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The reac t ion  of p -ch lo roa lky la ry l  th ioe thers  wi th t r imethyls i ly l  enol e thers  (TMSE) has  been proposed  as 
a new method for  p repar ing  complex polyfunctional compounds f ro m  simple p r e d e c e s s o r s  [1, 2] 
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Alkyl- ,  a ry l - ,  and a lkoxy-subst i tu ted olefins were  used for  this  purpose .  In the p resen t  work, we studied 
the poss ible  ca r ry ing  out of a s imi la r  scheme using 1 , l -d imethyla l lene  (D (DMA). 

It is  known that  the reac t ion  of (D with PhSC1 and CH2C12 p re fe ren t i a l ly  gives 3 -ch lo ro -3 -mc thy l -2 -pheny l -  
th iobut -2-ene  (]]Ib) (a t e r t i a r y  ch lo ro-a ry l th io  adduct) in a yield of 70% [3], while the addition of 2,4-(O2N)2C6 �9 
H3SCI in CC14 leads to the p r i m a r y  chloroadduct  - 1 -ch loro-2- (2 ,4-d in i t rophenyl th io) -3-methylbut -2-ene  (lid) 
in a 60%yield  [4] 
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However ,  we we re  unable to  r ep roduce  these  data.  It was shown that ,  in fact ,  the composi t ion of the p rod -  
ucts  fo rmed  f r om (D and ArSC1 is l a rge ly  dependent on the reac t ion  conditions and on the na ture  of the a ry l  sub-  
sti tuent in the reagent  (Table 1), and that In most  cases  not only lI and HI a re  fo rmed,  but a lso admixtures  of an 
unestabl ished s t ruc tu re  (according to  PMR data, up to  30% of the reac t ion  mixtures) .  The optimal conditions 
for  the p re fe ren t i a l  p repara t ion  of adduct (Ha) a r e  a r eac t ion  in C2H2C14 at 20~ The p re fe ren t i a l  format ion  of 
the t e r t i a r y  chloro adduct (Igc) is observed  if the reac t ion  is c a r r i e d  out at -78~ 

Poss ib le  alkylation of TMSE by a mix ture  of adducts (II + lID was studied for  the example of reac t ion  with 
2 - t r ime tb j l s i loxypropene  (IV) (a TMSE of acetone).  In analogy with previous  data, the r eac t ion  was ca r r i ed  out 
in the p r e s e n c e  of both AgBF 4 (method A) and ZnC12 (method B) [1, 2]. Best  r e su l t s  a re  obtained with method B, 
and the yield of the  requ i red  end product  2 -me thy l -3 - (a ry l )hep t - en -6 -one  W) is mainly de te rmined  by the  con-  
tent  in the init ial  mix ture  of the p r i m a r y  chloro  adduct (ID. It i s  probable  that  the t e r t i a r y  i so m er  i s  eithe:: 
less  act ive in this  reac t ion ,  or  it undergoes secondary  t r ans fo rma t ions  in the  p r e sen ce  of Lewis acids * 

*After  the reac t ion  mix ture  is  t r ea t ed ,  compound (Ig) is not p resen t  in it; the  i so m er  of adduct W), c o r r e -  
spending to the condensation of (lid with (IV) at the t e r t i a r y  C atom, was not detected.  
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(Jr) ~ + (II-[-Ill) ZnCl, (B)" k/.-.~/~ 
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(IIIb):(Iib) Yield (V), % (Ilia) : (IIa) Yield (v), % 
95 : 5 0 (A) 2 : i 39 (A) 
4 : 1 26 (A) i : 2 48 (13) 

Similarly, the reaction of a mixture  of (Ha +IIIa) (ratio 2:1) with cyclohexanone TMSE (V1) led to 2-[3- 
methyl-2-(4-chlorophenylthio)but-2-enyl]cyclohexan-1-one (VII) and the reaction with cyclopropyl methyl  ketone 
TMSE (VIII) gave 3-(4-chlorophenylthio)-4-methylpent-3-enyl cyclopropyl ketone (IX) (yield 44% by method A 
and 61% by method ]3). 
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The reaction studied can also be extended to trimethylsiloxy-l,3-dienes. It was shown that in the presence 
of ZnCI2, the alkylation of l-trimethylsiloxybutadiene (X) (a erotonaldehyde TMSE) and 1-trimethylsiloxyfuran 
(XII) (a crotonolactone TMSE) with the (Ha +IIla) mixture proceed smoothly, and in both eases T-alkylation is 
exclusively observed 
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In all the cases  studied, as  a resul t  of the alkylation of TMSE by a mixture  of adducts (II + ]II), the 2 -a ry l -  
thioprenyl substituent is  introduced into the molecule of t h e  carbonyl p redecessor .  Adducts of 1,1-dimethyl-  
allene with ArSCI can thus  be used as C 5-eleetrophilic synthons in the preparat ion of various isoprenoid blocks 
containing the synthetically useful vinyl sulfide grouping. 

E X P E R I M E N T A L  

The GLC analyses were ca r r ied  out on the XE-60 phase (5%), column 1 m x 4 mm,  t i m e - i o n i z a t i o n  de-  
tec tor ,  LKhM-8 MD apparatus.  The PMR spectra  were run on a Varian DA-60-IL (60 MHz) and Bruker  WM-250 
(250 MHz) spec t rometers  with TMS as the internal  standard.  The mass  spectra  were run on a Varian CH-6 ap-  
paratus .  Prepara t ive  separat ion of the products was car r ied  out on 250 • 300 mm glass  plates with a 2-ram- 
thick SiO z s ta t ionary layer .  

Tr imethyls i ly l  enol e thers  of acetone (IV), cyclohexanone (VD, and cyclopropyl methyl ketone (VIlD were  
obtained f rom the corresponding ketones by the method in [5]. Tr imethyls i ly l  enol ethers  of crotonaldehyde (X) 
and crotonolactone (XID were  obtained by the method in [6]. 

1,1-Dimethylallene (D was obtained f rom dimethylethynylearbinol  as descr ibed in [7]. 

Reaction of 1,1-Dimethylallene (D with 4-Chlorophenylsulfenyl Chloride. A solution of 2.68 g (15 mmoles) 
of 4-C1CGHISC1 in 10 ml of C2H2C14 was added at ~20~ to a solution of 1.36 g (20 mmoles) of DMA in 15 ml of 
C2HzC14. The PMR spectrum shows that  the mixture  obtained contains 3-chloro-3-methyl-2-(4-chlorophenyl-  
th io)but - l -ene  (HIa) and 1-chloro-2-(4-chlorophenylthio)-3-methylbut-2-one (Ha) in a ra t io  of 1:2. PMR spec-  
t r u m  (60 MHz, CC14) of (Ha): 4.08 s and 4.43 s (2H), 1.95 d (6H). (HIa): 5.6 d and 4.78 d (2H), m 1.83 s (614). 
The ra t io  of the adducts (II) and (HI), depending on solvent, t empera ture ,  and ArS, is  given in Table 1. 
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TABLE 1 

Rat,_o (III): 
Experiment Adduct ArS Solvent T., 'C (II) * 
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7 
8 
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(IIa) + (Ilia) 
the same 

>> 

)) 

)> 

(IIb)+ (IIIb) 
the same 

>) 

(IIc)+ (IIIc) 
(IId)+ (IIId) 

4-C1C6H~S 
~he same 

)> 

}) 

PhS 
the same 

)) 

4-MeC6H~S 
2,4- (NO.,) 2C~H3S 

CH2C12 
CH~.CI~ 
CH2CI-" 
C6Ds 
C.~H2Cla 
CClr 
CH-"Ct2 
CH2Clz 
CH2C12 
CCl~ 
CH2C12 
CH2CI~ 

-78 
-78 
-30 

22 
22 
0 

-78 
22 
36 
22 

-78 
-78 

5 :  

2: 
i: 
i 2 
1 2 
1 3 

>95 5 
4: 
2 i 
i 2 

>95 5 
2: 

*The  (]II):(II) r a t io  was obtained f r o m  the data of PMR s p e c t r a  of 
the reac t ion  m i x t u r e s  when the r eac t i on  was c a r r i e d  out d i rec t ly  in 
the ampul  of the NMR s p e c t r o m e t e r ,  or  a f te r  r e m o v a l  o f t h e  solvent  
at low t e m p e r a t u r e ;  the absence  of (1~) ~- (111) i somer i za t ion  was 
shown by cor~rol expe r imen t s .  

Expe r imen t  with addition of ca ta ly t ic  amounts  of CaCO 3 (to bind 
t r a c e s  of HC1). 

E x p e r i m e n t  with r e v e r s e  o r d e r  of mixing the r eagen t s  (DMA was 
added to ArSC1). 

6 -Methy l -5 - (4 -ch lo rophezwl th io )hep t -5 -en-2-one  (V). Method A. A 0.26-g por t ion (2 mmoles )  os 2 - t r i -  
me thy l s i loxypropene  (IV) and 3 m m o l e s  of AgBF 4 (a solution in dichloroethane) were  added to  a solution of the 
mix tu r e  of 0.25 g (1 mmole)  of (IIa + Ilia) (1:2) in 5 ml  of CH2C12. Af te r  30 rain, the mix tu re  was  t r e a t ed  with 
an aqueous solution of Na2CO 3, ex t rac ted  by CHC13, and dr ied  o v e r  Na2SO 4. The res idue  a f te r  the r e m o v a l  of 
the solvent  was sepa ra ted  by TLC (SiO 2, h e x a n e - e t h e r ,  2:1). Yield, 0.1 g (39%) of (V). m / z  268 (M+). I~ 
s p e c t r u m  (250 Mttz, CDCI~: 1.94 d (3H, J = 1, M e C = ) ,  1.99 d (3H, J = 1, MeC=) ,  2.2 s (3It, MeC=O) ,  2.55 m 
(414, Ct{2CH2), 7.17 m (4H, J = 9, C6H4). Found: C 62.46; H 6.44%. C14H17C1OS. Calculated: C 62.56; H 6.37%. 

Method B. A 0.26-g por t ion  (2 mmoles )  of T1VISE (IV) and 0.136 g (1 mmole)  of ZnC12 was added at 0~ 
to  a mix tu re  of 0.25 g (1 mmole)  of (]Ia + Ilia) (2:1) in 5 ml  of MeNO 2. After  30 rain, the  mix tu re  was t r e a t ed  
as  in method A. Yield, 0.13 g (48%) of (V). T h e  phys ica l  constants  a r e  s i m i l a r  to  those given above.  

2 - [3 -Methy l -2 - (4 -ch lo ropheny l th io )bu t -2 -eny l ]cyc lohexan- l -one  (VID. F r o m  0.5 g (2 mmoles )  of the 
(Ha +I I Ia )  mix tu re  (2:1) and 0.68 g (4 mmoles )  of TMSE {VD, 0.38 g (60%) of V(II) was  obtained by method A. 
m / z  308 (M+). 1~ s p e c t r u m  (60 MPIz, CC14): 1.4-2.3 m (1714), 7.13 d (4H, J = 2). Found: C 65.90; H 7.12%. 
C17H21CIOS. Calculated:  C 66.10; H 6.85%. 

3 - (4 -Chlo ropheny l th io ) -4 -methy lpen t -3 -eny l  Cyelopropyl  Ketone (IX). F r o m  0.25 g (1 mmole)  of the  (IIa + 
Ilia) mix tu re  (2:1) and 0.316 g (2 mmoles )  of TMSE (VIII), 0.18 g (61%) of (IX) was  obtained by method B. m / z  
294 (M+). PMR s p e c t r u m  (250 MHz, CDC13): 0.87-1.09 m (5H of the r ing),  1.93 s and 1.99 s (6H, Me2C=), 2.62 d.t  
(4tI, CIt2Ctt2), 71.6 m (4H, C6H4). Found: C 65.15; H 6.72%. C16HI9C1OS. Calculated:  C 65.18; H 6.50%. 

7 -Me thy l -6 - (4 - ch l o ropheny l t h i o )oc t a -2 ,6 -d i en - l - a l  (XI). F r o m  0.25 g (1 mmole)  of  the  (IIa + HIa) mix tu re  
(2:1) and 0.282 g (2 mmoles )  of TMSE (X), 0.126 g (45%) of (XI) was obtained by method B. m / z  280 (M+). P1VI_R 
s p e c t r u m  (250 MHz, CDCI~: 1.81 s and 1.92 s (6It, Me2C=), 2.34 m (4H, CH2CH2), 6.05 d.d (1H, CHCHO), 6.72 
d.t (1H, CI-I-CHCttO), 7.06 m (4It, C6tt4), 9.48 d.d (1H, J = 10, CHO). Found: C64.52; H 6.51%. C15H17CIOS. 
Calculated:  C 64.16; H 6.10%. 

6 - (4 -Ch!o ropheny l th io ) -7 -me thy loc ta -2 ,6 -d ien -4 -o l ide  (XIII). F r o m  0.25 g (1 mmole)  of the (IIa + HIa) 
m ix tu r e  (2:1) and 0.316 g (2 mmoles )  of TMSE (XID, 0.125 g (43%) of (XIII) was obtained by method B. m / z  
294 (M-~. PMR s p e c t r u m  (60 MHz, CC14): 1.9 d and 2.07 d (6H, Me2C), 2.66 d (2H, J = 7, Ctt2), 4.37 t . t  (1H, CHO), 
6.15 d.d (l i t ,  (CH.CHO), 7.2 s (4H, C~tt4), 7.47 d. (1H, CHC-~O). 

C O N C L U S I O N S  

The adduct of 1 ,1-dimethyla l lene  with a ry l su l fenyl  ch lor ides  can be used to i ~ r o d u c e  the 2 -a ry l ty iopre~y l  
r e s idue  into molecu les  of carbonyl  compounds.  
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Dehydroamino acids are currently attracting attel~ion as important constituents of physiologically active 
compounds [1], and as intermediates in pyridoxal-catalyzed enzymic fi-elimination and the synthesis of amino 
acids containing electronegative substituents in the fi position [2]. No attempt has hitherto been made to study 
the s tereochemist ry  of these reactions in systems modeling pyridoxal catalysis.  

As the f i rs t  step in this direction, we have synthesized and examined the s tructures  of the diastereomeric  
comPlexes sodium A - a n d  A-bis[N-3-R'-salicylidene-(Z,E)-dehydroaminobutyrato]eobaltate(]]I),  obtained by 
the fi elimination of the acyl group from the complexes sodium A - and A-bis[N-3-R'-sal icylidene-(S)-O-acyl-  
threoninato]cobaltate(]II). We have also obtained prel iminary data on the reactivity of the dehydroaminobutyrate 
moiety in nucleophilic addition reactions.  

In these compounds, salicylaldehyde functions as the simplest snalog of pyridoxal, and the chiral environ- 
ment of the dehydroaminobntyric moiety in these complexes imitates the chiral environment of the  active site 
in the enzyme. The stereochemical inertaess of the complexes enables the formation and react ivi ty of dehydro- 
amino acids to be studied in water, over a wide range of pH values, and under conditions in which the free  de-  
hydroamino acids decompose to the keto acid and ammonia. 

E X P E R I M E N T A L  

The Sephadex LH-20 used was f rom Pharmaeia  Fine Chemicals. The amino acids (Reaaal, Budapest) 
were used without further  purification; 1,4-diazabicyclooctane (dabco) was obtained from Merck. 3-Mettv1- 
salicylaldehyde was prepared as described in [3]. Alumina was prepared as described in [4]. 

The mixed dias tereomers  sodium A-  and A-bis[N-salieylidene-(S)-threoninato]eobaltate(I]I) (BSTC) and 
sodium A- and A-bis[N-3-methylsalicylidene-(S)-threoninato]cobaltate(]ID (MSTC) were obtained as described 
in [5]. The d ias tereomers  were separated by column chromatography on I / t -20  in the system CsHdEtOH = 3:1. 
F i rs t  eluted was the A-(SS) isomer,  followed by the A-(SS) isomer.  The dias tereomers  had the same electronic 
spectral  parameters ,  PMR spectra,  and ORD plots as those described in [5]. 

The P1VI/t spectra  were obtained on Tesla-467A and Bruker WP-200 instruments. Experiments on the 
Overhauser effect were car r ied  out on a Bruker WP-200 using previously degassed samples. Electronic spectra  
were obtained on a Specord UV-VIS instrumens and ORD plots were obtained with a 3a sco -ORD/W-5 .  Potsxi-  
metr ic  measurements  were made on a Pe r ldn -E lmer -241  polar imcter .  The configurational component of the 
ORD plots of the complexes SATC and MSATC was calculated in the usual way [5]. The ptI-stat used was a Radio- 
meter  SBR-2/SBU-1 / T T T - I .  
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