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LOI NOI PAU

Giéo trinh “ hod hitu c0” nay dugc bién soan theo dé cuong moén hoc chinh thic ding cho
khoi nganh Nong- Lam- Ngu nghiép do bo mon hoa truong Pai hoc Nong nghiép I chu tri va da
dugc hoi dong khoi nganh thong qua. Gido trinh nhdm cung cap cho sinh vién nhiing kién thic co
ban vé Ho4 hitu co.

Trong tam cua gido trinh 1a cdu tao va tinh chat ctia cac hop chat hitu co, céu tao va tinh chat
ctia mot s loai hop chét tu nhién c6 lién quan nhiéu dén cdc mon hoc co sd va chuyén mon cta
khoi nganh.

Tuy nhién, do thoi lugng mon hoc rat it (2 DVH), nén chiing t6i da cai tién chuong muc sao
cho gon nhat. Ciing chinh vi vy khong tranh khoi sai sét khi bién soan. ching toi rdt mong nhan
duoc nhitng ¥ kién déng gép clia ban doc va dong nghiép dé gido trinh dugc hoan thién hon cho
lan tai ban sau.

Ha Noi, 2007

Cdc tdc gia

Trwong Dai hoc Néng nghiép Ha Noi - - Giao trinh HBA hibu CO ..., 2



Chuong L.

PAI CUONG

Xua kia, ngudi ta khong phan biét chét vo co va chét hitu co, mac du tir thoi c6 dai nguoi ta
da biét diing va san xudt mot s6 chat hitu co nhu ngudi An Do di biét 14y duong tir mia, biét 14y
cham tir cay cham; nguoi Ai Cap biét 1ay tinh dau thom, cho Ién men nuéc ngot thanh ruou. Ciing
chinh vi vy, khi d6 nguoi ta chua phan biét héa hoc vo co va héa hoc hitu co.

Su phat trién ctia héa hoc hitu co bt dau tir thé ky XVII, khi cdc hop chat 14y tir cay c6i va
dong vat duoc dua vao nghién ctu. Dén gitra thé ky X VIII, trén co s& phan tng dot chdy nguoi ta
da xac dinh duogc cacbon, hidro, nito, oxi c6 trong cac hgp chat tach tir dong vat va thuc vat, tir d6
héa hoc hitu co thuc su bat dau phat trién. Khéi niém héa hoc hitu co do Beczeliuyt (Bezelius) dé
xudt nam 1807. Ong cho ring co thé sinh vat 13 xudng héa hoc, & d6 c6 bo phan riéng biét san
xuat cdc san pham quan trong cho su song.

Nam 1824 Vuele (Wohler) di téng hop duoc axit oxalic (H,C,0,) tir xianogen (C,N,) va
nam 1828 ong ciing da téng hop duoc uré (H,N-CO-NH,) tir amoni xianat (H,NOCN). Ti€p sau
d6 hang loat cdc cong trinh méi duoc cong bo, ké ca cdc cong trinh téng hop cac hop chat hitu co
khong tdch duoc tir tu nhién. Pén dau thé ky XIX ngudi ta da khang dinh rang cacbon Ia thanh
phan co ban khong thé thi€u dugc trong cdc hop chat hitu co. Nguoi ta dua ra dinh nghia:

Ho4 hoc hitu co 1a hoc thuyét vé hod hoc ctia cac hop chat cua cacbon.

Trén co s& nghién ciu cdc dac diém ciu tao chung cla cdc hop chat hitu co, Soolemme
(Soorlemmer) va mot s6 tac gia da dinh nghia:

Hoa hoc hitu co l1a nganh hod hoc cta hidrocacbon va cac dan xuat cua ching.
Cho dén nay ca hai dinh nghia trén van duoc cong nhan.

Su phét trién ctia hoa hoc hitu co khong nhitng c6 tac dung truc ti€p dén cac nganh kinh t&
quoc dan ¢6 lién quan dén hod hoc hitu co, ma con anh hudng sau sic dén céac nganh khoa hoc
khic nhu sinh hoc, hod sinh, y hoc, dugc hoc, nong nghiép ...Iam cho con ngudi ngay cang lam
chil thién nhién va bat thién nhién, diéu khién thién nhién phuc vu doi séng con ngudi.

Hod hoc hitu co 1a hod hoc vé€ nhitng hop chat cua cacbon. Déi tuong nghién ciu cia mon
hoc nay la céac hidrocacbon va cac dan xuét cua ching. Dai tugng nay duge khao sat riéng 1a do
mot s6 nguyén nhan sau day:

- S6 luong cac hop chit hitu co rét 16n va tang rat nhanh. Khoang trén 10 triéu hop chat hitu
co da dugc biét. Trong d6 c6 nhitng hop chit dong vai tro vo cung quan trong d6i véi cac qua
trinh hoat dong song clia co thé sinh vat nhu cdc hop chat gluxit, cic hop chit protein, cdc axit
nucleic, cac vitamin, cic hocmon...

- Vai tro to 16n va ting dung phong phi ctia hod hoc hitu co trong doi soéng hang ngay va
trong cac nganh kinh t€ quoc dan: Nhién liéu va dau nhon, cac loai nong dugc, thudc chita bénh,
céc chat hoat dong bé mit, cac chat mau va phdm nhuom...
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- D6i véi cac nganh sinh hoc néi chung va cac nganh Nong-Lam-Ngu néi riéng, hoda hoc
hitu co duoc coi nhu 12 mon hoc co s& dé nghién ctiu cdc quy luat va co ché clia cdc qua trinh
chuyén hod cic chit trong co thé, tir d6 c6 thé dé ra nhiing bién phép k§ thuat thich hop tic dong
lam tang nang sudt, chat luong cua cay trong va vat nuoi.

1. CAU TAO VA PAC PIEM CUA CACBON

Nhu trén da néi, hod hoc hitu co la nganh hod hoc danh riéng cho nguyén t6 cacbon. SO
luong céc hop chat hitu co rat nhiéu va ngay cang dugc tang Ién rat nhanh boi nhitng hop chat méi
tim duoc trong thé gidi tu nhién va bang con dudng téng hop trong cdc phong thi nghiém.

Vén dé dat ra Ia tai sao nguyén t6 cacbon lai ¢6 kha nang hinh thanh nhiéu hop chat dén
nhu vay? Mudn giai quyét van dé nay tru6c hét ching ta nghién ctu ciu tao va dac diém cua
nguyén to cacbon.

Cacbon la nguyén t6 thudc chu ki hai, phan nhém chinh nhém bén ctia bang hé thong tuan
hoan. Lép vo dién tir cia nd c6 6 dién tit duoc chia thanh 2 16p : 16p trong c6 2 dién tix ( 1s%); 16p
ngoai 6 4 dién tir ( 2s°2p?).

(] [l faTel ]

1 28  2p°
Cac 16p dién tir s va p s€ tao nén nhitng dam may dién tu (obitan) khac nhau. Obitan s c6
dang hinh cdu. Cic obitan p c¢6 dang s6 8 ndi. Cic obitan p phan chia trong khong gian theo 3
chiéu px, py va pz.

Su phan bo dién tir trén cac obitan nhu vay chinh 1a cau tao cua nguyén tir cacbon & trang
thdi co ban hay trang thai tinh. O trang théi nay, cacbon c6 2 dién tir doc than (2p?), do vy ta c6
thé nghi rang cacbon c6 hod tri 2.
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Thuc t€ thi trong cdc hop chét hitu co, cacbon bao gio ciling ¢6 ho4 tri 4. Diéu ndy c6 thé giai
thich duogc trén co s& thuyét luong tlr. Theo quan niém cua thuyét nay, trude khi tao thanh cac lién
két, duéi tdc dung chia nang luong, mot dién tir & phan 16p 2s sé duoc kich thich dé chuyén lén
phéan 16p 2p :

1s*2s*2p> — 1s°2s'2p’

Nang lugng cén thiét d€ dung cho qua trinh nay goi 1a niang luong kich thich va né s& duoc
bu lai sau khi hinh thanh lién két.

O trang thai kich thich, nguyén tir cacbon c6 4 dién tir doc than, vi thé cacbon c¢6 hod tri 4.

Bon dién ti doc than ctia cacbon dugc phan bé & hai trang thdi khdc nhau vé mat nang
lugng. Mot dién tir 2s & trang thdi nang luong thap hon, kha nang di vao lién két kh6 hon. Ba dién
tlr 2p tOn tai & trang thai nang luong cao hon, kha nang di vao lién két dé dang hon. Do vay, mot
trong bon lién két cua cacbon tao bdi dién tir 2s phai khac véi ba lién két con lai tao bdi cac dién
tu 2p.

Tuy nhién, trong thuc t€ hod hoc hitu co lai khac. Nguoi ta gap cac hop chit hitu co, trong
d6 bon lién két cia nguyén tir cacbon hoan toan giong nhau.

D¢ giai thich van dé nay ngudi ta cho ring, obitan 2s di tron 14n vé6i cdc obitan 2p dé tao
thanh cac obitan m&i c6 nang lugng va hinh dang khong gian giong nhau. D6 1a su lai hoa (hay
con goi la su lai tao) cua cac obitan.

Z

Hinh dang cuia obitan lai hod

Trong céc hop chat hitu co, nguyén tir cacbon ¢ thé tham gia vao ba trang thai lai hod khac
nhau.

Lai hoa sp’ hay lai ho4 tit dién : O trang thdi nay, mot obitan 2s da tron 1an véi ba obitan 2p
dé dugc bon obitan lai hod giong hét nhau huéng vé bon dinh clia mot hinh tit dién déu. Truc clia
cdc obitan lai hoa tao v6i nhau nhitng géc bing nhau va bang 109°28” (géc hod tri). Pay chinh la
g6c hod tri bén viing nhat ctia nguyén tir cacbon.

Trang thai lai hod sp’ 1a co s& gidi thich khdi niém ctia Lo Ben va Van Hop (1874) vé thuyét
ttt dién clia nguyén tir cacbon. Trang thdi lai hod sp® gap trong c4c hgp chat no, trong d6 moéi lién
két gilta nguyén tlr cacbon vGi nguyén tir ciia nguyén t6 khac hodc véi chinh nguyén tir cacbon 1a
nhitng mai lién két don (n6i don).
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Lai hod sp’ hay lai ho tam gidc: O trang thdi nay, obitan 2s tron 14n vé6i hai obitan 2p dé tao
thanh ba obitan lai ho4. Ba obitan lai hod niy nim trén cling mot mat phang va truc cia chiing tao
v6i nhau nhimg géc 120°. O trang thai lai hod sp’ nguyén tir cacbon con lai mot dién tir 2p khong
tham gia vao su lai hod, truc clia né vuong géc v6i mit phing chita ba obitan lai hod. Dién tir p
nay s€ tham gia vao su hinh thanh lién két 7 ciing v6i cac dién tlr p ctia cac nguyén tir cacbon bén
canh. Trang th4i lai hod sp” thudng gap trong cac hop chat chita lién két doi (n6i doi).

Lai ho4 sp hay lai hoa dudng thang : 0 trang thai nay, obitan 2s tron 1an v6i mot obitan 2p
dé duoc hai obitan lai hod giong hét nhau. Hai obitan nay cling nim trén mot mat phang va truc
clia chiing tao v6i nhau géc 180°. 0 trang thai lai hod sp, nguyén tlr cacbon con hai obitan p
khong tham gia vao su lai hod. Ciing giéng nhu dién tlt p & trang thai lai hod sp’, cdc dién ti p nay
s€ tham gia vao su hinh thanh céc lién két . Trang thai lai hod sp thuong gap trong cac hgp chat
chuira lién két ba (n6i ba).

Duéi day mo ta hinh dang va su phan b6 dim may dién t & cac trang thai lai hoa khac
nhau.

Lai hod sp’ Lai hod sp’ Lai hod sp

Nhu vay nguyén tir cacbon hod tri bon 1a vién gach dé xay dung nén toan bo hoé hitu co ciu
tao. Trir mot vai ngoai 1&, ta c6 thé biéu dién nhitng hop chat clia cacbon bing nhitng cong thiic
trong d6 cacbon c6 bon lién két cong hod tri (bat ké 1a nguyén tir cacbon d6 lién két véi nguyeén tir
cacbon hay nguyén tir ciia nguyén t6 khac).

Dé bi€u dién cong thic cha céc hop chat hitu co, ngdy nay ngudi ta thudng dung cong thiic
céu tao, trong dé quy udc rang mot vach n6i lién cac ki hiéu nguyén tir tuong trung cho mot lién
két don, hai vach cho mot lién két doi va ba vach cho mot lién két ba.

Cach hay dugc dung nhat 12 biéu dién dudi dang cong thic nira ciu tao. Cdch nay cho phép
tiét kiém cho va thoi gian, nhung dong thoi cling kha r6 rang:

CH, CH,-CH, CH,=CH, CH=CH
metan etan etylen axetylen
H,C~ CHZCH2 ne” e
| I | CH; -CH, -OH
H,C_ _CH, HC.__~CH
o, A
xiclohexan benzen ancol etylic
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C OH
CH; -O -CH; CH; -C=0 CH; -C=0
dimetyl ete axeton axit axetic

Khic véi cdc nguyén t6 khdc, ngoai kha niang c6 thé tham gia vao cd ba trang th4i lai hod dé
sau d6 hinh thanh nén cdc lién két khac nhau, nguyén t6 cacbon con c6 nhiing dic diém ma cac
nguyén t6 khac khong c6 dugc dé 1am tang kha nang hinh thanh cdc hop chét khéc nhau, lam cho
s6 luong cdc hop chat hitu co rit 16n. Nhitng dac diém d6 12 c4c nguyén tir cacbon ¢é kha ning
két hop vdi nhau dé tao thanh mach, trong d6 lién két cacbon- cacbon rat bén. Mach cacbon c6
thé 12 mach khong phan nhanh (mach thang), mach phan nhdnh hoac mach vong. Nhitng mach dé
c6 thé rat ngan chi gom vai nguyén tir cacbon n6i v6i nhau, nhung ciing c6 thé rit dai, bao gom
hang tram, hang ngan nguyén tu:

I ! ! /\C/
ECRCRRL o 'F:E:¢' x>

mach khong phan nhanh mach phan nhianh mach vong

Khi tao thanh mach, cac nguyén t&r cacbon lién két v6i nhau. Cac nguyén tir cacbon & dau
mach chi lién két truc ti€p v6i mot nguyén tlr cacbon khac, cac nguyén tlr cacbon gitta mach c6
thé lién két v6i hai, ba hodc bon nguyén tir cacbon khdc. Tuy thuoc so lién két ma mot nguyén tir
cacbonano do lién két truc ti€p véi cac nguyén tir cacbon khac, nguoi ta phan biét thanh cacbon
bac 1, cacbon bac 2, cacbon bac 3 hoac cacbon bac 4. Thi du, trong phan tir etan:

hai nguyén tlr cacbon déu la bac 1, bdi vi moi nguyén tir cacbon trong dé chi duoc lién két truc
ti€p v4i mot nguyén tir cacbon khéac. Trong phan tir propan:

1 2 3
CH,- CH,- CH,

cac nguyén tlr cacbon s6 1 va s6 3 1a cacbon bac 1 do ching chi lién két truc ti€p véi mot nguyén
tir cacbon khac. Nguyén tlr cacbon s6 2 la cacbon bac 2 vi n6 lién két truc ti€p v6i hai nguyén tir
cacbon s6 1 va s6 3. Trong phan tir isobutan:

23
CH;- CH- CH,
H,
nguyén tir cacbon s6 2 la cacbon bac 3 vi né lién két truc ti€p véGi ba nguyén tir cacbon khac.
Tuong tu nhu vay ching ta c¢6 thé dé dang nhan thay, trong phan tlr neopentan:

5,
CH3 - = CH3
CH,

nguyén tir cacbon s6 2 la cacbon bac 4.
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Kha nang phan ting ctua cac nguyén tir lién két v6i cac nguyén tlir cacbon c6 bac khac nhau
s€ khac nhau. Vi vay, viéc nhan biét bac ctia cac nguyén tir cacbon cho phép phan doan dugc kha
nang phan tng cta cdc phan tir hop chét hitu co. Diéu nay sé duoc ching ta dé cap téi & céc
chuong sau.

2. LIEN KET HOA HOC TRONG CAC HOP CHAT HUU CO

Nguyén tir clia cdc nguyén t6, trir cac khi tro, déu c6 thé phan ing véi nhau dé tao nén phan
tlr, tic 1 lien két voi nhau dé tao nén cdc hop chit. N6i mot cach khdc, cdc nguyén tir déu c6
khuynh huéng bao hoa 16p vo dién tir ngoai cing dé trd thanh 16p vo dién tir bén vimng (I6p vo clia
khi tro).

C6 nhiéu kiéu lién két hoa hoc vé6i nhitng dic diém khac nhau: lién két ion, lién két cong
hoa tri, lién két phoi tri, lién két hidro, lién két kim loai...cdc loai lién két nay déu da duoc nghién

ctru trong mon co s& 1i thuyét hoa hoc.

Trong c4c loai lién két trén, lién két cong hod tri 1a phd bién va quan trong nhat doi véi céc
hop chat hitu co. Vi vay chiing ta nhic lai mot s6 diém co ban vé loai lién két nay.

2.1. LIEN KET CONG HOA TRI
Lién két hod hoc thuc hién bang nhiing cap dién tir ding chung goi 1a lién két cong hod tri.
Cap dién tir ding chung nay tit nhién phai ¢6 spin ngugc chiéu nhau va khi d6 né thuoc vé ca hai

nguyén tu.

Theo quan diém hién dai thi lién két hoa hoc duoc hinh thanh khi ¢ su xen phti t6i da clia
hai obitan nguyén tir. Obitan xen pht nhau nhan duoc khi a4y goi la obitan phan tu.

Tuy theo kiéu xen phil clia cdc obitan nguyén tir, ngudi ta phan biét lién két cong hoa tri
thanh lién két xicma (o) va lién két pi ().

a. Lién két o
Lién két o 1a lién két ma cdc obitan nguyén tir xen phli nhau theo kiéu “n6i dudi”. Obitan
phan tir bao quanh truc n6i hai nhan nguyén tir. Lién két 6 c¢6 thé tao bdi cdc obitan nguyén tir s

v6i s, s V6i p, p v6i p hodc sp’, sp, sp véi nhau.

Dudi day gidi thiéu so d6 phan bo mat do dién tir khi tao thanh lién két ¢ gitta hidro-hidro,
gifta cacbon-hidro va giira cacbon-cacbon.

@l W <o

Lién két o giita H-H, H-C, C-C
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Ving xen phu cia cdc obitan nguyén tir 1a cuc dai, do vay lién két o 1a loai lién két bén
ving.

Lién két 6 c6 doi xiing truc, do vay hai nguyén tir hoic nhém nguyén tir c6 thé quay tuong

doi tu do quanh truc doi xing lam xuat hién cac cadu dang khac nhau trong mot s6 hgp chat hitu
co.

b. Lién két 7t
Lién két m 1a lién két ma cdc obitan nguyén tlr xen phli nhau theo kiéu “canh sudn”. Obitan
phan tlr d6i xiing nhau qua mat phang nit (mat phang chita truc néi hai nhan nguyén ti va vuong

gdc vai truc cua obitan nguyén twr).

Lién két « chi tao thanh gitta hai obitan p vGi nhau, p v6i d hoac d véi d. Hinh du6i day la so
d6 phan bo mat do dién tir cua lién két m tao boi cac obitan nguyeén ti p.

J
X B2

Su phdn bo mdt do dién tir cua lién két

Céc obitan nguyén tir xen phu nhau it, do vay cdc lién két 7 thuong kém bén, dé bi pha v&
dé tham gia trong cdc phan ting hod hoc.

Lién két © khong c6 doi xtng truc, do vay cac nhom thé€ khong ¢6 kha nang quay tu do xung
quanh truc d6i xiing. Pay chinh 1a nguyén nhan lam xuét hién dong phan hinh hoc cis- trans trong

cac hop chit c6 néi doi C=C.

Trong cac hop chat hitu co, lién két © dugc thuc hién giita hai nguyén tir cacbon véi nhau
nhu trong cac hop chat hitu co chua no chita lién két doi va lién két ba:

\ _
Se= -c=c-

giita cacbon va nguyén tir ciia nguyén té khac nhu oxi, nito...
\C =0 C=NH -C=N
e / B

Truong hop cac lién két 7 hinh thanh giita hai nguyén tir cua hai nguyén t6 ¢6 do am dién
chénh léch nhau thi n6 s€ bi phan cuc.

Trwong Dai hoc Néng nghiép Ha Noi - - Giao trinh HO& hibu CO ..., 9



Thi du:

\5+A 5—
/C—O

O nhiing hop chét c6 lién két doi lién hop, ching han nhu trong phan tir butadien (CH,=CH-
CH=CH,), cac dién tr 7 linh dong, chiing thuong duoc giai toa trén toan bo mach lién hop lam cho
cac hop chit thudc loai nay thuong c6 nhiing tinh chat dac biét so v6i cac hgp chat chia noi doi
binh thuong.

c¢. Mot so dac diém cua lién két cong hoa tri
Lién két cong hoa tri c6 mot s6 dac tinh khac v6i nhitng loai lién két khac:
- D6 dai lién két

Bing thuc nghiém nguoi ta da xdc dinh duoc rang, khoang cach gitta hai hat nhan nguyén ti
trong lién két cong hod tri 12 mot dai lugng khong déi. Khoang cdch d6 duoc goi 1a do dai lién
két. Do dai lién két thuong duoc ki hiéu 1a d, don vi tinh bang angxtron (A°) hay nanomet (nm)
(Inm = 10A% 1A° = 10*cm).

Do dai lién két khong phai 12 téng béan kinh clia hai nguyén tlr, ma 1a tong ban kinh cong hod
tri cia hai nguyén tu lién két v6i nhau.

Biét ban kinh cong hod tri cia nguyén ti ta c¢6 thé tinh duoc mot cdch gan ding do dai lién
két. Thi du, ban kinh clia nguyén tir hidro 13 0,54A° ban kinh cong hod tri clia n6 1a 0,37A, thi
do dai lien két H-H 12 0,37A°+0,37A° = 0,74A°, chit khong phai 1a 0,54A° + 0,54A° = 1,08A°.

Nhu vay khi tao thanh phan ti hidro da c¢6 su xen phu nhau giita hai obitan 1s cua hai
nguyén tu hidro.

Céc cong trinh nghién cttu da ching to rang, su xen phu gitta hai nguyén tir cang nhiéu, do
dai lién két cang ngan, lién két cang bén, cang kho bi pha vd. Song, do dai lién két khong phai 1a
dai luong co ban dé danh gia su bén viing ctia mot lién két hod hoc.

- Do phdn cuc cua lién két

Trong lién két cong hoa tri, néu obitan phan tlr c6 ciu tao can doi, nghia 1a mat do dién ti
clia obitan phan tir phan b déu gitta hai hat nhan, trong tam dién tich duong va am tring nhau thi
lién két 1a khong phan cuc.

Lién két cong hoa tri khong phéan cuc chi tao thanh gitta hai nguyén tlr cia cing mot nguyén
t0. Thi du, lién két H- H trong phan tot H,, lién két Cl- Cl trong phan ti Cl,, lién két C- C trong
phan tir CH,- CH, va CCl;- CCl,...]a nhiing lién két cong hoa tri khong phan cuc.

Trong truong hgp néu obitan phan tir c6 ciu tao khong can doi, nghia la mat do dién tir clia
obitan phan ttr 1éch vé phia mot trong hai nguyén tu thi lién két cong hoa tri d6 1a phan cuc.
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Lién két cong hod tri phan cuc tao thanh do cac nguyén tir c6 do am dién khac nhau lién két
v6i nhau. Khi a4y, mat do dién tir ctia obitan phan tir s& 1éch vé phia nguyén tir nao c¢6 do am dién
16n hon, 1am cho nguyén tir d6 giau dién tir hon, tic né mang mot phan dién tich am (ki hiéu 5-).
Nguoc lai, nguyén tir kia ngheo dién tir hon, mang mot phan dién tich duong (ki hiéu 6+). Nhu
vay, trong tam dién tich duong va 4m khong tring nhau, ma cach nhau mot khoang 1 nao dé. Thi
du, trong lién két C- F, flo ¢6 do6 am dién la 4, con cta cacbon 1a 2,5, nghia la flo ¢6 do am dién
16n hon, lién két C- F bi phan cuc vé phia nguyén tur flo, flo mang mot phan dién tich am, con
cacbon mang mdt phan dién tich duong:

DPé dic trung cho lién két cong ho4 tri phan cuc nguoi ta dung dai lugng momen ludng cuc,
ki hiéu 1a muy (u). Momen dugc tinh biang cong thic:

n=e.l
e la dién tich dién ti
114 do dai ludng cuc (khoang cach giui cac trong tam dién tich duong va am)
DPon vi ciia momen ludng cuc 1a dobai (D) hay culong.met (C.m), 1C.m = 3.10* D.

Thi du, moémen ludng cuc p ctia mot vai lién két nhu sau: pe - =0, pe y = 0,4D, pe =1,2D,
Ue o =1,6D, te o =2,3D. Momen ludng cuc dac trung cho do phan cuc cuia lién két cong hoa tri.
Lién két khong phan cuc c6 p = 0, lién két phan cuc c6 p # 0. Momen ludng cuc cang 16n lién
két cang phan cuc va nguge lai. N6i chung, lién két cang phan cuc, cang kém bén, cang dé bi pha
v3 trong qué trinh tham gia phan @ng. Song, ciing c6 kha nhiéu trudng hop ngoai 1é. Trong nhiing
truong hop do, ngudi ta phai xét téi do “kha phan cuc” cua lién két hay ding hon la xét téi nang
luong lién két.

Do phan cuc cua lién két quyét dinh trude hét boi do am dién clia cac nguyén tir lién két voi
nhau. Hai nguyén tir c6 d6 am dién chénh léch nhau cang 16n lién két v6i nhau thi lién két 4y cang
phan cuc va nguoc lai.

Can chi y thém rang, dai luong momen ludng cuc khong phai 1a dai lugng ¢6 dinh ma né
thay d6i do 4nh hudng clia cac nguyén tir hodc nhém nguyén tir trong phan tir, anh hudng cia moi
truong. Do phan cuc cta lién két C- H con phu thudc vao trang thai lai hod cua nguyén tir cacbon.

Thi du, p Csp’-H =0,307D (metan), pu Csp*-H =0,629D (etylen), p Csp-H =0,754D (axetilen)

2.2. NANG LUONG LIEN KET

Trong qua trinh hinh thanh phan tir cac chat tir cic nguyén tir tu do c6 su giai phong nang
luong. Nang lugng d6 goi 1a nang lugng nguyén tir va duge tinh biang Kcal/mol.

Vay nang lugng nguyén tir hinh thanh phan tir 1a nang lugng giai phong ra khi hinh thanh
mot phan tir gam chat tir cac nguyén tr tw do & diéu kién tiéu chuan.
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Thi du, khi tao thanh mot phan tr gam HCI tir cdc nguyén ti tu do H va Cl giai phong ra mot
nang luong 102 Kcal/mol, nén nang luong nguyén ti hinh thanh phan ti biang 102 Kcal/mol.

Doi v6i phan tir hai nguyén tir thi nang lugng nguyén tir hinh thanh phan tir ciing chinh Ia
nang luong lién két.

Vay nang lugng lién két chinh 1a nang lugng cén thiét d€ phd v lién két d6. Nang lugng
lién két cang nho, lién két cang kém bén, cang dé bi pha v& va nguoc lai.

Doi vé6i phan tir nhiéu nguyén tir nhu CH,, C,Hg... ngudi ta dung khéi niém nang luong lién
két trung binh bdi vi trong phan tir nhiéu nguyén tir dit rang gém nhiing lién két giong nhau, cac
lién két d6 van c¢6 nang luong lién két khac nhau tuy theo thd tu hinh thanh trude hoac sau. Thi
du, trong phan tir metan (CH,) c6 4 lién két C-H. Lién két thit nhat cé nang lugng 102 Kcal/mol,
lién két tha hai 1a 83 Kcal/mol, lién két thi ba 1a 128 Kcal/mol, lién két thi tu 1a 80 Kcal/mol. Do
vay nang lugng nguyén tir hinh thanh phan t&t CH, 1a 102 + 83 + 128 + 80 = 393 Kcal/mol. Nang
lugng lién két trung binh cua lién két C- H 1a 393:4 = 98,25 Kcal/mol.

3. PHAN LOAI CAC HOP CHAT HUU CO VA PHAN UNG HUU CO
3.1.PHAN LOAI CAC HOP CHAT HUU CO
Theo cach phan loai phd bién nhat, cdc hop chat hitu co dugc phan thanh diy cdc hop chat

khong vong va diy cdc hop chat vong. M6i day lai dugc phan chia thanh nhitng nhém va nhiing
phan nhém nho hon, ma ta c6 thé hinh dung bang so d6 tém tit sau day:

Cac hgp chit hitu co
Cac hgp chat khong vong Cac hgp chat vong
No Khong no Céc hgp chat Céc hgp chat
doéng vong di vong
| o
Cac hop chat  Céac hop chat Di vong Di vong
vong khong thom vong thom khong thom  thom
o |
No Khong no No Khong no

Heé thong phan loai trén day 14y hidrocacbon hoac hop chat di vong don gian nhét lam hgp
chit co sd. Néu ta thay thé nguyén tir hidro cua hop chat co s6 d6 bang mot nguyén tir hodc nhém
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nguyén tir khac ta s& dugc cac hgp chat ¢6 nhém dinh chiic. M6i nhém dinh chiic nay lai duoc
chia thanh cdc phan nhém theo mach khong vong, mach vong...

3.2. PHAN LOAI CAC PHAN UNG HOU CO

Céc phan tng hitu co duoc phan loai theo nhiéu c4ch kh4c nhau: Theo dic diém ctia su bién
déi lien két, theo dac diém cia tdc nhan phén ing, theo s6 lugng cac tiéu phan tham gia vao giai
doan quyét dinh téc do phan tng, theo huéng ctia phan tng hoac phoi hop tat ca cac cach phan
loai néi trén.

a. Phan loai theo dac diém cuia su bién doi lién két

Cac phan tng hitu co thong thudng x4y ra bang cdch lam dit lién két cong hod tri cii va tao
thanh lién két cong hoa tri méi. Mot lién két cong hod tri ¢6 thé bi diit theo hai cdch khéc nhau.

Theo céch thi nhat, sau khi lién két cong hod tri bi ddt moi nguyén tir dem theo né mot
electron cua doi electron lién két. Khi d6 trong moi truong phan tng xuat hién nhitng goc tu do
hay nguyén tir hoat dong.

R:X — > R +X

Hay R=X R +X

Céch dat nhu vay duoc goi 1a dat doi xiing hay dong li va phan tng tuong ting dugc goi la
phéan tng dong li hay phan tng goc tu do.

Theo cach tht hai, sau khi lién két cong hoa tri bi dut thi doi electron lién két & lai mot
nguyeén tu, con nguyén ti kia khong dem theo electron lién két nao.

R: X ——=R + X

Hay R—X —»I? + )@

D6 chinh 1a cach dat khong doi xting hay di i va phan Gng xay ra trong truong hop nay la
phan tng di li hay phan tng ion.

b. Phan loai theo dac diém cua tac nhan phan tng
Nhiing tac nhan phan tng (Y") 1a cac anion, cac phan tir trung hoa trong d6 c¢6 nguyén tir con

cap electron tu do c6 thé cho di mot cach dé dang, mot s& phan tir ¢6 chita electron ©t c6 4i luc
manh déi v6i trung tam mang dién tich duong.

l® o
R— : — Ce—Y
|
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Nhiing tdc nhan nhu vay dugc goi 1a cac tac nhan nucleophin (tic nhéan ai nhan). Phan tng
xay ra vGi su tham gia ctia cdc tac nhan nucleophin goi la phan tng nucleophin.

Céc tac nhan la nhitng ion duong, nhitng phan tr ¢6 chita nguyén tir khong c6 bat tir day du
(axit liuyt), cac ludng cuc hoac phan tu bi phan cuc dudi anh hudng cua moi truong phan ng
thuong cé ai luc doi véi trung tam mang dién tich am.

lo
X 7 ; —c—7

D6 1a cac tac nhan electrophin (tac nhan ai dién tir). Phan Gng xay ra véi su tham gia cua tac
nhan electrophin duoc goi la phan tng electrophin.

c. Phan loai theo huéng cua phan tng

Theo cach nay nguoi ta chia cac phan tng hitu co thanh phan tng th&, phan ting cong hop va
phan tng tach.

Phdn iing thé (ki hiéu 1a S) 1a phan tng trong d6 mot nguyén tir hay mot nhém nguyén tir
trong phan tir ndy dugc thay thé bang mot nguyén tir hay mot nhém nguyén tir khéc. Thi du, phan dng:

askt
CH, +(Cl,

CH.Cl +HCI
O day mot nguyeén tir hidro trong phan tir metan da duoc thay thé bing nguyén ti clo.

Phdn iing cong hop (ki hiéu 1a A) 1a phan tng trong d6 hai hay nhiéu phan tir két hop véi
nhau dé tao thanh phan tir méi. Thi du, phan tng cong hop phan tir hidro vao phan tir etylen dé tao
thanh etan.

Ni
H,C=CH, + H, — »CH,-CH,

Phan ting tach (ki hiéu la E) 1a phan tng trong dé mot phan tir bi loai di mot s6 nguyén tir
hoic nhém nguyén tir dé tao thanh hop chat mdéi ¢6 néi kép. Thi du, phan tng loai nudc ciia ancol
etylic dé tao thanh etylen.

H,S0,d
CH,-CH,-OH — CH,=CH, + H,0

Trong cédc loai phan ing néi trén, tuy thuoc vao dac diém cta tdc nhan phéan ting ching con

c6 thé duoc phan chia chi tiét va cu thé hon. Chang han, phan ting thé c6 thé gom phan ting thé
goc (Sy), phan tng thé electrophin (S;), phan tng thé nucleophin (Sy).
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Can chd y thém rang, trong qud trinh phéan ting clia ca ba loai phan tng trén déu c6 thé xay
ra su d6i chd mot nguyén tir hay mot nhém nguyén tir trong phan tir duoc goi 1a “su chuyén vi”.

Su chuyén vi ciing c¢6 thé duoc coi 12 loai phan tng thit tu.

d. Phan loai theo s6 luong ti€u phan tham gia vao giai doan quyét dinh van téc cia phan
ung

Theo cach phan loai nay ta phan biét thanh phan ting don phan tu, phan tng ludng phan tir,
phan tng tam phan tir va phan ting da phan tt.

4. CO CHE PHAN UNG

Co ch€ phan tng la con dudng chi ti€t ma phan dng dién ra tir chat dau dén chat cudi qua
céc hop chat trung gian va trang thai chuyén tiép.

Hop chat trung gian (hay san phdm trung gian) 1a cic goc tu do hay cdc ion tng véi céc cuc
tiéu nang luong, con trang thdi chuyén ti€p (hay phiic hoat dong) 1 trang théi c6 niang luong cuc
dai ctia hé phan t&r truée khi phan tng.

Thi du: )
HO + CH,Br HO® ... CH, ... Br* HO- CH; + Br
Chat dau trang thdi chuyén ti€p chat cu6i

TTCT

E E

Chat dau
~ Chat cusi
Tién trinh phan tGng Tién trinh phan Gng

E 1a nang luong hoat héa, AH la hiéu tng nhiét clia phan tng trong diéu kién déng 4p. Phan
ung xay ra khi AH< 0.

5. CAU TRUC PHAN TU HOP CHAT HUU CO

Trong hod hoc hitu co ta thuong gip nhiéu hop chat khac nhau vé tinh chat, song lai c6 cling
mot cong thic phan ti. Hién tuong mot cong thic phan tir tng v6i hai hoac nhiéu hop chat khac
nhau dugc goi la hién tugng dong phan. Hién tuong dong phan da duoc giai thich trén co s&
thuyét ciu tao hod hoc cua nha bac hoc Nga A. M. Butlérop. Do ¢6 hién tuong dong phan ma s6
lugng céc cac hop chat hitu co duge tim thay tang 1én gép boi. C6 hién tuong dong phan 1a do cac
chat c6 cdu tric khac nhau.
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Nguoi ta da biét rat nhiéu loai dong phan khéac nhau, nhung chung quy lai dua vao céc dac
diém vé cdu tric ta c6 thé phan chdng thanh hai loai chinh, d6 1a déng phan cau tao (d6ng phan
mat phang) va déng phan khong gian (déng phan lap thé).

5.1. PONG PHAN CAU TAO

Cdc dong phan cdu tao phan biét nhau vé trat tu sdp x€p cliia cac nguyén tlr trong phan tir
hoac vé loai lién két gilta cdc nguyén tu, tic 1a phan biét nhau vé mat cau tao. Sau day 1a mot s6
dong phan cau tao chu yéu.

a. DPong phan mach cacbon

Cac dong phan loai nay phan biét nhau vé cach sip x€p cdc nguyén tir cacbon trong mach.

Thi du, n-pentan; isopentan va neopentan déu cé cong thiic phan tir 1a C;H,,, nhung cé cau tao
mach cacbon khic nhau:

CH,€ CH,
CH,-CH,-CH,-CH,-CH, = CH,-CH-CH,-CH, CH,-C-CH,
CH,
n-pentan isopentan neopentan

S6 doéng phan mach cacbon tang 1én rat nhanh theo s6 nguyén tir cacbon cé trong phan tir.
Thi du, butan C,H,, ¢6 2 dong phan, heptan C;H,; ¢c6 9 déng phan, decan C,H,, c6 159 dong
phén, tridecan C ;H,;c6 803 dong phan, tricontan C,Hy,c6 411846763 dong phan ...

b. Pong phan nhém dinh chiic

Céc dong phan nhém dinh chiic ¢6 cung thanh phan phéan tir, nhung khdc nhau vé nhém dinh
chic.

Thi du: CH;-CH,-C-H va  CH;-C-CH,
O 0]
andehit propionic axeton
Hai chit nay cuing c¢6 thanh phan phan tt C;H,O, nhung c¢6 nhém dinh chic khac nhau.
Nhoém dinh chic cta andehit propionic 1a -CH=0, con ctia axeton la >C=0. Andehit propionic c6
diém s6i & 50°C, tham gia duoc phan ting trang bac va phan ting v6i thudc thir Phélinh. Axeton soi
& 40°C, khong tham gia duoc phan tng trang bac ciing nhu phan tng véi thude thir Phélinh.

c. DPong phan vi tri nhém dinh chiic

Céc dong phan loai nay c6 ciing thanh phan phan tir, cing nhém dinh chic, nhung phan biét
nhau vé vi tri ctia nhém dinh chiic trong mach cacbon.

Thi du:

CH,-CH,-CH,-OH CH,-CH-CH,
OH
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propan-1-ol propan-2-ol

Hai dong phan nay c6 cuing thanh phan phan tir C;H;O, ciing nhém dinh chic ruou (nhém -
OH), nhung vi tri cua nhém -OH trong mach cacbon khac nhau.

d. Pong phan lién két

Céc dong phan nay phan biét nhau vé loai lién két giita cac nguyén tir cacbon. Thi du, buten-2
va xiclobutan.

H,C—CH,

|
CH,-CH=CH-CH, H,C—CH,
But-2-en xiclobutan

Trong phan tir hai dong phan nay cic nguyén tlr cacbon lién két v6i nhau theo cac cach khac
nhau.

Ngoai bon loai dong phan cdu tao chinh trén day, hién tuong hd bién hay hién tugng
tautome 12 hién tuong tu chuyén hod qua lai giita hai dang déng phan khong bén ciing duoc xép
vao mot loai cia dong phan céu tao.

Thi du, hai dang cu tao ton tai trong dung dich ctia axetamit:

CH,;-C-NH, CH,-C=NH
0] OH
(dang amit) (dang imit)

5.2. PONG PHAN KHONG GIAN

Céc dong phan khong gian c6 cuing thanh phan phan t, ciing mot cau tao, nhung khac nhau
v€ su phan bo khong gian clia cdc nguyén tir hoac cdc nhém nguyén tir trong phan tir. Hai loai
déng phan khong gian chinh 12 déng phan hinh hoc v déng phan quang hoc. O hai loai nay céc
chat dong phan phan biét nhau vé “céu hinh”, tic l1a su phan biét trong khong gian ctua cdc nguyén
tlr hay cdc nhém nguyén tir xung quanh phan “cting nhac” hoac phan “khong trung véi anh” clia
phan tir. Ngoai ra, cac déng phan cau dang ciing c6 thé duoc coi la loai dong phan khong gian thi
ba. Tat ca cac loai dong phan khong gian nay nhiéu khi xuat hién xen k& nhau.

a. Dong phan hinh hoc

Néu c6 hai nguyén tlr ndi v6i nhau biang mot lién két cong hod tri “cting nhac”, nghia 1a
khong c6 su quay cua hai phan phan tir quanh truc néi cua hai nguyén tir nay thi hai nhém thé néi
v6i ching c6 thé c¢6 nhitng cdch phan bo khong gian khic nhau: Néu ching & cling phia doi véi
nhau ta goi 1a dong phan cis, khac phia la dong phan trans.

Dua trén co s& d6, dong phan hinh hoc thuong cé & cac hop chat ¢6 noi doi cacbon-cacbon,
ndi doi giita cacbon va mot so di t6 nao d6 hoac gitta cac di to véi nhau va & cac hgp chat mach
vong. D6 1a nhitng phan ciing nhéc, 1am cho cdc nhém thé n6i véi ching khong ¢6 kha nang quay
tu do. Sau day 1a mot so thi du:

Trwong Dai hoc Néng nghiép Ha Noi - - Giao trinh HBB hiPU CO ..., 17



HOOC COOH

axit maleic (cis)

H H
\c _ c/
HOOC / \CH3
axit iso crotonic (cis)
RI\\ / R, RI\ / R,
i
HO/ N\OH

oxim

cis-1,2-dimetylxiclopropan

H
COOH
A -
C— C\
HOOC H
axit fumaric (trans)
H

~
PN

HOOC H
axit crotonic (trans)
C\6H5 C6H5 C6H5
—— N=—
L) LX) oo
azobenzen

C{V\\

CH,;

trans-1,2-dimetyl xiclopropan

Céc dong phan hinh hoc khac nhau rd rét vé tinh chat vat 1i va hod hoc.

Dé phan biét cdc dong phan dang cis va dang trans ngudi ta c6 thé can cit vao:

Momen ludng cuc: momen ludng cuc ctia dong phan dang cis luon luon 16n hon méomen

ludng cuc cua dang trans.

Thi du, phan tir 1,2-dicloeten:

l—kf /Cl
T

trans-1,2-dicloeten
p=0
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- Nhiét do soi, nhiét do néng chdy, ti khoi khac nhau. Ching han, cis-1,2-dicloeten so6i &
60,8°C, ti trong 1a 1,283, con trans- 1,2-dicloeten so6i & 47,9°C va ti trong 1a 1,256.

- Kha nang tham gia phan tng hod hoc cua dong phan dang cis thuong manh hon dong
phan dang trans.

Thi du, axit maleic (dang cis) dé dang tham gia phan tng loai nu6c dé tao thanh anhidrit

maleic.
e ‘kf_ P
PKF C<OH e e + H,0

- < OH C-C
/S \O H/ \\O

H

trong khi d6 dang trans (axit fumaric) khong thé tham gia phan ting nay.

b. Pong phan quang hoc

Diéu kién can va di dé xuat hién dong phan quang hoc & cac hop chat hitu co 1a phan t clia
ching phéi c6 cdc trung tam bat doi xting. Trung tam bat doi xding pho bién nhat doi véi cac hop
chat hitu co 1a nguyén tlr cacbon bat dai, tic 1a nguyén tir cacbon ma bon hoa tri cia né duoc lién
két vGi bon nguyén tir hoac nhém nguyén tir hoan toan khac nhau.

Thi du: Trong phan tir axit lactic:

1
CH;— (- CcooH
OH

Nguyén tir C, duoc lién két v6i cac nguyén tir va nhom nguyén tir -H, -OH, -CH,, -COOH
hoan toan khac nhau, do vay C, 1a nguyén tir cacbon bat doi.

Nguoi ta ki hiéu nguyén tir cacbon bat doi 1a C*.

Nhiing phan tir hop chét hitu co ¢6 chita nguyén tir cacbon bat doi c6 thé ton tai ¢ nhitng ciu
hinh khong gian kh4c nhau va dé biéu dién chiing nguoi ta c6 thé ding cdc kiéu mo hinh hoic cong
thic khac nhau, phd bién nhat 12 c4c mo hinh ti dién, mo hinh qua ciu va dac biét 1a cong thitc chiéu

Fiso (Fisher)..

Phan tir axit lactic trén day c6 hai cau hinh khong gian d6i xting nhau qua mat phiang guong.
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COOH (oM

\_~~

’ OH
Hoiﬂi ‘I"b» ~4‘!ll‘j.’
CH,
CH, A
COOH COOH
o | e
+ H OH
COOH ; COOH
HO H o H OH
CH, : CH,

©
Cau hinh khong gian cua axit lactic

a) Mo hinh tt dién
b) MO0 hinh khoi cau va thanh noi
c) Cong thic chiéu Fiso

Hai cau hinh nay trong chiing rat giong nhau, song khong bao gid ¢6 thé trung khit 1én nhau
duoc, ma chdng luon luon d6i xing nhau nhu vat va anh trong guong, nhu ban tay trai va ban tay
phai, nhu hai chiéc gidy cia mot doi...Khi & trang thdi 16ng, khi hoac trong dung dich chiing déu
c6 khd nang 1am quay mat phiang 4nh sdng phan cuc. Géc quay déi véi ca hai dang déu bing nhau
vé gia tri tuyét doi, nhung huéng quay thi d6i lap nhau. Nguoi ta goi dé la nhitng dong phan
quang hoc.

Vay, déng phan quang hoc la nhitng chét cé ciing thanh phan phan tir, cé cing ciu tao, nhung

c6 cau hinh khong gian khdc nhau do d6 c6 kha nang 1am quay mat phang 4nh sdng phan cuc khéc
nhau.
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Ngoai nguyén tlr cacbon, con mot s6 nguyén tir khdc nhu nito, photpho, silic ciing c6 thé
dong vai tro trung tam bat doi xing. Chang han, nguoi ta da phan lap duoc cac mudi amoni, cac
hop chat silic va cac photphin quang hoat ctia cac hop chat sau day:

(CH3),CH ©©

(CH;),CHCH, ..uml\N CH,CH;. Cfa ; Hmm\)Si—CH3

CH3 C¢Hs

@)

”lp@

n- C3H7

) C6H5 aunil|]

Tinh quang hoat con dugc tim thiy & ca mot s6 truong hop phan ta khong trung véi anh ma
khong cé cac trung tam bat doi xung.

Thi du: axit 6,6’- dinitro diphenic

N2 coon OO No,
C‘OOH %o, ' 0, COOH

Hai dong phan quang hoc ¢ tri s6 tuyét doi cua géc quay cuc biang nhau nhung khac dau
duge goi 1a hai chat nghich quang va chiing tao thanh mot cap nghich quang.

Trong tu nhién va trong c4c phan ting tong hop nhiéu khi ngudi ta nhan dugc cidc dong phan
doi quang cuing v6i nhau. Mot tap hop gém cédc luong bang nhau clia cdc dong phan quay phai va
déng phan quay trdi goi 12 bién thé raxemic. O trang thdi rin ta con phan biét hén hop raxemic va
hop chét raxemic. Hén hop raxemic 1a mot hén hgp vé6i lugng béing nhau céc tinh thé clia dang
quay phdi va dang quay trai, khi hinh thanh tinh thé tr mot dung dich bién thé raxemic thi cic
dang nay két tinh riéng ré. Trai lai, khi hinh thanh hop chat raxemic thi cac phan tir nghich quang
két hop ting doi mot thanh t€ bao co ban cua tinh thé, trong t€ bao nay ludn c6 mot lugng bang
nhau cua cac dong phan quay phai va quay trai.

Trong trudong hop phan tir ¢6 nhiéu trung tam bét d6i xding thi s6 dong phan quang hoc tang
lén rat nhanh. Chang han, vé6i phan tir ¢6 n nguyén tit cacbon bat d6i khac nhau thi s6 dong phan
quang hoc 12 2", s6 cap nghich quang va s& bién thé raxemic s& 1a 2™'. Tuy nhién, néu c6 nhiing
trung tam bat doi xing giong nhau trong phan tkr thi s6 dong phan quang hoc, cling nhu s6 cap
nghich quang va s6 bién thé raxemic sé& it hon so v6i cdch tinh trén.

Thi du, phan tir o, B-dihidroxibutyric.

CH;-CHOH-CHOH-COOH
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Trong phan tir ctia n6 ¢6 hai nguyén tlr cacbon bat doi, do vay sé c6 4 dong phan quang hoc,
tao thanh hai cap nghich quang va hai bién thé raxemic. Cong thitc chiéu Fiso clia cdc dong phan
quang hoc dé nhu sau:

COOH | COOH COOH | COOH
H—}—0OH i HO——H H_ 1 _OH E HO——H
H_| OH é Ho—l_u  HO—-H | BH{—oOH

|

CH; ; CH; CH; ! CH;

Can cit vao ciu hinh, cdc chat hoat quang c6 thé dugc chia thanh hai day 16n: Day D va day
L. D6 1a nhiing ki hiéu dung dé chi cau hinh ctia phan tir chat hoat quang. Can ctt d€ xép mot chat
hoat quang nao d6 vao day D hay ddy L la cdc cdu hinh chudn cla phan t&r glixerandehit. Phan tir
glixerandehit cé mot C*, do d6 c6 hai cau hinh khong gian khdc nhau, Gng v6i hai dong phan
quang hoc.

CHO ! CHO
H OH ! H H
CH,-OH ' CH,-OH
D(+)glixerandehit L(-)glixerandehit

Nhimng chét hoat quang ¢6 1 C*, néu su sap xép H va OH quanh nguyén tir C* giong su sap x€p
cua D-glixerandehit thi chat d6 thuoc day D, néu su sip x&p do giong L-glixerandehit thi thuoc day L.

Thi du:
COOH COOH
H OH H H
CH3 CH3
axit D(-)lactic axit L(+)lactic

Dai v6i nhitng chét c6 nhiéu nguyén tir C* nguoi ta cling x€p tuong tu, nhung phai cin cd
vao cau hinh clia nguyén tir C* xa nhém chic, trong d6 nguyén tir cacbon c6 chi s6 oxi hod cao
nhat.
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Thi du:

CHO i CHO

H—| OH ! HO—|—H
HO_| _H i H_1 OH

H_| OH ' HO—l_H

H_| oH 5 HO—1 _H
CH,OH CH,0H

D(+) glucozo L(-) glucozo

Dau (+), (-) trong cdc cong thiic chiéu 1a dung dé chi chiéu quay ctia mat phang 4nh sdng
phan cuc.

Trong céc hop chat khac, nhém chuén c6 thé 1a SH, NH,, X, CH,

Hién tuong quang hoat rit pho bién trong cdc hop chat hitu co, dic biét trong cdc hop chat tu
nhién va ¢6 y nghia sinh hoc rat 16n. Trong tu nhién, cé nhiéu chit (gluxit, axit amin, protein,
ankaloit...) 1a nhitng chat quang hoat.

c. Caudang

Khai niém cdc cau dang hay con goi 1a cac hinh thé cia mot phan tir ding dé chi cdc dang
cau tric khong gian clia n6é chi phan biét nhau do quay quanh mot lién két don va khong thé dua
vé triing khit 1én nhau. Ching han, & phan tir etan, hai nhém metyl c6 thé quay quanh truc lién két
cacbon-cacbon va do d6 phan tir ¢6 thé ¢6 vo s6 cdu dang khéc nhau, trong d6 hai cdu dang dién
hinh 12 c4u dang che khuét va cdu dang xen k&. D€ biéu dién cdc cidu dang ngudi ta dung cong
thic phoi canh hodc thuan tién hon 1a cong thitc Niumen.

Cau dang che khuat: Cau dang xen ké:
N H, H
"" “”, /H H H
oy -
||\||\ it H H
H
cong thic phoi canh  cong thitc Niumen cong thitc phoi canh cong thitc Niumen

O céu dang che khuét, cic nguyeén tir hidro ctia hai nhém metyl che khuat nhau. O céu dang
xen k€&, cdc nguyén ti hidro cia hai nhém metyl & vao ché tréng cta nhau. Ciu dang xen k& bén
hon céu dang che khuét, hiéu s6 nang luong gitta hai dang nay la 2,8 kcal/mol.
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O céc din xudt th€ 1,2 cha etan ta ciing xét tuong tw. Tuy nhién, s6 cdu dang dién hinh & day
khong phai 1a hai, ma 1a sau, trong d6 c6 ba la dang xen k€& va ba la dang che khuét. Thi du, &
n-butan ta cé ba cau dang xen k& va ba cau dang che khuét nhu sau:

CH CH CH CH3CH CH
::@j{ @j{ ”QQ\?;CHS @3 ”@31 3 “/@3
—H _ —CH
H H H H 3
CH3 H H3 H H

dang doi (anti) cac dang léch dang khuat céc dang ntra khuat

Cac dang léch va nira khuat & mic nang luong nhu nhau. Cau dang uu tién la cdu dang doi.
Cau dang nay bén hon céu dang léch 0,8 kcal/mol, bén hon cau dang ntra khuat 3.4 kcal/mol va
cdu dang khuat khoang 4,4 - 6,1 kcal/mol.

Ta goi cdc cau dang c6 thé ton tai bén viing 12 cidc dong phan cdu dang.

Cac dong phan cau dang thuc t€ c6 ton tai va c6 thé nhan biét duoc thong qua viéc khao st
céc tinh chat vat If va hod hoc, song khong thé phan lap duoc chiing riéng biét bdi vi chiing rat dé
dang chuyén hod 1an nhau qua viéc quay quanh truc lién két don.

6. ANH HUGNG TUONG HO GIUA CAC NGUYEN TU VA NHOM NGUYEN TU
TRONG PHAN TU HQP CHAT HUU CO

Vén dé anh hudng twong ho gilta cdc nguyén tir va nhom nguyén tir trong phan tir hop chat
hitu co da dugc nha bac hoc Nga A. M. Butlérop trinh bay trong thuyét “ciu tao hod hoc” nam
1861. Sau d6, Maccopnhicop da phét trién thanh hoc thuyét goi 12 thuyét “4nh hudng tuong hd
gifta cac nguyeén ti va nhém nguyén tu trong phan tir hop chat hitu co”. Noi dung ctia hoc thuyét
nay duoc trinh bay dudi dang mot s6 “hiéu tng” dién tu sau day.

6.1. HIEU UNG CAM UNG
Dé hiéu thé nao 12 hiéu tng cam tng, truc hét chiing ta xét mot s6 thi du sau day.

Thi du 1, so sanh muc d¢ linh dong ctia nguyén tir hidro trong nhom hidroxyl cla axit axetic
va axit cloaxetic.

CH,-C-O-H CI-CH,-C-O-H
o) o)

axit axetic axit cloaxetic

Ka=1,8.10° Ka= 155. 107

O ca hai axit trén déu c¢6 nhém cacboxyl (-COOH). Trong nhém nay lién két O-H von 1a
lién két phan cuc vé€ phia nguyén tir oxi do né ¢6 do am dién 16n hon. Mat khac, nhém cacbonyl
(>C=0) ciing hit electron ding chung trong lién két C-O vé phia minh, khién cho nguyén tir oxi
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cang hiit cap electron diing chung cta lién két O-H vé phia n6 manh hon. Két qua la lién két O-H
cang phan cuc manh va nguyén tir H trong nhém -OH trd nén linh dong. Ta c6 thé biéu dién qu4
trinh dé nhu sau:

— C=—0<<H

I(I)l

Qua hing s6 Ka ta thdy tinh axit cua axit cloaxetic manh hon rat nhiéu so vdi axit axetic.
N6i mot cach khac, nguyén ta H trong nhom OH cua axit cloaxetic linh dong hon cua axit axetic.
Nguyén nhan cua diéu d6 dugc giai thich nhu sau: Trong phan tir axit cloaxetic, nhom cacboxyl
duoc lién két truc ti€p v6i nhém -CH,CI, do anh hudng cta nguyén tir clo ¢c6 do am dién 16n ma
lien két C-Cl bi phan cuc vé phia nguyén ti clo. Nhd su phan cuc ndy ma nguyén ti clo mang
phan dién tich am (ki hiéu &), nguyén ti cacbon trong nhém CH, mang phan dién tich duong (ki
hiéu &%), nguyén tir cacbon nay lai hit cap electron dung chung giita né va nguyén tir cacbon
trong nhom cacboxyl vé phia né, tir d6 gay anh hudng ti€p theo va cudi cing dan dén lién két O-H
tré nén rat phan cuc.

I(I)l

Nguoc lai, trong phan tr axit axetic, nhom cacboxyl lién két v6i nhom metyl (-CH,). Nguoi
ta da chiing minh duogc ring nhém metyl c6 kha niang ddy Iui cap electron ra xa minh. Trong
truong hop dé6 nhém metyl trung hoa bét phan dién tich duong ctia nguyén tr cacbon trong nhém
cacboxyl, tir d6 gy anh hudng ti€p theo lam giam bét su phan cuc cta lién két O-H.

o+
CHs—>» C<—0O=H

ﬂ))

Anh huéng ctia nguyén tir clo v nhém metyl theo ki€u nhu vay duoc goi 1a hiéu ting cam
ung. Nguyén tir clo va nhém metyl la nhitng trung tam gay nén hiéu ting cam ung.

Thi du 2, xét hai phan tlr propan va n-propyl clorua ta thay rang, khac véi propan, phan tir n-
propyl clorua c6 lién két C,-Cl bi phan cuc manh vé phia nguyén tir clo 1a nguyén tir ¢c6 do am
dién 16n hon.

Do d6 nguyén tir clo mang mot phan dién tich am, con nguyén tir C, mang mot phan dién
tich duong. Vi nguyén t& C, mang mot phan dién tich duong nén lién két C,-C, ciing bi phan cuc
vé phia C,, r6i dén lién két C,-C, ciing bi phan cuc vé phia C,, mac du su phan cuc da yéu hon
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nhiéu. Su phan cuc ciing xay ra ¢ ca cdc lién két C-H trong phan tur. K&t qua chung 1a phan tu
n-propyl clorua la phan tr phan cuc.

T nhitng thi du trén ta c¢6 thé hi€u vé hiéu ting cam tng nhu sau: Hiéu tng cam tng la su di
chuyén may electron doc theo mach cacbon duéi tdc dung hit hodc ddy ctia cdc nguyén tir the hay
nhom thé; hay hiéu ting cam ung 1a su phan cuc lan truyén céc lién két lién ti€p theo mach lién
két o do su phan cuc ctia mot lién két nao do.

Ngudi ta thuong diing miii tén thang (—) dé chi huéng lan truyén clia hiéu ting cim ting.

Hiéu tng cam tng duoc ki hiéu bang chit I (Inductive effect). Néu quy udc rang trong lién
két o (C-H), nguyén ta H c¢6 1=0 thi nhiing nhém th€ c6 kha nang hit electron manh hon H dugc
coi 12 nhitng nhém c¢6 hiéu ting cdm tng am (-I), con nhitng nhém c¢6 kha niang ddy electron manh
hon H la nhitng nhém ¢6 hiéu ting cam tng duong (+1).

o+ o— o— o+
Y —=C H—C X=—_C

+I =0 -I

Hiéu ung +I thuong thdy & cac nhom ankyl va cdc nhdm mang dién tich am. Nhém ankyl
cang 16n, cang phan nhéanh hiéu tng +I cang 16n. Trong cdc nhém mang dién tich am, do am dién
cang nho hiéu tng +I cang 16n.

CH3 / CH3
-CH3 < -CHz-CH:; < -C\H < -C— CH3
CH,4 CH;
© © e
-0 <-S < -Se

Hiéu tng -I thuong thdy & cdc nhém khong no, cic nhom mang dién tich duong va cac
nhom tng véi nhitng nguyén t6 c¢6 do am dién 16n. N6i chung, cic nhém cang khong no, c6 do
am dién cang I6n thi hiéu tng -1 cang 16n.

-C=CR > -CR=CR, >-CR,-CR;
-F >-Cl >-Br >-I

® ®
-OR, >-OR ; -NRj3 >-NR,

® ® ®
-OR2 > -SR2 > SGRZ 5 ees
Dac tinh quan trong nhét cta hiéu ting cam tng la né giam rat nhanh khi mach cac lién két
o kéo dai. Thi du, phan tr axit butyric:

Y B«
CH3-CH2-CH2-(\2-O-H
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Néu thay th€¢ mot nguyén tir H & cdc vi tri o, B, y bang nguyén tir clo thi 1am cho luc axit
tang 1én. Néu nguyén tlr clo & vi tri o luc axit tang 92 1an, néu & vi tri B luc axit tang 6 1an, con
néu & vi tri y luc axit chi tang c6 2 14n so véi luc axit clia axit butyric.

6.2. HIEU UNG LIEN HOP

Hiéu ting lién hop chi dac trung cho cac phan tir ¢6 chita hé lién hop.

Phan tir ¢6 chia hé lién hop 1a nhiing phan ti t.rong d6 c6 céac lién két boi luan phién lién
két don m-1) hoac nhitng phan tir trong d6 con nguyén tir hay nhém nguyén tir cé cap electron
khong phan chia (cap electron tu do, chua tham gia lién két) cach lién két m bang mot lién két
don.

Thi du: Céc phan tir sau day c6 chita hé lién hop:

CH,=CH-CH=CH, ; CH,=CH-CH=CH-CH=0

CH;-¢-NH, : CHy=CH-{

@ | ©_ S

O céc he lien hop nhu vay ¢6 mot co ché chuyén dich electron dic trung cho obitan phan tir
ctia hé lién hop, khdc hin co ché chuyén dich cidm ting & trén. Dé biéu dién chiéu chuyén dich
dién tir trong hé lién hop nguoi ta ding midii tén cong.

Thi du: Phan t&r lién hop but-1,3-dien & trang thai binh thuong khong phan cuc, 4 electron p
cla 4 nguyén tir cacbon di xen phii 14n nhau, pha hoa chung vao nhau dé tao thanh mot obitan
phan tir © duy nhat giai tda déu trén ca 4 nguyén tir cacbon.

< + >

CH, — CH — CH — CH,

Néu thay thé mot nguyén tir H & nhém -CH, biang nhém -CHO chang han thi nhém nay s& tham
gia lién hop vdi obitan phan tir © cta butadien. Nho dac tinh phan cuc san ¢6 cia nhém -CHO, toan
bo obitan phan tir © méi hinh thanh cta phan tir bi dich chuyén mot phan vé phia nguyén tir oxi.
Ta néi & day c6 hiéu tng lién hop wt-.
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—— + >

CH,—CH—CH —CH— CH—O
)

CH2:/CH1 CH==CH CH=— 0

Mot thi du khéc, trong phan tt vinyl clorua:

CH,=CH-Cl:

Nguyén tlr clo con ba cap electron p tu do chua tham gia lién két. Mot trong ba cap nay cé
truc song song vai truc cua céac electron tai ving ndi doi, vi vy chuing s€ tham gia lién hop véi
nhau dé tao thanh obitan phan tir méi. Toan bo obitan phan tir méi nay bi ddy léch vé phia nguyén
ta C,.

e

Glon L5

Hiéu ting lién hop trong truong hop nay la hiéu tng lién hop p-m.

Vay, hiéu ting lién hop 1a hiéu ting dich chuyén may electron n trong hé lién hop dudi anh
hudng hiit hodc day electron ctia cic nhom thé.

Hiéu tng lién hop duoc ki hiéu bang chit C (conjugate effect). Nguoi ta cling phan biét hiéu
ung lién hop thanh hai loai: Hiéu tng lién hop am (-C) va hiéu tng lién hop duong (+C).

Nhitng nhém thé€ c¢6 kha nang hit electron gay ra hiéu tng lién hop am, thuong la nhiing
nhém thé khong no nhu céc nhém -NO,, -CN, -CHO, -COOH, >C=0, >C=NH ... Huéng chuyén
dich electron trong hé lién hop c6 chita nhém véi hiéu tng -C duogc mo ta nhu sau:

c =L X Y

C C=Y

Day nhom th€ sau day gay ra hiéu ting -C giam dan:

-NO, > -CHO > -?-R > -(HZ-OH
o o
Cac nhém thé c6 kha nang ddy electron gay ra hiéu ting lién hop duong, d6 13 cdc nhém the
c6 cap electron p tu do nhu cdc halogen (-X), -NH,, -OCH,, ...Hudng chuyén dich electron theo
hudng di ve phia lién két .
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Y oL

Day nhom thé€ sau day gay ra hiéu tng +C giam dan:
-F>-Cl >-Br>-1 >-OH >-NH,
Ngoai nhitng nhém thé luon ludén biéu hién hiéu tng -C hoic +C, con ¢6 mot s6 nhém cé
hiéu tng lién hop vé6i chiéu thay déi tuy thudc vao ban chat ciia nhém thé lién két véi ching. D6

la cdc nhém nhu vinyl (CH,=CH-), phenyl (C{H-), etinyl (CH =C-) ...

Thi du:

Ct

N . f\sz
\O
—_— —_— —\
+C -C -C +C

Mot s6 nhom thé nhu cac halogen, -NH,, -OH, vv...dong thoi gay hai hiéu ung +C va -I
nguoc chiéu nhau. Trong nhiing trudng hop nhu vay, néi chung +C > -I va hiéu ting +C quyét dinh
ca kha nang 1an chiéu huéng phan dng. Riéng truong hop cédc halogen, do ¢6 do am dién 16n
nén -I > +C, hiéu tng -I quyét dinh kha nang phan tng, nhung hiéu ing +C quyét dinh chiéu
huéng cua phan tng.

Xét vé dac tinh clia hiéu tGng lién hop ngudi ta thay rang khac véi hiéu tng cam tng, hiéu
ting lién hop chi thay d6i rat it n€u tang chiéu dai mach lién hgp. Pac tinh nita 12 hiéu tng lién
hop chi xuat hién trén hé lién hgp phang hay gan phang, tirc 12 hé lién hop trong dé truc clia cc
ocbitan 7 va p song song hay gan nhu song song véi nhau.

Hé n—r phang Hé n—n khong phing
xen phu khong xen phu

6.3. HIEU UNG SIEU LIEN HOP

Trong hé thong nhiing phan ti ¢6 chtta nhiing lién két C-H ding cach lién két kép bai lién
két don C-C nhu:
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¢=0

; i
|
C-e=C -C-

i
_C-
1 |

C=N ;

_O_

O nhiing hé thong nhu vay c6 su lién hop giita cap electron 7 cha lién két kép véi cap
electron o cta lién két C-H (ding miii tén cong di tir lién két C-H dén lién két C- C dé chi su lién
hop d6). Su lién hgp nhu vay dugc goi 1a hiéu tng siéu lién hop hay hiéu tng lién hop o-.

H H
|

H
s e e e

Hiéu tng siéu lién hop duoc ki hiéu bang chit H (hyperconjugate effect). Hiéu ting siéu lién
hop tang theo s6 luong lién két C-H & vi tri o cia nhom ankyl.

-CH, > - CH,- CH, > -CH(CH,), > - C(CH,),

Trén day ching ta da dé cap dén ba loai hiéu ting chinh thudng duogc biéu hién trong cdc hop
chat hitu co. Viéc xem xét cac hiéu ting nay cho phép ta tién doan dugc kha nang phan tng va
nhiing chiéu hudng chinh sé xay ra cua cac phan tng hitu co, dong thoi con cho phép giai thich
duogcnhiéu tinh chat clia cdc hop chat hitu co. Vi vay hiéu dugc ching 1a rat can thiét d€ nghién
cttu vé céc hop chit hitu co va cdc phan ting hitu co.
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CAU HOI VA BAI TAp

1. Céc loai dong phan? Biéu dién cdc dong phan bing cong thifc cau tao hodc cau hinh
khong gian thich hop.
2. Céc loai hiéu tng dién ti trong phan tir hop chét hitu co. Ung dung cta viéc xét cdc hiéu
ung dién tlr trong hoa hoc hitu co.
3. Viét cong thic ciu tao cac dong phan c6 thé c6 cha cdc hop chat ¢6 cong thiic phan tir
CH,,; C,H; C,H,0,; C;HO.
4. Cau hinh khong gian va goi tén cdc déng phan hinh hoc ctia cac hop chat sau:
But-2-en
2-metylbut-2-enoic
1,2- diclo xiclopropan
But-2-endioic
5. Cong thic chiéu Fiso va goi tén cac dong phan quang hoc cta cac hop chat sau:
Axit lactic
Alanin
Andehit glixeric
Serin
Glucozo
Fructozo
6. So sanh tinh linh dong cua nguyén tir H trong nhém -OH cua cac hgp chat sau va giai
thich bang céc hiéu ting dién tur:

HOH; C,H.OH; HCOOH

7. So sanh tinh axit ctia cac axit sau va giai thich:
HCOOH; CH,- CH,- COOH; CH,- CH,-CH,- COOH va CH,- (éH— COOH
H,

CH,- CH,- CH,- COOH; CH,= CH- CH,- COOH va CH,- CH= CH- COOH
CH,- CH,- COOH; CH,- CH- COOH va CH,- CH, - COOH
I I

8. So sanh su phan cuc cua lién két C- Cl gitra cdc hop chat sau va giai thich.

CH;
CH;- CH,- CH,- Cl; CH;- CH- Cl va CH,- C- CI
CH, CH,

CH,- CH,- Cl va CH;- Cl
9. Xét chiéu phan cuc cta cic lién két  trong cdc hop chat sau day va giai thich.
Pent- 2-en
2- metylbut-2-en
Vinyl clorua
Allyl clorua
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Chuong 11

HIDROCACBON

Hidrocacbon 1a hop chat hitu co trong phéan tir chi gdm cdc nguyén tir cacbon va hidro. Cac
nguyén tu cacbon lién két v6i nhau thanh mach cacbon.

Tuy theo cau tao mach cacbon nguoi ta chia hidrocacbon thanh: Hidrocacbon day khong
vong (hidrocacbon axiclic) va hidrocacbon day vong (hidrocacbon xiclic).

Trong mdi diy, tuy thudoc ban chat cta lién két giita cacbon va cacbon c6 thé chia
hidrocacbon thanh ankan, anken, ankadien, ankin, xiclo anken, xiclo anken, hidrocacbon thom.

Trong chuong nay ching ta chi dé cap dén mot s6 hidrocacbon chinh, d6 1a hidrocacbon no,
hidrocacbon khong vong chua no va hidrocacbon thom.

1. HIDROCACBON NO (ANKAN, XICLOANKAN)
Hidrocacbon no bao gém ankan va xicloankan.

Trong phan tlr hidrocacbon no, cic nguyén tir cacbon lién két truc ti€p v6i nhau bang lién
két xich ma (o).

An kan 12 hidrocacbon mach khong vong c6 cong thic chung 1a CH,, ., (n >1).
Xicloankan la hidrocacbon mach vong ¢6 cong thic chung la C H,, (n >3).

1.1. CACH GOI TEN VA PONG PHAN

a. Tén goi thong thuong

Céc ankan c6 tan cuing 12 dudi “an” (nghia 12 no). Bon chat ddu ctia ddy dong dang c6 tén
goi khong hé thong:

metan etan propan butan

Nhiing ankan ti€p theo goi tén theo thi tu:

Chir s6 Hilap chi s6 nguyén tir cacbon + an

Thi du:
GH,, CeH,y GH,g
pentan hexan heptan
CSH 18 C9H20 C10H22
octan nonan decan
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Dé chi hidrocacbon khong phan nhanh thudong thém ti€p ddu ngit “n” (normal) hodc khong
c6. Tiép ddu ngit “iso” dé goi nhitng hop chat c6 hai nhém metyl & ddu mach khong phan nhdnh,
con ti€p diu ngit “neo” dé chi hop chat ¢6 3 nhém metyl & ddu mach khong phan nhanh.

Thi du: CH,
CH;- CH, -CH,- CH,- CH, CH, - CH- CH,- CH, CH;- C- CH,
H, CH,
n-pentan isopentan neopentan

b. Tén goc va bac cna goc

Trong hop chat hitu co thuong gap nhitng nhém nguyén tr dugc xem nhu mot don vi ciu
tric c6 thanh phan, s6 luong tuong tu ankan, chi it hon mot nguyén tir hidro dugc goi la géc ankyl
(cong thic chung C H,,,,-). Tén goc ankyl giong ankan tuong ting chi thay du6i “an” bang duoi
65y197.

Thi du:
CH- C,Hs- CH--
metyl etyl propyl

Dua vao bac cua nguyén tir cacbon mang hoa tri tu do, cac goc ankyl lai dugc chia thanh:
goc ankyl bac I, goc ankyl bac II, goc ankyl bac II1.

Thi du:
CH,-CH,-CH,-CH,- CH;- CH, - CH-
H,
n- butyl (goc bac I) sec- butyl (goc bac II)
CH, - CH - CH,- GH,
H, CH;- g-

H,

iso- butyl (goc bac I) tert- butyl (goc bac III)

¢. Tén goi IUPAC

Danh phéap hé thong hoa day da nhat 1a danh phap IUPAC cua hiép hoi hoa hoc quoc t€ va
ting dung (International Union of Pure and Applied Chemistry). Nguyén tic goi tén ankan theo
IUPAC bao géom cac diém sau:

- Tén cua ankan dugc két thic bang “an”.

- Mach chinh dugc chon la mach cacbon dai nhat khong phan nhanh. Nhitng nhom
ankyl két hop v6i mach chinh dugc xem nhu nhém thé.

- Viéc danh s6 mach chinh duoc tién hanh tir phia nao d6 sao cho téng céc chi so cla
nhém thé 1a bé nhat. Mdi nhém thé ¢6 chi s twong tng véi vi tri cia né trong mach.

- Truong hop c6 cac nhom thé€ gidng nhau & cuing mot nguyén ti cacbon hoac & céac
nguyén tr cacbon khéc nhau thi phai ghi s6 chi cia méi mot nhém thé trong chuing.

- Goi tén theo tht tu:

Vi tri nhanh + tén nhanh + tén mach chinh
Khi c6 mat nhiéu nhém thé khac nhau thi thit tu goi tén c6 thé theo thit tu ting dan tinh

phtic tap cia nhém thé hoac theo a, b, c.
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Thi du:

CH, - CH - QH - CH, - CH, - CH, CH,
CH, tH,-CH,
2,3 -dimetyl hexan 2,2-dimetyl-3-etyl-hexan

Cac xicloankan dugc goi tén theo cach goi IUPAC. Mach chinh luén phai 1a mach vong.
Viéc danh s6 chi duoc ti€én hanh déi véi cac xicloankan c¢6 hai nhanh trg 1én. Bit ddu danh so tir
nguyén tlr cacbon lién két v6i nhdnh don gidn nhat va theo chiéu sao cho tong s6 s6 chi vi tri
mach nhéanh 1a nhé nhét, sau d6 goi tén theo tha tu:

V1 tri nhanh + tén nhanh + xiclo + tén ankan tuong ting

Thi du:

CH; — CH,
O/ O— CH, -CH,
métylxiclohexan I-métyl-2-étylxiclopentan
d. Pong phan
Céc ankan c6 ba loai dong phan chinh 1a dong phan mach cacbon, déng phan quang hoc va

déng phan hinh thé.
Thi du 1: Cdc dong phan vé cau tao mach cacbon clia pentan.

CH

3
CH.- CH, -CH,- CH,- CH, CH,-CH- CH,- CH, CH.- C- CH,
H, H,
n- pentan isopentan neopentan

Thi du 2: C;H,, ¢6 hai cong thiic cau tao chita nguyén tir cacbon bat d6i, do dé c6 cac dong
phéan quang hoc.
CHj -CH,{H -CH, -CH, -CH;
CH;
s
CH; -CH -CH -CH, -CH;
CH;
Thi du 3: Dong phan ciu dang ctia n-butan

H; CH3(CH;
H
Hj

dang d6i cua butan dang khuat ctia butan
Xicloankan ¢6 s6 dong phan nhiéu hon s6 déng phan cuia ankan. Xicloankan cé cédc loai
doéng phan sau:
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- Dong phan vé cdu tao mach cacbon ¢ phan nhanh

Thi du:

O_ CH2 -CH2 -CH3

n propylxiclopentan
- Do6ng phan vé céu tao mach vong

Thi du:
o™

metylxiclopentan
- Dong phan vé vi tri nhdnh
Thi du:
|CH3

O CH, -CH,4

I-metyl-2-etyl xiclohexan
- Dong phan hinh hoc
Thi du:

cis -1,2-dimetyl
xiclopropan

1.2. PHUONG PHAP PIEU CHE

a. Phan iing Vuyéc- Fittic

(CH;

O_ CH -CH3

isopropylxiclopentan

®

xiclohexan

CH,

CH, -CH;

I-metyl-4-etyl xiclohexan

CH,4

ZAN

CH,

trans -1,2-dimetyl
xiclopropan

Nguyén tac cta phuong phép nay 1a cho dan xuat halogen tdc dung véi kim loai Na.
0
CH3-CH,-Cl +2Na+ Cl- CH -CH; —L» CHj3-CH,- ICH -CH; + 2NaCl

ICH2 -CH, - FHZ +2 Na —t0—> A + 2NaBr

Br Br

b. Phan iing décacboxyl hoa

O diéu kién nhiét do cao va c6 xuc tic, axit cacboxylic bi loai CO, tao thanh ankan.
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Thi du:

CH; - CH,-COOH _tf_> CH; - CH; + CO,
X

z
ICH2 - CHz-C —_ OH MI‘IO tO CH2 - C&z [H] CH2 - (&2
CH, - CH,-C— OH 5. 0 e I e
27N - H,0, -CO, CH,-CH, Zn + HCl CH, - Cf,
0 -H,0

Thong thuong nguoi ta tién hanh décacboxyl hod muoi cacboxylat.

Thi du:
< CaO
CH;COONa + NaOH ran 7» CH, + Na,CO;
CH, -CH,.Z CH, - CH CH, -CH
2-LH-L — 0O 0 2° 2°
CH, -CH,C— 0 eS| CC?C=O A, CC?CHz
0] - H,O

c. Pién phan dung dich mudéi natri ctia axit monocacboxylic

2 RCOONa + 2 H,0—3B R R +2NaOH +2 CO, + H,

1.3. TINH CHAT VAT Lf

Ankan 12 nhitng chat khong mau, khong mui, it tan trong nuGc, tan nhiéu trong dung moi
httu co, c6 khoi luong riéng nho hon 1,0.

Bon chat ddu clia day dong ding 1a chat khi, nhitng ankan c6 tir 5-17 nguyén tir cacbon
trong phan tir 1a chat 16ng, tir C ¢H,, trdy 1én 12 nhitng chét ran.

Nhiét do soi, nhiét do néng chay ting dan theo chiéu ting mach cacbon. Cic dong phan
mach nhanh c6 nhiét do so6i thap hon déng phan mach thang. nhiét do soi cang thap néu s6 nhanh
cang nhiéu va cang gan dau mach chinh.

Xicloankan ciing 1a nhitng chit khong mau, khong mui c6 nhiét do so6i cao hon nhiét do soi
cta ankan tuong ung. Xiclopentan va xiclohexan la nhitng chat long, con cac xicloankan cao hon
12 nhitng chat ran.

1.4. CAU TAO

Trong phan tir ankan va xicloankan cdc nguyén tlr cacbon déu & trang thdi lai hod sp’. Bon
obitan lai hod sp’ clia nguyén tit cacbon ¢é hinh dang, mifc nang luong nhu nhau huéng vé bon
dinh ctia mot t dién déu. Géc hod tri 1a 109°28°. Bon obitan lai hod sp’clia nguyén tir cacbon nay
tao vé6i obitan sp’ clia nguyén tir cacbon khdc hodc véi obitan s clia nguyén tir hidro bon lién két
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o. Do trong phan tir ankan chi gdm cdc lién két o bén viing nén ankan khé tham gia cdc phan tng
hod hoc.

Hinh 2.1. Cdc lién két otrong phdn tir metan va etan

Trong phéan tir xicloankan ciing chi gébm céc lién két 6 bén viing, nhung do mach cacbon
déng vong lam cho géc lién két bi thay déi so véi géc hoa tri 109°28°, din dén do bén cha cic
xicloankan thay doi. Céc xicloankan c6 so canh ctia vong khdc nhau, géc lién két khac nhau, do bén
s€ khic nhau.

Dé gidi thich do bén khdc nhau clia cdc xicloankan, nam 1885 Andonpho Bayer da dua ra
thuyét stic cang Bayer. Noi dung cta thuyét stic cang Bayer nhu sau:

- Moi nguyén tir cacbon tao vong cling nim trén mot mat phang, nghia 13 vong c6 cau tao
phéng.

- G6c hod tri bén 1a géc 10928, C4c gbc hod tri clia vong 16n hon hay nho hon 109°28” déu
lam cho lién két cacbon-cacbon kém bén vi né phai chiu mot luc “cang ra” hay “ép lai”.
G6c cang hay géc ép cang 16n vong cang kém bén va kha nang phan ting ctia vong cang
16n.

Goc cang hay ép dugc tinh bang biéu thiic:

0~ Q!
o 109 ;8 B

Trong do: o la goc cang hay goc ép
[ 1a géc cua vong

K&t qua tinh do chénh léch goc hoa tri cia mdt so xicloankan nhu sau:

n 3 4 5 6 7 8
o +24°44 | +9%44 | +0°44 | -5°16 | -9°33 -12°51

Nhu vay stc cang 16n nhat 1a xiclopropan, nhung stic cang nay giam bét mot chiit do nhiing
obitan lai hod clia nguyén tlr cacbon bi xen phu theo dang lién két hinh qua chuoi.
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Hinh 2.2. Lién két hinh qud chudi

Lién két nay kém hiéu qua, 1a trung gian giira lién két ¢ va lién két . Dicu d6 cho phép giai
thich xiclopropan c6 khuynh huéng tham gia phan ting cong hop mé vong.

Khi tang kich thudc ctia vong do chénh 1éch clia géc hoa tri so véi goc 1i tudng giam. Nhung
xiclohexan c6 géc clia vong la 120°, vay né phai c6 siic cing 16n hon xiclopentan. Két luan nay
mau thudn véi tinh chat. S& di nhu vay 1a vi thuyét stic cang Bayer dua vao gia thuyét cau tao
phing clia moi hé théng xicloankan. Thuc t& ching c6 su sip xép khong gian khong phang cuia
cac nguyén tu cacbon trong vong, do do stic cang giam.

1.5. TINH CHAT HOA HOC

O diéu kién thuong cdc ankan kém hoat dong hod hoc, ching khong phan ting véi kiém dac,
axit dac va cdc chit oxi hoa nhu kali pecmanganat, kali bicromat. O nhiét do cao hoic trong
nhitng diéu kién dic biét ankan tham gia mot s6 phan ting, trong d6 phan tng thé, phan tng huy
la nhitng phan ting quan trong nhat.

a. Phan ing thé

Quan trong hon ca la phan tng halogen hod, d6 la phan tng thay th€ nguyén tir hidro cua
ankan bang nguyén ti halogen. Phan tng chi thuc hién dugc khi ¢6 dnh sdng khuéch tan hoac
nhiét do cao.

Phuong trinh phan ting téng quat:

RH +X, T%X—» RX +HX

Dé thay rd trung tam phan tng, ta c6 thé biéu dién dudi dang sau:

| hv |
—C-H +X, —C-X + HX
| (to) [

O day, X, 1a F,, CL,, Br,, L.
Phan tng xay ra theo co ché thé goc (Si)qua cac giai doan:
- Giai doan dau tién 1a giai doan khoi mao phan tng. Do tic dung ctia 4nh sang tit ngoai
hodc nhiét do cao, lién két gitta hai nguyén tir halogen bi cét dit theo kiéu dong li tao

thanh hai nguyén tir halogen hoat dong, moi nguyén tir halogen mang mot dién tir tu do:
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hv .

XX 2X

- Giai doan ti€p theo, nguyén tir halogen hoat dong tdc dung véi ankan cét dit dong li lién
két C-H tao ra mot goc cacbo tu do, géc nay phan ting ti€p véi phan tir halogen khac tao ra
dan xuat halogen va nguyén tir halogen hoat dong. Phan tng ti€p tuc xay ra lap di lap lai
theo kiéu phan tng day chuyén. Giai doan nay thudng duoc goi 1a giai doan phét trién
mach.

| . |
—|C-H +X —(|2'+ HX

|
—lC' +X2

| .
_ICX + X
- Phan ting ding lai khi xay ra mot trong s6 cac phan tng sau:

X

X'+ X
| | |
¢ ¢ —F
|
| .
¢+ X —¢ X
Giai doan nay duoc goi 1a giai doan tat mach.
Kha nang tham gia phan tng halogen hoa giam dan tir flo dén i6t. Flo phan tng cuc ki manh
liét v6i ankan cho san phdm cuia phan tng huy do tat ca céc lién két C-C va C-H déu bi cét diit.
C4c ankan c6 cac nguyén tlr cacbon bac khac nhau trong phan tir khi tham gia phan ting sé cho

nhiéu san phdm, nhung san phiam thé nguyén tir hidro clia nguyén tir cacbon bac cao 12 sidn phim
chinh.

Thi du:
cl
2 CH; -CH -CH;  +2Cl, @»CH3 -C-CH; + CH; -CH -CH,Cl +2 HCl
CH, CH,4 CHj,

san phdm chinh  san pham phu
b. Phan tng cong hop cua xicloankan

Céc vong 3, 4 canh kém bén, ¢6 tinh chat giong anken, ching dé dang tham gia cdc phan
ung cong hop mé vong.
Thi du:
H,
+ Br2 —— Br -CH2 -CH2 -CH2 -Br
HzC—CHz

c. Phan ing oxi hoa

O diéu kién binh thuong cac ankan khong bi oxi hod bdi oxi khong khi, cac chat oxi hoa
manh nhu H,SO, dic, KMnO,...Nhung & nhiét do cao, cdc ankan bi oxi hoa dé tao thanh san
phdm chita oxi. Khi dun néng tir 100 - 160°C véi su c6 mat clia cac chat xdc tic (KMnO,,
Na,CO,...) cdc ankan bi oxi hod boi oxi khong khi dé tao thanh cic axit.
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Thi du:

100 -160°C

CH3 -(CH2)16 -CH3 +3 02 2CH3 —(CH2)16 -COOH +2 H20
Trong mot s6 trudng hop c6 thé gay nén su ditt mach cacbon.

Oz,Xt

CH; -(CHy)n -CH; CH; -(CH,)x -COOH

CH; -(CH,)y -COOH

Khi ¢6 mat oxi du, cdc ankan bi chdy tao thanh khi CO, va H,0O, dong thoi giai phong mot
luong nhiét 16n.

Thi du:
CH; +20,—>CO, +2 H,0 +885Kj
Chinh vi th€ ma mot s6 ankan dugc dung lam nhién liéu dot.
d. Phan ing huy
0 nhiét do cao, khong cé oxi khong khi, céc ankan bi phan huy gdy mach tao thanh cac ankan
va cac hidrocacbon khong no (anken) c6 mach ngan hon. Qua trinh nay duoc goi la qué trinh

crackinh.

crackinh
CnHons2 = CxHaxs2 + CyHoy

ankan anken
—
Phan ting nay duoc diing nhiéu trong cong nghiép dau moé dé diéu ché xang.

2. HIDROCACBON KHONG VONG CHUA NO (ANKEN, ANKAPDIEN, ANKIN)

Hidrocacbon chua no 1a nhitng hidrocacbon ma trong phan tir c6 mot hay nhiéu lién két pi
(r). Nhitng hidrocacbon thuoc loai nay chi yéu gém c6: anken, ankadien, ankin.

Anken 1a hidrocacbon chua no, mach hd ¢6 mot lién két doi trong phan tir. Cong thiic chung
1a C,H,, (n>2).

Cé4c anken lap thinh mot diy déng dang, ditng dau diy dong dang 1a étylen (C,H,).

Ankadien 1a hidrocacbon chua no, mach hé ¢6 hai lién két doi trong phan tir. Cong thic
chung la C H,, , (n=3). Tuy theo vi tri cua hai lién két d6i ngudi ta phan ankadien thanh ba loai:

- Ankadien c6 hai lién két doi cach xa nhau
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Thi du: CH,=CH - CH, - CH, - CH=CH,
hex-1,5-dien
- Ankadien c6 hai lién két doi lién nhau
Thi du: CH,=C = CH, CH,;-CH=C=CH,
prop-1,2-dien but-1,2-dien

- Ankadien c6 hai lién két doi xen k& mot lién két don (ankadien lién hgp)

Thi du: CH,=CH - CH = CH, Cszg - CH = CH,
H,
but-1,3 -dien 2-metylbut-1,3-dien
(iso pren)

- Ankin la hidrocacbon chua no, mach hé c6 mot lién két ba trong phan tir. Cong thic
chung 12 C,H,, , (n>2). Chiing lap thanh mot diy déng dang, ding diu diy déng
dang 1a axetylen (C,H,).

2.1. CACH GOI TEN VA PONG PHAN
a. Tén goi thong thuong

Cach goi tén nay chi dp dung cho cac hidrocacbon khong vong, chua no don gian, c6 mot
lien két doi. Nguoi ta goi tén ankan tuong dng roi thay duodi “an” bang duoi “ylen”.

Thi du:
CH,=CH, CH,-CH=CH, CH3-§=CH2
etylen propylen isobugslen
Mot s6 ankadien c6 tén goi hé thong nhu sau:

CH,=C=CH, CH,=CH-CH=CH, CH,=CH-CH,-CH,-CH=CH, CH,=G-CH=CH,
CH,
allen divinyl diallyl isopren
D6i v6i cdc ankin, nguoi ta 14y axetilen 1Am chat goc, con cic dong ding clia axetilen duoc
coi 1a dan xudt thé cua axetilen khi thé nguyén tir hidro trong axetilen bang goc ankyl va goi tén nhu
sau:
Tén goc ankyl + axetilen
Thi du:
CH,-C=CH CH,-C =C-CH,
metyl axetilen dimetyl axetilen
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b. Tén goi IUPAC

Dé goi tén cac hidrocacbon khong vong chua no theo tén goi IUPAC, thit tu cdc budc tuong
tu nhu dé goi tén ankan, nhung chi khac:

- Chon mach chinh 1a mach cacbon dai nhat chia lién két kép.

- Panh s6 thit tu cacbon trén mach chinh bat dau tir phia gan lién két kép nhat.

- Mach chinh ¢6 tén goi clia ankan tuong ting bo dudi “an”, s6 chi vi tri lién két kép va duoi
“en”, “dien” hoac “in”.

Thi du:
CH,-CH=CH-CH, CH,=C-CH=CH, CH, —C =C-CH-CH,
CH, CH,
but-2-en 2-metylbut-1,3-dien  4-metyl pent-2-in

Céc goc chira lién két doi c6 tén goi chung la ankenyl. Can chi y tén goi thong dung cla
mot sO ankenyl sau day:

CH,=CH- CH,=CH-CH,- CH,=C-
CH,
vinyl allyl 1so- propenyl
CH,= CH,-CH=
metylen etyliden
Goc hoa tri mot cua ankin goi la ankinyl.
CH=C - CH=C -CH, -
etinyl prop-2-inyl
c. Pong phan

Céc hidrocacbon chua no ¢6 céc loai dong phan:

- DBoéng phan vé cau tao mach cacbon

Thi du:
H,
3-metyl but-1-en pent-1-en
(isopentylen) (pentylen)

- Dong phan vé vi tri lién két kép
CH; -CH, -C=CH CH; -C=C -CH;

but-1-in but-2-in
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- Bong phan hinh hoc

CH3C o CH3C _ o CHa CHy
H/ ~ CH2 -CH3 H/ ~ H
trans-pent-2-en cis-pent-2-en

2.2. PHUONG PHAP PIEU CHE
a. i tir dan xuat halogen

Cé4c hidrocacbon chua no ¢6 thé diéu ché bing cach loai HX ctia ddn xudt halogen trong
moi truong kiém/rugu:

CH; -CH -CH -CHj %» CHj - CH =C -CHj + HBr
Br CH3 ’ CH3

CH, -CH, -CHCl, ExguH CH, - C=C + 2 HCI

CH, -CH, -CH, -CH, %» CH, = CH -CH =CH, + 2 HBr
Br Br '

b. Pi tur ancol

Céc hidrocacbon chua no c6 thé diéu ché bing céch loai nuéc cua ancol trong diéu kién ¢
H,SO, dic 1am chat hdt nude & nhiét do trén 170°C.

CH; -CH, -OH —0>HZSO4dCH =CH, + H,0
PR s170°c TR R
H

CH, -CH -CH, -0H 122%9cy, _c= e+ 21,0

] >1700C

OH

H,S0, d

CH, -CH, -CH, -CH, —=—# 'CH, = CH - CH =CH, + 2H,0
o on >170%

Khi c6 mit Al,O, va nhiét do thich hgp c¢6 thé tong hop duoc but-1,3-dien tir ancol etylic.
ALO;
2 CH3 -CH2 -OH T’ CH2 = CH - CH =CH2 + 2H20 + H2

¢. Cac phuong phap riéng di¢u ché axetilen

CaC,+2H,0 — Ca(OH), + CH,
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1500°C

2 CH, CH=CH +3H,

2.3. TINH CHAT VAT L{

Cac anken tx C,H, dén C,H; la chat khi, txr C;H,, dén C,(H;, 1a chat 16ng, con lai tir C,,H,,
trd 1én 1a nhitng chat ran. C4c anken c6 nhiét do soi va nhiét do néng chay thdp hon so véi ankan
tuong tng. Nhiét do soi ctia dong phan cis cao hon dong phan trans, con nhiét do noéng chay thi
nguoc lai.

Cac ankin tinh chat vat 1i cling tuong tu nhu anken. Khi trong lugng phén tir cia cac ankin
tang lén thi nhiét do soi va nhiét do nong chay, ty trong ciing tang.

2.4. CAU TAO

a. Cau tao cua cac anken

Hai nguyén tir cacbon & lién két doi & trang théi lai hod sp”. Ba obitan lai ho4 sp” cia nguyén
ta cacbon & noi doi hinh thanh ba lién két o, trong d6 c6 mat lién két 6 (C-C) hinh thanh do su
xen phll clia obitan sp> sp” va hai lién két o khac c6 thé Ia lién két o (C-H) do su xen phu ctia
obitan sp*- s hoic lién két 6 (C-C) do su xen phli clia obitan sp” clia cabon & ndi doi va sp’ clia
cacbon. Mdi nguyén tir cacbon & lién két doi con lai mot obitan 2pz chua tham gia lai hod, ching
c6 truc vuong géc v6i mat phing chia lién két o, song song v6i nhau, ¢6 spin nguoc chiéu nhau,
ching xen phu véi nhau hinh thanh lién két ©. Do d6 lién két doi gom mot lién két o va mot lién
két 7. Vi trong phan tir c6 chita lién két m© kém bén, dé dang bi phd v& dé tham gia céc phéan ting
cong hop, oxi hoa va trung hop.

WG &

Hinh 2-3. Lién két o trong phdn ti etylen Hinh 2-4. Lién két rtrong phdn tit etylen
b. Cau tao cua ankadien
Cac ankadien c6 cau tao tuong tu nhu anken. Riéng cac ankadien lién hop cac dién tr © da
lién hop vé6i nhau tao thanh mot obitan phan tir T duy nhat giai toa trén toan bd hé lién hop.

H

H
H—7

Hinh 2-5: Lién két rtrong phdn tit but-1,3-dien
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c. Cau tao cua ankin

Hai nguyén tir cacbon & lién két ba & trang thai lai hod sp. Hai obitan lai hod sp tao thanh
hai lién két o, trong d6 c6 mot lién két o (C-C) hinh thanh do su xen pht cua hai obitan lai hoa
sp, va mot lién két o, do su xen phu cua obitan lai hod sp ctia cacbon & noi ba véi obitan s cua
nguyén tir hidroé hoac hinh thanh do su xen phti clia hai obitan lai hod sp véi sp’.

Mobi nguyén tir cacbon & n6i ba con lai hai obitan p chua tham gia lai hod, ching c¢6 truc
vuong géc v6i mat phang chia lién két o, song song v6i nhau va ¢6 spin nguoc chiéu nhau. Céc
obitan p nay xen phu v6i nhau ting doi mot hinh thanh nén hai lién két . Cac lién két © kém bén
nén céc ankin 1a hop chat hoat dong hoa hoc manh, dé dang tham gia cic phan ting cong hop, oxi
hod, phan tng trung hop.

oo A

Hinh 2-6: Cdc lién két o trong phdn tit axetilen ~ Hinh 2-7: Cdc lién két rtrong phdn tit axetilen
2.5. TINH CHAT HOA HOC
Trong phan tir cua tat ca cac hidrocacbon chua no déu c6 lién két © kém bén, lién két nay bi
phan cuc hod manh boi cac hiéu tng dién tr cé trong ndi bo phan tlr, boi tic nhan phan tng va
diéu kién phan ting, do vay cdc hidrocacbon chua no dé dang tham gia phan ing cong hop, phan
ung oxi hod, phan tng trung hop.

a. Phan tng cong hop vao lién két kép

Phan ting cong hop xay ra & lien két mt, chang han phan ing cong hop clia anken xay ra theo
so do6 tong quat sau:

A
>%+£ CS{ +AB —— >TZ— l2<
B

O day AB c6 thé 1a X,, HOH, HX, HOX, H,SO,

Phan tng xay ra theo co ch€ cong hop ai dién tir qua hai gia doan:

- O giai doan déu, tic nhan 4i dién tir (cation A*) cong hop vao nguyén tir cacbon mang
phan dién tich am & néi doi tao thanh cacbocation trung gian. Pay la giai doan cham,

thuan nghich, quyét dinh téc do phan tng.
AB —» A"+ B
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A
>6C+=KE% + A" fhél_m >E‘é\/

-0 giai doan sau, cacbocation trung gian tdc dung v6i anion B” cho san phdm. Giai doan
nay phan tng xay ra nhanh, mot chieu.

>Ei< 4 Mhanh >FJ12<

Sau day ta xét mot s6 phan ting cong hop cu thé:

- Phadn iing cong hop halogen

>e=c X, —= >
X X
O day X, 1a F,, CL,, Br,, L.
Thi du:

CH3 -CH =CH2 + Br2 — CH3 -FH -?Hz

Br Br
2 CH2 =CH -CH =CH2 +2BI‘2 e |CH2 -gH -CH =CH2 + |CH2 -CH =CH —FHZ
Br Br Br Br

pr pr

CH; -C=CH -B2. CH, £ =CH B, cH C-CH
Br Br Br Br
Phan tng cong hop Br, dugc dung dé nhan biét lién két kép.
- Phdn ting cong hop hidro halogenua (HX)

Tat ca cac hidrocacbon chua no déu dé dang cong hop v6i HX.

O—
>8C+=r?:\/ + HX >i E\/

Thi du:
Br
o+ (‘\8_ |
CH3 -l(j =CH -CH3 + HBr ——— CH3 -F -CH2 -CH3
CH3 CH3
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Co ch€ cong hop 4i dién tu:

HBr — H" + Br
S+ (\5— ® ®
CHy-C £CH-CH; +H == CHy-C-CH, -CH;
CH, CH,

T

@ C)
CH3 -lc -CH2 -CH3 +Br —— CH3 -(|: -CH2 -CH3
CH3 CH3
Cac ankadien lién hop cong hop véi hidrohalogenua bao gio ciing cho hai loai san phdm
cong hop 1,2 va cong hop 1,4.

Thi du:

Br
I
2 CH, =(|J -CH=CH, +2 HBr —— CHj; —IC -CH =CH, + CHj; —ﬁl =CH _(FHZ

CH3 CH3 CH3 Br
Co ché phan tng:
HBr —— H' + Br
. N G,
CH,=C-CH =CH, +H —— CH; - |C"—'CH"—CHz

CH3 CH3

Trong cacbocation lién hgp dién tich duong giai toa trén ca ba nguyén tir cacbon, nhung tap
trung hon 1a 6 C,, C,.
o+ O+ pr
2 CH3=(=CH = CH, +2Br’ CH; - C-CH=CH, + CHj; - IC=CH—(IZH2
CH, CH; CH; Br

Hidrohalogenua cong hgp vao ankin s& cho san pham la gem dihalogen ankan.
Thi du:

I
(:H3 -CEC _CH3 ﬂ CH3 _q :CH -CH3 ﬂl’ CH3 —q -CH2 -CH3

Cl Cl
- Cong hop nuoc
Trong moi truong axit cac anken va ankadien cong hgp nudc tao ra cac ancol.
®
H |
>c—¢ +HOH —~ H—e—(—OH
Thi du:
_ H
CH; -CH =CH, + H,0 —— CH; -CH - CH;
OH

H
CH, =CH -CH=CH, + H,O0 — CH;-CH =CH -CH, -OH

Trwong Dai hoc Néng nghiép Ha Noi - - Giao trinh HBB hibU CO ..., 47



Khi ¢6 mit clia xidc tdc Hg** va axit manh (H,SO,), cdc ankin phan tng vdi nudc tao thanh
enol, chit nay khong bén chiu su déong phan hod tao thanh hgp chét cacbonyl. Néu ankin la
axetilen s€ thu dugc andehit axetic, con ankin 1a dong dang ctia axetilen thu dugc xeton.

Thi du:
ngJr chuyén vj
CH=CH +H0 —== kaCH— OH | S IFH, -CHO
H,SO,
Hg™ chuyén vi
CH;-C=CH +H,0 —=> |CH;-C=CH, [—2"YCH,-C-CH,
HzSO4 |OH lol

b. Phan iing oxi hoa

Phu thuoc vao diéu kién clia phan ting cac hidrocacbon chua no c6 thé bi oxi hod tao thanh
céc san pham khac nhau: poli ancol, andehit, xeton, axit, ...

0 nhiét do binh thuong céac hidrocacbon chua no bi oxi hoa boi dung dich KMnO, hoac
dung dich H,0, trong moi truong axit yéu tao thanh poli ancol.

Thi du:

CH3 -CH= CH2 +KMHO4 +H20 — CH3 - IC:H -QHz + KOH + Ml’lOz
OH OH

CH, =CH - CH = CH, +KMnO,4 +H,0 — CH, - CH -CH-CH, *+ KOH + MnO,
OH OH OH OH
Vi tdc nhan oxi hod manh nhu hén hop KMnO, + H,SO, hoic K,Cr,0,, ...céc hidrocacbon
chua no bi oxi hoa cho san pham 1a axit cacboxylic, xeton va cacbon dioxit.
Thi du:

K,Cr,0; +H,SO
CHs - CH=CH - CH;y —222-7 772524 5 CH, - COOH + H,0

CH, =CH - CH = CH, KaCry07 #2304 1ooc -coon + 2C0O, + H,0

CHy - ¢ = cH, X010 oy e omy + 0y + 1,0
CH3 O

Nhitng phan ting ndy dugc ding dé x4c dinh vi tri ctia lién két doi trong phan tir anken hoic
ankadien.

Khi bi oxi hoa boi ozon (O,), lién két doi trong phan tir anken bi dit ra tao thanh nhitng hop
chat cacbonyl.
Thi du:

% O\ H,0
CH; - CH=CH - CH; + 05— CH; - GHL " (CH-CH; =2 2 CH,CHO + H0,

( ), \
4 .
e .
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CH, =CH - CH=CH, +0;—~ Clilz f sz

H,O
—25 2HCHO + OHC -CHO + H,0,

O H,0
CH; - C=CH-CH; + 05— CH’% ; jH -CH; — CHj; - C-CH; +CH;CHO + H,0,
CH3 h O

Khi ¢6 mit chat xic tdc Ag kim loai & 150 -350°C hidrocacbon chua no bi oxi hod bdi oxi

khong khi tao thanh ete oxit.
C/OEHZ

Thi du:
O 0,
CH,=C-CH=CH, +0, %%  CH,— C - CH-CH,
150"-350°C
H, CH,
Phan tng oxi hoa dong vai tro quan trong trong viéc xac dinh ciu tao ctia nhitng hop chat tu
nhién phtic tap va xac dinh cau tao cua nhitng hop chit chia lién két doi.

CHy =CH; + 0O, 1500 3500C

c. Phan ting trung hop

Phan ting tring hop la phan tng tao thanh hop chit cao phan tir tir nhitng phan tir don gian.
Thi du:

0 7100
nCH,=CH, 120-210C . cH, -CH,-) —» (-CH,-CH, -)n
étylen 1500-2000at p@ll étylen
n CH, =CH - CH = CH,—> n (-CH, -CH =CH -CH, -) —» (-CH, -CH =CH -CH, -)n
cao su buna
d. Phan ting thé

Nhitng ankin c6 chita nguyén tir hidro lién két véi cacbon ¢ trang thdi lai hod sp c6 thé tham
gia phan ung thé. Nguyén tu hidro d6 duoc thay thé bai nguyén tir kim loai tao thanh muo6i. Trong
phan tng nay ankin thé hién tinh axit. Diéu nay dugc gii thich do nguyén tlr cacbon & trang thai
lai hod sp ¢6 do am dién I6n, lien két C-H bi phan cyc manh.

Kali hidroxit khan c6 thé chuyén ankin-1 thanh kali axetilua, tuy nhién phan tng nay xay ra
thuan lgi hon néu ta dung kali amidua trong amoniac 1ong.

_ NH; 16ng
R -C=CH + KNH,

R -C=C K + NH;
Céc ankin -1 va axetilen dé dang phan tGng véi phiic bac amoniacat cho két tia bac axetilua.
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R -C=CH + 2[Ag(NH;),]OH R -C=C Ag + 2NHj; + H,0

HC=CH +2[Ag(NH3),]JOH ——= AgC=C Ag} + 4 NH; +2 H,0

3. HIPROCACBON THOM
Hidrocacbon thom la nhitng hidrocacbon c6 chtta nhan benzen trong phan tir.
Dua vao cu tao nguoi ta chia hidrocacbon thom thanh hai loai:

- Hidrocacbon thom mdt nhan
- Hidrocacbon thom nhiéu nhan

3.1. HIDROCACBON THOM MOT NHAN BENZEN

Hidrocacbon thom mdt nhan benzen c6 cong thic chung CH,,, (n>6), ki hi¢u Ar-H.

Goc hidrocacbon thom hod tri mot c6 tén goi 1a goc aryl, ki hiéu Ar-

Thi du:
CeHs- C¢H;-CH,-
phenyl benzyl

a. Cach goi tén va dong phan

Nguoi ta thudng ding tén goi hop 1i dé goi tén dong dang clia benzen. Theo tén goi nay
ngudi ta 14y chat goc 1a benzen, con cdc dong dang khéc ctia benzen dugc coi 1a din xuat thé ctia
benzen khi thé€ nguyén tir hidro trong nhan benzen bang goc ankyl va goi tén theo nguyén téc:

Tén goc ankyl +benzen

Ngoai ra mot s6 dong dang khic clia benzen con duoc goi tén theo tén goi hé thong.

CHs,
@ﬁ:H -CHj;
CHj,

Thi du:

metylbenzen isopropylbenzen
(toluen) (cumen)
CH; CH; CH;
@CH3
CH;3
CH;3
o-xilen p-xilen m-xilen
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Nhan thom c¢6 hai nhém th€ ankyl trd 1én thi hinh thanh déng phan vé vi tri nhém thé. Dé
goi tén cdc dong phan ngudi ta tién hanh ddnh s cac nguyén tir cacbon ctia vong benzen. Bat dau
danh s6 tir nguyén tir cacbon trong vong benzen lién két v6i nhém thé don gian nhat. Panh s6
theo chiéu sao cho tdng cdc con so chi vi tri nhém thé 1a nho nhat. Goi tén theo nguyén tic:

Vi tri nhém thé + tén nhém thé + benzen

Thi du:
|CH3 |CH3 CH3
g O
- CH2 —CH3
CH, -CH;
1-metyl-2-etylbenzen 1-metyl-3-etylbenzen I-metyl-4-etylbenzen

Ngudi ta qui udc vi tri s6 2 va s6 6 dugc goi 1a vi tri octo (viét tat 1a 0-), vi tri s6 3 va s6 5
dugc goi 12 vi tri meta (viét tat 1a m-), vi tri s6 4 goi 12 vi tri para (viét tat 1a p-). Theo qui uGc d6
cdc dong phan trén duoc goi tén tuong ting la o-etyl toluen, m-étyl toluen, p-etyl toluen.

V6i cdc dan xudt cua benzen nhitng nguyén tac co ban trén day van dugc dp dung.

Thi du:
o: C
nitrobenzen clobenzen

o o NO-2
O DO

1,2-dibrom benzen 3-clo-5-brom nitrobenzen

Tuy nhién nhiéu benzen th€ mot 14n mang tén hé thong vi ching phd bién rit rong rai doi
hoi chiing ta phai nhd.

Thi du:
NH, PH (PCH; (HO ‘OOH
anilin phenol anisol benzandehit axit benzoic
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Cé4c dong dang cuia benzen c6 hai loai dong phan:

- Bong phan vé céu tao mach nhanh.

CH, - CH, -CH,4 @rFH “CH;
CHj;

n- propylbenzen isopropylbenzen
- Bong phan vé vi tri nhém thé
CH; CH; CH;
o O
CH;
CH;
1,2-dimetylbenzen 1,3-dimetylbenzen 1,4-dimetylbenzen

b. Phuong phap diéu ché

Benzen dugc diéu ché bing phan ting tring hop ba phan tir axetilen & 600°C.
0
3 CH=CH %

C4c dong dang ctia benzen duoc diéu ché bang hai phuong phap chinh sau day:
- Phan tng Vuyéc-Fittic

Ar -X + 2Na + X -R—> Ar -R +2NaX
Thi du:

cl H,
@ +2Na+Cl-CHy — + 2NaCl

- Phan tng Friden-Crap

AlCI
@ +RX —> © + HX

Thi du:
|CH2 -CH;4

AICl,
+CH; -CH, -CI ——> + HCI

c. Tinh chat vat li
Phan 16n cac hidrocacbon thom 1a nhitng chit ¢6 mui dac trung. Cadc dong phan khac nhau

ve vi tri clia g6c ankyl trong nhan benzen c6 nhiét do soi gan giong nhau, nhung nhiét d6 néng
chay lai khdc nhau rat nhiéu. Cdc déng phan para c6 diém néng chay cao nhat.
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d. Cau tao cua benzen

Tat ca céc hidrocacbon thom déu cé chita nhan benzen. Vi vay viéc nghién citu cau tao cua
benzen cho phép hiéu vé cu tao cua cdc hidrocacbon thom.

- C4du tao phan tr benzen theo Kékulé:

Ben zen ¢6 cong thiic C,H. Theo Kékulé cau tao ctia benzen l1a nhu sau:

J =0

Cau tao nay thé hién su khong no rat 16n, nghia 1a n6 dé dang tham gia phéan ting cong hop
va kho doi véi phan tng thé. Nguoc lai, benzen tuong doi tro véi cdc tdc nhan oxi hod, dé tham
gia phan tng thé, kho6 tham gia phan tung cong hop.

- Cau tao phan tir benzen theo quan diém hién dai:

Benzen c6 ciu tao vong 6 canh phang, tit cd 6 nguyén tit cacbon va 6 nguyén tit hidro déu
nam trén mat phang d6. Cdc nguyén tlr cacbon déu & trang thdi lai hod sp?, d6 1a kiéu lai hod tam
gidc, géc lai hod 120°. Mdi nguyén tlt cacbon tao thanh ba lién két o, trong d6 c6 hai lién két
C-C (sp*sp”) va mot lién két C-H (sp>s).

Mbi nguyén tir cacbon con lai mot obitan 2pz chua tham gia lai hod. Cdc obitan nay vudng
gbc v6i mat phang chia lién két o (mat phang vong benzen), ¢ spin ngugc chiéu nhau. Tat ca 6
obitan 2pz nay xen phu, pha hoa 1an vao nhau, lién hgp v6i nhau tao thanh mot obitan phan tir t
khép kin. Do su lién hop nhu vay lam cho khoang cach giita cadc nguyén tir cacbon trong phan tur
déu bang nhau (1,40A°), vong trd nén bén viing khé tham gia phan ting cong hop, bén véi tac
nhan oxi hod va dé tham gia phan tng thé. Dac tinh nay cta benzen dugc goi 1a tinh thom.

Cdc lién két trong phdn tit benzen

Dé biéu dién cong thiic cau tao clia benzen ta c6 thé ding mot trong ba cong thic sau:

J O O
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c. Tinh chat hoa hoc
- Phdn ing thé

Benzen va dong dang clia benzen dé dang tham gia phan ing thé nguyén tir hidro trong nhan
thom bang nguyén tir hodc nhém nguyén tir khac.

Phuong trinh phan ting téng quat:

xt
Ar-H+ AB —>Ar-A+ HB
Phan ting xay ra theo co ch€ th€ i dién tir (electrophin) hai giai doan.
Giai doan dau, tac nhan i dién tlr ( cation A") tdn cong vao hé thong dién tir 7 trong nhan,
mot cap dién tlr T duoc A nhan dé tao thanh lién két 6 v6i mot nguyén tir C, trong nhan con lai hai

cap dién tr © dugc gidi tod dong déu trén nam nguyén tir cacbon con lai. San phdm trung gian
khong bén nay duogc goi la phic o.

ha ®
Ar-H+ R 228 A

Giai doan sau, phtic ¢ loai proton ¢ cacbon bi thé dé tao thanh san pham.

H
e/ ®
Ar—A — Ar— A + H

Sau day ta xét mot s6 phan ting cu thé.
- Phan itng halogen hod

La phan ting thay th€ nguyén tr hidro trong nhan benzen bang nguyén tir halogen. Tac nhan
cta phan tng 1a halogen va xuc tac thuong dung la cac axit liuyt nhu AICl,, FeX,.

Trong thuc t€ phan ing nay thuong ding xic tac 1a bot sit. Bot sét tdc dung véi cac halogen
tao thanh cdc axit liuyt 1a FeX,.

So d6 phan ting téng quit nhu sau:

&

O x=w O) x

Cl, va Br, halogen hoa benzen mot cach binh thuong, I, phan tng thuan nghich, F, khong
phan tng truc ti€p véi benzen.

Trwong Dai hoc Néng nghiép Ha Noi - - Giao trinh HB& hibU CO ..., 54



Thi du:

pr
@ + Br, L2 0QL @ + HBr

CH,

|CH3 CH;
Fe bot Br +
+2Br, —— + 2HBr
Br

Tac nhan ai dién tr dugc tao thanh nhu sau:
2Fe+3 X2_> 2FCX3

o & e o
FeX; + X, —=X. ... X. ...FeX;— FeX, + X
Sau d6 phan tng xay ra.

H _X
+ X +
O = CS—O

O diéu kién nhiét do cao hodc chiéu 4nh sdng tl ngoai, cdc dong déng ctia benzen thuc hién
phan tng halogen hoa & phan nhanh theo co ché th€ goc tuong tu cac ankan.

Thi du:

cl
1
fH-CHs |, —Bu £-CHs | ha
CH, t CH,

- Phan itng nitro hod
Tac nhan phan ng thuong ding 1a hén hop nitro hod ( HNO, dac + H,SO, dic).

Thi du:

H2$O4 /N02
@ +HNO;, @ + HO

Tac nhan ai dién to NO," dugc tao ra do phan tng:

&} © @
HNO3 + 2H2$O4 — N02 + 2HSO4 + H3O

_NO; _
O+t = o O
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@ &) ®
H+ 2HSO4 + H3O — H2$O4 + Hzo

- Phan itng ankyl hod

C6 thé ankyl hod hidrocacbon thom béng cdc tdc nhan ankyl halogenua, anken, vv...Khi
dung tac nhan ankyl halogenua can c6 xtc tac 1a AlCl, khan hoac FeCl, lam xuc tac.

AICI
@ +R-X — @HX

Tac nhan ai dién tir R" dugc tao thanh do:

&
AICL; + RX —=AICL ... X..R —= AICLX + R

Q -« ~Gre—@f- O

H* + AICLX" —= HX + AICl
- Phadn ting axyl hod

Té4c nhan axyl hod thuong dung la axyl halogenua R-CO-X, xuc tic 1a AICI,.

@ +R-C-X — @g'R+
)

Téac nhan ai dién t dugc hinh thanh va co ch€ phan ting xay ra nhu sau:

& & R-C +AICI
R-C-Cl o+ AICk —= R{T.CL ALl —= R+ AICk

H
C-R C-R
O xj= CIF*- 05"

H* + AICl,, — HCI + AICl;
+ Quy tdc thé di dién tit trong nhdn thom

Khi trong nhan thom da c6 san nhém thé thi cac nhém thé nay sé anh hudng dén su thé ti€p
tuc vé hai phuong dién:

- Lam tang hay giam t6c do phan tng thé
- Huéng tac nhan thé vao vi tri nhat dinh d6i véi nhém thé da ¢ san.
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Diéu d6 dugc quyét dinh chi yé&u 1a do ban chét dién tir chia nhém thé. C6 thé phan chia cac
nhom thé thanh hai loai nhu sau:

- Nhiing nhém thé dinh hudng octo va para gom c6: -R, -X, -OH, -NH,, -NHR, -NR,, -NH-CO-R

Nhitng nhém thé€ nay déu hoat hod nhan thom (trir nhitng nguyén tir halogen X), do ching
c6 dong thoi hiéu ting cam tng duong (+]) va hiéu tng siéu lién hop (c-m) hodc hiéu tng lién hop
duong (+C) 16n hon hiéu ting cam tng am (-I) 1am cho mat d6 dién tir trong nhan benzen tang lén
va tang chl yéu & céc vi tri octo va para. Do vay phan ting xay ra dé dang hon va cho san phim
thé & vi tri octo va para.

Thi du:

Khi nhan benzen c6 mat nguyén tr halogen, mat do dién tlr trong nhan giam di bsi nguyén
t halogen gay hiéu tng cam tng am (-I) manh hon hiéu tng lién hgp duong (+C). Toc do phan
ung thé ai dién ta cham hon so véi benzen, nhung nguyén tr halogen van thudc nhém thé€ dinh
hudng octo va para, vi hiéu tng lién hop duong (+C) quyét dinh chiéu phan cuc cua lién két kép
lam cho mat do dién tlr & cac vi tri octo va para 16n hon & vi tri meta.
+C -
-1

@)

- Nhitng nhém thé€ dinh huéng meta: Gom c6 -CN, -NO,, -CH=0, -COR, -COOH, -COOR

Nhitng nhém nay c6 dong thoi hai hiéu tng hit dién tir (-I, -C) lam mat do dién tir trong
nhan giam di, phan hoat hod nhan thom va giam cha yéu & cédc vi tri octo va para. Phan tng thé
xdy ra kh6 khan hon so vé6i benzen va cho san pham thé & vi tri meta.

Thi du:

-c/ 5 -cgo -CQJ
C TSy (@lfc\ OH C@fﬁl’ 0
N N NS

Su ton tai hai nhém th€ trong vong benzen 1am phic tap hod téc dung dinh huéng. C6 thé
tien doan hudng clia phan ing dua theo nguyén tac sau: Néu trong vong benzen ton tai hai nhém
thé€ cung hoat hoa vong hoac c6 tic dung dinh huéng khac nhau thi nhom hoat hod manh sé&
khong ché huéng ciia nhém thé thit ba.
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- Phan tng cong hop

Phan ting cong hop pha v& hé lién hop clia nhan thom xay ra tuong déi kho khan so véi cong
hop vao anken.

- Cong hop hidro: Phan ting xay ra khi c6 xdc tac Ni, Pt, Pd. . .ta thu duoc xiclo ankan tuong ting.

O v O

Thi du:

benzen xiclohexan
cH, cHy

Q)

toluen metyl xiclohexan

- Cong hop halogen: Quan trong hon ca 1a phan tng cong hop clo. Khi cho clo di qua
benzen c6 chi€u anh sang khuéch tan, phan tng xay ra ta thu duoc hexaclo xiclohexan.
Cl

A

0 1

@ +3Ch, SI?UC —C
o Cl

Hexaclo xiclohexan c6 nhiéu déng phan lap thé, trong d6 dong phan gamma (y) c6 hoat tinh
doc doi véi con tring, vi vay dong phan nay dugc ding lam thudc trir sdu (c6 tén goi la thudc trir
siu 6.6.6). Hién nay thudoc trir sau nay da duoc cdm st dung do su ton luu lau dai va gay doc hai
da6i véi moi truong.

Phdn ting oxi hod

Benzen chi bi oxi hoa khi cho oxi khong khi tic dung & nhiét do cao, c6 V,0O; xtc tac tao
thanh anhidrit maleic.

O

400°C-450°C $
10, —— | 1 CO,
V,0s5
0

anhidrit maleic

Benzen ciing tham gia phan ting ozon hoa tao thanh glioxal.

H,O HO
+ 03 #F 3 F + H202
CHO
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V6i cdc chat oxi hod manh: KMnO, +H,SO,, K,Cr,0, +H,SO,...c4dc dong dang clia benzen
bi oxi hod & mach nhanh, cat dut lién két C, - Cg va oxi hod chiing thanh nhém chiic axit.

Thi du:

CH, -CH, -CHs . COOH
@ + KMnO, + H,80, — + CH3COOH + K,S0, + MnSO, + H,0

n- propyl clorua axit benzoic

CH, 0 COOH
+ KMDO4 + HzSO4 — + CH3COOH + KzSO4_ + MnSO4 + HQO

CH, COOH
o-xilen axit o- phtalic

3.2. HIDROCACBON THOM NHIEU NHAN

Hidrocacbon thom nhiéu nhan con goi 1a hidrocacbon thom da vong. Chiing dugc chia 1am hai
loai:

- Hidrocacbon thom da vong roi rac

00 0«0

diphenyl diphenylmetan

Thi du:

- Hidrocacbon thom da vong ngung tu

QO  CQO

naphtalen anthraxen

Thi du:

a. Hidrocacbon thom da vong roi rac
- Di phenyl

Di phenyl ¢6 thé duoc diéu ché tir dAn xuit monohalogen thom béing phan ting Fittic.
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Thi du:

@—Br +2Na + Br@ — @_© + 2NaBr

Diphenyl 12 nhiing tinh thé rdn, khong mau, néng chay ¢ 71°C, tan t6t trong etanol va ete.
Diphenyl ciing tham gia cdc phan tng thé ai dién t nhu nitro hod, halogen hoa. ..
DPau tién phan tng & vi tri 4, sau d6 1a vi tri 4°.

Thi du:

HNO
)y HNOs, N A\
@ @ H,S0, @ @ NO; O.N @‘@- NO,

b. Hidrocacbon thom da vong ngung tu

- Naphtalen (bang phién)

Naphtalen nguyén chat 1a chat két tinh thanh nhitng 14 moéng 6ng 4nh, néng chay & 80,3°C
va s6i & 218°C, ¢6 mui thom dic trung, dé bay hoi va dé thang hoa.

Naphtalen giong benzen & nhiéu phan ting, nhung kha niang phan ing cta naphtalen manh
hon benzen.

Nhiing phan tng thé ¢6 thé xay ra & vi tri o (vi trf 1, 4, 5 hodc 8)

Thi du:

NO,
OO w0

Khi bi oxi hod, naphtalen bién thanh anhidrit phtalic.

©|@ V,0s, 4500(: @ C>) +2 1O
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- Phenanthren

QO

Phenanthren 1a chét ran két tinh dudi dang tinh thé khong mau, néng chay & 101°C va soi &
340°C. Phenanthren c6 tinh chét hod hoc tuong tu nhu naphtalen. Phenanthren rat gan vé6i nhiéu
hop chét tu nhién c6 hoat tinh sinh I quan trong nhu vitamin D, céc kich thich t6 sinh duc.
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CAU HOI VA BAI TAP

1. Co ché thé gbc tu do va hudng cta phan ting halogen hod ankan? Giai thich do bén cua
céc xicloankan.
2. Cau tao va tinh chét cua cac hidrocacbon khong no. Co ch€ cong hop ai dién tir va huéng
ctia phan tng cong hop vao lién két doi C=C; lién két ba C=C.
3. CA4u tao cua benzen. Tinh thom va tinh chat hoa hoc cua cac hidrocacbon thom. Co ché
th€ ai dién ti va quy luat th€ trong nhan thom.
4. Goi tén cac hop chat sau day theo tén goi thong thuong va tén goi [IUPAC.
4.1. CH,- CH,- CH,- CH,- CH,
4.2. CH,- CH- CH,- CH,- CH,
H,
H,
4.3. CH;- C- CH,- CH,- CH,
H,
4.4. CH;- C=CH,
CH,

CH;- CH,- C=CH
5. Viét cong thic cdu tao cta cac hgp chat sau:
5.1. 2,5-dimetyl octan
5.2. neoheptan
5.3. 2,5,5-trimetyl hept-3-en
5.4. isopropylbenzen
6. Viét cong thic cau tao cac dong phan cta cac hidrocacbon cé cong thic phan tir CH, ,;
C,H,, va goi tén chiing theo tén goi [UPAC.
7. Viét phuong trinh va co ch€ cac phan tng sau:

7.1. 2-metyl propan + Cl, —2¢

7.2. 2-metyl butan + Cl, —2—

7.3. 1isopropyl benzen + Cl, SN

7.4. 2-metyl buta-1,3-dien + HCl ——
7.5. Pent- 2-en + HCl ——

7.6. Vinyl clorua + HCl ——

7.7. Bezen + HNO,d ——>

7.8. Toluen + Br, —=—

8. Hoan thanh cac phuong trinh phan ting hoa hoc sau:
8.1. 2-metylpropen + KMnO, + H,0—
8.2. Axetilen + KMnO, + H,O —"
8.3. isopropyl benzen + KMnO, + H,SO, —»
8.4. Buta-1,3-dien + O; —>
9. Cho biét cong thiic cau tao va goi tén cac hop chat cé cong thiic phan tur:
9.1. CH,,; c6 moOt nguyén tu cacbon bac 3.
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9.2. C,Hg; khi cho tac dung v6i dung dich KMnO, thu dugc rugu hai chic, trong dé c6

moOt nhém chiic ruou bac mot va mot nhém chiic ruou bac 3.

9.3. C,H,,; khi halogen hoa & nhiét do cao thu dugc dan xuat halogen bac 3.

9.4. C,H,,; oxi hod bang ozon, sau d6 thuy phan thu dugc andehit axetic va axeton.

10. Tir benzen va cc hop chét khac, hay viét phuong trinh phén ting ho hoc ding dé diéu ché:
10.1. Axit “0” va “m” nitro benzoic.

10.2. Metyl phenyl xeton.
10.3. 2-clo- 2- phenylpropan.
10.4. “p” va “m” clo nitrobenzen.
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Chuong I

DAN XUAT CUA HIDPROCACBON

Dén xuat ctia hidrocacbon la nhitng hop chit ma trong phan tr ctia chiing chita mot hay mot
s0 nhém chiic lién két véi goc hidrocacbon.

Dua vao ban chét cia nhom chitc ma dan xuat ctia hidrocacbon dugc chia thanh nhitng loai
khac nhau. Thi du dan xudt halogen, ancol, ete, axit cacboxylic vv...

Trong ndi dung chuong nay ching ta chi xét mot s6 dan xuét quan trong, dé la dan xuat
halogen, ancol- phenol, andehit-xeton, axit cacboxylic va amin.

1. DAN XUAT HALOGEN

1.1. PHAN LOAI

Dén xuét halogen la loai hop chat hitu co ¢6 chita nguyén tir halogen (X) lién két vGi goc
hidrocacbon. D€ phan loai, ta dua vao nhiing co s sau day:

- Cau tao cta goc hidrocacbon: Dua vao cdu tao cua goc ta c6 dan xuét halogen khong vong
no, khong vong chua no; dan xuét halogen vong no, vong chua no va dan xuét halogen thom.

Thi du:
CH,- CH,- Cl CH,=CH-Br, CH,=CH-CH,-CI
dan xuit halogen khong vong no dan xuét halogen khong vong chua no
¢l cl
(e vl @)
dan xuat halogen vong no dan xuat halogen vong chua no  dan xuét halogen thom

- Ban chét cta nguyén tir halogen: Dua vao ban chat clia nguyén tir halogen ta c¢6 dan xuat
flo, dan xuat clo, dan xuat brom va dan xuat iot.

- S6 luong halogen c6 mat trong phan ti: Dua vao s6 luong ctia halogen ta ¢6 dan xuat
monohalogen, di, polihalogen.

Thi du:
CH,Cl1 cql,
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dan xuat monohalogen dan xuat polihalogen

- Dua vao bac ctia nguyén tur cacbon lién két truc ti€p véi nguyén ti halogen ta c¢6 dan xuat
halogen bac mot, bac hai va dan xuat halogen bac ba.

Thi du:

SH3 CH,

CH,- CH,-Cl CH,-CH-CI CH3-g-CH3
1

dan xuat bac 1 dan xuat bac 2 dan xuat bac 3

1.2. CACH GOI TEN VA PONG PHAN
a. Tén goi thong thuong

Theo cédch goi tén thong thuong, ta goi tén goc hidrocacbon rdéi dén tén anion halogen
(halogenua).

Thi du:
CH,- CH-Br CH,=CH-CI CH,=CH-CH,-CI
H,
Vi tri halogen + tén halogen + tén hidrocacbon tuong tng theo IUPAC

isopropyl bromua  vinyl clorua  allyl clorua

o O

phenylbromua benzylclorua
b. Tén goi IUPAC

Dé goi tén c4c dan xuat halogen theo tén goi IUPAC cén tién hanh cdc budc giong nhu goi tén cdc
hidrocacbon.

Mach cacbon dugc danh s6 sao cho cacbon lién két v6i halogen c6 so tha tu thap. Sau dé
viéc goi tén duoc tién hanh theo quy tac sau day:

Vi tri halogen + tén halogen + tén hidrocacbon tuong tng theo IUPAC
N&u phan tir c6 chira hai, ba...nguyén tlr halogen giéng nhau, thi truéc tén halogen cé thém
cac tu di, tri,...

Thi du:
CH3-EH- H-CH, CH,=CH-CH,-C1 = CICH,-CH,(CI
r CH

2-brom-3-metylbutan 1-clo prop-2-en 1,2-diclo etan
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cl CH, -Cl
CH=C -Cl

clo etin clo benzen clo phenylmetan
c. Pong phan

Dan xuat halogen khong vong no cé dong phan mach cacbon va dong phan vi tri nhém chitc. Dan
xuat halogen khong vong chua no ¢6 thém dong phan vi tri ctia lién két doi va dong phan hinh hoc.

Thi du 1: C,H,Cl c6 cdc dong phan mach cacbon:

CH;-CH,-CH,-CH,-Cl CH3—%H—CH2—C1
H,
1- clo butan 1- clo- 2- metylpropan
Ung vé6i mdi dong phan mach cacbon & trén lai c6 mot dong phan vi tri nhém chiic:
1 H,
CH3—gH—CH2CH3 CHS_E_CI CH,-CH,-CH,-CH,-CI
H,
2- clobutan 2- clo-2- metylpropan 1-clobutan
Thi du 2: C;H;Cl ¢6 cac dong phan vi tri clia lién két doi va dong phan vi tri nhém chie:
CH,=CH-CH,-Cl CH,-CH=CH-Cl CH2=(é-CH3
1
1-cloprop-2-en 1-cloprop-1-en 2-cloprop-1-en

Thi du 3: C,H,Cl, c6 cdc déng phan hinh hoc:
H H H

~ - Cl

A= o=
Cl Cl Cl H

cis diclo éten trans diclo éten

1.3. PHUONG PHAP DIEU CHE
a. Halogen hoa hidrocacbon

Tuy thuoc vao diéu kién phéan tng (chi€u sdng hodc & nhiét do thich hop), ngudi ta cé thé
diéu ché€ dan xuat halogen bang phan tng thay thé€ nguyén tir hidro trong hidrocacbon bang
nguyén tu halogen.

Thi du:

askt
CH3 - CH3 + C12 —_— CH3 - CH2 -Cl + HC1

0
CH2 = CH2 + Clz MCHz =CH-Cl + HCI

vinyl clorua
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450 -500°C
CH,=CH-CH;+Cl, ——> CH,=CH -CH, -Cl + HCl

allyl clorua

Fe B
@ +Br, — = " 4 HBr

b. Cong hgp HX vao hidrocacbon chua no

Thi du:
CH2 =CH - CH3 + HBr ——> CH3 - QH - CH3

Br
2-brom propan

1.4. TINH CHAT VAT LI

Ankyl halogenua la nhiing chat khong mau, khong tan trong nudc, dé hoa tan trong ancol,
ete va cac dung moi hitu co khac.

Allyl clorua Ia chat 16ng, c6 nhiét do soi 45°C.

Vinyl clorua la chét khi khong mau, nhiét do soi 1a 13,8°C.

1.5. CAU TAO CUA DAN XUAT HALOGEN

Tinh chdt hod hoc cta dan xuat halogen dugc quyét dinh bdi su c6 mat ctia nguyén tlr
halogen & trong phan tir. Do vay xét cau tao cua dan xuat halogen thuc chat 1a xét lién két cacbon-

halogen va anh hudng cua goc hidrocacbon dén lién két nay.

Lién két C-X 1a lién két cong hod tri phan cuc vé€ phia nguyén tir halogen (X) do nguyén tir
halogen ¢6 do am dién 16n hon do am dién cua nguyén tir cacbon.

Su phan cuc cta lién két C-X duge mo ta nhu sau:

|50 5o

Goc hidrocacbon c6 anh huéng quyét dinh dén su phan cuc cta lién két C-X va kha nang
hoat dong ctia nguyén tir halogen.

- Goc ankyl gay hiéu tng cam tng duong +I lam tang su phan cuc cua lién két C-X, s6

lugng cac goc ankyl tang, trong luong cua géc va bac ctia goc tang thi hiéu ting cam tng duong
tang, dan dén su phan cuc cua lién két C-X tang.
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R
Goc vinyl va géc phenyl gay hiéu ting lién hop —C lam giam su phan cuc cta lién két C-X.
Thi du:
+

c s €%

-C

Do d6 kha ning phan tng ctia nguyén tir halogen trong din xuét thom ( kiéu clo benzen) va
trong din xuat chua no (kiéu vinyl clorua) khé khan hon so vé6i din xuat khong vong no.

Lién két C,-H ciing 1a mot trung tdm phan Gng ctia dan xuat halogen. Do anh hudng cua
hiéu tng cam tng am -I ctia nguyén tr halogen ma lién két C,-H phan cuc manh, nguyén t H,

hoat dong.

Su phan cuc dé dugc mo ta nhu sau:

|6+ |8+ o—
C X

T

H

1.6. TINH CHAT HOA HOC
a. Phan ting thé nguyén tir halogen
* Co ché'tong qudt

Phan ting xay ra theo co ch€ th€ di nhan (Sy). Tac nhan ai nhan thuong la mot anion tin
cong vao nguyén tir cacbon mang mot phan gid tri dién tich duong cua lién két C-X.

N 0 o ~ o
— LC—>X +Y

/ —/C— Y +X

Phan tng xay ra theo hai loai co ché

+ Co ché thé ai nhan don phan tir (Sy1)

theo co ché nay, phan ting qua hai giai doan: Giai doan 1 tao ra cabocation trung gian bén
viing. Giai doan nay cham, thuan nghich va quyét dinh t6c do phan tng; giai doan 2 tao ra san
pham phan ting.
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Toc do phan tng chi phu thudc nong do dan xuat halogen v = k.[RX].
+ Co ché thé ai nhan ludng phan tir (S2).

Theo co ché nay, phan ting xay ra 1 giai doan qua budc tao thanh phic trung gian hoat dong
hay trang théi chuyén tiép:

o N+ O 5— \O/___S— / o

Y +—C—X —» Y----
phtc trung gian
Toc do phan tng phu thudc nong do dan xuét halogen va kiém: v =k.[RX].[OH]
* Nhitng phdn ting cu thé
+ Phan tng thuy phan

Phén tng thuy phan cdc dan xudt halogen cho san pham 1a cdc ancol hoac phenol tuong tng.
T4c nhan 4i nhan la HO'".

RX+ H,0 === ROH + HX

R : goc hidrocacbon.
Dé cho phan ting chi xay ra theo chiéu thuan, ngudi ta ti€én hanh trong moi trudng kiém:

RX + H,O ﬂ>ROH + HX

Phan dng thuy phan ankyl halogenua dé dang xay ra khi dun néng véi kiém trong dung dich
nudc hay etanol-nudc.

Thi du:

(0]
CH;Cl +KOH—»CH;0H +KCl
C4c dan xuat kiéu vinyl va phenyl halogenua chi bi thuy phan trong nhiing diéu kién rat khic
nghiét.
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Thi du:
Cl OH

0
+NaOHW0C + NaCl
(rin 2002t

clo benzen phenol

Dén xudt polihalogen thuong la nhitng hop chét hoat dong hoa hoc manh hon cdc dan xuat
monohalogen no.

Thi du, clorofoc rat dé dang bi thuy phan trong moi trudng kiém.

_a O - _OH
H—G-Cl +3HOH———> H—C-OH —>> H-C-OH
~ -3 HC1 ~ il
Cl OH 0]
clorofoc gem triol (khong bén) axit fomic
+ Phan tng v4i amoniac
Phan tng nay duoc ding dé diéu ché cdc amin
R -X + NH;—"»R -NH, + HX
Thi du:
I NH,
0
LN (@) Y
60-100 at
clo benzen Xt anilin

+ Phan ting véi kali xianua ( KCN).

Sén phdm ctia phan tng nay 1a hop chat nitrin. T4c nhan 4i nhan 1a CN'.
R-X +KCN —R -CN + KX

b. Phan 1ing loai hidro halogenua

Phan ting loai HX dugc thuc hién trong moi trudong ki€m-ancol:
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/
|C0L | kiém- ancol\ —C + HX
} I A
H
Hoac:
H X
\a / kiém-ancol
C =—C — —_c=c— +HX
/ ™~
OH + HX ——HOH + X
Thi du:
CH, -CH, -Cl KOH CH, =CH, + HClI
3 2 C,H;OH 2 =L,

Phan ting loai HX c6 thé xay ra theo co ché loai E1 hoic co ché loai E2.
- Co ché'tach loai di nhdn don phdn tit ( E1)

Theo co ch€ E1, phan tng xay ra qua hai giai doan. Giai doan dau tao ra cacbocation, tuong
tu co ché Sy1. Giai doan sau cacbocation loai H* d€ tao thanh san phdm chua no:

I I ha I | S

_ IC_ IC cham — IC_ |CC+) + X
H

H X cacbocation

I I ®
o— ?9 nhanh >C =< + H

|

H

- Co ché'tach loai di nhdn luong phdn tit (E2)

Co ché E2 xay ra mot giai doan qua phiic trung gian hoat dong hay trang théi chuyén ti€p.
Co ch€ E2 tuong tu co ché Si2.

o | | 5— | | =\ / e
Y+H_|C—C—X—>Y----H---C —C----X — C—C\‘I'HY + X

| I yZ

trang thai chuyén tiép

Cac dan xuat bac mot chi c6 mot nguyén tir cacbon & vi tri a0 nén phan tng loai chi tao ra
mot hidrocacbon chua no.

Thi du:

a KOH
CH3 -CH2 -CH2 -Br m» CH3 -CH =CH2 + HBr

»Hs
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Céc dan xuét bac hai va bac ba khi tham gia phan tng loai s& tao ra mot hon hop céc
hidrocacbon chua no. Phan ting xay ra theo huéng wu tién loai H lién két véi C, ¢6 bac cao hon.

Thi du:

(04 (04
2 CH; -CH -CH, -CH;—XOH_ cH, . CH =CH -CH, + CH, =CH -CH, -CH; + 2HBr
! C,H;0H )
Br (chinh) (phu)

c. Phan ing véi kim loai

Trong moi truong ete khan, dan xuat halogen tac dung véi magié tao hop chat co magié, con
goi la hgp chat Grinha.
0

t
R-X + Mg ——»R -Mg -X
* Me ete khan £
Thi du:
0
CH; -CH, -Br + Mg —»CH, -CH, -Mg -Br
ete khan

etylmagié bromua
d. Phan iing cua goc hidrocacbon

Nhitng goc chua no va goc thom ctia ankenyl va aryl halogenua c6 nhitng tinh chat tuong tu
anken va tuong tu hidrocacbon thom.

Céc dan xuat chua no dé dang tham gia cdac phan tng cong hop theo co ché 4i dién tur.
Thi du:

CH, —CH—Cl + HBr —> CHj;- FH -Cl
Br

CH2= CH _CHZ_ Cl + HBr—> CH3_ FH_ CHQCI
Br

Ngoai ra ching con tham gia phan ting trang hop dé tao ra céc hop chét cao phan tu.

Thi du:

nCH,=CH-CI —> - CH,-CH *}
Cl n
vinyl clorua PV.C
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Nhitng dan xuét halogen thom tham gia cac phan tng th€ nguyén ta H & nhan thom theo co
ché thé i dién tu.

Thi du:
CHzBI' CHzBI' CH2BI'

/ / /
2@ +2 Br F_e,© + /@ +2 HBr
\Br

Br

2. ANCOL VA PHENOL
Khi thay th€ nguyén tir hidro trong phan tir hidrocacbon biang nhém OH (nhém hidroxyl) ta
duoc cac dan xuét hydroxyl. Tuy theo ban chat ctia goc hidrocacbon lién két v6i nhém hydroxyl

ma ta phan biét ancol (ruogu) va phenol.

Phenol khac ancol 1a nhém hydroxyl lién két truc ti€p v6i nhan thom, con ancol nhém
hydroxyl lién két véi goc hidrocacbon mach hé hay & mach nhanh cua nhan thom.

Thi du:

OH CH,OH
©/ CH;-CH,-OH  CH, =CH -CH, - OH ©/

phenol ancol no ancol chua no ancol thom

2.1. PHAN LOAI

Tuy theo s6 lugng nhém hydroxyl c¢6 trong phéan tir, ta phan biét thanh dan xudt mono,
polihydroxyl.

Thi du:
OH OH OH
@ @ OH HO /@ OH
mono phenol di phenol tri phenol
CH; -CH, -OH HO -CH, -CH, -OH HO -CH, -CHOH -CH, -OH
mono ancol di ancol tri ancol

Doi véi cac ancol, ngudi ta con phan biét ancol bac mot, ancol bac hai va ancol bac ba tuong
tng v6i nhom hydroxyl lién két v6i cacbon bac mot, cacbon bac hai, cacbon bac ba.
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R
I

R -CH, -OH R -?H -OH R -CH -OH
I
R R
ancol bac 1 ancol bac 2 ancol bac 3

Cac ancol khong vong chua no ¢6 mdt lién két doi duogc phan biét véi nhau bai vi tri clia lién
két doi va nhom hydroxyl.

Néu nhém hydroxyl lién két truc tiép véi cacbon sp® ta ¢6 enol. Céc enol khong bén, dong
phan hod thanh hop chit cacbonyl tuong tng.

Thi du:
CH, =CH - OH —~——— CH3-CH=0

Nhitng ancol chua no khac ¢c6 nhém hydroxyl lién két khong truc ti€p véi nguyén tir cacbon
sp’, dai dién tiéu biéu Ia ancol allylic CH,=CH-CH,-OH.

2.2. CACH GOI TEN VA PONG PHAN
a. Tén goi thong thuong

Tén goi thong thudng chi dugc dp dung dé goi tén cho cdc monoancol don gidn va theo quy
tac chung nhu sau:

Ancol + tén goc hidrocacbon + ic

Thi du:

CH;-CH,-OH  CH;CH,CH,-OH  CH;-(CH-OH CH;-CH-CH,-OH
CH, CH,

ancol etylic ancol n propylic ancol isopropylic ancol isobutylic

CH, -OH
©/ ancol benzylic

b. Tén goi IUPAC
Tén goi clia cdc ancol duoc dua theo nguyén tac:

Tén hidrocacbon tuong tng theo IUPAC + s6 chi vi tri nhém OH+OI

Mach cacbon dugc danh s6 sao cho cacbon chiic ¢6 s6 thit tu thap nhat. Néu trong mach c6
2, 3,4, ...nhém OH thi ta thém cac tur di, tri, tétra...vao trudc am ol.
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Thi du:
CH,CH,CH,-OH CH;;-EH-CH3 CH3-%H-CH2-OH CH,=CH-CH,-OH
H H,

propan-1-ol propan-2-ol 2-metyl propan-1-ol prop-2-en-1-ol
H,-OH CH,OH-CHOH-CH,OH
H,-OH
etan -1,2-diol (etylen glicol) propan-1,2,3-triol (glixérin)

Hidroxyl benzen (C;H;OH) la dai dién dau tién cua cac phenol, con dugc goi la axit phenic.
Sau nay dé thé hién méi quan hé vé6i ancol, ngudi ta goi 1a phenol.

e

c. Pong phan

Tuong tu dan xuat halogen, ancol c6 dong phan mach cacbon, dong phan vi tri nhém chic
va dong phan lién két.

Thidu 1:
C,H,OH c6 ciac dong phan:
H, H,
CH,-CH,-CH,-CH,-OH CH,-CH -CH,-OH CH3-§H-CH2-CH3 CH;;-%—CH3
H, H H
butan-1-ol 2-metylpropan-1-ol butan-2-ol 2-metylpropan-2-ol

Thi du 2: C;H;OH c¢6 cdc dong phan lién két:
CH,=CH-CH,-OH
prop-2-en-1-ol

AN

xiclo propanol

2.3. PHUONG PHAP DIEU CHE

Ta c6 thé diéu ché cdc ancol va phenol bang nhiéu phuong phap khdc nhau. Duédi day xin
gi6i thiéu mot s6 phuong phéap thuong dugce dung trong cong nghiép va trong phong thi nghiém.

a. Tong hop tir hop chat co magié
Tir hop chat co magié ¢6 thé téng hgp cac ancol ¢6 bac khac nhau:
Andehit fomic hoac etylen oxit tic dung v6i hop chat co magié cho ancol bac mot:
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Céc andehit khac hoac dan xudt ankyl thé cua etylen oxit tic dung véi hgp chat co magié
cho ancol bac hai:

R' F X
-CH= I HOH /
R—MgX w R -CH-O -MgX ——> R -CH-OH + Mg -OH

Xeton, este hoac clorua axit tic dung v6i hgp chat co magié cho ancol bac ba:

R —?{ -R R X
HOH I 7/
R-MgX _ O o R _F -0 -MgX — R-C-OH * Mg -OH

R R

b. Téng hop tix hop chat chua no

+

H
R- CH= CH2 + Hzo — R -CIH - CH3

OH
Thi du:
H+
CH3 -CH= CHZ + Hzo —_— CH3 _ICH_ CH3
OH
¢. Thuy phan dan xuat halogen
Thi du:

CH, -Cl CH, -OH
©/ + HOH i» + HCl1
benzyl clorua ancol benzylic

Cl 0 OH

+NaOH ra 00
aOHran ———>
200t + NaCl
clo benzen phenol

2.4. TINH CHAT VAT LY

Ancol 1a nhitng chét 10ng hodc ran. Nhiét do soi, nhiét do néng chay cta ancol ting dan khi
trong lugng phan tir tang va cao hon so v6i nhiét do soi, nhiét do0 néng chay cua nhiing
hidrocacbon tuong ting. Diéu nay duogc giai thich bdi su hinh thanh nhiing lién két hidro giira cac
phan tr ancol:
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O nhiét do thudng, phenol 12 chét rin két tinh khong mau. Phenol it tan vdo nudc, tan nhiéu
trong nhitng dung moi hitu co.

2.5. CAU TAO CUA ANCOL VA PHENOL

Dé xét cau tao clia ancol va phenol ta xét ban chat cta lién két oxi-hidro, nhitng yéu t6 dnh
hudng dén su phan cuc cta lién két nay va anh hudng cua nhom hidroxyl dé€n géc hidrocacbon.

Lién két oxi-hidro 1a lién két phan cuc vé phia nguyén tir oxi, do oxi ¢c6 do am dién 16n hon
do am dién cua hidro.

Goc hidrocacbon gay nhitng hiéu ting quyét dinh sy phan cuc manh hay yéu cua lién két

nay:
- Cac goc ankyl gay hiéu tng cam tng duong +I lam giam su phan cuc cua lién két oxi-

hidro. Khi s6 luong cua goc R tang, hiéu tng +I tang, do vay su phan cuc cuta lién két O-H giam
dan tir ancol bac mot, ancol bac hai, ancol bac ba.

R— CH;—~0=<—H R— CH—0~—H R— &¢—0<H
R' R’
- Nhitng goc chua no gay hiéu tng hit dién tir —I va o-t lam tang su phan cuc cua lién két
O-H, lam tang kha nang hoat dong ctia hidro trong nhém OH.
Thi du:
5
CH, =CH <—(c<— O<—H*H

|

H
- Goc phenyl c6 hiéu tng lién hop -C véi cap dién tir p ctia oxi trong nhém OH, dong thoi
con ¢6 hiéu ung -I. Nhitng hiéu tng nay déu lam tang su phan cuc cta lién két O-H, quyét dinh
tinh axit cia phenol.
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-C .
O<—<—H
1

)

Céc nhém hidroxyl trong poliancol no gay hiéu tng -1 va anh hudng tuong hd 14n nhau, lam
tang su phan cu cua lién két O-H, 1am cho kha nang hoat dong ctia nguyén tir hidro trong nhém
OH manh hon cédc ancol no tuong tng.

Thi du:
Py CH, == O== H
in_ O=—H*H ?HZ o ICH—'lOH
- H << O =<H
H,—> oH Vo
étylenglicol glixérin

Ngoai lién két oxi-hidro, lién két cacbon-oxi cling 1a mdt trung tdm phan tng cua loai hgp
chat nay. Lién két cacbon-oxi phan cuc vé phia nguyén tir oxi, vi oxi ¢c6 do am dién 16n hon. Moi
hiéu tGng cling phuong, cuing chiéu véi chiéu phan cuc cua lién két C-O déu lam tang su phan cuc
cua lién két nay, va nguoc lai nhitng hiéu ing cing phuong nhung ngugc chiéu véi chiéu phan cuc
cta lién két C-O déu lam giam su phan cuc.

Dai v6i cac monoancol khong vong no su phan cuc cta lién két C-O tang dan tir ancol bac
mot dén ancol bac ba, do hiéu ting +I clia goc ankyl ting dan.

R
R— CH2_>OH R — %H —0OH R — %«R
R OH

Nguoc lai, trong phan tlr phenol thi su phan cuc cta lién két C-O bi giam di do hiéu tng +C

ctia nhom OH.
+C
©—C OH

Bén canh nhiing trung tam phan tng da duoc xét & trén, chiing ta thdy nhém hydroxyl cling
gay anh hudng dang ké dén hoat dong ctia goc hidrocacbon.

Dai véi cac géc no, nhém OH gay hiéu ting -1 1am tang kha nang hoat dong ctia nhiing nguyén tlr
H(l'
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Doi véi cac géc chua no, nhom OH gay hiéu tng -1 1am giam mat do dién tlr ctia lién két doi
cacbon-cacbon.

Thi du:
CH2 =CH _>CH2 — OH

Trong phan tu phenol, nhém OH gay hiéu tng +C lam tang mat do dién ti trong nhan thom
va tang cht yéu & vi tri 0. va p.

*C(on
©P
O

2.6. TINH CHAT HOA HOC
a. Phan tng cua nguyén tir hidro trong nhom OH
- Phan ting voi kim loai va hidroxit kim loai
Ancol no tic dung véi kim loai ki€ém va mot vai kim loai khac tao thanh ancolat.
Thi du:

2C,H;-OH +2 Na ——> 2 C,H;-ONa + H,
Ancolat kim loai kiém 12 nhitng chéat ran, dé bi thuy phan:

C,H,-ONa + H, O —> C,H,-OH + NaOH

Poliancol va phenol c6 tinh axit yéu nén ching khong chi phan tng véi kim loai kiém ma
con phan ting véi hidroxit kim loai.

Thi du: Glixerin tdc dung v6i Cu(OH), tao ra phtiic mau xanh.
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{H - OH CH,-O~_ -0 -‘CHz

I
2CH-OH + CuOH) — CH.Q= CUe—G cH+ 2H0
| | H !
CH, - OH CH, - OH HO -CH,
Phenol c¢6 tinh axit yéu hon so véi axit cacbonic, nén phénolat phan ting véi axit cacbonic
giai phong phenol.
OH O Na
+NaOH —> @ + H,0
phenol natri phenolat
O Na

OH
+ C02 + H20 —_— + NaHCO3

- Phan iing este hod

Ancol phan ting véi axit cacboxylic, anhidrit axit, axyl halogenua va axit vo co khdc dé tao
ra cac este. Phan tng nay duogc goi la phan tng este hoa.

+

H
R-OH + R'-C-OH T R' _l(lj -OR + H,0

_OH - ~O—C-R
HR-C-0) — 5= @ O +RCOOH
o)

o

Thi du:

H,SO,d
CHy -CH -CH, -CH, -OH + CHy-C -OH %ﬁ CHy-C -OCH, -CH, -CH -CH; + H,0
CH; O O CH;
ancol isoamylic isoamyl axetat (dau chuoi)

b. Phan ting cia nhom hidroxyl

Nhém hidroxyl trong ancol dé dang duoc thay th€ bang nhém NH, hodc bang nguyén tir
halogen khi ancol phan tng v6i amoniac, HX, PCl,, PCl; hay SOCIL,.
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Al
R-OH + NH3—20éR NH, +H,0
R -OH + HX —R -X + H,0

R -OH + PCl; —>R -Cl + POCl; + H,0
c. Phan iing loai nuéc (phan ting dé hidrat hod)

Khi c6 mit chat hit nuée (H,SO, dic) & nhiét do cao (170°C), c4c ancol tham gia phan tng
dé hidrat hoa dé tao thanh cdc hidrocabon khong no.

+

R-CH— CH, —= R-CH =CHj, + H,0
| tO

H OH

Co cheé:

“H,0 - H,S0,
R - CH, - CH, -OH +HOSO;H — > R - CH, - CH, -OSO;H ——='R -CH =CH,

Doi véi ancol bac hai, bac ba, phan ting chu yéu xay ra theo hudng loai hidro lién két véi C,
c6 bac cao hon dé tao thanh anken c6 c4u tao bén viing.

D6i v6i nhitng ancol khong con nguyén tir H, phan tng dé hidrat hod xay ra clng véi su
chuyén vi noi phan tir.

Thi du:
CH,
' -H,0
CH3 —F —CH2 -OH H+ CH3 -(Ij =CH —CH3
CH, CH,4
Co ché:
CH CH CH
[ - T2 MHe H0 re H
CHj -C -CH, -OH —=~ CHj -C- Q-OH, — CH;-C - @
CH3 CH3 H CH3\I—I
H;
/¢ @C\ H ® |CH3 .
——=Clly - i—» CHy -C— ¢—H —> CH; -C=CH -CH; +H
CH,4 CH; H CH,4

Khi ¢6 mat axit sunfuric dic va nhiét do <140°C, hai phan tir ancol bi dé hidrat ho4 tao éte.
H,SO,
R -OH + HO -RT R-O-R +H,0
éte
Thi du:
CH3 -CHZ -OH + HO —CH2 -CH%)OCFIA)A CH3 -CH2 -0 -CH2 -CH3 + H20

ancol etylic dietyl ete
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d. Phan iing oxi hoa

Ancol dé dang bi oxi hod béi cdc tic nhan khic nhau, trong nhiing diéu kién khac nhau dé
tao thanh hop chat cacbonyl, hoac axit cacboxylic.

Trong phong thi nghiém nguoi ta oxi hoa ancol bang CuO va nhiét do, KMnO, trong moi
truong kiém hay moi trudng trung tinh, trong co thé song c6 su tham gia ciia men dé hidrogenaza.

Trong nhitng diéu kién nhu trén, oxi hod ancol bac mot cho andehit, ancol bac hai cho
xeton.

R- CH,- OH R-CHO +H,0O
andehit

R-CH-OH ——=R- (@: ~R +H,0
R

axeton
Phan ting oxi hod ancol bac mot va ancol bac hai xay ra qua giai doan tao thanh gem diol.

H
| [O] 1—1

R—|C—OH —> R— (ll—OH — R-CH=0 + H,O
H OH

gem diol

Ancol bac ba chi bi oxi hod trong diéu kién rat khic nghiét tao thanh hdén hop axit
cacboxylic. Chéng han, khi dun néng vé6i hdn hop K,Cr,0, +H,SO, dic, phan ting xay ra theo
phuong trinh téng quat sau day:

R3
R, -CH, -C -OH 191, R, -COOH +R,-COOH + R, -COOH

CHQ_ R2

Phan ting nay xay ra qua giai doan tao thanh cac hop chat khong no:

R; Rs
I H,S0, dac, t°
R, -CH, -C -OH —24%C 'R _CH=C -CH, -R,—[O]
“H,0
CH,—R, T2 _R,COOH
R, CH,-C-R; == R;-CH=C-Ry—> R;-COOH +R; -COOH
OH

Phenol dé bi oxi hod ngay trong khong khi & nhiét do thudng tao ra quinon c6 mau hong:
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pi 2

@ o1 +H,0
|(|)

phenol quinon

c. Phan iing caa goc hidrocacbon

Phu thuoc vao ban chat cua phan gdoc hidrocacbon, ancol va phenol c6 tinh chat cta
hidrocacbon tuong ung.

Cac ancol chua no tham gia phan tng cong hgp vao lién két doi theo co ché ai dién tu.

Thi du:

CH,=CH-CH,-OH + HBr —— CHj; - FH - CH,OH
Br

Ancol thom va phenol dé dang tham gia phan ting thé€ 4i dién tir trong nhan thom:

Thi du:
— Br
2 + 2Br2 —_— + +2HBr
Br
p - brom o - brom
ancol benzylic ancol benzylic  ancol benzylic
H H
B p Br
+3Br, ——— l + 3HBr
Br
phenol 2, 4,6- tribrom phenol

3. HOP CHAT CACBONYL (ANDEHIT VA XETON)

Hop chat hitu co ¢6 chtta nhdm >C=0 ( nhém cabonyl) lién két truc ti€p vGi goc
hidrocacbon duoc goi 1a hop chét cacbonyl.
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Néu nhém >C=0 lién két véi mot goc hidrocacbon va mot nguyén tir hidro ta goi hgp chat
cacbonyl dé6 1a andehit, néu nhém >C=0 lién két véi hai géc hidrocacbon ta goi la xeton.

R-C-H R-C-R
s

andehit xeton

3.1. PHAN LOAI

Andehit va xeton dugc chia thanh nhiing loai khac nhau tuy theo ban chit cua goc
hidrocacbon va s6 lugng nhém cacbonyl.

Theo ban chit cua gdoc hidrocacbon ta co:

- Hop chat cacbonyl no
Thi du:

CH;- CH=0 CH,-C-CH,

axetandehit axeton

CH=0
O 50

xiclohexyl cacboxandéhit dixiclo hexyl xéton
- Hop chat cacbonyl thom:
Thi du:

CH=0

@ g— CH,

benzandehit axeto phenon
- Hop chét cacbonyl chua no: Tiéu biéu la hop chat cacbonyl chua no ¢6 hai lién két doi lién
hop.

Thi du:
CH,=CH-CH=0

acrolein (andehit acrylic)
CH, =CH - G- CH;4

métyl vinyl xéton
Theo s6 luong clia nhém cacbonyl ta ¢6 hop chat monocacbonyl, di,...va policacbonyl.
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Thi du:
O=CH-CH=0 0O=CH-C(H,-CH,-CH=0
glioxan andehit phtalic
CH; -CG-CH,; -G CH;4
o) o)
axétyl axéton
3.2. CACH GOI TEN VA PONG PHAN

a. Tén goi thong thuong

Tén cta andehit duoc goi theo tén cua axit cacboxylic tuong ting, chi khac Ia thay tir axit
bang tir andehit, hodc 12 bo tir axit va déi dudi “oic” trong tén goi clia axit bang tir “andehit”.

Thi du:
H-CH=0 CH,-CH=0 CH,=CH-CH=0
andehit fomic andehit axetic andehit crotonic
(fomandehit) (axetandehit) (acrolein)

CH=0

®

andehit benzoic
(benzandehit)

Tén clia xeton dugc goi theo quy téc:

Tén goc hidrocacbon + xeton

Thi du:
CH,-CO-CH; CH,-CO-CH,-CH, CH,=CH-CO-CH,
dimetyl xeton (axeton) metyl etyl xeton metyl vinyl xeton

b. Tén goi IUPAC
Tén ctia andehit duoc goi theo quy tac:
Tén hidrocacbon tuong tng theo ITUPAC + al

Mach cacbon dugc ddnh s6 bat dau tir cacbon nhém chitc andehit.

Thi du:
(CH,),CH-CH=0 CH,=CH-CH=0 CH,-CH=CH-CH=0
2-metylpropanal prop-2-enal but-2-enal

Tén clia xeton dugc goi theo quy téc:
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Tén hidrocacbon tuong tng theo TUPAC + s6 chi vi tri nhém cacbonyl + on
Mach cacbon dugc danh s6 sao cho cacbon ctia nhém cacbonyl ¢6 s6 thit tu thap nhat.

D6i v6i cdc hop chat policacbonyl ¢ thém céc tir di, tri, vv...truéc am “on” dé chi s6 nhém
>C=0 trong phan tur 1a hai, ba,vv...

Thi du:

CH,CH,-CO-CH, CH3CH2-£-CH2- CH, CH-- (EH % CH,

H,
butanon pentan-3-on 3- metyl butan-2-on
CH;- C -CH=CH, CH,CH,- C- C- CH,
b &
but-3-en-2-on pentan -2,3-dion

c. Pong phan

Mono andehit khong ¢6 déng phan vi tri nhém chiic, chi ¢6 dong phan mach cacbon, dong
phan lién két va dong phan hinh hoc.

Thi du 1: C;H,-CH=0 c¢6 hai dong phan mach cacbon.

CH,-CH,-CH,-CH=0 (CH,),CH-CH=0
butanal 2-metylpropanal

Thi du 2: C,Hs-CH=0 ¢6 cac dong phan mach cacbon, déng phan vi tri ctia lién két rt, dong
phan lién két va dong phan hinh hoc.

- Doéng phan mach cacbon:

CH,=CH-CH,-CH=0 CH,=C-CH=0
H,
But-3-enal 2-metylprop-2-enal

- Bong phan vi tri lién két

CH,=CH-CH,-CH=0 CH,-CH=CH-CH=0
But-3-enal but-2-enal

- bong phan loai lién két:

CH2=CH -CH2 -CH =0 A_ CH=0
buten -3 -al fomyl xiclopropan
- Bong phan hinh hoc:
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H CHO H H

G — e A c— ¢ ~
— /
CH; N H CH3 N CHO
cis buten-2-al trans buten-2-al

Mono xeton ¢6 day du cac loai dong phan nhu mono andehit va con thém dong phan vi tri nhém
chuec.

Thi du 1: C,H,,C=0 c6 cac dong phan mach cacbon va dong phan vi tri nhém chuc.

CH,4 -g -CH, -CH, -CH; CH, c H-CH; CHj;-CH, -C -CH, -CH;
o Hj 0)

pentanon-2 3-métyl butanon-2 pentanon-3

Thi du 2: C;H,C=0 c¢6 cic dong phan loai lién két:

CH, = CH -C -CHj, i
I H,C—C=0
métyl vinyl xéton xicloé butanon

Thi du 3:

C,H;C=0 c6 céac dong phan vi tri ctia lién két 7, dong phan hinh hoc va cac dong phan khac:

CH2 =CH —CH2 -ﬁj —CH3 CH3 - CH=CH -%: -CH3

O O
penten-4-on-2 penten-3-on-2
CH; H
YN
c = 0 u ¢ -CHs
H H 0
cis penten-3-on-2 trans penten-3-on-2

3.3. PHUONG PHAP BIEU CHE

a. Oxi hoa hidrocacbon

Ngudi ta c¢6 thé oxi hod nhiing hidrocacbon khac nhau. Thi du khi d6t chdy cham n-ankan &
tudng khi sinh ra mot luong nhé andehit, hoac xeton.
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Thi du:

600-700°C
CH4 + 02 —Xt> H-CH:O + Hzo
metanal
CH, -CH; o
2 @— ﬁf- CHjzt+ H,O
Xt, t @)
axeto phenon
1 xt
= —|—— - =

axetandehit
b. Oxi hoa ancol

Day 12 phuong phap quan trong dé diéu ché cdc andehit, xeton
Thi du:

Cu, t° -~
2CH;0H+ 0O, —2 2H-CH=0 +2 H,0

CH; -CH -, —9s cH, -C-CH; +H,0
OH o)

c. Phan ing Friden- Crap

Thi du:
AICl5
2C¢Hg +C1-C-C1 —> C¢H; —g -C¢Hs +2HCl

AICI
CyH, + (CH;CO),0 —  C.Hs -C -CH; + CH;COOH

CH, +CeHs -C-0l A H,.c-c.H, +HCI

d. Thuy phan dan xuat gem di halogen

Phan dng xay ra trong moi truong kiém
)
R j— R —OH _
= X0 = T —HO. R cr
R X -HX R OH &
Thi du:

Q
C6H5 -CHC12 +5 H20 ﬂ» C6H5 -CH=0 + 2 HCI

benzyliden clorua benzandehit
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3.4. TINH CHAT VAT Lf

Andehit fomic 1a chat khi, c6 mui xdc, cay khé chiu, tan nhiéu vao nudc. Cac andehit khéc
va cdc xeton 1a nhitng chét 10ng hodc chat ran. Axeton ¢6 mui x6¢ nhe. Benzandehit va nhiéu
andehit thom khac c6 mui dac trung cua hanh nhan. N6i chung andehit va xeton c¢6 nhiét do soi
thap hon so vGi ancol bac mot va bac hai tuong tng.

3.5. CAU TAO CUA NHOM CACBONYL

Trong phan tir andehit va xeton, nguyén tir cacbon clia nhém cacbonyl & trang théi lai hoé sp’,
v6i géc hod tri 120°. Hai nguyén tir oxi va cacbon lién két v6i nhau biang mot lién két ¢ va mot lién
két .
1,22A%,

L
~_Jo
120°

Lién két r trong nhém C=0 luon phan cuc vé phia oxi, vi oxi ¢6 do am dién 16n hon do am
dién clia cacbon. Ta c6 thé mo ta:
ey

O

Su phan cuc ndy da tao ra mot trung tam C>* cho phan ting 4i nhan.

Goc hidrocacbon khac nhau ¢6 anh hudng khac nhau dén gia tri dién tich duong ctia cacbon chiic.

- Goc ankyl gay hiéu ting cam tng duong +I lam giam gia tri dién tich duong ctia cacbon
trong nhém C=0. S6 luong cua goc ankyl tang, trong luong clia goc ankyl tang thi hiéu tng +I
tang, do vay 6+ cua cacbon trong nhom C=0 giam.

o8
R_>(8:%=f"086 R—(C<—R
(I)I}
o > ()

- Goc phenyl gay hiéu ting +C lam giam gia tri dién tich duong ctia cacbon chiic.

Thi du:
FQ
)
A\ ®
Q@j\j cu=L"b
+C

- Trong phan tir andehit va xeton chua no lién hgp, goc vinyl gay hiéu tng lién hgp duong
+C. Hiéu ting nay lam giam gia tri dién tich duong ctia cacbon chic.

Thi du:
+C oe

Vé6i cac policacbonyl, dac biét 1,2-dicacbonyl, cic nhém C=0 gay hiéu tng —I va anh
huodng twong ho 1an nhau. anh hudng d6 da lam tang gia tri dién tich duong ctia cacbon chic.
Thi du:
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-1 oe
O=—CH =— CH= e

Bén canh anh huong cua goc hidrocacbon dén nhém cacbonyl, nhém cacbonyl ciing gy anh
hudng nhat dinh dén goc hidrocacbon va lién két C,, ,.-hidro.

chtic

- V6i cac goc no, nhém C=0 gay hiéu ting cam tng am (-I). Hiéu tng nay lam tang su phan
cuc cua lién két C,-H.

Thi du:

-1
H—C—> CH=0

H
- Véi cac goc thom, nhém C=0 giy cac hiéu tng hut dién tir —I va -C. Nhitng hiéu tng nay
lam giam mat do dién tir trong nhan thom, va cht yéu giam & vi tri octo va para. Do vay da tao ra
trung tam phan tng thé ai dién tir & vi tri meta.
Thi du:
-C

cH=

-1

2

Nhitng hop chat cacbonyl chua no lién hop, nhém C=0 gay hiéu tng lién hop am (-C). Hiéu
ung nay lam phan cuc hod hé lién hop.

Thi du:

-C
oo »
CH, :fCI_{\'— CH :f?)

Céc lien két trong nhém C=0 luon phan cuc vé phia oxi, lam cho mat d¢ dién tir & cacbon
giam di, cacbon mang mot phan dién tich duong, dan dén lam tang su phan cuc cua lién két C
H trong andehit va tao ra trung tam ctia phan Gng oxi hoa & lién két nay.

»

Co
%

S A

chiic™

3.6. TINH CHAT HOA HOC
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a. Phan tng cong hop vao nhém C=0

O+ M\ o— &+ 8- OH
A= 0 +H—=Y— SC

hoac X-Y Y

HY 1a H-OH, H-OR, H-SO,Na, .. XY 1a R-MgX, CH=CNa,...

Phan ting cong hop vao nhom C=0 xay ra theo co ché€ cong hgp di nhan hai giai doan.

Giai doan mot: Tac nhan ai nhan Y™ két hgp v6i nguyén tir cacbon mang dién tich duong ctia
nhém C=0 va tao thanh san phdm trung gian 12 mot anion.

Giai doan hai: Giai doan proton ho san phdm trung gian, xay ra nhanh.

5+ 9 o cham~ .0 nhanh ~ __OH
— 0 +Y /C<Y — /C<Y

- Cdc phdn ing cu thé

+ Cong ancol: Phéan (ing ctia andehit, xeton véi ancol tao thanh san pham goi 1a hop chat ban
axetal.

R- CH=0 + ROH — R—|CH—OH
OR

Khi dun néng ban axetal véi lugng du ancol s€ thu dugc axetal.
R—lCH—OH + R-OH —»R-lCH-OR'+ OH,

OR OR
ban axetal axetal
+ Cong hidro xianua (HCN)
Ot M 6— ~ OH
—C= 0 +HCN —— /C<CN
Phan ting xdy ra khi ¢6 bazo 1am chat xtic tdc va tao ra san pham xianhidrin.

Thi du:

CH; H,
CH;— C=0 + HCN — CHsy CZOH
CN

Khi thuy phan hgp chét xianhidrin s€ tao thanh a- hidroxi axit.

Hj Hj
CHy G-OH + 2H,0 — CHsy C- COOH + NH,;

CN OH
+ Cong natribisunfit (NaHSO;)
5+ (MO~ ~ —OH

= 0 +NaHSO; —
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San phdm ctia phan tGng & trang théi tinh thé va goi 1a hop chat cong bisunfit. Phan tng nay
duoc dung dé tach cac andehit hodc xeton ra khoi hén hop véi céc chat khéc.
Thi du:
PH
CHsCH=0 +HSO;Na —» C¢Hs -CH -SO;Na

H
CH;-C-CH; +HSO;Na — CHz -(-SO;Na
CH;
Co ch€ chung nhu sau:
Q
5+ 56— I O e
— . —_ —
TCLO +1S-ONa — >@§20 M. —con
OH ~ ONa SOs;Na
OH

+ Cong hgp chat co kim

Tir hop chat co magié va céc andehit hodc xeton, c6 thé téng hop duoc céc ancol cé bac
khac nhau. Trong cac phan ting nay thi hop chat co magié tac dung nhu 1a mot chat phan cuc:

o— O+ ;
R=—MgX (R: goc ankyl)

St = & &+ — HOH,_ —
— — - A e _
TCLD + R Megx—— C OMeX 5y —C OH

Hop chat cacbonyl ban diu 12 HCHO ta dugc ruou bac mot, néu la déng dang clia andehit
fomic duoc rugu bac hai, con néu la xeton dugc ruou bac ba.

+ Phén ting v6i amoniac va dan xuét ctia né ( NH; va B-NH,. B ¢6 thé 1a: Goc hidrocacbon;
-NH,; -OH, vv...)

Vi nguyén tir nito con mot cip dién tir sp’ tu do, nén nito trong NH, va B-NH, déng vai trd
1a tdc nhén 4i nhan. Phan tng dién ra qua qua trinh cong ai nhan vao nhém C=0 va sau d6 la qua
trinh loai nuéc clia san phdm cong hop tao san pham ngung tu hay san pham thé& nguyén tir oxi clia
nhém >C=0.

So d6 téng quét ctia phan tng:

NOH4o— N\ ® AN - H,O

/%=() + /N_B —>/ P NH2—B—>/?_ NH -B 4 >C= N -B
o
@) OH

Phenyl hidrazin (C;H,NHNH,) phan tng v6i andehit hay xeton tao thanh san pham két tha mau
vang.
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>C=O + HoN-NH-CgHy — >C = N-NH -C¢H; + H,O
Thi du:
CH=0 H,N-NH-CgHs CH=N-NH-C¢Hs HN-NH-CH; CH=N-NH-CgH;
CH =0 -H,0 ~ CH=0 -H,0 " CH =N -NH -C¢Hj

bis phenylhidrazon

b. Phan ing oxi hoa
Phan tng oxi hoa tao thanh axit cacboxylic.

Andehit dé dang bi oxi hod bdi cdc chat oxi hod khac nhau, ngay ca boi cédc tic nhan oxi
hoa yé&u nhu thuoc thlr Tolens, thudc thir Phélinh...

Phuong trinh tng quat:

R -CH=0 + [O] —= R —IC =0
OH

andehit axit cacboxylic
Phan tng véi thude thir Tolens va Phélinh dugce dung dé phat hién nhém chiic andehit.
Andehit phan tng véi thuoc thir Tolens tao thanh bac két taa.
R-CH=O + 2[Ag(NH,),JOH —» RCOONH, + 2Ag +3NH, + H,0
thuoc thir Tolens
Thuoc thir Tolens duge diéu ché bang cach cho AgNO, phan tng v6i NH,OH du.
AgNO; + NH(OH —— AgOH + NH,NO,
AgOH + 2 NH,0H —{Ag(NH,),]OH + H,0O
Phan ting nay con dugc goi la phan tng trang guong.
Thi du:
CH,=CH -CH=0 +2[Ag(NH;),]OH N CH,=CH -COONH, + 2Ag¢+ 3NH; + H,0

acroléin
Andehit khi phan ting véi thude thir Phélinh, ta thay xuat hién két tia mau do gach cta Cu,O.
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COOK COOK
CH— {0 CH-OH
R-CH=0 + 2'FH_O\Cu +2H,0 —— R-COOH+ 2 CH—oH * Cu g

COONa COONa

Thuoc thir Phélinh duoc diéu ché nhu sau:

CuSO, +2NaOH — Cu(OH), + Na,SO,

ICOOK ICOOK

CH—OH CH—

|

chio  COH: —— Cu + 21,0
COONa COONa

kali natri tactrat

Thudc thir Télens oxi hoa dugc ca andehit béo va thom, con thudc thir Phélinh chi oxi hoa
duoc andehit béo.

Khi ti€p xtc véi oxi khong khi andehit n6i chung dé dang bi oxi hod.
Thi du:
2CH,CH=0 + O, —2CH,COOH
andehit benzoic axit benzoic
Khac v6i andehit, xeton chi bi oxi hod bdi cac chat oxi hod manh nhu KMnO, + H,SO,,
K,Cr,0, + H,SO, khi dun néng. Khi phan tng xay ra, lién két o gilta nguyén tir C, v6i cacbon
cacbonyl bi dt ra tao thanh hon hop céc axit cacboxylic.

R -CH, —ﬁ -R" +[0O] —R -COOH + R'-COOH

Trudc khi bi oxi hod, dang xeton dong phan hod thanh dang enol.

[O]

R -CH, -C-R'= R -CH =C -R' —— R -COOH + R'-COOH
OH
dang xeton dang enol

Néu trong phan tir xeton ¢6 nhiéu nguyén tir C, ¢6 bac khac nhau, thi phan tng uvu tién cat
dut lién két ¢ & phia nguyén tir C, c6 bac cao hon.

Thi du:
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0
CH, -CH, -C -CH; 2% 2cH, -coon

c¢. Phan iing cia goc hidrocacbon
- Thé H,, bang halogen

Do anh hudng ctia nhom cacbonyl ma nguyén tir H,, linh dong va dé dang dugc thé boi clo,
brom, tham chi ca iot.

Thi du:

h
CH; -CH =0 + Cl,—» CH,Cl-CH=0 +HCI

clo axetandehit
Nhitng hop chat kiéu R-CO-CH, khi halogen hod trong moi trudong kiém cho din xuat
trithalogen.
R - C-CH; +3X, +3 NaOH—R -C -CX;3 +3NaX + 3 H,O

Déan xuét trihalogen bi phan cit tao halofoc.
R -C-CX; + NaOH—> CHX; + R -COONa

- Phan tng th€ & nhan thom

Thi du:
F CHO
CH=0+Br, —»
+ HBr
Br
m- brombenzandehit
- Phan tng cong hop

Hop chat cacbonyl chua no dé dang tham gia phan ting cong hop theo co ché ai dién tir vao
lién két « ctia goc hidrocacbon chua no.

Nhiing hop chat cacbonyl chua no lién hop tham gia phan ting cho san phdm cong hop 3,4 la chii
yéu.

Thi du:
CH, =CH -CH=0 + HBr —> CH, -CH, -CH=0

Br
Co cheé:
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®
f_—%

o® ~ 0o o
CH=CH CHE= 0O +H —> CH7=CH—CH - OH
——— BY
CH3*CH=:CH-OH —2»  CH,-CH=CH—» CH,-CH, CH=0
Br OH Br

4. AXIT CACBOXYLIC

Axit cacboxylic 1a nhiing hop chat hitu co c6 nhom cacboxyl —COOH lién két véi goc
hidrocacbon.

4.1. PHAN LOAI
Nguoi ta phan loai axit cacboxylic dua vao cu tao ctia goc hidrocacbon va s6 lugng nhém
cacboxyl.

Dua vao céu tao cta goc ta co:

- Axit cacboxylic no, thi du:

COOH
CH; -CH, -COOH
axit propidnic axit xiclohexyl cacboxylic
- Axit cacboxylic thom, thi du:
COOH
axit benzoic
- Axit cacboxylic chua no, thi du:
CH,=CH-COOH CH=C-COOH
axit acrylic axit propinoic

Phan 16n céc axit chua no quan trong déu chita lién két doi lién hop & vi tri o, B d6i véi
nhom cacboxyl.

Dua vao s6 lugng nhém cacboxyl ta c6:
- Axit mono cacboxylic (c6 mot nhém cacboxyl)

Thi du:

COOH

axit axétic axit xiclopentan cacboxylic
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- Axit di cacboxylic (c6 hai nhom cacboxyl)
HOOC-COOH HOOC-CH,-COOH
axit oxalic axit malonic

4.2.CACH GOI TEN, PONG PHAN
a. Tén goi thong thuong

AXxit cacboxylic thuong ¢6 tén goi lién quan dén ngudn goc tim ra ching.

Thi du:
H-COOH CH,-CH=CH-COOH
axit fomic axit crotonic
CH,- COOH HOOC-CH,-CH,-COOH
axit axetic axit sucxinic

CH;- CH,- CH,- COOH HOOC-CH,-CH,-CH,-COOH
axit butyric axit glutaric

Teén goi hop i coi axit cacboxylic 1a dan xuat cta axit axetic khi th€ nguyén tir H, bang
céc goc hidrocacbon, va dugc goi tén theo qui tic:

Axit + goc hidrocacbon + axetic
Thi du:

CH, -CH, -COOH @ CHCOOH -y _cH -CH, -COOH

axit metylaxetic axit phenyl axetic axit vinylaxetic
b. Tén goi IUPAC
Theo danh phép nay, tén cla axit cacboxylic duoc goi theo qui tac sau:
Axit + tén hidrocacbon tuong tng theo IUPAC + oic
Mach cacbon duoc ddnh s6 bat dau tr nhém cacboxyl. Nhitng axit ¢6 hai, ba...nhém
cacboxyl c6 thém tur di, tri...vao trudc am “oic”.
Thi du:

CH;- CH,- COOH CH,-CH=CH-COOH
axit propanoic axit but-2-enoic

Trwong Dai hoc Néng nghiép Ha Noi - - Giao trinh HBB hibU CO ..., 97



CH; - %H—COOH CH, = p—COOH
H; CH,
axit 2-métyl propanoic axit 2-métyl propenodic

c. Pong phan

Axit cacboxylic khong vong no ¢6 cac loai dong phan twong tu mono andehit khong vong
no, cac axit mono cacboxylic chua no (c6 mot lién két doi) c6 thém dong phan hinh hoc.

Thi du 1:

C;H,-COOH c6 hai dong phan mach cacbon.

CH,- CH,- CH,- COOH axit butanoic
CH; - C H-COOH axit 2-metyl propanoic
Hj

Thi du 2: C;Hs-COOH c6 cdc dong phan mach cacbon, déng phan loai lién két va dong phan
hinh hoc.

CH,=CH-CH,-COOH CH,-CH=CH-COOH
axit but-3-enoic axit but-2-enoic
CH, = C-COOH A
CH,4 COOH
axit 2-métyl propenodic axit xiclopropan cacboxylic
s _~H & - CooH
- (= C\ H/ C—2C
H COOH AN
axit trans buten-2-0ic axit cis buten-2-0ic

4.3. PHUONG PHAP PIEU CHE
a. Phuong phap thuy phan

+ Thuy phan dan xuét cta axit cacboxylic
Céc dan xuat cua axit dé dang bi thuy phan trong moi trudng axit hay kiém tao ra axit tuong
tng theo phuong trinh sau:
@

H
R-C-Y + HOH — R -C-OH + HY
Y c6 thé 1a halogen (halogenua axit), -OCOR (anhidrit axit), -NH, (amit), -OR ( este), v.v...
Thi du:
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@
H
CH3 -C-O -CH2 -CH3 + HOH — CH3 -g -OH + CH3 -CH2 -OH

+ Cac hgp chét nitrin khi bi thuy phan trong moi truong axit hay bazo cling sinh ra axit
cacboxylic.
@

R-CEN +2 HOH —H> R -COOH + NHj
Thi du:
H,S0,
CH2=CH -CN + 2H20 e CH2=CH -COOH + NH3
+ Thuy phan dan xuat poli halogen
o, PH HO
R-L-Cl Z3R-C-OH S8 R-C-OH
Cl -3HC OH 9

b. Phuong phap oxi hoa

Bang cdch sit dung cdc tdc nhan oxi hod thich hop c6 thé oxi hod hidrocacbon, ancol,
andehit va xeton thanh axit cacboxylic. Nhitng phan tng nay da duoc nghién cttu & nhitng chuong
trudce.

c. Cacboxyl hoa hop chat co kim va anken

Thi du:
H,O/H*
CH; -CH, MgBr + CO, =>CHj; -CH, -COOMgBr ——» CH;CH,COOH + Mg(OH)Br
CH, =CH, +CO —- > CH, -CH, -COOH
+H,0

4.4. TINH CHAT VAT L{

Cac axit mono cacboxylic no 1a chat 16ng hodc ran, cdc axit thom va axit dicacboxylic déu
1a céc chat rdn. Nhiéu axit cacboxylic tan t6t vao trong nudc.

Gitta nhitng phan ttr axit ¢6 nhiing lién két hidro. lién két nay bén hon & ancol vi nhém OH
phan cuc manh. Su ¢ mat cua nhiing lién két hidro lam cho axit cacboxylic ¢6 nhiét do soi cao
hon so vGi dan xuat halogen va ancol tuong tng. Nhiét do soi cua axit mono cacboxylic no khong
phan nhanh tang dan khi trong lugng phan tir tang. Nhiét do nong chay cua axit cé s6 nguyén tir
cacbon chan cao hon so v6i axit cé s6 nguyén tir cacbon I¢.

4.5. CAU TAO CUA NHOM CACBOXYL

Nhém cacboxyl 1a su t6 hop chit ché gitta nhém cacbonyl va nhém hidroxyl.
E -O -H
O
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Nhoém cacboxyl quyét dinh tinh chat hod hoc cua axit cacboxylic. Khi xét ciu tao cua nhém
cacboxyl ching ta xét ban chit ctia nhitng lién két trong nhom nay, va xét cac yéu t6 anh hudng
dén su phan cuc cua chdng.

- Lién két oxi-hidro: Day la lién két ¢ phan cuc vé phia oxi, vi oxi ¢6 dd am dién cao hon do
am dién cta hidro. Mat khac, cap dién tlr p cuia oxi trong nhom OH tham gia lién hop v6i nhém
cacbonyl, trong d6 nhém C=0 gay hiéu tng -C, dong thoi nhém C=0 con gay hiéu tng -1. Nhiing
hiéu tng nay (-C, -I) da dong thoi lam ting su phan cuc cua lién két oxi-hidro, 1am cho nguyén tir
hidro trong nhém OH rat linh dong va quyét dinh tinh axit clia axit cacboxylic.

P A

-1
-C ((”)

Nhitng goc hidrocacbon khac nhau cé anh hudng rat khac nhau dén su phan cuc cua lién két
O-H.

Goc ankyl ddy dién tir theo hiéu ting cdm tng duong +I, ]am giam su phan cuc cla lién két
O-H. Khi trong luwgng cua goc tang, ciu tao cua goc cang phan nhanh thi hiéu tng +1 cang manh,
do vay su phan cuc cua lién két O-H cang giam.

Thi du: Su phéan cuc cua lién két O-H giam dén theo thi tu sau:

H-C-O=—H CH3—>$‘3 -O<—H  CH;CH, —>(“2 -O<—H
Il
O

axit fomic axit axetic axit propionic
Goc phenyl gay hiéu tng -I lam tang su phan cuc cua lién két O-H.

Thi du:

axit benzoic

Vi vay nguyén ti hidro trong nhém OH cua axit thom hoat dong nmanh hon so véi nhiing
axit khong vong no. Nhiing goc chua no, tuong tu cac goc thom, gay hiéu tng -I lam tang su phan
cuc cua lién két O-H, do vay céc axit chua no déu c6é tinh axit manh hon axit no tuong ting. Khi
lién két doi C=C cang & xa lién két O-H, thi anh hudng -I clia goc chua no yéu dan. Khi lién két
doi C=C & vi tri a, B thi ngoai hiéu tng -1, n6 con tham gia lién hop v6i nhém C=0 cuia chiic axit,
hiéu ting lién hop +C nay 1am gidm su phan cuc ctia lién két O-H. Do vay trong diy dong dang
cua cac axit cacboxylic chua no, axit chua no a, 3 ¢6 lién két O-H phan cuc yéu nhét va axit chua
no B, y c6 lién két O-H phan cuc manh nhat.

Thi du:
+C
CHz@_C— O=<H CH2=CHJ_CH2- C— O<_H

¢! 0

Trong phan tir axit poli cacboxylic, nhdm cacboxyl giy hiéu tng -I va ching c¢6 anh hudng
tuong ho 1an nhau lam tang su phan cuc cua lién két O-H.
Thi du:

HOOC 4- CH, - c=O=H
O
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Khi hai nhém cacboxyl & nhiing vi tri cang xa nhau thi anh hudng tuong hd yéu dan, su
phan cuc cta lién két O-H giam dan.
- Lién két cacbon-oxi: Nhiing lién két C-O déu la nhitng lién két phan cuc vé phia oxi, vi
nguyeén ti oxi c6 do am dién cao hon do am dién cuia nguyén tir cacbon.
- C—OH

Il
O

Moi hiéu ing cing phuong, cing chiéu véi chiéu phan cuc cta lién két C-O déu 1am tang su
phan cuc cta lién két nay.

Goc ankyl gay hiéu ting ddy dién tir +1 cling phuong, ciing chiéu lam ting su phan cuc cua lién két
CO.

R— I(Ij—>OH
O

Nhiing hiéu ting ciing phuong nhung ngugc chiéu véi chiéu phan cuc cta lién két C-O déu
lam giam sy phan cuc cta lién két nay.

Thi du:
o

Do nhitng anh huéng d6 ma nhém OH hoat dong.

Ngoai nhitng trung tam phan tGng dd, ching ta thdy nhom cacboxyl con gay hiéu ting cam
tng am (-I), hiéu ting nay da hoat hod nguyén tir hidro & vi tri o (H).

Thi du:
H
-1
H»*;»ﬁ_ o
H O

Trong phan tir axit cacboxylic chua no hoac chua no lién hop (chua no a, ), nhom cacboxyl
cling gay hiéu ting -I hoac -C. Nhitng hiéu ting nay c6 anh hudng ding ké dén kha nang cong hop
ai dién tir vao lién két doi C=C.

Thi du:

-C
CH2 @TC _—_f'-a CH2 =CH—'>CH2'_-Lﬁ_ O H
-1
OH

Doi v6i axit thom, nhém cacboxyl gay hiéu tng -C va -I tao ra nhiing trung tam phan tng

th€ i dién tlr & vi tri meta.

Thi du:
Co
C< OH
2
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4.6. TINH CHAT HOA HOC
a. Tinh axit cua axit cacboxylic

Su phan li axit cacboxylic trong dung dich nuGc xay ra theo mot can bang:

RCOOH +H,0 —=— RCOCG) + H?O
ion cacboxylat
Tat ca moi yéu t6 (hiéu ting) lam tang sy phan cuc cla lién két O-H va lam tang do bén cua
anion cacboxylat déu 1am tang su phan li axit.
- Do ¢6 tinh axit nén axit cacboxylic phan tng dugc v6i mot s6 kim loai, oxit kim loai va
kiém tao muoi.
2R-COOH + 2 Na ——2R-COONa + H,
2R-COOH + MgO —(R-COO),Mg + H,0
R-COOH + NaOH —R-COONa + H,O

Vi axit cacboxylic 1a axit yéu nén mudi ctia né bi thuy phan trong dung dich nudc.
R-COONa + HH O —— R-COOH + NaOH

b. Phan itng cua nhém OH

- Phan ting voi ancol tao este- phan iing este hod

Phan tng nay duoc d4p dung rong rai dé diéu ché este tir axit cacboxylic va ancol.
R -COOH +H -OR' == R -COOR' + H,0O

xtc tac: H,SO, dac hoac HCl khan vv...

Co ché€ cua phan tng este hoa nhu sau:

{0
OH OH
- H,0 ® ®
. R—|C—O—R = R—ﬁj—O—R +H
OH 0

Thi du:
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@
H
CH;COOH + CH3FHCH2CH2 -OH _thH3ﬁf -O —CH2CH2ICHCH3 + H,0
CH; O CH;
axit axetic ancol isoamylic iso amylaxetat (dau chuoi)
- Phan ting voi amoniac tao amit

Khi phan tng xay ra ta thu duoc mudi amoni, khi dun néng mu6i amoni tach nudc tao thanh amit.
0

t
R -COOH + NH; —» R-COONH, —> R ff -NH, +H,0
O
- Phan ting tao thanh axyl halogenua ( R-(>-X)
O

Axit cacboxylic phan tng véGi PCl,, SOCI,, COCI, tao ra axyl halogenua.
R-C-OH + PCls —> R-C-Cl +HCI +POCl;

R-C-OH + SOCL,—> R-C
o o)
C

o)

Cl +HCl + S0,

R-C-OH + COCl,—> R-C-ClI +HCI +CO,
- Phan iing tao thanh anhidrit axit

Tu hai phan tir axit cacboxylic, véi sy ¢6 mat ctia P,O5, POCl,vv... loai di mdt phan tr nuée

cho ta anhidrit axit.

0
V4
2R-C-OH —U» R_C\o +H,0
. R ,
N0

Nhiing axit di cacboxylic c6 4, 5 nguyén tlr cacbon khi loai nuGe cho anhidrit ndi phan.

Thi du:
O
CH, -COOH 4
2 300 2 1o
CH, -COOH CH, -

c. Phan ing décacboxyl hoa (loai nhém cacboxyl)

Co6 thé thuc hién phan ting décacboxyl hoa bing céch nhiét phan axit cacboxylic hodc nhiét

phan mot s6 mudi cua axit.

Thi du:
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H-COOH —t»> (€0, +H,
t1a tu ngoai

H,S0, d
H-COOH ——% (O, +H,

Nhiing axit di cacboxylic & vi tri 1,2 hoac 1,3 khi nhiét phan tao axit mono cacboxylic.
Thi du:
HOOC -COOH —> H -COOH + CO,
axit oxalic axit fomic

Nhirng axit di cacboxylic 1,6; 1,7 hoac xa hon nita khi bi nhiét phan tao xeton vong.
Thi du:

CH2 -CH2 -COOH 3000C CH2 -CH2\

| RASANCN

CH, -CH, -COOH CH, -CHy”~
axit adipic xiclo pentanon

Axit axetic khé bi décacboxyl hoa hon axit fomic. Do vay can phai nhiét phan mu6i natri
axetat v4i voi toi xut.

C=0 +C02 +H20

0

t
CH3 -COONa + NaOH E)» CH4 + N32CO3
al

d. Phan g ctia goc hidrocacbon

- Oxi hod: Nhom cacboxyl clia axit cacboxylic rat tro véi tac dung cua cac chat oxi hoa, vi
nguyeén ti cacbon-cacboxyl da c6 s6 oxi hod cao nhit. Riéng axit fomic H-COOH, do cau tao
trong phan tir con nhém chiic andehit, nén axit fomic dé bi oxi hod ngay bdi cac tac nhan oxi hod
yéu nhu thudc thu Tolens va thuoc thir Phélinh.

Thi du:

0
H-C-OH + [Ag(NH3)]OH—;IH> H,0 +CO, + Ag
- INH3

Trong cac qua trinh sinh hoc su oxi hoa xay ra nho chét xtc tac enzim déhidrogenaza va xay
ra & vi tri .

R -CH, -CH, -COOH — » R -C -CH, -COOH

axit B-xeto cacboxylic

Axit B-xeto cacboxylic ti€p tuc bi oxi hod cat dit mach cacbon tao thanh axit axetic va axit
cacboxylic ¢c6 mach ngan hon so véi axit ban dau hai nguyén tir cacbon.

R -C -CH, -COOH e‘;{ig CH, -COOH R -COOH

2
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Axit cacboxylic méi tao thanh lai ti€p tuc bi oxi hod. San pham cudi cling cuia qué trinh oxi
hod trong co thé s6ng 1a axit axetic ton tai dudi dang axetyl coenzim-A (CH,-C~CoA).

- Halogen hod goc ankyl

Tuy diéu kién cuia phan ing ma qud trinh halogen hod goc ankyl ca axit cacboxylic ¢6 thé
xay ra theo nhiing co ché€ khac nhau (co ché géc hay co ché ion). Néu dung clo, hoac brom va c6
mat P d6 hoac FeCl....thi phan tng xay ra cht yéu & vi tri a.

P, Br P, Br
R -CH, -COOH ﬁ& R-CHBr -COOH E&R -CBr, -COOH
- - T

Néu dung clo c6 anh sang khuéch tan thi phan tng chi yéu & cac vi tri B va chi mot luong
rat nho & vi tri o.

- Phan ting thé d goéc thom

Nhom -COOH phan hoat hoda nhan thom, nén cac phan tng thé€ ai dién tr trong nhan thom
cua axit cacboxylic thom thuong xay ra khé khan hon so véi benzen, dong thoi phan ting wu tién

thé & vi tri “meta”.
H,SO
@ COOH +HNO; —io—i @ COOH + H,0
]
NO,

Thi du:
axit benzoic axit m- nitro benzoic
Do su phan hoat hod nhan thom ctia nhom cacboxyl ma axit benzoic khong tham gia phan
ung Friden-Crap.

- Phdn iing céng hop
Axit chua no tham gia phan ting cong hop ai dién tlr twong tu cac anken.

Thi du:
CH, =CH -COOH + HBr —> CH, -CH, COOH
Br
Co ch€ cong hgp vao axit chua no lién hgp tuong tu nhu phan Gng cua but-1,3-dien va
acrolein.
Co ché nhu sau:

R%) &3 ® ,_QA* &)
CHQ‘—(C\T{ -p:r?) + H— CH3;CH=¢ - OH Bl CH, -CH =C -OH — CH, -CH, C=0
OH OH Br OH Br OH

4.7. HIDRO XI AXIT
Hidroxi axit 1a nhiing axit tap chiic vira c6 nhém hidoxyl vira c6 nhém cacboxyl trong phan tir.
Cong thic chung:
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COOH COOH
v “ A n

< Y

OH (OH)m
Cac hidroxi axit thuong duoc goi theo tén riéng, tén thong thuong hay tén [TUPAC nhu la
axit thé€. Vi tri nhém hidroxyl duoc ki hiéu bang chit s6 Hilap hodc bang chit so.

cH,
CH; —ICH -COOH CH; —IC -COOH
OH OH
axit lactic axit o- hidroxi isobutyric
axit o- hidroxi propionic axit 2-hidroxi-2-metyl propanoic

axit 2-hidroxi propionic
Hidroxi axit ¢6 cdc dong phan vé mach cacbon, dong phan vi tri twong doi gitta cdc nhém
chiic va dong phan quang hoc.

CHj -CH, -CH -COOH  CH; -CH -CH, -COOH  CH, -CH, -CH, -COOH

OH OH OH
axit o- hidroxi butyric  axit 3- hidroxi butyric axit y- hidroxi butyric
QOOH |COOH ?OOH FOOH
H— ¢- OH HO—C-H  HO-— ¢GH _ H-GOH
H- IC— OH ' HO— IC—H H- IC—OH ~ HO-— IC—H
COOH COOH COOH COOH
axit D-tactric axit L-tatric axit meso tatric

Dé diéu ché cdc hidroxi axit ¢6 thé dp dung cic phuong phép diéu ché ancol va axit, nhung

phuong phdp phé bién nhat 1a cong hgp HCN véi andehit hodc xeton r6i thuy phan.

Thi du:
CH;CHO + HCN — CH;3 -CH -CN
OH

CH; -CH -CN +2 HyO —>CH; -CH -COOH + NH;
OH OH
Hidroxi axit c6 tinh axit manh hon axit tuong tng do hiéu tng -1 cia nhém -OH.
- Hidroxi axit c6 céc tinh chat riéng cia nhém hidroxyl va nhom cacboxyl.
- Hidroxi axit c6 cac phan ting dong thoi clia ca hai nhém chic.
- a- hidroxi axit khi dun néng, tich nudc tao este vong giita hai phan tir goi la lactit.
—(— 0 . O -.C=

CH; —ICH -OH | HO =0 t CH; ICH O0-¢=0 + H,0

COOH HO -CH -CH; 0=C-0O-CH -CH;4
- B- hidroxi axit tdich nudc ndi phan tir cho axit chua no.
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{0

CH; -CH -CH, -COOH —— CH; -CH=CH -COOH + H,0

OH
- v va 6- hidroxi axit tao thanh lacton.
CH, -CH 0 _~ CH, -CH
Cﬁz 2T N0 > PH\Z =0 + H,0
I e /
OH OH 0
Axit y- hidroxi butyric y-butyro lacton

Céc hidroxi axit tiéu biéu nhat 1a axit lactic va axit xitric.

Axit lactic tao thanh trong sita, rau, hoa qua khi cé tac dung cua enzim. Axit lactic c6 trong

co bap, ddu khdp xuong, 1a san pham phan tich cta glicogen. Khi lam viéc co bap ham lugng axit

lactic ting manh 1am ngudi mét moi. Khi duoc nghi ngoi, mot phan chuyén lai glicogen, mot

phan bi oxi hoa thanh CO, va nudc.
Axit xitric (con goi la axit limonic) c¢6 cong thuc:
OH
HOOC -CH, —IC -CH, -COOH
COOH

Axit xitric ¢6 trong thuc vat, dac biét la trong qua chanh (7-10%). Axit xitric dong vai tro

quan trong trong qua trinh trao ddi chat clia co thé séng, trong chu trinh xitric.

4.8. AMIT

Cong thic chung cua cac amit:

R - C—NH, amit bac 1
R-,C—NH-E-R amit bac 2
s s
R— (=0
R-C—N-C-R amit bac 3
Il I
0] O
Thi du:
H-CO-NH, C.H;-CO-NH,
fomamit benzamit
CH,-CO-NH, gHZ—C( ): NH
axetamit H,-CO
sucxinimit

Amit ¢6 thé ton tai & hai dang cau tao sau day:
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R-ﬁZ-NHz =——R-C=NH
O OH
Giong nhu amin, amoniac, amit c6 tinh bazo, nhung do cap dién tir tu do cua nito lién hgp
v6i nhém >C=0, nén tinh bazo rit yéu. Dung dich nuGc clia cac amit khong tao ra moi truong
kiém.

R—%—(\N’Hz
(o

0 dang c4u tao tht hai, cap dién tlr tu do clia oxi trong nhém -OH lién hgp v6i nhém >C=N
lam cho lién két O-H phan cuc manh, nguyén tu hidro linh dong quyét dinh tinh axit cua amit.

R-c=<0H

(NH

Amit phan tng véi axit, bazo tao muoi.

Thi du:
©] C]
CH; - C - NH, +HCI —»[CH3—|C—NHJCI
0
CH3 - ? - NH2 +NaOH—— CH3 - IC =NH + HzO
0] ONa
5. AMIN

Amin la dan xuét thé cia amoniac, chiing c6 cong thiic chung:
R - NH, amin bac 1

R -NH - R, amin bac 2

R —1|\I -R4 amin bac 3

R3
Bac cta amin dugc xdc dinh bdi s6 goc hidrocacbon lién két truc ti€p v6i nguyén ti nito.

Tuy thudc vao ban chat cua goc hidrocacbon (R), ta cé cac amin khac nhau.

5.1. CACH GOI TEN

a. Tén goi thong thuong

Tén goi thong thudng cuia cic amin tuan theo theo quy tac:
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Tén goc hidrocacbon + amin

Cac amin thom c6 nguyén tir nito lién két truc ti€p véi vong thom con duoc goi nhu dan xuat
cua anilin.
Thi du:
CH; -CH -NH, CH, -NH -CH, -CH,

CH;

isopropy lamin

@_ NH2 CH3 -N -CH3

phenyl amin (anilin) N-N dimetyl anilin

metyl etyl amin

b. Tén goi [UPAC

Tén goi IUPAC clia amin dugc tém tat theo quy tac:
S6 chi vi tri clia cacbon lién két v6i nguyén tir N + amino hoac amino ¢ nhém thé + tén cua

hidrocacbon theo IUPAC

Thi du:
4 3 2 1 405 6 7
CH; -CH - CH -CH; CH; -CH, -CH -CH, -CH, -CHy
CH; NH, 3CH - N -CH, -CH,
2 H
2- amino 3-métyl butan ) g:lz 3
3

3 4 é
CH; -CH, (le -CH, -CH;

ZFH -NH -CHj3
1 CH;
2- métylamind 3-étyl pentan

3- métyl étyl amino 4-étyl heptan

5.2. PHUONG PHAP PIEU CHE
a. Ankyl hoa truc tiép

Ankyl hod amoniac bang akyl halogenua ta dugc amin c6 céc bac khac nhau va mudi amoni
bac bon.
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o NH;

€]
R-X + NH; —~ RNH;X NH, + NH,X

® €] NH

R-X + R-NH,——~ R,NH,X——= R,NH +NH,X
® o NH;

R-X +R,NH —— R;3NHX — R;3N + NH4X

@ ©
R-X + RN — RUNX
Tuy theo ti 1& s6 mol clia cdc chat tham gia phan ting, ta ¢é thé nhan dugc cdc amin c6 bac

khéac nhau.

Néu di tir din xuat halogen thom dé ankyl ho4 amoniac, thudng phai thuc hién phan ting &
nhiét do cao va ap suat cao.

Thi du:

b. Khir hop chat nitro

Phuong phdp khtr hop chat nitro cho phép diéu ch€ amin bac mot, dac biét 1a amin thom.
Ar-NO, + 6 H —— Ar-NH, + 2 H,O

Cac chat khir duge dung thuong 1a hidro méi sinh do tiac dung cua kim loai va axit.

Thi du:

_N02 —NHQ
+ 3Fe + 6HCl —— + 3 FeCl, + H,0

c. Phan iing Hopman (phan tng thoai bién)

Khi cho amit tdc dung vGi brom trong kiém hay natri hipoclorit hoic natri hipobromit, ta thu

duogc amin bac mot ¢6 s6 nguyén tlr cacbon it hon amit ban ddu mot nguyén t.
+NaOH
R -C-NH, +~ Br, —= R -NH, + CO, + NaBr

Thi du:
+NaOBrH
CH5(CH5), -C -NH, —————  CH5s(CH»), -NH,> + CO,> + NaBr
O

5.3. TINH CHAT VAT L{
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Céc amin thap la nhiing chat khi, c6 mui gan gidng mui amoniac, cic amin cao la nhiing
chat 1ong, mot s6 1a chit ran.

5.4. CAU TAO CUA AMIN

Pé xét tinh chat hoa hoc clia amin, ching ta xét ciu tao clia nguyén tit nito trong nhém
amino va anh hudng cua cac géc hidrocacbon dén nhoém nay.

Giong nhu amoniac, nguyén tif nito trong amin & trang thai lai hod sp’. Truc ctia bén obitan
lai hod sp’ nay tao thanh cau tric khong gian dang hinh thdp. Nguyén tir nito da sir dung ba obitan
lai hod dé tao thanh ba lién két cong hod tri v6i nhitng nguyén tir hidro hodc nhiing goc
hidrocacbon. Géc hod tri clia nhiitng lién két d6 1a 109°5°.

Nhu vy, & nguyén tl nito con mot cap dién ti sp’ tu do, chi€ém obitan riéng. Chinh cap dién
tir tu do nay 1a nguyén nhan gay nén tinh bazo cua cac amin.

e D

Cap dién tir tv do cua nito hoat dong cang manh, hay néi cich khac, mat do dién tr &
nguyén ti nito cang 16n thi tinh bazo cia amin cang manh.

Mat do dién tr & nguyén tlr nito lai phu thuoc chu yé€u vao gdc hidrocacbon lién két véi no.

Goc ankyl gay hiéu tng cam ting duong +I 1am tang mat do dién tir & nito. S6 goc ankyl lién
két v6i nguyén tu nito tang 1én thi hiéu tng +I tang 1én va mat do dién ti & nito tang 1én. Diéu d6
dugc mo ta nhu sau:

“‘““;]\\\ @

R R
NI Ry NH N
R—NH, = Ry 5N
R3
Tuy nhién, do anh hudng hiéu tng khong gian ba goc ankyl, amin bac ba c6 tinh bazo yéu nhét.
Trong cac amin thom, goc phényl gay hiéu tng -C va -I nhiing hiéu ting nay lam mat do
dién tir & nito giam di. Tinh bazo cua anilin yéu hon tinh bazo clia cac amin khong vong no.
+C
-C

gNH2
QD

5.5. TINH CHAT HOA HOC
a. Tinh bazo

Trong dung dich nudc, nito nhuong cap dién tir tu do cho proton H* va tao ra moi truong
bazo.
® )
R -NH, + HOH =R -NH;0H =—= R -NH; + OH

ankyl amoni hidroxit
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Vi ¢6 tinh bazo nén amin phan tng véi axit dé tao muo6i.
®

)
R -NH2 + HCl —_— R -NH3C1

Tuy nhién cdc amin déu c6 tinh bazo yéu hon kiém, cdc mudi amoni bi kiém phan tich:

@ o
R -NH;Cl+ NaOH —~ R -NH, + NaCl + H,0
b. Tac dung véi axit nitro

C4c amin ¢6 bac khdc nhau, khi phén (ng véi axit nitro s& tao ra nhiing san pham khac
nhau.
Cac amin bac mot tac dung véi axit nitro tao thanh ancol hoac phenol va giai phong nito.
Thi du:
CH,NH, + HONO —— ,H,OH + N, + H,0

©

®
NH, HCl N= N |Cl 0 OH
©/+HONO @ HCI + N,
- OH2 OH2

phenyl diazoniclorua
Céc amin bac hai déu dé dang tic dung véi axit nitro tao nitrozamin.

Thi du:
(CH;-CH,), NH + HONO — (CH,-CH,), N-N=0O + H,O
dietylnitrozamin
Khi dun néng, nitrozamin thom dé dang chuyén vi thanh p- nitrozo amin.
Thi du:
H H__ . -CH
}\I/ 3 ll\I N=O O ]‘\I/
o 0O —
N -nitrozo N=0
N -meylanilin N -metylanilin p. nitrozo metylanilin

C4c amin bac ba n6i chung khong phan ¢ng vdi axit nitro, trir amin bac ba kiéu Ar-NR,
tham gia phan tng nitrozo hod nhan thom.

CH
~3 CH
|
HONO @
N =0
N, N -dimetylanilin P- nitrozo dimetylanilin

c. Phan iing thé 6 nhan thom
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Céac amin thom tham gia nhitng phan tng th€ ai dién tr twong tu hidrocacbon thom. Nhém
amino trong amin thom gay hiéu tng +C hoat hoa nhan thom va diinh huéng nhém thé€ méi vao vi
tri octo va para.

- Phan tng halogen hoa

Khi brom hod hoic clo hod anilin ta thu dugc san pham thé€ ba 14an, con i6t hod chi cho sén
pham thé mot 14n & vi tri para.

Thi du:

NH, NH,

Br Br
@ + 3 Br, @ + 3 HBr

Br
trang
- Phan tng nitro hoa
Nhom amino dé bi oxi hod béi axit nitric, nén truée khi thuc hién phan tng nitro hod can
phai khod nhém amino bing phan ting axyl hod.
Thi du diéu ché p- nitro anilin:

NH, NH -COCH;, NH -COCH; NH,
@ (CH5C0),0 @ HNO; “H,0
- CH;COOH -H,0 - CH;COOH
NO, NO,
CAU HOI VA BAI TAp

1. Tinh chat hod hoc cua dan xuét halogen. Co ché€ thé ai nhan Sy1, S 2.

2. Anh huéng clia cic géc hidrocacbon khéc nhau va anh hudng tuong hd ciia cic nhém
OH dén su phan cuc cua lién két O- H trong ancol va phenol. Tinh chit hoa hoc cta
ancol va phenol.

3. Tinh chat hod hoc cta andehit va xeton. Co ch€ cong hop ai nhan (Ay) vao nhém
cabonyl.

4. C4u tao cia nhom cacboxyl va tinh axit ctia cac axit cacboxylic. Tinh chat hoa hoc cta
axit cacboxylic.

5. Giai thich tinh bazo ctia cdc amin. Anh huéng clia cdc gdc hidrocacbon dén tinh bazo
clia cic amin.

6. Goi tén cac hgp chit sau day theo tén goi IUPAC.

CH,- CH,- CH- Cl
CH,
cH,
CH,- g CH,
r

CH,
CH,- C- CH,- CHO
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CH,
CH,= C- CHO
CH,
CH,- CH- CH- C- CH,
CH, CH, O
CH,- CH- COOH
CH,

HOOC- CH,- CH,- CH,
7. Viét cong thiic cau tao cdc dong phan clia cac chit ¢6 cong thitc phan tir sau day va goi
tén chung: C,H,,0; C,H,0, va C;H,N.
8. Cho biét cong thiic cau tao va goi tén cac chat:
8.1. Dan xuat halogen bac 3 thu duoc khi halogen hoa hidrocacbon C,H,,.
8.2. Dan xuat halogen bac 1 c¢6 cong thitc phan tir C;H,Cl.
8.3. Thu dugc khi cho ankin- 1 ¢6 4 nguyén tir cacbon tdc dung véi nuGe trong di€u kién
thich hop.
8.4. Axit thom thu dugc khi oxi hod ankyl benzen.
8.5. C6 cong thitc phan tir C;H,O, khi tac dung v6i FeCl, cho mau xanh tim.
9. Giai thich bang ciu tao va chiing minh bang céc phan tng hoa hoc:
9.1. Hoat tinh ctia nguyén tir H trong nhém OH ctia glixerin va phenol.
9.2. Tinh axit ctia nguyén tir H trong nhém cacboxyl.
9.3. Tinh bazo ctia cidc amin.
10. Viét phuong trinh va co ché€ cic phan tng sau:
10.1. 2- brombutan + KOH —
10.2.  2- clo-2- metylpentan + NaOH —
10.3. Axeto + C;Hs- NH-NH, —
10.4. Ancol allylic + HBr —»

10.5. Andehit acrylic + NaHSO, —

10.6.  Axit benzoic + Br, —=—

11. Hoan thanh cac so do phan ting sau:

OH /ruou HBr
11.1. 2-clo-2-metylpentan —»> A — B

KOH/H,0  H,S0,/180°C HBr Mg/ete khan
11.2. 2-brom-2-metylbutan —» A ——» B -C — D

CH,CHO H,0
— » E —»F

H,S0,/180°C H,0
11.3. Ancol bAc 3 ——— > 2-metylbut-2-en——» B

H,O
11.4. CH;-CHO+B — C — butan-2-ol

H,O
Trwong Dai hoc Néng nghiép Ha Noi - - Giao trinh HO& hiku CO ..., 114



11.5. HCHO+ A - B — butan-1-ol

H,O
11.6. Andehit acrylic+ HCN —- B— C

H,0
11.7. A+ CHMgCl - B —» pentan-3-ol

H,O
11.8. Axeton+ B — C — 2-metyl propan-2-ol

12. Tlr benzen va cac chat khac, hay tong hop céc hop chat sau:
12.1. Ancol benzylic
12.2. Tribrom anilin
12.3. Acxit pycric
13. Tur étan va céc hoa chat khdc, hay téng hop cac chat sau:
13.1. Butan-2-ol
13.2. 2- metyl butan-2-ol
13.3. Axit lactic
14. Bang cdc phan ting hod hoc, hiy phan biét:
14.1. Glixerin va propan-1-ol
14.2. Propan-1-ol va propan-2-ol
14.3. Axit fomic va axit benzoic
15. So sanh su phan cuc cuta lién két C-X trong dan xuit mono halogen khong vong no va
dan xudt mono halogen thom. Giai thich bang c4u tao va chiing minh bang phan tng hoa
hoc.

CHUONG IV

CAC HOP CHAT THIEN NHIEN

Hoé hoc cdc hgp chat thién nhién 12 mot Iinh vuc khoa hoc gin lién véi cudc song con
nguoi. T nhitng sinh vat phong phi va da dang xung quanh chiing ta bao gébm céc thuc vat, dong
vat va vi sinh vat, ngudi da nghién cu chiét xudt dugc nhiéu hop chit ¢6 hoat tinh sinh hoc nham
str dung vao viéc phong va chita bénh cho con nguoi, gia sidc, gia cam, bao vé thuc vat, nang cao
stic khoé va miic séng cho con nguoi. Trén co s& ndm viing cau tric hoa hoc cua cdc chit d6 con
ngudi da téng hop, phan tich,...dé nhan duoc nhitng hop chit c6 hoat tinh t6t hon, cao hon, it doc
hon va tién t6i san xuét duoc nhiéu hgp chét bang nhiéu phuong phéap hoa hoc.

Trong chuong nay chiing ta chli yéu chi dé cap dén céu tric hoa hoc va tinh chat hod hoc
ctia mOt s6 nhom hgp chat thién nhién chinh, nham ti€p can nghién citu cdc gido trinh co sG va
chuyén mon cua cdc nganh nong, 1am, ngu nghiép. Nhitng nhém hop chat sau day s& duoc dé cap,
nghién ctu trong gido trinh: cdc hop chat gluxit, lipit, axit amin va protein.

1. GLUXIT (CACBO HIDRAT)
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Trong cdc bo phan ca thuc vat, dong vat, trong co thé cta vi sinh vat, tham chi trong thanh
phan cdc chat hitu co clia dat c6 chita mot lugng 16n cac hop chat gluxit. Trong co thé sinh vat céc
hop chat nay tham gia vdo cdc qud trinh trao déi chat, cung cap cdc chat dinh dudng va niang
luong cho su phat trién ctia co thé. Trong dat, khi phan huy cdc di tich thuc vat va phan hitu co,
cac chit nay chiu nhiing tac dong cua cac qua trinh sinh hoa khac nhau va déng vai tro quan trong
trong viéc hinh thanh nhiing tinh chit, xac dinh do phi cua dat, ching tham gia vao qua trinh hinh
thanh mun dat va cac chat hoat dong sinh hoc khac cua dat.

Thuc vat c¢6 kha niang quang hop dé téng hop nén phan tir glucozo 1a mot gluxit don gian tir
khi cacbonic va nuéc. Qua trinh nay xay ra rat phic tap, nhung c6 thé tém tat nhu sau:

anh sa
6 CO, + 6 H,0 Wlucltl;‘ CgH,,04 + 6 O,

Tl phan tlr glucozo bang nhitng cdch két hop khdc nhau s€ tao nén nhitng hop chat gluxit
phtc tap nhu tinh bot, xenlulozo, vv...

Céc hop chat gluxit don gian, trong phan tir cia ching luon luon bao gdbm nhém cacbonyl (
cua andehit hodc xeton) va nhiéu nhém hidroxyl. Cac hgp chat gluxit phic tap khi thuy phan dén
cung ludn tao thanh cac phan tir gluxit don gian.

Do vay, gluxit 1a nhitng poli hidroxicacbonyl (poli hidroxi andehit hoac poli hidroxi xeton)
cung cdc san pham ngung tu cua chiing.

C6 nhiéu cach dé phan loai cac hop chat gluxit. C4ch phd bién nhat 1a dua vao mic do phitc
tap ctia phan tr. Theo cach nay cac hgp chét gluxit duge chia thanh ba loai chinh:

- Mono saccarit (monozo)
- Oligo saccarit
- Polisaccarit (poliozo)

Céc hop chat gluxit con dugc phan chia thanh cdc gluxit khir va gluxit khong khir tuy thudc
vao quan h¢ tinh chat cua chiing véi cac tic nhan oxi hoa la thuoc thu Télens va thudc thir
Phélinh.

1.1. MONOSACCARIT (MONOZO)

Monosaccarit hay con goi 1a monozo thudc nhitng gluxit don gian nhat. Trong phan tir cac
monosaccarit thuong chia tir 3 dén 9 nguyén tir cacbon. Tuy thudc vao s6 luogng nguyén tir cacbon
c6 trong phan tor ma cdc monosaccarit duoc phan biét thanh céac triozo, tetrozo, pentozo,
hexozo,vv...

Vé ban chat hod hoc, cdc monosaccarit 1a cdc polihidroxi cacbonyl. Tuy thudc vao nhém
cacbonyl la andehit hay xeton ma monosaccarit tuong tng la andozo hay xetozo.

Dua vao nhitng co s& nhu vay ma mot monosaccarit ¢ 6 nguyén tir cacbon va nhém chtc
andehit (hay nhém chic xeton) chang han s€ dugc goi 1a ando hexozo (hay xeto hexozo).
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Thudc vao cac monosaccarit con ¢6 ca cac hgp chat xuat hién do su thay th€ mot trong cac
nhém OH bang nguyén tit H, nhém amind, hodc ca nhiing hop chét c¢6 chita nhém cacboxyl,
chang han:

CHO CH,OH CHO ICHO CHO
| = [
(CHOH)n =0 fHs (HNH, (CHOH)n
| (CHOH)n (CHOH)n (CHOH)n |
CH,OH CH,OH CH,OH CH,OH COOH
Andozo xetozo duong dé oxi ~ dudng amin  axit uronic

a. Cau tao cua cac monosaccarit

Trén co s6 céc két qua nghién ctu thuc nghiém nguodi ta thdy rang, cdc monosaccarit déu
song song ton tai & hai dang cdu tao: Cau tao dang khong vong va cdu tao dang vong. Trong dung
dich nu6c hai dang cdu tao nay ton tai & trang thdi can bang dong, hd bién:

Dang khong vong ==  dang vong
Dang ciu tao khong vong clia c4c andozo c6 thé biéu dién bing cong thiic tdng quat:

CH,0OH = (CHOH)n- C -H
Il
O

va cong thiic téng qudt clia cic xetozo la:
CH,OH- (CHOH)n- C -CH,OH

Nhin vao cdc cong thic tong quat trén ta ¢6 nhan xét ring: Cdc andozo c6 mot ddu mach 1a
nhom chic andehit, dau mach kia 1a nhém chiic rugu bac mot (CH,OH), trong mach 1a nhiing
nhém rugu bac hai (CHOH). Céc xetozo, hai ddu mach la hai nhém rugu bac mot, nguyén tir
cacbon thtt hai 1a nhém chiic xeton (C=0), con lai trong mach 1a nhitng nhém rugu bac hai.

Trong phan tir cic monosaccarit déu cé cac nguyén tir cacbon bét d6i, do d6 ching déu cé
tinh quang hoat va c6 cac dong phan quang hoc. O mbi dong phan quang hoc, vi tri cua H va
nhém OH xung quanh nguyén tir cacbon bat ddi 1a hoan toan xdc dinh va méi déng phan quang
hoc tng v6i mot hgp chat gluxit riéng biét.

Thi du 1. *
Andohexoza: CH,OH —(CHOH), —CHO

Trong phan tir c6 4 nguyén tlr cacbon bt doi hoan toan khac nhau, nén c6 2* = 16 dong
phan quang hoc, tao thanh 8 cap nghich quang. Cong thiic chi€u Fiso cta 16 dong phan quang
hoc dé duoc biéu dién nhu sau:
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(IIHO ?HO cI:Ho (I:Ho
H—(I:—OH HO—§—H HO—(IJ—H H—(Ii—OH
H—(I:—OH PD—§—H H—?—OH HO—(IJ—H
H—(I:—OH HO—§—H H—?—OH HO—(IJ—H
H—?—OH PD—§—H H—?—OH HO—(IJ—H

CH,0H CH,O0H CH,OH CH,0H
D (+) alozo L (-) alozo D (+) altrozo L (-) altrozo

?HO ?HO (IjHo (IZHO
}D—?—H H—(Ii—OH H)—(Ij—H H—(IJ—OH
H)—(IZ—H H—(IZ—OH H)—(Ij—H H—CII—OH

H—(IZ—OH HO—$—H HO—?—H H—(I:—OH
H—(I?—OH H)—(I?—H H—?—OH }D—CII—H
CH,OH CH,0H CH,OH CH,OH
D (+) manozo L (-)manozo D (+) talozo L (-) talozo
?HO ?HO (ITHO ICHO
H—?—OH HO—?—H H —cI:—OH Ho—(I;—H
HO—?—H H—?—OH H —(IT—OH HQ—(Ij—H
H—?—OH HO-?—H HO—(IT—H H —(Ij—OH
H—(I:—OH H)—?—H H—(IS—OH }D_IC_H

CH,OH CH,OH CH,OH CH,OH
D (+) glucozo L (-) glucozo D (+) hulozo L (-) hulozo

?HO (I?HO ?HO (IZHO

H—?—OH HO—CII—H HO—CI?—H H—?—OH
HO—?—H H—?—OH H—CII—OH HO—?—H

HO—?—H H —CII—OH HO—Q—H H —(lj—OH
H—?—OH H)—(I:—H H-?—OH }D—CII—H

CH,OH CH,OH CH,OH CH,OH

D (+) galactoza L (-) galactoza D (+) Idoza L (-) Idoza

Thi du 2. .
Xetohexoza: CH,0H —(CHOH)—C -CH,0H

Trong phan tir ¢ ba nguyén tir cacbon bt doi, nén ¢6 2°= 8 déng phan quang hoc, tao thanh
4 cap nghich quang.
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Sau day la cong thic chi€u Fiso cua 8 dong phan quang hoc do.

CH,0H CH,OH CH,OH CH,0H

=0 C=0 C=0 =0
H—C—OH HO-C—H HO=C—H H—C—OH
H—C—OH Ho-C—H H—C—OH HO—C—H
H—C—OH Ho—C—H H—C—OH HO—C—H

CH,OH CH,0H CH,OH CH,0H

D (-) alulozo

L (+) alulozo

D (-) fructozo

L (+) fructozo

CH,0H CH,OH CH,OH CH,0H
=0 =0 C=0 C=0
H—C—OH HO—C—H HO=C—H H—C—OH
HO—C—H H-C—OH  HO-C-H H—C—=OH
H—C—OH HO—C—H H—C—OH HO—C—H
CH,OH CH,0H CH,OH CH,0H

D (-) socbozo

L (+) socbozo

D (-)tagalozo

L (+) tagalozo

Cac monosaccarit tu nhién phan 16n déu ton tai & c&u hinh D. O dang c&u tao khong vong,
cdc monosaccarit c6 cdc nhom cacbonyl (andehit hodc xeton) va cdc nhém chiic rugu, do vay khi
& dang céu tao nay ching biéu hién cdc tinh chit ctia hop chat cacbonyl va tinh chat cta ruou
(poliancol).

Tuy vay, khi nghién cttu vé tinh chit ngudi ta cling nhan thdy rang cong thic cau tao dang
mach hé khong gidi thich dugc mot s6 tinh chat, chang han:

- Cac andozo mac du c6 chita nhém chitc andehit nhung lai khong tao mau véi thudc thir
Shiff, khong c6 phan ting cong hop véi natribisunfit (NaHSO;).

- Khi hoa tan nhiing tinh thé D (+) glucoza véi nhiét do néng chay 146°C vao nuée, dung
dich ¢6 géc quay cuc riéng ban dau 1a +109°6, sau d6 géc quay cuc ctia dung dich gidm dén theo
thoi gian dén khi dat t6i gia tri +52°7. Hién tugng nay dugc goi la sy déi quay. Néu glucozo chi ¢6
mot dang ciu tao thi khong thé ¢6 hién tuong nay.

- Khi ete hod mot phan tir hexozo can 5 phan tir ancol, san pham 12 mot pentaete. Khi
thuy phan pentaete nay nguoi ta nhan thdy chi mot nhém ete bi thuy phan giai phéng mot
nhém -OH tu do. Diéu nay ching té trong nam nhém -OH cua cac hexozo ¢6 mot nhém -OH
khac v6i cdc nhom -OH kia.

- Cac monosaccarit c¢6 s6 dong phan quang hoc tim dugc trong thuc t€ 16n hon s6 dong phan
tinh theo Ii thuyét.
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Nhiing tinh chat khong binh thuong trén day da giai thich dugc khi cac nha khoa hoc cho
rang, trong dung dich cdc monosaccarit ngoai dang cau tao khong vong con ton tai dang ciu tao
vong. Dang cau tao vong duoc hinh thanh do két qua cua phan tng cong hop di nhan gitta nhém
-OH v6i nhém >C=0. Thi du, qua trinh tao thanh vong 6 canh ctua phan tt D (+) glucozo va 5
canh ctia phan tir D (-) fructozo dugc biéu dién nhu sau:

CHO
H—C-OH
HO—C—H
H—-C—OH
H-C—OH
CH,OH

B -D (+) glucopyranozo

a -D (+) glucopyranozo

D (+) glucozo

CH,OH /CHZOH CH,OH
-~ - ij
HO-?-H _— HO—(ll—H - HO—?—H
H—?-OH H—$—OH H—?-OH
H—? H-?-OH H—?
CH,OH CH,OH CH,OH

ao—D (-) fructofuranozo

D (-) fructozo

B—D (-) fructofuranozo

Dang vong 5 canh c¢6 cdu tao cua khung furan, do vay thuong dugc goi 1a dang furanozo.
Dang vong 6 canh c6 cdu tao ctia khung pyran, do vay thuong dugc goi la dang pyranozo.

Khi chuyén sang dang cau tao vdng, nguyén tir cacbon von 13 nguyén tir cacbon cacbonyl
(C, ctia andozo va C, cua xetozo ) ciing tr& thanh nguyén tir cacbon bat doi, do vay tuy theo su
phan bo khong gian cua nhém -OH lién két v6i né & dang cau tao vong lai dugc phan biét thanh
dang o va dang B. Hai dang nay déu la nhitng dong phan quang hoc nhung khong phai 1a nghich
quang ctia nhau, boi vi giita chiing chi khiac nhau vé céu hinh clia nguyén tir cacbon bat d6i méi
(C, cua andozo va C, ctia xetozo ) ma thoi. Cac dong phan dé duoc goi 1a dong phan dia. Nhém
hidroxyl méi dugc hinh thanh & C, hoac C, dugc goi 1a nhom hidroxyl somi axetal hay nhém
hidroxyl glucozit.

Nhu vay, & dang ciu tao vong cdc monosaccarit trong phan tir chi ¢6 cac nhom chiic ruou va
nhém hidroxyl glucozit. Do vay & dang céu tao vong cac monosaccarit chi cé tinh chat ctia rugu
va tinh chat cua nhom hidroxyl glucozit.

Dé biéu dién cong thiic cdu tao dang vong cuia cdc monosaccarit ta ¢6 thé dung céch biéu
dién don gian ctia Fiso nhu trén. Song cdch biéu dién nay khong cho biét su phan bo thuc cuia cac
nhém thé trong khong gian, do vay ngudi ta con diing cac céch biéu dién khdc nhu cach biéu dién
cta Havooc.
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Trén co s& nhitng trinh bay trén day ta c6 thé biéu dién cdc dang ciu tao clia mot
monosaccarit cu thé nao do, chang han ctia D (+) glucozo va D (-) fructozo nhu sau:

CH,OH @_?‘H ¢HO H= Ef@ CH,OH
0 0 H—C—OH H—C—OH H—C—OH H O_H
H = | - | —_— | = 8
OH H A = HO—C—H ;= HO—C—H HO—C—H G H H
H
OH H H—C—OH H—C—OH H—C—OH ©
H OH | | | H  OH
=G H—(C—OH H———
CH,OH CH,OH CH,OH
p -D (+) glucopyranozo D (+) glucozo o -D (+) glucopyranozo
(Tnc: 150°C, [o]=+19°) (Tne: 146°C, [0]=+109%)
lCHZOH lCHZOH lCHZOH
CH,0H |C O —f H,OH CH,0H
— HO—|C—H _HO—C—H_HO—C—H =
O p—— — —0nO |
H T cion H|COHO H—C—OH  H—C—OHD Y g
OH H—C——  H—C—OH H—C OH H
CH,OH CH,OH CH,OH

B-D (-) fructofuranozo a-D (-) fructofuranozo

D (-) fructozo

b. Tinh chat cua cac monosaccarit

Monosaccarit 1a nhitng chat ran, két tinh, ¢6 vi ngot. Tt ca cdc monosaccarit déu 1a cdc chét
hoat quang.

Tuy thudc vao ban chat cua tdc nhan phan ing ma cdc monosaccarit tham gia cac phan tng
hod hoc & dang cau tao khong vong hoac dang cau tao vong.

- Cdc phan ting cua nhém cacbonyl

Cac monosaccarit tham gia phan Gng 6xi hod, cac phan tng cong hgp ai nhan tuong tu cac
andehit va xeton nhung v6i mic do manh hon.

Déi véi cic andozo, tuy thuoc vao diéu kién va tdc nhan oxi hod ma phan tng oxi hoa chi &
nhém chiic andehit hoac & ca nhém chiic andehit va nhom rugu bac mot. Vi cac tac nhan oxi hoa
yéu nhu dung dich nuéc brom trong ki€m, thuoc thit Tolens, thude thir Phélinh, v v...chi nhém
chtic andehit bi oxi hod tao thanh axit polihidroxi monocacboxylic. V6i cidc tic nhan oxi hod
manh nhu hén hop KMnO, + H,SO,, K,Cr,O, + H,SO,, HNO, vv...ca hai nhém chic andehit va
rugu bac mot déu bi oxi hod dé tao thanh san pham 1a céc axit polihidroxi dicacboxylic tuong
ung.

Thi du. Phan ting oxi hoa cua D (+) glucozo:
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CliOOH

HO—C—OH
HO—C—H
cHo  [AeNHyJOH L+ Ag+ NH; + Hy0
HO—#—OH H—#—OH
HO—C—H CH,OH
o oo
CHLOH KMMM+H§Q*Hy§_mimmx)+K&)+H0
HO—(lj—H 4+ KySO4 + Hy
H—C—OH
H—C—OH
CoOH

Trong co thé sinh vat con xdy ra su oxi héa lua chon, nghia 1a chi oxi hod nhém ruou bac
mot, con nhom chitc andehit van dugc bao toan. Trong phong thi nghiém ngudi ta cling thuc hién
dugc phan ting nay bang cdch tao axetal truGe khi ti€n hanh phan ting oxi hod.

O
CH,0OH €CHOH), —CHO L» HOOC —(CHOH), — CHO

glucozo axit gluco uronic

Khac voi cac xeton, cac xetozo cling bi oxi hoa bdi cac chat oxi hod yéu trong moi truong
kiém nhu thudc thir Phélinh. Diéu nay duoc giai thich 1a do trong moi trudng kiém mot phin
xetozo bi dong phan hod thanh andozo . Thi du:

fructozo glucozo

V6i cac chat oxi hod manh cdc xetozo bi oxi hod theo cach tuong tu nhu cac xeton, san
pham cht yéu clia cac phan dng 1a hdn hop cdc axit dicacboxylic.

CH,OH COOH oo

- o] |

¢=0 Bl Chom, + 1 +HO
(CHOH), | COOH
CH,OH COOH

Céc phan ting oxi hod clia cdc monosaccarit rat ¢6 y nghia trong thuc tién. Chang han, phan
ing oxi hod bang tic nhan oxi hod Tolens dugc sir dung trong cong nghé trang guong, trang rudt
phich, vv...phéan tng oxi hod boi thudc thir Phélinh duoc diing dé dinh Iuong dudng trong co thé sinh
vat.

Cac monosaccarit tham gia phan tng cong hop ai nhan tuong tu nhu cac andehit va xeton.
Riéng phan tng cong hgp natribisunfit (NaHSO,) khong xay ra bdi vi trong moi truong cua phan
ing nay cac monosaccarit chi ton tai dudi dang cau tao vong.
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Phan tng cong hop v6i phenylhidrazin (C;H,-NH-NH,) ¢6 thé tao thanh phenyl hidrazon
hodc ozazon tuy thudc vao lugng téc nhan phan ting. Néu lugng tic nhan phenylhidrazin khong du
san pham tao thanh 1a phenylhidrazon, néu du tac nhan san pham tao thanh 1a ozazon.

CIH:N -NH -C6H5 FHzOH ?H:N -NH -C6H5
(CHOH)]’I q::N -NH -C6H5 QZN -NH -C6H5
[ (CHOH)n (CHOH)n
phenylhidrazon 0zazon

Thi du.

Phan tng ctia D (+) glucozo véi phenylhidrazin dé tao thanh phenylhidrazon va ozazon xdy
ra nhu sau:

cHO C =N -NH -C¢H;
H-C—OH H—C—OH
HO—C—H FCHNHNHy - HO—C—H  + CgHsNHNH,
B-(-OH "5 HPCTOR (CgHis -NH, + NHy)
H—(lj—OH H—?—OH
CH,OH CH,0H
phenyl hidrazon
C =N -NH -C¢Hs CH =N -NH -C¢H;
=0 =N -NH -C¢Hs
HO—Cll—H +CsHsNHNH, HO—C—H
H—C—OH H-C—OH
I -H,0 A
H-C—OH H-(C~OH
CH,OH CH,OH
0zazon

Phan tng dau tién xay ra qua trinh tao thanh phenylhidrazon, sau d6 la qua trinh oxi hoa
nhém rugu bac hai, roi qua trinh tao ozazon. Phan tng dimg lai & budc tao thanh ozazon. Ozazon
12 nhitng hop chat 6n dinh do viéc tao thanh 2 lién két hidro -NH...N va -NH...OH ciing nhu hé
lién hop dai gifra hai vong benzen.
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(FHOH)z N
CH,OH

H

Phan tng ctia D(-) fructozo véi phenylhidrazin cling xay ra theo cach tuong tu, nhung qua
trinh oxi hod xay ra & nhom ruou bac mot. D(+) glucozo va D(-) fructozo cho cuing mdt ozazon.
Ozazon la nhitng chat ran két tinh mau vang dac trung, khé tan trong nude. Nhiéu ozazon khong
c6 nhiét do nong chay xac dinh hoac bi phan huy & nhiét do néng chay va kho két tinh lai. Phan
ting tao ozazon dugc dung dé x4c dinh cdu tao, nhan dang cdc monosaccarit.

- Cdc phan ting cua nhém hidroxyl

Dai da s6 cdc phan ting ctia nhém hidroxyl déu xay ra & dang cau tao vong. Riéng phan ting
v6i Cu(OH), & nhiét do phong xdy ra vé6i dang cau tao thang. Phén ting c6 thé x4y ra & mot, mot
vai hoic tit ¢4 cdc nhém hidroxyl, do vay san phdm phan ing thuong rat phiic tap. Ching han, khi
dun néng monosaccarit vi dung dich ruou metylic ¢6 mat HCI thi chi ¢c6 nhém hidroxyl glucozit
tham gia phan Gng ete hoa.

CH,OH CHOH
HC1 H
'On H FERLOR = on H o THO
OH OH OH OCH,
H OH H OH
o -D (+) glucopyranozo a -D (+) metylglucopyranozit

Nhung khi dun néng vGi metylidtua cé oxit bac lam xic tac phan ting ete hoa lai xay ra & tat
ca cac nhém hidroxyl.

CH,OH CH,0OCHj;
Ag,O H
By w +5CH;l —%&—» OcH, H 7 sHl
O OH CHO OCH;
H OH H OCH; )
a. -D (+) glucopyranozo o -D (+) pentametylglucopyranozit

Trong cac phan tng este hod véi cac axit thi quan trong nhit la este cia monosaccarit véi
axit photphoric. Cac este nay tham gia vao cic qua trinh dong hod trong sinh vat. Cac este thudong
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gap la glucozo-6-photphat, glucozo-1-photphat, glucozo-1,6-diphotphat va fructozo-1,6-
diphotphat.

CH20PO3H2 CHZOH

H O_H H O H
8H H EH H

OH OH OH OPO;H,
H OH H OH

o -D (+) glucozo-6-photphat a -D (+) glucozo-1photphat

CH,0PO;H, CH,OPO;H,

H O_H 0] OH
Ou H Y
OH OPO;H, H CH,OPO;H,
H OH OH H
a. -D (+) glucozo-1,6-diphotphat a -D (-) fructozo-1,6-diphotphat

Nhém hidroxyl glucozit con ¢é thé tham gia phan tng ngung tu v6i nhém hidroxyl ancol
hoic nhém hidroxyl glucozit cia phan tir monosaccarit khiac dé tao thanh céc hop chat glucozit
khac nhau.

Thi du, phan tng ngung tu hai phan tir o D(+) glucopyranozo dé tao thanh phan tir mantozo
xay ra nhu sau:

Phan ing nay 1a co s& quan trong cua cac qua trinh hinh thanh cac hgp chat oligosaccarit va
polisaccarit.

Su chuyén hod ciia cdc monosaccarit
Duéi tdc dung cua kiém & nhiét do phong cdc monosaccarit xay ra su epime hoa hodc dong

phan hod. Thi du, dudi tic dung cta kiém, D (+) glucozo bi epime hod hoic dong phan hod nhu
sau:
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?HO (IIHO
H—(Ij—OH HO—(IZ—H
HO_?_H épime hod HO_?_H
H—?—OH H—?—OH
H—C—OH H—C—OH
CH,OH CH,OH
D(+)glucozo D(+)manozo
%ﬂ
%
0\% CH -OH (I:Hz -OH
) I —
60(9\ ?—OH le— 0
—(— HO—C—H
Sl i
H—C—OH H—C—OH
CH0H CH,OH

D(-)fructozo

Trong co thé sinh vat cdc qud trinh ndy xdy ra duéi tic dung clia enzim epimeraza va
izomeraza.

- Su lén men cua cdc monosaccarit

Su 1én men cuia cac monosaccarit 1a mot qua trinh quan trong xay ra dudi tic dung clia cac
enzim khac nhau. Thi du, cac qua trinh Ién men thuong gap cua cac hexozo nhu sau:

Su 1én men ruogu etylic:
C¢H,0¢ —> 2 C,H;OH + 2CO,
Su 1én men lactic:

C6H1206 —_— 2 CH3 -(IIH -COOH
OH

Su 1én men xitric:

CH,-COOH
HO-( - COOH
CH, -COOH

C6H1206 —_— + 2 H20

Phan tng nay dugc ting dung véi nhiéu muc dich khdc nhau trong sinh hoat ciing nhu trong
cong nghiép.
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1.2. OLIGOSACCARIT

Oligosaccarit con dugc goi la cac polisaccarit cé tinh chat duong. Nhém nay c¢6 vi ngot, tan
trong nudc. Oligosaccarit quan trong va pho bién nhat trong tu nhién 1a céc disaccarit. Disaccarit
la nhitng gluxit phtc tap khi thuy phan tao thanh hai phan tir monosaccarit twong tng. Ching c6
cong thac chung la C,H,,0,,.

Can ct vao cu tao va tinh chat nguoi ta chia cac disaccarit thanh hai loai: Pisaccarit khong
c6 tinh khtr va disaccarit c6 tinh khur.

a. Cau tao cua cac disaccarit.
- Disaccarit khéong co tinh khir

Nét dac trung clia cac disaccarit thudc loai nay la trong phan tlr ctia chiing khong con nhém
hidroxyl glucozit, do vy vong eteoxit khong c6 kha nang bi dit dé tré thanh dang cédu tao khong
vong ¢6 nhém cacbonyl va ciing vi vay chiing khong biéu hién tinh khir. Dai dién quan trong cua
cac disaccarit khong c6 tinh khir 1a saccarozo (con goi la duong mia, duong ct cai). Khi thuy
phan bang dung dich axit lodng hodc enzim invertaza tao thanh a-D (+) glucopyranozo va B-D(-)
fructofuranozo, do vay c6 thé két luan ring saccarozo do hai phan tir monosaccarit 12 o-D (+)
glucopyranozo va B-D(-) fructo furanozo lién két v6i nhau bang lién két o, B-1,2-glicozit.

Dung dich saccarozo ¢6 géc quay cuc riéng [a],=+66"5. Khi thuy phan géc quay cuc thay
dai dat [o],=- 40°5 thi 6n dinh. Hién tuong nay duoc goi 1a su nghich ddo dudng.

- Disaccarit cé tinh khir

Trong phan tlr cua cac disaccarit ¢6 tinh khir vAn con mot nhém hidroxyl glucozit, do vay
vong ete oxit dé bi phd v trd vé dang khong vong ¢6 nhém chic andehit. Diéu nay cé nghia rang
trong dung dich cdc disaccarit nay luon ton tai duéi hai dang cau tao vong va cau tao khong vong
tuong tu nhu cac monosaccarit. Sau day la mot s6 disaccarit c6 tinh khir quan trong.

Mantozo: C,H,,0,,

Khi thuy phan bing dung dich axit hodc enzim mantaza tao thanh hai phan tor a-D (+)
glucopyranozo. Mantozo hai phan ti a-D(+) glucopyranozo lién két véi nhau bang lién két a-
1,4- glucozit.
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Xenlobiozo: C,,H,,0,,

Xenlobiozo chi khdc mantozo & chd 1a khi né thuy phan dudi tic dung ciia enzim emunxina
chit khong phai la enzimmantaza. Enzim emunxina chi thuy phan lién két - glucozit, vi vay, cau
tao cua xenlobiozo khdc cau tao mantozo & chd, cac goc B-D (+) glucopyranozo lién két vGi nhau
bang lién két B-1,4- glucozit.

H,OH

Lactozo ( duong sita): C,,H,,0,,

Khi thuy phan bdi axit hodc enzim emunxina, lactozo chuyén thanh a-D (+) glucopyranozo
va B-D (+) galactopyranozo. Lactozo do hai monosaccarit 3-D (+) galactopyranozo va a-D (+)
gluco pyranozo lién két v6i nhau bang lién két B-1,4-galactozit.

H,0H H,OH
H ¢} H 0
H H H H
H H
H H

b. Tinh chat cua cac disaccarit

Céc disaccarit c6 tinh chat twong tu nhu cac monosaccarit: C6 tinh chit hoat quang, lam tan
két thia cua Cu(OH),, khi cong hop véi phenylhidrazin tao thanh ozazon. Ngoai ra, cac disaccarit
1a do cdc monosaccarit lién két v6i nhau bang lién két glucozit, ban chat cia cac lién két nay 1a
lién két cau ete, do vay disaccarit con c¢6 phan tng thuy phan. Khi bi thuy phan cac disaccarit tao
thanh cdc monosaccarit tuong tng.

Thi du, khi thuy phan mantozo bang xdc tac axit thu duogc hai phan tir monosaccarit 1a o-D
(+) glucopyranozo.
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Céc disaccarit c6 tinh khtr tham gia phan tng oxi hoa tuong tu cac andozo. Thi du, phan Gng
oxi hoa mantozo véi thuoc thlr Tolens xay ra nhu sau:

H,OH

0
+ [Ag(NH3),]OH-L>
H
H,OH
0 OH 4+ Ag+NH;+H,0

1.3. POLISACCARIT (POLIOZA)

Polisaccarit 1a nhiing polime tu nhién, san phdm ngung tu cla mot s6 16n phan tir
monosaccarit. Phan tir cia ching gom hang tram dén hang ngan géc monosaccarit lién két v6i nhau
bang lién két glucozit. Cong thiic chung ctia cac polisaccarit 1a (C,H,,O5),. Quan trong nhat trong s
céc polisaccarit 1a tinh bot va xenlulozo, ca hai déu c¢6 gia tri 16n doi véi doi séng con ngudi.

a. Tinh bot: (CH,,05)n

Tinh bot 1a polisaccarit dy trit quan trong va rat phé bién trong thién nhién. N6 1a san pham
quang hgp & cay xanh. N6 ¢6 & moi bo phan cua thuc vat, chu yéu tap trung & hat nhu gao, ngo,
mach va céc loai ct nhu khoai, san...

Thong thuong phan tir tinh bot chita khoang 20% phan hoa tan trong nudc goi 1a amylozo va
80% phan khong tan duoc trong nudc goi la amylopectin. Hai thanh phan cdu tao nay dugc cau
tao tr cac goc a-D (+) glucopyranozo, nhung khac nhau vé kich thuGe va hinh dang phan tu.

Amylozo dugc céu tao tir khoang 200-400 goc a-D(+) glucopyranozo, cé khi tGi 1000 goc
a-D(+) glucopyranozo lién két v6i nhau bang lién két o-1,4- glucozit tao thanh mach théang khong
phan nhanh. Phan tir luong ctia amylozo thay déi tir 35000 -100000 dvC.

H,OH
o)




Mat khdc, bang tia Ronghen ngudi ta da chiing minh dugc rang amylozo ¢6 cau tric xoén oc
tao ra cdc “Ong tu do”, méi vong xoan gébm khoang 6 goc a-D(+) glucopyranozo.

Amylopectin  dugc céu tao tir 600 - 6000 goc a-D(+) glucopyranozo, véi phan tir lugng
khoang 100.000 - 1000.000 dvC. Cic goc a-D(+) glucopyranozo lién két v6i nhau chu yéu bang
lién két o-1,4-glucozit, tai cdc diém phan nhénh 1a lién két a-1,6-glucozit. Do vay amylopectin ¢6
céu tao phan nhanh, cdc nhanh cach nhau ching 18 -26 goc.

H,OH

Tinh bot khong tan trong nudc lanh, trong nudc néng tao thanh dung dich keo goi 1a ho tinh
bot. Dung dich hé tinh bot ¢6 géc quay cuc riéng [o],=+150° -220°. H6 tinh bot phan ting véi iot
tao thanh dung dich mau xanh. Phan ting nay do mach polime clia amylozo cuon theo dudong xoan
0c tao thanh 6ng, phan tr i6t chui vira lot vao ong d6 tao thanh phan tir mau xanh c6 thanh phan
(CH,,09)n.I,, mau xanh nay mat di khi dun néng va lai xuat hién trd lai khi dé nguoi.

Tinh bot khong cé tinh khir, khong tham gia phan ting oxi hoa. Cac nhom hidroxyl 6 C,, C,
va C, trong mdi mat xich ctia phan ti tinh bot c6 thé tham gia céc phan ting ete hod va este hod.

Khi tham gia phan ting thuy phan cdc lién két glucozit bi phd v& dan din dé tao thanh cac
phan tir dextrin (tinh bot tan), sau dé 1a mantozo va néu thuy phan hoan toan tinh bot sé tao thanh
o-D(+) glucopyranozo.

H,0 (H") H,0 (H") H,0 (H
(CeHgOs)in —— (CgH;O0s5)x  ——C,H,,04; 2—(>)C6H1206
X <n
tinh bot céc dextrin mantozo a-D(+)glucopyranozo

Trong co thé sinh vat tinh bot bi thuy phan bdéi hai hé thong enzim 12 a-amylaza v enzim
mantaza, enzim a-amylaza xuc tadc cho qua trinh thuy phan tinh bot dén tao thanh mantozo, sau
d6 enzim mantaza xic tac cho qua trinh thuy phan ti€p theo tir mantozo thanh glucozo.

b. Glicozen : (C;H,,O;5)n
Glicozen ciing 1a polime cau tao tr cic goc glucozo nhung véi s6 mat xich 16n hon so véi

tinh bot ( n tr 6000 - 24000). Glicozen c¢6 cau tao tuong tu nhu amylopectin, nhung mach phan
nhéanh nhiéu hon.

Glicozen la chét bot mau triang, vo dinh hinh, tan trong nudc, khong c6 phan ting mau vdi iot.
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Glicozen duogc tao thanh trong gan dong vt tir glucoza cia mau va la chat polisaccarit du trit
dé khi can thiét lai thuy phan thanh glucozo, do vay glicozen con duoc goi 1a tinh bot dong vat.

c. Xenlulozo: (C¢H,,05)n

Xenlulozo rat phé bién trong thuc vat, né 1a thanh phan chinh clia mang t€ bao tao nén bo
khung cua thuc vat, giit cho thuc vat c6 hinh dang c6 dinh va cé tinh bén co hoc. Trong thuc vat
xenlulozo thuong lién két v6i cac chat khac nhu linhin, hémixenlulozo, pectin, nhua, vv...

Vé mat cau tao, xenlulo 1a polime cau tao tir cic goc D(+) glucopyranozo, nhung khac véi
tinh bot & nhitng diém sau:

- S6 mat xich n rét 16n, tir 6000 - 12000

- Chubi polime ctia xenlulozo 12 mach thang khong phan nhénh, vi vay xenlulozo c6 thé tao
thanh soi ( sgi bong, soi gai, vv...)

- Xenlulozo céu tao tir cdc goc B-D(+) glucopyranozo lién két v6i nhau bang lién két B-1,4-
glucozit.

Xenlulozo 12 chat ran, ¢6 dang sgi, ¢6 tinh thAim nudc, khong tan trong nudc, ete va ruou, chi
tan dugc trong mot s6 dung moi dic biét nhu dung dich Svayze ( hon hop Cu(OH), va NH, dam
dac), dung dich H,SO, dac (trén 72%), dung dich HCI dac c6 hoa tan ZnCl,.

Xenlulozo khé bi thuy phan hon tinh bot, phai dun néng lau véi axit vo co loang, doi khi
phai dung ap suat cao. Xenlulozo bi thuy phan dan dan thanh amyloit, xenlobiozo va cudi cuing 1a
B-D(+) glucopyranozo.

H,0 (H' H,0 (H) H,0 (H
(CcHpOs)n 2—(>)(C6H1005)X —2——%(,H,,0 2—(>)C6leoﬁ
X <n
xenlulozo amyloit xenlobiozo B—D(+)glucopyranozo

Phan tng nay duoc tng dung dé chuyén gd thanh dudng, sau dé cho 1én men rugu trong
cong nghiép.

Xenlulozo khong bi thuy phan do cic hé thong men c6 trong hé thong tiéu hoa ctia con
ngudi. Tuy nhién no c6 thé bi thuy phan hodc bi phan gidi boi cdc men dac hiéu dugc tiét ra tir cac
vi khuén ¢6 trong da c6 cuia cdc loai dong vat nhai lai, cdc vi khuén trong dat, vv...

Do ¢6 cau tao dang soi nén cdc nhém -OH bi 10 ra ngoai, do vay xenlulozo biéu hién céc
tinh chét giong nhu ancol, nhu cdc phan tng véi kiém, phan tng este hod véi cédc axit khac nhau.
Nhitng tinh chit nay duoc st dung nhiéu trong cdc nganh cong nghiép. Chang han, khi cho
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xenlulozo tiac dung v6i hén hop HNO, dic va H,SO, dic, khi d6 c6 thé mot, hai hodc ca ba nhém
OH trong g6c glucozo bi este hod tao thanh san phdm tuong Gng 1A mononitroxenlulozo
[C,H,0,(OH),(ONO,)]n, dinitroxenlulozo [C,H,0,(OH)(ONO,),|n duoc dung dé ché son, 1am
phim, 1am keo ddn, ch€ d6 nhua xenluloit va trinitroxenlulozo [C;H,O, (ONO,),In 1a chat no
manh dugc dung lam thudc sting khong khoi.

2. LIPIT ( CHAT BEO)

Cung véi céac chat gluxit, protit, lipit 1a nhitng chat rat quan trong trong doi song cua con
ngudi. Lipit 12 nguon nguyén liéu dé cung cidp nang luong cho cdc qud trinh bién déi sinh hod
trong co thé sinh vat.

Lipit cua dong vat thuong duoc goi 1a m& (md lon, md bo, m& clru, vv...), con lipit thuc vat
duoc goi l1a dau ( dau lac, dau dira, dau 6liu, vv...). M@ va dau c6 tinh chat giong nhau nhung lai
c6 vai trd khac nhau trong co thé.

Trong co thé sinh vat c¢6 thé bat giap nhiéu loai lipit khidc nhau, nhung phé bién nhat 1a lipit
don gian va photpholipit. Do vay ching ta chi di sau nghién ctu vé cdu tao va tinh chat cua hai

loai lipit nay.

Lipit don gidn hay con goi 12 glixerit c6 thé c6 cdc loai sau day:

CH2-O-E—R CH,-0-R CH,-0O-GL

| I |

FH'O'E -R' CH-O-I(Ij -R' CH-O-C -R
b | L | 3

CH-0-C _R"  CH,-0-C-R" CH,-0-C -R"
0 O

triglixerit ankyldiglixerit glicozyldiglixerit

Ciac goc ruou, axyl, glicozyl cling ¢6 thé dugc phan bo & cac vi tri khdc nhau.

Trong tu nhién bat gap chi yéu l1a cdc triglixerit, con cac loai glixerit khac bat gap voi lugng
nho. Cic triglixerit tu nhién lai bat gap chu yéu la cac triglixerit hon tap.

Thi du:

CH, -0 -C - C5Hj,
|

CH - O - (”j_ C17H33
| 0
CHy-O- ﬁj_ Ci7Hss

O
panmito - oleo -stearin

RA&t hi€m co céc triglixerit cua cing mat axit.
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Céc axit tham gia vao thanh phan céu tao cla triglixerit ¢6 thé 1a axit béo no hodc khong no,
nhung déu c6 cau tao mach khong phan nhanh, s6 nguyén tir cacbon trong phan tir thudng chin va
trongkhoang tir 4- 26, cht yéu la 16 va 18. Cac axit thuong gap la axit panmitic C,;H,,COOH,
axit stearic C,;H;;COOH, axit oléic C,;H;;COOH, axit linoleic C,;H;;COOH, axit linolenoic
C,-H,,COOH, wv...

Trong lipit thuc vat thi axit chua no chiém thanh phan cht yéu, con trong lipit dong vat thi
phan 16n lai 1a cac axit béo no.

Photpholipit hay photphatit tu nhién chii yéu c6 ciu tao dang téng quat:

CH,-0-C - R
| O
CH-O-C—-R'

| O , OH

CHz—O—g{@

(X 1a goc ancolat chia nito)

Thi du.
Cholinphotphatit
CH,-0-C-R
S
CH-O- ﬁi -R
| O ,OH
CH,-0O -'F - O-CH,-CH,-CH, -I% (CH3);
O
Serinphotphatit
CH,-0-C-R
.
CH-O - %I -R'
I O ,OH
CHZ-O—III’ - O-CHZ-?H-COOH

NH,

C4c lipit n6i chung ¢6 tinh ki nudc, khong tan trong nuéc nhung tan nhiéu trong ruou, ete va
cac dung moi hiru co khéc.
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Tinh chét hod hoc co ban cta lipit 1a tham gia phan tng thuy phan. Phan ¢ng thuy phan xdy
ra dudi tac dung cua axit, kiém hodc men, doi khi c6 thé dun s6i né véi nudc & ap sudt cao, nhiét
do cao ( 25 atm, 220°C). San pham thuy phan rat khdc nhau tuy thuoc vao ching loai va cau tao
ctia lipit. Chang han, khi thuy phan cdc triglixerit xdy ra nhu sau:

CHz-O-%—R CH,-OH RCOOH
| 0 |

t
CH-O-C —R' +3HOH —— CH-OH *+ R'COOH
ol |
CH,-0-C -R" CH, - OH R"COOH

Néu thuy phan béng kiém sé& thu dugc glixerin va cdc mu6i. Cdc mudi nay c6 kha nang tdy
rira goi 12 xa phong. Phan tng thuy phan con duoc goi la phan tng xa phong hod. Trong co thé
phan tng thuy phan duoc thuc hién dudi tic dung clia enzim lipaza.

Ngoai phan ting thuy phan céc glixerit chua no con tham gia phan tng cong hop (cong H,),
lam mét mau nudc brom, i6t, oxi hod (lam mat mau dung dich KMnO,, oxi hoa bdi oxi khong

khi, vv...M& dé lau ngay trong khong khi tao ra mui hoi khét, vi ding do tic dung cla dnh sang,
hoi 4m va vi khuén.

3. AXIT AMIN ( AMINO AXIT)

Axit amin 1a loai hop chit hitu co tap chiic trong phan tir vira ¢c6 nhém cacboxyl vira cé
nhém chitc amin. Cong thitc chung clia c4c axit amin c6 thé biéu dién dudi dang téng quat:

(COOH)m
K

N (NHyn

Trong cac axit amin ty nhién hay gap chu yéu la cac o- amino axit, nghia 1a trong phan t
ctia ching luon luon ¢6 mot nhém amino & vi tri Cow so v6i nhom cacboxyl.

3.1. GOI TEN VA PHAN LOAI

Pa s6 axit amin dugc goi theo tén riéng hoac goi theo tén cac axit tuong tng véi ti€p dau
ngit “ amino” va vi tri cia nhém nay bang cac chit s6 o, B, v, vv...

Thi du:
CH,-COOH CH; - CH-COOH CH; -CH, - CH — CH-COOH
NH, NH, CH; NH,
glixin, glicocol alanin izoloxin
( axit amino axetic) ( axit oo —amino propionic) (‘axit oo — amino, 3 -metylvaleric)
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HO -CH, - CH-COOH HS -CH, - CH-COOH

NH, NH,
serin xistein
(axit o -amino -B — hidroxipropionic) (axit o -amino - — thiopropionic)
H;N -CH, -CH; - CH-COOH @CHZ - CH-COOH
NH, NH,
lizin phenylalanin
(axit -o,mw-diamino caproic) (axit o -amino -B — phenylpropionic)
HO —@— CH, - CH-COOH HOOC -CH, -CH, - ICH-COOH
~ \H, NH,
tyrozin axit glutamic
(axit o -amino -3 (p-hidroxiphenyl) propionic) (axit -a —amino glutaric)

N
<©§ — CH, - ICH-CO()H Q | CH, - ICH-COOH
N NH, ‘\/\N I-/I NH,

triptophan
(axit -a. —amino - -indolylpropionic)

histidin

Nhu vay chiing ta c6 thé thdy ring, trong phan tir cic axit amin, phan goc hidrocacbon cé
thé thuoc day khong vong, vong thom, di vong, dong thoi twong quan ti 1¢ gitta nhém cacboxyl va
amin cling khic nhau.

Hién nay nguoi ta da biét khoang trén 100 axit amin khac nhau, trong s6 dé c6 26 axit amin
tham gia vao thanh phan cdu tao cua protein. Nguoi ta cling da biét trong s6 cac axit amin tim
thdy trong thanh phan cua protein thi c¢6 khoang 10 axit amin chi téng hop dugc trong thuc vat
con dong vat khong tong hop dugc ma phai 14y tir ngudn thitc an thuc vat. Céc axit amin ndy dugc
goi 1a cac axit amin khong thay thé€ dugc, d6 l1a valin, izoloxin, treonin, metionin, lizin, histidin,
triptophan, phenylalanin, loxin va acginin.

3.2. PHUONG PHAP PIEU CHE

Dé diéu ché cdc axit amin ta c6 thé thuy phan protein thién nhién véi xidc tdc axit, kiém
hodc men. DAu tién thu duoc hén hop céc axit amin, sau d6 tich cdc axit amin nay dudi dang tinh
khiét bang céc phuong phap hod Ii va hoa hoc.

Trong cdc phuong phép téng hop, ¢6 ¥ nghia nhét 1a cdc phuong phap:

- Cho tac dung amoniac dac, du véi cac a- halogenaxit.
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Thi du:

CH; - CH-COOH + NH; —> CHj- CH-COOH + HCI
|
Cl NH,

- Téac dung kaliphtalimit véi cdc a- halogen este.

0
-~ N
K+ Cl-CH, -COOC,Hy —» C}\J-CHZ _COOC,Hs + KCl
N ~
O
o

COOH
NH, -CH, -COOH  + @ + C,HsOH
COOH

O

wa\zp

3.3. TINH CHAT

Axit amin thudng 12 nhiing chat ran két tinh khong mau, c6 nhiét do néng chdy cao, phan
16n dé tan trong nudc.

a. Ion luéng cuc va diém dang dién
Trong dung dich nudc, axit amin dién li theo hai ki€u: kiéu axit va kiéu bazo.

(COOH)m

(COO)m N
R< +mHOH =——— l{ +m H;0
(NHy)n N (NHy)n
(COOH)m (COOH)m
R/ +nHOH =—= R/ +nOH
AN NN
(NHn (NHa)n

Thuc ra hai qué trinh nay xay ra gan nhu dong thoi, nhém cacboxyl dién li manh hon nén
dién li truée, H" duoc dién li ra 1ap tic nhom amin nhan, do vay trong dung dich nudc cac axit
amin luon ton tai dudi dang ion ludng cuc.

(COO)m

K

N (NHyn
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Néu s6 nhém -COOH bing s6 nhém -NH, thi pH cua dung dich ~ 7, néu s6 nhém -COOH
nhiéu hon s6 nhém NH, thi pH <7 va ngugc lai, néu s6 nhém COOH it hon s6 nhém NH, thi pH > 7.

Mic du luon ton tai duGi dang ion ludng cuc, nhung do 16n dién tich cta ion ludng cuc nay
trudc hét phu thudc vao s6 lugng nhém cacboxyl va nhém amino, ngoai ra con phu thudc rat 16n
vao pH ctia moi truong. Trong moi truong axit, do nong do H* 16n, nén can tré qua trinh dién li

ctia nhém cacboxyl, axit amin khi d6 mang dién tich duong.

(COO)m (COOH)m
R/ +mH* R/
\ NN
(NH3)n (NH3)n

Néu thiét 1ap mot dién truong ion nay s€ chay vé cuc am, nguoc lai, trong moi truong ki€ém
axit amin mang dién tich am s& chay vé cuc duong.

(COO)m (COO)m
K +nOH" K +nH,O

\ (;IH_%)H \ (NHz)I‘l

Nhu vay, bang cdch diéu chinh pH clia moi trudong ta c¢é thé 1am cho dung dich axit amin
trung hoa dién.

Gi4 tri pH tai d6 phan tir axit amin trung hoa dién tich goi l1a diém dang dién clia axit amin.
DPiém ding dién duoc ki hiéu 12 pl. C4c axit amin khic nhau cé diém dang dién khéic nhau. Tai
diém dang dién axit amin khong bén, dé bi két tlia. Biét diém déing dién ta c6 thé tach dugc céc

axit amin trong hon hop ra khoi nhau bang phuong phap két tia hay phuong phap dién di.

b. Tinh chat quang hoat

Tat ca cac axit amin tu nhién (trir glixin), trong phan tir cia chiing déu c6é nguyén tir cacbon
bat d6i, do d6 ching déu c6 tinh hoat quang. Tuy nhién, trong co thé dong vat va thuc vat céc axit
amin déu ton tai dang dong phan c6 céu hinh L.

ICOOH
H,N -C -H
R
L -axit amin

Nguyén nhan ctia diéu d6 1a do hé thong men cua co thé chi thich ting mot cach dic hiéu véi
cac L- axit amin.
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c. Tinh chat hoa hoc

V& mit tinh chat hod hoc, do su ¢6 mat dong thdi cua ca nhém cacboxyl va amin ma céc
axit amin c6 day du céc tinh chét cia nhém chitc axit nhu phan ting tao mudi véi kim loai hoac
bazo, phan tng tao este, tao amit, vv...,va tinh chat cia nhém chic amin nhu tao mudi véi axit,
phan tng véi axit nitro, vv...

Tinh chdt luong tinh

Trong phan tir axit amin c6 nhom cacboxyl mang tinh axit va nhém amin mang tinh bazo,
do vay axit amin 12 hop chat c6 tinh ludng tinh, khi phan ting véi axit hoac bazo déu tao mudi.

Thi du:
CH; - CH-COOH + HCl — CH; - CH-COOH
NH, NH&
CH; - CH-COOH + NaOH — CH3-CH-COONa + H,0
NH, NH,

Phan iing ngung tu

Céc axit amin ngung tu v6i nhau tao thanh cac hgp chit peptit. Trong phan ting ngung tu,
phan to nudc dugc tich ra tr nhom -OH trong nhém -COOH clia phan tir axit amin nay véi
nguyén tu H trong nhém -NH, ctia phan t{r axit amin kia.

- H,O
et H} NH - ICH-CO F)H +H ] NH - ICH_C() bH Fo 22

R
- -NH- cH{0 -NH\- CH-CO - ...
R R

Lién két -CO -NH- dugc goi la lién két peptit.

Khi hai phan t&r axit amin ngung tu véi nhau s€ tao thanh hop chat dipeptit, ba phan tir axit
amin ngung tu tao thanh hop chat tripeptit, va néu nhiéu phan tir axit amin ngung tu v6i nhau sé
dugc hop chat polipeptit.

Theo nguyén tic cta phan tng ngung tu, khi cdc axit amin giong nhau ngung tu chi thu
duoc mot hop chat peptit duy nhat, nhung khi ngung tu céc axit amin kh4c nhau ta c6 thé thu
duoc nhiéu hop chit peptit khac nhau.

Trong co thé sinh vat phan tng ngung tu x4y ra dudi tdc dung ctia men. Phan Gng nay 1a co
sG clia cac qua trinh hinh thanh cac hgp chat peptit va protein tir cac axit amin.

Tao mudi phitc noi

Cdc axit amin ¢6 thé tao mu6i phic noi v6i kim loai nang. Cdc mudi ndy thudng rat bén,
kho tan va c6 mau dac trung. Thi du, mudi phiic cta glixin v6i dong va coban:
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CH, -N O-CO

CH, H;LC/O-ICO CO( i >

CO-0— ~"~—~\H5 CH, NH, -CH, /,
Phdn iing dé cacboxyl hod

Phan ting nay dic biét quan trong d6i véi co thé sinh vat dé chuyén hod cdc axit amin thanh
amin. Phan tng duoc thuc hién nho tidc dung cia enzim dé cacboxylaza.

CH; - CH-COOH 5. CH;-CH, -NH, + CO,
NH,

Phdn ting voi axit nitro
Phan ting xay ra tuong tu cac amin.
CH; - CH-COOH *+ HNO, — CH;-CH-COOH + N2T+ H,0
NH, OH
Phan tng nay duoc ding dé dinh lugng axit amin dua trén co s& do luong khi N, tho4t ra.
Phdn ting oxi hod

Dudi tic dung cua men s€ xay ra phan tng loai b6 nhom amino, giai phong NH, tao thanh
xeto axit.

0
CH; - CH-COOH o] CH; - C-COOH + NH;
men |
NH, &

axit piruvic
Phdn ting mau ctia axit amin
Phén tng mau dic trung nhit ding dé dinh tinh va dinh lugng axit amin 1a phan tng véi
ninhidrin. Khi dun néng dung dich axit amin véi dung dich ninhidrin ( trong axéton) & pH < 5 thu

duoc hop chat c6 mau xanh tim. Phan t¢ng ndy xdy ra qua mot s6 giai doan, n6 duoc biéu dién
tém tat nhu sau:

0)
- g\ 0 - g\ / ¢
R-CH -COOH + c—o-Lt cN-E +RCHO +CO,
NH2 \g \g N

OH

4. PROTIT
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Protit 1a nhiing hop chat hitu co ¢6 phan tir luong 16n, thanh phan céu tao cht yéu ctia ching
la cac phan tlr axit amin.

Cung v6i cac chat gluxit, lipit, protit 1a loai hogp chat quan trong cho su hinh thanh va phat
trién cta co thé, 1a thanh phan khong thé thay thé dugc clia co thé song. Khéi luong protit kha
16n, chi€ém khoang 0,01% khai lugng cua vo trai dat.

4.1. PHAN LOAI

Can c@ vao thanh phan cau tao hod hoc, protit dugc phan chia thanh protit don gian hay
protein ma phan tir ciia né dugc cdu tao chi tir cac axit amin va protit phiic tap hay proteit, cau tao
nén chiing ngoai cac axit amin con ¢6 cac thanh phan khac.

Trong nhém protein bao goém:

- Anbumin: Hoa tan duoc trong nuéc, khi dun néng chiing bi két tha. Chat tiéu biéu cla
anbumin 1a protit clia tring. R4t nhiéu anbumin cta dong vat va thuc vat cé thé thu dugc duéi
dang tinh thé.

- Globulin: Khong tan trong nuéc nhung tan dugc trong cac dung dich muoi khac nhau.
Globulin c6 phd bién trong thuc vat, ching 1a nhitng thanh phin quan trong trong protit cc hat,
dac biét ¢ cac cay ho dau va cay c6 dau.

- Prolamin: Nhom protit nay dac trung cho hat cua cac cay thuoc ho hoa thao, ching cé kha
nang hoa tan tot trong ancol etylic. Khi thuy phan ching tao thanh lugng 16n axit amin prolin.

Proteit dugc phan biét nhau theo thanh phan phi protein va dugc chia thanh nhiing proteit
sau: lipoproteit, glucoproteit, cromoproteit va nucleoproteit.

Lipoproteit chita nhiéu trong thanh phan nguyén sinh chat cta t€ bao. Chat dién hinh cua
cromoproteit 12 hong cdu cta mdu. Nucleoproteit chita nhiéu trong nhan t€ bao va déng vai tro
quan trong trong hoat dong song ctia co thé, nhat 1a van dé di truyén.

4.2. THANH PHAN VA CAU TAO CUA PROTEIN

Thanh phan nguyén t6 cua protein gébm cé: C (50-55%), H (6,5-7,3%), O (21,5-23,5%), N
(15-18%), S (0,3-2,5%) va mot s6 nguyén to khac nhu P, Fe, Cu, 1.

Protein 1a nhitng polime thién nhién ¢ céu tric phic tap, cau tao tir cic phan tur axit amin.
Trong s6 rat nhi€u cdc axit amin thién nhién chi c¢6 khoang 26 axit amin 1a tham gia vao thanh
phan cau tao nén phan tlr protein, d6 la: glixin, alanin, serin, treonin, valin, loxin, izoloxin, axit
apactic, axit glutamic, xiséin, metionin, phenylalanin, tirozin, prolin, triptophan, lizin, acginin,
histidin, asparagin, glutamin, oxilizin, oxiprolin, Xistin, tirozin, 3,5-dibromtirozin va 3,5-diiotirozin.

Theo E. Fiso va nhiéu nha khoa hoc khdc thi phan tir protein dugc cau tao bdi mot hodc mot

s6 chudi polipeptit khong 16 lién két lai v6i nhau. D€ cau tao nén phan ti protein cdc phan tir axit
amin da két hop v6i nhau bang nhitng lién két chinh sau day:
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Lién két peptit (- -NH- )
@)

Lién két peptit dugc hinh thanh do phan ing ngung tu gifta c4c axit amin dé tao thinh mach
poli peptit:

NH-C-CH -NH-C-CH -NH-C-CH -
O R O R O R

O lien két peptit cdc nguyén tir déu ndm trong mot mat phang. Do dai lien két C -N bing
1,32A° ngin hon lién két C-N binh thudng (1,47 A°), do d6 lién két C-N ¢6 mot phan dic trung
clia lién két doi (khoang 40%). Do dai lién két C=0 1a 1,28 A’ dai hon do dai lién két binh
thudng 0,04A°. ( C=0 binh thuong 12 1,24A°).

Céc géc lién két & nguyén tir nito gan bang cdc géc cua cacbon lai hod tam gidc sp’.

o
H
\\\\\\\\R

110°™ 1200 Q
y)
N\@/l 14O\® \ /5/

lgs
H 1,28A° H/ - TR
0

7,2A0

Trong truong hop phan tu protein dugc tao thanh tir mot s6 mach polipeptit, khi d6 con c6 ca
lién két peptit nhanh gitta cdc mach vé6i nhau.

Lién két peptit 1a loai lién két bén viing nhét trong céc loai lién két c6 trong phan t protein.
Lién két nay phan 4nh trat tu sip x€p clia cac phan tir axit amin trong mach polipeptit (cau tric
bac mot). Trat tu sap x€p cla cdc axit amin trong mach polipeptit 1a nguyén nhan chu yéu quyét
dinh tinh chat dac thu va da dang ctia cdc nhom protein.
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Moé hinh cdu tao cua phdn tir polipeptit- insulin

Lién két hidro (>C=0...H-N<)

Lién két hidro dugc hinh thanh gitta nhém imino (>NH) ctia lién két peptit nay v6i nhom
cacbonyl ( >C=0) cua lién két peptit khac. Lién két nay c6 thé dugc thuc hién gifta hai mach
polipeptit hoac trén cing mot mach polipeptit. Nho lién két nay ma phan tlr protein thuong cé
nhitng hinh dang khong gian khdc nhau: dudi thang, uén cong, cudn tron, xoan, vv...Cau tric
khong gian nay dugc goi la “cau tric bac hai” ciia phan tir protein. Cau tric bac hai la cau dang
ctia phan tur protein, trong d6 mdi axit amin chiém mot vi tri khong gian xdc dinh ctia mach
polipeptit. C6 hai cau dang: cdu dang xoan o, va cdu dang gap .
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Cdu dang xodn a va gdp B

Trong cau dang xoan o lién két hidro hinh thanh giita hai mat xich cta cing mot chudi
polipeptit, con trong dang gap B, lién két hidro xuat hién giita hai hoac nhiéu chudi polipeptit trén
ting mat phang khac nhau.

Lién két di sunfua ( -S-S-)
Lién két di sunfua dugc hinh thanh do su oxi hoda nhom -SH ctia nhitng goc axit amin xistein

¢6 trong mach polipeptit. Cling nhu lién két hidro, lién két di sunfua c6 thé dugc thuc hién trén
hai mach polipeptit khac nhau hodc trén cung mot mach polipeptit.

o)
-NH-|CH-C-NH- -NH - CH -C -NH-cer-g:-
CH, -S CH,-S -S-CH,
CHy -
-NH - CH -C -NH -
o)

2 N €6

Lién két di sunfua 1a mot trong nhitng nhan t6 quyét dinh “cau tric bac ba” va “cu tric bac
bon” ciia phan tir protein.

Cau tric bac ba cua phan tir protein duge dung dé chi su phan bo chung trong khong gian
ctia mot hodc mot s6 mach polipeptit duogc két hop véi nhau bang nhiing lién két dong hod tri (lién két
di sunfua, lién két kiéu mudi gitta nhém -COOH va nhém -NH,, lién két kiéu este giita nhém -COOH
va nhém -OH).
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Céc phan tir protein tao nén tir mot s6 mach polipeptit két hop v6i nhau bang nhitng lién két
hidro, lién két ion hodc bing nhing lién két ki nu6c goi 1a “ tiéu don vi”. Mbi phan tir protein
duoc tao thanh tir mot so tiéu don vi két hop v6i nhau duoc goi 1a cau tric bac bon cta phan tir
protein.

Tém lai, ta c6 thé hinh dung su tao thanh phan tir protein tit cdc axit amin xay ra theo ba giai
doan chinh sau day:

- Giai doan 1: Hinh thanh cdu trdc bac mot nho lién két peptit.

- Giai doan 2: Hinh thanh c4u tric bac hai nhg lién két hidro.

- Giai doan 3: Hinh thanh c4u triic bac ba, bon nho lién két di sunfua va cac lién két muoi,
lién két este.

V6i cach cau tao nhu vay thi véi hon 20 axit amin da tao nén muon van protein khac nhau
vé thanh phin va cdu tao trong mdi co thé sinh vat. Méi phan tlr protein mang nhitng hoat tinh
sinh hoc dac thu khac nhau va thuc hién nhitng chic nang khac nhau trong hoat dong song ctia co
thé.

4.3. TINH CHAT CUA PROTEIN

Da s6 protein tu nhién & dang bot trang, khong tan trong rugu va cac dung moi hitu co. Mot
sO protein tan dugc trong nudc tao thanh dung dich keo. Mot s6 khac tan duoc trong dung dich
mudi loang, dung dich axit hoac bazo.

Protein rat dé dang bi bién tinh dudi tdc dung ctia cdc tidc nhan vat 1i, hoa hoc. Khi dun néng
hoac do tac dung cua cdc mudi kim loai nang hay axit (HNO,, CH;COOH...) protein bi két tua
khong thuan nghich (dong tu) kém theo hién tuong bién tinh. Khi bi bién tinh hau nhu tat ca cac
loai lién két hidro, lién két di sunfua, lién két muoi, lién két este bi pha huy lam cho cau tric bac
hai va ba bi bién dang va mat hoat tinh sinh hoc dac trung cua protein do.

Tuong tu nhu cdc axit amin, trong phan ti protein con cé cac nhém -NH, va nhém -COOH
tu do nén protein ciing c6 tinh chat ludng tinh, diém dang dién.

Protein bi thuy phan hoan toan sé tao thanh cac axit amin. Thuc t€ thuong thuy phan protein
trong dung dich HCl 6N hoic NaOH 5N. Trong co thé sinh vat protein bi thuy phan dudéi tac dung
clia enzim proteinaza va peptidaza.

protein &9 pepton ig polipeptit iO» dipeptit ig axit amin

Pé phan tich dinh tinh va dinh luong protein ta ¢6 thé sit dung mot s6 phan tng mau dic
trung. Nhitng phan tng nay c¢6 duoc 1a do su ¢c6 mat cua cac nhém chic trong phan tir protein.
Phan ting mau biure cho mau tim, dac trung cho su c6 mat cua lién két peptit. Khi dun néng dung
dich protein v6i dung dich HNO, dac thi xuét hién mau vang do cac goc hidrocacbon thom trong
protein tham gia phan tng nitro hoa.
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O,N I\K O,N N\

HNQ,dac OH NH,0H ONH,
— H, -CH -C — H, -CH -C —
CH, FH -C 2 Cf 2 Cf "

II\IH Il\IH O

Khi dun néng protein véi chi axetat trong moi trudng kiém tao thanh két thia mau den cla
sunfua chi.

Ngoai ra, con nhi€u phan tng mau khdc ciling dac trung cho protein.
5. AXIT NUCLEIC

Trong t€ bao s6ng c6 chita nucleoproteit, dé 1a loai hop chat gom protein két hop véi phan
phi protein la axit nucleoproteinic. Axit nucleic va protein la hai nhan t6 quyét dinh hién tuong
song, néu khong c6 ching thi khong c6 su song.

Vé mat céu tao, axit nucleic 1a nhitng polinucleotit. Nucleotit 1a este ctia axit photphoric véi
céc nucleozit va nucleozit 1a N-glucozit ctia bazo purin hodc bazo pirimidin. Ta c6 thé mo ta so d6
téng quat cau tao cua axit nucleic nhu sau:

ba|zor 0 ba|zof 0
[ Il
— gluxit — O — IP— O— gluxit — O — |P— O0—
OH OH

C6 hai loai axit nucleic tuy thudc vao ban chat cta cdu tir gluxit trong phan tir. Thanh phan
gluxit 1a D-ribozo goi la axit ribonucleic (ARN), la D-2-deoxiribozo thi goi la axit
deoxiribonucleic (ADN).

Ca hai loai gluxit nay déu ton tai & dang céu tao furanozo lién két véi goc photphat qua céc
nhom hidroxyl & C; va C..

5 5
H,OH H,OH
¢ 200 OH ¢ 200 OH
1 1
H H H H
OH OH OH H
D- ribozo D- 2- deoxiribo
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CHZ o) R
—O\
Hg OII—iI CH, 0 R
HO-P=0

HO-P=0
H,
H H
O  OH
HO-P=0
ARN

R ¢6 thé 1a goc bazo di vong adenin, guanin, xitozin va timin.

NH, Q NH, 0 0
SO ST CL e
= /g
N
NN N N NH; N0 NS N o
adenin guanin xitozin timin uraxin

Nguyén t C, cua pentozo lién két f vGi mot bazo chia nito nao d6 & vi tri 9 doi véi cac
bazo adenin va guanin hoac vi tri 3 doi véi cac bazo xitozin va timin, uraxin. Mach bazo- gluxit
goi 1a mach nucleozit, con mach bazo- gluxit - axit photphoric goi l1a nucleotit. Thi du:

) B

adenin adenozin
S axit adenilic

.

J

Cic nucleotit cling c¢6 thé bi photphoril hod ti€p tuc dé tao thanh cdc di va tri
photphonucleotit. Chang han, khi photphoril hod axit adenilic ta s& duoc axit adenozin diphotphat
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(ADP) va axit adenozintriphotphat (ATP). Nhitng hop chat nay c6 lién két cao nang, khi phan giai
ching sé€ giai phong nang luong. Nhitng hop chat nay duoc goi 1a cac hgp chét cho nang lugng.

Thanh phan cta cac nucleotit trong cdc axit nucleic luon luon tuan theo mot quy luat chat
ché. Dua trén nhiéu cong trinh nghién cttu Chahaff da dua ra quy tac sau:

- Dai v6i cac ADN, s6 goc adenin bing s6 goc timin va s6 gdc guanin bang s6 goc
xitozin: A=T; G=X.

- Doi v6i cdc ARN, s6 goc uraxin bang s6 goc guanin va s6 goc xitozin bing sd goc
adenin: U=G; X = A.

Nhitng nghién ctu bang phuong phap Ronghen da ching minh rang, phan tit ADN dugc tao
thanh bdi hai mach polinucleotit két hop vé6i nhau theo kiéu xodn dc sao cho mach cacbon, photphat
va gluxit dezoxiriboza & phia ngoai, con cac bazo nito & phia trong. Hai mach nay lién két v4i nhau
béng lién két hidro sinh ra giita cic bazo pirimidin va purin clia cdc nucleotit riéng biét.

Su phan b6 cua cédc nucleotit riéng biét trong mach rat nghiém ngat, dong thoi cau tric cua
mot mach s€ phan anh cau tric cia mach kia theo quy luat: timin tuong Ung véi adenin, Xitozin
tuong tng v6i guanin va nguoc lai. Lién két hidro néi hai mach nucleotit photphat tao thanh mot
hé théng nhat 1am cho phan t ADN trd nén bén viing.

Khac v6i ADN, su xodn 6c ctia mach polinucleotit cia ARN duoc thuc hién trong gi6i han cta
mot phan ti.

Axit nucleic 12 nhitng chat mau trang, c6 cau tao dang soi. 0 trang thdi tu do khé hoa tan trong
nudc, nhung & dang mudi cta cac kim loai kiém lai rat dé hoa tan. D€ hoa tan trong cidc dung dich
muoi.

Axit nucleic ¢6 tinh quang hoat, dung dich ctia chiing ¢6 do nhét cao. Khi dun néng dén
nhiét do 80-90°C axit nucleic néng chay, dong thoi kem theo su thay déi do nhét. Trong qud trinh
nong chay cac lién két hidro von c6 gilta cac bazo pirimidin va purin bi dut, khi lam lanh cau tric

ban dau lai duoc tai tao.

Vé mat hod hoc, néi chung cdc axit nucleic rat tro. Ching lién két mot cach bén chat vdéi cac
ion kim loai, dac biét 12 ion Cu**, Mg** tao thanh nhitng phtic hop khong tan.

Nhitng phan tng quan trong nhat cua axit nucleic 1a su ankyl hod nhém amin cua adenin,
guanin va qua trinh khir amin hoa cac bazo do.

6. TECPENOIT

Tecpen la tén goi chung clia nhitng hidrocacbon tu nhién ¢6 thanh phan dugc biéu dién bang
cong thic chung (CHy), (n>2).

Can ctt theo thanh phan va cau tao, cc tecpen duoc chia thanh 3 loai:
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- Tecpen chinh thiic c6 cong thic C,,H,,. Nhém nay bao gobm céc tecpen khong vong véi
ba lién két doi, tecpen mot vong véi hai lién két doi va tecpen hai vong v6i mot lién két
doi.

- Sesquitecpen c6 cong thic chung (CsHy), . Néu n= 4 ta c6 tecpen C, H;, goi la ditecpen,
n=6 ta c6 (C,,H,q 1a céc tritecpen...

Tt ca cac loai tecpen néi trén cung cac dan xuét chita oxi clia chiing duoc goi chung la céac
tecpenoit. Tecpenoit ¢6 nhi€u trong thuc vat, ching 1a thanh phan chinh cua céc loai tinh dau tu
nhién.

6.1. TECPEN KHONG VONG VA DAN XUAT

Tiéu biéu cho loai tecpen nay 1a myrxen véi cong thic cau tao:

CH;- CH CH,-CH,-C-CH=CH,
H,

Myrxen la chat 16ng so6i & 167°C, c6 trong thanh phan ciia cay hotbo (houblon).
Trong cay hing doi ngudi ta tim thdy oximen, 12 dong phan clia myrxen:
CH,- E =CH-CH,-CH, ECH =CH,

H,

Trong tu nhién phd bién va quan trong hon 1a cic din xuét chita oxi cta ching. Cic dan
xudt nay phé bién dudi dang ancol va andehit. Thi du:

| H,0OH CH2 H,OH \lHZOH HO \ HO
| N

geranddiol  linalool xitrtonelol rodinol xitral xitronelal

Geraniol c6 trong tinh dau hoa hong, linalool ¢6 trong tinh dau hoa linh lan, con xitral va
xitronelal ¢6 trong vo chanh, vo cam, 14 budi. ..

6.2. TECPEN VONG VA DAN XUAT

HAu hét cic tecpen vong va dan xuét ctia ching déu ¢6 khung céu tao tir 4 hidrocacbon vong
no la mentan, caran, piran va camphan.
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mentan caran piran camphan

Tecpen quan trong nhat cia nhém mentan 1a limonen.

Limonen la chat 16ng, soi & 176°C. Limonen ¢6 mot nguyén tir cacbon bt déi (C,)

7. ANCALOIT
Ancaloit 1a nhitng hop chat ¢6 nguén goc thuc vat, cé tinh kiém va phan 16n cé tic dung
sinh 1f manh.

Theo A.P.Orékhop, cdc ancaloit chi gom cdc hop chat hitu co tu nhién hay téng hop cé céc
nhan di vdng, c6 tinh kiém.

Viéc phan loai cac ancaloit dugc dua trén co s& cau tao hoa hoc. Ching bao gom:

D UG

- (Cé4c dan xuat cua:

N N
pirolidin piridin quinolin isoquinolin
N N NH
Ou NG SIS NG »
N Z N N
H H
indol quinoxalin imidazol purin

- Cac ancaloit steroit

- Céc ancaloit mach thang

Vai tro clia cac ancaloit cho dé€n nay chua dugc giai thich r6 rang. Theo A.P.Orékhop va mot
sO tdc gia thi ancaloit 1a nhitng chat xiic tdc hoat tinh c6 tdc dung giai doc va cdc san phan doc cla
su chuyén hod. Mot s6 ancaloit (nicotin, covolamin...) c6 kha ning chuyén ho4 cacs nhém metyl
ctia minh cho cédc chét khac. Mot s6 ancaloit khac dudi dang N-oxit (platifilin, senesefilin) c6 kha
nang cho oxi va ching tham gia vao cac phan tng oxi hoa khir ctia t&€ bao. Nguoi ta cling con
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nhan thiy c6 su giong nhau vé ciu tao véi cdc men hoat tinh, v6i cdc vitamin... clia mot s6

ancaloit, nén lam cho chiing c6 kha nang tham gia vao hoat dong song ctia thuc vat.

Céc ancaloit thuong c6 trong cay véi luong khong nhiéu va ham luong nay phu thudéc mot
phan vao nhiét do, do chi€u sang, cac bién phap Ki thuat trong trot.

Céc ancaloit 1a nhitng hop chét c¢6 tinh kiém, ching & trong dich cua cay dudi dang dung
dich mudi clia céc axit hitu co hay vo co va vi vay c¢6 kha nang luu chuyén trong cay. Thudng
ancaloit chi tap trung trong mot s6 co quan cta cay nhu 14, hat, ré.

Da s6 cac ancaloit 1a nhitng chét ran két tinh, c6 do chay nhat dinh, hi€m c6 ancaloit 10ng.
Khi ¢ dang bazo tu do chiing thuong it tan trong nuGc, nhung dé tan trong cdc dung moi hitu co
nhu ancol, ete...

HAu nhu tat ca cdc ancaloit khong ¢6 mui. Nhiéu ancaloit ¢6 tinh quang hoat.

Véi céc axit cac ancaloit tao mu6i. Cic mudi nay phan 16n tan trong nuéc, dé phan li, bi
phan huy boi kiém manh, amoniac.

Mot s6 ancaloit ngoai tinh kiém con cho cdc phan tng dic trung khac tuy thudc vao su cé
mat cta cdc nhom chic c¢6 trong phan ti, nhu nhém phenol (trong mocphin va sansolin), xeton
(trong lobelin), nhém vinyl (trong quinin)...Chang han, morphin hoa tan trong c4c dung dich kiém
manh, quinin cdng hop dugc voi hidro, halogen...

Céc ancaloit con dugc dac trung boi hang loat cac phan tng tao két tia chung. Cac phan ting
nay duoc ding dé phat hién va xdc dinh chiing. Chang han, thudc thir Vacne (dung dich L/KI) cho
két tha mau nau xam véi cac ancaloit hoac cdc mudi cua ching, thuc thi Maver (dung dich
HgCl,/KI) cho két tiia vang hodc trang, thuoc thir Macme (CdL,/KI) ciing tao két tia traing hoac
vang nhat... Ngoai cac phan tng tao két tiia ching con c6 kha nang cho cac phan tng mau véi cac
axit dam dac (H,SO,, HCl, HNO,), v6i FeCl, va cac chat khac. Thi du, H,SO, dam dac lam cho

papaverin c6 mau tim xanh, veratrin c6 mau vang da cam chuyén thanh do, codein c6 mau vang...

Sau day ching ta xem xét so bd mot s6 nhom ancaloit tiéu biéu.

7.1. NICOTIN VA ANABAXIN

o~ )
\I N‘CH \l g
N 3 N

nicotin anabaxin

Nicotin duoc cau tao tir cac di vong piridin va piroliddin. Nicotin ¢6 nhiéu trong 1a thudc 14,
thudc 120. & trang thdi tu do, nicotin la chat 16ng khong mau, so6i & 247°C, tan dugc trong nudc va
dung moi hitu co.
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Nicotin thudc loai hgp chét doc, tic dung dén hé than kinh trung wong va ngoai bién. N6
dugc dung lam chat phong trir siu bénh cho cay trong, thudc chita bénh ngoai da cho gia stc.

Anabaxin cau tao tur di vong piridin va piperidin. Cht y&u n6 duoc dung lam chat sat trung,
c6 tac dung doc doi va6i con trung.

7.2. CAC ANCALOIT NHOM QUININ

Quinin Ia ancaloit chinh cta cac cay thuoc loai Chinchona va Renmija thuoc ho Rubiaceae.
Tén quinin ¢6 nguén goc tir chit kina, nghia 1a vo. Vo cay ki ninh dugc ding dé diéu tri bénh sot
rét. Trong vo ciy nay cé khoang 10% céac ancaloit. Ngoai quinin trong vo cay ki ninh con c6
khoang trén 25 ancaloit khac. C4c ancaloit ndy c6 thé tach riéng bang phuong phép séc ki.

Cau tao ctia quinin bao gébm 6-metoxiquinolin néi v6i nhan quinuclidin qua nhém ancol bac hai.
4

5H2

7

N1

Céc ancaloit khac ctia nhém quinin chi khac quinin & dac tinh ctia cic nhém thé€ & vi tri 6
va 3. Trong phan tit clia cdc ancaloit nhém nay c6 4 C', do dé c6 16 dong phan quang hoc.

Quinin Ia chat bot két tinh nhd, ngam 1,2,3,8 va 9 phan tr nude. Nhiét do néng chay cua
quinin khan 12 177°C. Quinin 1t tan trong nudc, dé tan trong ancol va ete. Dung dich quinin trong
nudc ¢6 tinh kiém, tao mud6i duoc véi axit. Dung dich mudi cua céc axit ¢6 oxi ¢6 huynh quang
xanh, ngay cé khi pha lodng dén 1:50000. Quinin va cdc mudi ctia né cé vi ding. Céc ché pham
quinin dugc dung la quinin sunfat (C,,H,,0,N,).H,SO,.2H,0, quinin clohidrat (C,,H,,0,N,). 2HCl

7.3. Céc ancaloit cua thudc phién
Thudc phién la nhua kho 14y tir qua thudc phién papaversomniferum, ho papaveraceae.
Thanh phan chinh ctia thudc phién 1a mocphin, papaverrin, codein va thebain.
a. Mocphin : C;H,,O;N
H

-CH;

Ho >+
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Dung dich mocphin trong nuéc khong mau, trung tinh. Véi FeCl, hodc axit fomalin sunfuric
cho mau xanh nudc bién. VGi hén hgp HNO, + H,SO, cho mau d6 mdu, khi d6 mocphin chuyén

thanh apomocphin.

“H,0
C17H1903N _— C17H19O2N

Mocphin khtr kali ferixianua thanh hgp chat ¢6 mau vang:

4C;H,,O;N + 4K,[Fe(CN),] — EI7H1803N + 3 K;[Fe(CN)y] + H,[Fe(CN)]
H,;O;N
1743183

Mocphin bi két tia boi amoniac tao thanh mocphin bazo, chat nay hoa tan trong cdc ki€m manh.
Ngoai khong khi khi ¢6 kiém, mocphin bi oxi hod thanh pseudomcphin hay oximocphin:

Mocphin c6 tac dung giam dau, gay ngu, nhung c6 nhugc diém quen thudc va gay nghién.

b. Codein : C;H, O,N
CH;0

-CH;
H

Codein 12 nhitng tinh thé khong mau hodc bot két tinh trang, vi ddng, tan tlr tlr trong nudc,
dé tan trong ancol, ete, clorofocm, benzen va cacbon disunfua. Gan nhu khong tan trong kiém.
Khong bi két thia bdi amoniac, bi két ta bdi kiém manh, [a]", =-138,5°. Véi FeCl, khi c6 mat

H,SO, dam dac cho mau xanh, cho thém HNO, chuyén thanh mau dé mau.

Codein c6 tiac dung tuong tu nhu mocphin. Chu yéu dugc dung chita ho va giam dau khi

viém phoi.

c. Papaverin : C,(H,,O;N

CH;0— SN Z "
CH;0~ Z N NOCH;
CH,

Papaverin 1a chat két tinh néng chay & 147°C.
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7.4. ANCALOIT NHOM PURIN

Céc ancaloit nhém nay ¢6 nhiéu trong tu nhién nhu trong cac loai ché (Thea chinensis. L),
qua ca cao ( Thea brome cacao L),...Trong 14 ché va hat ca phé c6 tir 1-3% cafein, trong qua ca
cao c6 3% theobromin.

a. Cafein (1,3,7-trimetyl xanthin mono hidrat) : C;H,,0,N,.H,O

e
CHENT N
| pmo
C?\ ~ N
H;

Cafein 1a nhitng soi hinh kim dai, vi diang, khong mui, néng chay & 234-237°C. Tan nhiéu
trong CHCl,, CCl,, it tan trong ete, benzen, CS,...Két tinh vi mot phan t nude, nudc bay hoi mot
phan trong khong khi va hoan toan mét nudc & 100°C, qua 100°C bat dau thang hoa.

Cafein 1a mot ki€ém yéu. Tu phan li trong dung dich nudc. Cafein bi két tha boi cac thude thir

ctia ancaloit va ca vdi tanin (két tiia bi tan trong thuéc thir du).

b. Theobromin (3,7-dimetyl xanthin) : C;H;O,N,

HN NEH;
L

‘CH,4

Theobromin 12 chat bot két tinh mau tring, néng chdy & 342-343°C, thang hoa & 390°C, rat
it tan trong nudc, ancol, khong tan trong ete va clorofoc. Tan trong cédc dung dich ki€ém manh tao
thanh cdc dan xuat kim loai. Vi axit tao mu6i dé phan li. Khi oxi hod phan huy thanh 3-metyl

alloxan va metyl ure.

9 R
CH

HN
oékN | N/> — o?kN 5 +CH3-NH-$C|?)-NH2
“CH, “CH,

Dung dich theobromin vdi bac nitrat trong amoniac cho két tiia tring bac theobrominat.
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AgN NCH;
) )
(OZN, N
*CH;

7.5. ANCALOIT MACH THANG

Nhém nay gém céc ancaloit c6 nguyén tif nito' & ngoai nhan. Chat tiéu biéu clia nhém nay la
colchamin va colchixin.

Colchamin (C,;H,;ON):

Colchamin ¢6 trong cay toi doc va cay ngot ngheo. Colchamin 1a chat bot két tinh mau tring
hay hoi vang néng chdy & 181- 182°C, [a], = 125° Tan trong nu6c khoiang 1%, tan trong
clorofoc, khé tan trong ancol va axeton, khong tan trong ete.

Dung dich cta nuée clorofoc ¢6 phan ting kiém. Khi tan trong cac axit vo co loang tao thanh

cac dung dich mau vang. Khi dun so6i véi axit HCI loang tao thanh colchamein, chit nay cho mau
xanh vé1 FeCl,.

Colchixin (C,,H,;0(N) :
CH;0—7
3 | H-C-CH;,
CH3 O— \ I

Pt

Kﬁﬂ

Colchixin it tan trong nudc, tan nhi€u trong rugu, benzen, clorofocm.

Colchixin c6 tac dung kich thich gay dot bién giong cay trong.

8. STEROIT

Steroit 12 nhitng hop chat pho bién trong dong vat. Chi mot lugng nho 1a ching c¢6 tic dong
manh dén co thé, do d6 may nim gan day ngudi ta da chi y nhiéu dén viéc nghién ctu steroit
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Vé viéc cdu tao, steroit chinh 1a dan xuét ctia hidrocacbon nhiéu vong ngung tu xyclo pentan

Céc steroit khac nhau vé mic do khong bao hoa cua bo khung cacbon 4 vong va vé dac tinh

pehidrophenantren:

cua mach nhénh gan vao hé théng vong. Céc nhanh gan vao cdc vi tri 10, 13 thuong 1a nhitng goc

metyl.
Cic steroit c6 chita nhiéu cacbon bat déi nén ching ton tai nhiéu du6i dang déng phan
khong gian khac nhau. Ban than hé thong vong cua né cling ¢ su phan bé khong gian phiic tap.
8.1 NHOM CAC STEROL

Sterol 1a nhiing chat c¢6 nguon goc thuc vat. Este cua né véi axit 1a cac sterit. Sterol va sterit
déu 1a cau tlr cua chat béo thuc vat. Chat quan trong nhat trong nhém nay Ia colesterol ¢6 cong
thic ciu tao nhu sau:

CH
H AH;
CH3 CH
A \B
HO
Colesterol 12 ancol bac 2, 1a chat rin két tinh, néng chdy & 148°C, ¢6 tinh chat hoat quang
[a] = -36° ( trong clorofocm ).

Khi oxi hod colesterol thu dugc colesteron c6 cong thitc nhu sau:

Z
O

Trong phan tt colesterol ¢6 8 nguyén tir cacbon bat d6i nén c6 tat ca 512 dong phan quang
hoc va 256 hén hop raxemic.

Esgosterol ciing 1a mot steroit quan trong thuoc nhém nay. Chat nay c¢6 nhiéu trong nidm, 14,

qua va ré cua nhiéu loai cay.
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Cong thiic cua esgosterol nhu sau:

OH
8.2. NHOM CAC SAPOGENIN

Sapogenin cé ban chat steroit rat phd bién trong thuc vat thuong ding. Trong thuc vat,
sapogenin ton tai & dang glucozit-saponin.

Saponin la nhiing chat doc, dong thoi la nhitng chat tao bot rat t6t nén dugc dung trong
nhitng dung cu dé dap tat lta.

Thi du, digosgenin la sapogenin ctia glucozit saponin , ¢6 cong thic nhu sau:

O

)

A N
OH
Khi khtt hod thu dugc tigogenin véi cong thiic:

O

O

/
OH
N6i chung, v6i ndong do thap, cac steroit nhom saponin tac dong kich thich sy nay mam ctia
choi va 1é cay, dong vai trd xic tdc cho qud trinh téng hop diép luc t6 v.v...6 nong do cao thi

ngugc lai, né kim ham sy nady mam.
8.3. CAC STEROIT NHOM ANCALOIT

Cac ancaloit c¢6 ban chat steroit chi gap trong mot so loai thuc vat.
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Sau day 1a mot s6 chat dién hinh:

OH
solasodin solanidiza

No6i chung, cac ancaloit déu 1am cho cdy ¢6 vi dang, nén nguoi ta cho rang, chic nang chi
yéu ctia chiing 1a bao vé cay khoi bi con trung pha hai.
8.4. CAC STEROIT ~GLUCOZIT TIM

Steroit -glucozit tim thuong gap trong 11 ho thuc vat, ngoai ra khong thay trong cic san
pham thién nhién khac.

Steroit -glucozit tim c¢é hai dang la cacdenolit va bufadienolit. Hai loai nay khong bao gio
ton tai trong ciing mot ho thuc vat.

Ciac chat tiéu biéu cla steroit loai nay 13 degoxigenin va bendebrigenin. Chiing c6 ciu tao
nhu sau:

HO
degoxigenin bendebrigenin

8.5. CAC STEROIT KHAC

Ngoai cac steroit dd mo ta & trén ngudi ta con tich dugc mot s6 hocmon c¢6 ban chét steroit.
Céc hocmon nay ciing c6 trong thuc vat.

Hocmon sinh duc dugc tao thanh & tuyén sinh duc nam va nit. Hocmon sinh duc diéu khién

su sinh trudng cuia co thé va quyét dinh tinh tinh, hinh ddng, phong théi ctia nam va ni.

Trwong Dai hoc Néng nghiép Ha Noi - - Giao trinh H68 hibu CO ..., 157



Hocmon sinh duc nif ( estrogen) gom céc chat tiéu biéu nhu estradiol, estron va estriol:

HO

(l) HO
HO HO HO

estradiol estron estriol

Estradiol duoc tao thanh trong budng triing, estron va estriol 12 san phdm oxi hod estradiol

trong co thé va duoc thai ra ngoai theo nuéc tiéu.
Hocmon sinh duc nam (andragen ) gom c6 testosteron va androsteron.

Testosteron dugc tao thanh trong tinh hoan. Con androsteron 1a dan xuét cta testosteron, né

duoc thai ra ngoai theo nudc tiéu. Cong thifc clia chiing nhu sau:

HO 0
|
o’ HO

testosteron androsteron

Hocmon vo tuyén thugng than costicosteroit: Tt vo tuyén thugng than nguoi ta tich ra duoc
gin 40 hocmon khac nhau. Cdc hocmon nay diéu khién su trao déi chat khodng, nuéc va gluxit

trong co thé. T4t ca cdc costicosteroit déu 1a dén xuét clia pregnan.

Céc chat tieu biéu cia nhém nay 1a: hidrocortizon va cortizon. Cong thitc ctia hidrocortizon

va cortizon nhu sau:

gHon (éHzOH
=0 =0
H O\ OH OH
| |
hidrocortizon cortizon
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SAINAIE IR N

Sl

0.

CAU HOI VA BAI TAP

Ciu tao cua D (+) glucozo, D(-) fructozo, mantozo, lactozo, saccarozo, tinh bot va
xenlulozo.

Phan ting cong hop cua cac monosaccarit.

Phan tng ngung tu va este hoa cac monosaccarit, y nghia cia cic phan ting nay.

Phan ting oxi hoa cac monosaccarit va di saccarit.

Phan tng thuy phén cla cac di saccarit va poli saccarit.

CAu tao va tinh chat cua lipit. Cho biét y nghia ctia phan ting thuy phan trong qua trinh
trao ddi chat clia co thé sinh vat.

CAu tao ludng cuc va diém dang dién clia cdc axit amin.

Cho biét cong thiic cdu tao va goi tén cac axit amin tu nhién c¢6 cong thic phan tir
C,H,O,N; C,H,O,NS; C,H,,0,N. Gidi thich tinh chét ludng tinh cua chiing bang cau tao
va chiing minh bang cac phan li’ng hod hoc.

Phan tng ngung ty cac axit amin va y nghla cta no.

10. Cau tao va phan tng thuy phan protit, y nghia ctia phan tng nay.
11. Hoan thanh cac phuong trinh phan ting sau day:

11.1. Alanin + NaOH —»

+ HC —»
H+
+ HO —»
+ glixin —
D(+) glucozo + Tolens —>
t()
+ KMnO, + H,SO,—»
+ Cu(OH), —»

D(-) fructozo + Phélinh —»

+ CHNH-NH, —»

tO
+ KMnO, + H,SO, —»
Tolens
A + B — disaccarit —
Phélinh
2B — disaccarit —
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