Hoa hiru co' I
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Chuwong I: PAI CUONG VE HOA HQC HU'U CO

Kién thitc trong tam

1. Cac cach biéu dién trong khong gian (céng thirc cdu tric): cong thic phdi canh, cong thic chiéu

Niumen, céng thic chiéu Fiso va cach chuyén doi gitta chung.

2. Qui tac Cahn-Ingold-Prelog

3. Pong phan quang hoc

4. Cau dang

Bai I: HOA HU'U CO VA HQP CHAT HU'U CO

I. Khai quat chung vé héa hoc hiru co

Dinh nghia:
Hop chét hitu co 1a cac hop chit cia nguyén t C, trir cac oxit cacbon (CO, CO,), mudi cachonat
(HCO3, CO35%), cac xianua (CN’, SCN), va cacbua kim loai (?). Cac hop chét hitu co don gian
nhét 1a cac hidrocacbon (phan tir chi duoc ciu tao boi C va H); trong phan tir cac dan xuat cua
hidrocacbon, ngoai C va H con c6 thé co cac nguyén t6 khac nhu O, N, S, P, cac halogen... va co
thé ca cac nguyén t6 kim loai (cac mudi kim loai cia axit hitu co, he co kim,...).
Poéi tiwong nghién ciru Ciia héa hoc hitu co:
Hoa hoc hitu co 1a nganh Héa hoc chuyén nghién citu cu triic va tinh chat cua cac hop chat cua
cacbon.
Nhiém vu cua Hoéa hoc hitu co 1a:
Nghién ciru tong hop cdc hehe (duoc pham, to soi tong hop, pham nhudm, vat liéu hiru co)
Tdch biét cdc hehe tir cde nguon thién nhién
Nghién ciru co ché cdc phan g hitu co (tim hiéu xem phan tng xay ra qua bao nhiéu giai
doan, cac sptg 1 gi, nhitng yéu t6 nao anh huong dén toc do phan Gng..., gitp tra 10i cho cac
cau hoi: qui luat phan ung thé halogen vao hidrocacbon, qt tic cong Maccopnhicop, qui tic
tach Zaixep, qui luat phan ung thé vao vong benzen da c6 nhom thé).
Nghién ciru ving dung cdc hehe phuc vu cho moi mat cia doi séng
Vai tro ciia cdc hop chat hitu co:
Céc hop chat hitu co dong vai trd quan trong, khong chi bai s lwong vo cing 16n, ma con boi vi
chung tham gia vao moi mit cua doi séng: cac hop chat hitu co c6 mat trong co thé dong vat thuc

vat va con nguoi (la co sd cho viéc luu trit va protein tao nén mau, thit, da, 1a cac enzyme xuc tac
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cho céc qua trinh sinh hoa trong co thé séng, 1a ngudn cung cip ning luong séng...); la thic an,
thudc chita bénh, quan 4o, cac vat dung thiét yéu cua cac nganh kinh té, cac linh vuc khoa hoc ki
thuat. ..

IL Pic diém chung caa cac hehe:
1. Thanh phdn va ddc diém cdu tao:

- Thanh phan nhat thiét phai c6 C, thudng c6 H, hay c6 O, N, cac halogen, S, P va cac nguyén t6 khac
(bao gdm ca cac nguyén td kim loai). V& 1y thuyét, tat ca cac nguyén té trong bang tuan hoan déu co thé
c6 mat trong thanh phan cac hop chat hitu co.
- Lién két: cha yéu 12 lién két cong hda tri.

2. Tinh chat vt ly:
- Céc hop chét hitu co thwong c6 nhiét dd nong chay va nhiét 6 soi thap, kém bén nhiét, dé chay (ngoai
I¢: cac hc cao phan tir khong nong chay, khong bay hoi, kho chay hodc khong chay).
- Tinh tan: thwong it tan trong nudc (phan cyc), tan nhiéu trong dm hitu co (ngoai 18: saccarozo tan tot

trong nudc, cac polime hau nhu khong tan trong nudc va cac dmhe thong thuong).

3. Tinh chat héa hoc:
- Phan tmg hoa hoc giita cac hche: thwong xay ra cham, khong hoan toan va theo nhiéu hudng, san pham
phu thudc chit ch& vao xuc tac, diéu kién phan tng
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2. Theo nhom chuc:

e Nhom chirc 6 mach C: ankan, xicloankan, anken, xicloanken, ankin, aren, ...

e Nhom chirc chtra oxi: ancol, phenol, ete, andehit xeton, axit cacboxylic va cac dan Xuat, ...
e Nhom chie chira N: NHo,...

e Nhom chuc chua ca N va O: NOo,

IV.  Khai niém dong ding, dong phin

Pong dang: xem thém phan bé tic

o

e Khdi niém: nhitng chat hitu co ¢ thanh phan phén tir hon kém nhau (diéu hoa) mot hay nhiéu
nhém nguyén tir nhat dinh nhung ¢ cau tric hoa hoc tuwong tu nhau, do d6 tinh chat hoéa hoc ciing
tuong tu nhau, goi 1a cac chat dong dang. Cac chit dong dang hop thanh diy dong dang.

e Luwu y: khai niém dong ding chi mang tinh chit twong dbi, cu thé hon, d6 1a yéu cu “tinh chit
hoa hoc ciing twong ty nhau” mang tinh tuong d6i: khong thé mong doi tc hoa hoc cua tat ca cac
chat trong diy dong dang hoan toan giong nhau, chi xét hitu han mot sé tinh chat hoa hoc dic
trung. Vi vay, khi ra bai tap, néu can thiét thi phai néi 1 1a tinh chat héa hoc dang xét dén 1a tinh
chat nao. “Tuong tu Vé ciu truc” ciing nhu vay.

e Cic chit dau diy dong dang ludn c6 cac tinh chat riéng khac biét véi cac chit trong diy dong
dang.

e Vi du: CH30OH khong c6 phan tng tach nudc tao anken, khi bi oxi héa khong hoan toan tao
HCHO cho phan tmg trang bac véi ti I¢ 1:4. CHy ¢6 phan Gng tao axetilen, nhung cac ankan cao
hon khong cé phan tng d6. HCOOH c6 phan tng trang bac va bi oxi hoa boi dd nudc brom
nhung cac dong dang cia nd khong ¢ phan tng do.

OH OCH, OH

5= & & o

e Khi ra cac bai tap vé dong dang & pho thong nén tranh nhiing trudng hop khong rd rang nhu bac
ancol, bac amin.

b. Pong phan:

e Khdai niém: Dong phan 1a nhitng hop chét c6 ciing cong thirc phan tir nhung c¢é céu triic hoa hoc
khac nhau nén c6 tinh chit khac nhau.

- Cau triic héa hoc (hay cau tric): bao gdm ciu tao hoa hoc (thir tu va cach thic Ik cia cac ng tir
trong phén tir) va cdu trac khong gian (su phan bd cua cac nguyén tir trong khong gian).

e (6 hai loai ddng phan chinh:

i. Dong phdn cdu tao (dong phan phang): nhitng ddng phan khac nhau vé trat tu va cach thic Ik caa
cac nguyén tir (trong mat phang).

+ Dp l’né_].Ch C: C5H12

e T Y

e Pong phin mach C phdi cé cing logi lién két: vi du xiclopentan va cic penten khong phai 1a
d6ng phan cau tao mach C, ma 1a ddng phan nhém chire (“chirc” xicloankan va anken).
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+ Dp nhém chuc: C,HgO

CH;CH,OH CH3;0CH;

D —T O

+ Déng phan vi tri nhém chuc: C4H100

~"S0H OH
ii. Pong phén cdu hinh (dp khong gian, dp 1ap thé):

+ Dp hinh hoc
+ DPp quang hoc

Bai 2: CAU TRUC PHAN TU HQP CHAT HU'U CO

l. Céu triic phan tir va cac cong thirc biéu dién céu tric

1. Thuyét cacbon tiz dién (Lo ben, Van 't Hop, 1874)
- Nim 1874, Lo ben va Van't Hop dé ra ,,Thuyét cacbon tir dién“, cho rang trong phéan tir hop chat hitu
co, 4 hoa tri cua cacbon huéng vé 4 dinh cua mot t dién. Theo thuyét nay, phan tir hop chit hitu co
khong phing, cac nguyén tir khong nam trén mat phang gidy ma phan b trong khong gian 3 chiéu.

- Mic du ltc d6 chua co nhitng hiéu biét day du vé ciu tric e cua phan tir, nhung thuyét cacbon ti dién da
di dung huéng trong viéc mé ta sy phan bd khong gian clia cac nguyén tir hodc nhom nguyén tir lién két
Vai cacbon va giai thich dugc hién tuong dp quang hoc va dp hinh hoc.

Cdc cdch biéu dién céng thirc cdu tric (cdu triic khong gian) ciia phén tiv hop chdt hivu co
a. Céng thirc phéi canh
{"'“ { “““ ()

i Biéu dién cho 1 ng tiz Cabcd

o Gidi thich y nghia:

mp
Xa\“““C e %// \\\) =
Al mp )
gan
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e Cach vé: gbc gitra { =1 nhé hon hodc bang 90°.

\120° | | |
1 2 = 3) -

e Sai:

e

ii. Biéu dién cho 2 nguyén nir Cabc-Ca’b’c
e Cdch I: chi ding cdc thanh gach nét thwong. Nguyén tic: nhin phan tir theo mot lién két tir trai
qua phai va hudng ra xa ngudi quan sat. Dé cho sinh vién dé hinh dung, chi rd: theo hudng quan

sat thi cac nhom thé 1 & bén trai, bén phai hay huéng thang ding so voi ngudi quan sat.

Clabc-C?abc

a’(thang) . o
tra § h
 (trai) | 2 i (tréi) b'_2_C"(phai)
(thang)a © b’ (phai) a 1 b
1 1
(tréi)c 120° b (trai) ¢ b(phéi)
/4 /’

e Cdch 2: ding bg nét lién thuong, lién dam va nét dit (lién két C-C c6 thé nam ngang hay hoi chéo

nhu cach v& chi dung nét lién thuong & trén).

Dang che khuat 1) >_< 2) >_< 3) ‘H’
Dang xen ké 1) >_< 2) >_< 3) >_<\

ii. Biéu dién cho 3 nguyén tir C

b. Céng thirc chiéu Niumen

e Qui tdc: nhin phan tir doc theo mot Ik giira 2 nguyén tir nao d6, thuong 1a C-C. Nguyén tir C & gan
mét nguoi quan sat (ng tir C1) duoc biéu dién bang mot hinh tron, cac lién két Cl-a, C1-b va C1-
C Xuat phat tir tim hinh tron (luu ¥ vé Vi tri twong ddi cua a-thang dung, b-phai va c-trai so véi
ngudi quan sat & cth phdi canh dé khi chuyén sang cth chiéu Niumen cho dtng). Nguyén tir C2 bi
che khuit bai vong tron biéu dién nguyén tir C1. Céac Ik C2-a’, C2-b" va C2-¢’ Xuit phat tir bién
ciia hinh tron va giit nguyén hudéng twong ddi So v6i ngudi quan sat nhu & cth phdi canh.

e Dagng che khudt:

a’(thang)
(tréi) | 2 , a | (thdng)
(thdng)a C b’ (phéi)
1 - = 2
(trézc 120° D (trai) &~ BD (phai)
codng thuc phéi canh cbng thuc chieu Niumen



C.

Dang xen ké:

Céng thirc chiéu Fiso
e D¢ biéu dién cong thirc Cdu triic (cdu triic khéng gian) ciia phan tir hehe, nguoi ta Qui wéc nhu
sau:
i Mach chinh cta phan tir dit theo chiéu thang dimg, cac nhém thé nim trén mach chinh
huéng vé phia sau bang.

CHO CHO COOH CHO CHs CHs
H=C=OH —= H—-OH  HN=C=H —= HN——H Cl—C=H —= ci—}-H
CH,OH CH,OH CH, CH, CoHs CaHs
cth phéi canh cth chiéu Fisd  cth phdi canh cth chiéu Fisg  cth phdi canh cth chiéu Fisd

ii. Nhém c6 mirc oxi hoa cao hon (hodc duoc danh sb nhoé hon) duoc dit phia trén. Néu hai
nhém ¢6 murc oxi héa nhu nhau thi nhdm nao nhé gon hon duoc xép phia trén.

Lueu y: ¢ thé quay tuy ¥ cong thirc phdi canh va cong thirc chiéu Niumen ma khong lam thay doi

c4u hinh phan tir, nhung khéng dwoc tiy ¥ quay céng thirc chiéu Fise (dit trong hay ngodi mp)

vi ¢6 thé dan téi sw thay déi cdu hinh phén tir.

Pong phin hinh hoc

Khdi niém: Nhitng nguyén tir lién két v6i nhau bang lién két d6i (vi du: C=C, C=N.,...) hoic la
dinh cta cac vong nho thi khéng quay dugc ty do quanh truc lién két, ching tao thanh bo phan
cing nhéc trong phan tir. Vi vy, cac nhom thé dinh véi nhiing b phan cing nhic dé duoc sap
xép theo nhitng quan hé khong gian khac nhau, khong tu chuyén d6i cho nhau dugc, tao ra cac
dang dong phan khong gian (dong phéan 1ap thé). Cac dong phan nay thudc dang déng phan hinh
hoc.

Diéu kién cin va du:

a c athb a ¢ a d azb
>_< c#d @ + c#d
d

Poc thém: Cac anlen (cumulen) ¢ s6 ndi doi 1é lién nhau (mdi C dau mach phai mang 2 nhom
thé khac nhau).

a.,, 7 | C azb
v | A~ I™d c=d

H¢ danh phap cis-trans
e Trong trudng hop anken, néu mach chinh & ciing phia nbi d6i C=C thi goi 1a dong phan cis,
néu mach chinh ¢ khac phia ndi doi thi goi 1a dong phan trans (luu y: cis va trans in nghiéng).



e

cis-pent-2-en trans-pent-2-en

e D4i véi hop chit vong, néu hai nhom thé & cung phia mat phing vong (hoic mot mit phang
chuan nao o) thi goi 1a dong phan cis, néu khac phia 1a dong phén trans.

Hi %; H3Ci ]{7
H;C  CHj H CHs

cis-1,2-dimetylxiclobutan trans-1,2-dimetylxiclobutan

e Nhwoc diém: trong nhiéu trudng hop, néu 4p dung qui tic nay khong xac dinh duoc cdu hinh
cua cac dan xuat cua anken.

Cl Br Br. CHQCH3
27?7 — —

I Cl Cl CH3

Hé danh phdp Z/E (xem thém phan bé tic!)

Hé danh phap Z/E

e D¢ goi tén dp hinh hoc theo hé Z — E, ngudi ta so sanh cap caa ting cip nhom thé cing dinh
vao mot nguyén tir C & nbi doi hodc cachon & vong no. Khi xét hai cdp nhom thé quan tam:
néu hai nhom co cép cao hon nam cing mot phia cta ndi déi hodc vong no ngudi ta goi 1a cau
hinh Z, va dong phan thudc loai dong phéan Z.

Qui tic Cahn-Ingold-Preloc (xem thém phan bd tic)

e Dé goi tén cac dong phan cau hinh (dp hinh hoc va sau day 1a dp quang hoc), Cahn-Ingold-
Preloc st dung mot khai niém goi 1a cip cua nhom thé.

I. Qui tdc 1: Cap cia nhom thé cang cao khi s6 thir ty ciia nguyén tir lién két tryc tiép voi

trung tdm can xac dinh cau hinh c6 s6 thir ty cang 1on.
Vidu: -Br>-Cl>-F>-0OH >-NH, >-CH3 > -H

HsC  CH,OH

H Cl

(E)-2-Clobut-2-en-1-ol
nhdng la cis-

ii. Qui tic 2: ddi v6i cac nhdm ma nguyén tir thir nhat co sé thir ty nhu nhau thi xét tiép cac
nguyén tir & 16p thir 2, tirc 14 cac nguyén tir lién két truc tiép voi nguyén tir thir nhat theo
nguyén tic “diém khac nhau dau tién”.

Vi du:
Br. CHj Cl CH,CHj; BrH,C CH,NH, Brj CHoNH;

(E)-3-Clo-2-etyl-3-flobut-2-en-1-ol



iii.  Qui tdc 3: mot nguyén tir ¢6 lién két boi voi mot nguyén tir khac thi vé hinh thirc ¢ thé coi
nguyén tir 46 c6 nhiéu lién két don v6i nguyén tir kia. Khi can thiét, co thé coi nguyén tir
con lai lién két vai mot nguyén tir C gia dinh.

e Vidu:

FH,C  CHO

HsC  CH,OH

e Vi duy: so sanh cip cia —~COOH, -CHO va -C=C. Ta khai trién cac nhém ndy nhu sau:

(O)
—C-OH = —'—OH — -C(0,0,0)
o O0—(C)
—C— — O) -C(O,C,H)
C-H = —
8 i
0—(C)
©)
—C=CH = —C—(C) = -c(cc.o
(©)—€¢—(©C)
(©)

Do d6, ta c6 -COOH > -CHO > -C=C
e Vidu: so sanh cip cuia -CH=CH, va —CH(CHy3)..

C) b1
al b1 b1 (1) alb1 @
-CH=CH, = a—gc::—CHz-(C) — c@ccH = CCHH
(©)
H
a2 b2 a2l b2 (1) a2b2 (2) b,
-CH(CHy), = —C-CHg — -C(C,CH — -C(HH,H)
CHg

Do d6, ta co6 -CH=CH, > -CH(CHj3)..
iv. Cip e khong phan chia c6 do hon cap thap nhit:

R R R R

=0 =0 . .
H H H R H OH R

(E)-anion vinyl (E)-imin (E)-oxim (E)-azo

» Luwuy:

e Khong phai bao gio ciing co sy twong (tng gitra cac cap cis-trans va Z/E.

e Hé danh phap cis-trans hay Z/E chi mang tinh qui u6c. Dung hé nao 1a tiy thudc hop chit cu thé
va dat duoc sy twong minh hon. H¢ cis-trans chi dung dugc cho hé kiéu abC=Cac. Hé Z/E thuong
duoc sir dung vi c6 tinh tong quat cao hon.

C. Sw khdc nhau vé tinh chat cia cac dé‘ng phdn hinh hoc: ty doc.

e Do khoang cach giira cac nhom nguyén tur trong phan tir dp cis va trans khac nhau nén chung co

céc tinh chat Iy hoa khac nhau.



e Thudng dong phan trans bén hon ddng phan cis vé mat nhiét dong. Chang han ¢ 200°C,
Stinben CgHsCH=CHC¢Hs c6 96% dp trans va 4% dp cis.
e Ddng phan trans c6 tinh ddi xtmg cao hon dp cis, d& sap xép chat khit hon trong mang tinh thé
nén thuong co t°nc cao hon.
e JVidu: so sanh tinh t°s, t°nc, pKa; va pKy, cua axit fumaric va axit maleic.
e Momen ludng cuc:
e H¢ Cab=Cab: n (E)=0, pn (Z) #0.

(E)-CICH=CHCI (2)-CICH=CHCI
t°nc (°C) -50,0 -80,5
t°s (°C) 48,3 60,2
u (D) 1,89 0,0
e H¢ aCH=CHb: p s& khac nhau tuy thudc vao ban chat dién ciia a va b.
(E)-p-N02C6H4-CH:CHN02 (Z)-p-NOzC6H4-CH:CHNOZ
u (D) 0,5 7,4
(E)-CH3CH=CHCI (2)-CH3CH=CHCI
(D) 2,0 1,7

Pong phan hinh hoc ciia cac hop chat mach vong:

X A

cis-1,2-Dimetylxiclopentan trans-1,2-Dimetylxiclopentan
cis-Decalin trans-Decalin
cis-Perhidronaphtalen trans-Perhidronaphtalen
cis-Bixiclo[4.4.0]decan trans-Bixiclo[4.4.0]decan
O
H H H
H H H
H
@]
(0]
I1l.  Pong phan quang hoc



a. Anh sing phan cyc thang (phdang) va tinh quang hoat.

e Khdi niém dnh sang phdn cuc thang (phang): anh sang thuong bao gom cac séng dién tir ma
vecto dao dong cua ching huéng theo tat ca cic hudng khac nhau trong khong gian va vuong
goc voi phuong truyén cua tia sang. Khi cho anh sang thuong di qua lang kinh Nicon s& nhan
duoc 4anh sang ma cac vecto dao dong cua séng dién tir cua anh sang nay nam trong cting mot

mat phang. Anh sang d6 1a anh sang phan cuc thang (phang).

WD

e Khdi niém tinh quang hoat: nhing chat (dang tinh thé hay dung dich) khi ddt trén dieong truyén
clia anh sang phan cuc thang thi 1am quay mat phang phan cuc mét goc o nao d6 goi la chat quang

hoat. Kha ning lam quay mat phang 4nh sang phan cuc duoc goi 1a tinh hoat dong quang hay tinh
quang hoat.
e GOc quay cuc riéng:

e Goc quay miat phiang anh sang phan cuc a duoc xac dinh bang phan cuc ké. Gia tri ciia goc a phu thudc
vao diéu kién do: budc séng cua tia sang phan cuc, nhiér dd, bé day cua l6p chat ma anh sang di phan
cuc di qua va néng do cua chat quang hoat.

e Dé dic trung cho tinh quang hoat ctia mot chét, ngudi ta dung dai lwong: dd/goc quay cuc riéng. Gia tri
goc quay cuc riéng ciia mot chat trong dung dich dugc tinh nhu sau:

[0 =

[a];:’= [o] { | (dm)= chieu dai cuvet

I.C C (g/ml)= néng do chat tan
Vi dy: D-glixerandehit: [a]®p= +14, [0]*°b= +8,7. L-glixerandehit: [0]*°p= -14, [a]*p= -8,7.

> Diéu kién dé mot chat co tinh quang hoat: ¢ tinh khong tring vat anh < khong c6 tim va mp
d6i xtng. Co 3 loai bat ddi xung:
e Bit ddi nguyén tir.
e Bit ddi phan tu.
o Bat ddi tinh thé.

Bat ddi nguyén tir.

e Diéu kign dé mgt hgp chit hitu cé tinh quang hoat (bét déi nguyén tir):
e Diéu kién can: co it nhat mot nguyén tir C* (phan tir xuat hién mot tir dién léch).
o Diéu kién dii: khong c6 tam dbi xtmg va khong c6 mat phang ddi xung.
e Nguyén tir cachon bdt doi (C*):
e Nguyén tir C gin voi 4 nguyén tr hodc nhom nguyén tir khac nhau dugc goi I cacbon bat ddi, ki hiéu
la C*.
e Néu phan tir ¢6 1 C* thi phan tir ¢ tinh khong tring vét anh va do d6 c6 tinh quang hoat, vi du:
*CHFCIBr.
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e Phan tir co tir 2 C* trd 1én s& o tinh quang hoat néu né khong c6 tim dx va khong c6 mp d6i xing.

Vi dy: axit (-)-tactric HOOC-CHOH-CHOH-COOH c6 2C* va dong thoi khong ¢ tim dx va khong co
mp dx nén co tinh quang hoat, trong khi axit mesotactric cling c6 2 C* nhung lai khong c6 tinh quang

hoat vi tam dx & cdu dang bén nhat (xac dinh bang thuc nghiém).

COOH
HOOC.. ,,;EOH GOOH HOOC, *§3k|4 HO
C*—*r—*C\\ = OH WC—C =
HO'L-~" "“CHOOH OH HO/ ‘cooH on
H
) . COOH COOH
Axit mesotactric Axit (-)-tactric Axit D(-)-tactric

e Luu y: khi xét doan xem mot phan tir c6 tim dx hodc mp dx hay khong can diwa vao cong thic phdi
canh, khong nén dira vao cong thuc chiéu Fiso.
> Cac nguyén tir bat ddi khac: N, S, P.

@wll y N/
R/ \R /g}\’RR R/@I R

o R
amin bac 2, 3 Sulfoxit Photphin

Khong thé tach riéng cac ddi quang cua amin bac II va III ¢ diéu kién thuong vi cac dbi quang nay
chuyén hoa qua lai rat nhanh.

Bét d6i phan tir: tir dién kéo dai — tir dién léch

e Dong phan anlen: a#b vac #d.

cec=c! | o=cec' 0 w3

e Ddng phan can quay (atrop): R # R? va R® #R*.

R'I ' R‘l i
| R3 |
Re O 5
R? Rt i R* R2 i

e Ddng phan spiran: a#b va c #d.
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b d d b - NH

e Trung tim/mit phang bat d6i ¢ trong phan tir:

- e I
H ! H PPh, | Ph,P
HOOC H - jH i H/_ - \\\\.Pphz PhZP.,,//
Br Asymmetric plane

Asymmetric center (R)-BINAP (S)-BINAP

CHs

H COOH
Br

Bét d6i tinh thé: gay ra boi cach sip xép cua cac phan tir trong tinh thé, khong phai do mot nguyén
tar hay mot phén tir riéng 1é nao. Néu cdu tric tinh thé bi pha v& (thach anh néng chay) thi tinh quang
hoat cua tinh thé s& khong con nira.

b. Danh phap
Dé goi tén cac dong phan quang hoc, nguoi ta dung hé danh phap cdu hinh. C6 hai loai thudng gip 1a
h¢ danh phap D,L va h¢ danh phap R,S.

e Hé danh phdp D,L: dwa vio cau hinh twong doi ciia phdn tir hche. Goi 1a céu hinh twong ddi vi khi d6

cdu hinh cua phan tir dugc so sanh véi Cau hinh cua mot chat duoc chon lam chuan. Do 1a

glixerandehit.
CHO CHO
H——oH HO——H
CH,OH CH,OH
D(+)-glixerandehit L(-)-glixerandehit

- (Xem lgi trong Vollhardt, s. 198) Trudc nam 1951, ngudi ta chua c6 khai niém vé cdu hinh tuyét
dbi cua cac he quang hoat. (+)-Glixerandehit (v6i nhém —OH & bén phai trong cong thirc chiéu Fiso) co
kha nang lam quay mit phang as phan cuc sang phai nén ngudi ta da qui uéc dang nay c¢6 cdu hinh D
(Dextro, dau + cho biét dp nay lam quay mp aspc sang phai), con dang (-)-glixerandehit c6 cdu hinh
nguoc lai va dugc goi 1a dang L (Laevus, diu — cho biét dp nay 1am quay mp aspc sang trai.

o Luu y: giita cac ki hiéu D, L va ddu + hay — khéng c¢6 méi lién quan nao ca (ddu cia géc quay mp
aspc chi cé thé xdc dinh bang thuc nghiém).
- Céhc hop chit c6 cau tric tuong tu glixerandehit, dang R-CH(Y)-R’, Y 1a nhom thé khac H va
thuong chira di td, néu ¢ cau hinh (trén cong thire chiéu Fiso) gidng véi D-glixerandehit thi ciing
duoc ki hiéu bai chit D, con néu ¢6 ciu hinh giéng L-glixerandehit thi dugc ki hi¢u béng chtr L.

CHO
COOH COOH COOH COOH CHs
H—NH, H——OH HN—H HN—|H Ci——Br
CH,4 CHj CH,OH CH; CoHs
D(-)-Alanin Axit D(-) lactic L(-) Xerin L(+)-Alanin CH,OH
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e Nhuoc diém: hé danh phap céu hinh D hay L chi cho biét cdu hinh cia mt nguyén tir C* trén cong
thirc chiéu Fiso: nhém —OH & phia bén phai: ung véi ciu hinh D, con khi nhém —OH & phia bén trai:
céu hinh L. H¢ danh phdp D/L khéng c6 tinh tong quat vi khong ap dung duoc cho cac hop chat khong
c6 cAu truc tuong ty glixerandehit, hodc ¢ nhidu vong véi nhidu C*.

- Vi dy, n6i D(+)-glucozo thi chi biét cau hinh cua C*5!

o Cdu hinh tuyét doi:
Can, Ingold va Preloc (1951 — 1956) da d& nghi cach xac dinh c4u hinh caa C* bang hé danh phap R/S
dira trén sy so sanh cap cua cac nhdm nguyén tir dinh vé6i ng tir C* do.

e Cic budc xdc dinh cdu hinh R/S ciia mét nguyén tiv C*: C*abcd

i. So sanh cép cua 4 nhom nguyén tur dinh voi C*. Cac nhém dugc ki hi¢u 1a a,b,c va d va c6 d§ hon
cap giam dan tir a dén d.
ii. Bat phan tir sao cho nhom co cap thap nhat (d) & xa mét ng quan sat nhat va nhin phan tir theo

huéng C* — d.
a
G- Z_“.\\\\C—d G- 'é..}C—d
6 e
(R)- (S)-

Néu cac nhém con lai sap xép theo chiéu kim déng ho tir a dén c, thi ng tir C* d6 c6 cau hinh R, néu
cac nhom thé con lai sip xép theo tht tu giam dan do hon cap nguoc chiéu kim ddng hd, thi ng tar C* d6
¢6 cAu hinh S.

b b
d d
4-----» a((ic \\\C -----> HOHZ&Q“\C
HOH
(R)-glixerandehit (S)-glixerandehit
(D(+)-glixerandehit) (L(-)-glixerandehit)

e Luu y: khong co mbi lién quan nao gitra cau hinh twong dbi D, L véi cu hinh tuyét ddi R,S. Cau
hinh tuyét déi (R, S, Z, E) viét trong ngoic, in nghiéng, cu hinh twong ddi (D, L) viét thuong,
khong c6 ngoac.

CHO H OH CHO

! l I
H-uC O:wuC HOH-C: .nC HOuC
HOPC ch,0H  HOHAG “cHo  HUREP O F et

H
R :
") OH RS
114,, (S)
(R0 S0
HO
(+)-Valencenol Altholacton

Tubifolidine
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e Xdc dinh cau hinh R,S cia hehe tir cong thire chiéu Fiso: néu nhém thé ¢é dd hon cAp nhé nhat
& trén dwong nam ngang va cac nhom thé co d6 hon cip giam dan theo chiéu kim dong hd: cau
hinh S, con néu cac nhom thé c6 do hon cap giam dan nguoc chiéu kim dong hd: cdu hinh R.

H——NH, H—-OH HN—H HaN——H HO i oH
CHj CH, CH,OH CH; OH i HO
D(-)-Alanin Axit D(-) lactic L(-) Xerin L(+)-Alanin COOCH i COOH
H H OH
HyC—-COOH = HyC=5=COOH HOOC——CH
NH2 NH2 H

e Danh phdp erythro/threo: ap dung cho cac hop chat c6 2C* ndi truc tiép nhau, dang R-CHX-
CHY-R®, dua trén co s& so sanh vadi cac d@)ng phan cAu hinh cua 2,3,4-trihidroxibutanal.

c. M¢t sé khdi niém lién quan

- Pong phin quang hoc: 13 nhiing chat c6 ciu tao hoa hoc hoan toan gidng nhau, c6 cung dang
hinh hoc phan tir (khoang cach giita cac nhom nguyén tir) va c6 cac tinh chat 1y héa gidng nhau
(néi chinh xdc hon la tinh chdt déi Véi cdc tac nhdn khéng c6 tinh khéng trimg vat anh), nhung
khac nhau vé kha nang 1am quay mp anh sang phan cuc va cac tinh chét sinh hoa.

- Néu hop chét hitu co c6 n C* thi c6 thé co toi da 2" dong phan quang hoc.

- Pong phan ddi quang: hai ddng phan quang hoc ¢6 cing gia tri goc quay cuc riéng nhung nguoc
dau nhau goi 14 hai dong phéan dbi quang.

Vi du: D-glixerandehit: [o]*p= +8,7. L-glixerandehit: [0]*p= -8,7.

e Cdch biéu dién cgp doi quang (thuc chat 1a anh va vat qua guong): yéu cau sv xac dinh cau hinh
R, S dé kiém tra lai

ﬂo i )C:o CHO ! CHO
Huy | «H H—-OH | HO——H
HO CH,0H | HOH,C OH CH,OH i CH,OH
(R)- guong  (S)- (R)- (S)
Object Image D(+)-Glixerandehit L(-)-Glixerandehit
L€ — HO—® : (R—OH
H%/ COOH (SFOH | HO—®
COOH E COOH

Axit (-)-tactric

e  Pong phan dia: 1a dong phan 1ap thé nhung khong phai anh-vat qua guong cia nhau (hai dong
phan quang hoc lam quay mp aspc vé6i goc quay khac nhau vé gia tri tuyét d6i, dau c6 thé gidng nhau
hodc khac nhau) duoc goi 1a cac dp dia (phdi cé tir 2C* tré Ién). Co hai loai dong phan dia: o-dia va -
dia, trong d6 dong phan n-dia 1a dong phan 1ap thé chua lién két doi trong phan tir (dong phan hinh hoc).

e  Hop chit meso 1a cac dp quang hoc c6 chira nhidu C* nhung do ¢6 miat phing dx hodc c6 tim dx
nén khong co tinh quang hoat.
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COOH

HOOC\ OH
S *C’ — OH
HOH/,/ “~CHOOH OH
COOH

Axit mesotactric

Vi du 1: Hop chit 2,3,4-trihidroxibutanal, s C*= 2, phéan t

dpgh= 2°= 4. Xét mdi quan hé giira cac dp nay:

r khong c6 tam dx va mp d6i xung, téng sé

CHO CHO
H——OH  d6iquang  HO——H
H—oH ~ =  HO——H

CH,OH CH,OH

dp dia I dp dia dp dia Idp dia
CHO CHO
H——OH <« » HO——H
HO——H  doiquang H—1—OH
CH,0OH CH,OH
Vi du 2: Axit tactric, s6 C*= 2, phan tir ¢6 thé c6 tim dx.
COOH COOH
HO——H déi quang H——OH
H—H—oH ~ =  HO—H
COOH COOH

Axit (-)-tactric ([a]?%p=-12°)  Axit (

dp dia\

(+)-tactric ([a]*°p= +12°)

/dp dia

" COOH COOR)

HO——H L H——OH

HO——H - H——OH

COOH COOH

Axit mesotactric
(R)| ~ FOOH COOH COOH COOH
E__gH (+o) HO——=H HenuOH C HOiH
PR H ____________ —_—

S) .00 HOlH Hen i OH HO=—H
coon COOH COOH COOH

Axit mesotactric

[}
dbi quang axit (+) va (-)-tactric.

e Bién thé raxemic

Luwu y: axit mesotactric, mac du khong c6 tinh quang hoat, nhung 1a dp quang hoc loai dia cua cap

Hon hop cua hai dbi quang véi sé6 mol bang nhau duoc goi 1a bién thé raxemic. H3n hop raxemic gom
hai loai phan tir dx nhau qua guong, loai nay lam quay mp aspc sang trai, loai kia lam quay mp aspc
sang phai véi ciing do 16m, nén ching triét tiéu 1an nhau, do d6 hh raxemic ciing ko c6 tinh quang hoat.
Vi du mot hh dang phan tir cia axit (-)- va axit (+)-tactric, ki hiéu 13 axit (+)-tactric (tai liéu cii: (d,1)),

khong co tinh quang hoat.
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- Poc thém: d tinh khiét quang hoc (du lugng ddi quang: ee, enatiomeric excess).
ee= % d6i quang luong nhiéu - % ddi quang co luong it.

ee con duoc coi 1a d6 tinh khiét quang hoc caa hdn hop (0.p., optical purity):

_ [a]p (hh)

 [alp (k)

N6i chung, trong mot phan @ng chon loc 1ap thé, néu sir dung mot chat yéu té chiral (chat phan tng,

tac nhan, xuc tac hodc dung méi) co thé din dén su chon loc lap thé cho san phdam. Tong hop bat ddi
Xing: asymmetric synthesis:

OO COOH H, COOH OO COOH
> +
MeO [(S)-BINAP]RU(OAC);  MeO MeO

98.5% 1.5%
(S)-naproxen-khang viém

IV.Céu dang
1. Khdi niém
e Cau dang 13 nhitng dang ciu tric khong gian (dang hinh hoc) khac nhau cia mot phén tir tao ra do cac
nguyén tir lién két véi nhau bang 1k don cé thé quay quanh truc Ik d6. Cac dang d6 1a dong phan ciu
dang caa nhau.

e C6 hai dang cdu dang dang quan tim: dang che khuat va xen k&.

i. Dang che khudt: 1a ciu dang ma néu nhin phan tir theo truc Ik C-C trong cong thirc chiéu Niumen thi
thdy cac nhém nguyén tir & nguyén tir C ndy hoan toan che khuét cic nhém nguyén tir & nguyén tir C
kia. Céc obitan lién két & gan nhau dy nhau (va luc twong tac Van de Van giira cdc nguyén tir va
nhoém nguyén tir) 1am ting nang lwong ndi phan tir. Dang che khuét 1 ciu dang kém bén nhat trong
s tat ca cac cau dang co thé c6 cia phén tir. LAy vi du véi H3C-CH.

a'(thang)
(trai) 2 a, (thang) >
(thang)a C’ b’ (phai) a CH(thdng)
1 > 2 (trai) i
N _ '/ , hai
(tral)c 120° b (phal) (tral) CC *b'b (phé|) (théng) H3C H (p al)
s
, ; ; 1

cdng thuc chieu Niumen

Dang che khuat (tréi) 7505 H (phai)

céng thuc phdi canh

ii. Dang xen ké: 1a cau dang ma néu nhin phan tir theo tryc lién két C-C trong cong thiic chiéu

Niumen s& thiy cic nhom nguyén tir & 2 nguyén tir C nay nam xen k& voi nhau (goc nhi dién 60°).

Cac nhom nguyén tir thudc 2 nguyén tir nam xa nhau nhat, lec dy noi phan tir 1a nho nhit nén dang
xen k& 1a cu dang bén nhét caa phan tir. LAy vi du véi HsC-CHsa.
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b ¢
a b’ c
a —
s C b c o b

Dang xen ke

e Vian dung: Hay biéu dién cau dang che khuit va xen k& cua a) CHz-CHs; b) n-Butan (xét lién két
C2-C3)
2. Cdu dang cua cdce hop chdt dang CXs-CXs: etan

Lap gian dd ning lugng cac cAu dang cua etan ¢ng véi sy bién thién goc nhi dién.

&

0 60 120 180 240 300 360

\

3. Cdu dang cua CH,X-CH,X: CH3CH,CH,CHs, CH2C|CH2C|, CH,OHCH,0OH (tl,t’ xdy dung gidn
dé nang lwong cho cdc cau dang cua butan: bai tap vé nha)
Xét cac cau dang chir yéu cua butan:

H4C CH HaC CH,
*CHs H A4~ “CH, H Ho M
H/Z& :$: H7®\\2
= H H H H H
H |l|—| H dl-'l':s CH3
che khuat xen ke che khuat xen ke
hoan toan syn (léch) mot phan anti (d6i)

> Bén canh yéu t6 khong gian, do bén twong ddi cua cac dong phan ciu dang con phu thude vao twong

tac gilta cac nhom thé, trong d6 lién két hidro ndi phan tir c6 vai trd quan trong:

) OH o OH
H NH, = H H OH H H
H H H H H#@:H H H
Y NH, Y OH
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V6i cac hop chat ¢ lién két m nhur etanol, propen thi ciu dang wu tién lai 1a sy che khuét ciia cac

lién két d6i C=0 (hay C=CHy) Vi lién két o C-H. Diéu nay duoc giai thich 1a do lién két doi 1a
lién két kiéu qua chudi.

H, H,
C CH2 CH2 C
H HH 7 >H — H H H > H H
Hﬁ H H—H — H = =
H H H H H H H
H HH H ! H

Tuy nhién propanal va but-1-en thi cu dang wu tién lai 13 cau dang ma nhém metyl, chit khong phai
nguyén tir H, & vi tri che khudt voi lién két doi.

CH,

(@] CH,
HS/%J\H H%H %H
H H
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