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⑧❹❷❼⑦⑩⑧⑩⑥❼⑦ ⑩❼ ⑨➀⑥⑧⑥❶➀❺➆⑩⑦⑧❹➋➈

➎➏➐➑➒➏➑ ➓➒→ ➣➑➏↔➒↕➙↕➛➐➏➓➙ ➓➜➜➙➐➏➓➣➐↕➒➝ ➟➓➝➑→ ↕➒ ➜↔↕➣↕➏↔➑➡➐➏➓➙
➜➢↕➏➑➝➝➑➝ ➓➢➑ ➢➑➝➣➢➐➏➣➑→ ➣↕ ➣↔↕➝➑ ➝➐➣➤➓➣➐↕➒➝ ➐➒➥↕➙➥➐➒➛ ➝➣➓➣➑➝ ↕➦
➡➓➣➣➑➢ ➣↔➓➣ ➓➢➑ ➓➏➏➑➝➝➐➟➙➑ ➣↔➢↕➤➛↔ ➙➐➛↔➣ ➑➧➏➐➣➓➣➐↕➒➨➩ ➫➢↕➡ ➓
➣↔➑↕➢➑➣➐➏➓➙ ➜↕➐➒➣ ↕➦ ➥➐➑➭➯ ➜↔↕➣↕➏↔➑➡➐➏➓➙ ➜➢↕➏➑➝➝➑➝ ➓➢➑ ➛↕➥➑➢➒➑→
➟➲ ➣↔➑ ➙➐➛↔➣Ð➡➓➣➣➑➢ ➐➒➣➑➢➓➏➣➐↕➒ ➳➓➡➐➙➣↕➒➐➓➒➯ ➭↔➐➏↔➯ ➦↕➢ ➡➓➣➑➢➐➓➙
➝➲➝➣➑➡➝ ➭➐➣↔ ➝➤➟➭➓➥➑➙➑➒➛➣↔ →➐➡➑➒➝➐↕➒➝ ➝➤➏↔ ➓➝ ➏↔➑➡➐➏➓➙ ➝➜➑➏➐➑➝
➵➸➺➻➺➯ ➓➣↕➡➝➯ ➡↕➙➑➏➤➙➑➝➯ ➻➼➽➺➾➯ ➏➓➒ ➟➑ ➏↕➒➥➑➒➐➑➒➣➙➲ ➭➢➐➣➣➑➒ ➤➝➐➒➛ ➓
➡➤➙➣➐➜↕➙➓➢ ➑➧➜➓➒➝➐↕➒ ↕➦ ➣↔➑ ➑➙➑➏➣➢➐➏ ➓➒→ ➡➓➛➒➑➣➐➏ ➦➐➑➙→➝➚➪➶
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Ò↔➑ ➦➐➢➝➣ ➣➑➢➡ ↕➦ ➣↔➐➝ ➑➧➜➓➒➝➐↕➒ ➐➒➥↕➙➥➑➝ ➣↔➑ ➑➙➑➏➣➢➐➏ →➐➜↕➙➑
➡↕➡➑➒➣➯ Ó➯ ↕➦ ➣↔➑ ➏↔➑➡➐➏➓➙ ➝➜➑➏➐➑➝ ➓➒→➯ ➏↕➒➝➑Ô➤➑➒➣➙➲➯ ➐➝
Õ➒↕➭➒ ➓➝ ➑➙➑➏➣➢➐➏ →➐➜↕➙➑ ➵Ö×➾ ➣➑➢➡➨ Ø➒ ➓ ➝➐➡➐➙➓➢ ➭➓➲➯ ➣↔➑ ➝➑➏↕➒→
➓➒→ ➣↔➑ ➣↔➐➢→ ➣➑➢➡➝ ➏↕➒➣➓➐➒ ➣↔➑ ➡➓➛➒➑➣➐➏ →➐➜↕➙➑➯ Ù➯ ➓➒→ ➣↔➑
➑➙➑➏➣➢➐➏ Ô➤➓→➢➤➜↕➙➑➯ Ú➯ ➡↕➡➑➒➣➝➯ ➓➒→ ➣↔➑➢➑➦↕➢➑ ➓➢➑ Õ➒↕➭➒ ➓➝
➣↔➑ ➡➓➛➒➑➣➐➏ →➐➜↕➙➑ ➵Û×➾➯ ➓➒→ ➑➙➑➏➣➢➐➏ Ô➤➓→➢➤➜↕➙➑ ➵ÖÜ➾ ➣➑➢➡➝➯
➢➑➝➜➑➏➣➐➥➑➙➲➨ Ö➓➏↔ ↕➦ ➣↔➑➝➑ ➣➑➢➡➝ ➜➢➑➝➑➒➣➝ ➝➜➑➏➐➦➐➏ ➝➑➙➑➏➣➐↕➒
➢➤➙➑➝ ➣↔➓➣ ➏↕➒➣➢↕➙ ➣↔➑ ➏↕➒→➐➣➐↕➒➝ ➤➒→➑➢ ➭↔➐➏↔ ➣↔➑ ➓➝➝↕➏➐➓➣➑→
↕➜➣➐➏➓➙ ➣➢➓➒➝➐➣➐↕➒➝ ➏➓➒ ↕➏➏➤➢➨➶ Ý➝➤➓➙➙➲➯ ➣↔➑ ➑➙➑➏➣➢➐➏ ➏↕➡➜↕➒➑➒➣
↕➦ ➓➒ ➑➙➑➏➣➢↕➡➓➛➒➑➣➐➏ ➦➐➑➙→ ➐➝ ➡➤➏↔ ➙➓➢➛➑➢ ➣↔➓➒ ➣↔➑ ➡➓➛➒➑➣➐➏
↕➒➑➨ ➫↕➢ ➐➒➝➣➓➒➏➑➯ ➦↕➢ ➓ ➜➙➓➒➑ ➭➓➥➑➯ ➣↔➑➐➢ ➢➓➣➐↕ ➐➝ Þßà á ➽➯ ➭↔➑➢➑
➽ ➐➝ ➣↔➑ ➝➜➑➑→ ↕➦ ➙➐➛↔➣➨ â➝ ➓ ➏↕➒➝➑Ô➤➑➒➏➑ ↕➦ ➣↔➐➝➯ ➡↕➝➣ ↕➜➣➐➏➓➙

➜➢↕➏➑➝➝➑➝ ➐➒ ➙➐➛↔➣Ð➡➓➣➣➑➢ ➐➒➣➑➢➓➏➣➐↕➒ ➓➢➑ →↕➡➐➒➓➣➑→ ➟➲ →➐➜↕➙➓➢
➑➙➑➏➣➢➐➏ ➣➢➓➒➝➐➣➐↕➒➝➨➶

Ò↔➑ ➝➐➣➤➓➣➐↕➒ ➐➝ ➏↕➡➜➙➑➣➑➙➲ →➐ã➑➢➑➒➣ ➭↔➑➒ ➣↔➑ ➏↔➑➡➐➏➓➙
➝➜➑➏➐➑➝ ➤➒→➑➢➛↕➐➒➛ ➣↔➑ ↕➜➣➐➏➓➙ ➣➢➓➒➝➐➣➐↕➒ ➐➝ ➜➙➓➏➑→ ➒➑➓➢ ➓
➡➑➣➓➙➙➐➏ ➒➓➒↕➝➣➢➤➏➣➤➢➑➨ Ò↔➑➝➑ ➝➲➝➣➑➡➝ ➓➢➑ ➭➑➙➙ Õ➒↕➭➒ ➣↕ ➝➤➜➜↕➢➣
➏↕↔➑➢➑➒➣ ↕➝➏➐➙➙➓➣➐↕➒➝ ↕➦ ➣↔➑➐➢ ➏↕➒→➤➏➣➐↕➒ ➑➙➑➏➣➢↕➒➝➯ ➏↕➡➡↕➒➙➲
Õ➒↕➭➒ ➓➝ ➝➤➢➦➓➏➑ ➜➙➓➝➡↕➒➝➯ ➣↔➓➣ ➏↕➤➜➙➑ ➝➣➢↕➒➛➙➲ ➭➐➣↔ ➙➐➛↔➣ ➓➒→
➛➑➒➑➢➓➣➑ ➙➓➢➛➑ ➑➙➑➏➣➢↕➡➓➛➒➑➣➐➏ ➦➐➑➙→➝ ➓➢↕➤➒→ ➣↔➑➡➨ä➪å ➎➤➏↔
➑➧➣➢➓↕➢→➐➒➓➢➲ ➜➢↕➜➑➢➣➐➑➝ ↔➓➥➑ ➓➙➢➑➓→➲ ➟➑➑➒ ➑➧➜➙↕➐➣➑→ ➐➒ →➐ã➑➢➑➒➣
➢➑➝➑➓➢➏↔ ➓➢➑➓➝ ➐➒➏➙➤→➐➒➛ ➟➐↕➝➑➒➝➐➒➛➯æçè ➜↔↕➣↕➥↕➙➣➓➐➏➝➯éç➩➩ ➓➒→
➜↔↕➣↕➏➓➣➓➙➲➝➐➝➯➩➚ç➩ä ➣↕ ➏➐➣➑ ➝↕➡➑➨ Ø➒➣➑➢➑➝➣➐➒➛➙➲➯ ➣↔➑ ➑➒↔➓➒➏➑➡➑➒➣
↕➦ ➣↔➑ ➑➙➑➏➣➢↕➡➓➛➒➑➣➐➏ ➦➐➑➙→ ➜➢↕→➤➏➑→ ➟➲ ➣↔➑➝➑ ➒➓➒↕➝➣➢➤➏➣➤➢➑➝
➏↕➡➑➝ ➓➝➝↕➏➐➓➣➑→ ➭➐➣↔ ➓ ➝➣➢↕➒➛ ➡➓➛➒➑➣➐➏ ➢➑➝➜↕➒➝➑➩åç➩é ➣↔➓➣
➏↔➓➒➛➑➝ →➢➓➡➓➣➐➏➓➙➙➲ ➣↔➑ ➤➝➤➓➙ ➙➐➛↔➣Ð➡➓➣➣➑➢ ➐➒➣➑➢➓➏➣➐↕➒➯ ➣↔➤➝
➑➒➓➟➙➐➒➛ ➒➑➭ ➓➡➓ê➐➒➛ ➜↔➑➒↕➡➑➒➓ ➝➤➏↔ ➓➝ ➒➑➛➓➣➐➥➑ ➢➑➦➢➓➏➣➐↕➒➯➚ëç➚➚

➜➑➢➦➑➏➣ ➙➑➒➝➐➒➛➯➚➶ ↕➢ ➑➥➑➒ ↕➜➣➐➏➓➙ ➏➙↕➓Õ➐➒➛➨➚ä Ò↕ ➣↔➐➝ ➑➒→➯ →➐➦➦➑➢➑➒➣
➝➣➢➤➏➣➤➢➑➝ ➦➓➟➢➐➏➓➣➑→ ➤➝➐➒➛ ➣↕➜ì→↕➭➒➩å➪➚åç➚è ↕➢ ➟↕➣➣↕➡ì➤➜➚éç➶➚ ➣➑➏↔ì
➒➐Ô➤➑➝ ↔➓➥➑ ➟➑➑➒ ➑➧➜➙↕➢➑→➨ Ò↔➑➝➑ ➐➒➏➙➤→➑➯ ➦↕➢ ➐➒➝➣➓➒➏➑➯ ➡➑➣➓➙➙➐➏
➝➜➙➐➣ì➢➐➒➛ ➢➑➝↕➒➓➣↕➢➝➚å ➓➒→ ➏➤➣ì➭➐➢➑ ➜➓➐➢➝➯➚æ➪➚í ➭↔↕➝➑ ➡➓➛➒➑➣➐➏
➢➑➝➜↕➒➝➑ ➐➒ ➣↔➑ ↕➜➣➐➏➓➙ ➢➑➛➐↕➒➶➶➪➶ä ↔➓➝ ➟➑➑➒ ➏↔➓➢➓➏➣➑➢➐ê➑→ ➟↕➣↔ ➓➣
➣↔➑ ➝➐➒➛➙➑ ➜➓➢➣➐➏➙➑ ➙➑➥➑➙➶å➪➶æ ➓➒→ ➦↕➢ ↕➢→➑➢➑→ ➓➢➢➓➲➝➨➩å➪➩æ➪➚åç➚í Ø➣ ➐➝
➭↕➢➣↔ ➣↕ ➒↕➣➑ ➣↔➓➣ ↔➐➛↔ì➢➑➦➢➓➏➣➐➥➑ ➒➓➒↕➝➣➢➤➏➣➤➢➑➝ ➏➓➒ ➓➙➝↕ ➜➢↕→➤➏➑
➝➣➢↕➒➛ ➡➓➛➒➑➣➐➏ ➦➐➑➙→➝➯ ➭↔➐➏↔ ➓➢➑➯ ➐➒ ➣↔➐➝ ➏➓➝➑➯ ➓➝➝↕➏➐➓➣➑→ ➭➐➣↔
➜↔↕➣↕➒➐➏ ➏➓➥➐➣➲ ➡↕→➑➝ ➝➤➜➜↕➢➣➑→ ➟➲ ➣↔➑➝➑ ➝➲➝➣➑➡➝➨➶íçä➶

Ò↔➑ ➝➣➢↕➒➛➡➓➛➒➑➣➐➏ ➦➐➑➙→ ➜➢↕→➤➏➑→ ➟➲ ➡➑➣➓➙➙➐➏ ➒➓➒↕➝➣➢➤➏➣➤➢➑➝
➏➓➒ ➟➑ ➤➝➑→ ➣↕ ➑➒↔➓➒➏➑ ➣↔➑ Û× ➣➢➓➒➝➐➣➐↕➒➝ ↕➦ ➏↔➑➡➐➏➓➙ ➝➜➑➏➐➑➝
➜➙➓➏➑→ ➐➒ ➣↔➑➐➢ ➥➐➏➐➒➐➣➲ ➵➝➑➑ ➢➑➦➨ îî ➦↕➢ ➓ ➏↕➡➜➢➑↔➑➒➝➐➥➑ ➢➑➥➐➑➭➾➨
➎➤➏↔ ➜↕➝➝➐➟➐➙➐➣➲ ↔➓➝ ➟➑➑➒ ➣↔➑↕➢➑➣➐➏➓➙➙➲ ➑➧➜➙↕➢➑→äåçäí ➓➒→ ➑➧➜➑➢➐ì
➡➑➒➣➓➙➙➲ ➥➑➢➐➦➐➑→ ➤➝➐➒➛ ➜➢➐➒➏➐➜➓➙➙➲ ➢➓➢➑ì➑➓➢➣↔ ➐↕➒➝➯ ➭↔➐➏↔ ➑➧↔➐➟➐➣
➝➣➢↕➒➛ Û× ➐➒ ➣↔➑ ↕➜➣➐➏➓➙ ➢➓➒➛➑ ➓➝➝↕➏➐➓➣➑→ ➭➐➣↔ ➣↔➑➐➢ î➦
↕➢➟➐➣➓➙➝➯äèçåë ➜➙➓➏➑→ ➐➒ ➏➙↕➝➑→ ➜➢↕➧➐➡➐➣➲ ➣↕ ➜➙➓➝➡↕➒➐➏ ➝➣➢➤➏➣➤➢➑➝
➭➐➣↔ →➐➦➦➑➢➑➒➣ →➑➝➐➛➒➝➨å➩çåé Ø➣ ➐➝ ➐➡➜↕➢➣➓➒➣ ➣↕ ➒↕➣➑ ➣↔➓➣ ➣↔➑

ïðñòóôõöñ÷õ øù úûüýþÿý ó÷❛ ❆ýõôø÷øöü� ❯÷þ✁ñôýþõü øù ◆ñ✂ ▼ñ❡þÿø� ❆✄☎✆✝✆ñô✝✆ñ�
◆ñ✂ ▼ñ❡þÿø ✽✞✟✠✟� ❯❙❆✡ ❊✲öóþ✄✿ öó÷♠ó✁óÿóý❝✆÷ö✡ñ❛✆❜ ■÷ýõþõ✆õø ❛ñ ❚ñÿ÷ø✄ø♦☛➠ó ☞✆☛➠öþÿó ✭✌❙■✌✲❯ú✍✎� ❯÷þ✁ñôýþõóõ úø✄þõñ❵ÿ÷þÿó ❛ñ ✍ó✄ñ÷ÿþó�
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✹✏✑✒✒� ✍ó✄ñ÷ÿþó� ❙òóþ÷
➔ ✔✕✖✗✘✙✚✛✜✗ ✢✣✤✤✕✖✥✖✛✘t✙✦ ✜✛✐✚✙✥t✘✜✚✛ ✧✔★✩✪ t✫t✜✕t✬✕✖✮ ❋✜✯✣✙✖ ✢✣✥✥t✙✜✰✜✛✯
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➒➓→➣ ↔↕➙➛➜➝➞ ➟ ➒➓→➣ ➡➢➢➙→



❚�✁✂ ❥✄☎✆✝✞✟ ✁✂➞❚�✠ ❘✄✡✞✟ ❙✄☛✁✠☞✡ ✄♦ ❈�✠❤✁✂☞✆✡ ✷✵✶✼ ❏✳ ▼❛t❡r✳ ✌✍❡♠✳ ✌✎ ✷✵✶✼✏ ✺✏ ✶✶✽✷✹✲✲✶✶✽✸✶ ⑤ ✑✑✒✓✔

s✕✖✗✘✙ ✚✛✙✘✜✕✢✣ ❢✢✜✤✥ ✜✘✦✛✘✣✜✚✜✘✕ ♣✖✗✥✧✣✜✥ ❜★ ♣✤✛s✚✗✘✢✣
✘✛✘✗s✕✖✧✣✕✧✖✜s ✢✘ ✕✦✜✢✖ s✧✖✖✗✧✘✥✢✘✙s ✘✗✖✚✛✤✤★ ✣✗✚✜s ✕✗✙✜✕✦✜✖
✇✢✕✦ ✛✘ ✜✩✜✘ s✕✖✗✘✙✜✖ ✛✚♣✤✢❢✢✣✛✕✢✗✘ ✗❢ ✢✕s ✜✤✜✣✕✖✢✣ ✣✗✧✘✕✜✖♣✛✖✕❝✻✪

✇✦✢✣✦ ✜✘✦✛✘✣✜s ✕✦✜ ❊✫ ✕✖✛✘s✢✕✢✗✘s ✗❢ ✕✦✜ ✣✦✜✚✢✣✛✤ s♣✜✣✢✜s✬
✭✦✢s ✣✛✘ ❜✜ ✩✜✖★ ✖✜✤✜✩✛✘✕ ❢✗✖ s♣✜✣✢✜s ✦✛✩✢✘✙ ✮✫ ✛✘✥ ❊✫
✕✖✛✘s✢✕✢✗✘s ✣✤✗s✜✤★ ✤✗✣✛✕✜✥ ✢✘ ✕✦✜ s♣✜✣✕✖✧✚❝ s✢✘✣✜❝ ✢✘ ✕✦✜s✜
✣✛s✜s❝ ✕✦✜ ❊✫ ✕✖✛✘s✢✕✢✗✘ ✣✛✘ ✗❜s✣✧✖✜ ✕✦✜ ✮✫ ✕✖✛✘s✢✕✢✗✘✬✻✯

❆ s✢✚✢✤✛✖ ✜❢❢✜✣✕ ✢s ✜✰♣✜✣✕✜✥ ❢✗✖ ❊✱ ✕✖✛✘s✢✕✢✗✘s❝ ✇✦✢✣✦ ✛✖✜
✜✘✦✛✘✣✜✥ ❜★ ✕✦✜ ✤✛✖✙✜ ✜✤✜✣✕✖✢✣ ❢✢✜✤✥ ✙✖✛✥✢✜✘✕s ✴s✜✜ ✜✾✘ ✴✿❀❀
♣✖✗✥✧✣✜✥ ✘✜✛✖ ♣✤✛s✚✗✘✢✣ ✘✛✘✗s✕✖✧✣✕✧✖✜s✬✻❁❂✻✻

❆✚✗✘✙ ✕✦✜ ✚✛✘★ ✥✢❃✜✖✜✘✕ ✣✦✜✚✢✣✛✤ s♣✜✣✢✜s ✕✦✛✕ ✣✗✧✤✥
❜✜✘✜❢✢✕ ❢✖✗✚ ✕✦✜ ✜✘✦✛✘✣✜✚✜✘✕ ✗❢ ✕✦✜ ✮✫ ✗♣✕✢✣✛✤ ✕✖✛✘s✢✕✢✗✘s
♣✖✗✩✢✥✜✥ ❜★ s✧✖❢✛✣✜ ♣✤✛s✚✗✘s❝ ✚✗✤✜✣✧✤✛✖ ✗✰★✙✜✘❝ ❖❁❝ ✣✗✘s✕✢✕✧✕✜s
✛ ✩✜✖★ ✖✜✤✜✩✛✘✕ ✜✰✛✚♣✤✜✬ ✭✦✢s ✚✗✤✜✣✧✤✜ ✢s ✛ ❦✜★ s♣✜✣✢✜ ✢✘ ✘✛✕✧✖✜
✛✘✥❝ ✥✜s♣✢✕✜ ✢✕s ✛♣♣✛✖✜✘✕ s✢✚♣✤✢✣✢✕★❝ ✜✰✦✢❜✢✕s ✛ ✘✧✚❜✜✖ ✗❢ ✖✛✕✦✜✖
✧✘✧s✧✛✤ ♣✖✗♣✜✖✕✢✜s ✕✦✛✕ s✕✖✗✘✙✤★ ✢✘❢✤✧✜✘✣✜ ✢✕s s♣✜✣✕✖✗s✣✗♣✢✣
❜✜✦✛✩✢✗✖❝ ✛s ✇✜✤✤ ✛s ✢✕s ✣✦✜✚✢✣✛✤ ✖✜✛✣✕✢✩✢✕★✬✻❄ ❆s s✦✗✇✘ ✢✘
❋✢✙✬ ✿✴✛❀❝ ❖❁ ✦✛s ✛ ✕✖✢♣✤✜✕ ✚✧✤✕✢♣✤✢✣✢✕★ ✙✖✗✧✘✥ s✕✛✕✜❝

❅❇❣✬ ❉✗✘✩✜✖s✜✤★❝
✢✕s ✤✗✇✜s✕ ✤★✢✘✙ ✜✰✣✢✕✜✥ s✕✛✕✜s❝ ✯●❣ ✛✘✥

✯❇❣❝ ✛✖✜ ✗❢ s✢✘✙✤✜✕ ✘✛✕✧✖✜
✛✘✥ ✛♣♣✜✛✖ ✛✕ ✖✜✤✛✕✢✩✜✤★ ✤✗✇ ✜✘✜✖✙✢✜s ✛❜✗✩✜ ✕✦✜ ✙✖✗✧✘✥ s✕✛✕✜✬
✭✦✜✖✜❢✗✖✜❝ ✥✧✜ ✕✗ s♣✢✘ ✣✗✘s✜✖✩✛✕✢✗✘❝ ✛✘★ ✕✖✛✘s✢✕✢✗✘ ❜✜✕✇✜✜✘ ✕✦✜
✙✖✗✧✘✥ ❅❇❣ ✛✘✥ ✕✦✜ ✜✰✣✢✕✜✥ s✕✛✕✜s

✯●❣ ✛✘✥
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✕✦✜ ❊✫ ✛✘✥ ✕✦✜ ❊✱ ✕✜✖✚s ✛♣♣✜✛✖✢✘✙ ✢✘ ✜✾✘ ✴✿❀✬✻❍ ❖✘✤★ ✕✦✜ ✮✫
✕✜✖✚❝ ✇✦✢✣✦ ✢s ♣✖✗♣✗✖✕✢✗✘✛✤ ✕✗ ✕✦✜ ✚✛✙✘✜✕✢✣ ❢✢✜✤✥❝ ✣✛✘ ✣✗✘✘✜✣✕
✕✦✜s✜ ✤✜✩✜✤s✬ ■✧✣✦ ✕✖✛✘s✢✕✢✗✘s ✛✖✜ ✣✗✚✚✗✘✤★ ✖✜❢✜✖✖✜✥ ✕✗ ✛s ❢✗✖❑
❜✢✥✥✜✘ ✗♣✕✢✣✛✤ ✕✖✛✘s✢✕✢✗✘s✬ ▲✘✕✜✖✜s✕✢✘✙✤★❝ ✕✦✜✢✖ ❢✗✖❜✢✥✥✜✘ ✘✛✕✧✖✜
♣✖✜✩✜✘✕s ✕✦✜ s♣✗✘✕✛✘✜✗✧s ♣✦✗✕✗❑✗✰✢✥✛✕✢✗✘ ✗❢ ✤✢✩✢✘✙ s★s✕✜✚s ✧♣✗✘
✜✰♣✗s✧✖✜ ✕✗ ✘✛✕✧✖✛✤ s✧✘✤✢✙✦✕ ✢✘ ✛✘ ✛✜✖✗❜✢✣ ✛✕✚✗s♣✦✜✖✜✬ ❖✘ ✕✦✜
✗✕✦✜✖ ✦✛✘✥❝ s✢✘✙✤✜✕ ❖❁ ✢s ✘✗✕ ◆✧s✕ ✛ ✖✜✤✜✩✛✘✕ ✚✗✥✜✤ ❢✗✖ ❢✧✘✥✛❑
✚✜✘✕✛✤ ✣✦✜✚✢✣✛✤ ✛✘✥ ♣✦★s✢✣✛✤ ♣✦✜✘✗✚✜✘✛♥ ✢✕ ✛✤s✗ ✦✛s ✢✚♣✗✖✕✛✘✕
✛♣♣✤✢✣✛✕✢✗✘s ✢✘ ❢✢✜✤✥s ✖✛✘✙✢✘✙ ❢✖✗✚ ✛✕✚✗s♣✦✜✖✢✣ ✣✦✜✚✢s✕✖★ ✛✘✥
✚✛✕✜✖✢✛✤ s✣✢✜✘✣✜ ✕✗ ❜✢✗✤✗✙★ ✛✘✥ ✚✜✥✢✣✢✘✜❝ ✢✘✣✤✧✥✢✘✙ ♣✦✗✕✗❑
✥★✘✛✚✢✣ ✕✦✜✖✛♣★ ✴P✫✭❀ ✗❢ ✣✛✘✣✜✖✬✻❄◗✻❯ ■✢✘✙✤✜✕ ✚✗✤✜✣✧✤✛✖ ✗✰★✙✜✘
✜✰✦✢❜✢✕s ✛ ✧✘✢✾✧✜ ✖✜✛✣✕✢✩✢✕★ ✛s s★✘✕✦✜✕✢✣ ✖✜✛✙✜✘✕❝ ✛s ✢✘✕✜✖✚✜✥✢✛✕✜
✢✘ ✗✰★✙✜✘✛✕✢✗✘ ✖✜✛✣✕✢✗✘s ✗❢ ♣✗✤★✚✜✖s❝ ✛✘✥ ✛s ♣✛✖✕ ✗❢ ✖✜✛✣✕✢✩✜
✗✰★✙✜✘ s♣✜✣✢✜s ✢✘ ✛ ✖✛✘✙✜ ✗❢ ❜✢✗✤✗✙✢✣✛✤ s★s✕✜✚s✬❄✪

❱s✧✛✤✤★❝ ✕✦✜ ✗♣✕✢✣✛✤ ✛✣✕✢✩✛✕✢✗✘ ✗❢ ❖❁❝ ✐❲❳❲❝ ✢✕s ✕✖✛✘s✢✕✢✗✘ ❢✖✗✚
✕✦✜ ✕✖✢♣✤✜✕ ✕✗ ✕✦✜ s✢✘✙✤✜✕ s✕✛✕✜❝ ✢s ✛✣✦✢✜✩✜✥ ✕✦✖✗✧✙✦ ✕✦✜ ✜✤✜✣✕✖✗✘✢✣
✜✰✣✢✕✛✕✢✗✘ ✗❢ ♣✦✗✕✗s✜✘s✢✕✢❨✜✖s❝ ✕★♣✢✣✛✤✤★ ✩✢s✢❜✤✜ ✤✢✙✦✕❑✛❜s✗✖❜✢✘✙

✛✖✗✚✛✕✢✣ ✣✗✚♣✗✧✘✥s ✇✢✕✦ ✛ ✦✢✙✦ ✢✘✕✜✖s★s✕✜✚ ✣✖✗ss✢✘✙ ✾✧✛✘✕✧✚
★✢✜✤✥✬❄✯ ✭✦✜ ✣✗✤✤✜✣✕✜✥ ✕✖✢♣✤✜✕ ✜✘✜✖✙★ ✢s ✕✦✜✘ ✕✖✛✘s❢✜✖✖✜✥ ✕✗ ✚✗✤✜✣✧✤✛✖
✗✰★✙✜✘❝ ✛❃✗✖✥✢✘✙ ✕✦✜ ✯●❣ ✛✘✥❩✗✖

✯❇❣ ✜✰✣✢✕✜✥ s✕✛✕✜s ✗❢ ✚✗✤✜✣✧✤✛✖
✗✰★✙✜✘✬❄❁◗❄❅ ✫✢✖✜✣✕ ✗♣✕✢✣✛✤ ✜✰✣✢✕✛✕✢✗✘ ✢s ✩✜✖★ ✣✦✛✤✤✜✘✙✢✘✙❝ ✛s ✥✜✚✗✘❑
s✕✖✛✕✜✥ ❜★ ✕✦✜ ✗✖✥✜✖s ✗❢ ✚✛✙✘✢✕✧✥✜ ✗❢ ✕✦✜ ❊✢✘s✕✜✢✘ ✣✗✜❬✣✢✜✘✕s ❢✗✖
s♣✗✘✕✛✘✜✗✧s ✜✚✢ss✢✗✘ ❢✖✗✚ ✕✦✜ s✢✘✙✤✜✕ s✕✛✕✜s❝ ✇✦✢✣✦ ✢✘ ✕✦✜ ✙✛s
♣✦✛s✜ ✛✖✜ ✿❭❪❅ s❪✯❝ ✿❭❪✯ s❪✯❝ ✛✘✥ ✿❭❪❫ s❪✯❝ ❢✗✖ ✕✦✜ ✯❇❣ ❴

✯●❣❝
✯❇❣ ❴

❅❇❣❝ ✛✘✥
✯●❣ ❴

❅❇❣ ✕✖✛✘s✢✕✢✗✘s❝ ✖✜s♣✜✣✕✢✩✜✤★❝ ✇✦✢✤✜ ❢✗✖ ❖❁
✥✢ss✗✤✩✜✥ ✢✘ ✛ ✤✢✾✧✢✥ s✧✣✦ ✛s ✇✛✕✜✖❝ ✕✦✜★ ✢✘✣✖✜✛s✜ ✕✗ ✿❭❅ s❪✯❝
✿❭✪ s❪✯❝ ✛✘✥ ✿❭❪✯ s❪✯❝ ✖✜s♣✜✣✕✢✩✜✤★✬✻❄ ✭✦✜s✜ ✘✧✚❜✜✖s ✣✤✜✛✖✤★
✚✛❦✜ ✕✦✜ ✜✰✣✢✕✛✕✢✗✘ ✛✘✥ ✥✜✜✰✣✢✕✛✕✢✗✘ ✗❢ s✢✘✙✤✜✕ ❖❁ ✢✥✜✛✤ ✗♣✕✢✣✛✤
♣✖✗✣✜ss✜s ✕✦✛✕ ✣✛✘ ❜✜✘✜❢✢✕ ❢✖✗✚ ✕✦✜ ♣✤✛s✚✗✘✢✣ ✜✘✦✛✘✣✜✚✜✘✕ ✗❢
✮✫ ✕✖✛✘s✢✕✢✗✘s✬

▲✘ ✕✦✢s ♣✛♣✜✖❝ ✇✜ ✢✘✩✜s✕✢✙✛✕✜ ✕✦✜ ✜✘✦✛✘✣✜✚✜✘✕ ✗❢ ✕✦✜
✚✛✙✘✜✕✢✣ ✥✢♣✗✤✜ ✕✖✛✘s✢✕✢✗✘s ✣✗✘✘✜✣✕✢✘✙ ✕✦✜ ✕✖✢♣✤✜✕ ❅❇❣ ✛✘✥
s✢✘✙✤✜✕ s✕✛✕✜ ✯●❣ ✗❢ ❖❁ ✢✘ ✕✦✜ ♣✖✜s✜✘✣✜ ✗❢ ✥✢❃✜✖✜✘✕ ✚✜✕✛✤✤✢✣
✘✛✘✗s✕✖✧✣✕✧✖✜s✬ ✫✜s♣✢✕✜ ✕✦✜ ✩✛✖✢✜✕★ ✗❢ ✗♣✕✢✚✢❨✜✥ s✕✖✧✣✕✧✖✜s
✛✤✖✜✛✥★ ✣✦✛✖✛✣✕✜✖✢❨✜✥ ✢✘ ✤✢✕✜✖✛✕✧✖✜❝ ✢✘✣✤✧✥✢✘✙ s♣✤✢✕❑✖✢✘✙
✖✜s✗✘✛✕✗✖s❫✻ ✛✘✥ ✥✢✛❜✗✤✗ s✕✖✧✣✕✧✖✜s❝❫❄◗❄❫ ✦✜✖✜ ✇✜ ✣✦✗✗s✜ ✕✗
✇✗✖❦ ✇✢✕✦ s✢✘✙✤✜ ✛✘✥ ✕✢♣❑✕✗❑✕✢♣ ✇✜✤✥✜✥ ✙✗✤✥ ✘✛✘✗✖✗✥s✬❄❵ ✭✦✜
✖✜✛s✗✘ ❢✗✖ ✗✧✖ ✣✦✗✢✣✜ ✢s ✕✦✛✕❝ ✢✘ s♣✢✕✜ ✗❢ ✕✦✜✢✖ s✢✚♣✤✢✣✢✕★❝ ✕✦✜s✜
s✕✖✧✣✕✧✖✜s ♣✖✗✥✧✣✜ ✤✛✖✙✜ ✚✛✙✘✜✕✢✣ ❢✢✜✤✥ ✜✘✦✛✘✣✜✚✜✘✕s ✗✩✜✖ ✛
✤✛✖✙✜ ✩✗✤✧✚✜ ✛✖✗✧✘✥ ✕✦✜✚❝ ✇✢✕✦ ♣✜✛❦ ✩✛✤✧✜s ✣✤✗s✜ ✕✗ ✕✦✗s✜ ✗❢
✗♣✕✢✚✢❨✜✥ ✘✛✘✗s✕✖✧✣✕✧✖✜s❝ ❜✧✕❝ ✛s ✗♣♣✗s✜✥ ✕✗ ✕✦✗s✜❝ ✣✛✘ ❜✜
✜❬✣✢✜✘✕✤★ s★✘✕✦✜s✢❨✜✥ ✧s✢✘✙ ✣✗✤✤✗✢✥✛✤ ✣✦✜✚✢s✕✖★ ✛✘✥ ✧s✜✥ ✢✘
✤✢✾✧✢✥ s✧s♣✜✘s✢✗✘ ✴✣✧s✕✗✚✛✖✢✤★ ✇✛✕✜✖❀❝ ✕✦✧s ♣✖✗✩✢✥✢✘✙ ✛ ✤✛✖✙✜✖
✖✜✙✢✗✘ ❢✗✖ ✢✘✕✜✖✛✣✕✢✗✘ ✇✢✕✦ ❖❁ ✕✦✛✘ s✧✖❢✛✣✜ ♣✛✕✕✜✖✘✜✥ ✘✛✘✗❑
s✕✖✧✣✕✧✖✜s✬❄✻ ✭✦✢s ✢s ✗❢ ✩✢✕✛✤ ✢✚♣✗✖✕✛✘✣✜ ✕✗ ✚✛✰✢✚✢❨✢✘✙ ✕✦✜
✜✘✦✛✘✣✜✚✜✘✕ ✗❢ ♣✦✗✕✗✣✦✜✚✢✣✛✤ ♣✖✗✣✜ss✜s ✛s ✕✦✜ ✗✘✜ ✢✘✩✜s✕✢❑
✙✛✕✜✥ ✦✜✖✜✬ ❱s✢✘✙ ✖✢✙✗✖✗✧s s✗✤✧✕✢✗✘s ✗❢ ✮✛✰✇✜✤✤❞s ✜✾✧✛✕✢✗✘s❝ ✇✜
✛✘✛✤★❨✜ ✕✦✜ ✢✚♣✛✣✕ ✗❢ ✕✦✜s✜ s✕✖✧✣✕✧✖✜s ❜✗✕✦ ✢✘ ✕✦✜ ✜✰✣✢✕✛✕✢✗✘
✛✘✥ ✥✜✜✰✣✢✕✛✕✢✗✘ ♣✖✗✣✜ss✜s ✢✘✩✗✤✩✢✘✙ s✢✘✙✤✜✕ ❖❁❝ ✛✘✥ ✇✜ ✥✢s✣✧ss
✥✢❃✜✖✜✘✕ ♣✗✕✜✘✕✢✛✤ ✜✰♣✜✖✢✚✜✘✕s ❢✗✖ ✕✜s✕✢✘✙ ✕✦✜ ✙✜✘✜✖✛✕✢✗✘ ✛✘✥
✥✜✕✜✣✕✢✗✘ ✗❢ s✢✘✙✤✜✕ ✗✰★✙✜✘✬

❧q✉✈①②✉

✭✦✜ ✕✇✗ ✥✢❃✜✖✜✘✕ ✗♣✕✢✣✛✤ ♣✖✗✣✜ss✜s ✕✦✛✕ ✇✜ ✣✗✘s✢✥✜✖ ✢✘ ✕✦✢s
✇✗✖❦ ✛✖✜ ✥✜s✣✖✢❜✜✥ ✢✘ ❋✢✙✬ ✿✴❜ ✛✘✥ ✣❀✬ ✭✦✜ ❢✢✖s✕ ✣✛s✜ ✣✗✖✖✜s♣✗✘✥s
✕✗ ✕✦✜ ✜✰✣✢✕✛✕✢✗✘ ✗❢ ❖❁ ❢✖✗✚ ✕✦✜ ❅❇❣ ✕✗ ✕✦✜ ✯●❣ ✜✰✣✢✕✜✥ s✕✛✕✜ ❜★
✛❜s✗✖♣✕✢✗✘ ✗❢ ✛ ♣✦✗✕✗✘✬ ✭✗ ✕✦✢s ✜✘✥❝ ❜✗✕✦ ✕✦✜ ✚✜✕✛✤✤✢✣ ✘✛✘✗❑
s✕✖✧✣✕✧✖✜ ✛✘✥ ✕✦✜ ❖❁ ✚✗✤✜✣✧✤✜ ✛✖✜ ✢✤✤✧✚✢✘✛✕✜✥ ✇✢✕✦ ✛✘ ✜✰✕✜✖✘✛✤
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Figure S1: Test reactions of interest involving singlet oxygen that can be used for detecting
and monitoring the singlet oxygen formation. (a) “ene” reactions to give allylic hydroper-
oxides, such as the oxygenation of limonene, tiglic acid, cholesterol. (b) Dioxetane forma-
tion through [2+2] cycloadditions with adamantylideneadamantane, tetramethoxyethene,or
norbornene derivatives as probes. (c) [4+2] cycloadditions to the diene systems of 2,5-
dimethylfuran, alpha-pinene, ergosterol or 9,10-disubstituted anthracenes, affording endoper-
oxides.
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