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Tom tat

Hop chdt 4-amino-5-[(4,6-dimetylpirimidin-2-ylthio)metyl]-1,2,4-triazole-3-thiol (3)
dwoc tong hop tir thioure va axetylaxeton. Hop chat (3) phan img véi cdc andehit thom trong
axit axetic nhdn dwoc cdc dan xudt hidrazon (4a-e). Phan img gita hop chat (3) véi 2-
bromoaxetophenon hodc 3-(2-bromoaxetyl)cumarin nhdn dwoc cdc dan xudt chira di vong
thiadiazin (5a-). Cdu triic cdc hop chdt dwoc xdc nhdn bang cac phwong phdp phé IR, MS, 1D
NMR va 2D NMR. P tién hanh kiém tra hoat tinh khang khudn, khang ndm mét sé hop cht
tong hop duoc.

Tw khéa: pirimidin, 1,3,4- thiadiazin, hidrazon, 3-(2’-bromoaxetyl)cumarin

Abstract
Synthesis and properties of some compounds containing pyrimidine heterocycle
Starting from thiourea and acetylacetone, the 4-amino-5-[(4,6-dimethylpyrimidin-2-
ylthio)methyl]-1,2,4-triazole-3-thiol compound (3) has been synthesized. Compound (3) on
reaction with aromatic aldehydes in the presence of acetic acid gave hydrazones (4a-e).
Compound (3) on reaction with 2-bromoacetophenones or 3-(2’-bromoacetyl)coumarines gave
derivatives containing thiadiazine heterocycle (5a-f). The structures of the compounds have
been confirmed by spectral IR, MS, 1D NMR and 2D NMR. Some of the new synthetic
compounds were also screened for their antibacterial and antifungal activities.
Keywords: pyrimidine,1,3,4- thiadiazine, hydrazon, 3-(2’-bromoacetyl)coumarine

1. Mé dau

Pirimidin 1a mdt trong hai loai di vong co ban tao nén bazo hiru co cd trong thanh
phan cua axit nucleic. Mot s6 dan xuat cua axit (4,6-dimetylpirimidin-2-ylsunfanyl)axetic
bat dau duoc quan tAm nghién ctru gan day [1,3]. Cac dan xuét chira di vong 4-amino-1,2,4-
triazol & dang hidrazon hay 1,2,4-triazolo[3,4-b][1,3,4]thiadiazin ciing duoc biét dén bai
hoat tinh sinh hoc kha phong phii [2,3]. Bai bao nay trinh bay két qua chuyén hoa 4-amino-
5-[(4,6-dimetylpirimidin-2-ylthio)metyl]-1,2,4-triazol-3-thiol thanh cac hidrazon va cac
1,2,4-triazolo[3,4-b][ 1,3,4]thiadiazin.

2. Thuce nghiém
So dd chuyén hoa va ky hiéu cac chat nhu sau:
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Ar! = 4-CIC4H, (4a), 4-CH30 CgH, (4b), 4-NO,CgH, (4c), 2-HO-5-BrCgH; (4d), 2-HO-5-1CxH; (4e).
Ar? = C4Hs (5a), 4-BrCgH, (5b), 3-NO,CgH, (5¢), 4-NO,CgH, (5d), cumarin-3-yl (5e),
6-bromcumarin-3-yl (5f)

Dun nong thioure vai axetylaxeton trong méi truong axit voi sy cd mat ciia AICI3 lam
xUc tac, ching tdi da tong hop duoc 4,6-dimetylpirimidin-2-thiol (1). Cho (1) tac dung véi
etyl cloroaxetat trong axeton khi c6 mit K,CO3 khan rdi hidrazino phan san pham thu duoc,
chung t6i da téng hop duoc (4,6-dimetylpirimidin-2-ylsunfanyl)axetohidrazit (2) [1].

Tong hop 4-amino-5-[(4,6-dimetylpirimidin-2-ylthio)metyl]-1,2,4-triazol-3-thiol (3):
Hoa tan 0,03 mol (2) trong lugng t6i thiéu etanol, thém 1,8g KOH, khuay cho tan hoan toan
ri vira khudy vira nho tir tir 2,0ml CS, vao hdn hop phan tmg. Sau khi khudy 1 gio, loc ldy
mudi dithiocacbazat tao thanh, rira bang dietyl ete. Cho toan bd lugng mudi dithiocacbazat
thu dugc vao binh ciu 100ml c6 chira 50 ml nuée, thém 4,0 ml hidrazin 50% rdi dun hdi
lwu trong 6 gio. Sau khi dé ngudi, axit hoa bang axit axetic rdi loc lay chét ran, két tinh lai
bang etanol. San pham & dang tinh thé mau tring, nong chay & 156-158°C (tai liéu [2]: t. =
154-158°C).

Téng hop cdc hidrazon (4a-e): Hoa tan 0,001 mol (3) trong 20ml etanol, thém 0,001
mol andehit thom va vai giot axit axetic bang lam xuc tac rdi dun hoi luu hdn hop phan tng
trong 6 gio. Sau khi dé ngudi, loc 1ay két tua, két tinh lai trong etanol.

Tong hop cdc dan xudt 1,2,4-triazolo[3,4-b][1,3,4]thiadiazin (5a-f): Hoa tan 0,001
mol (3) trong 20ml etanol, thém 0,001 mol 2’-bromoaxetophenon (hoic din xuat 3-(2’-
bromoaxetyl)cumarin) roi dun hoi luu hdn hop phan tng trong 4 gio. Sau khi dé nguodi, loc
lay két tua, két tinh lai trong dung méi thich hop dén nhiét 46 néng chay 6n dinh.

Tham do hoat tinh sinh hoc: Chung toi da tién hanh thtr hoat tinh khang khuan va
chéng nim mot sb hop chat tai Phong Nghién ctru Vi sinh - Bénh vién 19-8 By Cong an.
Nong d6 chat thir nghiém 0,4mg/1 ml DMF (Pimetylfomamit)

3. Két qua va thio luin

Trong tai lidu [2], hop chat (3) dugc didu ché bang phan ung giita axit (4,6-
dimetylpirimidin-2-ylthio)axetic va thiocacbohidrazit. Trong diéu kién thi nghiém cua
minh, ching t6i tong hop chat ndy bang phuwong phap thong thudng, qua hidrazit va ciing
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thu duoc san pham mong mudn voi hiéu suit 21%. Hop chat (3) co nhiét do néng chay
trung hop véi sb liéu da duoc cong bd trong tai liéu [2]. So véi phd IR cua hidrazit (2), trén
phd IR cua (3) khong con pic hip thu dic trung ciia lién két C=0; dong thoi trén phd IR cia
(3) xuat hién dao dong hoa tri dic trung cho lién két N-H trong nhém NH, ¢ 3239cm™, cua
lién két S-H & 2774cm™, ... Cac dit kién nay ching to phan Gmg khép vong da xay ra. Cac
tin hiéu trén phd *H-NMR cia (3) mot 1an nira xac nhdn cdu trac cta san pham nay: §:
13,50ppm (1H, br, S-H), &: 6,99ppm (1H, s, H°), &: 5,58ppm (2H, s, NH,), &: 4,49ppm (2H,
s, S-CH,), &: 2,39ppm (6H, s, 2xCH3). Trong tai liéu [2] khong thdy dé cap dén dic trung vé
phd NMR cua hop chét (3).

Tién hanh phan ng ngung tu giita (3) voi cac andehit thom khac nhau khi co xtc
tac axit, san pham nhan duoc 13 cac hidrazon (4a-e). Cac dan xuat (4a-e) ma chung toi tong
hop duoc déu ton tai ¢ dang thiol. Trén phd IR, cac hop chit nay cho pic hip thu dic trung
cho lién két S-H ¢ gan 2720cm™ (trén phd *H-NMR, tin hiéu cta proton trong nhém S-H
cua cac hidrazon nay xuét hién & 13,8+13,9ppm) va sy mat di pic hép thu cua lién két N-H
& 3239cm™ 1a du hiéu tiéu biéu cho théy su tao thanh san phém hidrazon. S6 liéu vé téng
hop va cac hap thy tiéu biéu trén phd IR cua cac hop chit (4a-e) dwoc dan ra & bang 1. Cu
trac cua cac hop chit (4a-e) con duoc xac nhan qua phé 1D NMR va 2D NMR cua chung.
bic diém ndi bat trén phé 'H-NMR cua cac hidrazon (4a-e) la su mét di tin hiéu cua céc
proton trong nhom NH; va su xuit hién thém tin hiéu cua proton trong nhém imin (1H,
singlet, & gan 10ppm) va tin hiéu ctia cac proton thom trong hop phan aryliden. Trong khi
do, trén phé BC-NMR cua cac hidrazon c6 sy xuét hién thém tin hiéu cia cacbon trong
nhom imin ¢ gin 160ppm cung vé6i tin hiéu cua cac nguyén tir cacbon trong hop phan
aryliden & ving thom. Mot sb tin hiéu tiéu biéu trén phé 'H-NMR va *C-NMR cua céc
hidrazon (4a-e) duoc dan ra & bang 2 va bang 3.

Bing 1. Két qua tong hop, phé IR va MS ciia cdc hop chat (4a-e) va (5a-f)

X -1

Hop | Dugmi | o | H g e

chat két tinh (%) S-H C-Hiom | C-Hy | C=0 C=N
4, Etanol 170 33 | - 2747 | 3036 2918 - 1580
4 Etanol 154 75 | - 2756 | 3052 2920 - 1602
4, Etanol 198 42 | - 2729 | 3042 2849 - 1584
44 Etanol 201 67 2%(7) 3059 2918 - 1582
4, Etanol 206-208 | 63 3138 3059 2918 - 1580

2729

5. | Ethanol:bioxan | 200-201 | 88 - 3083 2899 - 1584
5 Dioxan 210-211 | 84 - 3084 2914 - 1583
5¢ bioxan 174-175 73 - 3064 2920 - 1587
54 Ethanol:Nué6c | 169-170 | 76 - 3012 2911 - 1581
5 Ethanol:Nu6c | 219-220 | 79 - 3057 2844 | 1716 1604
5¢ DMF:Nudc 206-207 | 75 - 3090 2863 | 1724 1587
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Phan tung cia (3) véi cac dan xudt 2’-bromoaxetophenon hoic 3-(2’-
bromoacetyl)coumarin tao thanh cac dan xuat thiadiazin (5a-f). Trén phd IR cia cac san
pham (5a-f) déu khong con thdy sy xudt hién cac pic hip thy dic trung cho cac lién két N-H
(6 3239cm™ cm™) va lién két S-H (¢ gan 2720cm™). Phé IR cua céc chat (5e) va (5f) xuat
hién thém pic hép thu véi cuong d6 manh & gan 1720cm-' dic trung cho lién két C=0
lacton.
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Hinh 2. Phé IR hop chdt 5b

Khao sat phd EI MS cac san pham (5a-f) déu cho két qua pic ion phan tir phit hop
v6i két qua tinh theo cong thirc du kién va tudn theo “quy tic nito”. Chang han: hop chét
(5d) (C17H15N70282, M:413) cho pIC M+. 413 (100%); hO'p Chét (5b) (C17H15BTNGSZ,
M=447) cho 2 pic M*® = 445,9741 (93,8%) va 447,9724 (100%); .... Cling v&i sy mét di tin
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hiéu cta proton trong nhém —SH (¢ 13,5ppm) va su xuat hién ciia cac tin hiéu & ving thom,
diém noi bat trén phd 'H-NMR ciia cac hop chit (5a-f) con 1a sy xuat hién tin hiéu cua cac
proton trong nhém —S-CH,- cua vong thiadiazine (cac proton & vi tri sé 10) ¢ khoang 4,3-
4,5ppm (2H, singlet). Trén pho *C-NMR, tin hiéu ctia nguyén tir cacbon & vi tri s 10 nay
xuét hién & gan véi tin hiéu cua cic nguyén tir cacbon 4a va 6a, & gan 23ppm. Dya vao két
quéa phan tich phd cuia cac hop chét chira di vong thiadiazine trudc day [5] va phd 2D NMR
ctia chit (5b), ciling nhu vao dic diém cau trac phan tir ciia cac hop chit (5a-f), chung t6i da
tién hanh quy két cac tin hiéu trén phd "H-NMR va *C-NMR cua cac chat nay. Két qua quy
két dugc trinh bay & cac bang 2 va 3.
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Hinh 3. Tin hiéu phé *H-NMR ciia hop chdt 5b

Bidng 2. Tin hiéu trén phé 1H—NMR (6, ppm va J, Hz) cua cdc hop chdt (4a-e) va (5a-f)

N—N
,
SCH { )\

N N CH R \
6a 6| 4a Ga 4a 11
H3C CH3 4 CH3
(4a-e) (5a-f)
HO'p R H5 H4a, 6a H7 . H10. Hll H13. H14. H15. H16. H17
chét
N 4,63 (2H, s, H')
6,95 (1H, s, H® ’ i 7,83 (2H, d, H®Y, J=85
4a C'@ 95 (IH, s, H) 13,92 (1H,s,H) |’ (2H, d, 9789

2,30 (6H, s, H'™* %)

10,12 (1H, s, H'Y

7,59 (2H, d, H**®, J=8 5)
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6,95 (1H, s, H%)

4,60 (2H, s, H"

7,76 (2H, d, HY J=9,0)

13
4b H3co@ 43, 6a 13,83 (1H751 Hlo) 1416 71—
7 2,30 (6H, s, H* %) 9,80 (1H, 5, H 7,07 (2H, d, H**¢, J=8 5)
1 13 7
4,65 (2H, s, H
s | ON @ 6,96 (1H, s, H°) 1'3639( (1IL|S'S H)lo) 8,09 (2H, d, H*Y, J=9,0)
4a, 6a ' 1 14,16 -
Nt 2,30 (6H, s, H* &) 10,46 (1H, s HY 8,33 (2H, d, H***¢, J=85)
14 6,94 (1H, d, H™, J=9,0)
18 4,64 (2H, s, H’ ! R
OH | 6,94 (1H,s, H°) 04 (2H. s )10 7,54 (1H, dd, H*, J;=8,5,
4d snsa | 13,88 (1H, s, H')
Br 2,30 (6H, s, H* %) 10,27 (1H, s HY J,=2,5)
Y ' T 7,78 (1H, d, HY, J=2,5)
1 7 6,81 (1H, d, H*, J=8,5)
y on | 693(H s Hy | 204@H S H) g 68 (1H, dd, HE, =85,
de snsa | 13,89 (1H, s, H')
I 2,30 (6H, s, H™%) | "2 (H. s HY 1,=2,0)
u ’ P 7,95 (1H, d, HY, J=2,0)
43 7,92 (2H, d, H®Y J=7,0)
- 15@ 7,00 (1H,s, H) | 478 (2H,s,H) | 7,53 (2H, t, H**', J=7,0;
2,33 (6H, s, H*® | 442 (2H,s,H%) | 7,5)
6 7,60 (1H, t, H*, J=7,5; 7,5)
13
cp | Br @ 7,01 (1H, s, H®) 4,76 (2H, s, H" 7,88 (2H, d, H3Y J=8,5)
2,33 (6H, s, H**®) | 442 (2H, s, H®) | 7,76 (2H, d, H'**, J=8,5)
16 17
ON 8,74(1H, s, H™);
- 6,99 (1H, s, H%) 4,78 (2H, s, H" 8,43 (1H, d, H™, J=8,0)
1 2,33 (6H, s, H**®) | 452 (2H, s, H®) | 8,35 (1H, d, H', J=8,0)
6 17 7,85 (1H, t, H*, J=8,0; 8,0)
13
5d OzN@ 7,01 (1H, s, HY) 4,77 (2H, s, H") 8,20 (2H, d, H®3Y, J=75)
2,33 (6H, s, H**®) | 450 (2H, s, H) | 8,37 (2H, d, H**%, J=75)
16 17
8,50 (1H, s, H™)
P 7,89 (1H, d, H*, J=75);
" BN 6,91 (1H, s, H°) 4,71 (2H, s, H") ’ DR R
% |, 2 12,30 (6H,s, H*%) | 427 (2H, s, HY) 746 (I, L H 9275 7.9)
Yo" Yo |7 T ' T 7,76 (1H, t, H*®, J=7,5: 7,5)
7,52 (1H, d, HY, J=7,5)
u 8,46 (1H, s, HY)
. BN N 6,91 (LH, s, HY) | 4,69 (2H, s, H) | 8,15 (LH, s, H):
BN S| 230 (BH, s, H™ %) | 4,28 (2H, s, H?) | 7,89 (1H, d, HY®, J=9)

7,50 (1H, d, HY, J=9)
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Bing 3. Tin hiéu trén phé *C-NMR (9, ppm) ciia cdc hop chdt (4a-e) va (5a-f)

HQ”p C2+CG C7+C11 C12+C20
chét
167,80 (C?), 167,14 23,23 (C"), 148,67 (CY), 1 1317
4a | (C*®), 23,45 (C*™ %), 160,47 (C°), 161,14 (12114;,?% (537)’2(153(%?% (C), 129,21
116,36 (C°) (cth P
167,80 (C?), 167,11 23,22 (C"), 148,40 (CP), 1 137
4b | (C*?), 23,46 (C*™ %), 161,58 (C°), 162,84 gﬁf% (563)’323(%‘1155) (C), 114,53
116,34 (C°) (ct T
167,82 (C?), 167,19 23,24 (C"), 148,97 (CP), N 1317
4c | (C*®), 23,47 (C*™ %), 149,43 (C°), 161,66 (13184}61) (fﬁ 1)’622(%‘1156; (C™), 124,10
116,38 (C°) (ct T
167,76 (C%), 167,08 23,27 (C"), 148,65 (C%), | 120,55 (C™), 161,54 (C*), 118,89
4d | (C*®), 23,48 (C* 5, 157,32 (C°), 157,49 (C*, 136,34 (CY), 110,80 (C),
116,46 (C°) (cth 128,30 (C*")
167,79 (C%), 167,12 23,38 (C'), 148,64 (C%), | 120,06 (C*), 161,55 (C*), 119,23
4e | (C*®), 23,55 (C* &), 157,81 (C°), 158,07 (C*, 142,15 (CY), 81,76 (C°),
116,58 (C°) (cth 134,45 (C*)
168,20 (C?), 167,18 22,83 (C"), 150,96 (CP), 1 1317
5a (C4,6), 23,27 (C4a, 6a), 140,76 (CQ), 22,80 (ClO), 2-(-3;134”?63; (1CZS)17]5-2(96?55) (C ), 131,99
116,34 (C°) 154,64 (C* P
168,16 (C?), 167,16 22,77 (C"), 150,95 (CP), N 1317
5h (C4,6), 23,27 (C4a, 6a), 140,61 (CQ), 22,66 (ClO), 2-(-3;124”?64) (1C:31)192-.2(8c,:?56) (C ), 127,33
116,32 (C°) 153,74 (C* P
168,14 (C?), 167,16 22,94 (C"), 151,19 (CP), N 1317
5d | (C*), 23,25 (C** %), 140,54 (C®%), 22,79 (C19), (13?4?67) (549)’1;2(?% (C7). 12395
116,32 (C°) 152,94 (C* R
141,31 (C*), 144,41 (C"), 129,89
168,21 (C?), 167,10 22,97 (C"), 150,99 (C?), () 1§6 3)1 ™) 123 9)0 ™)
5e | (C*?), 23,25 (C*%9), 125,17 (C°), 24,31 (C"), 118 2’8 (c17) 152 és (C’lg) 129 7’0
5 11 ) ’ ’ ’ y
116,31 (C°) 153,94 (C') (C%), 158,55 (%)
141,28 (C*), 142,96 (C™), 131,76
168,22 (C?), 167,11 22,97 (C"), 150,96 (C?), ) 1§6 6)1 () 126 0)5 )
5f | (C*9), 23,29 (C* 5, 123,86 (C°), 24,28 (CY), L e ;

116,30 (C°)

152,98 (C*

118,60 (C*"), 152,80 (C), 120,17
(CY), 158,15 (C%)

Chung t6i da tién hanh tham do hoat tinh khang khuan-khang nam cua cac hop chat (5a-
f) ddi véi cac ching: vi khuan Gr(+) (S.epidermidis); vi khuan Gr(-) (E. coli) va nAm men
(C. albicans): Két qua cho thiy cac hop chit (5a), (5¢), (5e), (5f) ¢ biéu hién hoat tinh tot
v6i duong kinh vong vo khuan 12-26 mm (khuéan S.epidermidis), 4-22 mm (khuan E. coli)
va 9-25 mm (ndm men C. albicans) & nong d¢ 400ug/ml, .
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4. Két luan

Hop chét 4,6-dimetylpirimidin-2-thiol (1) (tao thanh trong phan tng giita thioure va
axetylaxeton) dd dwoc chuyén hoa lan luot thanh (4,6-dimetylpirimidin-2-
ylsunfanyl)axetohidrazit (2) va 4-amino-5-[(4,6-dimetylpirimidin-2-ylthio)metyl]-1,2,4-
triazol-3-thiol (3). Cho (3) phan tng v6i cac andehit thom da thu duge 5 hop chat azometin
(4a-f); con khi cho (3) phan tng voi cac din xuat 2-bromoaxetophenon hoic 3-(2’-
bromoaxetyl)cumarin da thu dugc 6 hop chét chira di vong thiadiazin (5a-f), tit ca déu chua
théy trong tai li€u tham khao. Céu trac cua cac chit da duoc xac nhan qua phé IR, NMR va
MS.

Pi tham do hoat tinh khang khuan-khang ndm cua 5 chét (5a-f) trong sb cac chat
tong hop duoc, nhan thidy co6 4 hop chat co hoat tinh tot ddi véi vi khuan Gr(+)
(S.epidermidis); vi khuan Gr(-) (E. coli) va ndm men C. albicans/7
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