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Linh vire k§ thuit dwoc dé cap

Sang ché dé cap dén quy trinh cai tién dé didu ché hop chit 4-(1-(4-
(perfloetoxy)phenyl)-1H-1,2,4-triazol-3-yl)benzoyl azit.

Tinh trang ky thuit cia sang ché

Patent My 8,178,658 boc 10, khong ké nhitng cdi khde, mot sb carbamat
ramnoza triaryl va viéc st dung chiing lam thudc trir sdu. Mot trong sé cac phuong

phép duge st dung dé didu ché cac hop chit triaryl nhu vay 14 quy trinh hai buge sau
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R 14 (C;-Cs) haloalkyl hodc (C;-Cg) haloalkoxy, va

trong do:

R; 14 (C;-C) alkyl, (C,-Cg) alkenyl, hodc (C,-Cy) alkynyl,
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trong d6 triaryl axyl azit dugc chuyén hoa thanh izoxyanat, tiép d6 duoc cho phan g
véi tetrahydropyran-2-ol va bazo manh dé tao ra thudc trir sinh vét gdy hai carbamat

ramnoza triaryl.

Patent My 8,178,658 boc 16 phuong phap diéu ché 4-(1-(4-(perfloetoxy)-
phenyl)-1H-1,2,4-triazol-3-yl)benzoyl azit tr axit 4-(1-(4-(perfloetoxy)-phenyl)-1H-
1,2,4-triazol-3-yl)benzoic va chét chuyén azit diphenylphosphorylazit.
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Tuy nhién, diphenylphosphorylazit 14 chit phan tng rat dt tién va chi dé dung
trong nghién ctru. Ngoai ra, diphenylphosphorylazit tao ra axyl azit mong muén véi
hiéu sudt nim trong khoang 60-80% v&i san pham phu diphenylphosphat khong tan
trong nudc va kho tach ra khoi axyl azit. Bi thé nén axyl azit thu duoc thudng bi
nhiém tap bodi 5-10% diphenylphosphat. Vi vdy c6 mong mudn diéu ché duoc azit 4-
(1-(4-(perflo-etoxy)phenyl)-1H-1,2,4-triazol-3-yl)benzoyl tr axit 4-(1-(4-(perflo-
etoxy)phenyl)-1H-1,2,4-triazol-3-yl)benzoic véi hiéu sudt cao (85-95%) bang cach sir
dung cac chét phan ung ré tién dang c6 ban trén thi truong. Ciing mong mudn tach

duogc cac san phdm phu ra khéi axyl azit mot cach dé dang.
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Ban chit ky thuit cia sang ché

Sang ché nham giai quyét cac van d€ néu trén. Do do, sang che dé xuat quy

trinh diéu ché triaryl axyl azit ¢6 cong thic (I),
/:N
N, N/
N
Ry :
O 1
trong dé
R, 14 (C,-Cy) haloalkyl hodc (C;-Cg) haloalkoxy,

bao gom céc budc:

a) cho axit triaryl c6 cong thuc (II)

/:N
N_ ~
Ry
O 1II

trong d6 R, 1a nhu dugc xéc dinh trén ddy,

tiép xuc voi chat halogen hdéa dang halogenua cua axit v co trong dung moi hitu co

tro voi chit halogen hoa nay dé tao ra halogenua ciia axit triaryl c6 cong thire (I11)
/.—_:N
N, 2~
N X
. : j/ )\Q\W
O III

trong do:

R, 1a nhu dugc xéc dinh trén day, va

X 1a Cl hodc Br,

va
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b) cho halogenua ctia axit triaryl c6 cdng thirc (IIT) thu duoc tiép xtc voi dung
dich nudc cia natri azit trong dung moi hitu co tro véi natri azit va clorua cua axit

triaryl.

Theo mdt phuong 4n khac, sang ché dé xuét quy trinh didu ché triaryl axyl azit

/__:N
N_ ~
N K
R4

o 1

c6 cong thuce (I),

trong do R 1a (C;-Cg) haloalkyl hodc (C;-Cs) haloalkoxy,
bao gém cac bude:

a) cho axit triaryl ¢6 cong thtrc (IT)

trong d6 R; 1a nhu dugc x4c dinh trén day,
tiép xtic véi clocacbonat c6 cong thirc (IV)

@)

)k R

cl” Yo7 Y1y
trong do6 R, 1a (C;-Cy) alkyl, phenyl hodc benzyl,

véi su ¢d mat ciia bazo trong dung moi hitu co tro vdi clocacbonat nay d¢ tao ra triaryl

anhydrit hon tap ¢6 cong thirc (V)
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trong dé R, va R, 1a nhu dugce x4c dinh trén day,
va

b) cho triaryl anhydrit hdn tap c6 cong thie (V) thu duoc tiép xtc véi dung
dich nuéc cua natri azit trong dung mdi hitu co tro véi natri azit.

Theo mdt phwong an thyc hién khéc cia sang ché, R, 1a OCF,CFx.

Theo mdt phuong an thuc hién khic cua sang ché, R, 1a CH,CH;, C(CHj3);
hOéC CH2C6H5.

MO ta chi tiét sang ché

Trong ban mo ta nay, tAt ca cac nhiét do duoc do theo thang nhiét do Celsius,

va tat c ty 1& phin tram 14 ty 16 phin trdm khoi lugng trix khi ¢6 chi dén khéc.

Thuédt ngtt “alkyl”, cling nhu céc thudt nglt chra né nhu “haloalkyl” va
“haloalkoxy”, khi dugc st dung trong bdn mo ta nay, bao ham trong pham vi cia n6
cac gbc mach thing, mach nhanh va mach vong. Do d6, cdc nhém alkyl dién hinh 1a
metyl, etyl, propyl, butyl, pentyl, hexyl, 1-metyletyl, 1,1-dimetyletyl, 1-metylpropyl,
2-metylpropyl, xyclopropyl, xyclobutyl, xyclopentyl va xyclohexyl. Cac thuit ngir
“haloalkyl” va “haloalkoxy” gdm ca cac nhom alkyl hodc alkoxy dugc thé bang tir
mot toi sb tdi da c6 thé cac nguyén tir halogen, ké ca tit ca cac td hop ciia halogen.
Trur khi d3 duogc xac dinh mot cach cu thé theo cach khac, thuat ngt “halogen” hodc

“halo” g@)m flo, clo, brom va iot, trong do6 flo dugc uu tién.
Sang ché d& xudt quy trinh diéu ché triaryl axyl azit c6 cong thire (I)
) FN
N, ~
R4
o 1

trong d6 R, 1a (C;-Cg) haloalkyl hodc (C;-Cy) haloalkoxy,

bang cach hoic 12 tao ra halogenua clia axit triaryl c6 cong thuc (IIT)
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O III
trong do:
R, 1a (C4-Cy) haloalkyl hodc (C,-C¢) haloalkoxy, va
X 14 Cl hodc Br,
hoic triaryl anhydrit hdn tap c6 cong thic (V)

~ -~
L "
Ry N

trong do6:
R, 1a (C;-Cy) haloalkyl hodc (C,-Cs) haloalkoxy, va
R, 1a C;-Cg alkyl, phenyl hoac benzyl,

va sau d6 xir Iy v6i dung dich nuée cua natri azit, nhd d6 diéu ché dugc triaryl axyl
azit véi hiéu suét cao (85-95%) bing cach st dung cic chit phan mg ré tién dang co
ban trén thi trudng trong quy trinh trong do6 cac san phim phu duoc tach mot cach dé

dang ra khoi triaryl axyl azit.

Viéc chuyén hoa axit triaryl IT thanh clorua cta axit triaryl III dugc tién hanh
bang cach xir ly axit triaryl II voi chét halogen hoa dang halogenua ctia axit vo co
trong dung mdi hitu co tro véi chit halogen hoa nay & nhiét do nim trong khoang tir
0°C t6i 60°C. Chét halogen hoa nay halogenua ctia axit vo co nhu thionyl clorua hoac
bromua, phospho triclorua ho#c tribromua hodc phospho pentaclorua hodc
pentabromua. Thionyl clorua dugc vu ti€n do san phdm phu thu duoc 1a cic chét khi
va clorua cida axit triaryl c6 thé duoc tach riéng mot cach dé dang. Luong du theo hé

sd ty lugng cua chét halogen hoa thuong duge sur dung, t6t hon 1a trong khoang tir 2
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toi 5 duong lwong. Phan tng duoc tién hanh trong dung méi hitu co tro véi chit

halogen hoa, chiang han hydrocacbon da clo hoa nhu diclometan.

Trong mot phan ng dién hinh, axit triaryl II dugc tao huyén phu trong dung
mdi hydrocacbon da clo hoa, va sau d6 chit halogen hoéa dang halogenua cua axit vo
co duoc bd sung. Hdn hop thu duge gitt 4m & khoang 40°C cho téi khi phan tng xay

ra hoan toan. Clorua cua axit triaryl III dugc tach riéng bang cach loai bé dung moi.

Trong budce thir hai, clorua cta axit triaryl III nay dugc cho phan ng véi dung
dich nudc cla natri azit trong dung moi hitu co tro véi natri azit va clorua cia axit
triaryl & nhiét do nim trong khoang tir 0°C t&i nhiét d6 mai truong. Clorua cua axit
triaryl 111 va natri azit véi ty 18 mol xp xi 1:1 c6 thé dugc st dung, tuy nhién s& tot

hon néu luong natri azit hoi du mot chut.

Trong budc thir hai, clorua cta axit triaryl III nay dugc cho phan ung véi dung
dich nudc cia natri azit trong dung moi hitu co tro voi natri azit va clorua cia axit
triaryl. TSt hon, néu tro dung méi hitu co nay 1a loai ¢6 thé tron 13n véi nude. Cac
dung mdi hitu co tro d& tron 14n v6i nudce nhu vay gdbm cé cac ete nhu tetrahydrofuran
hodc dimetoxyetan, cdc nitril nhu axetonitril, cdc keton nhu axeton hodc metyl
isobutyl keton, va cic rugu nhu metanol, etanol, isopropanol hodc butanol. Theo cach
khéc, dung moi hitu co tro nay co thé 1a loai khong tron 1an duogc véi nude néu chét
xuc tac chuyén pha duge sir dung. Cac dung moéi hitu co tro khong tron 1an duge véi
nude nhu vy gdm cé cac hydrocacbon nhu toluen hodc xylen, va cac hydrocacbon di
clo hoa nhu diclometan. Chit xtc tac chuyén pha hay PTC la chét xuc tic tao diéu
kién thuén loi cho sy di chuyén cta chét phan (g tir pha nay sang pha khac khi phan
tng xay ra. Céc chit xuc tac chuyén pha dung cho céac chét phan ung dang anion nhu
azit thudong 13 cac mudi amoni va phosphoni bac bbn. Cac chét xuc tac dién hinh gém
¢ tetraalkylamoni clorua hodc bromua nhu benzyltrimetyl-amoni clorua hodc
tributylamoni bromua, tetraalkylamoni hydro sulfat nhu tributylamoni hydro sulfat,
hodc tetraalkyl-phosphoni clorua hodc bromua nhu hexadexyltributylphosphoni

bromua.
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Trong mot phan tng dién hinh, clorua cta axit triaryl III duoc tao huyén pha
trong dung mdi hitu co tro dé tron 1an véi nude va duge lam mat trong khi bd sung
ting giot dung dich nudc cua natri azit vdi tbc do du dé duy tri nhi¢t do thép hon
khoang 5°C. Huyén phu thu dugc duge khudy & nhiét d6 trong khoang tir 0 toi 5°C
cho t6i khi phan (mg xdy ra hoan toan. Triaryl axyl azit ndy c6 thé duoc tich riéng

bang cach loc.

Viéc chuyén hoa hop chét axit triaryl II thanh triaryl anhydrit hdn tap V duoc
tién hanh bing cach xir Iy axit triaryl II bing (C;-Cg) alkyl, phenyl hoic benzyl
clocacbonat v4i sy ¢ mat cia bazo trong dung mdi hitu co tro vadi clocacbonat nay &
nhiét 6 ndm trong khoang tir 0°C téi 60°C. Axit triaryl II va clocacbonat véi ty 18
mol x4p xi 1:1 ¢6 thé duoc sir dung, tuy nhién s& tét hon néu luong clocacbonat hoi

du mot chut.

Tuong tu, ty 1& mol xdp xi 1:1 gifta bazo va clocacbonat 1a can thiét dé lam.
Céac bazo thich hgp gom c6 cacbonat ctia kim loai ki€ém va bazo amin. Cac bazo amin

béac ba nhu trietylamin va céc bazo amin thom nhu pyridin la dugc uu tién.

Pé tao didu kién thuan tién nhét cho viéc st dung triaryl anhydrit hon tap V
trong budc thtr hai ma khong céan tach riéng, nén ding ciing mot loai dung méi hitu co
tro trong cé hai budc nay. Tét hon, néu dung méi hitu co tro nay 12 loai c6 thé tron 1An
v6i nuge. Cac dung mdi hitu co tro dé tron 14n véi nude nhu vay gdm c6 cac ete nhu
tetrahydrofuran hodc dimetoxyetan, cac nitril nhu axetonitril, va cac keton nhu axeton
hodc metyl isobutyl keton. Theo cach khac, dung méi hitu co tro nay co thé 1a loai
khong tron 1an dwoc véi nude néu chit xuc tic chuyén pha dugc s dung. Cac dung
mdi hitu co tro khong tron 1dn dugc véi nude nhu vay gdm co cac hydrocacbon nhur

toluen hodc xylen va céc hydrocacbon da clo héa nhu diclometan.

Trong budc thir hai, triaryl anhydrit hdn tap V duge cho phan tng véi dung
dich nu6c cta natri azit trong dung méi hiru co tro & nhiét d6 nam trong khoang tir
0°C t&i nhiét o méi trudng. Triaryl anhydrit hdn tap V va natri azit véi ty 1¢ mol xép

xi 1:1 ¢6 thé duoc sir dung, tuy nhién s€ t6t hon néu lugng natri azit hoi du mét chut.
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Trong budc thr hai, triaryl anhydrit hon tap V duoc cho phan Gmg vé6i dung
dich nudc cta natri azit trong dung méi hitu co tro. Tét hon, néu dung méi hitu co tro
nay la loai ¢6 thé tron 13n véi nude. Cac dung mdi hitu co tro d& tron 18n v6i nude nhu
vy gdm c6 céc ete nhu tetrahydrofuran hodc dimetoxyetan, cac nitril nhu axetonitril,
cac keton nhu axeton hodc metyl isobutyl keton, va cdc rugu nhu metanol, etanol,
isopropanol hoidc butanol. Theo cach khac, dung méi hitu co tro nay cé thé 1a loai
khong tron 14n duoc véi nude néu chit xic tic chuyén pha dugc sir dung. Céc dung
mdi hitu co tro khong tron 13n duge véi nude nhu vay gdm ¢ cac hydrocacbon nhur
toluen hozic xylen va cac hydrocacbon di clo héa nhu diclometan. Chét xuc tac
chuyén pha hodc PTC 14 chét xuc tac tao didu kién thuan loi cho su di chuyén cua chat
phén mg tir pha nay sang pha khac khi phan ung xay ra. Cac chét xiic tic chuyén pha
ding cho cdc chit phan tng dang anion nhu azit thuong 1a cac mubi amoni va
phosphoni bic bdn. Cac chit xtc tac dién hinh gdbm c6 tetraalkylamoni clorua hodc
bromua nhu benzyltrimetylamoni clorua hodc tributylamoni bromua, tetraalkylamoni
hydro sulfat nhu tributylamoni hydro sulfat, hodc tetraalkylphosphoni clorua hoac

bromua nhu hexadexyltributylphosphoni bromua.

Trong mot phan tng dién hinh, axit triaryl II dugc hoa tan hogc tao huyén phu
trong dung méi hitu co tro nay. Hén hop thu duge duge lam ngudi dén khoang 10°C
va bazo duoc bd sung. Hon hop duge lam mat tiép dén khoang 0°C va clocacbonat
duge bod sung voi tbe do du dé duy tri nhiét do & khoang 5°C. Hon hop nay duoc
khuéy cho t6i khi phan tng xay ra hoan toan. Hon hop thu dugce dugc lam mét mot l4n
nira dén khoang 0°C va dung dich nudc cua natri azit duoc bd sung voi toe do du dé
duy tri nhiét 46 & khoang 5°C. Sau khi phan (mg xay ra hoan toan, hdn hgp thu duoc

duoc pha lodng bing nudc va san phdm dang rin dugc thu gom bing cach loc.
Céc vi du sau duoc ding dé minh hoa sang ché.
Vi du thue hién sang ché

Vi du 1: Diéu ché 4-(1-(4-(perfloetoxy)phenyl)-1H-1,2,4-triazol-3-yl)benzoy! azit tir
anhydrit hdn tap

-10-
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Binh day tron ba ¢ dung tich 3 lit & bén trén c6 lip may khudy, ddu do nhiét
do, phdu cép lidu bd sung va dau nap khi nito, duoc nap axit 4-(1-(4-(perfloetoxy)-
phenyl)-1H-1,2,4-triazol-3-yl)benzoic (100g, 238mmol) va tetrahydrofuran (550mL).
Dung dich mau néu tao thanh dugc lam lanh dén 9°C, va trietylamin (36,9mL,
262mmol) dugc bd sung tit ca vao mot lan. Nhiét do tang tir 9°C téi 11°C. Dung dich
thu dugc duoc lam lanh xuéng tdi 1,4°C va etyl cloformat (28,7 g, 25,3mL, 262mmol)
dugc bd sung timg giot vao trong khoang thoi gian 12 phit. Phan tng téa nhiét lam
nhiét dd hdn hop ting tir 1,4 °C 1én téi 5,5°C, véi mirc ting nhiét do trung binh la
4,4°C. Hdn hop dugc khudy trong 30 phut va duoc thir nghiém bing LCMS (phan mg
xay ra hoan toan). Hdn hop phan tmg thu duoc, & 0,3°C, duoc bd sung tur tir dung dich
chua natri azit (17,01 g, 262mmol) trong nudc (300mL). Dung dich azit nay duge bd
sung voi tde dd du dé gitr cho nhiét do & mire dudi 4°C. Sau khi két thuc viée bd sung,
hén hop dugc khudy & nhiét do 0°C trong 2 gid. Bé da duoc bo di va mau duge rit ra
trong khi van con lanh (5°C) va duoc thir nghiém bing LCMS va 'H NMR (phan tmg
xdy ra hoan toan). Hén hop phan tmg dugc khudy trong 16 gid ¢ 25°C. Hdn hop phan
tng dugc lam lanh dén 5,5°C, duge bd sung nude (1100mL) tir tir trong 20 phut. Hon
hop nay toa nhiét lam tang nhiét d6 tir 5,5°C téi 11,5°C va dugc khudy & <10°C trong
1 gid. Phén chét rin duoc thu gom bing cach loc trong chan khong, duge rira bing
nude (3 x 500mL), va duge lam kho trong chan khong dudi dong khi nito toi khéi

lwong khong d6i dé thu dugc hop chéit néu & dé muc dudi dang chét rdn mau tring

-11-
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(95,3 g, 90%): '"H NMR (400 MHz, CDCl;) 5 8,61 (s, 1H), 8,35 — 8,23 (m, 2H), 8,19 —
8,07 (m, 2H), 7,82 (d, J = 9,0 Hz, 2H), 7,42 (d, J= 8,9 Hz, 2H); EIMS m/z 425 (IM"]).

Vi du 2: Didu ché 4-(1-(4-(perfloetoxy)phenyl)-1H-1,2 4-triazol-3-yl)benzoyl clorua

Oy \N/)\@«OH
F 0
F o)
S0Cl,

B —

40°C,3h
=N
RF
ST .
F 0
F o}

Binh d4y tron ba ¢d dung tich 250mL & bén trén c6 lip may khudy, dau nap khi
nito, cdp nhié¢t do J-Kem kiéu T va binh ngung hdi luu, dugc nap axit 4-(1-(4-
(perﬂoetoxy)pheﬁyl)-lH-l,2,4-triazol-3-yl)benzoic (4,1g, 10mmol). Phin chét ran
duoc bd sung diclometan (30mL). Tir d6 tao ra dich huyén phti mau trang. Dich huyén
phi nay dugc bd sung thionyl clorua (5,8g, 499mmol). Tr d6 tao ra dich huyén phu
mau tring va hdn hop nay téa nhiét lam ting nhe nhiét do tir 19°C 1én téi 22°C trong
vong 5 phut. Hon hop nay duoc gia nhiét t6i 40°C bing thiét bi gia nhiét trong 3 gio,
sau d6 dé& ngudi toi 23°C trong 16 gid. Tir d6 tao ra dich huyén phi mau tring nho.
Hbn hop nay dwoc chuyén dén binh lam bay hoi kiéu quay dung tich S00mL va dugc
lam bay hoi trong binh nay (24-95°C, 50 mmHg, 1 gi®) dé thu duoc hop chat néu & dé
muc dudi dang chit rin mau néu vang (4,7 g, 108% can bang khdi lugng). Phan chét
rén nay tan trong tetrahydrofuran va dimetylformamit va tan mot phan trong axeton:
'H NMR (400 MHz, CDCl3) 6 9,90 (s, 1H), 8,48 (d, /= 8,2 Hz, 1H), 8,43 — 8,18 (m,
2H), 8,04 (d, J = 8,8 Hz, 2H), 7,48 (d, J = 8,7 Hz, 1H); Tinh toan phan tich d6i vdi
C7HoCIFsN;0,: C, 48,88; H, 2,17; N, 10,16; Cl, 8,49; F, 22,74. Thu duogc béng thuc
nghiém: C, 45,49; H, 2,41; N, 9,27; Cl, 11,19; F, 20,41.

-12-
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Vi du 3: Piéu ché 4-(1-(4-(perfloetoxy)phenyl)-1H-1,2,4-triazol-3-yl)benzoyl azit tir

axit clorua.

/':N
RF
F o)
F o}

NaN;

B ——

axeton / H,0
F% Q/ W Ng
F 0
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Binh day tron ba ¢d dung tich 250mL & bén trén c6 ldp may khudy, ddu nap khi
nito, cip nhiét do J-Kem kiéu T va phéu cdp liéu bd sung, dugc nap 4-(1-(4-
(perfloetoxy)phenyl)-1H-1,2,4-triazol-3-yl)benzoyl clorua (4,0g, 10mmol). Phan chét
rin dugc bd sung axeton (50mL). Tir d6 tao ra dich huyén phi mau nau vang. Dich
huyén phll mau niu vang nay duogc lam lanh dén 2°C trong bé d4 va dung dich cia
natri azit (0,75g, 11mmol) trong nudc (10mL) duge bd sung ting giot (cn than: phan
ung téa nhiét) trong vong 15 phit mot cach thén trong dé giit cho nhiét d bén trong &
murc du6i 6°C. Trong qué trinh bd sung nay, phan ng téa nhiét lam ting nhiét do tir
2°C t6i 6°C. Tir d6 tao ra dich huyén pht dic mau tring. Dich huyén phi nay dugc
khudy & 2°C trong 2 gid. Phén tich bang LCMS cho thiy ring phan ung da hoan
thanh. Hdn hop phan mg duoc pha loing bang nuée (100mL) va dugce khudy ¢ 5°C
trong 1 gio. Cac chét rin dugc thu gom bing cach loc trong chén khong va duoc rira
bang nude (2 x 25mL). Tir d6 tao ra banh w6t mau tring nho (5,9 g). Banh udt nay
duoc dé cho kho trong khong khi & nhiét 46 méi trudng trong 20 gidr cho toi khi khéi
lwong khong ddi dé thu dugc hop chét néu & d& muc dudi dang chét rdn mau tring
nhd (3,7 g, 90%). Phin chét rin nay dwoc phan tich bang 'H-NMR, ""F-NMR, va
LCMS va cho két qué trung khép vai chét chuin. Phén tich bing "H-NMR cho thdy

khoang 86% axyl azit mong mubn vdi 14% axit.
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Vi du 4. Pidu ché 4-( 1-(4-(perfloetoxy)phenyl)-1H-1,2,4-triazol-3-yl)benzoyl azit
bing phan mg ¢6 PTC trong toluen

Binh d4y tron ba c¢d dung tich 250mL & bén trén c6 lip may khudy, ddu nap khi
nito, cip nhiét do J-Kem kiéu T va phéu cip lidu bd sung, duoc bd sung axit 4-(1-(4-
(perfloetoxy)phenyl)-1H-1,2,4-triazol-3-yl)benzoic (5,0g, 12mmol). Phin chit rin
duoc bd sung toluen (50mL). Tir d6 tao ra dich huyén phu mau hdng nhat. Dich huyén
phu duge bd sung trietylamin nguyén chét (1,4 g, 14mmol) tit ca trong mot lan. Dung
dich phan ng ngay lap tirc chuyén thanh mau hdng thAm va tda nhiét lam ting nhiét
do tir 25°C t6i 28 °C. Trong vong 3 pht sau né lai chuyén nguoc lai thanh dich huyén
phit mau hdng nhat. Dich huyén phi ndy dugc bd sung etyl cloformat (1,5 g, 14mmol)
tat ca trong mot 1an. Dung dich phan tng chdm chdm chuyén thanh mau hong thim
trong vong 5 phut va tda nhiét lam tdng nhiét dg tir 25°C téi 30°C. Trong vong 5 phut
sau hdn hop phan tmg lai chuyén nguoc lai thanh dich huyén phii mau hdng. H3n hop
phan ung duoc khudy & 25°C trong 30 phut. Phan tich bang LCMS cho thiy phan ung
da hoan thanh, tao ra anhydrit hdn tap. Dich huyén phi mau hong nay duoc loc dé
tach phan chit rdn mau tring va phin chét rin nay dugc rira bang toluen (50mL). Phén
dich rira dugc thém vao phin loc va ph?m dich loc thu duge (dung dich mau hong
thim) dugc rét vao phéu cép lidu bd sung va duoc bd sung timg giot voi the do
6mL/phtit vao dung dich 2% (khdi lugng/khdi lwgng) cta natri azit (0,90g, 14mmol)
trong nudc chia tetrabutylamoni hydro sulfat (0,040g, 0,13mmol) trong khi khiy co
hoc. Phan ung téa nhiét 1am ting nhiét d6 rat cham tir 21,1 °C lén tdi 21,8 °C trong
qué trinh bd sung. Hén hop phan tmg dwoc khudy trong 1 gid va két qua phén tich

bang LCMS cho thay phan mg da hoan thanh va tao thanh axyl azit mong muon.
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YEU CAU BAO HO

Quy trinh diéu ché triaryl axyl azit c6 cong thuc (1)

/:N
N\N/
N
Ry ’

O 1
trong do R, 1a (C;-Cg) haloalkyl hogc (C,-Cg) haloalkoxy,
bao gdm cac bude:
a) cho axit triaryl c6 cong thie (II)

»/:N

N. -~
R4

O 1II
trong d6 R, 1a nhu dugc xac dinh trén day,
tiép xuc vai clocacbonat ¢6 cong thuc (IV)

o]

/M R

Cl @) JAY,
trong do R, 1a (C;-Cy) alkyl, phenyl hodc benzyl,

vél sy ¢6 midt cua bazo trong dung mdi hitu co la tetrahydrofuran hodc

dimetoxyetan dé tao ra triaryl anhydrit hdn tap c6 cong thirc (V)

/—_—_'N

N. 2 ~
L o
R4 0

O \%

trong do R, va R, la nhu dugc xac dinh trén day,
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va

b) cho triaryl anhydrit hdn tap c6 coéng thirc (V) thu duoc tiép xuc voi dung
dich nu6c cla natri azit trong dung moi hitu co tetrahydrofuran hogc

dimetoxyetan.
Quy trinh theo diém 1 hoic 2, trong d6 R, 1a OCF,CF;.
Quy trinh theo diém 1, trong dé R, 1a CH,CHj;.

Quy trinh theo diém 1, trong d6 bazo 1a cacbonat cia kim loai kiém, amin béc

ba hodc amin thom.
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