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General Procedure for Reductive Amination

Conclusio

Reductive amination is a relatively simple two step

Neurolysin (NIn) is a neutral metalloendopeptidase, which is an enzyme that breaks 0 AcOH NaBH;. dure t thesi d " Th
down peptide bonds in amino acids whilst ultilizing a metal catalyst'. NIn inactivates JL +  HaN -~ R —————» g NA/ R » o~ ~R proce Ufed 0 Syrt‘h e_SIZZ §9‘|30t;‘ ary artnlnte'si e i
several neuro/cerberotoxic neuropeptides such as neurotensin, substance P, and R™ "H 65°C, 3 hours 0°C, Overnight R™ N compounds synthesized in lab are potential neurolysin

bradykinin2. These neuropeptides can cause harm to the brain as they respond to ?hc"_vatfcf’_fs andcwnl Tequ':jelfu“gtﬁf (GS"”leln \{IVE to determine
inflammation during an ischemic stroke®#. The peptides generated by NIn are syil{h?esliiizyﬁsiz??::;en:rr;l prc‘x:zrc?uare \?vitﬁ ae>50°/ Jiekd
stroke victim2. The goal of our lab is to discover a potent neurolysin activator in Com pou nd | Results Compound Il Results tcl';\omp?und |g regu'fe(:ha I?ngertflme :Orléhe f"’i} StteP to form
order to develop a drug that protect victims from brain damage and disability Compound I Conclusion: 7 Compound Il Conclusion: ] ¢ imine and reduce the formation of side products.

N : . L . Compound IV required a BOC protecting group in order to
following an ischemic stroke. To begin this process, our lab successfully designed, c : N : o, . N . S " " N
p N S y . N « Compound’s polarity required 12% of ’ - . 9
synthesized, and established the structure-activity relationships of several potential pound’s pofarity requi ° w08 QOO0 Compound's polarity required 12% of w03 OOOE prevent side products and the time for the first step was also

neurolysin activators via a preliminary neurolysin activation assay on several MeOH in DCM to elute. sasle @ MeOH in DCM to elute. cle o8 g)gecnS?if;géopf;zﬂcmh:;?tf:f]?gf]fet:teﬁ%%fgéiuﬂ;ﬁ
i i Rf =052 8 0.
targeted compounds. Secondary amine analogs were created and synthesized to + Reaction was clean and gave 54.5% yield W= . Reaction was clean and gave 52.6% yield ® @ four compound wore successfully aynihasized with aceurate

test their neurolysin activation potential. The goals of this experiment are to 2
resynthesize these compounds to gather additional NMR and HPLC data and to of a yellow, crystalline oil. B of a dark, brown oil. §
optimize the reaction in order to obtain a pure compound with a substantial yield. S heakiaals b Lot dl [

NMR, however, HPLC data is still required. The HPLC data
will be acquired as soon as a working machine is available.

« NMR was conclusive and accurate: « NMR was conclusive and accurate:
product appears pure. LS T product appears pure. Lo e,
Figure 1: TLC of Compound | Figure 2: TLC of Compound Il
Contributions
Introduction Compound lll Results o ) )
Thanks to Dr. Trippier for the opportunity to work on his

] ) ] . i General Procedure Results (Inconclusive): Procedure with STAB (Inconclusive): neurolysin project. Thanks to Aarfa, Shafikur, Angie, and
Stroke is the second-leading cause of death worldwide and the third-leading cause « Crude yield was 60 mg of an impure mixture and purificationwas « 2.5 eq. of Sodium Trioxyborohydride was added to 1 eq. of aldehyde and amine. Hamden for guiding me through the project and teaching
of death and disability®. Ischemic stroke comprises 87% of all strokes and occurs difficult (Figure 3). + Imine was formed, however, there was too little yield of secondary amine me new methods to try and obtain my product. This project
when blood flow to the brain is blocked®. As a result of decreased blood flow, brain « Aldehyde was impure and contained a carboxylic acid derivative. product. wouldn’t be possible without them.
cells begin to die and brain damage can occur. The American Heart Association « Aldehyde is replenished with a fresh bottle for further reactions.  + Imine decomposes on silicon column, so purification is a challenge. Therefore, a
reports that 75% of victims have dysfunction and 15-30% of stroke survivors have a « Apotential side product was also discovered (Figure 4). better reaction is needed.

severe disability. An effective method of reducing or preventing brain damage General Procedure with Reflux and Additional NaBH4 (Low Yield):

during a _stroke s to prote_ct the brain using a coordinated an_d dlverse_ mecha_nlsm. « The reaction mixture was refluxed with the first step for 3 hours followed by 10
Neurolysin (NIn) is a peptidase and a potential target for brain protection during HoN ererences
. . 2 eq. of NaBH4.
stroke. A study conducted on mouse models shows that NIn is upregulated in the 0
X

. i . o
post-ischemic brain for at least 7 days®. The results of this study suggest that Nin is %a After purification, only 7.4 mg of product remained (2.54% yield). [1] Checler, F.; Barelli, H.; Dauch, P.; Dive, V.; Vincent, B.; Vincent, J. P. Neurolysin:
Se

Ko™ h " 4 :
responsible for modulating the brain's stroke response. Another study shows that g H R gjiz:ta;r:i?‘cez?}lre with Reflux, Additional NaBH4, and Extra Time Purification and assays. Methods Enzymol. 1995, 248, 593-614.

the inhibition of NIn in mice brains causes an increase in neurotoxic peptidases’. o . . . [2] Gauberti, M., Potzeha, F., Vivien, D. & Martinez de Lizarrondo, S. Impact of
Therefore, Nin is an important target due to its diverse signaling ability and its ability Figure 4 Potential Side Product . lirr|]1yep?sth?\/S;\et;hfac}rlrfntn?ef:ii}nsge(ztl)ssleerCeeruI:ir;ge'ltliré:a)ntﬁ:ﬁ?}:ﬁ air(]e(ljdaviﬁlqll;eate bredinn gnsraton duing trombolis nschemi ke, Foniers i Medino
to protect the brain during neurodegenerative disorders such as stoke. If a drug can 9 9 d y » (2018).

be synthesized that activates Nin, it can have the potential to reduce or prevent much greater.

-4

[3] Nicoli, C. D. et al. Pro-neurotensin/neuromedin N and risk of ischemic stroke:

i ini i icti ; _activi i i i Figure 3: TLC of C " The reasons for geographic and racial differences in stroke (regards) study.
brain damage in ischemic stroke victims. Us_lng stru_cture activity relathnshlp studies igure of Compoun e e O a4, (2050)
we can create compounds that could potentially activate Nin. Then, using methods 1ll Using General Procedure
of organic synthesis, we can create those compounds and test their potency. 4] C: letal. isa y in colonic
inflammation. Journal of Clinical Investigation 103, 843-849 (1999).
Compound IV Results o to: World Stk O (WSO} Giobal stoke fctshoet
2022. International Journal of Stroke 17, 478-478 (2022).

General Procedure Results (Inconclusive): General Procedure with Protecting Group and Extra Time Results
[6] Rashid, M. et al. Functional up-regulation of endopeptidase neurolysin during

. . + Inconclusive since crude yield was approximately 100 mg of (Conclusive): post-acute and early recovery phases of experimental stroke in Mouse brain.
Com pou nds: Potent|a| Neurolysu'] Vators an impure mixture. + The amine used contains a BOC group to prevent the side product from Journal of Neurochemistry 129, 179-189 (2013).
« Purification is difficult due to another side product which forming.
H
R

[7] Karamyan, V. T. The role of peptidase neurolysin in neuroprotection and neural

R H R H forms more easily than the desired compound (Figure 5). + Step 1is left for 24 hours to form adequate amine. repair after stroke. Neural Regeneration Research 16, 21 (2021).
s \/\X/\ ~ 1 S « Step 2is left for 12 hours, and molecular sieves are added to remove water.
X Xz HoN__~ + Compound’s polarity required 12% of MeOH in DCM to elute.
N X « Reaction was clean and gave 64.4% yield of a light, brown oil.
Compound | Compound Il Compound Il Compound IV i\/NvR + Last step is to use TFA to remove the BOC group.

Final yield not yet determined until deprotection is conducted.

X= Chalcogen or Pnictogen Figure 5: Potential Side Product
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