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Why synthesizing a-Hydroxy-spiro-carbonates?

e Starting material for VECs
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Previous Research into the Synthesis o9

e Carbonate formation earlier observed by Corey et al. and Roush et al.

Corey et al. 1980
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Previous Research into the Synthesis

e Schuler reported formation of spiro-carbonate
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* Metzler performed DoE approach to optimize the formation
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S. M. M. Schuler, (Un)erwartete Erweiterung des Multikatalysekonzepts, Dissertation, Justus- Liebig Universitat, 2016.
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Previous Research into the Synthesis of a-Hydroxy-spiro-carbonates

* Expansion to other Substrates
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- Optimization of the synthesis as main objective of this Thesis

C. Topp, J. Metzler, unpublished results 2020.



The DoE approach

* Pre screening to determine a suitable solvent:

DCE ACN EtOAc DMF DMF
T/°C 84 82 77 153 80
Yield / % 33 39 519 16 19

* The DoE approach:

- Three Factors selected with three levels.

- Central composite design with 17 individual runs.

(1.3-3.2 equiv.) mCPBA

(0.1-0.5 M) EtOAc
20-77 °C
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Results of the DoE Analysis 72\
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* Temperature is significant * Prediction of optimal conditions
e Correlation between mCPBA equiv. and
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How to safe some money?

e Corey-Chaykovski Route:

EtNCO (1.1 equiv.)

2h 24 h Ar

o NaH o) oy  TEA(1.1equiv)
Me;SI LDA g\ DMAP (0.1 equiv.)
DMSO, r.t. Etz0, rt. CH,Cl (abs), T
29 30

31
71% 74%

* Testing the protocol of Metzler on spiro-carbonate 31
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How to safe some money?

Compound supplier amount Cost
r° TClI 1g 38.00 €
(6]
o BLDpharm lg 518.00 €
Cfo Merck 10g 2.30€
(o]
@)LO/ BLDpharm 10g 66 €
s Merck 10g 6.80 €
(0]
@*o/ BLDpharm 10g 94.00 €
C Merck 1g 1.06 €
(0]
O*o/ BLDpharm 1g 776.00 €

[status 23.09.21]




From a-Hydroxy-Spiro-Carbonates to VECs

e To create various ring-sized VECs:
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Wittig olefination
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Challenges in the synthesis of VEC

1) 1.2 equiv. PhzPCH,Br
1.5 equiv. DMP 1.2 equiv. KOt-Bu
1.5 equiv. +BuOH THF, 0 °C, 20 min
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* 1H-NMR showed formation of Methyl-diphenylphosphinoxide
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Possible reasons for the challenging Wittig reaction

* Mechanism of the Wittig reaction:
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- Configurational changes: sp? (carbonyl) = sp3(betaine) 21 - sp? (olefin) 23
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Conclusion s \

e Optimization of the Synthesis of spiro-carbonate 5

0
)OL 3.1 equiv. mMCPBA QJ<O
aa's |
H 0.1 M EtOAc
OH
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* Synthesis of additional VEC and establishing the Corey-Chaykovsky route

0] 0] 1) 1.5 equiv. PhgPCH,Br O
1.5 equiv. DMP )L 1.5 equiv. KOt+-Bu
O 0 1.5 equiv. +-BuOH O 0 THF, 0 °C, 20 min O 0
OH  CHJCIy, r.t., overnight 0] 2) ketone 37,0.37 M
reflux, 2 h
33 37 38
74 % 63%

I. Khan, C. Zhao, Y. J. Zhang, Chem. Comm. 2018, 54, 4708 - 4711.
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Outlook
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e Reaction with cyanochromone
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