DAFTAR PUSTAKA

Adriani, Nina. “Mekanisme Reaksi Substitusi Nukleofilik Sn1 Dan Sn2
Dengan Senyawa Halogen Organik.” (2021).

Chander, Vishwadha. “FACTBOX-Countries Where Remdesivir Is
Approved or Supported for Treating COVID-19.” Reuters, 22 Oktober
2020, bag. Healthcare. (2020).

Choy, Ka-Tim, Alvina Yin-Lam Wong, dkk. “Remdesivir, Lopinavir, Emetine,
and Homoharringtonine Inhibit SARS-CoV-2 Replication in Vitro.”
Antiviral Research. (2020).: 104786.

Dachriyanus. Analisis Struktur Senyawa Organik Secara Spektroskopi.
Lembaga Pengembangan Teknologi Informasi dan Komunikasi
(LPTIK) Universitas Andalas. (2017).

Darmapatni, Komang Ari Gunapria. “Pengembangan Metode GC-MS Untuk
Penetapan Kadar Acetaminophen Pada Spesimen Rambut
Manusia.” Jurnal Biosains Pascasarjana. (2016). 18 (3): 255—66.

Diah Handayani. “Penyakit Virus Corona 2019.” Jurnal Respirologi
Indonesia. (2020). 40: 119-29.

El-Sayed, Naglaa Salem, Alexander S. Jureka, dkk. “Synthesis and antiviral
activity of fatty acyl conjugates of remdesivir against severe acute
respiratory syndrome coronavirus 2 and Ebola virus.” European
Journal of Medicinal Chemistry. (2021).

Erlina Burhan. Pedoman Tatalaksana COVID-19 Edisi 3. Jakarta:
Perhimpunan Dokter Paru Indonesia (PDPI). (2020).

Frediansyah, Andri, Firzan Nainu, Kuldeep Dhama, dkk. “Remdesivir and
Its Antiviral Activity against COVID-19: A Systematic Review.”
Clinical Epidemiology and Global Health. (2021): 123-27.

Gao, Zhiru, Yinghui Xu, Chao Sun, dkk. “A Systematic Review of
Asymptomatic Infections with COVID-19.” Journal of Microbiology,
Immunology and Infection. (2021). 54 (1): 12-16.

Grein, Jonathan, Norio Ohmagari, dkk. “Compassionate Use of Remdesivir
for Patients with Severe Covid-19.” The New England Journal of
Medicine. (2020).

Holshue, Michelle L., Chas DeBolt, dkk. “First Case of 2019 Novel
Coronavirus in the United States.” The New England Journal of
Medicine. (2020). (10): 29-36.

Hotmian, Ellen, Elly Suoth, dan Trina Tallei. “Analisis Gc-Ms (Gas
Chromatography - Mass Spectrometry) Ekstrak”. (2021). 10: 8.
Khopkar, S.M. Konsep Dasar Kimia Analitik. Jakarta: Universitas Indonesia

Press. (1990).

Krowczynska, Anna. “Analysis of DNA Fragments Using the Agilent 2100
Bioanalyzer.” Covaris, Inc., Woburn, Massachusetts. (2019). 1: 1-4.

Kumar Palli, Kishore, Palash Ghosh, Shiva Krishna Avula, dkk. “Total
Synthesis of Remdesivir.” Tetrahedron Letters. (2022).: 153-590.

Levani, Yelvi. “Coronavirus Disease 2019 (COVID-19): Patogenesis,
Manifestasi Klinis dan Pilihan Terapi”. (2021). 17 (1): 14.

Liao, Sih-Han, Chien-Ching Hung, dkk. “Assessing Efficacy of Antiviral
Therapy for COVID-19 Patients: A Case Study on Remdesivir with

57



58

Bayesian Synthesis Design and Multistate Analysis.” Journal of the
Formosan Medical Association. (2021). 120: S77-85.

Lo, Michael K., Friederike Feldmann, Joy M. Gary, dkk. “Remdesivir (GS-
5734) Protects African Green Monkeys from Nipah Virus Challenge.”
Science Translational Medicine. (2019). 11 (494).

Manullang, Anna Maria, Monia Agni Wiyatami, dan Muhammad Azril
Hardiman Mahulauw. “Clinical Trial and Therapeutical Progress of
COVID-19 Treated with Remdesivir: A Review.” Indonesian Journal
of Pharmacology and Therapy. (2021). 2 (3).

Margono, Supardjan Amir. Sintesis Diasetii Gamavuton-0 dengan
Menggunakan Asetil Klorida Sebagai Acylating Agent. Majalah
Farmasi Indonesia. (2006). 17(1).

Neeru Gandotra, dkk. A two-pronged approach for rapid and high-
throughput SARS-CoV-2 nucleic acid testing. BMJ. (2020).

Pranowo, Harno Dwi. Peran kimia komputasi dalam desain molekul obat.
Yogyakarta: Universitas Gadja Mada. (2009).

Raskin, Salmo. “Genetics of COVID-19.” Jornal de Pediatria. (2020). 97 (4):
378-86.

Sastrohamidjojo, Hardjono. Dasar-Dasar Spektroskopi. Yogyakarta:
Gadjah Mada University Press. (2019).

Schooley, Robert T., Aaron F. Carlin, dkk. “Rethinking Remdesivir:
Synthesis, Antiviral Activity and Pharmacokinetics of Oral Lipid
Prodrugs.” bioRxiv. (2021).

Sheahan, Timothy P., Amy C. Sims, dkk. “Broad-spectrum antiviral GS-
5734 inhibits both epidemic and zoonotic coronaviruses.” Science
translational medicine. (2017). 9 (396).

Sheahan, Timothy P., Amy C. Sims, dkk. “Comparative Therapeutic Efficacy
of Remdesivir and Combination Lopinavir, Ritonavir, and Interferon
Beta against MERS-CoV.” Nature Communications. (2020). 11 (1):
222.

Sitorus, M. Kimia Organik Fisik. Yogyakarta: Graha lImu. (2020).

Stasi, Cristina, Silvia Fallani, Fabio Voller, dan Caterina Silvestri.
“Treatment for COVID-19: An Overview.” European Journal of
Pharmacology. (2020). 889: 173-644.

Sulistyani, Martin. “Optimasi Pengukuran Spektrum Vibrasi Sampel Protein
Menggunakan Spektrofotometer Fourier Transform Infrared (FT-IR).”
(2017).

Tahir, Igmal, Karna Wijaya, dkk. “Quantitative Relationships Between
Molecular Structure And Melting Point Of Several Organic
Compounds.” Indonesian Journal of Chemistry. (2010). 2 (2): 83—
90.

Umar, AJ. Teknik Modern Spektroskopi NMR: Teori dan Aplikasi dalam
Elusidasi Struktur Molekul Organik. Jakarta: LIPI Press. (2014).

Underwood, A.L. Analisis Kimia Kuantitatif. Enam. Jakarta: Erlangga.
(2002).



59

Vargas, DidierF., Enrique L. Larghi, dan Teodoro S. Kaufman. “Evolution of
the Synthesis of Remdesivir. Classical Approaches and Most Recent
Advances.” ACS Omega. (2021). 6 (30): 19356-63.

Vitale, Deborah. “Comparing the Agilent 2100 Bioanalyzer Performance to
Traditional DNA Analysis Techniques.” Chemical Agilent. (2016). 1:
1-8.

Wang, Manli, Ruiyuan Cao, dkk. “Remdesivir and Chloroquine Effectively
Inhibit the Recently Emerged Novel Coronavirus (2019-NCoV) in
Vitro.” Cell Research. (2020). 30 (3): 269-71.

Warren, Travis K., Robert Jordan, dkk. “Therapeutic Efficacy of the Small
Molecule GS-5734 against Ebola Virus in Rhesus Monkeys.” Nature.
(2016). 531 (7594): 381-85.

Wit, Emmie de, Friederike Feldmann, dkk. “Prophylactic and Therapeutic
Remdesivir (GS-5734) Treatment in the Rhesus Macaque Model of
MERS-CoV Infection.” Proceedings of the National Academy of
Sciences of the United States of America. (2020). 117 (12): 6771—
76.

Yuliana, Y. “Corona virus diseases (Covid-19): Sebuah tinjauan literatur.”
Wellness And Healthy Magazine. (2020). 2 (1): 187-92.

Zarenezhad, E., S. Behrouz, M. Farjam, dan M. N. Soltani Rad. “A Mini
Review on Discovery and Synthesis of Remdesivir as an Effective
and Promising Drug against COVID-19.” Russian Journal of
Bioorganic Chemistry. (2021). 47 (3): 609-21.



LAMPIRAN |

SKEMA KERJA

Remdesivir

-1 g remdesivir dilarutkan dalam 20 ml
diklorometana dan tetrahydrofuran (2:1)
-Diteteskan 3,42 mL asetil klorida yang
telah dilarutkan dengan 5 mi
diklorometana selama 60 menit
-Diaduk selama 6 jam pada suhu 30°C
Hasil endapan didinginkan dan sisa
pelarut diuapkan

Derivat Remdesivir

Purifikasi

KLT

A 4

> Karakterisasi Senyawa Derivat
Remdesivir
Spektrofotometri Spektrofotometri Spektrofotometri Melting point
UV-Vis FT-IR NMR
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Uji Aktivitas Anticovid-19

Agilent 2100

bioanalyzer

Pengumpulan data

v

Analisis Data

A

A

Pembahasan

Penarikan Kesimpulan
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LAMPIRAN Il

GAMBAR HASIL PENELITIAN

‘

Gambar 11. Senyawa Derivat Remdesivir

Gambar 12. Senyawa Remdesivir
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Gambar 13. Hasil KLT senyawa remdesivir dan derivat remdesivir
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Scan Analysis Report

1.5 Report Time : Mon 15 Aug 05:52:35 AM 2022
Method:
Batch:
Software version: 3.00(335)
Oparator:

1.0+

Abs

Sample Name: Hasil Sintesiss
Collection Time 871272022 3:31:3% ™

0.5
Peszk Tzble
Pesk Style Pesks
Peak Threshold 0.0100
Bange 800.0nm to 200.0nm

0.0+ . — Wavelength (nm) Abs
200 400 600 —T
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‘Wavelength (nm) 247.1 1.302

Gambar 15. Hasil Panjang Gelombang Maksimum pada Spektrofotometri

UV-Vis senyawa derivat Remdesivir
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Gambar 16. Hasil Spektra IR senyawa Remdesivir
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Gambar 18. Hasil spektra 1H NMR senyawa Derivat Remdesivir
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Gambar 19. Hasil spectra 13C NMR senyawa Derivat Remdesivir
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Gambar 20. Hasil determinasi ukuran fragmen DNA pada sampel derivat

remdesivir
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Gambar 21. Hasil determinasi ukuran fragmen DNA pada kontrol negatif
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Gambar 22. Hasil determinasi ukuran DNA Cv0-1 (wildtype SARSCOV-2)



LAMPIRAN I

GAMBAR INSTRUMEN

Gambar 23. Spektrofotometri UV-VIS

Gambar 25. Spektrofotometri NMR
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Gambar 26. Melting Point Analyzer

Gambar 27. Agilent 2100 Bioanalyzer
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LAMPIRAN IV
PERHITUNGAN RENDAMEN SENYAWA DERIVAT REMDESIVIR

Massa remdesivir = 1 gram

Massa molekul relative (Mr) Remdesivir = 602.585 g/mol

massa

Mol remdesivir =

1g
602.585 g/mol

0.0016 mol
Mol Asetil klorida = 3 x 0.0016 mol
= 0.048 mol

mol XMr

Volume Asetil Klorida =

_ 0.048 mol x78.49 g/mol
1.1g/ml

=3.42ml

Remdesivir + Asetil Klorida ——» Derivat Remdesivir + HCI

Awal= 0.0016 mol 0.048 mol 0 mol 0 mol
Reaksi= 0.0016 mol 0.0016 mol 0.0016 mol 0.0016 mol
Sisa= 0 mol 0.0464 mol 0.0016 mol 0.0016 mol

Massa molekul relative (Mr) Derivat Remdesivir (RDV-D2) = 686.659 g/mol
Massa Teoritis Derivat Remdesivir (RDV-D2) = mol x Mr
= 0.0016 molx686.659 g/mol
= 1.09 gram

Massa Praktis Derivat Remdesivir (RDV-D2) = 0.8810 gram

0.8810 g

Rendamen (%) derivat remdesivir =

= 80.8%
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