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Tém tat

Cac di vong chira nito da dugc biét dén vé6i cac dic diém vé hoat tinh sinh hoc phong pht,
dugc mg dung rong rai trong nhiéu linh vuc. Dién hinh nhu cac din xuat pyrrolidine co
kha niang (¢ ché su phat trién cua céc ching P. falciparum khang thubc chloroquine.
Bai bao trinh bay két qua nghién ctru quéa trinh tong hop hop chat di vong N-aryl
azacycloalkane tir alkylhalogen va dan xuat anilin khi ¢ tac dong cta vi song lam hiéu suat

phan ung tang 1én 2 1an va thoi gian phan tng giam 20 lan.

Tir khéa: N-aryl azacycloalkane; vi song; 1-phenylpyrrolidine.

1. Mé dau

Cac hop chat di vong dugc phan bd rong rii trong thién nhién, ching cé vai tro
quan trong trong trao doi chét va cé hoat tinh sinh hoc cao. Vi vy, cac thudc chita bénh
phan 16n déu chtra trong né cac phan tir di vong, diéu dé giai thich tai sao hién nay hon
mot nira cac cong trinh khoa hoc nghién ctru hitu co lai thudc vé hop chat di vong.
Nhiéu din xuét cua pyridine va pirimidin c6 mat trong cac hop chat cua thién nhién [1].
bac biét vong pirimidin tham gia vao cac hop chat gifr vai tro quan trong trong qua trinh
chuyén hoa sinh hoc. N6 ciing 1a bd khung ctia cac phan tur urain, thimin va citozin, tic
1a nhimg phan tir nam trong thanh phan nucleotide va axit nucleic [1].

Céc hop chét di vong no chtra nito dugc st dung lam thudc hodc duge sir dung
nhu synthon dé téng hop céc hoat chét c6 tinh duge 1y khac. Céac hoat tinh sinh hoc ndi
bat clia cac hop chat di vong no chira nito nhu hoat tinh khang khuan, chdng ung thu, ha
huyét 4p va chdng HIV; mot s6 dan xudt ¢6 hiéu qua trong diéu tri va phong ngira sbt
rét, va mot s6 khac 1a chét trc ché glycosidase manh [2].

7N
R-NH, + X(CHpX 2CO0s/M0 R-N (CHp), + 2HX
MW N

R = CgHs ,CgHsCoH3COOH, X =Br, Cl,I;n=3,4,5,6

So do 1. Phan img tong hop N-aryl azacycloalkane.
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Phuong phép tong hop hiéu qua cac N-aryl azacycloalkane 1a tir cac alkylhalogen,
anilin, trong moéi truong bazo nhu kali cacbonat (K2COs/H20). Cac nghién ctru da cong
bd cho thiy rang phan tmg déng vong giita aniline, phenylanaline va céc dialkylhalogen
X(CH2)nX (n=4, 5, 6) thuong kha thuan lgi [3, 4].

Céc halogenua khac nhau ciing c6 nhitng anh hudng nhit dinh t6i tbe d6 va hiéu
suat phan Gmg: phan tng dat hiéu suit cao nhat khi X 1a Brom™ ( Br’). Hon nira, chiéu dai
mach cacbon va cac nhom thé khac gin trén mach ciing truc tiép tham gia vao sy ting
hodc giam tdc do, hidu suit cua phan ung. Vi vay, vi¢c lua chon ankyl halogenua dé dat
hiéu suét cao va téc do phan tmg nhanh 1 mdt budc quan trong trong nghién ciru.
St dung céc halogenua 1a bromua (Br’), cacbon lién két voi X wu tién 1a cacbon bac 1
hodc 2. Chiéu dai mach cacbon 13 yéu té quan trong, khi dong vong cac vong xiclo ¢6 5,
6 canh twong duong n =4, 5 s& ¢6 hiéu suat cao hon [3].

2. Thuc nghiém

2.1. Héa chdt va thiét b

Céac hoa chat dugc sir dung trong qué trinh tong hop 1a hoa chat tinh khiét cua
Merck. Dung méi da duogc cat lai va lam kho dugc str dung cho qua trinh sic ky ban
mong va sic ky cot 1a n-hexan va ethylacetate ¢ ti 16 10:1. San pham dugc tinh ché bang
silica gel 60 (0,063 + 0,200 mm) cta Merck. Cac phan tng tong hop st dung thiét bi
vi song Mas-II Plus, Sineo c6 cong suét vi song tir 250 dén 1000 W. Céc thi nghiém
duoc tién hanh tai phong thi nghiém cta B6 mon Phong hoa, Khoa Héa - Ly ky thuat,
Dai hoc Ky thuat Lé Quy DBon.

San pham sau khi tinh ché dugc chup phd hong ngoai (IR) theo phwong phép phan
xa toan phan (ATR) trén may quang phd hdng ngoai Spectrum Two, Perkin Elmer tai
Khoa Hoa - Ly k¥ thuat, Dai hoc K§¥ thuat Lé Quy Don. Cac phd cong hudng tir hat
nhan *H NMR va *C NMR cua san pham dugc xac dinh bang thiét bi Bruker Ascend
500 MHz tai Khoa Hoa, Pai hoc Khoa hoc tu nhién.

2.2. Téong hop N-aryl azacycloalkane

2.2.1. Tong hop 1,4-dibromobutane

Lay 18 mL (0,20 mol) 1,4-butanediol, 58 g (0,56 mol) natri bromide va 55 mL
(3,06 mol) nudc cat cho vao binh cau 250 mL. Thém tir tir 50 mL (0,94 mol) axit
sulfuric ddc. Hon hop duoc dun héi luu trong 15 phut véi cac cong suat vi song khéc
nhau & 120°C. Sau d6, san pham dugc dé ngudi va thém vao khoang 150 mL nudc
lanh. Hon hop duoc chuyén sang phéu chiét. Thém vao hdén hop 30 mL
dichloromethane. Chiét phan dung dich gom dichloromethane va dibromobutane,
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loai bo 16p nude. Lép hitu co dugce rira sach lan luot v&i 50 mL nude cét, 50 mL
natri bicarbonate (5%) va cudi cung rira lai voi 30 mL nuéce cit. Hon hop sau khi
chiét dugc lam kho bang NapSOs khan. Chung cit thu liy san pham tinh khiét
1,4-dibromobutane & 194 + 200°C, hi¢u suét 1én dén 75%.

Véi phuong phap thong thuong, khdi lwong cac chit tham gia dugc ldy twong
ty trén va dun hdi luu trong 8 gid. Qua trinh tinh ché san pham twong ty nhu phuong
phép vi song, hiéu suat 35% [5].

2.2.2. Tong hop 1-phenylpyrrolidine

Can 2,15 g (10 mmol) 1,4-dibromobutane cho trong binh cau thuy tinh 100 mL
dung sin 10 mL nudc cit, thém tiép 1,52 g (11 mmol) K,COj3 vao binh cau. Liy 0,55 g
(6 mmol) aniline cho vao dng nghiém nho. Cai dit ¢ nhiét d6 hoi luu T = 130°C va cdng
suat vi song thich hop. Ctr sau 3 phut, tam dimg mdy vi séng cho thém tiép 1 phan
aniline vao hdn hop trong may vi song. Dung phwong phap sic ki ban mong dé theo doi
tién trinh phan tng (hé dung moéi n-hexan : ethylacetate = 10 : 1). Sau khi phan tng két
thuc san phém thu dugc trong binh cau dugc ha nhiét do Xuéng 5 + 7°C trong dung dich
nuéc da, san phim thu dwoc phan thanh 2 16p rd rang. Phan san pham thu duoc
& phia trén duoc chiét bang n-hexan, lam kho bang Na,SO4 va tinh ché bang sic ky cot
(n-hexan : ethyl acetate = 10 : 1), hiéu suat 1én dén 75%.

V6i phuong phap thong thuong, 1iy cac chat twong tw nhu dbi véi phuwong phép vi
song. Tuy nhién, can dun néng hdn hop 1,4-dibromobutane, KoCO3 va nuéc & nhiét do
60 + 65°C dé hoa tan hoan toan K,COs. Sau d6 cho 0,55 g aniline vao hdn hop va dun
héi luu trong 15 gio. Tinh ché san phdm twong ty nhu da trinh bay & trén.

Két qua phan tich phd *H NMR va *C NMR cua 1-phenylpyrrolidine nhu sau:
'H NMR (500 MHz, Chloroform-d): § = 7,21 — 7,11 (2H, m), 6,58 (1H, t, J = 7,27 Hz),
6,50 (2H, d, J = 8,06 Hz), 3,25 — 3,15 (4H, m), 1,97 — 1,87 (4H, m). *C NMR (126 MHz,
CDCl3): 6 = 147,99, 129,15, 115,41, 111,69, 77,30, 77,05, 76,79, 47,62, 25,48.

3. Két qua va thio luin
3.1. Nghién ciru tong hop alkyl dihalide

Hop chét alkyl dihalide dugc lya chon lam chat dau cho qua trinh tong hop N-aryl
azacycloalkane la 1,4-dibromobutane vi thuan lgi cho qua trinh dong vong.
1,4-dibromobutane dugc tong hop bang vi song & cac cong suat tir 250 W dén 800 W
trong 20 dén 25 phut. Két qua cho thay khi ting cong suét, hiéu suat phan tmg giam dan
tir 75% & 250 W xudng con 65% & 800 W. Nhu vay, nang luong vi séng ting 1én da
tang cuong sy dao dong cua phan tir 1,4-dibromobutane, lam gidm su 6n dinh vé mat
nhiét dong cho phan tir m&i hinh thanh, gay khé khin cho qué trinh thé -OH boi -Br.
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NaBr/H,SO,
Ho™ SO — B
MW/ t
So d@6 2. Phan img tong hop 1,4-dibromobutane.

So sanh voi phuong phap thong thuong c6 sy khéac biét nhau rd rét khi phuong
phép vi séng cho hiéu suat gip d6i (75% va 35%). Ngoai ra, thoi gian phan tmg ciing
duoc rit ngan 15 + 20 1an (20 phit < 8 gid).

Phé IR cua san pham tong hop cho thay dai hdp thu dic trung cia nhom -OH &
khoang 3500 + 3300 cm™ cua 1,4-butanediol di khong xudt hién trén phd cua san
pham. Pong thoi, sy xuat hién cua cac pic dic trung cho lién két C-Br xuét hién &
khoang 700 + 500 cm™ ching t6 1,4-dibromobutane di dugc tong hop thanh cong.

3.2. Nghién ciru tong hop N-aryl azacycloalkane

Hop chat di vong N-aryl azacycloalkane trong duogc lua chon dé nghién ciru 1a
hop chat 1-phenylpyrrolidine. Qua trinh tong hop tir cac chat dau 1a 1,4-dibromobutane,
aniline v6i xuc tac K,COs trong dung méi nude. Cac yéu td anh huong duge khao sat
1an luot 1a cong sudt vi song va thoi gian phéan tmg.

NH
2 K,CO4/H,0 N

+ Br/\/\/Br > + HBr
MW/ t°

So d6 3. Phan img téng hop 1-phenylpyrrolidine.
3.2.1. Anh hwéng ciia nhiét do
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Hinh 1. Anh huéng ciia nhiét dp dén hiéu sudt tong hop 1-phenylpyrrolidine.
C6 sy khac biét vé nhiét do phan tng khi thuc hién theo phuong phap vi séng va
phuong phap thong thudng. Vi phuong phap thong thudng, dun hdi luu véi dung moi
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nude ¢ ap suat khi quyén chi xap xi 100°C. Trong khi dé, véi phuong phép vi séng,
nhiét d c6 thé 16n hon rat nhiéu do kha ning lam néng cuc bd cua vi song dén cac phan
tir chit phan Gng. Nhiét d6 cua phan tng dong vong duge khao sat tir 70°C dén 150°C &
cong suat 600 W, thoi gian 25 phat.

Két qua khao sat cho thdy nhiét do thich hop dé phan tmg xay ra 1a trén 90°C.
Hiéu suét tang dan tir 90°C dén 130°C (dat 70%) va ting khong dang ké khi tiép tuc
tang nhiét do dén 150°C (72%). Nhu vay, véi nhiét do thich hop cho phan ung khoang
130°C thi phuong phap thong thudng khong thé dap tng & diéu kién ap suat khi quyén
va phuong phap vi song da cho thay duoc uu thé.
3.2.2. Anh hudng ciia cong sudt vi séng

Thiét 1ap nhiét do phan Gng & 130°C, thoi gian 25 phut va 1an luot thay doi cong
sudt ctia vi song tir 250 W dén 800 W dé khao sat. Két qua cho thay khi ting cong suét
thi hiéu sudt ctia phan Gmg di giam dang ké tir 75% & 250 W xudng con 65% & 800 W.
C6 thé thiy rang, viéc ting cong suat d lam cac phan tir dao dong manh hon dan dén
kém on dinh va 1am can tr& qué trinh dong vong. Ngoai ra, sy twong quan vé cong suit
va hiéu suat trong qua trinh khao sat, c6 thé du doan néu giam cong suét vi song xudng
dudi 250 W ¢o thé s& lam ting hiéu suat. Tuy nhién, do gi6i han vé tinh ning cua thiét
bi tong hop vi song (dai cong suat tir 250 W dén 1000 W), nén co thé lua chon gid tri
250 W 14 cong suat tdi uu cho qué trinh tong hop 1-phenylpyrrolidine.
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Hinh 2. Anh hudng ciia nhiét dp dén hiéu sudt tong hop 1-phenylpyrrolidine.

Két qua phan tich phd IR cua 1-phenylpyrrolidine da khong thay su xuat hién pic
dic trung ctia nhém -NHz ¢ khoang 3400 + 3200 cm™ va cua lién két C-Br trong
khoang 700 + 500 cm,

Dé khang dinh két qua, san phdm dugc chup phd cong hudng tir hat nhan va cho
thay cac proton ciia cac nhom -CHa trong vong pyrrolidine tai & = 3,22 + 3,19 ppm (4H)
va § = 1,92 + 1,93 ppm (4H) trén ph6 *H NMR. Pho *C NMR ciing cho thiy s6 lugng
cacbon hoan toan phu hgp véi cau trac cta 1-phenylpyrrolidine.
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Hinh 4. Phé *H NMR va **C NMR ciia 1-phenylpyrrolidine.

4. Két luan

Hop chat 1-phenylpyrrolidine da duoc tong hop bang phuong phap vi song qua

hai budc: Téng hop 1,4-dibromobutane tai cong suit 250 W, 25 phut va 120°C; dong
vong tao 1-phenylpyrrolidine & 250 W, 25 phat va 130°C cho hiéu suét 1én d&én 75% &

mdi bude. Cac két qua phan tich phd xac nhan hop chat da dugc tong hop thanh cong.

Qua4 trinh tong hop trén ciing duoc sir dung dé tong hop 1,5-dibromopentane va dong

vong tao 1-phenylpiperidine v4i hiéu suit 1an luot 1a 72% va 70%. Nhu vay, phuong

phap nay hoan toan c6 thé duoc md rong cho cic san pham tuong ty trong cic nghién

ctru tiép theo.
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A RESEARCH ON SYNTHESIS OF N-ARYL AZACYCLOALKANE
UNDER MICROWAVE IRRADIATION

Abstract: Aza-heterocyclic compounds have been known for their rich bioactivity
characteristics which have been widely applied in many fields. Typically, pyrrolidine derivatives
can inhibit the growth of strains of P. falciparum resistant to chloroquine. This article presents
the research results on the synthesis of the heterocyclic compound N-aryl azacycloalkane from
an alkyl halide and aniline derivatives under microwave conditions with the reaction time
reduced by 20 times and the reaction efficiency doubled.

Keywords: N-aryl azacycloalkane; microwave; 1-phenylpyrrolidine.
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