Supplemental Information

Structural and Biological Investigations for a Series of
N-5 Substituted Pyrrolo[3,2-d]lpyrimidines as Potential
Anticancer Therapeutics

Brian M. Cawrse, Nia’Mani M. Robinson, Nina C. Lee, Gerald M. Wilson, Katherine L. Seley-Radtke

Table of Contents

Figure S1: NCI-60 Human Cancer Cell Line Mean Growth Charts 2-11
Figure S2: 'TH NMR Spectra 12-21

Figure S3: ®*C NMR Spectra 22-31



Figure S1. Figure S1. NCI-60 Human Cancer Cell Line Mean Growth Charts
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Figure S2. '"H NMR Spectra
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Figure S3. ®*C NMR Spectra

115,

i b "
y— 17} 1 ¥
1 O=87% o | & :
a A g ¥ | | Filenams & pingle_pulos. dsc_oopy
= Yl ..H.—.. h ._Enu_uw. - u_w_.nw
Fxparimant = pimgle pulme_dac
b H ot gample_ld = B¥IITH1Z
[ B ! Bolwent = DESG-DE
= Craation_tims = 11-0CT-2018 29145133
Revision_time = i1-gCT-3016 S9:adzil
1 Cursact Eln = 11-0CT-1018 99:49:33
=1 Cammant = pirgile puise decoupls
= Data_fosmar = 17 CORPLEX
] Din_size = AGZLE
Dim_title = 130
o niE umivg - [ppa]
&1 Dimensions =X
i | Fige = ECX 400
H | Spactromebar = DELTAT BWER
& | !
M i | Fisld_streogth = 9, 3889766(T] 1400[(MEZ]
| % meq durmtion = 1.043333120s)
1 | %_demals - 138
1} | X_frag = 100.52530333 [HH=]
m... | X_nffzat = 100 [pgmn]
i | X_points = 3ITEE
! | X_prescans = q
| ﬁ | ®_sesalurion = 0.95H4G665 [HE)
m H H | E_swasp = 31.40703318[kEx]
k| i | TEr_dcmain - in
3 i | Irr_fraq = 353,.78313828 [HHa}
| I Izt afinst = 5 [pp=l
1 _ Clipgead = FRLEE
m 1 | | Incomplake copy = TROE
{ I | Mod_satarn = i
| ¥ | Bcans = 400
1 Y | Total_scans = 400
Wi i “ i
=k f | x_s0_widch = 7las] i
{ [ | X _mieg Eime = 184333382 (a] |
1 H | X_angls = 30ideq]
1 i | X_men = £[dn]
M. i I} _ X _pulsa = 2.33333333[ua]
=1 ol Irr_atno_fea 21.1[4B] |
i i TrT_atn_nom = ¥1.1[dm]
3 | by Irr_nalae = WALTE
m.m il | Pl | Decoupling & TRUE
1 i | et | Endtisl wait = i[a)
| [ i e = TRUE
Fad Hoa_tine = 2[a8]
K i h Bacwr,_gain = 58
21 | Ralaasion dalay = 2[sa]
3 Bepebikion Eime = 3.043333%3[a]

| Temp_ gt = TH,%[4C]

[LTE5

h M0 0 DM D 100 -0

ZHLD 200 000 1RO TRLD 1700 1600 1500 TR 1300 1200 1100 100D 00 B0 TR

1534002

1521445

Lad 07

139, 1003 =

13TE

1230451

1008 9687

1023074
44,5306

158792
124104

X ¢ parts per Million ¢ 13C

22



i Ll

s0.0

I50.2056

A e A e

1529741

1475108

144410

LEIL N

1372303
1348775

1303688

130, 6060

1266778

10T

TiK2. T8

e

n..um"_u.v ik

v ¥}
ST

Fisld strength
| X _acqg duratfon = 1.0433331Z[a]

| Temp_get

¥ilmndane

= singla_palae dec_copy |
Author = Solay i
Expacinent = aingla_ pulia dec
Bampla_id = BREEEmN4d
Solrant = OMEC=-DE

Craatien ¢ ima
Eevipion_Etimn
Currant_timsa

= A1=0CT-Z0E8 13233520
m RI-OCT-20:0 13:34:13
= 33-pCT=2018 13:34:24

Comnent = mingls polss decouple

Data_fosnat = 10 COMPLEE
Dim_giza = JEIA1d

Dim Eitle = 13

Bim units = [ppml
Dimensicos =K

Hitm = ECK 400
EBpoctromarar = DELTAI MR

= B ARFTEE[T] (R00[MHz]

E_domain = 13¢

| E_freq = 180.33530333 [e=z]
X elffaat = 100 [ppe]

| ¥_pointa = FITEE

| ¥E_prescans = &

| X_zeselutlen = D.35846E65 [Ha]

| E_sweap = ¥1.40703518 [KHz]
| Irr_donain = 18

Ire_fewg = 353, TE2L0E3IE MmE]
| Irr_pEfeac = 5ippm]

| Blippod = TRUE
Incomplete_copy = TRUE
Hod_raturn =1

| Boane = SEF

| Total_scass = BED

| X_90_sridth = Tlush

| X acg tine = 1. 04335312 [m)

| E_sngle = 3o [deg]

X atn = @lan}

| E_puales = 2.33333333[ua]

| Ire_atn_ dsc = Ji.ljas)

| Izr_atno noe = 21.1(dm}

| Ize_naide = WALTE

| Decoupling = THUE

| Enitiml _wait = 1fel]

How = TRTE

| Hos_tine = 2in]

Recvr_gain = 60

Felaxation_delsy = 2(s]
Eepstition times = 3.04333312[(s)
= TE.8§4C)

23



Ibsanidihs

Q R AdJEOL

i e ;
5 .-u = i .H...ulu.-_ip = glngle pulse_dac _copy
.” PR“MV hﬂ 1 . Muthor = Saluy
: | Exparinent = oingle pulse. dec
= i i Haxgla_id = EE471935
m m ' Bolvent = CRLORDFORA-I
3 Crastion &imm = Fi-MAY-Z018 13:30:32
u”. Revislan Tima @ J1-MAY-Z01E L33125:59
3 . GurTent tima = A-pAY-2OIE 13:36:22
i Comment = ningle pulis decouple
z . Dwta Format = 10 COMPLEX
% | Dlw sise = JEZ14
z H | pim_title = ijc
i i | Dim_ueien = [ppm]
¥ | Dimenaions X
Sica = ECX 480
= ERROT ramiE aE = DELTAI_HMR
a
1 Fimld_ptrangthk  n O.3BRTES[T] {400([mxEz)
i X_meg durarion = 1.04333313[n]
i | ¥%_gooain = 130
H | ®_freg = 100, 526303533 =]
] | ! A_pfEmut = LOO[pem)
1 | i X poiois = 33TER
| i *_proscans -4
| i ! 1 ¥_resolution = 0,3G04GEEE [Ha]
H | ! | X_wwanp - 3140703518 [kiza]
t | ! rew_desain = 1Y
| i | Irr_tgreq = ISR.FRILFOL0 (W]
= | | | Eex affset = 5 [pgen)
m < | Clipped FALEE
| | | | Incomplete_copy = TRUE
| | ¥od_raturn =1
| | Bomna = 553
w | Poral gcans = 553
| X_$0_widrh = T[es]
| E_mcq Cime = 1,04333312(e]
i X_acgle - 36 [Seg]
%_atn = &[48]
i | % guiss = 3,33333333 [ua]
&0l i Izr_atn_da= = 2i.i[4m]
hru B il b Irr_atn_noo = 31.1(48]
AR Tor_noise = WALTE
LI i L Oecoupling = TRUE
|* Inicial wait = 1[a]
L] = TRI=E
Hoa_tine = 2[n]
Reows_galn = 50

Eelmxasion delmy = 2ie]
Eepetition tims = 3.04333312[a]
TeEp_fger = 79,1040

-10.0
-3
~J
™y

T T T T T T T A e T T T T ST R e S e e e e e T e

OO Ashe o p400 1301 1200 e 1001 00 L Tl [EE] S0 400 g G

widd § 22 & g flon
X : parts per Millina « 13C

24



e TR S EA e

R or
fu. L e “ i
Hren i s A o B e <
= singls_pules_ tec_copy |
| w_ | Amthor = Ealay 1
I : ] | ] | Exparizant C=aingla_pulses_teo
| B (7} | Eanple. id » SH4SESES
| i | Bolvant = CHLOROFORM-T!
3 w3 E | Cematlon. tino = 31-QoT-2018 12:17:258
Y -~ Gt Rovisica_tine = 1-08F-2018 13136136
) \\F g | Bursesc_tims = 11-0CT-3010 13:26:81
1 1y (458 |
| Commane = singla pulse decouple |
Date_format = AR DONFLEX 1
| Dim_miza = 26214
1 | | Pim title = 13&
| oim unics = [ppal
u... | DMimensione =X
] 1 | mitm = ECH 400
BpactECNaTer = DELTAZ FMR
14 Finld_strengeh = 9_3IBITEE[T] (L00([MHa) |
1 11 | ¥%_mcq duration = 1,04333332 (s} !
i | ¥_domain = 1%C
| X_frmg = 100.52530333 [¥Hz]
1 LK _mEfaak = 100 [ppm]
i m | ¥_polnts = 12768
i i | K_prescans - &
i i | X_raselubion = D.95846665 [Hx]
| | ¥_pwoop = 3140703518 [kee]
1 | Irz_domain = 18
| fer Prag & 195,78319838 [MH=]
| Irr_offmet = 8 [ppal
| Elipped - TRUE i
| Incoeplata_copy TRUE 1
| Mod_reburn 1 |
SEans = B35 |
i | | Total_soans = BI% |
= I | 1
a | ! | | %90 _sifeh = 7[us] _
| | | | | X_acq_rime = 1.043333131w) |
| I ! | | X anais - 30[&ag] |
| | | | %_aen = £[dB] |
1 i i | X_pulse = 2,33353333 [ua)
| Izz_atn dec = 11_1i[am]
| | tre_atn_moa = 21.1[dB]
Irr_nolos = HALTE
_ i _ Decoupling = TRUE
| | Znitiml wmit = 1fa]
L | B = TRUE
| i | Boa_rimo = 2fa]
! i 1 | Beovr_gain = £0
H i i | malasarion Salsy = 2[a]
_ | Fepativion_tlme & 3.0433331Z(s]
| i | d_ Tomp_get = &08.8[4C]
1 _ | _
i b

e U S —

W00 1708 16M0 1500 MO0 1MW 1200 LI00 [060 %8 B 0 S0

g moa= b i

52 2 CEEE Z 5 "

13 3% asdd E :
L X partsper Million: 13C

25



ALl

0

L

GE ﬂﬂal— o e gk ko Lkt L e L MR |
! Jb = mingle_pules_dac_copy
i r e S Eiue ides. A :
- = pingle_pulse dac i
i L B = SE45226T
1 = DMER-06 i
i = L1-DCT-2018 11505083 {
i & 11-00F-3018 1Zi51:11 §
= 11-0CT-2008 11:51:14 i
H = pingle pulse decoopla |
= 1D COMPLEX !
' = 26314 i
i - 132 |
1 = [@e=] H
- X |
i = BOX 420 |
T = DELTAZ HER 1
§ | Figld_scrangth = 3.3B07E6[TF} {400[HEE] 1
| P X meg durabion o= 1,04333312(0a] |
] | X_donain - 138 |
| X_fEog = 100.53530333 [HHa] m
i | ¥_offsat = 100 [ppmi i
1 | X_podinte = 3ATEE |
g | ¥_pragoans - & |
1 | X_rescluticn = 0.FARGG66S[H=] 1
i | K_geeag = 31 40703518 [kHe] i
| | Irr_domain = 18 i
| | Trz_foeq = 39%.,TRILIEIN [MHz] I
| Irr offpat = 5Ippm] |
| Cligped = FALSE '
1 Incamplete_sopy = TREOED “
| Hod_return =1 |
| Scans = 331 1
1 Poral sosng = 331 1
H | E_8D_widtk = Tlua]
| | | X _aog time = 1.0433331Z(a] m
| | X_angla = 30[dag] I
i P E_mtm = G 48] !
| | X _pules = 2.33333333 [us]
| | Irz_atn des = 21.1[4n]
1 | Irr_atn_nos = 31.1[487
1 i IRER| ! 1 i | Ire_nodiam = WALTZ
1 M | i i Descupling - TRUE
< | | (S| ! | | | Indtial wait = 1fa]
| i Hoe = TRUTE
| | mon_time = 2inl
’ i Raove_gain - 5
| | | i I Rolawation_delay = 2[s]
b 1 | | I Repatition time = 3.0433331Z[s]
[ [z Tumo_gut - 8.1fac)
1|
“ |

T e 1 g4t
LA e N R Y Rl P A R Ll Bk EE TEERLHTHR S i kA" L i i e Gl A R I
1200 TULE LD THLG ISLO ITRS 16L0 IS0 1400 £ 1300 100 1000 900 S0 o0 600 SN0 S0 300 M0 100 0 —10.0 —200

i f ..\, R..\“. “_

54,34
49,5511
42T
42,2247
A5, 14d5
331178
32007
I9.5101
18.13M
12 8004
13031
A%, Gl

1111111111

X = parts per Million : 130

26



 hmesmndths)

| X ¢ parts par Billion ; 13C

300 anp e li U g

o
Lo

o

159,477
1550m
1490078
1429628
130.4M5 -
14097
1300625
1285463
1230060
1045605
T0Z.AW0

._. _. _ ..

§
E

51200

_“._... ..
....”. L A R Ll .q.. .”._ .._ ; o .._. mn
OO SO0 B00 TO0 600 S0 408 NG B0 100 @ -108 —20.0]

| wilasama

| Authos

| EMparimaEt
| Bample_id

Solvent

| Creation_time
| Bevipion_time

Cutrrant tims

Comment
Data_format
bim_pize

mim ticle
Bim_unics
Dimensiocoe
Fite
SpactEcretar

Fisld strength

I_pramcans
%_resolucion

| X_mwnep

Izc_damain
Ire_frag

| Noa
| wos_tize
| Rmcvr_gain

= Smlmy

= singla_pulse_des

= ARLEASE3
= OME0-DIE

= 11-00T-2018 13plSsad
= A1-0CT-2018 13p16c2&
= 1lepoT=-2018 13:16:23

= mingle pulse decouple

= ip COMFLEX

= 5, 389766 (T] (400 (MHz]

= L.04333313 [«]
= 13

= A00.52539233 [RHs)

= B.95845665 [E=]
= 31.40703318 [kRz]
in

=
= 395.78I13838 [HHE)

= & [ppml
= FRALEE

=
= 354
= 354

= T[uaa]

= 1.04331313(s]
= 30 [dag]

= G[EE]

= 2,33333333 [us]

= 31.1[dn]
= 21.1[am]
=

= 3.04333313 (0]
= TR.714c)

= glngla pelos des_copy

27



i e pe ) T e g E e

ann

ILIKE

vas

iz

L

Hhieql e bt Lt g gy | e b AR B L el el ) {
Hubu.?ukz.._wE.:.lr:_EMEH.“?:.IE:E.:E.@:.E
_.. .

1682581
158204
15217
145 5N
140,28k
1230080 -
74328

ki il Lo

b
F, i
g . . . H
o " ; i e s ]
- Fllapame = giegle pulse dec oopy |
i\ + Muther = Baley
v ] .vu\yhl. EwparimanT = abmgle puloa_dac
¢ Smzmle_id = BHIREINL
Holvent = DHEE-DE
Craatian timm = 1E-QCT-2018 20:308:58
Fovision tima = 16~OCT-20168 10:41:43
| Current_tima = 1H-0CT-2018 10143140
Cooment = pingle pulss deccapla
Dota_format = 10 COMPLEX
Dixm mize = 26314
Iim eitla = 188
Dim_units = [ppm}
Timanmicne =X
Sica = ECK 400
BpoOCEOTE e = DELTA]_HMR H
C¥ield serengeh = O_SESTEE[T] {408 [mMH=z] H
;¥ acg duratiom = 1.04333313([a] i
| E_domain = 130
| E_Stag = 196,52530533 Do)
1 X_offset = 100 [ppe]
X_painte = ZITEE
X_prescans -4
¥_resaluticn = D.35BE6EGS[Hz]
X_sdwdagn = 3140703518 [kn=z}]
Ire_donadin = 1H
] Irz_fewsg = 333, TRILIBIB [MHz]
Irz_offaat = 5 [ppa)
Clipped = TRUE
i Inconpleats_copy = TRUE
Hod_raturn =1
Soang = 517
Total scans = 517
|
[ % o8 _wideh = Tius}
| X _meq tims = 1.04335313([a)
X_angle = 30[dmg]
I_atn = Ejdn]
X_pulge = 3.3333333%[as]
Irr_atn_ded = 31.1748)
1 Izrz_ato mow = 21.1[dn}
_m . Irr_nodoa - WALTE
1 | Deaoupling = TRUE
| Enieial wait = ifr]
| Hoa = TRUE
| Foa_tine = 3ja]
_ Recvs_pain = 69
| Balewarion delay = 2[a]
| Bepoticion vimes = 3.0433331%([a)
Temp_get = Té.3jdc
|
SRIEME]

§

N e . (O R U S Ty
[0 9000 BG 7000 GlkD 500 4040 300 00 a0 =100 -2

PR L]

29 A

28



HL 40,1

0.0

R
H i -
. MLmnr
| Filmmazm = gsingle_pulse_dec_copy
= -r_ | Author = Salimy |
| | EwpmTimant = single_pulse_dea
1.1 L | Enmpla_id = SRIE94IY
B W soivans = OMB0-TH
Crastion_tine = if-0Cr-2018 11:10:18
Eevipion_time = 16-00T-20L8 11811813
Current _tima = 1d-pCT-20L8 11:11:14d
| Cooremmt = gingle pulpa decoupla
| bata_format = 10 COMPLEX
HMm_mize = 26214
mim titla - 13
| blm unics = [ppenl
| pimesnicns -
1 | Pita & ECX 400
_ i | Spectromster = DELTAZ_HER
I | Fimld mtzacsgth = 9.3B9T766[T] [4040[Mmz]
| | | %_scq duration = 1.943333232(a)
| X_domain = 13g
| X_frag = 100, 52538133 [MEx}
i ¥ _offset = 100 [pgm]
_ | X_points = 33TER
| E_pTescasd = 4
| | % _ragolution = O.9504E6ES [He]
| E_mwmap = 3L.40733518[kHz]
| e dmsmain = 1H
Irr_Irog = 3#0.TAXL9838 [MEz]
| Trr_offaat = 5[ppm]
1 | Elippad = FALSE
4 | Iesconplete_ocopy = TRUE
Hod_raturs =1
| Seans = 410
| Taotal_scans = 4if
1 | ¥_90_wideh & 7ius]
| ¥%_moq time = 1.04333313(a]
| ¥_nngla = 30 [daF]
H_atn = §[dn]
¥ _pules = 2.33333333fus]
1 Irr_atn deac I1.1[aE]
| IET AT Rl 21.1[dR]
Irr_noise MRLTE
| Deocuplisg - TRUE
Inleial walikt ils}
{ | Hoa = TRUE
e Hoa_tine = X[a}
__ | Rmcvr_gain = 50
i | melawation delay = Zlsl
Repatition time = 3.04333312([sa)
| Tomm gt = T7.5[4C]

Hm__w-n ZU000 20000 PO LERUO LT 1600 1500 B400 12040 1208 1100 1000 LD L0 TOO S0 S0ub L_u.._u A0 BLY

1745956

158, TRI7

15248

1463667

138, 548

124,008

1ish. 4540
M7
19,0708

X : ports per Million ; 130

29



T o TR F s el

130 1do 150 180 170 QRO

g 1Lk 1xn

&0 %0

T.0

w50 en

a0

Iy | Filanmme = pingle_pulass_deo_oopy
) il | hstnos = Saley
@l A Expariment = girgle pulse_dac
Saxple id = Fla0sI00
L o dolvent = DHEG-DE
I o Creation_time = 16-0OT-2018 11:58:08
vh Rovisian time = lf-oCT-2018 11:59::1
Current_time = 165-OCT-2018 11:58:14
Commant = giegla pulsa daccupla i
| Data_format = 1D COMFLEX
Tim_mize = I6TLd
mm Eitle = 13%c
| Mo unite = [ppm]
Timmneicne =X
iBlte = ECE 400
Bpaot rome teT = DELTAI HMR
Tiald strength = B.I0FVEE(T] {e00 [MEs]
¥_sog dursatiom & 1.04333313[a] H
X_donmin = 13T
x_frag = 180, 523530333 ar=]
¥_offaet & 100 [ppef
I_paintne = ZETGE
I_prod@cand -4
I_remaluticn = 0.35886E65 [Hx]
X_oweap = 31 40703518 [kns]
: Irr_domain = 18
H | Izr_fTmq = 359,THZLI838 [MH=]
I | IrE_nffoat = 5 [ppa]
i | Elippad = FALIE
i | Incorplete_copy = TRUE
1 | Mod_raturn -1
| scmni = 40
- 1 | Total asahia = @4
H | X @0 _eideh = Tium}
3 | X acg ting = 1.04333312[a]
I | X _mrgle = 3G [demg]
1 i | K _amn = S[da]
“ P I _pulse = 3.33333333 [ua]
{ | IrT_atn_dac = 31.1[4a8])
“ | IEE_Ato o = 31 ifdm]
4 | Irz_molsa = WALTE
i | Docoupling = TRUE
1 | Inieial waie = ifal
| Hoa = TRUE
| Boa_tiza = 2[a]
| Rmevr_gmin = 30
| Ralavaticn dalay = 2[a)
| Bepetitien eime = 3.04333313([«]
| Tanp, get = T7.3[4C]

L
b

155 M0

o
148, 6t
141. 7%
159540

144. 1451
1300018
12R. 2066
127 1063
123, 101
0463048

Xz parts per Millkon : 1340

30



ol o e per Wl D0 2

: o
9 -
m i ; .m.._w i
1 . & ..h....* e i
e Fi] !
H rilamans = pingle palas_dsc_copy
3 ) Author = Halay i
¥ W — uu..ulnpamn_n - n._.-h.nwnlna“_.unlnnn
5 . Sample_ 14 = BFERIEER
m i 1} w 1 | Solvent = DHSG-DE
} craarion_time = 1E-QCT-Z010 16:47:328
I | Revimion_ Sima = 16=00T-2018 L6:49:17
; Currant Fssh = 16-0CT-Z018 16149150
| Commant = siegle puloe dococuapla
M Dabas formar = 11 COMPLEE
= Dim_size = A8T14
Dim_title 1ic
Lim urnice = [ppm]
Iimensions x
1 i giee = ECE 430
m b | Epmctronatar = DELTAZ_HMR
| Pimld_ptreagth = $.3B9766[T] (400 [msz]
| X_acg durarian = 1,04333313(s]
¥_domain = LiC
| % _freg = 100.52530333 [HHz]
| X_offset = L00[pgm]
u | ¥_poimts = 33TER i
w X_prescans = |
1 X_rasalatias = 0,95845655 [Ha] |
1 | H_sweap = 3140703518 [ku=] |
Izt dormin = i |
m i Tes Sragy = 350.78X13983E [HHe] i
| ITT_offsst = %[ppm]
D.n_ | C1lippmd - T
F | Ineewplate_copy = TRUE
| Bod_raturn =1
Scans = 638
Total scana = G538
| X_S0_width = Tlus} |
m | X_acg rimo = 1.0433331Z (=] ]
X _angle = 30 [deg) H
X_mtn = G[dn] |
| *_pulse = 2.33333333 [us] |
| Irr_ato_deso = 21.1{4m} |
| | Ire_ats_ now = 21.1f48] |
| IrE_nodoa = WALTE i
= | Decoupling = TRIE |
& i Initial wmit = 1la]
B = TRUE
{ ! i Moe_ring = a[s]
| 1 i | ik Reovr_gain = HE

|

|

Eelaxatica delay = 2[a] }
| Repatitios tima = 3.04333313[0]

| Temp gat = T4 pijdc) |

|

|

I

m..m..”_ ! e e Y i it

2300 200 A0 19000 1HOD 1T0.0 1600 1500 1
|

AT AR IR R R el |
400 130 12000 1HRD 100 B0 200 TO0 - 60 500 400 300 00 100 0 -0 -DLD|

153.4037
1429914
137.5853
124 2d0d
125553
100, 5440

4040

1460

31



