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Hoa hoc hitu co da tra thanh mét mén khoa hoc tie nhimg ndm ddu ctia thé ki

19. Swe ra doi cia mon khoa hoc nay la nhdm 6 gdng hiéu hod hoc cia cupe song
clia cde nha hod hoc. Ngay nay, hod hoc hitu co da tré thanh nén tang vimg chdc
cho nhiéu nganh céng nghiép da quéc gia, san xuat cae nguyén vat ligu, thice dan,
vai vée, thuéce chira b{'nh cdc vat, .. Gicfnq nhire tdt ca cac nganh khoa hoe, hod hoe
6 mot vi tri trong von hiéu biét ctia chung ta vé tir nhién. D6 la khoa hoc cuia cde
phdn nr. Nlueng hoa hoc hitu co con ¢ nhiéu diéu hon hin, Tat nhién, ta can
nghién ctru cde phdn tir ciia tie nhién vi ta quan tam va vi cdc chire nang quan trong
cua chzmg déi voi cude song cua con nguoi. Hod hoc hiru co thiong nghién ciru
cudc song bang cdch tao ra cdc phan tir mai, cho thong tin khong thé c6 tir cdc
phan ne thiee 1é c6 madt trong co thé song. Viéc tao ra cdc phan tir mai nay cho con
nguoi cde vat li¢u moi nhie cdc chdt déo, cdc chdt mau méi dé nhugm quan do, cdc
loai meoc hoa maoi, cac loai thuée chita bénh mdiv.v... Dé c6 thé lam dirge diéu
nay, ké tie khi ¢ vai tro nhie mgt mon khoa hoc, cdc nha hoad hoc hiru co da nghién
ciru va fim ra nhiéu phan img mdi, nhiéu hop chat méi, luén luén lam phong phi

vén hiéu biét vé tinh chdt cua cac lop hop chat hitu co.

Nhitng van dé co ban nhdt cua li thuyét hod hoc hitu co la von kién thirc ma
sinh vién Khoa Hod hoc can phdi ném bét va hiéu ré mét cdch sdu sdc. Cuén Hod
hoc Hiru co diege bién soan ra nham muc dich trang bi cho sinh vién nganh Hoa
hoc nhitng hiéu biét vé cdc lép hop chat hitu co, tir tén goi, nguon goc, phtrm:g
phap diéu ché cho dén cdc tinh chat hod hoc ciia cac lop hop chat hitu co nay. Noi
dung cua cuén sdach de cdap mot cdach kha chi tiét vé cdc lop hop chat hitu co. Cdc
tinh chét hod hoc co ban nhat cua cdc 16p hop chdt hitu co nay déu dwge néu ra,
cung voi cdc co ché cua cde plmn lmg diege mé ta mot cach ti mi, nham giip cho
nguoi doc hiéu mot cach sau sdc vé moi phan g dang diege xem xét. O trong méi
phan 1mg hodc co ché phan g, cdc lién két hodic nguyén nir, nhom nguyén tie bj
thay doi trong qud trinh phan itng dirgre nhdn manh bang cdce ki te in (lum in dim-
nghiéng hodc nghiéng. Diéu nay gitip cho nguoi doc theo doi dirge tién trinh cia
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déu duge néu bit mdi quan hé voi tinh chdt hod hoe ciia hop ehdt va sudr phar

= - unnbg Trong mdi chwomg déu oo cde bii tdp kém theo, cing vl hé thing cde

bai tdp mdu (trong cudn séch ndy dhopre goi I ede Bai wdp dp dung).nhdm ginp cho
nguai doc tim hidu odoh gidi mot bai dp v hod hoe hitu ca, dé tie d6 ¢6 thé ne gldl
quét ode bai idp khdc, depe si dung trong qud trinh hoc trén 16p va & nha,

Cudn sdoh dpe chia thanh ba 1dp, vai bd cuc nhie sau:

Tdp 1. bao gém cdc chwong:

Choomg | CAU TRUC VA LIEN KET
Chuomg 2 CAC LIEN KET CONG HOA TR] PHAN CUC. ACID VA BASE

Chuong 3. ALKAN VA HOA HOC LAP THE CUA CHUNG
Chuong 4 CYCLOALKAN VA HOA HOC LAP THE CUA CHUNG

Chuong 5 TONG QUAN VE PHAN UNG HOU CO

Chuomg 6 ALKEN: CAU TRUC VA KHA NANG PHAN UNG

Chuomg 7 ALKEN: PHAN UNG VA TONG HQP

Chuomg 8 ALKYN, TONG HOP HUU CO

Chuomg 9. HOA HOC LAP THE O TRUNG TAM TU DIEN

Chuomg 10 CAC ALKYL HALIDE

Chuomg !1. PHAN UNG CUA CAC ALKYL HALIDE: SU THE VA SU TACH

NUCLEOPHIL
Chuomg 12. PHUONG PHAP XAC DPINH CAU TRUC: PHO KHOI LUONG VA PHO

HONG NGOAI
Chuong 13. PHUONG PHAP XAC DINH CAU TRUC: PHO CONG HUONG TU NHAN
Chuong 14 HOP CHAT LIEN HOP VA PHO TU NGOAI

Tdp 2, bao gom cdc chuong:

Chuong 15. BENZEN VA TINH THOM
Chuong 16. HOA HOC CUA BENZEN: PHAN UNG THE ELECTROPHIL THOM
Chuong 17. CAC HQP CHAT CO-KIM

Chuong 18. ALCOHOL VA PHENOL

Chuong 19. ETHER VA EPOXIDE. THIOL VA SULFIDE

Chuong 20a. MO DAU VE CAC HOP CHAT CHUA NHOM CARBONYL
Chuong 20. ALDEHYD VA KETON: PHAN UNG CONG HOP NUCLEOPHIL
Chuong 21, ACID CARBOXYLIC VA NITRIL

Chuomg 22. CAC DAN XUAT ACID CARBOXYLIC: PHAN UNG THE ACYL

NUCLEOPHIL
Chuong 23. PHAN UNG THE « CARBONYL

Chuong 24. CAC PHAN UNG NGUNG TU CARBONYL

~ Chuong 25. AMIN VA CAC HOP CHAT CHIUTA NITROGEN



Tap 3, bao gom cdc chieong:

Chuong 26. CAC PHAN TU SINH HQC: CARBOHYDRATE

Chuong 27. CAC PHAN TU SINH HOC: AMINO ACID, PEPTID VA PROTEIN
Chuong 28. CAC PHAN TU SINH HOC: LIPID

Chuong 29. CAC PHAN TU SINH HOC: ACID NUCLEIC

Chuong 30. HOA HOC HOU CO CUA CON DUONG TRAO DOI CHAT
Chuong 31. ORBITAL VA HOA HOC HUU CO: CAC PHAN UNG PERICYCLIC
Chwong 32. POLYMER TONG HOP

Chuong 33. CAC HOP CHAT D] VONG

Chuong 34. HOA HOC HOU CO CUA THUOC

PHU LUC A - DAP AN CAC BAI TAP

PHU LUC B - DANH PHAP CAC HGP CHAT HOU CO BA CHUC

PHU LUC C - CHU GIAI THUAT NGU

PHU LUC D - SAI SOT THUONG GAP KHI VE MUI TEN CONG TRONG CO CHE
PHAN UNG

PHU LUC E — CHi DAN VE CAC PHAN UNG THEO CAC CHUONG

PHU LUC F - HANG SO ACID-BASE CUA MQT SO HOP CHAT HOU CO
PHU LUC G - CAC PHAN UNG TAO THANH LIEN KET CARBON-CARBON
PHU LUC H - TONG HOP CAC NHOM CHUC RIENG BIET NHU THE NAO

Cuén sdach nay dwgce ding lam sach gido khoa vé hod hoc hitu co cho sinh
vién Khoa Hoa hoc trong cdc trieong dai hoc. Cuén sdch ciing cé thé ding lam tai
licu tham khdo cho hoc vién cao hoc va ciing nhir cho nghién ciru sinh chuyén
nganh hod hoc hitu co trong khi hoc cac mon li t/myet hoda hoc hitu co va co ché
phan img hitu co. Cdac em hoc sinh pho théng chuyén Hod ciing c6 thé sir dung cuon
sdch nay nhie la mét tai liéu tham khao trong qua trinh hoc tap cua minh, dé mo
mang va nang cao nhirng hiéu biét vé Hod hoc hitu co. Ngoai ra, nhitng ai quan
tdm dén mon Hod hoc hitu co déu c6 thé sir dung cuon sdach nay mot cdach hiru ich.
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Chuong 15. BENZEN VA TINH THOM

15.1 .\L“.vm VA TEN GOI CUA HOP CHAT THOM
152 CAU TRUC VA DO BEN CUA BENZEN: LI THUYET ORBITAL PHAN TU
153 TINH THOM VA QUI TAC HUCKEL 4n = 2
154 CAC ION THOM
155 CAC ANNULEN
156 VE QUI TAC 4n + 2 VA CAC MUC NANG LUONG ORBITAL
157 CAC HOP CHAT THOM DA VONG
15 8 TINH CHAT VAT LI CUA CAC BENZEN THE
159 PHO CUA CAC HOP CHAT THOM
159.1. Phd IR
1592 Phd UV
15.9.3. Phd NMR

Chuong 16. HOA HOC CUA BENZEN: PHAN UNG THE

ELECTROPHIL THOM

16.1. CAC PHAN UNG THE ELECTROPHIL THOM: BROM HOA

16.2. CAC PHAN UNG THE ELECTROPHIL THOM KHAC
16.2.1. Clor hoa va iod hoa nhan thom
16.2.2. Nitro hoa nhidn thom
16.2.3. Sulfo hod vong thom
16.2.4. Sy hydroxyl hod thom

16.3. SU ALKYL HOA VA ACYL HOA VONG THOM: PHAN UNG FRIEDEL-

CRAFTS

16.3.1. Alkyl hoa vong thom

16.3.2. Acyl hod vong thom

16.3.3. MOt sb phan img acyl hod hhic

16.4. CAC HIEU UNG NHOM THE TRONG VONG BENZEN THE

16.5. GIAl THICH VE CAC HIEU UNG NHOM THE
16.5.1. Sy hoat hod va sy phin hogt hod cta vong thom
16.5.2. Céc nhom thé hoat hod dinh hudng ortho v para: Cic nhém alkyl
16.5.3. Céc nhom thé hoat hod dinh hudng ortho va para: Che nhém -OH v «NIH,
16.5.4. Cac nhom thé phan hoat hod dinh hudng ortho vi para: Che halogen
16.5.5. Cac nhom thé phan hogt hod dinh hudng meta

16.6. ANH HUONG CUA CAC NHOM THE DEN pKa
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16.7. Ti LE ortho-para 78

16.8. BENZEN THE TRI: TINH CONG TINH CUA € AC HIEU UNG ELECTRON 79
16.9. TONG HOP CAC BENZEN THE TRI 86
16.10. PHAN UNG THE NUCLEOPHIL O NHAN THOM 9%
16.11. BENZYN 95
16.12. CAC PHAN UNG O MACH NHANH ALKYL 98
16.12.1. Oxy hod mach nhanh alkyl 98
16.12.2. Halogen hod mach nhanh alkyIbenzen 101
16.13. KHU HOA HOP CHAT THOM 102
16.13.1. Hydro hoa xuic the vong thom 102
16.13.2. Khir hoa cic alkyl aryl Keton 103
16.13.3. Sy khir hoa Birch cua cac hop chat thom 107
16.14. CAC AREN OXIDE 110
16.15. KHA NANG PHAN UNG CUA CAC HYDROCARBON BENZENOID DA 114
VONG NGUNG TU
16.15.1. Naphthalen dugc hoat hoa dbi vai s thé electrophil 115
16.15.2. Cac electrophil tan cdng chon lge ving vao naphthalen thé 116
16.15.3. Cac hydrocarbon da vong va bénh ung thu 117
16.16. MOT SO UNG DUNG CUA CAC HOP CHAT THOM 119
16.16.1. DDT 119
16.16.2. Chat nd nitroaren: TNT va acid picric 119
Chuong 17. CAC HQP CHAT CO-KIM 128
17.1. TEN GOI CUA HQP CHAT CO-KIM 128
17.2. CAC LIEN KET CARBON-KIM LOAI TRONG CAC HOP CHAT CO-KIM 129
17.3. PIEU CHE CAC HOP CHAT CO-LITHI 130
17.4. DIEU CHE CAC HOP CHAT CO-KIM: CHAT PHAN UNG GRIGNARD 131
17.5. CAC HOP CHAT CO-LITHI VA CO-MAGNESINHU LA CAC BASE 132
BRONSTED
17.6. TONG HOP ALCOHOL KHI SU DUNG CHAT PHAN UNG GRIGNARD 134
17.7. TONG HOP ALCOHOL TU CAC TAC NHAN CO-LITHI 136
17.8. TONG HOP CAC ALCOHOL ACETYLENIC 137
17.9. PHEP PHAN TiCH TONG HOP NGUQC 139
17.10. PIEU CHE CAC ALCOHOL BAC BA TU ESTER VA CHAT PHAN UNG 142
GRIGNARD
17.11. TONG HOP ALKAN KHI SU DUNG CAC TAC NHAN CO-DONG 143
17.12. TAC NHAN CO-KEM DE TONG HOP CYCLOPROPAN 145
17.13. CARBEN VA CARBENOID 147
17.14. CAC HOP CHAT CO-KIM KIM LOAI CHUYEN TIEP 149
17.15. SU HYDRO HOA XUC TAC DONG THE 153
17.16. SUJ HOAN V]| OLEFIN 156
17.17. CHAT XUC TAC ZIEGLER-NATTA CUA SU POLYMER HOA ALKEN 159
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I 17.18.1. Cic phin dng tao thinh lidn bt carton-cartuon

F 17182 Cac hop chilt co-him va che ohdtai the

- 1209 MOT SO PHAN UNG TAO THANH LIEN KET CARBON-CARBON NHO
~ CHAT XUC TAC KIM LOATCHUYEN TIEP

"~ 17.19.). Phan img Heck

17092 Syralkyd hod allylic nho chit voc i

17.19.3. Céc phin img ghép-chéo dupe aic tie bing palladi

Chuong 18. ALCOHOL VA PHENOL

18.1. TEN GOI CUA ALCOHOL VA PHENOL
18.1.1, Phin loai alcohol
18.1.2. Tén goi cua alcohol
18.1.3. Tén goi cha phenol
182 TINH CHAT VAT LI CUA ALCOHOL. LIEN KET HYDRO
183. CAC PHUONG PHAP CHUNG TONG HOP ALCOHOL
184 ALCOHOL TU SU KHU HOA CAC HOP CHAT CARBONYL
18.4.1. Khir hod aldehyd va keton
18.4.2. Khir hoa acid carbox) lic va ester
185 ALCOHOL TU PHAN UNG CUA HOP CHAT CARBONYL vOIl CHAT PHAN
UNG GRIGNARD
18.6. TINH ACID VA TINH BASE CUA ALCOHOL
18.7. PHAN UNG CUA ALCOHOL
18.7.1. Chuyén hoa alcohol thanh alkyl halide
18.7.2. Su chuy én vi carbocation trong phan (mg cua alcohol
18.7.3. Chuyén hoa alcohol thanh sulfonat
18.7.4. Dehydrat hoa alcohol thanh alken
18.7.5. Chuyén hoa alcohol thanh ester vO co va hiru co
18.7.6. Chuyén hoa alcohol thanh ether: Dehydrat hod alcohol
18.8. SU CHUYEN V] PINACOL
18.9. SU OXY HOA ALCOHOL
18.9.1. Oxy hod bang cdc tae nhin oxy hoa v co
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18.9.3. Sy oxy hod bing acid periodic cta glycol
18.9.4. Sy oxy hod sinh hoc cta alcohol
18.10. BAO VE NHOM CHUC ALCOHOL TRONG PHAN UNG HOA HOC
18.11. DIEU CHE VA SU DUNG PHENOL
18.11.1. Ngudn phenol
18.11.2. Phenol trong thién nhicn
18.12. CAU TRUC CUA PHENOL
18.13. TINH CHAT VAT LI CUA PHENOL
18.14. TINH ACID CUA PHENOL
18.15. CAC ANH HUONG NI IOM THE DEN TINHACID CUA PHENOL
18.16. PHAN UNG CUA PHENOL
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18.16.1. Phan img thé electrophil & nhin thom 265

18.16.2. Sy O-acyl hod phenol 273
18.16.3. Sy oxy hoa phenol: Cac quinon : 275
18.17. CAC TINH CHAT SINH Li CUA ALCOHOL., PHENOL, ETHER VA CAC 279
HOP CHAT TUONG TU CUA LUU HUYNH
18.17.1. Methanol 279
18.17.2. Ethanol 280
18.17.3. Ethylen glycol 281
18.17.4. Glycerol 281
18.17.5. Cac alcohol va ether thién nhién 282
18.17.6. Cholesterol 282
18.17.7. Sy kiém sodt kha ndng sinh san: Tir “thude ch()ng thu thai* dén RU-486 283
18.17.8. Tam quan trong cua lién két hydro trong cdc trong tic (hm‘)c-rcccplur 285
18.17.9. Phép thir phén tich hoi thé 286
18.17.10. Chat dd¢ mau da cam va dioxin 287
18.17.11. Capsaicin: Danh cho nhimg ngudi thich cay bong! 288
18.18. PHO CUA ALCOHOL VA PHENOL 289
18.18.1. Phé IR 289
18.18.2. Phd NMR 290
18.18.3. Pho MS 291
Chuong 19. ETHER VA EPOXIDE. THIOL V{\ SULFIDE 299
19.1. TEN GOI CUA ETHER 300
19.2. TINH CHAT VAT LI CUA ETHER 301
19.3. TONG HOP ETHER 303
19.3.1. Téng hop ether Williamson 303
19.3.2. Alkoxymercury hoa-demercury hoa alken 305
19.3.3. Cac phuong phap khac ] : 306
19.4. PHAN UNG CUA ETHER: SU PHAN CAT BANG ACID 307
19.5. PHAN UNG CUA ETHER: SU CHUYEN VI CLAISEN 309
19.6. CAC ETHER VONG: CAU TRUC, TEN GQI VA PIEU CHE 311
19.6.1. Cau triic va tén goi 311
19.6.2. Diéu ché cac ether vong 312
19.6.3. Kich thuéc vong kiém soat toc do tao thanh ether vong 313
19.7. TONG HOP CAC EPOXIDE 314
19.7.1. Ethylen oxide 314
19.7.2. Oxy hoa alken bing acid peroxycarboxylic 314
19.7.3. Su thé nucleophil ngi phan tir & cac vicinal halohydrin 316
19.7.4. Sy epoxy hoa Sharpless e 319
19.8. PHAN UNG CUA EPOXIDE: SU) MO VONG 322
19.8.1. Sy mo vong duge xic tic bang acid 323
19.8.2. Sy m& vong dugc xuc tac bang base 326
19.8.3. Sy khir hoa céac epoxide 329
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19101 v
19102 Suifide

1900 TINH CHAT SINH LECUA ETHER VA CAC CHAT TUONG TY

19001, Dicthy | ether
19112 Bty don onide
19103 Cic thiol v thiocther thidn nhide
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19115 Cu i vi hou huynh

19.11.6. Cac hop chit polyether o6 hogt tinh sinh hoc

19.11.7. Sy phat quang hod hoe cda cie 1.2-dioxacyclobutan
1912 PHO CUA ETHER

19921 PhOIR

19122 Phd NMR
19.13. PHO CUA THIOL VA SULFIDE

1913.1. PO IR

19.13.2. Phé MS

Chuong 20a. MO DAU VE CAC HQOP CHAT CHUA NHOM
CARBONYL

20a 1. CAC LOAI HOP CHAT CARBONYL
20a2 BAN CHAT CUA NHOM CARBONYL
20a 3. CAC PHAN UNG CHUNG CUA CAC HQP CHAT CARBONYL
1. Céac phan tng cOng hop nucleophil cia aldehyd va keton (Chuong 20)
2. Céc phan (mg thé acyl nucleophil cia céc dan xuat acid carboxylic (Chuong 22)
3. Céc phan img thé a (Chuong 23)
4. Cac phan (mg ngung tu carbonyl (Chuong 24)

Chuwong 20. ALDEHYD VA KETON: PHAN UNG CONG HQP
NUCLEOPHIL

20.1. TEN GQI CUA ALDEHYD VA KETON
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20.1.2. Tén goi IUPAC cia mot sb aldehyd va keton phire tap
20.1.3. Tén goi thong thudmg
20.2. TONG HOP ALDEHYD VA KETON
20.2.1. Téng hop aldehyd
20.2.2. T(‘mg hgp keton
20.2.3. M1 sO phin (mg riéng bi¢t Khic
20.2.4. Ngm'm aldehyd va keton trong thién nhién
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20.3.1. Tinh chét vt li
20.3.2. Djc diém ciu trie electron
: 20.3.3. Tinh base cia aldehyd va keton
20.4. SU OXY HOA ALDEHYD VA KETON
20.4.1. Oxy hoa bing tac nhin vo co
20.4.2. Sy oxy hod Bacyer-Villiger cua céc aldehyde va keton
20.5. SU KHU HOA ALDEHYD VA KETON THANH ALCOHOL
20.5.1. Sy khir hoa bang tac nhin hydride
20.5.2. Sy Khir hod carbonyl chon loc enantiomer bang tac nhin CBS
20.5.3. NADH: Chat wong duong sinh hoe cia tae nhin kha hod hydride
20.6. CAC PHAN UNG CONG HQP NUCLEOPHIL CUA ALDEHYD VA KETON
20.7. KHA NANG PHAN UNG CUA ALDEHYD VA KETON
20.8. SU CONG HQP OXY NUCLEOPHIL: SU CONG HOP NUOC, SU HYDRAT
HOA ALDEHYD VA KETON
20.9. SU CONG HOP CARBON NUCLEOPHIL: SU CONG HOP HCN, TAO THANH
CYANOHYDRIN
20.10. SU CONG HOP S-NUCLEOPHIL CUA NATRI BISULFIT
20.11. SU CONG HOP CUA CAC CARBON NUCLEOPHIL: SU TAO THANH
ALCOHOL
20.11.1. Sy cong hop cia chat phan ung Grignard
20.11.2. Syredng hop cia cac co-lithi
20.11.3. Sy cdng hop anion cua alkyn-1
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20.14. SU CONG HOQP OXY NUCLEOPHIL
20.14.1. Su cong hop alcohol, tao thanh acetal (va ketal)
20.14.2. Su polymer hoa cac aldehyd
20.15. SU CONG HOP NUCLEOPHIL CUA PHOSPHOR YLIDE: PHAN UNG
WITTIG
20.16. SU KHU HOA SINH HOC VA PHAN UNG CANNIZZARO
20.17. SU CONG HQP S-NUCLEOPHIL: CONG HOP CAC THIOL
20.18. CAC HOP CHAT CARBONYL, a, p KHONG NO
20.18.1. Tong hop céc aldehyd va keton a,B-khéng no
20.18.2. Tinh chét cia cac aldehyd va keton a,f-khong no
20.18.3. Sy cong hop nucleophil lién hgp vao cac aldehyd va keton a,f-khéng no
20.18.4. Su cong hop lién hop cia O-, S- va N-nucleophil
20.18.5. Su cong hop lién hgp cia HCN

A "a » ‘ . . 0 A A
20.18.6. Sy cong hop lién hop cia nhom alkyl: Phan (mg ctia hgp chit co-dong, co

magnesi va co-lithi
20.18.7. Su cong hop lién hop ctia ion hydride
20.18.8. Su cong hop lién hop cia nude ¢ cac hé sinh sinh hoe
20.18.9. Phan (rng cua aldehyd khong no trong thién nhién: Hoa hoc ctia sy nhin
20.18.10. Bot ca-ri va bénh ung thu
20.18.11. Cyanohydrin trong thién nhién
20.19. KETEN
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20.19.1. Dide chd eton
20,192 Phin umg céia heton

CAC HOP CHAT FOLYCARBONY L
20201 Cac hop chl 1,2 dicarbomy |
20202, Ci hop chl L dartomy |
20.20.3. Cac hop chllt 1,4-dicarbony |
20204 Cac hop chit ucartony |
2020 8 Cac cyclopropancn vi cyclopropenon
PHO CUA ALDEHYD VA KETON
20211 Phd IR

20212 PR NMR

20213 Phd MS

Chuong 21. ACID CARBOXYLIC VA NITRIL

21.1. TEN GOI CUA ACID CARBOXYLIC VA NITRIL
21.1.1. Céc acid carboxylic
21.1.2. Céac nitril
AU TRUC VA TINH CHAT VAT LI CUA ACID CARBOXYLIC
PHUONG PHAP TONG HOP ACID CARBOXYLIC
3.1, Oxy hoa cac alkylbenzen
3.2, Oxy hoa alken
3.3. Oxy hod alcohol hodc aldehyd
Thuy phén nitril
Carboxyl hoa céc chat phan img Grignard hodc co-lithi
6. Phan (mg haloform caa cac methyl keton
3.6. Tong hop acid carboxylic trong cong nghi¢p
INH ACID CUA ACID CARBOXYLIC
1.4.1. D6 am dién
|.4.2. Kich thuoc cua A
1.43. Sulai hoa
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4.4, Hi¢u (mg cam (ng

4.5. Su bén hoa cdng huong

21.4.6. Su solvat hoa

21.4.7. Luc acid cha céc acid benzoic thé
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21.5. CAC ACID SINH HOC VA PHUONG TRINH HENDERSON-HASSELBALCH

21.6. PHAN UNG CUA ACID CARBOXYLIC
21.6.1. Phan (mg cia acid carboxylic voi base
21.6.2. Chuyén hod acid carboxylic thanh acid cloride
21.6.3. Chuyén hod acid thanh acid anhydrid
21.6.4. Chuyén ho# acid thanh ester
21.6.5. Khir hod acid carboxylic: Sur tao thinh alcohol
21.6.6. Decarboxyl hod acid carboxylic
21.6.7. Phan (mg vai halogen
21.6.8. Cac phan tmg cua acid a-haloalkanoic
21.7. CAC ACID CARBOXYLIC DA CHUC
21.7.1. Tinh acid coa che dincid
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21.7.2. Sy tao thanh anhydrid cia acid ludmg chire
21.7.3. Decarboxyl hoa fi-ketoacid va f-diacid
21.8. HOA HOC CUA NITRIL
21.8.1. Diéu ché nitril
21.8.2. Céc phan img cua nitril
21.9. ACID CARBONIC
21.10. HOAT TINH SINH HOC CUA CAC ACID CARBOXYLIC
21.10.1. Céc acid béo xult phat i sy ghep ndi cua acid acetic
21.10.2. Acid arachidonic v prostaglandin
21.10.3. Céc acid carboxy lic da vong
21.10.4. Acid docosahexaenoic
21.10.5. Bde tinh cua acid oxalic
21.10.6. Cac acid béo trans va sire khoé
21.10.7. Xét nghiém keton trong co the va bénh dai thao dudng
21.10.8. T vo cdy |@éu dén aspirin va dugc pluhn Khic chira nhdm chire carboxyl
21.10.9. Céc din xudt cuban Vi tiém ning cia cde vit ligu nd: Octanitrocuban
21.10. PHO_CUA CAC ACID CARBOXYLIC VA NITRIL
21.10.1. Ph6 IR
21.10.2. Phd NMR

Chuwong 22. CAC DAN XUAT ACID CARBOXYLIC: PHAN

UNG THE ACYL NUCLEOPHIL

22.1. TEN GOI CUA CAC DAN XUAT ACID CARBOXYLIC
22.1.1. Cac acid halide
22.1.2. Cac acid anhydrid, RCO,COR’
22.1.3. Cac amid, imid va lactam
22.1.4. Cac ester va lacton
22.1.5. Cac thioester
22.1.6. Cac acyl phosphat
22.2. TINH CHAT VAT LI
22.3. CAC PHAN UNG THE ACYL NUCLEOPHIL
22.4. PHAN UNG THE ACYL NUCLEOPHIL CUA ACID CARBOXYLIC
22.4.1. Chuyén hoa acid carboxylic thanh acid halide (RCOOH —» RCOCI)
22.4.2. Chuyén hoa acid carboxylic thanh acid anhydrid (RCOOH - RCO,0R")
22.4.3. Chuyén hoa acid carboxylic thanh ester (RCOOH —» RCOOR")
22.4.4. Chuyén hoa acid carboxylic thanh amid (RCOOH — RCONH,)
22.4.5. Chuyén hoa acid carboxylic thanh alcohol
22.4.6. Cac chuyén hoa sinh hoc cua acid carboxylic
22.5. HOA HOC CUA ACID HALIDE
22.5.1. Diéu ché acid cloride
22.5.2. Phan (g cua acid cloride
22.6. HOA HOC CUA ACID ANHYDRID
22.6.1. Diéu ché cac acid anhydrid
22.6.2. Phan g cua acid anhydrid
22.7. HOA HOC CUA ESTER
22.7.1. Diéu ché cac ester
22.7.2. Phan (g cia ester
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228 HOA HOC CUA LACTON 20
229 HOA HOC CUA AMID a1
229.1. Didu ché amid (%51
2292 Phin tmg cda amid en

e 2293 Sy ta0 thinh lactam (53
22.10. \mm UNG CUA ACID CARBOXYLIC KHONG NO VA DAN XUAT 6)0
22.10.1. Sy di chuydn cda lidn hé 630
22102 Sy hydrat hod va sy odag hop hydro bromide 6
22.10.3. Sy 10 thinh lacton 62

... 32104 SycOng hop Michael €2
22.11. HOA HOC CUA THIOESTER VA ACYL PHOSPHAT: CAC DAN XUAT (313

ACID CARBOXYLIC SINH HOC
2212 UNG DUNG CUA CAC DAN XUAT ACID CARBOXYLIC 6)7
22.12.1. Céc chit déo polyester phin huy sinh hoe 637
22.12.2. Céc lyra chon thay thé cho diu mé: Nhién liéu tir ddu thye vit (3]}
22.12.3. Co ché tac dung cla cde chit khing sinh p-lactam 639
22.12.4. Cube chién vai cée 18i: Chién tranh thude khing sinh (=
22.12.5. Methyl isocyanat, cde thube trir siu trén co s& carbamat, tinh an toan 643
trong cong nghi¢p hod chilt

22.12.6. Tu cocaine dén pn)cai_ne | . Lo
22.12.7. Tir ¢é ba 14 bj nim moc dén chat lam lodng méu 633

22,12 8. Sgi thién nhién va sgi tdng hop 66

22.13. PHO CUA CAC DAN XUAT ACID CARBOXYLIC 648
22.13.1. Phé IR 648
22.13.2. Phd NMR 650
Chwong 23. PHAN UNG THE « CARBONYL 657
23.1. HIEN TUQNG TAUTOMER KETO-ENOL 658
23.1.1. Su enol hoa va ham lugng enol 6358
23.1.2. Sy racemic hoa 664
23.1.3. Su trao déi deuteri 664

23.2. KHA NANG PHAN UNG CUA ENOL: CO CHE PHAN UNG THE O V| TRl a 003
23 3. KHA NANG PHAN UNG CUA ENOL: a-HALOGEN HOA O ALDEHYD VA 6606

KETON DUOC XUC TAC BANG ACID

23.4. TINH ACID CUA NGUYEN TU HYDRO a: SU TAO THANH ION ENOLAT 671
23.4.1. Su tao thanh ion enolat 671
23.4.2. Enolat cda céc hop chit carbonyl khdng dbi ximg 676

23.5. KHA NANG PHAN UNG CUA ION ENOLAT: SU HALOGEN HOA DUQC 681

XUC TIEN BANG BASE

23.6. PHAN UNG CUA CAC HOP CHAT a-HIALO CARBONYL 683
23.7. KHA NANG PHAN UNG CUA 10N ENOLAT: a-ALKYL HOA ION ENOLAT 689
23.7.1. Téng hgp ester malonic 690
23.7.2. Tong hgp ester acetoncetic 693

23.7.3. a-Alkyl hod tryc tiép keton, ester va nitril Vs

23.7.4. Sy alky! hod sinh hoc 701

23.7.5. Ap dung sur alkyl hod enolat: Tong hap tamoxifen ol
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23.7.6. Ibuprofen: Cude cdch mang trong tong hop cong nghi¢p
23.7.7. Céc prostaglandin: Sy a,B-dialkyl trong tong hop hi ¢o

23.7.8. Pyridoxine (Vitamin B6), chit chuyén chd cac nhom amino

Chuong 24. CAC PHAN UNG NGUNG TU CARBONYL

24.1. SUNGUNG TU CARBONYL: PHAN UNG ALDOL
24.2. SUNGUNG TU CARBONYL VA SU THE a
24.3. SUDEHYDRAT HOA CAC SAN PHAM ALDOL: TONG HOP ENON
24.4. SU DUNG PHAN UNG ALDOL TRONG TONG HQP HUU CO
24.5. CAC PHAN UNG ALDOL HON TAP
24.5.1. Cac phan ung aldol hoa chéo
24.5.2. Sy aldol hod tryre tiép
24.5.3. Phan ung Henry nitroaldol
24.6. CAC PHAN UNG ALDOL NOI PHAN TU
24.7. CAC PHAN UNG LIEN QUAN VOI PHAN UNG ALDOL
24.8. PHAN UNG NGUNG TU CLAISEN
24.9. SUNGUNG TU CLAISEN HON TAP : '
24.10. SUNGUNG TU CLAISEN NOI PHAN TU: SU'VONG HOA DIECKMANN
24.11. PHAN UNG KNOEVENAGEL
24.12. PHAN UNG REFORMATSKY
24.13. PHAN UNG PERKIN
24.14. SU CONG HOP CARBONYL LIEN HOP: PHAN UNG MICHAEL
24.15. SUNGUNG TU CARBONYL VOI ENAMIN: PHAN UNG STORK
24.16. PHAN UNG KET VONG ROBINSON
24.17. MOT VAl PHAN UNG NGUNG TU CARBONYL SINH HQC
24.17.1. Phan ung aldol sinh hoc
24.17.2. Su ngung tu Claisen trong sinh hoc
24.17.2. Enzyme trong tong hop hitu co: Su ngung tu aldol chéo chon loc lap thé
24.17.3. Cac thudc lam ha thap mirc cholesterol huyét twong

Chuwong 25. AMIN VA DAN XUAT

25.1. TEN GOI CUA AMIN
25.1.1. Tén goi IUPAC
25.1.2. Tén goi thong thuong

25.2. PIEU CHE AMIN
25.2.1. Bang phan (g Sy2 cia alkyl halide
25.2.2. Khir hoa hgp chét nitro, amid, azide va nitril
25.2.3. Amin hoa-khir hoa aldehyd va keton
25.3.4. C]wyén vi Hofmann va chuyén vij Curtius

25.3. CAU TRUC VA TiNH CHAT VAT Li CUA AMIN
25.3.1. Cau tric ctia amin: Tinh chiral ciia amin va cdc ion amoni bic bdn
2'5.3.2. Tinh chit vat Ii cia amin

25.4. TINH BASE CUA AMIN. PHAN UNG VOI ACID
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23T PHAN ING CUA AMIN
2570 ARy hod v acy | hod
25.7.2. Mudi amoni hic bda Sy tich loai Hofmann
25.7.3. Ony hos amin. Phan ing thch Cope
2574 Sy thay thé nucloophil
35 7.5 Phan img Mannich: Alkyl hod cée enol bing fon imini
2576, Vai o nucloophil cda amin
258 PHAN UNG CUA ARYLMIN
253 8.1 Sy thé electrophil O nhidn thom
2582 Phan img von acd nitrous
25 8.3 Phan umg oua mudi digzoni Phin ing Sandmeyer va cde phan ung tuong
w
25 8.4 Phan img cua mudi diazoni: Phan img ghép doi diazo
25 8.5 Phan tmg cua mudi diazoni: Cac phan img khac
25 8.6. Sy chuyén v cua cac arenamin N-thé
259 HOAT TINH CUA AMIN
2591 Hoat tinh sinh li cta cdc amin va sy Kiém soat trong lugng
2592 Céc N-nitrosodialkanamin va bénh ung thu
2593 Amin trong cdng nghi¢p: Nylon
2594 Ech cd noc doc 0 Nam Mi
2595 Céac thude nhudm lién két vai vai nhu thé nao?
25.9 6. Tu thude nhudm den cac thude sulfa
25.10. PHO CUA AMIN
25.10.1. Ph6 IR
25.10.2. Phé NMR
25.10.3. Phd MS
25 11. MUOI TETRAALKYLAMONI VA CHAT XUC TAC CHUYEN PHA
25 12. HOA HOC XANH: CHAT LONG ION

Tap 1

Chuong 1. CAU TRUC VA LIEN KET

Chuong 2. CAC LIEN KET CONG HOA TR| PHAN CUC. ACID VA BASE

Chuong 3. ALKAN VA HOA HOC LAP THE CUA CHUNG

Chuong 4. CYCLOALKAN VA HOA HOC LAP THE CUA CHUNG

Chuong 5. TONG QUAN VE PHAN UNG HUU CO

Chuong 6. ALKEN: CAU TRUC VA KHA NANG PHAN UNG

Chuong 7. ALKEN: PHAN UNG VA TONG HOP

Chuong 8. ALKYN. TONG HOP HUU CO

Chuong 9. HOA HOC LAP THE O TRUNG TAM TU DIEN

Chuong 10. CAC ALKYL HALIDE

Chuong 11. PHAN UNG CUA CAC ALKYL HALIDE: SU THE VA SU TACH
NUCLEOPHIL

Chuong 12. PHUONG PHAP XAC DINH CAU TRUC: PHO KHOL LUONG VA PHO

HONG NGOAI
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Chuong 13. PHUONG PHAP XAC DINH CAU TRUC: PHO CONG HUONG Tiy
NHAN
Chuong 14. HOP CHAT LIEN HOP VA PHO TU NGOAI

Tip 3

Chuong 26. CAC PHAN TU SINH HQC: CARBOHYDRATE :

Chuong 27. CAC PHAN TU SINH HOC: AMINO ACID, PEPTID VA PROTEIN

Chuong 28. CAC PHAN TU SINH HOC: LIPID

Chuong 29. CAC PHAN TU SINH HOC: ACID NUCLEIC b

Chuong 30. HOA HOC HUU €O CUA CON BUONG TRAO DOI CHAT -

Chuong 31. ORBITAL VA HOA HQC HUU CO: CAC PHAN UNG PERICYCLIC

Chuong 32. POLYMER TONG HOP

Chuong 33. CAC HQP CHAT D] VONG

Chuong 34. HOA HQC HUU CO CUA THUOC

PHU LUC A - DAP AN CAC BAI TAP A

PHU LUC B - DANH PHAP CAC HQP CHAT HUU CO PA CHUC

PHU LUC C - CHU GIAI THUAT NGU' > s

PHU LUC D - SAI SOT THUONG GAP KHI VE MUI TEN CONG TRONG CO CHE
PHAN UNG , _

PHU LUC E ~ CHI DAN VE CAC PHAN UNG THEO CAC CHUONG

PHU LUC F - HANG SO ACID-BASE CUA MOT SO HOP CHAT HUU CO

PHU LUC G - CAC PHAN UNG TAO THANH LIEN KET CARBON-CARBON

PHU LUC H - TONG HOP CAC NHOM CHUC RIENG BIET NHU THE NAO
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