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Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. I:] Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. l:] Claims Nos.: .

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. E] Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. I1I Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
Please see Supplemental Box

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. l:] As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. IZ] No required additional search fees were timely paid by the applicant. Consequently, this intemational search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-8, 37-41 and 47

Remark on Protest The additional scarch fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

10

The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - CO7F 7/08, CO7F 9/02, CO7F 9/06 (2019.01)
CPC - CO7F 9/06, CO7F 9/062

According to Intemnational Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

See Search History Document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
See Search History Document

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
See Search History Document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2,907,785 A (Parshall) 06 October 1959 (06.10.1959); col 7 In 15, 27-28 1-2
Y 40-41
A 3-8, 47
MARSMANN H. et al., "Chemical Shifts and Coupling Constants for Silicon-29", in: Landolt- 37-38
X Bornstein - Group Il Condensed Matter (Numerical Data and Functional Relationshipsin =~ |~
- Science and Technology), vol 35F, Springer: Berlin, Heidelberg, 2008 (2008) [retrieved on 4,6-8, 39
A 27.12.2018}, retrieved from the Internet: <DOI: 10.1007/978-3-540-45278-2_103> for

isopropylbis(trichlorosilyl)phosphine (pg 209); <DOI: 10.1007/978-3-540-45278-2_187> for
diethylaminobis(triclorosilyl)phosphine (pg 297); <DO!: 10.1007/978-3-540-45278-2_495> for
bis(trimethylsilyl)methylbis(trichlorosilyl)phosphine (pg 648); <DOI: 10.1007/978-3-540-45278-
2_802> for 1-adamantyl-bis(trichlorosilyl)phosphine (pg 978).

US 3,387,934 A (MINKLEI) 11 June 1968 (11.06.1968); col 1 In 17-18, 32-34; col 2 In 37-41; 40-41
Y claim 1

HASZELDINE et al., "Perfluoroalkyl derivatives of sulphur. Part |. Trifluoromethanesulphonic 41
Y acid”, Journal of the Chemical Society [online], December 1954 (12.1954) [retrieved on

27.12.2018), issue 12, retrieved from the Internet: <DOI: 10.1039/JR8540004228>, pp. 4228-
4232; see entire document, especially, pg 4230.

A WO 2000/036683 A2 (MOLTECH CORPORATION) 22 June 2000 (22.06.2000); pg 11 In 22-27 | 3, 5, 47

Further documents are listed in the continuation of Box C. D See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority

“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

“E” earlier application or patent but published on or after the international “X document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

“L” document which may throw doubts on priority claim(s) or which is step when the document is taken alone

gg:g;lor::;zzh(sa}; ;heec;i)ft_:gg)(:atlon date of ancther citation or other “Y” document of particular relevance; the claimed invention cannot be

o S Sp . L considered to involve an inventive step when the document is

O” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P” document published prior to the international filing date but later than  «g,»

the priority date claime document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report
15 March 2019 O 2 APR 20‘]9
Name and mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lee W. Young
P.O. Box 1450, Alexandria, Virginia 22313-1450
o PCT Helpdesk: 571-272-4300
Facsimile No. 571-273-8300 PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (January 2015)
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C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Relevant to claim No.

Category* Citation of document, with indication, where appropriate, of the relevant passages

A BECKER G. et al., "Tris(trimethylsilyl)phosphine and lithium bis{trimethylsilyl)phosphide 3,5,47
bis(tetrahydrofuran)”, in: Inorganic Syntheses, volume 27, 01 January 1990 (01.01.1990)
[retrieved on 27.12.2018], retrieved from the Internet: <10.1002/9780470132586.ch48>, pp.
243-249; see entire document, especially, pg 248-249

A US 3,446,605 A (FINHOLT) 27 May 1969 (27.05.1969); col 2 In 50-52 39

Form PCT/ISA/210 (continuation of second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

PCT/US 18/59814

Box I: Lack of Unity:

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search fees must be paid.

Group I: Claims 1-8, 37-41 and 47 directed to a compound comprising a bis(silyl)phosphide and a cation.

Group Il: Claims 9-16 directed to a method of preparing a bis(silyl}phosphide comprising contacting a phosphate source with a silane
reducing agent.

Group llI: Claims 17-2B and 42-45 directed to a method a method of preparing a phosphorus chemical comprising contacting a
bis(silyl)phosphide with an electrophilic reagent to form the phosphorus chemical.

Group IV: Claims 29-34 directed to a method of creating a carbon-phosphorus bond cbmprising contacting a phosphate source with an
alkylating agent.

Group V: Claims 35 and 46 directed to a method of preparing an organophosphate comprising contacting a phosphoric acid, a
polyphosphoric acid, a metaphosphate, or an inorganic source of phosphate with an alcohol to form the organophosphate.

Group VI: Claim 36 directed to a method of preparing phosphoryl chloride comprising contacting a phosphoric acid, a polyphosphoric
acid, a metaphosphate, or an inorganic source of phosphate with hydrogen chioride, an element oxy chloride, or an element chloride to
form phosphoryl chloride.

The group of inventions listed above do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

Special Technical Features:

Group |l includes the technical feature of a method of preparing a bis(silyl)phosphide comprising contacting a phosphatesource with a
silane reducing agent, not required by Groups | and IlI-VI.

Group Il includes the technical feature of a method a method of preparing a phosphorus chemical comprising contacting a
bis(silyl)phosphide with an electrophilic reagent to form the phosphorus chemical not required by Groups |, Il and IV-VI.

Group IV includes the technical feature of a method of creating a carbon-phosphorus bond comprising contacting a phosphate source
with an alkylating agent not required by Groups I-11l and V-VI.

Group V includes the technical feature of a method of preparing an organophosphate comprising contacting a phosphoric acid, a
polyphosphoric acid, a metaphosphate, or an inorganic source of phosphate with an alcohol to form the organophosphate not required
by Groups I-1V and VI.

Group VI includes the technical feature of a method of preparing phosphoryl chloride comprising contacting a phosphoric acid, a
polyphosphoric acid, a metaphosphate, or an inorganic source of phosphate with hydrogen chloride, an element oxy chloride, or an
element chloride to form phosphoryl chloride not required by Groups I-V.

Common technical features:

The inventions of Groups I-11l share the technical feature of compound comprising a bis(silyl)phosphide.

These shared technical features, however, do not provide a contribution over the prior art, as being anticipated by US 2,907,785 A to
Parshall (hereinafter Parshall). Parshall discloses a compound comprising a bis(silyl)phosphide and a cation (co! 7 In 27-28: the reaction
mixture containing the "lithium bis(trimethylsilyl)phosphide”; also col 7 In 15 chemical equation with [(CH3)2Si]2PLi formula comprising
[(CH3)2Si]2P(-) anion and Li+ cation).

As said compound and compositions were known in the art at the time of the invention, these cannot be considered special technical
features that would otherwise unify the inventions of Groups I-VI. The inventions of Groups I-VI thus lack unity under PCT Rule 13.
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