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ABSTRACT

Synthesis of novel pyrrolobenzodiazepine-quinogatiybrid molecule is described. This compound wapared
by linking C-9 of 9) with an 3-(quinoxalin-2-yl)aniline5) through Buchwald—Hartwig reaction in good yields.
Chemical structures were established by'fRNMR,**C NMR and mass spectral studies.
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INTRODUCTION

Cancer is a group of more than 200 different disgasharing the common characteristic of abnormiililae

division that is not subject to normal growth coldr Pyrrolobenzodiazepines (PBD) are a class ofpound that
can have antibiotic or anti-tumor properties angusace-selective DNA minor-groove binding croskihig agents
originally discovered in Streptomyces species. Taey significantly more potent than systemic chémi@peutic
drugs. Novel results demonstrate that PBDs canffieetieely used for antibody-targeted therapy[1-B].highly

cytotoxic DNA cross-linking pyrrolobenzodiazepinPBD) dimer with a valine-alanine dipeptide linkerasv
conjugated to the anti-CD70 h1F6 mAb either throagogenous interchain cysteines or, site-spelifighrough

engineered cysteines at position 239 of the he&nans.[4] They are characterized by an electropiNi0—-C11
imine group (or the hydrated equivalent) which ferereversible covalent aminal linkage from theil gosition

to the C2-NH2 group of a guanine in the DNA minooaye [5], [6]. Crucially, the molecules have (Sjirelity at

their Clla-position, and this provides them witle thppropriate 3-dimensional shape (i.e., isohglidib fit

perfectly into the DNA minor groove. PBD/DNA adddotmation has been shown to inhibit a number ofdgical

processes, including the binding of transcripti@ctérs to DNA [7-10] and the function of enzymeglsuas
endonucleases [11-12] and RNA polymerase [13]. MR molecules also have significant antimicroliativity

[14-19].

In view of the above reports, we herein report fiymthesis of novel pyrrolobenzodiazepine-quinoxallyy
Buchwald-Hartwig amination. Their structures weseablished by IR'H-NMR, *C NMR and mass spectral data.

MATERIALSAND METHODS

Melting points were determined in an open capilladge on Buchi R-535 and were uncorrected. Signuiet,
Merck and Lancaster Chemicals were used as sutver$e used for spectroscopic and other physicaliss were
reagent grade and were further purified by stangaodedures and techniques. Infrared spectra vee@rded on
Perkin-Elmer infrared-683 spectrophotometer withtCNaptics. Mass measurements were carried out 0@-ZE
110B double focusing mass spectrometer operatif@ &V using direct inlet systems and are givemass units
(m/z). 1H NMR spectra Varian Gemini-200, Avanced3@arian Unity-400 and Varian FT-80A. Most of the
samples were made in C&hloroform-d (1:1) using tetramethylsilane (}8® as the internal standard and are
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given in thed scale. The standard abbreviations s, d, t, gidndt, br s, refer to singlet, doublet, tripletiagtet,
multiplet, double doublet, doublet triplet, broadgtet respectively.
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Chemistry

Synthesis ofm-amino quinoxalines was started withu-hydroxylation of 3-nitro acetophenone with KOH ngpi
lodosylbenzoic acid in dichloromethane with 83%ld/ief compound2. 2-hydroxy-1-(3-nitrophenyl)ethanoriz
treated witho-phenylenediaming in presence of IBX at 8¢ in THF+DMSO(9:1) gave the resulted compound
was reduced in the presence of SIEL,O in MeOH to affordn-amino quinoxalin€ (Scheme 1). Bromination of
isatoic anhydrideg) by treating it with bromine in water at %Dfor 2h. Compound was treated with L-proline in
DMSO at 1306C for 12h to afford (S)-7-bromo-2,3-dihydro-1H-befepyrrolo[1,2-a][1,4]diazepine-
5,11(10H,11aH)-dion®). The dilactanB was treated with methoxy methyl chloride(MOM-Qi) the presence of
NaH in dry THF for 10h at r.t. to afford compou(® (Scheme 2). Synthesis of compoundl involving the
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Buchwald—Hartwig reaction for the formation of canb-nitrogen bondsia the palladium-catalyzed cross-coupling
of aryl halides9 with aminesb. It was confirmed by itS$H NMR showed characteristic peak at 9.25 (s, 1H)BSI-
MS showed 480 corresponding to (M+HFinally the key step of this synthesis is hydrigduction of MOM-
protected dilactarf. After careful studies, we found that MOM-protettilactam13 was successfully converted to
target compound in the form of imin&lj in 55% yield as yellow colour oil, by treatingtiiLiBH, (1 molar equiv,
preparednsitu from each 1.0 equiv of NaBtand LiCl) in THF at -18C for 7h Gcheme 3).

Analytical data

Synthesis of compound 2-(3-Nitropheny|2quinoxaline 4

Light orange colour solid, mp 185-1%7, “H NMR (300MHz, CDC}) § (ppm) 7.72-7.90 (m, 3HAr-H), 8.11-8.25
(m, 2H, Ar-H), 8.30 (td, 1HJu 2 = 8.3,J1,3 =2.3,J1,3 =1.5,, Ar-H), 8.6(d, 1H,J =8.3, Ar-H), 9.09-9.15(m, 1H
Ar-H), 9.41(s, 1H Ar-H), ®C NMR (CDCk, 75MHz) & (ppm) 122.5, 124.7, 129.2, 129.8, 130.2, 13038.9,
133.1, 142.5, MS (ESI) m/z: 252 (M+H)HRMS (ESI) Calcd for GHoN3O, (M+H)* 252.1652 found 252.1657.

Synthesis of compound 3-(Quinoxalin-2-yl) benzenamine (5)

Yellow colour Solid, mp 163-16&, *H NMR (500MHz, CDC}) & (ppm) 3.80 (bs, 2H, -N), 6.76 (dd, 1HJq 2
=2.9, Ju1,578.9, Ar-H), 7.20-7.33(m, 1HAr-H), 7.45-7.59 (m, 2HAr-H), 7.64-7.80(m, 2HAr-H), 8.09(s, 2H,
J=10.9 Ar-H), 9.25 (s, 1HAr-H), *C NMR (CDCk, 75MHz) & (ppm) 113.8, 117.0, 117.8, 129.1, 129.4, 129.5,
130.1, 130.2, 137.8, 141.6, 142.2, 143.5, 147.2.A.5MS (ESI) m/z :222 (M+H) HRMS (ESI) Calcd for
CieH1iN3 (M+H)™ 222.1249, found 222.1258.

(9)-7-bromo-2,3-dihydr o-1H-benzo[€]pyrrolo[ 1,2-a][1,4]diazepine-5,11(10H,11aH)-dione (8) : yellow solid
(6.043 g, 93 %). M.p. 128, [0]p>°=+415 (c=1.0 in CHG) , *H NMR (CDCk, 500 MHz, ppm)s 1.81-2.14 (bs,
3H), 2.66-2.90 (bs, 1H), 3.40-3.67 (m, 1H), 3.7913(m, 1H), 3.96-4.15 (m, 1H), 6.95 (d, 184, = 9.01), 7.48-
7.59 (dd, 1H,J1279.01, J13=3.01), 8.07 (d, 1HJ4373.01), 9.40-9.55 (bs, 1H). MS (ESM/z 317(M+HY),

319(M+3HY'.

(S)-7-bromo-10-(methoxymethyl)-2,3-dihydr o-1H-benzo[e] pyr rolo[ 1,2-a] [ 1,4]diazepine-5,11(10H,11aH)-dione
(9):

'H NMR (CDCl;, 300 MHz)3 (ppm) 1.91-1.22 (m, 4H), 2.62-2.79 (m, 1H), 3.3833(m, 4H), 3.70-3.87 (m, 1H),
4.05-4.18 (m, 1H), 4.66 (d, 1H=9.82), 5.47 (d, 1HJ=9.82), 7.49-7.65 (m, 2H), 7.99-8.05 (m, 1fC NMR
(CDCls, 300MHz, ppm) 23.56, 26.53, 46.75, 57.02, 57.28, 79.50, 11983,13, 131.17, 132.66, 135.12, 138.53,
163.69, 169.89, MS (ESH/z339(M+HY)', 341(M+3HY)'.

(9)-10-(methoxymethyl)-7-((3-(quinoxalin-2-yl)phenyl)amino)-2,3-dihydr o-1H-benzo[ €] pyrrolo[ 1,2-a] [ 1,4]
diazepine-5,11(10H,11aH)-dione (10): *H NMR (CDCl, 300 MHz, ppm¥ 1.73-1.92 (m, 3H), 2.22-2.35 (m, 1H),
3.18 (s, 3H), 3.35-3.38 (m, 1H), 3.42-3.55 (m, 18181-3.87 (m, 1H), 4.63-4.69 (d, 1H), 5.41-5.451H), 6.49-
6.57 (d, 1H), 6.79-6.99 (m, 5H), 7.57-7.69 (m, 2BlR1-8.38 (m, 2H), 9.25 (s, 1H), 23.42, 29.25,78651.43,
67.91, 73.95, 106.26, 109.83, 117.85, 120.12, ¥21128.61, 129.05, 129.62, 141.23, 141.38, 141193.65,
150.26,150.67, 155.62, 163.45, 170.56, MS (ES)480 (M+HY),

(9)-7-((3-(quinoxalin-2-yl)phenyl)amino)-2,3-dihydr o-1H-benzo[ €] pyr r ol o[ 1,2-a] [ 1,4]diazepin-5(11aH)-one

(11)

'H NMR (CDCk, 500 MHz, ppm)s 1.90-2.14(m, 3H), 2.58-2.68(m, 1H), 3.92-4.16(rh),14.18-2.29(m, 2H),
6.82(d, 1H), 7.01-7.24(m, 4H), 7.25-7.39(m, 3H)%5¢7.74(m, 1H), 7.84-7.92(d, 2H), 8.18-8.21(d, 2BIR4(s,
1H), **C NMR (CDC}, 300 MHz, ppm)s 22.53, 29.62, 53.56, 56.24, 117.02, 118.43, B9129.43, 129.93,
130.01, 130.74, 131.13, 133.58, 140.09, 141.26,8P4246.83, 149.34, 154.43, 162.73, 164.03, EI94S65, 77,
91, 109, 139, 300, 325, 419.

RESULTSAND DISCUSSION

In summary, a simple, convenient and general mettasdbeen developed for the preparation of hybiotecule
utilizing easily accessible and inexpensive stgrtinaterials. This synthetic approach includes sdmmgortant
aspects such as high yields and mild reaction tiondi which make this synthetic protocol a usefot an
attractive procedure for the synthesis of noveftg@gbenzodiazepine-quinoxaline hybrid molecule. Ane identity
and purity of the compounds were confirmed on gsisof their sharp m.p., TLC, IB4-NMR and**C-NMR data.
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