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CHUONG 1: PAI CUONG VE HOA HUU CO
1.1.Ddi twong aia hod hyc hiru co
- Ho& hoc hiru av 1& mdn khoa éc nghién ¢u thanh phn va tinh cht cac lop
chat cia cacbon.
- Trong thanh pin cia céac kp chit hitu co, ngoai cacbon con ¢a nhéu nguyén
t5 khac nlr: H, O, N, S, P, halogen... Nhg cacboniugc coi 1a nguyénd co ban
CAU tao Nén cac p chit hitu co.
- Ho& lyc hiru o nhanh chong & thanh ndt nganh khoa ¢t riéng vi cac nguyén
nhan dr6i day:
+ S5 lwong cac bp chit hitu oo taing Ién nhanh chdéng wdat tgi con $ khdng 16
khoang 5 tréu chit, trongdoé c6 nlitng cHit déng vai tro vo cling quanotng doi
véi sy sdhng nhr protein, axit nucleoic, hocmon... va néi chung, amicho hoa
hitu co dong vai trd to én vatng ding phong pha trong kink,t qudc phong va
doi song.
+ Nguy@n nhan &h dén sr ton tai mot sb luong ft 16n cac vp chit hitu oo 12 ¢
chd cac nguyénit cacbon co kin ning dic biét 1a vira c6 tie lién két véi cac
nguyén t cia cac nguyéndtkhac va wa co ti¢ lién két voi nhau thanh mach
cacbon céac ku khac nhau. Dd6, & cac top chit hiru oo xuét hién cac hén twong
dong dang, ddng phan, & bién va ntirng biéu hien phong phu & hoa hp thé.
+ Céc lién Kt cha yéu trong hoa tiu oo 1a lién Kt cong hod ti, nén co tinh cit ly
hoc va hoa hc khéc cac bp chiy vo c. CAc lyp chit hitu co man cam véi nhiét
hon, khéng Bn & nhiét do cao,da $ chayduoc, it tan trong adc, $ tan dugc
thuong it haic khéng phan li thanh ion. Cacgrhirng throng chim, thuin nghich
va theo nHiu heong.
1.2. S lwoc lich sir phat trién ciia hoa hyc hiru co
- Tu thoi xa xra, ngroi ta da biét diéu ché va sr dung mdt s chat hitu oo trong
doi sbng nhr giam, mjt sb chat mau kiru o, reou etylic, ... Thyi ky gia kim thuat,
cac nha hoadt da biét diéu ché mot sb chit hiru oo nhu ete etylic, uré...
- Vao cwi thé ky XVIII, dau thé ky XIX, cac nha hoa ¢t da chét tachduoc tir
dong, thrc vat nhiéu axit hiru oo nher axit oxalic, axit xitric, axit lactic... va t
baz hitu co. Nam 1806, &n dau tién Berzeliusid ding danhithoa ke hiru oo dé
chi nganh hod ¢t nghién ¢u cac kyp chit c6 ngwn gic dong, thrc vat. Thoi
diém nay c6 th xem nhr diém mdc danh diu sr radoi cua mén hoa bc hitu co.
- Nam 1815, Berzeliugé dua ra thugt “lyc $Hng”, mot luan thuyét duy tdm, cho
rang cac kp chit hiru oo chi c6 t tao ra trong o thé dong, thrc vat nhy mot
“lyc DHng” dic biet ma ban tay con ngi khong ti¢ diéu ch dugc ching trong
céac binh, ¢, ng nghém nhr di véi cac chat vo w.
- Thuyét “luc $Hng” da thing ti hod e hiru co trong nhéu nim. Saudd thuyét
nay din din bi ddnhdé nho cac cong trinhding hop cac cht hitu o tir cac clit vo
co.
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- Nam 1824, Wohlerdd ©Hng hop duoc axit oxalic, nét axit hiu co dién hinh
(bang cach thy phan dixian la gt chit vd a). Nam 1828, ding chinh Wohleda
tong hop duoc ure (Wn co trong dc tiéu dong Vat) tir amoni xyanat, ing la not
chat v o:

NH,CNO —- H,N-CO -NH

Chinh phat minh naga lam sip d6 bic trong ngin cach teée do gitta hoa
hoc v @ va hod bc hitu o, 1am cho cac nha héahtin ring co tié tu tong hop
duoc cac cht hiru oo trong phong thi nghin ma khéng an cé s tham gia éa
mot “luc HNY” NAo &.

- Tiép theodo, Bectdléda tHng hyp duoc chit béo (1854) va Bulerdga ong hop
dugc duong glucozat formalin (1861).
- Cho dén nay, hang téu chit hiru oy d& duoc tong hyp trong cac phong thi
nghiém va trong cong ngép. Khong niing con ngoi da kit chuéc duoc thién
nhién trong nkéu linh vec ma con ngoi con sangdo raduoc nhiéu vat liéu hiru
co, nhiéu chit hiru co cuc ky quan tong, qui gid khdng cé trong hhién.
- Tuy nhién, tén @ “hop chit hitu ®” van dugc duy tri, nleng khéng phi véi
nghia nhr trudc day la cac cht cé ngwn gic dong, thrc vat ma n6da mang mt
noi dung ndi, d6 1a cac lp chit cua cacbon.
1.3. Nhirng quandiém vé cdu tao cia hep chét hitu co

Ciu tao cia hop chit hitu oo 1a sr phan b cia cac nguyénit haic nhém
nguyén i trong khéng giani@a mbt phan tr.
1.3.1. Thuyt géc (Radial, ky héu R)

Thuyét cau tao hod lc cia cac bp chit hitu co dugc phét trén manh ¢
dau thé ky XIX. T nhiing cong trinh hoadt cia Lavoisier, Berzelius, Wohler,
Liebig cho thy trong nhing phin ang hiu oo cé nhing ptin chit cé cu tric
khong thaydoi chuyén tir chit dau sang cht cudi goi 1a gdc. Quan rdm nayda
cho radoi thuyét ciu tao hoda loc dau tién la thugt géc. Thuyét gbc cho &ng,
phan & hiru co gém 2 phin:

- Goc la phin khéng bén ddi trong cac qua trinh chég hoa hda éc.
Vi du: Goc axetyl: CHCO-
&c benzoyl: GHsCO-
- PHan két hop V6i gbc do 1a cac nguyénithay nhdm nguyénitkhac nhau.

*Uu diém: Phan lai duoc mot sb cac lyp chit hda e hitu oo theo gc ciu
tao. Tir 46 cO tie dy doanduoc tinh clit cia cac nhémiu o.

*Nhuoc diém: Chi phan bt dugc nhitng hop chit don gian, khéng cé y
ngtiaddi véi cac hup chit phic tap. Dodd pham vi tng ding bé.
1.3.2.Thuyét kiéu

Thuyét “ki éu” cia Dumas ratoi chia ra 1am hai ahg
- Dang hoa bc gdm nhing chit c6 tinh clit hoa lc gibng nhau nh axit axetic
va axit cloaxetic.
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- Dang @ hoc gdm nhing cHit cé cung é nguyén i nhr nhau nlrng tinh clat
khac nhau nin axit axetic vawgu etylic.
Theo thugt “kiéu” ndy, ngroi ta da thiét 1ap dugc nhéu “kiéu” hop chit hitu ao
nhu:
- Kiéu nuéc aia Williamson:  H CH CH
ro “*}o 1o
H CH;

, ) H
- Kiéu amin @a Wurtz va Hofmanm:

H
H ¢ N
Y
- Kiéu clorua hiro caa Gerhardt:
H- CH; CaHs: CoH0:
l l l
CIJ CIJ CIJ cr

hy®r«clorua m2tylclorua 2tylclorua ax2tylclorua
Trongdé quan tong nhit 1a kiéu metan ¢a Kékulé:

Nguoi ta xacdinh dugc rang, cac bp chit hiru o duoc dic trung bing
nhitng phin ang “kiéu” xacdinh.

* Uudiém:

’ + Thuyét “kiéu” d& coédéng gop to dn vao véc phan lai cac hop
chat hiru oo, thuin lgi cho viéc tim kiem.
+ Nghién @u nhitng pHin khong thaydoi trong cac chugn hoé hoa
hoc va ding gii thich duoc phan nao & thaydoi do.

* Nhueoc diem:

+ Do $ kiéu nhéu nén £t phic tap trong vin dé phan lai, han ché
trong viéc ar dung.

+ C6 nhing hyp chit hitu oo khéng tié sip xép theo ndt kiéu nao
ca.
1.3.3. Thuyt Butlerop (Ong 6 ciia hoa tvc hitu co)

Noi dung @a thuyét ciu tao hod lvc caa Butlerop bao @m céac lén diém:

- Tat ca cac nguyénit trong typ chat hitu o két hop voi nhau theo rt trat
tw xacdinh. Trong véc ket hop do, cac nguyénitda tiéu phi nit phan ai kec hoa
hoc cua mir)h. Tét tu ket hop cia cac nguyénitvadac tinh aia cac lién kt trong
phan tr la ciu tao hoa lyc.
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- Nguyén t caa cac nguyénittao nén phanit lién két vsi nhau theatiing
hoa ti cia minh. Trong phanirtchit hiru co, cacbon bao gicing c6 hoa ir4.
Céac nguyéntt cacbon cling nhing co ti¢ lién két voi cac nguyéntt cia cac
nguy@n & khac ma con c6 #ién két véi nhau thanh mch.

- Tinh cHit cua cac cht khéng ch phy thusc vao thanh pdn va $ luong
nguyén & cia cac nguy@rdtma con ph thusc vao éu tao hoé e cia hyp chit.

- Ciu tao hod lc aia cac cht co the xac dinh dugc khi nghién éu tinh
chit cua ching. Gu tao hod lc aia mbi chat co the biéu dién bing mdt cong thirc
x&c dinh 1a cdng thc ciu tao. Cong tirc ciu tao wvira phin anh du tao hoéa hc
cia phani vira thé hién nhiing tinh clit co ban aia hyp chit.

- Tinh chit hoa ¢ aia mdi nguyén t va nhom nguyénittrong phanit
khéng phii 1a bat bién ma thaydoi tuy thudc vao cac nguyénrtva nhom nguyén
tir lién két tryc tiép voi nhau mnh hon anh hreng gian tép.

Thr thach qua thi gian, thuyt cau tao hod hc t radlngdan va sau &.
Tu nhing luan diem oo gian ay, ngay nayda phat trén thanh nitng thuyét hién
dai vé ciu tao va lién Kt, vé hiéu u:ng V& hod fhyc lap thé,.

1.4. Céch béu dién cong thirc ciu tao hop chat hiru co

Céng thrc ciu tao phing béu dién ciu trdc @a phan & quy udc trén nt
mat phang, throng 1a niit phang gay.
1.4.1. Cong thc Lewis

Céng thirc Lewis béu dién cac lién Kt gitta cac phanut hay $ electron
hoa ti caa mbi nguyén & bing $ electron. $ electron Ia Bng ©ng electron ta
cac nguyénit déng gop vao va cac nguyéintd xu hréng tao trang thai electron
lén nhit c6 the cd dé co vong electrondm virng aia khi te.

Vi du:
H H, . H
H:C:H ‘cu C
:0 it C it O: H H H
Céc cong thc cé thé mangdién tich, throng i 1a dién tich hinh tikc hay
quy uoc:
H Ho
H:N* H H:C:O:
H 9
lon amoni lon metoxit

Khi nhiing tiéu phan khong cdu vong bat i thi throng d6 la nhing tieu
phan trung gian khongeh, co khi ning phin ttng cao va trong pim tng c6 xu
hudng nhanhdo thanh éu trdc electron baiit
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H:C%H H:C:H
Cation metyl Gé6c metyl

* Uu diém: DE ki hiéu, cho thy duoc ban chit cia qua trinh phan tich.

* Nhuroc diém: Phrc tap cho qua trinh Bu dién, & gay sai sot. Trong ét
sb treong hop khdng béu dién duoc.
1.4.2. Cong thkc Kekulé

bé don gian trong cach B dién aia Lewis, ngdi ta quywéc bieu dién
cac lién ket trong phantt bang vach ngang thay chaip electron lién &t.

Vi du:
H H H H
: .
H—— N H H——C——o0 H C H H C H
| ' ‘
| H
H

Trong cac bp chit c6 mangdi¢n tich ding c6 tie thay tié kién It bing
mili tén tr chat cho i chat nhan:
N
| |

Dé don gian trong cach Bu dién cong thirc, co the 4n cac gch lién Kt, an
mot phan hay toan pin tuy thuoc vao yéu au céach biu dién, dong thyi ciing b
gua céac &p electron khong liéné, goi la cdng thirc rat gon:
CH;CH,CH;, CH,— CH, - CH; , CH;CH,CH, — H
Ngoai ra, not chat c6 tte biéu dién dudi nhiéu dang cong tirc, ching han:
CHj

O

H—o0—nN—>0  Hay H—o0

CHg CH; ———cH, /
CH,

CHg \CHs

* Uu diém: Khac phuc nhroc diém cua cong titc Lewis,don gian va plin

anh thit ban chat caa lién It.
, * Nhueoc diém: Khéng thiy sy gép chung electron. Trongrtrng hyp phan

cat di ly thi khéng tlay duoc hién teong.

Chu y: Trong mt s truong hyp dic biét cac yp chit hitu co mach vong,
ngudi ta throng khdng bdu dién ki hidu cia cac nguy@nitcacbon va hidro.
1.5. Danh phap lp chat hiru co

C6 4 lai danh phéap anyéu:
1.5.1. Danh phéap théng tlong

CH; ——cH,
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La ténduoc %i theo ngén gic thu nkn duoc chit do, theo tén ¢a ngroi
tim ra né hay y mén cia ngroi tim ra nd, theo pkong phép thu nin duoc chit
do.

Vi du: Axit fomic: HCOOH (Fomica: Kén)
Axit axetic: CHCOOH (Acetus: Gim)
Mentol: GoH,.O (Mentha piperita: Bc ha)
1.5.2. Danh phap bp ly (Thudn ching)
~ Léy tén aia mt hop chit hiru oo 1am tén @i dau saudo6 goi tén aia cac bp
chat hiru ao kh&c trong tr theo tén ga cac cht hiru co dau.

Vi du:
| T |
H—|C—OH H—(’:—OH CgHs—C OH
H CH,4 CHj
Cacbinol Metyl Cacbinol Metyl Phenyl Cacbinol

Nhuoc diém: Ddi véi cac hyp chit phic tap thi khong th goi tén duoc.
1.5.3. Danh phap thong mai

La tén @a cac bp chit hoa e hitu co duoc Sr dung trén th truong do cac
hang 4n xuit dat tén.
Vi du: CAc lai thuéc nhom: Rongalit C (NaHS®©CH,0.2H,0): dungdé in hoa

Rongal P ( Bn xuit cia axit sunfonic): dungté

nhwm huyén phu.
1.5.4. Danh phéap IUPAC (Hip héi hoad hoc quic #: International Union Pine
And Applycation Chemistry)
1.5.4.1. Tén ér - chic

|| TEN PHAN GOC TEN PN PINH CHUC ||
Vi du:
CH5CH, — Cl CKCH, - O — COCH CHCH, - O -CH
Etyl clorua Etyl axetat Etyl metyl ete

1.5.4.2. Tén thay th
» Tén khongiay du:

TEN PHAN THE TEN MACH CACBON CHINH TEN PAN PINH CHUC

(c6 thé khéng co) gbbuoc phai co) ibbusc phai co)
Vi du:
EC - CH HC — CHCI HC = CH
Etan Cloetan Etan
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* Tén nhom th:
Céc nguyénit cia cac nguyértthi gi tén theo tng nguyénd

0 OH : Hidroxyl
0 OR : Ancoxyl
CHsO O : Métoxyl

CeHsO O : Phenolxyl
CH,COO : Axetyl

CeHs [ : Phenyl
CeHsCH, 0 : Benzyl
0 NO, : Nitro

O NH, : Amino
[0 CN: Nitryl

0 SH : Mécaptan
0 SOH : Sunfonic
R - : Ankyl

* Chon mach chinh: Chn mach cacbon dai rift chra cac nguyénit
cacbon lién & cacbon lam mch chinh. Chn mt nhém clirc c6dd uu tién nlat
lam nhém clrc chinh, cac akc con hi la phan thé.

b6 uu tién nhém chic chinh: -COOH > -COO- > -CHO > -CO- >-OH >-
NH, > -O-

* Panh $ tha ty:

Tadanh $ tha tu tir bén pli sang bén trai hw trai qua sao ch@mng cac
chi s cia cac nhom thla nh nhit. Treong hop khidanh $ tir dau naydén dau
kia ma thuduoc mot sb day ch s5 cia cac nhéom ach nhanh khac nhau thi $h
sap xép chung i theo thr ty taing din. DAy c6 éng cac chsh nho nhit dugc xem
|a day c6 chsd dau nho nhit.

Vi du:
CH3— CHp——CH—CH2— CH3  CH3— CH—CH,—— CH2— CH3

CHg CH3
3-Metyl pentan 2-Metyl pentan

* Tén phan dinh chic:An, en, in, ol, al, on, oic...
> Ténday du: Cau hinh + du quang het + tén @i khdngday du
Dé goi tén hyp chit hiru oo, can thuc tén cac & dém va tén mch cacbon nin sau:
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SO PEM MACH CACBON CHiNH

1: mono C met
2. di c-C et

3: tri c-C-C prop
4: tetra c-c-Cc-cC but
5: penta c-Cc-C-C-C pent
6: hexa c-c-C-C-C-C hex
7: hepta c-c-c-Cc-Cc-C-cC hep
8: octa c-c-Cc-Cc-C-C-C-C oct
9: nona c-c-c-Cc-C-C-C-C-C n no
10: deca C-C-C-C-C-C-C-C-C-C dek

1.6. Phan lai cac hyp chat hiru co

Hop chit hiru o dugc phan thanh hidrocacbon vandxuit caa hidrocacbon.

@ Hidrocacbon la ning hyp chit duoc tao thanh i hai nguyénd C va H. Gm 3
loai:

< Hidrocabon no (Ankan): CEIC,Hg

2 Hidrocacbon khéng nodgn anken: GH, va ankin: GH,

< Hidrocacbon tbm (Aren): GHg

@ Dan xuit cia hidrocacbon la rimg hyp chit ma trong phanit ngoai C, H ra
con cé nét hay nhéu nguyén & cia cac nguyénot khac nfr O, N, S,
halogen...bao @n: din xuit halogen ntt CHsCl, ancol nkr; CH;OH, axit nhr:

CH;COOH,...
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CHUONG 2: CAU TRUC KHONG GIAN PHAN T U HQP
CHAT HUU CO
2.1. Chiét tach va tinh ché hep chit hiru co

Céac hp chit hiru oo khi méi diéu ché duoc haic tach tr dong thrc vat,
thuong ¢ dang Hn hop khéng tinh kht. Vi vay mudn nghién ¢u ching, man
phan tichdinh tinh haydinh lkrong chdng thi ném wu trudc tién la pli tach
ching thanhuing chit riéng bét, & dang trong ddi nguyén cht.

2.1.1. Tinh clé chdt rdn
2.1.1.1. Plrong phéap Kt tinh
a. Khai ném

Két tinh la mot qué trinh bn d6i pha @a mdt chét tir ran sang éng khi hoa
tan chit ran trong ndt dung dch b&o hoa, sadd lam knh dung dch b&o hoato
thu dugc chit ran két tinh

Chu y: Chit ran két tinh khac Kt taa:

~ + Chit rdn két tinh: C6 s sip xép lai cac phanit va c6 @u tric mang tinh
thé.

+ Két taa: Két taa tinh tié va kKt taa vodinh hinh.

b. Co so Iy thuyét

Phrong phép Et tinh dugc dungdé tach va tinh ch cac cht hiru oo ran,
dua trén nguyénit 1a cac cht khac nhau c@o hoa tan khac nhau trong cingtm
dung maoi.

Dung madi thich bp duoc lya ctpn theong la dung mai trongo do hoa tan
cua chit can tinh ck ting kh& nhanh theo riido, tan kémé nhiét o thuong.
Dung mdi khéng tan trongy chit, dung mdi khéng caut trong tac ¥ mat hoa
hoc ddi véi chat két tinh. Dung mdi sau khiét tinh lai phai d& bay hvi. Dung moi
lya chon phai dé kiém, ré tién.

Bang cach4o dung dch bdo hod nhiét d6 cao (throng 1a nhét 46 sodi aa
dung mdi), sauté d& ngwi dung dch thudugc, chit can tinh cié s3 lang xubng
day binh (hayday dc), cac 4p chit 2 & lai trong dung éch. Bang cach Kt tinh
lai mot b lan trong clng it dung mai, hac trong cac dung méi khac nhau,
ngudi ta ¢ tie thuduoc tinh the chit can tinh ¢k ¢ dang kha tinh khit.

Ciing c6 khi ngoi ta ding nét dung méi caid hoa tan i tap chit nhiéu
hon dé loai tap chit khoi chat rin can tinh clg.

Dung moéi tlwong dung la ndc, alcol etylic, ancol metylic hay ¢h alcol
thich lop khéc, axeton, axit axetic, ete, benzen, clorofatyl axetat....har doi
khi hon hop giita ching.

Khi can tach hai hay nBu chit c6 chra trong Bn hop Vi nhitng lrong
trong dwong nhau, ngoi ta ding plxong phap Kt tinh phandoan.

Chit két tinh lai c6 hat déu va téing.
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, Khi d& c6 clat ran két tinh, ta én xacdinh nhit do néng cliy cia n6 ting
6ng mao gan gan véi nhiét ké nhldng trong rét dung mai c6 ntéi do so6i cao, hac
cach khong khi, e nhy mét may chuyén dungor doi chieu véi hang $ vat ly
cua chit da cho,dé biét duoc chit do6 tinh khiet hoan toan ala.
2.1.1.2. Plrong phéap thing hoa
a. Khai ném

Thang hoa la mt qué trinh bin d6i pha @a bt chit tir trang thai &n sang
trang thai lvi ma khéng thong quaaing thai bng.
b. Co sd Iy thuyét

Mot so chat nhu it, long n&o, naphtalen, menton, cloria @),... c6 khi
ndng thing hoa, vi 9y ngudi ta c6 tie dung plrong phap thng hoas ap sat
thuong haic ap sat thap dé tinh cke chung.

~ Phrong phép tin hanh: Gia nigt mot chit rin d¢ bay tvi, lam lanh hoi cia

chat ran d6 thi ta 8 thu duoc chat ran két tinh c6do tinh khiet cao, condp chit
khong thing hoa thi am lai ¢ day binh.

* Uu diéem: Cong ngk don gian, thoi gian ngin, do tinh khiét cao, gia
thanh B.

* Nhuroc diém: Trong thre t# khdng c6 nhiiu chit thang hoa.
2.1.2. Tinh cl# chét léng
2.1.2.1. Plrong phap chng ait
a. Khai ném

Chung cit la qua trinh lam bayd chat long, saud6 la knh va thu cht
long c6do tinh khiet cao ton.
b. Cac plrong phap ching cit
- Chung cit don gian

Trong turong hyp can tinh cke mot chét Iong, tach n6 ra ki tap chit ran
khong bay bi, ta cH can tien hanh ciing at don gian, ngha la chugn né sang
pha hvi trong mjt binh ét cé nhanh &¢i ngung tw hoi cua né tang 6ng sinh han
vao ndt binh hrng khéc.
- Chueng cit phandoan

Phrong phap ching dit phandoan dungde tach hai hay nkii chit long c6
nhiét do s6i khac nhau taram hoan toan trong nhaura trén nguyénat co s
phan b khac nhau & thanh plin cac au tr gitra pha éng va pha bi ¢ trang thai
can king (@ cung nhét do)

Néu hai cfat Iong khong trong tac Wi nhau, c6 th biéu dién ar phy thuoe
cua nhNEt do soi aia chit long va nhét d6 ngeng tu caa hoi phu thuoc vao thanh
phan hon hop hai cfat @6 (hinh 2.1)
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T°

| "
T°

T1

Ta | ‘

Thanh:pln

ATX, H]..h)gl.l X,B

Qua hinh 2.1 min thdy rang, king cach dp di lap lai nhiéu lan qué trinh
bay hvi - ngung t, bay hi - ngung t lai,... ta din din c6 tié thu duoc cu tir A
€O nhit 36 soi thﬁp hon ¢ dang cin nhr tlnh khiét. Vi vay, ngml ta dung pl&ong
phép tinh lugn bing cachdp trén binh ngng mdt cot cao c6 nhiu dia gidp cho
viéc tai wo qua trinh bay &i - ngung t trén. Nk vay, chit long A & bay hvi dan
dan thoat lén trér trang thai ngay cang tinh kétj con cfat long B cé nhit do sbi
cao lon, ngrng t trd lai binh dt. C6 tre dung lai cot lap day cacong thuy tinh
hay sr thay cho 6t d& néi trén va lu qui cia @t duoc tinh king “so dia ly
thuyet”.

Trong trrong hop c6 trong tac $u gitta hai clit long (solvat hod hayot
hop) thi thuduoc hai ding d6 thi biéu dién ar phu thuoc nhigt d6 séi va ngng
vao thanh pin hdn hop: mot dang wi nhiét do sbéi aia MHn hop dang phi actiéu
(hinh 2.2a) va @t dang wi nhiét d6 soi arc dai (hinh 2.2b).

C

A Xo B A Xo B

Thanh pln Thanh phn
Hinh 2.2a Hinh 2.2b
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Trong turong hyp hon hop dang phi c6 nhit d6 soi arc tiéu (thap hon hai
CAu tir bandau) cang Ién phia tréria ot cat, hon hop hoi va long cang @n thanh
phan cia hon hop dang phi, trong binhat 3 con hi chat A hay B nguyén cit tuy
theo ta xdt phat tr hon hop c6 thanh pin phia bén trai hay bén ghhinh 2.2a.
Trong Ion hop dang phi cé nhit d6 s6i arc dai, cang lén phia trénia dt cit thi
cang giau #u tr A haic B, con 4i trong binh & 1& hn hop cang §n vai thang
phan aia MBn hop dang phi (hinh 2.2b).

- Chung it chan khéng (hay gin &p)

Khi can chung cit mot chat long & bi phan hy ¢ nhiét 6 cao, ngoi ta
phai diing phrong phép &t chan khéng,itc la diing bm htdé giam 4p sat trén
bé mit chat long. Vi chit 1ong € s6i khi &p séit hoi riéng phin dat dén ap sat khi
quyén, nén lng phrong phap nay, ngdi ta c tté giam dugc nhiét d6 séi aia nd
mot cachdang K, tranh hén lucmg phan hy hay chay . Nho pheong trinh
Clapayron - clausius, ngi ta c6 ti¢ tinh duoc sr phu thusc cia ap_ st hoi mot
chat vao nhét d6. Tuy nhién, c6 t& ap ding qui It thyc nghém gin dang nhr
sau: Khi &p sit khi quyén trén & mat mot chat long giam di mot nira, nhit do soi
cua no lp ha thip di khoang 15C.

- Cat 16i cudn hoi nuge

Ta ding cO tié tinh cké mot chiat long khong hoa tan trongutic, bing
phrong phap ét 16i cuén theo hi nudc dé ha diém sbi da né.

Phrong phap nay gh trén nguyénit: Khi hai hay nhu chit long khong
tron 1an véi nhau Am trong mdt hdn hop, &p sat chung p déa chiing bng t6ng ap
SUAt riéng prﬁn pi+p, NgHa & né 1udn ludndn hon &p sét hoi riéng pHin cia
tirng cu tir bat ky nao. Dodo6, nhit 6 soéi aia Hon hop & thip hon nhigt hon
nhiét do s6i aia ciu tir soi thip nhit. Ty Ié hoi cat sang binh ngng (& sb mol)
bang ty 1& &p swt hoi riéng pHin cia chingy nhiét d6 séi aia BN hop. Nhy vay ta
c6 thé tinh todndugc lugng nréc cin thiét dé 16i cudn hét chit can tinh clé.

Sau khidd dung plrong phéap ét 16i cubn theo i nudc, throng ta phi
chiét tach céc ciit can tinh cté ra khoi nuéc bing mdt dung méi thich bp, i lai
tién hanh &t phandoan dé tach dung méi. Gii cing chrng ly chit tinh khiét
bang binh @t c6 gin nhigt ké dudi &p suit thuong hay gim ap, bi sy kiém tra
nhiét do cua cHit can tinh clt.

- Phrong phép cht

Chiét 1a dung not dung méi thich bip c6 kh ning hoa tan cit dang én
tach va tinh ch dé tach clat @6 ra khdi méi truong rfn haic long khac. Throng
nguoi ta ding not dung moi soi thp va it tan trong msc nhr ete, cloroformdé
chiét tach clit hitu oo tir mdi tredng nrdc (cac cht hitu oo can tinh ck nay
thudong tan it trong méc haic ¢ dang nhi twong lAn véi nuée). Sau khidc dung
moi véi hdn hop chit can tinh cké va nroc, chit d6 $ chuyén phan Ion 1én dung
moi va ta c6 th dung plu chiét dé tach riéng dungidh thuduoc khoi nudc.

Bang cachdp lai viéc chiét mot sb 1an, ta co th tdchduoc hoan toan ch
can tinh cké vao dung méia chon, saudd cit loai dung méi va ét lay cht tinh
khiét & nhiét d6 va ap sht thich top.

12



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

Nguoi ta ding throng chét mot chat tr hon hop rin bing mit dung moi
haic hon hop dung moi éi mot dung ax chuyén dungtic biét goi 1a binh chira
Soxhlet. Dung méduoc dun néng, cho baydi lién tuc chiy vao binh ctra hon
hop cin chiét tach (throng dugc goi bing giy loc), né § hoa tan chit rin cin tinh
ché va nty mot dng xiphéng, dungigh chiy xuéng binh du bén déi, dung méi
nguyén cht lai tiép tuc duoc cit 1én. Qua trinkiuoc tiép tuc chodén khi ar chiét
tachdugc hoan toan.

Phrong phap nay ét kiém dugc dung mai vatat hiéu qua teong ddi cao.
2.1.3. Plwong phéap gc ky
2.1.3.1. Khai ndm

Phrong phap &c ky dugc Xvét phat minh raé tach cac ct bang Hap phu
tr dau thé ky nay (1903)dén nayda try thanh not pheong phdp tinh cfy dinh
tinh, dinh hrong rt quan tong trong hoa éc hiru oo, dugc phat trén rit manh va
duoc sr dung ©©Ng rai trong Au hét cac phong thi ngém hien dai.

Nguyén fic chung éa phrong phap & ky nhr sau: Bn hop chit nghién
ctru & pha bng (dung dch) hay pha khétwgc chodi qua & mat chit hip phy ¢
pha &n hay phadng khé bay hi. Do kha ning trong tac Wi pha tinh khac nhau
nén céc cfit khac nhau trongdn hop nghién é¢u chuyn dong wi van téc khac
nhauva én dugc phan tach rarhg cu tir riéng bét. Nguoi ta phan chia ra thanh
céc lai sic ky khac nhau.
2.1.3.2. Sc ky @t (sic ky hip phy)

Trong phrong phap &c ky ot, nguoi ta dung cac @ thuy tinh haydoi khi
bang kim laai, c6 kich thrgc thdng throng 1a 15x1; 25x2; 40x3 lo 60x4 cm;
dung céac cit hap phu ¢ dang kot , theong 1a nhém oxyt, silicagel, tinhoh bari
sunfat... hac mot chit bat ky khac khénguong tac i chat nghién ¢u va dung
méi. Hon hop chit nghién ¢u duoc hoa tan trong Bt dung méi to thich up va
cho chiy qua ét. Cac clat trong Bn hop nghién é¢u din dan tach kibi nhau va
ching chém cac v tri khac nhau tréndt hip phu. Vi lic dau ngroi ta tién hanh
trén ®t thi nghém véi cac ctit mau, khi chdng ta tach ract thanh cac khoanh
mau khac nhau trédng ap phu nén plwrong phap nayluoc goi la phrong phap
sic ky. Saud6 ngroi ta tach riéngitng chit haic king cach 8t cot hap phu thanh
tung doan tng V6i tirng chit, haic lién e d6 thém dung méi, cac &hss lan luot
dugc nra troi va thoat ra binhimg & cac thyi diém khac nhau.

C6 the dung plrong phap nayté tach cac cit khdng c6 mau, ning phii
dung céc cfit chi thi hay théc thr thich lyp d&é nhan biét khi nao chiing 4t dau
thoat ra binh fang.
2.1.3.3. Sc ky gity

Sic ky gidy la mpt dang dic biét caa sic ky phan b do Consden, Gordon
va Martin phat minh #m 1944. Phaihh ¢ day la nrge thim trén ghy loc dac biét
(xenluldza tinh kHit). Dung dch cHit nghién &u duoc chim trén ndt dau cia i
gidy (cach mép gy ching 2,5cm) va @i giot cach nhau amg 2cm. Ngoi ta
thuong nhd déng thyi ca dung dch miu da bét dé so sanh. Sado dau giy loc
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duoc nhdng trong @t dung moéi hay én hop dung méi thich dp da b&o hoa
nuaéce.

Do lyc mao dn, dung méi & thim din 1&n gy sic ky, kéo theo cit
nghién @u chuyn dong Ién phia trén vao vét trén ghy ma ngroi ta co thé nhan
biét duoc bang mit thuong haic bing chit chi thi. Ty s R, giira dd dich chuyn
cua chit nghién &u va dung mottuge goi 1a hing $ sic ky, hing $ nay ladai
lwong quan tsng dic trung chotng chit.

Dé thu duoc két qua tach 6t hon, ngroi ta co ti 1ap lai thao tac trén i
moét dung moi khac va theo i thang goc Wi chiéu chay lan truée (sic ky phan
bé hai chéu).

Sic ky giy thuong dungdé dinh tich céac cft, nheng ding c6 tié dungdé
dinh lrong v bo dwa vaods dam va tét dién cia Vet chit nghién cu.
2.1.3.4. Sc ky bp mong

Phrong phap naytugc I1zmailop va Schreibeté ngh tir nam 1938,duoc
Stan phét tdn va hoan thiin (1955), khén né coang ding fat rong réi.

Nguoi ta trang nét 16p mong chit hiap pha (Al,Os, silicagen) l1én @t tam
kinh kich thréc khaing 10x12 cm hic 20x20 cm, ciim mjt giot chit nghién ¢u
|én mbt dau ban (cach mép khimg 2cm) 6i cho dung mdi cly nhu sic ky giy.

Phrong phap &c ky lé6p mong throng cho héu qua tach cao, thi gian
ngin, lrong chit it, thuong duoc dungdé dinh tinh va tach cacolp chit thién
nhién. N6 @ing duoc cac nha hoade tng hop sr dung throng xuyéndé nhanh
chong phan tach cac attthu duoc trong plan ang.
2.1.3.5. Sc ky khi bng

Nhitng rim gan day sic ky khi bng (gic ky khi)duoc phét trén manh ng,
mé ra khi nang lon trong phan tich va tach céephchit & bay hvi. Phrong phap
thdng throng 1a cho vai microlit cht long phan tich vao téi bi bay i réi ding
dong khi mang (tiong la He) 16i cén hoi caa chiing qua 6t 6ng dai nung néng
nap day mot chit ran xop (gach chiu lra tan nlb, nhdm oxyt, silicagel, than hb
tinh...) duoc tim bing chit long khé bay hi nhu dau silicon, polyetylen glycol,
cac este soi cao...KHd xay ra sr phan 16 cac clat gitta pha bng va pha khldong
thoi chi cin c6 s khac nhau nhtrong s phan B nay gira cac éu tir trong Bn
hop ding du dé phan tach hoan toan cadithong trong 16n hop, vi ndduoc lap di
l3p lai nhiéu lan trongdng dai. Ngroi ta throng nhin biét trng chit thoat rad cubi
6ng hing cachdo sr thay doi d6 dan nhigt caa khi thoét ra. Tuy nhién &g phat
hién mot pic trong & do sic ky khi moi la diéu kién cin, nhrng chradi vé d6 tinh
khiét cia mdt chit, phuong phéap &c ky khi Vin rat hitu ich khi phan tich ot
lugng nhb hdn hop ciing nhr dé tach va tinh chcac cht.

Can nhin manh rang, trong plrong phap ac ky, no6i chung éu truc phantt
cua cac bp chit cdanh hrong lsn dén can ling rﬁp phy, ciing nhr h¢ s phan b
cia ching gia cac pha, ddé lién quan clit ché dén hing $ R. Vi vay két qua
phan tich & ky ding cho ta thy nhitng thdng tin b ich \é ciu trac dia hyp chit.
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Sau qué trinh tinh éhta én kiém trado tinh khiét caa hyp chit thu duoc
bang cachdo nhiét do nong clay (d6i voi chat ran) haic nhigt d6 s6i @di véi chat
long) hdic do ty khdi, chi b khuc », chup pho...

Mét chit dugc coi 1a tinh khét néu qua nhéu fan tinh ckE, cac fing $ vat
ly cua n6 khéng thayoi.

2.2. Cong thic phan tir hep chit hiru co

DPé xac dinh dugc cong thirc phan & cac cht hiru oo, nguoi ta tién hanh
x&cdinh céc thanh gim nguyéné va khbi luong phani caa chang.
2.2.1. Phan tich nguyérpt

Céc chit hitu co ngoai cacbon con tidng cé hydro, oxy, nit, halogen,tu
huynh,...Dé xacdinh sr c6 mit va ham krong aia chiing, ngoi ta Sr dung cac
pheong phapdinh tinh vadinh rgng riéng.
2.2.1.1. Xaefinh cacbon va hydro

Su ¢ mit cua cacbon va hydro tronganhep chit thuong dugc xacdinh
bang cachdét chay top chit d6 trong oxi, Wi xuc tac 1a CuO:

CHO, +(x+yl4-2/2) Q- xCQ, + yl2 HO
CO, thoat raduoc nrﬁn biét bang phin ang lamduc nuéc voi trong:
Ca(OH) + CGQ — CaCQ + HO
H,O duoc nhan biét bing cach ngng t trén phn lanh aia 6ng d6t hay king
CuSQ khan.

Dé dinh rgng cacbon va hydro, ngi ta dét chay ndt lwong can chinh xac
chit nghién ¢u bang dong oxy c6 it CuO trongong thach anh, éi hap thy hoi
nugc thoat ra bng perclorat magie (MgCIfp, CO, hap thu bang &im sat (NaOH).
Céc chit hap thy nay dung trongdng chir U va kioi Iuong aia chungduoc can
chinh xac tréc va sau khi thi nghin két thic. Heu $ khéi luong gita hai kn
can cho ta Bt khéi lugng HO va CQ bi hap thu.

Néu trong thanh pin chit nghién &u c6 halogen,uu huynh, nib, chiing
cO thé tao ra cac oxit 6a nit, cia lru huynh, halogen va cac oxit halogen hydric
va ching c6 théinh hrong dén két qua can cadng Hip thu. Dé loai trir chang,
trongdng nungé phan cwi, ngudi ta dung cac@ bac dé gitt halogen va oxitdu
huynh, dung BOs & phan hy oxit nito.
2.2.1.2. Xaefinh nit

Dbé xac dinh sr cé mit cia nito trong kyp chit nghién @u, ta co th dét
néng mu thir véi natri kim loai, nito cling cacbon trong dn thr s3 chuyén thanh
NaCN, hoa tanam phim tao thanh trong wméc cit, loc ldy dung dch; thém 4n
luot cac ion F&, F€™, axit hoa & tao thanh Kt tia mau xanh:

6CN + F&" —[Fe(CN) ]*
AFe" + 3[Fe(CN)} ]*— Fe [Fe(CN) 15 ¢
mau xanh

Dé dinh lrong nito, ngeoi ta dung plrong phap Dumas ko Kjeldahl.

Nguyén ly ¢a phrong phap Dumus la oxy hoaih chit hitu oo bang CuO
roi 16i cudn sin phim bang mdt dong CQ tinh khiét. Nito trong chit hitu oo 3
chuyén thanh N tr do. Ta c6 th thu N, thoat ra Bng mot buret Up ngoc trong
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chiu chra dunh gch KOHdam dic. H,O € ngung tu trong dunh ¢ch; CG hoan
toan b hip thu bai KOH; N, thoat Iéndugc va ta cé th do duoch thé tich @ia né
mot cach @ dang.

Phrong phap Kjeldahl tuy khéng phoién bing phrong phap Dumus song
trong nhéu truong hop ding rAt thuan tién, nd cho phép xadinh nhanh ham
lwong nito trong miu thi. Bang cach vo ¢ hod kp chit nghién ¢u khi nung
nong trong HSO, dam dic c6 xuc tac selen (khan co thé thém chit oxy hod) ta
chuyén nito thanh médi amon sunfat, sadé kiém hoa dung @h thudugc roi 16i
cudn NH; theo hi nudc sang mt binh khac va chim do luong NH; tao thanh.
2.2.1.3. Xaefinh halogen

Sy c6 mit caa halogen trongdp chit huu o duoc xacdinh king cach dm
mau gidy vao i day dong i dot, néu hop chit co chra halogen &tao ra ngn
ltra mau xanhuc.

Ngudi ta dinh lrong halogen ing cach oxy hoa &u chit trong binh cha
oxy nguyén cht, co xuc tac Pt, khi6é s tao halogen hydric, 4p thu bing dung
dich HNGQ; va saui6 xacdinh bing phin ang nitrat lac:

AgNO; + HX =AgX! + HNG;

Bang cach s@o duc haic chuin do luong Ag™ du, nguoi ta tinhduge ham
lwong halogen trong Au chit nghién cu.
2.2.1.4. Xaetinh keu hwnh

Khi dun chiy hgp chit huu co véi kim loai, luu huynh € chuyén thanh
Na,S, saui6 ta co tik d& dang nkn biét dugc bing cach phn tng tio két taa PbS
hay AgS:

Pb(NG,),+ NaS — PbS + 2NaNQ

Pé dinh lrong lru huynh, ngroi ta oxy hod riu chit huu oo bang HNG;
béc khoi trongdng han kiny 200 + 306C, sau vai gi luu huynh trong ndu chit
s3 chuyén hoé thanh k80, ta c6 ti dinh bing phin tng wiBaCl,, rdi xac dinh
lwvong BaSQ! bing phrong phép tsng lwong:

H,SO, + BaCh = BaSQl + 2HCI

2.2.1.5. Xaelinh cac nguyérstkhac

Ngoai cac nguyérdtké trén, trong mt b truong hop chiy hiru oo co thé
con chira P, Si, mit sb kim loai khéac...

Ta ding oxy hoa bp chit hitu oo bang HNGQ; bdc khoi trongong han kin
hoic nung clly né wi hon hop NaNG; va NaCOs;. Cac nguyéndt ndi trén
chuyén hoa thanh cécop chit vd o tuong tng (throng wi hod ti dwong cao
nht), saud6 tadinh rong chiing Bng cac plrong phap vé ¢ théng throng.
2.2.1.6. Xaefinh oxy

Ham kong oxy trong céc ¢p chit thuong duoc xacdinh mbt cach gian
tiép, tirc 1a ta fiy khéi lugng miu dem dét trir di khéi lugng ©Hng cac nguyénét
vira xacdinh theo cac pkong phép trén, hiw lay 100% tir di hop phin cia cac
nguyén & khac.
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Ta ding c6 tié xacdinh mdt cach trre tiép bing cach chugn oxy trong kyp

chat hiru co thanh CO i oxy hoéa ting LOs:
5CO +bOs — 5CO, + |,

Chuan do luong b, CO, duogc giai phéng ra hac chuin d6 luong LOs du,
ta tinhduoc lwgng CO hinh thanh.

Tém ki, nho nhitng phan tich chtao arc ky chinh xac, nb nhitng thiét bi
phan tich ngay cang hoanahj ngroi ta c6 t¢ tién hanh phan tich virbng haic
ban vi krong, Wi nhitng cHit nho (vai mg) ding da cho ta Kt qua dang tin @y. Tu
nhitng rim 60, ngroi ta d& phat hin va sr dung cac plréng phap siéu vidong,
chi cin can rdu chit (trén candién tir tw dong) con cac & pham d6t chaydugc
x&c dinh king nhing thét bi tinh vi trén © s do d6 dan nhiét caa cac cht khi
nho by phatdién Petect. Vi phuong phap nay, neyi ta cé tié xac dinh dong
thoi C, H, N hoan toanutdong trong vong 10 phityrbng miu chi cin khaing 1
mg.
2.2.2.Thiét Igp cong thic tong quét aia hep chit

Sau khi xaatinh thanh pan khéi luvong (hdic thanh phn tram khéi lugng)
cua trng nguyend trong chit nghién &u, bing cach chia cho nguyén tuong
cua cac nguyenottucmg ung, ta § duoc ty I¢ glu:a $ nguyén tirng nguyénd
trong phant, tir d6 thiét 1ap dugc cdng thirc tong quat éa cac cht da cho i
dang (C<H O Nt)n

Vi du Dot chay 1,5 mg it chit A tao thanh 0,9 mg bO; 1,76 mg COva
0,224 ml N (dktc). Ta tinh kidi lwgng tirng nguyénd trong miu chit nhe sau:

0,9 mg HO = 0,0009/ 18 ptg: (0,0009/18) x 2 = 0,0001g H=0,1 mg H
1.76 mg C@= 0,00176/44 ptg (0,00176/44) x 12 = 0,00048 g C = 0,48 mg C
0,224 ml N = 0,224/22,4 ptg (0,224/22,4) x 28 = 0,28 mg N
Luong oxy: mp = 1,5 -(0,48+0,1+0,28) = 0,64 mg
Ta co:

CiH,ON; + (x+y/4-2/2) Q = XCO, +y[2 HLO + /2 N,
Vax:y:z:t=0,48/12:0,1/1:0,64/16 : dP8=2:5:2:1

Vay cong thirc tong quat éa chit nghién ¢u 1a (GHsO,N),,.

Pé xacdinh n ta phi xacdinh khbi luong phant chit da cho hac déi khi
khéng thrc hién duoc trongdiéu kién do thi phii bién luan.

2.2.3. Xaadinh khéi lweng phan ¥ cia mgt chat

Pé tim dugc cdng thirc nguyén (cong tic phan ) caa mdt hop chit, ta
phai xac dinh khbi lugng phant, hay néi chinh xacdn 1a xacdinh phan& gam
cua cHit nghién &u. C6 nhéu phrong phéap xadinh phant luong.

a. Nbu mau chit nghién &u la chit long & bay hvi, ta cho bay bi ¢ nhiét
d6 thich hp, do thé tich toi ¢ diéu kién d6 rdi tinh phan & lugng aia né theo
pheong trinh:

pV = nRT = (M/M)RT
ptg: M RW/pV

Trongdé :

p - 4p sht;
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V - thé tich hoi chit nghién @u;
m - khbi lwong chit bay hoi;

T - nhiét do tuyét doi;

R - hing $ khi.

b. Néu do duoc ty khdi hoi cua chit ¢a choddi véi mot chat khi naodo, ta
c6 thé tinh dugc phan & gam @a no6 ndt cach @ dang.

Vi duy, hoi chat A ning dip 25 Bn H, thi phan luong aia no6 phi la
M =25x2=50.

c. Dra vaodinh luat Raoult

Dung dch mdt chit kho bay i trong mbt dung mai naaié co ludn co
nhiét 6 soi cao bn, nhit d6 dong dac thip hon so \bi dung moi nguyén ch va
d6 tang diém sbi haydo ha diém két tinh luén ¥ 18 véi ndbng do chét tan.

At=KC

K - hé $H ty 1¢, duoc goi 1a hing $ nghiém séi hay ngtéim lanh, dic trung
cho trng loai dung moi;

C - mngdo mol/l hay ptg/1000 g dung méi

Bang cachdo mic ting nhiét do séi (phrong phap nglim séi) hdc mac
ha diém két tinh (phrong phéap ngléim lanh) aia dung dch chit nghién @éu trong
dung méi cht thich hp, ta & dang xaatinh dugc ndng do chit tan va dadd xac
dinh dugc phan ir gam @éa chang.

Nguoi ta hay diung campho lam dung mdi, ¥hg $ nghém lanh aia né
kha cao (khi hoa tan &hphan & gam clat tan trong 1000 g camphdiém déng
dac ha di At=37,7C.

d. Cac phong phap khac

Bang cach tong tr, nguoi ta ding ¢ tit do &p sdt thim thau cia dung
dich cHit tan,do d6 nhdt cua dung dch haic bang phrong phap kBi pho, tir do
xac dinh dugc khdi luong phan i chit da cho. Nu biét rd $ nhom chicc trong
mot phan & chat nghién &u, bing cach xadinh $ nhém clirc ding cho phép xa
dinh phani lvong aia chdng.

Vi du, 0,92 g nét alcoldon chrc tac ding Wi mot lwong dr Na cho 0,224 |
H, (dktc) thi phéani lugng aia alcol phi la:

0,92/ (0,224 x 2)/22,4 = 46
2.2.4. Thét Igp cong thic nguyén ga mét hep chit

Sau khi xaatinh duoc cong ttirc téng ‘quat @a chit nghién &u khoi luvong
phan & caa no, ta @ dang tim raduoc tri sb cia n va dodd thiét 1ap cong thic
nguyé&n éa hyp chit.

Vi du, d& lap duoc cdng thirc tong quat éa chit A dudi dang (GHsO,N),
nhu vi du ¢ trén,ddng thoi bang ot trong cac phong phap wa néu ta xadinh
duoc phan & lugng aia chit A 14 75, ta tinhtuoc:

(2x12+5x 1+2x16+1 x 14)n =75

Sn=75->n=1

Vay cong thirc nguyén @a A phii la C,HsO,N.
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Tuy VAy, nhiéu khi trongdiéu kién thuc nghém khéng cho phép ta b
hién tit ca cac hréc trén, co ngia la phii gidi bai toan tim cong thc nguyén khi
sb phueong trinh todn bic 1ap duogc it hon $ an &, trong khi teong hop nay ta
phai bién luan. Phrong phap bin luan phai dua vaodac diém cna hpp chit da cho
dé xacdinh ti sb n trong cong thc tong quat, hdc dra vao cac it phrong trinh
phan anh ndi tuong quan gia $ nguyeent cua cac nguyérbtco ban.

Vi du, mot hydrocacbon céytkhéi dbi véi hydro 1a 21. Hay tim cong tic
cua no.

Ta c6 kidi lwong phani 1a 21x2 = 42. Nu goi céng thirc aia hydrocacbon
do la GH,, ta co:

12x +y =42
Suy ra: 12x < 42
Hay : x<3,5

Mit khac GH, la hydrocacbon nénbsnguyén i H trong phantit khong

vuot qua 2x + 2, ndia la:
y<2x+2
42-12X<2x + 2
40< 14x
2,8<x

Két hop véi 1ap luan trén, ta c6 2,8 x <3,5 ma x chtiép nhin gia ti
nguyén, ¥y x = 3, suy ray = 6.

Chat da cho céng thc C;Hg
2.3. GAu trc phan tie hep chat hitu co
2.3.1.Péng phan
2.3.1.1. Khai ndm: 1a mot khai ném biéu thi sy phan b khac nhau @a céac
nguyén & haic la nhdm nguyénitcaa nt phan & ¢ trong khdong gian. La rilmg
hop chit hitu oo c6 cuing cong tic phan & nhung khac nhau d/ciu trac, dodo
tinh chit vat Iy va hoa bc khac nhau.
2.3.1.2. Phan lai: c6 3 laii
- bong phan éu tao
- Pong phan hinh ¢t
- bong phan khéng gian
a.Poéng phan du tao (@dng phan phang)
* Khai niém: Néu cac cht dong phan khac nhaué\cau trac pting (Sr phan b
cac nguyénit haic nhém nguyénitkhac nhau trong at phing) gi la dong phan
phang.
* Phan lagi: Loai ddng phan nay tiwyng dgip cac dng sau:
- bong phan ¢ mach cacbon, ngh 1a ch khac nhau & cach dp xép mach

cacbon:
CH3;CH,CH,CH,0OH CH;CHCH,OH
|
CHs
ancol n - butylic ancol isobutylic
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- Bong phan € vi tri cia nhém clic. Céc kp chat nay ¢ ciing nhém die nhung
khac nhau & sy phan 1 vi tri cia nhém clic:

CH3CHCH,CHs,
|

OH

2-Butanol
- Pong phan ¢ nhom clic:
CH4CH,-O-CHg

ete

CH4CH,CH,CH,OH

1-Butanol

CH3CH,CH,CH,OH

ancol

- bong phan @ cach chiatoan mach aia nhém clic:

CH3C-O-CH,CH,CHs

I
@)

axetat n - propyl

CH3-0-C-CH,CH,CHj

0]
butyrat metyl

Hai chit déu thuwc este, nting xuit phat fr hai ¢ip axit va ancol khac nhau,
axetat n - propyl hinh thankx tCH;COOH + CHCH,CH,OH, con este butyrat
metyl hinh thanhit CH;CH,CH,COOH + CHOH.

b. Pong phan hinh hoc

* Khai ni¢m: La dong phan éu hinh do g sip xép khac nhauig cac nhom tho
2 bén i d6i hay nit pknng vong no. § Sap xép cac nhom tho hai bén bi doi
thuc crﬁt la hai bén rit phing 7. Mat phang 72 va it phang vong 1a nitng mit

phing & dinh.

~ Neéu hai nhém th giong nhau hay &n giong nhaud cung phia ga mit
phang i la dong phancis, khac phia laong phartrans.

Vi du:

H3C CHs

C——cC

/ AN

H H

cis-2-buten
cl Cl

cis-diclopropan

H3C H
\C :C/
/ AN

H CHj

trans-2-buten
H Cl

N\ w

/

H

trans-diclopropan
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Céch quidinh vi tri hai nhém th giong nhau tréridy chi la trong hop dac
biét trong cach qudinh ©ng quét ¢ vi tri cia 2 nhém th trong nmach chinh, vi

du:
H.C
CH3 > H 3 \ /CZHS HSC\ /CH3
C,Hs > CH - J/ C:C\ ¢=¢
25 > 3 H H / \

H C,Hs
* Diéu kign can vadii @é xuat hién dong phan hinhbc 7

» bicu kien can: Phani phii 6 noi doi hay vong no am trén ndt mat phang.

» bieu kién du: 2 nhém tld & moi cacbond noi ddi hay ¢ vong no phi khac
nhau.

a\ / azb
/ \\ czd

* Phan lazi: ¢6 3 lagi

- Pong phan cis - trans
- Pong phan syn - anti
-Pong phanE - Z

» Trong tirong hop khéng dungiugc danh phap cis - trans thi dung danh
phéap chung g la danh phap E-Z.

Danh phéap E-Z @k trén tinh bn cip cia nguyénd dinh wi cacbon. Nhém
thé c6 nguyénd co $ thir tv nguyén é cao on (hay c6 kbi lwgng nguyén it
hoic phan i I6n hon) thi cé tinh bn cip cao lwn. Néu hai nhom th c6 tinh fon
Ccap ¢ cung phiata mit phang i la ddng phan Z, khac phia #ng phan E.

Vi du:
Br\ /NOz Br /H

/C:C\ \C:C
HaC H HSC/ \N02

Br > CHs , NO, > H
(Z2)-2-Brom-1-nitropropen (E)-2-Brom-1-nitropropen
— =Y

> Danh phap Syn-anti: Ding ch®indoi | c6 mdt cap dién tir

khéng phan chia. (syn-: cung phia, anti-: khac phia
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Vidu: CH;-CH=N-OH
OH

N N/

/
HsC \OH H3C

* Tinh chit khac nhau ¢a dong phan hinh pc
Céacdong phan hinh éc c6 nhéu tinh chit khac nhau réét, vi du ¢ 1,2-

dicloetilen.

cis trans
Khoang céch 2 ClI 3,7A 4,7~
U 1,89D 0,0D
t°nc -80,5C -5dC
t%s 60C 48C

* Y ngha: Giai thich &i sao c6 2 nguyénrtcacbon va hidro maa nén vo & cac
phan tr hop chit hitu co.

c.Pong phan khong gian

* Pong phan quang lac

a, Khai ném: Nhitng hop chit c6 du trdc va tinh cfit vat Iy, hoa toc gibng nhau
nheng khac nhau&kha ning quay nit phing anh sang phanrc goi 1a déng phan
guang lc.

Anh sang la dadong song ¢a trong dién va . Khi mot electron trong
tac Wi anh sang thi cé datbng theo in $H caa anh sang thearting aia trrong
dién. Anh sang thong cé veat trudng dién cia séng anh sang trongf tta cac
hudng aia mit phang. Anh sang phansc c6 veob caa trrong dién cia it ca cac
séng anh sang trong cundimit phing, gi la mat phing phan gc.

) Anh sang trong Anh sang phanue
Anh sang phanur thu dugc khi cho anh sang #long di qua Eng kinh
phan ac:

__| Phanacké |,
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H =

Ank Eul Liamg Ank sang Dung dich  Lang

Thesing kink phuii n cuge Iﬁl guang kinh
. 3

Minh 170 And sdng phidn culy rd .m'{‘."Jp.l'n'Iq cife b

C6 mbt 6 chat hitu co (va é mot sb chat vo ) co khi nang 1am quay it
phing phan gc khi cho anh sang phanadi qua. Khi ning d6 goi la tinh quang
hogt, con nlitng cHit ¢6 kh nang d6 goi 1a chdt quang hat. Trong $ nhitng chit
quang hat c6 mdt 5 khéng nhéu lam chi thé hién kha nang lam quay it phang
phan ac khi cong trang thai tinh tié (tinh the bat di), vi du: tinh thé cua céac cht
NaCl, ZnSQ. Con ndt sH 16n chit khac hi co tinh quang ha khi ¢ thé hoi hay
trong dung éth. O loai chit quang hat vira néi, tinh quang ho khéng pli do
cau trdc tinh tit ma do 4u tric dia nhirng phant riéng &.

bé do kha nang lam quay it pknng phan ac (do quay a:rc) cia cac cht
quang hat nguoi ta diung phanwc ké ghi liy géc quaya . Déi véi mot chit
guang hat nguoi ta throng dungdai lwong d6 quay arc riéng [a]. B quay ac
riéng dia Mot chit trong dung ith duoc tinh theo céng trt sau:

=2

Trongdé:

a: GOc quay quan sdtroc doi véi mot dung dch c6 B daydé anh sangti qua la
d (dm) chra a (g) ct quang hat trong V (ml) dung iéth. Viéc d6 thyc hign & t°,
véi anh sang cdo dai séngA .

GOc quay sa mdt chit quang hat khéng nhing phu thuoc vao kan chit
hod hc cia cHit 46, brde séng @a anh sang phanrc, b2 day @ia dung dch chit
quang hat, nhiét @6 khi do, ma con ph thuc vao mng do va kan chit dung méi.
Cho nén khi \dt ¢6 quay arc riéng phi gi cu thé. Vi du:

[a]? =-18" (C = 15 méc)

Nhu thé c6 nghia 1ado quay arc riéng @a chit quay & bén trai 18 ¢ ndng
d6 15g trong 100 ml dungich nrdc, nhit do khi do 1a 25, bé day dung éth
1dm, anh sandugc dung la anh sang Gia natri \6i buéc sdbng 589nm.

23



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

b, Biéu kién xwt hién dong phan quangdt

- Biéu kién cin: Phii c6 trung tam Bt d6i (Nguyén fr bat ddi, phan t bat d6i hay
tinh thé bat doi)

- biéu kién du: Phii dugc phan b theo cong the chiéu Fiso.

v bicu kign can vadu dé xuat hién tinh quang hat 1a khi phin chieu mo
hinh @a hyp chit qua ndt mat phamg tadugc mé hinh khac khon@ong nHit voi
no, ngfia la khong th chi bang chuyn dong tinh tién va quay ma co thiva duoc
hai md hinhdé 16ng khit vao nhadugc. N6i cdch khacdé xuat hién dugc hién
tuong quang hat, phan & phai khéng bng khitdwgc v6i anh grong aia no, trong
tu nhe quan B gira hai ban tayi@ mdt ngudi binh throng. Tinh clit d6 duoc goi
la tinh khéng trung gt - anh (chirality). Khi c6 hén trong khéng trung & - anh,
s& xuat hién hai ding dong phanddi xang nhau, khéngohg khit vao nhaduoc
nhe hinh a.l1

Mit phing grong

Hinh a.1: Hang dong phandol Xxirng nhau

v/ Hai ddng phan nay c6 khning lam quay mit phang anh sang phanrc
nhitng goc ¢ tr sb nhe nhau nieng theo chiu ngroc nhau.bé 1a hai clit déi
guang.

% Nguyén tir cacbon it déi

Trong nét hinh tr dién déu c6 ndt tamddi xang, Bn truc dbi xang va sau
mat phing doi xung.

Néu ta thay th tit ca bon nguyén & hydro trong phanut CH, bang kHn
nguyén & hay nhom nguyemtgmng hét nhau thi cac du t6 d6i xing Van con
nguy@n ¥n. Nhrng réu thay ti¢ mot hay nhéu nguyén i hydro trong CH bing
nhirng nguyénit hay nhém nguyemtkhac nhau thi cacéy t ddi xung € bi vi
pham. Vi du: Thé mot nguyén i H bang Br thi ch con ndt truc ddi xang va ba
mat pfnng dbi xung, tké 3 nguyéni H bing 3 nguyéntt khac nhau thiskhéng
con ot yéu td ddi xang nao é.

Khi trong phanit c6 nguyénit C dinh wi 4 nguyén & hay nhém nguyén
tr khac nhau Cabcdésxuat hién hai ding dong phanddi xang nhau qua #t
phang nhr vat vai anh trong gung (hinh a.1) va cé tinh quangahoNguyén & C
goi 1a nguyént C kit dbi, phan tr Cabcd |1 phanitbat doi.
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Vi du:
a T T T
hb—— C'——d —— HyC—— C'——COOH ¢ C'——SOzH ¢ c'—
OH | Br

Trong trong hop hai nguy@ntit dong Vi dinh vao not nguyén & C cung
v6i hai nhom nguyénut khac rira, nguyéntt C dé ding la C’kﬁt ddi, cho nén
nhitng hyp chat nhue trong vi di dudi day ding cé tié 1a nhiing chit quang het:

T T
CeHs—— C'——CHj H,C—— C'——CD;
D OH

Dé biéu dién nguyén i cacbon & dién trong cac phanrtkiéu Cabcd ta cé
thé dung céc codng trt khac nhaw hinh a.2bé la cac cong tc tr dién (1), Fig
(2) va (3), pbi canh (4) va pbi canh két hop Vi Fiso (5). Trong céc cong it
d6, nét IBn biéu dién lién Kt nam trén mit phang giy, nhirng duong clm nho
haic duong gach ndin din dungdé chi nhiing lién Kt hay duong roi huéng &
phia dréi mat phing gay (di xa phia ngoi quan sat), con caduong dam hinh
tam giaadé chi nhirng lién Kt hudng tir mat phing gy vé phia ngoi quan séatdi
gan phia ngoi quan sat) :

C C
C
a % b a b a b
d d d
1) (2) 3)
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(¢
(@]

a/g\b a/; T~

o

(4) (5)

% Quy tic chiéu Fiso

2 Mach chinh biu dién & canh rim doc.

2 Nguyén & haic nhém nguyénit cé $ oxi hod cao thituge biéu dién ¢ phia
trén, ngroc lai thi biéu dién & phia drdi.

2 Qui uéc: Cac nhém nguyénirtd duong k& ngang (a va by phia gn ngroi
quan sat, con cac nhom nguy@not dudng e (¢ va d)o phia xa bn. Mudn
chuyén cong thic hinh tr dién sang cong tir Fisy ta dung phrong phap chiu céc
nhom nguyéntt cua tr dién [én nit phang gay Khi dy can cha y la t dién phai
dugc phan b nhu thé naodo dé mot canh nim ngang aa tr dien or gan ngroi
qguan sat: C C

d
'3 * +1 d
Vi du: CH; CHOH ——CHO
CHO CHO
H—71—O0OH OH— T 1T —H
CH; CHs

O Ta c6 e bién doi cong thic Fisy theo cac cach khac nhau, Kiyi tuy ting
truong hyp ma du hinh in dugc bao toan hay bnghich dao (quay &u hinh).

v Doi chd bat ky hai nhém th naod C ding lam quay &u hinh va nir vay
3 sinh ra ndt dang khac éa phan bandau.

26



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

Vi du:
CHO CHO
H OH —* OH H ——* OCH H
CH,OH CH,OH CH,OH
Dang D Dang L Dang D

v Néu dich chugn dong thyi ba nhém th theo chéu kim dong hb haic
theo chéu ngroc lai thi cdng thirc Fisy van gitr nguyén y ngta, trc l1a cdu hinh
duoc bao toan.

Vi du:
CHO CHO
H OH _ 9) CH,OH
CH,OH H
Dang D Dang D

v' Khong dugc dua cong tirc Fisy ra khsi mit phang giy, ciing khong
duoc quay cong tirc trén it phing nhing goc 98 hay 270 (vi ¢ quay @u hinh)
nhung c6 tié quay 186 (ciu hinh khongioi).

Vi du:
CHO H CHO
uay 90
H OH QUAYST | och, CHO = HO H
CH,OH OH CH,OH
Dang D Dang L
CHO CH,OH
Quay 186
H——T—— OH ——> HO H
CH,OH CHO
Dang D Dang D
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2 Pé biéu dién hai hay nhiu nguyén cacbon & dién ké tiép nhau ta @ng c6
dung cong thc tr dién hay cong thc Fisy
Vi du: Viét dong phan quangde caia : HOOC-CHOH-CHOH-COOH

COOH COOH COOH COOH
H—1— OH HO—T1 — H H—1— OH HO— 17— H
H—71— OH HO— 71— H HO—71—H H—1— OH

COOH COOH COOH COOH

N Y, N J

v g
bong phan mézo Haidng phandi quang
N y
g

Hai dong phan khéngdi quang

c. Phan lai dong phan quangde
& Cap doi quang: Vi du: Andehit glixeric HOCH-CHOH-CH=0

CHO CHO
H OH OH H
CH,OH CH,OH
Andehit D (+) glixeric Andehit L (-) glixeric

Tinh chat cia mét cap déi quang

< Gidng nhau: Hai cft d6i quang c6 céc tinh éhvat ly va hoda bc binh
thudng gidng ket nhau.

< Khéac nhau: Chang khac nhaudiu cia ring sut quay ac (¢ = +:
guay sang pii; ¢ = - : quay sang trai) va haat tinh sinh lac (& twong tac i tac
nhan c6 tinh quang hY. Nhiing sr khac nhau nayab nguwn tir sy khac nhau &
cau hinh.

28



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

% Cip khong déi quang (@dng phan lp thé dia): Tinh chat caa cip dong
phan quang hyc khéng déi quang
< Giong nhau: C6 tinh ¢t vat ly va hoa lbc binh throng gibng het nhau.
< Khéac nhau: Gia irgoc quay gc khac nhau nimg cé ti¢ giiong nhau
haic khac nhau & dau.
% Pong phan mézo
La déng phan c6 §u t6 d6i xang i phan fr, co dic diém goc quay ec
riéng = 0. Ladong phandp thé khdng quang hat (do sr bu tir ni phan ).

Vi du:
COOH COOH
H—7— OH HO— 1 H
H—— OH : HO—— H
COOH COOH

Axit mézobtactric

& Bién thé Raxémic
Vi du:
CN CN

H OH HO H

CHs CHs

Thuong throng trong tr nhién @ng nhr trong cac qua trinh héwb, ngroi
ta hay ¢gp hai chit déi quang éa mdt chit ton tai & dang @p hop dang phan i
(CAu tao cna tip hop chra thit ré rang) gi [a bién thé raxémic. Ky héu king diu
(+) hay clir D, L haic d, |. Vi di : andehyt ) glyxéric. Tat nhién pli hiéu ring
khai ném bién thé raxémic & mit khai ném c6 tich cach #ng k&, khdng dundé
chi cac phantt riéng & madé chi mot tap hop 16n cac phanit

Bién thé raxémic khéng cé tinh quang dto/i & day c6 & bu tir nhau ¢
nang suit quay arc giira hai clat déi quang @ = 0).

Théng throng ¢ cac tang thai khi, bng hay dung @th, bén thé raxémic c6
thé dugc coi 1a Bn hop ding phani gan nhr ly tuong dia hai clt déi quang cho
nén no cé tinh ¢h vat ly gibng nhr cac clit ddi quang 20 nén né nh %, § khéi,
chiét suit, quang ph hong ngai & trang thai bng hay dung ih,...
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Cha y: H thong ki hiu D-L c6 nhing han ché nhit dinh nén hén nay
ngudi ta dung ph bién ke thbng R-Sdé chi cau hinh........

S6 ddng phan quangdet cia mot hop chit 1a: N = 2 trong dé n 1a $
nguyén & C bit dbi. Tuy nhiénddi véi cac chit co sr ddi xang riéng trong pharit
thi 5 ¢éng phanip thé it hon 2.

* Pong phan cu dang
a. Khai ném
- CAu dang |a nhitng cang ciu trac khéng gian sinh ra do sjuay xung quanh éh
hay vai lién kt don ma khéng landat nhirng lién Kt nay.
- Pdng phan éu dang @ng phan quay) la riftmg diu dang trong d6i bén cua
phan ftr.
b. Diéu kién codong phan éu dang
> DPiéu kién cin: C6 lién Kt don C - C.
> Diéu kién du: Phai duoc md & bang codng tikc Niumen héc biéu dién dudi
dang phdi canh.
c. Phan lai
© Ciu dang aia etan va cac bp chit kiéu XsC - CX
Dang che khét: Dang co tf¢ ning cao nht, ciu dang nay khéng én.
H

HH
H
— @H
H H H H
H H

H
Dang xen K: Dang c0 ti¢ nang thip nhit, ciu dang nay iBn.
H

S6 dong phan éu cang: N = % V6i n 1a géc quay. Nin vy ta € duoc

vd van ang hinh ke khac nhau, trondd cé hai dng ©i han la cing che khét va
dang xen K.
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Biéu dién thé ning theo géc nhdién ( n = 60) ta $ dugc gian dd thé nang:

E (kcal/mol)
3

AVAVAVS

Gc')c quaydo

@@@@@@@

Gian do tren co dng hlnh syn, ¥i 3 cyc dai bang nhau va 3uc tleu bing
nhautrng Vi d6 chénh éch e nang lrong la 2,8 kcgal/mol. q

Cau dang va gian do thé ning aia cac kyp chit khac kéu X3C - CX3 twong
tu etan.

© Butan va céac lap chit kiéu XCH, — CH,Y

Déi vai phdn tr n-butan CH-CH,-CH,-CH; khi quanh quanh lien& C-C
xuat hién 2 arc dai nang krong ing Wi hai dang che khét: che khit toan plan
va che khét 1 phin va 2 lai cuc tiéu ning lrong tng Wi 2 dang xen k. Nguoi ta
phén bét 2 dang xen k: anti (hay transoit) va syn (cisoit).aBy anti trong déi
bén hon dang syn, clinh kéch nhau khang 0,7 kcal/mol. Tong ©c giira 2 nhdm
CHs- lam cho dng syn ¥m bén, gi la twong ¢ syn.O nhiét do thuong, cing
anti chém ti 1¢ gap dui dang syn.

Chs CHs

Dang ant Dang syr

CH, H
Péi v6i dan xuit 1,2-dihalogen @a etan nhr: 1,2-diclo etan; 1,2-dibrom

etan....Ta @ng thiy hién twong trong tr nhu n-butan. Kt qua nghién &u cho
thdy rang trong dung th CCl, & 25°C, 1,2-diclo etandn tai téi 70% & dang anti
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va 30%¢ dang syn. Trongtiéu kién trong tr 1,2-dibrom etan ata 89% dng anti
va 11% dng syn. Nu dang syn @a XCH,-CH,Y c6 lién Kt hidro thi § khac
tham chi ding syn Bn hon dang anti.

Céc du dang trong ddi bén cia mbt chit 1a nkHrng dong phan éu dang aia
nhau.
© Ciu dgng aia hep chit khdng no

Trong phant nhitng hyp chit loai nay nguy@nit hoic nhém nguyénit
mang i déi thuong o vi tri che khidt ddi voi nguyén & H hay cac nhom thnhu

Cl, CH,...
VN o NN
o H © CH FeC CH

Axit fomic Etyl fomiat Metyl vinyl ete

Cau dang kén aia mpt so phan t cé roi doi
Pang chi y 1a cacdp chit c6 2 i d6i lién hop nhr: butadien-1,3; 1,3-
dicrolein... c6 hai dng thing &n chi khac nhau & vi tri nhom clra no so i néi
don & giita. Vi c6 & tuong tr voi ddng phan hinh éc néno day ngroi ta phan
biét nhitng chng d6 1a J-cis va J-trans.Pdi véi butadien-1,3, ghg s-trans én
hon dang s-cis la 2,3 kcal/mol

HZC\\ CH, H\ //CH2
/c c\ //c c\
H H H,C H
0 -Cis J -trans

© Ciu dang aia cac hyp chit vong no
1. Nhirng yéu to lam giam dd bén va bién dang vong no

a. Sic aing Baye: (1885P6 la stc ép hdc truong géc hoa irCCC so \6i
go6c hoa it binh throng 10@28’ Src cing cang én thi vong cang kémén. Mic
d6 sic cing d6 la nra hiéu $ gitra goc hoa ircia vong pling va goc hoa tiinh
thuong, trc 1ado sai Bcho caa goc hoa irtiéu chidn.

n (9 nguyén i cacbon aa vong) 3 4 5 6 7

o (d0 sai bch v goc) 2864 | 44 | 516’ | -9°33' | -12%46’
Nhu thé, theo céc irsd dic trang cho §c cing Baye thi vong nodm nhit

|a xiclopentan con ritng vong no kémdn Ia xiclopropan va ritng vong én.
Tuy vay, nhirng tai liéu tich Iy chodén nay cho #ng két luan cia Baye ch

ap ding ding cho nitng vong 5 enh ty xudng ma thoéi. Ngoi ta da ©Hng hop

nhitng vong &n thay rang: nHing vong naydic biét 1a xiclohexan catd bén lon
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hon dr kién cia Baye nhiu. Xét theo thiéu nBt tinh cho nbt don vi mét xich
CH, ciia vong trong ing sau:

n AH AH-157.4 n AH AH-157.4
2 168,7 11,3 9 158,8 1,4
3 166,6 9,2 10 158,6 1,2
4 164,0 6,5 11 157,4 1

5 158,7 1,3 12 157,7 0,3
6 157,4 0 13 157,4 0

7 158,3 0,9 16 157,5 0,1
8 158,6 1,2 17 157,2 0,2

Nguoi ta ding thiy ning hrong aia cac vongdn tir xiclopentan b [én déu
nhu nhau, ma theo quatiém caa Baye thi Bing krong phii ting theo 8 canh aa
vong.

b. Sic aing Pitw: Thuc ra cac vong no (irxiclopropan) khéng ph la
vong phing. Trong nét vong, ngoai gc cing Baye con céi& cing do clo cac
nguyén & H & trang thai che khit mot phan hay toan pin gay nén. Dad, mot
vai nguyén i cua vong b léch ra ki mat phing aia vong. &c cing d6 goi 1a
sirc cing Pitze.

2. Cau dang cia cac vong no

a. Xiclopropan chcé tié ¢ trén ndt mat phang. Cac nguyénitH ¢ trang
thai che khét. Con céc lién & C-C H bién cang. Dodé vong nay it n.

b. Xiclobutan chco thé ¢ trén mit phang aia 3 nguyéntt con hi. Diéu nay
dugc xacdinh byi cac Kt qua nghién ¢u quang pb ciing nhr pheong phap nkiu
Xa electron.

c. Trong xiclopentanau nhr khdng cé ¢ cing goc nleng src day lai [6n.
Do d6 trong tang thai Bn aia xiclopentan c6 6t nguyén & C hi chéch ra ki

mat phing aia vong 0,5A:

H H H
H H
H H
H

H H H H

T
I
T

xiclopropan xiclobutan xiclopentan

d. Giu cang aia xiclohexan:
d1: Hinh &ing aia vong xiclohexan
Xiclohexan d¢ing c6 du trac khéng ping. Bé d¢am bio cho goéc hoa tr
binh throng, xiclohexan &ng c6 nhéu dang khac nhau: ghg thuyn, dang xain,
dang gte:
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e A

Trén cac dng trén, dng gt 1a dang kén vi VAy tuyét dai da $ cac lop
chit ¢ vong xiclohexan cac phai ton tai hiu nhr chi ¢ dang gté. O nhiét do
phong, trong xiclohexan céit99,9% phanit ton tai ¢ dang gté.

Hai dang dang chu y bn c 1a dang gté va cing thuyn.Ca 2 cang nay
khong cé &c cing Baye vi cac goc hod tia cacboniéu binh throng (10928).
O dang gt khéng c6 &c cing Pitze nénén hon dang thuyén.

That vay, ta c6 tl coi phan & xiclohexan nix t6 hop cia 6 I théng C-C
giong n-butanO dang gie tat ca 6 he thdng naydéu theo éu dang xen K tuong
tu syn-butan géng cach gia cac nt Hs 2 nt C K nhau hay khéng&nhaudéu
lon.

Trong khidé, ¢ dang thuy:n chico4 g thong G-C;; CG C,;, Ct-Cs; Co- Cl
c6 cu dang xen k con 2 & thong con &i (C,-Cs, Cs-Cg) €6 cu dang che khit
trong tr cAu dang che khét cua n-butan. Khéng ritng thé khaang céach céc nt

C,-C4 chi cach nhau 1,8_1(.&‘(30 \Oi téng ban kinh VanderWalls 2,,?4) nén chang
day nhau, Kt qua dang thuyén kém &n hon dang gte khaang 7 kcal/mol.

H3C/ "H CH, H

H
CH, H

O dang gt so sanh &i cap syn-butan
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Cau dang gl¢ cia xiclohexandn i gitra trang thai can bng gira 2 ding
khac nhau:

Qua trinh chugn hod xy ra fét nhanh (16Ian/s) phii di qua nfiing dang
kém [Bn 1a ding nra gré, dang thuyn va cing XGinN. Dang xain bén hon cang
thuyén khaing 1,4 kcal/mol, conahg nia gré kém &n nhit (kém ding thuyén 4
kcal/mol)

7 d2: Lién Kt truc va lién kt bién q
O dang g€ 6 nt cacbortugc phan b trén hai it phang song song va cach

nhau 0,5A ( mbi mat phang chra 3 nt cacbor vi tri luan phién nhau. Tic doi
xtng bic ba @a nt thing goc 6i mat phing do. S4au lién & C-C song songdi
truc d6i xung duoc goi la lién Kt truc, ki hiéu a; con sau lién& C-C hréng ra
ngaai bién dia phant va &o Wi truc déi xitng nhiing géc 10828, goi 1a lién két
bién, ki héu e

Céc lién Kt a va e trong xiclohexan (a: axial; e: equatorial)

e. DAn xuat thé caa xiclohexan
Vi c6 2 kiu lién két a va e néy cac dn xuat thé mot 1an oia xiclohexan
c6 2 éu dang: cang a va dng e.

EH, ¢
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Hai dang a va e chudn hod i nhau At nhanh nén khong &htach riéng
chiing \6i nhaudugc, sr c6 mit chung trong can%tmg trénda duoc chrng minh
bang phrong phap Wt Ii. Két qua khao sat Ii thugt va thrc nghém cho thy ring
Ciu tao dang e n hon dang a khéng 1,7 kcal/mol.0 nhiét do phong, e-
metylxiclohexan cliim 95%, con gnhg a-metylxiclohexan céin 5% trong Bn
hop can fing.

Sy kém kn cia ciu dang a so i dang e do coutong tac syn gia nhom
thé CHs véi Cg, mit khac nhdm th CH; tuong tacday voi Cs va G. (nhém nhom
thé e khdng gay Kh twong nay)

B

Tuong tac anti

Twong tac syn

Tuong tac syn khéng nimg ¢ a-metylxiclohexan ma con & cac ang
axial mt lan thé khac rira. Tuy theo Bn chit va kich thrdc cia nhom th X trong
xiclohexan mas chénh éch & ning lrong aia ciu dang a va e khac nhau.

DPdi véi dan xuat thé 2 lan cia xiclohexan, 2 nhém éhco thé & vi tri 1,1;
1,2; 1,3 hac 1,4. Trong trong hyp din xuat thé 1,1, réu 2 nhom th dong ntit thi
chi c6 mdt dang gré. Néu 2 nhom th khéngdong nhit 8 ¢ 2 du dang gie, trong
d6 c6 mdt cau danguu tiéndo 1a du dang cé nhom thlen & vi tri e. Vi du:

CH
/ C2H5
CHs

Céc au dang 1,2; 1,3; 1,4 c6 thton tai dang cis-transbong phan cis-1,2
c6 nhém thé phanobtheo kéu a,e héc e,a coniong phan trans-1,2 hai nhéntth
la a,a héc e,e.
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R 4 5
2
2 R 3
3 1 4 R
cis-1,2
1 R
5 6 R c R 5 1
4 6
Q | % — /[~
2
R R 2
R
trans-1,2

Hai ciu dang cis-1,2 (a,e) va (e,a) d&@ng nhit néu 2 nhom R 1aténg nkit.
Cau dang nay c6 3uong tac syn lam gm do bén do 1a: R-G-C,-R; R-G-Cs-Cs;
va R-G-C;-C,. Ciu dang trans-1,2 (a,a) c6 4dng tac syns cac §: R-C-C,-Cj;
R-C,-Ce-Cs; R-C,-Cs-C,. Trong khido, ciu dang trans-1,2 (e,e) ¢htd mbt twong
tacd hé R-C-C-R, Vi VAy cau dang nay Bn hon ci. O nhiét ¢6 phong, trans-1,2-
dimetylxiclohexandn tai dang e i 99%.

DPong phan cis #a cac dn xuit 1,3 hai n thé gdbm 2 cing a,a va e,e con
ddng phan transdh tai dudi dang a,e va e,a (haha dang nay 1adéng nhit véi 2
nhom ti¢ 1a dong nhit).

5

6
4 1
2 C_R 5 < 6
4
2 R—3 1

cis-1,3
6
4
5 6 R 5 pP—d
<Y 2
1 4
2 R R
R
trans-1,3

S5 twong tac synd mdi cau cang la cis-1,3 (a,a) la 2; cis-1,3 (e,e) la O;
trans-1,3 (e,a) Ho trans-1,3 (a.e) la 2. Viy, cis-1,3 (e,e) ladu dang kén nhit.

Quan 1§ ciu dang aia cac dn xuit 2 lan thé: ddong phan trans-1,4 cé A
dang a,a (4tong tac syn) va e,e khéng aéohg tac syn, &n nhit; dd6ng phan cis-
1,4 c6 ti 14 a,e hac e,a (2iong tac syn).
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Trong nhing trrdng hop €6 2 nhdm R khdndong nhit & cac dn xuit 1,4
ciing nhr dan xut 2 lan thé khac, cac canimg gita 2 du cang a,e hac e,a 8
léch V& phia @u dang nao c6 nhom éhco kich thrée 1on 6 vi tri e.

Trong nhing din xuit 6 lan thé & 6 cacbon khac nhawa xiclohexan
CHeXs dang chu y bn @ la hexacloxiclohexxan  (X=Cl),
hexahidroxylxiclohexxan (inozit-X=0H). Nimg din xuit d6 co6 tié c6 8 du dang

khac nhau:
cis (7) i (6) allo ()
Sillo (B)

muco

neo (¢) | ,\

Tranadé. o6 mt cdn thna [; () iraxemic dl. Mbi cau dang c6 ki héu

rieng (+)  milo (o) 0 _ _ ) haic chr cai La-tinh (cho inozit
CsHglurjg) NG - )
d,I-(o)

g. Cau dang tetranidropiran

Tuong tr xiclohexan, dng gt tetrahidropiran laghg Bn. Vi c6 d t oxi
nén c6 2 dng gi¢ 1C va C1 ( C: chair); chingtrang thai can ng vadi xang
nhau qua it phing grong:

Cl 1C
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Céac hexopiranozo ¢61:,0s c6 16dong phan quang de moi déng phan
quang lc moi dong phandé co tié ton tai & dang a hayp. M&i dang anome nay
lai c6 hai ding n 1& C1 va 1C. Thiwa-glucopinarozo §m 2 caing 1C va C1

nhu sau:
CH,OH |
OH
HO HO 0]
— OH
HO
1C
Cl OH OH

Déi v6i phan 16n cac dng pinarozo ang C1 &n hon 1C. C6 nhiu yéu t6
lam monosaccarit chéw tir dang nay sangahg khac @i 14 cac yu t khong &Bn.
Do la sr c6 mat cia nhom OH axial, nhém GEH axial va nhém OH axial cung
phia (hgu tng Hatxenotta); nhdm OH axi&l C, (hi¢u tng delta 2) nhom OH
equatorialy C, ( higu tng anome).....
2.3.2.Péng ding
2.3.2.1. Khai rim

Nhitng hop chit c6 tinh clat vat Iy va hod bc gin gidng nhau nhng khac
nhau nét hay nhéu nhom metylen (-CH) nam trong ndt daydong dang. NHing
chat nam trong daydo goi 1a chit dong dang. Mot daydongdang cé CTTQ chung.
2.3.2.2. Tinh cht

Céc hyp chit trong daydong dang co tinh cht vat ly nhu nhiét d6 s6i, nhét
d6 nong cly tang khi ting $ nhom metylen, nga 1a ting khi lvgng phan do
ting thém chdu dai mch cacbon.

Khai niém ddng dang throng dungdé dy dodn s thaydoi tinh chit vat ly
khi thaydoi thanh plin nhém metylen.

Céc clit trong daydong dang éin phii c6 clng éu tric mach cacbon.

Vi du: CH;CH,CH,CHj; va CHCH,CH,CH,CH; la haidong dang aia nhau.
(CH3),CHCH; va (CH;),CHCH,CH; |a haidong dang aia nhau.
CHyCH,CH,CH; va (CH),CHCH,CH; khdng plai 1a dong dang aia nhau

ma rim trong hai daytdéng diang n - ankan va isoankan.

Hién nay, throng cH néi d¢én dayddng dang aia metan, etylen, axetylen va
nhitng daydéng ding cuae ancol metylic, andehit fomic, axit fomingha la
nhirng hyp chit c6 mach cacbon khéng nhanh wmim-ankan, n-anken, n-ankin hay
n-ancol, n-axit,...
2.3.3.Péng dip
2.3.3.1. Khai niém: La rimg hyp chit cé clng é nguyén i cacbon nting khac
nhau ndt boi 2n nguyénit hidro.

Vi du: CH=CH, CH,=CH,, CH;-CH5: Bdong dip

2.3.3.2. Phan o
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* Clng M tri lién két
Vi du: CH;-CH,-CH,-CH3, CH,=CH-CH,-CHs;, CH=C-CH,-CHg
* Khéng cling v tri lién két
Vi du: CH,=CH-CH,-CH3, CH,-C=CH-CH;
2.3.4. Giu hinh
2.3.4.1. Khai rim: L& ndt sy qui udc dé tir d6 co the biét dugc cach tikc phan b
cua cac nguyénithoac nhom nguyénit caa mot phan tr trong khéng gian.
2.3.4.2. Phan o
» CAu hinh hinh hc
> Cau hinh quang éc
> Cau hinh du dang
2.3.4.3. Gu hinh hinh hc gom 3 laai:
> Cau hinh cis-trans
> Ciu hinh syn-anti
» Cau hinh E-Z
2.3.4.4. Gu hinh quang ¢t gdm 2 laai:
» Cau hinh D-L
Dé xét ciu hinh D, L pli c6 nguyén cacbon Bt dbi va phii biéu dién
cong thrc ciu tao cia né drdi dang Fisy.
Néu nguyén & haic nhém nguyénit di t5 cua nguyénit C nim \é phia
bén phi thi d6 & iu hinh D va ngoc lai.
Vi du: CHO - CHOH - CH,OH

CHO CHO
H OH OH H
CH,OH CH,OH
Andehit D (+) glixeric Andehit L (-) glixeric

Trong trong hop nhiéu nguyén it C', xét& nguyén i C' nao wm gan
nguyénir C cO $ oxi hoa thp nhat.
Vi du: HOOC - CHCI - CHOH - CH

COOH COOH COOH COOH
H——Cl  Cl—— H Cl——H | H——cl
H——OH HO—T— H H—T—OH HO—T—H

CHS CH3 CH3 CH3

D L D L
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> Ciu hinh R-S: Do 3 nha baodiphat minh raté la: Cahn - Ingold - Prelog.

Ciu hinh R-Sduoc xacdinh theo tinh bn cip cia trung tam chiral (G
theo thr twv a > b > ¢ > d, alhyéu cin ar vao $ tha tu (hoic khdi lwong nguyén
tir) cia cac nguyénitndi véi C .

Vidu: Br>Cl>SH>0H>NH>CH; >H

OH > COOH > CHO > CKOH > CH;

Néu cac nguyénit ndi truc tiép voi C 1a ddng nHit thi din xét thém
nguyén i tiép theo, khidy can chi y nham6éi hoic badbi véi nguyén & mang i
doi haic ni ba.

Biéu dién cong thirc dudi dang cdng tikc phbi canh: Pat ta dién sao cho
lién két voi nguyén & haic nhom nguyénit tré nhat (cip nhd nhat) di xa phia
ngudi quan sat thi tir tr phan 16 ba nhom th con hi s& nam trén ndt mat phang
& phia gn ngroi quan sat&xacdinh ciu hinh. Nu sy giam tinh on cip oia cac
nhom tt 6 theo chdu kim ddng b thi trung tdm chiralé cé éu hinh R (rectus -
quay phi), néu theo chiu ngroc kim déng h thi trung tamdé c6 déu hinh S
(sinister - quay trai).

c
> ¢ ) A
d I”///a &
b

R S
CH,OH HOHzC
Co] %) .\
\//OH
CHO
ANDEHIT R-GLIXERIC ANDEHIT S-GLIXERIC

~ Co tie hinh dung c&c nhéméra, b, ¢ 40 nén hinh tam gidc va nhém donh
nhat nam ¢ phia sau hinh tam gi@o:

<SS d

R S
Cau hinh R-S va Fischer khéng afvhg quan tirc tiép.
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Trong céac bp chit loai andehit glyxeric cé1s tring lyp ciu hinh D -
andehit glyxeric l1a (R)-andehit glyxeric, con L adeehit glyxeric la (S)-andehit

glyxeric.
CHO
H OH S OH
H\C;‘
CH,OH
HOHZC/ \CHO CH,0H
(D) (R)
CHO A OHC OH
H S
oK
HOH,C CHO CHZ0H
CH,OH
(S)
(L)

2.3.4.5. Gu hinh du dang: (a, e) chco y nghiaddi véi xiclohexan ma théi.
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CHUONG 3: LIEN K ET TRONG HOAHUU CO

Néu trong hoa v e ta hay gp lién Kt ion (con @i la lién Kt dién hoa ti)
thi trong hoé tiu oo, lién két cong hoa ti 1a lién Kt bao tram va quandng hon
ca, saudo la lién Kt phdi tri va lién Kt hidro xuit hién trong ndt 6 truong hop.
3.1. Lién két cong hoa tri
3.1.1. Theo thudt ¢ dién

Thuyét lién két ¢ dién cho &ng, khi hai nguyénit két hop v6i nhau, ndi
nguyén & gop chung vao it electron hoa trcia minh. Cac electron nay ash
trén cling mt quy dao véi cac electron & tao nén bp vo khi tro & mdi nguyén t.
Vi du:

Quan ném hién dai thng nhit véi quan ném o dién 1a khi o nén lién Kt
cong hoa tr, 2 nguy@nit gop chungtién tr, nhung khac ¢ cach gép chung: dars
xen phi cua 2 obitan.

3.1.2. Quan B#m hién dai
3.1.2.1. Obitan nguyérit

Theo © hoc luong tir, cac ht co ban nhr electron, protn codm chit nhi
nguyén: wra c6 tinh cht hat, vira cé tinh cht séng.

Srodingy da thiét 1ap phwng trinh ng quét ¢ quan k& gira ning hrgng
cua electron va ham séng xacdinh trang théi @¢ia electron trong nguyéir:t

H= Ey (H la toan i Haminton)

Khi phuong trinh tha man nét s diéu kién nhit dinh thi ham & séngy
la nghém cia phrong trinh vaduoc goi 1a ham séng obitan nguyén toi tat &
obitan nguyénit. Theo nirng két qua tinh toan, cac obitania cac electron cac
muc ¢6 hinh dng At khac nhau: obitan s [uén ludn céng dbi xang ciu. Cac
obitan p c6 dng hinh § 8 nbi. Cac obitan p khac nhag Ywéng:

| T
Y b

J

~

S P
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% Sy lai hoa

Nguyén & cacbon & do & trang thai © ban cé du hinh electron Ts
2€2p'2p,". Dé giai thich hoa tr 4 cia cacbon ngoi ta cho &ng c6 nt electron
2s chugn sang obitan 2p condmg, khi 4y nguyén & cacbon c6 &u hinh
1€252p,'2p,'2p,".

Khi tao lién két, obitan 2s va it sd obitan 2p cé thtd hop lai tao thanh
cac obtian cé ghg khac, dng $ 8 léch i, c6 kha ning xen pla cao ton, gi 1a
cac obitan lai hod. & qua tinh toan cho thy, néu coi sr xen phi caa obitan 2s la
1, 2p la+/3thi cac obitan lai hoa sp lapxxi 2:

-
1

obitan 2s obitan 2p obitan lai hoa sp

Tuy theo khuynh héng to ra céc lién & ¢ phan & no hay khéng no ma
c6 sr lai hod sp (2s + 2 sP (2s + 2R + 2p) va sp (2s + 2R + 2R, + 2p).

Sy phan b cia cac obitandam may) lai hoa trén khac nhau. am may
lai hoa sp phandtrén cung mt truc, 3dam may lai hoa Sphuéng ra 3dinh aia
tam gidcdéu, con 44dm may lai hod Skhudng ra 4dinh aia tr dién déu:

Sp

3.1.2.2. Obitan pharnirtién két

Theo plrong phap s d6 hoa ti ciing nhr theo phung phap MO, lién &
cong hoa tr duoc hinh thanh dows xen phii cac obtian nguyénrtthanh obitan
phan tr lién két. Khuynh hréng aia sr xen phi 14 tién t6i cuc dai theo nguyén ly
xen phi cuc dai.
Lién két &

Trong s xen phi theo tuc, obitan phantt lién két co tmc ddi xing la
duong thing rdi hai hat nhan, @i 1a obitan d. Bac diém chung éa obitand 1a c6
tinh d6i xtrng déi véi truc lién két va cac tu phan (nguyénit nhém nguyént)
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c6 tht quay trong déi tu do quanh trc ma ring lung trong tac khong thayioi.
trong hoa tu oo, ta hay gp 2 kieu xen phi tao lién két o sauday:

P

sp-s Sp - sp
* Dgc diém aia lién ket 6 ’
- C6 sr doi xang theo tac lién ket ’ ‘
- Nang lrgng lién Kt ¢ tuwong doi 16n (~83 kcal/mol) nén liéndt nay kha bn
virng.
- Cac nguyeénit hay cac nhdm nguyér & hai dﬁ,u lién ket 6 c6 kha nang quay tr
do xung quanh tic lién Iét‘dé’ ma khong Iam’ At sy xen phi (thi du H-H, HsC-
CHa), dodd xuat hién van dé cau dang ¢ hop chit hiru oo.

Lién két 7

Khi cac obitan xen phvéi nhau & ca 2 phia ma trc obitan in song song
véi nhau @i 1a sr xen phi bén tadugc obitan phanit 7, lién két duoc tao thanh
|a lién K&t 7. Sy xen phi nher vay khdng sau nén kénéh. Hai tuc caa 2 obitan
song song, &m trong nit phang n:

e

Tuy nhién céc &u phan khodng thtu quay quanh trc lién Kt vi réu quay
|a pha & xen phi, ph& & lién két.
* Pgc diém qia lién két m;
- Khéng c6 tinhiéi xing trc.
- CAc tyc obitan p song song nhawtthanh rat phing goi 1a mit phang .
- Nang lrong lién Kt ©t tuong d6i nho (~60 kcal/mol) nén kémén hon lién Kt o,
né & bi phan ac hoa lon lién Kt o.
- Cac nguyénit hay cac nhom nguyéi tr hai dau lién kKt o khéng cé kh ning
quay tr do nhr ddi véi lién két o vi khi quay nlr thé s8 vi pham sy xen phii cuc
dai caa hai AO, pha & lién két; dodé c6 kh nang xuat hién ddéng phan hinh éc ¢
céc hyp chit c6 rbi dbi C=C, rbi ba C=N. . .
3.1.3.bac diém aia lién Kt cong hod tr
- Bén va #t bén (kim arong).
- CAc lién Kt cong hod tr c6 do dai xacdinh. Do dai lién Kt caa cacbon §i cac
nguyén & mot phan nhémang khi $ thir ty ting, Wi cac nguyéntt cua mdt chu
ki thi giam khi & tha tu ting, sau fra 1a khido ghép ing thido dai lién Kt giam.
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- Huong khong gian @a céc lién &t 1a xacdinh va lién Kt cong hoa tr ¢o tinh
b&o hoa.
- Hop chit c6 lién Kt cong hod t thuong tio mang tinh thé phan t.
- Do phan ac aia lién Kt nho, thuong < 1,6D.
- Tan it hac khong tan trongudc, dung dch din dién kém.
3.1.4. Céc lién & don, d6i, ba, I& lién hop
3.1.4.1. Lién kt don

Trong cac phanitmetan va etan éteé lién Kt don, d6 1a céac lién & o
kiéu sp - s va sp - sp. Nguy@in ¢acbong trang thai lai hoa sp Cac lién kt &
trong phant metan va etadugc mé & nhue sau:

o

metan etan

3.1.4.2. Lién kt doi

Trong phantt etilen, lién Kt d6i C=C ¢obm mot lién két 5 kiéu sp - sp va
mot lien két 7. Hai nguy&nt cacbond trang thai lai hoa sp CAc obitan xen ph
tao nén @m lién két J. Tryc cia mim lién két nay clng @m trén ndt mat phing
&. Con hi hai obitan p chingésxen phi v6i nhau to thanh lién Et 7. Truc cia
hai obitan nay song songimnhau, ciing #m trong ndt mat phing n giao nhauw
truc lién ket C - C va vudng gocdi nhau.

A L

3.1.4.3. Lién kt ba

Lién két ba trong phanitaxetilen @m cé ndt lién két & va hai lién Kt 7.
Hai nguyént cacbond trang thai lai hoa sp. Cac obitan lai hoa sp xeintpb nén
ba lién Kt 4, c6 tuc nim trén ndt dudng thing. Con hai obitanva p xen phit
v6i nhau o hai lién Kt 7¢cé mit phang 6 doc vudng goc i nhau va &t nhaud
truc lién két C-C:

/

po-m---2 O
T
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H

3.1.4.4. R lién hop

Hé lién hyp 1a k¢ c6 nhiu ndi ddi xen k& déu dan véi ndi d6i nhe buta-1,3-
dien hay vong benzenu®ng tr nhr etilen, cac nguyénrtcacbon trong cacéhio
déu & trang théi lai ho& spva ke cac lién Kt o 1a mit hé phing. CAc obitan p xen
phi v6i nhau trng d6i mot tao ra hai lién Et nnhe trong buta-1,3-dien Ko xen
phi V& ca hai phia 4o obitan phanit cac lién €t 7vong kin nhr trong benzen:

/\

benzen

4+ Tinh thom, phan thom
» Tinh thom

- Hop chit thom 1& nhing hyp chit vong chra no madt ca nhitng nguyén
tr mat vong déu tham gia 4o thanh mt hé lién hop thing nhit, trong do cac
electronn cia k¢ tao nén nét vong electron kin. Nimg hyp chit thom c6 nhiing
dac tinh ma ngoi ta gi la tinh trom.

- CAcdiéu kién aia tinh tlom:
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+ He lién hpp -7 haic 7- pnam trong lyp chit vong kin i s6 electronrn 1a

4n+2 (k&n ¢ trang thai © ban): goi 1a quy #ic thom 4n+2 do Hucken tim rartnam

1932. Theo quyit nay thi cac polyen vongsivan+2 electronn phai bén vitng va
co tinh tlom.

+ CAc lién Kt phai nam trén cung it mit phang (vong tlvm phii c6 du trac

phing). Vongdd khong nit thiét phai gidng benzen ma cé &Ha vong cacboxylic
khac benzen,id/ong hdc vong vo o thuan tuy.

+ Ning rong aia hop chit thom thip hon nang lrong aia hyp chit c6 cung lién
hop mach ho.

Vi du: Hop chit c6 tinh tlom 1&:

0 0«

benzen piridin

Hop chit khéng thom [a:

naphtalen

» Tinh phan thom ’ ‘ o ‘
La nhing hyp chat cdday du 2 yeu 16 (1), (2) nheng c6 ring lwong ©N tai
haic la khing hdic la lbn hon nang legng hyp chat mach hy cé cung lién bp.

Vi du:
- D

xiclo butadien pentalen
3.2. Lién két phdi tri
Lién két cong hoda tr phdi tri (conduoc biét dén nhr lalién két cong hoa ty
cho nkin) 1& mbt dang dic biét cia Kt dugc tao thanhdo bén caa né khdng khéac
gi so \6i lién két cong héa ti.

Céc lién Kt cong hoa tr phbi hop dugc tao thanh khi mit bazy Lewis (chit
cung @p dién tir) cung ép mot cap dién tr cho axit Lewis (cht nhan dién tr) va
hop chit tao thanh sado dugc goi 1a adduct

Ca4c lién Kt phdi tri co thé tim thiy trong nhéu chit khac nhau, cing han
nhu trong cac phanitdon gian nhr monoxit cacbon (CO), trondd co ndt lién
két phdi tri va hai lién Kt cong héa tr thdng throng gita nguyént cacbon va
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nguyén & oxi, hay trong ion amoni (NF), trong do lién Kt phdi tri duoc tao
thanh gira proton (ion H) va nguyénit nito.

Cac lién Kt phii tri ciing dugc tao ra trong cac ¢p chit thiéu dién tir, ching
han nhr trong clorua berili #n (BeCh), trongdd mdi nguyén & berili dugc lién
két t6i bén nguyénit clo, hai \6i lién két cong hoa tr théng throng va hai i lién
két phdi tri, diéu nay § tao cho n6 Mt cip tdm pcted 6n dinh aia cac electron.

Cac lién Kt phdi tri ciing c6 tié tim thdy trong cac phc chit phdi tri cé sr
tham gia éa cac ion kim lai, dic biét néu ching la cac ion kim & chuyén tiép.
Trong cac ptic chit nay, cac chit trong dung ith hait dong nhr cac baz Lewis
va cung ép cac é@p electront do aia ching cho ion kim I, trong kot N6 hait
dong nhr cac axit Lewis va nin céc electron. Cac liérékphi tri tao ra cac bp
chit goi 1a phirc chit phoi tri, trong khi clit cung dép electron duoc goi la céc
phoi tir.

C6 rat nhidu chit véi cac nguyénit co cac ap electron caioc, ching han
oxi, luu huynh, nito va cac halogen hay céac ion halogenua, ma trong digh co
thé cung ép cac @p electrondé trg thanh cac pi t. Mot phii tir thdng throng
la nuéc (H,0), nd § tao thanh cac pic chit phi tri véi bat ky ion kim lcai ngam
nudc ndo. Chng han CU, dé tao ra [Cu(HO)s)** trong dung é&h nréc. Cac phi
tir don gian khac la amoniac (N§i, cac ion florua (B, clorua (Cl) va xianua
(CN).

Lién két phoi tri la mot loai lién két cong hod tr ma @& cap electron lién &
do nmdt nguyén & cung @p, nhr lién k&t N-O haic S-O trong triankylamin oxit
ciing nhr trong diankyl sunfoxit:

R R

AN AN

R—N —»0O S—»O

/

R
Lién két phi tri ciing c6 té hinh thanh gia hai phanit nhu:
H3N: + B(Cl‘b)g > |‘bN QB(CHg)g

3.3. Cac lai lién két yéu
3.3.1. Lién Kt hydro
3.3.1.1. Bn chit cia lién kt hydro

Lién két hydro 1a lién Kt hinh thanh gia hai nguyénit c6 tinh amdién
qua nguyéntt hidro. O day, nguyénit hidro dong vai trd au ndi. Lién két hydro
c6 hin chit tinh dién va theo rat sb dir kién méi, nguoi ta thdy né cé plan do ko
phirc cho nlan, vi di: H-F...H-F.

Lién két hydro la lién Kt yéu, ch vao khang Skcal/mol

Muén c6 lién Kt hydro X-H...Y, X va Y phi [a cac nguyénit c6 do am
dién 16n va kich tlxéc nho, X cé lién Kt cong hod tr véi H va Y phii cé déi dién
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tr chua lién Kt. N6i cach khac, X-H 1a axitéy va Y 1a baz yéu, vi réu khéng
nhu vay S5 tao ra lién Kt phbi tri hoic khong lién Kt.

Lién két hydro c6 tik hinh thanh Ia lién & lién phan & (A) va lién Kt
hydro roi phan fr (B) (Chu ydén diéu kién khdng gian: Phanrtphai cé ciu hinh
nhu thé ndodé dé cho trong tac Bi phan tr (tao ra lién Kt hydro) din dén sr hinh
thanh nltng vong @m, sau enh wi hiéu tng ning rong cao nht. Chinh vi vy,
hau nhr chi c6déng phan octo @i co lién Kt hydro i phan fr. Caca - glycol,
a - amindancol g - xetdancol...cé liéndt hydro ro phan t nhung trong doi kém
bén. Néu trong ndt chat cé lien Kt hydro rdi phan r yéu (vi du trong o — clo —
phenol ) thi khi hoa tan éhdé vao dung maéi c6 khnang nhrong € cao (axeton,
dioxan) thi lién Kt hydro b dut ra va xuat hién lién kKt hydro noi giita chit tan va

dung mai): )
HO c/ H
.0-H..0-H..0-H..0 C|’
L
A B

Véi cacdiéu kién o, X va Y throng 12 O, N, F.

Quy luat: Lién két hydro ting tr trai qua phi theo chu ki vaang tr dudi
|én trén theo nhom.
3.3.1.2. Tinh cfit cia céc lp chit cé khi nang tzo nén lién Kt hydro

Lién két hydroanh hrong dang € dén tinh chit caa hop chit.
- Nhiét @6 s6i va nhét d6 ndng clay caa hyp chit cé lién Kt hydrolién phan t#
ting nhéu nhr so sanh nkt d6 séi aia nrgu metylic CHOH va rou thiometylic
CH,SH la 68C va 8C vi cac phanittrong clit d6 da h rang buwce v6i nhau thanh
nhitng phan & I6n hon. Nudc, ancol, phenol, amoniac, amiacbmdt, amin kic
hai, axit cacboxylic...1a ning cHit chiu sr chi ptbi cua quy It nay. Gn leu y 1a
trong khi lién két hydro @gia cac phanit lam ting nhét d6 séi va nhét 6 néng
chay caa chit thi lién két hydro ngi phan ti lai khdng gayduoc anh hrong nhr
vay. Vi du cac dn xuit hai kn thé cia benzen, éu hai nhom th trong vong
khéng c6 kh niang lién Kt hydro i nhau thi haitdng phan 6ct va para néi chung
c6 nhit d6 s6i gin nhr nhau nieng réu hai nhom th do lién Kt hydro \6i nhau
duoc thi déng phan octo (lién Bt hydro ngi phan t#) luén séi¢ nhigt dg thdp
heon nhiéu so \6i dong phan para (c6 lién & hydro lién phan &).
- b6 tan dia cac cht cé kha nang to lién két hydro i dung mdi ing lén nh
ancol etylic tan vé &c trong rgc coOn etan tanat it (4,7%). Vi \ay cac trou,
amin, axit thp ding nhr cac clit c6 phan t lwong khéng nb nhe glucoa,
sacaroa, polyvinylancol,...déu tan 6t trong nrge. Tinh bt va protit tuy cé phan
tar lwong rat cao nleng nhy 6 lién Kt hydro nén cé thtao ra nking dung dch
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keo. C4c ancol, amin, axit cacboxylic tan tromgia co tié dong vai trd cht cho
hay nHin préton khi 4o thanh lién &t hydro. Nhing hyp chit khac nlr andehyt,
xéton, ete, este klaly chi co the 1 chit nhan proéton ma thdibo tan dia cac cht
trong nréc con ph thuse vao kich tirge caa goc hydrocacon lién & véi cac
nhom chirc. Goc d6 cang &n thi do tan cang gim. Pang cha y 1&16 tan @a cac
hop chit thom c6 hai nhém thva cé kh ning lien Kt hydro, trong khi cadong
phan meta va parawthng & tan so i dong phan octo trong cac dung méi ma
ching co6 th tao ra lién Kt hydro lién phanit nhue nudc, regu. Cacdong phan
octo Wi lién két hydro rdi phan fr lai dé tan tong cac dung méi khdng pharcc
nhiéu hon.
- Lién két hydro conanh hrong ©%i d6 bén cacdong phan (s co mit cua lién Kt
hydro roi phan tr nhit 1a khi lién Kt hydrodd tham gia vao 6t hé lién hop vong
(c6 ning lrong lién Kt cao fn) cé tie 1am cho ndt dong phan aa chit hiru oo
tré nén [n virng hon) va tinh cht axit, baz cua phani.
3.3.1.3. Y ngka aia lién Kt hydro
- Dungde giai thich tinh clt bat thucmgvé vat ly va hoa k¢ caa hyp chit.
- La rén ting @ ban aia sr song (lién Kt peptit).
- CO y nglia quan tsng trong cac cong tinh xayrag.
- Lién két khéng n nhrng quan tsng.
3.3.2. Lién Iét Vandecvan
3.3.2.1. Khai nim: L& lién Kt duoc hinh thanh gia cac phanutvéi nhau lang do
c6 arc cia chang. Lién & nay cé tac dng gir cAc phanitt cong hoa ti lai voi
nhaudé tap hop ching trong @t trang thai naaté aia vat chit: Long, Ein, khi.
- Lién két Vandecvan (V) co4n chit tinh dién, lién Kt V khéng cé Bn chit hoa
hoc ma cé Bn chit vat ly.
- Lién két V yéu hon lién Kt hydro (Ex = 2 + 10kJ/mol). E lién & nam trong
khoang la do ty thuoc vao s hinh thanh ¢a cac nguyénit
- Ban kinh V (y) la 1/2 kh@ang céach dgia hai nhén ¢a hai nguyéntt thuoc hai
phan & tham gia lién &t.
- Nho 06 lién Kt V ma con ngoi giai thichdugc mpt s hién twrong nhr mua, ...
3.3.2.2. Ning lrong aia lién ket Vandecvan
3.3.2.2.1. Bn chit cia krc V

Nguon goc aaa lién Kt V chuea dugc giai thich hoan toaday du tuy nhién
theo V thi lién Kt V c6 ban chit tinhdién bao gm hrc hit va irc day.
3.3.2.2.1.1. izc hat: Khi khaing cach gia cac phanitdat dén gia ti can king thi
tao ra lién Kt V c6 ngha la xuit hién luc hat. Tuy nhién trongrhg trong hop thi
lyc hat 6 niing kin chit khac nhau. trc hat bao gm:
» Luc dinh hréng

Péi véi nhitng phant cé arc (u #0), gita cac phanat ludng arc, co bic
tuong tac inh dién Coulomb. Ngoaidc hat, gira cac &dng arc con cd cacuc
day twong 1. Tuy nhién, vi phanutcé khuynh kréng dinh hréng sao cho
thong la thdn loi nhat vé mat nang krong tng V6i mot trang thai Wirng én nhit,
ngha 1a c6 khuynhiiéng dinh hréng ngroc chiéu nhau néndc hit gira cac phan
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tr ludng arc $ chiém wu thé. Do \ay, hiéu ang trénduoc goi 1a hiéu tng dinh
hudng.

Hiéu tng dinh hréng cang dn khi momenwdng arc cia phani cang én.
Nguoc lai, hiéu tng dinh hréng gim khi nhiét do ting vi chugn dong nhit can
tré sy dinh hréng trong M cia cac phanat Ngoai ra rc hat Bn nhau gia cac
phan t c6 arc £ giam nhanh khi khaéng cach dgira chinging.

Hé thirc nang hrong:

_ 4
Udh = —2H
3r°kT

Trongdé:

Udh: Nang lrgng trong tac @a hai phant c6 momenuéng arc la 4.

R: Khoang cach gra hai phantt.

T: Nhiét do tuyét ddi.

k: Hing $ Boltzman
» Luc cam tng

Nhitng phan khéng c6 gc ding b phéan oc hoa a6i tac ding aia dién
treong aia cac phanutcé arc hay @a cac ion lanan, ar phan ac nay @i la ar
phan @c hoa ém tng va trong tac gira cac phanutdo hén terong phan gc hoa
camung trén @i la hiéu tng aam ang.

Hiéu tng cam ang cang mnh réu ke sb phan @c hoda va momenddng
cuc u caa phant cang bn. Naroc lai, hiéu tng cam ttng giam nhanh khi khang
cach gira cac phanitting. Héu trng dinh hrong khéng ph thuoc vao nhét do.

Hiéu ing cam trng dugc Bébai nghién ¢u, theo 6ng, ing lrgng tirong tac
cam tng trc la mng lurong trong tac gira Nt lvdng arc Vinh aru va ndt ludng
cuc cim tng xut hién trong phantt Ian dn dugc tinh theo & thac:

2
Uy, = - 2%

» Luc khiéch tan

Véi hai hiéu ung trén, ngoi ta vAn chra gii thich duoc luc hit trong D
gitra cac phanit, nguyéni khéng c6 mdémenibng axc vinh aru, dic biét la gitra
cac khi to.

Tuwong tac V conduoc giai thich bing hiu tng nay trén ¢ sv cia @ hoc
lwong tr duwgc London xay d¢ng nim 1930.

Theo thugt nay, vi cac it ciu tao nén phanit, nguyén i ludn ¢ trang thai
chuyén dong lién uc nén trong qué trinh chéty dong nay, g phan b dién tich
tré nén Mt déi xing, dodd lam xut hién nhirng rdng arc tirc thyi va ar tuong
tac gita cac krong arc nay la nguyén nhanittha dia trong tac V. Hgu tng nay
goi 1a hiéu ung khiéch tan.

Hiéu tng khiéch tandugc giai thich bing sr phan ac dong aia phan t
hay nguyénit. Nang rong nayduoc xacdinh mbt cach gn ding theo B thic:

_ 3shy,a?
Uk 216
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Trongdo:
v, Tan & daodongang wi nang hrong & diém khong, B = h—ZVO
Nang hrong khLéch tén‘i Ié¢ nghich Wi r®va khéng ph thuoc vao nhét do.
Hiéu ung khiéch tan 6n tai ¢ moi hé dién tr nghia la & moi phan fr,
nguyén & c6 arc hay khong cowe.
Tom lai: trong trong hop chungdoi vei nhitng phan c6 momenutdng arc vinh
cru ¢ va ke 0 phan a@c hoaa, ning lrong trong tac (hat) Vduoc xacdinh theo

hé thirc:
_o1|2ut , . 3a’hy,
" r6[3kT+2a” g }
3.3.2.2.1.2. rc day: Xuat hién khi khaing cach dgta cac phanut < khaing céach
can king rp
Nang lrgng day tinh theo A thirc:
Ud = b.e” trongté b, ¢ la nitng hing $
Nhu vay ndng lweng twong tac toan plan gita cac phanut duoc tinh theo B
thac:
U=U, + U
3.3.2.2. Quy lat

- M phan tr cang #ng thi kc V tang.
- Cau tric phantt cang pkng thi rc V cang iing.
- Tat ca cac lrc hat ting thi krc V tang.

- Quy luat khaang céch tacehg: Ban kinh tacghg aia lwc V s%m. Dé pha

lién két V thi phai lam cho klng céch tac ghg gira cac phanit> riﬁ m.

3.4. Mét sb loai lién két khéng mang bin chat hoa hoc
3.4.1. Lién Kt boc Clatrat
- L& lién Kt tao thanh dos 16ng chip nhitng phan loai nay vao khang khéng
gian @ia nhrng phant loai khac ma khéngab ra lién Kt hod hc binh throng.
Nhu vy, trong lyp chit boc phii c6 hai thanh pdn chinh:

+ Phant lam bng chraduoc goi 1a phan t cha.

+ Phant nam trong bng duoc goi 1a phan ¢ khach.
- Luc tac ding trong lup chit boc 1a nhirng fec lién ket yéu, trongdé co tié c6 hrc
V, tuong tac trong arc dinh hréng, sr bao wc don gian, v.v....Mit khac nling
lyc d6 con ph thuse tirng loai thanh plan cia hyp chit boc.
Vi du: Hop chit boc caa uré

+ Uré la phanit cha.

+ Hidrocachon la pharitkhach.
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3.4.2. Lién Kt Caténan, Rétaxan

Trong hoa tu oo thuong gip nhdu hop chit da vong ngng i hay ®i rac,
trong phant cua nhing hop chit ndy, cac vong liéné véi nhau kang lién Kt
ho& hoc v6i sy tham gia éa mbt sb € hoa ti.

Nguoi ta da tim ra cac ép chit da vong kéu khac @i la caténan, trondo
cac vong lén vao nhau nia nhitng vong xich:

Nhu vay, lién két giira hai vongy day khéng phi 1a lién két hoa toc ma co
tinh cach o hoc.

biéu ché caténan §m nhing vong clra it nHit 12 20 nguyénit cacbon.
Hiéu suit diéu ché thap.

Rétaxandugc ciu tao theo cach a4n twong tr caténan: @t vong bn vay
quanh ndt mach dai i voi hai nhémdai phan r & haidau
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CHUONG 4: HIEU UNG CAU TRUC PHAN TU

4.1. Higu &ng dién tir
4.1.1. Khai ngm
4.1.2. Phan la: 3 loai

A Hiéuung amuang

A Hiéuung lién hyp

A Higutrng siéu lién bp
4.1.2.1. Heu ng aim ng (ki higu 1a 1:Tiéng Anh Inductive Effect)
a. Khai ném

Hiéu ang aam ang & sr phan @c lan truyn céac lién Kt lién tiép theo nach
lien két & do sr phan @c cia mbt lién két ndodoé (haic do s hat haic day
electron éa mjt nguyén & hay nhdm nguyénrtnaodoé trong phantt).

Vi du: Trong n — propyl clorua, d#d amdién cia Cl ma lién kt C-Cl phan
cuc kéo theo s phan @c cua céc lién k&t C, — G, C, — G

H H H
o) 1 g+ lg+ 1o+
Cl<«—C =« C <« C —y
hoon
b. Cach béu dién: Dung niii tén chi chiéu dién tr chuyén dich.
c. Phan lai
Tuy theo tinh ciit cia nhdm gay Igu (rng, ngroi ta phan lai hiéu tng am
ung thanh Ru tng aam ang am (-1) va dong (+1).
» Hiéu tng cim tng am gay ra & nguyén & hay nhom nguyénithit
electron ¥ phia minh, nta Cl, Br, NG, (X €).
> Hiéu tng aim ttng drong gay ra bi nguyén t hay nhém nguyénitday
electron ra kbi n6 nhr CHs, CHs, O, (X ).
> Nguoi ta con thy c6 héu tng tnrong (F) 1a héu tng @m ang truyén hec
tinh dién qua khang khdng gian gia cac nguyénité gan nhau khéng liénd voi
nhau.
Quiudc: Hiéutrng gira cacbon va hidro = 04} = 0).
d. bac diém
Hiéu tng cim tng giam nhanh theo cBi dai mach truyén.
Ot >0,+>0,+
Hiéu ang cim ang khéng bcan tro boi yéu 6 khéng gian.
e. Quy It
> Cac @c hidrocacbon no c6 &i ung +1, héu thg cang nanh khi kic cia gic
cang #ng, cac §c hidrocacbon khéng bo coéhitng —I, dc cang khong no thi
hiéu itng —I cangdn.
+l: CH;z- < CH;,CH, - <(CH3)2CH -< (CH;)Q,C -
1R =CR-<GHs-<R-C=C -
> C&c phi kim ¢6 Kiu ang —1, héu tng d6 cang &n khi nguyénd twong ang cang
& bén phi (chu ki) va cang phia trén (phan nhom) theary ke thong tuin hoan.
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-F>-Cl>-Br>-1
OR >-SR >-SeR
F>-OR>-NH
» Cac nhdm mangién deong c6 héu tng —I, cAc nhdm mandién am cé hju
ung +l. bién tich cangdn hiéu tng cang mnh.
+: - -S<-Se
-l 'O+R2> '§R2> 'SéRz . N+R3>' NR,

Vi du vé biéu hién cac quy lat trén 1a tinh cht axit cia cac axit th. Cac
nhom c6 —I cang amh va cang &h nhém COOH thi tinh axit cangamh.
f. Y nghia

- DUNng gai thich tinh clat bat thuong haic tinh chat cua cac kp chit hitu
co nhu tinh axit, ...

- DUNg ghi thich hréng phin ting va @ ché xay ra dia phin tng.
4.1.2.2. Heu ing lién hep (ki higu la C:Tiéng Anh Conjugation Effect)

a. Khai ném

- Hé lién hop la cac B cac lién Kt ddi xen k& cac lién Kt don. Cac electron

p dugc xem nhr lién két doi.

Vi du:

CH,=CH-CH=CH (n-n)
CH,=CH-CH=CH-CH=0#%-n)
CH,=CH-CH=CH-=-0OHf-p)

Trong ¢ lién hyp, obitan phanit n bao trim 4t ca cAc nguyénit ca hé, ta
goi do la obitan gii toa.

- Hiéu &ng lién hp: Hiéu ung lién kp 1a sr phan a@c lan truygn céac
electron n trong ¢ lién hop khi cé s dich chugn cac electronzhay p naadé
cua he.

Vi du:
CH, _/(;H\—CH =/c?—c|-| £o

Do gr dich chugn electronn cia nhom CH=0. Ngoi ta phan kit hiéu ang lién
hop tinh (C) do cu trdc i phan fr ma luén luén cé, nhé trudng hop trén va
hiéu tng lién kyp dong (G) chi xuat hién khi cé tdcdong bén ngoai, ctng han,
phan t butatien d6i xing khi c6 HBr thi bbién dang va xut hién hiéu tng (theo
chiéu mii tén cong)

CH,
Tuy nhién, vi Gva Gi cung ndt dac tinh nén ngoi ta chi dung khai dim chung:
Hiéutng lién kyp C.

b. Cach héu dién: Dung 7 béu dién chu chuyn dich aiadién ti.

c. Phén lai va quy luit

> Hiéu tng +C (I¢ lién hop day dién tir ra khvi n6?): Cac nhom X gay & ung
lién hop dwong +C noi chungiéu cé @p electron ¢ trong K p-72, tham gia
chuyén electron @ phia lién kt 7 :
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Céac nhém nay thong cé @ -I.

Quy luat

+ Hiéu atng +C @a cac nguyénit cac nguy@nd giam khi & tha tu ting
trong ot chu ki hac mot phan nhom:

NR, > OR > F
F>Cl>Br>I

+ Nguyén & mangdién tich &m cé iu tng +C bn hon chinh nguyénit
ay: O > OR.
> Hiéu ung -C (I¢ lién hop kéodién tir vé phia minh)Pa $ cac nhom cha no
déu gay héu ung lién lyp &m -C hawdién tr v& phia minh nih NO,, CN, CHO,
COOH. Cac nhom nagong thoi o c hiéu tng -I:

X
C :/_?—C —

Quy luat: Hiéutng -C @a nhom C = Z cangding réu:

+ Z cango bén pfai trong ot chu ki.

+ Z mangdién tich drong.

+ Z tham gia lién & boi ting
-C=0>-C=CR
-C=NR,>-C=NR
-NO,>-C=N>-C=0>-CO0OR>-CO0OO0O
> Mot sd nhom ¢6 lién &t boi C = C € c6 hiu tng +C hay -C la i thusc vao
nhom lién Kt voi ching nhr:

VN ' Y
CH,——c —c CH, S, W S
-C +C +C -C
d. bac diém

- Hiéu tng lién hyp chi thaydai it khi kéo dai mach lién top.
- Hiéu tng lién hyp chi xuat hién trén 1§ lién hop phing tirc & k¢ obitan gai toa.
- Hiéu tng lién kyp chiu anh hxong aia héu tng khéng gian.
e. Y ngba: Gibng hiéu ttng cam &ng.
4.1.2.3. Héu #ng siéu lién lp H: Hyperconjugation Effect (phé bién 1a hiéu
ung lién hop d-n)
a. Khai ném
Hiéu tng siéu lién bp la hiéu ang electron doutong tac gira cac electron
cua lién Kt & C - H hay C - F §i electronn caa rbi déi haic baé cach nhau @t

lién két don C - C:
H
N
H C ——CH ——=cH,
H

57



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

Nguoi ta giai thich ing céc lién &t 6 C - H tip hop lai thanh obitan nhém,
nhe mot ndi ba, rdi ddi gia. Hiéu ung siéu lién bp yéu va phat huy tacwhg ¢
trang thai pan tng manh hon.

b. Phan lai va quy luit

Co hai lai hiéutng siéu lién bp:
> Hiéu ung siéu lién bp drong (+H) @ia cac lién kt o C - Hday dién tir vé phia
néi doi, theo chdu caa hiu ung +1, nheng ¢6 quy ldt ngegc nhau:
+l: - CH; < CH,CH, - < (CHg)zCH -< (C"b)gc -
+H: - CH; > CHCH; - > (CH),CH - > (CH)3C -

Hiéu tng nay do Baker va Nathan phatrhinim 1935 khi nghiénteu phan
ung: p-R-GH4CH,Br + piridin nén @i la hi¢u tng Baker Nathan.

Vi du:
CH BI’ CHZBr CHZBr CH Bl"
CHchg CH_CH3 CH3 C CH3
Hs CH3
> Hiéu ung siéu lién hp am (-H) Ga cac lién &t 0 C - F hatdién tr caa lién Kt
doi:
F\
TN
F C CH ——cH,
F/
Nguoi ta chrng minhduoc hiéu tng -H aia nhém Ck khac \6i hiéu ang -I
cua no.
c. Y nglia

- Giai thichduoc tinh linhdong aia nguyénit H khi lién két C-H gin tryc tiép voi
nguyén & C mang lién &t boi hoac nhan tlom:

- Giai thich duoc tinh Bn cia but-2-en bin hin but-1-en do iu ang siéu lién hp
duoc mo rong hon:
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H H H
X
H C——C——=CcCH C H CHs c ——CH=——=CH,
H H H
but-2-en but-1-en

4.2. Hiéu tng khong gian S (Téng Anh Steric Effect)
4.2.1. Khai ngm: Hiéu ung do kich tie¢c caa cac nhdm nguyérik tgay néndugc
goi la hiéu itng khéng gian (S).

Vi du 1: Trong phantt 2.6dimetyl quinon @di day co hai nhém C=0 songioto
C=0 tham gia pim ung Wi NH,OH, con C=0 khong pim trng dugc vi hai nhém
bén anhda gay ht¢u tng khéng gian an tr6 NH,OH dén can:

CHs3

©)) @)
o} o}

CH;

Vi du 2: Phenol 1a it axit Yéu, rfu dwa nhom —N@ vao \i tri para 8 lam ting
manh tinh axit vi nhém nay gaydi ang - C va - I. Tuy nhién,&u ¢ cac \ tri
ortho ddi véi nhém —NQ c6 nhirng nhom —CH thi tinh axit ch tang it vi hai
nhém —CH da gay h¢u khdng gian, lam gm sx lién hop dodd giam hiéu ung -
C aia —NGQ.

4.2.2. Phan lai: Hiéuung S ht da cang, song pb bién hon c 1a:

s Hiéuung khéng gian la mét (S,)

“ Hiéuung khbéng gian lai hai (S)

< Ngoai ra con ¢ Butng octd 1a hu tng aia nhirng nhom th & vi tri octdddi
véi nhau. Khéng nén coi & tng octd 1 hdu tng khdng giandon thtin ma 1a
mét hiéu ttng MBn hop trongdd theong cé y¥u to khdng gian.

4.2.3. Heéu ng khong gian lai mot (S))

Hiéu ung khong gian lai mot (S,) & hiéu eng aia nHrng nhom té co kich

thuéc trong ddi 6n chiém nhitng khaing khéng giartang K va dodé cin tre hay
han ché khéng cho mt nhdm clitc ndodd caa phant tuong tac i phan tr hay
ion khéac, hac 1am thaydéi hiéu s niang lwrong tr do AF giira phant va tang thai
chuyén tiép.
Vi du: Phan & 2,6dimetyl-1,4-quinon c6 hai nhom cacbonylumy chH cé not
nhém trongid tham gia pin atng Wi NH,OH (hidroxylamin) con nhém thhai vi
bi an ngr khdng gian bi hai nhém metyl nén khéngilgan phan & NH,OH dé
phan trng duoc.
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HsC CHj

O

Can luu y rang trong ndt phan ang ledng phani anh hrong khong gian cé
thé do chit phan ang hay do tadc nhan ko do @ hai cung gay nén.d.tat nhién
trong tirong hyp sau cung échai cung gay nérinh hrong dat t6i mac cao nht.

Khi xét kha ning phan wng thi dau tién wu tién xét tiéu chidién tir
tr wéc réi méi xét anh hwéng cia khdng gian
4.2.4. Heu zng khong gian lai hai (S)

La hiéu thg aia nhing nhom té co kich thrdc I6n d& vi pfam tinh song
song @a tc cacddm may electrorm va n trong B lién hop (gay ra bin doi vé
mit ciu tric @a cac B lién hop). Laai hiéu ang nay throng gip ¢ cac hyp chit
thom.

Vi du: N — dimetylanilin & tham gia phn ang ghépddi véi mudi diazonié vi tri
para do Hu tng +C @ia nhém —N(CH),. Trong khid6 din xuat 2,6-dimetyl cia
amin nay 4i khéng tham gia pdn itng do héu tng khdéng giania lam cho nhém
N(CHzy), bi xoaydi, do @6 ar xen phi gitra cac obitanr va n b vi pham va hgu
ung +C gam.

:;/N'”L@) _CeftsNy” :3C/N~® = @

{CHg-

Higu tng khong gian lgi hai thé hién rit rd qua cac tinh i vat Iy nhu
momendién, quang pd,v.v... cho nén co thdung Hng tai cac phong phap gt Iy
dé khao sat lai hiéu tng nay.
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4.2.5. Heu izng octd

Ta bét rang cac nhom tho vi tri octo trong vong benzenubng gay
nhitng anh hrong rAt bat ngy (khacanh hréng aia nling nhémdoé & cac \ tri
khac)dén tinh chit vat Iy ciing nhr tinh chit hoa ke cia phand .Thi di: Khi so
sanh ling $ phan ly K, caa cac axit @H,(R)COOH, ta thy hiau nhr bat ké ban
chit caa nhom th 14 gi ,cac axittong phan octé ludn luén coKon hon cacddong
phan khéac. Lai anh hrong dic biét cia cac nhom o vi tri octd nhr vay goi la
hiéu irng octo.

Véi danh tr hiéu thg octd ta Hiu d6 1a laai hiéu tng MBn hop bao gm
nhiéu yéu t, ma nliing yéu & d6 cé khi hi c6 tdc ding nghich hréng Wi
nhau.Céac §u t6 d6 1a

a) Hiéu 1#ng khdng gian lai mgt: Nhém thé X ¢ vi tri octo @n tro sy tin
cbng @a tac nhan Y vao nhomeb Z:

(L~

b) Hiéu izng khong gian lgi hai: Nnom tré X lam it tinh phing aia fe:
X

Z
_ C) Hi¢uung aimung: ¢ vi tri octo héu ung cm ung thé hien manh ton
nhieu so \6i cac \ tri khac vi khong ning nhdmdo ¢ gan nhom clc hon,ma
con c6 tle tac ding tnrc tiep nhy hiéu tng trong:
X
E

Z
d) Twong tac hyird: tao thanh lién &t hydrd noi phan fr:
H

0 |
Ho\c/ o) 0

T N
0

~ Trong ting trong hop ou the, c6 the khong phi tat ca ma ch mot vai yéu
to ké trén cung xét hién thoi.
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CHUONG 5: TINH AXIT-BAZ O CUA HOP CHAT HUU CO
5.1. Khai niém axit - bazo
5.1.1. Thuyt axit, baa
5.1.1.1. Thust Arhenius
Axit 1a nhirng hyp chit c6 chira Hydro, khi phan ly tronguéc cho ion H.
HX —=nH + X-
HCl - H" +CI
Bazo 1a nhing hyp chit c6 chra ion OH, khi phan ly trong ngc cho ion
OH
M(OH)y, = M™ + mHO
Ca(OH) — Cc&* + 2HO
* Uudiém
- Phan lai dugc thanh cac &p chit axit, bao.
- Giai thich dugc ban chit caa phin ang trung hoa: H+ HO — H,0
- Giai thich khi nang xuc tac: tinh xUc tadrg khi [H] tang.
- Thao taaion gian, & viét.
* Nhuoc diém
- Khéng gii thich dugc tinh axit, baa caa mdt s6 hop chit nhe NHs, AICIs, xa
phong.
- Khéng gai thich duoc cho nliing hyp chit IGc nay 1a axit nhing ltc khac né la
baz.
5.1.1.2. Thugt Liwis
< Axit la nhirng cHit trongdo co tié 1a ion, nguy@nit hay phantt cé kha
nang két hop voi d6i dién tir ty do dia baw.
Céc axit theo Lewis co:
- Proton
H + ‘NH; — NH4+
H" + CH,=CH, — CH3-"CH,
- CAc cation
Li* + CHOH — CH - O'Li - H
Ag" + 2NH; — [H3N:Ag:NH;]
Tinh axit @a cac cationiang khi:
+Pién tich drong aia cation ing: F&€* < Fe*
+Dién tich lt nhan @a cation ing: Li* < Be™ < B*
+ Ban kinh ion gim: K" < N&a' <Li"
+ S5 16p electron ¢a cation gim.
Céc lién Kt bao quanh cation trén khdngapla lién két cong hoa tr mada $ 1a
lién két ion-ion, ion-rdng arc. Cac nhdm bao quanh céc catienlg Ligan.
- Céac hyp chit cé nguyénit trung tam codp dién tir ngoai cung chaday da, con
chira qu dao tréng nhr BF;, AICl,,...cac lyp chit nay co ki ning tac dng Wi
doi dién tir cua bao dé tao ra bp dién tir ngoai cungta 8€:
A|C|3 + CI — A|C|4-
Treong hop nay tinh axitang khi:
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+ Bién tich @a hat nhan nguyénittrung taming (ap ding cho cac nguyén
tir cung nhom).

+ Do amdién oia cac nguyénitlién két voi nguyén & trung taming.

+ Ban kinh nguyénittrung tam gim.

+ S5 16p dién tir xung quanh nguyéri trung tam gim.
- Céc nguyénd cé 6dién tir & 16p ngoai cung vi @ nhe oxy, kru huynh, céc
nguyén & nay co th trong tac Wi baz dé tao ra bp ngoai cungta 8e.

e + NR3 — . Q : NR3
- Céc lyp chit c6 rdi kép b phan ac

ﬁ |
| |

H > RCH=0+ CN 3 R—C——cCN

- Céc hyp chit ma bp dién tr ngoai cung ga nguyént trung tam co & mo rong
nhe nguyén i silic cé qu dao d con téng co the ma rong lop dién ti:
2-
. _

AN | AN /F_
" N

< Baz & nhing anion hay phanit ké ca olefin hay hydrocacbon ¢im c6
kha nang choddi dién tr khbng chia éa minh.

Trong cac phn tng gita axit va baa ndéi trén ta thy, axitdi vao ckd nhiéu
dién tir caa baz nén @i 1a tAc nhan electrophyl. Nigc lai, baz di vao ctd tréng
electron @a axit nén gi la tac nhan nucleophyl.

Tuy Ay, thuyét Lewis con nlxgc diém [a khéng gii thich duoc cac axit
loai hydroaxit. Nbu van dung theo khai ©im cia Lewis thi trong pin tng:

Cl-H + :NH;, — Cl:H:NH;
nguyén & hydro phi c6 hod tf hai,diéu d6 mau thén voi ly thuyét cdu tao chit.
5.1.1.3. Thugt Bronsted

* Axit 14 nhitng cHit (phan t trung hod, ion) cé khning cho proton.

Vi du: CHCOOH + HO S CH,COO +H'
HSO+ H,0 S SO + H;O'
Al(H0)e*" + HO S [Al(H,0)s0H]*
Nhitng anion CHCOO , SQ7, ...: Baw lién hyp.

* Bazo |a nhirng cHit ( phan & trung hoa, ion) c6 khnang nkin proton.

Vi du NH + H,O 5 NH," + HO
C{#d + H,O 5 CH;OH + HO
NH - NH;" + H,O S HsN™ - N'H;
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Nhitng cation NH", H3N - N*Hs, CH30H la axit lién lyp.

Quaday ta thy nuéc aing nhr nhiéu chit khac c6 ctic nhom hydroxyl ts
theo clt tac ding wi ndé ma tié hién tinh axit hay baz
Theo Bronsted, ritng axit At manh phii c6 nhing bao lién hop rat yéu va ngroc
lai, nhitng baz rat manh phii c6 nhirng axit lién kyp rat yéu.

Thuyét nay khic phuc nhroc diém caa thuyét Arhenius va cé niu vu diém hon.
* Ung dung céc thuyét axit-bazo

> Giai thich @ ché cac pln tng hiu co nhe phan @ng laai nuéc, ankyl
hoa, crackingdong phan ho4, trungop hoa, ...

> Du doan chéu huéng nmbt sb phan eng hiru oo

> Giai thich mbt sb phan ang aia hydrocacbon.

5.1.2. Cachio axit, baa: Dung thangio: Thang éc
- bon vi do: b6 pH
- Cachdo:

+Po bing toan bc: Cach tinh pH.

+Po bing maydo pH.

+Po bang chHit chi thi.
5.2. Giu tric phan tir anh hwéng dén tinh axit, bazo hiru co
5.2.1. Tinh clét axit va @iu tric cia hep chit hizu co
5.2.1.1. Cac nhém axitiu co phs bién

> Nhom |: Cé clra cac nguyénitcé cip dién tir khdng phan chia liénék
o cb6 cing - Y—H bao @m nhing ancol R-OH, tidancol R-SH, aminfH,
halofom XCH, v,v...

O day nguy@n nhan lam cho nguyénhydro linhdong chi yéu la do s
phan a@c cia lién Kt Y - H. Theong throng sr phan @c cang mnh, tinh axit
cang ing, ma g phan ac lién kKt Y - H lai phu thuoc vaodo amdién caa Y.

» Nhém 1I: Co dng

r’\
Y H

C
4
Gom c6 céaadai dién 1a enol, phenol Ar - OH, tiéphenol Ar-S-H, aryliari\r,NH
va @& nhitng hydrocacbon nhcéc arylamin AJCH, v.v...

Trong tirong hop nay, nguyéndt hydro t& nén axit ken khéng pli chi vi
sy phan ac cia lién Kt Y-H vado amdién hoi cao @a nguyénit C & trang thai
lai ho& sp ma chi yéu con vi cé g lién hyp 1am chugn dich mit d6 electron ¢
phia di d6i. Sr lién hop nay co th xay ra o trang thai phant chea phan ly (I1am
cho Y-H & phan ly) hay trang thai anion (Iam cho aniorstnén &n viing hon).
Vi du:
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C{)—H
T3

© Vi vay khi so sanh nhém 16i nhém 11, réu Y giong nhau va pin con ki cua
phan & khéng khac nhau néi vé nhom ti¢ thi tit nhién kyp chit thugc nhém I
phai co tinh axit nanh ton. Vi du phenol so i ancol, amin tbhm so i amin

béo,v.v...

» Nhém lll: Co ding

r\

J

Y

(

H
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Dai dién rit tiéu bEu la cac axit cacboxylic RCOOH #oArCOOH. Ngoai ra con
c6 cac axit tiocacboxylic, cac amit,v.v...
Nguy&n nhan xit hién tinh axitd day trong tr nhe cac lop chit nhém Il nhrng
c6 tinh axit con mnh hon nhiéu vi Z 14 nguyé@nit cia nguyénd c6 do amdién
l6n hon cacbon va liénd C=Z ludn luén phanuz manh. Vi di:

M

R o

]

H

+ Két lugn: Boi vai hop chit thuoc ca ba nhém, Bt ky yéu t cau tric nao lam
tang d6 phan ac aia lién et Y-H va tinh &n cia baz lién hyp (anion)déu lam

cho lyc axit &ing 1én.

5.2.1.2. Tinh axit cac o

Tinh axit caa cac
ancol

Tinh axit caa phenol

Tinh axit caa axit
cachoxylic aliphatic

Tinh axit cua cac
axit c6 vong thom

- Axit rat yéu:
ROHS RO + H
Muc d6 phan ly ph

thuoc vao fkin chit
cua ghc hydrocachor
R.

- By phén ly da

ancol no nk
CH;0OH, ’
C,HsOH,..\¢u  hon

- Phenol d@ng nhr
enol (axit nhém 1)
nén tinh axit @a
phenol lubn ludrn
1 manh hon & ancol no
va nréc

- tibphenol (GHsSH)
c6 tinh axit mnh hon
thidancol (GHsSH),
CeHsOH < GHsSH

nudc. Nguyén nhar

1(?)

- Axit cacboxylic
(thuoc nhom 1I) la
nhiing axit hHru o
dién hinh, cadai dién
don gian nht &
HCOOH. Khi thay
thé nguyén & H-C
trong HCOOH hng
cac @c ankyl (tte
hign hieu ung +l),

tinh axit yéu di rd rét.

- Khi thay th
nguyén & H trong
HCOOH king dic
phényl, tinh axit
giam di vi gbc
phényl ndt mat thé
hién hiéu ung -I,
mat khac con th
hién higu ung +C.

- Khi thay th
nguyén & H trong
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CH,COOH  hing
goc phényl thidugc

c6 nhom- Cac nhom th khac| Vi du: HCOOH (pKa
nhau trong vong= 3,75) > CHCOOH

la ancol
ankyl the hién hiéu

ung +l. Chinh hu
ung nayda lam ting
cuong mit do
electroné nguyén i
oxy trong ROH v3g
lam gam do bén
virng aia anion RO
(so wi OH).

- GHs0OH < GHsSH
(?) ,
- Khi thay tk
nguyén & H trong
nhébm CH c@a
metanol Bng nhing
nhém nguyén
khac nhau & lam
thay déi tinh axit aia
ancol.

+ Cac nhom anky|
lam gam tinh axit
(Vi c6 heutng +lI).

+ Halogen, metbxy
va cac nhém -1 kha
s& lam ting tinh axit.
- S5 nhém hydroxyl
trong ancol ang Ién
(polyol) thi tinh axit
cing tang tuy khong
nhiéu.
- Cha y: Tinh axit
cia cac enol.
thuoc nhém axit I,
trong d6 ngoai @
phan @c cam ung
trong phént con co
su lién hop gitra cp

electron 71Voi
electron n ga
nguyén & O lam

giam mat d6 electron

OH OH OH OH
> > >
NO, OCHy CHy NH;

Enal

cuia nguyén i O.

benzen @a phenol
lam thaydéi tinh axit
mot cach rd ét. Cac
nhom huat electror
lam ting tinh axit con
cac  nhom  day
electron lam gim
tinh axit.

- Cac nhém th ¢ vi
tri octd d6i véi nhém
OH gay anh hrong
khong gian khongdin
lim so i anh hrong
nhe thé ddi véi NO,

hoic COOH.
Vi du:

- So sanh:

- Xét v hiéu tng
dién tir thi para cd
anh hrong manh hon
SO Wi octd, meta
Nhung xét & hiéu
ung khéng gian th
octd c6 anh hrong
manh hon p-, m- (tuy
nhién anh hrong
khong bn).

1n-ankyl thi pKa thay

(PKa = 4,76).
Tuy nhién Rru ting
thém chéu dai mach

doi rat it (nguyén
nhan c6 th la anh
huong +lI & day
khong phi 1a yéu t
duy nhit [am thaydoi
tinh axit @ia nhom
COOH ma con ning
yéu t6 khac nhr hiéu
ung siéu lién bp,
twong tac gira nhom

cacboxyl i nguyén| .

tr H nao d6 trong
mot s goc
hydrocacbon,v.v...
Thay th céac
nguyén & Ha trong
axit axetic Bing cac
nhom metyl rd rang
c6 lam gam tinh axit
vi khéng nlirng héu
ung +l ting Ién ma &
hi¢u tng khong giarn
an ndgr qua trinh
sonvat hoa anio
cung tng.

- Thay ti¢ Ha bang
nhitng nhém th co
anh hrong -1 thi tinh
axit ting, cang nkiu
nhom tté -1, tinh axit
cang &ing nhanh.

Vi du:

a, ON - CH, -
COOH > CHSO, -
CH, - COOH >

CH;0 - CH, - COOH
>HO - CH, - COOH.

tinh axit manh hon
axit axetic vi gc
phényl cli yéu ch
thé hién hiéu ang -I.
Vi du:

CeHsCH, - CH, -
COOH <
CeHsCH,COOH.
Chi y: GHsCOOH
> CgHsCH,COOH?
(theo ly thugt veé
hiéu tng la ngroc
lai:

- Khi dua cac nhom
thé vao dgc phényl
trong phan & cac
Jaxit trén, tinh axit
S8 bién doi tuy theo
ban chit va Vi tri
cia nhom tk trong
nhan thhm va &
mic d6 anh hrong
Ncia nhom th con
phu thuoc c vao
Ciu to oia mit
xich trung gian dta
gdc phényl va nhon
cacboxyl.

- Anh hréng aia
cac nhom th o vi
tri méta va para:

+ Ankyl: lubn lam
giam tinh axit.

+ Cac nhom metbx
va hydroxy o vi tri

axit phénylaxetic co

méta (-I) nén lam

|
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Chinh vi\dy ma tinh
axit caa enol cao én
cua ancol no, nit 1a
khi trong dc R ¢o
nhom cacboxyl liérn
hop V&i ndi doi.
Vi du:

CHF—C——CH—=C——CH;,

d .

b, CkC - COOH > F -
CH, - COOH > CI -
CH, - COOH > Br -
CH, - COOH.

- Cac nhom t& o
nhiing M tri cangd xa
vi tri a gay anh
huong cang $u do s
tit nhanh hu tng
khi mach lién Kt o
kéo dai.

Vi du:

F:C - COOH > RC -
CH,COOH > RC -
CH, - CH,COOH.

- Nhitng axit
cachoxylic clra no
noi chung co tinh axi
manh hon axit no
tuong wng Vi cac
nhém C=C c6 Ru
tng -l. Vi tri caa i
dd6i  trong  dc
hydrocacbon c6 kh
ciing gay anh hrong
lén dén tinh axit ¢a
nhom COOH. Nhonm
C=C cang & g@an
nhom COOH thi tink
axit cang ing, tnr
truong hop nbi doi o
vi tri a,8 la v tri
thudn loi cho sr lién
hop gira nhom C=C
voi nhdm C=0. Hu
ung nay (+C) gaynh
huong ngroc lai higu
ung -lI. Do d6 axit
cachoxylic a,B-
chua no khong phi
la axit manh nHit

taing tinh  axit,
nhung ¢ vi tri para
ching c6 th phat
huy diy du anh
huong +C (cung wi
-1) do @6 d6 phan ly
cua axit gam.

+ CAc haloget bat
Ky vi tri nao dng
c6 héu urng -l manh
hon +C, nlit la &
méta nén chdng
lubn lam #ng do
phan ly @a axit, khi
ay déng phan méts
phan ly manh fon
dong phan para.

t+ Nhom NQ- la
nhém hat e manh
ca V& -C va -l nén
cac axit c6 nhom
NO, ¢ vi tri para
bao gb cing phan
ily manh lon méta
va #it ca déu manh
hon cac axit tong
ruong  c6  clia
halogen trong nha
1 thom.

- C4c nhém th & vi
tri octd gay anh
huong rt dic biét
dén tinh axit @a
axit benzoic. Bt ké
nhém tke thuwc loai
nao it nhéu ding
déu lam €ng do
phan ly @a axit do
hi¢u tng octd. Khi
kéo dai quang cach
gitta ¢hc phényl i

15

=)

trong day cac axi

Fnhém COOH bng

cach dua thém cac
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chua no. nhém trung giar
Vi du: nhu CH,, CH, -
CH; - CH=CH - CH | CH, vao thi héu
- COOH > CH=CH - | ttng octbé khéng cor
CH, - CH, - COOH >| r0 nira.

CH; - CH, - CH =|- Xét ¥ hiéu ung
CH - COOH. dién tr thi para cd
- Giita haidong phan anh hréng manh
cis - trans @a axit| hon so \6i octo,
cacboxylic a,B- | meta. Nieng xét \&
chea no, ddng phan hi¢u ung khong
cis throng phan ly gian thi octd mnh
manh ton. Nguyén hon p-, m-. (Nu
nhan @a hién tugng|ion COO co khi
khac bét nay la dof nang bken hoa Ioi
nhitng nhém ankyl va hiéu ang o- nhr lién
aryl trongdong phan| két hidro thi lam
cis & ¢an nhom|tang tl'nh’ axit, Bsu
COOH nén da gay| hhdm tke o- gay
anh hréng trong tr | higu ng  khoog
anh hrang octd. gian lai mot thi
- Lién k&t C=C du ¢ | lam tang tinh axit?)
vi tri a,B cing lam
taing manh tinh axit
cia nhém cacboxyl
mot cachdot ngot do
nguyén & C ¢ trang
thai lai hoa sp th
hién hiéu ang -l I6n
hon cac nguyénuit C
khac, nat khac trong
sd hai lién Kt n cia
n6i ba ch c6 ndt truc
tiép tham gia lién bp
voi -CO-, con nét
nira vi c6 nit phing
thing goc i mat
phing n caa nhém -
CO- nén khbng c(
tuong tacdo.

- Céac axit
dicacboxylic phan Iy

A=A
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theo hai Ac, ¢ nac
tht nhit c6 anh
huong aa nhom
COOH lam #ng tinh
axit, con ¢ nac tha
hai coanh hrong aia
nhom mangdién am
COO gay tac dng
nguoc lai. Trong dai
da 9 truong hop céc
anh hrong d6 cha
yéu laanh hrong aim

ung (x1)

Vi du:

a, HOOC - COOH >
HOOC - CH -

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

5.2.2. Tinh clét baz va diu tric aia hep chit hi#zu co
5.2.2.1. Cac lai baz hiru co théng ding
> Loai 1: Cac lyp chit tryc tiép phan ly thanh cation va anion OMoai
nay trong ddi it gap
Vi du: Triarylankyl cacbinol

QC_OH - QC+ + "

> Loai 2: C4c lyp chit co khi nang Kt hop voi axit nhy hé thong electron
n trong phant. Bo la nhtng anken, ankin, aren,...
Vi du:

o™ —_ c— < cr
e=c(_ Hel o=l
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H—C=—C—H * HO
T
> Loai 3: CAc lyp chit c6 khi nang K&t hop wi axit nhy cip electron
khéng chia @a né. Lai baz hitu oo nay &t phd bién va bao §m nhiu loai hop
chit hiru o nhr cac amin, ete, ancol, andehyt, xeton, estgp khit di
vong,v.v...Nling hop chit d6 co thé két hop lay proton o ra nhing hop chit
trongdo £ oxy hod éa nguyéntt c6 ap electron khéng chia (baywda kKt hop

proton) ting |én ndt don vi.

H—C=C—H -  HOH

Vi du:
NHz+ HY =— NH,’
R3N + HA — [R3N—H]+A
h/c amoni
R—C|) . HA —= [R—O—H A
H H
h/c oxoni

Quan tong nHit va dugc dé cip dén nhiu 1a cac baz c6 khi ning to
thanh kyp chit améni va oxoéni.

Nguyén nhan lam cho céeh chit thusc nhém nay cé tinh bada sr co
mit cip electron cha sr dung va kb ning cho ép electrondd. Cho nén cacéy
t6 cau trdc lam cho kinang ay ting I8ndéu 1am cho tinh bazting 1én.

CHsz-NH, > NH; > GsHsNH,
CH;COO > CI-CH,-COO
NH; > H,0

Trong trong hyp cac baa co du tao kiéu RZH thi gira lyc bazy cia phan
tor do Z gay ra vadc axitung Wi sy phan ly @a H trong ZH cé rﬁi lién quan
nghich: Tinh baa cang ing, tinh axit cang gim va ngroc lai. Va mdi mot trong
hai tinh clat trén hi c6 mdi lién quan ngith wi tinh chit caa cang lién hyp cia
no:

Tinh baz: C,HsOH > H,0 > GHsOH

Tinh axit: GHsOH > H,O > GHsOH

Tinh baz: C,HsO > HO > GHs0'

pKa cang lon, tinh bazo cang manh, va ngroc lai.
5.2.2.2. Tinh bazcac lai
Amin khéng| Amin thom Hop chit di vong|Hop chit chia
vong thom chira nito OXi
- Trong dung- Trong phan i |- Cac d vong khong - Cac hp chit
dich nréc, cac| anilin, goc phényl| thom c6 tinh baa | chra oxy nhr
amin ©n tai dudi | khéng nling cé| tuong tr amin twng | ancpl, ete
dang tr do valanh hrong -l ma| ang. andehyt, xeton
hydrat, hydrat con céanh hrong | - Bdi véi cac d vong| axit cacboxylic,
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nay phéan ly rat

phin thanh cég

ion:

RN + HOH S
R:N...HOH & |
RsNH]'HO

- Sy bién doi luc
baa cia amin
phu thuc vao
CAu trac phan tt
amin vadiéu kién
thuc hién phépdo
luc baw.

- Khi thay th
nguyén & H
trong NH; bang
cac nhom anky
(c6 hiéu ung -l)
thi tinh baz <

tang.
H-NH, < CHs-
NH, < CHs-NH-
CHs.

Tuy nhién amin
bic ba < amin
bac hai, c6 khi
yéu hon ca amin
bac mot la do
khac nhau & kha
nang sonvat hod
cac ion
ankylamoni

twong tng: Trong
dung dch nréc,
su hydrat hoa ca
ion ankylamoni
lam cho céac ior
d6 trd nén Bn
viing hon. Tuong
tac d6 cang
manh, ion cang
bén va cang &
sinh ra, daid luc

-C lam gam mat
do electron ¢
nguyén it N. Vi
vay anilin co tinh
ban» yéu hon

c6 vong nho tong
ung
(xyclohexylamin)
va ding Yéu hon
ca amoniac.

- Khi thay th
nhiing nguyén
H con ki trong
nhém NH bing
cac d@c phenyl
khac € lam gém
manh tinh baa.

Vi du:
diphenylamin
thé toa mui véi
axit manh nhrng
mudi nay b thuy
phan hoan toa
trong nréc con
triphenylamin
khéng to muwi
ngay @ voi nhirng
axit manh.

1- Khi thay tré
nhirng nguyén
H bing cac d¢c
ankyl (hiéu ung
+l) thi tinh baz
CsE tang 1én.

- Cac nhom th
1 trong vong benze
cia amin tlom
gay anh hréng
khac nhau dén
tinh baz tuy theo
ban chit va i tri
cuat nhom th

amin béo va aminmot phan.

co

thom trong d6 ap
electron clra st dung
cuia d nguyén i noi
chung con ¢ do thi
tinh bazm chi giam

Vi du:
O o000

wwwwwwwwwwwwwwwwwwwwwwwwwwwww

- Trong twong hop
cap € n aia d nguyén
tir tham gia 40 thanh
hé lién hop thom thi
tinh baz cha nguyén
td d6 thyc ¥ coi nhr
bi mat (vi du pyrol).

- Trong pyrazol v3
imidazol, trung tam
baz chinh la nguyér
tr N mang i doi
=N- chi khéng pHi
la nguyén & N trong
nhém -NH-. Nhing
nnguyén & N nay (=N-
) tuy con @p € chua
st dung nhrng tinh
baa thé hién yéu hon
ca NH; vi cap € d6 o
trang thai lai 8o sgf
lai  lien  két  voi
nguyén & Cs,’. Ngoai
ra con céanh hrong
cia cac nguyén ut
khac nlr N, S trong
truong hpp da
pyrazol, imidazol,
ntiazol, ...

- Anh hrong aa
nhom ti &n tinh
baa cua d vong thé
hién kha rd, vi d
truong hyp @a

pyridin. Sr bién doi

este, bp chit
nitro,v.v... duoc
coi la nhrng

bazy yéu vi to
ra @n pham it
ben.
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bazy cia amin
tuong wng cang
manh. So i ion
diankylamoni
R,NH,"  thi
triankylamoni
RsNH' bi sonvat
hod ¥u hon
khéng nlirng vi
sb nguyén i
hydro it lon ma
con vi héu tng
khéng gian lai
mot gay ra b1 ba
nhém ankyl.
Tuy nhién ®gu
tién hanh xag
dinh lyc baz cia
amin trong nitng
dung moi khong
c6 kh nang
sonvat hoa th
bazy manh fon
ca la amin fc ba.
- Khi thay tt
nguyén & H
trong nhém anky
cia amin Hng
nhém ti¢ co héu
ung -1 (OCH,
CN, CH=CH,..)
lam cho tinh baz
giam di rd rét.
Nhitng nhom th
c6 héu ung -l
hoaic -C mnh
dinh tnre tiép vao
nguyén i nito co
thé lam triét tiéu
tinh bao. Vi du:
(CR3)sN,

ion

CH;CONH,.

trong vong. Noi
chung, cac nhon
day e = lam #&ng

tinh  ban» va
ngugc lai.
- Anh hrong aia

nhém th & vi tri
p- 1a manh nht,
cac nhom th ¢ vi
tri o- dbi Vi
nhém amino th
hién hiéu ang o-
dén tinh baz cia
amin. Trongda $
truong hop bat ké
ban chit nhom
thé, tinh baz déu
giam (anh hréng
electron, lién kt
hydro, anh hrong

khéng gian).

I Vi du:
CeHsNHCH; >
CeHsN(CHg)2 >

CeHsNH-» (dO héu
ung khéng gian).

tinh ban theo du
ntric ¢ day néi chung
cing tuan theo cé
quy luat vé& anh hreng
electron (cac w tri

a,y teong duong Wi

cac \ tri o- ,p- trong
vong benzen. Vtri B

twong duwong Vi tri m-

).
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CHUONG 6: PHAN UNG HUU CO

6.1.Pinh nghia oo ché phan wng hitu co

1, Co ché phan ing 1a sr md # cua #t ca cac giaidoan co tié xay ra dia
mot phan tng hod bc. ( PGS.TSbao Hung @ong).

2, Co ché phan ttng 1a ip hop mot cachday du cac giaidoan ma ndt phan
rng hod lc da tri qua trong qué trinh & doi tir chat tham giadén sin pham tao
thanh. (TRy Nguyén Thanh Hing, Twong THPT chuyén Lé Qupon).

3, Mot pheong trinh hod bc théng throng cH trinh bay cht dau va cht
cudi cia e ma khéng cho Bt qua trinh hoadt dugc thee hién thé nao, tén trinh
phan tng dén bién ra sao,itc 1a khéng néu lédugc oo ché phan ang.

Co ché phan ting hod bc 1a condudng chi tét ma ¢ cac clat phan ang phii di
quadé tao ra $n prim. Condudng dé cé the phan anh cac béc co ban caa phin
g, cach phanat lién két va cach hinh thanh liérékmoi, tién trinh Bp thé va sr
sonvat hoa. (€ v ly thuyét hoa toc hiru co nam 1984).

4, Phrong trinh plan tng cH cho bét trang thaidau va céi caa he nhung
khong cho Wit qua trinh phn tng hoa bc xay ra nhr thé nao, néi cach khéac la
khéng cho Wit phan thg hoé bc xay ra theo o ché nao.

Theo quandiém aia thuyét dién tir, xét @ ché phan tng tirc 1a xét qua trinh
gay lién két va xét toan & cac tang thai @a he daduoc hinh thanh trong qua trinh
phan tng. Ngroi ta phan bit hai laai co ché phan ung:

- Loai co ché thir nht 1a loai co ché trongdé xay ra qué trinh 8y di ly cac
lién két caa phant tham gia phn ang va hinh thanh liénék msi nho déi dién tir
chi do nHt phan & dong gop (da tac nhan) pin tng hay da not phan & tham
gia phin tng. CAc phn tng Xy ra theo o ché nay @i 1a phan ang d ly hay ion.

So d6 phan ang d ly:

X: + R:Y - R:X + Y
Tac nhan Phéartham gia phn tng

- Loai co ché phan tng thr hai la lai co ché trongdo xay ra viec gdy lién
két theo keu dong ly, lién K€t méi duoc tao thanh do phanittham gia phn ing
va tac nhan pin tng cing gop chundién tr. Phin tng xy ra theo o ché nay
goi la phan ung dong ly hay pln ung e tr do.

So d6 phan tng dong ly:

X+ R:Y —> R:Y + Y’

(Hoang Tong Yém (chi bién) - Tinh Thanhboan - Ngug¢n Piang Quang —

Duong Vin TWe).
6.2. Phan lai phan &ng hitu co
6.2.1 Phan lazi theo hwéng bién déi thanh phdn chdt phdn i#ng.

1, Phin ¢ng thé: La phan @ng trongdd mbt nguyén & hay nhom nguyénit
trong phant dugc thay tié bing mbt nguyén ¢ hay nhém nguyénirtkhac.

Vi du:
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R—H + Cl—Cl ——» R—CI + HCI

R—Cl + HO —  » R—OH*+ CI

2, Phin #ng tach:La phan itng lam cho hai nguyénirthay nhém nguyénrtbi
tach ra kibi mot phan & ma khéng c6 nguyénrthay nhdm nguyénrtnao thay
thé.

Vi du:

N/
/TN

\

H—C—C—Br —_— C=C + HBr
S\

H—C—C—OH ——» + HOH

3, Phin #ng ong: La phin tng trongdé hai phanit (haic ion) Kt hop voi
nhau 4o thanh nt phan & (hoac ion) moi.

Vi du:

N/ |

c— + HOH ——>» H—C—C—OH
/ C\

|
\C:O + HCN ——>» —C—OH

/
CN

Truong hyp phin thg dng aia nhing phan i giong nhau (trong la nhéu
phan tr) dugc goi la phan ing trung lp.

Ba laai phan ung trénduoc ki hiéu bing chir dau ocia tr tiéng Anh hac
tiéng Latinh trong ung, a1 thé 1a S: ti¢ (substitution), E: tach (elimination) va A:
cong (addition).

Trong & ba lai phan tng d6, déu co thé xay ra sr chuyén vi lam chugn
chd cia mdt nguyén i hay nhom nguyénitnaodo trong phantt. Boi khi nguoi
ta coi sr chuyén vi la mot loai phan ung thi tu.

6.2.2. Phan lai theo ddc diém aia g bién dai lién két: Cac plin tngddng ly va
dily.

Trong phin thg hod hc céac lién Kt hod hc bi dat ra va hinh thanh theo
hai cach khac nhau:

- Theo céach thh nhit: Lién két cong hod t bi dut ra theo kéu ddng ly,
ngha la MO lién Kt bi phan ét sao chay mdi nguyén i caa lién Kt d6 con ndt
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AO, lien k&t méi hinh thanh trong phari tsin phim la do s xen phi caa hai AO
¢ hai nguyenﬂ: moi tham gia lién Et moi do:

BMA+B

bong hop

. . Phan tng hai giaidoan
A+ C —» A:C

A—PB + (;'_> A:C + B Phan tng mjt giai doan

Nhitng phin ang »ay ra theo kéu nhr trénduoc goi 1a phan wng dong ly hay
phan tng dhc.

- Theo céch ti hai: Lién Kt cong hoa tr phan cach dly ngtia 1a b phan
cach khongidi xirng & mot phia naadd, sao cho MO liénd 5 thupe v mot
nguyén & nhat dinh, khi hinh thanh liéndt mai, MO lién két c6 ngwn gic tir mot
nguyén & nhit dinh & lién két cii dem ki theo céch péi tri:

A:B —» A, B
' } Phan trng hai giaidoan
A+ C —>d1 y
A:B + C M A:C + B Phan tng mot giai doan

Nhirng phin trng xay ra theo kéu nhr vay goi 1a phanang d ly.

6.2.3. Phan lgi theo $ lweng cac téu phan tham gia vao giaifogn quyét dinh
toc dé phan ing

Theo cach phan #nay ta phan Igi:

- Phan tng don phan i

- Phan ing luong phan

- Pan tng da phand
6.2.4. Phan lai theo tién trinh phdn #ng

- Phan tng Nuclephin (N)

Vi du:

(N) H

C|—?3+—@N — CH3—(|;—0|-|
CN

- Phan tng electrophin (E)

O\\ //O

S
SoH
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6.3. Co ché phan wng hiru co
6.3.1. Phin ing thé
6.3.1.1.Pinh nghia: Phan tng thé 1a phan ang trongdd mdt nhdm nguyénit
(haic mot nguyén i) trong phantt duoc thay tté baing mbt nhém nguyént (haic
mot nguyén i) khac. Throng throng nhom ti hai ket hop ngay vao nguyénrt
cacbon teéc kia lién Kt voi nhom thr nhat, nheng trong nét 5 truong hop co
thé sinh ra §n pim chuyén vi, trongdd nhom thi hai ki khdngdinh vao nguyén
tir cacbon noi trén.
6.3.1.2. Phan lgi: 3 loai chinh
- Thé nucleophin ()
- Thé electrophin (§)
- Thé theo @ ché gbc (k)
6.3.1.2.1. PN UNG THE NUCLEOPHIN (Sy)
1. Khéi niém chung

Phan ung tké nucleophin § xay ra king sr tin céng @a tac nhan
nucleophin (Y) vao trung tdm thi electron vas phan ét anionit @ia nhomdi ra
(X) cung Wi cap electron ¢a minh (X:):

Y o4 R——xN—» Y—R + X

Tac nhan Y la anion mhC, H, O, S, N,,...haic la nhrng phan i trung
hoa nlwr: HOH, RNH,, PH;...

Tac nhandi ra X & nhing nguy@énd hay nhém c@o amdién caodi ra ¢
dang anion X nhue Hal, OH, OR, OS@R, OCOR,...hac nhrng nhom clra dién
tich drong di ra & dang phani trung hoa nt: N'R,, SR,...

Trung tam phn tng & nguyénit cacbony trang thai lai hoa sh s hay sp
va nhirng nguyénd khac nlx O, N, S, ...

Phan tng dién hinh la pln tng S & xay rad cacbon lai hoa $é mit do
e nho nhit, hat nhan khéng bchin va tac nhanitiép an.

2. Phan lai

- Phan tng Sy ¢6 sr phan ét lién két C-X trude, tin cong Y sau: (Phn ang thuc
loai don phan i Sy1).

- Phin tng S c6 sr phan &t nhémdi ra va &in cong Ydong thvi: (Phan tng di
gua tang thai chugn tiép ludng phanit nén la {2).
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—C —X + Y — Yé.._. (‘: ces
/ N

- Phan tng xay ra king hai giaidoan tach - éng qua krp chit trung gian cha i

doi:

‘ ‘ - HX \ _ / + HY ‘ ‘
A I P N O
- Phan ting c6 & tan cong @a Y treéc va phan & nhomdi ra sau. Pin ang
thudng xay raé nhirng hop chit c6 chra nhém CO, CN, ...
3. Nhan dang phan éng S v 5=
a, Chit phan izng: Chat phan @c: |55< - X
- R: Nguyén & cacbond trang thai lai hod sh sg hay sp va niing nguyén &
khac nlr O, N, S,... Phntngdién hinh 1a pnung Sy d& xay rad cacbon lai hoa
sp’ c6 mit do e nlo nhit, hat nhan khéng bchin va tac nhan&tiép cin.
- X: Nhitng nguyénd hay nhém cd@o amdién caodi ra ¢ dang anion X nhe Hal,
OH, OR, OSGR, OCOR,...haéc nhirng nhém clra dién tich drong di ra ¢ dang
phan tr trung hoa nti: N'R,, S'R,...
b, Tac nhan
-Anionnht C,H, O, S,N...
- Phan tr trung hoa
+ ¢t~ Yorhr HOH, H-Hal, H-OR, H-NH,...
+ CIl: Y nhr Cl : PCl, Cl : PC}, Br: PBeg,...
4.Piéu kién phan wng
- Xay ra¢ nhiét d6 khéng cao.
- Dung mai phanc.
- Phin &ing throng c6 xuc tac (axit, baztuy thuoc 1a xdc tac cho ¢ phan ang
hay tac nhan).
5. Céch Vit co ché

§1_> Y—C— + X

5.1. @ ché §1
5.1.1. & che
Phan (g xay ra qua hai giadoan:
- Giaidoan 1:
R X —L @ , P
- Giaidoan 2:

K + y© _nhanh, R— Y

77



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

Vi du:
CHa CHs

CH3;—C —OH + HClI — CH;—C —cl + HyO

CHs CH;
- Giaidoan 1:

CHs3 CHg

o

CHg_C‘: —OH CH;—C + HO

CHs CHg
- Giaidoan 2:

CHs CHs

B 6 |

CH3—(‘: + Cl CH;—C —CCI

CHs, CHs
5.1.2. NHin xét

5.1.2.1. @ ché Sy1 xay ra qua hai giaifoan. O giai doan dau, nhém X b tach ra
duéi dang anion X tao thanh cacbocation, cation ndyoc solvat hoa it nii.

Giai doan hai throng cacbocationat kém k&n nén né phn ang ngay wi bat ky

tac nhan nucleophin nao xung quanh nd. Goan nay >y ra nhanh, pi thuoc

vao trong tac inh dién, 1a rong tac kiéng cté dién tich, nglia 1a trong tac nay
dugc danh gia Bng lyc Coulomb. Gin d6 phan tng nhr sau:

A

In

_1t_ t6 hop lon

lon hoa

Toa do phan 1’rn=g
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Giai doan quyét dinh ¢ d6 la giai doan ion hoa. Ngoi ta da ching minh &ng
giai doan ion hoa c6 tinh ¢t thuan nghch (chgu thuain chim hon chiéu nghich
rat nhiéu).
5.1.2.2. Gu tric cacbocationia chit phan ang
- Téc @6 phan ung phu thudc vaodo bén caa cacbocation. Cacbocation carémpb
tbc d6 phan ung cang cao. Nhom &hco hiu tng +1, +Co vi tri @ d6i véi trung
tam phin ¢ng 1amén dinh cacbocation, laning Hc o6 phan tng:

(CH)sCBr > (CHy),CHBr > CHCH,Br > CH,Br

(Q‘|5)3CB|' > (C5H5)2CHB|' > GHsCH.Br > CHsBr
Nhu vay phan tng Sy1 thudng xay rad cacbon Be 3 dia cac gc aralkyl va ankyl.
- Do d¢ bén oia cacbocation nén trong cacaphing tté Sy1 c6 s chuyén vi
cacbocationtt bac thip sang Bc cao va &n pham thé thu duoc ding phi thuse
Va0 sr chuyén vi nay.

Vi du:
<|3H3 CHLI (|:H3
CH3—(|:—(|:H—(:H3 + HCl — CH3—(|:—(|: —CHj + CH3—(|:—CH2—CH3
H OH H H cl
. . .2 —clo — 3 - metylbutan 2 —clo — 2 — metylbutan {ién
Do co6 s chuyen vi cacbocation: y y ten)
H Y HaC H
HsC - — > >+_<H
CHs HaC CH
CH3 3 3
Cation bc 2 Cation hic 3

5.1.2.3. Bn chit cia nhomdi ra X

Tbc @6 phan ung Sy1 phu thuoe vao n chit nhdmdi ra X, réu nhémdi ra
X thanh dng X cangdn dinh thi fc d6 phan tng cang én. Cac nhém th hat
electron trong nhondi ra 1amén dinhdién tich amg anion, laming phin ang. Sr
ting tinhén dinh aia nhémdi ra c6 th dat dugc bang xdc tac.
Vi du: Phin tng aia din xuit halogen RXang khi cé xic tac Agco khi ning tao
phac voi halogen.

R—C—Cl+ A — » [R—C----CI ----- Ag}+ — > R—C

5.1.2.4. Bn chit tAc nhan nucleophin Y

- Trong plin tng Sy1, toc d6 khéng ph thusc vao wng do va bin chit Y nhung
san phim hinh thanhdi phu thuc vao trong tac @a cacbocation & Y. Theo
nguyén ic cacbocation c6 éhturong tac Wi bat ky Y nao c6 trong dungich phin
ung tuy c6 g chon loc va anh tranh.
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- Tuong tac éa C véi Y 1a tuong tac axit — bay, dodd tuwong tac ph thuoc vao
tinh bao cia Y. Toc d6 cua qua trinhittong tac nayang khi ting tinh baa cua Y.
5.1.2.5Pong hpc aia phan ang

Phin ang Sy1 1a phin tng bic 1. Pln ang ch phu thuc vao clat phan
ung ma khong pinthuoc vao tac nhan p@im ing.
5.1.2.6.Anh hrong lap thé
- Trong cacbocation, nguyén trung tam 14 lai hod 4pcond chit bandau la sp,
néu ting tké tich dia nhom té & nguyén i trung tam, ang lyc day lap thé va ting
nang hrong aia g, trongdo trang thaidau ting lon hon & cacbocation cho nén
trang thai chugn di gan vé phai cacbocationdn. Nhr vay, ting thé tich nhom th
la mit 6n dinh cHit bandau nhiéu hon trang thai chugn, dodo, thc do phan tng
tang.
- Vé mit hod hyc 1ap thé, hop chit bandau la chiral, ngta la cé trung tamb dbi
xung, € tao thanh kp chit trung gian cacbocation achiral c6 tiabi xang. Tinh
hinh hpc cia cacbocation nay céing lrong arc tiéu néu co st phan 1 phang cac
lién két d6i voi nguyén & cacbon lai hoa §pCat|on nay co &t phing déi xang
nén |a achiral. c d6 twong tac @a cation nay & nucleophin khéng phthuoc
vao phéai naoia mit phing Xy ra sr tin céng éa Y. Nhr vay, hop chit bandau
hoat d6ng quang bc thi sin pram tao thanh éa Sy1 14 $in pram raxemic hoa.
- Tuy Wy ciing c6 nling phin tng con thuduoc mot lvgng sin ptm quay éu
hinh so wi chat bandau, co ti¢ giai thich ting sr chin caa nhémdi ra ¢ phia
nhomdi ra 1am ghm kha nang #in céng vao phidd caa nucleophin.
Vi du: Khi thuy phan 1- phenylmetyiclorua thiroc hai gn phim vei ty 1é 51 :

49%
H
" - & HZO /H v OH
o Cl—>» B CI /I///,,,CH + H C.\\“\\
HiC” 3 3 H
CeHs CeHs CH3 CeHs 675
51% 49%

5.1.2.7.Anh hrong aia dung moi

Trong ptainting Sy1: R— X—=[R ... X] — B+ + X tang thai chugn phan ac
hon chit bandau nén khi ing 6 phan @c caa dung mdi, § sonvat hoa ting thai
chuyén I6n hon chit bandau, ning hrong trang thai chugn giam manh hon chit
bandau, nén ing d6 phan ly khi &ing d6 phan ac dung méi, ¢ d6 phan ung
tang.

5.1.2.8. Kk nang anh tranh

- S\1 <E1: Sin prim oia phin ang Sy1 bao gb ciing kém theo @ phim E1 va
nguoc lal.
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Vi du:
[
‘ Y CH3—C|:—Y
® Sl
CH,—C
CHs,
E1 7
CH, c\
CHs
- Sr chuyén vi

Do do bén aia cacbocation nén trong cacaphing th Syl c6 s chuyén vi
cacbocationit bac thap sang Bc cao va & pham the thu dugc ding phu thuoc
vao sr chuyén vi nay.

Vi du:
<|:H3 CHLI (|3H3
CH3—(|:—(|3H—CH3 + HCl — CH3—(|3—(|3 ——CHz + CH3—(|:—CH2 —CHs
H OH H H Cl
2 — clo — 3 - metylbutan 2 — clo — 2 — metylbutan {jién)

Do c6 s chuyén vi cacbocation:

H
H H3C H
H.C = —_— o+
3 <CH3 >—§H

CHa H5C CHj
. Cation lic 3
Thuc‘mg%%tll(ﬁ)gi %%%g hop chugn vi:
R;CC'HR’ -~ R,C'CHRR’ chugn vi ankyl
R,CHC'HR — R,C'CH,R’ chugn vi hidrua
5.2. G ché S§\2

5.2.1. @ ché: Phan tng xay ra qua mt giai doan

0
[Y...R-..X —_— Y—R+ X

R—X + Y
Vi du:
CH;—CH, —CI + HOH —> CHj; CH, OH + HCI
o+ 0- O0+0-
CHj
o+ o- _ o-

S5— _
CH; —CH, —Cl + HO HO+.:+ C...Cl=—= HO——CH, —CHj +Cl

H H
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5.2.2. NHin xét
5.2.2.1. @ ché S\2 xay ra qua mt giai doan, 1a @ ché dong o, truc tiép khdng
c6 hyp chit trung gian maab thanh tang thai chugn ludng phant xacdinh e
d6 caa phanung.

Gian db ning lrong aia phin thg §2 nhr sau:

+ Trang thai chugn

»

Toa do phan 1’1n'g

5.2.2.2. Gu trdc chit bandau
- Khi tang tré tich nhom th ¢ trung tam phn ang, trong tacday lap thé ¢ trang
thai chuyn ting, I6n hon chit bandau, dodé toc do phan tng giam.
- Kho khin lap thé ting tir dan xuat bac 1 dén bac 3, dod6 din xuat bac 3 khong
tham gia pln ang Sy2, tnr mot vai treong hop din xuit bac 3 khéng co kinang
tao cacbocation va dung Yamh thi din xuat bic 3 ndy @ng co tié xay ra theo
S\2. Nhr vay dan xut bac 1 tham gia pdn thg 2 1a & nhit.

CHCI > CH,CH,Cl > CHCHCH,CI > CH,C(CH),Cl.
5.2.2.3.Anh hrong aia nhém X: Trong tr nhur & Syl.

Khi ting thé tich @ia nhomdi ra, trng thai chugn bi mat on dinh ton 1a
chat bandau, dodé toc d6 phan ung gam. Vai trd quan wng la nhirng yéu t6 lam
6n dinh anion hinh thanh XCac nhémii ra chra nhom th hat electron laming
phan thg 2 vi 6n dinh anion haydién tich am hinh thanh trongatrg thai
chuyén.
5.2.2.4.Anh hrong aia tdc nhan nucleophin
- Vé mat lap thé, theé tich aia y ting lam ndt 6n dinh trang thai chugn, lam gam
kha nang phin tng
- Vé mat electron, khi chudn tir chit bandau sang ting thai chugn, réu 12 Y thi
dién tich am éa Y trong plic giam, réu Y 1a phan trung hoa thi Y trong pic
xuat hign dign tich drongs _ _

R-X+Y = [Y..R. >§] -+ R-Y +X

o+
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R-X +Y = [Y..R.X] = RY" +X
- Cac Y c6 nhém thhat e cé tinh bazgiam, dong thoi ciing 1am gim kha niang
phan tng, ching han:
Y NO CHCOO GHsO GHsO
Ked 1 20 400 1000
( kg : Hang $ toc do)

Khi dea nhom th cho e, tinh bazcaa Y ting lam ting kha ning phin tng
song mdi twong quan nay khdng c6 tinhatlchung cho i Y va chi so sankiuoc
khi cac Y cling cdién tich Amo clng ndt nguyén é.

- Trong phin tng $y2, tdc nhan Yén cong vao trung tdm ph tng king kha nang
dua cp e tham gia vao liénékvéi C hay nguyénit khac céanh hrong i toc do
phan ang ( khac i tinh baa la anh hrong ©i can king). Kha ning dé goi a tinh
nucleophin. Tinh nucleophinréng déi thay déi tir phan ang nay &i phan ang
khac nén khéng cé thang tiyddi. C6 nhéu nhan é anh hrong i tinh
nucleophin niing chi yéu gbm cac nhand sau:

+ Nang lrgng solvat hoai@m Y cao lam gim nang lwong trang thai @ ban so wroi
trang thai chugn codién tich gai toa hon.

+ Lyc lién Kt caa Y i 2p aia C king lién Kt bén hon thi tmang thai chugn bén
hon nén iing tc 6 phan ang tHe.

+ Thé tich Y I6n lam giam toc do phan ang.

+ Nguyén & tin cdng vao trung tam phung aia Y c6dé amdién I6n gitt chat u
hon nén én phai c6 ning lrong In hon dé dat trang thai chuygn.

+ Do phan ac hod én lam & dang bén dang ddm may e ngoai némdng tacon
dinh trong tang thai chugn hon.

- Sr lién quan gka tinh nucleophin va tinh baphu thuoc vao dung méi. Trong
dung mdi aproton thi hai tinh nay tring nhau cémdrdung mdi proton thiak
nhu ngroc nhau.

5.2.2.5.Anh hrong lp thé

Vé mat hoa hoc lap thé, phan tng Sy2 1a quay éu hinh vi kep chit bandau
co tinh hat dong quang bc € di qua phirc hait hoa c6 trung tam chiral hayitb
dbi xung ma khi thy phan 8§ cho 4n pram hat dong quang bc. CGiu hinh @a
san phm ngroc voi ciu hinh @a chit bandau, ngha 1a c6 g quay éu hinh, @i
la quay Valden.

Vi du: Khi tac ding Nal Wi (S) — 2 — clobutanégsthu dugc (R) — 2- iotbutan

H /H
CH3COC
\\\C—CI + NAr =S ks I—Cy, +  NECT
) CH
H3C C2H5 C2H53

5.2.2.6.bong hpc phan ting ’
Phin tng &2 la phin tng kic hai, song éu tac nhan Y wra la dung moi thi
c0 kic nhat hay gi bac nhat.
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5.2.2.7.Anh hrong aia dung moi

- Anh hrong aia dung méi di kha nang phin ang thé hién ¢ hang $ dién méi,
trongdé cac dung méi phanrc solvat hoadt nhitng trang thai codién tichdinh
chd so sanh dia cHit bandau va tang thai chugn.

- Anh hrong aia dung mdi 4t phac tap, song én chi y &ng vai trd quan tmg
cua dung mdi la solvat hafién hinh hay solvat hodic biét va solvat hoa krich
tan.

5.2.2.8. Kk nang anh tranh

- Sl e&2
+ V& mat hoa hvc lap thé: Co ché Syl theong cho én phim raxemic hoa con\@
co sr quay @u hinh do éu truc d@ia cHit trung gian cacbocation vaatg thai
chuyén phbi tri 5, song tirc ¥ tinh hod hc lap thé khdng thuduoc nghiém ngt
nhu vay.
+ Hai phin tng trén chla hai gbi han vé co ché, sr thaydoi gitra hai @ ché phy
thuoc vao tie tich nhém th trong clit bandau, hiéu tng e @a nhom th, nhit 14
anh hrong aia tdc nhan Y va dung moi. Néidgincach nghiém ndg thi khéng cé
sy khac nhau gia 2 @ ché 6 va phin ang co tié xay ra qua niing @ ché trung
gian dia hai @ ché do.

-S2 ~E2
Vi du:
CHz —CH, O—CH, —CHz + H0
S\2
H,SO,
2 CH—CH, —OH —2
E

2CH2:CH2 + Hzo

6.3.1.2.2. PEHN UNG THE ELECTROPHIN - S
1. Khéi niém chung
Phin tng thé electrophin § xay ra do & tan coéng @a tiéu phan thiu
electron vao trung tam phung giau electroni@ chit bandau.
So d6 chung nix sau:
.
R—7 + E+ — w» R—E + Z
Chat bandau phai cé trung tam cé @t do electron &n nhr nhitng hop chit
thom aren, kp chit chea no hdc hop chit no duoc haat hoa ing nHing nhém
thé cho electron.
Tac nhan electrophin |a fihg tAc nhan cé obitanding nhr cac ion drong
hoac nhitng hyp chit cé obitan chra chit day.
2. Phan laai
- Sc1: Hop chit trung gian 1a cacbanion.
- S22: Hop chit trung giano trang thai chugn mangdién tich drong.
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Quan tong va pld bién la phin tng S cia cac aren va ankan cé trung tdmatho
hoa.
3. Nhan dang phan t&ng ’
- Chat phin ung: La nfitng chat phai ¢6 trung tam co @t do electron én nhr
nhitng hyp chat’thom aren, krp chat chuea no hdc hop chit noduoc haat hoa tang
nhitng nhém tk cho electron. ,
- Tac nhan: La ning tac nhan c6 obitandtng nhr cac ion a&rong hdic nhirng hop
chat co6 obitan chra chit day nhu:

o0+
';(\: Y

HA*Hal R+—Hal HO—N®5 HO—%3H R —8+—0

Hal

4. Piéu kién phan wng

- Phan irng xay ra ¢ nhiét d6 khéng cao.

- Dung mai phanc.

- Phan tng throng cé xdc tac ( tinong la axit Liwis).

5. Viét co ché

5.1. Phin #ing thé Sz vao thpp chit no (Cacbon no)

Nhitng hop chit co lién Kt phan ac & dang cliu sr tin céng @a tac nhan
electrophingién hinh |1a cac ¢p chit co kim, xay ra theo phn tng thé Sc. Chang
han nhr mot s phan ang sau:

CH;—Mg—Br + Br—pBr — CH;—Br + MgBr;

CoHs—Hg CHs + HgCl, — 2 C,Hs——HgClI

CH; =—=CH —CH; —Li + HOH — CH, ==CH —CH; *+ LiOH
Phan ang c6 the xay ra theo o ché S:1 va 2.

511 Gché Sl

5.1.1.1. Vét co che

R—7 =< R + Z'

R+ E —» R—E
Vi du:
CH; =—=CH —CH; —Li + HOH — s CH;, ==CH —CH,; *+ LiOH

+
CHy =—CH —CH, —1j

CH, ==CH —CH, + Li

- +
CH2 —CH —CH2 + H — CH2 —CH —CH3
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5.1.1.2. Nln xét

5.1.1.2.1. Bn chit caa chit phan ang

- Phan ang phu thuge vaodo bén caa cacbanion. Cacbaniogrbkhi c6 nhom th
hat electron hiic duoc giai toa. Cacbanionab thanh c¢é &u hinh pling hay gn
phing hdic hinh thap ¥i su nghich dao ciu hinh.

BN A0

R Hoe O =—= ¢ H -
VA C\H H o
H

Cau hinh cacbanion Su nghich dao cacbanion Cacbanion iy

5.1.1.2.2. Bn chit dung moi
Tir cacbanion ping c6 tié cho @n pHim bao toan éu hinh, quay &u hinh hay
raxemic hoa phthuc chi yéu vao dung méi.
- Pdi voi dung méi phan ec lon nhr dimetylsunfoxit thi thudugc sin pham
raxemic hoa.
- Béi voi dung méi ion hod tp thi cho §n phim wu tién ko toan éu hinh.
- Péi véi cac dung méi phanue axit yYéu nhr etylenglycol, metanol thi thduoc
san phim quay éu hinh.
5.1.1.2.3Anh hrong lap thé

NGi chung, cacbanion céig tric hinh thapab thanh khi dly R — Z, trong
truong hop chung, hoadt 1ap thé caa trung tdm pim tng duoc bao toan. So i
S\1, giaidoan the hai¢ day la s tin cong @a E va R c6 thé xay ra ba teong
hop phu thudc vao ndi twong quan i toc do nghich dao:
- Phan ung »ay ra nhanh bn tbc d6 nghich dao hinh thap kép cacbaniorns
phim duoc bao toan du hinh.
- Phin ang chim hon sr nghich dao, sin prim 1a quay éu hinh.
- Phan ang xay ra cling éc d6 véi sy nghich dao thi thudugc sin pram raxemic
hoan toan hay a1 phan.
5.1.2. & ché §2
5.1.2.1. VEét co ché
Co ché xay ra qua mt giai doan theo & ché chung:

+

+ +
E + R 7 » E...R..-Z — E_R+ Z
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Vi du:
CHz—Mg—Br + Br Br » CH;—Br + MgBr,

+ +
Br + CH3—Mg——Br —» | Br +++ CHz~---Mg-----Br |—» CH; —BrH +MgBr

5.1.2.2. NAn xét
5.1.2.2.1. Bn chit cua chit phan ang va tac nhan
Trong phin thg S2, tAc nhan electrophin cé obitabrig tin cong vao obitanib
chiém cao éa cHit bandau, ngha la ctt bandau bt buoc phai c6 obitan cht day
dé két hop V6i obitan tbng. Diéu d6 lam cho s tan cong dén thuan loi hon & lién
két C — Z, dad6 bao toan &u hinh ma khéng ndgbh dao ciu hinh nhr ¢ Sy2.
Trong tang thai chugn S2, nguyént cacbon trung tm gh tng bio toan du
hinh tr dién sp.
5.1.2.2.2 Anh hrong lap thé
N6i chung pln tng S2 bao toan éu hinh.
Vi du:

CeHs CeHs CeHs

| HgC|2 | B |

.
H—C—B(OCH,y), ———» H—C—HgCl —»= H—C—8r

CH; CHs CHj

R(-) R(+) R(+)
5.2. Phin sing thé electrophing hgp chit thom ’
5.2.1. @ che: Phan ung xay ra qua nt giai doan va c6 hinh thanh & 6 hop

chit trung gian.

H X

+ - - +

© ) x @‘_ @x ‘_©/ ' H
+

X Phic nn Phic o

5.2.2. Niin xét

5.2.2.1. Phn ang thé electrophing hop chit thom xay ra qua 1 giadoan va hinh
thanh ndt sb hop chit trung gian |a pc 7va phic o .

Gian db nang lwong ala S
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Chat dau

Toa d6 phan rng

- Phrc n: Khi tAc nhan electrophin taaidg wi nhan benzen ¢ hét tao duoc
phac 72 nhu la mpt tiéu phan trung gian khéngeh. Trong plic nay, & electron
cia nhan thhm van bao toan. Bc do tao thanh va phan uphic nay xy ra At
nhanh. & tao thanh plc nay thrc & khénganh hrong i téc do phan tng ding
nhu ban chit caa sin pkam tao thanh.
- Phrc o hay ion benzoni ladp chit trung gian mangién tich drong #ip trung
trong nhan thm va gii toa gitra vai nguyénut. Sy hinh thanh pirc nay c6 s thay
doi trang thai lai hoatt Cgpz sang Gy, nénda pha hy tinh thom cia nhan benzen.
Do d6 giaidoan nay la thu nféit. Qua nghiénteu thiy cé tinh trong quan dia e
d6 thé va tinhdn dinh aia phrc ¢ hay noi cach khac tinteb cia phrc nay qugt
dinh tc do cua phintng &
5.2.2.2.Anh hréng aia diu trac cht bandau dén kha nang phin tng

Vé kha nang phin tng, miit d6 electron noéi chung trong nhan benzen cang
lén thi tAc dng aia X' cang &. Do dd, cac nhom thco héu tng +1, +C lam ing
kha nang phin ang, cac nhém th-1, -C 1am gim kha ning phin ang.
5.2.2.3. & dinh hrong aia nhom th
* Thé mot lan:

( Miii tén ch thé mot 1an vao cac tri do)

* Thé 1an 2: Nhom tlé trong nhan benzen gay ra ghan b mat do electrons cac

vi tri con hi cua nhan: ortho, meta va para ném kiiing thé caa tac nhan
electrophin #p theo vao cacivri d6 ding khac nhau nénogla sr dinh hréng
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cua nhom th. Ham lrong trong ddi cua sin pham thé ortho, meta, para hay &h
nang dinh hréng aia nhém th dugc xacdinh bing trang thaién dinh aia phic o
& cac \i trf khac nhau. Rt o cangon dinh, ¢ do thé & d6 cang &n va sn pham
d6 chiém uu tién.

- Cac nhom th ¢ héu tng +1 nhr cac @c ankyl R -dinh hréng thé vao \i tri
ortho va para.

- Cac nhom té chi c6 hiu tng —I déu 1am thu dong hoa nhan vdinh hréng vao
vi tri meta.

- Nhom thé c6 hiéu ttng - va —C lam bdong hoa nhan vdinh hréng vao meta.

- Nhém tté cé hiu ung +C manh nhrng —I yéu nhr OH, OR, NH, NHR, NR,
hoat hoa nhan vainh hréng vao ortho va para.

- Nhém ti¢ c6 héu tng —I manh va +C nlr F, Cl, Br,... 1a I dong hoa nhan
nhueng dinh hréng vao ortho va para. Trongrtmg hyp nay, cac halogen cééni
tng —I manh hon +C nhéu ¢ trang thai thh.

* Khi vong benzen cé hai nhémé&hsr dinh hréng aia nhom th thi ba phu thuoe
vao & hai nhém th. Cé cac trong hyp sau:

- Néu hai nhém th déu hat hoa nhan, nhom éhoat hoa manh ntit khong cté s

dinh hréng:
CHg CHs CHg
Cl
Cl,
EEEE—— >>>
Cl
NH; NH, NH,

- Néu mot nhém tté hoat hod con rat bi dong hoa thi nhoém thhaat hoa qut
dinh hrdng the cia tac nhan tinba:

OH OH
Br
Br,
E— -

NO, NO,
- Néu ¢6 hai nhém thda ¢ vi tri meta wi nhau, lréng thé thr ba khongdn cong
vao \i tri ¢ gitra hai nhém thvi hi¢u tng lap the khong plr thuoc vaoanh hrong
dinh hréng aia hai nhomta. ‘ ‘
Nhu vay trong & co $in ptam the 1 lan, 2 kn, nhiu lan.

5.2.2.4. T |é @dng phan ortho — parayTé nay phi thusc vao héu ang lap thé va
ca hiéu irng electron.
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- Khi tang thé tich nhém th, ty 1é ddng phan ortho cang .
- Khi dua nhém t cho electron vao tac nhating giam xac st ortho.
- Trong trdng hyp nhém tié c6 héu tng — C nle NO,, CN, dong phan orthoab
thanh khéngdn. Nhung khi nitro hoa thitong dong phan orthoal 1én hon dong
phan para.
5.2.2.5. Tac nhan eletrophin
- Tac nhan X 1a axit Lewis, ngha 1a théu e, céanh hréng i téc do phan tng
ciing nhr ty I¢ dong phan.
- Néu X' 1a axit yeu, ngha 1a s thiéu hut electrond nguyén i tdc nhan cang i
su khac nhau & tbc do cua tdc nhan & benzen va &h xuat thé cang én.
- Néu X' 1a axit manh thi kin than néda c6 ring krong cao én thiét cho phin
tng, khong hay i#oi hoi su chuyén e tr nhom tié t6i trung tam phn tng.
- Tac nhan coslya chon chit bandau.
- Tac nhan #ng anh hréng %i san ptam thé ¢ cac v tri khac nhau trong phar t
chat bandau.
- TAc nhan giauang lrong € tao thanh rgng ortho va parash hon khi c6 nhém
thé vu tiéndinh hréng meta vadong l6n meta khi c6 nhém éhuu tién ortho —
para.
- T4c nhan nghéoang lrong hon thi t 18 sin pram phy thudc vao kn chit caa
nhom tié theo quy dc chung.
- Electrophin c6 tinh @ lya cao wi chat bandau theong cho § 18 sin pham
ortho/para khéng cao vadng meta nb. Electrophin khéng ain lya, co kh nang
phan tng cao, cé khuynhudng xuit hién tinh clon lya thip véi chit ban dau
cing nhr lya i tri.
5.2.2.6.Anh hrong aia dung méi va xdc tac
- Dung méianh hrong dén toc d6 phan tng ding nhr ham lrong ddng phan.
- Khi diing xuc tac thi dung méi éih hrong ©i téc do tuy khéng nhu nhrng
khéng céanh hrong ©i ham krong cacddng phan. Pim ang S vao nhan thong
dung xuc tac Friedel — Crafts céakining tao phrc cho nlan

R -X...Al GI hay R -X..AIG... Al Cl;

o+ o- o+ o-
6.3.1.2.3. Plin i#ng thé theo @ ché gic Sk
1. Khéi niém chung
Nétdic treng aia cac bp chit no, dic biét hydrocacbon no, la tham gia fahing
thé theo @ ché gdc S, trongdd nguyén i hydro dinh vao cacbon ndugc thay
thé bang halogen hay &t nhém nguyénit khac. Quan tmg hon c 1a phan tng
halogen hoa theavaché gbc. Ngoai ra con ¢ riimg phin ung thé khac ding theo
co ché S nhu nitro hod, sunfoclo hoay bxy hoa, v.v....
So do cac plin tng theo o ché gbc tr do K

R—H + XY —>» RX + HY

XY: Halz, SQCIz, R3C - QCI, CCJ,Br, )
Phan ttng xay ra khi c6 chdu sang hac co chat khoi mao.
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2. Nhan dang phan wng

- Chit phan tng: L& cacbon lai hoa $p hidrocacbon no).

- Tac nhan: P4 1a gbc tu do.

3.Piéu kién phan ing

- Phan ¢ng »ay ra ¢ ning krong cao ¢un néng, askidén chéu).
- XUc tac: Throng dung cac la peoxit.

- Dung méi: Khéng phanuc nhr ete, CCJ, CS, xiclo hexan...
4. Viét co ché

4.1. Gy ché: 3 giaidoan

Vi du: Phan trng giira ankan va clo:

- Giai doan khoi mao

X—X —hp— X' 4+ X
Giai doan hinh thanh @c trung gian pln ung X la giai doan khoi mao. S tao
thanh @c tr do king chat kich thich, nhit hay quang hoé lao bang phin tng oxi
hoa kh. 7
- Giai doan phét trén mach

X + R—H —> XH + R ()] .
. n lan
R+ X—X _  » R—X + X©@

Giai doan nay c6 aing lrong hait hoa nid, mdi gc tao thanh trong pim tng kich
thich gay ra s chuyén hoa nhiu phan t, do d6 toc do kich thich cé th nho
nhung ¢ do6 phat trén mach rt Ion. Phin tng chdi dac treng bing chéu dai
mach trong ang Wi sé giai doan phat trén mach lp lai nhiéu lan cho ndt giai
doan khoi mao. Toc do giai doan nay xacdinh ¢ do6 chung @a phin ang ding
nhu tinh chon loc aia phin tng tré.
- T4t mach

R+ R —» R—R

X"+ X — = X—X

R+ X —» R—X
Phan ¢tng fit mach lam nat trung tam §c cin thiét cho s phat trén mach, nén
giai doan tit mach cangén thi chéu dai mach cang nb.
Phan tng it mach co tté thuc hién bing trong tac d¢a hai gc tr do goi 1a t6 hop,
hoic king chuyn hidro gita hai gc dé tao thanh kbp chit no va clra no, @i la
su chuyén khéng cantdi. N6i chungdé tro thanh phanit trung hoa én hai doc tu
do.
4.2. NHin xét
4.2.1.Anh hrong aia chit bandau

- Noi chung, trongﬁlt ca cac trong hop, khi ning phin ing &ing khi chu;@n tur
cacbon Bc nhit t6i cacbon Bc hai bi bac ba. C6 ngia la dic tw do cang bn thi
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phan ing xay ra cé}ngét. Sy ting nay trong & béo nhéu hon trong I& thom béo,
vi nhan phenyl landn dinh goc hon.

y H H CHs
H—\C T« H,C—>C < H3C—>(£‘ < H,C—>
H H CHj CHs
- Vé tinh toan:
+ Kha nang tham gia pim trng aia:
Cacbomab 1 : Cacborid?2 : Cacboid3
* Clo: 1 : 3,8 : 51
* Brom: 1 : 80 : 1600
+ Trén @ so ty Ié trén dr doan 1 18 san pham tao ra.
Vi du:
~ Cl CH, CH CHs
CH3—CH, —CH —CH; + Clp _huy |
CHs CHs (|:H H —CHj
. I
Cl CHs
(2) c|:|
\.CH; CH, C CHs
(3) CHg

% (1)=(1.9/(1.9+3,82+51.1)).100%= 13,01%

% (2)=(3,8.2/(1.9+382+5,71.1)) . 100962,05%

% (3)=(5,1.1/(1.9 +3,8.2+51.1)) . 100984,94%

- Phin tng thé theo @ ché gbc S la phin tng o ra mdt hon hop sin pham thé
nhiéu lan: San pram thé 1, 2, 3,... &n

Vi du:

CHy C HsC =—Cl + HCl
HC —CI + CIQV—> CH.Cl, + HCI

(2)

h

CH,Cl; + Cl'— 3 CHCl, + HCI

3
CHCl, + Chv_____ o Cé|4) + HCI

(4)
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4.2.2.Anh hréng aia tdc nhan pin tng
- Flo throng tac dng At manh I8t tao ra $n pham hu (HF, C). Trong nhing
diéu kién that ém du nhr pha loangy tuong khi ing CRCl, haic nito trong Bi
hoic thrc hién phan wng ¢ nhiét d6 thap — 80C, ngroi ta ding cH thu duoc din
xuat péliflo.

- 16t rat kém hat dong, phin ung idt hoa thu nigt, thuan nghch (phin tng ngtich
dé hon), cho nén mén phan ng xay ra phai dung HIO; dé oxi hoa HI sinh ra.
- Clo va brom caio haat dong wra phii. Phan ing clo hoa va brom ho&x ra
twong déi diu dang va émid (rfu chiéu sang mnh haic dét , clo € tham gia
phan ang hwy). Cé haidiéu dang chu y:
+ Kha niang phin tng aia brom kém bn clo. Brom tac dng rt cham v6i CH,,
kho phin itng Wi (CHs)4C va khéng plin itng Wi CgHsC(CHg)a.
+ Tinh chon loc cia brom cao &n clo. Khi brom hod 4u nhr chi tao ra din xut
bac cao.
4.2.3.Anh hrong lap thé
Giai doan quyét dinh ciu hinh @a sin ptam la (2) trong giaifoan phat trén mach.
Vi R ¢ du tric pling hay gn phing nén % tin cong Rtir hai phia i Xac stt
gan nhr nhau. Nix vay, phin tng S dan t6i sy raxemic hoabiéu naydugc thyc
nghiém xac nfn.
4.2.4.Anh hrong aia dung moi
Phan ang ghc it nhay véi tinh phan ac cia dung méi. Tinh an loc caa phin tng
lén khi ding dung méi cso kmiang to phic nvéi goc tr do, nhit 1a tinh clon
loc tang khi dung dung méi thm.
6.3.2. PHAN UNG TACH
1, Pinh nghia
Phan ang tach E 1a qué trindi ra khoi phan tr chat bandau dong thyi hai nguyén
tr hay hai nhém nguyérdt
2, Phan lqu
- Phin tng tach halogenua hydr®&hydrohalogen hod) cadd xuat halogen nb
tac ding aia bazo

RCH—CH, —Hal —2  » RCH==CH, + HHal
- Phan ing tach éc (dehydrat hod ) cac ancol flbhc ding aia axit

+
RCH—CH,—OH —H —» RCH=—CH, + H,;0

- Nhiét phan hydroxyt tetraalkylamoni

+ - 0
RCH—CH,—NR; + HO —' » RCH==CH, + HOH+ NR;
- Nhiét phan cac axetat va xantogenat ankyl
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0
RCH—CH,—OCOCH, ——» RCH==CH, + CH3COOH
0 .
RCH,—CH,—OCSSR ———» RCH==CH, + COS + RSH

Céac phn ung tach noéi trén co éhtheo hai lai co ché. Loai tha nht
thuong xay ra trong dung ith, bao §m cac o ché E2, E1 va Elcb. Lo tha hai
thuong xut hién khi nhét phana tuéng khi, bao §m oo ché Ei va ot vai o ché
khac rira.

3, Nhdn dgng phin #ng

- Chat phan tng: &> X0 -

- T4c nhan pim ung: Tach bp chit ndo thi dung tac nhatbi lap tinh chit caa
hop chit d6 ( Dung baa tach axit va ngoc lai).

4, Piéu kign phdn ing

- Nhiét @6 cao

- Dung mai phanec

- Phan irng throng c6 xuc tac.

5, Viét co ché

5.1. Go ché E1

5.1.1. G ché

Twong tr Sy1, E1 la pln tng hai giaidoan, sin pham trung gian 1a R Néu
khéng ghi vai trd 4t quan tong aia dung méi ta coesdo:

Vi du:

5.1.2. Nian xét

5.1.2.1. @ ché tAchdon phan i E1 trong tr co ché Sy1 Vé giai doan chim tao ra
cacbocation, nimg ¢ giai doan sau thi khac&hudéng aia phin tng. Trong phn

tng E1, cacbocation tach protamtra $n phim chra no.

5.1.2.2. Gu tric cacbocationi@ chit phan tng

- Téc @6 phan ung phu thudc vaodo bén caa cacbocation. Cacbocation carémpb
tbc d6 phan tng cang cao. Nhdm &hcd hieu ang +1, +Cé vi tri a d6i véi trung

tam phan tng lamén dinh cacbocation, laning Hc do phan tng:
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(CH)3CBr > (CH),CHBr > CHCH,Br > CH;Br
(6H5)3:CBr > (GHs),CHBr > GHsCH,Br > CH:Br
Nhu vday phan tng xay ra & dang wi dan xuit bac badé hinh thanh
cacbocation #x ba.
- Phan ttng tach E1 thong dung cho cacdp chit ancol trong méi trong axit
manh dé tong hop anken qua cacbocatiororh [a cac dn xuit halogen hay
sunfonat cho & hop sin pram phic tap:

OH
@ HapOs © o

85%

5.1.2.3.Anh hrong aia nhémdi ra: Nhémdi ra thre & khénganh hrong dén giai
doan sau nén & cac RX khac nhadéu tao ra nét luong olefin gbng nhau.
5.1.2.4.Pong hoc cia phin tng: Phn ang E1 1a phn tng bic 1 vi \an toc cia
phan tng ch phu thuoc ndng do caa chit phan ang chir khéng ph thugc vao dng
d6 tdc nhan nucleophin.
5.1.2.5.Anh hréng lp the

Vé phuong dién hoa lc lap thé, cac plan tng E1 trong dungidh khéng
c6 tinhdac tht nhr phan tng E2, vi cacbocation trung gian sinh ra &a tric
phing, dodd sr tdch khéng ph thudc vao éu hinh d¢a phani bandau. Tuy \ay
néu nhom X clra i khoi nguyén & C mangdién deong mdt khoang cachdu xa
mada xy ra sr tach préton hgc néu trong plan ng ch tao ra nhing cip ion
trung gian, this tach theo Ku trans & chiém vu thé hon.
Vi du: Trong thrc €, ¢ nhirng diéu kién cia phin tng E1, & haidéng phan cis va
trans @a 1-metyl-2-cloxyclohexadéu tao ra 1-metylxycléhexen la chinh, cling
véi 3-metylxycldéhexen, ning tr dong phan cis ( tach &i trans) ¢ 18 1-
metylxclohexen caodn:

H
CH,
H
CH3 \
/ 1-Metylxyclohexen
CH cis- ¢ H
H H
H \ %K
CHy CHs
3-Metylxiclohexen
H Cl
TRANS-
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5.1.2.6. & chuyén vi

Phan tng E1 con c61s chuyén vi caa cacbocation nho Syl, béu hién
trong nhirng phn &ng xuc tac axit. Cing han, phin tng tach éa 3 — metyl — 2 —
butanol khéng pdi cho 2 ma 3&n pHam:

CH; OH
CH;—C—C—CH;
]

3-metyl-2-butanol

'

CHs H CH; H CHj

CH3 _C:C_CH3+CH3_C_C:CH2+ H——C :C_CH2 _CH3

H H
2-metyl-2-buten 3-metyl-1-buten 2-metyl-1-buten
Bai vi c6 qud trinh chudn i hidrua r cation lic 2 i bac 3:
CHs CH
| o
® |
CHg —C——C——CH; —> CH;—C—C—CH,
H H H
Cation 3-metyl-2-butyl cation 2-metyl-2-butyl
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Theo @ ché chung sau:

CH; OH (‘:H3 H
®
CHs (‘3 (‘3 CHy — ' > CHy—C (‘: CHg
H H |L c‘)H2
3-metyl-2-butanol i e?—l o
-2
]
CH;—C (% CH;
L
]
(‘:Hs T {2y CHs—C=C—CH,
CH3—C—C—CH, —Hb — CH; H
®
| M ]
Ha CHy—C—C==CH,
3-metyl-2-butanol ‘
H
[
TH3 T WPy CHe—C==C—cCH,
Hx—CH,—C—C—CH; — CH
@ 3
ILy - HY CHZZC/

CH,CHs,
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5.2. Co ché E2

5.2.1. Gy ché
0- -
Ye + H C C X » Y cee He-. == .g(
Trang thai chugn tiep
/ O
YH + C=—=¢=C + X
O day:

-XcotrelaF, Cl, Br, 1, OSGR,....

- Y™ la mot anion hay phanrttrung hoa i cap electron cha sr dung ( baz) nhu
OH’, CHs0, CHsO', NRy,...

Vi du: Phan irng tach HBr# bromua nky tc ding aia etylat natri trong etanol:

H Br H Br H H
P / P / P s ©
/C—C\/// — /C_% > /t—c + BrH + C,HsOH
HiC || H 1 HC | H HsC \H
C,H:O
5.2.2. Nian xét

5.2.2.1. @ ché phan ttng tach nucleophinrbng phant E2 c6 nling nét trong tr
co ché phan tthg 2 vi ding la ptan tng mbt giai doan vadi qua phirc haat dong
( trang thai chugn tiép).

Khac Wi phan tng S§,2, trong plan ung E2, plkc haat dong sinh ra do
trong tac gira tdc nhan Yva nguyénit S3- hydro trong phanat chit phan ang,
phan tng nay tach préton cungsvY~ va nhom X,dong thoi tao san pHim chra
no.

5.2.2.2.Anh hrong aia cHit bandau

- Phan tng E2 laddng b, giai doan quyét dinh thc do xay ra sr phan @t lién két
C — H va C — Ziong thoi.

- Trong phan tng tach déa cac ankylhalogenua, tinh cacbaniop,méndua thém
nhom ankyl vao @ hay Cg déu lam ting ¢ do phan tng.

- Kha niang phin ang aia chit dau cing phu thugc vao Bn chit cia nhémdi ra.
Nhom di ra ¢ dang anion cangn dinh thi tc do E2 ting, nghia Ia nliing nhém
thé hat electron trong nhéwi ra 5 1am ting t6¢ d6 phan tng.
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5.2.2.3.Anh hréng aia tdc nhan nucleophin

Phan ttng E2 ¥ & voi ndng do cia bao trong phrong trinh ¢ o, mat khac E2
cling fat nhay véi tinh baz caa tac nhan. Tinh bazua tac nhandn, thc d6 phan
rng cangng. Va thy rang trong phn tng E2 én dung baa manh hay dung tac
nhan KOH/GHsOH.

5.2.2.4DPong hpc aia phan ang

Phan ang E2 & phn ¢ng bic 2 vi van t6c phan ang throng phu thude ¢ hai thanh
phan tham gia pin ung.

5.2.2.5.Anh hrong aia dung méi: Dung mdi cang phanccthi lam gam toc do
phan tng.

5.2.2.6.Anh hrong lap thé

- Vé mit ly thuyét, nhom X c6 th bi tAch ra cung nguyéi t3- hydrod cuing phia
( tach kéu cis hay la Ku syn) hdc khac phia & n6 ( tach kéu trans hay 1a Ku
anti)

\X QX : \Xc —C/
TN /

X H
Hop critchuano  Hop chéit no Hop chit chua no Hop chit no
- J - J
,Y Y
TACH KIEU CIS TACH KIEU TRANS,

- Thye # ching © phan tng E2 iy ra theo ktu trans. Tinkiac thu Bp thé nay co
nhiéu nguyén nhan:

+ Mot 1a, réu so sanh ang hrong aia cac tang thai chugn tiép thi tmng thaiung

véi sy tach kéu transon dinh hon trang thaitng wi su tach kéu cis, vi khdng ¢

sy day nhau gira cac nhém C...H...¥Y ~ va C...Xéf
+ !—Iai la, & tao thanh cac obitam <t thuan lgi honnéu phan ng tach xy ra theo
kiéu trans.

Ta c6 tié phat béu mot qui luat chung nir sau: % tach rdng phan E2 cH xay

ra & dang khi nao @t trung tam tham gia ph ung ( H — C — C — X ) &m trong
mot mat phing, nghia 1a cac nhomildtacha vi tri trans (hay antiddi véi nhau.

- Phan tng E2¢ cac hyp chit vong ding chay theo kéu trans.

- Tuy nhién, quy lat tach kéu trans chép ding dugc cho céc hinh th(ciu dang)

c6 nhing nhom btacho vi tri trans kéu trac. Cac hinh thtrans c6 nting nhém
bi tacha vi tri bién khong tham gia ph ting tach &dng phant, vi bén trung tam
H — C — C — X khéngam trong ndt mat phang.

5.2.2.7. & canh tranh E1 va E2

- E1: Uu tién tachy cacbon Bc cao nlit va to ra i doi cé nhéu nhom th nhat.

( Tach theo quiic Zaixep).
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Vi du:

KOH/C,H:OH
CHy—C——CHy—CH; ——223 CH3=—CH—CHs;—CHj

|
L E1

- E2: Trong phn tng E2, Bu X khéng mangiién drong va khéng c6 an rig
khéng gian ( Cl, Br...) thi&téach ra cung & H ¢ C bic cao nlit ( Quy #c

Zaixep) rtu X mangdién tich drong va kém hat dong hadic rat cong kenh (‘'NRs,

SRZ .) thi & tachg cacbon Be thip.( Tach theo quist hépman). Nt vay, quy
tic HGpman ngoc voi quy tic Zaixep va ch yéu ap ding cho pln tng E2.

Vi du:

o

(CHg)o,CH—CH—CH; —12 3 (CHg),CHCH =——=CH,

®NMe,
6.3.3. PHAN UNG CONG (A)
1. Pinh nghia: L& phan ang trongdd 2 phant (haic ion) kKt hop véi nhau thanh
1 phani (haic ion) moi.
2. Phan Il
2.1. Dya vaodic diém aia lién Kt:
- Phan itng @dng cacbon-cacbon (C=€C=—c)
- Phan itng @ng cacbon-oxy (C=0)
2.2. Dya vao lréng bén doi thanh pln chit phan ang va phan chia tac nhanaph
ung, ta co cac pim ang:
- Phan itng @ng electrophin
- Phan itng @dng nucleophin
- Phan ang gc
3. Phin #ng ajng electrophin
3.1. NHin dang phin tng
- Chit phan tng: L& nhig hyp chit chra no c6 cha lién Kt boi, cha yéu 1a
anken va ankin.
- Tac nhan: L& nimg tiéu phan co6 obitan éng ¢ dang cation hay phanrttrung
hoa.

Y: H, RO, Hal.
~
Y. X —>» {
X:-OH, Hal, - NH,...
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3.2.Diéu kién phin iing
- Nhiét d6 khdong cao
- Dung méi phanc
- XUc tac: Axit Liwis

3.3. Viét co ché
3.3.1. & ché
T _ Y X
ORO- ® X | |
—C—0C + Y:X = C—C—— =—C—C——
‘ ‘ Cham ‘ Nhanh ‘ ‘
~ X Y
® Y |
—C—C— =——C—C——
‘ Nhanh ‘ ‘
Vidu
o S o . 4
C:C\ + HOH —> H/C C\ OH
3.3.2. Nian xét

3.3.2.1. Phn ung ®ng Az gdbm nhiéu giaidoan, quyét dinh ¢ d6 chung @a phin
ng 1a giaidoan odng tiéu phan mangfién tich drong o thanh $n phm trung
gian R. Truéc khi tao thanh R cé thé tao thanh plic ngitta C = C i XY. Co
ché Ag vao i ba néi chunguong tr co ché Ag vao rbi doi.

Gian db niang lrong nhr sau:

E 4

Chit dau

San phim
Toa d6 phan trng
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3.3.2.2. Kla nang phan tng aia chit phan tng
- Chat phan ttng c6 nat do dién tir cua ndi ddi (ndi ba) kon thi khi nang phin tng
cang cao.
- Téc d6 phan tng quyét dinh ¢ giai doan tao ra cacbocation,éu R" cang Bn thi
phan tng xay ra cang dt. Nhe vay nhom tié day e o lién két boi 1am ting kha
nang phin tng Ag, Nhom hat e lam gm kha nang phin ang.

% Chuy:

=  (CH),C=CHCOOH > transgHsCH=CHCOOH > trans

CH;CH=CHCOOH > CH=CHCOOH

" HC=—CH< CH,=CH, < GHs;c=—=c-COOH < GH;CH=CHCOOH
Su khac nhau & kha nang gira lién Kt c==cva lién Kt C=C Isn dén
muc ngrdi ta cé the brom hoda cbin loc chi riéng roi ddi cia anken
VD: CH,=CH-CH,-c=—=cH + Br, 2 BrCH,-CHBr-CH,-c=—=cH
Giai thich: Ankin kho tac dng wi tac nhan electrophinolm anken la vi cac,e
ndi 3 duoc gitr chit hon bai 2 nguyén i cacbon laido sp ( Gp c6dd6 amdién lon
hon Cyp2) va lién Kt c==c ngin hon lién Kkt C=C.

» Ankin dé tac ding wi tac nhan nucleophinoim.
3.3.2.3.Anh hrong aia tac nhan
Tac nhan cang phamrc thi khi ning tham gia pin tng cang ét.
Vi du: HCI > HBr > CHCOOH > HOH
3.3.2.4. $n ptam phin tng Ae
- Thuc nghém cho thy phan tng Ae tao ra Bn hop sin phim, phi lop v6i co ché
nhiéu giai doan. Phin itng Ae xay ra theo kréng tao cacbocation dn viing hon (
Quy tic Maccdpnhicop).

Vi du:

Br _CH2 CH2 Br

NaCl
CH,——CH, + BI, Br —CH, —CH, —Cl

NaNQO;

Br —CH, —CH, —ONO,
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HyC—— CH ——CHs
H,C— CH =CH, + HOH ——>»

,OH
San pkam chinh
HsC—— CH,——CHj

San pram phu - OH
- Truong hyp khéng tuan theo qui¢ Maccopnhicop:
¢ CH,=CH-A : Alanhém hate anh (N'Rs, CF;, ...)
VD: (CH3)3sN*-CH=CH, + HI = (CHg)3sN"-CH,-CHjl
« Hydrat hoéa gian &p: (qui ic Hopman) A (BF; electrophin)
(Hydrobo hod)
3RCH=CH + BRy > (RCHCH,):B
(Oxy hod)
(RCH,CH,)sB + HO, 2> RCHCH,0OH + HBO;
NaOH
3.3.2.5.Anh hrong lap thé
- Céc nguyeénit lién két boi véi nhau khong té quay tr do quanh tric noi gitra hai
nguyéen & dugc. Néu nhr sy cong hop xay ra dong thoi thi phan ung phii chay
theo keu cis ( kéu syn ) ngie 1a X va Y cungan céng & mot phia nlat dinh aia

ndi doi:
X—Y
//C—C\\\ MIS aunf] C —C I

/N

Con réu nhr XY cong khongdong thoi thi phan tng c6 tie chay theo kéu cis hay
kiéu trans ( kéu anti ):

2 o X
% AN /
X _Y C_C Cong trans vt ] C _C I
\ b
Y
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- C6 nhéu di kién ching © sy cong hop vao i d6i (Ag) chi yéu xay ra theo
kiéu trans. Gii thich khuynh kxéng &ng trans 1a do prétotr dang phrc z (ion
protoni)da lam an ng ¢ 1 phia éa i ddi 1am cho anion conai chi c6 thé tin
cbngo phia condi.

3.2.6. & chuyén vi

Vi du:

CHy—CH ——CH,—CH==CH, + HOH —»

@Hg CH —CH, —CH ——CHjs

‘ ‘ Thuc t thuduoc it

< CH;—CH ‘CH CH—CH; N
O

CHs H
>
C|3H3 Thuyc t thuduoc nhiéu
CH;—CH,—C CH,—CHjs <
OH
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Do c6 s chuyén vi:

CH3—CH —CH, —CH==CH, + HOH —H »

\
o (9

CH,
CHs—CH —CH, —CH —CHy —» CH3—CH —CH ——CH,—CH;

| ~— | N
CH;  ChugnviH CHs Chuyen vi CHs

4. Phin irng cpng nucleophin - A,
4.1. NHn dang phin ting
- Chat phan ang
o+ A 5.
— &= (o,N,..)

La andehit, xeton, axit,ad xuat, amin, nitrin. Cac lién & C=C ding tham gia
phan tng nay khi phanit c6 nhém th hat electron rnh.
- T4c nhan pim tng

SN - {

4.2.Diéu kién phin tng

- Nhiét d6 khéng cao

- Dung mai phanwec

- Xlc tac:

+ Axit: XUc tac cho cht phan tng

+ Baa: Xdc tac cho tac nhan

4.3. Viét co ché

4.3.1. @ ché: Phin tng ludng phant, hai giaidoan, sin prim trung gian |a dt
oxanion.

X: H, RO, Hal..

Y: - OH, Hal, - NH...
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Y Y
O+ AJ- OA O- ‘ ° Z® ‘
—C—=X + Z:Y —— —C—X — C XZ
‘\/ Cham ‘ Nhanh |
Vi du:
\C:O + HCN —_— —C|3—CN
/ o
4.3.2. Nln xét

4.3.2.1.Anh hrong chit phan ang:
- Nhitng hiéu tng lam &ng d6 phan a@c cia chit phan ¢tng lam &ng khi ning
phan trng va ngroc lai.
- Kha niang phin ung aia nhém C=X & cang cao éu J +¢ cacbon cangéh va
dién tich amo trang thai chugn tiép cangduoc giai toa. Nhu vay, nhom tig hat e
( CCls, CF,...) lam #ing kha niang phin ung, trai hi nhémday e ( Me, Et,..) lam
giam kha nang phin tng.
Vi du:

HCH=—=0O > CHy—CH=—70 > CHz;—C——CH;,

O
4.3.2.2.Anh hrong aia tac nhan
Tac nhan cang phamrc thi kha ning tham gia pin ang cang dt.
4.3.2.3.Anh hréng aia xuc tac
- XUc tac Bing bao: Baz lam giam kha ning tham gia pin @ng aia chit phan
ung nhrng lam ting kha nang phin tng aia tdc nhan.
Vi du:

OR OR
& - \c/ M,\C/
4 \O@ / \OH
- Xlc tac Bing axit: Axit |am gim kha ning phin tng aia tdc nhan nimg lam

ting kha ning phin ang aia cHit phan ung.
Vi du:

R

ROH

®
" \C@ ROH \C/OHR 4P \C/OR
/ / \OH / \OH
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- pH i vu
Kha nang phin tng i

Tac nhan

Chat phan tng

»

pH ti vu pH

4.3.2.4.Anh hrong lap thé

- Binh throng phin tng @ng XY vao RR,C=0 khong c6 tinkiic tha Bp thé vi
s3 tao ra bén thé raxemic RR,C(OX)Y. Tuy nhién Bu nhém C=0 i véi C’ thi
s3 uu tién ko ra ndt dong phan quangde khéngddi quang naato, theo quyic
Cram: YX &ng vao nhom C=0Outphia it b &n ndgr khdng gian varng wi trang
thai chuyn tiép 6n dinh hon.Ty 1& hai sin prim dong phan ph thudc kich thrée
cac nhom th trong hyp chit cacbonyl va tac nhan.

5. Phin #ing apng gic - Ag

5.1. NHin dang phin tng

- Chat phan ang: Hop chit c6 lién Kt boi C=C

- Tac nhan: XY: G, HBr, HSCH,,....

5.2.Diéu kién phan ung

- Nhiét d6 cao, anh sang

- Dung méi khdong phanuc

- XUc tac Bing tdc nhanab goc tr do nhr oxi, pedxit

- Thuc hién phan tng ¢ tudng khi.

5.3. Viét co ché

5.3.1. @ ché: Ba giaidoan

- Giai doan 1: Khoi mao: Tao gbc tr do hat dong

R—O:0 R » 2RO

H:Br+RO. — 3 ROH + Br.
- Giai doan 2: Phat tén mach

107



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

N_/ ] \
Br +/C—C\ — Br—(‘:—(‘;

‘ ‘ ‘ > nlin
B—C—C " + HOR > B—C c‘: H + RO

. ] y

Giai doan 3: Tat mach
RO + RO R—0:0—R

5.3.2. Nlin xét

5.3.2.1. @ ché cong As ( Cong hdpman) trai & quy tic cong Maccopnhicop.
Nén sin pram phin tng Ag khac \bi san phim phan ing A, tuy c hai phin ung
déu dién ra theo réng wo sin pham trung gianong déi bén. Co ché gbc 1a @
ché day chugn.

5.3.2.2.Anh hrong aia cHit phan ang

Phan tng Ag dién ra theo iéng o thanh gc tr do trung giantong doi bén.

Vi du:

BI’ + CH3CH :CH2 E— CH3CHCHzBr > CH3CHBI‘CH2

CHCHCHBr + H:Br ———»  CH;CH,CH,Br 4+ Br

5.3.2.3.Anh hrong aia tdc nhan: Tac nhan §égtr do X ) tin céng vao vtri nao
thuan loi vé mat do €.

- Néu X ¢6 tinh énhu CI, Br, CF,...ta ¥p kha nang phin thg aia anken theo
thtr tw giam voi CF; nhue sau:

MeLC = CHM, > (E) — MeCH = CHMe > MeCH=CHCH, =CH, > CF, = Chk
(1)

- Néu X ¢6 tinh nucleophin thi 4t tu vé kha nang phin ang € nguoc lai. Vi du
khi X' = CHy' thi chiu oaa (1) ngroc lai.

5.3.2.4. lap thé caa phin ang: Uu tién éng theo kéu trans (vi d caa phin tng
cong HBr vao xycloanken).
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CHUONG 7: PHAN UNG OXI HOA KH U’
7.1. Khai niém chung
Trong phan tng vd @, ching han:
Na + Cl - Na + Cl
Gl khir Cfat oxi ho&
(Cht bi oxi hod) (Cht bi khir)

Qua trinh nhn electron la qua trinh oxi hod, qua trinh cho tetecla qua
trinh kh.

Trongda $ truong hpp, phin tng oxi hoa - ki 1a phin tn can Bing gita
dang oxi hoa va kh. Hai cang nay & hop trong nét phrong trinh chung ¢ 1a
phan tng oxi hoa kk. Quan ném trén khongiuoc dung 6ng rai trong hoadu co
Vi

- Lién Két trong hop chit hiru oo 1a lién Kt cong hoa ti, it c6 khi ning
chuyén thanh ion.

- Khé do dugc ar chuyén dich electron vaing kho gii thich cac gia irdo
duoc trong plin ang oxi hoa - kixr.

- Phan tng oxi hoa - kir trong ho& bc hitu o lién quan cht ché voi co
ché cua phin ting, ngha 1a lién quandi cac tang thai chugn tiép haic cac lp
chit trung gian.

Tuy nhién, trong dt s hé oxi - hod klir cia Hru oo, ching han nhr hé
quinon, hidroquinon, ang phrong phap gc phb co th do va xaadinh dugc céac ia
tri cia qud trinh chudn dich thuin nghich d6.Trong hod tiu oo, nguedi ta dung cac
khai ném khéac la 6 oxi hoa va Bc oxi hoa.

> SO oxi hod: $ oxi hoa throng ky hiu la n, 1a 8 dién tich quyudc khi
gia thiét raing, phan hitu co gdm nhing iondon gian két hop voi nhau hay 1a
dién tich xdit hién & nguyén t khi c6 sr dich chugn electron lién & vé& phia
nguyén tr c6d6 amdién cao lon.

Vi du:
HO - H° Hco n =0
H*-0%-H" Hcon=+1,0c6n=-2
CH, Hcon=+1,CcOHn=-4
CO, Ocon=-2,CcOn=+4
Nhu vay, cacbon c6 thcod $ oxi hod tr -4 dén +4
-4 -3 -2 -1 0 +1 +2 +3 +4

CH,; | RCH; | CH;,OH | RCH,OH | HCHO | RCHO | HCOOH | RCOOH| CO,
» Bac oxi hoa

+ Bac oxi hoa @a C la $ lién két caa Cdinh wi oxi khi thuy phan hay laénhom

hidroxyl lién Kt véi C khi thuy phan hoan toan:

CHs-Li _HOH_ CHsH Bac oxi hoa @a C la lac 0
CH;-Cl ——» CHs-OH Bic oxi hoa da Clalic 1

CHCl, ————» CHKOH), Bac oxi hoa éa C la tac 2
CH,O ——» CH,(OH), Bac oxi hoa éa C la tac 2
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+ Bac oxi hoa éa nguyénit C trong ttng Wi sb lién két cua C i cAc nguyéntt
khac cado amdién lén hon H:

C-H Bic O
C-Z (Z:Cl, 0, S, N) va C=C B 1
CZ, C=Z, C=C-Z, &C BaC 2
CZs, C=C-Z, C=C=Z, €C-Z, C=Z Bac 3
CZ, Z=C=Z, Z=C2, Z-C=Z Bac 4

» Phan tng oxi hod la qua trinh lanirtg  oxi hoa @a chit phin ing va
lam giam 5 oxi hod @ia tac nhan pin ang. Phn ang khr la qua trinh ngoc lai.

Vi du:
-C-H + 2X - -C-X + HX : Plintng oxi hoa
(Bac 0) (Bc 1)
+2e
2X° - 2X
-C=0 + 2H - -C-OH . Pn ing khr
(Bac 2) (Bc 1)
oH B8y

7.2. Can king oxi hoa khir (Phwong phép thing bing electron)
7.2.1. Cach xadinh & oxi ho& @a C trong lvp chit hiu co
- S5 oxi hod @a cacbon lawong réu no lién Kt véi nguyén & c6do amdién lon
nhe O, N, ClI,...
- S6 oxi hoa @a C 1a am éu no lién Kt vsi H, 1a ion réu no lién Kt voi nguyén
tor kim loai.
- bé xacdinh $ oxi hoa @a cacbon trongdp chit hitu co cé hai cach:
+ Dya vao codng tic ciu tao.
+ Dya vao $ oxi hoa trung binhia cacbon.
7.2.2. Can bng phin #ng oxi hoa ki (theo plrong phép tling hing electron)
Vi du: Can king phin tng sau:
RCHOH + K,Cr,O; + H, SO, @ RCHO + KSO, + Cp(SOy); + HO
3X R-CHOH — R-CHO + 2H +2e
2x | Cr® + 3e— Cr?®
3RCHOH + K,Cr,0; + 4H,SO, @ 3RCHO + KSO, +Cn(SQy)3 + 7H,0
Chu y: Phwong phap réng rdi hon & ding phweng phap can king theo céc
nguyén tic sau:
> bién tich duoc can king bing H trong dung ith axit hay Bng OH
trong dung éth kiém.
> Oxi duoc can ling bing H,0.
> Hidro duoc can Bing king H.
Vi du 1: Can ling phin tng sau:
RCHOH + K,Cr,O; + H,SO, @ RCHO + KSO, + Cp(SOQy); + HO
* Phan (tng kh: Cs0,> — 2Cr3
Can lingdién tich CyO,> +8H — 2Cr?
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Can king oxi GO~ +8H — 2CP° + 7H,0
Can king hidro GO;> +8H" +6H — 2Ci* + 7TH,0
* Phan trng oxi hoa RCHOH — RCHO
Khéng én can ling O,dién tich, ch can ing H

RCHOH — RCHO + 2H
* K ét hop hai phrong trinh trén, lai bo thanh pn H king nhan B 5 cé H gira
hai phan tng:

3x RCHOH — RCHO + 2H

CpO;” +8H" +6H — 2Cr° + 7H,0

3x RCHOH + CpO;> +8H" = RCHO + 2CP + 7H0
B&o hoa Bng gc axit va mii ta co plrong trinh:
3RCHOH + K,Cr,O; + 4H,SO; @ 3RCHO + KSO, +Cr2(SO4)3 + 7H,0O
Vidu 2: Can léng phan tng sau: GHsCH; + MNnO;, — CsHsCOOK + MnQ
* Phan tng khr CsHsCH; — CsHsCOO
Can lingdién tich GHsCH; + HO — CgHsCOO
Can king oxi GHsCH; + HO +H,0 = CgHsCOO
Can kang hidro GHsCH; + HO +H,0 —» CiHsCOO + 6H
* Phanutng oxi hoa Mn@ — MnGO,
Ccan lingdién tich MnQ™ — MnO, + HO
Can king oxi MnQ - MnO, + HO +H,O0
Can king hidro
* K ét hop hai phrong trinh va lai bo H:
CeHsCH3; + HO +H,O = CGgHsCOO + 6H
3XMn@+3H - MnO, + HO + H,0

GHsCH; + 2KMnO; = GHsCOOK + 2MnQ + KOH + HO
7.2.3.Dac diém cia phaong phap oxi hoa khr
- Theo @ che goc
- San pham: ancol, andehyt, xeton, axit cacboxylic, £y thuoc vao tdc nhan
oxi hoa.

Néu diéu kign phan ing khic nghét (t° cao, tac nhan ph ang oxi hoa
manh, dam dic nhr HIO,, KMnO,) thi ar mbi lan oxi ho&, 6 oxi hoa ting 1én ndt
bac.

- Phin tng nay throng dingdé xacdinh ciu tao mach phant caa cac kp chit
hiru co.
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CHUONG 7
_ DAN XUAT HALOGEN
7.1. CAUTAO
Dan xuit halogen 1a niing hop chit cé cong tikc R-X (trongdd R- la nling
nhom ankyl) va Ar-X ( Ar- la nhom aryl).
1- ankylhalogenua:

Vi du:
(CHa)s-CCl CH=CH-CH,Br GHsCH.CI
Tec-butylclorua Allylorémua Benzyclia
CH,=CH-CI CHBr-CH,Br CHOH-CH,Br
Vinylclorua 1,2ibrémétan 2-brémétanol
2- arylhalogenua:
Vi du:
GHsBr m-C|§H4N02
Brombenzen m-clonitrébenzen
p-IQ;H4CH3 0-C|@‘|4COOH
p-idtéluen axit o-clobenzoic

7.2. CACH GOQI TEN

Céc din xuit halogenduoc goi tén nhr da trinh bay chrong 1.

7.3. TINH CHAT VAT LY

Céc din xuit halogen co6 @t so tinh chit vat ly chung sawtay:

- Nhiét d6 s6i aia ankylhalogenua ca@h cac ankanuongtrng.

- Nhiét do soi ting khi nguyénit lugng aia din xuat halogening 1én: dn xuat
flo c6 nhigt do soi thip nhat, din xuit idd c6 nhit do s6i cao nht.

- Phan & ankylhalogenua phanrc nhrng khdng hoa tan trongric (c6 tté do
khong co6 ki nang &o lién Kt hydré) nheng hoa tandt trong dung méi tu
co.

Céac dn xuit idd, brém va polyclo coyttrong ning hon nuéc.

7 4. CAC PHUONG PHAP PIEU CHE

7.4.1. Cac plwong phap céng nghép

Trong céng ngltip cac dn xuit ankylhalogenua ttdng dugc sin xuit nhiéu nhit

bang phrong phap clo hoatc tiép hydrécacbony nhiét do cao theo ¢ ché gic.

Vi du:
CeHsCHg 92110°C. & 1 c 85 CeHsCH,CI
CHy—CH—CH, 22 600’ C, 2 CH,—CH—CH,CI
Cly, as Cly, as Cl,, as C), as
—

CHy CHzCl —=—> CH,Cl,—=—> CHCl3 ——>CCl,
Trong cac phn ng throng tao thanh mt hdn hop sin prim nhing trong céng
nghiép ngroi ta khéng én tach ra maisdung luén cho &n Xxuat.
Mot s dan xuat halogendiéu ché biang phrong phéap A.

Hc=cH -S> ch—cHal

CH—CH, 22CCk 1o, el KOH- ch—chel

7.4.2. Cac plwong phéap ng hop
a.Tu ancol
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Vi du:

CHaCH,CH,0H — B > CH.CH,CH,Br

CeHsCHOHCH; —Bf3 > CqHLCHBICHs

CHCH,OH 120 chcry

b. Halogen hoa.

R—H X285 o v . nx (X2=Cl, Brp)

c. Gong hydréhalogenua va halogen vao anken va ankin.
_$=T:_ _HX _|?_(|:_

I
H X

—C=C— —X2—>—$—(|[j— (X2=Cl, Bry)
T
« X X
—C=C— —=2> —CX;—CXy;— (X2=Cl, Bry)
d. Thay ti& halogenn nhau.
R—X + I
7.5. TINH CHAT HOA HOQC

Trong phantt ankylhalogenua, halogeftdé dang tach rawbi dang anion kng
cach thay th boi mét tac nhan c6 tinh bazananh hon né:

R—I + X

R:X + Z RZ + X

Tac nhan baz c6 cip dien tir tw do tin cdng vao trung tAmudng aia phan
thay tié nhom halogen i@ nhom kp chit ankylhalogenua. Rh ung laai nay gvi 1a
phan tng thké nuclédphin §. Mat khac ankylhalogenua con tham giapling tach lai
tao thanh cac ép chit hydrdcacbon cha no va mt sd phan tng khéac.

1- Phanang tach lai.

—c!:—c!:— KOH, __c—c— + HX
H X
Vi du:

CHaCH—CH, KO e ch—=cH, + Hel

H Cl
2- Phan &ng thé nuclédphin §.



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

— Z — R—Z + X
OH —> R—OH + X Ancol
OR" —> R—OR' + X £te
HO — R—OH + HX  Ancol
C=CR—> R—C=C—R'+ X Ankin
NaR' —> R—R' + NaX Ankan
R—X +— I — R—I + X  Ankylic®ua
CN —> R—CN + X Hip chEt nitrin
R'CO0 ——— R'COOR + X Este-
NHz —> R—NH + HX AminbEc|
R'NH, —— R—NHR' + HX Amin bEc Il
R'NHR' — R—NR'R’ + HX Amin bEc I
+

L A—H — R—Ar
3- Téng hop Grinha

HX  Ankyl hda

a
R—X + Mg tekhan pyiox

CHCH,Cl + Mg €K cppcromgcl
4- Phan ung khi:
- Khtr bang kim laai:

R—X + H,—NL» RH + HX

C4HoBr + H N, CsHip + HBr
- Khtr bang hoé bc:
R—X + M —H—> R—H + M"+ X
ccl, FeHQ
7.6. PHAN UNG THE NUCLEOPHIN Sy
7.6.1. Phin g béc | va bac I
a. Xét phanungdicu che rugu métylic tr métylbrémua:
CHgBr + HO ——> CH;0H + Br
Néu phin tng 1a Kt qui ciia sr va chim gira cac ion hgroxyl va phan i
métylbromua thi &n toc phin ting phii phu thupc vao rong do cia c hai thanh pén do,
nén réu ting rdngdo caa HO haic CHgBr I&n hai &in thi ¢ d6 phan tng aing phii tang

gip hai in va ngroc lai. Thuc nghém da xac nhn diéu d6 da »ay ra nén dc do caa phin
ung trénday la:

CHCl3

v =k [CHsBr] [HO] klahing $
b. Xét phn ung:
(CH3)3C—Br + HO ——>(CHy)3C—OH + Br
Thyc nghém cho thy rang, trong phn ung nay Bu ting rong do cua (CH)sC-
Br I&n 2 kn thi tc d6 cua phin ng ting dip doi va réu giam nong do (CHs)sC-Br 2 an

thi toc do caa phin ung € giam 2 Bn. Trai ki, néu ting haic giam ndng d6 HO'™ thi toc
d6 cua phin tng vin khong thaydéi - tac la ¢ do cua phin tnhg khéng ph thuoc vao
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nong do cia ion HO. Vay téc o6 phan ung tec-butylbrémuadi ion HO chi phy thuse
vao rongdo caa (CHs)sC-Br cho nén co thviét:
v = K[(CHg)3C-Br]

Nguoi ta néi Eng, phn tng aia nrgu métylic Wi ion HO' 1a phan tng bic 11, con
phan tng tec-butylorémuadi ion HO la phan tng kic 1. Vay tai sao cac pin tng co
bac khac nhau va trong phung aia tec-butylbrémua,ét d6 phan tng ki khéng ph
thuoc vao @ng do caa ion HO ? Bé giai thich nhing Van dé nay naroi ta da cho &ng
phan tng Sy xay ra theo 2 ¢ ché khac nhau.

7.6.2. Gy ché §\2

a. Qo ché: Phin tng aia métylbrémua &i ion HO' trénday |a phan tng bic Il va
né duoc viét dudi dang @ ché nhr sau:

HO' + H—! —Br—>H80..../(i....SBr—>HO—C<H + Br
H H H

Theo nhr co ché duoc trinh bay trértay thi ch nhitng ion HO nao va chm voi
phan & métylbrémuatt phia sau (phia mgc voi nguyén t brém) va ch cd nhing va
cham naodat duoc nang hrong hait hoa E can thiét thi moi lam tachduoc ion Br va
hinh thanh lién & C-OH. Trang thai chugn tiép c6 du tao mad dé nguyén i cacbon
c6 mdt phin naodo lién Kt voi HO™ va mbt phan naodo lién Kt vai Br. O day lién Kt
C-OH chra duoc hoan toan hinh thanh va liéétlc-Br chra hoan toanihiut ra con cac
ion HO va Br duoc phan b xa nhau nft, 3 nguyéntt hydrd va nguyénit cacbon am
trong mdt mat phing wi goc lién Kt [a 120. Giaidoan tiép theo,dién tich am aa HO
bi giam din vi né chugn giaodién tir & n6 wo thanh lién &t C-OH, brém mang theo
cap dién tir va tao thanh ion Bt

b. Ho& hp thé cua phin ang S2.

Thuc nghiém da ching minh &ng phin tng 2 xay ra Wi sy d¢ao ngroc hoan
toan du hinh. Vi di khi cho R(-)-2-brémdctan taaidg wsi NaOH réu trongdiéu kién
cia @ ché S\2 thi € thu dugc S(-)-6ctanol-2. Trongas pHam tao thanh éa sy nghich
dao hoan toan au hinh nay nhém HOnam & vi tri d6i nghich Wi nhém Br trudc day
(twong tr nhe mét cai du che mia ki 1at nguoc lai).

CH 3., CHs
H—c—Br NaOH, o c—H
CeH13 CeHis
(R)-Br«m«ctan (S)-«ctanol-2

Sy d40 ngroc ciu hinhda cho phép & luan ring trong pln atng 2 tac nhan
nuclédphin 4n cdng tr phiadbi ngugc véi nhdm halogen.

c. Anh hrong aia cac nhém thdén phin ang Su.

Trong phin tng Sy2 kha nang phin tng aia R-X thaydoi theo day sau:

CHsX > halogen Bc | > halogen &c 1l > halogen bc IlI

Su bién d6i trén day gii thich Eing, phin tng 2 xay ra nt giai doan qua lxsc
hinh thanh tng thai chugn tiép nén céc §u t6 dién tr khéng cé y ngta lamanh hrong
dén toc do phan tng ma chcé cac gu t6 anh hrong dén ar tin céng éa nhém OH vao
trung tam phn ¢ng msi 1am thaydéi tée d6 phan ang.

Ta xét cac g thai chugn tiép sauday:
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Ma tyl- Etyl- lz«pr«pyl- Tec-butyl-

Qua céac t#ng thai chugn tiép trénday, ta nn thdy rang réu nguyén i hydrd
trong nhém métyliuoc thay tié boi nhicu nhdm métyl thig can tro khdng gian lamanh
huong dén sr tin cong @a tac nhan Z vao nguyén tacbon @ng ting l1én.Diéu d6 <
lam ting ning lrong hait ho& @a phin tng tirc 1a 1am gam toc do phan ang.

Vay téc do caa phin thg 2 dugc quyét dinh chi yéu bai anh hrong aia cac $u
t6 khong gian.

7.6.3. Gy ché cia phan ¢ng Sy1

a. Qo ché: Co ché caa phin tng Sy1 xay ra nhr sau:

CHz . CH3
CHy—C—gr ChEM, CH3—c|+:—CHG + Br (1)
CHy
CHs CHs
CHg—C—CI-b + HO M]’ CH3—(::—C|‘b (2)

OH

O day ¢ d6 phan ttng dugc xacdinh boi giai doan (1).

b. Hod iip thé ciia phin tng Sul.

Thuc nghém ching minh &ng, phin ting Si1 xay ra Wi sy raxémic hoa. Vi d
khi hydrat hoa (-)-2-brémaéctan trortiéu kién cia phin tng Si1 (ndng do HO' thap) thi
s& thuduoc bién thé raxémic f)-6ctanol-2.

(9)-CaHusCHCHs 222 (1) CabyaCHCH,
e T

Su raxemic hoda sin pham thé Sy1 c6 the gii thich nhr sau:
Phan tng Sylxay ra qua lxéc tao thanh ion cachdni cae trdc plang:

H13Ce
\ /
H13C5 ~CgH13
CH3
HO— C H H C\OH
e ? CHs
(+)-«ctanol-2 (-)-«ctanol-2

Do c6 du tric pting nén ki nang tn cong éa ion HO vao hai phiaia mit
phing hoan toan nhnhau, Kt qua tao thanh cacuongdong phan quay ghva quay trai
nhu nhau (fic 1a o thanh bin thé raxémic).

c. Anh hrong aia cac nhom thdén phin ing Syl.
Thuc nghém ching minh &ng, kha nang phin ting aia R-X trong cac pim tng
Sw1 thaydéi nhu sau:
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Allyl > benzyl > RC-X > R,CH-X > R-CH-X > CHs-X
Su thaydoi kha nang phin ting trénday c6 the giai thich BNg Vi phin g xay ra
qua hrée hinh thanh ion cacbéni nén c&uyd nao lam Bn hoa ion nay&lam cho phn
ung xay ra nhanh bn.
d. PHintng Syl xay ra Wi sy chuyén vi.
Vi qua hrée tao thanh ion cacbdni nén fahing Sil xay ra clng i sy chuyén
Vi.

Vi du:
CH3
CH3*C‘:*CH2*OC2H5
éHg
CHz CHs
CH3—C‘:*CH2—Br nglflolH c:|-|3—c:;—c:H2—c:H3 sfn phEm chyih
CH3 OCHs

CH3*‘C:CH*CH3
CHs
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CHUONG 8
HQP CHAT CO NGUYEN TO
Hod hyc oo nguyén é 1a hoa lec cia cac yp chit hitu oo véi tit ca cac nguyéndt
Mot sd luogng rt 16n cac nguyéndttrong king tiin hoan la kim lai, do d6 hon mot nira
cac hp chit co nguyén é la cac lop chit co kim. P6 1a nhirng hop chit ma trongdo
nguyén & kim loai lién két trec tiép v6i nguyén & cacbon Bng lién Kt cong hoa tr haic
lién két ion. Cac lop chit ankyl haic aryl aia cac nguyé@rbtkim loai kiém haic kiém tho
hoat dong manh: chdng @ bi phan hy boi axit, nréc, nrou cho én phim la
hydrécacbon, @ bi oxy hoa Idi oxy phan t, tdc ding Wi cac hyp chit cé chra nhom
cacbonyl, tham gia néil phan tng Wi cac kyp chit cé chra cac nhom thla oxy, ku
huynh, nib...
8.1. CAC HQOP CHAT CO NGUYEN TO CUA KIM LO Al KI EM
8.1.1. Céac plwong phapdiéu ché
a. Tu ankyl- haic arylhalogenua.
(Ar), R—X + 2M —>= RM + MX (1)
RM + RX —>R—R + MX (2
Trong phin ang diéu cké trénday cn luu y ring:
- Phanting phii tién hanh trong dung méidr (hecxan, dctan...)
- Phanng v6i kim loai Natri khéng ding & (1) ma tép tuc (2).
- Phanung wi Kali thuong ch xay ra theo (1).
b. Tu hop chit co thay ngan.
RHg + 2M ——> 2RM + Hg
Vi du:
(CHa)2Hg + 2Li — 2CHgli + Hg
c. Tur axétylen
HC=CH + NaNH, —> Na—C=CH + NHs

HC=CH + 2NaNH, ——> Na—C=C—Na+ 2NH3
8.1.2. Tinh ctit hoa hoc
a. Phanung the hydrd bang kim laai
(Ar-),R—H + RM —> (Ar-), R—M + R'H
Vi du:
CHsNa + GHsCHz — CgHsCHoNa + CHy
HC=CH + 2CgHsNa ——> Na— CG=C— Na + 2CgHs
b. Phanung traodoi thanh kyp chit co kim moi.
R—X + R—L —> R—L + R—X
Vi du:
CeHsCHoBr + CoHsli — > CgHsCHoLi + CoHsBr
c. Phanting @ng vao céac dp chit khéng no.
(CgH5)2C=CH, + CyHoli —> (CeHs)z([?—CHzC4H9
Li
(Loai phan ung nay dungté diéu ché cao sudng hop)
Vi du:
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e e
CH/~=C—CH=CH, + C4Holi —> CsHg-CH,—C=CH—CHpLi*

HC  H Chs HC  H
N \ ./ Nyt
=G+ CH=CCH=C—= O=C  Chy e
CHy—CHy  CHli" CHoCHf O C=C
HC  H
_ HC  H -
izepren " Chy /CHzf T
cHo—cH/ O o—=¢
/ \
HC H N
8.2. CAC HQP CHAT CO KIM C UAKIM LO AIKIEM THO
8.2.1. Hyp chat co magié
Hop chit co magié gm co 2 lai: R2Mg va RMgX (tac nhan Grinha).
a. Cac phong phapdieu cle.
- Cho Magié tac gng wi ankylhalogenua tong ete khan
R—X + Mg —> R—MgX
Vi du:
CeHsCl + Mg — CgHsMgCl
CICH,CH,CH,CHCl + 2Mg —> CIMg—(CHp)4——MgCl
Br—Ce¢Hs;—Br + 2Mg———> BrMg—CgHs—MgBr
- T céc hyp chit 6 hydrd linh dong
HC=CH + RMgX——>HC=CMgX + RH
HC=CH + 2RMgX —> XMg—C=C—MgX + 2RH
d. Cau to. , , ,
Chodén nay, nt trong nfiing hop chat co nguyén & quan tong la lop chat co
magié \an chraduoc xacdinh npt cach chi ét‘nhrng ngroi ta gia thiét rang trong dung
moi éte lyp chat Grinha on tai dudi dang can Bng nhr sau:

X
2R—MgX R—Mg< /i\/lg—X RoMg + MgXs
R
Théng throng ngroi ta throng hay vét cdng thrc ciu tao cia hop chit Grinha
dudi dang:
>R Rig—x

c. Cac phn ung quan tpng aia hop chit Grinha.
1- Phin itng Wi cac hyp chat ¢d hydrd linh dong cang H-A.
H=As RH + A—MgX
—HO o pH 4 Ho—Mgx
R—MgX— 8K piy 4 o0 Mgx
RNFo, o+ RNH—MgX
LRSH, pH + RS—MgX
Céc phn tng nay tlrong duoc ar dung dé xacdinhd6 linh dong aia hydrd hing
cach so sanhrbng khi métan bay ra khirgung hyp chat Grinha la CHMgCI.




Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

2- Cac phn tng wi halogen, dxy,du huynh:
R—MgX + Xp—> R—X + MgXy
R—MgX + O, —> R—OOMgX—22>R—0H + HO—Mgx
R—MgX + S —> RS—MgXx—2> RSH + HO- Mgx
3- Phain tng Wi dan xuit halogen.
R—MgX + R—X ——> R—R' + MgX;
2R—MgX + CdCh— R,Cd + MgXz + MgCl,
4- Céac plin tng wi hop chit cacbonyl.

R—MgX + HCHO —— R—CHOMgX 22> R—CHOH + HO—MgX

ancol bEc |
R—MgX + RCHO R—CH-OMgX — 22> R—CH—OH + HO—MgX
k R
ancol bEc Il
R R"
R-MgX + R—C—R'—> R—|C—OMgXL|&> RC—OH + HO—MgX
b K R
ancol bec Il
R
R-MgX + R—COOR'—> R—(::—Ong—> R—ﬁt—R‘ + R'O-MX
R
R R
RMOX + R-C-R R—:c—ong —>R—:C—OH + HO-MgX
O R R

, ’ Co ché cia phin (ing
tréndayden nay clraduoc ching minh thit chi tict nhung phin tng xay ra theo o che
vongdugc nhiéu ngroi chap nhan nhat.

R
R R /N R R
\ / — !
=0 + 2R-MX —> ¢ X ¢ + R-MgX
{ lp R O-MgX
R RE Rk
it H0
X R' R OH
\_/ /
L MY
R OH X

' d. Mot sb phan tng
guan tong khac éa hyp chat Grinha.

1- Phan ttng wi étylendxit
R-MpX + rbci—/o-kamoi—wa\@(@ R—CH—CH—OH+HO-MX
> 2- Phn Gng Wi
dioxitcacbon
R—MgX + CO,—> R—COOng—H20—> R—COOH + HO—MgX
3- Phin ttng Wi hop chit nitrin
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R-MgX + R*C?N—»%%W@» m%m@mﬁ}m NH
R R

8.3. CAC HQP CHAT CO PHI KIM

8.3.1. Hyp chat co phét pho

Hop chit co phdt pho m c6 2 lai:

1- Logi lién két P-C trongdd nguyéni phot pho lién Kt véi nguyén tr cacbon.

2- Lai cac @n phim aia cac axit vo € cua ptot pho trongdd phdt pho khéng
lién két tryc tiép voi nguyén & cacbon ma qua & nguyén & trung tam nkr 6xy, hru
huynh, nib..

a- CAc fop chit co phit pho lai 1.

Tuong tr nhr phan & amonic NH; hop chit phot phua hyird PH; 1a hop chit
dau aia day lyp chit nay. Tép theo ty thusc vao $ lugng $ nguyén & hydrd trong
phan & PH; dugc thay th ma ta c6 cacdp chit phot phin Hc I, bic Il, bac Il khac
nhau. Khéc ¥i cac hop chit amin, cac hp chit phét phin & bi 6xy hoa 4o thanh céc
oxit RH,P=0, RHP=0, RP=O.

Néu ankyl hoa pét phin thi § thudugc mui phétphoni.

ReP + RX — > RP'X
Mot hop chit khac kha quan éng aia loai hop chit nay 1a cac axitiu co phdt

pho.
Vi du:
| T ™o F
R—I|3=O R—P=0 R—P=0 R—P=0
OH Flz (l)H OH

Céc hyp chit phit pho lai 1 dugc diéu ché bang phrong phéap sau:
- Ankyl hod cac pét phin kim Iaai.
Vi du:
PHNa + RI—> RPH, + Nal
RPHLi + R'Br—> RR'PH + LiBr
- Khr cac dn xuat clophbtphin
RPCh

RPH
- Cong plbtphin vao anken
CaHICH=Che + PHy———> CoHtiz—CH—CHy

PH,
- Tong hop bing tac nhan Grinha.
3RMgX + PClz—> RsP + 3MgXC
Céc hyp chit phdt phin c6 ndt sb tinh chit hod e dic trung sau:
- Dé bi 6z6n hoa
RPH, —9L > RH,PO,

RoPH o, RoHPO,

RsP o, RsPO

- Ankyl hoa thanh méi phétphoni
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(CHg)sP + CHyl —> (CHa)sP'I’
T mudi phétphoni ¢6 ti diéu ché phétphinmétylenduogc tng ding trong éng
hop Vitich nhr sau:
(CeHg)sP—CHRX + CgHsli —— (CgH5)sP—CRy

(CeHz)sP=CRy| (CeHs)sP—CR, (CeHs)3sP—CR
-4 o+ _— } | | &;' ,
O=CR'2] O0—CR% CR%

R,C=CR% + (CgHs)sP—0
b. Céc lop chit co phot pho laii 2.
Loai hgp chit nay c6 t dugc dieu che bang mbt trong cac phiong phap sau:
RPCh + 2NaOGHs — > R—P(OGHs), + 2NaCl
Este nay 8 bi chuyén vi dudi tdc ding aia R-X.
R—P(OGHs), + R1 — > RRP=0 + CxHsl
OCHs

R—hD(OC‘QH5)2 + Rl — = RRP=0 + CxHsl

O OCHs

Tuong tr nhue vay ta co:

P(002H5)3£255|" CzHrﬁ’(OCsz)z

o]
Céc este nay khiilthuy phan thi 4o thanh céac axiungtng:
R—|I|3(OC‘2H5)2 + 2HX —> R—|I|3(OH)2 + 2C,HsX
O o)





