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Table S1 Crystal data and structure refinement for 1

Complex 1
Empirical formula C43H46ClFP3Ru
Formula weight 906.23
Temperature, K 100(3)
Wavelength (A) 0.71073
Crystal system Orthorhombic
Space group P212124
a(A) 10.4015(6)
b(A) 12.1513(6)
c(A) 31.7163(16)
a f,y (°) 90, 90, 90
V (A3) 4008.7(4)
VA 4
Dcalc. (Mg/m?) 1.480
1 (Mo-Ko) (mm) 0.637
F(000) 1856
0 Range (°) 1.795 to 24.994
Reflections collected 46642
Unique reflections 7086
R(int) 0.0646
Restraints 0
parameters 491
Goodness of fit (F?) 1.024
Absolute structure (Flack) parameter -0.02(2)

Final R indices [[>206(I)]

RI1=0.0313,wR2 = 0.0677

R indices (all data)

RI=10.0354,wR2 =0.0699




Table S2 Important bond distances (A) and bond angles (°) for 1

Selected bond lengths (A) Selected angles (°)
P(1)-Ru(1) 2.3091(13) | C(7)-C(2)-Ru(1) 70.7(5)
P(2)-Ru(1) 2.3250(13) | C(3)-C(2)-Ru(1) 71.3(5)
CI(1)-Ru(1) 2.3938(11) | C(1)-C(2)-Ru(1) 133.5(6)
C(1)-Ru(1) 2.201(5) | C(4)-C(3)-Ru(1) 72.8(5)
C(2)-Ru(1) 2.245(8) | C(2)-C(3)-Ru(1) 72.3(5)
C(3)-Ru(1) 2.263(9) | C(3)-C(4)-Ru(1) 71.4(5)
C(4)-Ru(1) 2.341(8) | C(5)-C(4)-Ru(1) 74.6(5)
C(5)-Ru(1) 2.239(5) | C(6)-C(5)-Ru(1) 70.7(4)
C(6)-Ru(1) 2.222(8) | C(4)-C(5)-Ru(1) 68.7(5)
Centroid-Ru(1) 1.757 | C(8)-C(5)-Ru(1) 132.3(7)
C(7)-C(6)-Ru(1) 68.7(4)
C(5)-C(6)-Ru(1) 73.7(4)
C(2)-C(7)-Ru(1) 73.6(5)
C(6)-C(7)-Ru(1) 74.8(5)
P(2)-Ru(1)-P(1) 83.80(8)
P(2)-Ru(1)-ClI(1) 80.88(7)
P(1)-Ru(1)-ClI(1) 85.63(8)
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Figure S1 '"H NMR (500 MHz, CDCls) spectrum of 1
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Figure S6 IR spectra of complex 1
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Figure S10 Elemental analysis of complex 1
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Figure S21 'H NMR (400 MHz) spectrum of compound 4f in CDCl3

€189°LT

SE8E'8E

Th69°9L
0L —>=
W —

SL88'ETI
8640921
T8L'9TI
¥¥80°LT1
6€6L°LTI
10v+'821
L60S°8T1
£681°6Z1
789¢°6T1
8769°6Z1
60L8°0E1
LTLsTen
L¥8T¥EL
9E19°SET
8L8YLET

N\

1€0€°661

hak b
ppm

T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90

T
190

Edaiadd b
200

Figure S22 1*C NMR (100 MHz) spectrum of compound 4f in CDCl;

14



mEAaRaNAa~N=S I VDS S

P A e B B BB B DD

OMe

o
(42)

F

S —ommg
=z=Rr=8
e R

__

20— _&-—-

Koy T I T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 fi%pm) 4.0 3.5 2.5 2.0 1.5
Figure S23 'H NMR (400 MHz) spectrum of compound 4g in CDCl3
2 Z £e i E 5 g ig
7 T T g5 Foq i
OMe
X o
o
(4g)

o 100
f1 (ppm)

Figure S24 '*C NMR (100 MHz) spectrum of compound 4g in CDCl3

15



OEt

(4h)

1.0 05 00 ppm

1.5

95 90 85 80 75 70 65 60 55 50 45 40 35 3.0

10.0

Figure S25 'H NMR (500 MHz) spectrum of compound 4h in CDCls

yIvl—

YT6T—
€S 1e—

0965 ~—
1S19—

08'9L
90°LL W.
1€'LL

LSt
LT'9TI
I¥'LTl
€0°8C1
mm.wﬂ/
65°8C1 N
mw.wmﬁ\y
vh,mmﬁ‘\
10°LET

(Z

€T691 —

P 0T—

OEt

(4h)

ppm

190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10

210 200

Figure S26 1°C NMR (125 MHz) spectrum of compound 4h in CDCl3

16



CHTOONRNOD OO DD D
q h 00

g
L R R R R IR

(41)

0.99

O =181%.00

S 4 3 2 1 0 ppr

Figure S27 'H NMR (400 MHz) spectrum of compound 4i in CDCl3

mb / rkj / 397 - 13¢

9

215.564

o~
o

;‘;

(41)

'Lﬂt‘ HOAARS AT oo Vo WP DA g Vi prarioasinisash
ey 15

TS i T i G | {Badrcatonl MM | T T i ] T 5 R PO M T
210 (2009190411805 170. 1607 *150: 1405130120 F110: 100 90 80 70 60 50 40 30 20 ppm

Figure S28 1°C NMR (100 MHz) spectrum of compound 4i in CDCl3

17



(45)

|
w 1

il e
JJ : J\”‘”U‘ JA j}\f’\u’ﬁ\ﬁ

W
\01 ; % b :\gleo ‘mﬁN jwlz g) \:
i I i Al F
815 8‘0 75 7jO 6j5‘ 610 5}5 5.0 4:5 4j6 3;5 3.l0 235 2.0 1455 1.0 ppm
Figure S29 'H NMR (400 MHz) spectrum of compound 4j in CDCl3
WY vV VY
o o
\
(4§
| ||
| o || \
' 1
| i
Jl A " }f R jtj;nk_ |
2(;0 léO léO 11:40 12‘0 l(‘JO ‘ 8‘0 6I0 4:0 2]0 C‘J ppm

Figure S30 '°C NMR (100 MHz) spectrum of compound 4j in CDCl;

18



VN

(3a)
‘
\ |
|
] ‘ v i |
—————————————— ——a) ‘~_4 —_— B S ——————————
’\ /\ o ) | e
5 B -
I % B fealles feslsi
p : S il Sop ikl el L S i
9.9 9.0 8.5 8.0 T:=5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.9 350 29 2.0 5 .0 0.5 ppm

Figure S31 'H NMR (400 MHz) spectrum of 1-Phenyl-1,3-butanedione (3a) with pyrrolidine

and acetic acid in CDCl3

o ™ © )
LY - o -
* « a oo
n " o b

4.945

(3¢)
1 ML
: W B G
Lol N N o; oo |
T T 3 1 1] T 1] | 1 T T T ] T 1lo T o
8.0 TS 9 21 ) 6.5 6.0 5.5 5.0 4.5 4.0 B 3.0 2.5 2.0 1.5 pPpP!

Figure S32 'H NMR (400 MHz) spectrum of Acetylacetone (3¢) with pyrrolidine and acetic

acid in CDCl;
19



mb / rkj / 405 -txifl5

Ly’

ote”
11€e”
gee’
LET”
(AN
G8L"
€6L°
668"
0L8"
788"
€68°
LEG®
Tv6°
G8e”
L6E"
(A8
€Ch”
GEP”
6LY"
S06*
€eL”
6vL”
G8¢C*
€6¢C°
so€”
89¢€"
08e”
z6€e”
Tt
XA A
ko A
8vv”
z8h-”
143
106°

SRSy
Mjlmu " L,;A‘g_l_‘_‘,,, ,./J IS TP RN ATt o 3

~ o~
L

~

(ol ol el ol el

E=.ORE,

J

Figure S33 'H NMR (400 MHz) spectrum of 1 + Cinnamyl alcohol (2) in Toluene-Ds

ppm

mb / rkj / 405 -txifl5

0TE" Y
Hﬁm.vww

[ X494

LT
A}

G8L’
€6L"
6G8°
oL8*
p88"
€68°
LEG”
6"
G8E"
L6E"
(A
(XA A
GED”
6LY"
G0S”
geL”
6bL"

00°T

—_—————

€6°0¢

e

12°12

e

Figure S34 'H NMR (400 MHz) spectrum of 1 + Cinnamyl alcohol (2) in Toluene-Ds

(expanded)

20



Acq. Operator : BIBEK
Acq. Instrument : HPLC Location : vial 1
Injection Date : ©8-12-2016 23:23:17
Inj Volume : Manually

Acq. Method : C:\CHEM32\1\METHODS\METH1.M
Last changed : 08-12-2016 23:21:40 by BIBEK

(modified after loading)
Analysis Method : C:\CHEM32\1\DATA\SUSIT\08122016000007.D\DA.M (METH1.M, From Data File)
Last changed : 25-01-2017 09:56:04 by BIBEK

(modified after loading)

CHIRALPAK IA-3 250MM , 10 % iPrOH/HEXANE 1.0 ml/min flow rate, 254 nm

Additional Info : Peak(s) manually integrated

mAU &
w0 ¥
400 CFy H
200 [:j/*k/:li§° ‘
200 o “
(4d) }
100 {
' S
' A
- ~ JN . N
-100 T T T T T T T T
2 4 6 8 10 __min
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution H 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

wemef e e |-meeeeeee [ -mmeeeeees |=-eeeees |
1 5.423 BV 0.0891 3806.06372 624.55359 90.9869
2 6.770 VB 0.1145 377.02780 49.70564 9.0131

Totals : 4183.09152 674.25923

Figure S35 Chiral HPLC of 4d
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Acq. Operator : bibek
Acq. Instrument : HPLC

Location : vial 1
Injection Date : 29-01-2018 19:53:38

Inj Volume : Manually
Acq. Method : C:\CHEM32\1\METHODS\METH1.M

Last changed : 29-01-2018 19:52:43 by bibek
(modified after loading)

Analysis Method : C:\CHEM32\1\METHODS\METH1.M

Last changed : 31-01-2018 12:58:36 by bibek
(modified after loading)

CHIRALPAK IA-3, 250 MM, IPA/HEXANE : 10:90, 1.0 ml/min flow rate, 254

Additional Info : Peak(s) manually integrated

mAU
8003
7003

Area Percent Report

Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height
# [min] [min] [mAU*s] [mAU] %

o B R e | --mmemeee R [ -mmmeeee |
1 7.746 BV 0.1363 651.34174 71.45866 5.6403

2 8.082 VB 0.1764 1.08967e4  892.80103 94.3597

Totals : 1.15480e4  964.25969

Figure S36 Chiral HPLC of 4e
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Acq. Operator : bibek
Acq. Instrument : HPLC Location : vial 1
Injection Date : 29-01-2018 19:36:58
Inj Volume : Manually

Acq. Method : C:\CHEM32\1\METHODS\METH1.M
Last changed : 29-01-2018 19:36:02 by bibek

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\METH1.M
Last changed : 31-01-2018 12:59:40 by bibek

(modified after loading)

CHIRALPAK TA-3, 250 MM, IPA/HEXANE : 10:90, 1.0 ml/min flow rate, 254

Additional Info : Peak(s) manually integrated

mAU

1000

] = o
800

o
P
-

£
W

\
200 @n E[ |
] I
04 — ‘ S
T T T T T T T
2 4 6 8 10 12 14 mirf
Area Percent Report
Sorted By : Signal
Multiplier H 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e R B O R |---nnnmm |
1 7.776 BV 0.1377 427.44101 46.29233 2.7700
2 8.112 vB 0.1781 1.50035e4 1214.52356 97.2300

Totals : 1.54310e4 1260.81589

Figure S37 Chiral HPLC of 4f
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Acq. Operator : BIBEK
Acq. Instrument : HPLC Location : vial 1
Injection Date : ©8-12-2016 22:47:12
Inj Volume : Manually

Acq. Method : C:\CHEM32\1\METHODS\METH1.M
Last changed : 08-12-2016 22:46:37 by BIBEK

(modified after loading)
Analysis Method : C:\CHEM32\1\DATA\SUSIT\08122016000004.D\DA.M (METH1.M, From Data File)
Last changed 1 26-01-2017 11:52:49 by BIBEK

(modified after loading)

CHIRALPAK IA-3 250MM , 1@ % iPrOH/HEXANE 1.0 ml/min flow rate, 254 nm

Additional Info : Peak(s) manually integrated

mAU §
1 OMe TT
1 [:::r/*ky/j:£:£> |
600—_ (] '
] o |
400
] ) I
200 o!
] |
] \
. |
0:/\\_/\\<,____, o~ SN e D N .
I Y T - S Y T
Area Percent Report
Sorted By : Signal
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Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s ] [mAU] %
e R P | -oommoeees | -mmmmeeees J-mmmeee |
1 7.268 VB 0.1274 7779.70801 913.29669 100.0000

Totals : 7779.70801 913.29669

Figure S38 Chiral HPLC of 4g
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Acq. Operator : BIBEK

Location : Vvial 1
Injection Date : ©8-12-2016 22:58:02

Acq. Method : METH1.M
Analysis Method : C:\CHEM32\1\DATA\SUSIT\08122016000005.D\DA.M (METH1.M, From Data File)
Last changed 1 26-01-2017 11:50:54 by BIBEK

(modified after loading)

CHIRALPAK IA-3 250MM , 10 % iPrOH/HEXANE 1.0 ml/min flow rate, 254 nm

Additional Info : Peak(s) manually integrated
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Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

B R e |--mmeeee [-mmmeeee [--nemee |
1 6.592 BV 0.0839 9504.08594 1736.27625 37.3413
2 6.688 VB 0.1198 1.59478e4 1942.84363 62.6587

Totals : 2.54519%e4 3679.11987

Figure S39 Chiral HPLC of 4h
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Acq. Operator : BIBEK
Acq. Instrument : HPLC Location : vial 1
Injection Date : 08-12-2016 23:35:15
Inj Volume : Manually

Acq. Method : C:\CHEM32\1\METHODS\METH1.M
Last changed : 08-12-2016 23:33:59 by BIBEK

(modified after loading)
Analysis Method : C:\CHEM32\1\DATA\SUSIT\08122016000008.D\DA.M (METH1.M, From Data File)
Last changed : 25-01-2017 09:54:57 by BIBEK

(modified after loading)

CHIRALPAK IA-3 256MM , 10 % iPrOH/HEXANE 1.0 ml/min flow rate, 254 nm

Additional Info : Peak(s) manually integrated
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Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
] R P |-mmmmeeeee [-=mmemee [--mnnees |
1  6.528 MF 0.2393 3.83571e4 2671.10107 44.8641
2 6.724 FM  ©.2951 4.71392e4 2662.14160 55.1359

Totals : 8.54964e4 5333.24268

Figure S40 Chiral HPLC of 4i

26



Acqg. Operator : bibek
Acq. Instrument : HPLC Location : vial 1
Injection Date : 29-01-2018 20:32:32
Inj Volume : Manually

Acqg. Method : C:\CHEM32\1\METHODS\METH1.M
Last changed : 29-01-2018 20:31:48 by bibek

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\METH1.M
Last changed : 31-01-2018 13:01:46 by bibek

(modified after loading)

CHIRALPAK IA-3, 250 MM, IPA/HEXANE : 10:90, 1.0 ml/min flc

Additional Info : Peak(s) manually integrated

mAU 3
700
600
500
400 \
300
200
1003 i

————————&876
——6:102

@i

o

LS

B
o
el
B

Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=254,4 Ref=360,100
Peak RetTime Type Width Area Height Area
#  [min] [min] [mAU*s] [mAU] %
i R |--=n]-mee R R s |---emee |
1 5.876 BV 0.1240 6263.58252 761.51666 43.3013
2 6.102 VB 0.1454 8201.54199 801.19952 56.6987

Totals : 1.44651e4 1562.71619

Figure S41 Chiral HPLC of 4j
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