Dw an soan TL BDHSG Hoéa 10-11-12 nhém thay Duong Thanh Tinh
— THPT Chuyén Thia Khoa Nghia — Chau Poc — An Giang

TEN CHUYEN DE

Phan I: HE THONG LY THUYET CO BAN VA NANG CAO
I. CHAT PIEN LI, SU DPIEN LI
1. Dinh nghia
Dan xuét cua carboxylic acid 1a nhitng san pham tao ra khi thay thé nhém OH trong nhém COOH bang cac
nguyén tir hay nhom nguyén tir khac. R-C-OH
R-C-OH R-C-Y

I
0

Carboxylic acid

2. Phan loai

- Tuy theo ban chit ctia Y ma ta phan biét cac loai dan xuét khac nhau:

|
0

Dan xuat cua carboxylic acid

Z Cong thirc Tén dan xuat Vi dy
OR' RCOOR' ester CH3COOCHs3
Hal (CI, Br, 1) RCO-Hal halide acid CH3COCI
NH: RCO-NH: amide CH3CONH:2
OCOR’ RCO-0O-COR! anhydride acid (CH3CO)2 9)
NHNH: RCO-NH-NH: hydrazide CH3CONHNH3
N3 RCO-N3 azit CH3CON3s

Il. ESTER

1. Ciu tao phan tir
« Ester don gian c6 cong thirc cau tao nhu sau:

R-C-OR’ | O R, R' 14 gdc hydrocarbon no, khong no hodc thom (trir trudng hop ester ctia acid
fomic c6 R 1a H)
* Ester tao boi acid da chirc va alcohol da churc

H,S0,faé ’
MR(COOH), +nR'(OH),, 7 Rn(CO0),,R,+nmH,0
m mol n mol 1 mol

* Ester tao boi acid don chirc va alcohol da chire
MRCOOH +R (OH),, == (RCO0),, R +mH,0
t

m mol 1 mol 1 mol

* Ester tao boi acid da chirc va alcohol don chire
H,S0, fiaé ,
R(COOH), +nROH &———— R(COOR ) +nH,0
1 mol n mol 1 mol
* Ester tao boi acid don chirc va alcohol don chirc
H,0,faé
, 277 N ,
RCOOH+ROH < — RCOOR +H,0
1 mol 1 mol 1 mol
2. Cach goi tén ester

Tén goc hydrocarbon R' + tén anion goc acid (dudi "at") |
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Vidu:
HCOOCHSs: Methyl formate
CH,=CHCOOC¢Hs: Phenyl acrylate
CeHsCOOCH=CHo>: Vinyl benzoate
CH3CH2CH2COOC:Hs: Ethyl butirat
C2Hs0CO-CH2-COOCHs3: Ethylmetylmalonat
CH30CO-COOCHSz3: bimethyl oxalate
3. Tinh chét vat li
« Giita cac phan tir ester khong c6 lién két hydrogen vi thé ester c6 nhiét do soi thip hon so voi céc acid va
alcohol c6 cung s6 nguyén tur C.
« Cac ester thudng 1a nhitng chét long, nhe hon nude, rat it tan trong nude, c6 kha ning hoa tan dugc nhidu
chat hiru co khac nhau. Nhiing ester c¢6 khdi lugng phén tir rat 16n c6 thé ¢ trang thai rin (nhu m& dong vat,
sap ong, ...). Cac ester thudng c6 mui thom dé& chiu, ching han:
- Isoamyl formate HCOOCH,CH,CH(CHz3)2: Mui chudi chin.
- Benzyl propionate CH3CH2COOCH3Ce¢Hs: Mui hoa nhai.
- Ethyl butirat CH3CH>CH2COOC;Hs: Mui dura.
- Ethyl isovalerate CH3CH(CH3)CH2COOC;Hs: MUi téo,
- Geranyl acetate CH3COOC10H17: Mui hoa hong.
4. Tinh chit héa hoc
a) Phdn vng ¢ nhom chirc
* Phan ung thuy phan
Ester bi thuy phan ca trong mdi truong acid va base. Phan ing thuy phan trong moi trudng acid 1a phan tng
nghich cua phan tng ester hoa.

H,S0,
RCOOR +H-OH <~ RCOOH+R'OH
Phan tng thiy phan trong méi truong kiém 13 phan tmg mot chiéu va con duoc goi 1 phan tmg xa phong hoa:
RCOOR' + NaOH —"2_, RCOONa + R OH
Co ché: cong HO vao nhém C=0.

OH OH o"
R-C-OR’ + OH 0 R-G~-OR> [I R-C +RO’ » R-C + ROH
C | | | |
O, O(_) @) @)
Giai doan cudi cuing 14 bat thuan nghich, nén toan b phan g xa phong hoéa 1a
bat thuan nghich.
« Tdc dung véi hop chdt co-magie

R" R" R"
o I I I

RII

I
R— C —OR—R¥#d ,p_c_OR—=M ;R ¢ RW ,p_ ¢ —R"—MM™ ,R— ¢ —R"
I

[ I [ I
Qog_ o 0 0 OH

Vidu:
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CoHs
" |
HsC c — OCH;s s i e CH; C C,H;
D 2. H,0H"
LH

3-metylpent-3-ol
* Phan tng v&i NHsz hay R”NH>
RCOOR' +NH, — RCONH, +R'OH
RCOOR +R"NH, - RCONHR +R'OH
* Phdn ung khw

- Khir boi LiAlHs:

' 1.LiAIH /ete 1
RCOOR' —LWAM , RCH,OH +ROH
Co ché:

OR' OR'

‘ ~ | ' 1. LiAIH,
R— C=—=0 — = g C _oH_e.> RCHO — Yy RCH,OH

| RO 2. H,OH"
S
H-—AlH, H

Este khong bi khtr boi NaBH, / C,H,OH

Vidu:

CH, = CHCOOCH, —3nai— CH, = CHCH,OH + CH,OH
- Khir bang Na + C2HsOH  (phan iing Buvo- Bling)

RCOOR' %" _, RCH,OH+R'OH

Vi du:

CH, = CHCOOCH, %M _, CH,=CHCH,0H+CH,OH

b) Phdn trng 6 goc hydrocarbon

« Phan g céng vao goc khéng no: Goc hidrocacbon khong no & ester c6 phan tmg cong H,, B, HBT,...

gidng nhu hidrocarbon chua no. Vi du:

CH, =CHCOOCH, +H, L't0>CH3CH2COOCH3

« Phan irng trimg hop: Mot s6 ester c6 lién két d6i C=C c6 thé tham gia phan tng tring hop giéng nhu alkene.
Vi du:

xt, t°, p /
nCH, =—=CH - \ CH,— CH ﬁ;

mety acrylat poli (metyl acrylat)
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* Phan ung thé Hq : Ester ¢ Hq tham gia cac phan tGng:
- Téng hop malonic:
CH, (COOC,H, ), —#%—CH(COOC,H, ), —#=—>RCH(COOC,H;),
RCH(COOC,H, ), —2421__, RCH(COOH), —&—>RCH,COOH
- Phan ing ngung tu Claisen tao ra [-xetoeste. Vi du:
CH,CO-0C,H, +H-CH,COOC H, —"% _,RCO-CH,COOC,H,

C,HsOH
moczHi /‘ (OCEHE,
ol 0l HyC— CH, ——0
CH;C00C;H; ——————— CHCHOOC,H; HyC—— ¢ ——CH,CH,00C,Hs —— 3= H,C—C——CH,CO0C,H;
CH;0H C;H;00
0]7)

Co ché:

* Phan vng voi dung dich AgNO3/NH3
Ester c6 dang tong quat HCOOR', RCOOCH=CHR’, HCOOCH=CHR' c6 thé phan tmg véi dung dich
AgNO3/NH3 dun néng, sinh ra két tua silver.

HCOOR' +2[ Ag(NH,), JOH—"> (NH,),CO, + ROH +2Ag { +2NH,

1
= Nycoor = EnAg
RCOOCH =CHR'+2[ Ag(NH;), JOH—"— RCOONH, + RCH,COONH, +2Ag { +2NH,

1

= NecoocH=cHr' = E Nag

HCOOCH = CHR' +4[ Ag(NH, ), ]OH—"— (NH,), CO, + R'CH,COONH, +4Ag { +5NH, +H,0
1

= NycoocH-chr' = Z Nag
5. Diéu ché
a) Phdn vrng ester hoa

) H, S0, fiaé .
RCOOH + ROH ? RCOOR +H,O
b) Phdn irng giira anhydride acid va alcohol
(RC0O)20 + R'OH — RCOOR' + RCOOH
Ung dung cua phan tng nay dé diéu ché ester phenyl vi phenol khong phan tng truc tiép véi carboxylic
acid.
(RCO)20 + CeHs0OH — RCOOCsHs + RCOOH
¢) Phan wrng giita acid va hydrocarbon chwa no
« Piéu ché ester vinyl

Hgso,

RCOOH + CH=CH "% ~RCOOCH=CH:
« Piéu ché ester v6i gbc alkyl bac ba:

H, S0, fiaé
e
P ——

CH3COOH + CH3C(CHz3)=CH> to CH3COOC(CHj3)3
d) Phén teng giita muéi silver hay cacboxylat ciia kim logi kiém va alkyl halide
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RCOONa + R Br — RCOOR' + NaBr
RCOOAg +RT — RCOOR' + Agl
e) Phan wng Canizaro
2C,H,CHO—2" 5 C.H.COOCH,C,H.
Benzandehit benzyl benzoat
f) Phan vwng Tisenco
2CH,CHO —A©%%): _, CH,COOC,H,
ethyl acetate
I11. HALIDE ACID, ANHYDRIDE ACID, AMIDE VA NITRIN
1. Phén &ng thiy phian
a) Thuy phan trong méi truong acid
RCOHal + H.O — RCOOH + H-Hal
(RCO).0 + H.O0 -2RCOOH

H+
RCONH; + H,O <—— RCOOH + NH3
R-CN + 2H;0 - H ——> RCOOH + NH3
b) Thay phan trong méi truong kiém
RCOHal + 20H" — RCOO" + Hal" + H,0
(RCO).0 + 20H — 2RCOO" + H20

RCONH, + OH- ——> RCOO" + NHs
Kha nang phan ung:

R—CL—CF} R C FHDH\ R = R_{;_C;Fg' > R—GENHZ

| d

8] 9]
Vi chlorine c6 d6 4m dién 16n nhét nén ¢6 —I manh nhat, ma hiéu ung + C lai yéu nhét.
2. Tac dung voi alcohol
RCOHal + R'OH — RCOOR' + H-Hal
(RC0O)20 + R'OH — RCOOR' + RCOOH
3. Tac dung véi NH hay R’NH>2
RCOHal + 2NHz + RCONH2 + NHsHal
(RCO)20 + 2NH3 — RCONH> + RCOONH34
RCOHal + R'NH; — RCONHR + H-Hal
(RCO)20 + R'NH2 — RCONHR' + RCOONH3R!
4. Tac dung véi hop chét co — magnesium

]

o

R’ R’ R ® R
ot R'MgHal | | R'MgHal | H;0 |

R—C—Y ——————— = R—C—YW Fa—n:—l- R—T—R'—r- R—C—R

| -MgHa
((U;ﬁ_ OMgHal 0 OMgHal OH
Y=Cl. OCOR",
R R
R'MgHal | H;0"
R C=——=N > P ¢ —NHMgHal —— R—C—=0
Vidu:
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