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Abstract-React ion of thioketones w i t h  l i t h i um t r i m e t h y l s i l y l d i a z o m e t h a n e  

sf fords alkynes, v inyls i lanes. 1.2.3-thiadiarolines. o r  1.2.3-thiadiazoles 

depending upon substrates and react ion  solvents. 

W e  have already demonstrated t h a t  the l i t h i u m  s a l t  of t r imethy ls l l y ld iazomethane (TMSC(Li)N2), a  

useful  [C-N-N] azole synthon.' smoothly reacts  v i t h  thiocarbonyl compounds such as thionoesters. 

d i th ioes ters ,  and carbon d i s v l f i d e  t o  g i ve  %subst i tuted 1.2.3-thiadia~ales.~ We now repo r t  the 

r e a c t i o n  o f  t h i o k e t o n e s  1 w i t h  TMSC(Li)N2, w h i c h  gives v a r i o u s  p roduc ts  2-5 depending upon 

substrates and react ion  solvents (Scheme 1). 
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D i v e r s i t y  of t h e  r e a c t i o n  w i l l  be apparent  f r om t h e  Table. Thiobenzophenone ( l a )  r e a c t e d  w i t h  

TMSC(Li)N2 i n  t e t r a h y d r o f u r a n  t o  g i v e  d ipheny le thyne  (2a). T h i s  r e a c t i o n  has precedent  i n  t h e  

r e a c t i o n  o f  benzophenone v i t h  T M S C ( L ~ ) N ~ . ~  However. replacement o f  t h e  r e a c t i o n  s o l v e n t  from 

t e t r a h y d r a f u r a n  t o  d i e t h y l  e t h e r  took  another  r e a c t i o n  course. g i v i n g  t h e  v i n y l s i l a n e  3a. A 

p o s s i b l e  mechanism f o r  t h e  f o r m a t i o n  o f  2a and 3a would b e  as  shown i n  Scheme 2: N u c l e o p h i l i c  

a t t a c k  o f  TMSC(Li)N2 an t h e  t h i o c a r b o n y l  carbon of 1s wou ld  g i v e  t h e  b e t a i n e  6. The Wolf f  

rear rangement  w i t h  e x p u l s i o n  o f  n i t r o g e n  would produce t h e  s t i l b e n e  d e r i v a t i v e  7. from wh ich  

e l i m i n a t i o n  o f  t h e  s u l f u r  and t r i m e t h y l s i l y l  moie t ies  would g i v e  2a. The f o r m a t i o n  o f  t h e  

v i n y l s i l s n e  3a would invo lve  the intermediacy of the  episu l f ide  8. which would release the su l f u r  

atom t o  g ive  9. Aqueous work-up would g i ve  3a.5 
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Scheme 2. 

Interest ingly.  no solvent e f fec t  was observed i n  the  react ions o f  (di-p-methoxy)thiobenzophenane 

( l b )  and th iop i va lophenone  ( l c )  w i t h  TMSC(Li)N2. g i v i n g  t h e  homologous a lkynes 2b and Zc. 

respectively. i n  both d i e t h y l  ether and tetrahydrofuran. 

Reaction o f  xanthione ( I d )  w i t h  TMSC(Li)N2 i n  d i e t h y l  ether af forded the 1.2.3-thiadiazolioe 4a,6 

while the use o f  tetrahydrofuran showed many spots on a  t h i n  l aye r  chromatogram. Adamantanethione 

(le), another c y c l i c  thioketone. gave the v iny l s i l ane  3b as a so le  i d e n t i f i e d  product i n  d i e t h y l  

ether. Changing the react ion  solvent t a  te t rahydro furan produced the 1.2.3-thiadiazoline 4b. but 

3b could not be found. An obvious intermediate i n  the  formation o f  4 would be 

10 produced by nuc leoph i l i c  at tack o f  TMSC(Li)N2 on the th iocarbonyl  carbon of 
B :r-1 

the c y c l i c  th ioketone i d  or l e ,  fo l lowed by cyc l iza t ion .  Aqueous work-up of 1 0  Me3Si \N// 

would g i ve  4. 10 

I n  cont ras t  t o  t h e  above resu l ts .  the  react ion  o f  d i - te r t -bu ty l th iaketone (If) gave r i s e  t o  removal 

of the t e r t -bu ty l  group and furnished 5 - t e r t - b u t y l - 4 - t r i m e t h y l s i l y l - 1 . 2 . 3 - t h i a d i l  (5)' i n  good 

yield. A  possible intermediate i n  t h i s  react ion  would be l l a ,  from which t e r t - b u t y l l i t h i u m  would 

be e l iminated t o  g i ve  5. A l te rnat ive ly .  expuls ion of isobutylene and l i t h i u m  hydr ide as depicted 

i n  l l b  would a f f o r d  5  (Scheme 3). It i s  not decided which mechanism i s  a c t u a l l y  involved. but we 

favor the former though a l l  attempts t o  t r ap  e i t h e r  t e r t - b u t y l l i t h i u m  o r  isobutylene failed. 

-5 
- LiH 

SiMe, l l b  Scheme 3. - 
I n c i d e n t a l l y .  we f o u n d  t h a t  d i - t e r t - b u t y l t h i o k e t o n e  ( I f )  s m o o t h l y  r e a c t e d  w i t h  

trimethylsilyldia~omethaoe i n  d i e t h y l  ether (ODC, 2h: r.+. lh). A f t e r  concentrat ion i n  vacua. the  

r e s i d u e  was h e a t e d  a t  80-90'C (26mmHg) f o r  l h  t o  g i v e  t h e  e p i r u l f i d e  12, bp 110- 

120"C/26mmHg(Kugelrohr). i n  89% y i e l d .  Treatment  o f  1 2  w i t h  t r i p h e n y l p h a s p h i n e  (80DC. 17h) 

af forded t h e  v i n y l s i l a n e  13. bp 85-95'C/30mmHg(Kugelrohr), (65Zy ie ld )  and t r i p h e n y l p h o s p h i n e  

su l f i de  (95Zyield) (Scheme 4). 
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Table.' Reaction of Thioketones (1) w i t h  Lithium Trimethylsi lyldiarmethhne 

Reaction 
Thioketone Solvent Temp. & Time 

I so la ted  mpDC o r  
Y ie ld  (I) bp'C/mnHgC 

A i M g  
Ph2C=S ~ t ~ o  -709c. l h ;  0% l h  ph,C=C \,, (3a) 41 140-150117 

[ 11 510. 251d 
( l a )  THF -70% lh; 0°C. l h  + c ~ c - ~ ~  (2.) 46 59-60 

[60-61 I e  

~ t ~ 0 j  -70°C. 0.5h; 0°C. l h  (4a) 74 120-128 
Me (dec) 

N-NH 

Et20 -70% lh; 0°C. 0.5h 100-1 1011 7 

( l e )  THF -70°C. lh; 0% l h  124-127 
(dec) 

a) Unless otherwise stated. the  react ion  war  ca r r i ed  out  as a t y p i c a l  procedure. b) A l l  of the  
products gave sat is fac tory  IR and IH-NMR spectra. New compounds were f u r t h e r  i d e n t i f i e d  by 
e lemen ta l  ana l ys i s .  c) D i s t i l l a t i o n  was c a r r i e d  out  b y  a Kuge l roh r  apparatus. d) 8.-Th. 
GrBbel and 0. Seebach. Chem. Ber.. 110. 852 (1977). e) Reference 4. f )  To TMSC(Li)N2 i n  E t70  
( 1 2 m l )  was added l b  i n  E t 2 0  (1ml ) -benzene (3.1). g )  M. S. Newman and 0. E. Re id .  
J. Org. Che!.. 23. 665 (1958). h) To TMSC(Li)N2 i n  THF (10ml) was added l b  i n  THF (3ml)-  
benzene ( lml ) .  i) H. Bock and H. A l t ,  Chen. Ber.. 103. 1784 (1970). j )  To TMSC(Li)N2 i n  Et20 
( l l m l )  was added i d  i n  Et20 (2.1)-benzene (6ml). k) When THF was used. the  format ion of many 
products was observed an a t h i n  l aye r  chromatoplate, but  5 could not be found. 



Scheme 4. 

D ivers i ty  of the products and dramatic solvent e f f e c t s  observed i n  the react ion  o f  thioketones w i t h  

TMSC(Li)NZ may provide a c l ue  t o  a new i n s i g h t  i n t o  t h e  mechanism o f  organic reactions. 

Ar a t y p i c a l  experimental procedure fo r  the react ion  of thioketones v i t h  TMSC(Li)N2, the react ion  

of thiobenzaphenone ( l a )  w i t h  TMSC(Li)N2 i n  t e t r a h y d r o f u r a n  was c a r r i e d  o u t  as  f o l l o w s :  To a 

solut?on o f  trimethylsilyldiazamethane8 (2.2M hexane solut ion.  0.55ml. 1.2mmol) ~n tetrahydrofuran 

(10ml) was added dropwise n - b u t y l l i t h i u m  (15% hexane s o l u t i o n .  0.76ml.l.Zmmol) a t  -70°C under 

argon. and the mix ture  was s t i r r e d  a t  -70°C for 20min. A so lu t i on  o f  thiabenzophenone (la. 198mg. 

lmmol) i n  tetrahydrofuran (3rnl) was then added a t  -70°C. The mix ture  was s t i r r e d  a t  -70°C f o r  lh. 

and then a t  ODC f o r  lh. The mixture was t reated w i t h  ice-water and extracted v i t h  d ie thy l  ether. 

The e t h e r e a l  e x t r a c t s  were washed v i t h  water. d r i e d  over  anhydrous magnesium s u l f a t e ,  and 

concentrated i n  vacua The residue was p u r i f i e d  by column chromatography on s i l i c a  ge l  (BW-820MH. 

F u j i  Oavison) w i t h  hexane t o  g ive  diphenylethyne (Za. 8lmg. 46%). 

REFERENCES AND NOTES 

1. For P a r t  67. see Y. Hamada. M. Shibata.  T. Sugiura,  S. Kato, and T. S h i o i r i .  J. Org. Chem.. i n  

press. 

2. For a review. see T. S h i o i r i  and T. Aoyana. J. Synth. Org. Chem. Japan. 44. 149 (1986). 

3. T. Aoyama. Y. Iwamoto. and T. Sh io i r i .  Heterocycles. 24. 589 (1986). 

4. E. W. C a l v i n  and B. J. Harni l l .  u r n .  Soc. P e r k i n  1. 869 (1977). 

5. The a l t e r n a t i v e  mechanism th rough  t h i o p h i l i c  a t t a c k  f o l l o w e d  b y  e p i s u l f i d e  f o r m a t i o n  

accompanied w i t h  expulsion o f  n i t rogen can no t  be completely excluded. 

-~ 

6. The a l t e r n a t i v e  s t ruc tu re  1 4  o f  the product which was der ived by t h i o p h i l i c  

a t t a c k  of TMSC(Li)N2 w i l l  be exc luded s i n c e  t h e  'H-NMR spectrum of t h e  

p roduc t  revea led  t h a t  p ro tons  o f  t h e  t r i m e t h y l s i l y l  group were s t r o n g l y  

deshielded (6 -0.17. 9H. r )  by the benzene nucleus. 
&Me3 i d  .-, 

7. D e s i l y l a t i o n  o f  5 smooth ly  proceeded t o  g i v e  5-tert-butyl-1.2.3-thiadiazole. bp 70- 

80"C/27mmHg(Kugelrohr). b y . t h e  a c t i o n  o f  e i t h e r  t h e  f l u o r i d e  i o n  (KF.2HZ0. Bu"NC1. 

a c e t o n i t r i l e ;  r.t., 0.5h: 904) o r  t h e  hyd rox ide  i o n  (LiOH.H20. H20-MeOH (1:5): r e f l u x .  lh:  

76%). 

8. S. Mor i .  I. Sakai. T. Aoyama. and T. S h i o i r i .  @m. Pharm. Bull.. 30. 3380 (1982). 

Received, 14th  February. 1987 


