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A NOVEL TRANSFORMATION FROM 5-ARYL-4,4-DIMETHYL 
2-PHENYLISOXAZOLID~-3-THIONES TO 4-ARYL-3,3-DIME- 
THYL-2-PHENnIMINOTHlETHANES 

Kwang Soo Yoon, Sung Jae Lee, and Kyongtae Kim* 

Department of Chemistry, Seoul National University, Seoul 15 1-742, Korea 

- Treatment of 5-ary1-4,4-diiethyl-2-phenylisoxazolidine-3-thiones with 
trimethylsilyl iodide (6 molar equiv) in the presence of zinc iodide (2 molar equiv) 
in chlorofom at 50 OC under nitrogen atmosphere gave 4-aryl-3,3-dimethyl-2-(N- 
phenylimino)thiethanes in good to moderate yields. 

Previously we have shown that 2-benzyl-5-phenyliso~~~olidiie-3-thiones (&) can be utilized as starting 

materials for the synthesis of 3-aryl-N-bql-3-phenylpropanothiohydrc acids 0,' which have been 

known as a class of compounds having biological activities such as insecticidesZ and antibiotics3 or acting 

as excellent metal chelators.' Analogous reactions of 5-aryl-2-phenylisoxazolidine-3-thiones (Ib) in 

benzene under the same conditions as with the reactions of h afforded 3-aryl-N-biphenylyl-3- 

phenylpropanothioamides @ in good yields (Scheme I).' 

Scheme 1 
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However, similar treatment of 4,4-dimethyl-2,s-diphenylisoxazolidine-3-thine X = H) in the presence 

of anhydrous AlCb (2 molar equiv) under the same conditions as with the reactions of fi gave 2-[N-@- 

hiphenylylimino)]-3.3-diiethyl-4-phenylthie (ia X = H, Ar = C&), N-@-biphenyly1)-2.2-dimethyl- 

3-hydroxy-3-phenylpropanothioamide @, X = H, Ar = C&) and N-@biphenylyl)-2,2-dimethyl-3,3- 

diphenyl-propanothioamide (Ia X = H, Ar = C&) in 8%, 22% and 16% yields, respectively in addition to 

53% recovery of unreacted starting material &) (Scheme 2). However, the same reaction in the presence 
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of anhydrous AICll (6 molar equiv) at reflux gave two compounds @) and (Za) in 45% and 15% yields, 

respectively. Table 1 shows the summary of the reaction conditions and yields of 4-aryl-2-[N-@- 

biphenylylimino)]-3,3-d'methylthiethanes a - &) and 3,3-diaryl-~-@-biphen~l~l)-2,2-d'ieth~l~ro~ano- 

thioamides (a - a ) ,  and analytical and spectroscopic data of compounds - &) and - le) are 

summarized in Table 2 and Table 3, respectively. 

Scheme 2 

Table 1. Reaction Conditions and Yields of 4 - A r y l - 2 - [ N - @ - b i p h e n y l y l i m i n o ) ] - 3 , 3 - ~ e s  - 
&) arid 3,3-Diaryl-N-@-biphenylyl)-2,2-dimethylpropanothiodes (a - &) 

Compound AIC4 ArW T i e  Product Yild Product Yield 
(rnol)  (mmol) (%) W) 

(1.96) 12.3 benzene 30 - 5a 45 h 15 

& (0.794) 4.84 toluene 5 - 5b 28 - 7b 42 

(0.988) 6.03 benzene 30 k 26 - 7c 61 

& (0.544) 3.32 benzene 30 A 27 - 7d 34 

4d (0.912) - 5.79 benzene 30 - 5e 19 & 38 
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Table 2. Analytical, Ir, and 'H N m  Data of 4-Aryl-2-[N-@-biphenylylimino)]-3,3-~ 

Corn- mP Ir (film) 'H nmr (CDCh) Molecular CalcdiFound % 
pound ("C) (v, cm.') (6, ppm) Formula C H N S  

liquid 

liquid 

109- 110 
WvleCN) 

liquid 

liquid 

1.00 (3H, s, Me), 1.61 (3Y s, 
Me), 4.62 ( l Y  s, CH_C&b), 
7.00 - 7.78(149 m, ArH) 

1.07 (3Y s, Me), 1.70 (3Y s, 
Me), 2.41 (3Y s, C&c6&), 
4.68 (lH, S, CHC&), 7.16 - 
7.63 (13Y m, ArH) 

1.04 (3Y s, Me), 1.86 (3Y s, 
Me), 5.22 (lH, s, CHCACI), 
7.22 - 7.91 (13Y m, ArH) 

1.05 (3Y s, Me), 1.67 (3Y s, 
Me), 4.67 (W, s, ClJCaCl), 
7.10 - 7.91 (13Y m, ArH) 

1.00 (3Y s, Me), 1.66 (3Y s, 
Me), 4.61 (I@ s, ClJCaCl), 
6.91 - 8.13 (13Y m, ArH) 

' KBr 

Table 3. Analytical, Ir, and 'H N m  Data of N-@-Biphenylylf-3,3-diaryl-2,2-dimethylpropanothio~des 
0 

Corn- mP Ir P I )  'H N m  (CDC13) Molecular CalcdiFound % 
pound ("C) (v, cm?) (6, ppm) Formula C H N S 

184 - 185 
(n-hexane) 

146 - 147 
7b (n-hexane - 

EtOAc) 

206 - 207.5 
k (n-hexane - 

EtOAc) 

190 - 192 
Zd (n-hexane - 

EtOAc) 

185 - 186 
2 (n-hexane - 

EtOAc) 

1.56 (6H, s, ZMe), 4.67 ( l Y  
3345 s, CH(C6H&), 6.96-7.73 (19 

Y m, AH), 8.33 ( l Y  s, NH) 

1.60 (6Y s, 2Me), 2.37 (3Y 

,320 s, Me), 2.43 (3Y s, Me), 4.72 
( l a  s, CHCA(CsH4Me)). 
7.02-7.92 (17H, m, ArH), 
8.55 (lH, s, NH) 

1.56 (3Y s, Me), 1.62 (3Y s, 
3390 Me), 5.45 ( l Y  s, CHC6Hj). 

7.04-7.95 (18Y m, ArH) 
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The formation of Ziminothiethanes (I) from isoxazolidine-3-thiones @) albeit low yields suggests that 

compounds @) with appropriate substituents at C-4 and C-5, and nitrogen atom can be utilized as potential 

starting materials for the syntheses of compounds (a which have been synthesized by a limited number of 

methods: One method being utilized most widely so far is a [2 + 21 cycloaddition reaction between 

ketenimines and diarylthioketones.6 which gives compounds (I) having two aryl groups at C-4. Only two 

diary1 thioketones, i.e. thiobenzophenone and thioxanthone, appear to be employed. Not only access to 

stable C,C-disubstituted ketenimines but also the dependence of the products on the nature of the N- 

substituent might narrow the usefidness of the cyclization reactiom6 The other method involves the 

reaction of a carbanion generated at a position to the carbonyl group of p-lactone with phenyl 

i~othiocyanate,~ which may not be a useful method for lack of synthetic versatility in addition to relatively 

low yields. A photocyclization of N-alkylthiomethactylamides reported recently might be a promising 

method to obtain compounds (I) with an allcyl group at C-4.' However, the scope of the reaction has not 

been explored much. 

In order to improve the yields of compounds (I), compound a) was treated with various Lewis acids in 

diierent solvents, i.e. EtAICldtoluene, N2, reflux; TiCWtoluene, N2, reflux; EtNn-hexane, N2, 0 OC; 

Etaln-hexane, Nz, room temperature; Et2A1CN/toluene, N2, room temperature. However, all of the 

reactions were very complicated and it was unsuccessful to isolate the desired compound. In the light of 

demethylation of aryl methyl ethers by trimethylsilyl iodide (TMsI),~ compound (3 was treated with 

TMSI in chloroform at 50 OC for 12 days. The reaction was quenched when no spot corresponding to & 

was observed on tlc (silica gel, & = 0.65, n-hexanelethyl acetate = 10:l) and from the reaction mixture 

were isolated 2-iminothiethane X = H) as a major product (42%) and a trace amount of 3- 

hydroxypropanothioamide &, X = H). By addition of zinc iodide (ZnIz), followed by TMSI, the reaction 

was completed in 6 days with the increased yield of Q (X = H) in 67% along with a trace amount of % (X 

= H). 

Other 2-iminothiethanes (8b - 81) were obtained under the latter conditions and essentially no compounds 

(2) except for compounds @, X = 3-CI), @e, X = 2-Br) and (x X = 4-Br) were isolated (Scheme 3). 

The reaction conditions and yields of 2-iminothiethanes @ - 3 are collected in Table 4, and their 

analytical and spectroscopic data are summarized in Table 5. 

Scheme 3 
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Table 4. Reaction Conditions and Yields of 4-Aryl-3,3-d'imethyl-2-(N-phenylimino)this (&a - &i) 

Compound ZnI2 TMSI T i e  Product Yield 
(mmol) (mmol) (mmol) (day) (%) 

'3-(3-Chlorophenyl)-2,2-d'iethyl-3-hydroxy-N-phyl- @, X = 3-Cl), 3-(2-bromopheny1)- 
2,2-dimethyl-3-hydroxy-N-phenyl- @, X = 2-Br), and 3-(4-bromopheny1)-2,2-d'iethyl-3- 
hydroxy-N-phenylpropanothioamides a X = 4-Br) were isolated in 36%, 29%, and 17% 
yields, respectively. 

Reaction of compound a X = H) under foregoing conditions gave a complex mixture, whereas that of 

cis-2,5-diphenyl-4-methylisoxazolidin~3-thione (@)lo gave trans-3-methyl-4-phenyl-2-(N-phenylimino)- 

thiethane u ) l 0 a s  a major product (58%). This result indicates that a substituent at C-4 of compounds @) 

might play an important role either for the selective cleavage between 0-N and 0-C bonds at the initial 

stage of the reaction or for the stability of 2-iminothiethanes (8) without any substituent at C-3 which at 

present is uncertain. 

Ir spectra of compounds (I, 8, and 11) showed a strong band assignable to C=N double bond in the range 

of 1651 - 1670 cniL which is close to the reported values, i.e. 16606-' and 1680~ cniL. Mass spectra of all 

2-iminothiethanes prepared showed the correspondiig molecular ion peak. The stereochemistry of 

compound W was determined on the basis of 'H Nmr coupling constant 53.4: A doublet at 6 4.39 ppm 

derived fiom a proton at C-4 by coupling with a proton at C-3 had J3.4 = 4.6 H4 which is in accord with 

J3c  = 4.5 Hz of an analogous compound, trans-4-alkyl-3-phenyl-2-(~-phenylimino).' The 

stereochemical assignment w,as fiuther supported by 'H Nmr coupling constants 53.4 = 4.4 H z  and J3.4 = 8.1 

Hz exhibited by trans- and cis-2-alkylimino-3,4-dialkylthiethanes, respectively.8 

When compound @) was subjected under the same conditions as with the reaction of compound &) for 

3 days, 2-iminothiethane (8E, X = 3-CI) and unreacted compound (w were isolated in 73% and 26% 

yields, respectively (Scheme 4). This result indicates an intermediary of propanothioamides ($9 for leading 

to 2-iminothiethanes (B), which in turn supports 0-N bond cleavage at the initial reaction stage. 
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Table 5. Analytical, Ir, and 'H N m  data of 4-Aryl-3,3-dimethyl-2-(N-phenyI'io)thiethanes (8)' 

Com- Ir(film) 'H N m  (CDC13) Molecular CalcdiFound % 
pound (v, cm") (6, P R ~ )  Formula C H N S 

1670 1.01 (3Y s, Me), 1.63 (3Y s, Me), 4.62 76.36 6.41 5.24 11.99 
(lY S, ac6&), 7.04-7.48 (10% m, AH) C17H'7NS 76.24 6.39 5.17 11.89 

1.00 (3Y s, Me), 1.79 (3Y s, Me), 5.01 67.65 5.34 .4.64 10.62 1654 (1- s, CHCaCl), 7.00-7.52 (8Y m, ArH), CI~HL~NCIS 67,53 5,26 4.59 
7.80 - 7.96 (lH, m, ArH) 

0.98 (3Y s, Me), 1.60 (3Y s, Me), 4.54 67.65 5.34 4.64 10.62 
(lY S, cHc&CI), 6.89-7.59 (9Y m, ArH) C17H16Nc1S 67.63 5.22 4.56 10.81 

0.95 (3Y s, Me), 1.83 (3Y s, Me), 4.53 67.65 5.34 4.64 10.62 
(lY S, CEC&Cl), 6.94-7.71 (9Y m, AH) C17Hk6NC1S 67.51 5.28 4.51 10.55 
0.96 (36 s, Me), 1.83 (36 s, Me), 5.03 

58.96 4.66 4.04 9.26 1654 (lY s, CHCICst4Br), 6.91-7.73 (8Y m, Arm, C I ~ H I ~ N B ~ S  58,87 4,51 4.06 9.15 
7.77 - 8.12 (lH, m, ArH) 

1651 0.95 (3Y s, Me), 1.59 (3Y s, Me), 4.51 58.96 4.66 4.04 9.26 
(lY s, CHCWr), 6.89-7.64 (9Y m, ArH) C17H16mrS 58.88 4.63 3.96 9.11 

0.95 (3- s, Me), 1.69 (3Y s, Me), 2.32 
76.82 6.81 4.98 11.39 1652 (3Y % Cd%c&), 4.86 (lY s, CHCWe), C'J119NBrS 76.78 6.69 4.84 11.24 

6.94-7.50 (8Y m, ArH), 7.67-7.97 (lH, m, 
ArH) 
0.98 (3Y s, Me), 1.59 (3Y s, Me), 2.35 

76.82 6.81 4.98 11.39 1656 (3Y s, Cd%c&), 4.55 ( 1 ~  s, CfICme), Cla19NS 76,87 6,74 4.84 .11,38 
6.95-7.51 (9Y m, ArH) 

0.97 (3Y s, Me), 1.58 (3Y s, Me), 2.32 
76.82 6.81 4.98 11.39 1656 (3Y s, cd%c&), 4.55 (ly s, acd'we)? 76.75 6.69 4.87 11.33 6.93-7.53 (9Y m, ArH) 

Compounds S are oily liquids. 

Scheme 4 

EXPERIMENTAL 

AU solvents were dried by standard methods. 5-Aryl-4,4-diiethyl-2-phenyliso~~~)lid'm-3-ones - m, 
cis-2,5-diphenyl-4-methylisoxazolidin-3-one W, and their corresponding thiones (& - &), and cis-2,5- 
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diphenyl-4-methyLisoxazolidine-3-thione (m were prepared according to the Literature methods." Yields, 

analytical, and spectroscopic data of J.& - fi and 12 are summarized in Table 6 and those of & - 3 and 
10 are summarized in Table 7. - 

Table 6. Yields, Analytical, Ir, and 'H Nmr Data of 5-Aryl-4,4-dimethyLisoxazolidin-3-ones (.&L- E$ 
and 2,5-Diphenyl-4-methyLisoxazolid'm-3-one 

Com- Yield Ir (neat) 'H Nmr (CDCb) Molecular Calcd/Found % 
pound (%) (v, cm-I) (6, P P ~ )  Formula C H N 

0.90 (3H, s, Me), 1.35 (3Y s, Me), 5.20 76.38 6.41 5.24 (lw s, CBcaJ),  6.76-7.50 (8Y 4 AH), C17H11N02 76.29 6.37 5.17 
7.63-7.95 (2H, m, ,413 

1.00 (3H, s, Me), 1.5 1 (3Y s, Me), 5.85 67.65 5.34 4.64 
(lH, s, CHC&CI), 7.05-7.56 (7H, m, C I + ~ ~ N O Z C ~  67,51 5.33 4.71 
ArH), 7.63-7.92 (W, m, ArH) 

0.84 (3H, s, Me), 1.32 (36 s, Me), 5.17 67.65 5.34 4.64 
(lH, s, CHC&CI), 6.93-7.49 (7H, m, CI~HI~NOZC~ 67.65 5,19 4,56 
AH), 7.63-7.93 (W, m, ArH) 

0.86 (3Y s, Me), 1.30 (3H, s, Me), 5.20 67.65 5.34 4.64 
( l y  S, cHc&cI), 6.97-7.53 (7y m, C ~ ~ H I ~ N O Z C ~  67.55 5,22 4,59 
ArH), 7.66-7.94 (W, m, ArH) 

0.98 (3H, s, Me), 1.52 (3- s, Me), 5.83 58.96 4.66 4.04 
(1% s, C H C m r ) ,  7.04-7.66 ( 7 ~  m, C ~ ~ H ~ ~ N O Z B ~  58.84 4.63 4.01 
ArH), 7.66-7.96 (2H, m, ArH) 

0.85 (3H, s, Me), 1.22 (3H, s, Me), 5.16 58.96 4.66 4.04 
(ly S, CHCdWr), 7.00-7.59 (W m, C~7H16N02Br 58.87 4,51 4.03 
ArH), 7.69-7.88 (2H, m, ArH) 

0.96 (3H, s, Me), 1.35 (3Y s, Me), 2.31 76.82 6.81 4.98 
(3Y s, c a m ) ,  5.57 (lw s, cac6t4- C'sH19N02 76.81 6.80 4.84 
Me), 6.86-7.59 (7y m, AH), 7.64-7.98 
(2Y m, AH) 
0.89 (3H, s, Me), 1.33 (3% s, Me), 2.37 76.82 6.81 4.98 
(3Y s, C&bc&), 5.21 (ly s, cHc&- ClsH19N02 76.79 6.74 4.82 
Me), 6.95-7.51 (7y m, ArH), 7.66-8.02 

(W, m, AH) 
0.87 (3H, s, Me), 1.28 (3Y s, Me), 2.31 76.82 6.81 4.98 
(3Y s, C&C&), 5.41 (ly s, cHc6&- C'rH19N02 76.72 6.74 4.92 
Me), 6.94-7.47 (7H, m, ArH), 7.64-7.97 
(2Y m, ArH) 
0.97 (3H, d, J =  8 Hq Me), 3.30 (lH, s, - 75.85 5.97 5.53 
CHCO-), 5.77 (IH, s, J =  8 Hq CLC~HJ),  C l a ~ ~ N 0 2  75,83 5.94 5,46 
7.00-7.63 (8H, m, AH), 7.73-8.07 (a m, 
Arm 

' Compounds 12 and 13 are oily liquids. 
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Table 7. Yields, Analytical, and 'H Nmr data of 5-Aryl-4,4-dimethyl-N-phenylisoxazolidine-3-thones 
- &) and cis-2,5-Diphenyl-4-methylisoxazolidine-3-thone 

Com- Yield mp 'H N mr (CDCIJTMS) Molecular CalcdiFound % 
pound (%) ("C) 8, J (Hz) Formula C H N S 

92 62 - 63 
@ t o w  

94 73 - 75 
@ t o w  

82 liquid 

83 99 - 101 
@OH) 

0.93 (3Y s, Me), 1.43 (3Y s, Me), 5.23 72.05 6.05 4.94 11.29 
( l Y  S, CHc&), 7.15-7.60 (8Y 4 C17H17N0S 72.01 6.98 4.79 11.19 
ArH), 8.07-8.37 (2Y m, ArH) 

1.09 (3Y s, Me), 1.60 (3Y s, Me), 5.94 
(lH, s, cHc6&cl), 7.22-7.60 (7H, m, CI~HMNOCIS 

64.24 5.07 4.41 10.09 

ArH), 8.13-8.26 (ZH, m, ArH) 
64.19 5.04 4.39 10.02 

0.98 (3Y s, Me), 1.53 (3Y s, Me), 5.23 
(lH, s, CHC&CI), 7.61-7.80 (7H, m, CI~H~~NOCIS 

64.24 5.07 4.41 10.09 

AH), 8.20-8.41 (W, m, ArH) 
64.13 5.03 4.29 10.05 

0.91 (3Y s, Me), 1.41 (3Y s, Me), 5.20 64.24 5.07 4.41 10.09 
(1Y S, CHC&Cl), 7.09-7.60 ( m  C17H16N0C1S 64.21 5.01 4.35 9.98 
ArH), 8.10-8.33 (2Y m, ArH) 

116- 119 1.07 (3Y s, Me), 1.62 (3Y s, Me), 5.93 
74 56.36 4.45 3.87 8.85 

(lH, s, CHC&Br), 7.02-7.75 ( m  4 C17H16N0BrS 56.32 4.39 3.78 8.75 
ArH), 8.07-8.37 (2Y m, ArH) 

82 82 - 84 
@ t o w  

78 99 - 101 
@ t o w  

84 92 - 94 
O H )  

97 76 - 77 
@ t o w  

66 liquid 

0.90 (3Y s, Me), 1.45 (3Y s, Me), 5.22 
(lH, s, CfiC&Br), 7.10-7.72 (7H, m, C17HlsNOBrS 

56.36 4.45 3.87 8.85 

ArH), 7.97-8.32 (2Y m, ArH) 
56.29.4.38 3.75 8.84 

1.05 (3Y s, Me), 1.48 (3Y s, Me), 2.36 72.69 6.44 4.71 10.78 
( 3 8  $ C6&c&), 5.64 s, cHc6&- C'sH19N0S 72.58 6.39 4.69 10.61 
Me). 7.12-7.63 (7H. m Arm. 8.04-8.36 

0.93 (3Ys,Me), 1.41 (3H,s,Me),2.32 72.69 6.44 4.71 10.78 
(3Y '7 C6&C&), 5.20 ( l a  S? 'HC6&- C'rH19N0S 72.72 6.38 4.66 10.79 
Me), 6.95-7.57 (XZ m Arm. 8.04-8.37 

0.96(3Y s,Me), 1.41 (3Y s, Me), 2.35 72.69 6.44 4.71 10.78 
(3Y s, C6&c&), 5.23 ( l Y  s, cHc6&- C'a19N0S 72.67 6.41 4.72 10.75 
Me), 7.13-7.61 (m m, AH), 8.02-8.34 

1.03 (3Y d, J =  8 Hz, Me), 3.67 ( l e  d, 71.34 5.61 5.20 11.90 
J =  8 Hq -CHCS-), 5.75 ( l w  d, J = 8 CI~HI~NOS 71,18 5,55 5,18 
HZ, C H C a ) ,  7.00-7.58 (8Y m, ArH), 
8.00-8.38 (2Y m, ArH) 

Column chromatography was performed on Kiesel gel 60 (70 - 230 mesh) 6om E. Merck. Melting points 

were determined on a Fisher-Johns melting point apparatus and are uncorrected. 'H Nmr spectra were 

measured on a Bruker AC 80 spectrophotometer. Ir spectra were measured on a Shimadzu 470 
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spectrophotometer. Mass spectra were taken using a VG 12-250 mass spectrometer. Microanalyses were 

performed by Korea Basic Science Research Center. 

Reactions of b - a with Aromatics in the Presence of AICh (6 equiv); General Procedure: To a 

solution of - a in aromatic solvent (30 ml) was added anhydrous AICl3. The mixture was stirred at 

room temperature until & - 4 had disappeared on tlc and then quenched with water (100 ml), extracted 

with ether (3 x 20 ml), dried (MgSOd), and evaporated to dryness. The residue was chromatographed on a 

silica gel column (5 x 3 cm). A mixture of compound 2-[N-@-biphenylylimino)]-3,3-dimethyl-4- 

phenylthiethane (a) and N-@-biphenylyl)-2,2-dimethyl-3,3-dipbenylpropanothioamide (&) were obtained 

by elution with n-hexane (100 ml), followed by benzene (160 ml). The mixture was recrystallized fiom a 

mixture of carbon tetrachloride and n-hexane to give &. Evaporation of the filtrate gives a. 3.3-Dimethyl- 

4-phenyl-2-[N-(4-tolyl)phenylimino]thiethane a) and 2-[N-@-biphenyly1imino)l-4-(4-chloropheny1)-3,3- 

dimethylthiethane (&) were obtained by elution with a mixture of n-hexane and ethyl acetate (50:1, 200 

ml). Continued elution with the same solvent mixture (20:1, 100 ml) gave 7.b and &, respectively. 

Compounds &) and (A) were obtained by elution with a mixture of n-hexane and ethyl acetate (30:1, 

150 ml). Continued elution with the same solvent mixture (10:1, 200 ml) gave & and a, respectively. In 

each case consult Table 1 for quantities of reactants, reaction times, and yields and Table 2 and Table 3 for 

analytical and spectroscopic data of 5 and 2, respectively. 

Reaction of 4,4-Dimethyl-2,5diphenylisoxazolidine-3-thione (&) with Benzene in the Presence of 

AlCh (2 equiv): According to the general procedure described for the reactions of isoxazolidine-3-thione 

- with aromatics, a mixture of & (3 15 mg 1.11 mmol) and anhydrous (356 mg, 2.67 mmol) 

in benzene (15 ml) was stirred at room temperature for 7 h. Elution with carbon tetrachloride (150 ml) 

gave umeacted & (167 mg, 53%). Elution with benzene (40 ml) gives & (75 mg, 16%). Continued elution 

with benzene (40 ml) gives & (3 1 mg, 8%). Continued elution with ether (80 ml) gave N-@-biphenyly1)- 

2,2-dimethyl-3-hydroxy-3-phenylpropanothioamide (& X = Y Ar = C&) (88 mg, 22%): mp 120 - 121 

"C (kom n-hexane): Ir (KBr) (u, cm.') 3440 (OH), 3344 0; 'H nmr (CDCb, 6, ppm) 1.40 (3Y s, Me), 

1.50 (3H, s, Me), 3.26 (lH, d, J =  3 Hz, OH), 5.00 (1- d, J =  3 Hq -CHOH-), 7.25-7.64 (14Y m, ArH), 

9.76 (IH, s, NH). Anal. Calcd for CzHz3NOS: C, 76.41; H, 6.41; N 3.87; S, 8.87. Found: C, 76.54; Y 

6.37;N, 3.72; S, 8.91 

Reaction of Compounds (& - &) with Trimethylsilyl Iodide (TMSI) in the Presence of Zinc iodide 

(2114); General Procedure: To a solution of compound &- $) in dried chloroform (15 ml) at room 

temperature were added ZnIz and TMSI under nitrogen atmosphere. The mixture was stirred for a given 

time at 50 OC by the time compounds (&- 4i) had disappeared on tlc and then quenched with saturated 

sodium thiosulfate solution (10 ml). The chloroform layer was separated, dried @fgS04), and evaporated 
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to dryness. The residue was chromatographed on a silica gel column (12 x 2 cm), eluting with benzene 

(150 ml) to give compounds (& - g.). In each case consult Table 4 for quantities of reactants, reaction 

times, and yields. For the reactions @), and &- a, wntinued elution with benzene (150 ml) after 

eluting 0, and a- a, gave &, X = =XI), (ee X = 2-Br), and a X = 4-Br). 

3-(3-Chlorophenyl)-2&dimethyl-3-bydmry-N-phenypropanothioamide @: 35 mg (36%); liquid: Ir 

(film) (v, cm-') 3368, 3264; 'H nmr (CDCb, 6, ppm) 1.30 (3H, s, Me), 1.38 (3H, q Me), 3.89 (IH, d, J =  

4.0 Hz, OH), 4.83 (IH, d, J =  4.0 Hz, C@XbCI), 7.09 - 7.58 (9H, m, ArH), 9.46 (lH, s, NH). Anal. 

Calcd for C17HlsNOCIS: C, 63.84; H, 5.67; N, 4.38; S, 10.02. Found: C, 63.75; H, 5.62; N, 4.21; S, 

10.06. 

3-(2Bromophenyl)-2&dimethyl-3-bydro1y-N-pheylpmpothioide @): 72 mg (29%); liquid: Ir 

(film) (v, cm") 3360, 3264; 'H nmr (CDCb, 6, ppm) 1.38 (3H, q Me), 1.53 (3H, s, Me), 4.10 (lH, d, J =  

4.0 Hz, OH), 5.44 (lH, d, J = 4.0 Hz, C H C m r ) ,  6.92 - 7.73 (9H, m, ArH), 9.96 (IH, s, NH). Anal. 

CalcdforC17HlsNOBrS: C, 56.05;H,4.98;N, 3.84; S, 8.80. Found: C, 56.12;H, 4.89;N, 3.75; S, 8.79. 

3 - ( 4 - B m m o p h e n y l ) - 2 & d i m e t h y l - 3 - h y d r o ~ i d e  (gj: 43 mg (17%); liquid: Ir 

(film) (v, cm-') 3368,3280; 'H nmr (CDCI,, 6, ppm) 1.33 (3H, q Me), 1.43 (3H, s, Me), 3.53 (lH, d, J= 

4.0 H4 OH), 4.93 (IH, d, J =  4.0 Hz, C w m r ) ,  7.08 - 7.64 (9H, m, ArH), 9.48 (IH, s, NH). Anal. 

Calcd for C17H18NOBrS: C, 56.05; H, 4.98; N, 3.84; S, 8.80. Found: C, 56.20; H, 4.83; N, 3.71; S, 8.74. 

Reaction of cis-2,5Diphenyl-4-methyI'u1o~olidine~thione with TMSI in the Presence of 

21112: According to the general procedure described for the reactions of & - &with TMSI in the presence 

of zinc iodide, a solution of compound Q (299 mg, 1.11 mmol), ZnI2 (710 mg, 2.22 mmol), and TMSI 

(1.34 g, 6.68 mmol) in chloroform (15 ml) was stirred for 6 days. Chromatography of the reaction mixture 

gave fim-3-methyl-4-phenyl-2-(N-phenylimino)ane (164 mg, 58%); liquid: Ir (film) (v, cm") 

1667 (C=N); 'H nmr (CDC13, 6, ppm) 1.49 (3H, d, J = 7.2 Hz, Me), 4.13 (lH, m, -mCS-), 4.39 (lH, d, 

J =  4.6 Hz, CaC&), 6.93 - 7.70 (lOH, m, ArH). Anal. Calcd for CL~HI~NS: C, 75.85; H, 5.97; N 5.53; S, 

12.65. Found: C, 75.73; H, 5.89; N, 5.48; S, 12.67. 

Reaction of 9f with TMSI in the Presence of Zinc Iodide: Acwrdiig to the procedure described for the 

reactions of & - with TMSI in the presence of ZnIl, a solution of % (126 mg, 0.393 mmol), ZnI2 (260 

mg, 0.815 mmol), and TMSI (576 mg, 2.88 mmol) was stirred for 3 days. Chromatography of the reaction 

mixture using benzene (100 ml) as an eluent gave 4-(3-chlorophenyI)-3,3-dimethyl-2-(N- 

pheny1iinino)thiethane (8E) (86 mg, 73%) and 2 (32 mg, 25 %). 



HETEROCYCLES, Vol. 43, No. 6,1996 1221 

ACKNOWLEDGEMENT 

The authors are grateful for the financial support by the Center for Biofunctional Molecules (CBM) and 

the Korea Research Instituted of Chemical Technology. 

REFERENCES AND NOTES 

1.  Y. Seo, K. R Mun, and K. Kim, &,&&qi& 1991,951. 

2. H. Oyama, K. Kitaori, T. Morita, S. Moriyama, and T. Uchiyama, Ipn. E&g ( Jpn. Kokai Tokkyo 

Koho) 61 109795 (1986); Hokko Chemical Industry Co., Ltd. (Chem. Abstr., 1986, &Z 22701 1); T. 

D. J. D' Silva, US Patent 4568671 (1986); Union Carbide Cop. (Chem. Abstr., 1986, E!&, 163746). 

3. Y. Egawa, K. Umino, Y. Ito, and T. Okuda, J. m., 1971, a 124; Y. Ito, K. UmiIIo, T. 

Seldguchi, T. Miyagishima, and Y. Egawa, J. -., 1971.a131. 

4. A. F. Michell, K. S. Murray, P. 1. Newman, and P. E. Clark, A&. 1. Chm., 1977, 3, 2439; K. S. 

Murray, P. J. Mewman, B. M. Gatehouse, and D.Taylor, 1. lk!.~~, 1978, 983. 

5. Y. Seo and K. Kim, Bull Korean Chem SPE, 1995, 356. 

6. A. Dondoni, A Bataglia, and P. Giorgiami, 1. PI& m, 1980, fi 3766; R G. Visser, J. P. B. 

Baaij, A. C. Brouwer and H. J. T. Bos, Tetrahedron m., 1977, 4343; V. Berlolasi and G. Gilli, Acts 

Q&, 1978, B &, 3403; A Dondoni, A Battaglia, and P. Giorgianni, 6 !&m h, m m  

Communn, 1977,43. 

7. J. Mulzer and T. Kerkmann, h. Chem Int. Ed _d, 1980,U 466. 

8. M. Sakamoto, T. Ishida, T. Fujita, and S. Watanabe, 1. Q& ik!& 1992, iZ, 2419. 

9. M. E. Jung, W. A. Andrus, and P. L. Omstein, Tetrahedro~ m, 1977, 4175; T. Morita, Y. 

Okamoto, and H. Sakurai, Bull, Chem SO; Jp_n, 1981, 267; G. Balme and J. Gore, 1. L?& Chem, 

1983, $$, 3336; M. E. Jung and M. A Lyster, J. Or= Chem., 1977, 3761. 

10. Compounds a and a are racemic mixtures. 

1 I .  Y. Seo, K. R. Mun, Y. Y. Lee, and K. Kim, I. Chem. h., 1992,%, 453. 

Received, 29th January, 1996 


