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LOI NOI PAU

C6 thé néi, phan 16n cac thanh qua trong héa hoc hitu co déu gan lién
v6i su phat trién cta 1y thuyét héa hoc noi chung va Iy thuyét héa hoc hitu
€O noi riéng.

Néu nhu trude day hoéa hoc hitu co chi 1a mdt mén hoc, mot linh vuc
mang tinh tiép nhan, thi ngay nay can coi mén hoc nay 1a mot mon hoc mang
tinh suy dién.

Xuét phat tir quan diém d6, cac tac gia cta by sach “Héa Hoc Hitu
Co” nay da dé cap dén nhitng quy luat co ban c6 lién quan dén hoa hoc
hitu co, voi mong mudn chuyén tai toi ban doc luong kién thirc sau hon,
gan gili v6i thuc té hon.

B0 sach bao gém bén tap, véi ndi dung nhu sau:

Tap 1 néu lén nhiing khai niém, nhitng quy luat co ban cia hda hoc
hitu co nhu 1y thuyét vé lién két, cac higu tmg, khai niém vé luong tir hitu
co, tac nhan va cac loai phan tng hitu co...

Tir phan 1y thuyét nay 4p dung vao phan chirc hiru co dé dy doan loai
phén ting, kha ning phan ting, huéng phan tmg, co ché phan ting hitu co.

Tap 2, 3 trinh bay céc chirc hitu co bao gdm céc hop chét hiru co mach
hé, céc hop chit hitu co mach vong (ké ca di vong).

Trong hai tip 2 va 3 néu 1én phuong phap diéu ché, tinh chit 1y, hoa
cuia cac chirc, co ché ciia phan tng hitu co, ddc biét luu ¥ dén cac phan ung
hitu co tao nén cac san phém héa hoc (hiru co) phuc vu cho nén kinh té

quéc dan.

Céc tac gia da bude dau ap dung nhimng khai niém, nhirng quy luat co
ban vé 1y thuyét hitu co dé ngudi doc suy luan duoc huéng phan tng, sy
tuong tac gitra cac chat trong phan tmg hiru co.

Tap 4 trinh bay cac phuong phap vat 1y dé xac dinh cau tric cac hop
chét hiru co, xac dinh cac chét trong hdn hop cac hop chét hiru co.

Bo sach nay c6 thé dung lam tai liéu hoc tap, tham khao cho sinh vién,
nghién ciru sinh nganh héa, cic nganh co lién quan dén héa hoc va cac can
bd lam viéc trong linh vuc hitu co cling nhu cac linh vuc hoa hoc khac.

Chung t6i rat mong nhan dugc nhimg y kién dong gop ciia ban doc dé
b0 sach dugc hoan thién hon.

Xin chan thanh cam on!

BQ MON HOA HUU CO



MUC LUC

LOI NOI PAU 3
Chuwong 1. CAC HOP CHAT MACH VONG 11
1.1. Cac hop chit mach vong thuong 11
1.1.1. Khai ni€m Chung ........cccoiieieiiiinieeeece e 11
1.1.2. CACK OT TN ittt 11
1.1.3. Hoa 1ap thé ctia cac hop Chit VONE........o.veveeeeeeeeeeeeeeeen. 13
1.1.4. Phuong phép diéu ché cac hop chat vong ..........cocovvovvvveveennn 16
1.1.5. Tinh chét vat Iy ctia cac hydrocacbon vong ............ccccocvvenn.n.. 18
1.1.6. Tinh chét hoa hoc ctia cic hop chit vong n0..........ccccevveeeene... 19
1.1.7. Tinh chéat hoa hoc cua cac hop chat vong khong no................... 23
1.1.8. Giéi thiéu mot s6 hop chit vong quan trong..............c.cocoee..... 24

1.2. Cac hop chit Isoprenoit (tecpen va din xuét ciia ching) ............ 25
12,1, T@CPEM ettt ettt ettt sttt sbee e seee s 25
1.2.2. Céc dén xuét chira oXy clia iSOPIenoit.............covvervvvvrvrrennen 30
1.2.3. Dan xuét chita oxy cua nhimng isoprenoit cao khéc..................... 35

1.3. Hydrocacbon thom 36
1.3.1. Khai ni€m Chung ........cccoecveiiierienieiieeie e 36
1.3.2. BONZEN ..ttt 38
1.3.3. ANKYL DENZEN ...oveiniiiieieieeeeeetee et 59
1.3.4. Gi6i thi€u MOt SO ATEN .....veveeeeeeeerereereeneesereeseeeeeseeseeseeseeenas 73
Chuong 2. CAC DAN XUAT CUA HYDROCACBON THOM......75
2.1. DAn xuét Halogen 75
2.1.1. CACH GOT LN ettt s 76
2.1.2. Phuong phap dieu ché ..........o.ovoeeieeeeeeeeeeeeeeeeeeeeeeeeeee 76

2.1.3. Tinh chéit hoa hoc ciia dan xuét halogen thom..............cc......... 80

2.1.4. HOP ChAt iU DIBU ......ooeeeeeeeeeeeeeeeeeeeeeeeee e 84
2.2. Dan xuit Nitro 85
2.2.1.DIU CRE e 86
2.2.2. TiNh ChAE DO NOC 1. 87
2.2.3. C4c hop ChAt tHEU BIGU ..o 90
2.3. Dan xuit Sunfo 90
2.3.1.DIBU ChE ..o 91
2.3.2. Tinh chdt N0a NOC ........vveveeeeeeeeeeeeeeeeeeeee e 91
2.4. Phenol va Ancol thom 96
2.4.1. Diéu ché phenol don ChiIC..........o.oveveeeieeeeeeeeeeeeeeeeeeeeeene 96
2.4.2. Tinh chit hoa hoc ciia Phenol............coo.vvvveeveeeeeeeeeeeeseenn 99
2.4.3. Phenol @a ChIC ......oouvveiiiiiiie e 107
24,4, ANCOL thOM.....oviiiiiiiiie e 110
Chuwong 3. AMIN THOM VA CAC DAN XUAT CUA NO............ 112
3.1. Amin thom
3.1.1. DInh nghia.....ccooeiiiieiieeeee et
3.1.2.DH8U CHE oo
3.1.3. TiNh ChAt 1§ HOC..... v

3.1.4. Tinh chét hoa hoc
3.2. Hop chit Diazo

3.2.1. Khai ni€m Chung ........cccoeoeiiirieieneiieeeeee e
32.2.DHU ChE .o
3.2.3. Tinh chét hoa hoc

3.3. Su lién quan giita mau va cu tao 124
33,1 KNAT MBI ..o 124
3.3.2. Trinh bay cac thuyét v& MAu SAC .........ovevevereeeereeereeeeeeeen. 126
3.3.3. ThUSC MRUGII ... 130



Chuong 4. ANDEHIT VA XETON THOM

4.1. Khai niém chung
4.2. Andehit thom
4.2.1. Phuong phap didu ché..........co.covvovvoeeieeeeeeeeeeeeeeeeeeeeeean
4.2.2. Tinh ChAt VALY oo
4.2.3. Tinh chit hOa NOC .......ovvveivieiiie e
4.2.4. Gidi thiéu mot s6 andehit thong dung........cceceeeeevievvenieenenns
4.3. Xeton thom
43,1 DHEU ChE ooo e
4.3.2. Cac tinh chét clia xeton thom .............cocoveveveeeeeeeeeeeeeeenn

Chwong 5. AXIT CACBOXYLIC THOM

5.1. Khai niém chung

5.2. Axit monocacboxylic thom
5.2.1. CACh OT I .ovieieiieeieeee e
5.2.2. Phuong phap diéu ché ...........cooovviveeeeeeeeeeeeeeeeeeeeeee,
5.2.3. TINh ChAt VAL I oo
5.2.4. Tinh chét NOa NOC .........oveiveeeeeeeeeeeeeee e
5.2.5. Gidi thidu mot s6 chat dién hinh ........ooeeeveeveeeeeeeeeeeeeeeeeenn,

5.3. Axit dicacboxylic thom
531 DI ChE oo
5.3.2. TN ChAL ..vooceoeoeeeee s

Chuwong 6. CAC HOP CHAT PA NHAN

6.1. Khai niém chung
6.2. Hop chit da nhan roi rac
6.2.1. DIPhEnyl.....ccuoiuieieiiieeeeee e
6.2.2. Diphenyl Metan ............ccecveviieierieneeieieeee et

6.2.3. Triphenyl MEetan .........cccceecveeveiriiierieenieie e

138

138
139
139
143
144
154
156
157
159

164

164
165
165
165
168
168
171
177
177
178

183

6.2.4. Tetraphenyl Metan...........cccccvveeeierienieiierieee et 201
6.2.5. Hydrocacbon thom Khong no...........ccecevveeiecieneninieieeeeenen. 202

6.3. Hop chit da nhin ngung tu 205
6.3.1. Gi6i thidu v& naphtalen .............ccocoovoeeevveeeereeeeeerseesesnsns 205
6.3.2. DAN XUAL NAPALAIEN............ovoveeeeeeeeeeee e 208

6.4. Hop chét da nhan hén tap 220
Chuong 7. HQP CHAT DI VONG 222
7.1. Khai niém chung 222
7.2. Phén loai 223
7.2.1. Hop chat di vONg 5 canh ........oo.oveveeeeeeeeeeeeeeeeeeeeee e 223
7.2.2. Hop chat di vONg 6 canh ..........coo.ooveveeeeeeeeeeeeeeeeeeeseeeens 224

7.3. Gi6i thi¢u cac chit tiéu biéu 224
7.3.1. Hop chat di vONg 5 canh ........oooveeveeveeeeeeeeeeeeeeeeeeeeeneen. 224
7.3.2. Hop chat di vONg 6 canh ..........cooooveveeeeeeeeseeeeeeseeseeeens 248
Chuwong 8. CAC ANCALOID 262

8.1. Khai niém chung

8.2. Gi6i thiéu cac ancaloid thuong gap

8.2.1. Ancaloid chira nito NZOAT VONE .....covvevvrrreiieieieieeeeieie e
8.2.2. Cac ancaloid dan xuét cua pyrrol

8.2.3. Cac ancaloid dan xuét cta 1-metyl pyrolizidin...................... 264
8.2.4. Ancaloid, din xudt pyridin va pyperidin...........ccocoeevvreenenne. 264
8.2.5. Ancaloid chtra vong 5, 6 canh khong ngung tu..........cceeueeeee. 266
8.2.6. Cac ancaloid chira vong 6 canh khong ngung tu...................... 267
8.2.7. Cac ancaloid chira vong 5 canh, 6 canh c6 nito ngung tu........ 267
8.2.8. Morfin, codein va tebain ............ccccooeeveieiiieiieeiiieeeeeeeeee 268
8.2.9. Cac ancaloid, dAn XuAt cia indol.........oeveeeeeeeeeeeeeeeeeeeeeeen. 270



8.2.10. Céc ancaloid chira vong indol, vong pyridin va vong
imidazol, vi du nhu garmin va garmalin. .........ccccceevververcnennnen.

8.2.11. Céac ancaloid chlra nhan purin.........ccccceecveveveeceeeceereeneeeeenne
8.2.12. Ancaloid dan xuat ctia qUINOIN ..........o..oveevereeveeeeeeeeeeerean,
8.2.13. Cac ancaloid dan xuat ctia iSO-qUINONN ...........c.evveverveeenan,

8.2.14. Ancaloid chira vong pyperidin ngung tl........cccecveevveerevennnne.

Chuwong 9. CAC STEROID

9.1. Khai niém chung vé cac Steroid

9.2. Cach goi tén cac Steroid
9.3. Gi6i thiéu vé Sterol
9.3.1. GO thi€u ChUuNG.....c.ceiiiiiiieiieee e
9.3.2. ChOIEStErol ....c..eouiiiiiiiiieieiieccecccceceece e
9.4. Ergosterol
9.5. Axit mat
9.5.1. GO thi€u ChUuNG.....c.eeiiiiiiieiiieee e
9.5.2. AXit ChOLIC..c..euiiiiiiiciiccecc e
9.5.3. AXit desOXYChOLIC. ...ccueiuieiiiieiieeeeee e
9.6. Glycosid
9.6.1. GO thi€u ChUuNG.....c.ceiiiiiiieiieee e
9.6.2. Poc tb cua coc va nhirng aglycon ciia hanh bién
(Scilla MArItima) .....c.ceceeerereneeirineneeeceeeree e

9.6.3. SapoNin StEroid........cccerverieriieieierieeeeeieee et
9.7. Steroid hormon

9.7.1. Khai ni€m Chung ........ccceeoeiirieieneieeeeece e

9.7.2. Gidi thidu mot s6 steroid NOFMON........v.vve e,

271

278

278
281
283
283
283
286
288
288
289
291
291
291

Chuwong 10. CAC VITAMIN

305

10.1. Khai niém chung

10.2. Nhém cdc vitamin hoa tan trong chét béo
10.2.1. Vitamin nhOm A ........ocooiiiiiieiie e
10.2.2. VItamin Dot
10.2.3. Céc vitamin nhom E, tocopherol...........ccevvveeciiinienieniennnnns
10.2.4. Vitamin Koo

10.3. Nhom cac vitamin hoa tan trong nuéc

10.3.1. Vitamin C, axit L-aSCOrbic .........ccccvvieevvveiiieiiiiieeeeinreee e
10.3.2. Vitamin nhOm Bo.......cccooooiiiiiiiiiiie e
10.3.3. VItamin PP .....cc.ooiiiiiiiiiiiccecceceeee e
10.3.4. Vitamin H (biotin)........ccceeeviiviiiiieeieiieieeeeeeie e
10.4. Cac chét khang vitamin

10.5. Vitamin dbi véi nganh néng nghiép

10.5.1. Vitamin trong chan NUOL.........cccevuereeierinieiere e

10.5.2. Vitamin d6i vOi CAY trONg .......oveveeveeeeeeeeeeeeeeeeeeeee e

Chwong 11. CAC HQP CHAT HU'U CO SU DUNG
TRONG NONG NGHIEP

305
307
307
310
311
312
313
313
314
321
321
323
324
324
324

326

11.1. Phan bén héa hoc, cic chit trir siu bénh, trir ¢,
trir loai gim nhiam

11.2. Cac san phim ting truwéng cho ciy trong

10

326
327



Chuwong 1
CAC HQOP CHAT MACH VONG

1.1. CAC HOP CHAT MACH VONG THUONG

1.1.1. Khai niém chung

Trong chuong nay, ching ta nghién ctru cac hydrocacbon mach khép
kin va cac dan xuét quan trong cuia chung. Ngudi ta goi chiing 1a cac hop
chét vong thuong dé phéan biét vai cac hop chét thom c6 chua vong benzen.

Tir nhitg ndm 1882 — 1885, ngudi ta di biét dén cac hop chit vong
3 canh, 4 canh va 5 canh. Nam 1895, Markonikov da téng hop dugc
xycloheptan (7 canh). Sau dé, Rujichka da diéu ché cac hop chét vong chia
t6i 24 va 34 mit xich. Cudi cing, cho dén nay, ngudi ta thiy rang khong co
gidi han trén cho kich thudce ctia vong.

1.1.2. Cach goi tén
Tuy theo tung loai ma c6 cach goi tén khac nhau.

1.1.2.1. Hop chit mét vong

Hop chat mot vong duoc goi theo tén ciia hydrocacbon mach hé twong
tmg thém tiép dau ngit “xyclo”. Vi du:

CH2
Cﬁ;CHZ hay A xyclopropan

_CH,

X
CH, CH—CH,
\CHZ—(/:HZ hay Q CH, metyl xyclopentan

11

CH,
CH3

CH,4 1,2,4-trimetyl xyclohexen-1

1.1.2.2. Hop chit hai vong
a) Khi hai vong khong c6 nguyén tir C chung ta goi theo tén gbc. Vi du:

xyclopropyl xyclopentyl metan
o)
<:>_<:> bixyclohexyl

b) Khi hai vong c¢6 mot nguyén tir C chung, thém tiép dau ngir “spiro”,
ddng thoi ghi thém cac con s6 chi s6 mit xich (s nhip cau) phai di qua trong
mdi vong. Vi du:

[><j spiro [2,4] heptan hodc xyclopropan spiro xyclopentan

¢) Khi hai vong c6 hai nguyén tir C chung, thém tiép déu ngit bixyclo
va cac con sb chi sb mit xich (s6 nhip cau) ndi hai nguyén tir cacbon chung
d6 trong mdi vong. Vi du:

bixyclo-[2,2,1]-heptan

bixyclo-[4,2,0]-octan

CH,
1
6 (0]
2
1,7,7-trimetyl bixyclo-[2,2,1]-heptanon-2
5 3 (camphor)
4
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