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THIOCACBAMOYL HOA CAC HOP CHAT CHUA NHOM AMIN
BANG TETRAMETYLTHIURAM DISUNFUA.
NI DU CHE VA TINH CHAT CUA METYL 3(4)-
ISOTHIOXIANATOBENZOAT
Luu Van Boi, Tricu Tien Ha, Trinm Quang Dang

Whoa Hoa hae, Tricang Dat hoe Klioa hoo Tuonheen, DEIQE Ta no

Isothionianat cua axit benzow Laocac hdop char co kha nang chong nam. diet
huan cao, dude su dung de bao ve cae oag cay trong [2-1] Do co Kha nang hamn
ane hoa hoe cao, sothioxianat cua axat benzoe con co the dude dung aam neuven
cu diu cho tang hap hitu co, trong do edocac ché pham cao hoat tinh <inh hoe Cha
enoean day neum taovan dica che cae dan suat isothioxianat cua axtt benzawe chu
cobang phan ang e cae axat aanmobenzote viircachon dhisuntua hoae thiophotgen,
v nhunye tae nhan de chay o vao doe b daor var o traeng (5.0 Thor eean phan uny
ar hew sunt Khone an dhinh nen g thanh coe <an pham taong une can. Do dao vie
gliven cua, tim phagone phap omos kinh e han o va dap ang vea eau cua viee bao ve
v truone de dieu che cae sothioxianat cui axit benzow dude eae nha khoa hoe rat
hu v Tiep tue coe cong trinh traoe day [7-10) trong bin bao nav ¢ nghien cuu
huonge phap thiocachamox! oo metvl Sci-amimobenzoat v tetrametyhvhioram
p~unfua CPNTEDY de dieu chée Scobh-od-dimetyvithioureidojbenzoat va tim dieu kien
Yo de chuven hoa chune thanh eac dan xuat i<othioxmanat nudng ane Trén ca s
hon ung cun asathiostnat dieu che duage vor cae tae nhan Nonucleaphi, e ten
anh tong hap co dinh huong nham tim kiém cae hap chat co kha nang co hoat tinh

.llll Ihu.

Thiocachamoyv]l hoa meryl SCh-amimobenzoar (laybr hane TNITD duace thue
wn trong dioxan haae DMEF G nhiet do 8010070 phan ung xav ra theo so do |
i ki ket thue, hon hdp phan ane duce trung hoa bang dung dich NaHco ban
pi den pll = = de o bo axit amimmobenzaie 1tao ra do thuy phan mat phan este
wing ung. Kot tua duoe loe hiat, say Khao Thiouwrest 2 duoe vach khor Taa huvnh
Ay cach chiet trong bo Socklet var ere daa hoa s - 10.6070) Kot qua tang hop
Yo thav, khi tv I¢ eae tae nhan tham wmia phan ung = 100, lcu <uat metv] ]33
tmetvithioarerdoybenzoat 20 dat gan 90" sau 2h Thue nghiem cang chr ra rang.
ou suat thiourert 2 <e giam khi trung hoa bang kiem hoae dung dich Na €O dam
yo, o chune Lim thuy phian nhom este. Thiourert 2 dieu che bang phusng phap
Avorat dan gean. phan ung chr mar oiu doan Lin co lnéu sunt cao, gia thanh re han
aeu so ven eac phuong phap trudge day, nen co the dang lam chat dau rar thich

3p cho tang hop huu ca Trin co sd tuong tac cua thioureit 2 van ce axit vao ed (HEOL

| xem G hew tham B
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H.SO, v Ac,O) da diéu ché dude dan xuat sothioxianat tudng ung val hieu suit cao
(s dd 1). hé xav dung quv trinh diéu ché isothioxianatobenzoat, anh hudng cua tac
nhan, dung moi va thaoi gian phan ung da duge nghién cuu. Ket qua thue nghiem
cho thay, suc khi HCI khan qua dung dich dioxan cua thioureit 2 ¢ 80-100°C trong 2 h
1a nhing diéu kién tor vu dé dat hiéu suat san pham isothioxianat 3 cao. RO rang
dioxan 1la dung mai to6t nhat ¢6 kha nang hoa tan thioureit 2 va HCI. tao déu kign
dé phan ung xav ra trong moi trudng dong thé: con khi HCI tae dung tot hon H.S0
co lé. do axit supfuric luon co mat trong phan ung d nong do cao da lam thuy phin |

phin metvl benzoat.

So dd 1
COOMe COOMe
3
+ MezNCSSCNMez S —
-S, -H»S
TMTD T2
NH- ( ) NHCSNMe>
1a,b 2a.b
COOMe
HCI (H,SO,4. Ac,0) 4 B
> + Me,NH, X
[Dioxan] NCS
3a.b

3-NHCSNMe, (2a); 4-NHCSNMe, (2b); 3-NCS (3a); 4-NCS (3b)
X =Cl. HSO,. CH,CO0

Isothioxianatobenzoat 3a,b 1A nhing ché pham da ung dung. dac biét 1o tae
dung diét nam rat cong hiéu {3). Mat khac, nho nhom NCS ¢6 kha nang phan ung
cao, isothioxianatobenzoat con la chat dau rat ot dé diéu ché hang loat cae chat
hitu ed co cau true va tinh chat khae nhau. Trong cong trinh nav. trén cd s3 phan
ung cua sothioxianat 3a,b v cac tae nhan N-nucleophin da tién hanh tong hop co
dinh hudng dudge nhiéu hop chit. trong dé ¢6 cac di vone co kha nang co hoat tinh

sinh hoe (sa da 2).
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Sado 2
MeOOC . ﬁ
MeQOC X‘ NH - NHCNHCH, CH.OH
| N N
U + il 4a,b
R
A'v /
saa O ~ Y,
_ U o
R=H R=CH N 'C),(/
Dan suat metas ab: para: ¢d Y
MeOOC
MeOOCIT s N [:j\ NCS
’ NH Sl H.N COQt
COOH
\\ \’\ H
A Tab N \\/,,/ 3a.b /\ COH
.;_ ! E N\\ /"/’/ -“-\"‘;l : ”!‘-’/
= | = & 7 COOH
MeOOC N S MeOOC . ’i‘ / \
\‘\‘ ot Il
| L NHCNHNH; | - NHCNH% —OH
N =
6a.b 5a.b

Khi dun nhe hon hop monoctanolamin va isothioxianat tuong unyg vdar ty le
mol = 11 trong dung mor ctannol hoae dioxan d nhhet do phong haane 1050 chi co
nham NH . tham @a phan ung var nhom NCS. Phan ung két thae ehi sau khoang 10

phut. hneu suat metvl - [34-02-hidroxiervithioureido) ] -benzoat (4a,b) dat den 85%..

Cau truc cua metyl thiourcidobenzoat 4a,b duge xac dinh bang phian tich
npruven to, pho hong noal vi cong hudng tu proton. Trong pho hong ngoat. ¢o cac
dae dong dac trumg cua nhom cachonyl v(C=0) trong kKhoang 1720 em ' Dang chu y
la trong phd "I NMR cua 4a,b ea 1 proton caa nhom etvlen cong hudng & cung miot

vitrr otCHLOCH ) ~3.50-3.60 ppm (xem bang).

Nhu du  doan, sy tudgng  tac cua axat  S-aminosahixvhie  van
isothioxianatobenzoat 3a,b xav ra kho khan hon so vdi monoetannolamin, vi nhom
COOH trong nhan benzen lam giam dang ké tinh bazo cua nhom amina. Deé dav
nhanh toe do phan ung can dun hon hop phan ang khoang 10-20 phut ¢ 50-70'C
Trong etanol hoae dioxan, hieu suat axit 5-[4-(3-carbometoxvphenvi-lthioureido)]-2.
hvdroxv-benzoie (3a,h) dat cao nhat (60%) khi 1 lé mol sothioxianat 3 0 axit 5.
aminsahxyvhe = 1:1.1-1.3,

Sau kha ket tinh lar trong etanol hoae hon hdp etanol + DAFE, cau truc cua
thiourerdobenzoat 3a,b dude xac dinh bang phan tich nguvén to. cie du kién pho
hong neoar v cong hudng tu proton {(xem bang).

Khac vor axit ammosalisvhie, phan uang oo hvdreazin monohvdrat va

isothrontanatobenzoat 3a,b xav ra o dien kién rat ém diu. ngav ¢ nhiét do phong
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Tuy nhien dé qua trinh ket thuae hoan toan. nén dun hén hop ¢ 30"C khoang 10
phut. Hiéu suat metvl i-¢1-thiosemicachazido)-benzoat (6a,b) dat cao nhat (=56%)
khi u lé =0 mol cuaisothioxianat: hidrazin monohwdear ta 10 1,4 De tranh tao san
phim phu dor xuny, can cho tu tu sothwoxianat vao dung dich hidrazin hdrat
Thiosemicachazidobenzoat 6a,b duoe tinh ché lai trong etanol. Cau tric cua chung
dude kiem tra bang phan tich nguvén to, pho hong ngpoar va pho cong hudng tu
proton (hang)

Thissemicacbazit dang 6a,b la nhang ché pham quan trong. Chung ¢o kha
nang tao phue vong cang rat tot vdi cac ion kim loai, nén dude dung rong rai trong
haa phan tich [11,12] San pham ngung tu cua ching var andéhit va xeton L eac
thiosemicachazon dude dung dé ché tao thude chong fao [13]. O day thiosemicachazit
6a,b duse thiocachamoyi hoa vdi TMTD deé diéu che cac dan xuar cua metvl 1-(5-
mercapto-1. 3. thiadiazol-2-vlamino)-benzoat (7a,bi, 1a nhanyg hgp chat co kha nang
chuvén hoa rong. thuan tien cho viée tim kiém cac hop chat co kha nang ¢o hoat
tinh sinh hoc. O nhiet do 100°C trong DMF phan ung két thae sau | gig. Khy u le
thiosemicachazit - TNVTD = 1: 1, hieu suat cac dong phan 7a,b dat khoang 607,
Hién suar tong hdap va maot <0 thang <6 hoa Iv cua chae dong phan di vong 7a,b dua

trinh bav trong bang

Khao sat pho hong ngom cua 7a,b cho thay, cuong do dao dong caa nhom
mercaptan (SH) ¢ 2550 - 2600 cm ! rat véu, con trong phd "H-NMR. d6 chuvén dich
hoa hoc cua proton xuat hién ¢ vang tu trudng véu (>13 ppm). Diéu d6 chung to ¢
diéu kién thuong nhom mercaptan tan tai chu véu dud dang thion.

Nham thuc hién mue tidu tim kiém cac hdp chat ¢é kha nang co hoat tinh sinh
hoc, did tién hanh phan ung cua isothioxianat 3a,b vdi mdt 50 axit amin. nhu glvxin
vialanin. Vi nhom amin thuang ton tar ¢ dang muoi non nén phar hoat hoa chung
Viée do duge thue hien bang cach tién hanh phan ung trong mar trusng kiem véu
(pH = &9) Két qua nghien cau cho thay, phan uny khong ding lai ¢ san pham
thioure, ma con tiep tue di xa hon, tao ra cic hdp chat < vong. Qua trinh xav ra
theo hat gian doan Trong gea doan diu ¢ nhiet do thudang, su cong hap nucleophin
nhom amino vio nhom NCS tao thanh hop chat trung goan 1o thioure 2 1an the (so
dd 2). O g doan 2. cae thioure rar dé dang bi vony hoa de tao thanh eac hap chat
diovong dang thohidatomn: metvl 3(0-(5-ox0-2-thioxo-rmndazohdim-1-vi)-benzoat
(8a,¢) va metv] 3h-(h-metvl-5-ox0-2-thoxo-mmdazolhidin- 1-vl-benzoat (8b,d). De
quat trinh dong vong xav ra hoan toan. sau kh tron dunyg dich cacbonat cua ghxin
vdi othioxianat khoang 20 phat, can axit hoa hon hop bang HCL loang dén pH = 2
v dun nhe ¢50°C ) phan ung khoang 10-20 phut. Sau khi loc, san pham dudge tinh

ché bang két tinh Lo tronyg con. Higu suat cac dy vong 8a-d dat 75H-s0m

Cau true cua thiochudatom 8a-d duge xac dinh bange phin tch nguven to, pho

hong neom va pho cong huang ta proton (xem bang )
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Tom L. phan ung thiocachamoyl hoa metvl aminobenzoat bang TNMTD la maot
trong nhimg phudng phap mdi dé diéu ché cac dan xuat cua thioureidobenzoat, la
nhimng chat dau quan trong d¢ tong hdp eac dan xuat sothioxianat tudng ung mot
cach don gian vdr hieu suat cao. Nho o Kha nang phan any cao mety] 3(4)-
isothioxtanatobenzoat la nhiing lua chon rat thich hdp dé thiet lap cac hé di vong
mdi da ung dung. trong do cac hgp chat metyl 3¢H)-(5-mercapto-[1,3,4]-thiadiazol-2.
viamino)-benzoat, metyl 306)-(5-ox0 - 2-thioxo-imidazohdin-1-yh-benzoat va metvt
3CD-(hmetvl-5-oxo - 2-thioxo mdazolidin-1-vD-benzoat ¢o kha niang ¢o hoat tinh

sinh hoc.

Thue nghi¢m

Tetrametvithiuram disunfua két tinh lai trong clorofom. Tne = 155-156"C,
tal léu [14] - 156°Caxtt 3td)-nitrobenzoic dung loal P monoctanolamin va cac axit amin
dung loar tinh khiet phian tich, Hidrazin hidrat va cac dung mar duge cat la truae
khi dung. axit 3 -aminohenzoie va metyv]l 3(H-amiobenzoat dude tong hap theo tai

liéu [13])
Piem nong chay cua cac hgp chat do trén mav Stuart STP3 (Anh)

Sac ky lop mong tién hanh trén ban Silufol UV2354 va hién bang anh sang
ngoat. Pho hong ngoai duse ghi trén may AVARTA 630 - Nicolet trong khoang 600-
1000 em ', mau duge ép vien trong KBr. Pha "H-NMR va PC-NMR duge do trén may
BRUKER av300 MHz véi chat néi chuan TMS trong dung moi DMSO-D, Pha MS

duose do tren thiet by HP 539898 MS (EI, 70eV).
Mety! 3-(3,3-dimetvithioureido)benzoat

Hon hdap 6¢ (0,04 moD) metyl 3(4)- aminobenzoat, 9.5 ¢ (0.04) TMTD va 20ml
droxan duge dun hoi Tuu trén ndi cach thuy trong 2 g, Sau khi két thue dé nguoi
hon hop phan ung dén nhiet do phong. thém vaoe khoang 10ml nude cat réi trung
hoa hang NaHCO | bao hoa dén pH=2-9. Loc. rua két taa bang H.0O cho dén phan
ung trung hoa. sav kho. Lom luu huvnh khoi san pham tha bang dun trong bo
soctlet var dung moi ete dau hoa (T, 40-60). Két tinh L trong ctanol tne=126-127"C

Hicu suar Sg (84",
Mot =60 hang s0 hoa- 1y va di kién phé cua metyvl 3-¢3.3 dimety] thiourcido)-
benzoat dude trinh by trong hang.

Metvl 3-isothioxianatobenzoat

Hon hop 5.5 0,023 mol) metvl 32 (3.3-dimetvl thiourcido)-benzoat va 20 ml
dioxan duce dun tren nor each thuy, dong thot sue khi HCU khan trong 2 g6, De
ngudl han hap phan ung den nhiér do phong, lam Lanh va kiém hoa bang duny dich

NaHCO bao hoa den pH = 89 Teothtoxianat tach ra dudy dang dava duee ehiét 3 lan
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bang dictvl ete. Lam kho dung dich ete bang Na, S0, khan, cat loat dung mdr trong
chan khong, Tinh ché isothioevanat bang sac ki ¢ot nhér stheagel. Hiéu suat 41y ¢

W29,
Mor <¢ hang s6 hoa- Iy va dua kién phd cua metyl 3-asothioxianatobenzoat
duse trinh hav trong hang

Metvl 3-12-hidroxietvithiouredo)benzoat

Cho tu ta 0.2¢g ( O00Tmol) metyl 3-1sothioxianatobenzoat trong 1 ml droxan
vao dung dich .06 ml (6Tmg 0,001 Imol) monoetanolamin trong 1 ml dioxan Do
ven o nhier d0 phong 60 phut, <au do dun hon hep phan ung ¢ 50°C khoang 10 phut
Dé neuor loe Kér tua va sav khoo kér tinh L mety] 3-2-hidrroxictvithiourerdon-

benzoat trong ctanol.,

Hhicu suat 0,15 (6070)

Mot <o hang <o hoa- Iv va cac da kién pho cua metvt 302
hidrroxietvithiourerdo)-benzoat dude trinh bav trong bang.

Metvl 3-(5-0ox0-2-thioxoe-imidazolidin-1-yl)benzoat.

Cho ta tir 0.2¢ (0001 moh) mev] 3asothwoxianatohenzoat trane 1 ml dioxan vao
dung dich 0,052 (1. Tmmob chixin trong 0,5ml H.O va 0.5ml NaHCO, (pH=5-9). D¢
ven d nhiet do phong 60 phut ror dun trén not ciach thuy ¢ H50°C trong khoang 10
phut. Do nguor axat hoa bang HCT 3% dén pH = 3. D¢ vén 6 nhiét do phong 60 phut
ror dun tiep o H0°C khoany 10 phut. Dé ngudr, loe két tua va sav kho Két tinh I

trong etanol
Hieu suat 0.2 (307),

Mot sa hang o hoa Iv va du kién pho cua metyl 3-(5-oxo-2thioxo-imidazobidin.

1-vle benzoat dude trinh bay chi niet o bang.

Tuong tu da tién hanh dicu cheé:
Metyvl 3-(4-metvl-3-0x0-2-thiox-imidazolidin-1-vl) benzoat.
Hieu suat 0.2g (75%)
Axit 2-hidroxi-5-[3-(d-metoxveachonyl-4-phenyl)-thiouredof-benzoic
Fhou suat 0.2¢ (60%)
Mot <0 hang 6 hoa-ly v du kien pho caa chung dudge trinh bay trong bang
Metyl 3-thiosemicachazido benzoat.

Cho 1 (0,05 mob) metv] 3asothioxianatobenzoat trong 2 ml dioxan vao dung

dich 0.3 10ml (Tmmol; 0,350 hwdrazinhidrat treng 2 ml dioxan, Deé ven 0 phut o
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nhi¢t do phong rén dun trén nén cach thuy H50°C trong khoang 10 phut. Dé ngudr. Loc
két tua, siy kho va két tinh lai trong etanol.
Hieu suat 1g (84%).

Mot s hing 0 hoa ly va du kién phéo caa metvl 3-thwsemicachazidobenzoat

duge trinh bav chi tiét d bang
Metvl 3-(5-mecapto-1,3, d-thiadiazol-2-vlamino)benzoat.

Hon hop 0.3g (1.3:3mmol) metyl 3-thiosemicacbazidobenzoat,  0.35g (1.33
mmol) TMTD va 2 ml DMF duve dun trén néi cach thuy 6 100°C khoang 2 gis. Dé
nguoi, pha loang hén hop phan ang bang 5ml nude. Loc két tua, say kho. Hoa tan
két tua trong Na,CO, 5%, loc bo can khong tan, axit hoa nudc loe bang dung dich
HCI 5% dén pH =6-7 ro1 dung axit CH,COOH dac dé¢ diéu chinh pH =1-5. Loc va siy
khé san pham.

Hiéu suiat 0.2g (60").

Mot s6 hang s6 hoa ly va du kién phéo cua metyl 3-(5- mecapto 1.3, 4

thiadiazol-2-yvlamino)benzoat duge trinh bay chi tiét ¢ bang.

Cong trinh dudge hoan thanh véi sy ho trg cua Ho déng Khoa hoce tu nhién

Tai liéu tham khao
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THIOCARBANMOYLATION ANMINE-CONTAINING DERIVATIVES BY
TETRAMETHYLTHIURANM DISULPHIDE
NI SYNTHEIS AND TRANFORMATIONS OF METHYL 3(4)-
[ISOTHIOCYANATOBENZOATES

L.uu Van Boi, Tricu Tien Ha, Trvan Quang Dung

Department of Chemustey, College of Science, VNU

Thiocarbamoviation  of  methvl 3eb-aminabenzoates by tetramethyvithiuram
h=ulphide (TMTI afforded methy] 30h-3.3-dimethyvithiourctdo]-benzoates, wich were
onverted mto methyl 3eh-asocvanatobenzoates by treatment with mineral acids (HCL
1 S0 or Ac O The reaction of the Iatters wiath hvdrazine,  monoethanolamine, 5-
immosabisvhie acid, amimoacids and TANTD affocrded corresponding methyl 30014
hiosenneachazitdo- [benzoates,  methyvl 300-[3-(2-hvdroxvethyh-thioureidolbenzoates,
oid Dot carbo-methoxyphenvithioureido)-2-hvdroxy|henzowe, methyl 30D-[5-oxo-
Fthioxo- mmdazohidin-1T-vl]benzaates and methyd 3CH--metvli-b-oxo-2-thioxo-

midazohdin- 1-vi]benzoates,

kev words: Thiocarbamoviation, tetramethyvithwram disulphide, methyl 3014)-13,3-
imethyvithho-urcido]-benzoate,  methvl ehasocvanatobenzoates,  methvl  36H-[5-0x0-2-
hioxo-immudazohidin-1-vilben  zoate,  methyl 30 [4-metvl-H-oxo-2-thioxe-imidazohdin- 1

lbenzoiates



