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tetrahydrofuranyl acetals directly from their mixture by 
spectral simulation 
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Department of Chemistry, Faculty of Science and Mathematics, University of Niš, 

Višegradska 33, 18000 Niš, Serbia 

J. Serb. Chem. Soc. 89 (1) (2024) 1–11 

EXPERIMENTAL AND ANALYTICAL DATA 
2-((3,7-Dimethyloct-6-en-1-yl)oxy)tetrahydrofuran (4). 1H NMR (400 MHz, CDCl3) and 

13C (100.6 MHz, CDCl3) for each diastereomer are given in Table S-I; FTIR (neat, cm-1) 
2912, 1025; MS (70 eV): m/z (%): 226 (0.2), 154 (4.4), 123 (2.5), 95 (4.5), 81 (5.5), 71 (100), 
69 (14.1), 67 (5.9), 55 (5.8), 41 (13.8); (+)ESI-HRMS (m/z): calculated for 
[C14H26O2]+ 226.1933, observed 226.1929; Elemental analysis for C14H26O2: Calculated. C 
74.28, H 11.58, O 14.14; found C 74.26, H 11.59. RI (DB-5MS) 1553 and 1554 for each 
diastereomer. 

(Z)-2-(Hex-3-en-1-yloxy)tetrahydrofuran (5). 1H- (400 MHz, CDCl3) and 13C-NMR 
(100.6 MHz, CDCl3) are given in Table S-II; FTIR (neat, cm-1) 2911, 1022; MS (70 eV): m/z 
(%): 170 (0.04), 101 (6.2), 87 (6.2), 82 (5.6), 71 (100), 67 (8.9), 55 (12.7), 43 (19.7), 41 
(20,1), 39 (9.9); (+)ESI-HRMS (m/z): calculated for [C10H18O2]+ 170.1307, observed 
170.1310; Elemental analysis for C14H26O2: Calculated. C 70.55, H 10.66, O 18.79; found C 
70.57, H 10.65. 

 
Fig. S-1. Atom numbering scheme of tetrahydrofuranyl acetals of citronellol (4a-4d). 

 

* Corresponding author. E-mail: nikoradulovic@yahoo.com 
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Fig. S-2. Key HMBC (a) and NOESY (b) interactions. 

Table S-I. 1H (400 MHz) and 13C (100.6 MHz) NMR data of tetrahydrofuranyl acetals of 
citronellol (CDCl3, NMR parameters are derived from manual iterative full spin analysis 

Position 
4c/4d 4a/4b 

HMBCb NOESYc δH (m, J (Hz), 
Integral)a δC δH (m, J (Hz), Integral) δC 

1 
5.1072 (dd, 3J1,2r = 
5.3, 3J1,2s = 0.9, 1 

H) 
103.80 5.1032 (dd, 3J1,2r = 5.3, 

3J1,2s = 0.9, 1 H) 103.99 2, 3, 4, 1’ 2r, 2s 

2r 

1.9160 (dddd, 
2J2r,2s = -11.5, 3J2r,3r 

= 8.3,  
3J2r,3s = 10.0, 3J1,2r = 

5.3, 1 H) 
23.66 

1.9160 (dddd, 2J2r,2s = -
11.5, 3J2r,3r = 8.3,  

3J2r,3s = 10.0, 3J1,2r = 5.3, 
1 H) 

23.66 1, 3, 4 1 

2s 

1.8710 (dddd, 
2J2r,2s = -11.5,  

3J2s,3r = 8.5, 3J2s,3s = 
4.0, 3J1,2s = 0.9, 1 

H) 

1.8710 (dddd, 2J2r,2s = -
11.5,  

3J2s,3r = 8.5, 3J2s,3s = 4.0, 
3J1,2s = 0.9, 1 H) 

3r 

1.9720 (ddddd, 
2J3r,3s = -11.4, 3J2r,3r 

= 8.3, 
 3J3r,4r = 7.3 3J2s,3r = 
8.5, 3J3r,4s = 5.6, 1 

H) 
32.47 

1.9720 (ddddd, 2J3r,3s = -
11.4, 3J2r,3r = 8.3, 

 3J3r,4r = 7.3 3J2s,3r = 8.5, 
3J3r,4s = 5.6, 1 H) 

32.46 2, 4 4r, 4s 

3s 

1.8158 (ddddd, 
2J3r,3s = -11.4, 3J3s,4s 

= 7.5,  
3J2r,3s = 10.0, 3J3s,4r 

= 6.2, 3J2s,3s = 4.0, 
1 H) 

1.8158 (ddddd, 2J3r,3s = -
11.4, 3J3s,4s = 7.5,  

3J2r,3s = 10.0, 3J3s,4r = 6.2, 
3J2s,3s = 4.0, 1 H) 
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4r 
3.8897 (ddd, 2J4r,4s 

= -8.1, 3J3r,4r = 7.3, 
 3J3s,4r = 6.2, 1 H) 

66.91 

3.8897 (ddd, 2J4r,4s = -
8.1, 3J3r,4r = 7.3, 

 3J3s,4r = 6.2, 1 H) 
66.91 1, 3 3r, 3s 

4s 
3.8570 (ddd, 2J4r,4s 

= -8.1, 3J3s,4s = 7.5, 
3J3r,4s = 5.6, 1 H) 

3.8570 (ddd, 2J4r,4s = -
8.1, 3J3s,4s = 7.5, 
3J3r,4s = 5.6, 1 H) 

1’r 

3.3694 (ddd, 
2J1’r,1’s = -9.6, 
3J1’r,2’s = 7.9,  

3J1’r,2’r = 6.2, 1 H) 
65.72 

3.4089 (ddd, 2J1’r,1’s = -
9.7, 3J1’r,2’r = 7.9,  

3J1’r,2’s = 5.5, 1 H) 
65.58 1, 2’, 3’ 2’r, 2’s 

1’s 

3.7168 (ddd, 
2J1’r,1’s = -9.6, 
3J1’s,2’s = 7.9, 

 3J1’s,2’r = 6.2, 1 H) 

3.6801 (ddd, 2J1’r,1’s = -
9.7, 3J1’s,2’r = 7.7,  

3J1’s,2’s = 6.9, 1 H) 

2’r 

1.3886 (dddd, 
2J2’r,2’s = -13.2, 

3J2’r,3’ = 8.5,  
3J1’r,2’r = 3J1’s,2’r = 

6.2, 1 H) 36.71 

1.6008 (dddd, 2J2’r,2’s = -
13.6, 3J1’r,2’r = 7.9, 

 3J1’s,2’r = 7.7, 3J2’r,3’ = 
6.5, 1 H) 

36.83 1’, 3’, 4’, 
10’ 1’r, 1’s 

2’s 

1.6145 (dddd, 
2J2’r,2’s = -13.2, 

3J1’s,2’s= J1’r,2’s= 7.9, 
3J2’s,3’ = 6.5, 1 H) 

1.3846 (dddd, 2J2’r,2’s = -
13.6, 3J2’s,3’ = 8.5, 

3J1’s,2’s= 6.9, J1’r,2’s= 5.5, 
1 H) 

3’ 

1.5332 (ddqdd, 
3J3’,4’r = 9.2, 3J2’r,3’ 

= 8.5,  
3J3’,10’ = 6.7, 3J2’s,3’ 

= 6.5, 3J3’,4’s = 5.0, 1 
H) 

29.70 

1.5359 (dqddd, 3J2’s,3’ = 
8.5, 3J3’,10’ = 6.7, 

3J2’r,3’ = 6.5, 3J3’,4’s = 6.2, 
3J3’,4’r = 6.0, 1 H) 

29.74 1’, 2’, 4’, 
5’, 10’ 10’ 

4’r 

1.1885 (dddd, 
2J4’r,4’s = -14.3, 

3J3’,4’r = 9.2,  
3J4’r,5’s = 7.6, 3J4’r,5’r 

= 2.3, 1 H) 
37.36 

1.3336 (dddd, 2J4’r,4’s = -
14.3, 3J4’r,5’s = 9.8,  

3J3’,4’r = 6.0, 3J4’r,5’r = 
5.9, 1 H) 

37.18 2’, 3’, 5’, 
6’, 10’ 5’r, 5’s 

4’s 

1.3422 (dddd, 
2J4’r,4’s = -14.3, 

3J4’s,5’r = 7.4, 
3J4’s,5’s = 5.6, 3J3’,4’s 

= 5.0, 1 H) 

1.1448 (dddd, 2J4’r,4’s = -
14.3, 3J4’s,5’r = 8.1, 

3J3’,4’s = 6.2, 3J4’s,5’s = 
4.2, 1 H) 

5’r 

1.9617 (dddd, 
2J5’r,5’s = -14.3, 

3J5’r,6’ = 7.6, 
 3J4’s,5’r = 7.4, 

3J4’r,5’r = 2.3, 1 H) 25.58 

2.0006 (dddd, 2J5’r,5’s = -
14.3, 3J4’s,5’r = 8.1,  

3J5’r,6’ = 7.6, 3J4’r,5’r = 
5.9, 1 H) 

25.58 3’, 4’, 6’, 
7’ 

4’r, 4’s, 
6’ 

5’s 

2.0107 (dddd, 
2J5’r,5’s = -14.3, 

3J4’r,5’s = 7.6, 
3J5’s,6’ = 6.6, 3J4’s,5’s 

1.9635 (dddd, 2J5’r,5’s = -
14.3, 3J4’r,5’s = 9.8, 

3J5’s,6’ = 6.6, 3J4’s,5’s = 
4.2, 1 H) 
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aCoupling constant values were initially inferred from 1H homonuclear selective decoupling NMR experiments 
and afterward refined through a manual iterative full spin analysis.  bgHMBC correlations observed between the 
hydrogen in this row and the carbon in the listed position. cCross-peaks observed in the NOESY spectrum

= 5.6, 1 H) 

6’ 

5.0946 (ddqq, 
3J5’r,6’ = 7.6, 

3J5’s,6’ = 6.6, 4J6’,8’ = 
4J6’,9’ = -1.4, 1 H) 

124.97 

5.0946 (ddqq, 3J5’r,6’ = 
7.6, 

3J5’s,6’ = 6.6, 4J6’,8’ = 
4J6’,9’ = -1.4, 1 H) 

124.97 4’, 5’, 8’, 
9’ 5’r, 5’s 

7’ / 131.22 / 131.21 / / 

8’ 
1.6790 (dq, 4J6’,8’ = 
-1.4, 4J8’,9’ = -0.8, 3 

H) 
25.85 1.6790 (dq, 4J6’,8’ = -1.4, 

4J8’,9’ = -0.8, 3 H) 25.85 4’, 6’, 7’, 
9’ / 

9’ 
1.5996 (dq, 4J6’,9’ = 
-1.4, 4J8’,9’ = -0.8, 3 

H) 
17.75 1.5996 (dq, 4J6’,9’ = -1.4, 

4J8’,9’ = -0.8, 3 H) 17.75 5’, 6’, 7’, 
8’ / 

10’ 0.8898 (d, 3J3’,10’ = 
6.7, 3 H) 19.57 0.8898 (d, 3J3’,10’ = 6.7, 

3 H) 19.72 2’, 3’, 4’ 3’ 
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