
Eranlortir04rav t6
dxd,So.prq WWfl e-

iw1 &p1roe v& nup&.-

(oteldp2) ro0
T. ra,pa\a&fi d6
l6yo t{g peldh2e
etva,c a,c,afrep6iepo,

dr6 &lloug p6xri-
toclropd,rov -cdty 6q.-

&yrt6cortx6y ouye,
hprcp|va 6a.xrfpw
. TI &.vilexrwdrrpa

16 Evfiupa nevr-

6pdDa R (6 p,rrypr

R:Cfl5CEs. T+
d.n6 de Spaxw u-

ori6 xa).1rdp1ele6
rcri€ ydou6 &pr8rxori5

elvar. tf.dlpe.cw&
v46 EXet peiver, l-

touE, no6 y-t-

Oi tevcapelei6' Da*nillot p€ Eva E*pod'ro1*o 71a"puxrrlpila'rcat &n6 'EllEt-

4n1 r6,ar1e x(it'el,yq,t lVrooroi no).).oi &vrunp6orortor, p€ Dr&gopo 6a0p,6 &'xopear6-

:c1taq xa;i. rcorxr'\lo. Erepoar6ptov'' 
T6 pelafultepa Evir,a96'pov xapwae6;\wv o[ Eaxo]'tor p6 &1o Srrq]'orlg ou-

(u1raxo0q Eaopo6g,, nu6 EXo,v O, S li N' O[.Evriroete 40t66' na'pwotd;louv X']l'rt-

xl1 xa,t go"qtd,l,ooxaTt*4'o'potpigop&, norS'r.iq xaw'r&'acouv ottv ?r,Y:'*:\
oetg&..Hlpg&vrori r{e 

'&pt4rairxaiqruenpo6}.6netar xai Setoprirtx4,r &'qot t&

p6pra elvru EmiaeDa *ori ioX'i., 1t' oii"rA 6 x0.v6v.aq too Hiickel' dlouv 617)" E(r

r rlextp6vr a, "c€oaepu d'r;i' rotq Drnlode Deopou6 na( D6a &n6 16 6epod'mpo'

T6 Dr&lpoppa tdrv poplaxtiv tpo;trraxrirv touE De[7qver napacro:axc--rtv.0:rapErt

eoo&ptov p tPo1ra,l6v pd Ev*'fllror'p6vo xr Ev66' tpolraxo0 t'{ Pl" dlextp6'

vra, rod ryr1pa'rl(ouv "i n t1)'er*pavrx6 v69o6 ncivro xai r&rro &rt6 t6 $nireDo

toO Daxtul(ou.

d3 xno,l,AAlo

NENTAMEAEIE AAKTYAIOI ME ENA ETEPdATOMO

Eleux& pt r,6v 06pr.Elop6 r6v Etepoar6ptov' 1{vetpr''yevr'x&',Dext6' Ett' e[-

ycr t6nou spz, 6a6te { 6lcld' x*te16p'evo rpoXrar6 no6 ouppetdlat. ot'f1 cdu-

1{a elvar iofirro ot6 En[neDo toO Darctutriou' ;

M6 tt'1v &va.1pdqr\ Doprirv ouvtovuopo0,l w p'6pta &toDi8ovrac o&v 06pi8lo

orvtovtop,o0 rriv 6E{s PoPgtiv:

(1)

f 6opzi (1)

*Q
Eyer d1 pe1al,ltep1 oq-u6o)'ri' pari D6v rapouor'&(er' Dta;go'



N

prop6 ?opr[oy, Eydr oi Dopd6 (2)-(B) eivar clpevttxowpeq d.r.6 dq (4)-(b)
ytar[ }carypekat tl ou(uyia d6 d.vlpaxm4g d,).uoiDa6.

'H Lvtpyew ouvcovcop,o0 tdrv nevraperriv a0t6v ouotrTrp&tr,,v eiyat xar6.
nor6 prxp6reprl dnb SxeivrT ro0 6ev(oliou, tsnerDri napoucr,d,(ouv p6vo pia Doprl
yt"i1 xd,wi1, o6 d,vci0eorT pd t6 6ev(6). to rod €aec D6o iocD6vapeE Dopd5. 'Azrord-
leopa trirv pcxpriv trprilv t!6 Ev6pyecaE ouvtovtopo0 (E5) eivar 16 ^yeyov6g
6tr 6 d,ptoparrx,66 toug aapaxdlpaq Ddv txgp&(erat r&,vrioagriE, eite 6r7i XI-
1t'cxi1 eire a"cfi qaopanooxartxil avpneptpopa. @a np€nec v& o4pet,0ei 6rr or,

xetpap,atxfl pd0oDo perprloeur6 r{6 0eppdtrTtaq xa,iorlg fl 6Dpoyovtiroeo6, noil
Lnrlpea\owac &16 d1v napovaia ro0 Etepoar6pou. .H *p1 r!6 E2 xupaivetar
peta(6 77 -25 orb povpavco (Z:O), 29 - 31 o.d Oeiogaiv ro lZ, :S) xai
2l - 2+ kcal/mol od nupp6).to (Z : NH)

Ta iiepoxux).na ou(uyraxd, ouot{pata toO tdrcou (1) pnopo0v yd, ue}.e_
;10o5v 1ti ,'li p.i0o6o tdrv poplaxriy r?.)X.exioy, rllrwq ra icoxvx),rya w\v^ytaxa
ovoi+lp.aa.. A,,-ziipc,tv tp.a; d.r,6 ;d, te).euraia cr6 6rc oril y.apa.x.,qptottxil
bpl.i.,s6a;.ci L=epcx'tx).,-zci c,ttti,.p.z;c; (Lpt._ir,tcz -Dr1 

-<;ai1;1re 6[r {}extp6-vo) u b)'ot)'r1po:,sz=z cou]omb xzt i,-,,cv'-t,s.ci ^1,.2 -,d L;e.goerop.o eryat Dca-
gopeuxa d"nb lxeive =oi C:

&z: a 
"* 

,P..
grc: y1cc .

- Ic& &rop"a i1).exrpapvrltxiepa ro0 C i1 x,apa,p,eqo6 x elvac heuxi1 xat ie_\rxa ar) a. 'H rrp{ roitt x tlapr,d,tat xai dx6 dy d.pfi;tc crirv rl).extpov(rov
no6 ouverogdpet r,6 Er,epo,*1opoa.H tcpll li1e napap.irpou y LEapt&ro, *u,ptq
d.*6 d p"ilxoq wi Deopo0 Z - C.

oi orct0p'eg 6vepye[46 t6v 6"repoxux),rxtilv d,ptopatlxriiv ouorrTp arutv elyat r-
nicrlq rpo'nor.o.r]p.dve6 o[ oyio? pd izeive6 ta, 6ev(o],iou, inecD{ xapouow,lslql
d.por1 ti1s tsxgu).iceo6 t6v ota0pri,rv tsvepyelaE U, xal I[rr, .

UJv

tI
tt "-+l- [
r, -III

-fF- u'-
f11_, Ur

O[ xupatrxd6 ouvaptrioecE ttitv
0r1 ltopp\:

Eeoprr.rriv xe:.ac-,eceay €youv .ci1v &x6\ov_

.fiT.

0

vI

4.1 Qoupavrc
T.r *.,..:

* l;.3crr€L€q
+ , ' - +.. t.4

-;-" -a.1.,r.
:

-'--1^ ^,'r2\ r

=:":"1

)



+1

i;c ri; (4) - (5)

: -::-. t7,11!r eLVAt XZfd,
;,:.tl"'ty p.l,vo ltia Doy,t1

z:.', . t.'tz -: lolt eq. 'Arod-
iE; I il.'t:;. -,6 yesovig
,:: :::ri;, eire orz) Xr7-

=:. ,i zr,pectrl0ei 6tt o[
,:-'.:..,. iva(oya p,t d1v

-< i '-pc^1,1y(1oeo€, nod
','r't, ',it:- E5 xupa[verar,
.-.ir'1itt2 (Z : Sl xai

" 
't-iP"rtv vd' Peae-

'" : -_ -,,. t z). :xe ou(uy r axd,
:. ::t', .7zpaxv1ptat,ui1

:::1; i,rd 3[r r)).extpd-
-, ::::ti;cpo eiyac Dra-

.r ::.,2r 0e;mi1 xai re-
. - ,'. .,ity i1),exrpovtuv
, ', '.it.p;i:rer xu,pito6

i- , :,:'.y,'1!16y e[yac L-
:_- :,t :...-t, -7.1O,)Jte,qerer
'+ -..

, , :r,, ia$\61-

lYr

4.1 {Doupdvrc

T6 govpavco i d (1) Eler ti6 E({6 Draot&osc6:

,.'tt i
,.."i ffi(d?.

-O't.3. A

.,$.

lbt co

":s:"
(1) (t)

Oi 6pd,De6 no[ rpotpyoyrar d.*o il govpavto p.€ d.gatpeorl Ev6q H \iyowat
poupd).ta (a- xai p-).

Ilcrpcroxeu6g

1. Ooupavrxa xepaiuslz rtgzc-r.i..teict',t,. ^levlxi rli ii,t;,i-a=r, y -;,r
,4etoy6y pd 6(tva dgu}?zvi,.xe pj:z (H2SOa, rot'tiailcp:2.' aai. ZnCl2
x.d,.) :

H\ 

-/rHti--l /!L [\,y--_t* n
"*{$y' n/\o /{u, lfi- 

".,\o2:n
'H xtx),onoi4c1 D6 yivetar ,6:at i1 Drxet6vrT elva,. a, a - DcuroxccteotrT-

pdy?7.

2. T6 iDro 16 povpavrc r,apaoxeua\erac Lpyaoulpraxu yti. d.xoxa"p6olv),ia-
or1 rc$ govpoixoi dltoq (2) xat 6cop,ly,avrx& pd dr.oxaplovv\itoorT t!6 goup-
goup&116 (3) (oel. 44).

A.n,H--4---- 1l, A 1\.*n\g/ P&on'\O/ H,o \Ol'""
(2) (1) (3)



o.o80

-o. o67

30
IQ,,;

(5)

tr7
O+.

42

Ouorr6g xai gcxopcrtooxorrx€g t6r6tr;teq
'H xaravoytil $1e n i1\exr,povcxtlq r.vxvbrqr,aq (4\ xil il &lpotop"a d6 i1-

).extpovcx!6 nvxvbr1raqr, xa[ o {Iexrpov[orv (5) dlouv tirq 8EIE:

o
O +o.

(4)

'Aror6leopa tdv napanayrrr elyac 6u d b\w6 d.}porcp.a t{6 Dcno}.cx{E
porcilg r,oi govpavi.oo (0,7 D) 6Xec xaredsuvorl d:i'b 16 Daxt6).ro np6q 16 *e-
po&,r.opa.

T6 g&opa UV toO goupaviou EXer ). -o ota 208 nm. Xr6 gd;opoc NMR
Epgavi(ovtar Erio Dcnld€ xop,tg[q yc&, ra a - xai p -H, ora 2,6 xai 3,6 r ctvti-
aaoLxd..

Xt6 gd,opa pa(drv Duavo[1erat xupiorq 6 Daxt6]ro6, p6 oXct,crT C- O xai
d,xolou0Ei i EEle 0pavoparcxoi.qorl :

H-cJ '.-c.xJ' 
4;1

Xzpzx-r,7,.i-.,.x* elyy. =z izt,Sttz;rz(div tri.lv pe0u).ogoupavlov, 6nou ra-
pctr.Ti?€i12.'. o./'rfi,r.-tx\.; icy=o; i.zz:-'t),:,t':,st. 'H cyjtxil ro,,t l.tiaorl eivar pe-
ye\q cd, z - nzpe.yoya xzt. ri,,i p.rx2i, i=i ! -.

X1;ttxdq t6t6rr;teq
Tb goopavrc e[yac xo\[ Dpzc;tx]1 ltatr, xzi. l:te,. iv;tDpaoerE d,ptopat.-

xi6 i1).empovrdgrl,46 ,3r,oxa.raor,&,ceto;, &iid, xz{ iv=fipectc. r.poa}i1xr1e.
Xt[5 &vt'Dprioecq i1\exrpovrdgr),r7e ipaperrtil; i*,oxc.recw,aeo6 n.6 Dpa-

arcxil elvat. { a - 0da4, pd oXlpatrop,b xtta ngo;i,p1cr1 2 - it 2,b - xapayaywv.
"otav oi 06oe.6 a0td6 eivat xarc),r1,pp,6veE, b veoetoepy,6,p.evog isxoxaraotarrll
r11atv* ot[E, 0dcer6 3 - il 4 -. "Orco6 gaivero, oc6y t0no (4) , i " l),exrpovr-
xi1 noxvdrrl'ca eiyu pe^1a),6tepq or,z. p - d,top,a C xal. 0q, nepipeve xaveiq ft lr
Ietcpov169r,).11 lxoxaraaraarl va liverar. t"ara w3prc l6yo ot1 p - 06oq. Xd &-

\.'o

-----i\r
-^^ ^ a

- <lvU-V',-L

..-7.-



F %pw

15 &0por.opa, ris fi.
ros EEq6:

o.ora

o.20

t{6 Drrolrxle
r,o np6E 16 €te-

116 gd.opo NMR
2$ xa.i 3,6 t d,vti-

p€ q(&o1 C-O xa(

+
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v&Io1o oupndpaopa 6fuyei xai rl 0etbp4o1 tdv 6opdv orvrovropa0 (cel. 39) '
"Av 6pto6 E[eraorei 0erop4cx& { ota0epdtritc siry Bv8uap€otov npo"i6Vttov (o

o,iprloxa) a- xuip-,,npax,'3xtet 6tl { Ev€pyeta rco a-(-t32 kca{mol} et-

vo,r, 1uxp6*pr1 &xb lxeivrl ro0 p - (-236 kca{mol) , p6 &notdleopc 16 oXrpa:
rrapl xd;;i- nporiylarl rcfl a - ioopepo0E:

1
i
I
!

.-.-(s

J-cxti

T&, xotty& d.v'c$po.ocfiptq. xo,5;4prTorponolo0vtot o'ci6 &vttDp&oel6 l1\exr,po-

vr6grlr26 &noxaraard,aero6 to0 6ev(oliou elva,r. :'6vo dnoreleoparw&, o16 gaup&-

vro, drore ,t& npoxo,\oftv telsr& nol,upeplop,6. T''taut6 LP{otpo*oso0wat tfir6te-

Q+ = Q*'*.Q.I*Sl (o-)

H

-J-E( ). (p-)

o

O.[O] -AO 9.' ,
- OrpO

H

s
H

E 
-J.E=- (_ 

) 
-+

-o-+

oa &ytrDpaofilprq, Afiou &noqetlyovtar ol lorup& f,Ecve€ ouv0frreE. 'Eml { v{-+-
rptoori yivatar pd NOe BFa x*i { oo,ttlgofpooq p6 t6 zrpol$v *poc0r[xr76 nu-

pr,DivrTe - rpro(erDiou toO 0eiou, C5HEI{*SO3 . 'B &Ioydvtrrol flvetat 1opi6
xacolrlre( xal at Xgpqt3q fieppaxpaaie€, pd crlqzlpmoop6 pdlpcro5 &Ioyovorc-
poyriryrov. 'A),zulltioer,6 dno,u Friedel - Crafts ot6 goupd,vlo Emqdpouv nolu.
peprop6 xq,t 6i lptaxow Lgapp.ryil. 'Avrd0eta, o[ &xulrtiroetc ltopoOv lxavo-
xorp,m&., iDirrrq pd ypqatpotcoi,rlo4 &vu6pirr2 6Edos tai BFs,

(RCO)2O * BF3 --r (Ra0)rd-gr,

01*-'"o.g-con 
* 

[q:ryt:3,] - Qp" . :Bf,;*

T6 gaup&vro &vtrbp& En[o4e a&v d,xipear4 Evroo4 xq,t 6iyet rup{o6 d,wr-
Ep&oer6 ll-rpoo0rfxr?€ (Diels - Alder). "fitor pri 16 ioXrrp6 Erev6grlo 6ev-
(6vro oXrTpori(erar, npal|v npoo0r7xr7e, *a1 ptcopei pri &ro(u16vtoor7 vd, peta-
rpdnei o6 vag0a).[vr,o :

, 6zlou Nra-

rou Evtao4 elvar pe-

&vc8pdoerg &ptoparl-
*po&l1x\q.

taor&oeto6 nl6 0pa"
il 2,5 . na,pay6yuv.
voq $xoxa,iaa:drq1

(4)'tr{),extprivr-
xavei.s fi ty

""ri 
p - 0€o4. Xd d,.
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M6 riv&Ioyo rpbr,o Tupoitv xa"t p,epmi6 d,vtlDpd,oel6, lrof re)'cxd, Epgavi-

\owat o&,v drvtlDp&oer6 l6noxa:lxorzaeoq. 'H v[tporc4 ,r.X. pd vr:tpw6 d.xe:ul5\uo

"yive'cu 6E 6(!6:

Ac2O * IINO3 + AcO -NO2 + AcOH

"Av 16 xpai|v npoafiiy1e 0epp,avOei napovoia nr-rprDivrT€, xpoxi*ret 2 - vt-
rpagovpavr.o:

6- 6+ /:a -/-(H

+ Aco-No2- ( \,H + Aco + / \
ao/(*o, Acor\o,2-No2

xt.p\x
l"oJ\o/'xo2 l-\ + AcoH

'o/'Noz

# O, 
------* {} o

" , oxflxo

Td goupd,vro elvar e0a[elDuro xel p"€ rb dlpocAeqcxb O2 Diver Eva 2,5-
6nepo(eiDro, no,3 eiydt d,nopovtitorpo xei y,nopei ve d.txA$ei c(. i|,extptxil 6ra),-

To ic't.1zv'.o iv;',Dpd. dac p.6vo od,v Dtdvro, d),\a xat oav d.\xivco, xupito6
,5.€ xapGivn xtt vtrp€vrx. Td xvx),or,ponxvwa xa[ d,(rpcDrvcxa napayaya not
npoxdriovt elval peprx66 gopdg &ota0t1 xa( p,erarp{no,tru od &).Ia npoi6vw,.

M6 xatalutrxr2 0Dpo16vour1 16 goupd,yro Diyet tetpaDDpogovpavco, no'i

lprTorponoreir,u. &,y Dlahit16.
'0 g"ou-oqyrx6c Dgacrdi.roc Dd-v &vr0p4 p6_rqp4ydgrla &vtrDpqs:tp,w.. Md -

ncld lo,.9pg( 64qe!( 6pag p?rqpqz y& a;tiooTrqqgei I-Ii &n4 r6v E Z j

O * BuLi -+ O-rt * BuH

Ilcxpdyoyc
Tb 2- gopg-uulogoupavo t1 pou pgou p d,I1 (6) eiyat d"xb td. anov-

}a$rcpa goopavrx&, rapayw^1a xai napaoxeuri(erar od pey&).eE xoa|vlteq d.r.6

g,uttxd6 rpdteE ii).e6 ro0 repcdlouv rcevto(&veE, 8nto6 rci, r,twvpa (\auvmo
furfur) , xand, r,iy Lntdpac'r1 OeppoO d"pacrti H2SOa:

a

.J

r \ -1 )

U



4b

rw re).txd,. tpgavi-
yi vcrpwd &xe'r0).ro

+
H

(7)(6)

CHOI{ - CHOH
tlCH" CH-CHO +
\*" / - -3H2o
OH OH

rrxrn &ID

CHO

(6)

xu"t dtvec

(C5HgOa)v

revro(ovq
c{)H

H. /H+ n
AcO.\O/2\NO2

Canrizzaro u).alxob)'

:"pollr3xrct 2 - vr

+ AcOH
tor

6:z: ()2 Edver Eva 2,5 -

p:: :J ilt extpr.xfi Eco),-

B.:- ji., 'i).xLvto, xup[ro6

pci. . .',r,i ;z.layatya nof,
D:i. ;. i't,).e rpoi|vra.
g:- : :,,i.,., t cv g av to, xoi

2i; i,:'->,"tztviatn MI
* -- (- ,.

:.-."t. );o ae ofr,ou-

: :1 -.::i:1''eq dr,6

a. -. ..,.-7. ().zt'"vtxu

(8)

'H goo"rpgoupulalxo'6l1 nd.?o,axevd.eer'ar LnloTQ xara rilv &valoryri tle
goupgoupdllg pd NaBHa. 'IDpolfletat pi. 6l€a ztofui e6rco).a o6 le6oulrvt:t6 6-

q6, C&COCH2CH2COOII. M6 SOCI2 xal rcupcDivl Diver, t6 nolri Dpaortx6

gouppoupulollur p I D c o (9), no0 &vtr.Dpd p6 Droigopa rupT]v69tlcr

civte Dpaotrjp &. Kara repteow 6tpq :pbq9, pL .yo:g-y]gilrya &\dagJlla:JyPl---
v6orlr xooa6o),i or6v C- 5:

, O-Ho 
Ho , ()-r,oo * Q-u,,

$:tu, --NCli;LcHJ
Hcc

NC

(e)
'H goupgoupu).alxo6).1 xai ! goupgoupalDe0Dl Xp'4otponoto0Yxd.L 61+P nd"ptx-

oxeurj n),aotcxri-lv,

T6 a - govpoixb 6[0 eivac xepir,ov 10 gopd6 r$ dltvo d.n6 r,6 6ev\o'ix6,

I6ytr toD Lxayu1woi gacvop6vou to0 O, tvtil t6 loop,ep66 p - poupolx6 6[0 E-

1et 6poro pK" p6 r,o 6ev\oix6" Md '{),extpovr6gl}a &,vtcDpactrlpra Divec xpoi6v-

ra 6noxanq.ar&.oeotq d.nb dv C 5, &IIA p,epwtg gap€g elvu Duvat6 i iI.-
xr,pov$gi,r1 bpa}a va d.wcxa.ra.orfiaer rd xapfialrilco. 'OEruoD4rroto,-rd raB;
6oZ,3r,co od,v Ddxrrc iiextoovirov ota0eoonorEi t4 Daxuiiro. drote r.v. i vitotrr-

oI vd, eivac Duyat4 vd, T.lJer xayovrxci, Lr.6 dEd yrlpriroEro(:

(L.o,n # o,N$-o,H #h o,u{-No,

"Onor6 rd. neptoo|rcpo. d.pusp,euxa 6lia, ra govpoixa bl€a xa:l., rfi }tp-
yt *v oq c i d,).xa). r,x6 x e p $ il),ov d.noxa plold,rtbyoyra r.

T& dDpo(ugoupavca dnayrc$y p6 trlv ravrop,epil popg{ trnv goupavovri,rv,

,',6 ai6 td, riprvogoupavca p,6vc r,u p-xapaya^1o. e[v* or,alepa xai. p,xopoitv

t
t
l

I
i

.I.r -
i
I

xai cL-o..ouootxo.0 btio ( -(8-L-l-----
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N.X. y' &xd.rto0o0y { vd Dr,a(t'lttrr0o0v.

oHo

o*4Q.";=--Q--o
T6 govpavco xara

Diver 6ev(o[bfgoopavrc

6ev(ogovp&,vr.o
voIedDco (12).

a3'fiA,
'\Aol

71
, ?-..7z.,ll02sV/\/

a3

(11)

tri oup,ruixvool pd Eva { D0o 6ev(o)'rxo66 Daxtu).(ou6

h *oupap6vr2 (10) ,6ev(o[c]goupd,vro fi ioo-
(11) xa[ Sr,6ev(o[b, d]goupd,vro i D, p a tnv u I e -

( 12)( l0)

(13)

/\z\
\.Ao.J--o

( L3)

c"d]

Brln
Br, /Y->'o'rd

I lr t 

-

\Ao-l-to - HBr

Br

OQP

2----8'' i Fl _'r9,(to)+co2
- 

\.AoAaoo a

Kara r,i1v'lniDpaorT i1\extpot'.c1"-).at iv:r7,7zrr,ci.r,n ytve-,zc *^- _u-no.3gr-

rd,aracrl, o6 peptx66 6pto6 reprrttirce,.; \i't=':dcztr, 'S! illyLvr) yt)eiai r.poo-
fffix1 ar6 DrnI6 Deop6.

T6 6ev(o[b]govpatco &xayr,d. mrj irOzv0pzy.L;,.ctt xxt ypr1o,.'p,or,oteirq,t

or,ilv xapaoxeuri nlacttxriv, oupnoiup.epr.l6lte.,c ,Si i.t7,!v,.c (xcoyaprtyqpp^tfc[-

veE).

T6 6ev(o[c]goupevco (11) eivar cy,e:*xa &o:-xlt; xti xapaoxeu4(ecer, pd

orrypr,a[a nup6luol ord xev6 (oel. 35) ro0 ,5Dpo^lovcopdvov npoi6vroq r.poo-
0iy7q goupaviou - 6sv(uviou (14) .'H d.vti.dpo.or7 eivar d.vrtor,pog1 t!6 Drevc-

x{6 ouv06oeoe (petpo - Diels - Alder) .

:oqc:

T6 6ev(o[b]poupdvro napaoxevd,lerar d.nb rilv x o ! l\ a p t v 11

xarx d1v Lni}paorl 6prrlpiou xai ed1 ouv6yere d.ixz).io,rv:

4--
\-,

, "/-al-q-

:

-: --r



@r,eo"+EI
( 14)

Td 6ev(o[c]goupa"vrc XapaxuTpi(etat d,rcd peT&U r&a1 v&,6pd, odv Dtd-

vro oE &vtr|p*<rerg Diels - Alder (QdoerE 1,3), 6ndte olqpari(eur. o:.d xpai|v

npoo,grix46 6 6ev(olnt6q baxr6}ro6. trapdyolo toO fev(o[cJgoupaviou elvar 6

g0aln66 &vuDpittiq.

if+r Ootpdvtx.d. xori Eru8po - fl'mp+u5pogoopavw&. nap&,1u1d drsav:"atv d,p'
6:cer& DreieDopdva *4 V,'orl la&'xXdpa, &g).ato(lve6, 9wopp6ve6 *In.) . 'H

?oupgoupuIo0er6I r2 (15) etvar ouota'ctx6 toO xa6oupvtlolt/vou xa-

g€, Evtir tr * o v 0 a p r, 6 i v 11 (16) 6piaxew* od tvc el8o5 ora0erpttiv xa{

elvar iryup6 dgpo8rot*x6. 'H ouvOettr{ xaposxevll t{6 rav0cpr8{v46'E1er liver
od rtlld or&Dra xa,(.6at, p,6 $Epal6vooq to0 rpoi|vraq npoo${rr1e goupaviou -

Drpe0ulopqleivnro0 &vuDpiw1, rb 6xaio E6 opTpati(etat l6yo mepeorqux!6
napepnoDIoeroE.

O-** ry
(15) (15) ( 17)

Qwpalm&, napd"yrola elvat no)*Id6 guroa)'el lvee , 6nor6{ P o p a'
o I v 1 (1?), rsod ti*opovti0rya &n6 r& gnllla {e poupr&6. Ot ganaalt(lveq

elvar prxpadtoxrdva nori arp&1ouv \{, gvrt',6rocv po}uv0a0v &nd 6pr,o$vouq p,t-

xpoopyavropo6q. *6x

Oe rcgaivrc

Td 0aroga{vro { Oetd).ro Elec ri6 E[{6 Draord,oerg:

,..o i
EttAr..ri
l t'"tt?)\G4,oi

trapdyolo ro0 0etogarviou dXouv t8rdturcee 6vopaole6:

1T

(ll)

6arollou6
Lo.tr loo-

l Drpcrlyula-

:( t2)

oupepiv4 (13)

Hzo (lo) + co,

Il
i

I'l
.!

,i
I
.jr{
I

I

.j

. .i!
t i . :1

'iyerar, q - Snoxd-; . nt\./\r.'oye.t TLyeril'r1po,-

:tq- i..'.i

:!
,.t

',:

'u

.i

' :,,i4,2

x,e.i ypqar.p,onolelrcr

(xovlwpovoppry,i-

rapa,o,ceu&(erar, pE

apoi,fvroq xpoa-
r{6 Dlev*
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<Duotx€g xol gcoloto
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ci 220,232 Y.zi J1 ' :-:
, \'tt n

I o cz;'tz .\ .\l K :
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L 'H .ci i"'-t7z',i-: '
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tJ"t' _' :
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-t.t\r-Jtttt'
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t
I

;

t
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I

R-CO-CO-R'
+

R()OCCH2SCE2COOR

R\ -R'

OHO------) -)

O
2 - 6etevutro - oerevo[2,:l t tu] 2 - 0evulo- 3 - OevoiiLo -

Xr6 0erogaivrc Lxrdq d.*6 riq xd,yoyLy,i)E Dopd6 o.rvrovropo0 (oel. 39) 0d
ttp€ner. v& l1g0o0v 6n6{,,r7 xai Dopd6 p6 cuppetoX{ rriv 3d r,poytexiisv ro0 S,
ol lnoieq 6po6 Elouv ptxprl oup6oli1, d.goi o[ 06oeLg $1q i1\empovt6pt\r1q npoa-
6oI!6 elvac rcr EDril ol. 2,5 -, 6nt'-r6, cr6 oovpavn.

a
Oerogarvrx& xapa"ywya p.d tetpao0ev6E S eivar rcd,vrtog ^yvtoord, (oel. 53) .

Ilcxpcoreufg
T6 Oelogaivr, o d.nayrd.otri lc0av0pa xbnrcad. xai dnoow,\ec pa(i p6 il 6ey-

(6lro, 161rrr nap6lnwq xtrptx6rtpas (o.(. 84"\ , xara rfiv x),aop.er,rxi1 dx6-
ota[r7 tle xiaoaq. Br,oplXavrxd, r,apaaxevalerat ytui icXuprj llcp"avcrl 6oora-
vlar, 6outeviou il 6outaDceviou pud S. 'EniorTe Oecogaivlo rapaoxe,ta\ew,c 1t€.

0dppovol toO goupav[ou pd 6Dpd0ero napoaaix dDpatptirv:

[\ + H2o-- 4l.no '" , 11l.O. _HrO \ S/

l{[a SvDrag6pouoa odv8eol 0erogacvrxitlv xapayd:ytov, ro6 xcareitera.c 6u
pord,(ec ,S.e i'ril,o^1e;6loanv06cerc, y"?\ct'Sr2nsrr1 Eriyra - 7,2 xa.i 6Dp6,0ero:

R-C:C-C:C-R' f/-il+ nl ,*-( ) R'
H2S A 's'

Ievrx66 xa[ apiyots,oq r,phioq nepzcxe:rt6 }a,.ciz:tt.atv xzra Hinsberg
cruytar,ar,il orri oupnrixvroorT oc - Drxetoyriy pt 0e,"cltoicx6 Lcrtpa:



l::lElrllql l -q€+.5+ *4.S..*,'.it'ih@j,
LI

({*

3 -Oeuoiilro -

Ouotx€q Ktr[ gatrpatoorcontrc€q t6r6t4teg
T6 g&opa, UV toO 0erogalviou por,d,(el pd toO 6ev(oliou, p6 Im-<(n -r 7r*)

o:(.22O,232 xai 240 nm.

T6 g.topa NMR elvat no}0nloxo, 161o notr).*nlttrv spin - ryrin od.6-

Eeoy. T* a-H ouvtav(ovta at2,1 xx,i r& p-f, o6 2,9 r (Erogopt&n6 r&'

6 - B toO goupaviou) .

Er& vd,opata pa(6rv Enr,lparo0v &,*oaxl,aetq rixerutrEv[ou xai 0ercgop-

pa).De0Dr16:

v *_Q& Qrs v
'H Drsolrxft pon1. toO 0erogatv[ou elvar, prxprl (0$ D)' 161o ttq tle-

xrp&etx6upa6 taO S.

Xrlptx€q t6r6tqteq

T6 0erpqaivro,por&(er pd t6 6ev(61p gt{ ymlnd oupnepsoop&. &II& E[- 
,

,var 8pacrcnrdtego nai &ota0€gtepo. F6 or!13tpro1 p,6 t6 golrp-&vro, a[ ivtr8p&oelE

rJtrexrpovt6gtXq6, rlnoxataor&oeu4 Xropa0r 6uoxol6tega, rs,*Is &m6 116 * " 0d-

cet6. M6 bl{a d €eroga{vto moltrpepl(etar, d,Itr& 6At r6ao e0xotrc &bo t6 gou'

p&vrc. 'Etor, 95/s Ie*xb 6|lt qtode 3ff D{vEr od *4lt'1 &.x68oaq td 2 - cou}govr
x6 bE[.'Eni8paol X].topiou &xbp,a, xwt o6 - 309 D{ver p{1pct npoldvttov 0tco-

xot*or&oero6 xai *,p:oaQ\vv1€, r&. 6noic- p,er&, &,*6 xurep^ya,ai,o. pd &Ix&Ita Ei- ,

vouv xupiro6 2 - 1trtopo - xai 2,5 - Drlklpo0 er.ogdlvto.
'Ayr.qEp&qErq dnoq Friedel - Crafts Eiouv p,eT&IyI BgaPp.oYtl ot6 0em'

oa{vr.o. 0[ &xulttioet6 yi.vov:"ar' ouv/prrrE pd pilpa RCOCI rcai Snela, &vrn o['

&Inuhdtoer6, p6 &Ixdvra xal EaPO+:

'T[ &ItuloFrtDa eiodpletat EEioar od a- xai B-06on. Evdr i &xulopd,Da

idvo od cr. ,. 'H Dtagop& otri oq-uzteprgop& rlzroDl6etaq ot?i pe1d,Ii1 dpaa.cx$'

trita toO rap6ovl6vto( Rt, xc6 rb xa0tcru& &).d,Xwa €x)'extw6. 'H Exlertt-
r,6r1ta trir,r &rcuXrriqeov ri[toztoteitcr,t p6 t{v &vaytoyrl touE xoc&, Wolff '
Kishner rp6g &lxulo0erogaivro no6 Dd ouvoDa0ovtm &n6 toopep{.

Tv5ragdpov nilpauot&(ouy o16,0er,ogaivra o[ *vttEp&oet6 . 6 E p d, ? T v P t'
6 o e o g (nrcrcuration\ ,6rou xdr&, riyt EzriDpac4 ,i)citrov toO 6t'o0ev{ Eg

R{:CII, * HaPo+ -, #-c& + H2PO;

O + n,C-cs,:il S"*'"''

'i
il
q

L.l

't

(oel. 39) 06
tpoawxfltv ro0 S,

ti6 lEPoo-

lvoord (oet. 53).

pe(i pd 16 6ev-

t\a,qta"axfi &tu6-

Ofippa'wtl 6otra-
rropuoxevdleral p6

eod n,.orederal &rr.

r*i 6Dp6CIero:

Hinsberg

1-

.:]
.l
'1

.!
i

'i
$

I
!

.

.l

.t
.l' ,.j
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oxrlrp.c[r[(ovra,t, d.va\oyo. p6 ri6 ouv€{xiq, p.avo - rilE terpaonoxareo-cr1p"€ve 0e(o-
gaivw:

O + tu (oAc), -^-i C!*-OAc + ..

'H d"vrtdpaaq abri1, xa}wq xa[ i1 ooi,podpoorT, ltopo0v pd peyd).q taX6-
rr1ra, ytavr| xai. aprloqtoxoloOvtat yw, va d.xopaxplvo,tv t6 0erogalyrc d.r,6 t6
6 e v( 6I to "c! 6 ). c 0 a v 0 p a xbn t o a a q. -M L i uig-qggjlq@

*8 qgo-a.s,0tg}-q lgq lqq e r ( i

C!"(pcr (L*.r Cl,, (!.,
xapaxrrlyorlxrT xptoor.xll d,vriipaarl toO 0erogarvtou xa bptoltivttv xa.-

paydrlrrrv rou elyar boyqlt"ur,top6g:fl6xvo"vnls iv D op (j.Lv ivrle (2) xx-
ra ri10ep1tdvor7 p6 iaa-civ1 (.1) xai H2SOa:

z-.--rP fi-(&"". r(.) H*' 
s|.;--"O 

:Q":,qO
HH-.,-H

(l)
Md nol6 6peorwo. Drev6gr,Ia p6 "cprrld Deop6 t6

Erdvro, d,lle, d npoi|v xpoo}ilxrlE ei.vat da:'x}tg xa.i
xe.r,ac oi 6evlo\o.6 xapaluyo:

o [_A-.-l_-.
LL-J-r-.-l

M6 r& xocvd, Dcevd,grla t6 0erogai,rn tlv i.t=:iVi, i).\t ci Liaqerua Q1_)'d6 rudoer,E 6i'vec xavovtxa xpot6,tra npco}iixrl -<. z-^a; r.7.. pd pr7)re.ivrx6 dvu-
Dpkr1, Snoo oarlpad(ewc t6 i(o - npol6v ngoolilx1q (Z) :

N

1000

-t, h-
N

(2)

\erogai.vco d.wtipd, oav

p"{ &xoic),i1 S petatpd-

-CN

-CN

c
I

c+ llt
c
I

c

oIr-1+ ll--"
rl
o

(} 15OOO Atm

, ooo

Kat z).' t -.'.t-i,' t;- :'-'',

pd Ni z.e:i Ranel- i.r
1u-r'1e. T6 \i z::r R'
'1u'y'.xt; z|t-i -: i-"L:. .'

HT ),C \

'f; d-'.*.;'.. ;'-:l. 1..'-^.

-:----,- ,,------ --
-,,,.,Ara- --:E -^-r .t

-\L-. 
:.:7 

_'.t', i z) t. i'
-- - , i, a', (-1 t. -::.

'.,I t-r.- -r-

\{e. f E i.



pl peldlq ralrl-
16 Oerogadvlo &nb 16

ra( 6pr,opdvrov n&-
rviv4 e (Zl xa.-

5l

Karalucrxrl 0Dpo16vroo1 too oetogatviou Divet tetpcuDpooetoqalwo, EvrI

pd Ni xctd Raney Duvollerar dvaltoyrx& 6 E*ztrilsog rp65 6arrawx&, *ap&'

1o1a. Td Ni *ad Raney &.v&,y* rdw|ypova xr &IIee &por8e6, rbote oi *va,-

yopx65n0dE&rro0erdroel6y&3xouvpe1&}e6anv0ertxd65uv*t6t1te6:

Roc-o-coR iY'&1 , RcE(08) (cu?){cE(08);

Hoec$ .Noz l-+ Bozc(cuz){Nu2

T6 Oercgx{vro 6(er66verar, od piypo ooulgo[ediou xa( oou]gdvr26, norl pd

&'vu,6p&oer6 peta(rl tol6 tdnou Diels = Aldff cotrup,epi(owat.

Md lolup* rilxulrotuti p6oa t60er,ogaivloDiver '&\Et e a o u I -
g ro v i o u (4) , xo0 Dratrlpa0v r6v dporpatlr6 torr6 ao,puxdlpa xat *a.pou'

od.(ouv Bv8ragd.par.roeg ouv0ettrt66 Dwar6tqre6 (N : rupriv6grlo).

MeroBFq, ll \\
-Me,o t,/ Ern

I'
Me (4)

0

ry?

I
:rj

i

I
{
lt

i
.:li

;t-l
',i

hv
..--.-.-ilI

N---+
Bro

6\
Sor

MeS (CEs)4-7N

Xuy0ecr6 Evbtaqdpov EXouv tnlor;e grrrro11prx66 tuxlorrpoo0fir-.ee [2t +
2,r] pg &Ixd,rts. Md rdv 16ro tpdno &wt$p& xat 'r,6 goup&vro:

. ,:f.
Ilcpdyaryc

S luE p o'0 e s o g ir c rr io u (6) napouol&(ouv 3v6r,agdpov.

'H nprirtrT Xpr2or,panoreiro, o*r'6rrroltt6g d,rcprrrtlrcd6 ErcLdtrl g $utfolanel ,
3vo { De6tep{, nori elval Enior26 01p6, &vuxaOror& 16 &€pw fiolwadl€vco o€ ir

a;re
H

rivtl8p& o&v
ileo6o\t1 S peratpd-

od E(arpetrn& *q. "
. p€ prTleivrx| &,yu-
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rtDpdcerE Diels - Alder. Kaw. d1 }epp.avarl d.xo6a)J,et eilxo).a SO2 xai oxlpa-
rileral. 6ouraDrdyro in situ.

Td, 6Dpo[u0etagaivw &na,yw6y d.r,ox\ercrwq, (2 - ioopepdg) fi x,xcx x,3pco
).dyo (3 - ioopep6g) pd t{v raurop.epll x€aot,,o??i, Lyii xai rri Drh d.,p.cvrtleco-
gaivra eivar ora8epa xai avp.neprg{powat cav d.p.'llp.arcxdg dpiveg.

T& &Ioyovtop6va 0eco,gairca, oi. d.wilear1 p.i. ra d.wiororla goupd,vca, Di-
vouv dpyavopayvrlor.ax€q 6v6oe16 xai. &.wcDpoiv d.pxeta. e0xo).a pd ruprTvdgc).a
d"vrcDpaodlpca, 6v6 d, &,\oyovogoopavca elvac cAeaxa d6pav\.

nrd BvDrag,6pov 6ev(o0eco,gaiyr.o eiyac rd [b] ioopepaE (b) .Ilapaoxeua-
le'cat d.n6 o-d.pwo-ro-1).rrlpoorupdrro (z) r-rd Dca(tbtrool xa'i dwmaraataorl
t{6 Dra(trvraxilq t,J.d"6a6 rin6 ooulguD p,5}.to, xara dy Lni.Dpacl (avgo1ovrxo6
xd\iov.'H 0er6l1 nod xpoxir,r,er, (8) xuxton.)rcixa.L ,p,e d,\xa\w:

ct
xo- 2\.-

=Er I li--l\,^-s

(s)(s)(,i

t)HN02
-.---.----------

2) ROCSSK

(14)

GJ--- G;
(r0) (1t)

2-'>:-
H 

(-\./-

(12)

O-=.t*G-Ji
H

@?.'
H

O-,r:".-'
(13)

* 'O ).6yog yrcr t6v 6noio t6
gt).r1q 0rroxcxtaotcoeo:q dn6
norrltLxcr.

6ev(o [u] goupavLo 6[vsr npoi6vtcx i].exroovr6-rnv c( - 0eo1 6ev EXet dxopc t[r1y{0et ixqvo.

(15)

-- ;- -. .. 
-i --:-:':'-'

R;:ir j.,i t.:i"''': I
,.2 ,-'-'t.z-i=:l:t, '-. i"
t..','.;:.2'.',. \li F",t-.-' '-' :

---:..,...,. ;-; -- ---.Ittiu

RCO\. C02 z).::.' .::
.f | , ,'.; ..4. \. -I r O - Jr-)-J ''''

\ a.'.' :/. )7.i't".7.'-i'- i 
='-'-

i =i'.i'L:r, 
t':.'ta. 1'- -.a -

^ . ii .:r,).'. 7.'.ir'-z i .:''

.A\ CooH

v}-..J
(lri)

')
3 '---- s'



SO2 lcai qry-

fi xo.r&, x{tpto
d, E6o d,.'pr,vo0elo-

dpive6.

goup&vra, 6i-
p6 nuprTv6pr,Ia

(9) . Ilorpaoneu&-

r,zi d,wwatrt,araarl

po, rilld, \r,6repa
Diver &vrtDpd,-

ftrgivro4 ,&,pvrpma1

efryoe?rar xdl \6-
(13,14) , &d6 d

-G;:t
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T5 Bev(olb]0erogaivro i€e6rirvetar o6 ow0ep/1 ooutr96v'4' ]16 Ni xa'rd'

Rt 
"y 

Atve, Lilrl,r6e,(6).ro. Td, 6clo16va Elvouv nPoi6vte 2,3 -tgocq{xr1g' d'}-

\& biox,,.*,,a.r,arl p.l &)aybvo pnop.i v& ylvet ]ri N ' X}rIPa ' f1 6pUt1a-. OOU'

xtvlpiaro, MC 6ouru].o).(lto oyrpa'r't$e:Lait, 6$a6 xq( st6 Qecqgatttq cB 2 - 1'caco-

nop&yo1o, &nb rb bxoto ';,i i'r.&gop* {Iertpovr6gr}* &vtt6paor{pro (RX'

ncOi, 
'CO, ,l*.) nopaoxeu&(ov'c q'r' 2 'Etcov'dteorrlp6va na'p&1o14'

T6. 3 -68p0[u0erovag06vto rapa'oxeo&'(etat p6 d'gu8d'ctoo4 toO gatvu]a'

0eroy),uxo),txo[r d[6o6 (1d) xai &.navtd' xupiro6' p6 t{v n'atopopqd (17). Mi

Aie0irooq Diver t6 Epubp6 0atotvDrx6 (18), rcai 1pr7olponoreltar o*v

&ve[iuitro ]trp'filtn &vaYrol{6.

cD-rjoo'-"o*ffiu- Od:pO
(1?)

,'d
.' f,
ili

!

]

. .i
J

. iil

1

$-1

(18)(16)
l,I

(e)

(?1)(1e)

. ,::]

'f..:,
r,ta

1l

:i,' .i
" 
;i

\'l

Oetoprlcr,x6 Evilagdpovrcapouor&(ouvtiioqlepfl 0 e t 090 6v t r (19'

21) , ru6lDiurpivovt* pera[6 rou5 &nd r&, g&,apaca, NMR xai ,,l D.rolrx{ po-

mrj. Teleutaid napa.ou,evd.o04nc.r El&gopa *ap&7wf*,6nu)€ t6 -retpageuwlo-

n*p&xoi^yo (22) , 6*ou t6 s too 6v66 oer@aryttco0 Eaxtul{ou elyat tetpaooe'

v6s (p{ rcls,oorx& 0ercgaivu) .

fiD
(20)

Irrl q0oq 31or.rv 6po0ei rcolud'p0pa oeloparvtx& mopi&yroya, rupitog o€

guc&. Td, xapd.,yu.1a oc6t& 81ouv oti6 06,oetE 2;6 -ioyttg&, '&x6peote5 &v0patoo-

1e6 6pd,Ee5 (Drivra nln.) .



54

4.3 f1upp6tuo

T6 nupp6).ro fl &(6}ro ,EXer t[6 E({E DraotaoerE:

t.o" I
6R'."i
7rro8o \
\;g? c\Nz t.36 a

l{
Itri t6 nupp6lco elvat DuvardE 6do d.xbp"a tauropepeig popg66, o[ a - xai

F-*rppoIevive6, d.x6 r,ig 6noie6 6poE ,p.6vo nagayoya elvu "yvrrrctd,:

o--
NH a a

flcrpcroxeuEg

Ilupp6lco xapaaxeualetac &x6 rb govpavco xara. ri1 lLgp.avorl p6 H2O xai
NH3 (pI. xai oe)- 48) . Iluppolr.xar,apalaya npox,Srtow &x6 rilv tniDpa-
o1 ripprrrvia6 f, nprototaltitv &plvdv ci 7,4 - Emap6r.tv'i,txd; Errrtcer;:

--[6)-- + NH3-gR -ffi-, : -{;LR ]4 *'Q..*

Ievrx6tepl igappol{ 6piox*.i pd0oDoq Knorr, nod ouviotarcr,r, orri oup-
nrlxvt'ra4 pre6 p-Dcxet6v16 { Ev66 lor,Lgap-xeto'tolios p6 pcd u-&.p,woxer,6-
vr7. 'EnerD{ ol a - d,p"woxer6ve6 eivac no}.6 Dpaotcx€q xa.i d,vtcDpo0v pera(6
rovE, T,apd,oxeva(ovlw in situ p,6 dvaywyil a - b\tp.tvoxetoyriry:

RCocH2R HNo2> 
RCOc (:NoH) R !1-, RCocH (NH2)R

R--ZO /..COOEI R\ ,OOEI| + l- AcoH' 7-o
nA.r.rue oAu. -2ll2o p-\*;f-uc

'H xap1ar3olvop/ia prcopei ya d.wcxaraota0ai p6 H xar,a d1 Itpp.avorl
p6 d,Ix&Ica (60p6).uo1 - d.r,oxap6olv).ioo1) .

Ouotx6g xal gcropcxtooxorrx€g

T6 ntpp6\,,o eivar, 6"yp6, pd

toO OetlxoD LOU 6Drn t6

t6r6t1teq
6tno\txi1 ponil 1,80 D, 6lou 16 lL elyar t6*

xb gar.v6'p,evo tncxpar,ei r,oit

.inaYroYrx',i' l-:r ' l:

pollou ouv:cv::i]:1
xa,v, ri,Poc L"r'{ "tr,'
3,4 xai 4,0 ; i''=:':

T6 r,tppi:: )

ot&(et 6ev(o e''Zi' :"

nopPogo0v ci u:';'r

262 nm) .l'=t ct'-
(CH) xai -16r-x-'

Xt6 gd'cPr '-*

"aH



E'-.i. .: $.??iE, ol d. - xd.i
.2. 7.'.,, ttT7. elvar yvorcta :

[--r
. ,,)
N'

-, i.tttLl.yxTl tS.e H2O xa[
r...'.'r't 7.;2 \\y e7It,OpA_

,.:2.: ; ivo oe rg :

I -Huo n
JAR 

- 
nt\x,f\R

'.'.'J : r./:.:,:.:t17.r ot{ oup,-

',; 't-i ,1,.x e - d,p,tvoxer6-
: 't-t'- iv:,.Dpoiv peta(6
,7-a1','/il'/ i

.Cr )CH (]iH2)R

t. ,ooEt,t-a
-1, \\tN(-M'

.i II tz;z ri1 lipp,avor1

+ 4) ._ 
A, 

-CH=NH,

"eH
V

Ex=H*

-Y, +
CH=NH

Xrlptr€g t6t6trlteg
Tb nupp|trro eivac no)o Dpaottxbrepo dxb rb po'tVzt''o i-':; i'=";'7zti''3

!).extpovc6gD.qe'Sroxataot&oeolG, 
p't oyr1lz:,tcp6 x"ipio; '"-";t'"''ixv1 ''H

*oroujo,il tle ri {).extp ovcxil. r'txvL:r,-"2; t:L ;:'.tc"c)''"' Z7-e" a; Lii''::

/__\-c08s
( ) -oo8'
'['* 0..'

oInuxv6tlteQgopriovctiE0d,celgx-xlip-aivatoixecr.zc-Spora6,i).id,

Aapei xara xpodp,rlo1 a-lroxaraataol, BmerDrj f1 dv6pyere toO BvDtap'dcou

o - n?orbvroE npoe}iprll eivat pcxp6te pq tv'ei't1s toO p - (6nt'lE xai ot6 gou-

pc.vco) . Il&,vttog o6 taleieg dvtcDpci"oec6, 6nou f1 Lx\exr''x6trpa' elvac p'cxp['
'qr,,S,eil\ovrac 

ouXv&, oi inololiorpeE noo6tlteq xai' p-na'pay.i,la' X' Vta

,ry*prtr*i1 xc'trpcxil pe).dt1 6ptl1-utticeog pd ti6 lDceq olv8{xe6 nuppo)'iou' gor-t-

2rr'.o, *ot Betogacviou, o[ oXectxdg taXdtlteE ollpatcopb0 2 - r'a"1ayail:

,'p!fryr.e 6tc 6y,ouv ri1 oyLon 108 : 102 : 1.
:H dptarcx|trya' rci xvppo)'iou gaivetat d'x6 d1v dxeru)'iocri i"''1 p! i'i''t'c

&vuDpitrT Xtopi6 xatah5trT (Eivec 2 - &xetulonupp6)'to) ' 'Eniu1; 'Si z)'"'""'t ;;-

x6p,a xai o6 y.aplIdE lep'poxpacte-c 6tvec reqa - a)'oyovonape"Sotyz' E;';'"zz '):

y.Itilpro oXqpati(etat xc Lva nevtayltoponepaya^1o, xov d'xl'p'e D[v eitt-'' ^1''tt-

i)D

glrryl?9*Jv-iAlg-Sir.iq-0qgiMlaatd6tctdrC-Hr'pluoi6v"tlti)7"t1-
poliou ouvtovi(ovtat ;ptT"LlttPeg tup66 rceDiou &r'6 d' H toD 6ev-I'oi'io''i' L)i

xara 'ir,pooty^yror1 Dtn)'66 xopug6g ttiv e - Y"ai p -npt''ltovitov 6p9^avi("v:z: :e

3,4xa{ 4p r d,vrLarotla, tvtir f1 e0peia xopvpil toO N-H o€ 2'3.r'

T6 tupp6).ro &xoppopa ot6 UV cw 20b r1m (" - "*l xai D6v ra?'l'

or&(el 6ev(oerD{ tatvia. Ilap&1to"1& tou 6p'rrlE' 6rou Bppavi(etat ou(u1iz' i-

noppogoiv o6 pelal6tepo p,i"i x6patoq, EnrrlE t6 2 -xaplolvxupp6lto (I-*

262 nm). Xt6 gd,cpa in lpgo'igowar dnoppoqilaetq ow' 3500 (NH) ' 3100

(CH) xai -1600 cm-1 (C:C)'
' 

Xt6 g&cpa pa(tilv to0 nuppoliou na'potr1po$vra' oi d'x6\ov0eE Draond'oer€:

-iz
-**"//tv
N
H
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ar6 a[. *o$ drb ra r,pia ioop,eptl dvttotoclei (X:Cl):

X.-rX

i,Q-,
Kar,a rfiv Lr,i6pa.or1 6(6ov 16 ntrpp6),co oqrnepugdpetar. oay zroki doOevrle

6,bor1 (pK" - 3,8) xai oplp,ati(eta,r Eva plypa iooppoxfuq xai trirv tpcrirv

Duyatriry nptorovr,tr-rpdvov popgOv, p,€ Ltr,.xpar(.orepr1 r\v re).euta[a (nporovro-
p.6voE C- 3) :

oNi
H

ouv0!xe6 pnopei ve a'y;r1p.arlo0oDv d).r^1opsp{, pdoto riq
popPiE:

x\ ,x

,.-()-,
NX

x.-T ,x

,-Q-,

e}
X,NQX

M6 xatd;Ilr7le6
C- 3 npotovcrrrpdvl€

,(l
NH

-11 

-
tH

d"?y.l!,x ve c:/,rr,!z;,,i,)t t!z){,;?.r-*zttt:,-t ;z:,2.!!s..{.,,t._;ct '}-??i,;. yi ttdTe;,ie- _,
)g-q et-*-?.-?9?'+,,l.,a^!??.)l,?-*:. i\? 7,-'-.r?',)te\ l,rr) |,,tn7!Li,ev 3-XLu.r,-o#\)- ,

g.D.i:ttt.

C't0't'a$t

0 + :ctr.* Q"',

Q-.r", "9 Q-.ro

t;q?-eqs.v a. rpe- yb ay wr .qL*D,io_Cssqls,_l0.La_rr_ut -

X.Iepqw"lrp.qxyil exouv 6uyi0o(+rep66" *rroD6.gerc. ?io6 Di 6elsrdvovrcrr.-p€ roxu.
prt d-yq&Ab M6 ui Xp\o\ 6,pro6 eiDcrc6v xate).ut6y eiyac Euyatd v& Er6l0er
arlp"avr'txi1 a6(1or7 xa{ :j1e rayr3rrlraq ci,vtrDpd,oeolE xal fi1e d,noD6oeo6, rdyro
Dce[aytrrl!6 r,i1q d.yr,L6?d,aetoq o0oraorrxa oL yrca pdo1. Oi_lre@Igtet_-qUga!_Ego-
xal90v_!*4 iDt61utl tqtrilgg_:tJ.e t a p..o p gLS _p_& o rS- 6vdq io-
vtxo!-suqrq- xQ!."fu!-ritv 6jw4-pq.an srhv bp\avcu4.-z)Lviggq eivar.4ppro:

sM HCr /l
o",-tfi;-+ \NHr-\NHr-



5Z

x..T ,x
,-G,

tdv &rdlorilo
Eztou a - 16 tipprovlaxb xar,r6v, A+ B
(r{ &wr8paocllpro) xai RCI 16 lpyavwd 0n6orpropa*:

. 6Darrxr) 9aor7. A+ B- + O!1 : A+ Cl- + ' QB
&urr6pcr- xcrctr0r15 

|ornpro I I
Lpyavtxil 9&or2 R-B + QCI - - RCI + QB

rrpoi6v tipy<xvrx6
irr6orpoprc

T6 &ppovrax| &),aq slyac 6ia).u.r6 arty iEatmrl g&.ar1 xd,i toopponsi p6

t6 Ai B-, 8ivovraq Eya ioytx6 (e01oE (aB) lrat elyar, e0Dr&Iuta xo;L repv&er
atilv \pyavratts,u\. 'Exei t6 nuprTv6,gr).0 $taro.rct6 rou B &vtrbpd, p,i rd 61116-

6rprrrp6, 6v6 16 &,pptovcaxd &Ia6 (avaoXlp,ori(etal xdl, nepva,et, nd,).r ouiv ri,
Darr*ri1 g&,o4. "16 .yevw6 oxqpn c{€ xac&Iuo16 pera.gop&( g&aqq el.va,t

R-x + A*B- Wl , R-B + A-X
m,'I'6 zrupp6).ro dyet xai 'd,o0eve?6 6(lveg lDr6.rr2te6 (pKo 17,5), rirme p6

peul).rx6 K (6Xr 6pro6 xai Na) &vrrDpe pE Ex).uoq 6Dpoy6vou xai aplparr-
op6 nuppu).a - xorl{ou, 6nov rd d,v$v napovar/.lu. ra,6 Svrovo &propcrcx| ya.-
po,xttlpu, d.xd rb Ele60epo nupp6).ro.

e <+ Q-*-Q = e
T6 nupp',lox&Irc pe CO2 Eiver c6 &Ia6 toO Z - xap6o(ulrrc0 d!6a6, Evrn p€

dlxulotloloviDra .Diyer N - nap*yo1a.
'O 6(rvo6 Xdpu,xrr\paq rod rcuppollou ExDfldrverat xai arilv d,vci6pco{ tou

p.e pe0d.opayvloroEpopfEro :

A *MetrrgBr **- Q ,.r Q &r,H 
fu,,

'E bpyavop,a,yvrlar.,xxll Evtoo4 no6 oXrlpeci(eta r. &.vr$pd, pd {Ienrpov.6gr),a &v_
trDpamrlpra, 5nr,r6 RX, RCOX, HCOOET xlrs. xupltog &n6'r6v i_2, ),r16te_
po furd tdv C-3 xa( €ld,porw &ri r6-N. Euyerro5 { Eoprl rfle ilpyavopdyvtl-

.irP;*i. i;.
',.'l1,lirr.i5i

. 
Il?Te p€ t6 6rX)'.c,>poxcrp66vro Lertoupyet Evaq tr6 tro)\6nLoxoq prlxcrvi-ouoq.

cd,y rsohi *o0evrie
zai rtiv tpuiv
ie (nprorovr,ro-

yopep{, pSoro rfle

Ii
I)

,1

1

I
I
'l

Ij
1

4 $-",o

6uyat6 v& tndlOet
ilro66oero6, 161o
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aLq.,xfg EvtiroerrlE roi nuppo\iov nptxec va
no).cx{6 popg{€ xa[ riiv ioyrx6y popgrirv.

M6 <i),xa).cxi1 xar,a),var1 16 xvpp6),co
oecE ruprTv6gArlg npoo}fix\t d,n6 t6 N, o6
vo Dr,zr).6 Deop6:

CH, -6r"^<--

cHzcH2CN

elvat iipiDr.rt .ouyroyropo0 t{€ 6poro-

pnopei yd, inrteldoet xai &wrdpa-
Evtircecg p6 tprn),6 i1 Lvepyonocrlp,e-

CH=CH

--_J

:CHZ

0
I

CH

a
H

T6 nupp6rro Diver D6oxo).a &vtrDpd,oer6 Diers - Alder, ivd-r td, N - tirxu-
)'oxap&,ya^ya tou eival rub Dpaorcxa. 'o ruppo).rx6E Daxt6).ro q icavot^yerat xa-
ra d1 O{pp.avo1 p6 dDpoXltoprx/1 6Dpo(u}.ap,lvr7 xp6q r^i1 Dto(ipr7 tlq 7j}.exrpr-
x{g DcaIDedDrTG. Iivetec 6ext6 bu f '5Dpo(u),apt,tr1 npoa6il).r* ,i1v' Tlporoy.o-
p6v1 popgf ot6y C- 3:

d. #e-*,o"
HH

NH2OH 
r

HNy' \oo, - n*. HoN// \*o*

- 
'H d.vtlDp acr, i-*o=e),ei ;egt;c..t =6 itrtoqogo ri1; napacxeu!6 toD rup-

po\iou d'r'6 i1\exrptxil 6carDe0D1 xai NII3 xt h p6\oq t{g 6Dpo[u]a,p.tvr1E €y-
xen'at orilv d,neu0eda6 p.e'caqonil t!6 cir6euDrx,rlE 5p,riDaE o.e j5ipr7. "Etoc Ep-
r'oitle'cat' 6 ro),upepcop6E $* dtrDe,D1q fi b Lra';taox4patrop66-to, nuppo).[ou.

T6 6vopa rcit nvppo\iou dge[).etar adlv i6$v1td,'r,'ov ya, Divec Bpu0p6 (nup-
p6) lprnp.a pd reuxo6el6ve6 Drarcotr,opdveE p6 dDpoXltoprxd d(ri.

I-lcpdyoyc
Td. d,).xu),oruppd,a elyar 6aocx6rega xai Dpaotcx6vpe d.r6 rb x,tpp6\rc

!! ',3, 
4, b - retpape,u),onupp6),to etvet r6co 6eomo, 6ao xai r) dvc),ivr7) .T& N- d\wi,onap&,yroya pd Loptpil lip,p,avar1 iaop.epi(o,nat oi 2 _nopayryo.

'fDpo(urupp6)'ta etvac yvo,ora p,6vo &.n6 ri1 z - 0€ar1p6 t{v xerovcxil ltop-gt, el,n ra d,p,cvonupp0,ta (2 - xat 3 -) poui(ouv pt l+p av,iir1.
O[ nuppokxdc &).DedEeE (2 - xa. 3 - goppulonupp6tre) &,noil,ivouv d,r6rilv ruri'txi1 ovptr,epryope trirv d,ptrrpatrxov &).DEuDor. 

jA, 
z.od d(srDrirvovta., D6

Divouv 6d,oerE ro0 Schiff xai d.xera),eg o.te ,,glcravtar d[erDoavayo yi1 xad,Cannizzaro. Oi d.pv7rrxi6 a0td6 iDrdrqte-< d.r,oDt>rayrq.c atiy icyvpil d.vevep.-

: -:,.,.:;

'\. .1



(
.i

) ..,--,\,.ip.a6 t{6 6por,o-

:;. .:).jc:r xai d,wtdpa-
-. :.::).c i1 Lvep^go,ron1p,t-

:--i\

. r-2

CH:CHz

r.lCer. :ytir ta N - dlxu-
z= ) :i -: Dwvoiyerat xt-
,:, i..,iiit\ 11€ llextpL-
,:'.i.).a,. rr;v rportovrto-

- 6+
-NnoH

- l.,.]xe)ilq to1 nttp_
.t-, : :.tE polv).ap.i.'tr1q Ey-
t; :. Oli,;,r1. "Etor, 3p-
z .'.'.'t5q wi twp pd,io't.
t',i |,i.vet Lpv0p6 (r,op-
'.tt ci,.t.

,:::t- in6 16 mpp6).to
. ;,--l xzi ! &vc),iv4).
^,=z'. :! 2 -napayaya,
,t: -i,v x.raylxi p.op-

i,', zt'),:vr1.

z).:t) ).;cxt tyouy &n6
, z.:: iierDtlyoyxq,L, Ai

a a.'.>,. )t' / 7.y u)Ti1 xad,
: ",',, :.:.1_'.t.1ii d,vevep-

lcrotqatl @0 xap6oyv).iou, I61trl ro0 +R garvopdvou

ol roLx66 Eopd6 SXouv pey&lr7 oup6ol/1:

T& EcuDpoyovop6va rvgp6\w,
ipgavi(ovtzc o6 rpei6 rauropepeig

59

wi Eex='i,t-c't. z;i:z

H-o-

polive6 fi ee o I iy e 6,

ttc

D
N+
H

Me*rqv"-frs.FsJr*r$Lfr.fia+a".-quy4{ogau}*or-xff$4)'€c"-xfre6p-vu}.l&is.;tmogg!sq"aEi";.-

-J s'=1.6-?,Q-sm^:ll*-q*-*"-s.esrlq..'"*"-lB-.""^.., -.--..-*-
tEvP

poP96€'

a a
at- a2- a3-

Td, 41 - xai. 43 - ioop.eptl ngouaxrow xat&, d1 p.epcxil d.valotytl ioit
nuppo).iou p,i Zn xe( HCl, ivtn +l L, - ruppo).iv1 6d.y elyar, ^1vorot1.

Kata).utcxr7 iDpoydvtooti triv nuppoLvrirv { toO nuppoliou 0iver t{v
nDp ? o ), c D I v 1 (&(o).rDiv1, terpa0Dponupp6\ro,1) no6 oupreprpdpetar
aav xavovcxil Deuteporay{e d4.ivr1. 5_:cuf"gCLD_i_ytt-Xp.A-q-Uqf o.y9i.1?:t_9-g5 ;7--
33"9*"9_C.n.oJ.*.Q":p_qr:_-ifgtly-q.y,(21,.."rr.p.{. d1.9uv lol}6-g. o_uvQetrxd3_€p7?W;{e;

O- + o=O #=" e--O
(1) (2)

Ilo.paywya tle nuppolcDivl; elyu t6d,prvo(6 npo\iv7 (2-xap-
6o[uruppo).r,Dtvql xai oi. 3 - xat 4 - iDpo[urpoliveE. 'AnId nuppoi,cxrr. napa-
ytoya D6v eiyar no),6 DraDeDop6va, Evrir tri ivDo).rxd xat xopgvptvtxa r,apayti'ya
(tp. 4.4, 4.6) 31ouv iDrairepl olpao[a.

4.4'lv66fuq
'I v D d I r, o (1) eivar { |vop.aaia nou dXer, Lruxpa-cipet. ya t6 6ev-

(o[b]nupp6lro. A6yt'r r!6 onouDcr,r6tltd,E toq, 16 ivD6).ro E(etci(eter, (eXoptot&
d.x6 d. d,Ila ruppolwa napaywya. "Orc,rq xai at6 nuppdko, ot6 lvD6lro eiyac
Duvard5 xatoi6Do rcoutoprepeiqpop?d( a- (tr2H)-ivDoleyiy"1 (2) xai
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p- (fl 3H) -i v

YoTcr :
t3

:oQ.
7H

( l)

Ilcrpcxoxeu6q
'An6 ti6 rolu&pr.0pe-c cuv06oer6 iyDokxrilv xcr,paytilyov d,vaq€povrar oi

rpei6 o,rouDar6tepeq.

-1,-'H p.*e9gQ-ogElgg[gr Xpriorp,ozrotei oa.v npbr,rlSll xap6ovultx66 Evdroet6,

mori petatpdnowac p,i garvu).uDpa(ivr7 od garvu).uDpa(dve6. O6ppavol r(iv re-
leutaloy p6 d(tva d.w$paodlptx (ZnC12, BF3 xln.) rtE yar,otptrer o6 &],-

xuloiyD6ka (5) oripgova pd r6v E[!6 plXavrop6:

Do).e vivrl (3), &n6ti6 Dnoieg elvar ^1vaow. r,ag&.-

ffi.X

H
l-H ,Z-Y\.a -titt. Cl[-\-*(A*/ilH,- \./-N.,-H1{

H

CL?,
(3)(2)

tr"i'a'*
/.\l +
-,/^.NHz.NH

(5)(4)

'Av i gatvu),uDpa( t,tr1 daer tncoripav0e[ pd 1sN 
1fr; , arLU.roc 15I.[Hr.

T&. dlp.wo-6ldpo1,vE6)tz" (4) etvat d.xo,p.ovriocpa, ivrn xer|veg ro0 ninou
RCOCHR2 Divouv EruDpoiv66).ra pr6 D6o inoxar,aorare6 otriv 3 - 0€o1, 6n6re
Dd pnopo0v v& oXrTpetro0o0y re),rxd, ivD6lra. "lu, r,etpap,arcxa abra 6eDop6va
Enr6e6artbyouv t6 p11avrop6 tiE &vtrDpd,oeo6. Od, zrpdner. vd, olpelto0e? Err, f
&xetalDedDr2 D6 Diyer rfi p.rppcx.il 8vtoo4, ,Evrir d rupootagulrx6 AEd

(CH3COCOOH) Diver, 2 - xaplalu - cvlb),to, r,w d.r,oxap6o[ulctlvetar e6xola
od ivD6lr,o. 'Eyrir o[ &IIeE &).DedDe6 D&ouv iroypeauxa 3 - r,ap&,yaya, oi xe-
t6ve6 Ddvouv oulvdr p[1pa ioopepdrv, xod i1 d.va),oyia :,ovg Liapfi;,at &.r,6 d.q xet-
pdp.atx€q ouv0lxe6:

RCH,\cx
rt #

.N\ru[r

r'- i
.rl--' :

-\\--'-xt,,



?. 'B p60oDoc Bischler ouyioratal otrl oupn0xvuidrT &vtltvttrv pd a - cilo-

lovoxet6le6, rapovata.6(ivrov *ata).urrlv. 'ApXr,xd, opTpat((etat I a- &pula-

p,r.voxe'c6vr1 (6) , zro0 etvat d.tcop,ovrilotprT :

i'i
-.Y":'Itl.l' j''{. :;.r:+-.8

61

elvar, yvoerc&, nape,-

t{

m'
(3)

d.vagtpow,at oi

Evriloerg

86ppavor2 r6y te-
pera,rp&rer od *L

(s)

, Ex,Iferar 16NEr.

co0 qrmou

3 - 06o4, 6n6re
a0r& De0op6vor

o4peco0si 6rt d
tx6 6E0

e(txa\q,
rap&,7tlr1a,'ol xe-

&,n6 rlE xet-

L

J

it

O.ji;s, * O;Y'-o Offi-
(6)

#il C?e'
Ctr}--

t{
ffi Rcox r O:-;:'o* ffi,'o* Cn--

3. lE p.68oEpc MadelunB Xprlooponorei o&v rcpdrte6 Sle6 o - tolourDivrl

xai d,xula).oloviDta:

'O pr71avrop66 ttc xuxlorourloet'rg Ddv elvar nlriprog yvroot66, &'\\&, d,9'

1txd, cXripariletdc 16 xd.g6a,vt6v fuCBt , *o$ *poa6&,\Ier r6v *ptDrx6 C.

Orrcrx€g xci gcopmooxontx€q t6t6rqteq
T6 ty86),ro etvar. o"cepe6, o.t. 5Oo. 'H zrt6 Xq,?q,v'ff1r$alxrl rou gaopato-

cxoa,rxr\ iSr6qte elyer ol &.xoppop\aet6 od pey&Ia p{xq xrlr,ataE ot6 UV
{25b xui 295 nm) , cpdE nod nl4or,&(auv ti6 &vtlotor,Xe6 'iroppog{ioer,6 

ro0

vag'0aIrviou.

Xqptr6q t6t6tqteq
Ot iDr,6trye6 ro0 lvDoliou elva. qd levrxdq Tpaltp66 zrap6pore6 p' 6teive6

ro0 zruppo).iou. 'AlrlDpdoer,6 rjlextpovldgthTe txroxarl,arc.,aeto6 livovta,r, &n6

"rlv 
3 - 06o17, 6ato6 ord 6ev(o[b]0erogaivro, 6tav 6pro6 elvar ratet]4pp,6vr1 t6te

&wrDpfi, { 2-06oa.
Md 6E6a 16 lvD6).to npotovttbvetar, oulv 3 - 0644, 1,lpi6 tctoet6 no),upepl-

ryoo.
osflolc &?E6 t6y C- 5. 6y(i Eiyer rat ayrg6p&oerq p,€ fiuplydprla ot6v C-.2: ,
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o,ru-Z*' ,*o,
\A# -F6'

Me

O(57
Mc

(8)

CHO
Ian\."^-il'

( 10)

H

NrHSos. <\a\'-rHE:r!- loA[r<$.""oe'
(7)

'H d,xetul[toar1 p"t blm6 &vuDpirl ^ltverac ow ivD6\ro ot6 N, od civri0eorT
pi r,6 nupp6\ro. 'A[roorTpeitotr2 elvar xai i1 d.wiipaorl ,p.€ pe0ui.ottoDiDro, 6xou
xa'cq,va\t6y"ov-'ar ri.aoepa iooDdvapd, tou, pd ol4patcop6 ro0 &Iato6 (8) , no6
&vtrDpd, p6 {Iextpovr6,gr).a &vuDpa.o-cilpta 6nto6 t6 (7) .

(e)

Mta yapaxrlptcrtxil ypac:*xil d.v.tipacr, ivEoilxr,rv xxpaya^1av xera
Ehrlich cu't[t;z=,,- c=ip irt)pzcr, ,JEpcy.).op,-xci Lilo,< xzt" r - Drpe0uiapcvo-
6ev(alDeiDli, L;c:e ry-r,p.z:tie:.t: ;i i6-:; ;r,pz^1t.ts^11 (g) .

Td ivdct'.., ei',t,. \i.Tc i:.'.c 7,i,..,c i;c =L;.tl.,c).n, i.tc=e c-1_r,,Sz=i(er &Iz6
xai pd Na.

Md d,ixzir xzi y).wpopcA,Sto rpox,irrsr p[ype 3 - goppuioivDoiiou (10)
xai. 3 - X).opoxcvollvl( (11) , dva),o^ye p.i 16 nupp6\rc.

/coR

-NHcoR

li*t
s

( 1r) (t2)
Md 6(ov6luor1 i1 Lxi}pao\ 1Oz ayyp,*,i(owaL o - ixu\aprvo - xet6ve6

(l2l , d.r.6 2,3 - dcvr,oxarearrp.(.yq. ivD6}ra.

l-lcpdyroyc
Ta oxovdac6rep* ivDorcxa napa"pu.ya e?yac Eytilceri ro, &xavro0v ocrl

piarl xai r,poipyovru o'Eva peyalo rncoar| dx6 16 dp.*olv 0 p un rogd,_
y \ (13) . 'H O?,tntoPo.y\ dtilx* ora dna.pa.{rr1r,x &p.r.volia xai napo,oxevo.le_
tat ouvOetcx&, dn6 rb 3 - goppu).o'rvD6lco p6o, .#1e d.\a),axrovtxi6 o.rv0doero5
(tp. 5.1) .Ilapayoya :dr1q 0pvxvtp&vr76 pd (eXoptot6 ivDragdpov elvat { gu_
topp,6vr1 ttepoauIivr] (14) xa.i.i1 &vlparuvr1 bpp.6vr1 6epotoyt-
v n (15).

f*-;..\. /
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o*:s",-"
9Hz9UCOO| ,CH2COOI{ CH2GH2NH2

@trs' Oe ,."ffi
_ltHH

otd N, ad.&,vri8eor1
pefuIo'co8i6ro, 6rou

&laro6 (B), nori

napaytiryov xcr&
ur - Erpe0ulapr,vo-

ry4rart(er &la6

(10)

yo - xerdyeg

&tsawoiv arl1
0prrn:,og&,-

xapaoxa$.le-
ouy0dqeog

elvar r) gu-
o€potovl;

(13) (14) (15)

'H oepomvivl atvu toXup6 &yyercauaw.\ttx6 xo,t ouwelEi otriv 6pa,),rl ).er-

rovpyid toO &1xeg&),ou. 2d .nepimroor7 8p,to6 ouooropedoerir6 tri5 od pe1d,Ie6 no.
o6r4re6, *poxa\ei oXr(ogpevlx66 xaraor&oel6.

'Opr,opdvo lvDo).rx& ntp&.ywya,6no6 t6 N, N-6r,pe0ulonap*yoyo t{6
oepotovivr;€, aad oplpati(erar o6 6prqrdva pavw&,Ea. ( 6 o u g o r e v { v r7 )
xai r,6 LSD (oe).. 199) elvat iaTvpd., napaw}rpr"ol$va xul zrroredetar Err
Dpo0v DeopedovtaE Ev(upa nod d,norxoDopo0v r{ aepotovivr.l, r,i1g 6noi.uq Erot {
ouyx6vtptool or,0(river. "Eya d,I),o iyEo),cr6 xap&,yo1o, t6 iilxa),oelDdg p e -

I e p n i v 4 (oe).. 198) EXer r{v lDr6qra yd 6larrr6yet rly xoob:,;rpa rfi$
oeporovdv46.

'H lpootlrril toO Ddppa,co5, p e ), a v i v r7 elyal Eya nolppep66 zrai
xpoiipyar,a. dnd d &,p.woft rupooivl (16), pd Ev6r&peoo qg1parr,q3,6 ee tv-
8o).oxrv6v4e .5,6 (1?) i -

zCHzf HCoolt
NHz

'YEpo(urv66l,rcr

Tb 2 -66po{ur,vD6}ro fl 6 ( t v 6 d I r, o (19) nc,paoxeud,(etat &,n6 &lv

(16)

* [o], 
)OA 

noru*', 
pe]avivq

(1?) filr

\iv4 xai llopaxerulollopiDco.

T6 2 - 66p0(urvE6).co &,nuyrd, pd c{v xerovr.xfi popgt xat avpneptglper,ar.
o&,v \axr&sp,r1, 6Epa).rleca. x.y. npbq o - &prvogarvuro(r,x6 aEil. M6 6&oelE 6iver
&,\drx, snou t6 tivs6v rou E1er, &pgtDpaotxd5 i8r6tri"ceE xal p6 &lx,ularoyovl.
Er,or D[yer piypa N - xq,i O -ti,Ixu],onapaydryrov:

rrupr6iurl
+ CIC0CII2CI --------------)

-NH,

.cr( AlCl3

,--O 
.-

(1s)

-N
tr

18)(



@)* ---- CL)-d 
RX, 

@=o * Q)?-"-
T6 3-6Dpo[ucvD6Lo { I v D o E 6I ri (20) eivar &ore0d6 xad d(erDtir-

vetar e6xo).a o6 ivDrx6 (oer. 65) . 'And risr lvd.txil y,opgil to,t eivar yvolctci,
na.palaya, Satog 6 yluxo(lt1e ivDtxevT (21),:rou ixa,trd. a{ Dtagopd
gwaxai16 npoi6v peta6oiuopoO ri6}pvrropa.vrl; ivd,.xavrl ttiry o il -

p or y (221 , r,a,5 elyar. rb &IaE pd K toO 6(rvou lel.x.ti Lcr(.pa.

Q- p- rAuxd(a oso/rn
\zAH'

H

(22)

+
aK

T6 3 - $Dpo(urvD5iro pd ,6d,oec6 D[ver 6nio16 d.ytgcipactxo d.v6v, ro6 d.y-
trDpd, p6 ci,Ixulrtorcx& p,{ca np6q O - &Ixu}o il Z,Z - Dre).xu),onap ayutyu:

o-oiM *- r.A-i\/Lil' Vtil'
'H 2 - Bicri x6 3 - 5ipci't - tydi.,_c r.zt i1 Z - 0iar1 cri 2 - i6poiu- cvD6),ro

ezvat i}*i-"zpa LvepyLq xei Divovv x.y. elxotz a).xv),tieyo - xtpalaya xara
r{ cupn 6xv ttr cr1 p,i xa pG ovu} rxd 6 Ev ti_roe r-c.

'H ivDoiryoDrbvrl - 2,2 bvop.aleralouvll,0o6 iaartvrl e\l .

[Iapaoxeva(ere.t d"n6 ri,vr,).iv1, 1).top&Ir,7 xai 6Dpo(uiapivl tb-c 6({.;,:

O-"-: cr3c-cHo - O
NHOH

-rrsg e]i-t"
\-AN'

l.{

4NoH

*l*
H

'H icer,ivrl ei.vat Lpvlpoi lptbpata6 (i**
pa \ewap,1e xai. xerbvrll. Toijro ,ga[yetat xet,

qHo 1. Hzot_
p-CClz 2. NH2OH 

-

H

- Hzo -,,-r '-N' ,.\ n
$)=o *i (}}=o

' 
,rrl

420 nm) Svtuor;, p.€ Aapaxdl-
ir,6 w geop.ara IR (v C:e

) L^---','
'L; -^- -lL ,-^ ',:.

. . -L -:'

4r--*
---i-'

.-:

-- ,-

f
{i
{
I

t
I
t
I



+ oQ-"-
ricrc0dE xai 6(er,Erir-

rou elyar 1voot4
amcytd, o€ 6.d.,gopa
,ir"n trily 06.

2-6Dpo(u-syD6),l0
- rtp&ylo1a xa:c&,

iaativrT (24).
EEqs'

i.i
.itrBi,r-i ': "

. . -+::.,-' irl;-ri,'::
I iirl

;
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*+'=
r- .a!
\_^d

,n

.l
)

-+
,oso: K

H

(22)

at&, 176b xq.i 1740 cm-1, 1t& r,6 a - xq.i p - xag6ov6lro, &vdotatla) r*,'i fusb

tr) llprxrl oupzreprgop& (6Dp6lucr1 NH-CO; A,vflEpd,ogt p6 3lrnuc* d.vu8pa-

srnpw, ropBovulrxdrv gvtiroeov &n6 t6i C - 3) '
'E toativr2 Eler 6aor,rc6 aagdxd1pa xsi Era),rletat w&' *vxv& &({a'!g-

o9p-

Cffi=".-ey7-o-<*m"
X6 oupgtovia p.i t&, xwpo.n&vu, &).xu).itoor1 { &xu}.itoclll rsd'r/q'a1Jc,airw' d'*6

t6 N xai t6 O to0 C - 2 (&pgrD pa,ar,tx6 &vr6v) .

'IvErx6

j

I

,d
I
'-!

,:* I
l

;

r;

Aru.H :;

(25)

Kad, rlp firu.d
rou np6g treuxolv6tx6

(n + crcH2cooH -+
\./2\NH2

6[ei6trcr7 toO 3 - 6Dpo(u - lvDoliau Etdp;qetru Etpeprql66

(241 , d brcoio 1tE neparrdpo 6[ei6roc4 6iver, d lvEcx6

od"t lg-

T6 lvDrx6 ZTet rly elxovr(6pev1 trans - 6op4, pE &v&rtu[z1.3v$qropr,axo0

Deopoo 6Dpoy6vou peto(6 c:o 1(a[ BN- . 'o 6eqr6c E Fetnromi(a rriv d,-

7lop;dgjol,yq-0!616 a&orr6r IR 6€ y.*uxtr,fi oqyy6t7lt6. p164s c0-1. T6 {-
).ertpovrx6 tou gctopa :EE4lIou Exec I-o otd 24b, 28b, Mb xui 61o nm

o,-fJ"',
t{

oil

QQ=O
H

(23)

q, pt Tdpaxrl1-
ta IR (v C:O

xai { BvtoorT E1er, Eytovo tuav6 lpdrpa, ).6yo t{6 Bxtetap6v46 ou(ulice-
T6 ivDrx6 rcapaoxew{etar 6loprTlocwx&, iq.'c&, Heumann &n6 dvc\iu1 r"*t

lltrrpo[tn6 ijhr. U g*tvutroy]uxi"vr'1 no$ oX4pari(etar, &,pytxd, &guEottirvetar pd

loXup& d,\xq;),tx&, dlrtipdadpr.a, KOE { NaNBs, o6 3 - 66po(utvE6}m, cari 6-

(erDr6vetar r,e\cx&,. ai iv}w6 ;

O"J*o'
H

NtNll2
+

A

o', ,rr,

'Ev6ragdpov nepouor&(er, xwl 1s,t&, &,).).4 oiv0eo{, xat*.Sandmeyer' r{6 6'

':- i
1I

lf,.
,,':'n

,
:t
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ltoid.q ll r'opela EXec tir6 E[!6:

2C6HENH2 + CS2 I{ 
"'U'1OHCNIIC.HElt

S

AY
I Hrs

C6BENH--{ : NCoHs --------+

PbCO.

;# conr,.N=C=r\ c6H5-ts

| .C=NC6H5
-NH' trO(NC*Er

S=C-NHz
I

(26)
'B Evr,rori (26) pnopei vd' 0eroprT0ei aay d a - d.yi\co fi1q iaadvr16, np6€

rlp bnoia xai 6Dpol6erar, e6xola. M6 ln(Epao1 6DpoOeiou yiverar 0et6luori xai
npox'ixr,ec oc - 0e toioarlvrl (27),no'3 d(erDtirverar telrxd, ai.iydw6.

o'' (25)

dt
'IvDlx6 o6 neploplop€v4 x\tltaxa xapa.oxevalerac xai &r,6 dy ivDlxd,vri

(21) , p6 6Dp6).uor7 xai 6[eiDoq.
T6 ivDr,x6 XprTor,p,onoceitac ad; Xp(npa d,va^1toy!e . 'Erer,Dri eiyat d,Dcd,).uto

ar6 vep6, i 6"Vn 1,ivewl. p6oto toO dDaroDralutoD leuxoiyDrxoO (2a) , 16 b*,oio

oXz7pat[(etat xara 'ci1v &,vaytr1t1 ro0 iyDrxo0 (xupitrrE p6 6Dpo0ecdDeq ,.tar,gto,

Na2S2Oa) . T6 leuxoiyDrx6 6[etDtivetac npbq iyDcx6 n*,ytrr ct6 Sgaopa.
T6 6,6'- Dr6ptopoivDrx6 d.xayrd, o' Eva eiDoE ,0alaoocyriry oakyxapr6v

xr 6Xer, Evtovo nopgup6 ypit1t"d. XprTorpomorri'lr1xe na),cx o&v 6pu0p6 ypit:1ta d.-

vaytoyle (nopg 'jpo) . 'An6 6roouy0er,m^i1 r,\eopanapovaw(et EvDragd-
pov r,6 yeyovbq 6u il eioa^1u1.1{ toO 6pt'lplou npi.nec va yivetac o6 pldr np66po-
p1 Evurol, ytari. i1 Lpyaar,rlpcax{ 6ptopiruorT toO ?vDrxo0 6DrTyei ot6 oXlparrop6
rci 5,b'- Dc6porpo - roopepoOg.

Uft 4.5 Bevlonupp6Ao [c] xai [a]

cd=,

Td 6ev(o[cjrupp6}.ro fl toolv66].ro (2) eivat
paoxeui,(etac pd orc^1p,raia nupd).uo1 arb xey6 d.n6 d
xoO ,i[6oE (1) : 'lt

oXetrxd, ci,ora0dE xa| r,d.-

nagay wy o r,o0 d.v$ paxc-

ZY, -cor 6/-141. 
ffi**, _*

U,!)-_,)' 
oc6,M"- m--#u (Ai, - (Ar. -

( 1) Q) (2)

06l
(3)

* 1: -*: -t:'" a

(4

I
-s' ;|c:':'E:

b-r"' {:*

-:-"-;: :"
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