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Figure S1. Mass spectrum of compound 1
EE 853
35 EE Y
5 < N NN
) o 0 ) )
. N/
N7 SN
| e
P\ //P\
CI/ N Cl ii |
T T T T l T T T T l T T T T l T T T T l T T T T I T T T T ' T T
5000 4500 4000 3500 3000 2500
Hz (t1)
N .
—_ )
g g
T T l T T T T l T T T T I T T T T ] T T T T I T T T T l T T T T | T T T T I T T T T ' T T T T | T T T T
26.7 25.0 233 21.7 20.0 18.3 16.7 15.0 13.3 1.7

ppm (t1)

Figure S2. The proton decoupled 3P NMR spectrum of compound 1
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Figure S3.*H NMR spectrum of compound 1
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Figure S4.3C NMR spectrum of compound 1
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Figure S5. FT-IR spectrum of compound 1
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Figure S6. Mass spectrum of compound 2.
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Figure S8.*H NMR spectrum of compound 2
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Figure S9.*C NMR spectrum of compound 2
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Figure S10. FT-IR spectrum of compound 2
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Figure S11. Mass spectrum of compound 3.
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Figure S12. The proton decoupled 3P NMR spectrum of compound 3
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Figure S16. Mass spectrum of compound 4.
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4999.899
4906.844]
1737.269

1643.138

4904.457]
4811.492

_/_/

\

v

o)

f

N
N~
o\\o/o
z\v P
z// Ng
Q,

Al i

I|I|IIII|IIII|IIIIIIIII||IIIllIIIllllIIIIIIIlIII|IIIIIIIII|IIIIIIIIIIIII

5000 4750 4500 4250 4000 3750 3500 3250 3000 2750 2500 2250 2000 1750
Hz (t1)

ov'z «[ C A
e

00'} <|:

RN S F A A A RS R RS AR EEA R RN N Fa N e N R A R
23.8 225 213 20.0 18.8 17.5 16.3 15.0 13.8 12.5 1.3 10.0 8.8

ppm (t1)

Figure S22. The proton decoupled 3P NMR spectrum of compound 5

12



Hf, Hd
O_EZ_CHZ—S}‘F
He —CH
N
o\c O O J
¢ QH
NTN :
O\|/J’/ Hb
/\N/
o
g Qp
o
\’\,o/\\o -CH, o
Ha Hb )/
<CH; cH,
He/H
Hf He }
L J T
A A
W Yoy v t Kooy Y
» 2 N = » T~ o
t 8 Ra 8 3 5 2 &
IIIIII'Illlllll[lllII||]II|IIII|IIII|IIIIIIIIIIIIIIIIIIIIIIII'IIIII|IIIIII
8.00 7.50 7.00 6.50 6.00 550 5.00 450 4.00 350 3.00 2.50 2.00 1.50 1.00
ppm (t1)
H 1
Figure S23.*H NMR spectrum of compound 5
™ O Mm BTO 0 N O © 0 K~
RO BSE8STHESER S 3B3 5 g8 88
i
I
[
I
I
I
I I
I
ITIIl][lllII!I1IIIITIIIITIIIIIIIIIl]lllIIIIIIIIITIIIIIIITITII
200 183 167 150 133 17 100 83 67 50 33 17 0
ppm (t1)

Figure S24. 3C NMR spectrum of compound 5

13



[ 100,0_
95 ]

90
30724

85
876,8
80 | ”

(L 2960,1

70

|

60 1500,9
1602,2

%T 55

50

|

- |

35

30 17143

25

1264,1

20 |

i 11737 9404
13,0 11574
T T T T T T T T T T

4000,0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 700,0]
cm-1

Figure S25. FT-IR spectrum of compound 5

Intens. [a.u]
-1228.211

1500

1000

500

1317386

?-1249.506

3
41 E

§—1137.650

E

ol X ) | o Ak d ik

OE "
T T T T T T
400 600 800 1000 1200

3
-
9
3
3
3
3

s

Figure S26. Mass spectrum of compound 6.

14



4991.451
4896.050)
4802.841
1719.182]
1624.878]

U' ' D
l T T T T I T T T T I T T T T l T T T T l T T T T I T T T T [ T T T T

4500 4000 3500 3000 2500 2000

Hz (f1)

JU
-
N

10’} ‘|:

w
Illll'lllllllllIIl|I|lIIlllllllllllllllllllllll||I|IIIIIIIIIIIIII‘I‘°III|IlIIlIIlIIIIIIIIIIII

30.0(f1)28.3 267 250 233 217 200 183 167 150 133 117 100 83 6.7 5.0 33 AT
pm

Figure S27. The proton decoupled 3'P NMR spectrum of compound 6

TH,

Hm

He /O—C
7 \©\
N
o 'U
/ \
: ‘h‘
Ha Hm b @—0/ \\)
Hp/Hd/
He
.'_H

e

o o
on
~N B
T

He
ﬂ M
o]
»
2

lI|||I|I'|1I|| IIllII|!IlllllIlIIlI|I'IlI||II|IIIIIIIIIIlllll|||||||l|l||||||||l

775 750 725 700 675 650 625 600 575 550 525 500 475 450 425

e L
90z L
vZ'8 €

ore

LIJ
~
®
©
T

8.00
ppm (f1)

Figure S28.*H NMR spectrum of compound 6

15



=~ I~~~ X OSD OO ®S K~ © K~
© NO® LN INIYN S 8
< S99 0 ON OUWMN M M 1
P 4] W -OP VDODBD I~ © «
© 0 M OANN NNNN N N N
- v FrrT TrEE T - o

66.876

S Y

200
ppm (t1)

183 167 150 133 117

100 83 67

50

33

IIllIIIIIIllllIIIIIIIIIII]IIIIIIIIIIIIIIlllllllllllllllllllll

17 0

Figure S29. *C NMR spectrum of compound 6

[ 100,0
95

90 |

30652 28514

85 29239
80
75 |
70
65
60
ot

55
50
45 ]
40|
35 |
30|

25

20
17,0

16004 1499,1

1716,1

1264,1

1173,7

10923
11574
/

938,6

882,6

T T T T T

4000,0 3600 3200 2800 2400 2000

1800
cm-1

1600

1400

1200

T 1
800 700,0]

Figure S30. FT-IR spectrum of compound 6

16



Figure S31. Perspective view of crystal packing of compound 2

Table S1. The bond and conformational parameters for compounds 2.

2
Bond Lengths (A)
P2—03 1.574 (2) C24—C23 1.392 (5)
P2—O04 1.579 (3) C24—C25 1.381 (5)
P2—N2 1.577 (3) C21—C26 1.366 (5)
P2—N1 1.572 (3) C21—C22 1.373 (5)
P1—02 1.583 (2) C29—C30 1.347 (6)
P1—O1 1.578 (2) C29—C34 1.360 (6)
P1—N3 1.577 (3) C11—C10 1.375 (6)
P1—N1 1.571 (3) C2—C3 1.381 (5)
P3—O05 1.580 (2) C18—C17 1.372 (5)
P3—06 1.576 (2) C16—C19 1.478 (5)
P3—N3 1.576 (3) C16—C17 1.383 (5)
P3—N2 1.576 (3) C16—C15 1.390 (6)
02—C1 1.404 (4) C40—C39 1.374 (6)
05—C13 1.396 (4) C40—C43 1.480 (6)
01—C12 1.412 (4) C40—C41 1.385 (6)
03—C21 1.402 (4) 012—C43 1.307 (6)
04—C37 1.402 (4) 012—C44 1.430 (6)
06—C29 1.397 (4) C23—C22 1.380 (5)
09—C27 1.324 (5) C5—C4 1.366 (6)




09—C28 1.441 (5) C25—C26 1.371 (5)
08—C19 1.323 (5) C8—C9 1.366 (6)
08—C20 1.438 (5) C38—C39 1.376 (6)
010—C27 1.194 (5) C4—C3 1.362 (6)
07—C19 1.198 (5) C9—C10 1.385 (6)
C37—C38 1.370 (5) C15—Cl14 1.369 (6)
C37—C42 1.362 (5) C42—CAl 1.369 (6)
C7—C6 1.476 (5) 011—C43 1.175 (6)
C7—C12 1.386 (5) C30—C31 1.371 (6)
C7—C8 1.404 (5) C34—C33 1.378 (7)
C1—C6 1.388 (5) C32—C31 1.358 (7)
C1—C2 1.380 (5) C32—C33 1.368 (8)
C13—C18 1.364 (5) C32—C35 1.472 (8)
C13—C14 1.377 (5) 013—C35 1.173 (9)
C6—C5 1.399 (5) 014—C35 1.248 (9)
Cl12—Cl11 1.378 (5) 014—C36 1.464 (7)
C24—C27 1.483 (5)
Bond Angles (°)

03—P2—04 92.77 (13) C22—C21—03 119.3 (3)
03—P2—N2 111.11 (15) C30—C29—06 123.1 (3)
N2—P2—04 111.11 (15) C30—C29—C34 120.6 (4)
N1—P2—03 111.46 (14) C34—C29—06 116.1 (4)
N1—P2—04 112.01 (15) Cl10—Cl11—C12 119.2 (4)
N1—P2—N?2 116.05 (15) C1—C2—C3 119.3 (4)
01—P1—02 102.91 (12) C13—C18—C17 120.1 (4)
N3—P1—02 104.88 (13) 09—C27—C24 112.9 (3)
N3—P1—O1 111.76 (15) 010—C27—09 122.5 (4)
N1—P1—0O2 112.13 (15) 010—C27—C24 124.6 (4)
N1—P1—O1 105.75 (14) C17—C16—C19 122.0 (4)
N1—P1—N3 118.42 (15) C17—C16—C15 118.4 (4)
06—P3—05 93.05 (13) C15—C16—C19 119.5 (4)
06—P3—N2 110.88 (15) C39—C40—C43 122.2 (4)
N3—P3—05 111.38 (15) C39—C40—C41 118.6 (4)
N3—P3—06 112.07 (14) C41—C40—C43 119.2 (4)
N3—P3—N?2 116.01 (15) C43—012—C44 117.9 (5)
N2—P3—05 111.19 (15) C22—C23—C24 120.5 (4)
C1—02—P1 122.8 (2) C4—C5—C6 122.1 (4)
C13—0O5—P3 126.5 (2) C26—C25—C24 120.6 (3)
C12—01—P1 123.1 (2) C21—C26—C25 119.5 (3)
C21—03—P2 123.4 (2) C9—C8—C7 121.7 (4)
C37—04—P2 125.5 (2) C37—C38—C39 118.5 (4)
C29—06—P3 125.3 (2) 08—C19—C16 112.2 (4)
P3—N3—P1 122.23 (18) 07—C19—08 123.7 (4)
P3—N2—P2 124.66 (18) 0O7—C19—C16 124.0 (4)
C27—09—C28 115.7 (3) C21—C22—C23 118.7 (3)
P1—N1—P2 122.49 (17) C18—C17—C16 120.4 (4)
C19—08—C20 116.2 (4) C3—C4—C5 120.3 (3)
C38—C37—04 120.0 (3) C4—C3—C2 120.0 (4)
C42—C37—04 117.8 (3) C8—C9—C10 120.1 (4)

18




C42—C37—C38 | 121.7 (3) Cl4—C15 C16 121.3 (4)
Cl2—C7—C6 1235 (3) C37—C42—Cal 119.1 (4)
Cl2—C7—C8 1163 (3) Cl5_Cl4C13 118.9 (4)
C8_C7—C6 120.2 (3) C40—C39—C38 121.2 (4)
C6—Cl 02 119.4 (3) C11—C10-C9 119.9 (4)
C2—Cl 02 118.1 (3) 012 C43—C40 113.2 (4)
C2—C1 C6 122.2 (3) O11—C43—C40 1233 (5)
Cl18—C13—05 |117.6 (3) 011 C43— 012 1231 (5)
C18—C13—C14 |120.9 (3) C42—C41—C40 120.8 (4)
Cl4—C13—05 |121.1(3) C29—C30-C31 119.8 (4)
Cl—C6 C7 122.7 (3) C29—C34C33 119.0 (5)
Cl—C6_C5 116.1 (3) C31—C32—C33 118.2 (4)
C5_C6_C7 121.2 (3) C31—C32-C35 124.3 (6)
C7—Cl12— 01 119.7 (3) C33—C32-C35 117.5 (6)
Cll_Cl2—01 |117.4(3) C35_ 014 C36 106.9 (7)
Cll_Cl2—C7 |122.7(3) C32—C31C30 121.2 (5)
C23—C24—C27 | 122.9 (3) C32—C33 C34 121.1 (5)
C25_C24—C27 | 118.1(3) 013 C35_C32 126.6 (8)
C25_C24—C23 | 119.0 (3) 013 C35_014 119.2 (6)
C26—C21—03 | 118.8(3) 014 C35_C32 114.2 (8)
C26—C21—C22 | 121.7 (3)

Table S2. Predicted Log ICso (uM) and calculated Log 1Cso (uM) value of Compounds 1-6 for
MCEF-7 and DLD-1 cell lines

MCF-7 cell | Experimental | Predicted Log | Calculated Observed Log Residual
line Doses 1Cs0 (uM) ICs value ICs0 (UM) Error
Compound 1 50 4.301 173.660 3.760 -0.678
Compound 2 12.5 4.903 79.692 4.099 -1.016
Compound 3 25 4.602 93.469 4.029 -0.769
Compound 4 200 3.699 173.062 3.762 -0.075
Compound 5 50 4.301 76.137 4,118 -0.399
Compound 6 25 4.602 72.238 4,141 -0.682

DLD-1 cell | Experimental | Predicted Log | Calculated Observed Log Residual
line Doses I1Cs0 (UM) ICsp value ICs0 (UM) Error
Compound 1 25 4.602 14,712 4.832 -0.143
Compound 2 25 4.602 107.328 3.969 -0.816
Compound 3 25 4.602 54.320 4.265 -0.585
Compound 4 200 3.699 157.244 3.803 -0.042
Compound 5 25 4.602 67.192 4.173 -0.657
Compound 6 12.5 4.903 36.087 4.443 -0.748
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