Tap chi phén tich Hoéa, Ly va Sinh hoc — Tdp 20, sé 4/2015

PHAN TiCH PHO PE XAC PINH CAU TAO CUA MQT SO DAN XUAT 2,3-
DIHYDOFURAN CHUA NHAN NAPHTALEN MOI TONG HQP

Pén toa soan 20— 3 - 2015

Nguyén Vin Ha, Twong Thi Mai Luong
Khoa Hoa hoc, Truong Pai hoc Pa Lat

SUMMARY

SPECTROMETRIC ANALYSIS TO IDENTIFY THE STRUCTURE OF
SOME NEW DIHYDROFURAN DERIVATIVES CONTAINING
NAPHTHYL MOIETY

Spectrometric analysis to identify the structures of some new dihydrofuran derivatives

containing naphthyl moiety has been carried out. These compounds were obtained from the

reactions of 1-substituted 1-(1-naphthyl)ethenes with ethyl acetoacetate or acetylacetone in

the presence of manganese triacetate dihydrate. The reaction procedure was simple and

yields of target products were good. The result of this work shows that its application could be

expand to a variety of 1, I-disubstituted ethenes.

1. DAT VAN BE

Ngoai cac tinh chit co gia tri tng dung, vi
du nhu trong dién tir va huynh quang [1],
cac nghién ctru gin day cho thdy mot sb
dan xuit naphtalen c6 nhirng duoc tinh quy
bau. Rokade va Sayyed cong bd mot loat
cac din xuét naphtalen c6 tinh khang khuin
[2]. Upadhayaya va cac cong su thong bao
vé kha nang khang vi khuin lao cia cac din
xuit naphtalen do nhém ho thiét ké va tong
h9p [3]. :
tong hop cac dan xuat naphatlen maéi lién

Chinh vi th¢, nhiéu nghién ciru

tuc dugc cong bd, ma gan day nhét 1a cong
trinh nghién ctru téng hop chung tir cac

ortho-alkynylaxetophenon [4]. Mat khac,

cac dan xuét 4,5-dihydrofuran ciing c6 thé
c6 hoat tinh sinh hoc va duoc chi trong
tébng hop nhiéu [5]. Cac thong tin trén di
dan chung t6i dén ¥ tuong nghién ciru tong
hop mot sb hop chét hitu co méi chira ca
phin cu tao 1a nhan naphtalen va nhan 4,5-
dihydrofuran trong phéan tir cua ching. Khi
thyc hién, chung t6i chon phan tng tong
hop dua trén mangan triaxetat. Phan tng
téng hop nay cé nhidu vu diém nhu quy
trinh thuc nghiém don gian, khong doi hoi
hoa chit va thiét bj dét tién, thoi gian phan
g ngin va hiéu sudt san phim thuong rat
cao [6]. Trong cOng trinh nay, ching t6i

trinh bay két qua phan tich phd nghiém dé
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chirng minh cAu tao cuia mot s6 dan xuét
dihydrofuran mang nhan naphtalen méi do
chiing t6i téng hop.

2. THIET BI VA HOA CHAT

2.1. Thiét bi

- Phd ké cong huong 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).

- Phd ké hdng ngoai Jasco FTIR 4100.

- Khéi phé ké Agilent GC MS 7895A.

- May do nhiét d0 nong chay
GALLENKAMP.

2.2. Hoa chit va vat liéu

- Mangan diaxetat tetrahydrat ctia cong ty
Reachim, Lién bang Nga. Axetylaxeton va
etyl axetoaxetat cua cong ty Wako Pure
Chemical, Nhat Ban.

- Mangan triaxetat dihydrat duoc diéu ché
theo E. 1. Heiba [7].

- Cac 1,1-diaryleten duoc diéu ché tir cac
axetophenon thé va cac arylmagie bromua
tuong ng theo quy trinh d3 dugc cong bd
[8].

- Axit axetic bang, clorofoc va ban méng
silica gel Kieselgel 60 Fs4 cia hing Merck.
3.THUC NGHIEM

Quy trinh chung

Can luong can ung voi 0,25 mmol 1,1-
diaryleten cho vao binh ciu day tron 30
mL. Thém vao d6 10 mL axit axetic bang
va 50 mg (0,5 mmol) axetylaxeton hodc 65
mg (0,5 mmol) etyl axetoaxetat. Cho con tir
vao binh ciu va dit 1én bép cach dau co
may khudy tir gia nhiét. Khudy va gia nhiét
dén khi hdn hop trong binh ciu bat dau soi
thi thém nhanh vao d6 201 mg (0,75 mmol)

mangan triaxetat dihydrat va tiép tuc dun
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khudy dén khi mau den ctia hdn hop bién
mét (khoang 4 phit).

Sau phan tmg, cit dudi dung mdi axit axetic
bing 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 c6 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 cAu tao.

4.KET QUA VA THAO LUAN

4.1. Phan tich phd cia san phim phan
wng giira 1-metyl-1-(1-naphtyl)eten véi
etyl axetoaxetat

Sau khi tién hanh phan tng theo quy trinh
chung da mo ta ¢ trén, ching t6i tach dugc
43 mg mdt chat long khong mau. Phan tich
cac phd cia hop chat nay dan dén cac chi
tiét dang cht y dudi day.

¢ Phd h6ng ngoai cho tin hiéu ¢ 1736 cm’,
tmg voi hip thu cia phan cacbonyl trong
nhom chuc este -COO— mang sang tir chat
dau etyl axetoaxetat. Sy cd mat cia nhan
thom naphtalen tir chit tham gia phan tng
1-metyl-1-(1-naphtyl)eten ciing dugc xac
nhdn qua cac tin hiéu hdp thu ngay trén
3020 cm, 1600 cm™ va trong ving thom
900-650 cm’.

e Phd cong huong tir 'H cho 4 pic d6i va 3
pic ba trong viung ¢ 7,98-7,42, chirng t6 su
¢6 mat cua 7 nhom CH nhan thom ng véi

phin cu tao 1-naphtyl (Hinh 1, (a)) va diéu



ndy khop véi két qua phan tich phd hong
ngoai di trinh bay & trén. Mau tin hiéu pic
bdn (0 4,15)-pic ba (J 1,25) rd rang 1 cua
nhom etyl ciia phén etyl este. Hai tin hiéu
dang pic don 60 2,36 va o 1,89, tng voi 3
hydro khong twong tac spin cho mdi tin
hiéu, cho thdy san phdm c6 hai nhom
metyl. D kién nay chung té hai nhom
metyl tir hai chit tham gia phan tng déu c6

mdt trong san phim cta phan ng. Dic biét,
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phé ndy c6 su xuat hién cia tin hiéu pic doi
(0 3,42)-pic d6i (6 3,35), mdi pic tng véi
mdt hydro, suy bién rat nhiéu so véi ly
thuyét phd bac 1 (Hinh 1, (). RS rang, ddy
la hai hydro cia nhém metylen trong 1-
metyl-1-(1-naphtyl)eten ban diu. Tuy nhién
nhom metylen nay, khi ndm trong san phdm
cia phan ung, da trd thanh hai hydro
diastereotopic (quang hoc khong dbi quang)

do ndm canh mdt carbon bt ddi xtimg [9].

(b)

Hinh 1. Phé 'H gidn ciia san pham ciia phdan vmg giita 1-metyl-1-(1-naphtyl)eten véi etyl

axetoaxetat: (a) vung nhan thom va (b) ving con lai

* Phd cong hudng tir °C két hop voi PC
DEPT véi tin hi€u ctia bay nhém CH va ba
cacbon bac 4 trong ving thom, mot lan
ntra, da khéng dinh sy c¢6 mat cua nhan
naphtyl. Ba nhom CHj, trong d6 c6 mét
nhom cua gdc etyl, va hai nhém CH, ciing
dé dang dwoc nhén biét. Pang cha y 1a tin
hi¢u & 6 166,22 khong nhiing mot 1an nita
khéng dinh sy ¢ mat cia nhom chirc este
trong cdu tao cua san phim ma con cung
cap thong tin rang nhoém chirc ndy nim & vi
tri lién hop. Dic biét & phd nay 1a su xuét
hién cua ba cacbon bac 4 & 0 89,15, ¢
101,94 va 6 165,68. Néu dé ¥ rang trong
chit phan tng 1-metyl-1-(1-naphtyl)eten
ban dau c6 mdt cacbon bac 4 thi ¢ thé cho
rang tin hiéu 6 89,15 1a cua cacbon nay.
Tuy nhién, vi n6 1éch vé phia truong cao so

v6i 1y thuyét phd cua ndi déi olefin, co thé

suy doan rang né khong con 1a Cyp2 nira ma
di chuyén thanh C; lién két véi mot
nguyén tir c6 do am dién 16n. Mit khac, vi
trong tat ca cdc chdt tham gia phan tng
khong c6 nguyén tir nao ¢6 d§ am dién 1on
dang ké, trir oxy, nén khong kho 1im dé cho
rang nguyén tu Cyp3 nay nbi v6i nguyén tur
oxy. Trong phd cong huéng tir *C chi con
tin hiéu cua hai cacbon bac 4 & 6 101,94 va
0 165,68. Day 1a hai tin hi€u kho giai doan.
Tuy nhién, ching t6i nghi rang néu két hop
hai dir liéu sau day thi sy giai doan s€ c6 do
tin cdy cao. Mot la, con hai nguyén tu
cacbon trong chit phan tng etyl axctoaxetat
van chua duoc xac dinh khi tao thanh san
phim (cacbon ciia nhém chic xeton va
cacbon cuia nhém metylen). Hai 1la, nhom
chirc este trong san phdm phan tng phai

nim & vi tri lién hop va trong trudng hop
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nay, chi c6 thé lién hop vé6i ndi dbi cacbon—
cacbon. Tu d6 suy ra hai cacbon bac 4 ¢ ¢
101,94 va J 165,68 1a caa ndi d6i cacbon—
cacbon nay. Chinh hiéu Ung lién hop am
cia nhom este 1a nguyén nhan khién mot
tin hiéu bi chuyén dich vé phia trudong cao
va tin hiéu kia vé& phia truong thip, bét
thuong so véi ndi doi & anken.

Tir sy phén tich cac phd & trén, chung toi

két luan rang san phdm thu dugc tir phan

D e

Hs;C

Mn(OCOCH,);.2H,0
T CH,cO0H

ung gitra 1-metyl-1-(1-naphtyl)eten véi
etyl axetoaxetat trong sy c6 mat cua
dihydrat chinh la 4-
etoxycacbonyl-2,5-dimetyl-2-(1-naphtyl)-

2,3-dihydrofuran (Hinh 2).

hop chit nay chira hai hop phin két ciu 1a

mangan triaxetat
Cau tao cua

nhan naphtyl va nhan dihydrofuran nhu
thiét ké ban dau.

118°C

58%

Hinh 2. Phan ung giita 1-metyl-1-(1-naphtyl)eten véi etyl axetoaxetat

trong sy co mat cua nangan triaxetat dihydat

Bdng 1. S6 liéu phé cong hweong tir hat nhan ciia 4-etoxycacbonyl-2, 5-dimetyl-2-
(I-naphtyl)-2, 3-dihydrofuran

dc (ppm) DEPT on (ppm)
C-2 89,15 C
3,42; 1H; d; J=15Hz
C-3 59,47 CH,
3,35; 1H; d; J=15Hz
C-4 101,94 C
C-5 165,68 C
C-6 29,70 CH, 2,36; 3H; s
C-7 166,22 C
C-8 44,34 CH, 4,15; 2H; q; J=7Hz
C-9 14,34 CH, 1,25; 2H; t; J=7Hz
C-10 14,48 CH, 1,89; 3H; s
C cua nhan 141,59; 134,68; 129,39 C
naphtyl
CH coanhan | 129,07; 128,58; 125,80; 125,26; CH
naphtyl 125,14; 125,07; 122,22
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Dé khing dinh cdu tao nay, ching toi di
tién hanh do phd khéi cua san phim. Phd
khéi cho thiy pic m/z 296,1 tng voi cong
thirc phan tr CjoHyO; nhu du kién. Tir
khéi lwong phan tir twong Gng, hiéu suét
phan ung 1a 58% tinh theo 1-metyl-1-(1-
naphtyl)eten sir dung.

4.2. Phén tich phd ciia sin phdm phan
wng giira 1-(1-naphtyl)-1-phenyleten véi
etyl axetoaxetat

O phan mg nay, chung t6i thu duoc 66 mg
mot chit rin mau vang nhat, ¢c6 nhiét do
nong chay 128°C.

$ WOCQHS

Mn(OCOCH,);.2H,0
T CcmcooH

Sy phan tich cac phd hdng ngoai va cong
huéng tir hat nhan cua hop chit nay ciing
dugc thuc hién theo logic tuong tu nhu da
trinh bay ¢ muc 4.1 va dan dén két luan 1a
chiing t6i da thu dwoc san phdm chira ca hai
phin ciu tao mong mudn. Hop chét nay 1a
4-etoxycacbonyl-5-metyl-2-(1-naphtyl)-2-
phenyl-2,3-dihydrofuran (Hinh 3). Cac s
liéu phé cOng hudng tir hat nhan dugc tom
tit & Bang 2.

118°C

Hinh 3. Phan ung giita 1-(1-naphtyl)-1-phenyleten voi etyl axetoaxetat

trong sy co mat cua nangan triaxetat dihydat

Bdng 2. S6 liéu phé cong hweong tir hat nhan ciia 4-etoxycacbonyl-5-metyl-2-(1-
naphtyl)-2-phenyl-2, 3-dihydrofuran

C dc (ppm) DEPT on (ppm)
C-2 91,69 C
4,05; 1H; d; J=15Hz
C-3 59,58 CH,
3,58; 1H; d; J=15Hz
C-4 102,25 C
C-5 165,50 C
C-6 165,83 C
C-7 4425 CH, 4,15; 2H; q; J=7Hz
C-8 14,28 CH, 1,25; 2H; t; J=7Hz
C-9 14,45 CH, 2,36: 3H; s
C clia nhan 144,06; 139,96; 134,65; 129,54 C
naphtyl va phenyl
o 128,9 (2C); 128,49; 128,10 (2C);
CH cua nhan 126,56 (2C); 126,47 125,64; CH
naphtyl va phenyl 125,31; 124,90; 123,33
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Phé khdi (EI) caa hop chét nay khong cho pic
ion phan tir twong tng. Diéu nay co6 thé do
mdt s& nguyén nhan nhu hop chit khong hoa
hoi dugc & didu kién do, phan tir kém bén
nhiét hodc pic ion phan tir qlia kém bén.

Ttr khéi lugng phén tir tuong tng, hidu suit
phan tng 1a 74% tinh theo 1-(1-naphtyl)-1-
phenyleten sir dung.

4.3. Phén tich cic phd cia san phim
1-(1-naphtyl)-1-
phenyleten véi axetylaxeton

phin @ng  gilra

D6i véi phan tng nay, khéi luong san
phim tach duoc 1a 75 mg. Hop chat nay 1a
chit rin khong mau, c6 nhiét d6 nong chay
150°C. Phan tich cac phd cia hop chit nay
dan dén cac chi tiét dang chi y dudi day.

$ WCHs Mn(OCOCH;)s.2H;,0

Ph6 hdng ngoai ctia san phdm niy cho tin
hidu & 1725 cm’’, tmg v6i hip thu coa nhom
chirc xeton —CO- ¢6 ngudn gde tir chit dau
axetylaxeton. Sy c6 mat ciia nhan thom tir
chit tham gia phan tng 1-(1-naphtyl)-1-
phenyleten ciing duoc xac nhan qua cac tin
hiéu hdp thu ngay trén 3000 cm’', ngay 1600
cm’ va viing thom 900-650 cm™.

Sy phan tich phd cong hudng tir hat nhan
cua hop chét nay dugc thuc hién theo lap
luan nhu duoc trinh bay & muc 4.1 va cho
thidy d6 1a 4-axetyl-5-metyl-2-(1-naphtyl)-
2-phenyl-2,3-dihydrofuran (Hinh 4). Cac
s6 lidu phé cong huong tir hat nhan, dugc
tom tat & Bang 3, cling chi 10 su xuét hién
tin hiéu & 6 194,07 trong phd “C ung véi
su ¢6 mat cuia nhom chire xeton lién hop.

CH;COOH
118°C

Hinh 4. Phan ung giita 1-(1-naphtyl)-1-phenyleten voi axetylaxeton trong sw co mdt cua

mangan triaxetat dihydat

Bdng 3. S6 liéu phé cong hweong tir hat nhan ciia 4-axetyl-5-metyl-2-(1-naphtyl)-

2-phenyl-2,3-dihydrofuran

C dc (ppm) DEPT on (ppm)
C-2 91,79 C
4,10; 1H; d; J=15Hz
c-3 44,95 CH: 3,62; 1H: d: J=15Hz
C-4 112,69 C
C-5 165,12 C
C-6 194,07 C
C-7 29.46 CH, 2.24: 3H; s
C-8 15,22 CH, 2.39: 3H: s
C cta nhan naphtyl 1) /5 ¢ 1139 75. 134.66: 129.46 C
va phenyl
o 129,03 (2C); 128,98; 128,55
CH cua n};lan nf‘phtyl 128.46 (2C): 128.23: 126,41; CH
va pheny 125,74; 125,39; 124.89; 123,28
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Phd khéi (EI) cua hop chat nay khong cho
pic ion phan tir tuong Gng. Diéu nay ciing
c¢6 thé duoc giai thich 13 do mét hodc két
hop nhiéu nguyén nhin nhu di trinh bay &
trén.

Sau khi xac dinh dugc chu tao, tir khéi
luong phdn tir twong Ung, hiéu suit phan
ung dugc tinh 1a 92% theo 1-(1-naphtyl)-1-
phenyleten str dung.

5.KET LUAN

Bing su phan tich cac phd, dic biét 1a phd
hdng ngoai va phd cong hudng tir hat nhan,
chiing t61 da xac dinh duogc cAu tao ctia mot
s6 hop chat hitu co chtra ca hai phan ciu
tao 1a nhan naphtyl va nhan dihydrofuran.
Theo su hiéu biét cua chung t6i, day 1a cac
hop chat chwa hé duoc bao céo trong bét ky
mdt nghién ctu nao trudc day. Trong
nghién ctru ndy, cac hop chit noi trén duoc
téng hop voi hiéu sudt rat tbt dwa vao phan
mg giita cac eten thé & vi tri 1,1 voi etyl
axetoaxetat hodc axetylaxeton trong su co
midt cua chit oxy héa mangan triaxetat
dihydrat.

Nghién ciru ndy c6 thé mé rong theo hudng
sir dung cac eten thé bai cac nhom thé khac
va dang duoc thuc hién trong phong thi
nghiém cuia chiing toi.
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