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B ydyeOHOM mOCOOMM CHCTEMAaTH3UPOBAaHBI CXEMbl peakUui anudaTHIecKux WU
apOMATHYECKUX COCAMHEHUN M COAEPXKUT cBeaeHHs o Oonee yem 1000 peakmusax. YdeOHoe
nocodue HOCUT HH(GOPMAIIMOHHO-CIIPABOYHBIN XapaKTep, SBISAETCS HOMOJHEHUEM K M3BECTHBIM
y4eOHUKAM.

Y4eOHoe mocobue mpeIHa3HaueHO ISl CTYACHTOB, U3YYAIOIINX OPraHUIECKYI0 XUMUIO U
oprannyecknii cuHTe3. OHO MOXKET OBITh TIOJIE3HO TakXke s mpenonaasateneii BY3os,
ACIIUPAHTOB M HAYYHBIX PAOOTHHKOB.

bubmuorp.: 13 Ha3s.



BBEJIEHUE

Oprannueckast XuMusi OypHoO pa3zBuBaeTcsi. OTKPBIBAIOTCS] HOBBIE PEAKIMH, HOBbIE METOIBI
CHUHTe3a el HEJaBHO MaJo JOCTYMHBIX BemecTB. HoBoil mHbopmanuu o6 opraHHYecKHX
CHHTE3aX CTAaHOBHUTCS HACTOJBKO MHOTO, YTO BY30BCKHE YUEOHHKH HE YCIIEBAIOT UX IOJHOCTBHIO
OTpa3uTh.

B Hactosmiem y4eOHOM MOCOOMHM B COOTBETCTBHHM C MPOrpaMMOHN OOIIEro Kypca Io
OpraHMYECKONM XMMHU JUIsI XUMHUYECKUX (PaKyJIbTETOB KJIACCHUYECKUX YHHUBEPCUTETOB
CHUCTEMaTH3UPOBAHbI OCHOBHBIE METO/Ibl CHHTE30B U peaKiil aau(aTndeckux 1 apoOMaTHUECKUX
coenuHeHuil. Takasg cuctemaruszalusi OCOOEHHO Ba)KHa JUIsl TMOATOTOBKM K JK3aMeHaM U
CEMHMHAPCKHUM 3aHATHAM. B mocoOun Takke NpuBECHbI Ha3BaHUS HauboJee BaKHBIX UMEHHBIX
peaKIuil ¥ Ha3BaHUSI HEKOTOPBIX CI0KHBIX OPraHUYECKUX COCTNHEHUMN.

Marepuansl, BKIIOYEHHBIE B JIaHHOE I[0COOME B OCHOBHOM TIpEIHA3HAYEHBI JUIS
CTYJIEHTOB, HAUMHAIOIIMX U3y4aTh OPraHMYECKYI0 XMMUIO B By3aX, HO MOTYT ObITh MOJE3HBI U
JUISl CTapILIEKYPCHUKOB, U3YYalOUX AUCUUIIINHY “OpraHndeckuil CUHTE3 .

B sTOoM yueGHOM mMOCOOMH paccMaTpUBAIOTCS HCKIIOYUTENBHO CXEMbl OpPraHMYECKHUX
peakuui, a 3HaHMWA O MEXaHU3MaX XMMHYECKUX pPEaklMi, CTEPECOXUMUU U PEAKLUOHHOMN
CITOCOOHOCTH OpPraHUYECKHUX COCIWHEHMM MOXXHO HAWTH B JIUTEpaType, CIUCOK KOTOPOU
npuBEEH B KOHIIE JAHHOTO y4eOHOTO MOCOOHS.

CrnenyeT OTMETUTD, YTOOBI HAMTH HEKOTOPHIE CXEMbl peakiuii, HeOOXOUMO MPOCMOTPETh
HECKOJIbKO paznenoB. Tak, Hampumep, cxema MOJY4YeHHs CIOXKHOro 3¢dupa MoOXeT ObITh
MpUBEJeHA HE TOJbKO B pasnene “CHHTE3BI CIOXHBIX 3(pupoB”, HO U B pasnenax “CBoicTBa
cnupToB” U “CBoOMCTBa KUCIOT .

[IpennoxxeHHbIE CXEMBbI peaKuii MOTYT OBITh UCIIOJIb30BAHBI JJIsi COCTABIICHUS PA3IMYHBIX

CHUHTETHYECKUX CXEM, I IIOCTPOEHHUSI CIIOKHBIX MOJIEKYJISIPHBIX CTPYKTYP.



1. AnkaHsl
1.1. Cunressl
AlCs + 12H,0 ——> 4AI(OH); + 3CH4
CS; +2H,S + 8Cu —> CHy +4CusS
RCOONa + NaOH ——> RH + Na,COs
RMgX + H,O —> R-H + Mg(OH)X
2RX +2Na —> R-R + 2NaX (Brop)
RX + R,CuLi —> R—R
RI+HI — RH+ L,
R;B+RCO,H —> R-H

—

A A S U B

2RCOO " +2¢ —> 2RCOO* —> R-R +2CO; (Konnbe)
10. CnHzn + H2 A’ CnH2n+2

11. RCOR! Zn, HX > RCH,R!
nwm NH,NH,/KOH

12.nC + (n+1)H, %» CoHons

Co CyHonz + nHO  (@uiuep-Tpomr)

13. nCO + (2n+1)H,

1.2. Peaknuu
hv

1. RH+ X, RX + HX X=Cl, Br
2. RH+HNQO; — RNO, + H,O
hy

3. RH+ SO, +Cl, RSO,Cl1 + HCI (cynbdoxnopupoBaHue)

hv

4. RH+ SO, + O, RSO,0H (cynbdookucnenue)

hv

5. RH + CH,;N» RCH; + N,
tO
6. 2CH4y — C,H, + 3H,

to
7. CH;CH; —— CH, + C;H4 + Hy
AlX 3

8. CH3(CH,);CHs CH;CH(CH;)CH,CH; + CH;C(CHs),CH,

to

9. RCH,CH; — RCH=CH, + CH4 + RCH; + C,H4 + RCH=CHCHj3; + H,
to

10. CHs + O, —> HCOH

tO
11. C4Hyp + O, — CH3COOH



Si0,

12.CH4+ S W

CS,
to
13. CH4 + N, — HCN

2. AITKeHBI

2.1. CuHTE3HI

Pd/PbCO;

1. R-C=C-R + H, RCH=CHR
2. R,CH-CR,CI NRE)—(;{IL R,C=CR, + HCl

3. RRXCCR,X+7Zn —> R,C=CR,

4. CH;CH,CH,OH >—‘§*520%’€> CH;CH=CH,

+
5. R,CH-CR,0H — 5 R,C=CR,

6. —(|j—(|j— ﬂ» —é:(|j— +H,0 + TsO"

}ll (l)Ts
| |

— ¢—C—0R 2% __¢—C—0r
H OR

~

8. R,CO + H,C=PR; — R,C=CH; + R5PO (BI/ITTI/IF)
9. RCHO + ZCH,Z — RCH=CZ, (Z=CN, COR, COOR) (KueBenarens)

10. H;C-CH,SO,—CHX—-CHj3 I\i{a_%H, H3;C—CH=CH-CH; (Pam6epr-bexirynn)
2

11. [R3NCH,CH,CH,CH3;] OH — CH3;CH,CH=CH, + R3N + H,O (I'odpman)

R
- S ||
12. —(lj—C—ITI—>O —> —(C=C— +NR,0OH (Koym)
H | R
to
13. C;Hs—O—-C(S)-SCH; — CH,=CH, + COS + CH3;SH (Uyraes)

2.2. Peakiun
2.2.1. Peakuny npuCcOEANHEHNS U LIUKIONPUCOEIMHEHUS
1. RCH=CH; + X, —> RCHXCH»X
2. RCH=CH; + HX —> RCHXCH; (IIpaBmio MapkoBHUKOBa)
3. (CH3),CHCH=CH,; +tHX —> (CH3),CX-CH,CHj;
4. CF;CH=CH; + HX — CF;CH,—CH,X



8.
9.
10

11.

12.

13.

14.

15.

16.

17.

18.

19.

. R.C=CHR

+

RCH=CH, + ROH —H__» RCH(OR)CH;

+

. RCH=CH, + 1,0 —H_» RCH(OH)CH;

N
. RCH=CH, + RCOOH —_» RCH(CH;)-OOCR

RCH=CH, + NOCl — RCHCI-CH,;NO
RCH=CH, + RSC] — RCHCI-CH,SR

. RCH=CH; + INCO — RCHI-CH,NCO

RCH=CH, + R,NCl —— 222 _» RCHCL-CH,NR
B CH;COOH T

RCH=CH, + BH; —> (RCH,CH,);B

C=C +CH;N, —— + N,

RCH=CH, + BH; —> —tO » EHﬁQ.% (RCH,CH,);COH

RCH=CH, + Hg(OAc), + R"OH — RCH(OR')CH,HgOAc
RCH=CH, + X, + ,O — RCH(OH)CH,X

RCH=CH, + HX ¥V WM R* _ pCH,CH,X

RCH=CH, + R'SH ¥ "M R* _ pCH,CH,SR'

2.2.2. Peakiinu B aJUTMJILHOE TIOJIOKEHUE

. RCH,CH=CH, + Cl, 2%°C 5 RCHCICH=CH,  (JIsBoB)
0
. RCH,CH=CH, + N—Br — RCHBrCH=CH,

—

O

2.2.3. Peakiiuu OKHUCIJIEHUS U OKCOCHHTES

. RCH=CH, + 2KMnO, + 4H,0 — RCH(OH)CH,OH + 2KOH + 2MnO,

+
RCH=CH, + KMnO4 0, RCO,H + CO,

L1035 R,C=0 + RCOH

AN /
Cc=C +RCO3H —= >W< +RCO,H  (Ilpunexaes)
/ AN 0

(Barnep)



e

O
AN
\CZC/ +0; —= >( K H—20> C=0 +H,0, (T"appuec)
0—O0 /

6. CHy=CH, + CO + H, —CoC0)

CH;CH,CHO (ruapodopMuIrpoBaHUE)
7. CH;CH,CH=CH, + CO + H, —S9 » CH;CH,CH,CHO + (CH3),CHCHO

8. CH,=CH, + CO + H,0 —&% > CH;CH,CO,H

9. CH,=CH, + PdCI, + H,O —> CH;3;CHO + Pd + 2HCI

2.2.4. llpyrue peakuuu

tO
1. CH;-CH,~CH=CH, —> CH3;-CH=CH-CHj; +(CH3)2CZCH2

2. R-Z-CH, CH=CH, —9H , R 7 CH=CH CH,; Z=0,S,NR

3. R-CH=CH-R + R'-CH=CH-R' —=22278b0so »p cH-CH-R' (weraresuc)
4. nCH,=CH; + R3Al + TiCly —— R—(CH,—CH»-),TiCl; (urnep-HatTta)
5. nCH,=CH, + CCl; — Cl(CH,—CH,),~CCls

6. nRCH=CH, ——> (-CHR-CHx),

\
7 /N—CHZCH2CH2—CH=CH2 + X, —> :+:\

N\ CH,X (ramorenuxiu3anus)

X"
—>Pd (3enuHCKHiT)
‘ 200°C +

9. CH,=CH, + PdCl, — CH,=CH,*PdCl, 7-KOMILJIEKC
10. CH,=CH, + K;[PtCly] — KCI + K[C,H4PtCl3] coxan Lleiize

o0

3. ATKUHBI
3.1. Cunre3ssl
. CaC, +2H,0 — Ca(OH); + CH»
2. Mg,C; +4H,0 — CH3C=CH + Mg(OH),

tO
3. 2CH4y — C,H, +3H,
RCH,CHBr, + KOH + EtOH —NaNH2 o pe=cH

RCBr,CHBr; + Zn —> RC=CH
RCCIl,CH;3 + NaOH + EtOH —> RC=CH

A



3.2. Peakuun
3.2.1. Peakuuu ¢ coxpaHeHHMEM TPOWHOM CBS3U

1. RC=CH + [Ag(NH3),]” —— RC=CAg

L

RC=CH + NaNH, — RC=CNa

HC=cH RONg _RIX_ pe—cr

R—C=CH + NaNH, —> R-C=CNa +NHj3

R-C=CH + RMgX —> R-(C=CMgX +RH (Mouuny)
R—-C=CNa + H,O

SN AN

R-C=CH + NaOH

7. R-C=CH+ Cu’ ——> R-C=CCu+H"

8. R C=C—Cu + Arl — R-C=C-Ar

9. R-C=CH + Ag' ——> R-C=CAg+H"

10. R-C=C—CH; + NaNH, ——> R—CH,-C=CNa

11. HC=CH + RCHO £%2£2 5 RCH(OH)- C=CH (Peme)

12. HC=CH + R'COR? KOH_ RI'R2C(OH)- C=CH (®asopckuit)

13. RCH,-C=CH 1KTOO%> RCH=C=CH, —> RC=C-CH; (®aBopckuif)

14. RC=CH + X, MaOH_ pe=cx
3.2.2. Peakuuu npucoeInHeHus
1. RC=CH + X, — RCX=CHX
2. RC=CH + HX — RCX=CH,
3. HC=CH + HCN —> CH,=CH-CN

.
4. RC=CH + H,0 B*HeX R c(OH)=CH,] — RCOCH; (Kyucpos)
5. HC=CH + ROH KOH_ ROCH=CH,

6. HC=CH + RSH KOH_ RSCH=CH,

7. HC=CH + (CH3),C=NOH KOH* AMCO _ Q\CHs (Tpodumon)
I
H

8. HC=CH + RNH, KOH_ R N=CH-CH;

9. HC=CH + H,§ KOH+ IMCO _ cH,=CH-S-CH=CH,

.
10. HC=CH + RCO,H H+HeX v _cy 0_cocH,



R H
N ’

11.RC=CH +R'CuMgBr, — >  (=C{
R! CuMgBrz

12. RC=CR Na*NHi_ RCH=CHR (mpanc-uzomep)
13. RC=CR H2*Pdy RCH=CHR (yuc-usomep)

14. RC=CR —2H3 5 CH:COMH_ pCH-CHR (yuc-usomep)
3.2.3. dpyrue peakuuu
1. HC=CH + KMnO;, —> K0,C-CO:K

» RC=cR! —°l 5 RCOOH +R!COOH

Ni(CO),

3. HC=CH + CO + HX CH,=CH-COX X =O0H, OR, NH,

+

4. 2HC=CH _Cu CH,=CH-C=CH

+
5. 2RC=CH + O, &» R-C=C-C=C-H

.
6. nHC=CH + 0, —=% » H-[-C=C-],-H

7. 3HC=CH —" 5 C.H,

4. 1,3-Jluenst
4.1. CuHre3bl
1. 2C,H,0H —AbO3 #2100 ~y _CH CH=CH, (Jle6encs)

+ o
2. CH;CH(OH) CH,CH,0H —Y> CH,=CH-CH=CH,

+

3. HOCH,CH, CH,CH,OH —3 s CH,=CH-CH=CH,

4. CHy;CH,CH,CH; <2935 CH,=CH-CH=CH,

tD
5. CHy ———> CH,=CH-CH=CH,
CI‘O3

4.2. Peakun
1. CH,=CH-CH=CH, + H, —N\ » CH; CH=CH-CHj
2. CH,=CH-CH=CH, + Br, — BrCH,~CH=CH-CH,Br + BrCH,~CHBr-CH=CH,
3. CH,=CH-CH=CH, + HBr — CH;-CHBr-CH=CH, + CH;~CH=CH-CH,Br
4. nCH;=CH-CH=CH, —R* =~ (~CH,~CH=CH-CH>-)n

hv

5. CH,=CH-CH=CH,




(o)

=

~

R R
=
. ( + [  — @: (nmsc-Anbaep)
X R R
=
+ S0, — | SO,
A

Y RI

| AR g000c. N |
RCH:CH—CHQ—(ll—CH:C\ S /C:CH—$—(|ZH—CH:CH2 (Koym)

7 R2 Z R2 R

5. CuHTE3bI M peaklnu aJlJIEHOB

. CH,=CBr—CH,;Br + Zn —> CH,=C=CH,;

CH,=C=CH, + NaNH, — CH;C=CH
. CH,=C=CH, + H, —N\ » CH;CH=CH,
+
CH,=C=CH, + H,0 —_» CH;C(OH)=CH, — (CH3),CO (mpaBmio JibTeKoBa-
Opnenmeiiepa)
H,C— —CH,
. 2 CH;=C=CH, ——> N
H,C= H,C=

6. [lukyionponaH u €ro Npou3BOIHbIE

6.1. Cunressnl

. BrCH,-CH,CH,Br + Na ——> Q

Ne=¢” remn, % N
/ \ 2iN2 2
AN / -C4HoOK
c=c’ +CHCl, Ay
/S AN
c’ “cl
CeHs

% NaOH - TOBAX .
. C¢HsCH=CH,; + CHCl; 20% NaQ 2 > Mex(azHbIi
katanu3 (Makora)

Cl Cl

10



3

oe]

)

—

(O8]

AN / C4HyLi
C:C\ + CH,Cly ——— >

Zn/Cu

C_C/ + CH,l
= b10)
AN

V

Cl

z
- Z,CH, + BrCH,CH,Br —RO > [
z

. XCH,CH,CH,Z KOH_ Vz

+ Ch—> [>—c

+ HBr—> BTCH2CH2CH3

\VARVARVARV

hv

- [>=o0 +cmN,

_ VCHQOHL

6.2. Peakniuu

+ Br,—> BrCH,CH,CH,Br

O

+ He(OAc),— AcOCH,CH,CH,HgOAc

Z - CN, COR, COOR

(CummoHc-CMuT)

7. luxknoOyTaH U €ero NpoOM3BOJAHbBIE

. 2CH,=CH, %
H,C—
2 CH=C=CHy —=

+
H,C=

BI'CH2CH2CH2CH2BI' +7n——>

11



L» VCHon

4. OH
Cl
5 + C12 —
CH;
CH;,
t° =~ “H
 —
6 X _-CHs
CH;
H
Br Br
7 _OHBr [ W } S
H,NCH, HOCH, CHz\ OH
[HNO,], . . g .
8.
+ Q (dembsiHOB)
8. LlukinoneHTaH, HIUKJIOT€KCAH U CPETHUE LIUKIIBI
&.1. O0mIre METOILI CHHTE3A
0
7/
(CHn~CH=C J . (CHn
1. SCa—> O +CaCO; n=1-31 (Pyxuuxa)
O
7~
CH,—CH, C\\
0
0 O
2. hv B
+ CH)N, - > n=1,2,3
(CHa)n (CHa)n+1

O
(I%
3. (CHy)n—COOC,Hs RONa
| _—
CH,—COOC,H; (CHy)y—CH—COOC,Hj

n=3,4 (Hduxman)

12



4.

5.

o

(98]

&~

e

a

O=0

(CHy)n—COOC;,Hs Na H,0 n=3,4,5
COOC,H; (CHy)p—CH—OH
CH,CN CH,
RON
CH)p = > (CH\z)n /CZNH n=2-5 (Topm
CH,CN cf1
|
CN
8.2. I_II/IKJ'IOHeHTaH U €ro MpONU3BOJHBIC
. Z
Oy _OEt H,C” O
(lj N “cH, —> Z=CN, COR, COOR
/
07" ok AN 7 0~
Z

(:/I: Q (daBopckuit)

COOH

O n RCOCILCIS" Qﬁ (Henuuecky)

Oﬁ Ci, Ak

q R H+
/ —
({—-R

OH OH

R
R
O

@ NaOR FeCl,
— Ty E 2+
" c
Na

13
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(O8]

o

e

a

~

0

\Oo

8.3. [{ukorekcaHn u ero Mpon3BOIHbIC

| X
=

= (le H0" r
+ C _ —>
_O/ \
0 0 CH

RONa Q\
> //
O 0
Ph Bu-t
=
, W CH;Mgl _HCI HCI
@) CO Bu-t

o 57 Q.
B egis!
Q=C

14
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+ C,H;OH + CO,



0 CH;
10. CH; ——>
OH

8.4. CpenHue NUKIIbI U UX TTPOU3BOIHBIC

HNO,
1. —_—> OH +
CH,NH, CH,0OH

0O
O
Ni(CN =
6 4cn=cH NN, — ‘ |
Pt S
(CHp)4 (CHy)4 (CHp)4
/ \CH H / “CHoH / \
7.
cH, I +RCO;H —> ——> Cij | + HOCH CHOH
CH H,O CHOH \
/ /
(CHy); (CHy); (CHy)y

(TpaHCaHHYJISIpHAs peaKus)

15
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Ne)

9. bu- n noauumksl. CoupaHsel

CO,R

| CO,R
C

T ——

T

-

COzR CO,R
Cl
_Mg_
Cl
HOpOOpHaH
Cl
Mg
O\/I JCKaJINH
Cl
o 0
7 OH
)\ * (PoOuHCOH)
© 0 O (mexanun)
Cl o
Oi;m * ‘ onmmkiio[4.2.0]okTan
Br
<:><: = <:><] cnupo[2.5]okTan
Br
RON
Br«@—Br + CH,(CO,Et), va_ (Mnatses)

EtO,C CO,Et

+ +
E>io Mg-HgH;0 Q__@ H QC
¢

OH HO

2 - > —=
aJaMaHTaH
16
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e

7.
8.
9.

. 3HC=CH

m KBQJIPULIMKIIaH
[Rh(CO)Clz] ﬁ

10. BeH3011 ¥ €10 rOMOJIOTH

10.1. CunTe3snl
“gooec . CeHs

CH;
H
3CH3—ﬁ—CH3 — > ME3UTHIICH
CH; CHj;
COOH
3HOOCCH,COOH —> TPUME3UHOBAs KUCIIOTA

HOOC COOH

CI'203/A1203
CoMia™450°C

D=0

10.2. Peakuu

. C¢Hg + HNOs; + H,SO4, —> CcH5NO,

CeHe + SO; —> C¢HsSOsH

CCeHe + Xo %35 C(H.X X =Cl, Br

CsHg + AgF2 —> (Cg¢HsF + Ag + HF

. CeHg + RX A3 CHR (dpunems-Kpadre)

H;PO,

. C¢gHs + ROH ———> C¢Hs5R

CeHe + RCH=CH, -394, . H.CHR-CH;

2 C¢Hg + CH,Cl, LCI"’-» CsHs—CH>—CgH;

3 C¢Hg + CHCl; A€k ((H5),CH

10. 3 CgHg + CCLy ALy (coHs)CCl

17



11. C¢Hg + CICH,CH,Cl —ACh, ¢ H.CH,CH,C4Hs;

12. C6H6 + C6H5CH2C1 LC]S* C6H5CH2C6H5

13. CeHs + RCOX 235 CH;COR (dpunens-Kpadre)
14. CgHg + COCl, —> CgHsCOCI

R R R
E R= Ak
Kart.
s +EY ———> +
. -HY E=NO,, SO3, X, R, RCO
E

16. CgHsCH; —AMoKcan *Bro 4 B . H,—CHs

CH3 CH3
O,N NO,
H,SO
+3HNO; —2—4>
17. TPOTHJI, TOJ
NO,
CHs CHs
SO;H
+ 1,50, 100°C,
KOH
8. t SO;H
SO;H
80% 5% 15%
CH; COOH

19. +KMnOy, —> ©

20. C¢H5CH; + Cl,

CsHsCH,Cl1 + CsHsCHCI, + CgHsCCl;

21. CaHsCH,CH; —N1 5

o CsHsCH=CH; CTUPOIT

18



s CH3

CH;—CH H,—COOH
) ome ) () e

KyMOJI

10.3. Peakumu 6eH301a IPUBOAAIINX K HEAPOMATHUECKUM CHCTEMaM

bépu
@ NH3(>K) @ (b<p)
O O
NS /,
H H

O
o Vi
v
©+OA> | 0 + CO+H0
N
O

Cl

Cl Cl
Cl Cl

Cl

© +CH2N2 L (} —
@ YD 3HC=CH

CH,
¢ynbBeH

19
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—

11. Iudenun (OudeHmn) u ero mpou3BOIHBIE

11.1. CunTessnl

tO
. 2CcH¢ —> C¢Hs — C¢Hs
. C¢HsBr + Na — C4¢Hs5 — C¢H;

to
. CgHsI + Cu — > C¢Hs — C¢H;s + Cul
. C¢Hg + PdX, —> C¢Hs — C¢Hs + Pd + HX

.

. 5HC=CH —C »
400°C

S

NH—NH@R

11.2. Peakun

Pt
300°C

HC, AICk

+CO —(————>

Cu2C12

12. Hadramuu

(Yipman)

OCH3UANH

H,N
H R NH

CEMHUAMHOBAA II-Ka

Oala

" €TI0 IMPONU3BOAHEBIC

12.1. CuHTe3nl

CH,

20

+
HoN
ey 2w =)

(@)

NH,

R



12.2. Peakuu

2

NO,
NO,
HNO3 N +
1. H,S0,

NO

NO,

SO;H

SOsH
e
1160"(:
L
COR
-
l COR
-

RCOCI
AlCkL

H,S0,

2' ‘O
g®

21



Ne e ‘g¢
(]

@ij TEeTpaINH
CSHHOH
OH NH,
NH3 > (NH4)ZS(13 (Byxep ep)
H20 ) NaHSO 3

13. AHTpaneH u ero npou3BOHbIE

13.1. CunTe3sl

0
= AN
+ + —
X pZ
0 0
o 0
-
O O

22



(98]

a

AICI
2C4HsCH,Cl ——»

13.2. Peaknuu

H

SO3H

23

SO;H

TPUINITHLCH

+

Br

NO,

SOs;H

SO;H

0]

O AaHTpPaxWHOH




14. ®enaHTpeH U €ro NPOrU3BOJHBIE

14.1. Cunre3ssl

O O
SO e O

5
PN

(Xeyopc)
CH=CH

CH=CH

sWe!

14.2. Peakuuu

AEh

COCH;

o

HOOC COOH

zaSat sao (-0

nudeHoBas K-Ta

o

24



Cl Cl

—
KOH

15. anmoreHankaHbl

e

15.1. CuHTe3sl
hv

1. RH+X; RX
2. ROH+HX —> RX

PX5: PXs: 1
3. ROH 35 5,30C2=

RX

4. \C:C/ +HX —>» H—C—C—X
/ AN

5. c:c/ + X, — X—C—C—X
/ AN | |

6. CH;~CH=CH, + CCl; —R* = CH;—CHCI-CH,—CCl;

7. D + Br,—> BrCH,CH,CH,Br

8. D + HBr—> BrCH,CH,CHj
9. RCOR' —LCL5 ReCILR! + POCI,
10.RCOAg + Br, — RBr+ CO, +AgBr (boponun-Xyncaukep)

tO
11.RCOR' + SF, ——> RCF,R!
12.RCOOH + HgO + Br, —> RBr + CO, + HgBr; + H,O

tO
13.RCOOH + SF;, —> RCF;

tO
14.RCOCI1 + PCls —> RCCl;

15.2. Peakuu rajoreHaJIkaHOB
Peakuuu Hyki1e0(UILHOTO 3aMeTeHuUs
1. RX+H,O — ROH

+ -
2. CHy=CHCH,Cl ——> CHy=CH-CH, —%—» CH,=CHCH,Nu (Sx1)

25



CHiCl > | Nu—C-Cl | — CHNu  (S\2)
H H

. RX+R'ONa — ROR' (BHIIBSIMCOH)

. RX + R'COONa — R'COOR

4
5
6. RX+NaSH — RSH
7
8
9

(O8]

. RX +Na,S — RSR
. RX+R'SNa — RSR'

. RX+Na — RNa —> R-R
10.RX + R'Na — R-R'

11.RX + Mg — RMgX — R-R
12.RX + R'MgX — R-R'
13.RX + NaCN —> R-CN + R-NC
14.RX + NaNO, — R-NO, + RONO

15.RX + NaN; -2IUKBar336 . RN, MeK(pazHbIA KaTalus

| + | + | + o
16, RX + @N— — > RSCN + @N— @N— - HOJIMMEPHBIM HOCUTENb
| SCN -~ | X |

17.RX + CH,Z, —OH o R-CHZ, Z=CN, COR, COOR
18.RX + NH; —> R-NH, + NH,X

19.RX + R'NH, — RR'NH,X

20.RX + (R");NH — R(R');NHX

21.RX + (R");N — [R(R');N]X (MeHIy TKHH)
22.RX + (R — [R(RY);P]X

23 RCCLR' + H,0 —H > RCOR!

+

24RCCL; + H,0 —H 5 RCOOH
25.RX + KI —2LCTOH . R (DHUHKEIBIITEHH)

26RCl +KF <2482 20 > RE MesxdazHblil KaTATH3
(CHo)n
n=1,2,3,4
27. R—Z—(CHy)pX —> R—Z7F Z=NH, NR

Cl

26



(CHp)n

28. HO—(CH,)CH,X —> O n=1,2,3,4
29. Br(CH,),Br + @ TSBAX + NaOH + H0 E><]
30. CICH, CH.Cl+NH; 29> CaClL+H,0 + I\|I a3upUINH
H
PCaKHI/II/I :')J'II/IMI/IHI/IpOBaHI/Iﬂ
o N
| —c—c— o Ce=c

2. CH;CH,CHXCH; —9H o CH;CH=CHCH; + CH;CH,CH=CH,
(mpaBuiia 3aiinieBa u 'opmana)
3. (CH;),CCI-CH,CH; + H,0 —OH . (CH;),C=CHCH; + (CH;),C(OH)-CH,CH;

4. DCCl—CF; g—%L ClL,C=CF, (Ele)

2

5. CH;CHBrCH,CH; —*%> CH,CH=CHCH;, + CH,=CHCH,CH;  (E2)

Br
6. @ _OH @ npasuito Bpenra

7. XCHCHX —I8s CH,=CH, + NaX + 1
Hpyrue peakuuu
1. RX + ArtH 2%35 Ar R

2. RCH,X + H, —Ni » RCH;
3. RCH,I + HI ——> RCH;

4. RCH>X + (CH3),SO —12A % RCHO  (Kopu6iiom)

5. CHCl; —9H _ -ccl,+CI'+ H,0

16. I'astoreHanKkeHsl, TaJoOreHaJKaIueHBI U TaJIOTCHAJIKHHEI

1. RCHXCH,X _9H _ RCH=CHX

27



9.

+

. HOCH,CH,Cl —H » CH,=CHCI

to
CHF,Cl ——> CF,=CF,

tO
HCCl,-CHCl, —> CCl,=CHCI

. HC=C—CH=CH, + HCI _kat CH,=CCI-CH=CH,

OH

RC=CH + HX —> RCX=CH;

HCX=CHX _O9H _ HC=CX

tO
HCX=CHCIl + HCl —————> CH,=CCl,

10.R-C=CCl + H,0 —2% 5 RCO-CH,CI

N

nDoWw

9]

—

CArH+ X, EeXa g ArX

CH; CH; CH;
I
. s _HNO; n
I

R—C=CH + NaOH + Br, —> R-C=CBr

17. 'anorenapeHsl

17.1. Cu”Te3nl

. AN X + CuX —> ArX
AN X + KT — Arl

to
. ArN,BFy, ——> ArF + N, + BF;

J

A

X

X

+NuH —>

*
+ NaNH, ———> @

X=Cl, Br

X =Cl, Br

(ITuman)

17.2. Peakuuu

A
i Nu

*NH2 *
NH

2

A = akuenTopHas rpymna
Nu =OH, RO, NH,
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N R R

NOz—QG + K,S,05 429 -CHChL - RN, g, SO;H
NO, NO,
Cl NH,
NO, NO,
+ 2NH,OH —> + NH4Cl+ 2H,0
NO, NO,
X X X
©/ +EY ——> ©i + /©/ E= NO2, SO3H, Hal
- HY
E E
F F F
Oy e O - Y
F F
4-BI‘7C6H4*OCH3 +HNO3 —_—> 4-N02*C6H4*OCH3 (PIHCO-?;&MGH.[CHHC)

C¢Hs5X + Mg —> C6H5MgX

ArX + CO + NaOoH NaOH - Hy0 - xewnon_ . ~o0Na + NaX + H,0

TOBAX

18. ["aloreHOHUEBBIE COETUHEHUS

. ArX + ArN,BF; —> [Ar—X-Ar]|BF,

Al +Cly, SHCL Ay,

2 ArH + KIO;3 + H,SOs — [Ar-I-Ar]HSO4

R-I + R-F + SbFs —> [R-I-R]SbF;

ArICl, + Na,CO; + H, O —— Ar-I=0

[Ar-I-Ar]Cl ——> Ar-Cl + Ar-I1

[Ar-I-Ar]Cl + CH;OH — Ar—OCHj; + Ar-1 + HCI

19. JluTuii- 1 HaTpUoOpraHNYECKUe COeTUHEHUS

.R-X+M —> R-M M =Li, Na

(CHs),Hg + Na — CHj3Na + Hg

.RH+Na —> RNa+H, R = HC=C-, (C¢Hs);C-

29



4. RM+R!X — R-R'+MX
5. R-M +H,0 — R-H + MOH

. H;0"
6. R-L.i+O —>= —» R-OH

7. R-Li+ CuX — R—Cu+ LiX

8. R-Li+ R-Cu — Li[CuR;] JTUATTKAIIKYTIPAT JINTUS
N . H;0
9. R-Li+ /c:o —> R—C—OLi —2—» R—C—OH

+

H-;0
10.R-Li + R'"CN —— RR'C=N-Li ——» RR'CO
11.R-Li + CH,=CH-CH=CH, —> RCH,CH=CHCH,Li ——> nonumep
12.(CH3);C-Li + SiCly — > (CH3);C-SiCl; + LiCl

20. Marauii- 1 IUHKOPTraHWUYECKHE COSTUHEHUS
1. R-X+Mg —> R-MgX —> R-Mg-R (I"'punbsip)
CHsl +Zn — R-Zn-R +Znl, (Dpanknan)
R-Li+ ZnCl, — R—Zn—R + LiCl
RMgX +R;NH — RH + R;N-MgX
RMgX + 1, — RI+ MgXI
RMgX + 0O, —> ROOMgX
RMgX + S —> RSMgX

e A o R

+

H;0
8. RMgX + <O7 ——> RCH,CH,0MgX ——> RCH,CH,0H

AN H;0° | | AN | |
9. /c=c—c=o + RMgX ——> —>—> R—c—(lj—c:o + /c=c—(|?—0H
| H R
10.R-MgX + R'X —— R-R!
11.R-MgX + R'OH ——> R-H + Mg(OR")X
R R

+

| H |
12. R-MgX + RICHO —> RI-CH—OMgX 0 RI—CH—OH

R R
I | H;0" |
13. R-MgX + RICR2 ——> Rl—(li—OMgX —— R“? —OH  (Ipunssp)

R2 R2

30



14.R— MgX + R'COOR> — R'-CO-R + Mg(OR*)X
0 .
H;0
15.R— MgX + CO, —— R—C—OMgX ——> R—COOH + Mg(OH)X

+

H;0° H;0

16.R— MgX + R'C=N ——> R'-CR=N-MgX —3=» R'-CR=NH
17.R-Zn—R + R'COCI —— RCOR'
18.R—Zn-R + BCl; —> R3B + ZnCl,

R'-CO-R

21. Ipyrue MeTtaqsopraHui4eckKie COeMHEHUS

hy

1. R-I+Hg R-Hgl —> R-HgR

2RHgl + 2KI — R,Hg + K,Hgl,

R,Hg + HgX, —> 2RHgX

R-X + Hg(Na) — R-Hg-R

R-MgX + HgCl, —> R-Hg-R

HC=CH + HgCl, — Cl-CH=CH-HgCl

CH,=CH, + Hg(OAc), + HbO — HO-CH,-HgOAc

D
n  —
Hg(OAC), © D — anekTpoHOI0HOpHAs TpyTa

HgOAc

A R T B

S

9. ArN,Cl + HgCl, —> ArN,HgCl; _Heg ArHgCl + N, + HgCl, (HecmesiHoB)
10.[R—-Cu-R]Li + R'X — R-R' + R—Cu + LiX

11.R-Hg-R + Al —> R3;Al + Hg

12.R-Li + AICl; — R;Al + LiCl

13.R—MgX + AICl; — R;Al + MgXCl

14. 3CH,=CH, + AIH; — (C,H5s);Al

15.(C;Hs)3Al ;> (C,Hs),AlH + CH,=CH,

16.(CoHs)sAl + CoHsLi — [(CyHs)4AlNLi

17.R3Al + CH,=CH,; —> R,AICH,CH,;R Cofla R,AICH,CH,CH,CH;R Gty oJuMep
18.MCly + 4CH3Li — (CH;3)sM M = Ge, Sn, Pb

19. 2PbCl, + 4C,HsMgCl ——— (C,Hs)4Pb + 4MgCl

20. 4C,HsCl + Pb(Na) — (C,Hs)4Pb
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22. AJIKaHOIBI

22.1. CunaTE3BI
1. R-X+H,0 —9H _ R_OH

2. CH=CH, + H,SO, —> CH;-CH,-0-SO:H —29 » CH, CH,-OH

Ne=c” + BH, — > —c|:—é— Oy ¢ c— 4 BoOR
N ] OH ] }
H B— H OH
\
I WO _ A
4, —C=0 + RMgX —(—OMeX C—OH
R R

5. R.CHO + H, —2" » R_CH,-OH

6. R.COOR' + LiAlH, ——> R-CH,-OH + R'OH

Zn0O + ZnCr204=
tO

8. CH,0f —LEPMEHT 5 o H.OH + 2 CO,

7. CO+2H,

CH;0OH

22.2. Peakuun
22.2.1. Peakuu 3amenieHus ¢ pa3pbeiBom cBsizu O—H
1. ROH+Na — RONa + H,
ROH + Al — (RO);Al + H,
ROH + H,SO4 — ROSO3H — ROSO,0OR
ROH + HNO3; —> RONO;,

H,SO,
e
0°C
+

6. ROH + B(OH); —1_» (RO);B
7. ROH + CISO,-OH ——> ROSO,-OH
8. ROH + R!'SO,C1 — ROSO,R!

el

5. ROH + NaNO, RO-N=0

9. ROH + Me;SiCl —OH _ ROSiMe;
10. ROH + R'cOoCl —2¥ » R!COOR

11. ROH + Ac,0 —2¥ » ROAc
+
12.ROH + R'"COOH —» R'COOR

13.ROH + R'X —OH _ ROR!
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14. ROH + R'CCl; —OH 5 R!C(OR);

22.2.2. Peakuuu 3aMmelenust ¢ pa3pbiBom cBsizu C—O
1. ROH + HX — RX + H,0
(CH3);COH + HBr ——> (CH3);CBr (Sn1)
(CH3);C-CH(OH)CH3 + HCl —— (CH3)3C—CH(CI)CH3 + (CH3),CCI-CH,CH3
3C,Hs0OH + PCl; —> (C,H;Cl + (C,H50),POH
3C,HsOH + POCl; —> C,HsCl + H3PO4
ROH + PXs — RX + POX;
ROH + SOCl, ——> ROSOCl —> RCI + SO,

NS kWD

+

8. ROH —2 » ROR

9. ROH + ArHl —2535 AR

22.2.3. Peakuuu >JIMMUHAPOBAHUS

.
1. CH;CH,CH,0H —H 5 CH;CH=CHCHj; + CH;CH,CH=CH,
2. (CH3)3C—CH(OH)CH3 —_— (CH3)2C:C(CH3)2+(CH3)3C—CH:CH2

+

3. (CH3);C—CH(OH)-CH; — . » (CH;),C=C(CH;),  (peTpoNHHAKOIMHOBAs I-Ka)

.\
4. (CH;);COH —H_» (CH;),C=CH,
CH; CH,

CH;
. CHj (Baraep-Meiiepsetin)

|
—C—C— C=C
6. H $ (|j - Pt
HO N\ _ /
—C—C— C=C
7. H—C—C—0SO;H — E=C

22.2.4. Peakuuu NpUCOCANHEHUS K KPATHBIM CBSI3SIM

1. ROH + HC=CH —9H _ RrOC=CH,

[\

)
. ROH + (CH3),C=CH, —_» ROC(CH;);
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B

. ROH + CO

R )

ROH + \C:O —— RO—C—OH
/ |
R1 R1

AN /
ROH + C=C. + HgOAc), —> RO—C—C—HgOAc

/ N

. ROH + Ph-N=C=0 — ROCONHPh
. RONa + CS, — ROCSSNa KCAHTOI'€HAT
. RONa + CO, —> ROCOONa

22.2.5. lpyrue peakiuuu

. R-CH,-OH _Kat R—-CHO + H; kat. = CrOs, CuO

+

ROH + H,0, —2 » ROOH + H,0

.
. ROH + ROOH —H_» ROOR + H,0

. 2CH;O0H + 0, €% 2HCHO + H,0
. R-CH,—-OH + KMnO, + KOH —> R—-COOH

HCo(€0)a prcoon

CH;OH + CO + 2H, —2% o CH,CH,OH + H,0

23. MHOroaToMHbIE CIIUPTHI

23.1. CunTe3nl

. RCH:CH2 + KMI’IO4 + HZO E—— RCH(OH)—CHQOH

N /" _1,,CH;COOAg, 100°C_ K,CO; _| |

C=C —_— 2 CcC—C—
J/ AN CH;COOH, H,0 H,O |
HO OH

. XCH,~CH,X + H,0 —9H o HOCH,-CH,0H

+
V ¢ H0 —2 > HOCH,~CH,OH

23.2. Peakiun

tO
. HOCH,—CH,0OH + HCl — HOCH,—CH,Cl

HOCH,~CH,OH —~Y» [CH,=CH,OH] ——> CH;~CHO

. HOCH,—CH,0H + HNOs(pa36.) — HOCH,—CHO

HOCH,-CH,OH + HNOs(konn,) — HOC-COOH

34
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9]

. HOCH,—CH(OH)-CH,0OH + HNO; + H,SO4 —> O,NOCH,—CH(ONO,)-CH,0ONO,

N
. (CH3),C(OH)—C(CHs)2(OH) _H CH3;—CO—-C(CH3);  (mMHaKOIMHOBAs M-Ka)

o)

H+ / \
2 HOCH,-CH,OH——> O O

/

+ +
8. HO-CH,-CH(OH)-CH,0H —H » _H o CH,=CH-CHO axposneun

=

+
H
9. HOCH,—CH,OH + Y —> (HOCH,CH,),0 JIMDTHJICHTIIUKOJIb

o)

+

10. HOCH,-CH,0H + RCHO —1—» [ >7R
o)

11.RCHOH-CH(OH)R + HIO, — 2RCHO + H,0 + HIO; (Manonpax)

2
12.HOCH,-CH,OH + H,0, —£¢%'> HOCH,-CHO

13.R,COH-C(OH)R, + Pb(OAc); ——> 2R,CO + Pb(OAc), + 2AcOH (Kpure)
R R
—0_ 0
14 RCHOH-CH(OH)R + Cu(OH), —» oy
4\
R | R
— 0 /O— o
15. HOCH,~CH,OH + B(OH); ——> K H
24. ®eHoIbI

24.1. CuHTe3HI

+

tO
1. 3NaO;S-C¢Hs—SOsNa + NaOH ———> _H 5 3HO-C¢H4+~OH  pe3opuun

tO
2. ArCl + NaOH ——> ArONa
3. ArNo X+ H,O — ArOH + N, + HX

4. C6H6+H202 V2—05> C6H5OH

5. CeHsCH; —292BFs 4 cH, C4H,~OH + 2-CH;-CHy—OH  kpesonbi

6. CeHs + 0, —SYAMNOs - yoH
+
7. Ph-C(CH;),-OOH —Y_» Ph-OH + (CH;),CO (Ceprees-Y npwc)
+
8. C¢HsNHOH —H > 4-NH, C¢H4—OH (BamGeprep)
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+

9. CeHsN(O)=N-C¢Hs — > 4-HO-CsH, N=N-C¢Hs

OH
OCOR OH (l)l
C\
AlCk R N (®puc)
10.
07 R

24.2. Peakiuu
24.2.1. Peakuu ¢ yyacTueM THIPOKCUIbHOW IPyIIIbI
1. ArOH + EtONa —> ArONa
ArOH + PCl; —— P(OAr);
ArOH + POCl; —> O=P(OAr);
ArO  +RX —— ArOR + X"

OH 0
5. ©[ + CH,Br, NaOH - H>O - anoren 464 ©i >
OH (0)

6. ArO  + RCOClI — ArOCR +Cl "~

R

7. ArOH + HC=CH _9H _ ArOCH=CH,

24.2.2. Peakuu 351eKTpO(GUIBHOTO 3aMEICHUS

OH OH OH
SOszH
< o > O
. T H,S0, 100°C 100°C
SO;H
OH OH
Br Br Br
BI'2
7. + Br, + HLO —> — >
Br
3. C¢HsOH %‘g“» 4-Br—C¢H,~OH
4. C¢HsOH + SO,Cl, —> 4-Cl-C¢Hs—OH
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OH OH OH

Cl
Ch
5 — +
Cl
OH - OH
R
6. ¢ ROH —253» +
R
OH - OH
CH,OH
H+
7. + HCHO ——> +
CH,OH
OH
R
H |
8 + R,CO —> HOA@*(E‘@*OH
R
OH OH
. (CH3)C C(CH3)s
. + 2(CH3),C=CH, — >
CH; CH;

OH

OH OH
NO,
10 + HNOj (pa36.) ———> +
NO,
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11.

12.

13.

14.

15.

16.

17.

OH

OH

-

ON

S}

-

ONa

Oz O O

OH

O

OH
NO, NO,

+ 3HNOj3 (kon.) ——> MUKPUHOBAS KUCIIOTA

NO,
OH
NaN02 + HzSO4 o
NO
OH
b COONa
+ CO, —> (Konsbe)
COONa COOH
NaOH H
+ CCly — > —_—>

cajluiujioBaid K-Ta

ONa
CHO
+ CHCIl; + NaOH + H,O ———> (Peitmep-Tuman)
OH

CHO
AlCkL (I'atepman-Kox)

+ CO +HCl
CuCl

CATHUI[AIOBBINA aJIbIETH T

OH

HCl. H;0'
—_— ——>

+ HCN (Terr

CHO
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OH N
N POChL i (Bumscmeiiep)
CHO NHCH;
OH OH (ﬁ OH
C
AICK SR
+ RCOCl ——> +
07 R
24.2.3. [lpyrue peakiuu
OH

e (s

_—e> — HOOH
-H

OH

OH

0
0 /
[ CH;COOH. (¢ ~C—OH
+ RCOOH ————>
x. C—0OH

A\N

Ebﬁi:sz ¢ S

MMUPOKATEXUH
FI/II[‘[)OXI/IHOH

CHQCHzBI"
/©/ o :C><]
_— O
HO
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25. TIpoctbie 3¢pups

25.1. CunTesnl
ALO
. C2H5OH W C2H5—O—C2H5

. C,H:OH + 1,80, 225 C,H,-0-SO:H llleO:é» C,Hs-O-R

"ROH —2F35 R_OR

. RONa+R'X —> R-O-R'

Cu, K2C03

. C6H5OH + C6H5BI' 230°C

CsHs—O—-CsHs

N
. ROH + H,C=CH-R' —_» H,;C_CH(OR)-R'

. RCH=CH, + Hg(OAc), + R'OH ——> RCH(OR")CH,HgOAc —2BH45. RCH(OR")CH;

. ROH + HC=CH —9H _ R_O_-CH=CH,

25.2. Peakiuu
H
R—é—R —» ROH + RX
+ -

. R-O-R+HX

CH3—(|ZH—O—CH2CH3
O—OH

rom _ZnCh, ¥ HOA@*C&

. C¢H50R + CH;COONQ,; —> 2-NO,—CgH4—OR (>90%) + 4-NO,—C¢Hs—OR

. CH;CH,-O-CH,CH; + O, ——>

cH
o~ z\ﬁH

OH
CH, CH,~CH=CH, (n-xa Knsii3eHa)
200°C
- >
+

. R-O-CH=CH, + H,0 —H = ROH + CH;CHO
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(O8]

o

26. Huxmmuaeckue 3pupsl

26.1. CunaTe3nl

0]
Ne=c v redd — XA
/7N G

\
OOH

H H ]
‘c=c' + 0, Ar20C V
H H

CH,CI
. CH,=CHCH,Cl1 g2+—1{29> M <O; ANUXJIOPTUIPUH

| ?H B
OH
—(lj—C— —

| O
Cl

Ph
. PhCHO + C15H25S" Me,l - NaOH - O - Celle §O7 (Kopn)

. HOCH,CH,OH + (CH,CH,CI1),0 —> [18]kpayH-6
26.2. Peakiuu
+ O
O 3
H
4

O + H0 LN HO—CH,-CH,-OH STHJIEHTIIMKOJb

+

H
: \O/ + ROH——> RO—CH,—CH,—-OH  I€/UI030JIbBEI

CHs
CH;0H N —CHy-0—CHj

CH3 CH3ONa CH3/|
CHy” :O; — .
+ 3
H | Nc—CH,~OH

CH;OH CH;” |
O—CH;

CH;
. >W RMeX 10 (CHy),C(OH)-CHy-R
CcHy Y,

CH;
: >W RNH>  (CHa),C(OH)~CH,-NHR
CcHy”
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- T
o A uam mo L)

0 | ]

g V o A 2L, ArCH,CH,0H

9. \/ + NaSCN ——> ? + NaOCN
O THHUDPAH

CH»Cl1
o 7 e Ao —
|
CH-O C OCH
> 2{ %|{ } 2%0

27. Anndarndeckre MOHOKapOOHMIIBHBIE COCTMHEHUS

27.1. CuHTE3EI

1. CH4+O0; Cut/oZn HCHO

AN /S 0 AN
7. c=c —3> _HO0 C=0
/S AN
3. RCH,0H —22£007, pepo
H,S0,
4. R,CHOH —Y22tn0i, o
H,S0,

5. RCH(OH)-C(OH)R, —NalO4nm PbOAC) o Repo + R,CO

6. RCOCI+H, —P9 » RCHO

+ 2+
7. RC=CH + H,0 2 H&T pco-cH;,
8. RMgX + HCOONa — RCHO + NaX + MgO

9. RMgX+R'-C=N —> 11295 RICOR +NH; + Mg(OH)Br
+
10. R,C(OH)-C(OH)R, —» R;C-CO-R

+

11. A—CR-O0H —H_» R,CO + ArOH
12. RCX,R!'+ H,O — RR'CO

+
13. RyCBr-CH(Br)-R' +20: 200, — " 5 R,CH-COR' (DnbTexon)

tO
14. (RCO0O),Ca —> RCOR + CaCO; (Iupna)
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27.2. Peakiun

27.2.1. Peakuuu pucoeIMHEHUS

+ -
C=0 + HCN H_ OH>HO—C—CN LUAHTUJIPUH

+
C=0 + RMgX ——> R—?—OMgX & R—C—OH

C=0 + ROH ﬂ» RO—C—OH noJryareTanb

NSNS NS

' |

AN
4, /CZO + ROH —H> RO—C—OR  anerans

5. HCHO + ROH —HCl 5 ROCH,CI

S
+
6. RCHO + HS-CH,—CH,—SH _H, R—< :| 3amuTa KapOOHWIBHOM IPYIIIBI
S

N H | RSH
7. /C—O + RSH —> RS—C—OH ——> RS—C—SR THOALETAb

AN
8. /C:O + NaHSO; —> NaO3S—C—OH

+

Q
I
O

9. CCI-CHO + H,O —> CCLI:-CH(OH),
27.2.2. Peakuuy npucoeInHEeHUs-3JIMMUHUPOBAaHUS
1 Nc=0 + pcl—> \C/CI
L/ i /Nl
2 \C—O + P4Sjp —> C=S
C 4910 Yz
AN H N\
3. C=0 + NH,OH —> C=N—OH + HO
/ 7 oxenm
\ —
4. C=0 + NH;NH, —>/C=N—NH2 — > C(C=N-N=C
4 TUPa30H H a3uH
AN
/

H \
4 NHQNHAI' R /C:N—NHAI'
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o

=

—

[\

o

e

N

o0

RCH(OH)-CHO + ArNH-NH,*HCl ——> RC(=N-NH-Ar)-CH=N-NH-Ar

+

AN AN
/CZO + NH,NHCONH, L /CZN-NHCONHz cemukap0a3oH

27.2.3. Peakiuy MUKIN3aIMNA

CH;

o a Lo s

N

CH3_C/\/ + NH3 —_—> /]\ )\
H

CHs I\|I CHj
H

N
. HCHO + NH; —— r \‘ YpOTpOnuH
N-l___—N
N—/

0
o™ o0
HCHO —> K ) + k |
O 0—
CH,

O O
3CH;CHO _ITZI%)E_%L» )\ )\ apajgbIeThI
CH; O CHj

CH3>/O \<CH3
4CH;CHO —}gz%—» O /<O METAIBIETU
CH3)\ 0" “cH,
CH,R
R R R R
. 3RCH,COH + NH3 _Aplztg'; \%j/ + \(I (Ynun6abuH)
\N \N CH,R

R
0 AX CN
R,CO + CICH,CN 50%NaOH - TOBAX R>W/ (Hap3an)
o

R
M W<
. R,CO + (CH3),S=CH, I[.T(C:J(L o/ R (Kopn)

44



27.2.4. Peakiiuu OKUCIICHUSA U BOCCTAHOBJICHUSA

N N\ OH
| =0 +H, —1» C
/ N\
H
N mx  \ OH
2. JC=0 + NaBH, ——> ——>
H

\ . crycoon_\_OH
3. C=0 + HSiCollgy, == /c: + CF3CO0SI(C,Hs);
H

AN . NHR
4 C=0 +RNH, + H, —Ni» ¢
° AN

/ T

(Knemmencen)

AN o H

7. C=0 + NH,NH, —KOH.t% N\~ (Kmxuep-Bombo)
/ /g

8. RCHO + 2Ag(NH3)2OH — > RCOONH4 + Ag + H,O + NH3

9. RCHO + Cu(OH), —— RCOOH + Cu,0 + H,0

10.RCHO + O, —> RCOOH

11.RCH,COCH,R! —EMnO4 o pcOOH + RCH,COOH + R'COOH + R!CH,COOH
12.RCH,CHO ————2—» RCO-CHO
13.2HCHO N29H, CH;0H + HCOONa (KamHuapo)

14. 2CH3CHO + AI(OCH3)3 —_—> CH3COOCH2CH3 (TI/IH_IGHKO)
15. 3R,CO + AI[OCH(CH3),]3 (R,CHO);Al + 3(CHj3),CO

(Meepgeiien-Ilonnnopd-Bepeit)

27.2.5. lpyrue peakuuu

+ -
1. RCH,-COR' + X, A 1 OH _ ppyvcoR!
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2. R-CO-CH;+X, _9H _ R_co-CcX; _OH _ R_COO +CHX;

3. CH;CHO ﬂ» CH;—CH(OH)-CH,—CHO (anbaonbHasi KOHIAEHCAIHS )

+

4. CH;CHO _H CH3-CH=CH-CHO KpOTOHOBBI} aJIbJCTH]I
5. (CHj3);C—CO-CH3 + RX _KNHy (CHj3);C—CO—CH,—-R + (CHj3);C—C(OR)=CH,
6. (n+t1)HCHO + H,O0 — HO-CH,—~(CH,),—OH mnapadopm

M CH,=CH—CH,CHOH
7. HCOH + CH;-CH=CH, _H (Ipurc)
—— CH3CH(OH)—CH,CH,0OH

° +
8. R,CO +R'X 2ty M0 _ pocon)R! (aiines)
9. 2HCHO —=4OM2s HoCH, CHO MG (CH\(05)y  (Bymiepos)
2
+

10.R,CO —M& 5 130 _ p C(OH)-C(OH)R,

AN AN AN /
11. C=0 + C=PPhy——— > (C=C_ + O=PPh (ButTHr)

/ / / AN

28. ApomaTrueckre MOHOKapOOHUIIbHBIE COCTUHEHUS

28.1. CuHTe3El
h

1. ArCH; + Cl, —2 ArCHCl, -9 o ArCHO

2. ArCOCI PL;» ArCHO

3. PhCH,CH3 + O, — PhCH(CH;)-OOH —> H,0 + PhCOCH3; aneTroeHoH
4. ArCH,Cl + C¢H{;Ngy — ArCHO + NH; + HCHO + [CH3NH;3]Cl1 (Commute)

5. ArH + CO + HCl —<¥€l ArcHO

6. Arll + RCO-Cl 2L ArcoR

7. CgHg + CsHsCO-Cl 250 HCOCHs Gensoderon

.
RO—@ © RICN + HCl—> 195 RO@COR

+

H;0
9. ArCN + RMgBr —— ArCR=N-MgBr ——> ArCOR
10.ArMgBr + HCOOR —> ArCHO + Mg(OR)Br

@

28.2. Peakiuu
1. ArCHO + Cl, — ArCOCl
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A

8.
9.

ArCHO + 0, —2UD _ ArcooH
ArCHO + HN-Ar —> Ar—-CH=N-Ar + H,O

2ArCHO XENo ArCH(OH)-CO-Ar  6emsomn
ArCHO + NaOH — ArCOONa + ArCH,OH

ArCHO + CH;CHO —9H . ArCH(OH)-CH,CHO
ArCHO + (CH3),CO —OH o ArCH=CH-CO-CH;

+
2ArCOCH; —H » ArC(CH;)=CH-CO-Ar + H,O

(Kannuiapo)

(KpoTOHOBAsI KOHJIEHCALINS )

CeH¢COCH; + RCOOR! + Na — > R-CO-CH,—CO-C¢Hs + R'ONa

10.C¢HsCOCH; + (CH;C0),0 —23% CH;-CO-CH,-CO-CgHs + CH;COOH

11.ArCHO + (RCH,C0O),0 —9H o ArCH=CR-COOH

12.C¢H¢COCH3; + HCHO + HNR; + HCl —> CcHsCOCH,;CH,;NR,*HCI (ManHuux)

13. OzNQCOCH3 + HCONHZM O,N

14.(C6H5)2CO + NaOH —> C¢H5CONa + CgHg

15

NO, 72%
9%

hv (CH3)2CHOH‘

@CHO\IHz)Cm

CHO CHO CHO CHO
NO,
HNO;, H,S0,
> + +
0°C
' NO,

19%

16.(C¢Hs),CO ——>= > (CeHs),C(OH)-C(C¢Hs),-OH

17.CAHCOCH, + PNt —112K ©\—/IL (uep)
N Ph

|
H
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2.

29. HenpenenbHble anbIerUabl U KETOHBI

29.1. CunTe3bl

CuO

. CH,=CH-CH3 + O ——~> CH,=CH-CHO

400° C

+ -
CH;CHO 12w OH . CH-CH-CHO KPOTOHOBBIH ANBIETHII

H' um OH _ _
(CH»),CO » CH3;-CO-CH=C(CHs), OKHCH ME3UTHIIA

H' OH _
CH;COCH; + HCHO LSl > CH,=CH-CO-CHj
C¢HsCHO + CH;CHO —9H o CH;CH=CH-CHO kopuunslii aberus

C4HsCHO + C¢HsCOCH; —O9H o C(Hs—CH=CH-CO-C4Hs xankoH

+

. 2HOCH,—CHOH-CH,OH %» CH,=CH-CHO

2

29.2. Peakiuu

RLi = H;0 N AN
AN
Ne=o + | Ne=o
N =0 |R,Culi H;0 =
c=c/ —1r== = R—C—C_
/N R
AN
RMgX H;O" A=0{ \CQR
—3=» R—C—C_ + “c=c  TOH
| H /7 N
H CN
\C/
KCN \CZC/ ~SOH
H H,0 / AN
AN |
C=CH—C=0 —| H OH
/ N/
NaHSO; . e’ SOsNa
/
$H3
CH;NH, CHNH—C—CH—C=0
Ne=cH E%o — .
e B (|3H3
[NaHSO3 _ Na03,S—C—CH—C=0
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o

9]

e S A

T, — L

O OR

CH,=CH-CHO —1202:H;0_

HOCH,-CHOH-CH,OH
30. Kereusl

. R,CBr-COBr + Zn —> R,C=C=0

(CH3),CO 2%C o CH,~C=0+ CH,

CH;COOH % CH,=C=0 + H,0

OO

RCOCHN, —S%Y R CH=C=0 (Bonsd)
R,C=C=0 + H,0 —> R,CHCOOH
R,C=C=0 + ROH —> R,CHCOOR
R,C=C=0 + CH;COOH —> R,CHCOOCOR
R,C=C=0 + CH;NH, —> R,CHCONHCHj

31. JlukapOOHUIIbHBIE COETUHEHUS
31.1. Cuntesbl
CH3;CHO + SeO, — OHC-CHO
CH3COCH,CHj3 + SeO, — CH3;CO-CO-CH; nuaunerun

HOCH,CH,OH —L21 &

OHC-CHO
CeHs-CH(OH)-CO-CHs — 2 > CeHsCO-CO-CyHs Gensun
CH3;COCH; + (CH3C0O),0 B, CH3CO—CH,—CO-CHj3 anerunaneToH

RCOCH,R! +R2COOC,H; -C2HsONa _ HX _ pcoCHR'-COR?

0 H o 0

N\ \Y /

O B, Se—c{ 4+ c—CHCHC]
H W o w H

31.2. Peaknuu

20HC-CHO —9H _ CH,(OH)-COO -
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2. CH;CO-COCH;+NH,OH ——* N N TAMETWITITHOKCUM

(98]

CsHsCO—COC¢Hs + NaOH ——> (C¢Hs),C(OH)-COONa  (ben3unoBas mn-ka)

>

CH;CO-CH,~COCH; %» CH;CO-CHR-COCH; + CH;CO-CH=C(OR)CH;

a

e

CH3;COCH,COCH; + RCHO —> CH;3CO-CH(COCH;3)~-CHR—CH(COCH;)-COCHj;
RCOCH,COR + R'NH, — RCO-CH,-C(R)=N-R'

o

7. RCOCH,COR %» RCO-CH(E)-COR E =NO, NO,, ArN,, SO:H, Hal

8. RCOCH,COR Ng—%lk RCOCH; + RCOONa

2

N R
RCOCH,COR + NH,NH, —H> - LI P30kl
R™ N7
N
?T» | | (TTaans-KnaOpDP)
R (0] R

s, [
10, R/\S/\R
RCOCH,CH,COR

e

NI

t° /\ITI/ R
H
R

N—N
11. RCOCH,CH,CH,COR + NH; ——» @
)

H

32. X1 HOHBI

32.1. CuHTesnl

OH O

OH 0
e e
OH O

OH O
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—

o
\\I//

@)
Qm
an
= A
O{a
i
Z
T
5|
g

Z
&

Q

012, HCI
—»
XJTOpaHHIT

OH
HzCI‘207
- > 0-0€H30XHOH

* Ha(TOXUHOH

9

0]
_AICk . HySO4
AHTPAXMHOH
0]

32.2. Peaknuu

- B ?

51



4.

A

O
HC—-COOH
[O]
Ag+ MaJICUHOBAas KHUCJIO0Ta
HC—-COOH
O
O NOH NO
¢ + NH,OH ——> it; ES—
O O OH
O OH
+ HX —> > X =CL HNR, OR
X
O OH
O O—COCH;
+ (CH;CO)0 ——>
O—COCH;

OH

O
D = ¢enoubl, apunamMuHb
+:D > ‘D uapenn
o KII3

(@)
33. HurpoankaHbl
33.1. CuHTe3H
RH + HNO; 150°C RNO, (Konogasos)

CH;CH,CH; + HNO; 229°C o CH,NO, + CH;CH,NO, + C3H/NO,
RX + AgNO, — RNO, + RONO + AgX

RX + NaNO, ——> RNO, + NaX

RNO + 0, —> RNO,

52
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33.2. Peaknuu
1. RCH,NO, + X, —OH o RCH(X)-NO,

2. RCH,NO,+R'X —OH _ RCH(R')-NO, + R,CH=N(0)-OR'
3. R,CHNO,+ [HNO,] —> R,C(NO)-NO,

4. R,CHNO, +R'R?’cO —9H _ R,C(NO,)-C(OH)R'R?

5. RCH,NO, + H,SO4(kon1) + H,O —— RCOOH + [H;NOH]HSO,  (Bam6eprep)
6. R,CHNO, + H,SO4(paz6.) — R,CO +NO + H,0 (Hed)

7. RCH,NO,+PCls —2¥ » R-CN

8. RNO,+H,S —> RNH, +S + H,0

9. RNO, + LiAlH; — RNH,

10. RNO, + 3Fe + 6HCl —— RNH, + 2FeCl, + 2H,0

34. HutpoapeHsl
34.1. Cunresbl
1. ArH+ HNO;+ H,SO4 —> ArNO,
2. Ao —21+ Ao,
3. AMNGX —SWNO2 o ANO,
4. ArNH, + Hb O, —> ArNO;,
34.2. Peaknuu

NO, NO, NO, NO,
NO,
HNO3, H,SO4 N N
1. 100°C
NO,
NO,
0.3% 93.5% 6.4%

NO,

NO NO
R
HO"
2. + RMgX —> — 3 +
R
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NO, NO; NO,
CH,SO,Ph
KOH
— +
3. + CICH,SO,Ph JIMCO
CH»SO,Ph
NO, NO,
NO, OH
NH,
O,)N NO, O,N NO,
NH,0OH
5. 60°C
NO, NO,

6. ArNO; +NaOH + CH;0H —> Ar-N=N(O)-Ar
7. ArNO,; +NaOH + SnCl, —> Ar-N=N-Ar

8. ArNO; +NaOH +7Zn —> Ar-NH-NH-Ar

9. ArNO, +Zn + NH4sCl — ArNHOH

10. ArNO; +Zn + HCl —> ArNH,

Bukapuo3noe
HYKI1€0(UIbH 0
3aMeleHue

KOMIIJICKC C IMEPCHOCOM

O,N
O,N
NO,
. , )>—NO,
: O,N CH —
3 _—
3apsiaa (KI13)
H;C
CHj;

35. Hutpozoapensl
1. ArNHOH + K,Cr,0, + HoS0; —2C » ANO
2. ArMgCl+ O=N-Cl —> ArNO

3. ArNO +PhNH, —> Ar-N=N-Ph
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e

a

=

N =

(98]

*

10

11

12
13

14

ArNO + PhNHOH N29H, A N=N(O)-Ph
ArNO + H,C(COR), ——> Ar-N=C(COR),

NaO

AI.\
N N
ANO + — |
y o)

NO NO
Br

36. AnudaTtuiyeckiue aMHHbI

36.1. CuHTE3HI

RX +NH; — RNH;, + NH4X

CH:OH + NH; —2"Ck o cH,NH,
300° C
ROH + NH; 2% 5 pNH,
JROH +NH; 293, R,NH
3ROH + NH; 2295 5 pN
00°C
ROH + RNH, 22935 R NH
300°C
[H]
rReN —H o repNg,
rNC —H 5 rNHCH,

[H]

RN02 E— RNH2

. CH3COCH; + NH; + H, — N » CH;CH(NH,)CH;

. NH; + \O/ —> HOCH,CH,;NH, wmono3TanonamMun

. R-N=C=0 + H,;O

. R-CO-NH; + NaOH + Br, —> RNH;

. RCO-NHOH

P05

ACzO

RNH; + CO;

55

(l'opman)
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+

H;0
15. R-CO-N; —> R-N=C=0 ——» RNH;, (Kypiyc)

+

H;0
16. (CH3);COH + H,80, REN L 375 (CH;);CNH,  (Puttep)

0
Y
17. NH &» H—20> RNH, (I'abpudb)
N OH
0
CYKIIMHUMU I
+
18. RCOOH + HN; —H_» RNH, + N, + CO, (LLImuT)

36.2. Peakuun
1. RNH, + HX — RNH;X
RNH, + R'X — RR'NH,X
RNH, + R'COCI —— RNHCOR'
R,NH + ArSO,C1 — ArSO,NR,
RNH, + X, —> ——> RNHX + HX
R,NH + SO; —> R,N-SO;H
Ri;N + H,0, — RsN> 0

NS A WD

8. RNH, + [NOJX —> —129 5 ROH + N, + HX + RX + arnken

9. R,NH + [NO]JX — R,N-N=0 + HX

10.R3N + [NOJX —> [R:N-N=0]X X = Hal, ONO, 0;SOH
11.RNH, + CHCl; + NaOH —> RNC + NaCl + H,0 (Codbman)

12.R,;NH + CO; ——> R,;NCOO [R,NH,] "

13.R,NH + CS; — > R,NCSS [RoNH,] *

14.R,NH + CICN ——> R,;N-CN

15.RNH, + ? — > RNHCH,CH,OH

16.RNH; + CH,=CH-CHO — RNHCH,CH,CHO

17.R,NH + HC=CH —9H . R,N-CH=CH,

NR,
18.R,NH + Ej_, Ej/
NR, N'R,
19, O/ . RIX > E;‘E . (CropK)
R1
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AN

~

37. ApomaTtrueckue aMUHbI
37.1. CunTesbl
ArNO; + 3(NH4),S —> ArNH; + 3S + 6NH; + 2H,0  (3unuH)
CeHsNO; + H;S —> C¢HsNH,
CeHsNO; + 3SnCl, + 6HCl —> C¢HsNH, + 3SnCl4 + 2H,0
4C¢HsNO; + 9Fe + 4H,0 —> 4CcHsNH; + 3Fe;04
CsHsN=N—-C¢Hs + 2SnCl, + 4AHC] ———> 2CcHsNH; + 2SnCly4

to
ArX + NH; — ArNH»

OH (Kocr-Carutynnun)
\Il} CH,R2 NHR! R - anekTpoHoakuenTopHas rpymnma

37.2. Peaknuu

37.2.1. Peakuuu 371eKTPOGUIBHOTO 3aMEIICHUS

NH, NH,
Br Br
+ Br, + H,O —>

Br

NH, NHCOCH; NHCOCH;

+ (CH;C0),0 —> © o

3aImTa aMI/IHOIpyHHbI Br
NHCOCH; NHCOCH; NHCOCH;
NO,
15°C
+ HNO3; + H,SOy ——> +
NO,
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NH;HSO, NH;HSO,

4 @ HNO;, HSO4
NO,
NH;HSO, NH;HSO,
5 © 24% oneym >
SO;H
NH,
SO;H
NH;HSO, 100°C
NH,
6. ]
180°C

Cynb(paHHIIOBas KUCIOTa
SOs;H

ey, 2200 ox ' None,

37.2.2. Peakuiuu reTeponuKiIn3anin

X
SR G G
NH, OH OH OH ST N
XUHOJINH
H
[HNO,] @\—N/
— T |
_N
e
NH, N N
2. @[ RCOOH @
NH, N
H

R

N_ _R

RCO—COR ,_ @ I
=

N7 R

37.2.3. lpyrue peakiuu
. ArNH, + Hb O, —> ArNO,

~

—_—

—_—
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NH,

0)
2. + Na,Cr,O7 + HySOy4 M’ ¢
O

3. AtNH, + AtNO —> Ar-N=N-Ar

4. AfNH, + C¢HsCHO % ArN=CHC¢H; (Lncbd)

38. Conu apeH1Ma30HUS
38.1. CunTesbl
1. ArNH, + NaNO, + HX —> ArN,X + NaX + H,O (I'pucc)
2. AtNO + NO ——> ArN,NOs

3. AINO + H,NOH — ArN=N-OH —HX » AmN,X
38.2. Peakuuu 6e3 BbIJIETICHUS a30Ta

4. ArN,X + NaCN — ArN=N-CN

5. ArN,X + NaHSO; —> ArN=N-SOs;H

6. ArN,X + RONa —> ArN=N-OR

7. AfN,X + NaOH —— ArN=N-OH N29H_ AN=N_ONa
8. AIN=N-ONa + CH;] — ArN(CH3)-N=0

9. AIN=N-OAg + CH;] ——> ArN=N-OCH;

10.ArN,X + R®NH — ArN=N-NR’

11.ArN,Cl + SnCl, + H,0 —HECl o AYNH-NH;CI

+
12.ArNLX + NaySO; — 3 » ANH-NH, (Ouwep)
13.ArN,CI + AgBF4 —> ArN,BF,
14.ArN,Cl1 + Hng — ArN,(Cl Hng

15.ArN.X + ArNH, —PH =75 ArN=N-NH-Ar
16.ArN,X + AcNHOH ———> ArN=N-N(OH)-Ar

17.ArN,X + CgHsNH, —PH=3, HZNONZNM
18.ArN.X + CoH:0H —PH=95 HO—@NZNAr

38.3. Peakmuu ¢ BeIAEIIEHUS a30Ta
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Cu,X,, HX, H,0

1. ArN,Cl 0.5°C ArX X =CI, Br, NO,, CN, SCN, SH, SO;H, N; (3anameiiep)
2. AtN,Cl %(—l ArX X = Cl, Br, NO,, CN (TatTepman)
3. ArN,Cl -HgCl, + Cu — ArHgCl + N, + CuCl (HecmestHOB)

4. ArN,X +Nal — Arl
to
5. ArN,BF, — ArF + N, + BF;

.
6. AtN,X + H,0 —H » ArOH
7. ArN,X + KSH + H,0 ——> ArSH

8. ArN,BF, NaNO2/Cu_ 2 No,
H,0

9. ArN,Cl + CH=CH, -¥Sls ArCH, CH,Cl (Meepgeiin)

10.ArN,Cl + CH,=CH-CN —<¥Cly ArCcH,CHCI-CN

11.ArN,Cl + H;PO, — ArH + HCl + H3PO3 + N,
12.ArN,Cl + CH;CH,OH — ArH + HCIl + CH3CHO + ArOC,Hs + N,
13.ArN,Cl + HCHO + H,O — ArH + HCOOH + HCI + N,

+
14 AMNX + NaOH — 2> Ar-Ar

15.ArN,Cl + CoHg 298, Ar C4H; (TomGepr)

39. JInazoankaHbl
1. H;N-NH; + CHCIl; + 3NaOH —> CH;N; + 3NaCl + 3H,0

2. CHsNHCONH, HNQ2l, NaOH_ cpy N\ 4 Na,CO; + NH; + H,0

3. CH:NHCOOR -HNO2l, NaOH_ ~p\1 4 Na,COs + CoH:OH + H,0

4. RzC:N—NHz + HgO —_—> RZCNZ + Hg + Hzo

+

5. CH,N,+H,0 —1 » CH;0H +N,
6. CH,N,+RCOOH —> RCOOCH; + N,
Rl

R—
7. CH,N, +RCOR' — g T RCOCH,R!

8. CH,N, + RCOCI + (CoHs)sN —— RCOCH;N, + [(C2Hs);NH]CI

[\
9. CH,N,+HC=CH —> N_

ITI MHAPa3ol

H
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40. Opranuueckue coeaunenus pocdopa
40.1. CunaTe3sl
PCl; + 3CH3MgBI' - > (CH3)3P + 3MgBI‘C1
POCI; + 3C,HsMgCl —> (C,H;5);P=0 + 3MgCl
PCl; + RX -2k, RpClyx
CeHs + PCl; —2Chs ceHsPCI, - AIC + HCI
3ROH + 1, + 2P — R;3PLL, + P(OH)3
CI:P=0 + RLi —> RP(0)Cl,
40.2. Peakuun

[(CH;);sPCH,CeHg]X —OH 5 (CH;)3P=0 + C4HsCH;
hv

PH; + RCH=CH, RCH,CH,PH, + (RCH,CH,),PH

PH; + CH,=CH-CN —9H o H,PCH,CH, CN

(RO);P + R'Br — (RO),P(O)R' + RBr (ApGy30B)
(RO),P-ONa + R'X — (RO),P(O)-R' (Muxasmuc-Bekkep)
R;P + R'Cl — [R;PR']CI

[RsP-CH,R]Cl + CH3Li — R3P=CH, wmetunendochopansi
(C6Hs)sP=CH, + R,CO —> (C¢Hs)3P=0 + CH,=CR, (Burrnr)

(C,Hs),P(O)-CH,R + R,cO NaNHa Hy0 _

R,C=CHR + (C,H5),P(O)-OK (Xopuep)
41. Opranndeckue COeAMHEHNS CEpbl

41.1. Cynb(hoHOBBIE KUCTOTHI

hv

RH + SO, + O, RSOsH
RSH + H202 + CH3COOH B RSO3H
RCH,CIl + Na,SO3; + Hb O — RCH,SOsNa

CH;CH=CH, + NaHSO; ﬂ» CH;CH,CH,SOsNa

ArH + SO; + H,SO4 — ArSO:H
ArH + CISOsH —> ArSOsH
ArSOsH + PCls — ArSO,Cl
ArSO,Cl + ROH —> ArSO,0R
ArSO,Cl + NH; —> ArSO;NH;

10. ArSO,Cl+ ArH —2ACky Ar50,Ar + HCI
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11.
12.

13.

14.
15.

16.
17.

10.

11.
12.

13.

14.

+

ArSOsH + H,0 —H 5 ArH

CeHsSOsH X 3 HO,S-CH,—SO3H 4 4-HO3S-C¢H,—SO3H
95% 5%

tO
ArSOsNa + NaOH — ArONa + Na,SO5 + H,O

tO
ArSOsNa + NaCN —— ArCN
ArSO,0R + NaX — RX + ArSO;Na

ArSO,~OCH,CH; —RONa_ cH,=CH, + ROH + ArSO;Na
Ts—OR + PhSNa ——— Ph-S—R + Ts—ONa

41.2. Tuomasl
RX +NaSH — RSH

+
RX + HoN-C(S)-NH, —> H,N-C(SR)=NH - HX R2OH, HiO0_ pqy

PhSO,Cl — 1l > PhSH  tuodpenon

. H;0"
RS-SR + LiAlH; ——> ———» RSH
+
ArSC(S)-0C,H; XOH, H:0 . A1qy
+

H;0
RMgX+S — ———» RSH

ROH + H,S —t 5 RSH+ H,0
400° C

RSH +R'X _OH _ RgsRr!

RSH + CH,=CH-R — "V 1M R* _ pSCH,CH,R

RSH + HC=CR —9H , RSCH=CHR (yuc-uzomep)

rRsH —21 5 rson —91s rso,n —91s RrsOH

RSH + Cl, — RSCI

CICH,CH,SH —O » ?

tO
ArSH + CH3SOCH3; —> ArSCH,SCH; + H,O

41.3. Cynpopuast

KOH
IMCO

RC(S)-SR' + CH,N, — R!'SC(R)=CH,

Nazs +HC=CH + HzO CH2:CH—S—CHZCH2
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10.

11.

12.

&

o =N W

10.
11.

12.
13.

14.

Et-S-S-Et + (EtO);P —— Et-S-Et

RSCl + CH,=CH-R —> RS-CH,CH(CI)}-R
CH,=CH, + SCl, — CICH,CH,-S—CH,CH,Cl
RSR + R'X — [RS(R")R]X

RSR + H,0, + CH;COOH — RS(O)R + RS(0,)R

ArC(0)-CH,S(0)-CH; — ArC(O)-CH(OH)-SCH;  (ITymmepep)

to
CH,=CH-S-CH=CH; —> [/ \5
S

KOH

RSCH,CH=CH; JIMCO

RSCH=CHCHj3

CH
- Q\ﬁH SH  CH=CH, S

CH, CH,

200°C E—

R;C-S-R +H, — N1 » R,CH

42. KpeMHUHOPraHUYECKUE COCAMHEHUS

CH;Cl + Si % SiCl, + CH;SiHCl, + CH3SiCl; + (CH3),SiCl

SiCly + 4RLi — RySi + 4LiCl
SiCl; + RMgCl — RSiCl; + MgCl
Si(OC,Hs)s + 4RMgBr —— RySi + 4Mg(C,Hs0)Br

HSiCl; + RCH=CH, —2% » RCH,CH,SiCl,

R3SiH + PhLi — R;3Si—Ph
R3SiH+ HI — R3Si-1+ H,
R3SiH + (CHj3),C=CH; + HX — (CH3;);CH + R3SiX

R,SiH + C,H;0H —Cﬂmoﬂ» RySiOC,Hs + Hy

(CH3):Si(Cl)-CH,Cl + C,HsMgCl —— (CHj3),Si(C,Hs)~-CH,Cl
R,SiCl, + 2H,0 —> R,Si(OH), ——> —R,SiOSiR~OSiR—
R;sicl —NaBHa o p.gif

(CH3);SiCH,CH,Cl + NaOH — (CH3);SiOH + CH,=CH, + NaCl

RsSiCl + R'OH —E8N5 R SiOR!
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CH,—
CHF >0

15. (HOCH,CH;);N + RSiCl; ——> N\—CHZCHzo—/Si—R

43. Anudarryeckne MOHOKapOOHOBBIE KUCIOTHI
43.1. Cunressl

+ -
. RCCly+H,0 H 1 OH _ pco0oH + HCl

+ -
H nm OH _ pcoOH + NH;

+ -
3. RCOOX +H,0 1 OH _ pcoon X = Hal, OR, NH,, NHR

2. RCN+H;O

+ -
4. RCH=C=0 + H,0 - 1m OH _ proonH

+ +

H;0
5. R,C=NOH —H_» RC(0)>NHR ——» RCOOH
HCo(CO),
— e

6. RX+CO+HO RCOOH X =OH, Hal, OR, OOCR

+

° H-,O
7. RONa+CO —Y » RCOONa ——» RCOOH

8. NaOH+CO —Y» HCOONa

9. RCH=CH, + CO + H,0 ~4E0) o RCH,CH,COOH

10. XCH,COR + NaOH —> RCH,;COONa + NaX + H,0 (®aBopckwuii)

H0, Ag,)O,

11. RCOCHN, RCH,COOH + N, (Apuar-Jiictepr)

+

H;0
12. RMgBr + CO, — RCOOMgBr ———» RCOOH
hv

13. CH3CH,CH,CHj3 + O,

KMnOg4, KOH
tO

CH;COOH

14. RCH=CHR' > RCOOK + R'COOK

KMnO,, KOH
tO

15. RC=CR! > RCOOK + R'COOK

HNO; nimm KMnO4/KOH > RCOOH

16. RCH,OH

hv
um Ag,O

17. RCHO + O, RCOOH

0—0

H,0
18. /4 )\ ——2~*—> RCOOH + R'COOH
R 0 Rl CH;COOH

43 .2. Peakiuu
1. RCOOH + NaOH — RCOONa + H,0O
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13.

14.
15.

16.

17.
18.
19.

20.

21.

22.
23.
24.

25.

26.

RCOOH + MgO0 —— (RCOO),Mg + H,0
RCOOH + Zn —> (RCOO0),Zn + H,
RCOOH + NaH — RCOONa + H,

RCOOH + NH; — [RCOO]NH, — RCONH,
RCOOH + CH3;MgX — RCOOMgX + CH,
RCOOH + R'C=CNa — RCOONa + R'C=CH
3RCOOH + BR; — (RCOO0);B + 3RH

RCOOH + NaBH; —> RCH,OH

+

. RCOOH + R'OH —H_» RCOOR!
11.
12.

RCOOH + SOCl, — RCOCI1 + SO, + HC1
RCOOH + P,0s —> (RCO),0 + HPOs3
hy

CH;CH,COOH + Cl, CICH,CH,COOH + CH;CH(C1)-COOH

CH;CH,COOH + Cl, —2—» CH;CH(CI)-COOH
RCH,COOH + Br, + PBr; —— RCH(Br)-COBr

HF
3JIEKTPOJIH 3

HCOOH + H,S0, ——> H,0 +CO
HCOOH + Ag,0 —> Ag+ CO, + H,0
RCOONa + R'X —— RCOOR!

CH;COOH

> CF;COF

RCOONa + NaOH —%°C o RH + Na,COs
.
CCLLCOOH —— CHCl; + CO,

tO
(CH3;C0O0),Ca —> (CH3),CO + CaCOs
RCOOAg + Br, — RBr+ CO;, + AgBr
RCOOH + HgO + Br, — RBr + HgBr; + CO, + H,O

tO
HCOONH4 + R,CO —> R,CH-NH, + CO, + H,O (HeﬁKapT)

O CH; 3ammta
RCOOH + (CH;),C(NH,)-CH,OH ——> RJ§ KAPOOKCHITBHO#
N CH; rpynmer

44. ApoMaTruecKne MOHOKapOOHOBBIE KHCIOTHI

CsHsCH3 ol CsHsCOOH

hv

ArCHO + O, ArCOOH
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3. ArCOCH; NaOCl_ A,cOOH + HCOOH

.
4. CgHs-C(0)-CeHs + NaOH ——> C¢HsCOONa + CgHg
+

H-0O
5. CgHsLi+ CO, — C¢HsCOOLi ———» C4HsCOOH

COOH COOH COOH COOH
5% 18,5% 80%

7. ArCOOH # ArH + CO,

45. JlukapOOHOBBIE KUCIIOTHI

+

1. NC-CN+H,0 —2 » HOOC-COOH

tO
2. HCOONa —> NaOOC-COONa + H,

(CHo)n
3. L>:o HNO: o HOOC—CH,~(CHy)y—CH,~COOH n=1,2,3

COOH
4. UD]E ¢raneBas
KHCIIOTa

COOH

Co(OCOCH3),
pP.t°

s CHCOOH _ t .
. | - O HHTapHLII/I aHFI/I,Z[pI/II[
CH,~COOH {

to
7. HOOC—(CHOH);~COOH + 2HN,OH ——> [N> nppot

|
H

5. 4-CH3;-C¢Hs—CH; + Oy

» 4-HOOC-C¢H4—~COOH  tepedraneBas k-Ta

tO
8. HOOC-CH,-COOH ——> CH;COOH + CO,
9. HOOC-COOH _HySO4_ CO +CO, +H,0

10. HOOC—CH,—COOH + RCHO —RO RCH=C(COOH),
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0
N
CH;

11. HOOCCH,COOH + (CH3),CO ~(CHiCORO0 xuciota Memsipyma

—

NS A WD

2
0]

46. HenipenenbHble KUCTOTHI

O
H COOH
NVZ

. o, V,05 o H;0" ﬁ MaJleHHOBas
C KHCJIO0Ta
H  “COOH
O

+
CH,=CH-CN + H,O L» CH,=CH-COOH aKpHUJIOBAsk KUCJIOTA

HC=CH + CO + H,0 —(€0) _ cp—cH-coon

RCHO + (CgHs);P=CH-COOCH; — RCH=CH-COOCH; + (CsHs);P=0
RCH=CH(CH,),CH,OH —2) > RCH=CH(CH,),COOH

RCHXCH,COOH —9H _ RCH=CHCOOH

RCHX-CHX-COOH —9H . RC=C-coOH

tO
HOOC—C=C-COOH —> HC=C—-COOH mnponapruioBasi KUCI0Ta
R [

H,C=CH-CH,-CH,-COOH + I, NaHCO3 + H,0 _ +
o © 2

(TaJIOTeHIaKTOHHM3a1I1 )

47. I'anoreHaHTUAPUIbI KUCIOT
RCHO + Cl, — RCOCI + HCl
RCOOH + SOCl, — RCOCI + HCI + SO,
CH3;COOH + COCl, — CH;COCI + HCl + CO,
CeHsCCl; + HLO — C¢HeCOCI + 2HCl
RCOCIl+ R'OH — RCOOR'
RCOCl + RCOOH — (RCO),0
RCOCl + NH,R —> RCONHR R =H, OH, NH,, RNH

ArCOCI + ArNH, NaOH,_ ArCONH-Ar (IlIorren-bayman)
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9. RCOCIl + NaN3 —> RCON3
10. RCOCl + Na,0O, —> RCO-O-O-CO-R

11. RCOCI + H, —24 » RCHO + HCI (Posemymi)

48. AHrugpusbl KUCIOT

—

.
RCOOH + P,05 —> (RCO),0

tO
RCOOH + (CF;C0),0 —> (RCO),0 + CF;COOH
RCOCI + RCOONa — (RCO),0
CH;COOH + CH=C=0 ——> (CH;C0),0

Eal S

COOH |
/

o

t
(C\Hz)n —> (CHy), O + H0
COOH |

0)

O
CsHg + Oy ngi» Iiéo
O
+

H;0
ArCHO + (CH;C0),0 —RO » 2“5 A:CH=CHCOOH (ITepxun)

/ COOH COOH
_NH4OH_ NaOH aHTpaHUJIOBas
25°C KUCJIOTA
\ CONH,
OH
OH
Zan /©/
C
\
@)

e

o

=

S

o

deHondranenx
\
o)
10. (RCO),0 + HyN-Y —— RCO-NH-Y Y = H, OH, NH,, NH;
11. (RCO)0 +R'OH — RCOOR' + RCOOH R'=H, R, RCO

49. Cnoxusle 3¢upsl
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10.

11.

12.

13.

14

49.1. Cuntesnl

RCOX + R'OH — RCOOR' + HX X = OH, Hal, RCOO
R,CO + R'CO-OOH — RCOOR + R'COOH (Baiiep-Buutirep)
2CH,=CH, + 0, HEEEMEOOU . cp,c00-CH=CH, + H,0

RCHZCOOCZHZ &» RCHQCOCHRCOOC2H5 (K.]I&IﬁSGH)

49 2. Peaknuu
: H;0"
RCOOC,H; — LAy o 37 RCH,OH + C,H;OH

+

H;0
RCOOC,Hs; Na*tCoHOH "5, RCH,0H + C,H;OH (ByBo)

RCOOC,H; __Na ., _H0 RC(O)-CH(R)-OH alJIONHOBAsI KOHAECHCAIINA
RCH,CH,COCH; —200°C , RCH=CH, + CH;COOH

+
RCOOR' + H,0 —H 5 RCOOH + R'OH

RCOOR' + NaOH —29 5. RCOONa + R'OH

+ -
RCOOR' + R?20H Hum RO. pcoRr?2+R!OH

RCOOR' + H,N—Z —> RCONH-Z Z =H, OH, NH,, Ph-NH
/COOC,Hs _ /COOC,Hs
CH, +RCHO —RO_, RHC=C
\COOC2H5 COOC,Hs
/COOCHs _ /COOCHs
C\H2 +RrRx RO R—HC\
COOC,Hs COOC,Hs
/COOCHs ~ NCCH,CH, - COOC,H;
C\H2 + 2CH,=CH-CN RO /C\ Muxasnb
COOC,H;s NCCH,CH; CcOOC,H;
COOC,Hs H COOC,H;s
chy LN/ RO, ol
\COOC2H5 0 HOCH2CH2/ \coocsz
0
C/gzoocsz ) H2N\C:O RO- /IL/H
\COOC2H5 HzN/ 0~ N7 O
f
1.C,H50

. RO-C(0)-C(O)-OR + CH;COOR ———2—> ROC(0)-C(0)-CH,COOR

2.H;0
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+

H;0
15. BrZnCH,COOR + (CH3),CO —> ———» (CH;),C(OH)-CH,COOR (Peopmarckui)

50. Hutpuibt
50.1. CunTessnl

1. RCONH;+ POCl; — R-CN + HPO,Cl, + HC1

ALO;
2. RCOOH + NHj; W R-CN + 2H,0

+

3. RCH=NOH —Y » R-CN+ H,0

4. RX+NaCN —> R-CN + NaX X = Hal, OSO,R'
5. CICH,CN + NaCN —> CN-CH,-CN MaJIOHOAMHUTPUI
AM®DA

6. ArX+ CuCN T> Ar—CN + CuX

7. ArN,X + CuCN — Ar-CN

tO
8. ArSOs;Na+ NaCN —> Ar-CN

9. CH=CH-CH; -22NHiy cp—cH CN aKPUIIOHUTPUIT
10. HC=CH + HCN —> CH,=CH-CN
50.2. Peakmuu

+ -
1. R-CN+H,0 L #mOH _ »coNH,
NH,X
2. RCN+ROH+HX —» R—c\’
OR!

3, R-CN+H, —N » R_CH,-NH,
4. R_CN -LAHi_  H0 _ peno

5. CH,=CH-CN + ROH R—O> RO-CH,-CH,-CN (IIMaHA THIIMPOBAHNE)
6. CH,=CH-CN + RNH, —> R-NH-CH,-CH,-CN

51. N3oHuTpUIIBI
1. RX+AgCN —> R-NC+R-CN
2. RNH; + CHCIl3; + NaOH —> R-NC

3. RNC —21 o R N=C=0

4. R-NC+S —> R-N=C=S
5. R-NC+H, —Ni » R_NH-CH;

+

6. R-NC+H,0 —H1 s R-NH-CHO
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52. 'uIpOKCUKHUCIIOTHI

52.1. CuHTe3El

HOCH,CH,OH ﬂ» HOCH,COOH [JIMKOJIEBAsA KUCJIOTa

CH;CHCI-COOH + H,O — CH;CH(OH)-COOH wmomo4Has KucioTa

+
CH;CH(OH)-CN + H,0 —_» CH;CH(OH)-COOH

HOOC-CH=CH-COOH + KMnO, + H,0 —— HOOC-CH(OH)-CH(OH)-COOH

CsHsONa + CO, Rty 2-HO-CsH4—COONa

C6H5—CO—CO—C6H5 +NaOH ——> (C6H5)2C(OH)—COONa OeH3uIoBag I-Ka
H;0"
3

. (CH3),CO + BrCH,COOC,Hs —£» 3~ » (CH;3),C(OH)-CH,COOH (Pepopmatckuii)

CH;,

CH;
| CrO; —0
CO,H

52.2. Peakuu

R O

A

+
2RCH(OH)-COOH ——> O 0

/> { JIAKTU ]
R

0

0
tO
RCH(OH)-CH,CH,-COOH ——» l O naxron
R

RCHOH-CHOH-COO" HZOZZOFe(IHL RCHOH-CHO  (Pyd-Denron)

53. AMUHOKHUCIOTEI

53.1. CuHTE3HI

+

H;0
RCHO + NH,Cl + NaCN —> RCH(NH,)-CN ———» RCH(NH,)-COOH

NH; + CICH,COOH —> H,N-CH,—COOH
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CH,=CH-COOH + NH; —> H,NCH,CH,-COOH

H H;0°
— > 0o ——> H,N(CH,)sCOOH  (Bekman)
N—OH N
H
O,N F + H,NCH,COOH —> O)N NHCH,COOH
NO, NO, (Cenrep)
0
7 N COOH
N—CH,CO0C,Hs 2% » NH,CH,COOH + @[
Q COOH
o)

tO
RCHO + R'CH(COOH), + NH; —— RCH(NH,)-CR'(COOH), (PoxmoHOB)

53.2. Peakuuu

"
2RCH(NH,)(CH,),COOH —— RCH(NH,)—~(CH,);~CONHCHR~(CH,),—~COOH +
H,0

tO
RCH(NH,)CH,COOH —— RCH=CH-COOH + NH;

H,NCH(R)-COOH —=200°Co 11,NCH,R + CO,

[HNO,],

RCH(NH,)-COOH RCH(OH)-COOH + N, + H,O

O
H

~ R
t° N
2RCH(NH,)-COOH —*> ¢ JUKETONMUIEPA3UH
N\
R H

O
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. F(CHZ)H
H,NCH,(CH,),COOH ——> n=1,2,3

ITI o)
H JaKTaM
H 0
RIN=C=NRI N—
RCH(NH,)-CH,~COOH >
R
RCH(NH»)-COOH —21 > RCHO + NH; + €O,

NH,-CHR-COOH + C¢Hs—CH,—~O—-COCl —> C¢Hs—CH,—O-CO-NH-CHR-COOH

. NH,~CHR-COOH + (CH3);C-0-CO-N; —M2O_ (CH;);C-0-CO-NH-CHR-COOH

O
COOH H
©i + RCONH, _120-130°C, dj\ (HUMEHTOBCKHIA )
NH, N7 >R

54. OKCOKHCIOTHI

54.1. CuHTEe3El

[O]

HO-CH,-CH,-OH HOC-COOH TJIMOKCHUIOBAsA KUCJIOTa

Hooc-cood —Hl » Hoc-coon

CLLCHCOOH + H,O — HOC-COOH

+

H;0
CH;COCH,COOC,Hs ——> CH3COCH,COOH alleTOyKCyCHasi KUCJIOTa

tO
HOOC-CH(OH)-CH(OH)-COOH ——> CH3CO-COOH + CO, + H,0

+

H;0
RCO-CN ——» RCO-COOH

54.2. Peakuuu

tO
CH;COCH,COOH ——> (CH;),CO + CO,
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+

CH;COCH,COOH + ROH —H » CH;COCH,COOR

tO
HOOC-CO-CH,-COOH —> CH;3-CO-COOH + CO,

CH;-CO-COOH —220, CH,COOH + CO,

OHC-COOH —2%> HOCH,-COOH + HOOC-COOH

RCO-COOH —12324(B830), ey + CO,

Hy804(xon1) o oo + CO

RCO-COOH e

54.3. AueToykcycHbIN 3pup

CH;COOC,H; —RO CH;3;COCH,COOC,Hs

CH;COCH,COOC,Hs + H,0 NaOH pasb._ (CH;),CO + NaHCOs + C,HsOH

CH;COCH,COOC,H; NaOH konug >CcH,COONa + C,HsOH

CH;COCH,COOC,Hs + RNH, — CH;3;C(NHR)=CH-COOC,Hs

CH;COCH,COOC;,Hs + PCls —> CH;C(Cl)=CH-COOC;Hj5

CH;COCH,COOC,H; —NaNQ2 - CH=CO—(—COO0GH;
3 ’ 2% CH;COOH Lo

CH3_(|::CH_COOC2H5
OCOCH;

CH,COCH,COOC,Hs + CH:COCl — Y >

CH;COCH,COOC,Hs + RX RO CH;COCHR-COOC,Hs +
CH;3;C(OR)=CHCOOC,Hs5
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H;C
|
9. CHCOCH,COOC,Hs + HIN-NHR ——> N L o + CoHsOH
|
R

HsC
10. CH;COCH,COOC,Hs + H,;NOH ——» N' © C,H:O0H
AN
0" o

RO’ N
11. CH;COCH,COOC,H; + (NH,),C=8 —RO 5 | /}\
e N7 g

55. IIpon3BoaAHbBIE YTOIBHON KUCIOTHI

55.1. docren

1. COCL+ROH — RO-CO-Cl ROH, RO_CO-OR
2. COCl, + RNH, — [RNH-CO-Cl] —> R-N=C=0
3. COCl,; + RRNH — R,N-CO-ClI

4. COCL, +RLi — > R-COR

5. COClL + CeH, —ACky ¢ 1 coCl

CH._ 0 CH;
6. COCIl, + C¢HsN(CH3), —> /N C N\
CH3 CH3
KeToH Muxiepa

R O
7

7. COCL + RCH(NH,-COOH —> HN_ O (Dyxke)
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O
COCl, + HOCH,CH,OH —> |: >:O
O

3THJIEHKApOOHAT

55.2. MoueBrHAa 1 THOMOYEBUHA

55.2.1. CunTe3nl
tO
NH4,OCN ——> (NHQ)ZCO

to
NH4;SCN —> (NH2)2CS

+

H;0
CaNCN —2X 5> H,N-CN ——» (NH),CO

2NH; + CO; — > (NH,),CO

+

RNH-CN + H,0 — » RNH-CO-NH,

COCl; + NH; —> (NH;),CO + NH4Cl

RNH, + CS, N3 5 RNH-CS-NH,
55.2.2. Peaknuu

(NH,),CO + 2[HNO,] — 2N, + CO, + 3H,0

2(NH;),CO ;o> NH; + HON-CO-NH-CO-NH, omyper
(NH,),CO + RCOCl ——> RCO-NH—-CO-NH,; + HCI
(NH,),CO + RX — R-NH-CO-NH, + HX

RNH-CS-NHR + HgO —— R-N=C=N-R + HgS + H,0

NH,

(NH2).CS +RX ——> R—S—(ll_NH°HX (M30THYPOHUEBBIE COJIH)
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i
/C—OR

HC + (NHp,C=Y —
C—OR

Cl

N2

o

R
<.
= _— > \
(NH,),C=S + CICH,COR . )\NHZ

55.3. U3onmaHatsl

55.3.1. Cunressl
AgOCN + CH3l ——> CH3-N=C=0
KOCN + RX — R-N=C=0 + R-O-CN

rR-NC —91 5 R N=C=0O

RCONH, Ng—?zH> R-N=C=0

tO
RCON; —— R-N=C=0
55.3.2. Peaknuu

+

R-N=C=0 + H,0 —H_» R-NH, + CO,
R-N=C=0 + R"OH ——> R-NH-CO-O-R'
R-N=C=0 + R'NH, —> R-NH-CO-NH-R!

2R-N=C=0 + R;P=0 —> R-N=C=N-R
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C @) N /Y
| + (NHp),C=Y —>
//C\ = N
O \H

Y=0,S

0apOUTYpOBBIE
KHCJIOTHI

Y=0,S

(I'anu)

ypeTaHbl

KapOOUUMUIbI



10.

11.

2R-N=C=0

56. Yraesonasl. D-I'mroxo3a.

+

HOCH,-(CHOH),-CHO + HoN-Y —H 5 HOCH,-(CHOH),-CH=NY Y = OH,
CoHsNH
+ —_ =
NNHC¢H;s (03a30H)

HOCHz(CHOH)4CHO + 3C¢HsNHNH,

+
HOCH,(CHOH),~CHO + HCN —Y_» HOCH,(CHOH)s-CN
HOCH,—~(CHOH)4—CHO + Br, + H,O —> HOCH,—(CHOH),—~COOH rirokoHOBas K-
Ta

HOCH,—(CHOH);,~CHO + HNO; —> HOOC—(CHOH),~COOH rnukapoBas K-Ta
HOCH,(CHOH),~CHO —Nal945 HCHO + SHCOOH

HOCH,—(CHOH);~CHO + H, — N » HOCH,(CHOH);~CH,OH cop6ur

HOCH,—(CHOH),—CHO ~&H3€000 _ ¢ 1 6(0cOCH:;)s
CH,OH CH,0OH
o o OCH;
HOCH,—~(CHOH);—~CHO % OH + OH
0 OCH; o
OH OH
CH,OH
o NHR
HOCH,—(CHOH),~CHO % OH
0

OH

RSH
HOCH,(CHOH),~CHO " HOCH,—(CHOH),~CH(SR),
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YCJIOBHBIE COKPAIIIEHIA 1 OBO3HAYEHNM A

Anoren 464 Tpuankui(Cs-Cjo)MeTUIaAMMOHUNXIIOPUT
Anuxksar 336 METUITPUOKTUIAMMOHUUXIIOPUL
BPTMAX OCH3UITPUMETHIAMMOHUNXIOPHL
TBEAB TeTpady THIIAMMOHUUOPOMO/T
TBAX TeTpadyTUIIAMMOHUUXJIOPH T
ThI'1®b TpubyTHIreKcaaenmidochonuitdpomus
TOBAX TPUATUIOCH3UIIAMMOHUIXIIOPU
JIAM®DA nuMeTuIhopMamMu
JAMCO JTUMETUIICYTb(HOKCU]T
I'M®TA rekcametuidochorpruaMua
TOA TPUITUIAMUH
Py MUPUTUH
Ac,O YKCYCHBII aHTUJPU]T
Ac areTul
Ar apui
Alk QKU
t-Bu mpem-0ytun, (CH3);C—
Bn oensmi, CgHsCH,—
Bz oenzomi, CcHsCO—
Ph dbenun
Ts to3ui, 4-CH3;—CgH4—SOo—
E AIEKTPOPUII
Nu HYKJIeohun
B: ocHoBaHue JIpronca
- 3HAK pe30HaHca
/X CMEILEHUE YIEKTPOHHOM Maphl
t°, A IIpY HarpeBaHUU
P IpY TIOBBIIICHHOM JIaBJICHUU
kat. KaTajau3aTop
M®K MexX(Da3HBIN KaTaIn3
n-Ka neperpynnupoBKa
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2. AJIKEHBI
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