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The reac t ion  of e s t e r s  of 4 -R-3 -me thy l -2 ,3 ,4 ,5 -d i epoxyva l e r i c  acids with secondary  amines  
leads to the fo rmat ion  of e s t e r s  of 4 - R - 5 - d i a l k y l a m i n o - 4 - h y d r o x y - 3 - m e t h y l - 2 , 3 - e p o x y v a l e r i c  
acids .  The reduct ion of the l a t t e r  with l i thium te t rahydroa lumina te  and the cycl iza t ion  of the 
reduct ion products  in the p re sence  of p- to luenesul fonic  acid has given 2-d ia lkylaminoethyl -  
t e t r a h y d r o f u r a n - 3 - o l s ,  the methiodides  of which p o s s e s s  gangl ion-blocking act ivi ty .  

We have p rev ious ly  obtained a number  of e s t e r s  of methy l - subs t i tu ted  2 ,3 ,4 ,5-diepoxyearboxyl ic  acids 
[1]. In o r d e r  to study the i r  r eac t iv i ty  and a lso  to synthes ize  compounds of the 2 -aminoe thy l t e t r ahydrofuran  
se r i e s ,  which p o s s e s s  valuable pharmaco log ica l  p r o p e r t i e s  [2], we have p e r f o r m e d  the convers ion  of the 
isopropyl  e s t e r s  of 4 -R -3 -m e t hy l -2 ,3 ,4 ,5 -d i epoxyva l e r i c  acids (I, H) into 2 -d ia lky laminoe thy l te t rahydro-  
f u r a n - 3 - o l s  (XIII-XVII) by the following route:  

R CH3 R CH3 
C.,--C c--/O'~-"--]/OcHco2c.(CH3) 2 HNP~ I I/o'~ 'LiAIH. �9 ~ . 2 - ~ - c - c . c o : . ( c . ~ ) 2  - '  

NR~ OH 

I, I! I l l -Vii  

~ H3 ~-TsOH H 3 ~  
CH2--C--C--CH~CH.OH - O 

I I " " 
NI~ OH OH O CH~ 

Y l l l - X l l  X I I I - X V I I  

R=H or CX3; NR~=N(CH3)2,N(C2H5)2, NCsXI o or NC41I$ O 

The reac t ion  of i sopropyl  3 ,4 -d imethy l -2 ,3 ,4 ,5 -d iepoxyva le ra te  and 3 -me thy l -2 ,3 ,4 ,5 -d i epoxyva le ra t e  
(I and II, r espec t ive ly)  with secondary  amines  takes  place with the opening of the 4,5-epoxide ring and the 
fo rmat ion  of i sopropyl  4 - R - 5 - d i a l k y l a m i n o - 4 - h y d r o x y - 3 - m e t h y l - 2 , 3 - e p o x y v a l e r a t e s  (III-VII), as  was con-  
f i rmed  by the r e su l t s  of a de te rmina t ion  of ac'tive hydrogen and by IR and PMR spec t r a .  In the IR spec t r a  
of (III-VII) the band of hydroxy absorp t ion  is found in the 3410-3430 cm -1 region; it does not change its 
posi t ion when the solution is diluted to a concent ra t ion  of 10 -3 M, and it c h a r a c t e r i z e s  the p re sence  of an 
i n t r amo lecu l a r  hydrogen bond with the ni t rogen a tom [3]. There  is also an absorpt ion  band at 850-860 
cm -1 re la t ing  to the a -oxide  ring, and a doublet of absorpt ion  bands of an e s t e r  carbonyl  at 1735-1740 and 
1755-1760 c m  -1, which is c h a r a c t e r i s t i c  for  e s t e r s  of glycidic acids [4, 5]. The absence of the weak a b s o r p -  
tion band of a methylene group of an a-oxide  ring which appea r s  in the IR spec t r a  of the initial diepoxides 
{I, II) in the 3045 cm -1 definitely shows the opening of the 4,5-epoxide ring. The PMR spec t rum of (III, R = 
CH3) shows the s inglets  of the protons of the 3- and 4-CH 3 groups  at 1.14 and 1.26 ppm (onthe ~ scale)  and 
of the d imethylamino grouping at 2.36 ppm, two doublets with cen te r s  at 1.26 and 1.29 ppm, and a quintet 
with i ts  m a x i m u m  at 5.02 ppm and a s p i n - s p i n  coupling constant  of 7 Hz, which co r r e sponds  to the protons 
of the methyl  and methine groups of an isopropyl  radical ,  a quadruplet  of the protons  of a methylene group 
with its cen te r  at 2.44 ppm and a s p i n - s p i n  coupling constant  of 14 Hz, and the s inglets  of the 2-H and hy- 
droxyl protons  at 3.46 and 3.60 ppm, respec t ive ly .  The ass ignment  of the s ignals  of the l a t t e r  two protons  
was made on the bas i s  of a compar i son  of the PMR spec t r a  of (III) and its ace ta te .  

The reduction of compounds (III-VII) with l i thium te t rahydroa lumina te  led to the fo rmat ion  of the 4 - R -  
5 -d i a lky l amino -3 -m e t hy l pen t ane - l , 3 , 4 - t r i o l s  {VIII-XII), which, according to the resu l t s  of oxidation with 
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per iodic  acid, contain a vieinal glycol grouping and do not f o r m  formaldehyde on oxidation. The absence of 
formaldehyde f r o m  the products  of per iodic  acid oxidation shows the opening of the 2,3-epoxide ring in 
([H-VII) f r o m  the side of the a - c a r b o n  atom, as is the case  for  fl ,fi-disubstituted glycidic e s t e r s  [6]. 

When compounds (VIII-XII) were  heated with p- toluenesulfonic  acid, the 2 -d ia lky laminomethy l t e t r a -  
hydro fu ran -3 -o l s  (XIII-XVII) were  obtained; the i r  IR s p e c t r a  a re  cha r ac t e r i z ed  by s t rong absorpt ion  bands 
due to the a n t i s y m m e t r i e a l  s t re tching v ibra t ions  of the C - O - C  group (1030-1080 cm -~) and the s y m m e t r i -  
cal  (870-950 cm -1) and a n t i s y m m e t r i c a l  (1145-1210 cm -1) v ibra t ions  of a ring, which, as has been e s t ab -  
l ished [7], a re  e x t r e m e l y  c h a r a c t e r i s t i c  fo r  t e t rahydrofurans ,  and by the band of hydroxyl absorpt ion  at 3150- 
3430 cm -~. When the IR s pec t r a  of (XIII-XVII) w e r e t a k e n i n  a liquid fi lm, the band of the hydroxyl ab so rp -  
tion had two maxima,  at 3390-3430 and 3150-3180 c m  -1. Fo r  0.1 M solutions of (XIII-XVII) in CCI 4 there  
is no h igh-f requency m a x i m u m  cor responding  to the fo rmat ion  of an i n t e rmolecu la r  hydrogen band [3], but 
the absorpt ion  band of a f ree  hydroxy group does not appear .  The low-f requency  m a x i m u m  does notchange 
its posi t ion when the solution is diluted to a concentra t ion  of 10 -3 M and c h a r a c t e r i z e s  the exis tence  of an 
i n t r amo lecu l a r  hydrogen bond with the n i t rogen a tom [3] because  of the cis  a r r a n g e m e n t  of the hydroxy and 
dialleylaminomethyl groups .  These fac ts  show that in this case  the fo rmat ion  of the ring is a s t e reospec i f i c  
react ion.  In the PMR s p e c t r u m  of (XIII) t he re  a re  s inglets  of the protons of the 2-CH3, 3-CH3, and d imethy!-  
amino groupings at 0.87, 1.15, and 2.33 ppm, respec t ive ly ,  a quadruplet  of the protons  of a methylene group 
with its cen te r  at 2.50 ppm and a s p i n - s p i n  coupling constant  of 14 Hz, mul t ip le ts  with m a x i m a  at 1.87 and 
3.81 ppm and widths of 22 and 40 Hz cor responding  to the protons  of the 4- and 5-CH 2 groups  of the t e t r a -  
hydrofuran  ring, and the broadened singlet  of the proton of the hydroxy group at 7.23 ppm. The c h a r a c t e r -  
i s t ics  of compounds (III-XVII) a re  given in Table 1. 

We have obtained the methiodides  of the 2 -d i a lky laminomethy[ t e t r ahydro fu ran -3 -o l s  (XIII-XVII) and 
have studied the i r  toxicity and the i r  influence on the c a r d i o v a s c u l a r  sys t em.  An invest igat ion of acute tox-  
ici ty on white mice  with in t raper i tonea l  admin is t ra t ion  showed that the methiodides of 2 -d imethy lamino-  
methy l -  2,3- d imethyl - ,  2,3- di me thy l -  2-pipe r id inomethy l - ,  and 2- d ie thylaminomethyl -  2, 3- d imethy l t e t ra -  
hydro fu ran -3 -o l s  (XIII-XV) differ  apprec iab ly  in the i r  toxicity indices:  the i r  LD50 values vary  between 
230 and 720 mg/kg .  In expe r imen t s  on cats ,  it was es tab l i shed  that the above-ment ioned  methiodides,  on 
in t ravenous  admin i s t r a t ion  in doses  cor responding  to 5 and 10~ of the LDs0 doses for  white mice ,  exhibit  
a ganglion-blocking act ion.  The duration of the d is turbance of conductivity in the pa r a sympa the t i c  ganglions 
amounted to f r o m  20 :to 70 minutes ,  and in the sympathe t ic  ganglions f r o m  7 to 12 minutes .  The capaci ty  
for  blocking the pa r a s ym pa t he t i c  ganglions was wel l -def ined for  the methiodide of (XIV), while with r e sp ec t  
to the depress ing  action on the sympathe t ic  ganglions the compounds invest igated differed only slightly f r o m  
one another .  The r e su l t s  of a study of the physiological  act ivi ty  of all  the amino alcohols  synthesized ([II- 
XVII) will be given in a s epa ra t e  communica t ion .  

E X P E R I M E  NTAL 

The IR spectra (in a film or in solution in CCI4) were measured on a UR-20 infrared spectrophotom- 
eter in the 400-3700 cm -I region. The PMR spectra of 10% solutions in CCI 4 were obtained on a Varian 
HA-100D-15 spectrometer with TMS as internal standard. 

Isopropyl 3,4-dimethyl-2,3,4,5-diepoxyvalerate (1) and 3-methyl-2,3,4,5-diepoxyvalerate (If) were 
obtained as described previously [I] and had the following physicochemical constants: ([) bp 85-86~ (2 
ram); d~ ~ 1.0596; n~ 1.4403; ([I) bp 95-97~ (3 mm); d~ ~ 1.0863; n~ 1.4430. 

Isopropyl 4-R-5-Dialkylamino-4-hydroxy-3-methyl-2,3-epoxyvalerates ([If-VII). A solution of 0.15 
mole of (1) or (II) and 0.15 mole of a secondary amine in I00 ml of isopropanol was kept at 18-20~ for 4-6 
days. Then the solvent was distilled off, the residue was dissolved in 400 ml of absolute ether, and the 
solution was treated with a current of dry hydrogen chloride until a weakly acid reaction had been obtained. 
The precipitate of hydroehloride was separated off and crystallized from a mixture of acetone and iso- 
propanol. Compounds (III-VII) were isolated by treating aqueous solutions of their hydrochlorides with a 
small excess of caustic potash and extracting with ether. The ethereal extracts were dried with anhydrous 
magnesium sulfate and, after the elimination of the ether, the residues were fractionated under reduced 
pressure. Compounds (V) and (VII) were crystallized from pentane. 

4-R-5-Dialkylamino-3-methylpentane-l,3,4-triols (VIII-XII). With stirring, a solution of 0.i mole of 
a compound (III-VII) in i00 ml of absolute tetrahydrofuran was added by drops to a suspension of 0.3 mole 
of lithium tetrahydroaluminate in 700 ml of absolute tetrahydrofuran. The reaction mixture was boiled for 
1 h and was stirred at 18-20~ for 3 h, and the excess of lithium tetrahydroaluminate was decomposed as 
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descr ibed  by the F i e s e r s  [8]. The prec ip i ta te  of hydroxides was separa ted  off, the t e t r ahydro fu ran  was 
dist i l led off, the residue was dissolved in 200 ml of absolute e ther ,  and a cu r r en t  of dry  hydrogen chloride 
was passed  into the solution until it had acquired  a feebly acid react ion.  The hydrochlor ide  was sepa ra t ed  
off and r ec rys t a l l i z ed  f r o m  a mixture  of methyl  ethyl ketone and isopropanol .  Compounds (VIII-XII) were  
isolated by t rea t ing  methanol ie  solutions of thei r  hydrochlor ides  with methanolic  solutions of equivalent  
amounts of caust ic  potash, separa t ing  off the precipi ta te  of KC1, evapora t ing  off the methanol ,  and disti l l ing 
the res idues  under  reduced p r e s s u r e .  Compound (XI) was c rys ta l l i zed  f r o m  e ther .  

2 -R-2 -Di a l ky l am i nom e t hy l -3 -m e t hy l t e t r ahyd ro fu ran -3 -o l s  {XIII-XVII). A mixture  of 0.10 mole of a 
compound (VII-XII) and 0.11 mole  of p- toluenesulfonic  acid was heated in the boi l ing-water  bath for  1 h and 
was then t r ea ted  with a solution of 0.12 mole of caust ic  potash in 50 ml  of water .  The reac t ion  product  was 
ex t rac ted  with e ther ,  and the combined e therea l  ex t r ac t s  were  dried with anhydrous magnes ium sulfate, 
t h e e t h e r  was evapora ted  off, and the res idue was dist i l led under  reduced p r e s s u r e .  The methiodides  of 
(XIII-XVII) were  obtained by keeping a solution of 0.010 mole of a compound (XIII-XVII) and 0.015 mole of 
methyl  iodide in 2 ml of isopropanol  for  5-7 days.  After  the e l iminat ion of the ethanol,  the res idue was 
c rys ta l l i zed  f rom a mixture  of acetone and isopropanol .  
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