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(54) PHUONG PHAP PIEU CHE HGP CHAT 3-TRIFLOMETYL CHALCON

(57) Sang ché dé cap dén phuong phap diéu che hop chit co cong thire 1, trong do Q va Z
l1a nhu dugc xac dinh trong phan mo ta bao gdm budc chung cat nudc tir hon hop gom hop
chat co cong thire 2, hop chat c6 cong thire 3, bazo gom it nhat mot hop chat duoc chon tir
nhoém bao gdm cac hydroxit ctia kim loai kiém tho co cong thirc 4, trong d6 M 1a Ca, Sr
hoic Ba, cac cacbonat cua kim loai kiém cé cong thirc 4a, trong d6 M! 1a Li, Na hoic K,
1,5-diazabixyclo[4.3.0]non-5-en va 1,8-diazabixyclo[5.4.0Jundec-7-en, va dung moi khong
proton c6 kha nang tao thanh hon hop ddng s6i thap véi nudc.
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Sang ché ciing dé cap den phuong phap diéu ché hop chét c6 cong thirc 2 bao gém (1)
tao hon hop phan tng gdm chét phan ung Grignard thu dugc tir viéc cho hop chét c6 cong
thirc 5, trong d6 X 1a CI, Br hoic I tiép xuc v6i kim loai magie hodc alkylmagie halogenua
v6i su ¢6 mit ciia dung moi ete, va sau d6 (2) cho hdn hgp phan mg nay tiép xtic voi hop
chat co cong thirc 6, trong d6 Y 13 OR!! hodc NR2R!3, va R!!, R!2 va R!3 14 nhu duoc xac
dinh trong phan mo ta.

Sang ché con dé cap dén phuong phap diéu ché hop chét co cong thirc 7, trong d6 Q va
Z 1a nhu duoc xéac dinh trong phan mé ta, str dung hop chat c6 cong thire 1 duge dic trung
& chd diéu ché hop chét c6 cong thire 1 bang phwong phap duoc néu trén hodc st dung hop
chat c6 cong thirc 1 duge diéu ché bang phuong phap dugc néu trén.

N

7

Q



30032

Linh vire ky thuit dwoc dé cap

Sang ché dé cap dén phuong phép diéu ché hop chit 3-triflometyl chalcon va cic
chét trung gian trifloaxetyl. Sang ché ciing d& cap dén céc hop chit trifloaxetyl va halo hiru
dung 1am céc nguyén liéu diu va chit trung gian trong phuong phép theo sang ché.

Tinh trang ky thuit ciia sang ché :

WO 2007/074789 d& cap dén hop chat 1,3-bis(phenyl duoc thé)-3-
hydroxypropan-1-on hoic 2-propen-1-on va mubi ciia ching. Cac hop chit nay da dugc
biét 13 san pham trung gian ctia quy trinh diéu ché méi.

Carey, F. va Sundberg, R trong tai liéu "Advanced Organic Chemistry, Second
Edition; Part B: Reactions and Synthesis" 1983, Plenum press, New York, cac trang tir
43 dn 47 (XP 002542013) md ta cac phan tng gitra 4i nhan cacbon v&i nhém carbonyl.
Céc phan ting ngung tu aldol duoc mé ta bao gém cac phan ng st dung co ché xuc tac
bing bazo va cic phan tng sir dung co ché xtc tic bang axit. Phan g ngung tu chinh
aldehyt va keton cling dugc mo ta.

WO 2007/123855 mé ta hop chit pyrazolin dé phong trir lodi gay hai dong vat
khoéng xuong sdng.

Sosnovskikh, V, YA va cac déng tac gid trong tai liéu "Ketone-ketone
condensation with partic paﬁon of polyhaloalkyl phenyl keton." Journal of Organic
Chemistry of the USSR (Zhurnal Oiganicheskoi Khimii) 28(3.1), 420-426, ISSN:
0514-7492, 1992, (XP002542012) md ta phan Uing ngung tu ngang cua polyhaloalkyl
phenyl keton vd&i metyl keton véi sy c6 mdt cia (etylphenylamino) magie hodc
(dietylamino) magie bromua hodc lithi hydrua dé tao thanh p-hydroxy keton. Su khir nuée
cac nhém ndy dudi tic dong ciia thionyl clorua hoic metyl closulfua xay ra theo kiéu dic
hiéu 14p thé va din dén viéc tao thanh keton chua bdo hoa B-(polyhaloalkyl) a,p c6 cu
trac (E)-s-cis.

Konno, T.; Takehana, T. vi cac ddng tic gia trong tai liéu “Palladium-catalyzed
region- and sterdoselective formate reduction of fluorine-containing allylic mesylates. A

new entry foir the construction of tertiary carbon attached with a fluoralkyl Group,
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Journal of ‘Organic Chemistry. vol.71, 1 Januaryl 2006, pages 2525-3550 (XP
00256850)” md ta sy khit format dugc xuc tac bang paladi chon loc ving clia alylic‘ este
duoc floalkylat héa y. Tét hon, néu sy khir alylic este dudi tic dong ctia paladi v6i phbi
tir monodentat phosphin xay ra & vi tri y, cac san phim khir twong Gng véi nhém
floalkyl & cacbon thir ba dugc tao thanh véi hiéu suit cao. Khi alylic este bat dbi xung
dugc st dung, quan sat dugc su dich chuyéri bét d6i xtng hoan chinh, din dén tao thanh
nguyén liéu quang hoat véi hiéu suit cao.

WO 2009/035004 Al md ta hop chit isoxazolin dugc thé va chit phong trir loai
sinh vat gy hai. Hop chét isoxazolin dugc thé nay hitu ich trong viéc phong trir loai
sinh vat gay hai, vi du, thudc trir sdu hodc thube diét ve bét. |

WO 2009/025983 Al mé ta phuong phap didu ché din xuit 5-haloalkyl-4,5-

dihydroisoxazol.

Ban chit k§ thuit cia sing ché

Muc dich cia sang ché 13 d& xuét phuong phap diéu ché hop chét c6 cong thic

(@)
F3C
)" g
Z 9

trong do:
Z 12 phenyl tuy ¥ dugc thé; va 7 .
Q 12 phenyl hoic 1-naphtalenyl, mdi nhém tiy ¥ duoc thé;
bao gdm chung ¢t nuée tir hdn hop bao gdm hop chét c6 cong thic 2:
F3C

hop chit c6 cong thirc 3:

bazo bao gbm it nhat mot hop chét dugc chon tir nhém bao gbm:
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cac hydroxit cta kim loai kiém thd c6 cong thic 4:
M(OH),
4
trong d6 M 1a Ca, Sr hodc Ba,
cac cacbonat ctia kim loai kiém c6 cong thic 4a:
(M');C03
4a
trong d6 M' 14 Li, Na hozc K,
1,5-diazabixyclo[4.3.0]Jnon-5-en va 1,8-diazabixyclo[5.4.0]Jundec-7-en,
va dung méi khong proton cé kha ning tao thanh hdn hop ddng séi thdp véi nude.
Sang ché ciing d& xuit phuong phéap diéu ché hop chét c6 cong thiic 2 trong d6 Z
13 phenyl tuy ¥ duoc thé, bao gdm:
(1) tao hdn hop phan tng bao gdm chit phan tng Grignard c6 ngudn gdc tir hop chét
c6 cong thuc 5:
Z-X
5

trong d6 X 1a Cl, Br hoac I,
bang cach cho hop chét c6 cong thirc 5 tiép xuc véi:
(a) kim loai magie, hodc
(b) alkylmagie halogenua
vO1 su ¢6 mat cia dung moi ete; va sau do

(2) cho hdn hop phén g nay tiép xtc véi hop chét c6 cong thirc 6:

Y CFs3
6

trong do:

Y 12 hogc OR' hozc NR'’R";

R'" 13 C;—C; alkyl; va

R'? va R” doc 1ap 14 C—C, alkyl; hoic R va R duoc két hop lam
-CH,CH,0CH,CH,-.

Sang ché ciing d& xuét phuong phap didu ché hop chit c6 cong thirc 2 trong d6
Z 13 phenyl tiy ¥ dugc thé bang dén 5 phan tir thé doc 1ap dugc chon tir R?; va mdi R?
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doc 1ap 1a F, Cl, Br, C;—C¢ alkyl, C—C4 floalkyl, C,—Cg alkoxy, C,—C¢ floalkoxy,
C,—Cs alkylthio hodc C,—Cg floalkylthio, bao gdm:
(1) tao hdn hop phan tng bao gdbm chét phan tng Grignard c6 ngudn gbc tir hop chét

c6 cong thuc 5:

trong d6 X 1a 1,

bang cach cho hop chat cé cong thic 5 tiép xic véi
(a) kim loai magie, hodc

(b) alkylmagie halogenua

V01 sy ¢6 mat cia dung moi ete; va sau do

(2) cho hén hop phan tng nay tiép xtc v6i hop chit cé cong thiic 6:

Y CF5
6

trong do:

Y 1a hogc OR'" hodc NR'’R";

R' 13 C,—C; alkyl; va

R'? va R doc 1ap 12 C;—-C, alkyl; hoic R va R" dugc két hop lam
-CH,CH,0OCH,CH,-.

Sang ché ciing dé cap dén phuong phép dugce néu trén dé didu ché hop chit co
cong thirc 1 tir hop chét c6 cong thirc 2 va hop chét c6 cong thic 3, trong d6 phuong
phap nay con dugc dic trung béi viéc didu ché hop chét c6 cong thirc 2 tlr cac hop
chét c6 cac cong thirc 5 va 6 bing phuong phap dugc néu trén.

Sang ché ciing dé cap dén phuong phap diéu ché hop chét c6 cong thic 7:

F3C O\N
X)\
z Q
7

trong do:
Z 12 phenyl tuy ¥ dugc thé; va
Q 14 phenyl hozc 1-naphtalenyl, mdi nhém tuy ¥ duoc thé;
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str dung hop chét c6 cong thirc 1. Phuong phép nay duoc dic trung béi (a) didu ché hop

chét c6 cong thirc 1 bang phuong phép duoc néu trén, hodc (b) st dung nhu hop chit 6

cong thirc 1 hop chét c¢6 cong thirc 1 dugc diéu ché bang phuong phép dugc néu trén.
Sang ché ciing d& cap dén cac hop chit mdi c6 cac cong thizc 2 va 5, hitu dung

13m c4c nguyén liéu du cho cic phuong phap dugc mé ta trén.

M@ ta chi tiét sang ché

Nhu dugc st dung & day, cac thuat ngir “bao gém, “cd” hoac “chira” hoic cac
dang bat ky khéc cia ching, 1a nhim bao trim toan bd cac trudng hop dang dé cap
khong c6 loai trir. Vi du, ché phdm, hdn hop, quy trinh, phuong phép, chit, hoic thiét
bi bao gdbm mot danh sach cac thanh phan thi khong nhét thiét bi gidi han chi & céac
thanh phin ndy ma c6 thé bao gém ca cac thanh phan khac khéng duge dé cap dén
trong danh sach hozc 13 hién nhién di véi ché phdm, hdn hop, quy trinh, phuong
phéap, chat, hoic thiét bi nhu vay. Ngoai ra, trir khi dugc néu khac, "hodc" dé chi bao
gdm ca trudng hop hoic va khong ngoai trir truong hop hodc. Vi du nhu, didu kién
phan tng A hoic B dugc théa man bdi bt ky truong hop nao trong cac trudng hop
sau: A la ding (tdc 1a c6) va B 1a sai (ttc 1a khdng c06), A 1a sai (ttc 1a khong co) va
B 1a ding (tuc 1a cd), va cd A va B 1a ding (ttc 1a co).

Ngoai ra, cic mao tir khong xac dinh ding trudc cac danh tir chi thanh phan
hozc hop phan theo sang ché 13 nhim dé cip khong gi6i han sb luong céc trudng hop
ctia thanh phéan hoic hop phan theo sang ché. Do d6, cac truong hop nay nén duoc
doc bao gdm ca mot hoic it nhit mot, va dang tir sb it chi thanh phan ho#c hop phin
cling bao gdm cé nghia 13 s§ nhiéu, trir khi sé luong c6 nghia 13 rang 13 sb it.

Trong cac phén néu trén, thudt ngtr “alkyl”, dugc sir dung ri€éng hodc trong cac
tr ghép ching han nhu “alkylthio” hodc “haloalkyl” bao gdm alkyl mach thing hoic
mach nhanh, chéng han nhu, metyl, etyl, n-propyl, i-propyl, hodc cac chit déng phan
butyl, pentyl hodc hexyl khac.

“Alkoxy” bao gom, vi du, metoxy, etoxy, n-propyloxy, isopropyloxy va cac chét
dong phan butoxy, pentoxy va hexyloxy khéac. “Alkylthio” bao gém cac phan alkylthio
mach nhanh hodc mach théng- chéng han nhu metylthio, etylthio, va cac chét dé)ng
phan propylthio, butylthio, pentylthio va hexylthio khac. “Alkylsulfinyl” bao gém ca
hai chit ddng phan d6i anh c6 nhém alkylsulfinyl. Cac vi du vé “alkylsulfinyl” bao
gébm CH;S(0)-, CH;CH,S(0)-, CH;CH,CH,S(0)-, (CH;),CHS(O)- va céc chit ddng
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phan butylsulfinyl, pentylsulfinyl va hexylsulfinyl khac. Cac vi du v& “alkylsulfonyl”
bao gém CH;3S(0),-, CH;CH,S(0),-, CH;CH,CH,S(0),-, (CH;),CHS(0),-, v céc chit
'dck)ng phan butylsulfonyl, pentylsulfonyl va hexylsulfonyl khéac. “Alkylamino”,
“dialkylamino” va cadc nhom tuong tu, dugc xac dinh tuong tu nhu cac vi du trén.

“Xycloalkyl” bao gdm, vi du, xyclopropyl, xyclobutyl, xyclopentyl va
xyclohexyl. Thuit ngit “alkylxycloalkyl” c6 nghia 12 phan thé alkyl 1én phin xycloalkyl
va bao gdm, vi du, etylxyclopropyl, i-propylxyclobutyl, 3-metylxyclopentyl va 4-
metylxyclohexyl. Thuét ngit “xycloalkylalkyl” c6 nghia 13 phan thé xycloalkyl 1én
phan alkyl. Vi du vé "xycloalkylalkyl" bao gdm xyclopropylmetyl, xyclopentyletyl, va
cac phan xycloalkyl khic duoc gin vao cic nhém alkyl mach thang hosc nhanh.

Thut ngit “halogen”, riéng hodc trong cac tir ghép chang han nhu “haloalkyl”,
ho#c khi dugc st dung céc phan mé ta ching han nhu “alkyl duoc thé bai halogen” bao
gém flo, clo, brom hodc iot. Ngoai ra, khi dugc st dung trong cac tir ghép chéng han
nhu “haloalkyl”, hodc khi dugc sir dung cic phan mo ta ching han nhu “alkyl dugc thé
bdi halogen” thi alkyl nay c6 thé dugc thé mot phan hay hoan toan béi céc nguyén tu
halogen c6 thé gidng hodc khac nhau. Tuong tu, “floalkyl” c6 nghia 13 alkyl nay cé thé
dugc thé mot phin hay hoan toan béi cac nguyén tir flo. Cac vi du vé “haloalkyl” hoic
“alkyl dugc thé boi halogen” bao gdm F5C-, CICH,-, CF5CH,- va CF;CCly-. Cac thuat
nglr  “haloxycloalkyl”,  “haloalkoxy”,  “haloalkylthio”,  “haloalkylsulfinyl”,
“haloalkylsulfonyl”, va cac thudt ngit tuong tu, dugc xac dinh tuong tu nhu thuit ngit
“haloalkyl”. Cac vi du v& “haloalkoxy” bao gdm CF;0-, CCl;CH,0-, HCF,CH,CH,O-
va CF3CH,0-. Céc vi du vé “haloalkylthio” bao gdm CCl;S-, CF3S-, CCL,CH,S- va
CICH,CH,CH,S-. Céc vi du vé “haloalkylsulfinyl” bao gébm CF;S(0)-, CCL;S(O)-,
CF;CH,S(0)- va CF;CF,S(0)-. Cac vi du vé “haloalkylsulfonyl” bao gém CF;S(0),-,
CCl155(0),-, CF;CH,S(0)2- va CF3CF,58(0),-. Thuét ngtr “halodialkylamino” c6 nghia
13 dialkylamino trong d6 it nhat mot thanh phan amin duoc thé béi it nhit mot halogen.
Céc vi du vé “halodialkylamino” bao gdm CH,CICH,N(CHa)- va (CF;CH,),N-.

“Alkylcarbonyl” cé nghia 13 cac phan alkyl mach thing hoic mach nhanh duoc
gin vao phan C(=0). Cic vi du v& “alkylcarbonyl” bao gdm CH;C(=0)-,
CH;CH,CH,C(=0)- va (CH;),CHC(=0)-. Céc vi du vé& “alkoxycarbonyl” bao gdm
CH;0C(=0)-, CH;CH,0C(=0)-, CH;CH,CH,0C(=0)-, (CH3),CHOC(=0)- va cic
chét ddng phéan butoxy- hoic pentoxycarbonyl khéc.
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Trong phan md ta va cic diém yéu cdu bao ho, cac gbc “SO,” va S(0),” ¢b
nghia la sulfonyl, “~-CN” 1a xyano, “~-NO,” 1a nitro, va “~-OH” 14 hydroxy.

Téng cac nguyén tir cacbon trong mot phan tir thé duoc chi ra béi tiép dau ngit
“Ci~C;”, trong d6 i va j 1 cac s6 tir 1 dén 9. Vi dy, C;—C, alkylsulfonyl dé& chi tir
metylsulfonyl dn butylsulfonyl, bao gdm ca cic chét dong phan c6 thé co. C,
alkoxycarbonyl dé chi CH;0C(0)-; C; alkoxycarbonyl dé& chi CH;CH,C(O)-; va C,
alkoxycarbonyl bao gém (CHs),CHC(O)- va CH;CH,CH,C(O)-.

Néu hop chat dugc thé boi mot phin tir thé mang chi s§ duéi chi sb luong céc
phan tir thé c¢6 thé nhidu hon 1, thi cic phin tir thé nay (néu chung nhidu hon 1) doc 1ap
dugc chon tir nhém gdm céc phan tir thé dwgc x4c dinh, vi du déi véi (R), trong U-1
trong bang cong thiic cdutao 1,113 1, 2, 3, 4 hoic 5. Khi mdt nhém chira mot ph?m tr
thé ma c6 thé 13 hydro (vi du, -NR'R’ trong dinh nghia cta R?, trong d6 R* hodic R’ ¢6
thé 13 nguyén tir hydro trong phuong 4n 2), thi khi phan tir thé 13 hydro, né s& dugc coi
13 twong duong véi nhém khong duge thé. Néu nhém bién dbi dugé chi ra 13 ¢6 thé gin
tuy ¥ vao mot vi tri, vi du (R"), trong U-41 trong bang cong thirc ciu tao 1, trong do r
c6 thé 13 0, thi hydro ¢6 thé & vi trf thdm chi khong duoc nhic dén trong dinh nghia cua
nhém bién ddi. Khi mot hodc nhiéu vi tri trén mot nhém duogc ndi 1a “khong dugc thé”,
thi cac nguyén tir hydro duoc gin vao dé nhém bién dbi ndy c6 hod tri tu do bt ky.

Cac thuét nglt “nhan di vong” hodc “di vong” dé chi vong hodc vong ma, trong do it
nhit mot nguyén tr tao thanh mach chinh ciia vong khong phai la cacbon, vi du nito, oxy
hodc Iuu huynh. Tét hon 13, nhan di vong chira khong nhidu hon 4 nito, khong nhiéu hon 2
oxy va khong nhiéu hon 2 luu huynh. Thuét ngir “canh vong” dé chi mot nguyén tir hodc
mot phan khac (vi du, C(=0), C(=S), S(O) hoic S(O),) tao thanh mach chinh ctia vong.
Trir khi cé chi dinh khéc, nhan di vong c6 thé 13 vong no, khdng no mat phé"ln hodc khong
no hoan toan, va hon nifa, mot nhén di vong khéng no c6 thé khong no mot phé‘in hodc
khong no hoan toan. Do d6, khi néi “nhén di vong” ma khong chi 16 1a no hay khéng no
ddng nghia véi viéc néi “nhan di vong no hozic khéng no”. Néu mot nhan di vong khong
no hoan toan thoa méan quy tic Hiickel, thi vong nay cling dugc goi 1a “di vong thom”
hodc “nhan di vong thom”. Tinh tir “thom” chi ring mdi nguyén tir vong co ban nim trén
cling mit phing va c¢6 quy dao p vudng gbc véi mit phang vong, va cac dién tir (4n + 2) m,
trong d6 n 12 sé nguyén duong, dugc lién két véi vong tuan theo quy tic Hiickel. Trir khi
c6 chi dinh khéc, cac nhan di vong va cac hé vong co thé duogc gén thong qua bét ky

cacbon hoic nito nao sin ¢ bang cach thay thé hydro trén cacbon hoc nito.
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Thuét ngi “tiy ¥ dugc thé” lién quan dén phenyl hoic 1-naphtalenyl trong cac
dinh nghia v& Z va Q @& chi cac nhém khong dugc thé hodc c6 it nhét mot phan tir thé
khong hydro. Vi Z va Q 1a phn phu so véi cdc phdn phan tir tham gia vao phan img
trong cac phuong phép cta sang ché, nhiéu dang phan t thé cé thé twong thich véi
cac phuong phéap cua sang ché. Nhu dugc sir dung & day, cac dinh nghia sau s& duoc
4p dung trir khi c¢6 chi dinh khac. Thuat ngit “tuy ¥ dugc thé” ¢6 thé duoc st dung
thay ddi voi cum tr “dugc thé hoic khéng dugc thé” hodc véi thuat ngit
“(khong)duoc thé.” Trir khi ¢ chi dinh khac, mot nhém tiy ¥ duoc thé c6 thé c6 mot
phén ttr thé & mbi vi tri c6 thé thé dugc ctia nhém, va mdi phan thé 1a doc lap véi
nhau.

Néu R® hoic Q1 l1a nhan di vong chra nito 5 hodc 6 canh, nd co thé duoc gén
vao phan con lai ¢é cong thitc 1 qua nguyén tir vong cacbon hoic nito bat ky, trir khi
c6 chi dinh khéc. Nhu dugc luu y trong phuong én 1B, R hoic Q1 c6 thé 13 (trong sb
nhitng nhom khéc) phenyl tuy y duoc thé bang mot hodc nhidu phan tir thé duoc chon
tr nhém gdm céc phdn tir thé nhu dugc xac dinh trong phuong 4n 1B. Vi du vé
phenyl tiy ¥ duoc thé biang tir mot dén nim phan tir thé 13 vong dugc minh hoa 13 U-1
trong bang cong thtrc cdu tao 1, trong dé6 R 1 nhu duoc xac dinh trong phuong an 1B
cho R? hoic leé r 12 mét s6 nguyén tir 0 dén 5.

Nhu duge luu ¥ & trén, R hodc Q' ¢6 thé 13 (trong sd nhitng nhém khic) nhan di
vong ¢6 5 hoic 6 canh, c6 thé no hodc khéng no, tity ¥ duoc thé bing mét hozc nhiéu phan
ttr thé dugc-chon tir mot nhém gém cac phﬁn tir thé nhu duge xac dinh trong phuong an 2.
Céc vi du vé nhan di vong thom khong no cé 5 hodc 6 canh tuy y dugc thé béng tr mot
hodc nhiéu phan tir thé bao gdm cac vong tir U-2 dén U-61 duoc minh hoa trong bang
cong thirc cu tao 1, trong d6 RY 13 phan tir thé bat ky nhu dugc x4c dinh trong phuong an
2 cho R® hoic Q1 va r 12 mot sb nguyén tu 0 déq 4, dugc gidi han bdi sb lugng céc vi tri
san c6 trén mdi nhém U. Vi U-29, U-30, U-36, U-37, U-38, U-39, U-40, U-41, U-42 va U-
43 chi co ni@t vi trf sén ¢6, do d6 dbi véi cac nhém U nay r dugc gidi han & cac sb nguyén
0 hodc 1, varla 0 c6 nghia 1a nhém U khong dugc thé va hydro cé mét & vi tri dugc chi ra
bai (RY),.
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U-51 U-52 U-53 U-54 U-55
RY); ®RY RY) ®RY) RY
N. N. r N. iy N. r T
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f N 6 N/ N) )\N/
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Luu ¥ rang néu R® hodc Q' 13 nhan di vong khéng thom no hoic khéng no c6 5
hodc 6 canh tuy y dugc thé b'fmg mdt hoic nhiéu phﬁn tr thé dugc chon tir nhém gém
cac phan tir thé nhu duge xac dinh trong phuong 4n 2 cho R? hoic Q', thi mot hoic
hai canh vong cacbon cia di vong ndy tuy ¥ ¢ thé & dang oxy hoa phén carbonyl.

Céc vi du v& nhan di vong khong thom cé 5 hodc 6 canh no hodc khdéng no bao
gdm cac vong tir G-1 dén G-35 nhu duoc minh hoa trong bang cong thirc ciu tao 2.
Luu ¥ rang néu diém gin trén nhém G nhém dugc minh hoa 13 ndi, thi nhém G cé thé
dugc gin vao phan con lai ¢6 cong thiic 1 qua cacbon hodc nito sin c6 bat ky cia
nhém G bing céch thay thé nguyén tir hydro. Cac phan tir thé tuy ¥ tuong tng véi R
c6 thé dugc gin vao cacbon hoidc nito sin c6 bat ky bing cach thay thé nguyén ti
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hydro. Déi v6i cac nhém G nay, r uu tién 1a mot sd nguyén tir 0 dén 4, duogc gidi han
& s6 luong cac vi tri sdn c6 trén mbi nhém G.

Luu ¥ ring néu R? hodc Q' chira vong dugc chon tir G-28 dén G-35, thi G* duoc
chon tir O, S hozic N. Luu ¥ ring néu G* 12 N, thi nguyén t nito c¢6 thé 12‘1ﬁ1 day hoa
tri cta né bang cach thé bing H hoic bing cic phin tir thé tuong tmg véi RY nhu

dugc xac dinh trong phuong 4n 1B.

. Phu muc 2
SRy Y lwy, L wy, 2wy, 2wy,
N s R (s A Gl S (s S
S (@) N (@) N
G-1 G-2 G-3 G-4 G-5
R") RY) RY) ®R"),
T\ _RrY o T N, T S., F N/ °
[N R 72 R G B 4 ,_C/J,
N k\o
G-6 G;7 G-8 G-9 G-10
R, ®RY),
Vi - ey L), L),
YNNG SRS =
(@)
G-11 G-12 G-13 G-14 G-15
®Y),
P NP N/ v [\ _gRY N
\Ksj\l(R )r , \Koj\I(R )r T j( T ’ ?\Nj )r i i:\ //\| P
' 2 N
G-16 G-17 G-18 G-19 G-20
(R (R")r g R 0. R N B
I | I
2 g 2 >0
G-21 G-22 G-23 G-24 G-25

/: :Z\
N
Vit
N
N

$ X
K=
CK

|

@«
QN_QO
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®R" "o (RV r (Rv)r ' (Rv)r
Il *( Y j
N / / G? \/Gz A

G-31 G-32 G-33 G-34 G-35

Luu ¥ rang néu R" 1a Hkhi duoc gin vao mdt nguyén tir, thi né s& gibng nhu khi
nguyén tir ndy khong duoc thé. Cac nguyén tir nito can phin thé dé 1am diy hoa tri
cta ching duogc thé bing H hoic R'. Luu ¥ ring néu diém gin gitta (R"), va nhém U
duoc minh hoa 13 ndi, thi (R), c6 thé dugc gin vao nguyén tir cacbon hodc nguyén tir
nito sén c6 bat ky nhém U. Luu ¥ ring néu diém gin trén nhém U dugc minh hoa 13
ndi, thi nhém U c6 thé duoc gin vao phan con le_ﬁ c6 cong thitc 1 qua cacbon hodc
nito s&n c6 bat ky cia nhém U bang cach thay thé mot nguyén tir hydro. Luu ¥ rang
mot s6 nhém U chi ¢ thé duoc thé boi it hon 4 nhém RY (vi du, tir U-2 dén U-5, tir
U-7 dén U-48, va tir U-52 dén U-61).

Nhiéu phuong phép téng hop 13 di biét trong linh vuc k¥ thuit twong ting cho
phép didu ché dugc cac nhan di vong thom va khong thom; dé tham khao thém xem
bo tam tdp Comprehensive Heterocyclic Chemistry, A. R. Katritzky va C. W. Rees
editors-in-chief, Pergamon Press, Oxford, 1984 va b muoi hai tdp Comprehensive
Heterocyclic Chemistry II, A. R. Katritzky, C. W. Rees va E. F. V. Scriven editors-
in-chief, Pergamon Press, Oxford, 1996.

Trong mdt sb vi du trong ban md ta nay cac ty 1€ dugc viét & dang cac s don so
v6i s6 1; vi du, mét ty 18 1 4 c6 nghia 13 4: 1. 1. |

Trong phin mé ta sang ché, “dung cu ling gan” dé chi mot thiét bi c6 kha niang
loai bé pha 10ng trén (nghia 13 trong lugng ri€ng nhe hon) va/hodc pha long dudi
(nghia 13 trong luong riéng 16n hon) tir mot chat 16ng (vi du, phan ngung tu déng s6i)
bao gdm hai pha 1éng. Binh Dean-Stark 13 vi du vé mét dang ctia dung cu lng gan.

Céc phuong an cla sang ché bao gbém:

Phuong 4n 1. Phuong phap dugc mé ta trong phin ban chét k¥ thuat clia sang ché
dé& didu ché hop chét c6 cong thiic 1 bao gdm chung cit nuée tir hdn hop
bao gdm hop chét c6 cong thirc 2, hop chét ¢6 cong thire 3, bazo, va dung

moi khong proton c6 kha ning tao thanh hdn hop dong s6i thap véi nude.
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Phuong an 1A. Phuong phap theo phuong an 1, trong d6 bazo 1a hydroxit cua
kim loai kidém thd c6 cong thirc 4 va hdn hop con bao gbém ~dung mo1
khéng proton phén cuc.

Phuong 4n 1B. Phuong phép theo phuong 4n 1, trong d6 bazo bao gém cacbonat
ctia kim loai kidm c6 cong thic 4a. |

Phuong 4n 1C. Phuong phap theo phuong 4n 1, trong d6 bazo bao gdm 1,5-
diazabixyclo[4.3.0]non-5-en, 1,8-diazabixyclo[5.4.0Jundec-7-en hodc hdn
hop cua chung.

Phuong 4n 1D. Phuong phép dugc mo ta trong phan ban chit k¥ thuét cla sang
ché @& didu ché hop chét c6 cong thirc 7 sir dung hop chit c6 cong thic 1,
phuong phéap duge dic trung & chd diéu ché hop chéat c6 cong thirc 1 bing
phuong phép theo phuong an 1.

Phuong 4n 1E. Phuong phép dugc mé ta trong phan ban chit k¥ thuét ciia sang
ché dé diéu ché hop chét c6 cong thirc 7 sir dung hop chét c6 cong thic 1,
phuong phap dugc dic trung & chd diéu ché hop chét ¢ cong thirc 1 bang
phuong phap theo phuong an 1A.

Phuong 4n 1F. Phuong phép dugc mé ta trong phan ban chit k¥ thuét ciia sang
ché dé diéu ché hop chét c6 cong thirc 7 st dung hop chét c6 cong thiuc 1,
phuong phap dugc dic trung & chd diéu ché hop chit c6 cong thic 1 bing
phuong phéap theo phuong an 1B. _

Phuong 4n 1G. Phuong phép dugc mé ta trong phin ban chét k¥ thuat cia sang -
ché @ diéu ché hop chét c6 cong thirc 7 sir dung hop chét c6 cong thic 1,
phuong phap dugc dic trung & chd diéu ché hop chéit c6 cong thirc 1 bing
phuong phap theo phuong an 1C.

Phuwong 4n 2. Phuong phéap theo phuong 4n bét ky tir 1 dén 1G, trong d6:

Q 13 phenyl hoic 1-naphtalenyl, mdi nhém tuy ¥ duoc thé bang dén bbn phan
tir thé doc 1ap duoc chon tir R, |
mdi R® doc 18p 1a halogen, C;—Cg alkyl, C;—Cg haloalkyl, C,—Cg¢ alkenyl, C,—Cs
haloalkenyl, C,—Cs alkynyl, C;—C¢ haloalkynyl, Cs—C¢ xycloalkyl, Cs—Cs
haloxycloalkyl, C;—C¢ alkoxy, C;—Cg4 haloalkoxy, C;—Cg alkylthio, C,—C;
alkylcarbonyl, C,—C; haloalkylcarbonyl, C;—Cs haloalkylthio, C;—Cq
alkylsulfinyl, C,;—C4 haloalkylsulfinyl, C;—Cg alkylsulfonyl, C;—Cs
haloalkylsulfonyl, -N(RHR?, -C(W)NRHR®, -C(=W)OR’, -CN, -OR"
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hodc -NO,; hodc vong phenyl hodc nhan di vong no hodc khong no 5 hodc
6 canh, mdi vong tuy y duoc thé bang mot hoic nhiéu phﬁn tir-thé doc 1ap
duogc chon tir halogen, C1—Cg alkyl, C;—Cs haloalkyl, Cs—Cs xycloalkyl,
C;—C¢ haloxycloalkyl, C;—Cs alkoxy, C;—Cs haloalkoxy, C;—Cs alkylthio,
C1—Cs haloalkylthio, C;—Cg¢ alkylsulfinyl, C;—Cs haloalkylsulfinyl, C;—C¢ |
alkylsulfonyl, C;—Cs haloalkylsulfonyl, -CN, -NO,, -N(R“)R5 ,
-CEW)NRYR’, -C(=0)OR’ va R’;

mdi R* déc 1ap la H, C;—C4 alkyl, C,—C¢ alkenyl, C,—C¢ alkynyl, C;—Cq
xycloalkyl, C4,~C; alkylxycloalkyl, C4~C; xycloalkylalkyl, C,-C;
alkylcarbonyl hodc C,—C; alkoxycarbonyl; '

mdi R doc 14p 1a H; hoac C—Cq alkyl, C,—Cg¢ alkenyl, C,—C¢ alkynyl, C,—Cq
xycloalkyl, C,—~C5 alkylxycloalkyl hoic C,~C; xycloalkylalkyl, mdi nhém
tuy y dugc thé béng mdt hodc nhiéu phén tr thé doc l1ap dugc chon tur RS

mbi R® doc 1ap 1a halogen, C—Cg¢ alkyl, C;—Cq alkoxy, C;—Cs alkylthio, C,—Cq
alkylsulfinyl, C;—C¢ alkylsulfonyl, C;—Cs alkylamino, C,—Cg dialkylamino,
C;—Cs xycloalkylamino, C,—C; alkylcarbonyl, C,—C; alkoxycarbonyl, C,—C;
alkylaminocarbonyl, C;—Cy dialkylaminocarbonyl, C,—C; haloalkylcarbonyl,
C—C; haloalkoxycarbonyl, C,—C; haloalkylaminocarbonyl, C;—Co
halodialkylaminocarbonyl, -OH, -NH,, -CN hoéc -NO,; hodc Ql;

mdi R’ doc 14p 14 vong phenyl hoic vong pyridinyl, mdi vong tiiy ¥ dugc thé
bé‘mg mot hoic nhiéu phﬁn tir thé doc 1ap dugc chon tir R

mdi R® déc 1ap 1a halogen, C,—Cs alkyl, C;—C¢ haloalkyl, C—C¢ alkoxy, C;—Cs
haloalkoxy, C;—Cs alkylthio, C;—Cgs haloalkylthio, C1—C¢ alkylsulfinyl,
C1—Cs haloalkylsulfinyl, C;—C¢ alkylsulfonyl, C;—C¢ haloalkylsulfonyl,
Ci—Cs alkylamino, C,—C¢ dialkylamino, C,—C, alkylcarbonyl, C,—C4
alkoxycarbonyl, C,—C; alkylaminocarbonyl, C;—C; dialkylaminocarbonyl,
-OH, -NH,, -C(=0)OH, -CN hodc -NO3;

mdi Q' doc 14p 13 vong phenyl hodc nhan di vong no hoic khéng no 5 hoic 6
canh, mdi vong tuy y duoc thé béng mdt hodc nhiéu phz‘in tr thé doc lap
dugc chon tir halogen, C;—Cg4 alkyl, C,—C¢ haloalkyl, C;—C¢ xycloalkyl,
C3—C¢ haloxycloalkyl, C;—Cg¢ alkoxy, C;—Cg haloalkoxy, C;—C¢ alkylthio,
C1—Cs haloalkylthio, C;—Csg alkylsulfinyl, C;—C¢ haloalkylsulfinyl, C;—Cs
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alkylsulfonyl, C;—C4 haloalkylsulfonyl, C;—Cs alkylamino, Cy-Cs
dialkylamino, -CN, -NO,, -C(=W)N(R*)R" v -C(=0)OR"’,

mdi R’ doc 14p 1a H, C;—C¢ alkyl, C;—C¢ haloalkyl, C,—Cs alkenyl, C,—Cs
alkynyl, C3—C¢ xycloalkyl, C4,—C; alkylxycloalkyl, C4,—C; xycloalkylalkyl,
C,—C; alkylcarbonyl hodc C,—C; alkoxycarbonyl;

mdi R doc 1ap 13 H; hoic C,—Cs alkyl, C;—Cy haloalkyl, C,~Cs alkenyl, C,~Cs
alkynyl, C;—C¢ xycloalkyl, C,—C; alkylxycloalkyl hodc C4—C; xycloalkylalkyl,

mdi R'! ddc lap 12 H; hoic C,—Cs alkenyl, C,—Cs alkynyl, C3—Cg xycloalkyl,
C4—C; alkylxycloalkyl, C4,—C; xycloalkylalkyl, C,—C; alkylcarbonyl, C,—C;
alkoxycarbonyl, C;—Cg alkylsulfonyl hodc C;—C¢ haloalkylsulfonyl; va

mdi W ddc 14p 12 O hoic S.

Phuong 4n 2A. Phuong phéap theo phuong an 2, trong d6 Q 1a phenyl tuy y dugce
thé boi dén bén phén tr thé ddc 1ap dugce chon tu R®.

Phuong 4n 2B. Phuong phap theo phuong an 2, trong 6 Q 1a 1- naphtalenyl tuy y
duoc thé boi dén bdn cac phan tr thé doc 1ap dugc chon tu R>. ‘

Phuong 4n 2C. Phuong phap theo phuong 4n 2, trong d6 mdi R? doc lap 1a
halogen, C;—C¢ alkyl, C,—C¢ haloalkyl, -C(W)N(R4)R5, —C(W)OR5 hodc
-CN; hodc vong phenyl hoic nhan di vong no hodc khong no 5 hodc 6
canh, mdi vong tiy y duoc thé béng cac phén tr thé doc lap dugc chon tur
halogen, C,—Cs alkyl, C;—Cg haloalkyl, -CN, -C(W)N(R*R’ va -C(O)OR’.

Phuong 4n 2D. Phuong phép theo phuong 4n 2, trong d6 mdi R* doc 1ap 14 H
hodc C,—Cg alkyl.

Phuong 4n 2E. Phuong phép theo phuong 4n 2, trong d6 mdi R’ doc 1ap 13 H; hoic
C;—Cs alkyl tity ¥ duoc thé bing cac phan tir thé doc 14p dugce chon tir RS,

Phuong 4n 2F. Phuong phép theo phuong 4n 2, trong d6 mdi R® doc 1ap 13 halogen,
C,—Cs alkyl, C—Cs alkoxy, C;—Cg alkylthio, C,—C; alkoxycarbonyl, C,—C;
alkylaminocarbonyl, C;—Cy dialkylaminocarbonyl, C,—C; haloalkylamino-
carbonyl, C;—Cy halodialkylaminocarbonyl hogc -CN; hodc Ql.

Phuong 4n 2G. Phuong phap theo phuong 4n 2, trong d6 mdi Q' doc 14p 13 vong
pyridinyl thy § dugc thé boi dén bdn halogen.

Phuong an 2H. Phuong phéap theo phuong 4n 2B, trong do6
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Qla ‘ ;va

R’ 13 C(O)N(RYR’ hoic C(O)OR’.
Phuong 4n 2I. Phuong phap theo phuong 4n 2H, trong d6

R3

RY1aH, C,—C; alkylcarbonyl hodc C,—C; alkoxycarbonyl.

Phuong an 2J. Phuong phéap theo phuong an 21, trong d6 R*1a H.
Phuong 4n 2K. Phuong phép theo phuong 4n bét ky tir 2H dén 2J, trong d6

R? 13 C(O)N(RHR’ hoic C(O)OR™;

R’ 13 C,—Cg alkyl hodc C—Cg haloalkyl, mdi nhém duoc thé bai mot phan tir thé
doc 18p dugc chon tur hydroxy, C—Cs alkoxy, C,—C¢ alkylthio, C—Cq
alkylsulfinyl, C;—Cs alkylsulfonyl, C,-C; alkylaminocarbonyl, Cs;—Cy
dialkylaminocarbonyl, @ C,-C;  haloalkylaminocarbonyl = va  Cs—Cy
halodialkylaminocarbonyl; va

R 1a C,—Cs alkyl, C,—Cg alkenyl hoic C,—Cg alkynyl, mdi nhém tiy ¥ duoc
thé béng mot hodc nhiéu phén tir thé doc lap dugc chon tur halogen, C1—C,
alkoxy va phenyl tuy ¥ dugc thé bang dén 5 phan tir thé duoc chon tir
halogen va C,—C;s alkyl. :

Phuong 4n 2L. Phuong phép theo phuong 4n bat ky tir 2H dén 2K, trong d6
R** 14 C,—Cg alkyl tiy ¥ duoc thé bang phenyl.
Phuong 4n 2M. Phuong phép theo phuong 4n bat ky tir 2H dén 2L, trong d6
R?1a CO)NRHR’.
Phuong 4n 2N. Phuong phép theo phuong 4n bét ky tir 2H dén 27, trong d6
R? 13 C(O)OR’.
Phuong 4n 20. Phuong phép theo phuong 4n bét ky tir 2K dén 2L, trong d6
R’ 13 C(O)OR™, .
Phuong 4n 3. Phuong phap theo phuong 4n bét ky tir 1 dén 20, trong d6
Z 12 phenyl tiy ¥ duoc thé bing dén 5 phan tir thé doc 1ap dugc chon tir R* (nghia 1a
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n

trong d6nla 0,1, 2,3, 4 hodc 5); va

mdi R? doc 14ap 1a halogen, C;—Cg alkyl, C;—C¢ haloalkyl, C;—C¢ alkoxy, C;—Cs
haloalkoxy, C;—C¢ alkylthio, C;—C¢ haloalkylthio, C;—C4 alkylamino,
C,—Cg dialkylamino, -CN hodc -NO,.

Phuong an 3A. Phuong phap theo phuong én 3, trong d6 Z 1 vong phenyl dugc
thé boi dén 3 phf?ln tir thé doc lap dugc chon tu R?, cac phé‘m tir thé nay
dugc gin ¢ vi tri 3, 4 hodc 5 clia vong phenyl.

Phuong 4n 3B. Phuong phap theo phuong 4n 3 hodc 3A, trong d6 mbi R* doc 1ap 1a
F, Cl, Br, C;—Cq4 alkyl, C;—C4 floalkyl, C,—C¢ alkoxy, C,—Cq4 floalkoxy,
C1—Cg alkylthio hodc C;—Cg floalkylthio.

Phuong 4n 3C. Phuong phép theo phwong 4n 3 hodic 3A, trong d6 mdi R doc 14p 1a
halogen, C;—Cs alkyl, C;—C¢ haloalkyl hoac -CN.

Phuong 4n 3D. Phuong phap theo phuong 4n 3C, trong d6 mdi R* doc lap 1a
halogen hodc C;—Cg¢ haloalkyl.

Phuong 4n 3E. Phuong phap theo phuong 4an 3D, trong d6 mdi R* doc lap 1a
halogen hoac CF;.

Phuong 4n 3F. Phuong phép theo phuong 4n 3E, trong d6 mdi R* doc 1ap 1a F, CI
hodc CF;.

Phuong an 3G. Phuong phép theo phuong an 3A, trong d6 Z la

R* 13 halogen, C,—C, haloalkyl hodc C;—C, haloalkoxy; R* 1a H, halogen hoic |
xyano; va R* 13 H, halogen hosc CF;.
Phuong 4n 3H. Phuong phédp theo phuong an 3G, trong dé R* 1a CF; hoic
halogen; va R* 13 H, CF; hoic halogen.
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Phuong 4n 31. Phuong phép theo phuong 4n 3H, trong d6 R* 13 CF;.

Phuong 4n 3J. Phuong phép theo phuong 4n bat ky tir 3G dén 31, trong d6 R* 13 H.

Phuong an 3K. Phuong phép theo phuong an bat ky tir 3G dén 37J, trong d6 R* 13
CF; hodc halogen.

Phuong 4n 3L. Phuong phép theo phuong 4n 3K, trong d6 R* 14 CFs, F, Cl hoc Br.

Phuong 4n 3M. Phuong phép theo phuong an 3L, trong do R* 13 F, Cl hoic Br.

Phuong 4n 3N. Phuong phép theo phuong 4n 3L, trong d6 R* 13 CF;, Cl hoc Br.

Phuong 4n 30. Phuong phap theo phuong 4n 3N, trong d6 R* 14 Cl hoic Br.

Phuong 4n 3P. Phuong phép theo phuong 4n 30, trong d6 R* 13 H va R* 14 CI.

Phuong 4n 3Q. Phuong phép theo phuong 4n 30, trong d6 R* 14 H va R*® 1a Br.

Phuong 4n 4. Phuong phap duoc mé ta trong phan ban chit k¥ thuét ctia sang ché
dé diéu ché hop chéit c6 cong thic 2, bao gdm (1) tao hdn hop phan tng
bao gdém chit phan ng Grignard c¢6 ngudn gdc tir hop chat c6 cong thic 5
bang cach cho hop chét cé cong thirc 5 tiép xuc véi (a) kim loai magie,
hodc (b) alkylmagie halogenua v&i sy c6 mat cua dung moi ete; va sau do
(2) cho hén hop phan ting nay tiép xtc véi hop chét cé cong thirc 6.

Phuong 4n 4A. Phuong phép theo phuong 4n bt ky tir 1 dén 20 va 3 dén 3Q con
duoc dic trung & chd didu ché hop chit c6 cong thic 2 bang phuong phap
theo phuong an 4.

Phuong 4n 4B. Phuong phap theo phuong an 4 hodc 4A, trong dé X 1a Cl hoac .

Phuong an 4C. Phuong phép theo phuong 4n 4 hodc 4A, trong d6 X 1a Br hodc L

Phuong an 4D. Phuong phép theo phuong an 4 hoac 4A, trong d6 X 14 Cl hodc Br.

Phuong an 4E. Phuong phap theo phuong an 4 hodc 4A, trong d6 X 1a CL.

Phuong &n 4F. Phuong phép theo phuong an 4 hodc 4A, trong dé X 1a Br.

Phuong 4n 4G. Phuong phép theo phuong an 4 hodc 4A, trong d6 X 1a I

Phuong 4n 4H. Phuong phap theo phuong 4n bét ky tir 4 dén 4G, trong d6

Z 13 phenyl tuy ¥ duoc thé bang dén 5 phin tir thé doc 14p duoc chon tir R?

(nghia la
3 2
(Rz)ns/_ 6

trong d6nlao, 1, 2, 3, 4 hodc 5); va
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mdi R? doc 1ap 1a F, Cl, Br, C,—Cy alkyl, C;—Cq floalkyl, C;—Cq4 alkoxy, C;—Csg
floalkoxy, C;—Cg alkylthio hodac C{—Cs floalkylthio;

v6i diéu kién néu X 1a CI thi mdi R* doc 14p 14 F, Cl, C—Cg alkyl, C;—Cs floalkyl,
C1—Cs alkoxy, C—Cg floalkoxy, C1—Cg alkylthio hodc C;—Cg floalkylthio.

Phuong 4n 41. Phuong phap theo phuong 4n 4H, trong d6 néu X 13 Br thi mdi R?
doc lép la F, Cl, C—C¢ alkyl, C;-Cs floalkyl, C,—Cs alkoxy, C—Cs
floalkoxy, C1—Cg alkylthio hodc C;—Cg floalkylthio; va néu X 13 Cl thi mdi
R? doc lap 1a F, C—-C¢ alkyl, C,—C¢ floalkyl, C;—C¢ alkoxy, C1—Cg
floalkoxy, C;—Cg alkylthio hodc C{—Cg floalkylthio.

Phuong 4n 4J. Phuong phap theo phuong an bt ky tir 3, 4H va 41, trong d6 Z 1a
vong phenyl dugc thé boi dén 3 phﬁn tir thé doc lap duoc chon tir R?, cac
phan tir thé nay dugc gin & vi tri 3, 4 hodc 5 ciia vong phenyl.

Phuong 4n 4K. Phuong phép theo phuong an bat ky tir 4H, 41 va 47, trong d6 mbi
R* doc 1ap 14 F, Cl, Br, C,—Cg alkyl hodc C,—Cg floalkyl.

Phuong 4n 4L. Phuong phép theo phuong 4n 4K, trong d6 mdi R* doc 1ap 1a F,
Cl, Br hoac C,—Cq floalkyl.

Phuong 4n 4M. Phuong phap theo phuong 4n 4L, trong d6 mdi R* doc 14p 13 F,
Cl, Br hoac CF;.

Phuong 4n 4N. Phuong phap theo phuong an bét ky tir 4H dén 4M, trong d6 Z 1a
vong phenyl dugc thé boi 2 phﬁn ttr thé doc 1ap dugc chon tur Rz, cac phﬁn
ttr thé nay duoc gin & vi trf 3 va 5 ctia vong phenyl.

Phuong 4n 40. Phuong phap theo phuong 4n 4N, trong d6 mdi R* doc 14p 13 F,
Cl, Br hodc CF;.

Phuong 4n 4P. Phuong phap theo phuong 4n 40, trong d6 it nht mot R* 1a CF;.

Phuong an 4Q. Phuong phép theo phuong an 4P, trong d6 mot R” 13 CF; va R?
con lai 1a Cl hoéc Br.

Phu:ong 4n 4R. Phuong phép theo phuong 4n 4Q, trong d6 mot R* 1 CF; va R
con lai R? con lai 1a Cl.

Phuong an 4S. Phuong phap theo phuong an 3A hodc 3H, trong d6 Z 1a
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R*1a F, Cl, Br, C;~C, floalkyl hoic C,—C, floalkoxy; R*® 13 H, F, Cl hoic Br;
vaR* 1a H, F, Cl, Br hodc CF;.
Phuong an 4T. Phuong phép theo phuong an 4S, trong d6 R 1a CF;, F, Cl hoic
Br; va R* 1a H, CF;, F, Cl hoic Br.
Phuong an 4U. Phuong phép theo phuong an 4T, trong 46 R* 12 CF;.
Phuong 4n 4V. Phuong phép theo phuong 4n bét k¥ tix 4S dén 4U, trong d6 R* 1a H.
Phuong 4n 4W. Phuong phép theo phuong 4n bét ky tir 4S dén 4V, trong d6 R*
1a CF;, F, Cl hoac Br.
Phuong an 4X. Phuong phép theo phuong an 4W, trong do R* 14 F, Cl hoic Br.
Phuong an 4Y. Phuong phép theo phuong an 4W, trong do R* 14 CF3, Cl hoic Br.
- Phuong 4n 4Z. Phuong phéap theo phuong an 4Y, trong do R* 14 Cl hoc Br.
Phuong an 4ZA. Phuong phap theo phuong an 47, trong d6 R*1a H vaR*1a CL
Phuong an 4ZB. Phuong phép theo phuong 4n 4Z, trong do R*® 12 H va R* 1a Br.
Phuong 4n 4ZC. Phuong phap theo phuong 4n bat ky tir 4S dén 4ZB, trong d6 X 1a 1.
Phuong 4n 5. Hop chat c6 cong thitc 2 nhu duge md ta trong phan ban chét k§
thuat coa sang ché, trong 46
Z1a ‘

RZa

g2
R2C :
R** 14 CFs; R 13 H ho#c halogen; va R 12 halogen.

Phuong 4n 5A. Hop chét ctia phuong 4n 5, trong d6 R* 13 H.

Phuong 4n 5B. Hop chét cua phuong 4n 5 hodc 5A, trong d6 R* 13 F, Cl hoc Br.

Phuong 4n 5C. Hop chét cia phuong 4n 5B, trong d6 R* 14 Cl hoic Br.

Phuong 4n 5D. Hop chit ctia phuong 4n 5C duoc chon tir nhém bao gom:
1-[3-clo-5-(triflometyl)]-2,2,2-trifloetanon; va
1-[3-bromo-5-(triflometyl)]-2,2,2-trifloetanon.
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Phuong 4n 5E. Hop chét c¢6 cong thic 5 nhu duoc md ta trong phin ban chét k§
thuat cua séng ché, 13 1-clo-3-iodo-5-(triflometyl)benzen.

Phuong 4n 6. Phuong phép theo phuong an 1A hodc 1E, trong d6 M 1a Ca (nghia
13 hydroxit ctia kim loai kiém thé 13 canxi hydroxit).

Phuong 4n 6A. Phuong phap theo phuong 4n 1A, 1E hoic 6, trong d6 ty 16 mol
ctia hydroxit ctia kim loai kiém thd so véi hop chét c6 cong thirc 2 it nhét
l1a khoang 0,1.

Phuong 4n 6A1. Phuong phép theo phuong &n 6A, trong do ty 1€ mol cta hydroxit
ctia kim loai kiém thd so v6i hop chét c6 cong thirc 2 it nhét 13 khoang 0,5.

Phuong 4n 6B. Phuong phép theo phuong 4n 6A1, trong d6 ty 18 mol ctia hydroxit
ctia kim loai kiém thd so v6i hop chét c6 cong thirc 2 it nhét 12 khoang 0,8.

Phuong 4n 6C. Phuong phép theo phuong an bit ky tir 1A, 1E hoic 6 dén 6B,
trong d6 ty 18 mol cua hydroxit cua kim loai kiém thd so v&i hop chét ¢6
cong thirc 2 khéng nhidu hon khoang 1.

Phuong an 6D. Phuong phép theo phuong an 1B hoic IF, trong d6 M' 13 K
(nghia 13 cacbonat cta kim loai kiém 13 kali cacbonat).

Phuong én 6E. Phuong phép theo phuong 4n 1B, 1F hodc 6D, trong d6 ty 16 mol cia
cacbonat kim loai kiém so véi hop chét ¢6 cong thirc 2 it nhét 13 khoang 0,01.

Phuong an 6F. Phuong phép theo phuong 4n 6E, trong do6 ty 1€ mol cua cacbonat
kim loai kiém so véi hop chit cé cong thirc 2 it nhit 13 khoang 0,03.

Phuong an 6G. Phuong phap theo phuong an bat ky tir 1B, 1F hodc 6D dén 6F,
Vtrong d6 ty 18 mol ciia cacbonat kim loai kiém so v&i hop chit cé cong
thirc 2 khong nhidu hon khoang 0,2.

Phuong an 6H. Phuong phép theo phuong an 1C hodc 1G, trong d6 ty 1€ mol cua
1,5-diazabixyclo[4.3.0]non-5-en, 1,8-diazabixyclo[5.4.0Jundec-7-en hodc
hén hop clia chiing so v&i hop chét c6 cong thirc 2 it nhét 13 khoang 0,01.

Phuong an 6I. Phuong phéap fheo phuong an 6H, trong d6 ty 1€ mol cua 1,5-
diazabixyclo[4.3.0]non-5-en, 1,8-diazabixyclo[5.4.0Jundec-7-en hodc hdn
hop ciia ching so v6i hop chit ¢é cong thirc 2 it nhit 13 khoang 0,03.

Phuong 4n 6J. Phuong phép theo phuong an bét ky tir 1C, 1G, 6H hoic 61, trong
d6 ty 18 mol cua 1,5-diazabixyclo[4.3.0]non-5-en, 1,8-diazabixyclo-
[5.4.0]undec-7-en hodc hdn hop ciia chiing so véi hop chit c6 cong thic 2
khong nhiéu hon khoang 0,2.
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Phuong 4an 7. Phuong phap theo phuong an 1A hodc 1E, trong d6 dung mdi
khong proton phan cuc bao gém amit hoic sulfoxit (bao gdm ca cac hdn
hop cta ching). v

Phuong an 7A. Phuong phép theo phuong én 7, trong d6 dung m-c‘)i khong proton
phadn cuc bao gém mét hodc nhiéu N,N-dimetylformamit, N,N-
dimetylaxetamit, N-metylpyrolidinon va metyl sulfoxit.

Phuong an 7B. Phuong phap theo phuong an 7, trong d6 dung moi khdng proton
phén cuc la amit.

Phuong 4n 7C. Phuong phdp theo phuong an 7B, trong d6 dung moi khong
proton phan cuc bao g@)m mdt hodc nhiéu N,N-dimetylformamit, N,N-
dimetylaxetamit, N-metylpyrolidinon.

Phuong an 7d. Phuong phép theo phuong an 7C, trong d6 dung moi khdng proton
phan cuc la N,N-dimetylformamit.

Phuong an 8. Phuong phdp theo phuong 4n 1A hodc 1E, trong d6 dung mdi
khéng proton c6 kha nang tao thanh hdn hop ddng s6i thap véi nudce 12 ete.

Phuong an 8A. Phuong phép theo phuong an 8, trong dé dung mdi khdng proton
c6 kha ning tao thanh hdn hop ddng soi thdp véi nude 13 tert-butyl metyl
ete.

Phuong 4n 8B. Phuong phap theo phuong 4n bat ky tir 1B, 1C, 1F, 1G hoic 6D
dén 6], trong 6 dung moi khéng proton cé kha ning tao thanh hdn hop
ddng soi thip véi nudce 13 axetonitril.

Phuong an 8C. Phuong phép theo phuong an 8A, trong d6 dung moi khong
proton phén cuc la N,N-dimetylformamit.

Phuong 4n 8D. Phuong phap theo phuong an 8C, trong do fert-butyl metyl ete va
N,N-dimetylformamit cé ty 18 khéi lugng ndm trong khoang tir khoang 0,5
dén khoang 2.

Phuong 4n 9. Phuong phap theo phuong an .lA hodc 1E, trong d6 hdn hop co
nhiét do it nhét 13 khoang 65°C.

Phuong 4n 9A. Phuong phap theo phuong 4n 9, trong d6 hdn hop cé nhiét do it
nhét 13 khoang 70°C.

Phuong 4n 9B. Phuong phap theo phuong 4n 9A, trong d6 hdn hop c6 nhiét do it
nhét 13 khoang 75°C.
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Phuong an 9C. Phuong phap theo phuong 4n 1B, 1C, 1F hoic 1G, trong d6 hdon
hop c6 nhiét 4o it nhét 13 khoang 65°C. ‘

Phuong 4n 9D. Phuong phép theo phuong 4n 9C, trong d6 hdn hop cé nhiét do it
nhét 13 khoang 80°C. '

Phuong 4n 9E. Phuong phéap theo phuong én 9D, trong d6 hdn hop c6 nhiét do it
nhét 13 khoang 85°C.

Phuong 4n 9F. Phuong phap theo phuong an bat ky tir 9 dén 9E, trong d6 hdn
hop c6 nhiét d6 khdng cao hon khoang 110°C.

Phuong 4n 9G. Phuong phap theo phuong 4n 9F, trong d6 hdn hop cé nhiét do
khéng cao hon khoang 100°C.

Phwrong 4n 9H. Phuong phép theo phuong 4n 9G, trong d6 hdn hop c¢6 nhiét do

| khong cao hon khoang 90°C.

Phuong 4n 10. Phuong phép theo phuong an 4 hoic 4A, trong d6 hop chit co
cong thirc 5 duge cho tiép xuc véi kim loai magie.

Phuong 4n 10A. Phuong phép theo phuong an 10, trong d6 ty 1€ mol cia kim loai
magie so v&i hop chat cé cong thirc 5 it nhat 13 khoang 1.

Phuong an 10B. Phuong phép theo phuong &n 10A, trong do6 ty 1€ mol ctia kim
loai magie so v6i hop chét cé cong thirc 5 it nhét 1a khoang 1,02.

Phuong an 10C. Phuong phép theo phuong an 10B, trong do6 ty 1€ mol cta kim
loai magie so v6i hop chit cé cong thirc 5 it nhét 14 khoang 1,05.

Phuong 4n 10D. Phuong phép theo phuong 4n bit ky tir 10 dén 10C, trong d6 ty
16 mol ctia kim loai magie so v6i hop chit c6 cong thic 5 khong 16n hon
khoang 1,2. |

Phuong é4n 10E. Phuong phép theo phuong an 10D, trong d6 ty 1€ mol ctia kim
loai magie so v6i hop chit cé cong thic 5 khong 16n hon khoang 1,1.

Phuong 4n 10F. Phuong phép theo phuong 4n 4 hodc 4A, trong d6 hop chét ¢6
cong thirc 5 duge cho tiép xtc véi alkylmagie halogenﬁa.

Phuong 4n 10G. Phuong phép theo phuong 4n 10F, trong do alkylmagie

' halogenua la C;—C, alkylmagie halogenua.

- Phuong 4n 10H. Phuong phép theo phuong an 10F hodc 10G, trong do
alkylmagie halogenua la alkylmagie halogenua béc hai.

Phuong an 10I. Phuong phép theo phuong &n 10H, trong do6 alkylmagie

halogenua la isopropylmagie halogenua.
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Phuong an 10J. Phuong phap theo phuong an 101, trong d6 alkylmagie halogenua
12 isopropylmagie clorua. - .

Phuong 4n 10K. Phuong phép theo phuong 4n bét ky tir 10F dén 10J, trong d6 ty
1€ mol cta alkylmagie halogenua so v61 hgp chét c6 cong thirc 5 it nhit 13
khoang 1. |

Phuong 4n 10L. Phuong phép theo phuong 4n 10K, trong d6 ty 1& mol cia
alkylmagie halogenua so v6i hop chit c6 cong thirc 5 it nhat 1 khoang 1,05.

Phuong 4n 10M. Phuong phap theo phuong é4n bat ky tir 10F dén 10L, trong d6 ty
1 mol cua alkylmagie halogenua so v&i hop chit c6 cong thic 5 khong 16n
hon khoang 1,2.

Phuong an 10N. Phuong phép theo phuong an 10M, trong d6 ty 1€ mol cua
alkylmagie halogenua so v&i hop chit c6 cong thic 5 khong 16n hon
khoang 1,15.

Phuong an 100. Phuong phép theo phuong an 4 hodc 4A, trohg d6 hop chét c6
cong thirc 6 1a metyl trifloaxetat hodc etyl trifloaxetat.

Phuong an 11. Phuong phap theo phuong an 4 hoac 4A, trong d6 dung moi ete bao
gém mot hodc nhiéu etyl ete, 1,4-dioxan, tetrahydrofuran va 1,2-dimetoxyetan.

Phuong 4n 11A. Phuong phap theo phuong 4n 11, trong d6 dung méi ete bao gdm
etyl ete hodc tetrahydrofuran.

Phuong 4n 11B. Phuong phép theo phuong 4n 11A, trong dé dung mdi ete 1a
tetrahydrofuran. :

Phuong 4n 11C. Phuong phép theo phuong 4n bat k¥ tir 4, 4A hoic 11 dén 11B,
trong d6 hop chat ¢ cong thirc 5 duge cho tiép xic véi (a) kim loai magie,
hoac (b) alkylmagie halogenua véi su c6 mét cia dung mdéi hydrocacbon
thom ngoai dung modi ete.

Phuong an 11D. Phuong phdp theo phuong an 11C, trong d6 dung moi
hydrocacbon thom bao gdm mdt hoic nhiéu benzen, toluen va xylen. |

Phuong an 11E. Phuong phdp theo phuong 4n 11D, trong d6 dung moi
hydrocacbon thom 13 toluen.

Céac phuong 4n theo sang ché, bao gdm cac phuong an 1-11E trén ciing nhu céac
phuong 4n bét ky khic duoc mé ta trong ban mé ta ndy, c6 thé duoc két hop theo
cach bit ky, va mé ta vé cic bién ddi khac nhau trong cac phuong 4n khong chi dé

cap t6i cac phuong phap dugce mé ta trén dé didu ché cac hop chit ¢ cac cong thic 1,
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2 va 7 ma con dé cip t6i cac hop chit ban d4u va cac hop chit trung gian hitu dung
dé diéu ché cac hop chit co cac cong thic 1,2 va 7 bang cac phuong phép nay. .
Tb hop cac phuong 4n 1-11E duoc minh hoa bang:

Phuong 4n A. Phuong phép dugc mo ta trong phan ban chét k¥ thuat cta sang ché dé
didu ché hop chét c6 cong thirc 1 bao gdm chung cit nuée tir hén hop bao
gdm hop chit c6 cong thirc 2, hop chit co cong thic 3, bazo, va dung moi
khong proton c6 kha ning tao thinh hdn hop ddng séi thip véi nude, trong d6

Z 12 phenyl tiy ¥ duoc thé bing dén 5 phan tir thé doc 14p duogc chon tir R%;

Q 14 phenyl hoic 1-naphtalenyl, mdi nhém tuy ¥ duge thé bang dén bdn phan
tr thé doc 1ap dugce chon tix R '

mdi R? ddc 14p 1a halogen, C1—Cg alkyl, C;—Cg haloalkyl, C;—Cs alkoxy, C;—Cs
haloalkoxy, C1—C¢ alkylthio, C;—C¢ haloalkylthio, C;—Cs alkylamino,
C,—Cg dialkylamino, -CN hodc -NOy;

mdi R ddc 1ap 1a halogen, C;—Cg alkyl, C;—Cg haloalkyl, C,—Cg alkenyl, C,—Cg
haloalkenyl, C,—Cg alkynyl, C3—Cg haloalkynyl, C5—Cs xycloalkyl, C5—Cq
haloxycloalkyl, C;—Cg¢ alkoxy, C;—C¢ haloalkoxy, C;—Cg¢ alkylthio, C,—C;
alkylcarbonyl, C,—C; haloalkylcarbonyl, C;—C¢ haloalkylthio, C;—C¢
alkylsulfinyl, C;—C¢ haloalkylsulfinyl, C;—C¢ alkylsulfonyl, C;—C¢
haloalkylsulfonyl, -N(R)R’, -C=EW)NRHR®, -C(=W)OR’, -CN, -OR"
hodc -NO,; hodc vong phenyl hodc nhan di vong no hodc khdong no 5 hodc
6 canh, mdi vong tuy ¥ duoc thé bang mot hodc nhidu phan tir thé doc lap
dugc chon tir halogen, C—Cg¢ alkyl, C;—C¢ haloalkyl, C5—C¢ xycloalkyl,
C5;—Cs haloxycloalkyl, C;—Cg alkoxy, C;—C¢ haloalkoxy, C;—C¢ alkylthio,
C;—Cs haloalkylthio, C;—Cs alkylsulfinyl, C,—C¢ haloalkylsulfinyl, C;—Cs
alkylsulfonyl, C;—C¢ haloalkylsulfonyl, -CN, -NO,, -N(R4)R5,
-C(=W)NRYHR?, -C(=0)OR’ va R’;

mdi R* doc 1ap 1a H, C,—Cq4 alkyl, C,—C¢ alkenyl, C,—Cq alkynyl, C;—Cq
xycloalkyl, C,~C; alkylxycloalkyl, C4,~C; xycloalkylalkyl, C,—C;
alkylcarbonyl hoic C,—C; alkoxycarbonyl;

mdi R doc 18p 1a H; hodc C—Cq alkyl, C,—Cs¢ alkenyl, C,—Cg4 alkynyl, C5—Csq
xycloalkyl, C,~C; alkylxycloalkyl hodc C4—C; xycloalkylalkyl, mdi nhém
thy ¥ duoc thé bang mét hodc nhidu phan tir thé doc 1ap dugc chon tir RS;
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mdi RS doc 1ap 1a halogen, C,—Cg alkyl, C;—Cg4 alkoxy, C;—Cg alkylthio, C—Cs
alkylsulfinyl, C;—Cs alkylsulfonyl, C;—C¢ alkylamino, C,—Cjgdialkylamino,
Cs—Cs xycloalkylamino, C,—C; alkylcarbonyl, C,—C; alkoxycarbonyl, C,—C,
alkylaminocarbonyl, Cs—Cy dialkylaminocarbonyl, C,—C; haloalkylcarbonyl,
C—C; haloalkoxycarbonyl, C,—C; haloalkylaminocarbonyl, C3;—C,

" halodialkylaminocarbonyl, -OH, -NH,, -CN hoac -NO,; hodc Ql;

mdi R ddc 14p 13 vong phenyl hodc vong pyridinyl, mdi vong tiy ¥ dugc thé
béng mot hoic nhiéu pha‘in tir thé doc lap dugc chon tur RS ;

mdi R® doc lap 1a halogen, C,—Cq alkyl, C,—Cg¢ haloalkyl, C;—Cg alkoxy, C;—Cg
haloalkoxy, C;—Cg alkylthio, C—C¢ haloalkylthio, C;—Cs alkylsulfinyl,
C1—C¢ haloalkylsulfinyl, C;—Cg¢ alkylsulfonyl, C;—Cs haloalkylsulfonyl,
C,—C¢ alkylamino, C,—Cg dialkylamino, C,—C4 alkylcarbonyl, C,—C,
alkoxycarbonyl, C,—C; alkylaminocarbonyl, C;—C; dialkylaminocarbonyl,
-OH, -NH,, -C(=0)0OH, -CN hoic -NO;

mdi Q' doc 1ap 12 vong phenyl hodc nhan di vong no hodc khong no 5 hoic 6
canh, mdi vong tuy ¥ duoc thé béng mdt hodc nhiéu pha‘in tir thé doc lap
dugc chon tur halogen, C1—Cg¢ alkyl, C;—C¢ haloalkyl, C;—Cs xycloalkyl,
C5—Cg haloxycloalkyl, C;—Cg¢ alkoxy, C;—Cg4 haloalkoxy, C—Cq alkylthio,
C,—Cs¢ haloalkylthio, C;—C¢ alkylsulfinyl, C;—Cs haloalkylsulfinyl, C;—Cs
alkylsulfonyl, C;—Cg¢ haloalkylsulfonyl, C;—C¢ alkylamino, C,—Cg
dialkylamino, -CN, -NO,, -C(=W)N(R’)R'’ va -C(=0)OR ",

mdi R’ doc 1ap 1a H, C,—C4 alkyl, C;—C¢ haloalkyl, C,—C¢ alkenyl, C,—Cgq
alkynyl, C3—Cg xycloalkyl, C,—C; alkylxycloalkyl, C,~C; xycloalkylalkyl,
C,—C; alkylcarbonyl hodc C,—C; alkoxycarbonyl;

mdi R' doc 14p 1a H; hodc C,—Cs alkyl, C;—Cs haloalkyl, C,—Cs alkenyl, C,—Cq
alkynyl, C5—C¢ xycloalkyl, C4,—C; alkylxycloalkyl hodc C;—C; xycloalkylalkyl;

mdi R! ddc 18p 14 H; hoac C,—Cg¢ alkenyl, C,—C¢ alkynyl, C3—C¢ xycloalkyl,
C4—C; alkylxycloalkyl, C,—C; xycloalkylalkyl, C,—C; alkylcarbonyl, C,—C;
alkoxycarbonyl, C;—Cg alkylsulfonyl hoic C;—Cg haloalkylsulfonyl; va

mdi W ddc 14p 12 O hoic S.

Phuong 4n Al. Phuong phép theo phuong 4n A, trong d6 bazo 1a hydroxit cua
kim loai kiém thd c6 cong thic 4 va hdn hop con bao gébm dung méi

khoéng proton phéan cuc.
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Phuong an A2. Phuong phap theo phuong an A hodc Al, trong d6 Q 1a phenyl
tuy y dugc thé bai dén bdn cac phﬁn tir thé doc 1ap dugc chon tu R®.
Phuong an A3. Phuong phép theo phuong an A hodc Al, trong d6 Q 1a 1-naphtalenyl

tiy ¥ duoc thé bai dén bdn cic phan tir thé doc 18p dugc chon tir R’.
Phuong an A4. Phuong phap theo phuong an A, Al hodc A2, trong do

mdi R? ddc 14p 12 halogen hoic C;—Cy haloalkyl;

mdi R® doc lp 1& halogen, C,—Cg alkyl, C;—Cs haloalkyl, -C(W)NRHR’,
-C(W)OR5 hodc -CN; hodc vong phenyl hoéc nhan di vong cé 5 hodc 6 canh,
mbi vong tiy ¥ dugc thé biang mot hoc nhiu phan tir thé doc 1ap dugc chon
tir halogen, C,—Cg alkyl, C;—Cg haloalkyl, -CN, -C(W)N(R*)R’ va -C(O)OR’;

mdi R* déc 14p 13 H hodic C1—Cg alkyl;

mdi R’ doc 1ap 1a H; hoidc C;—Cs alkyl tuy ¥ duoc thé bang mot hoic nhiéu
pha‘?m tr thé doc lap dugc chon tu RS;

mdi R® doc 1ap 1a halogen, C,—Cy alkyl, C;—Cq alkoxy, C1—C¢ alkylthio, C,—C;
alkoxycarbonyl, C,—C; alkylaminocarbonyl, C;—C, dialkylaminocarbonyl,
C,—C; haloalkylaminocarbonyl, C;—Cy halodialkylaminocarbonyl hodc
-CN; hoac Ql; va

mbi Q1 doc 14p 12 vong pyridinyl tiy ¥ duoc thé boi dén 4 halogen.

Phuong 4n AS5. Phuong phéap theo phuong an A3, trong d6

RZa
Zla g2 ; QL ‘

R2C

R* 13 halogen, C,—C, haloalkyl hoiic C,—C, haloalkoxy;

R® 1a H, halogen hodc xyano;

R* 13 H, halogen hoic CFj;

R? 13 C(O)N(R*R’ hodc C(O)OR™; -

R*1a H, C,—C; alkylcarbonyl hodc C,—C; alkoxycarbonyl; va

R’ 12 C;—C; alkyl hodc C;—Cg haloalkyl, mdi nhém duoc thé béi mét phan tir thé
déc 18p duoc chon tir hydroxy, C,—C¢ alkoxy, C—C¢ alkylthio, C—C¢
alkylsulfinyl, C;—Cs alkylsulfonyl, C,—C; alkylaminocarbonyl, Cs;Co
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dialkylaminocarbonyl, C,C;  haloalkylaminocarbonyl va Cy—Cy
halodialkylaminocarbonyl; va
R 13 C;—-Cq alkyl, C,—Cs¢ alkenyl hodc C,—C¢ alkynyl, mdi nhém tiy y duoc
thé béng mdt hodc nhiéu phﬁn tir thé doc 1ap dugc chon tir halogen, C,—C,
alkoxy va phenyl tuy ¥ dugc thé bing dén 5 phan ti thé dugc chon tir
halogen va C;—Cjs alkyl.
Phuong an A6. Phuong phap theo phuong an A5, trong d6 R’1a C(O)N(R4)R5.
Phuong an A7. Phuong phap theo phuong 4n A5, trong d6 R’ 14 C(O)OR>™.
Phuong 4n B. Phuong phép dugc md ta trong phin ban chat ky thuat ciia sang ché dé
didu ché hop chit c6 cong thirc 1 bao gdm chung cit nude tir hén hop bao
gdm hop chit c6 cong thirc 2, hop chét ¢ cong thic 3, bazo, va dung mdi
khong proton c6 kha ning tao thanh hdn hop ddng sdi thip véi nudc, trong d6
Z 13 phenyl tuy ¥ duoc thé bing dn 5 phan tir thé doc 1ap dugc chon tir R?
(nghia la

}\

®RHy =
trong dénlao, 1, 2, 3, 4 hoac 5); va
mdi R? doc 1ap 14 F, Cl, Br, C;—Cg alkyl, C,—Cs floalkyl, C,—Cs alkoxy, C;—Cs

floalkoxy, C;—Cg alkylthio hodc C;—Cs floalkylthio;
con bao gdm didu ché hop chit c6 cong thirc 2 bing
(1) tao hdn hop phéan tmg bao gdm chit phan tng Grignard c6 ngudn gdc tir hop chat
c6 cong thuc 5

Z-X

trong d6 X 1a Cl, Br hoéc I,

bang cach cho hop chit c6 cong thirc 5 ﬁép xuc véi
(a) kim loai magie, hoac

(b) alkylmagie halogenua

v6i sy ¢6 mét cua dung moi ete; va sau do

(2) cho hdn hgp phan tmg nay tiép xtc v6i hop chét c6 cong thic 6
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0
YJJ\CFg,
6
trong d6
Y 12 OR' hozc NR'’R";

RM 13 C,—C; alkyl; va
R!Z va R"® doc 1ap 1a C;—C, alkyl; hoic R'™ va R dugc két hop lam
-CH,CH,0OCH,CH,-.

Phuong an B1. Phuong phép theo phuong an B, trong d6 bazo 1a hydroxit cua
kim loai kiém thd ¢6 cong thic 4 va hdn hop con bao gébm dung mdi
khdng proton phan cuc.

Phuorhg an B2. Phuong phap theo phuong an B hodc B1, trong d6 Z 1a

R2a

R
R2C :
R*1aF, Cl, Br, C,—C, floalkyl hoic C;—C, floalkoxy;

R* 13 H, F, Cl hogc Br; va
R* 14 H, F, Cl, Br hoic CF;.

Phuong 4n C. Phuong phép dugc mé ta trong phin ban chat ky thuat ciia sang ché
dé diéu ché hop chit cb cong thic 2, bao gbm (1) tao hdn hop phan ting bao |
gdm chit phan tng Grignard c6 ngudn gbc tir hop chét c6 cong thic 5 bang
cach cho hop chét c6 cong thic 5 tiép xtic v6i (a) kim loai magie, hoic (b)
alkylmagie halogenua véi sy c¢6 médt cia dung mdi ete; va sau dé (2) cho
hdn hop phan Gng nay tiép xtc v6i hop chit cé cong thirc 6, trong d6

XL | ,
Z 12 phenyl tuy ¥ dugc thé bing dén 5 phan tir thé doc 14p duoc chon tir R?

®) @‘

n

(nghia la

trong donla 0, 1, 2, 3, 4 hoac 5); va
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mdi R? doc lap 1a F, Cl, Br, C,—Cq alkyl, C—Cq floalkyl, C,—Cg4 alkoxy, C;—Cg
floalkoxy, C;—Cs alkylthio hodc C,—Cg floalkylthio.
Phuong én C1. Phuong phap theo phuong an C, trong d6 Z la

R2a

R2b
RZC .
R*1aF, Cl, Br, C;—C, floalkyl hoic C,—C, floalkoxy;

R* 13 H, F, Cl hoic Br; va
R* 1a H, F, Cl, Br hoic CFs;.
Phuong an D. Phuong phép diéu ché hop chét c6 cong thirc 7
F3C O\N

\
Z Q

trong do
Z 13 phenyl tiy ¥ duogc thé; va
Q 14 phenyl hoic 1-naphtalenyl, mdi nhém tiry ¥ duoc thé;
st dung hop chét ¢ cong thirc 1
o

F3C>\,-”“\
=" 7Q

dugc dic trung boi: didu ché hop chét c¢6 cong thirc 1 bang phuwong phap dugc mo
ta trong phin ban chét k¥ thuat cia sang ché dé didu ché hop chét c6 cong
thirc 1 bao gdm chung cét nudc tir hdn hop bao gdm hgp chit c6 cong thirc
2, hop chét c6 cong thirc 3, bazo, va dung mdi khong proton cé kha ning
tao thanh hdn hop ddng sdi thap véi nudc.

Phuong 4n D1. Phuong phép theo phuong an D, trong d6 bazo la hydroxit cua
kim loai kidm thd c6 cong thircc 4 va hdn hop con bao gdbm dung méi
khong proton phén cuc. ' ‘

Phuong an D2. Phuong phép theo phuong an D hodc D1, trong do
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R*1a halogen, C;—C; haloalkyl hoac C;—C; haloalkoxy;

R®1aH, halogen hodc xyano;

R* 13 H, halogen hoic CFs;

R*1AH, C-C; alkylcarbonyl hoac C,—C, alkoxycarbonyl; va

R’ 13 C,—Cs alkyl hodc C1—Cg haloalkyl, mdi nhém dugc thé boi mot phin tir thé
doc 1ap dugc chon tur hydroxy, C,—Cs alkoxy, C—Cg alkylthio, C—Cg
alkylsulfinyl, C,—Cs alkylsulfonyl, C,~C; alkylaminocarbonyl, C;—Cq
dialkylaminocarbonyl, @ C;—C;  haloalkylaminocarbonyl = va  C;Cy

halodialkylaminocarbonyl.
Phuong 4n E. Phuong phap diéu ché hop chét c6 cong thirc 7
F;C. O—N
|
z Q
7

trong do »
Z 13 phenyl tuy ¥ dugc thé; va
Q 12 phenyl hoic 1-naphtalenyl, mdi nhém tiy ¥ dugc thé;
str dung hop chét ¢ cong thirc 1
0

F3C

| 2
dugce dic trung béi: st dung 1am hop chét c6 cong thiic 1 hop chit c6 cong thirc 1
duoc diéu ché bang phuong phap dwoc mé ta trong phan ban chat k¥ thuat
ctia sang ché dé didu ché hop chét c6 cong thiic 1 bao gdm chung cét nudce tir
hén hop bao gdm hop chit cé cong thirc 2, hop chat cé cong thirc 3, bazo, va
dung moi khong proton c6 kha ning tao thanh hdn hop ddng séi thdp vdi
nudc.
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Phuong 4n El. Phuong phap theo phuong én E, trong d6 bazo 1a hydroxit cia
kim loai kiém th c6 coéng thitc 4 va hdn hop con bao gdm dung méi
khong proton phan cuec.

Phuong 4n E2. Phuong phap theo phuong an EE hogc E1, trong d6

4
Z1a R . Qh R :
R |
N

RZc

R-2 *1a halogen, C,;—C, haloalkyl ho#ic C;—C, haloalkoxy;

R* 13 H, halo gen hoéc Xyano;

R* 13 H, halogen hoic CFs;

R*1a H, C,—C; alkylcarbonyl hodc C,—C; alkoxycarbonyl; va

R’ 14 C1—C; alkyl hodic C—Cg haloalkyl, mdi nhém duoc thé bdi mot phan tir thé
doc 1ap dugc chon tu hydroxy, C—Cg alkoxy, C;—Cs alkylthio, C;—Cs
alkylsulfinyl, C,—C¢ alkylsulfonyl, C,—C; alkylaminocarbonyl, C;—C,
dialkylaminocarbonyl, C,—C;  haloalkylaminocarbonyl va  C3—C,
halodialkylaminocarbonyl.

Trong céc cac So d 1-10 sau cac dinh nghia cia Z, Q, R*, R?>, R*, R>, R®, R”, R®,

R’ R' R" R' R" va W trong cac hop chét c6 cac cong thirc tir 1 ¢én 7 va tir 11 dén

15 14 nhu duge x4c dinh trén trong phin ban chét k¥ thuat ctia sang ché va phin mé ta

‘céc phuong 4n trir khi ¢6 chi dinh khac. Cong thirc 1a 13 tip hop con ctia cong thirc 1.

cong thirc 5a 1a tdp hop con cia cong thic 5. Cac cong thic 7a, 7b, 7c, 7d, 7e va 7f 1a

cac tap hop con cta cong thirc 7. Cong thirc 13a 1a tdp hop con cia cong thirc 13.

Theo phuong phép cta sang ché duoc minh hoa trong so db._1, hop chét c¢é cong

thic 1 duge didu ché bang cach chung cit nudc tir hdn hop bao gdm hop chét c6 cong

thuc 2, hop chét c6 cong thac 3, hydroxit cua kim loai kiém thd bazo c6 cong thic 4,

dung mo1 khong proton phén cuc, va dung méi khong proton c6 kha ning tao thanh

hdn hop dong s6i thap véi nude.

So dd 1
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_ Q 0
F3C>§ | /I(J)\ PR S
70t e Q 4. Q| 4 o Q
3 Z Loainuéc 7
2 3 1 ddng s6i 1

trong dé M 1a Ca, Sr hoéc Ba.

Buéc dau tién ciia phan tng nay 13 1am ngung tu aldol @& tao thanh hop chét ¢
cong thirc 11. Hop chit ¢ cong thic 11 khong duogc tach ra, ma & céc didu kién phan
tmg dugc bién ddi thanh hop chit ¢ cong thic 1.

Phép tinh hé sb ty luong ciia phan tmg nay gdm cac luong ding phan tir ctia cac hop
chét c6 cong thirc 2 va cong thic 3, va st dung céc luong ding phan tir thuong 13 ¢6 loi vé
chi phi nhét. Tuy nhién, luong du nho ctia mot trong s cac chit phan Gng khong anh
hudng dén phan ting, va néur mot trong sd cac chit phan tmg 12 khong dét 14m hoic sin c6
thi viéc st dung chit phan ting nay & luong hoi du (vi du, 1,05 duong lugng mol) c6 thé 13
t6t dé dam bao vidc phan tmg hoan toan ctia cac chét phan tmg dat hiém hon.

Cac hydroxit caa kim loai kiém thd c6 cong thurc 4 va cac hgp chét c6 kha nang tao
thanh cac hydroxit ctia kim loai kiém thd khi tiép xtic v6i nude duge thiy 13 c6 hidu qua dé
c6 hiéu suét thu cac hop chét c6 cong thirc 1 cao. Cc bazo hydroxit cia kim loai kiém thd
bao gdm céc hydroxit canxi, stronti hodc bari, trong d6 uu tién canxi hydroxit vi ¢ gia
thép. Céc hydroxit ctia kim loai kiém thd c6 cong thiic 4 ¢6 thé dugc tao ra tai chd tir cac
hop chét ¢6 kha ning tao thanh céc hydroxit cua kim loai kidm thé khi tiép xtic véi nude
(dugc x4c dinh & ddy 13 “cac tién chat hydroxit ciia kim loai kiém thd) ching han nhu céc
hydrua ciia kim loai kiém thd. Cac tién chit hydroxit ctia kim loai kiém thé c6 thé phan
mg véi nudc c6 trong hdn hop phan tng, gdm nudc dugc tao ra bing phan tmg, dé tao
thanh cac hydroxit ciia kim loai kiém thd tuong tmg. Cac hydrua ciia kim loai kiém thd vu
tién 13 cAc tién chét, vi phan tng dé tao thanh cic hydroxit ciia kim loai kiém thé $& loai
nudc tao thanh tir phan tng ma khong can chung cit. Canxi hydrua dic biét wu tién 14 tién
chat hydroxit ctia kim loai kiém thd vi n6 sén c6 trén thi truong va gia twong dbi thip. Mic
du canxi hydrua c6 wu diém 13 loai nudc truc tiép, viéc bd sung canxi hydroxit d tao thanh
hén hop phan ting duge uu tién cho phuong phap cta So dd 1, trong d6 nude duge loai
bang cach chung cit ddng s6i, vi canxi hydroxit khong tao ra khi hydro va d& can dong, va

an toan trong sir dung hon so véi hydrua kim loai & quy mo6 16n.
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Hydroxit ctia kim loai kiém thd duoc bd sung @ tao thanh hdn hop phan tng
sao cho ty 1€ mol cua hydroxit cia kim loai kiém th so vé6i hop chéit cé cong thirc 3
t6t hon nidm trong khoang tir 0,1 dén khoang 1. Théng thuong, ty 18 nm trong
khoang tir 0,5 dén khoang 1 & cho téc d6 phan tng nhanh va hiéu suit thu san phim
cao. V

Theo phuong phép cia sang ché, hdn hop phan Gng bao gdm ca dung méi khong
proton phan cuc va dung méi khéng proton c6 kha ning tao thanh hén hop dong soi thip
v6i nu6e. Dung moi khong proton phan cuc c¢é thé gdm hdn hop cic hop chit dung moi
khong proton phan cuc, nhung thudng 13 riéng mot hop chit dung méi khong proton
phan cuc. Nhu thuong duoc hiéu trong linh vuc k¥ thuit twong tmg, dung mdi khong
proton nghia 13 mét hop chit dang 1ong khdng ¢ cac phan -OH hoic -NH trong cu tric
phén tir ctia né. Ciing thudng dugc hiéu trong linh vuc k¥ thuat twong tmg, dung méi
phan cuc nghia 12 mot hop chét dang 1ong c6 hing sb dién méi 16n hon 15. Péi véi
phuong phép ctia sang ché, cac dung mdi khong proton phan cuc dugc dic biét wu tién 1a
da phén cuc dé c6 thé tron 14n v6i nudce véi tat ca cac ty 18 & nhiét do trong phong (vi du,
khoang tir 20 dén 25°C). Dung mdi khong proton phan cuc duoc uu tién nhét c6 nhiét do
s6i cao hon nhiét do sbi ctia ddng s6i nhiét do thip, sao cho dung mdi khdng proton phan
cuc khong bi loai khoi hdn hop phan tng. Cac tinh chét ndy c6 t6t nhat & cac dung moi
amit va sulfoxit, sin c6 trén thi trudng véi gid twong ddi thap. Cac dung méi amit 13 cc
hop chit dung mdi chira phin phan tir carboxamit. Cac vi du thong thudng v& cac dung
moi amit la N,N-dimetylformamit, N,N-dimetylaxetamit va. N-metylpyrolidinon. Cac
dung mdi sulfoxit gdm phan phan tir sulfoxit; cac vi du thong thudng bao gém dimetyl
sulfoxit (cling dugc biét dén 14 metyl sulfoxit) va sulfolan. N,N-dimetylformamit dugc
wu tién nhét, vi n6 cho cac két qua tét, c6 nhiét d sbi co ban 16n hon nude nhung van c6
thé loai d& dang bang chung cét, va sin c6 trén thi trudng véi gia tuong dbi thap.

Theo phuong phap ctia sang ché, viéc dua thém vio dung méi khéng proton c6 kha
ning tao thanh hdn hop ddng sdi thip véi nudc tao thuin lqi cho viéc loai bang chung
cit nuéc dugce tao thanh nhu mot san phim phu. Dung mdi khong proton thudng 13 mét
'hop chét dung méi don, nhung ciing c¢6 thé 13 hdn hop cac hop chat dung méi (vi du, cac
chét ddng phan xylen). Pdng s6i nhiét d6 thip cé nghia 1a hdn hop ddng sbi c6 nhiét do
sOi it hon ca nhiét d6 s6i cia nudce va nhiét do s6i cia dung mdi khong proton. Theo dinh
nghia, cac ddng soi nhiét do thép chira nuéce ¢ nhiét d6 s6i binh thudong thép hon 100°C
(nghia la nhi¢t d¢ s61 binh thudng ctia nudc). Do d6, nhiét 4 so61 ciia dé)ng sO1 nhiét do
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thip co ban s& thap hon nhiét do s6i cia cac hop chét c6 cac cong thic 1, 2 va 3, va cac
hop chit ndy sé& duy tri trong hdn hop phan tng trong qua trinh cﬁufng cAt. Nhu da duogc
dé cép, uu tién dung moi khong proton phan cuc va dung mdi khong proton cb kha ning
tao thanh hdn hop ddng s6i thap dugc chon sao cho dung méi khdng proton phan cuc c6
nhiét do sdi cao hon ciia dong sdi-sao cho dung moi khong proton phén cuc khong khong
bi loai trong qué trinh chung cit. Cac dung moi khong proton tao thanh cac d(‘Sng s01 vo1
nude d3 duoc biét rd trong linh vuc k¥ thudt tuong Gng, va trong tai lidu 1iét ké cac diém
sdi d3 duoc cong bd (tham khao, vi du, Azeotropic Data, S6 6 trong Advances in
Chemistry Series, American Chemical Society, Washington, D.C., 1952, cu thé trang 6—
12). Céc vi du vé cic dung méi khong proton tao thanh cac ddng so6i nhiét d6 thip vai
nuéc bao gdm cac este ching han nhu etyl axetat, cac hydrocacbon thom chang han nhu
benzen va toluen, va cac ete chéng han nhu tert-butyl metyl ete, tetrahydrofuran va 1,4-
dioxan. T8t hon 13, ddng s6i dugc tao thanh bang dung mdi khong proton va nudce chira
phan trim nudc cao hon ¢6 thé hoa tan trong dung moi khong proton & nhiét do trong
phong (vi dy, 15-35°C), nho d6 tao thuén lgi cho viéc tach nude ¢ quy md 16n tir déng
s6i dugc ngung tu trong binh ling gan, v dua dung mdi khong proton d3 tach nudc trés
lai gifta cOt chung cat. Do d6, cac dung moi khong proton khong tron nudce ching han
nhu etyl axetat, benzen, toluen va fert-butyl metyl ete dugc uu tién hon tetrahydrofuran
va 1,4 dioxan, la cac dung moi co thé tron v6i nudc.

Tert-butyl metyl ete di dugc phat hién 1a dic biét httu dung lam dung mdi khong
proton trong phuong phép ctia sang ché. Tert-butyl metyl ete tao thanh dong sbi nuGe sbi
& 52,6°C va chra 4 % nudce va 96 % tert-butyl metyl ete, va do do co thé nhanh chéng
chuyén nudc bing chung cit tir hén hop phan tmg. Hon nita, nudc c6 thé hoa tan trong
tert-butyl metyl ete chi & khoang 1 %. Do do6 trong san xudt & quy mé 16n, trong d6
luong tert-butyl metyl ete trong binh ling gan 14 khong du dé hoa tan tit ca nudc dugc
tao thanh bang phan tmg, phin ngung tu trong binh s& tach thanh 16p trén bao gom fert-
butyl metyl ete chi chtra khoang 1 % nudc, 13 phan cé thé dugc dua trd k_ii gitta ¢t
chung cét, va 16p du6i bao gdm phén 16n 13 nuéc, 13 phan cé thé dugc loai ra. Ngoai ra,
c4c nhiét do sbi tuong ddi thip cua tert-butyl metyl ete va ddng s6i v6i nude cia nd gitp
lya chon dugc khoang rong cac nhiét d6 phan tng bing cach diéu chinh ty 18 cta tert-
butyl metyl ete dugc két hop v6i dung mdi khong proton phan cuc c6 nhiét do sdi trén
100°C, dic biét 1a trén 120°C (vi du, N,N-dimetylformamit). Vi du, cac hdn hop phan
mg c6 nhiéu terz-butyl metyl ete hon N,N-dimetylformamit (DMF) c6 thé sbi & cac nhiét
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d6 khéng cao hon 55°C, trong khi d6 cac hdn hgp phan ting ¢ it tert-butyl metyl ete hon
so v6i DMF c¢6 thé s6i & cic nhiét do trén 100°C. Uu tién tert-butyl metyl ete Vi N,N-
dimetylformamit c6 ty 16 khdi luong nim trong khoang tir khoang 0,5 dén khoang 2.

Phén {mg theo phuong phép theo so dd 1 c6 thé duoc thuc hién & mot khoang rong
cac nhiét d. Uu tién nhiét d6 phan tng it nhit 13 khoang 65°C. Mic di phan tng dién ra &
cac nhiét do thép hon, téc d6 14 chidm hon, va cac déng s61 dung mdi khong proton—nude
s0i & nhiét do dudi 50°C thudng chira trong dbi it nuée (vi du, diclometan tao ra dong s6i
chira 1,5 % nudc), 1am chdm qua trinh loai nu6e. Uu tién hon, nhiét d6 phan Gng it nhét 13
khoang 70°C va wu tién nhat it nhét 13 khoang 75°C. Mic du cAc nhiét d6 cao lam ting toc
d6 phan tmg, ching ciing c6 thé gy ra cac phan ing phu 1am giam do sach ctia san pham
va giam hiéu suit. Do d6, uu tién nhiét 6 phan g khong qué khoang 110°C, wu tién hon
khong qua khoang 100°C, va uu tién nhat khong qua khoang 90°C.

Céc hop chat c6 cac cong thuc 2 va 3, hydroxit cia kim loai kiém thd c6 cong
thic 4 (hoic tién chat chidng han nhu hydrua cta kim loai kiém thd), dung méi khong
proton phan cuc va dung mdi khong proton c6 kha ning tao thanh hdn hop dong séi
thap c6 thé dugc két hop theo thir tu thuan tién bat ky dé tao thanh hdn hop phan Gng.

Qua trinh phan g c¢6 thé duogc theo dbi bang cac phuong phap ching han nhu céc
phén tich vi Ivgng sic ky 16p mong, HPLC va '"H NMR. Sau khi hoan thanh phan tng,
hén hop dugc 1am ngudi dén nhiét d6 trong phong va san phdm duoc tach bang céac
phuong phép thong thudng, ching han nhu loc, chiét, chung cét va két tinh. Vi du, cac
hydroxit cia kim loai kiém va cAc chét rin khac hdu nhu c6 thé dugc loai béng cach loc.
Nuéc c6 thé duge bd sung vao dich loc, tiép theo b6 sung axit manh (chéng han nhu axit
clohydric) d& trung hoa bazo con lai va gitp loai cac dung méi phén cuc, ching han nhu
DMF. Viéc tach pha hitu co, rira tiép v6i nudc dé loai cac dung méi phan cuc ching han
nhu DMF, 1am khé trén cc chét 1am kho chéng han nhu magie sulfat hodc ludi phan ti,
va sau d6 1am bay hoi dung méi dé con lai san phdm, thudng 13 chét rin dang tinh thé,
ma c6 thé dugc két tinh lai tir cAc dung méi ching han nhu cic hexan.

Pé san xut & quy mé 16n trong d6 1am kho bang cac chit 1am kho 13 khong thuc
té, pha hiru co duoc tach ra c6 thé dugc 1am kho va c¢d dic bang cach loai bing chung
cht ca nudc va dung moi khong proton ¢6 kha ning tao thanh ddng s6i véi nuéc (sau
day dugc goi 13 “Dung mdi dong sdi ctia phan tmg”). Phan con lai sau d6 c6 thé duoc
pha lo3ng v6i mdt dung modi khong phan cuc ¢ nhiét d6 sbi cao hon dung méi ddng

s6i ctia phan tmg (vi du, cic phin hexan c6 nhiét d sdi thong thudng 65-70°C khi
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Dung méi ddng sdi ctia phan tng 13 ferz-butyl metyl ete) va chung cit dugc tiép tuc dé
loai dung mdi ddng sbi ctia phan tmg du va tuy chon mot sé dung mdi khong phén cuc.
Thudng thi qué trinh 1am ngudi hdn hop ¢ san phdm va dung méi khong phan cuc s&
gy nén su két tinh san phdm. Theo cach khac, dung mdi khong phan cuc cé thé dugc
loai bang cach chung cét tiép hodc 1am bay hoi dé thu san pham.

Thay vi tAch san pham, viéc chuyén san phim vao mdt dung méi hitu dung cho phan
ting tiép theo (vi du,, phuong phap theo so dd 6) c6 thé thuan tién hon. Sau khi loai bang
chung ct ca nudc va dung méi ddng sbi ctia phan g, phan con lai cé thé duoc pha loding
v6i mot dung mdi hitu dung trong phan tmg tiép theo (sau dy goi 12 “Dung mdi Phan ting
Thay thé”). Céc luong du nho ciia dung mdi dong sbi ctia phan g co thé chdp nhan dugc
trong phan g tiép theo. Theo cach khac, néu dung méi phan tng thay thé c6 nhiét do sbi
cao hon dung mdi ddng séi clia phan Gng (vi du, tetrahydrofuran 13 dung méi Phan tng
Thay thé khi dung méi ddng sbi ctia phan ting 13 ferz-butyl metyl ete), thi dung méi dong
s0i ctia phan tmg dur ¢6 thé d& dang dugc loai bang chung ct.

Phuong phép theo so d5 1 cho hop chét c6 cong thirc 1 12 hdn hop gdém E va Z cic
chét ddng phan di hinh (dugc bidu thi bing dudng luon séng trong hop chit c6 cong thirc
1), trong d6 mot chat ddng phéan c6 thé chiém wu thé. Cac phuong phép 1am sach ching
han nhu két tinh lai thudng cho cac san pham sach gdm hau hét hodc chi toan chat ddng
phén di hinh.

Theo mdt phuong phép diéu ché thay thé khac, cac hop chat c6 cong thirc 1, cac
hop chét c6 cac cong thuc 2 va 3 dugc cho tiép xuc voi mét hydrua ctia kim loai kiém
thd chang han nhu canxi hydrua véi su c6 mit ciia dung mdi khong proton phén cuc
ching han nhu DMF ma khéng can c6 dung méi khong proton ¢ kha ning tao thanh
hdn hop ddng s6i thap véi nudc hodc chung cit nude tir hén hop. Theo phuong phép
nay, hydrua cia kim loai kiém thd vira déng vai trd 13 ngudn tao bazo dé xic tac qua
trinh ngung tu vira déng vai tro 13 chit 1am khé dé loai nuée duoc tao thianh nhu mét san
phim phu. Vi hydrua ctia kim loai kiém déng vai trd 1am chat 1am kho chinh, phép tinh
hé sb ty lugng yéu ciu ty 18 mol cua it nhét 0,5 so v6i cac hop chét c6 cac cong thirc 2 va
3. Tt hon 121, ty 18 khoang 1,3 cho t6c d6 phan ting nhanh v3 hiéu suét thu san phim cao.
Céc hydrua cia kim loai kiém thd thudng ¢6 tinh hoa tan thip trong cac dung méi tro ddi
v6i chung, do d6 kich thudc hat nhé s€ lam ting lugng dua vao va tang kha ning tham
gia phan ting cta cac chit phan tng (vi du,, véi nudc). Mic dit uu tién ty 18 mol cia

hydrua ctia kim loai kiém so v&i hop chét cé cong thirc 3 khong qua khoang 2 13 cin thiét
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dé c6 duge cac két qua tét nhat (nghia 13 su chuyén hod va hiéu suit san phim cao), cac
hydrua cta kim loai kiém thd c6 kich thudce 16n c6 thé cin ty 18 mol cua hydrua so véi
hop chit c6 cong thirc 3 13 16n hon 2 dé cho cac két qua tot nhét. Phuong phap nay tbt
hon dugc thyc hién ¢ nhiét do it nhat 1a khoang 45°C, wu tién hon it nhit 12 khoang
55°C, va thuong khong qua khoang 100°C, wu tién hon khong qua khoang 80°C:

Theo phuong phap ciia sang ché duoc minh hoa trong so dd la, hop chit co
cong thiic 1 duge diéu ché biang cach chung cit nudc tir hdn hop bao gdm hop chit c6
cong thuac 2, hop chét c6 cong thirc 3, bazo cacbonat kim loai kiém cé cong thic 4a,

va dung moi khong proton c6 kha ning tao thanh hdn hop dong soi thp véi nuée.

So dd la
FyC o (b0 on 1),C0, o
F3C OH FsC
o + 4a 0 4a
v/ HC™ Q — > | — > Q
Loai nuéc 7
2 3 11 déng sO1 1

trong d6 M" 13 Li, Na hogc K.

Budc dau tién ciia phan Gmg nay 1a 1am ngung tu aldol d& tao thanh hop chét ¢6
cong thirc 11. Hop chét ¢ cong thirc 11 khong duoc tach ra, ma & cac diu kién phan
ting dugc bién ddi thanh hop chét c6 cong thic 1.

Phép tinh hé s6 ty luong ciia phan Gng nay lién quan dén cac luong dang phan
tr cua cac hop chit co cong thic 2 va hop chét co cong thirc 3 nhu dugc moé ta cho
So dd 1. |

Céc cacbonat cua kim loai kiém c6 cong thic 4a da dugc phat hién 1a dic biét
co hiéu qua dé cho hiéu suét cao cla cac hop chét c6 cong thuc 1. Cac bazo cacbonat
ctia kim loai kiém bao gém lithi, natri hodc kali cacbonat, v4i kali cacbonat dugc uu
tién vi c6 gia thdp.

Cacbonat ctia kim loai kiém dugc thém vao dé tao thanh hdn hop phéan tng sao cho
ty 1& mol ctia cacbonat kim loai kiém 'so v6i hop chét c6 cong thirc 3 t&t hon nim trong
khoang tir 0,01 dén khoang 0,2. Tt hon 13, ty 18 ndm trong khoang tir 0,03 dén khoang
0,05 cho phép bién dbi hoan toan céc hop chét cé cong thirc 3 thanh céc hop chét ¢6
cong thirc 1. Cacbonat cta kim loai kiém c6 thé duoc thém vao hén hop phén tng véi
cac lugng nho sao cho tc dod phan Umg c6 thé kiém soat dugc, va tée dd tao nudc trong

binh phan ting c6 thé khép véi tdc d6 loai nuée bang chung cit dung méi/ddng sdi nude.
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Theo phuong phép theo so db 1a, axetonitril d& dugc phat hién 12 dic biét hitu dung
1am dung méi khéng proton theo phuong phép ctia sang ché. Axetonitril tao ra ddng soi
nuéce s61 & 76,5°C va chira khodng 16,3 % nudc va khoang 83,7 % axetonitril theo trong
lwong, va do d6 ¢ thé chuyén nudc nhanh bang cach chung cit tir hdn hop phan ung.

Phan ting clia phuong phap theo so db 1a c6 thé duoc thuc hién trong khoang nhiét
d6 rong. Ut tién nhiét d6 phan rig it nhat 13 khoang 65°C. Mic di phan tng dién ra &
cac nhiét do thép hon, téc d6 12 chdm hon, va céc déng s01 dung mo6i khdng proton—nudc
s01 & nhiét do dudi 50°C thuong chira tuong dbi it nuéc (vi du, diclometan tao ra déng
s0i chira 1,5 % nuéc), 1am chdm qué trinh loai nude. Uu tién hon, nhiét do phan tng it
nhét 12 khoang 80°C va uu tién nhét it nhét 13 khoang 85°C. Mic du c4c nhiét d cao lam
tang tdc d6 phan tmg, ching ciing c6 thé gay ra cac phén tng phu lam gidm d6 sach cua
sdn phadm v giam hi¢u sudt. Do d6, uu tién nhiét d6 phan tmg khong qua khoang 110°C,
uu tién hon khong qua khoang 100°C, va uu tién nhit khong qué khoang 90°C.

Theo phuong phép ctia sang ché dugc minh hoa trong so dd 1b, hop chét c6
cong thire 1 duge diéu ché bang cach chung cit nude tir hdn hop bao gdbm hop chét c6
cong thuc 2, hop chét c6 cong thuc 3, bazo dugce chon tir 1,5-diazabixyclo[4.3.0]non-
5-en, 1,8-diazabixyclo[5.4.0Jundec-7-en, va cac hdn hop cta ching, va dung moi

khong proton c6 kha ning tao thanh hdn hop ddng séi thip v6i nuée.

So dd 1b
0
3G Q F3G OH PG 0
>§O + /u\ bazo Q bazo
A H,C Q — > —_— Q
z Loai nudc 7
2 3 11 déng sb1 1

trong d6 bazo 1a 1,5-diazabixyclo[4.3.0]non-5-en, 1,8-diazabixyclo[5.4.0Jundec-7-en
‘hoic hdn hop cia ching. ‘

Budc dau tién cla phan tng nay 13 1am ngung tu aldol dé tao thanh hop chét c6
cong thirc 11. Hop chit c6 cong thirc 11 khong duqé tach ra, ma & cac diéu kién phan
ing dugc bién ddi thanh hop chit c¢6 cong thirc 1.

Phép tinh hé sb ty luong clia phan tng nay lién quan dén céc lugng ding phan
tir ctia cac hop chét ¢ cong thirc 2 va cong thitc 3 nhu duge mé ta cho sb dd 1.

1,5-diazabixyclo[4.3.0]non-5-en, 1,8-diazabixyclo[5.4.0Jundec-7-en hodc cac hdn

hop ctia chung d3 dugc phat hién 13 d3c biét ¢6 hiéu qua cho hiéu sut thu cac hop chit ¢6
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cong thuc 1 cao. Ca 1,5-diazabixyclo[4.3.0]non-5-en va 1,8-diazabixyclo-[5.4.0Jundec-7-
en 13 cac chét 1ong & 25°C. O quy mé 16n (nghia 13 thuong mai), cic chat 16ng c6 thé duge
thém vao hdn hop phan tmg cin thin hon va mét it hon so véi cac chét ran.

1,5-diazabixyclo[4.3.0]non-5-en, 1,8-diazabixyclo[5.4.0Jundec-7-en hodc hdn hop
ctia chiing dugc thém vao dé tao thanh hdn hop phan tng sao cho ty 1 mol cua 1,5-
diazabixyclo[4.3.0]non-5-en, 1,8-diazabixyclo[5.4:0Jundec-7-en hoic hdn hop cia ching
so v6i hop chit c6 cong thiic 3 t6t hon nim trong khoang tir 0,01 dén khoang 0,2. Tét
hon 13, ty 1€ nam trong khoang tir 0,03 dén khoang 0,05 cho tbe do phan Gng nhanh va
hitu sudt thu san phém cao. 1,5-diazabixyclo[4.3.0]non-5-en, 1,8-
diazabixyclo[5.4.0]undec-7-en hodc hdn hop cia ching cé thé duoc thém vao hdn hop
phan g véi cac lugng nho sao cho téc do phan tmg c6 thé kidm soat dugc, va tée do
tao nudc trong binh phan tmg c6 thé khép véi tde d6 loai nude bang cach chung ct dung
moi/ddng sbi nude.

Theo phuong phap theo so dd 1b, axetonitril i dugc phat hién 13 dic biét hiru
dung 1am dung méi khong proton theo phwong phép cia sang ché. Axetonitril tao thanh
déng sOi nudc sdi & 76,5°C va chiaa 16,3 % nudce va 83,7 % axetonitril theo trong luong,
va do d6 c6 thé chuyén nudc nhanh bang cach chung cét tir hdn hop phan tmg,

Phan tng cta phuong phép theo so dd 1b c6 thé duoc thuc hién trong khoang nhiét
d6 rong. Uu tién nhiét 40 phan Ung it nhét 13 khoang 65°C. Mic du phan tng dién ra &
cac nhiét do thép hon, tdc dd 13 cham hon, va céc déng s01 dung mdi khéng proton—nudc
s61 & nhiét do dudi 50°C thudng chira tuong dbi it nude (vi duy, diclometan tao ra déng
s6i chia 1,5 % nude), 1am chdm qué trinh loai nude. Uu tién hon, nhiét do phan Ung it
nhat 13 khoang 80°C va wu tién nhat it nhat 13 khoang 85°C. Mic du cc nhiét d cao 1am
ting tdc do phan ving, ching cling c6 thé giy ra cac phan Gmg phu 1am gidm d6 sach cia
san phim va gidm hiéu suit. Do d6, uu tién nhiét 46 phan Gng khong qua khoang 110°C,
wu tién hon khong qua khoang 100°C, va wu tién nhit khong qué khoang 90°C.

V& cé4c phuong phap theo cac So dd 1, 1a va 1b, va phuong phép thay thé dugc
néu trén dé diéu ché cac hop chét c6 cong thic 1, v6i cac dinh nghia rong nhit Z
trong cac cong thirc 1 va 2 13 phenyl tuy ¥ duoc thé, va Q trong cac cong thic 1 va 3
13 phenyl hoic 1-naphtalenyl, mdi nhém tiy y duoc thé. Q va Z 1a cic nhém phu -
khong truc tiép tham gia vao qué trinh ngung tu aldol va loai nuéc dé thu cac hop
chét c6 cong thic 1. Cac didu kién phan tng cho cic phuong phap theo sang ché 1a
tuong d6i khong khét khe va do d6 cho phép c6 duoc khoang rong tuy chon cac phin
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ttr thé 1én phenyl va 1-naphtalenyl. Chi cac chtic hoat hoa nhit dbi vé6i céc bazo
hydroxit 12 d& bi anh hudng. Do d6, cic phan tir thé cu thé 1én cic phin phenyl va
1-naphtalenyl ¢6 Q va Z dugc mo ta trong cac phuong an (vi dy, 1 dén 1G, 2 dén 20,
A dén A7) va & mot vai chd trong ban md ta ndy cin duoc hiéu chi mang tinh minh
hoa, vi pham vi hitu dung ctia cac phuong phap theo sang ché cé tinh téng quat hon.
Theo phuong phép cta sang ché duge minh hoa trong so dd 2, hop chit ¢6 cong
thtrc 2 dugc didu ché tir mot hop chét ¢ cong thirc 5 tuong Umg bang cach tao thanh
chét phan Ung trung gian Grignard (dugc mo ta 13 cong thirc 12), va sau d6 cho chét

phéan tng Grignard phan tng v6i hop chét c6 cong thirc 6.

So db 2
0
Y)]\CFg,
[Mg] ) 6 F3C
Z-X ——— [ Z—Mg-X ] —— o
5 12 4
2

Theo mot phuong 4n ctia phuong phép nay, hop chéit ¢6 cong thic 5 duoc cho tiép
xuc voi kim loai magie v6i sy c6 mat cia dung moi ete dé tao thanh chét phan Ung
Grignard. Trong phan md ta va yéu cdu bao ho, dung moéi ete chira mot hodc nhidu hop
chét hitu co chtra cac nguyén tr duoc chon tir hydro, cacbon va oxy va cé it nhat mot
lién két ete (nghia 12 C-O-C) ma khong phai 13 chirc khac. Céc vi du thong thudng vé ete
bao gém dietyl ete, tetrahydrofuran, 1,4-dioxan va 1,2-dimetoxyetan, nhung céc ete khac
ching han nhu butyl diglyme (1,1'-[oxybis(2,1-etandiyloxy)]bisbutan) cling dugc st
dung dé& diéu ché va sir dung cac chit phan tmg Grignard. Tét hon 13, trong phuong 4n
nay dung moi ete 1a dietyl ete hodc tetrahydrofuran. Uu tién hon dung mdi ete 1a
tetrahydrofuran. Khi chat phan tmg Grignard dugc didu ché sir dung kim loai magie, X!
trong so dd 2 13 giéng X néu khéng c¢6 anion khac duoc thém vao hdn hop phéan tmg. Dé
diéu ché cac chét phan tng Grignard tir kim loai magie, t6t hon kim loai & dang phoi: VO
bao hodc bot dé c6 dién tich bé mit 16n cho phan tmg. Tt hon 13, kim loai magie dugc
cho tiép xiic v&i hop chit c6 cong thirc 5 & nhiét do it nhét 13 khoang 0°C, wu tién hon it
nhét 12 khoang 20°C, va uu tién nhét it nhit 13 khoang 25°C. Tt hon 13, nhiét d6 khong
cao hon khoang 65°C, uu tién hon khéng cao hon khoang 40°C, va uu tién nhat khéng
cao hon khoang 35°C. Vi phép tinh hé s6 ty luong yéu ciu it nhét 1a cic lugng déng phan
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tir ctia kim loai magie so v&i hop chit ¢ cong thitc 5 cho bién di hoan toan, ty 18 mol
ctia kim loai magie so v6i hop chét ¢ cong thic 5 tét hon it nhét 13 khoang 1, wu tién
hon it nhét 12 khoang 1,02 va wu tién nhét it nhét 13 khoang 1,05. Mic du luong du 16n
cua kim loai magie c6 thé dﬁqo st dung, viéc nay khong dugc thém lgi ich va con lam
ting cac phan rén con lai. Tt hon 13, t§ 18 mol cta kim loai magie so véi hop chét c6
cong thirc 5 khong nhidu hon khoéang 1,2, va uu tién hon khong nhidu hon khoang 1,1.
Theo céch khac, trong mét phuong an khac clia phuong phép ndy chét phan tng
Grignard duoc diéu ché bing cach cho hop chét c6 cong thirc 5 tiép xtc v6i alkylmagie
halogenua. Vi du vé phuong phép chung tao ra cac chit phan tng Grignard, tham khéo J.
L. Leazer va R. Cvetovich, hodcg. Syn. 2005, 82, 115-119. Alkylmagie halogenua tdt hon
1a alkylmagie halogenua bac hai, 1a chét hoat dong hon alkylmagie halogenua bac mét. Tét
hon 13, alkylmagie halogenua 1a° C;—C, alkylmagie halogenua. Uu tién alkyhnagie
halogenua 1a isopropylmagie halogenua, dac biét 1a isopropylmagie clorua. Theo phuong
4n nay cta phuong phép theo sang ché, X! trong so d6 2 dai dién cho hdn hop gdm céc
anion dugc tao thanh ca tir X trong hop chat c6 cong thiic 5 va halogenua ciia alkylmagie
halogenua. Vi du, néu X 13 I va alkylmagie halogenua 13 isopropylmagie clorua, thi X! dai
dién cho hdn hop gém Cl va I (biéu hién nhu cac anion). Theo phuong 4n nay, hop chit c6
cong thic 5 duge cho tiép xtic véi alkylmagie halogenua véi su ¢6 mit ciia dung moi ete.
Tét hon 13, hop chét ¢6 cong thiic 5 dugc cho tiép xuc véi alkylmagie halogenua & nhiét
do it nhét 13 —30°C, wu tién hon it nhat 13 —20°C va wu tién nhét it nhét 13 khoang —10°C.
Tbt hon 13, nhiét do khong cao hon khoang 40°C, uu ti€n hon khéng cao hon khoang
20°C, va uu tién nhat khong cao hon khoang 10°C. Tét hon 13, theo phuong 4n ndy, dung
moi ete 13 dietyl ete, tetrahydrofuran hodc hdn hop ctia chiing, va uu tién hon dung mai ete
1 tetrahydrofuran. Vi phép tinh hé sd ty luong yéu ciu it nhit 1a céc luong dang phén tir
ctia alkylmagie halogenua so v6i hop chét c6 cong thire 5 cho bién dbi hoan toan, ty 16 mol
ctia alkyl magie halogenua so v6i hop chét c6 cong thiic 5 t6t hon it nhét 13 khoang 1; va
uu tién hon it nhét 13 khoang 1,05. Mic du Iugng dur 16n ctia alkylmagie halogenua c6 thé
duoc sir dung, chiing c6 thé phan tmg tiép v6i hop chét c6 cong thirc 6, khién can nhiéu
hon hop chét c6 cong thirc 6, va do d6 tao ra nhiéu san phim phu hon. Tét hon 13, ty 18
mol ctia alkyl magie halogenua so véi hop chét c6 cong thirc 5 khong nhiéu hon khoang
1,2, va uu tién hon khong nhidu hon khoang 1,15. Tuy nhién, ¢ thé cin luong alkylmagie

halogenua 16n dé bu cho cac tap chét trong nudc trong dung mdi phan Ung.
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Nhu d3 duoc biét 1§ trong linh vuc k¥ thuit twong ng, cac chit phan tng
Grignard phén g rat nhanh véi cic dung méi chira cdc nhém hydroxy, bao gém ca
nudc, va do d6 céc dung mdi dé diéu ché» va sir dung cac chét phan ting Grignard nén
¢ cang it tap chit cang tét, nghia 1a khaﬁ. Ngoai ra, vi cac chit phan ung Grignard
phan tng vdi oxy, cac hdn hop phan ting t6t hon cin dugc bao vé khéi oxy, vi du
bang cach phi khi nito hodc argon. '

Déi véi ca phuong 4n clia phuong phép ndy, va dic biét 1a phuong 4n tao thanh
chat phan tng Grignard sir dung alkylmagie halogenua, phuong phdp nay c6 thé dugc
thuc hién vé1 su 6 mét clia dung moi hydrocacbon thom ngoai dung méi ete. Thuét ng
“dung mdi hydrocacbon thom” trong phuong phap nidy cé nghia 13 dung méi bao gdm
mot hodc nhiéu hop chit hydrocacbon thom. Cac hop chét hydrocacbon thom chi ¢6 cac
nguyén tir cacbon va hydro va dé tao do thom c¢6 it nhat mot vong benzen, ma vong ndy
c6 thé dugc thé boi cac phan hydrocacbon chiang han nhu cac nhém alkyl. Cac dung méi
hydrocacbon thom thudng chira mét hodc nhidu benzen, toluen va xylen (ma tét hon 13 &
dang hdn hop gdm cac chit ddng phan). Vi cac dung mdi hydrocacbon thom c¢6 nhiét do
s6i cao hon so véi cac dung méi ete thong thuong, ching han nhu dietyl ete va
tetrahydrofuran, bao gém ca cic dung méi hydrocacbon thom trong hdn hop phéan tng
tao thanh chat phan g Grignard d3 1am ting do an toan trong san xuit quy mé 16n. Qué
trinh tao thanh céc chat phan ting Grignard thudng sinh nhiét, va trong trudng hop mét
lanh va do d6 mét dung méi ete c6 nhiét do sbi thép thi sy c6 mat cia dung moi
hydrocacbon thom c6 nhiét d6 sbi cao s& can trd phan tng. Pdi véi phuong phép cua
sang ché, toluen duoc dic biét vu tién 1a dung mdi hydrocacbon thom, vi cé gia thép, do
doc tuong ddi thip, nhiét 6 dong bang thap va nhiét d6 sbi khong cao 15m.

Theo phuong phép ndy, hdn hop phan ting chira chat phan tng Grignard dugc tao
ra tir hop chét ¢4 cong thirc 5 sau d6 dugc cho tiép xic véi hop chat cé cong thic 6 dé
thu hop chét cé cong thirc 2. Hop chét ¢ cong thic 6 t6t hon dugc cho tiép xuc véi
hén hop phan ting chita chit phan @ng Grignard & nhiét do it nhét 1a khoang —80°C, uu
tién hon it nhat 13 khoang —25°C, va wu tién nhét it nhit 13 khoang —5°C. nhiét do tdt
hon khong cao hon khoang 0°C. Tét hon 13, hop chit c6 cong thiic 6 dugc thém vio
hén hop phén ting chira chét phan ting Grignard trong dung dich, va sir dung luong du
tuong ddi ctia hop chét c6 cong thitc 6 so véi chat phan tmg Grignard duoc tao ra tir
hop chit c6 cong thitc 5. Theo cach khac, hdn hop phan tmg chira chit phan tmng
Grignard dugc tao ra tir hop chit cé cong thiic 5 c6 thé dugc thém vao luong du hop



30032

chét c6 cong thirc 6. Khi chit phan tng Grignard dugc diéu ché tir kim loai magie, ty 18
mol ctia hop chit ¢ cong thirc 6 so véi hop chét c6 cong thirc 5 tbt hon it nhét 13
khoang 1,05 va uu tién hon it nhit 13 khoang 1,1, va tdt hon, khéng nhiéu hon khoang
1,3 va uu tién hon khéng nhiéu hon khoang 1,2. Khi chat phan ting Grignard dugc diéu
ché tir alkylmagie halogenua, lugng alkylmagie halogenua duoc sir dung 13 nhiéu hon
lugng hop chét c6 cong thic 5 so véi hop chét c6 cong thirc 6, vi alkylmagie halogenua
du ciing c6 thé phan tmg véi hop chét c6 cong thitc 6. Theo phuong an ndy, ty 1& cla
hop chét c¢6 cong thirc 6 so v6i alkylmagie halogenua duoc sir dung t6t hon it nhit bing
khoang 1,05 va uu tién hon it nhit bang khoang 1,1, va tét hon, khong nhiéu hon
khoang 1,3 va uu tién hon khong nhiéu hon khoéng 1,2.

Hbn hop phén g tt hon duoc chudn bi bing cach bd sung mdt axit khodng trong
nude ching han nhu axit clohydric, va chiét tich san phdm vao mét dung mdi hiru co
khong trdn nudc it cuc, chéng han nhu dietyl ete, diclometan hodc toluen. Théng thuong,
hop chét c6 cong thirc 2 thu dugc trong hdn hop véi dan xuét hydrat ctia né va dan xuét
alkyl hemi-ketal cua n6 (tUr sdn phérri phu alkanol duoc tao ra tir hop chét c6 cong thirc 6
khi Y Ia hbéc“). Mot hodic ca hai d4n xuét ctia hop chit ¢6 cong thirc 2 ¢ thé dugc bién
dbi d& dang so v6i hop chét c6 cong thirc 2 bang cach xir Iy (nghia 1a cho tiép xuc) véi
mdt axit manh chéng han nhu axit sulfonic hitu co, vi du axit p-toluen-sulfonic, véi su ¢
mit cia mot dung mo6i httu co khong proton, va loai nudc va/hodc alkanol dugc tao
thanh bing chung cit. Tt hon 13, dung mdi hitu co khong proton khong tron nuée. Tt
hon 13, dung méi hitu co khong proton bao gdm mdt hodc nhidu dung méi dugc chon tir
cac hydrocacbon chang han nhu heptan hoic toluen va cic hydrocacbon halogen hoa,
chéing han nhu 1,2-dicloetan. Trong qué trinh chung cit, hdn hop phan tng trong binh t5t
hon duoc 1am néng dén it nhét 13 khoang 45°C, uu tién hon it nhit 13 khoang 80°C, tdt
hon khong cao hon khoang 120°C, uu tién hon khéng cao hon khoang 110°C, va uu tién
nhit khong cao hon khoang 100°C. Cac dung méi ching han nhu heptan, toluen va 1,2-
dicloetan va cac dong sbi cia ching vGi nudc va cac alkanol c6 cac nhiét do soi binh
thuong didu tiét cac nhiét d6 s6i cia phan tng. Uu tién cac dung moi ching han nhu
toluen tao ra cic ddng s6i nhiét d6 thap véi nude va cac alkanol. Sau khi loai nudc va
cac alkanol, c6 thé tiép tuc chung cit dé loai dung moi, va tiép tuc chung cat & ap suz”it
giam dé tach san phdm hop chét c6 cong thirc 2.

Phuong phép theo so db 2 la dac biét la hiru dung khi X 1a T (nghia 1a iodo), vi

diéu nay tao thuan loi cho viéc didu ché cac hop chit c6 cong thirc 2, trong d6 Z 1a
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vong phenyl tiy ¥ duoc thé bang dén 5 phan tir thé duoc chon tir khdng chi F, alkyl,
floalkyl, alkoxy, floalkoxy, alkylthio va ﬂoélkylthio, ma con Cl va Br, 13 cac nhém dé
phan tng vé6i kim loai magie hoic cac alkylmagie halogenua néu X la Cl hogc Br.
Mic du céc chét phan tng Grignard thudng duoc didu ché tir cac hop chét clo- hoic
bromophenyl, cic hop chit iodophenyl (nghia 12 X 13 1) duoc thdy 1a tét dé tao cac
chét phan g Grignard, va hon nita khi X 13 I thi vong phenyl c6 thé duoc thé bai
cac halogen & cac vi tri khéac, ddc bié€t 1a cac vi tri 3 va 5 (so véi X), 1a dac biét hitu
dung dé tao thanh cac hop chit 4,5-dihydroisoxazol diét con tring.

Luu v 13 phuong phap theo so dd 2, trong d6 X 13 I va Z 1a phenyl dugc thé &
cac vi tri 3 va 5 so voi X v6i cac phan tir thé doc 1ap duoc chon tir F, Cl, Br va CF,
dic biét 13, trong d6 mot phan tir thé 13 CF; va phan tir thé con lai 13 CFs, €1 hoic Br,
dic biét hon 13, trong d6 mot phan tir thé 13 CF5 va phan tir thé khéc 13 C1 hodc Br, va
uu tién nhét trong d6 mot phan tir thé 13 CF; va phan tir thé con lai 1a Cl.

Céac hop chét c6 cac cong thirc 5 va 6 ¢ thé duoc didu ché bang nhiéu phuong
phap di biét trong linh vuc k¥ thut twong ung. Nhiu hop chat nay 13 di biét, va
phan 16n sin c6 trén thi trudng. Phuong 4n néu trén cta phuong phap theo so dd 2
lién quan dén cic hop chét c6 cong thirc 5, trong d6 X 1a I (vi du, 1-clo-3-iodo-5-
(triflometyl)benzen). Cac hop chit ndy c6 thé dugc didu ché bang phuong phap dugc
minh hoa trong so d 3. Trong phuong phap niy hop chét c6 cong thirc 13 dugc diazo
hoéa dé tao thanh chit trung gian 12 mudi diazoni, chit nay sau d6 dugc khir dé tao
thanh hop chét cé cong thic 5a (nghia 13 cong thic 5, trong d6 X 1a 1).

| So db 3
NH,

Ry :2\ I i > Ry 0_1
'\/ 2. Khir \/
13 ' S5a
trong d6 R 13 c4c phan tir thé ching han nhu R? nhu duoc x4c dinh trong phuong 4n

3H.

Trong phuong phap nay, hop chit c6 cong thirc 13 duoc cho tiép xic v6i natri nitrit
vl sy cO mat cua mot axit khoang chéng han nhu axit clohydric hodc axit sulfuric.
Thudng dé c6 cac két qua tt nhét, phai can hai hosic nhidu duong luong mol axit khoang

s0 v6i s& lugng mol ctia hop chét c6 cong thirc 5a duoc sir dung trong phan tmg. Phéan tng
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tbt hon dugc tién hanh trong mot dung mdi thich hop, chéng han nhu axit clohydric hoac
axit axetic trong nude. Thuong st dung nhiét do trong khoéﬁg tir khoang —5 dén khoang
5°C cho diéu ché mudi diazo. Mudi diazo ctia hop cht ¢ cong thic 13 sau d6 duge cho
tiép xtc v6i mot chit khir chéng han nhu axit hypophosphoro hoic etanol dé thu hop chat
c6 cong thic 5a. Phan tng khir thudng dugc thuc hién trong cing dung mdi nhu duoc st
dung d& tao mudi diazo & nhiét do tir khoang 5 dén khoang 20°C. San phdm cé cong thirc
5a c6 thé dugc tich bé‘lng cac k¥ thuat tiéu chuin chéng han nhu két tinh, chiét, va chung
cAt. Diazo hoa va khir cic anilin bing phuong phap chung nay di duoc biét 18 va c6 thé
tham khao; vi du xem N. Kornblum, Org. Reactions 1944, 2, 262-340.

2-clo-6-iodo-4-(triflometyl)benzenamin, 4-clo-2-i0odo-6-(triflometyl)-
benzenamin va 2-clo-4-iodo-6-(triflometyl)benzenamin dugce ddc biét uu ti€n lam céc
hop chét c6 cong thirc 13 dé didu ché 1-clo-3-iodo-5-(triflometyl)benzen 13 hop chat
¢ cong thirc 5a bang phuong phap nay.

Céc hop chét c6 cong thirc 13 ¢6 thé duge diéu ché tir cac hop chét c6 cong thirc
14 bang cach iot hoa nhu dugc chi ra trong so db 4.

So dd 4
NH, NH,

| IS Tot hoa ﬁ'/l§§ﬁ

Ry _ —> ®% K}/"‘I

14 | 13 .
trong d6 R* 1a cac phén tir thé ching han nhu R? nhu duge x4c dinh trong phuong 4n
3H.

Trong phuong phap niy, hop chit c6 cong thirc 14 dugc cho tiép xtic véi mot chit

phan tng iot hoa, chéng han nhu iot monoclorua trong mét dung mdi thich hop, ching
han nhu nudc hodc axit axetic. Tuy chon, axit clohydric c¢6 thé c6 trong hdn hop phan
tmg dé 1am ting tinh hoa tan ctia hop chéit c6 cong thiic 14 va iot monoclorua trong moi
truong phan tng. Thuong chi cAn khoang mét duong lugng mol iot monoclorua dé bién
dbi hoan toan hop chét c6 cong thirc 14 thanh hop chit ¢ cong thirc 13. C6 thé st dung
luong du 16n iot monoclorua dé rit ngén thoi gian phan ting, nhung lai 1am ting gi4
thénﬁ san xuit. Phan ung co thé duoc thuc hién & khoang nhiét do tir khoang 0 dén
khoang 100°C, tét hon, & nhiét do khoang 50°C. San phim c6 cdng thirc 13 ¢6 thé dugc

tach bang cach théng thudng, ching han nhu loc, chiét va chung cat.
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Nhu dugc minh hoa trong so dd 5, cac hop chét c6 cong thuc 13a chua it nhéat
mot phé“tn clo hodc brom ciling cé thé duoc diéu ché b%mg cach cho cac ﬂh(g’p chét ¢6
cong thirc 13 tuong tng tiép xic véi mot chat clo hoa hodc brom hoa thich hop ching
han nhu clo, axit clohydric/hydro peroxit, hodc axit bromohydric/hydro peroxit.

Sodd 5
NH,

NH,
. H\ Clo hoa . _")_\
R '\/ ' oo Brom hoa K/—I
13 13a
trong d6 R* 14 c4c phan tir thé ching han nhu R* nhu dugc x4c dinh trong phuwong 4n

3H; it nhat mot R® 13 CI (tir qu4 trinh clo ﬁoé) hogc Br (tr qua trinh brom hod) va céac
vi du khac v& R® 13 cac phan tir thé R* ¢6 cong thirc 13; va p = n + s6 luong cac
nguyén ti clo hodc brom tir qua trinh clo hoa hodc qué trinh brom ho4, tuong Ung.
Phan ung dugc thuc hién trong mdt dung méi chéng han nhu nuédc hodc axit
axetic. Khodng nhiét do co thé 13 tr 0 dén 100°C, vu tién khoang nhiét do gitta 25 va
50°C.
Theo mot khia canh khéq cua sang ché, cac hop chét c6 cong thic 1 duoc diéu ché

béang phuong phép theo so db 1, 13 hitu dung dé diéu ché cac hop chit ¢ cong thirc 7.

F3C O\N
X
Z Q
7

C6 nhiéu cach c6 thé d& didu ché cac hop chét c6 cong thirc 7 tir cac hop chét c6
cong thitc 1. Theo mdt phuong phap nhu duogc chi ra trong so dd 6, hop chét ¢ cong
thic 1 dugc cho tiép xuc véi hydroxylamin va bazo dé tao thanh hop chit 5-

(triflometyl)-4,5-dihydroisoxazol c6 cong thic 7.

So dd 6
o HONH,
F5C, Bazo FiC PN
. - \
7 Q Dung méi z Q
1 7

Hydroxylamin c6 thé dugc tao ra tir mot mudi axit khoang chéng han nhu

hydroxylamin sulfat hoic hydroxylamin clorua bang cach xir 1y véi bazo trong mdt dung
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mdi thich hop, hodc c6 thé thu dugc & quy mé thuong mai 13 dung dich 50 % trong nuéc.
Trong phuong phap nay, trudc khi tiép xtc véi mot enon cb cong thire 1, hydroxylamin
hodc mudi axit khoang cia no t6t hon duoc cho tiép xtic véi mét bazo. Khi mubi axit
khoang ctia hydroxylamin duoc str dung, bazo dugc cho tiép xic véi méot lugng du cin
thiét ¢ bién d6i mudi axit khoang ctia hydroxylamin thanh hydroxylamin. Bazo khong
dugc dung trong phan Ung cia So dd 6, va c6 vé hoat dong nhu mot chét xuc tac cho
phan tmg déng vong mong mudn. Loai proton ciia hydroxylamin bang bazo trude khi
cho tiép xuc v6i enon ¢6 cong thic 1 1a can thiét dé thu dugc hiéu suit cao, vi khi khéng
6 bazo phan tmg cua hydroxylamin v6i cac enon ¢6 thé tao ra céc san pham khac cic
hop chat c6 cong thirc 1. Do d6, mic du thudong st dung khoang mot duong lugng mol
bazo (ngoai bazo dugc sir dung dé bién ddi mubi axit khoang ciia hydroxylamin thanh
hydroxylamin) so véi hydroxylamin, lugng it hon mét duong lugng mol bazo cling c6
thé cho céc két qua t6t. Nhidu hon mot duong luong mol (vi du, dén khoang 5 duong
lugng mol) bazo so véi hydroxylamin c6 thé duoc st dung, véi didu kién 13 bazo du
khong phéan tng véi enon c6 cong thirc 1 hodc isoxazol c6 cong thic 7.

C6 thé st dung lugng du hydroxylamin 13 tir mot dén ba duong lugng mol so
vG1 enon ¢6 cong thuc 1. Dé dam bao hiéu qua kinh té, viéc bién d6i hoan toan va
nhanh chéng enon c6 cong thic 1 thanh isoxazol cd cong thirc 7, theo cach thich hop
cho sin xudt quy mé 16n, tir khoang modt dén khoang hai duong lugng mol
hydroxylamin so v&i enon c6 cong thirc 1 duge thiy 1 thich hop nhét.

Céc bazo thich hgp c6 thé bao gdm, nhung khong bi gidi han &, cic alkoxit kim
loai kiém chéng han nhu natri metoxit, cac cacbonat cia kim loai kiém chéng han nhu
natri cacbonat hodc kali cacbonat, cac hydroxit ctia kim loai kiém chéng han nhu natri
hydroxit va kali hydroxit, va cic bazo hitu co. Céc bazo hitu co duge uu tién 13 cac bazo
amin c6 it nhit mot cap dién tr tur do sin sang cho proton hoa chéng han nhu pyridin,
trietylamin ho#ic N,N-diisopropyletylamin. C4c bazo yéu ching han nhu pyridin c6 thé
dugc sir dung, nhung cic bazo manh loai hi€u qua proton cuia hydroxylamin, chéng han
nhu kim loai kiém alkoxit hodc hydroxit ciia kim loai kiém, s& cho céc két qua tdt hon.
Vi nuée 13 dung méi dic biét hiru dung dé loai proton ctia hydroxylamin, ciing nhu tao
thanh hydroxylamin tir mudi cua nd, cic bazo tuong thich véi nuéc dugc dac biét vu
tién. Céac vi du v& cac bazo manh ma c6 thé hoa tan va tuong thich v6i nudce 1a cac
hydroxit ctia kim loai kiém. Natri hydroxit duoc wu tién, vi né khong dét va hoat dong tbt

trong phan ng loai proton cia hydroxylamin, nhd d6 tao thanh mubi natri cua
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hydroxylamin trong dung dich trong nudc. Cac alkoxit kim loai kiém thudng duogc st
dung & dang dung dich alkanol thap, thudng 14 alkanol tuong tmg véi alkoxit.

Phuong phap theo so dd 6 dugc thuc hién vdi su ¢6 mit ciia mot dung mdi thich
hop. Dé c6 cac két qua tt nhat dung méi nén tro dbi véi bazo va hydroxylamin, va nén
c6 kha ning hoa tan enon c6 cong thirc 1. Cac dung mdi hitu co thich hop bao gdm cac
ruou, ete, nitril hoic hydrocacbon thom. Cac dung méi tron nudc ching han nhu cdc
ruou (vi du, metanol, isopropanol), cac ete (vi du, tetrahydrofuran) hodc céc nitril (vi du,
axetonitril) phan ting t5t v6i cac bazo hydroxit ctia kim loai kiém. C4c dung moi khong
4i nhan (vi dy, c4c ete va nitril) thudng cho cac két qua tot nhat. Tt hon 13, khi st dung
riéng mot dung moi thi cac dung mdi dugc wu tién nhét 13 tetrahydrofuran va axetonitril.

Theo cach khac, c6 thé ¢6 mong muén thuc hién phan tmg str dung hdn hop gém hai
dung moi duoc tao thanh bang cach cho mdt dung dich chira enon c¢6 cong thirc 1 trong
mot dung mdi ching han nhu tetrahydrofuran hodc axetonitril tiép xtic voi mét dung dich
chira hydroxylamin va bazo ching han nhu natri hydroxit trong mét dung méi thir hai, ma
dung moi nay tac dung nhu mot ddng dung moi frong hén hop dung méi. Nude dic biét
hitu dung 13m ddng dung méi, vi cac mudi axit khoang ciia hydroxylamin va cdc bazo
hydroxit ctia kim loai kiém chang han nhu natri hydroxit ¢ thé hoa tan rét tét trong nudec.
- Viéc nhanh chéng tao dugc hydroxylamin tir mudi axit khodng ciia n6 va sau d6 loai
proton ctia hydroxylamin duoc thuc hién d& dang nhd nudc, va tinh hod tan va tinh 6n
dinh cta cac chit loai proton trong nudce 1 dic biét dugc mong mudn. Trong san xuét &
quy mo 16n, uu tién cac dung dich khong phai & dang vita, vi c6 thé sir dung va dua ching
vao thiét bi quy trinh mot cach d& dang. Khi nudc 13 ddng dung méi thi dung méi con lai
tt hon 13 mot dung mdi c6 thé tron nude, ching han nhu tetrahydroﬁiran hoéc axetonitril.

Cac dung méi hydroxyl phan cuc cao, ching han nhu céc alkanol thip (vi du,
metanol, etanol) cling dic biét 13 hitu dung l1am cic ddng dung méi, vi giéng nhu
nuéce ching hoa tan nhanh chéng cic mudi axit khoang ciia hydroxylamin va céc
hydroxit ciia kim loai kiém. Cac alkanol thap c6 thé cho cac két qua tét hon so véi
nudc vi ddng dung méi khi dung méi con lai khong phai 13 chét c6 thé tron nuéde, vi
du tert-butyl metyl ete. Khi mot alkanol thép duoc sir dung 1am déng dung moi, dac
biét 1a v61 mot dung moi khac khong phai 1a dung moi co thé tron nudc, thi bazo
dugc bd sung vao thuong 1a mot alkoxit kim loai kiém thay vi mot hydroxit cua kim

loai kiém.
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Mién 13 bazo c6 mit loai duoc proton cua hydroxylamin, thi cé thé cho
hydroxylamin, bazo va enon ¢6 cong thirc 1 tiép xic bing nhiu cach cia phuong phap
trong so dd 6. Vi du, hdn hop dugc tao ra tir hydroxylamin va bazo (t6t hon 13 trong mot
dung moi ching han nhu nuéc) c6 thé dugc thém vao enon c6 cong thirc 1 (t6t hon 13
trong mot dung moi ching han nhu tetrahydrofuran hodc axetonitril). Theo cach khéc, -
hydroxylamin v bazo c6 thé dugc bd sung ddng thoi, nhung khéng cling lic véi enon c6
cong thirc 1. Theo mot phuong 4an khéc, enon ¢ cong thic 1 (t8t hon 13 trong mét dung
méi ching han nhu tetrahydrofuran hodc axetonitril) c6 thé duoc thém vao hdn hop duoc
tao ra tir hydroxylamin va bazo (t5t hon 13 trong mét dung méi ching han nhu nudc).
Trong cac phuong an vi du nay nhiing két hop khac cta cic dung mdi c6 thé dugc sir
dung; vi du, metanol v&i fert-butyl metyl ete thay vi nudc vai tetrahydrofuran hodc
axetonitril.

Phuong phap theo so dd 6 c6 thé dugc thuc hién & nhiét do phan Ung gilta
khoang 0 va 150°C, hoac thudn tién hon la gitta 20 va 40°C. San phém c6 cong thuc 7
dugc tach bing cic phuong phép théng thuong di biét dbi véi ngudi ¢ hiu biét
trung binh trong linh vuc k§ thuat tuong tmg bao gdm ca chiét va két tinh.

Céac hop chét ¢ cac cong thirc 7a, 7b va 7c 13 cac tap hop con cua cac hop chit

c6 cong thuc 7 dugce didc biét vu tién 1am cac chét diét con trung.

trong 46 R2, R3, R4, R’ va R" 12 nhu duoc xac dinh trong Ban chét Ky¥ thudt cia Sang
ché, Bang cong thirc cdu tao 1 va cic phuong 4n, va n 1 mot s6 nguyén tir 0 dén 5.

" Do d6, dé diéu ché cac hop chét c6 cac cong thuc 7a, 7b va 7c dugc dic biét uu
tién 13 cac phuong 4n ctia phuong phép theo so d6 6 duoc chi ra trong so db 7, trong

d6 hop chét ¢ cong thirc 1 dugc didu ché bang phuong phap theo so dd 1.
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So dd 7

HONH,

Bazo

Dung moi1

(nghia 1a Cong thtc 7a) (nghia 14 Cong thic 7b) (nghia 1a Cong thiic 7c)

Céc hop chit c¢6 cong thirc 7 thudng c6 thé duoc didu ché tir cac hop chit cb cong
thtic 7 khac bang cach bién ddi cac phan tir thé. Vi dy, cac hop chit c6 cong thirc 7a c6
thé duoc diéu ché bang cach aminocarbonyl hoa cac hop chit ¢ cong thirc 7d véi cac
hop chit c6 cong thic 15 dugc thé amin thich hop nhu dugce chi ra trong so dd 8.

So db 8
4

R

\N/
RS
15

\ / V4 5 Khi CO
T
(R%n 7d chét xtic tic Pd

Phan ting nay t6t hon duoc tién hanh véi mot aryl bromua c6 cong thirc 7d v6i su cd
mit clia mot chét xdc tic paladi trong mdi tru:bhg CO. Céhc chét xuc tac paladi dugc sur
dung cho phuong phép nay t6t hon bao gdm paladi & trang thai oxy hoa hinh thirc 0 (nghia
12 Pd(0)) hoic 2 (nghia 13 PA(IT)). Nhiéu hop chét va phirc chita paladi hiru dung 1am chét
xtc tac cho phuong phap ndy. Cac vi du v& cac hop chét va phitic chira paladi hiru dung
1am chit xdc tic trong phuong phip theo so d0 8 bao gdbm PdCL(PPhs),
(bis(triphenylphosphin)paladi(II) diclorua), Pd(PPh;)s (tetrakis(triphenylphosphin)-
paladi(0)), Pd(CsH;0,), (paladi(II) axetylaxetonat), Pdy(dba); (tris(dibenzyliden-
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axeton)dipaladi(0)), va [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(Il). Phuong phap
theo so d6 8 thudng duogc thuc hién trong mdt pha léng, va do d6 dé c6 hiéu qua nhét thi
chit xuc tac paladi t6t hon c6 tinh hoa tan tét trong pha léng. Cac dung moi hitu dung bao
g(‘Sm, vi du, cac ete chéng han nhu 1,2-dimetoxyetan, cac amit chéng han nhu
N,N-dimetylaxetamit, va cac hydrocacbon thom khéng halogen ho ching han nhu toluen.

Phuong phép theo so d6 8 c6 thé dugc thuc hién trong khoang nhiét do rong tir
khodng 25 dn khoang 150°C. Luu ¥ 13 cac nhiét do tir khoang 60 dén khoang 110°C
thudng cho cac phan tng c6 téc d6 nhanh va hiéu suét thu san phdm cao. Céc phuong
phép va quy trinh chung d& aminocarbonyl ho4 véi aryl bromua va amin d3 dugc biét
1rd trong cac tai liéu chuyén nganh; tham khao, vi du, H. Horino et al., Synthesis 1989,
715; va J. J. Li, G. W. Gribble, editors, Palladium in Heterocyclic Chemistry: A
Guide for Synthetic Chemist, 2000.

Céc hop chit c6 cong thirc 7d c¢6 thé duoc didu ché biang phuong phap theo so
dd 6 tlr cac hop chét c6 cong thire 1, 13 cac hop chét duoc didu ché bing phuong phap
theo so dd 1 theo sang ché.

Céc hop chit ¢ cong thiic 7a ciing ¢ thé dugc didu ché bing cach cap doi hop
chat axit carboxylic ¢6 cong thirc 7e v&i mot hop chit amin dugc thé thich hop ¢6
cong thirc 15 nhu duoc chi ra trong so dd 9.

So dd 9

HNRHR® 15
Ta

\

Phan tng nay thudng dugc tién hanh véi sy ¢6 mit ciia chit phan tng cip doi
khir nudc, ching han nhu dixyclohexylcarbodiimit, 1-(3-dimetylaminopropyl)-3-
etylcarbodiimit, anhydrua cua axit 1-propan phosphonic vong hodc carbonyl diimidazol
v6i sy ¢6 mit cia bazo ching han nhu trietylamin, pyridin, 4-(dimetylamino)pyridin
hodc N,N-diisopropyletylamin trong mot dung moi khan khong proton chang han nhu
diclometan hoic tetrahydrofuran & nhiét d tot hon 1a gitra khoang 20 va khoang 70°C.

-53-



30032

Céc hop chit ¢ cong thirc 7e c¢6 thé duoc didu ché bang phuong phép theo so dd 6
tir cdc hop chét c6 cong thirc 1, 13 cAc hop chit dugc diéu ché bing phuong phap theo so
d6 1 theo sang ché. Theo cach khac, cac hop chit c6 cong thirc 7e c6 thé duoc diéu ché
bang cach thuy phén cac hop chit este c6 cong thirc 7f nhur dugc chi ra trong so d 10.

So do 10

CO,R>?

Thuy phan Este

Y

Te

trong d6 R>* 13, vi du, metyl hodc etyl.

Trong phuong phép ndy, este c6 cong thirc 7f dugc bién dbi thanh axit carboxylic
tuong tmg c6 cong thirc 7e cac quy trinh chung d3 biét rd trong linh vuc k¥ thuit tuong
ung. Vi du, xtr ly metyl hodc etyl este c6 cong thic 7f vdi lithi hydroxit trong nudce trong
tetrahydrofuran, sau d6 axit hoa thu dugc axit carboxylic twong ing c6 céng thirc 7e.

Céac hop chat c¢6 cong thirc 7f ¢ thé duge didu ché bang phuong phép theo so
dd 6 tir cac hop chat c6 cong thire 1, 13 céc hop chit dugc diéu ché bang phuong phap
theo so d6 1 theo sang ché.

~ Khong cin chi tiét thém, ngudi ta tin ring ngudi ¢6 hidu biét trung binh trong linh
vuc k¥ thuit tuong Gmg str dung ban mo ta nay c6 thé thuc hién sang ché mot cach day
da nhit. Cac vi du sau, do d6, dugc hidu chi mang tinh minh hoa, va khong giéi han su
boc 16 theo bét ky cach hidu ndo. Cac budc trong cic Vi du sau minh hoa quy trinh cho
mdi budc trong todn bd qua trinh bién di tdng hop, va nguyén lidu dau cho mdi bude
c6-thé khong can thiét duogc didu ché bang quy trinh diéu ché cu thé duoc mo ta trong
cic Vi du hosic cac Budc khac. Phan tram dugc tinh theo khdi luong trir ddi véi cac
hén hop dung mdi sic ky hoic trong d6 c¢6 chi dinh khéc. Phan va phin trim ddi voi
c4c hdn hop dung mdi sic ky dugc tinh theo thé tich trir khi c¢6 chi dinh khac. Phd'H
NMR dugc ghi theo don vi ppm tinh tir tetrametylsilan; “s” dé chi vach don, “d” dé chi
vach doi, “t” dé chi vach ba, “q” dé chi vach bén, “m” dé chi da Vach, “dd” dé chi vach

cdp vach doi, “dt” d¢ chi vach cdp vach ba va “br” d€ chi vach rong.
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Vidu fhl;c hién sang ché
Vidul
Piéu ché metyl 4-[5—(3,5-diclopheﬁyl)-4,5-dihydro-5-(triﬂometyl)-3—isoxazolyl]—1-
| naphtalencarboxylat
Budc A: Diéu ché metyl 4-[3-(3,5-diclophenyl)-4,4,4-triflo-1-0x0-2-buten-1-yl]- -
I-naphtalencarboxylat :

Cho hdn hop gdm metyl 4-axetyl-1-naphtalencarboxylat (5,36 g, 23,4 mmol),
1-(3,5-diclophenyl)-2,2,2-trifloetanon (5,68 g, 23,4 mmol), canxi hydroxit (0,172 g,
2,3 mmol), N,N-dimetylformamit (16 ml), va tert-butyl metyl ete (32 ml) vao binh
phan ng c6 trang bi nhiét ké. N&i binh phan tmg véi c6t Oldershaw mudi dia, san
phdm ra dugc cho ngung tu va nap vao dung cu ling gan ban diu duoc nhdi tert-butyl
metyl ete. Duy tri méi trudng nito trong thiét bi. Ndi phin trén cta dung cu ling gan
dé dua phan ngung tu trd lai dia tht nim cta cot Oldershaw. BS tri nay dam bao rang
tert-butyl metyl ete 4m (chira hoi nudc) tir dung cu ling gan khong bi quay trd lai
binh phan trng. Mot van thio & ddy dung cu ling gan cho phép loai fert-butyl metyl
ete thém vao nuéc tir dung cu ling gan. Lam néng hdn hop phan Gng d& chung cét
tert-butyl metyl ete/ddng sdi nuée. Vi binh ling gan chira mot luong fert-butyl metyl
ete da dé hoa tan tit ca nudc dugc tao thanh tir phan tng, phdn ngung tu trong binh
khong tach thanh cic 16p chira phin 16n nuéce va rert-butyl metyl ete. Vi hdn hop
phan ting ban ddu hiu nhu chta rert-butyl metyl ete, hdn hop s6i & nhiét do khong
qué cao so v&i1 nhiét do soi thong thudong cua fert-butyl metyl ete (vi du, khoang 65—
70°C). Phan tng dudng nhu xay ra tvong d6i chim & nhiét d6 nay, do d6 phan ngung
tu dugc thao tir tir ra tr binh ling gan d& loai tert-butyl metyl ete. Vi ndng dd cia
tert-butyl metyl gidm trong hdn hop phan tng, nhiét do so6i cua hdn hop ting lén.
Loai tert-butyl metyl ete bang cich xa tir dung cu lng gan cho dén khi nhiét do soi
ctia hon hop phén ting dat dén khoang tir 75 dén 80°C. P& duy tri khoang nhiét do
nay, bd sung tert-butyl metyl ete vao khi cin dé bu phan mit ctia dung moi tir thiét bi.
Tdng thoi gian tir khi bat dAu 1am néng hdn hop phan tmg dén khi ngimg chung cAt,
khong bao gdm thoi gian nghi qua dém, 1 khoang 15 gid. Trong thoi gian nay bd
sung thém mdt phan canxi hydroxit (1,34 g, 18,1 mmol) dé tang tdc d6 phan tng.

Dé tach san pham, 1am ngudi hdn hop dén nhiét d6 trong phong va loc. Rira chét rin
thu dugc bang fert-butyl metyl ete (10 ml). Bb sung nuéc (100 ml), va axit hod 16p trong
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nudce bang axit clohydric. Rira pha hitu co bang nude (100 ml), 1am khé, va 1am bay hoi
thu dugc sin pham 13 chit rin mau vang (10,1 g, hiéu suit 95 %) néng chiy & 91-91,5°C
(sau khi két tinh lai tir hexan). Pho sau 1a ciia sén pham dugc két tinh lai tir hexan.
IR (nujol) 1723, 1670, 1560, 1280, 1257, 1230, 1186, 1171, 1132, 1098, 1022, 804 cm .
'H NMR (CDCl,) 8,78-8,76 (m, 1H), 8,32-8,30 (m, 1H) 8,02 (d, /=7,6 Hz, 1H) 7,65—
7,62 (m, 3H), 7,34 (s, 1H), 7,07-7,06 (m, 1H), 6,94 (d, J=1,7 Hz, 2H), 4,03 (s, 3H).
Budc B:  Didu ché metyl 4-[5-(3,5-diclophenyl)-4,5-dihydro-5-(triflometyl)-3-
1soxazolyl]-1-naphtalencarboxylat
Bb sung natri hydroxit (50 %, 3,50 g, 43,7 mmol) vao dung dich chua
hydroxylamin sulfat (1,8g, 11,0mmol) trong nudc (22ml). Khi hdn hop d3 dugc 1am
ngudi dén nhiét do trong phong, thém nhod giot mdt phan hdn hop (~50 %) trong thoi
gian 4 phut vao metyl 4-[3-(3,5-diclophenyl)-4,4,4-triflo-1-0x0-2-buten-1-yl]-1-
naphtalen-carboxylat (nghia 13 san phdm cta Budc A) (5,00 g, 11,0mmol) trong
tetrahydrofuran (55ml) & nhiét d6 trong phong. Sau 30 phut, thém mot phan nita
(~10 %) hdn hop trong nudc. Khudy hdn hop thém 15 phat. Tach phan doan hdn hop
gitta axit clohydric (1N, 50ml) va fert-butyl metyl ete (50ml). Lam bay hoi pha hitu
co, va khudy chét rin thu duoc trong metahol néng. Lam ngudi hdn hop va loc dé thu
san phdm 12 chét rdn mau tring (4,50 g, 87 %) néng chay & 137,3-138°C (sau khi két
tinh lai tr metanol). Phd sau 1 cua san phém duoc két tinh lai tir metanol.
IR(nujol) 1716, 1569, 1518, 1433, 1332, 1309, 1288, 1251, 1192, 1167, 1139, 1114,
1102, 1027, 1006, 910, 867, 855-cm™".
'"H NMR (CDCl;) 8,89-8,87 (m, 1H), 8,80-8,78 (m, 1H), 8,10 (d, /=7,6 Hz, 1H),
7,69-7,66 (m, 2H), 7,56—7,53 (m, 3H), 7,46 (t, /=2 Hz, 1H), 4,27 (1/2ABq, J=17 Hz,
1H), 4,03 (s, 3H), 3,91 (1/2ABq, /=17 Hz, 1H).
Vidu2 ﬂ
Diéu ché metyl 4-[5-[3,5-bis(triflometyl)phenyl]-4,5-dihydro-5-(triflometyl)-3-
isoxazolyl]-1-naphtalencarboxylat
Buéc A:  Didu ché metyl 4-[3-[3,5-bis(triflometyl)phenyl]-4,4,4-triflo-1-0x0-2-
buten-1-yl]-1-naphtalencarboxylat
Pun s6i hdn hop gdm metyl 4-axetyl-1-naphtalencarboxylat (5,36g, 23,5mmol),
1-[3,5-bis(triflometyl)phenyl]-2,2,2-trifloetanon (7,28g, 23,5mmol), canxi hydroxit
(1,40 g, 18,9 mmol), N,N-dimetylformamit (16ml) va fert-butyl metyl ete (32 ml) trong
thiét bi bao gém cdt Oldershaw muoi dia va dung cu léng gan dugc mo ta trong Vi du-
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1, Buc A dé loai fert-butyl metyl ete/ddng sbi nude. Vi binh ‘la"mg gan chira mot lugng
tert-butyl metyl ete da dé hoa tan tit ca nudce dugc tao thanh tir phan Gng, phin ngung
tu trong binh khong tach thanh cic 16p chira phan 16n nuéc va tert-butyl metyl ete.
Loai tert-butyl metyl ete béng cach xa tir tir binh léng gan cho dén khi nhiét do binh 12
85°C: D& duy tri nhiét do nay, thém rers-butyl metyl ete khi cin dé bu lugng mat cua
" dung mdi tir thiét bi. Tong thoi gian tir khi bit dAu 1am néng hdn hop phan Gng dén khi
ngimg chung cit, khong bao gdém thdi gian nghi qua dém, 14 khoang 10 gio. Trong thoi
gian ndy khong bd sung canxi hydroxit vao hdn hop phan ting.

Dé tach san phém, 1am nguoi hdon hop dén nhiét do trong phong va loc. Rira chét
rin bing fert-butyl metyl ete va rira dich loc bang nudc (30 ml), va pha lodng véi
tert-butyl ete. Lam bay hoi hdn hop thu duoc san phdm 13 chét rdn mau vang (12,1 g,
99 %) néng chay & 91,5-92°C (sau khi két tinh lai tir hexan). Phd sau 13 c¢tia san pham
dugc két tinh lai tir hexan. ‘

IR (nujol) 1720, 1685, 1515, 1441, 1405, 1345, 1280, 1261, 1187, 1171, 1147, 1129,

1097, 1024, 899, 856 cm ™.

'H NMR (CDCl,) 8,74-8,72 (m, 1H), 8,23-8,21 (m, 1H) 7,99 (d, J=7,3 Hz, 1H), 7,67 (d,

J=1,6 Hz, 1H), 7,64-7,57 (m, 3H), 7,51 (s, 2H), 7,47 (d, J=1,4 Hz, 1H), 4,04 (s, 3H).

Buéc B: Diéu ché metyl 4-[5-[3,5-bis(triflometyl)phenyl]-4,5-dihydro-5-
(triflometyl)-3-isoxazolyl]-1-naphtalencarboxylat

B6 sung natri hydroxit (50 %, 1,53 g, 38,2 mmol) vao hydroxylamin sulfat
(1,57 g, 9,57 mmol) trong nuéc (18 ml). BS sung nhd giot mdt phin dung dich
- (~51 %, ~9,8 mmol hydroxylamin) vao metyl 4-[3-[3,5-bis(triflometyl)phenyl]-4,4,4-
triflo-1-oxo-2-buten-1-yl]-1-naphtalencarboxylat (nghia 12 san phdm cta Budc A)
(5,00 g, 9,61 mmol) trong tetrahydrofuran (45 ml). Sau ~45 phut, rét hdn hop vio axit
clohydric (1N, 100 ml) va chiét bang ete (3 x 80 ml). "

Rira dich chiét gom dugc bang nudc (80 ml), lam khé va 1am bay hoi. Khudy
san phdm thu duogc trong metanol néng, sau 66 1am ngudi dén nhiét d6 trong phong,
gom bang loc va 1am khé trong chan khéng thu dugc san pham 13 chit rin mau tring
(4,14 g, hiéu suit 80 %) néng chay & 130-131°C (sau khi két tinh lai tir metanol). Phd
sau la cua san phém duoc két tinh lai tir metanol.

IR (nujol) 1722, 1515, 1437, 1330, 1284, 1208, 1193, 1174, 1128, 1106, 1025, 1009,
916, 903, 859, 842 cm ™.
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'H NMR (CDCl;) 8,89-8,87 (m, 1H), 8,82—8,79 (m, 1H), 8,14-8,09 (m, 3H), 8,0 (s,
1H), 7,70-7,67 (m, 2H), 7,56 (d, J=7,6 Hz, 1H), 4,39 (2 ABq, J=17,3 Hz, 1H), 4,03
(s, 3H), 3,96 (2 ABq, J=17,6 Hz, 1H).
Vidu3
Theo cach khac, didu ché metyl 4-[3-(3,5-diclophenyl)-4,4,4-triflo-1-0x0-2-buten-1-
' yl]-1-naphtalencarboxylat
B6 sung dung dich chira 1-(3,5-diclophenyl)-2,2,2-trifloetanon (1,42 g, 5,84 mmol)
trong N,N-dimetyl-formamit (5,5 ml) vdo canxi hydrua (0,280 g, 6,66 mmol). B4 sung
dung dich chta metyl 4-axetyl-1-naphtalencarboxylat (1,34 g, 5,88 mmol) trong
N,N-dimetylformamit (5,5 ml) vao hdn hop. Lam 4m hén hop dén 45-50°C trong 8 gid.
Lam ngudi qua dém hAn hop dén nhiét d6 trong phong. Sau 4 gir & 60°C, 1am ngudi hdn
hop dén nhiét d6 trong phong va bd sung nhé giot hdn hop niy vao axit clohydric (1N,
100 ml). Chiét hdn hop véi etyl axetat (2 x 100 ml), va lam kho dich chiét gom duoc va -
1am bay hoi thu dugc san pham (2,7 g, hiéu sudt 102 %), 13 chit c6 it N,N-dimetyl-
formamit. Phd "H NMR ctia phin 16n chit ddong phan duoc ghi lai nhu sau.
'H NMR (CDCl,) 8,78-8,75 (m, 1H), 8,33-8,30 (m, 1H), 8,02 (d, J=7,7 Hz, 1H), 7,66—
7,61 (m, 3H), 7,34 (s, 1H), 7,07-7,04 (m, 1H), 6,94 (d, /=2 Hz, 2H) 4,03 (s, 3H).
Vi du 4
Piéu ché 2-clo-6-iodo-4-(triflometyl)benzenamin
B6 sung nho giot iot monoclorua (17,2 g, 108 mmol) trong axit clohydric (36 %,
21,4 g) va nuéc (35 ml) vao 2-clo-4-(triflometyl)benzenamin (20,0 g, 102 mmol)
trong axit clohydric (36 %, 20,7 g) va nuéc (140 ml). Lam 4m hdn hop dén 50°C
trong thoi gian 8 gid. BS sung natri hydroxit (50 %, 33,5 g, 419 mmol) vao hdn hop &
nhiét o trong phong. Chiét hon hop véi diclometan (2 x 250 ml), va lam khd dich
chiét va 1am bay hoi thu dugc san phdm 13 mot chat dau (31,83 g, hiéu sult 97 %).
'H NMR (CDCly) 7,78 (s, 1H), 7,5 (s, 1H), 4,87 (br s, 2H).
Vidu5
Diéu ché 1-clo-3-iodo-5-(triflometyl)benzen
" B sung 2-clo-6-iodo-4-(triflometyl)benzenamin (nghia 13 san phim cta Vi du 4)
.(31,8 g, 98,9 mmol) vao axit clohydric (36 %, 190 ml) va 1am 4m hdn hop dén 55-60°C
trong 20 phut. Lam lanh hdn hop dén 0°C. BS sung natri nitrit (13,6 g, 197 mmol) trong
nuéc (36 ml) vao trong hon 30 phiit. Sau khi bd sung xong, khudy hdn hop & 0-5°C
trong 70 phut. BS sung nhé giot axit hypophosphoro (50 %, 36,5 ml, 351 mmol) & 5—
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10°C trong hon 40 phut. Sau khi bd sung xong, hén hop tu néng nhanh dén 35°C, v sau
d6 1am mét hdn hop dén 10-20°C. Sau khi khudy & 10-20°C trong 2 gid, gitt hdn hop
trong t lanh qua dém. Sau d6, 1am 4m hén hop dn nhiét do trong phong va khudy trong
1 gid. Pha lodng hdn hop véi nude (400 ml) va chiét bang ete (2 x 250 ml). Lam khd
dich chiét gom dugc va lam bay hoi. Chung cét thu duoc san phdm 13 mot chit dau
(19,93 g, hiéu suét 66 %), nhiét do s6i 98—112°C & 2,0 kPa.
'H NMR (CDCl;) 7,89 (s, 1H), 7,84 (s, 1H), 7,58 (s, 1H).
Vidu6
Piéu ché 1-[3-clo-5-(triflometyl)phenyl]-2,2,2-trifloetanon

B6 sung nhé giot dung dich tetrahydrofuran cua isopropylmagie clorua (2M,
36,0 ml, 71,8 mmol) vao mot dung dich chia 1-clo-3-iodo-5-(triflometyl)benzen
(nghia 13 san pham cua Vi du 5) (20,0 g, 65,3 mmol) trong tetrahydrofuran (30 ml) &
~5°C. Khudy hdn hop trong 1 gid & 0-5°C. B sung nho giot metyl trifloaxetat
(10,0 g, 78,1 mmol) vao hdn hop ddng thoi duy tri nhiét d6 0—5°C. Sau khi bd sung
xong, khudy hdn hop trong 90 phit.

B6 sung nhé giot axit clohydric (IN, 100 ml) vao hdn hop & 0-5°C. Sau khi bd
sung xong, chiét hdn hop bang ete (2 x 100 ml).

Lam kho dich chiét gom dugc vi lim bay hoi. Hoa tan diu niy trong toluen
(55 ml), va b6 sung monohydrat ciia axit p-toluensulfonic (0,100 g, 0,525 mmol) vio
hdn hop. Pun sbi hdn hop trong 30 phit, va loai nuéc/toluen metanol/toluen ddng so6i
bang chung cit & 4p sudt khi quyén. Tiép tuc chung cit & 4p suit giam thu dugc san
pham 12 mét chat dau (12,4 g, hiéu sudt 69 %), nhiét d6 s6i 93—103°C & 6,7 kPa.
'H NMR (CDCl;) 8,21-8,19 (m, 2H), 7,95 (s, 1H).
Vidu7

Piéu ché 4-[5-[3-clo-5-(triflometyl)phenyl]-4,5-dihydro-5-(triflometyl)-3-isoxazolyl ]-N-
[2-0x0-2-[(2,2,2-trifloetyl)amino]etyl]-1-naphtalencarboxamit

Buéc A: Piéu ché 4-axetyl-1-naphtalencarbonyl clorua

B6 sung thionyl clorua (35,00 g, 0,29 mol) vao mot dung dich chtra 4-axetyl-1-
naphtalenaxit carboxylic (51,70 g, 0,24 mol) trong toluen (350 ml). Lam 4m hén hop
dén 90°C trong 8,5 gid. Sau khi 1am mét dén 25°C, loai dung méi & 4p suét giam thu
dugc san phém néu & d& muc 13 mét chét rin tréng nhat (55,1 g, hiéu suit 98,7 %).
IR (nujol) 1758, 1681, 1515, 1352, 1282, 1245,1218, 1190, 1117, 1053, 923, 762 cm™".

-50-



30032

'H NMR (CDCl,): 8,72-8,69 (m, 1H), 8,50 (d, J=7,6 Hz, 1H), 8,44—8,41 (m, 1H),
7,82 (d, J=7,9 Hz, 1H), 7,76-7,65 (m, 2H), 2,77 (s, 3H). .
Budc B:  Diéu ché 4-axetyl-N-[2-0x0-2-[(2,2,2-trifloetyl)amino]etyl]-1-
naphtalencarboxamit

B& sung nho giot dung dich chita 2-amino-N-=(2,2,2-trifloetyl)axetamit (2'1,90 g,
0,14 mol) trong 1,2-dicloetan (80 ml) trong 15 phut vao dung dich chtra san phim cia
Vi du 7, Budc A (32,50 g, 0,14 mol) trong 1,2-dicloetan (160 ml) & nhiét 4o tu 25
dén 30°C. Khudy hén hop thu duoc thém 10 phut & 25°C. Sau d6, bd sung nho giot
dung dich chira trietylamin (14,20 g, 0,14 mol) trong 1,2-dicloetan (80 ml) trong 44
phut & 25°C, va khudy hdn hop thém 20 phuit & 25°C. Loai dung méi & ap sudt giam,
va hoa tan phan con lai trong axetonitril néng (50 ml). Sau d6, 1am mat hdn hop dén
25°C, va bd sung nho giot nude (40 ml). Lam lanh hdn hop xudng dén 0°C va loc.
Rira chit rin tach ra bing nudc (100 ml) va lam kho qua dém trong mot 10 chan
khong (khoang 16-33 kPa & 50°C) cho san pham néu & d& muc 12 mot chit ran tring
nhat (37 g, hiéu suét 75 %) néng chay & 169-169°C.
IR (nujol) 3303, 3233, 3072, 1698, 1683, 1636, 1572, 1548, 1447, 1279, 1241, 1186,
1159 cm™.
"H NMR (CD;S(=0)CD;): 8,95 (t, J=5,8 Hz, 1H), 8,72 (t, J/=6,5 Hz, 1H), 8,55 (dd,
J=6,5, 2 Hz, 1H), 8,37-8,33 (m, 1H), 8,13 (d, J/=7,3 Hz, 1H), 7,70-7,60 (m, 3H),
4,07-3,95 (m, 4H), 2,75 (s, 3H).
Buéc C:  Diéu ché 4-[3-[3-clo-5-(triflometyl)phenyl]-4,4,4-triflo-1-oxo0-2-buten-

1-yl]-N-[2-0x0-2-[(2,2,2-trifloetyl)amino]etyl]-1-naphtalencarboxamit

Pua hdn hop gém san pham cta Vi du 7, Bude B (10,00 g, 28,38 mmol), 1-[3-clo-
5-(triflometyl)phenyl]-2,2,2-trifloetanon (9,00 g, 32,5 mmol), canxi hydroxit (1,05 g,
14,2 mmol), N,N-dimetylformamit (20 ml) va tert-butyl metyl ete (32 ml) vao mét binh
phan tng c6 trang bi nhiét ké. Ni binh phan ng véi cot Oldershaw mudi dia, san pham
ra dugc cho ngung tu va nap vao dung cu léng gan ban dau dugc nhdi tert-butyl metyl
ete. Duy tri mdi trudng nito trong thiét bi. N&i phan trén cta dung cu ldng gan dé dua
phan ngung tu trd lai dia thtr nam cta cot Oldershaw. B6 tri ndy dam bao ring fert-butyl
metyl ete 4m (chira hoi nuéc) khéng bi quay nguoc trd lai tir dung cu ling gan vao binh
phan mg. Mot van thdo & day dung cu ling gan cho phép loai fert-butyl metyl ete thém
vao nudc tir dung cu ling gan. Lam néng hdn hop phan ting dé chung cit rert-butyl

metyl ete/ ddng s6i nu6e. Vi binh lng gan chita mot luong fert-butyl metyl ete di dé hoa
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tan tit ca nuéc dugc tao thanh tir phan tng, phan ngung tu trong binh khong tach thanh
cac 16p chira phan 16n nudc va tert-butyl metyl ete. Vi hdn hop phan tng ban dau hau
nhu chira fert-butyl metyl ete, hdn hop s6i & nhiét d6 khong qua cao so véi nhiét do soi
thong thuong cua fert-butyl metyl ete (vi du, khoang 65—70°C). Phan Uing x4y ra tuong
d6i chdm & nhiét do nay, do d6 phin ngung tu dwoc x4 chim tir binh ling gan dé loai
tert-butyl metyl ete. Vi ndng dd terz-butyl metyl ete gidm trong hdn hop phan g, nhiét
dd soi ciia hdn hop phan tmg ting. Loai fert-butyl metyl ete bing cach x4 van dung cu
1ing gan cho dén khi nhiét d sbi ciia hdn hop phan ting dat dén khoang 85°C. Dé duy tri
nhiét do nay, bd sung tert-butyl metyl ete, khi can, dé bu lugng mét cua dung méi tir thiét
bi. Tdng thoi gian tir khi bit dlu 1am néng hdn hop phan tng dén khi ngimg chung cét,
khong bao gdm thoi gian nghi qua dém, 13 khoang 6 gid.
‘ Pé tach san phim, 1am ngudi hdn hop dén nhiét do trong phong va sau d6 bd
sung vao hdn hop gdm fert-butyl metyl ete (50 ml) va axit clohydric 1 N (100 ml).
Téach pha hitu co, va bd sung nhéd giot heptan (60 ml). Loc hdn hop thu dugc san
phdm néu & d& muc 12 mot chét rin tring nhat hdn hop gdm cac chit ddng phan (14 g,
hiéu suét 81 %) noéng chay & 174,5-177°C.
IR (nujol) 3294, 1697, 1674, 1641, 1541, 1441, 1364, 1313, 1275, 1246, 1163, 1.104 cm™.
'"H NMR (CD;S(=0)CD;): (chit ddng phan chinh) 8,91 (t, /=6,2 Hz, 1H), 8,73 (t,
J=6,4 Hz, 1H), 8,44-8,30 (m, 2H), 8,18 (d, J/=7,7 Hz, 1H), 7,97-7,61 (m, 7H), 4,06—
3,95 (m, 4H).
Buéc D: Diéu ché 4-[5-[3-clo-5-(triflometyl)phenyl]-4,5-dihydro-5-(triflometyl)-3-
isoxazolyl]-N-[2-0x0-2-[(2,2,2-trifloetyl)amino]etyl]-1-naphtalencarboxamit
B4 sung nhé giot natri hydroxit trong nudc (50 %, 3,04 g, 38,0 mmol) vio dung
dich dugc khudy chira hydroxylamin sulfat (1,48 g, 9,02 mmol) trong nuéc (28 ml) &
25°C. Sau khi b6 sung xong, thém nhé giot san phdm ctia Vi du 7, Budc C (10,00 g,
16,33 mmol) trong tetrahydrofuran (60 ml) trong 40 phut. Sau khi bd sung xong,
khudy hdn hop thém 30 phat. loai dung méi & &p suét giam va bd sung axit clohydric
IN (100 ml). Chiét hdn hop bing ete (2 x 100 ml), va 1am khé dich chiét gom dugc
va lam bay hoi. Hoa tan phén con lai trong axetonitril (30 ml), 1dm lanh dén 0°C, va
loc @8 thu san phidm néu & d& muc 13 chét rén mau tring (7,84 g, hiéu suit 77 %) néng
chay & 107-108,5°C (sau khi két tinh lai tir axetonitril).
IR (nujol) 3312, 1681, 1642, 1536, 1328, 1304, 1271, 1237, 1173, 1116 cm ™.
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"H NMR (CD;S(=0)CD;): 8,98 (t, J=5,8 Hz, 1H), 8,82 (d, J=7,4 Hz, 1H), 8,74 (t,

J=6,5 Hz, 1H), 8,40 (d, J=9,7 Hz, 1H), 8,09 (d, J=15,3 Hz, 2H), 7,93 (d, J=7,6 Hz,

2H), 7,75-7,04 (m, 3H), 4,63 (s, 2H), 4,07-3,96 (4H, m).

Vidu7a

Theo cach khac, didu ché 4-[5-[3-clo-5-(triflometyl)phenyl]-4,5-dihydro-5-(triflometyl)-3-
isoxazolyl]-N-[2-0x0-2-[(2,2,2-trifloetyl)amino]etyl]-1-naphtalencarboxamit

Buéc A:  Diéu ché 4-[3-[3-clo-5-(triflometyl)phenyl]-4,4,4-triflo-1-0x0-2-buten-
1-yl]-N-[2-0x0-2-[(2,2,2-trifloetyl)amino]etyl]-1-naphtalencarboxamit

Pua hén hop gdm  4-axetyl-N-[2-ox0-2-[(2,2,2-trifloetyl)amino]etyl]-1-
naphtalencarboxamit (100,00 g, 267,23 mmol), 1-[3-clo-5-(triflometyl)phenyl]-2,2,2-
trifloetanon (86,92 g, 288,6 ramol) va axetonitril (500 ml) vao binh phan ting dugc trang bi
nhiét k& N&i binh phan tng véi cot Oldershaw mudi dia. Duy tri méi trudng nito trong
thiét bi. Lam néng hén hop dén nhiét do s6i, trong thdi gian ndy nhiét d cia phan trén cot
13 82°C. B6 sung nho giot kali cacbonat vao hén hop phéan tmg dé kiém soét téc dd phan
tmg. Ban dau, bd sung 0,40 g kali cacbonat, tiép theo thém 14n Iuot cic phan 0,1 g trong
cac khoang thoi gian 30, 60, 120 va 180 phut, va 0,40 g trong cac khodng thoi gian 240 va
300 phut ké tir 1an bd sung kali cacbonat dau tién. Trudc khi bd sung vao hén hop phan
mg, tao kali cacbonat nhio bing mot lrgng nhé axetonitril (khoang 3 ml axetonitril dugc
st dung dé tao ra 0,40 g kali cacbonat nhdo, va khoang 2 ml axetonitril dugc str dung dé
tao ra 0,1 g kali cacbonat nhao). Tiép tuc loai axetonitril/déng s0i nudc (nhiét do soi
76,5°C) tux phén trén cot khi né dugc tao ra. Sau 14n bd sung kali cacbonat cubi cung, dun
s6i hdn hop thém 60 phut. Sau téng thoi gian 6 gid ké tir khi bit diu bd sung kali cacbonat,
loai thém axetonitril bing chung cit cho dén khi loai dugc 265 ml axetonitril va
axetonitril/ddng s6i nude. Lam ngudi hdn hop dén 25°C, va bd sung nude (48 ml) vao hén
hop. Lam lanh hdn hop dén 0°C trong 30 phut, gitt & nhiét d6 niy trong 60 pht, va sau d6
loc. Rira chét ran tach ra bang axetonitril: nudc (96 ml, 26:5 axetonitril: nudc).

Lam kho san phdm trong mét 10 chan khéng (khoang 16-33 kPa ¢ 55°C) qua
dém thu duoc san phdm 12 mot chit rén tring nhat (150,51 g 13 hdn hop gdm cac chét
ddng phan, hiéu suét 92,2 %). ‘

Ph "H NMR ciia phin 16n chit ddng phén 13 gibng so véi phd cua chit duge
didu ché trong Vi du 7, Budc C.

Buéc B: Piéu ché 4-[5-[3-clo-5-(triflometyl)phenyl]-4,5-dihydro-5-(triflometyl)-3-
1soxazolyl]-N-[2-0x0-2-[(2,2,2-trifloetylJamino]etyl]-1-naphtalencarboxamit
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B6 sung dong thoi dung dich chira natri hydroxit (15,10 g dung dich trong nuéc
50 %, 0,19 mmol) trong nudc (téng thé tich 67,5 ml) va moét dung dich chira
hydroxylamin sulfat (7,75 g, 47,3 mmol) trong nuéc (téng thé tich 67,5 ml) vio san
phidm ctia Vi du 7a, Buéc A (51,90 g, 81,78 mmol) trong tetrahydrofuran (300 ml) &
25°C trong 75 phit. Sau khi bd sung xong, khudy hdn hop thém 180 phut. Axit hoa
hdn hop dén khoang pH 3 bing cachi bd sung axit clohydric (d4m dic, khoang 11 g).
Loai 16p trong nudc, va 1am néng dung dich hitu co con lai dén séi. B6 sung
axetonitril, va loai phan chung cit axetonitril/tetrahydrofuran cho dn khi nhiét do
chung cat dat 82°C, chi ra rang tit ca tetrahydrofuran di duoc loai hét. P& hdn hop
nguoi dén 25°C, va loai axetonitril & ap suét giam. Hoa tan phén con lai trong
axetonitril (200 ml), 1am lanh dén 0°C, va loc hdn hop thu dugc dé thu san phidm néu
& d& muc 13 chét rén mau tréng (43,45 g, hiéu suét 84 %).

Phé 'H NMR ctia san phim 13 giéng v6i phd cua chat duoc didu ché trong Vi du
7, Buéc D.
Vidu7b
Theo cach khac, Piéu ché 4-[3-[3-clo-5-(triflometyl)phenyl]-4,4,4-triflo-1-oxo0-2-buten-1-

yl]-N-[2-0x0-2-[(2,2,2-trifloetyl)amino]etyl]-1-naphtalencarboxamit

Pua hdn hop gdm 4-axetyl-N-[2-0x0-2-[(2,2,2-trifloetyl)amino]etyl]-1-
naphtalencarboxamit (50,00 g, 135,1 mmol), 1-[3-clo-5-(triflometyl)phenyl]-2,2,2-
trifloetanon (43,93 g, 145,8 mmol) va axetonitril (250 ml) vao binh phan ing dugc trang
bi nhiét k&. Nbi binh phan Gng vé6i cot Oldershaw mudi dia. Duy tri m6i trudng nito
trong thiét bi. 1dm néng hdn hop dén nhiét do séi, trong thoi gian nay nhiét d6 cta phin
trén cot 12 82°C. Bb sung nho giot 1,8-diazabixyclo[5.4.0Jundec-7-en (DBU) vao hdn
hop phan tmg dé kiém soat téc do phan tmg. Ban dau, bd sung 0,20 g DBU, tiép theo
thém 1an Iuot timg phan 0,052 g trong céc khoang thoi gian 30, 90, 150 va 210 phut, va
ting phan 0,20 g trong c4c khoang thoi gian 270 va 330 phat ké tir sau 14n bd sung DBU
ban dau. Pha lodng mdi phin DBU véi axetonitril (2 ml) truéc khi bd sung vao hdn hop
phén tng. Tiép tuc loai axetonitril/ddng s6i nuéc (nhiét do s6i 76,5°C) tir phan trén cot
khi n6 dugc tao thanh. Sau 14n bd sung DBU cudi ciing, dun s6i hdn hop thém 60 phut.
Sau tong thdi gian 6 gid tir khi bt diu bd sung DBU, loai thém axetonitril bang chung
cit cho dén khi tong 138 ml axetonitril va axetonitril/ddng s6i nudc d duge loai hét.

Lam ngudi hdn hop dén 25°C, va bd sung nudc (24 ml) vao hdn hop. Lam lanh hén hop
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dén 0°C trong 30 phut, gitt & nhiét do nay trong 60 phut, va sau d6 loc. Rira chét rin tdch
ra bang axetonitril: nuéc (48 ml, 26:5 axetonitril: nudc).
; Lam kho san phdm trong mot 16 chan khong (khoang 16-33 kPa & 55°C) qua
dém thu dugc san phdm 13 mot chét rén tring nhat (76,0 g 12 hdn hop gdm cac chét
ddng phan, hiéu suit 92,0 %).

Phé "H NMR ciia phin 16n chit ddng phan 13 gidng so v6i phd cua chét duoc
diéu ché trong Vi du 7, Buéc C.
Vidu8

Diéu ché metyl 4-[5-[3-clo-5-(triflometyl)phenyl]-4,5-dihydro-5-(triflometyl)-3-
1soxazolyl]-1-naphtalencarboxylat
Buéc A:  Diéu ché metyl 4-[3-[3-clo-5-(triflometyl)phenyl]-4.4,4-triflo-1-0x0-2-
buten-1-yl]-1-naphtalencarboxylat

Lam néng hdn hop gém metyl 4-axetyl-1-naphtalencarboxylat (7,83 g, 34,3 mmol),
1-[3-clo-5;(triﬂometyl)phenyl]-2,2,2-triﬂoetanon (10,43 g, 37,71 mmol), canxi hydroxit
(1,25 g, 16,9 mmol), N,N-dimetylformamit (27 ml) va tert-butyl metyl ete (44 ml) dén
nhiét d hoi luu. Loai tert-butyl metyl ete/déng s01 nudc nhu dugc mo ta trong Vi du 7,
Buéc C. Vi binh ling gan chira mot luong fert-butyl metyl ete du dé hoa tan tit ca nudc
dugc tao thanh tir phan Gng, phdn ngung tu trong binh khong tach thanh cac 16p chu yéu
chirta nu6c va fert-butyl metyl ete. Loai terz-butyl metyl ete bang cach xa chim tir binh
ling gan cho dén khi nhiét d6 phan Gng 13 85°C. P& duy tri nhiét d6 nay, bd sung tert-
butyl metyl ete khi cin dé bu lugng mét cta dung méi tir thiét bj. Téng thoi gian tir khi
bét diu 1am néng hdn hop phan tng dén khi ngimg chung ct 12 khoang 4,5 gid.

Lam ngudi hdn hop dén 25°C va rét vao mot hdn hop gém axit clohydric 0,5N
(100 ml) va tert-butyl metyl ete (50 ml). Axit hoa hdn hop bang axit clohydric dam
ddc va lam bay hoi, va két tinh phan con lai tir hexan (40 ml) thu duoc san phdm néu
& d& muc 13 chét rin mau vang (13,24 g, hidu suét 79 %) néng chay & 90-90,5°C (sau
Kkhi két tinh lai tir hexan).
IR (nujol) 3071, 1721, 1710, 1671, 1516, 1439, 1316, 1280, 1252, 1178, 1129, 1103,
1026, 888, 861 cm™".
'H NMR (CDCly): 8,77-8,73 (m, 1H), 8,28-8,25 (m, 1H), 8,0 (d, J= 7,6 Hz, 1H), 7,67-
7,60 (m, 3H), 7,40 (d, /= 1,4 Hz, 1H), 7,32 (s, 1H), 7,23 (s, 1H), 7,20 (s, 1H), 4,02 (s, 3H).
Bu6c B:  Diéu ché metyl 4-[5-[3-clo-5-(triflometyl)phenyl]-4,5-dihydro-5-

(triflometyl)-3-isoxazolyl]-1-naphtalencarboxylat
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B4 sung nhé giot natri hydroxit trong nudce (50 %, 2,08 g, 25,5 mmol) vao dung
dich dugc khudy chira hydroxylamin sulfat (1,07 g, 6,52 mmol) trong nudc (20 ml) &
25°C. Sau khi bé sung xong, thém nhd giot san phém cua Vi du 8, Budc A (5 g,
10,27 mmol) trong tetrahydrofuran (20 ml) trong 40 phut. Sau bd sung xong, khudy
hdn hop thém 30 phat. Tach pha hitu co va bd sung vio axit clohydric (100 ml). Chiét
hdn hop véi etyl axetat (2 x 20 ml). Lam bay hoi dung méi hiru ¢co & 4p suét giam.
Hoa tan lai phan con lai trong axit axetic (16 ml) va sau d6 1am 4m dén 100°C. B
sung nho giot nudc (2 ml), va 1am ngudi hdn hop dn 50°C. Tao tinh thé mim hdn
hop bing mét luong metyl 4-[5-[3-clo-5-(triflometyl)phenyl]-4,5-dihydro-5-
(triflometyl)-3-isoxazolyl]-1-naphtalencarboxylat nhé d& duogc chudn bi trude va sau
d6 1am ngudi dén 25°C. B sung nudce (2 ml) va 1am lanh hdn hop dén 0°C. Loc hdn
hop, va rira chit rin bing axit axetic: nudc (8 ml: 2 ml). Lam kho chét rén trong 10
chan khéng thu duoc san phém néu & d& muc 14 chét rin mau tréng (3,91 g, hiéu suét
76 %) néng chay & 111,5-112°C (sau két tinh lai tir axetonitril).

IR (nujol) 1716, 1328, 1306, 1287, 1253, 1242, 1197, 1173, 1137, 1114, 1028, 771 cm™".
"H NMR (CDCl,): 8,90-8,87 (m, 1H), 8,82-8,79 (m, 1H), 8,10 (d, J=7,7 Hz), 7,87 (s,
1H), 7,81 (s, 1H), 7,72-7,67 (m, 3H) 7,55 (d, J/=7,6 Hz, 1H), 4,34 (1/2 ABq, J=17,3
Hz, 1H), 4,03 (s, 3H), 3,93 (1/2 ABq, J=17,3 Hz, 1H).

Cac Bang 1-8 sau xac dinh cac két hop dac hiéu cta cac chét phan ng, cac chét
trung gian va cic san phim minh hoa cic phuong phap cua sang ché. Cac bang nay
dic biét mo ta cic hop chat ciing nhur cac bién dbi dic biét. Trong cac bang nay: Bt
nghia 1a etyl, Me nghia 1a metyl, CN nghia la xyano, Ph nghia 1a phenyl, Py nghia la
pyridinyl, c-Pr nghia 1& xyclopropyl, i-Pr nghia 1a isopropyl, n-Pr nghia la propyl
thong thudng, s-Bu nghia 1a butyl béc hai, #~Bu nghia 1a butyl bac ba, SMe nghia 1a
metylthio, S(O), nghia la sulfonyl va Thz nghia 1a thiazol. Cé4c lién két nhém duoc
viét tit nhu nhau; vi du, “S(0),Me” nghia 1a metylsulfonyl.

Cé4c bang 1-6 d& cap dén phuong phap theo so dd 1 bién dbi cac hop chét c6 céc.
cong thiic 2 va 3 thanh cac hop chit twong tng c6 cong thirc 1. Bién d6i nay duoc

cho 13 xay ra thong qua cac trung gian 13 cac hop chit c6 cong thirc 11.
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1 dong soi 1

Trong cac vi du cai bién dugc thé hién trong cac bang nay, M 1a Ca, va nudc dugc
chung cét 13 ddng sbi tir hdn hop phan ting bao gdm N,N-dimetylformamit 13 dung
moi khoéng proton phan cuc va fert-butyl metyl ete 1a dung mo6i khdng proton c6 kha
ning tao thanh hdn hop ddng s6i thap véi nude.

Bang 1

Z1la ;vaQla ‘ O |
R2b N\RS

R2c
0

R2a sz ch RS RZa R2b R2c RS
Cl H Cl CH,CH; CF;, H da CH,CH;
Cl H Cl CH,-i-Pr | CF;, H CCl CH,-i-Pr
Cl H Cl CH,CH,CI CF; H CH,CH,CI
Cl H Cl CH,CH,OH - CF, H CH,CH,0H
Cl H Cl. CH(Me)CH,OH CF;, H CH(Me)CH,0H
Cl H CH,CH(Me)OH CF;, H CH,CH(Me)OH
Cl H CH,C(Me),OH CF;, H da CH,C(Me),OH
Cl H Cl CH,CH,CH,OH CF;, H CH,CH,CH,0H
Cl H Cl CH,C(Me),CH,0H CF;, H CH,C(Me),CH,0H
Cl H CH,CH,CH(Me)OH CF;, H CH,CH,CH(Me)OH
Cl H CH,C(=O)N(H)Et CF;, H a CH,C(=O)N(H)Et
cl H CH,C(=O)N(H)-i-Pr CF;, H da CH,C(=O)N(H)-i-Pr
Cl H Cl CH,C(=O)N(H)CH,-i-Pr CF;, H da CH,C(=O)N(H)CH,-i-Pr
Cl H Cl CHMe)C(=0)NH)CH,-i-Pr CF;, H Cl CHMe)CEO)NH)CH,-i-Pr
Cl H Cl CH,C(=O)N(H)CH,CH,Cl CF;, H Cl CHCEONH)CH,CH,CI
Cl H Cl CHMe)C(=0)NH)CH,CH,CI CF; H Cl CHMe)CEO)NH)CH,CH,CI
Cl H Cl CH,C(=O)N(H)CH,CH,F CF;, H CH,C(=O)NH)CH,CH,F
Cl H Cl CHMe)C(=O)NH)CH,CH,F CF; H Cl CHMe)C(EONH)CH,CHF
Cl H Cl CH,CF; CF;, H . CH,CF;
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Cl H Cl
Cl. H Cl
Cl H Cl
Cl H C
Cl H Cl
Cl H Cl
Cl H (l
Cl H Cl
Cl H Cl
Cl H Cl
Cl H d
Cl H C(l
Cl H (l
Cl H Cl
Cl H Cl
Cl H (I
Br H Br
Br H Br
Br H Br
Br H Br
Br H Br
Br H Br
Br H Br
Br H Br
Br H Br
Br H Br
Br H Br
Br H Br
Br H Br
Br H Br
Br H Br
Br H Br
Br H Br
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RS
CH,-(2-Py)
CH,-(4-Thz)
CH,-c-Pr
CH,CH,Sme
CH(Me)CH,Sme
CH,CH,CH,Sme
CH,CH,S(=O)Me
CH(Me)CH,S(=0)Me
CH,CH,CH,S(=0)Me
CH,CH,S(0),Me
CH(Me)CH,S(0),Me
- CH,CH,CH,S(0),Me
CH,C(=O)N(H)CH,CF;
CH(Me)C(=O)NH)CH,CF;

R2
CF;
CF;
CFs
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;

CH,CEO)NH)CH,CH,SMe | CF,
CH2C(=O)N(I‘I)CI‘12CH28(O)2MC CF3

CH,CH,;
CH,-i-Pr
CH,CH,CI
CH,CH,0H
CH(Me)CH,0H
CH,CH(Me)OH
CH,C(Me),0H
CH,CH,CH,0H
CH,C(Me),CH,OH
CH,CH,CH(Me)OH
CH,C(=O)N(HDEt
CH,C(=O)N(H)-i-Pr
CH,C(=0)N(H)CH,-i-Pr

CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;

CH(Me)C(=0)N(H)CH,-i-Pr CF,

CH,C(=O)N(H)CH,CH;Cl

CF;

CH(Me)C(=0)N(H)CH,CH,Cl | CF;

CH,C(=O)N(H)CH,CH,F

CF;
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CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;

RS
CH,-(2-Py)
CH,-(4-Thz)
CH,-c-Pr
CH,CH,SMe
CH(Me)CH,SMe
CH,CH,CH,SMe
CH,CH,S(=0)Me
CH(Me)CH,S(=0)Me
CH,CH,CH,S(=O)Me
CH2CH28(O)2MC
CH(Me)CH,S(0),Me
CH,CH,CH,S(O),Me
CH,C(=O)N(H)CH,CF;
CH(Me)C(=O)N(H)CH,CF;
CH,C(=O)N(H)CH,CH,SMe
CH,C(=O)N(H)CH,CH,S(O),Me
CH,CH;

CH,-i-Pr
CH,CH,(CI
CH,CH,OH
CH(Me)CH,OH
CH,CH(Me)OH
CH,C(Me),OH
CH,CH,CH,OH
CH,C(Me),CH,OH
CH,CH,CH(Me)OH
CH,C(=O)N(H)Et
CH,C(=O)N(H)-i-Pr
CH,C(=O)N(H)CH,-i-Pr
CH(Me)C(=O)N(H)CH,-i-Pr
CH,C(=O)N(H)CH,CH,Cl
CH(Me)C(=O)N(H)CH,CH,Cl
CH,C(=O)N(H)CH,CH,F
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R*® R® R* R’ R*® R® R® R’

Br H Br CH(Me)C(=0)N(H)CH,CH,F CF; H CF; CHMe)C(=0)N(H)CH,CH,F
Br H Br CH,CF; CF; H CF CH,CF,

Br H Br CH,~(2-Py) CF, H CF, CH,-(2-Py)

Br H Br CH,-(4-Thz) CF; H CF, CH,-(4-Thz)

Br H Br CH,-c-Pr CF; H CK CH,-c-Pr

Br H Br CH,CH,Sme CF; H CF CH,CH,SMe

Br H Br CH(Me)CH,Sme " CF; H CF, CH(Me)CH,SMe

Br H Br CH,CH,CH,Sme CF; H CF CH,CH,CH,SMe

Br H Br CH,CH,S(=0)Me CF; H CF CH,CH,S(=0)Me

Br H Br CH(Me)CH,S(=0)Me CF; H CF CH(Me)CH,S(=0)Me
Br H Br CH,CH,CH,S(=0)Me CF; H CF CHZCH2CHZS(=O)Me
Br H Br CH,CH,S(0),Me CF; H CF CH,CH,S(O),Me

Br H Br CH(Me)CH,S(O),Me CF; H CF CH(Me)CH,S(O),Me
Br H Br CH,CH,CH,S(O),Me CF; H CF CH,CH,CH,S(O),Me
Br H Br CH,C(=O)N(H)CH,CF; CF; H CF CH,C(=O)N(H)CH,CF;
Br H Br  CH(Me)C(=O)N(H)CH,CF; CF; H CF; CHMe)C(=O)N(H)CH,CF;
Br H Br CH,C(=O)N(H)CH,CH,SMe CF; H CF; CH,C(=O)N(H)CH,CH,SMe
Br H Br CH,CEONH)CH,CH,S(O),Me | CF; H CF; CH,C(=0)NH)CH,CH,S(0),Me
CF;, H H CH,CH; | ca ca ca CH,CH,

CF; H H CH,-i-Pr Cl Cl cl CH,-i-Pr

CF; H H CH,CH,Cl Cl c cl CH,CH,CI

CF; H H CH,CH,0H cI c «a CH,CH,OH

CF; H H CH(Me)CH,0H Ccl cl cl CH(Me)CH,OH
CF; H H CH,CH(Me)OH | a a « CH,CH(Me)OH
CF; H H CH,C(Me),0H Cl Cl cl CH,C(Me),OH

CF; H H CH,CH,CH,OH Cl Cl cl CH,CH,CH,0H
CF; H H CH,C(Me),CH,OH cl c «c CH,C(Me),CH,OH
CF; H H CH,CH,CH(Me)OH Cl C cl CH,CH,CH(Me)OH
CF; H H CH,C(=O)N(H)Et Cl C cl CH,C(=O)N(H)Et

-68-



R2a sz RZC

CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
" CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
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RS
CH,C(=O)N(H)-i-Pr.
CH,C(=O)N(H)CH,-i-Pr
CH(Me)C(=0)N(H)CH,-i-Pr
CH,C(=O0)N(H)CH,CH,CI
CH(Me)C(=O)N(H)CH,CH,CI
CH,C(=0)N(H)CH,CH,F
' CH(Me)C(=0)N(H)CH,CH,F
CH,CF;
CH,-(2-Py)
CH,(4-Thz)
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R5
CHZC(=_O_)N(H)Et
CH,C(=O)N(H)-i-Pr
CH,C(=0)N(H)CH-i-Pr

CH(Me)C(=O)N(H)CH,-i-Pr

CH,C(=0)N(H)CH,CH,CI

CH(Me)C(=0)N(H)CH,CH,CI

CH,C(=0)N(H)CH,CH,F

CH(Me)C(=0)N(H)CH,CH,F

CH,CF;
CH,-(2-Py)
CH,-(4-Thz)
CH,-c-Pr

~ CH,CH,SMe
CH(Me)CH,SMe
CH,CH,CH,SMe
CH,CH,S(=O)Me
CH(Me)CH,S(=0)Me
CH,CH,CH,S(=0)Me
CH,CH,S(0),Me
CH(Me)CH,S(O),Me
CH,CH,CH,S(0),Me
CH,C(=O)N(H)CH,CF;
CHMe)C(=O)N(H)CH.CF;

CH,C(=0)N(H)CH,CH,SMe
CH,C(=0)N(H)CH,CH,S(O),Me

CH,CH;
CHy-i-Pr
CH,CH,Cl1
CH,CH,0H
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CH,C(=0)N(H)CH,-i-Pr
CH(Me)C(=0)N(H)CHj-i-Pr
CH,C(=0)N(H)CH,CH,Cl
CH(Me)C(=0)N(H)CH,CH,CI
CH,C(=0)N(H)CH,CH,F
CH(Me)C(=0)N(H)CH,CH,F
CH,CF,
CH,-(2-Py)
CH,-(4-Thz)
CH,-c-Pr
CH,CH,SMe
CH(Me)CH,SMe
CH,CH,CH,SMe
CH,CH,S(=0)Me
CH(Me)CH,S(=0)Me
CH,CH,CH,S(=0)Me
CH,CH,S(O),Me
CH(Me)CH,S(O),Me
CH,CH,CH,S(0),Me
CH,C(=0)N(H)CH,CF;
CH(Me)C(=O)N(H)CH,CF;
CH,C(=0)N(H)CH,CH,SMe
CH,C(=0)N(H)CH,CH,S(0);Me
CH,CH;
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CH,CH,CI
CH,CH,0H
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R’ R® R®
CH(M;)—CHZOH _ c o c
CH,CH(Me)OH cl o cl
CH,C(Me),OH cl cl
CH,CH,CH,0H c c

' CH,C(Me),CH,0H cl cl
CH,CH,CH(Me)OH cl cl
CH,C(=O)N(H)Et cl cl
CH,C(=O)N(H)-i-Pr coa

CH,C(=0)N(H)CH,-i-Pr cl cl

CH(Me)C(=O)N(H)CH,-i-Pr cl o cl
CH,C(=0)N(H)CH,CH,CI c o cl
CH(Me)C(=0)N(H)CH,CH,CI cl cl
CH,C(=O)N(H)CH,CH,F cl cl
CH(Me)C(=0)N(H)CH,CH,F cl cl
CH,CF; cl cl
CH,-(2-Py) cl cl
CH,-(4-Thz) cl cl
CH,-c-Pr cl o cl
CH,CH,SMe cl cl
CH(Me)CH,SMe cl cl
CH,CH,CH,SMe cl o cl
CH,CH,S(=0)Me cl o cl

CH(Me)CH,S(=0)Me cl cl
CH,CH,CH,S(=0)Me cl cl
CH,CH,S(0),Me cl cl
CH(Me)CH,S(0),Me cl ¢l
CH,CH,CH,S(0),Me cl Cl

CH,C(=0)N(H)CH,CF; cl o cl

CH(Me)C(=0)N(H)CH,CF; cl a
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CH(Me)CH,OH
CH,CH(Me)OH
CH,C(Me),OH
CH,CH,CH,OH

CH,C(Me),CH,OH
CH,CH,CH(Me)OH
CH,C(=O)NH)Et
CH,C(=O)N(H)-i-Pr
CH,C(=O)N(H)CH,-i-Pr
CHMe)C(=0)NH)CH,-i-Pr
CH,C(=O)N(H)CH,CH,Cl
CH(Me)C(=O)NH)CH,CH,CI
CHZC(=O)N(}DCH2Cﬁ2F
CHMe)C(=O)N(H)CH,CH,F
CH,CF;
CH,-(2-Py)
CH,-(4-Thz)
CH,-c-Pr
CH,CH,SMe
CH(Me)CH,SMe
CH,CH,CH,SMe
CH,CH,S(=0)Me
CHMe)CH,S(=0O)Me
CH,CH,CH,S(=0)Me
CH,CH,S(O),Me
CH(Me)CH,S(0),Me
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CHZC(=O)N(I—-;)CH2CHZSM6
CH,C(=O)N(H)CH,CH,S(0),Me
CH,CH;

CH,-i-Pr

CH,CH,Cl |
CH,CH,OH
CH(Me)CH,OH
CH,CH(Me)OH
CH,C(Me),OH
CH,CH,CH,OH
CH,C(Me),CH,OH

CH,CH,CH(Me)OH -
CH,C(=O)N(H)Et
CH,C(=O)N(H)-i-Pr
CH,C(=O)N(H)CH,-i-Pr
CH(Me)C(=O)N(H)CH,-i-Pr
CH,C(=O0)N(H)CH,CH,Cl
CHMe)C(=O)N(H)CH,CH,Cl1
CH,C(=O)NH)CH,CH,F
CHMe)C(=O)N(H)CH,CH,F
CH,CF;
CH,-(2-Py)
CH,-(4-Thz)
CH,-c-Pr
CH,CH,SMe
CH(Me)CH,SMe

CH,CH,CH,SMe
" CH,CH,S(=0)Me
CH(Me)CH,S(=0)Me
CH,CH,CH,S(=0)Me
CH,CH,S(0),Me
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CH,CH,Cl
CH,CH,0H
CH(Me)CH,0H
CH,CH(Me)OH
CH,C(Me),0H
CH,CH,CH,OH
CH,C(Me),CH,0H
CH,CH,CH(Me)OH
CH,C(=O)N(H)Et
CH,C(=O)N(H)-i-Pr
CH,C(=O)N(H)CH,-i-Pr
CH(Me)C(=0)N(H)CH,-i-Pr
CH,C(=0)N(H)CH,CH,CI
CH(Me)C(=O)N(H)CH,CH,Cl
CH,C(=O)N(H)CH,CH,F.
CH(Me)C(=O)N(H)CH,CH,F
CH,CF;
CH,-(2-Py)
CH,~(4-Thz)
CH,-c-Pr
CH,CH,SMe
CH(Me)CH,SMe
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RS R
CH(Me)CH,S(0),Me Cl
CH,CH,CH,S(0),Me Cl

CH,C(=O)N(H)CH,CF; Cl
CH(Me)C(=O)N(H)CH,CF, Cl
CH,C(=O)N(H)CH,CH,SMe Cl
CH,C(=O)N(H)CH,CH,S(O),Me Cl
CH,CH; OCF;
CH,-i-Pr OCF;
CH,CH,CI OCF;
CH,CH,OH OCF;
CH(Me)CH,OH OCF;
CH,CH(Me)OH OCF,
CH,C(Me),OH OCF;
CH,CH,CH,OH OCF;
CH,C(Me),CH,O0H OCF;
CH,CH,CH(Me)OH OCF;
CH,C(=O)N(H)Et OCF;
CH,C(=O)N(H)-i-Pr OCF;
CH,C(=O)N(H)CH,-i-Pr OCF;
CH(Me)C(=O)N(H)CH,-i-Pr OCF,
CH,C(=O)N(H)CH,CH,CI OCF;
CH(Me)C(=O)N(H)CH,CH,CI OCF;
CH,C(=O)N(H)CH,CH,F OCF;
CH(Me)C(=O)N(H)CH,CH,F OCF;
CH,CF; OCF;
CH,-(2-Py) OCF;
CH,-(4-Thz) OCF;
CH,-c-Pr OCF;
CH,CH,SMe OCF;
CH(Me)CH,SMe OCF;
CH,CH,CH,SMe OCF;
CH,CH,S(=0O)Me OCF;
CH(Me)CH,S(=0O)Me' OCF;
CH,CH,CH,S(=O)Me OCF;
CH,CH,S(O),Me OCF;
CH(Me)CH,S(0),Me OCF;
CH,CH,CH,S(0),Me OCF,
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CH(Me)CH,S(0),Me
CH,CH,CH,S(0),Me

CH,C(=0)N(H)CH,CF;
CH(Me)C(=0)N(H)CH,CF;
CH,C(=0)N(H)CH,CH,SMe

CH,C(=0)N(H)CH,CH,S(0),Me
CH,CH;
CH,-i-Pr
CH,CH,CI
CH,CH,OH
CH(Me)CH,OH
CH,CH(Me)OH
CH,C(Me),OH
CH,CH,CH,OH
CH,C(Me),CH,OH
CH,CH,CH(Me)OH
CH,C(=O)N(H)E
CH,C(=O)N(H)-i-Pr
CH,C(=O)N(H)CH,-i-Pr
CH(Me)C(=0)N(H)CH,-i-Pr
CH,C(=0)N(H)CH,CH,CI
CH(Me)C(=0)N(H)CH,CH,CI
CH,C(=0)N(H)CH,CH,F
CH(Me)C(=0)N(H)CH,CH,F
" CH,CF;
CH,-(2-Py)
CH,-(4-Thz)
CH,-c-Pr
CH,CH,SMe
CH(Me)CH,SMe
CH,CH,CH,SMe
CH,CH,S(=0)Me
CH(Me)CH,S(=0)Me
CH,CH,CH,S(=0)Me
CH,CH,S(O),Me
CH(Me)CH,S(0),Me
CH,CH,CH,S(O),Me
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RZa sz ch R5 R2a sz RZC R5

CF;, H Br CH,C(=0)N(H)CH,CF; OCF; H Cl CH,C(=0)N(H)CH,CF;
CF, H Br CHMeCEONHICH,CF; | OCF, H Cl  CHMe)C(=O)NH)CH,CF;
CF;, H Br CHCEONECHCHSMe |OCF;, H Cl CH,CE=O)NH)CH,CH,SMe
CF, H Br CHCEONH)CHCHSO)LMe | OCF; H Cl CH,C(=O)NH)CH,CH,S(0),Me

Bang 8
Zla ;vaQla O
5
R OR

R2c
(0)
R2a R2b RZC R5 RZa sz RZC R5
Cl H CH; CF;, H Cl CH;
Cl H a4 CH,CH; CF; H Cl CH,CH;
Cl H Cl CHz-i-PI' CF3 H Cl CHz-i-Pr
Cl H Cl n-Pr CF; H Cl ‘ n-Pr
Cl H da i-Pr CF; H Cl i-Pr
Cl H a s-Bu CF; H Cl s-Bu
Cl H da t-Bu CF; H Cl t-Bu
Cl H (CH,)sCH; CF; H Cl (CH,)sCH;
Cl H CH,Ph CF; H Cl CH,Ph
Br H Br CH; CF; H CF; CH;,
Br H Br CH,CH; CF, H CF; . CH,CH;
Br H Br CH,-i-Pr CF; H CF; CH,-i-Pr
Br H Br n-Pr CF; H CF; n-Pr
Br H Br i-Pr "CF; H CF; i-Pr
Br H Br s-Bu CF; H CF; s-Bu
Br H Br t-Bu CF; H CF; t-Bu
Br H Br (CH2)5CH3 CF3 H CF3 (CH2)5CH3
Br H Br CH2Ph CF3 H CF3 CHzPh
CF;, H H CH; cl a «ca CH;
CF; H H CH,CH; Cl Cl Cl CH,CH;
CF; H H CH,-i-Pr Cl Cl Cl CH,-i-Pr
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R2 R® R R3 R2 R» R* R®
CF;, H Br Xyano OCF; H Xyano
CF; H Br Me OCF; H Me
CF; H Br : CH,Cl OCF; H <l CH,Cl1
CF; H Br CH,Br OCF; H (I CH,Br
CF; H Br CH,OH OCF; H CH,0H
CF; H Br CH,0C(O)Me OCF; H - CH,0C(O)Me
CF;, H Br COH OCF; H CO,H
CF; H Br n-Pr OCF; H Cl n-Pr

Céac bang 1012 d& c4p dén phuong phap theo so dd 1b bién ddi cac hop chét cé
céc cong thirc 2 va 3 thanh cac hop chét trong tng c6 cong thirc 1. Bién dbi nay dugc

cho 13 x4y ra thong qua cac trung gian 1 cAc hop chét ¢ cong thirc 11.

| Q ]
F3C% I F3C>£{)L 35 I
o <+ /u\ bazo bazo
Z H;C Q —> Q —_— Q
zZ Loai nudc 7
2 3 11 dong soi 1

Trong céc vi du cai bién dugc thé hién trong cac bang 10-12, bazo la 1,8-
diazabixyclo[5.4.0Jundec-7-en, va nudc duoc chung cit 1a dong soéi tir hdn hop phan
ting bao gdém axetonitril 13 dung mdi khong proton c6 kha ning tao thanh hdn hop
ddng s6i thip voi nuée.

Béang 10

Z1a :vaQla
RZa

O
R2a R2b ch R5 R2a R2b RZC R5
Cl H da CH,CH; CF; H Cl CH,CH;
Cl H Cl CHz-i-PI' CF3 H Cl CHz-i-Pr
Cl H d CH,CH,(Cl1 CF;, H d . CH,CH,Cl1
Cl H da CH,CH,0H CF; H CH,CH,0H
cl H d CH(Me)CH,0H CF, H CI CH(Me)CH,0H
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RS
CH,CH(Me)OH
CH,C(Me),OH
CH,CH,CH,0H-
CH,C(Me),CH,OH
CH,CH,CH(Me)OH
CH,C(=O)NH)EL
CH,C(=O)N(H)-i-Pr
CH,C(=O)N(H)CH,-i-Pr
CH(Me)C(=O)N(H)CH,-i-Pr
CH,C(=O)N(H)CH,CH,Cl
CH(Me)C(=0)N(H)CH,CH,Cl
CH,C(=O)N(H)CH,CH,F
CH(Me)C(=O)N(H)CH,CH,F -

CH,CF;
CH,-(2-Py)
CH,-(4-Thz)
CHy-c-Pr
CH,CH,SMe
CH(Me)CH,SMe
CH,CH,CH,SMe
CH,CH,S(=0)Me
CH(Me)CH,S(=0)Me
CH,CH,CH,S(=O)Me
CH,CH,S(0),Me
CH(Me)CH,S(0),Me
CH,CH,CH,S(0),Me
CH,C(=O)N(H)CH,CF;
CH(Me)C(=0O)N(H)CH,CF;
CH,C(=O)N(H)CH,CH,SMe
CH,C(=O)N(H)CH,CH,S(O),Me
CH,CH;

CH,-i-Pr
CH,CH,CI
CH,CH,0H
CH(Me)CH,0H
CH,CH(Me)OH
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Céac bang 13-14 dé cap dén phuong phép theo so dd 2 bién dbi cac hop chét c6

cong thirc 5 thanh cac chit phan ting Grignard, ma cic chit nay duoc cho tiép xac vé6i

cac hop chét ¢ cong thirc 6 dé didu ché cac hop chét c6 cong thic 2. X' ¢ thé 13 gibng

hozc khéc X, nhu duoc gii thich trong phan mé ta phuong phap theo so dd 2.

Z-X

[Mg]

0
Y)j\CF3
6 F3C
[ Z—Mg-xl] - >
0
12

2

Trong céac vi du cai bién dugc thé hién trong cdc bang ndy dung mébi bao gom

tetrahydrofuran.
Zla
R2a
26
R RZC
R® R® R* X Y
Cl H Cl I OMe
Cl H C 1 OEt

Bang 13

; va [Mg] 13 kim loai magie (ching han dang phoi).

R2a sz
CF; H
CF;, H
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R2c
Cl
Cl
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Ome
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Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
CF;

CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
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Br
Br
Br
Br
Br
Br

Br
Br
Br
Br
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Y
O-i-Pr
O(CH,),CH;
N(CHs),
N(CH;)(CH,CHs)
N(CH,CH,0CH,CH,)
OMe
OEt
O-i-Pr
O(CH,)sCH;
N(CH),
N(CH;)(CH,CHs)

N(CH,CH,OCH,CH,)

OMe
OEt
O-i-Pr
O(CH,),CH,;
N(CH;),
N(CH;)(CH,CHs)
N¢CH,CH,0CH,CH,)
OMe
OEt
O-i-Pr
O(CH,);CH;
N(CH3),
N(CH;)(CH,CH3)
N¢(CH,CH,OCH,CH,)
OMe
OEt
O-i-Pr
O(CH,),CH;
N(CH;),
N(CH;)(CH,CH)

CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
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CF;
CF;
CF;
CF;
CF;

CF;

CF;
CF;
CFs
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;

Br
Br
Br
Br
Br
Br

Br
Br
Br
Br
Br
Br
Br
Cl
Cl

Ccr

Cl

" Cl

Cl

Y
O-i-Pr
O(CH,),CH3
N(CHs)

N(CH;)(CH,CHy)

N(CH,CH,0CH,CH,)

Ome

Oet
O-i-Pr

O(CH,)«CH;
N(CH:),
N(CH;)(CH,CHs)
N¢CH,CH,OCH,CH,)

OMe

OEt
O-i-Pr
O(CH,),CH;
N(CHa),
N(CH;)(CH,CHs)
N¢CH,CH,OCH,CH,)
OMe
OEt
O-i-Pr
O(CH,)+CH;,
N(CHs)
N(CH,;)(CH,CHsy)
N¢CH,CH,OCH,CH,)
OMe
OEt
O-i-Pr
O(CH,)4CH;
N(CHs),
N(CH;)(CH,CHsy)



RZa
CF;

CF;
CF;
CF;
CF;
CF;
CF;
CF;
CFs
CFs
CF;
CF;
CF,
CF;
CF;
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CF;
CF;
CF;
CF;
CF;
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Br
Cl
Cl
Cl
Cl
Cl
Cl
Cl

Br
Br
Br
Br
Br
Br
Br
Cl
Cl
Cl
Cl
Cl
Cl
Cl
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Y
N¢CH,CH,0CH,CH,)

OMe
OBt
O-i-Pr
O(CH,),CHj,
N(CH;),
N(CH;)(CH,CHs)
N¢CH,CH,0CH,CH,)
OMe
OEt
O-i-Pr
O(CH,):CH,
N(CH;),
N(CH;)(CH,CHs)
N¢CH,CH,0CH,CH,)
OMe
OEt
O-i-Pr
O(CH,),CH;
N(CH;),
N(CH;)(CH,CHs)
N¢CH,CH,0CH,CH)
OMe
OEt
O-i-Pr
O(CH,)sCH;
N(CHs),
N(CH;)(CH,CH;)
N¢CH,CH,0OCH,CH)

RZ
CF;
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl

Bang 14
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RZc
CF;

Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl

a

Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl

X
Cl

Br
Br
Br
Br
Br
Br
Br

Br
Br
Br
Br
Br
Br
Br

Y
N¢CH,CH,OCH,CH,)

OMe
OEt
O-i-Pr
O(CH,),CH;
N(CH;),
N(CH;)(CH,CHjy)
N¢CH,CH,OCH,CH,)
OMe
OEt
O-i-Pr
O(CH,).CH;
N(CH;),
N(CH;)(CH,CH;)
N¢CH,CH,OCH,CH,)
OMe
OEt
O-i-Pr
O(CH,),CH;
N(CH;),
N(CH;)(CH,CH;)
N¢CH,CH,OCH,CH,)
OMe
OEt
O-i-Pr
O(CH,),CH;
N(CHa),
N(CH;)(CH,CHs)
N¢CH,CH,OCH,CH,)



R2a sz RZC
Cl H
Cl H da
Cl H
Cl H
Cl H d
Cl H
Cl H C
Cl H d
Cl H <
Cl H Cl
Cl H d
Cl H
Cl H
Cl H C
CF; H Br
CF; H Br
CF; H Br
CF;, H Br
CF;, H Br
CF3 H Br
CF; H Br
CF; H H
CF;, H H
CF;, H H
CF;; H H
CFk;, H H
CF; H H
CF; H H

Zla
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R2a

2b
R R2c

Y
OMe
OEt
O-i-Pr
O(CH,),CH;
N(CHa),
N(CH;)(CH,CHa3)
N¢CH,CH,0OCH,CH,)
OMe
OEt
O-i-Pr
O(CH,),CH;
N(CHs),
N(CH;)(CH,CH3)
N¢CH,CH,0OCH,CH,)
OMe

OEt
‘ O-i-Pr
O(CH,),CH;
N(CHs),
N(CH;3)(CH,CH;)
N¢CH,CH,OCH,CH,)
OMe
OEt
O-i-Pr
O(CH,)4CH;
N(CHs),
N(CH;)(CH,CHa;)
N¢CH,CH,0CH,CH,)

; va [Mg] 1a isopropylmagie clorua.

R2
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;

CF;
CF;
CF;
CF;
CF;
CF;

CF,
CF,
CF,
CF,
CF,
CF,
CF,

CF
CF,
CF,
CF;
CF,
CF,
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CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;

Br
Br
Br
Br
Br
Br

Y
OMe
OEt
O-i-Pr
O(CH,):CH,
N(CHs),
N(CH;)(CH,CHs)
N¢(CH,CH,OCH,CH,)
OMe
OEt
O-i-Pr
O(CH,)4CH,
N(CHs),
N(CH;)(CH,CHs)
N¢CH,CH,OCH,CHy»)
OMe

OEt
O-i-Pr
O(CH,)+CH;
N(CHs),
N(CH;)(CH,CH3)
N¢CH,CH,OCH,CH)
OMe
OEt
O-i-Pr
O(CH,)+CH;
N(CHs),
N(CH;)(CH,CHs)
N¢CH,CH,OCH,CH»)



RZa
CF,

CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
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CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;
CF;

Br
Br
Br
Br
Br

Br

Br

c

Cl
Cl
Cl
Cl
Cl
Cl

Br
Br
Br
Br
Br
Br
Br
Cl
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Y
OMe

OEt
O-i-Pr
O(CH,),CH,
N(CH;),
N(CH;)(CH,CH,)
N¢CH,CH,OCH,CH,)
OMe
OEt
O-i-Pr
O(CH,)4CH;
N(CHs),
N(CH;)(CH,CHs)
N¢CH,CH,OCH,CHy)
OMe
OEt
O-i-Pr
O(CH,)+CH;
N(CHj;),
N(CH;)(CH,CH3)
N¢CH,CH,OCH,CH,)
OMe
OEt
O-i-Pr
O(CH,)sCH;
N(CHs),
N(CH;)(CH,CHa)
N¢CH,CH,OCH,CH»)
OMe

RZa
CF;

CF;
CF;
CF;
CF;
CF;
CF,
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
Cl
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ch
CF;

CF;

CF;

CF,
CF,
CF;
CF,
a
cl
cl
cl
cl
cl
cl
cl
cl
cl
cl
cl
cl
cl
cl
cl
cl
cl
cl
cl
cl
cl

Q

Cl
Cl
Cl
Cl
Cl
Cl

Br
Br
Br
Br
Br
Br
Br

Br

Y
OMe

OEt
O-i-Pr
O(CH,);CH;
N(CH;),
N(CHj;)(CH,CHs3)
N¢(CH,CH,0CH,CHy)
OMe
OEt
O-i-Pr
O(CH,),CH;
N(CHa),
N(CH;)(CH,CH3)
N¢CH,CH,0CH,CH,)
OMe
OEt
O-i-Pr
O(CH,)«CH;
N(CHa;),
N(CHj3)(CH,CHs)
N¢CH,CH,0CH,CH»)
OMe
OEt
O-i-Pr
O(CH;),CH;
N(CHs),
N(CH;)(CH,CHs3)
N¢CH,CH,0CH,CH»)
OMe
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R® R® R* X Y R*® R”®
CF;, H F OEt Cl F
CF;, H F O-i-Pr Cl F
CF, H F O(CH,)4CH; Cl F
CF;, H E N(CH), Cl F
CF;, H F Cl  N(CH;)(CH,CH;) Cl F
CF;, H F Cl N¢(CH,CH,OCH,CH,) Cl F

RZC
Cl

Cl
Cl
Cl
Cl
Cl

X Y

Br OEt

Br O-i-Pr

Br O(CH,)«CH;

Br N(CH:),

Br  N(CH;)(CH,CH)
Br N(CH,CH,0CH,CH,)

Céac hop chét sau c6 cong thic 3 dugce xac dinh trong bang 15 duge dic biét uu

tién 1am cac chét trung gian dé diéu ché cac hop chit twong ung c6 cong thirc 1 nhur

duoc chi ra trong cac So dd 1, 1a va 1b bang cac quy trinh duoc mé ta & day két hop

v&i cac phuong phap da biét trong linh vuc ky thuit tuong Gng.

RS
CH,CH;,
CH,-i-Pr
CH,CH,CI
CH,CH,OH
CH(Me)CH,OH
CH,CH(Me)OH
CH,C(Me),0H
CH,CH,CH,OH
CH,C(Me),CH,0H
CH,CH,CH(Me)OH
CH,C(O)N(H)Et
CH,C(O)N(H)-i-Pr
CH,C(O)N(H)CH,-i-Pr
CH(Me)C(O)N(H)CH,-i-Pr
CH,C(O)N(H)CH,CH,CI
CH(Me)C(O)N(H)CH,CH,CI

CH,-c-Pr
CHZCHZ Sme
CH(Me)CH,SMe
CH,CH,CH,SMe
CH,CH,S(O)Me
CH(Me)CH,S(O)Me
CH,CH,CH,S(O)Me
CH,CH,SO,Me
CH(Me)CH,SO,Me
CH,CH,CH,SO,Me
CH,C(O)N(H)CH,CF;
CH(Me)C(O)N(H)CH,CF;
CH,C(O)N(H)CH,CH,SMe
CH,C(O)N(H)CH,CH,SO,Me

CH2CH2SCt
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1§
CH,CH,SOEt
CH,CH,SO,(n-Pr)
CH,CH,CH,SO,Et
CH,C(O)NH(Me)
CH,C(O)NH(#-Pr)
CH,C(O)NH(s-Bu)
CH,C(O)NMe;
CH,C(O)NMe(Ef)
CH(Me)C(O)NH(Me)
CH(Me)C(O)NH(Et)
CH(Me)C(O)NH(n-Pr)
CH(Me)C(O)NH(-Pr)
CH(Me)C(O)NH(s-Bu)
CH,C(O)NHCH,CHF,
CH,C(O)NHCH,CH,CF;
CH,C(O)NHCH(Me)CF;



RS
CH,C(O)N(H)CH,CH,F
CH(Me)C(O)N(H)CH,CHyF
CH,CF;
CH,-(2-Py)
CH,-(4-Thz)
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R5
CH,CH,S(n-Pr)
CH,CH,CH,Set
CH,CH,S(O)Et

CH,CH,S(O)(n-Pr)
CH,CH,CH,S(O)Et
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R’
CI,C(O)NHCH,CH(Me)CF,
CH(Me)C(O)NHCH,CHF,
CH(Me)C(O)NHCH,CH,CF;

~ CH(Me)C(O)NHCH(Me)CF;

CH(Me)C(O)NHCH,CH(Me)CF,
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YEU CAU BAO HO
1. Phuong phéap diéu ché hop chit c6 cong thic 7:

\
Z Q

trong dé:
Z 1a phenyl tuy y dugc thé; va
Q 1a phenyl hozc 1-naphtalenyl, mdi nhém tuy y duoc thé;

str dung hop chét ¢6 cong thic 1:

(0]

F5C
= Q

zZ 4

trong d6 hop chit c6 cong thirc 1 dugce didu ché béhg phuong phép bao gdm céc
budc: ‘
chung cit nudc tir hdn hop bao gdm:

a) hop chét c6 cong thirc 2:

D<o
Z
2
b) hop chét c6 cong thic 3:
(0]
N
3

va hoidc

-105-



30032

¢) bazo bao gdm it nh4t mét hop chét dugc chon tir nhém bao gdm:
cac hydroxit cta kim loai kiém thd c6 cong thirc 4:
M(OH), '
4
trong d6 M 1a Ca, Sr hoéc Ba,
1,5-diazabixyclo[4.3.0]non-5-en; va
1,8-diazabixyclo[5.4.0]undec-7-en,
va
d) dung mdi khong proton c6 kha ning tao thanh hdn hop ddng séi thap véi nudc;
hoic ’
¢) bazo bao gdm it nhit mot hop chét duoc chon tr nhém bao gbm:
cac cacbonat ctia kim loai kidm c6 cong thirc 4a:
(M1),C03
A 4a
trong d6 M' 12 Li, Na hoac K,
va
d) dung moi khong proton c6 kha ning tao thanh hdn hop dong s6i thap véi nudc,
trong d6 dung mai khong proton c6 kha ning tao thanh hén hop ddng s6i thdp véi nude

nay 1a axetonitril;

2. Phuong phap theo diém 1, trong d6:

4
714 b . QI R :
R |
N

R2c

R*1a halogen, C,—C, haloalkyl hodc C;—C, haloalkoxy;

R¥® 13 H, halogen hodc xyano;

R* 13 H, halogen hoic CFj;

R*1aH, C,-C, alkylcarbonyl hoac C,—C; alkoxycarbonyl; va

R’ 14 C1—Cg alkyl hoic C,—Cg haloalkyl, m3i nhém dugc thé bai mét nhém thé doc
18p dugc chon tir hydroxy, C;—Cg alkoxy, C;—Cg alkylthio, C;—Cg alkylsulfinyl,
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C1—Cs alkylsulfonyl, C,—C, alkylaminocarbonyl, C;—Cy dialkylaminocarbonyl,
C,—C; haloalkylaminocarbonyl va C;—Cg halodialkylaminocarbonyl.

3. Phuong phép theo diém 1, trong d6 bazo 13 hydroxit ctia kim loai kiém thd c6 cong

thiic 4 va hon hop con chita dung méi khong proton phén cuc.
4. Phuong phép theo diém 3, trong d6 M 13 Ca.

5. Phuong phap theo diém 3, trong d6 dung mdi khéng proton phan cuc 13 N,N-

dimetylforrmatmit.

6. Phuong phap theo diém 3, trong d6 dung méi khong proton cé kha ning tao thanh
hdn hop ddng s6i thap véi nudc 13 tert-bytyl metyl ete.

7. Phuong phap theo diém 1, trong do bazo la 1,5-diazabixyclo[4.3.0]non-5-en, 1,8- -
diazabixyclo[5.4.0Jundec-7-en, hoic hén hop cta ching.

8. Phuong phap theo diém 7, trong d6 dung méi khong proton c6 kha ning tao thanh

hdn hop ddng s6i thap véi nudce 13 axetonitril.

9. Phuong phép theo diém 1, trong d6 bazo 14 cacbonat ciia kim loai kiém c6 cong thiic
4a.

10. Phuong phap theo diém 9, trong d6 M' 1A K.

11. Phuong phép theo diém 1, trong do:
Z 1a phenyl tuy y dugc thé.boi dén 5 nhém thé doc lap dugc chon tir R? ;
Q 12 phenyl hozc 1-naphtalenyl, m8i nhém tuy ¥ dugc thé bai dén bdn nhém
thé doc 1ap duoc chon tir R?; ‘
mdi R? doc 1ap 1a halogen, C;—Cs alkyl, C;—Cg4 haloalkyl, C;—Cg alkoxy, C;—Cg
haloalkoxy, C;—Cs alkylthio, C1—C¢ haloalkylthio, C;—Cs alkylamino,
C,—Cg dialkylamino, -CN hodc -NO,;
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mdi R? doc 14p 1a halogen, C,—Cs alkyl, C;—C¢ haloalkyl, C,—C¢ alkenyl, C,—Cs
haloalkenyl, C,—Cs alkynyl, C3—C¢ haloalkynyl, C3—Cg xycloalkyl, Cs—Cq
haloxycloalkyl, C1—Cs alkoxy, C—C¢ haloalkoxy, C—Cg alkylthio, C,—C;
alkylcarbonyl, C,—-C; haloalkylcarbonyl, C;—Cs haloalkylthio, C;—Cq
alkylsulfinyl, C;—C¢ haloalkylsulfinyl, C;—Cs alkylsulfonyl, C;—Cg
haloalkylsulfonyl, -N(R*)R’, -C(=W)NR*R®, -C(=W)OR®, -CN, -OR!
hodc -NO,; hodc vong phenyl hodc vong di vong no hodc khong no 5 hoic
6 canh, mdi vong tuy v duoc thé béng mdt hodc nhiéu nhém thé doc 1ap
dugc chon tir halogen, C—Cq alkyl, C;—Cq haloalkyl, C;—C¢ xycloalkyl,
C3—C¢ haloxycloalkyl, C,—Cs alkoxy, C;—Cs haloalkoxy, C;—Cs alkylthio,
C;—C¢ haloalkylthio, C;—Cg alkylsulfinyl, CI—C6. haloalkylsulfinyl, C;—Cq
alkylsulfonyl, C;—Cs haloalkylsulfonyl, -CN, -NO,, -N(R"R’
-C(EW)NRYR?, -C(=0)OR® va R,

mdi R* doc lap 1a H, C—C¢ alkyl, C,—C¢ alkenyl, C,—Cs alkynyl, C5;—Cg
xycloalkyl, C,~C; alkylxycloalkyl, C,~C; xycloalkylalkyl, C,—C,
alkylcarbonyl hoac C,—C; alkoxycarbonyl;

mdi R’ doc 14p 1a H; hodc C,—Cs alkyl, C,—C¢ alkenyl, C,—Cq alkynyl, C3—Cg
xycloalkyl, C4—C; alkylxycloalkyl hodc C4~C; xycloalkylalkyl, mdi nhém
tuy y duogc thé béng mot hodc nhiéu nhém thé doc lap dugc chon tir RG;

mdi R® doc 14p 1a halogen, C;—Cs alkyl, C;—Cs alkoxy, C;—C¢ alkylthio, C;—Cg
alkylsulfinyl, C;—Cs alkylsulfonyl, C;—C¢ alkylamino, C,~Cg dialkylamino,
C3—Cs xycloalkylamino, C,—C; alkylcarbonyl, C,—C; alkoxycarbonyl, C,—C,
alkylaminocarbonyl, C;—C, dialkylaminocarbonyl, C,—C; haloalkylcarbonyl,
C-C;  haloalkoxycarbonyl, C,—C; haloalkylaminocarbonyl, = Cs—Cq
halodialkylaminocarbonyl, -OH, -NH,, -CN hodc -NO,; hoic Ql;

mdi R’ doc 1ap 12 vong phenyl hodc vong pyridinyl, mdi vong tuy v dugc thé
béng mot hodc nhiéu nhém thé ddc 18p duoc chon tir RS;

mdi R® doc 14p la halogen, C,—Cg alkyl, C;—Cs haloalkyl, C,—C¢ alkoxy, C;—Cg
haloalkoxy, C—C¢ alkylthio, C,—Cs haloalkylthio, C;—Cs alkylsulfinyl,
C1—Cs haloalkylsulfinyl, C;—Cs alkylsulfonyl, C,—Cs. haloalkylsulfonyl,
C1—Cs alkylamino, C,-C¢ dialkylamino, C,—C, alkylcarbonyl, C,—C4
alkoxycarbonyl, C,—C; alkylaminocarbonyl, C;—C; dialkylaminocarbonyl,
-OH, -NH,, -C(=0)OH, -CN hoic -NOy;
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mdi Q1 doc 12p la vong phenyl hodc vong di vong no hodc khéng no 5 hodc 6
canh, mdi vong tuy y dugc thé bing moét hoic nhidu nhém thé doc 1ap
dugc chon tur halogen, C,—Cq alkyl, C;—C¢ haloalkyl, C;—C¢ xycloalkyl,
C5s—C¢ haloxycloalkyl, C;—C¢ alkoxy, C;—Cg¢ haloalkoxy, C;—Cg alkylthio,
C1—Cs haloalkylthio, C;—Cs¢ alkylsulfinyl, C;—Cg4 haloalkylsulfinyl, C;—Cg
alkylsulfonyl, C;,—C¢ haloalkylsulfonyl, C,—C¢ alkylamino, C,—Cg
dialkylamino, -CN, -NO,, -C(W)NR)R" va -C(=0)0OR';

mdi R’ doc 1ap la H, C,—Cq4 alkyl, C;—C¢ haloalkyl, C,—Cg4 alkenyl, C,—Cq
alkynyl, C3—C¢ xycloalkyl, C4~C; alkylxycloalkyl, C4—C; xycloalkylalkyl,
C,—C; alkylcarbonyl hodc C,—C; alkoxycarbonyl;

mdi R' doc 1ap 12 H; hodc C,—Cg alkyl, C,—Cs haloalkyl, C,—Cs alkenyl, C,—Cs
alkynyl, Cs—Cq xycloalkyl, C4,—C; alkylxycloalkyl hoac C4—C; xycloalkylalkyl,

mbi R doc 1ap 13 H; hodc C,—Cg alkenyl, C,—Cy alkynyl, C—Cg xycloalkyl,

~ C4C; alkylxycloalkyl, C,~C; xycloalkylalkyl, C,—C; alkylcarbonyl, C,—C;
alkoxycarbonyl, C;—Cg alkylsulfonyl hodc C;—Cg4 haloalkylsulfonyl; va

mdi W doc 14p 1a O hoic S.

12. Phuong phép theo diém 11, trong do:

Z1a rR2 ; Qla ‘ ;
R2b O
R2c R3

R*™1a halogen, C;—C, haloalkyl hodc C—C, haloalkoxy;

R?® 13 H, halogen hodc xyano;

R” 14 H, halogen hoic CFs;

R? 13 C(O)N(RYR? hodc C(O)OR™;

R*1a H, C,—C; alkylcarbonyl hodc C,—C, alkoxycarbonylg va

R’ 13 C;—C alkyl hoic C;—Cg haloalkyl, mdi nhém dugc thé bdi mot nhém thé doc
1ap dugc chon tir hydroxy, C,—Cq alkoxy, C,—Cg alkylthio, C—Cg alkylsulfinyl,
C1—Cs alkylsulfonyl, C,—C; alkylaminocarbonyl, C;—Cy dialkylaminocarbc;nyl,
C,—C; haloalkylaminocarbonyl va Cs—Cs halodialkylaminocarbonyl; va
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R’* 14 C;—Cg alkyl, C,—Cg alkenyl hodc C,—Cg alkynyl, mdi nhém tuy y dugc
thé b'fmg mot hodc nhiéu nhém thé doc 1ap dugc chon tu halogen, C;—C,
alkoxy va phenyl tuy ¥ dugc thé béi dén 5 nhém thé dugc chon tir halogen
va C;—C; alkyl.

13. Phuong phép theo diém 1, trong do: ,
7 1a phenyl tuy y duogc thé bai dén 5 nhém thé doc lap dugc chon tir RE; va
mdi R* doc 1ap 1a F, Cl, Br, C;—Cy alkyl, C;—C floalkyl, C;—Cs alkoxy, C;—Cq
floalkoxy, C;—Cs alkylthio hoac C;—Cg floalkylthio;
con bao gém budc diéu ché hop chit c6 cong thirc 2 bang cach:
(1) tao hdn hop phan tmg bao gdm chit phan Gmg Grignard c6 ngudn gdc tir hop chit

c6 cong thuc 5:

7-X

trong d6 X 1a Cl, Br hoac I,

bang cach cho hop chét ¢6 cong thirc 5 tiép xic vé6i
(a) kim loai magie, hodc

(b) alkylmagie halogenua

vG1 su ¢6 mat cua dung moi ete; va sau do

(2) cho hdn hop phan ting tiép xtc v6i hop chét ¢ cong thirc 6:

0
Y/JL\CF3
6
trong do:
Y 12 OR' hoic NRR";

RM 12 C,—C; alkyl; va
R' va RP doc 1ap 12 C—C, alkyl; hoic R va R dugc két hop 1am
-CH,CH,0CH,CH)-.
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14. Phuong phap theo diém 13, trong d6 Z 1a:
R?_a
R2b
R2c

3

R*1a F, Cl, Br, C1—C, floalkyl hoac C;—C, floalkoxy;
R*1a H, F, Cl hodc Br; va
R*1a H, F, Cl, Br hoic CF;.

-111-





