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NGHIEN CUU CO CHE PHAN MANH PHO KHOI LUQNG (HR-MS)
CUA CAC HQP CHAT TRIAZOLOTHIADIAZIN

Lé Thanh Son”
Truong Pai hoc Phl Yén
Ngay nhdn bai: 18/05/2020; ngay nhan dang: 08/06/2020

Tom tat

Phé khéi luwong (HR-MS) ciia 10 dan xudt 3-(TH-1,2,4-triazolo[3,4-b]-1,3,4-thiadiazin-
6-yl)cumarin dwoc ghi va phdn tich. Két qua cho thdy cdc ion phdn tir ciia cac hop chat bén va
on dinh. Pa gidi thich dwoc moi quan hé giita cau triic cia cdc phan tir va co ché phdn manh
trong qua trinh ion héa

Tw khéa: thiadiazin, phé khéi luong, co chéphdn manh, HR-MS, cumarin

1. Mé dau

Hién nay ngudi ta da tong két dugc mot s6 qui ludt chung vé mdi lién quan giita cau
tao va cac ddc trung trén phd khéi lugng (MS). Tuy nhién ddi véi nhiéu diy hop chat di
vong can phai tich lily thém céc dit kién thuc nghiém dé c6 dugc nhimg quy tic co ich trong
viéc nghién ctru phd MS cua chiing.

Cumarin va cic din xuit ciia chung chira di vong thiadiazin 1 nhitng hop chat hiru
co ¢6 hoat tinh sinh hoc kha phong phti nhur kha ning khang khuan, khéng virtt, khang ung
thu,.... Trong cong trinh trude (Lé Thanh Son, 2011), ching t6i da thong bao két qua tong
hop mét sé hop chat 3-(7H-1,2,4-triazolo[3,4-b]-1,3,4-thiadiazin-6-yl)cumarin va cau triic
ctia chung di duoc xac nhan bing cac phuong phap phd IR, NMR. Bai bao nay trinh bay
nhitng két qua phan tich phd khéi luong ciia cac hop chat trén nham rat ra nhitng méi lién
quan giira cdu tao va cac huéng phan cit cac lién két co trong phan tir.

2. Thuc nghi¢m

Céc hop chat 3-(7H-1,2,4-triazolo[3,4-b]-1,3,4-thiadiazin-6-yl)cumarin duoc tong
hop bang phan tng giita 4-amino-3-mercapto-1,2,4-triazol voi cic dan xuit 3-(2’-
bromoaxetyl)cumarin trong etanol, chiing c6 cong thirc cau tao nhu sau:
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Ph6 khdi phan giai cao (HR-MS) duoc ghi trén may Micromass AutoSpec Premier
Isntrument (WATERS, USA), Khoa Héa hoc, Truong Pai hoc Khoa hoc Tu nhién Ha Ngi.
3. Két qua va thio luin
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Trén phé khdi (MS), chung t6i nhan thay tit ca cac chat ghi phé MS déu cho pic ion
phan tir ¢6 gia tri m/z phi hop véi két qua tinh theo cong thirc phan tir dy kién cua cac chét
nghién ciru va cac pic ion phan tr (M™®) déu cho gia tri chin phu hop véi “quy tdc nito”
trong phd khdi vi cac chat tong hop trén déu c6 4 hodc 6 nguyén tir N trong phén tir (xem
bang 1 va 2). Bén canh pic ion phan tor (M*®) thi & cum pic ion phan tir con cé pic dong vi
tmg v6i *C ([M+1]"*), tuy nhién ti 1é cudong do pic dong vi va pic ion phén tir khong hoan
toan phu hop véi 1i thuyét nguyén nhan 1 do ngoai *C ra, °N ciing dong gop phan nho vao
cudng do pic [M+1]"* va dang chi y trén phd ctia mot sé chit con xuét hién pic [M+2]™ cé
cudng d6 1/3 (hop chat Ie), 1/1 (hop chat Ia, Id, If, Ih, Ij), 3/2 (hop chat If) va 2/1 (hop chit
Ib) so véi pic M diéu d6 ching t6 phan tir cac chat d6 co chira mot hodc nhiéu nguyén tir
halogen (Cl, Br).

Dua vao dic diém cdu tao cua cac chat tong hgp ma phédn ra thanh 2 diy chat dé
thuén loi khi phén tich phd khéi lwong: diy A (X=H), diy B (X=Br) va st dung nhitng qui
tac chung (nhu qui tic chin electron, qui luat vé d6 bén cua ion cacboni, hiéu tng cong
huong, ...) dé phan tich sy phdn manh ion phan ti.

D2 31 (1.342) Cm (28:40-(21:22+53:60)x2.000) Magnet El+
200+ 296.9950 1.11e3

S

N
.l
)/ \N/ /
CI—< >—O
(@) O

180.0044

297.9979

83.9745

172.0096 186.0240

298.9951
127.9791 171.0199
143.0150 ‘ﬂ (2100209 228 982;9 sia 2770176 300.0003 50458 o 42307 770
L \UHM et bl il gt Whm H‘(Zh et e e
60 80 | 100 = 120 = 140 160 = 180 | 200 = 220 240 | 260 280 | 300 | 320 = 340 | 360 | 380 | 400 | 420 | 440 | 460

Hinh 1. Pho HR-MS ciia hop chat e
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Hinh 2. Mét phan so do phdan manh ciia cac hop chat day A (X=H)

Tir phén tich sy phan manh ion cua cac chat trén ching t6i nhan thiy sy phan manh
dau tién cua ion phan tir cac hop chat nghién ciru chil yéu 1a phan cit nhoém R* cho pic A2
m/z =297 (v6i X=H) va B2 m/z = 375; 377 (v6i X=Br) ¢6 cuong d6 twong d6i 16n didu do
chimg t6 lién két nay kém bén va pic ion phan tir tao ra bén, tiép theo 1a phan cit cac lién
két trong vong thiadiazin va lién két giita vong 1,2,4-triazolo[3,4-b][1,3,4]thiadiazin v&i
vong cumarin cho cac pic ion manh khac nhau. Su phéa v& céac lién két & vong thiadiazin
chu yéu xay ra ¢ lién két C-S, C-C va -N=N- tao ra ion manh chira vong cumarin va tiép d6
1a su pha v& vong cumarin & lién két C-O, C-C. Céu tao du kién cuia cac ion manh chinh
dugc chi ra ¢ hinh 2, 4 va gia tri m/z, cudng d6 twong ddi (%) dugc liét ké ¢ bang 1 va 2
ion phan tu.
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Hinh 4. Mgt phan so dé phin manh ciia céc hop chdt day B (X=Br)
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Bing 1. C&c pic chinh trén phé MS ciia cdc hop chat diay A (X=H)

Manh la Ic le Ig li
m/z (%) m/z (%) m/z (%) m/z (%) m/z (%)
[M+1]" | 468,9671 (1,8) | 405,1006 (1,9) | 424,9770 (1,7) | 404,9726 (31,7) | 437,0409 (1,2)
470,9537 (1,2) 426,9722 (0,6)
M 467,9825 (9,5) | 404,1074 (8,5) 423,9757 (3,8) | 404,0877 (35,0) | 436,0446 (56,8)
469,9844 (9,4) 425,9729 (1,4)
Al 435,0005 (1,7) | 371,1205 (7,9) 390,9980 (1,5) - 403,0399 (4,9)
436,9904 (3,2) 392,9821 (1,2)
A2 297,0578 (100) | 297,0447 (100) | 296,9950 (100) | 297,0536 (83,3) | 296,9712 (21,8)
A3 229,0219 (4,7) | 229,0270 (5,2) 228,9825 (3,9) | 228,9996 (15,0) | 229,1877 (13,6)
Ad 228,0122 (5,3) | 228,0213 (1,6) 227,9762 (1,4) - 228,1935 (69,1)
A5 186,0464 (8,3) | 186,0564 (11,3) | 186,0240 (8,8) | 186,0168 (31,7) | 186,1398 (40,7)
A6 171,9922 (18,7) | 172,0422 (10,3) | 172,0096 (8,5) | 172,0350 (43,3) | 172,0816 (64,2)
A7 141,1263 (6,2) | 141,0520 (2,6) 141,0026 (1,2) - 141,1089 (66,7)
A8 1450141 (9,5) | 145,0323 (1,8) | 144,9991 (1,5) | 145,0168 (1,7) | 145,0886 (23,5)
A9 127,0094 (9,6) | 127,0505 (2,5) | 127,0014 (3,8) | 127,0451 (3,3) | 127,1118 (49,4)
A10 115,0538 (14,2) | 115,0552 (9,9) 115,0293 (8,8) | 115,0512 (70,8) | 115,0691 (6,2)
ALl 142,0443 (5,4) | 142,0467 (3,9) | 142,0158 (2,9) | 142,0420 (23,3) | 142,0514 (11,1)
AL2 185,0548 (7,5) | 185,0501 (7,0) | 185,0164 (5,4) | 185,0416 (35,0) | 185,1384 (100)
B13 84,0164 (31,3) | 83,9908 (36,4) 83,9745 (16,4) | 83,9942 (63,3) | 84,0639 (24,7)
Bidng 2. Cdc pic chinh trén pho MS cia cac hop chat day B (X=Br)
Manh Ib Id Ih If Ij
m/z (%) m/z (%) m/z (%) m/z (%) m/z (%)
[M+1]" | 5488613 (1,7) | 482,9371(2,9) | 482,9415 (3,3) - 514,9097(20,0)
550,8585 (0,9) 484,9377 (2,3) | 484,9415 (4,0) 516,9070(23,6)
M 547,8578 (6,2) 481,9370 (7,5) | 481,9398 (17,9) | 501,8768 (2,4) | 513,9097(52,7)
549,8553 (3,4) | 483,9356 (7,9) | 483,9408 (18,5) |503,8761(3,8) | 515,9070(63,6)
B1 514,8011 (1,5) | 448,9600 (8,7) | 448,9621 (4,0) - 480,9272 (29,1)
516,8906 (0,6) 450,9588 (8,6) | 450,9518 (6,6) 470,8879 (1,3) | 482,9299 (23,6)
B2 374,9413 (97,1) | 374,8972 (95,4) | 374,9016 (95,4) | 374,8980 (95,5) | 374,8951 (5,5)
376,9407 (100) | 376,8952 (100) | 376,8994 (100) | 376,8961 (100) | 376,8910 (7,3)
B3 296,9704 (2,8) 296,9957 (25,4) | 296,9974 (14,6) | 296,9873 (12,1) | 296,9712 (21,8)
B4 263,9383 (7,7) | 263,9225 (8,2) | 263,9245(8,0) | 263,9239 (6,3) | 263,9375 (14,6)
265,9377 (6,7) 265,9224 (6,9) | 265,9242 (6,0) 265,9240 (5,5) | 265,9882 (29,1)
B5 2499250 (8,3) | 249,9113 (9,0) | 2490121 (9,9) | 249,9118 (7,4) | 249,9140 (21,8)
251,9225(8,0) | 251,9081(8,6) |251,9109(8,6) | 251,9099 (7,6) | 251,9087 (18,2)
B6 220,9308 (3,0) 220,9860 (10,5) | 221,0218 (6,0) 220,9237(3,2) | 220,9190 (16,4)
2229285 (3,6) | 2229176 (50) | 2229166 (53) | 222,9175(3,9) | 222,9232 (16,4)
B7 2649323 (5,3) | 264,9190 (6,2) | 264,9216 (5,3) | 264,9198 (4,6) | 264,9979 (100)
B8 248,246 (7,1) | 248,9120 (7,3) | 2489128 (8,6) | 248,9122 (7,0) | 248,9196 (21,8)
B9 156,0922 (6,6) | 157,0256 (5,2) | 157,0277 (5,3) | 157,0270 (5,6) | 157,0264 (1,8)
B10 1429703 (9,3) | 143,0148 (39) | 143,0178(6,6) | 143,0147 (6,5) | 143,0085 (20,0)
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B11 142,0305 (15,9) | 142,0161 (15,9) | 142,0174 (21,2) | 142,0171 (22,2) | 142,0142 (36,4)
B12 126,0201 (7,5) | 126,0002 (9,5) | 126,0002 (9,3) | 126,0022 (9,2) | 126,0080 (18,2)
B13 114,0215 (20,6) | 114,0173 (14,0) | 114,0174 (20,5) | 114,0194 (21,4) | 114,0146 (23,6)
B14 83,0778 (44.8) | 83,9735 (44,6) | 83,9744 (59,6) | 83,9752 (57,2) | 83,9730 (32,7)

4. Két luin

Di ghi phd khdi lugng va dé nghi co ché phan manh cta cac hop chat 3-(7H-1,2,4-
triazolo[3,4-b]-1,3,4-thiadiazin-6-yl)cumarin. Ion phan tir cta cic hop chit nay bén va xuét
hién trén phd MS. Su phan manh dau tién ciia ion phan tir cac hop chat nghién ciru 13 phan
cit nhém R cho pic m/z = 297 (v6i X=H) va m/z = 375; 377 (véi X=Br), tiép theo 13 phan
cit cac lién két trong vong thiadiazin, lién két gitta vong 1,2.4-triazolo[3,4-
b][1,3,4]thiadiazin v4i vong cumarin va sau d6 pha vé vong cumarin(J
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Abstract

HR-MS spectra of ten derivatives 3-(7H-1,2,4-triazolo[3,4-b]-1,3,4-thiadiazin-6-
yl)coumarines were recorded and interpreted. The results shown that molecular ions of the
compounds are enough stable. The relation between the structure of the molecules and the
mechanism of the fragmentation in the ionization of the molecules is explained.
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