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TONG HOP VA CAU TRUC CUA MOT VAI HOP CHAT
CHUA DI VONG 1,2,4-TRIAZOL DAN XUAT CUA SAFROL

Dén Toa soan 27-3-2006

PHAM VAN HOAN, NGUYEN HOU DINH
Khoa Héa hoc, Truong BHSP Ha Noi

SUMMARY

Some compounds containing 1,2 4-triazole heterocycles derivared from safrole had been
svathesized. Their UV, IR, NMR and MS spectra had been analysed accurately. The analysises
UV, IR, NMR and MS spectra show that the structure of the synthesized compounds were properly
suitable for intending synthesises.

I-MO DAU oxadiazol tr safrol cling da duge nghién citu [4].
Bai nay trinh bay két qua tong hop, nghién ciu
" Safrol (thanh phan chinh trong tinh ddu x4  cu tric caa mot s6 hop chat chia di vong 1,2,4-
xi) 12 ngudn nguyén lieu qui trong thién nhien, triazol xudl phat tir safrol.
sdn ¢6 G Viet Nam. Béan than safrol vi mot s6

dén xuil cla né ¢6 nhiéu g dung trong y hoc, 11 - TONG HOP
duge hoc va trong cong nghiép thuc pham {1 -
3]..... Mot s0 hop chal chia di vong 1,3.4- Céc chat duge tong hop theo so do:
N-NH NN
ArCOOH —-» ArCONHNH; -—-»Ar CONHNH C § K—H-ArJf\ Se=§ o ATl ,\"‘SCHzCOOH
i il m lTl v N %
NH N,
o N/ l_. ATCONHNNHCNHCgHs 5 I;WNH 2 AR
vei arta (1)~ Tooes T I dees—m A scincoon
CHy 5 VI N v N VI
0 Cells CgHs

Axit I duge t6ng hop bang cdch oxi héa safrol bing dung dich KMnO,. Hidrazit II dugc tong
hop tir axit piperolinic bang cdch chuyén thanh este sau d6 dun hdi luu este véi hidrazin trong 2 gidy
[5]. Muoi H1 duoc diéu ché bang cdich khudy cin than [I véi CS, trong dung dich KOH ¢ nhiét dé
thip (5 - 10°C) [6]. Hiéu sudt tao ra [ phu thudc nhiéu vao viéc duy tri nhiét do, do & nhiét do cao
[1l bi thuy phan manh. Hop chit IV duoc t6ng hop bang phan dng cla III véi hidrazin 80%. Hiéu
sudt phan dng ti 1¢ thuan véi néng do cla hidrazin. Hop chat VI duoc téng hop bang cich dun héi
luu 11 v&i phenylisothioxianat C;H,NCS (tdng hop tir anilin va CS, trong KOH-etanol) sau dé két
tinh lai san pham trong DMSO. Cdc axit V va VIII dugc t6ng hogp bang cdch cho cac hop chat IV va
VII twong (g téc dung vdi axit monocloaxetic trong dung dich KOH sau dé axit héa bang axit HCl
1:1]7]. K&t qua tdng hop cdc chdt duoc trinh bay & bang 1.
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Bdng 1: K&t qua tdng hop cdc chal

B Ki hiéu_ﬁ:); chat Dang bé ngoai - Nhiét_(_i(} nong chay. 'C 5 Hiéu suat, %
Lol Dang tinh thé nho, mau vang | 226 40
2 i Tinh thé hinh kim mau tréng 178 55
3V Tinh thé hinh khéi, mau trang 256 75
4 v Tinh thé nho, mau tring | 238 55
5 | Vi Tinh thé hinh kim, mau trang 178 85

6 | VIl ‘Finh thé hinh kim, mau tring 266-268 50
7 vl Tinh thé hinh kim, mau tring 238 54|

111 - NGHIEN CUU CAU TRUC

Pho electron cua cac chat nghién clu déu ¢
3 van hdp thu lrong ving tu ngoai voi cuc dai
hap thy giam dén tir van sGng ngan dén van séng
dai cho thdy cic chit nghién ciu ¢6 pho UV
kigu benzen véi cdc kifu chuyén mic nang
lugng m-»>n". Nhu vay, khi gin cic di vong vao
g0c 3. 4-dioximetylenphenyl da khong 1am xudt
hién nhém mang mau mé; cic nhém nay chi
lam tang chiéu dai cua mach lién hop, nén ca 3
van hidp thy cua benzen déu chuyén dich vé phia
song dai hon. Diéu ndy cho thdy cac nhom di

dai khong nhi¢u cho thay mach lién hop trong
cdc phan wr it bi thay doi do cdc hiGu (ng
electron ngugc chié¢u 1l hai phia coa di vong,

Pho héng ngoui ctia cdc chil ¢6 cdc van hip
thy dac trung cho cdc nhoém nguyén o rong
phan tir. Su bién d6i hoac xudl hién cic 1in hiéu
cho thiy cic chat thu duge ding theo du ki&n
t6ng hop. K€l qua phan tich pho IR cia cdc chil
nghién ciu dugc trinh bay wrén biang 3.

Being 2: Quy két tin hiéu trén pho UV cua cac
chit nghién citu (.. nm/ige,.0

vong hit electron thuan chiéu lam tang chiéu Hop A flog ) e o
dai hé lién hop nhung chua di manh dé chuyén chat o B8 1 A/ BBE | Amad 18 s
dich cyc dai hap thu sang ving kha kién. Két [ 77T . .
e oE o - © : . ) 2 g ¢ 2 k )
qua nay cling phi hop véi tinh chat pho UV cua | Il 06,5/4.48 . ,,259’8/4‘8) 93/}, 85
cac chat chda di vong [.34-oxadiazol tr | IV | 204/4.30 257/4.15 299/4.00
eugenol va anetol [4]. K&t qua quy két cdc Lin —
hiéu trong phé UV clia cdc chit duoc winh bay | Y| 212/453 1 268/4.18 | 296/4.07
trén bang 2. Vi 223/4,60 265/4,40
chia di vong, ¢dc nhdm X lign két véi nhan b
benzen lam chuyén dich cuc dai hdp thu song | VI | 217/4.60 273/4,36 295/4.32
Being 3: K& qua phan tich pho IR clia ¢dc chal nghién ciu, v cm’
Ki hi¢u ché Voo, NH Ve h) Ve e Ve Veus
1 3177 () 3051 2913 11651 1618 1365 | 1262 1250
kv 3296 3200 | 3107 2947 - 1534 1506 | 1260 1232 14
\% 3306 3200 | 3117 2940 | 1696 1605 1502 | 1266 1218
VI 3148 () | 2695 2906 | 1671 | 1605 1550 | 1260 - 1185
VII 3091 3045 2997 - 1608 1595 ¢ 1261 1232 | 1113
Vill 3460 2573 | 3075 2890 | 1745 1625 1600 | 1260 1232
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Viée quy két cac tin hiéu cong huong trén pho 'H-NMR cta cdce chat nghién ciu dugc dua
viio cudmg do wong doi, sy tach tin hiéu cong hudng do tuong tdc spin-spin va trén co so so sanh vo
chit diu (axit, hidrazit). K& qua phan tich cac tin hicu cong hudng trén phé ‘HI-NMR cla cde chit

duge 1om tat wén bang 4.

Being +4: K&t qua phan tich cdc tin higu cong huong trén pho ' 5. \ﬁ
NMR phin 3.4-dioximetylenphenyl cua cdc chit chia di vong 4/ NN X
(8 ppim; dung moi DMSO) S \_/
CHé\ S5
O
DT N NH N-N N--NH ,N_Nx
X —CON”NHZ - s -, N',,_SCHECOOH ____/” 4 W . SCH,COOH
N NH kN S _‘\N) ‘
2 | |
NH
il v 2 v CeHs CeHs
] 735d | 7554 749 ¢ 6.81 d 6.85 d
H2 J=2 J=15 J=15 ) J,:,lif’,,, ) 777.}7:7 1:5 i
097 d 7.07d 7.06d 6,87 dd 0.83d
>y J=8 | 1=8 I=8 _pi=t» =8 =8
7403 d 758 dd 7,51 dd 6,80 d 6,88 dd
Hoet F=10 J=t53J=81 J=157J=75 =8 J,,z,l,‘é :lj8 -
17  oLss | 612y ! 6.2 6.026 5 6.0205

Ket qua phian tich uén cho thdy, cidc proton
thude nhém 3. 4-dioximetylen rong phan wr cac
chat chda di vong 1V v V déu ¢6 do chuyén
dich hda hoc cao hon khi hén két v nhém
-CONIINYL chimg 10 cdc di vong trong phan e
cdc ¢hat IV va vV ¢é kha ning hat electron manh
hon so voi nhom -CONIINI, vi ¢6 anh hudng
bang hi¢u tmy -C: fam tang do chuyén dich hda
lipe clia cac proton & vi i s& 2 va 6 nhiéu hon
$0 v vi Ui 50 5. Diéu nay ciing phit hop véi cac
K&t qua doy van cie hop chét chaa di vong 1,2.4-
trixzol trong diy cugenol vianetol [5]. Cic chat
VI va VI Lan co két gua nguge a1 Theo chang
101, U cdc hop char VI va VI, ngodl yéu 16 do
am dicn cna nito nho hon oxi, lign k€U dro Lién
phin 1r véu hom so v cac hop chal [V va Vv
cang gop phin lam cho khd nang lién hop vé
phia nhan safvol cua di vong 1,2 4-trazol manh
hon. Do doé kha hat electron cua cic di vong
1.2 4-triazol kém hon so va1 nhom -CONHINITL.
Cile ket gua nay cing phi hop vor diy cac hop
chit chia di vong xuidt phat w cugenol va

anctol: di vong 1.3.4-oxadiazol hut electron
manh hon nhom di vong 1,2,4-1riazol [4, 5).

Viéc quy K&t tin hiéu cong huodng cha cic
proton thudc phin di vong cia cic chal duge
trinh bay & bang 3.

Do chuyén dich hoa hoc cua cdc proton
thudc nhém phenyl licn kK&t var di vong (1, H,,
va H,) <6 gid tr} cao hon do chuyén dich héa
hoc cla cic proton cua vong benzen khong ¢o
nhém thé cing chimg 16 di vong }.2.4-riazol Ia
nhém huat electron bang hicu tng -C. Diéu nay
hoan toan phi hop vér cie tai fi¢u da cong bo.
Do chuyén dich hda hoc cua HI10 ¢6 gid i 4,02
ppm. nho hon HI10 wong dng khi lien két véi di
vong 1,3.4-oxadiazol (4.21 ppm {3]) ciing gilp
mot ldn nita khing dinh kha nang hat electuon
cua di vong .2 4-triazol kém hon so vGi di vong
1.3 4-oxadiazol.

Viée quy ket cac tin hicu cong hudng udn
pho "C-NMR cua cic chiat gap phic wap hon.
Nh& su phan tich pho hai chicu 1IMBC vi
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NOESY, cic tin hiéu cong hudng trén phé *C-  chinh xdc. Két qua phan tich phé "C-NMR
NMR ciia cic chat da dugc quy két mot cich  dugc tom (it trén bang 6.

Bang 5: Quy két cdc tin hiéu cong hudng cua céic
proton thudc phia di vong (6 ppm; dung méi DMSO)

N-NH 8 10
_coNHNH, | A );s JE’N shcoon JQN pu— J& }scazcoo
I N Lv "
X - R "Nit, (Chm )
& P
1l (v v Vi Vil
H38 9,65 13,83 - 11,365 -
HY 442 s 5,75 6,134 - -
H10 - - 4012 - 40125
Hil - 2,50 2,50
H, 7,34 dd H, 7,56 m
H, - . .
H i=15)=8
H’“ i i ) H,.7.49m H, 741 m
r H,7.50 m H, 7.57m
/
Bdng 6: K&t qua phén tich cac tin hicu cong huong trén pho @/

"C.-NMR cia cic chit chia di vong (8 ppm; dung moi DMSO) CHZ

Chai | C1 C2 C3 C4 C5 Co C7 C8 cy | C | Chl

11 127,1 1 1078 | 1472 | 1494 | 1069 | 121,8 | 101,5 | 165,1 - - -

IV | 1192 | 108,0 | 1472 | 148,9 | 1083 | 1226 | 101,6 | 149,0 | 166,6 - -

Vv 1204 | 1079 | 1484 | 152,8 | 108,5 | 122,3 | 10L,5 | 1473 { 153,8 | 33,4 | 1697

VII | 1192 1 1082 | 1488 | 150,2 | 108,3 | 1229 | 101,6 | 147,1 | 1683

VIIL | 120,1 | 108,0 | 1484 | 151,0 | 108,4 | 122,5 | 101,6 | 147,2 | 154,1 | 342 | 1693

G chii - :
N-NH -éONH NH, II ‘!{A\N }gzs —J/\ ) SCHZCOOH
_[/\ )‘S N-N 0 11 @0 VII @0 VIl
SN JSLN - SCH,COOH . S
ILIHz fH, ¥ Ciomp 1345 Chomp 13371300,

6; 130,1.
129,2; 128,6; 129,3 1276, 130,1
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Do chuyén dich héa hoc cia cic nguyén wr cacbon C7, C10 va Cl1 tuong ting & cac chat ¢
sy khdc nhau khong nhiéu, phit hop v6i vi tri khong bi anh hudng truc 1iép cha cic di vong. Do
chuyén dich clia cdc nguyén tir cacbon va hidro & vong benzen cla nhém 3,4-dioximetylenphenyl
ciing khong bién déi song song (H6 > H2 > H5, trong khi d6 C2 > C5 > C6) gidng nhu & cdc hop
chat chita di vong 1,3,4-oxadiazol xudt phdl ir eugenol [4]. Nguyén nhan c6 1€ & C2 ¢d su chin xa

cua phia di vOng gay nén.

Hai hop chdt 1V va VII da duge ghi pho MS. Trén pho MS cta hai hop chat [V va VII déu ¢6-
pic lon phan w (M’ 297 va M" 236) phu hgp v6i quy téc nito, dong thoi la pic co ban, cho thay hai
hop chat nay kha bén nhiét, ching té toan bo phan wr di 6 sy lién hop ding k&é. Mot vai su phan

manh ddu tién cha hgp chat VII nhu sau:

N--NH [T . N-N
. | SCN ~ l \J'v--" =S . ’ = T ONy -
Ml ’\o &L, ‘“o Cels ’I'm 3 )
NIz 27 NY/Z 364 243
v
. NN N
Fom 4 ! ‘I . N -
IR s G = . CgH N(b |
Y O s (D) ¢ &l ooy
I : 0
(«H;\ O/ | i ) N CH ITl/Zl 13
Cf,l"ls I CHé\ f 2~ m/z 161
m/z 97 b o C6H5
m/Z 294
IV -KET LUAN 3. Nguyén bitc Tao. Cong nghe tinh ché va

Tir safrol trong tinh ddu xd xi dd 16ng hop

duoc 4 hop chat chia di vong 1.2, 4-triazol. Cau 4,

trie phdn td coa cac chil 10ng hop di duoc xic
nhan nho cdc phuong phip pho UV, IR, 'li-
NMR, "C-NMR, phd hai chiéu (HMBC.
NOESY) vi MS.
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