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I Experimental Procedures and Analytical Data
I.1.General Information

All reactions involving moisture sensitive reagents were performed under inert atmosphere via standard vacuum
line techniques and with freshly dried solvents. All glassware was flame dried and allowed to cool under vacuum.
Tetrahydrofuran (THF) was distilled from sodium/benzophenone under an inert atmosphere or obtained dry from
a solvent purification system (MBraun, SPS-800). Dichloromethane (CH,Cl,) was obtained dry from a solvent
purification system (MBraun, SPS-800). Acetonitrile (MeCN) was distilled on calcium hydride under an inert
atmosphere. Petrol is defined as petroleum ether 40-60 °C. All solvents and commercial reagents were used as
supplied without further purification unless stated otherwise. Room temperature refers to 20-25 °C. Temperatures
of 0 °C were obtained using an ice/water bath and reaction reflux conditions using an oil bath equipped with a
contact thermometer. Lower temperatures were obtained using an immersion cooler. /n vacuo refers to the use of

a rotary evaporator.

Analytical thin layer chromatography was performed on aluminium sheets coated with 60 F,s4 silica. TLC
visualisation was carried out with ultraviolet light (254 nm), followed by staining 1% aqueous KMnO, solution.

Flash column chromatography was performed on Kieselgel 60 silica in the solvent system stated.

'H and "C nuclear magnetic resonance (NMR) spectra were acquired at either 8y (300 MHz or 400MHz) or d
(75 MHz or 100MHz) at ambient temperature and in the deuterated solvent stated. Coupling constants (J) are
reported in Hz. Data are expressed in chemical shifts in parts per million (ppm) relative to residual solvent as
internal standard. Multiplicities are indicated by: s (singlet), d (doublet), t (triplet), q (quartet), quint (quintuplet)

and m (multiplet). The abbreviation Ar is used to denote aromatic, br to denote broad and app. to denote apparent.

Infrared spectra (vmax) Were recorded using either thin films on NaCl plates or KBr discs as stated. Only the

characteristic peaks are quoted. Melting points were recorded on an electrothermal apparatus and are uncorrected.

Mass spectrometric (m/z) data was acquired by electrospray ionisation (ESI), electron impact (EI), nano-
electrospray ionisation (NSI) or chemical ionisation (CI), either at the University of St Andrews Mass
Spectrometry Facility (quoted [M+H]) or from the EPSRC National Mass Spectrometry Service Centre, Swansea
(quoted [M+H]").

Optical rotations were measured on a digital polarimeter operating at the sodium D line with a 100 mm path cell.

"H NMR spectroscopic data for esters 47, 55, 58, 60, 61 and 56 were consistent with those previously reported in

the literature (see scheme 2 for references).

Nomenclature used in this paper:

Parent Heterocycle Skeleton Parent Heterocycle Skeleton
10 o, 1 . 10 ;
° Z >N 2 s S _N_ _H
A Nk
~
8 N S 8 7 N~ 3
7 H g - 4 5 5
6aH-benzothiazolo[2,3-b]quinazoline 2H-pyrimido[2,1-b]benzothiazole
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L1.a. Proof of AbSCTR SIak e NOmISHal Socity of Ghemisty 2011

HPLC Retention time
condition Absolute
Substrate Rotation sign configu- References
% iPrOH/Hex !
(1 mL/min) Major Minor ration
(S) (R)
0Lt
Me ODH- 10% 9.92 16.08 [O‘]D, =-640 S ()
(c 1.0 in CHCl3) (c 3.3 in CHCly)
46 ee>99 % ee =86 %
i ) [a]})= +46.0%
OO Me ) ) ) [a],=-53.0 S (R)
(c 0.4 in CHCL;) (c 1.0 in CHCL;)
48 ee >99 % ee=92%
OH
zg-) [a]3)=+39.0'
M - 0 = -
° A 51.53 4334 la]p =-37.0 s (R)
. (c 0.5 in CHCL;) (c 1.2 in CHCL;)
50 ee=74.0 % ee=89.0 %
OH
) [a]})=-41.9°
Me ODH-3% 19.76 17.38 [a];=-33.0 s ©
Moo (c 1.3 in CHCL;) (c 1.1 in CHCL;)
51 ee=65.0 % ee=T75.0 %
OH ) [a]})=-22.9*
20 (5)
8 al®=-365
@ u ODH- 15% 470 5.96 [0]317. s s (¢ 2.3 in CHCly)
(¢0.3 in ) ee=86.0 %
52 ec>99.0 % ’
Bl ) [a]y)=-30.0°
Me | ODH- 10% 1531 10.07 la];=-31.0 s ©®
(c 0.5 in CHCl3) (c 0.8 in CHCl3)
53 ee=95% ee= 92.0%
OH
A ) [a])=+34.8°
e —
. ODH- 15% 1133 5.89 [a];=-30.0 s (R)
(¢ 0.7 in CHCL;) (c 0.4 in CHCL;)
ee>99 % ee= 94.0 %
54

Table 1: The absolute configuration of the unreacted alcohol obtained by kinetic resolution was assigned by comparison of

the sign of optical rotation with the literature data.

' M. Locatelli and P. G. Cozzi., Angew. Chem. Int. Ed., 2003, 42, 4928-4930

2Y. Ma, H. Liu, L. Chen, X. Cui, J. Zhu and J. Deng, Org. Lett., 2003, 5,2103-2106

*A.J. M. Janssen, A. J. H. Klunder and B. Zwanenburg, Tetrahedron, 1991 47, 7645-7662

4 T. Sato, Y. Goto and T. Fujisawa, Tetrahedron Lett., 1982, 23, 4111-4112

* E. Brenna, C. Fuganti, F. G. Gatti, M. Passoni, S. Serra, Tetrahedron: Asymmetry, 2003, 14, 2401-2406

Y Nakamura, H. Egami, K. Matsumoto, T. Uchida and T. Katsuki, Tetrahedron. Lett., 2007, 63, 6383-6387
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Substrate ISJoumIEi(I)stg3 ion S?Ig{jln ociely o EhemisTyY ee (%) .
configuration
O Qo= [o] =+55.38
‘ Me 74 R
47" (c 0.7 in CHCI;)

eos [a]? = +71.19

Me 67 R
(c 0.6 in CHCly)

;

[a]2)=+79.10

@Me (¢ 0.7 in CHCl5) 73 R
58!

li? [a]X=+101.0 (¢ 1.00 in E,O) ee > 95%}

OCOEt 0
[a]®=+76.36
Me 76 R
F 59 (c 0.3 in CHCI;)
OCOEt 20
[a]®=+69.06
Me 84 R
MeO 62> (c 0.6 in CHCI;)
QeoH [a]?=+57.97
©)\t8u 99 R
60" (c 0.6 in CHCly)
- QeoHt [a]? = +70.00
©/\)\Me 66 R
61 (c 0.6 in CHCI;)
OCOEt
e [a]2) = +70.00
57 R

(c 0.6 in CHCly)

3

56*

Table 2 : The absolute configuration of the propionate ester obtained by kinetic resolution was assigned by comparaison of
the sign of the optical rotation with the literature data.

' V. B. Birman and [H. Jiang, Org. Lett., 2005, 16, 3445-3447

* D. Bianchi, P. Cesti and E. Bettistel, J. Org. Chem., 1988, 53, 5531-5534

> A.J. M. Janssen, A. J. H. Klunder and B. Zwanenburg, Tetrahedron, 1991 47, 7645-7662
* V. B. Birman; G. Lei, Org. Lett., 2006, 8, 4859-4861

S4




# Supplementary Material (ESI) for Organic & Biomolecular Chemistry
11 HPLC Data # This journal is (c) The Royal Society of Chemistry 2011

Ph 40
100 — p
200+
Ly
o
=
3 W £
: g
=
#
RN, J
0 r
Peak | R time (min) | Area (%)
1 13.75 49.76
2 24.56 50,24
U_
0 10 20
Mrndes
100 — 1
500
Ly
L
=
(5]
@ 50 5 1
= E
=
3
U_——r'--_——__——_-_r_'
Feak | R time (min] | Area (%)
1 135.96 0.08
2 24,24 99,92
o
1] 10 20

Mirdes



% Maohile Phaze

% Mohie Prase

OH
N
M Q
N S
H
34

00

100 —

50—

mioks

o

mviod

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry

# This journal is (c) The Royal Society of Chemistry 2011

1000
500 X \
)
/ N \
. e —
0 'S =X —r
Peak | R time (min) | Area (%)
1 6.28 49.01
2 8.58 50,99
oo a0 10.0 150
Mriutes
200 —
|
/ |
0
| Peak | R time (min] | Area (%) |
L1 6.3 w0 |
i 5 10 15
dinules

S6



% MaGile Phase

% Mobile Phaze

Jﬁx@

100

a0

100

0+

molts

m'ots

# Supplementary Material (ESI) for Organic & Biomolecular Chemistry

# This journal is (c) The Royal Society of Chemistry 2011

N S
45
200
0 — e — )
F 3
Peak R. Time (min} | Area (%)
1 F.58 45 5
2 B.97 50.34
T
]
Mirnges
200
" _____.N\_/'ﬂ\ — L 4
Peak R. Tirme {min) Area (%)
1 7.61 1.38
2 H.93 SB.62
T T 1
0.0 50 100

Mirites

S7



# §upplementary Material (ESI) for Organic & Biomolecular Chemistry
# This journal is (c) The Royal Society of Chemistry 2011

100 100 — Me
46
50
@
£
o
E 50 3
g E
=
S
] L 4 L J
0 . » -
Feak R time (min) | Area (%) |
1 10.05 50.34 |
2 16.44 45.66 |
0= T
i 20
Minutes
00— ] O OCOEt
Me
400 -
] 47
o
W
2
& oao £ o0
= £
k= E
=
Ed
g g —& 7'y
Peak R time (min] Area (%)
1 4.82 50.26
2 5.7 49.74
0 T
i
Minutes
Entry 2 Table 4 : e€yiconoi= 57 %; €€ ester = 91 %; ¢ =39; s =38
100 — 2000 —
1000 —
i}
W
z
& 5 £
= £
3 E
= .
-
o - ¥
Peak R time (min) | ATéa (%) 7|
1 4.88 42,53
2 5.78 2.33
3 9.61 43.05
4 15.49 12.09
0 =T T
1] 10

Minutes



Preparati le 4
eparative scale 6 # Supplementary Material (ESI) for Organic & Biomolecular Chemistry

# This journal is (c) The Royal Society of Chemistry 2011
Entry 1 Table 7: e€yicono™ 99 %; €€ ester = 74 %; ¢ =57; s =35
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Entry 2 Table 7: e€uiconol™> 99%; €€ ester = 67 %; ¢ =60; s =3
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Entry 3 Table 7: e€uiconol™> 99 %; €€ ester > 99 %; ¢ = 50; s >100
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Entry 4 Table 7: e€,iconoi= 95%; €€ ester = 66 %; ¢ =59; s =17
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