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Herein, we described a simple synthetic strategy for the preparation of α-hydroxy, β-bromo-exo-dicyclopentadiene-1-one 
by following a three-step sequence. The synthetic strategy relies on operationally simple reactions and high yielding steps. 
The newly synthesized compounds have been characterized by NMR. As the disclosed compound α-hydroxy, β-bromo-exo-
dicyclopentadiene-1-one is highly functionalized but structurally similar to exo-dicyclopentadiene-1-one and it can be used a 
key building block for expanding the chemical space of cyclopentanoid derivatives. 
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Bridged-bicyclic compounds are useful candidates in 
organic synthesis and they have several applications 
in chemical science such as pharmaceutical chemistry, 
polymer chemistry, and material chemistry1. Besides, 
bridged-bicyclic compounds with ring-strain were 
found to be handy in natural product synthesis and 
exhibits useful biological properties2. Hence, there is 
a considerable amount of research activity in this 
regard. 

Dicyclopentadiene (DCPD) is a unique example of 
bridged-bicyclic compounds and it exits in both endo 
and exo forms3. Though the endo-DCPD 1 is 
commercially available, the exo-isomer 2 can be 
synthesized by following two-step synthetic sequence. 
Due to ready access to endo-DCPD derivatives 3-4, 
they are used as a starting materials (SMs) in 
synthetic chemistry. For example, endo-DCPD-1-one 
4 was used to create useful compounds such as oxa-
cages, intricate polycyclic compounds, and 
polyquinanes, etc. Whilst, there is a lot more to 
explore with exo-DCPD 2 and its derivatives 5-10, 
especially in the metathesis area. The exo-DCPD 
derivatives shows enhanced reactivity towards olefin 
metathesis as compared to endo-DCPD derivatives4. 

We previously reported an improved and 
alternative synthetic pathway to exo-DCPD 2 and its 
enone derivative, exo-DCPD-1-one 7. During this 
process we also realized useful intermediates 5-10 for 
synthetic chemistry (Fig. 1) 5. 

Next, we have also prepared various precursors from 
exo-DCPD-1-one 4 and endo-DCPD-1-one 9 and used 
them to construct various polyquinane derivatives by 
using olefin metathesis as a key step (Fig. 2) 6. 

Results and Discussion 
Inspired by above interesting results of the building 

block 7 in polyquinanes synthesis, we aim to prepare 
analogues compounds of exo-enone 7. The resulting 
analogues compounds can serve as key SMs in 

Fig. 1 — Various derivatives of endo- and exo-DCPD 
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organic synthesis to expand the chemistry of exo-
DCPD 2. In this context, we identified highly 
functionalized exo-DCPD derivative 19 starting with 
exo-enone 7 (Scheme 1)5. For this purpose, exo-enone 
7 was subjected to selective epoxidation to deliver the 
corresponding epoxy derivative 20 (Ref. 7). Then, this 
compound was treated with NaH or KH to afford a 
oxirane-ring opening compound, α-hydroxy enone 
derivative 21. Finally, compound 21 was subjected to 
bromination under NBS reaction conditions to furnish 
a α-hydroxy-β-bromo enone derivative 19 (Ref. 8). 
Here, we believe that the highly functionalised 
compound 19 can serve as a key starting material for 
various chemical transformations. For example, 
compound 19 is useful for 1,2-addition, 1,4-addition, 
epoxidation, cycloadditions, C-alkylation,  
O-alkylation, various coupling reactions, etc. as it 
contains different functional groups (enone, –OH, –
Br, and strained norbornene bond). 

After successful synthesis of compound 19, the key 
intermediates are used for the derivatization and 
realized useful precursors (Scheme 2). When 
compound 7 was treated with NH2OH.HCl, oxime  
22 was obtained in 68% yield. The 2-hydroxy enone 
21 underwent reduction with NaBH4 and produced 
1,2-hydroxy derivative 23 in 62% yield. Additionally, 
the compound 21 was treated with TBDMS-Cl to 
obtain the O-TBDMS protected compound 24 in 89% 
yield. Along similar lines, hydroxy compound 21 

underwent allylation to deliver O-allylated compound 
25 in 81% yield. 

Interestingly, O-allylated compound 25 realized 
from 20 in one-pot reaction involving oxirane ring 
open followed by allylation in the presence of NaH or 
KH and allyl bromide (Scheme 3). 
 
Experimental Section 

All of the chemical solvents were purchased from 
Merck company and used without further 
purification. All the air-and moisture sensitive 
reactions were carried out in anhydrous and/or 
degassed solvents using an oven-dried and 
desiccator-cooled multi-neck round-bottom flask 
(RBF) fitted with rubber septa and/or glass  
stopper under nitrogen (N2) atmosphere (atm). The 
reaction progress was monitored by thin-layer 
chromatography (TLC) using the appropriate mobile 
phase (ethyl acetate (EtOAc)/pet ether (PE)) and 
UV-inactive spots are visualized by using TLC stain 
solutions such as I2, KMnO4, and PMA. NMR 
spectra of all the synthesized compounds were 
obtained by using Bruker (AVANCE IIITM)  
500 MHz and Bruker (AVANCE IIITM/AscendTM) 
400 MHz spectrometers and solvent residual peaks 
as an internal standard (1H NMR: CDCl3 at  
7.26 ppm; 13C{1H} NMR: CDCl3 at 77.2 ppm). 
1H NMR data expressed in chemical shift (δ ppm), 
multiplicity (s, singlet; bs, broad singlet; d, doublet; 

 
 

Fig. 2 — Various derivatives of endo- and exo-DCPD-1-one 
 

 
 

Scheme 1 — Synthesis of heteroatoms (O, N, Br) containing exo-DCPD derivative 19 
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