Chwong V. HIPROCACBON KHONG NO
Thoi lrong: 11 tiét (7 tiét Iy thuyét + 4 tiét bai tap)
Muc dich — Yéu cau
Anken
DPdng phén hinh hoc.

>

Phan tng cong electrophin vao ndi d6i C=C.

Mot sé phuong phap diéu ché anken: phan tng Wittig
Ankin

Phan tng cong electrophin vao ndi ba C=C.

. Mot s6 phuong phéap diéu ché ankin.

I11.  Ankadien

1. Cong lién hop (cong 1,4).

2. Phan ing cong dong vong dong bo [4+2]: phan tng Diels-Alder.

IV.  Terpen

1. Qui tac isopren.

B. Noi dung bai giang

A e A sl

Bai 1: ANKEN

l. Céu triic, ddong phén va danh phap
1. Cdu tric
- Anken (tén cii: olefin) 1a nhitng hidrocacbon khong no ma phan tir c6 chira mét lién d6i C=C. Hai nguyén
tir C & ndi doi & trang thai lai hoa sz_ MGi nguyén tir C ding 3 obitan lai hoa dé tao 3 lién két o véi nguyén
tir C kia va 2 nguyén tir H. Cac goc hoa tri Xap i goc giita cc obitan lai hoa sp2, 120°. Hai nguyén ttr C va
4 nguyén tir Ik truc tiép véi chung nam trén mot mat phang, mp d6 duoc goi 1a mp phén tir hay mp o.
mp n

a,) o C plfl\c mp ¢
b d b= | i ™d

<

- Mbi nguyén tar C con lai 1 obitan p thuan khiét, hai obitan p niay xen pha bén véi nhau tao Ik 7. Mat
phang chira truc cua 2 obitan p nay va di qua lk don C-C goi 1a mp 7. Su phéan bd cia cac nhom thé & hai
phia mp 7 gy ra hién twong dong phan hinh hoc.

2. Déong phin

a. DPong phdn cdu tao: mach C, Vi tri néi déi, dp xicloankan (c6 thé coi la dp nhém chirc).

b. Déng phdn cau hinh:
- Hai nhém nguyén tir Ik m v&i nhau khong thé quay ty do quanh tryc Ik gitra ching, vi s& vi pham tinh
ddng phéng. Lk d6i C=C tao thanh mot bo phan cung nhic caa phan t. Sy phan bd cua cac nhom ng tu
xung quanh b phan cang nhic nay, cu thé hon 1a vi tri twong ddi cua cic nhom thé ¢ hai bén mp =, giy ra
hién tuong ddng phan hinh hoc (dk cdn, dk dii).

3. Danh phdp (tu doc)
+ Danh phdp hé théng: tén hé thdng cua anken chira mot hay nhiéu 1k d6i duge xac dinh theo mot s qui
tac sau:



Mach chinh 1a mach dai nhit chtra 1k doi.

1 5 3 1
6~ 5 3
4 (E)-2-Metylhex-3-en

Mach chinh dugc dénh s6 sao cho chi s6 cac nhoém thé nho nhét, wu tién 1k doi.
Luu y cdch viét dong phdn Z, E: in nghiéng, dat trong ngoic, c6 gach nbi...
Tinh chat vt ly

- cis-Anken c6 t°s cao hon (p ludng cuc 16n hon), nhung ¢ t°nc thap hon (vi it d6i xtmg hon) trans-anken

tuong ng.

- Tan rat it trong H,O, tan nhiéu hon trong dung méi hitu co it phan cyc.

a.

Tinh chét héa hoc
Nhén xét chung
Cang c¢6 nhiéu nhom ankyl dinh vao Ik d6i C=C thi anken cang bén viing, do hiéu tng siéu lién hop
cua cac lk don o C-C.
TU cu trac electron cua anken, ta théy lién két © kém bén va dé bi phan cuc hoa hon Ik o (E=
265 kJ/mol < E,= 350 kJ/mol) do su xen phu bén kém hiru hiéu hon xen phu truc, vi mat do e
khong tap trung ¢ chinh gitra 2 nguyén tr C ma lai ¢ phia bén ngoai truc C-C. Trong phan ung
cong, nang lwong sinh ra do hinh thanh 2 Ik o méi luén 1ém hon nang lwong phd vé 1 Ik o cia noi
doi C=Cva 1 lk o cua A-B, nén phan ung cong vao lk doi C=C thuong toa nhiét. Nhu vay, C=C la
nhom chirc quyét dinh tinh chit hoa hoc cua anken. Do lién két d6i C=C (khi khong ndi véi nhom
hut e) c6 mat do e cao nén ndi ddi c6 ai luc véi cac tac nhan thiéu hut e — nodi cach khéc 13 tic nhan
electrophin, do do, phdn #ng cong electrophin la dic trung cho anken.
Phdn #ng cgng electrophin
Co ché phan #mg cgng electrophin Ag: Phan ung Ag gom hai giai doan di qua 1 tptg 1a
cacbocation. Giai doan tao thanh cacbocation 13 giai doan cham, quyét dinh téc d6 chung cua ca

qua trinh.
©
Nu
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cacbocation

Huwong cong electrophin vao anken
Giai doan quyét dinh toc do phan tng khi cong HA vao anken 1a giai doan tao ra cachocation.
Hudng nao tao ra cachocation bén hon, huéng d6 sé tao thanh sp chinh.
Cong theo gt Maccopnhicop
Phan ing céng axit vé co HA
Cac hidro halogenua HX cdng vao anken tao thanh ankyl halogenua twong ng:

ete
(CH3)2C=CH2 + HCI Khi I (CH3)3C-C| (94%)

+ Véi ciing mot axit thi knpu ciia anken ting theo d6 phan nhanh/sé nhém thé ¢ ndi d6i >C=C<: CH,=CHj
< RCH=CH, = RCH=CHR < R,C=CH; < R,C=CHR.
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+ Véi cung mdt anken thi noi chung kha nang phan ung tang theo luc axit: HF < HCI < HBr < HI.

CHy CH, [CHs CHs
rd * + —~ i +
cH=ZcH, P CH—CH; —— FFCHa B @cm
z.‘”‘: 1 - |

Give the major product(s) obtained from the reaction of each of the following with HBr:

a. CH,CHCH—CH, d. CH,
CH3 “j
—
CH,
CH;
b. e. CH3=CHéCH_~,
CH,

3

c. CH;?HCH;CH=CH3

f. CH;
CH; A
9
Phan wng cong nuoc
Nudc chi ¢ thé cong vao anken khi c6 mat axit manh lam xtc tac, doi khi can nhiét do cao va ap
Suat cao:
H3PO,/SiO,

CH,=CH, + H,O >  CH,CH,OH (95%
e 2 300°C, 70 atm 3CH,0H (95%)

V6i cac anken khac, phan tng thuong tao ra hon hop dong phan ancol khé tach biét. Muén nhan
duoc sp cong ancol bac cao hon 1a sp chinh, nguoi ta dung xuc tac Hg(OAc)/THF

H,0 5
R-C=CH, cham, THF Y w9 NaBH,/HO ¢H

H ~————  R-CHzCH, == R-C—CH, e
H;;COCO—HgQ)COCH?, Hg HgOCOCH; 3

OCOCH;

Phan #ng céng halogen
Flo phan mg qua manh nén ngay & nhiét do thap ciing phan huy anken
Tot knpu qua yéu nén phan ng véi anken thuan nghich va can bang thuong chuyén han vé phia
chat dau.
Clo va brom phan ng vai anken tao sp cong 1 phan tir halogen vao lién két d6i véi hiéu suat gan
nhu toan lwong (can doc ki).
Dang cht ¥ nhét: Phan tng anken + Br, trong dung mdi CCl,: Ag va dic thu 1ap thé cong “anti”
hay ‘trans”. Dudi tac dung ctia méi truong phan ung, phan tir Br, bi phan cuc hoda, tr¢ thanh tac
nhan electrophin, tiép can va sau do bi tin cong boi cac e 7, tao ra cation anken bromoni. bay la
giai doan cham, quyét dinh toc d6 chung cua ca qua trinh. O giai doan sau, Br (tic nhan
nucleophin) tin cong ¢ phia d6i dién véi vong bromoni tao thanh dx vixinal dibrom.

A
Br—Br Br
(> A S ‘DN Br Br
H CH cham,-Br RACRN S ~
SO ' CHQY—/‘\;CHs—Mhanh }—( H
Hsczl H 2 BS@ Br Br
r

dx dibrom vixinal

Hai nguyén tir brom cong vao hai phia khac nhau ciia ndi doi.
3



Br

CCly . :
+ Br, E—— trans-1,2-dibromxiclopentan
H

Br
C6 nhiéu bing chang thuc nghiém ching to co ché Ag c6 hai giai doan. Chang han, néu hdn hop
phan g c6 nhiing tac nhan nucleophin khac thi pu tao hh sp cong hon tap.
dd LiCl

CH3CH:CH2 + Br2 —_— CH3CH?H2 + CH3CH?H2 + CH3CH?H2 + CH3CH9H2
H,0 OHBr Br OH ¢l Br Br Cl
54% 15% 60% 14%

Cl,/CCly: ciing c6 Ag vao lién két d6i C=C tuwong tu Br,, nhung khong c6 dic thu 1ap thé 13 rang.
Cong trai Maccopnhicop
Hidrobo oxi héa: diéu ché ancol ma —OH & C bac thap hon.
cham, THF RCH=CH, H,0,HO® Hy

R—CH=CH ————2= (RCH,CHp);B ————> R-C -CHy-
! OH

R-C=CH,
HyBH,
Phdn #ng cong goc
Nam 1920, Kharat da ching to rang phan (ng cong HBr hoan toan theo qui tic Maccopnhicop chi
xay ra khi tién hanh trong t6i vai dm tinh khiét.
trong toi

CH3CH,CH,CH=CH, + HBr .
dm tinh khiét

CHyCH,CH,CH-CH,
Br H
Khi thém mot chit peroxit (R-O-O-R) vao hon hop phan ung, Kharat thu dugc wu tién sp cong trai
qui tic Maccopnhicop:
(0]

Il
CeHsCO
CH3CH,CH,CH=CH, + HBr (CellsCO,

CH3CH2CHZCH-(|3H2
H Br

Hiéu tng gay ra bai peroxit 1am cho phan ung cong HBr khong theo co ché ion (Ag) ma theo co
ché cong goc (Ar) tao san pham cong trai qui tic Maccopnhicop dugc goi 1a hiéu Ging peoxit hay
hiéu tng Kharat.

Trong s cac hidrohalogenua, chi HBr va HCI (trong s6 it truong hop & t° cao) 1a c6 thé cong vao

anken theo co ché gdc, con HF va HI thi khong.

Cong vao anken co nhom thé hit electron manh: CF3CH=CH,.

Phdn #ng cong cacben va cacbenoit

e Mot sd tac nhan tao cacben: nhiét phan hoic quang phan diazometan CH,N, hoic xeten
CH,=C=0 (diéu ché tir CH3COCI+Et3N), CHX3 + kiém manh nhu t-BuOK, KOH).

e Dic thu 1ap thé: cachen cong vao 1k d6i C=C tir mot phia ctia mp phén tir - cong syn.

e Cacben, ngoai phan ng cong vao ndi d6i C=C, con c6 phan ung cong xen vao lk don 6 C-H.
Pé phan tng chi chon loc véi C=C, ngudi ta dung phan ung véi CHaly (diéu ché tir
CHCly+Nal/axeton, dun nong), Xt Zn-Cu (phan ung Simmons — Smith, 1959), vi ¢ dk nay
khong tao cacben tu do, ma chi tao cacben & dang phdi tri.
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Phdn #ng hidro hoa

a. Hidro héa xiic tac di thé

e Xuc tac hidro héa truyén théng thuong dung 1a kim loai chuyén tiép: Pt, Pd, Ni,... & dang bot min
tinh khiét hay tim 1én chat mang C, BaSOa,...Cac chat phan ung & dang khi hay 16ng, chat xuc tac &
dang ran khong tan trong dung méi phan tng. D6 1a cac phan tng xuc tac di thé. Phan ung hidro
hoa di thé thuong co dic thu 1ap thé: cong syn.

I. H,-Pd/C: xuc tac hidro hoa chon loc anken thanh ankan trong etanol, & P thuong, t° khoang 20

—25°C:
H3C H H H
%__ Pd/C
Ry
HaG H
CoHs  CHs GHg  CHs

. H,-Ni Raney: phan tng can tién hanh ¢ khoang 50 — 100°C, p khoang 5 — 10 atm

" cH
. ° z 3

O( - Ni, 50°C O:
“NCH,

b. Hidro héa xiic tic dong thé
- Phuc chat caa kim loai chuyén tiép tan dwoc trong dm hitu co, xtc tic cho phan tng hidro hoa
anken ¢ dk thuong trong hé dong thé
[(CgH5)3P13RNCI Clorotris-(triphenylphotphin)rodi (xuc tac Wilkinson)

Tm

[(CeHs)3PIsRu(H)CI Clorohidridotris-(triphenylphotphin)ruteni
e Uu diém cua chat xuc tac dong thé 1a n6 khir chon loc chi cac 1k d6i chira 1 hodc 2 nhom thé khi
c6 mat dong thoi 1k doi chira 3 hoic 4 nhom thé, dac biét 1a khong khir nhém cacbonyl.

>:/D( Ho/[(CeHs)sPlsRNCI - \ __
—/ “OH benzen - OH

Linalol

o 0
>_<:/>7 Hy/[(CeHs)sP1RNCI
benzen -

Xuc tac Wilkinson 1am cho sy cong hidro xay ra theo kiéu cong syn.
3. Phdn #ng thé




e Dudi tac dung cua nhiét do cao, anh sang hodc peroxit thi clo, brom c6 thé thé nguyén tir H ¢ vi
tri o (vi tri anlyl) so voi 1k d61 C=C:
20°C, CCl,
——————»

_ - - ¢3 ché cong ion
trong 11 CH,CI-CHCI-CH4 ( ong )

CH2=CHCH3 + C|2 —

400-500°C

4 CH,=CH-CH,-Cl  (cG ché& th& géc)
tudng khi

e Tac nhan brom hoa (hoac clo hoa) ém diu 1la N-bromxuccinimit (NBS) (hoac NCS). Phan tng
thé & anken wu tién & Vi tri o so v6i ndi ddi C=C (vi tri anlyl, vi tri benzyl).

N—Br N—-CI
(0]
NBS NCS

4. Phdn wng oxi hoa
e Trong dk ém diu, tic nhan oxi hoa yéu chi lam dut lk m, dé lai 1k o (mach cacbon dugc gitr
nguyén). Trong dk khic nghiét va tac nhan oxi hoa manh, ca Ik n va Ik ¢ déu bi dut ra tao san
pham mach ngan.
a. Oxi hoa giww nguyén mgch cacbon
. Oxi hoa anken thanh 1,2-diol (glicol)
- Dung dich KMnQy4 (¢ lanh), OsO4 oxi hda anken thanh vixinal diol (hay glicol). Pac thu: cong syn.

ROR 010c S

3=+ 2KMnO, + 4H,0 —t» Rzﬁ—{& + 2KOH + 2MnO,)
. axeton

RZ R* (tim) HO OH (nau den)

Dung dich KMnO, chuyén tir mau tim sang nau do dd phan ng tao thanh két tta MnO; (c6 thé dung nhan
biét anken). Dé tranh glicol khoi bi oxi hoa tiép, can thuc hién phan tng ¢ 0 — 10°C va sir dung dd KMnO4
loding (khoang 1%), tuy vay, hiéu suat tao thanh diol ciing chi khoang 30 — 60%.

H

= LOH
3@ + 2KMnO, + 4aH, -9%C, 30: + 2MnO, + 2KOH
=OH
H
(37%)

- Pé nang cao hiéu suat tao thanh glicol, tranh phan umg lam giy mach cacbon, ngudi ta cling sir
dung osmi tetraoxit OsQO,.

ii. Oxi hoa anken thanh anken oxit

- Peraxit RCO3H trong dm khong phan cuc oxi hoa anken thanh anken oxit (epoxit,oxiran). Phan (tng
theo co ché cong syn.

H5CG CGH5 Q

CgH5COzH

23 > HsCgy ' CgH

4 > benzen, 25°C ° ﬁAHG 5

H H

HsC Q
5“6 H CeHsCO5H ) HeCe  H
7\ —  HsCe;, H +  Hax  saGCgHs
H CoHs benzen, 25°C H CeHs §O7

- Trong cong nghiép:



CH=CH, + O A9 A
= —_—
272 2 250-300°C H,C—CH,

ii. Oxi hoa anken thanh hc cacbonyl

e Dudi tac dung cua xuc tac PdCly, etilen bi oxi héa bai oxi khong khi thanh andehit axetic (qua trinh

téng hop CH3CHO trong cong nghiép, qua trinh Walker)

1 PdCl,, CuCl,
CH2=CH2 + 7 02 S — CH3CHO
H,0
o Néu dua axit axetic vao hh phan (ng s& thu duoc vinyl axetat:
1 PdClz, CUC|2
CH;=CH, + CHsCOOH + —- 0 ——=——%  CH;COOCH=CH,
H,0

b. Oxi héa cit mach
I. Phan itng ozon phdn

- Ozon cong vao lién két C=C kiéu cong syn tao thanh molozonit, tiép d6 1 ozonit. C6 hai kiéu phan

cat: khir va oxi hoa. Phan tng nay c6 thé ding dé xac dinh vi tri ctia lién két doi trong anken.

H3C\
,C:CH:‘Csz
HsC
103 phan cat khu HsC H
< C=0 + O=C
ZUN 0—0 (CH3),S, Zn+HAc hoac Na,SO; H3C/ CoH,
7 HiC S~ 1\ CoHs | (CH3)8-0
\C C/ \C C/ —
H3C— \\HC2H5 H3C/ \O/ “H N
e phan cat oxi hoa H3C ) B
molozonit 5 _ /C—O . O—C\
202 HyC C,Hs

. Oxi héa bang KMnOy
Phan g oxi hoa cit mach co thé thuc hién bang KMnO, trong méi trudng axit. Khi do:
RCH= —— RCOOH

R,C= —> RyC=0
H,C= —— [HCOOH] —>= cCO, + H,0
Tuy nhién, phan @ng can tién hanh trong diéu Kién nghiém ngit.
- Lamer va Johnson d& nghi mét pp oxi hoa cat mach bang KMnO, hay OsOy4 c6 mit NalOy:

- KMnO4/NalO, oxi hoa cit mach anken, néu co andehit tao thanh s& bi oxi hoa tiép thanh axit

cacboxylic tuong ng.

KMnO,4 NalO, ©
: > + HCH=0
axeton/H,O

0-5°C
camphen camphenilen
KMnO4‘ Na|04‘ OH
OH axeton/H,O OH + Y
| 5-10°C o
o]
Xitronelol (100%)



V.

0s04/NalO, oxi hoa cit mach anken, andehit tao thanh khéng bi oxi hoa tiép.

0 _
0s0, O\Og/ Nalo, CH=0
ete o \\O H,O CH=0

Piéu ché va eng dung
Diéu ché
Trong cong nghiép
Khi cracking phan doan ning caa dau mo, phan long thu duoc duoc dung lam xing, phan khi c6
chira nhiéu etilen, propilen va butilen. Bé dap tng nhu cau vé etilen, ngudi ta ciing cracking cac
ankan thip nhu butan:
CoHio —ls CH,=CH, + CH,=CHCH; + GCH, + CgHg + CgHg + CgHg
40% 18% 24% 6% 10% 2%
Anken thap duoc diéu ché bang cach dé hidro hoa ankan:
Pt, 500°C
CH3CH,CH,CH; — >~ ~ » CHyCH,CH=CH, + CHsCH=CHCH; + CH,=CHCH=CH, + H,
Trong phong thi nghiem
Tao Ik doi C=C thong qua phan ung tach H,0, HHal, Hal,
Tach HX tir ankyl halogenua
Cl
CH3)3COK/(CH3);COH
(CH,)sCORNCR,),CON,, + (CH3)COH + KCl
100°C
Tach nuoc tur ancol
OH HsPO,, 85%
> + HQO
170°C
(80%)
Tach X; twr dx dihalogen vixinal
H Br CGHS H
Lo Nal \ /
CeHs—C-C-CeHs ———= C=C + NalBr;
Lo axeton / \
Br H H CeHs
Ngung tu hop chdt cacbonyl véi ylit photpho
R! R!
Y~0 * (CeHs}sP=CHR ——>=  N—=CcHR + (CgHs)sP—O
R? R?
Vi du:
<:>:O + (06H5)3P=CH2 — <:>:CH2 + (CBH5)3P—)O
(86%)
Ung dung
Tong hep polime

Nho phan Gng trung hop, tir etilen va propilen tong hop ra polietilen (PE), polipropilen (PP) 1a cac
chat déo dung dé ché tao binh chira, mang mong, tir stiren tao ra polistiren (PS). Anken ciing duoc
chuyén héa thanh cic monome khac ding cho phan tmg polime hoa.

. it
CHp=CH, + Cl; —2l=E= CH,=CH pf,—"’é'» ~feH—cn-
- , n

Cl Cl



PdCl,, CuCl xt, t°,
CH,=CH, + CHsCOOH + 1702 —»;O > CH,=CH ——bs +CHz—f|3HJrn
2 OCOCHjs OCOCH;,4

Téng hop cdc héa chit hitu co

Mot luong 16n etilen duoc dung dé diéu ché cac hoa chat quan trong khac trong cong nghiép nhu
etanol, etilenoxit, ...quan trong trong téng hop hiru co; 1,2-dicloetan (dung moi), etylbenzen,
stiren,...

Propilen ding trong tong hop isopropanol, axeton, propilen oxit,...

Mot s6 anken va dx tach tir thuc vat nhu a-pinen, f-pinen, camphen...dung dé tong hop huong liéu
va duoc liéu.

Bai 2: ANKIN

Céu triic, dong phan va danh phap
Cdu triic
Hai nguyén tir C ¢ Ik ba ¢ trang thai lai hoa sp, hai C ndy va hai nguyén tir Ik truc tiép véi chung
nam trén mot duong thang. MGi ng tir C con 2 AOp thuan khiét, chiing xen phii bén véi nhau tao
thanh 2 1k m, hai mat phang caa hai Ik 7 ndy vudng goc véi nhau.

Do cac MO 7 phan bd ca ¢ 4 phia cua truc 1k don C-C nén mat do e n ¢ 1k ba dugc phan bd ddi
xung try xung quanh truc ndi hai nguyén tir C.

2. Déng phin va danh phdp

a. Pong phdn cau tqo:

. Déng phdn cdu hinh: khéng c6 dong phan hinh hoc, nhung c6 thé c6 dong phan quang hoc (tir C7
tré 1€n).

Danh phap

Danh phép thay thé

Chon mach chinh dai nhit c¢6 1k ba. Panh sb sao cho Ik ¢6 chi sb chi vj tri Ik ba nhé nhit. Tén ankin
XUt phat tir tén ankan tuong mg, nhung doi an thanh in.

2
s A Z 2 13 4
1 & §5 .
3-Etyl-5-metylhexan 3-Butylhexa-1,4-diin

Néu phan tir c¢6 ca Ik d6i va Ik ba, thi mach chinh 1a mach dai nhat c6 chra nhiéu lk doi va ba nhat
(wru tién cho mach dai hon va rdi c6 nhiéu Ik d6i hon). Panh s6 sao cho cac locant cua lién két kép
nho nhat, ké ca khi locant cho Ik ba nhé hon cua 1k doi.
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Hexa-4-en-1-in 5-Etinylhepta-1,3,6-trien 4-Vinylhept-1-en-5-in

Il.  Tinh chit vatly

e %, t°nc va ti khdi cac ankin khong khac nhiéu so v6i ankan va anken.

e Céc ankin ciing hau nhu khong tan trong nudc nhung tan tdt trong cac dung méi hitu co.

I1l.  Tinh chit héa hoc

e Nhdn xét chung: giébng nhu véi anken, phan (ng cong electrophin 1a mot phan ng (khd) dic trung
dbi voi ankin (khéng ddc trung nhw ¢ anken).

Phdn #ng cgng electrophin

e

Cong halogen va hidrohalogenua
Cong halogen X, va HX vao 1k ba C=C c6 thé thuc hién tirng bac va ciing tuan theo qui tic chung
1a di qua tptg, cacbocation bén viing hon.

CoHs—=——C,Hs
Br, (-20°C) 2Br, (20°C)
Br>_<CzH5 Brz(20°C)  ,  C,Hs-CBr,yCBry-CoHs
HsC,  Br (95%)
(66%)
+HCI
CgHsC=CH Hel CeHsC=CH, ——— = CgHsCCl,CHs
Cl

=

Cong nuoc
Nuéc cong vao ankin duéi tac dung cia Hg?* va axit manh (phan ung Kucherop, 1881). Phan ing
cling tuan theo qui tic Maccopnhicop.

HgSO4‘ H2804

CH=CH + H,O » CH3CH=0
80°C
OH H92+, H+
+ HO —_— (60%)
CH3
A\ S
H*, Hg®"
CegHg—=—=—COOH + H,O0 —W—— CGH5—(I?—CH2COOH

e Tdc dd cong brom, clo vao anken 16n hon rat nhidu so véi vao ankin, con cong HOH (va HX) thi

khac nhau khong nhiéu:
ccl,
CH,=CHCH,CH,C=CH + Bn “ooc - CH2BrCHBrCH,CH,C=CH

(97%)
Phdn #ng hidro hoa
Hidro héa xiic tac kim logi chuyén tiép: ddc thi cis
e Khi co xtic tac kim loai chuyén tiép Ni, Pt hoic Pd, ankin cong hidro tao ra anken, tiép d6 1a ankan.

Phan tng theo co ché cong cis.
10



_ . +H2 N ’ +H2 :
RCEC-R° —2» (=C —2» RCH,CH,R

e Mubn phan ng dung lai & giai doan tao cis-anken, ngudi ta thuong 1am giam bét hoat tinh xuc tac,
vi du Pd tim CaCO3, hodc Pb(CH3COO0),, Pd/C tim quinolin hay piridin.

CeHs  CgH
_ Pd/C \ Pt L
CgHs——=——CzH + H —_— = cis-stilben
67’5 67’8 2 quinolin H/C C\H ( )

- Ankin dé bi khir héa boi Hy hon anken tuong ung.
Ni, t°
1:1

CH,=CHC=CH + H, CH,=CHCH=CH,
b. Khir bang Na/NHs long: dac thii trans
e Dé co anken c6 céu hinh trans, ngudi ta khir amin bang Na trong amoniac long.

Na/NH; Iong CaHy__ H

Catr 33°C
- H

————C3H;

CsHy

Géc trans-vinyl bén vimg hon nén uu tién dugc tao thanh, do d6 san pham anken c6 dic thu 1ap thé trans.

3. Phdn #ng thé nguyén tir H ankin

o Tinh axit ciia ankin dau mach

AXit RCOOH ROH HOH NH»-H RC=CH | RCH=CH, R-H
pKa 4-5 16-18 16 35 25 42 > 55
NH; long
RC=CH + NaNH, ————> RC=CNa + NH;
ete
RC=CH + CH3MgBr —_— RC=CMgBr CH,4

e Thé boi kim loai kiém: tu doc.
4. Phdan dng oligome hoa: Tu doc
- Ankin khong dé dang trung hop thanh polime nhu anken. Khi c6 mit xuc tac thich hgp, ching bi

oligome hoa.

i. DPime hoa
CuCl,, NH,CI
2 CH=CH »  CH,=CH-C=CH
H,0, 5°C
ii. Trime hoa
3CH=CH CuCly, NRLCL oy =cH-c=c-cH=CH

= H,O, 80°C 2 - 2

iii. Xiclooligome hoa
600°C
C hoat tinh

3CH=CH —

Ni[(CgH5)3P1o(CO),
60-70°C, 15 atm

(80%)
Phdn dng oxi héa

a. Phan itng oxi héa giik nguyén mach va cdat mach cacbon

e Ankin lam mat mau dd thudc tim giéng nhu anken. Tty thudc diéu Kién t° va moi trudng ma tao ra
cac sp khac nhau.

11



0°C,pH~17,5
> H3C_9_9_CH20H3

KMnO4

H3C_CEC_CH20H3 H O
2

to

> CHyCOOH + HOOC-CHj
e Phan ting ozon phan ankin ludn dan téi san pham axit cacboxylic

1. 05, CCly, 0°C

CH3(CH2)3CECCH3 2 HZO

CHs(CH,);COOH + HOOC-CH,

Ca hai phan tng nay c6 thé dung dé nhan biét vi tri ndi 3 trong mach C.
b. Oxi héa tang mach (tw doc)
e Niam 1870, Glaser phat hién: huyén phu cia ankinua Cu(I) trong rugu bi oxi hoa boi oxi khong khi

thanh diin lié€n hop:
CHC=CH + CuCla —NB | chccoy —2 o G H.C=C-C=C-CH
65~ 2¥2 TC,HOH 6Ms-=-~U T C HeOH 65 =1 =165

(90%)

IV.  Piéu ché va ing dung
Diéu ché

a. Trong cong nghiép

e Truéc nhimg nam 50 cia thé ki XX, axetilen duoc san xuat tir ¢a voi va than da. Phuong phap nay
tén dién va doc hai cho moéi trudng.

e Ngay nay, axetilen duoc san xuét tir CH,

1500°C, it O
2CH, . 2 _» HC=CH
lam lanh nhanh

- Thém luong nho O, vao hh phan tng dé thyuc hién phan tng téa nhiét. Phan tng thyuc hién trong
mét khoang thoi gian rat ngan (0,1 s) dé tranh su phan hity axetilen.
b. Trong phong thi nghiém

Tach 2 phan tir HX tur dihalogen vixinal

CoHs—C—0-CgH 200°C =
65— ~0~0eMs + 2KOH ————— > CgHs—=—=—C¢Hs + 2KBr + 2H,0
Br Br Etilenglicol

ii. Tach 2HX tir dx gem-dihalogen

PClg/CsHsN 2NaNH,
RCH,CH=0 — 255", RCH,CHCl, ——2 » RC=CH + 2NaCl + 2NH,
CeHs NH5(l), ete
iii. Ankyl héa ankinua
NaNH I(CH,)3CH _
HC=CH —————2> HC=CNa (CR2kCHs _ Hezc(CHpacHs +  Nal
NH3(1) NH3(1)

2. Ungdung

i Lam nhién liéu

- Ngon ltra oxi — axetilen chay cho ngon ltra c6 nhiét d cao va sang choi nén dugc dung dé han cét
kim loai hay thip sang.

ii. Lam nguyén liéu cho téng hop hitu co

- Tu axetilen, nguoi ta diéu ché ra axetandehit, vinyl clorua, vinyl axetilen, butadien, cloropren,
acrilonitril, ...Cac chat nay dugc dung dé san xuét hoa chat co ban, tong hop polime.

12



2.

Bai 3: POLIEN LIEN HQP

Polien la céac hidrocachon co6 tur 2 1k d6i tré 1én.
Polien c6 2 Ik dbi lién nhau: anlen (allen). C & trang thai lai hoa gi?
Céc polien c6 céc Ik doi & cach xa nhau hon mét Ik don: polien thuong, c6 tinh chat hoa hoc tuong
tu anken.
Quan trong hon ca la cac polien c6 1k d6i xen ké&/luan phién véi cac Ik don. D6 1a cac polien lién
hop.

CAu tric va dong phén
Céu tric:
Polien lién hop 13 cac hop chat co nhiéu ndi d6i C=C xen ké&/luan phién véi cac lién két don C-C.
Déng phén
Anlen va polien vé6i cac ndi dbi biét 1ap 1a dong phan cua polien lién hop.

Tinh chat héa hoc

(Phan ung cong 1,2-, 1,4- vao dien lién hgp, phan tng cong dong vong [4+2]).

Polien lién hop: polien lién hop thi vé co ban twong ty nhu anken, nhung c6 nhiing tinh chat hoa
hoc dic trung cho cac nbi doi lién hop.
Phdn #ng cong 1,2- va 1,4- vao dien lién hop

Cong electrophin vao dien lién hop
Céc halogen (Cly, Bry), hidrohalogenua HX va mot sb tac nhan khac cong vao ddien lién hop theo
co ché Ag tao ra hh san pham cong -1,2 va -1,4. Ti 1& san pham chu yéu phu thudc vao nhiét do.

CH,=CH-CH=CH, + Br, G, T + ——
Br Br Br Br
Nhiét @6 (°C) | Sp cong -1,2 | Sp cong -1,4
-80 80 20
-15 54 46
40 20 80
60 10 90

Cong hidro vao dien lién hop
Khi ding 1 mol hidro cho 1 mol dien lién hop tao hdn hop san pham cong -1,2 va -1,4. Bé thuc
hién phan &ng cong chon loc -1,4, ngudi ta dung tac nhan khir Na dang hdn hng trong NHs long.

Na/NHs(l) CH; H
CHp=CHCH=CH, ——— > —
-33°C H  CH,
trans-

Phdn #ng cong dong vong [4+2] (phdn irng Dinxo — Ando)
Niam 1928, Diels va Alder phat hién ra rang nhiéu dien lién hop tham gia phan @ng cong dong vong

vai anken hoac ankin.
= .\ ” t°, p
X

4 2 [4+2]

Dic diém va cac yéu td anh huong:
13



- Suw cong dien va dienophin la déng thoi/ddng bo (perixiclic)

=
S [
N
[—
“———  Dienophin
Dien

- Cac dien phai ¢ dang s-cis:

D O X

s-cis dien: hoat dong s-trans dien: khong hoat dong

- Cac nhom déy e ma khong gay hiéu ing khong gian lam tang knpu cua dien.
= =
e
NN ~ NN
Cl
Ph\f § \i § ( A \<
NN ~ NN

- Nhirng nhém hat e 1am tang knpu cua dienophin.
NC._ _CN NC._ _CN CN CN

SN SR R

NC” CN CN CN
e Dic thu 1ap thé: phan tng xay ra theo kiéu céng syn, cdu hinh dienophin dwgc bao toan khi tao
thanh san pham.

COOCH : LCOOCH
( R [ ® _150-160°C @: 3
X COOCHs; TNCOOCH;

I

, H
CIS
cis
COOCH,4
_ H,COOC ) I _H
( . 1 150-160°C
X COOCH; T~NCOOCH,
H
trans trans

I11.  Piéu ché va ing dung

1. Diéuché

a. Trong céng nghiép: phan tng xuc tac kim loai chuyén tiép.

b. Trong phong thi nghiém: khir 1,3-diin bang H,, xt Pd/CaCOj3 (xt Lindlar) hoic (CeHi1).BH.

2. Ungdung

Dien lién hop: diéu ché cao su tong hop.

e Polien va dén xudt, vi du cac tecpenoit trong dong vat va thuc vat: dung lam huong li¢u, dugc li¢u.

Bai 4: TECPEN
l. Khai ni¢m chung vé tecpen
14



2.

1.
1.

Vi du: cac hop chat c6 ngudn gbc thuc vat, thudng 1a thanh phan caa tinh dau hoic ngudn gbe dong
vat. Chung thuong c6 mui thom hip dan nén thudng duoc dung lam hwong lidu hodc dong vai tro
quan trong trong cac qua trinh sinh héa. Lay vi du véi vitamin A.

x_CH,OH
CH,O
)\/ ‘ 6% OH NG e N ¥ 2
Isopren Vitamin A

Geraniol a-Pinen Mentol

Maic du c6 dang mach rat da dang (mach hg, mach vong), c6 $6 luong C khac nhau nhung tecpen
(1a nhitng hop chét hitu co chtra C, H va O) déu c¢6 bd khung cacbon gdm nhiéu mit xich gidng véi
khung cacbon cua isopren, dang (iso-C5),, v&in > 2.
Qui tdc isopren: nghién ciru ciu trac cua nhiéu tecpen cho thay bo khung cacbon cua chung gom
nhiéu don vi isopren ndi véi nhau theo kiéu ,,ddu néi véi dudi®.
Do phan tir tecpen thirong cé Ik d6i, nén cau tric ciia ching thwong diroc xdc dinh bang phiong
phdp ozon phén. Khi sap xép cdc manh cia phdn itng ozon phédn cdn luu ¥ dén qui tdc isopren.

Monotecpen: (iso-C5),
Axiclic monotecpen

_ . CHO §
| CHO CHO
| | | |

Mirxen Oximen Xitronelal Geranial Neral
(trong tinh dau nguyét qué) (trong tinh da’u hing qué’) (Xitral-a) (Xitral)

Xiclic monotecpen

Monoxiclic
Limonen a-Tecpinen
(vo cam, chanh) (da’u théng)
Bixiclic
(0]
I ”
. Camphen Camphor Borneol
Sabinen

Secquitecpen: (iso-C5)3
Axiclic secquitecpen

Tiéu biéu 1 farnezen va farnezol trong tinh dau cam quyt.
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x_CH,OH

Farnezen (Cy5H4) Farnezol (C45H560)

2. Xiclic secquitecpen

O {00 G0

Cadien Copaen a-Cadinol Xantonin
IV.  Cac tecpen khac (tu doc)
1. Ditecpen

NN A CH,0H

Retinol (Vitamin A)

2. Tri- va tetratecpen
o Tritecpen Squalen CsgHsg trong dau gan ca map, ding dé tong hop steroit (co 1 1k khong tuan theo
qui tac isopren).

A A A i AN AN AN

e Tetratecpen CyoHsg tao sic tb cua hoa qua

/\\\\

B-Caroten (trong ca rét)

3. Politecpen
e Cao su thién nhién: poli-Cis-isopren (dan hoi).
e Nhuya gutapeche: poli-trans-isopren (gion).



