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SPECTROSCOPY LETTERS, 12(3) ,  207-217 (1979) 

2HE C O N P O W T I O N A L  EQUILIBRIU16 

OF TSTRALEXEDIOXS-2,3 BY PMR METHOD 

A.Postawka, L.Prajer-Janczewska,R.Rudolf 

Ins t i tu te  of Chemistrg,WrocZaw University,PolanB 

The conformational equilibrium of trans-2,3-dihydroxy- 

te t ra l ine  was studied by the ’ H - W  method,on the basis 

of the methin protons signal width measurementa.The me- 

wlene and methb protons of the a l icyc l ic  tetralene-diol 

ring represent tho AB CC’ A’B’ 

spectrum data are time avemges of the values eormspon- 

ding t o  the diaxial  /a,a/ and diequatorial /e,e/ confo- 

matione and depend upon t h e i r  ratio.  The methin protons 

/C C*/  

outer strong peaks, or a t  the 1/4 signal height/ equals 

Jac + JBc + Ja,c i JB,c 
equation 

signal widths in the diaxial  

system /Fig.l,2/. The 

signal width /J, the distance measured between 

’.Itis also represented by the 

J = nJaa + /I-n/Jee, w h e r e  Jaa and Jee arc the 

and diequatorial forms res- 
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208 POSTAWKA, PWER-JANCZEWSKA,  AND RUDOLF 

392 
C C ’  

322 
BE’ 

280 268 
-OH 

Fig .  la: TRANS - D I O L  Solvent CD2C12, S w e e p  w i d t h  270 

I 

264 
AA’ 494 3 a0 308 

-on cc’ BB’ 

Fig. l b :  TRANS - D I O L  Solvent  DMSO, S w e e p  w i d t h  270 
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TETRALENEDIOLS-2,3 209 

394 
CC' 

322 
88' 

322-*/j 

284 
A A '  

Fig. 2: TRANS - DIOL Solvent CO/CD3I2, Sweep width 540 

pectively, and n is the molar fraction of the diaxial 

form, 

Vie intended to base o u r  calculations on the J value 

of cis Isomer, which constitutes the 5@4 conformational 

equilibrium,assuming rather the same J value for the a- 

nalogical equilibrium of trans-diolr 

Jaa + Jee 
/1/ - 

J/cis/ 2 

as w e l l  as on the proportion 1 /2/ 
Jec 3 
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210 POSTAWKA, PRAJER-JANCZEWSKA, AND RUDOLF 

The equation /I/ would ar ise  from an approximation, 

obtained with the aid of the more significant coup la  
comtants JAc and JBc /neglecting the long-range co- 

uplings JA,c and JB,c and the electronegativity in- 

fluence$ These couplings were taken from the K a r p l u s  

diagram f o r  the correaponding dihedral angles of the 

a l icycl ic  tietralin ring. The structure of this ring l a  

analogical t o  that of oyclohexens, f o r  which th6 half- 

-chaFr form has been calculated as  the most stable om2. 

The endocyclic dihedral/torslonal/ angles of t e t r a l l n  : 
P 45' and y2,3 = 60' I. According to the 

Y1,2 v 3 . 4  
assumption of the pseudotrigonal projection symmetry of 

tho fragment X-D%=Cl$-Y and the relationahlpt 

/y = X-C-C-Y t o r s i o n a l  angle, f E H-C-CLII dihedral angle/, 

f o r  th6 fragments: 

111 /2/ /3/ /4/ 

the following values of the dihsdral /y /  angles oan bo 

written: (f aa = 120 + 45 = 1 6 5 O ,  'p ee a 120 - 45 = 7 5 O ,  

ae = 45'; f o r  trans- and cis-diol  this I s  I l l twtrated 
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TETRALENEDIOLS-2,3 211 

the coupling c o w  

stants f r o m  the Kax- 

OH plus diagram 

I 

C 
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2 12 POSTAWKA, PRAJER-JANCZEWSKA, AND RUDOLF 

ilherefore for the 50% equilibrium of tram diol t  

Jaa + Jee 

2 - 9 = %is/ 3 =  

The proportion /2/ would ar ise  also fromthe appro- 

the l i t e ra ture  data” f o r  the similar compounds / B e g .  for 

the 2,3-dichlorotetralin, Jaa = 7, Jee= 20,l /. 
Unfortunatelly the J value of the c i s  compound pro- 

ved not t o  contain the long range couplings, which was 

rather strange,as well are the fact , that  the protons A 

and B appeared t o  be equivalent / t r i p l e t  for the methin 

and doublet fo r  the methylens protons /. Probably it 

is accidenta1,because l ike  as in trans dlol ,  none of 

the metbylene protons OCCUI! here in the same magnetic 

environment a t  aqy the .  Considering oie d io l  as we- 

l e s s  for our calculatfons we have examined o m  o f t h e  

d i Q S t e ~ O ~ ~ i 0  derivatives of trans d lo l  , trans mono- 

ester/Fig 3/, obtained by oppening of the 

ma epOxd.de ring by the chiral/+/-cpmphoro-sulfonic a- 

cid. This compound w i t h  tho big eubetilz?~nt instead of 

the one byaDxyl proton wara expected to  ex i s t  mainly In 

the diequatorial form, which ia loner temperatures sho- 

uld be assumed PI the lo@ om. Indeed the J value of 

this compound /23 -24 &/ even exoeebd the erpeoted one’ 

2,3=tetrale- 
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A 396 
t. 2O0C 

Fig. 3: MONO-ESTER OF TRANS-DIOL Solvent CDC13, Sweep width 1080 

and did not change at -20 and -50°C. The substi tution 

of the bydroxyl proton by the sulforryl rest was found 

not t o  Influence tb m e t h i n  proton signal width /the 

same signal width f o r  the protons C and C'/* 

According t o  /2/ and assuming Jee = 24 Hz, we can 

obtain Jaa t 8 and J o 16. In the case of polar sol- 

vents 1- DMSO or CO/CD3/2 

ooun-b the broadening of methin protop. ~lgnal width 

the additional 0 0 ~ p l b g  with wdr0X;yl proton8,and t o  ulee 

the proper J T T P ~ U R .  The differenae between the 3-values 

of uis /Pig,4/ and trolllil /Fig.l,2/ diol / in  5CY6 equili- 

brium/ would equal 4 b, w h b h  oould be ammibed t o  tbp 

long range asuglimgs in sucrh conformational re la t ion  of 
the trarus crornpoumd. The larger J values of cis d io l ,  

we haw t o  taJm in to  a+ 
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214 POSTAWKA, PRAJER-JANCZEWSKA, AND RUDOLF 

4 12 
CC' 

300 
BB' A A '  

244 
-OH 

Fig. 4a: CIS - DIOL Solvent CD2C12, Sweep width 270 

400 294 
C C '  BB' AA' 

4 76 

Fig. 4b: CIS - DIOL Solvent DMSO, Sweep width 270 
-OH 
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TETRALENEDIOLS-2,3 215 

then t h a t  calculated f r o m  the dihedral angles,may r e su l t  

From the electronegativity of the Qyrdroxyl protons. 

As it is evident from the Table 1, in the conforma- 

tiolval equilibrium of trans d io l  the diequatorial form 

does not pre4ominate,what is in agreement w i t h  the l i te-  

rature data f o r  the dihalogenoderivativesl . However ,the 

percentage of aa-form decreases more i n  D M S O . T U  faot 

could be explained by larger s t e r i c  hindrances in the eq- 

a t o r i a l  position8 f o r  the two big substituents, formed 

by t b  DMSO molecules strongly associated t o  the Wdro- 
xyl protons. As a result of such intermolecular bondinger 

we observe the mutual ap l i t t i ag  of the methin and mdro- 

xyl prOtOJMl,aB well as the downfield shlft of the last 

one. Similar s i tua t ion  is in CO/CD3/2 , however,the by- 

drogen bonds w i t h  the solvent become stronger here on- 

l y  a t  the lower temperatures /Table ?/.The hydroxyl pro- 

ton signals are  not so dear ly  spl i ted,  they are ra- 

ther  broadened.The lack of an excess of diequatorial 

form for trans diol  in the other solventls would mi- 
cate rather we& intramolecular hydrogen bondinga,whieh 

is also confirmed by the high-field signal positions of 

the hydrovl  protons.The same fact can be noticed for 

c i s  diol ,  supported also by the clearly averaged coupliSg 

constants testif'ylng for the fast conformational Fnter- 

conversion. 
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TETRALENEDIOLS-2,3 2 17 

EXEZRIEJIENTAL 

The PAIR spectra are obtained on JEOL ~ b S = P S = l O O  

Spectrometer.TMS was used as the internal standard.?!he 

J values were measured using a Scale expansion of 7,5 

Hz;/aIn. 
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