Versatile Methods for Promoting Crystallinity in Small Molecules
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Background Information On-Demand Crystallinity in Azido Esters m

Benefits of Crystallinity:

3 “* Preliminary optimization of click reactions afforded crystalline

< Replaces chromatography with recrystallization HN>~NH2 triazoles from lipophilic azido esters, and a modest substrate

X scope demonstrated the methods’ utility. High atom efficiency

< Enables structural determination by X-ray ] =  CuSO4 (20 mot%) ) and mild conditions of the click reaction is promising for its utility
crystallography N v(j( e in industrial chemistry.

40 °C, 24 h

*+ Promotes stereoconvergence when paired with
asymmetric catalysis

N\‘N/NH;\OJL. “ Highly crystalline tetraaryladamantanes were successfully
synthesized on gram scale for future co-crystallization attempts.

Experimental Goals: ] ] 3
. pExplore method to enhance crystallinity in /W\ HN\>\ . HN\>\ . HN\>\ "

molecules with diverse functionality B T " " "
 Examine product structures using NMR (A Sy . :

spectroscopy and melting point analysis - o Future Directions

- O = 0O - O
SN N\\N’N\Hs/\o)* N\\N’N\Hs/\o)‘\( « The copper click reactions will be optimized to increase the vyield,
Experimen tal Design ez v vegows then the reaction will be run on gram scale.

*» Other methods of incorporating semicarbazones into molecules

Method 1. Modification of existing functional groups Q Q . . . . . .
J group j— ) — will be explored, including salt formation via a Brgnstead acid-
HN HN .
)Ol\ p p base reaction.
H N | H H
\(/ N “NH, Hypothesis:

H Incorporation of semicarbazone subunits into - S

T . molecules increases their crystallinity. = o = o non-crystalline - -@e - S

melting point > 200 °C Ne N - )]\)\ Ne N acid-base reaction 2
Crystalline N7 N0 N S0 insoluble complex \g/
Yield 30%° Yield 33%° . _ . . . . . . .

Incorporation of Semicarbazones via Cu-catalyzed cycloaddition: P e P T *On demand crystallinity will be merged with existing asymmetric
catalysis methods.
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RJ\O/\HP Vi |5 “ The relationship between the aryl substituent identity and the
: o) A K , :
" Cu() catalyst L WN‘NH - tetraaryladamantane’s performance as a chaperone will be
- n ® -
° 5 studied.
N

+ R
O - Mild reaction conditions
N )]\ - High chemoselectivity
Z N NH, - Simple starting materials
H

@ R\ X AICI, (4 equiv), ‘BuBr (0.5 equiv)
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Method 2: Design of co-crystallization chaperones 7 16 b

Richert et al.: Tetraaryladamantanes form co-crystals with small molecules.

**+ The ablility of tetraaryladamantanes to co-crystallize with common
small molecules will be studied.
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*» Tetraaryladamantanes will be tested to help facilitate a
crystallization-induced diastereomer transformation (CIDT).
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