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SUPPORTING INFORMATION
DOCKING STUDIES AND BIOLOGICAL EVALUATION OF NOVEL N'-(3-HYDROXYBENZOYL)-2-OXO-2H
-CHROMENE-3-CARBOHYDRAZIDE DERIVATIVES AS POTENTIAL HIV-1 INTEGRASE INHIBITOR.

Omobolanle J. Jesumoroti,® Faridoon,-Dumisani Mnkadhla,>¢Heinrich C. Hoppe®* and Rosalyn Klein*a<

aDepartment of Chemistry, ® Department of Biochemistry and Microbiology and <Center for Chemico — and
Biomedical Research, Rhodes University, Grahamstown, 6140, South Africa.

General procedure for synthesis of coumarin hydrazides 8a-8t.2! To a
stirred solution of the appropriate 2-hydroxybenzohydrazide (1.25 mmol) in
4 mL of water, was added the appropriate solution of 2-oxo-2H-chromene-3
-carbonyl chlorides 4a (1.25 mmol) in 6 mL of toluene. Thereafter, 6 mL of a
saturated aqueous solution of Na,CO, was added to maintain pH ~8, and the
mixture was stirred for 4 h and left overnight. After the completion of the
reaction as monitored by TLC, the precipitate was filtered off, washed with
water and air-dried. The resultant crude material was recrystallized from
ethanol to afford the corresponding coumarin hydrazides derivatives 8a-8t.

The spectroscopic data which follows is in the order of the compounds in
the main paper. EXCEPT the full 2D nmr data set for compound 8i has been
included at the end as an example of the data used for assignment of the
spectra.
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*9 Elemental Composition

File Edit Yiew Process Help
d =g s M8 X
Single Mass Analysis ~
Tolerance = 100.0 PP # DBE: min=-1.5, max = 100.0
Element prediction; Of
Murnber of isotope peaks used for i-FIT=13
Monoisotopic Mass, Even Electran lans
670 farmulale) evaluated with 65 results within limits {all results {up to 1000) for each mass) -
Elements Used: v
Mass | Calc.Mass [ mDa | PPM | DBE | Formula lirr [ifrmmom  [fitconf% | ¢ [ H [ wfo[walr] A
375,0819  375,0817 02 06 45 (13 H19 06 Na P 1279 9,795 0,01 13 18 5 1 1 L
3 C17 Hi3 N2 05 3,26 7 3 2 5
3250830 A1 34 95 Cl4HISN4OZMNaP 1255 6,950 0,10 4 15 4 2 1 1
3250800 1.9 58 95 CI5HI4 N2 05 Na 1250 6.403 0,17 15 14 2 5 1
325.0841 22 68 135 €20 HI4 03 Na 1209 2,291 10.11 2 14 31
325.0841 -2 68 75 CIEHIE 05 P 1263 7726 0,04 15 18 6 1
325.0734 35 10,8 &5 €12 HI3 N4 OF 125.8  7.264 0,07 12 13 4 7
325.08%4 -35 0 -l0E 125 Cl6 Hi4 N4 02 P 123.4  4.801 0,82 16 4 4 2 1
325.0782 37 114 165 C2Z2HI4OP 125.7 7120 0,08 22 14 1 1 b/
0J105a
WS _Direct_151019_73 42 (0.191) Cm (33:42-10:11) 1. TOF M3 ES+
100 o H 347.0640 1.77e+004
N
XY g 2
O OH 3521272
0% "0
3250818
8a
- 330.1448
383120
1439507 280.2677 ;31.1 482 7 ;EQ.MTB
’ 356.0821
99,9695 121.0285 | |_,145.95L59 1TT.05?EJ134.19353I 205.0}351 J .234'20?;.239'1198 2622367 1 EEIE.EUEE 1591.2?34 318.?934‘ ‘332.1515 y; r’a?D.'MST
D Lisrretmetibtermisrmmtimetlrmiitn ettt bt Bt s bt dponesbuatsetint e d ettt bt lipttbenaen
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For Help, press Fl
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Hie Edt Wew Process Hep
Hsaez 8 Mo X
Single Mass Analysis ~
Talerance = 1000 PPM J DBE: min=-1.5, max = 1000
Element prediction; OfF
Mlumber of isotope peaks used for FFIT=13
Monpisolopic Mass, Even Eletiron lons
1495 forrmulade) evaluatad with 132 resulls within limils Call results o 10000 for each mass)
Elaments Usad: i
-~
13 17 H10 N2 OF Br =] [ [
4009779 4.5 -1.2 0.5  C14 H12 N4 O2 ha P Br 260.2 4.547 1.4 14 12 4 2 1 1 1
400.9768 L& 15 M5 CIEHIO2 NaP 281.5 25.859 0.00 2 k| 2 1 1
4009766 0B 240 55 C13 Hi6 O6 Na P Br 263.3 T7.655 0.05 13 16 ] 1 1 1
40,9769 15 <47 14.5 C20 HI1 OF Na Br 2609 5292 0.50 o 11 3 1 1
400,97%0 -1.6 -4.0 85 CI15HIS O6 P Br 261.1 5.524 0,40 15 15 ] 1 1
400,9792 1.8 4,5 285 CEHZOZP 281.5 25.580 0.00 &8 2 Z 1
400,97%52 2.2 55 245 CIIHZMNZMP 28l1.2 25.603 0.00 3 2 2 4 1
400, 9749 .9 6.2 0.5 C15 HI1 N2 O5 Na Br 99,5  4.256 142 15 11 ] 5 1 1 b
041050
MS_Direct_1510719_T4n 72 (0.322) Crn (1 5:81-5.8) 1: TOF MS ES-
100 4009774 4029749 7124003
O
B N
r
XY 1N’
H L
O OH
070
%
4039811
390.8987 # 428 BB 5
394.8933 306110 _ 4040171 040
389.77495 . . Lo 146413 4253609
3210481 _39T.4208 4071832 . 418.83824209723 2 426.0295 A28.5615 4338040
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B a8 8 MO X

FEX

357.0256

C11 HI5 M2 OF CI2

Single Mass Analysis ~
Tolerance = 100.0 PPM / DBE: min=-15, max =100.0
Element prediction: Off
Mumber of isotope peaks used for i-FIT=3
Maonoisotopic Mass, Even Electron lons
2409 formulaie) evaluated with 268 results within limits {all results {up to 1000 for each mass) -
Elements Used: v
Mass [ Cae.mass  |mDa |pPm | DBE | Formula [iFr [iFTmom  [Frconfse | ¢ [ H [ w[o[walp[cl] ~
357.0272 04 -l 5.5 (14 HI6 OS5 Ma 2 541 7365 0.06 14 16 5 1 2 —
357.0264 0.4 1.5 (9 HI7 N4 O3 Na CI3 561 9,393 0.01 9 17 4 3 1 3
357.0262 0.6 1.5 (B HI7 N4 04 Na P CI2 549 6,195 0.03 g 17 4 4 1 1 2
-0.7 -0.5 10 Heo OF O3 55,9 9134 10 20 7 3
0.8 185 C15 H3 N4 C5 55,8 9.089 15 2 4 5
-0.8 135 C16 HI0 N2 ©6 P 55,9 9144 16 mw 2 8 1
-0.8 19,5 21 Ho M2 O3 Ma 558 9106 21 [ 2 3 1
| -1, 35  C17 HID W2 05 Cl 809 5
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3320 3340 3360
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57,0254 14 10,5 €15 HI1 NZ 05 Ma 52,2 5451 0,43 15 1 2 5 1 1
3570252 1.6 105 14 HI1 N2 O Ma P S6.0 9,242 0.0t 14 1 2 3 1 1
3570284 -1.6 105 C14 HIZ N4 02 Ma P 525 5770 031 14 12 4 2 1 1 1
3570286 1.6 45  C10 Hi6 N4 04 P CI2 547 7916 0,04 10 16 4 4 1 2
AR7.N7RA -1.8 MG (15 HI? N4 O MNa (12 S4.0 7.2PRA n.nz? 158 17 4 1 1 7 Z
0J105¢
M3_Direct_151019_75n 21 (0.108) Cr (21:27) 1: TOF M3 ES-
7.02e+002
100 o 3558171
cl N
XY 1N’
H I
O OH
0270
" 8¢
357.0268
3436393 359.0297 350 8210
3328510 334.9001 3379000 3448680 3482484 353.8360 354 8244 : ‘
1208153 Y9105 03029 341 1166 7 351.0671 N 363.9443 666222 366,943
D_
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miz
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*9 Elemental Composition

File Edit View Process Help

o mleE 8 M ol

CI6 HI7 N4 02 Na CI

641

0.00 e 17 4

Single Mass Analysis ”
Tolerance = 100.0 PPM / DEE: min=-1.5, max = 1000
Element prediction: Off
Mumber of izotope peaks used for FFIT =3
Manoizotopic Mass, Even Electron long
1009 formulale) evaluated with 107 results within limits (all results (up to 1000) for each mass) T
Elements Used: v
Mass | Calc.Mass  [mDa [pev [ DBE | Formula [iem [Frmbom [Aecofs [ ¢ [ H [w]o[nala] ~
3350915 3580916 41 03 0.5 CIOH22 M4 04 Ma 2 653 17746 0,00 m 2 4 4 1 2 —
3990024 049 25 45 C15H21 06 MNa dl 644 16,786 0,00 15 2 6 1 1
08 25 9.5  Cl6 HI6 N2 06 Na 539 6313 0,15 B 16 2 6 1
| L5 42 125 Cl6 HiS Hp 06 52,6 2

Far Help, press Fl
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355.0850 25 A0 165 CHEOQ 641 16,491 0.0 24 1 1 1
355.0940 25 -A0 35 (12 H21 N4 Od CI2 653 17759 0.00 1221 4 4 2
355.0946 -3l 87 135 C21 Hi6 04 Na 516 4.004 1.82 21 16 4 1
355.0948 -33 43 75 Q7 HaO 06 6.3 16,708 0.00 17 X0 ] 1 b
0 105d
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emental Composition

File Edit Wiew Process Help
H e s Ma
Single Mass Analysis ~
Tolerance = 100.0 PPM f DBE: min=-1.5, max = 100.0
Element prediction: Of
Murnber of isotope peaks used for FFIT =3
Monaisotopic Mass, Even Electron lons
1057 farmulate) evaluated with 111 results within limits (all results (up to 1000) for each mass) T
Elements Used: v
Mass [Cale.Mass  [mDa [PPM [ DBE [ Formula [ [iFmhom  [Ftconfse | ¢ [ H [ w0 [naa] A
391073 3684072 0@ 03 05 CILHZ4 N4 O4 NaCl2 1468 24091 0.00 24 4 4 1 2 -
B 08 2 45 C16 H23 06 Ma d 1457 2297 0.00 6 2 B 11
36910063 102, 3.5 C17 Hig N2 O Na 1285 5746 0.32 17 18 2 & 1
WM 2l 55 CIHONGOZNacl 1456 0.00 A R R R
A0 23 6 35 (13 HZ3 N4 04 2 1465 24,018 0.00 I3 23 4 4 2
IAME 27 7 165 (25 HIB O 1454 22.629 0.00 %18 1 L
391103 30 Bl 135 C22 Hig O4 Ma 1285 6083 0.24 2 18 401
;A0S 32 B 7.5 (18 Hez 06 1457 22,900 0.00 s 2 & L ¥
0J 1058
ME_Direct_181019_77 47 (0.210) Cm (42:47-T12) 1:TOF M5 ES+
2.33e+004
100 391.0899
369.1073
0]
N
1IN~
A H -
O OH
% 0270
\/O
8e 3920916
3701103 7
7
amam 393.0048
L I agage 363 343285 3472049 LI IR a0 3amg 354 0724 89T | 7 3770596 3512962 3852584 3891182 | | [ .
R B L B L B B B L B L B L B L B L L L Bt LI B L LA B NI L B I Rt sl 11
3250 330.0 335.0 340.0 3450 350.0 355.0 360.0 365.0 3700 3750 380.0 385.0 390.0 395.0
For Help, press FL
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% Elemental Composition

EBle Edt Wew Process Hep
H =ew s MO X
Single Mass Analysis A
Tolerance = 100.0 PPM / DBE: min=-15, max = 1000
Element prediction; Off
Mumber of isotope peaks used for FIT=13
Monnisolapic Mass, Even Eleciron lans
2404 forrmulale) evaluatad wilk 269 resulls within limils (all resulbs fap b 10000 far each mass)
Elements Used: o
Mass | Cak.Mass  |mDa | PeM | DeE | Formula [eFr |iFrrhoem  [Feconfs | | H [N | o ma|r]|dl ~
w0 3570288 A1 03 45 ClL M6 N O3 D 1856 16444 0.00 ook 4 3 ]
67,0286 D1 03 45 CLOHIE W o4 P 2 1640 15036 0.00 w1 4 4 12
357.02686 01 03 105 CI5HI2 W4 O Na B 1632 14,189 0.00 5 12 4 1 1 2
57,0264 03 08 105 Cl4HIZMCEZHePd 1766 T.623 0,05 “ 1z 04 2z 1 1 1
E7.0293 A6 -L7 145 CI9HIL 04 Na P 1950 26,044 0.00 oo 401 1
3E7.02 47 20 45 CZOHI O3 Ma O 1732 4063 1.56 20 11 31 1
g C15 HIS 06 P O £, 0.0% 15 ] 1
3 0.9 5 C17 HID 5 0 0 3 17 [ = 1
3570297 1.0 <28 8.5 ClkHI5 05 C2 1626 134636 0.00 1] 15 5 2 b
0J 1083
ME_Diracl_151019_Tan 15 (0.084) Crm (15:35-5.8) 1: TOF M5 ES-
1. 7384004
100 357 0287
Cl
(0]
N
11 g
\ H 7
% o0 O OH
50,0263
358180 360,0217 ITRA1ET 00343
304 BEBZ 3968913
. HLIETN 055 908535 354 gy 810303 670920 370975 778023 [37B00B7 3847030|  5qq ggqy 3001784
iz
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Far Help, prass Fi
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9 Elemental Composition

File Edit View Process Help
B seE s MO X
Single Mass Analysis #
Tolerance = 100.0 PP/ DBE: min=-1.5, max =100.0
Element prediction; Off
Murnber of isotope peaks used for HFIT=3
Monoisotopic Mass, Even Eleciran lons
1481 forrmulale) evaluated with 121 results within limits (all results {(up to 1000) for each mass) B
Elements Used: v
Mass | Cal. Mass | Farmula [iFr [iFmhom  [Feconf | ¢ | H [ W [oa]s] A
4349381 4349380 . . -0.5 (10 H19 OF CI3 Br 2069 8102 003 m 19 73 -
| 434,9383 0,2 -0, 5 23 H 03 (3 2082 9,364 0,01 736 33
| ( 201.0 7 9 2 5 1
434,9393 122, 5 CILHIS M4 03 3 Br 7.974 003 115 4 3 3 1
434,9365 . . 5 C18 H4 N4 OS5 Br 060 7.217 007 s ¢+ 4 5 1
434,9364 . . S 2 HMZ 03 Ci2 2099 11.078 0.0 24 1 2 3 2
434,9361 . . . Cl1 Hi4 M2 OF CI2 Br 2044 5,566 0.3 1 % 2 7 2 1
434,9402 -2 -4, . C16 Hi4 05 CI2 Br 2022 3378 341 16 14 5 2 1
4349404 -2 5 S C29HO 2 2099 11,099 0,00 29 1 1 2 Y
0J 108k
MS_Direct_151019_79n 64 (0.296) Crm (20:66-5:10) 1:TOF M3 ES-
2.30e+004
100+ 436.9373
Cl
(@)
B N
r -
X N . 4349381
H
O OH
0270
%,
438,934
3948910 4428928
oL, 1011474403795 404193 407770 4112632 4140400 MBATED 4299126 423.8015 4289678 4331201 | 4469053 $485018 .
e L T R R e e T R e
3950 3975 4000 4025 4050 4075 M00 #1285 4150 #4175 42000 4225 4250 4275 4300 4325 4360 4375 4400 4425 4450 4478 4600
For Help, press F1
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Single Mass Analysis "
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% Elemental Composition

Bl Edt Wew Process Help

ISR gl

Single Mass Analysis

Talerance = 100.0 PPM /' DBE: min=-15, max= 1000

Element prediction; Of

Mumber of isctope peaks used for kFIT= 3

Monoisolopic Mass, Even Electron lons

1176 forrmulade) evaluatad wilh 125 resulls within limits (all results (up b 1000) far each mass)
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lemental Composition

File Edit Yiew Process Help
| =e@ s M A8l X
Single Mass Analysis ~
Tolerance = 100.0 PP/ DBE: min=-1.8, max = 100.0
Elernent prediction: Off
Murnber of isotope peaks used for -FIT =3
Manoisotopic Mass, Even Electran lons
1008 farmulale) evaluated with 107 results within limits (all results (up to 1000) for each mass) W
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2 Elemental Com

Eile Edt Wew Process Help
d ez 8 Mo x
Single Mass Analysis ~
Talerance = 100.0 PPM / DBE min=-15, max = 100.0
Elerent prediction; OF
Mumber of isotope peaks used for FFIT=3
Wonoisolopic Mass, Even Eleciron lons
430 Formulade) evaluated wilh 31 resulls within limits @I results (up to 10000 far each mass)
Elaments Usad:
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# Elemental Con

File Edt Wew Process Help
o aaF s v X
Single Mass Analysis ~
Talerance = 1000 FPM ¢ DEE: min=-1.5, max = 1000
Elernent prediction; OF
Blumber of isotope peaks used for FFIT=13
Wonoisolopic Mass, Even Eletiron longs
1128 forrrulade) evaluatad wilh 122 resulls within limits I results (up b 10000 for sach mass)
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fBile Edt Wew Process Heb
u =e 8 M o X
Single Mass Analysis ~
Talerance = 100.0 FPM / DBE: min=-15, rmax = 1000
Element prediction; OfF
Mumber of isotope peaks used for FFIT=3
Monoisolopic Mass, Even Eleclron lons
1113 foernulale) evaluatad wilh 115 resulls within limits Gall resulls fup b 1000 far each mass)
Elaments Usad: 3
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H meE &8 Mo

Single Mass Analysis

Tolerance =500 PPM / DBE min = 1.5, max = 1000

Elerment pradiction: Off
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Single Mass Analysis

Tolerance = S00PPM / DBE® min=-1.5, max = 1000
Elerment prediction: Off

hurnber of isotope peaks used for WFIT= 3

Monoisotopic Mass, Even Electran lons

Elsments Used
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Single Mass Analysis

Tolerance =500 PP/ DBE: min=-15, max = 1000
Element gradiction; OFf

hlurber of isotope peaks used for #FIT=3

Manoisotopic Mass, Even Electon lons

Elemants Used
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Single Mass Analysis

Elernent prediction: Off
urnber of isotope peaks used for WFIT=3
Monoisolopic Mass, Even Electron lons

Elements Used

Tolerance = 500 PPM F DBE min=-15, max = 1000

1432 formulade) evaluated with 61 results within limits (all rasulbs (up bo 1000) for aach mass)
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