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Diéu ché va tinh chat ctia 1,4-Phenylendiisothioxianat
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Tém tit. Bing phuong phap thiocacbamoyl hoa 14-phenylendiamin v&i tetrametylthiuram
disunfua trong DMF hoac dioxan da diéu ché dugc 1,4-bis(dimetylthioureido)benzen. Phan huy
phenylendithioure diéu ché dugc bang axit vo co da thu duge 1,4-phenylendiisothioxianat tuong
tmg. Trén co s& phan (ng cua diisothioxianat v&i cac tac nhan N-nucleophin da tién hanh tong hep
c4c hop chét hitu co khac nhau, trong d6 ¢6 cac dj vong chira luu huynh.

CAu tric cla c4c san phém da dugc xac dinh bi’ing cac dyu kién phé IR, IH-NMR va phé MS.
Két qua thu hoat tinh sinh hoc cho théy mot s6 hop chat diéu ché dugc co6 kha nang chng nam va

khang khuin cao, dic biét 1a vi khudn G(+).

[sothioxianat la nhiing hop chit ¢ kha nang
chéng nim, diét khuan [1]. Do c6 kha ning hoat
dong hda hoc manh, isothioxianat 12 nguyén
lieu diu rat tot dé diéu ché cac hop chat hitu co
khac, trong d6 c6 cac di vong chira luu huynh
da ung dung [2]. Trong khoa hoc, isothioxianat
duoc dung dé xac dinh thir tr sdp xép céc axit
amin trong phan tir protein [3].

Nh¢ ¢6 ung dung rdng rdi nhu vdy nén
isothioxianat dugc cac nha khoa hoc rat chu y
nghién ciru. Tuy nhién cho dén gan day, ching
van dugc tong hop trén co s& phin ung cua
amin v&i cac tic nhin ddc hai, dé giy chay nd
nhu CS,, CSCl, [4]. Qua trinh phan ung phai
trai qua nhiéu giai doan, hidu suét thip nén da
han ché tng dung cua loai hgp chét quan trong
nay. Mit khac, cho dén nay, hau hét cac cong
trinh cong bd trong linh virc nay chu yéu di siu
vao nghién ciru cic hop chit monoisothio-

Téc gia lién h¢. DT: 84-4-8253503.
E-mail: luu.vanboi@vnu.edu.vn

271

xianat. Trong khi d6, viéc dua thém cac nhom
chirc hoat dong thir hai vao phan tir co thé s&
lam tang kha nang chuyén hoi héa hec cia
ching. Vi vay, viéc nghién ciu xdy dung
phuong phap mdi, higu suit cao, it doc hai vdi
moi trudng dé diéu ché loai hop chét nay coy
nghia khoa hoc va thyce tién rat can thiét.

Muc tiéu cia cong trinh nay la nghién clru
tdng hop 1,4-phenylen-bis(1,1-dimetylthioure),
sau d6 phan huy thioure thu duge dé diéu ché
1,4-phenylendiisoxianat. Trén co s& phan (ng
cua diisoxianat vgi cac tac nhan N-nucleophin
s& tién hanh téng hgp c¢é dinh hudéng cac hop
chét chira luu huynh da tng dyng, trong dé c6
cac di vong c6 kha niang c6 hoat tinh sinh hoc.

1,4-bis(dimetylthioureido)benzen dugc téng
hop bing phuong phap tuong ty trong tai ligu
[5] 1a thiocacbamoyl hoa 1,4-phenylendiamin
vOi tetrametylthiuram disunfua (TMTD) theo ty
lén mol 1a 1:1. Phuong trinh phin ng dugc
biéu dién nhu sau:
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HzN—Q'NHq

Phan Ung dugc thyc hién trong dung moi
DMF ¢ nhiét 46 100°C, thi gian 3 - 4 gio. Qua
trinh thlocacbamoyl hoa co khi H,S bay ra,
duge kiém tra bing gidy loc tim chi axetat. Khi
phan mg két thuc, 1am ngudi hdn hep, sau d6
cho vao nuéc. Loc két tua trén phéu Busno va
sdy khé. D€ loai bo lwu huynh cé thé tién hanh
theo hai cach, mot 1a dun hon hep trong bod
soxlet voi ete dau hoa (nhiét 36 soi 40 - 60°C),
lvu huynh s& tan trong djch chiét. Cach nay tén
thoi gian (3-4h), it hiéu qua. Do d6 d tién hanh
tach luu huynh bing cach khudy hdn hop thd
trong HCI dic, loc b6 luu huynh khéng tan; pha
lodng d|ch loc v&i nuée, dithioure I sé& ket tha.
Loc, say kho, két tinh lai trong DMF, kiém tra
san pham I béng sdc ki ban 'mong va do nhiét d§
néng chay. Két qua cho thay dithioure I sau khi
ket tinh lai c6 d6 tinh khiét can thiét dé thyc
hién cac chuyén hoa tiép theo.

-S, - H,S

S S
1] ]
(CH3)2NCHN—@—NHCN(CH3)2
I

X=CI, HSO4

Két qua cho thdy, v&i tac nhan 1a H,SO,
dic, néu thoi gian phan ing ngin (2-3h) thi
higu suit thip (49%), con kéo dai thdi gian
phin hiy s& xay ra sy than héa cdc chat trong
hdn hgp phan ig. Hiéu suat diisothioxianat dat
dugc cao nhat khi syc khi HCI qua hén hop
phan {mg trong dioxan. két qua thyc nghiém
cho thdy, dioxan 12 dung m6i tét nhét cho phan
img phan huy thioure thanh isothioxianat tuong
img. Mot mit dioxan dé hoa tan dithioure va
chc axit vo co, tao diéu kién thuin Igi cho phan
img xay ra trong méi truong dong thé. Mit
khac, trong méi trudng axit dioxan dé bj proton
héa tao ion oxoni - mdt tic nhan tich nhom
dimetylamin rat higu qua.

TMTD (DMF)

_—

S S
I 1
(CH;3),NCHN NHCN(CH;3),

I

CAu tric cua 1,4-phenylen-bis(1,1-dimetyl-
thioure) (I) duge khang dinh bing phd hdng
ngoai, 'H-NMR va MS. Trén phé IR ¢6 giao
dong hoa trj cia nhém NH ¢ vang 3309 cm 1
con nhém N(CHs); & 2931 ecm . Trén phd
'H-NMR, xuit hién cac pic cong hudng cia cac
proton 2 nhém N(CH;), & 3.30 ppm, cua cac
proton nhan phenyl ¢ 7.20 ppm, va 2 nhém NH
14 8.94 ppm. Trén phd MS, cudng do cua pic
ion phén tir rat manh 283[M+H]"(100%) va cac
pic manh ion déu phu hgp v&i co ché phan
manh di biét (bang 1,2).

Dé diéu ché 1,4-phenylendiisothioxianat, da
tién hanh phan hay 1,4-phenylen-bis-(1,1-
dimetylthioure) biang HCl va H,SO, trong
dioxan. So d phan (g xay ra nhu sau:

HX (dioxan)
— » SCN NCS
- (CH3)NH.HX

1

Sau khi suc khi HCI trong 5 gio, hén hop
phan img dugc dé ngudi dén nhiét d9 phong.
San pham tach ra dudi dang dau, trung hoa hdn
hop bing dung dich Na,CO; 5% thiy xuat hién
két tha. Loc, sdy khd va két tinh lai
diisothioxianat II trong dietylete. Két qua kiém
tra bang sic ky va do nhiét d9 nong chay cho
thiy san phim II c6 d6 tinh khiét can thiét dé
tién hanh chuyén hoa tiép theo.

Chu trac cua 1,4-phenylendiisothioxianat
(Il) dugc ching minh bing phd IR va phd
'H-NMR. Trén phé IR, dao dong clia nhém NCS
xuét hién v6i cudmg do manh & 2108 cm™. Trén
phd "H-NMR, pic cong hudng ciia cic proton
nhén phenyl xuét hi¢n & 7.50 ppm (bang 1,2).
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1,4-Phenylendiisothioxianat diéu ché dugc Pa tién hanh ngung tu 1,4-phenylen-
bang phuong phap nay co hiéu suat cao, co the diisothioxianat v&i hidrazin hidrat trong dioxan.
dung lam chat dau dé tong hgp cac hgp chat So do phan ung xay ra nhu sau:

hiru co khac nhau, trong doé cé cac di vong chira
lru huynh ¢6 kha ndng ¢6 hoat tinh sinh hoc.

50°C
SCN -@ NCS + H,N—NH, — H,N—NHCHN O NHCNH — NH,
I I

S S
III
Phan (mg xay ra nhanh chéng & 50°C. Tuy Sau khi dé ngugi hdn hop, loc két tia va két
nhién, sau khi cho het diisothioxianat vao tinh lai san pham III trong hon hgp dung moi
hydrazin hydrat, can nang nhi¢t do lén 70°C con- DMF.
thém khoang 1 gi¢ nira dé phan (mg ket thic Can lvu y 13 nhém thiosemicacbazit tao
hoan toan. thanh ciing dé dang phin ung vdi isothioxianat

du dé tao thanh oligome hogc polime cé dang:

C HNONH C NHNH—ﬁ HN—@—NH—%—NHNH?—
S n

S
n= 1,' 2: 34 v,

Vi vay, dé thu dugc dithiosemicacbazit III, nhém HNAr & 9.03 ppm va nhém NHN ¢ 9,60
can phai cho tir tir dung dich isothioxianat vao ppm. Trén phd khéi lugng, ion phan tlr ciia sdn
mdt lugng du hydrazin hydrat (theo ti 1¢ 1+3-4), phim c6 cudng dd manh, [M+H]"(100%).
ma khong lam theo thir ty nguoc lai. Dé diu ché dj vong chia luu huynh cé

CAu tric cua san phim 111 dugc khing dinh mach lién hop dai dang dugc ing dung trong
bing cac dir kién phd. Trén phd IR, dao dong cong nghé ché tao dién cuc pin liti thir cdp

ho4 tri ciia nhém NH, thé hién é[ 3242 cm ! va [6,7], da thyc hién phan 1(ng cua
nhém NH & 3241 cm™. Trén phd 'H-NMR, pic dithiosemicacbazit III véi TMTD, phan ing xay
cdng gudng cua proton nhom NH; xuat hién & ra theo so do sau:

4.75 ppm, proton nhin phenyl & 7.53 ppm va

H,N—NHCHN NHCNH — NH, + TMTD
5 s
-H,S HS” s S SH
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Phan ung dugc thuc hi¢n trong dung moi
DMF & 100°C theo ty I¢ tac nhan III: TMTD =
1:1. Sau 3 gid, hiéu suit san pham IV dat 73%
(bang 1).

Trén phd IR caa hop chét dithiol IV xuat
hién nhimg dao ddng hoa trj cia lién két N=N &
1513 cm™ va ciia nhém NH & 3247 em ™. Trén
phé ' H.NMR xuét hién tin hiéu cong huong
dac trung cho proton nhém -NHAr ¢ 10.06
ppm va SH dang thion & 13.60 ppm. Trén phd
khéi lugng, ion phan tir cia san pham III ¢6
cudong d6 manh 341[M+H] (100%).

Tiép theo di thuc hién phan ung cuia
diisothioxianat Il v&i monoetanolamin. Trong
phdn tir monoetanolamin ca hai nhom amino

SCNONCS
dio

Xan 1l
+ —» HOCH,CH,NHCHN

H,NCH,CH,OH

Céu tric cia N,N'-1,4-phenylen-bis[1-(2-
hydroxyetyl)thioure] V dugc xac dinh bang phd
IR, phé '"H-NMR va MS. Trén phd IR c6 cic
dao dong hoa tri ciia cic nhom OH lién két
hidro & 3258 cm ™ va nhém NH & 3346 cm ™.
Trén phd '"H-NMR ¢é pic cdng hudng cla céc
proton nhém CH,CH, & 3.53 ppm, proton nhém
NH-(CH,;) ¢ 4.78 ppm, cac proton ciia nhan
thom & 7.36 ppm, nhém NHAr & 7.61 ppm va
OH & 9.53 ppm. Trén phd MS, ion phén tir clia

R—CH-C00"
NH;
+

(NH,) va hydroxyl (OH) déu cé kha niang tham
gia phan ung cdng nucleophin vao isothioxianat
dé tao thanh dan xut dithioure hai lan thé hodc
dithiocacbamat. Tuy nhién, do ¢o tinh
nucleophin cao hon nén & diéu kién thuong,
phan Urng cdng chi xay ra v&i nhém amino.

San phdm thu dugc 1a hop chét dithioure hai
lan thé, 1a chit dau dé diéu ché dj vong
thiazolin. O nhiét do phong hay dun nhe, sau
khi khudy hén hop cac tac nhan véi ty 1& mol =
1:2,5 trong 30 phit, cin dun them & 50°C trong
| gi dé phan {mg xay ra hoan toan. Hiéu suat
N,N’-1,4-phenylen-bis[ 1-(2-hydroxyetyl)
(thioure)] V dat 66%:

S S
I
NHCNHCH,CH,0H

v

san pham dithiour eV c¢6 cuong d manh
315 [M+H]" (100%).

Pé tiép tuc tim kiém cac hgp chat c6 kha
ning ¢ hoat tinh sinh hoc da tién hanh phan
g cua diisothioxianat I v&i mot sb axit amin.
Cac axit amin thuong tdn tai & dang mudi noi,
dé giai phong nhém amino phai kiém héa bing
lugng toi thiéu dung djch Na,CO;. Dung moi
duge sir dung & ddy 1a etanol hodc dioxan. Ti 1§
mol diisothioxianat : axit amin = 1 : 2,4. So d6
chung cia qua trinh phan {mg nhu sau:

0 S S 0
_ I 1] " -
SCN—Q—NCS > "Na OCCHHNCNH—@NHCNHCHCO Na
Na,CO; 5% (NaHCO5) ! |

R 0 S
\[/( — S-NH
g
S Viaf O

R R

+

H
O S S

0]
AN I " 1l 1]
- HOC(IJHHNCNH—QNHCNHCIJHCOH

R R

R = H(a); CHs(b); CH(CH3)(c); CH,CH(CH3)y; (CH,)3CH3; CH,CH,SCH;
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Vé hinh thirc ¢ thé chia qua trinh dong
vong lam ba giai doan: giai doan dau la trung
hoa dé giai phong nhom amin ty do. Giai doan
tiép theo la sir tin cong nucleophin ctia nhom
amin vao cacbon cua nhom isothioxianat. Giai
doan cudi la axit hoa bang dung dich HCI 5%
dén pH = 2 va dun & 70°C khoang 10 phit, qua
trinh déng vong nodi phan tir s& xay ra dé tao
thanh din xuit thiohidantoin VI véi hiéu suit
dat 70 - 85%. Bang cach do6 da tdng hop dugc 6
dan xuét chira nhan thiohidantoin:

3,3’-(1,4-phenylen)-bis(2-thioimidazolidin-
4-one) (Vla);

3,3’-(1,4-phenylen)-bis(5-metyl-2-thio-
imidazolidin-4-one) (VIb);
3,3°-(1,4-phenylen)-bis-(5-isopropyl-2-thio-
imidazolidin-4-one) (VIc);
3,3’-(1,4-phenylen)-bis-(5-isobutyl-2-thio-
imidazolidin-4-one) (VId);
3,3’-(1,4-phenylen)-bis-(5-n-butyl-2-thio-
imidazolidin-4-one) (Vle)
3,3’-(1,4-phenylen)-bis-(5-metylthioetyl-2-
thioimidazolidin-4-one) (VIf)

Cau tric cta cac san phdm VI dugc xéc
dinh bang phd IR, phé 'H-NMR va MS. Trén
phd hdng ngoai cia cac san pham Vla-f xut
hi¢n dao ddng hoa tri cuia nhom C=0 & 1754-
1763 cm ™' va NH & 3154-3195 e¢m ™. Trén phd
'H-NMR, tin hiéu céng hudng ciia proton nhin
phenyl & 7.40-7,42 ppm; nhém NH & 10.40-

10,70 ppm, proton nhém CH cac vong
thiohidatoin & 4,31-4,55 ppm. Trén phd MS, pic
ion phan tr cla tit ca cac san pham déu co
cuomg do manh [M-H]"(100%).

Hoat tinh sinh hoc cac hgp chat da duoc thr
nghiém tai Phong Vi sinh Bénh vién 19-8, Bo
Coéng an. Hoat tinh khang vi sinh vat dugc danh
gia dva trén ki thuat khuyéch tan trong moi
truong thach dinh dudng Mijellir- Hilton (MH)
va Sabouroud (SBR). Sau mdt thoi gian nudi
cdy & nhiét do u tdi wu ddi voi mdi ching vi
sinh vt riéng biét, canh khuan trong moi
truong MH, SBR dugc lang trén dia Petri; cho
vio mdi 16 150 pl dung dich chira vi khuan can
thir, sau d6 i 4m dia Petri & 37°C trong khoang
18 - 24 gio. Hoat tinh dugc xac dinh thong qua
duong kinh ving e ché sy phat trién coa vi
sinh vat (vong vo khuén). Cac ching vi sinh vat
dién hinh dwgc thir gdm chang vi khuin
Gram(-): Klebsiella pneumonia;, ching vi khuin
Gram(+): Staphylococ epidermidis; ching nim
men: Candida albicans.

Két qua thu duge cho théy, cac mau san
pham I-VI déu c6 hoat tinh chéng nim khang
khuan cao (véi 150pl, C=10-4mg/ml vong vo
khuan rong 35-40mm). Chung c6 kha ning
khang vi khudn cao hon so v&i nam, nhét la déi
v6i vi khuan Gram(+) Riéng diisothioxianat ¢6
hoat tinh chéng nam manh hon so vé&i cac dan
xuit dugc téng hop tr chit nay.

Bang 1. Két qua tdng hgp, mgt s6 hing s6 héa Iy va cac dir kién phd IR cia cic hop chét didu ché dugc

H Hi{;u '
» Cong thuc PT M, g suit Tnc, °C Phé IR (KBr, cm™)
chat %
241 - _
I CoHuNe$; 282 78 L.y 1548 (C=S);2931 (CH); 3309 (NH).
I CgHN,S, 192 84  130-131 2108 (NCS); 3086 (=CH Ar).
Il  CgHiNeS; 256 89 212213 1565; 1506; (C=C); 1619 (C-N); 3242 (NH); 3298 (NH,)
290 _ , .
IV CoHNeSi 340 73 L 1513 (NN); 1558 (NH); 3096 (=CH); 3247 (NH).
1247 (C-0); 1545 (NH); 2942 (CH); 3016 (=CH); 3258 (OH);
Vo CoHGNOS, 314 66 192193 12V gNH)? (PIEL) (CH) (=CH) (OH)
Via CuoH, NS, 306 75 (2;?&“ hay) 1661 (CN): 1756 (C=0); 3019 (=CHA); 3156 (NH); 3498 (-NH).
262 1268 (C-0); 1529 (NH); 1758 (C=0); 2908 (CH); 3005 (=CH);

Vib CH\N,O,S;, 334 71

(phan hiy) 3164 (NH).
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VIc C;sH»nN;0,S;, 390 87 (phéin hiiy) 1269 (C-0); 1522 (C=CAr); 1763 (C=0); 3182 (NH).
298 ; n . -0

VId C,0H6N,0,S, 418 79 (phén hity) 1268 (C-0); 1516 (C=CAr); 1759 (C=0); 3195 (NH).
300 ) o : -0

Vie C,0HyN,O,S, 418 85 (phén hily) 1268 (C-0); 1530 (C=C Ar); 1754 (C=0); 3186 (NH)
266

VIf CH;NO0,S, 454 83 (phtn iy) 1265 (C-0); 1524 (C=C Ar); 1754 (C=0); 3168 (NH).

Bang 2. Phé 'H- NMR va MS ciia céc hop chit didu ché dugc

Hop 'H-NMR(DMSO-d6; o, ppm; J,Hz) Pho MS (EI, 70eV, , m/z, Itp(%))
chét =
Dung moi
I 3.27 (s, 12H, 2N(CHs),); 7.20 (s, 4H, |DMF 283[M+H]"(100%); 238 [M-(CH;),NH+H]" (9%)
CHAr); 8.94 (s, 2H, NH).
I 7.50 (s, 4H, CHAr) Axeton 192 [M*](100%); 160 [M-S]" (18%); 134 [M-
SCN]" (24%)
Il 4,80 (s. 4H, NH,); 7, 53 (s, 4H, CHAr); | DMF 257 [M+H]"(100%), 152 [M+H- H,NNHC(S)NH-
9.03 (s, 4H, NHAT); 9,60 (s,, 2H, NHN) NH]' (24%)
IV 7.36 (s, 4H, CHAr); 10.06 (s, 2H, DMF 339 [M-H]" (100%); 307 [M-H-S] (8%), 248 [M-
NHAr); 13.60 H-HS(CS)N]'(2%)
(s, 2H, SH).
\Y% 3.53 (s, 8H, CH,CH,); 4.78 (s, 2H, DMF 315 [M+H]" (100%); 254[M- HO(CH,),NH]"
OH); 7.36 (s, 4H, CHAr); 7.61 (s, 2H, (10%)
ArNH); 9.53 (s, 2H, NHCH,).
Via  4.31 (s, 4H, CHy); 7.41 (s, 4H, CHAr); |DMF 306 [M]" (100%); 277 [M-CH,-NH]" (41%); 249
10.41 (s, 2H, NH). [M-CH,-NH-CO]" (37%); 234 [M-CH,-2NH-CO]J"
(39%); 220 [M-2CH, -2NH-CO]" (35%);134 [M-
2CH,-2NH-2CO- S=C=N]" (43%)
VIb  1.41(d, 6H, CHs, *J=10.0); 4.48 (q, 2H, | DMF 334 [M]" (100%); 233 [0O=C=N-C¢H;-
CH, *J=10.0); 7.42 (s, 4H, CHAr); C;H;N,0S]* (20%); 192 [M-2NH- 2CH;CHCO]*
10.56 (s, 2H, NH). (16%); 86 [C4H oN,]" (24%)
Vie  0.92(d, 3H, CH;, *J=7.0); 1.05 (d, 3H, |DMF 389 [M-H] (100%)
CH;, *J=7.0); 2.50 (m, 2H, CH-Me,);
4.35(d, 2H, CH, *J=3.6); 7.38 (s, 4H,
CHAI); 10.63 (s, 2H, NH).
VId 0,92 (d, 12H, 4CH;); 1,66 (t, 2H, CH,, |DMF 418 [M]" (100%); 386 [M-2CH;-2H]" (36%); 375
31=3,8); 1,90 (m, 2H, CH(CHs,),); 4,47 [M-CH(CH,),]" (23%); 362 [M-CHCH(CH,),]"
(t, 2H, CH, *J=3,8); 7,40 (s, 4H, CHAr); (33%); 86 [(CH3),CHCH,CH,NH]" (37%);
10,70 (s, 2H, NH) 70 [(CH3),CHCH,CH]" (13%)
Vle 0,90 (t, 6H, CH3,J=7,8); 1,34 (m, 8H, |DMF 418 [M]" (100%); 386 [M-CH;CH,-3H]" (25%);
CH,CH,); 1,76 (m, 4H, CH,-CH); 4,45 375 [M-CH,CH,CH,]" (27%);
(t, 2H, CH, ’J=7,8) 86[CH;CH,CH,CH,CH,NH]" (37%)
VIf 2,07 (m, 10H, CH,SCH;); 2,48 (m, 4H, |DMF 454 [M]" (99.5%); 393 [M- CH;SCH,]" (100%);

CH,); 4,54 (t, 2H, CH, *J=4,1); 7,42 (s,
4H, CHATr; 10,64 (s, 2H, NH)

345 [M-CH,SCH,-CH,SH]" (26%); 319 [M-
CH,SCH,- CH;SH- HC= CH]" (23%); 262 [M-
CH;SCH,- CH;SH- HC= CH- HNCH,CO]* (14%);
104 [HN= C¢H,= NH]" (32%); 61 [CH,SCH,]"
(67%)
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Phan Thue nghig¢m

Héa chit
- 1,4-phenylendiamin: loai tinh khiét 98%
(MERCK) ¢6 ban trén thi truong.

- Tetrametylthiuram disunfua: dung loai hda
chét ky thuat c6 ban trén thi trudng dugc két
tinh lai trong clorofom, Ty, = 155-156°C (156"
C [4])-

- DMF, dioxan, hydrazin hydrat... dung loai
tinh khiét 98% mua trén thj truomg va dugc cét
lai trude khi dung.

Thiét bj

- Nhiét do ndng chay duge do bang may
STUART SMP3 (BIBBY STERILIN- Anh).

- Phd hong ngoai do trén may Spectrum GX
Perkin Elmer cua My trong khoang 370 -
10.000 cm "' dudi dang ép vién KBr tai phong
thi nghiém Hoa Vat Li¢u, Khoa Hoda hoc-
DHKHTN-DHQGHN.

- Phé cong hudng tir ghi trén may Advance
500 MHz cia BRUKER tai vién Khoa hoc &
Cong ngh¢ Vi¢t Nam.

- Phé MS ghi trén may AutoSpec Premier
tai Phong thi nghi¢ém Hoéa vit li¢u, khoa Hoa
hoc, Trudong PHKHTN, PHQGHN.

Thuc nghiém

1,4-Phenylen-bis(1,1-dimetylthioure) (I)

Cho 6.48 gam (0.06 mol) 1,4-phenyl-
endiamin, 14,4 gam TMTD (0.06 mol) va 40 ml
DMF vao binh cau 100 ml. Pun hdi luvu hdn
hop phan tng trén ndi cach thuy & 100°C trong
3,5 gio. Phan tmg két thuc khi hét khi H,S bay
ra (xac dinh bing gidy loc ¢6 tdm dung dich Pb
(CH3;CO0),). Sau d6, toan bd hdn hop duge rét
vao 160 ml nudc. Loc két tua trén phéu Busner,
rira nhiéu lan bing nudc.

Sdy kho rdi hoa tan san phim thd vao
khoang 50 ml dung dijch HCI dic, loc bo luru
huynh. Dijch lgc dem pha lodng bing 300 ml
nudc. Két tia duge loc hat trén phéu Busner,
rira nhiéu 1an bing nudc dén moi trudng trung
tinh. Siy khé san phim, két tinh lai trong DMF.

Hiéu suét 1,4-phenylen-bis-(1,1-dimetylthioure)
dat 13.2 gam (78%), Tpe = 241°C (phén huy).
Két qua Féng hop, mét s6 théng sb hoa ly va
dir kién phé cua san pham [ dugc trinh bay
trong bang 1, 2.
1,4-Phenylendiisothioxianat (1)

Cho 4.23 gam (0.015 mol) dithioure I va
30ml dioxan vao binh cau 3 ¢6 50 ml. Hén hop
dugc dun hdi luu trén ndi cach thuy va suc khi
HCI kho trong 5 gio. Dé nguoi hdn hop phan
ing dén nhnet do phong, san pham c6 mau vang
sanh nhu dau s& dong ran lai khi thém dung
dich Na,CO; 5% dén pH =9 - 10. Loc hut két
tia trén phéu Busner, rira nhiéu lan bing nudc
dén moi trudng trung tinh. San phim duge sdy
kho, két tinh lai trong dietyl ete. Hiéu suit 2.42
gam (84%), T, = 130 - 131°C.

Két qua téng hop, mét s6 thong sb hoa ly va
dir ki¢n phé cua san phdm II duoc trinh bay chi
tiét trong bang 1, 2.

N,N’-1,4-phenylendihydrazincacbo-
thioamit (111)

Cho tir tir dung dich gdbm 0.96 gam (0.005
mol) dnsothxoxnanat Il trong 10 ml dioxan vao
dung djch gdm 1 ml hydrazm hydrat 80% trong
vai giot dioxan rdi khudy déu hdn hgp ¢ 50°C
trong 30 phut, sau d6 ning nhiét do 1én 70°C
trong 1 gio. pé ngudi phan ung, lam lanh, loc,
rira két tia bang nude va siy kho. San phdm thé
dugc két tinh lai trong hdn hgp dung méi cdn-
DMEF. Hiéu suit dat 1.07 gam (89%), T, = 212
-213°C.

Két qua tong hgp, mot s6 thong sb hoa Iy va
dir kién phd ctia san pham III dugc trinh bay chi
tiét trong bang 1, 2.

5,5’-(1,4-phenylendiamin)-bis-1,3,4-thia-
diazol-2-thiol (IV)

Hén hgp gbm 0.64 gam (0.0025 mol)
dithiosemicacbazit III, 1.2 gam (0.005 mol)
TMTD va 5ml DMF dugc dun hdi lvu trén ndi
cach thuy trong 3 gid. Sau khi phan mg két
thac, thém nudc va axit héa hon hqp bing dung
dich HCI 2% dén pH = 2. Loc két tia va rira
bing nudc cit dén moi trudng trung tinh. Hoa
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tan két tia bang dung dich NaOH 2% (pH = 10)
va loc bé phan luu huynh khéng tan. Lam lanh
dich loc bang nudc da réi trung hoa bang axit
HCI 2% dén pH = 2-3. Loc, thu lay két tia va
rira bing nudc cit dén méi truong trung tinh.
San pham thé dugc sdy kh va két tinh lai trong
hén hop dung méi con - DMF.

Hiéu suat san pham dat 0.71 gam (73%), Ty
= 290°C (phan huy).

Két qua tdng hgp, mot sb thong s6 hoa ly va
dir kién phé cua cac chat diéu ché dugce trinh
bay trong bang 1, 2.

N,N’-1,4-Phenylen-bis-[1-(2-hydroxyetyl)
(thioure)] (V)

Nho tr tr 023 gam (0.0012 mol)
diisothioxianat II trong 5 ml dioxan vao dung
dich chira 1-2 ml monoetanolamin trong 1 ml
dioxan rdi khudy déu hén hgp & 50°C trong 30
phat. Sau d6 ning nhiét d¢ 1én 70°C va tiép tuc
khuay trong 1 gio.

Pé ngudi, lam lanh va lgc 1dy két tha. San
phim thé dugc két tinh lai trong hén hop cdn -
DMF. Hiéu suit ciia san pham V dat 0.25 gam
(66%), T, = 192-193°C.

Mot s6 thong sb héa 1y va dir kién phd cua
san pham V dugc trinh bay trong bang 1, 2.

3,3’-(1,4-Phenylen)-bis-(2-thioimidazolidin
-4-one) (Via)

Trung hoa 0.225 gam (0.003 mol) glyxin
trong dioxan bang dung dich Na,CO; dén pH =
8-9. Nho tir tir dung djch glyxinat vao 0.23 gam
(0.0012 mol) diisothioxianat II trong 5 ml
dioxan. Hon hop duge dun & 50°C trong 30
phut. Sau d6 ning nhiét d6 1én 70°C trong vong
10 phit. D& ngudi hén hgp phan (g rdi axit
héa bang dung dich HCI 5% dén pH = 1 va tiép
tuc dun & 70° C trong 2 gio. Dé ngudi, loc két
tia va rira nhiéu l4n bing nudc, sdy kho, két
tinh lai san phdm trong hén hgp cdn-DMF.
Hiéu sudt san phim Vla dat 0.28 gam (75%),
T’ phan hay = 280°C.

Tuong tw, di tién hanh didu ché céc
dithiohydantoin khéc:

3,3’-(1,4-phenylen)-bis-(5-metyl-2-thio-
imidazolidin-4-one) (VIb): hi¢u suat 0.28 gam
(71%), Tne= 262°C (phéan huy);

3,3’~(1,4-phenylen)-bis-(5-isopropyl-2-thio-
imidazolidin-4-one) (VIc): hig¢u suat 0.4 gam
(87%), Tnc= 295°C (phan huy);

3,3’~(1,4-phenylen)-bis-(5-isobutyl-2-thio-
imidazolidin-4-one) (VId): hi¢u suat 0.39 gam
(79%), Tnc=298°C (phan huy);

3,3’~(1,4-phenylen)-bis-(5-n-butyl-2-thio-
imidazolidin-4-one) (VIe): hiéu suat 85%, Tnc=
300°C (phén huy);

3,3’~(1,4-phenylen)-bis-(5-metylthioetyl-
2-thioimidazolidin-4-one) (VIf): hi¢u suat 83%,
Tnec= 266°C (phan hiy).

Két qua ténng hegp, mC)t’sc‘) thong sb hoa-ly
va dir kién pho cac hgp chat Vla-f) dugc trinh
bay trong bang 1, 2.
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Synthesis and Propeties of 1,4-Phenylendiisothiocianate

Luu Van Boi, Nguyen Hoang Mai, Vu Minh Tu

Department of Chemistry, College of Science, VNU, 19 Le Thanh Tong, Hanoi, Vietnam

Thiocarbamoylation 1,4-phenylendiamin by tetramethylthiuram disunphide afforded 1,4-bis-
(dimethylthioureido)benzen. Under interaction of mineral acids, such as HCI and H,SO, dithioure
undegoes decomposition of dimethylamine groups to form appropriate diisothiocianate. By reaction of
the last with nucleophilic agents have been synthezied the new organic sulfur-containing compounds.
The structures of these compounds have been indentified on the basic of spectral data and bioactivity
have been tested.



