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Rbstract - Some new derivatives of 3-amino- and 3-phenylamino-4-phenyl- - 
1.3-thiazole-2-thione have been prepared and characterized. When 3-IN- 

phenylbenzamido)-4-phenyl-i,3-thiazole-2-th1one i n  rearranged thermally 

it gives 3-(2-benzoylphenylamino)-4-phenyl-1,3-thia01-2-thi0 and 4- 

[a-(N-pheny1benramido)phenyll -1.3-thiamle-2-thione. 

considerable work has appeared on the chemistry of %amino derivatives of heterocycles, and the 

subject has been veil limong this work, 3-amino-1,3-thiaro1-2-ones and their 2- 

thione analogues have been prepared and some of their reactions expl~red.~.~'~ we now report an 

unusual thermally indvced rearrangement of 3-(N-phenylbenzamido)-4-phenyl-l.)-thiarole-2-thione 

and some other reactions of 3-amino-4-phenyl-1,3-thiaiile-2-thiones. 
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~~lloving the work of Ege and his co-workers3, ve have prepared 3-phenylamino-4-phenyl-1,3- 

thiazole-2-thione (31. m r  melting point 169-70'~) was considerably different from that given 

in the literature (116-117°~1, probably as a reavlt of a different polymorphous form. 

Intermediate (2) had melting point in agreement vith that given in the literature. 

The thione (3) formed a methiodide by alkylation of the sulfur atom as expected6 to give (4). 

The thiazole ring 5-CH signal shifted from delta 6.69 to 8.21 P P ~  upon methylation and the NH 

signal appeared at delta 9.80 P P ~  Benzoylation of 3 in the presence of p 

dimethylaminopyridine (DMIIP) gave again aa expected the benzoyl derivative ( 5 ) .  

FORMULA FLOW CHXRT I1 

We also prepared the corleaponding 3-amino-4-phcnyl-1.3-thiarole-2-thione (10) according to the 

method of sandstrom4, and characterized for the first time the potassium salt (8). lis 

previously reported, ring-claaure of intermediate (9) gave varying amounts of the desired (10) 

together vith a byproduct, to which we now assign the structure of 5-phenyl-3,6-dihydro-1,3,4- 

thiadiazine-2-thione (111. However, by prolonging the time of reaction, (9) was converted 

entirely into the desired (10) without formation of (11). Thus, the production of (11) from (91 

is reversible and formation of (11) can be completely suppressed. The detailed structure of 

(11) is supported spectrally: nmr showed a CH2 2H-singlet at delta 4.10 ppm. I3c nmr 

(aided by INEPT) showed the CH2 signal at delta 24.76 p p ;  a Signal at delta 187.69 p p  

indicated the presence of C=S group, while that at delta 147.85 ppm corresponded to C5 of the 



HETEROCYCLES, Vol 23, No. 12, I985 

thiadiezina-2-thione r i ng ,  the  remaining 4 s i g n a l s  were c h a r a c t e r i s t i c  of a C6H5- group. The 

th ione  s t r u c t v r a  f o r  (11)  i a  i n  agreement with those assigned t o  s i m i l a r  compounds by Ege and 

on the  b a s i s  of uv spectroscap)., bu t  not v i t h  the  a l t e r n a t i v e  2-mercaptothiadiazine 

tau tomer ic  s t r u c t u r e  previous ly  ass igned  by nathes8 and S a n d s t r ~ m . ~  

N-Amino compound (10 )  was converted i n t o  the  benrylidene de r i va t i ve  ( 1 2 )  as previous ly  reported4 

bu t  under s i m i l a r  condi t ions  it f a i l e d  t o  r e a c t  v i t h  ketones probably due t o  s t e r i c  f a c to r s .  

Imine (121 was reduced with sodium borohydride,  and the r e s u l t i n g  benzylamino compound (131 

converted i n t o  a benzoyl d e r i v a t i v e  ( 1 5 )  and a methiodide ( 1 4 ) .  The s t r u c t u r e s  o f  compounds 

( 3 ) .  ( 5 ) - (71 ,  (10)  and ( 1 2 ) - (  15) were a l s o  confirmed by t h e i r  ' H ,  13c and mass s p e c t r a ,  and by 

e lementa l  ana ly s i s .  

On hea t ing  the  benzoyl d e r i v a t i v e  I S ) ,  it underwent rearrangement. at of the  complex mixture, 

two major products ( 6 )  and ( 7 )  vere i s o l a t e d .   he formation of ( 6 )  from ( 5 )  corresponde to a 

rearrangement of the  F r i e s  type,  b u t  the  formation of (71 involves a deep s ea t ed  rearrangement 

of t he  molecule t h a t  i s  reminiscent  of t he  semidine 

Attempts t o  grow l a r g e  enough c r y s t a l s  from ( 6 )  and ( 7 )  for  X-ray d i f f r ac tome t ry  f a i l e d  and 

s t r u c t ~ r a l  assignments vere baaed on s p e c t r a l  and chemical evidence.  The i r  spectrum of 

compound ( 6 )  showed a s t rong  N-H s t r e t c h i n g  a t  3290-3280 "rn-l c h a r a c t e r i s t i c  of a cyc l i c  amines 

and s t rong  NV C-o s t r e t ch ing  a t  1650-1635 cm-l. The absence of an amide func t i ona l  group is 

supported by the  i n a b i l i t y  of (61 t o  l i b e r a t e  benzoic ac id  upon p ro t r ac t ed  r e f l ux ing  v i t h  70% 

H2SOq In  comparison, t he  pa r en t  compound ( 5 )  d isp layed  no absorp t ion  a t t r i b u t a b l e  to Nu N-N 

bu t  exhib i ted  s t rong  ~u C=O (amidel a t  1690-1675 cm-1.  hat ( 6 )  i s  an isomer of I 51 is 

evidenced by t h e i r  mass spec t r a  which both showed molecular ion base peake a t  m/e 388, and by 

elemental  ana ly s i s .  The 'H nmr of (6) showed a broad mu l t i p l e t  a t  d e l t a  7.38-8.03 and Its 13c 

spectrvm showed c h a r a c t e r i s t i c  s i g n a l s  f o r  the C=S ( d e l t a  185.72 ppml and C=O ( d e l t a  166.16 ppm) 

groups. I" ( 5 )  these s i g n a l s  appeared a t  d e l t a  185.64 and 165.92 p m ,  r e s p e c t i v e l y .  13c  nnr 

a ided  by INEPT also showed t h a t  (61 had reven quaternary  C a r m s  whereas (51  had only s ix .  That  

the  benzoyl group i n  ( 6 )  is oxtho t o  the  -NH- group is evidenced by the  f a c t  t h a t  no doublet  o r  

double t  of double ts  occurred i n  the  nmr and the  13c spectrum showed a t o t a l  of 18 s i gna l s  

which are  too many for para o r i e n t a t i o n .  

m e  ir spectrum of ( 71  d isp layed  a s t rong  nu C=O s t r e t ch ing  a t  1680 - 1670 cm-l c h a r a c t e r i s t i c  

of an amide group and a moderate ab so rmion  band a t  3370 cm-' c h a r a c t e r i s t i c  of a secondary 

c y c l i c  amine. Rl r ther  evidence fo r  the  presence of t h i s  c y c l i c  amino f u n c t i o n a l i t y  is a ' H  

s i n g l e t  a t  d e l t a  9.85 i n  t he  ' H  spectrum.  he l i b e r a t i o n  of benzoic a c i d  from (71 upon acid 

hyd ro ly s i s  confirmed the  presence of the N-phenylbenzamido group and assignment o f  i ts para 



orientation on the phenyl attached to c4 of the thiazole-2-thione ring explained the two sets of 

doublets at delta 7.96 and at delta 8.62 vith J values of 7.8 and 8.3 Hz respectively in the 'H 

spectrum. 13c omr shoved a total of 16 signals, seven of which corresponded to quaternary c 

atoms, and also confirmed the presence of C=S (delta 185.54 ppm) and C=O (delta 165.40 p p )  

functional groups. The mass spectrum of 17) shoved a molecular ion (base peak) at 388, and also 

a significant fragment 1% Int. Base 8.41) peak at 196 that corresponds to the %pheny1benzamido 

group. This fragment also appeared but with lower intensity 14.64%) in the mass spectrum of (5) 

but was entirely missing from the spectrum of 16). Elemental analysis also supported the 

assigned structure of compound (7). 

EXPERIMENTAL 

Mpe ars uncorrected and were determined on a Bristoline hot stage microscope. Ir spectra were 

recorded (in CHBr3 eolutionl on a Perkin-Elmer 283 B grating spectrophotometer and calibrated 

with polystyrene. n m ~  spectra were obtained on a varian EM-~BOL (60 MHZI spectrometer using 

tetramethylsilane as internal standard and 13c nmr spectra were obtained on a JEOL FX-100 FT 

spectrometer operating at 25.00 MHZ vith tetramethylsilane as internal standard. samples were 

run in deuteriochloroform unless stated otherwise. Mass spectra were measured at 70 ev  using 

A.E.I. MS-30 mass spectrometer operating vith a Natos DS-55 data system. Column 

chromatographic separations were achieved using M.C.B. Silica Gel (230-400 mesh) under slight 

positive pressure. 

Potassium IN'-Phenylhydrarinoldithioformatt (I).- To phenylhydrazine (86.4 g, 0.80 moll in 

absolute ethanol (800 ml) at 0 "c, ice-cold carban disulphide (60.8 g, 0.80 m o l )  was added 

gradually vith stirring. After 1 mi", a white crystalline precipitate started to form, and 

potassivm hydroxide (44.8 g, 0.80 moll in absolute ethanol (200 ml) previously cooled to 0 "C 

was added gradually vith stirring. After 4 h at 4 OC, the potassium IN1- 

pheny1hydrarino)dithioformate wae washed vith ether and dried (153 g, 86%). The colourless rod- 

shaped prisms had mp 144-145 Oc (decomp.1 (from methanol) .I1 ' l 2  

Phenacyl (NS-Pheny1hydrazino)dithioformate (2).- ~henacyl bromide (119.4 g, 0.60 moll in 

ethanol 1900 ml) was added dropvise over 5 h vith stirring at 0 Oc to patassim ( ~ 1 -  

pheny1hydrazino)dithioformatt (1) (133.2 g, 0.60 mol) in water (360 mll. A yellow oil separated 

and crystallized, water (1200 mll was added, and the mixture was left for 16 h at 4 Oc.  he 

product was collected and washed with vater. Phenacyl (Nn-phenylhydrarino)dithioffffatt (168.6 

9, 93%) formed needles, mp 151 OC (from benzene) [Lit. mp 152 %13; 

3300. 3020, 1675, 1595, 1490. 1360, 1300, 1135, 1040, 738 and 680 cm-I. 

3-Phsnylamino-4-phenyl-l,3-thiazole-2-thione 3 . -  Phenacyl (N'-phenylhydrazino) 

dithioformate (2) (3.02 4, 10 mmol) was reflvxed in methanol (75 ml) with HCl/MeOX (5 ml of 5% 

eolutionl Eor 15 min. To the hot solution, water was gradually added until turbidity was 

induced.  he mixture was cooled at 4 OC for 8 h, and the product collected and dried ( 2.04 4, 
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72%). The thione crystallized from methanol in prisms, mp 69-70 OC (Lit. mp 116-117°~]3; mumait. 

3290-3220s 3100. 3060. 3020, 1600. 1492. 1447. 1310. 1280. 1232. 1180, 1142. 1080. 1060, 1030. 

1000, 975, 890, 860, 840, 770, 750, 728, 690 and 660-640 em-'; H nmr 1CDCl3) delta: 6.69 (1 8 ,  

6 ,  thidzale ring 5-81, and 6.93-7.93 (11 H, m, i\r-H and N-H); 13c nmr ICDCI~) delta: 105.61 

(thiazale ring C-41, 114.79, 122.46, 128.31 and 129.01 129.48 lthiazole ring C-5), 

144.10 and 144.80 I -  186.05 1s-S),; V z  284 (M', 29.16%), 251 (12.94), 193 (13.59), 134 

1100.00), 93 (22.59)s 77 2 1 8  65 123.531, 51 (10.83) and 39 118.58); Anal. Calcd. for 

C H N 5 ' C 63.35, H 4.25, N 9.85. Found: C 62.98, H 4.11, N 9.85. 15 12 2 2' 

2-Methylthio-3-phenylamino-4-phenyl-1,3-thizli Iodide 14).- 3-Phenylamino-4-phenyl-1,3- 

thiazole-2-thione (3) (4.26 g, 15 mmol). CH2C12 (20 ml). C6H6 130 ml) and methyl iodide 16.39 g,  

45 mmol) were kept at 20 OC for 30 h. The mixture was evaporated at 50 0~/20nrm to give the 

iodide (5.56 g, 87%) which formed pale yellow prismatic plates (from ethanol), 

mp 97-98 OC; "sax. 3120-3050, 3015, 2970-2920, 1598, 1485, 1440, 1420, 1380, 1340, 1310, 1282- 

1275. 1230, 1175, 1160, 1145, 1135, 1078-1070, 1058, 1022, 995, 970-960, 915, 875, 855, 835, 

810. 750-743, 685, 660 and 636 cm-l; '8 nmr (CDC13) delta: 2.77 (3 H, s. S-CH3), 6.53-7.97 110 

H, m, Ar-H), 8.27 (1 H, e, thiazole ring 5-H)) and 9.80 (1 H, s, N-HI. 

3-(N-Phenylbenzamido)-4-phenyl-l.3-thiazale-2-thione I -  3-Phenylamino-4-phenyl-1,3- 

thiarole-2-thione (3) 15.32 g, 18.7 m o l ) ,  methylene chloride (24 ml), benroyl chloride (3.59 

g, 25.6 mol), ~dimethylaminopyridine (DMAP) (0.015 g )  and triethylamine (15 ml), were stirred 

at 20 Oc for 15 h. The mixture was evaporated at 40 'c/20 orm, and was washed well with water to 

remove DMAP. The thiane (5) crystallized from ethanol as creamy prisms 15.67 g, 78%), mp 172- 

173 OC; numax. 3105, 3060, 3020, 2253, 1690-1675, 1585, 1480, 1440. 1315, 1300-1280, 1255, 1228, 

1140-1 135, 1113, 1050, 1020, 980, 917, 840, 730, 690 and 660-635 cm"; 'H nmr [CDC13/lCD3)2SOl 

delta: 6.53-7.77 ( m ) ;  13c nmr [ C D C ~ ~ / ( C D ~ ) ~ S O I  delta: 106.08 I thiazole ring C-41. 123.22. 

125.56, 126.38, 126.90, 127.20, 128.48, 129.65, 131.47, 138.54 and 141.41 ( A r - C s  + thiazole ring 

C-5), 165.92 (s=O), and 185.64 12-S); m/z 388 (MI, 7.67%), 279 (5.091, 196 (4.64), 180 19.58), 

134 (23.881, 105 (100.001, 89 (5.061, 77 161.251, 65 15.031, 51 (18.44) and 28 (43.48); Iulal. 
Calcd. for C22H16N20S2: C 68.02, H 4.15. N 7.21. Found: C 67.98, H 4.07, N 7.03. 

Thermal Rearrangement of 3-(N-Phenylbenzamido)-4-pheny1-1.3-thiaaole-2-thiane.- Compound 

(5) (2.065 g, 5.3 ma)  was heated at 183 'C far 35 min. TLC examination of the resulting brovn 

sticky mass revealed six spots (A-F)  of the following Rf values (in CHC13/C6H14; 40/60 

v/v):0.13, 0.20, 0.33, 0.54, 0.75 and 0.84 respectively. In addition, a dark immobile spot 

remained st the origin. Components A (Rf 0.13) and D (Rf 0.54). the major products, were 

isolated by column chromatography (using silica gel and gradient elution with CHC13/C6c14) and 

recrystallized yielding chromatographically p r e  crystalline products. 

Product A was 3-(2-benzoylphenylamino)-4-phenyl-1,3-thiale-2-thione (6) (0.192 g, 9%), it 

formed prisms, mp 204-205 OC (fcom CHC131; numax, 3290-3280, 3163, 3100, 3020, 1650-1635, 1600, 

1590, 1578, 1527, 1497, 1480, 1446, 1423, 1400, 1363, 1337, 1327, 1315, 1290, 1257, 1240, 1180, 

1142, 1115, 1097, 1070, 1042, 1010, 992, 950, 935, 912, 890, 832, 802, 775, 730, 713, 705, 685 

and 655 cm-l; 'H n m r  [(CD3j2S01 delta: 7.38-8.03 (a); 13c nmr [(CD3)2SO] delta: 115.14, 121.36, 

121.64, 123.92, 125.74, 126.03, 127.60, 127.84, 128.37, 128.60, 128.95, 131.99, 133.69, 134.68, 

135.50 and 141.35 (Ar-Cs + thiazole ring C-4 and C-5), 166.16 (C=O) and 185.72 ( 2 s ) ;  m/z 388 - 



(M+, 17.79%), 134 (4.48), 105 1100), 77 144.881, 63 11.99) and 51 17.08); linal. UllCd. for 

C H N OS . C 68.02, H 4.15, N 7.21. Found: C 67.73. H 4.10. N 7.01. 22 16 2 2' 

Product D was 4-[4-1N-phenylbenzamido)phenyll-l,3-thiazole-2-thione I71 (0.507 g, 25%). it 

formed prismatic needles, mp 125-126 OC (from ethanol); 3370. 3108, 3020, 2250. 1680- 

1670, 1600, 1575, 1510, 1490, 1472, 1440, 1430, 1300, 1250, 1145-1135, 1070, 1023, 890, 835, 

790, 770, 753, 738, 725, 690 and 675-630 cm"; nmr 1300 MHz; CDC13) delta: 7.17-7.80 I l l  8. 

ml, 7.96 I2 H, d. J = 7.8 Hz), 8.62 12 H, d, J = 8.3 Hz) and 9.85 (1 H, 6 ,  N-H); 13c nmr (CDC13) 
delta: 114.97, 120.47, 122.22, 124.68, 126.14, 127.31, 128.31, 128.66, 131.88, 132.05, 133.34, 

134.45, 136.26, 140.59 (A=-Cs + thiazole ring C-4 and C-5), 165.42 1s-0) and 185.54 (5-5); J z  

388 (M', 11.42%). 355 12.47)s 283 (28.16). 251 191.68), 222 133.601. 196 18.41). 134 (8.16). 105 

(100), 77 (42.81) and 51 15.25); e. Calcd. for C22H16N20S2: C 68.02, H 4.15, N 7.21. Found: 

C 67.68, H 3.98. N 6.98. 

Acid Hydrolysis of 4 - [ 4 - ( N - P h e n y 1 b e n a a m i d o ) p h e n y l l - 1 . ) - t h i - 2 - t h e  7 Compound 

17) 10.120 g, 0.3 mmol) was heated at gentle boiling with 70% H2S04 15 ml) under reflux 

condenser far 15 mi". The colourless needle-shaped crystals that sublimed were collected from 

the condenser and dried 10.031 g, 82%), mp 122 OC; J z  122 IM+, 82.09%), 105 l100.00), 77 

(80.301, 51 143.53) and 45 13.62); s. Calcd. for C7H602: C 68.85, B 4.95. Found: C 68.99, H 

4.92. 

Upon treatment of 16) under the same conditions but for 1 h, the liberation of benzoic acid 

could not be detected. 

Potassium hydrazinodithioformate 18) .- To anhydrous hydrarine 125.6 g. 0.8 mol) in 

absolute ethanol (800 ml) at 0 OC carbon disulphide 160.8 g, 0.8 mol) was added gradvllly with 

shaking followed by ice-cold potassium hydroxide (44.8 g, 0.8 mol) in absolute ethanol (200 

ml). After standing at 4 OC for 3 h more, potassium hydrazinodithioformate 156.98 g, 49%) was 

collected and washed vith ice cold methanol. The salt was recrystallized from methanol yielding 

prisms; mp 112-113 OC ~decornp.)~~; calcd. for C H ~ N ~ K S ~ :  c 8.21, N 19.15. ~ound: c 8.45, N 

19.15. Found: C 8.45, N 19.15. 

Phenacyl Hydraninodithiofarmate 191.- To potassium hydrazinodithioformafe (8) 129.2 g, 0.2 

moll in water (120 ml), phenacyl bromide (39.8 9. 0.2 mol) in absolute ethanol 1300 ml) was 

added dropwise at 4 OC over 4 h with stirring, tollowed by vater (400 ml).  he mixture was held 

at 4 OC for 16 h, and the thioformate was collected, washed vith water and dried 140.9 g, 

90%). Recrystallization from benzene gave rod-shaped prinms, mp 124 - 125 Oc  it. rnp 126- 

127 0c14; "sax, 3360, 3295, 3180, 3020. 2250. 1600. 1440, 1390-1375, 1327, 1305. 1245. 1208, 

1040, 960, 910, 855, 800, 760, 725 and 665-625 cm-l. 

3-Rmino-4-phenyl-l,3-thiazole-2-thione 110) and 5-Phenyl-3,6-dihydro-1,3,4-thiadiarine-2- 

thione Ill).- Phenacyl hydrazinodithioformate 19) (9.27 g, 41 m o l )  was refluxed far 30 min with 

aqueous hydrochloric acid 115N. 10 ml) in absolute ethanol I100 ml). The clear yellow solution 

was cooled to 20 OC, and poured gradually vith stirring into water 1400 ml) at 0 Oc. A yellow 

oil separated, which upon continned oooling and scratching, solidified to a mixture (8.0 g) of 

110) and I l l )  The crude product was grovnd with IN NaOH (40 ml). The yellow insoluble 

fraction was filtered off, washed well with water and dried to give 3-amino-4-phenyl-l,3- 
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thiazole-2-thione 14.13 9, 4 8 1 ,  which crystallized as creamy flakes, mp 146-147 Oc (from 

ethanol) [Lit. mp 146-147 %14; nsax. 3340, 3180-3130, 3010, 2248, 1600, 1570, 1430, 1405, 

1300, 1280, 1260. 1200, 1140-1125, 1070, 1050, 895, 830, 750 and 650-620 cmwl; 

'H nnr [(CD3)2SOI delta: 6.15 (2 H, s, NH2), 7.20 (1 H, s, thiazole ring 5-HI and 7.43-7.93 (5 

H, m, Rr-8); I3c nmr [(CD312SOl delta: 106.54 lthiazole C-41, 128.19, 128.89 end 129.18 (Ar-GI, 

130.00 (thiarole C-51, 143.23 (Ar-5) and 181.66 (s-S). 

 he clear alkaline yellow filtrate was acidified with dilute HCl to precipitate the 

dihydrothiadiazine-2-thione 1 I 1  I that was collected, washed with water and dried (2.45 g, 

29%). Recrystallization of (11) from ethanol afforded y e n o w  flakes; mp 135-136 OC  it. mp 

136-137 0c14; nsax.3280-3250, 3020, 2250, 1610, 1483, 1440, 1270, 1215, 1175, 1140-1130, 1060, 

985, 930, 840. 760. 720 and 650-625 cm-I; nmr[(CD3)2S01 delta: 4.10 (2 H, s, CH21 and 7.47- 

7.93 (5 H, m, Ar-HI; l3c nnr [lCD3)2S01 delta: 24.76 (C6 of thiadiazine-2-thione ring), 126.67 

lm-C atoms of phenyl groupl, 128.78 (0-C atoms of phenyl groupl, 130.65 lp-C atom of phenyl 

group), 133.81 (C1 of phsnyl grolrpl. 147.85 (C5 of thiadiaeine-2-thione ring), 187.69 (C2 of 

thiadiazine-2-thione ring); m/r 208 IM+, 66.77%). 176 12.83). 132 (6.64). 103 (100.00), 77 

140.831, 59 15.29) and 51 122.83); s. Calcd. for C9H8N2S2: C 51.90, H 3.87, N 13.45. Found: 

C 52.01, H 3.93, N 13.34. 

3-Benzylideneamin0-4-phenyl-1,3-thiizo11-2-thie (121.- To 3-amino-4-phenyl-1,3-thiii01e- 

2-thione (101 (3.0 g.  14.4 m o l l  in absolute ethanol 175 mll at 60 OC, sodium acetate 10.6 9) in 

EtOH/H20 3 mll and benraldehyde 13.0 9, 28.8 mmoll were added. The reaction mixture was 

acidified with aqueous hydroch~oric acid ( 1 5 ~ .  4 m11 and heated at 60 - 70 OC for 2 h. ~ f t e r  

cooling at 4 OC for 3 h, the yellow thione separated, it was washed with ice-cold ethanol(l0 mll 

and dried 13.82 9, 90%). Recrystallization from ethanol gave yellow rod-shaped prisms, mp 114- 

115 OC [Lit. mp 115-116 Ocl4; n s a x .  3020, 2335, 2245, 1600, 1570, 1440, 1275, 1245, 1220, 1132, 

1050, 935, 750, 720, 680 and 640-635 cm'l; nmr (CDCl3I delta: 6.63 (1 H, s, thiazoie 5-HI, 

7.33-8.03 (10 H, m, &-HI and 9.58 1 1  H, 8 ,  -CH-1. 

3-~enzylamino-4-phenyl-1.3-thiaaa1e-2-thine 3 3-Benzylideneamino-4-phenyl-1,3- 

thiazole-2-thione (12) (1.6 g, 5.4 moll in methanol 150 ml) was stirred at 25 OC for 2 h vith 

sodium borohydride (3.8 91 added at intervals.   he solvent was then removed at 40 OC under 

vacuum. the eolid residue was broken up with water 130 mll and the mixture was extracted vith 

CH2C12. After drying (M'3SO41, solvent was removed at 30 Oc under vacuum and the 

benzylaminothione recrystallized from ethanol to give prismatic rods 11.03 g. 81%); mp 141-142 

OC; "sax. 3220, 3105, 3020s 2870, 2255, 1600, 1583, 1560, 1495, 1488, 1450, 1442, 1345, 1290- 

1270, 1200. 1170, 1140, 1060, 1025. 1000, 980, 960. 915. 855, 810, 795. 760, 750, 725. 690 and 

665-635 cm-I; 

nmr (CDCI~I delta: 3.87 (2 H, a, CH~). 5.57 1 1  H, 6 ,  N-HI, 6.55 (1 H, s, rhiarole 5-111 and 

7.27-7.80 (10 X, m, Ar-HI; d z  298 IM', 0.2991, 193 11001, 134 (40.97), 106 169.941, 91 (25.561, 

77 118.361, 65 (5.15) and 51 (7.78); Anal. Calcd. for C16H14N2S2: c 64.40, H 4.73, N 9.31. 

Found: C 64.17. H 4.72, N 9.21. 

2-Methylthio-3-benzylaain0-4-phenyl-1,3-thazolium Iodide 4 .  3-Benzylamino-4-phenyl- 

1,3-thiarole-2-thione (13) (4.03 g, 13.5 mmoll in cn2c12 (20 mll and C6H6 (30 ml) was treated at 

25 OC with msrhyl iodide (5.75 g, 40.5 mmol). After standing for 15 h, the colourleas 

crystalline iodide (141 was recrystallized from ethanol to give prisms (4.87 g, 82%). mp 137-138 



OC ldecomp.); nu.ax. 3100, 3020, 2930, 2205, 2255, 1600s 1580, 1560, 1490, 1443, 1420, 1380, 

1315, 1295, 1212, 1205, 1140, 1075, 1035, 1000, 970, 958. 865, 742, 690 and 660-635 cm-l; 'Hnmr 

lCDC13/lCD3)2SOl delta: 2.90 13 H. s. CH31 3.81 (2 H, d, J-5.1 Hz, CH2), 7.03-7.85 1 1 1  H, m), 

and 8.13 I 1  H, el; Anal. Calcd. for C178,71N2S2: C 46.37. H 3.89. N 6.36. Found: C 46.32. H 

3.88, N 6.20. 

3-IN-Benzylbenramido) -4-phenyl-l , 3-thiarole-2-thione (15). - To 3-benzylamino-4-phenyl-l,3- 
thiazole-2-thione (13) 11.13 g, 3.8 mmol) and DMAP 115 m91 in CH2C12 I8 ml), triethylamina (6 

ml) and benzoyl chloride 10.74 g, 5.2 mmol) vere added and the mixture w a s  stirred at 40 "C for 

24 h. solvent and excess triethylamine vere removed under vacuum at 40 OC and the solid product 

was well waehed with water to remove D ~ P .  Compound 1151 vas recrystallized from ethanol Ln 

creamy rod-shaped prisms, mp 197 - 198 'c; "sax. 3115, 3060, 3020, 2780, 2580, 2440, 2250, 

1955, 1830, 1685-1675, 1600, 1575, 1480. 1A40, 1360, 1330s 1313, 1270, 1230, 1170, 1140, 1065, 

1055, 1022, 997, 970, 950, 930, 920, 870, 845, 805, 760, 730, 690. 655-630 and 605 cm-l; '13 nmr 

[CDC13/lCD3)2S01 delta: 4.00 12 H, s, CH21, 7.10 I 1  H, 6 ,  thiazole 5-HI and 7.18-7.97 (15 H, m). 
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