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CHUONG I: DAN XUAT HALOGEN

1.1. Dan xuat monohalogen
1.1.1. Cu tao va goi tén
Dan xuat monohalogen 1a nh{tng hop chét cé cong thlc chung R-X (trong
d6: R —: CoHans2 201 — vGin: sO cacbon cla R, a’ = sO m + sO vong cUa R).
Vi du: (CH3);CX : tert-butylhalogenua
Cl

Phenyl clorua

Theo IUPAC: xem X 1a nhém thé€ goi tén theo hydrocacbon tuong Ung.
Vidu: H,C—CH—CH,~CH, 2-clobutan ©—Cl Clobenzen
Cl

Thong dung: Poc nhu este vé c0 GOc hydrocacbon + halogenua
vidu:

CH,—=CH—CH,-Cl Allyl clorua ©»CHzm Benzyl clorua

1.1.2. Tinh chat vat ly

Cac dan xuat halogen c6 cac tinh chat chung sau day:

- Nhiét d0 sbi cac dan xuat halogen cao hon hydrocacbon tuong Ung do
phan tU ¢6 phan cuc 16n.

- Nhiét d0 soi tiy thudc vao halogen tuong Ung: dan xudt Flo cé t’ thap
nhat va cao nhat la dan xuat Iot

- Do khong c6 lién két hydro lién phan t& véi H,O nén dan xudt halogen
khoéng tan trong nuGc nhung lai tan tot trong cac dung méi hitu co.

- C4c dan xudt cUa I, Br va polyclo 6 ti trong 16n hon duyee.
1.1.3. Cdc phurong phdp diéu ché

(1)TU cdc Hydrocacbon tuong Ung:
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- TU ankan: ding phdn Ung thé theo co ché gOc tu do S, tuong tu doi voi
gBc ankyl gan vao vong thom.

- TU hydrocacbon thom: diing phdn Ung th€ theo cO ché Sg

- TU céc hydrocacbon khong no: ding phdn Ung cOng A & cac n6i n C=C,
riéng cOng vao vong benzen ding phdn Ung cOng Ar

(2)TUr ancol: dung SOCl,, PX;, PXs, HX

R-OH + SOCl;, - R—X + SO, + HX

R-OH +PX;3; - R— X +POX;+ HX

R-OH+HX - R-X + H;0

(3)Ttr andehyt va xeton: dung PXs

AN
/C=O + PXS —>/CX2 + POX3

(4)Thay thé halogen 1an nhau:

R-X+]——> R-I+X (X: Cl, Br)

Cac phuong phép (2), (3), (4) 1a cac phuong phap tong hop
1.1.4. Tinh chat héa hoc
& & Do X c6 dd am dién 16n hon C, do dé lién két C — X phan cuc manh,
R - X X c6 th€ dugc thay thé€ bdi mot tic nhan cé tinh bazd manh hon X.
Tac nhan bazo c6 cap dién t’ tU do hay giau electron sé tan cong vao trung tdm
duong dién cUa phan tl. Phdn Ung loai nay dugc goi l1a phdn Ung thé & nhan
(Sn)-

Ngoai ra, R — X con tham gia phdn Ung tach loai H — X.
1.1.4.1. Phdn Ung thé nucleophin Sy: Ta c6 thé md td phan Ung thé nucleophin &
nguyén t cacbon no bang sa d6 téng quat nhu sau:

© ©
Y + R-X—> R-Y + X

Trong dé X 1a nhém dugc thay thé€, cé tinh chat hit Y electron,
13 tac nhan nucleophin. Nhi€u phan Ung quan trong trong héa hitu co thudc loai
Sw. O
R—ﬁ—O—Ar
- Chuy€n héa ankyl halogenua hodc arylsunfonat 0 ankyl

(trong do X: Cl, Br, I, OSOsAr)
Tuy vao tac nhan nucleophin ma ta c6 cac sdn pham khac nhau:
—» ancol (Y : OH, H,0)

S o
Y + R~-X |—— ete (Y:RO,ROH)

L, este (Y :RCOO, RCOOH)

- Ankyl héa amin b:éng ankyl halogenua hodc arylsunfonat ankyl
- Ankyl h6a amin bang ankyl halogenua hodc arylsunfonat ankyl
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- Chuyén héa ancol thanh dan xudt halogen nho tac dung clla HX, PX,
PXs.
- Chuyé’rll hoa ancol thanh ete trong méi trOng axit.
- Phan cat ete nhO tac dung cUa axit HX
Y:
OH - ROH + X
HOH - R-OH + HX
O-R - ROR' + X~
CN - R-C=N+ X
I - Rl +X

R—C=C - R-C=C—R' + X
V.V...
1.1.4.2. Phan (g thé nucleophin Sx2 (thé nucleophin luGng phan tu)
a. Co ché phan Ung Sx2
- Pac diém co bdn cla Sx2 13 hinh thanh phUc hoat dOng hay 1a trang thai
chuyé€n ti€p trong qua trinh phdn Ung, khong tao ra san pham trung gian. Khi tac
nhan nucleophin dén gan chat phdn Ung, lién két mdi gilta C va nhém Y dugc
hinh thanh dOng thdi v4i su yéu di va tach ra cla lién két cii gilta C va nhém X.
Nhu vay cd hai thanh phan: tdc nhan Y va chat phdn Ung RX déu tham gia vao
giai doan tao ra trang thai chuyén ti€p.
o o o o
Y + R—X—> Y---e-R----X — R—Y + X

Thi du: CH3Br tac dung v3i dung dich NaOH

- o} o} )
H;C—Br + OH — HO---.x--Br —> HO \‘'""MH + Br
\\\\
H

H H
- Bac déng hoc cla phdn Ung 14 2: v = k.[CH;Br].[OH]
b. Gidn d0 nang lugng cla phan Ung Sy2
E >
t Trang thai chuyén
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c. Héa hoc 1ap thé€ Sx2: phdn Ung xdy ra v4i su nghich ddo cdu hinh
Vi du: R(-)-2-bromoctan tac dung v6i NaOH thu dugc S(-)-octan-2-ol
(cAQuhinh R - S).

HsCyy, CH3
Br + NaOH ———> HO H + NaBr
e G
C6H13 C6H13

Su nghich ddo cau hinh dua dén két luan: trong phan Ung Sx2 tac nhan
nucleophin tan céng tU phia ngu'gc v4i nhém halogen.
d. Phdn Ung phu kém theo Sx2 1a phan Ung E,
H,C~(CHy)s—CH—CH,
_ Sy2 OC,H;
H,C—(CH,)s—CH—CH; + HsC—CH,-O
B E2
H,C—(CH,),;—CH=CH— CHj
1.1.4.2. Phan Ung thé nucleophin Sx1
a. Co ché phan Ung Sx1
phan Ung trdi qua 2 giai doan:

CHj, CHs,
H3C—(|]—Br—> H3c—(|:@ + B® (1)

L, L,

CH, CHj

| I
H,C—Co + op® fhanf H,C—C—CH, @)

CH,4 OH

Bac cla phdn Ung 1a bac 1: néu giai doan 2 that nhanh so vdi giai doan

dau, van tdc cla phdn Ung chi tiy thubc vao chat tic dung: v = k.[(CH:);C Br]
b. Gidn dé ning lu'()n% cUa phan Ung Sx1

E ——Cee-eX

t0 hop Ion

—x
, _ v
Ton hoa
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c. Héa hoc 1ap thé Syl

Ta phén biét cac trOng hop sau:

- TruGng hgp cacbocation hoan toan ty do:

Néu thuc hién trong dung méi cé khd ning phan ly tOt nhu: HCOOH,
C,HsOH + H,0, CH;COCH; + H,0, H,0. Sau khi dugc ion héa d€ cho ra cdp ion,
cap ion bi dung méi hoéa va tach ra han. Trong diéu kién nay, cacbocation phang
va dbi xUng, sU tan céng cla nhém Y~ vao hai bén xdy ra véi xac xuat nhu nhau.
Nhu vay n€u chat R — X c6 tinh d6i quang thi sau phdn Ung két qua thu duoc
bién thé raxemic.

oy
Y X (|:® 5Ny / /
/D \Y_C/”””
\

- Trudng hop cacbocation dudi dang cap ion:

P6i v6i dung moi khong c6 kha nang phan ly 16n (vi du CH;COOH chang
han), cacbocation sinh ra dudi dang cdp ion, lic d6 mOt bén cacbocation bi nhém
X" cdn trd, chat nucleophin tan cong vé phia d6i dién, tao ra nghich ddo cau
hinh mot phan.

hudng tan cong uu thé

Trong thuc t€ phdn Ung Sx1 c6 thé cho ra cd mot “phG” két qud khac
nhau tU phia Uu tién raxemic héa dén phia Uu tién quay cau hinh.

MUrc d0 raxemic héa sé€ ting 1én theo dO bén cUa cacbocation va do trd
hoa hoc clla moi trudng véi cacbocation.

Néu khéng tap dugc cacbocation phang thi khong xdy ra phan Ung
Sx1lduoQc.

Vi du: khong cho phan Ung Sxldugc
Br
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d. Phan Ung phu kém theo Sx1

Phdn Ung Sx1 ¢6 tao ra cacbocation nén nhi{tng phan Ung phu cé thé xdy
ra nhU phan Ung kh(r, chuyén vi.
1.1.4.3. Nhiing yéu té anh hudng dén phan Ung thé nucleophin

C6 thé Xéy ra truOng hgp Uu tién Sx1, Sx2 hay cd hai v&i van tOc nhat
dinh phu thuOc vao:
1.1.4.3.1. Anh hudéng bdi gOC R

R dnh hudng chinh dén co ché thé Sy

- Néu gbc R 1a ankyl béc 1 Sy2 xay ra dé dang

- Néu gbc R 1a aralkyl, ankyl bac cao Sx1 xdy ra dé dang

- Néu gbc R 1a allyl, aryl metyl x3y ra dong thdi Sx1 va Sy2

- Néu gbc R 1a vinyl hay phenyl khé xdy ra Sx1 1an Sx2

- Cacbocation cang bén thi phan Ung xdy ra theo co ch€ Sx1 cang thudn
101, cu thé ta chi y tUng gbc:

+ GOc ankyl: bac clla Cacbon mang X cang cao thi kha ning tham gia Sx2
cang giam, trong khi dé kha ning tham gia Sx1 cang ting.

R R
N\ N

r— X CH—X R—CH,—X
RH

w‘y

+ GOc allyl va aryl metyl:

Yo

CH,=CH—CH,-X —> CH,—=CH-—CH,

(cacbocation bén nhG + C cho nén Sy1 tOt)

Mat khac Sn2 cUa allyl cling dé dang vi trang thai chuyén ti€p tuong Ung
dugc 6n dinh nhO su xen phU gilta orbital m cUa noi déi véi orbital cla trang
thai chuyén tiép.

b @

Do d6 trong di€u kién ndy yéu t6 phan ly clla dung méi, tinh i nhan cUa
dung moi s€ rat quan trong.
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P0i v3i gbc benzyl cling xdy ra theo hai huéng Sx1 va Sx2, cach gidi thich

tuong tu

nhu d6i vGi gOc allyl. Thuc nghiém da chimg minh rang kha ning Sn1

thay dGi nhu sau:
Ally_’l > b@l‘lZYl > R3C - X> RzCH - X> RCHz —-X> CH3 - X

1.1.4.3.2. Anh huéng clia nhém bij thay thé (nhém xudt ra — X)
- Kha ning phan Ung:
®
-1 :3 -OH, :1
“Br:1 -OH : 107
0]
-Cl : 0,02 S oo
-F :0,0001  —OTNL ™
\\O

- P0Oi v8i R — X thi: I > Br > Cl >> F, nguyén nhan 1a do d0 dai lién két C-I
1a 16n nhat va su phan cuc héa G I1a 16n nhat.

- Cac nhém — OH phan Ung kém nhat, do d6 binh thudng khong tach ra ion
— OH dugc, chinh vi thé ancol chi dugc este hda trong moi trudng axit va ete chi
dugc phan cat trong mdi trudng axit.

1.1.4.3.3.

Anh hudng cla tac nhan nucleophin (nhém nhap —Y)

Chi ¢6 phdn Ung Sx2 mdi phu thudc vao tidc nhan nucleophin. Gilra tinh
nucleophin va tinh bazo thuOng c¢6 tinh “song song”. Nhiing baz0 manh nhu:
C,H;0", HO" ciing dOng thdi c6 tinh nucleophin manh, nhung khéng phai bao gio
cling vay.

a)

b)

d)

1.1.4.3.4.

Tac nhan nucleophin mang dién tich &m ¢6 luc nucleophin 16n hon axit
lién hop cla né, phit hop vdi trat tu vé 1uc bazo

HO > HOH; NH, > NH;

POi v3i tac nhan nucleophin ¢ cdu tao tuwong tU nhau va Ung vdi cac
nguyén t0 trong chu ki nhd, su bién thién v€ luc nucleophin song song
v0i luc bazo

NH, > RO > HO > R,NH > ArO > NH; > F > H,O

DPOi vGi cac nguyén tO trong cing mOt phan nhém: luc 4i nhan ting tU
trén xudng theo chi€u tan cUa ban kinh nguyén t(f va d0 phan cuc héa,
trdi vdi trat tu luc bazo

I'>Br>Cl >F

HS > HO" 5 C2H5S- > C2H50-

POi véi tdc nhan nucleophin c6 nhém thé&, khd ning phan Ung gidm khi
sy an ng(r khong gian tang 1én du Iuc bazd tang hay gidm

Anh hudng cla dung moi

Sx1 hay Sx2 chi 1a 1y tudng do ta b qua dung méi, thuc t&€, khong cé su
tuong tac cUa dung moi phan Ung khéng xay ra.
Vi du: (CsHs);CCl + CH3;0H trong benzen v&i v=K[(CsHs);CCl].[CH;0H]
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Trong phenol: v= k[(Ce¢Hs);CCl].[CH;0H].[C¢HsOH] mac du CeHsOH
khong c6 mat trong phuong trinh ti lugng cUa phan Ung. D6 1a vi CH;0H va
CsHsOH da tham gia. Qua trinh tao ra trang thai chuyén ti€p

H;C Cofls

H  cgH; CeHs
Va anh hudng cla dung méi dén phdn Ung th€ mucleophin c6 thé hiéu
nhu sau:
a) Nhing dung méi c6 ca hai tinh chat nucleophin va electrophin nhu H,0,
rUQu, amin thi:
- solvat hda ca anion (va nhiing phan t c6 du electron) do chiing c6 H
linh dOng
- solvat héa cd anion (va phan t( thi€u electron) do chiing con du cdp
electron.
DOi v&i phdn Ung Sy quan trong 13 su solvat héa, anion bj tdch ra bang con
duong tao lién két H.

Thuc nghi€m cho thdy kha ning 1am On dinh anion:
HCOOH > C¢sHsOH > R’OH

Do d6: phan Ung Sx2 trong rugu nhung Sx1 trong HCOOH.

b) Nhing dung mdi c6 tinh nucleophin va electrophin nhu' ROH, axeton...
khong c6 khd ning tao lién két H v&i anion nén chi thudn 10i cho su
solvat hoa cation.

1.1.4.4. Phan Ung thé Sy J vong benzen

- Cac dan xudat halogen gan truc ti€p vao vong benzen tham gia phan Ung
thé Sy rat khé khan. Piéu nay dugc gidi thich 1a do hiéu Ung p-m lam cho lién
két C-X kém phan cuc.

- CO ché: gibng nhu cO ché thé Sg (phan hydrocacbon thom) chi khéac
phic o la ion &m
- Dan X@ xuat néu cé cac nhém thé hit e manh nhu: NO,,

SOsH, - CHO, - COOH, -CN gan vdi vi tri octo, para d6i v4i X- thi phan Ung S
xdy ra dé dang. Gidi thich dua vao co ché va dd bén cla phic o.
1.1.4.5. Phan Ung tdch Hydrohalogenua clia dan xudt halogen

- Khi dun néng RX vé&i kiém + C,HsOH thuGng xdy ra:
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-HX _
AN /
= + H,0
/C C\ 0+ X
RX
SN -
ROH + X

- V& mUc d0 tach: RI > RBr > RCl > RF
1.1.4.5.1. Tach E,

a. Co ché

Tuong tu Sx1, E1 12 phdn Ung hai giai doan, sdn pham trung gian 1a R".
Né€u khong ghi vai tro rat quan trong clla dung moi ta c6 so do:

H—C—C—X Chém, y—c—c® . X
Nhanh ‘ ‘
Nhanh \ N / ®
H—C——cC® — C—C\+ H
Vidu:
B © _HO (CH,),C=—=CH
(CH;);CBr —»  (CH3);5C ? 3)2C=—=CH,
3)3 —H3

b. Nhan xét
- CO ché tach don phan t(r E1 tuong tuU coO ché Sx1 vé giai doan cham tao
ra cacbocation, nhung & giai doan sau thi khac vé hudng cla phdn Ung. Trong
phan Ung E1, cacbocation tach préton tao ra sdn pham chua no. Phdn Ung xdy
ra theo huéng nhém X bi tach ra cung v&i nguyén t& B-hidro & cacbon bac cao
nh&t va tao ra ndi ddi c6 nhiéu nhém thé nhat (qui tac Zaixep), nghia 1a tao ra
cacbocation bén.
- Cau triic cacbocation cUa chat phan Ung, tac nhan:
+ TOc d0 phdn Ung phu thuOc vao d0 bén cla cacbocation. Cacbocation
cang bén, tdc d6 phan Ung cang cao.
Nhém thé c6 hiéu Ung +I, +C & vi tri @ doi v&i trung tdm phdn Ung lam
On dinh cacbocation, 1am ting t&c d6 phan Ung:
(CH3)3CBT > (CH3)2CHBT > CH3CH2BT > CHgBF
(C6H5)3CBT > (C5H5)2CHBT > C6H5CH2BF > CH3BT
Nhu vay phan Ung xdy ra dé dang véi dan xudt bac ba d€ hinh thanh
cacbocation bac ba.
+ Phan Ung tach E1 thudng dung cho cac hgp chat ancol trong méi trudng
axit manh d€ tOng hop anken qua cacbocation hon 1a cac dan xudt halogen hay
sunfonat cho hOn hgp sdn pham phc tap:
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OH

H,;PO, @ + HO
%

85%

+ Tac nhan: khong c6 tinh bazo hodc bazo rat yéu thudn 1gi cho E1.

- Anh hudng cla nhém di ra: TOc d0 phan u‘ng tach phu thuOc vao d6 bén
lién két C — X. Lién két cang kém bén, phan Ung xdy ra cang dé. T6c d6 phan
Ung:

R-F << R-Cl < R-Br < R-1I

- POng hoc cla phadn Ung: Phdn Ung E1 1a phdn Ung bac 1 vi van tdc cla
phan Ung chi phy thudc ndng d6 cla chat phan Ung ch( khong phuy thude vao
nOng do tac nhan nucleophm

- Anh hudéng 1ap thé

Vé phuong dién hoa hoc 1ap thé, cac phdn Ung E1 trong dung dich khéng
c6 tinh dac thu nhu phan Ung E2, vi cacbocation trung gian sinh ra cé cdu triic
phang, do d6 su tach khong phu thudc vao cdu hinh cla phan tlr ban ddu. Tuy
vay néu nhém X chua r0i khéi nguyén t& C mang dién duong mot khodng cach
d0 xa ma da xdy ra su tach proton hodc néu trong phdn Ung chi tao ra nhiing
cap ion trung gian, thi su' tich theo ki€u trans s€ chiém uu thé hon.

Vi du: Trong thuc t&, & nhiing di€u kién cUa phdn Ung E1, tU hai dong
phan cis va trans cUa 1-metyl-2-cloxyclohexan déu tao ra 1-metylxyclohexen la
chinh, cling vGi 3-metylxyclohexen, nhung tUt dong phan cis ( tach kiéu trans) ty
1€ 1-metylxclohexen cao hon:

‘ % / CIS- (] H \ 1-Metylxyclohexen
H \
3-Metylxiclohexen

H Cl
TRANS-

- SU chuyén vi

Phdn (ng E1 con c6 su chuyén vi cla cacbocation nhu & Sx1, biéu hién
trong nh{rng phan Ung xiic tic axit. Chang han, phdn Ung tich cla 3 — metyl —
— butanol khong phai cho 2 ma 3 san pham:
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CHj; (l)H
CHs C ——C ——CH; 3-metyl-2-butanol
n
o oy
| |
CHj C ——C ——CH; +CH;, C ——C ——=CH, + H—(C ——¢ CH, CH,
! }
2-metyl-2-buten 3-metyl-1-buten 2-metyl-1-buten
Bai vi c6 qua trinh chuyén vi hidrua ti cation bac 2 t&i bac 3:
CH; CH;
" "
CH3 —C—C——CH; —> CH3 —C —C —CH,
| ° |
H H H
Cation 3-metyl-2-butyl cation 2-metyl-2-butyl
Theo cO ché chung sau:
CH; OH CH; H
@
H |
CH, (‘: (‘: CH; ———» CH;—C—C —CHj
H H H OH,
3-metyl-2-butanol @
-H,0
]
CHj; C —CHj,
@
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CHa B
CH; H
H - —_—
‘ ‘ Py CHs —C==C —CHj
CH; C @c CH, Hb CH; H
| f |
Ha CHz—C —C =—=CH,
3-metyl-2-butanol
H
CH; H
‘ ‘ _HC;D 3 —C =—=C —CHj,4
Hx—CH, @c C—CH; —— /CH3
| HON CH, —
Hy 2 C

TTCHCH; ¢33,
1.1.4.5.2. Téch E2

a. Cd ché
. | S
Y ¥ H (lj (lj X > YT'r.a.ng tﬁe’liochugf-é;n- iicé'p. h
R
YH +/C —C \ + X
o) day:

- X c6 th€ 1a F, Cl, Br, I, OSO:R,....

- Y 12 mOt anion hay phéan tU trung hoa v@i cap electron chUa sU dung
( baZO) nhu OH_, C2H50-, CsHsO-, NR3,. ..

Vidu:

Phan Ung tdch HBr tU bromua nh& tic dung cUa etylat natri trong etanol:

H Br H Br H H
/C—C\// —» C==C, ——>» //C:C\ + BrH + C,HsOH
HC yH HC g H HsC \H
C,HO

b. Nhan xét

13 Téc gid: ThS. Tan DUc — Nguyén Minh Hién



Hoa htu co 3

- CO ché phan Ung tach nucleophin 1uGng phan t E2 c6 nhiing nét tuong
tU cO ch& phdn Ung Sx2 vi ciing 1a phdn Ung mot giai doan va di qua phlc hoat
dOng ( trang thai chuyén ti€p).

Khéc v&i phan Ung Sx2, trong phan Ung E2, phUc hoat dOng sinh ra do
tuong tac gi(ta tdc nhan Y~ va nguyén t(* B - hydro trong phan t(f chat phan Ung,
phan Ung nay tach proton cling v&i Y- va nhém X, dong thdi tao sdn pham chua
no.

- Anh hudng cla chét ban ddu

+ Phan Ung E2 la dong b0, giai doan quyét dinh toc d6 xdy ra su phan cat
lién két C — H va C — Z dbng thdi.

+ Trong phdn Ung tach cla céac ankylhalogenua, tinh cacbanion nho, nén
dua thém nhém ankyl vao C@ hay C# déu lam ting tGc dO phan Ung.

+ Khd ning phan Ung cla chat dau ciing phu thudc vao ban chat cla
nhém di ra. Nhém di ra & dang anion cang 6n dinh thi tOc d6 E2 ting, nghia Ia
nh{ng nhém thé€ hiit electron trong nhém di ra s€ 1am ting tOc d0 phdn Ung.

+ Trong thuc nghiém van tOc phan Ung E2 cUa cac halogenua ankyl bac 1
RCH,CH,Br phu thudc vao ban chat clla nhém thé R & vi tri B theo th(r tu

CH,> CH;CH, > CH,CH,CH, > H

+ Khi dua mOt nhém ankyl vao vi tri @ hodcB cla halogenua ankyl bac 2
hodc bac 3 ta cling thdy van téc phan Ung E2 ting 1én.

- Anh huéng cUa tac nhan nucleophin

Phan Ung E2 ty 1& véi nOng dO cla bazo trong phuong trinh tOc d§, mat
khac E2 ciing rat nhay vdi tinh bazo cla tadc nhan. Tinh bazo cUa tac nhan 16n,
tdc dO phdn Ung cang ting. Va thdy rang trong phan Ung E2 can dung bazo
manh hay dung tac nhan KOH/C,HsOH.

- BOng hoc cla phan Ung

Phan Ung E2 1a phdn Ung bac 2 vi van toc phan Ung thudng phu thudc
ca hai thanh phan tham gia phan Ung.

- Anh hudng cla dung méi: Dung mdi cang phan cuc thi 1dm gidm tOc d6
phan Ung.

- Anh hudng 1ap thé

+ V& mat ly thuyét, nhém X c6 thé bj tach ra cling nguyén t& 8- hydro &
cting phia ( tach ki€u cis hay 1a ki€u syn) hodc khéc phia v&i né ( tach kiéu trans
hay 1a ki€u anti).

NN W

C :C\ C=—=C
/ | | / RS-
HOp chatchuano  Hop chét Hop chat chua no HOp chat
TACH KIEU Cl$io TACH KIEU TRANS
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- Thuc t€ chimng td phdn Ung E2 xay ra theo ki€u trans. Tinh ddc thu 1ap
th€ nay c6 nhi€u nguyén nhan:

+ MOt 13, n€u so sanh ning 1uong cUa cac trang thai chuyén ti€p thi trang
thai Ung vdi su tach ki€u trans 6n dinh hon trang thai Ung vGi su tach kiéu cis,
vi khong c6 su' ddy nhau gilfa cic nhém C...H...Y9~ vaC...X9~

+ Hai 13, su tao thanh cac obitan 77 sé& thudn 10i honnéu phan Ung tach
xay ra theo ki€u trans.

Ta c6 th€ phat bi€u mot qui ludt chung nhu sau: Su tach 1udng phan tUr E2
chi xdy ra dé dang khi nao mOt trung tdm tham gia phdn Ung (H-C - C - X))
nam trong mOt mat phang, nghia 1a cac nhém bj tach & vi tri trans (hay anti) d6i
v@i nhau.

- Phan Ung E2 & cac hop chat vong ciing chay theo kiéu trans.

- Tuy nhién, quy ludt tach ki€u trans chi 4p dung dugc cho c4c hinh thé
(cdu dang) c6 nhing nhém bi tach & vi tri trans ki€u truc. Cac hinh thé trans (e,e)
c6 nhitng nhém bi tdch & vi tri bién khong tham gia phdn Ung tach 1uGng phan tU,
vi b6n trung tim H — C — C — X khéng nam trong m6t mat phang. Cac dong phan
cis (a,e) hodc (e,a) chi phan Ung rat chdm hodc khong phan Ung.

- SU canh tranh E1 va E2

+ E1: U'u tién tach & cacbon bac cao nhat va tao ra n6i doi c6 nhiéu nhém
thé€ nhat. ( Tach theo qui tac Zaixep).

Vidu:

KOH/C,H;OH
CH;—CH—CH,——CH; ———3

CHy=——=CH—CH;—CHj;
Cl E1l
+ E2: Trong phan Ung E2, n€u X khéng mang dién duong va khong c6 an
ng(t khong gian ( Cl, Br...) thi s& tach ra cung v&i H ¢ C bac cao nhat ( Quy tac
Zaixep), n€u X mang dién tich duong va kém hoat dOng hodc rat cOng kénh
('NRs, "SR;...) thi sé tach & cacbon bac thap.( Tach theo qui tac hépman). Nhur
vay, quy tac Hépman ngugc vdi quy tac Zaixep va chU yé€u ap dung cho phan

Ung E2.
Vidu:
HO

® NMe3
Quy tac Zaixep: HX dudc tach ra do X va H gan vGi C bac cao ké bén C
mang X. Di€u nay dugc gidi thich 1a do anken sinh ra bén do c6 hiéu Ung siéu
lién hop.
1.1.4.6. Phan Ung v0i kim loai
a) Tac dung véi Na
b) Tac dung véi Zn
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c) Tac dung vGi Mg

C6 thé c6 phan Ung phu
1.1.5. Gii thiéu cdc hop chat R-X théng dung
1.1.5.1. CHsBr

La chat khi & di€u kién thudng, dbc, dung d€ x6ng hai, chGng mGi mot &
tau bi€n, kho luong thuc

O genol + CH,Cl + CH;Br: chat dan du con triing
1.1.5.2. vinyl clorua
1.1.5.3. C¢HsCl

Tu phenyl clorua tao ra DDT
1.1.5.4. CHCI; (clorofoc)

La chat 18ng, thudng lam dung méi cho cac hop chét hitu co khac dé
chi€t cac hgp chat 18y tU thuc vat, cc ankaloit, steroit, chat béo va con ding 1am
thudc mé.
1.1.5.5. CHI; (Iodofoc)
1.1.5.6. CF,Cl, (Freon 12 hay Frigen)

CF,Cly €6 tne = -155°C, t, = -30°C, khong chay.
1.1.5.7. CF,=CF,

Teflon c6 tinh chat quy gid chiu dugc khodng nhiét d6 tU -73°C dén
+260°C, khong tan trong bat ky dung mdi nao, khong tac dung vdi bazo. Nén
teflon dugc ding d€ phuU 1én bé mat kim loai chOng ri, cong nghiép ché tao
mdy moc, dién...
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CHUONG II: HOP CHAT CO NGUYEN TO

2.1. Pinh nghia

Hop chat co nguyén t0 1a hgp chat h(tu co ma trong dé nguyén t nguyén
t0 Cacbon lién két vdi cac nguyén t6 khac, goi 1a cd kim néu 1a kim loai va co
phi kim néu 14 phi kim
2.2. Hop chat co kim
2.2.1. Phan loai

C6 hai loai:

+ C0o kim don gidn: chi kim loai lién két truc ti€p véi Cacbon

Vi du: LiCHs; CHs-Zn-CHj3; CHsNa

+ Co kim hoén tap: kim loai M ngoai viéc lién két véi Cacbon con lién két
v0&i cac nguyén t6 khac thuong 1a Halogen.

Vi du: C,HsMgCl
2.2.2. Goi tén

- P0i v&i co kim don gidn: Tén gbc R + tén kim loai

- B6i v&i co kim hon tap: Tén gOc R + tén kim loai + tén nguyén t0 khéc

Vi du: C,HsMgCl: metyl magie clorua
2.2.3. Cau tao

Phu thuQc vao bdn chat cla lién két C — M:

- Khi khoi lugng mol nguyén t&r M ting, lién két cang phan cuc va khong
bén. 0 & , .

:H H-C=C Na @p chat cO nguyén t0 manh

(CeHs),Pb: HOp chat mang tinh cOng héa tri nén phan Ung kém.

Quan trong nhat la cd Mg hon tap R-Mg-X
2.2.4. Diéu ché
2.2.4.1. HOp chat co nguyén t6 kim loai kiém R — M

- TU R — X (R 1a ankyl hay aryl)

R—X+M - R—M +MX (1)

R-M+R-X » R—R+MX (2)

Can cht y: dung dung moéi tro vi R — M hoat tinh manh véi cac dung méi
c6 H linh dOng; thudng xdy ra dén phan Ung (2) tao R — R néu M la Na con véi
cac kim loai khac thudng dung l1ai & phan Ung (1).

- TU hop chat co thUy ngan

R-Hg-R+M - 2R-M + Hg

- TU ankin-1

R-C=C—H + NaNH,—> R-C=C—Na + NHj;
2.2.4.2. HOp chat co nguyén t0 kim loai kiém thd
(khdo sdt co Mg)

-TUR-X

R—X +Mg - R—Mg—X
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- TU hop chat c6 H linh dOng

R-C=C—H + RMgX —> R-C=C—MgX + RH
2.2.5. Tinh ch@t héa hoc
2.2.5.1. HOp chat co nguyén t6 kim loai kiém R — M

- Phan Ung thé H bang kim loai kiém § R - M

CH,CI CH,Na
+ CH;Na —> + CH,

R—-C=C—H + CH;Na —» R—C=C—Na + CH,
- Phan Ung trao d6i thanh co kim m&i

o &
R -X+R-«Li— R—Li + R—X

- Phdn Ung cOng vao hop chat khong no
X
R_CH:CHz + C4H9Ll —_—> R_$H_CH2_C4H9

Li
Loai phan Ung nay dugc dung diéu ché cao su tOng hop

CH,=CH-CH=CH, + C4Hgli —— CH,~CH=CH-CH, Li

C,Hy
M\
CH,==CH—CH=CH, H\ H H\ M
»- c=—C C=—C
/ e
(IIHZ CH,—CH, CH,Li
C,Hqg
2.2.5.2. HOp chat co nguyén t0 kim loai kiém thd
Trong méi truOng ete khan R — MgX tOn tai nhuU sau:
X,
. a —
2R —MgX R—Mg’ Mg—X R—Mg—R + MgX,
R

Thong thudng hay viét dudi dang R — Mg — X

& &' Do khd nidng phan cuc R — Mg t6t nén cac phan Ung ddc trung
bao R --Mg—X gbm:

- Phdn Ung nhu 1a mOt bazo (v6i cac hop chéat c6 H linh dOng)

R-Mg—-X+H—-A - RHT + A—Mg— X
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T
/—> -OH — —C-0
A » - OR' —> R'NH—
\—> -X —» R'—C=C—

- Tac dung nhu mot chat &i nucleophin
+ V&i don chat: O,, X, S
5 0o - : HOH
R - Mg—X + 0—=0—= R—0--O—MgX—> ROH +H-0-0-MgX

Hoac
R—0--O0—MgX + R '~ Mg—X — R—0-MgX + R—O0-MgX
| HOH

-

ROH + MgXOH
+VGi S
HOH
R—MgX +S ——> R—S—-MgX —— RSH + H—O-MgX
+ Vi X,
R—MgX + X-

-X —> RX + MgX,

+ Phdn Ung cOng Ay vao hé m nghéo dién t( hay chat khong bén nghéo
dién tr
o) Hgp chat cacbonyl
HOH
R—MgX + H—(l%_H — R—CH,—0—MgX—> R—CH,—0OH +H-O0-MgX

@)
Ancol bac 1 thém 1C
R—MgX +R-C—H —» R—(le—O—MgXEIi R—CH—OH +H-0-MgX
@) R' R’
Ancol bac 2
['{" HOH I'{"
R—MgX + R"(":—R" S R—(E—O—MgX —_— R—(I:—OH +H-O-MgX
O R’ R’
Ancol bac 3
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HOH

| |
R—MgX +R‘-(”3—O—R" —_— R—(ll—O—R" e R—(lj—O—R" + H-O-MgX
o) OMgX OH
R Hon @ N R—MgX l
H-O- MgX+R C R =<=— R— C R = R'- ﬁ] R + R"OH
OH OMgX o)

Cac cloruaaxit, anhydrit axit va RCONH, tU0ng tU nhu este v& cg ché
phan Ung. Cho dén nay van chUa c0 ché nao dugc chling minh day du, nhung
phan Ung theo co ché vong dugc nhi€u ngudi cong nhan nhat.

5 R R\
—C— _ . Mg—X
R %‘ R + 2R-MgX—> R C\\e‘r
0O O _R
. Mg
; k¥
—> R—C—0-MgX +R—MgX —»" R—C—OH + H-O-MgX
ﬁ, HOH Il{,

B) Tac dung vao cac trung tdm nghéo dién tlr
- Vi anken oxit

+

HOH
R—MgX + H,C— CH,—R-CH,—CH,~OMgX— R-CH,—CH,-OH + HOMgX

oo
o HOH
R—MgX + R'—CH—CHy——=R-CH,~CH—OMgX—> R-CH,~CH—OH + HOMg
J5 R R r
Tan cong vao C it chudng ngai 1ap thé
- Phan Ung véi CO,
o o" H, ot
R = Mg—X +O=C=0——R~— C Oo- MgX—>R C O—H + HO-MgX

O O
- Phdn Ung v&i hgp chat nitrin
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HOH
R-MgX +R—C=N ——> R'—C|]=N—MgX—> R'—$=NH + HO-MgX
R R (Xetimin)

'

R=C-R' + NH;
B O
Céc andimin va xetinin dé bi thUy phan.
- Phan Ung v6i hgp chat RX
R—MgX + R-X —= R—R + MgX,

2.3. Hop chat co phi kim (khdo sat co P)
2.3.1. Phan loai

Chia lam hai loai:

- Loai 1: P lién két truc ti€p vGi Cacbon. Tuong tu nhu NHs, ta c6 PH;
(hgp chat tidu bi€u dau tién), do H dugc thay thé€ bdi cac gOc hydrocacbon ta cé
photphin bac I, II, III. Cac hop chat photphin dé bi oxi héa hon rat nhiéu 1an so
v6i hop chat clla NHs, thanh céc oxit nhu: RH,P=0, R,HP=0, R3;P=0.

Loai hop chat quan trong khac cUa loai nay 1 axit h{tu co clla P

o mo :
R—1|>=O /1|>=o R—1|>=o
OH HO R OH

- Loai 2: Cac sdn pham cUa axit vo co cla P, trong d6 P khong lién két
truc ti€p vdi C ma qua cac nguyén td khac nhu O, S, N.
2.3.2. Goi tén
2.3.3. Piéu ché
2.3.3.1. Piéu ché co photpho loai 1

- Ankyl hoa cac photphin kim loai

ete khan
PH3 + Na —> PH2Na + 1/2H2

PH,Na + R—X — R-PH, + NaX

SN
Né€u ti€p tuc ta thu dugc cac photphin bac 2, 3
- TU clorua photphin
+ Khr héa bang [H]
/Cl
rR—p + 4[H] —= R—PH, + 2HCI
\C]
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+ Kh(r héa bang [H]
cl _OH

R—P + 2H,0 —= R-K  + 2HCI
Cl OH
cl _OH

R-P + H,0 — R=P + HCI
R R

- COng photphin vao anken
C6H13_CH:CH2 + PH3 —> C6H13_(|:H_CH3

PH,
- T6ng hop bang co Mg
R
6— 6+ Cl I
3R - Mg—X + PC-Cl —=R-P—R 3MgXCl
Cl
2.3.3.2. Piéu ché co photpho loai 2
- TU clorua photphin
Cl OC,Hs
R—P(_ + 2NaOGC,Hs—= R—F + 2NaCl
Cl OC,Hs

Este nay bi chuyé&n vi khi tdc dung véi RX nhu sau:

_ 0
@ 5 i

R_P\ + R+X —8—> R'_]?—OCZHS + 2NaCl

@tCQHS R’

Tuong tu nhu vay ta c6 th€ diéu ché cac hgp chat con lai

Cl O—R

/ _ /-

P—Cl + 3R"— O Na —> P\—O-R + 3NaCl
Cl O—R'

/O—R' O—R’

P\—O-R' + R X —— Rl—ﬁ—O-R' + R'X
O—R' 9]

Cac este nay dé bj thUy phan tao thanh cac axit tuong Ung:
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0—C,H, OH

R—P—0-C,H; + 2HOH — s R—p_OH + 2C,H;0H
g 5
i —

R—P-0C;H; +HOH —1» R—P—OH + CH;0H
o) 0

2.3.4. Tinh ch@t héa hoc
- Cac hop chat photphin dé bij oxi héa
RPH; + [O] - RH,PO;
R,PH + [O] - R,HPO;3
R;P  +[0O] - R3PO
- Photphin bac 3 tac dung v3i R — X tao ra muOi photphonin

R R +
/77N l -
R—P:" + R~X —=|R-P—R'| X
k X

2.3.5. Ung dung ctia co photpho

Hop chat co Photpho c6 hoat tinh sinh hoc cao nhat d6 1a axit clla cO P ¢
héa tri 5. SO luong co P tGng hgp dugc c6 hoat tinh sinh hoc cao trén 50 chat.
Hop chat co photpho 1a chat ddc do6i vGi sau bo, con triing, d0ng vat mau néng
k€ cd con ngudi. Nguyén nhan 1a do c¢o P 1am té liét men Cholinestera (ki hiéu
ChE) d6ng vai trd quan trong trong c0 thé ngudi.

ChE +
H3C—1|\I—CH2—O—("3—CH3 —_— H3C—II\IH—CH2—OH + CH3;COOH
CHj3 O CHj
Axetyl cholin
, H-ChE ChE
/ /S -ROH /
ChE-H + R—H—O-R' —— R—l?—O-R' — —O-R
O o} o}
ECh OR!
/
— lP—O-R'
O

Do tinh dOc, cO P dugc chia ra hai huéng Ung dung:
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- Huéng 1: 1am chat dbc chién tranh
+ Tabun: Dimetyl aminoetyl xyanphotphat (Trilon-83), ki hi€u 6A
(H3C),N
AN
P—CN
/1
C2H5_O @)
+ Xarin: Este isopropyl cUa Floruametyl photphinic (Trilon- 46), ki hi€u 6B
F ~CHj
| /O-CH\
H;C—P CH,
@)

+ Xoman: Florua cUa este phinacolic cUa axit metyl photphinic
F (,]H3 (|]H3

+ Chat V:
H-C O
CH
/ \ =
RO S_CHZ_CHZ_N\
CH;

MUt d0 dbc hai:

Tabun: 1 Xarin: 10

Xoman: 30 Chat V: 2000

- Huéng 2: 1am thuOc diét cd, sdu bo

Vonphatoc:

Cl)_CH3
H3C—O—P—S—O—@N02
Dipteret:

~CH;
H3C—O—PH—CH\
I CH,
O
Thiophot:
I
H3C_CH2_O_]i)_O_©7N02
O0O— C2H5
Malathion:

24
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ﬁ _/COOC,H;
H3C—CH2—O—1|3— S—CH\
Mecatophot:

S|
H3C—CH2—O/— P— CHZ_CHZ_S_C2H5

H3C_CH2_O
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CHUONG III: DAN XUAT HYDROXI CUA HYDROCACBON

A. ANCOL
3.1. Cau tao, phan loai, danh phap
3.1.1. Cau tao
La nhitng hgp chat c6 cong thlc tOng quat R(OH),, trong d6 nhém — OH
gdn vao cacbon no.
3.1.2. Phan loai
- Theo s6 nhém chUc ancol: ancol don chifc va ancol da chic
- Theo bac ancol (khai niém bac ancol)
- Theo ban chat gbc R
3.1.3. Danh phadp
3.1.3.1. Tén quéc t€ (IUPAC)
Tén loai hydrocacbon tuong Ung - s chi vi tri nhém chirc — OL
CH; — OH: metanol

G
H;C— CHZ—CIJ—CHz—CHz— OH: 2-metylpentan-1-ol
H
C,Hs
H,C =(|Z—(IZH —CH,—CH,—OH : 4-metyl-3-etylpent-4-en-1-ol

CH;
3.1.3.2. Tén théng thudng
Ancol + Tén gbc hydrocacbon + ic
H,C=CH—CH,—OH : Ancol allylic
CH;
H3C—CH2—(IZ—OH : Ancol tecpentylic
CH,
3.1.3.3. Tén goQi cacbinol
Xuat phat tU tén goi clla CH; — OH 1a cacbinol
(C¢Hs);C — OH: Triphenyl cacbinol
(CH;)CH(OH): Bimetyl cacbinol
3.1.3.4. Tén dac biét
H,C——CH, : Etylen glycol
oH OH

H2C—(|]H—(|]H2 - Glyxerin
!
OH OH OH

3.2. Tinh chat vat ly
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Cac ancol chU yéu tbn tai & dang 16ng, k€ cd CH;OH. Piéu ndy duoc
gidi thich 14 do phan t( ancol c6 lién két hydro lién phan tU.
R R R

Khd ning hoa tan trong nudc tOt do tao lién két H lién phan tl véi nudc
R H R

Thong thudng C, — Cs tan tOt trong nudc.
PhG hong ngoai clla — O-H:
- VoH rieng biér = 3620 cm’™
- VoH s lienkérn = 3350 cm’™
Nguyén nhan su gidm tan s6 dao dOng phu thulc vao niang lugng lién két
Hydro. Lién két hydro cang ting su’ gidm tan sO dao dOng cang nhiéu.
3.3. Di€u ché
3.3.1. Cdc phurong phdp céng nghiép
3.3.1.1. Hydrat héa cdc anken

H,S0, 90 - 98%
H,C=CH—R + HOH < CH3—(|:H—R

OH

Phdn Ung tuan theo quy tac Macconhicop.
Phan Ung trai Macconhicop trong tr'Ong hgp dung Hidrobo héa.
1) B,H

H,C=CH—R 2HCO0H CH,~CH,—R
OH
3.3.1.2. Lén men va thuy phdn cacbohydrat

C12H»7047 (Saccarozo + Mantozo) | | R
Tinh b6t huy phan Men rugu

(CGHIOOS)n< —> CgHp06— C,H;0H + CO,

Xenlulozo

Tinh bt Men Clostridum acetobutylium - 1 551 (609%) + C,H;OH (20%) + aceton
3.3.1.3. Cdc phurong phdp dac biét tdng hop metanol
CO + 2H2 — CH3OH
2CH4 + O, - 2CH50H
3.3.2. Cdc phuong phdp téng hop trong phong thi nghiém
3.3.2.1. Phu'ong phap Grinha
- Piéu ché€ ancol bac 1
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HOH
0, — R—OMgX —— R—OH
HOH
R—Mg—X +{ HCHO—— R—CH,—OMgX ——= R—CH,0H
HOH
; ; e R_CHZ_CHz_OMgX—> R_CH2CH20H
A 4 O
- Biéu ché ancol bac 2
R’ R'

I HOH I
R'CHO—> R—CH-OMgX — > R—CH-OH

R—Mg—X + R'—CE—/CHQ—> R—CH,~CH-R

OH
R' la ankyl
- Piéu ché ancol bac 3
Rl'l
R—C—R'—=R—-C—OH
O RH EI{'
R™Mg™X *1 R—Cc—0—C,H; — > R—C—OH

@)

R
3.3.2.2. Phuong phdp khir héa cdc hop chét cacbonyl, axit cacboxylic va dan
xudt

N H] N\

C=0 — CH-OH

/ /

Chat khir c6 th€ 1a Hy/Ni hay LiAIH,

P0i vGi Hy/Ni bén canh kh(r héa nhém cacbonyl thanh ancol con cé thé
kh(r héa lién két m nén can khOng ché diéu kién phan Ung.

RCOOH théng thuong khir khé, thudng 1a dan xudt cla chiing

R-C—X _ MW r—cH,—0H

(@)

X c6 th€1a - OH, - OR’, - Cl...

ThuOng dung LiAlH, d€ kh(r axit cacboxylic thanh R — CH, — OH; d6i v&i
este thi dung Na/C,HsOH.

Ngoai ra d€ diéu ché ROH ngudi ta con ding cdc phuong phép: thUy phan
RX, thUy phén este v6 c¢d va hiu co.
3.3.3. Tinh ch@t héa hoc
10 H Su phan cuc cla lién két O — C, O — H t6t dan dén momen
K—\ ) ludng cuc cla phan tU ting.
12A Mg 15 A

H,C
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- Dé& tham gia phan Ung di ly
- Pt lién két — O — H: phan Ung thé H bdi kim loai, phan Ung este héa
- Pt lién két — O — C: phdn Ung este héa vo ¢ vEi axit vo cO manh
- Ngoai ra con c6 phdn Ung tai gbc C.H,
3.3.3.1. Phdn Ung tao ancolat
ROH + Na - RONa + 1/2H;
ROH c6 tinh axit cUc ki yé€u, ancolat dé bi thQy phan
RONa + H, - ROH + NaOH
3.3.3.2. Phan Ung ete héa

""" H,SO,4
R—= OH+H 0— R—>R O—R + H,0
------- 140°C
phdn Ung x4y ra theo co ché Sy:
Syl
®
R—OH + H'=—= R—(I)—H R—O—R + H,0 + H'
H Sn2
3.3.3.3. Phan Ung este héa hltu co
------ H2804
R—C—= OH + H O—R'=——— R—C—OR' + H)0O
I T°C Il
@) O

Cac dan xudat axit:
R_(I%_X R_(”:_O_%_R
O

O O
Co ché:
/_\ 8
- H=0—R
& H—OQ—R |
R—lcl‘,—OH + H' R—|I—OH R—(li—OH
:3° H
© OH ©
O—R'
|  ® -H,0 ,
R—C—OH, R—C—O—R R—C—OR
|
OH Q@ O
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Luuy:

N N

. @
C=0 + H" C=—0—H > _C—OH

/ / Oxoni /
3.3.3.4. Phan Ung este héa vé cO
R—OH + HX =—= R—X + H,0
CO ché:
® + X

R—OH + HY ==—=—==R—0H, =——= R—X + H)0

DOi v6éi HX: MUc d6 phdn Ung cla HI > HBr > HCl >>> HF

Do HCI khé phdn Ung nén thuc té ding xuc tdc ZnCl,. Dung dich ZnCl, +
HCI duoc goi vdi tén: thudc thir Lucas.

R—OH + ZnCl, === R—0----- ZnCl, — R"+ ZnCl,~~~*- OH
H +CI
Sn1 RCl

Vi v6i thu6c thr Lucas phan Ung xdy ra theo cO ché€ Sy1 nén: rugu bac 3
(xdy ra tUc khac), rugu bac 2 ( cham sau vai phit), rugu bac 1 (chi tdc dung
wor nhiét d0 cao)..

PE tao ra dan xudt halogen con c6 cac tac nhan khac nhu PCls, PCls,
PBrs,... hay P d0 + X, tudng Ung.

Piridin
3R—OH + PC13 — 3R—CI + H3PO3
Ngoai ra con dung SOCI (Tionyl clorua)
Pirid:
R—OH + SOCl,—— R-0—§—Cl——=R—Cl + 50

0
Khong bén

3.3.3.5. Phan Ung dehydrat héa

| (1)H,S0, > 170° AN /
—C—C > C=C + H-,0
o (2) ALO; = 400-800° N 2
) H OH ]
Do6i vbi Al,Os, cO ché phdn Ung nhu sau:
R_CHZ_CH_OH + A1203 E——— R_CHQ_CH_O_—'* Al203

R' R’ H
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—- + _H+
|HO— AL,O;| + R—CH,—CH —— R—CH=CH—R' + H'

| :

A1203 + H20

Xc tac H,SO, dam dac:

R R R
! J./THJF ! ® e
R—CH_CI:H_QH — R—CH_(I:H—OH2—> R—CH_CI]H
R’ R' R’
Chuyén vi
R—C=—7—=CH—R' ®
R—CH=—CH—FR

’
AY U

1

Ry
[
Eien > Ewe = 1,5 — 2,0kcal/mol = R—g—CH—R'

Xiic tdc H,SO, dam ddc c6 su tranh chdp cla hai phdn Ung:
- Thé Sy (ete héa)
- Tach E (tach H,0)
3.3.3.6. Phan Ung oxy héa
+ Oxy hoa monancol thanh hgp chat cacbonyl

CHOH —>/C =0

SU oxy hod cac ancol bac mOt va bac hai bang pemanganat kali x3y ra rat
cham trong dung dich trung tinh, nhung thudng lai rat nhanh trong dung dich
baz0 va axit manh.

Khdo sat phan Ung oxy hod (C¢Hs)CHOH trong dung dich trung tinh va
baz0o, ngudi ta thay: V = k [alcol][MnO,][OH] hi€u Ung dong vi G 25°C khi oxy
hoé (CeHs),CDOH c6 gia tri bang 6,6; benzophenon sinh ra khong ch(a oxy tUr
pemanganat kali. TU cac d{t kién dé ngudi ta d€ nghi co ch€ phan Ung nhu sau:

(CeHg),CHOH  + HO" (CeHs),CHO  + H,0

. h3 -
(CeHg),CHO?  + Mnc 295 (CeHs),C = O+ HMnO?

HMnO? + MnO,  + HO -2 >vin02 + H0
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Khao sat phdn Ung oxy hod ancol isopropylic bang axit cromic nguoi ta
thdy tOc dO phadn Ung trong dung dich axit axetic 16n hon trong dung dich axit vd
cd vdi cling gié tri v€ Hy; khi thay thé nguyén tU a-hydro bang doteri & 25°C tdc
d0 gidm 6,6 1an, trong khi d6 thay thé cic nguyén t& B- hydro bang doteri hau
nhu khong 1am thay dGi toc d phdn Ung:

(CH),CH - OH  (CHs), CDOH (CDs), CHOH

T6c do: 1,0 0,16 1,0

TU céc d( kién ngu0i ta dé nghi co ché€ phadn Ung nhu sau:
(CHz), CHOH + HCiO, + 20" === (CH;),CHOGIOH; + H,0

(e
)
CH3 O - CrO3H2 CHS
\ \ (+) )
C . C =0+ BH + HCrO;
/ v
CHS/ \H CH; Cr7)
:B
v I—[(+) v 11T

Hoac:
3cr' orf —— s+ 20

cr’ + (CHs),CHOH —(5Crm + (CH;,C = O
H

+ Oxy hod cat mach 1,2 — diol i
Céac 1,2 — diol ¢6 dac tinh khac va monoalcol & chO chiing bi oxy hoa bdi
axit peiodic va tetraxetat chi lam dut lién két

- COH - COH -
| | |
_C-0 HIO, hodc - C - OH
| » 7
?- ol Pb(CH,CO0), C- OH

Khi oxy hoa bang HIO, phdn Ung di qua mOt este vong trung gian:

I I I
. C - OH -C-0 - C-OH
(Ij OH HIO, ——— NOH — + HIO;

|
C- OH C- o7 C- o
| |
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Nhiing thi nghiém dung '®O da cho thdy rang nguyén tU oxy cacbonyl O
san phdm cling chinh 1a nguyén tUr oxy —glycol.

CO ché tao este vong trung gian cla phan Ung trén da dugc xdc nhan
bang cac dt kién dOng hoc va quang phd, dan ching dac biét 1a cac glycol vGi

hai nhém trans-OH thi du trans-9,10-decalindiol khong phan Ung véi axit peiodic.
OH

KI/ /7 + HIO,

OH
Khi oxy hod 1,2 -diolbang Pb (CH;COO). ngudi ta ciing c6 nhiéu dit kién
cho thay phan u‘ng xdy ra theo co ché vong. Thi du phdn Ung c6 bac mot nbi
déi véi moi chat phan Ung gidm di, cis-diol bi oxy ho4d nhanh hon trans-diol
tuong Ung...Co ché vong nhu sau:
-(lj-OH Cl?Q -(|:-OH
| + Pb (CH3C00)s Seooon I\’ APD(CH3C00), e
(|:- OH (|3 o C- OH
|
Tuy nhién, c6 mOt sO trans-1,2-diol 1ai d& phdn Ung hon dang cis tuong
Ung. Vi du truOng hgp 9,10 —dihydrophenantren-9,10 -diol dang trans phan Ung
nhanh hon dang cis 9,4 1an, trans 9,10 —decalindiol khéng phan Ung véi HIO,
nhung 1ai bi oxy hoa bGi Pb(CH;COO).. Nhu vay, c6 thé & day phan Ung di xay
ra theo coO ché khong vong.

Y

OH
| \
Pb(CH CO0) Pb(CH;COO)
K{Z CH3C(330H ;’/ E 2CH3COOH EA Q ’ ’
OH

\/;b(CH3COO)2

1,2-diol ciing c6 th€ bi oxy hoa cat mach bdi axit cromic va phan Ung
cling chay theo cO ché este vong trung gian.

- Oxy hoa andehit va xeton

+ Oxy hod bang tac nhan vo c0:

Cac hgp chat cacbonyl, nhat 1a aldehyl c6 th€ bi oxy hod bdi cdc hgp chat
oxy hoa khac nhau nhu Mn"", Cr¥!, Cu", Ag', Ce"...

Nghién c(tu phdn Ung oxy hoé andehit thom bang KMnO, trong dung dich
trung tinh ngudi ta thdy rang phan Ung c6 bac mot d6i vdi andehit ciing nhu d6i
vGi pemanganat, hiéu (ng dbng vi doteri bang 7, néu dung KMn'0,, '®0 sé
xudt hién trong thanh phan phén t( cUa axit thom sinh ra, cdc nhém thé & vong
thom chi c6 anh hudng yéu dén tdc dd phdn Ung (p = -0,25).

Ta c6 th€ md ta co ché phan Ung oxy hoa d6 bang sa do sau:
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O OH
7 OIS |
ArC + MnO, + H === Ar - C OMnO;
AN
H
OH
I
) ®
Ar - (|] - O - MnO; ArCOOH +BH + MnOs;
H :B

Phdn Ung oxy hoa andehit bang axit cromic c6 nhi€u nét tong tU phan

Ung oxy hoé alcol cfing | am in d6. Co ché phan Ung nhu sau:
—_ >
9] JH OH
Il N\ B OH | *)

RC-H+HCO, +H = P&\C/—H—2>RC + HCrO; + H30

Trong trudng hop ding CeHsCDO ngudi ta thdy hiéu Ung dOng vi bang
4,3, diéu d6 chlng td giai doan phan cat lién két cacbon-hydro quyét dinh tbc
d6 chung cUa phdn Ung.

Gilta hai phdn Ung oxy hod andehit va oxy hoa alcol bang axit cromic c6
hai di€m khac nhau dang k€. MOt 13, cac nhém thé€ hit electron xtic ti€n sy oxy
hod andehit (p = +1,02) nhung lai 1am gidm nhe t6c d0 oxy hoa alcol (p = -1,0).
Hai 1a thay th€ dung mdi nudc bang axit axetic khong lam ting manh toc dd oxy
hod andehit nhu da thay khi oxy hod alcol. Khac véi andehit, xeton tuong doi khé
bi oxy hoa b&i pemangant kali va axit cromic. Tuy vay cac xeton vong dé dang bi
oxy hoa thanh axit dicacboxylic.

Vidu:
o« Cr,05 ___ COOH
< 0 — < , COOH
hay HN
ay Os Axit adipic

C6 th€ cac xeton da tac dung dudi dang enol tao ra este vo cO trung gian,
sau do este ndy bi thuy phan:
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H +
C(|Z—><_ -c:c-2—cro>4-c’-(|:-
| I I
O H OH OH OCrO; H,
_H(*')
I
OXy hoa tlép -C-C th 2, ha c-C -
-— IR o I B
O OH O 0CrO; H,

Déng chd ¥ 1a nhém o-metylen cUa xeton ciing nhu andehit c6 thé€ bi oxy hoé
thanh cacbonyl th(r hai nh0 tac dung cUa oxyt selen:

. C -CH, - + Se0, —AOH

I
O

“H,0

—_—

-C-C - + Se +H,0
[
O O

Trong phdn Ung trén, tdc nhan oxy hod truc ti€p co 1€ 1a axit seleno: axit
nay tac dung vdi lién két mt cla dang enol theo so do:

-C-CHy, - =—=> -C=CH -
I |
O OH
-C-C -
[
O O
3.4. Gi6i thiéu cac ancol tiéu bi€u
3.4.1. Ancol metylic: CH;0H
3.4.1.1. Piéu ché )
- Chung cat khan go
200 atm, 300°
. CO + H, ——~ s CH,0H

, xt, t°
- 2CH, + 0, 2> 2CH,OH

3.4.1.2. Tinh chdt, Ung dung

steO3 _
= % _C=CH-
-H,O |
O - SeO,H
<S¢ ¢ _CH-
“H0
O O-SeOH

(xt: MnO, Cr,05, ZnO)

- chat 18ng, dé chay, dbc (c6 thé gay mu mat, chét ngudi)
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- Trung hgp HCHO, dimetyl sunfat: tdc nhan metyl h6a, CH;OH la dung
moi trong cong nghiép, pha vao xdng ddng co phan luc.

Luu y: CH;OH + CaCl, - CaCl,.4CH;OH tinh thé: do d6 khong diing
CaCl, lam khan CH5;0OH duagc.
3.4.2. Ancol etylic: C;H;0H
3.4.2.1. Di€u ché

- Phan Ung 1én men:

CGleos — 2C2H5OH + COZ

- Hydrat hoa etylen:

P = 80atm, xt: H,PO,, SiO
H,C=CH, + H,0 s

> H3C_CH2_OH

300°C
3.4.2.2. Tinh chét

- & 4p sudat thudng, nhiét d0 s6i cla rugu etylic: 78,3°C.

- Dung dich rugu véi 95,57% ruou va 4,43% nudc tao thanh hén hop
dang phi c6 nhiét dd sbi: 78,15°C, do vay khéng tich C,HsOH ra khoi nudc
bang chung cat thudng dugc. Mudn tach, truGc tién cho CaO vao nhi€u lan
nham nang nOng do cOn 1én 96°C. Sau d6 cho ti€p Mg kim loai vao hay RONa va
dun nhi€u gi¢ dugc con 99,5 hodc c6 thé dung C¢Hs d€ phé hon hop dang phi.
3.4.2.3. Ung dung

- Pha rucu

- La dung méi h(tu co tOt: pha son, vecni, pha vao huong liéu, nudc hoa,
my pham.

- Trong y hoc dung dé€ sat trung.

- Nguyén liéu tOng hop ete, este...

3.4.3. M6t s6 ancol khéng no
3.4.3.1. Ancol allylic

Diéu ché:
0°C -OH"
H,C==CH—CHj + Cl, ——— H,C=CH—CH,~Cl——— H,C=CH~CH,~OH

3.4.3.2. Cdc ancol khong no cé trong hop chdt thién nhién
Xitronelol (tinh dau sd)
H3C_C=CH_CHZ_CHZ_CH_CHZ_CHZ_OH

CH, CH,
Geraniol (tinh ddu hoa hong)
H3C_C=CH_CH2_CH2_C=CH_CH2_OH

CHs CHs,
Bombicol (do budm céi tiét ra c6 mui thom thu hiit budm duc)
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H (CHz)B_CHz_OH
H.C—CH,—CH \C_C/
sL—LHy—LH T

N SN,
C=C
AN
H

/

H
3.4.4. Glycol
1,2: a-glycol

1,3: B-glycol

1,4:y- glycol
Xét etylen glycol:
3.4.4.1. Diéu ché
- ThUy phan dan xudt Halogen:

OH
H,C—CH, + 2H,0 —> H,C—CH, + 2HCI

Cl Cl OH OH
- Kh(r hda céc este:
[H]
R—O—C—(CH,)i-C—O0—R ——> H,C—(CH,)n-CH, + 2ROH
Il Il Na/C,H;,OH | |

0] 0]
- ThUy phan cé4c anken oxyt:

+

+
Hzc_CHZ + I‘IQO—> H2C_CH2

OH OH

OH OH
3.4.4.2. Tinh chat
- Tinh chat cUa glycol tuong tu nhu' R — OH. Dung céc a-glycol phan Ung
dugc vGi Cu(OH), tao ra phlic xanh tham. Pay 1a phdn Ung dac trung d€ nhan
biét a-glycol.
2 CHz_(l:HZ + Cl.l(()I‘I)z_> CH2—O_,C1.\1_O_CH2 + 2H20

OH OH CH,—0  O—CH,
3.4.4.3. (fng dung
3.4.5. Glyxerol
3.4.5.1. Bi€éu ché
- Thly phén chat béo:
(RCOO);C3Hs + 3NaOH —— 3RCOONa + C3Hs(OH),
- TU propilen:
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500°C +Cl + HyO
H,C=CH—CHjz+ Cl,———> H;C=CH~CH,~Cl— > H,C—CH—CH,
i - |
+ OH
Cl OH Cl
H,C—CH—CH, ~
|
OHOH OH
- TU acrolein: CH, = CH — CHO
+ H,0,
CH, — » H,C=CH—CHj,4 —>H2C—(|3H—(|]H2
I
QH _ / OHOH OH
| + H,0, _
CHO " H,C—CH—-CHO + Hy/Ni

Cl)H OH

3.4.5.2. Tinh chat

Tinh chat cUa glyxerol tuong tu nhu R — OH. Dung cac a-glycol phdn Ung
dugc vGi Cu(OH), tao ra phlc xanh tham. Pay 1a phan (ng ddc trung d€ nhan
biét glyxerol.
3.4.5.3. Ung dung

- Trong cdng nghiép thudc da

- Pha vao kem danh rang

- Tao thudc nd TNG, sOn epoxit
B. PHENOL
3.1. Cau tao, phan loai, danh phap
3.1.1. Cau tao

La nhitng hop chét c6 cong thlc tOng quat Ar(OH),, trong d6 nhém — OH
gan vao benzen.
3.1.2. Danh phadp

- Chat don gidn nhat 1a:
OH ydroxi benzen
Phenol
Axit phenic

- Phenol cUa naphtalen 1a naphtol
Phenol cUa antraxen la antranol
Phenol cUa phenantren 1a phenantrol
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HO
OH OH OH OH
Cl
phenol p-clophenol  O-naphtol antranol-1 phenantranol-5
1-hydroxi naphtalen

OH OH OH OH
©/OH i 1 _ CHj
OH :
OH

Catechol Rezoxinol Rezoxinol Crezol
1,2-dihidroxibenzen 1,3-dihidroxibenzen 1,4-dihidroxibenzen

Luu y cach danh s6 hgp chat vong:
- Hé vong giap thang:
8 1
7 2
6 @3
5 4

1,4,5,8: o ; con lai:
8 9 1

1,4,5,8: « ; 2,3,6,7: 3; con lai: p
- Hé vong giy gap:
6
5 7

3 8
2 9
1 10
3.2. Tinh chat vat ly
Phenol G di€u kién thuong 1a chat ran, t.. = 41°C, t, = 182°C, d€ lau trong
khong khi chuyén sang mau hong, do c6 su bi€n d6i nhu sau:
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OH Qo‘

Tao ra chat c6 sy lién hgp nhu trén nén c6 mau.
3.3. Tinh chat héa hoc

*\ .t
ars

3.3.1. Cdc phan tng thé hién tinh axit
3.3.1.1. Phan Ung vOi dung dich bazo
ArOH + NaOH - ArONa + 12 H,
3.3.1.2. Phan Ung tao ete (phdn Ung Williamson)
5N
Ar—O Na + R=—X —= Ar—O—R + NaX

Ar—O—H + H,C=N=N —> Ar—O0—CH; + N,

3.3.1.3. Phdn (g tao este —chuyén vi Frizo o
RCOOH Hau nhu khong phan ung

R_(I;_Cl —_— R_(I_F_O_AI‘

@) O
(RCO),0

Khi thuc hién phdn Ung este héa phenol v6i xtc tac AICl; (hay bo triflorua,
ZnCl,), sé xuat hién chuyén vi axyl dén vi trf orto, para cUa nhan thom — goi la
chuyén vi Frizo, ding d€ di€u ché cac Hydroxi xeton thom.

CO ché chuyéhn vi Frizo:

Ar—O—H +
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C—R + AlCkL
0

3.3.2. Cdc phan Ung O nhéan thom

Do — OH la nhém thé loai 1 nén Uu tién thé vao vi tri octo va para; kha
ning thé ciing tOt hon so v&i benzen.
3.3.2.1. Phan Ung v0i X,

OH OH
Br Br
+ 3Br, — , + 3HBr
Br

3.3.2.2. Phan Ung nitro héa
Phdn Ung dugc ngay vdi cd dung dich HNO; 20%. DBoi véi dung dich
HNO; dam dac:
OH OH
O2N NOZ

+ BHNO3——— + 3H,0

NO,
Axit picric
Cac dOng phan o, p- nitrophenol c6 thé tach nhau ra bang phuong phap
chung cat 16i cudn hoi nudc do ddng phan octo tao ra phltc Chelat nén dé bj 16i
cuOn hoi nudc hon.
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3.3.2.3. Phdn Ung sunfo héa

OH
SO;H OH
OH HO,S SO;H
© H,S0,
- OH — T

SOszH
Axit phenol-2,4,6-trisunfonic

SO.H
3.3.2.4. Phan Ung ankyl héa (phan Ung Fridencraft)
OH

OH OH
R
2 N 2RX+ A1C13 " i 2HX
R

3.3.2.5. Phan Ung axyl héa

- Truc ti€p:
OH OH OH
C—R
+ R—C—Cl — = ©|| :

1]

O @)
(ﬁ—R
@)

- Gian ti€p: tao ra este — chuyén vi Frizo
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OH

OH c R
Alcl, /25° GTR
+ R—C—X——= O
0 165° OH

3.3.2.6. Phan Ung ghép doi véi mudi diazoni
OH OH OH

v - N=N-R
+|[R—N=N|Cl — ;

N=N—R
3.3.2.7. Phan Ung KONBE
O Na OH OH
125°C, 7atm -O— H*
O
3.3.2.8. Phan Ung RAIMO - TIMAN
OH OH
CHO
+ CHCl3 + NaOH ——> + 2HCI + NaCl
CdJ ché:
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_ cl o _Cl

OH + HC%Cl — céa + H,0
Cl Cl G
) Cl

o aO Ay

C<Cl — Cl + C. —~ . \Cl
Cl Cl
OH e}
CHO H
+ 2HC] HOoH CH\ CH\
Ccl =
3.3.2.9. Phén Ung vOi HCHO

HCHO CH,0OH CGHSOH O

THOH

CgHsOH
HCHO
CH2
_Q_
CH,
XUc tac axit:
OH
H,—OH

H—(i—H + HY H—C— H4<
o) |: :|
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Qua trinh dugc 1ap di 1ap lai, thé Sg va ngung tu lién tuc tao ra polyme.
Xuc tac OH

CH2_OH

O n
3.3.3. Phdn tmg oxi héa phenol

OH O-
—_—

Cac gbc nay c6 th€ dime héa hodc bi oxi héa kh(r di héa, tuy thubc ban
chat gbc R gan vao vong benzen nén cho mau khac nhau.
3.3.3.1. Bime hoa

O— OO

3.3.3.2. Oxi héa kh di héa

O- O OH
2 —_— + @
CHs, CH, CHs,
3.4. GiGi thi€u cac phenol thong dung
3.4.1. Phenol

La nguyén liéu rat quan trong d€ san xudt:

- Nhuya déo phenolfomandehyt

- axit salixilic

- chat mau

- dugc phdm

- sOi nilon

- nhUa epoxit

- C4Cls(OH): chat bdo quan gb, ch6ng m6i mot
- Thubc diét cd

- chét 2,4-D; 2,4,5-T
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OH 0o O-CH,~COOH O- CH,-COOH
.
_OH + Cl=CH,— cocm—»@ — cl
Cl
O- CH,-COOH
cl
cl
Cl
3.4.2. Crezol

OH
| ,CH

- Thu h6i do chung cat nhua than da
- nguyén liéu d€ sdn xudt chat déo phenolfomandehyt
3.4.3. Diphenyl

3.4.3.1. Catechol
OH

OH
OH
—>
190°C

a) Phdn Ung dac trung tao vong
/_\t— -2NaCl

2 + 2NaCl

b) Phan L'l‘ng khUrion Ag*
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QLo — (Lo
O—Na

Catechol 12 nguyén li€u sdn xudt thuOc chita bénh
3.4.3.2. Rezocxinol

OH
i OH

a) buoc diéu ché€ bang phuong phap ki€ém chdy
OSO3N

i ~0SO;Na

b) HO bién

OH O
oL H
OH O

H

c) Bi kh( bdi hydro

O
H
@\ Pd, T°
+ H2 >
OH @)
H

3.4.3.3. Hydroquinon

OH
OH

a) La chat kh( manh dugc dung trong cong nghé phim anh

+ 2H'
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OH

O
+ 2AgBr + 20H — @ + 2Ag + 2Br + HyO
OH O

Na,SO; 1a chat c6 tac dung bdo qudn thudc hién va dong thdi c6 tac dung
chuy€n quinon thanh axit hydroquinonsunfonic, ciing c6 tdc dung kh(r ion Ag".
0 - 0 -

o) OH
+ S03% —> H | — —
803 SO3H SO3H
OH OH

0 L 0 .

axit hydroquinonsunfonic

C. HOP CHAT ETE
3.1. Cau tao, phan loai, danh phap
3.1.1. Cdu tao
La nhig hop chat c6 dangR -0 -R
3.1.2. Danh phdp
- Tén gOc Hydrocacbon gan O + ete
Vidu: CH; — O — CgHs: metyl phenyl ete
. Né&u gbc R phuc tap khé doc tén, thi c6 thé goi nhu1a dan xudt
ankoxi:
CH; — O — : metoxy
CoHs — O —: etoxy
CeHs — O — : phenoxy
H3C—CH2—(IZH—CH2—CH2—CH3 3-metoxyhexan
O

|
CH,

HO—CH,—-CH,—O0—C,Hs 3-etoxyetanol

- Tén dac biét:

CeHs — O — CHs: anizol
3.2. Tinh chat vat ly

R

AN

O Momen 1uGng cuc cla phan tU khac 0
R
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- Khéng c6 lién két Hydro nhU ruQu nén t.< tiou
- C6 lién két lién phan t(r v6i H,O nén tan tOt trong nudc.
3.3. Di€u ché
3.3.1. Phan Umg tdch nudc tir 2 nhém — OH cla ancol
H,S0,, 140°C

R—O—H + H—O—R  R—O—R + H,0
H,S0,, 140°C
H2C_CH2 > Hzc_CHz + HzO
OH,OH
CO ché (Mevai):
.- . ® R-OQH ®
R—O—H +H" === R—O—H === R—0—R + H0
H H
ion oxoni ﬂ

R—O—R +H"
B6i vGi phenol, kha ning dUt lién két — C — OH khé do d6 khong di€u ché
Ar — O — Ar bang phuong phép nay.
3.3.2. Phan Umg Williamson
R—0O Na + R=X —— R—0O—R + NaX
Phan lﬁ‘ng néy ding d€ diéu ch€ Ar—O—-ArvaR—-0-R’.

Ar—O Na + I@ — Ar—O—Ar + Nal

Tat nhién doi vdi Cl — Ar hay Br — Ar phan u‘ng chi xdy ra doi véi Vong
benzen c6 cac nhém thé hiit dién tr nhét 1a gan vao vi tri octo hay para d6i véi —
X.

Vidu:

C6H5—O—CH2—QN02 (A)
1) OZNOCI + Ar—O0 Na — (A)
@ 0w Y—crs-onn + ad ) e

Phan Ung trén khéng dung v&i dan xudt halogen bac 3 vi dan xudt
halogen bac 3 dé tham gia tach loai & nhiét d0 cao.
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CH;, CHj3
H;C—CH,—Br + Na—-O—C—CH; — H3C—CH,— O—C\—CH3

CHj; /\//' CHj;
H3C_CH2_ON8 + (CH3)3CC1

3.3.3. Cdac phurong phdp khdc
H,C=CH—OH + HO—CH=CH, —X> H,C=CH—0—CH=CH,

H,S0,,T°C

l KOH, T%cao
H,C=CH—O0—R =—%— H,C=CH—OH + R—OH
xt: RONa, T°C
HC=CH + R—OH

3.4. Tinh chat héa hoc
Do trén O con cap electron tU do nén tinh chat héa hoc ¢o ban 1a tinh

nucleophin va tinh bazo.
3.4.1. Tinh bazo’

- V6i HX:
H
l® o
R—O—R + HX = R—Q—R X
ion oxoni
- Vi axit Lewis:
©
i

®
R—O—R + BF; —= R—O—R

3.4.2. Phdn cat béi axit

® _
R—O—R+ H =———R—O0—R X, R—OH + RX
(1) Sy1

H 2) Sx2
3.4.3. Phan tmg chuyén vi Claizen
Khi & nhiét d0 200°C, allyl phenyl ete chuy€n gan nhu hoan toan vé o-
allyl phenol.
CO ché:
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CH
o——CHa T
0 OH
ﬁ\CH 0 H /CH &n dj ’ i
HW e cHzhuyen dich I{ CH,—CH=CH
H2C 14 B 14 ’

Neu cac vi tri octo bi chi€m cho thi chuyén vi vé para.
O—CH,—CH=CH,

\©/ \G%CHz EH>CH,

CH,—CH=CH,

3.5. GiOi thi€u riéng cac ete
3.5.1. Dietyl ete: Csz -0- C2H5

- Chat 10ng khong mau c6 mui dac trung, nhe, dé chdy, dé bay hoi.

- Lam dung méi, chat gdy mé trong y hoc

- D€ lau dé bj oxi héa nén khi chung cat dé nG

- Dietyl ete tuy€t d6i thu dugc bang cach chung cat ete + H,SO, va sau d6
dung trong binh kin c¢6 chfa Na kim loai.
3.5.2. Etylen oxyt (oxiran, epoxit)

- Piéu ché:
Ag, 250°C
H,C=CH, + 1/, 0, = H,C—CH,
| : _
>c=c<+ X, —»—C—c— 298 —(|:—(|: 19, (|:—(|:—
| | \/
‘ X OH OH OH 0
Oxi héa bang peraxit:
Sc=c7 + RCOOOH » —C—C— + RCOOH

O
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|| 1a chat c6 hoat tinh manh nén dé tham gia phan Ulng md vong.

_C\_/C_ Phdn Ung m& vong c6 thé xiic tac bang H'.
O | | +H" | | + 7

—C—C— — —C—C—

\/ \/
G OH

Téac nhan md vong 1a: HOH; R — OH; HX; RMgX
3.5.3. Cdc ete khac
- Metyl phenyl ete (Anizol)
O_CH3

Or

- Anetol (tinh dau qud hoi)
0—CH,

<O

HC=CH-CH,
- Gaiacol (tOng hgp chat vani)
OH

O'CH3

Or

- Euganol (1-hydroxi-2-metoxy-4-allylbenzen)

\

OH Thanh phan chl y€u cla tinh ddu cdy dinh huong va huong nhu.

- Veretrol

O

O—CHs;{ Veretrol diing d€ tOng hgp ancaloit papaverin.

HC>CH-CH

<

Chat lignin cla gb ciing dugc téng hop trén cO sG cac metyl phenyl ete, do

d6 ma khi chung cat than g0 cac ancol metylic sinh ra.
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CHUONG IV: HOP CHAT CACBONYL
(ANDEHYT VA XETON)

4.1. Cau tao, phan loai, danh phap
4.1.1. Cau tao

Hop chat cacbonyl (hgp chat oxo) 1a nhiing hop chat hltu co trong cong
thic c6 nhém héa Sc=o tri II.

- Néu la andehyt:
@)

- Néu la xeton:
_C_

I
O
s~ R
Cac ;’\o
YT
R

4.1.2. Danh phap
4.1.2.1.D6i v&i andehyt
a. Ten IUPAC
- Tén hydrocacbon tuong Ung + al
CH; — CH; — CHO: propanal
- Néu c6 dong phan thi danh s6 mach chinh véi C s6 11a — CHO

g6c gan bang 120°, phan cuc manh tai lién k€t C = O

4 3 2 1
CH3—(IZH —CH,—CHO 3-metylbutanal
CH;

5 4 32 1
CH;—CH—C=C—CHO 4-metylpent-2-in-1-al

CH;
b. Tén thong thuGng
DPoc tU tén thdng thudng cUa axit cacboxylic tuong Ung
CH; — CHO: andehyt axetic
HCHO: andehyt fomic
Chu y: Trudng hop phlc tap xem — CHO 1a nhém thé (Focmyl)
CeHs — CHO: Focmylbenzen (benzandehyt)
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CHO
8 9 1
7 2
@@@ 9-focmylantraxen
6 3
5 10 4

Ngoai ra, C = O con dugc doc la nhém oxo
OHC - CHO: 1,2-dioxoetan

1 2 3 4 5
OHC—("]—CHZ—CHQ—CHO 1,2,5-trioxopentan
0]
4.1.2.2.D6i vOi xeton
a. Ten IUPAC
- Tén hydrocacbon tuong Ung + on
1 2 3 4 5
CH3—(”3—CH2—CH2—CH3 pentan-2-on
Q)

b. Tén thong thuGng ’
Tén cac gbc hydrocacbon gan v3i nhém oxo + xeton

1 2 3 4 5
CH3—(”3—CH2—CH2—CH3 metyl n-propyl xeton
) (@)
bé doc xeton phUc tap:
Vidu:

@ ﬁ —CH;  axetylbenzen hay benzoylmetan
O

@C@ benzoylxyclopentan
Il
@

Ngoai ra, C = O con dugc doc 1a nhém oxo (tuong tU nhu tru'Ong hgp
andehyt).
4.2. Tinh chat vat ly

- Do nhém cacbonyl phan cuc t6t nén so véi ete, dan xudt halogen,
hydrocacbon c6 phéan tl lugng tuong tU, andehyt va xeton c6 nhiét dd sobi cao
hon.

- Tuy nhién, do khong c6 lién k€t Hydro nén c6 nhiét d6 s6i nhd hon rugu.
Nhung van tao dugc lién két Hydro vGi nudc nén tan tOt trong nudc.
4.3. Piéu ché
4.3.1. Pi ttr hydrocacbon
4.3.1.1. Oxi hoa ankan, anken, ankin
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600-700°C
CH4 + OZ — HCHO + Hzo
NO

Cr02C12
Ar—CH; + [0] —=—% Ar—CHO + H,0

N,/ H:0"  \L .

/C—C\ + O3 —>/c=o + /c=o
PbClz +CUC12
H2C=CH2 +1/202 > CH3CHO

4.3.1.2. Hydrat hoa ankin
4.3.1.3. Hydrofomyl héa anken

AN / Co(CO
+ CO + Hp ( )>4

C=C
/ \ 0P

4.3.2. Pi ttr hydrocacbon
4.3.2.1. Thuy phdn dan xudt halogen
R X
N /
C=C + 20HF ——> R—C—R + 2X + 2H,0

R/ \X

4.3.2.2. Oxi héa, thuy phdn monohalogen
Hzo, MD02

R-CH,—Cl ———= R-CHO
4.3.3. Pi tr ancol

Dehydro hoa hay oxi héa monoancol

- Trong cong nghiép

Cu, T?
R_CHZ_OH —> R-CHO + H2

TO
R—CH—R —21» R—C—R + H,

C—CHO

|
0

|
OH O
- Trong phong thi nghi€ém
0]
R_CH2_OH L’ R—-CHO + H2
[O]
R—CH—R —— R—C—R + H,
| (1) CrO, I
OH (2) K,Cr,0, O

4.3.4. Pi tir dan xudt cla axit cachoxylic
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R—(lf—X + H] 22B3O9 ¢ _cHO

O
4.3.5. Cdc phan tmg khdc
4.3.5.1. Phan Ung Raimo-Timan
OH OH

CHO
+ CHCl3; + NaOH —> + 2HCI + NaCl

4.3.5.2. Phdn Ung Gatteman-Koc

CHO
+ H_ﬁ_CI — > + HCI
@)

co + pol A H—(”:—c1
(0]
4.3.5.3. Phan Ung Axyl héa benzen

@ + R-C—Cl — » CTR L Ha
0

|
O e
4.3.5.4. Phan Ung tdc dung co Mg l1én dén xudt cla axit

H
I HOH
R—Mg—X + H—ﬁ—O—CzHE,—» R—(IZ—O—C2H5—>
0 OMgX

R-CHO + GCyHsOH + MgOHX
R—Mg—X + R'—ﬁ—Cl —_— R—("j—R' + MgCIX
9] @)
R—Mg—X + R—C=CN —— R—C—R' — R—C—R' + MgOHX

I I
N—MgX O

4.3.5.5. Phan Ung di tlr mudi axit hitu co' (phu'ong phdp Piria)
t% cao

(RCOO),Ca ——> R—C—R' + CaCO;
0
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0
/C—O\ t? cao

R\ /Ca —
C—O
|
@)

C6 thé& nhiét phan RCOOH (phuong phéap Sabachie).

MnO
DJRCOOH ————2> R—C—R + CO, + H,0
300-400°C CII)

4.3. Tinh chat héa hoc
4.3.1. Phan Umg cOng Ay di€n hinh
4.3.1.1. CO ché phan Ung cdng Ay dién hinh

o /\6- o" s ) R\C/OH
/

R_(|:_O + H—Y —

R' R
HY la: H- OH, H- O - C,Hs, H- CN, H - SO3Na
XY la: R—MgX, - CH=CH - Na

o
O OH

5 & © N |
R—(lzfo LY R—(|:—Y — R—(lj——Y
R ! &
4.3.1.2. Cdc yéu t6 anh hudng dén cOng Ay
GOc R cang nho va rit dién tUf cang manh thi Ay cang tot.
Hé qua:
- R — CHO khéng vong thi H — CHO t6t nhat roi dén mach C nho hon.
- R — CHO c6 vong va R — CHO khong vong thi R — CHO khéng vong tot
hon.
- xeton kém thua R — CHO.
- xeton thap tOt hon xeton cao.
4.3.1.3. Héa hoc 1dp thé cla cOng Ay
\ Cé czfliu tric phang nén phan Ung cOng Ay c6 tinh ddc thii. Tuy nhién,
c——0 n€unhém lién két v4i mOt trung tdm bat d6i xUmg, lic bay gio,
phan Ung cOng sé tao ra hai dOng phan quang hoc khong dbi quang
(Treo va eritro).
D€ du doan dugc dong phan nao uu thé ta ding quy tac Cram:
- Néu 3 nhém thé & nguyén tU C bat d6i dinh véi C=0 c6 kich thudc khéac
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nhau. Ki hi€u L: 16n, N: nhd, Tb: trung binh thi: tic nhan nucleophin sé tan cong

//

vao nhém cacbonyl tU phia it bi an ng(t khong gian 0 nhat.
R—C C
R L TR
L . HY @)
NS R Y
e
N Tb N
N
Tb 0 OH
Vidu:
H
cH CeHs

CeHs CH,4
(1) Ar-Mg- X OH
\ (2) H;0" \ H
CeH CH,

CGHS 0 >
OH

4.3.1.4. Cdc phdn Ung cOng Ay dién hinh

a. COng v&i H.O

/C=O + HOH =— —T_OH

OH
b. Cong v6i R’ — OH
R R

R—(”:—R'(K) +R—OH ==——R—C—0—R; =——R—C—0—R,

| |

Semiaxetal Axetal

—ﬁ— + HCN ——= —Clj—CN
O OH

c. COng HCN

d. COng NaHSOs
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O . + - +
R O Na R O Na
[ /
R—C—R' - T—((-) Na === >C\O —_— >c<
|
! — 1 !
O OH R ﬁ OH R SO3Na
O
e. Phan Ung tring hop
CH,
/N
0] (@)
BH—C—H — | |
H,C. CH,
O \O/
Céc RCHO khac ciing c6 thé tring hgp § di€u ki€n khac nhau.
4.3.2. Phan Umg céng Ay réi tdch
Cac dan xuat mOt 1an thé cla NHs: RNH; téc dung v6i C = O
4.3.2.1. Co ché phan Ung cOng Ay rOi tdch
R. | H R
N N - Hy AN
R | W R
R /—}\ R o R
=0 - /N—R" — O NHy"R' —>= C—NH—R'
R’ H R | R |

O OH
R\ /
JC=N-R" + H0
R’
Con goi 1a phan Ung ngung tu.
4.3.2.2. Cdc yéu t6 anh hudng dén cOng Ay roi tdch
a. pH cUa moi trudng

- Méi trudng axit manh pH < 5, sO phan tU cacbonyl dugc hoat héa ting
lén, nhung luc do:

H
R—NH, —> R—NH,"

Dan dén kha ning nucleophin lai kém.

- Mbi truOng axit yéu: NH, — R tuong doi tu do nhung khd ning hoat héa
nhom cacbonyl 1ai kém di.

Do do, tly theo R — NH, ma ta s& dung pH thich hgp.

b. Cac tac nhan cu thé

- Tac dung v&i amin bac 1
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Q)

Bazd Ship R — CH = N — R’ thuong kém bén dé thly phan trong moi
trurOng axit cho ra andehyt va amin tuong Ung. Tuy nhién Ar— CH = N — R’ lai
bén.

- Tac dung v&i Hydroxy Amin H,N — OH

R
AN

C=0 + HyN—OH — R—C=N—0OH + H,0
e |
R
RV
Andoxim (xetoxim)
- Tac dung véi Hydrazin

R R
N AN
/C_O + HzN_NH2_> =N_NH2 + H20
R' R'/ Hydrazon
l R‘ ;
R\ O R
C=N—N=C
AN
R'/ R’

Azin

DP0Oi v&i xeton viéc tao ra xetozin khé khin hon. Do dé, ddi véi xeton
thudng ding lai & Hydrazon. Cac hydrazon va azin ran két tinh dé bj thQy phan
trong moi truOng axit tao ra lai nhom cacbonyl, do vay dung phan Ung véi
hydrazin d€ nhan bi€t nhém cacbonyl.

VGi cac dan xudt hydrazin 1a CsHs — NH — NH,, p-nitro phenyl hydrazin,
2,4-dinitrophenyl hydrazin, tao ra cic dan xuat Hydrazon tuong Ung cé cac tinh
chat: ran két tinh, dé bj thUy phan trong méi truOng axit cho ra cacbonyl ban dau
1a phdn Ung dac trung d€ nhan biét nhém cacbonyl.

- Tac dung v&i NH;

_OH
R-CHO + NH; —> R-CH — R_CI:I:NH
“NH, &éﬂbi trime héa
€u R thom khong c6 g/d nay
i
R—CIH CIH—R
HN\ /NH

i
R
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Pac biét, HCHO tac dung v8i NH; cho ra urotropin (CsH12Ny)
6 HCHO + 4 NH; - C¢Hi:N4 + 6 H,O

N INO:
HZC/ \C\HZCHZ N
- | 3HNO f/ \1 + 3HCHO + NH
N-cH,— |\ O0,N-N_ _N-NO ’
\ R/ NN ANTNG:
CHy CH, Hexogen (xiclonit): chat nd manh, dung trong

thé chién th 11

- Tac dung v@i PCls

R Cl
R\///—\\b\\/ﬁl \t/ R\t/d

. / /

2.3. Phan Ung vdi cdc hgp chat c6 nhom — CH; - linh ddng
- Nhiing hgp chat c¢6 H, linh ddng thi hiéu Ung — C

+ POCl,

4.3.

H
7))
C

* -
H(X

- Phan Ung ndy dudc ti€n hanh nhu sau
a. Phan Ung andol héa
Phan Ung chU yéu xdy ra véi R — CHO

H
o~ |
\C=r?) + CO(—C—H —_— C C CHO
/ R |
Vidu:

CH,CHO + H—CH,—CHO — H;C—CH—CH,—CHO
OH
b. Sdn pham andol sinh ra n€u bj tdch nudc (phdn Ung Croton héa)

H,C— CH—CH—CHO —122 » H,C—CH=—=CH—CHO
' |- ] ‘ Andehyt crotonic
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c. HOp chat crotonic ti€p tuc tac dung v&i hgp phan metylen (phdn Ung
MaicOn)

H
N S
HiC—CH=CH—CHO + H7—C—C—H —> HyC—CH—CH,—CHO
‘ }'I o) CH,—CHO

- CO ché phan Ung: phdn Ung c6 thé xiic tic bang H' hay OH
a. Xuc tac bang OH
H

| © 5
OH + H—(lj—c—H(Ar) — c;?'—%—H(Ar) + H,0 = CHZ:(ll,é—_H(Ar)

noO o O
/{_C—H
C”)

R—CH-CH,~C—H (A1 HQ R—CH-CH,"C—H
) o} @ OH @
b. Xtic tac bang H"
®
R—(H:—H + H* === R—CH-===== OH
s O)
Néu la xeton:
R_C_R' + H+ —_— R C Rv —_— R—C Rv + H+
1y ) @ I
0] OH OH
Enol sé& cOng vao andehyt da dugc hoat héa, phdn Ung cOng bi tach H*
thanh § — hydroxyxeton

®
Ar—CHz==: OH + CHzfcIJ—R' _— Ar—CH—CH2—$®—R'
:OH OH “ OH

Ar—CH—CH,—C—R' + H*

|
OH @)
B — hydroxyxeton sinh ra bi tach nudc:
Ar_Cle_(le_ﬁ_Ar + OH" Ar_Cle_CHZ—lle_Ar

OH H 0O CO ché Eqo OH l 0)

Cb: cacbanion
Ar—CH:CH—ﬁ—Ar + OH"
O
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Trong mdi trudng axit, p — hydroxyxeton bi enol héa cho ra sdn phdm
cubi cung.
Ar—CH—CH—C—Ar + HY == Ar—CH—-CH—C—Ar —

| I [ R T
OH H O OH H OH
-H,0
Ar-CH-CH:(lj—Ar ——2-% Ar—CH=CH—C—Ar
®
®0OH, OH o)

Cac phdn Ung xdy ra gilta nhém cacbonyl va hgp phan metylen:

- andehyt v3i RCHO: tat nhién phdi c6 mOt chat c6 H..

- RCHO + xeton: xeton c6 hgp phan metylen linh dOng.

- xeton + xeton: ndi chung xeton kém vi 1i do: H, kém linh dOng va bi an
ng( khong gian.

- RCHO va dan xudt RCOOH.

Phan Umg Peckin

- Benzandehyt hay andehyt thom khac nhat 1a c6 nhém hiit electron gan
vao vong benzen, khi cho tdc dung v&i andehyt axit, xtic tic CH;COONa ta thu
dugc a,3-khong no.

@)
=
CH3—C< CH;COONa
0 » CgHs—CH=—CH—COOH
CH3_C . . .
%O Axit xinamic
CH5COONa: vai tro xuc tac bazo.

- CO ché phan Ung

C6H5_ CHO +

\ o
CH3COO" + H—CH,—CO-O—CH; === CH;—CO-0—CH; + CH3COOH

ore
0
@CHZCH—COOH ()j»(ljﬂ—(:Hz—co—o—cH3
©
0

[mo | =

CH=CH—C-0—COCH; <129 ©>(|ZH— CH;—C=0—COCH,
o OH 0

Chd y: Andehyt ddy béo khong tham gia vao phan Ung Peckin.

Phan Umg Knuevenagen

Andehyt thom va béo khi c6 xiic tic bazo tham gia H, cUa axit malonic va
cac hop chat c6 nhém metylen khac nhu: CH; — CN, CH; — NO,...ngung tu
croton.
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COOH /COOH
s _H,0 _
@C—H + CH, o, @CH—C\
I
0 “COOH COOH
- CO,

@CHZCH—COOH
Phan Umg benzoin héa

Ar — CHO va thom khdc khi ¢6 mat CN" tham gia phdn Ung tuong tU andol
v€ hinh thUc.

O
| CN-
Ar—ﬁ—H + (lj—Ar —_— Ar—Cll—lCll—Ar
o) H OH O
CO ché:
|
@CH 4 CN — C—'—H_;©>|
O C @
o
@
CN (le
|
C6H5_(|-[‘_(|:H_C6H5 ‘_CGHS_(E"_(EH_CSHS E S CGHS_ﬁ:_CH_CGHS
O OH O OH OH O

4.3.2.4. Phan Ung khu héa va oxi héa
4.3.2.4.1. Phdn Ung kh(r tao andol

R\ xt: Ni/Pd R\
C=0 + H,——  CH-OH
MUc d0 phdn Ung kém hon vao ndi d6i C = C
t: Ni/Pd
Ne=c - H, ——— —CH,—CH,— AH = -30Kcal/mol
/ ™~
/C=O + Hy —> >CH—OH AH = -12Kcal/mol
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Chat khur tot 1a LiAlH,, AlH, = H AlIH;

CO ché:
\gr?)& LiAlH, — _C—O Li" + AlH
e + Li - 1
yd ! pa ;
H l + H3OJr
\C—OH + Li
pd
H
4.3.2.4.2. Phan Ung kh(r tao hydrocacbon
\C=O + [H] —— \CHZ + e
/ /

a. Phuong phap Clemensen

N Zn+Hg + HCI AN

TP -

b. Phuong phap Kizne — Vonfo

Puogc dung khi gbc R khong bén trong mdi truGng axit.
N _HNTNH, \C=N—NH2 C,H;ONa \
/ S /
4.3.2.4.3. Phan Ung oxi hoa tao — COOH

a. Tac nhan oxi héa c6 thé la:

- Thudc th(r Tolen (AgNO; + NH; du)

- ThuOc th( Felinh (phlc Cu?®* véi ion tactrat)

- ThuGc th( Benedic (phic Cu®* véi ion citrat)

CH,

CH, + N,

- Dung dich K»Cr,O;
- Dung dich KMnO,
b. CO ché oxi héa bang KMnO,
+
KMnOy4 _H, H" + MnO,
V&i HMnO,
f
R—(|3|—H + H" + MnO; — R—C—OMnO; —> R—%—OH + HMnO;
|
@) . OH 0]
c. CO ché oxi héa bang H.CrO,
i
R—(ljl—H + H' + HCrO, —> R—(ll—OCrOgH—> R_ﬁ_OH +HCrO3
@) OH 0]

Vi xeton chi bi oxi héa khi dun néng manh véi cac chat oxi héa rat
manh, luc do:
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(1)

@ () ) . R-CH,—COOH + R'—COOH
R—CH,-i-C-—~CH,—R ——

| L »R'—CH,—COOH + R—COOH

O (2)
Néu chat oxi héa 1a peraxit thi:
R,-COOOH
R_(I;,_R' E—— R_%_O_R' hay R'_(I;J_O_R
@) @) @)

Phan (ing Bai — Viligio
c. Phan Ung oxi hoa kh(r di héa

Phan Ung Cannizaro:

Ar—C—H + Ar—(”]—H LAr—COO' + Ar—CH,—OH
|
(@) @)
CO ché:
N e 1]
@C—H - OH‘—>©7$_O © .,
Il
O OH
S

O 4.3.
2.4.4. Phdn Ung G gbc R
a. Halogen héa & H,
| |

H(lja—("j—H + X5 (Cl, >Bry > 1) — —(lj—CHo + HX
.'--."‘ O

H, X
Qua trinh enol héa xuc tac bang H* hay OH'.
Néu dung moi truOng OH"
R—C—CH; + 3X; + 3NaOH ———= R—C—CX; + 3NaX + 3H;0

O @)

NaOH
R—GC—ONa + CHX;
] @

Trong thuc té:
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- Halogenfoc: CHCls, CHBrs, CHI; dugc diéu ché tU axeton, ancol
etylic

- CHI; két tUa vang sang, it tan trong nudc, c6 mui dac trung ding
nhan bi€t nhém cacbonyl c6 dang:

R—C—CH;
O 4
b. Phdn Ung thé Sy & nhan thom
CHO
C—H + H2504
g —_—
SO,H

4.4. Gi6i thiéu cac hop chat dién hinh
4.4.1. HCHO

HCHO c6 lugng nho khi dot chay khong hoan toan nhi€u chat h(tu co nhu
g0, dudng, than, hydrocacbon...Vi vay trong khéi bép c6 mot it HCHO lam cho
khéi c6 tinh sat trung.

Dung dich 40% HCHO trong nudc goi 1a focmon hay fomalin. HCHO 1a
chat khi, c6 mui xOc. Do tinh d0c d6i véi vi khudn, do d6 HCHO lam chat sat
tring, tdy u€. HCHO lam bién tinh protit, bi€n protit thanh chat dan hoéi nén
dugc dung trong viéc chudn bi cdic mau gidi phau.

HCHO con dugc dung trong nganh cong nghi€p nhua t6ng hop (nhua
Bakelit, nhua cacbanoit, ure fomandehyt), diung trong cong nghi€p tong hop
pham nhulm.

4.4.2. CH;CHO

CH;CHO dugc diéu ché tU axetylen, etylen va ancol etylic.

La nguyén liéu d€ diéu ché CH;COOH, etyl axetat.

Nhiing R — CHO béo c6 H, khong tham gia phan Ung Cannizaro vi trong
dung dich OH" phan Ung andol chi€m uu th€, sé tham gia phdn Ung oxi héa-kh(r
1an nhau tao thanh este n€u c6 xtc tac nhom ancolat hodc Titan ancolat (tUc 1a
khong phdi bazo manh).

4.4.3. Axeton

Diéu ché trong cong nghiép:

- Cat khan g0

- Nhiét phan Canxi axetat

- P& hydro héa ancol bac 2 tuong Ung

- hydrat héa propylen trong cong nghi€p dau mé

- Oxi h6a Cumen

- Lén men gluxit nhG vi khudn Baccilus acetobutylicus

Axeton 1a nguyén liéu quan trong tong hop cac chat hitu co nhu clorofoc,
iodofoc, metyl metacrylic...
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4.5. Hop chat Policacbonyl
4.5.1. Hop chat dicacbonyl
4.5.1.1. HOp chét 1,2-dicacbonyl
a. biéu ché
- Oxi h6a nhém — CH, — cUa monocacbonyl

a
CH;—CHO + Se0, — OHC—CHO + H,0 + Se
HyC—C—CHy + Se0 —= H;C—C—CH +H,0 + Se

o) O O
HyC—C—CH,—CHs + Se0) ——= HyC—C—C—CH; +H,0 + Se
O O O

- Oxim héa nhém a-metylen cla monocacbonyl sau d6 thUy phéan

H3c—(”:—CH2—-','_ig + HO—N=0 —>= HyC—C—CH,~ N=0| —=

@) @)
HyC—C—CH=N—0H + HQ H,C—C—C—H + NH,—OH
O O O
- Oxi héa hay dehydro héa a-glycol hodc a-hydroxyxeton
0

H,C—CH, Cu U OHC—CHO + 2H,

|

OH OH

Cu, {0
H3C—$H—%—H — H3C—%—%—H + H,
OH O O O

b. Tinh chat héa hoc

Do anh hudng cla hai nhém cacbonyl ké nhau nén hop chat 1,2-
dicacbonyl phdn Ung rat cao dac biét OHC — CHO (glioxal).

TrU cac hgp chat dicacbonyl thom nhu diphenylglioxal, con lai cac hgp
chat 1,2-dicacbonyl tham gia cac phan Ung nhu monocacboxyl (cOng), andol héa,
ngung tu...

Ngoai ra chiing con ¢6 cac phdn Ung riéng dac trung cho hai nhom
cacbonyl lién nhau.

- Phan Ung vGi H,0, lam dut lién két gilta hai nhém — C = O

H3C—("3-§—("]—CH3 + HOOH ——= 2H;C—C—OH

O O @)
- Phan Ung kh&r mOt nhém cacbonyl tao thanh hydroxyxeton
CGHS—%-E—%—CGHS ] CeHs—CH—
0O 0 OH
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- Phan Ung Cannizaro nQi phan tU tao thanh a-hydroxyaxit, phan Ung nay
chi xay ra d6i vGi diandehyt hay andehyt xeton.

OH"
CH;—CHO + H,0——> CH,OH—COOH
OH"
H3C—(”j—("j—H + HjO———> H3C—(|]H-(I%—OH
O O OH O
- Phan Ung ngung tu Croton thanh quinon.
O
O
H;C )
CH; - HiC H;C
OH - H.0
0 O — HO OH 2
H;C
CH, CH3 CH,
O
0 @
Andol 2,5-dimetylbenzoquinon

- Chuyén vi benzyl: khi dun néng diphenylglioxal trong méi truong ki€m
sé& chuyén vi mOt nhém CeHs — tao thanh axit a-hidroxi diphenylaxetic (axit

benzilic)
Co ché:
LOH" . .
. CgH CeHs
¥ f e |

CGHS_(”:_E_CGHS —>C6H5_(|{J_(|:“_OH _— CGHS_C|:_(|%_OH

O O O O o'l O

C6H5 C6H5

| , i
CoHs—C—COOH L CoHs—C—C00
OH OH
Su chuyé€n vi benzylic cac dixeton vong, xdy ra dong th0i v&i viéc thu nho
vong.

O OH" OH
—_—
COOH
(@)

- Ngung tu v3i dan xudt aminaniac tao hgp chat dj vong
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CeHew O  HN N
6115 CH, CH:—C?  CH,
’ I —— | | + 2H,0

CH, CeHs—C CH
CeHs @) HZN/ 6115 \N/ 2

2,3-diphenyl dihydro pirazin

O H N
ac”? HzN: i jj @
| + e
HC X
N\
Yo  HN N
Quinoxalin

Tuong tU su ngung tu v&i HoN — OH tao thanh mono hay dioxim
HsC—C=0 ,H,N—OH H;C—C=N—-OH +H,N—OH H;C—C=N—OH

H;C—C=0 H;C—C=0 H;C—C=N—0OH
Diphenyl glioxim dé dang tao phlfc mau hong vGi Ni**, Ung dung trong

phan tich.

4.5.1.2. Hop chét 1,3-dicacbonyl
a. Cau tao

Hop chat nay c6 thé c6 diandehyt, xetoandehyt hay dixeton.

Nhom — CH, — @ gi(ta nhém C = O c6 d6 hoat ddng rat cao, lam cho ching
tU ngung tu va do do6 kho ¢d lap dugc ching.

CH3—ﬁ—CH2—ﬁ—CH3 CH3—(|Z=CH—(|f—CH3
@) @) OH O

enol 85%
Trong khi do:
CH3_(|f_CH3 p— CH3_(|:=GH2
@) OH
2,5x107%

Vi dang enol cla axetylaxeton xudt hién su lién hgp va co lién két hydro
nOi phan tUr,

| |
H,C C CH; H,C C CH,
\c@\ﬁ/ \(lf"\r
hay Lo
& CO O\ - "',;,O
H H

b. Tinh chat héa hoc
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NhO su tOn tai dOng thdi cUa hai dang enol va axetylaxeton nén tinh chat
héa hoc ciing rat phong phi va ddc trung.
- Phan Ung ankyl hoa
o) Tac dung dugc véi kim loai ki€m
CH;—C=CH—C—CH; + Na — CH;—C=CH—C—CH; + 1/,H,

I II I II
OH ONa

B) Cac enolat kiem tdc dung v8i R — X
CH;—C—CH=—=C—CH; + R—X —>CH3—C—CH=—=C—CHj; + NaX

|| - | |
ON\&/‘ 07 , O_R
San pham O-ankyl
R

CHj; _|C|: CA{H\ C|:_CH3 + R—X —> CH3_ﬁ_CH_ﬁ_CH3
. +
A © © Ni Qan phém (()j-ankyl
That ra: enolat Ag thi de tao ra O-ankyl hon
Con enolat kiém thi dé tao ra C-ankyl.
- Phan Ung ngung tu v4i hgp chat N tao thanh di vong

H CH2 CH3
+ H,N—NH, e /
CH;—C—CH,—C—CH; ——>
|| I \\ //
O
CH
RN

H,C—C C—CH;
\

HN—N
- Phan Ung tao phuc
Dang enol cUa axetylaxeton tham gia tao phUc mau v&i nhiéu ion kim loai
da héa tri: Cu**, Ni**, Co**, Fe*", Al*"...
Tac dung v6i Cu® nhu sau:
CH;—C—CH=C—CH;

CH;—C—CH=—C—CHjy4 y) \o
” Cl)H +Cu(OH)y —— Cu

CH _ﬁ CH= (|: CH, / |
OH O 0

CH;—C—CH=C—CH;
Do d6, axetylaxeton dugc dung trong héa phan tich (do viéc tao dugc cac
phUc c¢6 mau dac trung khac nhau v3i cac ion kim loai khac nhau).
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4.5.1.3. HOp chét 1,4-dicacbonyl
a. Phdn Ung dong vong thanh cac hgp chat di vong
H,C—CH,

/
P;0s (ZnCl) R-cH CHR

H,C—CH, 1.c-CcH
/ \ PS; /2 N
R—C C—R’ > R-CH CH-R'
\\O O// \S/
3
i A / N\
R-CH C—R
N/
N
H

b. B6i véi loai thom (tiéu bi€u l1a andehyt o-phtalic)
- Tham gia phan Ung Cannizaro n0i phan tU tao hydroxyaxit, sau chuyén
hoa thanh lacton.

CH
CHO NaOH CHOH g0 N2
—_— — O
CHO COOH e
Il
@)
- Phan Ung ngung tu cUa o- phtalic v0@i axeton

HyC__ CH
CHO ° 3 “H,0 cf
— C—C—CHj
CHO CH CH,~C—CH cH 1
I

CH, H, OH
- @[ C CH; —’©[ /CH-(HZ—CH3 Hidrindon
(”3 O
0]

4.5.2. HOp chat tricacbonyl

Tinh chat cUa tricacbonyl n6i chung khéng c6 gi dac biét, ngoai trur 3
nhém cacbonyl gan nhau, 1am cho nhém cacbonyl & giita c6 kha niang phdn Ung
rat cao nén ciing dé dang tham gia phdn Ung v&i nuGc tao monohydrat.

TN on

C6H5 ﬁ ﬁ ﬁ C6H5 + HOH —>C6H5 ﬁ ? ﬁ C6H5
O O O O OH O
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CHUONG V: AXIT CACBOXYLIC

5.1. Cau tao, phan loai, danh phap
5.1.1. Cau tao
La nhiing hop chat h{tu cd c6 nhém — COOH dinh vao gbc hydrocacbon.
5.1.2. Phan loai
- Theo s6 nhém chUic -COOH: axit monocacbonxylic va axit dicacboxylic
- Theo ban chat gOc R: axit cacboxylic no va axit cacboxylic thom
5.1.3. Danh phdp
5.1.3.1. Tén IUPAC
Axit + tén hydrocacbon tuong Ung(k€ cd C cla axit) + oic
Vidu: HCOOH: axit metanoic
4 3 2 1
CH3—C|IH—CH2—COOH axit 3-metylbutanoic
CHj
5.1.3.2. Tén goi khdc
Poi vGi gbc R qua phuc tap, trong d6, axit cacboxylic dugc goi 1a dan
xudt cUa thé nguyén t(f Hydro cUa hydrocacbon bang nhém cacboxyl.
Axit + tén hydrocacbon tuong Ung + cacboxylic
Vi du: CH;COOH: axit metancacboxylic
5.1.3.3. Tén thong thudng
Tén thong thudng lién quan dén ngubn gOc tim ra axit.
Vi du: axit fomic, axit axetic, axit stearic.
5.1.3.4. Tén hop ly
L&y CH;COOH lam chudn, nh{ng axit khac thé H, bang gdc R.
CeHs — CH, — COOH: axit phenylaxetic
5.2. Di€u ché
5.2.1. Oxi héa cdc hop chét hitu co c6 bdc oxi héa thap hon & Cacbon

- Ankan:
Ankan —O22XEMD _ Ay
- Anken bj oxi h6a manh tai lién két C=C tao ra 2 axit
CnH2n+1
[O]

» Axit thom

- Ancol bac 1 hay andehyt khi bi oxi héa cho ra axit cacboxylic tuong Ung
(gilr nguyén mach)

- Ancol bac 2 hay xeton kh6 bi oxi héa, dUt mach cacbon cho ra axit
cacboxylic.
5.2.2. Thiy phan cdc d@n xudt axit va dan xudt axit octofomic
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Cac dan xuat axit Z,

O

1]
O O . xt: H*
R—C—O—R'  +HOH — — = R—C—OH
1" OH_ 1]
O
~ R—C—NH,
O
) L » R—C=N _/
Cac dan xudt cla axit octofomic 1a:
OR'
R—C—OR'
\OR'
R—CX, >
R—C/_X
AN
~ X ,
ThUy phan cdc dan xudt ndy, vi du:
OR' OH
R—C—OR' + 3HOH R—C—OH + 3R'OH
AN AN
OR' OH
l - HOH
R—g—OH
O

5.2.3. Pua thém nhém cacboxyl vao phadn tar chat hitu co
5.2.3.1. Cacboxyl hoa cO kim

DAy 1a phuong phap quan trong di€u ché axit cacboxylic trong phong thi
nghiém va dac biét diéu ché axit ¢c6 dbng vi C' trong nhom — COOH (dung

X

“COy).
/
dd HCI -
R—-Mg—X + COp; —> R—C—OMgX — R—=C—OH + Mg-Cl
O O
5.2.3.2. Cacboxyl hoa ancolat kim lo@i
_ 0
NaOH + CO 2% Hcoona
P = 6-8atm

C2H5ONa + CO —>C2H5COON8
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5.2.3.2. Téng hop tdng mach cacbon cdc axit monocacboxylic

a. Diing este cUa axit malonic (tdng hop malonic)

/COOC2H5 Na hay C,H-ONa ./ _COOCHs }_x
CH7_ > Na CH_ —
COOC,H: COOC,Hs

COOC,H COOH

/ 2415 + / 0

_ _ L %% R—CH,—COOH + CO,
COOC,H; COOH

b. Phan Ung ngung tu este (phan Ung Claizen)

Khi cho tdc dung Na hay RONa, 2 phén tU este c6 H, linh dOng s€ ngung
tu nhau, goi la ngung tu Claizen.

Rl Rl
LT e Na hay C,H:ONa
R—C-<0—R + H—CH—COOR" >~ R—ﬁ]—CH—COOR" + ROH
(”) """"" B O l o
Ry
R—(”:—CH—COOH
, o)
Co ché:

e
RO + H—CH,—C—O—R" — ROH + CH,—C—O—R"

|
O O} SN
R-g-O-Rl
O
G
R—C—CH,—C—0—R" =— R—C—CH,—C—0O—R"
| | ) |
0] O O O
c. Cacboxyl hoa anken:
(1Ni(CO),
CH2:CH2 + CO——— H3C_CH2_C_OH
(2)HOH

@)
d. biazo héa clorua axit — T6ng hop Acno-Aixto

76 Téc gid: ThS. Tan DUc — Nguyén Minh Hién



Hoa htu co 3

R—C—Cl + 2CH,N, —= R—C—CHN, * CHyCl + N,
I

O @)
Ag,0, T>100°C
_N2
R—CH,—C—OH <2 R—CH=C=0 + N,
(@)
Co ché
Cl Cl H i i
| 5" - I ® ® 5
R—C + CHy===N==N —»R—(E;CH—NEN—> R—ﬁ—CH—N—N
O o 0

' @
CH,~N=N — CH3'N=N — CH;Cl + N,

& 5t & o
_____ Ag", H,O
R—C—CH==== NE== N =825 R—(CH,—COOH

" —CH —= O=C=CH-R

R—C—CH==eN=2 N C
O o \?)
’/_\HGH

O=C=CH-R——— O=(|3—CH—R
OH

5.3. Tinh chat vat Iy
Tao lién két hydro lién phan t0f manh hon cla rugu va dang dime

R—c? T Sc—R
N Z
O—H--0

AHaime nsa = -14kcal/mol
Bén canh dang dime la dang polyme
R R R

o |__o. 0
H \Cé ~HT \(|:

Tan dugc trong nudc do tao dugc lién két hydro véi nudc, C; — Cstan
gan nhu vo han trong nudc.

40\\ H/O\é40*~

~
~
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5.4. Tinh chat héa hoc
Nhan xét cdu tao

I

C—O—H

C6 thé xay ra cac phan Ung sau:
- Phan Ung d(t lién két— O — H
- Phan Ung dut lién két — C — OH

- Phan Ung Pecacboxxyl héa

- Phan Ung G gbc R
5.4.1. Phan Umg dirt lién két - O — H
Su phan li trong nudc
RCOOH + HOH 2 RCOO" + H;0"
Bang so sdnh tinh axit cdc loai

Tinh axit cUa

Tinh axit cila phenol

Tinh axit cUa axit cacboxylic

Tinh axit cUa cac axit cé

cac ancol aliphatic vong thom

- Axitrat yéu: | - Phenol cfing nhu enol | - Axit cacboxylic (thuGc nhém II) | - Khi thay thé nguyén t(r
(axit nhém II) nén tinh | 1a nhing axit hitu co di€n hinh, c6 | H trong HCOOH bang

ROH2RO + | axit cQia phenol ludn dai dién don gidn nhat 1a gOc phenyl, tinh axit

H luén manh hon @ ancol | HCOOH. Khi thay thé nguyén t& | gidm di vi gbc phenyl

Mic d6 phén ly no va nudc H-C trong HCOOH bang cac goc mOt mat thé hién hieu

phu thudc vao
badn chat cla
gOc
hydrocacbon R.

- DO phan ly
cUa ancol no
nhu CH;0H,
C,HsOH,..yéu
hon nudc.
Nguyén nhan la
ancol c6 nhém
ankyl thé hién
hiéu Ung +1.
Chinh hiéu Gng
nay da lam tang
cudng mat do
electron &
nguyén tU oxy
trong ROH va
1am gidm do

- tiophenol (C¢HsSH)
¢6 tinh axit manh hon
thidancol (C.HsSH),
CeHsOH < CgHsSH (?)

- Cac nhém thé khéc
nhau trong vong benzen
cUa phenol 1am thay
d6i tinh axit mOt cach
rd rét. Cac nhom hit
electron lam tang tinh
axit con cdc nhém day
electron 1am gidm tinh
axit.

- Cac nhém thé G vi tri
octd dOi véi nhém OH
gy anh hudng khong
gian khong 16n 1dm so
v6i anh hudng nhu
thé d6i véi NO,hodc

ankyl (th€ hién hiéu Ung +1), tinh
axit y€u di rd rét.

Vi du: HCOOH (pKa = 3,75) >
CH,COOH (pKa = 4,76).

Tuy nhién néu ting thém chiu dai
mach n-ankyl thi pKa thay doi rat
it (nguyén nhan c6 thé 1a anh
hu@ng +1 & day khong phai 1a yéu
t0 duy nhat lam thay doi tinh axit
cUa nhém COOH ma con nhiing
y€u t0 khac nhu hiéu Ung siéu lién
hQp, tuong tac gilta nhém cacboxyl
v&i nguyén t& H nao dé trong mOt
sO gOc hydrocacbon,v.v...

- Thay thé c4c nguyén t& HO
trong axit axetic bang cac nhém
metyl rd rang c6 1am gidm tinh axit
vi khdng nhiing hiéu Ung +I ting
1én ma ca hiéu Ung khong gian 4n

Ung -1, mat khac con thé
hién hiéu Ung +C.

- Khi thay thé nguyén t(r
H trong CH;COOH bang
gOc phenyl thi dugc axit
phenylaxetic c6 tinh axit
manh hon axit axetic vi
gOc phenyl chU yéu chi
thé hién hiéu Ung -I.

Vidu:

CsHsCH: - CH, - COOH
< CgHsCH,COOH.

Chu y: CsHsCOOH >
CeH:CH,COOH? (theo 1y
thuy€t vé hiéu Ung la
nguagc lai:
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bén ving cla
anion RO" (so
v6i OH).

- C,Hs0H <
C,H:SH (?)

- Khi thay thé
nguyén tU H
trong nhom CH;
cUa metanol
bang nhiing
nhém nguyén tU
khac nhau sé
lam thay doi
tinh axit cUa
ancol.

+ Cac nhom
ankyl 1am giam
tinh axit (vi c6
hiéu Ung +I).

+ Halogen,
metoxyl va cac
nhém -I khac sé
lam tang tinh
axit.

- SO nhém
hydroxyl trong
ancol tang lén
(polyol) thi tinh
axit cling tang
tuy khong
nhiéu.

- Chu y: Tinh
axit cUa cac
enol. Enol thuQc
nhoém axit II,
trong do ngoai
su phan cuc
cam Ung trong
phan tU con ¢6
su lién hgp gilra
cap electron 77
vOi electron n

COOH.
Vi du:

OH OH OH

HsC, CH,
HsC' CH,

NO, NO, NO,
pKa 7,16 824 721
- So sanh:

- Xét vé hiéu Ung dién
tUr thi para c6 anh
hudng manh hon so
v0@i octd, meta. Nhung
xét v€ hiéu Ung khong
gian thi octé ¢6 dnh
hudng manh hon p-,
m- (tuy nhién anh
huéng khong 16mn).

ng(r qud trinh sonvat hod anion
cling tang.

- Thay th€ HO bang nhifng nhém
th€ c6 anh hudng -I thi tinh axit
tang, cang nhi€u nhém thé -1, tinh
axit cang tang nhanh.

Vidu:

a, O:N - CH; - COOH > CH;S0:; -
CH, - COOH > CH30 - CH; -
COOH > HO - CH, - COOH.

b, CI;C - COOH > F - CH, - COOH
> Cl - CH, - COOH > Br - CH; -
COOH.

- C4c nhém thé & nhimg vi tri cang
G xavitri @ gdy anh hudng cang
y€u do su tat nhanh hiéu Ung khi
mach lién két J kéo dai.

Vi du:

FsC - COOH > F5C - CH,COOH >
F;C - CH; - CH,COOH.

- Nhing axit cacboxylic chua no
néi chung c6 tinh axit manh hon
axit no tuong Ung vi cic nhom
C=C c6 hiéu Ung -I. Vi tri cQla n6i
ddi trong gOc hydrocacbon cé khi
cling gdy anh hudéng 16n dén tinh
axit clla nhém COOH. Nhém C=C
cang & gan nhém COOH thi tinh
axit cang tang, trlf truOng hgp noi
doi G vi tri a, B 1a vi tri thudn 1oi
cho sy lién hgp gilra nhém C=C
v@i nhém C=0. Hiéu Ung nay (+C)
gdy anh hudng ngugc lai hiéu
Ung -1. Do d6 axit cacboxylic @, 8
- chua no khong phadi 1a axit manh
nhat trong day céc axit chUa no.

Vidu:

CH; - CH=CH - CH, - COOH >
CH,=CH - CH, - CH, - COOH >

C
Con, P
| ~© [Co—n
C=—=0 CH.
1 +C

- Khi dua cadc nhém thé
vao gOc phenyl trong
phan tU cac axit trén, tinh
axit s& bi€n d@i tuy theo
bdn chat va vi tri cla
nhém thé trong nhan
thom va vé mUc d6 anh
huéng clia nhém thé con
phu thudc ca vao cdu
tao clla mat xich trung
gian gi(ta gOc phenyl va
nhom cacboxyl.

- Anh hudng cla céc
nhém th€ & vi tri méta va
para:

+ Ankyl: ludn lam gidm
tinh axit.

+ Céc nhém metoxy va
hydroxy & vi tri meta (-I)
nén lam tang tinh axit,
nhung & vi tri para chiing
c6 thé€ phét huy day du
anh huéng +C (cang v0i
-I) do d6 @6 phan ly cla
axit giam.

+ Céc halogen G bat ky
vi tri ndo ciing c6 hiéu
Ung -I manh hon +C,
nhat 1a & méta nén chiing
ludn 1am ting dO phan ly
cUa axit, khi ay dOng
phan meta phan ly manh
hon dong phan para.

+ Nhém NO,- 1a nhém
hiit e manh cd vé -C va
-I nén cac axit c6 nhém
NO; G vi tri para bao gi&

79

Téc gid: ThS. Tan DUc — Nguyén Minh Hién




Hoa htu co 3

cUa nguyén t&r O
lam gidm mat
do electron cUa
nguyén tU O.
Chinh vi vay ma
tinh axit cUa
enol cao hon
cUa ancol no,
nhat 1a khi trong
g0c R c6 nhém
cacboxyl lién
haop véi ndi doi.

Vidu:

CHy—C——CH——=C"

d

CH; - CH; - CH = CH - COOH.

- Gi(ra hai dOng phan cis - trans
cUa axit cacboxylic @, [ - chua no,
dong phan cis thuGng phan ly
manh hon. Nguyén nhan cUa hién
tugng khac bi€t nay 1a do nhiing
nhém ankyl va aryl trong dOng
phan cis & gan nhém COOH nén da
gdy anh hudng tuong tu' dnh
huéng octo.

-Lién két C=C du & vi ti a,f
cling 1am ting manh tinh axit cUa
nhém cacboxyl mOt cach dOt ngbt
do nguyén tU C & trang thai lai hoa
sp thé hién hiéu Ung -1 16n hon
cac nguyén tU C khac, mat khac
trong sO hai lién két 7T cla nOi ba
chi c6 mOt truc ti€p tham gia lién
hop véi -CO-, con mOt nlta vi ¢6
mat phang thang géc vGi mat
phang 7T clia nhém -CO- nén
khong c6 tuong tac do.

- Cdc axit dicacboxylic phan ly theo
hai nac, & nac th& nhat c6 anh
huéng clla nhém COOH lam ting
tinh axit, con & nac th( hai ¢6 anh
hudng clla nhém mang dién am
COO" gdy tac dung nguagc lai.
Trong dai da sO truOng hgp cac
anh hudng d6 chl yéu 1a anh
huéng cdm Ung (+1)

Vi du:

a, HOOC - COOH > HOOC - CH; -
COOH > HOOC - CH; - CH, -
COOH

b, HOOC - CH; - CH; - COOH <
HOOC - CH=CH - COOH.

cling phan ly manh hon
méta va tat cd déu manh
hon céc axit tuong udng
6 chlra halogen trong
nhan thom.

- Cac nhém thé & vi tri
octd gay anh huéng rat
ddc biét dén tinh axit
cUa axit benzoic. Bat ké
nhém thé€ thudc loai nao
it nhi€u ciing déu lam
tang dO phan ly cUa axit
do hiéu Ung octo. Khi
kéo dai quang cach gilra
gOc phenyl v&i nhém
COOH bang cach dua
thém cac nhém trung gian
nhu CH,, CH, - CH; vao
thi hiéu Ung octd khong
con rd nifa.

- Xét vé hiéu Ung dién
tUr thi para c6 anh hudng
manh hon so vdi octo,
meta. Nhung xét vé hiéu
Ung khong gian thi octd
manh hon p-, m-. (Néu
ion COO" ¢6 kha ning
bén hoé bédi hiéu Ung o-
nhu lién két hidro thi 1am
tdng tinh axit, néu nhém
thé o- gay hiéu Ung
khong gian loai mot thi
lam tang tinh axit?)

5.4.2. Cdc phan tmg céng va thé cta nhém cacbonyl
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Phéan 16n cac phdn Ung cOng vao nhém cacbonyl roi dUt lién két — C — OH
tao ra cac dan xudt sé hoc ki hon & phan diéu ché€ dan xuat axit tr RCOOH. &
day, chi dé cap phan Ung cOng Ay thuan tiiy vao nhém cacbonyl.
5.4.2.1. Phan Ung cOng véi HOH

/_\ OH
R_%_Q_H + H-Q—H = R—C<OH octohydrat

(@) OH
5.4.2.2. Phan Ung khu héa \
Khong kh(r héa bang H, va cac chat khit thong thudng khac ma bang
LiAlH,.

(1) LiAlH,
R—COOH ~ R—CH,OH
) H*
CO ché: Thuc chat cla phan Ung 1a phdn Ung cOng Ax cla LiAlH,
R—COOH + LiAlH,—> R—COOLi + AlH; + H,

H
- N I - .
R—C—0 Li + Li AlHy.H —> R—C—O'Li' + AlH;
0 O Li
lHOH/HJr
R—CHO + H,0 <—— R—CH—OH + 2LiOH
OH
lLiA1H4
-+ HOH/H"

R—CH,—0 Li —» R—CH,—OH
5.4.2.3. Phdn Ung decacboxyl héa
R—COOH — = CO, + RH
Thuc t€& ngudi ta dung:
Ca0, t’cao
R—("Z—O—Na + NaOH —— > Na,CO3 + RH
O
Nhu vay phan Ung décacboxyl héa no khéng c6 nhém thé hiit electron khé
xay ra. Phdn Ung cang dé dang néu nhu vi tri o c6 nh{tng nhém thé hiit electron
t6t nhu — NH,; - C=N; -CO-,
Vidu:
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v a
H3C—(”]'E—CH2—%—OH — H3C—%—CH3 + CO,
O O O

5.4.2.4. Phan Ung d gOc R

5.4.2.4.1. Phan Ung oxi hoa
No6i chung nhém — COOH tro d6i véi tac nhan oxi héa (trtr HCOOH)
nhung g0c ankyl c6 thé€ bi oxi héa tao thanh axit oxocacboxylic.

a
R—CH,—COOH + SeO; —> R—‘(”I—COOH + Se + H,O

@)
Trong qud trinh sinh hQc, su oxi hda nhd xtc tdc men 1ai xdy ra & ca vi tri

a
—CH,—COOH + SeQ,——» R—C—CH,—COOH + Se + H,0

B
R—CH, ”
o)

5.4.2.4.2. Phdn Ung halogenua & gOc ankyl

C6 thé theo cd ché gdc hay ion tity theo di€u kién phdn Ung.

Halogen héa bang xtic tac P (phuong phap Hen-Fonhac-Zelinxki), theo ca
ché thé sau: tao ra axit a-halogencacboxylic.

2P + 3Bry — 2PBry

- Tao dan xudt halogen axit
R—CH,—C—OH + PBrg —> R—-CH2_|C|:_BF + lﬁ—Br + HBr
|

O O
- Enol héa, xuc tac H*
.. Hq.'
S .

R—CHY—C—Br R—CH:(I:—Br
I
o OH

- Enol tac dung v6i Br,

Br
+ Brz |

R—CH:$—B1‘ — R—CH—%—Br + HBr

OH @)
3 :
R-CH—C—Br + R—CH,—COOH———> R—‘(le—COOH + R—CHQ—%—Br
Br @)

(@)
Phdn Ung clo héa axit , di€u ki€n hv tuan theo co ché gOc tu do. POi vdi

clo chU yé€u chi c6 B va y, mOt luong nhd & a.
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Cl
|
(H,C—CH,—CH—-COOH 5%
Y B a hv .
HyC—CH,—CH,—COOH + Cly ——= < HyC—CH—CH,"COOH 64%
Cl
\_H2(|3_CH2—CH2‘COOH 31%

Cl
5.4.2.4.3. Phan Ung halogenua & nhan thom
Do nhém — COOH huit e t6t nén khi gan truc ti€p vao vong benzen nén thé
St & vi tri meta va khé hon binh thuOng.
COOH COOH

+ HNO,, H,SO,

NO,

Sy phan hoat héa nhan thom do nhém — COOH gay ra lam cho vong
benzen khéng tham gia phan Ung Fridenhaft.
5.5. GiGi thi€u riéng
5.5.1. Axit fomic (HCOOH)

Axit fomic c6 rdi rac trong thién nhién: trong co thé dOng, thuc vat. Vao
thé ky 17, ngu0i ta tim thay trong loai ki€n Fomicarufai.

C6 thé€ diéu ché tir:

- ThUy phan CHCl;s

- Axit H-CN tac dung v&i nudc

- oxi hoa CH;-OH

- Nhiét phan axit oxalic, xtic tac 1a glyxerin

CO + NaOH — HCOONa ——» HCOOH

Trong cong nghi€p Ung dung trong cong nghi€p dét, da va thuc pham.
5.5.2. Axit axetic (CH;COOH)

Pugc diéu tUr thoi thuong cG, trong dam &n (3 — 6% la CH;COOH), dugc
diéu ché dam dac mdi t&r 200 nam lai day.

Ban dau di tU chung cat than gb cho ra hdn hgp CH;COOH, CH;OH,
CH;COCHs. Ti€p tuc cho hon hgp tac dung véi Ca(OH), thu dugc mudi canxi
axetat, tac dung v@i dung dich axit cho ra axit axetic.

Ngay nay, trong cong nghiép:

Hg?* 0,, Mn**
HC=CH + H,0 —— CH3;CHO ——> CH3COOH
0,, t°=180°C
n-butan ————— CH;COOH

p = 70atm
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Axit axetic nguyén chat 1a chat 16ng, mui x0c, t, = +118°C, taa = +16°C 3
dang tinh th€ nhu nudc da (goi 1a axit axetic nudc d4, hay axit axetic két tinh).

Axit axetic dugc Ung dung lam d&m, tOng hop cac chat thom, axeton,
muOi axetat.

Axetat natri 1a chat hao nudc, tdc nhan ngung tu, sdn xudt axit anhydrit
axetic. Axetat nhom 1a chat cdm mau vi trong nudc né tao ra mudi bazo tuong
tu nhu sat axetat.

5.5.3. Cdc axit khong no

LA cac axit ¢ nOi do6i, nOi ba & gbc R, phan 18n, cac axit khéng no c6 chlra
nOi doi & vi tri lién hop (vi tri a, B) d6i v&i nhém cacbonyl.
5.5.3. 1.Axit anylic CH,=CH-COOH

La chat 16ng, mui x6c, t, = 140°C, dugc di€éu ché bang cach:

- ThUy phan anylonitrin:

H,C=CH—CN + 2H,0 — H,C=CH—COOH + NHj

- Cho photgen tac dung vi etylen r0i sau dé thUy phan

AlCl, + H,0
H,C=CH—H + Cl—g—Cl —>C1-CH2—CH2—%]—C1 —— H,C=CH—-COOH
0] @)
- Phuong phap Reppe
Ni(CO),

HC=CH + CO — H,C=CH-COOH

5.5.3. 2.Axit metacrylic CH,=C(CH3)-COOH
La chat 10ng, t, = 160°C, dugc diéu ché bang cach:

- TU axeton
B H,0 o
HyC—C—CHz + HCN ——= H,C—C—CH; — > H,C—C—CH,
@) OH OH
l- H,0
H2C=C|:_COOH
CH,
Br
HyC—CH-COOH + Bry ——= HyC— (I: COOH ——"=H,C=C—COOH
CH, CH, CH,
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CHUONG VI: DAN XUAT CUA AXIT CACBOXYLIC

6.1. M@ dau
Khi thay thé nhém — OH cUa axit cacboxylic bang nh{ing nhém thé& khac
nhau ta dua vao dan xudt & nhém chiic cUa axit cacboxylic.
R—(”:—OH — R—(”:—Z
@) @)
Tuy theo nhém Z, ta co:
R—("]—Halogen Halogenua axit

O
R —C—0O—C— R Anhydrit axit
I I
0] O
R—E—O—R' Este
O
R'(H)
R —%]— N\ Amit
O RIV(H)
R— ("3— NH—NH, Hydrazit
O
R—(HI— N3 Azit
O
R— ("3 —NH—OH  Axit hydroxamic
0]

Dan xudt cla axit con c6 ca nhling sdn pham thé nguyén t( O trong nhém
cacbonyl va nhém — OH n{fa.

Vidu: NitrinR-C=N

Trong pham vi gido trinh nay ta chi nghién ctu cac dan xuat thong dung
nhu: halogenua axit, anhydrit axit, este, amit.
6.2. Tinh chat chung

Thé Sy & C khong no nhém cacbonyl.
6.2.1. SO’ d6 chung

Z
/\.._ | -
R—(":—Y + 1 — R—(IZ—Y —_— R—(":—Z + Y
@) O @)

6.2.2. Pac diém )
- Tuong tu nhu Sy @ C no nhung dé dang hon vi:
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"~

C==0 nén C duong hon, cdu tao phang khéng bi chuGng ngai 1ap thé
nhiéu nhu Sy & C t(r dién.

Giai doan dau cla phdn Ung tao ra trang thai chuyén ti€p nhu cOng Ay
vao andehyt hay xeton. Giai doan ti€p theo thay vi bén héa sdn phén bang cach
két hgp proton lai xdy ra su tachdi nhém Y.

- Phan Ung S & C = O c6 thé xtic tdc bang H" hay OH..

+ Trong méi trudng axit: axit proton héa nhém cacbonyl lam gidm ning
luong hoat héa E, cUa phdn Ung.

7 i
R—%Z—Y + H" —— R—(lj:gY —_— R—%—Y — R—%j—z LY
O OH O O

+ Trong mdi trudng bazo: chinh OH 14 tac nhan nucleophin manh truc ti€p
tan cong vao nhom cacbonyl.

Z
I -
R—("]—Z + OH' —— R—(II_—OH — R—("]—Z + OH
0] O @)

- Kha ning phdn Ung:
R—(HZ—Halogen > R—Halogen
0]
R—C—NH, >~ R—NH,
(@)
R—E—OR' > R—OR'
O
R—C—Halogen > (RCO),0 > R—C—OH >R—C—OR' > R—C—NH,
O O O @)
6.3. Este
6.3.1. binh nghia
Este 1a sdn phdm th€é nhém — OH cUa axit cacboxylic R — COOH bang
nhém ankoxi: OR’ cUa ancol hay nhém Ar-O cUa phenol.
6.3.2. Danh phap
6.3.2.1. Tén IUPAC
Tén gOc R cla rugu hay phenol + tén gdc axit theo IUPAC
Vi du: CH;COOCHs; : metyl etanoat
6.3.2.2. Tén thong thudng
Tén gOc R cla rugu hay phenol + tén gOc axit theo tén thong thuOng
Vi du: CH;COOCH:; : metyl axetat
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6.3.3. Piéu ché
6.3.3.1. Ttr axit RCOOH tdc dung v&i R’OH (ancol)
H+

R—COOH + R'—OH R—(E,—OR’ + H,0
(0]
6.3.3.2. T clorua axit tdc dung vOi ArOH (hay ancol)

R—%]—Cl + R—OH —— R—%—OR' + HCI

(@) @)
6.3.3.3. TU anhydrit axit tdc dung vOi ArOH (hay ancol)
Tuong tU nhu trén
6.3.3.4. TU axit tdc dung vOi diazometan
. )
CH,=N=N -5 CH,: + N,
-./_\ + - an
R—C—O—H + CH,"N=N —= R—C—0—CH; + N,
@) @)

6.3.3.5. TUr xeten tdc dung v@i ArOH (hay ancol)

N
CH,=C=0 + R—0—H — H3c—(":—6—R'
’ ) @)
6.3.3.6. TUr mudi natri va mudi bac
RCOO™Na
RCOO"Ag
6.3.3.7. TUr hop chét nitrin

R—C=N + R—0O—H——> R—%]—(S—R‘
~ NH

} + Rl — R—C—OR' + Agll

6.3.4. Tinh chat vat li

N6i chung este khong cé lién két hydro nhung phan tU phan cuUc nén t, < t
axit turong Ung, déu nhe hon nudc va it tan trong nudc. Cac este c6 M nho
thudng G dang 10ng va c6 mui thom trai cay, con este c6 M 16n 1a chét ran.
6.3.5. Tinh chat héa hoc
6.3.5.1. Phan Ung d nhém cacbonyl (th€ Sy)

a. Thuy phéan

- Xtc tac H*

H
|
R—(":—O—R' + H =— R—(I;—O—R' hay R—%]—Q—R'
@) OH O
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H—0 + R—C—0—R =— R—C—EI)—R' == R—C—OH, + ROH
|
H

H 0 o 1(})
R—("]—O—H + H'
O
/\ (l)Hz (l)H
HO+RCOR'—‘RCOR'~——‘RCOR‘
H OH OH OH H
“-R’OH
Cl)H
R—C—O—H + H" —— R— C + R'OH
Il H I|
O ]
OH

- Xuc tac OH"
(I)H

HO" + R—C—O—R == RT(FO7R ===R—C—O—H * RO
Il

O o (f
R—g—o' + R'OH
@)
Phdn . Ung thUy phan este 1a luGng phan t(f Sx2, phan tU este bi phan

cat & R—lcl’,—i-O—R' lién két:
0

Thuc nghiém chUing minh bang cac d{f kién sau:
+ Duing phuong phdp héa I14p thé

CGHS—(”:—g—o—g—C—CH3 + HO ————= CgHs—C—0 ~ HO—C\—CH3
oOm @ ¢y @ (ONE)) @ g
B /C2H5 HBCCZI]IS
CGHS_C_O + HO_C_CH3 + H—C—OH
1] \
O H

Bién thé Raxemic néu Sy1
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MuOn xdy ra ki€u (1) thi rugu thu dugc 1a sec-butylic gilt nguyén cau
hinh

vi cac lien két v3i C" dugc gilt nguyén. N&u xdy ra theo ki€u (2) thi ancol
thu dugc 1a sec-butylic thay d6i cdu hinh hoan toan (n€u Sx2) hodc tao ra bién
th€ raxemic (n€u Sx1).

Thuc nghiém cho thay, ancol thu dugc gilt nguyén cau hinh, tlc 1a phan
cat theo kiéu (1).

+ Dung phuong phdp d6ng vi ddanh dau

18 _ 18
H3C_CH2_(":_O_C2H5+ HO  — H;C—CH,—COO + C,H5s;—OH
@)

Cdc yéu t6 anh huéng dén su thiy phan este:

- R cUa axit cang cOng kénh, phan Ung cang kém

- R cUa axit cang hiit electron, phan Ung cang tOt

CO ché Sx2 G trén phd bién dbi vdi este thong thudng. Trong truOng hop
thong thudng, ngu“di ta con gap cd ché lién két ankyl-oxi don phan tUr.

RﬁOR‘

MuOn th€ cation R’* sinh ra phai c6 d0 bén cao.
Vidu 1:

1e0- QO - won —nero- O tn-0)

H-O-H
Qc*o l
eo-Orp-O
O |
OH

p-metoxi benzhydrylphtalat p-metoxi benzhydrol
(quang hoat) (raxemic)
Vidu 2:
CH3 CH3 18 CH3
H, O H,0 18 |
CH C O— C CH; —2> H;C— C® ——> HO— C—CH3
0 (:H3 CH3 CH3

Qua 2 vi du trén chUng t0 thly phan (1) va (2) 1a d(t lién két theo ki€u (2).
b. Phdn Ung trao d0i este
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Khi dun néng este v3i ancol, xtic tic H* hay RONa sé xdy ra phan Ung trao
doi este.

.

R—C—O0-R, + Ry—OH === R—C—O0—R, * R;—OH

O @)

CO ché trao dbi este trong mdi trudng axit tuong tU nhu co ché thUy phan
este trong moi trudng axit, tuong tu doi v4i moi truong ki€m. TUc 1a thé Sy2
nhung c6 diéu phan Ung thudn nghich va R,OH phai c6 tinh nucleophin tOt thi
can bang dé xay ra theo chiéu thudn.

c. Phdn Ung v&i NH; va dan xudt clla amoniac (cO ché Sy2)

(+ NH3 — RCONH, + R'—OH
+ R'NH, — RCONHR + R'—OH
+ R{NHRy—— R—%?—N\—Rl
R—C—0—R'< O R,

O + HoN-NHy, — R—("]—NH—NHZ + R'—OH

0
_+ H,N-OH ——= R—C—NH-OH + R—OH

@)
d. Phdn Ung vdi cO kim tao ra ancol bac 3
) ® H,0 |
R—(”:—O_R' + R—Mg—X —>R—(|:—O_R' e R—CIZ—O—R' + MgOHX
0 OMgX OH

l

Ancolbac3 <«—— R—C—R; + R—OH
1]

O
e. Phan Ung kh(r hoa
i
R—C—O-R'+ Li' AlH; H— R—C—OR'—=R—C—H
O OLi O
lLiAlH4

RCH,-OH + R'OH
(1) Na/ancol
R—C—O—R » RCH,-OH + R'OH
&') (2)H,/xt: Cu cromit
6.3.5.2. Phan Ung O nhém metylen linh dOng
a. Phan Ung ngung tu este (ngung tu Claizen)
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Khi c6 xtic tdic Na hay RONa, t°C cac este c6 it nhat H, clla nhém metylen
s€ ngung tuU tao ra este cla axit f-xetocacboxyl.
Rl

R_ﬁ_FO_CzHS + H_'(|:H_(||:_O_C2H5 R_(f_CH_(l_f_O_CzHS
o o RO 0O O

CO ché: tuong tu co ché cOng andol

SN (1) ,©
RO Na + H-ECH2—(|f—O—C2H5 — ROH + Na CHZ_(”:_O_CZHS

Bén do cé)ng huéng

/—\ |CH2_COOC2H5
e

CHz_ﬁ_O_C2H5 + CH3_|C|:_O_C2H5 —_— CH3_C|%_O_C2H5
(@) O O
H3C_|(|:_CH2_ﬁ_O_C2H5
B @) @)
- Néu 2 este déu c6 HX — hOn hop cic sén phdm
-Né&u 1 este c6 HX - 1 sdn phdm

- Khong c6 HX - khong c6 phdn Ung trén
* Este ciling ¢6 thé ngung tu v&i xeton — B-dixeton

Na hay C,H;ONa

O

CH,—COAr
C,H-ONa |~

CH3_C_O_C2H5 H—CHz'C —— CHB_C_O_CzHS

| 0 N

Q) Ol

H3C—ﬁ—CHz—ﬁ—O—Ar + C,H—0O
@) O
b. Phan Ung ankyl héa este cUa axit malonic

(T6ng hop malonic)
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CH

COOR

COOR

y Na hay CQHSONE eCH e R'—X

2
\COOR

H+
— R'—CH

N

/COOH

COOH

R4 R—CH
SCOOR

tO Cao

——>R'—CH,—COOH + CO,

/COOR

SCOOR
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6.4. Halogenua Axit
6.4.1. Danh phap
6.4.1.1. Tén IUPAC
Tén axit quOc t€ bo ic thém yl
Vi du: Axit propanoic — propanoyl clorua
6.4.1.2. Tén thoéng thudng
tuong tu
Axit propionic — propionyl clorua
Nhu vay tén gdbm 2 phan: tén gOc axit goi 1a axyl va tén halogen — axyl
halogenua
6.4.2. Di€éu ché
6.4.2.1.Clorua axit duoc diéu ché nhu sau
R—C—O—H + PCly —— R—(”]—Cl + HClI + POCl; (1)

I
O O

R—(ﬁ—O—H +S0Cl,—= R—C—Cl + HCl + SO, ()
o) o)

R—ﬁ—O—H +S0,Cl, —» 2R—ﬁ—C1 + Na,SO, (3
O o)

R—ﬁ—O—H +COC12—>R—|C|J—C1 + HCl + CO, (@@
o) o)

D€ diéu ché CH;COC], trong phong thi nghiém dung phdn Ung (1), (2).
Trong cong nghiép, dung phdn Ung (3), (4). PCls 1a tac nhan phdn Ung rat manh
va dung d€ diéu ché clorua cUa diaxit, polyaxit.
6.4.2.2.Phan Ung cUa axit vOi clorua axit khdc

I 0
R—COOH + cCl__, r—c—a -+ Cjo + HCI

C—Cl I C

I O Il

O O

Diéu ché RCOBr hay RCOI tuong tu, ddi véi RCOF diing KHF, hay HF.
6.4.3. Tinh chat vat ly

RCOX thap la chat 18ng, mui x0c, t, < t, axit tuong Ung.
6.4.4. Tinh chat héa hoc

RCOX hoat dOng manh do X hiit e (-I) tOt. Ngoai ra con xdy ra & H,, tuy
nhién it thdy vi nguyén t& X gan v4i nhém cacbonyl con hoat ddng manh hon
nhiéu.
6.4.4.1. Phan (g axyl héa bang halogenua axit
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~ + HOH — RCOOH
+ HOR' —— RCOOR'
+ HOAr —— RCOOAr

+ Na”"OOCR' — R—(":—o—(":—R

R=C—X < 5 6
0 + NH; ——» RCONH,
+ RyNHR, ——> R—C—N—R,
@) R,
-+ Na'Ny —= R—C—N;
0

6.4.4.2. Tdc dung v0i co kim
jT-l
R—C—Cl _+RMgX_ R—C—R' — R—C—OH

0 O |
R'

Vi co kim thi RCOF > RCOCI > RCOBr ( -F c6 —I t6t va kich thudc nho).
Piéu nay trai v&i quy luat R—F <R —-CI <R - Br.
6.4.4.3. KhiF dan xudt axit
RCOOH khéng bi kh(r chi trtr LiAlH, (hay H- khac) nhung dan xudt axit
thi c6 thé bi kh(r thanh ancol nhd cac chat kh(r khac.
Cu thé:
Pd, {°C

R—%J—Cl + Hy ——— R—CHO + HCI
O

R—("]—Cl + Hp
@)

Phuong phap Rozenmun cho S vao d€ gidm hoat tinh xtic tac Pd.
6.4.4.4. Phan (g 0 gbc R

Thé H, tuong tu nhu axit

H3C—("3—Cl + Cly — HZ(I]—("]—CI + HCI

O Cl O

6.4.5. Gibi thiéu riéng cic RCOX
6.4.5.1. Axetyl clorua

La tadc nhan khoi mao cho co ché gdc vi tao ra cac gOc tu do c6 hoat tinh
manh:

Pd(S),125°C
—_—

Toluen

R—CHO + HCI
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2H,C—C—Cl + NayO, ——= H3c—(”:—o-;—o—q-§-CH3 + 2NaCl
O 1

@) @)
l t°C

CH;" + CH;COO

6.4.5.2. Benzoyl clorua
biéu ché bang cach:
H,SO4
CGHS_CC13 + Hzo —_—> CGHS_COCI + 2HCI

C¢HsCOCI 14 tac nhan benzoyl héa clla nhiéu hop chat: amin, phenol...

6.5. Anhydrit Axit
6.5.1. Danh phap
6.5.1.1. Tén IUPAC
Anhydrit + tén axit theo IUPAC
6.4.1.2. Tén thong thudng
tuong tu
Anhydrit + tén axit thong thuOng
6.5.2. Piéu ché
6.5.2.1.Tdch nudc tU cdc axit cacboxylic
s R—cooH 2222 %S R—Cc—0—C—R + HO
0] 0]
D0i vdi dicacboxylic chi can ti€n hanh & nhiét do cao:
@)
Il

C—OH t9C
—
%—OH

(@)
6.5.2.2. Axyl héa muéi RCOONa

TN

R'—(”:—O'Na+ + R—ﬁ—(:l —>R'—("J—O-—(IJI—R + NaCl

~N

>0 + H,0

0O 0O=0

O

O O O @)
Phuong phap ndy xay ra theo cO ché Sx2 vao cacbonyl, di€u ché dugc
andehyt hOn tap.

6.5.2.3. Cac phuong phap khac
PE diéu ché R — COOCOCH; cho RCOOH tic dung vG@i xeten
(CH,=C=0).
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POi vGi anhydrit hon tap nhu' H — COOCOR dugc diéu ché tir HCOOH
tdc dung vGi R — COOCO — R, d6 1a tac nhan focmyl héa thay cho anhydrit fomic
khong bén d€ diéu ché duogc este khac cla axit fomic.

6.5.3. Tinh chat vat li
6.5.4. Tinh chat héa hoc

No6i chung tuong tu nhu RCOCI: anhydrit tham gia cdc phdn Ung ¢ nhom
cacbonyl.

- Kh( bang LiAlH, cho ra ancol bac 1

- phan Ung FridenCraft

- Phan Ung v&i céc tac nhan giau electron nhu:

(+ HOH — 2RCOOH

+ HOR' — RCOOR' * RCOOH
+ HOAr —— RCOOAr + RCOOH

A

+ NH; ——= RCONH, + RCOOH

-+ RyNHR, —> R—C—N—R; + RCOOH

R,
- Phan Ung thé & R (phan Ung Peckin)
CH,COONa .
CeH:—CHO + HiC—C—O0—C—CHj >~ CH:~CH=CH- COOH
g él) AXit xinamic

V&i anhydrit propionic, xtic tic Natri propionat phan Ung xdy ra tuong tu.
Ta co:

CH;CH,COONa
CeHs—CHO + (CH;CH,CO),0 > CgH;—CH=C—COOH
CH,
Axit a-metyl xinamic
CO ché:
a
H-CH,-CO-OCOCH; _
CH;COO Na* ~ CH,-CO-OCOCH; + CH3;COOH

0]

CeHs—CH—CH,~COOCOCH; === CgHs—CH—CH,~COOCOCH;

OH O
-HOH

CeHs:—CH=—CH—COOCOCH,
Chd y: andehyt béo khong tham gia phan Ung Peckin
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6.5.5. Gi0Oi thiéu riéng

6.5.5.1. Andehyt axetic

- Trong cdng nghiép:

- Tac nhan axetyl héa (gan nhém metoxy) t&t han CH;COCl
6.5.5.2. Anhydrit phtalic

0
CH, i
C[ (O] C
—_— O
CH, c”

(@)

O

Il
@

—>

C

Il

(@)

=0 NO=0
\ /
o
+
7|
O:
T
lao
o
S =
e
@)
T
@) C?:O
@)
S =

oO0=0O NO=00
\ /
o
+
Z
T
&
B
O Z
o =
O No
T
Qo
2

t°C
0 + NH3 —> _NH + H,0O

Oo=0 O=
/
/

imit
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@ o

@ ZnCl, khan
— >

/ —_—
PN /c—o

; Phenolphtalein

Chat chl th! mau axit — bazo

6.5. Amit
Khi axyl héa (RCO-) vao NH; c6 thé€ cho 3 sdn pham:
R—C—-NH, Amit bac 1

II
R— c NH—C—R Amit bac 2
I I

) @) .
(R—C N Amitbac3

| )

073

Chi c¢6 amit bac m6t md&i c6 ¥ nghia trong thuc té
6.5.1. Danh phadp
Lay tl axit bd vi ng(r “ic” thay bang “amit”.
- Tén quOc t€ (IUPAC): tén axit [UPAC b0 vi ng(r “ic” thay bang “amit”.
H,C—CH,— ﬁ NH, propanoamit

- Tén thong thuOng: propionamit
6.5.2. Diéu ché
6.5.2.1. Dan xudt khdc cda axit

R—ﬁ—X 3
@)
(@) (@)
R—C—-0O—R
| J
(@)
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(né€u c6 amit thé, thay NHs bang amin bac 1,2)
6.5.2.2. Ttr mudi amoni

220°C
RCOONH, —> R—(”:—NH2 + H,0

O

6.5.2.3. Thuy phdn khéng hodn todn R — CN (hoan toan dugc RCOOH)
R—C=N + H,0 —> R—C—NH,

(@)
6.5.2. Tinh chat
- Trtr focmamit G dang 10ng, con 1ai déu la chat ran két tinh, khong mau.
- Amit thap tan tOt trong nudc vi c6 lién két H lién phan tUr v4i H,O, néu
amit con H — N.
6.5.2.1. Amit la hop chét luGng tinh
+ Tinh bazo rat yéu:

R—ﬁ—fi\'le
10
Dan dén chi tic dung vdi axit manh
. _+H0
R—C-NH, * HCl ——= R—C-NH; CI — > R—C-NH, * HCl
Q) @) O

+ Tinh axit rdt yéu: Do c6 +C 1am cho H linh d6ng nhung vOn cdu NH nén

R—CENH—<—H

@

Chi tdc dung v&i kim loai manh (Na/NHs)
- + H,O
-~ R—C—NH Na —> R—C-NH, * NaOH
Q) O
6.5.2.2. Cdc phan Ung quan trong
6.5.2.2.1. Thly phan
+ H" hay OH"
R—C-NH, + H,0 — > R—COOH + NHj
O

Khd ning thUy phan kém hon este.
6.5.2.2.2. Phdn Ung kh( tao ra amin:

R_(If_NHz + Hz —— R_CHZ_NH2

@)
6.5.2.2.3. Tach nudc
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P,0s, t = 200°C
R_(If_NHZ > R—C=N + H)O
@
6.5.2.2.4. Phdn Ung ddac biét Hopman (thoai bién Hopman):
Khi cho Br, (hay NaBrO) hay NaClO trong dung dich ki€m tac dung amit
tao ra amin (kém hon 1 C so vdi axit).

OH
R—(IIZ—NH2 + Br,— R-NH,

O 4
CO ché:
Tinh chat axit th(r nhat:

-, - ©
R—(IffNH+H o, R—C—NH + H0
(O @)
(th€ hién tinh axit cUa amit)
© T8 ©

R—C—NH /"'\%I‘_BI‘ > R_ﬁ_NH_Br + Br

I

@) @)
Tac dung vGi Br**
Tinh chét axit th(r hai:

/\ A
R—ﬁ—ll\I—Br + OH —>< :}-(IIZEN—Br + H,0
@)

O H Ol
Chuyén vi R qua gan véi N O=—C=N—R + Bre
va gidi phéng Br =
Blal pions H-O-H
_o—§=N—R
ot

|

R-NH, *CO, -=— HO—C—NH-R<— HO_$=N_R
0 OH
6.5.3. Gi0i thiéu riéng
6.5.3.1. Focmamit
Chat 16ng khong mau, diéu ché tu:
CO + NH; ——= H—C-NH,

O
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6.5.3.2. Bimetyl focmamit
Pugc diéu ché tU:

_CH, _CHj
CO + H,N{_ — = H—C—N{_
CH,4 S CH,4
_CH, _CHy,
HCOOH + H,N{_ —= H—C—N{_ + H,0
CH, 5 CH,

Dimetyl focmamit duQc:
- Ding lam dung moi vi ¢6 khd nang solvat cao
- Dung lam tac nhan focmyl héa trong cac phdn Ung tGng hgp andehyt theo
phuong phap VinxmayO
CHO

POCI,
+ RyN—CHO —> + R,NH

6.5.3.3. Polyamit
Vi du: nilon — 6,6.
HHOOC_[CH2]4_COOH +n 1_121\1'[C:.I_12]4'I\IH2_>

—CO—[CH,],~CONH—[CH,],-NH+, + 2nH;0

Trong nilon — 6,6 cling nhu cac polyamit khac déu c6 lién két H gilta cac
phan t(r
6.5.3.4. Imit

- Thong thudng tUr axit R(COOH),, ta c6 thé diéu ch& monoamit hodc
diamit tity theo di€u kié€n tdc dung.

- Nhung néu 2 chtfc axit & cac vi tri 1,4 hodc 1,5 c6 th€ diéu ché amit
vong goi la imit.

Vidu:

O
II

HOOC-[CH,],~COOH —> i

axit sucxinic sucxinimit
II
O
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O
II

HOOC—CH=CH-COOH —> i N—H

axit maleic maleimit

COOH
COOH

axit phtalic
Cac imit co tinh axit hon RCONH; va de bi thUy phéan trong méi truOng

II
@)

" axit phtalimit

0
P]
NaOH C-ONa W
N - C-oH
< C— NH, C—NH,
I
0

Imit cUa axit o-sunfobenzoic c6 tén 1a saccarin 12 mOt loai du‘dng ngot gap
500 lan duOng saccarozo, dugc tong hop theo sO do sau:

O
CH n
> H-0-S$-al CHj CHj
1 O NH3 O
O’ @g l @2 NH
Sg T [ °
O O
o-Toluen sunfoclorua o-Toluen sunfamit
+ KMnO,

wn=0 N=
N / ©

7

T

=

@)
77°9
2
g £

Saccarin

O= — Q=
Z
o
O
jn

@
/
Z
Z
o

7/
SO,
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