Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Fused

Supporting Information

Ring Aziridines as a Facile Entry into Triazole Fused Tricyclic
and Bicyclic Heterocycles

Fang Fang, Megan Vogel, Jennifer V. Hines and Stephen C. Bergmeier*

Clippinger Laboratory, Department of Chemistry and Biochemistry, Ohio University, Athens, OH, 45701,

Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.
Figure 9.

Figure 10.
Figure 11.
Figure 12.
Figure 13.
Figure 14.
Figure 15.
Figure 16.
Figure 17.
Figure 18.
Figure 19.
Figure 20.
Figure 21.
Figure 22.
Figure 23.
Figure 24.
Figure 25.
Figure 26.
Figure 27.
Figure 28.
Figure 29.

Figure 30

USA.
Fax: +17405930148; Tel: +17405979649;
Email: bergmeis@ohio.edu

Table of Contents

'H and "*C NMR spectra for compound 2 (CDCL3) ......veeveeeeereeeeeeeeseseereeeen. 3
'H and "*C NMR spectra for compound 5b (CDCL3) .......ooveeveeeeeeeeerrrerereenn. 4
'H and "*C NMR spectra for compound 5h (CDCL3) .......c.oveveeeeeeeeeerereereenn. 5
'H and ">C NMR spectra for compound 6a (CDCL3) ..........cocovvveverereerererrenenn. 6
'H and ">C NMR spectra for compound 6b (CDCI3) ........c.ovvvevveeerereererrsreene. 7
'H and "*C NMR spectra for compound 6¢ (CDCI3)..........ooeveevreereeeerrererrees 8
'H and ">C NMR spectra for compound 6d (CDCI3) .........ovmvereereeeeeeeeerrereneenn. 9
'H and ">C NMR spectra for compound 6 (CDCL3).........coovereremreeeeeeererrrenns 10
'H and ">C NMR spectra for compound 6f (CDCL3) .........coovurevemreeeeeeereerrennns 11
'H and >C NMR spectra for compound 6 (CDCL3) .......cc.coveveereeerereeenene. 12
'H and ">C NMR spectra for compound 6i (CDCL3) ........ccoooevvereerrerreeeene. 13
'H and ">C NMR spectra for compound 6j (CDCI3) ........ocovveverreerrereeeean. 14
'H and "*C NMR spectra for compound 6k (CDCL3) .........coovveeeeeererrrrenan 15
'H and "*C NMR spectra for compound 61 (CDCL3) ..........oovvreeeeeeerrierenan 16
'H and °C NMR spectra for compound 6m (CDCL3) ........coovveeeeeeeererrenenn 17
'H and "°C NMR spectra for compound 6n (CDCL3) .........ccovveeeeeererrrrenan 18
'H and >C NMR spectra for compound 60 (CDCIl3) ..........cccoovvererverrernnnnn. 19
'H and ">C NMR spectra for compound 6p (CDCI3) .......oveeveeereeerereeeeeene. 20
'H and >C NMR spectra for compound 6q (CDCI3) .......ooeveerereerrereeeeeene. 21
'H and >C NMR spectra for compound 61 (CDCI3)........coooveveereerrerreeeene. 22
'H and ">C NMR spectra for compound 7a (CDCL3) .......ocovveveereeerereeeeean. 23
'H and ">C NMR spectra for compound 7b (CDCI3) .......oveevrvrereerrereeeenne. 24
'H and "*C NMR spectra for compound 7¢ (CDCL3)........c.ovvereeeeeeeerierenen 25
'H and "°C NMR spectra for compound 7d (CDCL3) .........ooevereeeeeeeerirrenen 26
'H and °C NMR spectra for compound 7€ (CDCL3)..........oovvreeeeeeeererreeren 27
'H and C NMR spectra for compound 7f (CDCI3) ........ooevvvverreerrrrrernne. 28
'H and >C NMR spectra for compound 7g (CDCl3) ........ccovvvevrerrerrernnne. 29
'H and *C NMR spectra for compound 7i (CDCL3) ......oveovueveerreeeeereereers 30
'H and "*C NMR spectra for compound 7j (CDCL3) .....veeeeureereeeeeeeeseeeen. 31
.'H and "C NMR spectra for compound 7K (CDCl3) ........veveuveerereeerereeeeen. 32



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Figure 31. 'H and ">C NMR spectra for compound 71 (CDCl5)
Figure 32. 'H and ">C NMR spectra for compound 7m (CDCl5)
Figure 33. 'H and ">C NMR spectra for compound 7n (CDCls)
Figure 34. 'H and ">C NMR spectra for compound 7o (CDCl5)
Figure 35. 'H and >C NMR spectra for compound 7p (CDCls)
Figure 36. 'H and ">C NMR spectra for compound 7q (CDCl5)
Figure 37. 'H and >C NMR spectra for compound 14q (CDCls)
Figure 38. "H and ">C NMR spectra for compound 15a (CDCls)
Figure 39. 'H and ">C NMR spectra for compound 15b (CDCls)
Figure 40. 'H and ">C NMR spectra for compound 15¢ (CDCls)
Figure 41. 'H and ">C NMR spectra for compound 15d (CDCls)
Figure 42. 'H and ">C NMR spectra for compound 8a (CDCl5)
Figure 43. 'H and ">C NMR spectra for compound 8¢ (CDCls)
Figure 44. 'H and ">C NMR spectra for compound 8i (CDCl5)

Figure 45. 'H and ">C NMR spectra for compound 8k (CDCls)
Figure 46. 'H and ">C NMR spectra for compound 81 (CDCl5)

Figure 47. 'H and ">C NMR spectra for compound 8m (CDCl5)
Figure 48. 'H and ">C NMR spectra for compound 8n (CDCl3)

Figure 49. 'H and ">C NMR spectra for compound 8o (CDCl5)

Figure 50. 'H and ">C NMR spectra for compound 8p (CDCls)

Figure 51. 'H and ">C NMR spectra for compound 8q (CDCl;)



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Figure 1. 'H and ">C NMR spectra for compound 2 (CDCls)
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Figure 2. 'H and >C NMR spectra for compound 5b (CDCls)
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Figure 3. 'H and ">C NMR spectra for compound 5h (CDCl5)
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Figure 4. 'H and ">C NMR spectra for compound 6a (CDCl5)
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Figure 5. 'H and ">C NMR spectra for compound 6b (CDCl5)
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Figure 6. 'H and >C NMR spectra for compound 6¢ (CDCls)
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Figure 7. "H and °C NMR spectra for compound 6d (CDCls)
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Figure 8. 'H and '*C NMR spectra for compound 6e (CDCl5)
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Figure 9. 'H and *C NMR spectra for compound 6f (CDCls)
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Figure 10. 'H and *C NMR spectra for compound 6g (CDCls)
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Figure 11. 'H and *C NMR spectra for compound 6i (CDCls)
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Figure 12. 'H and ">C NMR spectra for compound 6j (CDCls)
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Figure 13. 'H and ">C NMR spectra for compound 6k (CDCls)
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Figure 14. 'H and *C NMR spectra for compound 61 (CDCls)
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Figure 15. 'H and ">C NMR spectra for compound 6m (CDCls)
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Figure 16. 'H and *C NMR spectra for compound 6n (CDCl5)
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Figure 17. 'H and "*C NMR spectra for compound 60 (CDCls)
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Figure 18. 'H and *C NMR spectra for compound 6p (CDCl5)
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Figure 19. 'H and *C NMR spectra for compound 6q (CDCl5)
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Figure 20. 'H and ">C NMR spectra for compound 6r (CDCls)
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Figure 21. 'H and ">C NMR spectra for compound 7a (CDCl5)
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Figure 22. 'H and *C NMR spectra for compound 7b (CDCl5)
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Figure 23. 'H and ">C NMR spectra for compound 7¢ (CDCls)
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Figure 24. 'H and ">C NMR spectra for compound 7d (CDCls)
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Figure 25. 'H and ">C NMR spectra for compound 7e (CDCls)
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Figure 26. 'H and ">C NMR spectra for compound 7f (CDCls)
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Figure 27. 'H and ">C NMR spectra for compound 7g (CDCl5)
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Figure 28. 'H and '*C NMR spectra for compound 7i (CDCls)
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Figure 29. 'H and ">C NMR spectra for compound 7j (CDCls)
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Figure 30. 'H and ">C NMR spectra for compound 7k (CDCls)
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Figure 31. 'H and *C NMR spectra for compound 71 (CDCls)
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Figure 32. 'H and ">C NMR spectra for compound 7m (CDCls)
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Figure 33. 'H and *C NMR spectra for compound 7n (CDCl5)
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Figure 34. 'H and *C NMR spectra for compound 7o (CDCls)
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Figure 35. 'H and *C NMR spectra for compound 7p (CDCl5)

hhhhh SHERAAA BERTAAAGY IRTANR NARNASONEE RARRARGELE
/L SRR A TLLLLLILT TARET LA 7 [l
o N—ls
\/\7&/ y
]
o H N\NﬁN
P
|
|
|
[l
HI l i | | II
| | |
h | ‘I } JN '
| I|| \ ‘ | \f Il a
A U A
.V-/J _/'LA) LR LJ) -
lanlanl L Lo s e e s s A R
ag - 33 3 3§ %% §

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10.5 10.0 9.5 9.0 8.5 &.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.5 20 15 1.0 0.5 0.0 -0.f
1 {pom)

2 @ 2 £ RE8y ¥ I3 TE & & sgEez 8
8 @ ® Hasfl § f8ed 3§ 2§ PR E
) [ FT NS [ I B ST |
[+) N &
\/\7&/ y
]
T H N\NﬁN 1
P
I
(1]
1
! 1
. | | | | 1 oyl
]
‘ L ‘ J o l " ’ HJ‘H !
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 &0 50 40 30 20 10 o
1 {pom)

37



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Figure 36. 'H and ">C NMR spectra for compound 7q (CDCls)

2 $RARRAAAANNAAZZES BaEE §9AAE BUATANARATAANIAANTINAS
)k B e o LY AT 772 L e L T e 1T
o N T
Dy e
o H N\NﬁN
7q

—0.00

T A S A L
g2 3 g 558 228 HE58 R 2
= 333 S5 333 3 F
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
110 105 100 95 90 &5 &0 75 70 &5 60 55 50 45 40 35 30 25 20 15 10

° . = =mmgon _ - " n
i g8 nb¥o- T n =
G % HHBEA g ERE# § & ¥ 7
) | [ R [ [ | |
o N
Dy e "
o H N\ %N

—0.0

200 130 180 170 160 150 140 130 120 110 100 a0 80 70 60
f1 {ppm)

38



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Figure 37. 'H and ">C NMR spectra for compound 14q (CDCls)
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Figure 38. 'H and *C NMR spectra for compound 15a (CDCl5)
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Figure 39. 'H and ">C NMR spectra for compound 15b (CDCls)
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Figure 40.

'H and ">C NMR spectra for compound 15¢ (CDCls)
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Figure 41. 'H and “C NMR spectra for compound 15d (CDCls)
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Figure 42. 'H and "*C NMR spectra for compound 8a (CDCls)
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Figure 43. 'H and ">C NMR spectra for compound 8¢ (CDCls)
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Figure 44. 'H and '*C NMR spectra for compound 8i (CDCls)
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Figure 45. 'H and *C NMR spectra for compound 8k (CDCl5)
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Figure 46. 'H and ">C NMR spectra for compound 81 (CDCl5)

¥ BEEEINRRIAAAN BUTT Y2 ICARABLREL RAARRREIW 8
_— 0 SRR f T R N e B |
Ja
H
h{ N
N==pn
8l

B R T T e e o e e
§ 2 g & 282 5 8 = g =&
L § &8 383 5 & %4
T T T T T T T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 8.0 55 5.0 4.5 4.0 35 30 25 2.0 1.5 1.0 0.5 0.0
f1 (pom)
o Tog a%aq z §5z 8 B % 8 & % ] g
H % 5 HERE [ EEE £ % 3 g ¥ & ] -
Tro LW [ [ B Lo | |
3
H
Ny !
\ 1
N=p !
1)
8l
]
I
\ \ oyt 1 |
I ]
‘ ‘ M ‘ e ‘
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100

a0 80 70 60 50 40 Ell] 20 1 1]
f1 {ppm)

48



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Figure 47. 'H and ">C NMR spectra for compound 8m (CDCl5)

OH RRGIEELSASNRNESN 5 RREE 298 FIRRLUSEE GEF GHENRM 2
o H e T WL LY LRRFUILLS TS (ZaaET T
b
H
Ny, —Ph
§
N==pj
&m
]
]
|
(]
]
1
| |
ty | |’
1 . w / A
AU | L UV AL W
e L N e e B
8% 2 § § 38338 g 4
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
10.5 10,0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 30 2.5 20 15 1.0 0.5 0.0
1 {pom)
™ 8 ¥z 8§ =% ¥ 8 B 3 g
H = B EmE 2 8z = E 4 = = <
Tro N . Yo s | S [ | | |
H
N7 N, _—Ph I'
§
N==pj
&m
|
|
I
1 1 1 Pl ,
1 ! | !
| J{ { ’ } ‘ !
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 80 70 &0 50 40 30 20 10 0

90
f1 (ppm)

49



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2012

Figure 48. 'H and *C NMR spectra for compound 8n (CDCl5)
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Figure 49. 'H and "*C NMR spectra for compound 8o (CDCls)
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Figure 50. 'H and *C NMR spectra for compound 8p (CDCl5)
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Figure 51. 'H and *C NMR spectra for compound 8q (CDCl5)
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