlok miorin vb o n | dasferlma n a |l o g awlitemoaa di- vb trihalogen
alkanlarlaalkillok mwsi ilD y a n &t€a@b olunans u b s t rve tedgentri@ or
birinina y r é leaksjydnas, h i o-iervabsi®lyom i | mypwlchimaragd o] u r ¢
noticoloroldoe d i | mi kdi r .
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1 Fc SKL
NcTKCcLAMRKZINMMKKRC SK

|z kil my abnb¥ salpsinini n k ibusahbd@istifadp olunanbirlbk miprin
sabvbmy Blit ¢ s ul & lmand |aéansdalhlerdiéyeni sintetik kok D salbnin
I n k i ktokan @enraBirinci fosildo b-dikarbonilli birlok mior k i my sahssi@d
togdim etdiyimiz bsa®n sononilin ¢ mu oxi d i r bDdbbiyyatk ¢ ma | Beibd a
noticoyd goimpk olar ki, bu istiganotdo a p a r tédgigatharb ¢ t ¢ D wordpl® z

a k t uadofupséaxd zama@zamarnyeni mbzmunvbd bhbmiyyot kposbedir.

21.Di met i | as et o nmdondkvd polhaldgenii birl@xt mord D

alkill ok msi

Togdimolunanb © bdmd i met i | as et o(f)anono aorpblibalogen |
alkanlarlaalkillok msindd halogenintobiotinin vb aktivliyinin r eak sgg dn & 1
tosirinin © yomilmpsi, m¢, K alolurdin hallara nbzori m¢, | albrimiz vb konkret
f a k t odohiyyalam ¢, q aoly kok#db korhi verilir.

Digor bir torofdon, halogenlibirlok miorin torkibindo b a kbir &unksionalqrup
oldugda sonuncununs u b s ttorkéoihpedaxil edilmpsi noticosindd yeni sintetik
imkanlaramalik olanmadd pdoo | u nalua K

Di meti | aset o (ldmekhydidbo le 2 ik ISke@GOAMEO m¢, h |
tindo 4050 C, 3-4 saatm¢ dbtindb a p h mé kol riticodd y a | ©-alkillok m

mohsuluidi met i | as et ometlendlairr (P odos i Uamewdur .
CH;J
CH,0— C —CH, —C— CH,C0O,CH; ———> CH;0—C—CH = C—CH,— CO,CH,
| [ DMSO/K,CO,4 I
O O O OCH,4
1 2

Bur e a k spioytisaxtéi raapkaér nddgagnohaulununNMR spektrinan dp
ay de n g kicalkillok moksigenatomundab awverir vb enol efiri a | € Alkd + .

Iok mmbhsulunudistillp etdikdb onunbir hisosi C-alkillok mmbhsuluna e v r i | |
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EksperimentablaraqO-alkillok mmphsulunund-5 saatm ¢, abtindo 140-150 C-
dos a x | atdmamild @-alkillok m birlok mwsind (3) - e v Dpsi sbrmancunurdaha
d a v aonh| néa s oDrd/erin

> 140°C
CH;0—C— CH=|C— CH;—CO,CH; ———= CH;0— ?f —CH—C— CH,CO,CH,
0 OCH, O CH;y; O
2 3

c dobiyyatda isb son d © wrdd met i | as et o andlojkarartitvdo k s
natriumhidriddon istifadp etdikdb alkillok msinb aid i & Im©° v ¢ u [PB, 8.8781;
145,s5.1327 224, s.6084.

Qeydetnmok | a z ek didok m (3)-¢ rodobiyyatdaonun enol efirinin NaH/
DMFA sistemina metil yodid ilpo C-alkillok d i msindbna | € anraasldduldqunt u r K
m¢, h b hidblizindon 86%- € x éarheand @ q g eouchatv a r [88s: 3170.
Hbm- i rou monbbdd geyd olunur ki, NaH/THF sistemina alkillok d i agentin
tobiotindon (uzunvb g € z&irli, K akvbi z 0 q u rduol yumkoicke y m amok
vD bis halogenalkanlar)a s éldragmonc vp bis-C-alkillok mmbh s u | hiaketr G ,
vbDC-al ki | gaa rl éadr &8Bas.61663167).

Alkill ok d ii reagentkimi, bu reaksiyaday ksok reaksiyagabiliyyotinb malik

olan U-brompropionatdarstifadp etdikdb alkillok m hor iki aktiv metilen qrupunda

b averir.
CH
Br *l ’
O CH—CO,ET
CH,0— C—CH,— C— CH,CO,CH; —> (CH;0— C— CH—C— CH—CO,CH,
| I| DMSO/K,COs I« *
O e} O CIH—COZEt
CH,
1) (4)
Di meti | aset orlronpeopidnail&ils iaktiva inailan grupunda

alkillok mmbhsulunun(4) ldoo | u n mya s »>& angé%msll tan koraitdp O-alkill ok m
r e a k dbiaweagsds, sonradarsonuncunurtemperatururtosirindon C-alkillok m

birlok msinbtam- e v bsikimnab tbsovv ¢ etnok olar.
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Sinteze d i Ibinx wnin torkibindo d © rasinmetrik karbonatomununo | ma s
bu birlok mnin bir - o xoza izomerbrinin gax € jn didamt o | d u JNMR u
spektrbrindbona y dg& n ¢ Qokilr2.11).

Npzori vD praktiki cohotdbn, birlok m (1)-in halogenid asetallarla alkill bk m
r e a k s i °yyamgmdsnbé® ny phomiyyot kosbedir. Mpgsod iki aktiv metilengrupu
saxlayan,;, -karbonlli birlok mior sinfinp aid olan, mada (1) strukturunadahabir
aktiv metilenvb karbonil grupunu daxil etnoklp d © tkadbonilli birlok bnin sintez
o | mu kVaddy (1) bromsirko aldehidinind i e t | ilpa etk adb@&Dai sket |
k e@@dMSOmy¢ hioaipmad é |Ynéxkadg@esslan reaksiyalardariorgli ola
rag keton (1)-in bromasetallalkillok mwsi bsa®n oksigenatomundab awuerir vb O-
alkillok m mphsulu (5) a | € $oauncunuriki hondbsi izomering a r € K ébarmd n d

o | d u NMRh!H vb3C spektrbri tpsdigedir ( kil 2.1.2).

BrCH,CH(OEY),
CH;0C —CH,— C—CH,CO,CH; >
Il [ K,COy/DMSO
- ;
H,COC CH,COCH, HiCOC.  OCH,CH(OED),
— +
H CH,

H OCH2CH(OEt)2 78 rnh / \\ /
6.8 m.h.| ) o=(|3

5 OCH;

M¢pyyone d i | rRi, birldki mn(5) uzunm¢ dtd3-4 saat,140150C) g é =z d €
d é gidoanerbk m b a wermir. Digor torofdon, homin birlok mnin hidrolizindbn
al éademd- ox s a n izamgrbkapk C-alkillok m mbhsuluna- e v vp sort r
r a rkpeholpdp furan (6) bmol b gotirir .

® CH,CO,CH,
H;0 - 1zomer
CH3Oﬁ— CH = C—CH,— CO,CH; —> CH3Oﬁ —CH=C e
AN
O OCHZCH(OEt)Z O OCH2CH = O
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2N
(4)-¢, *H NMR spektri
I
3

S e

kpkil 2.1.1.Birlok m

/UM | D@O.H
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kokil 2.1.2.Birlok m(5)-in *H NMR spektri



. CH,CO,CH;
_CH,CO,CHj H;COC
— CH,0C— CH c§ I
[ = D
CH2CH:O <

Noticolori analiz etdikdb belb gonebtb golmpok olar ki, r a d i koanhi &m
termodinamikiamil buyenicon g r u p | Bsassobmbgliavb bu tip izomerbk miorin
I z a h a b e&hiyac duyulur. Enol efirlorindb + M effekti m® v cauldd uj un
molekuldaelektrons € x | @ @ & h @ motlosiedea | € ipalyar sistemfpza - b-
tinliyi o | ma dnlekdildaxilid © motkozli mexanizmbp a r - a |Caalkiléok ®@ q

mphsulunak e - | r .
Y
CH3O—ﬁ CH —(|: CH,CO,CH, == CHZO—ﬁ—CH—ﬁI—CHZCOZCH3 —
®
o e
o} Co —CH, A

HyC™

|
o CH; O

Madd (5)-dp asetalfragmentininy a r a tozé @fjnlg/inp g °pehtimal etk
olar ki, metilen grupununkarbanionay a x é n| amanea ¢ € m§ ©0 x diaom
meribk mb awvermir. Ancaghomin birlok mnin hidrolizindon a | € farmihmetilenol
efimrt umg ho a la n izangrbkerok C-formil metil asetondikarboksilatap
sonradarfuran(6)t ®mosinp- e v {44, 5.118.

Triketonun (1) aktiv metilen grupunanitril fragmentinidaxil edilmpsi praktiki
cohotdon maraqd o | uBuwpgsodip birlbk m (1) xlorasetonitrilbr e a k dodgyga s
o | u n mReattsiyan.;, it holledicilor vb koraitdba p a r @plg mssilnik d ki, r
kaliumkarbonatDMSOm¢, h i oyalna @-alkillok mbirlok msia | 7#).€ r

0]
I
{ + _CICH,CN, CH30—ﬁ—CH—C—CH2—C02CH3
K,CO3/DMSO
O CH,CN
7
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cldoe d i Inimlibkiok m(7)t um & h b protbtropizomerbk mi birlbk mi
prototropizomerbkmb noticosindd U-aminfuran(8) t bmmosinp- e v i kil 2.18):

O (@)
0] o) o 0
7= /) = H;CO0 )—— = H;CO0 )—
© NH H,N
8
Q4SS oo NS ER PN
280 [@ X)) OO ITMNMMNNNNO
N 0 < R R R R R e Ko
AV | s\
1
[
L
| l
I
1 - JJ{‘ \ |\
3 : T I T T [ S I I I I TR T T ik I
(S 8.0 749 740 6:'5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2:0 ppm

kokil 2.1.3. Birlok m(8)-in *H NMR spekti

Maddb (1)-in alkillok msindb aktiv xlor saxlayan biselektofil 1,3-dixlorase
tondanistifadp etdikdb Ko,COsi K t i r dimletdsaolfdkaidm¢, h i otkondeshabk m
hor iki aktiv metilen grupununi K téiilp [a & werir vb noticodp 1,3-dimetiloksk
karbonilheksadio2,5 (9) a | & Buébirlok mnin a | & n nar snérhmléli  sintezin
noticosi kimi giymotiondirmpk olar, - ¢ nrdses- o »orhololi o | s aby a @b-
alternativr e a k s i byaadrnasinevo noticodp digor madalorin bmplb golmosinbp
sbbobo | ar wh@ mtlp, hubirlok mqg u r u | w kimyovexas®lDrinDg °Dg, z v |

sintezdmaragd o ] wpauyrr tedgigatm® v zusudur .
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CICH,C— CH,Cl
CH3O —C— CH2 —C— CHzCOzCH3 >
I I DMSO/K,CO5

9
Fr arks éey a 1998ciailldpébu r e a k sk,GOgTiHE sistemina tpdgiq

edbrkon birlok m(9)-un keto/enoltautomenbr g a r € kodlp@odigim geyde t mi K
lor [144, s.2264. Hbm- i rm ghif| or geyd edir ki, bu reaksiyadabiriok m (9) ilp

y a n alavé mphsul kimi 2,3,4¢, pvozli furant ®mpsi bmplb golir. O ¢¢, nobbn,
homini ©d ° t gnibighblogenlireagentintobiotindon a s él&arax 6, 7 vb hotta 8

¢, Zz vibiklik ketodiefirbrin bomplp goldiyi korh edilir [144, s. 226]. Yux ar é d
sxeman g ° r ¢ nkimi, Bizim todgigatlardgprotonspektrbrinin tohlili birlok m9-
uny a | ketéfzo r mapen@pmgoidiyini tbsdiqedir.

Butod qi g antg |l anegnparaturdak,COs/DMSO i Kt i radkiogrmn d a i
agentkimi vic-dibrometandanstifadp etnoklp a p a r ddé G-alkdlok m (10) vD
C,Oalkillok m(11) reaksiyamph s u | | qaa réenk@mipl pagmde/ini m¢, K aplett d
mi K[3,%56;36,s.24;42, 5.933934] ( okil 2.1.4).

—

I I T l I I 8
Tt Tl 1605 0555045 4035302520 15 10 ppm

ﬁ

kokil 2.1.4.(10) vb (11)-ci bII’|DK moring a r é klid NMRrs@ektri

947

56



(0] (0] o O O (0] 0]

W BrCH,CH,Br OCH;
—
K,CO5/DMSO —_—
H,CO oCcH, = H;CO OCH; + HiCO Y
0
10 , 180-190°C / 11

¢ 0 g ¢ m&inhbu reaksiyakoraitindb g © t ghrs ylb s tmetdebhgmu p | ar

aktivliyinin eyni dorocodd o | mabbpBindbon onlardan hor h a nisriadon bsasi

m¢, h b omolp golbn karbanionunalkillok msi noticosind f o r mail mtke@mme ¢
(A) C- vp O-alkillok miistiganotiorindb g a p a nteikdopr@an(10) vb furan (11)
t Dol brini bmblD gotirir.

O 0 O
K,CoypDMsO O O mB_r/‘ Br O 0 O
W =3 M@ )k =1
H,CO oct, —1® o —

Q
C OCH3 —Br H3CO OCH3
1 A
O O O O O O
w ~
-HBr
H,;CO OCH; H,CO OCH,4
10 A
O CH,CO,CH; 0

—_— _— K,CO; OCH3
H;CO OH “HBr H,CO |
CH,Br 00

11

Qeydetnok yerinb d ¢piki, birlok m (10)-u 2012ci ilp P.Langervp digorlori
- omorhololi ¢ s udinetdtsikloproparl,1-d i k a r b cN&aGMieil rkattki@rmmetila
asetatl&kondenak mr e a k s i yréas € Radintere t noi [k88 s.5173.

Sonar a Kk d & nonecesindambimo | mu ki,dnadd (10) y ¢, Bk $empera

turda(170-180 C, 2 saat)retsiklizasiyayas ] r a ynadbdld)-o- evr i | i r .
O CH,CO,CH,
” 170-180° CH O-!—C K
CH30_ C C\:TUC —CHZ _C02CH3 > saat ) 3 \
~ o 5
CH,
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Buisp® 1 ° wsimd sonuncunurdahad a v aonh| néatsséiqibyr [42, s. 934
( okil 2.1.5).

i
Hh AN h A
_._Jl l\*ﬂmfﬁ\) '%&1_) g,_;rk_*_m_,) {\\____Jr‘ g
' 4‘0 3‘5 3.‘0 2.[5 2‘3 r1!:3 ‘ ";p_m'
s
Y,
—
,/

T I I

' T T
7.0 6.5 6.0 5.5 5

T T T T 1
5 3.0 2.8 2.0 1.5 1.0 ppm
. ]
;_____‘—jol’

) ||
N < S T

(=]
(=]
—|

kokil 2.1.5.Birlbk m(11)-in *H NMR spektri

cvwoki tod g1 qat | Brlok@mon@)zand 152,3tribrompropanlaalkillok  mwsi
z a mas,mzli furan t Dmosinin a | € n buar seéa k s isonralar@ahanot r a f
° yomilmpsinD ehtiyacy a r aAtsdeét .o n d i k d1) h2o3krisalodemptopanlarla
alkilok mr e a k s i yodgigiadenBynosasverirki, r e a k s istigeamti 8ins € r &
amildon, o ¢ ¢ odlbn, halogenintbbiotindbnvbr e a k s & y a ntéhperaturundan
daa s € | B& deaksiyalardahalogenbrom o | d unglda30-40 C-dp; xloro | d uj
haldaisp 60-70 C-db monohalogenpropendlkillok mmph s u I(12alyféo r ma | &
Kondensbk m 70 C-db (X=Br) vb 90-100 C-dp (X=CIl) a p a r € isoduizan d &-r
mosi (13) a | & oka 2.1.6):
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oo T
CH;0C— CH,—C—CH,—C—0CH;

»7&‘
e
0 0 0 2%
i~ o
[ [ || >
CH,0C— TH — C—CH,—C—OCH,
K,CO3/ DMSO_ H;CO,C CH;

CH >
HZC:< ? X =Br,70° / \

e X=Cl, 100°
H,CO,CH,C o H

13

Re ak s imgxanziina g qa vk d p ad b Blaiiyz r gkimgmmk ¢ n d
¢ o g ¢ m&inilkin morholpdd substratbs a s alkiltba meliminlok m prosestri
birlok m (12)-ni bmblp gotirir ki, sonuncunurda sonradangeyd olunan koraitdd B
i nter mgduat &allalokamgi vb prototopizomerbk msi furan birlok m

sini(13)f or mal akdér er

(0] 0] O O @) O
W BrCH,CHBrCH,Br H3coWOCH3 K,CO
H,CO OCHy ™ g_coupMso H,C ——>
H,C Br
1 12b
)(L o O o CH,CO,CH;
H,c0” C OCH
— i 2 H,C0 OCH, === H3CO)\/<OH KaCo
—HBr
2C
= (B CHzBr H,CZ New,Br
B
H,CO,C
H,CO,C
1zomer Zj
H,CO,CH,C
3CO,CH, H,CO,CH,C

13
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kokil 2.1.6.Birlok m(13)-¢n *H NMR spektri

Qeyd olunan birlok m (13)-¢, nizomeri bozi m Hllifl or torofindbn asetondikar
boksim¢alt &R wodplm¢ wIif reagentrip q a r k @diriengi¢osindd bldp
e di | nOnkardannisboton sond © waido | @wmbirlok mnin (13) Uxlorasetonla
aset ondi kammbnydk/&0D ina I iéory i -saatprzindd otaqtemperaturun
dar e a k s i pba¥s-eénxdeaimiezadilorok sonradanobii lakton birlok miorinb
- e v psindhmarolunani Kk fl102rs.4039.

M¢yyone di | nki, xkslerondi kypu b ahomdoh lkad -omilD |
120 C-dpa p a rtrxlbrpropanlaalkillok msindon birinci morholpdb a | € birlaknm
(129) xarakterikketot up & r - a | @monuegalgraga r d @droézlvp dekarbok
sillok m prosesbri noticosindd (14-16)-c @irlok mwiorin g a r € onaolp gotirie [28,
s.180Q.

0 0 0 0 0
B
, _
H;CO OCH, % H,co” .7 \\\2 CH, HOH. HOy
CH, CH,
\C=CH2 \C=CH2
12 & 16 O
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e )W

Cl
! 15

(¢

2
HSCOW

Cl
14

Qeydetnok | a z ekmd § r € (14 @d18) birlok miorinin hor biri bdobiy-
yatda mplumdur. Mpsplbn, 5-xloroheks5-en-2-onu (15) 1978ci ildD asetilasetona
K2COs/ EtOH sisteminad CH,=CCICH,CI ilp tosir edilmpkip 40%- € xa&arh € n meé
[74, s.263 vD h a z énadd st golinsb do onu reagentkimi s a t € okdol etnmk
m¢ mk ¢ nMetg A-xlor-4-p e n t e(Mpiso ikial sonradigorf r a k 8§ ey a - €
homin reaksiyasistemind s u b s aset@sitbét u r Kk u matilnefirng © t gio m
intermediatolaraga | nvé enunbs a s g3dap r o p e | | eemotsikibkam € r
r eaks i hpathlkaea -éimei9d, x1P041204. Bizim todgiqatlarda(14) vp (15)
birlok miorinin g a r AKIR $pe&ktrbrindp identifikasiyao | u n m.uBkl ok umi(14)-
¢h proton spektringd molekulda olan CH;O grupunun 3.7 m.h-dp triplet signal
koklindD a K k a r | coum gy adsaév akorifoemer( g-t,1g oXvbp trans)h al é n
m° v c ud | g P midisidin Bu konformerbrdon ikisi elektrostatik tosirlordon,
¢ - ¢ Nn as rmegoksikarbonilvp 2-xlorvinil fragmenbrinin a r a s adan distansi

yadangaynaqgl anér .

CH, _ 6~ CO,CH,4
RV CH3O\/O. ci

H : H H

f o

H H H

H
Cl
H
g ok g oX trans(43%)
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Ap ar d étpdggatardaK,CO/DMSO sisteminad asetondikarbadlat psa
S € nadpaa raikillbpa mr e a k s i yhedbflenonénohdsau | 1 @ ¥ @& m, Bk ©I-
ma maizleae ht iolamnmog a ml a r Buabnadxéermmbsesd hor h a nrxja
botli prosesinb a werib-vernbmbpsini ar a kK d € ¥ pneaksiyasistemininb ¢ t ¢ r
morholplori incblbn mi Kk d i r .

Ma r a gli, éedksiyalarda u | Ikiminatl & aqewg z ¥V ia z Gl D1 B |
dikdp - © k ¢ mrezgrsinbirlok miorinin (17, 18) oldu | wlentifikasiyae d i | mi
(okil 21.7). Ak a] é&xkmdna y doél nd kifniudigor bir kontrol reaksiyail b bu
fakts ¢ by e @i r i[4R2 :938984. r

? CH,CO,CH; o) CH,
O O O H;COC H Hsco(g H
W e
— ¥
H,CO OCH, DMSO, 60-70°C HO OH HO OH
1 — P
/C—O /C—O
H;CO H,CO
17 18
gt
—]
%b L ] L
T 1 [AARARRAAN | o R | |
13 ll lU 9 8 7 6 5 4 3 2 1 pom

kokil 2.1.7. Rezorsinbr (17) vb(18) q a r & k'l@ NMRrsg@ektri

A K a ] éepdotokspektrbrinin tohlilindon do g © r ¢ n king,ygeyd olunan
koraitdb a s et on di k & 2bzopkkenddnsbkt me prosesbrinin noticosindd
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rezorsint dmolorindon (17vb18) s a v g y € rbic kpmponentm ¢ K ablolund
mamékder .

Npbzordbn k e -pnnogatbtli r e a k s b gvearmpéoboblorinb nozor yetirdikdd
isb, bununpbsasim¢, hbasdet ondi k @)rparaekoskiido °a®t £ gkondens
|DkDrok tetrakarbonilt dnmpsini bmplb gotirmpsi, sonuncunursikliokorok B interme
d i a vearoseg onunisb bir molekul su itirorok vD prototropizomerbk myp u | + a
yaraq(17)-ni omblp gotirmpsi ilp izahetnok m¢, mk ¢ 128, §.£79180. Sonuncu
nun (17) m¢ v adlaraqg hidrolizi vb dekarboksilbk msi (18)-in bmblb gplmpsinb
sbbob olur [1,s.36 28, s.181.

o o
HO_ CH,CO,CH, CHoCO,CHy
cocr; H3CO H3CO
H,CO
© COZCH3 —
0] CH, HzO
0
B / ~OCH, OCH3
CH2COOH 17
H3CO
H
18
_C02
SOCH,

¥

kokil 2.1.8. Birlok m(18)-in *H NMR spektri

[}
)

~
o
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Bur e a k s gegnra mé&anizmim forgli rakurslardanbaxmagmy¢ mk ¢ n d
Ay d é ki,dkeQOs/DMSO sistemindd a s a n bnmdlg golan karbanionunsinxron
Klayzenvp aldol kondensatk mwsi prosesipcolb o | u n ma a & s birynmarhpklin
g e d i teminredd bilor ki, bu zamanm ¢ mk zamerbrdon y a | bir@im pbmblD

gompsil ab ¢ ddg¢r .

(0]

w:>

(@)

o

I
a—
@)

@)

@)

HC—C—OCH,

—_— e ——
H _H20
H;CO DL€ ,CHC0.CHy H;CO,C CO,CH;
Y Ne HO"  CH,CO,CH,
5 07
HO OH
—
H,CO,C CO,CH;
H;CO,CH,C

Re a k s i-yoaorh@oh yolla getnosi e h t i masb ikim ch@holpdd sub
s t r Klayzmkondenabk msi noticosindd polikarbonilli polimetilenaktiv (1, 2, 3)
morkpz saxlayanntermediatX f or mal ak ér .

H /\O O
H,CO CQ /\/\/cozcm
Y COCH,CO,CH, Eicy —

O
O

0
JL A
C OCH,
H,CO_  HC Hy
2 3
COCH,CCH,CO,CHj,
o) |
o)
X

—_—

Bui nt er metdkibamdpelanlvb3-c £H, g r u p A eorB&arbanion
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| a ro@bbgotirmpi mk a m Boalor @esabetnok olar.

0 0 O o O
L A~goan,

OCHj HC

H;CO  HC 2 Hico /\ 2 3
Y \ S COCH,CCH,CO,CH,4

COCH,COCHCO,CH; [
3
@)

A B

Noticodp, forgli karbanionlammplp goldiyi ¢, - omardanf o r ma birlakkma n
lordbi z 0 q u rolachqglak | u

O _CH,CO,CH,

H.COLC HO_ CH,CO,CH,
3C0; ©)
HC—CO,CH; 5 H3COC CO,CH;
O 0) 0) @)
A
CH,CO,CH,
H,CO,C CO,CH;
.
HO OH
O g 0O
H,CO,C §~C0,CH; H,CO,C CO,CH;
CH2COZCH3 OH —_—
0 0 0 CH,CO,CH,
B
H
H,CO,C CO,CH;
—_—
HO CH,CO,CH,

KarbanionA-dana | & nezmsinmolekuluikitorofli simmetriyayamalik oldu-
] u n celkvinalenthirdoksilg r u p | @rotoa speékinina bir signalvernosig © =z |
nilir. Protonspektrina hidroksilg r u p | a& ol&tkias i q nnagl kéanledilrdosi

o n | @eyreekvivalento | ma spanolekulunbilavasip B karbanionundammplp
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golmpbsinp dolalot edir ki, bu da bizim haldar e a k s + g morh@ph mexanizmb
getdiyinitosdigedbn dolildir [30, s.92-93].

Digor bir torofdon, bu birlok miorin pdobiyyatdaNavb KF i Kk t i rdanetédn d
asetondikarboksilatdal) b i r bsiatezanin dahapvvolor verilmbsi mexanizmb
Dagodar irli s ¢ r ¢ d ¢ ¢ m@llwin d o] r u | kirjdahatosdiq edir [84,
s.4813;166, s.26642665. Hpbm- i nsonrd,° v rodplni y y ada ekwimhah mig-
dardag ° t ¢ r gderidipvwo sirkbtur K U S U K U in rdase@asedoaudimeribk-
mpsi vD tsikliok mwsinin [201, s.652Q0 vbD tetrakarbonilli birlbk mwiorin fermentativ
tsikliok msinin aromatik halgadahidroksi qruplar saxlayanbirlok mior bmbplb gotir-

mpsih a q q @egpdibran® v ¢ u [d8#,8.2213.
2.2.Metil 4-xlor-3-0 k s 0 b ut pohhalagénalkanlarlag a r k &oire q | €

Metil 4-xlor-3-0 k s o b u t terkibm@p tU&mziyyotdp aktiv xlor atomunun
o | mbudi@ok myp x ¢ s fwrksional® dlik verir. Bu birlbk mnin alkillok mza
ma 1P & ¢ mdikarbonilli birlok mlordon forglia par mas é a B s my @i ér
istiganmtiordp getnosini ehtimaletnok olar. Odurki, metil 4-xlor-3-o Kk s o but a
(19) di- vp trihalogenalkanlarlar e a k snbzoyi a/s séntetik cohotdon maraqdo-
Jurur .

cdobiyyat a r a k d €& birmmanl aabr &sirt ki, metil 4-xlor-3-o Kk s obut a|l
(19) xlorsirkp aldehidiilp alkillok d i wmsiiz lamaknpb@bz o | u n faranbirlok wsi
pmplp golir [156, s.961.

0
(ﬁ ﬂ) CH,CI
CH;0 - C - CH,-C-CH,Cl + Cl-CH,-CHO ———> \ /
19
/
0

C -OCH,

Verilbn sxeman a y dgé°nr ¢kin komdensbk mwdb birlok m(19)-da aktiv olan

xlor atomudeyil, xlorsirkp aldehidininxlor atomui Kk t edir. a k
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Mpgalpdp [238 s.2752 bununlab a jizhéverilmpsd dp, g ¢ m atmok olar ki,
xlorsirkp aldehidinin xlor atomy metil 4-xlor-3-0 k s 0 b u t (E9nxtol d&toénana
nistoton dahaaktiv olur.

cvvoki tod q i q at hoareddomi@uafransma t e r imatll £xlord3aksc
b ut an(@% 1,2dibrometanlavp 1,3-dibrompropanlaDMSO/K,CO; sisteminad
alkillok msindbn a | € birebamiorin q u r ul uvak-ven umy a @ h d&al Vedl] a
mi K [8,is.134-35; 52, s.5051]. Dahatof s i & @ & iteEdigatiarg ° osirtki, metil
4-xlor-3-0 k s 0 b u t(ED)rl @-dikirotnatanlaDMSO/K,CO; sistemina 35-40 C-db

r e a k sdimetid Z58is(2-bromoetoksi)tsikloheksa,5-dien1,4-dikarboksilat (20)
al & oka 22.7):

CO,CH;
0O 0 BrCH,CH,Br OCH,CH,Br
_—
M K,CO;/ DMSO
CIH,C OCH; BrH,CH,CO
19 CO,CH,
20
i
l' .
) ‘!['&J /'/}l‘
- VJ\‘V - - - .. //Q\h A ‘\»7 A ] o
T T e e g S e B s mow  E.s  So @ @6 G g

| ||
gl @
lev| ‘,,.\

3.5
45
™| o
=f=]

?’.‘71'
kokil 2.2.1.Birlok m(20)-nin *H NMR spektri

Eyni koraitdp, metil 4-xlor-3-0 k s 0 b u t (A9 h3adibrénmpropanladimetil
2,5-bis(3-brompropoksi) tsikloheksa2,5-dien-1,4-dikarboksilat (21) enol efirinin
pmblbgoimpsilbs 0 n u ¢[40,&.108Y:
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6 o CO,CH,

M OCH2CH2CH2BT
BrCH,CH,CH,Br
CIH,C OCH, >

K,CO; / DMSO
19

BrCH2CH2CH20
CO,CH;4

21

G ¢ matnok olar ki, ilk morholodp madd (19)-unmo | e k u | kbnalengkr a ¢
mpsindbn dimetil 2,5-dioksotsikloheksai ,4-dikarboksilat(22) bomplp golir. Sonuncu
isb geyd olunandihalogenalkanlarl#&-alkill okorok (20) vb (21)-ci birlok miorb - e v
rilir. Toc r it s ¢ pbndipotezitosdige t mi Betbikiy torofimizdon m Hyyon
ol un mukik(#ucu birlok mdon otaqtemperaturundanblum koraitdp 2,5-dime-
toksikarbonil1,4-tsikloheksandior{22) omolp golir ki, bu intermediat(22) alkilhalo-

genidbrlpg a r K tesirdd alarag(20) vo (21) birlok miorinb- e v r i | i r .
Cl 4 n=2
H;CO,C @7 (| CO,CH; — » 20
CH  H,C K o)
\fo 2CO; Br(CH,),Bi
0) C?I,\@ DMS0 0
| 2 HC\ n=3
2 CO,CH, COLCH; — 21
22

Sinteze d i Imaddlorin (20-22) g u r u NMR<spektrbri ilp identifikasiya
edi | rhbkd 212.1r2.2.2).

l‘_j”_”_'; ____,_LL i NS U 5

kokil 2.2.2.Birlbk m(22)-nin *H NMR spektri

@
o
o
o™
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Qeydetmpk | a z ékm d,®2dimetoksikarbonill,4-tsikloheksandionuri22) da
hapvvolor m¢ mlit sintetiky a n a Kk nferdli aubdtratlams a s &intekzigkimypvi
vD bioloji xas®lorinin todqgigi h a q q edobiyyatdabilgilor var. Mpsplbn, - 1 kim-
y a - @013a #dp asetosirbt u r k uretil efiim molekulyarbromi k t i r al
K2CGOs/EtOH sistemina tsiklipk doipk bu birlok mni (22) v ¢ Bks € x &(98%)a
sintezedbrok antimikrobxas®lorini © yom mior 150 s.13501352.
Tsiklohesadiorbirlok mwsinin (22) omblb goimbsinin mexanistikn ¢, a n s toxarr é
nanzamangeydetnok | a z eékmd € a | astrukuradxak a r | Exyrayanadgglh a
subst rfadielarag@dd s ub st gat a@im@arywa r &idréksiyalarda
xlormetil grupu yeni reaksiya morkpzi kimi - & xe&ik. M¢pyyon e d i mikik d i
tsiklohesadionun22) f or ma | a Kl9assuébnsd af @ tzrkendensk mwsi
y al @H b CHCl i Kk t iilor badkueir. Tsiklohesadiont dmpsinin (22) bmblp
golmosini bir vb iki morhpolpli mexanizmb g © snibk m¢, mk ¢ 4@, §.0083. Bir
morholDli reaksiyamexanizminiiki molekul karbanonun sinxron tsikliok msi Kimi
tosov v gtnok m¢, mk ¢ h180:sr9394).

Cl Qk )k CO,CH,

CQ OCH; o)
o)
_—
u P
H,CO ©C 2¢l
/N O
Cl
CO,CH;,
O O 22

Reaksiya- o mprholpli yolla getdiyi haldaisb birinci morholpdb f o r ma | &

molekullara r alkillok mi nt e r meA) ieymityalannlekuldaxili tsikliok mwsi

b awverir.
O O
WK
O CH,Cl
g OCH;
( 2 molekullararasi
H,CO o Iél alkillasma N CH;0— |(|j— (|3 —CH,— ﬁ— CH5— ﬁ— OCH; —>
A

O O
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molekuldaxili  H,CO,C
alkillagma

h

0 H,CO,C o)
—_—
o HCS—COCH;  _ @
CO,CH,

~/ o)
(—\Cl

Npzordon k e -pn sxéenbrdon a y dceelnd kiiniuburadaKlayzen kondensbk-
mosininyera | ma mya & |eGrgEEkfragmentininaktivliyi ilpizahetrok m¢, mk ¢ n d
Bu reaksiyaz a mapsa€mphsullarlay a n pokinger xarakterli Kk Dyobbnzor

kristalh a | @lavidraph s u | daamplé goimbpsi m¢, kK epleid d | nmBupdaimer .
xarakterlibirlok miorp (20) vb (21) maddlorinin diketon (22) maddsi ilb kondens
Ik mwsi mphsulu kimi baxmagolar. Al € rp@imerin ot r a°fybmiénosi ay r € C

tod qi gna®tvéznusudur .

CO,CH,

(@]
CO,CH3 CO,CHj, CO,CH;
O(CH,Br 07 "0 o, O(CHLO
- n
O(CH,),0—
Br(CHZ)nO COZCH3 _O(CHZ)IIO COzCH3

CO,CHj

Bu prosesimmaraqd o | utorpA endanibamtdir ki, bdobiyyatda (22) madd nat
riumhidridi Kk t i realdn@ikoldng h i odibrantetanvo dibrompropanlaalkill bko-
rok C,C-dialkillok mmph s u lolanabitsi&lo [2,2,3 oktan[238 s. 2752 vD bitsiklo
[3,2,4 nonanbirlok miorinD- e v psigl®os § | nMR238 d.27%53.

O=C - OCH
0 |O| ’
C - OCH, O
NaH
o + Br(CH,),Br >~ ¢
I HOCH,CH,OH
CH;0-C o
o)
CH;0-C=0

B a k tgdgigati erihdbobur e a k s BRglaH tmQ @i (96 madt)a p ar d &
yeni tip polikondensik m r e a k snibtigbairge polimer xarakterli birlok mwnin

al éngavaae leu n mlE7¢s21622163 238 s.275(.
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P

C - OCH,4
(l? + Br(CH,),,CH,Br — CH;0,C 4§ 76( 7%( 7—C02CH3
CH;0-C

n
O

K | dfp olaragbizim torofimizdong ° s i | i, birldki m(19) p o t @psir@-n
donb i r laramabkbirlok myp- e v rRiedksiyeekzotermikkoraitdp 1,4-dimetildi-
karboksilat hidroxinonun kalium birlok msinin (23) a | € n hoanstiédlon mi K d |
Sonuncusb xlorid t u r ki sentlikdp 1,4-dimetildikarboksilatdihidroxinona(24)
-evr i [4ms.2088.i r

C02CH3 coch3
T T K,CO
2003
AN -
(0)
COZCH3 COZCH3

19

Apar dégdobiygyat ar a kK d @ mmdas &kd il1,4-dimetildikarboksilat
hidroxinonun(24) sintezi¢, - sond © wgodor bh- 0 xS t ¢ tokl kgddn sintetik
y a n akirmam (22)-nin m¢ xplit koraitlordo molekulyaryod, oksigen,t u rvesu
I Kt i raks«dexnddiamsidid [D54, s.5165 149, s.6464. Bizim halda isb daha
m ¢,0kkpb mexanizmb, metil 4-xlor-3-0 k s 0 b u t(l®)rbiolaa gant @psirEdoN
dimetilsulfoksid olmadanb awerir vb noticodd geyd o | u n dkionij avomatik bir-
Ik mi 1,4-dimetildikarboksilathidroxinonomolp golir [40, s.1083.

Birlok m (23)-¢, rprotonspektrinad 7.25vbp 3.70 m.h. sallorindp singlet piklor
m¢, K abllundrki, budamy¢ v adlaragaromatikn ¢pmin hidrogenat o mlvar &
ona birlok mimetoksi gruplaramoxsusdur.Madd (24)-¢, HH NMR spektrind isb
g ° osilbnlordon forgli olaraqolavp 9.8 m.h-dp singletm ¢, k abledlilid bu iso OH
grupunuxarakterio edir. Bundanblavp, sonuncubirlbk mnin (24) g u r u enigeru
g u r whalizvasibsilpdotosdige d i | r{kokik 212i.3):

Tosov v gtnok olar ki, (24)-c Hirlok msimmetrikq u r urhalikkod d uj un
karbonilvp hidroksilg r u pal r aarsemoiogyctirdiyi molekuldaxilihidrogenrabito-
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2.087,4" ,
V4 : O3A C5A
& -

OZQ; C2 (= C3 479:-J :
\N { - \
c14 \C1B -
c4 = G- C4A

) o _

o V4 \ B y W\
o ——~?“/$ C3A = C2A R 02A
g 4 _ 4 &
\\ q'.'..2-042
- ) '0
z. N &
O1A H1A

kokil 2.2.3.Birlbk m(24)-¢, nmolekulyarg ur ul u K u

lorinin u z u n leynijod ma |Aacdgenmadd (24)-¢, NRQA-I noticosindbn a 'y d € |
g ° r ¢k @aionin birinin uzunly u 2.042nm, digorinin isb 2.057 nm-dir. Bunun
spbobini homin rabiblorin m ¢, vlit morholodp a | € n ilmdazah&tnok olar. Birinci
morholbdb a | € rhidregenrabitosi s © z ki, grolekulundaxilindd olanikinci asetil

vD hidroksil g r u p | tesir &diysdbn a | € ikiach hidrogen rabitsi birincidon
forgionmolidir.

Tod g i g @ & e aoh@g (19) maddsinin 1,2,3tribrompropanlar e a k s i
todgigo | u n muwkbdiyyatda[25, s.541 vb bizim torofimizdon a p a r t@&digatn
i rihdon mplum o | mu kidbadikarbonilli birlok mwiorin tribrompropanlareakst
yasépdaae gaduant dDmolori a | é[#40£s:1085. Ancaq bundanforqli
olaraq b-dikarbonilli birlok mior sinfind aid olan (19) vbp (22) birlok miori 1,2,3tri-
brompropanlaeaksiyayagirorok enol efiri-1,4-dikarboksilat2,5-bis [2-brompropen
2-iloksi] heksadier?,4 (25) bomblp gotirir [40, s.108% ( okil 2.2.4a,b)

0O O
CI S
0 CO,CH,
19 BrCH,CHBrCH,Br OCHz(IZZCHz
CO,CH o B
2 K,CO; /DMSO r
O H2C:?CH20
- Br CO,CH;
0 25
CO,CH;,
22
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A K a | (85dnaaddbsininiki alternativsxem¢, 2a 1 € n memg mk € nd °.sy ¢

tor i | mK k kiketonuntribrompropanlaD-alkillok mmphsulu(A) sonradargplp-
vim¢ hodtedhi dr o b madwl(28wae amgi | i r
CO,CH,4
OCH,CH - CH,
CHzBrCHBrCHzBr o | l K2C03,DMSO
K,CO;, DMSO Br Br > 25
— 2HBr
H,C - HC - H,CO
Bl Br CO,CH;
A

&.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 ppm

o < — N~ W0

o © or~r~ o wn ST NITON T OO
~ et ™~ o~ o OO NWS O
. . © O~ N OM®
n o ~woe~ e T e e e e e e
w0 w NN o~ NO O OO O
— — e R | ~ NI ITITOOON

|
l N«»«AM
‘ .
WMNWMWMJWMWJW ekt Wil WM e Wk
T T T T T T T T

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 ppm

b)
kokil 2.2.4.Birlok m(25)-in: a) *H NMR spektri;b) 3C NMR spektri.
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K k | aftezniativy a n a kisp&idr@amproparK,COsm¢, h i otasanl dédgHhida
rob r o ml &Bdibrompropenl-o - e v vo sbniurrcumada (22)-ni alkillok dpt r
rok sonmbphsul (25)-i bmplp gotirir.
K,CO3, DMSO 22
> CH,=C—CH, ——> 25
—HBr | |
Br Br

CH,BrCHBrCH,Br

Bu salbdp son pdobbiyyat a r a kK d € r rh&dihalogert-pra@penin b-dikar-
bonilli birlok moripr e a k s i \Ca''skatalizhtarh k t i r128)6& svmtliafuran
| amé€enmmg mk € nv e ryi¢l [BO0, g.4B634864.

Qeyd etmrok | a z € knds@uncuprosesad polimer xarakterli birlok m pldp
edilmbmi k @u daonunlaizaholunurki, a | € r{2%&ibirlok mdb halogenikigat
rabito d a kK eékgrbonatomuilb b a joll & u ] wasgvdinvdb s 0 n rmarkol®db
kondenslk mr e a k s idaxibobnarn a

Belolikl b, baxmayaaq ki, metil 4-xlor-3-0 k s 0 b u t(E)rbalikarbeniili bir-
bk mior sinifinp aiddir, lakin© z ¢ tnbgompropanlaalkillok mr e a k s i yfmgli a r
aparaaq C-alkillok mmphsuluvp furant ®Smblori bmblp gotirmir. Bu da (19) mad

dosinin torkibindp olanaktiv xlor atomuilpizaholunur.K I morholodbp ketony u x a r &

geyd o | d kimiyy mo | e k u | Kkomdenabworeks(22) birlok mwsinb - e v rvb |
sonuncua r d i& enériolodp tribrompropanlaO-alkillokorok vbod e hi dr obr o

enolefiri (25) omblp gotirir.

2.3.b-Dikarbonilli birl ok mlorin etil-U-brompropionatla vb asetallarla

reaksi yaseée

c dobiyyatdaaktiv metilengrupusaxlayarbirlok miorin alkillok mwsinDg e nyer K
ayr é| mogdirdokimanbu b © bdmasetilasetonurasetosirk efirinin, etilnitril -
a s e tetl4J)Brompropionatlavp asetallarlareaksiydareé® yom i | miGe dyilton .
reaksiyalardastifadp olunanalkillok d i reagentinspesifik xas®yp malik o | ma s
yenima r axgidol&rinoldbo | u n mgowi@-n&ax ar mekd ér .

Bur e a k s ¢ yomlmbsi sintetik vb stereokimyvi cohotdon maraqd o] u r U
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NpDzori cohotdpn reaksiyaday © t gnihog iki b a k | anadpblérioc K.CO;me hi ot i
karbanionomplp gotirmpe ht i vmaarivieée n | ®&MEOdDyY a K anmgabtd- o0 x
ol dunj alkillockamr e ak si yoawmedigtrarne a k s i gaagl eadri ékni
m¢ mk ¢ nnbzgrdp witulurdu.

Qeydetnok | a z ekm diré- ro hallardaholledicinin a r anhpi&swgjkimi a | & n &
karbanionunstabilliyinp tosirini nbozorba | € n ma drég aéknsdgagnd nizépmok |
m ¢, mk @nmur. c dobiyyatdabuistiganptdboa p a rneal r asmiqtézie ot r &yfrohile
mi K dMbsolbn, 2-brom1,3-diketondanistifadp etdikdb polipvbz-o | u n mafiokar
vDfuranlarsinteze d i | rili2x si48844884.

UBr o mp r o miiral akévimeétifen grupu saxlayankarbonilli birlok miorlp
reaksi yad secaalkiitbemmph s u | | ar &kexra morkbz m° v ddur
ilkin U-brompropionatdeovvolcodon m® v calad vb aktiv metilen grupundayeni
yaranarxiral morkpz.

Diastereoselektivlikbir - o garametrdn a s € lo,écd¢éngbn dp asimmetrik
morkpzlp b a joupzedicilbrin © | ¢nglbe vb substa t @& a v akorifoemasiyasindan.
Hal-h a z @eydiolunanalkillok mr e a k s i neagentolond karbonilli birlok m
dona | ékardamiono y n a/ygéurr u lamindio lonzoyir.

Ay d é ki, deagentinhomlosi reaksiyamorkpzinb foza - otinliyi az olan torofdon
b avernolidir.cgorq a r € B € gdgaav akonfodmerbr borakor migdardaolarsa,o

zamarmpbmipbsagn Kraung a y d a 3 € m gsvinin soltorofindon b averir.

0

/E\ /IEI\

cvvoki i mimizdbet i | ni t (6 dtild)dbrerpeopiahatlag a r k tedir & q
reaksiy@@ K,CO; i kKt i rRMS® mgd h i ta pnadr &d notieep y a | 6,€-z
dialkillok m mphsulu olan 2,4-dimetil-3-siane3-etokstkarbonilpentandiort u r K u ¢
nun dietil efirinin (27) a | & ngdyd ¢luaur [36, s.2324]. Lakin reaksiyasistemin
dahasonralams a & I @ Kk d énptiéodinobdidogd m(27) ilpy a n @ksiman(28)-in
(suf a z a sekstraksayae d i | yomelogpldiyi mpyypne di | mi kdi r
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OH

v NC
B _
NC — CH. — COEt CH,CHCO,Et . OC "
_ _ _CHyCHCORE
’ > K,C05, DMSO ! ? CHz(CN)(COZEt) + )
CH3 EtO— ﬁ — | NH
26 27 O CN 18

Lakin pdpbiyyatdag © silir ki, s u b s talkilex msini etil-U-brompropionatla
deyil, bromasetatlaa p a r dbé&adpd fargli olarag C-mono vb C,C-dialkillpk m
mph s u |brhpia gole [200, s.48624863

c ldo olunan mphsul (27) ¢ -xiral morkbz s a x | a d @] € mohsulon 8
izomering ar €& K éihadtnod adru jtogon v etk olar. Qa r € ’piipi@m
miqdaritoyini NMRs p e kt r o gpokpodgmo i a 8 ;mWQeydainok | a z ékmd é
enantiomerin NMR spektrbri eynio | d tglda,diastereomertin fiziki xas®lori
vD spektrbri forglonir. Diastereometrin spektrinaki bozi ¢xarakteristies i qn a | |
voziyyotinin doy i eBsimD o n | atedgrahintensivlikiorinin toyin edilmbsilbg ar € K €
torkibi h a q q #kin &l @ombk m¢, mk ¢ 1§ okif, 2.3.1)

e A_J . T

R GS  EM RIS NMMEE SR | T T I
706560555045’1035_302520'131003 ppm

) s T
Tt

L D

-

kokil 2.3.1.Birlok m(27) *H NMR spektri

-]
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. mu gyotlp, ilkin axiral madddbn bir n ep-xiral morkozli optiki aktiv
birlok miorin sintezi ciddi problembr y a r aAdi@pn m ¢ ®lit izomerbrin - & ¥ é n
forgli olurvb- e v pdiasteneoxarakterh | d u p €owiral morkozloriny ar a n m.
z a maragemn itkini hesablamadpelb m¢, n¥k olmur. Prosesz a may raé lré z
y ¢ BKenantioselektimorholbvbyaenantiomewrpa y r @ larbg dd ¢ r .

Belolikl b, madd (27)-in *H NMR spektrinab 1.25,1.28,1.37 m.h-db dubletb-
rin vb 3.0, 3.1, 3.2 m.h-dp kvartetlorin s i g n a | ol | anm@E$nE&E gaskné | pEas
torkibindp ¢, -diastereomerid: 2: 3 niskotindbo | m a g °airté

Qeydetnok | a z ékm(23d birlbk wsilDy a n Baxp®ksinan(28) t Hmobsi db
pDdbe di | mSorudcurura | & n nbaaskélnadadbed | | ni t g-moblea s €
kulunun kondensabk msindbn (Klayzen) vb a | € koadensik m mphsulununenol

f o r mamo&kuldaxili nitril gqrupunabirlok mwsindbn bmblb gplmpsi kimi tbsbv v ¢, r
etnok olar.

O

I
K,CO; S EtO ; C - CH, - CN
CZHSO—ﬁ:-CHz -CN CzHSO-ﬁ-CH-CN /T E—

o) o)
EtO
—>EtO-(,I-CH-(|3|-CH2-CN—>EtO-(|Z|-CH-C-CH O
®
o) O - H o)

H CN

0
N CN o N )4(://

Il |
RO-C-C=¢ CH, ——

O O ¢ OQ/‘C/EN
0 OH
NC NC
=
H Y/
roc—¢” 07 NH EtOC—C_ 0~ "NH
5 CN 0O CN
28
Eksperimentablarage t i | ni t K,GOkiaksteitr&is®m gl hai oyi¢éikd

sbk -é x laaksinan(28)-p- e v psi®lzpadiginit a p m € okid2&.0).
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T T g P R T
10 9 8 7 6 5 4 3 2 il ppm

kokil 2.3.2.Birlok m(28) *H NMR spektri

Etilnitrilasetatl,3dixlorasetonlaDMSO/K,COs m¢, h i o 2:1midbotindp C-
alkilok mr e a k s igiypeks 163tdigd etoksikarbonilsianomeiilasetonomplp go-

tirir:

K,CO;
—_— — P I I P P —_ —_—

EtO ﬁ sz + Cl —CH, ﬁ CH,—Cl + (sz ﬁ OBt~
O CN 0 CN O

— Eto—lcli —CH—CH2—|(|I —CH,— (I?H—I(I:—OEt
O CN o) CN O

28a

Eti | ni tbrambirlosldehidinind n e t i ilpalkilt msinden K,COs/
DMSO koraitindo mono vb dialkillok m birlok miori sinteze d i | mC,&diaikil- .
bk m mphsulu hidrolizindon polifunksional o-butirolakton (28b) vp U-valerilakton
(280 a |l & n 3, ,.d4Z1403.Ar ay @ gé massen naghd@edop ar --a |
ma skiistiganotdo gedb bilor. Y ar € ma stuing 5 éphd ra- a | dialdehid s é
lorin a | & n imangtieonlonmolidir, ikinci istiganotdp isD m ¢ bkkob efirin etoksi
grupununi Kt iilp laklet oall @ m iwabsad&ernolidir. Al & miap ikinci

reaksiyasxeminitosdigibyir vb laktonlarpldp olunur.
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O

4
CH,C
O—Et
> NC—C— CO,Et
CH,CH(OEY), CH,CH—OH | o
HOH, H A CH,C
PrOLAOR: Ne—C—COBt  ————» [NC—CC=0— Et | N
K,CO5/DMSO | | o
_—OH
CH,CH(OE), CH,CH 5 0
L OEt | —2EoH
NCCH,CO,Et i on
28b
CICH,CH,CH(OEY) ® O ‘O-Et-.fol: NC
2CH, * NCCHCH,CH,CH(OEt), T2t —
K,CO5/DMSO NC O+
CO,Et >0 ok
28¢
?OzEt
NC—Cle
CH,CH,CHO

Asetilasetonvbp benzoilasetonuretil-U-brompropionatlaalkill ok msindon C-al-
killok m (29ab) vb az migdarda(5-8%) O-alkillok m (30a-b) mph s u |oldoeedilé
mi K [86, s.2324].

Br CH-C-R
' o 0 CHy-C = ||
CH;CHCO,Et ol o
CH;-C-CH,-C-R » CH;-C-CH-C-R o)
| I K,CO5, DMSO |+ \
CH *
0 0 CH; - CH - CO,Et
CH;  CO,Et
3 ? 30 a,b
29 a,b

29 a-R=CHs; b-R=Ph 30a-R=CHg; b-R=Ph

'H NMR spektrbri reaksiyaz a maar & msasmph s u | (2%as&in n ep-
izomering ar € K ébpmeanlddainp G ni Kk di r

Birlbk m (298)-n é'H NMR spektrinintohlilindbn a y dgé°nr ¢kih @ F € @a n
alkillok mmphsulubir n epdiasteromerirg a r € k éfpmidir. Belbrki, spektrin0.9
vD 1.1 m.h. sallorindo dubletbr koklindD s i g n ad 4 aé& % m&akdok m
birlok msindd CH;CH- fragmentbrinddki metil g r u p | anurédragenometrinD
moxsuso | d u B ¢ bedit c ks haldabir dubletsignala k k a r lida n maeyni
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birlok wnin enantiomedr g a r éspekijoeforg y a r a tEyné m¢, h aoaii On
alkillok mdon a | é irlaxnmior h a g g ¢ B d @ tolan. Tobii ki, bu zamans © bt b
honabsi izomerbrdon gedbeok. Spektrang © r ¢ nkangly3gp1l.4m.h-db¢ - € X a |
dubletbr enol efirlorinin niskoton zoif salbyd s ¢ bng etiliden fragmentinin CH;
grupl sair@ma IBlu &sr gadréér C-alkjlldkam mph s u lilb y & @ &kikCe
alkillok mizomerinino | d u plemoyousasverir. Digor bir torofdon, spektrab CH; vD
CHOqrupl sargmaIlo9g 2.6 2% 24, 2.5, 3.35, 3.9, 4.1 vD 4.5 m.h.
sallorindbg © r gshgna r € €-&oOdakkillbk mmpbh s u | | izpmegbnce¢ptinin
ol mawk gmylaa r a HOmeé r B.2nmh.salpsindb g © rogsimdet signalenol efi-
rinin =CH fragmentim mpxsusdur ¢ dobiyyatdaisb geydolunurki, ¢, z supebpsasisti-

r a k & mad @Gadkil ok mnoticosindb enantiomedr q a r ®mwol® @oli [70, s.367§.

Benzoilasetonuretil-U-brompropionatlay © osilbn koraitdp alkillok msindon C-

vD O-alkillok mbirlok mioria | € nreur mié x EMh@swosini enolefiri tok k adir.
C-alkillok m mphsulu enantiomervb diasteromerq a r € K éljarsidirdBarlmk m
(30b)-do CH3;CO-CH fragmentinCH rezonans i  moif Saledp iki dubletkoklindb
4.85vD 4.9 m.hrdD - € xE@al efirinin iso CH= protonu(30a) birlok msindbn forgli
olarag5.95m.h-db singletsignalverir [36, s.2223].

Qeydetnok | a z ékmdizim tpodqiq etdiyimiz K,COs/DMSO reaksiyasiste
mindb istifadb olunankarbonilli birlok miorin vo etil-Ub r o ma sher bienin & g-r &
| € gmeasime hb % £ z g kondenabk mr e a k s idsxé @ |€ m @bD@ndbn
alkillok mmphsulunurg, mu mi »x@&%dony u x @mue

Beldiklp, a p a rt@ddjigatn erihin vb pdbb i y yaamadliz gn® osirtki, reaksiya
z a maan & disstareomerdo asimmetrikkarbona t o mu midregén@ t o ml
diastereotopo | d uj umaghiasalosind o n | asri égnn a | d kakr @&rnléann v
m¢, plifik m¢ kK apholurdir. Bu isb q a r € wlangizbraalorin s a yoemi g d a

h a q q #in sl @pmbyp imkanverir.

2.4.b-Dikarbonilli birlok mior bs a s &unlkbianalovozlif ur a ndineezi € n

Furanvb onunt dmmplorinin sintezihomipkod g i q a tmaraddairmsigdodir.
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B° vy pmikyasdab i obdpnta | éitbmbu birlok mior, ¢ z gimtezad m¢, vlit sin
tetiky a n a Kk nval,3aikarbanillibirlok mwior bs a s &intek@unabilir.

Furanlar¢, z gimteza giymotli sintonolmaglay a n @othig@ sallorining e A i K
liyinb g °rsbhayemi g y a st@tejiblmmiyyot d a K ébylexnmiordir. Furanlar
k i mysatssiédd bn son yeniliklor pdobiyyatdayenioo i K € g °© r nignalda
genmxz akidri | mil44, 282320 Furan t Dmolorinin bir morholbdbd
y ¢ Bks € xa@armh é n mansmiyyoili reaksiyalardamiri 1980-ci ildb BDU-nun
¢ z kimyak af e d rkeksoel nudnaordikarbonilli birlok miorin 1,2,3trihalogen
propanlaalkillok mr e a k s i[8/sald28.d € r

Tod q i goaa vadlaraqtorofimizdon allil a s e t 1 | 182 Stedroampré@pania
reakiymas$ eniReaksiyabd-70 C temperaturdaDMSO m¢, h i o K.QCCd
I Kt i1 re8ka&atmg abtothdo b awerir vb noticodd 60 % - € Xaé#di-metil-3-
alliloksikarbonilfuran(31) sintezo | u n m{bk sl1819].

Birlok m(31)-ina | & ngrfamsil@bz o | mu koelbkirilkin alkillok mreakst
y as € ald azmbaom-propen2 il allil asetilasetatdanmplp golpbn furang °© onilon

f ur d@onendir( okil 2.4.1a,b)

T /OCHZCHZ CH,

em AN

CH,

gozlanilan furan

0]
C

CH,BrCHBrCH,Br

HC—CH,—C— H,CH=CH
5 ﬁ 2 ﬁ OCH,CH=CH, K,CO; , DMSO
0 0 On P CHCH=CH,

alinan furan
31

Furan (31)-in a | & nya k Birth@ morholodd a | & hirdow wnin struktur
yenilbnq r u p | aokcosend @ ¢ mk gjun.
S ° z «i¢gbmradareaksiyabir n eo-mbrholpdon ibamtdir vbo maddb (31) ar d é ¢
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alkillok m a y r éyemuen,q r u p Imalekaidaxili O-alkillok m vb sondaproto-
tropizomerbk mnoticosindba | é&/mbAvba r a K d éeahtiyacvamlir. a

- ~ o
O D o o o —
— — — o o o

T . T b
200 180 16

b)
kokil 2.4.1.Birlok m(31)-in: a) *H NMR spektri;b) 1*C NMR spektri.

Sona r @mathrnoticosindd molum olur ki, bu reaksiyasistemina reagenkimi
2,3-dibrompropenl vb ya tribrompropang °© t ¢ D @-alkidldk m mbhsulu olan 2-
bromproper2-il allilasetat(318 bmolp golir. Qeydolunanreaksiya3-4 saatm ¢, dd
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tindo K,COy/DMSO sistemind30-40 C-dbapar €l mékdeéer

0O O ]ISr O O
CH CHZ = C— CHzBI' CH2
H3c)l\/”\o/\/ ? > H,C o\

K,CO3/DMSO ¢
I
C

Z "\

HzC BI‘
31a

c ldp olunanfurant dmpsinin (31) bomblb gbilmb mexanizmim ayde n Igoéirg
mok ¢, - ¢Cralkillok m mphsulu olan intermediant(31a)-n & reaksiyasisteminan
izolp edilbrok qurul u K utodgignvo (kokil 2.4.2ab) onunbirlok m (31)-D yenidbon
gr up !l towfimado® yomi | mi kdi r .

¢ o xna r a gki, eneerenediant(31a)-n é° milon furanag a p a ngna g re
saacb HBr-un eliminlok mwsinin kifayot etdiyinb baxmayaraqreaksiyadaham ¢, ok-

kob- e v pior $xamiilpgedxok b i rpl(3d)ym bmpblbgolmosiilby e k u n | a kK m

(0] O\
C
C
K,CO; / DMSO
2 3 H3C / H3C‘(/ w
OH (ﬁ_BI‘ — HBr O—C\\\
e o) CH,
7 \o—OCH,CH=CH,
prot. izomer
H;C OCH,CH=CH, /o
(He H,c© 0" CHy
é—Br gozlanilan furan
|
CH _
’ O\\C _OCH,CH=CH, OYOCHZCH CH,
oo 15 s
O ?=CH2 H3C_(|j f=CH2
CH,Br OH S

2
Br/

O OCH,CH=CH, OYOCHZCH=CH2
¢ CH, I
N prot. izomer. H3C—(\I/ \/C=CH2 — HBr

H,C™ YO
O—CH,
31
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3.524

mmmmm
~ oS M
O = ®WOWMm NN
..........

201.933
689

0

4

9

9

5
27.105

hhhhh

W W

——— 169.68
1
1
.

b)
kokil 2.4.2.Birlok m(31a)-n & a) *H NMR spektri;b) 1*C NMR spektri

Hor iki g © osilbn furant dmpsiizomero | du gl @amé md& m,| tHK u
NMR spektrbrinin tohlilindon m pyyon etnbk m¢, mk ¢ nKdz ¢orfaeamlardan ¢pv
doforglip r ot nanll mlafaygotdir ki, h a nzenmderino | ma gy§on edilsin.

¢ dobiyatdanmplumdur ki, furan n ¢psind b-protonlaramaqnit salpsind 6.4
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m.h-dp signalvernpk xaso | d ©glda,Uvoziyyotdoolanp r ot osiil G &Ané
m.h. salpdp a K k a rkil unlagar! € faranmbirlok mwsinin (31)-in qurul u K tam u
tosdiqoyir.

¢ dobiyyatdab-dikarbonilli birlok miorin brompropargilb alkillok mwsindbn yal-
n él o-alkillok mmph s u lvotriketonsintezo | u n m {64 sl 1853.

O O
DBU, C4Hy
—— >
12 h, r t9, 50% PH
CH,C=CH
0 O o
M DBU, EtOH M
Ph 60°S,2h Py CH,CH,C=CH
O o
NaAuCl4
- =
DBU, THF/H,O
@]

Prof. V. Ks ma yvB b. bwr e a k sk GOainet i r BNAS®OmMg & ,i ot i
apar d@pikbmalkilok mmph s u | | alavefarahé fmosidooldpe d 1+ mi
dir. Reaksiyan¢, dtohia r t € (30s@aaf)doy a | far@ant dDmosi(32al € n mé kK

O (0]
M BrCH,C=CH
HyC OFt K,CO;, DMSO
O CH;, (0] CH; 0 CH,
y / 1zomer
EtO OH EtO 0 g Y O
CH,C=CH
_ 2 CHZ— CH3
32

Alternativ formil fragmentiniaktiv metilengrupu saxlayankarbonilli birlok m
lorin torkibinp daxil etnok problemolaragg a | ma q-d qardkedibindo halogen
saxlayanaldehidbri alkillok d i reagenkimi istifadb etnok tamy a r a r Br@sesd €

z amaba& | amspngeaksiyamph s u Ipdasim & h o g plit kondensk m
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reaksi gaglloa d& f asasthaddnin - € »>e@maotbox wlmur. Bu proble
min holli y o | | a bi dodsafadb olunan halogenaldehidkin formil grupunun
asetakoklindbcm ¢, h adidiréz
c dobiyyatdabu salpdp bir - omaragd o ] uetmdanr a K d @mpraa léed Mmeée |
1,3 Tsikloheptadion K,CQOs/spirt sisteminad etilboromasetatlakondensbkorok

furant ®mpsini verir [127, s.169]1. Bu zamanilkin O-alkilpk mnoticosindba | € n m

intermediatdehidratasiyadorok furant ompsinok e - | r .
0 HO_ CO,E CO,E
K2CO3
(H2C)4 + BI‘CHz_ CcC— OC2H5 PrOH > \>
! (HQC)4 1,0,
o)

Tsikloheksal,3-dionunbromasetallalkillok mr e a k s | aktia madilengro-
pundadeyil, 4-vbziyyotindb getnosi dbo ma r aodl | déggdou g © onilmpzdir [125
s.2273.

OEt

/
Q BrCH,CH(OE), QCHZCH Ot
O O (@]

@)

8%

Dimedonunmetil bromidb vinilasetati st | o chalkidor thr e a k s i y a
enolefirlor sintezo | u n m{Rk2ds.24862787.

ﬁi +BrCH; + CH, =CH - CO,Et —

0
CH,CH,CO,Et

Togdim olunan elmi a r a Kk d € dinmedodum dietilbromasetda r e a k s i
DMSO, DMFA vb Nai Kk t iilvtaldolém¢ h i o°iymmd | wibkar akdér i

sonundayenima r anmfidolerina | & ngrfassiel mG K "Hiliorr e a k sdimg-a n
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tilsulfoksiddba p a r ¢ @ d dimedonurO-alkillok mmbhsuluolan1,l-dietoksietil
enolefiri (33) Dldbe d i | rxokik 21413)r.

BrCH,CH(OE),
K,CO3/DMSO

I
CH,CH(OE),
33

GO 4 O QD CN = [ 4 D )
- N 0D e O DD WD OO

[ e B R B N R R e I |

— 205.234

— 197.045
— 174,718

kokil 2.4.3.Birlok m(33)-¢, fH vb *C NMR spektrbri

Dimedondannatriumi Kt i r talkloEmghai o a Inéenalyat bromsirko
aldehidinind i et i § a s r ibsEd® @dugday ¢ ks €& XadOmalkillDk m mbh-
sulu(33) a |l éSinkero.l u nenolyatdaralkillok mr e a k s i ygael niagtifadon d
etnoklp dimedonumm tolif enol efirlorini bldp etrok m¢, mk ¢ nBelgiki b, hbomin
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e n o | yet-UErompropionatlaq a r k éosiridpi dimedonun 1-metil-1-etoksi

karbonilmetilefiribldbo | un mukdur .

BTCHch(OEt)Z

> 33 (94%)
10-15°C
Na
toluol
O O O ONa ]|3r
CH;—CH—CO,Et _
CH,
O
(84%) CO,Et
33a

Reaksiyao x kkeraitdp dimetilformamidad (DMFA) doa p a r € | Ynuéxkadr &8l
g ° oeilbn reaksiyadarforgli olaragburadabir - o maddlorin g a r éakl éEjnéme
c sasreaksiyamphsuluC-alkillbok mmphsuluvbonun- e v plorilenolefiri (35), bi-
tsiklik furant ®mpsi (36) vD reaksiyada k t etrmyarkdimedon(enolf or ma s €
370l mukdur .

BrCH,CH(OE),

+ + +
K,CO;, DMFA
o O OC,H; O
0 o O o 2 Q5 OH
CH,CH(OE), 2 HC_ L 37
34 G l
1L H/ Ny OC,H
36
35
~
0 ~ OH
CH,CH(OE),

K| kalkithok m mphsulundan(34-36) maddlorin a | &€ n maks &jn &idia k
tosbv v gtnok olar. Qolovi m¢, h b (84dmaddsia s a n énélygatareon (A) ombolp
gotirir, sonuncuisb iki m¢ mk glan istiganotdp O-alkillbk m noticosindd (35) vb

(36) birlok mwiorinp- ev r i | i r .
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Q} —_—
0 OC,H{ - pop O OC,H;

(':Hz (H,
C—OH
N /N
- H OEt — H (6]
o) ) 0 )@ 35
HaQ OCH,CH,
OCH,CH;
A E}
<
- EtO ?
H,C_ (fH
OC,H;
36

Belolikl b holledici DMFA g ° t ¢ D ubtgcidmm ¢, ®lit maddloring ar € K €]
al é nhmeakd@yayaolanmar agal deér .

Buradabir geydetnok yerinb d ¢piki, birlok m (36)-n €odbbiyyatdadimedon
Ds a s aligodreaksiyasistembrindp sintezimplumdur.Mpsolbn, Koreyak i my a - &
2013c ¢ ildp diazodikarbonil birlok miprlp olefinlprin  tsiklobirlpk reaksi
DS a s & ud a rsihtezinidoptimal reaksiyakoraitini i &bk ¢, - gnodelreaksiya
kimi 2-diaze5,5-dimetiltsikloheksarl,3-dionun m¢, xlif holedicilordb vb metal
katalizi i k t i r etilki@lnefirbori ilp [3+2]-tsiklobirlok m r e a k s i yodgig a r
et noi [X2V,s.2362.

Todqiqg etdiyimiz sxema bbozi g a r aqalansupllaraa y d egotirn@lge, - ¢ n
pdobiyyatdaa y r éimedonunK,COz; i Kt i r BMS®OmG, & ,i o ortanedirlorlp
r eak stiyyra § anwvokndticodd dimedonunenol efiri sintezo | u n my58,d u
s.139. Sonuncunura | & nyna s &g €osllbn sxeminbirinci istiganotinin i z a h
kimi saymacplar.

Y u x ar pratam &péktrind mplum o | d kifnipbu todgigati erihin yeku
nundanbzorimizi colb edon bsasmbgam dimedonuntam enol (37) f o r ma ddé n d
edilmosio | mu g okiu2r4.4).¢ ¢ nyka | fanelapli birlok miordo 99-100 % enol
formsy&uddur .

89



1 ) L J L g I

=l REN Bl =
= =] 5 =
Sokil 2.4.4.Birlok m(37)-nin *H NMR spektri

2.5.M ¢, xlif m¢ h ordp fosfonatlardakonformasiyak e -ori d |

Kimyovi ar a k d € r bmlaxl morindlkao n f o r mhagyi@masl éu ma t
olmaq® omlidir, - gki o n | aenksiyayadaxil olmaqgqgabiliyyoti hom db bu faktor-
danphomiyyotli dorocodpa s € [16, 8.98101]. Bu mpgsodip *H NMR metodundan
istifadp olunaraq U-fosforil-U-karbonilli birlok miorin n ¢ madpsi kimi fosfon
a s e tneytraétnuvoes am&hodbklo n f o r Maysmi |yrifidd.3442].

Sociyyovi parametrkimi spektrab Pi CH, qrupununs i g n adad g csiél
rolunuo y n a mégpgyenre.d i | nki, regtialrm¢ ho ft @s f o n &lE,t a
f r a q dépletsignal kokilindbp a k k a r blu daribarizomerbrinin bir-birinp sor-
bostk e -bsmdon xpbor verir ( okil 2.5.1).

Sistenp protondaxil edilmbsi sorbostf | r | a g ena R @& & miEMDSCE
lonir. P r o t o nfdsfark arupukarbonil oksigeniil o hidrogenrabitbsih e s ad |é tn ¢
¢ z vgk ¢ re sokilli tsiklik struktur omplp gotirir ki, bu halda Pi CH, grupunda
protonlarkimyovi ekvivalento | ma d é gpékiradl il muplet signal koklindp ¢,

- € x mkiF 25.2):

0" 0
\H -
(EtO),P — CH, — C — OFt — 1~ y/—

P

@
~
/ Hp
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T T
1
4.0 3.5 3.0 2.5 2.0 1.5 ppm
M 7' é 5| T T T T T
4 3 2 1
L B 0 ppm
- R 1

]

kokil 25.1.Tr i et i | f dHNMRispeldriet at é n

kokil 25.2.T u mg hottrdi et i | f N8R spekais et at &

Pr ot ormleaskanablmgalon ¢cb a J | @ konf@émervoziyyotis ub st r
fosforil-, karbonil vb aktiv metileng r u p | Bukle®fil @agentrp q a rakiidok-
mpsini tomin etnokipy a n awreaksiyamorkozlorini tsiklik g u r u lverdiyisterik
Dl v er n R Igknkzgyikdon xarici reagentrin homlosi ¢, - @samhodofp- e vi r i

Qeydetnok | a z ekm tbsfanamidbrdp neytralm¢ hbcb @ | | @& konf@-k
mer fosforil qrupunamidinn NiH rabitosi h e s a bmBlm golir vD spektrab eyni
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intensivlikab iki dupletverir ( okil 2.5.3):

T T
3 2
L 1 ppm

kokil 2.5.3.FosfonasetaamidininH NMR spektri

Binukleofil xarakterli birlok mior, o ¢ ¢ ndbn, holledicilordodo cb aj | & n n
konformerbrin m©° v c¢ u dstisumgj olwunmur. Ekvivalent migdardag® t ¢ r ¢fdsmy
f o r a sdemetdfdrn@&amid dimetilsulfoksidvp hidrazinhidratlakoordinasionrabitp
h e s atsildikncgau r uralikoland a v anmlekailyaradduktvernosi spbobindbn
Pi CH, grupunuxarakteripedns i g nNR spektrbrindo bnonovi dupleth a | & n ¢
kvartebk e - ani¢, K iasbblundr.

Hp Hp H, Hg Ha Hp
Q. OEt O
\ / H, gt '
A OEt\ N\ S . 2 H
T N et e TN N,
0 0] O / (|)|
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Buc ¢al & cdbaanj | @& kRomférmerbrin nukleofil reagentrp q a raktie-
liyinin a z a | tobadg. Belolikl b, yekunolaraggeydetnok | a z ékmd-fésforil-U-
karbonilli birlok miori m¢, hbntads @lbarégd a v aghlag | & kamfermerbrp
- ev pkiplo m | aukleatfil vb elektrofil reagentro q a rkikngovi aktivliyini ni-

zamlamagn¢ mk ¢ nd ¢ r .

2.6.Torkibind p U-fosfonatgrupu saxlayankarbonili s ubstr at | ar &

funksionalovozli halogenlireagentripr e a ksi yal ar é

cvvoki b © bdmtorkibindo Uf o s f o rfunksienal &isocik saxlayankar-
bonilli s u b s t rremksiyagatilg/yotino o n | anrg, &k m¢, hordib omblp gotir-
diklori konformerbrin © omli tosirini, habeb bu konformerbrin todqgigindd spek
troskopik todgigat¢, s u | | iag téinshomaygoénz nozordon kK e - | Hohk Kk N i
pdobiyyatda da bu problemin m¢, xlit istiganotiordp todqgiginb dair m¢, v aif g lg
m° v ¢ u[@Ysulr881289;55,s.128134;56,s.1199 12211222 208, s. 880[(

Hor iki funksional fosforil vb karbonil qruplar ( T-induktiv effekib malik
ol duql a@mraé& xdndlekudadli tosir noticosindd, karbonil vb fosforil frag
mentbrindd nukleofil reagend q a raktidiyin a r t mye sndondi. Fosforillbk mi K
metilenaktivbirlok mior 1,3-dikarbonilli birlok miorp xasolanreaksiyalaradaxil olur
[32,s.165Q 31, s.731, ammabir karbonilgrupununf o s f o rfuhksienah&aidip
pvpzlonmosi bu birlok wiorin kimyovi xas®lorindp forgli © alikl orin do ortaya- €& X
ma s &oboh olur ki, bunu da a Kk a j nézoldon k e pcbyik. Belb ki, tbdgigat
| ar éalkilxdmr e a k si yxad saaksdiik dy® oeph fosfonsikp aldehidi
(38), onanbzoron o godor dp foal olmayanfosfonsirkot u r K u efilbn (B9 vD
fosfonnitrillor (40) m¢ wlit funksional pvozli halogensaxlayaralkillok d i re& c i
gentbrin [bis(xlormetil)keton, 2-brompionatt u r k u stiugifiry halogenaseallir
Subsdlrmuwess émar amidoeroldoe d i | rfd7,s.H4314].

Fosfonsirlo aldehidinin(38) Ko,COs/DMFA sistemina bis(xlormetil)ketonla60-
70 C-dp ¢, saatm¢, dtohdor e a k s i B@s & nladamezoncirdp fosforil qrupu

saxlayamksinan(41) t bmmpsisinteze di | mi kdi r .
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0 O O 0
i /o cent—ci
> I

(EtO),P— CH,—C
AN DMFA, K,CO;3 o
H H

41

¢ og ¢ ma,s ub s thispdorneeti)ketonlaC-alkillok mwsindbn ilkin morho-

Ipdpa | €intermediatsonradarprototropizomerbk mvp O-alkillbk mypu j r ay a

(41) birlok mwsini bmblD gotirir.

0 0
O 0 I 0 [
Il // CICH,C— CH,CI I o /}) ChyCH,C— CH,C
(EtO),P—CH,— C\ DMFA KO (EtO),P—CH— C\H \— -
38 H (")
0 O H P(OEt
I y K,CO4 [ O (OED),
(Et0),P—CH —C__ . —><—® (EtO),P—C = C__ O®> -] ol |
-H 0]
Cop H

O

Fosfonsirkb aldehidinin K:COs/DMFA my¢, h i oo bramdsetallaalkill ok msi
Zamankeajéex aOmU2avo C- (43) alkillok mmph s u | | cpa rééakea@)ne r

s.46 37,5.14]
Q 1 PN
(Et0),P —CH = CHOH == (C2H50)2P\/é) BICHCHOEY, oy oy b AL
3 H  DMFA H
& 38
% = CH,CH(OEt),
S| 2 ﬂ
jan
Q
(”) M “ O
I
(EtO),P, H (EtO),P, OH
H OCH,CH(OEY), (Et0),HCH,C H

42 43
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Katalitik sistema fosfonsirko aldehidiambidention bmblb gotirdiyindbn, proses

hor iki morkpzin alkillbok mdpi K t noticeskdd, O- vb C-alkillbk msiilby e k u n | a

Ehtimal olunurki, nozordon k e - bn prasésd alkillok mmph s u | | sam ¢enmi €
- € e @amolma spbobi sulst r abmoéprgotirdiyi a r akaréamionunfosforlu ilidb
k e -bsmsonuncununsb molekuldaxili Vittiqg r e a k sntigpsansbdosfatavp ase

tlenrbpar - alilapagpd a €d ér .

K k i spbobikimi dimetilsulfoksidinfosforil grupunanukleofil homlpsi notico-
sindbalternativr e a k s ibyaselrmae retni g bsrépk a@ar.

Fosfonsirlo aldehidinintoluol m¢, h i otmi¢n da temperaturdd30-40 C) nat
rumilbr eak si yoaus @ Ind @ & iy akih sonuncunubromasetallaalkill bk-

dirdikdpy ksok - € x & mlxa mpardpa k e - pn enolyatefiri (42) sintezolunur

[37,f). -151
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