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THIAZOLES FROM DIMETHYL N-(ETHOXYCARRONYLMETHYLJIMINODITHIOCARBONATE AND 

ISOTHIOCYANATES. 
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-- An e f f l c l e n t  s y n t h e s r s  of p e r f u n c t l o n a l y l e d  1,3- thlazales  2a-2b w l t h  good 

YleldS h a s  been c a r r i e d  o u t  by a cyc locondensa t~on  r e a c t l o n  between t h e  a - m e t s l l a t e d  

d lmethy l  N-(ethoxycarbonylmethylllm~n~d~tn~~~a~bonte and  a r y l  o r  a lKyllsothrocyanates .  

In t h l s  paper  we g lve  account  of an e f f i c i e n t  s y n t n e s l s  of 5 -a ryUar  alKyl)am~no-4-ethoxycarbonyl- 

2-methylthlo-1,3-thlazoles 2a-Zf .  These p e r f u n c t i o n a l y z e d  1 , 3 - t h l a m l e s  can  be  u s e d  a s  

bulldlng bloCKs t o  o b t a l n  o t h e r  heterocyclic r t r u c t u r a i  complex sys tems  by a c o n v e r g e n t  connect ion 

w l t h  SPec~f lC  s y n t h o n s .  Thus ,  t h e  m e t h y l t n l a  on C2 can be substituted by halogen, 0-, N-, and  C- 

n u c i e w h l l e s  by o r  w l t h o u t  a p r e v i o u s  ox lda t lon  of t h e  su1flde.l Tn l s  s t r a t e g y  c a n  be used, f o r  

LnstanCe, 7.0 obtain t h e  f a m o t l d l n e ,  a n  l n t . e r e s t l n g  antiulcer agent . '  By o t h e r  hand ,  t h e  

e t t ~ o x y c a ~ ~ o n y i  on ~4 can be t h e  s t a r t m g  p o m t  f a r  a new neterocyci lzat1on3 t o  a z a d l a r y l  compounds 

that .  can be used as t a r g e t  molecules t o  o b t a m  compounds of blologlcal ~ n t e r e s t . ~  Addl t l ana l ly ,  

t h e  presence of t h e  dmlne s u b s t l t u e n t  on C5 can make possible t h e  fus ion  of o t h e r  n e t e r o -  o r  

homOCyCLes of vai'lable topology w l t h  1.3-tthlazole mmety.  

We have  previously r e p o r t e d  t h a t  t h e  d imethy l  N-(ethoxycarbonylmethyl]~m1nod1th~oca~bon~t (EMIC), 

1, IS an u s e f u l  syn1,het t r :  equivalent of t h e  Et.OZC-C4-NX-SHe r y n t h o n  t h a t  ~s a s t r u c t u r a l  

uni t .  p r e s e n t  i n t o  1 .3 - th lazo les  whose s u D s t ~ t u e n t s  on C5 p o n t l o n  come f rom an U n s a t u r a t e d  

e ~ e c t r o p ~ i ~ e . ~ h u s ,  5-aiK~lthlo-4-ethox~c~rDon~i-2-matn~lthlo-1,3-thlazoles h a v e  been o b t a l n e d  by 

d c y c l o ~ o n d e n s a t m n  r e a c t i o n  of EMIC w i t h  ca rbon  d i su l f tde ,  a n d  l a t e r  a lKyla t lon  of m t e r m e a l a t e  

1 , 3 - t h l a z 0 l e - 5 - t h l o I a t e  w l t n  alKyl h a l ~ d e s . ~ , ~  

We d e s c r l b e  now an e f f l c l e n t  s y n t h e s l a  of 5 - a r y l ( o r  alKyllamino-4-ethoxy~a~D0nyl-2-~ethyithlo- 

1 , 3 - t h ~ a z o l e s ,  Za-Zf, by a cyclocondensat.lon reaction b e t w e e n  t h e  a - m e t a l l a t e d  EMIC a n d  

a r y l  and  aiKyl l r o t n l o e y a n a t e s  (Scheme I). 

2a-2f 
R :  a, P h :  D, p - F C 6 H q ;  c ,  p - M e C 6 H 4 ;  d ,  p - M e O C g H q ; e ,  E t ;  f ,  n - B u  

-Scheme 1- 



Different base/soluent systemr, base/EMIC proportions, and reactton eondltlons for metallatLon of 

I, and condensatlon of o-metallated EMIC wlth phenyl lsothlocyanate were tested. The results 

have been gathered ~n Table I. 

Table 1. Observed ylelds for 4-ethoxycarbon~l-2-methylthlo-5-phenylamlno-l,3-th~azole, 2a, 

f ~ o m  1 and phenyl isothlaeyanate. 

r-eactkon condltlans 

Run Base/solvent Rase/MIC/Fhl(CS metallatLon condensatlon yleld(%)a - 
1 KBUtO/TF 1,1/1/1 20"~/0.5 h 2OoC/0 .5 I> 3 6 

2 KF5Ut0/TlF l.l/l/l -7B°C/0.5 h -7B°C/0.5 h 119 
2OOC/2 h 

3 m%/w I. WI/I -78°C/0.5 h -7B°C/0.5 n 90 
ZOOC/2 h 

4 NWCEfjO 1.5/1/1 20°C/2 h b 1 

5 N w ' m  1.5/1/1 o0c/0. 5 h ZO°C/O. 5 h C 1 

6 N ~ C H ~  ---/I/% 20°C/2 h 19 

al~~lated product. Except in the lndlcated cases none other product was detected by TLC except I. 

bls(4-ethoxyrarbonyl-2-methyltnlo-I-phenyl lmld~zolyl~dlsulfane was obtalned (101) Dy 

ac~dif~eatlon to pH 5 of the reactlon crude after of the extractlon wlth dlethyl ether at baslc pH 

with negative result." c~etnyl N-pneny~dlth~ocarbamate was obtalned w ~ t n  a yield of 45%. dme 

foilow~ng condltlons were used: cHZcl2/NaOH-H~o (4rl/n-Bu4Pf,Br-. 

In all cases, except runs 4 and 5, the I,3-thlazole 2a was the unlque isolated product. The best 

result in 2a was obtalned with the K5ut0/m system (Table I ,  run 31. From run 4 a solld wlth a 

melting polnt of eOO°C was Isolated and ldentifled as blr[5-(4-ethaxycarbonyl-2-methylthylthlo-1- 

phenyl )~mldazolyl]dlsulfane by aecordlng wltn ir, IH- and i3~-nmr data.' A related result has been 

aesmlbed Ln the llteraturee for the cyclocondensatlon reactlon of N-tosylmethyllsocyanlde and 

~sothlocyanates wlth tha NWRSC system. 

F m m  the results gathered in Table I, the snlthesls of 5-aryllor alKylIamln0-4-ethoxycarbonyl-2- 

methyltn~o-I, 3-thlazoles, 2a-2f, was v e r ~ r  led with an w r  excess of m'o, ana n-deff lclent and n- 

excess my1 isothlocyanatess, and alKyl isothlocyanaten. The results have been collected in Table 

' 2. 

AII new compounds have Deen fully characterized from thew 11'. I~-nmr, 13~-~w, and ms data 

together P sdtlsfacto~y dnalytlcal data, The IF. IH-, L3~-m, and ms Key data nave Deen gathered 

~n Table 3. 

The ir data support the presence of an amlne and conjugated carbonyl groups. The slngle band at 

3220-3420 cm-1 can be asslgned t,o a NH group, 9 and the band at 1660-1730 cm-1 to a carbanyl group 

of a conjugated eater wlth an unsaturated system (Ref. 9, P. 177). 
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Table 2. Observed Ylelds by t h e  SYnthesls of 5-aryl(or alKyl)amlno-4-ethoryca~bony1-2-melhylth~o- 

2c p-MeC6H4 73 64-6sb 

2d p-MeOC6H4 55 57-5eb 

2e ~t 59 l l q u l d d  

2f N-BU 77 i ~ q u ~ d d  

a ~ ~ e ~ d  i n  pur l f lea  Product. b ~ e c r ~ s t a l l l z e a  from methanol. C R e ~ r ~ s t a l l ~ z e a  from hexane. d r u r ~ f ~ e d  

by slllca gel f lash  chromatagrapny 

Compound NH(a) CO(s) NU SM3 C2 C4 C5 co SCH) M . + ( I o o ' ~ )  M ~ S - C = S + ( Z  1 - - - - - - - - 
2a 3400 1660 9 .80a  2.65 1 6 4 . 7 2 ~  l W . 6 4  122.90 164.76 17.56 294 20 

2b 3280 1690 9.58' 2.62 156.89 146.20 122.80 164.49 17.59 312 44 

2C 3220 1730 9.60a 2 .62  156.44 145.50 122.15 164.35 17.32 308 13 

2d 3300 1700 9.47= 2.59 158.17 133.84 121.54 164.34 17.37 324 25 

The ' ~ - n m r  d a t a  Prove t h e  Presence of an  e thy l  e s t e r ,  a methylthlo,  and a secondary amlne groups. 

The slgnals observed a t  2.52-2.65 PPm suppor t  t h e  presence of a me*hylthlo group bounded t o  a sp2 

capbon,lC' and t h e  signals a t  9.47-9.80 PPm and 7.27-7.40 ppm an aromat lc  (2a-2d) o r  aliphatic 

(2e-2fI secondary  amlne groups (Ref. 10, p. 118). 

The 13c-nmr d a t a  suppor t  t h e  Proposed s t r u c t u r e  t o  2a-2f compounds. The assignment of slgnals t o  

C2 and C4 carbons is proposed by comparlron w l t h  t h e  chemlcal s h i f t s  repor ted  by us f o r  C2 and C4 

carbons  of 5-ary l (0r  alKylth~ol-4-ethoxycarbonyl-2-methylthylth~o-l,3-thlzoles (C2: 161.73-163.74 

ppm: ~ 4 :  137.74-141.46 ppm1.5 

The ms d a t a  ape according t o  t h e  proposed s t r u c t u r e  t o  2a-2f i,3-thiazoles. In a l l  cases t h e  base 

peaK has  been t h e  molecular ,an, and a common ,an m/z:91 has  been detected.  Thls peaK can be 

reasonably  assigned t o  MeS-CzS' Lon (Ref. 1, p. 2441, and i t s  formatton precludes any  o t h e r  

~ e l a t l v e  d l s p ~ ~ l t l o n  of t h e  s u l f u r  heteroatams In t h e  molecular lo". 

Thus, t h e  syn the r l s  of 1,3-thlazoles by t h l s  method has  shown t o  be hlghly Selectlve because f o u r  



d i f f e r e n t  products can be a r lg ina ted  taKlng i n to  account t h e  r eg~ose l ec t l v l t l e s  of condensatlon 

ana  cycllzat lon stepsR (Scheme 2). 

SMe 

O SMe 
E ~ O L N G S M ~  

- Scheme 2- 

Although Some r e l a t ed  syntheses  nave been p r ev~ous ly  descrlbed -eyelocondensatLon reactions of 

n l t r i i e  Ylldes w i t n  m o n o t n i ~ e s t e r s , ~ ~  a - m e t a l l a t e a  l s o c y a n l d e s  w l t h  c a r b o n  d ~ s u l f i d e , ~  

mnnotluo,l2, and  d l t h ~ o e s t e r s ; ~ ~  EMlC w l t n  carbon d~sulfide?sb and rear rangement  of m e s o m u  

I . ~ - D X ~ Z O I ~ S  t o  rnesomnlc 1 3 - t h l a z o ~ e s ~ "  none of t h e s e  me thods  a l l ows  t o  o b t a l n  t h e  

peFfunctlonalyzed 1,3-thmzoles descrlbed in t h i s  paper. 

EXPERIMENTAL 

Meltmg poln t r  were determined in a B&hz 520 a p p a r a t u s  in capillary tubes and are uncorrected.  

 he ir spec t r a  were recorded on a PerKln Elmer 781 spec t rometer .  The IH- and  13c-nmp spec t r a  were 

PecoPdea on a Var lan  FT BOA spec t rometer  (79.542 MHz f o r  L~ and 20.00 MHz f o r  1 3 ~ ) .  Solutions In 

CDcl3 (13% and 25r w/v, respectively) a t  303OK were used. Chemical s h l f t s  a r e  quoted In d values 

u s ~ n g  TMS as internal reference .  Mass spect ra  Were recorded an  a Var lan  M a t t  111 spec t rometer  by 

e l e c t ~ o n  impact technique ( T O  ev).  AII elemental analyses were s a t l s f ac to rmr .  S ~ h c a  gel 60 f ~ 5 q  

plates (MercK) were used f o r  TLC, and sl l lca se l  273-400 mesh (MercKl was used f a r  conventional 

f lash  column chromatographles. 
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Synthesis of 113 was accompl~rhed from e t h y l  e s t e r  glyclne hydrochloride (Aldrlch Chemle), carbon 

d i s u ~ f ~ d e ,  and methyl ladlde fauowmg t h e  procedure described prevmusly by us.5 a - ~ e t a ~ ~ a t e d  I 

Was condensed w l t h  phenyl l so th locyana t e  in d l f f e r e n t  base /so lvent  systems a n d l o r  reac t lon  

condltlonr (Table 1). The lsolatlon of products was performed followmg a general procedure w l th  

Speclal f e a t u r e s  ga the red  i n  Table I. 

General procedure. To a s t i r r e d  solutlon of KBU'O (0.785 g. 7 mmol) ln 50 mi d r y  THF ( a t  -78OC 

under nltrogenl war added dropwise a solutlon of 1 I1 g, 5 mmol) In 4 ml d r y  THF. A f t e r  0.5 n. a t  

-7B°C, d .'olutlon of 5 mmol of lsothlocyanate in 4 ml d r y  THF was slowly added. Aftel. 30 mrn. a t  - 

78'C, t h e  mlxture  war allowed t o  s t and  a t  room t empera tu re  f o r  2 h., and was t hen  quenched wl th  

water ,  and ex t r ac t ed  w l tn  d le thyl  e t h e r  (4x30 ml). The comblned e the rea l  e x t r a c t s  were dr led  on 

MgS04 I12 h.), and  evapo ra t ed .  The product  was l ro l a t ed  by prec lp l ta t lon  w l th  pentane and 

Pec rys td l l ued  ( 2 ~ - 2 d ) ,  OP f rom slllCa gel f l a s h  chromatography 2e: n-hexane/e thyl  a c e t a t e :  

90/10 v/v;  2f: 0 -hexane / e thy l  a c e t a t e :  95/5 v/v.  

4-Eth0xyca~b0nyl-2-metnylt~o-5-ph~nyIamno-1,3-thlazol, 2a. I r  lKBr pe l le t )  3400, 2~>10-ZR20, 

Ib60, 1620. 1590, 1570, 1420. 1255, 1205, 790 cm-l. I H - N ~ P ,  dlppm): 1.42 I t ,  3H, CH3CHZ, .J:7.0 

Hz), 2.65 (s, 3H, SCH31, 4.41 14, ZH, CH2CH3, .J-7.0 Hz), 7.05-7.53 lm, 5H, Ph), 9.80 lbs, 

IH, N H ) .  1 3 c - ~ m r ,  dlppm): 14.56 (CHJCH211 17.55 (SCH3), 60.87 (CH2CH31, 118.61 

(P-C) ,  122.90 (CJI ,  123.81 (0-c), 129.69 ( m - c ) ,  140 .64  ( ~ 4 1 ,  155.79 ! ~ p s o - c ) ,  

164.72 IC21. 164.76 (C02Et) .  Us 1x1: 29h ( 9 4 ) ,  295 (LV.3), 299 i100.01, 248 (37.11, 247 

(3.7). 215 (77.11. 214 (19.41, 91 (19.7). 77 (15.1). 

4-Ethoxyca~bonyl-5-p-fLuorphenyl~m1n0-2-methyIth~0-l,3-th1azole, Zb. I r  (KBr pe l le t ) :  3280, 

3100, 29'90, 1690, 1670, l600, 1580, 1470, 1230, 1200, 1190, 860, 780 cm-'. 'H-Nmr, dIPPrn1: 1.43 

It, 3H, CH3CH2, J=7.0  HZ), 2.62 ( r .  3H. SCH3), 4.41 (4 ,  2H. CH2, 5 ~ 7 . 0  Hz), 6.81-7.34 

(m, 4H, Ar ) ,  9.58 (bs ,  IH, NH). 1 3 c - N ~ P ,  d(PPm): 14.53 (CH3CH21, 17.59 lSCH3), 60.95 

(CH2CH3), 116.48 ( d , m - C , 2 ~ ( L 3 ~ , L 9 ~ ~ = 2 2 . 6  Hz) ,  120.28  (d.0-C, 3 ~ ( 1 3 ~ , 1 9 ~ ) : 1 1 . 8  Hz), 

122.80 IC51, 137.06 Id, ip.90-C, s ~ ( 1 3 ~ , 1 9 F l = 2 . 6  Hz), 146.20 IC41, 156.89 IC21, L59.38 

l d . p - ~ . ~ ~ ~ ~ ~ ~ . ~ 9 ~ ) = 2 4 4 . 4  Hz), 164.69 (C02Et l .  Ms (1 ) :  314 (10.31, 313 (19.1), 312 (100.01, 

266 (45.61, 265 4 .  233 (69.11, 232 (45.61, 95 (19.11. 91 (44.11. 

4-Eth0~y~arb0nyI-5-p-methyLphenylam~n0-2-etnylthlo-1,3-thiarole. 2c. I r  (KBr pellet): 3220, 

3000, 2900, 1730, 1660. 1590. 1580, 1420, 1270, 1?00, 820, 780 ern+. 'H-Nmr, dlPPml: 1.42 (t, 3H, 

CK3CH2, Jz7.1 Hz), 2.32 ( r ,  3H, CH3-Arl,  2.62 Is, 3H, SCH31. 4.41 (q, 2H, CHZCH3, 

577.1 Hz), 7.10 (m,  4H, A r ) ,  9.60 Ibr,  IH, NHI. l 3 c - ~ m r ,  d(ppm): 14.22 (CHJCH~I ,  17.32 

lSCH3). 20.46 (CH3-Ar ) ,  60.47 (CH2CH3), 118.38 lo-C), 122.15 (C51, 129.84 I P -  

c),  133.48 ( ~ p s o - c ) ,  137.92 (m-c), 145.50 (~111, 156.44 ( ~ 2 1 ,  164.35 ( c o ~ E ~ ) .  US ( X I :  

310 (9.21, 309 (14.91, 308 (lOO.O), 262 (48.61, 261 (8.11, 229 (64.51, 228 (16.71, 91 (13.2). 



4-EthoX~~a~b0n~I-5-~-methoxyphenylam~no-2-methylthlo-1,3-th~azole, 2d.  Ir (KBr p e l l e t ) :  3300,  

3160. 3110, 2990, 1700,  1660, 1540 .  1510, 1480 ,  1300, 1270,  770 ,  6 7 0  e m - l .  ' ~ - N m r ,  dlppm): 1.41 

( t ,  3H ,  CHJCHZ.  5:T.O Hz) ,  2 .59  (s, 3H,  SCH31,  3 . 7 8  (s, 3H.  0 C H 3 ) ,  4 . 4 2  (q .  2 H ,  

C H 2 C H 3 ,  5 ~ 7 . 0  Hz ) ,  6 .77-7 .47  lm,  4 H ,  A r l ,  9 . 4 7  ( b r ,  I H ,  N H ) .  1 3 ~ - ~ m r ,  d lppm):  14 .26  

(CH3CH2) ,  1 7 . 3 7  ( S C H 3 ) .  55 .19  (OCH31, 6 0 . 4 4  ( C H z C H 3 ) ,  113.92 ( ~ p s o - C l ,  1 1 4 . 5 4  

(m-C) ,  1 2 1 . l 4  ( 0 - C ) ,  121 .54  ICSj ,  1 3 3 . 8 9  ( C 4 ) ,  1 5 6 . 4 8  ( p - C ) ,  158.17 (C21, 1 6 4 . 3 4  

( C 0 2 E t l .  M s  (%I: 326 (10.61, 3 2 5  (15.81, 324  (100.0),  2 7 8  (79 .0) ,  2 7 7  15.31, 2 4 5  (31.11, 2 4 4  

(21.61, 9 1  (25 .3) .  

4-Etho~yca~bonyL-5-eth~lam~no-Z-methylthIo-1.3-th~szol, 2e.  Ir 1fllmI: 3310, 2980, 2860,  1710, 

1660, 1550, 1390, 1220, I150 cm". I H - N N I ~ ,  d(Ppm1: 0.93 ( t ,  3H,  CH3CH2NH, J z7 .1  Hz), 1.35 (1,  

3H,  CH3CH20C0,  .1=7.0 Hz), 2.56 (s, 3H, S C H j ) ,  3.11 (qd ,  2H, CH3CH2NH, .Jz7.1 , 5.0  Hz), 

4 .27  (q ,  2H, CH3CH20C0,  5 -7 .0  Hz) ,  7 . 4 0  ( b t ,  I H ,  N H , J - 5 . 0  Hz).  1 3 c - ~ m r ,  d(ppm1: 13.39 

( C H 3 C H 2 0 C 0 ,  C H 3 C H 2 N H ) .  1 6 . 5 1  ( S C H j I ,  4 2 . 8 8  ( C H 3 C H 2 N H ) .  5 8 . 8 5  ( C H 3 C H Z O C O I .  

117.87 (C5),  1 4 2 . 5 0  (C41, 161.83 (C2j.  162.96 f C O 2 E t I .  M t  1%): 2 4 8  18.31, 2 4 7  19.21, 2 4 6  

(100.0), 200  (20.2), 199 (3.51, 167  5 l  I66  (22.11, 9 1  (15.0).  

4-Ethoxycarbonyl-5-n-butylam1no-2-methyltho-l,3-thlzole, Zf.  Ir (film): 3 4 2 0 ,  2 9 0 0 .  1 7 0 0 ,  

1660, 1550. 1460 ,  1420 ,  1200, 1150 c d .  I H - ~ m r ,  d(PPm): 0.93 (t., 3H,  CH3(CH213. Jz7.O HZ), 

1.35 (m, 4 H ,  CH3(CH2I2CH2NH),  1 . 4 2  It., 3H ,  C H 3 C H 2 0 C 0 ,  5.7.1 Hz) ,  2 .52  ( S ,  3H,  SCH31,  

3 .10  (m, :H. CH3fCH212CH2NHl, 4 .27  (4, 2H. C H 3 C H 2 0 C 0 ,  .J:7.l Hz) ,  7 . 2 7  l o t ,  IH,  N H ,  

5 - 7 . 2 7  Hz ) .  1 3 c - ~ m r ,  d lppml :  12.87 (CH3(CH2131, 13.82 ICH3CH20CO),  1 7 . 0 8  (SCH3) ,  19.08 

(CHjCH2(CH2)21 ,  30 .51  ( C H 3 C H 2 C H 2 C H 2 N H ) ,  48 .18  (CH3(CH2)2CH2NH),  5 9 . 4 0  (CH3CH20CO),  

118.33 (C4) ,  1 4 3 . 0 2  (C51, 162.73 (CZ), 163.73 (C02Et . ) .  H s  ( X I :  2 7 6  (8.71, 2 7 5  (10.11, 2 7 4  

(mn .u ) ,  Z Z R  (35.3). 227 (4.11, 195 14o . i ) ,  1 9 4  (8 ,3 ) ,  91 c12.01. 
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