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991 
The Chemistry of Fullerene-mixed Peroxides 

Liangbing Gan* 

995 
Photoinduced C-C Bond Cleavage and Oxida
tion of Cycloketoxime Esters 

Binlin Zhao, Hui Tan, Cheng Chen, Ning Jiao,* 
Zhuangzhi Shi* 

1000 

An Efficient Ruthenium Catalyst Bearing Tetra
dentate Ligand for Hydrogenations of Carbon 
Dioxide 

Feng-Hua Zhang, Chong Liu, Wei Li, Gui-Long 
Tian, Jian-Hua Xie, Qi-Lin Zhou* 

In this account, I highlight some of our progress award he design/fabrication of nanostructured 
fullerene-m ixed peroxides, which have been shown to be good precursors for open-cage, het
erofullerenes and fullerenols. 

Comprehensive Report 

C-C Bond Cleavage and Oxygenation: 

Photocalaysis 
DMSO 

--CD---

N 
\\I c 0 v-R 

A SET-induced strategy has been established for C-C bond cleavage and oxidation seq uence of 
cycloketoxime esters in the presence of photocatalyst. The protocol is distinguished by mi ld and 
safe reaction conditions that avoid peroxide, acid, base and toxic cyanide salts. 

Concise Reports 

Me2NH 

CH30H 

R1R2NH 

H2/Cat. 5 
co, 

1BuOK, iprQH , 90 °C 

TON's up to 300,000 

H,ICat. 5 
1BuOK, ;PrOH 

90 °C to 170 °C 

TON's up to 2100 

CH30H 

H2/Cat. 5 
1Bu0K, ;PrOH, 110 °C 

TON's up to 9800 

Cat. 5 

A ruthen ium catalyst with tetradentate bipyridine ligand gave TONs up to 300 000, 9800, and 2100 
for the hydrogenations of C02 to formam ides, formam ides to methanol and a mines, and the direct 
hydrogenation of C02 to methanol, respectively. 
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Synthesis of Aryl Hydrazines via Cui/BMPO 
Catalyzed Cross-Coupling of Aryl Halides with 
Hydrazine Hydrate in Water 

Siripuram Vi jay Kumar, Dawei Ma 

1007 

A Glycal Approach to the Synthesis of Pregnane 
Glycoside P57 

Chao Liu, Yuyong Ma, Chengfeng Pei, Wei Li, * Biao 
vu· 

1011 

Cobalt( ll}-catalyzed Sis-isocyanide Insertion 
Reactions w ith Boric Acids and Sulfonyl Azides 
via Nitrene Radica l Coupling 

Zheng-Yang Gu, Rong l"a~g S -Vi Wang,* 
Shun-Jun Ji* 

1017 

Visible Light-Promoted Three-Compone Car
boazidation of Unactivated Alkenes w i - S -
and Acrylonitrile 

Bo Yang, Xiang Ren, Xuzhong Shen, Tongtong Li, 
Zhan Lu* 

1024 

Visible Light-Induced Methoxycarbonyldifluo
romethylation of Trimethylsilyl Enol Ethers and 
Allyltrimethylsilanes with FSO,CF,CO,Me 

Wei Yu, Yao Ouyang, Xiu-Hua Xu, Feng-Ling Qing* 

1. 2 mol% Cu i, 2 mol% BMPO 

[Q=~~ 
Me 2 

2-4 mol% CTAB, K3P0 4 H 

__ H_.2_0-'-, _8_0_°C _____ R~N'NH2 ·HCI 
2) HCI V 

X= Br, I 
BMPO 

A practical method for preparing aryl hydrazines from aryl halides is developed. 

szo-t-Lo 0~q ~q MeO~ rvO ~ 

Hoodigogenin A 
Ph3PHBr, PhCI, 4 A MS, rt 

OBz OMe OMe 
70%, [3/a = 6:1 

MHe'b~0 ~"':: 
0 

o o 

HO h o :H 

MeO -N...o j OH 

MeO~O P57 

Pregnane glycoside P57 with potent appetite suppressant activity was synthesized via a 13-selective 
TPHB-promoted glycosylation with a trisaccharide glycal as donor. 

Co catalyzed 

A Co(l l)-catalyzed effective synthesis of amidinium im ine derivatives with isocyanides and boric 
acids using organic azides as nitrene source has been developed . This protocol provides a new, 
environment-friendly and simple strategy to effective synthesis of the amidinium imine deriva
tives with a range of substrates without any oxidants and additives. 

OTMS 

R~ FS02CF2C02Me 

fac-lr(ppy)J (3 mol%) 

visible light 
DMAc or DMF 
rt, N2, 12-30 h 

A photoredox catalytic method, using F502CF2C02Me as a CF2C02Me radical source, has been 
developed for the conversion of silyl enol ethers and al lylsi lanes to CF2C02Me substituted ketones 
and al lylic compounds, respectively. 
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Pd-Catalyzed Difluoromethylthiolation of Aryl 
Chlorides, Bromides and Triflates 

J ang Wu, Changhui Lu, Long Lu, Qilong Shen* 

'035 

Visible-Light-Induced Radical Cascade Cycl iza
tion: Synthesis of (zoS)-Camptothecin, SN-38 
and lrinot ecan 

ao Yuan, Wuheng Dong, Xiaoshuang Gao, 
iaomin Xie, Dennis P. Curran,* Zhaoguo Zhang* 

'041 

Broad Scope Extra-Annular [ 4 + 2] Cycloaddition 
of o-Carboryne with Styrenes: Efficient Route 
o Carborane-Fused Polycyclics 

e Zhang, Zuowei Xie* 

047 
:>;verse Fates of ~-Silyl Radical under Manga
'1ese Catalysis: Hydrosilylation and Dehydro-

enative Silylation of Alkenes 

aoxu Yang, Congyang Wang* 

52 
· ·sible-Light-Catalyzed Phosphonation-Annula-

0 on: An Efficient Strategy to Synthesize ~-Phos
onopyrrolidines and ~-Phosphonolactones 

~ o'lg Li, Zhi-Chao Qi, Qiang Yang, Xiao-Yue 
~ ang, Shang-Dong Yang* 
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r("y x Rv + (SIPr)Ag(SCF2H ) 

x = Cl, Br, on 
THF 

50-80 °C, 2 h 

& NH 
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ighly efficient Pd-cat a
ed difJuoromethylthio la-
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2? I +R1- ------- /./ 
R I ""'- . 0 ""'- NC ~~···-

...-: 
N 

E( OH ·~/ Et'' 
HO 0 

(20S)oCamptothecin, SN38 and 

cyclohexane 
rt , 20 min 

R1 = H, Alkyl , Aryl, Halide 
R2 = H, Alkyl , Aryl 

- Broad substrate scope 
- High efliency 
- Mild reaction conditions 
- up to 86% yield 

o-Caboryne undergoes eff icient ly extra-ann ular [4 + 2] cycloaddition with substituted styrenes and 
1,1' -diarylethenes at room temperature to give a large variety of carborane-fused polycyclics with 
a very broad substrate scope. Th is reacti on represents an efficient method for the synthesis of 
highly funct iona lized carborane-fused polycyclics and polyarenes. 

H 

R~s; 
cat. 

MnBr(CO)s 

26 examples 

HMn(C0)5 

HAT 

radical pathway 

R~ + Si-H 

• 

R~s; 
9 examples • .8-H elimination : 

• Mn(CO) I Mn(CO)sl 
[ R~s; ]- ---- - -----~--- R~s; 
.8 -silyl radical H 

organometallic pathway 

When a radical meets manganese: A general hydrosilylation of olefins was enabled by the so le 
catalysis of Mn(C0) 5Br, while dehydrogenative silylation of aryl olefins was achieved by using dinu
clear Mn1(C0),0. Mechanistic studies suggested hydrogen atom tranfer (HAT) and organometallic 
~-H elimi nation pathways from the ~-silyl radical intermediate operating in the hyd rosilylation and 
dehydrogenat ive silylation of olefins, respectively . 

(EtOhP~0 11 ~ 
\[Vi\_) Ph~OH 

o.J--ol\h 
NO~B ~P(OEt}, 

V g 
New type 

P-rad1cal precursor * Photoredox catalysis 

(EtOhP~O 

t:><h 
Ts 

• Oxidant and base free 
• Mild condition 
• Good tolerance and yields 

A new type of phosphine radical precursor for C-P bond formation has been deve1ooec a-~ 
cessfu lly used in vi sible-light-catalyzed phosphonation-annulation of unsaturated s c 
and carboxylic acids. The catalytic process is simple and green accessible, and no ac 0 

dant or base is needed . Mechanistic studies suggest that the reaction proceeds 
t ron t ransfer pathway. 
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Nickel-Catalyzed Difluoroalkylation of (Hetero)
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Xu He, Xing Gao, Xingang Zhang* 

1063 
Metal-Free Synthesis of ~-Bromoalkenyl Sul
fides via Deoxygenative Bromination/Oiefina
tion/Sulfenylation of Ketones with Sulfonyl 
Hydrazides and Pyridinium Tribromide 

Yishu Bao, Lingyu Zhong, Qiaodan Hou, Qingfa 
Zhou, * Fulai Yang* 

1069 
Carbon-Selective Difluoromethylation of Soft 
Carbon Nucleophiles with Difluoromethylated 
Sulfonium Ylide 

Jiansheng Zhu, Hanliang Zheng, Xiao-Song Xue, * 

Yisa Xiao, Yafei Liu, Qilong Shen* 

1075 
Recent Advances in Hydrometallation of Al
kenes and Alkynes via the First Row Transition 
Metal Catalysis 

Jianhui Chen, Jun Guo, Zhan Lu* 

~Br 
BrCFr Aikyl + R~ 

[Ni]5 mol% 

Zn, DMPU 

F F 

R-er:-Aikyl 

27 examples, yield up to 88% 

*Broad substrate scope *Excellent functional group compatibility *Synthetic simplicity 

A title reaction has been developed (see the Scheme). The reaction enables the difluoroalkylations 
of a variety of (hetero)arylbromides with unactivated difluoroalkylbromides with high efficiency 
and excellent functional group tolerance.· The feature of this approach is the synthetic simplicity 
without preformation of arylmetals, thus providing a facile route for applications in medicinal 
chemistry. 

+ 
Py·HBr3(0 .5 equiv) 

n-hexane 

120 °C, 3h 

R1 =aryl, alkyl R2 = H, alkyl 

R3 =aryl , alkyl 

R2 

F< 
R1 SR3 

metal-free 

commercially available 
raw materials 
23 examples up to 99:1 Ell 

A novel metal-free method for synthesis of ~-bromoalkenyl sulfides via deoxygenative bromina
tion/olefination/sulfenylation process using commercially available ketones, sulfonyl hydrazides 
and pyridinium tribromide as starting materials has been developed. 

Eto,c F2 

Eto,c R 

: cF2 ---

A highly carbon-selective difluoromethylation of soft carbon nucleophiles including ~-ketoesters, 
malonates, oxindoles, benzofuranones and ketene silyl acetals with a difluoromethylated sul
fonium ylide under mild conditions was described. Mechanistic studies suggest that these difluo
romethylating reactions proceed via a difluorocarbene pathway. 

Critical Review 

cat. Ti, Mn, Fe, Co, Ni, Cu, Zn 

hydrometallation (H, Y) 

H M' H M' ] H orR 
R1 R2 R1 R2 

Y = H, B, C, N, Si, X ... 
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