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SUMMARY

CALCULATION QUANTUMM PARAMETERS AND SIMULATION
OF SOME MILITARY TOXICITIES BY HYPERCHEM SOFTWAVE

In this paper, we used Hyperchem softwave to calculate the quantum parameters and simulate some

military toxicities such as dioxine, CS, Yperit. They were calculated molecular energy, some structure

parameters, free electron density, link length, molecular simulation. Solving the relationship between

the structure and properties of this toxicities. From which to find the antidote and the method of

detoxification.
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1. MO DPAU

Trong chién tranh, quin déi cac nudc da timg
su dung hoa chét, chat doc dé dau doc dbi
phuong, hoa chét nay duogc goi la chit doc
quan su. Chét doc quan sy dugc phan chia
nhiéu loai, mdi loai ¢ tinh chit va co ché gay
ddc hai khac nhau. Chéng han, dioxin (2,3,7,8-
tetrachlorua dibenzo-p-dioxin (TCDD)) la mét
chat gay ung thu cho con ngudi, cic nghién
clru da cho thiy 2,3,7,8-TCDD la chit giy ung
thu nhom 1 va khing dinh khong c6 mot licu
lugng nao 1a an toan hodc ngudng dioxin ma
dudi no thi khong gay ung thu. Ngoai ung thu,
dioxin con ¢ thé lién quan dén mot sé bénh
nguy hiém khic nhu bénh ram da, bénh dai
thao duong, bénh ung thu tryc trang, thiéu
nang sinh duc cho cd nam va nti, sinh con quai
thai hodc thiéu ning tri tué, dé trimg (& ni)....
O mién Nam Viét Nam, chat doc mau da cam
va céac loai thudc diét c6 khac c6 chira dioxin
bét dau duoc thir nghiém boi quan doi Hoa Ky
vao nam 1961 va dugc st dung rong rai voi
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ham luong cao trong chién tranh tir nim 1967
dén 1971. Trong thoi gian 10 nam do6, quan doi
My da rai 76,9 triéu lit héa chit xudng ring
nuai va ddng rudng Viét Nam [1,2,4].

Chat doc o-clorobenzylydenmalononitril (CS)
1a hop chét két tinh mau tring va c6 mui hat
tiéu nhe. Nhiét d6 nong chay cua CS la 96°C,
nhiét do so61 315°C, ¢ nhiét do nay CS bi phan
huy cho san phiam mau den. CS tan it trong
cdn, ete va CCls, tan t6t trong axeton, benzen,
clorofooc, dioxan, etylacetat va
cacbondisulfua, CS hau nhu khéng tan trong
nuée, c¢6 kha ning bay hoi manh dong thoi
khuéch tan nhanh trong khong khi. CS d& bi
hép phu bdi cac vat licu xép nhu: Len, da, vai,
gd, ngodi, rom ra... Chat doc CS c6 2 dang, d6
la: CS1 va CS2. CS1: 1a hdn hop chira 95% CS
va 5% silicagen. CS1 ton tai dudi dang bot min
va thudong dugc nap vao trong cac loai vii khi
n6 hoic thiét bi phun rai nhu: Bom, dan, can,
thing phuy, dan phéng vv...CS2: Tén tai &
trang thai lo ling tot hon CS1. Chit doc CS
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gdy tac hai chu yéu ddi voi mét, & ndng do cao
CS ¢6 thé gay tac hai cho ca duong ho hip va
da. Chat doc CS gay trang doc trén nhiéu
phuong dién khac nhau nhu: Sau 20 dén 60
gidy gy chay nudc mit, d6 mét, ning hon co
thé gdy viém giac mac, thi lyc giam dan dén
mét stc chién déu nhanh chong. Trén duong
hé hip dudi tac dung cua hoi chat doc CS c6
thé bi hit hoi lién tuc, ho, rat hong va kho tho
[1,2,4].

Chat doc di-(2-cloetyl)-thioete (yperit) 1a chat
doc loét da. Da bi nhidém doc thoi gian tir 4 dén
6 ngay sé& bi thy do sau d6 chuyén sang phong,
rop va loét da. Néu hit phai chat doc loét da
sau 1 gid thiy kho cb, ho khan, khan tiéng,
chay nuéc mat, nudc mii dan téi viém phoi
cép. Giot doc loét da, roi vao mit c6 thé bi mu.
An ubng phai lwong thuc (thyc phdm) hoic
udng nude nhim doc giy bénh duong rudt,
viém loét bd may tiéu hoa, dan dén nhiém doc
toan than gy hau qua trAm trong va c6 thé chét
[1,2,4].

Trong thuc té giang day tai truong quén su, khi
nghién cuu hoc tap vé hoa ciu tao, cac chat
hitu co; chét doc quan sy; chét va dung dich
tiéu doc, hoc vién gip nhiéu kho khin trong
viéc giai thich cac tinh chit 1y, hoa; khé hinh
dung co ché phan tng tiéu doc; danh gia két

qua tiéu doc, it tryc quan, thiéu sinh dong. Do
vay, dé khic phuc nhiing han ché trén 1a can
thiét, da dat ra ndi dung nghién cuu cac dac
trung va mo phong phan tir ndy bang phan
mém hyperchem.

2.SO LUQC VE PHAN MEM HYPERCHEM
HyperChem 1a phan mém da chirc ning duoc
dung trong linh vuc hda hoc ciu tao chat dé
tinh toan tim ra cac thong sb lwong tir ciia phan
tir: mat do electron phan bd trén cac nguyén ti,
gbc lién két, 4o dai lién két, momen ludng cuc,
dién tich bé mat, thé tich phan t, sb orbita
phéan tir... Va mo6 phong phan tr theo khong
gian hai chiéu, khong gian ba chiéu.
HyperChem duoc két hop chat ché giira cac
phuong phap ban kinh nghiém (géom: CNDO
(Complete Neglect of Differential Overlap),
INDO (Intermediate Neglect of Differential
Overlap), MINDO (Modified INDO), MNDO
(Modified Neglect of Diatomic Overlap), AM1
(Austin Model 1), PM3 (Parametric model 3),
ZINDO/1, ZINDO/S), ab-intino, co hoc phén tur
dé tinh tAn sd dao dong, trang thai chuyén tiép
cta phan tir, dong luc hoc phan tir va moé phong
Monte Carlo. Cac phan tir nghién ctru khi tinh
toan phai duoc dat trong truong luc [5].

3. KET QUA VA THAO LUAN

3.1. Két qua tinh toan cic thong s6 lwong tir

Bdng 1. Cdc gid tri nang leong ciia phén tir / cht

Phén tir/chat o ]
Tham sb Dioxin CS Yperit
Etotal -8,6.104 -4,38.104 -3,6.10*
Es -2,5.103 -2,1.103 -1,06.10°
Ea -8,3.104 -4,2.104 -3,5.10*
Ee -4,4.105 -2,2.105 -1,3.10°
AH -18.500 107.133 167.722
AHu -5.430 -9.570 0.890
Esomo -8,9.10* -9,9.103 -8,99.10*
ELumo -0,9.10* -1,2.10° -0,15.10*
S (A®?) 404,02 367,69 331.35
V(A%) 717,29 565,48 479.62
u (D) 0,03977 4,337 0.987
S orbital MO 76 57 36
S6 e hoa tri 92 62 44
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Ewa: Ning lugng toan phan (kcal/mol); Es:
Ning luong lién két (kcal/mol); Ea: Ning
luong phan huy thanh nguyén tr (kcal/mol);
Ee: Nang lugng dién tir (kcal/mol); AH: Nhiét
hinh thanh (kcal/mol); AHn: Niang lugng
hydrat héa (kcal/mol). ELumo : Néng luong
orbital phan tir chiém giit thap nhit (eV);
Enomo: Nang luong orbital phan tir chiém giir
cao nhit (eV); S: dién tich (A°?); V: Thé tich
phan tir (A%); u: Momen ludng cuc (Debye).
Mat dg electron tu do trén cac nguyén tir trong
phéan tir dioxin, CS va yperit:

Hinh 1. Mdt dj electron trén cdc nguyén tie
trong phan ti: (a) dioxin, (b) CS; (c) yperit
Do dai cac lién két trong cac phan tir dioxin,
CS va yperit: Do dai lién két 1a khoang cach
giita hai tAm nguyén tir lién két v6i nhau, don

vi do d6 dai lién két 1a Angtron, 1A°=10"""m.
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Hinh 2. B¢ dai cdc lién két trong phén tik:

(a) dioxin; (b) CS; (c) yperit
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3.2. Md phéng ciu tric phan tir

Sau khi xdy duyng cong thirc phén tir va tinh
toan tdi wu cAu trac phan tir b?lng phuong phap
PM3 (Parametric model 3), tinh toan don diém
bé‘lng phuong phap AMI1 (Austin Model 1),
cubi cung, ching ta thu dugc cac phan tir tdi
wu vé mat cAu trac, tor do co thé mo phong
phan tir theo cac kiéu: kiéu hinh cau-try (balls
and cybers), kiéu hinh cau (balls), kiéu hinh
cau chong 1én nhau (overlapping spheres), kiéu
cham (dots), kiéu chém-gach (sticks and dots).
Céc phan tr da t61 wu vé mit ciu tric, chung ta
md phong gian dd dién tich (mat do electron)

clia phan tir theo khong gian ba chiéu (3D).

(b)

Hinh 3. Gidn dé mdt do dién tich 3D cua cac
phan ti: (a) dioxxin, (b) CS; (c) yperit
3.3. Thao luan danh gia mdi twong quan

giita két qua tinh toan lwong tir, giai thich
cac tinh chit ciia chit doc va kha niing tiéu
doc

Trong tit ca cac phan tr chat doc da nghién

ctru trén, déu cd tong mat do electron bang 0,



vi phén tir trung hoa vé dién tich. Tur cac két
qua md phong va tinh toan thong sb luong ti,
c6 nhitng danh gia nhu sau:

Chat ddc dioxin: Ta nhan thidy phan tu
2,3,7,8- tetraclodibenzo-p-dioxin c6 ciu tric
twong d6i phang, can xtg, moment ludng cuc
phan tir nho nhét trong cac phéan tir nghién ctru
0,03977D. Bo khung phan tir dioxin 1a hé
thdng lién hop vong kin, mang dic tinh thom
hoa, trong phan tir khong c6 lién két doi kép
riéng r&. Diéu nay dan dén hang loat cac tinh
toan thong s6 ciu triic: mat do electron, do dai
lién két ¢ cac vi tri ddi ximg ¢ két qua bang
nhau. Cu thé 1a mat do electron cta cac nguyén
tir clo tai cac vi tri 2,3,7,8 rat thép déu béng
+0,030, cho du nguyén tir clo c6 do am dién
cao ¥=3,0 dac trung cho kha nang hut eletron
vé phia n6 trong cac lién Kkét cong hoa tri,
nguyén nhan la do hi¢u ung vong thom hut cac
electron hoa tri cua clo va tai cac vi tri cacbon
2,3,7,8 ma clo lién két truc tiép déu mang dién
tich Am bang -0,066, hai nguyén tir oxi c6 mat
d6 dién tich am kha cao -0,121, bon nguyén tir
H c6 méat d¢ dién tich duong +0.175.

Tur s6 liéu trén co thé suy ra phan to 2,3,7,8-
tetraclodibenzo-p-dioxin rat bén v& mat hoa
hoc trong diéu kién thuong: khong c6 kha ning
tham gia phan Ung cong vi trong phan tu
khong c6 lién két boi riéng r&. Trong diu kién
cu thé (nhiét do, n6ng do, xuc tac, thoi gian...)
nao do co kha nang tham gia cac phan ing sau:
- Phan tmg thé nucleophin (Sn) vao cac nguyén
tr clo tai vi tri cacbon 2,3,7,8 voi tac nhan thé
nucleophin (tdc nhan phan tng i nhéan) nhu :
OH-, CH3COO", CH3CH20O ....Phan ung nay da
thay thé tac nhan gay doc trong phan tir dioxin
(nguyén tir clo) bang cac nhom khac, tao thanh
céc san pham it doc. Theo nhiéu tai liéu nghién
cliru cac nguyén tir clo trong dioxin la tdc nhan
gdy doc manh vi vay viéc loai bo (thay thé)
ching bang cac nguyén tir hay nhom nguyén tir

khac sé& tao ra chat khac c6 doc tinh giam hon
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nhiéu. Piéu nay c6 nghia rat quan trong trong
viéc xt 1y tiéu doc dioxin sau chién tranh &
Viét Nam, ma Binh ching Hoéa hoc dang tham
gia xu 1y [1,2,3].

- Phan tmg thé electrophin (Sk) vao cac nguyén
td H ¢ vi tri cacbon 1,4,6,9 voi cac tac nhan
electrophin: NO>", NH>",..cac phan tng loai
nay khong c6 gia tri trong tiéu doc vi khong
loai bé duoc tac nhan gay doc [1,2,3].

- Phan ung phan hdy dudi tac ddng cia nhiét
dd cao c6 kha nang xdy ra: phan tr dioxin cé
thé bi gdy tai vi tri hai nguyén tir oxi, vi trén
gian dd dién thé lién két C-O phan cuc manh.
Trén thuc té, cac nha khoa hoc My da thuc
hién phwong phap nhiét phan nay dé xir Iy tiéu
doc dioxin [1,2,3]. Tuy nhién, cac phan ung
déu xay ra v6i tbe do cham.

Chit doc CS:

manolo dinitril ¢6 cdu trac vin, khong phang,

Phan tir 2- clobenzyliden

goc xodn ciia phan nhém thé chtra hai chirc
nitril so véi mit phéng cua vong benzen 1a -
179,114°. Tir gian d6 dién thé 2D, 3D ta d&
dang nhan thdy dic diém quan trong cua phan
tir CS 12 hai trung tdm dién tich trai ddu ¢ hai
phia cua lién két d6i C=C: 4m vé& phia hai
nhém chirc nitril va dwong vé& phia vong
benzen, moment ludng cuc phan tir kha cao p=
4,337D chiig t6 phén tir khong bén, d& dang
bi phén huy. Khi tham gia cidc phan tng hoa
hoc céc tac nhan phan tng s& tin cong vao vi
tri lién két doi nay 1a chu yéu nhu [1,2,3]:

- Phan ung thiy phan CS, phan tir nudc tin
cong lam dut lién két doi C=C, bé gy phan tir
CS tao ra hai hop chét khac kém doc hon. Dé
thiic day téc do phan tng thiy phan bang cach
gia tang nhiét do phan tng hodc ting ndng do
kiém.

- Phan ung oxi hoa cho CS tic dung vdi
hypoclorit HCIO, tac nhan oxi nguyén tir cling
tan cong vao vi tri lién két doi tao thanh nhom

chirc epoxy. Tuy nhién san pham tao thanh lai



c6 tac dung doc hon CS nén khong céd gia tri
tiéu doc.

Chit ddc yerit: Phan tir di-(2cloetyl)-thioete
¢6 cAu triic gdp khuc, trong dbi can xing, mat
d6 dién tich am, duong dan xen nhau do d6
moment ludng cuc phan tir kha nho p = 0.987D,
hai nguyén tir cacbon ngoai cung c6 d6 dién
tich am thip bang -0,063 tao diéu kién cho cac
tac nhan nucleophin thé vao vi tri hai nguyén
ta clo dinh vao hai nguyén tr cacbon d6 nhu:
nhém thé OH" trong phan tng thuy phan tiéu
doc yperit. Ta ciing c6 thé ding cac nhém thé
ancolat dé thé vao vi tri cua clo trong tiéu doc
¢4 nhan, khi tai, do dung...con ti€u doc trén
dién tich 16n (nhu cong sy, duong xa, mat dét)
thi thong thuong sir dung nudc duge kiém hoa
dé tiu doc [1,2,3].

Tai nguyén tir luu huynh c6 mirc oxi héa bing
khong, nén vé mit 1y thuyét yperit thé hién ca
hai tinh chat oxi hoa va khir. Tinh khur: khi cho
yperit tac dung véi cac tdc nhan oxi héa manh
nhu KMnO4, H202, K2Cr207, monocloamin. ..
khi d6 nguyén tir lru huynh trong san pham tao
thanh c6 s6 oxi héa duwong va it doc hon. Day
la phan Gmg chinh & tiéu doc. Tinh oxi hoa:
thé hién khi cho yperit tic dung vdi cac chat
khtr manh nhu H nguyén to méi sinh ra, CO,
kim loai kiém. Tuy nhién diéu nay chua duoc
nghién ctru nhidu. Ung dung ctia phan tmg nay
12 v6 co hoa mau chuyén S trong phén tir vé
dang sunfua S trong phén tich chét doc [4].

4. KET LUAN

Trén co s& nghién ciru tng dung phin mém
Hyperchem vio tinh toan, md phong céu trac
mdt sd chat doc quan sy va phan tng dic trung
ctia chat doc voi chat tiéu doc, bai bao da giai

quyét dugce cac van d¢ sau:
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1. Pa tinh toan dwoc cac thong sb lugng tir, md
phong céu triic khong gian cua 3 phan tir chét
doc quan sy tiéu biéu: dioxin, CS, yperit.

2. Da giai thich phan tng giita chit doc véi cac
chat tiéu doc tiéu biu.

3. Da giai quyét dugc mbi tuong quan giita cac
thong s lwong tir, cdu tric hoa hoc voi cac
tinh chat héa hoc, xac dinh kha ning tiéu doc
cac chit doc nghién ciru.

4. G6ép phan dbi méi phuong phap day hoc, md
phong hoa cdu triic cia phan tir trong thé gioi
vi mé, tac dong dén truc quan cua ngudi hoc tir
d6 c6 nhan thirc ddy du ding ban chat vé cau
tao hoa hoc cia mot chit. Khic phuc nhiing
diém yéu cua phuong phap day hoc c6 dién,
lam cho nguodi hoc luén chui dong, tich cuec,
sang tao, ty nghién curu trong qua trinh hoc tap.
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