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Figure S1. HRESIMS spectrum of 2.
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"H NMR spectrum of 2 in CDCl; at 298.0 K (500 MHz).
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Figure S3. 3C NMR spectrum of 2 in CDCls at 298.0 K (125 MHz).
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Figure S4. '"H,"H COSY spectrum of 2 in CDCl; at 298.0 K (500 MHz).
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Figure S5. HSQC spectrum of 2 in CDCl3 at 298.0 K (500 MHz; 125 MHz).
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Figure S6. HMBC spectrum of 2 in CDCl; at 298.0 K (500 MHz; 125 MHz).
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Figure S7. NOESY spectrum of 2 in CDCl3 at 298.0 K (500 MHz).
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Figure S8. IR spectrum of 2.
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Figure S9. UV—vis spectrum of 2 in MeOH.

600 800

Stein LCT Premier KD070 i
SN 050 12 (0.262) AM (Cen.4, 50.00, Ar,10000.0,556.28,1.00,LS 5) 1: TOF MS ES+
323.1626 t 753
100~
OAj,
B i
324.1640
i 331.2107 3331773
- 3049037 306.9349 3109089 #17.4711 ‘ 321.1583 326.9680 Vo]
014l -“LH‘J‘/A“‘ 4 "3“.‘(3'11‘{9‘24"8‘.‘1"\-Inllw‘irir\‘ly\‘l‘r\‘“‘]" \:rHL‘ T | A SRR J[‘L—-IT!/Z
3050 3075 3100 3125 3150 3175 3200 3225

Figure S10. HRESIMS spectrum of 3.
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Figure S11. 'H NMR spectrum of 3 in CDCI; at 298.0 K (500 MHz).
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Figure S12. 3C NMR spectrum of 3 in CDCls at 298.0 K (125 MHz).
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Figure S13. 'H-'H COSY spectrum of 3 in CDCl; at 298.0 K (500 MHz).
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Figure S14. HSQC spectrum of 3 in CDCl3 at 298.0 K (500 MHz; 125 MHz).
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Figure S15. HMBC spectrum of 3 in CDCl3 at 298.0 K (500 MHz; 125 MHz).
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Figure S17. IR spectrum of 3.
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Figure S18. UV—vis spectrum of 3 in MeOH.

S10



M

"20181116 - SNO59 - Irinan B" 10 1 D:\Seafile :
Stein SN 059 ~1.0mg In COCI3 at 2080 K, 1
DQF-COSY

O@ ‘ .'“ o
il . ' r
3 o
g I
— =
“ | o
H-6 wdy
H-2 Y |
4 By e
2 el ot
B T [
3.3

1 F1 [ppm]

45 40 35 30 25 F2[ppm
Figure S19. Origin of an unusual dddddd multiplet. A) Coupling partners (red) of H-4f (blue)
in irinan B (3). B) H-4p appears as a dsext (expected for a sextet 1:5:10:10:5:1) in a 'H NMR
spectrum (500 MHz, CDCls, 298 K). C) COSY analysis reveals 2/ coupling to H-4a (21.3 Hz)

and five additional correlations (which must be =2.8 Hz to explain the sextet).
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Figure S20. Proposed biosynthetic precursors of irinan A (2), B (3) and the previously reported
androwithanolide cinedione (8).
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Figure S21. Intrinsic reactivity of 4B-hydroxywithanolide E (1) in oxidative conditions.
Formation of irinan A (2) as judged by extracted ion chromatograms of m/z 315 [M + H - H,0]"
in comparison to an authentic irinan A (2) reference.
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Table S1. '"H NMR data (CDCls, 400 MHz, 298 K) of withanolide E (4), withanolide F (5) and
perulactone H (6) in comparison with literature data (6 in ppm, J in Hz).

i . Perulactone H (6)
Withanolide E (4) Withanolide F ()
Ato | 'H reference [1] H reference [1] | 'H reference [1]
m
H-2 [6.03 dd|6.02dd 5.86 dd | 5.86 br dd 591 dd (9.9, | 5.90dd
(10.1,2.9) | (10.1, 2.8) (10.0,2.0) | (9.9, 1.8) 2.1) (9.9, 1.7)
H-3 | 6.81 ddd | 6.81ddd 6.76  ddd | 6.76 ddd 6.79 ddd 6.79 ddd
(10.2, 6.4, | (10.1,6.4,2.8) | (10.0, 5.0,(9.9,4.6,2.3) | (10.1, 4.8,((9.9,4.9,2.3)
2.4) 2.5) 2.5)
H-4 |nd.?® not reported 3.27 brdd | 3.27 br dd | 3.30brd 3.30 br dd
214,1.7) | (21.1,2.3) (21.0) (21.2,2.3)
2.83 dd | 2.83 dd 2.86 dd 2.87dd
(21.1,5.0) | (21.1,4.6) (21.2,4.3) (21.2,4.9)
H-6 |3.18brs |3.18brs 5.61 m 5.60 m 5.61 m 5.6l m
H-7 | nd.?® not reported nd.? not reported | n.d.? 1.86-1.95 m
H-8 |nd.? not reported n.d.? not reported | n.d. ? 1.92 m
H-9 |nd.®? not reported n.d.? not reported | n.d.? 2.13m
H-11 | nd.® not reported nd.? not reported | n.d.® 2.36m, 1.65m
H-12 | nd.?® not reported nd.? not reported | n.d.® 2.34m,1.58 m
H-15 | nd.® not reported n.d.? not reported | n.d. ? 1.77 m, 1.62 m
H-16 | nd.® not reported n.d.? not reported | n.d. ? 2.63 ddd
(15.2, 109,
1.7)
1.88 m
H-18 | 1.09 s 1.09 s 1.13s 1.13s 0.99 s 0.99 s
H-19 | 1.24s 1.24 s 1.24's 1.23s 1.27s 1.27s
H-21 | 141s 1415 143s 1425 1.27s 1.27 s
H-22 | 489 dd | 4.89dd 4.95 dd 4.94 dd 3.74 dd 3.74d
(11.4,4.8) | (11.5,5.1) (9.9, 6.6) (9.4,6.4) (10.5,2.1) (10.3)
H-23 | 2.51 m 2.51m n.d.? not reported | n.d.? 1.79 m, 1.62 m
H-24 | - - - - n.d.? 2.78 m
H-25 | - - - - n.d.? 2.68 m
H-27 | 1.88 s 1.88 s 1.89s 1.89 s 1.20d (7.6) 1.20d (7.5)
H-28 | 1.94s 1.94 s 1.95s 1.94s 448 dd 4.48 dd
(9.2,7.2) 9.2,7.2)
4.11dd 4.11dd
(9.0, 8.4) (9.2,9.2)

2 not determined using '"H NMR data
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