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Abstract

Abstract

Organophosphorus chemistry occupies a large proportion of elemental organic
chemistry. With the continuous development of organic phosphorus chemistry, many
useful organophosphorus compounds have been produced, some of which play a very
important role in organic synthesis as organic phosphorus reagents. In addition,
organophosphorus compounds containing P-C bonds are also widely used in the fields
of biomedicine, optoelectronic materials and flame retardants. Therefore, it has long
been committed to the development of greener, more efficient ways to synthesize
organophosphorus compounds has been the interest of organic phosphorus chemists.
The P-C bond formation is one of the most important methods for the synthesis of
organophosphorus compounds, such as the classical Arbuzov reaction. In recent years,
with the continuous development of metal organic chemistry, metal-assisted, simple
and efficient construction of P-C bond has become a new research direction of organic
phosphorus chemistry. In this paper, new methods for the construction of P-C (sp?)
bonds by the reaction of P (O) H compounds with different types of substrates were
introduced, mainly consists of four parts:

The first part introduces a new method for the synthesis of aryl phosphine oxides
and their derivatives. The reaction of a diaryl(alkyl) phosphine oxide with aryl
boronic acid catalyzed by an inexpensive nickel dibromide could proceed smoothly,
and producing aryl phosphine oxide compound efficiently. The method firstly realized
the construction of triaryl phosphine oxide compounds with aryl boronic acid as
arylating reagent, and performed good adaptability to most functional groups.

The second part introduces a new method for the synthesis of 1-alkenyl
phosphine oxide compounds. The optimum conditions were obtained as the following
conditions: using copper chloride as catalyst and N, N-dimethylformamide as solvent,
without adding base or ligand, P(O)H compounds could react with aryl(alkyl)

propionic acid via decarboxylation\addition to form 1-alkenyl phosphine oxide with



Abstract

excellent stereroselectivity. Experiments show that the method has the advantages of
mild condition, simple operation, good substrate applicability and large amount of
experiment

The third part introduces a new method for the synthesis of phosphonated ene.
The optimal conditions: the use of copper trifluoromethanesulfonate as the catalyst,
1,2-dichloroethane as solvent, P(O)H compounds could react with propargylic
alcohols via dehydration to obtain phosphonated ene compounds. Under the optimal
conditions, we have studied the applicability of functional groups. Experiments show
that this method has good adaptability to most functional groups.

The fourth part introduces a new method for the synthesis of 2-phosphino
benzo[b]phosphole. The optimum conditions were obtained by the conditional
optimization. The optimum conditions were obtained as follows: the silver acetate as
initiator, the P(O)H compound could react with aryl propionic acid via
decarboxylation coupling and free radical addition cyclization to obtain 2-phosphino
benzo[b]phosphole oxide. Experiments show that this method not only has good
adaptability for most functional groups, but also can realize two new C (sp?) -P bonds
simultaneously in one-step reaction.

The origin of the genetic code is a major worldwide scientific problem that has
always been the focus of the entire scientific community. The coding of the amino
acid is directly related to the second nucleoside in the triplet genetic codon analyzed
from the genetic code sublist. The fifth part of this paper focuses on: the relationship
between dipeptides production and nucleosides in the presence of phosphorus
reagents to study the origin of genetic codes, including water phase chemical models
(amino acids, nucleosides and sodium trimetaphosphate Psm); organic phase chemical
models (Silylated amino acids, silylated nucleosides and phosphorus oxychloride);
nuclear magnetic tracking were used to identify the key five-coordinated phosphorus
intermediates in peptide reaction under no nucleoside conditions, and a plausible
reaction mechanism was proposed.

Keywords: Metal Catalyzed; Organophosphorus Compounds; C(sp?)-P Bonds; The
Origin of the Genetic Code
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Ziine] BEXF X H 3 X

bpy 2,2’-bipyridine 2,2°- Bk g

BQ 1,4-benzochinon X A

CcDC Cross Dehydrogenation Coupling A& Xt A Bk

DBU 1,8-Diazabicyclo[5.4.0]undec-7-ene 1,8- A ARXIA[5.4.0] +—
WR-7-Y

DCE 1, 2-dichloroethane 1, 2-=& O

DCM Dichloromethane TR b

DCP Dicumyl peroxide AL A 2R

DIPEA diisopropylethylamine RN O K

DMA Dimethylacetoneamide N, N- = H1 3 2 Pt Jie

DMAP 4-N,N-dimethylaminopyridine 4-N,N- = 5 It e

DME 1, 2-dimethoxyethane Jo I T

DMEDA  Dimethylenediamine CHE

DMF N, N-dimethyl formamide N, N-— F 3% FF i i

DMSO dimethyl sulfoxide TR

dppb 1,4-Bis(diphenyphosphino)Butane 1,4- B (2RI ) T It
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