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SUMMARY

SYNTHESIS AND SPECTROMETRIC ANALYSIS TO IDENTIFY THE
STRUCTURE OF SOME NEW DIHYDROFURAN DERIVATIVES HAVING
FLUORINE AND THIOPHEN-RING MOIETIES

Spectrometric identification of some new dihydrofuran derivatives containing fluorine and
thiophene-ring moieties has been performed. These compounds were afforded by the reactions
of corresponding 1,1-diarylethenes  or 1,1,6,6-tetraphenylhexa-1,5-diene  with
thenoyltrifluoroacetone in the presence of manganese triacetate dihydrate. This work showed

that a relative complex compound such as 1,2-bis[4 -trifluoroacetyl-2’,2 -diphenyl-5’-(2-

thienyl)-2’, 3 -dihydrofuryl]ethane could be obtained by a simple route.

1. DAT VAN BE

Mot s6 dan xuét 4,5-dihydrofuran c6 hoat
tinh sinh hoc va dugc chu trong téng hop
trong thoi gian gan day [1]. Mat khac, mot
s6 phan tir c6 chira flo 1a cac duoc phim co
gia tri. Chéng han, chung dugc st dung
lam  chdt wc ché proteaz va
phosphodiestereaz, tac nhan khang ky sinh,
hop chit chdng ung thu, chit khang khuén
va thubc gy mé [2]. Yilmar va cong sy da
thong bao vé& két qua nghién ctru cia ho
trong viéc téng hop cac din xuit
dihydrofuran c6 chura flo trong phan tir
bang phan tGng st dung phic mangan
triaxetat dihydrat [3]. V&i kinh nghiém
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nghién ctru ctia minh trong phan tng tong
hop hiru co sir dung hop chat phirc nay [4],
chiing t6i thdy rang y tudng cia cic tac gia
trén c6 thé mo rong dé téng hop nhiéu hop
chit da chirc méi. Vi vy, chung t6i da tién
hanh thuc nghiém theo hudng nay dé téng
hop mét sb hop chit méi, trong d6 c6 mot
hop chét chira 2 dj vong dihydrofuran, 2 di
vong thiophen va 2 nhom trifloaxetyl. Céu
tao ctia cac hop chit nay duoc ching minh
bang su phan tich phé hdng ngoai, cong
huéng tir hat nhan va phd khéi.

2. THIET BI VA HOA CHAT

2.1. Thiét bi



- Phé ké cong hudng tir hat nhan (NMR)
Bruker Advance 500 (cac phé NMR duoc
do véi chdt chuin noi 13 tetrametylsilan
trong dung méi CDCl; véi tan sé 500 MHz
cho 'H va 125 MHz cho “C).

- Ph6é ké hdng ngoai Thermo Scientific
Nicolet iS5 FT-IR Spectrometer.

- Khéi phd ké Agilent GC MS 7895A.

- May do nhiét d0 ndéng chay
GALLENKAMP.

2.2. Hoa chét va vt liéu

- Mangan diaxetat tetrahydrat cua cong ty
Reachim, Lién bang Nga.

- Mangan triaxetat dihydrat duoc diéu ché
theo E. I. Heiba [5].

- Cac 1,1-diaryleten va 1,1,6,6-
tetraphenylhexa-1,5-dien dugc didu ché tur
cac arylmagie bromua tuong rng theo quy
trinh da dugc cong bd [6].

- Thenoyltrifoaxeton, axit axetic bang,
clorofoc va ban mong silica gel Kieselgel
60 F,s4 cia hang Merck.

3. THUC NGHIEM

Quy trinh chung

Can luong can ung voi 0,25 mmol 1,1-
diaryleten (hodc 96,5 mg, tng voi 0,125
mmol 1,1,6,6-tetraphenylhexa-1,5-dien)
vao binh cu day tron 30 mL. Thém vao d6
15 mL axit axetic bang va 111 mg (0,5
mmol) thenoyltrifloaxeton. Khudy va gia
nhiét trén may khudy tir dén 100°C thi thém
nhanh vao d6 201 mg (0,75 mmol) mangan
triaxetat dihydrat va tiép tuc dun khudy dén
khi mau den ctia hdn hop bién mit (khoang
16 phut).

Sau phan tmg, cit dudi dung mdi axit axetic
bang c¢6 quay chan khéng. Cho vao phan
cdn con lai 15 mL nudc rdi chiét bang

clorofoc 3 1an (5 mL cho mdi lan chiét).

Dich chiét clorofoc dugc gop chung, lam
kho bing natri sunphat khan rdi cd can
bang c¢6 quay chan khong. Phin con lai sau
khi ¢6 dugc tach bang sic ky trén ban mong
nhom gel Kieselgel 60 F,s4 v61 dung méi
khai trién 1a clorofoc.

Céac san pham dihydrofuran sau khi phan
1ap duoc do nhiét d6 ndng chay (néu la chat
rin) va cac phd khéi (EI), hdng ngoai va
cong huong tir hat nhan dé phan tich, xac
dinh céu tao.

4. KET QUA VA THAO LUAN

4.1. Phan g giira 1,1-bis(4-clophenyl) eten
véi thenoyltrifloaxeton

Sau khi tién hanh phan tng theo quy trinh
chung da mo ta ¢ trén, chiing t6i tach duogc
59 mg mét chit 1ong mau vang nhat. Su
phan tich cac phéd cua hop chét nay dan dén
cac chi tiét dang cha y dudi day.

e Phd h6ng ngoai cho tin hi¢u & 1675 cm’,
mg vo&i hap thu cua nhom chire xeton lién
hop. Su ¢6 mat cia nhan thom dugc xac
nhin qua cac tin hiéu hdp thu 3008 cm’,
1590 cm™ va trong viing thom 900-650 cm'.
o Phd cong huong tir hat nhin cho thiy 3
nhom CH cuia nhan thiophen & ¢ 8,62, o
7,74 va 6 7,25. Cac tin hiéu nay tach biét
rdt 15 v6i 2 tin hiéu ung v6i 8 nhém CH
trong 2 nhan 4-clophenyl (6 7,37 va ¢ 7,35).
Ngoai ra trong ciu tao san phdm cua phan
ung nay con ¢é mot nhém CH, cho pic ¢
3,95 trong phé proton va & 42,86 trong phd
cacbon 13.

Tat ca cac dit lidu trén cho thdy hop chat
dang xem xét 1a 4-triflometylcacbonyl-2,2-
bis(4-clophenyl)-5-(2-thienyl)-2,3-
dihydrofuran (So dd 1). Tém tit cac sb lidu
phd cong huéng tir hat nhin cia hop chét

nay dugc ghi ¢ Bang 1. D¢ xac nhan lai cau

41



468 cing v6i hai pic dong vi (M+2) & m/z
470 va M+4) &6 m/z 472.

@WCFs Mn(OCOCH3)3 2H,0
T CH,COOH
100°C
cl

So do 1 . Phan ung gitta 1,1-bis(4-clophenyl)eten voi thenoyltrifloaxeton

tao ndy, chung toi tién hanh do phd khdi
(EI) va phd di cho pic ion phan tir & m/z

trong sy co mat cua mangan triaxetat dihydat
Bdng 1. S6 liéu phé cong hweong tir hat nhan ciia 4-triflometylcacbonyl-2, 2-bis(4-clophenyl)-5-
(2-thienyl)-2, 3-dihydrofuran

Vitri C O0-(ppm) | DEPT 0, (ppm); J (Hz)
Cco 174,28 C
C-5 164,73 C -
>C< thom (2C) 141,49 C
CH thom 135,40 CH 8,62; pic doi cua pic doi; 4,0 va 1,0
>C< thom (2C) 134,39 C -
CH thom 134,14 CH 7,74; pic d6i cia pic doi; 5,0 va 1,0
>C< thom 130,52 C -
CH thom (4C) 128,95 CH 7,37-7,36; pic da
CH thom 128,16 CH 7,25; pic d6i caa pic doi; 5,0 va 4,0
CH thom (4C) 126,99 CH 7,35-7,33; pic da
COCF; 118,22 C
C-4 102,92 C -
C-2 92,25 C
C-3 42,84 CH, 3,95; pic don

4.2. Phan \rng giira 1,1-bis (4-metoxyphenyl) cac tin hiéu hdp thu 3006 cm™, 1611 cm™

eten véi thenoyltrifloaxeton

O phan mg nay, chung t6i thu duoc 35 mg
mdt chit 1ong mau vang nhat.

Phd hdng ngoai cho tin hidu hdp thu cua
nhom chirc xeton lién hop & 1669 cm™. Su

¢ mat ciia nhan thom dugc xac nhdn qua
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va trong ving thom 900-650 cm™. Sy phan
tich thém dir liu phd cong hudng tir hat
nhan (Bang 2) dan dén két luan ring hop
chit nay 1a 4-triflometylcacbonyl-2,2-bis(4-
metoxyphenyl)-5-(2-thienyl)-2,3-
dihydrofuran (So d6 2).



H4CO,
Q4
s
() O

H,CO

Mn(OCOCH;);.2H,0
Rl M’ Al
CH,COOH

H3CO,

100°C

HyCO

So do 2. Phan ig giita 1,1-bis(4-metoxyphenyl)eten véi thenoyltrifloaxeton trong sw c6 mdt

cuia mangan triaxetat dihydat

Bdng 2. 86 liéu phé cong hudng tir hat nhan ciia 4-triflometylcacbonyl-2,2-
bis(4-metoxyphenyl)-5-(2-thienyl)-2, 3-dihydrofuran

Vitri C O0-(ppm) | DEPT 0, (ppm); J (Hz)
Cco 174,25 C -
C-5 165,16 C
>C< thom (2C) 159,28 C -
>C< thom (2C) 135,76 C
CH thom 135,19 CH 8,62; pic doi cua pic doi; 4,0 va 1,0
CH thom 133,71 CH 7,70; pic d6i caa pic doi; 5,0 va 1,0
>C< thom 131,06 C -
CH thom 127,94 CH 7,21; pic d6i caa pic doi; 5,0 va 4,0
CH thom (4C) 127,10 CH 7,34-7,31; pic da
COCF; 118,38 C -
CH thom (4C) 113,83 CH 6,89-6,86; pic da
C-4 103,31 C
C-2 93,37 C )
OCH; (20) 55,30 CH; 3,79; pic don
C-3 43,10 CH, 3,94, pic don

Phé khéi (EI) cua hop chét nay cho pic ion
phan tor & m/z 460,1. Diéu nay, mot lan
nita, d3 xac nhan ciu tao cta hop chét dang
khao sat.

4.3. Phan ing giira 1,1,6,6-tetraphenylhexa-
1,5-dien véi thenoyltrifloaxeton

Phan lap hon hop sau phan tng theo quy
trinh nhu da trinh bay, ching t6i tach duogc
7 mg san phidm 1 va 22 mg san phim 2. Hai
hop chit nay déu 1a chit rin mau vang nhat,
¢6 nhiét d6 néng chay tuong tng la 180-
181°C va 220-221°C.

Phdn tich cdc phé ciia san pham 1: Phd
hdng ngoai xac nhin nhém chirc xeton lién
hop & 1663 cm™. Sy ¢6 mit cua nhan thom
ciing dugc chirmg minh qua céc tin hiéu hip
thu déc trung ciia nd. Mat khac, ddi chiéu
v6i cac phd cong hudng tir hat nhan cua 2
hop chit d3 biét cu tao & muc 4.2 va 4.3,
chiing toi kiém ching dugc sy ¢6 mat cla
cac hop phin ciu tao vong thiophen, vong
phenyl va vong dihydrofuran trong phan tir
cta ctia hop chat nay. Céc tin hiéu con lai
la cia mét nhém CH anken (6 5,68) va 2
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nhém metylen (6 1,77-1,73 va 6 1,61-1,57).
Cac tin hiéu nay 1a cua phin ciu tao
(C¢H;5),C=CH-CH,CH,~ tu dien st dung
ban dau.

Tir cac hop phin cu tao & trén, san pham 1
dugc giai doan la 3-trifloaxetyl-4-(4’,4’-
diphenyl-3’-butenyl)-5,5-diphenyl-2-(2-

1 J‘LJhl 1 2 J\L?P’ﬂ

o
W

t |

thienyl)-4,5-dihydrofuran (So dd 3). Céu tao
ndy di dugc khing dinh qua phd cong
huéng tr hat nhan 2 chiéu HSQC va
HMBC (Hinh 1). Dit liéu phd cong hudéng
tir hat nhin cua hop chét ndy dwoc ghi &
Bang 3.

lJU“ il ) oo
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(a) (b)
Hinh 1. Phé hai chiéu ciia san pham 1 (a) HSOC va (b) HMBC
CeHsn_ oM
1
CeHs 9%
CgH
CeHs N NP
CaHs Mn(OCOCH;)2H,0 N S
+ CH;COOH
100°C
S CF3 C6H5 2
21%

So do 3. Phan ig giita 1,1,6,6-tetraphenylhexa-1,5-dien véi thenoyltrifloaxeton trong su cé

mat cua mangan triaxetat dihydat
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Bdng 3. S6 liéu phé cong hwong tir hat nhan ciia 3-trifloaxetyl-4-(4°,4 -diphenyl-3 -butenyl)-5, 5-
diphenyl-2-(2-thienyl)-4, 5-dihydrofuran

Vitri C Sc(ppm) | DEPT | S, (ppm); J (Hz) HMBC (H— C)
CO 174,10 C
C-2 164,48 C
143,15
>C< thom (2C) C
142,61 -
>C< thom (2C) 142,06
>C< thom 139,79
(CeHs),C= 139,06 C
8,52; pic doi cua pic
CH thom 135,51 CH .
doi; 4,0 va 1,0
7,69; pic do6i cta pic
CH thom 133,92 CH .
doi; 5,0va 1,0
C-3 131,38 C -
129,79- .
CH thom (21C) CH 7,55-6,96; pic da
126,53
5,68; pic do6i cta pic
CH=C(C¢Hs), 125,92 CH N . C-1’, C-2’,>C< thom
doi; 7,5 va 6,5
COCF; 111,23
C-5 96,50
C-4 47,39 CH 4,18; pic doi; 7 C-1°, C-2’, CF;, >C< thom, C-2
CH,CH,CH=C 32,66 CH, 1,77-1,57; pic da C4,C-3,C-1’,C-5
CH,CH,CH=C 26,33 CH, 1,73-1,61; pic da C4,C-2’,C-3°, C-5,CF;

Phan tich cdc phé cia san pham 2: Bang (2-thienyl)-2°,3’-dihydrofuryljetan (So d

cach dbi chiéu véi cac phd cua 3- 3). Phd cong hudng tir hat nhan hai chiéu
trifloaxetyl-4-(4’,4’-diphenyl-3’-butenyl)-5,5- HSQC va HMBC (Hinh 2) da cho phép xac
diphenyl-2-(2-thienyl)-4,5-dihydrofuran ~ (san nhin ciu tao ndy. Céc sd liéu phd cong
phim 1), chung t6i giai doan hop chit nay huéng tir hat nhin cua hop chit nay dwoc
la 1,2-bis[4’-trifloaxetyl-2’,2’-diphenyl-5’- ghi & Bang 4.
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Hinh 2. Phé hai chiéu ciia san pham 2 (a) HSOC va (b) HMBC

Bdng 4. S6 liéu phé cong hwong tir hat nhan ciia 1,2-bis[4 -trifloaxetyl-2’, 2 -diphenyl-5-(2-
thienyl)-2’, 3 -dihydrofuryl]etan

Vitri C 0. (ppm) DEPT o » (ppm); J (Hz) HMBC (H — C)
CO (20) 173,94 C
164,05
C-5’ (20) C
163,97
>C< thom (2C) 143,33 C -
>C< thom (2C) 143,11 C
139,24
>C< thom (2C) C
139,14
135,64 8,47; pic doi; 4,0
CH thom (2C) CH o
135,53 8,40; pic doi; 3,5
133,86 7,70, pic doi cua pic doi;
CH thom (2C) CH .
133,77 10,0 va 5,0
131,23
C-4> (20) C -
131,20
CH thom (22C) | 128,32-125,24 CH 7,30-7,11; pic da
109,82
COCF;(20) C
109,51
96,51 ]
C-2’ 20) C
96,31
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Vitri C 0. (ppm) DEPT 0, (ppm); J (Hz) HMBC (H — C)
47,26 . .
C-3’ (20) 4711 CH 4,0; pic doi; 18,5 C-1, C-2, COCF;
CH,CH, 27,84 CH, .
1,29-1,19; pic da
CHQCHQ 26,99 CHZ

Phd khéi (EI) cia san pham 1 va 2 khong
cho pic ion phan tir twong Gng. Diéu nay
¢6 thé do mot s6 nguyén nhan nhu hop chit
khong hoa hoi dugc & diéu kién do, phan tir
kém bén nhiét hodc pic ion phan tir qua
kém bén.

5. KET LUAN

Bing su phan tich cac phd, dic biét 1a phd
cdng huong tir hat nhan, chung t6i da xac
dinh duoc ciu tao cuia mot sb dan xuit
dihydrofuran c6 chira flo. Theo su hiéu
biét cua chung t6i, dy 1a cac hop chit chwa
hé duoc bao cdo trong bit ky mot nghién
cru nao trudc day. Trong nghién clru nay,
cac hop chit noi trén duoc tong hop dua
vao phan tng gitta cac eten thé & vi tri 1,1
hoac 1,1,6,6-tetraphenylhexa-1,5-dien véi
thenoyltrifloaxeton trong sy cd mat cua
chit oxy hoa mangan triaxetat dihydrat. Tir
viée x4c dinh cu tao 2 san phim phan tmg
cua 1,1,6,6-tetraphenylhexa-1,5-dien,
chiing t6i cho rang bang cach thay déi diéu
kién phan tng, c6 thé diéu khién phan tng
theo huéng ting hiéu sudt san phim nao
mong mudn. Chung t6i dang tiép tuc mo

rong nghién ctru theo dinh hudng nay.
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NGHIEN CUU SU DUNG VAT LIEU VO TRAU BIEN TINH....... (Tiép theo tr. 56)

phan tich két hop giita SPE va F-AAS c6 hé
s6 lam giau cao, do lap lai tbt, sai s6 nho
khi phan tich v6i miu chudn nudc thai
CRM. Phuong phap da duoc ap dung vao
dé xac dinh n(‘Sng d6 Cr trong mot s6 mau
nude thai cong nghiép cho két qua dang tin
cay. Tur két qua dat duoc nay, chung toi s&
hudng téi nghién ctru xac dinh ham lugng
cac dang Cr(VI) va Cr(Ill) dya trén diéu
kién hép phu khac nhau ctia 2 dang trén vat
lidu.
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