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TOTHE QUESTION OF SYNTHESIS

AND STANDARDIZATION

OF PHARMACOLOGICALLY ACTIVE PYRIDINE
AND PYRROLE DERIVATIVES

S. Comessel, Ph. Champetterl, Z.M. Sarkissyan3*, A.O. Karasavidi2,
E.N. Kirillova2, S. Bulangas?

Abstract. The pilot studies on derivative synthesis based on pyrrolo-pyridine and pyrrolo-pyrrole groups possessing pharmacological
activity have been conducted. Domino reactions principle has been used during the studies. The possibility of physico-chemical methods
appliance has been studied in order to standardize the obtained chemical compounds. Synthesized benzyl ether 5-tert-butyl-1-benzyl-
2,4-dioxohexahydro-1H-pyrrolo([3,2]pyridine-3a,5-(6H)-dicarboxylate and benzyl ether 5-tert-butyl-2,4-dioxo-1-phenethylhexahydro-
1H-pyrrolo[3,2c]-3a,5(6H)-dicarboxylate were isolated by column chromatography (adsorbent - silica gel). The purity of products were
monitored by TLC (thin layer chromatography) during the purification steps, eluent cyclohexane:acetone=3:2, sorbent on Silufol silica
gel plates.
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KBOMPOCY O CMHTE3E U CTAHAAPTU3ALUUUN BUONTOTMYECKN AKTUBHbBIX MPOU3BOAHbIX
NMMPUOUHA U TTNPPONIA

C. Komecc!, ®. LWamnetTep!, 3.M. Capkucau3*, A.O. Kapacasugu?, E.H. Kupunnosa?, C. bynanrac2

Pestome. lMpoBefieHbl NpeAiBapuUTENbHbIE MOUNCKOBbIE NCCelOBaHNA B 0611aCTW CYHTE3a NPOM3BOAHBIX U3 TPYNMbl NMPPONONU-
pVAnHOB, 06/1afatoL X 61MONOrMYECKON aKTUBHOCTbIO. [peanoXKeH MexaHM3M peakLmn C MCNob30BaHeM NprHLMNa JOMUHO-
peakuyunit. CTpyKTypa MonyuYeHHbIX COeAUHEHNI YCTaHOBNIEHa PU3MKO-XMMUYECKMU MeTofamun. CUHTe3UpPOBaHHble 6eH3uno-
BblIl 3$up 5-TpeT-6yTnn-1-6eH3unn-2,4-grnokcorekcarnapo-1H-nupponol3,2lnupnaunn-3a,5-(6H)-agnukapbokcunata n 6eH3nnoBbIn
3¢up 5-TpeT-6yTNN-2,4-0n0KCO-1-beHsTunrekcarngpo-TH-nuppono(3,2c]-3a,5(6H)-gukapbokcunaTa BblaeneHbl METOAOM KONO-
HOYHOI XpomaTorpadun (afcopbeHT — CUMKaresb), YNCTOTa MPOLYKTOB Ha 3Tanax 0UYNCTKIN KOHTPOIMPOBaNNCb METOAOM TOHKO-
cnoHon xpomatorpadum [TCX, 31I0€eHT — LMKIOreKcaH : aueToH (3:2), copbeHT Ha nnactuHkax Silufol — cunukarens].

KnioueBbie cnoBa: nMppononNUPUAnHLI, CUHTE3, JOMNHO-peakunuu, aHanns, 6110N10rNYECKM aKTUBHbIE coegnHeHuUA.
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target products, which allows deriving new com-
pounds in one step, avoiding isolation of unstab-
le intermediates, and, finally, making work more
cost-effective.

INTRODUCTION

The most important goal of modern phar-
maceutical science is the search for new biologi-
cally active compounds. Currently, both screening
of synthesized compounds and targeted synthe-
sis of compounds remain up-to-date in drug dis-
covery. In modern organic synthesis, domino

According to the literature data [1, 2], it is
known about the biological activity of a number of
diketo-derivatives of pyrrolopyridines, which have
high analgesic and antiviral activity, as well as, are

reactions are more and more successful on the
way to rationalization of reactions and obtaining

promising in the treatment of hyperproliferative
diseases.
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Due to that, it was appropriate to carry out studies
including the synthesis of individual bicyclic derivatives of
the structure using Michael acceptors.

The initial Michael acceptors were synthesized
according to the scheme [3]:
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MATERIALS AND METHODS

The obtained benzyl ester of 1-tert-butoxycarbonyl-
2-carbonyl-piperidine-3-ene-3-carboxylic acid (1), Michael
acceptor, was introduced into a domino reaction with
N-benzyl-a-bromoacetamide in the presence of sodium
hydride (Acros Organics, Belgium, ref. number 189860050,
CAS number 7646-69-7, expiration date 05/15/2018),
reactionwas carried outin tetrahydrofuran solution (99.9%,
extra pure, anhydrous, stable with BHT, Acros Organics,
Belgium, ref. number 181500025, CAS number 109-99-9,
expiration date 04/08/2017). As a result, 3a-benzyl ester
of 5-tert-butyl-1-benzyl-2,4-dioxohexahydro-1H-pyrrolo-
lo[3,2]pyridine-3a,5-(6H)-dicarboxylate (2) and 5-tert-
butyl-2,4-dioxo-1-phenethylhexahydro-1H-pyrrolo[3,2c]-
3a,5(6H)-dicarboxylate 3a-benzyl ester (3) as a single
diastereomer were isolated by column chromatography,
as evidenced by their TH-NMR spectra. The structure of
the intermediates was established on the basis of the TH-
and 13C-NMR spectroscopy data.

RESULTS AND DISCUSSION

The domino reaction for the synthesis of octahydro-
1H-pyrrole[3,2-c]pyridine derivatives was carried out
according to the scheme:

CO,Bn J
E\/\[ NaH, THF
+ O ——— >
ITI (0]
Boc B
1 R =Bn (2), CH,Bn (3)

The yields of bicyclic bislactam products were 25%
(2) and 33% (3), respectively.

The following scheme can be proposed as a domino
reaction mechanism:
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The progress of the reaction and the purity of the
obtained compounds were controlled by preparative
thin-layer chromatography on Silufol UV-254 plates
using the ascending chromatography in mobile phase
cyclohexane:acetone (3:2).

The NMR data of the compounds recorded in CDCI3
confirm anticipated structures of the derived compounds.
Signals were found in 1H spectra areas for 3a-benzyl
ester of 5-tert-butyl-1-benzyl-2,4-dioxohexahydro-1H-
pyrrolo[3,2]pyridine -3a,5-(6H)-dicarboxylate (2), ppm:
1.79 (CHy), 1.81 (CH, multiplet), 2.26 CH, m, 3.04-3.10 (CH,
d), 3.37-3.48 CH, d , 5.00-5.25 (CgHs5 m), 6.93 (OCH, 1),
7.25-7.35 (CgHs); 13C spectra show signals in the following
areas, ppm: 26.94; 27.92; 37.93; 39.14; 41.08; 56.10; 59.02;
68.28; 77.08; 77.28; 77.51; 84.11; 125.96; 127.02; 128.55;
128.67; 134.75; 137.72; 151.65; 167.38; 169.39; 170.78. The
signals in the TH-NMR spectra of 3a-benzyl ester of 5-tert-
butyl-2,4-dioxo-1-phenethylhexahydro-1H-pyrrolo[3,2c]-
3a,5(6H)-dicarboxylate, respectively, were found in areas,
ppm: 1.70 (CH3), 1.71-1.76 (CH3 m), 2.15-2.20 (CH; m) 3.75-
3.79 and 3.80-3.83 (CH, m), 4.90 -4.95 and 5.08-5.19 (CH, d
and q, respectively), 7.21-7.28 (CgHs m).

CONCLUSION

The mechanism of domino reactions with the
formation of new pyrrolopyridines has been studied
and proposed. The results allow expanding the number
of agents that enter into similar reactions using Michael
acceptors, which, in turn, opens up prospectives for the
synthesis of the range of biologically active substances.

REFERENCES

1. E. Martini, L. Di Cesare Mannelli, G. Bartolucci. Synthesis and
biological evaluation of 3,7-diazabicyclo[4.3.0lnonan-8-ones as
potential nootropic and analgesic drugs // J. Med. Chem. 2011.
V.54.P.2512-2516.

2. S.K.Shan, N. Chen. Synthesis and evaluation of isatin derivatives as
effective SARS coronavirus 3CL protease inhibitors // Bioorganic
and Medicinal Chemistry Letters. 2005. V. 15. P. 977-982.

3. M. Ecija, A. Diez, M. Rubiralta, N. Casamitjana. Synthesis of
3-aminolactams as X-Gly constrained pseudodipeptides and
conformational study of a Trp-Gly surrogate // J. Org. chem. 2003.
V. 68. P. 9541-9553.

www.pharmjournal.ru



