
HETEROCYCLES, Vol. 2, No. 2, 1974 

A NEW SYNTHETIC METHOD USING THIAZOLINE DERIVATIVE 

X 
K e i  H s  and Y m  K- 

Central Research Laboratories, Sankyo Co., Ltd., No.2-58, Airomachi - 
l-ohome, Shinagawa-ku, Tokyo 140, Japan - 

Reaotions involving carbon-oarbon bond formation are oon- 

sidered t o  be one of the  main objectives i n  the  f i e l d  of syn- 

t h e t i c  organic chemistry. This a r t i c l e  desoribes approaohes 

of a new methodology based on thiaeoline derivatives t o  iodo- 

methylation (-CH21) and tm-iodopropenyla t ion  (-CH-CH-CH I) 
2 

of alkyl  halides, synthesis of heterooyolio oompounds, and 

syntheses of natural  products squalene and piperovatine. 

Reoently, rapid developments i n  the  f i e l d  of organic synthesis as well 

a s  i n  theore t ica l  concepts and machine teohnology have made it possible 

t o  synthesize many complioated and strained compounds which were not be- 

fo re  imaginable. Besides these pioneering experiments many attempts were 

made t o  improve the  known methods, and many convenient and ve r sa t i l e  re- 

actions have been found. Carbon-carbon bond formation reaotions are one 

of the  main objectives i n  the f i e l d  of synthetio organic chemistry and the  

authors attempted t o  devise improved methods f o r  the  elongation of oarbon 

chains, and sucoeeded in  t h i s  objective by using thiazoline derivatives. 

These derivatives aould be employed f o r  several other synthetic prooesses, 

s.g. syntheses of squalene and piperovatine, episulf ide formation, and 
'VW 

also  syntheses of several heterocyolic oompounds. 

I. Reaction with Active Methylene Compounds 
1 

2-~eroapto-2-thiazoline (L), mp 105O~, is eas i ly  prepared from carbon 



disul f ide  and eth71eneimine,2 and i s  also commercially available. S- 

Alkyl derivatives ('2) a re  eas i ly  prepared by heating 1 with alkyl  halides 

and one equivalent of triethylamine i n  tetrahydrofuran. Literature de- 
3 

scribes these derivatives as useful f o r  vulcanization and as  insecticides. 

X 
Compound (2) was reaated with act ive methylene compounds (<y) t o  afford 

th iazcl id ine  derivatives(2) and a lkyl  sulf ide i n  high y ie ld  %an addi- 

tion-elimination mechanism .4 Representative thiaeolidine derivatives 

thus obtained are shown i n  Tabla 1. The derivatives (A) showed a oharao- 

t e r i s t i c  A B -type signal  (SCH -cg2N-) i n  the  nmr spectrum ( 6 )  and 
2 2 -2 -1 . 

strongly hydrogen-bonded NH absorption ( 3150 cm ) i n  the  ir spectrum. 

Table 1 
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The double bond of t he  thiazolidine der a t ive  (3) (ketene-acetal ! )  
could not be reduced and under d ra s t i c  conditions 3 decomposed. ~ u t  

i n  t he  study of t he  a c t i v i t y  of t he  double bond of 3, in t e re s t ing  reac- 

t i o n s  were found. F i r s t  t he  aelactone r ing  of Lg was eas i ly  opened by 

ref luxing i n  ethanol i n  the presenceofaca ta ly t ic  amount of p-toluenesul- - 
fonic  aoid t o  give compound ( A ) ,  mp 180'~. 

Fig. 2 

When 31, was heated with boron t r i f l u o r i d e  etherate i n  ace t i c  anhydride, 
-1 

dicarboethoxyfuroxane (r),  ir: 1752 om , N-acetylthiasclidine-%one (6) 

and the N-acetyl derivat ive of 3b  (1) were obtained (Fig.3). 

Fig. 3 

A plausible mechanism f o r  t he  formation of furoxane derivat ive (2) is 

thought t o  be by dimerization of the nitrile-N-oxide (8) formed by the  

at taok of acetylinm cation on the n i t r o  group i n  Ab as  depicted i n  Fig.4. 

o c?? o Fig. 4 
64' s dco  i j - ~  p/t 

s x 2  8 ~ 1 ~  p : J -  C -  
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M 

Ac C 0$t N, y 
8 

0 0- 
3b - - 5 - 



It was deduoed from t h i s  reaotion mechanism that  ethyl  n i t roaceta te  

i t s e l f  should give the  same furoxane derivative (2) ,  and i n  fac t  -2 was 

obtained from ethyl  ni troaoetate i n  60 y ie ld  ( ~ i g . 5 ) .  

Fig.5 
C02Et C02Et 

EtOCo CH2N02 BF3 - etherate 
k 2 0 ,  n 

nt \ / \  - 
0 0 

11. Reaction with Amines and Amino Acids 

S-Alkylthiothiazolines (2) were reaoted with amines t o  give 2-amino- 

thiothiazoline derivatives (2) as  shown i n  Table 2, and with a 2-azetidi- 

none derivative ( p-laotam ) t o  give thiazolopyrimidine derivative (10) 
Furthermore, amino acids l i k e  anthranil io acid (and i t s  es ter )  

Table 2 

1 mole 
R'N H~ R 1 E X 3  

2 A - - 9 

MP('C) Y ield (%I 
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gave thiazoloquinazoline derivative (ll), mp 15T0c, X=H i n  70-80 $ yie ld  
0 by only heating these two reagents a t  150 C f o r  3-5 h (Fig. 7). F. 

19.6 

u 
2 - 

R s ~ 2  N X 

2 - 
"'33 

0 1 1  
111. Reaction with Aldehydes 

2-Meroaptothiazoline (1) was reacted with aldehydes suoh as  butylalde- 

hyde and 2 t o  give the  oorresponding vinyl sulf ides 12 and g. In the 

case of 2 the ketone function was readily reduced t o  give the oorrespond- 

ing carbinol (x), whioh was t rea ted  with 5 $ aq. hydroohlorio acid solu- 

t i o n  i n  methanol t o  afford the  o,p-unsaturated aldehyde (16) spontaneous- 

ref lux, 

M z e n e  ,c~ 
12 - 

reflux , 
Benzene 



N. Alkylation Reactions 
6 

1). Monoalkylatiod React ion 

It i s  weil known t h a t  thioanisole (lJ) i s  converted in to  its lithium 

der iva t ive  by n-~~~~~~~~~~~~~~~~~diazabicyclo (2.2.2]0ctane,~and N,N-di- 

methylbenzylam~ne (l8) is l i t h i a t e d  spec i f i ca l ly  a t  t h e  -position ( 

Fig. 9 ) .  8 Fig.9 

@Ii$i 
n BuLi , 

17 . , - 
18 - 

The methyl group of methylthiothiazoline is a- t o  sulfur, and, consider- 

ing the  above phenomena, t h e  l i t h i a t e d  derivat ive should be s t a b i l i s e d  by 

a 5-membered chelat ion ef fec t  including the th iazol ine  nitrogen atom ( Fig. 

I n i t i a l l y  methylthiothiasoline (3) was t r e a t e d  with one equivalent of 
0 

n-butyllithium i n  tetrahydrofuran a t  -20 C,  and then addit ion of benzyl 

bromide gave phenethylthiothiaaoline in  80 q6 i so l a t ed  y i e ld  (Fig . l l ) .  

Further  when t h e  same react ion was performed using a l ly l th io th i a so l ine  (& 

Fig.11 

CH3s~3 n-Buli, C S H ~ C H ~ B  

-20° 

B THF 
0.  

i n  tetrahydrofuran(10 W/V) a t  -60 C t h e l i t h i a t i o n  oocurred exclusively 
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a t  t he  a-position with respect  t o  t h e  su l fu r  atom ( ~ i ~ . l 2 ) .  This  phenome- 

non was considered t o  be due t o  t h e  s t rong  chelat ion e f fec t  a s  pointed out 

before,  and t he  a lky la t ion  occurred a t  t h a t  posi t ion.  Representative ex- 

amples a r e  shown i n  Table 3. 

Table 3 

R - - @X Yield(%) R & Yield (0/0) 

( isolated 

This  che la t ion  e f f ec t  was a l so  pointed out independently by Mukaiyama 

e t  a1  i n  t he  case of a lky la t lon  of 2-pyridyl a l l y 1  su l f i de  (3) ( ~ i g . 1 3 ) .  -- 9 

Fig .13 

4" - 
-7s. THF 

22 - 



I n  the  oase of 6-methallylthiothiazoline (a) alkylat ion al.sO ooourred 

atclusively a t  the  a-position under the  same reaction oonditions (Fig.14). 

2). Dialkylation 

When the  above mentioned alkylat ion was performed twioe, different  

a lkyl  groups oould be introduoed in to  t h e  al lyl thiothiarsoline (a. Thus 

compound a w a s  l i t h i a t e d  with n-butyllithium i n  tetrahydrofuran and hexa- 

methylphosphortriamide (20r l )  a t  -60'~ and then addition of alkyl  bromide 

t o  t h i s  solution gave the  dialkylated produot (5) as  shown i n  Fig.15. 

& Yield - ' l o  
C2H5Br 42 

n-CioHz~Br 56 
C6H5 CH2Br 4 0 

If the  alkylat ion was attempted using two mole equivalents of n-butyl- 

lithium and alkyl  halide a t  -60'~ i n  tetrahydrofuran, dialkylat ion oocurr- 

ed a t  the  a-position t o  give the  dialkylated product (26) i n  about 40 $ 
y ie ld  (Fig.16). 
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Fig.16 

V. Application to the Synthesis of Squalene 6 

This regiospecific alkylatiou reaction was applied to the synthesis of 

squalene. Farnesylthiothiazoline (2) was lithiated in the usual way, and 

to this was added farnesyl bromide to afford squalene derivative (8) in 
45 $ yield. The squalene derivative thus obtained was easily desulfurized 

by Raney nickel to give squalene in 80 $ yield (pig. 17). 

10 VI. Applioatiou to Aoetyleuio Compounds, 

Propargylthiothiazollaa (3) was easily prepared from propargyl bromide 
and mercaptothiothiazoline (1). Compound (2) was treated with two equi- 

valents of n-butyllithium at -60'~ in tetrahydrofuran to give a white 

precipitate of the di-lithium salt (2). To this salt was added phenyl- 

propargyl bromide to give the product (3) in 70 $ yield, which was deriv- 
ed from alkynylation at the a-position with respect to the sulfur atom. 



ref Fig. 18 
2 moles 

+ 
H 

- 

This is a general method f o r  t he  formation of 1,5-diyne derj.vatives, and 

some examples a re  shown i n  Table 4. The carbanion which was generated 

between the  su l fu r  atom and the t r i p l e  bond was f ixed  and thus  gave no 

Table 4 

S S ( yJ mBuLi , 1 1  N 
dx . 

Li .... - 60° R R' R 
R=CH3 or 

R = H ( n BuLi : two equivaknt) C6% (n BuLi : one eq. ) 

(isolated) 
a.  H C6H5CX CH2Br 60% 1 f. CH3 C6H5C+Br 4 8 '10 

a l l e n i c  type oompound. This i s  a l so  due t o  t he  strong 5-membered chela- 

t i o n  ef fec t  a s  shown i n  the  case of a l l y l t h i o t h i a ~ o l i n e  (=). 
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V I I .  Desulfurisation Reactions 10 

It is necessary t o  desulfurise the alkylated thiazoline derivat ive t o  

i s o l a t e  t h e  hydrocarbon part.  For t h i s  purpose, i n  model experiments 

several  methods were checked with compounds 3 and 2, and it was found 

tha t  Raney nickel  ( ref luxing i n  ethanol),  zinc, aluminum, and aluminum 

amalgam were a l l  effect ive fo r  t h i s  purpose. The r e s u l t s  a re  shown i n  

Table 5. 

Table 5 

S 
c~H~c:c.cH~s<,,,] - C6H5C:C-C H3 + C6H5 CH=C=Ck 

33 - - 36 - 37 
COMPOUND METHOD PRODUCT RATIO 

32 - Zn in AcOH at r.t. - 3 : 3 5  - = 7 8 :  22 

2 A[-Hg in 10% aq.THFat r.t. 3: 3 = 42 : 58 

32 - Raney Ni in refluxing EtOH &> 95 % 
33 - Zn in &OH at r.t. - 3 6 : 3 7  - = 7 2 : 2 8  
33 - A1 in AcOH at 100' 36:3_7=73:27 
33 - A[-Hg in 1096aqTHFat rt .  3 6 : ~  = 4 2 :  5 8  
33 - Raney Ni  in refhxing EtOH 3:z =86:14 

Under zinc-acetic acid conditions ( room temperature f o r  1 h ) the 

1,5-diyne derivat ive (2) was desulfurised quant i ta t ive ly  t o  give 2 
and the  a l lene  (3) (188). These products were separated eas i ly  by 

s i l i c a  ge l  chromatography. 2: ir, 3320, 2220, 2100, 1600 and 755 cm-l. 

3: ir, 2200, 1960, 1600, 850 and 755 om-'. 



Fig. 19 -. - 

VIII. Limitation of the  Alkylation 

Several thiazoline derivatives and analogous compounds were checked i n  

the  alkylat ion reaction. Under the  described reaction conditions ( n- 
o 

butyllithiurn i n  tetrahydrofuran, -60 C )  the compounds No. 1-4 were eas i ly  

alkylated and those No. 5-8 not so eas i ly  ( probably because of the  in- 

s t a b i l i t g  of the  No. 9-12 could not be alkylated under these 

reaction conditions ( ~ i g . 2 0 ) .  

Fig. 20 

No. 2 
C6H5 

No. 3 

No. G No 7 

No. 4 

No. 8 



I X .  React ivi ty of a -Thiothiazolinoketones 

cr-Thiothiazolinoketones (4) are  readily prepared by mixing 1 and a - 
haloketones and base treatment of t he  adduct. After being t rea ted  with 

sodium hydride i n  tetrahydrofuran-dimethylformamide these a- th io th iazc l i -  

noketones reac t  with alkyl  hal ides a t  room temperature t o  give keto- 

derivat ives (g) when t h e  alkyl  hal ide is benzyl bromide o r  methyl iodide, 

and enol-derivative (41) when the  a lkyl  hal ide is n-butyl bromide o r  n- 

amyl bromide under r e f lux  as  shown in  Table 6 i n  t he  next page. The keto 

derivat ive (44) thus obtained was readi ly  desulfurised quant i ta t ive ly  with 

zinc-acetic acid t o  give dihydrochalcone ( ~ i g .  21). 

The su l fur  atom i n  a-thiothiaeolinoketones (41) was extruded i n  high - 
11 

yie ld  by hea tmg a t  1 2 0 ' ~  f o r  1-2 h in  t r iethylphosphite  t o  afford the 

corresponding th iasol id ine  derivat ive (a), which was fu r the r  reduced by 

sodium borohydride t o  the corresponding carbinol(&); acid treatment of t he  

carbinol gave the th iazol ine  derivat ive (42). Acid hydrolysis of these 

compounds (a) gave the  corresponding cinnamic acids i n  low yield. 



Table 6 

HS S OH- , 

&'b2 NaH R' s s 
CO N 

\ 

R R'X 
TH"CI Ro b4 or asx3 

R'O R 

C H3- CsH5CH2Br 
CH31 ( 2 moles 

EtO - C6H5CH,Br 

CH3I 

42( - keto) 43 - (en00 
Yield (%) 

42(keto) & m o l l  - 
52 - r.t. 

43 - r.t. 
42.5 - r.t. 
- 3 0 ref lux 
- 2 5 refbx 

51 - r.t. 

28 ref lux 
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However the  sulfur-extruded products (a) were hydrolysed under t he  

same react ion conditions t o  give the  corresponding 6-ketocarboxylio 

ac id  derivative (& i n  about 50 $ y ie ld  ( Fig. 23 ). 

Fig. 2 3 $&' HCI 

- 
CH&ONHCH,CIjSH 

=q EtOH 

45 - 6 X 42 
X. Synthesis of Episulfide Derivatives 12 

The di l i thium s a l t  (3) was reacted with benzaldehyde t o  afford the  co- 

rresponding episulf ide (a) i n  20 $ y ie ld  and i n  the  case of t he  phenyl 

propargylthiothiazoline lithium (z) the product was the  corresponding 

episu l f ide  (2) ( Fig.24 ). 

The proposed mechanism f o r  t he  formation of these episulf ides is 

depicted i n  Pig.25. The suggested intermediate carbinol anion (2) was 

a l te rna t ive ly  generated by reduction of a-thiazolino-ketone (2) with 



52 49 .- and 51 - 

Lithium aluminum hydride and the  product was kept standing i n  chloroform 

at room temperature t o  give the  expected episu l f ide  (s i n  60 $ i so l a t -  

ed yield. This episulf ide gave the  s tyrene der iva t ive  (22) by heating 

o r  triphenylphosphine treatment ( Fig. 26 ). 

X I .  Thermal Rearrangement 

The alkylated th iaaol ine  derivat ive (2) gave w - 2 - t h i c n e  derivat ive 
0 (51) by heat ing about 200 C i n  d ie thylani l ine  (% 3,3-sigmatropic re- 

arrangement ) ( ~ i g . 2 7 ) .  I n  general t2ie compounds such a s  give a s trong 
-1 . 

3GN band a t  about 1570 cm i n  t h e  ir spectrum, while t he  rearranged 

products (51) show a uv maximum a t  about 270 nm. From these character- 

i s t i c  data t he  s t ruc tures  were determined easi ly.  
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200° 

56 - Yield 
57 - - 

R= H 95 % CH2=CHCH2 85 '10 

The o the r  example of t h e  thermal rearrangement is shown i n  Fig. 28. 

The coupling constant between t he  two v iny l i o  protons i n  2 is 15.5 Hz. 

These thermal experiments show t h a t  f o r  t h e  pu r i f i c a t i on  of t h e  a lky la t -  

ed Product (2) it is necessary not t o  overheat it i n  order  t o  avoid these  

sigmatropic rearrangement ( i . e .  d i s t i l l a t i o n  is not so good f o r  t h e  puri- - 
f i c a t i o n  of a lky la ted  product (s)). 
X I I .  Iodomethylation and &a&yIodopropenylation Reactions 13 

Compound (60) which is r ead i l y  prepared from t h e  a lky l  ha l ide  and methyl- 

t h io th i azo l i ne  l i thium was t r e a t e d  with excess methyl iodide i n  dimethyl- 

formamide a t  room temperature, o r  methyl iodide i n  dimethylformamide i n  

t h e  presence of soaium iodide a t  room temperature overnight, o r  by heat- 

i ng  a t  70-80'~ f o r  1-2 h14 t o  give one-carbon homologue (2) as shown i n  

Fig.29 ( ~ o d o m e t h ~ l a t i o n ) .  I n  t he  case of a l l y l i c  der iva t ives  ( ~ i g . 3 0 )  

a l l y l i o  rearrangement occurred ana three-carbonelongated t m - a l l y 1  iodide 

der iva t ives  (a) were obtained i n  70-80 $ y i e l d  ( m - ~ o d o p r o p e n y l a ~ i o n ) ~  



excess 

DMF 
( NaI 

I n  both reac t ions  N-methylthiasoline-2-thione was formed a s  by-product 
0 but t h i s  forms a c rys t a l l i ne  methiodide s a l t  (62), mp 130 C,which pre- 

c i p i t a t e s  i n  t he  react ion mixture. Thus the formation of t h i s  s a l t  be- 

F' 30 19. 

RX J s ~ 3  N CH~I  
DMF 

56 
Yleld(56-63) % 

R 
R= C6H5CH, 

R 
65.8 

- +  O M S O  nCloH2, 72 

C y 1 '"aHCo3 CHO C6H5CR$l+ 7 0 

EL 7 6 
63 - - 6 4 -F-' 

u0 7 2 
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comes an i nd i ca to r  Of t he  reac t ion  progress,  and when t h e  reac t ion  was 

complete t he  products ( 6 1  and 63 )  were ex t rac ted  with e ther  and merely 

washing t h e  organic  l ayer  with water ( and a l s o  with 1 $ aq. sodium thio-  

s u l f a t e  so lu t i on  ) gave almost pure samples of iodomethylated (61)  o r  

a - i o 2 o p r o p e n y l a t e d  (63) product ( i f  necessary preparat ive s i l i c a  g e l  

t h i n  l aye r  chromatography is e f f ec t i ve  f o r  t he  pur i f ica t ion  of t he  products, 

61 and 63, solvent  system : n-hexane ) . - 
Compound63 thus obtained was e a s i l y  converted i n t o  t he  corresponding 

t r a n s  a ,@-unsaturated aldehyde by t h e  Kornblum reac t ion  ( dimethyl su l f  - - 
0 15 oxide/ sodium bicarbonate,  130-140 C ,  3-5 min) a s  shown i n  Fig. 30, o r  

could be t r e a t e d  with triphenylphosphine t o  a f ford  t h e  triphenylphosphonium 

s a l t  (3) which is usefu l  f o r  t h e  Wi t t ig  reac t ion  ( ~ i g .  31). 
Fiq. 31 

R R R= n C5Hn m p 9 8 "  

P Ph3 
\q Benzene 

n C M n  50 

CH I CH PPh I C6H5C H2 135 
63 2 65 2 
- 3 (C6H61 - 

I n  t h e  case of 66 and @ t h e  same type of a l l y l i c  rearrangement reac t ion  

occurred t o  give t he  corresponding products such a s  and d, but t he  pro- 

duct (3) was 8 mixture of t w o  i8omers (%- and tas-). The compounds 

and 70 were e a s i l y  converted t o  t he  phosphonium s a l t s  (68) and t h e  corres- 

ponding a, 8-unsaturated alclehyde (z) under Kornblum reac t ion  conditions. 

Fi y. 32 c6H5;Cs ~ ~ 3 1 .  sH5ycH. C.CYI 
pphi , phosphonium 

DM F salt rnp 157- 
66 - 67 CH3 Benzene - 

\ 
68 1600 

k93 Ch: "6" C H ~ r  OMS0 
DM F NaHC03 

"6" 
CH 0 

69 - - 70 - 71 



X I I I .  Applications of t h e  Iodomethylation and m - I o d o p r o p e n y l a t i o n  

Reaction 

1) .  Synthesis  of 2-Iodomethyltropone 
16 

Y. Sugimura appl ied t h e  iodomethylation reao t ion  t o  chlorot$opone (2) 
and obtained thiaeolinothiomethyltropone (a) i n  80 $ yie ld .  Iodomethyl- 

tropone (112) was obtained by t r e a t i n g  '& with methyl iod ide  i n  dimethyl- 

formamide. Iodomethyltropone (E)  thus  obtained gave formyltropone (76) 
by t h e  Kornblum r eac t i on  and sulfonium s a l t  (a) by t r e a t i n g  with di- 

methyl s u l f i d e  ( ~ i g . 3 3 ) .  
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2 )  Synthesis of Piperovatine 17 

Piperovatine (3) i s  an ingredient of Piper o-and is reported t o  

be ac t ive  as  a temporary nerve depressant. This material was synthesized 

using the  m - i o d o p r o p e n y l a t i o n  react ion ( ~ i ~ . 3 4 ) .  The thiazoline de- 

r i va t ive  (s) was obtained from p-methoxybenzyl chloride and the  a l ly l th io-  - 
th iazol ine  l i thium derivat ive i n  75 y i e ld  i n  t he  usual way, and then 

t r ea t ed  with methyl iodide i n  dimethylformamide t o  give the  expected ~J&s-- 

iodopropenylated product (D) .  This product was t r ea t ed  in  benzene with 

one equivalent of triphenylphosphine t o  afford the  c rys t a l l i ne  triphenyl- 

i. n BuLi cH30T 
PPhd .. CHO 

11 I 
co; su CO~B" 

8 0 - 81 - 

H 

COOH 
82 - 83 - 



ing  t h i s  phosphonium s a l t  with n-butyllithium i n  tetrahydrofuran was react- 

ed with n-butyl glyoxalate t o  give a,B,y,6-unsaturated carboxylate (= : 

t~ 4:l) quanti tat ively.  The mixture was separated eas i ly  by s i l i c a  

ge l  chromatography, and t h e  t m - i s o m e r  (&),A 264 nm was hybrolyzea 
max 

under ac id ic  conditions t o  give a)B, y, 6 -unsaturated acid (82) mp 116'~. 

This acid i s  known and by t h e  usual method, chlorinat ion by oxalyl chloride 

and then isobutylamine treatment it was already transformed in to  piperova- 

t i n e  ( ~ )  18 

XIV. Miscellaneous 

2-Meroaptothiazoline was reacted with methylene iodide o r  methylene 
0 

bromide i n  tetrahydrofuran i n  the presence of triethylamine a t  88 C ( bath 
0 

temperature) t o  give 1,3-dithianederivative (3), mp 46 C. I f  t he  react ion 

temperature i s  r e l a t i v e l y  high and react ion time i s  long the  product i s  

1,3-diasa compound (&), mp 16z0c, which is a lso  obtained from ~LJ by heat- 
0 

i n g  about 100 C f o r  more than f i v e  hours. This 1,3-dithiane derivat ive ( 

84) was reaoted wlth alkyl  hal ide a f t e r  t r e a t i n g  i t  with n-butyllithium t o  - 
give the  expected alkylated product (86). The u t i l i t y  of t h e  reagent 84 
i s  now under investigation. On the  other hand the  react ion product of 1 
with methoxymethyl chloride was the  N-methoxymethylated product (g), mp 

i. n.Buh . 
ii. R X  

R X  - 
/ s 6 s 7  C6H5CH2Br 35 'lo 

R-CH . 
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