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MO PAU

Cac hop chit vong bé nhu aziridin, azetidin va S-lactam c6 hoat tinh
sinh hoc 1y tha nhu khang khuan, khang ndm. Ngoai ra, cac hop chit vong
bé c6 suc cang vong 16n, c6 khd nang phan ung 16n nén ching la cac
synthon quan trong trong tong hop hitu co va hoa dugc.

Céc hop chit aziridin, azetidin khi ¢6 chira nhém triflometyl (do flo
c6 d6 am dién 16n va ban kinh Van der Waals nhd) 1am thay doi tinh chat
Iy, hoa va hoat tinh sinh hoc ctia chung, vi du thay doi tinh kiém, tinh ua
md, tang d6 on dinh trong chuyén hoa trong qua trinh trao doi chit...

Muc tiéu ctia Luan 4n 1a nghién ctru cac phuong phap tong hop chon
loc 1ap thé cac hop chat CF;-aziridin, CFs-azetidin va f-lactam, dong thoi
nghién ctru kha nang phan Ung cta chung, dac biét 1a kha ndng mé vong
chon loc cac hop chat nay bang nhiéu tac nhan nucleophin c6 ciu triic va
tinh chat hoa 1y khac nhau nham phat hién cac phuong phap méi tong hop
cac di vong méi va cac hop chat khac ¢ chtra CF; va nito véi cu trac da
dang mg dung trong hoa dugc hodc lam cac synthon quan trong trong tong
hop hitu co. Pay 14 hudng nghién ciru con rat méi trong linh vuc hoa hoc di
vong bé.

Trong cong trinh ndy, ching toi nghién ctru cic phuong phép tong
hop 1ap thé cac hop chat triflometylaziridin, triflometylazetidin; nghién ctu
diéu khién phan tmg tong hop 1ap thé cac hop chit f-lactam bang tac nhan
phan tmg c6 hiéu tng dién tir 16n; nghién ctru tong hop cac hop chat di
vong méi ¢ ciu tric da dang, c6 chira CF5 va nhiéu hop chat mach thing
c6 chita CF; va nito 1am synthon trong tong hop hitu co, hoéa duge nho kha
ning phan tmg md vong chon loc 1ap thé cta cac hop chat nay. Pay 1a cong
trinh nghién ctru rdt méi, co ¥ nghia khoa hoc va thuc tién cao, gop phan
dong gop cac van dé 1y thuyét trong linh vuc héa hoc cac hop chét aziridin

va azetidin c6 chira nhom CFs.



CHUONG 1: TONG QUAN
Céc hop chét aziridin 1a nhitng hop chat vong bé cé stic cang vong
16n, do d6 chung rat d& mé vong dé chuyén héa thanh cac hop chét co hoat
tinh sinh hoc 1y tha. Mt khac rat nhidu hop chét thién nhién c6 chira vong
aziridin dugc tim théy c6 hoat tinh sinh hoc cao nhu: mitomycin A, B, C va
azinomycin. Pay 1a cac thudc chéng ung thu duoc st dung trong 1am sang

[1].

o1
Mitomycin A: X=OMe, Y=Me, Z=H
Mitomycin B: X=OMe, Y=H, Z=Me
Mitomycin C: X=NH,, Y=Me, Z=H
Por:firomycin: X=NH,, Y=Me, Z=Me Azinomycin A: R=H; Azinomycin B: R=CHO

Céc chét aziridin tong hop o hoat tinh sinh hoc 1y tht nhu axit 2-(4-
amino-4-cacboxibutyl)aziridin-2-cacboxylic 3 va axit 2-(3-
cacboxipropyl) aziridin-2-cacboxylic (4) 1a cac chit khang khuan khang

ndm manh [2,3].
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Vi vay viéc nghién ctru tong hop cac hop chat aziridin dugc rt nhiéu
nha khoa hoc quan tam va la mét van dé ¢o y nghia khoa hoc va thuc tién.
1.1 Cac phwong phap tong hop aziridin
1.1.1 Téng hop aziridin tir amino ancol

Aziridin c6 thé dugc tong hop bing phan Gmg vong hoa nodi phan tir
cac dan xuat 1,2-amino ancol. Dan xuit 1,2-amino ancol phan tng voi cac
tac nhan nhu POCl;, SOCl, dé chuyén nhém OH thanh nhém d& tach X,
sau do6 thuc hién phan ing vong héa ndi phan tir tao aziridin theo so do 1.1

[4]:
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Sodd 1.1
Phuong phép don gian téng hop aziridin 1& phan ng vong hoa céc
vicinal amino ancol. Vi dy, tir 4-amino-1-phenylhex-5-en-3-o0l (8) phan ung
véi sunfuryl clorit tao sunfamitat (9), sau d6 xir 1i nhiét & 70°C tao vinyl
aziridin (10) v6i hiéu suat 97% (so d6 1.2) [5].
o)

?H i. trityl clorit \ /-9}
Ph/\/\l/\ Bl}]\- (O\L/NTr 70°C , Ph/\M
8 NH, ii. SO,Cl5 (1,25 duong lugn )/\ = HN
Et;N/THE 9 10
Sodd 1.2

Kawamoto va Wills [6] da thuc hién phan Gng cua amino ancol 1ap
thé 11 véi dietyl azodicacboxylat (DEAD) va PhsP trong dung méi THF
va thu duoc chiral aziridin 12 véi hiéu xuit 92% va do chon loc ee dat 99%

(so do 1.3).

Ph
OH . DEAD %
= -t-B PPh N O-t-B
Ay PP ores
11 0] THF 12O
92%
ee: 99%
Sodd 1.3

Norbert de Kimp va Nguyén Van Tuyén [7] di tong hop duoc cis-
aziridin voi hiéu suét va do chon loc 1ap thé rat cao nhd phan tng vong hoa
cac f-cloamin. Cac dan xuét S-cloamin d& dang tong hop tir cac amino

ancol qua phan tng clo hoa v&i sy doi cdu hinh san pham(so d6 1.4).



1,3 duong lugng PCls W
‘NH, HCI
H N CHCly, dun héi luu 1h il
sau d6 & t° phong, 2h 4 (81%)

1.1 duong lugng R@-CHO
1,1 dwong lugng EtzsN, CH,Cl,
MgS0y, héi luu 1h

H Cl
© 3 duong lugng NaBH, N
C " MeOH. dun héi lvu 1h H N
H
16a R=H (99%) 15a R=H (88%)
16b R=Cl  (96%) 15b R=Cl (97%) R

16c R=0CH; (97%) 15¢ R=0CH3(91%)
16d R=CHs (96%) 15d R=CH; (92%)
So dd 1.4

1.1.2 Téng hop aziridin tir epoxit

Tong hop aziridin tir epoxit thuong théng qua phan Gmg md vong
epoxit [8]. Tac nhan azit tao azido ancol. Sau d6, azido ancol phan tmg véi
triphenylphotphin theo phan tng Staudinger [9] tao oxazaphotphin sau do
chuyén hoa thanh aziridin (so do 1.5).

TMSN, EtO,C OH = EOC Ny
EtO,C ?)\ T S
27" Neo,Et N, CO,Et HO  CO,Et
18 19
17
j PPh, J PPh,

Et0,C  CO,Et

Et0,C  ,

“

CO,EtEtO.C, COEt  EtO,C  CO.Et
2 2L, W/ 2 2
N
H
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H \p/NH O\ /NH
23 22 il Phs
Sodd 1.5

Tuong ty, Williams va cong su [10] da tong hop aziridin 27-33 véi
d6 chon loc 1ap thé cao theo phan tmg da dé cap & trén (so do 1.6).
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Sodd 1.6
1.1.3 Téng hop aziridin tiv imin

a) Tong hop aziridin tir imin c6 sir dung xiic tac

Cacbenoit 13 cacbon c6 sau dién tir, c6 kha nang phan tng rit cao, dé
dang tham gia phan tng v6i imin tao thanh aziridin. Vi du, phan tng tong
hop cis-aziridin 36: cacbenoit dugc tao ra tu etyl diazoxetat 35 phan Ung

v6i imin 34 c6 mit xuc tac axit Lewis (so dd 1.7) [11].

P
N
X _Ph . Ry = H
R [(n5-CsHs)Fe(CO)o(THF)*[BF4] o,
1 i + N,CHCO,Et
R R 35 70% R R?
34 36

Sodd 1.7
Nagayama va cong su da tong hop thanh cong cis-aziridin 40 qua
phan ung mot giai doan (one-pot) nhd phdn Ung cua etyl diazoaxetat,

andehit va amin bac 1 khi c6 mit xtic tac Ytterbi triflat (so d6 1.8) [12].

CHPh,
N
PhCHO + Ph,CHNH, + N,CHCO,Et 2(OTDs_
37 38 2 g3 Ph” YCOLEt
40

So dd 1.8



Trimetylsilyldiazometan 41 dé dang phan ung ém diu véi N-
sunfonylaldimin 42 tao thanh san pham thé 2-N-sunfonyl-3-

trimetylsilyaziridin 43 v4i d§ chon loc 1ap thé cis cao [13].

_< ME3§!‘CHN2 R2 Simeg
N=
R'0,S R2 H N H
42 SO,R!
43

So d6 1.10
Etyl diazoaxetat tham gia phan tng dong vong [2+1] vo1 N-ankyl
andimin 44 tao san pham chinh cis-aziridin 45 khi c6 mat xuc tac axit

TfOH [14].

<Ph
N~ Ph N, TfOH (25% mol) N
b .00 ))«COzEt
MeO,C~ “H H™ "CO,Et CH3CH,CN, -78°C MeO,C
44
45

cisltrans > 95:5
Sodd 1.11
Tuong tw, nhom nghién ctru cia Jean-Pierre [15] d4 tong hop thanh
cong cis-3-CFs-aziridin-2-cacboxylat khi sir dung xuc tac BF;.Et,O (so do
1.12)

N ‘R dung moi
46 47

So dd 1.12

FsC
FsC axit Lewis ® N
A+ NFCOsE > COsEt
R{

Phuong phép tong hop aziridin tir imin sir dung xuc tac co rat nhiéu
wu diém nhu san phém tao thanh c6 do chon loc lap thé cao, diéu kién phan
g don gian, c6 thé ap dung dé tong hop cac CF;-aziridin.

b) Tong hop tir imin si dung sunfu ylit

Phan tng cong cia sunfu ylit v6i imin thu dugc aziridin trong diéu
kién phan img ém diu. Co ché tao thanh aziridin tir sunfu ylit va imin qua

hai budc (so dd 1.13) [16].
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So dd 1.13

Giai doan dau ctia phan ng cong cia ylit vao imin hinh thanh trang
thai trung gian betain. Sau d6, hai dong phéan anti- va syn-betain 50a-b c6
thé hinh thanh dong thoi. Cau hinh dang trans (nhém aza va sunfoni ¢ dang
anti-periplanar so véi cac nhom khac) cia mdi betain duoc vong hoa tao
trans-51a va cis-aziridin 51b.

Chiral ¢-butylsunfinylimin 57 trong méi truong kiém manh ~-BuOLi
tao thanh aziridin 55 v&i hiéu suét va do chon loc lap thé cao (so do 1.14)
[17].

A
é@ © 0
o »
g\ ] Q 55 r %@DS\N /
®

t-BuOLi N
54 THF, 25°C <:> 55

78% cis/trans=17:83

So do 1.14

Mudi sunfoni 56 12 din xuét duge tao ra tir oxatian Eliel, dugc st
dung dé cung cap trung tdm benzylic cho tosylimin, sau d6 phan Gng voi
imin 57 khi c6 mat cuia Et;P, tao san phém phenylaziridin 58 vé&i @6 chon
loc 1ap thé ee rat cao. Ti 1& hdn hop cis/trans thu dugc phu thudc vao an

ngir khong gian ciia dan xuét thé ¢ imin (so do 1.16)[18].
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Sodd 1.16
1.1.4 Téng hop aziridin tir anken

Phan tng aziridin héa olefin sir dung tac nhan chuyén hoa nitren.
Ngudn nito cho phan tng niy 1a cac nitren hodc nitrenoit. Hiéu suat phan
tmg phu thudc vao rat nhiéu yéu té nhu: do bén cia olefin; ban chit cua
ngudn nitro; nhém anken va arensunfonylimino hodc aryl iot trong [N-
(ankan/arensunfonyl)imino]aryliodan; xtc tac kim loai chuyén tiép; nhimg
ligan tao phtrc v6i kim loai, dung méi va cac yéu tb khac [19].

Mezzetti va cOng su [20] da s dung xuc tac phirc Cu 59a-c cho phan
g aziridin hoa anken 60 v&i PhI=NTs tao thanh aziridin 61. Két qua cho

thay ban chat cua anken va xuc tac anh hudng quan trong dén hi¢u suat

phan Ung.
Ts,
=
© +  phents _59a¢ (5% mo) Poe P s (CoracuMeONIPF,
i MeCN, 25°C 59b: [L"py,)Cu(MeCN)](PF),
60 R 61 59¢: [L8py,)Cu(MeCN)](PFg),
R xic tdc 59  thoi gianphantng(h)  hiéu sudt 61(%)
Ph a 8 85
Ph b 8 87
Ph G 8 80
C4H9 a 36 35
CsHy b 24 0
C4Hg D 24 0
Sodo 1.17

Han ché 16n nhat cta phan tng aziridin héa olefin 1a iminoiodan kém
bén, d& bi dong phan héa va dat [21]. Nito duoc chuyén tir sunfoamit nhu
p-toluensunfonamit 62a, 4-metoxybenzensunfonamit 62b va 2-
(trimetylsilyl)etansunfonamit 62¢ tao trang thai trung gian voi ngudn oxi
ctua iodosylbenzen (PhI=O) trong phan ung cia anken 63 tao aziridin 64

qua mot budce [22].



3 RSO,NH, 62a-c (1.3-1.4 equiv) RO?—’S\N R3
:R onizo  CUMeCN),PFs 10% mol Wolre
— + =
I o]
'R . MeCN, 3 A mol si i
A 63 R 1.3 -1.4 equiv = 40_75;20 sieve R 64

63: R", R? R3=Ph, H, H; H, Me, CO,Me; Ph, H, CO,Me: H, H, CO,Me; Me, Me, CO,Me;
xiclohexen, norbornen, 1,2-dihidronaphtalen
62a: R=4-MeCgH,; 62b: 4-MeOCgH,; 62¢-Me;SiCH,CH,(Ses)
Sodd 1.18
1.2. Cac phwong phap tong hop azetidin
Hop chat di vong aza bén canh 14 16p chat c¢6 hoat tinh sinh hoc quan
trong ung dung trong linh vuc hda dugc. Mat khac, do azetidin c6 strc cang
16n nén dé dang tham gia cac phan tng voi nhidu tac nhan khac nhau nén
cac chat ndy con la synthon quan trong trong tong hop hitu co.
1.2.1. Vong héa hop chit amin c6 tinh nucleophin
Phan Umg vong hoéa y-halogen imin 65 dudi tac dung cua bazo manh

dé dang tao ra san pham azetidin (so d6 1.19).

Ry Ry Ro Ri
A en —
Ry R
Rz 66
65 R= ankyl, Ar, OBr

S0 dd 1.19
Totomalonat 68 duoc hinh thanh tir phan tmg oxi hoa hop chat 67 tai
anot, duoc vong héa khi phan tmg véi NaOMe tao azetidin 69 véi hiéu suat

cao (so d6 1.20)[24].

CO,M CO;Me
)\‘?/e\ -2e, Nal /}\2/\ NaOMe M€O2G co,Me
MeO,C NHTs MeO,C NHTs
AcOH/MeOH I MeOH N,
67 87% 68 69 Ts
100%
So d6 1.20

Anilin 70 phan ung véi 1,3-diclopropan da dugc thuc hién trong 10
vi song (80-100 W) tao thanh N-Ph-azetidin 72 v6i hiéu suat 54% (so do
1.21) [23(a)].



