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TRUONG PAI HOC PHU YEN

PHAN TiCH PHO NMR VA MS MOT SO HQP CHAT
QUINOLINO[3,2-f]-1,2,4-TRIAZOLO[3,4-b]-1,3,4-THIAPIAZEPIN

Tém tit

Lé Thanh Son*

Phan g giita cdc dan xudt 2-cloro-3-formylquinolin va cdc dan xudt 4-amino-5-
mercapto-1,2,4-triazol tao ra 10 ddn xudt quinolinof3,2-f]-1,2,4-triazolo[3,4-b]-1,3,4-
thiadiazepin (A1-A10)). Céu tric cdc san pham tong hop dwoc xdc nhdn khi phan tich phé IR,
1D-NMR, 2D-NMR va phé khéi phin gidi cao EI-MS

Tur khoa: 2-cloro-3-formylquinolin, 1,2,4-triazol, 1,3,4-thiadiazepin

1. Mé diu

Hoéa hoc cac hop chét 1,2,4-triazol va
dan xut ctia ching 1 nhitng hop chét hitu
co c0 hoat tinh sinh hoc kha phong phtl nhu
chéng viém, an than, khang khuén, khang
ndm [1,2] va nhiéu hop chét chira vong
1,2,4-triazol c6 hoat tinh cao dugc ung
dung lam thude trong diéu tri bénh nhu
fluconazole, itraconazole, voriconazole [3],
triazolam [4], alprazolam [5], etizolam [6]
va furacilin [7]. Twong tu, cic hop chat
chtra vong quinolin cling c¢6 hoat tinh nhu
chdng viém, chdng di tng [8], sbt rét [9],
khang khuén [11] va chdng ung thu [12,13]
...va ddc biét cha y 1a cac dan xuét chua di
vong thiadiazepin ngoai hoat tinh khang

khuin manh [14] n6 con dugc sir dung
trong diéu tri virut HIV [15]. Trong bai bao
trugel, toi dd thong bao vé sy tong hop cac
hop chat quinolino[3,2-f]-1,2,4-triazolo[3,4-
b]-1,3,4-thiadiazepin[10]. O bai béo nay,
t6i phan tich sau phd 1D-NMR, 2D-NMR
va xac dinh cac hudng phan cit, cAu tao cac
ion manh trén phd EI-MS cac din xuit ctia
quinolino[3,2-f]-1,2,4-triazolo[3,4-b]-1,3,4-
thiadiazepin dé xac dinh cau trac cac hop
chat trén.
2. Thuc nghiém

Cac hop chit quinolino[3,2-]-1,2,4-
triazolo[3,4-b]-1,3,4-thiadiazepin duoc tong
hop theo so db sau:

R X =N
om0 o
| _ + J\/N P /< \
N Cl HS \N N S \N/N

Y (la-d) (lla-d)

Y (A1-A10)

R= CgHs0, Y=H, X=H(A1); Y=H, X=CH5(A2); Y=H, X=C,HsO(A3); Y=H, X= CI(A4);
Y=CHj , X=H(A5); R= C¢Hs , Y=H, X= H (A6); X=CH3(A7); X=CI(A8);
R=2-CH3CgH,0, Y=H, X= 9-CH3(A9); R=quinolin-8-yloximetyl, X=H, Y=H (A10)

Céc hop chat la-d dugc tong hop tir cac
anilin theo tai li¢u [15] va 4-amino-5-
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mercapto-1,2,4-triazol (lla-d) duoc tong
hop theo [16]
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Quy trinh chung tong hop cdc hop chat
quinolino[3,2-f]-1,2,4-triazolo[3,4-b]-
1,3,4-thiadiazepin[17]: Pun hoi luu trong
sudt 6 -8 gid hdn hop gdm 0,001 mol 4-
amino-5-mercapto-1,2,4-triazol véi 0,001mol
dan xuat 2-cloro-3-formylquinolin trong
20ml etanol va 2-3 giot piperidin xtc tac.
Dé ngudi, loc ldy chat ran va két tinh lai
trong dung moéi thich hop dén khi trén ban
mong silicagel chi cho mot vét gon va tron.

Phd IR dugc ghi trén may Impact 410-
Nicolet dudi dang vién nén KBr. Phd *H-
NMR, ¥*C-NMR, HSQC va HMBC duoc
ghi trén may Bruker NMR Advance 500MHz
trong dung moéi DMSO. Phdé MS duogc ghi
trén may AutoSpec Premier (USA).

3. Két qua va thao luin

Sau khi két tinh lai, cac san phélm thu
dugc déu ¢ dang tinh thé c6 mau tring va
c6 nhi¢t do nong chay khac biét so vdi cac
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chat dau. Mot s dir kién vé tong hop, tinh
chat vat 1i va pho hong ngoai (IR), phd khéi
(MS) ctia cic chit tong hop dugc ghi & bang 1.

So v6i phd IR cua cac hop chat 4-
amino-5-mercapto-1,2,4-triazol, trén phd
IR cua cic san phim (A1-A10) déu thiy
mat di dinh hap thu dic trung cho dao dong
hoéa tri cua nhom NH; (6 vung trén
3200cm™) ciing nhu dao dong hoa tri cia
lién két S-H (dam hap thy c6 dinh & gan
2700cm™). Pay la nhimg dau hiéu ban dau
xac nhan sy tao thanh san phém
quinolino[3,2-f]-1,2,4-triazolo[3,4-b]-1,3,4-
thiadiazepin. Ngoai ra, cac dinh hép thu dac
trung cho dao dong hoa tri cua lién két C-H
no & 2866 = 2848cm™, C-H thom & 3062 =
2916cm™, C=N va C=C thom & 1617 +
1556cm™ va C-S-C ¢ 791 + 72lem™....
cling thdy xuat hién trén phd IR cua céc
hop chat (A1-A10).

Bdng 1: S6 liéu vé tong hop va phé IR cua cac SH-quinolino[3,2-f]-1,2,4-triazolo[3,4-b]-1,3,4-

thiadiazepin

7T | Hop 0 H Phé IR (v, cm™) EI MS

chit | (C) | (%) | C-Hymm |C-Hmo| C=C,C=N |CS-C| M | M™(%)
1 | AL | 239240 | 72 | 3041 2921|2856 | 1592 1557 | 740 | oo | 359(20)
2 | AZ | 252-253 | 70 | 3041 2927 | 2848 | 1600 1560 | 749 | 373 | 373(239)
3 | A3 | 236-237 | 62 | 3058 2994 | 2851 | 1617 1567 | 750 | 403 -

393

4 Ad | 245-246 | 60 | 3050 2942 | 2850 | 1600 1570 | 738 395 -
5 | A5 | 226:227 | 65 | 3041 2936 |2851 | 1508 1570 | 745 | 373 | 373(17.9)
6 | A6 | 230231 | 68 | 3044 2923 | 2866 | 1609 1556 | 721 | 343 | 343(100)
7 | A7 | 272273 | 67 | 3027 2928 |2858 | 1616 1559 | 721 | 357 | 357(100)
8 | AB | 283-284 | 65 | - 2917 |2854 | 1616 1566 | 723 g;g ;
9 | A9 | 253954 | 75 | 3029 2916 | 2852 1‘552‘2‘ 746 | 387 ;
10 | A10 | 245246 | 68 | 3062 2943 | 2858 1222 791 | 410 ;

Trén phd NMR xuat hién day du tin hiéu
cia cac proton (phé 'H-NMR) va céc
nguyén tir cacbon (phd *C-NMR) co mit

trong phan tir, voi cuong do twong dbi phu
hop véi sé lwong nguyén t twong dwong
(xem bang 2 va 3).
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Khao sat phd H-NMR, nhén thiy su
xuat hién tin hiéu cua cac proton trén vong
5H-quinolino[3,2-f]-1,2,4-triazolo[3,4-b]-
1,3,4-thiadiazepin (xem hinh 1). Cé&c tin
hiéu nay nam & ving truong yéu hon so voi
cac proton cua vong aryl va co6 cuong do,
dang tin hiéu phu hop véi cong thic ciu
tao du kién. Trong d6 tin hi¢u proton H-6
trén vong thiadiazepin cung véi H-7 cua
vong quinolin xuat hién & ving truong yéu
nhit, dang singlet (1H) va do anh hudng
cua nguyén tor Ng5, bén canh nén 6(H-6) >
3(H-7). Mit khac cac nhém thé X day
electron dinh & vong quinolin c¢6 su anh
huong dén o chuyén dich hoa hoc cua tin
hiéu proton H-7 vé phia truong manh theo
tht ty X= C,HsO > CH3 > H con tin hiéu
H-6 it chiu sy anh hudng nay. Cu thé hop
chat Al (X=H): 8(H-6) = 8,89ppm; 5(H-7)
=8,85ppm, hop chit A2 (X=CHs): 5(H-6) =
8,88ppm; 8(H-7) =8,73ppm va hop chat A3

TRUONG PAI HOC PHU YEN

(X=C;Hs0): 8(H-6) = 891ppm; o(H-7)
=8,67ppm.

Su quy két cac proton khac trén vong
5H-quinolino[3,2-f]-1,2,4-triazolo[3,4-b]-
1,3,4-thiadiazepin, aryl va cac nhoém khac
chu yéu dya vao dic diém phd riéng cia
ting tin hiéu két hop véi phd 2D-NMR. Vi
nhu phé 'H-NMR cua hop chat A9(X=CHjs,
Y=H, R=2-CH3C¢H;0-) tin hi¢u proton H-
8 (7,90ppm) dang singlet (1H) nhung &
vung truong manh hon so véi tin hi¢u H-6,
H-7, tin hi¢u H-10, H-11 dang doublet
(1H), ¢ hiéu tng mai nha J=8,5 xuat hién
& vung truong yéu hon so véi tin hiéu H-3",
H-6" (dang doublet, 1H) va H-4°, H-5’
(dang triplet, 1H), .... Trén phdé HMBC, tin
hi¢u H-10 cho pic giao véi C-8, H-3” ¢6 pic
giao véi C-2a’ va H-5" ¢6 pic giao voi C-
1°. Két qua quy két cac hop chit khac duoc
trinh bay ¢ bang 2

SON—T11l—DMSO—1H
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Hinh 1: Phé "H-NMR ciia hop chdt A9
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Bdng 2. Tin hiéu *H-NMR (5, ppm va J, Hz) XA \N\54 7_R
ciia cdc quinolino[3,2-f]-1,2,4-triazolo[3,4-b]-1,3,4- 10 J N f 1§
thiadiazepin uY 2 o3 M N
i
P R H nhom R H-6, H-7, H-7° H-8+ H-11
chat
anV 7,05 (2H, d, H-2°,6",7:8) | 8:89 (1H, s, H-6) g’ég 833 E:élj-ﬁa?)
Al 4‘@-0— 729 (2H 1 H3'5', 1:8) | 885 (1H,s, H7) | 70 b IR S0
7 697 (IH, L H43:7.5) | 53L(@H,s H7) | 778 1V 1va. 1 g)
anV 7,05 (2H, d, H-2°,6",7:8) | 8,88 (1H, s, H-6) ;g? 83'2’3_‘81)1'3:8’5)
A2 4‘@-0— 729 (2H.1, H3'50:8) | 873 (1H, s HT) | g e oo
7 697 (IH,t, M4 3:7.5) | S3LEHSHT) | oy ai's oty
ki J ) 3
. 8,00 (1H, d, H-11, J: 9)
1, 7,05 (2H, d, H-2,6°,7:8) | 8,91 (1H, s, H-6) | 7.60 (1H, s, H-8)
A3 4‘@-0— 730 (2H,t, H-3°,5°, 3:8) | 8.:67 (IH. s, H-7) | 7.52 (1H, d, H-10, J: 9)
7 6.97 (1H. t. H-4. J:7) 5.30 (2H, s, H-7") | 1.41 (3H. 1) & 4,2 (2H,
' m) (C,Hs0)
T 7,05 (2H, d, H-2°,6,7:8) | 8,91 (1H, s, H-6) | 8,11 (1H, d, H-11, J: 9)
A4 4‘@—0— 730 (2H.t, H-3°,5°,7:8) | 8.79 (1H. s, H-7) | 8.31 (1H, s, H-8)
7 6,98 (1H, t, H-4, J:7) 5.31 (2H, s, H-7) | 7.98 (1H, d, H-10, J: 9)
anV 7,05 (2H,d, H2'.6, 1:8) | 8,89 (1H, 5, H6) | 120 83?#9855))
A5 4‘@-0— 729 (2H1, H3'5"3:8) | 880 (1H, 5, H7) | ottt R,
7 697 (IH,t, H-4175) | 53L@H, s HT) | 250 Gh o or "
L J ) 3
. 2
\, |72t@Hd 26 ) 882(1H s HE) | oos T D)
A6 v 729 @H,UH3'S3:7) | 879 (H, s, HT) | Jolini i g
|\ 7.22 (1H, t, H-4, J:7) 423 @H,s HT) | 170 0 1y g
S R
\, | 723(H.d H2.6.1:75) | 877 (1H,s HE) | D3 8”2,:_;)1,18,5)
A7 ¢ 727 (H, L H3'5.0:75) | 864 (1, s H7) | 700 et 1o o
& T20(H L H4L3:7) | 42L@HS HT) | o'y o oy
3 2'
| 725(2H,d, H2.6,37.5) | 884 (1H,s, H6) | 8,09 (1H, d, HY, 3: 9)
A8 | 729(2H, t, H-3",57, 1: 7.5) | 8.73 (1H. s, H-7) | 8.28 (1H, s, HY)
|\ 722 (1H, t, H4*, 1-7.5) | 423 (2H, s, H-7°) | 7.97 (1H, d HE. J: 9)
7.14 (1H, t, H-5, J: 8.5) o
s S 712 (1H,d, H6",1:85) | 8,82 (1H,5, H6) | 190 8:33_81)1'3'8’5)
A9 w@LO— 7,12 (1H, d, H-3°,J: 8,5) 8,67 (1H,s, H-7) | -'g, (1H'd’ H-10, J: 8,5)
\_7 688 (H, 1 H4.J:85) | 557@H,s HT) | 7o ah' s oriy)
2,08 (3H. s, H-22) 55 (3H, s, ChHs
[ 757(1H, 4, H7, 1 8)
o | 7.48 (1H.t, H-6>, J: 7.5) | 815 (H, d, H-11, J: 85)
AL0 |2 NNy | 739 (IH, d, H-5°,3:7.5) 3’52 832 E% 8,09 (1H, d, H-8, J: 8)
NG L | 749 QR LR ) | 3OS )] 798 (1H, 1 H-10, 3 8)
Y0y 830 (1H, d, H-4’, J:8.,5) | oL (GH:s, 7.78 (1H, t, H-9, J: 8.5)
8.76 (1H, d. H-2". J: 8)
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Céc tin hiéu cacbon trén phd **C-NMR
ciia cac hop chat san pham duoc quy két
nhd sy trg gitp cua phd 2D-NMR. Trén
phd HSQC (xem hinh 2) hop chat A9, cho
phép chung t61 xac dinh chinh xac vi tri do
chuyén dich hoéa hoc cua cac tin hiéu
cachbon-13 c6 twong tac gin véi tin hiéu
proton tuong tng con ddi véi cac cacbon

TRUONG PAI HOC PHU YEN

dua vao céc pic giao do tuong tac xa gilra
cacbon va hidro cach 2, 3 lién két trén phd
HMBC. Trén phé HMBC (xem hinh 3) tin
hiéu C-14 khéng c6 pic giao v6i bat ki
proton nao, tin hi¢u C-3 ¢o6 pic giao voi H-
7°, C-15 cho pic giao véi H-6, C-18 c0 pic
giao voi H-6, H-7, C-17 ¢6 pic giao voi H-
7, H-8, H-10 va C-16 ¢ pic giao vdi H-

bac 4 thuong cho tin hi€u yéu va xen lan 11,...... Két qua quy két dugc trinh bay ¢
vay dé xac dinh vi tri céc tin hiéu nay thi  bang 3
c- 1°c 3 / c-5'
W C-9a C-2a
J )] J|. . PP |
o H-6
- H-7
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Hinh 2. Pho HSQC cua hop chat A9
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Hinh 3: Phé HMBC ciia hop chat A9
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Bang 3: Tin hiéu “*C-NMR (9, ppm) ciia cdc quinolino[3,2-]-1,2,4-triazolo[3,4-b]-1,3,4-
thiadiazepin
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Phd khéi phan giai cao HRMS (EI) ciia
mot sd hop chit quinolino[3,2-f]-1,2,4-
triazolo[3,4-b]-1,3,4-thiadiazepin dugc ghi
va déu xuét hién pic ion phan tir M™ ¢6 gia
tri phu hop voi phan to luong cua cac hop
chat nay va tuan theo “qui tic nito” trong
phd khéi. Qua phan tich phd ching t6i nhan
thiy dbi v6i cac hop chat ma trong phan tir
¢6 lién két R-O-CH,- thi cudng do cua pic
ion phan tir M thap, con cac phan tir co
lién két R-CH,- thi cudng d6 M'™ nhan
dugc 1a 100% diéu d6 co nghia lién két
RO-CH, trong ion phan tir 1a khong bén va
rat dé bi phan cit gbc RO® dé hinh thanh
pic ion co ban F1 (m/z = 264+X) c6 cuong

do 100% (xem bang 4). Chinh vi sy khac
nhau vé dic diém céu tao nay ma cac
hudng phan cit lién két tir ion phan tir dé
hinh thanh cédc ion manh c¢6 su khac nhau
(xem hinh 4 va 5) nhung nhin chung xu
huéng phan manh chinh ctia cac hop chat
nay chu yéu 1a sy phan cit dau tién xay ra &
cic lién két cia vong thiadiazine, vong
triazole hodc tach gbc RO® (hop chat Al,
A2, A5) hay 1a géc RCH," (hop chat A6,
A7) tao ra cac ion manh, tiép do6 1a sy phan
manh thi cip cac ion manh nay dé tao ra
cac manh co s6 khdi nho hon. Co ché phan
manh c6 thé xdy ra nhu sau:
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Hinh 4: Mt phan so do phan manh cdc hop chat Al, A2, A5
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Hinh 5: Mt phan so do phan manh cdc hop chat A6, A7
Bdng 4: Céc ion manh trong pho khoi lwong ciia mét sé dan xudt quinolinof3,2-f]-1,2,4-
triazolo[3,4-b]-1,3,4-thiadiazepin (HRMS EI")

Manh Al A2 A5 A6 A7
m/z (%) m/z (%) m/z (%) m/z (%) m/z (%)

M* |359,1676(20,0) |373,2007(23,9) |373,1855(17,9) |343,1731(72,5) |357,1904(100)
F1 |266,1104 (100) |280,1374(100) |280,1262(100) |315,1559(3,2) [329,1691 (3,3)
F2 [238,1024(7,8) [252,1276(9,6) |252,1161(8,5) |310,1852(14,3) [324,2010(25,2)
F3 |211,0842(19,5) |225,1276(9,9) |225,1161 (11,2) |252,0999(6,6) [266,1130(6,3)
F4 |198,0736(3,5) |212,1105(25,1) |212,0893(3,8) [226,0906(10,9) [240,1043(20,1)
F5 |187,0774(9,2) |201,1026(9,5) |201,0940(8,5) [198,0767(13,0) [212,0923(17,3)
F6 |153,0790(18,6) [167,1047(15,9) |167,0972(11,3) |187,0776(17,2) [201,0966(18,7)
F7 |140,0792(6,3) |154,0934(3,5) [154,0945(2,3) |154,0878(14,0) [168,1076(14,7)




TAP CHI KHOA HOC SO 6 * 2014 55

F8 |126,0579(5,1) |140,0831(10,1) |140,0768(9,6) [140,0815(6,2) |154,0968(5,3)
F9 |100,0379(1,7) |114,0632(2,4) |114,0595(2,3) |127,0673(9,8) [141,0855(6,7)
4. Két luan
Bing phan tmg déng vong giita cac 4-amino-5-mercapto-1,2,4-triazol véi cac dan xuét
dan xuét 2-cloro-3-formylquinolin da thu dwoc 10 din xudt quinolino[3,2-f]-1,2,4-
triazolo[3,4-b]-1,3,4-thiadiazepin. CAu triic ctia cac chat di dugc xac dinh bang phd IR, 1D-
NMR, 2D-NMR va phé khi phan giai cao EI-MSQ
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Abstract
Analysis NMR and EI-MS spectral some of quinolino [3,2-f]-1,2,4-triazolo [3,4-b]-1,3,4-
thiadiazepine

Reaction of substituted-2-chloro-3-formylquinoline and substituted-4-amino-5-
mercapto-1,2,4-triazole and gave the novel quinolino[3,2-f]-1,2,4-triazolo[3,4-b]-1,3,4-
thiadiazepine derivatives (A1-A10)). The structures of the newly synthesized compounds have
been confirmed by IR, 1D-NMR, 2D-NMR and mass spectral data.

Keywords: 2-chloro-3-formylquinoline, 1,2,4-triazole, 1,3,4-thiadiazepine




