CAU TRUC PHAN TU HOP CHAT H’'U CO.

PONG PHAN




A . Khdi niém vé dong phan:

Dong phdn la hién tuwong (‘:dc,chd’t co C’L‘tng cong thikc ,
phan tu, nhung khac nhau vé cau tao , cau hinh hodc cdu
dang nén co nhirng tinh chat (vat ly, hoa hoc) khac nhau.

Vi du: CH;CH,OH va CH,-O-CH,
(cung cong thuc phan tir 1a C,HO)
B . Phén logi dong phdn :
+ Pong phén cdu tao (phing)
+ Pong phéan khong gian (1ap thé): dong phén cdu hinh
( hinh hoc , quang hoc) va dong phin cau dang



D’Gﬁg phan

N

Can tao Khong gian

Cau hinh Cau dang

N

Hinh hoc Quang hoc



I. Pong phan cau tao
1. Khai niém: 1a cac chét co cluing cong thire phan ti nhung
khac nhau vé cau tao hoa hoc

2. Phan loai

- Pbng phan mach cacbon: 1a déng phan vé cach sap xép
mach cacbon theo cach khac nhau: vi du C.H,:

I
C— H, H, H,
H3C (lj CH3 H3C—C —-C —C _CH3 CH3——(|:H——CH2"CH3
CH; CH;4
2,2-Dimetylpropan Pentan 2-Metylbutan

«  Pong phan nhém chire: cé cling cong thire phan toy
nhwng c6 nhom chirc khac nhau . Vi du C,H,O

CH;CH,OH CH;OCH;
Etanol Dimetyl ete



» Pong phan vi tri nhom chize : c6 cling nhdm che
nhung vi tri nhom chirc khac nhau

CH,CH,CH,OH CH,CH(OH)CHj,
Propan-1- ol propan -2- ol

» Dong phan ve cach chia mach cacbon khac nhau ciia
nhom chuee . c0 cung nhdm chirc nhung cau tao mach
cacbon khac nhau

H-COO-C,H-. CH,-COO-CH,

etyl focmiat mety| axetat



|1. Pong phin khong gian

1.C4ch biéu dién cau tric khdng gian cta phan ti
* Cac cong thirc:
a. Cong thirc phoi canh:

a H
/%Hu,d H/k“"'H
b . T
Metan
H
H
H H H
M /WKH
H H H i H

Xen ké Che khuat



b. Céng thirc chiéu Niumen (Newman)

M H H
H H H H H
H
Newman
c. Cong thuwce Fisor (Fischer)
C‘:HO CHO CHO
C — H»(:3<OH —— H C—HO
/: - = SE—
H ;\OH ;
CH,OH CH,OH CH,OH

Cong thirc phdi canh



2. Pong phan hinh hoc
1.Khai niém:
la mot loai ddng phan cau hinh, trong do c6 su
phan bd khac nhau trong khéng gian cdia cac nhom
thé xung quanh bd phan cirng nhac cda phan to
(mat phang = hay vong no)
Pong phan hinh hoc con goi la ddng phan cis-trans
hay Z- E

:r:(‘.up"p-ll(sl : C(p) - C(p)
: o: C(sp*) - H(s) B

a: C(sp’) - Cl(p)

1,2-Dichloroethane 1,2-Dichloroethene



Pong phan hinh hoc

2. Diéu kién:

- Can: c6 bd phan ctrng nhac trong phan tw (Ilen
két d6i: C=C, C=N, N=N. hoac vong no) lam can
tro s quay tw do cua cac nhom thée

- Du: Hai nguyén tir hoac nhom nguyeén tw lién két
v&i bé phan clrng nhac phai cé ban chat khac
nhau

Xét phan ti abC=Cde, trong doa=b;d=e,
nhwng a hay b c6 thé giong d hay e.

b\C_C/e b\ /d



3. Danh phap

a. Danh phap cis- trans

al. Dwa vao ban chat nhém thé Néu hai phoi tor
( nhom thé) giong nhau nam cuing mot bén mat
phang tham chiéu thi déng phan dé goi la : cis ,
ngwoc lai la ddong phan trans;

Cl CI\ /CH3

Cis-1,2-dichloro propen Trans-1,2-dichloro propen



a2 . Dwa vao mach chinh: néu cac nhém thé
nam trén mach chinh cung phia la cis, khac
phia la trans

CLS trans



DPo6i v&i loai c6 nhieéu noi doi

H CH
o
CH,CH, P = C\
Neoc H
/ N\
H CH-

Poi vé&i hop chat vong no

CIS

HBCM\

CHs
trans




b. Cach goi tén theo danh phap Z-E .

- Ap dung qui tac Cahn-Ingold-Prelog: Dwa vao sw
wu tién trén so thi tw trong HTTH. Cac nhém thé
c6 sO th tw cao hon thi co dd wu tién (dd hon
cap) Ién hon

- Pdng phan nao c6 hai nhom wu tién I&n nam vé
mot bén cla mat phang qui chiéu 1a : Z, nguwoc lai
la E.

(£)-1-Bromo-1-cloropropen (E)-1-Bromo-1-cloropropen



Céach tinh dé wu tién ( dé hon cap)

*Qui tac: Cac nguyén ti dinh voi Cqp2 CUA nguyen to co thor tw
I&n hon trong bdng HTTH thi cé d6 hon cép Ién hon.

—Xét nguyen tlr lién két trwe tiép vai trung t,am can Xac
dinh cau hinh (goi la nguyén tw I6p thtr nhat cua
nhom), ng.tr nao co stt Idn thi dd hon cap I1&n
Br>CI>S>P>0>N>C>H

—Néu lép thir nhat nhw nhau thi xét I&p tiép dén cac
nguyen fw I6p thir 2 (cac nguyen tir lien két tryc tiép
vOi nguyén tir 1op thir nhat)

- CH(CHy), > -CH,CH, > -CH,

1H + 2C=13 2H+ 1C=8 3H =3



Twong tw nhw vay doi véi Iop thir 3 néu 1&p the
2 nhw nhau
- Cac nguyén tlr chtra lién két béi thi tinh bdi l1an
CH=0 > -CH,0OH; -C=N > CH,-NH,
17 10 21 9
- Trong céc dong vi , nguyén t& c6 so khoi lon
hon thi co do hon cap Ion hon
180 > 160 1N >14N D> H

H Cl H F
(E)-1-Clo-1-flopro-1-en (Z)-1-Clo-1-flopro-1-en



.« Hay sap xép dd wu tién (hon cap) cta cac nhom thé sau:

CHy (I); -GyHs (2); - CH(CHy), 3); -C=N (4); -CH=0 (5), -COOH (6);

Cells (7); -C(CHy); @); HE); -OH(10); -F (11); -CI(12)

9 <1< 2<3<5<8<7<4 <6<10<11 <12



4. Anh hwéng cliia dong phan hinh hoc dén
tinh chat cta hop chat

+ Cac dong phan trans thuwdng bén hon cac dong phan Cis

+ Nhiét dé nong chay (mp) cta dong phan cis thudng thap
hon dong phan trans.

+ Nhiét do soi (bp) cua dong phan cis thwérng cao hon
dong phan trans.

+ Ty trong va chiét xuat ciia dong phan cis thwong Ion
hon cac ddng phan trans.

+ Hoat tinh cia ddng phan hinh hoc cé thé khac nhau:

Vd: Acid Maleic dé bi mat nwéc dé cho anhydric

hon acid fumaric
0

|| " 0
H._ _C—OH H C
~ H. _C—OH
% o),  CTON\ 300 e
—> é': O+ HO «——— [
H™ "C—OH H >C A,



3. Dong phan quang hoc
Tinh hoat déng quang hoc cia chét: la kha néng
cua chat lam quay méat phang dao déng cua anh
sang phan cuec.
Anh sang phan cuc




()

1-Nguén anh sang, 2-Lang kinh Nicol, 3-Anh séng phén curc,
4-Chét quang hoat, 5-Anh sang sau khi di qua chat quang hoat



1.Khai niém dong phan quang hoc

« Nhirng hop chét c6 cling cau tao héa hoc, c6 tinh
chat véat Iy va héa hoc gibng nhau, nhung do khéac
nhau vé bé tri trong khéng gian cda cac nhom thé
xung quanh mét bd phan “chiral” (bat déi) nao do
trong phan t&, vi vay co kha nang lam quay mat
phang 4nh sang phan cwe va tinh chét sinh hoa
khac nhau, goi 1a déng phan quang hoc.

« Pong phan quang hoc la mét loai dong phan cau
hinh, xuat hién do sw bo tri trong khéng gian khéac
nhau cua cac nguyén tr hay nhom nguyén o xung
quanh moét bd phén “chiral” (bat déi) nao do cua
phan tt.



Mirror image
Molecule §




2 Diéu kién dé c6 ddéng phan quang hoc

Co6 yéu toé khéng trang vat anh: sé cho vt va anh
doéi xirng nhau nhwng khéng chéng khit dwo'c
voi nhau

« CO 2 loai : bat doi nguyén tir va bat dbi phén tir

+ Nguyén tlr bat doi: 1a nguyén ti lién két véi 4 nhom
thé c6 ban chat khac nhau ( C*, Si*,S"...)

+ Bat doi phan tr: trong phan t& cé nhirng bd phan
hodc nhém thé ma lam cho 4 nhom thé co ban chat
khac nhau bd tri trén 2 mat phang vuéng goc hoac
gan vudng goc v&i nhau

Vi du: hop chat co céac lién két ddi lién va chan; spiran,
can quay....



3. Mét s6 déng phan quang hoc thudng gap

« Phan tlr c6 1 C bat doi xirng: Nhirng nguyén to
cacbon dinh v&i 4 nguyén tir hoac nhom nguyén tw
khac nhau goi l1a cacbon bat doi ki hiéu: C*.

Cac phan t& nay c6 2 déng phan quang hoc tao
thanh 1 cap doi quang

 Phan tl c6 nhiéu C bat doi : SO lwgng ddng phan
quang hoc = 2" (n = so lwong cacbon bat doi).
Nhwng néu trong phan t& cé yéu td doi xirng thi s6
dong phan quang hoc nhd hon 2" va cé xuat hién
loai ddng phan quang hoc khong co6 tinh quang hoat
la ddng phan mezo



- Axit lactic c6 2 doi quang la df‘)ng phan quay phai va dong
phan quay trai, 2 doi quang nay ching rat giong nhau nhwng
khong thé chong khit [én nhau dwoc

e Hobn ho’p 50% dong phan quay phai va 50% dong phan quay
trai goi la hén hop raxemic. H6n hop nay cé nang suat quay
cwe bang 0

COOH : HOOC



+ Hop chat co nhiéu trung tam bat doi
- Xét phan tw: aldotetrozo, néu ta goi goc quay clta cacbon
bat doi thir nhat Ia (a), goc guay _cacbon thir hai la (b) thi

goc quay cia phan t& sé bang téng dai so cua cac goc
quay cwc cla tirng nguyén tlr cacbon bat doi.

CHO CHO CHO CHO
HO— | H H——OH HO— 1 H H————oH
HO———— H H ————0H H——+—oH | HO——F—H
CH,OH CH,OH CH,OH CH,OH
erythro threo

« CO 4 cau hinh, 4 déng phan quang hoc



« Xeét Axit tartric (HOOC — CHOH—CHOH- COOH), co6 hai
C* nhwng chi c6 3 dong phan quang hoc. Trong d6 c6 mot
dong phan meso tao thanh do cé mét phdng dbi xing
trong phan tw,

COOH COOH COOH COOH
H————OH HO H HO H H OH
COOH
COOH COOH COOH
A.meso tartric A.L(-)tartric A. D(+) tartric

Hon hop tiéu trién
Enantiomer
Cé6 3 dong phan quang hoc: 2 ddng phan hoat déng quang hoc la
enantiomer va 1 déng phan khéng hoat ddng quang hoc goi la
meso



4. Danh phap dong phan quang hoc

a. Danh phap D,L:
goi theo tén clia chat chuan la D- va L- glyxerandehit

CHO CHO
H:_ OH  HO——
CH,OH CH,0OH

D- glyxerandehit  L- glyxerandehit



b. Danh phap R,S ( cau hinh tuyét doi)

 Quy tac nay dua trén co s& tang do wu tién cia nhom thé
dinh v&i trung tam bat doi xirng theo the tw wu tién tir 1én
nhat (1) cho dén nhém nhd nhat (4), véi diéu kién nhém
nhé nhat phai & xa vi tri ngwdi quan séat va sau mat phang

 Néu nhin t» C bat d6i dén nhém c6é dé hon cap (wu tién)
nhé nhat ma t&r a—b—c theo chiéu kim déng hé 1A R,
ngwoc chiéu 1a S

a é a _ (a
~ ' N .
\--Y : ( JRARN
%b =[> : A <= b"ﬁ‘
d” / : ' N C \ ~<

ciauhinhR ' cauhinh S



CHO CHO & CHO CHO

1o

H OH = l/III,

'CH,OH

3
@)
an
|

o
o
o
an

D-Glyxerandehyt = (R)-Glyxerandehyt
Kinh nghiém: Néu doc theo R,S ttr c6ng thirc Fischer c6
nhoém thé c6 dé hon cap nho nhat nam ¢ truc ngang, tcr
a—b—c theo kim dong hé la S , ngwoc kim dong ho la R

Vi du: Axit lactic



c. Danh phap erythro-threo

- Pé phan biét cac ddng phan khéng doi quang trong trwdng
hop co 2 nguyen tw C* ngwoi ta con dung danh phap erythro
—threo (xuat phat tr hop chat erythro va threo).

- Dang erythro 1a dang trong d6 hai ddi nhém thé twong tw
nhau co thé dwa vé vj tri che khuat nhau

» Dang threo chi c6 mdt ddi nhém thé twong tw nhau co thé
dwa vé vj tri che khuat nhau

CH,CH(Ph)CH(OH)CH;

CH, i CH, CH; . CH,
H— OHEHORH HO——H ! H-—g—OH
H—gr—Ph : Ph——H H——Ph | Ph—g—H

CH; | CH, CH; | CH,

D(-) - i L(+) - D(-)- | L(+) -



D,. Pong phan cau dang
1. Khai niém vé cau dang va dong phan cau dang
» Cau dang la cac dang cau triic khong gian sinh ra khi c6 tinh
dén sy quay tw do cua cac lién két don, cac dong phan sinh
ra do sw quay tw do do goi la dong phan cau dang
2. Cau dang cta hop chat hidocacbon no mach hé

+ Cla etan : xen ké bén
hon che khuat >

+ Cua n- butan: xen ke’ che khuat

dé bén clia cac dang xen ké anti > xen ké syn > che khuat tirng
phan> che khuat toan phan

CHs CHs o H3C CHj
/
CHy~z
| %
CH3 ~’

xen k€ anti che khuat tuing phan xen ke syn che khuat toan phan



3 Cau dang cua xiclohexan va dan xuat
- Béj voi xiclohexan: dé giam strc cang Baye: vong khéng
phang, dé géc hoda tri dat 109928’
+Cau dang ghé va thuyén van (xoan)bén hon cau dang thuyén

G S

thuyén van thuyén

- DO V& X|clohexan c6 nhom thé: cac nhém thé & vi tri bién
bén hon khi & vi tri truc

>



Tac dung sinh hoc cua dp quang hoc

Pp quang hoc c6 vai trd quan trong trong d&i song tw nhién

Céac chat chuyén hoa, cac chat men la cac hé thong hop
chat quang hoat

+ D-(+)-Glucose la dwérng c6 tac dung sinh hoc lam chat
ti_érﬂ ’rc]ruyén, nguoc lai L-(+)-Glucose khong co6 tac dung
sinh hoc

+ Asparagin dang hru truyén c6 vi ngot, ta trién co vi dang,
racemix khong vi.

+ Adrenalin dang ta trién tac dung Ién thanh mach mau gap
15 lan dang hdru truyén.



