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Sesavali

,bjjhufyekb mbvbf itbcofdkbc wjw[fkb jhufybpvbc vybid
yt  kj dfyb rjvgjytynt,bc (gbhdtk hbuib= ,bjgjkbvtht,bcf lf 
lf ,fk  vjktrekehb ,bjhtuekbht,bc) fqyfuj,fcf lf ,bjkjubeh 
aeymwbt,c\

,bjkjubehb ghjwtct,bc fqcfothfl lf itcfcofdkfl ,bjjh
uf yekb mbvbf b'tyt,c jhufyekb mbvbbc vtsjlt,cf lf bltt,c\

,bjgjkbvtht,b vfqfkvjktrekehb ,eyt,hbdb yfthst,bf= 
hjv kt,bw ofhvjflutyc wjw[fkb jhufybpvbc cnhemnehek cf
ae. dtkc\ vfs vbtresdyt,f gtgnblt,b= wbkt,b= yf[ibho'kt,b= kb
gb lt,b lf yerktbyv;fdt,b\ sdbs kbgblt,b fh ofhvjflutyc vfqfk
vj ktrekeh yfthst,c= vfuhfv jhufybpvib bcbyb= xdtekt,hbd= 
lf rfd ibht,ekbf c[df gjkbvtht,sfy= hbc ufvjw vfs= hjujhw otcb= 
fv erfyfcrytks vbdfresdyt,s\

,bjhtuekfnjht,b yfthst,bf= hjvkt,bw fhtuekbht,c ybd sb
tht,fsf wdkfc jhufybpvib\ fctsb yfthst,bf dbnfvbyt,b= ]jh vj yt,b 
lf vhfdfkb c[df cbystpehb= ,bjkjubehfl fmnbehb= ybd sbtht,f 
(vfs ijhbc= cfvrehyfkj ghtgfhfnt,b)\

,bjjhufyekb mbvbf vzblhj rfdibhibf ,bjmbvbfcsfy= vjktre
keh ,bjkjubfcsfy= ,bjabpbrfcsfy= ,bjkjubeh afhvfrjkj ub fc
sfy lf c[df lbcwbgkbyt,sfy\ cfvtlbwbyj ,bjkjubeh vtwybt ht ,fsf 
'dtkf ptvjxfvjsdkbkb lfhubcfsdbc cfthsjf bc= hjv sb sj tekb 
vfsufyb cgtwb abrehb vblujvbs cofdkj,c yfthst,c= hjv kt ,bw 
ofhvjflutyc jhufybpvib vbvlbyfht cfcbwjw[kj ghjwt ct ,bc 
cfae.dtkc\

sdfkyfskbd xfyc ghj,ktvbcflvb mbvbrjct,bcf lf ,bjjhuf
yb rjct,bc itsfy[vt,ekb vblujvbc fewbkt,kj,f\

cfv rehyfkj ghtgfhfnt,bc itcfmvytk ,fpfc tvcf[eht,f  jh
uf ybpvib vbvlbyfht gfsjkjubehb ghjwtct,bc wjlyf= hjvtkcfw 
,bj kjubehb vjltkt,bc ufvj'tyt,bs dqt,ekj,s\ fvbnjvfw jhuf
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yb rjcb mbvbrjct,b lf afhvfrjkjut,b thsfl veifj,ty fv ghj,kt
vt, pt\ ,bjjhufyekb mbvbf yfobkbf ,bjmbvbbcf= bctdt hjujhw 
cf vtlb wbyj mbvbf fhbc afhvfrjkjubbc yfobkb\

wjw[fk jhufybpvib vbvlbyfht yt,bcvbthb ghjwtcbc ofh
vfhs dbcfsdbc fewbkt,tkbf tythubf= hjvtkcfw e/htlbc ibuybs 
vbv lbyfht mbvbehb htfmwbbc itltufl dqt,ekj,s\

,bjmbvbeh ghjwtct,c cfae.dkfl eltdc mbvbehb ufhlfmvyt,b= 
yf obkj,hbd ;fyudffqlutybsb htfmwbt,b\ ,bjkjubehb ;fyudbc 
ht fmwbt,b ofhvjflutyc tythubbc .bhbsfl o'fhjc= hjvtkbw vb
vfh sekbf ibyfufy ,bjkjubeh wdkbkt,t,pt\

evtntcfl ,bjkjubehb ;fyudbc lhjc  vbvlbyfht htfmwbt,bc 
fh cb vlujvfhtj,c cfrdt,bc rjvgjytynt,bc @odfib#= vfufkbsfl 
ifm ht,bcf lf kbgblt,bc= hfw ofhvjmvybc tythubfc= hjvtkbw itvl
ujvib ufvjb'tyt,f bctsb vybidytkjdfyb ghjwtct,bc w[jdtk v'j
at kj,bcfsdbc= hjujhbwff phlf= ufvhfdkt,f= ]jvtjcnfpbc it
yfhxeyt,f= reyst,bc veifj,f lf cbs,jc ufvj'jaf\ fv ufhlfmv yt, ib 
itlbc ;fyu,flbc it,jzdfw\ ceysmdf _ fhbc ,bjmbvbehb ghj wt cb= 
hjvkbc itltufl vjktrekehb ;fyu,flb fqlut,f o'kfvlt\ vt
nf,jkbpvbc lhjc tythubf byf[t,f fltyjpbynhbajcafnib (ATP)= 
tythubbs vlblfh yfthsib= hjvtkbw wyj,bkbf= hjujhw ty thubbc 
eybdthcfkehb uflfvnfyb\

,bjgjkbvtht,bcf lf ,bjhtuekfnjht,bc fqyfuj,bcf lf sdb
ct ,t,bc itcofdkbc ufhtit ite.kt,tkbf ,bjkjubehb ghjwtct,bc 
fhc ib xfodljvf\ v[jkjl wbkt,bcf lf yerktbyv;fdt,bc fqyfuj,bc 
itc ofdkbc itvltu ufydbsfhlf ofhvjlutyt,b wbkt,bc vfnhbwekb 
,bj cbystpbcf lf yerktbyv;fdfsf vbth byajhvfwbbc ityf[dbcf lf 
uf lfwtvbc itcf[t,\

fvhbufl= ,bjhufyekb mbvbf lbl ufdktyfc f[ltyc 'dtkf cf vt
lb wbyj ,bjkjubehb ghjabkbc lbcwbgkbybc ufydbsfht,fpt lf 
vybid ytkjdfy hjkc fchekt,c ghfmnbrekb vtlbwbybc vhfdfkb 
fm nefkehb cfrbs[bc uflfo'dtnfib\
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organul naerTTa klasifikacia da nomenklatura

klasifikacia

lqtbcfsdbc wyj,bkbf hfvltybvt vbkbjyb jhufyekb yfthsb= 
hj vtksf rkfcbabrfwbfc f[ltyty yf[ibh,flekb /fzdbc fqyf uj ,bc 
fy vjktrekfib fhct,ekb aeymwbehb /ueat,bc vb[tldbs\

gbhdtkb rhbnthbevbs fhxtdty cfv .bhbsfl /ueac|
1) fwbrkehb= fye fkbafnehb= yfthst,b _ yf/thb= e/

t hb yf[ibho'fk,flt,b lf vfsb yfofhvt,b+
2) rfh,jwbrkehb yfthst,b= hjvkt,ibw= sfdbc v[hbd uf

yfc[dfdt,ty| f) fkbwbrkeh yfthst,c _ yf[ibh,flfnjvbcf lf 
,) jhvfub ,vt,bc ufyc[dfdt,ekb hbw[dbc itvwdtk c[df lf c[df 
wbrkeh yf[ibho'fk,flt,cf lf yfofhvt,c (cfvb jh vfu ,vbfyb= 
tmdcotdhbfyb wbrkt,bc ufhlf)+

3) ]tnthjwbrkehb yfthst,b lf vfsb yfofhvt,b\
yfthsc= hjvkbc itvflutykj,fib v[jkjl thsb aeymwb ehb 

/ueabf= vjyjaeymwbehc eojlt,ty\
hfvltybvt thsyfbhb aeymwbehb /ueabc itvwdtkb yfthsb 

gjkbaeymwbehbf\
[jkj c[dflfc[df aeymwbehb /ueabc itvwdtkb yfthsb _ ]

tnthjaeymwbehb\
aeymwbehb /ueat,bc ,eyt,bc vb[tldbs fhxtdty yfthssf 

rkfct,c|
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aeymwbehb /ueab pjuflb ajhvekfrkfcbc cf[tkojlt,f

-F, -Cl, -Br, -J (hal)  
]fkjutyt,b

_OH  ]blhjmcbkehb
_OR  fkrjmcbkehb
_SH  sbjkehb
_SR  fkrjmcbkehb
_SO3H  cekajyehb
_NH2

]fkjutyyfofhvt,b

cgbhnt,b atyjkt,b

vfhnbdb tstht,b

sbjkt,b (sbjcgbhnt,b)

sbjtstht,b (cekablt,b)

cekajv;fdt,b

fvbyt,b

ybnhjyfthst,b

ybnhblt,b

fklt]blt,b
rtnjyt,b

rfh,jyv;fdt,b

hsekb tstht,b

fvblt,b

R _ Hal

R _ OH

R _ OR

R _ SH

R _ SR

R _ SO3H

R _ NH2

R2 
_ NH

R3N

R _ NO2

NH fvby

N
_NO2  ybnhj

_C    N   wbfy (ybn
hjkeh)  O rfh,jybkehb

(jmcj/ueab)

  O
OH
rfh,jmcbkehb

  O
OR

fkrjmcbrfh,jybkehb

  O

rfh,jmcbfvblehb

  NR
O

   H 

R    R

OH
O

    

OR
O

    

O
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nomenklatura

yjvtyrkfnehf otct,bc cbcntvff= hjvtkbw sbsjtek yfthsc 
wfkcf[f cf[tkojlt,fc fybzt,c\ tc cf[tkojlt,t,b ufvjcf[fdc| f) 
yfthsbc ,eyt,hbd o'fhjc (vfufkbsfl= kfmnjpf ufvj'jabkb bmyf 
h.blfy\ kfs\ lactum _ h.t)+ ,) yfthsbc ufycfresht,ek sdb ct ,fc 
(vfufkbsfl= cf[tkojlt,f ukbwthbyb ofhvjbidf vbcb nr,b kb 
utvjc ufvj\ ,th.\ glucus _ nr,bkb)+ u) yfthsbc vbqt,bc vtsjlc 
(vfufkbsfl= gbhj'eh.tyv;fdf vbbqt,f 'eh.tyv;fdbc gbhjkbpbc 
it ltufl)+ l) yfthsbc ufvj'tyt,bc cathjc (vfuf kbsfl= fcrjh ,by
v;fdfc b'tyt,lyty cehfdfylbc cfobyffqvltujl\ kfs\ Skorbut _ 
ce hf dfylb= @f# _ efh'jabc vfxdtyt,tkbf)\

cf[tkojlt,t,b afhsjl ufvjb'tyt,f vhfdfkb ,eyt,hbdb yf
th sbc (fvbyv;fdt,b= yf[ibho'kt,b= fkrfkjblt,b= cnthjblt,b) lf 
cfvrehyfkj ghtgfhfnbc lfcf[tkt,bcfc\

eahj chek'jabkbf lf afhsjl ufvjb'tyt,f xfyfwdkt,bsb 
yjvtyrkfnehf= hjvkbc vb[tldbsfw sfdlfgbhdtkfl f[ltyty ae .
t vlt,kehb cnhemnehbc (fwbrkeh yfthst,ib fctsbf vsfdfhb 
yf[ ibho'fk,flehb /fzdb= [jkj rfh,j fy ]tnthjwbrkeh yfth
st, ib _ wbrkb) ithxtdfc\ yfthsbc cf[tkojlt,f ofhvjbmvyt,f ae .
tvlt,kehb cnhemnehbc cf[tkojlt,bc ae.bcfufy= ceabm cb cfufy 
(tc erfyfcrytkb fqybiyfdc xfvyfwdkt,tksf ,eyt,fc= hb w[d cf lf 
flubkvlt,fhtj,fc)\

xfvyfwdkt,kt,b b'jaf jh /ueafl| 1) yf[ibho'fk,flehb 
hf lb rfkt,b lf fhfyf[ibho'fk,flehb vf[fcbfst,tkb /ueat,b+ 2) 
vf  [fcbfst,tkb /ueab= hjvtksf vbsbst,f [lt,f fy sfdcfhsib= 
fy lf ,jkjt,fib\ fv /ueabc xfvyfwdkt,tksfsdbc lfotct,ekbf 
eahj cj,bc hbub\

I. bcfpqdht,f eahjcb vf[fcbfst,tkb= fye aeymwbehb /ueab 
(yf[ ibh o'fk,flehb ,eyt,bc xfvyfwdkt,tkb= hjvtkbw ufyfgb hj
,t,c yfthsbc vbresdyt,fc ufycfpqdhekb rkfcbcflvb lf fvfdt lhjc  
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ufycfpqdhfdc vbc nbgeh mbvbeh sdbct,t,c)= hjvtkbw ufyf gb hj ,t,c 
cf[tkojlt,bc lf,jkjt,fc+ ufydb[bkjs hfvltybvt vfufkbsb\

vtysjkb itlbc dfkbljkbc (vtysjkbc 2530%bfyb [cyfhb  
bpj dfkthbfyv;fdf vtsbkbc tsthib) itvflutykj,fib\ fv yfthsib 
@ea hjcbf# ]blhjmcbkbc /ueab= hjvtkbw ufyfgbhj,t,c yfthsbc 
cf [tkojlt,bc lf,jkjt,fc (jkb)\ yf[ibh,flfnjvt,bc lfyjvdhfc 
dfofhvjt,s cffsbc bchbc vj.hfj,bc vbvfhsekt,bs\ vtysjkbc 
cf[tkojlt,f bmyt,f 2bpjghjgbk5vtsbkwbrkj]tmcfyjk1

,hjymbfkehb fcsvbcf lf c[df fkthubekb lffdflt,bc lhjc 

oj lt ,t,bcfufy\ cbvtnhbekb yfthst,bc itvs[dtdfib itcf,fvbcb 
hflb rfkbc cf[tkojlt,fc tvfnt,f ghtabmcb @lb#\

itlfht,bs hsekb yfthsbc itvs[dtdfib bhxtdty ae.t vlt, keh 
cnhemnehfc= hjvtkbw itb.kt,f b'jc yt,bcvbthb cf[tk oj lt,bc 

tatlhbyb — CH — CH — NHCH3

OH

—

CH3

—

vmjyt yfthsb\ xfvyfwdkt,tksf vlt,fhtj,fc vfcib fq ybi yfdty 
ghtabmcbs @jhsj#= @vtnf#= @gfhf#= ,th.yekb fcjt,bs _ a, b, g, s 
lf f\i\ fy wbaht,bs

C H

1

2

3

4

5

vtysjkb

6

OH
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ufvj b'tyt,f fkrfkjblb tatlhbyb\ fv yfthsib @eahjcb# ]blhj
mcbkbc /ueabf= hjvtkbw ufyfgbhj,t,c yfthsbc cf[tkoj lt ,bc 
lf,jkjt,fc\

se yfthsb itbwfdc ths hjvtkbvt vf[fcbfst,tk /ueac= vbcb 
cf [tkojlt,f ofhvjclut,f yf[ibho'fk,flehb hflbrfkbcf lf 
vf [fcbfst,tkb /ueabc (fy itcf,fvbc yfthssf rkfcbc) cf[tk

H2N — CH2 — CH2 — CH2 — COOH    — OH  O2N — 

a-fvbydfkthbfyv;fdf 4ybnhjatyjkb 
(gfhfybnhjatyjkb)
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organuli molekulebis sivrciTi aRnagoba

cnthtjmbvbf itbcofdkbc jhufyek yfthssf vjktrekt,bc 
cfv ufypjvbkt,bfy cnhemneht,c= fye vfs cbdhwbs fqyfuj,fc= hfw 
lf rfdibht,ekbf fv yfthst,bc fhf vfhnj abpbrehmbvbeh sdb ct
,t,sfy= fhfvtl vfsb ,bjkjubehb fmnbdj,bc ufvjdkbyt,fc sfyfw\

ufydb[bkjs vjktrekfsf c[dflfc[df vj.hfdb ajhvt,b _ 
rjyajhvfwbt,b= [jkj itvltu cnthtjbpjvthbf\

konfiguracia da konformacia

rjyabuehfwbf _ vjktrekfib fnjvsf ufycfpqdhekb cbdh wb
sb ufykfut,ff\ jhufyek yfthst,c thsyfbhb itlutybkj,bcf lf 
thsyfbhb mbvbehb fqyfuj,bc lhjc itb.kt,f uffxyltc ufyc[df
dt ,ekb rjyabuehfwbt,b\ vfsb ufvjcf[df itb.kt,f cfvufypjvb
kt ,bfyb ,ehsekqthjdfyb fy yf[tdhflcathekb vjktrekehb 
vj ltkt,bs\ vfs uhfabrekfl ufvjcf[fdty xdtekt,hbdb cf[bs 
([fpt,bs)\

yf/thb yf[ibho'fk,flt,bc ]jvjkjubeh hbuib= tsfyblfy lf
o't,ekb= xylt,f yf[ibh,flfnjvt,c ijhbc fhct,ekb vfhnbdb s,vt,bc 
ufhitvj ,heydbc itcf.kt,kj,f vjktrekbc mbvbehb fqyfuj,bc 
itewdktkfl\ fvbc itltufl bwdkt,f xfvyfwdkt,tksf cbdh wbsb 
ufykfut,f thsvfytsbc vbvfhs\ ,heydbc res[tc tojlt,f njhcbekb 
res[t\ fv res[bc cblblbc vb[tldbs vjktrekfv itb. kt ,f vbbqjc 
ufyc[dfdt,ekb utjvtnhbekb ajhvt,b= fye rjyajh vf wbt,b\

rjyajhvfwbf _ fnjvsf cbdhwbsb ufykfut,ff ufycfpqdhekb 
rjy abuehfwbbc vjktrekfib= hjvtkbw ufygbhj,t,ekbf thsb fy 
hfvltybvt vfhnbdb s,vbc ufhitvj ,heydbs\

fvhbufl= ofhvjbmvyt,f c[dflfc[df rjyajhvfwbekb bpjvt ht ,b= 
hjvtksf ehsbthsufwdkf [jhwbtklt,f mbvbehb ,vt,bc ufo'dtnbc 
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ufhtit\ gbhj,bsfl= vbybvfkeh njhcbek res[tl= hjv kblfyfw 
bo't,f fsdkf= vbxytekbf 600\

rjyajhvfwbt,c= hjvkt,ibw xfvyfwdkt,kt,b 'dtkfpt f[kjc  
bv 'jat,f thsvfytssfy= uflfafhekb tojlt,f\ vfs uffxybf vfmcb
vf kehb tythubf\

rjyajhvfwbt,c= hjvkt,ibw xfvyfwdkt,kt,b 'dtkfpt eahj 
lf ijht,ekbf thsvfytsbcfufy cbdhwtib= lfve[hezt,ekb toj-
lt,f\ vfs uffxybf vbybvfkehb tythubf\

rjyajhvfwbt,c= hjvkt,ibw xfvyfwdkt,kt,c ijhbc res[t 
fhbc 60 0= fwltybkb tojlt,f\

fwbrkeh yfthst,ib ud[dlt,f lf.f,ekj,bc jhb nbgb _ njh -
cbekb lf dfy-lth-dffkcehb\ hjwf ,vt,b thsvfytsbc gb hbc gbh 
[dlt,f= vfs ijhbc flubkb fmdc tktmnhjyek ufypbldfc= vj
ktrekfib bmvyt,f lf.f,ekj,f= hjvtkbw njhcbekb= fye gbn wthbc 
lf.f,ekj,bc cf[tkojlt,bsff wyj,bkb\ hsek yfthst,ib [lt ,f 
vjwekj,bsb xfvyfwdkt,kbc ehsbthsufypbldf= hfw bodtdc cbc
ntvbc tythubbc ufphlfc= fye lf.f,ekj,bc ofhvjmvyfc\ lf.f ,e-
kj,f= hjvtkbw ofhvjbmvyt,f xfvyfwdkt,tksf ufykfut,bs vfy .
bk pt= hjvtkbw lff[kjt,bs njkbf vfsb dfy-lth-dffkcehb 
hf lbect,bcf= tojlt,f dfy-lth-dffkcehb lf.f,ekj,f\

wtynhfkehb c-c ,vbc ufhitvj ,heydbc ufvj (3600bs chekb 
it vj, heyt,bcfc) y,esfyib ofhvjbmvyt,f 6 rjyajhvfwbf= hj vtk sf 
ijhbc 'dtkfpt [tkcf'htkbf lfve[hezt,ekb (u) rjyajhvfwbf 
(njhcbekb res[t jh vtsbkbc /ueac ijhbc fhbc 1800)\ (,) lf (l) 
rjyajhvfwbt,ib uflfafhek vlujvfhtj,fibf vtsbkbc /ueab lf 
o'fk,flbc fnjvb= [jkj (d) rjyajhvfwbfib rb _ jhb vtsbkbc /
ue ab\ fvbnjv fv erfyfcrytk rjyajhvfwbfc uffxybf vfmcbvfkehb 
tythubf\ (f) lf (t) rjyajhvfwbt,ib jh vtsbkbc /ueac ijhbc res[t 
600bf\ tc rjyajhvfwbt,b fwltybkbf\



12

tythutnbrekfl 'dtkfpt [tkcf'htk rjyajhvfwbt,c rjy-
ajh vtht,c eojlt,ty\

wbrkehb yf[ibho'fk,flt,bcfsdbc= rth.jl rb wbrkjfk rf
yt,bcfsdbc= lfvf[fcbfst,tkbf lf.f,ekj,bc bubdt nbgt,b= hfw 
qbf/fzdbfyb yfthst,bcfsdbc _ njhcbekb lf dfylthdffkcehb\ 
fvfcsfyfdt= wbrkeh yfthst,ib ud[dlt,f lf.f,ekj,bc rbltd thsb 
nb gb= hjvkbc cgtwbabrehj,f ufvjodtekbf xfrtnbkb /fzdbc= fye 
wbrkbc fhct,j,bs\ se ufdbsdfkbcobyt,s= hjv wbrkt,c uffx ybf 
,hn'tkb fqyfuj,f= vfiby vj[lt,f ibuf dfktynehb res[tt,bc 
vybid ytkjdfyb uflf[hf 109=50lfy\ lf.f,ekj,fc= hjvtkbw ufvjo-
dt ekbf wbrkib yf[ibh,flfnjvt,c ijhbc dfktynehb res[tt,bc 
yjhvfkehb vybidytkj,blfy (109=50) uflf[hbs= tojlt,f res[ehb= 
fye ,fbthbc lf.f,ekj,f\

C H3
C H3

H

H
H

C H3
H

H H
C H3H

C H3
HH

H
C H3

H

f , u
H

C H3
H

H H
H3C H

C H3

H H

C H3

HH

C H3
C H3

H

H
H

H

l t d
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wbrkj]tmcfybc tmdcotdhbfyb wbrkb fh itb.kt,f b'jc ,hn't
kb= hflufyfw vfcib ud[dlt,f .kbthb res[ehb lf njhcbe kb 
lf.f,ekj,f\

s,vt,bc ufhitvj yf[ibho'fk,flt,bc ,heydbc [fh/pt wbr kj ]
tmcfyb ofhvjmvybc yfrkt,fl lf.f,ek fhf,hn'tk rjyajh vf wbt,c= 
hjvtksf ijhbc itlfht,bs vluhflbf @cfdfh.kbc# lf @f,fpfybc#= 
fye @yfdbc# rjyajhvfwbt,b\ jhbdt rjyajhvfwbf sfdb ce afkbf 
res[ehb lf.f,ekj,bcfufy= hflufy vfsib dfktynehb res[tt,b 
109=50bc njkbf\

wbrkj]tmcfybc cfdfh.kbc rjyajhvfwbfib fhw o'fk,flbc lf 
fhw yf[ibh,flbc fnjvt,b fh ud[dlt,f uflfafhek vlujvfhtj,fib\ 
res[ehb lf njhcbekb lf.f,ekj,bc fhfhct,j,bs fb[cyt,f bc 
afm nb= hjv cfdfh.kbc rjyajhvfwbfc= 'dtkf c[df rjyajhvf wb
fc sfy itlfht,bs= vbybvfkehb tythubf uffxybf\

H
H

H

H

H

H

H
H

H

H

H

H

1

23
4

5 6

II _ f,fpfybc

H
H

H

H

H

H

H
H

H

H

H

1

23

4

5 6

H

I  _ cfdfh.kbc
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stereoizomeria

cnthtjbpjvthbf _ bpjvthbbc ajhvff= hjvkbc lhjcfw ybd
sbtht,fsf vjktrekt,c uffxybfs fnjvsf mbvbehb ,vbc ths yfbhb 
vbvltdhj,f= vfuhfv fv fnjvsf ufyc[dfdt,ekb ehsbthsvlt ,fhtj,f 
cbdhwtib\ bub itb.kt,f b'jc jhb cf[bc| jgnbrehb  lf utjvtnh-
bekb\

optikuri izomeria

fhct,j,c vjktrekt,b= hjvtksfw fh uffxybf cbvtnhbbc 
cb,h n't (ofhvjcf[dbsb cb,hn't= hjvtkbw uflbc vjktrekfpt 
lf 'jac vfc jh njk yfobkfl)\ fctsb jhufyekb vjktrekt,b 
it e sfd ct,tkbf sfdbc cfhrek ufvjcf[ekt,fcsfy\ fv sdbct,fc to
j lt,f mbhfkj,f= [jkj sdbs vjktrekt,c _ mbhfkehb\ nthvbyb 
@mb hfkj,f# fqybiyfdc= hjv yt,bcvbthb jhb cfufyb (vjktrekf) 
ths vfytsbc vbvfhs bcts vlujvfhtj,fibf= hjujhw vfh/dtyf lf 
vfh w[tyf [tkb= t\b\ bcbyb thsvfytsbc cfhrekb ufvjcf[ekt,t,bf= 
hj vtksf itsfdct,f cbdhwtib fh [th[lt,f\

vjktrekbc mbhfkj,f ufygbhj,t,ekbf vfcib mbhfkj,bc 
wtyn  hbc fhct,j,bs= fv erfyfcrytkbc hjkc fchekt,c sp3_ ]b,hb 
lbpt,ek vlujvfhtj,fib v'jab fnjvb= hjvtkbw lfrfdibht,ekbf 
jh c[df lfc[df xfvyfwdkt,tksfy\ jhufyekb yfthst,bcfsdbc 
ufycf res ht,ekb vybidytkj,f fmdc mbhfkeh yf[ibh,flbc fnjvc= 
hfl ufyfw vfc fh uffxybf cbvtnhbbc tktvtynt,b= [ibhfl fcbvtn
hbek cfw eojlt,ty lf fqybiyfdty c* (wt) cbv,jkjsb\

evtntc itvs[dtdfib yf[ibh,flbc mbhfkehb fnjvbc fhct,j,f 
vj ktrekfib kfgfhfrj,c vbc mbhfkj,fpt= vfuhfv tc fh fhbc th
sfl thsb lf cfrvfhbcb gbhj,f mbhfkj,bc ufvjcfdktyfl\ itb. kt ,f 
vjktrekfib fhct,j,ltc mbhfkj,bc jhb wtynhbw rb= vfu hfv vfc 
fh uffxyltc cbvtnhbbc cb,hn't t\b\ b'jc fmbhfkehb\
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cnthtjbpjvtht,c 'jaty tytynbjvtht,fl lf lbfcnthtj vt ht ,fl\
tyfynbjvtht,b bctsb cnthtjbpjvtht,bf= hjvtksf vjkt re

kt,b bct ittcf,fvt,f thsvfytsc= hjujhw cfufyb lf vfcsfy itesfd 
ct,flb vbcb cfhrekb ufvjcf[ekt,f\

cnthtjbpjvtht,c= hjvtksf vjktrekt,b fh ittcf,fvt,f ths 
vfytsc= hjujhw cfufyb lf vbcb cfhrekb ufvjcf[ekt,f= lf fmds 
ufyc[dfdt,ekb abpbrehb lf mbvbehb sdbct,t,b= lbfcnthtj vtht,c 
eojlt,ty\

tyfynbjvtht,c uffxybf cbyfskbc gjkfhbpfwbbc cb,hn'bc 
,hey dbc eyfhb= t\b\ jgnbrehb fmnbdj,f\ fmtlfy ofhvjbidf vfsb 
vtjht cf[tkojlt,f _ jgnbrehb bpjvtht,b\

tyfynbjvtht,b thsyfbhb res[bs= vfuhfv ufyc[dfdt,ekb vb
vfh sekt,bs f,heyt,ty cbyfskbc gjkfhbpfwbbc cb,hn'tc| th sb 
vfhw[ybd v,heyfdbf= [jkj vtjht _ vfh/dybd v,heyfdb\ fvb njv vfs 
jgnbreh fynbgjlt,cfw eojlt,ty\ vfh/dybd v,heyfdc fq ybiyfdty 
(+)bs= [jkj vfhw[ybd v,heyfdc _ ()bs\

tyfynbjvtht,bc sfyf,fhb hfjltyj,bc yfhtdc hfwtvfnb toj-
lt ,f\ vfc jgnbrehb fmnbdj,f fh ufxybf= hfcfw [ibhfl yfthsbc oby 
(±) ybiybc lfothbs fqybiyfdty\ ,heydbc res[bc cblblt lf yb ifyb 
bcfpqdht,f tmcgthbvtynekfl= gjkfhbvtnhbc lf[vf ht,bs\

jgnbrehb bpjvthbbc ufycf[bkdtkfl vfufkbsfl vjdb'dfyjs 
2]blhjmcbghjgbjyv;fdfc= fye h.tv;fdfc _  CH3_CHOH_COOH.

fv yfthsbc vjktrekfib thsb mbkfhekb yf[ibh,flbc fnjvbf\ 
fmtlfy ufvjvlbyfht= h.tv;fdf itb.kt,f fhct,j,ltc jhb tyfynb

C

COOH    

H

OH 
CH3 

C

COOH    

H
HO

CH3 

(+)h.tv;fdf ()h.tv;fdf

jvthbc lf vfsb hfwtvfnbc cf[bs\
,fmnthbt,bc cf[tj,bc vb[tldbs= h.tv;fdehb leqbkbc itlt
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ufl itb.kt,f ofhvjbmvyfc hfwtvekb fy ()h.tv;fdf\
jgnbrehb bpjvthbbc fqvjxtyblfy fc otkpt vtnb [ybc ufy

vfd kj,fib tyfynbjvtht,bc thsths ufyvfc[dfdt,tk sdbct,fl 
hxt  ,jlf cbyfskbc gjkfhbpfwbbc cb,hn'bc ufyc[dfdt,ekb vb-
vfh sekt,bs ,heydbc eyfhb\ vfhsfkbf= ufcfut,b uf[lf bc afmnb= 
hjv cbyfskbc gjkfhbpfwbbc cb,hn'bc ,heydf lfrfdibht,ekb 
b'j vj ktrekbc rjyabuehfwbfcsfy= vfuhfv f,cjkenehb rjyab
ue hfwbbc lflutyf lblb [ybc ufyvfdkj,fib dth vj[th[lf\

f,cjkenehb rjyabuehfwbbc= t\b\ mbhfkeh wtynhsfy fhct
,ekb xfyfwdkt,bc cbdhwbsb ufykfut,bc ufycfpqdhf itcf.kt,tkb 
uf[lf v[jkjl htynutyjcnhemnehekb fyfkbpbc ufvj'tyt,bs\ 
gbhdtkb yfthsb= hjvkbcsdbcfw 1951 otkc ufy cfpqdhek bmyf 
f,cjkenehb rjyabuehfwbf= b'j (+)qdbyjv;fdf\

rjyabuehfwbbc cnfylfhnfl vbqt,ek bmyf ukbwthbybc fk lt]
blb= hjvkbc vfhw[ybd lf vfh/dybd v,heyfd tyfynbjvtht,c vb fothtc 
ufycfpqdhekb rjyabuehfwbf lf fqybiytc= hjujhw D(+)_ lf 

D(+) _ukbwthbybc fklt]

blb

CHO

H  OH

CHO

HO  H

L()_ukbwthbybc

fklt]blb

hj vtkbw itbwfdc vtn xfvyfwdkt,tkc eahj vfqfkb fnjvehb 
yjv hbs\ vfufkbsfl=

C H C l 2>CH2Cl
4\ hjltcfw eiefkjl mbhfkeh wtynhsfy vlufhb fnjvt,b /

t hflb ,vt,bs erfdibhlt,f c[df fnjvt,c= vfiby fv erfyfcrytksf 
hb w[db jhrtwlt,f (jhvfub ,vbc itvs[dtdfib) fy cfvrtwlt,f (cfv
vf ub ,vbc itvs[dtdfib)\ fmtlfy ufvjvlbyfht|
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L()_ukbwthbybc flkt]blb\
D cnthtjmbvbeh hbuc vbtresdyt,f D_ukbwthbybc fklt ]b lbc 

vjyfstcfdt yfthst,b mbhfkehb wtynhbc bctsb rjyabue hf wbbs= 
hjwf aeymwbehb /ueat,b (_OH, _NH2, _Hal) ufykfut ,e kbf 
dthnbrfkehb [fpbc vfh/dybd= L_hbuib rb _ vfhw[ybd\

vbe[tlfdfl bvbcf= hjv D,L_ cbcntvf [ibhfl ufvjb'tyt,f= ufy
cf resht,bs fvbyv;fdt,bcf lf yf[ibho'kt,bc mbvbfib= bub ufhr dt
ek e[th[ekj,fc mvybc bctsb yfthst,bc ufy[bkdbcfc= hjvtk sfw 
fh uffxybfs cnhemnehekb vcufdct,f ukbwthbybc fklt]bl sfy\ 
vtwybtht,bc vbth itvjsfdfpt,ekb bmyf jgnbreh bpjvthsf rjy
abuehfwbbc ufycfpqdhbc itlfht,bs pjuflb vtsjlb= hjvt kbw 
lfv'fht,ekbf vjktrekbc cbdhwbsb vjltkbc eiefkj ufy [bk
dfpt mbhfkeh fnjvsfy lfrfdibht,ekb xfvyfwdkt,kt,bc ea hj-
cj,bc ufsdfkbcobyt,bs\ fvbnjv cnthtjmbvbeh yjvty rkf nehfib 
D,L_ cbcntvf cek eahj [ibhfl bwdkt,f R,S_ cbcntvbs\

vbvltdhj,bc otcbs gbhdtk hbuib cfpqdhfdty mbhfkeh 
wtynh sfy lfrfdibht,ekb xfvyfwdkt,kt,bc eahjcj,fc itvltub 
rhbnt hbevbs|

1\ jhb xfvyfwdkt,kblfy bcff eahjcb= hjvtkbw itbwfdc mb hf
keh wtynhsfy eiefkjl lfrfdibht,ek tktvtynbc fnjvc ea hj 
vfqfkb fnjvehb yjvhbs\ vfufkbsfl=

J > B r>Cl>SH>F>OH>NH2>CH3>H
2\ se eiefkjl mbhfkeh wtynhsfy ,vekb jhb fy vtnb fnjvb 

ths yfbhbf= vfiby xfvyfwdkt,kbc eahjcj,f ufybcfpqdht,f erdt 
vfssfy lfrfdibht,ek (t\o\ vtjht fy itvlujvb ihbc) fnjvsf fnj
ve hb yjvhbs\ vfufkbsfl=

CH 2SH>CH2OH>CH2NH2>CH2CH3→ CH2CH2SH→
→ CH2CH2OH→CH2CH2NH2→CH2CH2CH3→CH2CH3

3\ se vtjht (fy itvlujvb) ihbc fnjvt,bw thsyfbhbf= vfuhfv 
fcts fnjvsf hbw[db ufycfpqdhekbf= vfiby bc /ueabf eahjcb= 
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C O O H > C N > C O H > C H 2OH
vfc itvltu= hfw lflubylt,f xfvyfwdkt,tksf eahjcj,f= vj

kt rekfc e'eht,ty 'dtkfpt evwhjcb xfvyfwdkt,kbc cfgbhbc gb
hj v[hblfy\ se fv itvs[dtdfib lfhxtybkb cfvb xfvyfwdkt,tkb 
lfvr dbh dt,kbcfrty vj,heyt,ek ntnhftlhbc ae.tpt eahjcj,bc 
itv wbht,bc vb[tldbs ufykfult,f cffsbc bchbc vj.hfj,bc vbvfh
se kt,bs= vfiby yfthsbc mbhfkehb wtynhbc rjyabuehfwbfc 
fq ybi yfdty R_fcjsb= [jkj se bcbyb ufykfult,bfy cffsbc bchbc 
cf obyffqvltuj vbvfhsekt,bs _ S_fcjsb\

vj'dfybkb rhbnthbevt,bc vb[tldbs h.tv;fdfib mbhfkeh 
wtynhsfy lfrfdibht,ek xfvyfwdkt,tksf eahjcj,f fctsb sfy
vbv ltdhj,bs vwbhlt,f|

O H > C O O H > C H 3>H
'dtkfpt evwhjcb xfvyfwdkt,tkb o'fk,flbc fnjvbf lf se 

vb cb cfgbhbcgbhj v[hblfy itd[tlfds Dh.tv;fdbc vjktrekfc 
cbdh wbs vjltkc= vbcb mbhfkehb yf[ibh,flbc fnjvb bmyt,f Rrjy 
abuehfwbbc= [jkj Lh.tv;fdbc itvs[dtdfib rb _ Srjyab ue
hfwbbc\

abithbc ajhvekbc ufhlfmvyf [lt,f yf[ibh,flbc mbhfkeh 
fnjvsfy fhct,ekb xfvyfwdkt,kt,bc uflfflubkt,bs\ fvfcsfy= uf
lf flubkt,fsf hfjltyj,f keob eylf b'jc\ vfufkbsfl= Dukbwt
hb ybc fklt]blib fofhvjt,ty gbhdtk uflfflubkt,fc o'fk,flbc 
fnj vbc lf gbhdtkflb cgbhnekb /ueabc flubkt,bc itwdkbs 
bct= hjv o'fk,flbc fnjvb vj[dltc mdtdbs\ vtjht uflfflubkt,bc 

C

COOH    

H

OH 
CH3 

COOH    

H

OH 
H3C

C

COOH    

H

HO CH3

C

L-(+)h.tv;fdf (Sbpjvthb) D-(-)h.tv;fdf (Rbpjvthb)

C

COOH    

H
HO 

CH3 
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lhjc rb flubkt,c ewdkbfy gbhdtkfl cgbhnek lf ]blhjmcbkbc 
/ue at,c\ itvltu cfpqdhfdty xfvyfwdkt,tksf eahjcj,fc itvwb
ht ,bc vbvfhsekt,bs\ fv itvs[dtdfib bub vj[lt,f cffsbc bchbc 
vj. hfj,bc vbvfhsekt,bs|

,bjkjubehfl vybidytkjdfy yfthssf vjktrekt,bc evhfd kt
cj,f mbhfkj,bc hfvltybvt wtynhc itbwfdc\ vfssdbc cnthtj bpj
vtht,bc hbw[dbc ufvjsdkf [lt,f ajhvekbs _ 2n= cflfw  n fh bc 
vjktrekfib mbhfkehb wtynht,bc hfjltyj,f\

geometriuli izomeria

mbhfkj,bc jhb wtynhbc itvwdtkb yfthst,bcfsdbc (se fv 
wtyn ht,sfy lfrfdibht,ekbf c[dflfc[df xfvyfwdkt,kt,b) eylf fh 
ct ,j,ltc jhb o'dbkb tyfynbjvthb lf jhb hfwtvfnb  (sbsjte kb 
o'dbkbcfsdbc sbsj)|

I lf II=  fuhtsdt III lf IV ajhvekt,bs ufvjcf[ek tyfynbj

CHO

HO-

H

 OH

CHO

HO

H

 CH2OH

gbhdtkb               vtjht      Rukbwthbybc

 uflfflubkt,f        uflfflubkt,f                   fklt]blb

CHO

H  OH

C

C

1

3

6

2

5

4

C

C

1

2

5

3

6

4

C

C

1

3

5

2

6

4

C

C

1

2

6

3

5

4

I II III IV
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vt ht,b uffxybf thsyfbhb abpbrehmbvbehb sdbct,t,b= vfuhfv cb
yfs kbc gjkfhbpfwbbc cb,hn'bc ,heydbc ufyc[dfdt,ekb ybifyb\ I 
cnthtjbpjvthb fh ofhvjflutyc III fy IV cnthtjbpjvthbc cfh rek 
ufvjcf[ekt,fc= fvbnjv I lf III= fuhtsdt I lf IV cnthtjbpj vtht,b 
lbfcnthtjvtht,bf\ vfs slbfcnthtjvtht,c eojlt,ty\

slbfcnthtjvtht,bc ufhlf fhct,j,c plbfcnthtjvtht,bw 
(cnt htjbpjvtht,b= hjvkt,bw itbwfdty p,vfc)\ lbfcnthtjvt ht
,bc tc nbgb lfvf[fcbfst,tkbf fkrtyt,bcf lf vfsb yfofh vt ,b cfs dbc 
(vfs [ibhfl wbcnhfyc bpjvthbfcfw eojlt,ty)\

plbfcnthtjvtht,c uffxybf fnjvsf ijhbc ,vt,bc thsyfbhb 
sfy vbvltdhj,f= vfuhfv xfvyfwdkt,tksf ufyc[dfdt,ekb cbdhwbsb 
ufy kfut,f= hbc ufvjw bcbyb cnthtjbpjvtht,bf= vtjht v[hbd= vfs 
vj ktrekt,c uffxybf cbvtnhbbc cb,hn't (fmbhfkehbf) lf fvbnjv 
plbfcnthtjvtht,bcfsdbc ufvjhbw[ekbf tyfynbjvtht,bc fh ct
,j,f\ hjwf jhvfub ,vt,bs thsvfytssfy lfrfdibht,ek yf[ibh ,fl
fnj vt,sfy c[dflfc[df fnjvb lf fnjvsf /ueabf xfyfwdkt ,e kb= 
b'tyt,ty fqybidyfc E, Z _ cbcntvfc\

plbfcnthtjvtht,b= hjvkt,ibw eahjcb xfvyfwdkt,kt,b 
(erfd ibhlt,f jhvfub ,vbc yf[ibh,flfnjvc) jhvfub ,vbc cb,hn'bc 
ths v[fhtc vlt,fhtj,c= fqbybiyt,f Z _ cbv,jkjsb (uthvfyekfl 
_zu sammen  _thsfl)= c[dflfc[df v[fhtc vlt,fhtj,bc itvs[dtdfib 
rb E _ cbv,jkjsb  (uthvfyekfl _entgegen  _cfobyffqvltuj)\

gbhdtkb yf[ibh,flfnjvsfy eahjcb xfvyfwdkt,tkbf Br 
(,hjvb)= [jkj vtjhtcsfy _ Cl (mkjhb)\ cojhtl vfsb ehsbths

C C
Br Cl

CH3O H

1 2
C C

Br H

CH3O Cl

1 2

Z _ E _

jgnbrehb fynbgjlbc L(+) _flhtyfkbybc OH /ueab cbdh wtib 
ufyc[dfdt,ekflff jhbtynbht,ekb= hfw bodtdc afhvf rjkj ubehb 
fmnbdj,bc itvwbht,fc\

fyfkjubeh vjdktyt,c fmdc flubkb flhtyfkbybc vcufdcb 
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vlt,fhtj,f ufycfpqdhfdc bpjvthbc cf[tc\

kavSiri organul naerTTa molekulebis aRna-
gobasa da maT biologiur aqtivobas Soris

wjw[fk jhufybpvib vbvlbyfht htfmwbfsf ,bjrfnf kb pf nj ht
,b _ athvtynt,b= hjvkt,bw wbkjdfyb ,eyt,bcff= itlut,f v[j kjl 
L-afvbyv;fdt,bcfufy\

vbe[tlfdfl bvbcf= hjv jhufybpvb cfrdt,fl b'tyt,c fvf se bv 
yf thsbc hfwtvek yfhtdc= vtnf,jkbpvib [ibhfl v[jkjl thsb 
ty fy nbjvthb thsdt,f\ athvtynekb rfnfkbpb= hjvkbsfw [jh
wb tklt,f fqybiyekb ghjwtcb= bo't,f ce,cnhfnbc flcjh,wbbs 
wb kjdfyb vjktrekbc _ athvtynbc ptlfgbhpt\ fv erfyfcrytkbc 
cnt htjcgt wbabrehj,f itb.kt,f fb[cyfc vfcib t\o\  htwtgnj he
kb wtynht,bc fhct,j,bs= hjvtksf cfiefkt,bs bcbyb bth st ,ty 
v[jkjl ufhrdtekb /ueat,bc itvwdtk yfthst,c\ ce,cn hf nbc 
vbthst,f athvtynbc fqybiyek wtynht,sfy [lt,f rjdf kty nehb 
fy o'fk,flehb ,vt,bc ofhvjmvybc= bjyehb fy gj kf he kb /ueat,bc 
ehsbthsmvtlt,bcf lf athvtynbc ptlfgbhpt fh ct,ek xfqhvfdt
,ek flubkt,ib ce,cn hfnbc ufhrdtekb ahfu vty nbc vjsfdct,bc 
[fh/pt\

athvtync= hjvtkcfw uffxybf htwtgnjht,b hfvltybvt /ue abc 
vbcfthst,kfl= fldbkfl ite.kbf tyfynbvtht,bc thsvfyt sbcufy 
ufhxtdf\

cfvrehyfkj ghtgfhfnt,bc vjmvtlt,f dkbylt,f e/htlbc ht
wtg njht,sfy fv ghtgfhfnt,bc itvflutytk rjvgjytynsf eh sb
ths mvtlt,fib= fvfcsfy= yfthsc eylf ]mjyltc bctsb rjyabuehf wbf= 
hfw itb.kt,f chekfl lferfdibhltc htwtgnjhc\ rjyabue hfwb
bc itwdkf vbcb fynbgjlbs= hjujhw otcb= bodtdc afhvf rj kj
ubehb fmnbdj,bc vrdtsh lfmdtbst,fc\ vfufkbsfl= afhvfrj kj
ubehb fmnbdj,bs ufvjbhxtdf v[jkjl D() _flhtyfkbyb\ vb cb 
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fq yf uj,bc vmjyt c[df cfvrehyfkj yfthst,bc itvs[dtdfib\ vf uf
kbsfl= bpflhbybc vfh/dybdv,heyfdb cnthtjbpjvthbc ,hjymj
uf vfafhsjt,tkb vjmvtlt,f hdffc/th fqtvfnt,f vbcb jgnbrehb 
fynbgjlbc fmnbdj,fc\

v[tldtkj,bcfsdbc .fkpt lblb vybidytkj,f fmdc htnbyjkc 
(dbnfvbyb A)= hjvtkbw jhufybpvib b;fyut,f ̂ ^nhfyc htnbyfkfl\ 
tc erfyfcrytkb athvtynbc (htnbyfkbpjvthfpf) cfiefkt,bs 
ufh lfbmvyt,f ^^wbc htnbyfkfl= hjvtkbw erfdibhlt,f sdfkbc 
,f lehbc x[bht,bc wbkfc _ jgcbyc lf ofhvjmvybc hsek bvbyjyf
thsc= cbyfskbcflvb vuh.yj,bfht gbuvtynb hjlbgcbyc\ fv erf yfcr
ytkbc htnbyfkehb rjvgjytynb cbyfskbc mdfynbc isfysm vfcsfy 
ajnjbpjvthbplt,f ^^nhfyc htnbyfkfl= hjvtkbw dtqfh erfd
ibhlt,f jcgbyc lf hjvtkbw epheydtk'jac sdfkbc ,flehbc 
x[b ht,bc fupyt,fc\

[ibh itvs[dtdfib vjktrekbc itvflutykj,fib evybidytkj 
wdkbkt,fvfw rb itb.kt,f ufvjbodbjc yfthsib ,bjkjubehb 

CH3 CH3

CH3

C

H

C

H

C

CH3

C

H

C

H

C

H

C

CH3

C

H

CH2OH

fmnb dj,bc itvwbht,f\ vfufkbsfl= vjhabyb .kbthb yfhrjnbrekb 
sdb ct ,t,bs [fcbfslt,f= vbcb vtsbktsthb _ rjltbyb itlfht,bs 
cecnb yfhrjnbrbf\

fvhbufl= yfthsbc ,bjkjubehb fmnbdj,bc ufvjcfdktyfl .fkpt 
lblb vybidytkj,f fmdc vbc cbdhwbs cnhemnehfc\

htnbyjkb
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evybidytkj wdkbkt,fvfw rb itb.kt,f ufvjbodbjc fmnbdj,bc 
lfmdtbst,f fy chekb vjcgj,f\

atomTa urTierTgavlena organul naerTTa 

molekulebSi

SeuRlebuli sistemebi

yfthst,c= hjvkt,ibw thsvfub lf jhvfub ,vt,b ufykfut,ekbf 
vj yfwdktj,bs= iteqkt,ekb tojlt,f\ vfs 'jaty qbf lf xfrtnbkb 
/fz dt,bc itvwdtk cbcntvt,fl\ qbf/fzdbfy evfhnbdtc iteq kt ,ek 
yfthsc ofhvjflutyc ,enflbty1=3(lbdbybkb)

CH2 == CH — CH ==  CH2 
fv yfthsibyf[ibh,flbc 'dtkf fnjvb sp2]b,hblbpt,ek vluj

vf htj,fibf\
iteqkt,f tythutnbrekfl [tkcf'htkbf= hflufy fv ghjwt cbc 

itltufl [lt,f ptktmnhjyekb cbvrdhbdbc ltkjrfkbpfwbf lf 
tythubbc ufvj'jaf\ fmtlfy ufvjvlbyfht= iteqkt,ek cbc nt vt,c 
'jdtksdbc tythubbc eahj vwbht vfhfub fmdc= dblht cbcntvfc 
bpj kbht,ekb /thflb ,vt,bs\ iteqkt,ekb cbcntvbc itvwdtkb 
yf thst,b sthvjlbyfvbrehfl eahj vluhflbf\

iteqkt,f fhbc prfdibht,bfy cbcntvfib tktmnhjyekb 
cbvrd hbdbc ufyfobkt,f= hfw vjktrekbc cnf,bkbpbht,fc bodtdc\

jhvfub ,vt,bc itvwdtkb iteqkt,ekcbcntvbfyb wbrkehb 
yf th st,blfy fqcfybiyfdbf fhjvfnekb yf[ibho'fk,flt,b lf vfsb 
yfofhvt,b\ hjujhw wyj,bkbf= ,typjkib yf[ibh,flbc tmdcb fnj
vb sp2]b,hblek vlujvfhtj,fibf\ ofhvjmvybkb s,vt,b (C_C lf 
C_H ) ths cb,hn'tib vlt,fhtj,c\ ,typjkib 'dtkf ,vbc cbuh .t 
thsyfbhbf (0=140)\ vfc uffxybf tythubbc .fkpt vwbht vfhfub lf 
fdktyc vfqfk sthvjlbyfrbreh vluhflj,fc\
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cbvrd hbdt uflfotekbf= eahj tktmnhjefh'jabsb fnjvbcfrty _ 
,vf gjkfhekbf\ fvfcsfy= gjkfhbpfwbf dhwtklt,f yf[ibh ,f le kb 
/fz dbc ufcodhbd= hfw sfdbc v[hbd bodtdc yf[ibh,flbc fn j vt,pt 
yfobkj,hbdb ve[nt,bc (s) ufxtyfc\

fvhbufl= X xfvyfwdkt,tkb bodtdc fhf vfhnj @sfdbcb# s,vbc 
(yf[ibh,flbc fnjvsfy) gjkfhbpfwbfc= fhfvtl ufdktyfc f[ ltyc _ 
fv;qfdyt,c tatmnc vtpj,tk s,vt,ptw\ tktmnhjyekb ufd ktybc 
fv nbgc bylemwbehb tojlt,f lf fqbybiyt,f J_ cbv,j kj sb\

bylemwbehb tatmnb fhbc xfvyfwdkt,kbc tktmnhjyekb ufd
ktybc uflfwtvf s,vt,bc ufcodhbd\

fhct,j,c rbltd vtpjvthekb tatmnb= vfc [ibhfl iteqkt,bc 
ta tmncfw eojlt,ty= hflufyfw xfvyfwdkt,kbc ufdktybc uflfwtvf 
[jh wbtklt,f p,vt,bc cbcntvbs= sdbsjy xfvyfwdkt,tkb rb it

N. .

N
. .

N
. .

N. .

H

1
2

3 4

6
5 7

8

9

eq kt,ekb cbcntvbc vjyfobktf\
vtpjvthekb tatmnb fhbc xfvyfwdkt,kbc tktmnhjyekb 

ufd ktybc uflfwtvf p-,vt,bfyb cbcntvbc ufcodhbd\
bylemwbehb tatmnbcfufy ufyc[dfdt,bs vtpjvthekb tatmnbc 

uflfwtvf iteqkt,ekb ,vt,bc cbcntvfib [lt,f ufwbkt,bs lbl 
vfy.bkpt\
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eylf fqbybiyjc= hjv fhjvfnekj,bc wyt,f .fkpt vybidytkj
df ybf ,bjjhufyekb mbvbbcfsdbc= hflufyfw wjw[fkb vfnthbbc 
.b hbsflb aeymwbt,b [jhwbtklt,f yfthst,bs= hjvkt,bw vskbf
yfl fy yfobkj,hbd ofhvjflutyc fhjvfnek cbcntvt,c\ fv v[hbd 
.f kbfy cfbynthtcjf ]tnthjwbrkehb yfthst,b\

[es lf tmdcotdhbfyb e/thb ]tnthjwbrkt,b= hjvkt,bw ]
t nt hjfnjvbc cf[bs itbwfdc ;fyu,flc= fpjnc lf ujubhlc= frvf
'j abkt,c fhjvfnekj,bc rhbnthbevc\

,bjkjubehfl vybidytkjdfyb yfthst,bc (yerktjnblt,b= rjath
vtynt,b= fkrfkjblt,b) itvflutykj,fib itlbc gehbybc rjyltycb
ht,ekb ]tnthjwbrkehb cbcntvf\

atomTa urTierTgavlena

jhufyekb vjktrekt,bc fvf se bv ufhlfmvyfib vjyfobktj,bc 
eyfhb egbhdtktc 'jdkbcf lfvjrblt,ekbf vfsib tktmnhjyekb 
cbvrdhbdbc ufyfobkt,fpt\

hjujhw wyj,bkbf= rjdfktynehb ,vf fhfgjkfhekbf= t\b\ 
vbcb tktmnhjyekb cbvrdhbdt sfyf,hflff ufyfobkt,ekb v[j
kjl bv itvs[dtdfib= hjltcfw thsvfytsc erfdibhlt,f thsb lf 

bub dt tktvtynbc fnjvt,b fy thsyfbhb tktmnhjefh'jabsj,bc 
vmj yt c[dflfc[df tktvtynbc fnjvt,b\ ufyc[dfdt,ekb tktmnhj
efh 'j absj,bc vmjyt fnjvsf lfrfdibht,fc rb rjdfktynehb ,vbc 

== CH — C == O
|

H

→ CΧσ−
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ehsbthsufdktybs (v;fdeh wtynhib fnjvbc tktmnhjefh 'j
absj,bsf lf gjkfhbpt,flj,bs)+ 2) ufv[cytkbc ufdktybs (cjk 
dfnfwbbc tatmnb)\

,htycntlbc bv v;fdt,bcfsdbc= hjvkt,bw itbwfdc thsyfbhb 
fkb afneh fy fhjvfnek hflbrfkt,c= fybjybc cnf,bkehj,f= t\b\ 
v;f dehj,f= lfvjrblt,ekbf v;fdeh wtynhib v'jab fnjvbc tk
tmn hj efh 'jabsj,fpt lf gjkfhbpt,flj,fpt\

gthbjlt,ib fnjvbc tktmnhjefh'jabsj,f bphlt,f hbuj,
hbdb yjvhbc vfnt,fcsfy thsfl= t\b\ bphlt,f efh'jabsb ve[nbc 
it rfdt,bc eyfhb\ fvfcsfy lfrfdibht,bs= OH_  v;fdt,b  eahj .kb
thbf (;fyu,flbc tktmnhjefh'jabsj,f 3=5)= dblht itcf,fvbcb 
NH_ v;f dt,b (fpjnbc tktmnhjefh'jabsj,ff 3=0)\

gthbjlekb cbcntvbc /ueat,ib hbuj,hbdb yjvhbc vfnt ,fc sfy 
thsfl vwbhlt,f tktmnhjefh'jabsj,f= vfuhfv bphlt,f fn jv sf 
gjkfhbpt,flj,f (fnjvbc gjkfhbpt,flj,f fhbc tktmn he kb dtkbc 
ufdktybs fnjvbc ufhtsf tktmnhjyekb qhe,kbc uf lfyfwdkt,f= 
uflfyfobkt,f\ hfw eahj vtnb tktmnhjyt,bf fn jv ib lf hfw eahj 
ijhcff bcbyb fnjv,bsdbcfufy= vbs vtnbf gjkf hb pt ,flj,f)\

,htycntlbc ae.tt,b rjdfktynehb ,vbs ghjnjybc lfcfrfd
ib ht,kfl eylf itbwfdltc fy p,vbc tktmnhjyt,c fy sfdbceafk 
tktmnhjyek o'dbkc\

fvbc vb[tldbs fhxtdty p_ lf n_= fye jyeh ae.tt,c\
p_ae.tt,ib (fkrtyt,b= fkrflbtyt,b= fhtyt,b) ae.bfyj,bc 

wtyn hb= t\b\ ghjnjybc vbthst,bc flubkb= p,vbc tktmnhjyt,bf\ 
tc ae .tt,b .fkpt cecnb ae.tt,bf= hflufyfw ghjnjybht,flb 
tkmn hj yekb o'dbkb fhff sfdbceafkb\ ghjnjybc sfdbceafkb 
sjh ,b nf kbcf lf /thflb ,vbc fy iteqkt,ekb cbcntvbc pvjkt
re kehb jh,bnfkbc uflfafhdbc itltufl ofhvjbmvyt,f fhfvluh
flb prjvgktmcb\

jyehb ae.t,bc rkfcbabrfwbf ofhvjt,c bv ]tnthjfnjvbc 
(ae.bfyj,bc wtynhb) ,eyt,bc vb[tldbs= hjvkbc ufeyfobkt,tk 
tk tmnhjyek o'dbksfyfw [lt,f ]tnthjfnjvbc vbthst,f|
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organul naerTTa fuZe-mJavuri Tvisebebi

1923 otkc ,htycntlvf lf kjehbv thsvfytsbcfufy lfvjerb
lt, kfl ofvjf'tytc v;fdt,bcf lf ae.tt,bc ghjnjkbnehb stj
hbf= hjvkbc sfyf[vfl v;fdt,b ghjnjybc ufwtvbc eyfhbc vmjyt 
ytbnhfkehb vjktrekt,b fy bjyt,bf (ghj njy sf ljyjht,b)= [jkj 
ae.tt,b rb _ ghjnjybc vbthst,bc eyf hbc vmjyt ytbnhfkehb 
vjktrekt,b fy bjyt,b (ghjnjysf fmwtg nj ht,b)\

v;fdehj,f fy ae.bfyj,f yfthssf fhf f,cjkenehb= fhfvtl 
afh lj,bsb sdbct,ff\ ae.t sdbct,f v;qfdylt,f v;fdbc sfyfj,bcfc= 
[j kj v;fdf sdbct,f _ v[jkjl ae.bc sfyfj,bcfc\ ae.tcf lf v;fdfc 
ij hbc vbvlbyfht htfmwbf pjuflb cf[bs itb.kt,f fct ufvjbcf[jc|

A — H   +   :B      ↔     A
_
       +        B+ — H

                       v;fdf           ae.t       iteqkt,ekb       iteqkt,ek

                                                                ae.t                     v;fdf

ytbnhfkehb v;fdt,bc lbcjwbfwbbc itltufl ofhvjbmvyt,f 
fyb  jyb= hjvtkbw ofhvjflutyc ae.tc lf bojlt,f iteqkt,ek ae  .
tl\ hfw eahj .kbthbf (cecnbf) v;fdf= vbs eahj cecnbf (.kb thbf) 
ae.t\ hfjltyj,hbdfl v;fdehj,f afclt,f v;fdblfy ae .tpt ghjn
jybc uflfnfybc ghjnjkbnehb htfmwbbc ojyfcojhj,bc velvbdbs 
(Ka)\ hfw eahj lblbf bub= vbs eahj .kbthbf v;fdf\

ghjnjysfy lfrfdibht,ekb tktvtynbc ,eyt,bc vb[tldbs= t\b\ 
v;fdehb wtynhbc fqyfuj,bc vb[tldbs= ,htycntlbc v;fdt,b b'j af 
js[ .bhbsfl /ueafl| OH_ v;fdt,b (rfh,jyv;fdt,b= at yj kt,b= 
cgbhnt,b)= SH_  v;fdt,b (sbjkt,b)= NH_  v;fdt,b (fvb yt,b= fvblt,b= 
bvblt,b) lf CH_  v;fdt,b (yf[ibho'kt,b lf vf sb yfofhvt,b)\ rfh
,jyv;fdt,bc ufhlf= jhufyek yfthssf evhfd kt cj,fc uffxybf cecnb 
v;fdehb sdbct,t,b\ vfsb fqvjxtyf bylbrf njhbs fh itb.kt,f\

v;fdfsf cb.kbthtpt vc/tkj,ty itcf,fvbcb iteqkt,ekb ae .
bc (fybjybc) cnf,bkehj,bc vb[tldbs\ tc erfyfcrytkb rb ufybcf
pqd ht,f efh'jabsb ve[nbc ltkjrfkbpfwbbc [fhbc[bs| 1) fn jv sf 
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f) fvjybehb (ae.bfyj,bc wtynhb              =         =     ) _ gbhdtk

flb (RNH2)= vtjhflb (R2 N H) lf vtcfvflb (R3 N) fkb af nehb lf 

fhjvfnekb fvbyt,b= fpjvtsbyt,b (RCH      NR)= ybn hb kt,b (RC      

N)= ]tnthjwbrkehb fpjnitvwdtkb yfthst,b\

,) jmcjybehb (ae.bfyj,bc wtynhb    — O —,        O) _ cgbhnt,b 

(ROH)= vfhnbdb tstht,b (ROR)=

     N  —
....

..
..

.. ..
..          ..

——— 
..

——

..

..
..
.. ——

—..
— —— —N

.. ———N
..

v;fdfsf aeymwbehb yfofhvt,b

..
fklt]blt,b R—C ———

..
O..
H

C
—

—
——

..
O..

R

R
rtnjyt,b

R—C ———
O..
X

= cflfw

u) cekajybehb (ae.bfyj,bc wtynhb — S  —  ) sbjcgbhnt,b 

(RSH) lf sbjtstht,b (RSR)\
kebcbc ae.t _ fnjvb= vjktrekf fy bjybf= hjvtkcfw rjdf

kty nehb ,vbc ofhvjcfmvytkfl uffxybf cfdfktynj tktmnhj yt
,bc thsb o'dbkb vfbyw (RNH2, ROH, ROR, RSH, RSR, p ,vt,bc 
itvwdtkb yfthst,b)\

fvhbufl= kebcbc v;fdt,b tktmnhjyekb o'dbkbc fmwtg nj
ht,bf= [jkj kebcbc ae.tt,b _ tktmnhjyekb o'dbkbc ljyj
ht,b\ v;fdfsf lf ae.tsf fqybiyekb stjhbf itlfht,bs pjuflbf 
lf vjbwfdc ,htycntlbc stjhbfcfw= vfufkbsf= hjujhw kebcbc= 
bct ,htycntlbc ae.tt,b tktmnhjyekb o'dbkbc ljyjht,bf= 
jqjyl= jqjyl ,htycntlbc vb[tldbs= tc o'dbkb [vfhlt,f ghj
njy sf vbthst,fc lf= fmtlfy ufvjvlbyfht= kebcbc ae.tsf rth.j 
itvs[ dtdfcsfy udfmdc cfmvt\ hfw itt[t,f v;fdt,c= ,htycntlbc vb
[tl dbs= bcbyb ghjnjysf ljyjht,c ofhvjflutyty= vfiby= hjltcfw 
keb cbc v;fdfsf wyt,f eahj afhsjf (yt,bcvbthb yfthsb dfrfy ne hb 
jh,bnfkbs)\

;

..

..
..
.. ....

..

..
..
..

..

..
..
..

..

..
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poli- da heterofunqciuri naerTebi

mravalatomiani spirtebi da fenolebi

cgbhnt,b= hjvtksf vjktrekt,b itbwfdc hfvltybvt ]blhj
mcb kbc /ueac= vhfdfkfnjvbfybf\ vhfdfkfnjvbfyb cgbhnt,b ea hj 
vfqfkb v;fdbfyj,bs ufvjbhxtdbfy= dblht thsfnjvbfyb cgbh nt,b= 
hfw ufvjodtekbf ]blhjmcbkbc /ueabc Jtatmnbs\ fvbc lf vf
lfcneht,tkbf gjkbjkt,bc htfmwbf pjubths v.bvt kbsjy sf ]
blhjmcblt,sfy\ fv lhjc nent fhtib [lt,f lfvf[fcbfst,tkb it
athbkj,bc vmjyt ibufrjvgktmcehb yfthsbc ofhvjmvyf\ cgb kty.
bc (II) ]blhjmcblsfy htfubht,bcfc fv erfyfcrytkc byntycb e hb 
keh/b itathbkj,f uffxybf (tc htfmwbf vhfdfkfnjvbfyb cgbh nt,bc 
fqvjvxtybf)|

ukbrjkt,bc evfhnbdtcb ofhvjvflutytkb tsbktyukbrjkb 
,kfynb= nr,bkb utvjc vmjyt eathj cbs[tf\ thsfnjvbfyb cgbh
nt ,bc vcufdcfl= bub vjmvtlt,c nent kbsjyt,sfy= vbythfkeh 
lf jhufyek v;fdt,sfy lf ]fkjutyo'fk,flt,sfy= hbc itltuflfw 
[lt ,f itcf,fvbcfl= ukbrjkfnt,bc= vfhnbdb lf hsekb tstht,bcf 
lf ]fkjutyfkrfyt,bc ofhvjmvyf\ fvfcsfy= fqybiyekb htfmwbt,b 
vbv lbyfhtj,c hjujhw thsb= bct jhbdt ]blhjmcbkbc /ueabc 
vj yf obktj,bs= hbc ufvjw itcf.kt,tkbf itcf,fvbcb chekb fy 
fhfche kb ghjlemnbc vbqt,f\

tsbktyukbrjkbc lt]blhfnfwbbcfc= gbhj,t,bc vb[tldbs= 
ofh vjbmvyt,f c[dflfc[df ghjlemnb= hjvtksf ijhbc fhff tsb
kt ybc jmcblb _ ibufvjktrekehb lt]blhfnfwbbc cfdfhfelj 
ghj lemnb\ fv itvs[dtdfib itb.kt,f ofhvjbmvyfc dbybkbc cgbh nb= 
hjvtkbw fhfvluhflbf lf ufhlfbmvyt,f fwtnbkfklt]blfl|

CH2OH

CH2OH
+ Cu(OH)2

—

CH2—O

CH2—O

—
Cu + 2H2O 2 —
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cbc[k.fhqdt,bc ufcfafhsjt,tk cfiefkt,fl vodf dt cntyjrfhl
bekb itntdbc lhjc\ ajcajhv;fdfc vjmvt lt ,b cfc ukb wthbyb of
hvjmvybc a lf b ukbwthjajcafnt,bc yf htdc= [jkj evfqktc 
rfh,jyv;fdt,sfy ehsbthsmvtlt,bcfc rb _ w[bvt,c\

rfkbevbc ,bcekafnsfy uf[eht,bcfc ukbwthbyb ofhvjmvybc 
vrdts hb= fhfcfcbfvjdyj ceybc vmjyt e/th fklt]blc _ frhj ktbyc= hj
vtkbw fqbpbfyt,c sdfkbcf lf cfceysmb upt,bc kjh oj dfy ufh ct,c|

ukbwthbyb lblb hfjltyj,bs ufvjb'tyt,f mbvbeh lf rdt,bc 

vhtodtkj,fib= rjcvtnbrehb lf cfvrehyfkj ghtgfhfnt,bcf lf 
fcf ats mt,tkb ybdsbtht,t,bc vbcfqt,fl\

gjkbjkt,bc vybidytkjdfyb ofhvjvflutykt,b _ fklbnt,b 
vj yjcfmfhblt,bc fqlutybc ghjlemnt,bf\ fqybiyekb yfthst ,b lfy 
ufycfresht,ek 'ehflqt,fc bvcf[eht,c gtynbnt,b lf ]tmcb nt,b 
_ [es lf tmdcfnjvbfyb cgbhnt,b\ hb,bnb (hb,jpbc fqlut ybc 
ghjlemnb) [esfnjvbfyb cgbhnbf= hjvtkbw itlbc dbnfvbybc it
vfl uty kj,fib\

mcbkbnc .fkpt nr,bkb utvj fmdc lf ufvjb'tyt,f rdt,bc vhto

CH2OH

CH2OH CH2OH

COH
CH2OH

COH

COH

COOH

COH

COOH

COOH
ukbrjkbc 

fklt]blb

ukbrjkv;fdf

ukbjmcfkb

ukbjmcbkv;fdf

v;feyv;fdf

CH2

OH

CH2

OH

+
CH2

HO

CH2

HO

- 2H2O

H2C

O

H2C

O

CH2

CH2

CH2OH—CH2OH  ———  [CH2    CHOH]           CH3—C
ZnCl2     —— ———

O

H
>
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v;fdbc sfyfj,bcfc tsbktyukbrjkbc uf[eht,bs [jhwb tk lt,f 
vjktrekfsfijhbcb lt]blhfnfwbf lf vbbqt,f wbrkehb tst hb _ 
lbjmcfyb= hjvtkbw cfertstcj ufv[cytkbf|

tsbktyukbrjkbc lf;fyudf fpjnv;fdfsb fy mhjvbc (VI) jmcb
lbs cfat[eht,hbdfl vbvlbyfhtj,c\ ;fyudbc cf,jkjj ghjlemnbf 
evfh nbdtcb jhae.bfyb rfh,jyv;fdf _ v;feyv;fdf|

tsbktyukbrjkc uffxybf .fkpt lf,fkb uf'bydbc ntv gt hf

ne hf lf ufvjb'tyt,f fynbahbpbc lfcfvpflt,kfl\ cfrvfj ]bu
hjc rj gb ekj,bc ufvj= vfc b'tyt,ty fuhtsdt ,tzldbsb cfqt,fdt,bc 
ofh vj t,fib\

nhbjkt,bc evfhnbdtcb ofhvjvflutytkb ukbwthbyb (ghj
gfy nhbjkb1=2=3) ,kfynb= nr,bkb utvjc vmjyt eathj cbs[tf\ bub 
.fk pt ]buhjcrjgekbf= uffxybf tsbktyukbrjkbc vcufdcb sdb   ct
,t,b\ rjywtynhbht,ekb ujubhlv;fdbc sfyfj,bcfc ukbwt hb ybcf lf 
fpjnv;fdbc yfhtdbc uf[eht,bs vbbqt,f ukbwthbybc nhb ybnhfnb 
_ ybnhjukbwthbyb= hjvkbc 1%bfyb [cyfhb tsf yjk ib ufvjb'tyt,f 

t0

_2H2O 

CH2OH

CHOH

—

CH2OH

—

CH2

C

—

CHOH

—
—

—
CH2

—— CH— C ———
O

H

CH2OH

H OH
OH
OH

H
H

CH2OH

CH2OH

H OH
H
OH

HO
H

CH2OH

CH2OH
H OH

H
OH

HO
H

CH2OH
OHH

Dhb,bnb Dmcbkbnb Dcjh,bnb
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.kb thb fqvlutykt,bf\ gbhjrfntmbybcf lf ]blhjmbyjybc lf;fyu dbs 
[lt,f itcf,fvbcfl jhsj lf gfhfmbyjyt,bc ofhvjmvyf\

cbcntvf mbyjyb_]blhjmbyjyb vybidytkjdfy hjkc fchekt,c 
jh ufybpvib\

rfybc sdfkt,bcf lf svbc gbuvtynb vtkfybyb byljk5=6mb
yj ybc gjkbvthbf\ fqybiyekb yfthsb jhufybpvib ofhvjbmvyt,f 
fvbyv;fdf atybkfkfybybc vtnf,jkbpvbc itltufl\

lbatyjkt,bcfsdbc lfvf[fcbfst,tkbf sdbct,bsb htfmwbf 
hrb ybc (III) mkjhblbc [cyfhsfy\ fv htfutynsfy gbhjrfntmbyb 
ofh vjmvybc vodfyt itathdfc= hjvtkbw cecn nent fhtib uflf lbc 
obstkib= htpjhwbyb _ vem bbcath itathdfc= hjvtkbw cecn ne nt 
fhtib mht,f= [jkj ]blhjmbyjyb hrbybc (III) mkjhblbc [cyf hbsfw 
rb .fkpt fldbkfl b'fyut,f lf bktmt,f mby]blhjybc (]blhj mbyjybc 
lf gmbyjybc rjvgktmcb) bbc athvjifdj  rhbc nfkt,b\

OH OH

OH

OH

HO H

H H H

OH

H

H

vbjbyjpbnb

gbhjrfntmbyb ud[dlt,f vhfdfk vwtyfhtib= ufycfresht,bs 
ufdh  wtkt,ekbf vbcb vjyjtsbktsthb _ udfbfrjkb= hjvtkcfw 
[vf hj,ty ptlf cfceysmb upt,bc rfnfhbc vrehyfkj,bc lhjc 
ufvj   't yt,ekb pjubthsb ghtgfhfnbc vbcfqt,fl\ gbhjrf nt mb yb lfy 
fcby stpt,ty fuhtsdt flhtyfkbyc\

htpjhwbyb eahj yfrkt,njmcbrehbf= dblht gbhjrfntmbyb lf 
]blhjmbyjyb\ fvbnjv vfc b'tyt,ty cfltpbyatmwbjl lf fynb ctg
nbrehb vbpyt,bcfsdbc (vfkfvjt,bc cf[bs rfybc lffdflt,bc lhjc)\
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dt kj,fib ifmhbc itvwdktkfl lbf,tnbs lffdflt,ekb fdflv'jat
,b cfsdbc\ fyfkjubehb ufvj'tyt,f fmdc cjh,bnc\

vybidytkjdfyb tmdcotdhbfyb wbrkehb gjkbjkbf byjpbnb\ bub 

itbwfdc mbhfkeh yf[ibh,flbc fnjvt,c lf itb.kt,f fhct,j,
ltc hfvltybvt cnthtjbpjvthbc cf[bs= hjvtksfufy ufycf res
ht,ek 'ehflqt,fc bvcf[eht,c vtpjbyjpbnb= fye vbjbyjpbnb\ bub 
ud[dlt,f flfvbfybcf lf w[jdtkbc reyst,cf lf vhfdfkb jhuf yjc 
itvflutykj ,fib\ vbjbyjpbnb afhsjlff ufdhwtkt,ekb vwt yf
htek cfv'fhjibw\ fvfcsfy= bub ud[dlt,f hjujhw sfdbceafkb= 
bct ]tmcfajcafnbc _ abnbyv;fdbc cf[bs\ fv erfyfcrytkbc rfkb
e vbc fy rfkwbevbcf lf vfuybevbc ithtekb vfhbkb _ abnbyb [tkc 
eo'j,c cbc[kofhvjmvyfc lf jhufybpvib ajcajhbc yfrkt,j,bs 
uf vjodtekb lffdflt,t,bc lhjc fev/j,tct,c ythdek cbcntvbc 
vjmvtlt,fc\

jhfnjvbfyb atyjkt,b o'fkib fldbkfl[cyflb rhbcnfkehb 
ybd sbtht,t,bf\ mbvbehb sdfkcfphbcbs bcbyb bvtjht,ty thsfnj
vbf yb atyjkt,bcfsdbc lfvf[fcbfst,tk vhfdfk htfmwbfc (ofhvj
mvyb fy atyjkfnt,c nent kbsjyt,sfy fy nentt,sfy htfubht ,b cfc+ 
cgbkty.bc a[dybkbc sfyfj,bcfc ehsbthsmvtlt,ty ]fkj uty
fkrfyt,sfy)\

lbatyjkt,bcfsdbc lfvf[fcbfst,tkbf cgtwbabrehb htfmwb
t ,bw\ vtjht ]blhjmcbkbc /ueabc it'dfyf vjktrekfib phlbc 
v;f dbfyj,fc\ jhfnjvbfyb atyjkt,b .fkpt fldbkfl b;fyut,f lf 

O

OOH

OH

[O]
-H2O

OH

OH

[O]
-H2O

O

O
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(vfs ijhbc ae.tt,sfy) htfubht,bcfc ofhvjmvybfy chek fy fhf
chek vfhbkt,c (v;feyv;fdf _ jmcfktnt,c= vfkjyv;fdf _ 
vfkj yf nt,c= ukenfhv;fdf _ ukenfhfnt,c lf f\i\)\ cgbhnt,sfy 
htfub ht ,bcfc rb _ chek fy fhfchek hsek tstht,c\ fvbfrsfy 
ehsb ths mvtlt,bcfc /th [lt,f fvjybevbc vfhbkbc vbqt,f= hjvt
kbw uf[eht,bcfc rfhufdc o'fkc lf itcf,fvbcfl fvblfl ufhlfmvyf\ 
fq cfybiyfdbf= hjv mfhdfv;fdbc fvbfrsfy htfubht,bcfc cf,jkjj 
ghj lemnbf fhf fvblb= fhfvtl wbrkehb bvblb _ cemwbybvblb|

v;feyv;fdf lf vfkjyv;fdf uf[eht,bcfc ltrfh,jmcbkbhlt,f 
it cf,fvbc vjyjrfh,jyv;fdf= vfiby= hjltcfw fv gbhj,t,ib mfhdf
v;f df lf ukenfhv;fdf rfhufdc o'fkc lf [es lf tmdcotdhbfy 
wbr keh fy]blhblt,c ofhvjmvybc|

v;feyv;fdfc pjubthsb vfhbkb welfl b[cyt,f o'fkib lf 
sbhr vtkcf lf ifhlbc ,einib ofhvjmvybc mdt,c\ t\o\ jmcfkf nehb 
mdt,bc itvflutykj,fib itlbc rfkwbevbc jmcfkfnb\

e/thb lbrfh,jyv;fdt,b itcf,fvbc yf/th rfh,jyv;fdt,sfy it
lf ht,bs eahj .kbthb v;fdehb sdbct,t,bs [fcbfslt,f= hfw bvb
sff ufvjodtekb= hjv rfh,jmcbkbc /ueat,bc ehsbthsufdktybc 
uf lfwtvf p,vt,bc ufcodhbs eahj .kbthfl [lt,f\

e/thb jhae.bfyb rfh,jyv;fdt,bc evfhnbdtcb ofhvjvfl ut
yt kbf ,estylbyv;fdf= hjvtkbw jhb plbfcnbvtht,bc _ vfktby
v;f dbc (Zbpjvthb) lf aevfhv;fdbc (Ebpjvthb) cf[bs fhct,j,c\ 
vf ktbyv;fdf eahj .kbthb v;fdff= dblht aevfhv;fdf\ jhbdt vfsuf yb 
rfh,jmcbkbc /ueabc [fh/pt ofhvjmvybc vfhbkt,c (vfkt byf
nt,cf lf aevfhfnt,c)= hsek tstht,c= fvblt,c lf rfh,jyv;fdfsf 
pj ubths c[df yfofhvt,c\ jhvfub ,vbc fhct,j,f rb ufyfgbhj,t,c 
vfs  ib vbthst,bcf lf lf;fyudbc ghjwtct,bc vbvlbyfhtj,fc\ fct 
vf ufkb sfl= vfktbyv;fdbcf lf aevfhv;fdbc lf;fyudbcfc= rfkbevbc 
gth vfyufyfnbc [cyfhbs ofhvjbmvyt,f 'eh.tyv;fdf fy vtpjqdb yj
v;fdf= [jkj fqlutybcfc rb _ mfhdfv;fdf\

aevfhv;fdf cfrvfjl afhsjlff ufdhwtkt,ekb ,eyt,fib\ bub 
ud[dlt,f vhfdfk vwtyfhtib= ufycfresht,bs [ibhfl rb cjrjt,ib\
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]blhjmbyjyb vwtyfhtt,ib ud[dlt,f ukerjpblbc (ukerjpbcf 
lf gblhjmbyjybc rjyltycfwbbc ghjlemnb) _ fh,esbybc cf[bs= 
hjv kbc ]blhjkbpbsfw itcf.kt,tkbf vbcb vbqt,f\ bub .fkpt 
.kb thb fqvlutytkbf lf b[vfht,f ajnjuhfabfib ufvfv;qfd yt,kfl\

HOOC—COOH
t0

_CO2 

HOOCH

CH2—COOH

CH2—COOH _H2O 

t0 CH2—CO

CH2—CO —

—
O——

orfuZiani karbonmJavebi

yf/thb jhae.bfyb rfh,jyv;fdt,bc pjuflb ajhvekff   
   CnH2n(COOH)2

]jvjkjubehb hbubc evfhnbdtcb ofhvj vfl ut yt kbf v;fey v;fdf 
 HOOC—COOH= [jkj itvltub otdht,bf|
 HOOC—CH2—COOH _ ghjgbjyv;fdf= fye vfkjyv;fdf+
 HOOC—(CH2)2—COOH _ ,esfylbyv;fdf= fye mfhdfv;fdf+
HOOC—(CH2)3—COOH _ gtynfylbyv;fdf= fye ukenfhv;fdf+
HOOC—(CH2)4—COOH _ ]tmcfylbyv;fdf= fye flbgbyv;fdf lf f\i\

jhae.bfyb rfh,jyv;fdt,b o'fkib [cyflb rhbcnfkehb ybdsb
tht ,t,bf\ bcbyb eahj .kbfhb v;fdt,bf= dblht thsae.bfyb rfh
,jy v;fdt,b= hfw ufvjodtekbf rfh,jmcbkbc /ueat,bc ehsbths
ufd ktybs\

jhae.bfyb rfh,jyv;fdt,bc mbvbehb sdbct,t,b thsae.bfybc 
vcufdcbf\ bcbyb kbsjyt,sfy= kbsjysf jmcblt,sfy lf nentt,sfy 

—
CH2—COOH

CH2—COOH

NH3
CH2—COOH

CH2—COONH4
_H2O 

t0 CH2—COOH

CH2—CONH2

— —

_H2O 

t0 CH2—CO

CH2—CO —

—
NH—
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ajcajkbgblt,bc itvflutykj,fib\ kgj,bc ghjwtcbc lhjc fy 
,f hbnbfy o'fkib leqbkbcfc mjkbyb rfhufdc o'fkc lf ofhvjmv ybc 
.kbth njmcbreh ybdsbtht,fc _

ytbhbyc _ [CH2==CHN+(CH3)3OH—]\
jhufybpvib sfdbceafkb mjkbybc lf;fyudbcfc cbystplt,f 

,tnfbyb= hjvtkbw vtsbkbc /ueabc o'fhjc ofhvjflutyc fm vbv
lbyfht nhfycvtsbkbht,bc htfmwbt,ib|

vybidytkjdfyb ,bjkjubehb hjkbc tybzt,f mjkbybc hsek tst
ht,c\ .vfhv;fdf tsthb _ fwtnbkmjkbyb ytbhjvtlbfnjhbf (rey  sjdfy 
,jzrjt,c uflfcwtvc bvgekct,c ythdekb lf,j kj t ,t ,b lfy)\ bub 
bodtdc fuhtsdt yfokfdt,bc gthbcnfknbrfc\ jhuf ybpvib fwtnb
kmjkbyb ofhvjbmvyt,f fwtnbkrjathvtyn Ac cf ief kt,bs mjk
bybc fwtnb kbht,bcfc\ fvfcsfy vbcb lfuhjdt,f fh [lt ,f= hflufyfw 

athvtyn fwt nbkmjkbytcnthfpbs [jhwbtk lt ,f ]blhjkbpb\ 
fqybiyekb ath vtynbc by]b,bht,bcfc fwtnbk mj kbyb uhjdlt,f 
jhufybpvib lf bodtdc ythdekb bvgekct,bc eo' dtn uflfwtvfc 

CH — OCH2 — CH2N

C6H5

C6H5

CH3

CH3

(fvfptf lfv'fht,ekb flfvb fybc jhufybpvpt ythdekgfhfkbpehb 
ufpt,bc vjmvtlt,f)\

fvbyatyjkt,b eathj= o'fkib [cyflb rhbcnfkehb ybdsb tht
,t,bf= hjvtksfsdbcfw lfvf[fcbfst,tkbf hjujhw fvby/ue abc= bct 
]blhjmcbkbc /ueabc sdbct,t,b (v;fdt,sfy ofhvjmvybfy vf hbkt,c= 
[jkj nentt,sfy _ atyjkfnt,c)\ vfsb lf;fyudbcfc vb bqt,f it
cf,fvbcb mbyjyvjyjbvbyt,b|

fvbyatyjkt,bc fwbkbht,bcfc gbhdtk hbuib [lt,f fvby /ue
abc fwbkbht,f|

HOCH2—CH—COOH HOCH2—CH2NH2

—

NH2

ltrfh,jmcbkbht,f vtsbkbht,f

HOCH2—CH2N(CH3)3

+
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aminspirtebi da aminfenolebi

fvbycgbhnt,bcf lf fvbyatyjkt,bc vjktrekt,b fvbfrbc ceybc 
vmj yt= o'fkib [cyflb ,kfynb cbs[tt,bf\ vfsb gbhdtkb ofhvj
vfl utytkbf _ 2fvbytsfyjkb= fye rjkfvbyb (CH2OH—CH2NH2)\ 
fvbycgbhnt,c uffxybf hjujhw cgbhnt,bc= bct fvbyt,bc sdbct,t,b 
(.kbth vbythfkeh v;fdt,sfy ofhvjmvybfy cfrvfjl vluhfl vf

hb kt,c= jhufyek v;fdt,sfy _ hsek tstht,c lf f\i\ rjkfvbybc 
yf ofh vbf lbvtlhjkb=
hjvtkbw fynbfkthubekb lf cecnfl ufvj [f nekb .bkbc vjvudhtkb 
vjmvtlt,bs [fcbfslt,f\ vtlbwbyfib uf vjb'tyt,f ]blhjmkjhblbc 
cf[bs\

vybidytkjdfyb fvbycgbhnbf mjkbyb\ bub itb.kt,f fhct,j,ltc 
jhb ajhvbs| sfdbceafkb [—HOCH2—CH2N(CH3)3]  fy  ae.bc  
[—HOCH2—CH2N

+(CH3)3OH—] cf[bs\ mjkbyb o'fkib [cyflb= 
]bu hjcrjgbekb ybdsbtht,ff\ rjkfvbybc vcufdcfl ofhvjmvybc vf
hb kt,c lf hsek tstht,c\ bub fvwbht,c oytdfc lf fhtuekbht,c 
w[b vjdfy wdkfc\ mjkbyb jhufybpvib vbbqt,f fvbyv;fdf cthb yb cfufy|

bub cfrvfj hfjltyj,bs cbystplt,f= vfuhfv cfrdt,ib wbkt,bc 
yfr kt,j,bc itvs[dtdfib dbsfhlt,f t\o\ mjkbyehb ervfhbcj,f= 
hbc ufvjw vfc dbnfvbybc vfudfh ybdsbtht,t,c vbfresdyt,ty\ ,e yt
,fib mjkbyb ufdhwtkt,ekbf hjujhw sfdbceafkb cf[bs= bct O

NHNH2

OH

O
-H2O

(CH3)3N
+CH2—COO-

athvtynekb ;fyudf

(CH3)3N
+CH2 — CH2OH
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hidroqsimJavebi

OH

NHCOCH3NH2

OH

+ CH3COOH

]blhjmcbv;fdt,c vbtresdyt,f ]blhjmcbrfh,jyv;fdt,b= ]bl
h jmcb lb rfh,jyv;fdt,b= lb]blhjmcbrfh,jyv;fdt,b= lb]blhjmcb
l b rfh,jyv;fdt,b lf f\i\ ]blhjmcbrfh,jyv;fdfsf vjktrekt,b 
it b wfdc sbsj rfh,jmcbkbcf lf ]blhjmcbkbc /ueat,c\ fvfcsfy= 
fv erf yfcrytkbc vlt,fhtj,bc vb[tldbs fhxtdty a, b, glf f\i\ ]bl
hjmcbv;fdt,c\ fqybiyekb v;fdt,b o'fkib rfhufl [cyflb= v;fdt 
ut vjc vmjyt eathj cbs[tt,b fy rhbcnfkehb ybdsbtht,t,bf\ tc 
v;f dt,b= xdtekt,hbd rfh,jyv;fdt,sfy itlfht,bs= .kbthb v;fdehb 
sdb ct,t,bs [fcbfslt,f\

]blhjmcbv;fdt,ib jhb aeymwbehb /ueabf lf jhbdt byfh
xe yt,c sfdbc sdbct,t,c\ cgbhnekb ]blhjmcbkbc /ueabc [fh/
pt bcbyb ofhvjmvybfy vfhnbd lf hsek tstht,c= htfubht,ty ]
fkjuty  o'fk ,flt,sfy= b;fyut,bfy lf f\i\ fvfcsfy= rfh,jmcbkbc /
ueabc fh ct ,j,f vjktrekfib [tkc eikbc pjubthsb htfmwbbc 
vbv lb yf htj,fc\

]blhjmcbv;fdbc uf[eht,bcfc ofhvjmvybkb ghjlemnbc vb
[tl dbs itudb.kbf dbvc/tkjs vjktrekfib ]blhjmcbkbc /ue abc 
vlt ,fhtj,fpt\ a]blhjmcbv;fdf uf[eht,bcfc ufybwlbc vj kt re
kfs ijhbc lt]blhfnfwbfc lf ofhvjmvybc wbrkeh hsek tsthc 
_ kfm nblc\

v;fdehb fy nent rfnfkbpbc gbhj,t,ib ofhvjmvybkb kfm nb lb 
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ofhvjmvybkb gfwtnflfvblatyjkb (gfhfwtnfvjkb) lf vbcb 
tsb ktsthb (atyfwtnbyb) ufvjb'tyt,f nrbdbkufvf'ext,tk lf cb w[bc 
lfvotd cfiefkt,fl\

.fkpt lblb ,bjkjubehb vybidytkj,f fmdc gbhjrfntmbybc yfi
sbc itvwdtk ,bjjhufyek fvbyt,c= hjvkt,bw rfntmjkfvbyt,bc 
cf [tkojlt,bsff wyj,bkb\ rfntmjkfvbyt,b| ljafvbyb= yjhflht-
yf kbyb  lf flhtyfkbyb (flhtyfkbyb lf ljafvbyb sbhrvtkptlf /
bhrd kbc vbth ufvj'jabkb ]jhvjyt,bf) jhufybpvib cbystplt,f 
fvby v;fdf atybkfkybyblfy\ tc yfthst,b= fwtnbkmjkbybc vcufdcfl 
ytb hjvtlbfnjht,bc aeymwbfc fchekt,ty\ ufhlf fvbcf= fqybi
yekb rfntmjkfvbyt,b fdbohjdt,c cbc[k.fhqdt,c lf= fmtlfy 
uf vjv lbyfht= phlbc fhnthbek oytdfc+ fvfcsfyfdt= flhtyfkbyb 
cohf afl phlbc cbc[kib ukerjpbc hfjltyj,fc (fvbnjv flhtyf
kb ybc ufvj'tyt,f lbf,tnbs lffdflt,eksfsdbc fh itb.kt,f)= hfw 
uf vjodtekbf qdb.kib fhct,ekb ukbrjutybc lfikbc cbxmfhbc 
vj vfnt,bs lf fhtuekbht,c uekbc veifj,fc\ c[dflfc[df abpbj
kj ubehb cnht ct,bc lhjc bub ufvjb'jaf cbc[kib (@ibibc ]jh
vj yb#)\

fqybiyek rfntmjkfvbyt,sfy fqyfuj,bs .fkpt f[kjcff fk
rfkjblb tatlhbyb\ cgfpvjkbnbrehb sdbct,t,bc ufvj= bub afh sjl 
ufvjb'tyt,f vtlbwbyfib ,hjymbfkehb fcsvbc lf c[df fkthubekb 
lffdflt,t,bc lhjc\

hidroqsi- da oqsimJavebi

R—CH
COOH

—
—

OH

HO

HOOC —

—
CH—R+

t0

R—CH
CO—

—
—

CO—

O

O —

—
CH—R
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vybidytkjdfyb ]blhjmcbv;fdff qdbyjv;fdf   (HOOC—
CHOH—CHOH—COOH\ qdbyjv;fdfc vfhbkt,b nfhnhfnt,bc 
cf[tkoj lt ,bsff wyj,bkb\ 

oqsimJavebi

jmcbv;fdfsf vjktrekt,b itbwfdc rfh,jmcbkbcf lf fklt ]
b leh (fy rtnjyeh) /ueat,c\ ,eyt,bcf lf flubkvlt,fhtj,bc vb
[tl dbs fhxtdty a, b, g lf f\i\ fklt]bl lf rtnjyv;fdt,c\

fklt]blv;fdt,bc ]jvjkjubehb hbub bo't,f ukbjmcbv;fdbs _ 
HOOC—COH\ bub thsflthsb fklt]blv;fdff hjvtkibw jm cj 
/ueab avlt,fhtj,fibf\ ukbjmcbv;fdf ud[dlt,f vrdf[t [bkib\

]jvjkjubehb hbubc itvltub otdhbf ajhvbk.vfhv;fdf _ 
HOOC—CH2—COH. sfdbceafkb cf[bs fh fhbc wyj,bkb\

rtnjyv;fdt,bc ]jvjkjubehb hbubc evfhnbdtcb ofhvjvfl ut
ytkbf gbhj'eh.tyv;fdf _ CH3—CO—COOH= hjvtkbw gbh dt kfl 
vbqt,ekb bmyf 'eh.tyv;fdbc gbhjkbpbc itltufl\ bub eat hj= 
.vfhv;fdfc ceybc vmjyt cbs[tf\ fv v;fdfc .fkpt lblb vybid yt kj,f 
fmdc\ bub iefktlehb ghjlemnbc cf[bs vjyfob kt j ,fc qt ,ekj,c 
jhufybpvib vbvlbyfht vhfdfk ,bjmbvbeh ghj wtcib\

gbhj'eh.tyv;fdf .vfhv;fdfpt ufwbkt,bs .kbthb v;fdff\ uf fx 
ybf rtnjyt,bcf lf rfh,jyv;fdt,bc 'dtkf lfvf[fcbfst,tkb sdb ct,f\ 
ufypfdt,ek ujubhlv;fdfcsfy ufw[tkt,bcfc gbhj'eh .ty v;fdf 
ltrfh,jmcbkbht,fc ufybwlbc (jhufybpvib tc ghjwtcb vbv lb  yf
htj,c itcf,fvbcb athvtynt,bc _ ltrfh,jmcbkfpt,bc vjmvt lt ,bs)|

CH3—CO—COOH                            CH3COH + CO2

rjywtynhbht,ekb ujubhlv;fdbc sfyfj,bcfc rb vbvlb yf htj,c 
ltrfh,jybkbht,bc htfmwbf|

CH3—CO—COOH                            CH3COOH + CO

rtnjyv;fdt,bc vybidytkjdfyb ofhvjvflutytkbf fwtnj.vfh-

t0

-H2O 

t0

-H2O 
O
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]blhjkbplt,f cfo'bc a]blhjmcbv;fdfl\
b]blhjmcbv;fdf uf[eht,bcfc ufybwlbc ibufvjktrekeh lt]

blhfnfwbfc lf ofhvjmvybc a, b _ e/th v;fdfc|

R—CHOH—CH2—COOH                R—CH==CH—COOH

g, s lf f\i\ ]blhjmcbv;fdf rb uf[eht,bcfc ofhvjmvybc ibufvj
ktrekeh wbrkeh tsthc _ kfmnjyc= hjvtkbw v;fdf fy nent 
fhtib ]blhjkbpbcfc cfo'bc v;fdfl ufhlfbmvyt,f|

R—CHOH—CH2—CH2—COOH           R—CH—CH2—CH2—CO

]blhjmcbv;fdt,bc vybidytkjdfyb ofhvjvflutytkbf h.tv;fdf 
_ CH3—CHOH—COOH\ bub afhsjlff ufdhwtkt,ekb ,eyt ,f ib 
lf ofhvjflutyc yf[ibho'kt,bc h.tv;fdehb leqbkbc ghj lemnc\ 
vbcb vfhbkt,b wyj,bkbf kfmnfnt,bc cf[tkojlt,bs\ by nty cbehb 
veifj,bc lhjc gbhj'eh.tyv;fdf= ;fyu,flbc yfrkt,j,bc uf vj= 
fqlut,f h.tv;fdfl= hjvtkbw uhjdlt,f reyst,ib lf nrbdb kbc 
ituh.yt,fc bodtdc\ lfcdtyt,bc itvltu jhufybpvib ;fyu,flbc vf hfub 
bdct,f lf h.tv;fdf rdkfd gbhj'eh.tyv;fdfl b;fyut,f\

,bjmbvbeh ghjwtct,ib gjkb]tnthjaeymwbehb yfthst ,b lfy 
ufycfresht,ekb vybidytkj,f tybzt,f dfikv;fdfc= kbvjyv;f df cf 
lf qdbyjv;fdfc\

dfikv;fdf (HOOC—CHOH—CH2—COOH= vfhbkt,b _ vf-
kf nt,b) cfrvfj hfjltyj,bs ud[dlt,f vrdf[t dfikib lf [bkbc 
odt yt,ib\ bub vjyfobktj,fc qt,ekj,c yf[ibho'kt,bc= kbgb lt ,bc 
lf c[df yfthst,bc ;fyudbsb rfnf,jkbpvbc ghjwtcib\

kbvjyv;fdf (HOOC—CH2—C(OH)COOH—CH2—COOH= 
vf hbkt,b _ wbnhfnt,b) lblb hfjltyj,bs itlbc wbnhect,bc 
itv flutykj,fib\

wbnhfnt,c b'tyt,ty ]tvfnjkjubfib ([tkc eikbc cbc[kbc 
it  ltlt,fc) lf rdt,bc vhtodtkj,fib= [jkj sdbs kbvjyv;fdfc _ 
[b kbc odtyt,bcf lf c[dflfc[df cfcvtkt,bc ofhvjt,fib\

ufyp\ H2SO4  

t0

rjyw\ H2SO4  

t0
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v;f df _ CH3—CO—CH2—COOH\ bub ,kfynb cbs[tf= jsf[bc 
ntv  gthfnehfpt sfylfsfy bikt,f yf[ibh;fyubc ufvj'jabs|

CH3—CO—CH2—COOH            CH3—CO—CH3 + CO2
fwtnj.vfhv;fdf jhufybpvib ofhvjbmvyt,f evfqktcb w[b vj df

yb v;fdt,bc vtnf,jkbpvbc itltufl\ bub ufycfresht,bs lblb hf
jltyj,bs uhjdlt,f lbf,tnbs lffdflt,eksf jhufybpvib\ fwt nj .
vfhv;fdfc vfhbkt,bf fwtnjfwtnfnt,b\

fwtnj.vfhv;fdfc tsbkbc tsthb _ fwtnj.vfhv;fdftsthb cf
cb fvjdyj ceybc vmjyt eathj cbs[tf\ vbcb ]blhjkbpbsf lf itvl
uj vb  ltrfh,jmcbkbht,bs ofhvjbmvyt,f fwtnjyb= hfw vjovj,c 
fv tsthib rtnjyehb /ueabc fhct,j,fc\ fwtnj.vfhv;fdftsthb 
htf ubht,c kbsjyeh yfnhbevsfy (cgbhnt,bc vcufdcfl)= ,hjvsfy 
(e/t hb yfthst,bc vcufdcfl lf hrbybc (III) mkj hbl sfy= ofh vjmvybc 

bbc ath itathdfc (tyjkehb — C — OH yfthst,bc vcufdcfl)\ tc 
afmnt,b vtn'dtkt,c bv fpt= hjv fwtnj .vfhv;fdftsthb fhct,j,c 
jhb ajh vbs\ bpj vt hb  bc fv nbgc tojlt,f nfenjvthbf= [jkj 
sdbs bpjvtht,c= hjv kt,bw bv'jat,bfy vj.hfdb oj yfc ojhj,bc 
vlujvfhtj,fib _ nfenjvt ht ,b\

nfenjvthbf ojyfcojhekb= lbyfvbrehb bpjvthbff= hjvkbc 
fh cb vlujvfhtj,c hjvtkbvt vj.hfdb /ueabc uflfnfybsf lf 
tktmnhjyekb cbvrdhbdbc itcf,fvbcb uflfyfobkt,bs bpjvthsf 
ehsbthsufhlfmvyfib\

jhae.bfyb rtnjyv;fdt,blfy wyj,bkbf v;fey.vfhv;fdf _ 
HOOC—CO—CH2—COOH\

jmcbv;fdt,c uffxybf hjujhw rfh,jyv;fdt,bc= bct fklt ]b lt
,bc sdbct,t,b\

se vjktrekfib thslhjekfl fklt]blbc (rtnjyehb) /ue
ab wff lf ]blhjmcblbc /ueabw= itcf.kt,tkbf ibufvjktrekehb 
eh sbthsufhlfmvyt,b\

HOCH2—CH2—CH2—CH2—COH           CH2—CH2—CH2—CH2—COOH

O
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benzolis birTvis Semcveli heterofunqciuri 

naerTebi

,typjkbc ,bhsdbc itvwdtkb ]tnthjaeymwbehb yfthst,b vt
lbwbyfib .bhbsflfl cfvrehyfkj ghtgfhfnt,bc cf[bs uf vj'tyt,f\ 
fv nbgbc yfthst,blfy ufydb[bkjs atyjkv;fdt,b= fhj vfnekb 
fvbyv;fdt,b lf vfsb yfofhvt,b atyjkv;fdt,ib fhjvfnek ,bhsd-
sfy lfrfdibht,ekbf ]blhjmcbkbcf lf rfh,jmcbkbc /ue at,b\ ]
bl hjmcb,typjv;fdbc cfvb bpjvthblfy ufycfresht,ek 'e hf lqt,fc 
bvcf[eht,c j]blhjmcb,typjv;fdf= fye cfkbwbkv;fdf\

COOH

OH

bub eathj rhbcnfkehb ybdsbtht,ff= fldbkfl ce,kbvbhlt,f 
(fm hjklt,f= b[cyt,f w[tk o'fkib\ ,eyt,hbd ghjlemnt,ib ud[dlt ,f 
vtsbkbc tsthbc cf[bs cfkbwbkv;fdfc uffxybf fynbhtdvfnbekb= 
fy nbcjrjdfyb lf cbw[bc lfvotdb sdbct,t,b= vfuhfv= hjujhw .kb
thb v;fdf= bodtdc cfzvkbc vjvytkt,tkb nhfmnbc ufqbpbfyt,fc= 
hbc ufvjw b'tyt,ty v[jkjl vfkfvjt,bc cf[bs\ ibyfufyb vbqt,b
cfs dbc rb [vfhj,ty vbc vfhbkt,cf lf tstht,c\

atybkcfkbwbkfnbc ufhlf= 'dtkf yfthsbcfsdbc lfvf[fcbf st
,tkbf fyfkutnbrehb= cbw[bc lfvotdb lf fyst,bc cfobyffqv lt uj 
sdbct,t,b\ fvfcsfy= vtsbkcfkbwbkfnb .bhbsflfl vfkf vj t,bc 
cf[bs ufvjb'tyt,f= [jkj cfkjkb rb yfokfdt,bc lffdf lt ,t,bc lhjc 
(rjkbnb= tynthjrjkbnb) cfltpbyatmwbj cfief kt ,ff\ rezbc 
v;fdf fhtib bub fh ]blhjkbplt,f\ yfokfdt,ib rb= cf lfw nent fhtf= 
atybk cfkbwbkfnb bikt,f cfkbwbkv;fdfl lf atyjkfl= hjvtkbw 
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kj ,f fmdc gfvby,typjv;fdfc\ bub o'fkib vwbhtl [cyflb= eathj 
rhbc nfkehb ybdsbtht,ff\ vtlbwbyfib flubkj,hbdb fytcstpb
bcfs dbc b'tyt,ty vbc tstht,c= hjvtksfufy fqcfybiyfdbf fytcst pb yb 
lf yjdjrfbyb\ jhbdt vfsufyb ufvjb'tyt,f ]blhjmkjhblt,bc cf [bs= 

COOH

O —C—CH3

fwtnbcfkbwbkv;fdf (fgbhbyb)

COOC6H5

OH

atybkcfkbwbkfnb (cfkjkb)

—

O

—

hflufyfw bcbyb eahj rfhub [cyflj,bs ufvjbhxtdf|
ghfmnbrekb sdfkcfphbcbs .fkpt lblb vybidytkj,f fmdc 

fu htsdt g,typjkcekajv;fdfc (cekafybkv;fdf) lf vbc yfofh
vt,c\ cekafvbyv;fdfc fvblb _ cekabybkfvblb cnhtgnjwblbc 
cf [tkojlt,bsff wyj,bkb\ bub ofhvjflutyc fynb,fmnthbekb 
vjm vtlt,bc vmjyt cfvrehyfkj ghtgfhfnt,bc cfae.dtkc\

cekafybkfvblt,bc fynb,fmnthbekb vjmvtlt,f tv'fht,f bv fc= 
hjv bcbyb gfvby,typjv;fdfc fynbvtnf,jkbnt,bf\

OH

HOOC NH2

gfvbycfkbwbkv;fdf

cekafybkfvblt,b f[ltyty ufycfpqdhekb nbgbc ,fmnthbt,bc 
(gytd vjrjrt,b= cnhtgnjrjrt,b lf c[d\) vtnf,jkehb htfmwbt,bc 
,kj rbht,fc lf= fvfdt lhjc= fh vjmvtlt,c flfvbfybc jhufybpvpt\
biologiurad aqtiuri heterocikluri naerTe-

bi
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shue yfdc yfokfdt,bc akjhfc\ ]blhjkb pbc ghjlemnbc yfobkb 
sbhrv kt,bc vbth ufvjb'jaf jhufybp vb lfy= hbc ufvjw cfkjkb 
cfifhlt upt,bc ltpbyabwbht,fcfw rb f[ltyc (b'tyt,ty wbcnbnbc 
lhjc)\

fwtnbkcfkbwbkv;fdf .fkpt fldbkfl ]blhjkbplt,f= hbc 
ufvjw fcgbhbybc ityf[df ntybfy ]fthib fh itb.kt,f\

HCl—H2N COOC2H5

fytcstpbyb

H2N —SO2NH2

cnhtgnjwblb

cfkbwbkv;fdbc c[df yfofhvt,blfy cfbynthtcjf gfvbycfkb
wbk v;fdf (gfcv)= hjvtkcfw ne,threkbjpbc cfobyffqvltuj vjm
vt lt,f uffxybf\ bub ofhvjflutyc vfrhjjhufybpvt,bcfsdbc fewb
kt,tk gfvby,typjv;fdbc fynfujybcneh yfthsc lf ufvjb'tyt,f 
yfn hbevbc vfhbkbc cf[bs\

fvby,typjv;fdbc cfvb bpjvthblfy ufycfresht,ekb vybid yt

H2N COOCH2—CH2N(C2H5)2.HCl

yjdjrfbyb
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vthbp lt,f abcbc ofhvjmvybs\
aehfybc ,bhsdbc itvwdtkb vybidytkjdfyb yfthsbf aehfy2

fklt]blb= fye aehaehjkb= hjvkbc yfofhvt,blfy fqcf ybi yf dbf 
aehfwbkbyb\

aehfwbkbyb ufvjb'tyt,f vbrhjjhufybpvt,bs ufvjodtekb 
xbh mjdfyb fyst,bsb ghjwtct,bc lhjc\

sbjatyb _ ,typjksfy 'dtkfpt f[kjcff sdbct,t,bs\ bub eat hj 

cbs[tf ,typjkbc ceybs\
cfvbdt fqybiyekb ]tnthjwbrkb lfrfdibht,ekbf thsvfyts

sfy\ vfs ijhbc ehsbthsuflfcdkf [kjwbtklt,f 4000pt= fke
vbybc jmcblbc (rfnfkbpfnjhb) sfyfj,bcfc\

erTi heteroatomis Semcveli eqvswveriani het-
erociklebi 

cf thsfijhbcj yjvtyrkfnehbs tmdcotdhbfyb e/thb wbrkbc 
fh ct ,j,fpt vbudbsbst,c ceabmcb _ byb\ fnjvbc itvwdtkb yf/
thb wbr kbc itvs[dtdfib ]tnthjwbrkbc cf[tkojlt,fc tvfnt,f 
ght abmcb _ gth]blhj= [jkj c[df ]tnthjfnjvbc itvs[dtdfib 
ceabmcb _ fyb\

fqybiyekb ]tnthjwbrkt,b itlbc vhfdfkb ,eyt,hbdb yfth sbc 
itvflutykj,fib= tc yfthst,b ufyfgbhj,t,ty vwtyfhtt,bc fhj
vfn cf lf itathbkj,fc\ pjubthsb vfsufyb= vfufkbsfl= he sb yb= 
ufvjb'tyt,f ]bgthnjybekb lffdflt,bc vrehyfkj,bcfc\

1

2

34

5
NH

gbhjkb
1

2

34

5
O

aehfyb

2

34

5
S

sbjatyb
1
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erTi heteroatomis Semcveli xuTwveriani hetero-
ciklebi

thsb ]tnthjfnjvbc itvwdtkb [esotdhbfyb ]tnthjwbrkt,bc 
ofhvjvflutykt,bf| gbhjkb= aehfyb lf sbjatyb\

cfthsfijhbcj yjvtyrkfnehbs ]tnthjfnjvbc fhct,j,fc 
wbrk ib fqybiyfdty cgtwbfkehb ghtabmct,bs| jmcf (O)= sbf (S) 
lf fpf(N)\

gbhjkb _ o'fkib e[cyflb eathekb cbs[tf\ fmdc mkj hj
ajh vbc ceyb\ gbhjkb fhjvfnekb yfthsbf\ vfc .fkpt cecnfl 
fmdc ufvj[fnekb v;fdf sdbct,t,b\

vbythfkehb v;fdt,bs gbhjkbc lfveifdt,bcfc ofhvjbmvyt,f 
ve mb= ,kfynb= abcbct,hb gjkbvthb\

gbhjkb .fkpt fldbkfl ]fkjutybhlt,f\ eiefkjl v;fdt,bs 
gb  hjkbc cekabht,f fy ybnhbht,f fh [th[lt,f\ cekabht , b cfs  dbc 
b'tyt,ty ujubhlbc fy]blhblbc rjvgktmcc\ ybnhbht,fc fo fh vjt,ty 
fwtnbkybnhfnbs\

cbc[kbc ]tvjukj,bybc itvflutykj,fib itvfdfkb ghjnj
gjh  abhbybc gbhjkeh ,bhsdt,ib xfyfwdkt,ekbf vtsbkbc= dbyb
kb cf lf brfh,jmcbtsbkehb /ueat,b\ ]tvjukj,byb cbc[kbc th
bshjwbnt,bc .bhbsflb rjvgjytynbf\ hjvtkcfw ;fyu,flb uf lf fmdc 
abkndt,blfy mcjdbkib= [jkj yf[ibhjh;fyub rb _ mcjdb kblfy 
abkndt,ib\ bub itlut,f wbkf ukbwbybcfufy lf obstkb at hbc 
fhfwbkjdfyb yfobkbc _ ]tvbcfufy\

mhjybrekb fytvbbc= gjkbytahbnt,bc= yfqdkbc w[bvjdfyb 
lbc n hjabbcf lf c[df lffdflt,t,bc cfvrehyfkjl b'tyt,ty B12  db
nf vbyc= fye wbfyrj,fkfvbyc= hjvtkbw cnhemnehekfl f[kjcff 
kbsjysf gjhabhbyek rjvgktmcsfy\

aehfyb eathj= mkjhjajhvbc vcufdcb ceybc vmjyt cbs[tf\ 
gb hjkbc fyfkjubehfl= vbythfkehb v;fdt,bc sfyfj,bcfc= gjkb
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]tnthjwbrkehb yfthst,b ]tnthjfnjvt,c itb.kt,f hfv lt
ybvt ,bhsdib itbwfdltc\

gehbyb _ ,bwbrkehb ]tnthjwbrkehb yfthsbf\
jhufybpvib yerktbyv;fdfsf vtnf,jkbpvbc itltufl ofhvj

bmv yt,f gehbybc ]blhjmcbyfofhvt,b| ]bgjmcfynbyb= mcfynbyb lf 
ifhl v;fdf\

ifhlv;fdf fhbc jhufybpvib gehbyekb yfthst,bc vtnf ,j
kbpvbc cf,jkjj ghjlemnb\ bub ufvjb'jaf ifhlsfy thsfl= lqt
qf vtib 0=51 uhfvbc hfjltyj,bs\ ifhlv;fdfc vfhbkt,c ehfnt,b 
toj lt,f\ pjubthsb gfsjkjubbc lhjc [lt,f sbhrvtkt,ib rty

zt ,bc cf[bs vfsb ufvj'jaf\
fvbygehbyt,blfy lblb vybidytkj,f fmdc fltybyc lf uefybyc\

N

gbhflfpbyb

N

1

6

5
4

3

2
N

gbhfvblbyb

N

1

6

5
4

3

2

N

gbhfpbyb

N

1

6

4

2

53

O
..
..

ggbhjyb

— —

O
..
..

agbhfyb

O
..
..

ggbhfyb

O
..
..

agbhjyb
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ori heteroatomis Semcveli eqvswveriani hetero-
ciklebi

]tnthj _ jhb fpjnbc fnjvbc itvwdtkb tmdcotdhbfyb wbr
kehb yfthst,bf|

ufycfresht,bs vybidytkjdfybf gbhfvblbybc ]blhjmcb lf 
fv by yfofhvt,b _ ehfwbkb= sbvbyb lf wbnjpbyb= hjvkt,bw yer
kt byv;fdfsf rjvgjytynt,bf\ ehfwbkb= sbvbyb lf wbnjpbyb v'fhb= 
o'fkib [cyflb ybdsbtht,t,bf\

]blhjmcbkbc /ueabc fhct,j,f gbhfvblbybc itcf,fvbc yf ofh
vt,c fybzt,c v;fdfc sdbct,t,c\ tc itb.kt,f fb[cyfc —COOH /ue
abc  fyfkjubehb —CNOH lf/ueat,bc fhct,j,bs= ufycf res ht,bs 
.kbth v;fdeh sdbct,t,c fv;qfdyt,c ,fh,bnehv;fdf\

cf.bktl lf rheyx[dbc cfobyffqvltujl b'tyt,ty ,fh,bneh v;f
dfc yfofhvt,c _ ,fh,bnehfnt,c\ ,fh,bnehfnt,blfy fqcfybi yf dbf 
,fh,bnfkb= fye dthjyfkb lf kevbyfkb\

gbhfvblbybc ,bhsdb itlbc dbnfvby B1bc itvflutykj,fib\ 
B1_fdbnfvbypbc lhjc= gbhdtk hbuib= itbvxytdf vflbc lfrfhudf 
lf yfokfdt,bc gthbcnfknbrbc itvwbht,f\ mdtbslt,f vf[cjdhj,f= 
hf cfw vjcltdc wdkbkt,t,b cbc[k.fhqdsf cbcntvbc vjmvtlt,fib| 
mj ibyb= nrbdbkt,b uekbc fhtib\ se fdbnfvbypb lbl[fyc ufuh .
tk lf= itcf.kt,tkbf /th mdtlf lf itvltu ptlf rbleht,bc lfv,
kf\ fvfdt lhjc= dbsfhlt,f uekbc ervfhbcj,f\ fpbbc= rth.jl= by
ljxbytsbc mdt'yt,ib= .fkpt ufdhwtkt,ekbf lffdflt,f ,thb-,thb= 
hjvkbc lhjcfw sbvbybcf lf lbajcafnbc itvwdtkj,f ue kbc 
reyscf lf qdb.kib yjhvfpt 56/th yfrkt,bf\

bicikluri heterociklebi
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N

mcfynbyb

N

O
N

N

H
H

O

H

N

ifhlv;fdf

N

O
N

H

H

O

H

O

N

H

]bgjmcfynbyb

N

N

O
N

N

H
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alkaloidebi

fkrfkjblt,b (kfs\ alcali _ nent= oides _ vcufdcb) vwt yf
ht e kb ofhvjij,bc ]tnthjwbrkehb fpjnitvwdtkb ae.tt,bf= 
hjvtksfw= hjujhw otcb= f[fcbfst,c abpbjkjubehb fmnbdj,f\ 
fk rfkjblsf hjkb= ,bjkjubehb sdfkcfphbcbs= ,jkjvlt fhff 
ufhrdtekb\ bcbyb itb.kt,f ofhvjflutylyty sfdbct,eh rfnfkb
pf njht,c ,bjmbvbeh ghjwtct,ib\ fqcfybiyfdbf= hjv fkrfkjblt,b 
vwt yfhtt,ib egbhfntcfl jhufyek v;fdfsf vfhbkt,bc cf[bs fh
ct ,j,c\ lblb ljpt,bs tc yfthst,b cfofvkfdt,bf= vwbht ljpbs rb 
cfvrehyfkj ybdsbtht,t,bf\

ltbcfsdbc fqothbkbf [esb fsfcpt vtnb c[dflfc[df fkrfkj
b lb= vhfdfkb vfsufybcfsdbc rb lflutybkbf mbvbehb fqyfuj,f\ 
bi db fsb ufvjyfrkbcbc ufhlf (ybrjnbyb lf rjybbyb)= bcbyb v'fhb 
ybd sb tht,t,bf\ fkrfkjblt,bc evhfdktcj,f o'fkib .ytkfl= 
[jkj jh ufyek ufv[cytkt,cf lf nentt,ib rfhufl b[cyt,f\ vfsb 
vfhb kt ,b= fctdt pjubthsb ufvjyfrkbcbc ufhlf= o'fkib [cyflbf\

flht fkrfkjblsf rkfcbabrfwbf ofhvjt,lf bv vwtyfhtt,bc 
vb [tldbs= cfblfyfw [lt,jlf vfsb ufvj'jaf (mbyfmbybc mthmbc 
fk rf kjblt,b= jgbevbc fkrfkjblt,b lf f\i\)\ vfc itvltu= hfw 
itc ofd kbk bmyf fv yfthssf mbvbehb itlutybkj,f lf fqyfuj,f= 
ofh vj t,c mbvbehb rkfcbabrfwbf=hflufyfw sbsmvbc 'dtkf fkrf
kjb lbc itvflutykj,fib itlbc ]tnthjwbrkb\ rkfcbabrfwbf 
[lt,f fv erf yfcr ytkbc vb[tldbs (gbhblbybc /ueabc fkrfkjblt,b= 
mbyj kb ybc /ueabc fkrfkjblt,b lf f\ i\)\

gbhblbybc /ueabc fkrfkjblt,bf| ybrjnbyb= rjybbyb lf 
fyf,fpbyb\
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ybrjnbyb

N CH3

N

bl hj mkjhblb vwbht ljpt,bs ufvjb'tyt,f sfv,fmjc otdbc uflf
cfx dtd cfiefkt,fl\ fyf,fpbyb ybrjnbybc bpjvthc ofhvjflutyc\ 
vb cb lf;fyudbsfw ybrjnbyv;fdf vbbqt,f\

mbyjkbybc /ueabc fkrfkjblt,c vbtresdyt,f mbyfmbyb\ vbcb 
vjktrekf itbwfdc mbyjkbybcf lf mbyerkblbyeh ,bhsdt,c\ bub 
o'fkib welfl [cyflb vofht utvjc vmjyt eathj a[dybkbf\ v;fd t,
sfy htfubht,bcfc fldbkfl ofhvjmvybc vfhbkt,c\ cfv[hts fvt hb
rtkb bylbtkt,b e[cjdfhb lhjblfy b'tyt,lyty mbyfmbybc [bc mthmc 
vfkfhbbc cfvrehyfkjl\ afhvfwtdnekb vbpyt,bcfsdbc mb yf mbybc 
ufvj'tyt,f lqtvlt ofhvfnt,bs uh.tklt,f\

bpjmbyjkbybc /ueabc fkrfkjblt,blfy fqcfybiyfdbf gfgfd t-
hb yb\ bub eathj rhbcnfkehb ybdsbtht,ff\ uffxybf cgfpvjkbnehb 
sdb ct,t,b= pjvbthfl fafhsjt,c cbc[k.fhqdt,c= phlbc vbjrfh lbc 
vbth ;fyu,flbc vj[vfht,fc= hbc ufvjw afhsjl b'tyt,ty ]bgth
nj ybbcf lf cntyjrfhlbbc vrehyfkj,bc lhjc\ gfgfdthbyb itlbc 
jgb evbc (Papaver somniferum_ 'f'fxjc sfdt,bc h.bct,hb odtybc ]

H

N

— CH2 — CH2 — CH3

rjybbyb

N H

N

fyf,fpbyb
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ybrjnbyb  kbvjyv;fdbcf lf dfikv;fdbc vfhbksf cf[bs 
ud[dlt,f sfv ,fmjc ajskt,ib (3%vlt)\ vbcb vjktrekf itbwfdc 
gbhblbybcf lf Nvtsbkbht,ekb gbhjkblbybc ,bhsdt,c\ eathj 
cbs[tf= fmdc sfv ,fmjc ceyb= ]fthpt lf;fyudbc ufvj he[ athc 
qt,ekj,c\ ybrj nb ybc lf;fyudbcfc vbbqt,f bgbhblbyrfh,jyv;fdf= 
fye ybrjnby v;fdf\

ybrjnbyb cfrvfjl .kbthb ae.tf= ofhvjmvybc vfhbkt,c\ vbcb 
vwb ht hfjltyj,f fqfupyt,c ythdek cbcntvfc= [jkj lblb hfj
lt yj,f bodtdc cfceysmb wtynht,bc gfhfkbpt,fc\ bub 'dtkfpt 
ea hj njmcbrehb fkrfkjblbf (flfvbfybcsdbc cfcbrdlbkjf 40 
vu)\ yb rjnbyb lblb hfjltyj,bs b[vfht,f cjakbc vtehytj,fib 
vfdyt, kt, sfy cf,h.jkdtkfl\

ybrjnbybs vodfdt vjofvdkbc lhjc itbvxytdf uekbc htdf= [j
kj itvltu nfmbrfhlbf= rheyx[t,b lf ceysmdbc itpqeldf (pju/
th chek itxtht,fvlt)\

rjybbyb ptsbcvfudfhb= .fkpt njmcbrehb cbs[tf\ bodtdc wtyn
hf kehb ythdekb cbcntvbcf lf vfvj.hfdt,tkb ythdekb lf,j kjt
,t,bc gfhfkbpt,fc\ lblb hfjltyj,bs vbqt,bcfc ceysmdbc itrd hbc 
ufvj flfvbfyb bqegt,f\

fyf,fpbyb fctdt .kbthb vjvofvkfdb= eathj cbs[tf\ vwbht hfj
lt yj,bs itlbc sfv,fmjc ajskt,bc itvflutykj,fib\ fyf,fpbybc ]

C

HO

H

N

CH == CH2

N

CH3O

mbyfmbyb
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vjh xt,f vfc lf fvfdt lhjc fh fhbc yfhrjnbrb\

gehbybc /ueabc fkrfkjblt,c vbtresdyt,f Nvtsbkbht,ekb 
mcfy nbyt,b|

stjabkbyb (1=3lbvtsbkmcfynbyb) ud[dlt,f xfbc ajskt,ib\ 
bub rhbcnfkehb ybdsbtht,ff= w[tk o'fkib rfhufl b[ctyt,f= 
wbd ib rb welfl\ fmdc .kbthb ifhlvltyb vjmvtlt,f\ stjabkbyb 
fv; qfd yt,c hjujhw ae.t= bct v;fdeh sdbct,t,c\

fnhjgbyb rjrfbyb

N — CH3

O—C—C6H5

COOCH3

O

N

CH3O

CH3O

OCH3

OCH3

gfgfdthbyb

NH

C2H5O

CH

C2H5O

OC2H5

OC2H5

yjigf

N — CH3

O—C—CH—CH2OH

O
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f thpt ufihj,bc itltufl vbqt,ekb ghjlemnb) itvflutykj,fib= 
vfu hfv lblb vjs[jdybkt,bc ufvj qt,ekj,ty mbvbehb cbystpbsfw\ 
vbcb cbystpehb fyfkjut,blfy fqcfybiyfdbf yj-igf\

nhjgfybc /ueabc fkrfkjblt,c vbtresdyt,f fnhjgbyb lf rj-
rf byb\ sdbs nhjgfyb rjyltycbht,ekb ,bwbrkehb yfthsbf= hjvkbc 
it vflutykj,fib itlbc vtsbkbht,ekb fpjnbc fnjvbc itvwdtkb 
gb hjkblbyehb lf gbgthblbyekb ,bhsdt,b\

fnhjgbyb eathj rhbcnfkehb ybdsbtht,ff\ bub itlbc vwt
yf ht t,bc Atropa belladona lf Datura stramoniom itvflutykj,fib\ 
thsthsb 'dtkfpt .kbthb i[fvbf vfuhfv vbe[tlfdfl fvbcf= ufvjb
't yt,f jasfkvjkjubfib sdfkbc ueubc ufcfafhsjt,kfl\

rjrfbyb c[df vjyfstcfdt fkrfkjblt,sfy thsfl itlbc t\o\ rj
rf b yehb ,exmbc (Erythroxylon coca L.) ajskt,bc itvflutykj,fib\ 
bub .kbthb= kjrfkehb nrbdbkufvf'ext,tkb vjmvtlt,bcff\ ufvjb
'tyt,f flubkj,hbdb fytcstpbbcfsdbc\ rjrfbyb f[ltyc gthbat hb
ekb ythdekb cbcntvbc gfhfkbpt,fc lf ]blhjmkjhblbc cf[bs 
it b.kt,f ufvj'tyt,ek bmytc sdfkbc= w[dbhbc= 'tkbc mbhehubekb 
jgt hfwbt,bc lhjc lf cnjvfnjkjubeh ghfmnbrfib\ sevwf= .kb
t hb njmcbrehj,bc ufvj bidbfsfl b[vfht,f\

hjujhw ptvjs fqbybiyf= rjrfbyb .kbthb fytcstpbehb cfief
kt,ff= vfuhfv fvfcsfy thsfl bub .kbthb yfhrjnbrbwff= fvbnjv 
cf vt lbwbyj ghfmnbrfib b'tyt,ty rjrfbybc cbystpeh fyfkjut,c= 
vf  uf kbsfl= yjdjrfbyc= hjvtkbw fytcstpbehb sdbct,t,bs fh xf

R
N

N

O

O

RI

RII

stjabkbyb

N

N

stjabkbyb ( R = RII = CH3 , R
I = H ) 

stj,hjvbyb (R = H,   RI = RII = CH3)
rjatbyb ( R = RI = RII = CH3)\
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lt yj,bs rb xfbib (pjubths /biib bub [es ghjwtynfvltf)\ vbcb 
vb qt,f .bhbsflfl [lt,f xfbc ofhvjt,bc yfhxtyt,blfy\ rjatbyb 
rhbc nfkehb ybdsbtht,ff= fmdc ce,kbvfwbbc eyfhb= o'fkib b[ct,f\ 
rj atbyb fqfupyt,c wtynhfkeh ythdek cbcntvfc (nbgehb acbmj
cnb vekfnjhbf)= vfuhfv= fvfcsfyfdt= fafhsjt,c rjhjyfkeh cbc[k .
fhqdt,c lf fcnbvekbht,c uekbc veifj,fc\

bpjmbyjkbyatyfynhtybc /ueabc fkrfkjblt,bf|
vjhabyb (R = H,  R

I = H)=
rjltbyb (R = H, RI = CH3) lf
]thjbyb (R = CO = CH3  R

I = COCH3)\
vjhabyb jgbevbc thsthsb .bhbsflb itvflutytkb fkrfkj

b lbf (812%)\ .dtk,th.yek vbsjkjubfib cbpvht,bc qvthsb fhbc 
vjh atdcb= vjhabybc cf[tkojlt,fw cojhtl fmtlfy ofhvjbidf\ 
tc fk rfkjblb vjmvtlt,c wtynhfkeh ythdek cbcntvfpt= bodtdc 
tbaj hbfc (,th.y\ _ rfhufl dbnfy)= cekbthb cbvidblbcf lf ufyvfh
njt,bc uh.yj,fc\ vbcb [ibhb [vfht,f bodtdc yfhrjvfybbc thsths 
cf[tc _ vjhabybpvc\

cfvjwlffsbfy okt,ib ,trtnvf vbbqj pjubthsb vjyfwtvb e/ 
htlbc htwtgnjhbc ptlfgbhbc ajhvbc itcf[t,\ 0=750=85 yv x 0=65 yv 
afhsj,pt htwtgnjhc uffxybf fybjyehb /ueab= hjvtkcfw eths
lt,f vjhabybc rfsbjyehb /ueab\

lqtbcfsdbc lflutybkbf= hjv vjhabyb vjmvtlt,c lblb yf
[tdfh cathjt,bc mthmbc cgtwbabreh htwtgnjht,pt\

vjhabyb o'fkib vwbhtl [cyflb= eathj rhbcnfkehb ybdsb
t ht,ff\ vhfdfkb fkrfkjblbcfufy ufyc[dfdt,bs bub vjmvtlt,c fhf 
vfh nj v;fdt,sfy= fhfvtl nentt,sfyfw (vjktrekfib atyjkehb 
]bl hjmcblbc /ueabc fhct,j,bc ufvj)\ vjhabyb yfhrjnbrekb 
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stj,hjvbyb (3=7lbvtsbkmcfynbyb) lblb hfjltyj,bs ud[dlt,f 
rfrfkib (1=8%)= cfblfyfw ofhvjt,c= xdtekt,hbd= vbcb vbqt,f\ fv 
fk rf kjblc vwbht hfjltyj,bs itbwfdc xfbw\ stj,hjvbyb v'fhb 
ybd sbtht,ff= b[cyt,f w[tk o'fkib\ bub .fkbfy ifhlvltyb vjmvtlt
,bs [fcbfslt,f= fqfupyt,c lf fcnbvekbht,c wtynhfkeh ythdek 
cbcntvfc\ wbd o'fkib vwbht [cyflj,bc ufvj vtlbwbyfib b'tyt,ty 
vbc vfhbkt,c\

rjatbyb (1=3=7nhbvtsbkmcfynbyb) vybidytkjdfyb hfjlt yj
,bs ud[dlt,f 'fdbc vfhwdkt,ib (1=5%)= ufycfresht,bs lblb hfj

O

RIO

RO
N — CH3

vjhabyb

fybjyehb
/ueab

xfqhvfdt,f

,hn'tkb 
ptlfgbhb

H

HO

HO

N — CH3

O

f <

F _ vjhabybc vjktrekbc rjyabuehfwbekb ajhvekf
< _ e/htlbc htwtgnjhbc cmtvf= hjvtkptlfw vjhabyb vjmvtlt,c
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fy fk utnbrt,bc evybidytkjdfytcb ofhvjvflutytkbf\ bub .kbthb 
nrb dbk ufvf'ext,tkb sdbct,t,bs [fcbfslt,f lf nhfdvt,bc lhjc 
ij rbc cfobyffqvltuj vjmvtlt,bs ufvjbhxtdf\ lblb ljpt,bs vbqt ,f 
bodtdc .bkc\

vtlbwbyfib vjhabyb= xdtekt,hbd= ufvjb'tyt,f ]blhjmkj
hb lbc cf[bs= fvfcsfy= ceasf vjhabybc ufhlf b'tyt,ty fuhtsdt 
jvyf gjyc (50% vjhabyb) lf gfynfgjyc (jgbevbc itvflutykj,fib 
itvf df kb js[b fkrfkjblbc ]blhjmkjhblt,bc yfhtdb)\

bpjmbyjkbyatyfynhtybc /ueabc fkrfkjblt,bc vtjht ofh
vjvflutytkbf vjhabybc vtsbkbc tsthb _ rjltbyb\ vbcb hfjltyj,f 
jgbevib itflutyc 0=26%c\ rjltbyb eahj cecnb yfhrjnbrekb 
vjm vtlt,bcff= dblht vjhabyb= vfuhfv eahj .kbthfl vjmvtlt,c 
[dt kt,bc wtynht,bc fupyt,flj,fpt= hbc ufvjw bub afhsjl uf
vj b'tyt,f vtlbwbyfib [dtkt,bc cfobyffqvltujl\ fqcfybiyfdbf= 
hjv jgb evbc itvflutykj,fib itvfdfk ths fkrfkjblc= vjhabybc 
lb vt sbktsthc _ st,bbyc yfhrjnbrekb vjmvtlt,f fh uffxybf\

[tkjdyehfl vbqt,ekb yfofhvt,blfy cfbynthtcjf lbfwt
nbk vjhabyb= fye ]thjbyb\ bub thsthsb 'dtkfpt ufdhwtkt,ekb 
yfhrjnbrbf\ fvfcsfy= vbcb abpbjkjubehb vjmvtlt,f ufwbkt,bs 
eahj .kbthbf= dblht vjhabybcf\



59

aminmJavebi, peptidebi, cilebi

aminmJavebi

fvbyv;fdt,b jhufyekb yfthst,bf= hjvtksf vjktrekt,b ths
lhjekfl itbwfdc rfh,jmcbkbc /ueacf lf fvby/ueac\

,eyt,fib lff[kjt,bs 300 fvbyv;fdff wyj,bkb= hjvtksfufy 
pj ub v[jkjl ths hjvtkbvt jhufybpvib ud[dlt,f\

fvbyv;fdt,b ghjnjgkfpvfib uf[cybkb wfkrtekb vjkt re
kt  ,bc cf[bs fhct,j,c fy thsvfytssfy rjdfktynehb ,vt,bsff 
lf rfd  ibht,ekb= gtgnblt,bcf lf wbkt,bc cf[bs\ fqybiyek ,bjgj
kb  vtht,ib ud[dlt,f v[jkjl afvbyv;fdt,b= hjvtksf ajhvekf 
pj  uflb cf[bs fct ufvjbcf[t,f| 

fq cfybiyfdbf= hjv wbkt,bc itvflutykj,fib itlbc v[jkjl R—CH—COOH

NH2

afvbyv;fdt,b\
w[jdtkehb jhufybpvt,bcfsdbc afvbyv;fdt,bc .bhbsflb 

o'f  hjf cfrdt,b wbkt,b= vhfdfkb afvbyv;fdf sdbs fv jhufybpvib 
ofh  vjbmvyt,f= vfuhfv wbkbc cbystpbcfsdbc cfzbhj pjubthsb 
afvby v;fdf jhufybpvib fh ofhvjbmvyt,f lf cfzbhjf vfsb ufhtlfy 
itvj nf yf\ bcbyb itewdktkb fvbyv;fdt,bc cf[tkojlt,bsff wyj
,bkb\ fc t sb fvbyv;fdt,bf| dfkbyb= ktbwbyb= bpjktbwbyb= kbpb yb= 
nht j ybyb= vtsbjybyb= atybkfkfybyb lf nhbgnjafyb\

afvbyv;fdt,b o'fkib [cyflb rhbcnfkehb ybdsbtht,t,bf= 
vhf dfk vfsufyc nr,bkb utvj fmdc\

afvbyv;fdt,b vfqfkb kqj,bc ntvgthfnehbc vmjyt ybd sb
tht ,t,bf= hjvkt,bw welfl b[cyt,f fhfgjkfhek jhufyek ufv[c
ytkt,ib\ o'fkib [cyflj,f vybidytkjdfyb afmnjhbf jhuf ybp vib 
fvbyv;fdt,bc ,bjkjubehb aeymwbbc itchekt,bcfsdbc\ [cyflj
,fc sfyff lfrfdibht,ekb fuhtsdt vfsb itojdf lf nhfycgjhnb\

afvbyv;fdt,b itlbc hjujhw rfh,jmcbkbc= bct fvby/ue ab
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3\ afvbyv;fdt,b ofhvjmvybc vfhbkt,c fhfjhufyek v;f dt,sfy|
4\ fpjnjdfyv;fdbc vjmvtlt,bs afvbyv;fdt,b ufhlfbmvyt,f a]

bl hjmcbv;fdt,fl|
5\ afvbyv;fdt,bc ehsbthsmvtlt,bs fklt]blt,sfy vbbqt,f 

xfyfwdkt,ekb bvbyt,b (ibabc ae.tt,b)|
6\ .fkpt vybidytkjdfyb htfmwbff uflffvbybht,bc htfmwbf= 

hj vtkbw afvbyv;fdt,bc ,bjcbystpbc .bhbsflb upff\ jhuf ybp

vbcfsdbc cfzbhj hjvtkbvt afvbyv;fdf cbystpbhlt,f e/ht
lt,ib\ uf lffvbybht,bc cfiefkt,bs jhufybpvib [lt,f wfkrtekb 

afvbyv;fdbc cbzfh,bc sfdblfy fwbkt,f lf= fmtlfy ufvjvlbyfht= 
e/ht lt,ib fvbyv;fdfsf itvwdtkj,bc htuekbht,f\

H2N — CH — COOH+HCl         (H3N
+ — CH — COOH)Cl _

R R

peptidebi. cilebi

R — CH — COOH+HNO2         R — CH — COOH+N2+H2O

NH2
OH

gtgnblt,b lf wbkt,b vbtresdyt,f ,bjkjubehfl fmnbeh 
ybd sb tht,fsf evybidytkjdfytc rkfcc\ bcbyb wjw[fkb vfnthbbc 

R — CH — COOH+CH3OH          R — CH — COOCH3  

R  — CH  — COOCH3

NH2 NH3
+

 Cl _

- H2O

NH2 

HCl
- NH4Cl

NH3

2R — CH — COOH+Cu(OH)2          R — CH — NH2

NH2 — CH — RCO   —   O

O — CO

Cu
NH2

- 2H2O

R — CH — COOH+O == CH — RI              R — CH — COOH

NH2 N == CH — RI

- H2O
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cfs dbc lfvf[fcbfst,tk htfmwbt,ib|
1\ afvbyv;fdt,b ae.tt,sfy ofhvjmvybc vfhbkt,c= fvfc

sfy\ vfhbkt,c v.bvt kbsjyt,sfy itb.kt,f ]mjyltc rjvgktmcehb 
[fcbfsb\ vfufkbsfl= f[kfl lfvpflt,ek cgbkty.bc jmcblsfy 'dt
kf afvbyv;fdf ofhvjmvybc wbcathb athbc cgbkty.bc rjvgktmcc\

2\ mkjho'fk,flbc sfyfj,bcfc afvbyv;fdt,bc cgbhnt,bs 
tst hbabwbht,bc itltufl vbbqt,f hsekb tsthb|

ukbwbyb dfkbybfkfybyb

ktbwbyb atybkfkjybybbpjktbwbyb

ghjkbyb

fvbyv;fdt,b yf[ibho'fk,flt,bc udthlbsb /fzdt,bs

H2N — C — COH

H O

H

H2N — C — COH

H O

CH3

H2N — C — COH

H O

C H

CH3 CH3

H2N — C — COH

H O

C H2

CH3 CH3

C H

H2N — C — COH

H O

C H

CH3 CH2CH3

H2N — C — COH

H O

C H2

CH2

HN — C — COH

H O

CH2CH2
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cthbyb vtsbjybybnhtjybyb

wbcntbyb fcgfhfubybnhbgnjafyb

fvbyv;fdt,b gjkfhekb= ytbnhfkehb udthlbsb /fzdt,bs

H2N — C — COH

H O

C H2

O H CH3

H2N — C — COH

H O

H — C — OH

S — CH3

H2N — C — COH

H O

C H2

C H2

H2N — C — COH

H O

C H2

S H

H2N — C — COH

H O

C H2

N
H

H2N — C — COH

H O

C H2

C — NH2

O

H2N — C — COH

H O

C H2

C — NH2

O

C H2

ukenfvbyb
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fcgfhfubybc v;fdf nbhfpbybukenfvbybc v;fdf

kbpbyb ]bcnblbybfhubybyb

fvbyv;fdt,b v;fdehb fy ae.bc aeymwbjyfkehb /ueat,bs 
udthlbs /fzdt,ib

H2N — C — COH

H O

C H2

COH

O

H2N — C — COH

H O

C H2

COH

O

C H2

H2N — C — COH

H O

C H2

OH

H2N — C — COH

H O

(C H2)4

NH2

H2N — C — COH

H O

(C H2)3

NH —  C
NH2

NH

H2N — C — COH

H O

C H2

NH N
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hjabkehj,bc ufphlf\
fv vbpybs eahj [ibhfl vbvfhsfdty htfmwbfc tsbkmkjhj

ajhvbfnsfy= hbc itltuflfw ofhvjbmvyt,f ithtekb fy]blhblb\ fct 
sfylfsfyj,bs= @yf,b/yf,b/# [jhwbtklt,f gtgnblehb /fz dbc phlf\

vt20 cfereybc 50bfy okt,blfy bo't,f ,bjkjubehfl fmnb
ehb ,eyt,hbdb gtgnblt,bc cbystpbc thf\ elbltc vbqotdfc ofh
vjflutyc 19631965 okt,ib uthvfytkb vtwybtht,bc wfybc lf reybc= 
lf fvthbrtkb vtwybthbc rfwjbfybcbc  vbth ufy[jhwbtkt,ekb 
bycekbybc cbystpb\

cilebi

wbkt,b hsekb fqyfuj,bc ,bjgjkbvtht,bf= hjvtksf itvfl
uty kj,fib= ufhlf gjkbgtgnblehb /fzdt,bcf= itb.kt,f itud[d ltc 
c[df jhufyek yfthssf yfist,b fy vjktrekt,b\ yerktbyv;f dt,
sfy thsfl wbkt,b evybidytkjdfytc hjkc fchekt,c wjw[fk 
,e yt,fib\

wbkt,c 'jaty jh lbl /ueafl _ vfhnbd wbkt,fl= fye ghj nt

byt,fl= lf hsek wbkt,fl= fye ghjntblt,fl\ v;fdf fhtib ghj ntb
yt,bc ]blhjkbpbc itltufl ofhvjbmvyt,f v[jkjl afvbyv;fdt,bc 
yfhtdb= [jkj ghjntblt,bc ]blhjkbpbcfc vfssfy thsfl [lt ,f 
c[df fhfjhufyekb lf jhufyekb yfthst,bc vbqt,f\

wbkt,ib ghjntbyt,c  vbtresdyt,f| fk,evbyt,b= ukj,ekbyt,b= 
ukentkbyt,b lf crkthjghjntbyt,b\

fk,evbybc o'fkib rfhufl b[cyt,f= ud[dlt,f h.tib= rdthw[bc 
wbkfib lf cbc[kib\

.  .  .  — N—CH—C—N—CH—C—N—CH—C—N—CH—C. . .

O O O O

H R RI RIIH H H
gjkbgtgnblb
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yt ,bc vbthb ajhvbc (vbrhjjhufybpvt,b= vwtyfhtt,b= w[jdtkt,b) 
.b hb sflb rjvgjytynt,bf\

peptidebi

gtgnblt,b bctsb yfthst,bf= hjvkt,bw fut,ekbf fvbyv;fdt,bc 
yfist,bcfufy\ gtgnblt,c 'jaty jkbujgtgnblt,fl (lb= nhb= 
ntnhf lf f\i\ gtgnblt,b)= hjvtksf vjktrekt,b itbwfdc fhf
evtntc 10 fvbyv;fdeh yfisc lf gjkbgtgnblt,fl\

gtgnblt,bc ofhvjmvyf lfrfdibht,ekbf afvbyv;fdt,bc vybid
ytkjdfy sdbct,t,sfy _ vfsb gjkbrjyltycfwbbc eyfhsfy\ hj
ujhw gtgnblt,ib= bct wbkt,ib= bcbyb thsvfytsc erfdibhlt ,b fy 
gtg nblehb (fvblehb) ,vt,bs= hjvkt,bw ofhvjmvybkbf thsb 
fvbyv;fdbc rfh,jmcbkbc /ueabcf lf vtjhbc _ afvby/ueabc 
[fh/pt|

gtgnblehb cbystpbc tc htfmwbf vbvlbyfhtj,c hjujhw wj
w[fk jhufybpvib (,bjcbystpb)= bct kf,jhfnjhbek gbhj,t,ib 
(mb vbehb cbystpb)\ fvfcsfy= fqybiyekb ghjwtcb ufwbkt,bs eahj 
hse kfl vblbc= dblht afvbyv;fdfsf gbhlfgbhb gjkbrjy lty cfwbf 
o'kbc vjktrekt,bc ufvj'jabs\

gbhj,bsfl vbqt,ekbf= hjv gtgnblt,b itbwfdc fcfvlt= [jkj 
wb kt,b _ fcpt vtn fvbyv;fdeh yfisc\

gtgnblt,bcf lf wbkt,bc fvbyv;fdehb itlutybkj,bc= fye vfs ib 
itvfdfkb afvbyv;fdt,bc sdbcj,hbdb lf hfjltyj,hbdb itlut yb
kj,bc lflutyf itcf.kt,tkbf sfyfvtlhjdt abpbrehb lf mbvb e hb 
vtsjlt,bc ufvj'tyt,bs\ lqtbcfsdbc itveifdt,ekbf gtgnb lt ,bc 
cbystpbc cnhfntubf= hjvkbc vb[tldbsfw itcf,fvbc tnf gt, pt 
cfzbhjf thsb aeymwbehb /ueabc lfwdf lf vtjhbc uffm nb e ht,f\

bvbcfsdbc= hjv gtgnblehb cbystpb cfrvfjl vfqfkb cbxmf hbs 
vbvlbyfhtj,ltc= cfzbhjf gbhdtkb fvbyv;fdbc rfh,jmcbkbc /ue
abc uffmnbeht,f _ vbcb rfh,jybkehb yf[ibh,flfnjvbc tk tmn
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ghjwtct,bc htuekfnjhbc aeymwbfc\
wbkbc ,bjkjubehb aeymwbbc lfcflutyfl cfzbhjf vbcb vj

kt rekehb vtmfybpvbc lflutyf\ wbkbc gbhdtkflb cnhemnehf 
ofh vjflutyc cfae.dtkc vbcb vtjhflb lf vtcfvflb cnhemnehbc 
ufy cfpqdhbcfsdbc\

wbkbc gbhdtkflb cnhemnehbc  (fvbyv;fdfsf sfyvbvltdhj,bc 
vj yfwdktj,f) lflutyf itcf.kt,tkbf fvbyv;fdehb sfyvbvltd hj ,bc 
eiefkj fyfkbpbs fy utytnbrehb rjlbc lf[vfht,bs\

wbkbc vtjhflb cnhemnehbc mdti buekbc[vt,f gjkb gtg
nb  lehb /fzdbc rjyajhvfwbf\ tc fhbc /fzdt,c ijhbc fhct,ekb 
o'fk   ,flehb ,vt,bs cnf,bkbpt,ekb pbupfubct,hb gtgnblehb /
fz  dt,bc fcjwbfnb\ itvltu [lt,f [dtekb rb,bc vcufdcfl /fzdbc 
lf[  dtdf\ acgbhfkbc cnf,bkbpt,f [jhwbtklt,f gjkbgtg nb le hb 
/fzdbc C=O lf N_H /ueat,c ijhbc fhct,ekb ibuf vj kt rekehb 
o'fk,flehb ,vt,bs\

fvbyv;fdehb yfist,bc hf lb rfkt,b cgbhfkbc vbth ofh vjmv yb kb 
wbkbylhbc gthb at hb fpt vlt,fhtj,c\

cgbhfkbc sbsjtek [dbfpt vjlbc 36 fvbyv;fdehb yfisb\
gjkbgtgnblehb /fzdb= hj vtkbw ufhrdtekb hfjltyj,bs it

bwfdc vtjhflb cnhemnehbc e, yt,c= xdtekt,hbd cbdhwtib to'j,f 
it lfht,bs rjvgktmcehb cbcntvbc cf[bs _ qt,ekj,c vt cf vtek 
cnhemnehfc\ fv cbcntvbc cnf ,bkbpt,fib vybidytkjdfy hjkc 
fchekt,c o'fk,flehb ,vt,b udthlbsb hflbrfkt,bc aey mwb eh 
/ue at,c ijhbc= lbcekablehb ,vt,b thsb lf bvfdt fy c[df
lfc[df /fzdbc wbcntbyeh yfist,c ijhbc= dfylthdffk ce hb 
vbpblekj,bc .fkt,bs ufygbhj,t,ekb ]blhj aj,ehb ehsb ths 
mvtlt,f fvbyv;fdehb yfist,bc fhfgjkfhek hflbrfkt,c ij hbc 
lf bjyehb eh sbths mvtlt,f fvbyv;fdehb yfist,bc bjyjutyeh 
hf lbrfkt,c ijhbc\

vtjs[tekb cnhemnehbc mdti uekbc[vj,ty thsyfbhb fy c[df
lfc[df gbhdtkflb= vtjhflb lf vtcfvflb cnhemnehbc vmjyt gj
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ukj,ekbyt,b o'fkib fh b[cyt,f= vfuhfv [cyflbf vfhbksf 
ufy pf dt,ek [cyfht,ib\ vfs vbtresdyt,f cbc[kbc ukj,ekbyt,b 
lf wbkf vbjpbyb\ tc erfyfcrytkb ud[dlt,f reyst,ib\

ukentkbyt,b b[cyt,f v[jkjl nenbc ufypfdt,ek [cyfht,ib\ 
ud[dlt,f vwtyfhtt,ib\

crkthjghjntbyt,b e[cyflb 
wbkt,bf\ vfs vbtresdyt,f rehf
nbyt,b= rfybcf lf itvfthst,tkb 
mcjdbkbc wbkf rjkfutyb lf 
,eyt,hbdb f,htievbc wbkf 
ab,hjbyb\

ghjntblt,b ofhvjflutyty 
ithtek ,bjgjkbvtht,c\ fhxt
dty| ukbrjghjntblt,c _fh
fwbkjdfyb yfobkbc cf[bs 
i t b w f d c  y f [ i b h  o ' k t , c 
kbgjghjntblt,c (itbwfdc 
kbgblt,c)= yerktjghjntblt,c 
_ itbwfdc yerktbyv;fdt,c= 
ajcajghjntbyt,c _ itbwfdc 
ajcajhv;f dfc yfist,c lf 
vtnfkjghjntbyt,c _ itbwfdc 
vtnfksf bjyt,c\

wbkt,b ajhvbc vb[tldbs 
b'jaf jh /ueafl| ab,hbkeh 
lf ukj,ekeh wbkt,fl\ wbkfc= 
cflfw cbuh.bc itafhlt,f cbu

fytcsfy 10pt vtnbf ab,hbkehb tojlt,f= [jkj wbkfc= cflfw 
cbuh.bc itafhlt,f cbufytcsfy 10pt yfrkt,bf _ ukj,ekehb\

ab,hbkehb wbkt,b mcjdbkt,bc .bhbsfl cfvityt,kj aeym
wbfc fchekt,c\ ukj,ekehb wbkt,b rb fchekt,ty cfcbwjw[kj 

cbkbc αcgbhflehb cnhem

nehf
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fy fh fhct,j,f bodtdc lffdflt,fc= hjvtkbw wyj,bkbf ifmhbfyb 
lbf ,t nbc cf[tkojlt,bs\ fv lhjc ukerjpbc hfjltyj,f cbc[kib 
vf nekj,c= hfw bodtdc gfsjkjubehb ghjwtct,bc ufydbsfht,fc\ 
by cekbyb b'j gbhdtkb wbkf= hjvkbcsdbcfw vskbfyfl bmyf uf
iba hekb gbhdtkflb cnhemnehf\ fvfcsfyfdt= bub gbhdtkb wb kff= 
hjvkbc mbvbehb cbystpbw ufy[jhwbtklf\ bycekbybc c[df lfc[df 
cf[tj,f thsvfytsbcfufy ufyc[dfdlt,f  A /fzdbc itlut yb kj ,bs 
_ ufyc[dfdt,ekbf fvbyv;fdehb yfist,b\ flfvbfybc by ce kby ib 
fvbyv;fdfsf sfyvbvltdhj,f ufyc[dfdlt,f [fhbc bycekbybc= w[d hbc 
bycekbybc= w[tybc bycekbybc fvbyv;fdfsf sfyvbvltd hj ,b cfufy\ 
vbe[tlfdfl bvbcf= hjv cbystpehfl erdt vbqt,ekbf flf vb fybc 
bycekbyb= cfofhvjj vfcinf,bs vbcb cbystpb trjyjvbehfl fhf
[tkcf'htkbf\ fvbnjv= fv;fvfl f[ltyty qjhbc bycekbybc (flf vb
fybc bycekbybcufy bub ufyc[dfdlt,f thsb  C,jkjbfyb fvbyv;fdehb 
yfisbs) ufhlfmvyfc flfvbfybc bycekbyfl fy b'tyt,ty ut ye hb 
by;bythbbc vtsjlt,c\

vhfdfkb njmcbrehb ybdsbtht,f wbkjdfyb ,eyt,bcff\ fct st ,bf| 
vbrhj,ekb ofhvjij,bc .fkpt .kbthb njmcbyt,b= vbrhj njm
cbyt,b (itlbc i[fvbfyb cjrjt,bc itvflutykj,fib)= pjjnjmcb yt ,b= 
hjvtksf ijhbc ufycfresht,bs fqcfybiyfdbf aenrhbc i[f vb cf lf 
udtkbc i[fvbc gtgnblnjmcbyt,b\

vhfdfkb fynb,bjnbrb fy vskbfyfl gtgnblehb ,eyt,bcff= fy 
sf dbc cnhemnehfib itbwfdc gtgnbleh ahfuvtync\

jhufybpvib fhct,ekb wbkt,blfy ufycfresht,ekb 'ehf lqt
,bc qbhcbf ]tvjukj,byb\ bub cbc[kbc thbshjwbnt,bc .b hb sflb 
rjvgjytynbf lf f[jhwbtkt,c ;fyu,flbc uflfnfyfc abkn dt ,blfy 
mcjdbkt,fvlt lf yf[ibhjh;fyubc uflfnfyfc mcjdb kt ,b lfy abkn
dt ,fvlt\ c[dflfc[df cf[tj,bc ]tvjukj,byc rhbcnf kt,bc ufyc[df
dt,ekb ajhvf= [cyflj,f lf ;fyu,flbcflvb cohfadf fmdc\

]tvjukj,bybc hjvtkbvt /fzdbc cnhemnehbc itwdkf bodtdc 
ufhr dtek lffdflt,t,c\ vfufkbsfl= yjhvfkehb ]tvjukj,bybc hj
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kbgtgnblehb /fzdt,bc xfo'j,bc [th[c cbdhwtib lf aeymwb e hb 
lf cnhemnehekb sdfkcfphbcbs thsbfyb vfrhjvjkt re ke hb 
ofhvjyfmvybc ajhvbht,fc= cflfw sbsjtekb /fzdb byfhxeyt,c 
sfdbc gbhdtkfl= vtjhtek lf vtcfvtek cnhemnehfc lf ufvjlbc 
thsb eahj vfqfkjhufybpt,ekb cbdhwbsb cnhemnehbc vmjyt 
rjvgktmcbc hjkib\

peptidebis da cilebis biologiuri roli

lqtbcfsdbc lfl utybkbf vhfdfkb gtgnblbcf se wbkbc fqyfuj,f 
lf ,bjkj ub ehb hjkb\

1975 otkc fvthbrtkb vtwybthbc= ]bepbc vbth fqvjxtybk bm yf 
gtgnblsf /ueab= hjvtkbw ufdktyfc f[ltyc ythdekb bvgek ct
,bc uflfwtvfpt\

cfcbwjw[kj ghjwtct,bc 'dtkfpt eahj cfbynthtcj sfdbct
,e ht,f vlujvfhtj,c jhufybpvbc eyfhib= lfvjerblt,kfl fhtue
kb hjc sfdbcb mbvbehb htfmwbt,b\ w[jdtkeh jhufybpvib tc ghj
wtct,b vbvlbyfhtj,c ]jhvjyt,bc lf[vfht,bs= hjvtksf cby st pb 
[jhwbtklt,f c[dflfc[df jhufyjt,bc vtidtj,bs\

]jhvjyekb fmnbdj,bs ufvjbhxtdf wfkrtekb gtgnblt,b= hj
vtksfw gtgnbl]jhvjyt,bc cf[tkojlt,f vbbqtc\

*^* cfereybc ,jkjc lflutybk bmyf= hjv sbhrvtkt,b vjyf
ob ktj,fc qt,ekj,c fhnthbekb oytdbc htuekbht,fib\ vfkt 
vf sb mthmblfy ufvj'jabk bmyf htybyb= ybdsbtht,f= hjvkbc it'dfyf 
dt yfib bodtdlf oytdbc ufphlfc\ fv yfthsbc itvwdtkj,bc lflutyfc 
cbc[kib lblb vybidytkj,f fmdc vbjrfhlbc byafhmnbcf lf c[df 
lf fdflt,fsf lbfuyjcnbrbcfsdbc\

efqhtcfl lblb vybidytkj,f fmdc rezmdtif /bhrdkbc vbth 
cby stpbht,ek ]jhvjyc bycekbyc\ fqvjxtybk bmyf= hjv rezmdtif 
/bhr dfkb fhtuekbht,c ukerjpbc hfjltyj,fc cbc[kib\ tc ]
jh vj yb vybidytkjdfybf jhufybpvbcsdbc= hflufy vbcb yfrkt,j,f 
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vtkbvt /fzdbc cnhemnehbc vtvrdblhtj,bsb wdkbkt,f bo dtdc t\o\ 
@vjktrekeh lffdflt,t,c#= hjvkt,bw wyj,bkbf ]tvj ukj ,b yj
gfsbt,bc cf[tkojlt,bs\ fctsb lffdflt,ff yfvukbct,he/ht lekb 
fytvbf= hjvtkbw afhsjlff ufdhwtkt,ekb cfv[hts fvt hbrbcf lf 
fahbrbc rjynbytynpt\ lffdflt,f .fkpt vodfdtl vbv lb yfhtj,c lf 
[ibhfl cbrdlbkbsfw vsfdhlt,f\

fqcfybiyfdbf bc afmnb= hjv ,bjrfnfkbpfnjht,b _ ath vty-
nt ,b wbkjdfyb ,eyt,bc yfthst,bf\ vfsb vjktrekehb vfct,b vth
'tj,c 10000100000 afhukt,ib\ xdtekt,hbd= athvtynib thsb fy 
hfv ltybvt gjkbgtgnblehb /fzdbf\ athvtynt,bc rkfcbabrfwbfc 
f[ ltyty bv htfmwbt,bc vb[tldbs= hjvtksf rfnfkbpt,fcfw f[ lt yty 
bcbyb\ fvbc vb[tldbs fhxtdty | jmcbljhtlemnfpt,c (;fyudffql 
utybsb htfmwbt,bc ofhvvfhsdtkb athvtynt,b)= nhfycat hf pt,c 
(aeymwbehb /ueat,bc uflfvnfyb athvtynt,b)= ]blhjkfpt,c (vf ]
blhjkbpt,tkb athvtynt,b)\

cilebis xelovnuri sinTezi

wbkt,bc vbqt,f mbvbehb upbs ,bjjhufyekb mbvbbc thsthsb 
evsfdhtcb ghj,ktvff\ fv v[hbd= erfyfcrytk lhjc= lblb itltut,bf 
vbqotekb= hfibw uflfvo'dtnb hjkb bsfvfif lyvbc utytnbrehb 
hjkbc ufibadhfv lf wbkbc ,bjcbystpbc .bhbsflb ghjwtct,bc 
itcofdkfv\ ufvjxtybkvf byukbctkvf ,bjmbvbrjcvf ahtlthbr cty
uthvf gbhdtkfl ufyf[jhwbtkf bycekbybc [tkjdyehb cbystpb\ 
1953 otkc a\ ctyuthvf lfflubyf wbkf bycekbybc mbvbehb fut,e
kt,f\ tc b'j gbhdtkb wbkf= hjvkbc mbvbehb ajhvekf wyj,bkb 
uf[lf\ fvfdt okt,ib fvthbrtkvf vtwybthvf dbyctynj lbe dbybtv 
ufyf[jhwbtkf wbkf]jhvjyt,bc= jmcbnjwbybcf lf dfpjghtcbybc 
[tkjdyehb cbystpb\ a\ ctyuthcf lf lbe dbybtc fv ufvjrdktdt,b
cf sdbc 1956 otkc vbtybzfs yj,tkbc ghtvbf\
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naxSirwylebi

yf[ibho'kt,b= wbkt,sfy lf kbgblt,sfy thsfl= ofhvjflutyc 
wjw[fkb jhufybpvbc itvflutykj,fib itvfdfk thsths evybid
yt kjdfytc yfthsc\ bcbyb ufdhwtkt,ekbf hjujhw w[jdtkeh (vihf 
kb vfcbc 2 %)= bct vwtyfhtek (vihfkb vfcbc 80 %) cfv'fhjib\ flf
vbfybc jhufybpvib yf[ibho'kt,c .fkpt vybidytkjdfyb aeym wbf 
frbchbf\

yf[ibho'kt,b ufvjb'tyt,f yerktbyv;fdfsf cbystpbcfsdbc= 
ofh vjflutyc yerktjnblehb rjathvtynt,bc itvflutytk rjvgj
yty nt,c= itlbc ithtekb ,bjgjkbvtht,bc (ukbrjghjntbyt,b= 
ukb rjkbgblt,b) itvflutykj,fib= hjvtksf aeymwbt,b flfvbfybc 
jh ufybpvib hsekb lf vybidytkjdfybf\

nthvbyb @yf[ibho'kt,b# gbhdtkfl itvjnfybk bmyf *^* c 
bc 40bfy okt,ib= hflufyfw bv gthbjlbcfsdbc wyj,bk fqybiyek 
,e yt,hbd yfthssf itlutybkj,bc ufvjcf[df itb.kt,jlf ajhve
kbs Cn(H2O)m\

yf[ibho'kt,b itb.kt,f lfd'js cfv lbl /ueafl| vjyjcf mf
hb lt,fl= jkbujcfmfhblt,fl lf gjkbcfmfhblt,fl\ vjyjcfmf hb-
lt,b evfhnbdtcb yf[ibho'kt,bf= hjvkt,bw fqfh ]blhjkbp
lt,f eahj vfhnbd yfthst,fl\ gjkbcfmfhblt,b ofhvjflutyc 
vj yjcfmfhblt,bc gjkbrjyltycfwbbc ghjlemnc\ bcbyb nbgehb 
gj kbvtht,bf lf [ibhfl fut,ekbf fsfcj,bs vjyjcfmfhblekb 
yfi sbcfufy\ jkbujcfmfhblt,c iefktlehb flubkb ezbhfdc vjyj 
lf gjkbcfmfhblt,c ijhbc (itbwfdc 210 vjyjcfmfhblek yfisc)\
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,j ybkehb /ueabcf lf hjvtkbvt ]blhjmcblbc /ueabc ehsb
ths mvtlt,bc itltufl\ ** cfereybc 20bfy okt,ib ]tejhcvf 
tmc gthbvtynekfl lfflubyf pjubthsb vjyjcfmfhblbc wbrkbc 
pjvf\ vb cbdt obyflflt,bs= tmdcotdhbfyb wbrkt,bs ufvjcf[ek 
yf[ ibh o'kt,c gbhfyjpt,b tojlt,f= [jkj [esotdhbfyb wbrkt,bs 
uf vj cf[ekc _ aehfyjpt,b\

v'fh vlujvfhtj,fib vjyjcfmfhblt,c wbrkehb fqyfuj,f fmdc\ 
vf ufkbsfl= cgbhnblfy fy o'kblfy ufvjrhbcnfkt,bcfc Duke
rj pf vbbqt,f a-Dukerjgbhfyjpbc cf[bs= [jkj gbhblbyblfy 
uf vjrhbcnfkt,bcfc _ b-Dukerjgbhfyjpbc cf[bs\ bcbyb ufyc[
dfdt,ekb res[bs f,heyt,ty cbyfskbc gjkfhbpfwbbc cb,hn'tc\ 
ifm hbc [cyfht,bc vbth cbyfskbc gjkfhbpfwbbc cb,hn'bc ,hey dbc 
res[bc itwdkfc lhjbc ufyvfdkj,fib venfhjnfwbf toj lt,f\ fv 
ghjwtcbc mbvbehb cfae.dtkbf vjyjcfmfhblt,bc nfenj vt hbbc= fye 
wbrkehb lf qbf ajhvt,bc ojyfcojhekb yfhtdbc cf [bs fhct,j,bc 
eyfhb\ nfenjvthbbc fv cf[tc wbrkj-jmcj nfe njvthbf tojlt,f\

vjyjcfmfhblt,b o'fkib [cyflb rhbcnfkehb ybdsbtht,t,bf\ 
ev hfd ktcj,fc nr,bkb utvj fmdc\ vjktrekbc itvflutykj,fib ]
bl hjcmbkbcf lf fklt]blehb (fy rtnjyehb) /ueat,bc fhct,j ,bc 

H—C—OH

—
—

CHO

ufvj vjyjcfmfhblt,b itlbc cgbhnt,bcf lf fklt]blt,bcfsdbc (fy 
rtnjyt,bcfsdbc) lfvf[fcbfst,tk htfmwbt,ib\

cgbhnt,sfy= atyjkt,sfy lf c[df ]blhjmcbkitvwdtk yfth
st, sfy ehsbthsmvtlt,bcfc= v;fdehb rfnfkbpbc gbhj,t,ib= vj
yj cfmfhblt,b ofhvjmvybc wbrkeh fwtnfkt,c _ ukbrjpblt,c  
(uke rjpblt,c= vfyjpblt,c= ufkfmnjpblt,c lf f\ i\)\

'dtkf c[df fwtnfkbc fyfkjubehfl= ukbrjpblt,b fldbkfl 
]bl hjkbplt,f ufypfdt,ekb v;fdt,bs= vfuhfv bcbyb cfrvfjl 
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monosaqaridebi da misi nawarmebi

vjyjcfmfhblt,b (vjyjpt,b) ofhvjflutyc gjkb ]blhj mcb fk  lt ]
blt,cf lf gjkb]blhjmcbrtnjyt,c\ fvfcsfy= fklt]blbc /ue abc 
itvwdtk vjyjcfmfhblt,c fkljpt,c eojlt,ty= [jkj rt  njyehb 
/ueabc itvwdtk vjyjcfmfhblt,c _ rtnjpt,c\ lf,jkj t,f _ jpf 
lfvf[fcbfst,tkbf  yt,bcvbthb vjyjcfmfhb lb cfsdbc\

/fzdib yf[ibh,flfnjvt,bc hfjltyj,bc vb[tldbs fhxtdty| 
nhbjpt,c= ntnhjpt,c= gtynjpt,c= ]tmcjpt,c lf f\i\ vfsufy 
,e yt,fib 'dtkfpt ufdhwtkt,ekbf gtynjpt,b lf ]tmcjpt,b\

vjyjcfmfhblt,bcfsdbc lfvf[fcbfst,tkbf vjktrekfib fcb
vtn hbekb yf[ibh,flfnjvt,bc fhct,j,f= hjvtksf hbw[db /fzdbc 
cbuh.bc phlfcsfy thsfl vfnekj,c\

vjyjcfmfhblt,bc rjyabuehfwbbc ufycfpqdhf= t\b\ D fy Lcnt  
htjmbvbehb hbubcflvb vfsb vbresdyt,f= [jhwbtklt,f jmcb /
ue ablfy 'dtkfpt eahj lfijht,ekb yf[ibh,fldnjvbc rjyab
ue hfwbbc itlfht,bs D fy Lukbwthbybc fklt]blbc mbhfkehb 
wtynhbc rjyabuehfwbfcsfy\

vjyjcfmfhblt,bc D, Lcbcntvf fcf[fdc hfvltybvtlfy v[jkjl 
thsb mbhfkehb yf[ibh,flfnjvbc rjyabuehfwbfc= vfuhfv vbe
[tlfdfl fvbcf tc cbcntvf lqtvlt 'dtkfpt eahj [ibhfl b[vfht,f 
lf v[jkjl bidbfs itvs[dtdfib bwdkt,f R, Scbcntvbs\

vjyjcfmfhblt,bc cnhemneht,b fwbrkehbf\ cbyfvldbktib 
tc yfthst,b bv'jat,f yf[tdhflfwtnfkehb wbrkehb ajhvt,bc 
cf [bs= hjvtksf ofhvjmvyf [jhwbtklt,f vjyjcfmfhblbc rfh
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OH

OH
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H

H
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yt ,bcvbthb w[jdtkehb lf vwtyfhtekb jhufybpvbc itvfl uty
kj ,fib\ hb,jpbcf lf ltpjmcbhb,jpbc ajcafnt,b ofhvjflutyc 
yerktbyv;fdt,bcf lf rjathvtynt,bc cnhemnehek tktvtynt,c\ 
yf[ibho'kt,bc vtnf,jkbpvb= ajnjcbystpb= leqbkb lf vhfd
fkb c[df ,bjkjubehb ghjwtcb [jhwbtklt,f vjyjcfmfhblt,bc 
ajc af  nt,bc vjyfobktj,bs\ ufycfresht,ekb fqybidybc qbhcbf 
uke rjpj1ajcafnb= ukerjpj6ajcafnb lf ahemnjpj
1=6lb ajc afnb|

yf[ibho'kt,bc htfmwbbceyfhbfyj,bc ufphlbc ufhlf ajc
aj hbkbht,f e/htlbcfsdbc bvbnjvfwff [tkcf'htkb= hjv tc yf
thst,b e/htlbc vtv,hfyfib dth uflbc= t\b\ e/htlb yf[ibh o'kt,c 

brfdt,c vfs ajcajhbkbht,ek vlujvfhtj,fib fhct,j,bc uf vj\
vjyjcfmfhblt,pt cecnb lfv;fyudtkt,bc (vfufkbsfl= ,hj vbfyb 

o'kbc) vjmvtlt,bcfc [lt,f v[jkjl fklt]blehb /ueabc lf ;fyudf 
ukbrjyv;fdt,bc ofhvjmvybs|

v[jkjl gbhdtkflcgbhnekb /ueabc lf;fyudbcfc [lt,f ukb
rehjyv;fdt,bc ofhvjmvyf\ ukbrehjyv;fdt,b itlfht,bs fldb kfl 
ltrfh,jmcbkbhlt,f= fvbnjv fv upbs itcf.kt,tkbf ]tmcj pt ,blfy 
gtynjpt,bc vbqt,f\ ehjyv;fdt,b itlbc gjkbcfmf hb lt,bc itvfl
uty kj,fib\ bcbyb [cyflb ukbrehjyblt,bc cf[bs jh uf ybpvblfy 
ifhlsfy thsfl ufvj'jaty njmcbreh ybdsbtht,t,c\
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Dufkfmnjgbhfyjpf
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vluhf  lt,bf cecn nent fhtib ]blhjkbpbc vbvfhs\ fvfcsfy= ae
hf yjpblt,b= gbhfyjpblt,sfy itlfht,bs= ufwbkt,bs cohfafl ]
bl hjkbplt,f\

fkrbk]fkjutyblt,sfy lf fkrbkcekafnt,sfy ehsbths mvt
lt ,bcfc vjyjcfmfhblt,b ofhvjmvybc vfhnbd tstht,c\

vffwbkbht,tkb futynt,bc (vfufkbsfl= v;fdfsf fy]blhblt,bc) 
eh sbthsmvtlt,bcfc vjyjcfmfhblt,b ofhvjmvybc hsek tst ht,c= 
hjvkt,bw ]blhjkbplt,f hjujhw nent= bct v;fdf fhtib|

O

H

OH

OH

H OH

CH2OPO3H2H2O3POH2C

H

ahemnjpj1=6lbajcafnb

Br2 + H2O

CHO

(CHOH)4

CH2OH

COOH

(CHOH)4

CH2OH

vjyjcfmfhblt,bc hsekb tstht,blfy ufycfresht,bs cf'e
hflqt ,jf ajcajhv;fdfc tstht,b (ajcafnt,b)\ tc yfthst,b itlbc 
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H

OH

H

ukerjpj6ajcafnbukerjpj1ajcafnb

OH

OH

CH2OH

H
H

H

OH

OH OPO3H2

H
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nf kt,bc eyfhb fh uffxybfs\

oligosaqaridebi

vjyjcfmfhblt,bc hbw[dbc vb[tldbs jkbujcfmfhblt,b b'jaf 
lbcfmfhblt,fl= nhbcfmfhblt,fl= ntnhfcfmfhblt,fl= gtynfcf-
mfhblt,fl lf f\i\ jkbujcfmfhblt,blfy ufycfresht,bs vybidyt
kjdfybf lbcfmfhblt,b= fye ,bjpt,b\

lbcfmfhblt,b jhb thsyfbhb fy ufyc[dfdt,ekb vjyjcfmf hb
lekb yfisbcfufy itlut,f= hjvkt,bw thsvfytssfy lfrfdibht
,ekbf Oukbrjpblehb ,vbs\ fv erfyfcrytkbc ofhvjmvyfib vj
yfobktj,c thsb vjyjcfmfhblbc yf[tdfhfwtnfkehb ]blhjmcbkbc 
/ueab lf vtjht vjyjcfmfhblbc yt,bcvbthb ]blhjmcbkbc /ueab\ 

CHO

(CHOH)4

CH2OH

CH2OH

(CHOH)4

CH2OH

[H]

lbcfmfhblt,b v;fdf fhtib ]blhjkbplt,f vjyjcfmfhblt,bc ofh
vjmvybs\ lbcfmfhblbc itvflutykj,fib itvfdfkb jhbdt vfyjpf 
itcf.kt,tkbf thsyfbhb fy ufyc[dfdt,ekb b'jc\

lbcfmfhblt,blfy fqcfybiyfdbf kfmnjpf fy h.bc ifmfhb\ bub 
itlbc h.bc itvflutykj,fib (45%)\ vfc qt,ekj,ty h.bc ihfnblfy 
[fzjc vjwbkt,bc upbs\

lbcfmfhblt,bc ofhvjvflutytk kfmnjpfc b'tyt,ty afhvfwtd
nek ghfmnbrfib a[dybkt,bcf lf f,t,bc lfcfvpflt,kfl= hjujhw 
yfr kt,fl ]buhjcrjgbek ifmfhc lf= fuhtsdt= cfrdt,fl xdbkb  ,fdi
dt,bcfsdbc\ fqcfybiyfdbf= hjv ltlbc h.t itbwfdc 8 % kfm nj  pfc\ 
fv erfyfcrytkc 45/th yfkt,b cbnr,j fmdc= dblht cf mf hjpfc\

'dtkf lbcfmfhblb itlbc vjyjcfmfhblt,bcfsdbc lfvf [f cb
f st ,tk vhfdfk mbvbeh htfmwbfib\ bcbyb ofhvjmvybfy vfhnbd lf 
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ybrtkbc fy gfkflbevbc rfnfkbpfnjhbc sfyfj,bcfc vjyjcf
mf hblt,bc o'fk,flbs fqlutybs [lt,f vhfdfkfnjvbfyb cgbhnt,bc 
ofhvjmvyf (vfufkbsfl= ukerjpblfy vbbqt,f ukewbnb fye cjh
,bnb= ufkfmnjpblfy _ ufkfmnbnb= fye lewbnb= vfybpblfy _ 
vfybnb lf f\i\)\ bcbyb o'fkib fldbkfl[cyflb= nr,bkb utvjc 
vmjyt rhbc nfkehb ybdsbtht,t,bf\ pjubthsb vfsufyb (mcbkbnb= 
cjh,bnb) wdkbc ifmfhc lbf,tnbc lhjc\

rTuli naxSirwylebi

hsekb yf[ibho'kt,b bctsb yfthst,bf= hjvkt,bw ]blhj kb
pbc itltufl b.ktdbfy vfhnbd yf[ibho'kt,c _ vjyjpt,c\

hsekb yf[ibho'kt,b b'jaf jh /ueafl| jkbujcfmfhblt,fl 
lf gjkbcfmfhblt,fl\

jkbujcfmfhblt,b lf,fkvjktrekehb ojybc vmjyt gjkbcf mf
hb lt,bf= hjvkt,bw o'fkib b[cyt,bfy lf lfrhbcnfkt,bc eyfhb fmds\

gjkbcfmfhblt,b vfqfkvjktrekehb ojybc vmjyt yfthst,bf= 
hjvkt,bw o'fkib cecnfl fy chekt,bs fh b[cyt,bfy lf lfrhbc

OH

OH

CH2OH

H
H

H

O

H H

O
H

OH

OH

H

CH2OH
H

βkfmnjpf

H

O

H

OH

hsek tstht,c\ lbcfmfhblb itb.kt,f fhct,j,ltc hjujhw qbf= 
bct wbrkehb cf[bs= hbc ufvjw vfs [cyfht,c uffxybf venfhj nf
wbbc eyfhb\

lbcfmfhblt,bc vybidytkjdfyb ofhvjvflutytkbf cfmfhjpf 
(ktho vbc ifmfhb)\ bub afhsjlff ufdhwtkt,ekb vwtyfhtek cfv
'fhjib lf vwbht hfjltyj,bs itlbc sbsmvbc 'dtkf  vwtyfhbc it
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ofh vjmvyfvlt= [jkj fhfchek ]blhjkbpc _ jkbujcfmfhblt,bc 
(vfs ijhbc= lbcfmfhblt,bc) ofhvjmvyfvlt\ gjkbjpt,c uffxybf lb lb 
vjktrekehb vfcf= vfssdbc lfvf[fcbfst,tkbf vfrhjvj kt re kt ,bc 
jhufybpfwbbc eahj vfqfkb ljyt\

gjkbcfmfhblekb /fzdb itb.kt,f b'jc ufyinjt,ekb fy fhf
ufyi njt,ekb ([fpjdfyb)= gjkbjpb= hjvtkbw itlut,f v[jkjl 
th sb vjyjcfmfhblbc yfisbcfufy _ ]jvjgjkbcfmfhblbf= c[df lf
c[df vjyjcfmfhblekb yfist,bcfufy itvlufhb gjkbjpb rb _ ]
t nthjgjkbcfmfhblbf\

]jvjgjkbcfmfhblt,c vbtresdyt,f| cf[fvt,tkb= wtke kj pf= 
ukbrjutyb= ltmcnhfyt,b= mbnjyb lf c[df\

cf[fvt,tkb aukerjpbc yfist,bcfufy itvlufhb jhb ]jvj
gj kb cfmfhblbc _ fvbljpbc (1020 %) lf fvbljgtmnbybc (8090%) 
yfhtdbf\ bub ofhvjbmvyt,f vwtyfhtt,ib ajnjcbystpbc itltufl 
lf cfvfhfuj cfrdt,c ofhvjflutyc\ cf[fvt,tkb stshb= fvjhaekb 

OH

OH

CH2OH

H
H

H

O
H

H

O

HOH2C
O

H

OH

OH

H
CH2OH

H

cfmfhjpf

ybd sbtht,ff+ wbd o'fkib fh b[cyt,f\ w[tk o'fkib b/bh/dt,f lf 
vbcb ufhrdtekb yfobkb sfylfsfyj,bs b[cyt,f\ cf[fvt,kbc cohf
ab ufw[tkt,bcfc vfcib ]buhjcrjgbekb ntybc (1020%) fh ct ,j,bc 
ufvj [lt,f vfrhjvjktrekehb /fzdbc ]blhjkbpehb lfi kf= hbc 
itltuflfw vbbqt,f eahj lf,fkvjktrekehb gj kb cfmfhblt,bc 
yfhtdb _ ltmcnhbyt,b\ yfobkj,hbd ltmcnhb yb pt,ekb cf[fvt,tkb 
itlfht,bs rfhufl b[cyt,f o'fkib lf wyj ,b kbf [cyflb cf[fvt,kbc 
cf[tkojlt,bs\ ltmcnhbybpt,f vbv lb yfhtj,c gehbc w[j,bc 
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vflutykj,fib\ ufycfresht,bs lblb hfjltyj,bs ud[dlt,f ifm hbc 
kthovbcf lf ifmhbc zfh[kbc itvflutykj,fib (28 %)= cfblf yfw 
[lt,f cfofhvjj vfcinf,t,bs vbcb vbqt,f\ fv lbcfmfhblib Duke 
rjpf (gbhfyjpek ajhvfib) lf lfrfdibht,ekbf Dahem nj pfcsfy 
(aehfyjpek ajhvfib) yf[ibh,flbc fnjvt,sfy fh ct ,e kb ]bl hjm
cblbc /ueat,bc [fh/pt|

fqcfybiyfdbf= hjv cfmfhjpf cbyfskbc gjkfhbpfwbbc cb,h
n'tc f,heyt,c vfh/dybd= [jkj vbcb ]blhjkbpbc itltufl vbqt
,e kb ghjlemnt,blfy ahemnjpf eahj .kbth f,heyt,c gjkf hb
pfwbbc cb,hn'tc vfhw[ybd= dblht ukerjpf _ vfh/dybd\ fvbnj vfw 
vfsb yfhtdb cbyfskbc gjkfhbpfwbbc cb,hn'tc vfhw[ybd f, he
yt,c\ fvhbufl cfmfhjpfc ]blhjkbpbc itltufl twdkt,f ,hey dbc 
vbvfhsekt,f\ fv ghjwtcc bydthcbf tojlt,f= [jkj ]blhj kb pbc 
itltufl vbqt,ek yfhtdc _ bydthnekb ifmfhb\

lbcfmfhblekb ahfuvtynb itlbc pjubthsb yf[ibho'kjdfyb 
fy nb,bjnbrbc itvflutykj,fib\ fct vfufkbsfl= fvbyukbrjpblb 
cnhtg njvbwbyb itbwfdc cnhtgnjpbcf lf Nvtsbkbht,ekb 
Luke rjpfvbybc fist,c\

cnhtgnjvbwbyb ufvjb'tyt,f bv ,fmnthbt,bc cfobyffqvltujl= 
hjvkt,bw vluhflt,bf gtybwbkbyt,bc vbvfhs\

polisaqaridebi

gjkbcfmfhblt,b (gjkbjpt,b) vjyjcfmfhblt,bc fy vfsb y f ofh
vt,bc gjkbrjyltycfwbbc itltufl vbqt,ekb vfqfkvjktre ke hb 
yf[ibho'kt,bf\ mbvbehb ,eyt,bc vb[tldbs gjkb cf mf hb lt ,b eylf 
ufydb[bkjs= hjujhw gjkbukbrjpblt,b\

gjkbcfmfhblsf ukbrjpblehb ,eyt,f ufyfgbhj,t,c vfs fl
dbk ]blhjkbpc v;fdf fhtib lf vfqfk vluhflj,fc nent fhtib\ 
chek ]blhjkbpc vbd'fdfhs vjyjcfmfhblt,bc fy vfsb yfofhvt,bc 
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ghjwtcib\ ltmcnhbyt,fl ufhlfmvybkb amdb kbc cf[fvt,tkb rfhub 
[cyflj,bc ufvj eahj fldbkfl it bs dbct,f jhufybpvbc vbth\

fvbljpbc lbcfmfhblekb ahfuvtynb vfknjpff\ vbcb /fzdb fh 
fhbc ufyinjt,ekb= itbwfdc 2001000 ukerjpbc yfisc= vjkt re
kehb vfcf 40000160000\ fvbljpbc vfrhjvjktrekf cgbhf ke hf lff 
lf[dtekb= fvfcsfy= cgbhfkbc sbsjtek [dbfpt 6 vj yj cf mf hblekb 
yfisb sfdclt,f= bjlsfy ofhvjbmvyt,f rjvgktmcb\ bjlbc rjvgktmcc 
fvbljpfcsfy keh/b itathdf uffxybf= hbc ufvjw bub ufvjb'tyt,f 
hjujhw cf[fvt,kbc= bct bjlbc fqvjcfxtyfl\

cfzvkbc vjvytkt,tk jhufyjt,ib vjmvtlt,c c[dflfc[df ath
vtynt,b= hjvkt,bw o'dtnc hjujhw a14= bct a1=6ukb rj pb
leh ,vt,c cf[fvt,kbc vfrhjvjktrekfib\ ]blhjkbpbc cf ,j kjj 
ghjlemnb rb ukerjpff|

ukbrjutyb (w[jdtkehb cf[fvt,tkb) _ jhufybpvib vwtyf ht
ekb cf[fvt,kbc cnhemnehekb lf aeymwbehb fyfkjubf\ ufy
i njt,bc othnbkt,c ijhbc fm 1012 (pju/th 6) ukbrjpblehb 
yfi sbf\ ukbrjutybc vjktrekehb vfcf 100 vbkbjyc fqotdc\ bub 
cf vfhfuj gjkbcfmfhblbf\

ltmcnhfyt,b ,fmnthbekb ofhvjij,bc gjkbcfmfhblt,bf\ vfs 
qt,ekj,ty cfmfhjpbc [cyfhpt vbrhjjhufybpvt,bc vjmvt lt ,bs\ 
ltmcnhfyt,c b'tyt,ty cbc[kbc gkfpvbc itvwdktkfl= vfu hfv 
,e yt,hbdb ltmcnhbyt,bc vfqfkb vjktrekehb vfcbc (hfv lt ybvt 
vb kbjyb) ufvj vfsufy cfbytmwbj [cyfht,bc (hjvtksfw we lb 

C6H12O6(C6H10O5)m C12H22O11

ltmcnhbyt,b vfknjpf ukerjpf

(C6H10O5)n

cf[fvt,tkb

[cyf lj,f uffxybf) vjvpflt,f fh [th[lt,f\ fvfcsfy lfrfd ib ht ,bs= 
v;f dehb ]blhjkbpbs fy eknhf,uthbc vjmvtlt,bs f[ltyty vj
ktre kehb vfcbc itvwbht,fc 50100 fsfcfvlt= qt,ekj,ty hf @
rkb ybreh ltmcnhbyt,c# (ghtgfhfnb gjkbukerbyb)\

wtkekjpf= fye e/htlbcb 'dtkfpt eahj ufdhwtkt,ekb 
vwt yfhtekb gjkbcfmfhblbf\ [bc vthmfyb itbwfdc 5070% wtke
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kj pfc= ,fv,f sbsmvbc ceasf wtkekjpff\ fv gjkbcfmfhblbc 
vfr hj vjktrekehb /fzdb fhff ufyinjt,ekb\ vfcib 250012000 
uke rj pehb yfisbf\ wtkekjpbc vjktrekehb vfcf bwdkt,f 400 
fsf cb lfy 12 vbkbjyfvlt\ yf[ibh,flfnjvbc brjyabuehfwbf 
uf yf gb hj,t,c wtkekjpbc vfrhjvjktrekbc [fpjdfy fqyfuj,fc= 
hfw sf dbc v[hbd bodtdc o'fk,flehb ,vt,bc ofhvjmvyfc hjujhw 
/fz dbc ibuybs= bct /fzdt,c ijhbc\ gjkbvthekb /fzdt,bc fctsb 
fq yf uj,f epheydtk'jac vfqfk vtmfybreh cbvnrbwtc= o'fkib 
e[c yf lj,fc= mbvbeh bythnekj,fc= hbc ufvjw wtkekjpf ofh  vj
fl utyc cfertstcj vfcfkfc vwtyfhbc e/htlbc rtlkt,bc fcfut,fl\ 
rezyfokfdbc nhfmnbc athvtynt,b dth ikbc wtkekjpfc= vfu
hfv vbe[tlfdfl fvbcf= tc erfyfcrytkb fewbkt,tkbf rdt,bcfsdbc\

mbnbyb itlbc mdtofhvfdfksf hmjdfyb ufhcbc itvfl uty kj ,f ib\ 
tc ]jvjgjkbcfmfhblb w[jdtkeh jhufybpvib fchekt,c bc t sbdt 
aeymwbfc= hjujhcfw wtkekjpf vwtyfhtt,ib\

mbnbyb= hjujhw otcb= fh ud[dlt,f sfdbceafkb cf[bs\ xdte
kt, hbd= bub erfdibhlt,f wbkt,c= kbgblt,c= gbuvtynt,cf lf fhf
jhufyek v;fdt,c\

fqyfuj,bsf lf aeymwbbs wtkekjpfcf lf mbnbyc tvcufdct,f 
,fm nthbfsf e/htlt,bc rtlkbc gjkbcfmfhblb vehfvbyb (kfs\ 
mu rus _ rtltkb)\ e/htlbc rtltkb vehfvbyc itbwfdc yf[ibh o'kj
dfywbkjdfyb rjvgktmcbc= vehtbybc itvflutykj,fib\

]tnthjgjkbcfmfhblt,ib vybidytkjdfyb flubkb erfdbf it vf
thst,tkb mcjdbkbc gjkbcfmfhblt,c= hjvtksf ijhbc rfh uf lff 

itcofdkbkb mjylhjbnbycekafnt,b= ]bfkehbyjv;fdf lf ]tgfhbyb\
]bfkehbyjv;fdfc vjktrekehb vfcf 27 vbkbjybc afhu

kt, ib vth'tj,c\ fv ]tnthjgjkbcfmfhblbc [cyfhb lblb cb, kfy

(C6H10O5)n + nH2O

Dukerjpf
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nbs ufvjbhxtdf= hfw epheydtk'jac itvfthst,tkb mcjdbkbc 
,f hbthek aeymwbfc\ itvfthst,tk mcjdbkib ]bfkehbyjv;fdf 
fhf e/htlekb ybdsbtht,bc .bhbsflb rjvgjytynbf\ tc ;tkfnbybc 
vfu dfhb ybdsbtht,f mcjdbkt,ib fdct,c e/htlijhbc cbdhwtc\

]tgfhbybc lbcfmfhblekb ahfuvtynb itbwfdc Duke rjp
fvb ybcf lf Dukerjhjyv;fdfc\ ukerjpfvbyt,bc yfist,bc lblb 
ev hfdktcj,f cekafnbht,ekbf= [jkj vwbht yfobkb rb fwtnb
kb ht,ekb\ ]tgfhbybc vjktrekehb vfcf 1600020000 afhukt,ib 
vth 'tj,c\

]tgfhbyb ghjntbyt,sfy yfthsbc cf[bs ud[dlt,f uekib= rey
st, ib= qdb.kcf lf .e.evojdfhfsf c[df mcjdbkt,ib\ bub f[fyuh. 
kb dt,c cbc[kbc itltlt,bcfsdbc cfzbhj lhjc lf vtlbwbyfib 
uf vj b'tyt,f fynbrjfuekfynfl\ mjylhjbnbycekafnbc fyfkj
ub e hfl ]tgfhbybw ethslt,f wbkfc\
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nukleinmJavebi

1869 otkc idtbwfhbtkvf tmbvvf vbithvf ktbrjwbnt,bc ,bhs 
dt,blfy ufvj]'j v;fdf ,eyt,bc vmjyt ybdsbtht,f= hjvtkcfw vfy yer
ktbyb (kfs\ nucleus _,bhsdb) eojlf\ sdbs nthvbyb yer ktby v;fdt,b 
itvjqt,ek bmyf 20 okbc itvltu\ fv ybdsbtht,bc ,bj kj ubehb 
aeymwbf rb ewyj,b hxt,jlf rbltd= lff[kjt,bs= 70 ot kb\ v[j kjl 
** cfereybc 40bfy okt,ib lflutybk bmyf= hjv yer ktby v;fdf= 
rth.jl rb ltpjmcbhb,jyerktbyv;fdf= fhbc utyt nb rehb by ajh
vfwbbc uflfvwtvb\

yt,bcvbth wjw[fk jhufybpvib yerktbyv;fdfsf jhb nbgb 
ud[dlt ,f _ hb,jyerktbyv;fdf (hyv) lf ltpjmcbhb,jyer ktby v;fdf 
(lyv)\

yerktbyv;fdt,b fchekt,c hbu vybidytkjdfy ,bjkjubeh 
aeym wbt,c= hjvkt,bw fh fhbc lfvf[fcbfst,tkb c[df ,bjgjkbvt
ht  ,bcfsdbc\ fv aeymwbt,blfy .bhbsflbf vtvrdblhtj,bsb by
ajh vf wbbc ityf[dbcf lf uflfwtvbc epheydtk'jaf lf eiefkj 
vj yf obktj,f fv byajhvfwbbc htfkbpfwbbc  vtmfybpvib 'dtkf 
e/ ht  lekb wbkbc cbystpbc ghjuhfvbht,bc upbs\ yerktbyv;fdfsf 
cnhem nehekb rjvgjytynt,b= ufhlf fvbcf= fchekt,c rjafm nj
ht ,bc aeymwbt,c= itlbc rjathvtynt,bc itvflutykj,fib= hbsfw 
eief kj vjyfobktj,fc qt,ekj,c ybdsbtht,fsf wdkfib= tythubbc 
uf lfnfyfcf lf nhfycajhvbht,fib\

yerktbyv;fdt,b ,bjgjkbvtht,bf= hjvkt,bw fut,ekbf ajc aj
lbtsthekb ,vt,bs thsvfytssfy itthst,ekb yerktjnb lt ,b cfufy\ 
sfdbc v[hbd= sbsjtekb yerktjnblb itlut,f ]tnt hj wbrkehb 
ae.bc= yf[ibho'kbcf lf ajcajhv;fdfc yfi st ,bcfufy\

yerktbyv;fdfsf thsthsb .bhbsflb rjvgjytynbf ]tnt hj
wbr kehb fpjnjdfyb ae.tt,b\ bcbyb gbhfvblbybcf lf gehbybc yf
ofh vt,bf\ pjubthsb bidbfsb ufvjyfrkbcbc ufhlf yerktbyv;fdt,b 
fpj njdfyb ae.bc cf[bs itbwfdc ehfwbkc (v[jkjl hyv)= sbvbyc 
(v[jkjl lyv)= wbnjpbyc= fltybycf lf uefybyc\

fqcfybiyfdbf= hjv pju/th cbvcbdybs ufvjodtekb lffdflt ,t
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hsek tsthek ,vt,c= yerktjpblt,bc ajcajhv;fdf tstht,c _ 
yerkt jnb lt,c eojlt,ty\ gtynjpbc fqyfuj,bc vb[tldbs f c[df  dt,ty 
hb ,jyerktjnblt,c lf ltpjmcbhb,jyer ktj nb lt,c\

ufycfpqdhek gbhj,t,ib hb,jyerktbyv;fdfsf ]blhjkb pb cfc 
fh ofhvjbmvyt,f wbrkehb ajcafnt,b= hjvkt,bw ofhvjfl utyc 
jhsjajcajhv;fdfc lbtstht,c\

yerktjnblt,b ajcafnehb /ueat,bc [fh/pt erfdibhlt,f 
ths vfytsc uh.tk /fzdt,fl lf ofhvjmvybc gjkbrjyltycfwbbc vf
qfk vjktrekeh ghjlemnt,c _ yerktbyv;fdt,c\ hb,jyer ktj nb-
lt,b ofhvjmvybc hyvc= [jkj ltpjmcbhb,jyer ktj nblt,b _ lyvc\

yerktbyv;fdfsf gjkbvthekb /fzdb itlut,f vjyfwdktj,bs 
ufy kfut,ekb gty njpehb lf ajcafnehb yfist,bcfufy= [j kj ]
tnthjwbrkehb ae.tt,b (@udth lbsb# /ueat,b) erfdibhlt,f gty
nj peh yfist,c\ cojhtl fpjnjdfyb ae.tt,bc sfy vbvltdhj,f gj
kbyer kt jnbleh /fzdib ufyfgbhj,t,c lyv lf hyv vjktre kt ,bc 
eybrfkeh cnhemnehfcf lf aeym wbeh bylbdblefkj,fc\

yerktbyv;fdfsf gbhdtkflb cnhem nehf _ tc fhbc gj kb yer
ktjnblt,bc eo'dtn /fzdib rjdfktynehb ,vt,bs ths  vf yts sfy 
lfrfdibht,ek yerkt jnb leh hujksf sfyvbvltdhj,f\

lyvbc vtjhflb cnhemnehf ufyb cfp qdht,f vbc vjktrekfib 
gj kbyer kt jnblehb /fzdbc cbdhwbsb jhufybpfwbbs\ ejn cj ybc 
lf rhbrbc vjltkbc vb[tldbs (1963 o\) lyvbc vjktrekf itl ut,f 
jhb gjkbyerktjnblehb /fzdbcfufy= hjv kt,bw lf[ dt ekbf cffs
bc bchbc vj. hf j,bc vbvfhsekt,bs cfthsj qth.bc bhud kbd= jhv
fub cgbhfkbc cf[bs\ tc jhb /fzdb thsvfytsbc fynb gf hfktkehbf\

/fzdt,c ijhbc fhct,ekb o'fk ,f lehb ,vt,b v'fhlt,f fpj
nj dfyb ae.tt,bc cgtwbabreh o'dbkt,c _ thsb /fzdbc gehbyek 
ae .tc lf vtjht /fzdbc gbhb vblek ae.tc ijhbc\ thsb /fzdbc 
sfy vbvltdhj,f vskbfyfl vtjht /fzdbc sfyvbvltdhj,bc rjvgkt
vty nfhekbf\

jhb /fzdbc rjvgktvtynfhj,f .fkpt fldbkfl [cybc utyt,bc 
uf jh vfut,fc= fye htgkbrfwbfc\ fvbcfsdbc cfrvfhbcbf lyvbc jh
vfub cgbhfkbc uf'jaf lf sbsjtek /fzdpt f[fkb rjvgktvty
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,bc cfvrehyfkjl b'tyt,ty gbhfvblbyekb lf gehbyekb ae.t t ,bc 
bcts yfofhvt,c= hjvkt,bw fqyfuj,bs fpjnjdfyb ae.bc vcufd  cbf= 
vfuhfv f,cjkenehfl bltynehb fh fhbc= vfsb fynbvt nf ,j kbnbf\ 
5-asjhehfwbkb ufvjlbc ehfwbkbcf lf sbvbybc fy nf uj ybcnbc 
hjkib\ lffdflt,ekb mcjdbkbc e/htlib bub ufh lf bmv yt,f 
yerktbyv;fdfsf cbystpib vjyfobkt athvtynbc _ sb vb  lby-

cbystsfpbc rjyrhtnek by]b,bnjhfl\ 
bub shueyfdc .dkbc ndbybc aeymwbfc lf 
ufvjb'tyt,f rezbc= yfokfdt,bc= cfh.tdt 
lf rezmdtif /bhrdkt,bc fdsdbct,bfyb 
lffdflt,bc cfvrehyfkjl\

y e r k t b y v ; f d t , i b  f p j n j d f y b 
ae.tt,b erfdibhlt,f bDhb ,j pfc 
(hyvib) fy 2ltpjmcbbDhb,jpfc 
(lyvib)= ofhvjmvybc hf= itcf,fvbcfl= 
hb,jyerktjnblt,c fy ltpjmcbhb,jyer-
ktj nb lt,c\ fvhbufl= yerktjpblt,b 
fpjnjdfy ae.tsf bNukb rjpb
lt,bf\ fltybybcf lf uefybybc itvwdtkb 
yerktjpblt,bf flt yjpbyb (fy ltpjmcb
fltyjpbyb) lf uefyjpbyb (fy ltpjmcbue
f yjpbyb)+ ehf wbkb lf wbnjpbyb itlbc= 
itcf,fvbcfl= ehblbybcf (fy ltpjm cb
ehblbybc) lf wbnblbybc (fy ltpjmcbwb
nblbybc) it vfl uty kj ,fib= [jkj sbvbybc 
ltpjmcbhb,jyfofhvbc cf[tk oj lt,ff sb-
vblbyb= hb,jyfofhvbcf rb _ hb,jsbvblbyb\

e / h t l t , i b  u d [ d l t , f  b c t s b 
yerktjpblt,bw= hjvkt,bw fh ofh  

vjflutyty yerktbyv;fdfsf rjvgjytynt,c\ fv ,jkj lhjc vfs cek 
eahj afhsjl b'tyt,ty fdsdbct,bfyb ofhvjyfmvyt,bc cfv rehyfkjl\

yerktbyv;fdfsf vtcfvt rjvgjytynb _ jhsjajcajhv;fdf  
hb ,j pbcf fy ltpjmcbhb,jpbc cgbhnek /ueat,sfy ofhvjmvybc 

lyrc jhvfub cgbhfkbc 

cmtvfnehb ufvjcf[ekt,f
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fltyjpby-5-ajcafnb (AMP)= fltyjpby-5-lb ajc af nb (ADP) lf 
fltyjpby-5-nhbajcafnb (ATP)\ fv yer ktj nb lt,c eyfhb fmdc 
ajcafnehb yfist,bc hbw[dbc ufphlbs fy itv wbht,bs ufhlf
bmv yfc thsvfytsib\ ajcafnehb yfist,b ths vf ytssfy lfrfd ibht
,ekbf ,vbs= hjvtkbw tythubbc lblb vfhfubc uf vj vfrhj thuek 
,vfc ofhvjflutyc\ vbc ofhvjcfmvytkfl cfzbhjf ty thutnbrekb 
lfyf[fh/t,b= hjvtksf lfafhdf [lt,f yf[ ibh o'kt,bc lf;fyudbc 
ghjwtcib ufvj'jabkb tythubbc yfobkbs\ fv hb ufl= ADP lf ATP 
vfhfubc cf[bs itbwfdc yf[ibho'kt,bc aj nj cbystpbcfsdbc 
cfzb hj vpbc tythubbc yfobkc\ vfrhjthuekb ,vbc ufo'dtnbcfc 
tc tyth ubf (32 r/$vjkb) ufvjb'jaf= hbc ufvjw vhf dfk ,bjmbvbeh 
ghj wtcib ATP ufvjlbc tythubbc vjvojlt,kbc hjkib\

rjathvtynt,b\ rjathvtynt,b ofhvjflutyc hsekb ath vty
nt,bc itvflutytk rjvgjytynt,c\ hjujhw wyj,bkbf= vfhnbdb 
ath  vtynt,b itlut,f v[jkjl fvbyv;fdt,bcfufy= hsekb athvty nt,b 
rb ufhlf wbkjdfyb rjvgjytynbcf ofhvjlutybkbf fhfwbkj dfyb 
rjvgjytynbs rjathvtynbc fy ghjcstnekb /ueabc cf[bs\

rjathvtynt,b= bctdt= hjujhw athvtynt,b= fmnbehfl 
vjyfobktj,ty mbvbeh htfmwbt,ib\ htfmwbbc lfvsfdht,bc itvltu= 
athvtynbc vcufdcfl e,heylt,bfy cfo'bc vlujvfhtj,fc\ rjathvty
nt,bs [jhwbtklt,f o'fk,flbc fnjvt,bc= tktmnhjyt,bcf lf 
mbvbehb /ueat,bc thsb yfthsblfy vtjhtpt uflfnfyf\ rjathvty
nt,b fmnbehfl vjyfobktj,ty ybdsbtht,fsf lfikbcf lf cbystpbc= 
bpjvthbpfwbbcf lf c[df ghjwtct,ib\

rjathvtynt,bc lblb yfobkb fh cbystpbhlt,f flfvbfybc 
jhufybpvib lf cfzbhjf vfsb vbqt,f vwtyfhtekb fy w[jdtkehb 
cfrdt,blfy\ fv v[hbd ufycfresht,ek bynthtcc bodtdc dbnfvbyt,b\

ybdsbtht,fsf wdkbc ghjwtcib vybidytkjdfy hjkc fc he
kt,c rjathvtynb (rjtypbvb) A\ rjathvtynb A (xdtekt,hbd= vfc 
fq ybiyfdty CoASH) ffmnbeht,c rfh,jyv;fdt,c= ufhlfmvybc hf vfs 
sbj kt,bc htfmwbbceyfhbfy hsek tstht,fl|

ybdsbtht,bc vybidytkjdfyb aeymwbf jhufybpvib vlujvfhtj,c 
f[fkb yf[ibh,flyf[ibh,flekb ,vt,bc ofhvjmvybs\
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nf he kb /fzdbc cbystpb= hbc itltuflfw [lt,f cfo'bcb lyvbc 
blty nehb jhb f[fkb lyvbc vjktrekbc ofhvjmvyf\ 

yer ktjnblt,b fhf v[jkjl yerktbyv;fdfsf cfityb vfcfkff= 
fhf vtl bcbyb rjathvtynt,cfw ofhvjflutyc lf vjyfobktj,fc qt
,ekj,c ybdsbtht,fsf wdkfib\

athvtynb sfdbc ,bjrfnfkbpeh aeymwbt,c fchekt,c v[j kjl 
rjathvtynt,sfy thsfl\ 'dtkf athvtynb wbkjdfyb ,e yt ,b cff= vf
iby= hjwf rjathvtynb= xdtekt,hbd wbkt,c fh ofhvjfl utyc= fmdc 
ea hj vfhnbdb fqyfuj,f lf fhfjhufyekb (kbsjysf bjyt ,b) fy 
jh ufyekb ,eyt,bcff\

rjathvtynt,bc vybidytkjdfy /ueac itflutyc yerktjpbl-
gj kbajcafnb\ jhufybpvbc 'dtkf mcjdbkib sfdbceafkb cf[bs 
ud[d lt,f yerktjpblt,bc vjyj= lb lf nhbajcafnt,b\ ufycf res
ht,bs afhsjlff ufdhwtkt,ekb fltybyitvwdtkb yerktj nb lt,b| 

R—C —OSCoAR—C—OOH+ HSCoA -H2O

fqybiyekb yfthst,blfy 'dtkfpt eahj ufdhwtkt,ekbf fwt
nbk rjathvtynb A (fwtnbkbht,bc rjathvtynb) _ .vfhv;fdbcf lf 
rjathvtynAc sbjtsthb (CH3COSCoA)\ bub mjkbyc ufh lfmv ybc 
fwtnbkmjkbyfl= bo't,c .fkpt vybidytkjdfy vtnf,jkeh ufh
lfmvyfsf cthbfc rht,cbc wbrkib lf f\i\

cfbynthtcjf= hjv ufhrdtek gbhj,t,ib (vfufkbsfl= lbf ,t nbc= 
ibvibkj,bc fy zfh,b kbgblehb lbtnbc lhjc) fwtnbk rj ath vtynb 
A lblb hfjltyj,bs cbystpbhlt,f\ zfh,fl lfcby st pt,ekb rjath
vtynb qdb.kib vbvlbyfht ufhlfmvyt,bc itltufl ofh vjmvybc fwt
njyc\ se fqybiyekb ghjwtcb .fkpt byntycb e hfl vbvlbyfhtj,c= 
cbc[kib vrdtshfl bphlt,f t\o\ @rtnjyehb c[t ekt,bc# hfjltyj,f 
lf flfvbfyb fdfllt,f fwbljpbs (flhtek cnf lbfpt) fy rtnjpbs 
(udbfy cnflbfpt)\ erfyfcrytk itvs[dtdfib ceysmdbc lhjc buh.
yj,f fwtnjybc ceyb\
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vhf dfkathjdyt,f .bhbsflfl cojhtl fv vfqfkvjktrekehb rfh
,jy v;fdt,bs fhbc ufygbhj,t,ekb\ tc v;fdt,b gbhdtkfl ufvj'j ab k 
bmyf w[bvt,blfy= hbc ufvjw vfs w[bvjdfyb v;fdt,b tojlf\

lqtbcfsdbc wyj,bkbf jhfcpt vtnb w[bvjdfyb v;fdf= hjv kt ,bw 
thsvfytsbcfufy ufyc[dfdlt,f yf[ibh,flekb /fzdbc ufyi nj t,bc 
[fhbc[bsf lf [fcbfsbc= jhvfub ,vt,bc hbw[dbcf lf vlt ,f ht j,bc= 
c[df aeymwbehb /ueat,bc ,eyt,bcf lf hfjltyj,bc= lf ,j kjc= 
yf[ibh,flekb /fzdbc cbuh.bc vb[tldbs\ vwtyfhtek lf w[j
dtkeh kbgblt,ib itvfdfkb w[bvjdfyb rfh,jyv;fdt,b= hj ujhw 
otcb= yf[ibh,flfnjvsf keo hbw[dc itbwfdc\ fvfcsfy= zfh ,j,c 
vj ktrekfib 1620 yf[ibh,flfnjvbc itvwdtkb v;fdt,b\

e/th v;fdt,ib thsb fy hfvltybvt wbcrjyabuehfwbbc vmjyt 
jh vfub ,vff\ fvfcsfy= xdtekt,hbd= gbhdtkb jhvfub ,vf C9_C10  
fn j vt,c ijhbc vlt,fhtj,c= [jkj hfvltybvt jhvfub ,vf ths
vf yt sb cfufy vtsbktybc /ueat,bs ufvjb'jaf\ yf/thb w[bvjdfyb 
rfh ,jy v;fdt,blfy fqcfybiyfdbf gfkvbnbyv;fdf (C15H31COOH) lf 
cnt f hbyv;fdf (C17H35COOH)= [jkj e/thb v;fdt,blfy _ jktbyv;fdf 
(C17H33COOH)= kbyjkv;fdf (C17H31COOH)= kbyjktyv;fdf 
(C17H29COOH) lf fhfmbljyv;fdf (C19H31COOH)\

kbyjkv;fdf lf kbyjktyv;fdf fh cbystplt,f flfvbfybc 
jhuf ybpv ib lf v[jkjl cfrdt,sfy thsfl [dlt,f vfcib\ tc v;fdt,b 
fewb kt ,tkbf yjhvfkehb kbgblehb wdkbcfsdbc= hbc ufvjw vfs 
it ewd ktk w[bvjdfy v;fdt,c eojlt,ty\ kbyjkv;fdbsf lf kbyj
kty v;fdbs vlblfhbf vwtyfhtekb ptst,b\ tc v;fdt,b [tkc eo'j,c 
cbc[kib mjktcnthbybc= fsthjcrkthjpbc ufydbsfht,bc thsth
sb afmnjhbc= hfjltyj,bc itvwbht,fc\ ctkbc ptsblfy (Oleum Li ni) 
vbqt,ekbf ghtgfhfnb lbytnjkb= hjvtkcfw b'tyt,ty fv lf fdf lt,bc 
ghjabkfmnbrbcf lf vrehyfkj,bcfsdbc\ vfcib tsbkbc ts tht,bc 
cf[bs jktbyv;fdbcf lf kbyjkv;fdbc itvwdtkj,f itfl utyc 15
15%= kbyjktyv;fdbcf _ 57%= [jkj yf/thb rfh,jyv;f dt ,b cf _ 
v[jkjl 911 %\ vybidytkjdfybf fuhtsdt fhfmbljyv;fdbc hj kb 
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lipidebi

kbgblt,c (,th.y\ w[bvjdfyb) eojlt,ty ,eyt,hbd lf,fkvj
kt rekeh jhufyek yfthst,c= hjvkt,bw o'fkib e[cyflbf= vfu
hfv b[cyt,f fhfgjkfhek ufv[cytkt,ib (mkjhjajhvb= tsthb= 
uj ubhlyf[ibh,flb lf c[df)\ lblb [ybc ufyvfdkj,fib kbgblt,c 
cfr vfjl vjrh.fkt,ekb hjkc fresdyt,lyty= vfuhfv fv;fvfl wyj
,b kbf= hjv jhufybpvib bcbyb c[dflfc[df aeymwbt,c fchekt,c| 
ofh  vjflutyc e/htlbc vtv,hfybc cnhemnehek rjvgjytync lf @
ty thutnbrekb cfs,j,bc# ityf[dbc lf uflfnfybc .bhbsfl ajh
vfc+ fhbc c[df vybidytkjdfyb yfthst,bc obyfvjh,tlb+ fchekt,c 
sth vekb= tktmnhekb lf abpbrehb ptvjmvtlt,bcfufy lfvwfdb 
,f hbthbc aeymwbt,c+ itlbc bv ufhct,bc itvflutykj,fib= hjv kt
,bw bwfdc jhufybpvc byatmwbbcfufy= o'kbc ptlvtnfl lfu hj dt,bc 
fy lfrfhudbcfufy+ ofhvjflutyc dbnfvbyt,cf lf ]jhvjyt,c lf f\i\

]blhjkbpbc eyfhbc vb[tldbs kbgblt,c 'jaty ufcfgdyfl lf 
ufe cfgdyfl kbgblt,fl\ ufcfgdyflb kbgblt,b ]blhjkbpbc it ltufl 
ofhvjmvybc jh (vfhnbd kbgblt,b) fy vtn (hsekb kb gb lt,b) rjv
gjytync= vfiby= hjwf ufecfgdyflb kbgblt,b thsrjv gj ytynbfybf\

gasapvnadi lipidebi

martivi lipidebi

vfhnbdb kbgblt,b b'jaf ytbnhfkeh  fwtnbk ukb wt hb
lt,fl lf wdfkt,fl kbgblt,fl\ ,eyt,fib fhct,ekb kbgblt,bc 
yf [tdfhpt vtnb ukbwthjkbgblt,bc= fye ukbwthblt,bc rkfcc 
vbt resdyt,f\ 'dtkf bcbyb cfvfnjvbfyb cgbhnbc _ ukbwthbybc yf
ofh vt,bf\ ukbwthjkbgblt,ib vjktrekbc ]blhjaj,eh yfobkc 
vf qfkvjktrekehb w[bvjdfyb v;fdt,b mvybc\ fvfcsfy= kbgblt,bc 
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thbf vjwtvekb w[bvb= vbs eahj vtn jhvfu ,vt,c itbwfdc vfcib 
itvfdf kb w[bvjdfyb v;fdf\

vfhnbd ufcfgdyfl kbgblt,c vbtresdyt,f wdbkt,bw\ bcbyb evfq
ktcb w[bvjdfyb v;fdt,bcf lf evfqktcb thsfnjvbfyb cgbh nt ,bc 
hsekb tstht,bf= w[jdtkehb lf vwtyfhtekb ofhvjij,bc\ wdb
kt,b ofhvjmvybc lfvwdtk atyfc flfvbfybcf lf w[jdtkbc rfypt lf 
bwfdc vfc\ fctdt bwfdc vwtyfhtt,c uf[vj,bcfufy\

vfs itvflutykj,fib evfqktcb thsfnjvbfyb cgbhnt,blfy 
itu db.kbf lfdfcf[tkjs fwtnbkbcf _ C15H31CH2OH lf vbhb wb
kbc _ C30H67CH2OH cgbhnt,b\ jhbdt vfsufyb .bhbsflfl ufdh 
wtkt,ekbf gfkvbnbyv;fdbc hsekb tsthbc cf[bs\ fwtnbk gfk
vbnfnb _ C15H31COOCH2C17H31 ofhvjflutyc cgthvfwtnbc (bub 
ufvjb'tyt,f gfhabevthbfib lf b[vfht,f c[dflfc[df vfkf vj t ,bc 
lfcfvpflt,kfl) .bhbsfl rjvgjytync= [jkj vbhbwbkgfk vb nfnb 

CH2O—CO—C17H35

—

CHO—CO—C17H35

CH2O—CO—C17H35

—

nhbcntfhbyukbwthbyb=
fye nhbcntfhbyb

1gfkvbnjbklbcntfhjbk ukb wt hb yb= 
fye 1gfkvbnjlbcntfhbyb

CH2O—CO—C15H31

—

CHO—CO—C17H35

CH2O—CO—C17H35

—

_ C15H31COOCH2C30H67 itlbc aenrhbc wdbkbc itvfl utykj,fib\

rTuli lipidebi

ajcaj kbgblt,b ,bjkjubehb vtv,hfybc .bhbsflb rjvgjyty

1jktbyjk2gfkvbnjbk3cntf hj bk   
ukb wt hb yb= fye 1jktj2gfkvbnj cntf

CH2O—CO—C15H33

—

CHO—CO—C15H31

CH2O—CO—C17H35

—
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ghjcnjukfylbyt,bc _ lf,fkvjktrekehb ,bjhtuekf nj  ht,bc 
,bjcbystpib\

,eyt,fib= .fkpt bidbfsb ufvjyfrkbcbc ufhlf= ukbwthbybc 
v[j kjl chekb tstht,b= fye nhbfwbkukbwthbyt,b ud[dlt,f\ 
fvfc  sfy= vfhnbdb nhbfwbkukbwthbyt,b .bhbsflfl itbwfdc thsb 
v;f dbc yfisc= [jkj ithtekb nhbfwbkukbwthbyt,b c[dflfc[df 
v;f dfsf yfist,c\ ,eyt,hbdb w[bvt,b ofhvjflutyc ithtek nhb
fwbk ukbwthbyt,c\ .bhbsflfl itbwfdc yf/thb rfh,jyv;fdt,bc 
yfi st,c= hbc ufvjw bcbyb v'fhb rjycbcntywbbcf (v'fhb w[bvt,b)= 
vwt  yfhtekb ofhvjij,bc nhbfwbkukbwthbyt,b rb .bhbsflfl 
it bwfdc e/thb rfh,jyv;fdt,bc yfist,c lf s[tdflb rjycbc nty wb
bcff (ptst,b)\ mdtvjs vj'dfybkbf pjubthsb nhbfwbk ukb wt hb ybc 
cf[tkojlt,f lf ajhvekf|

w[bvt,bc lfcf[fcbfst,kfl lblb vybidytkj,f fmdc ufcfgyt,bcf 
lf bjlehb hbw[dt,bc wyt,t,c\ se w[bvc ufdfw[tkt,s nenbc 
[cyfh sfy thsfl= ]blhjkbpbc itltufl ofhvjmvybkb w[bvjdfyb 
v;f dt,b ufytbnhfklt,f nenbs lf fv erfyfcrytkbc yfobkb ]bl
hj kbpbc ,jkjc lf[fh/ekb fqvjxylt,f\ ufcfgyt,bc hbw[db fh bc 
rfkbevbc nenbc vbkbuhfvt,bc hfjltyj,f= hjvt kbw b[fh/t,f 
1 uhfvb w[bvbc ]blhjkbpbcfc ofhvjmv yb kb w[bvjdfyb v;fdt,bc 
ufytbnhfkt,fpt\ hfw eahj vwbhtf tc hbw[db= vbs eahj vfqfkbf 
vjwtvekb w[bvbc itvflutykj,fib it vfdfk w[bvjdfy v;fdfsf 
vjktrekehb vfcf\

bjlehb hbw[db udbxdtyt,c w[bvt,bc e/thj,bc [f hbc[c\ e/
th v;fdt,c= vjktrekfib fhct,ekb jhvfub ,vt,bc [fh/ pt= eyfhb 
fmdc bjlbc fy yt,bcvbthb c[df ]fkjutybc vbth st ,bcf\ bjlbc hbw[db 
_ tc fhbc bjlbc uhfvt,bc hfj lt yj,f= hjvtkbw ethslt,f 100 
uhfv w[bvc\ hfw eahj vfqfkbf bjlehb hbw[db= vbs eahj e/
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ofh vjflutyc\
itlfht,bs yfrkt,flff ufdhwtkt,ekb ajcajukbwthblt,bc 

rb ltd thsb nbgb= t=o\ gkfpvfkjutyt,b\ gkfpvfkjutyt,b fq vj
xtybkbf 'dtkf w[jdtkbc mcjdbkcf lf jhufyjt,ib\ cfrvfjl lb lb 
hfjltyj,bs (22%) ud[dlt,f bcbyb flfvbfybc jhufybpvibw= it
lfht,bs yfrkt,b hfjltyj,bs vwtyfhtt,ib lf vbrhjjh uf ybp vt, ib\ 
wtynhfkehb ythdekb cbcntvbc kbgblt,bc cfthsj hfjlt yj,bc 
10% gkfpvfkjutyt,bf\

ajcajukbwthblt,bc cnhemnehekb fyfkjubt,bf cabyuj-
kb gblt,b= hjvtksf itvflutykj,fib ukbwthbybc flubkb erf dbf 
jhfnjvbfy fvbycgbhnc cabyujpbyc\ cabyujkbgblt,bc 'dt kf pt 
eahj ufdhwtkt,ekb ofhvjvflutytkbf cabyujvbtkbyb= hjv kbc 
gjkfhekb /ueabc itvflutykj,fib itlbc mjkbyb\

cabyujvbtkbyb vybidytkjdfyb hfjltyj,bs (ajcajkbgblt,bc 
cfthsj hfjltyj,bc 410%) ud[dlt,f vbtkbyib= thbshjwbnt,ib 
lf sbhrvtkt,ib\ e/htlib bub kjrfkbpt,ekbf gkfpveh vtv,
hf yfib\ jhufybpvbc pjubthsb gfsjkjubehb vlujvfhtj,f lfrfd
ib  ht,ekbf cabyujvbtkbybc itvwdtkj,bc wdkbkt,fcsfy\ vf uf
kb sfl= vbcb hfjltyj,bc ufphlf itvxytekbf fsthjcrkthjpbc 
lhjc fjhnbc rtlkt,ib\

kbgblt,bc rbltd ths lbl /ueac itflutyc ukbrjkbgblt,b= 
hj vtksf .bhbsfl ifmhjdfy rjvgjytynt,fl udtdkbyt,f ukerjpf 
lf ufkfmnjpf= vfsb cekafnt,b= fvbyifmht,b lf cbfkv;fdt,b\ vfsb 
nb gehb ofhvjvflutykt,bf wthj,hjpblt,b lf ufyukbj pb lt ,b\

ufyukbjpblt,b ukbrjkbgblt,bf= hjvtksf itvflutykj,fib 
it lbc cbfkv;fdbc thsb fy hfvltybvt yfisb lf jkbuj cfmf hblekb /
fz db\ tc yfthst,b gbhdtkfl fqvjxtybkb bmyf ufyukbt,ib lf fmt lfy 
ofhvjcluf vfsb cf[tkojlt,fw\ ufyukbjpblt,bs ufy cfres ht,bs 
vlblfhbf ndbybc he[b ybdsbtht,f\ thbshjwbnt ,b lfy ufvj'jabk 
bmyf thsthsb evfhnbdtcb ufyukbjpblb _ ]t vf  njpblb= hjvtkbw 
itlut,f wthfvblsfy lfrfdibht,ekb uke rj pb cf lf ufkfmnjpbc 
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nt ,bf\ tc yfthst,b ofhvjflutyc ajcajhv;fdbcf lf ukbwthbybc 
fy cabyujpbybc hsek tstht,c\

ukbwthjajcajkbgblt,ib ukbwthbybc thsthsb gbhdt kfl 
cgbhnekb /ueabc o'fk,flfnjvb xfyfwdkt,ekbf ajcajh v;f dbc 

CH3(CH2)12

CH2—O—P—OCH2CH2N(CH3)3

H

NH — CORH

OH
—

O
_

O
—— +

cabyujvbtkbyb

CH3(CH2)12

CH2OH

H

NH2H

OH

cabyujpbyb

yfisbs= lfhxtybkb ]blhjmcblbc /ueabc o'fk,flfnjvt,b rb _ 
yf[ibho'fk,flehb hflbrfkt,bs= hjvkt,bw ukbwthbyc er fd
ibhlt,f hsektsthekb fy vfhnbdtsthekb ,vt,bs\ fv yfth st, ib 
yf[ibh,flbc thsb mbhfkehb fnjvbf= hbc ufvjw bcbyb it b. kt,f 
fh fhct,j,ltc jhb cnthtjbpjvthbc cf[bs\ ,eyt,fib fh ct ,ekb 
'dtkf ajcajukbwthblb L_hbubcff\

wjw[fk jhufybpvib ufycfresht,bs ufdhwtkt,ekbf ukbwt
hj  ajcajkbgblt,bc lbfwbkehb ajhvt,b\

ukbwthjajcajkbgblt,bc vybidytkjdfyb ofhvjvflutykt,bf 
ajc afnblmjkbyt,b= fye ktwbnbyt,b\ bcbyb evfqktc w[jdtksf 
lf vwtyfhtsf mcjdbkib itvfdfk ajcajkbgblsf 50%c itflutyc\ 
fv mcjdbkib itlfht,bs yfrkt,b hfjltyj,bs (1530%) ud[dlt,f 
ajc afnbltsfyjkfvbyt,b= fye rtafkbyt,b+ vfuhfv bcbyb ,fmnt
hb ekb e/htlt,bc itvflutytk thsths .bhbsfl rjvgjytync 
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nthgtyt,b= ctcrdbnthgtyt,b lf lbnthgtyt,b ofhvjflutyc 
c[df lfc[df vwtyfhtekb ptst,bc itvflutytk rjvgjytynt,c lf 
uf yfgbhj,t,c vfs ceyc (fvbsff ufvjodtekb vhfdfkb 'dfdbkbcf lf 
vwt yfhtsf ajskt,bc ceyb)\ 

nthgtyt,bc vybidytkjdfyb sdbct,ff ]fthbc ;fyu,flbs lf;fyu
df= fvfcsfy= fnjvehb ;fyu,flb erfdibhlt,f vjktrekehc lf ufh

lfmv ybc vfc jpjyfl\ obodjdfy n'tt,ib cfcbfvjdyj ceyb ufvjodte
kbf fhf vfhnj tsthptst,bs= fhfvtl jpjybsfw\

ufyfc[dfdt,ty fkbafneh= vjyjwbrkeh= ,bwbrkeh lf nhb
wbr  keh nthgtyt,c\

vjyjwbrkehb nthgtyt,bc ofhvjvflutytkbf kbvjytyb\ vfc 
it b wfdc vhfdfkb tsthptsb= vfs ijhbc kbvjybc ptsbw= hfw ufyf
gb hj,t,c kbvjybc cfcbfvjdyj ceyc\ cf[tkojlt,f kbvjytybw 
kb vj ybcufy ofhvjluf\

kbvjytybc ]blhfnfwbbs ofhvjbmvyt,f jhfnjvbfyb cgbhnb 
nth  gbyb= hjvtkbw rhbcnfklt,f ths vjktrekf o'fksfy nth gby ]

CH2OH

HO

H

H OH

H
H

H O

CH2OH

H H

H OH

O —CH2—CH—CH—CH
H

H
OH

H

H H

H
H
OH

O

H

CH2OH
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H C OH

CH—(CH2)12—CH3
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O

ufyukbjpblb

O O
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yfist,bcfufy\
lqtbcfsdbc ufyukbjpblt,b fqvjxtybkbf vhfdfk jhufyjsf 

(sbhr vtkb= qdb.kb= tktysf= abkndt,b lf f\i\)  mcjdbkt,ib= vfu hfv 
vfsb ,bjkjubehb hjkb chekfl itcofdkbkb fh fhbc\

yt,bcvbthb wjw[fkb e/htlb itvjcfpqdhekbf vtv,hfybs= 
hj vtkbw evybidytkjdfytc hjkc fchekt,c e/htlib vbvlbyfht 
.b hbsflb abpbjkjubehb ghjwtct,bc ufy[jhwbtkt,fib\ vbc 
it vfl utykj,fib itlbc kbgblt,bcf lf wbkt,bc vjktrekt,b= 
hj vtk sf hfjltyj,f c[dflfc[df vtv,hfybcfsdbc ufyc[dfdt,ekbf\

gausapvnadi lipidebi

ufecfgdyfl kbgblt,ib fthsbfyt,ty yfthsbc jh nbgc _ nth-
gt yt,c lf cnthjblt,c\ cnthjblt,b .bhbsflfl ufdhwt kt ,e kbf 
w[jdtkehb ofhvjij,bc kbgblt,ib= [jkj nthgtyt,b _ vwtyf
htek kbgblt,ib\

terpenebi

nthgtyt,b ,bjkjubehfl fmnbehb yfthst,bf= hjvtksf gbh
dt kb ofhvjvflutykt,b ufvj'jabk bmyf crbgblfhblfy (nth gt ye
kb ptsb)\ fmtlfy ofhvjbidf rkfcbc cf[tkojlt,fw\ vfsb pjuf lb 
ajhvekff (C5H8)2n  (n bwdkt,f 0lfy 8vlt)\ nbc vybid ytkj ,bc 
vb[tldbs nthgtyt,c 'jaty| vjyjnthgtyt,fl (n=0)= ctcrdb  nth-
gtyt,fl (n=1)= lbnthgtyt,fl (n=2)= ctcnthnth gt yt ,fl (n=4)= 
nhbnthgtyt,fl (n=5)=  ntn hfnthgtyt,fl (n=6) lf gjkb nthgtyt,fl 
(n≥8)\ ;fyu,fl itvw dtkb nthgtyt,bf nthgtyjblt,b\

,fmnthbjcnfnbrehb vjmvtlt,bc ufvj nthgtyt,c b'tyt,lyty /
th rbltd .dtk tudbgntib ,fkpfvbht,bcfsdbc\ fv;fvfl gfhabevt
hek ofhvjt,fib cehytkjdfyb ybdsbtht,t,bc cf[bs ufvj'tyt,ek 
yf thssf evhfdktcj,f nthgtyt,bf\
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ufyc[dfdt,ek aeymwbt,c fchekt,c\ fv nbgbc vhfdfkb ab pbjkj
ubehfl fmnbehb yfthsb= hjvtkcfw b'tyt,ty vtlbwb yf ib= lqtc 
cbystpbc upbs fhbc vbqt,ekb\

cnthjblt,c vbtresdyt,f| 1\ cnthbyt,b lf vfssfy f[kjc vluj vb 
D/ueabc dbnfvbyt,b+ 2\ yfqdkbc v;fdt,b+ 3\ cfcmtcj ]jh vjyt,b+ 
4\ cfuekt ukbrjpblt,bc fukbrjyt,b\

cnthbyt,b gjkbwbrkehb rhbcnfkehb thsfnjvbfyb cgbh
nt,bf= hjvkt,bw ofhvjflutyc yf[ibho'fk,fl mjktcnfybc yf
ofh vt,c\

—

CH3

—

H3C— C CH2

—
CH3

—

H3C— C(OH)—CH3

H2O

— OH —

CH3

H3C— C(OH)—CH3

H2O.

— OH

2H2O

'dtkfpt eahj wyj,bkb cnthbybf mjktcnthbyb= hjvtkbw it
lbc sbsmvbc 'dtkf w[jdtkehb jhufybpvbc itvflutykj,fib\ t\o\ 
yfqdkbc mdt,b pju/th 90% mjktcnthbyc (,th.y\ _ v'fhb yfq dtkb) 
itbwfdc\ ufceasfdt,ekb mjktcnthbyb stshb rhbc nf kehb ybd
sbtht,ff\ jhufybpvib ud[dlt,f hjujhw sfdbceafkb= bct hsekb 
tsthbc cf[bs\ mjktcnthbybc cfthsj hfjltyj,blfy= hj vtkcfw 
itbwfdc flfvbfybc jhufybpvb= v[jkjl 20% ud[dlt,f cfr dt,ib\ vbcb 
.bhbsflb hfjltyj,f cbystpbhlt,f .vfhv;fdblfy\ mj ktcnthbybc 
vbvjwdkbc lfhqdtdf bodtdc fhnthbt,bc rtl kt, pt vbc ufvj'jafc 
lf fmtlfy ufvjvlbyfht= cbc[k.fhqdsf tkfcnb re hj,bc itvwb ht,fc 
(fsthjcrkthjpb)

mjktcnthbybc lt]blhbht,bc ghjlemnbc 7lt]blhjmj
ktc  nthbyb D /ueabc dbnfvbyt,bc thsthsb ofhvjvflutykbc= 
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bl hfnbc cf[bs (tc erfyfcrytkb ufvjb'tyt,f mhjybrekb ,hjy  mbnbc 
lhjc fvjcf[dtkt,tk cfiefkt,fl)\

vjyjwbrkehb nthgtyt,bc rbltd thsb ofhvjvflutytkbf 
vty sjkb\ bub itlbc gbnybc tsthptst,bc itvflutykj,fib= fmdc 

Br2

-HBr
— — OO

—
Br

fy nbctgnbrehb= lfvfo'yfht,tkb lf nrbdbkufvf'ext,tkb vjmvt
lt ,f\ vtysjkb itlbc dfkbljkbcf lf cehljc cfobyffqvltuj 
vf kf vjt,bc itvflutykj,fib\

,bwbrkeh nthgtyt,c vbtresdyt,f agbytyb lf mfaehb\ agb ytyb 
fhbc crbgblfhbc .bhbsflb itvflutytkb rjvgjytynb\

mfaehb cgtwbabrehb ceybc vmjyt rhbcnfkehb ybdsbtht,ff\ 
vfc qt,ekj,ty crbgblfhblfy\ mfaehc ufvj'jaty fuhtsdt mf ae hbc 
[bc tsthptst,blfy\ mfaehb .dtksfufydt ufvjb'tyt,jlf ue kbc 
vjmvtlt,bc cnbvekfnjhfl\ ,hjvbc vjmvtlt,bcfc [lt,f ,hj vb
ht,f rfh,jybkbc /ueabc vbvfhs lf ofhvjbmvyt,f ,hjvmfaehb= 
hj vtkbw fev/j,tct,c uekbc vjmvtlt,fc lf fo'yfht,c wtyn hf
keh ythdek cbcntvfc|

steroidebi

cnthjblt,b ,bjkjubehfl vybidytkjdfyb yfthst,bf= hj vtk
sf cnhemnehfc cfae.dkfl eltdc cntfhbybc rjyltycb ht ,e kb 
rfh,jwbrkehb cbcntvf= hjvtkbw itlut,f cfvb wbrkj]tm cf ybcf 
lf thsb wbrkjgtynfybc ,bhsdt,bcufy\ cnthjblt,b jh uf ybpvib 
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rjh nbpjyb lf ghtlybpjkjyb\ ]blhjrjhnbpjyb [tkc eo'j,c 
ukb rjutybc lfuhjdt,fc qdb.kib= phlbc ukerjpbc itvwdt kj,fc 
cbc[kib lf uffxybf fyst,bc cfobyffqvltuj vjmvtlt,f\ ghtl
ybpjkjyb cbystpehb rjhnbrjcnthjblbf lf vjmvtlt,bs sfdbc 
,eyt,hbd fyfkjut,pt eahj .kbthbf\ ufvjb'tyt,f htdvf nbpvbc= 
,hjymbfkehb fcsvbcf lf rfybc fyst,bsb ghjwtct,bc vreh yfkj,bc 
lhjc\

cfcmtcj ]jhvjyt,c ufvjbveifdt,c cfcmtcj jhufyjt,b\ tc ]jh
vjyt,b f[ltyc cfcmtcj aeymwbt,bc htuekbht,fc\ vfs vbt resdyt,f 
mfkbcf (utcnjutyt,b lf tcnhjutyt,b) lf vfvfrfwbc (fyl hjutyt,b) 
cfcmtcj ]jhvjyt,b\

utcnjutyt,b (at[v.bvj,bc ]jhvjyt,b) ofhvjbmvyt,f cfr dth
w[tt,ib\ vbcb pjubthsb cbystpehb fyfkjub ufvjb'tyt,f at[v .
bvj,bc cfobyffqvltuj ghtgfhfnfl\ fvfcsfy= fv erfyfcr ytkbc 
erjynhjkj vbqt,fv itb.kt,f ufvjbodbjc lbf,tnb= qdb. kbc 
aeymwbbc vjikf lf cbc[kbc ajhvekbc itwdkf\

tcnhjutyt,b frjynhjkt,c vtycnhefkeh wbrkc mfkt,ib\ 
bcb yb yf[ibho'fk,fltcnhfybc yfofhvt,bf\

vfvfrfwbc cfcmtcj ]jhvjyt,b (fylhjutyt,b) yf[ibho'fk,fl 
fy lhjcnfybc yfofhvt,bf\ tc ]jhvjyt,b fcnbvekbht,c cgthvbc 
uf vjveifdt,fc\ vfsb yfrkt,j,f bodtdc fpjnbcf lf ajcajhbc 
wdkbc lfhqdtdfc\

vhfdfkb okbc ufvjrdktdt,bc itltufl lflubylf cntf hb lt
,bc ,bjkjubehb vjmvtlt,bc vtmfybpvb\ tc yfthst,b vjyfobktj,c 
wb kt,bc ,bjcbystpbc htuekbht,fib\ ,bjcbystpbc itltufl ofh
vjmv ybkb cnthjblekb ]jhvjyt,b uflfbnfyt,f cbc[kib\ fvfcsfy= 
wfk rtekb ]jhvjybc nhfycgjhnb [jhwbtklt,f cgtwbabrehb 
wb kbs\ gtgnblehb ]jhvjybcfufy ufyc[dfdt,bs= hjvtkbw vtv,
hf ybc ljytpt ehsbthsmvtlt,c e/htlsfy= cnthjblekb ]jh vj yb 
itlbc e/htlbc ibuybs lf wbnjgkfpvfib [dlt,f sfdbc cgt wb
abreh htwtgnjhc\ cnthjblhtwtgnjhekb rjvgktmcb cnf ,b 
kbplt,f ]blhjaj,ehb ehsbthsmvtlt,bcf lf o'fk,flehb ,vt ,bc 
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db nfvbybc D3 dbnfvbybc ghjdbnfvbybf\ bub itlbc flfvbfybc rfybc 
kb gblt,bc itvflutykj,fib\

]jhvjyt,b ,bjkjubehfl fmnbehb ybdsbtht,t,bf= hjv kt ,bw 
ofhvjbmvyt,f ibuf ctrhtwbbc /bhrdkt,bc vjmvtlt,bc itlt ufl 
lf vjyfobktj,fc qt,ekj,c jhufybpvib ybdsbtht,fsf wdkb
cf lf abpbjkjubehb ghjwtct,bc htuekbht,fib\ fqybi yekb 
yfthst,b ofhvjflutyc iefktleh hujkc ythdek cbcnt vfcf lf 
athvtynt,c ijhbc\ ibuf ctrhtwbbc /bhrdkt,ib cby st pbht,ekb 
]jhvjyt,b cbc[kbc cfiefkt,bs uflfbnfyt,f jh uf yjt,ib= cflfw 
f[ltyc itcf,fvbcb athvtynt,bc rfnfkbpehb fm nbdj,bc ufphlfc 
fy vfsb ,bjcbystpbc lfxmfht,fc\ t\o\ @fyf nj vbehb rkfcbabrfwbbs# 
fhxtdty afhbct,hb /bhrdkbc= sbhrv kbcptlf /bhrdkbc= cfcmtcj 
/bhrd kbc lf f\ i\ ]jhvjyt,c\

mbvbehb rkfcbabrfwbbc sfyf[vfl= 'dtkf wyj,bkb ]jhvjyb 
b'j af cfv /ueafl| 1\ fvbyv;fdt,b lf vfsb ufhlfmvybc ghjlem nt,b+ 
2\ gtgnblt,b lf wbkjdfyb ]jhvjyt,b+ 3\ cnthjblt,bc yf ofhvt,b\

ufydb[bkjs ]jhvjyt,bc erfyfcrytkb /ueab\ vfcib ufth sbf
yt,ekbf ghtuyfybc= tcnhfybcf lf fylhjcnfybc yfofhvt,b\

sbhrvkbcptlf /bhrdkbc mthmblfy ufvj'jabkbf jhvj wfv lt ]
jhvjyb= hjvkt,bw ofhvjflutyc ghtuyfybc (wbrkj gtynfygth]bl
hjat yfynhtybc) yfofhvt,c\ vfs rjhnbrjcnt hjb lt,cfw eojlt,ty\

vjmvtlt,bc [fcbfsbc vb[tldbs rjhnbrjcnthjblt,c 'jaty 
jh /ueafl| vbythfkb rjhnbrjcnthjblt,b (ufdktyfc f[ltyc 
yf[ ibho'kt,bc wdkfpt) lf ukerjrjhnbrjcnthjblt,b (ufd ktyfc 
f[ltyc yf[ibho'kt,bc wdkfpt\

thsths vybidytkjdfyb vbythfkb rjhnbrjcnthjblbf lt-
pjmcbrjhnbrjcnthjyb\ bub jhufybpvib bodtdc yfnhbevbc bjyt,bc 
it'jdyt,fc lf fxmfht,c rfkbevbc bjyt,bc ufvj'jafc= hbc ufvjw 
vfnekj,c mcjdbkt,bc vbth o'kbc it,jzdbc eyfhb\

ukerjrjhnbrjcnthjblt,bc ofhvjvflutykt,bf ]blhj-
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[fh/pt\ fvbc itvltu= fqybiyekb rjvgktmcb itfqotdc ,bhsdib 
lf erfdibh lt,f mhjvfnbyc= hbsfw f[ltyc cgtwbabrehb utyt,bc 
nhfycr hba wbbc bybwbht,fc= ofhvjmvybkb hyvbc obyfvjh,tlb uf
vjlbc wb nj gkfpvfib lf fcnbvekbht,c cgtwbabrehb athvty nt ,bc 
nhfyc kbfwbfc\ fvhbufl= cnthjblekb ]jhvjyt,bc cfief kt ,bs 
[lt,f athvtynt,bc bylewbht,f\

pjubthsb vwtyfht itbwfdc ukbrjpblt,c= hjvkt,bw .fkpt 
vwb ht ljpt,bs (lblb hfjltyj,bs vfsb vbqt,f bodtdc vjofvdkfc) 
.kb th ptvjmvtlt,fc f[ltyc uekbc reyspt\ fv ukbrjpblt,vf vbb qj 
cfuekt ukbrjpblt,bc cf[tkojlt,f\ vfs f[fcbfst,c rfhlbj nj
yehb vjmvtlt,f lf ufvjb'tyt,f uekcbc[k.fhqdsf lffdf lt ,t ,bc 
vrehyfkj,bcfc\ cfuekt ukbrjpblt,b rjywtynhbhlt,f ue kbc 
reysib lf vfsb itvwdtkj,f fm 1040/th vtnbf= dblht jh ufybpvbc 
c[df mcjdbkt,ib\
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